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Buzuposanue PII/] nJis1 MCIIOJIHEHUSI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl

JHepreTuKH
Buecens! nsmenenus/nononnenus (Ipunoxenue )
[Iporoxon ot 20251, Ne
3aB. kadenpoit
Buzuposanue PII/] nJ1s1 McIOJIHEHUS B 04epeIHOM Y4eOHOM roay
IIpencenarens MK®

2026T.

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
JHepreTuKu

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Buzuposanue PII/] nJ1s1 MCIOJIHEHUS B 04epeTHOM Y4eOHOM roay

IIpencenarens MK®
. 2027 T.
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
JHepreTuKu

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PII/] nJis1 MCIOJIHEHUSI B 04epeIHOM Y4eOHOM rogy

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
JHepreTUuKu

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

Hay4nTs Oyymux CIEIUaINCTOB BIAJICTh HE TOJIBKO TEOPUEH, HO U METOaMH PacueTa OCHOBHBIX ITPOIIECCOB TEIUIO I
MaccooOMeHa, GopMHUPOBaHUE YETKUX OCHOBHBIX (PU3NUECKUX 3aKOHOB TEIIOMACCOOOMEHa.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

IMuxn (paszgen) OOIL: | F1.0.11
2.1 | TpeGoBaHus K npeaBapUTe/IbHOI NOATOTOBKE 00y4aI0ILErocs:
2.1.1 | Marematuka
2.1.2 | ®uzuka
2.1.3 | Xumus
2.2 | AucuMnjJuHbI ¥ NPAKTHKH, VIS KOTOPbIX OCBOEHHUE TAHHOUH TUCHUILIMHBI (MOAYJIA) HEOOXO0IMMO KaK

npeaniecTBywmiee:

2.2.1

TemomaccooOMeHHOE 000pyTOBaHIE TPEIIPUSITHH

222

TexHonoruueckue YHEProHOCUTENH MPEATPUATHI

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIITHHBI

(MOYJISA)

OIIK-3 : Cnioco6en NnpuMeHATH COOTBETCTBYIOLIMIT (PUM3UKO-MaTEeMaTHUYECKHii annmapaT, MeTOAbl AHAJIN3a U

MOACJTUPOBAHNUSA, TEOPETUYCCKOI'0 U IKCIEPUMEHTAIBHOI0 UCCJICA0OBAHUSA TMPU PELICHUN npocbeccuonam,ﬂux 3agav

Wumukarop 1 [ OIIK-3.1. [IpuMenseT MaTeMaTHYECKUH anmapaT UCCIeJOBaHN QYHKIHNH, JIMHEHHOH anreOpHl,

nuddepeHnnaTbHOrO M HHTETPATBHOTO HCYHUCIICHHS, PSIOB, TU((epeHINaNTbHBIX YPaBHEHUH, TeOpHN (PyHKIIUH
KOMIIJIEKCHOT'O TIEPEMEHHOT'0, YHCIEHHBIX METOJIOB.

Wunukatop 1 [ OIIK-3.2. [leMoHCTpHpYeT HOHMMaHUE (PU3NUCCKHX SBICHUH M MPUMEHSCT 3aKOHBI MEXaHUKH, TEPMOIMHAMHUKH,

OJICKTPUUCCTBA U MAarHeTu3dMa, OIITUKH

OIIK-4: Cnioco0eH 1eMOHCTPHPOBATH NPUMEHEHHE OCHOBHBIX CIIOCO00B MOJTy4eHHUsl, IPeodpa3oBaHus, TPAHCIOPTA H

HCMOJb30BAHUSA TEIJIOTHI B TEIVIOTEXHHYCCKUX YCTAHOBKAX U CHCTEMAX

Wumukarop 1 | OIIK-4.6. [IleMOHCTpHpYeT HOHIMaHNE OCHOBHBIX 3aKOHOB M CITOCOOOB IIEPEHOCA TETUIOTHI M MacCHL.

Numukatop 1 | OIIK-4.7. IlpuMeHsieT 3HaHUS OCHOB TEIJIOMAacCOOOMEHA B TEIUIOTEXHUYECKUX YCTAHOBKAX.

B pe3yabTaTe ocBOCHUS TUCHUTIINHBI 00y4AIOLINTiCH T0KEH

3.1|3uats:

3.1.1 | 3akoHbI 1 OCHOBHBIE (PU3UKO-MaTEMaTHYECKHE MOJIENU MEPEHOCA TEIJIOTH U MacChl IPUMEHUTEIBHO K
TEIIOTEXHUIECKIM YCTaHOBKAM U CHCTeMaM;3aKOHBI 1 OCHOBHBIC (PU3MKO-MaTEeMaTHIECKHE MOJICIH ITEPEHOCa TeIUIOTHI U
Macchl IPUMEHHUTENFHO K TEIUIOTEXHIYECKAM YCTaHOBKAM M CHCTEMaM.

3.2 | Ymerb:

3.2.1 | PaccumnteiBaTh TEMIepaTypHBIe MO (IO KOHIIEHTPAIMH BEIIECTB) B MOTOKAX TEXHOJIOTHIECKIX KHIKOCTEH U Ta30B, B
9JIEMEHTaX KOHCTPYKIUU TETUIOBBIX U TEIIIOTEXHOJIOTMYECKIX YCTAaHOBOK C IEIbI0 MHTCHCHU(DUKAITIH TIPOIIECCOB
TemoMaccoooMeHa, o0ecrieueHrss HOPMaJIbHOTO TEMIIEPATyPHOTO pekuMa paboThl SJIEMEHTOB 000PYAOBaHUS U
MUHUMHU3ALUH T0TEPb TEMJIOTHI;PaccUnThIBATh TEMIIEPATyPHbIE MO (IIOJIs1 KOHLIEHTPALMi BEIIECTB) B OTOKAX
TEXHOJIOTHYECKHX KHUAKOCTEH 1 ra30B, B AJIeMEHTaX KOHCTPYKINH TEIUIOBBIX M TEIUIOTEXHOIOTHYECKUX YCTAaHOBOK C
LENTBI0 HHTEHCH(HUKAIIIH IPOIECCOB TEIIOMAacCOO0MEeHa, 00eCIeUeHUsI HOPMAIBHOTO TEMIIEPaTypHOTO PeXXUMa PaboThI
3IEMEHTOB 000PYyIOBaHUSI 1 MUHUMHU3ALUH TOTEPh TETIOTHI.

3.3 | Baagerb:

3.3.1 | OcHOBaMH pacdeTa IPOLIECCOB TEMIOMACCONEPEHOCA B AIEMEHTAX TEIIOTEXHMUECKOTO U TeTIIOTEXHOIOTHIeCKOTro
ob6opynoBanus;OCHOBaMH pacyeTa NPOLECCOB TEIJIOMAacCONepeHoca B AIeMEHTaX TeMIOTEXHUUECKOTO U
TETIOTEXHOJIOTHIECKOTO 000pYIOBaHUS.

4. CTPYKTYPA U COAEPKAHUE JUCIMIITIMHBI (MO YJIST)
Kon Bun HaumenoBaHue pa3jiesioB u Cemectp | Hacos | Komneren- | Jluteparypa | Uute | [Ipumeuanue
3aHATHS | 3aHATHSA TeM / Kype 007011 PaKT.
Paznen |Pazgen 1. Ciocodsl
Temioo0MeHa
1.1 Jlex [Ipenmer xypca, obuue 4 1 JI1.1J12.1J13. 0,5 JIEKIUS —

noHsaTHsA. OCHOBHBIE 1J13.2 J13.3 6ecena; OIIK
MIPOLIECCHI Tepelady TeIuia: JI3.4J13.5 -3.1; OIIK-
TEIJIONPOBOAHOCTD, JI3.6 3.2; OIIK-
KOHBEKTHUBHBIN TEII000MEH, 21032 4.6; OIIK-4.7

paJAIMOHHBIN TETIIO0OMEH.




1.2 Jlex Tenmoornaua u JI1.1J12.1 0,5 JIEKIUS —
terionepenaya. OCHOBHbIC 2192 oecena OIIK-
KOJINYECTBEHHBIE 3.1; OIIK-
XapaKTepHCTHKH IIpoIecca 3.2; OIIK-
nepeHoca Teria: KOJIMuecTBO 4.6; OIIK-4.7
TeIula, TEIJIOBOM MOTOK,
IUIOTHOCTH TETJIOBOTO MOTOKA,
MOIITHOCTh BHYTPEHHUX
HCTOYHUKOB TEIlIa.
1.3 Jlex Baxxneiimue stanbl pa3BUTHSA JIT.1J12.1 0 OIIK-3.1;
YYEeHHUS O TeIUIO- U 21022 OIIK-3.2;
MaccooOMeHe, BKIaj OIIK-4.6;
POCCUICKUX YUYEHBIX B OIIK-4.7
pa3BUTHE YYCHHS O
TEIIOMAacCOO0OMEHE,
MIEPCIIEKTUBEI Pa3BUTHSL.
1.4 Jlex MexaHu3M Mnporecca JIT.1J12.1 0 OIIK-3.1;
TETJIONPOBOAHOCTH B TBEPABIX 21092 OIIK-3.2;
TeJax, B )KUIKOCTSX U Ta3ax. OIIK-4.6;
OIIK-4.7
1.5 Jlex TemmnepatypHoe moue, JI1.1J12.1 0 OIIK-3.1;
TrPagUueHT TEMIIEPATYPhl, 3aKOH 2132 OIIK-3.2;
Dypse. OIIK-4.6;
OIIK-4.7
1.6 Jlex Koaddunuent JI1.1J12.1 0 OIIK-3.1;
TEIJIONPOBOAHOCTH, 2132 OIIK-3.2;
3aBUCUMOCTH OT IIapaMeTpOB OIIK-4.6;
mporecca. OIIK-4.7
1.7 Cp IlonroToBka K NpakTU4ECKUM JI1.1J12.1 0 OIIK-3.1;
paboTam,KOHTPOJIBHON paboTte 2132 OIIK-3.2;
1 9K3aMEeHYy 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 |Paszgen 2.
JAuddepenunanbHoe
YpaBHeHHe
TeMJIONPOBOTHOCTH H €ro
pewienusi; Cucrema
audpepeHIHATBHBIX
YPaBHeHHII KOHBEKTUBHOIO
Tenj000MeHa
2.1 Jlex Huddepeniuansaoe JI1.1J12.1 1 JIEKIMS —
ypaBHEHUE 2132 oecena OITK-
TerutonpoBoaHocTH. Koadpdumm 3.1; OIIK-
€HT TEMIIEPATYPOIIPOBOAHOCTH, 3.2; OIIK-
3aBHCUMOCTH OT apaMeTPOB 4.6; OIIK-4.7
mporecca.
2.2 Jlex Kpaesble ycioBust amst JI1.1J12.1 1 JIEKIMST —
MIPOIIECCOB 21022 6ecena OIIK-
TEIJIONPOBOAHOCTH: 3.1; OIIK-
HavyallbHbIC W TPaHUYHBIC 3.2; OIIK-
YCJIOBHS [IEPBOTO, BTOPOTO, 4.6; OIIK-4.7
TPETHErO U YETBEPTOTO POAA.
2.3 Jlex Kpaesbie ycnoBus ans JI1.1J12.1 0 OIIK-3.1;
MPOLIECCOB 2132 OIIK-3.2;
TEIJIONPOBOAHOCTH: OIIK-4.6;
Ha4daJbHbIE W IPAHUYHBIE OIIK-4.7

YCIIOBHS NIEPBOTO, BTOPOTO,
TPETHETO U YETBEPTOTO PoJa.
3akon Herorona—Puxmana.




24 JIa6 Omnpenenenue ko3 hunueHTa JI3.5 Pa6ota B
TEIJIONPOBOIHOCTH 2192 MaJibIxX
TETION30JIALIIOHHOTO rpymmax
MaTepuana OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.5 IIp HecTanuonapaas JI2.1J13.1 Pa6ota B
TEIUIONPOBOAHOCTE B IJIACTUHE 2192 MaJbIX
LWIMHAPE U B Te€IaX KOHEUHBIX rpymmax
pasmepoB OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.6 IIp TennonpoBoJHOCTb IPU JI2.1J13.1 Pa6ota B

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

2.7 Cp [ToaroroBka Kk MpaKTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOI padoTe 21322 OIlK-3.2;
1 3K3aMEHYy OIIK-4.6;

OIIK-4.7

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

3132 OIlK-3.2;
OIIK-4.6;
OIIK-4.7
2.9 KouTtp.pabd OIIK-3.1;
. 3132 OIlK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Pazngen 3. Ilpumenenue
MeTOd0B 000U U
pa3sMepHOCTell K M3y4YeHHI0
Npo1eccOB KOHBEK-TUBHOIO
Teni000MeHa

3.1 Jlex VYcnoBus nonobus JIT.1J12.1 KpYTJIBINA CTOJ
(GI3HYECKNX TIPOIIECCOB, 2102 (muckyccns)
CBOMCTBA MOJOOHBIX OIIK-3.1;
nipouieccoB. [IpuBeneHue OIIK-3.2;
YPaBHEHUH TEIUIOBBIX OIIK-4.6;
IIOTOKOB K 0Oe3pa3sMepHOMY OIIK-4.7
BUTY.

32 Jlex IIu — Teopema, OCHOBHBIE JI1.1J12.1 KPYIJIBII CTOJ
KpUTEPUHU TEIJIOBOTO 21092 (muckycceus)
moao0us. OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

33 Jlex Hcnonp30BaHue OIMBITHBIX JI1.1J12.1 OIIK-3.1;
JAHHBIX ISl TOJIy4EeHHUS 2122 OIIK-3.2;
TTOJTYIMITUPUIECKIX OIIK-4.6;
YpaBHEHUHA MOI00MSL. OIIK-4.7

34 Cp [ToaroroBka K MpaKTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTam,KOHTPOIBHOI paboTte 2122 OIIK-3.2;
1 3K3aMeHy OIIK-4.6;

OIIK-4.7

3.5 OK3aMeH JIT.1J12.1

01022




Paznen

Paznen 4. Teniooraaya u
rUipaBInyecKoe
CONPOTHUBJIEHUE MPHU
BBIHYKI€HHOM Te€4eHUHU B
KaHaJIaX, 00TeKaHNU TPYObI
U My4Ka Tpy0; pacuer

k03¢ punneHToB
TemI00TAA4YM NPH CBOOOIHOM
KOHBEKLIMH

4.1

Jlex

OCOOCHHOCTH TEUCHUS U
TeriooOMeHa B Tpy0ax.
JlamMuHapHBIH U TypOyICHTHBIH
peXUMBI. YUYaCTKH
THIIPOIMHAMHYECKON 1
TEIJIOBOM CTaOWIIM3AIINH,
cTabunu3upoBaHHOE
TeueHue.BS3kocTHBIA U
BSI3KOCTHO-TPaBATAIIMOHHBIN
PEXUMBI TeUeHUsI. MeToabI
pacyéra TEII00TAaYH NPU
CTaOWIIN3UPOBAHHOM TEUCHUH

B TpyOax.

JI1.1J12.1
2102

KpPYIJIBIA CTOJ
(muckycens)
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

4.2

Jlex

Tennoornaua mnpu
JIAMUHAPHOM U TypOYJIEHTHOM
peKUMax Te4EeHHs XKUIKOCTH B
TTaJKUX TPyOax Kpyrioro
CeueHHs1, pacUETHBIE (hOPMYIIBL.
Tennootnaua mpu nepexogHoM
PEeKIME TeUCHHUS

xkuakoctu. TermmooTnaua B
TpyOax HEKPYIIoro
MONEPEYHOr0 CEYEHHS U B
M30THYTBIX M IIEPOXOBATHIX

TpyOax.

JI1.1J12.1
0132

KPYIJIBIA CTOJL
(muckyccus)
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

43

Jlex

[TapameTppl TOrpaHUYHOTO
CJI0Sl IPU  [IOTIEPEYHOM
00TEeKaHWN IMITHHIPHYECKAX
IIOBEPXHOCTEH U HX CBA3b C
TerooTaavyeil. Xapakrep
M3MEHEHHs TEIUIOOTAA4U IIpU
Pa3IUYHBIX YCIOBUAX
OMBIBaHHS KHUJIKOCTBIO.
Cpennuit Ko3QpuuueHT
TEIUIOOT/IauHU, PACUETHbIE
3aBUCUMOCTH.

JI1.1J12.1
01032

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

44

Jlex

BiusiHue crenenu
TypOynu3anuu Haberaromero
MIOTOKA M YTJIa aTaky Ha
TEIUIO0TAATY

uuHApa. OCHOBHBIC THITBI
my4KoB TpyO. JlamiHApHOE 1
TypOyJICHTHOE TeUEHHE
KHUIKOCTH B ITyYKaX.

JI1.1J12.1
01032

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

4.5

Jlex

H3MeHeHne TemIooTaayu no
OKpPY>KHOCTH TPYOOK IydKa.
H3MeHeHne TeniooTaun
(cpenHue psibl) B
3aBUCUMOCTH OT HOMEpa psja
Y MEKOCEBBIX PacCTOSHHI
TpyOok. Pacuernsie
3aBucuMoOCcTH. CpaBHUTENbHAS
TEII00Ta4ya aXMaTHOTO U
KOPHIOPHOTO ITyYKOB TPYO.

JI1.1J12.1
01092

KpYTJIbIi CTOJ
(auckyceus)
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7




4.6 Jlex @akTopsl, 00yCIaBIHBAOIINE JI1.1J12.1 OIIK-3.1;
CcBOOOJIHOE ABHIKEHHUE 2192 OIIK-3.2;
KHUIKOCTU. XapakTep OIIK-4.6;
JIBYDKEHUS KUJIKOCTH BIIOJIb OIIK-4.7
BEpPTHKAJIbHOMN CTEHKH,
pacnpeneneHue B HeH
TeMIIepaTyp U CKOpocTei,
n3MeHeHue ko3 dunrenra
TEIUIOOTIa4H1 IO BBICOTE
CTCHKH. XapakTep JIBIKEHHUS
JKMIKOCTH BOJIM3H
TOPU3OHTAJIBHBIX TPYO U
ITaCTHH.
4.7 Jlex PesynbpTaThl TEOPETHUECKUX H JIT.1J12.1 OIIK-3.1;
JKCIIEPUMEHTAIBHBIX 21032 OIIK-3.2;
HCCIIEAOBAHUN TEINIOOTIAYU OIIK-4.6;
IIPH €CTECTBEHHOW KOHBEKIUH. OIIK-4.7
PacuétHple ypaBHEHWUS.
TemnooTnada B OrpaHUYCHHOM
MIPOCTPAHCTBE, METOANKA
pacuéra.
4.8 Jlex [Torpanuuneie JI1.1J12.1 OIIK-3.1;
THIPOAMHAMHYECKUHA U 2122 OIIK-3.2;
TEIUIOBOH CIIOU: OTIpe/IeIIeHIE OIIK-4.6;
TpaHUI AJIs JAMUHAPHOTO U OIIK-4.7
TypOyJIEHTHOTO CIIOEB.
WHrerpanbHoe ypaBHEHHE
TEIUIOBOT'O ITOTOKA.
TemmooTnaya npyu JaMHHAPHOM
MIOTPaHUIHOM CJIO€.
4.9 Jlex COOTHOIIEHNE TOJIIIUH JI1.1J12.1 OIIK-3.1;
THAPOJIMHAMHYECKOTO | 2132 OIIK-3.2;
TEIUIOBOTO MOTPAHUYHBIX OIIK-4.6;
cnoéB. BrnusiHue nepeMeHHbIX OIIK-4.7
($u3nUecKnx napaMeTpoB Ha
Temtonepenady. Pacuér
TEIUIOOTIAYH TIPH
TypOyJIEHTHOM TOTPaHHYHOM
cJ0€ Ha OCHOBE
THIIPONHAMHYECKON TCOPHH
TETII000MeHa.
4.10 JIab Onpenenenne K03 PUIHEHTA JI3.5 Pabota B
TEIJIONPOBOAHOCTH METaslia 2192 MaJbIX
rpymmax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.11 JIa6 Omnpenenenne K03 PUIHESHTA JI3.6 Pa6ora B
TEIJI00TA4YH [IPU D132 MaJibIxX
BBIHY>KJICHHOM KOHBEKLIUU rpymnmax
BO3JIyXa OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.12 JIa6 Omnpenencaue K03 UIMESHTA JI3.2 OIlK-3.1;
TEIUIOOTIAaYy IIPU 2122 OIIK-3.2;
€CTECCTBEHHOM KOHBEKIIMH Ha OIIK-4.6;
000rpeBaeMoOM IMITHHIIPE OIIK-4.7
4.13 IIp Kpurnueckuii tuamerp JI2.1J13.1 Pa6ora B
TETUIOBOH M30JISIAN TPYObI 21032 MaJIBIX
rpymmnax
OIIK-3.1;
OIlK-3.2;
OIIK-4.6;

OIIK-4.7




4.14 IIp Temnoornayua npyu 1aMUHAPHOM JI2.1J13.1 OIIK-3.1;
1 TypOYJICHTHOM OOTEKaHUH 21032 OIIK-3.2;
IUIOCKOH TIJIACTHHBI OIIK-4.6;
OIIK-4.7
4.15 IIp Tennoornaua npu JI2.1J13.1 OIIK-3.1;
BBIHYKJICHHOM TIOTIEPEYHOM 2132 OIIK-3.2;
00TeKaHUN OTICTBHBIN TPYO U OIIK-4.6;
TpyOHBIX ITyYKOB OIIK-4.7
4.16 IIp Temnootnaua npu JI2.1J13.1 Pa6ora B
BBIHY)KJICHHOM JIBHKEHUH 2192 MaJbIX
KHUIKOCTU B TpyOax rpymnmax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.17 IIp WuTencudukamnus nporecca JI2.1J13.1 OIIK-3.1;
TeIIonepeiadu ¢ MOMOLIbIO 2122 OIIK-3.2;
opeOpeHus OIIK-4.6;
OIIK-4.7
4.18 IIp TemmooTnada mpu cBOOOTHOM JI2.1J13.1 OIIK-3.1;
JIBYDKEHUU KUJIKOCTH D132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.19 Cp [ToaroroBka Kk MpaKTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTam,KOHTPOIIBHOI padoTte 21032 OIIK-3.2;
1 5K3aMeHy OIIK-4.6;
OIIK-4.7
4.20 DK3aMeH JI1.1J12.1 OIIK-3.1;
2122 OIlK-3.2;
OIIK-4.6;
OIIK-4.7
4.21 Kontp.pabd OIlK-3.1;
. D132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pazgen | Pa3gen S. Tensoodmen npu
(azoBbIX NpeBpameHNAX
5.1 Jlex VYcnaoBust HEOOXOIUMBIE IS JI1.1J12.1 OIIK-3.1;
KoHeHcauuu napa. [lnénounas D132 OIIK-3.2;
M KanejbHas KOHJAEHCALH. OIIK-4.6;
Koa¢pouunent koHmeHcanum. OIIK-4.7
TepMuueckoe COIPOTUBICHUE
¢dazoBoro nepexoja.
52 Jlex Konnencauus cyxoro JI1.1J12.1 OIIK-3.1;
HACBIIIIEHHOTO Mapa Ha 21092 OIIK-3.2;
BEPTUKAJIBHBIX CTEHKAX; OIIK-4.6;
JIaMHHApHOE U TypOYJIEHTHOE OIIK-4.7

TeueHUe TIEHKH;
TEOPETUYECKUN pacuér
TETJIOOTAAYH TIPH JIAMHHAPHOM
TEUEHUU TUIEHKU; PacyET
CpelHel TeMI00TAAYH IPU
HaJIMYUH Ha TIOBEPXHOCTH
JIAMUHAPHOU U TypOyIeHTHOI
IJIEHKH.

BiusiHue Ha ckopocTth
KOHJICHCAIINH TTapa HaIH9Us
HEKOHJICHCUPYIOLIUXCS Ta30B.




53 Jlex Konnencauus napa BHYTpU JI1.1J12.1 OIIK-3.1;
TpyO, Ha MOBEPXHOCTH 21032 OIIK-3.2;
TOPU3OHTAIBHBIX TPYO 1 OIIK-4.6;
TpyOHBIX myukoB. Temnoornaua OIIK-4.7
IIpH KarejabHOW KOHAEHCALUU
napa.
Bnusaue neperpesa u
BIIQXKHOCTH Tapa Ha
K03 PHUIUEHT TEIIIOOTAAYH.
VYcioBus BO3HUKHOBCHHS
KHTICHHS U €TO MEXaHU3M:
MeperpeB JKUAKOCTH U HATUYHe
LEHTPOB NapooOpa3oBaHHs,
BO3HUKHOBEHHE TTApOBOH (Pa3bl
1 00pa3zoBaHKe MaPOBBIX
IIy3bIpen.
54 Jlex Bausaune cMaunBaeMoCcTH JI1.1J12.1 OIIK-3.1;
CTEHKH JXHIKOCThIO. Pocr, 21022 OIIK-3.2;
OTPBIB U JBU)KEHUE IIy3bIpeid OIIK-4.6;
napa. MUHUMAaIIBHBIA paJinyc OIIK-4.7
IIEHTpa MapooOpa3oBaHus,
M3MEHEeHHE THaMeTpa My3bIps
BO BPEMEHHU, OTPBIBHOM
JaMeTp.
TemnooO6MeH MeXTy CTEHKOH H
KHUIKOH (hazoil. Mexmy
JKUIIKOH 1 TapoBoit (ha3oil.
5.5 Jlex 3aBHCHMOCTh KOX(PPHIIHEHTA JI1.1J12.1 OIIK-3.1;
TEIUIOOTIa41 U TUIOTHOCTH 21022 OIIK-3.2;
TEIJIOBOT'O IIOTOKA OT OIIK-4.6;
TEMIIepaTypHOro Hamopa IMpH OIIK-4.7
KUTICHUH B OOJBIIOM 00BEME
JUTST OOJIACTH TTY3BIPYaTOro
KHTICHHUSL.
[Inénounsiii pexxum. [lepsas u
BTOpasi KPUTHICCKUE
IUIOTHOCTU TETUIOBOTO IMOTOKA.
W3MmeHneHune TemiooTnauu u
TeMIIepaTypbl CTEHKH NPU
IUIEHOYHOM PEXUME KHUITCHHUS.
5.6 Jlex 3aBHCHMOCTB KOd(PPUITHEHTA JI1.1J12.1 OIIK-3.1;
TEIUIOOTAYN OT JAaBJICHHS, 2192 OIIK-3.2;
CBOMCTB KHIKOCTH, COCTOSTHUS OIIK-4.6;
TBEPJION IOBEPXHOCTH U OIIK-4.7
Jpyrux (h)aKTopoB IpH
KUIICHUH B OOJIBIIOM 00BEME.
PacuétHple 3aBUCUMOCTH LTS
ko3P uIIMeHTa TETUTOOTIAYN
B YCIIOBUSIX CBOOOJHOTO
JBYDKEHMSL.
5.7 Jlex TemnooOMeH Mpu  KUTICHUH JIT.1J12.1 OIIK-3.1;
XKHUIKOCTH B TpyOax: xapaxkrep 01022 OIIK-3.2;
JIBUKEHMSI TAPOKUAKOCTHON OIIK-4.6;
CMECH B TOPU3OHTAIBHBIX U OIIK-4.7
BEPTUKAIBHBIX TpyOax.
MexaHu3m IIEHOYHOTO
KWUIIEHHUs, PaCUETHbBIE
3aBHCUMOCTH.
5.8 IIp TemmooOMeH Mpu KHTICHUN JI2.1J13.1 OIIK-3.1;
OTHOKOMIIOHEHTHON KUIKOCTH 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 IlonroToBka K MpakTU4ECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJIBLHO padoTe 2122 OIlK-3.2;
1 9K3aMEeHYy OIIK-4.6;
OIIK-4.7
5.11 Kontp.pab OIIK-3.1;
. 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pasnen |Pa3zgen 6. Tensioodmen
U3JIyYeHHeM

6.1 Jlex ®dwusuka nporecca nepeaavn JIT.1J12.1 OIIK-3.1;
TeIIa 3JIEKTPOMAarHUTHBIM 21092 OIIK-3.2;
U3IY4ECHUEM. OIIK-4.6;
OCHOBHBIE IOHSITHSA: TIOTOK OIIK-4.7
U3ITy4EHUs], TIOBEPXHOCTHAs U
CIIEKTpaJIbHAS TJIOTHOCTh
MIOTOKA U3TYYEHUS,

WHTEHCUBHOCTH (SIPKOCTb )
W3IYYCHUS, B3aMOJICHCTBHE
TeNa ¢ U3yYeHnEeM

( mornomeHue, oTpaxeHue,
IpoITycKaHue), abCOIMIOTHO
4EPHOE H CEpoe TENO.

6.2 Jlex 3aKoHBI U3ITyUEHHs a0COIOTHO JIT.1J12.1 OIIK-3.1;
yépHoro Tena: 3akoH [lnaHka, 2152 OIIK-3.2;
3akoH BuHa, 3akon Credana - OIIK-4.6;
Bonbumana. CteneHs 4epHOTHI OIIK-4.7
ceporo Tena.
3akon Kupxroda mis
MOHOXPOMaTH4ECKOro U
WHTETPATBHOTO U3ITYICHHUSL.
3akoH JlambepTa.

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

H3IIy4YCHUEM B 2132 OIIK-3.2;
3aMKHYTOM cucTeme, OIIK-4.6;
COCTOSILLIEN U3 JBYX CEPBIX OIIK-4.7
TeN: OOIIUit cayJaid, Ten ¢
TUTOCKOTIaPaIIeTbHBIMH
MTOBEPXHOCTSIMH.

[Ipumenenue sKpaHoB.
Oco0eHHOCTH TeIIooOMeHa
M3TYYCHUEM B MOTIIOIAIOIINX
cpenax.

6.4 JIab OnpeneneHue CTeNECHA JI3.5 OIIK-3.1;
YEPHOTHI U3TyYarolien 2132 OIIK-3.2;
METAJUINYECKOM TOBEPXHOCTU OIIK-4.6;

OIIK-4.7

6.5 JIab Hccaenosanue TemioooMena 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 IlonroToBka K NpakTU4ECKUM JI1.1J12.1 OIIK-3.1;
paboTam,KOHTPOILHOI padoTte 2122 OIIK-3.2;
1 DK3aMEeHY OIIK-4.6;

OIIK-4.7

6.8 OK3amMeH JI1.1J12.1 OIIK-3.1;

21022 OIIK-3.2;
OIIK-4.6;

OIIK-4.7




6.9

Kontp.pab

0132

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

Paznen

Pazgen 7. Ciio:KHbBIH
TENnJI000MeEH.

7.1

Jlex

Ilepenaua Tenna uepes
IUIOCKYIO CTEHKY.
Pacnpenenenue teMnepaTypbl
B TOHKOI CTEHKE IpHU
MOCTOSTHHOM M IEPEMEHHOM
k03¢ dunmeHTe
TETIONPOBOTHOCTH.
ITapameTps! TEMIOBOTO MOTOKA,
3NEKTPOTUAPOTEIIOBAS
ananorus. [lepenaya reria
4yepe3 MHOTOCJIONHYO
IIIOCKYIO CTEHKY.

JI1.1J12.1
2102

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

7.2

Jlex

Iepenaua temna yepes
IIITHHIPIYECKYIO CTCHKY.
Pacnpenenenue remneparyp B
CTEHKE JUIMHHOTO LIMINHIpPA
IIPU TIOCTOSTHHOM U
nepeMeHHOM Kol durmente
TEMIONPOBOIHOCTH.

AHanu3s napameTpoB
TETJIOBOTO ITOTOKA,
pUOIMKEHHBIE (POPMYIIBI.
MHorocnoiHas
IVTHHIPHYECKas CTCHKA,
KPUTUYECKUN TUaMeTp
TEMJIOBON U30JIALUU TPYOBL.

JI1.1J12.1
01022

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

7.3

Jlex

Ilepenaua Temna uepes
IIapOBYIO CTCHKY.
TennonpoBoJHOCTb B CTEPIKHE
MOCTOSTHHOTO TONEPEYHOr0
CeueHMs] KOHEUYHOH 1
0eCKOHEYHOI JUTHHEL.
WnuTencudukanus mpouecca
Temonepeaayn,
TerIonepeaada pedpHCTHIX
CTEHOK.

JI1.1J12.1
2102

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

7.4

Jlex

Harpesanue (oxnaxaeHue)
IUTACTHH U LHIMHIPOB
KOHEYHOH TOJIITHHEI 1
IMaMeTpa, Mpu OECKOHEYHOH
LIMPHUHE TUIACTUHBI U ITMHAX.
HarpeBanue (oxyaxaeHue) tes
KOHEYHBIX Pa3MepOB.
Perynsapnslil pesxum
HarpeBaHus (OXJIaXICHUS) TeIl:
CBOWCTBa TEMITEPATYPHOTO
T0JIs1 B HAYAJIBHBIN NIEPUOJ U B
PETYISIPHOM PEKUME; TEMIT
OXJIAXK/IECHUS U OlIpeliesieHHe
TETUTO(QH3HIECKIX
XapaKTepHCTHK METOJIOM
PETYJISIPHOTO peKUMa.
YnciieHHBIE METOIBI PEIICHHS
3a71a9 TeTUIONPOBOJHOCTH

JI1.1J12.1
0132

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

7.5

Ip

OmnperneneHne MOBEPXHOCTEH
Harpesa TernooOMEeHHBIX
anmnaparoB MPH MPsSMO-
MIPOTHUBOTOKE (¥ C
HCIOJIb30BaHU-eM DBM)

JI2.1J13.1
0132

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




7.6 Cp IlonroToBka K MpakTU4ECKUM JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJIBLHO padoTe 2122 OIlK-3.2;
1 9K3aMEeHYy 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 Kontp.pab OIIK-3.1;
. 2132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pasnen |Pazgen 8. MaccooOmeH:
IMoTok Macchl KOMIIOHEHTA;
BekTop NJIOTHOCTH MOTOKA
Macchl.

8.1 Jlex KOHBEKTHBHBIN TEII000MEH JI1.1J12.1 OIIK-3.1;
KaK COBOKYIIHOCTb 0132 OIIK-3.2;
MOJIEKYJISIPHOTO U MOJISIPHOTO OIIK-4.6;
nepeHoca. OIIK-4.7
Temnootnaua: B ogHO(a3HBIX
KHUJIKOCTSX U IIpU  (ha30BBIX
MIPEBPAICHUSX, TIPH
BEIHY)KJICHHOU U €CTECTBEHHON
KOHBEKIIHH.

IoHsiTHE O TEIIOBOM
MIOTPAHUYIHOM CJIO€ U CBSI3b C
THIPABIMYECKIM
MOTPAHUYHBIM CIIOCM.

8.2 Jlex JlamunapHoe u TypOyneHTHOe JIT.1J12.1 OIIK-3.1;
TEUCHHUE KUIKOCTH, CBS3b 21022 OIIK-3.2;
peXuMa TEUEHUs ¢ OIIK-4.6;
TEII00OMEHOM. OIIK-4.7
Cucrema auddepeHnnanTbHBIX
YpaBHEHUI
HEH30TEPMHUUECKOTO
JBIDKCHUS: ypaBHCHHUS
TEIUIOOTIA4H, SHEPTHH,

JBYKEHUSI U CTUIOLTHOCTH.

8.3 Cp [ToaroroBka K NpakTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTam,KOHTPOJIBHOM paboTe 2132 OIIK-3.2;
1 9K3aMEeHYy OIIK-4.6;

OIIK-4.7

8.4 Ok3amMeH JI1.1J12.1 OIIK-3.1;

2132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen |Pazgen 9. MoaekyJisipas

augpdysus:
KOHIEHTPAIIMOHHAS

audoysus, 3akoH Puxa;
Tepmo- u 6apoauddysus;
MaccooTaaua
MaTteMaTHUecKOe ONMCAHNE
U aHAJIOT U NMPOLIECCOB Macco
- H TEIJI0O0OMEeHA




9.1 Jlex OCHOBHBIE ITOJIOKEHUS JI1.1J12.1 OIIK-3.1;
TEOPUU MacCCOOOMEHa. 21032 OIIK-3.2;
KoHnuentpanuonnas, TepMo- u OIIK-4.6;
6apoauddysus. 3akon Duka. OIIK-4.7
Koadpduuuent nuddysun.

KonBekTrBHBINH MaccooOMeH
KaK COBOKYITHOCTh MOJIIPHOTO
Y MOJIEKYJISIPHOTO TiepeHoca
BemecTBa. [ImoTHOCTE MmoTOKA
Macchl B IpoIiecce
KOHBEKTHBHOTO MaccOOOMeHa.

9.2 Jlex Jucby3noHHBIH TOrpaHUYHBII JI1.1J12.1 OIIK-3.1;
CJION, er0 OIHCaHHE. 21092 OIIK-3.2;
I'paHnuHble yci0BUS Ha OIIK-4.6;
MIOBEPXHOCTH pazfena ¢as. OIIK-4.7
Koadduuunent maccoornaun.

[IpumeHeHne Teopuu Mogoous
K TIpoIieccaM MaccooOMeHa,
OCHOBHBIE YHUCIIa MOI00US.
AHanorus mporeccoB TEIIo -
¥ MaccooOMEHa.

9.3 Cp [ToaroroBka K MpaKTUYECKUM JIT.1J12.1 OIIK-3.1;
paboTam,KOHTPOIBHOI paboTe 2122 OIIK-3.2;
1 3K3aMeHy 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 | Pazgen 10.

TemnomaccoodoMeH;

TeIJIOTHAPABIMYECKU T

pacyeT Tenjio 00MeHHbIX

annaparos.

10.1 Jlex Haznauenue u knmaccudukaius JIT.1J12.1 OIIK-3.1;
TEINIOOOMEHHBIX alMapaToB. 2122 OIIK-3.2;
OCHOBBI TEIUIOBOTO H OIIK-4.6;
TH/IPABIMYECKOTO pacyEToB OIIK-4.7
TEII00OMEHHUKOB:

MIPOEKTHBIN U OBEPOUHBIHI
pacuétsl.

10.2 Jlex ITopsimoxk TeroBoro pacuéra u JIT.1J12.1 OIIK-3.1;
OCHOBHBIE JTAIlbl: BEIOOP 21032 OIIK-3.2;
TEIUIOHOCUTENICH U CXEMBI KX OIIK-4.6;
JIBHOKCHHS, CBEICHUE OIIK-4.7

apaMeTPOB JIBIKCHHS
TEIUIOHOCHUTENEH K TETTIOBOMY
Oanancy, onpeneneHue
KOHEYHBIX IapaMeTPOB
TEIJIOHOCHUTENIEH, CPeTHEro
TEeMIIepaTypHOro Hamopa,
cpenHero ko3¢ GuIreHTa
TEIUIONepEIauH, MapaMeTPOB
pazzenurenbHON TBEPAOH
MTOBEPXHOCTH.

ITopsimox ruapaBIUYECKOro
pacuéra: onpeneneHue oTepb
Ha TPEHUE U B MECTHBIX
CONPOTHUBIICHUSIX ISl KaXKIO0TO
TETUIOHOCUTEJIS, BBIOOD
HEOOXOIUMBIX MOIITHOCTEH JIJIst
obecrieueHust 3aJaHHbIX
PEKUMOB TEUEHHUS
TEIUIOHOCUTEINEH.




10.3 JIa6 Omnpenenenue ko3 hunueHTa JI3.3 OIIK-3.1;
TEIIoNepelayy PH TEYCHUN 21032 OIIK-3.2;

XKHUIKOCTH B TpyOe (TpyOa B OIIK-4.6;

Tpy6e) OITK-4.7

10.4 IIp [Topsinok TemoBoro pacuera u JI2.1J13.1 OIIK-3.1;
OCHOBHEIE ATAITbI 21032 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

10.5 IIp OCHOBBI THIPABIMYECKOTO JI2.1J13.1 OIIK-3.1;
pacueTa TermI000MeHHUKA 2132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

10.6 Cp IlonroToBka K NpakTU4ECKUM JI1.1J12.1 OIIK-3.1;
paboTam,KOHTPOILHOI paboTte 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.pabd OIIK-3.1;
. 0132 OIIK-3.2;

OIIK-4.6;

OIIK-4.7

5. OBPABOBATEJIBHBIE TEXHOJIOI'MA

O0pa3oBaTelIbHbIC TEXHOJIOTHH C UCTIONb30BAHUEM aKTHBHBIX METOJIOB 00yUYCHHUS (JICKIHs — Oecena)

OO6pazoBarenbHbIC TEXHOJIOTHH C UCIIOJIb30BAHUEM HHTEPAKTUBHBIX METO0B 00y4eHUs (KPYTJIbIiA CTOJ (JIMCKYCCHSs))

TexHoNmorus KONJIEKTUBHOTO B3aMMOJEHCTBHS (paboTa B MaIbIX IPYMIax) (CaMOCTOATENbHOE H3yU€HHE 00yUaroIMUCS HOBOTO
MartepHaja HOCPEACTBOM COTPYTHHIECTBA B MAJBIX IPYIIIAX, JaeT BO3MOKHOCTh BCEM YUaCTHHKaM yJacTBOBATh B padore,
MPaKTUKOBATh HABBIKH COTPYAHNYECTBA, MEKINIHOCTHOTO OOIIICHUS)

6. POH/J1 OIEHOYHBIX CPEICTB

6.1. KoHTpoJIbHBIE BONPOCHI M 32 JaHUS

Texymuii KOHTPOJIb 3alUTa J1a0OPATOPHBIX PabOT:

Jlabopatopnas padota Nel "Omnpenenenue ko3 uImenTa TermIonpoBOIHOCTH TEIION30JIAIUOHHOT0 MaTepraa"
KoHTponbHbIe BOIPOCH TSI CAMOMIPOBEPKU

1. KakoBa niens paboThI?

2. Yo Takoe TerIonpoBOAHOCTh?

3. B ueM usMmepseTcs TeI0npOBOAHOCTE?

4. Yro Takoe KOXPPHUIUEHT TETUIONPOBOAHOCTA?

5. UTo Ha3bIBaeTCs CTALMOHAPHBIM PEKUMOM?

Jlabopatopnas padota Ne2 "Omnpenenenne ko3 duimenta TemmonpoBoIHOCTH MeTauia"
KonTpomnbHble BOIPOCHI U1 CaMOIPOBEPKU

1. KakoBa 11en1b paboThI?

2. Yro Takoe TersIonpoBOAHOCTE?

3. Kaxue MaTepuasl 0071a1af0T JIydIIed TEIUIONPOBOAHOCTHIO?

4. B yem uzMmepsieTcst TemIONPOBOIHOCTE?

5. Kakune mMetamiel 001a1aloT HanOOoJIBIIEH TEIUTOIPOBOIHOCTHIO?

JlabopaTopHas pabota Ne3 "Omnpenenenue ko3 PUIIEHTa TEINIOOTAAYH IPH BBIHYKICHHON KOHBEKIHH BO3ayXa"
KoHTponbHbIE BOIPOCH 1J151 CAMONPOBEPKH

1.Kaxkoit kpuTepHii SIBISETCS ONpeeNIeMbIM IIPH HAX0XKICHUH KO GHUIINCHTA TSIUIOOTAAYH?

2.Kakue kpuTepun moio0us SBIISIOTCS OIPENSIISIONNMH JUTS TeIUNI000MEHA ITPY BRIHYKIECHHOI KOHBEKIIHN?

3.Kakue pexxuMbl TeueHHs TEIJIOHOCUTENS B TPYOKax WM KaHajlaX BO3MOXKHBI [IPH BBIHYK-/I€HHON KOHBEKIIMH U KaKUMU
KPUTEPUAIbHBIMU YPAaBHEHUSMH CIIELYET BOCIIONb30BaThCs?

4.Kakoif k03 pUIIEeHT TeIUI00TAaYH MMeeT OoJIbIlee 3HAUCHUE P JBIDKCHNH TEIUIOHOCHTETIS: B TPYOKax, BIOTH MITH MOMEPEK
my4yKa TpyOOK, €CJIM TeMIIepaTypa, AaBJICHNE U CKOPOCTh TEIUIOHOCUTENS OJUHAKOBBI?

5.aiite onpeneneHrue KOHBEKIIMH, BEIHYKICHHOW KOHBEKIIUN?

6.3 KaKnX OTHENBHBIX 3JIEMEHTOB COCTOMT TPyOUaTHIN TEINI00OMEHHHK?




Jlabopatopnas pabota Ned "Omnpenenenue ko3 uIMenTa TermIo0TAaun MPH eCTECTBEHHON KOHBEKIIMH Ha 000rpeBaeMoM
uuuHIpe”

KoHuTpomnbHbIe BOIPOCHI I CaMOIPOBEPKU

1.Cdopmynupyiite nenb pabOTHL.

2.late onpeencHue K03QGUIMESHTY TSIUIOOTIAYH.

3.Y10 Takoe KOHBEKIIHS ?

4. Y10 noKa3pIBaeT TEIUIOBOM ITOTOK?

5.IlpuBeanTe ypaBHEHHE TEIIIOBOTO MOTOKA.

Jlabopatophas pabota Ne5 "OmnpeneneHue CTeeHN YSPHOTHI U3TyJaONIed METATTMYECKONH TTOBEPXHOCTH"
KonTpomnbHble BOIpOCH! 11 CaMOIPOBEPKU

1.Chopmynupyiite 3akon Ctedana-bonbimana.

2.YTt0 TaKkoe CTeneHb YepHOTHI?

3.Yt0 Takoe u3IydaTenbHas ClIOCOOHOCTH Tena?

4.JlaTb omnpenesneHre abCcoIIOTHO YEPHOTO Tea.

Jlabopatophas pabora Ne6 "HccnenoBanue TerooOMeHa u3nydeHnem"
KoHTpoJbHBIE BOMPOCHI AJIsl CAMOIIPOBEPKU

1.Kak ¢popmupyrotcs 3anpochkl B Access?

2.Kaxkwue onepaTopsl BBl HCIIOIB30BANHN B paboTe?

3.Hanwmcats 3anpoc 1o 3a1aHUIO MpernoaaBaTens.

4. Kak paboTaroT CI0XKHbBIE 3aMPOCHI?

JlabopaTopHas pabota Ne7 "Omnpenenenue ko pUIeHTa TEIUONepe1adHl IPU TSICHUH XUIKOCTH B TpyOe (Tpyda B TpyOe)"
KoHTposbHBIE BOMPOCHI AJIsl CAMOIIPOBEPKU

1.YUro Takoe TernaooOMEeHHbIE anmaparbl?

2.Kaxkwue TerrooOMeHHBIE anIapaThl Ha3BIBAIOTCS TOBEPXHOCTHBIMH?

3. Kakne cxeMbl ABHKEHHUS TEIUIOHOCUTENS BBl 3HaeTe?

4.Yro Takoe K03 (HUIMEHT TEINIOOTAAYH 1 €r0 €ANHHIBI H3MEPEHHs?

5.IIpuseaute GopMyy st onpenencHus K03GOUITHSHT TEII00TIAYH.

6.2. TeMbI NHCBMEHHBIX PadoT

KonTpomsHas padoTa:
Lenb padotsr: KoHTponbHast paboTa BBIMOIHAETCS C LEJbI0 3aKPEIUICHHS 3HAHHH, TOJyYEHHBIX B IPOLIECCE H3YUCHUS
JMCUUIUTHHBIL.

OcHOBHas TeMaTHKa: pacyeT, BEIOOP THIA M KOHCTPYKIIUH MOBEPXHOCTHOTO MHOTOXO/IOBOTO KOXKYyXOTPYOHOTO TEIUIOOOMEHHHKA.

Pexomennyemslit 00beM padboTh: bakanaBpam o yueOHOMY IUIaHy HEOOXOAMMO BBINIOIHUTh KOHTPOJIBHYIO paboty. BapuaHt
KOHTPOJBHON pabOTHI OTpeensieTcs: ABYMs IMOCISAHUMH II(paMy 3a4eTHOW KHIKKH. [IpH 3TOM B Ka)KIOM 3aaHUH YacTh
MCXOJHBIX JaHHBIX BRIOMpaeTCs 10 mocienneil mudpe mudpa, a 9acTh — MO IPEIIOCISAHEH.

B konie paboTsl HEOOXOAUMO MPUBECTH CIHUCOK MCIOIB30BAHHOW JIMTEPATyphl, B CAMOM TEKCTE KOHTPOJIBHON paboThI
JIaTh CCBUIKM Ha COOTBETCTBYIOLIUE HCTOUHUKY.

Berinaua 3aganus, IpreM KOHTPOJIBHOH pabOThI IPOBOJUTCS B COOTBETCTBHHU C KAJICHJAPHBIM YIEOHBIM TPahUKOM.

6.3. ®OH/ OLIEHOYHBIX CPEICTB

OK3aMeHAIMOHHBIC BOIIPOCHI:

Pasznen Nel "CrniocoOs! Temoodmena”

1.1 Ilpenmer Kypca, oOIIHE TOHATHSI.

1.2 OcHOBHBIE TpOLECCHl Iepeaadl TeIlla: TEIIONPOBOIHOCTh, KOHBEKTHBHBIN TEIIIOOOMEH, paAnaliOHHEIA TEIUI00OMEH.
1.3 TenmmooTnaya u Temonepeaaya.

1.4 OcHOBHBIE KONMYECTBEHHBIE XapaKTEPUCTUKU TpoOLECcca IEPEHOCa TEIlIa: KOJINYECTBO TEIlIa, TEMIOBOM MOTOK, INIOTHOCTh
TEIIOBOT'O MOTOKA, MOLIHOCTh BHYTPEHHUX UCTOUHUKOB TEILIA.

1.5 Baxxneiimue 3Tansl pa3BUTHS YUEHHS O TEIUIO- U MAacCOOOMEHe, BKJIaJ POCCHHUCKHX YUEHBIX B Pa3BUTUE yUCHUS O
TEIIOMacCOOOMEHE, IEPCIECKTHBBl Pa3BUTHS.

1.6 KoaddurmeHT TeMnepatyponpoBOJHOCTH, 3aBUCHMOCTB OT ITapaMeTPOB TIporiecca.

1.7 KpaeBble ycioBusl AJIs IPOLECCOB TEIIONPOBOJHOCTU: HAYAJIbHBIE U IPAHUYHBIE YCIOBHUS IIEPBOrO, BTOPOrO, TPETHErO U
4eTBEPTOro poja.

1.8 Cuctema nuddepeHnnanbHBIX YpaBHEHNH KOHBEKTHBHOTO TEIIIOOOMEHa.

Paznen Ne2 "JTuddepennuansHoe ypaBHEHHE TEINIONPOBOIHOCTH | ero pemmeHus; Cucrema quddepeHnuansHbIX ypaBHEHUH
KOHBEKTHBHOT'O TeriooomeHa"

2.1 3akon Hprotona-Puxmana.

2.2 YcnoBust monoOust (pU3NYECKUX IPOLECCOB, CBONCTBA ITOJOOHBIX IIPOLECCOB.

2.3 [IpuBeneHne ypaBHEHHH TEIUIOBBIX IMOTOKOB K Oe3pa3MepHOMY BUY.

2.4 OcobeHHOCTH TedeHMs! U TerooOMeHa B TpyOax. JlaMuHapHBIH 1 TypOyIEHTHBIH PEXUMBL. Y 9aCTKH T'HAPOJIMHAMUYECKON 1
TETUIOBOH cTaOMIIM3aliH, CTAOMIN3NPOBAaHHOE TEUCHHE.




2.5 BA3KOCTHBIA M BSI3KOCTHO-TPABUTALMOHHBIA PEXHUMBI Te4eHHA. MeToapl pacdéra TeIIOOTAAYU NPU CTaOMIH3HPOBAaHHOM
TEYCHHUH B TPyOax.

2.6 TerurooTnaya mpH JTaMUHAPHOM M TYpOYJIEHTHOM pPEXHMax TEUSHHMS KUIKOCTH B IMIANKUX TPyOax KPyIJoro CeueHHs,
pacuérabie popMynsl. TemnooTaaua mpu NePexoHOM PEeXUME TCUCHUS KUIKOCTH.

2.7 Temnootaaya B TpyOax HEKPYTJIOTro MONEPEYHOrO CEUCHUS U B U30THYTHIX U IIEPOXOBATBHIX TPyOax.

2.8 I3MeHeHUe TeMI00Ta4H 110 OKPYXKHOCTH TPYOOK Imydka. MI3MeHeHne TernooTaun (CpesHue psiabl) B 3aBUCUMOCTH OT HOMepa
psia ¥ MEXXOCEBBIX pacCTOsHUI TpyOoKk. PacueTHsle 3aBrucuMocTH. CpaBHUTENBHAS TEINIOOTAAYA IIAXMATHOTO H KOPHIOPHOTO
My4KOB TPyO.

Paznen Ne3 "[IpumeHeHHe METOIOB MOAOOWS M pa3MEPHOCTEH K H3YIEHHIO IIPOIIECCOB KOHBEK-THBHOTO TEINIO0OMeHa"

3.1 Pe3ynbTaThl TEOPETUUECKUX U HKCIEPUMEHTAIBHBIX UCCIEN0BAHUI TEIUIOOTAAYM IIPU €CTECTBEHHOW KOHBEKIMU. PacuérHble
ypaBHEHHUSL.

3.2 TeruiooTa4ya B OrPaHUYEHHOM MIPOCTPAHCTBE, METOIMKA PACUETa.

3.3 IorpaHuyHBIe THAPOAMHAMUYECKIH M TETUIOBOH CIIOM: OIpeeIeHHe TPAaHUII JUTST JIAMHHAPHOTO U TypOYyIEHTHOTO CIIOEB.

3.4 MHTerpansHOe ypaBHEHHE TEIUIOBOTO MOTOKA.

3.5 BrusiHue nepeMeHHbIX (GU3HMYECKUX apaMeTpoB Ha Tertonepenady. Pacuér reruiootnaun npu TypOyJICHTHOM HOTPaHUYHOM
CJI0oe Ha OCHOBE TMAPOAMHAMUYECKOH TEOPUH TEIUIO0OMEHa.

3.6 BiusiHue meperpeBa U BIaXXHOCTH Iapa Ha KO (UITNEHT TEIUIOOTaul. Y CIIOBHS BO3HUKHOBEHHS KHIICHHS M €T0 MEXaHU3M:
neperpes KUJIKOCTH U HaJTM4YKe LIEHTPOB MapooOpa3oBaHus, BOSHUKHOBEHUE MAapoBOH (a3bl U 00pa30oBaHHE MApOBBIX ITy3bIpeil.
3.7 BnusiHMe cMaunBaeMOCTH CTEHKH )KUAKOCTbIO. POCT, OTpBIB M ABMKEHHE ITy3bIpel apa. MUHMMAaIbHBIA paauyc LEHTpa
mapooOpa3oBaHM, H3MEHEHHE AnaMeTpa Iy3bIpsl BO BPEMEHH, OTPHIBHON AHaMeTp.

3.8 3aBucumMocTs K03(uUIMEHTa TeMI00TAAYN U INIOTHOCTH TEIIOBOTO ITOTOKA OT TEMIIEPAaTyPHOT0 HATlopa MU KUIICHUH B
GosbIIoM 00BEME 171 00IaCTH ITy3BIPYATOrO KUTICHHMSI.

Paznen Ne4 "TennmooTnava v THAPABIMYECKOE COMPOTUBIICHNE IIPU BEIHYKACHHOM TEUCHUH B KaHalaX, 00TeKaHUU TPpyOBI U IMydKa
TpyO; pacuer K03 (PUIIHMEHTOB TEIUIOOTAAYH IIPU CBOOOTHON KOHBEKINH"

4.1 IInénounsit pexxuM. [lepBast u BTopasg KpUTHYECKHE MIOTHOCTH TEMJIOBOTO NMOTOKA. Mi3MEHEHHE TEMI00TAaYN U TEMIIEPATYPhI
CTEHKH TIpH IUIEHOYHOM PEKUME KHUIICHHUS.

4.2 3aBucuMocTbh K03 (HUIEeHTa TEeMIO0TAaYN OT JAaBJICHUS, CBOMCTB >KUAKOCTH, COCTOSHUS TBEPHOHN MOBEPXHOCTH U APYTHX
(haKTOPOB MpH KMIEHUH B OOIBIIOM 00BEME.

4.3 PacuéTHBIC 3aBHCUMOCTH IS KO3(QHUIMEHTa TEeIUIOOTAaYl B YCIOBHSAX CBOOOIHOTO JBMKCHHS.

4.4 MexaHu3M MIEHOYHOIO KHIIEHUS, PACYETHBIE 3aBUCUMOCTH.

4.5 ®usuka nporecca Mepegayl Tera NeKTPOMATHUTHBIM U3ITy4YeHHEM.

4.6 3aKoHbI U3ITy4eHus aOCOMOTHO YEPHOTO Tela: 3akoH [lnanka, 3akon BuHa, 3akon Credana - bonbimana.

4.7 3axon Kupxroda ans MOHOXpPOMATHYIECKOTO W MHTETPATLHOTO H3ITyUeHHS.

4.8 3axon JlambepTa.

Pazgen Ne5 "TemmooOMeH mpu (a30BBIX IpeBpaNICHUIX "

5.1 IIpuMeHeHUE SKPaHOB.

5.2 Ananu3 napameTpoB TEIUIOBOTO MOTOKA, MPUOIMKEHHBIE (POPMYJIBL.

5.3 UuceHHbIE METOBI PELIEHUS 3a7a4 TEIIONPOBOJHOCTH.

5.4 Cucrema muddepeHIHAIPHBIX YPaBHCHHH HEM30TEPMHUIECKOTO IBIKCHUS: YPAaBHEHHS TEIUIOOTIAYH, SHEPTHH, IBIKECHUS U
CIUTONIHOCTH.

5.5 OcHOBHBIE TNOJOXKEHUsS TeopuH MaccooOMeHa. KoHneHTpalmonHas, TepMo- 1 6apoaudysus. 3akon Puka. Koappunuent
muddysumn.

5.6 Iuddy3noHHBIH TOrpaHUYHEIN CIIOH, ero omucaHue. [ paHNYHBIE YCJIOBHS Ha MMOBEpXHOCTHU paszena ¢a3. Koaddumment
MacCOOTIAYH.

5.7 IIpumeHeHne Teopuu MogoOHs K mporeccaM MaccooOMeHa, OCHOBHBIE YHCiIa MOA00Ms. AHAJIOTHS IIPOLECCOB TEIUIO - U
MaccooOMeHa.

5.8 OCHOBBI TEIUIOBOTO U THAPABINYECKOTO PACUETOB TEIIIOOOMEHHUKOB: IMIPOEKTHBIA U TOBEPOYHBIH PACUEThI.

Paznen Ne6 "TeriooOMeH uzmydeHneM"

6.1 ITopanok TemIoBOro pacyéra U OCHOBHBIE 3TAllbl: BEIOOP TEINIOHOCUTEIICH M CXEMBI HX JBIDKCHUS, CBEICHHEC IapaMeTpPoB
JBIDKEHUS TETIJIOHOCUTENEH K TEeIIoBoMY OallaHCy, OIpeie/ieHre KOHEYHBIX TapaMeTpOB TEIIOHOCUTENEH, CpeiHeTo
TEMIIEpPaTypHOTO HAIopa, CPeJHEr0 Ko3(hPUIMEHTa TEIIoNepeiaull, IapaMeTpoB pa3JeIUTENbHOM TBEPIOI MOBEPXHOCTH.
6.2 Ilopsimok TUApaBIMYECKOro pacyéra: OnpeecHUE II0TEPh Ha TPEHUE U B MECTHBIX COIPOTUBIICHUSAX AL KaXI0ro
TETIIOHOCHUTES], BBIOOP HEOOXOAMMBIX MOIIHOCTEH I 00eCTIedeHNs 3aJaHHbIX PEKIMOB TCUCHUS TEIIIOHOCHUTETCH.

6.3 MexaHu3M npolecca TeMIONPOBOAHOCTH B TBEPJBIX TelaX, B XKUIKOCTIX U rasax.

6.4 TemniepaTypHOe 110J1€, TPaTUEHT TeMIEpaTyphl, 3akoH Dypbe.

6.5 Koa¢hpumueHT TemIonpoBoAHOCTH, 3aBUCUMOCTE OT IIAPAMETPOB IIpoIecca.

6.6 TuddepenuunansHoe ypaBHEHUE TEIIONPOBOIHOCTH.

6.7 Ob11ee nmpesCcTaBIeHIE O METO/aX PEIICHNUS 33124 TeIIONPOBOIHOCTH.

6.8 Il — Teopema, OCHOBHBIE KPUTEPHU TEIUIOBOTO TOMOOHS.

Pazgen Ne7 "CnoxHblil TeruiooomeH."

7.1 Wcrionp30BaHKE OIBITHBIX TAHHBIX JUIA TONyYeHUS HONYySMIHPHICCKUX YpaBHEHHH ITOTO0HA.

7.2 TlapaMeTpsl NOTPAHUYHOTO CJIOS IIPU MOMEPeIHOM OOTEKAaHWN IMIHHAPHYECKAX MOBEPXHOCTEH M MX CBA3b C
TEIUIOOTAAYEH.




7.3 Xapakrep U3MEHEHUS] TEIUIOOTAAuH MPH  Pa3IMYHBIX YCIOBUSX OMBIBAHHS KUIKOCTHIO. CpenHuil KodQPHUIUEHT TeIIO0TAAYH,
pacyeTHbIC 3aBUCMOCTH.

7.4 BriusiHue cTeneHu TypOyTu3aryy Haberaroniero NoToka M yria aTaki Ha TeTUIO0Taady MWIHHIpa.

7.5 OcHOBHBIE THIIBI ITy4KOB Tpy0. JlamuHapHOE U TypOYIEHTHOE TeUEeHHE KHUIKOCTH B ITyUKaX.

7.6 ®axTopsbl, 00ycaaBIuBaloIIne CBOOOAHOE IBIKEHHE KUIKOCTH. XapakTep ABMKEHUs KUIKOCTH BJIOJb BEPTHKAJIbHOMN CTEHKH,
pacmpenenieHue B HEel TeMIepaTyp U CKOPOCTEH, M3MeHeHHe K0d(D(HUITMeHTa TEIIO0TAa4YH IO BHICOTE CTCHKH. XapakTep
JIBOKEHUS JKUIKOCTH BOJIHM3H TOPU3OHTANBHBIX TPYO W IIACTHH.

7.7 TernooTnaya nNpy JaMUHAPHOM IIOIPAaHUYHOM CJIOE.

7.8 CooTHOIIIEHUE TOJIIMH THJIPOJUHAMHYECKOTO M TEIUIOBOTO IMOTPAHUYHBIX CJIOEB.

Paznmen Ne§ "MaccooOmen: I1oTok Macchl KOMIOHEHTa; BeKTOp TIIOTHOCTH ITOTOKAa MaccChl."

8.1 YcnoBus HeoOXonuMble I KOHAeHcauuy napa. [Inénounas u kanensHast koHaeHcauus. KoagpuurueHT KoHIAEHCANH.
8.2 Tepmuueckoe compoTuBIIeHHE (Pa30BOT0 MEpexoa.

8.3 KonzeHcarys Cyxoro HachIIIEHHOTO NTapa Ha BEPTHKAIBHBIX CTEHKAX; JAMIHHAPHOE U TypOyJICHTHOE TEUeHHE IIEHKH;
TEOPETUYECKUI PAacy€T TEIUIOOTAAYHU P JIAMUHAPHOM TEUEHHH ILIEHKH; PAcyYET CpeAHEl TeIUIOOTAAa4YM IIPY HaJIu4UM Ha
MOBEPXHOCTH JJAMUHAPHOW U TypOYJICHTHOM TUTEHKH.

8.4 BimsiHre Ha CKOPOCTH KOHACHCAINH TTapa HAINYNS HEKOHICHCHPYIOIUXCS Ta30B.

8.5 Konpencarus napa BHYTpH TpyO, Ha MOBEPXHOCTH TOPU3OHTAIBHBIX TPYO M TpyOHBIX IMydkoB. TemmooTaaya mpy KaneIbHOH
KOHJICHCALIUH Mapa.

8.6 TermnooOMeH MeXTy CTCHKOM U JKUAKON Ga3oi. Mexay Kuakoi u mapoBoit (asoii.

8.7 TenmooOMEH NP KUIICHUH KHUAKOCTH B TPyOax: XapakTep IBIKCHUS MapOXHUIKOCTHON CMECH B TOPH3OHTAIBHBIX U
BEPTHKAIBHBIX TpyDax.

8.8 OCHOBHBIE OHATHS: IOTOK U3Ty4€HUs], IOBEPXHOCTHAS U CIIEKTpaJIbHAs! MJIOTHOCTh MOTOKA M3JIy4eHHs, HHTCHCUBHOCTh
(SIPKOCTB) M3Ty4eHHsI, B3aNMOAEHCTBHE Tela C M3IydeHneM (IOTJIOMIEHHE, OTpaXKeHHe, TPOITyCKaHue), aDCOMI0THO Y€pHOe 1
cepoe Telo.

Paznen Ne9 "MonekynspHas nuddy3us: KoHneHTpanuonnas nuddysus, 3akon duka; Tepmo- u 6apoauddysus; MaccooTnaua
MarematiyecKoe OMHCAaHNE U aHAIOTHs TPOLIECCOB Macco- U TermIooomMeHa"

9.1 CreneHp 4epHOTHI CEPOTo Tena.

9.2 TeroodmeH U3JIyYCHHUEM B 3aMKHYTOI CHCTEME, COCTOSIICH M3 IIBYX CEpBIX TeN: OOLIMH CiTydaid, Ten ¢
IUIOCKOIAPAJUICIHBIME TTOBEPXHOCTSIMH.

9.3 OcobeHHOCTH TEIIOOOMEHA H3ITyYCHHUEM B ITOTJIOMIAONINX CPEAax.

9.4 Tlepenaua Teria yepes MIOCKYIO CTEHKY. PacmpeieseHie TeMIepaTypbl B TOHKOW CTEHKE MPH MOCTOSHHOM U EPEMEHHOM
K03((PHUIUCHTE TEIUIONIPOBOIHOCTH.

9.5 TlapameTpsl TEIJIOBOTO OTOKA, 3IEKTPOruApOTeIioBas anaiorus. [lepenaya teria yepe3 MHOTOCIONHYIO IIIOCKYIO CTEHKY.
9.6 Ilepenaya Termia yepe3 HMIMHIPUICCKYIO CTCHKY. Pacnpeenienue TeMneparyp B CTCHKE JJIMHHOTO [IJIHHAPA IPH HOCTOSHHOM
Y TIEPEMEHHOM KO3 (QHIIHEHTE TEIUIONPOBOIHOCTH.

9.7 MHorocoiHas UJIMHIPUYECKas CTEHKa, KPUTHUECKHUI THaMETP TeIIOBOH M30JSILUH TPYOBI.

9.8 Ilepenaua Teruia yepes LIAPOBYIO CTEHKY.

9.9 TerIonpoBOAHOCTh B CTEPIKHE MOCTOSHHOTO IMOMEPEYHOr0 CEYCHHsI KOHEUHON U OCCKOHEYHOM JIHHBIL.

9.10 UnTeHCcHpUKamUs Tpolecca TeIuIoNepeadn, Teruionepeaaya peOpUCThIX CTCHOK.

Paznen Nel0 "TemnomaccooOMeH; TETIIOTHAPABINIESCKUH pacyeT TeIUI0 0OMEHHBIX arnaparoB.”

10.1 HarpeBanue (oxyakeHHe) INIACTUH U LWJIMHIPOB KOHEUHOHN TOMIIMHBI H HaMeTpa, NPy 6€CKOHEYHO! IIHMPHHE MIACTHHBI U
JuinHax. HarpeBanue (oxJaxeHue) Tejl KOHEUHbIX pa3MepOB.

10.2 PerynsapHslil pexuM HarpeBaHUA (OXJTaXKICHHUS) TENI: CBOHCTBA TEMIIEPaTypHOTO MO B HAYAIBHBIH IEPHOX U B PETYISIPHOM
pexuMe; TeMIT OXTaXICHUS U ONpeieNleHHe TeMI0(U3HIECKUX XapaKTePUCTUK METOAOM PETryIIIPHOTO PeXUMA.

10.3 KoHBEKTUBHBIN TEINIOOOMEH KaK COBOKYITHOCTh MOJICKYJISIPHOTO M MOJIIPHOTO II€pEHOCA.

10.4 TermrooTnaya: B 0qHO(A3HBIX KUAKOCTAX M IIPH (Ha30BEIX IPEBPANICHUSX, IPH BBIHYKICHHON M €CTECTBEHHOW KOHBEKITHH.
10.5 IousATHE O TETIIIOBOM MOTPAHUYHOM CJIO€ U CBSI3b C THIPABINYECKUM ITOTPAHUIHBIM CIIOEM.

10.6 JlamunapHoe 1 TypOyJI€HTHOE TEUCHUE XKUIKOCTH, CBSI3b PEKHMa TEUCHHUS C TEIIIO0OMEHOM.

10.7 KoHBEKTHBHBIH MacCOOOMEH KaK COBOKYITHOCTh MOJIIPHOTO U MOJICKYJIIPHOTO TepeHoca BemecTBa. [IIOTHOCTh TOTOKA
Macchl B IIPOLECCe KOHBEKTHBHOI'O MAacCOOOMEHaA.

10.8 Ha3nauyenue u knaccuukanus TEINIOOOMEHHBIX armaparoB.

6.4. ITepeyeHnb BUIOB OIIEHOYHBIX CPEICTB

OtueTsl 10 n1abopatopHbeIM padoTam,KoHTposbHas paboTa, SK3aMeHAIMOHHbIE BOTIPOCHL.

7. YA4EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJI)

7.1. PekoMeHnayemasi IuTepaTypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, 3arnaBue W3narensctBo, | Kon-Bo On. agpec
JI1. | [IBeTKOB Temmomaccoodmen: Yue6. mocodue mist | Mockea: MOU, 51
1 [D.0, BY30B 2005
I'puropsen
B.A




7.1.2. lonoJHUTeIbHAs IUTepaTypa

ABTOpBI, 3armaBue W3narenscTBoO, Kon-Bo On. aapec
JI2. | Komkun TemnooOMeHHBIE anmapaTsl 1 Mocksa: 10
1 |BK, TEIUIOHOCUTENH (TEOPHsI U pacyerT): MarmHoCTpoeH!
Kanuana y4eOHoe mocoone e, 1971
3K
7.1.3. MeTtoauyeckue paspadoTku
ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI3. | ®enseBa B.H. |I[IpomsnmmenHslie TermmomMaccoooMeHnbie | bpatck: bpI'TY, 20
1 IpOLIeCCHI U YCTaHOBKH: Pabouas 2000
IporpamMMa, MEeTOJUUECKHE yKa3aHus,
MIPAaKTHIECKUE ¥ KOHTPOJIBHBIC 3aIaHUs
JI3. | ®ensena TemomaccooomeH. OnpenencHne Bbparck: bpI'VY, 29
2 |B.H., ®enseB |ko3ddunueHTa TEIUIOOTAAYH IPU 2009
AA. €CTECTBEHHONW KOHBEKLIMHU HA
oborpeBaeMoOM IMIIMHAPE:
Metoandeckue yka3aHus 110
BBITOJIHEHHIO Ta00paTOpHBIX PaboT
JI3. | ®ensiea Tennmomaccoobmen. Onpenenenue Bparck: bpl'VY, 125
3 |B.H., ®ensieB | koadduiMeHTa Ternonepeaadu mpu 2011
AA TEUCHHH KXHUIKOCTH B TpyOe (Tpyda B
Tpy0Oe): MEeTOJUUECKUE YKa3aHHS
JI3. | KoBanenko Temnorexnuka. MiccnenoBanue Bparck: bpl'VY, 85
4 |U.B. TEMI000MeHa U3TyYeHHEM: 2011
METOIMYECKHE YKa3aHUs 10
BBIITOJTHEHHIO JTAOOPATOPHOH pabOTEI
JI3. | ensena Temnmomaccoobmen. Onpeaenenne Bparck: bpl'Y, 27
5 |B.H., ®ensieB | ko3¢ duUIMEHTA TEMIOMPOBOIHOCTH 2012
AA MeTaJula: METOUYECKUE YKa3aHUs 110
BBIITOJTHEHHIO JJAOOPATOPHOH pabOTEI
JI3. | ®ensieBa Temnmomaccoobmen. Onpenenenne Bparck: bpl'Y, 69
6 [B.H., k03 HIIHEHTa TETUIOOTAAYH TIPU 2013
Muxoman BBEIHYK/ICHHOW KOHBEKIIUH BO3IyXa:
H.H. METOIUYECKHE YKa3aHHUSA 10
BBINOJIHEHHIO Ta00paTOpHON pabOTHI
7.2. Ilepeuenn pecypcoB MH(POPMALMOHHO-TeJIeKOMMYHUKAMOHHOM ceTH "MHTepHeT"
D1 | DnekrponHas 6ubnanorexka bpl'y http://ecat.brstu.ru/catalog
32 | DnexTpoHHO-6UOMHOTEUHAas cucTeMa «M3mpaTensecTBO http://e.lanbook.com
«JIaHp)
7.3.1 Ilepevyensb NpOrpaMMHOro odecneyeHust
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.2 | KOMITIAC-3D V13
7.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | UCC "Konekc". THPpOpMAITMOHHO-CTIPAaBOYHAS CUCTEMA
7.3.2.2 | CnpaBouHo-nipaBoBas cuctema «Koncynwsrant [Tnrocy
7.3.2.3 | Hayunast snextponnas 6ubnuoreka eLIBRARY.RU
7.3.2.4 | HaunonanbHas >nekTpoHHas 6ubiamnoreka HOb
7.3.2.5 | YauBepcurerckas uadopmarmonsas cuctema POCCUA (YUC POCCHUA)
7.3.2.6 | «YHHBepcuTeTCcKas oubnmroreka online»
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJITMHBI (MO YJIA)
AymaTopus Haznauenue OcHalueHve ay TMTOPHA Bupn zanatus
1223 JlaGoparopust oOmiei OcHoBHOE 000pyI0BaHHE: JIa6

TCIIIIOTCXHUKH

ABTOMaTH3MPOBAHHBIN CTEHI-TPEHAXKEP «ABTOHOMHAsI CUCTEMA
oToIuIeHNUS», JlabopaTopHast yCTaHOBKA JJIsI U3Y4EHHsI IPOIIECCOB BO
BJII2)KHOM Bo31yxe, JlabopaTopHas ycTaHOBKa JUIsl H3yYEHHS
TEIIIO00MEHA IIPY PAa3IMYHBIX PEXKUMAX KHIICHUS KUAKOCTH,
JlaGopaTopHas ycTaHOBKa JUIsl M3Y4EHHUS TEIUIOOOMEHA U3ITyYCHHUEM,
JlabopaTopHast ycTaHOBKa JUISl HCCIIEJOBAHUs TEILIONEpEJaun «TpyOa B
TpyoOe», Ctenn «OmnpeneneHne yaeIbHON TEINIOEMKOCTH BO3/AyXa MIPH
MIOCTOSIHHOM JaBJICHUH METOZIOM IPOTOKa», ABTOMATH3HPOBAHHBIN
xomnbioteps! Intel(P) Celer CPU 240 GHz/228 MB -3 mit.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHast ycTaHOBKA IS OTIPEAETCHHS




K03 dHIHeHTa TEIUIO0TAAYN NTPHU CBOOOIHON KOHBEKIINH,
JlaGoparopHasi ycTaHOBKa JJIs1 ompeesicHus TeruioéMkoctu (P=const),
VYueGHsblii crens «Onpenenenue K03 ULHEHTa TEIIONPOBOAHOCTH
MeTaia», CteHn nabopaTopHblil, YueOHO-1eMOHCTPaLlMOHHBII
koMmiuieke « TexHuueckas tepMoauHamMuKa. TemmomMaccoooMemn.

JIOTIOJTHUTEBHO!
MapxkepHas qocka - 1 mrT.

VYueGHast MeOes:
Kommuiexkt mebenu (ocagoyHbix MecT) - 14 mr.
Kommiext mebenu (mocaiouHbIX MECT) AJs IpenogaBatens — 1 mrT.

0002* JIEKLIHOHHAsI Ay AUTOPHS VYueGHas Mebenb Jlek
1346 VYueGHast ay tuTOpus OcHOBHOE 0060pyI0BaHHE: IIp
(AMCTIIICHHBIN KJ1acc) - Tocka nHTepakTuBHas Smart Board SB680;

Cucremnslit 6ok Prime Box S302, 5-135000, 16GB DORS5,Gigabyte
4060, 1TBs5 D — 15 mwr.;

- Monutop Asus VA24E 23,8 - 15 mit.;

- mpunTtep HP LaserJet 1000 Series;

- mpoekTop Unifri35 (Vixuiti) SmartTechnologies;

- kommytatop D-Link DES-1050G.

JIOTIOTHUTENIBHO:

- MapKepHas Jocka - | mr.

VYueGHast MeOens:

- KOMITIEKT Mebenu (ocanouHbix Mmect/APM) - 32/15 mT.

- KOMIUIEKT Me0Oeny (II0CagouHbIX MECT) AT TIpenoaaBatess - 1 mrT.

2201 quTaNBHEIH 321 Nel Komrmnekr me6enu (IocatoqHBIX MECT) Cp
Cremnaxu

Kommuiext Mebenn (I1ocafogHbIX MecT) I OnbnnoTekapst
BeicTaBouHbIe mIKagb!

K i5-2500/H67/4Gb (MmouuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

1218 VYuebHas ayquTopus MenoBas 1ocka — 1 mT.

VYueGHast MeOens:
Kommekr mebenu (mocaioyHbIX MecT) - 34 miT.
Komruiekt Me6enu (IocaiouHbIX MECT) IS Ipero/asareis — | mT.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 110 OCBOEHHIO JTUCIUIIVIMHBI (MO YJIA)

JlucumnmirHa TerioMaccooOMeH HalpaBlieHa Ha O3HAKOMJICHHE ¢ OCHOBHBIMU IIPOLIECCAMH  TIEPEe/lauyl TeIlIa B Pa3IMYHBIX
CHCTeMaX M MaTepuaax (TeIUIONPOBOIHOCTh, KOHBEKTUBHEIH TEIUT0OOMEH, paTuallioHHEINA TeII000MEeH, TeIUIo0TIada u
Temyonepeada.); Ha HOTy4eHHEe TCOPETUISCKUX 3HAHUH M MPAKTUIECKIX HABBIKOB 10 MPOBEICHUIO TEITIOBOTO M THAPABIHIECKOTO
pacuéToB MOBEPXHOCTHOTO MHOI'OXOJI0BOTO KOXKYXOTPYOHOT0O TeIIooOMEHHOr0 anmnapara.

N3yueHne ANCHUIUINHEI TEINIOMACCOOOMEH MPelyCMaTPHUBACT:

JIEKIIUH,

nabopaTopHbIe PabOTEHI,

HpaKTHYEeCKHE pabOThI;

KOHTPOJIBHYIO padoTy,

CaMOCTOSITENTFHYIO PaboTYy,

9K3aMEH.

B xoze ocBoenus pazaena 1 «CriocoObl TeII000MEHa» CTYACHTBI JOJDKHBI ySICHUTB: OCHOBHBIE IIPOLIECCHI IIEPEadn Teria
(TemIonpOBOAHOCTH, KOHBEKTHBHBIN TEINIOOOMEH, PaIHaIlMOHHBII TETIIOOOMEH), a TaK K€ OCHOBHBIE KOJIMYECTBEHHBIE
XapaKTepUCTUKH TIpoIiecca MepeHoca Tema (KOJIMIeCTBO Tela, TeMIOBON MOTOK, INIOTHOCTH TEIUIOBOTO MOTOKA, MOIITHOCTh
BHYTPEHHHUX HCTOYHHUKOB TEILIA).

B xoxe ocBoenus paznena 2 «IuddepeHnnansHoe ypaBHEHUE TETUIONPOBOIHOCTH U ero penieHus; CucteMa nuddepeHmaibHbIX
ypaBHEHHH KOHBEKTHBHOTO TEIIOOOMEHA) CTYJCHTHI JOIDKHEI yICHUTH MU depeHnnarsHoe ypaBHeHNE TeIIIOIPOBOTHOCTH U
copmMHpoBaTh 00IIee NIPECTaBICHHE O METOJaX PEIeHUs 3a/1a4 TEIUIONPOBOIHOCTH.

B xoze ocBoenus pazaena 3 «[IpumeHeHne METO0B MOA00HS M pa3MEPHOCTEH K U3YUEHHUIO MPOIIECCOB KOHBEKTHBHOT'O
TETII000MEHa» CTYACHTHI JOJDKHBI YSACHATH: YCIOBHA NMON00MS (PU3MUECKHX MPOIECCOB, CBOIMCTBA MTOJOOHBIX POIIECCOB 1
OCHOBHBIC KPHTEPHH TEIJIOBOTO MOJO0HS.

B xoze ocBoenus paznena 4 «Temnooraaya u rupaBIndecKoe CONPOTUBIICHNUE IIPU BBIHYXKJICHHOM TCUCHUH B KaHaJIaX, 00TCKaHUU
TpyOHBI U IMy4Ka Tpy0; pacueT K03 HUIIMEHTOB TEIUIOOTAaYH PU CBOOOTHOM KOHBEKIIUI» CTYJCHTHI JOIDKHEI YSICHHUTH:
0COOCHHOCTH TEUCHHS M TEII0O0OMEHa B TpyOax (JJaMUHAPHBINA U TypOYJICHTHBIH PEeXXUMBI, yIaCTKU THAPOJUHAMUIESCKON
TEIUIOBOH CTaOMIN3ALNH, CTAOMIN3UPOBAHHOE TEUSHHE), METO/IbI PAcUETa TEIUIOOTAAYH P PA3JIMYHBIX YCIOBHUSX U PEKUMAX
TEYCHHS.

B xone ocBoerns paznena 5 «TermooomeH npu a30BBIX IPEBPAIICHUSX)» CTYICHTHI TOJDKHBI YSICHUTB: YCIIOBHS HEOOXOJMMBIE JUIS
KOHJIGHCALIUH Mapa, pacuéTHBIC ypaBHEHHs Ul KO3((HIMEHTa TEINIOOTAAYHM U €ro 3aBUCHMOCTH OT Pa3/IMYHBIX IIAPAMETPOB, a
TaK ke MPOLECC U PEXUMBI KUIICHUS.

B xone ocBoenus pazaena 6 «Temioo0MeH n3TydeHneM» CTYACHTHI JOJDKHBI YACHUTh: OCHOBHBIC ITOHATHS: TOTOK M3ITyICHUS,
MOBEPXHOCTHAS H CIIEKTPAJbHAS IUIOTHOCTh ITOTOKA M3TY4YEHHs, HHTEHCUBHOCTH (SIPKOCTb) M3Ty4eHHsI, B3aNMOACHCTBHE Tea C




u3NIydeHueM (IMOTJIOMIEHHE, OTpaXKeHHe, IPOIIyCKaHue), aOCOIIOTHO YépHOE U cepoe Telo.

B xone ocBoenust pazaena 7 «CrnoxKHbIN TENI000MEH» CTYJEHTHI JOIKHBI YACHUTB: CIOCOOBI NEpeiauu Teria Ipu CI0KHOM
TEeIII000MEeHe, a TaK JKe YHCIICHHBIE METOIBI PEIICHNUS 3a]a4 TeIIOIPOBOTHOCTH.

B xozne ocBoenust paznena 8 «Maccoobmen: [ToTok Macchl KOMITIOHEHTa; BEKTOp MIOTHOCTH MOTOKA MAacChl» CTYASHTHI TOJKHBI
YSICHUTB: IIPUHIIUI KOHBEKTHBHOTO TEMI000MEHa KaK COBOKYIMHOCTh MOJEKYJSPHOTO M MOJSPHOrO IepeHoca; mpolecce
TEIUIOOT/AAYH B OHO(AZHBIX KUIKOCTSX U IPpU (Ha30BbIX IPEBPAILCHUSX, IPU BBIHY)KACHHON U €CTECTBEHHOH KOHBEKLIUH;
MOHATHE O TEIUIOBOM MTOTPAHWYHOM CJIO€ 1 CBSI3b C THIPABINYECKIM ITOTPAaHWIHBIM CJIOEM; JJAMHHAPHOE U TypOyJIeHTHOE TeUECHHE
KHJIKOCTH, CBA3b PEXKUMA TEUEHHS C TETTIO00OMEHOM.

B xoze ocBoenus paznena 9 «ModekymsipHas 1uddy3us: KOHIEHTpannonHas quddysus, 3akon duka; Tepmo- u 6apoanddysus;
MaccooTaa4a; MaTteMaTndeckoe ONMCaHne W aHAIOTHS IIPOIIECCOB MacCo- M TEIUI00OMEHA CTYICHTHI IOJDKHEI YSICHUTH: OCHOBHEIE
MOJIOKEHHST TEOpHH MaccooOMeHa (KOHIIeHTpalMoHHas, TepMo- U Oapomuddysus, 3akon duka); korddumuent muddysun;
i} y3HOHHBII TOTPaHUYHBIN CIIOH, €ro OMHMCaHKe; TPAaHUYHBIE YCIOBHUS Ha MOBEPXHOCTH pasjena (a3; MpUMeHEeHHe TEOpUU
10/100Ms K IPOIIECCaM MaccOOOMEHa, OCHOBHBIE YHCIIa 1101001 AHAJIOTHS IPOLIECCOB TEILIO - U MAaccooOMeHa.

B xone ocBoenns paznena 10 «TermromMaccooOMeH; TETUTOTHIPABINIECKHH pacueT TeINTO0OMEHHBIX alapaToBy CTYACHTHI JOIDKHBI
YSCHUTB: Ha3HAUCHUE U KIACCU(UKAIMS TEIIIOOOMEHHBIX alIlapaToB; OCHOBBI TEIUIOBOTO U FHAPABINUECKOTO PacuéToB
TEIUIO0OMEHHHUKOB: TPOEKTHBII U OBEPOUHBIA PacUETHI.

ITpu moaroToBKE K 9K3aMEHY PEKOMEHIYETCsl 0c000e BHIMAHUE yISIUTh CICIYIOIINM BOIIPOCAM: OCHOBHEIE CTIOCOOBI
TemooOMeHa; cucteMa IuddepeHnnanbHbIX YpaBHEHIH KOHBEKTHBHOTO TEIUI00OMEHa; IPUMEHEHHE METOI0B MOI00us 1
pa3MepHOCTeH K U3yYEHHIO MPOIIECCOB KOHBEK-TUBHOTO TEIUIOOOMEHA; pacdeT KOd(PPHUINEHTOB TEINIOOTIaul IPU CBOOOIHOM
KOHBEKIIUH; TEIUIO0OOMEH IPH (ha30BBIX NPEBPAILCHNUIX; TEINIOOOMEH M3IIyYCHUEM; CIIOKHBIN TEII00OMEH; MacCOOOMEH;
MoJeKyJsIpHas anddy3ust; MaccooTaada; Ha3HAYeHHe W KIACCH(UKAIUI TEeIUIOOOMEHHBIX aIlllapaToB; OCHOBHI TEIJIOBOTO H
THIPABINYECKOTO PacuéTOB TEIIIOOOMEHHUKOB: MPOEKTHBIM U MOBEPOUHBIH PacUETHI.

B nporecce npoBeieHNs MPAKTUYECKUX 3aHATHI MPOUCXOANT 3aKpeILUIeHHEe 3HaHUH O CTAllMOHAPHOHN U HEeCTAal[MOHAPHON
TETIIONPOBOTHOCTH B IUIACTHHE IWIMHAPE U B TEJaX KOHEYHBIX pa3MepOB; KPUTHUECKOM IHAMETpe TETTIOBOH H30IIIHN TPYyOHBI;
TETI00T/Aa49a IIPX JIAMHHAPHOM U TypOyJIEHTHOM OOTEKaHUH IIOCKOH IJIACTHHEI, IPH BRIHYKJICHHOM ITONIEPEYHOM OOTeKaHUN
OTAEeNbHBIN TPYO U TPyOHBIX IMy4KOB, IIPH BBIHYXKJICHHOM JIBIDKCHUH XKHUJIKOCTU B TPYOax, MPH CBOOOAHOM JBIKCHUH KHUIKOCTH,
P KUIICHUH OJHOKOMITIOHCHTHOH XMIKOCTH; MHTEHCU(UKALIMHK IIpoLiecca TEIUIONEPEadn ¢ IIOMOLIBI0 OPEOPEHUS; TEIII000MEHE
M3IIydeHneM. A TaK jke OIpeieNICHNe TIOBEPXHOCTEH HarpeBa TEINIOOOMEHHBIX allllapaToB MIPH MPSIMO U MTPOTUBOTOKE; MOPSIOK
TETJIOBOTO U THAPABINIECKOTO PACUETOB M OCHOBHBIC JTAIIBI.

B npouecce nposeeHust 1a00paTopHBIX paboT MPOUCXOANT (OPMHUPOBAHUE YMCHUH M HABBIKOB PEAIN3alliH OIPE/CICHNE
K03 GHUIHEHTA TEIUTONPOBOAHOCTH TEIUIOM30JIIIMOHHOTO MaTepralla i MeTajlla;, onpeeneHne KoddduimenTa TermiooTnaqu npu
BBIHYX/ICHHOH M €CTECTBCHHOH KOHBEKIIMM BO3AyXa; OIpesescHne Ko3(hGHUIHUCHTa TEIUIONEpeaadr IPH TeICHIH KUAKOCTH B
TpyOe; HccieoBaHue TEII00OMeHa U3TyYeHHEM.

PaGota c nuteparypoi sIBIETCS BaXKHEHIIIMM JIEMEHTOM B ITOJTyYSHUH 3HaHMI No quctuiuiize. [Ipexnae Bcero, HE00X011MMO
BOCIIOJIB30BaThCA CIIMCKOM PEKOMEHyEMOM 110 JaHHOM AMCLUILIMHE IUTEpaTypoil. JIONOIHUTENbHBIE CBEJCHUS 110 N3yYaeMbIM
TeMaM MOKHO HAaWTH B epuoJuuecKoi neuatu u uTepHere.

[IpenycMoTpeHO NpOBECHHE Ay JUTOPHBIX 3aHATHH (B BUJIC PE3CHTALNH, TPOOJICMHOM JIEKIMH, JIEKIIUH C 3aINITaHUPOBaHHBIMU
OImMOKaMH) B COYCTAHUH C BHEAYIUTOPHOMN pabOTOM.
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