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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AMCHUIMIHHBI
O3HAKOMIICHHE CTYJICHTOB C OCHOBHBIMU (PU3MUECKHUMHU MOCIISIMH ITEPEHOCA
TEIJIOTBl U MacChl, TOJICH TeMIIepaTypbl U KOHIICHTPAIIMK KOMITOHEHTOB CMECCH,
0a3uPYIOIMKUMHCS Ha 3THX MOJCISIX METOAAaMH JKCIICPUMEHTAIBHOTO H3yUCHHS
IIPOIIECCOB TEIJIOMACCOOOMEHA M OIPEACIICHHS IIEPEHOCHBIX CBOKMCTB.

1.2. 3amaumn ocBOEHUs JUCHTUTTIHHBI

O3HakoOMJIEHHE CTYAEHTOB CO CHOCOOaMHM IMEpEeHOCa TEIUIOThl (MaccChl).
PazButne cmoco6HOCTH oOOydaeMbIX K (PU3UYECKOMY M MaTeMaTUYECKOMY
MOJICTUPOBAHUIO TPOIIECCOB MEPEHOCAa TEIJIOThl (Macchl), MPOTEKAIOIIUX B
peanbHBIX (U3UIECKUX OOBEKTaX, B YACTHOCTH - YCTAHOBKAX DJHEPIeTHKU U
MIPOMBITIUICHHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucnunimuaa  «TermmomMaccooOMEH»  OTHOCHTCS K JUCHHIUIMHAM
00s13aTenbHOI yacTu Ooka b1.

3. HEPEYEHD [IVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIMHE

[Iportecc m3yuyenuss aucruruivHbl «TemmomaccooOMeH» HampaBlieH Ha
dbopMUpOBaHUE CIETYIOMNX KOMIETCHIINN:

OIIK-2 - Crnocoben IIPUMEHSTh COOTBETCTBYIOIINI
¢u3uKo-MaTeMaTHUECKUN  ammapaT, METOJAbl aHaliuM3a MW  MOJEITUPOBAHUS,
TEOPETUYECKOTO M JKCIEPUMEHTAIBHOTO  HWCCICNOBAaHUS TPH  PEUICHHUH
npodeccCUOHANbHBIX 3a1a4

OIIK-3 - CnocobeH AeMOHCTpUPOBATh NMPUMEHEHHE OCHOBHBIX CIIOCOOOB
NOJlyuyeHusl, MpeoOpa3oBaHus, TPaHCIOPTa U MCIOJb30BAHMUS TEIUIOTHl B
TEIUIOTEXHUYECKUX YCTAaHOBKAaX M CUCTEMax

OIIK-5 - CpoocoOeH mNpOBOAWTH U3MEPEHUS  DJIEKTPUUECKUX |
HERJIEKTPUUECKHUX BEJIMUYMH HA O0BEKTaX TEIJIOPHEPTETUKH U TEIUIOTEXHUKH

Pe3yabTaTrhl 00y4eHus, XapaKkTepUu3youe

Komnerenuus
c¢popMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-2 3HaTh  COOTBETCTBYIOIIMH  (PU3MKO-MaTeMaTUYECKH
ammapar, METOAbl  aHalM3a M MOJEIMPOBAaHUI,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS
pU pelieHny NpohecCHOHAIbHBIX 33134

YMETh PUMEHSTh COOTBETCTBYIOIIUN
bu3uKOo-MaTeMaTHIEC-

KM armapaTr, METOIbl aHaju3a W MOJICITUPOBAHMS,
TEOPETUIECKOTO W IKCIEPUMEHTATBHOTO HCCIICTOBAHMS
TIPY pelieHUuU NPOo(dEeCCHOHATBHBIX 3a/1a4

BJIQJIETh CHOCOOHOCTBhIO MPUMEHSATH COOTBETCTBYIOIIUI
(bU3UKO-MaTeMaTHYECKUI anmapaT, METOIbl aHalh3a H
MO/JICJIMPOBAHUSI, TEOPETUYECKOTO 51




OKCIICPUMCHTAJIbHOI'O  UCCIICAOBAHUA IIpU  PCHICHHUU
HpO(bCCCI/IOHaJIbHBIX 3ajJad

OIIK-3

3HaTh MPUMEHEHHWE OCHOBHBIX CIOCOOOB TIOJyYEHHS,
npeoOpa3oBaHus, TPAHCIIOPTA U MCIIOIb30BAHMS TETUIOTHI
B TEIUIOTEXHUYECKUX YCTAHOBKAX U CUCTEMax

YMEThb  JIEMOHCTPUPOBATH  IMPUMEHEHUE  OCHOBHBIX
CIocO0OB MOJy4eHUs, IpeoOpa3oBaHus, TPAaHCIOPTA U
UCIIOJIb30BAaHUSl ~ TEIUIOTBI B TEIJIOTEXHUYECKHUX
YCTaHOBKAX M CUCTEMAax

BJIaACTDb CITOCOOHOCTBIO ACMOHCTPUPOBATh IIPUMCHCHUC
OCHOBHEIX  CITOCOOOB IMOJIyUCHU:I, Hp606pa30BaHI/ISI,
TPaHCIIOPTAa u HUCIIOJIb30BaHUA TCIIJIOTHI B
TCINIOTCXHUYCCKUX YCTAHOBKAX M CUCTCMAX

OIIK-5

3HATh KaK IIPOBOAWTb HU3MCPCHHUA OJICKTPUYCCKHUX U
HCOJICKTPHUYCCKUX BCINYHUH Ha 00BEKTax
TCINIOOHCPICTUKH U TCIINIOTCXHUKH

YMCTb IIPOBOJAHUTDH HU3MCPCHHUA QJICKTPUICCKUX )51
HCOJICKTPHUUCCKHUX BCINYHUH Ha 00BEeKTax
TCIIJIOOHCPI'CTUKH 1 TCINIOTCXHHUKH

BJIAJETh  CHOCOOHOCTBIO  NPOBOJUTH  W3MEPEHHUS
ANEKTPUYECKUX UM  HEIJIEKTPUUYECKUX BEJIMYUH HA
00BEKTAX TEIJIOIHEPIreTUKHU U TEIUIOTEXHUKHU

4. OB BEM JUCHUIIJINHBI

O6mas TpymoeMKocTh auciuIumHbl « TemnomaccooOmen» coctaBiser 10

3.€.
Pacnipenenenuie Tpy10€MKOCTH JTUCITUTUIMHBI 110 BUJAM 3aHSITHMA
o4yHas popma 00yUeHHsI
. Bcero CemecTpsl
Buasr yueOHOM paboThI HACOB 3 4
AyauTOpPHBIE 3aHATHS (BCEro) 180 72 108
B Tom uncre:
Jlexrun 72 36 36
[TpakTuueckue 3austus (113) 90 18 72
JlabopaTtopusie pabotsl (JIP) 18 18 -
CamocrosiTeibHasi paboTa 108 72 36
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 72 36 36
Bupl npoMeKyTOYHOM aTTECTAlUH - YK3aMEH + + +
OO01mast TPy 10€MKOCTb:
aKaJICMUICCKHE Yachl 360 180 | 180
3a4.e. 10 5 5




3a04Hast popma 00y4eHHs

. Bcero CemecTpsl

Buner yaeGHo paboTh HACOB 5 5
AyIuTOpHBbIE 3aHATHS (BCEro) 26 18 8
B Tom uucie:
Jleknuu 10 6 4
[Tpaktuueckue 3anstus (I13) 10 6 4
JlabopaTtopusie pabotsl (JIP) 6 6 -
CamocTtosiTeibHas padoTa 316 153 | 163
KypcoBoii npoekt + +
Yackl HA KOHTPOJIb 18 9 9
Buapl MpoOMEXKyTOUYHON aTTECTALMH - YK3aMEH + + +
OO6m1ast TpPy10€MKOCTb:
aKaJIEMUYECKHE Yachl 360 180 180
3a4.e]l. 10 5 5

5. COAEP KAHUE JUCHUIITIMHBI (MO4YJIs)
5.1 Copaep:xxkanue pa3aesioB JUCHUIUVIMHBI M paclpe/ejieHHe
TPYA0EMKOCTH M0 BHAAM 3aHATHI
ouHasi popma o0yueHust

Ne HammeHoBaHme TeMBbI Conepxanue paszena Jlexn Tpac | J1ab. CPC Beero,
/11 3aH. 3aH. qac
1 Beenenune O6umme moHATHS. OCHOBHBIE MPOLIECCHI

nepefayd  TEIIOTHL.  TemaooTnada.

Tennonepenaua. Maxkpockonuueckui

XapakTep y4eHHS O  TemIooOMeHe.
CoBpeMeHHbIE MPOOJIEMbl TEIIOOTIAYH.
Bkmam — OTEYeCTBEHHBIX  YUCHBIX B
pa3BUTHE  WM3y4aeMOH  JAUCHHUILIHHEIL.
MexaHu3M mpoliecca TErIoNpPOBOJHOCTH
B Ta3ax, )XUIKOCTSIX, METaJIaX, TBEPIBIX 2 2 - 4 8
IUDIIEKTPUKAX. TeMIepaTypHoe —[oJe.
TenioBoOW MOTOK, MJIOTHOCTH TEIJIOBOTO

MOTOKA. 3aKkoH dypne.
Juddepenmansaoe ypaBHEHUE
TEIJIONPOBOIHOCTH. YcnoBust
OJTHO3HAYHOCTH ULt MIPOLIECCOB
TEIUIONTPOBOTHOCTH. 3akoH
HproTona-Puxmana.
2 Iepenaua Terotsl yepe3  |[lepemada TerumoTsl Yepe3 OJHOCIOIHYIO
CTEHKY U MHOTOCJIOWHYIO IIJIOCKHE CTEHKH IpH

rpaHMYHBIX yciaoBusix | u 3 poga.
Pacnpenenenne  Temmeparypbl npu
MOCTOSTHHOM u MIepeMEHHOM
K03 duIeHTax TETIONPOBOIHOCTH.
Koaddpumment TEeIUIONIepeIauH.
Ilepenada TemIoTH Yepe3 ORHOCIOHHYIO
U MHOTOCIIOWHYI0  LIHJIHMHAPHIECKHE
CTEHKU IPU T'PaHWYHBIX ycsoBHAX 1 u 3
pona. JluneitHbIH ko3 durment
Temionepenaud. Kputudeckuil anamerp
m3omsinuu.  Ilepenaya  TeminoTel  uepes
MIaPOBYIO CTCHKY

3 Ilepenaua TemnoTe! B pedpe | TemonpoBogHOCTE B cTepkHE (pedpe)
MIOCTOSIHHOTO ~ TIOTIEPEYHOr0  CEYCHHS.
Tennonepenaua yepes IJIOCKYIO
pebpucTyio CTEHKY. Crioco0bI




HMHTEHCU(UKALIN MPOILIECCOB
TEIUIONIePeIauH. CBs13b BOIIPOCOB
HHTEHCU(UKAMKA  TEIUIONepefayn ¢
COBPEMCHHBIMH TpoOIeMaMi 3KOHOMHH
MaTepHaTbHBIX u SHEpPreTUYECKUX
pecypcoB u TTOBHITIICHUEM
SKOHOMUYHOCTH MTPOU3BOJICTBA

TennonpoBogHOCTH NpU
HaJIW4YUU BHYTPEHHHUX
HCTOYHUKOB TEIUIOTHI

TennonpoBOJHOCT, B HEOTPaHUUYEHHOM
TUIOCKOH CTEHKE U KPYTJIOM CTEp)KHE B
cllyqae TOCTOSHHOTO U HEPEMEHHOTO
KO3 (QHIIEHTOB TEIUIONPOBOJHOCTH TIPH
HaJIUYUM  BHYTPEHHHX  HUCTOYHUKOB
TEIUIOTHL:

- OTBOJE TEIUIOTHl Yepe3 BHYTPEHHIONO
MOBEPXHOCTH;

- OTBOJE TEIUIOTHl 4Yepe3 HapyXKHYIO
MOBEPXHOCTH;

- OTBOJIE TEMJIOTHI Yepe3 BHYTPEHHIOI U
HapyXHYI0 IOBEPXHOCTH.

TennonpoBoAHOCTH NpH
HECTallMOHAPHOM PEXUME

Metonst peleHus 3aga4
TEIUIONIPOBOJHOCTH npu
HECTAI[IOHAPHOM pexume.
TennonpoBOJHOCT, TOHKOW IJIACTUHBI,
JUIMHHOTO LWIMHAPAa TIPH TPaHUIHBIX
YCIOBHSAX  TPEThEro  poja. AHamm3
pemieHui. YacTHele ciydan.

10

20

TennonpoBoAHOCTH B Telax
npocTedmmx hopm

Harpeanue (oxmaxkaeHue)
napasuiesienumne/ia U IIHHIpa KOHSYHOH
JUTAHEL. Omnpenenenue KOJIMYECTBa
TEIUIOTHI, oTJaBaeMoi WIH
BOCIIPHHUMAEMOH TeJIOM B Ipolecce
HECTAIlHOHAPHOM TEIUIOTIPOBOJHOCTH.
Perynspubrii TETIOBOM pexuM
HarpeBaHus (oxmaxkaeHus) Tel.
UucneHHBII METOJ pelIeHus  3ajad
HEeCTallMOHAPHOH TEIJIONPOBOIHOCTH.
Wcnons3oBanne DBM.

Temnoornaua

Temnootnada B 0gHO(A3HBIX JKUAKOCTAX
u  mpu  ($a3oBEIX W XUMHYECKHAX
MPEBPAIICHUSIX, TP BBIHY)KICHHOH |
€CTECTBEHHON KOHBEKIUU. Dusnueckue
CBOMCTBA UJIKOCTH, CYILIECTBEHHBIE IS
MPOLIECCOB TEUEHUS M TEIUIOOTauu.

KoHBEeKTHUBHEI TEIIO0OMEH
MIPH Pa3IHYHBIX PEKUMAX
TEeYEHUs

OcobeHHOoCTH TerroooMeHa npu
JIAMHHApHOM M TYpOYJICHTHOM TEUECHHIX
JKAJIKOCTH. JIMHAMWYECKUH W TETUIOBOM
HOTpaHNYHbIe cJion. OCHOBHbIE
JIOMYILEHUS TEOpuu IUIOCKOTO
MOTPaHUYHOTO CJIOSL. Cucrema
1 epeHIMATBHBIX ypaBHEHUH
KOHBEKTUBHOTO TEIJIOOOMEHa, YCIOBHS
OJTHO3HAYHOCTH.

Teopus momobust

ITn-teopema. IlpuBeneHue ypaBHEHUH
KOHBEKTHBHOTO TenaooOoMeHa K
6e3pazMepHOMY BUJLY. Kpurepuu
nomobus. OOmme ycioBus 1OA00HS
¢msmuecknx — mpomeccoB.  CoifcTBa
MOJOOHBIX IPOLIECCOB. CymHocTh
MOZENPOBAHHSI.

Ocpennenne ko3 duirieHTOB
temooTaaul. OcpeHeHne TeMIepaTyphl
KHUAKOCTH II0 CEYCHUIO U JUIMHE KaHaua.
Beibop omnpenensoomux pasMepoB U
TeMIIeparyp.

O06006menne OIIBITHBIX JTAHHBIX.
[Tomy4enue SMIMPUIECKUX yPAaBHEHHH.

10
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TemmooOmeH mpu
BBIHY)K/ICHHOM JBHKCHHU

Xapaxrep BBIHYKJIEHHOTO
HEU30TEPMUYECKOTO TEYEHHS 7

16




JKUJIKOCTH Ha TJIOCKOU
MOBEPXHOCTHU

TEIUIOOOMEHA Ha IUIOCKOI ITOBEPXHOCTH.
TemnnooTnaya npu JaMHHAPHOM TEYEHUH
B HOTPaHUYHOM croe; MeTo/L
TEOPETHYECKOTO  pacyeTa; pacueTHHIE
YpaBHEHUS,  TOJydeHHbIE  OIBITHBIM
myTeM. Temioornada mpu TypOyJIeHTHOM
TEUYCHNH B  MOTPaHUYHOM  CIIOE.
OcpenHeHne ypaBHEHHsI HEPA3PBIBHOCTH,
JBH)KCHHS U 3HEPIHH JUIS TypOYJIEeHTHBIX
MOTOKOB; KO3 PHIIHEHTHI TYPOYISHTHOTO
nepeHoca KOJIMYECTBA  JBIDKCHHMS U
TEIIOTEL; METOX  IIONYIMIHPHUIECKOTO
pacuera; pacdeTHbIe ypaBHCHUS,
HOJTyYEeHHbIE OIBITHBIM ITYTEM.

11

TennooOmeH pu
BBIHYKJICHHOM JBH)KCHUU
JKHJIKOCTH B TpyOax

OCo0EHHOCTH TEUCHHUsI U TeTIooOMeHa B
TpyOax. Y4acTKu THAPOANHAMUYECKOH U
TEMI0BOit CTabuUNu3anum.
Crabunu3upoBaHHOE TEYEHHE.
Teroornaya TpM  JaMHHAapHOM H
TypOYJICHTHOM pexuMax — TEeYCHHS
JKUIKOCTH B Tpybax. Temnoornmaua mpu
BBIHY)KICHHOM MOIEPEYHOM OMBIBAHHH
Tpy0O W TMy4koB TpyO; pacyeTHBIC
ypaBHeHUs.  COBpeMEHHBIE  METOIbI
pacdeTa TemIo00MeHa C UCHONb30BaHHEM
OBM. Pacuernrie YpaBHEHUS,
HOJTyIEeHHbIE OIBITHBIM ITYTEM.

10

26
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TerutooOMeH mpu cBOGOTHOM
JIBHKCHHHU KUAKOCTH

Temnootaaya mpu cBOOOJHOM JBUKCHUH
JKHJKOCTH BJIOJIb BEPTHKAIBHOW CTEHKH,
BOJIN3M TOPU3OHTAIBHBIX TPYO U IUIACTHH.
AHamM3  3amayd O  KOHBEKTUBHOM
TemtooOMeHe mpu cBOOOTHOM IBIKCHUH
JKUAKOCTH METO/IOM noobust. PacuerHsie
YpaBHEHUS! U1l TEIUIOOTAAYH

18
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OTzenbHbBIC 3aa4U
KOHBEKTHBHOTO TEINIOOOMEHA B
onHo(ha3HOH cpene

Kunkomeramnuyeckue TENIOHOCHTEINU.
Tennoornaya mpu OKOJIOKPUTHYECKOM
COCTOSIHUM BeIecTBa. Temioornada B
pa3peXeHHBIX ra3ax. TemIooO0MeH mnpu
HAJIMIAM B  OKUAKOCTH  BHYTPEHHHX
VCTOYHUKOB TETUIOTHL.

14

TennooOMeH P KOHACHCAIHH

IIneHoyHas M KamenbHas KOHAEHCALUSL.
KonneHncanus mnapa Ha BEpPTUKAJIBHBIX
cTeHkax. TemiooTnaua npyu JaMUHAPHOM
TEUeHNH IUICHKM KOHAeHcaTta. Meron
TEOPEeTHYeCKOT0  pacdera.  BmmsHue
pa3nUYHBIX (DAKTOPOB HA TEIUIOOTHAdY.
TerooTnaya mpH CMENMIAHHOM pPEeXnMe
CTEKaHUs IUIEHKHM KOHJAEHCATa; MeETOx
pacuera; pacueTHble YpaBHEHMS IS
temwnootnaun. KonneHcanus mnapa Ha
TOPU30HTAIBHBIX TPYOax W IydKkax TpyoO.
Xapakrep  OOTeKaHUs  KOHIECHCATOM
My4KOB TpyO, M3MEHEHHE TEIIOO0TauH
M0 psiiaM TpyO, BIUSHNE CKOPOCTH MTapa 1
npyrux (akropos. Pacder Temmoormaun
pu KOHJICHCALlUH napa Ha
T'OPU30HTAJIBHBIX yYKax TPYoO.

18
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TemnooOMeH npu KUIIEHUH

MexaHnusm mepeHoca TEIIOThl  IIpH
KuleHnn.  BimsHme — cmaumBaeMocTH
CTEHKH XHAKOCTBIO, KpaeBoii yroi. Pocr,
OTpPBIB W JIBIDKGHHE IMy3bIped mapa.
MuHUManbHBIN panuyc LIEHTpa
apooOpa3oBaHUsl; YUCIO JEHCTBYIOMINX
LEHTPOB  MapooOpa3oBaHus. Pexumbl
KHUIICHHUS J)KUJIKOCTH B OOJIBIIOM oOBbeMe.
[TepBas u BTOpas KPUTHUYECKUE
IUIOTHOCTH TEIUIOBOTO TOTOKa. Pacuer
KPUTHYECKHX  TEIUIOBBIX  Harpy3oK.
3aBHCHMOCTh kodddurmenTa

18




TEIUIOOTAYH OT AaBICHHsA, PU3NUECKHX
CBOICTB JKUAKOCTH, COCTOSTHUS
HOBEPXHOCTH M APYrux (akTopoB IpH
KUTIEHHH B OOJIBIIOM O0BEMe.

Pacyer TemnooTmaun MpH ITy3BIPHKOBOM
KUTIEHHH XUIKOCTH B OOJBIIOM 00BeMe.
TeruiooOMeH NpH KHUIICHUH KUAKOCTH B
Tpybax; 3aBHCHMOCTh Kod(durmenrta
TEIUIOOTAYH OT CKOPOCTH LMPKYJISLIHH,
IUVIOTHOCTH TEIIOBOTO MOTOKA U APYIHX
(hakTopoB. PacueT Temnootaaun B Tpydax

16

TerooOMeH n3TydeHHEM

OcHoBHBIE MOHATHS U 3akoHBI. [Ipupona
TEIIOBOTO M3Ty4deHUs. JIydHCTHIH MOTOK.
[TnotHOCTH JIy4HCTOrO MOTOKA.
WHTEeHCUBHOCTH U3ITy4YEHUs].
INornomarensHas, OTpaXkaTelbHas H
MpOITyCKaTeNbHAsl ~ CIIOCOOHOCTH  Tell.
3aKoHBI U3Ty4eHHS aOCOJIOTHO YEPHOTO
Tena: 3akoH Ilmanka; 3akon Buna. Cepoe
TEJO. 3akon  Credana-bonpnmana.
Crenens 4epHOTHI. 3akoH Kupxroda mis
MOHOXPOMAaTHYECKOTO M HHTErPaIbHOIOo
n3nydeHna. 3akoH JlamOepra. Buabt
JYYUCTHIX TOTOKOB. VX B3amMHas CBSI3b.
WHTerpansHble ypaBHEHHS H3IydeHHUS.
YrnoBele KOA(QQHUIMEHTH W B3aHMHBIC
MOBEPXHOCTH. 30HAIBHBIN METO]] pacueTa
TEIJIOOOMEHA H3JIyYeHHEM B CHCTEME
nByx Ten. OcoOeHHOCTH TeIIooOMeHa B
3aMKHYTOMH CHCTEME.

16

17

IIpoueccs! Temno- u
MaccooOMeHa

OCHOBHBIE TIOJIOKEHHS Teopuu
Maccoobmena. Tepmo- u Gapomuddysus.
3akoH ®uka. Koaddumment nuddysuu,
(axTopsl, BIAMSIONME HAa KOI(DPHUIHEHT
muddy3nn. KoHBeKTHBHBIH MaccooOMeH
KaKk  COBOKYIIHOCTb  MOJSIDHOTO  H
MOJICKYJIIDHOTO ~ NIEpEHOCa  BEIIECTBA.
[I10THOCTH TIOTOKa MAaccChl B IIpoLecce
KOHBEKTUBHOTO MaccooOMeHa.
Juddy3noHHBIII TOTpaHWYHBIA  CIIOH.
Cucrema mddepeHIaTbHBIX
YpaBHEHUI I y3nOHHOTO
MOTPaHUYHOTO CJI0s1. [ paHNYHBIE YCIOBHS
Ha  TIOBEepXHOCTH  paszjgena  (as.
Koadpdurent MaccoOTauH.
[lpumeHeHre MeTONOB  MOHOOMS W
pa3MepHoCTeH K mponeccam
MaccooOMeHa. Jduddy3nonnbri
KpuTepuit [Ipanars. AHanorus
MPOIECCOB TETJIO- K MAacCOOOMEHa.

12
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OCHOBBI TEIIOBOTO U
TUIPABIMYECKOr0 pacyéra
TEITIO0OMEHHBIX aIapaToB

Oo6uiue CBEJICHUS. Hasnauenne
Tero00MeHHUKOB. WX Kiaccudukarus
no npuHuUmy  gectBus.  OCHOBBI
TEIUIOBOTO W THAPABIMYECKOTO pacyera
TEII00OMEHHUKOB. YpaBHeHnE
TEIUNIOBOTO  OanmaHca ©  ypaBHEHHE
TEIUIOTIEePEIavH.

Cpenauit TEeMIIEPATYPHBIN Harfop.
OmnpeneneHye TEMIEPATypHOTO Haropa
JUIS ~ OCHOBHBIX  CXEM  JIBHDKCHUS
TerioHocuTenel. CpaBHEHHE TPSIMOTOKA
Y IPOTUBOTOKA. BrIpakeHHe IS TOTHOTO
MaJicHusl JaBICHUS B TEIIOOOMEHHUKE.
ConpoTHBIeHHE TpPEHHS M MECTHEBIE
COIIPOTHBIICHUSL. MoIHOCTB,
HeoOXoaumMas s nepeMenICHuUs
TEIJIOHOCUTEJIEH.

20
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Uroro

72

90

18

108

288




3a04Has popma 00y4yeHHs

HaunmenoBanue TeMbl

Conepxanue pasjena

Jlexi

[Ipax
3aH.

JIab.
3aH.

CPC

Bceero,
yac

TeHJ’IOHpOBOZ[HOCTL

O6mue mousTHs. OCHOBHBIE IIPOIECCHI
mepeqadd  TEIUIOTHL.  TemiooTtaada.
Tennonepenaua. Maxkpockonuueckui
XapakTep y4eHHS O  TemIooOMeHe.
CoBpeMeHHBIE MPOOJIeMbl TEIUIOOTIAYH.
Bkimag  OTEYeCTBEHHBIX  YUYEHBIX B
pa3BUTHE  M3y4aeMOH  AUCLUILIMHEL.
MexaHU3M Tpoliecca TEeIUIONPOBOIHOCTH
B Ta3ax, )KUAKOCTSIX, MeTaJllaX, TBEPJIBIX
IVJISKTPUKaX. TeMmepaTypHoe IOJe.
TeruoBoi MOTOK, INIOTHOCTH TEILIOBOTO
MOTOKA. 3akoH Dypre.
Juddepennuanbsaoe ypaBHEHHE
TETIONPOBOIHOCTH. VYcnosus
OJHO3HAYHOCTH JUIst MPOLECCOB
TEIUIONIPOBOJHOCTH. 3akoH
Hrrotona-Puxmana. Ilepenaua TemnoTst
4yepe3 OJHOCIOWHYI0 M MHOTOCIIOHHYIO
IUIOCKHE  CTEHKH IpU  TPaHUYHBIX
ycnoBusix 1 u 3 pona. Pacnpenenenue
TeMIepaTypbl ITIPH  INOCTOSHHOM U
epeMEeHHOM koaddurmenTax
TEIUIOTIPOBOJHOCTH. Koadpdumment
temonepenaun. Ilepemaya  TEmIOTHI
4yepe3 OJHOCIOWHYI0O M MHOTOCIOHHYIO
LWJIMHIPUYECKHUE CTEHKH IPH TPaHUIHBIX
ycaoBusx 1 u 3 poma. JluHelHbIH
K03 puIHeHT TeIUIoNepeaadt.
Kputnueckuit  nuamerp W30JISIHH.
Tlepenaua TemmoTsl dYepe3 MIAPOBYIO
CTeHKy. TemIompoBOIHOCTE B CTEpIKHE
(pebpe)  TOCTOSHHOTO  IOIEPEYHOTO
ceyenus. Temonepenaya gyepes INIOCKYIO
pebpuctyro CTCHKY. CriocoObI
HMHTEHCH(DUKALIIH HPOLECCOB
TeIIoNepeiaun. CBs13b BOIIPOCOB
WHTCHCH(UKANA  TeIulonepesadn ¢
COBPEMEHHBIMH IPOOJIeMaMH 3KOHOMHH
MaTepHaNbHBIX M JHEPreTHYecKuX
pecypcos " MOBBIIICHHEM
SKOHOMHYHOCTH MIPOM3BOJICTBA.
TeronpoBoIHOCTE B HEOTPAHHMYECHHOM
IUIOCKOH CTEHKE W KPYIJIOM CTEp)KHE B
cllydae IIOCTOSSHHOTO W TEpPEMEHHOTro
K03 (GHIIMEHTOB TEIUIONPOBOJHOCTH TIPH
HaJIMIAN ~ BHYTPEHHHX  HCTOYHHKOB
TEIJIOTEI W: OTBOAE TEIUIOTH depe3
BHYTPEHHIOIO  TIOBEPXHOCTB;  OTBOJE
TETIJIOTHI Yepe3 HapYKHYIO TTOBEPXHOCTH;
OTBOJIE TEIUIOTHI 4Yepe3 BHYTPEHHIO H

Hapy)XHYI0  TIOBEpXHOCTH.  Metoapl
pelIeHus 3a1a4 TeruIONpPOBOIHOCTH TPU
HECTallMOHAPHOM pexume.

TeronpoBoIHOCT, TOHKOH IUIACTHHEL,
JUIMHHOTO IWJIWHAPA TIPH TPAHHIHBIX
YCIOBHSAX  TPEThEro  poja. AHamm3
pemenuii. Yactueie cinydau. HarpeBanue
(oxynaxcieHue) — napajienenunena U
LAJIMHIpA KOHEYHOM JJIUHBI.
OmnpeneneHye  KOJIMYeCTBA  TEIIOTHI,
OTaBaéMONM  WIM  BOCIHPHUHUMAEMOH
TEIOM B Tpollecce HECTAMOHAPHOI
TEIUIONPOBOIHOCTH. Perynspubrii
TETIIOBOIt pexUM HarpeBaHus
(oxmakmeHus1) Ten. UMCIEHHBIT MeTOX
peleHus 3a1a4 HeCcTallMOHAPHOU

62

70




TEIUIONIPOBOHOCTH. Hcnons3oBanue
OBM.

KoHBeKTHBHBIN TEIIIO0OMEH

Temnootnaya B ogHO(A3HBIX JKUIKOCTIX
u  mpu  ($a3oBEIX U XUMHYCCKUX
MPEBPAICHUSX, TP BHIHYKICHHOH H
€CTECTBCHHON KOHBEKIUU. Dusznyeckue
CBOWCTBA XKHUIKOCTH, CYIIECTBEHHBIC I
MPOIIECCOB TEYCHUS U TEIUIOOTIAYH.
OcobeHHoCTH TeroobMeHa npu
JAMUHAPHOM M TYpOYJIEHTHOM TEUEHHSX
JKUJIKOCTH. JIMHAMWYECKUH W TEIUIOBOM

HOTpaHIYHbIe cIon. OcCHOBHEIE
JOIYIIEHUS TEOpHHu IUIOCKOTO
MOTPaHMYHOTO CIIOSI. Cucrema
nmuddepeHInaIbHbIX YypaBHEHUH
KOHBEKTUBHOTO TEMJIOO0OMEHA, YCIOBHS
OJIHO3HAYHOCTH. IIu-Teopema.

[IpuBenenue ypaBHEHUIl KOHBEKTHBHOTO
TeII000MeHa K 0e3pa3sMepHOMY BHIY.
Kpurepun momobus. OOmume ycinoBus
nono0us (br3HIecKIx IIPOLIECCOB.

CaoiicTBa MOJJOOHBIX MPOIIECCOB.
CymHocTs MozaenupoBanusi. OcpeqHeHne
k02 urreHTOB TEIUIOOTIAYH.

OcpenHeHne TeMIIEepaTyphl KUIKOCTH I10
CCUCHHI0O W JUIMHE KaHama. Bribop
OTIPENENAIOMUX Pa3MEPOB U TEMIIEPATyp.
O0o06ueHne OIBITHBIX TaHHBIX.
[onyveHne SMIHUPUYCCKUX YpaBHCHUI.
Xapakrep BBIHY)KJICHHOTO
HEN30TePMHYIECKOTO TEUYCHUS u
Tem1oo0MeHa Ha IUIOCKOH MOBEPXHOCTH.
Temnooraaya npu JaMUHAPHOM TEYCHUH
B MOTPaHTYHOM cIoe; METOx
TEOPETUYECKOTO pacyera; pacyeTHBIC
YPaBHCHHUS,  TOJIyYCHHBIC  OMBITHBIM
nytem. TermooTnada npu TypOYICHTHOM
TEUYSHWH B  TNOTPaHUYHOM  CJIOE.
OcpenHeHne ypaBHEHHs HEpa3phIBHOCTH,
IIBIDKEHHSI M SHEPTUH ISl TYpOYIEHTHBIX
MOTOKOB; K03 QUIIHEHTHI TYpOYIEHTHOTO
MepeHoca KONMYEeCTBA  JBIDKCHHS U
TEIUIOTBI; METOJ IOIYIMIHPHIECKOTO
pacuera; pacueTHbIe YpaBHEHUSI,
MOJyYCHHBIE OTIBITHBIM MyTEM.
OCoOEHHOCTH TEUECHUsI U TeIIooOMeHa B
Tpybax. Y4acTKu THIPOJUHAMUYECKOH U
TEIUIOBOH cTabMIIN3aIHn.
CrabunM3nupoBaHHOE TEYEHHE.
Temnootrnaya TpH  JTaMHHAPHOM  H
TypOyJIeHTHOM peKUMax TEUEHUS
XKuakoctH B TpyOax. Temmoornada mpu
BBIHY)KICHHOM TIONIEPEYHOM OMBIBAHHH
Tpy0 W mOydykoB TpyO; pacueTHbIe
ypaBHeHus.  COBpEeMEHHBIE  METOIbI
pacuera TEeIUI00OMEeHa C HCIIOIb30BaHHEM
OBM. Pacuernsie ypaBHEHUS,
MOJTy4YEeHHBIE OTIBITHBIM MTyTEM.
Temnooraaya mpu cBOOOJHOM JABHKCHUH
JKUJIKOCTH BJIOJb BEPTHKAIBHON CTECHKH,
BOJIN3Y TOPU30HTANIBHBIX TPYO U IJIACTUH.
AHamu3 3aMau O  KOHBEKTHBHOM
TEII000MEHEe MPU CBOOOTHOM JBYIKCHUH
JKHJIKOCTH METOI0M ogo0wms. PacueTHble
YpaBHEHUS OIS TEIUIOOTIAYH.
JKunkomerammyeckue  TEIIIOHOCHTEINH.
Temnoornaya mpH  OKOJOKPUTHYECKOM
COCTOSIHUM BellecTBa. TeooTnada B
paspexeHHbIX Tra3ax. TemrooOMeH mpHu
HaJIM4Yuun B XKUOKOCTHU BHYTPCHHUX
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HNCTOYHUKOB TEIUIOTHL. [lneHouHas u
KamenpHas KoHAeHcauus. KonpeHcanus
mapa Ha  BEpTHKAJIbHBIX  CTCHKAX.
Temnootaavya npu JTaMUHAPHOM TCYCHUH
TUICHKU KOHJICHCATA. Merton
TEOPETHYECKOT0  pacuera.  BrusiHue
pa3M4HBIX (AKTOPOB Ha TEILIOOTHAYY.
Temnooraada mpu CMEIIAaHHOM PEXUME
CTeKaHUs IUIEHKM KOHAEHCATa; MeETOX
pacyera; pacueTHble YpaBHEHHSA IS
temwnooTnaun. KoHnmeHcamms mnapa Ha
TOPU30HTAJBHBIX TPyOax W MydYkax TpyoO.
Xapaktep ~ OOTeKaHHs  KOHJICHCATOM
My4YKOB TPYO, M3MEHCHHE TEIUIOOTIaul
T0 psiziaM TpyO, BIUSHIE CKOPOCTH TTapa i
npyrux (akropos. Pacuer TeruooTnauu
npu KOHJICHCAIIUU napa Ha
TOPU30HTAIBHBIX My4Kax TpyO.
MexaHu3M IepeHoca TEIIOTHl  IpH
KANeHUH. BiusgHue  cMauynBaeMOCTH
CTEHKU XKUIKOCTBIO, KpaeBoil yrois. Pocr,
OTPHIB W JIBIKCHHE TMy3bIpedl mapa.
MuHUManbHbINH panuyc LIEHTpa
MapooOpa3oBaHUsI; YHCIIO JCHCTBYIOMIUX
LEHTPOB  IMMapooOpa3oBaHHUA. PeXuUMbI
KATICHUS KUIKOCTH B OOJBIIOM OOBEME.
Ileppass  ®w  BTOpas  KpUTHYECKUE
IUIOTHOCTH TEIJIOBOTO TOTOKa. Pacuer
KPUTUYECKUX  TCIUIOBBIX  HArpy3oK.
3aBUCHMOCTh ko3¢ duireHTa
TEIUIOOT/IAYM OT JaBJICHHS, (HU3UUCCKHUX
CBOWCTB JKUJIKOCTH, COCTOSTHUS
MOBEPXHOCTH M JpYrux (pakTopoB mpHu
kuneHud B OombmoM oOwveme. Pacuer
TEIUIOOTIAuH MIPH ITy3bIPHKOBOM KUTICHUH
JKUIKOCTH B OompmioM  oObeMe.
TennooOMeH TpPU KUMEHUH KUIKOCTH B
Tpybax; 3aBHCHUMOCTh Kod(duimenrta
TEIUIOOTIAYM OT CKOPOCTH HHUPKYJISAIHH,
IUIOTHOCTH TEIJIOBOTO MOTOKa M APYTUX
(hakTopoB. Pacyer Temnootnaun B TpyOax.

TennooOMeH H3TydeHnEM

OcHoBHBIE MOHATHS U 3aKoHBI. [Ipupona
TEIIOBOTO M3ITy4eHus. JIyducThli MOTOK.
[InotHOCTH JIy4UCTOTO MOTOKA.
VHTeHCUBHOCTH U3ITy4YeHUsL.
[MornomarensHas, OTpaXaTelbHas H
HpOITyCKaTeNbHasl ~ CIIOCOOHOCTH  Tell.
3aKoHBI W3Ty4YeHHS aOCOJIIOTHO YEPHOTO
Tena: 3akoH [lmanka; 3akoH Buna. Cepoe
teno. 3akoH  Credana-bonpnmana.
Crenens 4epHOTHI. 3akoH Kupxroda mmst
MOHOXPOMAaTHYECKOTO ¥ HHTETrPaILHOTO
n3nydenus. 3akoH JlamOepra. Buasr
JIYYUCTBIX TIOTOKOB. VX B3anMHasi CBS3b.
WHTerpanbHble  ypaBHEHMsS H3JIy4EHUS.
YrioBele KO3(OUIMEHTH W B3aNMHBIE
MOBEPXHOCTH. 30HAIBHBIN METO]] pacueTa
TEIIIOOOMEHA W3IIydeHHEM B CHCTEME
nByx Ten. OcoOeHHOCTH TeriooOMeHa B
3aMKHYTOH CHCTEME.
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[Ipouecco! Temo- u
MaccooOMeHa

OCHOBHBIE HIOJIO’KEHHS TEOpHHU
maccooOmeHa. Tepmo- u Gapoauddysust.
3akon ®uka. Kosdpdumment nuddysnn,
(hakTopsl, BIUsIONE HAa KO3((GUIHEHT
muddy3un. KoHBEKTHBHBI MaccooOMeH
KaK  COBOKYHOCTb  MOJSIDHOTO |
MOJISKYJIIDHOTO ~ TIEpEeHOCa  BEIleCTBa.
[I70THOCTP TOTOKAa Macchl B THpolecce
KOHBEKTHBHOT'O MaccooOMeHa.
Jndby3noHHBIT  TOTpaHUYHBIN  CIIOH.
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Cuctema g bepeHInaTbHBIX
ypaBHEHU I 1 dy3noHHOTO
HOTPAHUYHOTO CJI04. [ paHUYHbIE yCIOBHS
Ha  TIOBEPXHOCTH  pasnena  ¢as.

Koadpdurment MacCOOTauu.
[lpuMeHeHne MeTONOB  TOXOOMS W
pa3MepHocTei K nporeccam
MaccoobMeHa. Juddy3noHHbII
KpUTEepuit [Ipanars. Amnanorus
MIPOIIECCOB TEILIO- 1 MacCOOOMEHaA.

5 OCHOBEI TCIJIOBOI'O B OO6miue CBEJICHUSI. Hasznauenue

THIPaBIMIECKOro pacuéra  |remmooOMeHHUKoB. Mx ximaccudukanms
TEIDIOOOMEHHBIX aNllapaToB |mo  mpuHOUIy  jaeifctBusa.  OCHOBBI
TEIJIOBOTO M THAPABIMYECKOTO pacyera
TETI00OMEHHUKOB. VYpaBHeHue
TEINIOBOr0  OamaHca W ypaBHEHHE
TeIuIonepe1ayH.

Cpenuuit TeMIepaTypHbIi HAarop.
Omnpenenenue TeMIEpaTypHOro Haropa 2 2 - 68 72
JUIT  OCHOBHBIX  CXeM  JIBVDKCHUS
TeroHocuTened. CpaBHeHUE NPSIMOTOKA
U IIPOTHBOTOKA. BhIpaskeHue [UIsl IIOJTHOTO
NafCHUs JABICHUS B TEMJIOOOMEHHHKE.
ConpoTuBiIeHHE TPEHUS W MECTHbIC

CONPOTHUBIICHHUS. MoruHoCTb,
HeoOxoauMast TSt MepeMeICHUS
TEIIOHOCUTEIIEH.
Hroro 10 10 6 316 342

5.2 IlepeueHb 1a00paTOPHBIX padoT

1. Onpenenenue kodhduIEHTa TEIUIOMPOBOJHOCTH METAIOB METOIOM
CTEPKHS.

2. Omnpenenenne KodhdUIMEHTa TEIJIONPOBOJIHOCTH  H3OJISIIMOHHBIX
MaTepHaoB METOJOM LIUJIUHIPUIECKOTO CIIOSI.

3. HccrnenoBanue TEIJIOOTAAYM OT TOPHU3OHTAIBHOIO IHWIMHIpa TpH
CBOOOTHOM KOHBEKIIHH.

4. VccnenoBaHue TEMIOOTAaYU IPU TE€YEHUU KUIKOCTH B TpyOe.

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM C  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCLMILIMHBI
IpeayCMaTpUBaeT BBIMOJIHEHUE KYpCOBOTO MpoOeKTa B 4 ceMecTpe sl O4YHOMU
dbopmbl 00yUeHUs, B 5 ceMecTpe A 3a04HOM (POpMbI OOyUEHHUS.

[TpumepHas Tematuka KypcoBoro npoekta: «Pacuér TOA»

3azauy, permaeMble IpH BBIITOJIHEHUH KypCOBOTO IIPOEKTa:

* IPOU3BECTH TEIJIOBOM pacyET TEMJIO0OMEHHOTO annapara;

* paccuuTaTh U3MEHEHHE TEMIIEPATyphl TEIUIOHOCUTENEH 1o JimHe TOA;

* IPOU3BECTH TUAPOIMHAMUYECKUI pacy€T TEIIIOOOMEHHOTO armapara.

KypcoBoit mpoekr BkiaoyaT B ce0s  rpaduueckyr0o 4acTb U
PacyYeTHO-TIOSICHUTEIBHYIO 3aIUCKY.

7. OHEHOYHBIE MATEPHUAJIbI IJIS ITPOBEJIEHUSA
NMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA 110
JUCIHUITJIMHE

7.1. Onucanue moka3arejied U KpUTepUeB OLEHUBAHUS KOMIIeTEeHIUIA
HA Pa3JIMYHBbIX 3Tanax ux (GOpMHUPOBAHNSA, ONIMCAHME IIIKAJ OLlEHUBAHUS




7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynbTaThl TEKyIIero KOHTPOJISI 3HAHUU

OLICHUBAIOTCA 110 CJ'IGI[YIOHIGﬁ CHUCTCMC:
«aTTCCTOBAH»,
«HC aTTCCTOBAaH).

A MEXKCECCUOHHOM arrecTtanmnu

Pe3yabTaThl 00y4eHus,

Komme- Kpurepuun
XapaKTepH3yIoLue ATTecTOBaH He arrecTroBan
TCHIMS ¢(hopMHPOBAHHOCTH KOMIETEHIIMH OLCHUBAHHUS

OIIK-2 3HATh COOTBETCTBYIOMIHNI AxTuBHas paboTa Ha Brmonaenne pador | HesoimonneHue
(U3UKO-MaTEMaTHIECKUH MIPAaKTHYECKNX 3aHATHIX, B CPOK, paboT B CPOK,
anmapat, METOZIbI aHAIIM3a M |OTBEYAET Ha TEOPETHUECKHUE | IPeTyCMOTPEHHBIN B | MpeaycMOTPEHHbIH
MOJIIUPOBAHMUA, BOIIPOCHI IIPH 3aIIUTE pabounx B pabouux
TEOPETUYECKOT0 U KypCOBOT'O IIPOEKTa IIporpamMmax IporpaMmax
9KCIEPUMEHTAIBHOTO
UCCIICIOBaHUA IIPU PEIICHUN
npodecCHOHANBHBIX 33/1a4
yMeTh IPUMEHATH AxTHBHas paboTa Ha Brimonnenue pabor | HesbinonHeHue
COOTBETCTBYIOLIHH MIPAKTUYIECKUX 3aHATHUSIX, B CPOK, paboT B CPOK,
(u3MKO-MaTeMaTH4ec- OTBEYAeT Ha TEOPETHUECKHUE [[IPETyCMOTPEHHBIH B| MPeayCMOTPEHHBIN
KHH anmapar, MeTO/Ibl aHAIN3a |BOIIPOCHI MIPH 3aIUTe pabounx B pabounx
1 MOJICJTUPOBAHMS, KypPCOBOT'O TIPOEKTa Tporpammax porpamMmmax
TEOPETUYECKOTO U
9KCTIEPUMEHTAIBHOTO
HCCIIEJOBAHMS TIPH PEIICHUN
npodeCcCHOHANBHBIX 3a/1a4
BJAJICTh CIIOCOOHOCTHIO AxTHuBHas paboTa Ha Bemonnenue pabor [ HeBsimonnenne
MIPUMEHSTH COOTBETCTBYIOIINH |1a00paTOPHBIX 3aHATHIX B CPOK, paboT B CPOK,
(U3HKO-MaTeMaTHYECKHit IIPEyCMOTPEHHBIN B | IPEyCMOTPEHHBII
ammapar, MEeTOJIbl aHaJIu3a U pabounx B paboumx
MOJICINPOBAHHUA, IporpaMmax IIporpaMMax
TEOPETUYECKOTO U
SKCIEPUMEHTAIBHOTO
HCCIIeJOBAHMS TIPH PEIICHUN
1podecCHOHAIBHBIX 33/1a4

OIIK-3 3HATh IPUMEHEHNE OCHOBHBIX |AKTHBHas pabora Ha Brmonaenne pador | HepbimonneHue
CHOCO0O0B MOTy4eHHS, MIPAaKTHYECKNX 3aHATHIX, B CPOK, pabor B cpoK,
peoOpa3oBaHMsl, TPAHCIIOPTA |OTBEYACT HAa TEOPETUUECKHE |IPEyCMOTPEHHBIH B| MPEeIyCMOTPEHHBIH
1 MCTIOJIb30BAHUS TETIJIOTHI B |BONIPOCHI MIPH 3aIUTE pabounx B paboumnx
TETIOTEXHUYECKUX KypPCOBOT'O IIPOEKTa Tporpammax porpammax
yCTaHOBKax M CHCTEMax
yYMeTh JEMOHCTPHUPOBATH AxTHBHas paboTa Ha Brmonnenue pador [ HeBsimonnenne
MIPUMEHEHNE OCHOBHBIX NPaKTUYECKUX 3aHATHSIX, B CPOK, paboT B CPOK,
croco0oB MOTy4YeHHUS, OTBEYAET Ha TEOPETHUECKHUE [IPETYCMOTPEHHBIH B| MPEIyCMOTPEHHBIN
npeoOpa3oBaHus, TPAHCIIOPTA |BOMPOCHI MIPH 3AIIUTE pabouux B pabounx
1 MCTIONIb30BaHMA TEIJIOTHI B |KypCOBOTO IIPOEKTa IporpaMMax IIporpaMMax
TEIUIOTEXHUYECKHIX
YCTAHOBKAX M CHCTEMAax
BJIAJETH CIIOCOOHOCTRIO AxTuBHas paboTa Ha Brimonnenue padot | HeBeimonmHeHue
JI€MOHCTPHPOBAThH MIPAKTUIECKUX 3aHATHSIX, B CPOK, paboT B CPOK,
IIPUMEHEHNE OCHOBHBIX OTBEYAET Ha TEOPETHUECKUE [IPEAYCMOTPEHHBIH B| MPeayCMOTPEHHBII
CHoCcO0O0B MOTy4eHHs, BOIPOCHI NIPH 3alIUTE pabounx B paboumnx
peoOpa3oBaHMsl, TPAHCIIOPTA |KYpPCOBOTO IPOEKTa IIporpamMmax IporpaMmax
U MCTIOJIb30BaHMs TEIJIOTHI B
TEIUIOTEXHUYECKHUX
YCTAHOBKAX M CUCTEMAX

OIIK-5 3HATh KaK IIPOBOJUTH AxTHBHas paboTa Ha Brmmonnenue pador [ Hewsimonnenue
N3MEPEHNS AIEKTPUUECKUX U |1a00paTOPHBIX 3aHATHIX B CPOK, pabor B cpoK,
HEDJIEKTPUIECKHUX BEJIMYMH Ha MIPEIYCMOTPEHHBIN B | TIPETyCMOTPEHHBII
00BEKTAX TEIUIOPHEPTETHKH U pabounx B paboumx
TEIUIOTEXHHUKH IIporpamMmMax IIporpamMmax
YMETh IPOBOINUTH U3MepeHust |AKTuBHas paboTa Ha Brimonnenne pabor | HespimonHenue




IIEKTPUUECKHUX U 11a00paTOPHBIX 3aHATHAX B CPOK, pabor B cpok,
HEIJIEKTPUYECKUX BEJIMYHMH Ha NPEeyCMOTPEHHBIH B| MPeayCMOTPEHHBII
00BEKTaX TEIUIOIHEPTETHKH U pabounx B paboumx
TEIIOTCXHUKU porpaMmax porpaMmmax
BJIAJIETh CIIOCOOHOCTHIO AxTuBHas paboTa Ha Brmonaenne pador | Hesoimonnenue
NPOBOJHTH U3MEPEHHUS 71a00PaTOPHBIX 3aHATHAX B CPOK, paboT B CPOK,
JNIEKTPUYECKHX U HPEeIyCMOTPEHHBIH B| MIpexycMOTPEHHBIH
HEDJICKTPUIECKHUX BEIIYHH Ha pabounx B paboumx
00BEKTaX TEIJIOOHEPTETUKH U porpaMmax nporpaMmmax
TEIIOTEXHUKU

cemMecTpe Mg ouHOM (opmbl oOydeHus, 5, 6 cemecTpe I 3a09HON (HOPMBI

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbpratel mpOMEKYTOUHOTO KOHTpPOJISI 3HAHUN OleHHBalOTCSI B 3, 4

00y4YeHUs TI0 YEThIPEXOAIIbHON CUCTEME:

«OTIIUYHO»,
«XOpOoLIOo»,

«KYOOBJICTBOPHUTCIIBHO»
«CHCYAOBJICTBOPHUTCIILHO)).

Komme PesyabTaThl 00y4eHus, K
XapaKkTepusyuue UTCPUHN
; cq)gpM“pl;Ba’;mI;‘c“ ouEHI/IB?Il)HI/Iﬂ OTan4no Xopomo Y01 Heynos.
TCHIUSA KOMITETEHIHH
OIIK-2 [3HaTh COOTBETCTBYIOUIMIA [ DK3aMeH, IIpaBunbubiii| [IpaBunbubiil | [IpaBunbHbBIN Ha Bce
(pM3MKO-MaTEeMaTHIECKH |TEOpETHYECKa | OTBET HA J(Ba | OTBET HA OJMH M | OTBET TONBKO | BOIPOCHI HE
i anmapar, MeTo/bl s 9acThb BOIIpOCA HECKOJIBKO Ha OJIMH JIaHBI
aHaIM3a U JIOTIOTHUTEIbHBI BOIIPOC BEpHbBIC
MOJICTTMPOBaHN, X BOIIPOCOB OTBETEHI
TEOPETUYIECKOTO U
SKCIEPUMEHTAIBHOTO
HCCIIeI0OBaHMA IIPU
peleHnu
npodeccrnoHamTbHBIX
3a/a4
YMETb NPUMEHSTh DK3aMeH, 3amaya IIponemonctp | [IponemoHnct 3amaya
COOTBETCTBYIOITHH pemieHue pemieHa B | UPOBaH BEPHBIM | p MPOBaH | pelIeHa Win
(u3MKO-MaTeMaTHUeC-  |CTAaHIApTHOM MIOJTHOM | XOJ pelleHHMs], HO | BepHbIil Xox | He pemieHa
KU ammapar, MeTo/Ibl MpaKTHYEeCKol | o0beme n HE TOJIy4eH pemeHus
aHaIM3a U 3a7a4n MOJyYeHbl | BEpHBIH OTBET 3a7a4uu
MO/IETTMPOBaHMS, BEpHBIE
TEOPETHYECKOTO U OTBETEHI
SKCIEPUMEHTAIBHOTO
HCCIIEIOBaHMA MIPU
pereHnn
npodeccrnoHamTbHBIX
3a/a4
BIaJeTh criocoOHOCThIO |Brimonnenune | Bee paGoTst Bce pabotsr Bce pabots He Bce
MIPUMEHSTD 71a00paTOPHBIX | BBITIOJIHEHBI, | BBIITOIHEHBI, HE | BBITOTHEHEI, paboThI
COOTBETCTBYIOLIUN pabor MOJIy4eHBbI | BO BceX paboTaxX | He BO BCeX | BBITIOJIHEHBI,
(pU3MKO-MaTEMaTHYECKN BEpHBIE HOJY4EHBI paborax HE BO BCEX
I anmapart, MEeTOJbl 3HA4YEHUS, BEpHBIC MIOJTyYEHBI paborax
aHanmu3a u Ha BCe 3Ha4YeHUs, Ha BEpHBIE MOJTy4EHbI
MO/JIEJIUPOBAHHS, KOHTPOJIbHBI |BCE KOHTPOJIbHBIE| 3HAYEHUs, BEPHBIE
TEOPETUYECKOTO U € BOIIPOCHI | BOIPOCHI JaHbI HE Ha BCE 3Ha4YeHUs,
SKCHEPUMEHTAIBHOTO JIaHbI IpaBUJIbHBIE |KOHTPOJIBHBIE| HE Ha BCE
WCCIIEIOBaHMSA TIPH MIpaBUIIGHEIC OTBETHI BOTIPOCHI | KOHTPOJBHEI
pemeHnn OTBETHI JTaHbI € BOIIPOCHI
npodeccCroHaIbHBIX MIpaBUIIbHEIC JTaHbI
3amaq OTBETHI MpaBUIIbHBIC
OTBETHI
OIIK-3 |3HaTh nIpUMEHEeHUE DK3aMeH, IIpaBunbubiii| IlpaBunbubiil | [IpaBunbHbIM Ha Bce




OCHOBHBIX CIIOCOOOB TEOpeTHYecKa | OTBET Ha J[Ba | OTBET Ha OJIMH U | OTBET TOJILKO | BOIIPOCHI HE
HOJTy4YCHHS, s 4acThb BOIpOCa HECKOJIBKO Ha OJIH JIaHBbI
npeoOpa3oBaHus, JIOTIOTHUTEbHBI BOIIPOC BEpHBIC
TpaHCIIopTa U X BOIPOCOB OTBETEI
UCTIONIb30BaHUS TETUIOTHI
B TEIUIOTEXHHYECKHX
YCTaHOBKax M CHCTEMax
YMETh IEMOHCTPHUPOBATH |DK3aMeH, 3amada Ipoxgemonctp | IIpomemonct 3amada
NPUMEHEHNE OCHOBHBIX |peIeHne pelieHa B | MPOBaH BEPHBIN | p MPOBaH | pemIcHa Win
CIOCOOOB MOTYYEHHS,  |CTAaHIapTHOH MIOJTHOM | XOJ peIleHMs], HO | BEepHBII X0x | He pemieHa
npeoOpa3oBaHus, NpaKTHYECKOi | o0beMme n HE TOJIy4YeH pemeHus
TpaHCIIopTa U 3a7a4u MOJIyYeHbl | BEpHBIH OTBET 3a7a4u
UCIIOJIb30BAHHUSI TETUIOTHI BEpHBIE
B TEIUIOTEXHHUYECKUX OTBETEHI
YCTaHOBKaxX M CHCTEMax
BJIafieTh crocoOHocThi0  |Brimonnenne | Bee pabGortsl | Bcee pabots Bce pabotst He Bce
JIEMOHCTPHPOBATH Na00PaTOPHBIX | BBITIOJIHEHBI, | BBIMOJHEHBI, HE | BBINOJIHEHHI, paboTsl
NPUMEHEHHE OCHOBHBIX [pabor MOJIyYeHbI | BO BCeX padOTax | HE BO BCEX | BBIIOJIHEHBI,
CIOCO0O0B MOTyYCHHS, BEpHBIC MOJTY4CHbI paborax HE BO BCEX
npeoOpa3oBaHu, 3HAUCHMS, BEpHBIC TIOTY9EHBI paborax
TpaHCIIOpTa U Ha Bce 3HAYeHMsA, Ha BEpHBIC MOJTY4CHbI
WCTIONIb30BAHUS TETUIOTHI KOHTPOJIHBI (BCE KOHTPOJIbHBIE| 3HAYEHMUS, BEpHBIC
B TEIUIOTEXHMYECKHX € BOIIPOCHI | BOIIPOCHI JAHBI HE Ha Bce 3HAUCHMS,
YCTaHOBKAax U CUCTEMax JIaHbI IMpaBUJIbHBIC KOHTPOJIbHBIC HC Ha BCC
TIpaBUJIbHBIC OTBCTHI BOIIPOCHL KOHTPOJIbHBI
OTBCTHI JIaHbI € BOIIPOCHI
IMpaBUJIbHBIC JaHbI
OTBCTHI IMpaBUJIbHBIC
OTBCTHI
OIIK-5 |3HaTh Kak MPOBOIUTH Brmmonnenue | Bcee pabotsr Bce pabotst Bce paboTs He Bce
HN3MEPCHUA J'Ia60paTOpHI)IX BBITNIOJIHCHBI, | BBIIIOJIHCHBI, HC | BBIIIOJIHCHEI, pa6OTI)I
JNEKTPUUECKHX U pabor MOJTyYCHBI | BO BCEX paboOTax | HE BO BCEX | BBIIIOJIHEHBI,
HE3JIEKTPUIECKUX BEpHBIE MOJTY4CHbI paborax HE BO BCEX
BEJINYMH Ha 00bEKTax 3HAUCHMS, BEpHBIC TIOTY4EHBI paborax
TETJIOPHEPTETUKH U Ha Bce 3HAYeHHs, Ha BEpHBIE MOJTY4ESHBI
TETIOTEXHUKU KOHTPOJIbHBI [BCE KOHTPOJIbHbIE| 3HAYEHMUS, BEpHBIE
€ BOIIPOCHI | BOIIPOCHI JaHBI HE Ha Bce 3HAUCHMS,
JTaHbI IpaBUJIbHBIC KOHTPOJIbHBIC HC Ha BCC
IMpaBUJIbBHBIC OTBCTHI BOIIPOCHL KOHTPOJIbHBI
OTBCTHI JIaHbI € BOITPOCHI
IMpaBUJIBHBIC JaHbI
OTBCTHI IMpaBUJIbHBIC
OTBETEHI
YMETb IPOBOJUTH Brmonnenne | Bee paboTst Bce paboTsl Bce pabots He Bce
MU3MEpEHUs 71a00PATOPHBIX | BBHITIOJIHEHBI, | BBIMIOIHEHBI, HE | BBINOJIHEHHI, paboTsl
JNEKTPUUECKUX U pabor MOJyYeHbI | BO BCEX padOTax | HE BO BCEX | BBITIOJIHEHBI,
HEIJIEKTPUIECKIX BEpHBIE TOJTYYCHBI paborax HE BO BCEX
BEJINYMH Ha 00bEKTax 3HAUCHMS, BEpHBIC TIOTY4EHBI paborax
TETJIOPHEPTETUKH U Ha Bce 3HAYeHHs, Ha BEpHBIE TOJTY4eHBI
TETIOTEXHUKH KOHTPOJILHBI [BCE KOHTPOJIbHbIE| 3HAYEHMUS, BEpHBIE
€ BOIIPOCHI BOIIPOCHI JaHbI HC Ha BCC 3HA4YCHUA,
JaHbI IIpaBUJIbHBIC KOHTPOJIbHBIC HC Ha BCC
TIPpaBUIIBHBIC OTBCTHI BOIIPOCHI KOHTPOJIbHBI
OTBCTHI JaHbI € BOITPOCHI
TIPpaBUIIbHBIC JaHbI
OTBCTHI IpaBUJIbHBIC
OTBETEHI
BIageTh criocoOHOCThI0O |Brmonnenune | Bee paboTst Bce pabotsr Bce pabots He Bce
MPOBOJIUTH U3MEPEHUSI  |1a00paTOPHBIX | BBIMOIHEHEI, | BHINOJIHEHBI, HE | BBHITIOJIHEHBI, paboTsl
JNEKTPUUECKHUX U pabor MOJIyYeHbI | BO BCeX paboOTax | HE BO BCEX | BBIIIOJIHEHBI,
HEJJIEKTPUIECKIX BEpHBIE MOJTYYEHBI paborax HE BO BCEX
BEJINYMH Ha 00BEKTaxX 3HAYCHMS, BEPHBIC TIOJTY4EHBI paborax




TCIJIOOHCPTCTUKU U Ha BCC 3HAa4YCHUA, Ha BCPHBIC TMOJIY4YCHBL
TCIIIOTCXHUKH KOHTPOJIbHBI [BCE KOHTPOJIbHBIC| 3HA4YCHUA, BCPHBIC
€ BOIIPOCHL BOIIPOCHI TaHbI HC Ha BCC S3HA4YCHMUA,
JaHbI TIIPpaBUJIBHBIC KOHTPOJIBHBIE HC Ha BCC
TIpaBUJIBHBIC OTBCThI BOTIPOCEI KOHTPOJIbHBL
OTBCThI JaHbI € BOIIPOCHI
TIpaBUJIBHBIE JaHbI
OTBCThI TIpaBUJIBHBIC
OTBCTHI

7.2 TlpumepHblii mNepeyeHb OLEHOYHBIX CpeACTB  (TUIOBBIE

KOHTPOJIbHbIE 3aJaHUSl MJIM MHbIE MAaTepPHAJIbl, HEOOXOAUMBbIE VISl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 IlpumepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K IK3aMeHY
1. ®usnueckuil MEXaHW3M MPOLECCa TEIIONPOBOJHOCTHIO B Pa3IUUHBIX

cpenax. TeMmrepaTypHoe 1oJie, TpaAUEHT TEMIEPAaTyphl, INIOTHOCTh TEMJIOBOIO
MOTOKA.

2. 3akon @ypre. KoadhuimeHT TeronpoBOJHOCTH, €r0 3aBUCUMOCTb OT
pa3nuyHbIX (aKTOPOB.

3. JluddepenmanbHoe ypaBHEHHE TEIIOMPOBOAHOCTH. JIWHEWHBIE W
HEJIMHEWHBIC 3aJa9H.

4. TermonpoBOAHOCTh IJIOCKOM CTEHKH C TMOCTOSIHHBIM W 3aBUCAIIUM OT
TeMIiepaTypbl KO3(P(ULIHEHTOM TEIIOMPOBOIHOCTH.

5. Temnomepenaya dyepe3 MHOrocioiHyro cTeHky. Koaddumuent
Teronepeaay. TepMruiecKue COpOTUBIICHHUS.

6. Temonepemaua uepe3 MHOTOCIOMHYIO IUIMHAPUYECKYIO CTEHKY.
Kputnueckuii tuametp. [ToHsaTre 00 ONTUMU3ALMK TETUIOBON U3OJISLIMH.

7. TennonpoBOJHOCT, B CTepxkHE (pedpe) MOCTOSTHHOTO TMOMEPEUYHOro
CEUCHMUS.

8. HecrammonapHas TEIUIONPOBOJHOCTh IIJIACTUHBI TIPH  TPAHUIHBIX
YCJIOBUSIX TPETHETO poja.

9.  HecranmmonapHass  TEIJIONMPOBOJAHOCTh  JUIMHHOTO  IIWJIMHJIPA.
TennonpoBoIHOCTH TEJI KOHEUHBIX Pa3MepoB (TapaIICIUITUIIC T, TTUITUHD).

10.  OmpeneneHue  KOMWYECKTBA  TEIJIOTHI,  OTJABAEMOTO  WJIU
BOCITPUHUMAEMOTO TEJIOM B MPOLIECCE HECTALIMOHAPHOM TETJIONPOBOAHOCTH.

11. KoOHBEKTHMBHBIM TEIJIOOOMEH KaK COBOKYIMHOCTb MOJEKYJISIPHOTO U
MOJISIDHOTO TepeHoca TemioTel. Temnootnava. IloHATHE O  TEMJIOBOM
norpaHudHoM cioe. OcoOEHHOCTHM TeruiooOMeHa TMpU JIAMHUHAPHOM M|
TypOyJICHTHOM PEXHMaX TCUCHUSI.

12. Cucrema  guddepeHIMATbHBIX  YpaBHEHHWHW  KOHBEKTHBHOIO
TEMJI000MEHA: YpaBHEHUS DHEPTUW, ABWKEHUS W CIUIOMHOCTH. Kpaesbie
YCIIOBHSI.

13. Teopust momo6usi. bezpasmepHbie KOMIUIEKCHI (KpUTEPUU TTO00US).

14. TemnooTnaya npu KOHBEKIMM B OOJIBIIOM 00beMe M 0000IIeHUuE



METOJIaMU TeOpHuH 1moaoous. PacueTHble COOTHOLICHHUS.

15. Temnootnaya mnpu CBOOOJHOM KOHBEKIMM B  OrPpaHUYCHHOM
POCTPAHCTBE.

16. O6pa3oBaHue TEIMJIOBOTO U TUAPOJUHAMUYECKOTO MOTPAHUYHBIX CJIOEB
OpU HEU30TEPMHUECKOM TEUYeHHH ¢ Oonpimmmu  kputepusmu llekiae wu
Peiinomnbaca.

17. Tlpocreiimas Monaenb TypOyJIEHTHOCTH. 3aKOHBI COMNPOTHBICHUS U
TeriooOMeHa Ipu TypOYJICHTHOM TEUEHUH.

18. Temnootmaua mnpu TYpOYJEHTHOM pexume. Temnoornaya MpH
TypOyJICHTHOM O0TE€KaHUU TUIOCKOM TIIACTHHBI.

19. TenmooOMeH B TpyOax Mpu JIaMUHAPHOM TE€UeHUHU. [ napoauHamMuyeckas
Y TEIUIOBAs CTAOMIIU3ALIHSL.

20. Temmoobmen B  Tpybax mpu  TypOyJE€HTHOM  TEUYCHUH.
['uapoauHamMuueckas v TETUIOBasi CTaOUIM3aIusI.

21. BriusHHE MIepoX0BaTOCTH M M3ruOa Tpyod Ha TeruiooTaauy. TemmooTaada
B KaHaJjiaX HEKPYIJIOro MOMEPEUYHOTO CEUEHUS.

22. TernooTaayva npu NornepevyHoM o0TeKaHUH TPYO U MyUYKOB TpyO. Pexxumsr
TEUYEHHUS.

23. CpenHu# TEMIIEpATYPHBIN HATIOP.

24. Awnamu3 pemeHus 3aJayd  HECTAUMOHAPHOW  TEIIOMPOBOJHOCTH
IUTACTUHBI B TPENETbHBIX CIIydasXx Maibix W Oonpmmx yucen buo u Dypee.
PerynsipHsliil pexxum.

25. IuddepenmanbHoe ypaBHEHNE YHEPTUU.

26. Iuddepennmansuoe ypaBuenue nsmxkenus (HaBbe-CTokca).

27. ®opmynupoBKa KpaeBbIX 3aJay TEIJIONPOBOJHOCTU: HayalbHbIE
YCIIOBUSI, TPAaHUYHBIE YCIOBUS YETHIPEX POJIOB.

28. SIBneHue oTphIBa MOTPAHUYHOTO CJ0sl. BinsHre THAPOAMHAMUKY TTOTOKA
Ha JIOKaJIBHYIO U CPEIHIOI0 TEIJIO0TAaYYy.

29. TemnooTnavya nmpu T€YEHUH ra30B C OOIBIION CKOPOCTHIO.

30. JKuakomeTanandecKuil TEMIOHOCUTEIN, TEIUIOOTAAYA.

31. TennmooTaaya B pa3peKEHHHBIX ra3zax.

32. TlneHouyHas U KamejabHas KOHJEHcalus. TepMHUUYECKHUe COMPOTUBICHHUS
IpU KOHICHCALUU. Y CJIOBUS B3aUMOJCHCTBUS Ha TpaHulle pasjena (das.

33. BnausHue ckopoctH mapa mnpu KoHueHcanuu. KonpaeHcamus Ha
TOPU3OHTAIBHBIX TPyOax U Mmydkax Tpyo.

34. TemooOMeH NpHU KOHJEHCAMU MPAKTUYECKH HEMOJBHXKHOTO Mapa B
YCIOBHUSIX JIAMHUHAPHOTO M TypOYJEHTHOTO pEKUMOB TEUYEHHUS IUICHKU
KOH/ICHCATa.

35. Kunenne B 6onbimioM oObeme. [IbI3BIPHKOBBIN M TJICHOYHBIN PEKUMBI.



VYcnoBus BO3HMKHOBEHMS MapoBOW (has3bl, KPUTHUYECKUN pPaanuyC My3bIpbKa.
YucnoueHTpoB napoodpa3oBaHusl.

36. MexaHu3M TEIUIOOTJa4l U PACUETHBIE COOTHOILIEHUS MPHU ITy3bIPhKOBOM
pexuMe KuneHus. Pacuer KpuTu4eckol MIOTHOCTU TEIIOBOTO MOTOKA.

37. CtpykTypa AByx(}a3zHOTO MOTOKA W TEIJI000OMEHA TP KUTICHUU BHYTPHU
Tpy0. Kpusuc kunenus.

38. TermoobMmeH mpu cyOIuMaIuy BEIIeCTBa.

39. TemmomaccooOMeH TMpH KOHJEHCAIMM CMECH TMapoB W Tapa u3
[apora3oBodl  CMECH. 3aBUCUMOCTb HWHTEHCHBHOCTH  TEIUIOOOMEHa  OT
COJEpKaHUSI HEKOHICHCUPYIOLIETOCS! KOMIIOHEHTA.

40. Ananorus Mexay IpoleccaMy epeHoca Macchl ¥ TEIJI0Thl. BenuunHsl -
aHanoru. Mertonuka ~— TpUOMMKEHHOrO  ompeneieHuss  KoddduuueHrta
MacCcoOTa4l Ha OCHOBE aHAJIOTUH.

41. JuddepeHunanbHble ypaBHEHUS KOHBEKTMBHOIO MaccooOMEHa B
JBYXKOMIIOHEHTHBIX cpefax. Kpaessie ycinoBus. Koadpuuuent maccoornaum.

42. XapakTepUCTUKH JBYXKOMIIOHEHTHBIX cpen. [loToku  macchl
KOMIOHEHTOB cMecH. KonueHntpanuonnas augdysus. 3akon Puka. [lepenoc
TEIUIOTHI B IByXKOMIIOHEHTHBIX Cpe/ax.

43. IIpuMeHeHne 3aKOHOB U3IyYEHUS K CEPBIM TEJIaM.

44. PacyeT Iy4UCTOTO TEIJIOOOMEHAa MEXAy HU3Iydyarollel cpenod u
MOBEPXHOCTBIO TBEPJOrO Tea.

45. Oco0eHHOCTH TEMI000MEHa U3JIyYEHHEM B MOTJIOLIAIOLIEH cpefie (razax
U Tlapax).

46. TeriooOMeH U3IIyYCHHEM B 3aMKHYTON CHCTEME CephIX Tesl. YacTHbIe
cllydyau: Tejla ¢ IJIOCKOINapalljieIbHBIMU MOBEPXHOCTAMU U 3KpaHAMU MEXIY
HUMHU; TeJla, OJHO U3 KOTOPBIX HAXOAUTCS B OJIOCTH APYTOTo.

47. TennooOMeH U3JIy4eHHEM MEXIy TeJaMU, pa3fejeHHbIMU MPO3pPaAvHON
cpenoi.

48. [lornomaTenbHas, OTpaxkaTellbHas U MPOIyCKaTeIbHasi CIOCOOHOCTH TEJI.
AGCOIOTHO YepHOoe TeNo. 3aKOHbI U3Ty4eHHs uepHoro Tena. Cepble Tena.

49. OCHOBHBIE MOHATHUS U 3aKOHBI TEIUIOBOTO U3ITy4YECHHUS.

50. Tunsl TemI000MeHHBIX YCTpOHCTB. OCHOBHBIE ypaBHEHHUS TEIJIOBOIO
pacuera TeII000MEHHBIX aIapaToB.

7.2.2 TlpuMepHblii epevyeHb BONPOCOB /JIsl NOATOTOBKH K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.3 llpumepHbIii NepeyeHb 3aIaHUI VI pellieHUs] 32124 HA IK3aMeHe

3amauya Ne 1. Ilnockyro moBepXHOCTh HEOOXOAMMO U30JIUPOBATh TaK, YTOOBI
NOTEPHU TEIUIOTHI C JUHUILBI IOBEPXHOCTU B €AMHUILY BpEMEHHU He npeBbiianu 450
Br/m?. TemmnepaTypa IOBEpXHOCTH moj uzonsmueil t; = 450 °C, temmeparypa
BHEIIIHEH MOBEPXHOCTU M30Jsiiuu te; = 50 oC. OnpenenuTs TOJNILMHY H3O0JISIINM,



eciu A=0,09+0,0000874t, Bt/(meK).

3agaua Ne 2. BpluucauTh TemioBble NoTepu udepe3 | M2 JBYXCIIOHHOM
IUIOCKOM CTEHKH M TEeMIIepaTypy B IUIOCKOCTH COMPUKOCHOBEHHS CIIOEB, €CIU
M3BECTHO: 01 = 125 mMm; &7 = 500 mm; ter = 1100 °C; tes =50 °C; A1 = 0,28+0,00023t;
A2 = 0,7 B1/(MmeK).

3agaua Ne 3. OnpenenuTh TEMIOBBIC TOTEPU Yepe3 | M AJIMHBI TPEXCIONHON
IAJTUHAPUYECKON CTEHKH W TEeMIIepaTyphl Ha TPAHUIIE CONMPHUKOCHOBEHUS CJIOCB
€CJIM M3BECTHO: 01=5 MM; d2 = 83 = 50 MMm; A1 = 50 B1/(MeK); A, = 0,06 B1/(MeK); A3
= 0,12 Br/(MeK); t.1=250 °C; t4 = 50 °C; d = 100 mm.

3agaya Ne 4. Bpruuciauth notepud TEIIOTHL ¢ 1 M HEM30JIUPOBAHHOIO
TpybonpoBoga muamerpom di/d; = 150/160 MM, MPOJOKEHHOTO HAa OTKPHITOM
BO3JIyX€, €CJIM BHYTPH TPYOBI MPOTEKAET BOJIA CO CPEeIAHEH TeMmepaTypo L = 90
OC u TeMneparypoii OKpyKarommero Bo3ayxa ty, = - 15 °C. [lng matepuana TpyOsr A
= 50 Br/(meK); a1 = 1000 Bt/(M?eK); oz = 12 Br/(M?eK). OnpenennuTs Takxke
TEeMITepaTypy Ha BHEITHEH ¥ BHYTPEHHEH MTOBEPXHOCTSIX TPYOHI.

3amaua Ne 5. Onpenenuts BpeMsi, HEOOXOIUMOE JIJIsl HArpeBa JINCTa CTAIH
TONIIMHOMN 28 = 24 MM, KOTOPBII HMEN HadalnbHyIo Temieparypy to = 25 °C, a 3aTem
OMEMIEH B nedb ¢ Temreparypoii t, = 600 °C. Harpes cuuTaTh 3aKOHUEHHBIM,
KOTIJIa TEMIIEpaTypa JUCTa JOCTUrHeT 3HaueHus t = 450 °C. Jlna cramu: A = 45,4
Br/(meK); ¢, = 0,502 xJIx/(xr-K); p = 7800 kr/m>; o = 23,3 Br/(m?eK).

Bagaua Ne 6. /nmuHHBIA cTanbHOM Baj aumamerpoM d = 2 rp = 120 mm,
uMeromuii Temneparypy to = 20 °C nomemén B neus c t, = 820 °C. Onpenenuts
BpeMsi HarpeBa Bana 10 t-o = 800 °C. Ompenemurs Taxxe TeMmepaTypy Ha
TIOBEPXHOCTH BaJa tr=o B KoHIE HarpeBa. A = 21 Br/(MeK); a = 6,11-10° m%/c; a. =
140 Bt/(Mm%eK).

3agaua Ne 7. CransHol napamenenunes pazmepoM 200x400x500 mm, nmen
HauanbHyo Temneparypy to = 20 °C, 3arem GBI MOMEIIEH B TI€Yb ¢ TEMIEPATYPOI
t, = 1400 °C. OnpenennTs Temmeparypy B LEHTpe CIMTKA depe3 1,5 yaca mocie
3arpy3ku B reub. A = 37,2 Br/(MeK); a = 6,94-10° m?/c; o = 168 B1/(Mm?eK).

3agaua Ne 8. CranbHas nuiamHApUYeckas OojiBaHka nuameTpoMm 80 MM H
nnauHoM 160 MM Oblia paBHOMEpHO HarpeTa 10 to = 800 °C. BonBanka oxmaxmaercs
Ha Bosayxe ¢ tx = 30 °C. Onpenenurs Temmeparypy B LEHTpe OOIBAHKM U B
cepeiMHe TOPIIEBOM MOBEPXHOCTH 4epe3 30 MUH Mocje Hayanga OXJaxIAeHUus. A =
23,3 Br/(meK); a=6,11-10° M%/c; o = 118 Br/(m?eK).

3agaua Ne 9. Onpenenuth KOdPPUIUEHT TEIUIOOTIAYH OT BEPTHKAIHHOM
IUIMTBL BbICOTOM H = 2 M, K OKpyXarolleMmy BO3IyXy, €ClId TeMIiepaTypa
nosepxHocty wnThl t. = 100 °C, Temmeparypa OKpyXaroIiero Bo3ayxa BAald OT
noBepxHocTH t, = 20 °C.

3amauya Ne 10. Onpenenuts KodPGUIMEHT TEIUIOOTAAYH OT MOBEPXHOCTU
TpyO, PacrloJIOKEHHBIX TOPU30HTAIBHO B OOJIBIIOM Oake, K Macily, €CIi JUaMeTp
Tpy6 d = 20 MM, Temmeparypa Macia t, = 60 °C, Tremmeparypa nosepxuoctu Tpyo6 t.
=90 °C. PacuéT MOKHO IPOM3BOJANTE KAK JUIs OJUHOYHOTO LIMIUHAPA.

3agaua Ne 11. Ompegenuth  SKBUBAJICHTHBIM KO3 UIHEHT
TEIJIOMPOBOJAHOCTH U TUIOTHOCTH TEIUIOBOTO TOTOKA Yepe3 BEPTUKAIBHYIO IIEIh



TomuuHON O = 20 MM, 3amOJIHEHHYIO BO31yXOoM. Temriieparypa ropsideil cTeHKU
menu t,; = 200 °C u xomoanoii t, = 80 °C.

3agaya Ne 12. Omnpenenuth 3HaueHHE KOIPPUIIMEHTA TEIUIOOTIAYH U
KOJIMYECTBO TepejaBaeMoil TeIUIOTHI 3a | ¢ MpU TE€UEHUH BOJABI B TOPU30HTATBHOMN
tpybe muamerpom d = 10 mm u mmusHOM | = 1,2 M, ecim cpemHue mo MHE
TeMIIEpaTypa BOJIbI M CTEHKH TPYOBI PaBHBI COOTBETCTBEHHO 1, = 30 °C m t. = 60 °C,
pacxox Boasl G = 7-107 kr/c.

3apauya Ne 13. Kakoif 1j1HBI HEOOXOAMMO HUCIIONB30BaATh TPYOYy THaMETPOM
d = 18 Mm ana marpesa Bogwl oT t, = 5 °C mo t, = 55 °C, Temnepatypa cTeHku
Tpy6sl t. = 70 °C, pacxox Boasl G = 72 kr/u.

3agaua Ne 14. Onpenennts K03GHUIHUEHT TEIIOOTAA4YU OT CTEHKU TPYObI K
OXJaXKJarolell Boje, ecliu Temieparypa creHku t. = 28 °C, BHyTpeHHuii nuametp
Tpy6ku d=16 mm, t,, = 10 °C, t,”’= 18 °C, cpennsis ckopocTh BoasI B TpyOKe W = 2
m/c.

3amaua Ne 15. 1o TpyOke BHyTpeHHUM auameTpoM 0 = 18 MM ABHKETCS
BOZIa cO cKopocThlo W = 1,2 m/c. Temmeparypa crenku tpyoku t. = 90 °C, Boga
HarpeBaercs ot t, = 15 °C no t, = 45 °C. Onpenenurs K03)PUIUEHT TEMIOOTAAYH
OT TpyOKH K BOJIE ¥ INTOTHOCTh TEIUIOBOTO MoTOKA. [Ipunsith, uro | > 50 d.

3agaua Ne 16. TpyOka quamerpom d = 20 MM OXJIaXKIa€TCsl TIOTOKOM BOJIBI.
Cxopocts otoka W = 1 m/c. Cpeanss Temneparypa Boasl t, = 10 °C u Temneparypa
crenkun TpyOoku t. = 50 °C. Omnpemenurs Ko>(QQHUIMEHT TEIIOOTAAYU OT
MOBEPXHOCTU TPYOKH K OXJIaXAAI0IIEH BOJIE.

3agaua Ne 17. [llaxmatHblii mydok TpyO 0OTeKaeTCs MONEPEUYHBIM MTOTOKOM
TpancopmaTopHOro Macia. Buemrnwuii auamerp tpyo d = 20 MM, CKOPOCTh TIOTOKA
w = 0,6 m/c u t,,= 40 °C. Temnepatypa crenku Tpy6ok t. =90 °C. [ToTok oOTekaer
TpyOKu nox yriiom ataku @ = 90 °. Onpenenuts K03(QPUIHEHT TEMIOOTIAYH.

3agaua Ne 18. Kopuaopneii mnydok TpyO oOTekaercs MNOTOKOM
TpaHchopmaTopHOTO Macia. Buennuit nuamerp Tpy6 d = 20 MM, CKOPOCTh TIOTOKA
w = 0,6 m/c u t,,= 40 °C. Temnepatypa crenku Tpy6ok t. =90 °C. [ToTok o6Tekaer
TpyOku nox yriom ataku ¢ = 90 °. Onpenenurs K03 PUIHMEHT TEMIOOTAAYH.

3agaua Ne 19. [llaxmatHblii mydok TpyO 0OTeKaeTCs MOMEPEUHBIM TOTOKOM
BOJbl. BHemHwmii quamerp Tpy6 d = 20 MM, ckopocTh moToka W = 0,6 M/c u t, = 40
OC. Temnepatypa ctenku Tpy6ok t. = 90 °C. IloTok o6Tekaer TpyOKH MO yriIoM
araku ¢ = 45 . Onpenenurs k0>GPUIMEHT TEMIOOTAAYH.

3agaua Ne 20. Ha HapyXHON TOBEPXHOCTH TOPU3OHTAJIBLHON TpPYOBI
auamerpoMm d = 20 MM u quuHOM | = 2 M KOHIEHCHUPYETCS CyXOW HACBIIICHHBIH
BOsHOM nap npu pasienuu P = 10° [Ta. TemnepaTypa noBepxHocTH TpyOHI t. = 94,5
°C. Omnpenennts cpeauuii Ko3(QQUIMEHT TEIUIOOTAAYM OT Hapa K TpyOe u
KOJIMYECTBO KOHJCHCUPYIOIIETOCs Mapa.

3agaua Ne 21. Ha HapyXHOW NOBEPXHOCTH BEPTUKAIBHOU TPYOBI
nuamerpom d = 20 MM u BeICOTOM h = 2 M KOHIEGHCUPYETCS CYXOH HACBHIIICHHBIH
BOIsIHOM nap npu aasienuu P = 10° [Ta. TeMnepaTypa noBepxXHOCTH TPYOHI t. = 94,5
OC. OnpemenuTs cpeanmii o BeICOTE KOI(P(HUIMEHT TEIIOOTAA4H OT apa K Tpyoe u
KOJIMYECTBO KOHJIEHCUPYIOIIETocs napa.

3agaya Ne 22. OnpenenuTh KO3QPUIMEHT TEIJIOOTAAYd OT HapyKHOU



MMOBCPXHOCTHU Tp}I6KI/I HUCIIApUTCIIA K KI/IHHIHeﬁ BOAC, €CJIN INNIOTHOCTH TCIIJIOBOI'O

NOTOKA 4Yepe3 MOBEpXHOCTh HarpeBa ( = 2-10° Br/M?, pexuM KHIEHHS
Iy3BIPHKOBLIN U BOJA HAXOAUTCS MO/ aaBjieHueM P = 2-10° I1a.
7.24. MeToauka  BBbICTABJEHUSI OLEHKH TIPH  NPOBeJeHUU

MPOMEKYTOUYHOM aTTeCTAUN

DK3aMeH MPOBOAUTCA MO OujeTam: Uil TEOPETUUYECKON 4acTh KaXKIbli U3
HUX COJIEPKUT 2 BOIIPOCA, JJIsl IPAKTUUECKON YaCTH OJJHY CTaHAAPTHYIO 3a/1auy.

1. Ouenka "HeyaoBieTBOpUTENBHO" CTABUTCS B CIy4yae, €CIU CTYACHT HE
pelni 3a/1a4y WM PelIni 3a7a4y, HO He OTBETHII HA TEOPETUYECKUE BOTIPOCHI.

2. Ouenka "YIOBIETBOPUTENBHO" CTAaBUTCA B CIy4yae, €CIU CTYIEHT
MPABHJILHO PEIIMII 337a4y U BEPHO OTBETHII HO OJMH U3 TEOPETUUECKIX BOIPOCOB.

3. Onenka "Xopomio" cTaBUTCs B cllydae, €CIu CTYIEHT MPaBUIBHO PEIIHII
3aJja4y U BEPHO OTBETHJI Ha OJIMH U3 TEOPETUUECKUX BOPOCOB, a HA BTOPOI BOIIPOC
JlaJl He TIOJIHBIN OTBET.

4. Ouenka "OTaM4HO" CTaBUTCA, €CIU CTYJAEHT MPAaBUIBHO PELINII 3a/1auy U

BCPHO OTBCTUI HAa ABA TCOPCTHUYCCKUX BOIIPOCA.

7.2.5 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
KonTponupyemslie pa3zensl (TEMbl) . HaumenoBanue
Ne n/mt KOHTPOJIUPYEMOIt
TVCIUATUTHHBI OLICHOYHOI'O CpeCTBa
KOMIICTEHINH
1 |BBenenue OIIK-2 YcTHBIN onpoc, 3K3aMeH
YcTHBIM onpoc, 3ammTa
2 Ilepemaya TEIUIOTHI YEPE3 CTEHKY OIIK-2, OIIK-3, nabopaTopHbIX padoT,
OIIK-5 TpeOOBaHUS K KypCOBOMY
IIPOEKTY, IK3aMEH
YcTHBIM onpoc, 3amuTa
[Tepenaua TenaoTel B pedpe OIIK-2, OIIK-3, p i
3 1a00paTopHEIX PadoT,
OIIK-5
9K3aMEH
TermonpoBOAHOCTh MPU HATTUYUH .
4 pOBOL P OIIK-2, OIIK-3 Y CTHBIN 0onpoc, SK3aMeH
BHYTPEHHUX UCTOYHUKOB TETJIOTHI
TermonpoBOAHOCTH MTPHU .
) POBOL P OIlIK-2, OIIK-3 YcTHBIN onpoc, SK3aMeH
HECTAIMOHAPHOM PEXXHUME
TennonpoBOAHOCTE B Tenax .
6 'POBOA OIIK-2, OIIK-3 YCcTHBIH onpoc, IK3aMeH
npocTednnx Gopm
YcTHBIN onpoc, 3ammra
71a00paTOpHBIX padoT,
OIIK-2, OIIK-3, PaTOPHbIX p
7 |Temnoornaya OIIK-5 TpeOOBaHUS K KypCOBOMY
IIPOEKTY, dK3aMEH
8 KoHBeKTHBHBII TEII000MEH pu OIK-2 VYceTHBIN onpoc, 3K3aMeH
Pa3INYHBIX PEKUMAX TCUCHUS
9 |Teopus mono6us OIK-2 YcTHBIN onpoc, SK3aMeH
TemooOMeH npu BBIHYKIEHHOM v .
10 |aBMOKEHUU YKUIKOCTH Ha IIOCKOM OIIK-2, OIIK-3 CTHBIHM OTPOC, SK3aMCH
MIOBEPXHOCTH
11 |TemooOMeH npU BHIHYXACHHOM OIIK-2, OIIK-3, VYeTHBIT onpoc, 3amTa




JBIDKCHHUH JKUJKOCTH B TpyOax OIIK-5 n1abopaTopHBIX padoT,
TpeOOBaHUS K KypCOBOMY
MIPOEKTY, 3K3aMEH

YceTHBIT onpoc, 3ammTa

12 TenmooOMeH npu cBO6OAHOM OIIK-2, OIIK-3, 71a00paTOPHBIX PadoT,
JIBUSKEHUHU KUJIKOCTH OIIK-5 SK3aMeH

13 OtaenpHbIE 3a/1a4¥ KOHBEKTUBHOTO OIK-2 YcTHBIN onpoc, 3K3aMeH
Terioo0MeHa B ogHo(a3Ho# cpene

14 |TerutooOMeH npu KOHACHCALIUN OIIK-2, OIIK-3 YCTHBIH 0npoc, K3aMeH

15 |TerutooOMeH Npu KUIICHUU OIIK-2, OIIK-3 YCTHBIH 0npoc, K3aMeH

16 |TerutooOMeH M3TydCHHEM OIIK-2, OIIK-3 Y CTHBIA OIIPOC, JK3aMEH

17 |IIpouecchl Temio- u MaccooOMeHa OIIK-2, OIIK-3 Y CTHBIA OIIPOC, JK3aMEH

VYcrHblii onpoc,
OCHOBBI TEIIOBOTO U

. TpeGOBaHMs K KYPCOBOM
18 |rugpaBimueckoro pacuéra OIIK-2, OIIK-3 P yp y
TEII00OMEHHBIX AIapaToB IIPOCKTY, SK3aMCH

7.3. MeToauyeckue MaTepuUaJbl, ONpedesiiONe NPOUETYPHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

Pemienne crtaHgapTHOW 3aladyd  OCYIIECTBISIETCA C  HMCIOJIb30BAHUEM
BBIJIAHHBIX 33]1a4 Ha OyMakHOM HocuTene. Bpemst pemenus 3amaun 20 muH. 3aTeM
OCYIIECTBIISICTCS MPOBEpPKa PEIICHUS 3a7a4M dK3aMEHATOPOM M BbIIA&TCS OuieT
Ha OYMa)XHOM HOCHTEJIC C TEOPETUYSCKUMHU BOIpocamMHu. Bpems moAroToBkw K
OTBETY COCTaBliAeT 45 MHUH. 3aT€M BBICTABJISICTCA OIICHKA COIVIACHO METOJMKHU
BBICTABJICHUS OLICHKU MPH MTPOBEACHUH IPOMEKYTOUYHOM aTTECTAINH.

3ammTa KypCOBOTO IIPOEKTA OCYIIECTBISAETCS COTJIACHO TpeOOBaHUSM,
NPEABABIIEMBIM K pab0Te, OITMCAHHBIM B METOAMYCCKUX MaTepuanax. [IpumepHoe
BpeMsl 3alllMTHI HA OJIHOTO CTyAeHTa cocTaBiseT 20 MuH.

8 YYUEBHO METOJINYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHME JUCIUIIJIUHBI)

8.1 IlepeueHb y4eOHOIi JHUTEpPATypbl, HEOOXOAUMOW /IJIsI OCBOEHHS
TACHTUATITTHHBI

1. Ucauenko, B.I1. Termmonepenaua: Yuebnuk st By3oB / B.I1 Ucauenko,
B.A. Ocunosa, A.C. Cykomen. - M.: Dueprus, 2013. 488 c. (wnm npyroro rojma
W3IaHus).

2. KpacnomékoB, A.A. 3agaunuk 1o Temaonepenade / E.A. KpocHomEkos,
A.C. Cykomenn. 4-e uzn. M.: Dueprus, 1980. 280 c.

3. Haxun, C.B. Temno- u maccooOMeH: Kypc nekuuid: yue0. nocodue / C.B.
Haxun. Bopouex: 'OYBIIO "BopoHexckuil rocyaapCTBEHHBIM TEXHHYECKUN
yauBepcutet", 2008. 233 c.

4. Jlaxun, C.B. TemnooOmeH. 3anmaunuk: y4ded. mocobue / C.B. JlaxuH.




Boponex: T'OYBIIO  "BOpoHEXCKMH  TOCYyJapCTBEHHBI  TEXHUYECKUUI
yHuBepcuret', 2008. 166 c.

5. Haxun, C.B. Pacuer pekynepaTUBHBIX TEIIOOOMEHHBIX amnmnapaTroB
HernpepbiBHOTO neictBus: yueb. mocobue / C.B. Jlaxun. Boponex: ['OYBIIO
"BopoHexckuii rocyapcTBEHHbIA TeXxHuYeckuii yausepeuret', 2008. 110 c.

6. Jaxun, C.B. Termmomaccooomen: yue6. mocodue / C.B. Jlaxun. 2-¢ usn.
nepepad. u gomn. Boponex: ['OY BIIO "BopoHeXckuil rocynapcTBEHHbIN
texHuueckui yausepcuret", 2009. 188 c.

7. Haxun, C.B. TemmomaccooOMeH: mpakTtukym: yde0. mocoome / C.B.
Haxun. 2-e wusn. mepepadb. u jgon. Bopowex: T'OY BIIO "Boponexckuit
rocyJapCTBEHHBIN TexHuyeckuid yausepcutet', 2009. 175 c.

8. Haxun, C.B. Meroanueckue ykazaHus JJI1 BBIIOJHEHUS Ja0OPAaTOPHBIX
pabor mo aucuuruimHe TemmomaccooOMeH" Ui CTYIEHTOB HAlpaBICHHS
noarotoBku OakanaBpoB 140100 "TemnosHepreTuka U TerioTexHuka" (mpoduib
"ITpombiniuieHHast TeriodHepretuka") Bcex ¢opm obyuenus / ®I'BOY BIIO
"BopoHexcKkuii rocy1apCTBEHHBIN TexHUYeCKHnil yHuBepcutet'; coct. C.B. JlaxuH.
Boponex, 2013. 31 c.

8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpH
OCYNIeCTBJICHMH 00pa30BaTeJIbHOIO Mpolecca IO AUCHUIIMHE, BKJINYas
NepeYeHb  JHMIEH3HMOHHOI0  INPOIrpaMMHOr0  olecme4eHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «AHTEepHET», COBpEMEHHBIX
npo¢ecCuOHAIBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

OopazoBarenbubii moptan BI'TY - https://education.cchgeu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASI JIJIs1
OCYHIECTBJIEHUSI OBPA3OBATEJIBHOI'O ITPOIECCA

Cneunanu3upoBaHHas jgabopaTopusi TEIIOMacCOOOMEHa, OCHAIllEHHAs
CTeHAaMHu JiJ1s 1abopatopHbIX padoT (aya. 303/3):

- CTeHI Juis  ompeAeneHus  KodpdUIMEHTa  TEIUIONPOBOIHOCTU
U30JISIITMOHHBIX MAaTEPHAIOB METOIOM ITUIMHAPUYECKOTO CIIOS;

- CTeH]I IJIs1 OTpeNieNieH s orpeesieHne K03 GUIMeHTa TeIIONPOBOIHOCTH
METaJUIOB METOZIOM CTEPIKHSI;

- CTeH/I I UCCJIEIOBAHUS TETIOOT/Ia4M OT TOPU30HTAIBHOTO WIMHAPA MPU
CBOOOJTHOI KOHBEKIINH;

- CTEHI JJIS UCCIIEAOBaHUS TETUIOOTAaur TP TCUSHUHN KUIKOCTH B TpyOe.

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIIUXCS T1O
OCBOEHMIO JUCHUIIIMHBI (MOAYJIS)

[To nmucuuminHe «TermmomMaccooOMeH» YHUTAIOTCS JICKIUU, MPOBOISTCS
MPAKTUYECKUE 3aHATHUS U JTa0OpaTOpPHBIC PAOOTHI, BHIMOIHSIETCS KYPCOBOU MPOECKT.

OCHOBOM M3y4YeHUs] JUCHUIUIMHBI SIBJISIOTCA JIGKIUHM, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIeCTBEHHbIE U TPYAHBIC BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIeINUe OTPAKEHUS B YIEOHOU TUTEpATypE.

[IpakTuueckne 3aHSATHS HaAMpaBiICHbl HA MTPHOOPETEHHE MPAKTUYECKUX
HABBIKOB pacyeTa TeIIOMacCOOOMEHHBIX MPOIIECCOB B  TEIJIOPHEPTETHUECKUX U



TCINIOTCXHOJIOTUYCCKUX YCTaHOBKaAX.

3aHATUS TPOBOAATCA IMYTEM PEIICHUS

KOHKPETHBIX 33/1a4 B ayJAUTOPHUHU.
JlabopaTopHbie paOOThl BBHIMOJIHSIOTCS Ha JaOOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMHU, IPUBEECHHBIMHU B YKA3aHUIX K BBIMOJIHEHUIO PadOT.

Meronnka

BBIITOJIHCHU A KypCOBOI'O IIPOCKTAa HN3JI0KCHA B

y4€0HO-METOINYECKOM MOCOONH. BBINOIHATH 3Tanbl KypcOBOrO MPOEKTA JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponpe ycBOeHMS Marepuaiia AUCHUIUIMHBI MPOU3BOJMTCS IMPOBEPKOU
KyPCOBOI'0 IIPOEKTA, 3aIUTON KypCOBOIO ITPOEKTA.

Bunx yaeOHbBIX
3aHATHU

I[CHTGJIBHOCTL CTyACHTa

Jleknus

Hanucanue koOHCIIEKTa JEKIMI: KPATKO, CXEMATHYHO, MOCIEA0BATEIBHO
(UKCUpOBaTH OCHOBHBIE IIOJIOKEHHS, BBIBOJABI, (POPMYIUPOBKH,
000011eHUs; TOMEYaTh Ba)KHbIE MBICIH, BBIIEISATH KIIOUEBHIE CJIOBA,
TepMHHBI. [IpoBepKa TEPMHUHOB, MOHATHUH C MOMOIIBIO SHUHUKIONEANH,
CJIOBapel, CHPAaBOYHUKOB C BBINHUCHIBAHUEM TOJIKOBAaHUN B TETPab.
O6o3HaueHue BONPOCOB, TEPMUHOB, MarepHana, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHIyemoil mauteparype. Eciu
CaMOCTOSITENIFHO HE yHIaeTcsl pa3o0parbcs B Marepuane, HE0OXOAUMO
chopMyIUpOBaTh BOIPOC U 3a7aTh MPENOJABATENI0 Ha JIEKIUU WIH Ha
IIPAKTUYECKOM 3aHATHUU.

IIpakTnueckoe
3aHATHE

KoHcnekTupoBaHue  peKOMEHAyeMbIX  HCTOYHUKOB. Pabora
KOHCIIEKTOM JIEKIIMH, MOATOTOBKA OTBETOB K KOHTPOJbHBIM BOIIPOCAM,
IPOCMOTpP peKOMeHJyeMol nuTepaTypbl. llpocimymuBanue aynumo- u
BUJICO3ANICEH 110 33/IaHHON TEME, BHITIOJIHEHUE PAacUueTHO-TpaprIeCKuX
3aJJaHUM, peIIeHUE 3a]1a4 10 AJITOPUTMY.

JlaGopaTtopHnast pabota

JlaGopaTopHbie ~ pabOTHI  TO3BOJIAIOT  HAYYUTHCS  MPUMEHATH
TEOPETUYECKHE 3HAaHHs, IMOJyYeHHbIE Ha JIEKIMU TMPU PEUICHUH
KOHKPETHBIX 3amad. YToObl Hambojee palHOHAIBHO W TIOJHO

MCIIOJIb30BaTh BCE BO3MOKHOCTH JTAOOPATOPHBIX JIJIsl TIOJTOTOBKU K HUM
HEO0OXOMMO: ClIeIyeT pa3o0paTh JEKIHUIO 0 COOTBETCTBYIOIIEH TEMe,
03HAKOMUTCSI ¢ COOTBETCTBYIOIIUM pa3fesioM y4eOHUKa, mpopadoTaTh
JIOIOJIHUTEILHYIO JIMTEpaTypy M HCTOYHHKH, pPEIINTh 3aJadud U
BBITIOJTHUTH JIPYTHE MUCbMEHHBIC 3aJaHusl.

CamMocTosTenpHast
pabora

CamocrostenbHas paboTa CTYJEHTOB CHOCOOCTBYeT TIITyOOKOMY
YCBOGHHUS  y4yeOHOro  marepuaja M DPa3BUTUIO  HABBIKOB
camMo00pa30BaHMsL. CamocTrosTenbHas pabota IIpearoaract

CJIETYIOIINE COCTABIISAIOIINE:

- paboTa ¢ TeKCTaMH: y4eOHHKaMH, CIIPAaBOUYHUKAMHU, JOTOTHUTEIHHON
JUTEPATYPOH, a TAK)Ke MPOPa0OTKA KOHCIIEKTOB JICKITHH;

- BBIIIOJTHEHUE JJOMAIIIHUX 33JJaHUN U PACUETOB;

- paboTa HaJ TEeMaMHU JIsl CAMOCTOSTEIbHOTO U3YUYEHHUS;

- ydacTue B paboTe CTyJeHYECKIX HAyYHBIX KOHPEPEHIINH, OTMMITHAT;
- IOJITOTOBKA K TPOMEKYTOYHON aTTECTAIHH.

IToaroroska k
MTPOMEKYTOUHON
aTTecTallu

['OTOBHUTBCS K MPOMEKYTOUHOW aTTECTAIMH CIIEAYET CHCTEMAaTHYECKH, B
TEYCHHUE BCCTO CEMECTpaA. NHTencuBHas IIOATrOTOBKA OOJIDKHA HA4YaTbCs
HE MO3JHee, YeM 3a MECSI-TIONTOpa 10 MPOMEXKYTOUHOW aTTeCTallHy.
JlaHHbIe TiepeT 9K3aMEHOM, IK3aMEHOM, SK3aMEHOM, 3K3aMEHOM TPH JIHS
3¢ deKkTuBHEE BCEro MCIONB30BaTh JJIsl IOBTOPEHUS U CUCTEMATU3AIMU
MarepHaia.
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