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1. Ileau 1 3a1a9u TUCHUIIJIHAHBI

Ilenpto mnpenomaBanust auciuiuinHbl  «lIpukinagHas Teruiodu3uKa» — SBISETCS
OCBOCHHE OCHOBHBIX 3aKOHOB TEIUIOQU3MKH W TEIJIOTEXHHUKH, METOJIOB ITONYUYCHHUS,
npeoOpa3oBaHus, Iepeayd M HMCIOJb30BaHUSA TEIUIOTHI, TPHUHIIMIIOB JCUCTBUS U
KOHCTPYKTHUBHBIX OCOOEHHOCTEH TEIulo- M MaporeHepaTopoB, TpaHCHOPMATOPOB
TEIJIOTHI, XOJOJIWJIBHUKOB M XOJIOAWJIbHBIX MAaIIUH, TEIIOOOMEHHBIX anmnaparoB Hu
YCTPOMCTB, TEIUIOMAaCCOOOMEHHBIX MPOIECCOB MPOUCXOANINX B PA3IUYHOrO poja
TEIJIOBBIX YCTAHOBOK U OTACIIBHBIX XUMHUYECKUX peakTopax. O3HAKOMIICHHE CTYJIEHTOB C
OCHOBHBIMU  MPOOJIEeMaMH  COBPEMEHHOW  TEIUIOQU3HKH, C  TeII0U3NIECKIMHU
MpoIeCCaMH Y TIOJITOTOBUTH CTYJCHTOB K M3YYEHHUIO CIEIKYPCOB, PacdeTy MPOEKTOB U
BBITIOJTHCHUIO MHANBUAYATHLHOTO IPAKTUKYMA.

3amaueli W3y4deHHUs Kypca SBISETCS MOATOTOBKA BBICOKOKBATH(DHUIIMPOBAHHOTO
CHEIMAIKCTA, BIIAJCIONIET0 HABBIKAMH TPAMOTHOTO PYKOBOJICTBA MPOCKTUPOBAHUEM H
AKCIUTyaTael COBPEMEHHOTO MPOW3BOJICTBA, MPEICTABIAIONIETO COO0H COBOKYITHOCTH
TEXHOJIOTHYECKUX M TEIJIOBBIX IMPOIECCOB W COOTBETCTBYIOMIETO TEXHOJIOTHYECKOTO H
TEIJIOOHEPTEeTHUECKOT0 000pyIoBaHus. B 3amaun n3ydeHus: TUCIMUILIMHBI BXOJAUT TaKKe:
OBJIaJICHUE CTYJCHTAaMHU AHAJIUTHUYECKUX METOJIOB PEIICHUsS 3a/lad TEeIIONPOBOJIHOCTHU
IpU Pa3IMYHBIX TPAHUYHBIX YCIIOBUAX, TEOpPUEH MOJ00US U €€ HMCIOJIb30BaHUEM s
OMKCAHMS TPOIECCOB KOHBEKTUBHOTO TEIUIONEPEHOCA, METOJaMHU pacueTa CIO0KHOTO
TEIJI000MEeHa, B TOM YHUCJIE MPU U3MEHEHUH arperaTHOro COCTOSIHUS BEIIECTRA.

B nexnmmoHHOM Kypce, Ha TPAKTUYECKUX 3aHATHUSAX M JTAOOPATOPHOM MPAKTUKYME
MHOTO BHUMaHUS yaeisieTcss  (PU3MYeCKUM  acmeKkTaM TEOpUH  TeII0o00MeHa,
paccMaTpPUBAIOTCS BaXKHBIC U MHTEPECHBIC TPUKIIAAHBIC TEIIOPU3NIECKUE 3a/1a4H.

2. MecTo 1MCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiinHa OTHOCUTCSL K 0a3oBoil yacTtu mnpodeccuoHaibHOro mukiaa. Jlis
M3yUYeHUs Kypca TpeOyeTcsi 3HaHUe: BBICIIEH MaTeMaThKu, (U3UKHU, XUMUH, pritocodun,
TEOPETUYECKOW MEXAHUKHU, CONPOTUBICHUS MATEPUAIOB, METpPOJIOTUU. Jlisi n3ydeHus
JAHHOTO Kypca CTYJIEHT JOJDKEH BIIAJIETh OCHOBAMHM MAaTE€MaTHYECKOW TEOPHM IMOJ,
anmaparoM (GYHKIUA KOMIUIEKCHOTO TEPEMEHHOr0, METOJaMH PEIICHUs] ypaBHEHUH
MaTeMaTHuecKol  (U3MKH; 3HAaTh  OCHOBHbBIE  TIOHATHUS, 3aKOHbI, YpaBHEHUs
TEPMOJMHAMHKY, CTATUCTUYECKOW (PU3MKM W MEXaHMKH CIUIOIIHBIX cpeja (pa3zelibl:
uJcalbHas KUAKOCTb, BS3Kas JKHUIKOCTb, TEILUIONPOBOAHOCTb B KUIAKOCTH, TEOPUS

YIOPYTOCTH).
B cBor ouepenp, NaHHBIM KypcC, IOMHUMO CAMOCTOSATENIBHOTO 3HAYEHUS, SIBISACTCA
MPEAUIECTBYIOMIEN JUCHUAIUIMHOW I CIEHMAIBHBIX KypcoB — «['maporeomorus u

WHXEHEepHas reonorus», «OcHOBbl moncka W pa3Beaka MIIN», «l'eodusnueckue
UCCIIEIOBAHNS CKBAKUHY», «bypeHue CkBaxun».

3. TpeGoBanus K pe3yJabTaTaM OCBOCHUS M CHHUIIIMHBI
[Ipouiecc wu3ydeHuss AMCHMIUIMHBI HampaBieH Ha (GOpPMHUpPOBAHUE CIEAYIOIIMX
KOMIIETEHIIN:
- BJIQJICHUEM OCHOBHBIMU METOJIaMH, CIIOCOOAMHU U CPEJCTBAMHU TOJIYYCHHS, XpaHEHUS,
nepepaboTki WHGOPMALMKM, HaJWYMEeM HaBBIKOB 0O0pPaOOTKHM JaHHBIX M pabOThl C
KOMITBIOTEPOM Kak cpenicTBoM ynpasienust napopmanueii (OI1K-8);
- CIMOCOOHOCTH K caMOopraHu3amnuu u camooopazosanuio (OK-7);



- YMEHHEM pa3palaThiBaTh TEXHOJOTMYECKHUE IMPOIECCHI IE€OJIOrOpa3BeIoYHbIX padoT U
KOPPEKTUPOBATh ATH MPOLIECCHl B 3aBUCUMOCTH OT IOCTaBJIEHHBIX TIE€OJIOTMYECKUX U
TEXHOJIOTUYECKUX 3a/lad B M3MEHSIOIMIUXCA TOPHO-TEOJOTMUECKUX U TEXHUYECKUX
ycnoBusix (I1K-3);
- BBINOJHEHUEM PA3/EJIOB MPOEKTOB M KOHTPOJb 32 MX BBINOJIHEHUEM IO TEXHOJIOTHH
reoJIOrOpa3BeIOUYHbIX padOT B COOTBETCTBUM C COBPEMEHHBIMU TpeOOBaHUSIMU
npomsinuienHoctH (I11K-5);
- YMEHHEM BBISIBIISATh OOBEKTHI JUISl YIYUIIEHUS TEXHOJOTHH U TEXHUKHU T€0JOTHYECKOM
pa3zBenku (I1K-12);
- BBITIOJIHEHHEM Pa3pabOTKH W OCYIIECTBICHHS KOHTPOJISI TEXHOJOTUUYECKHUX TPOIECCOB
reosiornueckoi pazseaku (I1K-22);
- CHOCOOHOCTBHIO MPHUMEHATH 3HAHUS O COBPEMEHHBIX METOJaX Te0(pU3NIECKUX
uccnenoBanuii (IICK-2.2);
B pe3yiabTaTe 0CBOEHMS IMCHUILIMHBI CTYIEHT A0JIKEH
3HATh:
- OCHOBHBIE 3aKOHBI peoOpa3oBaHus 3Hepruu U temiomaccoodmena (OIIK-8, OK-7);
- TeopHI0 TerioooMeHa (Temtonepeaaun, Terootaaun) (OIIK-8, T1K-3);
- OCHOBBI cocTaBlieHHs TeroBbiX 0anancoB (I1K-5, TICK-2.2);
- mytu uaTeHcupukanuu Teronepeaayuun (OIK-8, T1K-12);
- METOJIBI OTpeieNieHus: TeMIiepaTyp noBepxuoctu Terooomena (I1K-22 TICK-2.2).
yMeTh:
- TPUMEHSTh OCHOBHBIE 3aKOHBl W YpaBHEHUS TEIIOPU3UKU MJisi BBITOJHCHHUS
texHuueckux pacueron (OIIK-8, T1K-3);
- IPOBOJUTH TEPMOJUHAMHUYECKHE pacueTsl pabounx nporeccos (I1K-22, T1K-5)
- oOpabaTbiBaTh pe3yibTaTbl M3MEPEHUS M MPOU3BOAUTH pPaACUYEThl MPOLECCOB
TEII000MEHa;
- paccUuThIBaTh U BEIOMPATH PAllMOHAIBHBIE CUCTEMBI TEMJIOCHA0XKEHM S, MPE0Opa30BaHUS
Y UCIIOJIb30BAHUS YPHEPTUU, PAITMOHATBHBIE CUCTEMbI OXJIAKICHUS U TEPMOCTATUPOBAHUS
obopynoBanusi, mpuMensiemoro B orpaciu (ITK-12, OITK-8, ITK-3);
- pacCUMTHIBATh TEIIOBBIE PEKMMBI DHEProyCTaHOBOK, U3 y3110B U 35eMeHnToB (OK-7, [1K-
22)
BJIA/I€Th:
- METOJaMHU COCTaBJICHHUSI DHEPreTHUECKHX, IKCEPreTHUECKUX U TEIUIOBBIX OalaHCOB
(OIIK-8, TIK-12);
- aHanuTu4eckor teopueit teronposoHoctu (OIIK-8, TIK-3);
- METOJaMU pacueTa mpoleccoB Terionepenaun u terootaaun; (IICK-2.2, I1K-5)
- YCJIOBHMSIMU OJJHO3HAYHOCTH WJIM KPAaeBbIMHU YCJIOBHSIMHU IpOLECCa TEIIONPOBOJIHOCTH
(OIIK-8, ITK-22).



4. O0beM JMCHUIIMHBI M BUbI Y4eOHO# padoThbl

Taoauna 1
Bcero CemecTpsl
Buj yueOHoii padoThl 4yacoB/ 3a4.e/l. 6 5
1010]0) 300 1010]0) 300

KonrakTHas pa6ora (Bcero) 32/0,88 12/0,22 | 32/0,88 | 12/0,22
B ToM uncne:
Jlexumn 16/0,44 8/0,12 16/0,44 | 8/0,12
IIpakTuyeckue 3aHsATUS
CemuHapsbl
JlabopaTopHbie pabOTHI 16/0,44 4/0,11 16/0,44 | 4/0,11
CamocrosiTesibHasi padora (Bcero) 40/1,11 60/1,8 | 40/1,11 | 60/1,8
B ToMm uncrne:
Kypcoas pabora (IpoeKT)
PacuetHo-rpaduueckre paboTh
TP 12/0,33 28/0,8 12/0,33 | 28/0,8
Pedepatsr
Jloxmnaasl
[Ipe3enTanmu
U (unu) opyaue 6udvt camocmosmenvHol pabomol.
IToaroroBka K J1abopaTOpHBIM padoTaM 12/0,33 18/0,5 12/0,33 | 18/0,5
[ToAroToBKa K MPaKTHYECKUM 3aHITHSIM
[ToaroroBka K 3a4eTy 16/0,44 14/0,42 | 16/0,44 | 14/0,42
Bu npoMexyTo4HOM aTTecTaluu
Buja otyeTHOCTH 3a4eT 3a4€T 3a4€eT 3a4eT
OO0mas Tpy10eMKOCTh BCEI'O B yacax 72 72 72 72
JUCHUILIMHBI BCEI'O B 3a4. eqMHHIAX 2 2 2 2




5. Conep:kaHue TUCUUIINHBI

5.1. Pa3gespl AMCHUIIIMHBI U BUABI 3AaHATHH

Tabmnwuma 2
Ne Haumenopanne pasiena Jlekr. IIpakr. JIao. CeMuH. Bcero
n/n | JUCUHMIIMHBI IO ceMecTpam 3a. Jat. Jat. Jat. Hacos/
yachl/3.e. | 4achl/3.e. | 4yachbl/3.e | Yachbl/3.e 3.€.
[Tpenmer "Temnodusuka'.
1 | OCHOBHBIC MTOHATHUS U 2/0,05 2/0,05
MOJIOYKEHUS TEPMOJIUHAMUKH.
TepmoauHaMuveckue
2 | mpormeccel. TepmoanHamMuKa 2/0,05 2/0,05 4/0,11
MOTOKA.
TemmooOmeH.
3 | TerutonpoBOAHOCTb. 2/0,05 2/0,05 4/0,11
KoHTaKTHBIN TEIITI000MEH.
4 | KoHBEeKTHUBHBIN TeMI000MeH 2/0,05 2/0,05 4/0,11
5 | Teopus mogobust 2/0,05 2/0,05 4/0,11
6 | Termoornaua. 2/0,05 2/0,05 4/0,11
7 Tennonepenaua. CroxKHbII 200,05 200,05 4/0,11
TermnooOMeH. MaccooOMeH
3 OCHOBBI TEILIOBOTO pacuera 2/0,05 200,05 4/0,11
TEII000OMEHHBIX aIapaToB.
KorenpHbIe yCTaHOBKH.
[IpuMeHEeHHE TEIUIOTHI B
9 | orpaciu. Bo3oOHOBIIsIEMBIE 2/0,05 2/0,05
HUCTOYHUKHU SHEprHH. OCHOBBI
SHEProcOEPeIKEHUS.
16/0,44 16/0,44 32/0,88




5.2 JlekumoHHBIE 3aHATHSA

Taoauna 3

HaumenoBanmue pa3aesa
JTUCIHHUILINHLI

Copep:xanue pa3esa

2

3

[Mpenmer  "Temmoduszuka".
OcCHOBHEBIE OHATHUA u
MIOJIO’KEHUST TEPMOMHAMUKH.

TepMonnHamuyeckass  cucremMa U TEPMOJMHAMUYECKHE
napaMeTpbl COCTOsiHUA. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
OHTanenud. DHTponusi. BTopoil 3aKkoH TepMOIUHAMUKHY.

TepmonnnamMuueckue
IPOIIECCHI.

TCpMOZ[I/IHaMI/IKa II0TOKa.

Kpyrosele mpouneccel. Ilukn Kapno. Tepmoannamuueckue
npolecchl uieaabHbIX Tra3oB. JuddepeHnuanbable ypaBHEHUS
TepMOJAMHAMUKH. TepMOAMHAMUYECKHE TPOLECCH B PEAIBHBIX
razax u napax. CBoicTBa peajlbHbIX I'a30B.

TemnooOMeH.
TennonpoBoOIHOCTS.

KoHTakTHBIH TeMI000MEH.

CrniocoObl mepenauu TEIIOThI (TEIIONPOBOAHOCTb, KOHBEKIIHS,
n3nyuenue) Ilome  TemmepaTyphl, MOHSTHE  TIpajHleHTa
temneparypbl.  OCHOBHBIE  TIOHATUS UM ONPEACIICHUs
TETUTO(PU3UKU (TepmuHOJIOTHS, TEIUI00TIa4uH u
TeIuIonepeaya): TEIIOBOM MOTOK, IUIOTHOCTh TEIJIOBOTO
[IOTOKA, MOIIHOCTb BHYTPEHHUX HCTOYHHKOB  TEIUIOTHI,
TEIUIOHOCUTENb, TEeMI00OMeHHUK. [loHATHA: KO3(pPULHEHTHI
TEIUIOOTAYM M TeIlonepeaayd, TeMIepaTypHbId Harop,
MECTHBI TeMIIepaTypHBIA HAMoOp, CPEeAHHI JorapuMUIecKuit
U CPEAHMM MHTETPAIbHBIA TEMIIEPATyPHBIN HAIIOPHI, BHEIIIHEE U
of1iee TepMuyeckue conpoTuBieHus. CIOKHBINA TEMI000MEH.
KauecTBeHHBIE XapaKTEPUCTHKU NEPEHOCA TEILUIOTHI.

3aKoH Dypse. Kosdpduunent TEIUIONPOBOAHOCTH.
TennonpoBOAHOCTh OAHOCIOWHOW, MHOTOCIIOMHOM, IIOCKOMN
LHWINHAPUYECKOH U cepruuecKoil CTEeHOK NpU MOrpaHUYHBIX
ycrnoBusix 1 poma OxiaxaeHue, HarpeBaHWE HEOIPAaHUYEHHOMN
IUTACTHHBI, IMJIMHAPA U 11apa IPpU IPaHUYHBIX ycloBusx 1,2,3
pona. PEHOMEHOJIIOTUYECKUI METOJT MCCIIEIOBAHUS MIPOLIECCOB
TEIUIONPOBOAHOCTH: OCOOEHHOCTH U OorpaHuueHus. 3akoH buo-
Dypse. Koadpumment TEIUIONPOBOAHOCTH ra3os.
Koaddumment remnonpoBogHoctu xunkocteil. Kosaddunuent
TEIUIONPOBOAHOCTH  TBEPABIX TEI: METaulbl M  CIUIABBI.
Tepmoymnpyrocts. CoOTHOLIEHUS MEXIy HAIpPSUKEHUSIMU,
nepopmarusaMu ¥ temrieparypoid. Tenzop nmedopmammii u
HaIpsDKEHUH. YpaBHEHHE TEIUIONPOBOAHOCTH. Y paBHEHHUE
paBHoBecus. OOO0OLIeHMSI ypaBHEHHsI TEMJIONPOBOJHOCTH:
TEIUIONPOBOAHOCTh B KPHUCTAUIE, Y4ET KOHEUYHOCTH CKOPOCTHU
pacrpocTpaHeHus Teria. Koaddurment
TEMIIEPATYPONPOBOAHOCTH. KpaeBble yCIIOBUS U THUIIBI KPAaeBBIX
3amau: 3azada Komm, cmemanHas 3ajada, CTalMOHAapHas
3amava. ['panmunsle ycmous 1, 2, 3, 4-ro poxa.
HecrannonapHslil Mpo1iecc TEIIONPOBOIHOCTH.
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KoOHBEKTUBHEIN TEILNIOOOMEH

OCHOBHOM 3aKOH KOHBEKTHBHOI'O TEIJIOOOMEHA. YpaBHEHHE

Herorona-Puxmana. Koadduument TEIUIOO0TIa4H.
Juddepenunansable ypaBHeHHs TerioooMeHna: HaBbe-Crokca
- YpaBHEHHE JBW)XXCHUSA BSA3KOW IKHUIKOCTH, Qypse —

Kupxrodpda- ypaBHeHHE TEIJIONPOBOJHOCTH JUISI TOTOKA
JBYOKYLIEHCS JKUIKOCTH.

OO6miee ypaBHEHHE TepeHOCa TeIula B KUIAKOCTH. DU3HUecKuit
CMBICJI U IIpEeAeNbl €ro INPUMEHMMOCTH. TeruionepeHoc B
HEC)KMMAEeMOW M HEBSI3KOM KUAKOCTIX. ['mmoresa Dypwe-
Octporpazackoro. YcioBusi OAHO3HAYHOCTU JJsl IIPOLECCOB,
THIIBI KPAEBbIX 3a/a4.

Teopust mogoOus

OcHoBbl Teopuu monoOus. [loHsTue O MeTome aHaIM3a
pasMmepHocTell Teopuu mnoaodbus. KpurepuanbHbie ypaBHEHHS.
@OU3NYECKUII CMBICTI OCHOBHBIX KPUTEPUEB MOA00Ms. MeTo bl
pasMepHocTel B 1og00uss. TepMUHOJIOTHS, BHIIBI ITapaMeTPOB,
MEepBUYHBIE W  BTOPUYHBIC  BEJIWYUHBI, OCHOBHBIE U
MIPOU3BOJHBIE €IUHULBI M3MEpPEeHUs. MeTo MHCIEKIMOHHOIO

aHanuza. [lpenmonoxxeHus. ]T - Teopema. YacTHble ciydau

ﬂ - Teopembl. [lpuMep WuCHONB30BaHUS HMHCIEKIIMOHHOTO

aHalM3a: 3a7laya O HarpeBe TOHKOW IUIACTUHBI B KHJIKOCTH.
Uucno momobust Fo ,Bi . Meron momobusi. MojenupoBaHue.
[Ipsimas u oOpatHas (TeopeMa Kuprnuuesa - ['yxmana) Teopembl
TEOPHH 10100usl.




Temnoormaua.

Tennootaaya npy BEIHYKIECHHOM JABM)KEHUHU KHUJIKOCTH.
KoadduunenTst TEIUIOOTJAYH. Teroornaua pu
€CTECTBEHHOM KOHBEKIMHU. Temnooraada npu HM3MEHEHUHU
arperaTHOr0  COCTOSIHUSL ~ BeIlecTBa.  1eIioo0OMeH  IpH
KOHJIeHCauuy napoB. TermnoBod noTok. IIIOTHOCTE TemoBoro
MIOTOKA.

Tennoobmen u3nydenreM. OCHOBHBIE 3aKOHBI U OIPEAETICHHUS.
®usuka nznydeHusi. OCHOBHBIE MOHATHUS U ONIPEIEICHUS: TIOTOK
U3ITyYeHUs, MOBEPXHOCTHAs IJIOTHOCTh IIOTOKA W3Iy4YeHUs,
MHTEHCUBHOCTh M3JIyuyeHHs. TemaoBoil OasaHC Jy4yHCTOro
TeruiooOMeHa. 3aKOHBI M3IYYCHHsI a0COJTIOTHO YEepPHOTO Tea.
3akonsl [lnanka, Credana-bonbumana. M3nyueHne pealbHBIX
ten. 3akoH Kupxroda. OCHOBHbIE ypaBHEHHS: YpaBHEHHE
COXpAaHEHHs DHHEPIuu, YypaBHEHHE mepeHoca. AOCOIIOTHO
yepHoe Teso. TeriooOMeH H3JIydeHHeM CHUCTEMBbl Tell B
abCOIIOTHO MPO3payHOi cpejie.

[IpakTHueckoe HMCHOJIB30BAHUE YPAaBHEHUM IEPEHOCA DHEPTUU
U3ITy4YEHUS. PaguanoHHO-KOHYKTHBHbBIE CUCTEMBI:
eIMHUYHOE IIIOCKOEe pedpo, yYeT TeriooOMeHa H3IydYeHHueM
MeXIy pebpom u TpyOoH. PaananuoHHO-KOHBEKTHBHBIE
CUCTEMBI: TEMIIepaTypa IOBEPXHOCTH IIJIOCKOM IJIACTHHBI,
TPYOBI.
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Temmonepenaya.
TEII000MeEH.

MaccoobmeHn

CIOXHBIH

Temnonepenaua  Mexay  OByMS  KMIKOCTSAMH — 4epes
pasfendoNyl0 UX CTeHKy. Teruionepefada depe3 IUIOCKYIO,
HWINHAPUYECKYI0, c(]epruecKkyl0o M OpeOpEeHHYI0 CTEHKH.
Koadpdumment termnonepenaun. TerutoBast mzomsius. OCHOBBI
MaccooOMeHna. Temnoornaua mpM  KOHJIEHCALIMM — ApoB
HeMeTaJUTMYeCKHX )uakocted. Temnooraaua npu KOHAEHCAUU
Ha TOpU3OHTaNbHOM IpumHApe. IlocraHoBka 3agaunm U
0COOCHHOCTH HaXOXKIeHHs 0a3bl.

TermmooOmMen mnpu  kuneHuu. OCHOBHBIE  TOHATHS |
omnpenenenus.  VcnapeHue, — KHUIIEHHE:  TOBEPXHOCTHOE,
00BbEMHOE, My3bIPHKOBOE U IJICHOYHOE KuneHus ((oTtorpaduu
PEXMMOB KHIIEHHUA). 3apOKICHHE, pa3BUTHE U OTPBIB Iy3bIpei
mapa Ha TNOBEpXHOCTH HarpeBa. CKOpPOCTb pocTa IapoBOTO
my3bIpbKa. OTpBIBHOM auaMeTp my3bIps. Cxema TerooTAadn
IpU Iy3BIPHKOBOM KHIICHMH. YpaBHeHHe moaoous. Kpusuc
TEIUIOOT/IaYH NPU KUTICHHUH.




OCHOBBI TEIJIOBOTO pacyeTa

TEIIO0OMEHHBIX arraparTosB.

Tumer TemI000MEHHBIX ammapaToB. PacdeTHble ypaBHEHWUS.
Bunsl TeroBoro pacuera.

TermooOMmennsle anmapatsl. Kimaccudukanysi OCHOBHBIX THIIOB
TEINIOOOMEHHBIX ~ allapaToB: KOHTAKTHbIE (CMECUTENbHbIE,
6apOoTaxKHbIE) U MIOBEPXHOCTHBIE (perenepartopsl,
pekymneparopsl). OCHOBHBIE YypaBHEHHs TEMJIOBOTO pacyera
peKyIepaTUBHBIX TEII00OMEHHUKOB. Koadpurment
TEeIUIoNepe1auH.

Cpemnmii  norapudmMudeckuii  TeMIlepaTypHBIH
D¢ hexTuBHOCTH TerI00O0MeHHUKA.
MIPAMOTOYHOMN U IIPOTUBOTOYHOM
TEIUIOHOCUTENEH.

HAarop.
CormocraBiieHue
cXeM JIBYOKECHUS

KorenpHble ycTaHOBKH.
[IpumeHneHne TemIoTs B
otpaciu. Bo3oOHOBIIsIEMBIE
VCTOYHUKY HEPIUH.

OcHOBBI PHEProcOepeKeHUs.

ITapoBoii KOTEn M €ro OCHOBHbIE 3JeMEHTHI. lloBepxHOCTB
Harpesa napoBoro kotia. TemnoBoii 6ananc kotna. KI1/ xorna.
TexHosmornyeckass cxema KOTEJIBHON ycTaHOBKU. [Ipumenenue
TerwioTel B orpaciad. CymuiabHble ycTaHOBKH. OOmue
cBefeHua. OCHOBHBIE TUIIBI IpoleccoB cywkH. [Ipoueccel
CYLWIKA Ha mnpeanpusaTusx. OCHOBHBbIE 3JE€MEHThI CYUIMJIbHOMN
ycTaHOBKHM. CylIMIKM TNEpUOANYECKOTO U HENPEPHIBHOTO
nerictBus. Brnara marepuana. PaBHOBecHass  BIaXKHOCTb.
MakcuManbHasi U TUTPOCKOIMYECKAsT BJIAXKHOCTh MaTepuala.
Temo - u MacconepeHoc B npouecce cymku. Kunernka cynku.
Kpusbie cymxku. Kpusbie ckopoctu cymku. TepMmonporpamma
CYLLIKH.

Bo3o0OHOBIIsIeMBbIE U HEBO30OHOBIISIEMbIE UCTOYHUKH SHEPTUHU.
OcHoBbl  3HeprocOepexeHusi. BropuuHble sHepreTuyeckue

pecypcebl. OCHOBBI SHEPIOTEXHOJIOTUH.

JIeKIMOHHBbIE 3aHATHSA IMPOBOJATCA B q)OpMC JIEKIIUM ¢ UCHOJIb30BaHUEM ACMOHCTPAIMOHHBIX CJ'IaI\/'IJIOB,

MIPE3eHTAllU |
JIEMOHCTpALIM

BHJICOPOJIUKOB,
KOHCTPYKLUHI

IMPUMCHAOTCA
9JICMCHTOB

MH(GOPMAIMOHHBIE  TEXHOJIOTHH.
CHCTEM, CXeM o0ecreyeHus

[IpoBoautcs
TEXHOJOTUYECKUMU

sHeproHocurensiMu. llepeueHb neMOHCTpUpyeMOro Marepuaja M CaMH MaTepuajbl MPEJICTaBICHBI B
YMK. IlpenycMarpuBaeTcsi caMOCTOSITEILHOE BBIMOJIHEHHWE OTICNBbHBIX WILTIOCTPALUNA B Pa3gaTOYHOM
MaTepuasie.

5.3. JIabopaTOpHbIH NPAKTHKYM

Taoauna 4

HaumeHoBaHue pa3jaesa
AU CHUILIMHBI

HanmenoBanue 1a00paTopHbIX padoT

[Ipenmer "Temnodusuka'.
OcHOBHbIE IOHATHS U
TIOJIOKEHHS
TEPMOANHAMUKH.

IlepBblil 3aKOH TEPMOAVHAMUKHU B IPUMEHEHHUH K PELICHUIO
OJTHOM M3 TEXHUYECKHUX 3a/1a4

Onpenenenre napaMeTpoB BIAXKHOIO BO3yXa




Tepmonnnamudeckue HccnenoBanue npoiiecca UCTEUEHUS U3 CY>KUBAIOIIETOCS

3 | mporeccHl. coImia
TepmoanHaMuKa OTOKA.

Omnpenenenne koddhuiMeHTa TeII0NPOBOIHOCTH

4 | TermooGmeH. TETJION30JISIITIOHHOTO MaTepuraia (METO | IMIHHAPUIECKOTO
TernonpoBoIHOCTS. cI1051)
KonrakTheii Temmoobmen. | Onpeaenenne ko3¢ duiuenrta TenaooTjauu npu cBOOOJHON
5 KOHBEKIIMH (METOJ] CTPYHBI)
6 KoHBeKTHBHBII HccnenoBanue mporeccoB TEII000MeHa Ha TOPU30HTAITLHOM
TEMI000MEH TpyGOIPOBOE
Teruonepenasa, Omnpenenenue TEMIONPOBOIHOCTH U KO3 duiineHTa
7 CIOKHBII TETIO00MEH. TEMIEePaTypPOIPOBOHOCTH METOJJOM PETYJISIPHOTO TETIOBOTO
Maccoobmen
pexuma.

Omnpenenenne ko3 puIiMeHTa U3JIyYeHns TBEPIOTO Tela
Tennootnaua. pel (b y pa
8 KaJIOPUMETPUUYECKUM METOJO0M.

BCEI'O:

5.4. IlpakTHyecKkue 3aHATHS (CEMUHAPBI) He NPedycMOmMpPeHbl

Ha MMPaKTUYCCKUX H J'Ia60paTOpHBIX 3aHATUAX HNPOUCXOAUT 3aKPCIUICHUC TCOPCTHYCCKUX 3HaHHI>i,
O6CY)KI[6HI/I6 HHHOBAIIMOHHBIX ITPOCKTOB, MOJCIHNPOBAHUC KOHKPCTHBIX CI/ITyaHI/Iﬁ Ipu pcajin3alnn
HWHHOBAIIMOHHLIX MPOUIECCOB PA3JIMYHOTO YPOBHA U HA3HAUCHU A, BOBJICUCHUC CTYACHTOB B IIPOCKTHBHYIO
JACATCIIbHOCTD, IIOAT'OTOBKA U 3alllMTa HpCSeHTaI_[I/Iﬁ n pe(bepaTOB.

IpakTnyeckue (1adopaTopHbie) 3aHATHS TPOBOJATCS C  KCIOJIB30BAHHEM  HEOOXOIUMBIX
TEXHUYCCKUX U HH(l)OpMaIII/IOHHI)IX MaTCpHaAJIOB: MOATOTOBJICHHBIC B BUAC Ta6J'II/IIII 10 TeHHoq)HSquCKHM
CBOWCTBAM BEIIECTB, KOXPPHUIIMEHTAM TEILIONPOBOJIHOCTH PA3IMYHBIX MATEPUAIIOB, TpapUKaM CXEM,
TEPMOJUHAMHYSCKUM THKJIaM ® T.71. CTyJeHTaM IepelaeTcss MaTepual Ha JJICKTPOHHOM HOCHTEIIE.
Marepuanbl TiepelaloTcsi CTyJeHTaM Ha Kadenpe wid B OHOJIMOTEKe B AJIEKTpOHHOM Bujae. Ha
na60paTopme 3aHATUAX MaTCpuajibl MOPCAOCTABIIAIOTCA MCETOAUYCCKHUM HOCO6I/I€M, B KOTOpOM
U3JI0KCHBI TEOPETHUECKUE ACTIEKThl M3y4aeMOU TEeMBbI, MPEICTABICHBI CXeMa YCTAaHOBKH HEOOXOIMMBIC
rpaduku pacuetHble Qopmyinsl. JlaboparopHas paboTa BBINONHSIETCS Ha OCHOBE pa3pabOTaHHOMN
KOMITBIOTEPHOH MPOrpaMMBbl B BUPTYaIbHOH (hopme.

6. CamocrosiTesibHAasE padoTa CTYAEHTOB 110 JUCHMILINHE
BOHpOCLI JJIA CAMOCTOATC/IBHOI'O U3YUCHUS

J:?/Jf Tembl 1)1 CAMOCTOATEIbHOTO U3y4YEHHUS

[MonsaTHs: KO3PPUIMEHTH TEIUIOOTAAYM U TEIUIONEepeavyr, TEeMIIEPAaTypHBI Hamop,
MECTHBI  TEeMIIEpaTypHBIH  HAmop, CpeaHUud  JOTapuPMHUYECKUH H  CPEeIHHU

1 UHTETPAILHBIM ~ TeMIepaTypHBIA  HAMOpbI, BHEIIHEE W  O0mee TepMHUYECKUE
conpotuBieHus. CloXHBIN TeriooOMeH. KauecTBeHHBIE — XapaKTEpUCTHUKH TMEepeHoca
TEIJIOTHL.
KoaddumumenT TerronpoBoaHocT ra30oB. KoahGUIMEeHT TermmonpoBOIHOCTH

5 xuakocredt. KoappummeHT TerionpoBoTHOCTH TBEPABIX TEJ: METAJUIBI M CIUIABHI.
Tepmoymnpyrocts. COOTHOIICHUS MEXAy HANpsHKEHUSAMHU, ehopMalusiMu U
TEMIEPATYPOH.

3 TemnonpoBOHOCTh OAHOCIOWHON, MHOTOCIIOMHOM, TJIOCKOW ITUJIWHIPUYECKON U




cheprueckoil CTEHOK IIPH NMOTPaHUYHBIX ycaoBusX | pona

OOwiee ypaBHeHHE MepeHOca TeIla B KUAKOCTH. DU3MYECKHl CMBICI U MpEJesibl ero
IIPUMEHUMOCTH. TEIJIONEPEHOC B HEC)KMMAEMOM M HEBA3KOM KMAKOCTAX. [ 'Hrmoresa
@yppe-Octporpaackoro. YciaoBus OAHO3HAYHOCTH ISl IPOLIECCOB, THIIBI KPAaeBbIX
3a1a4.

Kpurepuanbueie ypaBHeHUsl. PU3NUECKUN CMBICIT OCHOBHBIX KPUTEPHUEB MO00US.
MeTto/1bI pa3MepHOCTEN U TOA00US.

TermooOMmen u3nyueHrneM. OCHOBHBIE 3aKOHBI U ornpenienenus. Pu3nka u3mydeHus.
OcCHOBHBIE IOHATHUSA U ONPEAETICHMS: IIOTOK U3IYy4CHHs], TOBEPXHOCTHAS INIOTHOCTh
NOTOKA U3ITyYeHHS, THTEHCUBHOCTD M3ITyueHHs. TersoBoil 6anaHCc Ty4yrcToro
TerIoo0MeHa. 3aKOHBI U3JTyYeHHUsT aOCOIFOTHO YepHOTO Tea. 3akoHbl [1manka,
Credana-bonpiivana. M3nyuenue peansHbix Ten. 3akoH Kupxroda. OcHoBHBIE
YPaBHEHUs: YPAaBHEHHE COXPAHEHUS YHEPTUH, YPABHEHHE NIEPEHOCA.

OcHoBbl MaccooOMeHa. Terutoorgaya mHpu KOHACHCAIMM TAapOB  HEMETAJUIMYECKHUX
xuakocred. Temoornaya npH  KOHACHCAIMM HA TOPU3OHTAIBHOM  LIMIMHIPE.
[TocraHoBKa 3a7a4u ¥ OCOOCHHOCTH HaXOXKACHUS Oa3bl.

7 VBlIaXHEHHE MaTepualioB B TEXHOJIOTMYECKMX Ipoueccax orpaciad. CrocoOsl
YBIQXKHEHUS. YBIXHEHHE copOuMeidl Biarm u3 Bo3ayxa. KoOHTakTHOE yBIa)KHEHHE.
VBnakHeHne mapoM. TeXHMKO-DKOHOMMYECKHME II0Ka3aTelu CyIIMIOK. TexHuka
6e30macHOCTH

TennooOMmennble anmaparbl. Kinaccupukanuss OCHOBHBIX THIIOB TEIUNIOOOMEHHBIX
anmnapaToB:  KOHTAaKTHbIe (CMecHUTEIbHbIE, 0OapOOTa)XKHbl€) U  IOBEPXHOCTHBIE

8 (perenepatopsl, pekynepartopbl). OCHOBHbIE  ypaBHEHHMs  TEIUIOBOIO  pacuera
PEKYTIepaTUBHBIX TEII00OMEHHUKOB. KoaddunmenT remnonepenaym.
[IpumeHeHue TemaoThl B oTpaciau. Bo3oOHOBIsIEeMble 1 HEBO30OHOBIISIEMbIE HCTOYHUKH
9 sHeprun. OCHOBBI SHEprocOepekeHus. Bropuunelie sHepreTndeckue pecypcsl. OCHOBBI
9HEPrOTEXHOJIOTHH.
BCEI'O
Tembr UTP:

. UccnenoBanue mpoiiecca UCTEUEHUS U3 CY>KUBAIOIIETOCS COILIA;

. OmnpeneneHue napamMeTpoB BIaKHOTO BO3yXa:

. Onpenenenne kodhduireHTa TemIONPOBOHOCTH TEIUION30IAIIMOHHOTO MaTepHarna;
. Onpenenenne k03¢ HUIMEHTA TETTIOOTIAYH MPU CBOOOTHON KOHBEKITUH;

. OmnpeneneHue TEIUIONPOBOAHOCTH U Kod(uireHTa TeMrnepaTypornpoBOTHOCTH;

. Onpenenenne ko3P uIMeHTa N3TYICHUS TBEPIOTO TETa,

. TerioBoii pacueT TEmI00OMEHHOTO amnmnapara;

. TermoBoi#t 6anmaHc cenapaTopa ra300YUCTKH.

03N N KW

7. OueHo4YHBbIE CpPeACTBA
7.1. Boripochbl K IepBOi PYOEKHON aTTEeCTAIIHH

1. OcHoBHbIe mOHATHS Termmogu3uku. CrocoObl mepeaadn TEIIOThl (TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3JTyYEHHE).

2. TemnepatypHoe 1oJie, U30TepMUYecKasi IOBEPXHOCTh, CPEAHUN U UICTUHHBIN TPaIMEHT TEMIIepaTyp.

3. 3akon @Dypee. KoaddummeHnT TemmonpoBOIHOCTH, IUIOTHOCTh TEIJIOBOTO TIOTOKA, KOJUYECTBO
TEIUIOTHI.

4. KoapduuueHT TeraonpoBOAHOCTH, €r0 XapaKTEPUCTHKA.

5. [lepeHoC TEMIOTHI TEMJIONPOBOJHOCTHIO MPH CTAIMOHAPHOM pekrnme. OTHOPOIHAS TUIOCKAsl CTEHKA.
6. IlepeHOC TETUIOTHI TETIONPOBOTHOCTHIO TIPU CTAIIMOHAPHOM pekuMe. MHOTOCIIOHAs CTeHKA.

7. IlepeHoC TEMIO0THI TEMJIONPOBOJHOCTHIO MPH CTAIMOHAPHOM pexkume. L{unuHaprueckas cTeHKa.

8. [lepeHOC TEIUIOTHI TEIUIOIPOBOIHOCTHIO MPH CTAIIMOHAPHOM pexnme. [1lapoBast cTeHKa.

9. [lepeHoC TEMIOTHI TEMJIOMPOBOJHOCTHIO MPHU CTALIMOHAPHOM PEKHIME.



10. Oxnaxkaenue, HarpeBaHue HEOTPAHUUYECHHOMN MJIACTUHBI, IUJIMHIPA U [Iapa MPU TPAHUYHBIX YCIOBUSIX
1,2,3 pona.

11. KonTakTHOE TEPMUYECKOE CONMPOTUBIICHUE. HecTalmoHapHbIi MPOLIECC TEMIONPOBOIHOCTH.
12. YpaBuenue Hoiorona-Puxmana. KoaddurmeHnrt rermnoornayu.

13. KonBektuBHBIN TermnooOMmeH. Juddepennnansueie ypaBHeHust TeruiooOmena: Happe-CTokca -
ypaBHEHHUE IBIDKCHUS BS3KOW kuakocth, Dypee — Kupxrodda- ypaBHeHHE TEIIONPOBOAHOCTH IS
IIOTOKa IIBH)KanCﬁCSI KHUIOKOCTH.

14. OcHoBbl Teopuu nopodus. [loHsTue o MeToe aHanu3a pa3MepHOCTEN TEOpUH MOA00US.

15. Kputepuansusie ypaBHeHus1. DU3NYECKUN CMBICII OCHOBHBIX KPUTEPHEB MOI00USI.

16. TermooTna4ya MpH BBIHYKICHHOM JIBUKEHUU XKUAKOCTH. KoapduumeHTs! TeniooTauu.

17. TemooTaavya mpu €CTECTBEHHON KOHBEKIUU.

18. TermooTna4ya Mpu M3MEHEHUHU arperaTHOTO COCTOSIHUS BellecTBa. Teroo0OMeH py KOHIEHCALUU
napoB. TermtoBoit noTok. [IIIOTHOCTE TEMIIOBOrO NOTOKA.

19. UHTerpanbHOe ypaBHEHUE TEIUIOOTAAYH JUIsl CTAOMIM3UPOBAHHOTO TEINIOOOMEHA.

20. TennmooTaaya Npy BEIHYXJAEHHOM JIBH)KEHUU )KUJIKOCTH B TpyOax.

Tect 1m0 nepBoii _pyOe:kHOI aATTeCTALMHU
HPUKIIA/THAA TEIVIO®H3HKA TECT Nel

I. TensonpoBoaHOCTH —3TO MpoOIECC MEPeHOCcA TEMJI0ThI (00MeH BHYTpeHHel dJHeprueii):

1. Ot tena k Teay; 2. BuyTpu tes1a; 3. B MeTasiiax u AudJeKTpUKax
4 CTpPYKTYPHBIMHM YaCTHIIAMU BelIeCTBA — MOJIEKYJIaMH, AaTOMaMH, 3JIEKTPOHAMH B

CIJIOIIHOM cpe/e NMPH HAJIMYUM I'PAJHEHTa TeMIepaTyp.

II. B kakux Tejax npouecc TeIIONPOBOAHOCTH 06yciioBieH aupdys3ueil MoaeKya u aToMoB?

1. B:xkuakocrsax; 2. B meramnax; 3.Bra3zax 4. B nmiexkrpukax

III. Ykaxkure 3akon ®ypne:

o ; 3. 00, :-;LﬁdeT; 4. O=alt -t )H
on on

1. O =kHAt; 2, q=A
IV. 3akon buo — ®ypne GopMyHPYIOT TaK:
1. BeKTOp yIeJbHOI0 TEILIOBOI0 MOTOKA MPSMO MPONOPUHOHAIEH TPAXHEHTY
TeMIepaTyphl;

2. Ilpu nNoCcTOSAHHOM JaBJICHUM M HEH3MEHHOIi Macce raza o0beM ra3a Hu3MeHsieTcs MPSIMO
NPONOPUUOHAIBLHO H3MEHEHHIO A0COTIOTHBIX TeMIlepaTyp;

3. U3ayyaresbHasi CIOCOOHOCTH A0COJIOTHO YEPHOI'0 TeJIa NPSMO NPONOPIUOHAIbHA
YeTBEPTOii cTeNneHn ero adCOMITHON TeMIepaTypbl.

4. Ilpn NoCTOAHHOM TeMIepaType BeKTOP TeIJIOBOI'0 NOTOKA ¥ JIMHUH TEIJIOBOI0 NOTOKA
OPTOrOHAJIBLHBI K M30TEPMUYECKUM MOBEPXHOCTAM

V. B kakoMm ciiyuyae rpajHeHT TeMIEePATYPbl HANOQIbLIIHA?
N N —
A t
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VI. Yro HasbiBaercst TeMrepaTypHbIM 10JieM?
1. 3HayeHuWe TemMmepaTyp B pa3Hoe BpeMs
2. CoBOKYNHOCTBH TeMIepaTtyp (ee 3HaYeHHI) BO BCEX TOYKAX H3y4aeMOro
NMPOCTPAHCTBA JJIsl KAK/I0r0 MOMEHTA BpeMeHH
3. 3HaveHHe TeMIepaTyp TeJa

4. CoBOKYNHOCTH TeMIepaTtyp (ee 3HAYEHHMIi) BO BCeX TOUKAX TeJia

VII Kakoii u3 HMKe IPUBEJeHHBIX CIIOCO00B He SIBJISIETCS CII0CO00M Nepelayu TemJoThl:

1. Teruonepenaya; 2. KonBekuus;
3. H3nydenme; 4. Ten10NpoOBOAHOCTD.

VIII. KosinyecTBO TEII0THI, lepeaBaeMoe Yyepe3 MJIOCKYI0 OHOCIOHHYI0 CTEHKY:

1. O=- %H(rl— 5,); 2. ng(tl-tz); 3_Q=§H(tl- t); 4. O=AH(t, - t,)
IX UYemy paBeH rpagueHT TeMIepaTypbi?
1. grad t = 500° ¢/m t=100°C _—
2. grad t=250" ¢/m \ =50"C
3.gragt= 50"c/m 0 =0,2m
4. grad t= 75" ¢/m i\/\/:

X. Ykaxknte MaTeMaTH4eCKO€e BbIPaKeHHE 2-X MEPHOI0 HECTAIIMOHAPHOIO0 TEMIIEPATYPHOI 0
NoJist:
1. ¢ =f(x,y,r); 2.t =f(x,y,z,17); 2.t =f(x,77); 4. t =f(x,y)

XI. TenJioBbIM HJIM TEPMUYECKHM CONMPOTHBJIEHMEM CTEHKH HAa3bIBAETCS OTHOLIEHHE:

li.za_T. AE 022 Clz. 4
COAF’ Y on RS R T Y

T, L, _q,-q,
q,

N
N
=

XII. TensioBoi MOTOK B MpoLEecce TEIVIOOTAAYH B COOTBETCTBHH € 3ak0HOM HbroTOHA - PUXxMaHa
BbIPaKaeTCsl ypABHEHUEM:

F tC - IC
2 3. 0="“—"%: 4.0 =Fq = -2mr/)\di/dr

1. 0 = aF|t.- t..|; 2. O =qF =(t, - tc2)7; R,

KAPTOYKA Ne 1 (Ilpuknagnas rernodusmnka, 0epBas pyoesxcHas arTecTalus)

1. KakoB xapaktep n3MEHEHHs TEMITEPaTyphl MO TOJIIMHE MTIOCKON U



[THHAPUIECKON CTEHOK?
2. llepeHOC TEMIOTHI TEIIONPOBOAHOCTHIO MIPH CTALMOHAPHOM peXUMe. MHOrocIoliHas CTEHKa
3. Haiitu TouKy pochI Aj1s1 BO3/TyXa, IMEFOILIETO:

a) temneparypy 40 °C u otHOCUTENBHOM BiaxkHOCTH 70 %05

6) temmeparypy 50 °C u otHOCHTENBHOH BiIakHOCTH 20 %0;

B) Temneparypy 40 °C 1 OTHOCUTEIIBHOM BIIaKHOCTH S Yo.

7.2. Boripockl KO BTOPOii PY0EKHOI aTTeCTAlUU

1. TeriooOMeH U3Ty4EeHHEM CUCTEMBI TNl B aOCOJIIOTHO MPO3payHOi Cpefie.

2. Tpancdopmarops! TEIIOTHL. LIMKIIBI XOJTOAUIBHBIX YCTAHOBOK U TEPMOTPAHC(POPMATOPOB.

3. TermooOmen u3nydenneM. TemnoBoi 6ananc ayuuctoro Teriooomena. 3akon Credana-bonpivana.
AOCOIOTHO YEpHOE TEO.

4. Koapduuuent rennonepenayu. Ternosas n3omisius. Tumsl TernooOMEHHBIX annapaTos,
KUIIATUIBHUKOB U IOA0IPEBATENEH.

5. Mexanu3m nporieccoB ropeHus. OOIIme MPUHIKITBI pacueTa MPoIecCOB ropeHust. TerioTa CropaHusl.
Ycnosaoe TomnuBo. [lpuBenennslie xapaktepuctuku. Kimaccudukanus Tomiams.

6. OCHOBBI TEIJIOBOT'O pacyeTa TeII00OMEHHBIX almapaToB.

7. Tumsl TenooOMEHHBIX anmnapaToB. PacueTHble ypaBHeHUs. Busl TerioBoro pacuera

8. Buzpl c:kMraeMoro TOIUIMBA U €r0 XapaKTEepUCTUKU. TBepIoe KUIKOe U ra3000pa3Hoe TOILIUBO.

9. Temnora cropanus. Y cJI0BHOE TOIUIMBO. DJIEMEHTAPHBIN COCTAB TOILIMBA. TeopHst TOpEeHUs U METO/bI
COKUTaHUsI TOIUIMBA.

10. CymmunbHble ycTanoBKH. O61mue cBeeHuss. OCHOBHBIE THIIbI IPOLIECCOB CYIIKH.

Cymuiaky nepuoAnYecKoro 1 HeMpepbIBHOTO JIeHcTBUS. Biiara marepuaia. PaBHoBecHast BIIaKHOCTb.

11. MakcumainbHasi ¥ TUIPOCKOIIMYECKAsl BIAXKHOCTh MaTepuana.  Temno - 1 MacconepeHoc B
IIpoLecce CYLIKH.

12. Kuneruka cymku. Kpussie cymku. Kpusslie ckopoctu cymku. TepmonporpaMma CyIkH.

13. Tumnbl CymMIbHBIX YCTaHOBOK. TEIIOBOM pacyeT CyIUIbHBIX YCTaHOBOK. CyIIMIIBHBIN Mpoliecc AJis
TEOPETUUECKOU U IEHCTBUTEIILHON CYIIHIIOK.

14. YBrnaxxHeHre MaTepHaioB B TEXHOJOTUYECKUX Ipoueccax oTpaciu. CrocoObl yBIa)KHEHUS.

15. YBnaxxnenue copOuueii Bnaru u3 Bo3ayxa.KontaktHoe yBnaxkHeHue. Y BlIaKHEHUE apoM. TeXHUKO-
SKOHOMUYECKHUE TIOKa3aTeNN CYIINIOK.

16. BozoOHOBIIIeMbIE M1 HEBO30OHOBIISIEMbIE HCTOUYHUKH 3HEPriUH. OCHOBBI SHEProcOepeeHHUS.
BropuuHbie sHEpreTUYECKUe pecypehl.

17. KotenpHble ycTaHOBKU. [lapoBbie U ra3oBble TypOHUHBI.

18. TemmooOMeHHBIE ammaparbl. PereHepaTtWBHBIE U CMECHUTEIbHBIE TeruiooOMeHHUKHU. [lokazaTenn
spdextuBHocTH: KIIJl, MHTEHCHMBHOCTH TEMJIOOOMEHa, OTHOILIEHHWE PACXOJAHBIX TEIUIOEMKOCTEMH,
K03 dULMEHT TpaHCPOpMALH TETIIIOTHI.

19. XonoaunbHble U TEIIIOHACOCHBIE YCTAHOBKHU.

KAPTOYKA Ne 2 (Ilpuknannas teruiopusuka, BTopas pyOeKHas aTTecTarus)

1. Tumsl TenI000MEHHBIX anmnaparoB. PacueTHsie ypaBHEeHUs. BUIbl TEIIOBOTO pacyera.
2. CymunbHble ycTaHoBKU. O61ue cBeenns. OCHOBHBIE THITBI POIECCOB CYIIIKH.

3. CylIWIKY NepUOJUYECKOro U HEMPEPBIBHOTO AeicTBUs. Biara marepuana. PaBHoBecHas
BJIAYKHOCTb.

4, Buasl coxuraemMoro TOILIMBA U €0 XapaKTCPUCTHKHU. TBepI[OG KHUIKOC U ra3oo6pa3Hoe TOIIJINBO.

5. TemnoobMeH U3mydyeHUEM CHCTEMBI Tel B a0CONIIOTHO Mpo3pauHoii cpeae. 3akoH Credana-
Bonbiimana. AGCOIOTHO YepHOE TEJO.

7.3. Bonipochl K 3a4eTy



1. OcHoBHbIe TIOHATHS Teriopu3nku. CrocoObl mepenadn TerIoThl (TETIONPOBOIHOCTh, KOHBEKIINS,
U3ITYYCHHE).
2. TemnepaTtypHoe 10Jie, U30TepMUYECKasi IOBEPXHOCTh, CPEAHUN U UICTUHHBIN Ipaiue€HT TEMIIEPATyp.

3. 3akon @ypne. KordduiumeHT TErmnonpoBOAHOCTH, IJIOTHOCTh TEIUIOBOTO IOTOKA, KOJIHMYECTBO
TEIUIOTHL.

4. KoapduuueHT TeraonpoBOAHOCTH, €r0 XapaKTEPUCTHKA.
5. IlepeHoc TemIOTHI TEIIONPOBOJHOCTHIO IPU CTALIMOHAPHOM pekuMe. OJTHOPOHAS TIJI0CKask CTEHKA.

6. [IepeHoC TEMIOTHI TEMJIONPOBOJHOCTHIO NP CTALIMOHAPHOM pekume. MHOrocnoiHas cTeHKa.

7. IlepeHoc Tenao0ThI TEMIONPOBOJHOCTBIO ITPH CTALlMOHAPHOM pexume. L{nnunaaprueckas cTeHka.

8. IlepeHoc TermIO0Th TEIUIOMPOBOAHOCTHIO MIPU CTAIlMOHAPHOM pekuMe. [1lapoBasi cTeHka.

9. IlepeHoc TENMIOTHI TEMIONPOBOJHOCTHIO ITPH CTALIMOHAPHOM PEXHUME.

10. OxnaxkaeHue, HarpeBaHue HEOTPAaHUYEHHOMN TUTACTUHBI, HWIMHIPA U [Iapa MPU TPAaHUYHBIX YCIOBUAX
1,2,3 pona.

11. KoHTakTHOE TepMUYECKOE COMPOTHBIICHNE. HecTallmoHapHBIHi MPoliece TEMIONPOBOIHOCTH.

12. YpaBuenue Hriorona-Puxmana. Koaddumment rermmoornadmn.

13. KonBektuBHBIH TemooomeH. [luddepennuansubie ypaBHeHUs TeruiooOmena: Habwe-CTokca -
ypaBHEHHE IBIKEHUS BsI3KOW xunkoctu, Dypre — Kupxrodda- ypaBHeHHE TEIIONPOBOIHOCTH JUIS
MOTOKA JBMKYIIEHCS KUIKOCTH.

14. OcuoBbI Teopuu mogoous. [ToHsiTHE 0 METO/IC aHANMHM3a PA3MEPHOCTEH TEOPHH MMOT00MS.

15. Kpurepuanbublie ypaBHeHUs.. DU3NYECKUN CMBICT OCHOBHBIX KPUTEPHUEB MOAOOUS.

16. TermooTnavya mpy BBIHYKJICHHOM JIBHKESHUH KUAKOCTH. KoapPHUIMEeHTH! TermIooT1auu.

17. TennooTaaya Npy €CTECTBEHHON KOHBEKIIUU.

18. TermooTnavya mpu M3MEHEHUH arperaTHOTO COCTOSTHHS BellecTBa. TeriooOMeH mpy KOHIEHCAUU
napoB. TemnoBoii moTok. [110THOCTE TEMIIOBOTO MOTOKA.

19. UnTerpanbHOE ypaBHEHHE TEIUIOOTAAYH JUIsl CTAOMIM3UPOBAHHOTO TETIOOOMEHA.

20. TenmooTaaya Npy BEIHYKJACHHOM JIBIKEHUH )KUJIKOCTH B TpyOax.

21. TenmooOMeH H3ITy4eHUEM CUCTEMBI Tell B aOCOFOTHO TIPO3PavHOM cpejie.

22. TpanchopMaTopsl TEIIOTHL. [[UKIIBI XOTOMIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.

23. TenmmooOMeH m3mydeHueM. TernoBoi OanaHc JiyaucToro Teriooomena. 3akon Credana-bobimMana.
AOGCOTIOTHO YEpHOE TETIO.

24. Koapdunuent rerutonepenayn. TemnoBas n30sus. TUITBI TEIUIOOOMEHHBIX alIapaTos,
KUMATUILHUKOB U MOAOTpeBaTeei.

25. Mexanu3M mporueccoB ropenusi. OOLMe NpUHIMIBI pacyeTa MpoLeccoB ropeHus. Teriora
cropanus. YcioBHOe TOIMBO. [IpuBeneHHble XapakTepucTuku. Kinaccudukanus Tommums.

26. OCHOBBI TEMJIOBOIO pacueTa TEMJI00OMEHHBIX aIllapaToB.

27. Tumbl TenI000MEHHBIX ammnaparoB. PacueTHsie ypaBHeHUs. Buasl TemioBoro pacyera

28. Bupl CkMTaeMoro TOTUTUBA M €r0 XapaKTePUCTUKHU. TBEp10€ KHUIKOE U Ta3000pa3HOe TOTIIHBO.

29. Tennota cropanusi. Y CJIOBHOE TOIUIMBO. DJI€MEHTAPHBIN COCTaB TOIIUBA. Teopust TOpeHUs] 1 METO/IbI
COKMTaHMs TOIUIMBA.

30. CymmibHble ycTaHOBKU. O01ue cBeaeHus. OCHOBHBIC THITHI TTPOIIECCOB CYIIIKH.

Cymunky nepruoanYecKoro 1 HeMpepbIBHOTO JIeHCcTBUS. Biiara marepuaia. PaBHoBeCHast BIIaKHOCTb.

31. MakcumanpHasi ¥ TUTPOCKOTMYECKas BIAXHOCTh MaTepuana.  Termo - u MacconepeHoc B
IIPOLIECCE CYLIKH.

32. Kuneruka cymiku. Kpusbie cymiku. KpuBbie CKOpocTH Cyliky. TepMorporpamMma CyIiku.

33. Tumsl cymMIBHBIX YCTAaHOBOK. TE€IUIOBOM pacdeT CyIMIbHBIX YCTaHOBOK. CyIIMIbHBINA IPOLIECC TS
TEOPETHYECKOU U IEUCTBUTEIBHOMN CYIIHIIOK.

34. YBnaxxHeHHe MaTEepHUaIOB B TEXHOJOTMYECKUX Mporeccax orpaciu. CriocoObl yBIaXXHEHMUS.

35. YBnaxHeHue copOrueil Biaru u3 Bo3ayxa.KontaktHoe yBiakHeHUe. Y BlIaXXHEHHE MapoM. TexXHUKo-
HSKOHOMUYECKHUE TIOKA3aTeNN CYIINIOK.

36. Bo3oOHOBIsIeMbIE 1 HEBO30OOHOBIISIEMbIE HCTOYHUKHU dHEPTHH. OCHOBBI YHEPTOCOEPEIKEHUSI.
BropuuHble SHEPreTUUECKHUE PECYPCHI.

37. KorenbHble ycTaHOBKU. [lapoBbie U ra30Bble TypOUHBI.

38. TenmooOMeHHBIE anmapatel. PereHepaTHBHBIE H CMECHTENIBHBIC TETTIO0OMEHHHKH.



39. X010uIIbHBIE U TEIUIOHACOCHBIE YCTAHOBKH.
40. Ilokazatemn »s¢dexruBHocTH: KIIJ, MHTEHCHMBHOCTH TEIUIOOOMEHA, OTHOIICHHE PACXOJHBIX
TETIOEMKOCTEH, K03 (PUIIMEeHT TpaHCPOPMALIUU TETUIOTHI.

8. YueOHO-MeTOoAMYecKOe M MHPOPMALMOHHOE 00eceYyeHre TUCIUIIMHBI
a) OCHOBHasl IUTepaTypa
a) OCHOBHasl JINTepaTypa
1. M.I'. lllarpos. Temnnotexnuka. — M.: Axkagemus;,2011.- 287c.
2. JI.C. Ma3yp. Texnuueckast TepmoauHamMuka M remnorexauka. — M.: TDOTAP — ME/L, 2010.-
350c.
3. b.A. bennepckuii. Texunueckas repmoanHamuka. Kypce nekuuii. — M.: Boicinas mkona, 2005.-
375 c.
B.A. Kynunos. 3.M. Kapramos. Texundeckas TepmoanHamuka. — M.: Beicias mxona, 2005.-
264c.
4. OBC: Jlanb
5.www/twirpx.com
Hmeemcsa 6 obubruomexe u na kagpeope « Teniomexnuxa u 2uopasiuxka»

0) JomoTHUTEIbHAS JINTEpPaTypa

1. P.A-B. TypnyeB, M.3. ManaeBa Meronuueckue ykazanus // TepMmoauHaMudeckue napameTpsl 1
MPOIIECCHI UEATBHBIX Ta30B. 3aKOHBI UCATBHBIX Ta30B U ra3zoBsie cMecu. [THTY .- 2010, 44 c.

2. P.A-B. TypnyeB, M.3. ManaeBa Meronudeckue yka3anus// Bropoii 3akoH TepMOANHAMUKH.
Peanbnble ra3sl (mapel) u ux cBoiictea. [THTVY.-2010, 18 c.

3. P.A-B. Typayes, M.3. MagaeBa Mertoauueckue yka3anus// OCHOBHbIE 3aKOHbI TEIUIOOOMEHA.
ITHTVY.- 2008, 25 c.

Hmeemcsa 6 oubruomexe u na kagpeope « Tennomexnuxa u 2uopasiuxka»

B) NPOrpaMMHOEe 1 KOMMYHHUKAIIHOHHOE o0ecneyeHne

1. DIEeKTPOHHBI KOHCIEKT JIEKIUH W 3JIEKTPOHHO-OOYYArOIIMi KOMIUIEKC MO JAHMCIUIUIMHE
«Texanueckas TCPMOANHAMHUKA U TCTIJIOTCXHUKA»

2. TecThl 111 KOMIBIOTEPHOTO TECTHPOBAHUS CTYACHTOB

9. MaTrepua/ibHO-TEXHUYECKOE ofecredeHne JUCHUNTUHbI

Jlnst obecnieyeHns] OCBOSHUS JTUCITUIUIMHBI HEOOXOAMMO HajJuvKe Y4eOHOW ayIUTOPHH, CHAaO0XEHHOM
MYJIbTUMEMIHHBIMEU CPEACTBAMH IS IPEACTABIICHUS TIPE3CHTAIIMH JICKIMIA U TTOKa3a y4eOHBIX (PHIIEMOB.

Kiacc ¢ mepcoHalbHBIME KOMITBIOTEpAMH ISl TIPOBEACHUS MPAKTUYCCKUX 3aHITUH M BUPTYaJTbHBIX
1abopaTopHEIX PaboT.

Vuebnasa ayauropus kadeapst "T u I, Ne2-21, Nel-19° crabxeHHas MyJIbTUMEIUMHBIMU CPEICTBAMH
JUTSL TIPEJICTABJICHHSI IPE3SHTAINI | ITOKa3a yIeOHBIX (PUIEMOB.

[Iporpamma cocrtaBiieHa B cooTBercTBHHM ¢ TpeboBanusMu PI'OC BIIO u ¢ yderoM peKOMEHIalui
[TpOOII BIIO no nanpasnennto 21.05.03 - TexHOIOTHS F€OTOTMUECKON pa3BEAKU
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