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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 | Maremaruka
2.1.2 | ®uzuka
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

Nnnukatop 1

VK-1.2. HMcnonb3yer CUCTEMHBIN MOAXO/ /IS PEIIeHHUs TIOCTAaBJICHHBIX 3a/1a4.

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

Numukarop 1

OIIK-3.3. Ucnone3yer 3HaHHE TEIUIOQU3NIECKUX CBOUCTB PAaOOYHUX TEIN IPH PACUETAaX TEIUIOTEXHUISCKHX
YCTaHOBOK M CHCTEM.

Wnnukatop 2

OIIK-3.6. JIemoHCTpHpYyET MOHUMaHUE OCHOBHBIX 3aKOHOB M CITOCOOOB MEPEeHOCa TETUIOTH K MACCHI.

Wnnukatop 3

OIIK-3.7. IIpumeHsieT 3HaHNASA OCHOB TEINIOMACCOOOMEHA B TEIUNIOTEXHUIECKUX YCTaHOBKAX.

B pesyibTare 0CBOCHHS JUCHMILUINHBI 00y4alOIIMiics 10/KEeH

3.1 |3nats:

3.1.1 [ 3aKOHBI U OCHOBHBIC (PU3UKO-MAaTEMAaTHYECKUAEC MOJICIIH IEPEHOCA TEIUIOTH M MAaCChl TPUMEHUTEIBHO K

TETUIOTEXHUYECKIM YCTAaHOBKAaM M CHCTEMaM.
3.2 [ Ymern:

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
MUHUMHU3ALUH I0TE€Pb TEIUIOTHI.

3.3 |Baagers:

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 4 0,5 | YK-1 OIIK- | JI1.1J12.1J13. 0,5 JIeKLIUs —
noHsATHs. OCHOBHBIC 3 1J13.2J13.3 npecc-
MIPOLIECCHl TIEpeavn Teruia: JI3.4J13.5 KOH(epeHIIHS
TEIJIONPOBOAHOCTb, JI3.6 ; YK-1.2;
KOHBEKTHBHEIN TEIIOOOMEH, 21092 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 21032 npecc-
KOJIMYCCTBESHHBIC KOH(pepeHIHs
XapaKTEpUCTUKHU IIpoLecca ; YK-1.2;
IepeHoca Teria: KOJIU4ecTBO OIIK-3.3;
TEIJIa, TSIJIOBOM ITOTOK, OIIK-3.6;
IJIOTHOCTH TETUIOBOTO MTOTOKA, OIIK-3.7
MOIITHOCTH BHYTPEHHUX
HMCTOYHUKOB TEIIA.
1.3 Jlex Baxneiimue sTansl pa3BUTHSA 0,5 YK-1 OIIK- JI1.1J12.1 0,5 JIEKIIMS —
Y4EHUS O TEIUIO- U 3 2102 mpecc-
MaccooOMeHe, BKIaJ KoH(pepeHIUsA
POCCHICKHX YUEHBIX B ; YK-1.2;
pa3BUTHE YUYEHHS O OIIK-3.3;
TeTIoMaccooOMeHe, OIIK-3.6;
MEPCIEKTUBBl Pa3BUTHA. OIIK-3.7
14 Jlex MexaHu3M Mporiecca 0,5 VK-1 OIIK- JI1.1J12.1 0,5 JIEKIUS —
TETJIONIPOBOJHOCTH B TBEPABIX 3 21092 rpecc-
TeNax, B KUJKOCTSAX U razax. KOH(pepeHIIHs
; YK-1.2;
OIIK-3.3;
OIIK-3.6;
OIIK-3.7
1.5 Jlex TemnepartypHoe nosne, 0,5 | YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
IpaUeHT TeMIIEePaTyphl, 3aKOH 3 2132 -3.3; OIIK-
Dypre. 3.6; OIIK-3.7
1.6 Jlex Koaddumment 0,5 | YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
TETUIOIPOBOIHOCTH, 3 D132 -3.3; OIIK-
3aBHCUMOCTH OT MTapaMEeTPOB 3.6; OIIK-3.7
mpolecca.
1.7 Cp 11 YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 01032 -3.3; OIIK-
3.6; OIIK-3.7
1.8 OK3aMeH 3 VYK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 21092 -3.3; OIIK-
3.6; OIIK-3.7
Pasnen | Pazmea 2.
JAuddepenunanbHoe
YpaBHeHHe
TeNMJIONPOBOAHOCTH H €ro
pewienusi; Cucrema
audpepeHIHATBHBIX
YPaBHeHMii KOHBEKTUBHOTO
Tenjioo0MeHa
2.1 Jlex JuddepenunansHoe 1 YK-1 OIIK- JI1.1J12.1 1 JIeKIUs —
ypaBHEHUE 3 2192 becena YK-
TerronpoBoaHocTH. Koap dpurm 1.2; OIIK-
€HT TEMIIEPaTypOIIPOBOHOCTH, 3.3; OIIK-
3aBHCUMOCTbH OT MTapaMeTPOB 3.6; OIIK-3.7
mpoiecca.
2.2 Jlex Kpaesbie ycnoBust mist 1 VYK-1 OIIK- JIT.1J12.1 1 JIEKIHS —
MIPOLIECCOB TETJIONIPOBOJHOCTH: 3 21032 6ecema VK-
HayajJbHblE ¥ IPAaHUYHBIE 1.2; OIIK-
YCIJIOBUS TIEPBOTO, BTOPOTO, 3.3; OIIK-
TPETHEro U YETBEPTOrO PoAa. 3.6; OIIK-3.7
2.3 Jlex Kpaesbie ycnoBust nist 1 VK-1 OIIK- JI1.1J12.1 1 JICKITUS —
IIPOLIECCOB TETIIOIPOBOJHOCTH: 3 0132 6ecena YK-
HavallbHbIC W TPaHUYHBIC 1.2; OIIK-
YCIJIOBHUS MIEPBOT0O, BTOPOTO, 3.3; OIIK-
TPETHEro U YETBEPTOrO PoAa. 3.6; OIIK-3.7

3axon Hrrorona—Puxmana.




24 JIa6 Omnpenenenue xko3unrenra 8 YK-1 OIIK- JI3.5 1 Pa6ota B
TETJIONPOBOTHOCTH 3 2192 MaJibIxX
TETUION30JIAIUOHHOTO rpynnax YK-
MaTepuana 1.2; OIIK-

3.3; OIIK-
3.6; OIIK-3.7

2.5 ITp Hecranuonapnas 2 VK-1 OIIK- JI2.1J13.1 0,5 Pabora B
TETUIONIPOBOIHOCTH B IIJIACTUHE 3 21032 MaJIBIX
LWIMHIPE U B TENaX KOHEUHBIX rpynnax YK-
pa3mepoB 1.2; OIIK-

3.3; OIIK-
3.6; OIIK-3.7
2.6 IIp TemnnonpoBoJHOCTb IIPU 2 YK-1 OIIK- JI2.1J13.1 0,5 Pabota B
CTaIlMOHAPHOM PEXUME 3 2132 MaJIbIxX
rpymnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
2.7 Cp 11 YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 0132 -3.3; OIIK-
3.6; OIIK-3.7
2.8 OK3aMeH 3 YK-1 OIIK- JI.1J12.1 0 YK-1.2; OIIK
3 21092 -3.3; OIIK-
3.6; OIIK-3.7
2.9 Kontp.pa 1 YK-1 OIIK- 0 YK-1.2; OIIK
6. 3 2122 -3.3; OIIK-
3.6; OIIK-3.7
Pazpnen | Paznen 3. [IpumeHenne
MeTO/10B I0A00Ms
pa3MepHOCTell K H3YYeHUI0
NpPO1eCCOB KOHBEK-THBHOI'O
Ten1000MeHa

3.1 Jlex VYcnoBust nmomoOust 1 VK-1 OIIK- JI1.1J12.1 1 poOJIeMHas
($u3MIecKuX MPOILECCOB, 3 2122 nexkuusa YK-
CBOICTBA OAOOHBIX 1.2; OIIK-
nipouieccoB. [IpuBeaenue 3.3; OIIK-
YPaBHEHUH TEIIOBBIX 3.6; OIIK-3.7
IIOTOKOB K 0e3pazMepHOMY
BUIY.

3.2 Jlex [T — Teopema, OCHOBHBIE 1 VYK-1 OIIK- JIT.1J12.1 1 poOIeMHas
KpUTEPUU TETJIOBOTO 3 2122 nexrms YK-
mo100wms. 1.2; OIIK-

3.3; OIIK-
3.6; OIIK-3.7

33 Jlex Vcnonb3oBaHue ONBITHBIX 1 VK-1 OIIK- JI1.1J12.1 1 poOJIeMHas
JAHHBIX ISl TOJIy4EeHUS 3 D132 nexusg YK-
TTOJTYIMITUPUIECKIX 1.2; OIIK-
YpaBHEHUIA TOI00MSL. 3.3; OIIK-

3.6; OIIK-3.7

34 Cp 11 VYK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK

3 2122 -3.3; OIIK-
3.6; OIIK-3.7
3.5 OK3aMeH 3 VYK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 01032 -3.3; OIIK-
3.6; OIIK-3.7
Pasgen |Pasgen 4. Temsrooraaua u

rUApaBJIHYecKoe
CONMPOTHUBJICHUE NMPHU
BBIHYK/I€HHOM Te4YeHHUH B
KaHaJax, 00TeKaHUU TPYObI
U IIy4Ka Tpyo0; pacyer

K03 GULEHTOB
TemI100TAAYU NPU cBOOOIHOM
KOHBEKIIUHU




4.1 Jlex OCo0EHHOCTH TEUEHHUST U 1 VYK-1 OIIK- JI1.1J12.1 1 JIEKIAS —
TEII000MeHa B TpyOax. 3 2122 JTUCKYCCHS
JlaMuHApHBIN U TYpOYIIEHTHBII YK-1.2; OIIK
PEKHUMBL YYIacTKH -3.3; OIIK-
THUIPOANHAMHYECKON U 3.6; OIIK-3.7
TEIUIOBOW cTabMIIN3anuy,

CTaOMIM3UPOBaHHOE
TeueHue.BA3KocTHRIA U
BS3KOCTHO-TPaBUTALIMOHHBIH
PEKUMBI TCUSHHS. MeTO b
pacuéra TEIUIOOTAAYU IIPU
cTaOUIN3UPOBAHHOM TEUEHUH
B TpyOax.

4.2 Jlex Temnoornava npu 1 YK-1 OIIK- JIT.1J12.1 1 JIEKIIHS —
JIAMUHAPHOM U TypOyJIEHTHOM 3 01022 JIUCKYCCHS
peXuUMax TeYeHHUs )KUIKOCTH B VK-1.2; OIIK
IagKUX TpyOax Kpyrioro -3.3; OIIK-
ceveHus], pacyETHbIC (POPMYIIBIL. 3.6; OIIK-3.7
Tennoornaua npu nNepexogHoM
peXHUMeE TeUEeHUs
xuakoctu. Termmooraaua B
TpyOax HEKPYTIIOTO
MIOTIEPEYHOT0 CEYCHUS U B
M30THYTHIX U ILIEPOXOBATHIX
TpyOax.

4.3 Jlex [TapameTpsl OrpaHUYHOTO 0,5 | YK-1 OIIK- JIT.1J12.1 0,5 JIEKIUS —
CJ105 IPH  IIONIEPEYHOM 3 0132 JUCKYCCHS
00TEKaHUH ITHIMHIPUICCKUX VK-1.2; OIIK
MIOBEPXHOCTEH M WX CBA3b C -3.3; OIIK-
TermIooTaaveit. Xapakrep 3.6; OIIK-3.7
M3MEHEHHs TEIUIOOTAAYH MIPH
Pa3IMYHbIX YCIOBUAX
OMBIBaHHS KHUIKOCTHIO.

Cpennnit ko3 dumnueHt
TEIUIOOT/Aa4H, PacUETHbHIE
3aBUCHMOCTH.

4.4 Jlex Bnusaue crenenn 0,5 | YK-1 OIIK- JI.1J12.1 0,5 JICKITUST —
TypOynu3anuy Haberarmuero 3 0132 JHUCKYCCHS
IIOTOKA U yIjla aTaku Ha YK-1.2; OIIK
TEIJI00TAavy -3.3; OIIK-
nnirHapa.OCHOBHBIE TUIIBI 3.6; OIIK-3.7
y4ykoB Tpy0. JlaMuHapHOe u
TypOyJICHTHOE TCUCHUE
JKUJIKOCTH B TTyYKaXx.

4.5 Jlex H3MeHeHne TermTooT1aqu 1o 1 YK-1 OIIK- JI1.1J12.1 1 JICKITUST —
OKPYXHOCTH TPyOOK IMydKa. 3 0132 JHUCKYCCHs
H3MeHeHne TemIo0Taaun VK-1.2; OIIK
(cpennue psiasl) B -3.3; OIIK-
3aBUCHMOCTH OT HOMepa psizia 3.6; OIIK-3.7
1 MEXXOCEBBIX PACCTOSIHUM
TpyOoK. PacyeTHsle
3apucuMocTH. CpaBHUTENIbHAS
TEIUIOO0T/Aa4a IaXMaTHOTO U
KOPUIOPHOTO IyYKOB TPYO.

4.6 Jlex dakTopkl, 00YCITaBINBAIONIIC 1 YK-1 OIIK- JIT.1J12.1 1 JICKIHS —
CBOOOIHOE IBIKCHHE 3 D132 TIACKYCCHS
KHUIKOCTU. Xapakrep YK-1.2; OIIK
JIIBIDKEHUS KAIKOCTH BIOJIb -3.3; OIIK-
BEPTUKAIBbHOMN CTEHKH, 3.6; OIIK-3.7

pacnpeeneHie B HeH
TEeMIIEpaTyp U CKOPOCTEil,
n3MeHeHne ko3 uIreHTa
TEIUIOOTIAYH TI0 BEICOTE
CTeHKH. XapaKTep ABUKCHUS
KHUJIKOCTH BOIM3H
TOPU3OHTAIBHBIX TPYO U
TUTACTHH.




4.7 Jlex Pe3ynbraThl TEOPETUYECKUX U 1 YK-1 OIIK- JI1.1J12.1 1 JIEKLUS —
AKCIIEPUMEHTAIIbHBIX 3 21032 JTUCKYCCHSI
HCCIICIOBAHU TEIIIO0TAAYH VK-1.2; OIIK
IIPH €CTECTBEHHOW KOHBEKLIUU. -3.3; OIIK-
PacuérHble ypaBHEHUS. 3.6; OIIK-3.7
Tennoornaya B OrpaHUYEHHOM
MIPOCTPAHCTBE, METOJIMKA
pacuéra.
4.8 Jlex [orpanuunsie 0,5 YK-1 OIIK- JI1.1J12.1 0 VK-1.2; OIIK
THAPOJIMHAMUYECKHUH U 3 2192 -3.3; OIIK-
TEIUIOBOM CIIOU: OIIPE/ICIIEHUE 3.6; OIIK-3.7
TpaHMIl AJ1s TJAMHUHAPHOTO U
TypOYJIEHTHOTO CIIOEB.
HuTerpanpHOE ypaBHEHHE
TEIUIOBOTO TIOTOKA.
TemnooTnaya npu JaMUHAPHOM
IIOTPAaHUYHOM CJIOE.
49 Jlex CooTHOIICHNE TOIIIHH 1 YK-1 OIIK- JI1.1J12.1 0 VK-1.2; OIIK
THAPOJIMHAMHYECKOTO H 3 21092 -3.3; OIIK-
TEIUIOBOrO INOTPAHUYHBIX 3.6; OIIK-3.7
c10€B. BnusHue nepeMeHHbIX
(u3NIeCKUX mapaMeTpoB Ha
Terlonepenady. Pacuér
TEIUIOOTAAYH TIpH
TypOyJICHTHOM IIOTPaHHYHOM
ClI0€ HA OCHOBE
TUAPOJIMHAMUYECKON TEOPUU
TEII000MEHA.
4.10 JIab Omnpenencaue K03hduIeHTa 4 YK-1 OIIK- JI3.5 0,5 Pabora B
TETUIONPOBOTHOCTH METaJlIad 3 21032 MaJIBIX
rpymnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.11 J1ab Onpenenenne K03 durrenTa 4 VYK-1 OIIK- JI3.6 0,5 Pabora B
TEIJIOOT/AAYH TIPU 3 2192 MaJbIX
BBIHY)KJICHHON KOHBEKIIUU rpynnax YK-
BO3AyXa 1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.12 JIa6 Omnpenencaue K03 uIeHTa 4 YK-1 OIIK- JI3.2 0 YK-1.2; OIIK
TEIJIO0TAAYH TIPU 3 21032 -3.3; OIIK-
€CTECTBEHHON KOHBEKIMU Ha 3.6; OIIK-3.7
oborpeBaeMoM IIMIUHIPE
4.13 IIp Kpurnueckuii tuametp 2 VYK-1 OIIK- JI2.1J13.1 0,5 Pabora B
TETUIOBON M30JISIIIAU TPYOBI 3 21032 MaJIBIX
rpymnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.14 IIp Temnootnaya rnpu JaMUHAPHOM 2 YK-1 OIIK- JI2.1J13.1 0,5 Pabora B
1 TypOYJCHTHOM O0TEKaHUHU 3 2122 MaJIbIX
IJTOCKOM TUTACTHHBI rpynnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.15 IIp Temnootnava npu 2 VYK-1 OIIK- JI2.1J13.1 0,5 Pabora B
BBIHYKJICHHOM IIOTIEPEYHOM 3 2102 MaJbIxX
00TeKaHUM OTAEIbHBIA TPYO U rpynnax YK-
TPYOHBIX IYYIKOB 1.2; OIIK-
3.3; OIIK-

3.6; OIIK-3.7




4.16 IIp Temnoornaua npu 2 YK-1 OIIK- JI2.1J13.1 0,5 KommnsrorepH
BBIHYKJICHHOM JIBHJKCHUU 3 2192 as mpe-
XKHUIKOCTH B TpyOax 3eHTanust YK
-1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.17 IIp HuTeHcnpukanms nporecca 2 YK-1 OIIK- JI2.1J13.1 0,5 Pabora B
TETUIONEPENAUN C TOMOIIBIO 3 21032 MaJIBIX
opebpeHus rpymmnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.18 IIp Tennootnaua npu cBOOOTHOM 2 YK-1 OIIK- JI2.1J13.1 0,5 KommnsrorepH
JBIKEHUU YKUJIKOCTH 3 2192 as mpe-
3eHTanus YK
-1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.19 Cp 13 YK-1 OIIK- JI1.1J12.1 0 YK-1.2; OIIK
3 2122 -3.3; OIIK-
3.6; OIIK-3.7
4.20 DK3aMeH 3 YK-1 OIIK- JI.1J12.1 0 YK-1.2; OIIK
3 21092 -3.3; OIIK-
3.6; OIIK-3.7
4.21 Kontp.pa 1 YK-1 OIIK- 0 YK-1.2; OIIK
6. 3 2122 -3.3; OIIK-
3.6; OIIK-3.7
Pazpnen | Paznen 5. Tenmnooomen npu
(a30BbIX NpeBpalIeHUAX
5.1 Jlex YcnoBus He0OXOUMBIC IS 0,5 YK-1 OIIK- JI1.1J12.1 0 VK-1.2; OIIK
KOH/ICHCAIlMU Mapa. 3 2152 -3.3; OIIK-
IInénounas u KamejabHas 3.6; OIIK-3.7
koHaeHcanus. KoapdummeHt
KOH/ICHCAIIUH.
Tepmuueckoe COpoTUBICHHUE
($a3oBoro mepexoja.
5.2 Jlex Konpencanus cyxoro 1 VYK-1 OIIK- JIT.1J12.1 0 YK-1.2; OIIK
HACBIIIEHHOTO Tapa Ha 3 2122 -3.3; OIIK-
BEpPTHKAIBHBIX CTEHKAX; 3.6; OIIK-3.7

JAaMUHApHOE U TypOYJIeHTHOE
TEUYEHUE TUIEHKH;
TEOPETUYECKUIl pacuér
TEIUIOOTAAYH IIPH JIAMUHAPHOM
TEYEHUH IUIEHKH; pacdeéT
CpeJHel TemIooTaauu Npu
HaJINYMH HAa IOBEPXHOCTU
JJaMMHapHOU U TypOyIeHTHON
IJIEHKH.

BinusiHue Ha ckopocTh
KOHJICHCALlMY 11apa HaJlu4us
HEKOHJICHCUPYIOIIUXCS I'a30B.
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Jlex

Konnencauus napa BHyTpU
TpyO, Ha MOBEPXHOCTH
TOPH30HTAIBHBIX TPYO U
TpYyOHBIX IIyYKOB.
Tennootnaya npu KaneabHOU
KOHZICHCALIUK Tapa.

Bnusaue neperpesa u
BJI&)KHOCTH Napa Ha

KO3 PUIHUEHT TEIIIOOTIauH.
VcnoBusi BOZHHKHOBEHUS
KUIICHHS M €r0 MEXaHH3M:!
HeperpeB JKUIKOCTH U HaJIM4ue
LIEHTPOB TapooOpa3oBaHus,
BO3HHKHOBEHHE MapOBOM (azbl
1 00pa3oBaHUE MaPOBBIX
y3bIpei.

YK-1 OIIK-
3

JI1.1J12.1
0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

5.4

Jlex

BausHue cMaunBaeMocTi
CTEHKH XUIKOCThIO. PocT,
OTPBIB U IBM)KEHHUE My3bIpeit
napa. MUHUManbHBIN paguyc
LIEHTpa MapooOpa3oBaHus,
U3MEHEHUE IUaMeTpa Iy3bIps
BO BPEMEHHU, OTPBIBHOM
TaMeTp.

TemnooO6MeH MeXTy CTEHKOH U
KUIKOH (hazoit. Mexmy
YKUJIKOW W TTapoBoi (ha3oi.

0,5

YK-1 OIIK-
3

JI.1J12.1
2102

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

5.5

Jlex

3aBuCUMOCTh K03 dHIIeHTa
TEIUIOOTAaYH ¥ IUIOTHOCTH
TEIUIOBOTO IMTOTOKA OT
TEMIIEPaTyPHOTO HATlopa MpU
KHIICHUH B OOJBIIOM 00BhEME
JUTSL 00JTACTH ITy3BIPYATOrO
KUTICHUSL.

[Inénounsiii pexxum. [lepsas u
BTOpasi KPHUTHYECKHE
IUIOTHOCTH TEIUIOBOTO ITOTOKA.
W3menenne TemnooTnauu u
TEMIICPaTypPhl CTEHKH TIPH
UIEHOYHOM PEXHUME KUTICHUSL.

0,5

VK-1 OIIK-
3

JI1.1J12.1
2102

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

5.6

Jlex

3aBuCHMOCTH K03 hHUIMeHTa
TEIUIOOTAAYH OT AABJICHHS,
CBOWCTB JKHIKOCTH, COCTOSTHUSI
TBEPIOI TOBEPXHOCTH W
Ipyrux (HakTopoB IpU
KHUIIEHHH B 60J1bIIIOM 00BEME.
PacuérHple 3aBUCUMOCTH TS
KOd(QUIIMEHTa TEIUIOOTAaYH
B YCJIOBUSIX CBOOOJHOTO
JIBFDKCHUSL.

0,5

VK-1 OIIK-
3

JI1.1J12.1
0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

5.7

Jlex

TemnooOMeH Mpu  KUTICHUU
KHUJIKOCTU B TPyOax: Xxapakrep
JIBUKEHMSI TAPOKUAKOCTHON
CMECH B TOPU30HTAIBHBIX U
BEPTUKAIBHBIX TPyOax.
Mexanu3M IIEHOYHOTO
KHUIIEHHUs], PaCUETHBIE
3aBUCHUMOCTH.

0,5

VK-1 OIIK-
3

JI1.1J12.1
01022

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIK-3.7

5.8

Ip

Temoo0MeH pu KUIICHAN
OTHOKOMIIOHEHTHOM KUAKOCTH

VK-1 OIIK-
3

JI2.1J13.1
01022

VK-1.2; OIIK
-3.3; OIIK-
3.6; OTIK-3.7

59

Cp

13

YK-1 OIIK-
3

JI1.1J12.1
21092

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7




5.10 DK3aMeH 3 YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-

3.6; OIIK-3.7

5.11 Kontp.pa 1 YK-1 OIIK- YK-1.2; OIIK
6. 3 2122 -3.3; OIIK-

3.6; OIIK-3.7

Pasgen | Pasgen 6. TemioooMen
H3JTy4YeHHeM

6.1 Jlex duszuka mpoiecca nepenavn 1 VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TeIUla 3J1EKTPOMarHUTHBIM 3 0132 -3.3; OIIK-
H3ITyYCHUEM. 3.6; OIIK-3.7
OCHOBHBIC TIOHSTHS: TIOTOK
W3IYYCHUS, TIOBEPXHOCTHAS U
CIEKTpabHasl [UIOTHOCTh
MIOTOKA M3IYYCHHS,

HMHTEHCHUBHOCTB (SIPKOCTB)
W3TYYEHUs, B3aNMOICHCTBHE
TeJa ¢ U3IIyYCHUEM

( moryoIIeHNEe, OTPAXKECHNUE,
MIPOMYCKaHKe), a0CONMIOTHO
yEpHOE U cepoe TeJo.

6.2 Jlex 3aKOHBI U3Ty4YeHUs a0COMIOTHO 1 YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
yé€pHoro Tena: 3akoH [lnanka, 3 21032 -3.3; OIIK-
3akoH Buna, 3akon Credana - 3.6; OIIK-3.7
Bonbumana. CteneHb 4epHOTHI
ceporo Tena.
3akon Kwupxroda mst
MOHOXPOMATHYECKOTO U
HHTETrPaJbHOTO H3ITYYCHHUS.
3akon Jlambepra.

6.3 Jlex TemnooOMeH 1 VK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK

U3IIy4YE€HUEM B 3 21032 -3.3; OIIK-
3aMKHYTOI cucteme, 3.6; OIIK-3.7
COCTOSIIICH M3 JIBYX CEpPBIX
TeN: OOIMWH ciaydJai, Ten ¢
IUTOCKOTIAPaIeIbHBIMU
MTOBEPXHOCTSIMH.

[IpumMeHeHue 3KkpaHoB.
Oco0eHHOCTH TerIooOMeHa
H3JTyYCHHUEM B TIOTJIOMIAFOIIIX
cpenax.

6.4 JIa6 OripenieneHue creneHu 4 VYK-1 OIIK- JI3.5 YK-1.2; OIIK
YEPHOTHI U3Ty4aroIien 3 21032 -3.3; OIIK-
METaJUIMYECKOI TOBEPXHOCTH 3.6; OIIK-3.7

6.5 JIab Uccnenoranue teriooOMeHa 4 VYK-1 OIIK- J13.4 YK-1.2; OIIK
H3ITy4YeHUEM 3 21092 -3.3; OIIK-

3.6; OIIK-3.7
6.6 IIp TemmooOMeH H3mydyeHrneM 3 VYK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-

3.6; OIIK-3.7

6.7 Cp 11 YK-1 OIIK- JI1.1J12.1 VYK-1.2; OIIK
3 2122 -3.3; OIIK-

3.6; OIIK-3.7

6.8 DK3aMeH 3 VYK-1 OIIK- JI1.1J12.1 VYK-1.2; OIIK
3 2132 -3.3; OIIK-

3.6; OIIK-3.7

6.9 Kontp.pa 1 YK-1 OIIK- YK-1.2; OIIK
0. 3 2132 -3.3; OIIK-

3.6; OIIK-3.7

Paznen | Paspea 7. CoxHblit

TEenJ1000MeH.




7.1

Jlex

Ilepenaua Tema uepes
IIOCKYIO CTEHKY.
Pacnpenenenue remnepatypbl
B TOHKOM CTEHKE IIpU
MOCTOSTHHOM H EpPEMEHHOM
KO3 puIueHTe
TEIUIOIPOBOAHOCTH.
ITapameTps! TENI0BOrO NOTOKA,
ANEKTPOrUPOTENIIOBAs
ananorus. Ilepenaua reria
4yepe3 MHOTOCIOUHYIO
IUIOCKYIO CTEHKY.

YK-1 OIIK-
3

JI1.1J12.1
0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

7.2

Jlex

ITepenaua Temna yepes
IVTHHIPHYECKYIO CTCHKY.
Pacnpenenenue remneparyp B
CTEHKE JUIMHHOTO [IMINHpa
IIPY IOCTOSTHHOM U
nepeMeHHOM Ko3(ddurmente
TEIIONPOBOIHOCTH.

AHanum3s napameTpos
TEIIOBOTO TTIOTOKA,
IpuOIKEHHBIE (POPMYITHL.
MHorocinoiiHas
LUJIMHPUYECKast CTCHKa,
KPUTHYCSCKHUI THAMETP
TETJIOBOH M30JIAIHN TPYOBL.

YK-1 OIIK-
3

JI1.1J12.1
21092

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

7.3

Jlex

Ilepenaua Tema uepes
HIapOBYIO CTEHKY.
TennonpoBoIHOCTh B CTEP)KHE
IIOCTOSIHHOTO IIOLIEPEYHOr0
CEYEeHMsI KOHEYHOU U
0ECKOHEUHOH UTUHBI.
WnTencndukanus mporecca
TeIUIoNepeayy,
Temonepenaya peopUCThIX
CTEHOK.

YK-1 OIIK-
3

JI.1J12.1
0132

VK-1.2; OTIK
-3.3; OIK-
3.6; OTIK-3.7

7.4

Jlex

Harpesanne (oxnaxxieHue)
IUTACTUH U LIIHHIPOB
KOHEYHOW TOJIIMHBI 1
JaMeTpa, MPH OECKOHSUHOU
MIMPUHE TUIACTHUHBI U JUTHHAX.
HarpeBanue (oxnaxaeHue) Tea
KOHEUYHBIX Pa3MEpOB.
Perynsapuslii pexxum
HarpeBaHus (OXJIAXKICHHS) Tel:
CBOIfCTBa TEMIIEpaTypHOTo
IOJIsI B HAYAIBHBIN MTEPUO U B
PETYIIPHOM PEXHME; TEMI
OXJIAXKJICHUS ¥ OTIpeJielIeHHe
TEIIOPU3NIECKUX
XapaKTEPUCTHUK METOAOM
PETYIAPHOTO PEXUMA.
YucneHHbIE METOIbI PEICHUS
3a1a4 TeIIONPOBOTHOCTH

VK-1 OIIK-
3

JI1.1J12.1
0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

7.5

Ip

OmnpeneneHne MOBEPXHOCTEH
HarpeBa TeI1000MEeHHbBIX
anmnapaToB MPH IPSIMO-
MIPOTUBOTOKE (U C
ncTons30BaHu-eM DBM)

VK-1 OIIK-
3

JI2.1J13.1
01022

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

7.6

Cp

11

VK-1 OIIK-
3

JI1.1J12.1
0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

7.7

DK3aMeH

VK-1 OIIK-
3

JI1.1J12.1
01022

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7




7.8

Kontp.pa
6.

YK-1 OIIK-
3

0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

Pasnen

Pa3nen 8. Maccoodomen:
IToToK Macchl KOMIIOHEHTA;
BekTop MJIOTHOCTH MOTOKA
MAacCChl.

8.1

Jlex

KoOHBEKTHBHEIN TEINIOOOMEH
KaK COBOKYITHOCTb
MOJIEKYJIIPHOTO ¥ MOJISIPHOTO
repeHoca.

TemnooTnada: B 0qHO(A3HBIX
KHUIIKOCTAX U IpU  (pa3oBBIX
MIPEeBPALIECHUX, TIPU
BBIHY)KJICHHOM U €CTECTBEHHON
KOHBEKIIHH.

IlonsTue o TemaoBoM
IIOTPAaHUYHOM CJIO€ U CBSI3b C
THIPABIYECKIM
MIOTPaHUYHBIM CIIOEM.

VK-1 OIIK-
3

JI1.1J12.1
01032

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

8.2

Jlex

JlamunapHOe U TypOyeHTHOE
TEYCHHE JKUIIKOCTH, CBS3b
PEKMMa TEYEHHUS C
TEII000MEHOM.

Cucrema auddepeHnnanbHBIX
YpaBHEHHH
HEM30TEPMUIECKOTO
JBIDKCHUSI: YPaBHCHHUS
TEIUIOOTAAYH, SHCPTUH,
JIBVDKEHUSI M CTUTONTHOCTH.

YK-1 OIIK-
3

JI1.1J12.1
01032

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

8.3

Cp

11

VK-1 OIIK-
3

JI1.1J12.1
0132

VK-1.2; OTIK
-3.3; OIIK-
3.6; OTIK-3.7

8.4

DK3aMeH

VK-1 OIIK-
3

JI1.1J12.1
01022

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

Paznen

Pa3gen 9. MoJexkyasipHasi
aupeysus:
KOHIEHTPALMOHHASA
augdysus, 3axkon Puka;
Tepmo- u 6apoaudpysus;
Maccootaaya
MaremaTH4eckoe OnucaHue
U aHAJIOT S NMPOLECCOB MACCO
- M Ten1000MeHa

9.1

Jlex

OCHOBHEBIC ITOJIOKEHHS
TEOPHUN MaccOOOMeHa.
KoHnuenTpauunonsas, TepMo- u
6apoauddysus. 3akon Duka.
Koadpdunment muddysum.
KoHBeKTHBHEII MaccOOOMEH
KaK COBOKYIHOCTb MOJIIPHOTO
U MOJICKYJIIDHOTO IIepeHoca
BemecTBa. [ImoTHoCcTh TIOTOKA
Macchl B Iporecce
KOHBEKTHBHOTO MacCOOOMEHa.

VK-1 OIIK-
3

JI1.1J12.1
01022

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIK-3.7

9.2

Jlex

Juddy3noHHBIN TOTpaHUYHBI
CIIOM, €r0 OIMCAHHE.
I'panuunble ycnaoBus Ha
MIOBEPXHOCTH paszena (as.
Koappuument maccootnaun.
IMpumenenne Teopuu mogoous
K TIpolieccaM MaccooOMeHa,
OCHOBHBIC YHCJIa T10JJ00UsL.
AHaJorus NpoLeccoB TEIUIO -
U MaccooOMeHa.

YK-1 OIIK-
3

JI.1J12.1
2102

VK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7




93 Cp 11 YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-
3.6; OIIK-3.7
9.4 DK3aMeH 3 YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2122 -3.3; OIIK-
3.6; OIIK-3.7
Paznen | Paspea 10.
Temomaccoo0MeH;
TeMIOruAPABIUYEeCKHIi
pacyeT TemI0 0GMEeHHBIX
anmapartos.
10.1 Jlex Haznadenue u kimaccudukarus 1 YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TEINIOOOMEHHBIX aMIapaToB. 3 01022 -3.3; OIIK-
OCHOBBI TEIIOBOTO U 3.6; OIIK-3.7
THIPABINYECKOTO PacyETOB
TEIUI00OMEHHHUKOB:
[IPOEKTHBIN U MOBEPOUHBIH
pacy€Tsl.
10.2 Jlex [Topsimok TemoBoro pacuéra u 1 VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
OCHOBHBIE JTAIlbl: BEIOOD 3 21032 -3.3; OIIK-
TETUIOHOCUTENIEN 1 CXEMBI UX 3.6; OIIK-3.7
JBIHDKCHUSI, CBEIICHHUE
IapaMeTpOB JIBHYKCHHS
TEIUIOHOCUTENEH K TEIUIOBOMY
Oanancy, onpeeseHue
KOHEYHBIX TapaMeTPOB
TEIUIOHOCHUTENICH, CPETHETO
TeMIepaTypHOTO Haropa,
cpenHero ko3¢ uirenTa
TeIUIonepeIady, IapaMeTpoB
pa3fenuTenbHOl TBEPAOI
MTOBEPXHOCTH.
[opsimok THIPABINYECKOTO
pacuéra: onpeneneHue moTephb
Ha TPEHHE B B MECTHBIX
COIPOTHUBIICHUAX TSI KaXKIOTO
TETUIOHOCHTEIIS, BEIOOD
HEOOXOIUMBIX MOIITHOCTEH JIJIst
obecrieyeHns 3aJaHHBIX
PEKMMOB TCUCHUS
TETJIOHOCUTENEH.
10.3 J1a6 Omnpenenenne K03 duIrenTa 6 YK-1 OIIK- JI3.3 YK-1.2; OIIK
TEeIUIoNepeauu IIpU TEUEHUN 3 0132 -3.3; OIIK-
KHUJIKOCTU B TpyOe (TpyOa B 3.6; OIIK-3.7
TpyOE)
10.4 IIp ITopsimok TemoBoro pacuera u 5 VYK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
OCHOBHBIC 3TaIbI 3 21032 -3.3; OIIK-
3.6; OIIK-3.7
10.5 IIp OCHOBBI THJIPABJIMYECKOTO 5 VYK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
pacueTa TermIo00MeHHUKA 3 21022 -3.3; OIIK-
3.6; OIIK-3.7
10.6 Cp 11 VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-
3.6; OIIK-3.7
10.7 DK3aMeH 3 VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2122 -3.3; OIIK-
3.6; OIIK-3.7
10.8 Kontp.pa 1 VK-1 OIIK- YK-1.2; OIIK
0. 3 21322 -3.3; OIIK-
3.6; OIIK-3.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

O0pazoBaTeNbHBIE TEXHOJIOTHHU C UCIIOIb30BaHNEM aKTHBHBIX METOJIOB 00yUueHNs (JIEKIs — Oecera, JIeKIHs — AUCKYCCH,
npoOIeMHas JIEKLMs, JIEKLMA-BU3YITU3aLIMs, JIEKIMS C 3apaHee 3alIaHUPOBAaHHBIMHU OLIMOKaMH, JIEKIMs — pecc-KOHpepeHus,
JEKIHS ¢ pa300pOM KOHKPETHBIX CUTYalUH, JICKIH-KOHCYIBTALMSA, 3aHATHS C IPIMEHCHUEM 3aTPYAHSIOMINX YCIOBHH, METO/IBI




TPYIHOBOTIO PENICHUS TBOPUCCKUX 33a4, METO Pa3BUBAIOIIEHCS KOOHeparui)

O06pazoBaTenbHbIE TEXHOJIOTHH C MCIOIb30BAaHNEM HHTEPAKTUBHBIX METOIO0B 00y4ueHuUs (KPyTJbIH CTON (AUCKYCCHs, Ne0aTsl),
CeMHHap - uccienosanue, cemuHap «IIpecc — antumpeccy, Mo3roBoii ITypM (OpeliHCTOpM, MO3rOBas aTtaka), AeJIOBbIC,
HUMUTAIMOHHBIE, ONIEPALOHHbIC U POJIEBBIC UIPHI, case-study (aHaIN3 KOHKPETHBIX CUTYallMi, CHTYallHOHHBII aHAIIN3), MacTep
KJIacC, AUAAKTHYECKHE UTPHI)

6. ®OHJ OIIEHOYHBIX CPEACTB

6.1. KoHTpoJbHbBIE BONIPOCHI M 3aJaHUS

Texyuuii KOHTPOJIb 3alIMTa Ja0OPATOPHBIX padoT:

JlabopatopHas padota Nel "Omnpenenenne KodhPHIIMEHTA TEIIOMPOBOTHOCTH TEITOU30JIAIIMOHHOTO MaTepuana”
KoHTpoBbHEIE BOIPOCH! TSI CAMOIIPOBEPKH

1. KaxoBa iens paboTsI?

2. Yto TaKkoe TerIonpoBOAHOCTh?

3. B uem u3mepsieTcs TEIIONpPOBOAHOCTh?

4. Yto Takoe K03 (PUIHEHT TeTIIONPOBOJHOCTH?

5. Uto Ha3bIBaeTCsl CTAIMOHAPHBIM PEXXUMOM?

JlabopatopHras padota Ne2 "OmnpeneneHre KodhPHUIMESHTA TETLIOMPOBOTHOCTH MeTauia"
KoHnTponbsHBIE BONPOCHI I CAMOIPOBEPKU

1. KakoBa nenpb paboTs1?

2. Yo TaKkoe TerIonpoBOIHOCTb?

3. Kakue marepuaibl 0071a1a0T JyYIIeH TETIONPOBOIHOCTHIO?

4. B yem u3MepsieTcst TEMIONPOBOIHOCTH?

5. Kakne MeTamisl 001aqaroT HanOOIbIICH TEINIONPOBOIHOCTEIO?

JlabopaTopHast paboTa Ne3 "Omnpeneneane ko3 punreHTa TeIO0TAAYH IPH BEIHYKICHHON KOHBEKIIUH BO3Lyxa"
KonTponbsHbie BONpock! Ui caMOIpPOBEPKU

1.Kakoii kpuTepuii IBIsCTCS ONMpPEIeAeMbIM MIPH HAXOXKIACHUN KO3 GHUIIMEHTA TSTIO0T AN ?

2.Kakwue xputepuu mogo0ust IBISIOTCS ONPEACIIIONINME JUIS TETII000MEHAa MIPY BBIHYKIEHHONW KOHBEKIIUHU?

3.Kakue pexxuMbl TeUeHUs! TEINIOHOCHUTENS B TPYOKaxX MIIM KaHajlaX BO3MOXKHBI ITPY BBIHYK-JIE€HHON KOHBEKIIUH U KAKUMH
KpUTEpUATIbHBIMU YPABHEHUSIMU CIIEAYET BOCIIOJIB30BAThCS?

4.Kaxoii k03 (HUIHEHT TeIUIOOTAaYr UMeeT OOJIbIIee 3HAaUCHHUE MTPH ABIKCHUU TSTUIOHOCUTENIS: B TPYOKax, BJIOJb WIH MOMIEPEK
My4Ka TpyOOK, eclIi TeMIIepaTypa, JaBJIeHHE U CKOPOCTh TETIOHOCUTENSI OJJMHAKOBBI?

5.laliTe onpenenenue KOHBEKIMH, BBIHY>KAEHHONH KOHBEKLIUU?

6.113 KakHUX OTIENBHBIX AJIEMEHTOB COCTOUT TPYOYaThIid TEMII000MEHHNK?

JlabopaTopHast paboTa Ned "Omnpenenenne ko3(punreHTa TeMmIO0TAa4YH IPH €CTECTBEHHOW KOHBEKIIMU HA 000rpeBacMoM
uuuHIpe”

KoHTpopHBEIE BOIPOCH! TSI CAMOIIPOBEPKH

1.Chopmynupyiite eab pabOTHL.

2.[latp onpenenenue K03 PUIUEHTY TEMIOOTIAYH.

3.YT0 Takoe KOHBEKLHU:?

4.Yro0 noka3plBacT TEIUIOBOU MOTOK?

5.IIpuBeaure ypaBHEHHE TEILIOBOTO IIOTOKA.

JlabopatopHas padota Ne5 "OmnpeneneHue CTENEHN YePHOTHI N3TYJaIOMeH METAUTMISCKON MOBEPXHOCTH"
KoHTpossHbIE BOIPOCHI AT CAMOTIPOBEPKHI

1.Chopmynupyiite 3akoH Credana-bonpimana.

2.Uto0 Takoe cTeneHb YepHOTHI?

3.Yt0 Takoe M3IydaTenbHas CIOCOOHOCTH Tea?

4.[lats onpeaeneHue abCOTIOTHO YEPHOTO Tela.

JlabopatopHas pabota Ne6 "HMccnenoBanue TeUI000OMeHa H3TydeHHEM"
KoHnTponbsHBIE BONPOCHI I CAMOIPOBEPKU

1.Kak popmupyrores 3anpocsl B Access?

2.Kakwue omepaTopsl BBl HCIIONB30BAH B paboTe?

3.Hanucats 3anpoc 1o 3aaHuio NpenojaBaTens.

4.Kak paboTaroT CII0KHBIE 3aIPOCHI?

JlabopatopHas pabota Ne7 "Omnpenenenue KodpPHUIMEHTA TEILIONEPEAaYH IPH TSUSHUH YKUIKOCTH B TpyOe (TpyOa B TpyOe)"
KOHTpOJIBHBIE BOIIPOCHI ISl CAMOTIPOBEPKHU

1.Yto Takoe Tena000MeHHbIE anmnaparsl?

2.Kakue TermiooOMeHHBIE aIapaThl Ha3bIBAIOTCS TOBEPXHOCTHEIMU?

3.Kakue cxembl JBIKCHUS TCIZIOHOCHUTEIIS BbI 3HACTE?

4.Yrto Takoe KOdQPHUIUEHT TEMIO0TAAUN U €r0 SIUHULIBI U3MEPEHUs?

5.IlpuBenute hopmyiy Aist onpeaeieHus Ko3(QGHUINCHT TeIIO0TAAYH.




6.2. TeMbl NUCbMEHHBIX PadoOT

KontponsHas pabora:
Lens padotsr: KoHTposibHAs paboTa BEIIOJIHSETCS C LENbIO 3aKPETICHNS 3HAaHUH, ITOTyYEeHHbIX B IPOLIECCE U3YUCHUS
JVCITUTIIHHEL

OcHOBHas TeMaTrKa: pacyeT, BEIOOp THIIA U KOHCTPYKLUH MOBEPXHOCTHOI'O MHOTOXOIOBOTO KOXKYXOTPYOHOTO TEIIIOOOMEHHUKA.

Pexomennyemslit 00beM paboThl: bakamaBpam 1o y4eOHOMY IUTaHy HEOOXOANMO BBITIOJIHUTE KOHTPOJBHYIO padoTy. Bapnant
KOHTPOJIBHOH PabOTHI OIIpeAesIeTcs AByMs IIOCIeTHUMH [u(paMu 3a4eTHON KHIDKKY. [Tpu 3TOM B Ka)XXJJ0M 3aJJaHUH 9acTb
HCXOJHBIX JaHHBIX BHIOMpaeTcs 1o nocieaHel nudpe mmdpa, a 4acte — M0 MpeANOCICIHEH.

B xoH11e paboThl HEOOXOIMMO MPUBECTH CIIMCOK MCIOB30BAHHON JIMTEPaTypHl, B CAMOM TEKCTE KOHTPOJIBHOW paboTHI
JIaTh CCBUIKM HA COOTBETCTBYIOIUE HCTOYHHUKH.

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

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

OK3aMeHaIOHHBIE BOIIPOCHI:

Paznen Nel "Crioco0Os! TemmooomeHa"

1. IIpeamer Kypca, oOIIMe MOHATHS.

2. OCHOBHBIE IpOLIECCHl IEpeAauH TeIula: TEIUIONPOBOIHOCTE, KOHBEKTUBHBIN TEINI00OMEH, paJHallMOHHBIN TEIII000MEH.

3. Ternootnaua u Temonepeaaya.

4. OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTHKH IIPOIIeCcca IepeHoca TeIIa: KOJMIECTBO TeIlIa, TEIUIOBOH ITOTOK, INIOTHOCTh
TETJIOBOTO NMOTOKA, MOITHOCTh BHYTPEHHUX UCTOYHUKOB TeIlIa.

5. Baxneiimue stansl pa3BUTHS yU4€HHs O TEIUIO- U MAaCCOOOMEHE, BKIIAJl POCCUICKMX YUEHBIX B pa3BHTHE YUEHHUs O
TETIIOMacCOOOMEHE, TIEPCIICKTHBEl Pa3BUTHSL.

6. KoaddurpeHT TeMnepaTyponpoBOIHOCTH, 3aBUCUMOCTG OT ITapaMeTpoB IIpoIecca.

7. KpaeBble ycnoBus [Uis IPOLIECCOB TEIIOMPOBOAHOCTH: HaYalbHblE U FPAaHUYHBIE YCIOBHS IEPBOT0, BTOPOTO, TPETHETO U
4ETBEPTOTO POAA.

8. Cucrema muddepeHnanbHbIX YpaBHEHH KOHBEKTHBHOTO TETLIO0OMEHaA.

Paznen No2 "IuddepennuanbHoe ypaBHEHHE TEIUIONPOBOJHOCTH U ero perienus; Cucrema qudQepeHunanbHbIX ypaBHEHUN
KOHBEKTHBHOT'O TeItooOMeHa"

9. 3akon HproTona-Puxmana.

10. YcnoBus monobus (GpU3MYECKHX MPOLECCOB, CBOMCTBA MOTOOHBIX IPOIECCOB.

11. IlpuBeneHue ypaBHEHUIl TEIIOBBIX MOTOKOB K Oe3pa3MEepHOMY BHIY.

12. OcobeHHOCTH TedeHHsl W TemooOMeHa B TpyOax. JlaMuHapHBIH U TypOyJICHTHBIA PEXUMBL. YYacTKH THAPOJHHAMUICCKON H
TEIUIOBOHM CTAOMIIM3aINH, CTAOMITM3UPOBaHHOE TEUCHHE.

13. BSI3KOCTHBIN U BS3KOCTHO-TPAaBUTALIMOHHBIA PEXUMBI TeUSHHSA. MeTopl pacué€Ta TEIUIOOTAAYH MPU CTaOMIN3UPOBAHHOM
TEUeHUH B TpyOax.

14. TerutooTnaua mpH JIaMHHAPHOM U TypOYJICHTHOM pEKMMaX TEUESHHS KHUIAKOCTH B TIAIKUX TPyOax KPYIJoro CEUeHH,
pacuérablie hopMynsl. TemnooTaua mpu NEePexo HOM PEeKUME TCUCHUS KUIKOCTH.

15. Ternootgaua B TpyOax HEKPYIIIOTO MOMEPEUHOT0 CEUEHUS M B U30THYTBIX M IIEPOXOBATHIX TPYOax.

16. VI3MeHEeHHE TEIUIOOTIauH IO OKPYKHOCTH TPYOOK ITyuka. Mi3MeHeHne TemIooTAaun (CpeAHue PSIbl) B 3aBUCHMOCTH OT HOMEpa
psiia ¥ MEXKOCEBBIX PacCTOSHUH TpyOoK. PacueTHsle 3aBncuMocTr. CpaBHUTEIIbHAS TEIIOOTAAYA IMaXMAaTHOTO U KOPUAOPHOTO
MyYKOB TPYO.

Paznen Ne3 "IlpumeHeHne METOOB 1TO00MS U Pa3MEPHOCTEH K U3YUYEHHIO MPOIIECCOB KOHBEK-TUBHOTO TeriooOMeHa"

17. Pe3ynbTaThl TEOPETHYECKUX M AKCIICPUMEHTAIBHBIX UCCIECAOBAHUH TEIUIOOTIAuH IIPH €CTECTBEHHON KOHBEKIMH. PacuéTHbie
YpaBHEHUSL.

18. TernooTgaua B OrpaHU4E€HHOM IPOCTPAHCTBE, METOAUKA pacdéTa.

19. TorpaHuyHbIC TUAPOJUHAMUICCKUH U TEIJIOBOM CIIOH: OTPEICICHUE TPaHUIL JJIs JIAMHUHAPHOTO U TYpPOYJICHTHOTO CJIOEB.

20. MHTerpanbHOE ypaBHEHHE TEILIOBOTO IIOTOKA.

21. BnusHue nnepeMeHHbIX (GU3UYECKUX TapaMeTpoB Ha Temonepegady. Pacuér TennooTnaun npu TypOyI€HTHOM MOTPaHUYHOM
CJI0€ Ha OCHOBE 'MAPOIMHAMUYECKON TEOPUH TEINIOOOMEHa.

22. BnusHMe TIeperpeBa u BIaXXHOCTH Napa Ha K03(GHINECHT TeINIOOTAAYH. Y CIIOBUS BOSHUKHOBCHHUS KHIICHHS M €T0 MEXaHU3M:
HeperpeB KUJIKOCTH U HAJIMYHE [IEHTPOB MapooOpa30BaHMsl, BOSHUKHOBEHHE TapoBoi (ha3el M 00pa3oBaHME MAPOBBIX My3bIPEH.
23. BnusiHME CMauUBAEMOCTH CTE€HKH KUAKOCTBIO. POCT, OTpBIB U ABMKEHHE ITy3bIpel mapa. MUHMMAIBbHBIA paguyc HEHTpa
napooOpa3oBaHMs, H3MEHEHHE AUaMeTpa ITy3bIpsi BO BpEMEHH, OTPBIBHOM JHaMeTp.

24. 3aBucHMOCTh KOd(uIMeHTa TeITO0TAAYH 1 IUIOTHOCTH TEIUIOBOTO IIOTOKA OT TEMIIEPATYPHOTO HANIOpA IPH KUIICHHUH B
6ob1IOM 00BEME [T 00TACTH MY3bIPYaTOrO KUIEHHS.

Paznen Ne4 "TennooTnada ¥ TUAPaBIMYECKOE CONPOTHBIEHUE P BBIHYKI€HHOM TEYEHUH B KaHalaX, 0OTEKaHUH TPYObI U ITyuKa
TpyO; pacueT K03 PUIMEHTOB TEIIIOOTAAYHN IIPH CBOOOTHOI KOHBEKIINH"

25. IInénounslii pexuM. IlepBas ¥ BTOpasgs KpUTUYECKUE IJIOTHOCTH TEIUIOBOrO IOTOKA. MI3MEHEHUE TEII00TAa4M U TEMIIEPATyphbl
CTEHKU NpH IIEHOYHOM pEeXUME KUIEHHS.

26. 3aBUCHMOCTD KO GHUIINCHTa TEIUIOOTIAYH OT IABJICHUS, CBOMCTB JKUAKOCTH, COCTOSHHS TBEPIOW MOBEPXHOCTH M IPYTHX
(hakTOPOB MPH KUIICHUH B OOIBIIOM 00BEME.

27. PacuéTHble 3aBUCUMOCTH Ul KOA(Q(UIMEHTa TEIIO0THaud B YCIOBUSAX CBOOOJHOTO IBMXKEHUS.

28. MexaHu3M MIEHOYHOIO KHUIIEHHMS, PACUETHBIE 3aBUCHMOCTH.

29. ®usuka npouecca Mepeadu Temiaa 3IeKTPOMAarHUTHBIM U3IIyYEHUEM.

30. 3axkoHBI U3TydeHUS aOCOMIOTHO Y€pHOTO Tena: 3akoH [lnanka, 3akoH BuHa, 3akon Credana - bomsnmMana.




31. 3akon Kupxroda m1s MOHOXpOMATUYIECKOTO M HHTETPAIEHOTO U3ITyUCHHUS.

32. 3akoH JlamGepra.

Paznen Ne5 "TerutooOMeH pu (a3oBbIX MpeBpaIieHIsX"

33. IIpuMeHEHHE 3KPaHOB.

34. AHanu3 napaMeTpoB TEIJIOBOI0 MOTOKA, MPUOIMKEHHBIE (POPMYIIBL.

35. UncneHHbIe METOBI PELIEHUS 3a]a4 TEMIONPOBOIHOCTH.

36. Cucrema auddepeHranbHBIX YPaBHEHNH HEN30TEPMHIYECKOTO JIBIDKCHUS: YPAaBHEHHS TEIUIOOTIAYH, SHEPTHH, IBIDKCHHS U
CIUIOMIHOCTH.

37. OcHOBHBIC TIOJIOXKEHUsI TeopuH MaccooOMeHa. KoHneHTpauonnas, Tepmo- u O6aponuddysus. 3akon Puka. Kosdduument
muddysun.

38. Muddy3noHHbIH TOTpaHIUYHEIHA CIIOH, ero omucaHue. [ paHUYHBIE YCIIOBHS Ha MOBEpXHOCTH pasnena da3. Koaddunuent
MacCOOTAAYH.

39. [IpumeHeHHe TeopuH 000U K IIporeccaM MaccooOMeHa, OCHOBHBIE YHCIa 110100us. AHAJIOTHsI IPOLIECCOB TEIUIO - U
MaccooOMeHa.

40. OCHOBBI TETJIOBOTO U THAPABIMYECKOTO PACYETOB TEINIOOOMEHHHUKOB: MPOEKTHBIM U MOBEPOYHBIH Pacu&Th.

Paznen Ne6 "TerooOMeH u3nyueHreM"

41. IopsimoK TETUTOBOTO PacdéTa M OCHOBHBIC ATAIBI: BEIOOP TETNIOHOCHUTEINICH M CXEMBI HX IBIKEHIUS, CBEJICHUE ITapaMeTpOB
JBIDKCHUS TETNIOHOCHUTENICH K TEIJIOBOMY OalaHCy, ONpeAeIeHIe KOHSUHBIX TapaMeTpOB TEITIOHOCUTENCH, CPeTHETO
TeMIIepaTypHOTr0 Haropa, cpeJHero ko3¢ ¢HIueHTa TelIonepeaady, napaMeTpoB pa3AelnuTeIbHON TBEPHA0I MOBEPXHOCTH.
42. Topsaok TUIpaBINYECKOro pacyéra: olpeaeieHHe NOTeph HA TPEHUE U B MECTHBIX COMPOTUBICHUSAX Ul Ka)J0ro
TETTIOHOCHTEIIS, BEIOOP HEOOXOIMMBIX MOIITHOCTEH TSI 00eCTIeYeHNUs 3aJaHHBIX PEKIMOB TEUCHHUS TETNIOHOCHTEIICH.

43. MexaHU3M IIpolecca TeIUIONPOBOAHOCTH B TBEPABIX TENaX, B KUAKOCTAX U ras3ax.

44. TemnepaTypHo€ noJje, TPaJueHT TeMIIEPaTyphl, 3aKoH Dypsbe.

45. Koa(pGuIueHT TermonpoBOIHOCTH, 3aBUCHMOCTD OT TIapaMeTpOB TpoIiecca.

46. udpepernuanbHOe ypaBHEHNE TETTIOIPOBOTHOCTH.

47. O0iee npeacTaBlIeHHE O METOJaX PELIeHHUs 3a7a4 TEeIUIONPOBOAHOCTH.

48. Iln — TeopeMa, OCHOBHBIE KDUTEPHU TEILUIOBOTO I10JO0OMS.

Paznen Ne7 "CrosxHblii TemaooOMeH."

49. Mcnonp30BaHUE OMBITHBIX JAHHBIX AT MONYYCHUS MOTy3MIMPHUYECKUX YpaBHEHHH MOTOOHS.

50. [TapameTpbl MOrPaHUYHOrO CJIOS NIPU HOIEPEYHOM OOTEKaHUN LIMIMHIAPHIECKUX MOBEPXHOCTEH M HMX CBA3b C
TEIUIO0TAAYEH.

51. XapakTep U3MEHEHHUsI TEIUIOOTIAAYH IIPH PA3INYHBIX YCIOBHAX OMBIBAHMSA KUIKOCTBIO. CpeHui K03 GHUINEHT TeII00TAAYN,
pacdeTHbIe 3aBHCUMOCTH.

52. BausiHue creneHy TypOynn3anuy HaOerarouero NoTokKa 1 yria aTaky Ha TeIUIOOTAaqy HUIHHIpa.

53. OcHOBHBIE THITEI Iy9KOB TpyO. JlJaMuHapHOE U TYypOYJIEHTHOE TeYeHHE KUIKOCTH B ITyJKax.

54. ®axTopsl, 00yCcIaBIMBAIOIINE CBOOOAHOE IBIDKCHUE XKUIKOCTH. XapaKTep ABMKEHHS XKHIKOCTH BIOIb BEPTUKAIBHON
CTEHKH, Paclpe/ielicHue B HEH TeMIepaTyp U CKOPOCTeH, N3MeHeHHe KO3 GHIMeHTa TEIIO0TauHt 110 BBICOTE CTEHKH. XapaKkTep
JIBIDKCHUS KUJKOCTH BOJIM3U FOPU3OHTAIBHBIX TPYO M IDTACTHH.

55. Tennootaya Npyu JaMUHAPHOM IIOIPAHUYHOM CJIO€.

56. CooTHoOIIEHHE TOJIIUH TUIPOIUHAMHUYECKOTO U TEIUIOBOTO TOTPAHUYHBIX CIOEB.

Paznen Ne§ "MaccooOmen: [ToTok maccel KOMIIOHEHTa; BEKTOp MI0THOCTH MOTOKA Macchl."

57. YcnoBus HeoOX0MMBIE U KOHACHCAINH apa. [InéHowHas n xarensHas KonaeHcarwst. Koaddumment xonneHcammn.

58. Tepmuueckoe compoTuBIeHHe (a3oBoro nepexoma.

59. KonzeHcanys cyXxoro HachIIEHHOTO Mapa Ha BEPTUKANbHBIX CTEHKAX; JAMUHAPHOE U TypOYJIEHTHOE TEeUCHUE IIEHKH;
TEOPEeTHUYECKUI pacu€T TeIUIOOTHAYH IPH JTAMHHAPHOM TEUYECHHUH IUIEHKH; PacuéT cpeHel TeIUI00TJaqH PH HATMYUH Ha
MOBEPXHOCTH JIAMHHAPHOHN U TypOyJICHTHOI IUTEHKH.

60. BnusiHME Ha CKOPOCTh KOHJEHCALMH MTapa HaJIW4Us HEKOHICHCHPYIOIUXCS Ta30B.

61. Kongencarys napa BHYTpPH TPYO, Ha MOBEPXHOCTH TOPU3OHTANIBHBIX TPYO M TPYOHBIX ITy4KoB. TemnooTaa4a npu KaneabHOH
KOHJICHCAIIMH Tapa.

62. TerooOMeH Mex 1y CTEHKOH M KUAKOH (ha30il. Mex Ty >XKHIKol u mapoBoi (a3oil.

63. TeriooOMeH pH  KUMEHHUH KUIKOCTH B TPyOax: XapakTep IBHKEHUs MapOXKUIAKOCTHON CMECH B TOPU3OHTAIBHBIX U
BEPTHKAJBHBIX TPyOax.

64. OCHOBHBIE TOHATHSA: TIOTOK U3Iy9EHHS, IOBEPXHOCTHAS U CIIEKTPAIbHAS INIOTHOCTh MOTOKA M3Iy9YeHHs, HHTCHCHBHOCTD
(IpKOCTB) U3ITyueHHs, B3aUMOICHCTBUE Teja ¢ U3IydeHHeM (IIOIIOIIeHHe, OTpaXeHue, POIMyCKaHue), a0COMIOTHO YEPHOE U
cepoe TeJo.

Paznen Ne9 "Monexynsaprast nudy3ns: KoHneHTpanuoHHas muddysus, 3akon Puxa; Tepmo- n 6apomuddysus; Maccoornaua
MartemaTHuecKoe OIMCaHre 1 aHAJIOTHSI MPOIIECCOB Macco- U TermiooomMeHa"

65. CreneHb YEPHOTHI CEPOTO Tea.

66. TermooOMeH M3IYYCHUEM B 3aMKHYTOW CHCTEME, COCTOSIICH M3 JBYX CEpBIX TENl: OOLIMIA CITydaif, Teln ¢
IUIOCKOTIAPAIITIETBHBIMI  TIOBEPXHOCTSAMH.

67. OcoOEHHOCTH TEIIOOOMEHA M3Iy4YeHHEM B MOTJIOMIAIOIINX Cpeax.

68. Ilepenaua Tenia yepes MIOCKYIO CTEHKY. Pacripenenenye TeMneparypsl B TOHKOH CTEHKE MPU MOCTOSHHOM M IIEPEMEHHOM
K03 PHIIHMEHTE TETIONPOBOIHOCTH.

69. ITapaMeTps! TEIIOBOTO TTOTOKA, 3IEKTPOTUAPOTEILIOBas aHanorus. [lepenayda Temna yepe3 MHOTOCIOMHYIO INIOCKYIO CTEHKY.
70. Ilepenaua Temna yepe3 UMIMHIPUYECKYIO CTeHKY. Pacripenienenie TeMneparyp B CTeHKe AJIMHHOTO LUIUHApPA HpU
TIOCTOSTHHOM W TIEPEMEHHOM K03()(DHIMEHTE TeTIONPOBOIHOCTH.

71. MHoTOCIIOWHAS IUIMHAPHYIECKAs CTeHKA, KPUTHYECKUH THAMETP TETIOBOH M30JIAIIUN TPYOBIL.

72. Tlepenaua Teruia uepes MIapOBYIO CTEHKY.




73. TenmonpoBOIHOCTh B CTEP)KHE MOCTOSHHOTO MOTIEPEYHOT0 CEYSHUsI KOHEYHOH U OECKOHEYHOH UINHBIL.

74. nTencudukanys mnpouecca TeIUIoneperady, Terionepesada peopucTbIX CTCHOK.

Paznen Nel0 "TemmomaccooOMeH; TEIIIOTHAPABIMYSCKHIIA pacieT TeIIo OOMEHHBIX anmnaparos."

75. HarpeBanue (0XTaxICHNE) INIACTHH U IIIMHAPOB KOHCYHOH TOIIWHEI B AUAMETpa, IpU OECKOHEYHO! IMPHHE IITACTHHBI U
JnnuHax. HarpeBanue (oxjaskaeHue) Tesl KOHEUHBIX pa3MepOB.

76. PerynsipHblii pe>kxuM HarpeBaHusi (OXJIayKAEHHA) TENl: CBOMCTBA TEMIIEPATYPHOTO TOJIS B HAYallbHbIH IEPHOJ] U B PETYIIPHOM
PEXKIMeE; TEMIT OXJIAXKICHNS U OIIPEIeIeHHIE TeITO(QU3NISCKUX XapaKTePUCTHK METOIOM PETYIIIPHOTO PEeXHUMA.

77. KOHBEeKTHBHBII TEIIOOOMEH KaK COBOKYITHOCTh MOJICKYJISIPHOTO M MOJIIPHOTO HepeHoca.

78. Temootnaya: B ogHO(MA3HBIX )KUIKOCTSAX U IPH (DA30BBIX NMPEBPALICHUSIX, IPH BBIHYXKJICHHOW M €CTECTBEHHON KOHBEKIIHH.
79. IloHsTHE O TEIUIOBOM IOI'PAaHUYHOM CJIO€ U CBSA3b C TUAPABINYECKUM IOTPAHUYHBIM CIIOEM.

80. JJamuHapHOE U TypOyJICHTHOE TEUCHHUE KUAKOCTH, CBA3b PEKIMA TCUCHHS C TETIIOOOMEHOM.

81. KoHBEKTUBHBIH MaccOOOMEH Kak COBOKYMHOCTh MOJISIPHOTO U MOJIEKYJISIPHOTO IepeHoca BellecTBa. [IT0THOCT MOTOKa MacChl
B IIpoLiecce KOHBEKTHBHOTO MaccooOMeHa.

82. HazHaueHne W KiacCH(pUKAIMA TEINTOOOMEHHBIX alllapaToB.

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPE/ICTB

OTuets! 1o 1abopaTopHEIM pabotam,KoHTpoIbHAs padoTa, SK3aMEHAIIMOHHEIE BOIIPOCH.

7. YHEBHO-METOJAUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JISA)

7.1. Pexomenyemas Jqutepatypa

7.1.1. OcHoBHasi iUuTEpaTypa

ABTODBI, 3arnaBue UznarensctBo, | Komn-Bo 1. azmpec
JI1. [ IIBeTkOB TemmomaccoobMeH: Yueb. mocobue mis | Mocksa: MDU, 51
1 ©.0, BY30B 2005
I'puropses
B.A.
7.1.2. JlonosHUTEIBHAS JIUTEPATYpPa
ABTODBI, 3arinaBue W3narenscTBO, Koi-Bo D11 anmpec
JI2. | Komkun TennooOMeHHbIe anmapaThl 1 Mocksa: 10
1 |B.K, TETJIOHOCUTEIH (TEOpHUs U pacyer): MammuHoCTpoeH!
Kannaun yaeOHoe mocobme e, 1971
2.K.
7.1.3. MeToanyeckue pa3padoTku
ABTODBI, 3arnasue H3narenncTBo, Koi-Bo On. aapec
JI3. | ®enseBa B.H. |I[IpoMsImieHHbIe bparck: bpI'TY, 20
1 TEIIOMacCOOOMEHHBIE MPOIECCHI U 2000

ycTaHoBku: Pabovas mporpamma,
METOJIMYECKUE YKa3aHUs, IPaKTHUYECKHE
1 KOHTPOJIbHBIE 33/1aHUs

JI3. | ®enseBa Tennomaccoobmen. OnpeneneHue Bparck: bpI'Y, 29
2 |B.H., ®enser |koaddunueHTa TemIO0TAAYH IPH 2009
AA. €CTEeCTBEHHOW KOHBEKIIUU Ha

oborpeBaeMoM LUJIMHApE:
Meroauyeckue yka3aHus 1O
BBITIOJTHEHHIO Ta00paTOpHBIX paboT

JI3. | ®ensena Temomaccoobmen. OmnperneneHue Bbparck: bpI'V, 125
3 |B.H., ®enseB |xoddduiuenHTa Temnonepesadn npu 2011
AA. TEYESHUH KUIKOCTH B TpyOe (Tpyda B
TpyOe): MeToYeCcKUe yKa3aHusI
JI3. | KoBanenko Tennorexnuka. Mccnenosanue Bparck: bpI'V, 85
4 |UB. TEII000MEHa N3Ty9ICHHEM: 2011

METOJNYECKHE YKa3aHUS 1O
BBITIOJTHEHUIO J1a00opaTopHON paboThI

JI3. | ®ensena Temomaccoobmen. OmnperneneHue Bbparck: bpI'V, 27
5 |B.H., ®ense | ko3¢ dumnpenTa TermonpoBoIHOCTH 2012
AA. MeTaJlla: MeTOANYeCKHe YKa3aHus 1Mo
BBIITOJTHEHHIO JTA00PaTOPHOIT paboTHI
JI3. | ®ensera Temmomaccoobmen. Onpenenenue Bparck: bpl'Y, 69
6 [B.H., K03 HIMEHTa TEIUIO0TAAYH IIPH 2013
Muxomnan BBIHYKJICHHOM KOHBEKLIMU BO3/AyXa:
H.H. METOJIMYECKUE YKa3aHUs 110

BEITIOJTHEHUIO J1a00opaTopHON paboThI

7.2. IlepeueHsb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"

D1 | DnexrponHas oubmuoreka bpl'Y http://ecat.brstu.ru/catalog




32 | DnexTpoHHO-6MOMHOTEYHAs cucTteMa «V3gaTenpcTBO http://e.lanbook.com
«Jlanp»

7.3.1 llepevyens NporpaMMHOIo obecreveHust

7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | KOMITAC-3D V13

7.3.2 IlepevyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kouekc". MHpOpManmOHHO-CIIpaBOYHAS CUCTEMA

7.3.2.2 | CnpaBouHo-nipaBoBas cuctema «Koncynbrant [Tnrocy

7.3.2.3 | UndopmaronHas cucrema "EnuHoe OKHO JOCTyna K oOpa3oBaTelbHBIM pecypcam”

7.3.2.4 | Hayunas snextponHas 6ubnuoreka eLIBRARY.RU

7.3.2.5 | YauBepcuterckas nadopmanmonnas cucrema POCCHUA (YUC POCCHUA)

7.3.2.6

7.3.2.7 | HanmoHamnbHas snekTponHas ondiamoreka HOb

7.3.2.8 | «YHHBepcuTeTcKas OubdanoTeka online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIUIIJIMHBI (MOY JISA)

1223 JlaGopatopust oOmeit ABTOMAaTH3UPOBAHHEIN CTEHA-TPEHAKEP «ABTOHOMHAsI CHCTEMa OTOILIeHUs», JlabopaTopHas
TEIIOTEXHUKH YCTaHOBKa JUIS H3YUESHUS MPOLIECCOB BO BIAXKHOM Bo3xyxe, JlJabopaTropHas ycTaHOBKa JUIst
N3y4YeHHs TEINI00OMEHa TIPH Pa3yINUHbIX PeXUMax KUIICHHs )KUIKOCTH, JlabopaTopHas
YCTaHOBKA JUIsl M3YYeHHs TEIJI000MeHa n3ayueHneM, JlabopatopHas ycTaHOBKA JUIS
HCCIIeIOBaHUs TeTUIonepeaadn «tpyoa B TpyOe», Crena «OnpeaeneHue ynenasHOH
TeMI0EMKOCTH BO3yXa MPH MOCTOSIHHOM JaBJICHUH METOJIOM MPOTOKa»,
Apromatm3upoBaHHbI KoMieioTepsl Intel(P) Celer CPU 240 GHz/228 MB -3 mit.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHast ycTaHOBKa JUTS ONpeieNeHust Ko duimenTta
TEIIOOTIauy P CBOOOIHOM KOHBEeKINH, JIabopaTopHast ycTaHOBKA JUIsl OTIpeeTIeHHS
tertoéMkoct (P=const), YueOnslii crena «Onpeaencaue kodddumrenta
TEIJIONPOBOAHOCTH MeTasay, CTeH] 1ab0paTopHbIi, YueOHO-IeMOHCTPAIIMOHHBIH
KoMmiuieke « Texnuyeckas TepmoauHaMuka. TemomaccooOMeny. YueOGHas MeOelb.

0002* JICKIIMOHHASI Ay AUTOPUS VYueGHas Mebensb

1346 JlucruieriHpli Kiace 1. YueOHast meGenb.

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

3. IIpunrep nazepusiit HP Laser Jet P3005n.

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

2201 yUTaIbHBIN 3211 Nel Y4eOHas mebenb
Ob6opynosanue 10- 1K 15-2500/H67/4Gb (morutop TFT19 Samsung); npuntep HP Laser
Jet P2055D

9. METOANYECKHUE YKA3ZAHUWA JJISA OBYYAIOIINXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

JucuuminHa TermoMaccooOMeH HalpaBiieHa Ha 03HAKOMIIEHHE C OCHOBHBIMH MPOLIECCAMU MEpeaudl TeIlia B Pa3IMIHbBIX
cucTeMax M MaTepuaiiax (TEeIIONpPOBOAHOCTh, KOHBEKTUBHBIN TEIIOOOMEH, paIHalliOHHbIH TEIJI000MEH, TEIMI00Taua 1
TEeIUIonepeaya. ); Ha IMOJy4eHHE TEOPETHUSCKUX 3HAHUN U MPAKTUICCKUX HABBIKOB TI0 MPOBEJCHUIO TEIJIOBOTO U THAPABINICCKOTO
pacu€ToB MOBEPXHOCTHOTO MHOTOXO0BOTO KOXKYXOTPYOHOTO TEINIOOOMEHHOTO armapara.
W3yuyeHue TUCHUIUIMHBI TEIIOMACCOOOMEH MPeyCMaTPUBACT:

JIEKIIUH,

nabopaTopHbIe PabOTHI,

ImpakTHIeCcKue paboTEI;

KOHTPOJIBHYIO PaboTy,

CaMOCTOSTENLHYIO paboTy,

JK3aMEH.
B xozne ocBoenus paznena 1 «CrnocoObl Teroo0MeHay CTYACHTHI JOJKHBI YSCHUTh: OCHOBHBIE IPOLECCHI Mepeayy Teria
(TerIonpPOBOHOCTh, KOHBEKTUBHBIN TEIUIOOOMEH, paJUaIllMOHHbI TEIIOOOMEH), a TaK )K€ OCHOBHBIC KOJIMYECTBCHHBIC
XapaKTEePUCTHKH TIpoIlecca MepeHoca Teruia (KOIHYeCTBO TEIIa, TEMIOBON MOTOK, INIOTHOCTH TEIIOBOTO IMOTOKA, MOITHOCTH
BHYTPEHHUX UCTOYHUKOB TEIIA).
B xone ocBoenus paznena 2 «/JuddepeHunansHoe ypaBHEHHE TEILIONPOBOIHOCTH | ero perreHust; Cucrema muddepeHnansHbpIX
ypaBHEHHI KOHBEKTHBHOTO TEIJIOOOMEHa» CTYIEHTHI TOJDKHBI YSICHUTD M depeHInaIbHOe YPaBHEHUE TEIUTONPOBOIHOCTH U
chopMHpOBaTh 00IIee MPECTABICHNE O METOJaX PEIISHHs 33129 TeTUIONPOBOIHOCTH.
B xone ocBoenus pasznena 3 «IIpuMeHeHHE METOAOB MOJO0US U Pa3MEPHOCTEH K M3YYCHHIO MPOLIECCOB KOHBEKTHBHOTO
TEII000MEHa» CTYACHTHI JIOJIXKHBI YSICHUTD: YCIIOBHS TOA00MS (PU3HUYECKUX MPOIECCOB, CBOMCTBA MOAOOHBIX MPOIECCOB U
OCHOBHBIC KPUTEPHH TEIIOBOTO TOHI00OMS.
B xozne ocBoenus paznena 4 «TemnooTnada ¥ THIPABIMYECKOE COMPOTHBICHNE TP BEIHYKIICHHOM T€UEHUH B KaHaJIaX, O0TEeKaHUU
TpyOBI U Iy4Ka TPYyO; pacueT Ko3()(HUIHUSHTOB TEIUIOOTAAYH MPU CBOOOIHOM KOHBEKIIMW» CTYICHTHI NOJDKHBI YSICHUTS!
0COOCHHOCTH TCUCHHS | TEII000MeHa B TpyOax (JIAMHUHAPHBIA U TYpOYJICHTHBIN PEKUMBI, YIaCTKH THAPOIMHAMUICCKON U
TEIUIOBOH CTAOMIIM3aINH, CTAOWIM3UPOBaHHOE TEUCHHUE ), METOIBI pPacyéTa TeIUIOOTAAYH MIPH PA3TUIHBIX YCIOBHAX U PEKIMAX
TEUEHUs.




B xone ocBoenus pasznena 5 «TemnooOMeH nmpu (pa3oBBIX IPEBPAILCHUSIX) CTYICHTHI JOJDKHBI YSICHUTB: YCIOBUS HEOOXOUMBIE IS
KOH/ICHCALlUY T1apa, pacYETHBIC ypaBHEHUs Ul Ko3((HUIUEHTa TEIUIOOTAAYH U €ro 3aBUCHMOCTB OT Pa3JIMYHBIX ApaMeTpoB, a
TaK JKe MPOILeCC M PEKUMBI KHIICHHUS.

B xone ocBoenus paznena 6 «TemnooOMeH H3TydeHHeM» CTYICHTHI JODKHEI ySICHUTh: OCHOBHBIC MIOHATHA: TIOTOK M3ITy9eHHS,

MOBEPXHOCTHAS U CIEKTpalibHAs IIOTHOCTh MOTOKA U3ITyYCHUs,, HHTEHCUBHOCTS (SPKOCTh) U3IIyUCHUs, B3aUMOJIEHCTBHIE Telna ¢
u3llydeHneM (TIOIJIOIIECHNE, OTPAXKEHHE, IIPOITyCKaHUE), ADCOIIOTHO YEPHOE U CEPOE TEIIO.

B xone ocBoerns paznena 7 « CoXHBIH TEINIO0OMEH» CTYICHTHI TOJDKHBI YSCHUTB: CIIOCOOBI ITepeaaty TEIUIa IPH CI0KHOM
TETII000MEHe, a TaK XKe YUCICHHBIC METOMABI PEIICHHs 3a/1a4 TEeIIONPOBOAHOCTH.

B xoze ocBoenus pazaena 8 «Maccoobmen: [ToTok Macchl KOMIOHEHTa; BEKTOp INIOTHOCTH ITOTOKA MacCh» CTYACHTHI JJOJDKHBI
VSCHUTD: TIPHHIIAI KOHBEKTHBHOTO TEIUI00OMEHa KaK COBOKYIMHOCTh MOJEKYISIPHOTO M MOJISIPHOTO IIepEeHOca; MpoIece
TETJIOOTAAYX B OJHO(A3HBIX KUIKOCTIX U IPH (PA30BBIX NPEBPAIICHUSAX, IPH BBIHYKICHHOI U €CTECTBEHHON KOHBEKIIHN;
HOHSTHE O TETJIOBOM MOTPAHUYHOM CIIO€ U CBSI3b C THAPABINYECKUM IMOTPAaHUYHBIM CIOEM; JAMUHAPHOE U TypOyJIeHTHOE TeUCHUE
KHUAKOCTH, CBSI3b PEXKUMA TCUCHHS C TEINIOOOMEHOM.

B xone ocBoerns paznena 9 «MonekynsapHas auddy3ns: KoHneHTparmonHas nuddysms, 3akon @uka; Tepmo- n bapoauddysns;
MaccooTaa4ya; MaTeMaTH4ecKoe OIMMCaHNe U aHAJIOTHS IPOIECCOB MACCO- U TETNIO00OMEHa» CTYIEHTHI JOIKHBI yICHUTh: OCHOBHBIE
MOJIOKEHUST TEOPHUH MaccooOMeHa (KOHIICHTPAIlMOHHas, TepMo- U Oapoanddysus, 3akon duka); koshdurment auddysuu;

1 (y3HOHHBIH TOTPaHWYHBIN CIIOH, €r0 ONMCaHWe; TPAHUYHBIC YCIIOBHS Ha TIOBEPXHOCTH pas3zena ¢as; IpUMEHEHHE TCOPHH
nomo0us K mporeccaM MaccooOMeHa, OCHOBHBIC YHCIa MOJ00HA. AHAJIOTHS IIPOIECCOB TEIUIO - M MacCOOOMEHa.

B xone ocBoenus pasznena 10 « TermnmomaccooOMeH; TEIIOrHIPaBINUECKU pacyeT TeII000OMEHHBIX alnapaToBy» CTYAEHTHI JOJKHBI
YSICHUTB: Ha3HaUECHHUE M KIaCCU(UKAUs TEITIOOOMEHHBIX allllapaToB; OCHOBBI TEIUIOBOTO U I'MAPABINYECKOIO Pacy&éToB
TETTIOOOMEHHHKOB: TIPOSKTHBIN W IOBEPOYHBIN pacUETHI.

IIpu moAroToBKE K 3K3aMeHy peKOMEHIyeTCsl 0c000e BHUMAHUE yAEIHTh CIACAYIOIUM BOIIPOCaM: OCHOBHBIE CIIOCOOBI
TernooOMeHa; cucteMa U GepeHINaTbHBIX YPaBHEHUH KOHBEKTHBHOTO TEIJIO0OMEHa; IPUMEHEHUE METO/I0B 000U 1
pa3MepHOCTEH K H3yUCHHUIO ITPOIIECCOB KOHBEK-THBHOTO TEINI0O0OMEHa; pacdeT Ko3((HUINEHTOB TEIUIOOTIauH IIPH CBOOOTHOM
KOHBEKIINH; TeTTIO00OMEH MpH (a30BBIX MPEBPALICHUAXK; TETNIO0OMEH H3ITy4YeHUEM; CIIOKHBIN TEIT000MeH; MacCOOOMeH;
MonekynspHasa Auddy3us; MaccooTaaua; Ha3Ha4eHHEe U Kiaccu(HKalUs TEIUIOOOMEHHBIX aIlllapaToB; OCHOBBI TEINIOBOTO
THAPABINYECKOTO PacyETOB TEIIIOOOMEHHHUKOB: MPOSKTHBIH M HOBEPOUHbINH PacU&THI.

B mponecce npoBeneHus NPaKTHUECKUX 3aHATUI IPOUCXOAUT 3aKPEIUICHUE 3HaHUM O CTallMOHAPHON U HECTAL[MOHAPHOU
TETJIONPOBOJHOCTH B IUIACTUHE IIUIMHAPE U B TeTaX KOHEUHBIX Pa3MEpPOB; KPUTHIECKOM AUAMETPE TEIIOBON H30ISIHUU TPYOBI;
TEII00TAAYa IPY JTAMHHAPHOM U TypOYJICHTHOM O0OTEKaHHH IUIOCKOH IIIACTHHBIL, TIPH BBIHYXK/JCHHOM ITONIEPEYHOM O0TEKaHUH
OTAEIBHBIN TpyO U TPYOHBIX ITyYKOB, ITPH BRIHYKICHHOM JBIKEHUH )KUAKOCTH B TPy0Oax, IIPH CBOOOIHOM JBIKCHUH )KUAKOCTH,
IpU KUIICHUHU OJHOKOMIIOHEHTHOH *KHUAKOCTH; HHTEHCH(HUKAIINH IIPOIiecca TEILIONepeiadll ¢ TIOMOIIBIO OpeOpeHHs; TeII000MeHe
U3JIydeHHueM. A Tak e oIpeie/leHue OBEpXHOCTell HarpeBa TeMI000MEHHBIX alapaToB MPH NPSMO U IPOTHBOTOKE; HOPATIOK
TEMJIOBOTO M THAPABIMYECKOTO PACUETOB U OCHOBHBIE JTAIIBL.

B nponiecce npoBeneHns 1a00paTOPHBIX PabOT MPOUCXOAUT GOPMHUPOBAHHE YMEHHH 1 HABBIKOB PEaI3aIliy OIIpEIeIICHIe

k03¢ hHUnreHTa TEMIONPOBOJHOCTH TEIION30IAMOHHOIO MaTepraia U MeTaa; ompeencHrue ko3 (UIrueHTa TemIo0TAAqN IPH
BBIHY>K/ICHHOM M €CTECTBEHHOW KOHBEKLIMH BO3/yXa; OIpeAeseHne koddduuueHTa teruonepesadn mpu TeYSHUN KUAKOCTH B
TpyOe; HMcciIeoBaHUE TEIUIO0OMEHA M3y ICHHEM.

Pabota ¢ nmuTepatypoil ABiIsgeTCS BaKHEHIINM 3JIEMEHTOM B ITOydIEeHUH 3HaHUH 1o aucuumuinae. [Ipexxae Bcero, HEOOX0AUMO
BOCIOJIb30BATHCSI CIIUCKOM PEKOMEHIYEeMOM 0 JaHHON TUCHUIINHE TUTepaTypoil. JloNoTHUTEIbHbIE CBEJCHUS M0 H3Y4aeMbIM
TeMaM MOJKHO HailTu B neproandeckoi neuatu 1 MuTepHere.

IIpexycMoTpeHO IpoOBEICHNE Ay TUTOPHBIX 3aHATHH (B BH/E MPE3CHTAINH, IPOOIEMHON JICKIINH, JIEKIIUHU C 3aIUIAaHNPOBAHHBIMA
OITMOKaMI) B COUCTaHHU C BHEAY TUTOPHOH PabOTOH.




