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dopma 00yueHHsT ~ 3a04YHasi
OO6mmas Tpy10€MKOCTh 6 BET

Bubl KOHTPOJIA HA Kypcax:
KontponbHas pabota 2, Dk3aMeH 2

Pacnpeneﬂenue JaCcoB JUCHMILIMHBI IO KypcaM

Kypc 2
Hroro
Bun 3anaruit VI PIl
Jlexmum 4 4 4 4
JlabopatopHsbie 2 2 2 2
[pakTuyeckue 2 2 2 2
B tom uncre uHT. 3 3 3 3
HUroro ayn. 8 8 8 8
KonrakTHas pabora 8 8 8 8
Cam. pabora 199 199 199 199
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 216 216 216 216
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[Iporpammy cocraBui(m):
acc., Kuowcun Baoum Braoucnasosuy

PaGouas mporpamMma JUCIUTITHBI
TemnomaccoooMeH
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI - 6aKaJIaBpI/IaT 1o

HanpasiieHuto noarotoBku 13.03.01 Temnosnepreruka u TeroTexHuka (nmpuka3z Munooprayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hampasnenue: 13.03.01 Tennosnepreruka u TemIOTEXHUKA
YTBEPKACHHOI 0 IpUKa3oM pexropa ot 17.02.2023 Ne 72.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

JHepreTUKH

ITpotokomn ot 21.04.2023r. NelO
Cpok aeiictus mporpammsl: 2023-2026 yu.r.

3aB. xadenpoit bynaros 10.H.

[Ipencenarens MK®
crapmuii npenojasarens Jlatymkuna C.B. 24.04.2023 1.Ne9
OtBercTBeHHBbIN 32 peanuzanuio OITOIT bynaros 10.H.
JupexTop OubInoTeKn Cotnuk T.®.

(monrmuck)
Ne perucrparyn 25
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceaHuu Kaheapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2024 1. Ne
3aB. kadenpoit
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonHenus B 2025-2026 yueOHOM Toy Ha 3aceIaHui Kadeaphl

JHepreTuKu
Brecens! m3menenust/ nononaenns (I[lpunoxenue )
[Iporokom o 20251. Ne
3aB. xadenpoit
Busuposanue PIIJ] 11 ucno/sineHust B ouepeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2026 1.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 2026 1. Ne
3aB. kadbeapoit
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2027 .

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2027-2028 y4eOHOM Toy Ha 3aceIaHuy Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2027 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

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

Iuxn (paszen) OOIL: | F1.0.11

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 JUCLIUTIIMHBI
(MOZY.JIS)

OIIK-3. : Cnoco6eH NpUMeHSITh COOTBETCTBYIOIIUI (PU3UKO-MATEeMATHYECKHUI annapaT, MeToAbl AHAIU3A U
MOJACJIUPOBAHUSA, TEOPETUYECCKOI'0 U IKCIIEPUMEHTAIBHOI'0 UCCJICA0OBAHUSA IMTPU PEIICHUN HpO(beCCI/IOHaJ]beIX 3agavd

Nnnukatop 1

OIIK-3.1. [IpumeHsieT MaTeMaTHYECKAH anapaT HCCIe0BaHNs (GYHKINH, THHEWHOH anreOpsl,
nuddepeHnnaTbHOTO M HHTETPATBHOT0 HCYUCIICHHUS, PSIIO0B, T depeHnnaabHbIX YpaBHEHHN, TCOpUH (DyHKIIUH
KOMILIEKCHOT'O IEPEMEHHOT0, YUCIEHHBIX METOIOB.

Nunukatop 2

OIIK-3.2. JIleMOHCTpHpYeT NOHMMaHKE (PU3NICCKHX SBICHUHA M MPUMEHSET 3aKOHBI MEXaHUKH, TSPMOIMHAMUKH,
JJIEKTPUUYECTBA M MArHETH3Ma, ONITHKH

OIIK-4. : Cnoco6eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHUsl, IPeodpa3oBaHusi, TPAHCIOPTA U
HCMOJb30BAHUSA TCIVIOTHI B TCIVIOTEXHHYICCKUX YCTAHOBKAX H CUCTEMAX

Nunukatop 1

OIIK-4.6. JIleMoHCTpHpYET MOHUMaHUE OCHOBHBIX 3aKOHOB M CITOCOOOB IEPEHOCA TEIIOTH M MACCHI.

Wnnukatop 2

OIIK-4.7. TIpuMeHsEeT 3HaHUSI OCHOB TEIIOMAcCOOOMEHa B TEINTIOTEXHUYECKUX YCTaHOBKAX.

B pe3yabTaTe ocBOeHHS THCHHILIHHBI 00yYaIOMINiiCcsI T0KEH

3.1 |3uars:

3.1.1 | 3akoHBI 1 OCHOBHBIE (PU3UKO-MAaTEMATHIECKUE MOJIEH NIepeHOca TEIUIOTHI U MacChl IPUMEHHUTENBHO K
TEINIOTEXHUYECKUM YCTAHOBKAM H CHCTeMaM;3aKOHbI U OCHOBHBIC (PH3MKO-MaTEMaTHYECKHE MOJICITH MIEPEHOCa TEILIOTHI
¥ MacChl MPUMEHHUTENBHO K TETUIOTEXHUIECKAM YCTAHOBKAM U CHCTEMAaM.

3.2 [ Ymern:

3.2.1 | PaccuuThiBaTh TEMIepaTypHbIE MOJIs (TI0JIS1 KOHLIEHTPAIMKA BEUIECTB) B MOTOKAX TEXHOJOTHYECKHUX KHUIIKOCTEH U ra3oB, B
9JIeMEHTaX KOHCTPYKIIMH TEIUIOBBIX U TEIUIOTEXHOJIOTUIECKUX YCTAHOBOK C IIENBbI0 MHTEHCHU(HUKAIINH TIPOIIECCOB
TerIoMaccoobMeHa, 00eCcTiedeHns] HOPMAIBbHOTO TEMIIEPATYPHOTO pexkrMa paboThI 371eMEHTOB 000PYAOBaHHS U
MHUHAMH3ALUH TOTEePh TCIUIOTHL; PaCCYNTHIBATE TEMIIEPAaTyPHBIE OIS (IOJIS KOHIICHTPANX BEIIECTB) B MOTOKAX
TEXHOJIOTUIECKUX KHUJKOCTEH U Ta30B, B AJIEMEHTaX KOHCTPYKIIMH TEIUIOBBIX U TEIUIOTEXHOJIOTHIECKAX YCTAHOBOK C
LENTBI0 HHTEHCU(UKALUH MPOLIECCOB TEIIOMACCOOOMEeHa, 00eCIIedeH s HOPMAILHOTO TEMIEPATypPHOTO PexKnuMa PaboThI
3JIEMEHTOB 000PYIOBAHUS 1 MUHHUMHU3AIKHU TOTEPh TEILIOTHI.

3.3 | Baagerb:

3.3.1 | OcHOBaMH pacyeTa MPOIECCOB TEIIOMACCONIEPEHOCa B DJIEMEHTAX TEIUIOTEXHUYECKOTO B TEIIOTEXHOJIOTHUECKOTO
obopynoBanust;OCHOBAaMHU pacyera MPOLIECCOB TEIMIOMACCONEPEHOCA B AIICMEHTaX TEIUIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTUIECKOTO 000y IOBaHNS.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pa3nenoB u | Cemectp / | UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanne
3aHATHSL | 3aHATHSA Tem Kyvpc 1010 PaKT.
Paznen | Pazgen 1. Cioco0bl
Tenjoo0MeHa
1.1 Jlex [Ipenmer kypca, obmue 2 0,2 JI1.1J12.1J13. 0,2 JISKIHS —

noHsaTus. OCHOBHbBIE 1J13.2 J13.3 6ecena; OITK
MIPOLIECCHI TIEpeaun TeIia: JI3.4J13.5 -3.1; OIIK-
TEIJIONPOBOAHOCTD, JI3.6 3.2; OIIK-
KOHBEKTHBHBIN TEIIOOOMEH, 21032 4.6; OIIK-4.7
paJMAIMOHHBIN TEITO0OMEH.




1.2 Jlex Tenmoornaya u 0,1 JI1.1J12.1 0,1 JIEKIAS —
teronepenada. OCHOBHbIC 2192 oecena OIIK-
KOJIMYECTBEHHBIE 3.1; OIIK-
XapaKTEepUCTUKHU Tpolecca 3.2; OIIK-
IepeHoca Teria: KOJIU4ecTBO 4.6; OIIK-4.7
TeIula, TEIUIOBON IOTOK,
IUIOTHOCTB TETJIOBOTO MOTOKA,
MOIITHOCTH BHYTPEHHUX
HMCTOYHUKOB TEIIA.
1.3 Jlex Baxneiimue sTansl pa3BUTHSA 0,1 JIT.1J12.1 0 OIIK-3.1;
YYEHHUS O TEIJIO- U 21022 OIIK-3.2;
MaccooOMeHe, BKJIaj OIIK-4.6;
POCCHICKHX YUEHBIX B OIIK-4.7
pa3BUTHE YYCHHS O
TEIIOMAacCOOOMEHE,
MEPCIEKTUBBl Pa3BUTHA.
1.4 Jlex MexaHu3M Mporiecca 0,1 JIT.1J12.1 0 OIIK-3.1;
TETJIONIPOBOJHOCTH B TBEPABIX 21092 OIIK-3.2;
TeJax, B )KUJAKOCTSIX M razax. OIIK-4.6;
OIIK-4.7
1.5 Jlex TemmnepatypHoe mone, 0,1 JI1.1J12.1 0 OIIK-3.1;
TrPagUueHT TEMIIEPATYPhI, 3aKOH 2132 OIIK-3.2;
Dypse. OIIK-4.6;
OIIK-4.7
1.6 Jlex Koaddunuent 0,1 JI1.1J12.1 0 OIIK-3.1;
TETIJIONPOBOHOCTH, 2132 OIIK-3.2;
3aBHCHMOCTB OT IapaMETPOB OIIK-4.6;
mpormecca. OIIK-4.7
1.7 Cp IlonroroBka K NpakTUYECKUM 20 JI1.1J12.1 0 OIIK-3.1;
paboTram,KOHTPOJILHOM paboTe 2132 OIIK-3.2;
U DK3aMEHY OIIK-4.6;
OIIK-4.7
1.8 DK3aMeH 0,2 JI1.1J12.1 0 OIIK-3.1;
21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pasnen | Pazmea 2.
JAuddepenunanbHoe
YpaBHeHHe
TeNMJIONPOBOAHOCTH H €ro
pewienusi; Cucrema
audpepeHIHATBHBIX
YPaBHeHMii KOHBEKTUBHOTO
Tenjioo0MeHa
2.1 Jlex Huddepeniuansaoe 0,1 JI1.1J12.1 0,1 JIEKIUS —
ypaBHEHUE 2132 oecena OIIK-
TerronpoBoaHocTH. Koap dpurm 3.1; OIIK-
€HT TEMIIEPaTypOIIPOBOIHOCTH, 3.2; OIIK-
3aBHCUMOCTbH OT MTapaMeTPOB 4.6; OIIK-4.7
mpoiecca.
2.2 Jlex Kpaesble ycnoBus st 0,1 JI1.1J12.1 0,1 JISKIUS —
MIPOLIECCOB TETJIONIPOBOJHOCTH: 21032 6ecema OIIK-
HayajJbHblE ¥ IPAaHUYHBIE 3.1; OIIK-
YCIJIOBUS TIEPBOTO, BTOPOTO, 3.2; OIIK-
TPETHETO U YETBEPTOTO pOJIa. 4.6; OIIK-4.7
2.3 Jlex Kpaesbie ycnoBust nist 0,1 JIT.1J12.1 0 OIIK-3.1;
MIPOLIECCOB TEIJIONPOBOJHOCTH: 2122 OIIK-3.2;
HavallbHbIC W TPaHUYHBIC OIIK-4.6;
YCIJIOBHUS MIEPBOT0O, BTOPOTO, OIIK-4.7

TPETHETO U YETBEPTOTO POJA.
3akoH HeroroHa—Puxmana.




24 JIa6 Omnpenenenue xko3unrenra 1 JI3.5 0,5 Pa6ota B
TETJIONPOBOTHOCTH 2192 MaJibIxX
TETUION30JIAIHOHHOTO rpymmax
MaTepuana OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.5 IIp Hecrammonapuas 0,5 JI2.1J13.1 0,5 PaGora B
TEIUIONPOBOAHOCTD B IJIACTHHE 2192 MaJbIX
LWTHHIPE U B TeNIaX KOHEYHBIX rpymmax
pasmepoB OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.6 IIp TemnonpoBOAHOCTH MPU 0,1 JI2.1J13.1 0 OIIK-3.1;

CTaIlMOHAPHOM PEKHME 21032 OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.7 Cp IToaroroBka K MpakTUYECKUM 20 JIT.1J12.1 0 OIIK-3.1;
paboTaM,KOHTPONIBHOH paboTe 2122 OIIK-3.2;
1 2K3aMEHY OIIK-4.6;

OIIK-4.7

2.8 DK3aMeH 0,2 JI1.1J12.1 0 OIIK-3.1;

21032 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
2.9 Kontp.pa 1 0 OIIK-3.1;
6. 3132 OIlK-3.2;
OIIK-4.6;
OIIK-4.7
Pazpnen | Pazmen 3. [IpumeHenne
MeTO/10B I0A00Ms
pa3MepHOCTell K H3YYeHUI0
MPOIEeCCOB KOHBEK-THBHOTO
Teni000MeHa

3.1 Jlex VYcnoBust momoOust 0,1 JI1.1J12.1 0,1 KpYIJIbIH
(u3NIeCKUX TPOIECCOB, 21032 CTOJ
CBOMCTBA IOI00HBIX (muckyccus)
nipotieccoB. [IpuBeaenue OIIK-3.1;
YPaBHEHUH TEIIOBBIX OIIK-3.2;
IIOTOKOB K 0Oe3pa3MepHOMY OIIK-4.6;
BHILY. OIIK-4.7

32 Jlex IIu — Teopema, OCHOBHBIE 0,1 JI1.1J12.1 0,1 KPYIJIBIH
KPUTEPHH TEMJIOBOIO 2102 CTOJI
mo100MsL. (muckyccus)

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

33 Cp [TonroToBka K MpakTUUYECKUM 20 JIT.1J12.1 0 OIIK-3.1;
paboTaM,KOHTPOJILHOH paboTe 2122 OIlK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

34 DK3aMeH 0,2 JI1.1J12.1 0

2132
Pasnen | Paspmen 4. Tenyioornaua u

ruApaBjJan4ecKoe
CONPOTHBIICHUE PH
BBIHYK/ICHHOM Te4eHHH B
KaHaJIaX, 00TeKaHuH TPYyObI
U My4ka Tpy0; pacuer

KO3 GUIEHTOB
TENJI00TAAYH NPHU CBOOOTHOM
KOHBCKIHMHA




4.1 Jlex OcobeHHOCTH TEYEeHUs U 0,1 JI1.1J12.1 0,1 KPYTJIBIiA
TEII000MeHa B TpyOax. 2122 CTOJ
JlaMuHApHBIN U TYpOYIIEHTHBII (muckyccens)
PEXUMBL. Y4acTKu OIIK-3.1;
THUIPOANHAMHYECKON U OIIK-3.2;
TEIUIOBOM CTAOMIIM3AIIH, OIIK-4.6;
CTaOMIM3UPOBaHHOE OIIK-4.7
TeueHue.BA3KocTHRIA U
BS3KOCTHO-TPaBUTALIMOHHBIH
PEKUMBI TCUSHHS. MeTO b
pacuéra TEIUIOOTAAYU IIPU
cTaOUIN3UPOBAHHOM TEUEHUH
B TpyOax.

4.2 Jlex Tennootnaua npu 0,1 JI1.1J12.1 0,1 KpYTJIbIHA
JIAMUHAPHOM U TypOyJIEHTHOM 01022 CTOI
peXuUMax TeYeHHUs )KUIKOCTH B (muckyccus)
IagKUX TpyOax Kpyrioro OIIK-3.1;
ceveHus], pacyETHbIC (POPMYIIBIL. OIIK-3.2;
TemnooTnaua mpu nepexo HoM OIIK-4.6;
pexXUMe TeYCHHS OIIK-4.7
xuakoctu. Termmooraaua B
TpyOax HEKPYTIIOTO
MIOTIEPEYHOT0 CEYCHUS U B
M30THYTHIX U ILIEPOXOBATHIX
TpyOax.

4.3 Jlex [TapameTpsl OrpaHUYHOTO 0,1 JIT.1J12.1 0 OIIK-3.1;
CJ105 IPH  IIONIEPEYHOM 0132 OIIK-3.2;
00TEKaHUH ITHIMHIPUICCKUX OIIK-4.6;
IIOBEPXHOCTEN U UX CBS3b C OIIK-4.7
TerooTAayeil. Xapakrep
M3MEHEHHs TEIUIOOTAAYH MIPH
Pa3IMYHbIX YCIOBUAX
OMBIBaHHS KHUIKOCTHIO.

Cpennnit ko3 dumnueHt
TEIUIOOT/Aa4H, PacUETHbHIE
3aBUCHMOCTH.

4.4 Jlex Bnusaue crenenn 0,1 JI.1J12.1 0 OIIK-3.1;
TypOynHM3auuy HabeTaroIero 2122 OIIK-3.2;
IIOTOKA U yIjla aTaku Ha OIIK-4.6;
TEIJI00TAavy OIIK-4.7
murHApa. OCHOBHBIE THITBI
y4ykoB Tpy0. JlaMuHapHOe u
TypOyJICHTHOE TCUCHUE
JKUJIKOCTH B TTyYKaXx.

4.5 Jlex H3MeHeHne TermTooT1aqu 1o 0,1 JI1.1J12.1 0,1 KpYTJIBIN
OKPYXHOCTH TPyOOK IMydKa. 0132 CTONI
W3MeHeHue TerooTaaun (muckyccus)
(cpennue psiasl) B OIIK-3.1;
3aBUCHMOCTH OT HOMEpa psiaa OIIK-3.2;
1 MEKOCEBBIX PacCTOSTHUI OIIK-4.6;
TpyOoK. PacueTHbie OIIK-4.7
3apucuMocTH. CpaBHUTENIbHAS
TEIUIOO0T/Aa4a IaXMaTHOTO U
KOPUIOPHOTO IyYKOB TPYO.

4.6 Jlex dakTopkl, 00YCITaBINBAIONIIC 0,1 JIT.1J12.1 0 OIIK-3.1;
CcBOOOTHOE IBIKCHUE 21022 OIIK-3.2;
KHUIKOCTU. Xapakrep OIIK-4.6;
JIIBIDKEHUS KAIKOCTH BIOJIb OIIK-4.7

BEPTHKAJIBHOW CTECHKH,
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 0,1 JI1.1J12.1 0 OIIK-3.1;
AKCIIEPUMEHTAIIbHBIX 21032 OIIK-3.2;
HCCIICIOBAaHUH TCIIJIOOTIauH OIIK-4.6;
IIPU €CTECTBEHHOM KOHBEKILIUU. OIIK-4.7
Pacuérnble ypaBHEHHS.
Tennoornaya B OrpaHUYEHHOM
MIPOCTPAHCTBE, METOJIMKA
pacuéra.
4.8 Jlex [orpanuunsie 0,1 JI1.1J12.1 0 OIIK-3.1;
THAPOJIMHAMUYECKHUH U 2192 OIIK-3.2;
TETIJIOBOM CJIOM: OIpeIeJICHHE OIIK-4.6;
TpaHuIl /I TAMUHAPHOTO U OIIK-4.7
TypOYJIEHTHOTO CIIOEB.
HuTerpanpHOE ypaBHEHHE
TEIUIOBOTO TIOTOKA.
TemnooTnaya npu JaMUHAPHOM
IIOTPAaHUYHOM CJIOE.
4.9 Jlex COOTHOIICHHE TOJIIUH 0,1 JIT.1J12.1 0 OIIK-3.1;
THAPOJIMHAMHYECKOTO H 2122 OIIK-3.2;
TEIUIOBOrO INOTPAHUYHBIX OIIK-4.6;
cnoéB. BrnusiHue nepemMeHHbIX OIIK-4.7
(u3NIeCKUX mapaMeTpoB Ha
Terlonepenady. Pacuér
TEIUIOOTAAYH TIpH
TypOyJICHTHOM IIOTPaHHYHOM
ClI0€ HA OCHOBE
TUAPOJIMHAMUYECKON TEOPUU
TEII000MEHA.
4.10 JIab Omnpenencaue K03hduIeHTa 1 JI3.6 0,5 Pabora B
TEIUIOOTAAYM IIPU 21032 MaJIBIX
BBIHY)KJICHHON KOHBEKIHH rpymmnax
BO3lyXa OIIK-3.1;
OIlK-3.2;
OIIK-4.6;
OIIK-4.7
4.11 IIp Kpurnueckuii tuametp 0,5 JI2.1J13.1 0,5 Pabora B
TEIUTOBOW M30JISIIIUU TPYOBI 21092 MaJbIxX
rpyrmmax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.12 IIp Tennoornaya npyu J1aMUHAPHOM 0,1 JI2.1J13.1 0 OIIK-3.1;
1 TypOYJICHTHOM OOTEKaHUH 2132 OIIK-3.2;
IUIOCKOH TIJIACTHHBI OIIK-4.6;
OIIK-4.7
4.13 IIp Temnootnaua npu 0,1 JI2.1J13.1 0 OIIK-3.1;
BBIHY)KJICHHOM TIOTIEPEYHOM 2132 OIIK-3.2;
00TeKaHUH OTACIBHBIN TPYO U OIIK-4.6;
TPYOHBIX IyYKOB OIIK-4.7
4.14 Cp IlonroroBka K NpakTUUYECKUM 30 JI1.1J12.1 0 OIIK-3.1;
paboTaM,KOHTPONBLHON paboTe 2122 OIIK-3.2;
1 DK3aMEHY OIIK-4.6;
OIIK-4.7
4.15 OK3aMeH 0,2 JI1.1J12.1 0 OIIK-3.1;
21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.16 Kontp.pa 1 0 OIIK-3.1;
0. 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspes 5. Tensioo6meHn npu

(a30BBIX NpeBpalICHHAX




5.1

Jlex

VYcnoBusi He0OXOUMBIE JUTs
KOH/ICHCAlIMK Tapa.
[Inénounas u KanembHas
koHgeHcanus. Koapdunuent
KOH/ICHCALIUH.

TepMudeckoe CONPOTHBIICHNE
($azoBoro mepexoja.

0,1

JI1.1J12.1
0132

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

5.2

Jlex

Konpnencauus cyxoro
HACBIILIEHHOTO Mapa Ha
BEPTUKAIbHBIX CTEHKAX;
JAaMUHApHOE U TypOYJIeHTHOE
TEUCHHUE TIIEHKH,
TEOPETUYECKUA pacuéT
TEIUIO0TAAYH [IPU JIAMUHAPHOM
TEYEHUH IUIEHKHU; PacYET
cpenHel TemIooTAauu Ipu
HaJM4MU Ha IOBEPXHOCTH
JIAMUHAPHOW M TypOYJIEHTHOH
IJIEHKH.

BinusiHue Ha ckopocTh
KOH/ICHCALlUU Mapa Halu4dus
HEKOHJICHCUPYIOIIUXCS T'a30B.

0,1

JI1.1J12.1
0132

OIK-3.1;
OIIK-3.2;
OIIK-4.6;
OITK-4.7

53

Jlex

Konnencauus napa BHyTpU
TpyO, Ha TOBEPXHOCTHU
TOPH30HTAIIBHBIX TPYO 1
TpYOHBIX ITyYKOB.
Temnnootnaya npu KaneabHOU
KOHJICHCALlUH Mapa.

Bnmstame nmeperpesa u
BIAXXHOCTH T1apa Ha
KOX(QQULMEHT TEJIO0TIAYH.
VYcnoBust BO3HUKHOBEHUS
KHTICHUS U €T0 MEXaHH3M:
HeperpeB JKUAKOCTH U HATUIUe
LEHTPOB MapooOpa3oBaHHUs,
BO3HHKHOBEHHE ITapoBOii (ha3sl
1 00pa3oBaHUE MAPOBBIX
Iy3bIpe.

0,1

JI1.1J12.1
0132

OIK-3.1;
OIIK-3.2;
OIIK-4.6;
OITK-4.7

54

Jlex

BnusHie cMaunBaeMOCTH
CTECHKH XHIKOCThI0. Pocr,
OTpHIB U JIBIDKCHHE ITy3bIpel
napa. MUHUMaNbHBI panuyc
LIEHTPa MapooOpa3oBaHus,
HN3MEHEHHE THaMeTpa My3bIps
BO BPEMEHH, OTPBIBHOM
JUaMeTp.

Termoo00MeH MeXTy CTEHKON U
XKUIKoH (azoit. Mexmy
KHUJIKOHM U TapoBoit (hazoil.

0,1

JI1.1J12.1
21092

OIK-3.1;
OITK-3.2;
OIIK-4.6;
OITK-4.7

55

Jlex

3aBUCHMOCTDh KO3 PHIHCHTA
TEIUIOOTAAYH U IJIOTHOCTH
TEIUIOBOIO IIOTOKA OT
TeMIIepaTypHOTo Hatopa Mpu
KHUIICHUH B OOJBIIOM 00BEME
JUTSL OOJTACTH TTY3BIPYaTOro
KHTCHUS.

[Inénounslii pexxum. IlepBas u
BTOpasi KpUTUYECKHE
IUIOTHOCTH TEIUIOBOTO IIOTOKA.
H3meHeHHe TemnooTaauu u
TeMIepaTypbl CTEHKH Ipu
IUIEHOYHOM PEXHUME KHIICHUS.

0,1

JI1.1J12.1
31052

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7




5.6 Jlex 3aBUCHMOCTH K03 hHLIUeHTa 0,1 JI1.1J12.1 OIIK-3.1;
TEIJIOOTAauM OT JABJICHUA, 2192 OIIK-3.2;
CBOMCTB JKHIIKOCTH, COCTOSTHUS OIIK-4.6;
TBEPIOM IOBEPXHOCTU U OIIK-4.7
Ipyrux (HaKTopoB Npu
KHTICHUH B OOJIBIIIOM 00BEME.

PacuérHble 3aBUCUMOCTH TS
Kod(QHLIMEHTa TEIUIO0TAAYH
B YCJIOBUSIX CBOOOJHOIO
TIBYDKCHUSL.

5.7 Jlex TemnooOMeH Mpu  KUTICHUU 0,1 JI.1J12.1 OIIK-3.1;
XKHUIKOCTH B TpyOax: xapaxrep 0132 OIIK-3.2;
JIBUKCHHSI TTAPOKUIKOCTHOM OIIK-4.6;
CMECH B TOPU30HTAJIBHBIX U OIIK-4.7
BEPTUKAIBHBIX TPyOax.

MexaHu3M MIEHOYHOTO
KUIIEHUs], PacUETHBIE
3aBHCUMOCTH.

5.8 IIp TemmooOMeH Mpu KUTICHHN 0,2 JI2.1J13.1 OIIK-3.1;
OJIHOKOMITOHEHTHOM KHAKOCTHU D132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

59 OK3aMeH 0,2 JI.1J12.1 OIIK-3.1;
2122 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

5.10 Cp [ToaroroBka K MpakTHYECKUM 20 JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPONIBEHOH paboTe 2122 OIIK-3.2;
1 9K3aMEHYy OIIK-4.6;

OIIK-4.7

5.11 Kontp.pa 1 OIIK-3.1;

6. 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Pa3spes 6. Tensioo6men
H3JTyYeHHeM

6.1 Jlex ®duszuka nporecca nepenayn 0,1 JIT.1J12.1 OIIK-3.1;
TeIula 3JEKTPOMarHUTHBIM 2132 OIIK-3.2;
H3ITyYEHUEM. OIIK-4.6;
OCHOBHBIE TTOHSTHS: TIOTOK OIIK-4.7
W3TYYEHUSs], TIOBEPXHOCTHAS U
CIIEKTpaJIbHAas MJIOTHOCTD
MTOTOKA H3ITy4CHHS,

WHTEHCUBHOCTH (SIPKOCTb)
W3TYYEHUs], B3aUMOICHCTBHE
TeNa ¢ U3yYEHHEM

( moromeHue, OTpaXKeHue,
IpoITycKaHue), abCONIOTHO
4yEpPHOE U Cepoe TeNo.

6.2 Jlex 3aKOHBI U3JTy4YEeHUS a0COIOTHO 0,1 JIT.1J12.1 OIIK-3.1;
yépHoro Tena: 3akoH [lnanka, 21022 OIIK-3.2;
3akoH BuHa, 3akon Credana - OIIK-4.6;
Bonbimana. CreneHb 4epHOTHI OIIK-4.7

Ceporo Tena.
3akon Kwupxroda mis
MOHOXPOMAaTHYECKOTo U
MHTETPaIbHOTO U3IIYYEHHUS.
3akon Jlambepra.




6.3 Jlex TemnooOMeH 0,1 JI1.1J12.1 OIIK-3.1;
H3IIy4YCHHUEM B 21032 OIIK-3.2;
3aMKHYTOM cucTeme, OIIK-4.6;
cocTosLIe U3 ABYX CephIX OIIK-4.7
Ten: oOIIuH ciayvai, Ten ¢
IJIOCKOTIApaIeIbHBIMU
MTOBEPXHOCTSIMH.
IIpumeHneHue 3kpaHoB.
Oco0OeHHOCTH TeII00OMeHa
U3JTyYCHHUEM B TIOTIIOIIAIONITIX
cpenax.
6.4 IIp TemnooOMeH U3nydyeHneM 0,1 JI2.1J13.1 OIIK-3.1;
21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
6.5 Cp IlonroToBka K NpakTUUYECKUM 20 JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPONIBHON paboTe 2122 OIIK-3.2;
U DK3aMEHY OIIK-4.6;
OIIK-4.7
6.6 OK3aMeH 0,2 JI1.1J12.1 OIIK-3.1;
2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
6.7 Kontp.pa 1 OIIK-3.1;
6. 0132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspes 7. CnoxHblil
TenJ1000MeH.
7.1 Jlex [lepenaua Tema uepes 0,1 JI1.1J12.1 OIIK-3.1;
IJIOCKYIO CTEHKY. 2132 OIIK-3.2;
Pacnpenenenue remneparypsl OIIK-4.6;
B TOHKOI CTEHKE MpHU OIIK-4.7
IIOCTOSIHHOM U TEPEMEHHOM
ko3 punneHTe
TEIUIONPOBOIHOCTH.
[TapamMeTps! TEMIOBOTO MOTOKA,
3NEKTPOrUAPOTEILIOBAS
anarorus. [lepenada temna
yepe3 MHOTOCIOWHYIO
IUTOCKYIO CTEHKY.
7.2 Jlex ITepenaua teria yepes 0,1 JIT.1J12.1 OIIK-3.1;
LWJIMHIPUYECKYIO CTEHKY. 21022 OIIK-3.2;
Pacnipenenenue remneparyp B OIIK-4.6;
CTeHKe UIMHHOTO LWIMHAPA OIIK-4.7
IIPU OCTOSIHHOM U
nepeMeHHOM K03 durmente
TEIIONPOBOIHOCTH.
AHalu3 napamMeTpoB
TEIIOBOTO TIOTOKa,
IpuOIKEHHBIE (QOPMYITHL.
MHorocnoitHast
LWIMHAPUYECKAs CTEHKa,
KPUTUYECKUN AUAMETP
TETIOBOH H30JIAIHU TPYOBL.
73 Jlex [lepenaua Tema uepes 0,1 JI.1J12.1 OIIK-3.1;
IapOBYIO CTCHKY. 2132 OIIK-3.2;
TennonpoBoIHOCTh B CTEPIKHE OIIK-4.6;
MOCTOSTHHOTO TIOTIEPEYHOTO OIIK-4.7

cedyeHus KOHEYHOU U
OECKOHEYHOM JIJIMHEI.
Wntencndukanus mporecca
Terionepeayt,
Teronepeada peopUCThIX
CTEHOK.




7.4 Jlex HarpeBanue (oxmaxaeHue) 0,1 JI1.1J12.1 OIIK-3.1;
IJIACTHH U IMJIMHIPOB 2192 OIIK-3.2;
KOHEYHOM TOJIIIUHEI 1 OIIK-4.6;
IraMeTpa, Mpu OECKOHETHOH OIIK-4.7
LIMPHUHE TUIACTUHBI U ITTMHAX.

HarpeBanue (oxyiaxaeHnue) tein
KOHEUYHBIX Pa3MepOoB.
Perynsapuslii pe:xxum
HarpeBaHus (OXJIaXICHUs) Tell:
CBOICTBA TEMIIEPATYPHOTO
I0JIs1 B HAYAJIbHBIN NIEPUOJ U B
PETYISIPHOM PEKUME; TEMIT
OXJIAXK/AECHUS U OIIpeleNICHHE
TETUIOPU3NIECKUX
XapaKTepUCTUK METOAOM
PETYJISIPHOTO peKUMa.
YucaeHHBIE METOMIBI PEIICHUS
3a71a4 TeIUIONPOBOTHOCTH

7.5 IIp OnpeneneHne NOBEPXHOCTEH 0,2 JI2.1J13.1 OIIK-3.1;
HarpeBa TeII000MEHHBIX 2132 OIIK-3.2;
anmapaToB IPHU OPSIMO- OIIK-4.6;
MIPOTUBOTOKE (¥ C OIIK-4.7
rcnonb30BaHu-eM DBM)

7.6 Cp [TonroToBka K NpakTUYECKUM 15 JI.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOM paboTe 2192 OIlK-3.2;
1 9K3aMEeHYy OIIK-4.6;

OIIK-4.7

7.7 DK3aMeH 0,3 JI1.1J12.1 OIIK-3.1;

21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
7.8 Kontp.pa 1 OIIK-3.1;
0. 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspmes 8. MaccooOmen:
IToTok Macchbl KOMIIOHEHTA;
BexTop nJIOTHOCTH OTOKA
Macchbl.

8.1 Jlex KOHBEKTHBHBIN TEMJI000MEH 0,1 JIT.1J12.1 OIIK-3.1;
KaK COBOKYITHOCTb 2132 OIIK-3.2;
MOJIEKYJISIPHOTO M MOJIIPHOTO OIIK-4.6;
HepeHoca. OIIK-4.7
Temnootnaya: B oAHO(A3HBIX
KHUIKOCTAX U MPH (pa3oBBIX
MIPEBpAIECHHSX,, TTPH
BBIHY)KJICHHOU U €CTECTBEHHOU
KOHBEKIIHH.

[TonsaTHE 0 TEIIOBOM
MTOTPAHUIHOM CJIO€ U CBSI3b C
THIPABIMYECKIM
IIOTPAHUYHBIM CJIOEM.

8.2 Jlex JlamuHapHOE U TYpOYJIEHTHOE 0,1 JIT.1J12.1 OIIK-3.1;
TEUCHHE KUIKOCTH, CBSI3b 21 22 OIIK-3.2;
peKuMa Te4YEHUs ¢ OIIK-4.6;
TEII000OMEHOM. OIIK-4.7
Cucrema auddepeHmmansHbIX
YpaBHEHUH
HEU30TEPMUIECKOTO
JBYDKEHUS: YpaBHEHUS
TETUIOOTAa4YH, SHEPTUH,

JBYOKEHUSI U CIUTOLTHOCTH.

8.3 Cp [TonroToBka K MpakTUUYECKUM 20 JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOH paboTe 2122 OIlK-3.2;
U DK3aMEHYy OIIK-4.6;

OIIK-4.7




8.4 DK3aMeH 0,5 JI1.1J12.1 OIIK-3.1;
21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pazgen |Pa3zgen 9. MoJekyaspHast
aupeysus:
KOHIEHTPAHOHHAS
augdysus, 3akon Puka;
Tepmo- u 6apoaudpysus;
Maccootnaua
MaremaTH4eckoe ONnucaHue
U aHAJIOTHS NMPOLECCOB MACCO
- M TenJ1000MeHa
9.1 Jlex OCHOBHBIE TIOJIOKECHHS 0,1 JI1.1J12.1 OIIK-3.1;
TEOPUH MacCCOOOMEHA. 2132 OIIK-3.2;
KoHnuenTpanuonsas, TepMo- u OIIK-4.6;
6apoauddysus. 3akon Duka. OIIK-4.7
Koadpdunment muddysum.
KoHBeKTHBHBII MaccOOOMEH
KaK COBOKYITHOCTb MOJISIPHOTO
1 MOJIEKYJIIPHOTO IepeHoca
BeniectBa. [IIOTHOCT TOTOKA
Macchl B IpoIiecce
KOHBEKTHBHOTO MacCOOOMEHa.
9.2 Cp IToaroroBka K MpakTUYECKUM 20 JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJIEHOW paboTe 21322 OIlK-3.2;
U 3K3aMEHY OIIK-4.6;
OIIK-4.7
9.3 DK3aMeH 0,5 JI1.1J12.1 OIIK-3.1;
21092 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pasgen | Pasgen 10.
TensiomaccoodMeH;
TeNJIOTUAPABINYECKHU I
pacuer Temn10 00MeHHBIX
annaparos.
10.1 Jlex Hasnadenue u kimaccudukaiis 0,1 JIT.1J12.1 OIIK-3.1;
TEIUIOOOMEHHBIX aIIapaToB. 21022 OIIK-3.2;
OCHOBBI TETIIOBOTO U OIIK-4.6;
THIPABIMYECKOTO pacyEToB OIIK-4.7

TEII000MEHHHUKOB!
IIPOCKTHBII U IOBEPOUHBIN
pacu€Tsl.




10.2 Jlex Ilopsnox TemnoBoro pacuéra u 0,1 JI1.1J12.1 OIIK-3.1;
OCHOBHBIE 3TaIlbl: BHIOOD 21032 OIIK-3.2;
TCIIJIOHOCUTEIICH M CXEMBI HX OIIK-4.6;
JIBIDKEHMSI, CBEICHHE OIIK-4.7
[apaMeTPOB JBIKEHUS
TEIUIOHOCUTENEH K TEIIOBOMY
Oanancy, onpeeieHue
KOHEUHBIX MapaMeTPOB
TEIUIOHOCUTENEH, CpeTHEro
TeMIepaTypHOTo Haropa,
cpexHero kxodddurreHTa
TeIuIonepe1auu, napaMeTpoB
paznenurenabHol TBEPIOU
MTOBEPXHOCTH.
Ilopsimox ruapaBIM4ecKOro
pacuéra: onpeeneHue noTepb
Ha TPCHUE B B MECTHBIX
COTIPOTHUBIICHUSIX TSI Ka)JIOTO
TEIUIOHOCHUTES, BBIOOD
HEOOXONMBIX MOIITHOCTEH ISt
obecrieueHns 3aJaHHBIX
PEKUMOB TEUEHUS
TEIUIOHOCUTENEH.
10.3 IIp [Topsimok TemmoBoro pacuera u 0,1 JI2.1J13.1 OIIK-3.1;
OCHOBHBIE 3TAITbI 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
10.4 IIp OCHOBBI THJIPABJIMYECKOTO 0,1 JI2.1J13.1 OIIK-3.1;
pacueTa TerIo00MeHHHKA 21032 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
10.5 Cp IToaroroBka K MpakTUYECKUM 14 JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJIEHOW paboTe 21322 OI1K-3.2;
U 9K3aMEeHY OIIK-4.6;
OIIK-4.7
10.6 DK3aMeH 0,5 JI.1J12.1 OIIK-3.1;
21092 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
10.7 Kontp.pa 1 OIIK-3.1;
0. 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

OO6pa3oBarenbHbIE TEXHOIOTHH C UCTIONB30BaHHEM aKTHBHBIX METOJIOB 00yueHus (Jiekuus — Oecena)

O06pazoBaTeNbHBIC TEXHOJIOTHH C MCIOIb30BAHNEM HHTEPAKTUBHBIX METOAOB 00y4deHNUs (KPYTIIBIH CTOT (IUCKYCCHS))

TexXHOJIOTHS KOJUIEKTUBHOTO B3aUMOJICHCTBUS (padoTa B MaJBIX TPYIIax) (CaMOCTOSITEIbHOE N3ydeHHE 00yJaroIUMICS HOBOTO

Martepuaa HOCPeACTBOM COTPYIHUYIECTBA B MANbIX IPYIHax, JaeT BO3MOXKHOCTb BCEM YUYaCTHHKAM Y4acTBOBATh B paboTe,
HNpPaKTUKOBATh HABBIKU COTPYAHHUYECTBA, MEXINUYHOCTHOTO OOIIEHHS)

6. POHJ OIEHOYHbBIX CPEICTB

6.1. KoHTpoJIbHBIC BOIPOCHI M 3a/IaHUSI

Texyuwii KOHTPOJIb 3alIUTa JTa00PATOPHBIX padoT:

JlabopaTopHast paboTa Nel "Omnpenenenne ko3(h(pUIKEHTa TEIIONPOBOIHOCTH TEINION3OISIMOHHOTO MaTeprana’”

KoHTponbHbIE BOIPOCH! AJIsI CAMONIPOBEPKU

1. KakoBa e paboThI?

2. Yro TaKkoe TermIonpoBOIHOCTH?

3. B ueM u3MepsieTcs TemI0NpPOBOJHOCTH?

4. Yro Takoe KO3 PUIMEHT TETIONPOBOJHOCTH?
5. Yro Ha3bIBaeTCA CTAIIMOHAPHBIM PEKIMOM?




JlabopaTopHast paboTa Ne2 "Omnpenenenne ko3 unrenTa TemIo0TAaYH IPH BEIHYKICHHONH KOHBEKIIUU BO3Lyxa"
KoHTposbHbIe BONPOCH [J1s1 CAMOIIPOBEPKH

1.Kaxotit xputepnii ABIseTCS ONpeAeIIeMBIM IPH HaX0XKICHUN K03 dUIMeHTa TermmooTaaan?

2.Kakue kpurepun nogo0Oust ABISIOTCS ONPEACIISIONIMME IS TeIII000MEeHa MPH BBIHYKACHHOW KOHBEKIHN?

3.Kakue pexuMbl TeUeHHs! TEINIOHOCUTENS B TPYOKaxX WM KaHajlaX BO3MOXKHBI ITPY BBIHYK-I€HHON KOHBEKIIUH U KAaKUMH
KpUTEpHAJIbHBIMU YPaBHEHUSMH CJIEYET BOCIOIb30BAThLCS?

4.Kakoif k03¢ GUIINECHT TEIII00TAAYN UMeeT OoJbliee 3HAYCHUE IIPH JBIKCHUH TEIUIOHOCUTENSL: B TPYOKax, BIOJb WK ITOIIEPEK
Mmyd4Ka TpyOOK, eClI TeMIlepaTypa, JaBJIeHHe H CKOPOCTh TEIUIOHOCUTENS OJJUHAKOBBI?

5.aiite onpejieieHue KOHBEKIIUH, BBIHYKICHHONW KOHBEKIIUU?

6./13 KaK¥UX OTHETBHBIX JIEMEHTOB COCTOUT TPYOUaTHIH TEII00OMEHHHK?

6.2. TeMbl NUCbMEHHBIX PadOT

Kortponsras pabora:
Lens padotsr: KonTposibHas paboTa BBIIOJIHSETCS C LENIbIO 3aKPEIUICHNS 3HAaHUH, ITOTyYEHHBIX B IPOLIECCE U3YUCHUS
JVCIUTUIMHBL.

OcHOBHas TeMaTHKa: pacueT, BEIOOP THIA U KOHCTPYKIHH TIOBEPXHOCTHOI'O MHOTOXOJIOBOTO KOXKyXOTPyOHOTO TEIIIOOOMEHHUKA.

Pexomennyemslit 00beM paboThl: bakamaBpam 1o yueOHOMY IUTaHy HEOOXOANMO BBITIOJIHATE KOHTPOJBHYIO padoTy. BapmanT
KOHTPOJIBHOM PabOTHI OIIpeAeIsIeTcs AByMs IIOCIeTHUMH [u(paMu 3a4eTHOH KHIDKKY. [Tpu 3TOM B KaXXJJOM 3aJJaHUH 9acTb
MCXOJIHBIX JJAHHBIX BBIOMpaeTcs 1o nocieaHel nudpe mudpa, a 4acte — MO MpeANoCIeIHEH.

B koH1e paboThl HEOOXOANMO MPHBECTH CIIUCOK HCIOJIB30BAaHHOI JIUTEPaTyphl, B CAMOM TEKCTE KOHTPOJIILHOH pabOTHI
JIaTh CCBUIKM HA COOTBETCTBYIOIUE HCTOYHHUKH.

Brigaua 3agaHusd, IpUueM KOHTpOJ'ILHOﬁ pa60TI>I MMPOBOAUTCA B COOTBETCTBUM C KaJICHAAPHBIM y‘le6HLIM I‘pa(l)I/II(OM.

6.3. ®oH/1 OLIEHOYHBIX CPECTB

DK3aMEHAIIOHHbIE BOIIPOCHI:

Paznen Nel "Crioco6sl TermiooomMena”

1.1 Ipenmer xypca, OOIIHE OHATHS.

1.2 OcHOBHBIE TpoLECCHl MEpeAayH TEIa: TeIIONPOBOAHOCTh, KOHBEKTUBHBIHN TEINIOOOMEH, paluallMOHHbIA TemI000MeH.
1.3 TenmooTaaya u Teruionepeaya.

1.4 OcHOBHBIE KONMYECTBEHHBIE XapaKTEPUCTHKH IIPOIIecca IMepeHoca Tea: KOJIMIeCTBO TeIIa, TEIUIOBOH ITOTOK, INIOTHOCTh
TEIUIOBOTO MOTOKA, MOIIHOCTh BHYTPEHHUX UCTOYHHUKOB TEILIA.

1.5 BaxxHeiirue 3Tansl pa3BUTHS YYCHUS O TEIUIO- M MacCOOOMEHE, BKIIAJ POCCHUCKHX YYEHBIX B PA3BUTHC YUCHHUS O
TETIIOMacCcOOOMEHE, TIEPCIICKTHBEl Pa3BUTHSL.

1.6 KoadduiuenT temepaTyporrpoBOAHOCTH, 3aBUCHMOCTh OT IIAPaMETPOB IIPOIIECcCa.

1.7 KpaeBble yciioBHsl AJIsl IPOLIECCOB TEIUIONPOBOAHOCTU: HAYaIbHBIE U TPAHUYHBIE YCIOBUS IIEPBOT0, BTOPOTO, TPETHETO U
4eTBEPTOrO poja.

1.8 Cucrema muddepeHIansHpIX YpaBHEHNH KOHBEKTHBHOTO TEINIO0OOMEHA.

Paznen Ne2 "IuddepennuanbHoe ypaBHEHUE TEILIONPOBOIHOCTH U ero pemenus; CucreMa quddepeHInanbHbIX ypaBHEHHN
KOHBEKTHBHOTO TEITOOOMeHa"

2.1 3akon Hprorona-Puxmana.

2.2 VcnoBust monobus (GpU3NYECKUX MPOLIECCOB, CBOMCTBA MOIOOHBIX IPOLECCOB.

2.3 TlpuBeneHre ypaBHEHWH TEIUIOBBIX MOTOKOB K Oe3pa3MepHOMY BHIY.

2.4 OcobeHHOCTH Te4eHHs | TelrooOMeHa B TpyOax. JlaMuHapHBIN 1 TypOyIeHTHBIH PeXXUMBL. YYacTKU THAPOJHHAMUIESCKON 1
TEIUIOBOHM CTaOMIM3alNH, CTAaOUIM3UPOBaHHOE TEUCHHUE.

2.5 BS3KOCTHBIA | BA3KOCTHO-TPABHTAIIMOHHBIN PEXXUMBI TeueHHs. MeToapl pacdéTa TeIIOOTAAYH NPH CTAOWIN3UPOBAHHOM
TEYCHUH B TpyOax.

2.6 TeruooTAaya Mpu JaMUHAPHOM U TYpOYJIIEHTHOM PEKUMAax TEUCHHUS KUAKOCTH B IIIAJKUX TPyOax KPyrioro CEYeHws,
pacuérabie popMybl. TerooTaya mpu NepexoHOM PEKUME TCUCHUS KHKOCTH.

2.7 TerumooTnada B Tpy0ax HEKPYIJIOTO MMOMIEPEYHOTO CEUCHHS M B H30THYTHIX M IIEPOXOBATHIX TPYOax.

2.8 N3MeHeHne TemI00TaauH 10 OKPYKHOCTH TPYOOK Mmyuka. Mi3MeHeHHe TerIo0Taauu (CpeHIE PsIbl) B 3aBUCUMOCTH OT HOMeEpa
psiia M MEXKOCEBBIX PacCTOSHUM TpyOOK. PacueTHble 3aBucuMocTH. CpaBHHUTENbHAS TEIUIOOTAAaYa IIAXMATHOTO U KOPHIOPHOTO
MTy4KOB TPYO.

Paznen Ne3 "TIpumeneHue MeTOZ0B OAOOHS U pa3MEPHOCTEN K N3yUSHHIO MTPOIIECCOB KOHBEK-TUBHOTO TeTiooOMeHa"

3.1 Pe3ynbTaThl TEOPETUYECKUX U SKCIEPUMEHTAIBHBIX HCCIEOBAaHUH TEIIOOTIauM IIPU €CTECTBEHHONH KOHBEKIMH. PacuéTHble
ypaBHEHHS.

3.2 TenmooTaaya B OrpaHUYCHHOM MPOCTPAHCTBE, METOIUKA pacuéra.

3.3 INorpanuuHble THAPOAUMHAMUYECKHH U TEIIIOBOM CIIOM: OIpeeNeHHe IPaHHUIL [T JJAMHUHAPHOTO U TypOyJIeHTHOTO CIIOEB.

3.4 MHTerpanbHOe ypaBHEHHE TEILUIOBOTO MOTOKA.

3.5 BinsHue IepeMeHHBIX (PM3UYEeCKUX ITapaMeTpoB Ha Teruionepenady. Pacuér TermooTnaun pu TypOyIeHTHOM ITOTPaHWIHOM
CJI0€ HAa OCHOBE THAPOANHAMHUUYECKOI TEOPUH TEIIO0OMEHA.

3.6 BiusiHue neperpesa 1 BIaXXHOCTH Napa Ha K03 (ULIMEHT TerIooTauy. Y CI0BUs BOSHUKHOBEHHUS KUIIEHHS U IO MEXaHH3M:!
HeperpeB KUIKOCTH U HAJIM4ME [EHTPOB MapooOpa30BaHus, BOSHUKHOBEHNE TapoBoi (a3sl 1 00pa3oBaHME MapOBBIX ITy3bIpEil.
3.7 BinusiHME CMauUMBAaEMOCTU CTEHKU JKUAKOCTBIO. POCT, OTpBIB U ABM)KEHHUE IIy3bIpell mapa. MUHUMAaNbHBIN paguyc LieHTpa




napooOpa3oBaHusl, U3MEHEHUE AUaMeTpa My3bIpsi BO BDEMEHH, OTPHIBHON JHAMETP.
3.8 3aBucuMocTh K03 (HIMEHTA TEMIOOTAAYH U INIOTHOCTH TEIIOBOTO [IOTOKA OT TEMIIEPATyPHOTO HATIOPa HPH KUIICHUH B
OoubIIoM 00BEMeE T 00JTaCTH ITy3BIPYATOrO KUITCHHUS.

Paznen Ne4 "Temnootaaya v TUAPaBINYECKOE CONPOTUBIIEHUE MTPU BBIHYKJICHHOM TE€UEHHH B KaHallaX, 00TeKaHUH TPYObI U Iy4Ka
TpyO; pacuet K03()OUIUEHTOB TEIIOOTAAYH PH CBOOOIHON KOHBEKIMH"

4.1 IIn€nounsrit pexum. [lepBas u BTOpast KpUTHUECKHE IUIOTHOCTH TEIJIOBOTO MOTOKA. MI3MeHeHHe TeriooT1auu ¥ TeMIepaTyphbl
CTEHKH NpH INIEHOYHOM pEXUME KUIICHHS.

4.2 3aBucuMocTh K03 (HUIKCHTa TEIUIOOTIAYH OT JABJICHUS, CBONCTB YKHIKOCTH, COCTOSHHS TBEPIOI MOBEPXHOCTH H APYTHX
(haKTOPOB IPH KUIICHUH B OOIBIIOM 00BEME.

4.3 PacuéTHble 3aBUCHMOCTH U1 KO3((UIMEHTa TEeII00TAAYM B YCIOBUSAX CBOOOIHOTO JABMKEHHS.

4.4 Mexanu3M TJIEHOYHOTO KHUIIEHUS, pacCUETHBIE 3aBHUCHMOCTH.

4.5 duzuka npouecca nepeAady Temia NIEKTPOMArHUTHBIM H3JIyYeHHEM.

4.6 3axoHbI H3My4YeHUs1 a0COMIOTHO YEPHOTO Terna: 3aKoH [1lmanka, 3akoH BuHa, 3akon Credana - bonpimana.

4.7 3akorn Kupxroda amst MOHOXpPOMAaTHYECKOTO  MHTETPATbHOTO H3ITyIEHHS.

4.8 3akon JlambepTa.

Pazgen NeS5 "Temmoo6men npu ¢a30BBIX IpeBpameHnsx"”

5.1 IIpumeHeHne KpaHOB.

5.2 AHanu3 napaMeTpoB TEIUIOBOTO MOTOKA, MPUOIMKEHHBIE (OPMYJIBL.

5.3 YucneHHble METObI PEIICHUS 3a/1a4 TEMIONPOBOJHOCTH.

5.4 Cucrema nuddepeHIHanbHbIX YPaBHEHHH HEM30TEPMHUYECKOTO IBIDKCHUS: YpaBHEHHS TEIUIOOTHAYH, SHEPTUH, IBIDKCHUS U
CIUTIOLIHOCTH.

5.5 OcHOBHBIE TONOXKEHUS TeopuH MaccooOMeHa. KoHmeHTpannonHast, Tepmo- U Oaponuddysus. 3akon Puka. Koaddumment
muddysun.

5.6 Auddy3noHHbIN MOTpaHUYHBIN CIIOH, ero onucanue. [ paHMYHBIE YCIOBHS Ha MOBEPXHOCTH pazznena daz. Kosdpumuent
MaccoOTJaqH.

5.7 llpumeHeHnE TEOPUH MOIOOUS K MpoIieccaM MaccooOMeHa, OCHOBHBIC YHCIa TOA00HS. AHAIOTHS MPOIIECCOB TEIIO - U
MaccooOMeHa.

5.8 OCHOBBI TEMJIOBOTO ¥ TH/IPABINYECKOTO PacYETOB TEIUIOOOMEHHUKOB: TPOCKTHBIA M IIOBEPOUYHBIN PACUETHI.

Paznen Ne6 "TemnooOmen uznydeHuem"

6.1 TTopsmoK TemI0BOro pacyéra 1 OCHOBHBIE dTAlbI: BEIOOP TETJIOHOCUTENEH U CXEMBI X IBUYKEHUS, CBEICHUE MapaMeTpOB
JIBIDKCHUS TEIDIOHOCHTENICH K TEIJIOBOMY OallaHCy, OIIpeAeICHIe KOHCUHBIX ITapaMeTPOB TEIDIOHOCHTENCH, CPeTHETO
TEMITEPaTypHOTO HAIopa, CpeaHero Ko3(hGHUIHeHTa TeIUIONepeaadHt, TapaMeTpOB pPa3faeInTeIbHON TBEPIOH NOBEPXHOCTH.
6.2 Tlopanok THAPaBINYECKOTO PacuéTa: OMpeesIeHHe OTeph Ha TPEHUE U B MECTHBIX CONPOTUBICHHUAX IS KaXKIOTO
TEIJIOHOCHTEIIS, BEIOOP HEOOXOIUMBIX MOLTHOCTEH JAJIsl 00ECIeYCHUs 3aJaHHBIX PEKUMOB TCUCHUS TEINIOHOCHTEIICH.

6.3 MexaHu3M mpolecca TeIIONPOBOAHOCTH B TBEPABIX TENAX, B )KUIAKOCTSIX U razax.

6.4 TemneparypHoe 10J1€, TPaJUEHT TEMIIEPATYpbl, 3aK0H Dypse.

6.5 KoadduuueHT TemaonpoBOJHOCTH, 3aBUCUMOCTh OT IIapaMeTpoB Ipoliecca.

6.6 IuddepeHnpanbHOe ypaBHEHUE TSIUIONIPOBOIHOCTH.

6.7 O01ee MpencTaBIeHHe O METOaX PEHICHHUs 3a/1a4 TETUIOMPOBOTHOCTH.

6.8 Il — Teopema, OCHOBHBIE KPUTEPHH TEIJIOBOTO MOIOOUS.

Pazmen Ne7 "CnoxxHBIH TemooOMeH. "

7.1 Mcrionp30BaHMe OIBITHBIX JAHHBIX JUIS TIOJyYCHHUS IONySMIIMPUYECKUX ypPaBHEHHI MOJO0HS.

7.2 IlapaMeTpsl MOTPAHUYHOTO CJOS IPU MOMEPEUHOM OOTEKaHHH LMIMHIPUYECKHX TOBEPXHOCTEH M MX CBSI3b C
TEIUIOOTAAYEH.

7.3 XapaxTep H3MEHEHUS TEIUIOOTIAuH IIPU PA3INYHBIX YCIOBHAX OMBIBAaHHSA )XUAKOCTHIO. CpenHnii Ko3(h(GUINEHT TeIIo0TAAYH,
pacyeTHbIEC 3aBUCUMOCTH.

7.4 BnusHue cTeneHy TypOynu3aluy Haberaromero NoToka 1 yria aTaki Ha TeII00TAady HMINHIpA.

7.5 OCHOBHBIE THUIIHI ITy4KOB TpyO. JlaMuHapHOE M TYypOYJIEHTHOE TeUEHHE KUIKOCTH B ITyJKaX.

7.6 ®akTopsl, 00yCIaBINBAOIINE CBOOOTHOE ABIDKECHHE JKUIKOCTH. XapaKTep ABMXEHUS >KUAKOCTH BIONb BEPTHKAIBHOMN
CTEHKH, paclpejelieHue B Heil TeMmeparyp U CKOpocTel, u3MeHeHne Ko GHUIUeHTa TEIIO0Taut M0 BEICOTE CTeHKH. XapaKTep
JBIKEHHUS XHUAKOCTH BOJIM3M FOPU30HTAIIBHBIX TPYO M IUIACTHH.

7.7 TennmooTaaya Npu JJaMUHAPHOM TOTPAHUYHOM CIIOE.

7.8 CooTHoOIIEHHE TOJIIUH I'NAPOANHAMUYECKOTO U TEIJIOBOTO MOTPAHUYHBIX CIIOEB.

Paznen Ne8 "Maccoobmen: [ToTok Macchl KOMITIOHEHTA; BEKTOp TNIOTHOCTH IMOTOKA MACCHL."

8.1 YcmoBus HeoOX0MUMBIe [T KOHIeHcauy napa. [Inénodnas u kanenpHast KoHaeHcanus. KoapduureHT KoHIeHCau.

8.2 Tepmuueckoe COMPOTHUBIIEHHE (a30BOro Mepexoaa.

8.3 KonyieHcarms cyXxoro HaCBIIIEHHOTO ITapa Ha BEPTHKAIBHBIX CTEHKAX; JAMHHAPHOE U TYpOYJICHTHOE TCUCHHUE IUIEHKH;
TEOPEeTHUYECKNH pacu€T TEIUIOOTAAYH IPH JTAMHHAPHOM TEUEHHH IUIEHKH; PacuéT CpefHel TeIUIO0TJaul PH HATHIHH Ha
MOBEPXHOCTH JIAMHHAPHOHN U TypOyJICHTHOI! IIEHKH.

8.4 BnusiHue Ha CKOPOCTh KOHAEHCAIMY Mapa HaJM4usl HEKOHAECHCHPYIOLIUXCS ra3oB.

8.5 KonyeHcarms mapa BHYTpH TpyO, Ha IIOBEPXHOCTH TOPU3OHTAIBHBIX TPYO M TPYOHBIX ITy4yKoB. TemIooTAava mpy KarneibHoH
KOHJICHCAIlUH Tapa.

8.6 TermmmooOMeH MeX Iy CTEHKOH U )KUIKON (pa3oil. Mexy KUIKOW U mapoBoi (a3oil.




8.7 TemmnmooOMeH MpyU  KUIEHUU KUAKOCTH B TpyOax: XapakTrep ABIKEHHS NAPOKUAKOCTHON CMECH B TOPU3OHTAIBHBIX U
BEPTHKAJBHBIX TPyOax.

8.8 OCHOBHBIC TIOHATHS: TIOTOK U3ITYUYCHNUS, IOBEPXHOCTHAS H CIIEKTPAJbHAS IUIOTHOCTh MOTOKA M3JTyYeHHS, THTCHCHBHOCTD
(SIpKOCTB) M3ITyueHHs, B3aUMOJCHCTBUE Tela ¢ U3IydeHHeM (ITIOTIIOIIEHHEe, OTPaXeHUe, IPOIMyCKaHue), a0COMIOTHO YEPHOE U
cepoe TeJo.

Paznen Ne9 "Monexynsaprast quddy3ns: KoHneHTpanuoHHas muddysms, 3akon Puxa; Tepmo- n 6apomnddysus; Maccoornaua
MatemaTHuecKoe ONMCaHre U aHAJIOTHSI MPOIIECCOB MAcCo- U TermiooomeHa"

9.1 CreneHb YEPHOTHI CEPOTO TEIA.

9.2 TenmooOMeH M3IYYCHUEM B 3aMKHYTOW CHCTEME, COCTOSIICH M3 JBYX CEpBIX TENl: OOMIMIA CITydaif, Telm ¢
IUIOCKOTIAPAIITIETBHBIME TIOBEPXHOCTSMH.

9.3 Oco0eHHOCTH TEeII000OMEHa M3IyYeHHEM B MOTJIOMIAIOIINX Cpeax.

9.4 Tlepenaua Teruia uepes IUIOCKYIO CTEHKY. Pacnpenenenue TeMnepaTypsl B TOHKON CTEHKE IIPHU IOCTOSHHOM U IEPEMEHHOM
K03 PHIIHEHTE TETIONPOBOIHOCTH.

9.5 ITapaMeTps! TEIIOBOTO IOTOKA, IEKTPOTUAPOTEILIOBas aHanorus. [lepenayda Temna yepe3 MHOTOCIOHHYIO INIOCKYIO CTEHKY.
9.6 Ilepenaua Teruia uepe3 LWIMHAPHUYECKYIO CTEHKY. Pacnpenenenne teMnepaTyp B CTEHKE AJITMHHOTO LWIMHApPaA IpU
TIOCTOSTHHOM M TIEPEMEHHOM K03()(DHIMEHTE TeTTIONPOBOIHOCTH.

9.7 MHorocolHas UIMHAPAYIECKAs CTeHKA, KPUTHUECKUH THaMETP TETIOBOH M30JIAIIUN TPYOBIL.

9.8 Ilepenaua Teruia uepes MIAPOBYIO CTEHKY.

9.9 TerIonpoBOAHOCTh B CTEP)KHE MOCTOSHHOTO ITOIIEPEYHOI0 CEYCHHSI KOHEUHOH M OCCKOHCYHOH JUTHHBL

9.10 MaTeHcudukamus mporecca TEIUIONepenadH, Teronepeaada peOprucThiX CTEHOK.

Paznen Nel0 "TemnomMaccooOMeH; TEMIOTHAPABIMYSCKHIIA pacyeT TeIIo OOMEHHBIX anmaparos."

10.1 HarpeBanne (oxJakaeHne) IUIACTHH U [IIHHIPOB KOHEYHOH TOJIIMHEI M IHaMeTpa, Ipri OCCKOHEYHOH ITUPHHE IIACTHHEI 1
unHax. Harpesanue (oxmaxkaeHne) Teln KOHSYHBIX Pa3MepOoB.

10.2 PerynspHslii pexuM HarpeBaHus (OXJIaXIEHHs) TeJ: CBOICTBa TEMIIEPAaTYPHOTO OJISl B HAYAJIbHBII EPUOJT U B PETYIISIPHOM
pexnMe; TeMIT OXJIAXKICHHUS U OIIPEeICNICHIE TEIIO(PHU3NUECKUX XapAKTEPUCTUK METOZIOM PETYIISIPHOTO PEKHMAa.

10.3 KOHBEKTHBHBIN TEIIOOOMEH KaK COBOKYITHOCTh MOJIEKYJSIPHOTO W MOJISIPHOTO TIEpPEHOCA.

10.4 TemmooTnayua: B 0AHO(A3HBIX KHUIKOCTAX U MPHU (Pa30BBIX IPEBPAIlCHUSAX, IPH BBIHYKACHHOHN U €CTECTBEHHOH KOHBEKIIUU.
10.5 IoHsiTHE O TEMIOBOM MOTPAHUYHOM CIIOE€ U CBSI3b C THAPABINYECKUM IMOTPAHUYHBIM CIOEM.

10.6 JlamuHapHOE U TypOyJIEHTHOE TEUYCHUE KHUIKOCTH, CBA3b PEKIMa TEUECHHS C TETIOOOMEHOM.

10.7 KoHBEKTHBHBIIH MacCOOOMEH KaK COBOKYITHOCTh MOJIIPHOTO M MOJIEKYJISIPHOTO IepeHoca BemecTsa. [IToTHOCTh moToKa
Macchl B Ipoliecce KOHBEKTHBHOTO MacCOOOMEHa.

10.8 HazHaueHne ¥ KiaccU(pUKanUs TEMIOOOMEHHBIX armapaToB.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEICTB

OTyetsl 1o 1abopaTopHEIM pabotam,KoHTpoIEHAS padoTa, SK3aMEHAIIHOHHBIE BOIIPOCH.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. PexoMenayemas Jqureparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBHI, 3ariaBue W3snarenscTBoO, Koi-Bo On. aapec
JI1. | LiBeTKOB Temnomaccoodomen: Yueb. mocodue mist | Mocksa: MOU, 51
1 DD, BY30B 2005
I'puropses
B.A.
7.1.2. lonoIHUTeIbHAS JUTEPATYPa
ABTODBI, 3arnasue W3parenncTBoO, Koi-Bo On. aapec
JI2. | Komkux TennooOMeHHBIE alIapaTHl U Mocksa: 10
1 |BK, TEIUIOHOCHUTENH (TEOpHs U Pacyer): MarmHoCTpoeH!
Kanunun yueOHOe mocooue e, 1971
3K
7.1.3. MeTtoanyeckue pa3padoTku
ABTOpBL, 3aryaBue W3narenscrBo, | Kon-Bo On. agpec
JI3. | ®ensera B.H. |IIpomsliieHHble Bbparck: bpI'TY, 20
1 TEIIOMacCOOOMEHHBIE ITPOLECCHI U 2000

ycraHoBkH: Paboyas mporpamma,
METOJIMUYECKIE YKa3aHUS, IPAKTHIECKHUE
U KOHTPOJIBHBIC 3aaHHsI

JI3. | ®ensera Temnmomaccoodmen. Onpenenenue Bparck: bpl'VY, 29
2 |B.H., ®enser |koadduiinenTa TemIO0TAAYH IPH 2009
AA. €CTECTBEHHOW KOHBEKIIUH Ha

oborpeBaeMOM IUJIHHIPE:
Meronuueckue yka3aHus 1o
BBIITOJTHEHHIO JTAOOPATOPHBIX PabOT




ABTOpBL,

3arnasue

W3parenncTBo, Koi-Bo

On. aapec

JI3.

densena
B.H., ®enseB
AA.

Temnmomaccoodmen. Onpenenenue
K03 UIHMEHTA TEIIONEPEauH IPH
TEYEHHH KHIKOCTH B TpyOe (TpyOa B
TpyO€): METOTNYECKUE YKa3aHUs

Bbparck: bpl'V, 125

2011

. | KoBanenko

n.B.

Tennorexuuka. MccnenoBanue
TEII000MEHa U3ITyYeHHUEM:
METOAMYECKHE YKa3aHUs 10
BEITIOJTHEHHIO JT1a00paTopHOl paboTHI

Bbparck: bpl'V, &5
2011

densgena
B.H., ®enses
AA.

Temnmomaccoodmen. Onpenenenue
KO3 pHLKEHTA TETIIONPOBOJHOCTH
MeTaia: MeTOJHYCCKUE yKa3aHus Mo
BBITIOJTHEHHIO J1a00paTopHON paboThI

Bbparck: bpl'V, 27
2012

densgena
B.H.,
Muxoman
H.H.

Temmomaccoodmen. Onpenenenue
Kod(QuLIMEHTa TEIUIO0TAAYH IIPH
BBIHY>KICHHON KOHBEKIIMH BO3IyXa:
METOJIMYECKHE YKa3aHUs 110
BBIITOJTHEHHIO JTAOOPaTOPHOIT paboTHI

Bbparck: bpI'V, 69
2013

7.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UnTepHet"

91

OnexrponHas 6ubamorexa bpl'y

http://ecat.brstu.ru/catalog

22

«Jlaapy»

DneKTpoHHO-O0ubIMoTe"Has cuctema «M31aTenbcTBO

http://e.lanbook.com

7.3.1 IlepevyeHb NpOrpaMMHOIO oGecredeHust

7.3.1.1

Microsoft Office 2007 Russian Academic OPEN No Level

7.3.

1.2 | KOMITAC-3D V13

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1

«YHuBepcuterckas 6udaroTeka online»

7322

VYuusepcurerckas napopmanuonnas cuctema POCCHUS (YUC POCCH )

7.3.2.3

HanuonaneHast anekrponHas 6ubnuoreka HOb

7.3.2.4

Hayunast snexrponnas 6udmmorexa eLIBRARY.RU

7.3.2.5

HNudopmanmonnas cuctema "ExnHoe 0OKHO TOCTyIa K 00pa3oBaTeNbHBIM pecypcam”

7.3.2.6

CHpaBO‘{HO-HpaBOBaﬂ CHUCTEMA «KOH(Iy.]'II)TaHT ILroc»

73.2.7

NCC "Kopnekc". MHGOpMAIIMOHHO-CITPaBOYHAs CUCTEMa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHME JUCIUITIJIMHBI (MOJY JISA)

Aynuropus

Hasnauenne

OcHammeHne ayAuTOpuu

Bun samsatus

1223

JlaGoparopust oOmeit
TEIJIOTEXHUKH

OcHoBHOE 000pyIOBaHME:

ABTOMAaTH3UPOBAHHBII CTEHA-TPEHAXKEP «ABTOHOMHAsSI CHCTEMA
oToIUIeHUs», JlabopaTopHas yCTaHOBKA JUIsl H3y4YEHHS IIPOLIECCOB BO
BJIQKHOM Bo3yxe, JJabopaTopHast yCTaHOBKaA I M3y4EHUS
TEII000MEHa IIPH Pa3IMYHbIX PEKUMaX KHIICHHS KMAKOCTH,
JlaGopaTopHast yCTaHOBKa JJI U3YUCHUS TEIIOOOMEHA U3IIyYCHUEM,
JlaGopaTopHast yCTaHOBKa IS HCCIICIOBaHU TEIUIONEepeaady «Tpyda B
Tpy6e», Ctenn «Omnpenenenne yaeabHON TEIIIOEMKOCTH BO3AyXa pH
MIOCTOSIHHOM JaBJICHHH METOJIOM IPOTOKa», ABTOMaTH3UPOBaHHBII
kommbrotepsl Intel(P) Celer CPU 240 GHz/228 MB -3 mwrt.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHasi ycTaHOBKA JUIsl OIpEIeTICHHS
k03¢ pHIHEeHTa TEIIO0TAAYH IPH CBOOOJHOM KOHBEKIIHH,
JlaGoparopHas ycTaHOBKa Ui onpeaeneHus termoémkoctu (P=const),
VYuebnsiii creHa «Onpeaenenne K03hHUIHEeHTa TEIUIONPOBOIHOCTH
Merastay, CTeH] 1a00paTopHBIil, YueOHO-1eMOHCTPAIIMOHHBII
KoMIUTeKC « TexHnuecKast TepMOANHAMHKA. TerioMaccooOMeH».
JIOIOJTHUTEIBHO:

MapkepHast gocka - 1 mr.

VYueGHast MeOens:

Kommnekt mebenu (mocagoyHbIx MecT) - 14 mr.

Kommiext mebenu (mocagoyHbIX MecT) U1 penogaBarens — 1 mirT.

JIa6

0002*

JICKIIMOHHAS ayIUTOPUS

YuebHas meOeIb

Jlex

1346

VYuebHas ayauTopus
(aMCTIICHHBIN KI1acc)

OcHOBHOE 000pyIOBaHHE:

Cucremnsrit 6ok CPU 5000/RAM 2Gb/HDD250Gb/2Gb- 16 mT.
Mownwutop TFT 19" LG L1953S-SF- 16 mr.

Wnrepaxtusnas nocka SMARTBoard 6801 (77"/195,6 ¢m) - 1 m.
[Ipoextop mynbTuMeauiinbii Topropoil Mapku "CASIO" monens XJ-
UT310WN c HacrennbsiM kperuieHreM CASIO YM-80 - 1 mwr.
[Tpuntep HP LaserJet P300S - 1 mt.

IIp




KommyTrarop D-link DES1026G - 1 mt.

VYueGHast MeOes:

Kommuiext mebenu (nocanounsix mect/APM) — 32/16 .
Kommiext meGenu (mocafoyHbIX MECT) UL MpenogaBaTesns — 1 mr.

2201 YUTAIBHBIN 3211 Nel Komrutekt mebenu (1mocagouyHbIX MECT) Cp
Crennaxu

Kommext mebenu (mocaouHbIX MecT) [u1s OnbInoTexaps
BricraBounble mkadbt

K i5-2500/H67/4Gb (MmornTop TFT19 Samsung) (10mir.);
npunarep HP Laser Jet P2055D (1mt.)

9. METOJAUUYECKHUE YKA3AHUSI JJI51 OBYUYAIOIIMXCSI 110 OCBOEHUIO M CLUIIJIMHBI (MOAY.JIST)

JlucrumnnHa TermmoMaccooOMeH HalpaBIeHa Ha 03HaKOMJIEHHE C OCHOBHBIMH IpoOLiecCaMU TIepeiauy TeIlla B Pa3IUIHBIX
CHCTEMaxX M MaTepHaliax (TEIIONPOBOJIHOCTh, KOHBEKTHBHBIA TEINIOOOMEH, PaNallMOHHBII TEINIOOOMEH, TeII00TAa4a 1
TerUIonepeaya.); Ha MoJdydeHHEe TEOPETHUECKAX 3HAHNH 1 MMPAKTUYECKUX HABBIKOB TI0 ITPOBEJCHHUIO TEITIOBOTO M THAPABIMIECKOTO
Pac4yETOB MOBEPXHOCTHOI'O MHOT'OXO0{0BOTO KOXKYXOTPYOHOT0 TEII000MEHHOTO anmnapara.

M3ydyeHue AUCIMILIMHBI TEMIOMACCOOOMEH MpeayCMaTpUBAET:

JICKIINH,

nabopaTopHbIe PabOTHI,

MpaKkTU4YecKue paboThl;

KOHTPOJIbHYIO paboTy,

CaMOCTOATEIBHYIO paboTy,

9K3aMeH.

B xone ocBoenus pazaena | «Croco6bl Temnoo6MeHa» CTYAEHTHI JOIKHBI YACHUTh: OCHOBHBIE MPOLECCHI IepeJayun Terna
(TerIonpoBOIHOCTh, KOHBEKTHBHEIA TSIUIOOOMEH, palHalliOHHbIH TEIUIOOOMEH), a TaK K€ OCHOBHBIC KOJIMYCCTBECHHBIC
XapaKTEepPUCTHUKHU TIpolecca MepeHoca Teria (KOJIMYeCTBO TEIUIa, TEIUIOBOI MOTOK, INIOTHOCTH TEIIOBOTO MOTOKA, MOIITHOCTb
BHYTPEHHUX HCTOYHUKOB TEILIA).

B xoze ocBoenus paznena 2 «/luddepeHnnansHoe ypaBHEHHE TEIUIONPOBOJHOCTH | ero penienns; Cucrema auddepeHuanbHbIX
YpaBHEHHH KOHBEKTHBHOTO TEITIOOOMEHa» CTYACHTHI JOJDKHBI YACHUTH MU dhepeHnnaIbHoe ypaBHEHNE TEIIONPOBOIHOCTH H
chopMupoBaTh 00IIee MPEACTABICHHE O METOAAX PEeIlIeHHUS 3aa4 TEIUIONPOBOAHOCTH.

B xone ocBoenus pazaena 3 «IIpumeHneHne MeTo10B HOA0OUS U pa3sMEPHOCTEN K U3yUEHHUIO NMPOLIECCOB KOHBEKTUBHOTO
TETIIO00MEHa» CTYACHTHI JJOJDKHEI YSCHHUTH: YCIOBHUS TOM00MS (H3WYECKUX IPOIIECCOB, CBOMCTBA MOJOOHBIX MPOIIECCOB U
OCHOBHBIC KPHUTEPUH TEIIOBOTO IOIO0MS.

B xone ocBoenus pasnena 4 «Tennootaada ¥ ruipaBIMYecKoe COIPOTHBICHUE IIPU BBIHYKACHHOM TEUSHUH B KaHANaX, 0OTEKaHUH
TpyOBI U ITydKa TpyO; pacueT Ko3()(HUIIMEHTOB TEIIIO0TAaYH IIPHU CBOOOIHOM KOHBEKI[N CTYAEHTHI JOJKHBI YSICHUTD:
0COOCHHOCTH TEYEHHs W TEIUI00OMEHa B TpyOax (JIaMHHApHBIN 1 TypOyJICHTHBIA PEXXUMBI, YIaCTKH THAPOANHAMUYECKON 1
TETJIOBOM cTaOMIIN3anuy, CTAOUIN3UPOBAHHOE TEUCHNUE), METOBI PacuéTa TeINIOOTAAYH P PA3IHYHBIX YCIOBUIX U PEXKUMAX
TEUCHHUS.

B xone ocBoenus paznena 5 «TemroooMeH npu (a3oBBIX MPEBPANICHISIX» CTYICHTHI JOJDKHEI YSICHUTH: YCIOBHUS HEOOXOAUMBIE IS
KOHJICHCAIlMH Tapa, pacuéTHBIC ypaBHEHUA JUI1 Ko3((UIMEHTa TEeIIOOTAAaYM | €r0 3aBUCHMOCTB OT Pa3JIMYHBIX ITapaMeTpoB, a
TaK ke MPOLeCcC U PEKUMBI KUIICHUS.

B xoze ocBoenus paznena 6 «TemnooOMeH N3ITydeHHEM» CTYJCHTHI JOJDKHBI YSICHUTh: OCHOBHBIC ITOHSTHS: TIOTOK M3IIy4eHNS,
MIOBEPXHOCTHAS M CIIEKTPaJIbHAS IUIOTHOCTh ITOTOKA M3ITyYCHHUS, MHTEHCUBHOCTH (SIPKOCTH) U3ITyYeHNs, B3aUMOJICHCTBIE Tela ¢
u3NIydeHueM (IOTJIOIMIEHHE, OTPaXEHHUe, IPOIyCKaHue), aOCOIIOTHO YEPHOE U CEpoe Teo.

B xone ocBoenus pasznena 7 «CnoxHbIN TEMI00OMEH» CTyIEHThI HOJDKHBI YSICHUTB: CIIOCOOB! MepeAady TeIlia PU CI0KHOM
TETIO00MEHE, a TaK XKe YHCICHHBIC METO/IBI PEIICHHS 3a/1ad TEIUIONPOBOTHOCTH.

B xone ocBoenns paznena 8 «MaccoodmeH: IToTok Macchl KOMIIOHEHTa; BekTOp IIIOTHOCTH MOTOKA MACCED) CTYCHTHI TOJKHBI
YSICHUTB: IIPUHIIUI KOHBEKTUBHOTO TEIUI00OMEHA KaK COBOKYMHOCTh MOJEKYISPHOTO U MOJSIPHOTO IIepeHoca; mpoLecc
TEIUIOOTAAYN B OAHO(DA3HBIX JKUJKOCTSAX U TPH (ha30BBIX MPEBPAIICHUSX, IPH BBIHYXKJCHHOW M €CTECTBEHHON KOHBEKIIHY;
MOHSATHE O TETTIOBOM ITOTPAHWYHOM CJIO€ M CBSI3b C THPABINYECKIM ITOTPAaHWYHBIM CIOEM; JIAMHHApHOE U TypOyJIeHTHOE TCUCHUE
KHUIKOCTH, CBA3b PEXKMUMA TEUCHUS C TEINIO0OOMEHOM.

B xoz1e ocBoenus paznena 9 «MoiekynsapHas auddysus: KoHIeHTpauonHas quddysus, 3akon Puka; Tepmo- n 6aporuddysns;
MaccooTaa4ya; MareMaTnieckoe ONMCaHUe U aHAJIOTUsI IIPOLIECCOB MAcCO- M TEIIIO0OMEHay CTYICHTHI JOJDKHBI ySICHUTB: OCHOBHbIE
MOJIOKEHHST TEOPUH MaccooOMeHa (KOHIICHTpallMOHHas, TepMo- U Oapoxuddysus, 3akoH Puka); kodpounnent mupdysuy;

i y3HOHHBIN TOTPaHUYHBIN CI0i, ero OMMCaHUE; TPAHUYHBIC YCIIOBMS HA IIOBEPXHOCTHU paszena (a3; IpUMEeHEHUE TEOpUH
10/100Ms K IpoIieccaM MaccoOOMEHa, OCHOBHBIE YMCIa MOA00MS. AHAJIOTHS MIPOLECCOB TEIUIO - M MaccooOMeHa.

B xone ocBoenus pazaena 10 «TemmomaccooOMeH; TEIIIOTHAPABIMYECKUI pacdeT TEIII000OMEHHBIX alllapaToBy CTYICHTHI JOJDKHBI
YSCHUTB: HA3HAUCHNUE U KIACCH(UKAIMA TEIIOOOMEHHBIX alIapaToB; OCHOBHI TEIJIOBOTO U THAPABINIECKOTO PACIETOB
TEMJI00OMEHHUKOB: TPOEKTHBIN U OBEPOYHBIN pPaCUETHI.

I[Ipu OArOTOBKE K 3K3aMEHY PEKOMEH/yEeTCsl 0C000€ BHUMAaHUE YAEIUTh CIEAYIOMINM BOIIPOCAM: OCHOBHBIE CIIOCOOBI
TeTI000MeHa; cucTeMa JuddepeHnnaIbHBIX YPaBHEHHH KOHBEKTHBHOTO TEINIO0OOMEHa; IPUMEHEHHAE METOI0B OTOOUS 1
pa3MepHOCTeH K U3yUEHHIO MPOIIECCOB KOHBEK-TUBHOTO TEMII000MeHa; pacdeT K03(h(HUIIMEHTOB TEIIOOTAA4N IPU CBOOOIHOM
KOHBEKIIMH; TEIIIO0OMEH IpH (ha30BBIX MPEBPAICHHSX; TEITIO0OMEH H3ITyUSHHEM; CIIOXKHBIH TEIII0O0OMEH; MacCOOOMEH;
MoJeKyspHas audy3ns; MaccooTada; Ha3HAYeHHE W KIIACCH(HKAIU TEIUIOOOMEHHBIX aIlllapaToB; OCHOBHI TEINIOBOTO H
THAPABINYECKOTO PAcuéTOB TEIIOOOMEHHUKOB: NPOECKTHBIN M IIOBEPOYHBIN PaCIETHI.

B nporecce mpoBeneHus MpaKTHYECKUX 3aHATHH IPOUCXOIUT 3aKpeTIeHHe 3HaHUI 0 CTal[MOHapHON U HeCTallMOHAPHOM
TETIONPOBOTHOCTH B IUTACTHHE IIMJIMHAPE U B TeTaX KOHEYHBIX Pa3MepOB; KPUTHUCCKOM THAMETPE TEIIIOBON H30JISIIHN TPYOBI;
TETJIO0T/Aa4a IIPH JIAMHHAPHOM M TypOyJICHTHOM OOTEKaHHMH IIOCKOH IIACTHHBI, IIPU BRIHYKACHHOM MOMEPEYHOM O0TEKaHIH
OTAEIBHBIN TPyO U TPYOHBIX ITyYKOB, IPH BBIHYKICHHOM JBIXKEHUH XKUAKOCTU B TPyOax, IPH CBOOOAHOM IBIDKCHUH KUIKOCTH,




HpU KUIICHUU OJHOKOMIIOHEHTHOH *KUIKOCTH; MHTEHCU(UKAIIMH IIpoLiecca TEILIONepeiaul ¢ TIOMOIIBI0 OpeOpeHHs; TeII00OMeHe
U3JIy4EeHHEeM. A TaK XK€ ONpeAeIeHNe TOBEPXHOCTEH HarpeBa TEIIO0OMEHHBIX allapaToB MIPU MPsIMO U MPOTHBOTOKE; HOPSIIOK
TETIOBOTO M THAPABIMYECKOTO PAaCYETOB M OCHOBHBIE JTAITBI.

B nponecce nposeneHns 1a00paTOPHBIX pabOT MPOUCXOAUT (GOPMHUPOBAHNE YMEHUH 1 HABBIKOB PEaTH3aliH ONIPEACICHIE

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

Pabota c nmutepatypoil sBIgeTCA BaKHEHIIUM JIEMEHTOM B IOMYYeHUH 3HaHUi o aucuumnae. [Ipexe Bcero, HEOOX0AUMO
BOCIOJIb30BaThCS CIUCKOM PEKOMEHYEMOM MO TaHHOW TUCLUILIMHE TUTepaTypoil. JIoMOoNHUTENbHbBIE CBEACHUS 110 U3YYaeMbIM
TeMaM MOJKHO HaifTH B epHOANIecKoi meuatn u MHTEpHEeTE.

IIpexycMoTpeHO poBeieHNE Ay TUTOPHBIX 3aHATHH (B BH/E MPE3CHTAINH, IPOOIEMHON JEKINH, JICKIUHU C 3aIIAaHUPOBAHHBIMU
OIMOKaMH1) B COYETaHUH C BHEAYIUTOPHOU pabOTO.
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