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1. HEJIN U BAJJAYN JTUCIHHATIJINHBI

1.1. Heau AuCHUMIHHBI

O3HaKOMIIEHHE CTYJICHTOB C OCHOBHBIMU (PU3MUYECKUMHU MOCIISIMU ITEpeHOca
TEIJIOTHl U MAacChl, MOJIEH TeMIepaTypbl U KOHIIEHTPAIIMK KOMIIOHEHTOB CMECEH,
0a3uPYIOMKUMHCS HA 3THX MOJENSIX METOAAMH JKCHEPUMEHTAIBHOTO HM3y4YCHUS
MPOLIECCOB TEIJIOMAcCOOOMEHA U OIpE/IeNIeHUs IEPEHOCHBIX CBOMCTB.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

O3HakoMJIEHHE CTYAEHTOB CO CHOCOOaMH IE€pEeHOCa TEIUIOThl (MAaccChl).
PasBute crnocoOHOCTHOOyYaeMbIX K (U3NYECKOMY U MaTeMaTHUYECKOMY
MOJICTUPOBAHUIO TPOIIECCOB MEPEHOCa TEIIOThl (Macchl), MPOTEKAOIIMX B
peanbHBIX (U3UIECKUX OOBEKTaX, B YACTHOCTH - YCTAHOBKAX DJHEPICTHKU U
MIPOMBITIUICHHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucouninuaa «TemnomaccooOMeH» OTHOCHTCSA K IHCHUIUIMHAM 0a30BOM
yactu 0J10ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JAUCHUIIJIMHE

[Ipouiecc wusyuenus auctuiuinHbl «TemromaccooOMeH» HampaBlieH Ha
dbopMHpOBaHUE CIACAYIOMNX KOMITETESHITH:

OIIK-2 - cnocoOHOCTh JEMOHCTPHUPOBATh 0a30BbIC 3HAHUS B OO0JACTH
€CTECTBEHHOHAYYHBIX THUCIHUILINH, TOTOBHOCTBIO BBISBIIATH €CTCCTBCHHOHAYIHYIO
CYITHOCTh TIpOOJieM, BO3HHUKAIOIIUX B XOJ€ MPO(PECCHOHATBHON AESITeITHbHOCTH;
MPUMEHATh JUISI WX pPa3pelieHHs] OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METOIBI
MaTeMaTHYeCKOr0  aHaju3a W MOJCIHMPOBAHUSA,  TCOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAHMUS

Pe3yabTarhl 00yueHHs1, XapaKTepU3yOIHue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHUIUH

OIIK-2 3HATh 3aKOHbI U1 OCHOBHBIE (PUBUKO-MATEMaTHUYECKUE
MOJIEJI IEPEHOCA TEIIOTHI U MacChl

YMETh IPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBO3HAHUS,
MCTOJbl MATCMATUYCCKOT'O aHaJIn3a U MOACIIMPOBAHUS,
TCOPCTUUCCKOI'O N SKCIICPHUMCHTAJIbHOI'O NCCIICAOBAHNA

BJIaJICTh HABBIKAMH BBISBIIATH €CTCCTBCHHOHAYUHYFO
CYITHOCTb TTPOOJIeM, BO3HUKAOIINX B XOJI€
poeCCHOHAIILHON JIeITCIIbBHOCTH

4. OFBEM JJUCIHHUIIJINHBI
O6mas TpynoeMKocTh auciuruinHbl « TemnomaccooOmen» coctaiser 10
3.€.
Pacnipenenenne Tpy10€MKOCTH JTUCITUTIIMHBI 110 BUJAM 3aHSTHIA
ouyHasi popma o0OyueHust

Bunbl yueOHoit paboThl Bcero CemecTpsl




4acoB 3 4
AyAUTOpPHBIE 3aHSATHSI (BCET0) 162 72 90
B Tom uucre:
Jlexumm 72 36 36
[Tpaktuueckue 3anstus (I13) 72 18 o4
JlaGopatopubie pabotsl (JIP) 18 18 -
CamocTtosiTesibHas padoTa 162 72 90
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 36 - 36
Buibl npomMexxyTOUHOM aTTeCTAlMK - SK3aMEH, N + N
3a4yer
OO6m1ast Tpy10€MKOCTb:
aKaJIeMUYECKHUE Yachl 360 144 | 216
3a4.e]l. 10 4 6
3a04Hasi Gopma 00yueHus
. Bcero CemecTpsl
Bunbl yue6HOM paboThI HACOB 5 5

AyauTOpHBbIE 3aHSITHS (BCEro) 32 16 16
B ToMm yucie:
Jlexknnn 8 4 4
[Tpaktrueckue 3ansatus (I13) 12 6 6
JlaGopatopusie pabotsl (JIP) 12 6 6
CamocrosiTeibHas padboTa 315 120 | 195
KypcoBasi padora + +
KourpoJsbHasi padora + +
Yacel Ha KOHTPOJIb 13 4 9
Buapl npoMeXyTOYHOM aTTECTALIMU - SK3aMEH, + + +
3a4er
OO01mast Tpy10€MKOCTb:
aKaJIeMUYECKHE YaChl 0 140 | 220
3ay.e]l. 10 3.89 | 6.11

5. COAEP/ KAHUE JUCHUIIJIMHbBI (MO1Y JIs1)
5.1 Copep:xxanue pa3iejoB JAUCHUIIMHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouyHasi popma o0yueHust

u

pacnpeejieHne

Ne

HauMeHoBaHUE TEMBI
/1t

Cogepxanue pasjena

Jlexnt

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
gac

1 BBenenue

OO6mme noHATHss. OCHOBHBIE MPOLIECCHI
mepefayd  TEeIIoTel.  TemjooTaava.
Ternuonepenaya. Maxkpockonuueckuit
XapakTep Yy4eHHs O TeIulooOMeHe.
CoBpeMeHHbIE TPOOIEMBI TEIUIOOTJAUH. 2
Bxmag  OTeUeCTBEHHBIX  YYCHBIX B
pa3BHTHE  H3y4aeMOH  JAWCIUIUIMHEL
MexaHH3M Tpolecca TeMIONPOBOAHOCTH
B ra3ax, JKHJIKOCTSAX, METaIaxX, TBEPIbIX

12




IU3JIEeKTpUKax. TemmepaTypHoe IIoJe.
TemnoBoi MOTOK, IMIOTHOCTH TEIIOBOTO

MOTOKA. 3aKkoH Oypre.
Juddepennmansaoe ypaBHEHUE
TEIIONPOBOIHOCTH. Ycnosus
OJTHO3HAYHOCTH UL TIPOLIECCOB
TEIIONPOBOIHOCTH. 3akoH

Hriotona-Puxmana.

Ilepenaua TernoTs! uepes
CTEHKY

Ilepenaua TennaoTel Yyepe3 OAHOCIOWHYIO
1 MHOTOCJIOWHYIO TJIOCKHE CTE€HKH IpH
rpaHMYHBIX YycloBusix 1 u 3 poga.
Pacnpenenenue  TemmepaTypel — IIpH

MIOCTOSTHHOM " MePEMEHHOM
ko3 durrenTax TEIUTIONIPOBOTHOCTH.
Koapdumuent TeIJIoNnepeiaun.

Ilepenaua TennoThl Yyepe3 OAHOCIOWHYIO
U MHOTOCIOHHYI0  IMIHHAPHIECKHE
CTCHKU NPU TPAaHWYHBIX YCJIOBHAX 1 u 3
pona. JIuneitnblit K03 pHIHEeHT
Tetonepeaayd. Kpurnueckuit auamerp
monanun. Ilepenaya TemnmoTel  yepes
1IapPOBYIO CTEHKY

16

30

[epenaua TemnoTs! B pebpe

TemnonpoBogHOCTE B cTepxHE (pedpe)
MOCTOSHHOTO ~ NONEPEYHOro  CCUCHHS.

Teronepenaua yepes [UIOCKYO
pedpuctyto CTCHKY. Crioco0b1
HHTEHCH(DUKAIIIH HPOIIECCOB
TEIUIONepeiauH. Cesi3b BOIPOCOB

HHTEHCH(UKaIMK  Telonepenadyn ¢
COBPEMEHHBIMHU MpOoOIeMaMi SKOHOMHHU
MaTepHANbHBIX U JHEPreTHYECKUX
pecypcos u TIOBBIIICHHEM
SKOHOMHYHOCTH TIPOM3BOICTBA

16

28

TeHJ’IOl’IpOBO}lHOCTL npu
HaJIMYUU BHYTPEHHUX
HUCTOYHHUKOB TCIIOTHI

TermonpoBoIHOCT, B HEOTpaHWYEHHOU
IUTOCKOH CTEHKE W KPYIJIOM CTEp)KHE B
cllydae MOCTOSHHOTO ¥ HEPEMEHHOTOo
K03(p(PHUIIMEHTOB TEIUIONPOBOTHOCTH TIPH
HAQJMYUH ~ BHYTPEHHHX  HCTOYHHMKOB
TETUIOTHI:

- OTBOZAE TEIUIOTH uepe3 BHYTPEHHIOKO
TIOBEPXHOCTB;

- OTBOJE TEIUIOTHl Yepe3 HapyKHYIO
TIOBEPXHOCTB;

- OTBOJIE TEIUIOTHI Yepe3 BHYTPEHHIOI U
HAPYXKHYIO TOBEPXHOCTH.

TennonpoBOJHOCTH NPU
HECTAI[IOHAPHOM PEeXXnuMe

MeTtoasl perieHus 3a1a4
TEIUIONPOBOAHOCTH pu
HECTAI[HOHAPHOM pexuMe.

TennonpoBOAHOCT TOHKOH IJIACTHHBL,
JUIMHHOTO LIWIMHIApAa TPH TPaHUYHBIX
YCIOBUSIX ~ TpeThero pojaa. AHamu3
pemienuii. YactHble ciyyan.

14

24

TenaonpoBOHOCTH B TeNnax
pocTerImx Gopm

Harpepanmue (oxmaxkaeHme)
TapaJuiesieNiIe/ia ¥ HINHPa KOHETHON
JUIMHBI. Omnpenenexue KOJINYECTBA
TEIUIOTHI, OoTIaBaeMoi WIH
BOCIIPUHUMAEMOIl TEJIOM B IpOLECCE
HECTallUOHAPHOW  TEIIONPOBOIHOCTH.
Perynsipubiit TETUIOBOM pexum
HarpeBaHUs (oXJaXKIeHus) TeN.
UucneHHbIE METOJ  pelieHus  3aaay
HECTallMOHAPHOM  TEIIOIPOBOAHOCTH.
Hcnonb3oBanne OBM.

12

Temnootnaua

Terumootaa4ya B 0AHOGA3HBIX KUAKOCTIX
u  npd  GazoBbIX M XHUMHYECKUX
MPEBPALICHUSX, MPU BBIHYXJICHHOH H
€CTECTBEHHOU KoHBekiuu. dusndeckue
CBOMCTBA JKUJAKOCTH, CYILIECTBEHHBIE IS
MPOLIECCOB TEUYEHUS U TEIUIOOTJauu.




KoHBeKTHBHBIN TEIIOOOMEH
[IPU Pa3IHYHBIX PEKUMaX
TEYCHUS

Oco6eHHoCTH TemoooMeHa npu
JTAMHHApHOM U TYpOYJIEHTHOM TEUEHMSIX
JKUIKOCTH. JIMHAMHYECKUH U TEeIIOBOU
TIOTpaHNYHEIe cIon. OcHOBHBIE
JOMYIICHUS TEOpHuu IUIOCKOTO
TIOTPaHUYHOTO CIIOSI. Cucrema
1 hepeHITnaTBHBIX YypaBHEHUN
KOHBEKTUBHOTO TEMJIOOOMEHA, YCIOBHS
OJIHO3HAYHOCTH.

12

Teopus momobust

[Iu-reopema. IlpuBeneHue ypaBHEHMI
KOHBEKTHBHOTO TeII000MeHa K
0e3pazMepHOMY BUJTY. Kpurepun
monobust. OOmme yCIoBHS MOAO0HS
¢usuuecknx  mpoueccoB.  CBoiicTBa
MOTOOHBIX MIPOIIECCOB. CyImHoCTb
MOJICTTNPOBAHHSI.

OcpenHenne ko3 durreHToB
temiootAaun. OcpeaHeHne TeMIepaTyphl
JKUIKOCTH 110 CEYEHHIO M JUTHHE KaHaua.
Beibop ompenensromux  pasMepoB U
TeMIIeparyp.

0O00011IEHNE OIBITHBIX JTAHHBIX.
[losyueHne SMOUpUYECKUX YpaBHEHUH.

18

10

TenmooOmeH mpu
BBIHYK/ICHHOM JIBIDKCHHU
JKUJKOCTH Ha ITOCKOM
MOBEPXHOCTH

Xapaxtep BBIHYK/IEHHOTO
HEH30TEPMHYECKOTO TEUCHHUS u
TEII000MEHa Ha IUIOCKOI MOBEPXHOCTH.
TeruooTnaya npy JaMHUHAPHOM TEYESHUH
B HOTPaHNYHOM croe; METoJ
TEOPETHYECKOTO ~ pacyera; pacueTHbIC
YPaBHCHHUS,  MOJIyYCHHbIE  ONBITHBIM
nyreM. TemaooTaada npu TypOyIeHTHOM
TEYEHHH B  HOTPAHHYHOM  CIIOE.
OcpenHeHne ypaBHEHHs HEpa3phIBHOCTH,
JBIKEHHST U SHEPTHH IJIsI TypOYIICHTHBIX
NIOTOKOB; K03 GUITHEHTHI
TypOYJIEHTHOTO IEPEHOCa KOJIMYECTBa
JIBHIKEHHS u TETJIOTEL; METO/]
TIOJTy3MITHPHYECKOTO pacuera;
pacueTHbIC  ypaBHEHMS, IOJNyYCHHbIC
OIIBITHBIM ITYTEM.

12

20

11

TernooOMeH npu
BBIHY)KIC€HHOM JIBIDKCHUH
JKHUIKOCTH B Tpybax

OCOOEHHOCTH TEYEHUsI U TeII000MeHa B
Tpybax. Y4acTKu rHAPOJMHAMIYECKON U
TEIUIOBOI CTaOMIIM3aLUH.
Crabmm3upoBaHHOE TEYEHHE.
Temmoornada TpH  JTaMHHApPHOM W
TypOyJICHTHOM pexuMax — TEUeHHS
KHUAKOCTH B TpyOax. Temmoormada mpu
BEIHY)KZIEHHOM MOIEPEYHOM OMBIBAaHHU
Tpy0 W TMy4koB TpyO; pacueTHbIe
ypaBHeHus.  CoBpeMEHHblE  METOJbI
pacuera TenI000MeHa ¢ HCII0Ib30BaHUEM
OBM. PacueTHble ypaBHEHHU,
TIOJTy4EeHHBIE ONBITHBIM IMYTEM.

10

14

34

12

TennooOMeH mpu cBOOOTHOM
JIBHKEHUU YKUIKOCTH

TerutooTa4a mpu CBOOOHOM [BHKEHUU
JKUJIKOCTH BJOJIb BEPTUKAIBHOU CTEHKH,
BOJM3M  TOPU3OHTAIBHBIX  TPyO W
IJIACTHH. AHanu3 3a7a4n )
KOHBEKTHBHOM TemI000MeHe npu
CBOOOIHOM JIBH)KEHUHN KUIKOCTH
METOJIOM mo100usl. Pacuernbie
ypaBHEHUsI JJIsI TETUIOOTIa4N

22

13

OrtnenbHbIC 331241
KOHBEKTHBHOT'O TEILIOOOMEHA B
onHodazHoit cpene

KuaxomeTamTMyeckue TETUIOHOCHTEIH.
Temnoornada mnpH  OKOJOKPUTHUECKOM
COCTOSIHUM BEIleCTBAa. Temioornada B
pa3spekeHHbIX raszax. TemnooOMeH mpu
HaJIMYMM B OKUJIKOCTH  BHYTPEHHUX
HCTOYHUKOB TEIJIOTHL.

10

14

TennooOMeH py KOHICHCAINH

Ilnenounass m karenpbHas KOHACHCAIUA.

20




KonzeHcauust mapa Ha BepTHKaJIbHBIX
creHkax. Temnoornaya npu JaMUHAPHOM
TEYCHWH IUICHKH KOHAeHcata. Meron
TEOPEeTHYeCKOro  pacdera.  Bimsxue
pa3IMYHEIX (DAKTOPOB Ha TEILIOOTHAdy.
TermooTnaga mpu CMENIaHHOM pPEXUMeE
CTEKaHMSI IUICHKHM KOHIEHCATa; MeTOJ
pacuera; pacueTHbIC YpaBHEHMS I
teruootnayd. KoHpeHcanus napa Ha
TOPU30HTAIBHBIX TPyOax U Mmydykax TpyoO.
Xapakrep ~ OOTeKaHHMS  KOHJCHCATOM
ITy9KOB TPYO, M3MEHEHHE TEIUIOOTIAYH
TI0 psiiaM TPyO, BIUSTHAE CKOPOCTHU Hapa n
npyrux ¢axropoB. Pacuer Teroornaun
Ipu KOHZIEHCAIN! napa Ha
TOPU3OHTAIBHBIX ITy4KaxX TPYO.

15

TennooOMeH pyu KUIICHUU

MexaHu3M TepeHoca TeIUIOTHl  IpHU
KANeHnu. BimsHme  cMauMBaeMocCTH
CTEHKHU KUIKOCThIO, KpaeBoil yroiu. Pocr,
OTPBIB U JBIDKGHHE Iy3bIpeil mapa.
MuHuManbHbIN panuyc LIEHTpa
apooOpa3oBaHus; YUCIO NEHCTBYIOIINX
LEHTPOB  MapooOpa3oBaHUA. PexxuMbl
KHIICHUS KUIKOCTH B OOJBLIIOM O0BEME.
Ilepass m  BTOpas  KpUTHYECKHE
IUIOTHOCTH TEIUIOBOTO MOTOKa. Pacuer
KPUTHYECKHNX  TEIUIOBBIX  HAarpys3oK.
3aBUCHUMOCTh ko3¢ duireHTa
TEIUIOOT/AAYM OT JABJICHHS, (HU3NUECKUX
CBOMCTB JKUJKOCTH, COCTOSIHUS
MIOBEPXHOCTH M JPYrux (akTopoB mpu
KHIICHUH B OOJBIIOM 00BEMe.

Pacuer Temnmootmaum mpu IMy3BIPEKOBOM
KHTICHUH KUIKOCTU B OOJBIIOM 00BEMe.
TemmooOMeH NpH KHUICHUH KUAKOCTH B
Tpybax; 3aBHCHUMOCTh Ko3(dHUIMEeHTa
TEIUIOOT/Ia4M OT CKOPOCTH LIUPKYJISLINY,
TUTOTHOCTH TEIUIOBOTO MOTOKA M APYTHX
¢axropoB. Pacyer TermooTnaun B Tpyoax

20

16

TemnooOMeH H3My4eHuEM

OCHOBHBIC MOHSTHSI U 3aKOHBI. [Ipupoma
TEIUIOBOTO U3JIydeHusl. JIyducTsIit MOTOK.
IToTHOCTH JIy9HUCTOTO MOTOKA.
VIHTeHCHBHOCTD U3ITy4YEHUsL.
[NornomarenpHasi, oOTpaxkaTelbHas U
MPOIyCKaTeNbHasi ~ CHOCOOHOCTB  Tell.
3aKOHBI M3JTy4eHUs] aOCOJIIOTHO YEPHOTO
Tena: 3akoH [lmanka; 3axoH Buna. Cepoe
TENO. 3aKoH Credana-bonpimana.
Crenens 9epHOTHL. 3akoH Kupxroda ms
MOHOXPOMATHYIECKOTO U HHTETPAILHOTO
m3nyueHus. 3akoH JlamGepra. Bumpl
JIYYUCTBIX MOTOKOB. VX B3auMHasi CBAI3b.
HTerpasibHble ypaBHEHHs H3JIyueHHS.
YrioBeie K03()OUIMEHTH U B3aUMHBIC
MMOBEPXHOCTH. 30HAIBHBII METO/I pacueTa
TEIUI00OMEHA H3IyYeHHEM B CHCTEME
nByx Ten. OcoOeHHOCTH TerIoo0MeHa B
3aMKHYTOU CHCTEME.

12

17

[Ipouecco! Temno- u
MaccooOMeHa

OCHOBHBIE HOJI0XKEHHS TEOpHUHU
MaccooOmeHa. Tepmo- u Gapoanddysus.
3akon ®uka. Koadpduunent nudoysuu,
(axropsl, BiusONME Ha Kodpdumment
mpy3un. KonBekTHBHBI MaccooOMeH
Kak  COBOKYIHOCTb  MOJSIDHOTO U
MOJIEKYJIIPHOTO MepeHoca  BEIecTBa.
IT10THOCTH TOTOKA Macchl B IpoLecce

KOHBEKTHBHOTO MaccooOMeHa.
Jubdy3noHHBIT TOrpaHUYHBI  CIIOIL.
Cucrema ¢ GepeHIHaTBHBIX

ypaBHEHUH T Py3HOHHOTO

12




HOrPaHUYHOTO CcII051. I'pannunble
YCJIOBHSL Ha TNOBEPXHOCTH pasznena ¢as.
Koapdumuent MacCOOTAAuH.
[IpumeHeHne MeTOZOB TOXOOMS W
pasMepHOCTeH K npoleccam
MaccooOMeHa. Jnddy3noHHBII
KpUTepuit IIpanarns. Amnanorus
IIPOLIECCOB TEIUIO- U MAacCOOOMEHa.

18

OCHOBBI TEIIOBOTO U
TU/IPABIMYECKOIO pacyéra
TEIIOOOMEHHBIX aIllapaToB

Ob6u1ue CBE/ICHHS. Haznauenune
TernooOMeHHUKOB. MX kiaccupukanus
no npuHuumy  gewctBus.  OCHOBBI
TEIUIOBOTO M THAPABIMYECKOIO pacydera
TEIIO0OMEHHHKOB. YpaBHeHne
TeIUIOBOro  OamaHca W ypaBHEHHE
TEeIUIoNepeiaun.

Cpenuuit TeMIepaTypHbIi Harop.
OmnpezeneHne TEMIIEPATypHOTO HANoOpa
IUIL  OCHOBHBIX  CXEM  JBIDKCHHS
TeroHocuTeneid. CpaBHEHUE MPSIMOTOKA
W TPOTHBOTOKA.  Belpakenwme s
TIOJTHOTO HajaeHus JaBJICHHS B
TEIIO0OMEHHHKE. ComnpoTuBieHne
TPEHUs] M MECTHBIC CONPOTHUBICHHSA.
MOIHOCT, HeoOXxoguMast s
MIEPEMEIICHHUS TEINIOHOCUTEIICH.

10

14

26

Hrtoro

72

72

18

162

324

3a04Has (popma 00yueHus

HaunmeHnoBanue TeMbl

ConeprxaHue paszena

Jlekny

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

TemnonpoBogHOCTH

O6mme moHATHs. OCHOBHBIC TPOIECCHI
nepenayd  TeIUIOTHL.  Temiootaava.
Tennonepenauya. Makpockonuyeckuit
XapakTep Yy4YeHHs O TeIUIoOOMEeHe.
CoBpeMeHHbIe TPOOJIEMBbI TEIUIOOTAAaYH.
Bkmag  OTeYeCTBEHHBIX  YYCHBIX B
pa3BUTHE  H3yYaeMOH  JAWCIUIUIMHEL
MexaHHU3M Tporecca TeTUIONPOBOAHOCTH
B Ta3ax, )KUAKOCTSX, METaJIIaxX, TBEPIBIX
IUANIEKTpHKaxX. TemmepaTypHoe Toe.
TennoBoi MOTOK, INIOTHOCTH TEMJIOBOIO
MOTOKA. 3aKoH dypne.
[uddepenunansaoe ypaBHEHUE
TETIONPOBOTHOCTH. Ycnosus
OJTHO3HATHOCTH JUISt TIPOIECCOB
TETIONIPOBOJHOCTH. 3akoH
Hrlorona-Puxmana. Ilepenaua TemaoTsl
yepe3 OJHOCIOWHYI0 M MHOTOCIOHHYIO
IJIOCKHE CTCHKHU npu rpaHUYHBIX
ycnoBusix 1 u 3 pona. Pacmpenenenue
TEMIIEPATYPhI npu IMOCTOAHHOM 151
MepEMEHHOM ko3 durmenTax
TETUIONIPOBOJHOCTH. Koadpdpumment
temonepenadn.  Ilepemada  TerioTs!
4yepe3 OMHOCIOHHYI0O M MHOTOCIOHHYIO
TUIMHAPUYCCKUE CTCHKU ITPU 'PaHUYHBIX
yenoBusix 1| um 3 popa. JIuHeWHbIN
K03 dumeHT TEeIUIONepeiauH.
Kputnueckuit  guamerp — U30JSLHM.
[Tepenaua TeIUIOTHI Yepe3 MIAPOBYIO
CTeHKY. TemIompoBOIHOCTE B CTEpIKHE
(pebpe)  TOCTOSIHHOTO  TOMEPEYHOTO
ceuenust. Temonepenayda yepes IUIOCKYIO

pedpuctyto CTCHKY. Croco0b1
HHTEHCU(DUKALN MPOIIECCOB
TEIIONepeiayH. Cesi3b BOIMPOCOB

HHTEHCU(UKALMK  TeIlonepenayn ¢
COBPEMEHHBIMH MPOOJIEMaMU SKOHOMHHU
MaTepUANBHBIX U YHEPreTHYECKUX
pecypcoB u HOBBIIICHUEM

62

74




9KOHOMHYHOCTH MIPOU3BOJICTBA.
TernonpoBOJHOCT, B HEOTPAHUYEHHOMN
IUIOCKOH CTEHKE U KPYIJIOM CTEp)KHE B
Cllydyae IIOCTOSSHHOTO M IIEPEMEHHOIO
K03(GHIMEHTOB TEIUIONPOBOJHOCTH MIPH
HQIMYUY ~ BHYTPEHHMX  UCTOYHUKOB
TEIUIOTBl HU: OTBOJE TEIUIOTHI uepe3
BHYTPEHHIOI0O  IIOBEPXHOCTh;,  OTBOAE
TEIIOTHI Yepe3 HapyXKHYIO MMOBEPXHOCTb;
OTBOJIE TEIUIOTHI Yepe3 BHYTPEHHIO U
Hapy)KHYI0  TIOBEPXHOCTH.  MeToxsl
pelleHys 3afad TEIUIONPOBOJHOCTU NP
HEeCTal[IOHAPHOM pexume.
TennonpoBoAHOCT TOHKOH IJIACTHHBL,
JUIMHHOTO IJWIMHIpA IIPU TPaHUIHBIX
YCIOBUSIX  TpeTbero  pojaa. AHamu3
pewenuii. YactHele ciyyau. Harpepanue
(oxmakneHwe) — MapajUleNienHIiea U
LUIAHAPA KOHEUHOH JUTHHBI.
OnpeneneHne  KOJIWYECTBA  TEIIIOTEHI,
OTIaBaeéMOH WM  BOCIPUHHUMAaeMOU
TEIOM B IMpollecCe HecTalMOHAPHOH

TEIJIONPOBOJAHOCTH. Perynspusiii
TEIUIOBOM pexUM HarpeBaHus
(oxmaxnaeHus) Ten. YHMCICHHBII MeTOX
peureHus 3a7aq HEeCTallMOHAPHOU
TETIONPOBOAHOCTH. Hcnons3oBanue
OBM.

KoHBEKTUBHEIN TEMIO0OMEH

Temnootnaya B 0MHOMA3HBIX JKHIKOCTIX
u mnpu  ($a3oBBIX U XHUMHUYECKUX
MPEBPALICHUSIX, MPU BBIHYXJICHHOH H
€CTeCTBEHHOM KOHBEKIHMH. PuU3HMdecKkue
CBOWCTBA KHUIKOCTH, CYIIECTBEHHBIE IS
MPOIIECCOB TEYEHUS W  TEIUIOOTHAYH.
Oco0eHHOCTH TermooOMeHa npu
JIAMAHAPHOM U TYpOYJICHTHOM TCUCHHSAX
JKAJKOCTH. JIMHAMHYECKUH W TEeIJIOBOM

NIOTpaHNYHbIE cJion. OcHoOBHbIE
JOMYIICHUS TEOpUu IIOCKOTO
MOTPaHIMYHOTO CITOSL. Cucrema
nmddepeHIaTbHBIX ypaBHEHUH
KOHBEKTUBHOTO TEIJIOOOMEHA, YCIOBHS
OZIHO3HAYHOCTH. [Tu-Teopema.

IpuBeneHre ypaBHEHUH KOHBEKTHBHOTO
TEI000MeHa K 0e3pasMepHOMY BHIY.
Kpurepun mnonobus. OOmme ycioBus
nomo0ust bm3nIecKux IPOLIECCOB.

CsoiicTBa IMOIOOHBIX MIPOIIECCOB.
Cymaocts MogenupoBanus. OcpenHeHne
k03 PHIIEHTOB TEIIOOTIaYH.

OcpeHeHHE TEMITepPaTyphl KHUIKOCTH O
CEYCHHI0O M JJIMHE KaHaia. Bwioop
OMpeNeNIAIOINX PAa3MEPOB U TEMIIEPaTyp.
O00061EeHne OMBITHBIX JTaHHBIX.
[Tony4yeHne >MNMPUYECKUX YPaBHEHWH.
Xapaxtep BBIHYX/IEHHOTO
HEU30TEePMUYECKOTO TEYEHUS u
Ter000MeHa Ha TUIOCKOW MOBEPXHOCTH.
Temnootaaya npu JaMUHAPHOM TEUEHHH
B MIOTPaHUYHOM croe; METOJL
TEOPETUYECKOr0  pacyera; pacdyeTHbIe
YpaBHEHUs,  IOJYYEHHBIE  OIBITHBIM
nyteM. TerooTnaya npu TypOyJIeHTHOM
TEUEHUM B IIOTPAHUYHOM  CJIO€.
OcpenHeHMe ypaBHEHUS HEPA3phIBHOCTH,
JBIDKCHUS U QHEPTHH VIS TypOyJICHTHBIX

IIOTOKOB; K03 HHUIHEHTHI
TypOYJICHTHOTO TepeHoca KOJIMYecTBa
JIBUDKCHUS " TETUIOTHI; MeTOJ

TI0JIy3MITHPHYECKOTO pacuera;
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pacueTHble  ypaBHEHHs, MOJydECHHbIE
OMBITHBIM ITyTeM. OCOOEHHOCTH TEeUEHHS
U TemooOMeHa B TpyOax. YuacTku
TUAPOIUHAMUYECKON u TEIUIOBOM
CTa0bMIM3anum. Crabuin3nupoBaHHOE
TedeHue. Temmooraaya mpy JJaMUHAPHOM
n TypOyJIeHTHOM peXHMax TEUCHHUS
KHUAKOCTH B Tpybax. Temmoormada mpu
BBIHY)KZIEHHOM MONEPETHOM OMBIBAHHU
Tpy0O ® Ty4koB TpyO; pacueTHbIC
ypaBHeHUs.  COBpEMEHHBIE  METOJIBI
pacdeTa TemIoo0MeHa ¢ HCI0JIb30BaHUEM
OBM. Pacuernsie YpaBHEHUS,
TIOJTy4EeHHbIE OIIBITHBIM IyTeM.
Terurootnava mpu cBOOOHOM JIBIKEHHI
JKUIKOCTH BJIOJIb BEPTUKAIBHOU CTEHKH,
BOJIM3M  TOPU3OHTANBHBIX TPyO0 U

IUIACTHH. Ananuz 3a7a9u 0
KOHBEKTHBHOM TermIoooMeHe npu
CBOOOTHOM JIBIDKEHUN JKHIKOCTH
METOJI0OM mozo0ous. PacueTHEIC
ypaBHEHUS ISt TEIUIOOTIauH.

Kunkomerammyeckue TEINIOHOCUTEIH.
Tennoornaua mnpu  OKOJIOKPUTHYECKOM
COCTOSIHUHM BEIIeCcTBa. Temroornada B
pa3peXeHHBIX raszax. TemrooOMeH mpu
HaJIMdMH B OKUJIKOCTH  BHYTPEHHHUX
HCTOYHUKOB TEINOTHL. IlneHouHas u
KamnesnpHas KoHAeHcauus. KonneHncanus
mapa Ha  BEPTUKAIbHBIX  CTCHKaX.
Tennoornaya npu JaMUHAPHOM TEUYEHUU
IIEHKU KOHJICHCATa. Meron
TEOPeTHYeCKOro  pacuera.  Bmmsxue
pa3nuYHEIX (DAKTOPOB HA TEIUIOOTAAdY.
TemmooTaada MpH CMENMIAHHOM pPEeXnMe
CTEKaHMS IUICHKM KOHZIEHCATa; MeTOJ
pacuera; pacueTHble YpaBHEHUS I
tewtooTnaun. KonneHcanus mnapa Ha
TOPU3OHTAIBHBIX TPYOax M IMy4Kax Tpyo.
Xapaktep  OOTEKaHUsI ~ KOHJIEHCATOM
ITy4KOB TPyO, M3MEHEHWEe TEeIUIOOTAATH
TI0 psiiaM TpyO, BIUSTHIE CKOPOCTH Hapa n
apyrux ¢axropoB. Pacuer Temmoormaun
pu KOHZIEHCAIIN! mapa Ha
TOPU3OHTAIBHBIX My4Kax TpyoO.
MexaHu3M IepeHoca TEIJIOTHl  IpU
KUMEHUU. BiusiHMe  cMadynBaeMOCTH
CTEHKH KMJKOCTBIO, KpaeBoii yroi. Pocr,
OTpPBIB U JIBIDKGHHE IMy3bIpeil mapa.
MuHuManbHbIN paauyc LIeHTpa
TapooOpa30BaHUs; YUCIO JEHCTBYIOIINX
LEHTPOB  MapooOpa3oBaHUA. PexxuMBbI
KHIEHUs XUAKOCTH B OOJIBIIOM oOBEMe.
[lepBas " BTOpAs KPUTHUYECKHUE
IUIOTHOCTH TEIUIOBOTO MOTOKa. Pacuer
KPUTHYECKHX  TEIUIOBBIX  Harpysok.
3aBUCUMOCTh kodddurmenta
TEIUIOOTJaYy OT JaBICHHS, (PU3HMUECKUX
CBOJCTB JKHUJKOCTH, COCTOSIHUS
MIOBEPXHOCTH M JPYrux (akTopoB mpu
kuneHnd B OonpmoM oObeme. Pacuer
TEMJIO0TAAYH TPH ITy3bIPbKOBOM KHIIEHHH
KHUIAKOCTH B OomjpmoM  oObeMe.
TernooOMeH MpU KUIMEHUM KUAKOCTH B
Tpybax; 3aBHCHMOCTh Ko3(dHuLMeHTa
TEINIOOTJaYl OT CKOPOCTH IHPKYJISILUH,
IUTOTHOCTH TEIUIOBOTO MOTOKA M APYTHX
¢daxropoB. Pacuer Temmoormaum B
TpyOax.

TemnooOMeH u3ny4eHueM

OcHOBHBIE MOHATHUS U 3aKoHbI. [Ipupona
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TEMJIOBOT0 M3Iy4eHus. JIyuncTolii OTOK.
ITnotHoCTH JIy4HCTOTO MOTOKa.
VHTeHCHBHOCTD U3ITy4YEHUs].
[lornomarensHasi, oOTpakaTelbHAs U
MIPOITyCKaTeNIbHAsi ~ CHOCOOHOCTB  TEll.
3aKOHBI M3Ty4eHUsI aOCOJIIOTHO YEpHOTO
tena: 3akoH [lnanka; 3akon Buna. Cepoe
teno.  3akon  Credana-bonbumana.
Crenenb 4epHOTHI. 3akoH Kupxroda mis
MOHOXPOMAaTHYECKOTO U HHTETPabHOTO
u3nydeHus. 3akoH JlamGeprta. Bums
JIY9UCTBIX TOTOKOB. VIX B3aMMHasI CBSI3b.
UnTerpansHble ypaBHEHHS H3ITydCHUS.
VYrinoBele KO(GQUIMEHTH W B3aHMHEIE
MOBEPXHOCTH. 30HAIBHBIN METO]] pacueTa
TEIUIOOOMEHa M3JIydeHHEM B CHCTEMe
IByX Tena. OcoOeHHOCTH Temoo0MeHa B
3aMKHYTOW CHCTEME.

4 IMporeccs! Temo- u OCHOBHBIC TIOJIOXKEHUSI TEOpHU
MaccooOMeHa MaccooOMena. Tepmo- u Gapoauddy3ust.
OCHOBBI TEIUIOBOTO U 3akon ®uka. Koadpduument nuddysum,

THIpaBINYecKoro pacuéra |dakTopsl, BiaMsiomue Ha KOI(DPHIHEHT
TeI000MeHHBIX anmnapartoB  |nuddysun. KoHBekTHBHEIN MaccooOMeH
KaK  COBOKYNHOCTb  MOJSPHOTO U
MOJICKYJSIDHOTO ~ [IEpeHOca  BEIIeCTBa.
III0THOCTh TIOTOKA Macchl B IpoLecce

KOHBEKTHUBHOTO MaccooOMeHa.
Jnddy3noHHBI TOrpaHWYHBIN  CIIOIL.
Cucrema 1 GepeHITHATBHBIX
ypaBHEHUH 1 hy3noHHOTO
TIOTPaHUYHOTO CII051. I'pannyHbIe
YCIIOBHSL Ha TMOBEPXHOCTH pasjena ¢as.
Koaddumment MacCOOTIauH.
IlpuMeHeHHe METONOB  HOM00MS M
pa3mepHocTei K rpoueccam
MaccooOMeHa. [ dy3noHHBII
KpUTEpHH Ipauaris. Amnanorus 2 4 - 80 86
IIPOLIECCOB TEIUIO- U MAacCOOOMEHa.
O6uue CBEJICHUS. Ha3nauenne

TermooOMeHHUKOB. VX Kiaccupukanms
0  NpuHOHUIY jelcTBuA.  OCHOBBI
TEIUIOBOTO M T'HMAPABIMYECKOr0 pacyeTa

TEIII00OMEHHHKOB. YpaBHeHne
TemuoBoro  GamaHca M ypaBHEHHE
Teryonepeaaun.

Cpenuuit TeMIIepaTypHbIH Harop.

OrmnpeiesieHHe TEMIIEPaTypHOTO —HAropa
JUISL  OCHOBHBIX  CXE€M  JIBHIKEHHS
teruionocureneit. CpaBHEHHE TPSIMOTOKA
U TPOTHBOTOKA.  BeIpakeHwe Uit
MOJIHOTO ~ TAJ€HWs  JaBIeHHS B

TEIUI00OMEHHUKE. ConpoTtusieHue
TPEHUA U MECTHBIE COIPOTHUBJICHUA.
MOIIHOCTB, HeoOXoauMast IS

NEPEMEIICHUA TETJIOHOCHUTEJECH.

Htoro 8 12 12 315 347

5.2 llepeuennb 1a060paTOPHBIX padoT

1. Onpenenenue kodpduieHTa TEIIOMPOBOJHOCTH METANIOB METOIOM
CTEPKHSI.

2. Ompenenenne kod(hdUIMEeHTa TEMIONPOBOJAHOCTH  HU3OJISILIMOHHBIX
MaTepHaioB METOJAOM LIMJIMHIPUUECKOTO CIIOSI.

3. HccrnenoBanue TEMIOOTAAYM OT TOPU3OHTAILHOIO LMIWHApPA TMpU
CBOOOTHOM KOHBEKIIMH.

4. UccnenoBanue TEIIOOTIaYU TP TCUEHUH KUIKOCTH B TpyOe.




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHUU C

y4eOHBIM

IIJTaHOM

OCBOCHHC

NUCIHAILIINHBI

peayCcMaTpUBAET BHITIOJIHEHHUE KYpCOBOM paboThI B 4 ceMecTpe AJis OUHOU (HOpMBI

oOydeHus, B 6 cemecTpe 1 3a09HOU POopMBbI 00yUCHHS.
[IpumepHas Tematnka KypcoBoro npoekta: «Pacuér TOA»
3agaun, permaeMble MPU BBITIOTHEHUH KypPCOBOTO MPOEKTA!
* POU3BECTH TEIJIOBOM pacyET TEMII000MEHHOTO anmapara;
* paccuuTaTh U3MEHEHHE TEMIIEPATyphl TEINIOHOCUTENEH 1o aimHe TOA;
* IPOU3BECTH TUAPOIUHAMUYECCKUI pacdy€T TEIIIOOOMEHHOTO ammapara.
KypcoBas paboTa BKIrO4aeT B ce€0sl paCUeTHO-TIOSICHUTENBHYIO 3aIHCKY.

B

COOTBCTCTBHUU C

y4eOHBIM

IIJTaHOM

OCBOCHHC

JTACITATUINHEBI

IIPEeIyCMaTPUBAET BBINOJHEHNE KOHTPOJBHBIX paboOT B O ceMecTpe ISl 3a04HOU
dbopmbl 00yUeHHUS.

[IpumepHas TeMaTHKa KOHTPOJIbHON paboThI: « Ternmooomen»

3aiaum, peniaeMple MPY BBHITTOJIHEHUH KOHTPOJIbHON PabOTHI:
* CTallMOHApHas Y HECTAI[MOHAPHAS TEIJIONPOBOIHOCT;

* KOHBEKIIUs B 0JTHO(a3HOMU cpeie;
* KUTIEHUE, KOHJICHCAIIHS.

7. OHEHOYHBIE MATEPUAJIbBI U151 TPOBEJIEHUSA
MPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO

JANCIUIIJIMHE

7.1. Onucanue moka3zaresjieili U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIMU
OIIEHUBAIOTCS MO CJICAYIOIIECH CUCTEME:

«aTTEeCTOBAH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,

Komne- XapaKTepu3yiolue Kputepun
paKcrepusylot prrep ATTeEcTOBaH He arTecroBan
TeHIUs copmupoBannocTh OlIeHUBaHMSA
KOMIIETCHIUH
OIIK-2 AxTHBHas pabora Ha Brmmonnenue pador | HesrbimonHenue
3HATh 3aKOHBI U OCHOBHBIE
MIPAaKTHYECKUX 3aHATHSIX, B CPOK, pabor B cpoK,
(pusiKo-MaTemaTHuecKue OTBEYAET HAa TEOPETUUECKUE | MPETyCMOTPEHHBIN | MpeayCMOTPEHHBII
MOJIETIH TIEpEeHOca TEIIOTH 1 P PEAYCMOTD PEAYCMOTD
MACCHI BOIIPOCHI NP 3aIUTE B paboumnx B pabounx
KypCOBOTO IPOEKTa porpammax porpaMMax
AxTuBHas paboTa Ha Brmmonnenue pador | HesrbimonHenue
YMETb IPUMEHSATh OCHOBHBIE B CDOK aGOT B CDOK
SAKOHBL CCTECTBOSHATHA, apaimesHy s npen CME ’CHHBII\/'I II g,u CMO I;HH,LH‘/'I
METOJIBI MATEMATHUECKOro  |OTBEUAET HA TEOPETHYECKHE peaycMOTp peaycMOTp
B paboumnx B paboumx
aHaJIM3a ¥ MOJIEJIMPOBaHMUs, |BONPOCHI IIPH 3aIIUTE
IporpamMmax IporpamMmax
TCOPETUYCCKOTO U KypCOBOTO IIPOEKTA.
AKCIEPUMEHTAIEHOTO AkTuBHas paGoTa Ha
HCCTICNIOBAHHA 11a00paTOPHBIX 3aHATHAX
BIIAZIETh HABBIKAMHE BBISIBIISITH | AKTHBHAS pabora Ha Brmmonaenue pabor | HesbimonueHue
€CTECTBEHHOHAYYHYO MMPAKTUICCKUX 3aHATHUAX, B CpOK, pa60T B CPOK,
CYIIHOCTH IPoOIEM, oTBeyaeT Ha TeopeTHueckue | PEAYCMOTPEHHBIN | TIPEAYCMOTPCHHBIM
B pabounx B pabounx

BO3HHMKAIOIIHUX B X01€

BOTIPOCKI ITPH 3aIIUTE




npoQeCCUOHATBHOM
JIESATEILHOCTH

KYpPCOBOT'O IIPOEKTa

nporpammax

nporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbprathl mpOMEKYTOYHOTO KOHTpPOJISI 3HAHWUN OICHHMBAKOTCSI B 3, 4
ceMecTpe Mg o4yHOU ¢dopmbl 00yueHus, 5, 6 ceMecTpe g 3a04HOH (POPMBI

00y4eHUs MO JBYX/4EThIpEeX0aIbHON CUCTEME:

«3aYTCHO»
«HEC 3a4YTCHO»
K PesyabTaThl 00y4yeHus, K
oMIIe- XapaKTepusyouue HUTEPUH
TEeHIHA c(l)'l))pM"p%BayHHl;lCTb ouel:)HnB:I:mm 3aureno He saureno
KOMIIEeTCHIUH
OIIK-2 3HATh 3aKOHBI M OCHOBHBIC  |BbImoiaHeHHE M OTYET BrinonaeHo BrinonHeHo He
(hU3HMKO-MaTeMaTHICCKIC J1a00paTOPHBIX padboT MOJTHOCTBHIO MOJTHOCTHIO
MOJIEJIH NTEPEHOCa TEIIOThI U
MAacCCBhI
YMETb IPUMEHATH OCHOBHBIE |BbINIONIHEHNE U OTYET Brimonneno BrimonHeHo He
3aKOHBI €CTSCTBO3HAHUS, mabopaTOPHBIX padboT MOJIHOCTBIO IIOJTHOCTBIO
METOBI MATEMAaTHIECKOTO
aHaJIM3a U MOJETUPOBAHUS,
TEOPETUYECKOIO U
9KCIIEPUMEHTAIILHOTO
HCCJIC TOBAHMS
BJIaJICTh HaBBIKAMH BBISABJISATH | BeImomHeHIE 1 OTIET BrimonaaeHo BrmonaeHo He
€CTECTBEHHOHAYUYHYIO mabopaTOPHBIX padboT MOJIHOCTBIO IIOJTHOCTBIO
CYIIHOCTH Ipo0IieMm,
BO3HUKAIOIIUX B X0/€
npodeccnoHambHOMI
JIeSITETLHOCTH
NN
«OTIINYHO»,
«XOpOoILIO»,
«KYOOBJICTBOPHUTCIIBHO»
CHCYHOBJICTBOPUTCIILHO)).
K PesyabTaTbl 00y4yeHus, K
oMIie- XapaKTepusyume HUTEPUH
TeHwHs c q)gpwp]:may“':c“ OIIEI!)HI/IBEHHS[ OTan4YHO Xopomio Ynosa. Heynosu.
KOMIIeTEHIUH
OIIK-2 |3HaTh 3aKOHBI U OK3aMeH, IIpaBunbubiii| IlpaBunbHelil | IIpaBunbHbIN Ha Bce
OCHOBHBIE TEOpPETHYECKa |OTBET Ha JIBa | OTBET HA OJUMH U | OTBET TOJIHKO | BOIPOCHI HE
(bH3rKO-MaTeMaTHIECKH |5 9acTh BOIIpoOCca HECKOJIBKO Ha OJTUH JTaHbI
€ MOJIEeJIU IlepeHoca JIOTIOJTHUTEITHHBI BOIIPOC BEpHbIE
TETUIOThI U MaCChl X BOIIPOCOB OTBETHI
Brmonnenue | Bee pabothr Bce paboTsr Bce paboTsr He Bce
Ja00PATOPHBIX | BBIITOIHEHE, | BHIIIOJIHCHEI, HE | BBITOJTHEHBL, padoThI
YMETb IPUMEHSTh pabot MOJYYCHBI | BO BCeX pabOTax | HE BO BCEX | BBHIIIOJTHEHBI,
OCHOBHBIE 3aKOHBI BEpPHbIE IOJTYYEHBI pabotax HE BO BCEX
€CTECTBO3HAHHS, 3HAYECHUS, BEpPHBIE IOJTYYEHBI pabotax
METO/IbI Ha BCe 3HAYCHMS, Ha BEpHbIE TOJIy4€HBI
MaTEeMaTHIECKOTO KOHTPOJIbHBI BCE 3HAYCHMUS, BEpHbIE
aHAIN3a 1 € BOIPOCHI KOHTPOJIbHbBIE HE Ha BCE 3HAYCHMUS,
MOJIETUPOBAHMS, JTaHbI BOIIPOCHI JIaHbI |KOHTPOJIbHBIE| HE Ha BCe
TEOPETHYECKOTO U TpaBUIIbHBIE | TPABUIIbHbBIE BOIPOCHI | KOHTPOJIbHBI
3KCIEPUMEHTAIBLHOTO OTBETHI OTBETBI JTaHbBI € BOIPOCHI
HCCIICTOBAHMS MpaBUJIbHbIE JTaHbBI
OTBETHI MpaBUJIbHBIE
OTBETHI
BJIaJ€Th HaBBIKAMH DK3aMeH, 3amaua IIponemonctp | Ilpogemonct | 3anmaya He
BBISBIIATH peuieHue pelieHa B | UpOBaH BEPHBIN | p MpoBaH peleHa




€CTECTBEHHOHAy4YHYIO  |CTaHIapTHOM MOJIHOM  |XOJ PELICHHMsI, HO | BEpHBIH X0
CYIIHOCTH Ipo0JIeM, MIPaKTHYECKOH | o0beme u HE TOJIy4YeH peneHus
BO3HHKAIOIIMX B X0I€  [3amaun MOJy4eHb! | BEpHBIA OTBET 331491
npodecCnOHaNBHOM BEpHEIC

JeSTEeITbHOCTH OTBETHI

7.2 IlpumepHblii mnepedyeHb OLEHOYHBLIX CpeACTB (THMOBBIE
KOHTPOJIbHbIE 33JJaHUsl WJIH HHbIe MaTepUasibl, HeO0OX0AUMBbIe ISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEILHOCTH)

7.2.1 IlpuMepHbIii epeyeHb 3aIaHUI 1JI5 pellieHUs1 CTAHIAPTHBIX 32124

3agaua Ne 1

[Tmockyro MOBEPXHOCTh HEOOXOAUMO U30JUPOBATH TaK, YTOOBI MOTEPU TETUIOTHI C
e/IMHMIIbI IOBEPXHOCTH B €IMHUITY BpeMeHH He npesbinanu 450 Br/m?. TemnepaTypa
IIOBEPXHOCTHU MO m3osinueit te; = 450 °C, TeMneparypa BHEIIHEH TOBEPXHOCTH
nszonsuy te; = 50 °C. Onpenennts Toamuny u3onsuun, ecau A=0,09+0,0000874t,
Bt1/(meK).

3agaua Ne 2

BBIUKMCINTE TEIUIOBBIE TTOTEPHU Yepe3 | M? IBYXCIOWHOM IIIOCKON CTEHKHU U

TEMIIEpaTypy B MIIOCKOCTU COMPUKOCHOBEHHUSI CIIOEB, €CJIM U3BECTHO: O1 = 125 MM; O
=500 mm; te; = 1100 °C; te3 = 50 °C; A = 0,28+0,00023t; A, = 0,7 B1/(MeK).

3amauya Ne 3

OnpenenuTs TEIIOBBIE TOTEPH Yepe3 | M IJTUHBI TPEXCIONHON HUIUHIPUYECKON
CTEHKH U TEMIIepaTyphl Ha TPaHUILIC COITPUKOCHOBEHUS CJIOEB €CIIU U3BECTHO: O1=D
MM; &2 = 03 = 50 Mm; A1 = 50 B1/(MeK); A2 = 0,06 Bt/(MeK); A3 = 0,12 Bt/(MeK);
t.1=250 °C; t, = 50 °C; d = 100 mm.

3agaua Ne 4

BBraurciiuTh moTepu TEIUIOTh ¢ 1 M HEM30JIMPOBAHHOTO TPYOOIIPOBOIA JUAMETPOM
di/d2 = 150/160 MM, IPOJOKEHHOTO HA OTKPBITOM BO3/YXE, €CIIU BHYTPU TPYOBI
IpOTEeKaeT BOJa co cpeHell Temmneparypoii t, = 90 °C u Temneparypoii
OKpY’KaIoLEero Bo3ayxa ty, = - 15 °C. Jlna marepuana tpy6sr A = 50 Br/(meK); oy =
1000 B1/(Mm?eK); o = 12 Br/(M?eK). Onpenenurs Takxke TEMIEpPaTypy Ha BHEIIHEH U
BHYTPEHHEH MTOBEPXHOCTSIX TPYOBHI.

3agauya Ne 5

OrnpenenuTs BpeMsi, HEOOXOAMMOE JJIsl HarpeBa JIMCTa CTaIM TOJIIIUHON 20 = 24 MM,
KOTOPBIN UMEI Ha4abHyIo TemmnepaTypy to = 25 °C, a 3arem nomemén B mevs ¢
TemmnepaTypoii t, = 600 °C. Harpes cunTaTh 3aKOHYEHHBIM, KOT/Ia TEMIIEPATYPa JIUCTA



nocrurnet suavenns t = 450 °C. Jlns cramm: A = 45,4 Br/(meK); ¢, = 0,502
xJIx/(kr-K); p = 7800 kr/m3; o = 23,3 B1/(M%eK).

3agaua Ne 6

miHHBIH cTanbHOM Ba quameTpoM d = 2 o = 120 MM, HMerOIIN TemMiepatypy to =
20 °C nomemén B neus ¢ t, = 820 °C. Onpenenuts Bpems Harpesa Bajia 10 t=o = 800
OC. Onpepenuts Takxke TeMIEPaTypy Ha IMOBEPXHOCTH Bana ty= B KOHIIEC HarpeBa. A =
21 Br/(meK); a=6,11-10° m?%/c; a. = 140 Br/(m?eK).

3agaua Ne 7

CranpHol napamienenurnen pasmepoM 200x400x500 MM, nMen HaYaIbHYIO
Temmnepatypy to = 20 °C, 3aTem ObLI MOMEIEH B 1eys ¢ TemMmepaTypoi t, = 1400 °C.
Onpenenuts TeMIEpaTypy B LIEHTPE CIUTKA depe3 1,5 yaca mocie 3arpy3Ku B 1eub. A
= 37,2 Br/(MeK); a = 6,94-10° m?/c; a. = 168 B1/(M?eK).

3amauya Ne 8

CrasibHast nunuHapUYecKas 0oaBanka quamMeTpoM 80 MM u JuyiHOM 160 MM ObLTa
pasHOMepHO HarpeTa 10 to = 800 °C. Bonanka oxnaxmaercs Ha Bo3ayxe ¢ t, =30 °C.
OnpenenuTs TEeMIIEpaTypy B IIEHTPE OOJIBAHKH U B CEPEAMHE TOPILIEBOM TTOBEPXHOCTH
uepes 30 MuH nocse Havana oxnaxkaenus. A = 23,3 Br/(meK); a=6,11-10° m%/c; o =
118 Bt/(M%eK).

3agaya Ne 9

Onpenenuts KO3PGUIMEHT TEIIO0TAaYH OT BEPTUKAIBHOM IUIUTHI BEICOTOM H = 2 M,
K OKPY’KaIolIeMy BO3IyXYy, €CJIM TEMIIEpATypa MoBepxHocTy muuTH t. = 100 °C,
TEMIIEpaTypa OKPYKAIOIIEro BO3LyXa BAaIM OT nmosepxHoctH t, = 20 °C.

3agaua Ne 10

Onpenenuth KO3QPUIIMEHT TEIIOOTIaYU OT MTOBEPXHOCTH TPYO, paCIIONOKEHHBIX
TOPHU30HTAILHO B OOJIBIIOM 0ake, K Macity, eciiu auameTp Tpyo d = 20 mwm,
Temmneparypa macina t, = 60 °C, temneparypa nosepxuoctu tpy6 t. = 90 °C. Pacuér
MO>KHO MPOU3BOAUTD KaK JIJIsl OAMHOYHOTO UIUH/IPA.

3agaua Ne 11

OnpeennTh SKBUBAIEHTHBIH KOI(QQHIMEHT TEMIONPOBOJHOCTH M IIOTHOCTh
TEIUIOBOTO MOTOKA YEPE3 BEPTUKAIBHYIO /b TOMIMHON O = 20 MM, 3aIOIHEHHYO
Bo3myxom. Temmeparypa ropsiueii crenku menn t.; = 200 °C u xonoxnoti t, = 80 °C.



3agaua Ne 12

Onpenenuth 3HaYeHUE KOA(PPUIIMEHTA TEIUIOOTIaYU U KOJIMYECTBO NIepe1aBacMo
TEIUIOTHI 32 | ¢ IPU TEUECHUH BOJBI B TOPU3OHTAIBHOM TpyOe auamerpom d = 10 MM 1
amaHou | = 1,2 M, eciii cpeHue 10 JJTMHE TeMIIepaTypa BOJIbI U CTEHKU TPYOBI paBHBI

coorBeTcTBeHHO t, = 30 °C n t. = 60 °C, pacxox Boasl G = 7-1072 kr/c.

3agaua Ne 13

Kako#i 1irHbI He0OOXO0MMO MCITONIb30BaTh TPyOy nuameTpom 0 = 18 MM 115 Harpesa
Boxbl 0T t,, =5 °C mo t,, =55 °C, Temneparypa crenku Tpy6s t. = 70 °C, pacxon Boasl
G =72 xr/u.

3amaua Ne 14

Onpenenutb KOAPPHUIMEHT TEIUIOOTIAUN OT CTEHKU TPYOBI K OXJIaXKAaroIei Boje,
eciu Temmneparypa creHku t. = 28 °C, Buyrpennmii nuamerp tpyoku d = 16 mm, t, =
10 °C, t, = 18 °C, cpennss ckopocTh Bozbl B TpyOKe W = 2 M/c.

3agaua Ne 15

ITo TpyOke BHyTpeHHUM auaMeTpoM O = 18 MM IBHIXKETCS BOJIa CO CKOPOCTBIO W =
1,2 m/c. Temneparypa crenxu Tpy6ku t. = 90 °C, Boma marpepaercs ot t,, = 15°C no t,.”
= 45 °C. Onpenenuts k03P (ULUEHT TEMIOOTAAYN OT TPYOKH K BOJE U INIOTHOCTD
TerI0Boro nmoroka. [Ipunsate, uro 1> 50 d.

3agauya Ne 16

TpyOka auametpom d = 20 MM OXJIaXKIaeTCs MOTOKOM BOJIbI. CKOPOCTh MOTOKa W = 1
m/c. Cpennsis Temneparypa Bogsl t, = 10 °C u temneparypa crenku tpyoxu t. = 50 °C.
Onpenenuth KOAOPUITMEHT TEIIOOTIaYU OT MOBEPXHOCTU TPYOKH K OXJTAKIAOTIEH
BOJIC.

3amaua Ne 17

[ITaxMaTHBIN My4OK TPyO 00TEKAETCS MOMEPEYHBIM MTOTOKOM TpaHC(HOPMATOPHOTO
macna. Baemmnuit nuamerp tpy6 d = 20 M, ckopocTs notoka W = 0,6 mM/c u t, = 40 °C.
Temnepatypa ctenku Tpyook t. =90 °C. IToTok 06TekaeT TpyOKH MO yIiIOM aTaku ¢
=90 °. Onpenenuts KO3PGULUEHT TEIIOOTAAUH.

3agaua Ne 18

KopunopHslii my4ok TpyO 00TeKaeTcsi IOTOKOM TpaHC(HOPMATOPHOTO Macia.
Buewnuii quamerp tpy6 d = 20 MM, ckopocTs motoka W = 0,6 m/c u t,.= 40 °C.



Temnepatypa crenku TpyOok t. = 90 °C. [loTok 006TeKkaeT TpyOKH MO yrioM aTaku ¢
=90 °. Onpenenuts K03PULIUEHT TEMIOOTAAYM.

3agauya Ne 19

[IIaxmMaTHBIH My40K TpYO OOTEKAETCs MOMEPEUYHBIM MOTOKOM BOJIbI. BHEHIH
nuametp Tpy6 d = 20 MM, ckopocTs notoka W = 0,6 m/c u t, = 40 °C. Temneparypa
crenku TpyOok t. = 90 °C. IloTok oOrekaeT TpyOKH 1o yritom ataku ¢ = 45 °,
Onpenenuth KO3(DPUITUEHT TETIOOTIAYH.

3agaua Ne 20

Ha Hapy»XHO¥ MOBEpXHOCTH TOPU3OHTAILHON TPYOb! ArameTpoM d = 20 MM U JITUHO#
| =2 M KOHIEHCHPYETCS CyXOl HACHINIEHHBIN BOASHON Hap npu aasierun P = 10° [a.
Temneparypa nosepxaoctu Tpyos! t. = 94,5 °C. Onpenennts cpeanuii KodpHUIMEHT
TEIUIOOTJA4H OT Iapa K TpyOe M KOJIMYECTBO KOHACHCUPYIOIIErocs mapa.

3amauya Ne 21

Ha Hapy»XKHO# TOBEpXHOCTH BepTUKAILHOU TpyOb! qruameTpoM d =20 MM U BBICOTOI1 h
= 2 M KOHJEHCHPYETCS CyXOH HACBHILEHHBIA BOASHOM map npu AasieHun P = 10° [Ma.
Temnepatypa nosepxHoct Tpy6sl t. = 94,5 °C. Onpenenurs cpeqHuii 10 BHICOTE
KOA((DUIMEHT TEIIO0TIaYH OT Tapa K TpyOe ¥ KOJIMYECTBO KOHACHCUPYIOMIETOCs
napa.

3agaua Ne 22

Onpenenuth KO3OPUIIMEHT TEIUIOOTIaYM OT HAPY>KHOM TOBEPXHOCTH TPYOKHU
UCTIAPUTENIS K KUIISIICH BOJIE, €CJIM TUIOTHOCTh TETUIOBOTO MOTOKA Yepe3 MOBEPXHOCTh
Harpesa = 2-10° B1/M?, pe:xuM KHIIEHHS Ty3bIPbKOBBIM M BOIa HAXOIUTCA IO
nasienueM P = 2-10° I1a.

7.2.2 IllpumepHbIii NepevyeHb BONPOCOB JIS1 NOATOTOBKHU K 3a4eTy
[To MeToIMYECKUM yKa3aHUSM JUIsl BBIMOJHEHUS 1a00paTOPHBIX padoT.
7.2.3 IllpumepHbIii NepevyeHb BONPOCOB JIfl MOATOTOBKHU K IK3aMeHY

1. ®uznyeckuii MEXaHU3M MPOLECCa TEMIOMPOBOIHOCTHIO B PA3IMYHBIX Cpelax.

TemnepaTypHoe 1oJie, TPaAUCHT TeMIEePaTyphl, IUNIOTHOCThH TETIOBOTO MOTOKA.

2. 3akoH Dypre. KoaddunmeHt TenaonpoBoHOCTH, €r0 3aBUCUMOCTh OT
pa3auuHBIX (AaKTOPOB.

3. IuddepennmansHoe ypaBHEHHE TEIJIONMPOBOTHOCTH. JIMHEWHbBIE 1
HEJIMHEMHBIE 3aa4U.

4. TennonpoBOAHOCTb MJIOCKON CTEHKHU C TTOCTOSIHHBIM U 3aBUCSIIIUM OT
TeMIiepaTypbl KO3(P(GUIHEHTOM TEIIONPOBOIHOCTH.



5. Tennmonepenaua yepe3 MHOTOCHOMHYIO cTeHKY. Koadduument
Terionepeaayn. TepMudecKkue CONpOTUBIICHUS.

6. Teronepenaya yepe3 MHOTOCIOWHYIO IUITMHIPUUECKYIO CTEHKY.
Kputnueckuii ruametp. [TonsTre 06 onTUMU3AIMY TETUIOBON HU3O0JISIIUH.

7. TemionpoBOAHOCTH B CTEPKHE (peOpe) MOCTOSTHHOTO MOMEPEYHOTO
CCUCHUSI.

8. HectanmonapHas TEIIONpOBOAHOCTh IIACTUHBI IPU TPAHUYHBIX
YCIOBUSIX TPETHETO POJIA.

9. HecrauuonapHas TeIIONPOBOHOCTh AITUHHOTO IIWIMH]IPA.
TennonpoBOIHOCTH T€1 KOHEYHBIX pa3MepOB (MapaJlyIeIUIUIE A, HUIHHID).

10. Onpenenenne KOIMYECKTBA TEIUIOThI, OTJaBAEMOT0 WU
BOCIIPMHHUMAEMOTO TEJIOM B MIPOIECCE HECTAIIMOHAPHOM TEIIOMPOBOAHOCTH.

11. KOHBEKTUBHBIN TEMII000OMEH KaK COBOKYITHOCTh MOJIEKYJISIPHOTO U
MOJIIPHOTO TepeHoca TemnoThl. Temnoornava. [lorstre o TemmoBoM
NOTrpaHuYHOM ciioe. OCOOEHHOCTH TEII000MEHa MTPH JIAMUHAPHOM U
TypOYJIEHTHOM PEKUMaX TEUEHHUS.

12. Cuctema auddepeHimaibHbIX YpaBHEHIU KOHBEKTUBHOTO
TEI1000MEeHa: ypaBHEHUS SHEPTUH, ABMKEHUS U CIUIOMIHOCTH. KpaeBbie
yCIIOBUSL.

13. Teopust mogo0usi. bespazmMepHbie KOMIUIEKCHI (KPUTEPUH TTOA00MS).

14. Tennootnava npy KOHBEKIIUU B OOJIBIIOM 00beME U 00001IeHNE
METOJIaMU TeOpHH 1moaoous. PacueTHbIe COOTHOIIICHMS.

15. Tennootnaya mpu cBOOOIHON KOHBEKIIMH B OTPAaHUYCHHOM
IPOCTPAHCTBE.

16. O0Opa3oBaHue TEIJIOBOTO M TUAPOIUHAMUYECKOTO MTOTPAHUYHBIX CJIOEB
IPU HEU30TEPMUYECKOM TEUEHHUH ¢ OOJIbIIUMHU KpuTepusmu [lekie u
Pentnonbca.

17. Tlpocteiimast Mojenb TypOyJA€HTHOCTH. 3aKOHBI COIPOTUBIICHUS U
TeriooOMeHa pu TypOYJICHTHOM TEUEHHUH.

18. TermmooTtnava nmpu TypOYyJIEHTHOM pekuMe. TernnooTaada npu
TypOYJI€HTHOM OOTEKaHUH TUIOCKOH MJIaCTHHBI.

19. TermooOMeH B TpyOax mpu JaMUHAPHOM TeUeHUU. [ uapoarnHaMuydeckas
U TEIUIOBasi CTA0MIIM3AIIHSL.

20. TermooOMeH B TpyOax npu TypOyJI€HTHOM TEUEHUHU.
['inponuHamMuyeckas M TeJIOBas CTa0MIN3aIus.

21. BiustHue mepoxoBaTocTu U u3ruda TpyOo Ha Terootaady. Temnootaaya
B KaHaJjiaX HEKPYIJIOrO MOMEPEUYHOTO CEUEHUSI.

22. Teriootaaya npu MonepevyHoM 00TeKaHuu TpyO 1 MyykoB TpyO. Pexxumbl
TEUYCHUS.



23. Cpegnuii TeMneparypHsblid Harop.

24. AHanu3 penieHus 3aa4i HeCTallMOHAPHOM TETIONPOBOAHOCTH
IJIACTUHBI B MPEENbHBIX CIIy4asiX MaJIbIX U 00JbIuX yncen buo u dypoe.
PerynsipHbIi pexxuM.

25. luddepennmansHoe ypaBHEHUE YHEPTHH.

26. ludpdepennmansuoe ypaBuenue npmwxenus (Hasbe-Ctokca).

27. ®opmyIMpOBKa KPAEBbIX 33/1a4 TEIJIONPOBOAHOCTH: HAYaIbHbIC
YCIIOBHSI, TPAHUYHBIE YCIOBUS YETHIPEX POAOB.

28. SIBneHune oTphIBa NOTPAHUYHOTO CJI0sl. BinsiHUEe rupoIuHaMHUKU TTOTOKA
Ha JIOKaJIbHYIO U CPEIHIOI0 TEIJIO0TAaYYy.

29. Teriootiaya npu TEYEHUU T'a30B C OOJIBIIION CKOPOCTHIO.

30. XXuaxkomeTauIM4eCcKUi TEIIOHOCUTENH, TEIIO0TAa4a.

31. TemnooTaaua B pa3peKECHHHBIX ra3ax.

32. IlnenouHas M KamneyibHas KOHACHCANUA. TepMUYecKue COmpOTUBICHHS
IIPY KOHJICHCALMH. Y CJIOBUS B3aMMOJICHCTBHSI Ha TpaHUIle pa3jaena ¢as.

33. Biusinue ckopocTH napa npu KoHaeHcauuu. Konnencamus Ha
TOPU30HTAJIBHBIX TPyOax U My4ykax Tpyo.

34. TenmooOMeH IpH KOHJEHCALMU MTPaKTUYECKHU HEMIOABHKHOTO 1apa B
YCIIOBUSIX JJAMUHAPHOTO U TYpOYJIEHTHOTO PEXUMOB TEUECHHUSI TNIEHKU
KOHJIEHCAaTa.

35. Kunenne B 6osnbiiom oobemMe. [IpI3bIpbKOBBIN U TIIEHOYHBIN PEXKUMBI.
VYcnoBust BO3BHUKHOBEHUS TapOBOH (ha3bl, KPUTUUECKUNA PAANYC My3bIPbKa.
YuCcnoueHTpoB napoodpa3oBaHusl.

36. MexaHu3M TEIUIOOTJauy U pacyeTHbIE COOTHOLIEHHUS IIPH ITy3bIPbKOBOM
pexxuMe KuneHus. Pacuer KpuTuueckon MIOTHOCTU TEIIOBOTO MOTOKA.

37. CtpykTypa n1ByX(pa3zHOTro MOTOKA U TEIII000OMEHA MTPU KUTIEHUW BHYTPH
TpyO. Kpusuc kunenus.

38. TertooOMeH npu CyOIMMaIK BellecTBa.

39. TenmoMaccooOMeH MpU KOHAEHCAIMU CMECHU TTApOB U TMapa U3
napora3oBoi cMecHu. 3aBUCMMOCTbh HHTEHCUBHOCTH TEINIOOOMEHA OT
CoJlep KaHUsl HEKOHAEHCUPYIOIIEr0Cs] KOMIIOHEHTA.

40. Ananorus Mexay IpolieccaMy MepeHoca Macchl M TeII0Thl. BenuunHel -
aHajoru. Metouka npuOIM>KEHHOTO onpeieseHus kKoddduirerta
MaccoOTIa4l Ha OCHOBE aHAJIOTHH.

41. luddepenunanbabie ypaBHEHUS! KOHBEKTUBHOI'O MacCOOOMEHa B
JIBYXKOMIIOHEHTHBIX cpenax. Kpaessie ycnosus. Koadgduuuent maccoornayu.

42. XapaKTepuCTUKHU IBYXKOMIIOHEHTHBIX cpea. [loToku mMaccel
KOMITOHEHTOB cMecu. Konnentpanuonnas nuddysus. 3akon duka. [lepenoc
TEIUIOTHI B IByXKOMITIOHEHTHBIX Cpeiax.



43. IIppuMeHeHne 3aKOHOB U3JIy4E€HHS K CEPBbIM TEJIaM.

44. PacyeT JIy4uCTOro TEII000MEHa MEXy U3JIydarouiei cpeioil u
MOBEPXHOCTHIO TBEPJIOTO Tela.

45. Oco0CHHOCTH TEII00OMEHa U3TyYeHUEM B TIOTJIONIaloNIeh cpefe (razax
U mapax).

46. TermooOMeH U3ITydeHHEM B 3aMKHYTOM cucTeMe cepbIX Tenl. YacTHbie
CJIy4au: TeJia ¢ TII0CKOMapauIeIbHBIMU TTOBEPXHOCTSIMHU U DKpaHAMHU MEXKITY
HUMU; T€J1a, OJHO U3 KOTOPBIX HAXOIUTCS B TTOJIOCTH APYTOTO.

47. TennooOMeH U3Ty4YeHUEM MEXKY TellaMU, Pa3eJIeHHbIMU MTPO3PAUYHON
CpEIION.

48. TlornomatenbHasi, OTpa)xkaTesibHas U MPOMyCcKaTeIbHAas CIIOCOOHOCTH Te.
AOCOIOTHO YepHOE TeJ0. 3aKOHBI U3TydeHus: yepHoro Tena. Cepele Tena.

49. OCHOBHBIE TIOHSTHS ¥ 3aKOHBI TETUTIOBOTO U3TyUCHHUS.

50. Tumsl Temno0OMeHHBIX yCTpOCTB. OCHOBHBIE ypaBHEHHUS TEIJIOBOTO
pacyera TeII000MEHHBIX aIapaToB.

7.24. MeToauka BbICTABJIEHMS  OIEHKH TP  MNPOBedeHHH
MPOMEKYTOYHOM aTTeCTAlNu

3auéT MpPOBOAMTCA MO pEe3yJbTaTaM BBIIOJHEHUS U OTYETA Ja0OpPaTOPHBIX
pabor.

"3auTeHOo" CTaBUTCS TMpPU  BBHINOJHEHMH U OTYETE BceX padboT
IIPELYCMOTPEHHBIX TUIAHOM.

"He 3aureno" - mnpu HE BBINOJHEHMHM M OTYETE HE Bcex paboT
MPETYCMOTPEHHBIX TUIAHOM.

DK3aMeH MPOBOJUTCS MO OwjieTam: IJis TEOPETHUUYECKON YacTH KaXKAbId U3
HUX COJIEPKUT 2 BOIIPOCA, JJIsl MPAKTHUECKOM YacTH OJJHY CTaHAApTHYIO 3a/1a4y.

1. Ouenka "HeyaoBieTBOpuTENbHO" CTAaBUTCS B ClIy4yae, €Clid CTYACHT He
pELINII 33/1a4y WM PELnl 3a]1a4y, HO HE OTBETUJI HAa TEOPETUUYECKUE BOIPOCHI.

2. Omenka '"YJOBIETBOPUTENHHO" CTAaBUTCS B Ciydae, €CIU CTYACHT
NPaBUJIBLHO PEINII 33/1a4y U BEPHO OTBETHJI HO OJIMH U3 TEOPETHUECKUX BOIIPOCOB.

3. Onenka "Xopomio" cTaBUTCs B cllydae, €ClIu CTYIEHT NMPAaBUIBHO PELIHI
3aJ1ayy ¥ BEPHO OTBETHJI HA OJMH U3 TEOPETUYECKHUX BOMPOCOB, & HA BTOPOW BOIIPOC
J1aJ1 He TIOJIHBIN OTBET.

4. Onenka "OTau4HO" CTaBUTCS, €CJIM CTYJAEHT MIPABUJIBHO PELIN 33a/1a4y U
BEPHO OTBETHJI Ha JIBa TEOPETUUECKUX BOIIpOCaA.

7.2.5 IlacnopT 0lIEHOYHBIX MATEPHAJIOB

Ne m/m KonTponupyemsie paszaenst (tembl) |Kox koHTponupyemoit HanmenoBanue
JVCLIUTUTMHBI KOMIETEHINH OLICHOYHOI'O CPE/ICTBA
1 |BBenenue OIIK-2 YcTHBIN onpoc, 9K3aMeH
OIIK-2 YcTHBIHM onpoc, 3ammTa

2 Ilepenava TENIOTHI YEpE3 CTEHKY 1a00paTOpHBIX PadoT,
TpeOOBaHUS K KypCOBOMY
IIPOEKTY, SK3aMEH

3 [Ilepenaua TemoTsl B pedpe OIIK-2 YcTHBIN onpoc, 3ammTa




1abopaTOPHBIX padoT,

HK3aMEH
TermonpoBOAHOCTD MPU HATTUYUU OIIK-2 N
4 YcTHBIN 0ompoc, FK3aMeH
BHYTPEHHUX HCTOYHUKOB TCTUIOTHI
TermonpoBOAHOCTH MPHU OIIK-2 N
5 YcTHBIN 0onpoc, FK3aMeH
HECTAIIMOHAPHOM PEKUME
TennonpoBOAHOCTH B TEIaX OIIK-2 .
6 o YcTHBIN ompoc, FK3aMeH
npocTermux hopm
OIIK-2 YcTHBIN onpoc, 3amuTra
71a00paTOPHBIX padoT,
7 |Tenmootnaya TpeGOBAHHUS K KyPCOBOMY
MIPOEKTY, SK3aMEH
5 KOHBEKTHBHBIN TEMII000MEH TPH OIIK-2 Y CTHBIH Ompoc, 3K3aMeH
PA3ITUYHBIX PSKUMAX TCUCHUS
OIIK-2 VYcrHbI onpoc, 3K3aMeH
9 [Teopus momobus
TennooOMeH Py BBRIHYXICHHOM OIIK-2 .
. YCcTHBIN Ompoc, FK3aMeH
10 |mBWKEeHWU KUIKOCTH HA TUTOCKOH
MOBEPXHOCTHU
OIIK-2 VYcTHBI onpoc, 3ammrTa
71a00paTOPHBIX padoT,
11 TennooOMeH Npyu BBIHYXIEHHOM

JBUKEHUH KUIKOCTH B TpyOax TpebOBaHNs K KypCOBOMY

IIPOEKTY, FK3aMeH

OIIK-2 VYcTHbIN onpoc, 3anmTa
12 Temoo6meH npu cBOOOHOM n1abopaTopHbIX padoT,
JIBDKEHUH JKUJAKOCTH SK3aMeH
13 OtnenpHble 3agaun KoHBekTuBHOrO  (OINK-2 Y CTHBII Ompoc, IK3aMeH
Teryioo0MeHa B oHo(a3HoM cpere
OIIK-2 THBIH OI1 K3aMeH
14 |TemooOMeH npu KOHICHCAIIUH ve OTpoc, SK3aMe
OIIK-2 YcTHBIN onpoc, 9K3aMeH
15 [TemnooOMeH mpu KUIIEHUH
OIIK-2 YcTHBIN onpoc, K3aMeH
16 |TemmooOMeH H3ITydyeHHEM
OIIK-2 YcTHBIHM onpoc, K3aMeH
17 |IIpouecch! Temao- u MaccooOMeHa
OIIK-2 YcTHBI omnpoc,

OCHOBBI TEMJIOBOTO U
18 |rumpaBmmueckoro pacyéra
TEIIOOOMEHHBIX aIIapaToB IIPOEKTY, IK3aMCH

TpeOOBaHUS K KypCOBOMY

7.3. MeToaguueckue MaTepuajibl, ONpeAesiiONIAEe  TNPoUEAYyPbI
OlleHMBAHMSA 3HAHUI, YMEeHM i, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH

Pemenne cranmapTHOM 3a7auyd  OCYIIECTBISETCA C MCIOJb30BaHUEM
BBIJIAaHHBIX 33J1ay Ha OyMaxkHOM HocuTelne. Bpemst pemenus 3anaun 20 MuH. 3aTeM
OCYUIECTBJISIETCS TTPOBEPKA PEIICHUs 33/1a4d SK3aMEHATOPOM M BbIAAETCS OWUIIET
Ha OyMa)XHOM HOCHTEJIe€ C TEOPETUUYECKHUMH BOIpocamMu. Bpemsi MOArOTOBKH K
OTBETY cOCTaBisieT 45 MUH. 3aTeM BBICTABIIAETCS OlLEHKA COIVIACHO METOAMKHU




BBICTABJICHUS OLIEHKH MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTALINH.

3amura KypcoBOM pabOThl OCYIIECTBIISIETCS COIJIACHO TpeOOBaHMSIM,
MPEeAbIBISIEMbIM K pabOTE, OMMMCAHHBIM B METOJIMYECKUX MaTepuanax. [IpumepHoe
BpEeMs 3alllUThI HA OJTHOTO CTyJIeHTa cocTaBisieT 20 MuH.

8 YYHEBHO METOAUMYECKOE 1 TH®POPMALIMOHHOE
OBECIIEYHEHME JUCIUIIJIMHDBI)

8.1 IlepeueHb yueOHOIi JuTepaTypbl, HEOOXOAMMOIl [JIsi OCBOEHUS
AUCHHUILIMHBI

1. Ucauyenxo B.Il. Termonepenaua: Yue6nuk mis By30B / B.I1 Mcauenko,
B.A. Ocunosa, A.C. Cykomeun. - M.: Dneprus, 2013. 416 c.

2. laxua C.B. TemnooOmen : 3amaunmk: YueO.mocooue / C.B. Jlaxun -
Boponex : T'OYBIIO "BopoHEXCKHIl TOCYHapCTBEHHbId TEXHHYECKUU
yHuBepcutet', 2008. - 166 c.

3. axun C.B. TemromaccoooMmeHn: yueb. mocodue / C.B. Jlaxun. 2-¢ uzg.
nepepad. u gomn. Boponex: ['OY BIIO "BopoHexckuil rocynapCcTBEHHbIN
texHnueckui ynusepcuret", 2009. 188 c.

4. Jlaxun C.B. Pacuer pekynepaTUBHBIX TEIUIOOOMEHHBIX alapaToB
HernpepbiBHOTO neictBus: yueb. mocobue / C.B. Jlaxun. Boponex: 'OYBIIO
"BopoHexckuii rocy1apcTBeHHBIN TexHuuecknii yausepcuret', 2008. 110 c.

5. laxun C.B. TeromaccooOMeH: nmpakTukyM: yueo. mocooue / C.B. [laxuH.
2-e u3n. niepepad. u gomn. Boponex: 'OY BIIO "Boponexckwuii rocy1apCTBEHHBIH
texHnuecku ynusepcurer", 2009. 175 c.

6. Jaxun C.B. Meroanueckue yka3aHus Ui BBITIOJHEHUS JTa0OPaTOPHBIX
pabor mno aucummuinHe "TeruoMaccooOMeH" i CTYA€HTOB HAampaBIICHUS
noarotoBku OakanaBpoB 140100 "TemmosHepreTuka u TeraoTexHuka" (mpoduib
"ITpombiiiuieHHast TeriodHepretuka") Bcex ¢opm obyuenus / ®I'BOY BIIO

"BopoHexckuii rocy1apCTBEHHBIN TexHu4Yecknil yauBepcutet"; coct. C.B. JlaxuH.
Boponex, 2013. 31 c.

8.2 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCNIOJIb3yeMbIX NMPHU
OCYLIECTBJICHHMH 00pPa30BaTEeJIBLHOI0 Mpouecca 1no JUCHMILVIMHE, BKIKYAS
nepeYyeHb JIMUEH3MOHHOIO0 TMPOrpPaMMHOI0 o0ecle4YeHusi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOMI ceTH «AHTEepHETY,
COBPEMEHHbIX MNPOPecCHOHANBHBIX 0a3 JaHHBIX M HH(POPMANUOHHBIX
CIIPABOYHbIX CHCTEM:

JIneH3noHHOE NpOorpaMMHOE 00€eCIIeUEHHE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOJIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice



Pecypcbl nHGOpMAaIIOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH « IHTepHEeT»:
http://www.edu.ru/
O6pazoBatenbHbIi moptan BI'TY

HNupopmaninoHHbIE CIIPAaBOYHBIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHbIe TpodeccroHabHbIC 0a3bl JaHHBIX:

CaliT TerIoTeXHUKa
Anpec pecypca: http://teplokot.ru/
MUuHUCTEPCTBO SHEPTrEeTUKU
Anpec pecypca: https://minenergo.gov.ru/
Yeptrxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASI JIJIS1
OCYHWECTBJIEHUS OBPA3OBATEJIBHOI'O ITPONECCA

Crneunanu3upoBaHHas jgabopaTopusi TEIIOMacCOOOMEHa, OCHAIllEHHAs
CTeHAaMHu JiJis 1abopatopHbIX padoT (aya. 303/3):

- CTeHI Jyuis  ompeAeneHus  KodpdUIMEeHTa  TEIUIONPOBOIHOCTU
U30JISIIIMOHHBIX MAaTEPHAIOB METOI0OM ITUIMHAPUYECKOTO CIIOS;

- CTeH]I IJIsl OIpeieNieHus orpeiesieHne K03 hUIMeHTa TeonpOBOIHOCTH
METaJUIOB METOZIOM CTEPIKHSI;

- CTCH/I VT MCCIICTOBAHMS TETUIOOTIaYM OT TOPU30HTATIBLHOTO TWINHAPA TPH
CBOOOJTHOI KOHBEKIINH;

- CTEH/I JJI UCCIICAOBAHUS TETUIOOTIaYu TIPH TCUSHUH KUIKOCTH B TpyOe.

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAROIIIUXCS IO
OCBOEHMIO JUCHUIIIMHBI (MOAYJIS)

[To mucrummae «TemmomaccooOMeH» YHTAIOTCSA JIEKIMH, MPOBOASTCS
MPAKTUYECKUE 3aHATHUS U JTa0OpaTOPHBIC PAOOTHI, BHIMOIHSIETCS KYPCOBOM MPOECKT.

OCHOBOM M3y4Y€HHUs] JUCHUUIUIMHBI SIBJISIOTCA JIGKIUHM, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIeCTBEHHbIE U TPYAHBIC BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIeIIINUe OTPAKEHUS B YICOHOU TUTEpATypE.

[IpakTuueckne 3aHSTHS HaAMpaBiICHbl HA MTPHOOPETCHHE MPAKTUYECKUX
HABBIKOB pacyeTa TerIOMacCOOOMEHHBIX MPOILIECCOB B TEIJIOIHEPIeTUUECKUX U
TEIUIOTEXHOJIOTUYECKUX YCTAHOBKAX. 3aHATUS IMPOBOAATCA IyTEM pPELICHUS
KOHKPETHBIX 3a71a4 B ayAUTOPHH.

JlabopaTopHbie paOOThl BBHIMOJIHSIOTCS Ha JaOOpPaATOPHOM 00OPY/IOBaHUU B
COOTBETCTBUH C METOJAMKAMHU, IPUBEEHHBIMHU B YKA3aHUIX K BBIMOJIHEHUIO PadOT.

Meronuka BBITTOJTHEHUS KYpPCOBOTO IIPOEKTa U3JI0KEHA B



y4e0HO-METOINYECKOM MOCOOHH. BBIMOTHATH 3Tanbl KypcOBOrO MPOEKTa JAOKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.
KoHTposp ycBOeHMs Marepuana JUCLHUIUIMHBI IPOU3BOJUTCS IPOBEPKOM

KypCOBOTO MPOEKTA,

3aIIUTON KypCOBOTO MPOEKTA.

Bun yueOHbIX
3aHATHHU

I[CHTGJIBHOCTB CTyACHTa

Jlexusa

Hanucanue xoHCeKTa JIEKIMH: KPAaTKO, CXEMATUYHO, ITOCJIEI0BATEIbHO
(GuKCcUpOBaTb OCHOBHBIC IIOJIOKEHMsSI, BBIBOABI, (OPMYIMPOBKH,
0606H_[€HI/ISI; IIOMC€YaTh BaXXHBIC MBICIIHU, BBIACIATH KIIHOYCBBIC CJIOBA,
TepMuHbl. [IpoBepka TepMHHOB, NOHATUI C MOMOIIBIO SHIUKIONEIUH,
CHOBapeﬁ, CIIPaBOYHHUKOB C BbIIIMCHIBAHUCM TOJIKOBAaHUM B TCTpalb.
O0o3HaueHue BONPOCOB, TEPMHMHOB, MaTepuayla, KOTOpPbIE BbI3BIBAIOT
TPYJIHOCTH, IIOMCK OTBETOB B PEKOMEHAYEMOM JmTeparype. Ecium
CaMOCTOSITEJILHO HE YAAeTcsl pa3o0paThCsi B MaTepuase, HEOOXOAUMO
copMyIHpOBaTH BOIPOC H 3aJaTh IMPENOAABATEI0 HA JIEKIUN WIA Ha
IIPAKTUYECKOM 3aHSITHH.

IIpakTrHueckoe
3aHATHE

KoHcnexktupoBanue  peKOMEHAYEMbIX  HCTOYHUKOB. Pabora ¢
KOHCIIEKTOM JIEKLIMH, TIOJTOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAyeMou Jmteparypel. IIpociymuBanue ayaumo- u
BHJICO3aMMCeH 10 3aJaHHON TeMe, BBIMIOJHEHHE pacyeTHO-TpaduIecKux
3aJIaHMI, peIeHUE 3aa4 110 AITOPUTMY.

JlaboparopHast pabota

JlaGopatopubie ~ paOOTBI ~ TO3BOJIAIOT  HAYYUTHCS  MPUMEHSTH
TEOPETUYECKHE 3HAHMS, IIOJIYYEHHbIE Ha JIEKIMH [P PEUICHUH
KOHKpETHBIX 3a7ay. YroObl Haubosnee palnMOHAIBHO U MOJHO

HCIOJIb30BaTh BCE BO3MOXXHOCTH JaOOPATOPHBIX ISl TOJATOTOBKU K HUM
HEOOXOMMO: CIIeNyeT pa3o0parTh JICKIIUIO IO COOTBETCTBYIOIIEH TeMe,
O03HAKOMHTCSI C COOTBETCTBYIOIIMM pa3/ielioM yueOHHKa, MpopadoTaTh
JOIOJNHUTENBHYIO JIMTEPAaTypy M HCTOYHUKH, PEIINUTH 3aJadyd U
BBITIOJTHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamocTosTenpHast
pabota

CaMmocrosiTenbHasi paboTa CTYJIEHTOB CIIOCOOCTBYET TIyOOKOMY
yCBOEHHMsI y4eOHOTo MaTepHasa U pa3BUTHIO HABBIKOB CaMOOOPa30BaHusl.
CamocTosTenbHast paboTa NpeanoaraeT cleylolIue COCTaBISIOIHE:

- paboTa ¢ TekcTaMM: Y4eOHMKaMH, CIIPABOYHUKAMH, JIOTIOJHUTEIILHON
JUTEPATYPOH, a TAaK)Ke MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIMOJIHEHHUE JIOMAITHUX 33/I1aHUH U pacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIBHOTO H3YYCHUS;

- yyacTue B paboTe CTyIeHUEeCKUX HayYHBIX KOH(PEPEHIN, OMUMITHa;

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

IloaroroBka k
IIPOMEKYTOUHON
aTTeCTalluU

I'oTOBUTBCS K TPOMEKYTOUHOHN aTTECTALUU CIENYET CUCTEMAaTHUECKH, B
TE€YEeHHE Bcero cemectpa. VIHTEHCHBHAs MOATOTOBKA JIOJKHA HA4YaThCA
HE NO3JHEE, YEM 3a MECSI-TIONTOpa 10 INPOMEXKYTOUYHOW aTTECTalUH.
JlaHHble mepen 3a4eTOM, IK3aMEHOM, SK3aMEHOM TpH JHS 3 (deKTUBHEE
BCEr0 MCIOJIb30BATh Il NOBTOPEHMS M CUCTEMATU3ALMU MaTepraa.
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