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1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.

Ju—

Hay4unTs Oyxynmx CHenuaaucToB BIAJCTh HE TOJIBKO TEOPHEH, HO M METOJJaMH pacyeTa OCHOBHBIX IIPOLIECCOB TEILIO U
MaccooOMeHa, OpMUPOBAHHE YETKUX OCHOBHBIX (PM3UUECKUX 3aKOHOB TEIIIOMaccOOOMEeHa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

ux (pazzen) OOIT: | 51.0.19

2.1 | TpeGoBaHus K NpeIBAPUTEIbHOI HOATOTOBKE 00y4al0Ierocs:

2.1.1 | MaremaTtuka

2.1.2 | ®usuka

2.1.3 | Xumus

2.2 | AucuMnJuHbI M1 NPAKTHKH, AJI51 KOTOPbIX OCBOEHHE JAHHOM JUCHUNJIUHBI (MOAYJIs1) HEOOXOTUMO KAK
npeiIecTBYyOIIee:

2.2.1 | TexHonorn4eckue 3HEProHOCUTENH NPEIPUATHIA

2.2.2 | TemnomaccooOMeHHOE 000pyAOBaHHE PEATIPUATHI

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCLIUTIIMHBI
(MOZY.JIA)

YK-1: Cnioco6eH ocymecTB/ISThH MOUCK, KPUTHYECKU aHAJIN3 U CMHTe3 HHGOPMAaUHUH, TPUMEHSTh CHCTEeMHBbII MOAX0/ 1JIs1
peuieHus MOCTAaBJCHHBIX 3a/1a4

Wnpukarop 1 | YK-1.2. Hcnonb3yeT cMCTEMHBII TOAXOA IJIs PEIIEHUs TOCTAaBIECHHBIX 3aay.

OIIK-3: Cnioco0eH 1eMOHCTPHUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHsl, MIPeodpa3oBaHus, TPAHCIIOPTA U
HCIOJb30BAHUSA TCIVIOTHI B TEIVIOTEXHHYICCKUX YCTAHOBKAX H CUCTEMAX

Wumukarop 1 | OIIK-3.3. Mcnone3yer 3HaHHE TEIUTO(QU3NIECKUX CBOUCTB PaOOYUX TEN IPH PACUYCTAX TEIIOTEXHUISCKHX
YCTaHOBOK M CHCTEM.

Wumukarop 2 | OIIK-3.6. JIleMOHCTpHpYeT HOHIMaHHE OCHOBHBIX 3aKOHOB U CIIOCOOOB ITEPEHOCA TEIUTOTHI M MacCHI.

Wumnkarop 3 | OIIK-3.7. IIpuMerseT 3HaHNUSA OCHOB TEINIOMACCOOOMEHA B TEIUIOTEXHUYECKUX YCTaHOBKAX.

B pesyibTare 0CBOCHHS JUCHMILUINHBI 00y4alOIIMiics 10/KEeH

3.1 (3HaTh:

3.1.1 | 3akOHBI ¥ OCHOBHEIS (1)1/13I/IKO-MaTeMaTI/I‘{CCKI/Ie MOJCJIH MEPEHOCA TCIJIOTBI U MAaCChl IPUMEHHUTEIIBHO K
TCIIIOTEXHNYCCKUM YCTAHOBKAM U CUCTEMAM.

3.2 | YmeTh:

3.2.1 | PaccuuThiBaTh TeMNepaTypHbIe MOJIs (TI0JIS KOHLIEHTPAIMKA BEUIECTB) B MOTOKAX TEXHOJOTHYECKHUX KHUJIKOCTEH U ra3oB, B
9JIeMEHTaX KOHCTPYKIIMHU TEIUIOBBIX U TEIUIOTEXHOJIOTUIECKUX YCTAHOBOK C IIEBbI0 MHTEHCHU(HUKAIINH TPOIIECCOB
TerIoMaccooOMeHa, 00eCTIedeHNsI HOPMAIBHOTO TEMIIEPATYPHOTO pexkrMa paboThl 371eMEHTOB 000PYAOBaHHS U
MHUHUMH3ALUHU TOTEPh TETUIOTHI.

3.3 | Baagerb:
3.3.1 | OcHoBaMu pacyeTa MPOLECCOB TEIIOMACCONIEPEHOCa B 3JIEMEHTAX TEIUIOTEXHUYECKOTO B TEIIOTEXHOJIOTHUECKOTO
000pyIOBaHUS.
4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJINHBI (MOJAYJIS)
Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ipumeuanue
3aHATHSL | 3aHITHSA Tem Kypc M pPaKT.
Paznen | Pa3speu 1. Cnoco0bl
Tenjioo0MeHa
1.1 Jlex [penmer kypca, oOmue 3 1 VK-1 OIIK- | JI1.1J12.1JI3. 0,5 JIEKIAS —
noHsATHs. OCHOBHBIC 3 1J13.2J13.3 npecc-
IIpoILeCcChl Iepenady Tema: JI3.4 JI3.5 KoH(pepeHIHsA
TEILUIONPOBOJHOCTD, 31 ; YK-1.2;
KOHBEKTHBHEIN TEIIOOOMEH, OIIK-3.3;
paauaIMOHHBIN TEITO0OMEH. OIIK-3.6;
OIIK-3.7




1.2 Jlex Tenmoornaya u 0,5 VYK-1 OIIK- JI1.1J12.1 0,5 JIEKIAS —
teronepenada. OCHOBHbIC 3 21 npecc-
KOJIMYECTBCHHBIE KoH(pepeHIHsA
XapaKTEpUCTUKHU IIpoLecca ; YK-1.2;
IepeHoca Teria: KOJIU4ecTBO OIIK-3.3;
TEIJIa, TSIJIOBOM ITOTOK, OIIK-3.6;
IJIOTHOCTH TETUIOBOTO MTOTOKA, OIIK-3.7
MOIIIHOCTh BHYTPEHHUX
HMCTOYHUKOB TEIIA.

1.3 Cp 21 VK-1 OIIK- | JI1.1J12.1 0 YK-1.2; OIIK

3 €| -3.3; OIIK-
3.6; OIIK-3.7
1.4 DK3aMeH 0,5 | YK-1OIIK- | JI1.1J12.1 0 YK-1.2; OIIK
3 91 -3.3; OIIK-
3.6; OIIK-3.7
Paznen | Paspea 2.
JuddepenunanbHoe
YpaBHeHHe
TeNnJIONMPOBOTHOCTH H €ro
pemennsi; Cucrema
au¢depeHInATbHBIX
YPaBHeHMIi KOHBEKTUBHOI'O
Tem1000MeHa

2.1 Jlex Huddepenmaasaoe 1 VYK-1OIIK- | JI1.1J12.1 0 VYK-1.2; OIIK
ypaBHEHHE 3 21 -3.3; OIIK-
termtonpoBoanocT. Koap hpurm 3.6; OIIK-3.7
€HT TEMIIepPaTypOIIPOBOHOCTH,
3aBUCHMOCTH OT ITapaMeTpOB
mpoiecca.

2.2 Jlex Kpaesbie ycnoBust st 0,5 | YK-1 OIIK- JIT.1J12.1 0 YK-1.2;
IIPOLIECCOB TEILIONPOBOIHOCTH: 3 91 OIIK-3.3;
HayajlbHble ¥ IPAaHUYHBIE OIIK-3.6;
YCIIOBHS IEPBOTO, BTOPOTO, OIIK-3.7
TPETHEro U YETBEPTOrO PoAa.

2.3 JIa6 Omnpenencaue K03¢hdHUIeHTa 2 VK-1 OIIK- | JI3.5J13.6 0 YK-1.2; OIIK
TETJIONIPOBOJHOCTH 3 21 -3.3; OIIK-
TETJIOU30JISIIHOHHOTO 3.6; OIIK-3.7
MaTepuaa

2.4 Ilp Hecranmonapnas 1 YK-1 OIIK- JI2.1J13.1 0,5 Pabora B
TETJIONPOBOAHOCTH B TNIACTHHE 3 JI3.3 MaJbIxX
LUJIMHIPE U B TENAaX KOHEYHBIX 31 rpymnax YK-
pasmepoB 1.2; OIIK-

3.3; OIIK-
3.6; OIIK-3.7
2.5 IIp TennonpoBoAHOCTH NPU 1 YK-1 OIIK- JI2.1J13.1 0 YK-1.2; OIIK
CTaIlMOHAPHOM PEXUME 3 JI3.3 -3.3; OIIK-

31 3.6; OIIK-3.7

2.6 Cp 21 VYK-1OIIK- | JI1.1J12.1 0 VYK-1.2; OIIK
3 31 -3.3; OIIK-

3.6; OIIK-3.7

2.7 DK3aMeH 0,5 | YK-1 OIIK- JIT.1J12.1 0 YK-1.2; OIIK
3 31 -3.3; OIIK-

3.6; OIIK-3.7

2.8 Kontp.pa 0,5 | YK-1 OIIK- 0 VK-1.2; OIIK
6. 3 21 -3.3; OIIK-

3.6; OIIK-3.7

Paznen | Paspes 3. IlpumeHeHue

METO/0B 000 U
pa3MepHOCTell K H3YYeHUI0
NMpPoLEeccOB KOHBEK-TUBHOTO
Tenjioo0MeHa




3.1 Jlex VcenoBus momobus 1 VYK-1 OIIK- JI1.1J12.1 0,5 npobnemMHas
(U3NYECKUX MPOIIECCOB, 3 21 nekuus YK-
CBOMCTBA MOJOOHBIX 1.2; OIIK-
nporeccos. [IpuBenenue 3.3; OIIK-
YpaBHEHUH TEIUIOBBIX 3.6; OIIK-3.7
IIOTOKOB K 0Oe3pa3MepHOMY
BH]TY.

32 Jlex [Iu — Treopema, OCHOBHbIE 0,5 [ YK-1 OIIK- JI1.1J12.1 0,5 npobnemMHast
KPUTEPHH TEIJIOBOTO 3 21 nexust YK-
noxo0us. 1.2; OIIK-

3.3; OIIK-
3.6; OIIK-3.7
33 Cp 21 YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 91 -3.3; OIIK-
3.6; OIIK-3.7
34 OK3aMeH 0,5 | YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 21 -3.3; OIIK-
3.6; OIIK-3.7
Pasgen | Pasgen 4. Temyoornaua u
TUAPaBIHYECKOe
CONMPOTUBJIEHHE NP
BBIHYK/I€HHOM Te4YeHHH B
KaHaJax, 00TeKaHUU TPYObI
U Iy4Ka Tpy0; pacyer
K03 GUIEHTOB
TemI100TAAYU NPU cBOOOIHOM
KOHBEKIHH

4.1 Jlex OCOOEHHOCTH TCUCHHUS M 1 VYK-1 OIIK- JI1.1J12.1 0 VK-1.2; OIIK
TEII000MeHa B TpyOax. 3 21 -3.3; OIIK-
JlamMmuHapHBI#i 1 TypOYJICHTHBIH 3.6; OIIK-3.7
PEXUMBL. YYacTKu
TUAPOJIMHAMUYECKON U
TEII0BOM CTaOMIM3aINH,

CTaOMIM3UPOBAHHOE
TeueHue. BS3kocTHRI 1
BSI3KOCTHO-TPABUTAIIMOHHBIH
PEXUMBI TeUeHHS. MeTo bl
pacuéra TEIUIO0TAAYH MPU
CcTaOMIN3UPOBAHHOM TEUCHUH
B TpyOax.

4.2 Jlex Termnoornava npu 0,5 VYK-1 OIIK- JI1.1J12.1 0 VK-1.2; OIIK
JIAMUHAPHOM H TypOyJIEHTHOM 3 21 -3.3; OIIK-
pEeXUMaX TEUEHUS )KUIKOCTH B 3.6; OIIK-3.7
[NIAAKUX TpyOax Kpyrioro
CCUCHHUs, PaCUETHBIC (POPMYJIBL.

Terootnava npu nepexoaHoOM
pEeXUME TEUESHUS

xunkoctu. Ternooraaya B
TpyOax HEKPYTIOro
MTOTIEPEYHOTO CEUCHUS U B
M30THYTHIX U IIEPOXOBATBHIX
TpyOax.

4.3 JIa6 Omnpenencaue K03hdHuIeHTa 1 YK-1 OIIK- | JI3.2 JI3.5 0 YK-1.2; OIIK
TETJIONPOBOAHOCTH MeTaslIa 3 JI3.6 -3.3; OIIK-

21 3.6; OIIK-3.7

4.4 JIab Omnpenenenue ko3 durrenTa 0,5 | YK-1OIIK- | JI3.2J13.5 0 YK-1.2; OIIK
TETJIOOT/AaYH TIPU 3 JI3.6 -3.3; OIIK-
BBIHYKJICHHO}M KOHBEKIMH 91 3.6; OIIK-3.7
BO3yXa

4.5 J1ab Omnpenenenne K03 durrenTa 0,5 | YK-1OIIK- | JI3.2J13.5 0 YK-1.2; OIIK
TEIJIOOT/IaYH TPU 3 JI3.6 -3.3; OIIK-
€CTECTBEHHON KOHBEKIIUU Ha 21 3.6; OIIK-3.7

oborpeBaeMoM IMITHHIIPE




4.6 IIp Temnoornaya npyu JaMUHAPHOM 0,5 | YK-1 OIIK- JI2.1J13.1 0,5 Pa6ota B
1 TypOYJICHTHOM O0TEKaHUH 3 JI3.3 MaJIbIxX
IUIOCKOM IUIACTHHBI, 91 rpymnax YK-
Kputnueckuii nuamerp 1.2; OIIK-
TEIUIOBON M30JISILUU TPYOBI 3.3; OIIK-
3.6; OIIK-3.7
4.7 IIp Temnootnava npu 0,5 | YK-1 OIIK- JI2.1J13.1 0,5 Pabora B
BBIHYKJICHHOM IIOIIEPEYHOM 3 JI3.3 MaJbIX
o0TeKkaHuH OTAEIBHBIN TPYyO U 21 rpymmnax YK-
TPYOHBIX MyYKOB 1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.8 IIp Temnoornaya npu 0,5 | YK-1 OIIK- JI2.1J13.1 0 YK-1.2; OIIK
BBIHY>KJICHHOM JIBHKEHUH 3 JI3.3 -3.3; OIIK-
KHUIKOCTH B TPyOax 21 3.6; OIIK-3.7
4.9 IIp WuTeHcndukamnus nporecca 0,5 | YK-1 OIIK- JI2.1J13.1 0,5 Pabora B
TEIJIONEepeayy C MOMOLIBIO 3 JI3.3 MaJIbIxX
opeOpeHus 21 rpynnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.10 IIp Tennootnaya npu cBOOOIHOM 0,5 VK-1 OIIK- JI12.1J13.1 0 VK-1.2; OIIK
JIBHOKCHHM JKHIKOCTH 3 JI3.3 -3.3; OIIK-
31 3.6; OIIK-3.7
4.11 Cp 21 VYK-1OIIK- | JI1.1J12.1 0 YK-1.2; OIIK
3 21 -3.3; OIIK-
3.6; OIIK-3.7
4.12 OK3aMeH 0,5 | YK-1OIIK- | JI1.1J12.1 0 YK-1.2; OIIK
3 31 -3.3; OIIK-
3.6; OIIK-3.7
4.13 Kontp.pa 0,5 | YK-1 OIIK- 0 YK-1.2; OIIK
0. 3 31 -3.3; OIIK-
3.6; OIIK-3.7
Paznen | Paspes 5. Tensioo6mMen npu
(a30BBIX NpeBpalIeHUsAX
5.1 Jlex Konnencauus cyxoro 0,5 | YK-1 OIIK- JIT.1J12.1 0 YK-1.2; OIIK
HACHIIIEHHOTO Tapa Ha 3 21 -3.3; OIIK-
BEPTUKAJIbHBIX CTEHKAX; 3.6; OIIK-3.7
JIAMUHApHOE U TypOYJIeHTHOE
TEUYCHUE MIEHKH;
TEOpeTHYeCKnil pacuér
TEIUIOOTAAYH MPH JIAMUHAPHOM
TEUEHUM IUIEHKH; pacyeéT
CpeqHeH TemIo0Tauu Npu
HaJIMYUH Ha TIOBEPXHOCTH
JIAMUHAPHON U TypOYJIeHTHOMH
IIIEHKH.
Bnusiue Ha ckopocTh
KOH/ICHCAIIMY Tapa HaTudus
HEKOHJICHCHUPYIOIINXCS T'a30B.
5.2 Jlex Konnencauus mapa BHYTpU 0,5 | YK-1 OIIK- JIT.1J12.1 0 YK-1.2; OIIK
TpyO, Ha TOBEPXHOCTH 3 21 -3.3; OIIK-
TOPHU30HTAIBHBIX TPYO H 3.6; OIIK-3.7

TPYOHBIX ITYYKOB.
TemnooTnaya npy KaneabHOR
KOHJICHCAIINH T1apa.

Bnusuue neperpesa u
BJIQXXHOCTH Iapa Ha
K03()(HUIHECHT TEIIO0TIAYH.
VYcioBus BO3HUKHOBEHUS
KUTEHUS U €70 MEXaHH3M:
HEPErpeB JKUAKOCTH U HAIUYUE
IIEHTPOB MapooOpa30BaHUS,
BO3HHKHOBEHHE MapoBOii (ha3sl
1 00pa3oBaHUE MapOBBIX
ITy3BIpEn.




53 IIp TennooOMeH mpu KUIICHUU 0,5 | YK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
0JIHOKOMITOHEHTHOM JKHIKOCTH 3 JI3.3 -3.3; OIIK-

91 3.6; OIIK-3.7

54 Cp 13 YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 21 -3.3; OIIK-

3.6; OIIK-3.7

5.5 OK3aMeH 0,5 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 €| -3.3; OIIK-

3.6; OIIK-3.7

5.6 Kontp.pa 0,5 | YK-1 OIIK- YK-1.2; OIIK
0. 3 31 -3.3; OIIK-

3.6; OIIK-3.7

Paznen | Pa3spes 6. Tensioo6men
H3JIyYeHHeM

6.1 Jlex ®duszuka mporecca nepenavn 0,5 VYK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK
Terjia 3JICKTPOMarHUTHBIM 3 21 -3.3; OIIK-
H3IY4YEHUEM. 3.6; OIIK-3.7
OCHOBHBIE TIOHSITHS: IOTOK
H3JTyYCHHUS, TOBEPXHOCTHAS U
CHEKTpalbHasl IUIOTHOCTD
MTOTOKA M3ITyUSHHS,

WHTEHCUBHOCTH (SIPKOCTb)
U3JTyYCHUs1, B3aUMOJICICTBHE
TeNa ¢ M3ITyYCHHEM

( mornomeHue, OTpaXKeHue,
MIPOIYCKaHKe), a0COMIOTHO
4EpHOE U Cepoe TelIo.

6.2 Jlex 3aKOHBI U3TyYCHUS a0COIOTHO 0,5 | YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
yépHoro Tena: 3akoH Ilnanka, 3 21 -3.3; OIIK-
3akoH BuHa, 3akon Ctedana - 3.6; OIIK-3.7
Bormpmana. CteneHb YepHOTEHI
ceporo Tena.
3akon Kwupxroda mis
MOHOXPOMATHYECKOTO U
MHTETPAIBHOTO U3TYUICHUS.
3akon Jlambepra.

6.3 JIa6 OmnpenencHue CTENCHNA 0,5 | YK-1OIIK- | JI3.4J13.5 YK-1.2; OIIK
YEePHOTHI M3ITyvaromei 3 J13.6 -3.3; OIIK-
METaJNTNYECKON MTOBEPXHOCTH 21 3.6; OIIK-3.7

6.4 JIab HccnenoBanue TermiooOMeHa 0,5 | YK-1 OIIK- | JI3.4J13.5 YK-1.2; OIIK
H3ITy4YeHUuEeM 3 JI3.6 -3.3; OIIK-

31 3.6; OIIK-3.7
6.5 IIp TennoobMeH U3nyyeHueM 0,5 | YK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
3 JI3.3 -3.3; OIIK-

21 3.6; OIIK-3.7

6.6 Cp 22 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 31 -3.3; OIIK-

3.6; OIIK-3.7

6.7 OK3aMeH 0,5 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 31 -3.3; OIIK-

3.6; OIIK-3.7

6.8 Kowntp.pa 0,5 | YK-1 OIIK- VYK-1.2; OIIK
0. 3 31 -3.3; OIIK-

3.6; OIIK-3.7

Paznen |Pazgen 7. CiaoxHbli

TENJI000MeH.




7.1 Jlex Ilepenaua Tema uepes 0,5 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
IJIOCKYIO CTEHKY. 3 21 -3.3; OIIK-
Pacnpenenenue remnepatypbl 3.6; OIIK-3.7
B TOHKOM CTEHKE IIpU
IIOCTOSTHHOM U TIEPEMEHHOM
KO3 puIueHTe
TEIUIONPOBOIHOCTH.

ITapameTps! TENI0BOrO NOTOKA,
3NEKTPOrUAPOTEIIOBAS
aHarorus. [lepenaya temna
4yepe3 MHOTOCIOUHYIO
IUIOCKYIO CTEHKY.

7.2 Jlex ITepenaua teria yepes 0,5 | YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
LHWJIMHIPUYECKYIO CTEHKY. 3 21 -3.3; OIIK-
Pacnipenenenue remneparyp B 3.6; OIIK-3.7
CTeHKe JUIMHHOTO LIMHAPA
IIPU IOCTOSIHHOM U
nepeMeHHOM Ko3(ddurmente
TEIIONPOBOIHOCTH.

AHanus napameTpoB
TEIIOBOTO TTIOTOKA,
IpuOIKEHHBIE (POPMYITHL.
MHorocnoitHast
LWIMHAPUYECKAs CTEHKa,
KPUTHYCCKHI THAMETP
TEIUIOBOX M30JISIIUAN TPYOBI.

73 IIp OnpeneneHne NOBEPXHOCTEH 0,5 | YK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
HarpeBa TermI000MEHHbBIX 3 JI3.3 -3.3; OIIK-
armnaparoB IpU MPSIMO- 21 3.6; OIIK-3.7
IPOTUBOTOKE (U C
HCII0JIb30BaHU-eM DBM)

7.4 Cp 22 | YK-1 OIIK- | JIL.1J12.1 YK-1.2; OIIK

3 31 -3.3; OIIK-
3.6; OIIK-3.7
7.5 DOK3aMeH 0,5 | YK-1OIIK- | JIL.1J12.1 YK-1.2; OIIK
3 21 -3.3; OIIK-
3.6; OIIK-3.7
7.6 Kontp.pa 0,5 | YK-1 OIIK- YK-1.2; OIIK
6. 3 31 -3.3; OIIK-
3.6; OIIK-3.7
Pasgen | Pasgen 8. MaccoooMmen:
IToTox Macchl KOMIIOHEHTA;
BekTop MJIOTHOCTH OTOKA
Macchl.

8.1 Jlex KoOHBEKTHBHBIH TEMI000MEH 0,5 | YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
KaK COBOKYITHOCTb 3 21 -3.3; OIIK-
MOJIEKYJISIPHOTO W MOJIIPHOTO 3.6; OIIK-3.7

repeHoca.
TemmooTnaya: B 0AHO(pA3HBIX
JKHUIKOCTSAX U TIpH  (pa3oBBIX
MIpeBpALECHUX, IPU
BBIHYKJICHHON U €CTECTBEHHOU
KOHBEKIIMH.

ITonsTue o TEMI0BOM
[IOTPaHUYHOM CJIO€ U CBSI3b C
THIPABIMYECKUM
IIOTPAaHUYHBIM CJIOEM.




8.2 Jlex JlamunapHOE U TypOyIEeHTHOE 0,5 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
TEUYCHHUE KUIKOCTH, CBI3b 3 21 -3.3; OIIK-
peXuUMa TeUEHUs ¢ 3.6; OIIK-3.7
TEII0O00MEHOM.

Cucrema auddepeHunanbHbIX

YpPaBHEHHM

HEM30TEPMUIECKOTO

JBYDKEHUS: YpaBHEHHS

TEIUIOOTAAYH, SHEPTUH,

JIBVDKEHUSI M CTUTONITHOCTH.
8.3 Cp 22 [ YK-1OIIK- | JI1.1J12.1 YK-1.2; OIIK

3 21 -3.3; OIIK-
3.6; OIIK-3.7
8.4 DK3aMeH 1 VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
3 €| -3.3; OIIK-
3.6; OIIK-3.7
Pazgen |Pa3zgen 9. MoJekyaspHast

aupeysus:

KOHIEHTPALMOHHAS

audoysus, 3akon Puka;

Tepmo- u d6apoaudpysus;

Maccootnaua

MareMaTHYeCKOE ONIUCAHHE

U AHAJIOTHUS MPOLIECCOB MACCO

- M TenJ1000MeHa

9.1 Jlex OCHOBHBIC TIOJIOKEHUS 0,5 | YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TEOPUH MAacCCOOOMEHA. 3 21 -3.3; OIIK-
KonmenrpanuonHas, TepMo- 1 3.6; OIIK-3.7
6apoauddysus. 3akon Duka.

Koapoumment mudoysnn.
KoHBekTHBHEBIN MaccOOOMEH
KaK COBOKYITHOCTb MOJIIPHOTO
U MOJICKYJIIDHOTO IepeHoca
BemecTBa. [ITOTHOCTE MOTOKA
Macchl B Iporecce
KOHBEKTHBHOTO MacCOOOMEHa.

9.2 Jlex Juddy3noHHBINH TOrpaHUYHBII 0,5 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
CJIOW, €r0 ONHCAaHHE. 3 21 -3.3; OIIK-
I'pannunble ycioBus Ha 3.6; OIIK-3.7
MIOBEPXHOCTH pazzena das.

KoaddunueHt maccootnadm.
[Ipumenerne Teopuu mogoous
K IpolieccaM MaccooOMeHa,
OCHOBHBIC YHCJIa MOJO0US.
AHaJiorus npoLeccoB TEIUIO -
1 MaccooOMeHa.
9.3 Cp 24 | YK-1 OIIK- | JI1.1J12.1 YK-1.2; OIIK
3 31 -3.3; OIIK-
3.6; OIIK-3.7
9.4 OK3aMeH 1 VYK-1OIIK- | JI1.1J12.1 VYK-1.2; OIIK
3 31 -3.3; OIIK-
3.6; OIIK-3.7
Pasgen | Pasmen 10.
TemnomaccoodMeH;
TeIOruAPABIHYECKHIi
pacyeT TemI0 0GMEeHHBIX
anmapaTtos.

10.1 Jlex Haznadenue u kimaccudukarus 0,5 | YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TEIUIOOOMEHHBIX aIIapaToB. 3 21 -3.3; OIIK-
(OCHOBBI TEILJIOBOT'O U 3.6; OIIK-3.7

THIPABINYECKOTO PacuéToB
TEII000MEHHHUKOB!
IIPOCKTHBII U IIOBEPOUHBIN
pacy€Tsl.




10.2 Jlex Ilopsnox TemnoBoro pacuéra u 0,5 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
OCHOBHBIE 3TaIlbl: BHIOOD 3 21 -3.3; OIIK-
TCIIJIOHOCUTEIICH M CXEMBI HX 3.6; OIIK-3.7
JIBYDKEHMUSI, CBEICHUE
apamMeTpOB JBHKCHHS
TEIUIOHOCHUTEJNICH K TEINIOBOMY
Oanancy, onpeeieHue
KOHEUHBIX MapaMeTPOB
TEIIOHOCHTEJICH, CpeTHEero
TeMIepaTypHOTo Haropa,
cpexHero kxodddurreHTa
TEIUIoNepeauu, IapaMeTPOB
paznenurenabHol TBEPIOU
MTOBEPXHOCTH.
Ilopsimox ruapaBIM4ecKOro
pacuéra: onpezeseHIe I0Tepb
Ha TPCHUE B B MECTHBIX
COTIPOTHUBIICHUSIX TSI Ka)JIOTO
TEIUIOHOCHUTES, BBIOOD
HEOOXONMBIX MOIITHOCTEH ISt
obecrieueHns 3aJaHHBIX
PEKUMOB TEUEHUS
TEIIOHOCHTEIICH.
10.3 JIa6 Omnpenencaue K03 UIeHTa 1 VK-1 OIIK- | JI3.5J13.6 YK-1.2; OIIK
TEerJIonepeiayu pu TeUYCHUH 3 21 -3.3; OIIK-
KHUJIKOCTU B TpyOe (TpyOa B 3.6; OIIK-3.7
TpyOe)
10.4 IIp ITopsiok TemmoBoro pacuera u 1 VK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
OCHOBHBIE 3TaIlbl 3 JI3.3 -3.3; OIIK-
21 3.6; OIIK-3.7
10.5 IIp OCHOBBI THIPaBINYECKOTO 1 YK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
pacdera TerIooOMeHHUKA 3 JI3.3 -3.3; OIIK-
21 3.6; OIIK-3.7
10.6 Cp 30 | YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 €)! -3.3; OIIK-
3.6; OIIK-3.7
10.7 DK3aMeH 0,5 YK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK
3 31 -3.3; OIIK-
3.6; OIIK-3.7
10.8 Kontp.pa 0,5 | YK-1 OIIK- YK-1.2; OIIK
0. 3 31 -3.3; OIIK-
3.6; OIIK-3.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

O6paSOBaTeJ’ILHLI€ TEXHOJIOTHUH C UCITOJIB30BAHWEM aKTUBHBIX MCTOI0B 06y‘I€HI/I$[ (J'IGKI_II/Iﬂ - 66062[8., JICKIUA — JUCKYCCHA,
HpOﬁJ’ICMHaH JICKOUSA, JICKIUA-BU3YyaIn3alus, JCKOUA C 3apaHee 3allJTaHUPOBAHHBIMU OI_[II/I6KaMI/I, JICKIIUA — HpeCC-KOH(bepeHI_II/ISI,
JICKIUA C pa360p0M KOHKPETHBIX cmyaunﬁ, JCKOUA-KOHCYJIbTAIWA, 3aHATUA C IPUMEHEHUEM 3aTPYAHAIOIINX yCHOBHﬁ, MCTObI
TpynIoBOIro pe€uiCHUsA TBOPUYCCKUX 3ada4, MECTOQ paSBHBa}OHleﬁCH KOOHepaI_II/II/I)

OOGpa3oBarenbHbIC TEXHOIOTHHU C HCIOJIb30BAHNEM HHTEPAKTHBHBIX METOJI0B 00y4eHHUs (KPYTIIbIi CTON (JUCKyccusl, 1e0atsl),
CeMHHap - HCccleioBanue, ceMuHap «lIIpecc — aHTHIpEce», MO3TOBOIT IITYpM (OpeifHCTOpM, MO3roBast aTaka), AEIOBEIE,
UMHTALMOHHbIE, OIICPALlHOHHbIE H POJICBBIC UTPHI, case-study (aHanu3 KOHKPETHBIX CUTyaLlUi, CHTYallMOHHBII aHAIH3), MacTep
KJ1acc, UAAKTHIECKHUE UTPBI)

6. POHJ OIEHOYHbBIX CPEICTB

6.1. KoHTpoJIbHBIC BOIPOCHI M 3a/IaHUSI

Texynuwii KOHTPOJIb 3alIuTa JTa0OPATOPHBIX padoT:

JlabopaTopHast pabota Nel "Omnpeneneane ko3(h(pUIKEHTa TEIIIOIPOBOIHOCTH TEINION3OISIIUOHHOTO MaTeprana”
KoHTposibHBIE BOIIPOCH! JUIsi CAMOIIPOBEPKH

1. KakoBa 1iesib paboThI?

2. Yro Takoe TermIonpoBOIHOCTH?

3. B ueM u3MepsieTcs TemI0NpPOBOJHOCTH?

4. Yro Takoe KO3 PUIMEHT TEIIONPOBOJHOCTH?

5. YUro Ha3pIBaeTCA CTAIIMOHAPHBIM PEKIMOM?




JlabopaTopHast paboTa Ne2 "Omnpenenenue ko3h(UnneHTa TEIIOIPOBOJHOCTH MeTasa"
KoHTposbHBIE BOIIPOCH! ISl CAMOIIPOBEPKH

1. Kaxoga iens paboTsI?

2. Yro Takoe TETIOMPOBOJHOCTH?

3. Kakue marepuansl 0071a1at0T Jy4IIeH TEMIONPOBOIHOCTHIO?

4. B 4eM n3MepsieTcst TEIUIONPOBOIHOCTE?

5. Kakue mMeTamuiel 001a1atoT HanOoIIbIIeH TeIONPOBOIHOCTEIO?

JlabopatopHas padota Ne3 "Omnpenenenne KodpPHIMEHTA TEMIOOTIAUH MPH BHIHYK/ICHHON KOHBEKIMH BO3ayXa"
KoHTpopHEIE BOIPOCH! TSI CAMOIIPOBEPKH

1.Kaxoit xputepuii ABIseTCS OMpPEAEIIeMBIM IPH HAXOXKACHUN Kod(dumenTa TermmooTaadn?

2.Kakue kpurepuun nogoous sSBISIOTCS ONPEAEISIOMNME I TeII000MeHa PY BBIHYKAEHHONH KOHBEKLIUHU?

3.Kakue pexxuMbl TeUeHHs TSIUIOHOCUTEIS B TPyOKaX MIIM KaHaJax BO3MOXKHBI IIPH BBIHYK-/ICHHOW KOHBEKIIMU W KaKHMHU
KPUTEPHATIGHBIMHI yPaBHEHHUSAMH CJICTyeT BOCIIOIB30BaThCS?

4.Kakoii k03¢ GUIIHNEHT TEII00TAAYM UMeeT OoTblIee 3HAYCHUE IPU JBIKCHUH TEIUIOHOCUTENS: B TPYOKax, BAOIb UK MONEPEK
my4Ka TpPyOOK, €CJI TeMIlepaTypa, JaBJICHHE U CKOPOCTh TEIUIOHOCUTEINS OJJMHAKOBBI?

5.aiiTe onpeseneHne KOHBEKIIUH, BBIHYKICHHONW KOHBEKIIUHN ?

6.3 KakuX OTHETBHBIX IIEMEHTOB COCTOUT TPYOUAThIH TEINI0O0OMEHHHK?

JlabopaTopHast paboTa Ned "Omnpeneneane ko3 HUIHEHTa TEIIOOTAAYH IPH €CTECTBEHHOW KOHBEKIIMU HA 000TrpeBacMOM
uuuHape"

KoHTpOJIbHBIE BOMPOCHI AJIsl CAMOMIPOBEPKU

1.Chopmymupyiite 1eiab pabOThI.

2.latp onpeneneHue ko3 QUITUEHTY TETITOOTIAYH.

3.4Ut0 Takoe KOHBEKIHS?

4.YT0 noKa3bIBAET TEIJIOBOM MOTOK?

5.IlpuBenuTe ypaBHEHHE TEIUIOBOTO IIOTOKA.

JlabopaTopHast paboTa Ne5 "OmnpeeneHue CTeeHN YepHOTH! H3Ty4alome MeTalInIecKoif MOBEPXHOCTH"
KoHTpombHbIE BOIPOCH! 1 CAMOIPOBEPKH

1.Chopmymnupyiite 3akoH Credana-bomsimana.

2.Yto Takoe cTeneHb YepHOThI?

3.Yro Takoe u3MydaTesbHas crocoOHOCTh Tena?

4.JlaTb onpezeneHne abCOIOTHO YEPHOTO Tea.

Jlabopatopnas pabota Ne6 "HMccnenoBanue TeruioooMeHa u3nydeHuem"
KoHTposbHbIe BONPOCH [J1s1 CAMONIPOBEPKH

1.Kax dopmupyrorcs 3ampockl B Access?

2.Kaxkue omepaTops! BBl HCIIOJIB30BAIH B paboTe?

3.Hanucats 3anpoc no 3alaHuio MpernojaBaTens.

4.Kaxk paboTaroT CIOKHBIE 3aMPOChI?

JlabopaTopHast paboTa Ne7 "Onpenenenue kodpunneHTa Temaonepesadn Ipy TSUCHUH KUIKOCTH B Tpyde (TpyOa B Tpyde)”
KoHTpombHbIE BOIPOCH! 1 CaMOIPOBEPKH

1.YTo Takoe TerIo0OMEHHBIC ammapaThi?

2.Kaxkue TermiooOMeHHBIE aIapaThl Ha3bIBAIOTCS IOBEPXHOCTHBIMHU?

3.Kakue cxeMbl ABUKEHHS TEIDIOHOCUTEIIS BBI 3HaeTe?

4.Yto0 Takoe K03(Q(HULIUEHT TEIIIOOTIauH ¥ €T0 SAMHUIBI N3MEPEHHUS?

5.I0puBeaute GopmMyiry s onpeneneHus kodGPuiuenT TermiooTaaqn.

6.2. TeMbl NUCbMEHHBIX PadoT

Kontponsras pabora:
Lens pabotsl: KoHnTponsHas paboTa BBIMOTHIETCS C LENbI0 3aKPEIICHHs 3HAHUI, TIOJyYeHHBIX B IPOIECCe N3YICHHS
JMCLUIUTHHBIL.

OcHOBHas TEeMaTHKa: pacueT, BEIOOP THIA U KOHCTPYKIIHH IIOBEPXHOCTHOI'O MHOTOXOJIOBOTO KOXKyXOTPyOHOTO TEINIOOOMCHHUKA.

Pexomengyemslit 00beM paboTsl: bakanapam o yuyeOHOMY mtaHy HEOOXOIMMO BBIIIOIHUTH KOHTPOJBHYIO padoTy. Bapnant
KOHTPOJIBHOM pabOTHI OIIpeAesIeTcs AByMs TOCTIeTHUMH [I(paMi 3a4eTHOH KHIDKKA. [Ipn 3TOM B Ka)XKJJOM 3aJaHUH 9acTb
UCXOHBIX JJAHHBIX BBIOMpAETCS 10 MocieaHeH mudpe mudpa, a 9acTb — H0 NpearnocieJHel. pekoMeHayeMslit 0osem 10-15
CTpaHHII.

B xoH11e paboTE HEOOXOIMMO MPHUBECTH CIIMCOK MCIONB30BAHHOI JIMTEPaTypHl, B CAMOM TEKCTe KOHTPOJIHHOH padoTHI
JIaTh CCBUIKH HAa COOTBETCTBYIOIINE HCTOYHUKH.

Brigaua 3aJaHusA, IpUEM KOHTpOJ'ILHOf/II pa6OTBI MMPOBOAUTCA B COOTBETCTBUH C KaJICHAAPHBIM y‘Ie6HLIM Fpa(I)I/IKOM.

6.3. ®OH/ OLIEHOYHBIX CPEICTB

DK3aMEHAIIMOHHBIE BOIIPOCHL:
Pasnen Nel Crioco6sI TemmmooOMeHa




1. IIpeamer Kypca, oOIIMe MOHATHS.

2. OCHOBHBIE IpOLIECCHl IIEpEAauH TeIula: TEIUIONPOBOIHOCTE, KOHBEKTUBHBIHN TEII00OMEH, paJHalluOHHBIN TEIII000MEH.

3. Ternootnaua u Temonepeaaya.

4. OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTHKH IIPOIIECCca IMepeHoca TeIIa: KOIMIECTBO TeIlIa, TEIUIOBOH IOTOK, INIOTHOCTD
TEMJIOBOTO NMOTOKA, MOITHOCTh BHYTPEHHUX UCTOYHUKOB TeIlIa.

5. BaxHeimmye Tanbsl pa3BUTHS YUCHUS O TEIIO- U MAacCOOOMEHeE, BKJIAJl POCCHHCKHMX YUEHBIX B Pa3BUTHE YUEHHS O
TETIIOMacCOOOMEHE, TIEPCIICKTHBEl Pa3BUTHSL.

6. KoaddurmeHT TemMnepaTyponpoBOIHOCTH, 3aBUCUMOCTG OT ITapaMeTpoB MPoIecca.

7. KpaeBble ycnoBus [Uisl IPOLIECCOB TEIIOMPOBOAHOCTH: Ha4YalbHbIE U FPAHUYHBIE YCIOBHS IEPBOT0, BTOPOTO, TPETHETO U
4ETBEPTOTO POAA.

8. Cucrema muddepeHnanbHbIX YpaBHEHHH KOHBEKTHBHOTO TETI0O00OMEHa.

Paznen No2 JTuddeperunanbnoe ypaBHEHHE TEIUIONPOBOAHOCTH U ero pemeHus; Cuctema auddepeHaabHbIX ypaBHEHUI
KOHBEKTHBHOT'O TEIUIOOOMEHA

9. 3akon HproTona-Puxmana.

10. YcnoBus monobus (GU3MYECKHX MPOLECCOB, CBOMCTBA MOTOOHBIX MPOIECCOB.

11. [IpuBeneHne ypaBHEHHH TEIUIOBBIX IIOTOKOB K O€3pa3MepHOMY BHIY.

12. OcobeHHOCTH Te4eHHs W TelutooOMeHa B TpyOax. JlaMuHApHBIN 1 TypOyIeHTHBIH PeXXUMBL. YYacTKH THAPOJHHAMUIESCKON 1
TETIOBOH cTabMIIN3anny, CTAOMIN3UPOBAaHHOE TCUCHHUE.

13. BsI3KOCTHBIN U BSI3KOCTHO-TPAaBUTALIMOHHBIA PEXUMBI TeUEHHS. MeTopl pacuéTa TeIUIOOTAAYH MPU CTaOMIN3UPOBAHHOM
TEYEHHUH B TPyOax.

14. TerurooTnaua mpH JIaMHHAPHOM M TypOYJICHTHOM PEKMMaX TEUECHHS KHUIAKOCTH B TTAIKUX TPyOax KPYTJIOro CEUCHH,
pacuérablie hopMynsl. TemnooTaua mpu NEepPexo HOM PEeKUME TCUCHUS KUIKOCTH.

15. Tenmootaava B TpyOax HEKPYIJIOTO MONEPEYHOIO CEUCHUS U B U30THYTBIX U IIEPOXOBATHIX TPYOax.

16. I3MeHeHne TeIII00T/AAYH 110 OKPYKHOCTH TPYOOK Iydka. I3MeHeHHe TeIooTaaun (CpeqHne Psasl) B 3aBHCHMOCTH OT HOMepa
psia ¥ MEXKOCEBBIX PAacCTOSHUH TpyOok. PacueTHsle 3aBucuMocTH. CpaBHUTEIbHAS TEIIOOTAAYA IMAaXMAaTHOTO U KOPUAOPHOTO
MyYKOB TPYO.

Paznen Ne3 IIpumeHeHHEe METOIOB 1TOJOOUS 1 pa3MEPHOCTEH K M3yUEHHIO IIPOLIECCOB KOHBEK-THBHOTO TEILIOOOMEHA

17. Pe3ynbTaThl TEOPETUUECKUX M IKCIEPUMEHTAIbHBIX MCCIIEIOBAaHUH TEIUIOOTIA4H MIPH €CTECTBEHHOW KOHBEKIWHU. PacuéTHbie
YpaBHEHHUSL.

18. TeruooTaaua B OrpaHU4EHHOM IPOCTPAHCTBE, METOAUKA pacdéTa.

19. ITorpaHuyHBIC TUAPOJUHAMUICCKUH U TEIJIOBOM CIIOH: OTPEICICHUE TPAaHUIL JJIs JIAMUHAPHOTO U TYpPOYJICHTHOTO CIIOEB.

20. MHTerpanbHOE ypaBHEHHE TEILIOBOTO IIOTOKA.

21. BnusHue nnepeMeHHbIX GU3UYECKUX TapaMeTpoB Ha Temonepegauy. Pacuér TemnooTnaun npu TypOyIeHTHOM MOTPAaHUYHOM
CJI0€ Ha OCHOBE 'MAPOIMHAMUYECKON TEOPUH TEITIOOOMEHa.

22. BnusHue eperpesa u BIaXXHOCTH Hapa Ha K03(GHUINEHT TeINIOOTAAYH. Y CIIOBUS BOSHUKHOBCHHUS KHIICHHS M €T0 MEXaHU3M:
Heperpes KUJIKOCTH U HAJIMYUe [IEHTPOB MapooOpa30BaHUsl, BOSHUKHOBEHHE apoBoil (ha3el M 00pa3oBaHME MAPOBBIX My3bIPEH.
23. BnusiHME CMauUBAEMOCTH CTEHKH KUAKOCTBIO. POCT, OTpBIB U ABMKEHHE ITy3bIpel mapa. MUHMMAIBbHBIA paguyc HEHTpa
napooOpa3oBaHMs, H3MEHEHHE AnaMeTpa ITy3bIpsi BO BpEMEHH, OTPBIBHO JHaMeTp.

24. 3aBucuMOCTh KO3(uIMeHTa TeII00TAAYH 1 IUIOTHOCTH TEILUIOBOTO IIOTOKA OT TEMIIEPATYPHOTO HANIOpa IPH KUIICHHUH B
60b1IOM 00BEME [T 00IaCTH MY3bIPYaTOrO KUIEHHS.

Paznen Ne4 TemnooTnaya 1 rupaBIMYECcKOE CONPOTHBICHNE IPH BHIHYKICHHOM TEUEHHUH B KaHallaX, 00TEKaHUHU TPYObI M IydKa
TpyO; pacdueT K03 PUIMEHTOB TEIIIO0TAAYHN IIPH CBOOOTHOI KOHBEKITNH

25. IInénounslii pexum. [lepBas u BTopas KpHTHYECKHE IIIOTHOCTH TEIUIOBOTO MOTOKA. M3MeHeHHe TemIo0TAa4YN | TEMIEepaTyphl
CTEHKU NpH IIEHOUYHOM pEXKUME KUIEHHS.

26. 3aBUCHMOCTD KO GHUIINCHTa TEIUTOOTIAYH OT IABJICHUS, CBOMCTB JKUAKOCTH, COCTOSIHHS TBEPIOW MOBEPXHOCTH H IPYTHX
(hakTOPOB MPH KUIICHUH B OOIBIIOM 00BEME.

27. PacuéTHble 3aBUCUMOCTH Ul KOA(QQUIMEHTa TEIIO0TJaud B YCIOBUSAX CBOOOIHOTO IBMXKEHUSI.

28. MexaHu3M MIEHOYHOIO KHUIIEHHMS, PACUETHBIE 3aBUCHMOCTH.

29. ®usuka npouecca Meperady Temniaa 3IEKTPOMAarHUTHBIM U3IIyYEHUEM.

30. 3axoHBI U3TyUeHUs aOCOMIOTHO Y€pHOTrOo Terna: 3akoH [lnanka, 3akoH BuHa, 3akon Credana - bomsumMana.

31. 3akon Kupxroda s MOHOXpOMAaTHYECKOTO U HHTETPAIbHOTO N3ITyYEHHSI.

32. 3akon JlambepTa.

Paznen NeS Termmoobmen npu (pa30BBIX PEBPAIIEHUIX

33. [IpuMeHeHne KpaHoB.

34. AHanu3 mapaMeTpoB TEIUIOBOTO NOTOKA, IIPUOIHKEHHBIE (HOPMYIIBL.

35. UucneHHble METOBI PELIEHUS 3a/1a4 TEIUIONPOBOIHOCTH.

36. Cucrema auddepeHranbHbIX YPAaBHEHNIT HEN30TePMHUYECKOTO JBIDKCHUS: YPAaBHEHHS TEIUIOOTIAYH, SHEPTUH, IBIDKCHUS U
CIIOMIHOCTH.

37. OCHOBHBIC TOJIOKEHHS TeopuH MaccooOMeHa. KoHneHTpanmonHas, TepMo- U Oapoxuddysus. 3akon duka. Koaddumment
muddysun.

38. Auddy3noHHbIii TOrpaHUYHBIHN CIOH, €ro omucaHue. | paHuuHbIe YCIOBHS Ha MOBEPXHOCTHU pasaena ¢as. Koadduuuent
MacCOOTAaYH.

39. IlpuMeHeHNE TEOpHH OO0 K IpoIeccaM MaccooOMeHa, OCHOBHBIEC YHCNA TOJ00MsA. AHAIOTHS MIPOIECCOB TEIIO - U
MaccooOMeHa.

40. OCHOBBI TEMJIOBOTO U THAPABIMYECKOTO PACYETOB TEINIOOOMEHHUKOB: MPOEKTHBIM U MOBEPOUHBIH Pacu&Thl.

Paznen Ne6 TerurooOMeH u3iryyeHnEM

41. IopsimoK TEIIOBOTO PacuéTa M OCHOBHBIC TAIBI: BEIOOP TEINIOHOCHUTENICH M CXEMBI HX IBHXKEHUS, CBEJICHUE ITapaMeTpOB
JBIDKEHUS TEIJIOHOCUTENEH K TEMIOBOMY OanaHCy, olpeaeieHe KOHEUHBIX TapaMeTpoB TEIIOHOCUTENEH, CpeJHEro




TEeMIIEPaTypHOTO HaIopa, cpeaHero ko3¢ ¢HiueHTa TeIIonepeaady, apaMeTpoB pa3AeIuTeIbHON TBEPIOH HOBEPXHOCTH.
42. Iopsinok TUIPaBIMYECKOTrO pacyéra: ompeaeneHie NOTeph Ha TPEHUE U B MECTHBIX COMPOTUBICHUSX Ul KaXJ0ro
TETTIOHOCHTEIIS, BEIOOP HEOOXOIMMBIX MOITHOCTEH TSI 00eCTeUeHHUs 3aJaHHBIX PEKIMOB TCUCHHUS TETNIOHOCHTEIICH.

43. MexaHu3M npoluecca TEIIONPOBOJHOCTH B TBEPABIX TEAX, B KHUIKOCTAX U ra3ax.

44. TemnepaTypHoOe 1oJe, TPaIUeHT TeMIIEpaTypbl, 3akoH Dypre.

45. KoapuuueHT TemionpoBoHOCTH, 3aBUCHMOCTD OT ITApaMETPOB IIPOLECCa.

46. InddepeHnmanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH.

47. Obmiee npecTaBICHUE O METOJAX PELICHNs 3a1a4 TeIIONPOBOJHOCTH.

48. Iln — TeopeMa, OCHOBHBIE KDUTEPHU TEILUIOBOTO I1OJ00MS.

Pa3nen No7 CinoxHBIH TeIoo0MeH.

49. Mcnionp30BaHUE OMBITHBIX JAHHBIX NS MONYYCHUS MOTY3MIHPHYECCKUX YpPaBHEHHH IMOTOOMS.

50. ITapameTpsl TOTPaHUYHOTO CJIOS IPU HOMEPEYHOM OOTEKAaHUU IMIMHIPHUYECKUX MOBEPXHOCTEH U UX CBA3b C
TEIUIOOTAAYEH.

51. XapakTep U3MEHEHHsI TEIUIOOTIAYH IIPH Pa3INYHBIX YCIOBHAX OMBIBAHMSA KUIKOCTBIO. CpeHui K03 GHUINEHT TeIII00TAAYH,
pacdeTHbIE 3aBHCUMOCTH.

52. BausiHue creneHy TypOynn3aniy HaOerarouero NoToka 1 yria aTaky Ha TeIUIOOTaqy [UIHHIpa.

53. OcHOBHBIE THITEI Iy9KOB TpyO. JlaMuHapHOE M TypOYJIEHTHOE TeUeHHE KUIKOCTH B ITyJKax.

54. ®axTopskl, 00yCIaBIMBAIOIINE CBOOOIHOE IBIDKCHNE KHUIKOCTH. XapaKTep ABMKEHHS JKHIKOCTH BIOJb BEPTUKAIBHOH
CTEHKH, paclpejelieHue B Heil TeMmeparyp U CKOpocTel, u3MeHeHne Ko GHUIUeHTa TEIIO0Tauy M0 BEICOTE CTEHKH. XapaKTep
JBIKEHHUS XUAKOCTH BOJIM3M FOPU30HTAIIBHBIX TPYO M IUIACTHH.

55. TennooTnavya npu JJaMUHAPHOM TIOTPAHHUYHOM CJIO€.

56. CooTHOIIEHHE TOMIIUH THAPOIUHAMHUYECKOTO M TEIUIOBOTO IIOTPAHHYHBIX CIOEB.

Paznen Ne8 Maccooomen: IToTok Maccel KOMIIOHEHTa; BekTop MI0THOCTH MOTOKA MACCHI.

57. YcnoBus HeoOX0IMMBIE U KOHACHC AN apa. [InéHounas u xarensHas KoHaeHcarnwst. Koaddurmentr xonneHcammy.

58. Tepmuueckoe conpoTuBIeHHE (Pa30BOTO Mepexoma.

59. KonzeHcarys cyxoro HaChIIIEHHOTO Mapa Ha BEPTUKANBHBIX CTEHKAX; JAMUHAPHOE U TypOYJIEHTHOE TEeUCHUE IUIEHKH;
TEOPEeTHYECKUH pacuéT TEmI00TAa4YM NPH JaMHHAPHOM T€UEHHH IUIEHKH; PAcu€T CpefHeN TeIUI00TJaul NPU HAIUYUH Ha
TIOBEPXHOCTH JIAMHHAPHOH 1 TypOyJICHTHOI TUTEHKH.

60. BnusiHME Ha CKOPOCTH KOHJCHCALMH MTapa HATWYIHS HEKOHICHCHPYIOIIUXCS T'a30B.

61. Kongencarys napa BHYTpPH TPYO, Ha HOBEPXHOCTH TOPU3OHTAIBHBIX TPYO M TPYOHBIX Iy4KoB. TemIooTaa4a npu KaneiabHoi
KOHJIEHCALlUY 1apa.

62. TermooOMeH MeXIy CTEHKON M XKHUIKOH (azoil. Mexay XKUIKO# 1 mapoBoii $hazoil.

63. TermooOMeH NMpU  KUMIEHUH JKUAKOCTH B TpyOax: XapakTep IBIXKEHHS MapOKUAKOCTHOH CMECH B TOPU3OHTAIBHBIX U
BEPTUKAIIBHBIX TPyOax.

64. OCHOBHBIE ITOHATHSA: TIOTOK M3JIy9EHHS, IOBEPXHOCTHAS U CIIEKTPAIbHAS INIOTHOCTh MTOTOKA M3JIy9YeHHs, HHTCHCHBHOCTD
(IpKOCTB) M3ITyueHHs, B3aUMOICHCTBUE Tela ¢ U3IydeHHeM (IIOTIOIIEeHHEe, OTPaXeHne, IPOMyCKaHue), a0COMIOTHO YEPHOE U
cepoe Telo.

Paznen Ne9 MonekyssipHast nuddysus: koHueHTpanronnas auddysusi, 3akon Ouka; Tepmo- u 6apomuddysus; MaccooTnaga
Maremartidaeckoe OIMHUCAaHIe M aHAJIOTHS MIPOIIECCOB Macco- U TEIIO0OMEHa

65. CrerneHb YepHOTHI CEPOTO Tena.

66. Tertoo6MeH U3JIydeHUEM B 3aMKHYTOIl CHCTEME, COCTOSIIEH W3 JBYX CEphIX Tel: OOLIMi Cirydai, Tel C
TUTOCKOTIAPAIITIETTEHBIME TIOBEPXHOCTSMH.

67. OcoOeHHOCTH TeII000OMEHA H3JIyYeHUEM B IOTIOMIAIONINX Cpeax.

68. Ilepenaua Temna yepes MIOCKYIO CTEHKY. Pacripenenenue TeMneparypsl B TOHKOH CTEHKE MPU MOCTOSHHOM M IIEPEMEHHOM
K03 PHIMEHTE TETIIONPOBOIHOCTH.

69. IlapaMeTpsl TEMIIOBOIO IOTOKA, MIEKTPOrUApoTeILIoBas aHanorus. Ilepenaya temna yepe3 MHOIOCIOHHYIO IIOCKYIO CTEHKY.
70. Ilepenaua Temia yepe3 UMIMHIPUIECKYIO CTeHKY. PacripenieneHie TeMneparyp B CTeHKe AJIHHHOTO HUIHHApPA HpU
HOCTOSIHHOM U NIEPEMEHHOM K03()(HIHEHTE TEIUIOPOBOHOCTH.

71. MHoTOCIIOWHAS IUIMHAPAYIECKAs CTeHKA, KPUTHYECKUH THAMETp TETIOBOH M30JIAIIMN TPYOBIL.

72. Ilepenaua Termia 4epes3 MAPOBYIO CTEHKY.

Paznen Nel0 Tennomaccoo6MeH; TEMIOTUAPABIMYECKUI pacueT Temnao 0OMEHHBIX alnapaToB.

73. TermonpoBOIHOCTh B CTEPIKHE MOCTOSTHHOTO MTOTIEPEYHOT0 CEUCHUST KOHSYHON N OCCKOHEYHOM JUTHHBI.

74. NaTeHCHUKAIS TIpoIiecca TEIUIONepeadn, TeIionepenada peOpUCTHIX CTCHOK.

75. HarpeBanue (oxJa)kA€HUE) TUIACTHH M LWJIMHAPOB KOHEYHOH TOJIIMHBL U TMaMeTpa, IpU OECKOHEYHOM MIMPHUHE TIIACTUHBI U
JumHax. Harpesanue (oXxnaJeHUE) Tel KOHEUHBIX Pa3MEPOB.

76. PerynsipHBINA pe)kuM HarpeBaHus (OXJIKACHHSA) TEJI: CBOMCTBA TEMIIEPATyPHOTO TIOJIS B HAYaJIbHBIA IIEPHOJ U B PETYIIIPHOM
pEXKHIMe; TeMIT OXTAXKACHUS U OMpeieNeHNe TeITO(QU3NIECKUX XapaKTePUCTUK METOAOM PETYIISIPHOTO PeXUMA.

77. KOHBEKTHBHBII TEMIOOOMEH KaK COBOKYITHOCTh MOJEKYISPHOTO U MOJIIPHOTO MHepeHoca.

78. TerumooTnaga: B 0qHO(A3HBIX )KUAKOCTAX M IIPU (Ha30BEIX IPEBPAIICHUSX, IPH BEIHYKICHHOW M €CTECTBEHHOW KOHBEKIIHH.
79. IloHsATHE O TETIIOBOM MOTPAHWYHOM CJIOC€ M CBSA3b C THAPABINYCCKUM ITOTPAHUIHBIM CIIOEM.

80. JlamuHapHOe 1 TypOyJIEHTHOE T€UEHHE KHUIKOCTH, CBSA3b PEKUMA TEUEHHS C TETIIOOOMEHOM.

81. KoHBEeKTUBHBII MacCOOOMEH KaK COBOKYITHOCTb MOJISIPHOT'O U MOJIEKYJIIPHOTO IIepeHoca BemecTBa. [IOTHOCTE MOTOKa MacChl
B TIporiecce KOHBEKTHBHOTO MaccooOMeHa.

82. HazHaueHne U KiIacCU(UKAIHA TEINIOOOMEHHBIX alllapaToB.

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEICTB

Ortuetsl o mabopatopHeIM pabotaM, KoHTponsHas paboTa, 3K3aMeHAIlMOHHbIE BOIMPOCHL.




7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUILIJIMHBI (MOAYJIS)

7.1. Pexomengyemas JquTeparypa

7.1.1. OcHoBHas JMTEpaTypa

ABTOpBL, 3aryaBue W3narenscrBo, | Kon-Bo On. agpec
JI1. | [IBeTKOB Temmomaccoobmen: Yueb. mocodue st | Mockea: MOU, 51
1 .0, BY30B 2005
I'puropnen
B.A.
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI2. | Komkux TermnooOMeHHBIE alapaTsl H Mocksa: 10
1 |BK, TETIOHOCHUTEIH (TEOPHS U PacyeT): MamuHocTpoeH!
Kanunnn yuebHoe mocodue e, 1971
3.K.
7.1.3. MeToauueckue pa3padboTku
ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo O anpec
JI3. | ®ensea B.H. | [IpombIeHHbIe Bparck: bpI' TV, 20
1 TEIIOMAacCOOOMEHHBIE MPOIECCHI U 2000
ycraHoBku: Pabouas mporpamma,
METOANYECKUE YKa3aHUsl, IIPAKTHIECKHE
U KOHTPOJIBHBIE 3aJaHUs
JI3. | ®ensena Temomaccoobmen. OmnperneneHue Bbparck: bpl'V, 29
2 |B.H., @enseB |ko3¢dunueHTa TEIIOOTAAYH IPU 2009
AA. €CTECTBEHHON KOHBEKIUH Ha
oborpeBaeMoM LMIHH/ADE:
Meroauyeckne yka3aHuUs MO
BBIITOJTHEHUIO JJAOOPATOPHBIX PaboT
JI3. | ®ensiea Tennomaccoobmen. Onpenenexue Bbparck: bpl'V, 125
3 |B.H., ®ense | ko3¢ duipenta Temionepenadn npu 2011
AA. TEYEHHH KHIKOCTH B TpyOe (TpyOa B
TpyOe): MeToqIeCKUe yKa3aHUsI
JI3. | KoBanenko Tennorexnuka. Mccnenosanue Bparck: bpl'V, 85
4 |U.B. TEMJI000MEHA U3ITyUYECHUEM: 2011
METOJIMYECKHE YKa3aHHUs 110
BBIITOJTHEHHIO JTAO0PaTOPHOIT paboTHI
JI3. | Densera Temnmomaccoodmen. Onpenenenue Bparck: bpl'VY, 27
5 |B.H., ®ensieB | k03¢ duIpeHTa TEIONPOBOIHOCTH 2012
AA. MeTaJula: METOANYECKHE YKa3aHUs 110
BEITIOJTHEHHIO JT1a00paTopHON paboThI
JI3. | ®ensera Temnmomaccoodmen. Onpenenenue Bparck: Bpl'VY, 69
6 |B.H., ko3 uLIMEHTa TEIIO0TAAYH IIPH 2013
Muxomnan BBIHY’KICHHOH KOHBEKIIUH BO3/TyXa:
H.H. METOINYECKUE YKA3aHUS 110
BBIITOJTHEHHIO JTAOOPaTOPHOIT paboThI
7.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UnTepHeT"
31 | OnexrponHas bubnanorexa bpl'y | http://ecat.brstu.ru/catalog
7.3.1 IlepevyeHb MPOrpaMMHOIo odecreveHust
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2| KOMITIAC-3D V13

7.3.2 llepevyenb HHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kogekc". MHpOpMaLIMOHHO-CIIpaBOYHAsL CUCTEMA

7.3.2.2 | CnpaBouHo-1paBoBas cuctema «Koncynprant ITmrocy

7.3.2.3 | UadopmarmonHas cucrema "EnuHOe OKHO HocTyma kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.4 | Hayunas snektponnas 6udnoreka eLIBRARY.RU

7.3.2.5 | VauBepcuterckas nadopmanuontas cucrema POCCUA (YUC POCCHA)

7.3.2.6

7.3.2.7 | HaunonanbHas 31ekTpoHHas oubianoreka HOb

7.3.2.8 | U3narenbcTBO "JlaHp" 21eKTpOHHO-OMOIHMOTEUHAS CUCTEMa




7.3.2.9 | «YHuBepcureTckas 0ubanorexa online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHHME JUCIIMIIJINHBI (MOJY JIA)

1223 JlaGoparopust oOmeit ABTOMaTH3UPOBAHHBIN CTEHI-TPEHAXEP «ABTOHOMHAsI CUCTEMa OTOIICHUS», JlabopaTtopHas
TETUIOTEXHUKN YCTaHOBKa JUISl H3YYCHUS IIPOLIECCOB BO BIAXHOM Bo31yXe, JlabopaTopHas yCTaHOBKA IS
U3Y4CHUS TEIUI00OMEHA IIPH PA3IMYHBIX PEKUMaX KUIICHUS XKUIKOCTH, JlabopaTopHast
YCTaHOBKA JUI M3y4eHUs TeIUI00OMeHa M3iydeHueM, JlabopaTopHast ycTaHOBKA JUIs
HCCIIeN0BaHMs TEIIoNepeaadn «Tpyoa B Tpyoe», Creny «Onpenenenue yaensHoi
TEIJIOEMKOCTH BO3/yXa MPH MOCTOSIHHOM JaBJICHUH METOJIOM IIPOTOKAY,
ABtomatnsupoBanHsiii komnbiotepsl Intel(P) Celer CPU 240 GHz/228 MB -3 wir.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHasi ycTaHOBKa JIs OnpeefeHus Ko duimenta
TEIIOOT/AAYH IIpU CBOOOAHOI KOHBEKINH, JIaOOpaTOpHast yCTaHOBKA ISl ONIPEe/ie/ICHUs
temtoémkoct (P=const), YueOnslii crenn «Onpenencaue kodddurrenta
TETUIONPOBOAHOCTH MeTaiuia», CTeH 1abopaTopHbIH, Y4eOHO-1eMOHCTPAlHOHHbIH
KoMIuTeKe «TexHuueckas TepMoIuHaMuKa. TermmomaccooOMen». YueOHas MeOens.

0002* JIEKLIMOHHAS Ay TUTOPUS VYuebnas mebenb

1346 JucruieitHpli Kiace 1. YueOHast Mebenb.

2. IIK (cucremnsrii 610k AMD Athlon(tm) 64 X2 Dual Core Processor 5000+ 2.66 GHz,
RAM 2GB, monurop LG 19”) - 16.

3. Ilpunrep nazepusiit HP Laser Jet P3005n.

4. NntepaktuBHas nocka SMARTBoard 6801 co BctpoennbsiM XGA mpoekropom Unifi 35
(77"/195,6 cm).

2201 yuTaNbHBIN 321 Nel Yuebnas mebenb
O6opynosanue 10- I1K i5-2500/H67/4Gb (monutop TFT19 Samsung); npunatep HP Laser
Jet P2055D

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAYJISA)

JucuuminHa TenaomMaccooOMeH HalpaBiieHa Ha 03HAKOMIICHHE ¢ OCHOBHBIMH IPOLIECCAaMH MIEPEAauy TeIlia B Pa3JIMIHBIX
CHCTeMax M MaTepuaax (TeIUIoNpPOBOJHOCTh, KOHBEKTHBHBIN TEINIO0OMEH, PaJHaIlMOHHBIH TEIIIO00OMEH, TeIUI00TIada 1
TemIonepeaya. ); Ha MoJdy4eHHe TEeOPETHUECKUX 3HAHUH U MPAKTUUECKUX HABBIKOB 110 IIPOBEJCHUIO TEIIIOBOTO U THAPABIUIECKOTO
pacu€ToB MOBEPXHOCTHOIO MHOT'OXOZ0BOI'0 KOXKYXOTpyOHOTO TEIII000MEHHOTO ammapara.
V3y4yeHue AUCIMIUTMHEI TETIIOMAacCOOOMEH MpeIyCMaTpUBACT:

JIeKIINH,

nabopaTopHbie pabOTHI,

HpaKTHYeCKUe paboThl;

KOHTPOJIBHYIO padoTy,

CaMOCTOATENBHYIO0 PaboTy,

9K3aMEH.
B xone ocBoenus paznena 1 «Crioco0s!I TemI000MeHa» CTYACHTHI JOIDKHEI YSICHUTh: OCHOBHBIC MPOIECCH TIepeayun Teria
(TenyIonpoBOAHOCTH, KOHBEKTUBHEIH TETUIOOOMEH, paJlaliOHHEIA TEIIIO0OMEH), a TaK K€ OCHOBHBIC KOIMYECTBEHHEIE
XapaKTEepPUCTUKH IIpoliecca IepeHoca Tera (KOJINIecTBO TeIlla, TEIUIOBOH MOTOK, IIIOTHOCTh TEIIOBOTO NMOTOKA, MOLIHOCTD
BHYTPEHHUX MCTOYHUKOB TEIIA).
B xone ocBoenus paznena 2 «JluddepennuansHoe ypaBHEHHE TETUIONPOBOTHOCTH U ero penienus; CucreMa nuddepeHmaibHbIX
ypaBHEHHH KOHBEKTUBHOT'O TEIII000MEHa» CTYAEHTHI JOJDKHBI YACHUTH MU dhepeHnnaaIbHoe ypaBHEHNE TEIIIONPOBOJHOCTU U
copmupoBaTh 00I1Iee PECTaBICHHE O METOJax PEIICHU 33/1a4 TeIIONPOBOJHOCTH.
B xone ocBoenus paznena 3 «IIpumeHeHne METOIOB TOZOOUS U pa3sMEPHOCTEH K H3YUSHHUIO TIPOIIECCOB KOHBEKTHBHOTO
TETIIO00MEHa» CTYAEHTHI JJOIDKHEI YSICHUTH: YCIOBUS TOXO0MS (U3NYECKUX IPOIECCOB, CBOMCTBA MOJOOHBIX MPOIIECCOB U
OCHOBHBIC KPUTEPUH TEIJIOBOTO IOJ00US.
B xoze ocBoenus paznena 4 «Temnooraada u rujpaBIndeckoe CONPOTUBIICHHE ITPU BEIHYKICHHOM TEUCHUH B KaHAIaX, 00TEKaHUH
TpyOBI U Iy4Ka TpyO; pacdeT Ko3(h(PUINESHTOB TEIUTOOTAAYH PH CBOOOIHON KOHBEKIIMI CTYICHTHI IOJDKHBI YSICHUTB!
O0COOCHHOCTH TEUEHMs U TeIUI00OMeHa B TpyOax (JIaMHHApHBIH U TypOyIeHTHBIA PEXXUMBI, YIACTKH THAPOAUMHAMUYECKOH U
TEIIOBOW CTaOMIIN3aLNH, CTAOMIN3NPOBAHHOE TEUCHHUE), METOABI pacyéTa TEIIOOTIauy TIPH Pa3IMYHBIX YCIOBHAX M PEXKUMAX
TCUCHHS.
B xone ocBoenns paznena 5 «TemmooOMeH npr (pa30BBIX MPEBPAICHUSIX» CTYICHTHI TOJDKHBI YSICHUTB: YCIIOBHS HEOOXOUMBIC IS
KOH/ICHCALIMK T1apa, pacyETHBIC ypaBHEHUs Ui KOd((HUIMEHTa TEIUIOOTAAYH U €ro 3aBUCHMOCTB OT Pa3JIMYHBIX APaMeTpoB, a
TaK e MMPOLEeCC U PEKUMBI KHIICHUS.
B xone ocBoenms pazaena 6 «TemiooOMeH H3mydeHneM» CTYACHTHI JOJDKHBI YACHUTH: OCHOBHBIC MTOHATHS: IOTOK W3ITyYCHNS,
MOBEPXHOCTHAS M CIEKTPajbHAS IUIOTHOCTh ITOTOKA M3ITyYCHHUS, MHTEHCUBHOCTS (SIPKOCTh) U3IIyUCHNUS], B3aUMO/ICHCTBHE Tela ¢
u3ly4eHneM (TOIJIOIIEHUE, OTPaXKEHHE, TIPOITyCKaHue), aDCOIIOTHO YEPHOE U CEpoe TeJIo.
B xone ocBoenust paznena 7 «CI0XHBIH TEIIIOOOMEH» CTYJCHTHI IOJDKHBI YSICHUTB: CIIOCOOBI ITepeiady TeTuia P CI0KHOM
TETIIO00MEHE, a TaK XKe YHCICHHBIC METO/BI PEIICHHS 3a/1ad TEIUIOPOBOTHOCTH.
B xoz1e ocBoenus paznena 8 «MaccoodMen: [ToTok Macchl KOMITOHEHTa; BEKTOp MIOTHOCTH OTOKA MAacChD) CTYAEHTHI IOJKHBI
YSICHUTB: TIPUHIUI KOHBEKTHBHOTO TEIIIOOOMEHa KakK COBOKYITHOCTh MOJIEKYJISIPHOTO H MOJIIPHOTO MEpEeHOCa; MpoLece
TETIOOTAAYH B OHO(DA3HBIX KUIKOCTIX U IPH (ha30BBIX NPEBPAIICHHAX, IPH BBIHYXKICHHOH U €CTECTBEHHOH KOHBEKIIUH;
HOHSTHE O TEITIOBOM IOTPAHUYHOM CJIO€ U CBSI3b C THAPABINYECKIM ITOTPAHUYHBIM CIOEM; JIAMHHAPHOE U TypOyJIeHTHOE TCUCHUE
JKHMAKOCTH, CBSI3b PEKUMA TCUCHHS C TEINIOOOMEHOM.
B xone ocBoenus pazaena 9 «MomnekyisipHas 1udQy3us: KoHIeHTpaonHas 1uddy3ns, 3akoH ®uka; Tepmo- u 6bapoanddpysns;
MaccooTaada; MaTeMaTH4ecKoe ONMCaHNe U aHAJIOTHS IPOIECCOB MACCO- U TETNIOOOMEHa» CTYIAEHTHI JOIDKHBI ySICHUTh: OCHOBHBIC
MIOJIOKEHUSI TEOPHH MaccooOMeHa (KOHIIEHTpaluOHHasl, TepMo- U Oaponuddysus, 3akon duka); kodddunment auddysuu;
I dy3MOHHBIH ITOrpaHUYHbIN CIIOH, €ro ONMCAaHKE; 'PAHMYHBIC YCIIOBHS Ha IIOBEPXHOCTH pazzaena (a3; NpUMEHEHNE TEOPHU




nomobus K mpoueccaM MaccooOMeHa, OCHOBHBIC YHCIa MOJ00MsA. AHATIOTHUS MIPOIECCOB TEIIO - U MacCOOOMEHa.

B xoze ocBoenus paznena 10 «TemmomaccooOMeH; TEIIOrHAPABINYECKUH pacieT TeINIO0OMEHHBIX aIllapaToB) CTYJCHTHI JOJKHEI
YACHUTB: Ha3HAUCHNE M KIACCH(HKAIMSI TEIIOOOMEHHBIX allapaToB; OCHOBHI TEIIOBOTO U THAPABINYECKOTO PACUYETOB
TETTIOOOMEHHHKOB: TIPOCKTHBIN W IOBEPOYHBIN PacUETHI.

IIpu moAroToBKe K 3K3aMeHy peKOMEHIyeTCsl 0co00e BHUMAHUE yAEIHUTh CIAEAYIOIUM BOIIPOCAM: OCHOBHBIE CIIOCOOBI
TernooOMeHa; cucteMa U GepeHINATbHBIX YPAaBHEHNH KOHBEKTHBHOTO TEIJIO0OMEHA; IPIMEHEHUE METOIOB 110100 1
pa3MepHOCTEH K H3yUCHHUIO ITPOIIECCOB KOHBEK-THBHOTO TEINIO0OOMEHa; pacdyeT Ko3()(HHUIMEHTOB TEIUIOOTauH IIPH CBOOOTHOM
KOHBEKIIMH; TeTII000MeH MpH (a30BBIX NPEBPALICHUAXK; TEII0O0OMEH H3ITyYeHHEM; CIIOKHBIN TErm1000MeH; MaccoOOMeH;
MouieKyJsipHast T dy3ust; MaccooTaaya; Ha3HAUCHUE M KiIacCH(UKAIM TEIUNIOOOMEHHBIX aIllapaToB; OCHOBBI TEIIIOBOTO U
THIPABINIECKOTO PACUETOB TEIIOOOMEHHHUKOB: ITIPOEKTHBIN M IIOBEPOYHBIH pacdETHI.

B nponecce npoBefeHUs NPaKTHUECKUX 3aHATUI IIPOUCXOAUT 3aKPEIUICHUE 3HAHUI O CTallMOHAPHOU U HECTAlIMOHAPHOU
TEIJIONPOBOJHOCTH B IUIACTUHE IIUIMHAPE U B TeTaX KOHEUHBIX Pa3MEpOB; KPUTHUECKOM AUAMETPE TEII0BON H30ISAIUU TPYOBI;
TEIUIOO0TAA4a MPY JTAMHHAPHOM U TypOYJICHTHOM O0OTEKaHWH IUIOCKOH IIIACTHHBIL, IIPH BBIHYXK/ICHHOM ITONIEPEYHOM O0TEKaHUH
OTAEIBHBIN TpyO U TPYOHBIX ITy9IKOB, ITPH BRIHYKIEHHOM JBIKEHIH )KUAKOCTH B TPyOax, IPH CBOOOIHOM JBIKCHUH )KUAKOCTH,
HpU KUIICHUU OJHOKOMIIOHEHTHOH *KUIKOCTH; MHTEHCU()HUKAIIMH IIpoliecca TEILIONepeiaul ¢ TIOMOIIBI0 OpeOpeHHs; TeII000MeHe
U3JIy4EeHHEM. A TaK Xe ONpeAeICHNE TOBEPXHOCTEH HarpeBa TEIIO0OMEHHBIX allapaToB MPH NPsIMO U MPOTHBOTOKE; HOPSI/IOK
TETIOBOTO M THAPABIMYECKOTO PAaCUeTOB M OCHOBHBIE JTAITBL.

B nponecce nposeneHns 1a00paTOPHBIX PabOT MPOUCXOAUT (GOPMHUPOBAHNE YMEHHUH 1 HABBIKOB PEaIH3aIliH OIIPEICICHIe

k03¢ bHULIMeHTa TEMIONPOBOJHOCTH TEIION30IAMOHHOIO MaTepraia U MeTana; omnpejencHue koduuruenTa TenaooTAaqd NPy
BBIHY>K/ICHHOH U €CTECTBEHHON KOHBEKLIMH BO3/yXa; OIpeAeseHne KodddunueHTa teruonepesadn mpu TeYEHUN KUAKOCTH B
TpyOe; HMccIeaoBaHUE TEIUIO0OMEHA M3y IeHIEM.

Pabota c nmutepatypoil sBngeTCA BaKHEHIIUM 3JIEMEHTOM B IOMY4YEeHUH 3HaHUi 1o aucuumnae. [Ipexe Bcero, HEOOX0AUMO
BOCIOJIb30BATHCS CIUCKOM PEKOMEHYEMOM MO JaHHOW TUCLUILIMHE TUTepaTypoil. JloMOoNHUTENbHbBIE CBEJCHUS 110 U3yYaeMbIM
TeMaM MOJKHO HaifTH B epHOANYECcKOi euatn u MHTEpHETE.

IIpexycMoTpeHO IpoBeIeHNE Ay TUTOPHBIX 3aHATHH (B BH/E MPE3CHTAINH, IPOOIEMHON JIEKINH, JICKIIUHU C 3aIIAHUPOBAHHBIMA
OoIMOKaMu) B COYETaHUH C BHEAYIUTOPHOU pabOTO.




