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Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2023-2024 yueOHOM roay Ha 3acefaHuu Kadeapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2023 1. Ne
3aB. kagenpoit Bynaros 10.H.
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2024 r.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol

JHepreTuKu
Buecens! m3menenust/nononnenus (Ilpuioxenne )
IIpotokom or 2024r. Ne
3aB. kadeapoit bynaros 10.H.
BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

- 2025 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2025-2026 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 20251, N
3aB. kadbenpoit bynaros 10.H.
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2026 1.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026 . Ne
3as. xadenpoit bymaros 10.H.



1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.

Ju—

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

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

ux (pazzen) OOIT: | 51.0.09

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 JUCITAIIJINHBI

(MOZY.JIA)

YK-1: Cnioco6eH ocymecTB/ISThH MOUCK, KPUTHYECKU aHAJIN3 U CMHTe3 HHGOPMAaUHUH, TPUMEHSTh CHCTEeMHBbII MOAX0/ 1JIs1

peuieHus MOCTAaBJCHHBIX 3a/1a4

Nnnukatop 1

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

OIIK-3: Cnioco0eH 1eMOHCTPHUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHsl, MIPeodpa3oBaHus, TPAHCIIOPTA U

HCIOJb30BAHUSA TCIVIOTHI B TEIVIOTEXHHYICCKUX YCTAHOBKAX H CUCTEMAX

Numukarop 1

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

Wnnukatop 2

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

Wnnukatop 3

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

B pesyibTare 0CBOCHHS JUCHMILUINHBI 00y4alOIIMiics 10/KEeH

3.1 |3nats:

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

TETUIOTEXHUYECKIM YCTAaHOBKAaM M CHCTEMaM.
3.2 [ Ymern:

3.2.1 | PaccuuThiBaTh TeMNepaTypHbIe MOJIs (TI0JIS KOHLIEHTPAIMKA BEUIECTB) B MOTOKAX TEXHOJOTHYECKHUX KHUJIKOCTEH U ra3oB, B
9JIeMEHTaX KOHCTPYKIIMHU TEIUIOBBIX U TEIUIOTEXHOJIOTUIECKUX YCTAHOBOK C IIEBbI0 MHTEHCHU(HUKAIINH TPOIIECCOB
TerIoMaccooOMeHa, 00eCTIedeHNsI HOPMAIBHOTO TEMIIEPATYPHOTO pexkrMa paboThl 371eMEHTOB 000PYAOBaHHS U
MUHUMHU3ALUH I0TE€Pb TEIUIOTHI.

3.3 |Baagers:

3.3.1 | OcHoBaMu pacyeTa MPOLECCOB TEIIOMACCONIEPEHOCa B 3JIEMEHTAX TEIUIOTEXHUYECKOTO B TEIIOTEXHOJIOTHUECKOTO
000pyIOBaHUS.

4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJINHBI (MOJAYJIS)

Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ipumeuanue

3aHATHSL | 3aHITHSA Tem Kypc M pPaKT.
Paznen | Pazgen 1. Cnoco0bl

Tenjioo0MeHa

1.1 Jlex [penmer kypca, oOmue 4 1 VK-1 OIIK- | JI1.1J12.1JI3. 0,5 JIEKIAS —
nousatus. OCHOBHbIE 3 1J13.2 J13.3 6ecena; YK-
MIPOLIECCHl TIEpeavn Teruia: JI3.4J13.5 1.2; OIIK-
TEIUIONPOBOIHOCTH, JI3.6 3.3; OIIK-
KOHBEKTHBHEIN TEIIOOOMEH, 21092 3.6; OIIK-3.7
panuanoOHHEIA TEIUI00OMEH.

1.2 Jlex Termmootnaya u 4 1 VK-1 OIIK- JI1.1J12.1 0,5 JICKITUS —
terionepenaya. OCHOBHbIE 3 21032 Oecena; YK-
KOJIMYECTBCHHBIC 1.2; OIIK-
XapaKTepUCTHKHU Tpoliecca 3.3; OIIK-
IepeHoca TeIula: KOJIU4eCTBO 3.6; OIIK-3.7
TeTIa, TEMJIOBOU TOTOK,
IUIOTHOCTD TEIJIOBOT'O MOTOKA,
MOIITHOCTh BHYTPEHHUX
HCTOYHUKOB TEIIA.




1.3 Jlex Baxwnelimue 3Tansl pa3BUTHA YK-1 OIIK- JI1.1J12.1 VK-1.2;
YYEHHUS O TEIJIO- U 3 21032 OIIK-3.3;
MaccooOMeHe, BKIIaT OIIK-3.6;
POCCHICKHX YU€HBIX B OIIK-3.7
pa3BUTHE YYEHHS O
TeroMaccooOMeHe,

MIEPCIIEKTUBBl Pa3BUTHS.

1.4 Jlex Mexanu3m npouecca YK-1 OIIK- JI1.1J12.1 VK-1.2;
TEIUIONPOBOAHOCTU B TBEPIBIX 3 2192 OIIK-3.3;
Tenax, B 5KUJKOCTSIX M Ta3ax. OIIK-3.6;

OIIK-3.7

1.5 Jlex TemneparypHoe nose, VK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
rPagUEeHT TEMIIEPATYPbI, 3aKOH 3 2122 -3.3; OIIK-
Odypse. 3.6; OIIK-3.7

1.6 Jlex Koaddunment YK-1 OIIK- JI.1J12.1 YK-1.2; OIIK
TETJIONPOBOHOCTH, 3 21022 -3.3; OIIK-
3aBUCUMOCTb OT IapaMETPOB 3.6; OIIK-3.7
mpoiecca.

1.7 Cp VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK

3 3132 -3.3; OIIK-
3.6; OIIK-3.7
1.8 DK3aMeH YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 21022 -3.3; OIIK-
3.6; OIIK-3.7
Paznen | Paspea 2.
Juddepenunanbuoe
YpaBHeHHe
TEMJIONPOBOAHOCTH H €ro
pemenusi; Cucrema
au¢depeHInATbHBIX
YpPaBHeHMIi KOHBEKTUBHOI'O
Ten1000MeHa

2.1 Jlex JuddepennnansHoe VYK-1 OIIK- JI1.1J12.1 JICKITUST —
ypaBHEHUE 3 2122 6ecena YK-
termtonpoBoanoct. Koapdurm 1.2; OIIK-
€HT TEeMIIepPaTypPOIPOBOJHOCTH, 3.3; OIIK-
3aBHCUMOCTbH OT MTapaMeTPOB 3.6; OIIK-3.7
mpoiecca.

2.2 Jlex Kpaesbie ycnoBust mmst VK-1 OIIK- JI1.1J12.1 JIEKIUS —
MIPOLIECCOB TETJIONPOBOJHOCTH: 3 21092 oecena YK-
Ha4aJIbHbIE W TPaHWYHBIC 1.2; OIIK-
YCIIOBHS IEPBOTO, BTOPOTO, 3.3; OIIK-
TPETHETO U YETBEPTOTO poOJIa. 3.6; OIIK-3.7

2.3 Jlex Kpaesbie ycnoBust mist YK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
MIPOLIECCOB TETJIONIPOBOJHOCTH: 3 21032 -3.3; OIIK-
HayaJlbHbl€ W TPaHUYHBIC 3.6; OIIK-3.7
YCIIOBHS IEPBOTO, BTOPOTO,

TPETHETO U YETBEPTOTO POJA.
3akon HproroHa—Puxmana.

2.4 JIab Omnpenenenue Kod¢pdurrenTa YK-1 OIIK- JI3.5 Pabora B
TETJIONPOBOTHOCTH 3 2192 MaJbIX
TETUION30JISIUOHHOT O rpynnax YK-
Marepuana 1.2; OIIK-

3.3; OIIK-
3.6; OIIK-3.7

2.5 Ilp Hecranmonapnas VYK-1 OIIK- JI2.1J13.1 Pabora B
TETUIONIPOBOIHOCTH B IIJIACTUHE 3 21032 MaJIBIX
LUJIMHIPE U B TENAaX KOHEYHBIX rpymnax YK-
pazmepoB 1.2; OIIK-

3.3; OIIK-

3.6; OIIK-3.7




2.6 IIp TemnonpoBoJHOCTb IIPU YK-1 OIIK- JI2.1J13.1 Pa6ota B
CTaIlMOHAPHOM PEXUME 3 21032 MaJIbIxX
rpymnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
2.7 Cp YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-
3.6; OIIK-3.7
2.8 OK3aMeH YK-1 OIIK- JI.1J12.1 YK-1.2; OIIK
3 21092 -3.3; OIIK-
3.6; OIIK-3.7
2.9 Kontp.pa YK-1 OIIK- YK-1.2; OIIK
6. 3 2122 -3.3; OIIK-
3.6; OIIK-3.7
Pazpnen | Paznen 3. [Ipumenenne
MeTO/10B I0A00Ms
pa3MepHOCTell K H3YYeHUI0
NPO1eCCOB KOHBEK-THBHOI'O
Ten1000MeHa

3.1 Jlex VYcnoBust momobust VK-1 OIIK- JI1.1J12.1 KpYTJIBIH
(u3HUeCKUX IIPOIIECCOB, 3 0132 CTONI
CBOWCTBA MOAOOHBIX (auckyccus)
nipouieccoB. [IpuBenenue YK-1.2; OIIK
YPaBHEHUH TEIIOBBIX -3.3; OIIK-
IIOTOKOB K 0e3pazMepHOMY 3.6; OIIK-3.7
BUIY.

3.2 Jlex [T — Teopema, OCHOBHBIE YK-1 OIIK- JIT.1J12.1 KpYTJIBIN
KpUTEPUH TEMIOBOIO 3 01022 CTONI
nogo0us. (muckyccus)

YK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

33 Jlex Hcnonb30BaHue OIBITHBIX YK-1 OIIK- JI1.1J12.1 VK-1.2;
JAHHBIX TSI TTIOJTYYCHUS 3 2132 OIIK-3.3;
TTOJIy3IMITUPUIECKIX OIIK-3.6;
YpaBHEHHUH TOO0HS. OIIK-3.7

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

3 21022 -3.3; OIIK-
3.6; OIIK-3.7
3.5 OK3aMeH VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 01032 -3.3; OIIK-
3.6; OIIK-3.7
Pasgen |Pasgen 4. Temyrooranaua u
rHpaBJInYecKoe
CONMPOTHUBJIEHHE NP
BBIHYK/I€HHOM Te4YeHHUH B
KaHaJax, 00TeKaHUU TPYObI
U IIy4Ka Tpyo0; pacyer
K03 GULEHTOB
TemI100TAAYU NPU cBOOOIHOM
KOHBEKIHH

4.1 Jlex OCOOEHHOCTH TCUCHHUS M VK-1 OIIK- JI1.1J12.1 KpYTJIBIN
TEII000MeHa B TPyOax. 3 01032 CTOI
JlamuHapHBIi U TypOyIeHTHBII (muckyccus)
PeXUMBI. YUaCTKH YK-1.2; OIIK
THAPOIMHAMUYECKON U -3.3; OIIK-
TEIUIOBOM CTaOMIIM3AIUH, 3.6; OIIK-3.7

CTa0MIIM3UPOBAHHOE
TeueHue.BI3KkocTHRIH 1
BSI3KOCTHO-TPABUTAIIMOHHBIH
PEXUMBI TeUeHHS. MeToabl
pacuéra TEmIo0TAaYH MpU
CTaOMIIN3UPOBAHHOM TEUCHUH

B Tpy0ax.




4.2

Jlex

Temnoornaua npu
JIAMUHAPHOM M TypOYyJIEHTHOM
peXuMax TeUeHUs )KUJIKOCTH B
TNIAAKUX TPyOax Kpyriioro
cedeHus, pacy€THeie (HOPMYIIbIL.
Ternootnava nmpu nepexoaHoOM
pexXuMe TeYeHHS

xkuakoctu. Termmoornaya B
TpyOax HEKPYIJIOro
TIOTIEPEYHOT0 CEUYEHUS U B
HU30THYTBIX M IIEPOXOBATHIX
TpyOax.

YK-1 OIIK-
3

JI1.1J12.1
0132

KpYyTJIbIf
cTON
(muckyccens)
YK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

43

Jlex

ITapameTps! mOrpaHUYHOTO
CJI0Sl IPH IIONIEPEYHOM
00TEeKaHUH MITHHIPUICCKUX
IIOBEPXHOCTEH M UX CBA3b C
TEII00TAauel. XapakTep
HU3MEHEHHs TEIUIOOTAAYM IIPU
Pa3NIUYHBIX YCIOBUAX
OMBIBaHHS )KUAKOCTBIO.
Cpennnit kodddumnmeHt
TEIUIOOT/AAa4H, PaCUCTHBIE
3aBUCHMOCTH.

YK-1 OIIK-
3

JI1.1J12.1
21092

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

44

Jlex

BiusiHue crenenu
TypOyH3aluy HaOeTaroIero
MIOTOKA M yIyIa aTaK{ Ha
TEII00TAATY

muHApa. OCHOBHBIC THITHI
My4KoB TpyoO. JlaMuHapHOE 1
TypOyJIeHTHOE TEUCHUE
KHUJKOCTH B ITy4YKaXx.

YK-1 OIIK-
3

JI1.1J12.1
31052

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

4.5

Jlex

H3MeHeHHe TEIIOOTIa4yu 110
OKpPY>KHOCTH TPYOOK ITy4Ka.
H3MmeneHne TemiooTaaun
(cpennue psiabl) B
3aBHCHUMOCTH OT HOMEpa psja
Y MEKOCEBBIX PaCCTOSTHUH
TpyOok. PacuerHsle
3aBUCUMOCTH. CpaBHUTENbHAS
TEIUIOOTa4ya IIaXMaTHOTO ¥
KOPHUIOPHOTO ITyYKOB TPYO.

YK-1 OIIK-
3

JI.1J12.1
21092

KpYTJIbII
CTOJI
(muckyccens)
YK-1.2; OIIK
-3.3; OIIK-
3.6; OIIK-3.7

4.6

Jlex

@akTopsl, 00yCIaBINBAIOIINE
CcBOOOHOE BMKEHHE
KUJKOCTH. XapakTep
JIBYDKCHUS JKHUIAKOCTH BJONb
BEpPTUKAIbHON CTEHKH,
pacrpezeneHue B Heit
TeMIIepaTyp U CKOPOCTEH,
n3MeHeHne kodddurmenra
TEMIO0TAA4YH IO BBICOTE
CTEHKHU. XapaKTep ABHKEHHS
KHUJKOCTH BOJIM3U
TOPU3OHTAIBHBIX TPYO U
ITACTHH.

YK-1 OIIK-
3

JI1.1J12.1
0132

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

4.7

Jlex

Pe3ynbTaThl TEOPETUYECKUX U
SKCTIEPUMEHTAIIBHBIX
HCCIeI0BaHUM TEII00TAaul
IIPU €CTECTBEHHOM KOHBEKLIUH.
Pacuérnble ypaBHEHHS.
Temnoornaya B OrpaHU4EHHOM
MIPOCTPAHCTBE, METOJNKA
pacuéra.

VK-1 OIIK-
3

JI1.1J12.1
01022

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




4.8 Jlex Ilorpanuunele YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
THUAPOJIMHAMUYECKHUH U 3 2192 -3.3; OIIK-
TEIUIOBOM CIIOU: OIIPE/ICIICHHUE 3.6; OIIK-3.7
TpaHUIl AJ1s TAMHUHAPHOTO U
TypOYJIEHTHOTO CIIOEB.
WnTerpanbHOe ypaBHEHNE
TEIUIOBOTO TIOTOKA.
TemnooTnada npu JaMHUHAPHOM
IIOTPAaHUYHOM CJIOE.
4.9 Jlex CooTHOIIICHNE TOIIIUH YK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK
THAPOJIMHAMHUYECKOTO | 3 21022 -3.3; OIIK-
TEIUIOBOIO IMOTPAHUYHBIX 3.6; OIIK-3.7
c10€B. BnusHue nepeMeHHbIX
(u3NIecKnX mapaMeTpoB Ha
Terlonepenady. Pacuér
TEIUIOOTAAYH TIpU
TypOyJICHTHOM IIOTPaHHYHOM
clI0e Ha OCHOBE
THIPOANHAMHYECKON TEOPUH
TEII000MEHA.
4.10 JIa6 Omnpenencaue K03 HUIeHTa VYK-1 OIIK- JI3.5 Pabora B
TETUIONPOBOTHOCTH METaslIa 3 21032 MaJIbIX
rpymnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.11 JIab Omnpenenenne Kod3¢hdurrenTa YK-1 OIIK- JI3.6 Pabora B
TEIUIOOT/AAYH TIPU 3 2192 MaJbIX
BBIHYKJICHHO}M KOHBEKIMH rpynmnax YK-
BO3/AyXa 1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.12 JIa6 Omnpeneneaue K03 duIeHTa VYK-1 OIIK- JI3.2 YK-1.2; OIIK
TEMJIO0T/AAYH TIPU 3 21032 -3.3; OIIK-
€CTECTBCHHOM KOHBEKIIUN Ha 3.6; OIIK-3.7
oborpeBaeMoM ILIIIUHIIPE
4.13 IIp Kpurnueckuii tuametp VYK-1 OIIK- JI2.1J13.1 Pabora B
TETUTOBOW M30JISIIIAU TPYOBI 3 21092 MaJIbIX
rpymnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.14 IIp Terootnava rnpu JTaMUHAPHOM YK-1 OIIK- JI2.1J13.1 YK-1.2;
U TypOyJIeHTHOM OOTeKaHUU 3 0132 OIIK-3.3;
IUIOCKOH TIJIACTHHBI OIIK-3.6;
OIIK-3.7
4.15 IIp TemnooTnada mpu YK-1 OIIK- JI2.1713.1 YK-1.2;
BBIHY>KJCHHOM IONIEPEYHOM 3 0132 OIIK-3.3;
00TEeKaHUH OTIEIbHBIN TPYO U OIIK-3.6;
TPYOHBIX ITyYKOB OIIK-3.7
4.16 IIp Temnootnava npu YK-1 OIIK- JI2.1J13.1 Pabora B
BBIHY’KJICHHOM JIBHJKEHUU 3 D132 MaJibIxX
KHUIKOCTH B TpyOax rpynnax YK-
1.2; OIIK-
3.3; OIIK-
3.6; OIIK-3.7
4.17 IIp WnTencudukanus npouecca VK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
TEIJIONIEPEIayH C MOMOIIBIO 3 2132 -3.3; OIIK-
opeOpeHus 3.6; OIIK-3.7
4.18 IIp TemnooTnada mpu cBOOOTHOM VK-1 OIIK- JI2.1J13.1 YK-1.2;
NIBIKEHUU KUAJTKOCTH 3 2192 OIIK-3.3;
OIIK-3.6;
OIIK-3.7
4.19 Cp YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2122 -3.3; OIIK-

3.6; OIIK-3.7




4.20

DKk3aMmeH

YK-1 OIIK-
3

JI1.1J12.1
0132

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

4.21

Kontp.pa
6.

VK-1 OIIK-
3

01022

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

Paznen

Paznen 5. TemiooomeH npu
(azoBbIX MpeBpameHUsIX

5.1

Jlex

VcmoBus HEOOXOUMBIE IS
KOH/ICHCAIIH Tapa.
IInénounas u karenbHas
koHaeHcanus. KoapdummeHt
KOHJCHCAITUH.

TepMuueckoe COpoTHBICHHUE
($a3oBoro mepexoja.

VK-1 OIIK-
3

JI1.1J12.1
0132

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

52

Jlex

Konnencauus cyxoro
HACBIIIEHHOI'O 11apa Ha
BEPTUKAJIBbHBIX CTEHKAX;
JAMUHAPHOE ¥ TYpOYJIEHTHOE
TE4YEHUE MIEHKY;
TEOPETUYECKUN paCcUéT
TEIUIOOTAAYH MIPU JIAMUHAPHOM
TEUYCHHUH IIJIEHKH; pacyéT
CpeJHel TemIooTauu npu
HaJIMYUY Ha TOBEPXHOCTH
JIAMUHAPHOH U TypOYyJIEHTHOMH
TIEHKHU.

BiusiHue Ha ckopocTh
KOH/ICHCAIlMU Mapa HaJu4dus
HEKOHJEHCUPYIOIINXCS I'a30B.

VK-1 OIIK-
3

JI1.1J12.1
01022

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

53

Jlex

KonneHcanus mapa BHYTpH
TpyO, Ha TOBEPXHOCTH
TOPU30HTAIILHBIX TPYO U
TPYOHBIX ITyYKOB.
TennooTnaya npu KaneabHOR
KOHJICHCALlUH Hapa.

Bnusnue neperpesa u
BIAXXHOCTH T1apa Ha
K03()(UIMEHT TEIIOO0TAAYH.
VYcioBus BO3HUKHOBEHHS
KUTEHUS U €70 MEXaHU3M:
IeperpeB JKUAKOCTH U HATHINE
LIEHTPOB MapooOpa30BaHUs,
BO3HHKHOBEHHUE MTApOBOH (a3bl
1 00pa3oBaHUE MAPOBBIX
ITy3BIPEH.

VYK-1 OIIK-
3

JI1.1J12.1
01022

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

5.4

Jlex

BiusiHue cmaunBaemocTu
CTEHKH XKHUJIKOCTbIO. Pocr,
OTPHIB U IBMXKCHHUE TTy3bIpeit
napa. MUHUMaIIbHBIA pajinyc
LEHTpa napoodpa3zoBaHus,
HM3MEHEHHE IuaMeTpa My3bIps
BO BPEMEHH, OTPHIBHOM
TaMeTp.

TernnooOMeH Mexly CTEHKOH U
KHUIKOH (azoit. Mexmy
XKHUJKOH M TapoBoit (azoil.

YK-1 OIIK-
3

JI1.1J12.1
0132

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




5.5 Jlex 3aBUCHMOCTD KOI(HUITHEHTA YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
TEIUIOOTAAYU U IIIOTHOCTH 3 2192 -3.3; OIIK-
TCIJIOBOIO MOTOKA OT 3.6; OIIK-3.7
TEeMIepaTypHOTO HAOpa TPH
KHUIICHUU B OOJIBIIIOM 00BEME
JUTSL OOJTACTH TTY3bIPYaTOro
KHITCHHS.
IInénounstii pexxum. IlepBas u
BTOpasi KPUTHYECKHE
IUIOTHOCTH TEIIOBOTO MOTOKA.
W3menenue Temiootnauu u
TeMIepaTypbl CTEHKH TpU
IJIEHOYHOM PEXKUME KUIICHHS.
5.6 Jlex 3aBUCUMOCTE KOA(GUITHESHTA YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
TETUIOOTIaut OT JIaBIICHUS, 3 2122 -3.3; OIIK-
CBOICTB KMIKOCTH, COCTOSHHS 3.6; OIIK-3.7
TBEPION MOBEPXHOCTU U
Ipyrux (HaKTOpoOB pU
KHIIEHUH B O0JbIIOM 00BEME.
PacuérHblie 3aBUCUMOCTH ISt
KO3 QUIMEHTa TEIUIOOTIaYH
B YCJIOBHSAX CBOOOIHOTO
JIBAYKCHHUSI.
5.7 Jlex TennooOMeH nmpu KUTIIEHUU YK-1 OIIK- JI.1J12.1 YK-1.2; OIIK
JKUIIKOCTH B TpyOax: Xxapakrep 3 21092 -3.3; OIIK-
JBUKEHHSI TAPOKUIAKOCTHON 3.6; OIIK-3.7
CMECH B TOPU30HTANBHBIX U
BEPTUKAJBHBIX TPyOax.
MexaHnU3M TUIEHOYHOTO
KHUIIEHH, PACYETHBIE
3aBUCHUMOCTH.
5.8 IIp TermnooOMeH Mpy KUTICHUN VYK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
OTHOKOMITOHEHTHOM JKUIKOCTH 3 21022 -3.3; OIIK-
3.6; OIIK-3.7
5.9 Cp VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-
3.6; OIIK-3.7
5.10 DK3aMeH VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 2122 -3.3; OIIK-
3.6; OIIK-3.7
5.11 Kontp.pa VYK-1 OIIK- YK-1.2; OIIK
0. 3 2192 -3.3; OIIK-
3.6; OIIK-3.7
Paznen | Paspmen 6. Tenuiooomen
U3JIyYeHHeM
6.1 Jlex ®dwusuka mpolecca nepenavn VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TerJia 3JIEKTPOMAarHUTHBIM 3 21022 -3.3; OIIK-
H3ITyYEHHUEM. 3.6; OIIK-3.7

OCHOBHBIE TIOHATHS: TIOTOK
U3JTyYCHHUS, TOBEPXHOCTHAS U
CIIEKTpabHAS IIOTHOCTD
MIOTOKA U3ITyYEeHHUS,
WHTEHCUBHOCTH (SIPKOCTh)
W3IYYCHUS, B3aMOJICHCTBHE
TeNa ¢ U3NyYeHUEM

( mornomeHue, oTpaxxeHue,
IpoITycKaHue), abCOMIOTHO
4EPHOE U CEpPOe TEO.




6.2 Jlex 3aKOHBI U3Ty4CHUS a0COIIOTHO YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
yE€pHoro Tena: 3akoH Ilnanka, 3 21032 -3.3; OIIK-
3akoH BuHa, 3akon Credana - 3.6; OIIK-3.7
Bonbumana. CteneHb 4epHOTHI
ceporo Tena.
3akon Kwupxroda mmst
MOHOXPOMATHYECKOTO H
HMHTETPAIbHOTO U3TYUICHUSI.
3akon Jlambepra.

6.3 Jlex TemmoodMeH VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK

HU3IIy4YEeHUEM B 3 21022 -3.3; OIIK-
3aMKHYTOM cucreme, 3.6; OIIK-3.7
COCTOSILCH M3 JIBYX CEPBIX
Ten: OOIWH ciaydaid, Ten ¢
TUIOCKOTIAPaJLIEIbHBIMU
MTOBEPXHOCTSIMH.

[IpuMeHeHne SKpaHoB.
OcobeHHOCTH TeIIooOMeHa
M3TYYCHUEM B MOTJIOIMAIOIINX
cpenax.

6.4 JIa6 OrnpeneneHue creneHu VYK-1 OIIK- JI3.5 YK-1.2; OIIK
YEPHOTHI U3TyYaroIIeH 3 21032 -3.3; OIIK-
METAJUINYECKON IOBEPXHOCTU 3.6; OIIK-3.7

6.5 JIab HUccnenoBanue TemiooOMeHa YK-1 OIIK- J13.4 YK-1.2; OIIK
H3ITy4YCeHUEM 3 2132 -3.3; OIIK-

3.6; OIIK-3.7
6.6 IIp TemmooOMeH H3TydeHHEM YK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
3 0132 -3.3; OIIK-

3.6; OIIK-3.7

6.7 Cp YK-1 OIIK- JI1.1J12.1 VYK-1.2; OIIK
3 3132 -3.3; OIIK-

3.6; OIIK-3.7

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

3.6; OIIK-3.7

6.9 Kontp.pa VK-1 OIIK- VK-1.2; OIIK
6. 3 01032 -3.3; OIIK-

3.6; OIIK-3.7

Pasgen | Pasmen 7. CiaokHBIH
Ten1000MeH.

7.1 Jlex [Tepenaua teruia yepes VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
IUIOCKYIO CTCHKY. 3 0132 -3.3; OIIK-
Pacnpenenenue remnepaTypbl 3.6; OIIK-3.7
B TOHKOH CTCHKE TIpH
ITOCTOSTHHOM U TIEPEMEHHOM
KO3 uLreHTe
TEIUIONPOBOIHOCTH.

[TapaMeTpsI TEMIIOBOTO MOTOKA,
INEKTPOTUAPOTEILIOBAS
ananorus. [lepenaua temna
gepe3 MHOTOCIIOHHYIO
IUTOCKYIO CTCHKY.

7.2 Jlex [Tepenaya teria yepes YK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK
LWIMHAPHUYECKYIO CTEHKY. 3 2122 -3.3; OIIK-
Pacripenenenuie temneparyp B 3.6; OIIK-3.7

CTEHKE UIMHHOTO IHINHIPA
[IPU MTOCTOSIHHOM U
nepeMeHHOM K03 duituente
TEIIONPOBOJHOCTH.

AHanu3 napamMeTpoB
TEIIOBOTO ITOTOKA,
MPHOIMKEHHBIC (POPMYJTBI.
MHuorocnoitHast
LUTHHIPHYECKAst CTCHKA,
KPUTUYCCKHUI TUaMETP
TEIUIOBOW M30JIALMA TPYOBI.




7.3 Jlex Ilepenaua Tema uepes YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
IAPOBYIO CTCHKY. 3 21032 -3.3; OIIK-
TennonpoBoIHOCTh B CTEP)KHE 3.6; OIIK-3.7
MOCTOSTHHOTO TIOTIEPEYHOTO
CEYEeHMsI KOHEYHOU U
OCCKOHCYHOH JUTHHEIL.
WnTencndukanus mporecca
TEeIUIoNepe1ayy,
Terionepenaya peoOpUCThIX
CTCHOK.
7.4 Jlex HarpeBanue (oxmaxaeHue) VK-1 OIIK- JI1.1J12.1 VYK-1.2; OIIK
IJIACTUH U IWINHAPOB 3 2122 -3.3; OIIK-
KOHEYHOH TOJIIWHBI U 3.6; OIIK-3.7
JTaMeTpa, MpH OECKOHSUHOU
[IMPUHE TUIACTHHBI U JUTHHAX.
HarpeBanue (oxnaxaeHue) Tea
KOHEYHBIX Pa3MepOoB.
Perynsapuslii pexxum
HarpeBaHus (OXJIaXKICHUS) Tel:
CBOWCTBa TEMIIEPaTyPHOTO
T0JIs1 B HAYaJIbHBIN TIEPUOJ] U B
PETYISIPHOM PEKUME; TEMIT
OXJIAKJICHUSI U OTIPEICIICHUE
TETI0(QU3MYCCKAX
XapaKTEPUCTUK METOIOM
PETYISIPHOTO PEeKUMA.
YuclieHHBIC METOMBI PEIICHHS
3a71a4 TeTIONPOBOTHOCTH
7.5 IIp Orpenenenne MoBEpXHOCTEH VYK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
HarpeBa TeI1000MEeHHBIX 3 2122 -3.3; OIIK-
anmnapaToB IPH MPSIMO- 3.6; OIIK-3.7
MIPOTUBOTOKE (U C
ncrons30BaHu-eM DBM)
7.6 Cp VK-1 OIIK- |  JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-
3.6; OIIK-3.7
7.7 DK3aMeH VYK-1OIIK- | JI1.1J12.1 VYK-1.2; OIIK
3 21032 -3.3; OIIK-
3.6; OIIK-3.7
7.8 Kontp.pa VYK-1 OIIK- YK-1.2; OIIK
0. 3 2132 -3.3; OIIK-
3.6; OIIK-3.7
Paznen | Paspes 8. MaccooOmen:
IMoTok Macchl KOMIIOHEHTA;
BekTop IVIOTHOCTH MOTOKA
Macchl.
8.1 Jlex KOHBEKTHBHBIH TEII000MEH VYK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK
KaK COBOKYIIHOCTb 3 0132 -3.3; OIIK-
MOJIEKYJISIPHOTO M MOJIIPHOTO 3.6; OIIK-3.7

HepeHoca.
TemnooTnaua: B 0qHO(A3HBIX
KHUIKOCTSAX U P (pa3oBBIX
HPEBPALICHUSX, IPH
BBIHY)KACHHON 1 €CTECTBEHHOI
KOHBEKLIUH.

[MonsTHE O TEIUIOBOM
MOrPaHUYIHOM CJIOE U CBSI3b C
THAPABINYECKUM
MOTPaHUYHBIM CJIOEM.




8.2 Jlex JlamunapHOE U TypOyIEeHTHOE YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
TEUYCHHUE KUIKOCTH, CBI3b 3 21032 -3.3; OIIK-
peXuUMa TeUEHUs ¢ 3.6; OIIK-3.7
TEII0O00MEHOM.

Cucrema auddepeHunanbHbIX

YpPaBHEHHM

HEM30TEPMUIECKOTO

JBYDKEHUS: YpaBHEHHS

TEIUIOOTAAYH, SHEPTUH,

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

3 2122 -3.3; OIIK-
3.6; OIIK-3.7
8.4 DK3aMeH VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
3 3132 -3.3; OIIK-
3.6; OIIK-3.7
Pazgen |Pa3zgen 9. MoJekyaspHast

aupeysus:

KOHIEHTPALMOHHAS

audoysus, 3akon Puka;

Tepmo- u d6apoaudpysus;

Maccootnaua

MareMaTHYeCKOE ONIUCAHHE

U AHAJIOTHUS MPOLIECCOB MACCO

- M TenJ1000MeHa

9.1 Jlex OCHOBHBIC TIOJIOKEHUS VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TEOPUH MAacCCOOOMEHA. 3 21032 -3.3; OIIK-
KonmenrpanuonHas, TepMo- 1 3.6; OIIK-3.7
6apoauddysus. 3akon Duka.

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

9.2 Jlex Juddy3noHHBINH TOrpaHUYHBII VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
CJIOW, €r0 ONHCAaHHE. 3 2132 -3.3; OIIK-
I'pannunble ycioBus Ha 3.6; OIIK-3.7
MIOBEPXHOCTH pazzena das.

KoaddunueHt maccootnadm.
[Ipumenerne Teopuu mogoous
K IpolieccaM MaccooOMeHa,
OCHOBHBIC YHCJIa MOJO0US.
AHaJiorus npoLeccoB TEIUIO -
1 MaccooOMeHa.
9.3 Cp VK-1 OIIK- | JI1.1J12.1 YK-1.2; OIIK
3 2132 -3.3; OIIK-
3.6; OIIK-3.7
9.4 OK3aMeH VYK-1OIIK- | JI1.1J12.1 VYK-1.2; OIIK
3 01032 -3.3; OIIK-
3.6; OIIK-3.7
Pasgen | Pasmen 10.
TemnomaccoodMeH;
TeIOruAPABIHYECKHIi
pacyeT TemI0 0GMEeHHBIX
anmapaTtos.

10.1 Jlex Haznadenue u kimaccudukarus VYK-1 OIIK- JIT.1J12.1 YK-1.2; OIIK
TEIUIOOOMEHHBIX aIIapaToB. 3 21032 -3.3; OIIK-
(OCHOBBI TEILJIOBOT'O U 3.6; OIIK-3.7

THIPABINYECKOTO PacuéToB
TEII000MEHHHUKOB!
IIPOCKTHBII U IIOBEPOUHBIN
pacy€Tsl.




10.2 Jlex Ilopsnox TemnoBoro pacuéra u YK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
OCHOBHBIE 3TaIlbl: BHIOOD 3 21032 -3.3; OIIK-
TCIIJIOHOCUTEIICH M CXEMBI HX 3.6; OIIK-3.7
JIBYDKEHMUSI, CBEICHUE
apamMeTpOB JBHKCHHS
TEIUIOHOCHUTEJNICH K TEINIOBOMY
Oanancy, onpeeieHue
KOHEUHBIX MapaMeTPOB
TEIIOHOCHTEJICH, CpeTHEero
TeMIepaTypHOTo Haropa,
cpexHero kxodddurreHTa
TEIUIoNepeauu, IapaMeTPOB
paznenurenabHol TBEPIOU
MTOBEPXHOCTH.
Ilopsimox ruapaBIM4ecKOro
pacuéra: onpezeseHIe I0Tepb
Ha TPCHUE B B MECTHBIX
COTIPOTHUBIICHUSIX TSI Ka)JIOTO
TEIUIOHOCHUTES, BBIOOD
HEOOXONMBIX MOIITHOCTEH ISt
obecrieueHns 3aJaHHBIX
PEKUMOB TEUEHUS
TEIIOHOCHTEIICH.
10.3 JIa6 Omnpenencaue K03 UIeHTa VYK-1 OIIK- JI3.3 YK-1.2; OIIK
TEerJIonepeiayu pu TeUYCHUH 3 21032 -3.3; OIIK-
KHUJIKOCTU B TpyOe (TpyOa B 3.6; OIIK-3.7
TpyOe)
10.4 IIp ITopsiok TemmoBoro pacuera u VK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
OCHOBHBIE 3TaIlbl 3 21032 -3.3; OIIK-
3.6; OIIK-3.7
10.5 IIp OCHOBBI THIPaBINYECKOTO YK-1 OIIK- JI2.1J13.1 YK-1.2; OIIK
pacdera TerIooOMeHHUKA 3 2132 -3.3; OIIK-
3.6; OIIK-3.7
10.6 Cp VYK-1 OIIK- JI1.1J12.1 YK-1.2; OIIK
3 01032 -3.3; OIIK-
3.6; OIIK-3.7
10.7 DK3aMeH YK-1 OIIK- JI1.1J12.1 VK-1.2; OIIK
3 3132 -3.3; OIIK-
3.6; OIIK-3.7
10.8 Kontp.pa VYK-1 OIIK- YK-1.2; OIIK
0. 3 2132 -3.3; OIIK-
3.6; OIIK-3.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

O6paSOBaTeJ'II>HLI€ TEXHOJIOTHUH C UCITOJIB30BAHWEM aKTUBHBIX MCTOI0B 06y‘I€HI/Iﬂ (J'IGKI_II/Iﬂ - 66062[8.)

OO6pazoBarebHbIE TEXHOJIOTHHU C HUCIIOJIb30BAHUEM WHTEPAKTUBHBIX METOJIOB 00yUEHHS (KPYTIIbIA CTOJ (JTUCKYCCHS))

TexHO0orus KOJIJIEKTHBHOTO B3aUMOICHCTBUS (pa60Ta B MaJIbIX rpyrmax) (CaMOCTOSITeJ'IBHOC H3YyUCHUC O6y‘{a}0H.IPIMI/IC}I HOBOI'O
MaTepHraia noCpCACTBOM COTPYAHUYCCTBA B MaJIbIX I'pyIax, 1a€T BO3MOKXHOCTb BCEM YUYACTHHUKAM y4aCTBOBATh B pa60Te,
TMPAKTUKOBATH HABBIKA COTPYAHUYCCTBA, MEKIITUNIHOCTHOTO 06IJ1€HI/I$I)

6. POHJ OIEHOYHbBIX CPEACTB

6.1. KoHTpoabHbIE BONPOCHI M 32 JaHUS

Texyuuii KOHTPOJIb 3aIMTa Ja0OPaTOPHBIX padoT:

JlabopatopHas padota Nel "Omnpenenenne KodhPHUIMESHTA TEIIOMPOBOTHOCTH TEITOU30JIAIMOHHOIO MaTepuana”
KoHTpobHBIE BOIIPOCHI AJISI CAMOTIPOBEPKHI

1. KakoBa nenpb paboTsi?

2. Yo Takoe TerIonpoBOIHOCTh?

3. B ueM usmepsieTcs TENIONPOBOJHOCTD?

4. Yto Takoe K03 (PUIHEHT TeTIONPOBOJHOCTH?

5. Uto Ha3bIBaeTCsl CTAIMOHAPHBIM PEXXUMOM?




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

1. Kaxoga iens paboTsI?

2. Yro Takoe TETIOMPOBOJHOCTH?

3. Kakue marepuansl 0071a1at0T Jy4IIeH TEMIONPOBOIHOCTHIO?

4. B 4eM n3MepsieTcst TEIUIONPOBOIHOCTE?

5. Kakue mMeTamuiel 001a1atoT HanOoIIbIIeH TeIONPOBOIHOCTEIO?

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

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

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

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

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

5.aiiTe onpeseneHne KOHBEKIIUH, BBIHYKICHHONW KOHBEKIIUHN ?

6.3 KakuX OTHETBHBIX IIEMEHTOB COCTOUT TPYOUAThIH TEINI0O0OMEHHHK?

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

KoHTpOJIbHBIE BOMPOCHI AJIsl CAMOMIPOBEPKU

1.Chopmymupyiite 1eiab pabOThI.

2.latp onpeneneHue ko3 QUITUEHTY TETITOOTIAYH.

3.4Ut0 Takoe KOHBEKIHS?

4.YT0 noKa3bIBAET TEIJIOBOM MOTOK?

5.IlpuBenuTe ypaBHEHHE TEIUIOBOTO IIOTOKA.

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

1.Chopmymnupyiite 3akoH Credana-bomsimana.

2.Yto Takoe cTeneHb YepHOThI?

3.Yro Takoe u3MydaTesbHas crocoOHOCTh Tena?

4.JlaTb onpezeneHne abCOIOTHO YEPHOTO Tea.

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

1.Kax dopmupyrorcs 3ampockl B Access?

2.Kaxkue omepaTops! BBl HCIIOJIB30BAIH B paboTe?

3.Hanucats 3anpoc no 3alaHuio MpernojaBaTens.

4.Kaxk paboTaroT CIOKHBIE 3aMPOChI?

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

1.YTo Takoe TerIo0OMEHHBIC ammapaThi?

2.Kaxkue TermiooOMeHHBIE aIapaThl Ha3bIBAIOTCS IOBEPXHOCTHBIMHU?

3.Kakue cxeMbl ABUKEHHS TEIDIOHOCUTEIIS BBI 3HaeTe?

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

5.I0puBeaute GopmMyiry s onpeneneHus kodGPuiuenT TermiooTaaqn.

6.2. TeMbl NUCbMEHHBIX PadoT

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

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

Pexomennyemslit 00beM padboThl: bakanaBpam o y4eOHOMY IUTaHy HEOOXOAMMO BBIIOJIHATE KOHTPOJIBHYIO padoTy. BapuanT
KOHTPOJIBHOM pabOTHI OIIpeAesIeTcs AByMs TOCTIeTHUMH [I(paMi 3a4eTHOH KHIDKKA. [Ipn 3TOM B Ka)XKJJOM 3aJaHUH 9acTb
MCXOJIHBIX JAHHBIX BBIOMpAETCs 1Mo mocieaneil nugpe mudpa, a 4acTh — M0 NPEANOCTSTHEH.

B xoHIIe paboThl HEOOXOIUMO MPUBECTH CIIMCOK HCIONB30BAHHON JIMTEPATyphl, B CAMOM TEKCTE KOHTPOJBHOM pabOThI
JIaTh CCBUIKHM HAa COOTBETCTBYIOIINE HCTOYHUKH.

Berinaua 3aganus, TpraeM KOHTPOJIBHON pabOoThI IPOBOAUTCS B COOTBETCTBUH C KaJICHIAPHBIM Y4eOHBIM IrpaHKOM.

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

DK3aMeHAIlMOHHbIE BOIIPOCHI:
Paszgen Nel "Crnoco6sI TemroooMena"
1.1 IIpenmer xypca, OOIIHE TTOHATHS.




1.2 OcHOBHBIE TpOLECCHl MEpeAady TeIUla: TEII0IPOBOIHOCTh, KOHBEKTUBHBINA TEINIO0OMEH, paJHaI[IOHHBIN TeII000MEH.
1.3 TenmooTaaya u Terionepeaya.

1.4 OcHOBHBIE KOJMYECTBEHHBIE XapaKTEPUCTUKHU IIpoliecca epeHoca Tela: KOJINYEeCTBO Tela, TEMJIOBOM IOTOK, INIOTHOCTh
TEIUIOBOI0 II0TOKA, MOIHOCTh BHYTPEHHUX UCTOYHHUKOB TEILIA.

1.5 BaxkHeiimme 3Tanbl pa3BUTHSI YUEHHS O TEIUIO- M MaccOOOMEHeE, BKJIaJ POCCUHCKUX YYEHBIX B Pa3BUTHE YUCHHUS O
TEMIIOMacCOOOMEHE, IIEPCIIEKTHBBl Pa3BUTHSL.

1.6 KoadduimeHT TemMIiepaTyporrpoBOAHOCTH, 3aBHCHMOCTh OT IIApaMETPOB IIPOIIEeCcCa.

1.7 KpaeBble yciioBHs AJIs IPOLECCOB TEIUIOIPOBOAHOCTU: HAYAlIbHbIE U TPAHUYHBIE YCJIOBUS IIEPBOTO, BTOPOrO, TPETHErO U
4eTBEPTOro poja.

1.8 Cucrema muddepeHIanbHBIX YpaBHEeHH KOHBEKTHBHOTO TEINIO0OOMEHA.

Paznen N2 "IuddepeniuanbHoe ypaBHEHHE TEIIONPOBOJHOCTH U ero perieHus; Cucrema quddepeHnnanbHbIX ypaBHEHUN
KOHBEKTHBHOT'O TeIIooOMeHa"

2.1 3axon Helorona-Puxmana.

2.2 YcaoBus monobus (GpU3NYECKHX MPOLECcCOB, CBOMCTBA MOTOOHBIX MPOIECCOB.

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

2.4 OcobOeHHOCTH Te4eHHs M TerurooOMeHa B TpyOax. JlaMuHApHBIN 1 TypOyIeHTHBIH PeXKUMBL. YYacTKH THAPOJHHAMUIESCKON
TETIOBOH cTabMIIN3anny, CTAOMIN3UPOBAaHHOE TCUCHHUE.

2.5 BA3KOCTHBIH U BA3KOCTHO-TPAaBUTALIMOHHBIA PEXUMBI TeUeHH. MeToabpl pacu€Ta TEIUIOOTAAYH MPU CTaOMIN3UPOBAHHOM
TEYEHHUH B TPyOax.

2.6 TerumooTnaga TpHM JIAMHHAPHOM U TypOyJICHTHOM PEKHMAaxX TCUCHHUS KUIKOCTH B ITIAJKUX TpyOax KpyTJIOro CeYeHHs,
pacuérablie hopMynsl. TemnooTaua mpu NEepPexo HOM PEeKUME TCUCHUS KUIKOCTH.

2.7 Tenmootaava B TpyOax HEKPYIJIOTO MONEPEYHOrO CEUCHHUS U B U30THYTBIX U IICPOXOBATHIX TPYOax.

2.8 VI3MeHeHne TeII00T/AauH 110 OKPYKHOCTH TPYOOK Iydka. MI3MeHeHHe TeIooTaaun (CpeqHne psiIsl) B 3aBHCHMOCTH OT HOMeEpa
psia ¥ MEXKOCEBBIX PAacCTOSHUH TpyOok. PacueTHsle 3aBucuMocTH. CpaBHUTEIbHAS TEIIOOTAAYA IMAaXMAaTHOTO U KOPUAOPHOTO
MyYKOB TPYO.

Paznen Ne3 "[IpumeHeHre METOAOB ITOJOOHS U Pa3MEpHOCTEH K M3YIEHHIO MPOIECCOB KOHBEK-THBHOTO TeTIOOOMeHa"

3.1 Pe3ynbTaThl TEOPETUUECKUX M IKCIIEPUMEHTAIBHBIX UCCIEIOBaHUI TEIIOOTAAYN IPU ECTECTBEHHONH KOHBEKIUH. PacuéTHble
ypaBHEHHUSL.

3.2 TenmooTaaya B OrpaHUYEHHOM IPOCTPAHCTBE, METO/IMKA pacuéra.

3.3 IorpanuyHble THAPOAUMHAMUYECKIH H TEIIOBOH CIIOM: OIPEAeIeHHE TPAaHHUIL JUII JIJAMHHAPHOTO U TypOyJICHTHOTO CIIOEB.

3.4 NnTerpanbpHoe ypaBHEHHE TEIUIOBOTO MOTOKA.

3.5 BrusiHue nepeMeHHbIX (PU3MYECKUX MapaMeTpoB Ha Terionepenady. Pacuér Temnoornaun mpyu TypOyJIeHTHOM HOTPAaHUYHOM
CJI0€ Ha OCHOBE THAPOANHAMHYECKOM TEOPHH TEIUIO0OMEHa.

3.6 BnusiHue neperpesa U BIaXXHOCTH Hapa Ha K03((GHIUEHT TeIIIOOTAAYH. Y CIIOBUS BOSHUKHOBCHHUS KHIICHUS M €70 MEXAHU3M:
HeperpeB KUIKOCTH U HaJIM4ue [EHTPOB apooOpa3oBaHus, BOSHUKHOBEHNE NapoBoi (a3sl 1 00pa3oBaHHE MapOBBIX ITy3BIPEH.
3.7 BiusiHue CMauMBaeMOCTU CTEHKH JKUAKOCTbIO. POCT, OTpBIB M JBM)KEHHUE ITy3bIpeil mapa. MUHUMAaIbHBIN paguyc LieHTpa
mapooOpa3oBaHMs, U3MEHEHHE AUaMeTpa ITy3bIps BO BpEMEHH, OTPBIBHOI quaMeTp.

3.8 3aBucuMocTh KOX(HULIKEHTA TEMIO0TJAuH U TUIOTHOCTH TEIUIOBOIO IIOTOKA OT TEMIIEPAaTypPHOT'O HArlopa NpU KUIIEHUH B
GonbIoM 00BEME 1T 00TACTH ITy3BIPUATOTO KMIECHHS.

Pazgen Ne4 "Temnoornada v THAPaBIMYECKOE CONPOTHBIICHUE MIPU BBHIHYKAEHHOM TEUCHUH B KaHANIAX, 00TEeKaHUH TPYOBI U ITyUuKa
TpyO; pacyet K03 PUIMEHTOR TEIIIOOTAAYH IPH CBOOOTHON KOHBEKIUH"

4.1 IInénounsrit pexxuM. [IepBast u BTopass KPUTHIECKHUE IUNIOTHOCTH TEIDIOBOTO ITOTOKA. MI3MEHEHHe TEeIUIO0TAauy U TeMITepaTyph
CTEHKH NP IUIEHOYHOM pEXHUME KUIICHHS.

4.2 3aBucuMocCTh K03 (PUIMeHTa TEMIO0TAAUM OT JABJIEHUs, CBOWCTB KHJIKOCTH, COCTOSIHUS TBEPAOM MOBEPXHOCTH U JIPYTHX
(hakTOpOB MPU KUTICHUHU B OOJIBIIOM 00BEME.

4.3 Pacu€THbIe 3aBUCHMOCTH U KOd(pUIMEHTa TEeII00TAAYN B YCIOBHSAX CBOOOIHOTO JABM)KEHHS.

4.4 MexaHu3M IUICHOYHOTO KHUIIEHHS, paCUETHBIC 3aBHCHUMOCTH.

4.5 ®uznka npouecca nepefady Temia IEKTPOMArHUTHBIM H3JIyYeHHEM.

4.6 3axoHbI H3My4YeHUs1 a0COMIOTHO Y€pHOTO Telna: 3akoH [1nanka, 3akoH BuHa, 3akon Credana - bonbimana.

4.7 3axon Kupxroda amst MOHOXpPOMAaTHYECKOTO M HHTETPATBHOTO H3ITyICHHS.

4.8 3akon JlambGepTa.

Paznmen Ne5 "TemnooOMen npu (pa3oBBIX TpeBpanieHUs X"

5.1 IIpuMeHeHHe 3KPaHOB.

5.2 AHanu3 napaMeTpoB TEIUIOBOTO MOTOKA, MPUOIKEHHBIE (HOPMYIIBI.

5.3 YucneHHble METObI PELICHUS 3a/1a4 TEMJIONPOBOJHOCTH.

5.4 Cucrema muddepeHIHaNBHBIX YPaBHEHHH HEM30TEPMHUYECKOTO BIDKCHUS: YPAaBHEHHS TEIUIOOTHAYH, SHEPTUH, IBIDKCHUS U
CIUIOMIHOCTH.

5.5 OcHOBHBIE TOJNOXKEHHUA TeopuH MaccooOMeHa. KoHneHTpaunoHHas, TepMo- u 6apoauddysus. 3akon Puka. Kosdpumuenrt
muddysun.

5.6 Juddy3noHHBIH MOrpaHUYHBIN CIIOH, €ro onucaHue. [ paHNYHBIE YCIIOBUS HA MMOBEPXHOCTH pasnena da3. Koaddunuent
MacCOOTAaYH.

5.7 IlpuMeHeHme TeOpHH OI00HS K TIpoIieccaM MaccooOMeHa, OCHOBHBIC YHCIa TOJ00Ms. AHAIOTHS POIECCOB TEIUIO - U
MaccooOMeHa.

5.8 OCHOBBI TEMJIOBOTO U TUAPABINYECKOTO PACYETOB TEIUIOOOMEHHUKOB: MPOEKTHBINA U TOBEPOYHBIN Pacu&Thl.




Paznen Ne6 "TerooOMeH u3nyueHreM"

6.1 TTopsmoK TEMIOBOTO pacyéra M OCHOBHBIE TAIBI: BHIOOD TEIFIOHOCUTEIICH U CXEMBI HX JIBHYKCHUS, CBEICHUE MapaMeTpOB
JIBMOKEHUS TEIUIOHOCHUTENEH K TEIUIOBOMY OallaHCy, OnpeieieHue KOHEUHBIX TapaMeTPOB TETNIOHOCUTENEH, CpeHero
TEMIIEPaTyPHOTrO HaIopa, cpeaHero Kod(hGHIUCHTA TEIUIONEPeaadr, MapaMeTPOB pPa3AeiIuTeIbHON TBEPHOI MOBEPXHOCTH.
6.2 TTopsAZ0K THUAPABINIECKOTO pacyéra: onpeaesicHre MOTeph Ha TPEHUE U B MECTHBIX COMPOTUBIICHUAX I KaXKIOTO
TETUIOHOCHTEIIS, BBIOOP HEOOXOIUMBIX MOITHOCTEH 711 00eCTIiedeHns 3aJaHHBIX PEKUMOB TCUCHHUS TETTIOHOCUTETICH.

6.3 MexaHu3M mpoliecca TeIONPOBOJHOCTH B TBEPIBIX TENaX, B )KUIAKOCTIX U ra3ax.

6.4 TemnepatypHoe T0J1e, TPaIUCHT TEMITEPATYPhI, 3aK0oH Dyphbe.

6.5 KoappumueHT TermIonpoBoJHOCTH, 3aBUCHMOCTh OT ITapaMeTpoB IpoIiecca.

6.6 TuddepernnanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH.

6.7 O611ee npeacTaBIeHHE O METOJaX PELIeHHs 3a/1a4 TeIIONPOBOTHOCTH.

6.8 Ilu — TeopeMa, OCHOBHBIC KPUTEPUH TEILUIOBOTO IOIO0US.

Paznen No7 "CrnoxHslii TemnooOMmeH. "

7.1 Mcnonb30BaHUE OMBITHBIX JAHHBIX JUIS MOJYYECHUS MOJYySMIMPUUECKUX YpPaBHEHHUH Mog00us.

7.2 TlapaMeTpbl TIOTPAHUYHOTO CJIOS TIPU MTOTIEPEYHOM OOTEKaHUM IMITMHIPHICCKUX MMOBEPXHOCTEH MW WX CBS3b C
TeIJI00TAaYeH.

7.3 XapakTep U3MEHEHHUsT TEIUIOOTAAYH NIPU  Pa3JIMUHBIX YCIOBHIX OMBIBaHUS KUAKOCTBIO. CpeqHuil K09 (HUIIHMEHT TeIUI00TAAYH,
pacyeTHble 3aBUCUMOCTH.

7.4 BriusiHue cteneHu TypOymu3anuy Haberaroniero MoToka  yriia aTakd Ha TeIJI00Taady WIHHPA.

7.5 OcHOBHBIE THIIBI ITyYKOB TpyO. JlTaMuHapHOe 1 TypOyJIeHTHOE TeUEHHE KUIKOCTH B ITyYKaX.

7.6 ®akTopbl, 00yCIaBIHBAOIINE CBOOOIHOE IBHKCHHE JKUIKOCTH. XapaKTep IBHXCHUS JKUIKOCTH BIOJb BEPTUKAIBEHON
CTEHKH, paclpe/ielicHue B HEell TeMIiepaTyp U CKOpOCTeH, m3MeHeHNe K03 (GHUINECHTa TEIUIOOTIa4uH 10 BEICOTE CTEHKH. XapakTep
JIBOKEHUS JKUIKOCTH BOJIM3M TOPU30HTAIBHBIX TPYO M IUIACTHH.

7.7 TennmooTaaya Npu JJAMAUHAPHOM TOI'PAaHUYHOM CJIOE.

7.8 CooTHOLIEHHE TOJIIMH TUAPOAMHAMUYECKOTO U TEIJIOBOIO MOTPAaHUYHBIX CIOEB.

Paznen Ne§ "Maccoobmen: IToTok Macchl KOMIOHEHTa; BeKTop MIOTHOCTH MOTOKA MacChL."

8.1 YcnoBust HeoOXoMMBbIe 1JIst KOHACHCALMH napa. [1inéHouHas u kanenbHas kKoHaeHcanus. Koadduiment koHneHcanuy.
8.2 Tepmuueckoe conmpoTHBIICHHE (Pa30BOTO Mepexoa.

8.3 KonpeHcarms cyxoro HaCBHIIIIEHHOTO ITapa Ha BEPTHKANBHBIX CTEHKAX; JAMHHAPHOE U TypOYJIEHTHOE TEeUCHUE IUIEHKH;
TEOPETUYECKUI pacu€T TEII00TAa4YM NP JJAMUHAPHOM TEUEHUM IUIEHKH; pacy€T CpelHel TEIJI00TAauy Py HAIMYUH Ha
MOBEPXHOCTH JJAMUHAPHOW U TypOYJICHTHOHN MIEHKH.

8.4 BnusiHue Ha CKOPOCTh KOHACHCALMY T1apa HaJIM4Us HEKOHACHCUPYIOLIUXCS ra30B.

8.5 Konpencarus mapa BHYTpHU TPyO, Ha IOBEPXHOCTU TOPU3OHTAIBHBIX TPYO U TPYOHBIX ITyyKoB. TemIo0TAaYa PH KaeIbHOH
KOHJICHCALlUH Hapa.

8.6 TermooOMeH MeXIy CTEHKO 1 KHIKON (azoif. Mexay Xuakoil u mapoBoii ¢a3oii.

8.7 TenmooOMEH NpH  KUIICHUH KXKUIKOCTH B TpyOax: XapakTep ABMKEHHS MAPOXKUAKOCTHOI CMECH B TOPU30HTAIBHBIX U
BEPTUKAIBHBIX TpyOax.

8.8 OCHOBHBIE MOHATHSA: MOTOK U3TyYEHHUs], TOBEPXHOCTHAs U CIIEKTpallbHas MJIOTHOCTh MOTOKA U3TyY€HUsl, HHTEHCUBHOCTb
(SIPKOCTB) M3ITy9IEHH, B3aUMOJICHCTBHE Tela C H3TydeHHeM (IIOTJIOIeHNe, OTpaKeHNE, IIPOIYCKaHNe), a0COIOTHO YEPHOE U
cepoe TeJlo.

Paznen Ne9 "MomnekynspHas auddy3us: KoHIeHTparronHas muddysns, 3akoH @uka; Tepmo- n 6apoaud dysus; Maccoornaua
Maremartndeckoe ONMUCAaHIE M aHAJIOTHS MIPOIIECCOB Macco- U TeIIooOMeHa"

9.1 CremneHb YepHOTHI CEPOTO Tena.

9.2 Ternoo6meH U3JIydeHUEM B 3aMKHYTOIl CHCTEME, COCTOSIIEH W3 JBYX CEphIX Tel: OOLIMi Cirydai, Tel C
TUTOCKOTIAPAIITIETTEHBIME  TIOBEPXHOCTSMH.

9.3 Oco0eHHOCTH TEIIO0OMEHa M3ITyYEHHEM B MOTJIOMIAIOIINX Cpeax.

9.4 Tlepenaua Teruia yepes IUIOCKYIO CTEHKY. PacnpeneneHue TeMnepaTypsl B TOHKOW CTEHKE TIPH MOCTOSHHOM M IIEPEMEHHOM
K03 PHIHUEHTE TETIIONPOBOIHOCTH.

9.5 IlapaMeTpsl TEMIOBOIO MIOTOKA, MIEKTPOrUApoTeILIoBas aHanorus. Ilepenaya temna yepe3 MHOTOCIONHYIO IIOCKYIO CTEHKY.
9.6 Tlepenaua Temua yepes HUIMHIPUUYECKYIO CTEHKY. Pacipesienenue TemMiieparyp B CTEHKE JUIMHHOTO LMJIMHpa TIpH
HOCTOSIHHOM U NIEPEMEHHOM K03()(HIHEHTE TEIUIOPOBOJHOCTH.

9.7 MHoroc0lHas MUIMHAPHYIECKAs CTeHKA, KPUTHYECKUN THAMETpP TETIOBOH M30JIAIIUN TPYOBIL.

9.8 Ilepenaua Teruia yepes MIAPOBYIO CTEHKY.

9.9 TermIONpOBOJHOCT B CTEPIKHE MOCTOSHHOT'O HOIIEPEYHOr0 CEUYCHUSI KOHEUHONW M OCCKOHEUHOW JUTMHBI.

9.10 UHTeHCHpUKaIM Tpoliecca TeIUIoNepeaadH, Terionepeaada peOprCTHIX CTEHOK.

Paznen Nel0 "TennomaccooOMeH; TEMIOTHIAPABINUECKUI pacyeT Temjao 0OMEHHBIX anmnapaTos.”

10.1 HarpeBanue (oxJax/eHHE) IUNIACTHH U LMJIMHAPOB KOHEYHON TOJNIIMHEI M IUaMETpPa, PH OECKOHEYHOI! MIUPHHE MIIACTHHBI U
JumHax. HarpeBanme (oxmaxkJeHne) Tel KOHEIHBIX pa3MepOoB.

10.2 PerynspHbIif pexxuM HarpeBaHUs (OXJIAXKICHUS) TEJI: CBOIICTBA TeMIIEpaTypHOTO MO B HAYaIbHBIN IEPHOA U B PETyIIpPHOM
pexnMe; TeMIT OXJIAXKICHHUS U OIIPEeIeNICHIE TEIIO(PHU3NUECKUX XapaKTEPUCTHK METOZOM PETYIISIPHOTO PEKHMAa.

10.3 KoHBEeKTHBHBIN TEII000MEH Kak COBOKYITHOCTh MOJICKYJIIPHOTO W MOJIIPHOTO TEepeHoca.

10.4 TemmooTnayua: B 0qHO(A3HBIX KHUIKOCTIX U IPH (Pa30BBIX IPEBPAIICHUSAX, IPH BBIHYKICHHOMN U €CTECTBEHHON KOHBEKIIHH.
10.5 IoHsATHE O TEMIOBOM MOTPAHUYHOM CIIO€ U CBSI3b C THIPABINYECKHM IMOTPAHUYHBIM CIOEM.




10.6 JlamunapHOe U TypOyJICHTHOE T€UCHHE KHIKOCTH, CBA3b PEXKMUMA TEUCHUS C TEINIO0OMEHOM.

10.7 KoHBEKTHBHBIH MacCOOOMEH KaK COBOKYITHOCTb MOJIIPHOTO M MOJIEKYJISIDHOTO TepeHoca BeliecTBa. [InoTHocTh moToka
Macchl B MPOIECCE KOHBEKTUBHOI'O MacCOOOMEHA.

10.8 Ha3nadyenue u xnaccu(uKanus TEIIOOOMEHHBIX ammaparos.

6.4. l'[epeqem, BU/I0B OLICHOYHBIX CPE/ICTB

Otuets! o 1abopaTopHeIM paboram,KoHTpoabHAs paboTa, SK3aMEHAIIMOHHBIE BOIIPOCHL.

7. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI (MOJAYJIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHasi JuTEpaTypa

ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI1. | [IBeTKOB Temmomaccoobmen: Yueb. nocobue s | Mocksa: MOU, 51
1 9.0, BY30B 2005
I'puropres
B.A.
7.1.2. JlonosHuTEIBHAS JIUTEPATypa
ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo O anpec
JI2. | Komkun TemmooOMeHHbIE anmapaThl U Mockaa: 10
1 |BK, TETUIOHOCHUTENH (TEOpHs U pacyer): MammuHocTpoeH!
Kannaun yaebHOe mocobue e, 1971
3.K.
7.1.3. MeToauueckue pa3padboTku
ABTODBI, 3arinaBue W3narenscTBO, Koi-Bo D11 anmpec
JI3. | ®ensiera B.H. |I[IpomblieHHbie Bparck: BpI'TY, 20
1 TEIIOMAacCOOOMEHHBIE MPOIECCHI U 2000

ycraHoBku: Pabouas nporpamma,
METOANYECKUE YKa3aHUsl, IIPAKTHIECKHE
W KOHTPOJIbHbIE 3aJaHUs

JI3. | ®enseBa Temmomaccoobmen. Onpenenenue Bparck: bpl'Y, 29
2 |B.H., ®enseB |ko3¢pdunmenTa TeIIooTIauH IPH 2009
AA. €CTEeCTBEHHOW KOHBEKIIUU Ha

oborpeBacMoOM IMJIMHAPE:
MeTtoandeckue yKa3aHus 1Mo
BEITIOJTHEHHIO Ta00paTOPHBIX paboT

JI3. | ®ensera Temmomaccoodmen. Onpenenenue Bparck: Bpl'VY, 125
3 |B.H., ®enses |koddduimenta Temionepesady npu 2011
AA. TEYCHUH KUIKOCTH B TpyOe (Tpyda B
TpyOe): METOTMYECKHE YKa3aHHs
JI3. | KoBanenko Temnorexnuka. MccnenoBanue Bparck: bpl'VY, 85
4 |N.B. TEII000MEHa U3ITyYeHUEM: 2011

METOJNYECKHE YKa3aHUs M0
BEITIOJTHEHUIO J1a00opaTopHON paboThI

JI3. | ®ensena Temomaccoobmen. OmnperneneHue Bbparck: bpI'V, 27
5 |B.H., ®exnses |kod¢pdunpenta TermonpoBoIHOCTH 2012
AA. MeTaJula: METOINYECKHE YKa3aHus 10
BBITIOJTHEHUIO J1abopaTopHON paboThI
JI3. | ®ensera Temmomaccoobmen. Onpenenenue Bparck: bpl'VY, 69
6 |B.H, k03¢ (pUIKEHTA TEIIO0TAAYHU TIPH 2013
Muxonan BBIHY>KJICHHOM KOHBEKIMH BO3/1yXa:
H.H. METOIUYECKHE YKA3aHUS 110

BBIITOJTHEHHIO JTAO0PaTOPHOIT paboTHI

7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UnTepHer"

31 | OnexrponHas 6ubimorexa bpl'y http://ecat.brstu.ru/catalog

32 | DnexTpoHHO-OMOMMOTEYHAs cuctema «M3marensctBo | http://e.lanbook.com
«JIanp)

7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | KOMITIAC-3D V13

7.3.2 llepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kopekc". MHpopManmoHHO-CIIpaBOYHAsI CUCTEMA

7.3.2.2 | CnpaBouHo-nipaBoBas cucrteMa «KoncynpranT [lmocy»




7.3.2.3 | Uadopmarmonsas cucrema "EnuHoe OKHO gOoCTyma K 00pa3oBaTeIbHBIM pecypcam”

7.3.2.4 | Hayunas snextponHas 6udnmoreka eLIBRARY.RU

7.3.2.5 | HanmoHasnbHas snekTponHas ondimnoreka HOb

7.3.2.6 | YauBepcuterckas uadopmarurontas cucrema POCCUA (YUC POCCHUA)

7.3.2.7 | «YHuBepcureTckas 6ubdanoTeka online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOY JIS)

1223 JlaGoparopust oOeit OcHOBHOE 000pY/TOBaHHE:

TETUIOTEXHUKHU ABTOMaTU3UPOBAHHBIN CTEH-TPEHAXKEP « ABTOHOMHAsI CUCTEMa OTOILIeHUs», JlaboparopHas
YCTaHOBKa JUISl U3yUYEHHsI IPOIIECCOB BO BIAXKHOM BO31yxe, JlabopaTopHasi ycTaHOBKA JUIS
N3ydeHHs TEII000MEeHa TIPH Pa3INYHbBIX PEXUMax KUIEHHS KUIK0CTH, JlabopaTopHas
YCTaHOBKA JUI M3y4eHHs TEINI00OMEHa M3IydeHneM, JlabopaTopHast ycTaHOBKA IS
HCCIIe0BaHNS TEIUIONepeaadn «Tpyoa B Tpyoe», Creng «Onpenenenue yaensHoit
TEIIOEMKOCTH BO3/yXa IPH MOCTOSIHHOM JaBJICHHH METOJIOM IIPOTOKay,
Astomarm3upoBaHHEIH kommnbioTeps! Intel(P) Celer CPU 240 GHz/228 MB -3 mwt.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHast ycTaHOBKa JUIs ONpeieNieHust Ko duimenrta
TEIJIOOTIau¥ IPH CBOOOIHOM KOHBeKIUH, JITaGopaTopHasi ycTaHOBKa JUIsl OTIPeIeIeHHs
teroéMkoctr (P=const), Yuebnsrii crenn «Onpenenenue ko3druueHTa
TEIUIONIPOBOJHOCTU MeTailtay, CTeH ] 1a00paTOpHbIA, Y4eOHO-1eMOHCTPALMOHHbIH
KoMILTeKC «TexHuueckast TepMOANHAMHKA. TeroMaccooOMeH».

JIOTIOJTHUTETIBHO:

MapxkepHas gocka - 1 wr.

VYueGHast MeOeIs:

Kommiext mebenu (mocagouHbIX MecT) - 14 mT.

Kommiekt Mebenu (ocagouHbIX MeCT) IS IIpernoaBaTens — 1 miT.

0002* JICKITMOHHAS ayTUTOPHUS Yuebnas mebenb
1346 VY4ebHas ayauTopus OcHOBHOE 000pY/TOBaHHE:
(mucruieiHBIi Ki1acc) Cucremnsiit 6mok CPU 5000/RAM 2Gb/HDD250Gb/2Gb- 16 .

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

WntepaxtusHas nocka SMARTBoard 6801 (77"/195,6 cm) - 1 mT.

[Ipoexrop mynbTiMeauiinbiii Toprooit Mapku "CASIO" monens XJ-UT310WN ¢
HacteHHBIM KperuienrneM CASIO YM-80 - 1 mT.

ITpuntep HP LaserJet P300S - 1 mrt.

KommyTtarop D-link DES1026G - 1 mt.

VYueGHast MeOens:

Kommnekt mebenu (mocamgounsix Mmect/APM) — 32/16 mt.

Kommiext meGenu (mocafoyHbIX MECT) U MpenogaBaTens — 1 mr.

2201 YUTAIBHBIN 3211 Nel Komrmuiekt mebenu (1mocagouyHbIX MECT)

Crennaxu

Kommexr mebenu (mocagouHbIX MecT) u1st OnbInoTeKaps
BeicTaBounbIe mIKader

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

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

JucuuminHa TeromMaccooOMeH HalpaBieHa Ha 03HAKOMIICHHE ¢ OCHOBHBIMH IPOLIECCaMK MEPEAauy Teria B Pa3INYHbIX
CHCTEMaX M MaTepHaliax (TEIIONPOBOAHOCT, KOHBEKTHBHBIA TEINIOOOMEH, PaiHallMOHHBII TEINIO0OMEH, TeII00TAa4a 1
TerUIonepeaya. ); Ha MoJdydeHHEe TEOPETHYECKAX 3HAHNH 1 MMPAKTHYSCKUX HABBIKOB 10 ITPOBEJCHHUIO TEITIOBOTO M THAPABIMIECKOTO
Pac4yETOB MOBEPXHOCTHOI'O MHOTOXO0/{OBOTO KOXKYXOTPYOHOT0 TEIII0O0OMEHHOTO ammapara.
V3ydeHne QUCUMILIMHBI TEIUIOMAcCOOOMEH MpelyCMaTPHBACT:

JICKIHH,

nabopaTopHbIe PabOTHI,

MpaKkTU4YecKue paboThl,

KOHTPOJIbHYIO paboTy,

CaMOCTOSATENIBHYIO PaboTy,

9K3aMeEH.
B xoze ocBoenus paznena 1 «Crioco0bl TeII000MeHa» CTYAEHTHI JOJKHBI YSICHUTh: OCHOBHBIE ITPOLIECCHI IIepejady TerIa
(TemIonpoBOTHOCTh, KOHBEKTHBHEIA TSIUIOOOMEH, palHalliOHHEIH TETUIOOOMEH), a TaK K€ OCHOBHBIC KOJIMYCCTBECHHBIC
XapaKTEepUCTHUKHU TIpolecca MepeHoca Teria (KOJIMIeCTBO TEIUIa, TEIUIOBOI MOTOK, INIOTHOCTH TEIIOBOTO MOTOKA, MOIITHOCTb
BHYTPEHHUX MCTOYHUKOB TEILIA).
B xoze ocBoenus pazaena 2 «/luddepeHnnansHoe ypaBHEHHE TETUIONPOBOJHOCTH | ero penienns; CucreMa auddepeHuanbHbIX
ypaBHEHHUI KOHBEKTHBHOTO TEIJIOOOMEHa» CTYISHTHI JOJDKHBI YSICHUTD I depeHInanbHoe ypaBHEHHE TEIIONPOBOIHOCTH U
chopMupoBaTh 00IIee NPEACTABICHNE O METOAAX PEIICHHUS 3a/(a4 TEIIONPOBOIHOCTH.
B xoze ocBoenus paznena 3 «[IpuMeHeHre METOIOB OO0 ¥ pPa3MEPHOCTEH K M3yUYEHHIO TIPOLIECCOB KOHBEKTHBHOTO
TETIIO00MEHa» CTYACHTHI JJOJDKHEI YSICHHUTH: YCIOBHUS TOX00MS (H3MYECKUX IPOIIECCOB, CBOMCTBA MOJOOHBIX MPOIIECCOB U
OCHOBHBIE KPHUTEPUH TEIIOBOTO IOO0MS.
B xo1e ocBoenust paznena 4 « TemnooTnada u THIPaBIMYECKOe COIPOTHBIICHUE IIPH BHIHYKJICHHOM TEUEHNUH B KaHaJaX, 00TeKaHUH
TpyOBI U Iy4Ka TpyO; pacueT Ko3()(HUIIMEHTOB TEIIIO0TAaYH IIPHU CBOOOTHOH KOHBEKIIN CTYACHTHI JOJKHBI YSICHUTD:
0COOCHHOCTH TEYEHHsI W TeriooOMeHa B TpyOax (JaMUHAPHBIN U TYpOYJICHTHBIN PEKUMBI, YYaCTKH THAPOJMHAMHYECKON 1
TEIIOBOH CTaOMIIN3AlNH, CTAOMIN3UPOBAHHOE TEUCHHUE), METOIbI pacyéTa TEIUIOOTIauM TIPH Pa3IHMYHBIX YCIOBHIX U PEXKUMAX




TEUCHHUS.
B xoze ocBoenus pazaena 5 «TermnooOMeH npy (a30BbIX MPEBPAILEHHUAX» CTYACHTHI IOJDKHBI YSICHUTD: YCIIOBHUS HEOOXOAMMBIE LIS
KOHJICHCAIIMH Tapa, pacyéTHBIC ypaBHEHUA U1 Ko3((UIMEHTa TEeIIO0TAAaYM | €ro 3aBUCHMOCTB OT Pa3fIMYHBIX IIapaMeTpoB, a
TaK ke MPOLECcC U PEKUMBI KHIICHUSI.

B xone ocBoenus pasnena 6 «Tennoo6MeH H3TydeHHEM» CTYEHTHI JOIDKHBI ySICHUTh: OCHOBHBIE MOHATHA: TIOTOK U3Iy4eHHs,
MOBEPXHOCTHASA MU CHEKTPalibHAs IUIOTHOCTh MOTOKA U3ITyYEHUs, HHTEHCUBHOCTB (SPKOCTh) U3IIy4EHUs, B3aUMOJIEHCTBHIE Tela ¢
M3IIydeHneM (IOTJIOIIEHHE, OTPAXXECHHUE, IIPOIyCKaHue), aOCOIIOTHO YEPHOE U CEpoe TETIo.

B xone ocBoenus pasnena 7 «CnoxHBIN TEIIO0OMEH) CTYICHTHI HOJDKHBI YSCHUTD: CIIOCOOB! IepeAady TeIuia PH CI0KHOM
TEMI000MEHE, a TaK e YUCICHHbIE METO/bl PEIICHHs 3a/1a4 TEIIONPOBOAHOCTH.

B xone ocBoenms paznena 8 «Maccooomen: [ToTok Macchl KOMIIOHEHTa; BEeKTOp MIIOTHOCTH MOTOKA MAacChl» CTYAEHTHI JOJKHBI
YSICHUTB: IIPUHIIAI KOHBEKTUBHOTO TEIUI00OMEHA KaK COBOKYIMHOCTh MOJEKYISPHOTO U MOJISIPHOTO IIEpeHOca; MpoLece
TEMJIOOTAAYX B 0OJHO(hA3HBIX KUIKOCTIX U IPH (PAa30BBIX NPEBPAIIECHUAX, IPH BBIHYKICHHOI U €CTECTBEHHON KOHBEKIIHU;
HOHATHE O TEIUIOBOM ITOIPAHMYHOM CJIO€ M CBSA3b C THPABIMYECKUM IOTPAaHUYHBIM CIOEM; JAMUHAPHOE U TypOYJIEHTHOE TeUeHUE
JKUJIKOCTH, CBA3b PEXKNMA TEUCHHUS C TEINIOOOMEHOM.

B xone ocBoenus pasznena 9 «MonekynsapHas audby3us: KoHueHTparuonHas 1uddysus, 3akon @uka; Tepmo- u bapoauddysus;
MaccooTaa4ya; MareMaTnieckoe ONMCaHue U aHaJIOTUsl IIPOLIECCOB MACCO- M TEITIOOOMEHa» CTYICHTHI JOJDKHBI ySICHUTB: OCHOBHbIE
TIOJIOKEHNST TEOPUH MaccooOMeHa (KOHIICHTpallMOHHas, TepMo- U Oaponuddysus, 3akoH Puka); kodpouunent muddysnu;

1 y3HOHHBII TOTPaHUYHEIHN CIIOH, er0 ONHCaHNEe; TPAHUYHBIC YCIOBHS HA TIOBEPXHOCTH pa3zena (as; IpUMEHEHHE TEOPHH
noo0usI K ImpolieccaM MaccooOMeHa, OCHOBHBIE YHCIa MOA00Ms. AHANOTHUS MPOLIECCOB TEIUIO - M MAacCOOOMEHa.

B xoze ocBoenns pazaena 10 «TemmomMaccooOMeH; TEIIIOTHIPABIMYECKUH pacueT TeMII00OMEHHBIX allapaToB CTYAEHTHI JIOIDKHBI
YSCHUTB: Ha3HAUCHNE M KIACCH(UKAIMA TETNIOOOMEHHBIX aIlapaToB; OCHOBHI TEIIOBOTO U THAPABINYECKOTO PACUETOB
TETJI000OMEHHHUKOB: TPOSKTHBIN U OBEPOYHBIN pPacUETHI.

ITpu oAroTOBKE K 3K3aMEHY PEKOMEH/YEeTCsl 0C000€ BHUMAaHUE YAEIUTh CIEAYIOIINM BOIIPOCAM: OCHOBHBIE CIIOCOOBI
TeTI000MeHa; crcTeMa TuddepeHnnaNTbHBIX YpaBHEHHH KOHBEKTHBHOTO TEINIO0OMEHa; IPUMEHEHNE METOIOB OTOOUS 1
pa3MepHOCTEH K H3yUCHHUIO NIPOIIECCOB KOHBEK-THBHOTO TEINIO0OMEHA; pacdeT Ko3(h(HUIMEHTOB TEIUIOOTauH IIPU CBOOOTHOM
KOHBEKIIMH; TeTJI000MeH MpH (a30BBIX NPEBPALICHUAXK; TEMNI0O0OMEH H3TyYeHHEM; CIIOKHBIN Term1ooO0MeH; MaccooOMeH;
MoueKyJsipHast T dy3ust; MaccooTaaua; Ha3HAUCHUE M KJIacCH(HKAIMS TEIUNIOOOMEHHBIX aNIlapaToB; OCHOBBI TEIIIOBOTO U
THIPABINYECKOTO PAcUETOB TEIIOOOMEHHHUKOB: TIPOEKTHBIN M IIOBEPOYHBIH PacIETHI.

B nponecce npoBeneHUs NPaKTHYECKUX 3aHATUI IIPOUCXOAUT 3aKPEIUICHUE 3HaHU O CTallMOHAPHOU U HECTALIMOHAPHOU
TEIUIONPOBOJHOCTH B IUIACTHHE LIMIMHPE U B TeJIaX KOHECUHBIX Pa3MepOB; KPUTHUECKOM JIHAMETPE TEIUIOBON M30JIALMU TPYObI;
TETIOO0T/Aa4a IIPH JIAMHHAPHOM M TypOyJICHTHOM OOTEKaHHMH TIOCKOH IIACTHHBI, IIPU BRIHYKACHHOM MOMIEPEYHOM O0TEKaHIH
OTAEIBHBIN TPyO U TPYOHBIX ITyUIKOB, IIPH BEIHY>KICHHOM JBIXXEHUH )KUAKOCTH B TPyOax, IPH CBOOOTHOM JIBIXECHUH KUAKOCTH,
IpU KUIICHUU OJHOKOMIOHEHTHOM *KUIKOCTU; MHTEHCU(UKALIUY ITpoliecca TEILIoNepeiauy ¢ TIOMOILbI0 OpeOpeHHs; TeII000MeHe
U3JIy4eHHEM. A TaK XKe ONpEeAeIeHNE TOBEPXHOCTEH HarpeBa TEII00OMEHHBIX allapaToB MIPH MPsIMO U MPOTHBOTOKE; MOPSIOK
TETIOBOTO M THAPABIMYIECKOTO PAacyeTOB M OCHOBHBIE JTAITBI.

B mpornecce nposeneHus 1a00paTOPHBIX PabOT MPOUCXOAUT (GOPMHUPOBAHKE YMEHHUH 1 HABBIKOB PEaTH3alliy ONpeAeIeHHe

K03 puIMEeHTA TEMIIONPOBOAHOCTH TEIUION3OISLIMOHHOrO MaTepraila 1 MEeTalIa; ompeeneHie Ko3(GHUIeHTa TeII00TAaqHN IPU
BBIHYXXJICHHOH M €CTECTBCHHOH KOHBEKIIMH BO3JyXa; OIpelesicHne Kod3(hHINeHTa TeIUIONepeaadr IPH TEICHUH KUIKOCTH B
TpyOe; HcclenoBaHUE TEIIO0OMEHA H3ITyICHHEM.

Paborta ¢ nutepaTypoil aBiseTcs BaXKHEHIINM 3JIEMEHTOM B MTOJYyYeHHUH 3HaHUH 1o nucuuiuiibe. [Ipexae Bcero, HE0OX0qMMO

BOCIOJIb30BATHCS CIUCKOM PEKOMEHYEMOM MO TaHHOW TUCLUILIMHE TUTEpaTypoid. JIONOIHUTENbHbIE CBEJCHUS 110 U3YYaeMbIM
TeMaM MOKHO HalTH B IEPUOJUYECKON neuaT u MHTEepHETE.

[IpexycMoTpeHO poBeieHNE Ay TUTOPHBIX 3aHATHH (B BHJE MPE3CHTANH, IPOOIEMHON JEKIUH, JIEKIIUU C 3alJIAHUPOBAHHBIMU
omnOKaMHu) B COYETAHUU C BHEAYAUTOPHON pabOTO.
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