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1. leaun u 32124y AU CUUILIMHBI

esgb 0ocBOCHUA TUCHMILIIIMHBI:

- (opmMupoBaHHE IIEJOCTHOTO MHPOBO33PEHHUS U pPa3BUTHE CHUCTEMHO-
ABOJIIOIMOHHOTO CTHUJISI MBIILJICHUS;

- (hopMuUpOBaHHUE CUCTEMBI TEIUIOTEXHUYECKUX 3HAHUN KaK (PyHIaMEHTaJIbHOU
0a3bl MH)KEHEPHOU MOATOTOBKH;

- (GopMHpOBaHHE HABBIKOB [0 TIPaMOTHOMY NPUMEHEHUIO TOJOXKEHUMN
TEXHUYECKOW TEPMOJMHAMUKH M TEIIOMAacCOOOMEHa B MPOIECCE HAYYHOTO
aHaiu3a MPOOJIEMHBIX CUTYallMid, KOTOPhIE MHXKEHEP JIOJDKEH pas3peliarh Mpu
CO3[IaHUU HOBOW TEXHUKHU U HOBBIX TEXHOJIOTHH.

- O3HAKOMJICHUE C UCTOPUEN U JIOTUKOW OCHOBHBIX OTKPBITHM TEINIOTEXHUKHU.

[lepedenp koMIeTEHIINN, (HOPMHUPYEMBIX B MPOILIECCE U3YUCHHS JUCITUTUIMHBI

KomnereHmun Conepxxanue
YK-1 Crnoco0eH oCylecTBIATh KPUTHUECKUI aHaIn3 NpoOJeMHBIX CUTyaluil Ha
OCHOBE CHCTEMHOT0 MOJX0/1a, BhIpa0aThIBaTh CTPATEr IO AeHCTBUI
OIIK -4 CrocoOeH y4duThIBaTh COBPEMEHHBIE TEHJICHLMU pPa3BUTUS TEXHUKH U

TEXHOJOTMHA B 0O0NacTsIX TeXHOC(epHOW Oe30MacHOCTH, OXpaHbl Tpy.a,
W3MEPUTENIbHOM ¥ BBIYMCIUTENBHOM  TEXHUKH, HHQOPMAIIMOHHBIX
TEXHOJOTMH MpHU PelICHUH THUIIOBBIX 3a7a4 B 00JacTu NMpodecCHOHATbHOM
NeSITeIbHOCTH, CBSI3aHHOM ¢ oOecriedeHneM 0e30MacHbIX yCIOBUI U OXpaHbl
Tpy/a, NOXKapHOH 0€30MaCHOCTH, 3AIUTON OKPYKAIOLIECH Cpe/Ibl;

[TK-2 CrnocoOeH Ha OCHOBE 3aKOHOB TEIUIOPU3UKKM H  TEPMOIWHAMHUKHU
MPOTHO3UPOBATH XaPAKTEP U pa3Mephl 30H BO3ACHCTBUS OMACHBIX (PaKTOPOB
¥ MX COITyTCTBYIOIIMX MPOSIBICHUN TIPH aBapUsAX U MOXKapaxX B MOMEIICHUSX,
3aHUAX, COOPYKCHHAX, HAa TCXHOJIOTHYCCKHUX YCTAHOBKAaX MW OTKPLITOM
IPOCTPAHCTBE

3agauu QM CHUNJIMHBI:
M3YUYEHUE OCHOBHBIX MOHATHI U MOJieNiel TEPMOIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJAMHAMUKM W  TEIUIOOOMEHA, METOJOB TEIJIOMACCOOOMEHHBIX U
TEPMOJIMHAMUYECKUX;
dbopMupoBaHue YMEHUN NPUMEHATh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH
TEPMOJMHAMUKHN U TEIJIOMacCOOMEHa MpPHU pPElICHUH BOMPOCOB OOecreueHus
MOKapHOU 0€30MacCHOCTH;
OBJIaJICHNE HABBIKAMH IO MPUMEHEHHUIO 3aKOHOMEPHOCTEH TEPMOIMHAMUKHU U
TEIJI0OMaccOOOMEHa MPU PEIICHUH BOITPOCOB MPOTUBOIIOKAPHOMN 3aITUTHI.




2. llepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs M CUMILINHBI,
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJ1bTaTAMH 0CBOCHHSI 00pa30BaTe/JbHOM
NpOrpaMMbl

I/IHJII/IKaTOpLI JOCTHKECHHUA KOMIICTCHIITUHN

[1nanupyemsble pe3yabTaThl 00yUeHus 1o

Tun 3axaun npodeccuoHAIbHOM 1eATEILHOCTH: NPOU3BOACTBEHHO-TEXHOJIOT MY eCKUI

Bnageer mnpunuunamum cbopa, orbopa Hu
000011eHNA nHpopmarumy, METOIUKHU
CHUCTEMHOTO oxoaa TUTST pelnieHus
npodeccroHaabHbIX 3a1a4 YK-1.1.

JUCLMILIMHE
3Haer

IHouaTHHBIN anapar JUCIUTIIINHBI;
MEXIyHApOJIHYI0 CUCTEMY €IUHUI] U3MEpPEHUI
(CH); anroput™M aHanusa pa3MepHOCTEH
¢u3nyecKkUx BENIMYMH; NpaBUJa aHaIWU3a
IOCTAHOBKH Y4€OHbIX 33j1a4

Ymeer

O6006mars yueOHyI0 UH(POPMALHIO;
OCMBICIIMBATh y4eOHy0 uHpopMaIuuy,
BOCIIPUHUMATh MH(OPMALMIO B PA3IUYHBIX
dopmax  mpencTaBieHUs  (CeMaHTHUYECKas,
3HAKO-CHUMBOJIbHAS " rpaduyeckas),

MMPOBOAUTHE CHHTE3 TEMATHYCCKOI'0 Marcpuaia
pas3aciia 1npy BbIIIOJHCHHUHN y‘{e6HLIX 3aJaHuM

CniocobeH aHanu3upoBaTh U
CUCTCMATU3HNPOBATH PA3HOPOJAHBLIC TAHHBIC,
orieHUBaTh 3PPEKTUBHOCTH MPOIEAYP aHATH3a
npo0JeM U NPUHATHS PELICHUN B
npodeccroHanbHOM nesarenbHoctd YK-1.2.

3Haer

ITopsimox MpeacTaBICHUs OTYETOB o
pe3yinpTatax HayyHOW paboThl, NPUHLMUIIBI
IIOCTPOCHUS. YPaBHEHHM Ha OCHOBE 3aKOHa
COXpaHEHHUsl SHEPruM, MacChl U HMIIYIbCA,
YPaBHEHUs HEPa3pbIBHOCTH, BKJIIOYAIOLIUE B
ce0sl pa3HOPOIHBIE MPOLIECCHI.

Ymeer

Hcnonp3oBaTh B MPAKTUYECKUX pacderax
MCETOOAUKHN BBIYHUCIICHUA TCIIJIOBBIX
COTPOTUBIICHUH Ha npuMepe
MOCJICA0OBATEILHOTO i napasieTbHOTO
BKJIFOUEHUH, aHAJIU3UPOBATh (bakTopsl,

BIIMSIFONIME HAa TEIIO(PH3UIECKUE MPOIECChHl B
HanOOJIBIIEH U HAMMEHBIIIEH CTEIIECHM.

Brnageer HaBbIKaMi Hay4yHOTO MTOKMCKA U
MIPAaKTUYECKOM paboThl ¢ HH(YOPMAIIMOHHBIMU
MCTOYHUKAMH, METOAAMHU MPUHATHS pELIeHUH
YK-1.3

3Haer

M cTOYHUKH 10CTOBEPHOM HAy4YHOHN
nHbOpMaIUK, CTPYKTYpPy OpraHu3alun
CIPaBOYHBIX U3aHUH, yUeOHOH TUTEepaTypsl U
HOPMAaTUBHBIX JIOKYMEHTOB

OCHOBHBIE TIOHATHS U OTIPEICIICHUS], CIOCOObI
OpraHu3aliy MOUCKa HEOOX0AUMOI
uHbOpMaIUU

VYmeer

Hcnonp30BaTh B IPaKTUUECKUX 3a]1a4ax
OITyOJIMKOBAaHHBIE PE3YIbTAThl HAYYHOMN
JIeATETbHOCTH, IPOBOAUTH KPUTHUECKUN
aHaJIM3 MOJIYYeHHON HHpOpMaLnH,
BbIpa0aTHIBATh MOPSIOK CAMOCTOSITEIEHOTO




PCIICHHMA TCIINIOTCXHUYCCKHUX 3aJa4.

3HaeT coBpeMeHHbIe HH()OPMaIlMOHHbBIE
TEXHOJIOTUH U MPOTPaMMHBIE CPEACTBA, B TOM
YHCJIE OTEUECTBEHHOTO MPOU3BOACTBA ISl
pereHus 3a1aq npogecCuoHaIbHON
NeITEILHOCTH, CBA3aHHOM ¢ 00ecneyeHnemM
0e30IacHBIX YCIIOBHI U OXPAHBI TPYA,
MOYKapHOH 06€30MacHOCTH, 3aIUTON
okpyxatomei cpenst OITK-4.1.

3Haer

CnocoObI BBITTOTHEHUST BEIYUCICHUN C
MIOMOIIIBIO 3JICKTPOHHBIX TAOIHII,
WHCTPYMEHTHI JJI1 COPTUPOBKH JTaHHBIX,
npeacTaBieHus rpaduyeckoil HHGOpMaIuu

VYmeer

IIpencraBnaTs pe3yapTarbl BBIYMCICHUM C
MIOMOIIBIO NIEKTPOHHBIX CPENICTB B TpeOyeMoM

dopmare, MmacmTabUpoBaTh, NPUBOIUTH K
HY’)KHOMY TOPSAJIKY pacCUMTaHHbIE BEJIMYHHBI,
BJIAJIETh COBPEMEHHBIMU CpEICTBaAMU

BBIUHCIICHUHM HHKEHEPHBIX KaJIbKYISITOPOB.

YMeeT BbIOUpATh COBPEMEHHBIC
W3MEPUTENILHYIO U BRIYUCIUTEIBHYIO TEXHHKY,
WH(POPMAIIMOHHBIC TEXHOJIOTHUHU U
MIPOTPaMMHBIE CPECTBA, CPENICTBA
obecriedeHus moxapHoi 6e30macHOCTH
00BEKTOB U OIOBELICHHUS JIFOJICH, B TOM YHCIIC
OTEUECTBCHHOTO MTPOU3BOJCTBA JJIsl PEIICHUS
THUIOBBIX 33134 PO ECCHOHATLHON
nearenpuoctu OIIK-4.2.

3Haer

OCHOBBI TEOPUH TIOTPEITHOCTEH,
duznyecKre MPUHIUIBI PaOOThI KOHTPOJIBHO-
HU3MEPUTEITBHBIX puOOPOB, 3HAYEHHE
OpraHu3alMl W IUIAHUPOBAHUS  YUYEOHBIX
JIEHCTBHI B MPOIECcCce OOYUCHUS

VYmeer

UCIIONIb30BaTh PEUEBHIC CPEACTBA U CPENCTBA
I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIX
TEXHOJIOTHI [UIsl pelleHus] Y4eOHBIX 3ajad,
UCTIOJIb30BaTh COBPEMECHHBIC MaKEeThI
nporpaMM JUis TPOBENEHUS pPacyeToB U
00pabOTKH TaHHBIX

Cnoco0eH MOozIennpoBaTh OpraHU3aMOHHBIE,
TaKTHYECKHE, TEXHOJIIOTHYECKHE, TEXHUUECKUE
MIPOIIECCHI H CUCTEMBI C TIEThI0 ONTHMU3AINT
CHCTEMbl 00eCTIeYeHUs TOKAPHOH
0€30MacHOCTH B paMKax NMpodeccuoHaIbHON
JESTeIbHOCTH JUIsl PELICHHUs 3a71a4 MOXKapHOH
0€30IacHOCTH, B TOM YHCJIE C IPUMEHEHUEM
Cpe/ICTB aBTOMaTH3HUPOBAHHOTO
npoektupoBanus OITK-4.3.

3Haer
OCHOBHI:.IG JOCTOUHCTBA H HEOOCTAaTKN
YUCIIEHHOT'O MOJICTTUPOBAHUS TEIUIOBBIX

MPOLIECCOB MO OTHOIIEHUIO K aHAIUTUYECKUM
M HaTypHbIM BapuaHTaM pelIeHus 3ajad,

paSHI/I‘-IHBIC CHOCO6BI HpOBe,Z[eHI/ISI
BBIYMCIICHW, OCHOBHBIE  JIONYIICHUS H
OrpaHuYeHUs

Ymeer

Hcnonp30BaTh METOJ KOHEYHBIX PAa3HOCTEHN Ha
MpUMEpEe pEIIeHUs 3a1ad TETUIONPOBOAHOCTH,

UCTIONB30BaTh  AHAJUTHYECKHE  PEIICHUS,
OTIPEIETIATh TPaHMIIBI MIPUMEHUMOCTH
TEIIOBBIX MOJEIICH.
Tun 3agaun npogeccMoOHAJIBLHOM 1eSITeJIbHOCTH: MPOEKTHO-KOHCTPYKTOPCKH
3nanue OCHOBHBIX crnoco0oB | 3Haer
INPOTHO3UPOBAHUS B 30HAX, pacHoNaralomux | [IpuHIHIIEL TEPMOJAMHAMUYECKOTO
onacHele (DakTOphl IOKAapOB, IPH aBapHAX M | MPeoOpa3OBaHUS TEIUIOBOH M MEXaHHYECKON
moXkapax B IIOMEIIEHHSX, 31aHMAX, | DOHEPTUU U (AKTOPBI,  OMPEICINIAIONINe
COOPY)KEHUSX, Ha TEXHOJIOTHYECKUX | 3()()eKTUBHOCTH ITHX IPOIECCOB; (PU3NICCKUE
YCTaHOBKAaX M OTKpbITOM IpocrpaHcTBe IIK- | oTmMums  OCHOBHBIX  CHOCOOOB — IepeHoca
21 TCIJIOTBI B IIOMCHICHHUAX, TCXHOJOTMYCCKHUX

YCTaHOBKAX, OTKPBLITOM ITPOCTPAHCTBC.




VYmeer

[TpoBOAMTE OIICHKY MapaMeTPOB COCTOSIHUS
TEPMOIUHAMUYICCKUX CHUCTEM, Ta30BBIX CMecei
B YCIOBHSIX  TEIUIOBOTO  BO3JIEHCTBHSA,
3 PEeKTUBHOCTH TPEeoOpa30OBaHUsI TEIIOBOM
DHEPTUU B Jpyrue BUJBI;,  aHAJIU3UPOBATh
BKJIa]] DPA3IMYHBIX BHJOB TEIUIOOOMEHA B

3aBUCUMOCTH  OT  CHEUU(PHUKH  peraeMoin
3aJlauu, YCIOBUU pa3BUTHS MOXKapa

YMmeeT 1efCTBOBATh B Clly4ae BOSHUKHOBEHUU | 3HAET

MI0’KapoB Ha OOBEKTAX 3alIUTHI, Teropu3nyecKue MIPUHIUIIBI paboThI

MIPOTHO3UPOBATh 0OCTAHOBKY U MIPHUHUMATh
MPaBUJILHBIC PEUICHUS JUTsl IMKBUIAIIUN
nanHoi npoobnemsl [TK-2.2.

TCXHUYCCKUX CPCACTB JIA aHAJIU3a HO)K&pHOfI
00CTaHOBKH C IIOMOIIBKO JHCTAaHIIMOHHBIX
CpcaACTB O6H8.py>I(CHI/I$I, BBIITOJIHCHUS TYHICHUA

MOXKapoB, TOPSIOK  pacuera Oe30MacHBIX
pPacCTOSIHUM OT oyara BO3ropaHust

Ymeer

06OCHOBBIBaTL HpI/IMeHeHI/Ie

COOTBETCTBYIOIIUX KOHCTPYKTHBHBIX PELICHUI
Y CPEIICTB 3alIUThl OT TEILUIOBOIO BO3AEHCTBUS,
paboTaromux Ha MPHUHIMIAX TOMIOMICHUS U
OTPaXEHUSI TEIUIOBOI'O M3JIYYEHHUs], IIPOBOAUTH
OLICHKY JAaBJICHUS M TEMIIEpaTypbl Ta30BbIX
CMeCel B TepMETHYHBIX EMKOCTSX

Buiageer npaBuiabHBIM IPUMEHEHUEM
HOPMAaTHUBHO-TIPABOBBIX aKTOB B 00JIACTH
MOXapHOH 0€30I1aCHOCTH B OMEILEHUSIX,
3[IaHUAX, COOPYKEHUAX, HA TEXHOJIOTHUECKUX
YCTaHOBKax ¥ OTKpbITOM IpoctpaHcTse. [1K-
2.3.

3Haer
(¢u3NYeCcKUe TPUHIIMIGBI, JIekKAIIHE B OCHOBE
HOPMAaTUBHBIX  aKTOB, JUIS  OMpeAeNeHUs

TEMIICPATYPhI, TCIUIOBBIX IIOTOKOB MW IIPOYHX
TGHJ'IO(l)I/I?»I/ILIeCKI/Ie napameTpoB, obecrneyeHus
0€30MaCHOCTH TEXHOJIOTHYECKHUX mponeccos,
MOPAAAOK IPOBEACHUA OLICHKU OTHECTOMKOCTH

OTrPaXKIAr0IIUX KOHCTPYKIIHH u
TpaHC(HOPMUPYEMBIX IIPOTUBOINOKAPHBIX
Iperpam

Ymeer

HCITOJIb30BAaTh B pacuerax JTAaHHbIE
HOPMATUBHBIX JIOKYMEHTOB, IPOBOJUTH PACUET
TCIIJIOBBIX 3a4a4 u BBID a0aTeIBaTh
PEKOMEHIalluU o KOHCTPYKTUBHOMY

WCIIOJITHEHUIO OOBEKTOB, BHIOOPY MarepualioB
st obecriedeHuss TpeOOBaHUI MOKapHOU
0e30I1acHOCTH

3. MecTo JMCUUILIMHBI B CTPYKTYPe OCHOBHOM NPOdeCCHOHATBHOM
00pa3oBaTe/ILHON MPOrpaMMBbI

JucuuminHa OTHOCUTCS K 00s13aTeIbHON YaCTH OCHOBHOM MPodeCcCuOHAIBHOM
oOpa3zoBarelbHOM TporpaMMbl  crenuanuTera 1o crnenuanbHoctu  20.05.01
«IToxxapHasi 6e30macHOCTbY, HanpaBiaeHHOCTh (Mpoduiib) «IlokapHas 6€301MacHOCTh
TOCY/IapCTBay.



4. CTpyKTYypa M coaepkaHue TUCUMUIIIMHBI

OO6mast TPyIOEMKOCTh JUCIHUIUIMHBI COCTABISIET 4 3a4eTHbIE eauHUIlb, 144
qaca.

4.1 Pacnpenesnenue Tpy10eMKOCTH Y4eOHOI JUCHMILUIMHBI 110 BUIaM padoT
o cemecrpam u ¢popmam 00yueHust

1Jis1 04HOM opMBbI 00yUeHH st

TpynoeMKoCTh
. o
Bu yueOHo# paboTs: 3.€. qac. ceMecTpam
5 6
OO0mass Tpya0eMKOCTh AMCHUUIUIMHBI MO0 y4eOHOMY 4 144 36 108
TUIaHy
KonrakTHast paboTa, B TOM YHUCIIE: 72 28 44
AyIMTOpPHBIE 3aAHATHSA 72 28 44
Jlexuuu (JI) 18 8 10
[Tpaktuueckue 3anarus (113) 26 4 22
JlaboparopHbie paboTsI (JIP) 28 16 12
CamocrosTeabHas pagora (CPC) 72 8 64
B TOM YHCJIE:
KypcoBasi pabota (IIpoeKT) + +
3ader ¢ oleHKOH + +
JJISA 3209HOM (popMbI 00yUeHH S
TpynoeMKocTh
. o
Bup yue6HoI paboThl 5o | 1aC Kypoan
) 2 3
OO6mas Tpya0eMKOCTh AMCUUILTHHBI T10 4 144 36 108
y4eOHOMY IJIaHy
KonTakTHas paboTa, B TOM YHCIIE: 22 2 20
AyIMTOpPHBIE 3aHATHUSA 22 2 20
Jlexruu (JI) 4 2 2
[Tpaktnueckue 3anatust (113) 10 10
JlaGopatopubie padotsl (JIP) 8 8
CamocrositesibHast padora (CPC) 122 34 88
B TOM YHCJIE:
KypcoBasi pabota (IIpoeKT) + +
3auer ¢ oueHKoil + +




4.2. TemaTuyeCcKHil IVIAaH, CTPYKTYPHMPOBAHHBIN 10 TeMaM (pa3aesiaMm) ¢
yYKa3aHUEM OTBEJICHHOI0 HAa HUX KOJMYECTBA AaKaJAeMUYEeCKUX YaCOB U BHI0B
Y4eOHBbIX 3aHATHH

1J1s1 04HOM GopMbI 00yUeHHsI

Ne n/mm KoandecTBo 4acoB mo
BUIaM 3aHATHIA 2
m :
2 : 2 2] 5«
2 54
HaunMeHoBaHue g = 3 = 2 2 = 5
= = S = & A = g
Tem = = T = s = = S
) 2 = = 83 = o =
9 5 - = =T =z =
a = 5 3 S = z
=) =
(=7 < &)
= =
1 2 3 4 5 6 8
1 Tema Nel OcHOBHBIE MOHATHSA ) )
Y OTIpeiesICHuUs
Tema No2 Cmecu pabouux Tel.
2 6 4 2
TemnoeMKoCTb
Tema No3 3aKOHEBI
TEPMOIUHAMUKU u
3 PMOZL 6 2 4
TEPMOJUHAMUYE CKUE
MPOIECCHI
Tema Ned TepmoguHamuka
4 pMoa 4 2 2
IIOTOKOB
5 Tema Ne5 PeanbHbIe rassl u 6 ’ 4
napbl. Pa3oBbIe IEPEXO/BI
Tema Ne6 TepmomuHamudeckuit
6 aHaim3 TEIUIOTEXHUUECKIX 4 2 2
YCTPOWCTB
Tema Ne7
7 Tennorenepupyromue 4 ) )
YCTpPOMCTBA, XOJOAWIbHAS U
KpPHOTEHHAs TEXHUKA
Tema Ne8 Xumuaeckas
8 | TepmonuHamuka. TorumBo u 4 2 2
OCHOBBI TOPEHUS
Tema Ne9 OcHOBHBIE ITOHATHUS
9 |mu ONpeIeIICHUS TEOpUHU 16 2 6 8
TermooOMeHa
10 | Tema NelO TeruionpoBOgHOCTH 18 2 6 10
Tema Nell KoHBEKTHUBHEBIN
11 | Temnmoo6men. OCHOBBI Te€OpUU 16 2 6 8
TermiooOMeHa
12 | Tema Nel2 M3nyuenue. 18 2 6 10
Tema Nel3 Temnmonepenaua.
13 | MaTeHcudukamum 12 2 2 8
TeIIoTnepeaun




14

Tema Nel4 OcHOBEBI
MaccooOMeHa.
TermoMaccooOMEHHBIC
YCTpPOMCTBA.

14

10

15

Tema Nel5 Ipumenenue
TEIUIOTHI B ITOXKAPHOHN OXpaHe U
OXpaHa OKPY>KaroIIeH Cpesibl.
OcHOBBI 3HEprocoepexeH s 1
OCHOBHbBIE HaIlPaBJIECHU
HKOHOMMH 3HEPrOPECYPCOB.
BropuuHsle sHEpreTnyeckue

PECYpCHL

14

10

Kypcosasi pabora (nmpoexr)

3a4er ¢ OLIEHKOH

Hroro

144

18

26

28

72

JJISL 3209HOM (popMBbI 00yUeHH S

Ne ni/n

HaumenoBanue
Tem

Bcero yacos

KoanyecTBo 4acoB 1o
BUJIaM 3aHATHI

Jlexuun

IMpakTuyeckue
3aHATHSA

JlaGopaTopHbie
padoTsI

KonTtpoasb

CamocrosiTeJIbHAA

KOHCYJIbTallusl

2

)]

=)

| pabora, B TOM 4YHCJI€e

Tema Nel OcHOBHBIE TOHATHSA
1 OTIPEICIICHUS

(o)

Tema No2 Cmecu pabouux Ter.
TemnoeMKkocThb

~

Tema No3 3aKOHbI
TEPMOJMHAMUKHU u
TepMO)II/IHaMI/I'-Ie CKHeE
MPOIECCHI

Tema Ne4 TepmonnHamuka
IIOTOKOB

Tema Ne5 PeanpHble ra3el U
rapbl. Pa3oBble NEPEXO/IbI

Tema Ne6 TepmomuHamuyeckuit
aHayim3 TEIUIOTEXHUUECKIX

YCTPOMCTB

Tema No7
Tennorenepupytomme
YCTpPOMCTBA, XOJOAWIbHAS U
KpUOTEHHAs TEXHUKA




Tema No8 Xumunueckas
TepMoMHaMHKa. TOTIIIMBO 1
OCHOBBI TOPEHUS

Tema Ne9 OcHOBHBIE MOHATHSA
u onpeaeneHus TEOpPUH
TeImIoo0MeHa

22

14

10

Tema Nel0 TermonpoBOIHOCTH

16

12

11

Tema Nell KoHBeKTHUBHBIN
TeroooMeH. OCHOBBI TEOpHUHU
TeII000MeHa

12

12

12

Tema Nel2 Uznyuenue.

10

10

13

Tema Nel3 Temnonepenaya.
NuTtencudukanmm
TeIIoNepeIaun

18

14

14

Tema Nel4 OcHOBEI
MaccooOMeHa.
TemioMaccooOMEHHBIE
YCTpPOMCTBA.

12

12

15

Tema Nel5 Ilpumenenue
TEIUIOTHI B ITOXKAPHON OXpaHe U
OXpaHa OKPY’KaroIIeH CpeIbl.
OcHOBBI 3HEprocoepexeH s 1
OCHOBHBIE HAIIPABIICHUS
9KOHOMMH 3HEPrOpeECYPCOB.
BropuuHsle sHEpreTudeckue

PECYpCHL

18

14

KypcoBasi padora (npoekr)

3adeTr ¢ OIIEHKOH

Hroro

144

10

122

4.3 Copep:kanue JMCUUIIMHBIL I 00y4YaroIuXxcs

04HOi1 popmMbI 00yUeHUA

Tema 1. OcHOBHBIC IOHATHS U ONpPeAeICHUS

Jlekuusi. Ilpeamer, 3agaum U coaepkaHue Kypca TEIIOTeXHUKUA. CBS3b C
JPYTUMH OTPaACIsIMU 3HAHUW. 3HAUCHHUE TETUIOTEXHUYECKUX 3HAHUM 71 COTPYITHUKOB
MOYKapHOM OXpaHbl. MecTo 1 PojIb Kypca B OOIIEH CUCTeMe TOJATOTOBKH CIEIIUaIUCTOB
JUUISL OPTaHOB W TOJIpa3/iesIiCHU nokapHoil oxpanbl. CTpyKTypa U METOAMKA U3YUYEHUSI

Kypca.

PexoMenayemas ureparypa

ocHOBHas [1].

Tema 2. Cmecu padouux tei. TemioeMkocTb




IIpakTuyeckoe 3ansitme. [a3oBbie cmecu. TermmoemMkocTb. BeimonHeHue
pacueTHo-rpaduueckoit paboThl «I'a30Bbie cMecH. TernmoeMKoCTh.

CamocrositeabHas padora. CriocoObl 3a/1aHUsI COCTaBa CMECH, COOTHOIICHUS
MEXJIy MAacCOBBIMU U OOBEMHBIMH JIOJISIMU. BblUuCIEHHE MapaMeTpoB COCTOSHUS
CMECH, OIPEACICHUE KaXYLICHCS MOJIEKYJISIPHOM MacChl U Ta30BOM ITOCTOSHHOMN
CMecCH, OTpe/ieieHUe MapliUalIbHBIX JaBJIECHUN KOMIIOHEHTOB.

MaccoBasi, oObeMHass U MOJSpHAsT TEIMIOEMKOCTH. TemnoeMKoCTh MpH
MOCTOSIHHBIX 00bEME U JIaBJICHUU. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIepaTyphl U
naBineHus. CpefHsisi W HCTUHHAS TEIIOEMKOCTH. DopMynabl W TaOMUIBI s
oTpesieNieHnsl TersloeMKocTel. TermmoemMkocTh cMmecu paboumx Ten. IloaroroBka
OTYETa MO Pe3yJbTaTaM BBIMIOTHEHHOU PaOOTHI.

PexoMenayemas sureparypa

ocHOBHas [1];

JIOTTOTHUTEIbHASA [ 1]

Tema 3. 3aK0HBI TEPMOAUHAMHUKH ¥ TEPMOAUHAMHYECKHE NPOLECCHI

Jleknusi. CyImHOCTH TMEPBOrO 3aKOHA TEPMOAUMHAMHUKHA. PDPOpMyIHpOBKa
MIEPBOr0 3aKOHA TEPMOJAMHAMUKH. AHAJUTUYECKOE BBIPAXKEHUE IIEPBOIO 3aKOHA
TepMonvHaMuku. OrmnpeneneHue pabOTbl M TEIUIOTHl 4Y€pe3 TEPMOAMHAMUYECKUE
napameTpsl COCTOsHHs. BHyTpeHHsAs sHeprus. OHTanbnusa. OHTpornus. Pv- u Ts-
JUarpamMMbl. YpaBHEHHUE IIEPBOIO 3aKOHA TEPMOAMHAMUKH JUIA ITOTOKA.

CylHOCTh BTOPOrO 3akOHAa TepMOAMHAMUKH. OCHOBHBIE (OPMYIHPOBKHU
BTOPOI'0 3aKOHAa TEPMOAMHAMMKH. TepMONMHAMUYECKHE IUKIIBI TEIUIOBBIX MAIIWH.
[Ipsmple u oOparHble mHKILL. TepmommHamuueckuid K.IIJ[. m XomomawIbHBIHA
ko3(pumment. Hukner KapHo u aHanu3 uX CBONCTB. AHAIUTUYECKOE BBIPAKEHHUE
BTOPOT'0 3aKOHA TEPMOJUHAMUKHU. MI3MeHeHHne 3HTponuu B HEOOpaTUMBIX MPOLIECCax.
N3MeHeHre SHTPONUH U paboTOCIOCOOHOCTh M30JIMPOBAHHOM TEPMOAMHAMHUYECKOU
CUCTEMBI. DKCOPTHUS TEIIOTHI.

OO0mue MeToabl HCCIAEAOBAHMS MPOLECCOB M3MEHEHHUs COCTOSHUS pabodyux
ten. [lomuTponnsie mpoueccbl. OCHOBHBIE  XAPAKTEPUCTUKH  MOJMUTPOITHBIX
npoueccoB. M3o0paxenue mnporeccoB B koopauHartax Pv u Ts. OcHOBHbIE
TEPMOJIMHAMUYECKUE TPOLECCHl: H30XOPHbIM, H300apHBIM, H30TEPMUYECKUN U
anrabaTHbIN — YacTHBIE CIy4yau MOJIUTPOIHOIO Mpoliecca.

TepmogunamMuyeckuii aHainu3 MPOIECCOB B Kommpeccopax. Kmaccudukanus
KOMIIPECCOPOB M IpUHUMI  UX  aAeucteusa. MuaukaropHas — auarpamma.
N3otepmuueckoe, aauabaTHOE M TMOJUTPOIHOE CXKaTue, TojHas padora,
3aTpayrBaeMasi Ha IPUBOJ Kommpeccopa. MHorocTynenuaroe cxxarue. M3o0paxenue
B Pv- m Ts- mmarpammax TepMOAMHAMUYECKHMX NIPOLIECCOB, NIPOTEKAIOIIHUX B
komrpeccopax. HeoOpatumoe cxarue. OtHocutenbHbld BHyTpeHHHE K.IT.JI.
KOMIIpeccopa.

JlaGopaTropHasi padora. 3akOHbI TEPMOAMHAMHUKM M TEPMOJUHAMUUYECKUE
npolecchl. BpinonHenue pacueTHo-Tpaduueckoil padotel «MHOroCTyneHyaTbid
KOMIIPECCOPY.

Pexomenayemasi iureparypa:



ocHOBHas [1];
JIOTIOJTHUTENbHAA [3].

Tema 4. TepmonnHaMuKAa MOTOKOB

JlaGoparopnasi padora. J[[poccenupoBanue ra3oB U mnapoB. CylIHOCTb
npoluecca JpoCCEIMPOBAHUS U €ro YypaBHEHHE. VI3MEeHeHue nmapameTpoB B IMPoOILECce
npoccenupoBanus. Ilonarue o0 »sddekre Jxoyns-Tomcona. OcoOeHHOCTH
IPOCCEIUPOBaHUsl HJICAIBHOTO MW peajdbHOro rasoB. lloHstue o Temmeparype
WHBEPCUU. YCIIOBHOE M300pa’K€HHE MPOIecca IPOCCEIUPOBAHUS B is- TUArpaMMe.
[IpakTrueckoe UCIOIb30BaHUE ITPOLECCA APOCCEIMPOBAHUS.

CamocrositesbHast padora. OCHOBHBIE TOJOXKEHUS. YPAaBHEHUS! UCTEUCHUS.
Pacniomaraemas pa6orta u ckopocth uctedeHusi. CeKyHIHBIM PacxoJl IPU WCTECUCHHH.
CBsi3b KPUTHYECKON CKOPOCTHIO UCTEUEHUSI C MECTHOM CKOPOCTBIO PaCIpPOCTPaHEHUS
3Byka. KpuThueckoe oOTHOUIEHHWE JaBiieHUWH. PacdyeTr CKOpocTH WUCTE€YEeHUs U
CEKYHJHOTO MAaCCOBOTO pacxoia sl KPUTUYECKOTO PEeXMMA. YCIOBHUS NEepexoaa
yepe3 KpUTHYECKyr ckopocTb. Comio JlaBanmsa. Pacuer mnpormecca ucTedeHUs
BOJSIHOTO T1apa ¢ MOMOIIBIO is- TUArpaMmbl. [J€MCTBUTENBHBIN MPOLIECC UCTEYEHHUS.
TepMoguHaMUUECKHE TIPOLECCHI B Ta30BBIX YCTAHOBKAX MOXKAPOTYUICHHS.
Hcredenne raza u3 6aIoHa OrpaHUYE€HHON BMECTUMOCTH.

Pexomenayemasi iureparypa:

ocHoBHas# [ 1, 2];

JononHuTenbHas [ 1-3].

Tema 5. PeanbHble ra3nl 1 napbl. @a3oBbie nepexoabl

Jlekums. CpolictBa peanbHbIx ra3oB. [lapel. IIponeccel mapooOpa3zoBaHus B
pv- u Ts-guarpammax. ®@a3zoBas quarpamMma BeIIECTB. TepMOJMHAMUYECKUE CBOMCTBA
noBepxHoctu pazaen ¢a3. Ilonstue o0 ypaBHenun BykanoBuua-HoBukosa.
VYpaBuenue boromoboBa-Maiiepa. TepMmoanHaMuueckre TabIUIIBI BOABI U BOISTHOTO
napa. TepmonuHamuyeckue auarpammbl Pv-, Ts- U is- BOJSHOrO mapa, JBYOKUCH
yrmiepona, ¢ppeoHoB. PacyeT TepMouHAMUYECKUX MPOLIECCOB U3MEHEHUS! COCTOSHUS
napa. JKUAKOCTH U mapbl, UCIOJIb3yEMbIE B YCTAaHOBKAX MOXKapoTyueHus. JKuakoctu
U TIaphbl, 0Opalaromrecs B TEXHOJOTUYECKUX YCTAaHOBKAX C MOBBIIIICHHON MOKapHON
ONACHOCTBIO.

['oMoreHnHbIe u reTepOreHHbIE TEPMOJUHAMUYECKUE CUCTEMBI.
Tepmonumrammueckoe paBHOBecwe. YcioBue (ha3oBoro paBHoBecus. Da3oBbie
nepexonbl. YpaBHenwe Kianeiipona-Kmaysuyca. VYcroitumBocth (a3. DazoBbie
MEePEXO/Ibl MPU OJMHAKOBBIX JaBieHUSAX (a3. Da30oBble MEPEeXOabl MPU UCKPUBICHHBIX
MTOBEPXHOCTAX pA3Zea.

Jlaboparopnasi paOora. liccnenoBaHue TEPMOAMHAMHYECKHX IapaMETPOB
npu (a30BbIX NMEpexoax Ha JIMHUU HACKIIICHUS KUJKOCTh—Iap.

Pexomenayemas iureparypa:

ocHOBHas [1];

JornojHuTenbpHas [1,2].



Tema 6. TepmonnHaAMUYeCKMHA aHAJIN3 TEIVIOTEXHUYECKUX YCTPOUCTB

Jleknus. L{ukibl MapocHIIOBBIX  yCTaHOBOK. [IpuHIMnuaneHas cxema
MapoCWyioBor ycraHoBKkM. Ilukim PeHknHa w© ero wucnonp3oBaHue. BiusHue
Ha4aJIbHBIX M KOHEUHbIX mapameTpoB Ha Tepmuueckuit K.II.J[. nukma PenkuHa.
N3obpaxenue nukna Pv-, Ts- u is- nuarpammax. [1yTu NOBBIIEHUS SJKOHOMUYHOCTH
MapOCHIOBBIX YCTaHOBOK. TermodukannoHHbld UK. [ToHSATHE 0 IUKIAX aTOMHBIX
CUJIOBBIX YCTaHOBOK.

[ukner nBurareneit BHyTpenHero cropanusi (.B.C.). Ilpunnun neictBus
nopirHeBbiX J[.B.C. [{ukibl ¢ H30XOpHBIM M M300apHBIM T0BOIOM Teruia. [{uxi co
CMENIaHHBIM TOABOAOM TeIuioThl. M300pakenune nukioB B Pv- u Ts- muarpammax.
Tepmuueckue u skceprudeckue K.ILJ[. mukino J[.B.C. CpaBHUTEIbHBIM aHAIU3
tepMmonnHamuyeckux 1ukios [[.B.C.

[{MKJTBI yCTaHOBOK 7151 Ta30BOISTHOTO TYIIEHHUS TTOXKAapPOB.

[{ukapl  XOJMOMWJIBHBIX  YCTAHOBOK.  XOJOAWIBHBIM KO3 UIIMEHT U
XOJIOAONPOU3BOAUTENBHOCTE. LMK mapoBo MW BO3AYIIHONW KOMIIPECCOPHOM
XOJIONUJIbHOM ycTaHOBKU. [loHsiTHe 00 aOCOpOUMOHHBIX W MAPOBKEKTOPHBIX
XOJIOJUJIBHBIX YCTaHOBKax. TepMoTpaHchopMaTophl.

JlaGoparopnass pabora. [lukibl JBUTareneil BHYTPEHHETO CrOpaHMUs.
Brinonnenue pacuetHo-rpadguueckoir padboTsl « TepMOAMHAMUYECKUNA pacyeT IUKIIa
JBUTaTeIIsl BHYTPEHHETO CTOPAHUS.

Pexomenayemasi iureparypa:

ocHoBHas [1];

JIOTIOTHUTENbHAs [3].

Tema 7. TensoreHepupyioniue ycTpoicTBa, XOJO0AWJIbHAS U KPHOTeHHAS
TEXHUKA

Jlaboparopnass pa0Gora. JIBurarenum BHYTPEHHErO Cropanus. TeroBbie
ANEeKTpOoCTaHIMU. (OCHOBHBIE TMIOJOXKEHHS pacdyeTa TEIUIOCWIOBBIX YCTPOMCTB.
@u3nueckas CyIHOCTb IPOLIECCOB OXJIAXKICHUS.

CamocrosiTesibHast  padora. OOmas XapakTepUCTUKA  TEMJIOCHIOBBIX
YCTAHOBOK. TE€XHOJIOrn4YecKue MpOMBINIIEHHBIE MeYd. [IpOMBIIIIIEHHBIE KOTENbHBIE
ycraHoBKH. [lapoBble M ra3oBble TypOMHBI. OCHOBBI MOJTYYEHHs] HCKYCCTBEHHOTO
xonmona. Kiaccugukanys XoJOOWIBHBIX MAIIMH M YCTAHOBOK. XOJIOIWJIbHBIE
arperarbl U UX OCHOBHBIE XapaKTEPUCTUKHU. XOJIOAONPOU3BOIUTENBHOCTh YCTAHOBKH.
OCHOBBI KpHOT€HHOM TEXHUKH. Bo3ayxopaslienuTesbHble YCTAaHOBKHU. lenneBble U
BOOpOAHBIE cUCTEMBbl. CHUCTEMBl XpaHEHUS W TPAHCIOPTHUPOBKH KPUOTEHHBIX
BEILIECTB.

PexoMenayemas qureparypa:

ocHoBHa [ 1, 2];

JIOTIOJIHUTENbHA [3].



Tema 8. XumMunueckasi TepMoaAMHAMUKA. TOIVINBO U OCHOBBI TOPEHUS

JlaGoparopnas pabGora. Terora cropanusi. OCHOBHBIE IOJIOKECHUS TEOPHUU
ropeHusi. OCOOEHHOCTH COKMIaHUs TBEPIOTO, XKHUAKOTO M Ta3000pa3HbIX TOIUIMB U
pacyeT TEOpPETUYECKHM HEOOXOAMMOro KOJIMYECTBA BO3AyXa ISl HUX CHKHUTAHUS.
Koapopuumenr wu30biTka Bo3ayxa. CocraB 00beM  MPOAYKTOB — CrOPAHMSL.
TeopeTnueckas TeMeparypa ropeHusl.

CamocrositesibHass  pabdora. Tepmoxumus. 3akoH lecca. VYpaBHeHUs
Kupxroda. Xumudeckoe paBHOBeCHE W BTOPOM 3aKOH TepMoauHamuku. KoHcraHTa
paBHOBECHUS U CTENEHb aucconuanuu. TersoBou 3akoH HepHcra. Buabl Tormsa u
ux xapakrepuctuku. Knaccuduxarus tormus. TBepjoe, Kujkoe U razooOpaszHoe
TOIUIMBO U UX XapaKTEPUCTUKU. DIIEMEHTAPHBIN COCTAB TOILIMBA.

Pexomenayemasi aureparypa:

ocHOBHas [1];

JonojHuTeNbHas [ 1-3].

Tema 9. OcHOBHbBIC IOHATHS U ONPeAeJICHUS TEOPUH TEeIJIO00MeHa

Jleknus. [IpenMer u 3a1aun Teopun TEIIOOOMEHA. 3HAUYCHHE TEIUI0O0OMEHA B
MPOMBIIIJIEHHBIX TIponieccax. OCHOBHbBIC MOHATUA U OmNpeenaeHus. Buabl nepeHoca
TEIUIOTHI:  TEIUIONPOBOJHOCTh, KOHBEKIMS W  U3NydeHue. 3akoH Dypsbe.
KoadduumeHT TennonpoBogHOCTH.

Pemenne ypaBHEHUs TEIUIONPOBOAHOCTH ISl OMHOCIOWHOM M MHOTOCJIOMHOU
IJIOCKOW U [IUJIMHIPUYECKON CTEHOK.

PacueTr TemmneparypHOro mosisi CTEHKH C YYETOM 3aBUCUMOCTH KO3(PUIIMECHTA
TEIUIONPOBOIHOCTH OT TEMIIEPATYPHI.

IIpakTuyeckoe 3aHsATHE. TEIIONPOBOAHOCTh OJHO- W MHOTOCIOWHBIX
IJIOCKUX U IMUJIMHIPUYECKUX CTEHOK. BhImonHeHue pacueTHo-rpaduueckoil paboThl
«CranmoHapHas TEIUIONPOBOAHOCTbY.

CamocrositesibHast  padora. IloaroroBka oryeTta 1O  pe3ysbTaraMm
BBITIOJTHEHHOHN PabOTHI.

Pexomenayemas ureparypa:

ocHOBHas [1];

JnornojHuTenpHas [1-3].

Tema 10. Tens1onmpoBOAHOCTH

Jlekuus. [udbdepennnansHoe ypaBHEHHE TEIUIOMPOBOIHOCTU. YCIOBHE
oxHo3HauHOCTU. KoadduimeHt TemmneparypornpoBOgHOCTH.

TermonpoBoNHOCT, NpPU  HECTAIMOHAPHOM pexume. HecranmonapHsii
Ipolecc  TEIUIONPOBOAHOCTH. MeToabsl  pelmieHus 3a7ad  HecTalWOHApHOU
TEIJIONPOBOJHOCTU: METOJl PA3[ClIeHUs] MEPEeMEHHbIX, METOJ HHTErpajibHOro
npeodpazoanus Oypre, Meron Jlamnaca. MeTos KOHEUHBIX Pa3HOCTEM.

OxnaxaeHue (HarpeBaHUWE) HEOTPAaHUYEHHOM IJIACTUHBI, UWJIUHApPA W Iapa
IpU TPAHUYHBIX YCJIOBHUSIX MEPBOro, BTOPOro, TpeThero poja. HecranmoHapHbIH



MpOIIECC TEIJIOMPOBOAHOCTA B TelaX KOHEYHBIX pa3MepoB. PerymnsipHbie
PEKUMBI.

Jlaboparopnasi pabGora. dusnueckre 0COOCHHOCTH TPOIIECCOB HArpeBaHUs
CTPOUTENIbHBIX KOHCTPYKIIMM U TEXHOJOTMYECKOrO O0OpYyJAOBaHUSI Ha TMOXKape.
WcnibiTanust CTpOUTETBLHBIX KOHCTPYKIIUN B TIeUax.

CamocrositesibHast  padora. [loaroroBka oTdyeTta 1O  pe3yibTaraM
BBITIOJTHEHHOM paboThI.

Pexomenayemas iureparypa:

ocHoBHas [1];

JononHuTenbHas [ 1-3].

Tema 11. KonBekTUBHBIN Tenj1000MeH. OCHOBBI TEOPUU TENJI000MeHA.

Jlekums. OCHOBHBIE OHATHS U onlpeneneHus. YpaBHeHue Hprotona-Pruxmana.
Koappuument temnoornaun. JuddepeHnunanbaple ypaBHEHUs TEIJIOOOMEHa:
ypaBHeHMEe  JBIbKeHUst  Bsskod  kugkoctd  (Haewbe-Crokca),  ypaBHEHUE
TEIUIONPOBOAHOCTH JUISl TTOTOKA JIBWKYIIEHCS KUAKOCTH, YPABHEHHE TEIUIOOTAAYM Ha
rpanuiie moroka U cTeHku (buo-dypwe), ypaBHEHHE HEpPa3pPHIBHOCTH. YCIOBHE
OHO3HAYHOCTU K AudepeHIranbHbIM YpaBHEHUSAM KOHBEKTUBHOIO TeII000OMEHa.
OCHOBHBIEC TIOJIOKEHUSI TEOPUM TOTPAHUYHOrO ciosi. lccnenoBaHue TEIUIOOTAAYH
METOZaMH IMOIPAHUYHOTO CJIOSL.

OcHoBbl Teopuu moAoOus. OCHOBHBIE OIpeAeNieHUs. YCIOBHS MOA00Us
busnueckux sienuid. [IpeoOpazoBanus nogodus. Yucna nogodus. Kpurepuanbubie
ypaBHeHUs.  Dusznyeckuid  CMBICI  OCHOBHBIX  4HCEN  Mojaoous. Mertoasl
MozenupoBanus. [IoHsATHSA 0 MaTEMaTHYECKOM MOJICIUPOBAHUH.

TerooTnaya npu CBOOOJHOM JIBMXKEHMHM KUAKOCTH. TeruiooThada B
HEOTPAaHWYEHHOM O0OBEME: JamMuHapHas U TypOyJEeHTHas KOHBEKIHUS Yy
BEPTHUKAJIBHBIX MOBEPXHOCTEW. Temnooraaua Ha TOPU3OHTAIBHOW  IUIOCKOM
IIOBEPXHOCTH B HEOIPAHUYEHHOM IIPOCTPAHCTBE. TeIIooTnadya TOPU30HTAIBHO
pacnoyiOKEHHOro  IMJIMHJpa B  HeorpaHuyeHHoM oO0béMe. KpurepuanbHbie
ypaBHeHus. TermnooOMeH npu cBOOOJHON KOHBEKIMU B 3aMKHYThIX 00bEMax. Pacuer
TEIUIOOTAAYN Yepe3 TOHKUE MTPOCIONKH KUIKOCTH U rasa.

Temnooraaya mpu BBIHY>KJIEHHOM TEYEHUH XUIKOCTH B TpyOax; TEIUIOOTIada
Opy JaMUHApPHOM M TypOyJE€HTHOM TEUEHUHU S>KUJKOCTEH B TpyOax; pacyeTHbIC
ypaBHEHUS TTOI00MSL.

Temmoornaya mnpu BBIHYKJIECHHOM JBIDKEHUU Cpefbl. TermtooOMeH TmpH
JBUKEHUH KUJKOCTEN BIOJb MIIOCKOW MOBEPXHOCTH; TEIUIOOTIa4ya MPHU JIAMUHAPHOM
U TypOyJE€HTHOM IMOTPAaHUYHOM CJIOE€; pEeIIeHHE 3a7ad METOAOM TEOpUU IMOA0OHUs;
KpUTEpPUAJIbHBIC YPABHEHMUSI.

Jlaboparopnasi pabora. TemiooOMeH TMpU €CTECTBEHHOM KOHBEKIIUH.
TernnmooOMeH npH BBIHYXICHHOW KOHBEKLIMH. BbIMoNIHEHHE pacueTHO-TpaduyecKoi
paboThl « KOHBEKTUBHBIN TEMIIOOOMEHY.

CamocrosiTesbHas padora. [1ororoBka OTYETOB MO BHIMOJHEHHBIM padOTaM.

Pexomennyemasi iureparypa:



ocHOBHas [1];
JonojHuTeNbHas [ 1-3].

Tema 12. U3nyuenue

Jleknua. OOmye TMOHATUS W ONPEACJICHUS; TEIUIOBOW OallaHC JIyYHUCTOTO
TerioooMeHa. 3aKOoHbI TEIUIOBOTO M3JIy4eHHs. TEermiooOMEH H3JIydYeHHEM MEXTy
TeJaMu, pa3[elIeHHbIMU MPO3pauHON cpeaor; Kod(PPUIUEeHT O0OIyUYeHHOCTH;
TEIJIOOOMEH M3IIYyYEHHUEM MEXJy TeJlaMHu, IPOU3BOJIBHO PACIOJIOKEHHBIMH B
MPOCTpaHCTBE. 3amuTa OT u3iydeHus. M3mydenuwe razoB. Wsmydenwe akena
IaMeHu Tpu noxape. Pacuer 6e30macHbBIX B MOKAPHOM OTHOIIEHUU PACCTOSHUN U
HKPAHHOM 3alUThI OT TEIUIOBOTO M3Iy4eHHs. Pacder TermmooOMeHa W3IIy4eHHEM B
MOMIOMIAIOIIEH 1 u3Nydarome cpene. JIyducToil TernooOMeH MeXAay Orpa)xaeHueM
Y HAXOJSIIIENCS] BHYTPHU HETO BBICOKOTEMIIEPATyPHOM Ta30BOM CPENOM.

PannanimoHHO-KOHBEKTUBHBIM U  paJUallMOHHO-KOHAYKTHUBHBIM TEMI000MEH
npu OOJIBIION ONTHUYECKON TONIIUHE cpeabl. KpuTepuu paauaiimoHHOTO MOA00uS.
TemnooOMeH orpa)xaariuX KOHCTPYKIHUM MpH MokKape B TOMEIICHUU.

IIpakTuueckoe 3ansiTue. PacyeT 0€30MacHBIX B IMOXAPHOM OTHOIIECHUU
PacCTOSAHUM U DKPAHHOM 3aIMTHI OT TEIJIOBOIO U3y4YeHHUs. BhInonHeHne pacueTHo-
rpadguyeckoit paboThl «JIydUCTBIN TEIIO0OMEH.

CamocrosiTesibHas padora. [logroroBka ot4era 1o BhIIOJHEHHOM padoTe.

Pexomenayemasi aureparypa:

ocHoBHas [1];

JonoHuTenbHas [1-3].

Tema 13. Tennmonepenaya. UHTeHcupuKanum Tenionepesayu

Jlekums. Haznauenue, kinaccuukanus U cXemMbl TEIMIIOOOMEHHBIX anmnapaTroB.
OCHOBHBIE TOJIOKEHUST TEIJIOBOIO pacyeTa TEIUIOOOMEHHBIX alnaparoB. YpaBHEHUE
TEIUTIONEPENAYH.

IIpakTHyeckoe 3anaTue. Terwonepenaya yepes MIOCKYI0, HWIMHAPUYECKYIO,
chepuyeckyto u opeOpéHHyro creHku. IlytTm wuHTeHcudukanmuu mnpoiecca
terionepenaun. TermoBas wuzonsuus. BeiOop Marepuana TemaoBOH H3OJSALMM.
HuddepenunanbHble ypaBHEHUS TEJIOMAacCOOOMEHA.

CamocrosiTesibHass padora. PabGora ¢ BupryanmsHeiM YMK B pexume
CaMOKOHTPOJIS 10 TEME JIEKIIUH.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nonosHuTtenbHas [1-3].

Tema 14. OcHoBbI MaccooOMeHa. TemiomaccooOMeHHbIE YCTPOMCTBA.

IIpakTnueckoe 3ansaTHe. Teronepenaya. BeimonHeHwe  pacyeTHO-
rpaduueckoit padboThl «TernmooOMeHHbIH anmapar.

CamocrositesibHast  padora. (OCHOBHBIE TIOHSTHUS W OINPENEIICHUS.
Konnenrpanronnas quddysus. Tepmo- u 6aponuddysus. KonpekrurHas nuddysus.



Huddepenuunanpaple ypaBHeHHs TeruiomaccooOMeHa. [luddys3noHHble KpuTepuu
nonodbus. Kpurepuanbusle ypaBHeHus. Pacuer TemomaccooOMeHa B BO3AyXe MpuU
€ro BBIHY)KJIEHHOM M CBOOOJAHOM JIBJKEHUHU. TerioMaccooOMEH Mpu HCIapeHUuu
JIETKOBOCIJIAMEHSIOIINUXCS M TOPIOYMX >KUIKOCTeH. OlleHKa MOKapHOM OMAacCHOCTU
00pa3yroumxcs MapoBO3AYLUIHBIX CMECEH B MOMEUIEHUSX.

Haznauenue, kinaccuduxaius 1 cXeMbl TEIUIOOOMEHHBIX anmnaparoB. [IpuHuumn
pacuera TErI00OMEHHBIX anmnaparoB. KOHCTPYKTHBHBIM M MOBEPOUYHBIA TEIJIOBBIC
pacueTbl TEMI00OMEHHBIX ammapaToB. CpenHuii TemmneparypHbiii Hamop. OCHOBBI
THIPOJIMHAMUYECKOTO pacyeTa TerIoOOMEHHBIX armapaTtoB. Pacuer temmeparyp
TEIUIOHOCHUTENEH Ha BBIXOJIE U3 ammapara Ipu OLeHKe 0e30MacHbIX YCIOBHM pabOTHI.
IToaroroBka oT4eTa IO BBHIMOJHEHHOMN padoTe.

Pexomenayemasi iureparypa:

ocHOBHas [1];

JonojHuTeNbHas [ 1-3].

Tema 15. IlpumeHeHHMe TeIJIOTHI B MOKAPHOM OXpaHe M OXpaHa
okpy:kawueii cpeabl. OCHOBbI 3HeProcéepekeHuss U OCHOBHbIE HANPABJICHUS
IKOHOMHUM JHEPropecypcos. Bropuunbie JHepreTudecKkue pecypchbl

IIpakTnueckoe 3ansitue. Btopuunble sHepreruyeckue pecypcsl (BOP).
O6mue mnonoxenuss u kinaccupukauus BOP. Ponp BDP B TomnmmBo M
teronorpediaenuu. Mcrounnku BOP u ux ucnonb3oBaHue.

CamocrosiTesibHass padora. OCHOBHBIE MOTPEOUTENHM TEIUIOTHI. DJIEMEHTHI
CYUIMJIbHOM yCTaHOBKH. THNBI CYHIMJIBHBIX YCTAHOBOK. TemoBod OanaHC
CYIIWJIBHOW YCTAaHOBKM W OIPENEIICHHE €€ pa3MepoB. TEeXHUKO-DKOHOMUYECKHE
ITOKA3aTeNN CYLIUIIOK.

[Ipobnema 3auIUThl OKpYKAIOIIEH Cpeapl OT BbIOpOCA MPOAYKTOB TOPEHUS.
XapakTEepUCTUKU OCHOBHBIX 3arpsA3HSIOMINX BenlecTB. OCHOBHBIE METOJbI OYHUCTKU
MPOTyKTOB TOPEHUSI OT BPEIHBIX BHIOPOCOB.

OcHOBHbIE  HampaBl€HUs  DKOHOMHM  3HepropecypcoB.  IloBblieHue
3G (HEKTUBHOCTH  DHEPreTUYECKOTO0 U DHEPrOMCIONB3YIOUIET0  00O0pYAOBaHMUS.
CHI>XEHUE 3HEPronoTrepb, COBEPUICHCTBOBAHME Yy4Y€Ta M HOPMHUPOBAHUE pacxoja
sHepropecypcoB. Pabota ¢ BuptyansasiM Y MK B pesxrMe caMOKOHTPOJIS.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nonosiHuTenbHas [1-3].

JJISL 32049HOM (popMBbI 00yUeHH S
Tema 1. OCHOBHBbIEC IOHATHUS U ONPeEAeICHUA
Jlekumsi. Ilpeamer, 3agaum U coaepkaHue Kypca TEIIOTeXHUKUA. CBS3b C
JIPYTUMH OTPacisiMUA 3HAHUW. 3HAYEHUE TEIUIOTEXHUYECKUX 3HAHUU ISl COTPYIHUKOB
MOYKapHOM O0XpaHbl. MecTo 1 PojIb Kypca B O0IIEeH CUCTeMe TOJATOTOBKH CIEIIUAIUCTOB



JUIsL OPTaHOB U TMOApa3/ieJeHu noxapHoi oxpaHbl. CTPYKTypa U METOJUKA U3yUYCHHUS
Kypca.

CamocrositesibHass  padora. Ilpenmer TepMOAMHAMHKM H €€ METOHBI.
Tepmonunamuueckass cucteMa. OCHOBHBIE MapaMeTpbl COCTOssHUS. PaBHOBecHOe U
HEPABHOBECHOE COCTOSTHUE. YPaBHEHUS COCTOSHMS. PaBHOBECHbIE M HEPABHOBECHBIC
cocTostHUs. TepMoauHaMHYecKuii Tmporiecc. PaBHOBECHbIE W HEpPaBHOBECHBIC
npoiiecchl. OOpaTuMbie 1 HEOOPATUMBIE TTPOLIECCHI.

Pexomenayemas iureparypa

ocHoBHas [1].

Tema 2. Cmecu paGounx tei. TermtoemkocTs

CamocrosiTeabHasi pa6ora. CriocoObl 3a/1aHUS COCTaBa CMECH, COOTHOIICHUS
MEXKJly MAacCOBBIMU M OOBEMHBIMH JIOJISIMU. BbluncieHHe MapaMeTpoB COCTOSHUS
CMECH, ONPEAECICHUE KAXKYLICUCS MOJIEKYJSIPHOM MacChl M Ta30BOM ITOCTOSHHOMN
CMeCH, OTpe/IeICHUE MapIUAJIbHBIX JaBICHUN KOMIIOHEHTOB.

MaccoBas, oObeMHass W MOJsIpHAs TEIUIOEMKOCTH. TerioeMKOCTh TMpHU
MOCTOSTHHBIX 00bEME M JIaBJICHUH. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMIIepaTyphbl U
nasieHus. CpeaHss W UCTHUHHAS TEIUIOEMKOCTH. DopMynbl W TaOIMIBI IS
omnpezesieHust TersioeMkocTte. TermmoemkocTh cMmecu pabounx Ten. IloaroroBka
OTYETa MO Pe3yJbTaTaM BBIMOIHEHHOU pabOTHI.

Pexomenayemasi aureparypa

ocHoBHas [1];

JIOTIOTHUTENbHAS [ 1]

Tema 3. 3axkoHBI TEPMOAMHAMMKH U TEPMOAMHAMHUYECKHE MPOLECCHI

CamocrositesibHass padora. CyIIHOCTH IIEPBOIO 3aKOHA TEPMOAMHAMHKH.
@opMyJIMpOBKa NEPBOTO 3aKOHA TEPMOJMHAMUKH. AHAJIUTUYECKOE BBIPAKEHUE
NEepBOro 3akoHa TepMoauHaMukH. OnpeneneHue padOTbl W TEIUIOTHl Yepe3
TEPMOJIMHAMUYECKUE MapaMETPhl COCTOSIHUA. BHYTpEHHss SHEprus. OHTAJIBIUS.
Ourponus. Pv- u Ts- nnarpamMmbl. YpaBHEHHE NEPBOTO 3aKOHA TEPMOJUHAMUKH IS
MOTOKA.

CymHOCTh BTOPOrO 3aKOHA TepMOAUHAMHUKU. (OCHOBHBIE (HOPMYIUPOBKH
BTOPOI'0 3aKOHA TEPMOAMHAMUKHU. TepMOAMHAMUYECKHUE LMKJIIbI TEIJIOBBIX MAIIWH.
[Ipssmbie u oOparHbie 1HKIBL. Tepmomunamuueckuid K.ILJ[. u XomomunbHBINA
ko3 dunment. [uknst KapHo u aHanm3 ux CBOWCTB. AHAJUTHYECKOE BBIPAKEHUE
BTOPOTO 3aKOHA TEPMOJIMHAMUKU. VI3MeHeHne SHTPONMUU B HEOOpAaTUMBIX MpoIleccax.
M3MeHenue 3HTpONUU U paboTOCIIOCOOHOCTh M30JMPOBAHHON TEPMOIMHAMUYECKON
CUCTEMBI. DKCOPTHUS TEIIOTHI.

OOmue MeToabl HCCIAEAOBAHMSI MPOLECCOB M3MEHEHHUs COCTOSHUS padodymx
ten. [lomuTpomnsle mpoueccbl. OCHOBHBIE  XAPAKTEPUCTUKHU  ITOJMUTPOITHBIX
nporeccoB. M3oOpaxenue tmporieccoB B koopauHarax Pv u Ts. OcHOBHBIE
TEPMOJUHAMUYECKHE TMPOILECChl: M30XOPHBIA, W300apHbINA, H3OTEPMUUYECKUN U
anrabaTHBIN — YaCTHBIE CIIy4Yau MOJUTPOITHOTO Mpoliecca.

Tepmonunamuyeckuii aHaiu3 MpoleccoB B kommpeccopax. Kimaccudukanus



KOMIIDECCOPOB W MNpUHUOMAN WX  JAeucTBUA. VHOuWkatopHas — auarpamma.
M3orepmuueckoe, anuabaTHOE U MOJUTPONHOE  CXarhe, MojHas padora,
3aTpayrBaeMasi Ha IPUBOJI KoMiipeccopa. MHoroctyneHnuaroe cxarue. M3o0paxkenue
B Pv- m Ts- pguarpaMmax TEpMOAMHAMHYECKUX MPOLECCOB, MPOTEKAIOMMNX B
komrpeccopax. HeoOpatumoe cxarue. OtHocutenbHbld BHyTpeHHUE K.IT.JI.
KOMIIpeccopa.

Pexomennyemasi iureparypa:

OoCHOBHas [1];

JIONIOJTHUTENbHAs [3].

Tema 4. TepmoanHaMHuKa NOTOKOB

CamocrositesbHast padora. OCHOBHBIE TOJOXKEHUS. YPAaBHEHUS! UCTEUCHUS.
Pacnonaraemas padora u ckopoctbh uctedeHusi. CEeKyHIHBIM pacxol NpHU UCTEUECHHH.
CBs13b KPUTHUYECKOM CKOPOCTBIO UCTEUEHUSI C MECTHOM CKOPOCTBIO PACIIPOCTPAHEHNUS
3Byka. KpuThueckoe oOTHOUIEHHWE JaBiieHUWH. PacdyeTr CKOpocTHM WUCTE€YEHUs U
CEKYHJIHOTO MAacCOBOIO pacxoja MJIsi KPUTHYECKOTO pEeKHMa. YCIOBUS IEpeEXona
yepe3 KpUTHYECKyro ckopocTb. Comto JlaBamsa. Pacuer mnpounecca wucreyeHus
BOJISIHOTO Tapa € MOMOIIBIO is- Auarpammbl. J{efCTBUTENbHBIN MPOLIECC MCTEUECHHUS.
TepMonrHaMUYECKHME TPOLIECCHI B Ta30BbIX YCTAHOBKAX  IMOXKApOTYIIEHUS.
Hcreuenue raza u3 6aIoHa OrpaHUuYE€HHON BMECTUMOCTH.

Pexomenayemasi aureparypa:

ocHoBHa# [ 1, 2];

JonoHuTenbHas [1-3].

Tema 5. PeanbHble ra3nl 1 napbl. @a3oBbie nepexoabl

CamocrositesibHas padora. CpoicTBa peanbHbIX ra3os. [lapsl. IIponeccsr
napooOpazoBaHusi B pv- U Ts-guarpammax. ®dazoBas jAuarpaMma BEHIECTB.
TepmoauHaMuyeckre cBOWCTBA MOBepXHOCTU pazaen (a3. Ilonarue od6 ypaBHEeHUU
BykanoBuua-HoBukoBa. VYpaBHenue boromoboBa-Maiiepa. TepmoanHamuueckue
TaOJIULIBI BOJI U BOASHOTO mapa. TepMmoaumHamuyeckue auarpamMmmbl Pv-; Ts- u is-
BOJISIHOTO Tapa, JIBYOKHCH yriepoaa, (peoHoB. Pacuer TepMoauHaMUYeCKHX
MPOLIECCOB HM3MEHEHUs COCTOSHUA TMapa. JKUOKOCTM M Mapbl, HCHOJb3yEMbIE B
yCTaHOBKax  mnokaporymeHus. Kuakoctu wu  mapel, oOpamaromuecss B
TEXHOJIOTUYECKUX YCTAHOBKAX C MOBBIIIEHHOMN MOKaPHON OMACHOCTHIO.

I'omorennsie u TeTEPOrEeHHBIE TEPMOJNHAMUYECKUE CUCTEMBI.
Tepmonunamuueckoe paBHOBecHe. YcioBue ¢a3oBoro paBHOBecus. Da3oBbie
nepexonpl. YpaBHenue Kuamelipona-Knaysuyca. VYcroitunBocth (a3. @Da3oBbie
NepeXoIbl MPU OIMHAKOBBIX JaBieHusAX (a3. da3zoBblie Mepexonbl MPU UCKPUBIECHHBIX
MTOBEPXHOCTAX pa3zAeIa.

Pexomenayemas iureparypa:

ocHOBHas [1];

JonoHuTeNnbHas [ 1,2].



Tema 6. TepmoguHaAMUYECKUI AHAJIU3 TEMJIOTEXHUYECKUX YCTPOCTB

CamocTosiTe/ibHAA paodora. Hukiisr ITapOCUIIOBBIX YCTaHOBOK.
[IpyHIMOManbHAsg CXeMa MAapoCHUJIOBOM ycTaHOBKU. llukin PeHkuna wu  ero
WCMOJIb30BaHUE. BiusiHME HayadbHBIX W KOHEYHBIX MAPAMETPOB HA TEPMHYECKUU
KILJ. nmukna Penkuna. M3oOpaxenune numkna Pv-, Ts- u is- auarpammax. Ilytu
MOBBIIIIEHNS YKOHOMHUYHOCTH MApOCHIIOBBIX YCTAaHOBOK. Termao(puKarMOHHBIN UK.
[ToHATHE O HMKIAX ATOMHBIX CHJIOBBIX YCTaHOBOK.

[ukner nurareneit BHyTpenHero cropanusi (.B.C.). [lpunuun neictBus
nopiHeBbiX J[.B.C. I{ukibl ¢ 30XOpHBIM M M300apHBIM T01BOIOM Teruia. Luki co
CMENIaHHBIM TOABOAOM TeruioThl. M300pakenue nukioB B Pv- u Ts- nuarpammax.
Tepmuueckue u skceprudeckue K.ILJ[. mukino J[.B.C. CpaBHUTENbHBIM aHaAIU3
tepMoarHamuyeckux mukios J1.B.C.

[{MKJIBI yCTaHOBOK 7151 Ta30BOISIHOTO TYIIEHHUS TTOXKAapPOB.

[{ukapl  XONONWJIBHBIX  YCTAHOBOK.  XOJOAWIBHBIM  KO3(PDUIIMEHT U
XOJIOAONPOU3BOIUTENBHOCTE. LMK  1mapoBo M BO3AYWMIHOM KOMIIPECCOPHOM
XOJIONUJIbHOM ycTaHOBKU. [loHsiTHE 00 aOCOpPOUMOHHBIX W MAPOBKEKTOPHBIX
XOJIONUIIbHBIX YCTaHOBKax. Tepmorpancdopmaropsl.

Pexomenayemas iureparypa:

OoCHOBHas [1];

JoTnojiHuTeIbHas [3].

Tema 7. TensioreHepupywuue ycTpoucTBa, X0JOAUIbHAS M KPUOTCHHAS
TEeXHHUKA

CamocrosiTesibHast  padora. OOmas XapakTEepPUCTHKA  TEIMJIOCHIIOBBIX
YCTaHOBOK. TE€XHOJIOTMYECKUE MPOMBIIIICHHbIE Me4u. [IpoMbIlITIEeHHbIE KOTEIbHBIC
ycraHoBku. [lapoBble U Ta30Bbie TypOuHbI. OCHOBBI TOJNYYEHHUS HCKYCCTBEHHOTO
xonona. Kiaccudukaiuss XOJMOJUIBHBIX MAaIlIMH W YCTAHOBOK. XOJIOAWIbHBIC
arperatbl ¥ UX OCHOBHBIE XapaKTEPUCTUKHU. XOJIO0JOTPOU3BOAUTEIHLHOCTh YCTAHOBKHU.
OcCHOBBI KpUOT€HHOW TexXHUKH. Bo3mayxopasznenurtenbHble YCTAaHOBKHU. [enueBbie U
BOJIOpPOJIHbIE cUCTeMBbl. CHCTeMBl XpaHEHUS M TPAHCIOPTUPOBKU KPUOTEHHBIX
BEILIECTB.

Pexomenayemas iureparypa:

ocHoBHas [ 1, 2];

JIOTIOJTHUTENbHAs [3].

Tema 8. Xumunueckast TepMoaAMHAMUKA. TOIJINBO U OCHOBBI TOPEHUS

CamocrositesibHass padora. Terora cropanus. OCHOBHBIE IOJIOKEHHUS
Teopun ropeHuss. OCOOEHHOCTH C)KWUTaHUS TBEPAOIrO, XKUAKOIO W Ta3000pa3HbIX
TOIUIUB M pacyeT TEOPETUYECKH HEOOXOIMMOIro KOJIMYEeCTBa BO3AyXa IS HX
cxuranud. Kosdduument uz0biTka Bozayxa. CoctaB 00beM MPOIYKTOB CrOpaHMsl.
TeopeTnueckas TeMieparypa ropeHusl.



Tepmoxumus. 3axoH I'ecca. YpaBuenus Kupxroga. Xumuueckoe paBHOBECHE U
BTOPOM 3aKOH TepMOIMHAMHUKH. KOHCTaHTa paBHOBECHS W CTENEHb IUCCOLHALMH.
TennoBoii 3akoH HepHcTta. Buabl TomnumBa M ux XapakrepucTuku. Knaccuduxarus
TOIUIUB. TBepaoe, >KHUJIKOE M Tra3000pa3HOE TOIUIMBO M HUX XapaKTEPUCTHUKH.
DIeMEHTAPHBIN COCTAB TOIUIUBA.

Pexomenayemas iureparypa:

OocHOBHas [1];

JnornojHuTenpHas [1-3].

Tema 9. OcHOBHBIE IOHATHS U ONIPee/ICHUS TCOPUH TelJI000MeHa

Jlexuus. [Ipenmer u 3agaun Teopuun TemooOMeHa. 3HaUeHHE TerI000OMeHa B
IIPOMBINUIEHHBIX Ipoleccax. OCHOBHbIE MOHATHS U onpeaeneHus. Buabl nepenoca
TEIUIOTHI:  TEIUIONPOBOAHOCTh, KOHBEKUMS M  MU3NydeHue. 3akoH Dypee.
Ko puimeHT TennonpoBogHOCTH.

Pemrenne ypaBHeHUsI TEIUIONPOBOIHOCTH I OAHOCIOWHOW M MHOTOCIONHON
IJIOCKOW U [IUJIMHIPUYECKON CTEHOK.

PacueT TemneparypHOro nossi CTEHKH C YYETOM 3aBUCUMOCTU KO3(PULIMEHTa
TEIJIONPOBOTHOCTH OT TEMIIEPATYPHI.

IIpakTnueckoe 3aHsiTHe. TEIONPOBOAHOCTH OIHO- W MHOTOCIONHBIX
IUIOCKUX U IMUWIMHAPUYECKUX CTEHOK. BhIMoigHeHue pacueTHo-rpaduyeckoil paboTsl
«CranuoHapHasi TEIIONPOBOIHOCTDY.

CamocrositesibHast  paGora. [loaroroBka or4yeta 1O — pe3yJibTaTraM
BBITIOJTHEHHOM PaOOTHI.

Pexomenayemasi aureparypa:

ocHOBHas [1];

JornonHuTeNnbHas [ 1-3].

Tema 10. TenronpoBoAHOCTH

JlaGopaTropHas padora. TeronpoBOIHOCTh MPU HECTALMOHAPHOM PEKHUME.
Hecranuonapueiii  mporecc  TEIUIONMPOBOAHOCTH. MeTonbl  pelieHus — 3ajad
HECTAllMOHAPHON TEIUIONPOBOJHOCTH: METOJ PA3leieHUs NEPEMEHHBIX, METOJ
UHTerpajibHoro mnpeoOpa3zoBanus @Dypre, Meron Jlammaca. MeTog KOHEUHBIX
pasHocredd. JuddepennuanbHoe  ypaBHEHHE  TEIUIONPOBOJHOCTH.  YCIIOBHE
onHo3HauHOCTU. KoaddurmeHt TemmneparypornpoBOgHOCTH.

CamocTosiTesibHasi padora.

Oxnaxnenue (HarpeBaHUe) HEOTPAHMUYEHHOM IUIACTUHBI, HWIMHApPA U 1Iapa
IIpU TPAHUYHBIX YCIOBUSIX MEPBOrO, BTOPOrO, TpeThero pojaa. HecrarmonapHslii
MpOIECC TEIJIOMPOBOAHOCTA B TelaX KOHEYHBIX pa3MepoB. PerymnsipHbie
PEKUMBI.

Pexomennyemas iureparypa:
ocHOBHas [1];
JonojiHuTenbpHas [1-3].



Tema 11. KouBekTuBHBIN Tenj1000MeH. OCHOBBI TEOPUH TENJIO00MeEHA.

CamocrositesibHas padora. OCHOBHBIE MOHATHS U ONPENCICHUs. YpaBHEHUE
Hrrotona-Puxmana. Koapduument temnoornaun. HduddepeHuunanbHbie ypaBHEHUS
TeriooOMeHa: ypaBHeHHUE JBIKeHUs Bsskod kuakoctu (HaBee-CtTokca), ypaBHEHUE
TEIUIONPOBOAHOCTH JJISl TIOTOKA JBMXKYIICHCS JKUAKOCTH, YPABHEHUE TEIUIOOT/AAud Ha
rpanuiie moroka U cTeHku (buo-dypne), ypaBHEHHE HEpPa3pHIBHOCTH. YCIOBHE
OHO3HAYHOCTU K auddepeHIranbHbIM YpaBHEHUSAM KOHBEKTUBHOIO TeIIOOOMEHa.
OCHOBHbBIEC TIOJIOKEHUSI TEOPUM MOrPaHUYHOrO ciosi. MccnenoBaHue TEIUIOOTAAYH
METO/IaMH IOIPAaHUYHOTO CJIOS.

OcHoBbl Teopuu moa00usA. OCHOBHBIE OIpENeNIeHUs. YCIOBUS MOAO0OUS
busnueckux sBiennid. [IpeoOpazoBanus nogobus. Yucna mogodus. Kpurepuaibabie
ypaBHEeHMs.  DU3MYECKUH  CMBICI  OCHOBHBIX  4Hucen mogoOus. MeTroabl
MonenupoBanus. [IoHATHA 0 MaTeMaTHYECKOM MOAEIUPOBAHUY.

TerooTnaya npu CBOOOJHOM JIBDKEHMHM KUAKOCTH. TeriooThada B
HEOTpAaHWYEHHOM O00BbEME: JamMuHapHas U TypOyJeHTHas KOHBEKIHUS Yy
BEPTUKAIBHBIX IIOBEpXHOCTEH. Temioornaya Ha TOPU3OHTAIBHOM  IUIOCKOM
MOBEPXHOCTH B HEOTPAaHUYEHHOM MPOCTPAHCTBE. TeIooTAadya TOPU30HTAIBHO
pacmoyioKEHHOro0  IIWJIMHIpa B  HeorpaHuyeHHOM oO0béMe. KpurepuanbHbie
ypaBHeHus. TermioooMeH mpu cBOOOHOM KOHBEKIIMHU B 3aMKHYThIX 00béMax. Pacuer
TEIUIOOTAAYU YepEe3 TOHKUE MPOCIONKH KUIKOCTU U raza.

Temmootaaya mMpu BBIHY>KJIEHHOM TEUEHUHU XUIKOCTH B TpyOax; TEIUIOOTIada
Ipy JaMUHApPHOM M TypOyJE€HTHOM TEUEHUU S>KUJKOCTEH B TpybOax; pacyeTHHIC
ypaBHEHUS OJ00USI.

Teroornaya mnpu  BBIHYKICHHOM JIBIXKEHHHM Cpefpl. TerooOMeH mpu
JIBUKEHUH KUIKOCTEH BAOJb MJIOCKOW MOBEPXHOCTH; TEIJIOOTAAYA MIPU JaAMUHAPHOM
U TypOyJI€HTHOM MOTPAaHUYHOM CJIO€; pELIEHUE 3aJad METOIOM TEOPHUH IMOI00US;
KpUTEpHUalbHbIE YPABHEHUSI.

Pexomennyemas iureparypa:

ocHOBHas [1];

JonojiHuTenbpHas [1-3].

Tema 12. U3nyuenue

CamocrosiTesibHasi padora. OOmue TOHATHS U ONPEACIICHUS; TEIJIOBOU
OalaHC JIy9HCTOTO TEeII0OOMEeHa. 3aKOHBI TEIUIOBOTO H3IIy4YeHHs. TertooOMeH
U3ITy9CHHEM MEXKIy TeIaMH, Pa3le/ICHHBIMU TPO3pPauyHON cpenoi; KodPPUIUEHT
OOJy4EeHHOCTH; TEIJIOOOMEH  W3IyYeHHEM MEXKAy  TelaMH, MPOU3BOJIBHO
pPacCMoONIOKEHHBIMU B TMPOCTPAHCTBE. 3alllUTa OT U3IydeHUs. H3iaydeHue rasos.
M3nyuenue (akena mameHu nOpu mnoxkape. Pacder Oe30mMacHbIX B MOXapHOM
OTHOLIEHUU PACCTOSTHUM M JKPAHHOW 3allAThl OT TEIUIOBOTO MU3JIydeHHus. Pacuer
TeriooOMeHa H3JIydYeHHEM B TMOMIONIAalomed W u3iaydawnied cpene. JlyducTslid
TEIUIOOOMEH  MEXJIy  OTrPaXJIECHHEM W  HaXOJAIIEWCs  BHYTPU  HETO
BBICOKOTEMIIEPATYPHOU Ta30BOM CPEIOM.



PannaninoHHO-KOHBEKTUBHBIM U  paJuallMOHHO-KOHAYKTUBHBIM TEMI000MEH
npu OOJIBIION ONTHUYECKON TONIIHUHE cpeabl. KpuTepuu paauaiimoHHOTO MOA00uS.
TemnooO0MeH orpa)arimuX KOHCTPYKIHUM NpH MoxKape B TOMEIICHUU.

Pexomennyemas iureparypa:
ocHOBHas [1];
JonojiHuTenbpHas [ 1-3].

Tema 13. Tensionepenaua. Uurencupukanuu Tenjionepenaqau

Jlaboparopnas padora. Teronepenaya yepe3 MIOCKYI0, TUIUHIPUYECKYIO,
chepuueckyto u opeOpéHHyro creHku. [lyrm uWHTeHCHMHKAIMA IIporecca
Terionepenadn. TeruioBas wu3oisnus. BpiOop wmarepuana TEMIOBOW HW3OJISIIHH.
Huddepenumanbable ypaBHEHUS TEIIIOMAacCOOOMEHA.

CamocrositesibHass  padora. HasnaueHue, knaccuukamuss U CXEMbI
TEIUI0O0OMEHHBIX  anmaparoB. (OCHOBHBIE  MOJIOKEHUS ~ TEIJIOBOTO  pacyeTa
TEIJI0O0OMEHHBIX alMaparoB. YpaBHEHUE TEIJIONEpe1adyn.

Pexomennyemas iureparypa:

ocHOBHas [1];

JonojiHuTenbpHas [1-3].

Tema 14. OcHoBbl MaccooOMeHa. TermmomaccooOMeHHBbIE YCTPOIiCTBA.

CamocrositesibHast  padora. OCHOBHBIE TIOHSATUS W OINPEICICHUS.
Konnenrpanuonnas nuddysus. Tepmo- u 6apoauddysus. KonsekrusHas auddysus.
Huddepennmanbabie  ypaBHeHUs TeruiomaccooomeHna. [[uddysnonnsie kpurepun
nonobus. Kpurepuansueie ypaBHeHusi. Pacuer TemiomaccooOMeHa B BO3AyXe MHpH
€ro BBIHYXJEHHOM M CBOOOJHOM JBIKEHHH. TermioMaccooOMeH Mpu HCHapeHUU
JIETKOBOCIUIAMEHSIOIIMXCS M TOPIOYUX KUAKOCTEH. OLEHKa MOXKapHOMW OMAacCHOCTHU
00pa3yroIMXcs MapOBO3AYLIHBIX CMECEH B TOMEIICHUSX.

Hasnauenue, kiaccudukaius 1 CXeMbl TEITIOOOMEHHBIX anmnaparoB. [IpuHiumn
pacyeTa TEII000OMEHHBIX amnmnaparoB. KOHCTPYKTHBHBIM M TOBEPOYHBIN TEIJIOBBIC
pacueTbl TerI00OMEeHHBIX ammapaToB. CpenHuil TemmneparypHbiii Hamop. OCHOBBI
TUIPOJIMHAMHUYECKOTO pacyeTa TerIo0OOMEHHBIX ammapaToB. Pacuer Ttemmeparyp
TEIJIOHOCUTENIEH Ha BBIXOJIE U3 ammapara IpH OLIEHKe Oe30MacHBIX YCIOBUM pabOTHI.
[ToaroroBka oTyeTa Mo BBIMOJIHEHHON padoTe.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nonosHuTtenbHas [1-3].

Tema 15. IlpumeHeHHMe TeIJIOTHI B MOXKAPHOM OXpaHe M OXpaHa
oKkpy:kawieii cpeabl. OCHOBbI 3HeProcéepeKeHuss U OCHOBHbIC HANPaABJICHUS
IKOHOMHUM JHEPropecypcos. Bropuunbie JHepreTudeckue pecypchbl



IIpakTnyeckoe 3ansitue. BTopuunble sHeprermueckue pecypcsl (BOP).
O6mme mnonoxkenuss u knaccuukauuss BDOP. Ponp BOP B TomnmuBo wm
terionorpediaenuu. Mcrounrku BOP u ux ucnonb3zoBaHue.

CamocrositesibHass padora. OCHOBHBIE MOTPEOUTENHM TEIJIOTHI. DJIEMEHTHI
CYIUMJIBHOM yCTaHOBKHM. TuUIbl CYHIWJIBHBIX YCTaHOBOK. TemioBoil OanaHc
CYLUMJIBHOM YCTAHOBKM W OIPEACIICHHE €€ pPa3MepoB. TEeXHUKO-3KOHOMHUYECKHUE
IIOKA3aTeIN CYLIMIOK.

[Tpobnema 3amMTHl OKpY’KarolleHd Cpelbl OT BBIOpOCa MPOAYKTOB TOPEHUSI.
XapaKkTepUCTUKNA OCHOBHBIX 3arpsi3HAIOIMX BewmecTB. OCHOBHBIE METOABI OYMCTKU
IPOAYKTOB TOPEHUS OT BPEIHBIX BHIOPOCOB.

OCHOBHBIE  HANpaBJIEHUS  SKOHOMHUHU  3dHepropecypcoB.  IloBblieHne
3(p(GEeKTUBHOCTH  HHEPreTUYECKOTO U DHEPrOMCIONB3YIOIIEro  000pyIOBaHUS.
CHMKEHUE 3HEeprornoTepb, COBEPIICHCTBOBAHME y4de€Ta W HOPMHUPOBAHHME pacxoia
sHepropecypcoB. Pabora ¢ BuptyanbusiM Y MK B pexxrMe caMOKOHTPOJIS.

Pexomennyemas ureparypa:

ocHOBHas [1];

nononHuTenbHas [ 1-3].

5. MeToauueckue PEKOMECHAAIIUHA 110 OPraHvu3anv U3y4CHUSA TUCIHHUILINHDBI

[Ipn peanuzanuu NOPOrpaMMbl JUCHMUILIMHBI HCIOJNB3YIOTCS JIEKIIMOHHBIE,
MPaKTUYECKHE 3aHATHUS, JTaOOpaToOpHbIE PAOOTHI.

OOmuMH EeTSAMU 3aHATHH SBISIOTCS:

— o0o01eHne, cucTemMaru3aius, yrIyOlIeHHe, 3aKpeIUICHHE TeOPETHUSCKUX
3HAHHUH 110 KOHKPETHBIM TEMaM JTUCITUTITNHBL,

- dbopMHUpOBaHUE YMEHUN NPUMEHSTH TIONYYCHHBIC 3HAHUS HA TPAKTHKE,
peanu3anus eIUHCTBA WHTEIUICKTYaIbHOW U MMPAKTUYECKOMN NeITeTbHOCTH;

- BBIPa0OTKa TIPH PEIICHUN MOCTABICHHBIX 33/1ad MPOGECCUOHATBLHO 3HAYNMBIX
Ka4eCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUIIAATUBBI.

[ensiMu NeKUMU SABISIOTCS:

- JaThb ~ CUCTEMAaTU3UPOBAaHHBIE  HAay4yHble 3HAHUS 10  JUCHUIUIMHE,
aKIICHTUPOBAB BHUMAaHKE Ha HAH0OJIee CI0KHBIX BOIIPOCAX;

- CTUMYJIMPOBATh aKTUBHYIO MO3HABATEIBHYIO JACATEIHHOCTh O0YUYAIOIINXCS,
CIoCcoOCTBOBATh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIIUICHUS.

B xome mpakTHYECKOro 3aHATHS OOECIEUMBACTCS IMPOIECC AKTHUBHOTO
B3aMMOJICHCTBHS O0yYarOIIMXCS ¢ MpernogaBaresieM; MPUOOPETAIOTCS MPAKTUICCKUC
HaBBIKM U yMeHUs. llenb mpakTHUuecKoro 3aHsTHs: YIITyOUTb U 3aKpENUTh 3HAHUS,
MOJIyYeHHbIE HA JIEKIUH, (OPMHUpPOBAHHWE HABBIKOB HCIOJIB30BAHMUSI 3HAHUM IS
pElICHHs] TPAKTUYECKUX 3aJ1ad; BBIMOJIHEHHE TECTOBBIX 3aJlaHUi 10 TPOBEPKE
MOJIyYECHHBIX 3HAHUW U YMEHUU.

[enpto 1abOpaTOpHOTO 3aHSATHS SIBISIETCS YCBOGHHE TEOPETHUECKUX OCHOB
JVICIIATUTMHEI U TIOTyYeHHE TIPAKTUICCKIX HABBIKOB MCCIIECOBAHUS ITyTEM ITOCTAHOBKH,
MIPOBEICHUS, OOpAaOOTKM W TIPEICTABICHUS PE3yIBTATOB JKCIIEPUMEHTAa Ha OCHOBE



NPAaKTHYECKOTO HCMOJB30BAHUS PA3IMYHBIX METOJOB (HAOMIONECHHUS, H3MEpPEHHUs,
CpaBHEHHSI W Jp.), MPHUOOPETEHUs] HABBIKOB OIbITa TBOPYECKOM ESATEIBHOCTH. B
3aKJIIOYUTENIBHOM  yacTh  1a0OparopHOro  3aHATHS — oOydaromuecs  O0(QOpMIISIIOT
pEe3yabTaThl SKCTIIEPUMEHTOB B (hOpME OTHUETA.

CamocrosTenbHass paboTra oOydaroUIMXcs HalpaBieHa Ha yrIyOlleHue u
3aKpeIUICHHE 3HAHWMA, MOJNyYEHHBIX HA JICKIHMSIX W APYTUX 3aHATHUSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSATENBHOTO aKTHMBHOTO MPUOOPETEHUS HOBBIX, JOMOJTHUTEIBHBIX
3HAHUH, TOATOTOBKY K MPEACTOSIINM 3aHSATUSIM.

6. OneHoyHblie MaTrepuaJjbl 10 JUCHUILIIMHE

Tekymuii KOHTPOJIb YCIIEBAEMOCTH O00ECIIEUMBACT OLICHUBAHUE XOJa OCBOCHHUS
JUCLUIUIMHBI, TPOBOAUTCS B COOTBETCTBHM C COACPKAHUEM JUCUUIUIMHBI [0 BUIAM
3aHATHI B (OpME TECTHUPOBAaHHUA, 3ALIUThl OTYETOB MO JIAOOPATOPHBIM padoTam,
peleHus 3a1au.

[IpomexxyTouHas arTecTanus OOECIEUMBAET OLEHUBAHUE NMPOMEXYTOUHBIX H
OKOHYATENbHbIX PE3ylIbTaTOB OOYy4YEeHHs M0 JUCUUIUIMHE, MPOBOAUTCA B (Qopme
3a4yeTa C OLEHKOM, KypCcOoBOMl pabOThI.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpOJIst

TunoBble 3a1aHUA 1JIsl TECTUPOBAHUSA:
1. UeM 0TIMYaroTCs U3Iy4eHUE OT TEJl ¢ Pa3HOM TEMIEPATypPOu:
- JIJIMHOM BOJIHBI;
- CKOPOCTBIO paclpOCTPAHEHUS;
- HAMpaBIICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIIINI MOITHOCTh U3JIYUYECHUS C TEMIIEPATypOil:
- Kupxroda;
- [Imanka;
- Creana-bonbiiMana;
3. Ecim Teno aOCoOMOTHO YepHOE, TO YEeMYy paBHA €ro u3JIydyaTelbHas
CIIOCOOHOCT:
- O,
- 1,
-0,5.
4. Kakoe u3 Tel Ha3bIBaeTCS a0COIIOTHO OCIIBIM:
- TEJIO C OMIOUIATEIbHON CIOCOOHOCTRI0, paBHOM 0;
- TEJIO C OTpaXKaTeIbHON CIIOCOOHOCTHIO, paBHOI 0;
- T€JI0 ¢ KO3 (ULUEHTOM MPOMYCKaHUs, paBHBIM 1;
5. Kakoii 3ak0H ycTaHABIMBAET CBS3b MOTOKA U3JTYUYCHHS C HAITPABICHUEM:
- [Imanka;
- Jlambepra;



- Buna;

dopma otuyera o JadoparopHou padore:
OtueTt o nmaboparopHoit padbote Ne

HasBanue paboTsbl:
[enb paboOTHI:
Teoperrueckast 4acThb:
DKclepuMEeHTalIbHAS YacCTh:
OO6paboTKa pe3ynbTaToB:
BBIBO/IBI O COOTBETCTBUHU yCTAHOBJIEHHBIM HOpPMaM U TIPaBUJIaM OLICHKH:

Tunosble 3axa4u:

1. T'a30oBast cmech umeeT crneayronmii MaccoBblii coctaB: CO, 12%; O, 8% u N,
80%. Onpenenuts yaeabHYIO TEINIOEMKOCTh CMECH IIPHU MTOCTOSHHOM JAaBJICHHH.

2. T'a3 npu nasnenuu 1,4 MIla v temneparype 55°C umeer oobeM 4 1. Uemy
paBeH 00bEeM ITOM MACChl ra3a Mpyu HOPMAJbHBIX YCIOBHIX?

3. Kak m Ha ckoiapko wusMeHsiercss Ttemmneparypa 0,5 ke kucinopona,
COBEpIIAIOIIETO NpH aauadbatHoMm paciupenun padory L=1,5 x/oc? Onpenenutb
M3MEHEHUE BHYTPEHHEN SHEPIUU KUCIIOPO/ia MTPU JaHHBIX YCIOBUSX.

4. OmnpenenuTb CKOPOCTh UCTEUCHHS BO3yXa U3 BO3AYXOBOJA C M30BITOYHBIM
nasneHneM 2,3 k/la B IOMEINIEHHE C HOPMAJIbHBIMH YCIIOBUSMM.

6.1.2. IIpoMesKyTOUHOM aTTECTALMH

I[IpumepHas TeMaTHKa KypCOBBIX padoT

1. TemnepaTypHbIi peXUM MOKapa B TOMEIICHUN

2. I'a30BbIE CMECH U TEPMOJIMHAMUYECKHUE MIPOLIECCHI B YCIOBUAX MOXKapa
3. 'a3000MeH npu BHYTPEHHEM TIOXkKape B TOMEIIEHUHU

IIpumepHbIi NepeYyeHb BONPOCOB, BBIHOCUMBIX HA 324€T ¢ OLEHKOM

[IpenmeT TepMOAMHAMUKH.
OcHOBHBIE MApaMETPhI COCTOSIHUS. 3aKOHBI UI€aTbHBIX Ta30B.
Pabota, coBepiiaemas T€JI0M IPU U3MEHEHUHU 00beMa.
BHyTpeHHsIs1 3HEprus, KOJMUYECTBO TEIUIOTHI. [IepBbIii 3aKOH TEPMOJIMHAMUKH.
CrnocoObl 3a1aHUs Ta30BOM CMECH.
COOTHOIIIEHUSI MEXKJIy MAacCOBBIMH U OObEMHBIMHU JoJIAMHU. OrmpeneneHue
KaXYIIEHCA MOJIIPHOM MacChl CMECH M NTAPLHUAIBHBIX JaBJICHUI KOMIIOHEHTOB.
7. TemmoeMKOCTH cMecH pabOUYuX Tel.
8. TemnoeMKOCTh Teja, yaelbHas, OObeMHas M MOJISApHAs TEIJIOEMKOCTH.
CoOOTHOIIEHUSI MEKTy HUMHU.
9. TermoeMKOCTH TIPH MOCTOSSHHOM 00bEeMe U JIaBJICHUU. YpaBHeHHE Maiiepa.
10. TermmoeMKoCTH WAECATBHOTO Ta3a. 3aBUCUMOCTh TEIIOEMKOCTH OT TEMITEPATYPBI.
11. ITopsinok ucciaenoBaHusi TEPMOJIUHAMUYECKUX MPOLIECCOB.
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12. UccnenoBanne N30XOPHOTO MPOLIECCA.

13. UccnenoBanue n300apHOro mpoiiecca.

14. UccnenoBanrne N30TEPMHUYECKOTO MPOLIECCA.

15. UccnenoBanue aguabaTHOTO Ipoiiecca.

16. UccnenoBanue monuTponHoro npoiecca. OCHOBHbIE TEPMOJIMHAMHUYECKHUE
IIPOLIECCH — YACTHBIE CIyYau MOJUTPOIHOTO MPOLECCa.

17. Knaccudukaiusi KOMIpPeCCOpOB U MPUHIIUI UX JEHCTBUS.

18. Ananu3  paboThl  OJHOCTYIIEHYATOro  Komripeccopa. MunukaropHas
nuarpamMMma. M3zorepmudeckoe, anmabaTtHOE U TMOJMTPOIHOE CKaTue, MojiHas pabora,
3aTpaynBaeMasi Ha MpUBo komrpeccopa. HemoctaTtku oqHOCTYIIEHUATOro KOMIIPECCOpA.

19. MHorocTyneHuaThlit KOMITPECCOP. Nuaukaropuas auarpaMmma.
[IpenmMyiecTBa MHOTOCTYIIEHUATHIX KOMITPECCOPOB.

20. Ucteuenue razos. CtaunoHapHoe ucreueHue. Mcnonb3oBaHuE B TEXHUKE.

21. YpaBHeHuE Hepa3pbIBHOCTHU. [IepBbIii 3aKOH TEPMOAMHAMUKHU IS MOTOKA.
VYpaBHenue bepHyium.

22. CBoiicTBa JO3BYKOBBIX U CBEPX3BYKOBBIX MOTOKOB. Coria u nudgdy3opsi.
Cormo JlaBans.

23. UcreueHne W3 CyKuBarowierocs comua. Pacder temmeparypbl, CKOPOCTH
MCTEUYEHUS U Pacxoa.

24. Kputnueckoe ucredeHue. Pacuer Temieparypbl, CKOPOCTH HCTEUYECHUS U
pacxopa.

25. llpoccenupoBanue ra3oB W 1apoB. OCOOGHHOCTH JPOCCEITUPOBAHUS
HUJealbHOTO H peanbHOro Tra3oB. Ilonarme 00 »sddekre Jxoymsa-TomcoHna.
[IpakTrueckoe UCIoIb30BaHUE Mpollecca APOCCETUPOBAHUS.

26. KpyroBoii mnponecc. Ilpsmbie u oOparHble OuKIbl. BTopoill 3akoH
TEPMOJIMHAMUKH.

27. Hukin Kapno u ero crorcra. K.I1.J1. [{ukna Kapno.

28. [lonsaTue o nBUTATENAX BHYTPEHHETO cropanus. MHankaTopHas quarpamma
YyeThIpexTakTHOro  kapOroparopnoro JI.B.C. Metog  TepMOIMHAMHYECKOTO
PacCMOTPEHUS IIUKIIOB.

29. Luki aBUraresiss BHyTPEHHETO CTOPaHUs C H30XOPHBIM MOABOAOM TETUIOTHI.

30. Luxu gBuraresst BHyTPEHHETO CrOpaHusi ¢ W300apHBIM MOIBOJIOM TETLIOTHI.

31. lukn pBurarens BHYTPEHHErO CrOpPaHHUsT CO CMEUIAHHBIM IOABOJOM
Ter1oThl. CpaBHEHHE IIUKIIOB JBUTaTEIEH BHYTPEHHETO CTOPaHUsI.

32. Jlnarpamma coctosiHusl. TpoitHas TOUKa U KPUTHYECKAsl TOUKA. YPaBHEHHE
Knanenpona-Knaysuyca.

33. P-v nnarpamMma i1 BOASHOTO Iapa. BiiaykHbIN, CyXOM M IEPETpeThIn map.
Crenens CyxoCTH mnapa.

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

35. T-s nuarpamma Jijis BOASHOTO Hapa.

36. Hukn Kapno ayist BoasiHoro mapa. [{ukn Penkuna.

37. Temnodukanuonupii 1uKi. [loHATHE O LMKIAX AaTOMHBIX CHJIOBBIX
YCTaHOBOK.



38. OCHOBHBIE TIOHATHS M ONPEACICHHS TEOpHHM TerioooMeHa. Buabl
IIEPEHOCA TEIUIOTHI: TEMIONPOBOAHOCT, KOHBEKLMS U U3IIyYEHHE.

39. TemonmpoBonHOoCTh. [lOHATHE O TeMmeparypHOM IIOJE, TPaAUEHTE
temriepatypbl. 3akoH ®Dypbe. 3aBUCUMOCTh KO3(PPUIMEHTA TEIIONPOBOAHOCTH OT
TEMIIEPATYPBI.

40. IuddepenimanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH. [ paHUYHBIE YCIOBHUS.

41. Pemenue ypaBHEHHsI TEIUIONPOBOAHOCTH JJIs1 OMHOCIONHON TJIOCKOM CTEHKH.

42. PemieHue ypaBHEHUS TEIJIONPOBOAHOCTH I MHOTOCIOMHOM TIJIOCKOM
CTEHKH.

43. PelieHne ypaBHEHUS TEILIONPOBOJHOCTH JIJISl HUJIMHIPUYECKON CTEHKHU.

44. Vicnonb30BaHWE METONA IMOCJIENOBATENbHBIX NMPUONMKEHUN ISl PeIieHus
3a7a4 CTAlMOHAPHOW TEMJIONPOBOIHOCTH.

45. KoHBekTUBHBIN TeriooOMeH. (OCHOBHBIC TIOHSATHS W OMNPEACIICHUS.
VYpaBuenue Hetorona-Puxmana. Koadduuuent remnoorgayuu.

46. Cuctema  auddepeHIManbHbIX  YpaBHEHUN i1 KOHBEKTHUBHOIO
TerI000MeHa. YCI0BUe OAHO3HAYHOCTH.

47. Ilonsitue o Teopun nopodus. Yucna nogodus. KpurepuanabHbie ypaBHEHUS.
dusnyecKkuii CMBICI OCHOBHBIX YMCEN MOA00HS.

48. KOHBEeKTUBHBIA TEIMJIOOOMEH MpH CBOOOMHOM KOHBEKIIMM B OOJBIIOM
o0beMe.

49. KOHBEKTUBHBIH TETJIOOOMEH MPU CBOOOTHON KOHBEKIIMU B MPOCIONKAX.

50. KoHBEeKTHBHBIN TEIJIO00OMEH TIPH BHIHYKJICHHOM TEUCHUU KHUIKOCTEH.

51. TeruiooOMeH npy KUMEHUH. DKCIIEPUMEHTaIbHbIEC TaHHbIe. [1y3pIprKOBOE U
MJICHOYHOE KHuMeHue. Bompock mokapHoil 0€301MacHOCTH YCTPOMCTB | allaparoB, B
KOTOPBIX PEAM3YIOTCS MTPOLECCHI KUTIEHUS KUIKOCTEM.

52. TemooOMeH mnpu KoHJeHcanuu mapa. [lneHoyHass M KamenbHas KOHJICH-
canusl.

53. Jlyuucteiii TerumooOMmeH. OCHOBHBIE TOHSTHS W oOlpeaeneHus. bamanc
JYYUCTOrO TETI00OMEHA.

54. 3aKOHBI TEIJIOBOTO U3ITyYEHUS.

55. JlyuucTsiil TemI000MeH MEXy TeJlaMU, POU3BOJIbHO OPUEHTHPOBAHHBIMU
B ITpocTpaHcTBe. Pacuer 6e30macHbIX B MOKAPHOM OTHOLIEHUHU PACCTOSTHUM.

56. Ucnonbp3oBaHue SKpaHOB Jisg 0OecTieueHrs 0€30MacHbBIX PACCTOSHUM.

57. Ha3nauenue, kiaccuduKaius U CXeMbl TETNIOOOMEHHBIX arlaparos.

58. OCHOBHBIE TIOJIOKEHUS TEIJIOBOTO pacyeTa TEIIOOOMEHHBIX amnmnaparos.
Cpenunuii TemMneparypHsblil Hamop.

59. Tennmonepenayda yepes IIOCKY0 OJHOCIOWHYIO CTCHKY.

60. Tenmonepenaya yepes3 MIOCKYH MHOTOCIONMHYIO CTEHKY.

61. Terutonepenaya yepe3 HWIMHIPUYECKYIO CTEHKY. Kputnuecknid nuamerp
TEIUIOBOM U30JIALUY.

62. I3MeHeHne TeMmneparypbl NPHU HECTAIMOHAPHOM pexuMme. PerynspHbii
TETIJIOBOU PEXKHUM.

63. YpaBHEHHE HECTALMOHAPHOW TEIUIOMPOBOIHOCTH M METOJbI €TI0 PEIICHHUS.
O0600111eHHBIC TIEPEMEHHBIE.



64. JIByXCTOPOHHHUH ITPOTPEB CTEHKU IPU I'PAHUYHBIX YCIOBUAX 3-TO poAa.

65. HecrannoHapHass TEIUIONPOBOAHOCTh ITOJIYOTPAHWYEHHOIO Tela IpHU
CTAllMOHAPHBIX TPAHUYHBIX YCIOBHSX.

66. OcoOEHHOCTH pelIeHHs] 3a7ad HEeCTAllMOHAPHOW TEIJIONPOBOIHOCTU B
noxkapHoMm nene. M3MmeHeHwe (GU3MUECKUX NapaMmMeTpoB TeNl MPU HArpeBaHUHU B
YCIOBUSIX MOXKapa. BiusHUe BIaXXHOCTU CTPOUTEIBHBIX MaTepuayioB. CTaHIapTHBIN
TEMIIEpaTyPHBIA PEXKUM U IPEJEN OTHECTOUKOCTH.

6.2. Illkana oueHUWBAHUA Pe3yJIbTATOB IMPOMEKYTOYHOH aTTeCTAMM W
KPUTEPHUHU BHICTABJICHHUS OLICHOK

Cucrema OLICHUBAaHUI BKJIIOYACT.

dopma [Toka3zarenn Kpurepuu BeICTaBICHUA
IIIxana oneHUBaHMs

KOHTPOJIS OLICHUBAaHUs OLIEHOK
KypcoBas coJiepKaHue, paboTa BBINOJIHEHA CaMOCTOSITENBHO, OTJIMYHO
pabota oopmienue, UMeeT Hay4YHO-IPAKTUYECKUI

MOJIHOTA U | XapakTep,  COHAEPKUT  DIEMEHTHI

3amurTa paboThl | HOBU3HBI;  O(OpMIIEHHE  OTBEYAeT

YCTaHOBJIEHHBIM TpeOOBaHUSM;

MOKAa3aHO 3HAHUE TEOPETHYECKOTO
Mmarepuajia [0  paccMarphBacMOi

TeMme, yMEHUE aHAU3UPOBATD,
apryMeHTUpOBaTh CBOIO TOYKY
3peHusi, JAenarb  o0oOmIeHHe U
BBIBOJBI,  Marephayl  M3JIaraercs
TPaMOTHO, JIOTUYHO,

MOCJICA0BATCIBbHO,; BO BPEMA 3alllUThI
IMMOKa3aHO YMCHHC KpPAaTKO, HOCTYIIHO
npeaACTaBUTH PE3YIBTAThL
HCClIca0BaHuA, aIACKBATHO OTBCTHUTDH
Ha ITOCTAaBJICHHBIC BOITPOCHI.

paboTa BBINIOJHEHA CaMOCTOSTENBHO, XO0pOo1LIOo
UMeEET HAy4YHO-TIPAKTUYECKAN
XapaKkTep,  COACPKUT  DJIEMEHTBI

HOBHM3HBI, HWMEIOTCS HEIOYEThl B
opopMieHHH  KypcoBOHl  paboThI;
MOKAa3aHO 3HAaHHE TEOPETHYECKOTO
marepuaja [0  paccMaTpuBaeMoin
TEME, YMEHHUE aHaJM3UPOBATh,
apryMeHTHPOBaTh CBOIO TOYKY
3peHus, Jenarb  0000meHue U
BBIBO/IBI; ~ MaTepuall He  Bcerna
u3JaraeTcs JIOTHYHO,
MOCJIeIOBATENIbHO; BO BpPEMsl 3alllUThHI
MOKa3aHO YMEHHE KpPaTKo, JOCTYITHO
NpEeACTaBUTh pe3yNbTaThl
WCCIICIOBAHUS, OJHAKO 3aTPYIHEHBI
OTBETHI HAa MOCTABJICHHBIE BOMPOCHI




paboTa BBINOJIHEHA CAaMOCTOSITENBHO,
HE COIEPKUT OJIIEMEHThl HOBU3HBI;
UMEIOTCS HEJO0YEThl B O(OPMICHUU
KypcoBOil paOOThI; HE B MOJHOW Mepe
BJIaJICHUE TEOPETUYECKUM
MarepuajoM II0 paccMaTrpUBacMOMN
TEME, aHaju3 M apryMEeHTHPOBAHUE
TOYKH 3peHUsi, 00001IeHHEe U BBIBOJbI
BBI3BIBAIOT 3aTPYAHEHUS; MaTepHuall He
BCerga u3Jaraercs JIOTUYHO,
MIOCJIEZIOBATENIbHO; BO BpPEMS 3alUThI
HUMEIOTCS 3aTpyHEHUS B
IpEACTaBIECHNN pe3ynbTaToB
UCCIIEIOBAaHUA M OTBETax  Ha
IIOCTABJIEHHBIE BOIPOCHI.

YAOBJIETBOPUTEIIHHO

pabota BBINOJTHEHA He
CaMOCTOSITEJIbHO, HE HMEET Hay4dHO-
NpaKTUYECKUN Xapaxrep, HE

CONEP)KUT  DJEMEHTHl  HOBH3HBI;
opopmieHne  HE  COOTBETCTBYET
YCTaHOBJICHHBIM TpeOOBaHUSM;
OTCYTCTBYET MOHMMaHHE M BIIAJICHUE
MarepuajoM TII0 paccMaTpHBaeMOi
TEMe.

HEYAOBJICTBOPUTCIIbH
(0)

3a4eT ¢
OLIEHKOU

IMPaBHUJIBHOCTDb
U IIOJIHOTa
OTBE€TAa

JlaH TpaBWIbHBIM, TOJIHBIM OTBET Ha
IIOCTaBJICHHBIM  BOIIPOC, IIOKa3aHa
COBOKYMHOCTh OCO3HAHHBIX 3HAHUM
o JUCIUIIIINHE, JI0Ka3aTeJIbHO
PACKpBITBI  OCHOBHBIE  ITOJIOKECHUS
BOMPOCOB; MOTYT OBITh JOIMYIICHbI
HEJIOYETHI, WCIIPaBJICHHBIE
CaMOCTOSITEJILHO B IIPOIECCE OTBETA.

OTJIINYHO

JJaH  TpPaBWIbHBIA,  HEIOCTATOYHO
MOJHBIA OTBET Ha IOCTaBJICHHBIN
BOIIPOC, MOKA3aHO YMEHUE BBIJICIUTH
CYLIECTBEHHBIE M HECYIIECTBEHHbBIE
MPU3HAKH, TPUUYNHHO-CIEACTBCHHBIC
CBS3M; MOTYT OBITh  JOMYIICHBI
HEIOYCTHI, WCIIPaBJICHHBIE c
TTOMOIIIBIO TTPEMO/IABATEISI.

XOPpOIIO

JJaH HEIOCTaTOYHO TMPABUIBHBIA U
MTOJTHBIN OTBET; JIOTHMKa Hu
MOCJIEIOBATEIHFHOCTD HU3JI0KEHUS
MMEIOT  HapyLIECHHs; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

YAOBIETBOPUTEIHHO

OTBET MPEJCTaBISET coboit
pa3po3HEHHBIC 3HAHUSI c
CYyHICCTBCHHBIMHA OIIMOKaMH 110
BOIIPOCY; HPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTh

N3JIOXKCHMUA, JOITIOJITHUTCIIbHBIC )44

HCYAOBJICTBOPHUTCIIBH
0




YTOYHAIOMIUEC BOIIPOCHI HEC MIPHUBOJAT K
KOPPCKIHWH OTBCTA HA BOIIPOC.

7. PecypcHoe o0ecniedeHue TUCHUILIMHBI
7.1. JInueH3uOHHOE U CBOOOIHO PACIIPOCTPaHsIeMO€e POrPAMMHOE
o0ecrevyeHue

[lepeueHb TUIEH3MOHHOTO U CBOOOJHO PaCHpPOCTPAHIEMOIrO MPOTPaAMMHOTO
oOecrie4eHusi, B TOM YHCJIe OT€YECTBEHHOTO MTPOU3BOJICTBA:

- Microsoft Windows 7 Professional — IIO-BE8-834 [JIunen3uoHHOE]
(MHOCTPaHHOTO TPOU3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuneH3unonHOE]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office 2007 Standard — IIO-D86-664 [JIuieH3uOHHOE ]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2010 — TI10-413-406 [JIuneH3uoHHOE]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2013 - TIO-3C0-218 [JIuneH3uOHHOE]
(MHOCTPaHHOTO TTPOU3BO/ICTBA);

- Adobe Acrobat Reader — I1O-F63-948 [CBoGomHo pacmpocTpaHsieMoe]
(MHOCTPAHHOTO MPOU3BOJICTBA);

- 7-Zip — TIO-F33-948 [CBobomHo pacnpocTtpansemoe] (MHOCTPAHHOTO
MIPOU3BO/JICTBA);

- Adobe Flash Player — I1O-765-845 [CBobOomgHO pacmpocTpaHsiemMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBoGoaHo pacnpocTpaHsieMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Google Chrome - TIIO-F2C-926 [CBobomHO pacnpocTpaHsieMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- LibreOffice — [TO-CBB-979 [CBob6oaHO pacnpocTpaHsieMoe] (MHOCTPAaHHOTO
MIPOU3BOJICTBA);

- AnpT OOpazoBanne 8 — [10-534-102 [CBoOoano pacmnpocTpansemoe-1912]
(OTE€YEeCTBEHHOTO TTPOU3BOJICTBA).

7.2. IlpodeccuonaibHble 0a3bl JaHHBIX U HHPOPMAIlHOHHbIE CIIPABOYHbIE
CUCTEMBI

Wudopmarmonnas cripaBodHas cucrema — CepBep OpraHoB roCy/IapCTBEHHOMN
Bnactu  Poccuiickoit  ®denepauuu  http://poccus.pd/  (cBOOOmHBIA  JOCTYMN);
npodeccuoHanbHble 0a3bl AaHHBIX — [lopTanm OTKpBITBIX JaHHBIX Poccuiickoi
®enepanuu  https://data.gov.ru/  (cBoOOmHBIN  A0CTyM); (denepanbHbId  TOpTA
«Poccuiickoe ob6pazoBanue» http://www.edu.ru (cBoOOAHBIH HOCTYMH); CHUCTEMA
oQUIMaIbHOTO  OMYyOJMKOBaHUS  TMPABOBBIX aKTOB B  DIIGKTPOHHOM  BHUJE
http://publication.pravo.gov.ru/  (cBOOOAHBIN  AOCTYI); (eaepalbHBIA  MMOPTa



«CoBepIIIeHCTBOBaHNE TOCYIAPCTBEHHOTO YIIpaBiIeHUs» https://ar.gov.ru (cCBOOOAHBIN
JOCTYM).

7.3. Jluteparypa

OcHoBHas JuTEpaTypa:

1. Tennorexunuka: Yue6. mias By30B. / B.H. Jlykanun, M.I. Illarpos, I'M.
Kambep u nap.; mox pen. B.H. Jlykanmna. — M.: Beicm. mk., 2009. Pexcum
odocmyna: http://elib.igps.ru/?122 &type=card&cid=ALSFR-{9¢61df9-06a4-49¢4-
9098-4¢254500d14d

2. AA. Ky3pmun, H.H. PomanoB, A.A. IlepmsakoB / Ilpomecchr
TEIJIONPOBOHOCTH B MPAKTUKE MOXKapHOTo jAena: yueOHoe mocobwme. / [lom obmieit
pen. b.B. TaBkamoxa. — CII6.: Cankrt-IlerepOyprckuii  yHHUBEpPCUTET
TocynapctBeHHOI mporuBonoxkapHoil ciayx0st MYUC Poccum, 2020. — 132 c.
Pexrcum oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-
4e67-bc84-52f1a46733b5

JlonosiHUTEIBLHASA JIMTEpaTypAa:

1. AkumoB M.H., Ky3emun A.A., PomanoB H.H. T'a3oBeie cmecu wu
TEIJIOEMKOCTh: 3aJlaHusi U METOJAMYECKHE YKa3aHMsI 1O BBIMOJHEHUIO pPaCcYETHOU
pa6otel. / [log o6meit pen. B.C. ApramonoBa. — CII6.: Cankr-IlerepOyprckuii
uHCTUTYT ["ocynapcTBeHHON npoTuBONOXkapHoi cimyxk061 MUC Poccun, 2004. — 19
c. Pexycum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7€69-4392-8b38-274911belbc8

2. AxumoB M.H., Ky3emun A.A., PomanoB H.H. Tepmoannamuueckuii pacuet
[MKJIa JABUTATENsl BHYTPEHHETO CrOpaHus: 3aJaHus U METOJUYECKHE yKa3aHUs IO
BBINIOJIHEHUIO pacyeTHo padborel. — CII0.: Cankr-IleTepOyprckuii  MHCTUTYT
['ocynapctBenHol npotuBonoxapHoi ciayx0e1 MUC Poccun, 2004. — 10 c. Pesrcum
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 TEMI000MEH:
3amanus 1 METOAMYECKUE YKa3aHUs MO BBIMOIHEHUIO pacueTHor pabotel. — CII6.:
Cankr-IlerepOyprckuit  UHCTUTYT [OCyqapCTBEHHOW MPOTHUBOMOXKAPHOU CITY>KOBI
MYC Poccun, 2004. — 27 <c¢. Peucum oOocmyna: http:/elib.igps.ru/?
142 &type=card&cid=ALSFR-1f0{2be6-e37f-403f-bbdf-2ee6ddcffd44

7.4. MaTepuajibHO-TEXHHYECKOE o0ecrneueHmne

Jnsa mpoBeaeHus W 00eClEUEHHsS 3aHATUH HCIONB3YIOTCS TOMEIICHUS,
KOTOpPbIE€ TPEACTABISIOT COO0OW y4yeOHbIE ayaIuTOpPUU JUIsl MPOBEACHHS Y4EOHBIX
3aHATUH,  MPEAYCMOTPEHHBIX  MPOTPaMMOM  CHEIHUAJIUTETa,  OCHAIICHHbIC
000OpyIOBaHUEM U TEXHUYECKUMH CpPEICTBAMU OOYyYEHHS: aBTOMATHU3UPOBAHHOE
pabouee MecTO MpenojaBarTeis, MapKepHas JTOCKa, MYJIbTUMEIUWHBIA IPOEKTOp,
JOKYMEHT-KaMepa, OCaJ0YHbIe MecTa 00yJarouXcs.

[Tomemenust 111  caMOCTOSTENBHOW paOOThl OOyYaroIIMXCsl OCHAIEHbI
KOMITBIOTEPHOW TEXHHUKOM C BO3MOXKHOCTBIO INOAKIKOYEHHs K cetn «MHTepHeT» n


http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
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

o0ecreueHueM JIOCTyIa K 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEeNbHOM Ccpefe
YHUBEPCUTETA.

Jns  mpoBeneHuss 1a0OpaTOpHBIX  pabOT  UCHONB3YyEeTCS  Jaboparopust
«JIaboparopus TeIIOTEXHUKW.

ABTOpBI: KaHAUAAT MEJarorH4ecKux Hayk, aAoueHT Ky3pMuH A.A.; kanguaar
TEXHUYECKUX HayK, MOUEeHT MwuHkuH J[.A.; KaHIUJAT TEXHUYECKUX HAYK, JOLICHT
PomanoB H.H., kanaunar nenarornyeckux Hayk [lepmsikoB ALA.
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