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JIuct perucTpanyu u3sMeHeHUH U JOMOTHEHUH
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Jluct peructpanuu U3MEHEHUN U TIONTOJTHEHUIA

n/n

Pa3nen
PII/]
(Moyist)

Kpatkoe congepxanue
W3MCHEHHUS/ TOTIOTHCHHSI

[ara
Ne mpoTokona
3aceaHus
Kadeapsl

IMoamuce
3aB. kadenpoit




1. llesan ocBOEHMSs AN CIMIIJIMHBI

Henssmu ocBoeHust aucuuiuinHbl «TermmoMmaccooOMeH» SBISIOTCS: Pa3BUTHE Y CTYICHTOB
JUYHOCTHBIX KauecTB, a Takxke (opMUpoBaHUE O0O0IIEPOPECCHOHAIBHBIXX U MPO(ecCHOHATBHBIX
KOMIIETEeHIMI B cooTBeTCTBHHU ¢ TpeboBanusMu @I'OC BO mo HampaBieHHIO TOATOTOBKU OakaiaB-
poB 13.03.01 TeruosHepreTnka W TEIJIOTEXHHUKA, NMPO(IIb MOATOTOBKH - DHEpProodOecredeHue
HPEATPUITHI.

3aia4yu TUCHUIUIUHBIL:

- YCBOEGHHE CTYJIEHTAaMH OCHOBHBIX Pa3J/I€JIOB IIPEIMETA;

- O3HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMHU (PU3MUYECKUMHU MOJIEIISIMU U CIIOCO0aMU MepeHoca TeIio-
Thl U MacChl B HEMOJIBUYKHBIX U IBUKYILLUXCSI CPEAAX;

- U3Y4YE€HHE METOJIOB pacueTa MOTOKOB TEIUIOThI M MAacCChl, MOJEH TeMnepaTypbl U KOHIIEHTPAIUH
KOMITOHEHTOB CMECeH;

- OCBOCHHE METOJIOB SKCIEPHUMEHTAIBHOIO M3YUYEeHHs MPOIECCOB TEIJIOMAaccOOOMEHa U ompezene-
HUs IEPEHOCHBIX CBOMCTB;

- pa3BUTHE COCOOHOCTH 00y4aeMbIX K (PU3UYECKOMY M MAaTeMaTHUYECKOMY MOJCIMPOBAHUIO MPO-
IIECCOB MEePEHOCa TEIUIOTHI (MACChl), TPOTEKAIOIINX B PEATbHBIX (DU3MYECKHX O0BEKTaX, B YaCTHO-
CTH, B YCTAHOBKAX YHEPI€TUKH U MPOMBIIIJICHHOCTH.

2. MeCTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOi MPOrpaMMbl OATOTOBKH
OakajaBpa

Huctummmaa B1.6.19 «TemmomacooOMen» BXOuT B 0a30BYIO 9acTh Oj0oka 1 oOpa3oBarens-
HOW TTpOTrpaMMBbl.

J1si u3ydeHusi AUCHMILVIMHBI He0OXOAUMBbI 3HAHMS, YMEHHS W BJaJleHus, cpopMHpPO-
BaHHbIE B pe3yJbTaTe M3yYeHUs: AuciuiinHe Matematuka (auddepeHunanbHoe 1 HHTErpaibHOE
ucuucienue, nudpdepeHaIbHble YPaBHEHUs, YACICHHBIE METObI, YPAaBHEHUS MaTeMaTHYECKOU
¢uzukn), Gusuka (MosekyisipHas (pu3Mka, TepMOJUHAMUKA), XUMHUS (XUMHUECKasi TEPMOAMHAMU-
Ka, XUMHUYecKoe U (a3zoBoe paBHOBecue), ['nmaporazonrHaMuka (OCHOBHBbIE (PM3NYECKUE CBOMCTBA
KHJIKOCTE! U ra3oB, MOA00HE TUAPOMEXaHNYECKUX MPOLIECCOB, YPaBHEHUE JABMKCHUS BSI3KOHM KH-
KOCTH, PEXUMBI IBUKEHUS, TOTPAHUYHBIN ciioi), TexHuueckas TepMoJuHaMuKa (EpBbIA U BTOPOM
3aKOH TePMOAMHAMUKH, UJI€alIbHbIE U peajibHbIE ra3bl, BOJSHON Nap, (pa3oBble JHarpaMMbl).

3HaHMS U YMEHHS CTYJIEHTOB, OJy4YE€HHbIEC MPU U3YYEHUHN JAHHOW JMCUUIUIMHBI, OyIyT He-
00XOAMMBIMH 11 OCBOSHMSI TAKUX JUCIMIIIIMH BapHaTUBHON yacTu 6J0ka 1 oOpazoBaTenbHOM Ipo-
IpaMMbl, KaK: HCTOYHUKU M CUCTEMBI TEIJIOCHA0KEHUSI TPOMBIIIIEHHBIX NPEANPUITUN, KOTEIbHBIE
YCTQHOBKM M MapOreHepaTopshl, TEIIOMacoo0OMeHHOe 000pyI0BaHNE MPOMBIIIJICHHBIX MPeanpus-
THH.

3. Komnerenuun ody4yarouierocsi, popmMupyemblie B pe3yibTaTe 0CBOCHHUS IMCIHUIIHBI
U IVIAHUPYeMbIe Pe3y/ibTaThbl 00y4eHHs

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL «TennomaccooOMeH» O6y‘l8.IOH.IHI>iCSI JOJIKCH o0u1a-
AaThb CICAYIOIIUMHU KOMIICTCHIIUAMM:

CTpyKTypHBI 211€-
MEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHINH

HCCICO0BaHUA

OIIK -2 CriocoOHOCTRIO JEMOHCTPHPOBATh 0a30BbIC 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX JMCITHU-
IUTHH, TOTOBHOCTHIO BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJIeM, BO3HUKAIOIIMX B XOJE
pohecCHOHANBHOM ESTENIbHOCTH; MPUMEHSTH ISl UX pa3pellieHusi OCHOBHBIE 3aKOHbBI €CTECTBO3HA-
HUsA, MCTOAbI MAaTCMATUUCCKOI'0O aHAJIM3a U MOJCIUPOBAHNA, TCOPCTUUCCKOTO U SKCIICPUMCHTAJILHOI'O

3HaTh:

DyHIaMEHTATbHBIE M OCHOBHBIE OMPEICICHHS U MOHATHS B 0OJIACTH TEIUIO-
MaccooOMeHa. MeToibl aHaM3a U MOJICITMPOBAHUS COOTBETCTBYIOIIUX TPO-
LIECCOB TEIIIOMAacCcOOOMEHa.




CTpyKTypHBIH 3J1€-

MEHT [Tnanupyembie pe3yabTaThl 00yUCHUS
KOMITCTCHITHH
YMeTs: OOBSCHATH THTUYHBIE MOJIENN 337249 B obnactu «TemmomaccooOMeHay.
PacnoznaBate 3¢ dextuBHOE pemieHne oT HEAP(HEKTUBHOTO TPH PEHICHUU
3agaud B obnactu «Temnomaccoodmenay. O6cyxkaarh cnocoosl d3PPeKTUBHO-
T'O peIICHUSI.
Bnaners: OCHOBHBIMU METOJIaMU MOJAEITUpPOBaHUs B obnactu «TermomaccooOMeHa.

HpI/IMeHCHI/IeM OCHOB TE€IIOMaccooOMeHa IJId pCUICHUA 3a1a4d MMOBBIIICHHOMN
CIIOKHOCTH. Y MEHHUSIMH AHAJIM3UPOBATH CIIOCOOBI TCOPCTUUCCKOTO M OKCIIC-
PUMCHTAJIBHOI'O UCCJIICIOBAHUS B obnactu I[aHHOﬁ AU CIUITIIMHBI.

[MK-4 CriocoGHOCTBIO K MPOBEICHUIO AKCIIEPUMEHTOB TI0 33JJaHHOW METOJIUKE, 00pabOTKE W aHAIH3Y
MOJIYYEHHBIX Pe3y/IbTaTOB C MPUBJICYCHUEM COOTBETCTBYIOIIET0 MaTEMaTHUECKOr o anmnapara

3HaTh:

OcHOBHBIE METO/BI MPOBEJICHHS dKCIIEpUMEHTOB B obOnactu «Termmomacco-
oOMeHa /17151 TUIOBBIX 3a]1a4 110 U3BECTHBIM MPAaBHJIaM U allTOPUTMAaM.
Crioco6b1 00pabOTKK PE3yJbTaTOB IMPOBEACHHBIX AKCIIEPUMEHTOB B CBOEH
npodeccCHoHaNBbHOM e TEIBHOCTH.

YMeTs:

HJ'IaHI/IpOBaTB OKCIICPUMCHTAJIBHBIC UCCIICAOBAHMA. OI_[eHI/IBaTL 3HAa4YUMOCTD,
IMPaBHUJIILHOCTH U IMPAKTUYCCKYIO ITPUTOJAHOCTD IMOJIYYCHHBIX PE3YJILTATOB.

Braners:

OCHOBHBIMH METOJJaMHM MaTE€MaTHYEeCKOIo ammapara i o0paboTKU IMoJy-
YEHHBIX dKCIIEPUMEHTAIIBHBIX pe3yibTaToB B 001acT «TemnomaccooOMeHay.
HaBbpikaMu M MeToaMKaMu OO0OOIIEHHs] PE3y/lbTaTOB AKCIEPUMEHTANbHOM
ACATCIIBHOCTH C HCIIOJB30BAHUEM COBPCMCHHBIX HHq)OpMaHHOHHBIX TEXHO-
JIOTHH.




OO01mast TpPyA0eMKOCTh JUCIHUILIMHBI COCTaBIsACT 9 enuuull - 324 akaj. Jaca, B TOM YHUCIIE:
-KoHTaKkTHas pabora — 141,95 gaca:
- aynutopHas— 136 Jacos;
- BHeayauTopHas — 5,95 vaca;
- camocrosTenbHas padora — 146,35 yaca,
- MOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca.

4. CTpykrypa u coaep:xanue 1ucuuiinubl "' Temomaccoodmen" 1151 0uHOI popMbl 00yUeHUsE
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1)Pasnen. Beeaenune. Cioco- | 5 2 1,3 [TpopaboTka nekiuonHoro [Hamuuue koncnekToB jek- |[OIIK-2—3yB
OBl TEIUI00OMEHA. matepuana (Paznen 1 n.6.1)uumit
Hroro nmo pazneay 1. 2 1,3
2) Paznmen.  Cranmonap-
HbIE TIPOIIECCHI TETUIONPOBO/I-
HOCTHU
2.1. Tema. OcHoBHBIE TO- 5 2 2 [MpopaboTka nekimonHoro [Hammuue korcmekToB jek- [OIMK-2—3yB
ITO>KEHUS TEOPUHU Tel- maTepuana (Paznmen 2 m 6.1.[umit
ITOTTPOBOTHOCTH No 1-7).
2.2. Tema. uddepenun-{ 5 2 2 [TpopaboTka nekunonHoro [Hamumuue koHcnekTos jek- |OIIK-2—3yB
QIbHOE  YpaBHEHHE  Tel- Matepuana (Pasmen 2 o 6.1.uuit
ITOPOBOAHOCTH Ne 8-16).
2.3. Tema. Pemenne mud-{ 5 2 8/2" 2 2 [MpopaboTka neknnonHoro [Hammune koHcnekToB jJek- |OIIK-2— 3yB
(dbepeHInaIbHOTO  YpaBHEHHUS Matepuana. [TogroroBka  uit. Craua nabopatopusix [[1K-4-3yB
TETJIOTPOBOHOCTH IS TTOC- oT4YeTa 10 JIabopaTopHOMY PadoT (YCTHBIN OMPOC)
KOW CTEHKH. npaktukymy. (Pazgen 2 n
6.1. No 17-21).




KOHBEKTHBHOT'O TEIIOOOMEHA;
NpUMEHEHHE METOJIOB TI0JI0-
O K W3YyYEHHIO IPOIECCOB

KOHBEKTUBHOTO TEILJIOOOMEHA.

6.1. Ne 1-20). [ToxroroBka
0TYeTa 110 JIAOOpaTOPHOMY
MPaKTUKYMY

paboT (YCTHBII onpoc)

2.4. Pemenue auddepeH- 2 2/2" 2 [TpopaboTka nexkuuonHoro |Hamuuue koHcnekTos Jiek- [OIIK-2— 3yB
UAJIBHOTO YPAaBHEHUS TEILUIO- Matepuana. (Pazmen 2 m fuwmid
[IPOBOJIHOCTH ISl LIUJTUHIPH- 6.1. Ne 22-24).
YECKOM M 1IapOBOM CTEHOK
2.5. Cnocobpl MHTEHCU(DH- 2 2 2 [TpopaboTka nexkuuonHoro |Hamuuue koncnekTos jiek- [OIIK-2— 3yB
KalMy TEIUIONepeIayu Matepuana. (Pazmen 2 m [uwmid
6.1. No 25-36).
Hroro no pasgeny 2 10 8/2" 6/2" 10
3)Pa3nen. HecrannonapHeie
IPOIIECCHI TETUIONPOBOIHO-
CTH
3.1. Tema. Pemenue muo- 6 10/2" 4 ) [MpopaboTka nekunonnoro [Hammune koHcmekToB JseK-OIIK-2—3yB
(dbepeHnaIbHOr0  ypaBHEHUS matepuana (Paznmen 3 m 6.1.juuit. Choaua naboparopubeix[[IK-4-3yB
TEIUIONPOBOJHOCTH ISl ILIa- Ne 1-11). [ToaroroBka oT- [paboT (YCTHBIN OITPOC)
CTHHBI geTa o 1abopaTropHOMy
MPAKTUKYMY.
3.2. Tema. Pemenne nud- 4 4/2" 3 [TpopaboTka nekiuonnoro Hamnuue koHcnekToB Jek-OIMK-2—3yB
(dbepeHIMaIbHOTO  ypaBHEHUS matepuana. (Paznen 3 m  juuii. Pemenue TecTos.
TEMJIONPOBOJHOCTH JUIS] 6.1. Ne 1-13).
CIUIOITHOTO LWIMHApPA TIpH|
HECTAIIMOHAPHOM pexuMe.
HarpeB Ten KOHEUYHBIX pa3me-
OB.
Hroro no pasaeny 3 10 10/2" 8/2" 10
4) Paznen.  KonBekTus-
HBI TETIO0OOMEH B OJHOPO/I-
HOU cpefie
41. Tema. Cucrema mud- 4 2 4/2" 2 [TpopaboTka nekunonHoro [Hammuue koHcnekToB jJek- |OIIK-2—3yB
(depeHIraIbHBIX  YpaBHEHUN matepuana. (Paznen4 n  juuit. Cnaua nabopartopusix [[1K-4-3yB




42. Tema. Temmoornaua [TpopaboTka nexkuuonHoro |Hamnuue koHcnekTos jiek- [OIIK-2— 3yB
MpPU BBIHY>KJICHHOM TEUEHHUH B 6 4/2" 2 6 marepuana. (Pazgen4 o |jumit. Cnaua nabopatopubix [[1K-4-3yB
KaHaJlax, 00OTEKaHUU TPYObI U 6.1. Ne 21-25). TToaroroBkajpaboT (yCTHBIH OIPOC)
ny4Ka Tpyo 0TYeTa 10 JIAOOPATOPHOMY
MPAKTUKYMY
4.3. Tewma. CBobonHas 2 212" 2 3 [TpopaboTka nekunonHoro [Hammune koHcnekToB jek- |OIIK-2—3yB
KOHBEKIUS matepuana. (Pasmen 4 m  juumii. Cnava ma6oparopasix [[IK-4-3yB
6.1. Ne 26-33). [ToaroroBkajpadoT (YCTHBIH OIPOC).
0TYeTa 10 JIabopaTOPHOMY
MPAKTUKYMY
Hroro mo paznexny 4 12 8/4" 8/2" 11
5) Paznen. Temoobmen
npu (pa3oBBIX MPEBPALICHUSIX
51. Tewma. TemmooOmeH; 2 212" 3 [MpopaboTka nekunonHoro [Hammune koHcnekToB jJek- |OIIK-2— 3yB
MpH KOHJICHCAIIUY Tapa Matepuana. (Pazmen 5 195071
6.1. No 1-4).
5.2. Tema. TennooomeH| 4 4/2" 2 4 [TpopaboTka nekiuonnoro Hamuuue koHcnekToB Jek-OIMK-2—3ys
MpU  KUIEHUU SKUAKOCTH (B matepuana. (Pasmen Snm jumit. Coaua mnabopatopubix|[1K-4-3yB
HEOTpaHUYEeHHOM oO0BeMe, B 6.1. Ne 5-10). IToaroroBka [pabot (ycTHbIH ompoc). Pe-
YCIIOBHSX BBIHYKJICHHOTO 0TYeTa 10 JIAOOPATOPHOMY [IIEHHE TECTOB.
JIBIDKEHUS B TPYOax) PAKTUKYMY
Hroro no pasgeny 5 6 412" 412" 7
6) Pasmen. TemnooOmeH
M3Ty4eHUEM
6.1. Tema. OcHOBHBIE 3a- 2 2 3 [MpopaboTka nekunonHoro [Hammune koHcnekToB jJek- |OIIK-2— 3yB
KOHBI TETJIOBOTO U3ITy4YEeHHUS marepuana. (Pasgen 6 m  |umit
6.1. Ne 1-17).
6.2. Tema. JlyuucTslii Ten- 4 3/2" 212" 4 [TpopaboTka nekunonHoro [Hammuue koHcnekToB jJek- |OIIK-2—3yB
T00OMEH MEXIy TelaMH, pas3- matepuana. (Paznen 6 m  jnuit. Cnaua nabopartopusix [[1K-4-3yB
NIEJICHHBIMUY IIPO3PAYHOMN Cpe- 6.1. Ne 18-29). [TonroroBkapaboT (yCTHBII OMPOC).
ot oT4YeTa IO JIA0OPATOPHOMY
MPAKTUKYMY
Hroro no pasaeny 6 6 3/2" 4/2" 7




7) Paznen. TemmooOMmeH 2 1/2" 3/2" 4 [MpopaboTka nexkuuonHoro |[Hamuuue koHcmekToB Jiek-OIIK-2— 3yB
M3JTy4YEHUEM B IOIJIOIIAIOIIHUX| matepuana. (Pazgen 7m  jumii. Cnaua nabGopatopubix|[IK-4-3yB
1 U3JTyYaloIINX Cpeaax 6.1. Ne 1-16). IToaroroBka [paboT (YCTHBIIH OIIPOC).
oTYeTa 1o JIaboparopHOMy |Perienne TecToB.
MPAKTUKYMY
Hroro mo pazugeny 7 2 1/2" 3/2" 4
8) Paznen. MaccooOmeH.
8.1. Tema. Ananorus mpo- 2 2 [TpopaboTka nekunonHoro [Hammune koHcnekToB jek- |OIIK-2—3yB
[IECCOB Macco- U TeIuI0o0Me- Matepuana. (Pazmen 8 1805051
Ha. MaremaThueckoe ormuca- 6.1. Ne 1-6).
HUE M 3aKOHOMEPHOCTH IPO-
[IECCOB MOJICKYJISIPDHOTO Mac-
CO- U TEeII000MEeHa
8.2. Tema. uddepeHun- 1 1/2" 4,15 [MpopaboTka nekmonHoro [Hammuue korcmekToB jek- [OIMK-2—3yB
QIbHOE ypaBHEHUE U 3aKOHO- maTtepuana. (Paznen 8 m [uwmit
MEPHOCTH KOHBEKTUBHOI'O 6.1. Ne 7-14).
MaccoIlepeHoca; MacCcooTAaua
Hroro no pasaeny 8 3 1/2" 6,15
MTOoro nmo AUCHMILIHHE 51 34/14" 34/14" 56,45
(5 cemecTp)
[IpomexyTOUYHBIN KOHTPOJIb 35,7 Y CTHBIN K3aMeH OIIK-2—- 3yB
(3K3aMeH) [1K-4-3yB
KypcoBas pabota
1. Tema. TemionpoBOIHOCTH, 5/2" 25 Boimonuenue 3agaun Nel  [Hamuuue permennoit 3agaun (OI1K-2— yB
el HEOrpaHMYEHHBIX KypCOBOH pabOTHhI
pa3mMepoB npy
HECTAIMOHAPHOM  TETIOBOM
eXKHUMe
2. Tema. Pacuer Terutootnauu 5/1" 25 Brmmonaenue 3amaun Ne2  [Hammuune pemrenHo# 3agaun (OITK-2— yB
pu BBIHYKEHHOM] KypcOBOH pabOThI

KOHBCKIIMK TIIPpU JBWIXCHUH
PKUJKOCTH BIOJIb ILIOCKOM

MTOBEPXHOCTH




3. Tema. Pacuer myuucroro 3/1" 14,9 Brimonnenue 3anaun Ne3  [Hanmmuue pemennoit 3agaun [OIIK-2— yB
TeriooOMeHa MEXIy I'a3oM U KypCOBO#1 pabOThI

TBEPJON OBEPXHOCTHIO

4. Tema. TemnoBoil pacuer, 4/2" 25 Brimonnenue 3anaun Ne4  [Hanmmuue pemennoit 3agaun [OIIK-2— yB
PEKyNepaTuBHbIX  TEII000- KypCOBO#1 pabOThI

MEHHBIX alIaparoB

MTOoro mo AMCHHUIJINHE 17/6 1 89,9

(6 cemecTp)

IIpoMesKyTOYHBIN KOHTPOJIb [MoaroroBka u opopmiie- [3amura KypcoBoi pado- OIIK-2— 3yB
(3a1UTa KypCcoBoOii padoThl, HUE KypcOBOW pabOThI ThI/3a4eT [1K-4-3yB
3a4er)

M TOoro mo JUCHHUILINHE 51 34/14" 51/20" 146,35




5. O0pa3oBaTe/ibHbIe U HHPOPMAITMOHHbIE TEXHOJIOTHH

Jlnis perieHus NpeayCMOTPEHHBIX BUJIOB yUeOHOM paOoThl P N3y4eHUH JUCUUIUIMHBL «Temn-
JIOMaccoOOMEH» B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA UCTIONB3YIOTCS KaK TPAJAULMOHHBIC, TaK
U MOZYJBHO - KOMIIETEHTHOCTHBIE TEXHOJIOIHH.

LenssmMu 00pazoBaTeIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUN SBIISIOTCS:

- aKTUBU3MPOBAHUE MBILIUIEHUS 00Y4arOLINXCS;

—(hopMupoBaHHe HHTEPECA K U3y4aeMOMY MaTepHaly;

—pa3BUTHE UHTEIUICKTa U TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIUXCs.

B mponecce u3yuenus kypca «TemmomaccooOMeH» NMPUMEHSIOTCS CIEAYIOIe 00pa3oBa-
TeJIbHbIE TEXHOJIOTUH:

1. UudopmanuoHHbIe TEXHOJOTHU — 00yUeHHUE B AJIEKTPOHHON 00pa3oBaTeNbHOM cpesie ¢
LEJIBIO PACUIMPEHHsI JOCTyIa K 00pa30BaTelIbHBIM pecypcam, Ul Yero MpH NpOBEJECHUN OTIENIbHBIX
3aHATUI U OPraHU3aLUU CAMOCTOSTEIBLHON PabOTHI CTYJICHTOB HCIIOJIB3YIOTCS DJIEKTPOHHBIC BEPCUHU
pacueTHOil paboThI.

2. PaGoTa B KOMaH/le — COBMECTHAs JIEATEILHOCTh CTYIEHTOB B TPYIIE MPU pacueTax Ha
IPAKTUYECKUX M JJaOOpAaTOPHBIX 3aHATHUAX, HAIIPABJICHHAs Ha pelleHue oOlIel 3a1auu myTeM clio-
KEHUS PE3yJIbTaTOB UHANBUIYAIBHOW PaOOThI YWICHOB IPYIIIIHI.

3. MexaucuuminHapHoe o0y4eHue — UCIIOJIb30BaHUE 3HAHUM M3 pa3HbIX oOjacTed M UX
IPYIIUPOBKA B KOHTEKCTE PeIIaeMoi 3a/1auH.

@DopMbl, METOABI M CPEJCTBA OPraHU3ALIMU U IPOBEICHUS 00pa30BaTEIbHOIO Ipolecca

a) (hopMBbl, HAIIPaBJICHHBIE HA TEOPETUUECKYIO IOATOTOBKY:

Jlexkuusi. Vicnonp3ytoTcss TUIBI JIEKLUI: BBO/HAs, MOTUBAIMOHHAs (BO30y»KAarolasi HHTe-
pec K OCBaMBaeMOW IUCIHILIMHE), TIOATOTOBUTENbHAS (TOTOBSINAS CTYACHTOB K O0Jiee CIIOKHOMY
MaTepuaiy), MHTerpupyomas (faromas oOmuid TeOpeTUYeCKU aHanu3 NpeAlIeCTBYIOIIEro MaTe-
puana), yCTaHOBOYHAsl (HANpPAaBJISIOMIAs CTYJCHTOB K MCTOYHUKAM WH(POPMALWU Ui JabHEHIIeH
caMocCTosITeNbHON pa®oThl). Ha 3aHATHSAX BHEAPSAIOTCS Takue MHPOPMAlMOHHbIE TEXHOJIOIUH, KaK
UCII0JIb30BAHUE AICKTPOHHBIX U3/aHuil (BUIeo MaTtepuaiioB (uepe3 MHTEpHET.)).

CaMocTosiTe1bHAsI ayAWTOPHAasi M BHeayauTopHasi padora. CamocrosarenbHas pabora
BBITIOJTHSETCS] CTY/IGHTOM B YUTAJIBHOM 3ajie OMOIMOTEKH, B yUeOHBIX KaOMHETax U J1abopaTopusx,
KOMIIBIOTEPHBIX KJIaccax, a TaKkKe B IOMALIHUX yclIoBUsAX. OpraHu3zaius caMoCTOSTEIbHON paboThI
CTYJEHTa MPEeTyCMaTPUBAET KOHTPOJIMPYEMBIN OCTYN K JabopaTopHOMY 00OpYyIOBaHUIO, MPHOO-
pam, 6a3aM JaHHBIX, K pecypcy MHTepHeT.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSTEILHOM MPOPabOTKE TEM B IPOIIEC-
ce TOJrOTOBKU K KOHTPOJBHBIM padoTaM, 3aliuTe Jab0opaTOpHBIX paboT, KypcoBOil paboThl, TeCTH-
poOBaHUIO U 3Kk3aMeHy. CaMocTosTenbHas padoTa CTyICHTOB OJKPEIIISeTCsl y4eOHO-METOINIeCKUM
U MHPOPMALIMOHHBIM O0eCleueHNeM, BKIIIOYAIOIIUM Yy4eOHUKH, yuyeOHO-METoIuYecKue mocolus,
KOHCIIEKTBHI JICKIHi, y4eOHOE TPOrpaMMHOe 0OecTieueHHe.

KoncyabTanus. [lpegycmarpuBaercs nmonydeHue cTyleHTaMu IpoQecCuOHaIbHBIX KOHCYJIbTAIHHA
Y TIOMOIITM CO CTOPOHBI MIPEToIaBaTelIsl.

0) ¢bopMmbl, HanIpaBJIEHHbIE HA MPAKTHYECKYIO MOJTOTOBKY:

IIpakTuuyeckoe 3ansaTHE. JTa hopMa 0OyUEHUS HANIPABICHA HA MPAKTUIECKOE OCBOCHHUE U
3aKperieHue TEOPETHYECKOro MaTepHaja, H3JI0KEHHOro Ha Jekuusx. IIpakrhdyeckue 3aHsATHS
MpeIHa3HAuYeHBl U Pa3BUTHS U COBEPIICHCTBOBAHUS KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYyIEeH-
TOB U OPTraHU3YyIOTCS B BUJE TUCKYCCHH, aHAN3a peaibHBIX MPOOJEMHBIX CUTYyallui U MEXKIUCIIH-
TUTMHAPHBIX CBsI3€H U3 pa3NuyHbIX 001acTell B KOHTEKCTE peliaeMoil 3a1auu.

JlabopaTopHas pa6ora. JlabopaTopHas padoTa 10HKHA TOMOYB MPAKTHUYECKOMY OCBOEHHIO
HAy4YHO - TEOPETUUYECKUX OCHOB M3Y4aeMOW JAMCLUUIUIMHBI, 3aKPEIJICHUIO JIEKIIMOHHOTO MaTepuaiia,
MPUOOPETEHUIO HABBIKOB JKCIEPUMEHTAIBHON paboThl. [lpuMeHsieTcss coBMecTHas JeATEIHHOCTD
CTY/IGHTOB B TpYIIIle, HaNpaBJIeHHAasl Ha pelleHue o0Iel 3aJjauu MyTeM CII0KEHUS pe3yIbTaToOB HH-
IUBHlyalbHON pabOTHI YIEHOB IPYIIIbI.

Ha naGopaTopHbIX 3aHATHSAX MO AMCUMIUIMHE CTYACHTHI OBJAJEBAIOT HaBBIKAMU HWHKECHEp-
HBIX TEIJIOTEXHUYECKUX PACYETOB HA OCHOBAHMHU M3JI0KEHHBIX JIEKIIMOHHBIX TeM. 3aiura jadbopa-
TOPHOTO MPAKTUKyMa MPOBOJUTCS MPEIOaBaTeNIeM Y KOHKPETHBIX OpHUraja CTYACHTOB, BBIIIOJIHUB-



IUX U PACCYUTABIINX JaHHYIO JabopaTopHyto padoTty. [Ipu 3ammure mabopaTopHBIX pabOT HEOOXO-
AUMO O6paTI/ITB BHUMAHHC HA TO, KaK CTYJACHT MOHUMACT LCJIb I[aHHOf/’I paGOTBI, BJIAZACCT TCOPCTUUC-
CKUMH 3HAHHMSIMU W MIPABHJIBHO JIEJIAET BBIBOJBI HA OCHOBAHWH MOJTYYCHHBIX MPAKTUYCCKUX PE3YITb-
TaTOB. MUHUMAaJbHBIN MEPEYCHb BONPOCOB OLIEHKH 3HAHHN CTYIEHTOB MPH 3aIIUTE J1a00OPaTOPHBIX
paboT MpHUBECH B METOAMYECKIX PEKOMEHIAIIHSIX.

6. YueOHO-MeTOAUYECKOE o0ecneYeHre CAMOCTOSITeIbHOM PadoThI 00y4al0IMXCH
CaMocrosTenbHast paboTa CTUMYJIHUPYET CTYACHTOB K MPopaboTKe TeM B IMpoLecce MOAro-
TOBKU K JIaOOPaTOPHBIM U MPAKTUYECKUM 3aHATHUSM U MPU BBIOJHEHUU KYypCOBOW pabOThI U OCYy-
LIECTBIISAETCS:
- BO BpeMsl ayAUTOPHBIX MPAKTUYECKUX 3aHATUH;
- [IOJT KOHTPOJIEM IpernoaBareis B popMe MIaHOBBIX KOHCYJIbTAIMA, TBOPUYECCKUX KOHTAKTOB.

6.1. OneHoyHbIE cpeacrea AJid MPOBCACHUS TCKYINETI0 KOHTPOJIA

HCpC‘IGHL BOIIPOCOB JIs TCKYIICTO KOHTPOJIA

Pa3pen 1:

1. KaxoBa posb TEII09HEPreTUKU B PA3BUTHH YKOHOMUKHU CTPAHbBI?

2. Kakue ocHOBHBIE 3a/1a41 Pa3BUTHS POCCUMCKOM TEIJIOHEPTETUKHA BaM U3BECTHBI?

3. ®dusnyueckasi CyIUIHOCTh IMPOIECCOB MEPEHOCA TEIUIOTHI TEIJIONPOBOJAHOCTHIO, KOH-

BeKHI/Ieﬁ " U3JTYUYCHUCM.

Pa3nen 2:

1. Crioco0bI IepeHoca TeIrIoThl, MX OCHOBHBIE 3aKOHOMEpHOCTH. KakoB MexaHu3M mpo-
1iecca TEeMI0NPOBOIHOCTH B ra3ax, )HJIKOCTAX U TBEP/bIX BellecTBax?

2 [TonsiTvie TeMIEpaTypHOTo MOJs.

3 dusnueckas CyIHOCTh Ipoliecca MepeHoca TEMIOThl TeIUIONPOBOAHOCTHIO.

4. CdopmynupyiiTe OCHOBHON 3aKOH TEIJIONPOBOJIHOCTH.

5 [TonsiTHE rpagieHTa TEMIEPaTyphI.

6 Uto Ha3zwiBaeTCs KOAPHUIIMEHTOM TEIUIONPOBOTHOCTH, €T0 Pa3MEPHOCTh, 0003HaUe-

HUE.

7 Kak 3aBucuT K03 pUIHMEHT TEIIONPOBOAHOCTH OT TEMIIEPATYpPhl?

8. JuddepenumanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH.

9. VYcnoBUs 0AHO3HAYHOCTH AJIsE TPOLIECCOB TEILIONPOBOIHOCTH.

10. B kakux ciydasx TpeOyercs 3aJaHue Ha4aJIbHBIX YCIOBHM?

11. Kak 3amarotcst rpannyHsble yenosus 1 poxa?

12. Kak 3amaroTcst rpaHuYHBIE yCI0BUs 2 poaa?

13. Kaxk 3agarorcs rpaHn4HbIe yciaoBus 3 poaa.

14. Kak 3anaroTcst rpannuHble ycnoBus 4 poaa?

15. Kaxoit TeroBoi pekxuM Ha3bIBAETCS CTAlMOHAPHBIM?

16.  3ammcarp nuddepeHaIbHOE ypaBHEHHE TEIUIONPOBOJHOCTH JAJIS CTAllMOHAPHOTO
pexUMa.

17.  3akon Hriorona — Puxmana.

18. Hanucats Gpopmyny Ui onpeeneHrs TeIIoBOro MOToKa Yepe3 IIOCKYI0 OJTHOCIOM-
HYIO CTEHKY.

19. Hanucars popmyny asis onpeesieHus TEIUIOBOTO MOTOKA MIIOCKOW MHOTOCIOMHOMN
CTEHKHU.

20. KakoB 3akoH pacnpenesneHuss TEMIEPATYpPhl MO TOJIIMHE OJHOCIOMHOW IUIOCKOH
CTEHKH IIpu A=CONst?

21.  Kak onpezensiercs TEMIOBOM MOTOK IPU CTALlMOHAPHOM TEIUIOBOM PEXHMME U Ipa-
HUYHBIX YCJIOBUAX 3 poAa JUlsl JIOCKOW CTEHKU?

22. KakoB 3akoH pacnpeaeneHus: TeMnepaTypbl 0 TOJIIWHE OJJTHOCIONHON UJINHIPUY €-

CKOU CTEHKH?



23.

Pemienue a.y. 11 TWJIMHAPUYECKON CTEHKU U TPAaHUYHBIX YCIOBUM 1 1 3 TO poioB.

24.  Ilepemaua TEIUIOTHI Y€pe3 MHOTOCIONHYIO IIMIIMHAPHUECKYIO CTCHKY.

25. YTo moHUMAETCS TO/1 MPOIIECCOM TeTIoTIepe1ayuu ?

26.  YpaBHEHHE TEIUIONEPEIauH.

27.  Yem omimyaercs Terionepenaya oT TemIooTAauun?

28.  Yewm omimyaercs o ot K?

29. KoaddumumenT Ternonepeaaun 11 TUIOCKOHW CTEHKH.

30.  Koaddunuent reruionepenadn Juis MIIMHAPHIECKON CTCHKH.

31.  Yro mpencrasiseT coO00i BHyTpEHHEE TEMJIOBOE CONPOTUBIIEHUE?

32.  3anucaTh BbIpaXKEHUE MOJIHOIO TEPMHUUYECKOI'O COIIPOTUBIICHUS IS IUIOCKONW CTEHKH.

33.  Metoapl HHTEHCH(DUKALIUY TETIONEepeaayHn.

34. [Tpu a3 >> 0y kakoit U3 KOA(HPHUIMEHTOB TEIUIOOTAAYHN CIIEAYET YBEIUUUTD /IS yBeE-
nudeHus kKoddduimenTa rerionepenadn K?

35.  Ilnockas cranbHas CTEHKa C OJHOM CTOPOHBI OMBIBAETCS JBIMOBBIMH ra3aMH, C Ipy-
roif — Bojoii. C KaKoi CTOPOHBI CIIEAYET BBIOJHUTH OpeOpPEHNE CTEHKH, YTOOBI yBe-
JUYUTH TeIuionepeaavy?

36.  IIpuBectu mpumMep TEIJIOOOMEHHBIX aNMapaToB, PA0OTAIOMIMX MPHU CTAMOHAPHOM
TEIIOBOM PEXHME.

Pa3nen 3:

1. [ToHsATHE HECTAIMOHAPHOTO TEIIOBOTO PEKUMA.

2. 3anucarp muddepeHaIbHoe ypaBHEeHHE TEMIONPOBOAHOCTH [T HECTAIIHOHAPHOTO
pexuMa.

3. Yro HazpiBaeTcs KO3()(HUIUEHTOM TeMIepaTypOIpOBOJHOCTH, €r0 pa3MEpHOCTb,
o0o3HaueHue, PU3NIECKUN CMBICIT.

4. [TonsiTne Ge3pa3sMepHON TEMITEPATYPHI.

3. Yucno buo, ero ¢puzndeckuii cMbICII.

6. ®opmyna u pusnueckuit cmpica yrcna Oypee.

7. CyTb rpadoaHaIUTHYECKOTO METO/Ia pacueTa Mpolecca HarpeBa TepMUUECKH Mac-
CUBHBIX TeJ (C MOMOIIIbIO HOMOTPaMM).

8. Kakwue Tena Ha3bIBalOTCS TEPMUUECKH MACCUBHBIMU?

9. XapakTtep pacrpeeieHus] TeMIIepaTypbl BHYTPHA TEPMHUYECKHA MAaCCHBHOTO Tela.

10. Kakwue Tena Ha3bIBalOTCS TEPMUUECKU TOHKUMU?

11. [Toka3zatb pacrpenienieHue TeMnepaTypbl BHYTpU TEPMUUECKH TOHKOTO Tela.

12. [TpuHIMn pacueTa HarpeBaHUs WIN OXJIAXKIEHHS TeJl KOHEUHBIX pa3MepoB.

13. Kakue TennooOMeHHbIe anmapaThl paboTalOT MPH HECTALIMOHAPHOM TEIJIOBOM PEXKU-
me?

Paznen 4

1. B kakux cpenax BO3MOKHA KOHBEKIUA?

2. Kakue Buibl KOHBEKTHBHOTO TEIIOOOMEHA BaM U3BECTHBI?

3. Kaxkue Tennodusnueckne cBOMCTBA KUIKOCTEH BaM U3BECTHBI?

4. Yro nmoHUMaeTCcs MoJI BA3KOCTHIO KUAKOCTH, KaKHe BUBI BI3KOCTH BaM M3BECTHBI?

5. @daKTopEbI, BIUSIONINE HA KOHBEKTHBHBIN TETIOOOMEH.

6. PexxuMBbI TBMKEHUS SKUKOCTH.

7. Kak mpoucxonuT nepeHoc TeIioThl B JAMHHAPHOM U TYpOyJIEHTHOM ITOTOKaX?

8. ChopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHBHOI'O TEIUIOOOMEHA (TEIUIOOTAaYH KOH-
BEKITHEN ).

9. Koadduuuent temnoornauu, ero Gu3HUecKuii CMbICI, 0003HaYEHNUE U Pa3MEPHOCTb.
Ot kakux (aKTOPOB OH 3aBUCHUT?

10. [epeuncnautp auddepeHnnanbHble ypaBHEHUS KOHBEKTHBHOTO TEIUIOO0OMEHA.

11. Uem o0ycIioBieHa BEIHYK/ICHHAS] KOHBEKITHS?

12. Yucna nogo0ust mpoueccoB KOHBEKTUBHOTO TEIUNIOOOMEHA, UX (PH3UUECKUI CMBICI.



13.

Ornpeaensroniye 1 onpeaesieMble YUCia Moao0us.

14. Yucno PeiiHonbaca, ero pu3nyeckuii CMBICII.

15. UYro xapakrepusyet unciao HyccenbTa, ero Gpu3ndecKkuii CMBICIL.

16. [ToHsiTHE TUHAMHYECKOTO IOTPAHUYHOTO CIIOSL.

17. [ToHsATHE TEMIOBOTO MOTPAHUYHOTO CIIOSI.

18. OT 4ero 3aBUCUT COOTHOIIEHUE TOJILIUH AMHAMUYECKOTO U TEIIOBOTO MOTPaHUUYHBIX
CJ0€eB?

19. OOwmuii BUJI ypaBHEHHs NOJOOUS, MCIOJIB3YEMOIrO JJsl pacuera TEIUIOOTIadyM Ipu
BBIHYKJICHHOM KOHBEKLIUU

20. Kakoe uncino nonoOust Xxapakrepu3yeT BbIHYXK/IEHHYIO KOHBEKIUIO?

21. CrpyKTypa HOTpaHHYHOTO CJIOS NMPHU BBIHY>KACHHOM MPOJIOJLHOM OOTEKAaHHH TLIOC-
KOl MOBEPXHOCTH.

22. [ToxazaTe XxapakTep M3MEHEHUs TEIUIOOTAAauu 10 JJIUHE MPOJI0JIBHO 00TeKaeMOu 1o-
BEPXHOCTH.

23. B KaKuX Cllydasx B ypaBHEHHeE [101001s BBoauTes norpaska (Pr/ Pr)®? u uro ona
YUUTHIBACT?

24. OC00EHHOCTH TEIUIOOTIaYM KaleJbHBIX JKUJIKOCTEH MO CPaBHEHHUIO C TEIUIOOTAauei
ra3os.

25. Kputnyeckoe 3Hauenue yncia PeliHombIca IpU TEYCHNH JKUIKOCTEH B TpyOax.

26. dusnueckas nNpupo/a npouecca TeII00TAaYH PU CBOOOIHONW KOHBEKIIHUH.

27. ®akTOophbl, BAUSIOLUIME HA UHTEHCUBHOCTh TEIIOOTAAUN IIPU CBOOOJHON KOHBEKIIUU.

28. Kakoe uncno mogoous xapakTepusyeT CBOOOIHYIO0 KOHBEKIINIO?

29. Kak onpenensiercst pexxum JBUKEHUSI IPU CBOOOIHON KOHBEKIIUU?

30. Yucino I'pacroda, ero puznueckuii CMbICIL.

31. OOmwmit BUJI ypaBHEHHUS MOJOOMS, MCIIONIB3YEeMOro JUIsl pacdera TEIUIOOTAauu Ipu
CBOOOTHON KOHBEKIIMH.

32. BnusHue Ha WHTEHCHMBHOCTH TEIUIOOOMEHA pacHoOJIOKEHUS MOBEPXHOCTH B IpO-
CTPaHCTBE.

33. [TpuHIMn pacueTa nepeHoca TEMIOThl Yepe3 y3KHe LIeNId C y4eTOM CBOOOJHOMN KOH-
BEKIIMH.

Pasznen 5:

1. [Tpu kakuX ycIOBUSX BO3MOXHA KOHJIEHCAIs mapa?

2. Bunp! konaeHcanuu napa. [lpu kakoM Brjie KOHAEHCAMK Napa HaOII01at0TCs
HauOoIbIIKEe KOAPPUIUEHTHI TEII00TAauN?

3. [Touemy npu KOHJEHCAIMHM U KUIICHUHU BbIIIE KOA(PGHUIMEHTHI TEMIIO0TIau1, YeM JUIs
oHOo(a3HO KuaKOCTH?

4. B xakom ciydae npu KOHJIEHCAllMU Mapa BbIlle K03()(PULIMEHT TemI00T1auu: Ha ro-
PU30HTAJILHOM WJIM BepTUKaIbHOU TpyoOe?

5. Kakue pexxumbl KUIIEHUSI BaM U3BECTHBI?

6. [TonsiTHE O KPUBOU KUITEHUS.

7. Kpuzucel kunenus 1 poaa, 4eM OHY BbI3BaHbI?

8. Kpwnsuce! kunenus 2 poaa, 4eM OHHU BbI3BAHBI?

9. KakoBa cTpykTypa noToka npu KHIEHUH )KUJKOCTH B BEPTHKAIBHBIX TpyOax?

10.  Ilpum xakoM peKuMe KHUIIeHUs BBIIIe KO3 PHUIIMEHTHI TeIUIO0TIauH: THNICHOYHOM WITH
y3bIPbKOBOM?

Paznen 6:

1. dusznyeckas CyImHOCTh MPOIlecca TEIIOBOTO U3ITYUEHHUS.

2. JaiiTe onpeneneHue MoriomaTeIbHOM CHOCOOHOCTH U CTETIEHN YEPHOTHI.

3. Jaiite onpeneneHne CIEKTpaTbHOM HHTEHCUBHOCTH U3JTYYEHUS.

4. [ToHsTHE COOCTBEHHOTO M3ITyUEHHUSL.

5. [TonsiTHe OTpaXkaTeabLHOM CIIOCOOHOCTH Tea.



6. CBs13b MEXTy TIOTJIOMIATEIBLHOM, OTpaKaTeIbHON M IIPOITYCKATEIbHON CIIOCOOHOCTHIO
Tena.

7. [TonsiTue 3¢ (PeKTUBHOTO TEIIIOBOTO M3TydeHUs. YeM OHO OTIMYAETCsl OT COOCTBEH-
HOTO U3Ty4YeHUs?

8. [TonsiTre pe3yabTUPYIOLIETO U3ITYUCHHUS.

9. Yemy paBeH KOAPGUIHMEHT U3ITydeHHs aOCOIIOTHO YepHOro Tena? Uto oH BbIpaxaetr?

10. Kaxkue moBepXxHOCTH SABISIOTCS aOCcoM0THO OenbiMu? Kakue - 3epkaibHBIMU?

11. Kaxkue Tena MOXHO cUUTaTh CEPHIMU?

12.  Yro Takoe korhpuiueHT u3nyueHus?

13.  3akon Ilnanka.

14. Chopmynupyiite 3akon Credana-bonbiimana (OCHOBHOW 3aKOH TEIJIOBOTO H3ITyde-
HUSA).

15.  Cdopmynupyiite 3aKoH cMmenieHust Buna.

16. 3akon Kupxroda.

17.  3akon Jlam0epra.

18.  TemnoobMeH u3nmydyeHUuEM MEXIY "TeIoM U 000J04YKOoit".

19.  TemnooOMeH U3ITydeHUEM B CHCTEME TEJI C IKPAHAMHU.

20.  Jlms 4yero HY>KHBI SKpaHbl U KAKUMH CBOWCTBAMHU OHU JOJDKHBI 00J1a1aTh?

21.  TemnooOMeH H3IIydeHHEM B CHCTEME IMPOU3BOIBHO PACTIONOKEHHBIX TEI.

22.  VYraoBbie KO3()PUIHMEHTHI H3ITYUCHHUS.

23.  IloHsATue B3aMMHOH MOBEPXHOCTU U3ITYICHUS.

24.  T'eoMmeTpuYecKHe CBONCTBA JIYYUCTHIX TOTOKOB.

25.  CBOHICTBO B3aIMHOCTH.

26.  CBONICTBO 3aMBIKa€MOCTH.

27. CBOICTBO HEBOTHYTOCTH

28. CBOMCTBO COBMEIIAEMOCTH.

29.  CBOCTBO 3aTEHIEMOCTH.

Paznen 7

1. YpaBHeHUe NepeHoca JIy4ucToN SHEPTruy B MOTJIOMIAOLIEH cpee.

2. YpaBHEHUE MepeHOCca JIYIUCTON YHEPTUH B TTOTIIOMIAONIE - U3ITyJaloLIel cpere.

3. OnTuueckast TOJNIIMHA CPEJIBI.

4. [TormomarensHast CmOCOOHOCTH Ta3a.

S. 3akoH byrepa.

6. Yucno byrepa.

7. Koadduuuent ocnabnenus cpeapl.

8. Oco0eHHOCTH M3Ty4eHUs Ta30B U MapoB.

9. Kakue ra3bl criocoOHbI U31Ty4aTh U MOTJIOMATh JTYYUCTYIO SHEPrui0?

10. Kaxne ra3zpl MOKHO CUMTATh MPO3PAYHBIMU JIJIS1 TEIUIOBBIX JIy4ei?

11. CreneHb 4epHOTEHI rasa, €€ OIpeIeICHHUE.

12. Hcronp30BaHne HOMOTpaMM JUTSI OTIPENIEIICHUS] CTETIEHH YePHOTHI T'a30B.

13. OT yero 3aBUCUT CTENIEHb YEPHOTHI r'a3a.

14. JlyuucTsiil TEmI000MEH MEXKTy Ta30BOM CPEOi M TOBEPXHOCTHIO TBEPIOTO TEJIA.

15. CrnoxHbli TeruiooOMeH. Yucna paanaluoHHOro Mo 1o00usl.

16. Yucno Crapka.

Pa3nen 8:

1. AHanorus npoIeccoB TEMI000OMeHa 1 MacCOOOMEHa.

2. [Tonstue nuddysuu, ee XapakKTEepUCTHKH.

3. KonuenTpanuonnas nuddysus, ee 3aKkOHOMEpHOCTH. 3akoH Duka.

4, Koaddumument quddysun.

S. [Tonsitue Tepmoauddysun.

6. [Tonsitue 6apoaudy3un.

7. OcHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOTO MaccollepeHoca.



o

YpaBHEHHE MacCOOTIAuH.

9. OcCHOBHBIE 32aKOHOMEPHOCTH KOHBEKTUBHOM TP Py31Hn (MOJISIPHOTO MACCOTIEPEHOCA).
10. MaccooTtnaya Ha TpaHUIIEe TTOBEPXHOCTh — OKPYXKaIoIas cpea.

11. Juddy3noHHBIN TOrPaHUIHBIHN CIIOH.

12. Huddy3mnonnoe uncino Hyccenpra.

13. Uucna 1 ypaBHEHUsI TOA00MS /1711 MacconepeHoca.

14. KonBekTuBHas MaccooTaaya Mpy BEIHYKICHHOM OOTEKaHUH IUIOCKOI TOBEPXHOCTH.

IlepeyeHb BONMPOCOB-TECTOB /IJIsl TEKYIET0 KOHTPOJIS

Tectsl mo pa3aenam 1-3:
1. B kakux equHUIaX U3MEPSIETCS KOJINYECTBO TEIUIOTHI?
1. °C;
2. Kr/™m;
3. Jx;
4. H/™m
2. I1oyHBIM TENIOBBIM IOTOKOM HA3bIBAETCS KOJIMYECTBO TEILIOTHI, IPOXOIAIIEH Yepes:
1. EnuHuuHyO MI0Ia s HOBEPXHOCTH B €IMHUILY BPEMEHU;
2. TlonHyro NOBEPXHOCTb B €IMHUILY BPEMEHH;
3. TIpou3BosbHYIO MOBEPXHOCTH 32 HEKOTOPHI IPOMEKYTOK BPEMEHH;
4. EnuHUYHYIO IUIOLIA/lb HOBEPXHOCTHU 32 HEKOTOPBIN POMEXYTOK BPEMEHHU.
3. Tem1onpoBOAHOCTH — 3TO:
1. TlepeHoc TemnoThl B pe3ysibTaTe NepeMeleH s WIN MepeMELIMBaHNs HEPAaBHOMEPHO Harpe-
TBHIX JKUJIKOCTEH WJIN Ta30B;
2. Ilpouecc npeoOpa3oBaHus BHYTPEHHEH SHEPIUU Tejla B SHEPIUIO AIEKTPOMAarHUTHBIX BOJIH;
3. Tlornomenue sHEPTUH U3TYICHUS APYTHM TEIIOM;
4. MonexynspHbIi crioco0 nepeHoca TerioThl.

4. UTo 0603HaaeT 3HAK « - » B hopmyJie 3akona Gyppe A=A
1. Tlepemaua TemIoOTH OT MEHBIIEH TEMIIEPATYPHI K OOIbIICH;
2. HecoBnageHnue HarpaBlieHHUs TEIUIOBOTO NIOTOKA C HAMPaBIEHUEM BEKTOPa TEMIIEPATyPHOTO
IPaUEHTa;
3. Ilepenaua oT 0HOM H30TEPMBI K JAPYTOIA;
4. HampapneHue TEMI0BOTO MOTOKA.
5. Ten1onpoBOAHOCTH KaKUX MaTepHaioB HauOoJIbIIas?
1. Meramnos;
2. Ta3oB;
3. TBepabIxX Tex - TUAIIEKTPUKOB;
4. Xwuaxocrei.
6. OT KaKMX MapamMeTpoB 3aBUCUT KOAPPHUIIMEHT TEIUIONPOBOJHOCTH?
1. Or Buaa IBWKEHUS KHUJIKOCTH;
2. Ot temnepaTypsl 1 (pU3HMYECKUX CBOWCTB BEILECTB;
3. OT Macchl ¥ IO TTOBEPXHOCTH TEJA;
4. Ot KOIM4ecTBa M0/IBEICHHOMN TEIUIOTHI.
7. Kakoe u3 NpuBEICHHBIX BBIPAXKEHUHN XapAaKTEPU3yeT CTAlMOHAPHYIO TEIIONPOBOIHOCTh?

1. %#0;
ot

2 8_2'>0;
ot

3. E<O;

4, %ZO

8. Kakoe u3 ypaBHEHHE TNIOTHOCTH TEIJIOBOTO MTOTOKA COOTBETCTBYET MEPEHOCY TETUIOTHI TETLIO0-
MPOBOJHOCTBIO Yepe3 OAHOCIONHYIO IUIOCKYIO CTEHKY:



1. Q=i(tzﬂ);

q=—Agra.
) q=a(tzﬂ);
4 et

9. Ilo kakomMy U3 ypaBHEHUH PacCCUMTHIBACTCS TEIUIONEpeaada yepe3 CTEHKY?

1
x5 A
10. Yka3zarp, KakOMy HWHTEpBaly 3HaueHUH K03(duumeHTa A COOTBETCTBYET TEIUIONPOBOTHOCTH
cTanen.
1. 20— 50 Bt/(Mm rp)
2.0,07 -4 Br/(M D)
3.0,007 - 0,07 Bt/(Mm rp)
11. B xakux equHHALAX U3MepsieTcs: K03 (OUIUEHT TeTIIONPOBOIHOCTH?

Bm
1. ek
Bm
2. 2 :
M~ epao
Bm
3. M-2pao
pa
4. Bm

12. Ykaxure, Kakoe U3 BbIpaXeHHUH gBisgeTcs AMPppepeHnaabHbIM YPaBHEHUEM TEIIONPOBOIHO-
CTH:

dt
- .
1. d an
ot
- -0.
2. or '
3 g=aV2t-
. az_ )
0
Yoo 0

13. Yro xapakTtepuzyet KodPpPUIMeHT TeMmnepaTyponpOBOTHOCTH:
1. Tlepemauy TEIIOTHI OT OAHOMN KHUIKOCTH K APYTO;
2. OTHOIIEHHE CITIOCOOHOCTH TeJia MPOBOIUTE TEIUIOTY K CIIOCOOHOCTH aKKYMYJTHPOBATh €¢;
3. Tlepemauy TemaoTHI HA TpaHUIIE pa3jiera Cpes;
4. CrnocobGHOCTh nepeaBaTh TEIUIOTY Yepe3 CTEHKY
14. Kak 3a1at0Tcsi rpaHUYHbIE YCIOBHSI IEPBOTO poja:
1. 3apmaercs TemmepaTypa Ha rpaHHIle KOHTAKTa ABYX Tell;
2. 3agaercs TeMmeparypa Ha IOBEPXHOCTH Tella Kak (QYHKIMsS KOOPJIMHAT U BPEMEHH;
3. 3agaercs TEIIOBOI MOTOK, KaK (PYHKIUS KOOPAMHAT U BPEMEHU;
4. 3apaetcs TeMIleparypa OKpyXaroulel cpenbl.
15. KoaddumuenT Teronepeaaun xapakTepu3yeT HHTEHCUBHOCTD MepeAadn TeTIOTHI:



16.

17.

18.

1. Ot oxHOM XUAKOCTH K APYTOH;

2. BHyTpH TBEpAbIX CTECHOK;

3. OT o1HOM KHUAKOCTH K APYTON Yepe3 pa3AeIUTeIbHYIO CTEHKY;

4. Ot KuAKOCTEN K TBEPABbIM CTEHKaM.

[To xkakoMy 3aKOHY pacmpeensieTcs TeMIeparypa B IUIHHIPHUUYECKON CTEHKE:
1. Tlo nuneliHOMYy;

2. Tlo mapaboure;

3. Tlo norapudpmuueckomy;

4. Tlo runepOoure.

Uucno Oypee onpenenser:

1. PexuMm IBMIKEHHUS KUIKOCTH;

2. Tepmuueckyro MacCUBHOCTbH TEJ;

3. be3paszmepHoe Bpemsi Harpena;

4. @uszuyeckue napameTpsl BEIIECTBA.

[Tpu kakux 3HAYEHUSX YnciIa bro Teno sBisieTcss TePMUYECKH TOHKUM:

1. Bi—>0 :

2 Bi—> F
3 Bi<O0 :
4. Bi=25

Tectbl 0 pa3aeaam 4-5.
1. IIpouecc TemnooTaauu - 3T0:

1. TlepeHoc TEIUIOTHI B ABWXKYILEHCS Cpe/ie MOJIIPHBIMU 00bEMaMH;
2. Ilepemaua TEIIIOTHI Yepe3 CTEHKY;

3. Ilepenaua TemyIoTH B IBUKYILEHCS Cpelie MOJISIPHBIMU 00beMaMH;
4. Tlepenaua TEIIOTHI HA FPAHMIIE pa3feia Cpesl a — TBEPJOE TEIo.

2. PazmepHOCTh KO3 PUILIMEHTA TEMIO0TIauH:

Bm
L M22pa0;
Bm
2. e
Bm
3. M-2pad
pa
Bm
4, ——
M

3. CB0oOO/IHAS KOHBEKIIMSA - 3TO MEPEHOC TETJIOTHI IIPU:

1. JIBW>XeHUH KUIKOCTH OT OJTHOTO Teja K APYroOMY;

2. JIBWXEHUU KUIKOCTH MOJ JCHCTBHEM HarHEeTaTes;
3. JIBmKeHWU ra30B, BEI3BAHHOM BETPOM;
4,

I[BI/I)KCHI/II/I JKMJIKOCTH IIOJI IeHCTBHEM pPa3sHOCTU HHOTHOCTCﬁ, BBI3BaHHOM Pa3HOCTLIO TEM-

neparyp.

4. Yucia nogo0ous — 3To:

1. Kowmmuekc BeIMUYUH, UMEIOIIUX TY OJUHAKOBYIO Pa3MEPHOCTb;
2. Kowmmekc Ternopu3nuecKux BeTUIHH CPE/IbI;
3. Bennuunbl, onpeaensonme reoMeTpUIecKoe o 1001e MPOIECCoB;

4. bespazMepHbIe KOMIUIEKCHI, COCTaBICHHBIE 3 Pa3MEPHBIX PAa3HOPOIHBIX BEIUYUH.
5. Kakoe uncio momoous sBisieTcst OnpeesieMbIM IIPH pacueTax KOHBEKTHBHOTO TEIIO0OOMeHa?

1. Pr;
2 Nu :
3. Re;
4, Gr,



6. Kakum ypaBHEHHEM MTOA00MS XapaKTEPU3YETCs BEIHYKIEHHAS KOHBEKIIHS?
1. Nef(GP).
) Nuf(RE)
3. Nef(FF).
4. Nef([BP])
7. Kakoe u3 ypaBHeHMii (B 00IIeM BHUE) HCIONB3YyeTCs s pacdyera KoddduuumenTa TemnooTnaun
MIPU CBOOOTHOM KOHBEKIIHH?
1.Nu=c (Gr Pr)"
2.Nu=cRe"Pr™
3.Nu=c (Re Pn)"(Gr Pr)"
8. Uucno momobus [Ipanaris onpenenser:
1. PexuMm ABMIKEHHUS KUIKOCTH;
2. @dusnyueckue CBOMCTBA CPEIbI;
3. OTHOIICHHE TOIBEMHBIX CHJI K CHJIaM BS3KOCTH
4. TemmnepaTypHblii KO3hGUIIUEHT 00BEMHOTO PACIINPEHUS
9. Kakue ypaBHEHUs UCIIOB3YIOTCS HA MIPAKTUKE JJIsI PACUETOB MPOIIECCOB TETUIOOTAAYUM:
1. JIuddepeHnumanbHbie
2. AHamuTHUYECKHE
3. Crartuctuuyeckue
4. YpaBHeHus nmogoous.
10. Kakue 3HaueHust Re cooTBeTCTBYIOT TypOYyJICHTHOMY PEXUMY JABHXKEHUS KUAKOCTU B TpyOax:

1. Re>130:
2. Re<930.
3. Re-103C
4. Re>230
11. YV kaxoii mapsl KO3(pGUIUEHTOB COBIAIAI0T Pa3MEPHOCTH:
1. 4B
2 kA ;
3. «, k ;
4. BK

12. KonBekuus - 3T0 Mpoliecc NepeHoca TeraoThl 3a CUeT:
1. Coynapenust MOJIEKyI rasa;
2. uddy3un cBOOOIHBIX AIEKTPOHOB B YHCTHIX METAJIaX;
3. Konebanuii aTOMOB B y3/1aX KPUCTAJUIMYECKOH PEIIETKU Tel;
4. Tlepemernienus U nepeMelInBaHusl HEPABHOMEPHO HArpeThiX 00bEMOB KHUJIKOCTH (ra3a).

13. Yucno PeitHonbpaca onpeaensieTcs mo popmyiie

1. Re=""7 2, Re=24 3. Re= 4, Re=
y2; \% w
14. IIpu koHAEHCAMK TIapa:
1. TemmoTa IMOTJIOIIAETCS;
2. TCHHOTa MOXET U IIOrJIomaTbCsa, U BBIACIIATHCA,
3. Temmora He OTIOIIAETCS U HE BBIAEIAETCS,
4. Temmora BbIAETAETCS.

v
w

Tectbl MO pa3aesam 6-8.

1. TerioBO€ U3IIyd4EHUE — ATO MPOIIECC MEPEHOCA TEIUIOTHI 32 CUET:
1. KonebGaHuii aTOMOB B KPUCTAJUTMYECKOM PEIIETKE U3JIYJArOIIETO TEa;
2. CoynapeHusi MOJIEKYII T'a3a;
3. Tlepememienus 00bEMOB KHUIKOCTH WIIH Ta3a;



4. TlpeobpazoBaHusi BHyTPEHHEH 3HEPTUHU TENl B SHEPTHUIO JIEKTPOMATHUTHOTO U3ITyYEHHUS.

2. Kako#i Bua usinydeHusi 001a/1aeT TeIJIOBBIMU CBOMCTBAMU:
1. Kocmuueckoe;
2. HudpakpacHoe;
3. Bugumoe;
4, PeHTreHOBCKOE
3. Kakoe 3HaueHMEe MOTIOMATEILHON CIIOCOOHOCTH UMEET aOCOIFOTHO YEPHOE TEIIO:

3. Azl;
4 A>1

4. PazmepHocTh K03 (hHULMEHTA U3ITydeH s a0COIIOTHO YEPHOIO Tella:
1. BMI/%ZP&‘;

2. BrirlK*:
3. Brinepd:
4. Hort K
5. Kakoi U3 mpHUBEICHHBIX 3aKOHOB [IPUMEHSETCS JUISL PACYETOB TEIUIOOOMEHA U3ITyYeHHEM?
o
1. =—A—
< &2

2. .~ )
3, Q=8CA1;Y

4. qQ=x(t,y —t,)

6. Kakue raspl 00s1aatoT U3ay4aTeabHOM U MOTIoU[aTeIbHOM ClIOCOOHOCTHIO?

1. He, Ar, Ne
2 Nz, 02, Hz
3. HyO, CO,, SO,
4. Co, Cu, Fe/

7. IImOTHOCTH MMOTOKA MACChI ONPEEISIETCS:

3akoHOM Duka

3akoHoM Dypbe

3akoHoMm HeroToHa-Pruxmana
3akonoM Credana-bonbimana.

el oA

8. Koappunuent D B ypaBHeHnn ®duka 310:

KoaddutimeHT TennonpoBogHOCTH;
Koaddumnuent Tennootnaun;
Koaddunment rennonepenayu;
Koaddunuent nuddysun.

el A

9. I[lorpanuuHbIi CJIOW B TEOPUH MacCOOMEHa Ha3bIBACTCS:

1. T'uaponuHaMHYECCKUM;
2. uddy3noHHbIM;



3. TemnnoBbiM;
4. CnoeM CONpOTHUBIICHUS.

10. Auddy3uonnsiii Tepmospdext 31o:

MonekyspHbIN IEPEHOC TEIUIOTHI,

MonekynsapHbiii ¢ y3MOHHBIN TIEPEHOC TEIIOTHI,
MousipHBI IEPEHOC TEIUIOTHI;
MounsipHo-au(dy3MOHHBIHN TEPEHOC TETIOTHI.

el NS =

KypcoBast paboTa BBIIONHIETCS 00YYarOIIUMCS CAaMOCTOSITENILHO MOJI PYKOBOJCTBOM IpEmo/ia-
Barens. [Ipu BbIOMHEHUN KypcOBOW pabOTHI 00yUaroUIUiics JOJKEH MMOKa3aTh CBOE yMeHHe pado-
TaTh C HOPMAaTHBHBIM MaTEpHAJIOM M APYTUMH JIUTEPATyPHBIMH MCTOYHHUKAMH, & TAKXKE BO3MOXK-
HOCTb CUCTEMAaTHU3UPOBATh U aHATU3UPOBATh (DAKTUUYECKUN MaTepUal U CaMOCTOSITEIbHO TBOPUECKH
€r0 OCMBICITUBATD.

B nauane u3yuyeHus JUCHMILTUHBI PENOJABATENb MpeiaraeT o0yJarommuMcs Ha BBIOOp mepe-
YeHb TEM KYpPCOBBIX paboT. OOyJarommiics caMOCTOSTEIHHO BBIOMpAET TeMy KYPCOBOH pabOTEHI.
CoBrnazienne TeM KYpPCOBBIX pabOT y CTYACHTOB OJHOI y4eOHOI TpyIIbl HE JOMycKaeTcs. Y TBep-
KJIEHUE TeM KYpPCOBBIX paOOT MPOBOAMTCS €KETOIHO Ha 3aceiaHuy Kadeapsbl.

[Tocne BbIOOpa TeMbl mpemnoaaBareisb GopMyIUpyeT 3aJaHue MO KypcoBOM paboTe U PEeKOMEH-
IyeT TePeYeHb JIMTePATypPhl Ul €€ BBIMOJHEHHS. VICKITIOYUTENHHO BaXXHBIM SIBIISICTCS MCIIOJIB30Ba-
HUEe WH()OPMALIMOHHBIX UICTOYHUKOB, @ UMEHHO CUCTeMBbI «IHTEpHET», 4TO AACT BO3MOXHOCTh 00Y-
YaoIuUMcst 00JIee OTHO U3JI0KHUTh MaTepHall 1o BEIOPAaHHOH UM TeMe.

B npornecce Hanucanus KypcoBoil paGoThl 00y4arOIIUNCs T0JDKEH pa3o0paThCsl B TEOPETHUECKUX
BOMPOCax M30paHHON TEMBI, CAMOCTOSTEIBHO MPOAHATU3NPOBATh MPAKTUIECKUN MaTepHal, pas3o-
OpaTh 1 000CHOBATh MPAKTUYECKUE TPEIOKECHHUS.

[IpenonaBaTens, TpoBepuB pabOTy, MOXKET BO3BPATHTH €€ JUIS JIOPAOOTKH BMECTE C IHCh-
MEHHBIMH 3amMeuaHusIMU. CTYJIEHT JOJKEH YCTPaHWUTh IOJIydYeHHbIE 3aMeuaHHsl B yCTaHOBIICHHBIN
CpPOK, TIOCJI€ Yero paboTa OKOHYATEIbHO OLICHUBAETCS.

KypcoBast pabora nomkna ObiTh odopmiieHa B cooTBeTcTBUH ¢ CMK-O-CMITY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, CoAepkaHue, OOIIHe MpaBuia BHITIOJHEHUS U odopmIie-
HUS.

[TpumMepHBIiA IepedeHs TeM KYpPCOBBIX paboT M mpuUMep 3aJaHusl MpecTaBieHbl B pa3aene 7 «Orue-
HOYHBIE CPE/ICTBA JUIs IPOBEACHUS IPOMEKYTOUHON aTTeCTaLlUN.



7. OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA HpOMe)I(yTO‘{HOﬁ aTrecranum

[IpomexyTouHast aTTecTalis UMEET LEIbIO OMPEACIUTh CTEIICHb TOCTHKCHHUS 3alVIAHMPOBAHHBIX PE3YJIBTAaTOB 00YUYCHHUS 10 JUCHUTUTHHE (MOIYITIO) -
TerioMaccooOMeH 3a 5 U 6 ceMecTpbl 00yUeHUs U IPOBOIUTCS B opMe dK3aMeHa U 3allUThl KYpCOBOIl paOOTHI.

a) [linanupyemble pe3yjabTaThl 00yUeHUs U OIlEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOUYHON ATTeCTAUM:

CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnaaupyemMble pe3yabTaThl 00ydeHUs

OneHouHble cpecTBa

OIIK -2 CnocoOHOCTBIO JACMOHCTPHPOBATH 0a30BbI€ 3HAHUS B 007aCTH CCTCCTBCHHOHAYYHBIX TUCHUIIINH, TOTOBHOCTBIO BBIABJIATE CCTCCTBCHHOHAYYHYTO
CYIITHOCTb HpO6JIGM, BO3HHKAKOIIUX B XOJ€ HpO(i)CCCI/IOHaHLHOfI ACATCIIBHOCTH,; MIPUMCHATH JJIA UX Pa3pClICHUA OCHOBHBIC 3aKOHBI €CCTCCTBO3HAHUW A, MCTO/bI
MAaTCMAaTUYCCKOI'O aHaJIn3a 1 MOJACIUPOBAHNA, TCOPECTUUCCKOI'O MU SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

3Harb

DyHIaMEHTAITLHBIC 1 OCHOBHBIC OTIPE/IeIIe-
HHUS ¥ TIOHATHS B 00JIACTH TEIIOMAcCO00-
MeHa. MeTo/Ibl aHaIM3a U MOJICIIMPOBAHUS
COOTBETCTBYIOIIUX MPOIECCOB TEIIOMACCO-
obMeHa.

1.

no

~

10.
11.
12.
13.
14.

Ilepeuensv 6onpocoe 011 n0020MOBKU K IK3AMEHY
OCHOBHBIE TOJIOKEHUS TEIUIONPOBOAHOCTH. 3akoH Pypbe. Koadduuuent remo-
IIPOBOJIHOCTH.
JuddepennunanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH. YCIOBUS OHO3HAYHOCTH.
[lepenaya TEMIOTHI Yepe3 MIIOCKYIO0 CTEHKY MPU IPaHUYHBIX YCIOBHUSAX IEPBOTO poaa
(0mHO- ¥ MHOTOCIIOIHYIO).
[lepenaya TemIOTH Yepe3 MIOCKYI0 CTEHKY NPU TPAHUYHBIX YCIOBUSAX TPETHETO PO-
na (OIHO- U MHOTOCIIOMHYIO).
[Tepenada TeTIOTH Yepe3 NUIMHIPUIECKYIO CTEHKY MPU TPAaHUYHBIX YCIOBHSIX MEP-
BOTO pojia (0OTHO- ¥ MHOTOCJIOHHYIO).
[Tepenada TEmIOTH Yepe3 MIITHHAPHYECKYIO CTEHKY MPH TPAHUYHBIX YCIOBHSIX Tpe-
THEro poza (0OHO- U MHOTOCIIOWHYIO).
Kputnueckuit imameTp NHJIMHIPUYECKONW CTEHKH. TernoBast u30Jsamusl.
Crioco6bl MHTEHcUUKAMK Terulonepenadu. Temonepenada uyepe3 peOpPHUCTYIO
CTEHKY.
TennonpoBOAHOCTD IIACTUHBI IPU HECTALMOHAPHOM PEXHME.
I'papoananuruueckuii MeTo pacueTa HarpeBaHusl (OXJIaXKICHHS) MACCUBHBIX TeJl.
3aBUCHUMOCTB XapaKTepa TEMIIEPaTypHOro MoJis Tena oT yrcia buo.
Pacuer HarpeBaHusl TEpMUUECKH TOHKOTO Tela.
TennonpoBOAHOCTh HMJIMH/PA IPU HECTALMOHAPHOM PEXHME.
HarpeBanue (oxyaxkaeHue) Tea KOHEYHBIX pa3MepoB. Teopema O NMEPEMHOKEHUU
peLIeHU.




CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnaaupyemMble pe3yabTaThl 00ydeHUs

OneHouHble cpecTBa

15.
16.

17.

18.

19.

20.

21.
22.

23.
24.
25.
26.
27.

28.
29.

30.

31.

32.
33.

OcHOBHBIE TIOJIOKEHHSI KOHBEKTUBHOTO TeriooOMeHa. [lorpanuyHblii cioil.
[TpumeHeHne TeopuH MOA00Us K aHAU3Y MPOLECCOB KOHBEKTHBHOTO TEIJIO00MEHA.
UYucna nmomobust U ypaBHEHHS TI0100MUS.

Terootnaya nmpu BBIHY)KJICHHOM IPOAOJIBHOM OOTEKaHWM IUIOCKOW MOBEPXHOCTH
(JtaMMHApHBIN TTOTPAHUYHBINA CITIOM ).

Terootnaya mpu BBIHY)KJICHHOM TPOAOJIBHOM OOTEKaHWM IUIOCKOW MOBEPXHOCTH
(TypOyNeHTHBIH MOTPAaHUYHBIN CIIOM).

KoHBeKTUBHBIN TEIII000OMEH MPHU BBIHYKJICHHOM TEUEHHH KHJIKOCTH B TpyOax (ia-
MUHAPHBIN PEKUM).

KoHBeKkTHBHBIN TETII000MEH MPH BHIHYKICHHOM TEYEHUH JKUIKOCTH B TpyOax (Typ-
OyJIEHTHBII PEXKHM).

TerutooTna4a Mpu TEYCHUU B U30THYTHIX TpyOax.

TennooTnadya Mmpu BBIHYKJIEHHOM IIONEPEYHOM OOTEKaHMM OJMHOYHON TpyOBl U
MTy4KOB TPYO.

TennooTnada npu CBOOOIHOM JIBUXKEHUH JKUKOCTH B OOJIBIIOM 00BEME.
TennooOMeH npu CBOOOAHOM JBM)KEHUH KHUJIKOCTU B OFPaHHMUEHHOM IPOCTPAHCTBE.
TertooOMeH pu KOHJIEHCAWy napa. [IneHouHas KOHeHCalnsl HeMOBIKHOTO Ta-
pa Ha BEPTUKAJIBHBIX TOBEPXHOCTSIX.

TerumooOMeH TpW TUICHOYHOW KOHJACHCAIMM Tlapa Ha TOPH3OHTANBHBIX TpyOax u
ny4Kax Tpyo.

TermooOMeH NMpW KWUNEHWW XUAKOCTU. PexxnMmbl kumenus. TerutooTnada mpu my-
3bIPbKOBOM KHMIIEHUH B HEOIPAaHUUYEHHOM O0BEME.

KpuBas xunenns. Kpusucel kunenus 1pona.

Terootnaya npu My3bIPHKOBOM KHIIEHWH B YCJIOBUSAX BBIHY)XJIEHHOIO JIBUKEHUS
KUAKOCTU BHYTpH TpyO. Kpusuce! kumnenus 2 poja.

Buasl u XapakTepuCTHKa JIYYUCTBIX MOTOKOB. OCHOBHBIE 3aKOHBI TEIJIOBOTO M3ITY-
YCHUSI.

TernooOMeH M3JIydeHHEM MEXIy TeJaMH C IUIOCKOMapayliebHbIMU MOBEPXHOCTSI-
MH.

TennooOMeH U3Ty4eHUEM MEXIY «TeJIOM M 000JIOUKOI».

JlyaucThlil TenI000MeH MpH HATMYUU SKPAHOB.
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KOMIICTCHITUH
34,  TemmooOMeH H3JIydeHHEM MEXy TPOU3BOIBHO PACTIOIOKEHHBIMH TEIAMHU.
35.  VYrosbie k03¢ puueHTol. [ eoMeTpuuecKkue CBOMCTBA U3TYYAIONINX CHCTEM.
36.  VYpaBHEHHE NepeHOCA JIYYUCTON SHEPTHH.
37. Oco0eHHOCTH U3JTyYyeHHs Ta30B U NapoB.
38. OrnpeenieHue CTENeHU YEPHOTHI Ta30B.
39. JIyaucThIil TEI000MEH MEX/Ty Ta30BOM CpeIoi U MOBEPXHOCTHIO TBEPIOTO TEIA.
40. CnoxxHbId TerIoo00MeH. Yucna paauanmoHHOTO MOA00us.
YmeTh OOBSICHATh THUMUYHBIC MOJEIH 3a7a4y B 00- 3AIAYA. OKOHHBIN CTEKJIOMAKET COCTOMT M3 TPEX CJIIOEB CTEKJa TOJIIMHON 1o 4

nactu «TemnomaccooOMeHay.

PacrioznaBate 3¢ (ekTHBHOE pemeHUE OT
Hed(h(PEKTUBHOTO TPU PEIICHUU 3a/1ad B 00-
nactu «TemnomaccooOmena». OOcyxaaTh
crtocoObI 3P HEKTUBHOTO PEIICHHUS.

MM KaXIbld. MeXIy CTeKIaMHd HaxOJSATCS CJIOM CYXOro HEMOABM)KHOTO BO3IyXa
tommuuor 10 mm. [lnmomane moBepxHOCTH OKHA 3 M. PasHOCT TeMnepaTryp Ha
BHEIIHUX MOBEPXHOCTAX cTekon 30 oC. Onpenenuth MOTEpU TEIUIOTHI Yepe3 OKHO,
ecii KO3 PUITMEHTHI TEIIONPOBOIHOCTH cTeKIa A = 0,74 Br/M' K, Bo3ayXa Aggsy
=2,45 10 “ Bt/ mK.

3AIAYA. OnpenenuTh MIOTHOCTh TEIUIOBOTO MOTOKA ((, BT/MZ) B MpOIECCe Tel-
Jloniepeiadyu OT JBIMOBBIX T'a30B K KHIISIIEH MapOBOASHOW CMECH 4Yepe3 CTalbHYIO
CTEHKY TOJIKMHON & = 8 Mm. Temmeparypa rasos t; = 1000 °C, Temneparypa cmecu
t, = 200 oc, Koadduiment temmnoornaun ot ra3oB kK cTeHke o = 40 BT/Mz'K, oT
CTEHKH K MapoBOsIHOM cMmecH o = 4000 Br/M?K, KOA(DPUIIMEHT TEeTIONPOBOHO-
ctu creHku A = 40 Bt/M'K. Paccunrars Takke TemmnepaTypsl CTEHKH ¢ 00€UX CTOPOH
tcl Hu th-

3AJIAYA: Kakyro TOJIIIMHY JODKHA UMETh W30JISIIMS, €CIIM €€ HAJIO0XKUTh Ha IJIOC-
KYIO CTaJbHYIO CTEHKY TOIIMHON 20 MM, YTOOBI TEIJIOBbIE MOTEPH YMEHBIIMINCH B
nBa paza. Koapopuuuent teronpooanoct cranu A, = 40 Br/m K, a marepuana
mzossiun A, = 0,125 B1/M K, K03 puumueHT TernaooTaaun ¢ 0AHOM CTOPOHBI CTEH-
Kk o1 = 500 Br/M? K, a ¢ mpyroii oz = 80 Br/m? K.

3AJTAYA. Mo uyrynHOoMy TpyOompoBoay muamerpom dp = 50 MM, d; = 44 MM 1BU-
JKeTCsl map ¢ TeMuneparypoi 315 °C. Koadduuuent rernooraaun ot napa k Tpyoe
o1 =120 Br/m? K. TemmepaTypa okpyxaromero Bo3ayxa 20 oC, Kod(purmeHT Ten-
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nootnaun o = 12 Br/m® ‘K. HaiiTi Teruiossie MOTEPHU, €CITU TPYOOIIPOBOI U30JIUPO-
BaH cJ10eM IeHomamoTa 8 = 50 MM. A jenomamora= 0,3 BT/M K, A yryua = 90 B1/M K.

5. 3AJIAYA. Jlns yMEHBIICHHUS MMOTEPh TEIUIOTHI OT MapoIpoBoaa quamerpom O, = 25
MM TIpeIJIararoTcsl H30JSIIIMOHHBIe MaTepuaisl: acoect A = 0,151 Bt/M'K, creknoBa-
ta A =0,047 Br/mK. Kakoii marepuan nenecoodpa3Hee NpUHATh B KAYE€CTBE H30JIs-
[IUH, €cITU KO3 PHUIMEHT TETIO0TIa4U K OKpYXKaroulei cpene oy = 8 Br/M*K.

Bnaners

OCHOBHBIMU METO/IaMH MOJIEJIMPOBAHUS B
obnactu «Tennomaccoodmenay. [Ipumene-
HHEM OCHOB TEIUIOMaccoOoOMeHa JUIsl pelie-
HUA 3a1a4 MOBBIIIIEHHON CII0KHOCTH. Y Me-
HUSIMU aHAJIN3UPOBATH CIIOCOOBI TEOpETHYE-
CKOI'0O M OKCIICPUMCHTAJIBHOT'O UCCIICJOBAHUSA
B 00JIaCTH JaHHOMW JUCHUIUINHBL.

Ipumepvl mem Kypcosoti pabomwl

1. HecraunonapHast TeIIONpOBOAHOCTb;

2. KOHBEKTHBHBIH TEIUIOOOMEH IPY BBIHYXICHHOM IPOJOIBHOM OOTEKaHHH TUIOCKOH I10-
BEPXHOCTH;

3. TermooOMeH H3Ty4eHHEM MEXKTY Ta30M U TBEPI0H TOBEPXHOCTHIO;

4. TennooOMeH MpH KUIIEHUH KUJKOCTH.

MPUMEP 3AJIAHUSA 110 TEME KYPCOBOM PABOTHI:
[pumep Tem: (3a0anus no sapuanmam ymeepicoaromest Ha 3ace0anuu Kageopol)
3aoaua 1. Hecmayuonapnas menionpogoonocms
Meramueckass ~ 3arotoBka, uMeromas — GopMy  TUIACTHHBI  (IIUJIUHAPA)
HEOIPaHMYEHHOHN JUIMHBI, TOJIIIUHON 20 (WK TuameTpoM 2f,), ¢ Ha4yaJlbHOW TeMIepaTypoi
t,, HarpeBaeTcsi B IE€4M, TEMIEpaTypa KOTOpoH ty mMoanepkuBaeTcs IOCTOSHHOH, N0
KOHEYHOM TEMIIEPATyphl 110 OCH 3aroTOBKH t, . CuMTas JJIMHY 3arOTOBKU OOJIBIION 110
CPAaBHEHHMIO C TOJIUIMHOMN (MJIU AUAMETPOM), OIIPEJIEIUTD:
1) Bpems HarpeBaHus 3arOTOBKH 0 33J[aHHOM KOHEUHO TeMIepaTyphl;
2) TemmnepaTypbl Ha OCH M TIOBEPXHOCTH 3arOTOBKH [UISl Pa3jIMYHBIX MOMEHTOB
BpEMEHHU (C MCIOJIb30BaHMEM HoMOTpaMM bynpuna);
3) PacnpenencHue TemrepaTypbl MO TONIIMHE 3arOTOBKH I YETHIPEX MOMEHTOB
BpPEMEHHU (C MCIIOJIb30BAaHUEM aHATUTHUECKUX (HOpMYI);
4) KonuuecTBo TemnoTsl, MOJABEACHHOE K TEIy B TE€UEHHE BCEro Mepuoja HarpeBaHUs
(Ha 1m° MOBEPXHOCTH IMJIACTUHBI UJIK HA | M JIMHBI HUIIMH]PA);
5) Ilo pe3ynapTaTam pacueroB .2 U 1.3 MOCTPOUTH rpapuKu.
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3aoaua 2. KoneexmusHnwiii meniooomen npu 6bIHyHCOEHHOM NPOOOTbHOM 0Ome-
KaHUU N10CKOU NOBEPXHOCMU
[Tnockas racTuHa JyiHOW | M 00TEKaeTCs MPOI0JIBHBIM TOTOKOM JKUAKOCTH (ra3a) co
CKOPOCTBI0 g M/c. TeMmeparypa Haberaromiero moroka ty 'C. 3ajaHa Temmeparypa
MMOBEPXHOCTH IJIACTUHBI {=CONSt .

Haritu:
5. KpUTHUYECKYIO KOOPAMHATY Xy, TOUKH TEPEX0/1a JIAMUHAPHOTO MOTPAHUIHOTO CJIOS B
p
TypOyIEHTHBINH;

6. TOJIIKWHBI AWHAMHUYCCKOI'O 0 U TEmIOBOIO K IOIrpaHUYHBIX CJIOCB Ha PA3JIMYHBIX
pacCTOAHUAX OT nepe):[Heﬁ KPOMKH IIJIAaCTHHBI;

7. 3HAYCHUS MECTHBIX KOE)(b(bI/IIII/IeHTOB TCILNIOOTAAYU Ox Ha Pa3jIMYHBIX PACCTOAHHAX
oT nepez[Heﬁ KPOMKHMU IIJIACTHHBI;

8. cpeanue K03(GUIUECHTHI TEIUIOOTAAYH O Ul YYACTKOB C PA3IMYHBIMU PEKUMAMU
TCUCHHUSL.
9. Toctpouts rpaduku 6=F(x), k=f(X), o=Ff(X).

3aoaua 3. Tennoodomen uznyueHuem mexicoy eazom u meepool NOBePXHOCMbIO
JIbIMOBBIE ra3bl 3a/JaHHOTO COCTaBa JIBUXKYTCS B razoxoje cedeHuem A x B. OGmee
nasienue razoB 98,1 klla. TemnepaTtypa ra3os Ha Bxoje B razoxon t;’ u Ha BbIxoze t.”.
Cpennsist TeMIieparypa noBepxXHOCTH razoxoja .
Brrancnurs:
5. IUIOTHOCTH TEIUIOBOI'O MOTOKa, 00YCIOBICHHOTO M3JIyYEHHEM OT JBIMOBBIX I'a30B K
MIOBEPXHOCTH Ta30X0/1a;
6. ycIOBHBIN KOA(POUIMEHT TEIUIOOTIAUN H3ITyUYECHHEM.
[Tpumedanue: cTeneHb YePHOTHI Ta30B ONPEIEIUTh ABYMsI METOJaMH
a)— C IOMOILIbI0O HOMOTPaMM;
0) — mo popmyre.

3aoaua 4. Tennoobmen npu KuneHuu HcUOKoCmu
B tpy6e BHyTpeHHHM nuameTpoMm d=18 MM IBHXKETCSI KUMSIIAs BOJA CO CKOPOCTHIO
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w=1 M/c. Bona naxonurcs oz nasienuem p = 8-105 Ila [2]. OnpenenuTs:

1. 3nayenue kod(PuIMEeHTa TEIIOOTAAYN OT CTEHKU K KHITSIIEH BOJE, €CIIU TeMIIe-
paTypa BHYTPEHHEH CTEHKH tC JISKHUT B MHTepBasie oT tc =ts f(p) + 2 mo 1,2- ts f(p) °C.

2. OnpenenuTh MIOTHOCTH TEIIOBOTO MOTOKA /ISl KaXI0H TeMIepaTypbl CTCHKH.

3. [locTpouTth KpUBYIO KUIIEHUS IJI 3aJaHHOTO TEMIIEPATYPHOTO HAlopa CTEHKH.

4. OnpenenuTh KPUTUYECKYIO TEIUIOBYIO HArPY3Ky MPH KUTICHUH KUIKOCTH B TPyOe
M0 KPUBOM KUTICHUS.

5. Onpenenuth TEMIIEpaTypy CTCHKU TPYOBI MPU HACTYIUICHHH KPUTHYCCKOM TEILIO-
BOI HArpy3KH 1Mo KPUBOI KUTICHMUSI.

[TK-4 CriocoGHOCTBIO K MPOBEACHUIO SKCIIEPUMEHTOB T10 33JJaHHON METOIUKE, 00pabOTKe U aHAN3Y MOJYYCHHBIX PE3YJIbTaTOB C IPUBJICYCHUEM COOTBET-
CTBYIOILIETO MAaTEMaTHUECKOro anmnapara

3Harh

HavanpHble 3HAHUS OCHOBHBIX METOJOB
NPOBEJICHUSI DKCIIEPUMEHTOB B  00JacTH
«TerutomaccooOMeHa JUTsl TUIOBBIX 3a/1a4 MO
W3BECTHBIM MPABHJIAM M AITOPUTMAM.
Crioco6b1  00pabOTKH pe3yJabTaTOB IPOBE-
JICHHBIX SKCIIEPHUMEHTOB B CBOEH mpodeccu-
OHAJILHOH IS TETBHOCTH.

Ilepeuensv 60npocoe 01 NPOMeHCYMoOyHOU ammecmayuu.
1. ®opmyna u pusnyeckuit cMbica yncia Oypoe.
2. Cytb rpad0aHaIMTHYECKOI0 METO/1a pacyeTa Mpolecca HarpeBa TEpMUYECKH Mac-
CUBHBIX TeJI (C IIOMOILBI0O HOMOIPaMM).

3. Yucno I'pacroca, ero ¢puzndeckuii CMbICII.

4. OOmwmit BUJ ypaBHEHHUS MOAO0OUS, MCIOIB3YEMOT0 ISl pacdyera TeIIOOTIauYH MpHU
CBOOOTHON KOHBEKIIHH.

5. Juddysuonnoe uncino Hyccenbra.

6. B dem cyTs TE€OpUHN OAO0MS.

7. Yro Takoe ycIOBHS OJTHO3HAYHOCTH U JJISl UET0 UX 3a/1af0T.

8. Tlomydyenue smMnupuueckux Gopmyi.

9. TlompaBku Ha M3MEHEHHE TETIO(GU3NIECKIX CBONCTB, X BUIBI M pacyer.

10. ®dusnueckuii cMpica 6e3pa3mMepHON TEMITEPATYPHI.

11. Ananmurrdaeckuit MeTo1 00pabOTKU PE3YIHTATOB U3MEPEHUS ITPOIIECCOB HarpeBa
WIIN OXJIAXK/ICHUS.

12. ®usnyecknii cMbLT yncio PeitHonbaca.

13. CyTb reomMeTpruecKoro mnoaoous.

14. MeTon TOKaJIBHOTO TETIOBOTO MOJIETTUPOBAHMUS, €TO CYTh.

15. YcnoBus nono0ust pu3HMUECKUX MpOIECcCOB.

16. MeTo1 pa3MEpHOCTEH, €ro CyTh.
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17. CnenctBus U3 yCIOBHM MOI00MS.
YMmeThb [TnanupoBaTh 3KCIEPUMEHTAIbHBIE HCCIIe- [ DKCIIEPUMEHTAIBHOE UCCIIeI0BaHUE IIPOLIECCOB TEIIIOMACCOOOMEHa Ha J1abopaTOPHBIX

noBanausi. OIeHUBATh 3HAUMMOCTh U TPAKTH- | cmendax kaghedpoi:

YECKYI0 MPUIOJHOCTh HOJIY4YEHHBIX pe3yinb- | 1. [lepenada TenaoTel yepe3 CTEHKY MPH CTAllMOHAPHOM TEIJIOBOM PEXUME.

taToB. [lpumensats mo mucuumummae «Temo- | 2. Onpenenenue ko3 uIeHTa TeIUIONepeayn B IEMEHTE peKyepaTopa.

MaccooOMeH» 3HaHus B IpodeccuoHanbHOH | 3. HarpeB MaccuBHBIX Ten Npu rpaHuyHbIX ycinoBusx 11 pona.

NeSITeIbHOCTH, HCIIONB30BaTh HMX Ha MexX- | 4. HarpeB Ten KOHEYHBIX pa3MepoB.

JUCLUIUIMHAPHOM YPOBHE 5. Onpenenenne ko3¢ (HUIMEHTa aKKyMYJIALUU KUPIIUYa PEreHepaTuBHON HaCaIKu.
6. OnpeneneHre KpUTHUIECKOrO AUaMeTpa IMIUHAPUIECKON CTEHKH.
7. UccnenoBaHre KOHBEKTUBHOTO TEIUIOOOMEHA IPU BBIHYXKJIEHHOM IPOI0JIBHOM OOTEKa-
HUH [JTACTUHBI TTOTOKOM BO3JyXa.
8. TerutooTaaya ropu30HTAILHOM TPYOBI IPU CBOOOIHOM JBM)KEHUH BO3/yXa.
9. Tennootaua BEpTUKAIIbLHOM TPYOBI ITPH CBOOOIHOM JIBUYKEHUH BO3/1yXa.
10. Kpu3uc Ternootjauu npu KUINEHUH BOJbI B CBOOOJHOM 0ObeMe.
11.0Onpenenenue yrioBbix KOIPGUIUEHTOB U3JIyUYE€HUS METOJAOM CBETOBOTO MOJEIMPOBA-
HUSL.
12. 3mepenue TemmepaTyphl Tela paJdaliOHHBIM ITHPOMETPOM.

Brnanets OCHOBHBIMH METOJIaMH  MaTeMaTH4ecKoro | /[ns oneHku Tekymiel No3UIUU KOMIIETEHIIMY IPUMEHSIOTCS 1ab0opaTOpHbIE CTEH/IbI 110

amnmaparta s 0o0pabOTKH MOJyYeHHBIX JKC-
NEPUMEHTAIbHBIX PE3YylbTaTOB B O0O0JIACTH
«TemmomaccooOMeHay.

HaBbikamu U metoaukamMu oOOOIIeHHS pe-
3yJIbTaTOB BKCHepI/IMeHTaJILHOfI JCATCIIbHO-
CTH C UCIOJIb30BAHUEM COBPEMEHHBIX HWH-
(hopMaIMOHHBIX TEXHOJIOTHH.

nucnurinie «Teromaccoodmeny. BeimonHsieTcst pacyet, 00001eHne SKCTIEPUMEHTATb-
HBIX JJAHHBIX U MOJIy4€HHE 3aBUCUMOCTEN C MPUMEHEHHEM COOTBETCTBYIOIIETO MaTeMaTH-
YEeCKOro amnmapara.
ITpumep:

ITOPAJJOK OFPABOTKU U TTPEJACTABJIEHU A MATEPUAJIA

1. Haiitu cpegHue 3Ha4eHHs] TEMIEPATYPhI I KaKI0M U3 TOUEK CTeHKu: 1, 2,... 9.

2. Iloctpoutk rpaduk B KOOpauHaATaX t - X, TA€ X - KOOPJIWHATA; OHA OMpEIeseTcs
paccTosiHUEM OT Haudaja OCH abCIMCC 10 TOYKH, COOTBETCTBYIOIIEH MECTy YCTaHOBKH Tep-
Morapel. [IpoBecTu npsMbie JIMHUU Yepe3 TOUKH 1,2,3 B OTHOCTONHON CTEHKE; Yepe3 TOUKH
4,5,6, a Taxxke yepe3 Touku 7,8,9 - B IBYXCIIOHHOMN cTeHKe (00paseln mocTpoeHus rpaduka
IpeJICTaBIICH Ha puc. 1).
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s onpenesieHus TeMIepaTypbl BHYyTPEHHEH MOBEPXHOCTH 00CMX CTEHOK tyy) Mty
HY)KHO MPOJOJKUTH JTUHUU A 1 B 10 nepecedenus ¢ opauHaron x = 0; 1 onpeneacHus
TEeMITepaTyphl HAPY)KHOU MMOBEPXHOCTH OJTHOCIOMHON CTEHKH tH] HE0OXOIMMO MPOIOJIKUTH
JUHUIO A 10 TpaHHIlBl X = 65 MM, a JJI ONPEEICHUS TEMIIEPaTyphbl HAPYKHOM MOBEPXHO-
CTH JBYXCIIOMHOM CTCHKH ty - MMHUIO C HE0OX0AMMO MTPOJOIKUTE A0 IpaHMIlbl X = 130 mm.
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Puc. 1. Pacnipenenenue Temneparypsl 1o TOJIIIHUHE
OJIHO- U JIBYXCJIOMHOM CTEHOK

Temneparypa Ha rpaHulle pasjena IByX KUPIHYeH TeOpeTHUYECKU JI0JIKHA ObITh O/1H-
HAKOBOH JIJIs IIAMOTHOTO M MarHe3MTOBOTO KMPNUYEH (trpm = trpn) B COOTBETCTBOBATH TOY-
ke nepecedeHus JuHui B u C. Ecin B pe3ynbrare onbITa 3TOro HE MOITY4YHJIOCh, HAJ0 BbI-
SBUTh BO3MOKHbBIC TPUYMHBI HECOBITAICHUS.

3. OmnpenenuTs cpeHue TeMIIepaTypbl OMHOCIOWHOM CTEHKH M Ka)KAOro cios (Mare-
pHaJa) IByXCJIOHHOM CTEHKH KaK CpeiHHie apu(PMETUYECKUE.
£, =05(,,, +t,)

fMZ = 0'5(t6H2
t.. =05, +t,,)

JI1st OMHOCIOMHOM CTEHKH

. +t,)
st IByXCIIOMHOW CTEHKH P
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e tc‘P = O’S(tep.ut + tzp.,w) ’

trp.m‘ TEMIIEpaTypa MOBEPXHOCTU IMIAMOTHOI'O KHpIHK4Ya Ha I'paHUIC C MAarHE€3UTOBBIM

KUPIIHYOM;
trp.w - TEMIIEPATYPA NOBEPXHOCTH MArHE3MTOBOIO KMPIIMYA HA TPAHMIIE C IIAMOTHBIM

KUPITHYOM.
4. Onpenenuth 3HaYeHUs KOA(PPUIMEHTOB TEMJIONPOBOAHOCTH MarHe3UTOBOTO KUp-

[14a 110 ba u Lo Y IIaMOTHOIO 110 bz , COOTBETCTBYIOILIUE UX CPEIHUM TEMIIEpaTypam
Jm = 4,65 — 1,7*10-3% _ Br/w*K ;

= 0,84 + 0,6%10-3% . Br/m*K.
5. OHpez[eJII/ITL INIOTHOCTH TCIIJIOBOI'O IIOTOKA, HepeﬂaBaeMoro qepes CTeHKy TCI1J10-
POBOHOCTHIO:
JUISL OZTHOCJIOMHOM CTEHKH 110 hopMyIte

_ t(ml — tHl

RN
JUTSL IByXCIIOMHON CTEHKH 1O (opMyIie
t3712 — t/tZ
G = 5—
oy M
A, A

w Mmoot
’

6. OnpenenuTh MOTEPU TEIUIOTHI M3JIIYYEHUEM (us;. C HAPYKHBIX MOBEPXHOCTEH, HC-

T0JIb3Ys yPABHEHHUE
o (EY (Y
Dun =41 T00) 100

rme  Co=5,67 Br/m2-K4 — xoaddutinent nznydeHus: abCoIOTHO YEPHOTO TeIa;

£ N £ )
¢ - CTEMEeHb YePHOTHI CTeHKH (B JaHHOM padote “¢ = 0,8);

TH u Tx — abcomoTHBIE TeMIlepaTypbl HApY>KHOM IMOBEPXHOCTH OJHOCIONHOW U
JIBYXCJIOWHOM CTEHOK M OKpYyXkatoiiei cpenbl, K.
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Hnst onnocnoinoi crenku TH = TH1 ; qyis aByxcnoiiHoit TH = TH2 ;

7. Onpenenutsb gucio moxodus ['pacroda
3

gl
GI’=7,BA'[’

rae 9. YCKOPEHUE CUJIbI TSKECTH, 9= 9,81 m/c2 ;
I OTPEEAIOMUN pa3Mep (I TOPU3OHTANBHBIX TJIOCKUX MOBEPXHOCTEH 3TO pas-

Mep MEHBIIIEH CTOPOHBI), (e 0,115 m;
L - KO3PPUIHEHT KHHEMaTHUECKON BS3KOCTH BO3/yXa, M2/C; ONpPEIeNseTCs M0 TeM-
neparype norpaHuyHOro cios
tric = 0,5(ta + tx);

B TeMIepaTypHbiid k03 puimeHT 00beMHOro paciupeHus, rpai-1;

A
IJIs Ta30B e we

At = tH - K — pPa3HOCTb TEMIIEpaTyp HapyKHOW IMOBEPXHOCTH CTEHKH M OKPY’KarOIIEH
cpensl, rpa.

8. Yucno nonodust Ilpanarns Pr onpenenuts npu TeMieparype NOrpaHUYHOTO CIIOS
trc .

9. Paccuurars yucno Hyccenbra no ypaBHEHHIO OA00MS
Nu=c(Gr-Pr)'e ’
rae 3HaueHus "C" u "n" - KOHCTaHTHI, 3aBUCsIUE OT komiuiekca (Gr-Pr); oHu mpuBeneHbI B
taom. 1 [punoxenus [B) 2];
€ - MMONPaBOYHbIN KO3(PPULIEHT.

Tak kak TerIo0TIaloIas TOBEPXHOCTh OOpalleHa KBepXy, TO B ypaBHEHHUE MOA00uUS
BBOJIUTCS MONpaBka € = 1,3, TO ecTh MOJIy4eHHOE N0 pacueTy 3HaueHue Nu (Wi o ) yBeIu-
yuBaetcs Ha 30 %.

3nauenus uncna [Ipanamis Pr, kuHeMaTHdecKol BI3KOCTH L B KOd(PuIeHTa Termio-
MPOBOAHOCTH A IS BO3AyXa MPHU Pa3IUYHBIX TeMIEparypax MmpuBeaeHbl B Tabn. 2 [lpu-
JIO’KEHUS.

10. Onpenenuth K03(POUIUEHT TEIJIOOTAAYN CBOOOJTHONW KOHBEKITMEH O, W3 YHCla




CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnaaupyemMble pe3yabTaThl 00ydeHUs

OneHouHble cpecTBa

Hyccenbra A

11. Onpenenuts NOTEPU TEIUIOTHI KOHBEKLMEN (K Ul OJHO- U JIByXCIOMHON CTEHKH
110 3akoHy HerotoHa - Puxmana
q. =, (t, —t,)
12. BpUUCIUTE CyMMapHBIE MOTEPU TEIUIOTHI C HAPYKHOW MOBEPXHOCTH OIHO-
JIBYXCIIOMHON CTEHOK

qZ = qu3.1 + qK

14. CpaBHUTB NOTYyYEHHBIC PE3YIABTATHI, IPEICTABUB UX B TAOIUIIE.
CpaBHeHUE pe3ynbTaToB OIbITA

CreHnka T1I0THOCTB TEIIOBOro moToKa, Br/M” |TTorpemmHocTs
OTJ]aBa€MOro B [Iepe1aBaeMoro o
arMocdepy BHYTPH CTEHKH  |QTHOIIIEHHIO K
KOHBEKIIMEN U | TEIJIONPOBOJHOCTHIO qt, %
unmymianruars  AY at
Opnnocnolinas
JIByxcnoiiHas




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

IIpomeskyTouHas arrecrauus 1Mo JUCHUIUIMHE «TemmoMaccooOMeH» BKIHOYAeT TEOopeThde-
CKHE BOIIPOCHI, MO3BOJISIONINE OIICHUTh YPOBEHb YCBOSHHS OOYYArOIIMMUCS 3HAHHMA, U MpaKTHYe-
CKUE 3aJaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMM W BIIQJCHUH, MPOBOIUTCS B
¢bopme sK3aMeHa, B (hopMe BHIOTHEHUS U 3aIUTHI KypCOBOM paboThI, 3a4eTa.
OK3aMeH 10 JaHHOM AMCLUIUIMHE NPOBOJUTCA B YCTHOW (popMe MO HK3aMEHAlMOHHBIM OHiIeTaM,
KKl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO MIPAKTHUECKOE 3aJaHHE.

[Tokazarenu u KpUTEpUN OLICHUBAHUS YK3aMEHa:
— Ha OILIEHKY «OTIMYHO» (5 6ayioB) — 00yYaromuncs 1EMOHCTPUPYET BHICOKUN YPOBEHB CPOPMHU-
POBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHCTEMAaTUUYECKOe U I1y0oKoe 3HAaHUE y4yeOHOro mare-
puana, CBOOOTHO BBIMOJHACT MPAKTUYECKHUE 3a7aHUs, CBOOOAHO OMEPUPYET 3HAHUSIMHU, YMEHHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.
— Ha OLIEHKY «xopomoy (4 O6amra) — o0yJaroImuiicss IEMOHCTPUPYET CPEIHHUNA YpOBEHb cPopMUpo-
BaHHOCTH KOMIIETEHILIMIA: OCHOBHBIC 3HAHHUSA, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCA HE3HAUUTEIbHbBIE
OmKOKH, HETOYHOCTH, 3aTPYJHEHUS MIPH aHATUTHUYECKUX OIEPAlNsX, IEPEHOCe 3HAHUN U YMEHUI
Ha HOBbIE, HECTAHIAPTHBIE CUTYALIUU.
— Ha OILICHKY «YIOBJICTBOPUTETHHO» (3 Oamia) — oOyJaromuiicss IEMOHCTPUPYET MOPOTOBBIA ypo-
BEeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JI€¢ KOHTPOJIBHBIX MEPONPUATUN JTOMYCKAIOTCS OIMINO-
KH, TIPOSIBISIETCS. OTCYTCTBHE OTHENBHBIX 3HAHWH, YMEHHH, HABBHIKOB, OOYYAIOIIUIICS UCIIBITHIBACT
3HAYUTENIbHBIC 3aTPYAHECHUS MPU ONEPUPOBAHUU 3HAHUSMU U YMEHHUSMHU IPH MX MEPEHOCEe Ha HO-
BbIC CUTYaIIHH.
— Ha OLIEHKY «HEYAOBIETBOPUTEIbHOY (2 6amia) — oOydaromuiicss JeMOHCTPUPYET 3HaHUsI He Ooliee
20% TeopeTHdecKoro Marepuasa, J0IyCKaeT CyIIEeCTBEHHbIE OMIMOKH, HE MOKET MOKa3aTh UHTEI-
JIEKTyallbHbIE HABBIKW PELIEHUS MPOCTHIX 3a/1a4.
— Ha OIIEHKY «HEYIOBJIETBOpUTENTHHO» (1 Oamt) — oOydaronuiicss He MOXET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS MHPOpPMALMU, HE MOXKET MOKa3aTh MHTEIJIEKTYyallbHbIE
HaBBIKH PEIICHHS MTPOCTHIX 3aj1ad.

KypcoBas pabota BbINONHSAETCS 10 PYKOBOJCTBOM IpenojaBaTelis, B IPOLecCce ee Hamuca-
HUS 00Yy4Yaroluiicsl pa3BUBAeT HAaBBIKM K HAy4yHOM paloTe, 3aKperJisisi U OJHOBPEMEHHO PacCIIUpsIs
3HaHUS, TIOJyYeHHbIEe TIpU U3ydyeHuu Kypca «Termmomaccooomen». IIpu BbImOMHEHUN KYypcOBOM pa-
00TBI, O0yJaroUUiics TOMKEH IMOKa3aThb CBOE yMEHHE paboTaTh ¢ HOPMATHUBHBIM MaTepHalioM U
JIPYTUMH JINTEPATYPHBIMU HUCTOUYHUKAMH, @ TAK)XKE BO3MOKHOCTh CUCTEMATU3HPOBATh U aHAIU3UPO-
BaTh (PaKTHMUYECKUI MaTepuall 1 CaMOCTOSITEIbHO TBOPUECKH €0 OCMBICIHBATb.
B nporiecce Hanucanus KypcoBoil paOoThl, 00y4YaIOIIUICS JOHKEH pa3o0paThCs B TEOPETUUECKUX
BONpOCcax M30paHHON TEMbl, CAMOCTOSTENBHO MPOAHAIN3UPOBATh MPAKTUYECKUN MaTepuai, paso-
OpaTh U 000CHOBATH MpaKkTUUeckue npeaiokenus. Kypcosast pabota BBIIOTHSAETCS IO BapUaHTaM U
MPECTaBISAETCS 00YYArOIUMUCS B IEYaTHOM U 3JIEKTPOHHOM BHJIE.

[Tokazarenu u KpUTEpPUN OLICHUBAHUS KYPCOBOM paOOTHI:
— Ha OIEHKY «OTIW4YHO» (5 0aymioB) — paboTa BBIOJTHEHA B COOTBETCTBUH C 3aJjaHUEM, 00ydaro-
IIUICS TOKA3bIBAET BBHICOKUI YPOBEHBb 3HAHHM HE TOJIBKO Ha YPOBHE BOCHPOM3BENCHUS M OOBSCHE-
HUS UH(OpPMAaLMK, HO U MHTEJJIEKTyallbHbIe HABBIKM PELIECHUs MPoOJIeM U 3a7ay, HaXOXKACHUS YHHU-
KaJTbHBIX OTBETOB K MPOOJIeMaM, OIEHKH U BHIHECEHUSI KPUTHUECKUX CYXKICHHUIA;
— Ha OIIEHKY «xopo1o» (4 6amra) — paboTa BBITIOJIHEHA B COOTBETCTBHUH C 33J]aHUEM, 00YJaIOIUNACS
MOKA3bIBAET 3HAHUS HE TOJILKO Ha YPOBHE BOCIIPOHM3BEIACHHS U 00BsCHEHUS WH(OpPMALIUY, HO U UH-
TCJUICKTYAJIbHBIC HABBIKU PCHICHUSA HpO6J’ICM " 3aJlad, HaAXOXXACHUA YHHKAJIBHBIX OTBETOB K IIPO-
Onemam;
— Ha OLIEHKY «YyJOBJIETBOPUTENHHOY» (3 Oamna) — paboTa BHINOJHEHA B COOTBETCTBUU C 3a/IaHHEM,
00y4JaroIuiics MoKa3bIBaeT 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS M OOBSICHEHUsT MH(OpMAIUK, NH-
TEJJICKTYaIbHbIC HABBIKH PEIICHHS TPOCTHIX 3a7ay;



— Ha OLIEHKY «HEY/IOBJICTBOPUTEILHOY (2 Oayuta) — 3ajaHre pernoaBaTess BHIIIOTHEHO YaCTUYHO, B
MIPOLIECCE 3AIUTHI padOTHI 00YJAIOIIHIACS JOIMYCKAET CYIIIECTBEHHBIE OTMOKHU, HE MOKET TI0Ka3aTh
WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABICHHON 3a1a4H.

— Ha OIICHKY «HEYIOBJIETBOpHUTENbHO» (1 Oain) — 3amaHue mpenoaaBareisl BHIMIOTHEHO YaCTUYHO,
00yYaroIIUICs HE MOKET BOCIIPOU3BECTH U OOBSICHUTD COJICPKAHNE, HE MOXKET TI0Ka3aTh WHTEIUICK-
TyaJlbHbIC HaBBIKU PEIICHUS TTOCTABJICHHON 3aJ1auu.

[Tokasarenu u KpUTEPUN OLICHUBAHUS 3a4eTa!

- «3aYTCHO» - O0YYAIOIIUICS CIPABUIICS C PEIICHHEM KOMIUICKCHBIX 33]1a4 M 3aIlUTHI Kyp-
COBYIO paboTy.

- «HE3aYTEHOY» - 00YYAIOIINICS HE CIIPABUIICS C PEIICHUEM KOMIUICKCHBIX 33714 U C BBIMOJI-
HEHHEM KypCOBOH paboTHI.

8. YueOHO-MeTOaUYecKOe U HHPOPMAIHOHHOE o00ecTiedeHne THCIUTITHHbI

"Tensiomaccooomen"
a) OcHOBHas JUTEpaTypa:
1. Cemenos, O. I1. OcHoBHI TeriomaccooOmeHna : yue6. mocooue / FO.IT. CemenoB. — Mockaa :
NH®PA-M, 2019. — 246 c¢. — (Beiciee oOpaszoBanme: bakamnaBpuar). —

www.dx.doi.org/10.12737/textbook _5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1.
- Tekct : anexkTpoHHBIN. — Pesxum nocryma: https://znanium.com/catalog/product/945242

2. lIBetkoB, ®@.D. TeruiomaccooOMeH [ DIEKTPOHHBINA pecypc]: yaeOHuk s By3oB / [lBerkos @.D. -
M. : U3patensckuii oM MOU, 2017.

Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) JonomuuTtenpHas TUTEpaTypa:

1. Mupawm, A.O. Texnuueckas TepMoinHaMuKa. TerioMmaccooomer / A.O. Mupawm, B.A. TlaBnenko -
M. : UznatensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - TekcT : 31neKTpOHHBIi //

9bC "KoncymnbpTant cTynenra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexxum goctyna : mo moj-
ITNCKE.

2. Munko, K.b. HucnenHoe perienue 3a1a4 ruApoIMHAMHUKH W TETIOMAaccOOOMeHa : y4eOHOe Toco-
oue / K.b. Munko, I''I'. Saskos. - M. : MDU, 2020. - ISBN 978-5-383-01425-7 - Tekcr :

anektponusit  // ObC  "KoncympTant  crtymeHta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pexxum mocrtyma : 1mo moamuc-
Ke.

3. Kynuros, A. A. TemtomaccooOmeH : yueOHoe mocobue / A. A. KyaunaoB. - Mocksa : UTHOPA-M,
2020. - 375 c. - (Beiciiee o6pa3zoBanue: bakanaBpuar). - ISBN 978-5-16-011093-6. - Tekcr :
anekTponHbi. - URL: https://znanium.com/catalog/product/1046937 — Pexwum mocryma: 1o
TIOJIITUCKE.

4. Terutoniepenaya : yue6Hoe mocodue : B 2 4. Y. 1. OcHoBwl Teopuu Teronepenayu / B. C. Uepen-
Hu4eHko, B. A. CununeiH, A. M. Anmudepos, 0. U. lapos ; nox pea. B. C. UepennudeHko.
— Mocksa : UHOPA-M, 2020. — 221 c. — (Bricmee obpa3oBanune: bakamaBpuar). - ISBN
978-5-16-014715-4. - Teker : AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1001086 — Pexwum gocTyma: 1Mo moamnucke.

B) Mertoauueckue YKa3aHus:

1. MarseeBa, I'.H. Ilepenaua TeminoTsl 4epe3 CTEHKY IPU CTALMOHAPHOM TEIJIOBOM pexuMe (Jad.
paborta Nel) [Tekcr]: MeTon. yKa3aHHs K BBHIMOJHEHUIO J1ab. padotsl / I.H. MartBeeBa - Mar-
HuToropck: M3a-so Maruurtoropck. roc. TexH. yH-ta uM. I'.1.Hocosa, 2015. - 12 c.

2. MatgeeBa, ['.H. HarpeB maccuBHBIX Ten npH TpaHnyHbIX ycnoBusax I poma (;1a6. padorta Ne3)


https://znanium.com/catalog/product/945242
http://www.studentlibrary.ru/book/ISBN9785383011720.html
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://znanium.com/catalog/product/1046937
https://znanium.com/catalog/product/1001086

[Tekct]: Meron. yka3aHus K BBIIOJIHEHHIO J1a0. pabotsl / I.H. MaTBeeBa - MarauToropck:
N3n-Bo Marautoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2015. 11 c.

3. MargeeBa, ['.H. Temnootnaya ropu3oHTaIbHON TPYObI IPH CBOOOHOM JBMXKCHHH BO3ayXxa (J1a0.
pabora NoS5) [Tekct]: meTon. ykasaHwsi K BbIOJHEHHIO 1ab. padoter / I'.H. MarBeeBa
Marunutoropck: M3a-so Marautoropck. roc. Texs. yH-ta uMm. [.J11.HocoBa, 2016. - 12 c.

4. Martseesa, I'.H. VccnenoBanne KOHBEKTUBHOTO TEINIOOOMEHA IPU BBIHYKIEHHOM IIPOJI0JIBHOM
00TeKaHUHW IJIACTUHBI MOTOKOM Bo3ayxa (1ab. padora Ne9) [Tekct]: mMeroa. yka3zaHus K
BEIMIONTHEHUIO J1a0. pabdotel / [.H. MarBeeBa - Marautoropck: M3n-Bo MarHutoropck. roc.
TexH. yH-Ta uM. [".11. Hocosa, 2015. -9 c.

5. MartseeBa, I'. H. DkcnepumeHTalbHOE HCCIEAOBaHUE IPOLECCOB TEIJIOOOMEeHa : ydeOHOoe
nocobue / I'. H. Matseesa, FO. 1. Taprakosckuii, b. K. CennukuH. - 2-¢ U3/1., MOATOT. 1O TeY.
u3g. 2008 r. - Marauroropck : MI'TY, 2011. - 1 axekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooObeKkT. - TekcT : AneKTpOHHBIN. - CBEICHUS AOCTYIHBI
takke Ha CD-ROM.

6. MatBeeB, C.B. TemmomaccooOMeH [DnekTpoHHBINA pecypc]: yuebHoe mocooue / C.B. MaTBeeB. —
OI'bOY BO «MI'TY um. I''. HocoBay, 2019. - Pexum nocryna:

https://magtu.informsystema.ru/uploader/fileUpload?name=3934.pdf&show=dcatalogues/1/1530507

/3934 .pdf&view=true

r) IIporpammuoe obecrieuenrie u MHTEpHET-pecypCh

Haumenosanue [10 Ne norosopa Cpok J1elicTBUS JIMIIEH3UH

CrangapTHbIe

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CBo06oiHO 6eccpouHo
pacrpocTpaHsieMoe

FAR Manager CBo00IHO pacpocTpaHsieMoe | 6ecCpoyHO

JomnonHuTtenpHbIe

Microsoft Windows 10 Pro 1-1227 o1 8.10.2018 11.10.2021

1.  ®enepanbHblil HHCTUTYT MpoMbIIIeHHON coOcTBeHHOCTH : caiit POCITATEHTA / ©UIIC. —
Mockga : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ — Pexwum mocrtymna: cBOOOIHBIN. —
TekcT: 2JeKTPOHHBIN.

2. Poccwuiickmii naaekc HaydHoro nutupoBanus (PUHLI) : HanmonanpHas 6ubimorpaduyeckast
6a3a JaHHBIX HAy4HOTo HUTHpoBaHus. — Tekct: anekTpoHHbI // eLIBRARY.RU : HayuHas
3JIeKTpOHHAs Oubamoreka : cat. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp — Pexwum gocTyma: s 3aperucTpup. Moab30BaTeIeH.

3. Axanmemus Google (Google Scholar) : monckoBas cucrema : caidt. — URL:
https://scholar.google.ru/ — Pexxum mocryna: st 3apeructpup. nojp3oBaTeneid. — TeKcT:

3JIEKTPOHHBIN.
4.  EnuHOe OKHO JI0cTyma K MH(POPMAIMOHHBIM pecypcaM : AJIeKTpOHHas OMOIoTeKa : CalT /
OIr'AY 'HUU UTT "UHOOPMUKA". — Mockga, 2005. — . —~URL: http://window.edu.ru/ —

Pexxum noctyna: cBoO0AHBIN. — TEKCT: 3I€KTPOHHBIH.
5. East View Information Services : DnekrponHas 6a3a nepuojuueckux uzganuii / OO0
«MBHUC. — URL: https://dlib.eastview.com/ — Pesxum foctymna: mo nmoamnucke. — TekcT: anek-

TPOHHBIN.
6.  Poccumiickas ['ocynapcrBennas 6uoimoreka. Katanoru : caiit / Poccuiickas rocygapcTBeHHas
oubanorexa. — Mocksa : PI'B, 2003 — . URL.: https://www.rsl.ru/ru/4readers/catalogues/ —

Pexxum moctyma: cBoOOaHBINA. — TEKCT: AIEKTPOHHBIH.


https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3934.pdf&show=dcatalogues/1/1530507/3934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3934.pdf&show=dcatalogues/1/1530507/3934.pdf&view=true
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/

7.  DOnexrponnHas oubmuorexka MI'TY um. I'. . Hocora. — URL.:
http://magtu.ru:8085/marcweb2/Default.asp — Pexxum moctyma: s 3aperucTpyp. MoJib30Ba-
Tesel (BXO/[ C BHEIIHEH CETH M0 JIOTUHY H MAapoiiio). — TeKCT: 3IeKTpOHHBIH.

8.  VauBepcuterckas napopmannontas cucrema POCCHS : HayuHas 2ieKTpoHHAsi OnOIMoTeKa
: caiit / HUBL] ; Oxonomuueckuii pakynprer MI'Y. — Mocksa : HUBII, 1997 — .- URL:
https://uisrussia.msu.ru — Pexxum goctyma: cBOOOIHBIN. — TE€KCT: 3JCKTPOHHBIH.

9.  Web of science : MexxnyHapoaHasi HaykoMeTpuieckas pedepaTuBHas U MOJHOTEKCTOBas 0a3a
JTAHHBIX HaydHBIX u3manuii : caiit. — URL: http://webofscience.com — Pexxum mocryma: mis
3aperucTpup. nosub3onareneit (Bxox no [P-agpecam By3a). — TeKCT: 37€KTPOHHBIMN.

10. Scopus : MexnyHapoaHas pedepaTuBHas M MOJTHOTEKCTOBAs CIIpaBOYHast 0a3a TaHHBIX HAyY-
HBIX u31anuii : caiit. — URL: http://scopus.com — Pexxum goctyrma: s 3aperucTpup. mojb30-
Barenei (Bxon no IP-anpecam By3a). — TeKCT: 371€KTPOHHBII.

11. Springer Journals : MexayHapoiHas 6a3za MOJHOTEKCTOBBIX KypHasoB : cailT. — URL:
http://link.springer.com/ — Pexxum noctyna: ajist 3aperucTpup. nojb3oBareiei (Bxox mo IP-
azpecaM By3a). — TeKCT: 2JIEKTPOHHBIN.

12. Springer Protocols : MexayHapoaHast KOJUIEKIHS HAyYHBIX TPOTOKOJIOB 110 Pa3IMYHBIM OT-
pacism 3Hanui : caiit. — URL: http://www.springerprotocols.com/ - Pexxum ngoctymna: s 3a-
peructpup. noas3zoBateieit (Bxox no IP-agpecam By3a). — TekcT: 31€KTPOHHBIM.

13. SpringerMaterials : MexnyHapoHas 6a3a HayuyHbIX MaTE€pUaIOB B 00J1aCTH (PU3UYECKUX HAYK
u uikuHupuHra : caiit. — URL: http://materials.springer.com/ — Pexwum goctyna: st 3ape-
THCTPHP. MoJIb30Barenei (Bxoxa o IP-anpecam By3a). — TeKCT: 3JC€KTPOHHBIH.

14. Springer Reference : Mexxaynapoanas 6a3a CripaBOYHbIX M3/IaHHN 110 BCEM OTpacisiM 3HAHHM:
cait. — URL: http://www.springer.com/references — Pexwum mocryna: 1uist 3aperucTpup.
nosi30Baredeit (Bxox o IP-anpecam By3a). — TekcT: 31EKTPOHHBIH.

15. zbMATH : Mexnynapoanas pedeparuBHas 6a3a JaHHBIX 110 YUCTOH M MPUKIIAJHON MaTeMa-
tuke : caiit. — URL: http://zbmath.org/ — Pexxum noctyma: amst 3apeructTpup. mojb3oBareneit
(Bxox no IP-anpecam By3a). — TeKCT: 37€KTPOHHBIH.

16. Springer Nature : MexayHapoHas pedepaTUBHasI U IOJHOTEKCTOBAs ClipaBoYHas 06a3a JaH-
HBIX HaY4HBIX U3fanuii : cat. — URL: https://www.nature.com/siteindex — Pexxum moctyna:
JUIsL 3apETUCTPUP. MOJIb30BaTeNe. — TEKCT: 371€KTPOHHBIH.

17. ApxuB Hay4yHBIX )KypHaJOB : caliT / HanimoHanbHbIN 37€KTPOHHO-UH(POPMALIMOHHBIM KOHLIOP-
muyM. — Mocksa : HOUKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ — Pexxum mo-
CTyma: Juis 3aperucTpup. monb3oBareseit (Bxo no IP-aapecam By3a). — TEKCT: 31€KTPOHHBIM.

18. eLIBRARY.RU : HayuHas snekTpoHHas Oubnuoreka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru — Pexwum noctymna: 1uist 3aperucTpHp. Hosb3oBaTeseil. — TeKCT: AMeKTpoH-
HBIH.

19. PYKOHT : HanmoHanbHbIN HUPPOBOI pecype : MeXoTpaciieBas 3JeKTpOHHas OMOIMoTeKa :
caiit / korcopimym «KOTEKCTYMy. — CkonkoBo, 2010 — . — URL: https://rucont.ru — Pe-
UM JIOCTyHa: JUIsl aBTOPHU3. Mosb3oBaTeneil. — TekeT: 37eKTpOHHBIH.

9. MarepuajibHO-TEXHHYECKOE o0ecnedeHue JUCHUTLIUHBI

B cooTBeTcTBHM ¢ y4eOHBIM IUTAHOM IO JAMCHHILIHHE «TermioMaccooOMeH» MPeayCMOTPEHBI
CIIETYIOIIMEe BUJBI 3aHATHH: JEKIIMOHHBIC, MPAKTUYECKHIE 3aHSATHUS, CAMOCTOATEIbHAs padoTa, KOH-
cyneranuu (crosniderrt BHKP), 3auer, sx3amen, kypcoBast pabora.

Tun u Ha3BaHWE ayUTOPUH OcHanieHue ayJInTopum
VY4ebHble ayIMTOPUH VIS IPOBEICHUS 3a- MynbTUMeuiiHbBIE CPEACTBA XPAaHEHUs, Iepelau U
HSITHIA JICKIITMOHHOTO THTIA IpeJICTaBIeHNs HH()OPMALIUH.
VYuebHas ayauTopus Ui IpOBeIeHHS J1a- Kommiekc 1abopaTopHBIX YCTaHOBOK MO TEXHUYE-
OOopaTOpHBIX padoT: CKOW TepMOJIMHAMHKE, KOMILIEKC JTA0OPaTOPHBIX
nabopaTopust TEPMOIUHAMHUKH YCTAaHOBOK 10 U3YYEHMIO MPOLIECCOB TEIUIONEPENAUH,

JIATP; snexrpornieun, poTallMOHHBIE HACOCHI.

VYuebHas ayIuTopus Ui IPOBEICHHS JIa- YcTaHOBKa MO OIMPEEICHUIO YTITIOBBIX KO3 PHIINEH-
00paTopHBIX paboT: TOB M3JIy4EHHs; YCTAHOBKA MO M3YYEHHIO IPOLIECCOB
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Tun v Ha3BaHMe ayIUTOPUN

OcHalleHne ayauTopun

naboparopust TeIIOMaccooOMeHa

KHUIICHUS KUJIKOCTH; DIIEKTPOIIeUH, TpaHC(HOpMATOP;
nupomeTtp Testo 830-11, Roynger-89, IIpomuns.

VY4eOHble ayIUTOpUN IJI1 IPOBEICHUS

IIPAKTUYECKUX 3aHATUMN, TPYIIIOBBIX U UH-
JUBHIYAJIbHBIX KOHCYJIBTALMM, TEKYLIErO
KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTALlUH

Jlocka, men.

VYyeOHble ayAUTOPUU IJI BHITOTHEHUS
KYpPCOBOT'O MPOEKTHUPOBAHMUS, TOMEILICHHUS
JUIS CAMOCTOSITENIbHOM paboThl 00yvaro-
X CS

[Tepconanbubie koMIbioTepHI ¢ makerom MS Office,
BBIXOJIOM B IHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTENBHYIO CPEy YHUBEP-
cuTeTa

[Tomerenue st XpaHEHHsT U TPOGUITAKTH-
94EeCKOro 00CITyKUBaHUS y4eOHOTO 000py-
JIOBaHHUS

Cremnaxu, ceidsl 11 XpaHEeHUs Y4eOHOTO 000py-
JIOBAHMSI

WHCTpyMEHTHI 17151 pEMOHTA J1a00paTOpHOTO 000pYy-
JIOBAHMSI




