MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA
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"BPATCKHNU 'OCYJIAPCTBEHHBIY1 YHUBEPCUTET"

, ~ YTBEPX/AIO
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PABOYASI ITIPOTPAMMA JUCHUITJIMHBI
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3akperieHa 3a kKabeapoii  JHepreTuk

VYueOnsii ian  b130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermmosnepreTrka u TEINIOTEXHUKA

KBamudukarms Bbakaaasp

dopma 0OydyeHuss ~ OYHAast
OO6mmas Tpy10€MKOCTh 6 BET

Bunel koHTPOISL B ceMecTpax:
KonTponbsHas pabora 4, Dx3ameH 4

Pacnpeueﬂeﬂne YaCcoB JUCHMILJIMHBI IO CeEMECTPaM

CemecTtp
(<Kypc>.<CemecTtp Ha 4(2.2)
Kypee>) Uroro
Henens 17
Bun 3ansTuii vl | PO | v PIl

Jlexuuu 51 |51 |51 |51
JlaGopatopHsie 34 (34 |34 |34
IIpakTuyeckue 34 (34 |34 |34
B tom uncne uHT. 24 124 |24 |24
Hroro ayn. 119 | 119 | 119 | 119
KonraktHas pabota 119 [ 119 | 119 | 119
Cawm. pabota 61 |61 |61 |6l
Yacel Ha KOHTPOJIb 36 |36 |36 |36
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 aeiictBus mporpammsl: 2023-2027 yu.r.

3aB. xadenpoit bynaros 10.H.

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

(monrmuck)
Ne perucrparyn 25

(MeToIMYeCKU OTHEI)
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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 | TemmomaccooOMeHHOE 000y I0BAaHHE TIPEIIPHSTHHA
2.2.2 | TexHONOTMYECKHE SHEPTOHOCUTENH MPeIIPUITHIA

3. KOMIIETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCIHUIIJINHBI

(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,

QJICKTPpHUYCCTBA U MAarH€Tu3ma, ONTHKU

OIIK-4. :

Crnoco0eH 1eMOHCTPHPOBATH NPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIyYeHHsl, MPeodpa30BaHus, TPAHCNIOPTA 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 4 1 JI1.1J12.1J13. 0,5 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 JI1.1J12.1 0,5 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 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 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, 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 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 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 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 JI1.1J12.1 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 JI1.1J12.1 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 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 JI3.5 Pa6ota B
TETJIONPOBOTHOCTH 2192 MaJibIxX
TETUION30JIAIHOHHOTO rpymmax
MaTepuana OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.5 IIp Hecranuonapaas JI2.1J13.1 Pa6ora B
TEIUIONPOBOAHOCTD B IJIACTHHE 2192 MaJbIX
LWIMHAPE U B T€IaX KOHEUHBIX rpymmax
pasmepoB OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.6 IIp TennonpoBoJHOCTH IPU JI2.1J13.1 Pabota B

CTallMOHAPHOM PEKHAME 21032 MaJIBIX
rpymnmnax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.7 Cp IToaroroBka K MpakTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJIEHOW paboTe 21322 OIlK-3.2;
1 DK3aMEHY OIIK-4.6;

OIIK-4.7

2.8 DK3aMeH JI1.1J12.1 OIIK-3.1;

3132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
2.9 Koutp.pa OIIK-3.1;
0. 3132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Pa3spen 3. IlpumeHeHue
MeTO/I0B I0A00M U
pa3sMepHOCTell K H3Y4eHHUI0
NpoLeccoB KOHBEK-THBHOIO
Tem1000MeHa

3.1 Jlex VYcnoBust moaooust JIT.1J12.1 KpYTJIbIT
(GU3HYECKNX TIPOIIECCOB, 2102 CTOJI
CBOICTBA MOAOOHBIX (muckyccus)
nipouieccoB. [IpuBeaenue OIIK-3.1;
YPaBHEHHUH TEIIOBBIX OIIK-3.2;
IIOTOKOB K 0e3pa3MepHOMY OIIK-4.6;
BUTY. OIIK-4.7

32 Jlex [Iu — Teopema, OCHOBHBIE JI1.1J12.1 KPYTJIBIiA
KPUTEPHUU TETIOBOTO 21092 CTOI
monoous. (muckyccns)

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

33 Jlex Hcnonp30BaHue OIBITHBIX JI1.1J12.1 OIIK-3.1;
JAHHBIX YISl TOJTYYCHUS 2132 OIIK-3.2;
TIOTYIMIINPUYECKHUX OIIK-4.6;
ypaBHEHUA OJ00MSL. OIIK-4.7

34 Cp IlonroroBka K NpakTUUYECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPONIBHON paboTe 2122 OIIK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

3.5 OK3aMeH JI1.1J12.1

0132




Paznen | Pasnmen 4. Tenyiootaaua u
rUApaBInYecKoe
CONPOTHBJICHHE MPH
BBIHYK/I€HHOM T€4YE€HHH B
KaHaJIaX, 00TeKaHuU TPYObI
4 My4Ka Tpy0; pacuer
k03¢ dunueHTOB
TemI00TAA4YU NPU cBOOOIHOM
KOHBEKIUH

4.1 Jlex OCOOCHHOCTH TEYCHHUS U JIT.1J12.1 KpYTJIbIT
TeII000MeHa B TpyOax. 3132 CTOI
JlamMuHapHBIH U TYpOyIEHTHBII (muckyccus)
peXUMBI. YUaCTKH OIIK-3.1;
THIPOIMHAMUYECKON U OIIK-3.2;
TEIJIOBOM CTaOWIIH3aIl|H, OIIK-4.6;
cTabunu3upoBaHHOE OIIK-4.7
TeueHue. BA3KocTHRIA U
BSI3KOCTHO-TPABUTAIIHOHHBIH
PEXUMBI TeUeHHs. MeToablI
pacuéra TerooTAaYH Mpu
CTaOMIM3UPOBAHHOM TCUCHHUN
B TpyOax.

4.2 Jlex Temnootnaua npu JIT.1J12.1 KpYyTJIbIN
JIAMUHAPHOM U TypOYJIEHTHOM 2122 CTOJI
pEeXUMaxX TEUEHHUS )KUIKOCTH B (muckyccens)
IIagKkuX Tpybax KpyTiioro OIIK-3.1;
CeueHHUs, pacuETHBIE (HOPMYIIBL. OIIK-3.2;
Termnootnava npu nepexoaHoOM OIIK-4.6;
peXuMe TeYCHHS OIIK-4.7
xkuakoctu. Temmoornaya B
TpyOax HEKPYIJIOro
IIONIEPEYHOI0 CEYEHUS U B
M30THYTHIX U IIEPOXOBATHIX
TpyOax.

4.3 Jlex [TapaMeTpsl OTPaHUIHOTO JIT.1J12.1 OIIK-3.1;
CJIOS TIPH  TIOTIEPEYHOM 2132 OIIK-3.2;
00TeKaHUH THIHHIPUICCKUAX OIIK-4.6;
MIOBEPXHOCTEH W WX CBS3b C OIIK-4.7
TemIo0TAauel. Xapakrep
W3MEHEHHS TEIUIOOTAAYH IIPH
Pa3IMYHBIX YCIOBUIX
OMBIBaHHS KHUJIKOCTHIO.

Cpennuit KO3pPHUIIESHT
TEIIOOTAAYH, pacdeTHEIC
3aBUCHMOCTH.

4.4 Jlex Brnusiaue crenenu JIT.1J12.1 OIIK-3.1;
TypOyIH3aliy HaOeraroIero 2122 OIlK-3.2;
IIOTOKA U yTJja aTaku Ha OIIK-4.6;
TEIJI00TAAYY OIIK-4.7
uunruHApa.OCHOBHBIE THIIbI
Iy4KOB Tpy0. JlaMuHapHOE 1
TypOyJIeHTHOE TCUCHHUE
JKUJIKOCTH B Iy4YKax.

4.5 Jlex W3MeHeHue TermooTaauu no JI1.1J12.1 KPYTJIBIiA
OKPY>KHOCTH TPYOOK ITyd4Ka. 2132 CTOI
W3MeHeHMe TemnooTaaun (muckyccens)
(cpenHue psiabl) B OIIK-3.1;
3aBUCHMOCTH OT HOMepa psja OIIK-3.2;
1 MEKOCEBBIX PacCTOSIHUI OIIK-4.6;
TpyOok. PacuerHsle OIIK-4.7

3aBucuMOocTH. CpaBHHUTENbHAS
TEIUIO0Ta4a MIAXMaTHOIO U
KOPHIOPHOTO ITyYKOB TPYO.




4.6 Jlex @akTopbl, 00yCIaBINBAOIINE JI1.1J12.1 OIIK-3.1;
CBOOOIHOE IBUKEHUE 2192 OIIK-3.2;
KHUJIKOCTU. XapakrTep OIIK-4.6;
JIBYDKEHUS KUJIKOCTH BIOJIb OIIK-4.7
BEpPTUKAIbHON CTEHKH,
pacnpeeneHue B Hel
TeMIepaTyp U CKOPOCTEH,
n3MeHeHue kodddurmenra
TEIUIOOTAAYH IO BBICOTE
CTCHKH. XapaKkTep IBUKCHUS
JKHIKOCTH BOJIM3M
TOPU3OHTAIBHBIX TPYO U
ITaCTHH.
4.7 Jlex PesynbTaThl TEOpETUYECKUX U JIT.1J12.1 OIIK-3.1;
JKCIEPUMEHTAIBHBIX 21032 OIIK-3.2;
HCCIIEIOBAaHUN TEIJIOOT a4 OIIK-4.6;
IIPH €CTECTBEHHOW KOHBEKIIMH. OIIK-4.7
PacuérHble ypaBHEHHSI.
TemnooTnada B OrpaHIICHHOM
MIPOCTPAHCTBE, METOJNKA
pacuéra.
4.8 Jlex [Torpanuuneie JI1.1J12.1 OIIK-3.1;
THIPOAMHAMHYECKUHA U 2122 OIIK-3.2;
TEIUIOBOM CIIOU: OTIpe/IeIIeHHE OIIK-4.6;
TpaHUI AJIs JAMUHAPHOTO U OIIK-4.7
TypOyJICHTHOTO CIIOEB.
WHrerpanbHOe ypaBHEHHE
TEIUIOBOI'O MOTOKA.
TemmooTnava mpyu TaMHHAPHOM
MIOTPaHUIHOM CJIOE.
4.9 Jlex COOTHOIIEHNE TOJIIUH JI1.1J12.1 OIIK-3.1;
THAPOJIMHAMHYECKOTO | 2132 OIIK-3.2;
TEIUIOBOTO IOTPAaHUYHBIX OIIK-4.6;
cnoéB. BnusHue nepeMeHHbIX OIIK-4.7
($u3nUecKux napaMeTpoB Ha
Temionepeaady. Pacuér
TEIUIOOT/IaYH TIPU
TypOYJIEHTHOM MOTPaHUYHOM
cJ0e Ha OCHOBE
THIIPONHAMHYECKON TEOPUH
TEII000MEHa.
4.10 J1ab Onpenenenne K03 urrenTa JI3.5 Pabora B
TETJIONPOBOAHOCTH METaslIa 2192 MaJbIX
rpymmax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.11 JIa6 Omnpenenenne K03 duIreHTa JI3.6 Pabora B
TEMJI00TAAYH IPU D132 MaJibIxX
BBIHY)KJICHHO}M KOHBEKIMH rpymnmax
BO3JIyXa OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.12 JIa6 Omnpenencaue K03hHUIeHTa JI3.2 OIlK-3.1;
TEIUIOOTAAaYu IIPU 2122 OIIK-3.2;
€CTECTBEHHOM KOHBEKIIMHU Ha OIIK-4.6;
000rpeBaeMoOM IMITHHIIPE OIIK-4.7
4.13 IIp Kpurnueckuii tuamerp JI2.1J13.1 Pabora B
TETUTOBON M30JISIIIAN TPYOBI 21032 MaJIBIX
rpymmnax
OIIK-3.1;
OIlK-3.2;
OIIK-4.6;

OIIK-4.7




4.14 IIp Temnoornaya npyu JaMUHAPHOM JI2.1J13.1 OIIK-3.1;
1 TypOYJICHTHOM O0TEKaHUH 2122 OIlK-3.2;
IUIOCKOH TIJTACTHHBI OIIK-4.6;
OIIK-4.7
4.15 IIp Tennoornaya npu JI2.1J13.1 OIIK-3.1;
BBIHYKJICHHOM TIOTIEPEYHOM 2132 OIIK-3.2;
00TEeKaHNH OTACIBHBIN TPYO 1 OIIK-4.6;
TpYOHBIX IIy9KOB OIIK-4.7
4.16 IIp Temnootnaua npu JI2.1J13.1 Pabora B
BBIHY)KJICHHOM JIBHKEHUH 2192 MaJbIX
XKHUIKOCTU B TpyOax rpymnmax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.17 IIp WuTeHcndukamnus nporecca JI2.1J13.1 OIIK-3.1;
TEIJIONEepeayy C MOMOLIBIO 2122 OIIK-3.2;
opeOpeHus OIIK-4.6;
OIIK-4.7
4.18 IIp TemooTnada mpu cBOOOTHOM JI2.1J13.1 OIIK-3.1;
JBUKEHUH KUJKOCTU 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.19 Cp IToaroroBka K MpakTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPONIBHO paboTe 21032 OIIK-3.2;
1 2K3aMEHY OIIK-4.6;
OIIK-4.7
4.20 OK3aMeH JIT.1J12.1 OIIK-3.1;
2122 OIlK-3.2;
OIIK-4.6;
OIIK-4.7
4.21 Kontp.pa OIIK-3.1;
6. D132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pazpnen | Pazmen 5. Temnooomen npu
(azoBbIX MpeBpameHUsIX
5.1 Jlex VYcnoBust HEOOXOTUMBIE TS JIT.1J12.1 OIIK-3.1;
KOHJICHCAllUY apa. 2122 OIIK-3.2;
IInénounas u KamejabHas OIIK-4.6;
koHAeHcanus. KoapdunueHt OIIK-4.7
KOH/ICHCAIINH.
TepMuueckoe COpOTHBICHHUE
(aszoBoro nepexoa.
5.2 Jlex Konpnencanus cyxoro JIT.1J12.1 OIIK-3.1;
HACBIIIEHHOTO apa Ha 21032 OIIK-3.2;
BEPTUKAJIbHBIX CTEHKAX; OIIK-4.6;
JJAaMWHAPHOE U TYpOYJICHTHOE OIIK-4.7

TEUYECHUE MIEHKH;
TEOPETUYECKUN paCUéT
TEIUIOOTAAYH IIPH JIAMUHAPHOM
TEYEHUH IUIEHKH; pacdeéT
CpeJHeH TemIooTauu Npu
HaJIMYMU Ha IOBEPXHOCTU
JIAMUHAPHOH U TypOYJIEHTHON
TIEHKHU.

BiusiHue Ha ckopocTh
KOHJICHCALIMY 11apa Halu4us
HEKOHJEHCUPYIOIIUXCS T'a30B.




53 Jlex Konnencauus napa BHyTpU JI1.1J12.1 OIIK-3.1;
TpyO, Ha MOBEPXHOCTH 21032 OIIK-3.2;
TOPU3OHTAIBHBIX TPYO 1 OIIK-4.6;
TpYyOHBIX IIyYKOB. OIIK-4.7
Tennootnaya npu KaneabHOU
KOHJIEHCAllUU Mapa.
Bnusaue neperpesa u
BIIQXKHOCTH Tapa Ha
KO3 PUIHUEHT TEIIIOOTIauH.
VYciioBusi BO3HHUKHOBEHHS
KHIIEHHSI U €TO MEXaHHU3M:
MeperpeB JKUAKOCTH U HaJMIue
LEHTPOB MapooOpa3oBaHuUs,
BO3HHUKHOBEHHE MApOBOH (a3bl
1 00pa3zoBaHKe MaPOBBIX
y3bIpei.
54 Jlex Bausaue cMaunBaeMoCTH JI1.1J12.1 OIIK-3.1;
CTEHKH XUIKOCThIO. PocT, 21022 OIIK-3.2;
OTPBIB U JBUKEHUE IIy3bIpeil OIIK-4.6;
napa. MUHUMAaIIBHBIA paJinyc OIIK-4.7
IIEHTpa Mapoodpa3oBaHus,
M3MEHEeHHE ThaMeTpa my3bIps
BO BPEMEHHU, OTPBIBHOM
TaMeTp.
TemnooO6MeH MeXTy CTEHKOH U
KHUIKOH (hazoil. Mexay
YKUJIKOW W TTapoBoi (ha3oi.
5.5 Jlex 3aBuCUMOCTh K03 dHIIeHTa JI1.1J12.1 OIIK-3.1;
TEIJIOOTAAYH U TUIOTHOCTH 21022 OIIK-3.2;
TEIJIOBOTI'O OTOKA OT OIIK-4.6;
TEeMIepaTypHOro Harmopa IMpH OIIK-4.7
KHIICHUH B OOJBIIOM 00BhEME
JUTST OOJTACTH TTY3BIPYaTOro
KHIICHHS.
[Inénounsiii pexxum. [lepsas u
BTOpasi KPUTUYIECCKHE
IUIOTHOCTH TEIUIOBOTO MOTOKA.
W3menenne TemnooTnauu u
TeMIepaTypbl CTEHKH IpU
IUIEHOYHOM PEXUME KHITCHHUSL.
5.6 Jlex 3aBrCUMOCTB KOA(UITHEHTA JI1.1J12.1 OIIK-3.1;
TEIJI00TAaYH OT JAaBJICHU, 2192 OIIK-3.2;
CBOMCTB JKHMIKOCTH, COCTOSHUS OIIK-4.6;
TBEPOM IOBEPXHOCTU U OIIK-4.7
Ipyrux (HakTopoB IpU
KHUIICHUU B 0OJIBIIIOM 00BEME.
PacuérHple 3aBUCUMOCTH TS
KOd(QUIIMEHTa TEIUIOOTAaYH
B YCJIOBUSIX CBOOOJHOTO
JBYDKEHMSL.
5.7 Jlex TemnooOMeH Mpu  KUTICHUU JIT.1J12.1 OIIK-3.1;
XKHUIKOCTH B TpyDax: xapaxrep 01022 OIIK-3.2;
JIBUKEHMSI TAPOKUAKOCTHON OIIK-4.6;
CMECH B TOPU30HTAIBHBIX U OIIK-4.7
BEPTUKAIBHBIX TPyOax.
MexaHu3m IIEHOYHOTO
KHUIIEHHUs], PaCUETHBIE
3aBHCUMOCTH.
5.8 IIp TemmooOMeH Mpu KUTICHAN JI2.1J13.1 OIIK-3.1;
OTHOKOMITOHEHTHOM JKUIKOCTH 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
5.9 DK3aMeH JI1.1J12.1 OIIK-3.1;
2122 OIlK-3.2;
OIIK-4.6;

OIIK-4.7




5.10 Cp IlonroroBka K NpakKTUYECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOM paboTe 2122 OIlK-3.2;
U 9K3aMEHY OIIK-4.6;
OIIK-4.7
5.11 Kontp.pa OIIK-3.1;
6. 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pazgen |Pa3gen 6. Tennoodmen
U3JIyYeHHeM

6.1 Jlex ®dwusuka mporecca nepenavn JI1.1J12.1 OIIK-3.1;
TEIJIa AJIEKTPOMATHUTHBIM 21092 OIIK-3.2;
U3IY4ECHUEM. OIIK-4.6;
OCHOBHBIE OHSTHSA: TOTOK OIIK-4.7
U3ITy4EHUs], IOBEPXHOCTHAs U
CIIEKTpaTbHAS ITIOTHOCTD
MIOTOKA U3ITyYEeHHUS,

WHTEHCUBHOCTH (SIPKOCTB)
W3IYYCHUS, B3aNMOJICHCTBHE
TeNna ¢ U3yYeHUEM

( mornomeHue, oTpaxxeHue,
IpoIrycKaHue), abCOMOTHO
4EPHOE U CEpPoe TEO.

6.2 Jlex 3aKOHBI U3ITY4YEHUS a0COIOTHO JIT.1J12.1 OIIK-3.1;
yépHoro Tena: 3akoH Ilnanka, 2152 OIIK-3.2;
3akoH BuHa, 3akon Ctedana - OIIK-4.6;
Bonbumana. CTeneHb YepHOTEI OIIK-4.7
ceporo Tena.
3akon Kupxroda mms
MOHOXPOMaTHYECKOI'0 U
MHTETPAIBHOTO U3ITYUICHUSI.
3akon Jlambepra.

6.3 Jlex TemnoooMmen JI1.1J12.1 OIIK-3.1;

H3IIy4YCHUEM B 2132 OIIK-3.2;
3aMKHYTOM cucTeme, OIIK-4.6;
COCTOSAIIEH U3 JBYX CEPbIX OIIK-4.7
Ten: OOIIWH citydaid, Ten ¢
IIOCKOTIAPaJIEIbHBIMU
MTOBEPXHOCTSIMH.

[Ipumenenue sKpaHoB.
OcoOeHHOCTH TeIIooOMeHa
M3TYYCHUEM B MOTIIOIAIOIINX
cpenax.

6.4 JIab OnpeneneHue CTeNeHA JI3.5 OIIK-3.1;
YEPHOTHI U3TyYaroIIeH 2132 OIIK-3.2;
METAJUINYECKOH TOBEPXHOCTU OIIK-4.6;

OIIK-4.7

6.5 JIab Hccnenosanne TemmoooMeHa JI3.4 OIIK-3.1;

H3ITy4YCeHUEM 2132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

6.6 IIp TemnmooObMeH H3nydyeHneM JI2.1J13.1 OIIK-3.1;
21022 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

6.7 Cp IlonroroBka K NpakTUUYECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPONIBHON paboTe 2122 OIIK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

6.8 OK3aMeH JI1.1J12.1 OIIK-3.1;

21022 OIIK-3.2;
OIIK-4.6;

OIIK-4.7




6.9

Kontp.pa
6.

0132

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

Pazgen

Pa3nen 7. C1o:xkHBINH
TENJI000MEH.

7.1

Jlex

Ilepenaua Temna yepes
IUIOCKYIO CTEHKY.
Pacnpenenenue remnepaTypsl
B TOHKOM CTE€HKE IpHU
MOCTOSTHHOM M IEPEMEHHOM
ko3 punnenrTe
TEIIONPOBOIHOCTH.
ITapameTps! TEMIOBOro MOTOKA,
3NEKTPOrUAPOTEIIOBAS
ananorus. [lepenaya tera
4yepe3 MHOTOCJIONHYO
IJIOCKYIO CTEHKY.

JI1.1J12.1
2102

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

7.2

Jlex

Ilepenaua tema uepes
LHWIMHAPUYECKYIO CTCHKY.
Pacnpenenenue remneparyp B
CTEHKE JUIMHHOTO IIMIMHAPA
IIPU IIOCTOSIHHOM U
MepeMEeHHOM KO3 QHUITHeHTe
TETIONPOBOIHOCTH.

AHanu3 napameTpoB
TEIUIOBOIO IOTOKA,
pUOIMKEHHBIE (POPMYIIBI.
MHorocioliHas
LWINHAPUYECKas CTEHKa,
KPUTUYECKUN AUAMETP
TEMJIOBON M30JIAIHU TPYOBI.

JI1.1J12.1
01022

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

7.3

Jlex

[Tepenaua teria yepes
IapOBYIO CTEHKY.
TennonpoBoIHOCTh B CTEPIKHE
MIOCTOSIHHOTO TIONIEPEYHOTO
CEUYCHUS KOHCUHOM 1
OECKOHEYHOM JIJIUHEI.
WnTencudukanus mporecca
TerJIonepe1adH,
TeruIonepenaya peOpUCThIX
CTEHOK.

JI1.1J12.1
2102

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

7.4

Jlex

Harpesanue (oxnaxaeHue)
IUTACTHH U UHIMHIPOB
KOHEYHOU TOJIIINHEI 1
IMaMeTpa, pu OECKOHETHOH
LIMPHUHE TUIACTUHBI U ITTMHAX.
HarpeBanue (oxyiaxaenue) tein
KOHEYHBIX Pa3MepoB.
Perynsapuslii pe:xxum
HarpeBaHus (OXJIaXICHUS) Tell:
CBOHCTBa TEMIIEPAaTyPHOTO
T0JIs1 B HAYAJIBHBIN NIEPUOJ U B
PETYISIPHOM PEKUME; TEMIT
OXJIAXK/IECHUS U OlIpeliesieHHe
TETUIOPU3NIECKUX
XapaKTEePUCTUK METOAOM
PETYJISIPHOTO peKUMa.
YncrieHHBIE METO/IBI PEIICHHS
3a71a9 TeTII0IPOBOTHOCTH

JI1.1J12.1
0132

OIK-3.1;
OIIK-3.2;
OI1K-4.6;
OIIK-4.7

7.5

Ip

OmnpeneneHne MOBEPXHOCTEH
HarpeBa TeII000MEHHBIX
anmnaparoB MpH MPsSMO-
IIPOTUBOTOKE (U C
rcnonbp3oBaHu-eM DBM)

JI2.1J13.1
0132

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




7.6 Cp IlonroroBka K NpakKTUYECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOM paboTe 2122 OIlK-3.2;
U 9K3aMEHY OIIK-4.6;

OIIK-4.7

7.7 DK3aMeH JI1.1J12.1 OIIK-3.1;

2132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
7.8 Komntp.pa OIIK-3.1;
0. 2132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspes 8. MaccooOmen:
IMoTok Macchl KOMIIOHEHTA;
BekTop IVIOTHOCTH MOTOKA
Macchl.

8.1 Jlex KOHBEKTHBHBIN TEMI000MEH JI1.1J12.1 OIIK-3.1;
KaK COBOKYIIHOCTb 0132 OIIK-3.2;
MOJIEKYJISIPHOTO M MOJIIPHOTO OIIK-4.6;
nepeHoca. OIIK-4.7
TemnooTnaua: B 0qHO(A3HBIX
KHUIKOCTSAX U P (pa3oBBIX
MIPEBPAICHUSX, TIPH
BEIHY)KJICHHOH U €CTECTBEHHOU
KOHBEKIIHH.

IoHsiTHE O TEIIOBOM
TIOTPAHUTHOM CJIO€ U CBS3B C
THIIPABIMYECKIM
MOTPAHUYHBIM CIIOCM.

8.2 Jlex JlamunapHoe u TypOyJIeHTHOE JIT.1J12.1 OIIK-3.1;
TEUCHHE KUIKOCTH, CBS3b 21022 OIIK-3.2;
peXuMa TEUEHUs ¢ OIIK-4.6;
TEMI000MEHOM. OIIK-4.7
Cucrema auddepeHnnanbHbIX
YpaBHEHUI
HEH30TEPMUIECKOTO
JBIDKCHUS: ypaBHCHHUS
TEIUIOOT/Aa4YH, SHEPTUH,

JBYDKEHUSI U CTUTOUTHOCTH.

8.3 Cp [ToaroroBka K nmpakTHYeCKUM JIT.1J12.1 OIIK-3.1;
paboTam,KOHTPOJILHOM paboTe 2132 OIIK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

8.4 OK3aMeH JI1.1J12.1 OIIK-3.1;

2132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspes 9. MosiekyisipHas

augpdysus:
KOHIICHTPAMOHHAS

audoysus, 3akon Puka;
Tepmo- u 0apoaudpysus;
Maccooraaua
MaTteMaTHUYeCcKO€e OMHCaHue
U aHAJIOTMA MPOLECCOB MACCO
- H TEIJIO0OMEHA




9.1 Jlex OCHOBHbBIE ITOJIOKCHUS JI1.1J12.1 OIIK-3.1;
TEOPUH MacCOOOMEHa. 21032 OIIK-3.2;
Konuentpanuonnas, TepMo- u OIIK-4.6;
6apoauddysus. 3akon Duka. OIIK-4.7
Koapduuunentr nudpdysun.

KOHBEKTHBHBIH MacCOOOMEH
KaK COBOKYITHOCTH MOJISIPHOTO
Y MOJIEKYJIIPHOTO TepeHoca
BemecTBa. [ITOTHOCTE MmoOTOKA
MAacchl B IpoIiecce
KOHBEKTHBHOTO MacCcOoOOMeHa.

9.2 Jlex Jucby3noHHBIH TOrpaHUYHBII JI1.1J12.1 OIIK-3.1;
CJIOH, €ero OIHCAaHHE. 21092 OIIK-3.2;
I'panuunble yciaoBus Ha OIIK-4.6;
MIOBEPXHOCTH pasfena ¢as. OIIK-4.7
Koadduunent maccootnayn.

[Ipumenenne Teopuu mogoous
K IporieccaM MaccooOMeHa,
OCHOBHBIE YHCTa TOJO0HS.
AHanorus nporeccoB TEIIo -
¥ MaccooOMeHa.

9.3 Cp IToaroroBka K MpakTUYECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPONBHOH paboTe 2122 OIIK-3.2;
1 9K3aMEHYy OIIK-4.6;

OIIK-4.7

9.4 DK3aMeH JI1.1J12.1 OIIK-3.1;

2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspea 10.

TemnomaccoodMeH;

TeMJIOrHAPABINYeCKHI

pacyeT Tenjo 00MeHHBIX

annaparos.

10.1 Jlex Haznadenue u kimaccudukarus JIT.1J12.1 OIIK-3.1;
TEIUIOOOMEHHBIX aNIapaToB. 2122 OIIK-3.2;
OCHOBBI TEIUIOBOTO H OIIK-4.6;
TH/IPABIMYECKOTO pacyEToB OIIK-4.7
TEIUI00OMEHHHUKOB:

MIPOEKTHBIN U TOBEPOUHBIH
pacyéTsl.

10.2 Jlex [Topsimok TemmoBoro pacuéra u JIT.1J12.1 OIIK-3.1;
OCHOBHBIE JTAIlbl: BEIOOD 21032 OIIK-3.2;
TCIJIOHOCUTEJICH U CXEMBI HX OIIK-4.6;
JIBHOKCHHS, CBEICHUE OIIK-4.7

apaMeTPOB JBIKEHHUS
TEIUIOHOCHUTENEH K TEIUIOBOMY
OanaHcy, onpeJesieHIe
KOHEUHBIX [1apaMETPOB
TEMJIOHOCUTENEH, CPETHETO
TeMIepaTypHOro Haropa,
cpenHero ko3¢ duIeHTa
TEeIUIoNepeIauH, MapaMeTpOB
pazzenurenabHol TBEPIOU
MTOBEPXHOCTH.

ITopsimox ruapaBINYECKOro
pacuéra: onpeneneHue noTepb
Ha TPEHUE U B MECTHBIX
COTIPOTHUBIICHUSIX sl KaXJOro
TETUIOHOCHUTEIS, BBIOOD
HEOOXOIUMBIX MOIITHOCTEHN JIJIst
obecrieueHust 3aJaHHbIX
PEKUMOB TEUEHUS
TEIUIOHOCUTENEH.




10.3 JIa6 Omnpenenenue xko3unrenra JI3.3 OIIK-3.1;
TEeIJIoNepeiayu MPH TCUYCHUH 21032 OIIK-3.2;

XHUIKOCTH B TpyOe (TpyOa B OIIK-4.6;

Tpy6e) OITK-4.7

10.4 IIp [Topsinok TemoBoro pacuera u JI2.1J13.1 OIIK-3.1;
OCHOBHBIE 3TAITbI 21032 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

10.5 IIp OCHOBBI THIPAaBIMYECKOTO JI2.1J13.1 OIIK-3.1;
pacueTa TemI000MeHHHKA 2132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

10.6 Cp ITonroToBka K NpakTUUYECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPONBHON paboTe 2122 OIIK-3.2;

1 DK3aMEHY OIIK-4.6;

OIIK-4.7

10.7 OK3aMeH JIT.1J12.1 OIIK-3.1;
0132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

10.8 Kontp.pa OIIK-3.1;
6. 0132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

O0pa3oBaTeNbHbIC TEXHOJIOTHH C UCTIONB30BAaHUEM aKTHBHBIX METOJIOB 00yueHHs (JIeKIus — Oecena)

OO6pazoBarebHbIE TEXHOJIOTHHU C UCIIOJIb30BAHUEM WHTEPAKTUBHBIX METOJIOB 00yUeHHS (KPYTIIbIA CTOJ (JUCKYCCHS))

TexHo0rHs KOJUIEKTUBHOTO B3auMOJIeHCcTBUS (paboTa B MaNbIX TpyIIax) (CaMOCTOsTEIbHOE H3yuyeHHe 00yyaroluMHICsS HOBOTO
Marepuraa MoCpeACTBOM COTPYIHHYESCTBA B MAJIBIX TPYINAax, JaeT BO3SMOKHOCTh BCEM YYAaCTHHKAM Y4acTBOBATh B padoTe,
MPaKTUKOBATH HABBIKU COTPYIHUYECTBA, MEKITMIYHOCTHOTO OOIIEHHS)

6. POH/J OIEHOYHbBIX CPEJCTB

6.1. KoHTpoabHbIE BONPOCHI M 32 JaHUS

Tekyuii KOHTPOJIb 3aIIUTa JJADOPATOPHBIX PaboT:

JlabopatopHras padota Nel "OmnpeneneHne Kod3hPHUIMESHTA TEILIOMPOBOTHOCTH TEILTOU30JIAIMOHHOTO MaTepuana”
KoHTposbHBIE BOIIPOCHI AT CAMOTIPOBEPKHI

1. KakoBa uenpb paboTsi?

2. Yrto Takoe TerIonpoBOIHOCTH?

3. B ueM usMmepseTcs TENIONPOBOJHOCTH?

4. Yro Takoe k03()(PUIUEHT TEIONPOBOJHOCTH?

5. Uto Ha3bIBaeTCsl CTAIMOHAPHBIM PEXXUMOM?

JlaboparopHras pabota Ne2 "Omnpenenenne kodhpPUIHEHTA TETLIONPOBOTHOCTH MeTasuia"
KoHTpoJIbHBIC BOMPOCHI AJIsl CAMOTIPOBEPKU

1. Kakosa uemnb paboTsi?

2. Yo TaKkoe TerIonpoBOIHOCTH?

3. Kaxue mMaTepuansl 00J1afal0T JIydIIeil TeTIONPOBOJHOCTEIO?

4. B yem uzMmepsieTcst TEMIONPOBOIHOCTh?

5. Kakue MeTaymuibl 001a1atoT HauOOoJIbIIeH TeIONPOBOIHOCTHIO?

JlabopaTopHast pabota Ne3 "Onpenenenne ko3punrenTa TemIo0TAaYH IPH BEIHYKICHHONH KOHBEKIIUH BO31yxa"
KoHTposbHbIe BOMPOCH IJ1s1 CAMOIIPOBEPKH

1.Kaxoit xputepnii ABIseTCS ONpeAeIIeMbIM IPH HaX0XKICHUN K03 duImeHTa Termmootaadn?

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

3.Kakue pexuMbl TeUeHHs! TEINIOHOCUTENS B TPYOKaxX WM KaHajlaX BO3MOXKHBI ITPU BBIHYK-I€HHON KOHBEKIIUH U KAaKUMH
KpUTEpHUAJIbHBIMU YPaBHEHUSAMH CJIEIYET BOCIOIb30BAThLCS?

4.Kakoif k03¢ GUIINECHT TEII00TAAYN UMeeT OoJblIee 3HAYCHUE TP JBIKCHUH TEIUIOHOCUTENSL: B TPYOKax, BIOJb WK MTOMIEPEK
y4yKa TpyOOK, eclii TeMIIepaTypa, JaBJIeHHE U CKOPOCTh TETNIOHOCUTENS OJMHAKOBBI?

5.aiite onpeeneHne KOHBEKIIUH, BBIHYKICHHONW KOHBEKIIUN?

6./13 KaKUX OTHETBHBIX JIEMEHTOB COCTOUT TPYOUaTHIH TEeII00OMEHHHK?




JlabopatopHas padota Ne4 "Omnpenenenne KodpPHUIMEHTa TEMIOOTIAYN MPH ECTECTBEHHON KOHBEKIIUHM Ha 000TpeBaeMOM
uuuHIpe”

KoHnTponbsHBIE BONPOCHI I CAMOIPOBEPKU

1.Cdopmynupyiite uenab pabOTHIL.

2.JlaTh onpezneeHne Kod(pPUIMCHTY TeINIOOTAAYH.

3.4Ut0 Takoe KOHBEKIHS?

4.Y1o0 moka3pIBaeT TEIUIOBON MOTOK?

5.IlpuBeauTe ypaBHEHHE TEIIOBOTO IIOTOKA.

JlabopatopHas pabota Ne5 "OmnpeneneHue CTENeHN YePHOTHI N3TYYAIOMIEH METAUIMIECKON MOBEPXHOCTH"
KonTponbsHbie BONpOCH! U1 CaMOIPOBEPKU

1.Chopmymupyiite 3akon Ctedana-bonbiimana.

2.Yto0 Takoe cTeneHb YepHOTHI?

3.Yt0 Takoe H3MydaTeabHas CIOCOOHOCTH Tena?

4.latp onpeencHue aOCOIIOTHO YSPHOTO Tela.

JlabopatopHas pabota Ne6 "HMccnenoBanue TeruiooOMeHa u3nydeHneM"
KoHTpoJIbHBIE BOIPOCHI AJIsl CAMOTIPOBEPKU

1.Kak hopmupyroTes 3ampochkl B Access?

2.Kaxkue orepaTops! BBl HCIIOJIB30BAIH B paboTe?

3.Hanwucats 3ampoc no 3aIaHuio MpernoaaBaTens.

4. Kax paboTaroT CIOKHbBIE 3aMPOChI?

JlabopaTopHast pabota Ne7 "Omnpenenenne ko3pUnneHTa TeIIIoNepeadn IpH TCUCHUH KUIKOCTH B Tpyde (TpyOa B Tpyde)”
KoHTposbHEIE BOIIPOCHI JUIsi CAMOIIPOBEPKH

1.4ro Takoe TermnooOMEHHbIE annaparsl?

2.Kaxkue TermrooOMeHHBIE aIapaThl Ha3bIBAIOTCS IOBEPXHOCTHBIMHU?

3.Kakue cxeMbl ABMKEHUS TEIIOHOCUTENS BBl 3HaeTe?

4.Yto0 Takoe K03(Q(ULIUEHT TEIIOOTAYH ¥ €T0 SAMHUIBI N3MEPEHHUs?

5.I0puBeaute Gopmyiry uist onpeneneHus kKo3GQUIueHT TermiooTaaqu.

6.2. TeMbl nUCbMEHHBIX padoT

KonTpomnsaas pabora:
Lenb padotsr: KonTposibHas paboTa BBIIOJIHSETCS C LENbI0 3aKPEIUICHNs 3HAaHUH, [TOTyYeHHBIX B IPOLIECCe U3YUCHHUS
JMCLUIUTHHBIL.

OcCHOBHas TeMaTHKa: pacyeT, BEIOOP THITA M KOHCTPYKITHH IIOBEPXHOCTHOT'O MHOTOXOJIOBOTO KOXKyXOTPYOHOTO TEIIIOOOMECHHUKA.

Pexomenyemslit 00beM padboThl: bakanaBpam no y4eOHOMY IUIaHy HEOOXOAMMO BBIIOJIHITE KOHTPOIBHYIO padoTy. Bapuant
KOHTPOJIBHOM pabOTEI OIIpeAeisIeTcs AByMs TIOCTIeTHIMH [H(paMu 3a4eTHOH KHIDKKA. [Ipn 5TOM B Ka)KJJOM 3aJaHUH 9acTb
HCXOIHBIX JTAHHBIX BEIONpPACTCS 10 MOCIeAHeH mudpe mudpa, a 9acTb — 10 NPEAIoCcIeTHEH.

B konue paboTsl HE0OOXOAUMO MPUBECTH CIHMCOK MCIOJIB30BAHHON JIMTEPATYpPhl, B CAMOM TEKCTE KOHTPOJIBLHON paboThI
JIaTh CCBUIKM HA COOTBETCTBYIOINE HCTOYHHUKH.

Berinaua 3aganus, IpreM KOHTPOIBHOH pabOTHI IPOBOAUTCS B COOTBETCTBUH C KaJICHAAPHBIM Y4€OHBIM IpaHKOM.

6.3. @OH/1 OLIEHOYHBIX CPEICTB

OK3aMEHAIOHHBIE BOIIPOCHI:

Paznen Nel "Cnioco0Ob! Termooomena"

1.1 Ilpenmer Kypca, OOIIHE TTOHATHS.

1.2 OcHOBHBIE TPOLIECCHI MEPEAadr TEIUIA: TEIIOIPOBOIHOCTh, KOHBEKTUBHBIA TEINIOOOMEH, paJHaI[IOHHBIN TEINI0O00OMEH.
1.3 TermooTnava U TeIUIoNEpesaya.

1.4 OcHOBHBIE KONNYECTBEHHbIE XapaKTEPUCTUKN Ipoliecca MepeHoca Temna: KOJIMIeCTBO TeMa, TEIIOBOH MOTOK, INIOTHOCTh
TEIUIOBOI'O IIOTOKA, MOIHOCTh BHYTPEHHUX UCTOYHHUKOB TEILIA.

1.5 Baxxneiimue Tansl pa3BUTHS YUCHUS O TEIIO- M MacCOOOMEHE, BKJIAJ POCCHHCKUX YUEHBIX B PA3BUTUE YUCHUS O
TEMIOMaccOOOMEHE, IEPCIIEKTUBbl Pa3BUTHSL.

1.6 KoadduimeHT TemMIiepaTyporrpoBOIHOCTH, 3aBHCHMOCTh OT IIApaMeTPOB IPOIIecca.

1.7 KpaeBble yciioBHs AJs IPOLECCOB TEIUIONPOBOAHOCTU: HAYAIIbHBIE U TPAHUYHBIE YCJIOBUS IIEPBOIO, BTOPOrO, TPETHErO U
4eTBEPTOro poJa.

1.8 Cucrema nuddepeHnnanbHBIX ypaBHEHUH KOHBEKTHBHOTO TEINIOOOMEHA.

Pazgen Ne2 "JTuddepenunansHoe ypaBHEHHE TEINIONPOBOIHOCTH | ero pemmeHus; Cucrema quddepeHIuanbHbIX YpaBHEHUH
KOHBEKTHBHOT'O TeI1ooOMeHa"

2.1 3akon HploTona-Puxmana.

2.2 VcnoBus monoOus (pU3NYECKHX MPOILECCOB, CBOMCTBA MOTOOHBIX IMPOIECCOB.

2.3 [IpuBeneHne ypaBHEHH TEIUIOBBIX MOTOKOB K Oe3pa3MepHOMY BHIY.

2.4 OcoOeHHOCTH Te4eHMs! U TeIuI00OMeHa B TpyOax. JlaMuHApHBIH U TypOyJICHTHBIH PEXXUMBI. YUaCTKH THIPOANHAMUIECKON 1
TEIUIOBOH CTAOMIIM3AINH, CTAOMITH3UPOBaHHOE TEUCHHE.




2.5 BA3KOCTHBIM | BA3KOCTHO-TPaBHTAIIMOHHBIN PEXXUMBI TeueHHs. MeToasl pacuéTa TeIIOOTAAYH IPH CTAOMIN3UPOBAaHHOM
TEYCHHH B TPyOax.

2.6 TerumooTnaga TpH JIAaMUHAPHOM U TypOyJICHTHOM PEXKHUMaxX TCUCHHUS KHUIKOCTH B ITIAJKUX TpyOax KPYyTJIOrO CeYeHHs,
pacuérabie hopMynsl. TermnooTaua mpu NEPexo HOM PEeKUME TCUCHUS KUIKOCTH.

2.7 Temnootaaua B Tpy0ax HEKPYIIIOTO MOMEPEYHOTr0 CEUEHUs U B U30THYTBHIX M IIEPOXOBATHIX TPYOax.

2.8 I3MeHeHue TemIo0Tauy 110 OKPY>KHOCTH TPYOOK Iydka. M3MeHeHne TeruooTAauu (CpeaHue psiibl) B 3aBUCUMOCTH OT HOMepa
psizia 1 MEXKOCEBBIX PAacCTOSHUH TpyOok. PacueTHsle 3aBncuMocTH. CpaBHHTEIbHAS TEIUIOOTAAYA IaXMAaTHOTO U KOPHIOPHOTO
My4KOB TPYO.

Paznen Ne3 "[IpnMeHeHne METOIOB MOZOOMS U pa3MEPHOCTEH K M3YUEHHIO IPOIIECCOB KOHBEK-THBHOTO TeII00OMeHa"

3.1 Pe3ynbTaThl TEOPETUYECKUX U DKCIEPUMEHTAIBHBIX UCCIIEJOBAaHUM TEINIOOTAa4U IIPU €CTECTBEHHON KOHBEKUUU. PacuéTHble
ypaBHEHHUSL.

3.2 TeruooTgaua B OrpaHU4YE€HHOM IIPOCTPAHCTBE, METOAUKA pacdéTa.

3.3 IorpaHuyHBIe THAPOAMHAMUYECKIH M TEIIOBOH CIIOM: OIIpeAeIeHHE TPAaHHII U JIJAMHHAPHOTO U TypOyJICHTHOTO CIIOEB.

3.4 MHTerpansHOe ypaBHEHHE TEIUIOBOTO MOTOKA.

3.5 BiusiHue nepeMeHHbIX (GU3MYECKUX MapaMeTpoB Ha Terionepenady. Pacuér remnoornaun mpu TypOyJISeHTHOM HOTPAaHHYHOM
ClI0e Ha OCHOBE THIPOANHAMHUYECKOI TEOPHH TEIUIO0OMEHa.

3.6 BnusiHue meperpeBa u BIaXXHOCTH Hapa Ha KO3((GHIHCHT TeIIOOTAAYH. Y CIIOBUS BOSHUKHOBCHHUS KUIICHHS M €T0 MEXaHU3M:
neperpes KUJIKOCTH U HaJIMYUe [IEHTPOB MapooOpa3oBaHUs, BOSHUKHOBEHHE MapoBoil (ha3el M 00pa3oBaHUE MAPOBBIX My3bIPEH.
3.7 BnusiHMEe CMauuBAEMOCTH CTEHKH KUAKOCTBIO. POCT, OTpBIB M ABMKEHHE ITy3bIpel mapa. MUHMMAaIBHBIA paguyc HEHTpa
mapooOpa3oBaHMs, H3MEHEHHE AnaMeTpa ITy3bIpsl BO BpEMEHH, OTPBIBHOI IHaMeTp.

3.8 3aBucuMOCTh KOd(uIMeHTa TeII00TAaYH U IUIOTHOCTH TEILUIOBOTO IIOTOKA OT TEMIEPATyPHOTO HANlOpa MpU KHIICHUU B
GonbIIoM 00BEME 111 00TACTH Iy3BIPUYATOTO KMIECHHS.

Paznen Ne4 "Tennoornava v THAPABIMYECKOE CONPOTHBIICHNE MIPU BBHIHYKACHHOM TCUCHUH B KaHAJIAaX, 00TEKaHUH TPYOBI U ITydKa
TpyO; pacueT K03(p(PUIUEHTOB TEIIOOTAAYH IPU CBOOOAHON KOHBEKIIMH"

4.1 Inénounsii pexxuM. [lepBast u BTopas KpUTHYECKHE INIOTHOCTU TEMIOBOIO MOTOKA. MI3MEHEHHe TEMI00Tjauy U TEMIIEPATyPhl
CTEHKH TIpH IUIEHOYHOM pEXNME KHUIICHHS.

4.2 3aBucuMocTh K03 PUIMeHTa TEMIOOTAA4M OT JABJICHUS, CBOWCTB YKHIKOCTH, COCTOSIHHUS TBEPAOHN MOBEPXHOCTH W IPYTHX
(hakTOpOB MpPU KUTICHUHU B OOJIBIIOM 00BEME.

4.3 Pacu€THBIe 3aBUCHMOCTH U KO3(HUIMEHTa TEIIO0TAAYN B YCIOBHSAX CBOOOIHOTO JBH)KCHHS.

4.4 MexaHu3M MIEHOYHOIO KHUIIEHUS, PACUETHBIE 3aBHCUMOCTH.

4.5 ®usuka nporecca Mepefady Tera dEeKTPOMArHUTHBIM H3Iy4eHHEM.

4.6 3aKkoHbI U3ITy4eHHs aOCOMOTHO Y€pHOTO Tena: 3akoH I1nanka, 3akon Buna, 3akon Credana - bonbivmana.

4.7 3axon Kupxroda a1 MOHOXPOMATHYECKOTO M HHTETPATBHOTO U3ITYICHUSI.

4.8 3axon JlambepTa.

Paznen NeS "TerutooOMeH mpu (a3oBbIX MpeBpaIieHusx"

5.1 IIpuMeHeHUE KpaHOB.

5.2 AHanu3 napameTpoB TEIUIOBOIO OTOKA, TPUOIIKEHHBIE HOPMYJIBL.

5.3 UucneHHble METOBI PELIEHHs 33124 TEIIONPOBOIHOCTH.

5.4 Cucrema muddepeHIHaNTbHBIX YPaBHEHHH HEN30TePMHUYECKOTO JBIDKCHUS: YPaBHEHHUS TEIUIOOTHAYH, SHEPTHH, IBIDKCHHS U
CIUIOMIHOCTH.

5.5 OcHOBHBIE TOJIOKEHHS Teopuu MaccoodMeHa. KoHlleHTpannonHas, TepMo- u 0apoauddysus. 3akon Puka. KoagdunpeHt
muddysumn.

5.6 Iuddy3noHHBIH MOrpaHUYHEIN CIIOH, ero onucaHue. [ paHNYHBIE YCIIOBHS HA MMOBEPXHOCTH pasnena da3. Koaddunuent
MacCOOTAAYH.

5.7 [IpumeHeHne Teopun MoAo0Hs K IMpoLeccaM MacCOOOMEHa, OCHOBHBIC YHCIIA MOJ00MS. AHAIOTHS IPOLECCOB TEILIO - U
MaccooOMeHa.

5.8 OCHOBBI TEIUIOBOTO U THPABINYECKOTO PACUETOB TEMIOOOMEHHUKOB: MPOEKTHBINA U MOBEPOYHBINA PaCcUETHL.

Pazmen Ne6 "Temoobmen n3mydernem"”

6.1 ITopanok TemIoBoro pacuéra ¥ OCHOBHEIE ATAIBI: BEIOOP TEIUIOHOCHTEIICH M CXEMbI MX JABI)KEHHS, CBEICHUE ITapaMeTpOB
JBIDKEHUS TEIJIOHOCUTENEH K TEMIOBOMY OanaHCy, olpeaeieHIe KOHEUHBIX TapaMeTpoB TEIIOHOCUTENEH, CpeJHEro
TEeMIEPaTypHOro Haropa, CpeHero ko3 ¢uIreHTa Teruonepeaain, IapaMeTpoB pa3AeNUuTeNIbHON TBEPIOI HOBEPXHOCTH.
6.2 Ilopanok THAPABINYECKOTO PAacUéTa: ONpeIesIeHHe MOTeph Ha TPEHUE M B MECTHBIX CONPOTHUBICHHUAX IS KaKIOTO
TETJIOHOCHUTEIIS, BEIOOP HEOOXOIMUMBIX MOILTHOCTEH AT 00eCIeYeHNUs 3aJaHHBIX PEKIMOB TCUCHUS TETNIOHOCHTEIICH.

6.3 MexaHu3M npolecca TeMIONPOBOIHOCTU B TBEPBIX TeaX, B JKUAKOCTSIX U rasax.

6.4 TemniepaTypHOe€ 1I0JIE, TPAIUEHT TEMIIEPATYPBI, 3aK0H Dyphe.

6.5 KoahpunueHT TermmonpoBoIHOCTH, 3aBHCHMOCTE OT TapaMeTPOB IIPOIIecca.

6.6 TuddepenunanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH.

6.7 Ob11ee npescTaBIeHIE O METO/AX PELICHMS 33134 TEIIOIPOBOAHOCTH.

6.8 Ilm — Teopema, OCHOBHBIC KPHTEPHH TEIIOBOTO MOIOOMS.

Pazgen Ne7 "CnoxHblil TeruiooomeH."

7.1 crionp30BaHne OIBITHBIX JAHHBIX JUIS TIOJYYCHHUS TONYySMIIMPUYECKUX ypPaBHEHHH ITOJO0HS.

7.2 IlapaMeTpsl MOTPAHUYHOTO CJIOS IIPU MOMEPEYHOM OOTEKAHNH LIMIHHIPUYECKHUX TOBEPXHOCTEH M HMX CBS3b C
TEIUIOO0TAAYEH.




7.3 XapakTep U3MEHEHHUsI TEIUIOOTAAYH P  PA3JIMYHBIX YCIOBHUSIX OMBIBAaHUS KUAKOCTBI0. CpeqHuii K0d()(OUIIHMEHT TeIUI00TAAYH,
pacyeTHbIC 3aBUCHMOCTH.

7.4 BriustHue cTeneHu TypOyIu3aniy HaOeraroniero moToka u yria aTakd Ha TeIJI00Taady IWIHHAPA.

7.5 OcHOBHBIE THIIBI ITyYKOB TpyO. JlaMuHapHOE 1 TypOyJIeHTHOE TeUeHHE KHUIKOCTH B ITyYKaX.

7.6 ®akTopsl, 00ycnaBIMBaIOIYe CBOOOAHOE IBIKEHHE KUIKOCTH. XapaKTep ABHKEHHUS JKUIKOCTH BAOJb BEPTUKAIBHOM
CTCHKH, pacrpe/iejiCHUe B HEl TeMIepaTyp ¥ CKOpOCTel, n3MeHeHNe KO3 UIIMEHTa TEMIO0TAauH IO BHICOTE CTCHKH. XapakTep
JIBVOKEHUS JKUIKOCTH BOJIM3M TOPU30HTAIBHBIX TPYO W TUIACTHH.

7.7 TernooTnaya Ipy JJAaMUHAPHOM IIOIPaHUYHOM CIIOE.

7.8 CoOTHOIIIEHUE TOJIIIMH TUAPOJIMHAMUYECKOTO U TEIJIOBOTO TOTPaHUYHBIX CIOEB.

Paznen Ne§ "Maccoodmen: [ToTok Macchl KOMIIOHEHTa; BeKTOp MIOTHOCTH OTOKA MacchL."

8.1 YcnoBus HeoOXoauMble Ui KOHIeHcauun napa. [Inénounas u kanensHast KogaeHcauus. KosgduurueHT koHIeHCauu.
8.2 Tepmuueckoe conpoTuBIICHHE (Pa30BOTO MEpexoa.

8.3 KonzeHcarms cyxoro HaCHIIIEHHOTO TTapa Ha BEPTHKANBHBIX CTEHKAX; JAMHHAPHOE U TypOYJIEHTHOE TeUeHHE IUIEHKH;
TEOPETUYECKUN pacuéT TEIIOOTJAuu IIPH JAMUHAPHOM TEUEHHMH ILIEHKH; PACcUYET CpeAHEH TEIUIOOTAAYH [IPU HAJIMYUY Ha
MOBEPXHOCTH JJAMUHAPHOW U TypOYJICHTHOHN MIEHKH.

8.4 BimsiHre Ha CKOPOCTH KOHACHCAINH TTapa HAINYNS HEKOHICHCHPYIOIIUXCS Ta30B.

8.5 Konpencarms mapa BHYTpH TpyO, Ha IIOBEPXHOCTU TOPU3OHTAIBHBIX TPYO U TPYOHBIX ITy4yKoB. TemIooTAaYa PpH KaeIbHOH
KOHJICHCAlIUH Mapa.

8.6 TermnooOMeH MeXTy CTCHKOHN M )KHUIKOW (a3oi. Mexy KUIKOW U MapoBoi (ha3oi.

8.7 TensmooOMEH NIpH KUIICHHUH XKUIKOCTH B TpyOax: XapakTep ABIKEHHS MAPOKUAKOCTHOI CMECH B TOPH30HTAIBHBIX U
BEPTHKAIBHBIX TPyOax.

8.8 OCHOBHBIE OHATHSA: OTOK U3ITYUYEHUS], IOBEPXHOCTHAS U CIIEKTPajbHAs IVIOTHOCTh MOTOKA U3JIyYeHHs, THTEHCUBHOCTb
(SIpKOCTB) M3ITy9eHH, B3aUMOJICHCTBHE Tela C H3TyUeHHeM (IIOTJIOIEeHNe, OTPaKeHNE, IIPOIyCKaHne), a0COIIOTHO YEPHOE U
cepoe Telo.

Paznen Ne9 "MonexynsapHas nudy3ust: KOHIeHTpauonHast nuddys3us, 3akon duka; Tepmo- u 6apoauddysus; Maccoornaua
MareMaTiyecKoe ONMCcaHne U aHAIOTHsI IPOLIECCOB MAcco- U TerooomeHa"

9.1 CteneHp 4epHOTHI CEPOTO TeNA.

9.2 Teroo6meH N3JTydeHHEM B 3aMKHYTOIl CHCTEME, COCTOSIICH W3 JBYX CEphIX Tel: OOLIMi Citydail, Tes C
IUIOCKOIAPAJUICIbHBIME TTOBEPXHOCTSIMH.

9.3 OcobeHHOCTH TEIIOOOMEHA H3ITyYCHHEM B ITOTIIOMIAIONINX CPeax.

9.4 Tlepenaya Teruia yepes IIOCKYIO CTEHKY. PacnipeneneHue teMnepaTypsl B TOHKOW CTEHKE TIPH MOCTOSHHOM M IIEPEMEHHOM
K03 pUIINEHTE TEIIONPOBOAHOCTH.

9.5 IlapaMeTpsl TEMIIOBOTO MIOTOKA, IEKTPOrUApOTeILIOBas aHanorus. Ilepenaya temna yepe3 MHOTOCIOWHYIO IIOCKYIO CTEHKY.
9.6 Tlepenaya Teruia yepe3 UIMHIPUUECKYIO CTEHKY. Paciipesienienie TemMiieparyp B CTEHKE JUIMHHOTO LWJIMHpa IIpH
HOCTOSIHHOM U NIEPEMEHHOM K03()(HIIHEHTE TEIUIONPOBOIHOCTH.

9.7 MHorocnoiiHasi [HIHHIPHYECKast CTeHKa, KPUTUYECKUI AnaMeTp TeIUIOBON U30JISLMU TPYObI.

9.8 Ilepenaua Teruia uepes MAPOBYIO CTECHKY.

9.9 TemI0NpOBOTHOCT B CTEPIKHE MOCTOSHHOT'O HOIIEPEYHOr0 CEUYCHNsI KOHEYHOW M OECKOHEUHOW JUIMHBI.

9.10 MnTeHCcHduKanus mpouecca TEILIONepenay, Temonepeiada peOpucTbIX CTCHOK.

Pazgen Nel0 "TemromaccooOMeH; TEIUIOTHAPABINUECKHN pacyeT TEII0 OOMEHHBIX almapaToB."

10.1 HarpeBanue (oxJaXkeHHe) INIACTUH U LWJIMHIPOB KOHEUHOHN TOJIMHBI U JUaMeTpa, Ip1u OECKOHEYHOH IUpPUHE MIACTHHBI U
JuinHax. HarpeBanue (oxjakaeHue) TeJl KOHEYHbIX pa3MEpOB.

10.2 PerynspHsIif pexxuM HarpeBaHus (OXJIAXKICHUS) TEJI: CBOIICTBA TEMIIEPaTypHOTO MOJIS B HAYAIBHBIN IEPHOA U B PETyIIPHOM
pexHuMe; TeMIT OXTaXKACHUS U Ope/ieieHHe TeTO(QU3NUECKUX XapaKTePUCTUK METOIOM PETYIISIPHOTO PeXUMa.

10.3 KoHBEKTHBHBIH TEIIO0OMEH KaK COBOKYITHOCTh MOJIEKYJISIPDHOTO M MOJIIPHOTO IIEPEHOCA.

10.4 TemrooTnada: B 0qHO(A3HBIX KHUIKOCTAX U MPH (Pa30BBIX IPEBPAIICHHSX, IPH BBHIHYKICHHOHN M €CTECTBEHHON KOHBEKIIHH.
10.5 IoHsATHE O TEMIOBOM MOTPAHUYHOM CIIOE€ U CBSI3b C THAPABINYECKIM IMTOTPAHUYHBIM CIOEM.

10.6 Jlamunapaoe 1 TypOyJI€HTHOE TEUEHHE XKHUAKOCTH, CBSI3b PEKUMA TCUCHHS C TEINIOOOMEHOM.

10.7 KoHBEeKTHBHBII MacCOOOMEH KaK COBOKYITHOCTh MOJISIPHOTO M MOJISKYJISIPHOTO TIepeHoca BeriecTBa. [NIOTHOCTh MOTOKa
MacChl B Ipoliecce KOHBEKTHBHOT'O MAacCOOOMEHa.

10.8 Ha3nauenue u kinaccupukanus TEIUIOOOMEHHBIX amlaparoB.

6.4. ITepeyeHnb BUIOB OLEHOYHBIX CPEICTB

Otuetsl o TabopaTopHbIM padotam, KonTponbsHas padoTa, 5K3aMeHalMOHHBIE BOIIPOCHL.

7. YHEBHO-METOJAUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUTLIJIUHBI (MOAYJIS)

7.1. PekoMeHaAyeMas JIMTepaTypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBL, 3arnaBue WsnarenscrBo, | Kon-Bo On. agpec
JI1. | [IBeTKOB Temmomaccoodmen: Yueb. mocodue st | Mockea: MOU, 51
1 [D.0, BY30B 2005
I'puropnes
B.A.




7.1.2. lonoIHUTeIbHAS JUTEPATYypa

ABTODBI, 3arnasue W3parenncTBoO, Koi-Bo On. aapec
JI2. | Komkun TennooOMeHHBIE alIapaThl U Mocksa: 10
1 |BK, TEIUIOHOCHUTENH (TEOpHs U Pacyer): MarmHoCTpoeH!
Kanunun y4eOHOe mocooue e, 1971
3K
7.1.3. MeTtoanyeckue pa3spadoTku
ABTOpBL, 3aryaBue W3narenscrBo, | Kon-Bo On. agpec
JI3. | ®ensera B.H. |IIpomsliieHHble Bbparck: bpI'TY, 20
1 TEIIOMacCOOOMEHHBIE ITPOLIECCHI U 2000
ycraHoBkM: Pabouast mporpamma,
METOJIMYECKHIE YKa3aHUS, IPAKTHISCKHUE
Y KOHTPOJIbHBIE 3a/TaHUS
JI3. | Densera Temnmomaccoodmen. Onpenenenue Bparck: bpl'VY, 29
2 |B.H., ®enser |koddduiineHTa TemIO0TIAYH IPH 2009
AA. €CTECTBEHHOW KOHBEKIIUU Ha
oborpeBaeMOM IUJIHHIPE:
Meronuueckue yka3aHus 1o
BBITTOJTHEHHIO JTAOOPATOPHBIX PabOT
JI3. | ®enseBa Temnmomaccoobmen. Onpenenenue Bparck: bpl'VY, 125
3 |B.H., ®enser |xoddduienTa Teronepenadn npu 2011
AA. TEUeHHH KHJIKOCTH B TpyOe (TpyOa B
TpyOe): METOAMYECKUE YKa3aHUS
JI3. | KoBanenko Temnorexuuka. MccnenoBanue Bparck: bpl'VY, 85
4 |U.B. TeII000MeHa H3ITyIeHHEM: 2011
METOAMYECKHE YKa3aHus 10
BBINOJIHEHHIO Ja0opaTopHOi paboThI
JI3. | ®enseBa Temmomaccoobmen. Onpenenenue Bparck: bpl'Y, 27
5 |B.H., ®ensieB | k03¢ duIEeHTa TEIIONPOBOIHOCTH 2012
AA. MeTaJlla: METOOUYECKHUE YKa3aHUs 110
BBINOJIHEHHIO Ja00opaTopHON paboThI
JI3. | ®enseBa Tennomaccooomen. OnpeneneHue Bparck: bpI'Y, 69
6 |B.H., K03 (pHUIHEHTA TEIIOO0TAAYHN TIPH 2013
Muxomnan BBIHYKJICHHON KOHBEKIIMU BO3/yXa:
H.H. METOIUYECKHUE YKa3aHUs 110
BBIITOJTHEHHIO JTA00PaTOPHOIT paboTHI
7.2. IlepeueHsb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"
D1 | Dnekrtponnas oubauoreka bpl'yY http://ecat.brstu.ru/catalog
D2 | DnekTpoHHO-0MOIHOTEeYHAas cucTeMa «M31aTebCcTBO http://e.lanbook.com
«Jlanb»
7.3.1 llepeyenb NporpaMMHOro odecneveHust
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.2| KOMITIAC-3D V13
7.3.2 TlepevyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | «YHuBepcureTckas Oubnanoreka online»
7.3.2.2 | VauBepcuterckas nadopmarnmonnas cucrema POCCHUSA (YUC POCCHUA)
7.3.2.3 | HanmoHamnpHas snekTponHas oudianoreka HOb
7.3.2.4 | Hayunas snektponnas 6uodnanoreka eLIBRARY.RU
7.3.2.5 | UudopmaronHas cucrema "EnuHoe OKHO JOCTyna K oOpa3oBaTelbHBIM pecypcam”
7.3.2.6 | CnpaBouHo-nipaBoBas cucrteMa «KoncynpranT [lmocy
7.3.2.7 | UCC "Kogekc". NHpOpMaImOHHO-CIIpaBOYHAS CUCTEMA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIsT)
Aynuropus Hasnauenne OcHaleHne ayauTopuu Bun sansris
1223 JlaGoparopust oOmeit OcHOBHOE 000pyIOBaHHE: JIa6

TCIINIOTCXHUKH

ABTOMAaTH3UPOBAHHBIN CTEHA-TPEHAKEP «ABTOHOMHAS CHCTEMA
OTOILTEHHUS», JlabopaTopHast yCTaHOBKA ISl U3yHIEHHS IIPOIIECCOB BO
BJIIQYKHOM BO31yXxe, JlabopaTopHas ycTaHOBKA JUISt H3yYEHHS
TEIIOO0MEHA NIPY Pa3IMYHBIX PEXKUMAaX KUITCHHS JKUKOCTH,
JlaGopaTopHast yCTaHOBKa JJIs1 U3YUCHUS TEIII00OMEHA U3IIyYCHUEM,
JlaGopaTopHast ycTaHOBKa JJIs MCCJIEI0BaHU TEIUIONepenaun «Tpyda B
TpyOe», Ctenn «OmnpeneneHre yaenbHON TEIUIOEMKOCTH BO3IyXa IPH
MIOCTOSIHHOM JaBJICHUH METOJIOM MPOTOKa», ABTOMaTU3HPOBAHHBII




xommbrotepsl Intel(P) Celer CPU 240 GHz/228 MB -3 mwrt.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHasi ycTaHOBKA JUIsl OIPEIEIICHHS
K03 (HUIMEHTA TEIUIOOTAAYH TIPH CBOOOJHOM KOHBEKIINH,
JlaGoparopHas ycTaHOBKa Ui onpeaeneHus teroémkocty (P=const),
Yuebnsiii crena «Onpeaenenne k03hHUIHEeHTa TEIUIONPOBOIHOCTH
MeTasay, CTeHa n1abopaTOpHbIH, Y 4e0HO-IeMOHCTPAIIHOHHBIN
KOMIUTeKC « TeXHnUecKast TepMOANHAMHKA. TerioMaccooOMen».
JIOTIOJTHUTEIBHO:

MapxkepHas gocka - 1 mr.

VYueGHast MeOes:

Kommuiekt mebenu (mocagouHbIx Mect) - 14 mT.

Kommiext me6enu (mocaxoyHbIX MecT) U1 penogaBarens — 1 ImiT.

0002* JIEKIIMOHHASI Ay AUTOPUSI VYueGHas Mebenb Jlek
1346 VYueGHast aytuTopHs OcHOBHOE 000pyIOBaHHUE: Ip
(AUCTUICHHBIN KITacc) Cuctemusiit 610k CPU 5000/RAM 2Gb/HDD250Gb/2Gb- 16 mit.

Mownwutop TFT 19" LG L1953S-SF- 16 mr.

WntepaxtusHas nocka SMARTBoard 6801 (77"/195,6 cm) - 1 mT.
IIpoexrop MynpTuMeauiinbIi Topropoil Mapku "CASIO" monens XJ-
UT310WN c HacrennbsiM kperuieHueM CASIO YM-80 - 1 mwir.
ITpuntep HP LaserJet P300S - 1 mrt.

KommyTtarop D-link DES1026G - 1 mt.

VYyebHas MeOenb:

Kommaekt mebenu (mocamounbix Mmect/APM) — 32/16 mir.

Kommext me6enu (mocaoyHbIX MECT) U MpenogaBaTens — 1 mr.

2201 YUTAIBHBIN 3211 Nel Komrutekt mebenu (1mocagouHbIX MECT) Cp
Cremnaxu

Komrmnekt mebenu (mocaiouHbIX MecT) 1uist ONOIHoTeKaps
BricTaBouHbIe MIKadbI

K i5-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mrT.);
npunrtep HP Laser Jet P2055D (1mut.)

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

JucnumuinHa TeroMaccooOMeH HalpaBiieHa Ha 03HAKOMIIEHHE C OCHOBHBIMH MPOLIECCAMU MEpeauyl TeIia B Pa3IMIHbBIX
cucTeMax M MaTepuaiax (TEeIUIONPOBOAHOCTh, KOHBEKTUBHBIN TEIIO0OMEH, paIHallHOHHbIH TEIJI000MEH, TEIMI00Taua 1
TEeIuIonepeaya. ); Ha IMOJy4eHHE TEOPETHUSCKUX 3HAHUN W MPAKTUICCKUX HABBIKOB TI0 MPOBEJCHUIO TEIJIOBOTO U THAPABINICCKOTO
pacu€ToB MOBEPXHOCTHOTO MHOTOXO0BOTO KOXKYXOTPYOHOTO TEIIOOOMEHHOTO armapara.

W3yyeHne JUCHHUIUIMHBI TEIIOMACCOOOMEH MPEeyCMaTPUBACT:

JIEKIIUH,

nabopaTopHbIe PabOTHI,

HIpakTHIEeCKue paboTshI;

KOHTPOJIBHYIO PaboTy,

CaMOCTOATEIBHYIO PabOTYy,

9K3aMEH.

B xone ocBoenus paznena 1 «CrocoObl TerIoo0MeHay CTYACHTHI 0JKHBI YSCHUTh: OCHOBHBIE TPOLECCHI Eepeady Teria
(TerIonpPOBOAHOCTh, KOHBEKTUBHBIN TEIUIOOOMEH, paJuaIllMOHHbIN TEIIOOOMEH), a TaK kK€ OCHOBHBIC KOJIMYECTBCHHBIC
XapaKTEePUCTHKH TIpollecca MepeHoca Teruia (KOJIHIeCTBO TEIIa, TEMIOBON MOTOK, INIOTHOCTH TEIIOBOTO IMOTOKA, MOITHOCTH
BHYTPEHHUX UCTOYHUKOB TEIIA).

B xone ocBoenus paznena 2 «/JuddepeHunansHoe ypaBHEHHE TEILIONPOBOIHOCTH | ero perreHust; CrucreMa muddepeHnansHbpIX
ypaBHEHHI KOHBEKTUBHOTO TEIJIOOOMEHa» CTYIEHTHI OJDKHBI YSICHUTH M depeHInaIbHOe YpaBHEHUE TEITONPOBOIHOCTH U
chopMHpOBaTh 00IIee MPECTABICHNE O METOJaX PEIIeHHs 3319 TeTUIONPOBOIHOCTH.

B xoxe ocBoenus pasznena 3 «IIpuMeHeHHE METOAOB [MOJ00US M Pa3MEPHOCTEH K M3YYCHHIO MPOLIECCOB KOHBEKTHBHOTO
TEII000MEHa» CTYACHTHI TOJIXKHBI YSICHUTD: YCIIOBHS TOA00MS (H3HUECKUX MPOIECCOB, CBOMCTBA MOAOOHBIX MPOIECCOB U
OCHOBHBIC KPUTEPHH TEIIOBOTO TOHI00OHS.

B xone ocBoenus paznena 4 «TemnooTnada 1 THIPABIMYECKOE COMIPOTHBIICHNE IPH BEIHYKIICHHOM T€UEHUH B KaHaJIaX, O0TEeKaHUHU
TpyOBI U Iy4Ka TPyO; pacueT KO3()(HUUHUSHTOB TEIUIOOTIAYH PU CBOOOIHOM KOHBEKIIMW» CTYICHTHI IOJDKHBI YSICHUTS!
0COOCHHOCTH TCUCHHS W TEIUI00OMeHa B TpyOaxX (JJAMHHAPHBIA U TYpOYJICHTHBIN PEKUMBI, YIaCTKH TUAPOIMHAMUICCKON U
TEIUIOBOH CTAOMIIM3AINH, CTAOWIM3UPOBaHHOE TEUCHNUE ), METOJIBI pacyéTa TeIUIOOTAAYH MIPH PA3ITUIHBIX YCIOBHAX H PEKIMAX
TEUEHUs.

B xoxe ocBoenus pasnena 5 « TemmooOMeH mpu (a30BbIX MPEBPAICHUAX)» CTYICHTHI JODKHBI YSICHUTD: YCIOBUS HEOOXOIUMBIE IS
KOHJICHCAIINY Tapa, pacuETHhIC YpaBHEHHS JIsI KO3 QHIIMEHTa TEIUIOOTAaYH | €T0 3aBHCUMOCTh OT PAa3JIMIHBIX IAPaMeTPOB, a
TaK ke MPOIEeCC U PEKUMbI KHIICHHUSL.

B xone ocBoeHus pasznena 6 « TemnooOMeH U3ay4eHHEeM» CTYICHTHI JOJDKHBI YSICHUTh: OCHOBHBIC MOHATHS: TIOTOK M3JIY4CHHS,
MOBEPXHOCTHASI U CIIEKTpabHAS TUIOTHOCTh MOTOKA M3MYYCHHUS, HHTCHCUBHOCTD (IPKOCTH) U3TyUCHUS, B3ANMOJICHCTBUE Tela C
u3nydeHueM (TOTJIONIeHUE, OTpaKEHHE, IPOITyCKaHue ), aDCOTIOTHO YEPHOE U CEPOe TEIIO.

B xoxe ocBoenus paznena 7 «CloxHbIN TEIIO0OMEH» CTYICHTHI OJDKHBI YSCHUTD: CIIOCOOBI MePeAadr TEIUIa MPH CI0KHOM
TEII000MEHE, a TaK XKe YMCICHHBIC METOIbI PEIICHHUS 33724 TEIUIONMPOBOTHOCTH.

B xoxe ocBoenus paznena 8 «MaccooomeH: [ToTok Macchl KOMIIOHEHTa; BEKTOp MIIOTHOCTH MOTOKA MACChI» CTYACHTHI JIOJIKHBI
YSICHUTB: IPUHIIUT KOHBEKTUBHOTO TEIIOOOMEHA KaK COBOKYMHOCTh MOJIEKYJISIPHOTO W MOJIIPHOTO IMEPEHO0Ca; MPOLECC
TEIJIOOTAAYX B OMHO(DA3HBIX KUIKOCTIX U IIPH (PAa30BBIX MPEBPALICHUSX, IPH BBHIHY)KICHHOI U €CTECTBCHHON KOHBEKIIHU;
MOHSATHE O TEIIOBOM IMOTPAHUIHOM CJIOC U CBSI3b C THIPABIMYECKUM TMOTPAHHUYHBIM CIIOEM; JAMHHAPHOE U TYpOYJICHTHOE TCUCHUE




KHIKOCTH, CBA3b PEXKUMA TEUCHUS C TEIIO00OMEHOM.

B xoxe ocBoenus paszaena 9 «MosekynsapHas quddysus: KoHIeHTpannonHas nuddysus, 3akon Puka; Tepmo- u 6apogudPy3us;
MaccooTaa4a; MaTeMaTH4ecKoe ONMCaHNe W aHAJIOTHS IPOIECCOB MACCO- U TEINIO0OOMEHa» CTYIEHTHI JOIDKHEI YSICHUTh: OCHOBHBIE
MOJIOKEHHST TEOPUH MaccoOOMeHa (KOHIICHTpAllMOHHas, TepMo- U Oapoxuddysus, 3akoH Puka); kodpdunuent mupdysuy;
(@ y3HOHHBII TOrPaHUYHBIN CIOM, ero OMHcaHue; TPAaHUYHBIC YCIIOBMS HA TIOBEPXHOCTHU paszena (a3; IpUMEHEHUE TEOpUH
10/100Ms K IpOoIieccaM MacCcoOOMEHa, OCHOBHBIE YHCIa MOA00MS. AHAIOTHS MIPOLECCOB TEIUIO - M MaccooOMeHa.

B xone ocBoerns paznena 10 «TemmomaccooOMeH; TEIUIOTHPABINYSCKHUI pacdeT TeII00OMEHHBIX alapaToBy CTYACHTHI JOJKHBI
ySCHUTB: Ha3HAUCHUE U KIAcCH(UKAIMA TEIIOOOMEHHBIX amlapaToB; OCHOBHI TEIJIOBOTO U THAPABINYECKOTO PACUETOB
TEMJI00OMEHHHUKOB: TPOEKTHBIN U OBEPOYHBIN pPaCUETHI.

ITpu moaroToBKE K 9K3aMEeHY PEKOMEHIyeTCst 0c000€ BHUMAHHE YACIHTh CICAYIONIIM BOIPOCaM: OCHOBHBIE CTIOCOOBI
TeTI000MeHa; cucTeMa JuddepeHnnaIbHbIX YPaBHEHHH KOHBEKTHBHOTO TEINIO00OMEHA; IPUMEHEHHNE METOI0B OT0o0us 1
pa3MepHOCTEH K 3yUEHHIO MPOLIECCOB KOHBEK-TUBHOTO TEMI000MEHa; pacyeT K03 (HUIIMEHTOB TEMIOOTIAuX IPH CBOOOIHOM
KOHBEKIIMH; TEIIIO0OMEH IpH (ha30BBIX MPEBPAICHUSX; TEITIO0OMEH H3ITyYEHHEM; CIIOXKHBIH TEIIIO0OMEH; MacCOOOMEH;
MoJeKyIsIpHas andy3ns; MaccooTada; Ha3HAYeHHe W KJIACCH(HKALUS TEIUIOOOMEHHBIX aIlllapaToB; OCHOBHI TEINIOBOTO H
THIPABINYECKOTO PAcuéTOB TEIIIOOOMEHHUKOB: NPOEKTHBIN U IIOBEPOYHBIN PaCIETHI.

B nporecce mpoBeeHUs MPaKTHYECKUX 3aHATHH MPOUCXOIMT 3aKpeTIeHHe 3HAHUI O CTal[MOHAPHON ¥ HECTALlMOHAPHOM
TETIONPOBOTHOCTH B IUTACTHHE IIMJIMHAPE U B TeTaX KOHEYHBIX Pa3MepOB; KPUTHICCKOM AHAMETPE TETIIOBOH H30IISIHN TPYOBI;
TETJIO0TAAYa IIPH JJAMHHAPHOM U TypOyJICHTHOM OOTEKaHHH IIOCKOH ITACTHHBL, IIPU BRIHYKACHHOM MOMIEPEYHOM 00TEKaHUU
OTAENbHBIN TPyO U TPYOHBIX ITyUYKOB, IPU BBIHYKIEHHOM JBIXXEHUH XKUAKOCTU B TPyOax, IPH CBOOOAHOM IBIKCHUH KUIKOCTH,
HPH KUIICHUH OJJHOKOMIIOHEHTHOM JKHJIKOCTH; MHTCHCH(HMKALMH [IPOLIECCa TEILIONEPeiaul ¢ MOMOIIBI0 OpeOpeHns; TEINI000OMeHe
M3IIydeHneM. A TaK )Ke OIpeielIeHHe TOBEPXHOCTEH HarpeBa TeII000MEHHBIX alllapaToB IIPH IPSIMO U IIPOTHBOTOKE; IOPSIOK
TETJIOBOTO U THAPABIMYECKOTO PACUETOB M OCHOBHBIE JTAIIBL.

B npouecce nposenenus 1ab0paTOpHEIX pabOT MPOUCXOANT (POPMHUPOBAHUE YMEHUH ¥ HABBIKOB pean3alliy ONpeeIeHHe
K03(dHUIMeHTa TEIIONPOBOJHOCTH TEIION30IAIIMOHHOTO MaTeprajia M MeTalIa; ompeseleHne Kod(huUIrueHTa TeIIo0TAaqN TIPH
BBIHYX/ICHHOH M €CTECTBEHHOH KOHBEKIIMM BO3[yXa; OIpeseseHne Kod3(hHIneHTa TeIUIonepeaady Ipyu TeICHNH KUAKOCTH B
TpyOe; HccaenoBaHue TEINI00OMEHa U3TyYeHHUEM.

PaGota ¢ sureparypoii sBIIsIeTCsl BAXKHEHILIMM 3JIEMEHTOM B IIOJY4YSHHUH 3HAHUH 10 AuciuIuiEe. [Ipexe Bcero, He00X0IMMO
BOCIIOJIb30BaThCsl CIIUCKOM PEKOMEHYEMOM 110 JaHHOW AMCLUILIMHE JIUTEPaTYpol. JIONOIHUTENIbHBIE CBEICHUS 10 U3y4aeMbIM
TeMaM MOKHO HalTU B IEPUOJUYECKON neuaT u MHTepHeTe.

[IpenycMOTpeHO NIPOBECHHUE Ay IUTOPHBIX 3aHATHH (B BU/E NIPE3CHTALMH, TPOOIEMHON JICKIINH, JICKLIUH C 3aIlIaHNPOBAHHBIMU
OImMOKaMH) B COYCTAHUM C BHEAYIUTOPHOU pabOTOM.
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