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1. Ilesiu m 331494 JUCHMIIUHBI

Ilenb 0CBOeHUA M CHUN/IMHBI:

- (opmupoBaHHe 1]eJIOCTHOTO MMPOBO33DE€HUSI U Ppa3BUTHE CUCTEMHO-
5BO/TFOLIMOHHOIO CTU/ISI MBIIIJIEHUS;

- (popMHpOBaHKEe CUCTEMbI TEIVIOTEXHUUECKUX 3HAHWU Kak (PyH/laMeHTabHOU
0a3bl MH)KeHEePHOMU TTO/IFOTOBKY;

- (opMHpoBaHHe HaBBIKOB II0 T'PaMOTHOMY IIPUMEHEHMIO TI0/IOKeHUH
TeXHUUECKOW TePMOAWHAMHUKU M TeryioMaccooOMeHa B TIpoLiecce Hay4yHOTro
aHajM3a Mpo0JIeMHBIX CUTYallUid, KOTOpble WH)KeHep [IOJDKEH paspelaTh IpH
CO3/1aHUM HOBOM T€XHUKU W HOBBIX T€XHOJIOTHH.

- 03HAaKOMJIeHHe C UCTOpHeM U JIOTUKOW OCHOBHBIX OTKPBITUM TeIJIOTeXHUKHU.

HepequL KOMHETGHHHﬁ, Cl)OpMpr@MLIX B IIponjecce n3yuyeHus AUCHUITIMHBI

KoMmnereHipuu CopepxaHue
YK-1 CrniocobeH OCYILeCTBISTh KPUTHUECKUH aHain3 MpoOIeMHBIX CUTYyalid Ha
OCHOBe CHCTEMHOTO T0/IX0/]a, BbIpabaThIBaTh CTPATETHIO [1eMCTBUM
OIIK -4 CriocobeH yuMTHIBaTh COBpEMeHHble TeH/eHIIMU pPa3BUTUS TeXHUKU U

TEXHOJIOTW B 00sacTax TexHocdepHOU 0e30MacHOCTH, OXpaHbl TpPYAQ,
W3MepUTeTbHOM U BBIYMCJIUTE/IbHOM  TeXHUKHM, WH(OPMALMOHHbBIX
TeXHOJIOTW TIPU PellleHNH TUTIOBBIX 3a/ilau B 00/1acTv TipodeCCUOHATBHON
JesiTeJIbHOCTH, CBSI3aHHOM C obecrieueHreM 0e30MacHbIX YC/IOBUM U OXpaHbl
TPYy/ia, MOKapHOM 0e30MaCHOCTH, 3aIIUTON OKPY KArOITIeH Cpe/ibl;

IK-2 CriocobeH Ha OCHOBe 3aKOHOB TeTVIOQU3MKKM U  TepMOAUHAMUKHU
TIPOTHO3UPOBATh XapakKTep M pa3Mephl 30H BO3JEeMCTBHS OMACHBIX ()aKTOPOB
Y UX COMYTCTBYIOIIUX MPOSIBJIEHUH TIPY aBapUsiX U TIoKapaxX B TIOMelLeHUsIX,
3[aHUSIX, COOPY)KEHHSIX, Ha TEeXHOJOTHUECKHWX YCTAHOBKAX U OTKPBHITOM
TIPOCTPaHCTBE

3aauM JUCIHUILIMHBI:

M3yueHHe OCHOBHBIX TIOHSATUN U MoJiesiell TepMOJUHAMHUKH, OCHOBHBIX 3aKOHOB
TEPMOJMHAMHUKHA W  TeIJIOOOMeHa, MeETONOB  TeIIOMacCOOOMEHHBIX M
TepPMOIHAMHUe CKUX;

dopMHUpOBaHHE yMEHWM TIPUMEHSITb OCHOBHBbIE 3aKOHbI M 3aKOHOMEPHOCTHU
TEePMOAVHAMUKN M TeIioMaccoOMeHa TIpU pellleHWH BOIIPOCOB 00ecrieueHust
TI0’KapHOM 6e3011aCHOCTH;

OBJIa/IeHNe HaBBIKaMH TI0 NPUMEHEHWI0 3aKOHOMEPHOCTEH TepMOAWHAMHUKU U
TeryioMaccoobMeHa Mpy pellieHUH BOTTPOCOB TIPOTHUBOMOXKAaPHOM 3alI[UTHI.




2. IlepeueHb NIaHNPYEMbIX Pe3y/ILTAaTOB 00y4YeHUsI AUCLUILIHHBI,
COOTHECEHHBIX C IVIAHUPYeMbIMH pe3y/IbTaTaMi 0CBOeHHs 00pa3oBaTe/IbHOM
NporpaMmalI

I/IH,Z[I/IKaTOpr AOCTH)KEeHHS KOMITIEeTEHIIUN

[TnaHupyeMble pe3y/ibTaThl 00y4eHus 10

Tun 3aauu npodeccoOHA/ILHON AeATe/TbHOCTH: MPOU3BO/ICTBEHHO-TeXHO/I0THUeCKHUI

Bnageer mnpuHUMnamu cbopa, orbopa u
0600111eHUsS rHbOpMaI[1H, METOAUKHU
CUCTEMHOTO noaxoma s perIeHus
ripodeccroHanbHbIX 3a1a4 YK-1.1.

JTUCLIATITUHE

3HaeT

[MoHaTHIHBIN arrmapar JTCLTUTITAHEI,
MeX/IyHapOAHYI0 CUCTeMY eVHUIL] W3MepeHUN
(CN); anroputM aHadu3a pa3MepHOCTel
bu3nueCcKUx BeJIMUMH; TpaBW/Ia aHaIK3a
TIOCTAaHOBKH Y4eOHbIX 3a/au

Ymeer

O600111aTH yueOHyO WH(OPMaIHIO;
OCMBIC/TUBATh yueOHYI0 vH(OpMaLiH,
BOCTIDUHMMAaTh WH(GOPMALIMI0 B  Pa3IUUHBIX
dbopmMax mpezacTaB/eHusi  (ceMaHTHUeCKas,
3HAKO-CUMBOJIbHAS u rpaduueckas),

MPOBOAUTL CHUHTE3 TeMaTUueCKOro Marepuasa
pas3/iesia TIpy BBITIOJTHEHWH YUeOHBIX 3a/laHUM

CriocobeH aHa/IM3UPOBATh U
CHCTeMaTHU3MPOBATh Pa3HOPO/HbIE JaHHbIe,
oLleHUBaTh 3()(HeKTUBHOCTD TIPOLIeYP aHaIu3a
npo0/ieM Y MPUHSITUS PeIlleHnH B
nipodeccroHaNbHOM AesTenibHOCTH YK-1.2.

3HaeTt

[Topsinok  mpejcTaBieHUs]  OTYETOB )
pe3ysibTaTax HayyHOW paboThbl, TPUHLIIMIIEI
TIOCTPOEHUs] YpaBHEHHWI Ha OCHOBe 3aKOHa
COXpaHeHUsl SHepPruy, MacChl U UMIIY/IbCa,
ypaBHeHHUs1 Hepa3pbIBHOCTH, BK/IIOYAOLUE B
cebsi pa3HOpPO/HbIE MPOLIECCHI.

Ymeer

Wcronp30BaTh B MpakTMYeCKUX pacueTax
METOANKHU BBIUKC/IEHUSI TETIJIOBBIX
COTIPOTUB/IEHUM Ha rpumepe
T0CJIe/I0BaTe/IbHOTO U riapa’siieibHOro
BK/TFOUEHUH, aHaTM3UpOBaTh (hakTopsl,

BIUSIONIME Ha Teryiodu3nueckue TPOLeCChl B
HauOOoJIbIIeH ¥ HaMMeHBbILIeH CTeIreHu.

Brageer HaBbIKaMM HayyHOTO TIOUCKA U
NpaKTU4YeCcKor paboThl ¢ MH(OPMALMIOHHBIMU
VICTOYHHUKAMU, MeTOZAMU MPUHSTUS pelleHun
YK-1.3

3Haet

W cTounrku 10CTOBEPHOM HAYUHOM
vH(pOopMalLK, CTPYKTypy OpraHv3alyu
CTIpaBOYHBIX M3/IaHUH, yueOHOM TUTepaTypbl U
HOPMAaTHBHBIX [JOKYMEHTOB

OCHOBHBI€ TIOHSITHS U OTIPeZie/IeHus], CII0CO0bI
OpraHu3alvy Movcka HeoOxoJuMoi
rHdOopMaIu

Ymeet

Wcronb30BaTh B MpakTUUeCKUX 3a/jauax
o1y O/IMKOBaHHbIE pe3y/IbTaThl HayYHOM
JlesiTe/IbHOCTH, TIPOBOAUTL KPUTHUECKUI
aHa/M3 ToJlyyeHHOU UH(opMaluy,
BbIpabaThIBaTh MOPSI/IOK CAMOCTOSITE/THHOTO




penieHud TeIJiOTeEXHUYECKUX 3d4d4.

3HaeT coBpeMeHHble MH(OpPMal[MOHHbIE
TeXHOJIOTHH U TIPOTPaMMHbIe CPe/ICTBa, B TOM
YKC/ie 0TeueCTBEeHHOTO MPOU3BO/CTBA /ISt
peliieHust 3a/ia4 MpogeCcCUOHaTbHOU
JiesiTeNTbHOCTH, CBSI3aHHOM C 0becrieueHreM
0e30MacHBIX YCIOBUHM U OXpaHbl TPY/a,
TOKapHOH 6e30IacHOCTH, 3al[UTOMN
okpyxatotjel cpeasl OITK-4.1.

3HaeT

Crioco0bI BBITIOJTHEHUS BBIUMC/IEHU C
TIOMOII[BIO 3/IEKTPOHHBIX TabJIHI],
WHCTPYMEHTHI /111 CODTUPOBKH JIAHHBIX,
Tripe/icTaB/ieHys rpaduyeckoi HHhOpMaliu

Ymeet

[lpencraBnsaTh pe3ysbTaTbl BBIYUCAEHUN C
TIOMOLI[BIO 3/IEKTPOHHBIX CPeJICTB B TpeOyeMoM

dopmare, MacmTabupoBaTh, TPHUBOAUTH K
HY>KHOMY TIOPSIIKY PaCCUMTaHHbIE BETMUYMHBI,
B/IaZIeTh COBpPEMEHHBIMHU Cpe/iCTBaMH

BbIUHCJIEHUM MH)XE€HEPHBIX KdJIbKY/IATODOB.

YMeeT BbIOMpaTh COBpEMEHHBIE
V3MEpPUTE/IbHYIO U BBIUMCIUTETBHYIO TEXHUKY,
WH(POPMaI[MOHHBIE TEXHOIOTHUU U
TIpOrpaMMHbIe CPeZICTBa, CPe/ICTBA
obecrieueHust O>KapHO# 6e30MacHOCTH
00BEKTOB U OTOBeLleH s TI/ieid, B TOM UKCJie
OTeueCTBEHHOTO TTPOM3BO/ICTBA /ISl PeIIeHusT
TUIOBBIX 3a/lau NpodeccruoHaIbHON
nearenbHocty OITK-4.2.

3HaeTt

OCHOBBI TEOPUM TIOTPEIIHOCTEH,
bu3nUeckure TMPUHIUIBI PabOTbl KOHTPOIBHO-
W3MepPUTE/TbHBIX nipubopOoB, 3HaueHue
OpraHu3alMi W T[JIAHUPOBAaHUS  yUueOHBIX
JIECTBHUH B Mporiecce 00ydeHus

YMmeet

HCITI0/Tb30BaTh peuyeBble CPeACTBA U CPEZCTBA
HH(OpPMaIOHHO-KOMMYHHKALIMOHHBIX
TEXHOJIOTUHM /i1 pelleHrst y4yeOHbIX 3ajad,
UCII0/Tb30BaTh COBpeMeHHbIe TaKeThl
NpOrpaMM  Jijiss  TIPOBEZIEHHsI PACueToB M
006pabOTKH IaHHBIX

CnocobeH MozienMpoBaTh OpraHu3allOHHbIe,
TaKTUUeCKHe, TeXHOJIOTMUeCK1e, TeXHHYeCcKue
TIPOL{eCChI U CUCTEMBI C LieJIbI0 ONTUMU3ALUU
cucTeMbl 00ecTieueHust TOKapHOU
6e30MacHOCTH B paMKax NpogeccroHaIbHON
JlesITeNIbHOCTH [I/1s pelleHus 3a/ay M0yKapHOou
6e30macHOCTH, B TOM YKCJie C TIPUMeHeHneM
Cpe/iCTB aBTOMaTU3UPOBaHHOTO
ripoektupoBanus OITK-4.3.

3HaeTt
OCHOBHBIE ~ JIOCTOMHCTBA W  HEAOCTAaTKU
YUCJIEHHOI'O MO/le/IMPOBaHUs TEeIUIOBBIX

MponeccoB MO OTHOIIeHWIO K dHA/IMTH4YeCKHUM
N HATYPHBIM BdpPHAHTaM pellIeHuda 3a/ad4,

pas/iiuHbIe CITI0COOBI MpOBe/eHUs
BBIUMC/IEHUM, OCHOBHBbIE  JIOMYILEHUS U
OrpaHUYEeHUsI

YMmeer

Wcnonb3oBaTh METOJ, KOHEUHBIX Pa3HOCTeN Ha
rpyMepe pellieHusi 3a/jau TersoNnpoOBOAHOCTH,

WCTOMb30BaTh  aHa/JIUTUYECKWe  pelleHwus,
OTIpeJiesisiTh TPaHULIBI TIPUMEHUMOCTH
TeIJIOBbIX MO/jIeJIei.
Tun 3aiauu npodeccroHaIbHON AeATe/TbHOCTH: MPOEKTHO-KOHCTPYKTOPCKHUI
3HaHue OCHOBHBIX crocoboB | 3Haet
NIPOTHO3MPOBaHUsl B 30HAX, pacrojararwiiuX | [IpUHIMIIBI TepMO/IMHaMUye CKOTro
oracHble (DaKTOpbI I10’KapoB, INIPY aBapysaX U | MpeoOpa3oBaHUsl TEIJIOBOM W MeXaHWUeCKOH
rokapax B TIOMETIeHUSIX, 3[AQHUAX, | SHeprUd W (DAKTOpBI,  OMpee/SIoIIre
COOPY>KeHUSIX, Ha TeXHOJIOTUYeCKUX | 3¢heKTUBHOCTh 3THX TPOLIeCCOB; (hr3nueCcKue
yCTaHOBKAaX M OTKpbITOM mnpocrpaHcTBe IIK- | oimumMss OCHOBHBIX  CIOCOOOB — TepeHoca
2.1. TETUIOThl B TIOMEIIEeHUsAX, TEeXHOJOTrHYeCKUX

YCTaHOBKAX, OTKPLITOM IIPOCTPaHCTBe.




YMeet

[TpOBOANTL OILIEHKY TlapaMeTpPOB COCTOSTHUS
TepPMO/IMHAMHUYeCKHUX CUCTEM, ra30BbIX CMeceid
B yCJOBUSX  TeIJIOBOTO  BO3ZEWUCTBUS,
3¢dekTUBHOCTH TIpeoOpa30BaHUS  TEIJIOBOU
SHEPTUU B JIDyTWe BU[bl;,  aHAJU3UPOBATh
BK/Ia/l Pa3MUHbIX BHUZOB TeriooOMeHa B

3aBUCUMOCTH  OT  Crel[uUKHd  pelllaeMoi
3a/jauy, YCJIOBUW pa3BUTHS MOXKapa

YMeeT ieMCTBOBaTh B CJlyyae BOSHUKHOBEHUM | 3Haer

TIO’)KapOB Ha 00BEKTax 3alluThl, Teruiopu3nUecKre TIPUHLIUTIBI paboThI

TIPOTHO3UPOBATh 0OCTAHOBKY Y PUHUMATh
TIpaBU/IbHBIE PeLleHus [jis JIMKBUAALN
JaHHOM npobnemsr [TK-2.2.

TeXHUUECKHUX CPeJCTB /ISl aHa/Iu3a M0o)KapHOU
OOCTaHOBKM C TIOMOIIbIO AMCTaHIIMOHHBIX
cpefCcTB OOHApY)KeHWUs], BBITIOJTHEHHS TYIIeHHs

MOKapoB, TIOPSIZIOK  pacyeTta  0e30MacHbIX
pPacCTOSTHAM OT ouara BO3ropaHus

YMmeer

000CHOBBIBATh TpYMeHeHre

COOTBETCTBYIOILMX KOHCTPYKTHUBHBIX pelleHnn
Y CPe/ICTB 3allMThI OT TEIJIOBOTO BO3/|€HCTBUS,
paboTaroMx Ha TIPUHLUIAX TIOIVIOUIeHUs U
OTpaKeHUs1 TEerJIOBOTO U3/1y4YeHUsi, POBOJUTh
OLIEHKY [aB/ieHUsi U TeMmIlepaTypbl Tra30BbIX
CMecCel B repMeTHUYHbIX EMKOCTSIX

Bnagieet npaBubHBIM PYMEHEeHUEM
HOPMAaTUBHO-TIPABOBBIX aKTOB B 00/1aCTH
TIoKapHOU 6e30TMacHOCTH B TIOMEIL[eHUSIX,
3laHUSIX, COOPY)KEeHUSIX, HA TeXHOJIOTMYeCKUX
yCTaHOBKax U OTKPBLITOM rpocTpaHcTse. [1K-
2.3.

3Haet

¢bu3nueckre TPUHIUILI, Je)Kaljiie B OCHOBe
HOPDMAaTHBHBIX  aKTOB, /[JIs  OIpejie/ieHus
TeMIIepaTyphbl, TETJIOBLIX TOTOKOB U TPOYUX
TeruIohH3UUeCKre MapaMeTpoB, 00ecreueHuUs
6e30IaCHOCTH TeXHOJIOTUUeCKUX TPOLIeCCoB,
TIOPSIIOK TIPOBe/IeHHsI OLIeHKH OrHeCTOMKOCTU

OrpakKJaroLux KOHCTPYKLIAU 5|
TPaHC(POPMUPYEMBbIX MPOTUBOIOXKAPHBIX
nperpazn

YmeeT

HCTIO/Ib30BaTh B pacyeTax JlaHHbIe

HOPMAaTHUBHBIX JOKYMEHTOB, POBOJUThL pacuer
TEI/IOBBIX 3az1au " BbIpabaThbIBaTh
PEKOMeH/[aLIU 1o KOHCTPYKTHBHOMY
VCTIOJTHEHUIO O0OBEKTOB, BbIOOPY MaTepHhasioB
s obecrieueHusi TpeOOBaHUN  TIOXKapHOM
6e3omacHocTU

3. MecCTo JUCLHUIUITMHBI B CTPYKTYpPe 0CHOBHOM NMPod)eCCHOHATbHON
o0pa3oBare/IbHOI MPOrPaMMbI

[ycIunavMHa OTHOCUTCS K 00s13aTe/TbHOM YaCTH OCHOBHOM MpodeCcCroHaTbHOM
oOpa3oBaTe/ibHOM  TporpaMMbl  crieljdanuTera 1o croeruanbHoct  20.05.01
«[ToxkapHast 6e301aCHOCTL», HarpaB/IeHHOCTh (Tpoduib) «IloKapoTyIiieHue».



4. CTpyKTypa M cojep>XKaHHue AMCLUI/INHBI

OO011jasi TPyIOEMKOCTb AWCLUTIIMHBI COCTaB/sieT 4 3aueTHble eAWHUIIbI, 144
yaca.

4.1 PacnipejesieHre TPYA0EMKOCTH y4e0HOM JUCIUIUIAHBI 110 BUJaM padoT
1o cemecTpam u popmam oOyueHus

A/ 04HOM opMBbI 00yUeHHs

TpynoeMKOCThb
o o
Bup, yue6Hoid pabore: 3.e. yac. ceMecTpam
5 6
OO1iast TPYAOEMKOCTh JAWCLUIUIMHBI TI0 yueOHOMY 4 144 36 108
TJ1aHy
KoHTakTHast paboTa, B TOM UHCIIE: 72 28 44
AypuTOpHBIE 3aHATHSA 72 28 44
Jlextu (JI) 18 8 10
[TpakTrueckue 3aHsTus (I13) 26 4 22
JIaboparopHbie paboTs (JIP) 28 16 12
CamocrosiTesibHast padora (CPC) 72 8 64
B TOM UHCJIE:
KypcoBasi pabora (IIpOeKT) + +
3adeT C OLeHKOM + +
AsA 3a0uHoM GopMbl 00yueHHs
TpynoeMKOCTb
. 1o
Bug yue6HOI paboThI 5o | Hac e
) 2 3
OO1masi TPyAOeMKOCTb AUCLIATIIMHBI  T10 4 144 36 108
yueOHOMY TJIaHy
KoHTakTHast paboTta, B TOM 4uc/Ie: 22 2 20
AyauTOpHBIE 3aHATHSA 22 2 20
Jlekumu (JI) 4 2 2
[TpakTnueckue 3anstus (I13) 10 10
JlaboparopHbie paboTsI (JIP) 8 8
CamocrosiTesibHast padora (CPC) 122 34 88
B TOM UHCJIE:
KypcoBasi pabora (TIpOeKT) + +
3adeT C OLeHKOM + +




4.2, TemaTnuecKui IJiaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3jesiam) C
yKa3aHHEM OTBeJeHHOr0 Ha HUX KO/JTMYeCTBA aKaleMUUeCKUX YacOB U BH/IOB
y4eOHBIX 3aHATHH

AJist ouHOM (hopMbI 00yUeHM s

Ne i/t KomuyecTBo 4acoB no
BH/IaM 3aHATHH EE
g S Z = = o
|
HauMeHoBaHHe 5 - 5 = - g £ E
=) = g = = = g e
Tem = = T OH e 5 o g
3 2 =R g3 S o &
g o] SH = o4 )
= = R S A =
e ‘® 3
= =
1 2 3 4 5 6 7 8
1 Tema Nel OcHOBHBIE MOHSITUS ? 7
U oripefiesieHus
Tema No2 CMmecu paboumx TeJl.
2 6 4 2
Ter10eMKOCTb
Tema Ne3 3aKOHbI
3 | TePMOAMHAMHUKH u 6 ) 4
TepMOAUHaMUUeCKHe
TIPOLIECChI
4 Tema Ned TepmogrHamMuKa 4 2 2
TIOTOKOB
Tema Ne5 PeanbHble rasel U
5 6 2 4
napbl. Pa3oBble Nepexobl
Tema Ne6 TepmoayrHaMMueCKuit
6 |aHa/m3 TeIVIOTEXHUUECKUX 4 2 2
YCTPOUCTB
Tema Ne7
7 TerioreHepupyroiue 4 9 9
YCTPOWCTBA, XOMOAWIbHAs U
KpPUOTeHHasi TeXHUKA
Tema Ne8 Xvmuueckas
8 | repmosuHaMuka. Tormvso u 4 2 2
OCHOBBI TOPEHHUs
Tema Ne9 OcCHOBHBIE TOHSITUS
9 |u onpeesieHust Teopuu 16 2 6 8
TeruioobMeHa
10 | Tema NelO TeriornpoBOgHOCTb 18 2 6 10
Tema Nell KoHBEKTUBHbIN
11 |TerioobmeH. OCHOBBI TeOpUU 16 2 6 8
TerI000MeHa
12 | Tema Nel2 M3nyuenue. 18 2 6 10
Tema Nel3 Teruionepegaua.
13 | WHTeHcudpUKaLyu 12 2 2 8
Tervionepeayu




14

Tema Nel4 OcHOBBI
MaccoobmeHa.
TeriomaccooOMeHHbIe
YCTPOMCTBA.

14

10

15

Tema Nel5 IIprimeHeHue
TEeTUIOThI B TI0YKapHOM oXpaHe 1
OXpaHa OKpY’KatolLei cpefibl.
OCHOBBI 3HEprocoepexeHus 1
OCHOBHbI€ HarpaB/ieHust
5KOHOMHUH SHEPropecypCoB.
BropuuHble SHepreThyeckue

PEeCYpChL

14

10

KypcoBas pa6ora (poeKr)

3aueT C OLeHKOM

Utoro

144

18

26

28

72

A 3a0uHoM GopMbl 00yueHHs

Ne i/m

HauMmeHoBaHue
Tem

Bcero uacoB

KosmmuecTBo uacoB no
BH/IaM 3aHATHH

Jleknun

IIpakTHUeckue
3aHATUA

JIaGopaTopHbie
paboThI

KonTtpoas

CamocTosaTe/LHaA

KOHCY/IbTALlUA

2

=~

(2]

=]

S paGOTa, B TOM yuc/e

Tema Nel OcHOBHBIE TIOHATUSA
U oripefiesieHust

D

Tema Ne2 Cmecu paboumx Tesl.
TeryioeMKOCTh

N

Tema Ne3 3aKOHBI
TePMOJUHAMHUKHU %
TepMOJMHaMUUeCKHe
TPOIeCChI

Tema Ne4d TepmogvHamMuKa
TIOTOKOB

Tema Ne5 PeanbHble rassl 1
napbl. Pa30BbIe Mepexo/ibl

Tema Ne6 TepmoayHaMUUeCKH
aHa/3 TEIUIOTEXHUUE CKHX

YCTPOMCTB

Tema No7
TerioreHepupyroiue
YCTPOWCTBA, XONOAWIbHAs U
KpHOTeHHasi TeXHUKa




Tema Ne8 Xumuueckas
TepMOJMHaMUKa. TOmIMBO U
OCHOBbI FOpeHHUs

Tema Ne9 OcHoBHBIE TIOHATUA
u onpezesieHUs Teopuu
TeryiooOMeHa

22

14

10

Tema Nel0 TerionpoBoHOCTb

16

12

11

Tema Neoll KoHBeKTUBHBIHI
TeryiooOMeH. OCHOBBI TEOpUU
TeruiooOMeHa

12

12

12

Tema Nel2 U3nyueHue.

10

10

13

Tema Nel3 Teronepegaua.
WuTeHcudukamm
Tervionepeaur

18

14

14

Tema Nel4 OcHOBBI
MaccoobmeHa.
TerniomaccooOMeHHbIe
YCTPOMCTBA.

12

12

15

Tema Nel5 IIprimeHeHue
TeTIOThI B TI0YKapHOM OXpaHe 1
OXpaHa OKPY>KarolLLlel CpeJibl.
OcHOBBI 3HEprocoepexeHus 1
OCHOBHBIe HarlpaB/IeHUs]
5KOHOMHUM SHEPropecypCoB.
BropuuHsble s3HepreTuyeckue

PeCypChlL.

18

14

KypcoBas pa6oTa (npoekT)

3aueT C OLeHKOM

HUtoro

144

10

122

4.3 CojepxaHue JUCHUIUIMHBI /1A 00y4Jaromuxcs

ouHoi opmMbI 00yueHHs

Tema 1. OcHOBHBIE IOHATHUSA U OIpe/e/IeHUs

Jleknus. Ilpeamer, 3amauv U cojepkaHue Kypca TeruloTeXHUKU. CBsA3b C
JPYTMMM OTpac/IsIMU 3HAaHWW. 3HAUEHUE TEeIVIOTeXHUYEeCKUX 3HAHWUM [I/11 COTPYJHUKOB
TI0KapHOI oxpaHbl. MeCTo 1 posib Kypca B 0011ieii ccTeMe TTOITOTOBKH CITeLaTMCTOB
JI7ISI OPraHOB Y Mo/ipa3/ie/IeHAN MoKapHOU oxpaHbl. CTPYKTypa YU MeTOAUKA U3yUYeHUsI

Kypca.

PexomeHnpyemas iureparypa

ocHoBHag [1].

Tema 2. Cmecu pabounx Tes1. Ten10eMKoCTb




IIpakTHueckoe 3aHATHe. ['a30Bbie cMecu. TemnoeMKOCTb. BrInosiHeHue
pacueTHO-TpacrUecKoit paboTsl «['a30Bble cMech. TermoeMKOCTh».

CamocTosaTe/bHas padora. CriocoObl 3a/jaHUsI COCTaBa CMECH, COOTHOIIIEHUS
MeXXZTy MaCCOBbIMM U OOBEeMHBIMHU [0/ISIMU. BblunciieHWe apaMeTpOB COCTOSTHUS
cMecH, oripefieieHue KaXKyIllercss MOJIEeKY/ISIpHOM MacChbl U Ta30BOWM IMOCTOSTHHOU
cMecH, oripejiesieHre Taplda/ibHbIX JaBeHU KOMIIOHEHTOB.

MaccoBasi, obbemMHass ¥ MOMSpHas TeIVIOEMKOCTH. TeryloeMKOCTh TIpH
TIOCTOSIHHBIX 00BbeMe U /laB/ieHHH. 3aBUCUMOCTh TEIVIOEMKOCTH OT TeMIlepaTyphl U
naBnenusi. CpefHsii W WCTUHHAs TEIUIOEMKOCTH. DPOpMy/sbl M TaOMUIBI /IS
orpefie/IeHUsT TeTIJIOEMKOCTel. TeryioeMKOCTh cMecH paboumx Ten. IToAroroBka
OTYeTa T10 pe3y/ibTaTaM BbIITOTHEHHOW paOOThI.

PexomeHnpyemas iureparypa

OCHOBHag [1];

JIOTI0/IHUTe /IbHas [1]

Tema 3. 3aK0OHBI TEPMOJMHAMHUKH U TePMOJUHAMHUYECKHUe IIPOLeCChl

Jleknusa. CyL[HOCTb IIepBOrO 3aKOHa TepMOAUHAMUKUA. DOopMy/IMpOBKa
IIepBOr0 3aKOHAa TepMOAWHAMUKH. AHaIMTUYeCKOe BbIpa)keHue IIepBOr0 3aKOHa
TepMoiiHaMUKW. OripesieieHe paboTbl M TeTUIOTHI uepe3 TepMOAWHAMHYeCKHe
rapamMeTpbl COCTOSHWS. BHyTpeHHsii 5Heprus. OHTa/blvs. JHTpornusA. Pv- u Ts-
[iyarpaMMbl. YpaBHeHHe MepPBOro 3aKOHa TePMOJAWHAMUKHU /I [TOTOKaA.

CylIHOCTb BTOPOrO 3aKOHa TepMOAWHAMUKU. OCHOBHbIE (HOPMYIUPOBKU
BTOPOTr0 3aKOHAa TePMOJVWHAMHKU. TepMOAMHAMHUYECKHEe LMKJbl TEeIVIOBBbIX MalllWH.
[Mpsmbie ¥ obpatHble WKLl TepMmoauHamudeckuit K.II.JI. ¥ XomomunbHbBIN
ko3¢ duueHt. kel KapHo M aHanu3 MX CBOWMCTB. AHa/lMTHYeCKOe BbIpa’KeHUE
BTOPOTO 3aKOHa TepMOAWHAMUKU. I3MeHeHre SHTPOIMU B He0OpaTUMBIX IpoLjeccax.
Vi3MeHeHre 3HTPOMUU U paboTOCTIOCOOHOCTh M30/MPOBAHHOUW TePMOAWHAMMUUECKON
CUCTeMbIl. DKCIPIUs TEIIOTHI.

OO1ue MeToAbl MCC/Ie[OBaHMsI TPOLIECCOB WM3MEHeHHUsI COCTOsIHMSI pabourx
Ten. IlomutpornHble mnpoueccel. OCHOBHbIE  XapaKTepUCTUKWA — MOJUTPOITHBIX
npoiieccoB. M3o00pakeHue TtipoileccoB B kKoopauHatax Pv wu Ts. OcHoOBHBIe
TePMOAWMHAMHYECKHWe TIPOLIeCChl: W30XOPHBIM, W300apHbIN, HW30TEPMUUYECKUA U
afiiabaTHbIN — YaCcTHBIe C/Ty4Yau IMOIUTPOITHOTO Tpoliecca.

TepMogvHaMUueCKUi aHa/U3 TIPOLIECCOB B Komripeccopax. Knaccudukaims
KOMIIDECCOPOB W MPUHLUIT WX  JAeucTBus. MHAWKaTOpHas  AuarpaMma.
W3orepMuyeckoe, aguabaTHoe U TOJNMTPOMHOE C©kKaTve, ToaHass pabora,
3aTpaurBaeMasi Ha MPUBOJ, KoMripeccopa. MHorocTtyreH4aroe cxkarue. M3o0paxkeHue
B Pv- u Ts- guarpamMmax TepMOAUHAMHUUECKUX TIIPOLIECCOB, IIPOTEKAIoLIUX B
Komripeccopax. Heobparumoe coxatve. OTHocuTesnbHbIM BHyTpeHHuit K.IT.JI.
KOMIIpeccopa.

JlaGopaTropHasi pabora. 3akoHbl TepMOJMHAMMKHA W TepMOAWHaMHYecKHe
npoleccel. BrinosHeHre pacueTHo-rpaduueckoid paboThl  «MHOroCTyIeHYaThii
KOMIIDeCCOp».

PexkomeHyemasi iuTeparypa:



OCHOBHag [1];
JIOTIo/IHUTe /IbHas [ 3].

Tema 4. TepmoguHaMuKa IOTOKOB

JlaGopaTropHasi pabora. [IpoccenvpoBaHWe ra3oB U TmapoB. CyIIHOCTb
riporiecca /IpoCCe/IMpoOBaHus U ero ypaBHeHUe. V3MeHeHUe MMapaMeTpOB B TIpoliecce
apoccenvpoBanusi. Ilonste 006 3ddekre Dbkoynsa-Tomcona. OcobeHHOCTH
POCCe/NMPOBaHUsl UJealbHOTO W peaqbHOro rasoB. [loHsATHe 0 Temmeparype
WHBEPCUU. YC/IOBHOe M300pakeHHe TMpoijecca ApPOCCeJMPOBaHUs B iS- Auarpamme.
[TpakTHyeckoe UCTIOIb30BaHKe TIpoLiecca ApOCCeTMPOBaHus.

CamocrosTesibHasi padora. OCHOBHbIE TIONIOXKEHUsI. YDaBHEHUS] HCTeUeHUs.
Pacrosiaraemast pabora ¥ ckopocTh uctedeHus. CeKyHAHBINA pacxo[, MPH UCTeUeHUH.
CBsi3b KDUTUUECKOU CKOPOCTBIO UCTEUEHUsI C MECTHOU CKOPOCTBIO PAaCpPOCTPaHEeHUs
3ByKa. KpuTHueckoe OTHOIIeHWe JaBaeHud. PacueT CKOPOCTM WUCTeueHUs1 U
CEeKYH/IHOTO MaCCOBOTO pacxofila [AJjisi KPUTHUYECKOTO peXhma. YCIOBUSI Tepexoa
yepe3 KpUTHMUECKYH) cKopocTb. Coruio JlaBansi. Pacuer mnpolecca ucCTeueHUs
BO/ISTHOTO T1apa C TOMOIIBIO iS- AWarpamMMbl. JlelCTBUTe/bHBIN TIPOLiecC UCTeUueHuUs.
TepMogiHaMUUeCKHe TIPOIIeCChl B Ta30BBIX  YCTAHOBKAX  IMOXKApOTYILIEHUSI.
WcTeuenue rasa v3 6aaioHa orpaHUUeHHOW BMeCTUMOCTH.

PexkomeHyemasi iuTeparypa:

ocHOBHai [1, 2];

JoTIoMHUTe /bHAas [1-3].

Tema 5. PeasibHbIe rassl ¥ napol. @a3oBbie nepexoanbl

Jlekiusi. CBoiicTBa peanbHBIX ra3oB. Ilapel. ITporjeccsl mapoobpa3oBaHus B
pv- U Ts-guarpammax. ®a3oBas AuarpaMmMa BelecTB. TepMoMHaMUUYeCKre CBOMCTBA
noBepxHocTtd pasfen ¢a3. IloHarue o0 ypaBHeHuu BykanoBruua-HoBukoBa.
YpaBHeHue boromoboBa-Maiiepa. TepMmogrHaMuueckre Tab/IUIIbI BOJAbI M BOJISTHOTO
rnapa. TepmoauHamuueckyde auarpamMmbl Pv-, Ts- U is- BOASHOrO Tapa, ABYOKUCHU
yriepoja, ppeoHOB. PacueT TepMOAMHAMUYECKHUX MPOLECCOB M3MEHEHUs] COCTOSTHUS
rapa. JKWKoCTH U Mapsbl, UCTIO/Ib3yeMble B YCTaHOBKAX IOXKapoTylueHus. 2KUuIKoCTr
U TIapbl, o0OpalljaroIrecs: B TEXHOIOTUUeCKUX YCTAHOBKAX C TIOBBIIIIEHHOM TOyKapHOH
OMaCHOCTBIO.

['omoreHHbIE v reTeporeHHble TepMOJWHaMHueCKre CUCTEMBI.
TepMoavHaMHUeCcKoe paBHOBecue. YcjoBre (ha30BOro paBHOBecHs. Pa3oBble
nepexofibl. YpaBHeHWe KianeiipoHa-Knay3uyca. YcrohiumBocth (a3. Pa3oBbie
repexo/ibl MPY OJVMHAKOBBIX AaBieHUs X (pa3. @a30Bble nepexo/bl MPU UCKPUBIEHHBIX
TIOBEPXHOCTSIX pasze’ia.

JlaGoparopHasi pabora. lccienoBaHre TepMOAMHAMUUYECKUX I[1apaMeTpPOB
1ipu (ha30BbIX MepexofiaXx Ha JIMHUM HaChIIeHUs )KUJKOCTb—IIap.

PekomeHnayemasi iuTeparypa:

ocHOBHaf [1];

JIOTIOMHKTe /IbHasA [1,2].



Tema 6. TepmoprHaMUUecKHl aHA/IM3 TEIJIOTEXHHUYECKUX YCTPOHUCTB

Jlekyms. LIMK/ibl TApOCWIOBBIX YCTAaHOBOK. [IpuHLMNManbHas cxeMa
MapoCWIOBOM ycTaHOBKU. llukn PeHkrHa u ero wucnosb3oBaHue. BiusiHue
Haya/IbHbIX M KOHeuHbIX MapameTpoB Ha TepMmudeckuit K.II.[l. nukna PeHkuHa.
N306paxenue 1ukna Pv-, Ts- u is- guarpammax. [1yTu MoBbIlLIeHNs 5SKOHOMUYHOCTH
MapOCUJIOBBIX YCTAHOBOK. Temnno(uKaluoHHbIM UK. [IoHSTHEe 0 LUK/IaX aTOMHBIX
CUJIOBBIX YCTaHOBOK.

Huknbl paurareneii BHyTpeHHero cropanusi (.B.C.). TlpuHuun gericTBuUs
nopiHeBbix [].B.C. [IUK/IbI C M30XOpHBIM U U300apHBIM TMOABOAOM Teruia. LIukn co
CMeIIIaHHBIM TI0/IBOIOM TeTUIoThl. V300parkeHne 1UK/IOB B Pv- m Ts- guarpaMmax.
Tepmuueckrie u skcepruyeckue K.UII[. tmknoB [I.B.C. CpaBHUTeNbHBIM aHaIU3
TepMoJUHaMuueCcKux 1UK/IoB /1.B.C.

LMK/l yCTAHOBOK /i/151 Fa30BOJASIHOTO TYIIIEHHWS 10’KapOB.

LUKbl  XOJMIOAW/IBHBIX ~ yCTAHOBOK.  XOJIOAWIBHBIM  KOI((ULIMEHT U
XOJIOAONPOU3BOAUTETIbHOCTh. LIMKA mMapoBo M BO3AYILIHOW  KOMIIPECCOPHOM
XO/IOMUMbHON ycTaHOBKU. [loHsATve 00 abCOpPOLIMOHHBIX U TMAapPOYPKEKTOPHBIX
XONOJUIbHBIX YCTAaHOBKAaX. TepMOTpaHC(OpMaTOpHI.

JlaGoparopHasi pabora. I[luknbl [BUraresneli BHYTPEHHETO CrOpaHUs.
BrimonHeHue pacyeTHO-rpaduueckoii pabotbl «TepMoArHaMUUeCKUi pacueT LUK/Ia
JiIBUTaTesisi BHYTPEHHero CropaHus».

PekomeH/jyeMas iuTeparypa:

OCHOBHag [1];

JTOTIOMHUTe/IbHAs [3].

Tema 7. TenioreHepupyrILMie yCTPOMCTBA, X0/I0AW/IbHAsA U KPUOTeHHasi
TeXHHKA

JlaGopaTtopHasi pabora. /lpurarte/sii BHYTPEHHEro CropaHus. TeryioBble
9/IeKTpOCTaHIMKd. OCHOBHBIE TIOJIOKEHHSI pacueTa TeIUIOCHIOBBIX YCTPOKCTB.
dusmyeckasi CyI[HOCTb MPOLIECCOB OX/TaKIeHMUS.

CamocrosiTesibHast paGora. OOmjasi XapakTepUCTUKA  TETJIOCUIOBBIX
yCTaHOBOK. TexXHO/IOTUUeCKHUe TIPOMBIIIIeHHbIe Teur. [IpoMbIiieHHbIe KOTeTbHbIe
ycTaHOBKU. [lapoBble ¥ Ta3oBble TypOuHBI. OCHOBBI MOMYYeHUsS WCKYCCTBEHHOTO
xonmofa. Kmaccudukanyss XO/MOMUMBHBIX MaIllMH W YCTAHOBOK. XOJIOAW/IbHBIE
arperaTbl U UX OCHOBHbIE XapaKTePUCTUKU. XOJIOZ0IPOU3BOAUTE/TbHOCTh YCTaHOBKHY.
OcCHOBBI KpHOTE€HHOM TeXHUKU. Bo3myxopasjenurenbHble YCTaHOBKH. 'e/ieBble U
BOJIOPOJiHbIe CUCTeMBI. CHCTeMBI XpaHEHHS] W TPAHCIIOPTHPOBKU KPHUOTE€HHBIX
BeIIleCTB.

PexomeHyemasi iuTeparypa:

oCcHOBHai [1, 2];

JTOTIOMHUTe /IbHAas [3].



Tema 8. XuMuueckasi TepMoguHaMuKa. TOIUIMBO U OCHOBBI FOPeHUs

JlaGoparopHasi padora. Teriora cropanus. OCHOBHbIE TIOJIOXKEHUsI TEOPUU
ropenrst. OCOOEHHOCTH CXKMTaHHUSI TBEPAOTO, >KUJKOTO U ra3000pa3HBbIX TOIUIUB U
pacueT TeopeTUUeCKW HeoOXOAWMOTo KOJMUeCTBAa BO3AyXa MJII UX CKHUTaHUS.
Koadduipent wu30biTKa Bo3ayxa. CocraB o00beM  TIPOAYKTOB — CTOpPaHUS.
TeopeTrueckas TemMrieparypa ropeHusl.

CamocrosiTeibHass pabora. Tepmoxumusa. 3akoH [Tecca. YpaBHeHUs
Kupxroga. Xumrueckoe paBHOBecHe M BTOPOM 3aKOH TepMOAMHaMUKH. KoHCTaHTa
paBHOBeCHSI U CTeleHb AUccolyanuu. TeruioBou 3akoH HepHcra. Buabl TorivBa u
MX XapakTepuCTHKU. Kiaccudukanus TormB. TBepzoe, KuAKoe U ra3oo0OpasHoe
TOTIJTUBO U UX XapaKTePUCTUKU. JJieMeHTapHbIM COCTaB TOILIMBA.

PexomeHnpyemas iureparypa:

OCHOBHag [1];

Jorio/iHuTe /bHas [1-3].

Tema 9. OcHOBHBIE IOHATHS U ONpe/ie/IeHUs1 TEOPUH Ter1000MeHa

Jlekuus. [IpegMeT u 3aiaud Teopuu TerviooOMeHa. 3HaueHHe TeryioobMeHa B
TIPOMBIIILJIEHHBIX MpolieccaXx. OCHOBHbIe TIOHATUS U ompefesieHUs. Bujbl nepeHoca
TeIVIOTBI:  TeIUIONPOBOJHOCTb, KOHBEKLMSI M  u3iyuyeHue. 3akoH Dypebe.
KoadduimeHT TenionpoBogHOCTH.

PellieHvie ypaBHeHUs TeIUIONPOBOAHOCTU AJ1s1 OAHOC/IOMHOM YU MHOTOC/JIOMHOM
TJIOCKOW U LJUTMH/IPUUECKOM CTEHOK.

PacueT TemnepaTrypHOro 1moJjisi CTEHKU C YU4eTOM 3aBUCHMOCTH Ko3(duiieHTa
TeI/IONPOBOAHOCTH OT TeMIlepaTyphl.

IIpakTHueckoe 3aHsiTHe. TerONPOBOJAHOCTh OJHO- W MHOTOCJOMHBIX
TJIOCKUX U I[UIMH/IPUUeCKUX CTeHOK. BhINosHeHWe pacueTHO-rpaduyueckoi paboThl
«CTalyoHapHas TerionpoOBOAHOCTbY.

CamocrosiTesibHass pabora. IloAgroroBka oTueTa 1O  pe3y/bTaTam
BBITIOJTHEHHOM paboThI.

PekomeHayemasi iuTeparypa:

oCcHOBHaf [1];

JIOTIoHKTe /IbHasA [1-3].

Tema 10. TensionpoBOAHOCTH

Jlekums. [IuddepeHiiasbHoe ypaBHEHHE TeIIONPOBOJHOCTU. YCIOBUe
0fHO3HauHOCTU. Ko3pduieHT TemIiepaTyporpoBOAHOCTH.

TernoNpoBOAHOCTE NPU  HeCTAaUMOHApDHOM  pexume. HecTanuoHapHBIA
MpoLIeCC  TeIVIONPOBOAHOCTHA.  MeToAbl  pellleHWs  33Zlad  HeCTalMOHapHOU
TeIUIOTIPOBOAHOCTU: METOJ, pas3fje/leHUs TepeMeHHbIX, MeTOJ, WHTerpajbHOro
npeobpa3oBanusi ®ypowe, MeTo, Jlanyiaca. MeTo/ KOHEUHBIX Pa3HOCTEM.

OxnaxaeHue (HarpeBaHWe) HEOTrPAaHWUYEHHOMW TIJIaCTHHBI, [IWIMHAPA W Ilapa
NPy TPAaHUUHBIX YCJOBUSIX TE€PBOro, BTOPOrO, TpeThero poja. HecraijmoHapHbIN



IpoLiecC  TeIIONPOBOAHOCTM B TejaX KOHEYHBIX pasMepoB. PerynspHeble
PEXXUMBL.

JlaGoparopHasi pabora. Pusnueckrie 0COOEHHOCTH IPOLIECCOB HarpeBaHUsI
CTPOUTENbHBIX KOHCTPYKLMA W TEXHOJOTUYEeCKOro O00Opy[oBaHMSI Ha  TIoyKape.
VcnibITaHusi CTPOUTENTbHBIX KOHCTPYKLIMM B IeYax.

CamocrosiTesibHasi pabora. [logroroBka oTueTa 1O  pe3y/bTaTam
BBITIOJTHEHHOM paboTHI.

PexkomeHyemasi iuTeparypa:

ocHOBHaf [1];

JoTIoMHUTe /bHAas [1-3].

Tema 11. KoHBeKTHBHBIH Tem1000MeH. OCHOBBI TeOPHH TeII000MeHa.

JIekms. OCHOBHbIE TIOHATUSA U OripefesieHusl. YpaBHeHUe HbroToHa-PuxmaHa.
Kosddurment Tterooraaun. [duddepeHivanbHble  ypaBHEHUsS — TeriooOMeHa:
ypaBHeHUWe  [JBWKeHUsT  Bs3koM  skugkoctd  (HaBbe-CTOkca),  ypaBHeHUe
TeTIONMPOBOIHOCTU [i/Is TIOTOKA [IBMIKYILIEHCS >KUIKOCTHU, YpaBHEHUE TeIyIoOTJaud Ha
rpaHvile TIoTOKa W cTeHKU (buo-®ypre), ypaBHeHWe Hepa3pbIBHOCTH. YC/IOBUE
OfTHO3HAUHOCTU K AuddepeHIMaIbLHBIM YPaBHEHUSM KOHBEKTHMBHOIO TerjiooOMeHa.
OCHOBHBIE TIOJIO)KEHUSI TEOPUM TMOrpaHUYHOro wios. MccnemoBaHue TeryiooTAauu
MeTOZ,AMH [TOIPaHUYHOTO CJIOS.

OcHoBBI TeopuH moAoOusA. OCHOBHBIE OIpefie/ieHHs. YC/IOBUS TOA00HS
busnueckux sieeHuii. [IpeobpaszoBanus nogobus. Yrcna nogobusa. KpurepuanbHbie
ypaBHeHUs. @DU3MYECKHWH CMBICT OCHOBHBIX uucen  mofobus.  MeTofpl
MozenrpoBaHus. [IoHSATHS 0 MaTeMaTHyeCKOM MOJIe/IMPOBaHUH.

TerooTmaua npu  CBOOOJHOM [BW)KEHWH JKUAKOCTH. Teriootiaua B
HEOrpaHUUeHHOM O00bEMe: JlaMUHapHass W TypOy/JeHTHass KOHBEKIUA
BEPTUKAJIbHBIX TOBepxHOcTed. TeruiooTnaya Ha TOPU3OHTATILHOM  TUJIOCKOU
MOBEPXHOCTU B HEOrPAaHWYEHHOM IpPOCTpaHCTBe. TemiooTAaua TOPU30HTaIbHO
pacIrosioXKeHHOro  L[WIWHJpPA B HeorpaHUueHHOM o060béMe. KpuTepuanbHbie
ypaBHeHUs1. TerioobMeH mipu cBOOO/IHOM KOHBEKIMM B 3aMKHYThIX 00béMax. Pacuer
TeI/IO0Tauy Yyepe3 TOHKHUE MPOC/IOMKH )XUAKOCTH U rasa.

TernooTaua TpU BBIHY>KJ€HHOM TeUeHUH >XUIKOCTU B Tpybax; TeryiooTAaya
MpU JIaMUHADHOM U TypOy/eHTHOM TeueHUM >XUJKOCTel B Tpybax; pacueTHbIe
ypaBHeHUsI TIoA00usl.

TernooTaua TMpH BBIHY)KAEHHOM [IBIDKEHWM Cpefbl. TerioobMeH mpu
JBIDKEHUM JKUJKOCTeH BAOJ/Ib MJIOCKOW MOBEPXHOCTH; TEIVIOOTAaua NPy JIAMUHAPHOM
U TypOy/JIeHTHOM TIOTPaHWYHOM CJIOe; pellleHre 3aJau MeTOAOM TeOpvHu ToJo0us;
KpUTepHaJibHble YDaBHEHMUS.

JlaGoparopHasi pa6Gora. TermoobMeH TIpU €eCTeCTBEHHOM KOHBEKIIWU.
TeriooOMeH TIpU BBIHYKZIEHHOH KOHBEKILIMW. BBIMONMHeHWe pacueTHO-TpadryecKoi
paboTbl «KOHBEKTUBHBIN TETI000MEH».

CamocrosTe/nbHas padora. [ToAroToBKa OTUETOB 110 BBIMOJIHEHHBIM paboTam.

PexkomeHlyemasi iuTeparypa:



OCHOBHag [1];
Jorio/iHuTe /bHas [1-3].

Tema 12. U3nyueHnue

Jlekusa. OOIMe TOHATUS W OTpeZie/ieHUs]; TervIoBOM 0OaslaHC JIyuHrCTOTO
TersiooOMeHa. 3aKOHBbI TeIJIOBOTO M3nMyueHUs. TeruiooOMeH W3MydyeHHUEM MeXIY
TeJlaMd, pa3fie/ieHHbIMKA TIpO3pauHoil  cpefoi; Ko3dduiueHT 00y4eHHOCTH;
TeryIo0OOMeH U3/yueHHeM MeXKAy TejaMH, TIPOM3BOJIbHO DPAacClONIOKeHHbBIMU B
MpPOCTpaHCTBe. 3aluTa OT u3nydyeHusi. W3nydyenwe ra3oB. W3nyuenuwe akena
TJIaMeHy TIpU Moykape. PacueT 6e30macHBIX B TI0’KaPHOM OTHOILIIEHWM PAaCCTOSIHUN U
9KPAHHOM 3allUThI OT TETUIOBOTO W3/ydeHHs. Pacuer TeruiooOMeHa W3TyueHHEM B
TIOTVIOIIAIOIIeN 1 M3/yuarolieit cpefie. JIyUMCThIN TeTyIo0OMeH MeXAy OTpakIeHHueM
Y HaxOASIeNCss BHYTPU HEr0 BbICOKOTEMIIEPAaTyPHOM ra30BOM CPeIOou.

PaialinoHHO-KOHBEKTUBHBIA W paIMallAOHHO-KOHAYKTUBHBIN TeTioobMeH
npy OOJIBITION ONTHYECKOW TO/IIUHe cpefbl. KpuTepuu pagual[iOHHOTO T10[00us.
Teri000MeH Orpa’kJaroIX KOHCTPYKLIWIM TTPH TTOYKape B IIOMEIIeHHH.

IlpakTHueckoe 3aHsaTHe. PacueT 0e30macHBIX B TI0)KAPHOM OTHOIIIEHUU
PacCTOSIHUM M 3KPaHHOM 3all[UThI OT TEIJIOBOr0 U3yueHus. BrinosHeHUe pacyeTHO-
rpaduueckoii paboTel «JIyunCThIN TETIIIO0OMEH».

CamocrosaTenbHas padora. [ToAroToBKa oTueTa 1o BhITIOJTHEHHOMN pabore.

PekomeHjiyeMas iuTeparypa:

OCHOBHag [1];

JOTIoOMHUTe /TbHAas [1-3].

Tema 13. Tenionepegaua. HTeHCU(UKaLMU Tervionepeaayu

Jlekius. Ha3HaueHue, KiaccubUKalsa U CXeMbl TeIJIOOOMEHHBIX arrapaToB.
OcCHOBHbIe TIOJIOXKEHUsI TETIJIOBOTO pacueTa TelJIOOOMEHHBIX araparoB. YpaBHEHHE
TeTyIonepeiauun.

IIpakTHueckoe 3aHsaTHe. Teryonepesiaua yepes MI0CKYI0, UTUHAPAYECKYIO,
chepuyeckyro UM OpeOpPEHHYIO CTeHKM. IlyTm wuHTeHCHMbUKAIMM TIpoliecca
Teruioniepefiaun. TerioBasi wu3onsius. Beibop Marepuasa TerioBOM W30JSLIMH.
MuddepeHianbHble YpaBHEHUs TeIJIOMacCOOOMeHa.

CamocrosaTeibHass pabdora. Pabora c BuprtyanbHbiM YMK B pexume
CaMOKOHTPOJISI TIO TeMe JIEKLIUH.

PexkomeHayemas iurTeparypa:

OCHOBHag [1];

JOTIOMHUTe /IbHAs [1-3].

Tema 14. OcHoBBI MaccooOMeHa. TenioMaccooOMeHHBIEe YCTPOHCTBA.

IIpakTHueckoe 3aHATHe. Teruionepejaua. BeinosHeHWe — pacyeTHoO-
rpacrueckoii paboThl «TernmooOMeHHbIH arrapar».

CamocrosaTesibHaA pabora. OcHOBHbIe TIOHSATHSI W OTpeZie/ieHus..
KonnenrpaumonHas auddy3us. Tepmo- u 6apoauddysusa. KonsektrBHas auddysusi.



IuddepeHivanbHble ypaBHEHHUS TerjioMaccoobMeHa. [nddy3ruoHHbIe KpUTEPUU
nofo6usi. KpurepranbHble ypaBHeHus. Pacuer TeryioMmaccooOMeHa B BO3Zyxe TpHU
ero BBIHY)KJEHHOM W CBOOOZHOM [BWKeHHHU. TersiomMaccooOMeH TIpH HWCTapeHWuH
JIETKOBOCIIJIAMEHSFOIIUXCS U TOPIOUMX >KUIKOCTel. OrleHKa I0yKapHOW OIacHOCTU
00pa3yroLXCs TTapOBO3AYIITHBIX CMECEH B ITIOMEI[eHHUSX.

Ha3zHaueHue, KjlacCU(UKAI[USA U CXeMbI TETUIOOOMEHHBIX armapaToB. [IpuHImI
pacueta TeriI00OMeHHBIX arrapatoB. KOHCTPYKTUBHBIA M TOBEPOYHBIN TerjioBbie
pacueTbl TeriooOMeHHBIX ammaparoB. CpegHui TemrepaTypHbiii Hamop. OCHOBBI
T'UIPOAVMHAMUYECKOTO pacueTa TeljiIo0OMeHHBIX arrapaTtoB. PacueT Temriepatyp
TeTVIOHOCUTe el Ha BBbIXO/le M3 arlfapara MpH OrjeHKe 06e30TacHbIX YC/IOBUM paboThl.
[ToaroToBKa OTUETa 110 BBHIMOJIHEHHOM paboTe.

PexkomeHnayemas iurTeparypa:

OCHOBHag [1];

Jorio/iHuTe /bHas [1-3].

Tema 15. IIpumeHeHue Ten/iOTbI B TMOKAPHOM OXpaHe M OXpaHa
OKpyXaromieii cpeabl. OCHOBBI Heprocoepe)xeHUsi U OCHOBHbIE HaNpaB/IeHHS
3KOHOMMH 3Hepropecypcos. Bropuunblie 3Hepreruueckue pecypcbl

IIpakTUyeckoe 3aHsATHe. BTOpuuHble >SHepreTuueckuve pecypcel (BOP).
Obuue mnonokeHuss W kinaccubukauus BOP. Ponmp BOP B TorumMBO M
Teruioniorpebnenuu. Victounrku BOP v ux ucmnosmb3oBaHMe.

CamocrosiTesibHasi pabdora. OCHOBHbIe TIOTPeOWTENM TEIJIOThI. OJeMEHTHI
CYIIW/IbHOM yCTAaHOBKHW. THIBI CYIIWIBHBIX YCTAHOBOK. TerioBoii GasaHc
CYLIWIbHOW YCTAaHOBKHM W OIMpeJe/ieHUe ee pa3MepoB. TexXHUKO-3KOHOMUUeCKHe
TI0Ka3aTe/u CYLIU/IOK.

[TpobGsiema 3amUTHI OKpY’Karolllel cpefbl OT BBIOpOCA TPOAYKTOB TOPEHUSI.
XapakTepuCTUKU OCHOBHBIX 3arpsi3HAOLMX BellecTB. OCHOBHbIE MeTOAbl OUMCTKHU
TIPOZIYKTOB FOpPeHUsI OT BPeJHBIX BLIOPOCOB.

OCHOBHbBIE  HarpaB/ieHUsI ~ 3KOHOMHUU  3HepropecypcoB.  [loBbllieHue
3QPeKTUBHOCTU SHEPreTUYeCcKOro U  SHEProuCIIo/b3yIoliero  o0opyAoBaHUS.
CHWwKeHMe 5HEpPrornoTrepb, COBEPLIEHCTBOBAHME ydeTa U HOPMHUPOBAHHE pacxoja
3HepropecypcoB. Pabota c BupTyanbHbiM ¥ MK B pe)kiMe CaMOKOHTPOJISI.

PekomeH/jyeMas iuTeparypa:

ocHoOBHai [1];

JOTIOMHUTe /IbHAs [1-3].

AsA 3a0uHOU (hopMBI 00yUeHHSs
Tema 1. OCHOBHBIE IOHATHUSA U OIpe/e/IeHUs
Jleknus. Ilpeamer, 3amauv M cojepkaHue Kypca TeruloTeXHUKU. CBsA3b C
JPYTUMU OTpac/siMU 3HaHWW. 3HaueHWe TerJIOTeXHUUYeCKUX 3HaHWUU Jijisi COTPYJHUKOB
TI0yKapHOH oxpaHbl. MecCTo 1 posib Kypca B 00111eii cucTeMe TOITOTOBKH CITeLaTMCTOB



JUIsI OPTaHOB U TIOApa3/esieHui TIoyKapHoU oxXpaHbl. CTPYKTypa ¥ MeTOAMKA U3yUeHUs
Kypca.

CamocrosiTeibHast pabGora. IlpegMer TepMOAWHAMMKH W €€ METOJBIL.
TepmopgnHamuueckass cucreMa. OCHOBHBIE TlapaMeTphbl COCTOsIHMSA. PaBHOBecHOe U
HEpaBHOBECHOE COCTOsIHME. YpaBHEHHUSI COCTOSIHUsL. PaBHOBeCHBbIe ¥ HEPAaBHOBECHbBIE
coctosiHs. TepMoAgWHAMHUeCKHM TpoilecC. PaBHOBeCHble U HEPaBHOBECHBIE
nipoiiecchbl. ObpaTrMbie ¥ HeoOpaTUMBbIe TIPOLIECCHI.

PexomeHnpyemasi iureparypa

OoCHOBHag [1].

Tema 2. Cmecu pabdounx Tes. TernioeMKoCTh

CamocrosaTe/bHas pabdora. CriocobObl 3a/jaHUsI COCTaBa CMECH, COOTHOIIIEHUS
MeX/ly MacCCOBBIMU M OOBEMHBIMU JOSIMH. BbIUncieHWe TapaMeTpPOB COCTOSHUS
cMecH, OoripefieieHue KaXKyIlercss MOJIEKY/ISIPHOM MacChbl U Ta30BOUM TMOCTOSTHHOU
cMecH, oripefiesieHre TaplyaibHbIX JaBIeHUA KOMITIOHEHTOB.

MaccoBasi, obbemMHass U MOSIpHas TeIIOeMKOCTH. TeryioeMKOCTh TIpU
TIOCTOSIHHBIX 00BbeMe U /laB/ieHHH. 3aBUCUMOCTh TEIVIOEMKOCTH OT TeMIlepaTyphl U
naBnenusi. CpefHsii YW WCTUHHAs TeIUIOeMKOCTH. DPopMy/sbl M TaOMUIBI /IS
orpefie/ieHUsi TeruioeMKocTell. TeryioeMKOCTb cmecu pabourx Ten. IlogrotoBka
oTyYeTa I0 pe3y/ibTaTaM BbIMIOJTHEHHOM paboThl.

PexkomeHnpyemasi iureparypa

OCHOBHag [1];

TTOTIOMHUTe/IbHAas [1]

Tema 3. 3aK0OHBI TEPMOJMHAMUKH U TepMOJUHAMHUYeCKHUe IPOoLeCChl

CamocrosaTenbHaa pabora. Cyl[HOCTb IE€PBOrO 3aKOHA TePMOJUHAMUKHU.
@opMy/IMpOBKa IEpPBOr0 3aKOHA TepMOJAUHAMUKU. AHaIUTUYeCKOe BblpakeHue
MepBOro 3akoHa TepMoguHamMuKu. OrmpefeneHrde paboTbl W TeIJIOThl  uepe3
TepMOJWHAMUYEeCKUe TIlapaMeTpbl COCTOSAHUS. BHyTpeHHss 3SHeprusi. OHTaJIbIIUs.
OHTporus. Pv- u Ts- auarpamMel. YpaBHeHUe TepBOrO 3aKOHa TePMOJAUHAMUKU [IJIs1
TIOTOKa.

CylHOCTb BTOpPOrO 3aKOHa TepMOAWHAMUKU. OCHOBHbIE (HOPMYIUPOBKU
BTOPOI'0 3aKOHAa TepMOAMHAMUKU. TepMoanHamMuuecKye LIMK/IbI TelyIOBbIX MalllUH.
[Mpsimbie ¥ o6patHble 1WKAbL. TepMmoauHamudeckuit K.IIJI. ¥ XomomunbHBIN
ko3pdunyent. Luknel KapHo U aHanmu3 UX CBOWCTB. AHa/lUTUUECKOe BbIpa)KeHue
BTOPOTO 3aKOHa TepMOAWHAMUKU. I3MeHeHre SHTPOIKMU B He0OpaTUMBbIX TpoLjeccax.
V3meHeHre SHTPONUU U paboTOCTIOCOOHOCTh M30MPOBAHHONM TepMOAWHAMUUECKON
CUCTeMbIl. DKCIPIUs TeIIOThI.

OO61e MeTOAbl MCC/e/0BaHUSI TIPOIIECCOB W3MeHeHUsi COCTOsIHUs paboumx
Ten. IlomutporiHble mnpoueccel. OCHOBHbIe — XapaKTepUCTUKWA  [OJUTPOITHBIX
npoijeccoB. M3o06paxkeHue mporieccoB B KoopauHatax Pv u Ts. OcHOBHbIe
TepMO/[MHaMUUeCKHe TIpOLIeCChl: M30XOPHbIM, W300apHbIA, W30TePMUUECKUN U
afiiabaTHBIN — YaCTHBIe C/Ty4yau MOIUTPOITHOTO Tpoliecca.

TepMogvHaMHUUeCKUM aHaIU3 TPOLIECCOB B Komrpeccopax. Knaccudukanms



KOMIIDECCOPOB W TIPUHLMN  UX  JelCcTBUA.  VIHAWKAartopHas  JuarpaMma.
W3orepMuueckoe, aguabaTHoe U TOJMTPOMHOE C©kKaTWe, TofaHass pabora,
3aTpauriBaeMasi Ha TMPUBOJ, KoMIIpeccopa. MHorocTtyreH4aroe cxkarue. M3o0paxkeHue
B Pv- m Ts- pguarpammax TepMOAMHAMUYECKUX MPOLECCOB, TMPOTEKAIIUX B
Komripeccopax. Heobpatumoe o©xarve. OTHOCUTe/NbHbIM BHyTpeHHud K.IT.J.
KOMITpeccopa.

PexkomeHnyemasi iuTeparypa:

ocHoBHaf [1];

JTOTIONMHUTe/IbHAas [3].

Tema 4. TepMoguHaMUKa NOTOKOB

CamocrosaTenbHasi padora. OCHOBHbIE TIONIOXKEHUsI. YDaBHEHUS] HCTeUeHMs.
Pacriosiaraemast pabora ¥ ckopocTh uctedeHus. CeKyHIHBIN pacxo[, NPy UCTeUeHUH.
CBsi3b KDUTUUECKOW CKOPOCTBIO UCTEeUEHUsI C MECTHOU CKOPOCTBIO PAaCpOCTPaHEeHUs
3ByKa. KpuTHueckoe OTHOIeHWe JaBieHud. PacueT CKOPOCTM WUCTeueHUsI U
CEeKYHZHOTO MaCCOBOTO pacxofa [Jid KPUTUUEeCKOrO peXkrMa. YCJIOBUSI Tepexofa
yepe3 KpUTHMYECKYI CKopocTb. Coruio JlaBansi. PacueT mporecca HCTeueHUst
BO/ISTHOTO Tlapa C MOMOIBIO iS- AuarpamMMbl. JleliCTBUTENBHBIN TIPOLIeCC UCTeUeHUs.
TepMoguHaMHUueCcKrde TIPOLECCHl B Ta30BbIX  YCTAHOBKAaxX  IM0KapOTYLLUEHHS.
HVcTeuenue rasa v3 6ainioHa orpaHUUeHHOW BMeCTUMOCTH.

PekomeHjjyemas iMTeparypa:

OCHOBHai [1, 2];

JOTIoOMHUTe /TbHAas [1-3].

Tema 5. PeasibHbIe rassl ¥ napol. @a3oBbie nepexoanbl

CamocTrosaTe/ibHass padora. CBoiicTBa peanbHbIX Ta3o0B. Ilapel. ITpoijeccsr
napoobpa3oBanuss B pv- U Ts-guarpammax. @a3oBasg /AuarpaMMa Bell[eCTB.
TepMoarHaMUUeCKWe CBOMCTBA TOBepXHOCTH paszen (da3. ITorsTre 06 ypaBHeHUH
BykanoBruua-HoBukoBa. YpaBHeHue boromob6oBa-Maiiepa. TepmoauHamuuecKue
Tab/IMIIbI BOABI U BOASIHOTO Tlapa. TepMoAMHaMHYecKWe AuarpaMmbl Pv-, Ts- u is-
BOJSIHOTO Tilapa, [BYOKMCHM yrInepoaa, (peoHoB. PacueT TepMoAuHaMuyeCKUX
TPOL[eCCOB M3MEeHeHUs1 COCTOsHUA Iapa. KUAKOCTA Y Tapbl, UCIIOIb3yeMble B
yCTaHOBKax  To)KapoTyiieHus. JKUAKOCTM W TMapbl, oOpalamoiyecs B
TEeXHOJIOTUUeCKUX YCTAHOBKAaX C MOBBILLIEHHOW MO)KapHOM OMAaCHOCTHIO.

['omoreHHbIe v reTeporeHHble TepMOJMHaMUyeCKre CUCTeMBI.
TepMmoauHaMUueckoe paBHOBecHe. YcioBue (ha3oBoro paBHOBecus. Pa3oBbie
nepexo/ibl. YpaBHeHue KnaneiipoHa-Knay3uyca. YcrouunBocTh (a3. daszoBbie
riepexo/ibl MPY OAMHAKOBBIX AaBieHUsIX (a3. Pa30Bbie mepexo/bl PU UCKPUBIEHHBIX
TIOBEPXHOCTSX pasze’ia.

PekomeH/jyemas iuTeparypa:

oCHOBHaf [1];

JIOTI0OMHKTe /IbHasA [1,2].



Tema 6. TepmopgrHaMUUeCcKH aHA/IM3 TEIJIOTEXHUUYECKHUX YCTPOHUCTB

CamocTosTe/nbHasA pabora. L UKJ/IBI MapOCUIOBBIX YCTaHOBOK.
[MpyHIMNManbHast CxeMa T[apOCWIOBOM yCTaHOBKU. ILlukn PeHkMHa U ero
WCIIONb30BaHUe. BivsiHMe Haua/lbHbIX M KOHEUHbIX TapaMeTpOB Ha TepMUueCKUU
K.IL[A. tukna PenkuHa. M3o0paxenue 1ukna Pv-, Ts- u is- auarpammax. Ilytu
TOBBIIIEHNST SKOHOMUYHOCTH MapOCUJIOBbIX YCTAHOBOK. Termo(pUKal[MOHHBIA UK.
[ToHsATHE O LMK/IaX aTOMHBIX CUJIOBBIX YCTaHOBOK.

uknel gBuraresieli BHyTpeHHero cropanus (/[.B.C.). IlpuHuun pgelcTBuUs
nopitHeBbix [].B.C. LIUK/IBI C U30XOpHBIM U U300apHbBIM MOABOAOM Teria. LIukn co
CMeIIIaHHBIM TI0/IBOIOM TeTUIoThI. M300parkeHne 1UK/IOB B Pv- m Ts- guarpammax.
Tepmuueckrie u skcepruyeckue K.UII[. mmknoB [I.B.C. CpaBHUTeNbHBIM aHaIU3
TepMoJuHaMuueCcKux UKo /1.B.C.

LIMKJIbI yCTAHOBOK /i/151 Fa30BOJASIHOTO TYLIEHHS 10’KapOoB.

[UKBl  XOJMIOAWIBHBIX ~ yCTAHOBOK.  XOJOAWIBHBIM  KO3((UIIMEHT U
XOJI0[ONIPOU3BOAUTENBHOCTh. LIMK/ TmapoBOM ¥ BO3AYILIHOM KOMIPECCOPHOU
XOJIOMUMBbHON ycTaHOBKU. IloHsaTie 06 aOCOPOILMOHHBIX U TAPOPKEKTOPHBIX
XOJIOJUIBHBIX YCTAaHOBKAaX. TepMOTpaHC(OpMaTOopHI.

PekomeHnpyemasi iuTeparypa:

oCcHOBHaf [1];

JTOTIOMHUTe/IbHAas [3].

Tema 7. TenioreHepupylInye yCTPOMCTBA, X0/I0AW/IbHAsA U KPUOTeHHasi
TeXHUKa

CamocrosiTeibHast paGora. OOmjasi XapakTepUCTUKA  TEIJIOCUIOBBIX
yCTaHOBOK. TexXHO/IOTHUUeCKUe TIPOMBIIIIeHHbIe Teur. [IpoMbliieHHbIe KOTeTbHbIe
ycTaHOBKU. IlapoBble ¥ Ta3oBble TypOuHBI. OCHOBBI MOMYYeHUsS UCKYCCTBEHHOTO
xonmofa. Kmaccudukanyss XO/MOMUMBHBIX MaIllMH W YCTAHOBOK. XOJIOAWbHBIE
arperaTbl U UX OCHOBHbIE XapaKTePUCTUKH. XOJIOZ0IIPOU3BOAUTE/TbHOCTh YCTaHOBKHY.
OcCHOBBI KpHOT€HHOM TeXHUKU. Bo3myxopasjenurenbHble YCTaHOBKH. 'e/iieBble U
BOJIOPOJiHbIe CUCTeMBI. CHCTeMBI XpaHEHMS] W TPAHCIIOPTHPOBKH KPHUOTE€HHBIX
BeIIleCTB.

PexkomeHpyemasi iuTeparypa:

oCcHOBHai [1, 2];

JTOTIOMHUTe/IbHAs [3].

Tema 8. XuMmuueckasi TepMoANHaAMUKA. TOIVIMBO U OCHOBBI TOPeHUs

CamocrosTenbHaa pabdora. Teruviora cropaHusi. OCHOBHBbIE TOJIOXKEHUST
Teopur ropeHusi. OCOOEHHOCTH CKWUTaHWS TBEPZOro, >KUIKOrO W Ta3000pa3HbIX
TOI/IMB U pacueT TeOpeTHUYeCKH HeoOXOAWMOro Ko/IMYecTBa BO3ZAyXa IS UX
okuranus. Kosdduiment nu3bpiTka Bo3gyxa. CocTaB 00beM ITPOAYKTOB CrOpaHUS.
TeopeTuyeckas TeMrieparypa ropeHuUsl.



Tepmoxumus. 3akoH ['ecca. YpaBHeHus Kupxroda. Xumuueckoe paBHOBecHe U
BTOPOM 3aKOH TepMOJVHAaMWKWA. KOHCTaHTa paBHOBECHUSI M CTelNeHb AUCCOLMALWU.
TenioBol 3akoH HepHcta. Buel TorivBa U Ux Xapaktepuctuku. Kiaccudukaiys
TOTUIMB. TBepjoe, >KWJAKOoe U ra3oo0pa3Hoe TOIUIMBO W UX XapaKTePUCTUKH.
DneMeHTapHbIN COCTaB TOTIUBA.

PexkomeHayemasi iuTeparypa:

oCcHOBHaf [1];

JoTIoMHUTe /IbHasA [1-3].

Tema 9. OcHOBHbIE TIOHSTHS U ONpe/ie/IeHUs] TEOPUH Ter1000MeHa

Jleknus. IIpegmeT v 3afiauu Teopyu TeryiooOMeHa. 3HaueHHe TeryiooOMeHa B
TIPOMBILLIIEHHBIX TIpoLjeccax. OCHOBHbIe TOHATUSA U OrpefesieHUs. Buzibl repeHoca
TeIUVIOTBI:  TeIUIONPOBOJHOCTb, KOHBEKLMSI UM  u3lyueHUe. 3akoH Dypebe.
KoaduimeHT TenionpoBogHOCTH.

PellieHvie ypaBHeHUsI TeJIONPOBOJHOCTU [1JisI OAHOCIOMHOW U MHOTOC/IOMHOMN
TJIOCKOUW M LTUJTMHAPUYECKOU CTEHOK.

PacueT TeMIiepaTypHOIO MOJ/isi CTEHKH C yY4eTOM 3aBUCUMOCTU KOo3(duireHTa
TeIJIONPOBOAHOCTU OT TeMIIepaTyphl.

IIpakTHueckoe 3aHsATHe. TerUIONPOBOAHOCTb OJHO- W MHOTOCJIOMHBIX
TJIOCKUX U L[WIMH/IpPUUeCKUX CTeHOK. BbIMosHeHuWe pacueTHO-rpaduueckoil paboThl
«CTauroHapHas TerioNnpoOBOAHOCTbY.

CamocrosiTesibHasi pabora. IlogroroBka oOTueTa 1O  pe3y/bTaTam
BBITIO/THEHHOM pabOoTBhI.

PexkomeHnayemas iureparypa:

OCHOBHag [1];

Jorio/iHuTe /bHas [1-3].

Tema 10. TenionpoBoAHOCTH

JIaGoparopHas pabora. TeronpoBoAHOCTh MPU HECTALMOHADHOM DPeXXHME.
HecraioHapHbIii  TpoljecC  TemyIoNpOBOAHOCTH. MeToabl — pellleHds — 3ajjad
HeCTaLMOHAPHOW TerUIONPOBOAHOCTU: METOJ, pa3fie/ieHUsl TepeMeHHbIX, MeTOo[
WHTEerpajbHOTO TipeoOpasoBanust dypere, Meron Jlammaca. MeTos KOHEUHBIX
pasHocTel.  [uddepeHiinasibHOe  ypaBHeHUWe — TeIJIONPOBOAHOCTH.  YCJIOBUE
0fHO3HauHOCTU. Ko3ppuiieHT TemriepaTyporpoBOAHOCTH.

CamocrosTe/ibHasi padora.

OxnaxzaeHue (HarpeBaHWe) HEOTPAHWUYEHHOM TJIaCTHHBI, LWIMHApPA W I1apa
MpU TPAaHUUHBIX YCJOBUSX TE€PBOro, BTOPOrO, TpeThero poja. HecrarmoHapHbIN
MpoLieCcC TeIIONPOBOAHOCTA B TejaX KOHEYHBbIX pa3MepoB. PerynsipHble
PEXXUMBI.

PekomeHyeMasi 1uTeparypa:
oCHOBHaf [1];
JloTIoHKTe/MbHas [1-3].



Tema 11. KoHBeKTHBHBIN Temn1000MeH. OCHOBBI TeOPHH TEII000MeHa.

CamocrosaTe/bHass pabora. OCHOBHbIE TIOHSTUS U OTIpe/ie/ieHusl. YpaBHEHHE
HeiotoHna-Pruxmana. KosdduimenT ternootgaun. [TuddepeHiraabHble YpaBHEHHUS
TeruyiooOMeHa: ypaBHeHHe ABMKeHUs1 Bsi3kor >XugkocTh (HaBbe-CToOKca), ypaBHEHHe
TEIJIONPOBOAHOCTH IS TIOTOKA JIBIDKYIIENCS >XKMIKOCTH, YpaBHEHHE TEeIUIOOTAaud Ha
rpaHuile ToToKa W cTeHKU (buo-®ypbe), ypaBHeHUe Hepa3pbIBHOCTH. YC/IOBUE
OFIHO3HAYHOCTH K JuddepeHIMa/bHbIM YPaBHEHUSM KOHBEKTHBHOTO TeryioobMeHa.
OcHOBHbIe TIOJIO’KEHUsSI TeOpHH TIOTPaHUYHOTO cjosi. VccienoBaHue TeryiooTAaun
MeTOJjaMU TIOTPAaHUYHOTO CJIOS.

OcHoBbl Teopuu T0/j00usA. OCHOBHBIE OTpeJe/ieHds. YCJIOBUS TOA00US
busnueckux siBeHuit. [Ipeobpa3oBanus nogobus. Yucna nogobus. KpurepuanbHbie
ypaBHeHUs. @DU3MUECKHWH CMBICT OCHOBHBIX uucen  mofobus.  MeTofpl
MojienipoBaHys. [TOHSITHSI 0 MaTeMaThue CKOM MO/|e TUPOBAHUM.

TeruiooTzaua mpyu  CBOOOJHOM [ABW)KEHWH JKUJKOCTH. TeruyiooThaua B
HEOrpaHUUeHHOM O00BEMe: JlaMUHapHas W TypOy/JeHTHas KOHBEKLUA ¥
BePTHKa/IbHLIX TIOBepxHOCTel. Terioorjaua Ha TOPHU30HTAJILHOM  IJIOCKOM
TOBEPXHOCTH B HEOTPAaHWYEHHOM TIPOCTpPaHCTBe. TeryiooTzaua TOPU30HTATbHO
pacIiosioXKeHHOTo  I[WIMHJpPA B HeorpaHWUueHHOM o00béme. KpuTepuanbHbie
ypaBHeHUs1. TerioobMeH mipu cBOOOIHOM KOHBEKIMM B 3aMKHYThIX 00béMax. Pacuer
TeTUIO0Tauy yepe3 TOHKHe MPOC/IONKY >KUJKOCTH U rasa.

TerooTaua TIpU BBIHY>KJ€HHOM TeUeHWH >XUAKOCTH B Tpybax; TeryiooTAaya
NIpU JIaMUHADHOM U TypOy/IeHTHOM TeueHWM >XUJKOCTed B Tpybax; pacueTHbIe
ypaBHeHUsI TIoZ00usl.

TernooTjaua TMpH BBIHY)KAEHHOM [IBIDKEHWM Cpefbl. TerioobMeH mpu
IBYDKEHUU >KUJKOCTel BOJTb TI/IOCKOM TTIOBEePXHOCTH; TETJIO0T/jaua MpH JJAMUHApHOM
1 TypOy/JIeHTHOM ITOTPaHUYHOM CJI0€e; pellleHWe 3ajZiad MeTOZIOM TeOpUr ToAo0wus;
KpUTepHabHbIe YpaBHEHUSI.

PekoMeHyeMas JIUTeparypa:

oCHOBHaf [1];

JloTIoHKTe/MbHas [1-3].

Tema 12. N3n1yuyenue

CamocrosaTe/ibHass padora. OOmMe TOHATHS W OIpe/ie/ieHus]; TeTJIOBOU
GanmaHc JiyurcToro TerjioobMeHa. 3aKOHBI TeTJIOBOTO W3MyueHUs. TeruiooOMeH
W3/TyueHueM MeXAy TejlaMH, pa3je/leHHbIMH ITPO3pauHOM cpefoi; Ko3hduileHT
00/lyueHHOCTH;  TeIUIOOOMeH  U3JydeHHeM MeXAy TelaMu, TPOU3BOJIBHO
PACITOJIOKEHHBIMA B TIPOCTPAHCTBe. 3alllUTa OT W3y4yeHWs. V3myueHue ra3os.
W3nyuenve cakena TuiaMeHW Mpu mokape. Pacuer 6e30mMacHbIX B TIOXKApHOM
OTHOILIEHWW PACCTOSHUM W SKPaHHOM 3alllUThl OT TEIJIOBOTO H3IyueHHs. PacueT
TeryiooOMeHa U3/7ydeHHeM B TIOIVIOIIAmOIlel W u3ydarouled cpeze. JIyuncTwii
TETUI00OOMEH  MeXKIy  OrpakKJeHWeM W Haxofsilehdcss  BHYTPH  HETO
BBICOKOTEMITIepaTypPHOU ra30BOU CPeJION.



PaialinOHHO-KOHBEKTUBHBIA W paIMallAOHHO-KOHAYKTUBHBIN TeTioobMeH
rpu OOJIBITION ONTHYECKOH TO/IIMHe cpefbl. KpuTepuu pagual[MOHHOTO T10[00us.
Terio00MeH Orpa)kJaroIMX KOHCTPYKLIM TIPH TTOYKape B IIOMeIIeHHH.

PekomeHyeMasi iuTeparypa:
oCcHOBHaf [1];
JloTioMHKTe/MbHas [1-3].

Tema 13. Tenionepegaua. IHTeHcu(UKaMu Terionepeaayu

JIaGoparopHas pabora. Teruionepeziaua yepe3 1IOCKYIO, L[UTUH/PUUECKYIO,
chepuueckyto U OpeOpéHHyIO CTeHKW. [lyTH UWHTeHCU(PUKAIMM Tporiecca
Teruionepefau. TeryioBass wu3osisALMs. BbiOOp MaTepuasna TeryioBOM HW30OJISILUML.
MubdepeHivanbHbIe ypaBHEHUS TETJIOMaccooOMeHa.

CamocrosiTeibHass paGora. Ha3sHaueHue, KnaccuduKaiusi U CXeMbl
TeryiooOMeHHbIX ~ ammapatoB.  OCHOBHble — TIOJIOXKEHHsI  TeIJIOBOTO  pacyeTa
TeryI000MeHHBIX arrapaToB. YpaBHeHUe Teryionepeiaun.

PekomeHplyeMasi iuTeparypa:

oCHOBHaf [1];

JloTIoMHKTe /MbHasA [1-3].

Tema 14. OcHoBBI MaccooOmeHa. TenioMaccooOMeHHBIEe YCTPONCTBA.

CamocrosiTesibHasi pabora. OCHOBHbIe TIOHSATHUSI U OMpefe/ieHus.
KonrienTparmionHasi auddy3us. Tepmo- u 6apoguddysusi. KonektrBHas quddy3us.
MuddepeHiivanbHble ypaBHEHHsS TerjioMaccoobMeHa. [Iuddy3roHHbIe KpUTEpUU
nofo6usi. KputepranbHble ypaBHeHUs. Pacuer TeryioMmaccooOMeHa B BO3Zyxe TpHU
ero BBIHY)KJEHHOM W CBOOOZHOM [BW)KeHUHU. TersiomaccooOMeH TIpH HWCTIapeHHH
JIETKOBOCIIJIAMEHSFOIIUXCS U TOPIOUMX >KUAKOCcTel. OrleHKa T0yKapHOW OIacHOCTU
00pa3yroLXCs TTapOBO3AYIITHBIX CMeCeH B IIOMEI[eHHUSX.

HasHaueHue, KjlacCU(HUKAI[USA U CXeMbI TETUIOOOMEHHBIX arrapaToB. [IpuHImI
pacueta TerI000MeHHBIX arrapaToB. KOHCTPYKTHBHBIA W TOBEPOUHBLIN TEIJIOBBIE
pacueTbl TeriooOMeHHBIX armaparoB. CpegHuii TemrepaTypHbiii Hamop. OCHOBBI
T'UIPOAVMHAMUYECKOTO pacueTa TeljiIo0OMeHHBIX arrapaToB. PacueT Temriepatyp
TeTVIOHOCUTe el Ha BbIXO/le M3 arlfapara Mpu oljeHKe 06e30MacHbIX YCI0BUN paboThl.
[ToaroToBKa OTUETa 10 BBIMOJIHEHHOM paboTe.

PexkomeHayemas iurTeparypa:

OCHOBHag [1];

JOTIOMHUTe /IbHAs [1-3].

Tema 15. IIpumeHeHue Tenm/iI0OTbI B TMOKAPHOM OXpaHe M OXpaHa
oKpyxamwmieii cpeabl. OCHOBBI Heprocéepe)xeHHsI U OCHOBHBbIE€ HAarlpaBJ/IeHHUs
3KOHOMMH 3Hepropecypcos. BropuuHbie 3Hepreruueckue pecypcbl



IIpakTHueckoe 3aHaTHe. BTopuuHble >HepreTvueckue pecypcel (BOP).
Ob6uue monokeHuss W Kinaccubukaius BOP. Ponmp BOP B TOorumMBO M
terutoniorpebnennu. Vicrounrku BOP 1 ux ucrob30BaHMe.

CamocrosTeibHast padora. OCHOBHbIe TIOTPeOUTENM TEIVIOTHI. OJeMEHTHI
CYIIWIBHOW yCTAHOBKU. THUIBI CYIIWIbHBIX YCTAHOBOK. TeruioBout 6asaHC
CYLIW/IbHOW YCTAaHOBKM W OIpe/ie/ieHUe ee pa3MepoB. TexXHUKO-2KOHOMUUeCKHe
ToKa3are/u CYLIWIOK.

[Tpobnema 3aIUThl OKPY’KaroIlled cpeAbl OT BbIOpOCA MPOAYKTOB TOPEHWUS.
XapakTepUCTUKU OCHOBHBIX 3arpsi3HSIIOLIMX BelecTB. OCHOBHBbIE MeTOAbl OUMCTKH
ITPOAIYKTOB FOPEHUST OT BPeJHBIX BLIOPOCOB.

OCHOBHble  HarpaB/ieHWsI  3KOHOMHUM  SHepropecypcoB.  [loBbllieHue
3QGEeKTUBHOCTY JHEPTeTUUYeCKOTO0 U SHEProUCIIONB3YIOIIero  00opyAoBaHUS.
CHWwKeHUe >HEpPromnoTrepb, COBEPIIEHCTBOBAaHME ydeTa U HOPMHUDOBaHHE pacxoja
3HepropecypcoB. Pabota c BupTyanbHbIM Y MK B peskiMe CaMOKOHTPOJIS.

PexkomeHjyemasi iureparypa:

OoCHOBHaf [1];

JloTIoHUTeNbHas [1-3].

5. MeToauyecKue peKOMeH/Jaljiii M0 OPraHu3anui U3yUeHUus JUCHUIIMHbI

[Mpu peanu3alMy TPOrpaMMbl AUCLIUIUIMHBI UCIIO/IB3YIOTCS  JIEKLIMOHHBIE,
TIpaKTUUeCKUe 3aHSTHs, TabopaTopHbie paboThI.

OO1MMU 11e/IIMU 3aHATHHN SBISTFOTCS:

- o0o01rieHne, cUcTeMaTH3alus, yIayO/neHWe, 3akKperieHhe TeopeThuueCKUx
3HaHHWI TI0 KOHKPETHBIM TeMaM AUCLIATITUHB;

- dbopMHUpOBaHHEe YMeHUW TIPUMEHATH II0/lyUeHHble 3HAaHWS Ha TpaKTHKe,
peanu3aliys eZIMHCTBA UHTe/JIEKTya/IbHOW 1 TIPAaKTUUeCKOU JiesiTeTbHOCTH;

- BbIpaOOTKa TIPU pellieHru TTOCTaBAeHHbBIX 3a/1au MpodeCcCroHanbHO 3HAUMMBbIX
KayecTB:  CaMOCTOSITe/IbHOCTH,  OTBETCTBEHHOCTH,  TOUHOCTH, TBOpUYeCKOMU
WHUIMATHBBI.

LlensiMu IeKUWW SIBISIFOTCS:

- JaTb ~ CUCTeMaTHM3WpOBaHHble HayyHble 3HAHUSA TI0  AWCLIUILIIMHE,
aKI[eHTUPOBaB BHUMaHHe Ha Hanubosiee CJIOKHBIX BOTIPOCAX;

- CTUMYJIPOBaTh aKTUBHYIO TI03HABATeIbHYIO /IeATeTbHOCTb 00yYaroluXcs,
crioco0cTBOBaTh (hOPMUPOBAHUIO X TBOPUECKOTO MBbIITIJIEHUS.

B xome mpakTMUeckoro 3aHATUS o0OecrieurBaeTcsl TIPOIIeCC aKTUBHOTO
B3auMO/IeliCTBUsI 00yUaromuxcsi C TIperiofiaBaTtesieM; TTPUOOPeTaroTCs TTPaKTHUeCcKHe
HaBbIKM U ymeHUs. Llesb MpaKTHUeCKOTo 3aHATUS: YIIyOUTh U 3aKpernuTh 3HaHUS,
rojilyueHHble Ha JieKUWH, (OpMHpOBaHHWe HAaBLIKOB MCIIO/b30BaHUs 3HAHWM ISt
pellleHUs] TIPAKTUYeCKUX 3a7lay; BBIMOJIHEHHWEe TeCTOBbIX 3a/laHui TI0 TIpOBepKe
TIOJTyYeHHbIX 3HAHUU U YMEHUM.

Llesbto  /1abOpaTOpHOTO 3aHSATHS SIB/ISIETCS yCBOEHWE TeOpeTUYeCKUX OCHOB
JVCLIUTUTAHBI 1 TIO/TyYeHre TIPaKTHUeCKHUX HaBBIKOB MCC/Ie[JOBaHUS TTyTeM TTOCTAHOBKH,
npoBefieHYsi, 0O0pabOTKM M TIpe/ICTaB/eHUs] Pe3y/bTaTOB SKCIIePUMEHTa Ha OCHOBe



MPaKTUYeCKOTO MCTIO/Ib30BaHUSI PA3IMUHbIX MeTOJO0B (HaOsofeHusi, W3MepeHwus],
CpaBHeHUsI U [ip.), TIpUOOpeTeHUsi HABLIKOB OIMbITa TBOPYECKOH [esiTelbHOCTU. B
3aK/TIOUMTE/IbHOM  uYacTH  Jj1abopaTtopHOro 3aHsThsi  obydatoriyecss  oOpPMIISIFOT
pe3yJibTaThl SKCIIeEPUMEHTOB B (hOpMe OTueTa.

CamocTosiTenibHass pabota oOyuarol[uxcsi HarpaB/ieHa Ha YyriayOseHue W
3aKperieHWe 3HaHWM, TO/MyUeHHBIX Ha JIEKLUSX W APYTUX 3aHATUSIX, BbIPaOOTKY
HaBbIKOB CaMOCTOSITE/IbHOTO aKTUBHOIO TPUOOpeTeHHs HOBBIX, JOIMOJTHUTEIbHbIX
3HAHWUU, [TOArOTOBKY K IIPEe/CTOSIIUM 3aHATHSM.

6. OeHoYHbIe MaTepHUasibl M0 JUCLUIIINHE

TeKkyIMii KOHTPOJIb YCTIeBaeMOCTH 00eCTieurBaeT OljeHUBaHHWe X0/la OCBOEHUS
JUCLIUTIIMHBI, TIPOBOAUTCSI B COOTBETCTBUM C COJIepP)KaHWeM [UCLIMIIMHBI 110 BUlaM
3aHATHN B (opMe TeCTHUPOBaHHS, 3all[UThl OTUETOB TIO0 JIaOOpPaTOPHBIM paboTam,
pelleHust 3a7iay.

[TpoMeskyTouHasi aTTecTalydsi o0ecrieurBaeT OljeHMBaHUE MPOMEXKYTOUHBIX U
OKOHYATe/IbHbIX pe3y/bTaTOB 00y4YeHUs 10 [UCLUILIMHE, TIPOBOAUTCS B (opme
3ayeTa C OI[€HKOM, KypCOBOU pabOoThI.

6.1. IlpumepHbIe OLjeHOUHBbIE MaTepUaJibl:
6.1.1. Texkymero KOHTpo/IA

TunoBble 3a/jaHUsA /I/I TECTUPOBAHUSA:
1. Yem O0TIMYAKOTCA U3TydYeHUe OT TeJl C Pa3HOM TeMIlepaTypou:
- IJTAHOW BOJTHBI;
- CKOPOCThIO PACIIpOCTpaHeHUs;
- HaripaB/IeHUEM.
2. OCHOBHO}M 3aKOH, CBSI3bIBAIOIIN MOIITHOCTh U3TyUeHHs C TeMIIepaTypo:
- Kupxroda;
- [1naHka;
- Credana-bonbiiMaHa;
3. Eumi Teno abComOTHO YepHOe, TO 4YeMy paBHa ero u3jydaresbHas
CTII0COOHOCTE:
- 0’
-1;
-0,5.
4. Kakoe u3 TeJ Ha3bIBaeTCs aOCOMIOTHO OesTbIM:
- TeJI0 C TIOT/IoIaTe/TbHOM CTTIOCOOHOCTHIO, paBHOM 0;
- TeJI0 C OTPaykaTe/IbHOM CIToCOOHOCTRIO, paBHOM 0;
- TeJI0 C KO3 (ULIMEHTOM NPOIYyCKaHusl, PaBHbIM 1;
5. Kakoii 3aK0H yCcTaHaB/MBaeT CBsI3b TTIOTOKA M3/TyUeHUsl C HarpaB/ieHHueM:
- [1naHka;
- JTambGepra;



- Buna;

dopma oTtuera no s1aboparopHoii padore:
Otuet 0 naboparopHoii pabore No_

Ha3BaHue paboThI:
Llenb paboThi:
TeopeTuyeckas 4yaCThb:
OKCrepyuMeHTa/IbHas YacTh:
O6paboTKa pe3y/bTaToB:
BbIBOABI O COOTBETCTBUM YCTAHOBJIEHHBIM HOPMAaM M MPaBUJlaM OLIeHKU:

Tunosble 3aauun:

1. T'a3oBasi cMech UMeeT CieyroLIni MaccoBbIi cocTaB: CO, 12%; O, 8% u N,
80%. OnpenenuTs yelbHYI0 TEIVIOEMKOCTb CMeCH TIPY IMOCTOSIHHOM /jaB/IeHUMN.

2. Ta3 nipu gaenenuu 1,4 MITa u temneparype 55°C umeer o6bem 4 1. Uemy
paBeH 00BeM 3TOM MacChl ra3a Py HOPMasbHBIX YCIOBUSX?

3. Kak u Ha ckombko wu3MeHseTcsa Temneparypa 0,5 k2 Kuciopoza,
COBepIIaoIero npu aguabatHoM pacimpeHud pabory L=1,5 k/loc? OmnpenendTtsb
V3MeHeHHe BHYTPeHHeN SHePrUuM KUC/I0POo/a TIPU JAHHBIX YCI0BUSX.

4. OnpefenuTb CKOPOCTb UCTeUEHHsI BO3/yXa U3 BO3AYXOBOZAA C M30OBITOUHBIM
nasnenueMm 2,3 klla B moMell[eHHe C HOPMa/IbHbIMH YC/IOBUSIMHU.

6.1.2. IIpoMe)XxyTOUHOM aTrTeCcTaALiHA

IIpumMepHasa TeMaTHKa KypCOBBIX padoT

1. TemriepaTypHbIM peXXHUM MOKapa B TTIOMeLLeHUH

2. 'a30BbIe CMeCH M TePMOAMHAMUUeCKHe MPOLIeCChl B YC/IOBUSIX MOXKapa
3. 'a3006MeH 1pu BHYTPEHHEM T0)Kape B MoOMellleHu!

IIpumepHbIii epeyeHb BONMPOCOB, BBIHOCMMBIX Ha 3a4eT C OLIeHKOM

[IpegmeT TepMOAUHAMUKM.
OcCHOBHBIe NapamMeTpbl COCTOSIHUSA. 3aKOHBI M/jea/lbHbIX ra30B.
Pabora, coBepiiiaeMasi TeJIOM TIpH U3MeHeHUH 06bema.
BHyTpeHHsis1 sHeprusi, KOJIMUeCTBO TeryIoThl. [1epBbIi 3aKOH TepMOJUHAMUKH.
Crioco0blI 3a/1aHusT Ta30BOM CMECH.
CooTHOIIIeHUs] MeXKZIy MacCOBbIMH U 00beMHbIMHU AoJisiMu. OripeziesieHre
Ka)KYIL[eHCs MOJIIPHOM MacChl CMeCH U Tlapljia/ibHbIX /1aBJIeHU KOMIIOHEHTOB.
7. TeruioeMKOCTH cMecy pabouux Tesl.
8. TeroeMKOCTh Tesa, yAejlbHasi, oObeMHass U MOJSIpHasi TeTIOeMKOCTH.
CoOoTHOLLIeHUSI MeXy HUMU.
9. TerioeMKOCTH TP TIOCTOSHHOM 00beMe U /iaB/ieHHH. YpaBHeHHe Maiiepa.
10. TerytoeMKOCTH MiZiea/IbHOTO rasa. 3aBUCUMOCTb TeIVIOeMKOCTH OT TeMITepaTyphbl.
11. TlopsmoK Ucc/ieJoBaHUSI TEPMOJAUHAMHUUYECKUX TIPOLIeCCOB.
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12. iccnepoBaHre N30XOPHOTO TIpoLiecca.

13. ViccnenoBanme n306apHOTro mpotiecca.

14. ViccnepoBaHye U30TepMUueCcKoro rmnporecca.

15. ViccemoBanue agrabaTHOTO Tpoliecca.

16. UccnenoBanye MOMTPONHOIO mpolecca. OCHOBHBIE TePMOAMHAMUYECKHe
TIPOLIeCChl — YaCTHBIe C/IyYau IMOJIMTPOITHOTO MpoLiecca.

17. Knaccudwukaiiyss KOMIIpeCCOpOB Y MPUHLIUM UX [IeCTBUSI.

18. AHami3  paboThl  OJHOCTYTIEHYATOro  Komrpeccopa.  VHAWKaTopHas
auarpamma. Vzorepmuueckoe, afuabaTHOe U TIOJIMTPOITHOE CXKaTHe, TIOfHask paboTa,
3aTpauvBaemMasi Ha IpyBOZ, Komripeccopa. HezjocraTku ojHOCTyIIeHUaToro KOMIpeccopa.

19. MHorocTyrneH4YarbIi KOMIIpeCccop. NuaukaTopHas JvarpaMmma.
[IpenmyiiecTBa MHOTOCTYIIEHUAThIX KOMIIPECCOPOB.

20. Ucrteuenue ra3zos. CtaliuoHapHOe HMCTedyeHre. Ccnonb30BaHue B TEXHUKE.

21. YpaBHeHUe Hepa3pbIBHOCTU. [1epBbil 3aKOH TEPMOAWHAMUKU [I/Is1 TIOTOKaA.
YpaBHeHue bepHyu.

22. CBOUCTBA /I03BYKOBBIX M CBEPX3BYKOBBIX MOTOKOB. Coria u guddy30psl.
Coruto JlaBasns.

23. NicTteyeHue W3 CyXuBarolllerocs corvia. Pacuer Temrmieparypbl, CKOPOCTHU
VICTeUeHUs U pacxoja.

24. Kputnueckoe ucreueHue. PacueT TemriepaTypbl, CKOPOCTU HCTEUEHUS WU
pacxoja.

25. [ipoccenmipoBaHrie ra30B W mapoB. OcCOOEHHOCTH /IPOCCEIMPOBaHUS
Wlea/lbHOTO W peanbHOro ra3oB. [lonstue 00 3ddekre Dxoyns-TomcoHa.
ITpakTyeckoe UCII0/Ib30BaHKe IpoLiecca ApOoCCeMpoBaHUsl.

26. KpyroBoii miporjecc. Ilpsmble u oOpaTHble I[UKABL. BTOpoil 3akoH
TepMOAVHAMUKH.

27. Hukn Kapno u ero coiictea. K.I1.ZI. [lukna KapHo.

28. IloHusTre 0 fBUraTesnsix BHyTPeHHero cropanusi. IHAMKaTopHas AuarpaMmMa
YyeTbIpeXTaKTHOro  KapbOtoparopHoro  [I.B.C. MeTog  TepMoAMHaMHUYeCKOTO
pPacCMOTpPEeHUS LIUKJIOB.

29. [lukn gBUraresisi BHyTPeHHEro CropaHus C U30XOPHbBIM TTOABOOM TeILIOThI.

30. Ly ABUTaTesss BHyTPEHHEro CropaHusi C 1300apHbIM TTOJJBOZIOM TEeTLIOTHI.

31. lukn [Buraresss BHYTPEHHero CropaHusi CO CMeLIaHHBIM I[104BOJOM
Tery10Thl. CpaBHEHWEe LIMKJ/IOB JABUTaTelel BHyTPEHHEr0 CrOpaHusl.

32. [lnarpaMma COCTOsIHUSI. TpOWHasi TOUKa U KPDUTHYECKasl TOUKa. YPaBHEHUE
Knanenpona-Knaysuyca.

33. P-v muarpamma /11 BOASIHOTO Tapa. BjiaXkKHbIM, CyXOU U meperpeThiv map.
CrereHb CyXOCTH I1apa.

34. YpaBHeHnus Ban-znep-Baanbca u Bykanosuua-HoBukoBa.

35. T-s quarpamma fij1s1 BOASHOTO rapa.

36. vk KapHo a1 BogsHoro napa. vk PeHkuHa.

37. TermoduKalMOHHBbIM 1UK/A. [loHATWME O 1MK/IaX aTOMHBIX CHJIOBBIX
yCTaHOBOK.



38. OCHOBHBIE TIOHATUS U OIpee/ieHds Teopud TerioobMeHa. Buel
TiepeHoCa TervioThl: TeryIONPOBOAHOCTb, KOHBEKLIUS U U3/TyUeHue.

39. TerutonipoBogHOCTh.  [loHATHE 0O TeMIlepaTypHOM TIIOJie, TpajueHTe
TeMriepatypbl. 3akoH Pypbe. 3aBUCUMOCTb KO3 (UIMeHTa TerJonpOBOJHOCTUA OT
TeMIiepaTyphbl.

40. IuddepeniipaapHOe ypaBHeHUe TEMJIONPOBOAHOCTU. [ paHUUHbIe yCIOBUSI.

41. PellieHe ypaBHEHHs TEIJIONPOBOJAHOCTH sl OAHOC/IOMHOM TVIOCKOM CTEHKH.

42. PelieHre ypaBHEHHWS TeIJIONPOBOAHOCTH A/ MHOTOC/IOMHOM TIJIOCKOU
CTeHKHU.

43. PelieHrie ypaBHeHUS TeTJIONPOBOAHOCTH JJ1s1 LATMHPUYECKOM CTEHKH.

44. Vicrionb30BaHre MeTo/la TI0C/IefioBaTe/IbHbIX TIPUOIVKEHUM /11 pellieHus
3a/la4 CTallOHAPHOW TeI/IONPOBOLHOCTH.

45. KoHBeKTHBHBIM TerioobMeH. OCHOBHbIe TIOHATHSI U OIpe/ie/ieHHs.
YpaBHenue HerotoHa-Puxmana. Kosg¢uupeHT TennooTtaauu.

46. Cucrtema  muddepeHIMaNbHBIX  yPaBHEHUM [ KOHBEKTUBHOIO
TeruiooOMeHa. YC/I0BYe OJJHO3HAUHOCTH.

47. TTonstve o Teopuu nopo6usi. Yucna nopobus. KpurepuanbHble ypaBHEHUSI.
du3rueCKU CMBIC/T OCHOBHBIX UKCeT TI0/[00us.

48. KOHBEKTHBHBIN TETJIO0OMeH TP CBOOOAHOM KOHBEKI[MM B OOJBIIIOM
obneme.

49. KoHBeKTHBHBIN TeTsioobMeH mpy cBOOOIHOM KOHBEKLIUY B TIPOC/IOMKAX.

50. KoHBeKTUBHBIM TeTI000MeH NP BBIHYK/[EHHOM TeUeHUH >KUJKOCTeH.

51. Terioo6MeH 1Ipyu KUTIeHUU. DKCIIepUMeHTasIbHbIe aHHbIe. [Ty3pIphKOBOE U
TIJIEeHOUHOe KureHue. Bompock! ToykapHO# 6e30MacHOCTH YCTPOMCTB U arlapaTroB, B
KOTOPBIX Peasr3yroTCs MPOLeCChl KUTIEHUS )KUIKOCTEM.

52. TeryiooOMeH TIpU KOHJleHCAl[iM Tiapa. [LieHouHass W KariejibHash KOH[|eH-
caLusi.

53. JlyuucThli TerioobMeH. OCHOBHbIe TIOHSTUSI W OIfpefiesieHus. bamaHc
JYYUCTOTO TerjioobMeHa.

54. 3aKOHBI TEeIJIOBOIO U3/y4YeHus.

55. JIyunCThIM TeryiooOMeH MeXKy TeJlaMU, TIPOU3BOIbHO OPUEHTUPOBAaHHBIMHU
B TIpocTpaHcTBe. PacueT 6e30MacHbIX B TT0yKaPHOM OTHOIIIEHUM PaCCTOSTHUM.

56. Vcrionib30BaHMe 3KpaHOB [i/1s1 obecrieueHus1 6e30MacHbIX paCcCTOSHUM.

57. Ha3HaueHue, Kimaccu(uKarivsi U CXeMbl TeT/I000MeHHBIX arrapaToB.

58. OcHOBHBIE TIOJIOXKEHUs TEIJIOBOTO pacyeTa Terj00OMeHHBIX arrapaToB.
CpefHul TeMniepaTypHbIU HaMop.

59. Terutonepesiaua yepes MJIOCKYH OJHOCIOWHYIO CTEHKY.

60. Tenonepesaua yepe3s IJIOCKYX0 MHOTOC/IOWHYIO CTEHKY.

61. Tenmonepesaua yepe3 LMIMHAPUYECKYO CTeHKY. Kputhueckui guametp
TEeT/I0BOU U30JISILUH.

62. I3MeHeHre TeMmrmepaTypbl MPU HeCTAllMOHAPDHOM pexume. PerysnsipHbIi
TEeT/JIOBOU PEXKUM.

63. YpaBHeHUe HeCTalMOHAapPHOM TEeIJIONPOBOAHOCTU U METOAbI €ro pelleHus.
O0600111eHHBIE TTIEpEMEHHBIE.



64. /IByXCTOPOHHUM NIPOrPeB CTeHKU MIPU IPAHUYHBIX YCIOBUSX 3-TO poza.

65. HecrauoHapHast TerulONpOBOAHOCThL IIOJIyOTPAaHWUYEHHOIO Teja IIpU
CTaLMOHAPHBIX TPAHUYHBIX YCIOBUSIX.

66. OcoOeHHOCTH pellleHUs] 3a/jau HeCTal[MOHADHOM TeTUIONPOBOJHOCTA B
No)kapHoM Jiesie. Vi3MeHeHWe (U3UUECKMX TapaMeTpOB Tejl TPU HarpeBaHUM B
YCJIOBUSIX TIOXKapa. BiivsiHWe B/IaKHOCTH CTPOWTEIbHBIX MaTepuanoB. CTaHAapTHBINA
TeMIrepaTypPHbIU PEXXUM U Mpejiesl OrHeCTOUKOCTH.

6.2. Illkasa ouLeHUMBAHUA pe3y/bTAaTOB MPOMEXYTOUHON aTrTecTalud H
KPUTepHH BbICTAB/IeHHUSA OLIeHOK

Cucrema OLleéHMBAHHWA BK/IFOUdeT:

®dopma [Tokaszarenu
Kpurepuu BbICTaB/IeHUA OLIEHOK [IIkana oLeHUBaHUS
KOHTPOJISA OLlIeHMBaHUs
KypcoBasi coflepkaHue, paboTa BBITIOJIHEHA CaMOCTOSITE/ILHO, OTJINYHO
pabota oopmeHye, uMeeT Hay4YHO-TIPaKTUYe CKUN
TI0/THOTA Y | XapakTep,  COJEpXWUT  3JIeMeHThI
3amuTa paboThl | HOBU3HBI;  OQOpM/IEHHe  OTBedyaeT
yCTaHOB/IEHHBIM TpeGoBaHUsIM;

MOKa3dHO 3HdHHME€ TeOpeTHUYeCKOro
MaTepHudJjia 110 paCCManHBaeMOﬁ

TeMe, yMeHUe aHa/IM3UPOBaTh,
apryMeHTHPOBaTh CBOIO TOUKY
3peHus, Jenatb  0000meHWe U
BBIBOZIbI;  Marepuaj  W3/araercs
IPaMOTHO, JIOTUYHO,

10CJIe[j0BaTe/IbHO; BO BPEMs 3alliUThI
MI0Ka3aHO YMeHHe KpaTkKo, AOCTYITHO
Tpe/iCTaBUTh pe3yJ/bTaThbl
VCC/Ie/IOBaHUs, aJieKBaTHO OTBETUTh
Ha M0CTaBJ/IeHHble BONPOCHI.

paboTa BBITIOJTHEHA CaMOCTOSITETBHO, XOPOLIO
umeer HayUHO-TIPaKTHU4e CKUiA
XapakTep,  COAEP)KUT  SJIeMEeHTHI

HOBHM3HBI, HMEIOTCS HeJoueTbl B
oopmieHnu  KypcoBoi  paboTh;
MOKa3aHO 3HAaHHE TEeOPeTHUYECKOro
Marepuajsia [0 pacCMaTpUBaeMOM
Teme, yMeHHe aHa/TM3HPOBATh,
apryMeHTHPOBaTh CBOIO TOUKY
3peHusi, Jenatb  00oOIeHWe U
BBIBOJ]b; ~ MaTepual He  Bcerzaa
W3/1araeTcs JIOTUUHO,
TI0C/IeZIOBaTe/IbHO; BO BPeMsl 3allUThl
MOKa3aHO YMeHHWe KpaTKo, AOCTYITHO
TIPe/ICTAaBUTh pe3y/bTaThl
WCC/IeIOBAHUS, OJHAKO 3aTpPYAHEHbI
OTBETHI Ha ITOCTAB/IEHHbIE BOIPOCHI




paboTa BBITIOJITHEHA CaMOCTOSITETBHO,
HE COMEP)KUT 3JIeMeHTbl HOBU3HbI;
UMEIOTCS HeJoueTbl B O(QOpPMJIeHUN
KypCOBO#1 paboThI; He B TIOJIHOM Mepe
B/IafieHue TeOpPeTUYeCKUM
MaTrepuajioM TI0 paccMaTpuBaeMoin
TeMe, aHaIM3 U apryMeHTHPOBaHHe
TOUKHU 3peHus], 0000ITleHre U BBIBO/IBI
BBI3BIBAIOT 3aTPY/IHEHUS; MaTepyal He
BCeTZa W3/1araeTcst JIOTUYHO,
TOC/IeIOBATe/IbHO; BO BPEMS 3alllUThl
UMEeITCS 3aTpyAHEHUst B
TIpe/iCTaB/IeHU N pe3y/bTaToB
WCC/IeIOBaHUST WM OTBeTaXx  Ha
TIOCTaB/IEHHbIE BOTPOCHI.

YAOBJIETBOPUTEIBHO

paborta BBITIOJTHEHA He
CaMOCTOSITe/IbHO, He HMeeT HayuyHO-
TpakTHye CKUi XapakTep, He

COAEP)KUT  JIeMeHTbl ~ HOBU3HBI;
oopmsieHMe  He  COOTBETCTBYyeT
yCTaHOBJIEHHbIM TpeboBaHUSM;
OTCYTCTByeT MOHMMaHWe W BiajJieHue
MaTrepvajoM IO paccMarpuBaeMoi
TeMe.

HEYAOB/IETBOPDUTEJIbBH
(0)

3auet C
OLIeHKOM

MMPpaBHUJIbBHOCTDb
U I10JIHOTAa
OTBETAd

JlaH TpaBU/bHBIM, MOHBIA OTBET Ha
MIOCTaB/IeHHbI  BOIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUM
10  JUCLIMIUIMHEe,  Jl0Ka3aTe/bHO
PacKpbITbl  OCHOBHbIE  TOJIOKEHUS
BOIIPOCOB; MOTYT OBbITb [OIMYIIeHbI
HeZloueThl, VICTIpaBJIeHHbIe
CaMOCTOSITEeJIbHO B IpolLiecce OTBeTa.

OTJ/IMYHO

JlaH  TIpaBU/bHBIM,  HEJOCTaTOYHO
TO/IHBIM OTBeT Ha TIIOCTaB/IeHHBIN
BOIIPOC, TOKa3aHO yMeHHe BbIJIe/IUTh
Cyll|eCTBeHHble U HeCyIleCTBeHHbIe
MpPU3HAKK, TPUYUHHO-C/IeICTBEHHBIE
CBSI3W; MOTYT OBITH  JIOMYIIE€HBI
He/I0UeThI, HCIpaB/ieHHbIe o
TTOMOIIBIO TIPEeMNOoiaBaTe/Isl.

XOPOIIIO

JdaH HeJoCTATOUYHO l'IpaBHJ'IbHI::IfI %1
TTOJIHBIM OTBeT, JIOTHKa 4
moc/j1e10BaTe/IbHOCTDh H3JI0KEeHUA
HMEeRT HapyIIeHNd; B oTBEeTe
OTCYTCTBYIOT BbIBOJHEI.

YAOBJIETBOPUTE/IBHO

OTBeT TIpe/ICTaB/IseT coboit
pa3po3HeHHbIe 3HaHUs C
CYLECTBEHHBIMA  OLIMOKaMM IO
BOTIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh

M3J10)KeHN; JAOINO/THUTEJ/IbHbIE 4

HEYI0BJIETBOPUTE/IbH
(0]




YTOUHSIIOIIE BOTIPOCHI He TIPUBOJIAT K
KOpPPEeKIMY OTBeTa Ha BOTPOC.

7. PecypcHoe obecneueHue JUCHUTUINHBI
7.1. JIuLieH3UOHHOE M CBOOOJHO PacmpoCcTpPaHsieMoe IMPorpaMMHoe
obecrieueHue

[TepeueHb JIHI[EH3MOHHOTO M CBOOOJHO PacCIpOCTPaHSEMOro MPOTrPaMMHOIO
obecrieueHusi, B TOM UHC/ie OTeueCTBEHHOTO TIPOM3BO/ICTRA:

- Microsoft Windows 7 Professional — ITIO-BE8-834 [JIuijeH31OHHOE]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuijeH31OHHOE]
(MHOCTpaHHOTO MPOM3BO/ICTBA);

- Microsoft Office 2007 Standard - TII0O-D86-664 [JIuijeH31OHHOE]
(MHOCTpaHHOTO MPOM3BO/ICTBA);

- Microsoft Office Standard 2010 - TIO-413-406 [JIuieH3UOHHOE]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Microsoft Office Standard 2013 - TIIO-3C0-218 [JIuijeH3UOHHOE]
(MHOCTpaHHOTO TTPOU3BO/ICTBA);

- Adobe Acrobat Reader — ITIO-F63-948 [CBobogHO pacmpocTpaHsieMoe]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- 7-Zip — TIO-F33-948 [CBobogHo pacmnpocTpaHsemoe] (MHOCTPAaHHOIO
TIPOM3BO/ICTBA);

- Adobe Flash Player — I10-765-845 [CBobogHO pacrpocTpaHseMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Apache OpenOffice — TIIO-EB7-115 [CBoboaHo pacrpocTpaHsieMoe]
(MHOCTpaHHOTO MPOM3BO/ICTBA);

- Google Chrome - TIIO-F2C-926 [CBobomHo pacripocTpaHseMoe]
(MHOCTpaHHOTO MPOM3BO/ICTBA);

- LibreOffice — [TO-CBB-979 [CBo6oiHO pacripocTpaHsieMoe] (MHOCTPaHHOTO
TIPOU3BO/ICTBA);

- AnpT Obpa3oBanne 8 — I10-534-102 [CoboaHO pacrpocTpaHsemoe-1912]
(0TeueCcTBEHHOTO NMPOM3BO/ICTBA).

7.2. IIpodeccuonaibHbIE 0a3bl AAHHBIX U HH(POPMaALIOHHbIE CIIPABOYHbIE
CHUCTeMbI

WHdopmalmoHHas cripaBoyHasi cucteMa — CepBep OpraHOB roCy/jlapCTBeHHOM
Bnactu  Poccuiickoit  ®egeparu  http:/poccus.pd/  (cBoOOAHBINM  JOCTYM);
npodeccroHa/bHbie 0a3bl JaHHBIX — [lopTan OTKPBITBIX AaHHBIX Poccubickoi
®eneparuu  https://data.gov.ru/  (cBoGoAHBIM  A0CTyIl); (eAepanbHbIM  TTOPTasI
«Poccuiickoe o6pa3oBaHue» http://www.edu.ru (cBoOOAHBIM [JOCTYI); CUCTeMa
ouLMasbHOrO  OMYyO/JIMKOBAaHUS ~ TPABOBbIX aKTOB B 3/7IeKTPOHHOM  BH/E
http://publication.pravo.gov.ru/  (cBoOoAHBIM  A0CTYyI); deAepaabHbIii  MMOPTal



«CoBepIlleHCTBOBaHHEe TOCYIapCTBEHHOTO yripaB/ieHus» https://ar.gov.ru (cBoOOAHbIH
JIOCTYM).

7.3. JIuTeparypa

OcHoBHas siuTeparypa:

1. TemnorexHuka: Yueb. ans By3oB. / B.H. Jlykanun, M.I. Illatpos, I.M.
Kamdep u ap.; nox pen. B.H. JlykanuHa. — M.: Beicin. mik., 2009. Pexcum
docmyna: http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-
9098-4c254500d14d

2. A.A. Kysemun, H.H. PomanoB, A.A. IlepmsikoB / IIpoueccel
TETUIONPOBOJHOCTY B TIPAKTHKe TIOXKAapHOTO Jiena: yueObHoe mocobue. / Tloxa obrmeit
penq. b.B. TaBkamorka. — CII6.: CaHkr-IleTepOyprckuii  yHUBEPCHUTET
TocyzmapcTBeHHOM TipoTUBOMOXKapHOU ciayxbet MUC Poccuu, 2020. — 132 c.
Pexxccum Odocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-
4e67-bc84-52f1a46733b5

JonosHnTe/IbHAsA IMTEpaTypa:

1. AkumoB M.H., KysemuH A.A., PomanoB H.H. T'a3oBbie cMecu wu
TEIJI0eMKOCTh: 3a/laHds M MeTOJWYeCKWe YKa3aHWs MO0 BBINOJHEHUI0 pacyeTHOU
pabotel. / ITox obmieii pex. B.C. ApramonoBa. — CII6.: Cankrt-IleTepOyprckuii
uHCTUTYT ["'oCcyAapcTBeHHOM npoTuBoIio)KapHo ciy»k6e1 MUC Poccuu, 2004. — 19
c. Pexcum docmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7€69-4392-8b38-274911belbc8

2. AxkumoB M.H., Ky3emuH A.A., PomanoB H.H. TepmogrHamMmuyeckuii pacuet
LMK/Ia JABUraTessi BHYTPEHHEro CropaHusi: 3aJaHus U MeTOAWYeCKUe yKas3aHus MO
BBIMOJIHEHUIO pacueTHOM pabotel. — CI16.: CaHkr-IleTepOyprckuii MHCTUTYT
["ocynapcTBeHHOM MpoTUBONoXKapHoi cirykoe1 MUC Poccun, 2004. — 10 c. Pexcum
docmyna: http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
93f4-4b2e8354bc96

3. AkumoB M.H., Ky3pmun A.A., PomanoB H.H. KoHBeKTHBHBIM TeI/I000MeH:
3ajjaHusl 1 MeTOAUeCKHe yKa3aHUsl 10 BBITIOJIHEHUIO pacueTHOM pabotbl. — CII0.:
Cankr-IletepOyprckuii  MHCTUTYT [OCymapCTBEHHOM TTPOTHBOIOMKAPHOM CTY’KOBI
MUYC Poccum, 2004. — 27 «c. Pexcum OJocmyna: http:/elib.igps.ru/?
142&type=card&cid=ALSFR-1{f0f2be6-e37f-403f-bbdf-2ee6ddcffd44

7.4. Marepua/IbHO-TEXHHYECKOe o0ecrneueHne

[nsa mpoBeseHuss W obecriedeHUs] 3aHATHN UCIIO/B3YIOTCS  TIOMEIIeHHs,
KOTOpbIe TIPeACTaB/SIOT CO0Ol yueOHBbIe ayAUTOPUU [JisI TIPOBe/leHHs yueOHBIX
3aHSITUM,  TPeAYyCMOTPEHHBbIX  TPOrpaMMOM  CHelyajvuTeTa, OCHall|eHHbIe
obopymoBaHHEM MW TEeXHUUECKUMHU CpeJCTBaMH OOyUYeHMs: aBTOMATH3UPOBAHHOE
pabouee MecTO TIperojjaBaTesiss, MapKepHasi Z0CKa, MYJIbTUMeJUMHBINA TIPOEKTOp,
JIOKyMeHT-KaMepa, TT0cajiouHble MecTa 00yUaroIuxcsl.

[TomerieHnst [ CaMOCTOSITE/IbHOM PabOThI  OOyYaroIUXCsS  OCHAII[E€HBI
KOMITbIOTEDHOU TEXHUKOM C BO3MOKHOCTBIO MOJK/IHOUEHHS K ceTu «VIHTepHeT» U


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

obecrieueHreM [JOCTyIa K 37eKTPOHHOM MH(OpMalMoHHO-00pa3oBaTe/bHOM cpejie
YHUBEPCUTETA.

[nst  mpoBefieHust ylabopaTopHbIX  paboOT — HcCIob3yeTcs — jaaboparopust
«JlabopaTopusi TeMJIOTeXHUKU».

ABTOpBI: KaHAWJAT MeJjaroruueckux Hayk, goueHT Ky3sbMuH A.A.; KaHguzar
TeXHUYeCKUX HayK, AoLeHT MuHkuH [I.A.; KaHAU[AT TeXHUYeCKUX Hayk, JOLIeHT
PomanoB H.H., kauaugar regaroruueckux Hayk [lepmsikoB ALA.
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