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1 Ilean ocBOEHMSI AUCHHUILJINHDBI

[{enpr0 0cBOCHMS JUCLHUILUIMHBI « TEMIOTEXHUKaA SABISAETCA U3Yy4CHUE OCHOBHBIX IOHATUN U
3aKOHOB TE€PMOJMHAMMKH, TEILIONEPENayd, TEPMOIAUHAMUUECKUX IIPOLECCOB U LUKIOB DHEPIeTH-
YEeCKHUX YCTaHOBOK, CIIOCOOOB IMepeaud TEIUIOTHl M OCHOB TEIJIOBOTO pacyera (hyHIaMEHTaIbHBIX
3aKOHOB IEpEHOCa TEIUIOThl, COBPEMEHHON TEOpPUM TEIJIOOOMEHa M NMPUMEHEHHE MX B TEIJIOBBIX
pacyeTax HarpeBa M OXJXKACHUS TEl PA3IUYHOM (OPMBI C Pa3IUUYHBIMU  TEIIO()U3UYECKIUMU
CBOWCTBaMM, TOPEHUS Ia3000pa3HOI0, XKHUIKOI0 U TBEPJOr0 TOILUIMBA.

2 Mecto aucuuniiuHbl B cTpykrype OOII cieunanurera

Kypc b1.b.17 «Temnorexauka» BXOAUT B 0a30BYIO YacTh 00pa30BaTEIHLHON MIPOrpaMMBbI 110
HAIpPaBJIEHUIO NMOATOTOBKM (crienuanbHocTh) 21.05.04 «I"opHOe neno» co cnenuanuszauuen «I op-
HbI€ MALIMHBI 1 000pyI0BAHUEY.

VYcnenHoe ycBoeHHE MaTepralla MpeArnoiaraeT 3HaHue CTyIeHTaMU OCHOBHBIX I10JIO’KEHUI
cienyroumx aucuuiuinH: b1.5.07 Matemaruka: nuddepeHunanbHoe M MHTErpajlbHOE NCUUCIICHUS;
b1.5.08 ®usuka: repmoaunamuka. b1.5.11 Xumus.

3HaHus, MOJIy4YeHHbIE CTYJCHTaMU NPU U3y4eHuu Kypca «TernorexHuka» HeoOX0AUMBI ITpU
BBINTOJIHEHUH HAYYHO-HCCIIEI0BATENbCKUX M BBITYCKHOW KBATHU(PUKAIIMOHHON padoT.

Marepuan JUCUMIUIMHBEI 6a3UpyeTcsl Ha paHee U3yYEeHHOM MaTepuase KoMIliekca o0Ieo0-
pa3oBaTeNbHBIX U CHEIHAIBHBIX JUCUUILUINH, KOTOPBIH obecrieunBaeT popMrupoBaHue TpeOyeMoro
YPOBHSI KOMITETEHLIMU OOYyYaroIlerocsi ¥ MOJATrOTOBKU I10 HAINPABJICHHIO MOJArOTOBKM (CHELMab-
HocTh) 21.05.04 «["opHOE neno» co cnennanuzanueii «I'opHbIe MaIIMHBI ¥ 000PYAOBAHHE.

3 Komnerenuun ody4aromerocsi, popmMupyemMblie B pe3yJbTaTe 0CBOCHHS TUCHHIIUHBI
(MoayJifl) M IJIAHUPYeMbIe Pe3yJbTAThl 00yUeHUs!

B pe3yiabTaTe OCBOCHUS NHUCHUIIIINHBI «TenmorexHuka CTYACHT HOJIKCH 06J'Ia,[[8.TB cleny-
IOIMMMHU KOMIIECTCHIIUSIMU.

CtpyKTypHBII
HJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMITETEHITHH
OK-1. CnocoOHOCTBIO K a0CTPaKTHOMY MBIIIJIEHUIO, aHAJIU3Y, CHHTE3Y
3HaTh! OcHOBHBIE CYIIECTBYIOIIEE NEHCTBYIOIIEE TEIMIOTEXHUYECKoe 000pyoBaHKE

MIPOMBIIIJIEHHBIX MPOU3BOJICTB; HAMpPaBJICHUS COBEPIIEHCTBOBAHMS U TEHJICH-
IIUM MUPOBOT'O Pa3BUTH B 00JIACTH TEIUIOTEXHUUYECKOT0 000PY0BaHUS
YMmeTs: OnpenensiTb OCHOBHOE CYILECTBYIOIIEE JEHCTBYIOIIEE TEIUIOTEXHUYECKOE
000pyZI0BaHUE MPOMBIIIICHHBIX MPOU3BOJCTB; ONPEENATh MYTH COBEPILIECH-
CTBOBaHMsI 00JIACTH TETJIOTEXHUYECKOT0 000py10BaHUs

Bnanets: Metonamu cOopa ¥ npeacTaBaeHHs HH(OPMAIMU AJIs ONIPEeSIEHUs] OCHOBHOTO
JEHCTBYIOLIETO TEIIOTEXHUYECKOTO O00O0PYIOBAHMS NPOMBIIUIEHHBIX MPOU3-
BOJZICTB; HaBBIKAMHM KPUTHUYECKOTO aHAJIN3a HAIpPAaBIEHUI COBEPILIEHCTBOBAHUS
B 00J1aCTH TEIUIOTEXHUYECKOT0 000pYy10BaHMS

[1K-14. I'0TOBHOCTBIO Y4acCTBOBATh B UCCIEIOBAHUIX 0OBEKTOB MPOPECCHOHATBHOMN JesITenbHO-
CTH U UX CTPYKTYPHBIX 2JIEMEHTOB

3HaTb: bazoBble 3HaHUS B 00JIACTH €CTECTBEHHOHAYUYHBIX AUCHUIUINH; OCHOBHBIE TIPO-
0JIeMbl €CTECTBEHHOHAYYHBIX JUCUUIUIMH; OCHOBHBIE METOJbI PELIECHUS Mpo-
0JIeM eCTeCTBEHHOHAYYHBIX JUCIUIUIMH.

YmeTs: Bri6pate MeToanku 0a30BbIX 3HAHUI B 00JACTH €CTECTBEHHOHAYUYHBIX JHUCLIH-
IUIMH; TPaMOTHO IOCTAaBUTH 3a/ady, MoJ00paTh METOJMKY HCCIEAOBAHUS U
pelleHrs MOCTaBIeHHON NMpo0byieMbl; TPAMOTHO MOCTAaBUThH 33/ady, MOA00paTh




CTpyKTypHBII
AJIEMEHT [TnaaupyemMble pe3ynbTaThl 00yUCHHS
KOMIIETEHINH

MCTOAUKY HCCIICAOBAHUA U PCUICHUA MOCTaBJICHHOM HpO6JI€MBI " pCHIUTH et
PasHbIMU croco0amu.

Bnagers: HaBpikamu npoBefeHus aHain3a MOCTABICHHOM 3aJlauyd; HABBIKAMHU MPOBEE-
HUS aHaJIM3a TOCTABJIICHHOW 3aJja4yM, BEIOOpA METOJIUKH PEIICHUS IMOCTaBJICH-
HOM 3a/lauM;, HAaBBIKAMU MPOBEICHUS aHAM3a MOCTABJICHHOW 3a7adu, BBIOOpA
METOAMKHU PEIICHHS TTOCTABJIICHHOMN 3a/1a4i ¥ PEIIUTh €€ pa3HbIMU CIIOCOOaMHU.




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MOXYJIs1) VISl 04HOMH (hopMBbI 00ydeHH st

O6ma>1 TPYAOECMKOCTh JUCHUIIIMHBI COCTaBJIACT 3 3a4eTHBIX (S2107050%008%1 108 aKa/J. yaca, B TOM 4YHUCJIC:

- KOHTaKTHas pabora — 55,9 akan. gaca:
- aynutopHas — 54 akaj. yaca;

— BHeayauTopHas — 1,9 akan. yaca;

- camocTosTeNbHas padota — 52,1 akan. Jaca;
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Paznen 1. IlonsiTne TepMOIMHAMUKHI
OK-1
Tema 1.1. Tepmoaunamuka u mMexanuka razoB. Oc- CamocrosiTeTbHOE Koncrext mexuit: |[TK-14
HOBHBIE CBEACHUS. DHTaIbUA, TeIioTa. OCHOBHBIE 6 6 3 8 U3ydeHue y4eOHOi oTd4eT 10 1360 a’ VB
ypaBHEHUs TedyeHHs raza. OCHOBHBIE CBEIICHUS W3 nureparypsl.  Pas- TODHOM PAGOTe pa-|3y
MEXaHHUKHU ra3oB. Jaen 6, 1. 6.1. p p
Tema 1.2. Pexxumel aBrkeHus >kugkocTu. HMcreue- CamocrosTensaoe |KOHCIEKT TeKImii: OK-1
HUE rasa depe3 OoTBepcTus. YpaBHeHue bepnysm. JavieHIe VieGHOM loTier Mo naGo a’ [1K-14
CrpyliHoe nBUkeHHe raza. Temnno- u macconepeHoc. Y1 Y1 . p 3yB
6 6 3 8 |nmmTepaTypbl; TOJI-|TOpHOW  pabore;
SIBneHus1, 3aKOHBI U YPaBHEHHS IEPEHOCA BEIIECTBA, rotoska VI3 Nel.|pacuer mpaxrie
TeIJIa ¥ UMITYJIbCa: TETUIONPOBOTHOCTh, KOHBEKITHS, Paszen 6. 1. 6.1 o ngoro 3a)IEIL)HI/I$I
uzydeHue, tuhQysusi. T ]




Pasnen/rema nuCHUIUIMHEL

Pasnen 2. Ilonarue Temonepenaun

Cemectp

AynuTopHas
KOHTaKTHas paboTa (B
akaJi. yacax)

JICKITUH
abopaTopH.
3aHATHUS

CamocTosTenpHas pabo-
Ta (B akaj. yacax)

Bun camocTtos-
TEeJIbHOM paboThI

dopma TeKyIero
KOHTPOJIS yCIIe-
BAEMOCTH U
IIPOMEXYTOUYHON
aTTeCTalluU

(v

CTPYKTYPHBIH

Kon wu

JJIEMEHT KOMIIECTCHIINN

CamocrostenbHoe |[Koncmekr nekiuii; | OK-1
Tema 2.1. TennomnpoBoaHocTh. JuddepenuanbHoe W3yucHHe yaeOHol oTaer Mo nabopa-|[TK-14
YpaBHEHHE TEIJIONPOBOJHOCTHU. TerIoNpoBOIHOCTD 6 6 33U 8  |nuteparyphi: WJI3|TopHolt  pabote; 3y
IIPY CTAllMOHAPHOM ¥ HECTALlMOHAPHOM PEXHUME. Nod Pasne; 6. I lpacuer m aKane:
Temonepenaya. 6-1' > I; KOTO 381 ;)Hm
Tema 2.2. KOHBEKTHBHBIN TEIUIO- U MAaCCOIEPEHOC ..|OK-1

CamocrositenbHoe |KoHcnekT nekuui;
pU CBOOOJHOM M BBIHYXJIEHHOM TedeHuu. ['uapo- M3VaeHIe VaeGHOM loTaer 1o 1abona [1K-14
JIMHAMUYECKUN U TEIUIOBOM MOTPaHUYHbIE ClIoU. Pa- Y1 yi . p 3yB

6 6 3/3U 8  |mureparyper, MJI3|TOpHOI  pabote;

JMAIIMOHHBIN Terio- u MaccomnepeHoc. OCHOBHBIC
MOHATHS W 3aKOHBI. BHIBI JYYHUCTBIX ITOTOKOB.
CJ10KHBII TEIUIOOOMEH.

Ne3. Pazgen 6, 1.
6.1.

pacyer IpakTHye-
CKOTO 3aJIaHMsL.
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Pa3nen 3. Ilonatue Temiorenepanuu
CamocrosrensHoe |[Koncnekt nexkuwmii;|OK-1
Tema 3.1. Ternorenepanus 3a c4eT COKUTAHUS TOII- u3zydeHue ydyeOHoli|oTyer mno nabopa-|I1K-14
muBa. OCHOBHBIE XapakTepucTuku TorumBa. OcHo-| 6 6 3/11 8 |mureparypsr; WJI3|TopHOU  pabore;|3yB
Bbl TECOPUU FOPEHHUS. Ned4. Pazgen 6, m.|pacdyer mpakTuye-
6.1 CKOTO 3aaHus.
CamocrostensHoe |Koucmekr nexnmii;|OK-1
Tema 3.2. PacueTsl MOJHOTO W HEMOJIHOTO TOPEHUS n3ydeHue ydeOHoii|oTyer mo mabopa-|I1K-14
TOIJIMBA. Y CTPOMCTBA AJIs CXKUraHus ToruMBa. Ten-| 6 6 3/31 12,1 |nureparypsi; M/I3|TopHOit  paborte;|3yB
JIOT€HEpanus 3a CYET ANEKTPOIHEPTUU. Ne5. Pazgen 6, m.|pacdyer mpakTuye-
6.1. CKOTI'O 3aJaHMusl.
Hroro no pazaeny 3 6 12 6/411 20,1
Mpomexyrounas |OK-1
TloaroroBka x 3a-
[IpomexxyTounas arrecrarus 6 qery. T 6.3 arrecrauusa - 3a-|11K-14
Y AR O2 ey 3yB




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jnis perieHusi MpeayCMOTPEHHBIX BUIOB y4eOHOW paboThl MpHU U3YyYEHHH IUCLUUIUIMHBI
«TemnoTexHuKa» B KauecTBE 0Opa30BATEIBHBIX TEXHOJIOTHH HCIIONB3YIOTCS KaK TPaJWIHOHHEIE,
TaK ¥ MOJYJIbHO-KOMIIETEHTHOCTHBIE TeXHOJIOTHH. [lepenaya HEOOXOIUMBIX TEOPETUYECKHX 3HA-
HUH ¥ HOPMHUPOBAHKE MPEICTABICHUI 10 KypCy MPOUCXOIUT C MIPUMEHEHUEM MYJIBTHMEAUHHOTO
o0opynoBanusl. JIEKIMOHHBINM MaTeprall 3aKpeIUIsIeTCsl Ha 1a00paTOpHBIX paboTax, rie IpUMEHsIET-
Csl COBMECTHAsI ICTEILHOCTh CTYJCHTOB B TPYIIIE, HAPaBJICHHAs! HA PEIeHUe OOMLIeH 3a1auu my-
TEM CJOXEHHUsS Pe3yJIbTaTOB MHIWBUAYAJTbHOW Pa0OTHl WICHOB Tpynubl. [ pa3sBUTHA U COBEp-
IIEHCTBOBAHUSI KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYJEHTOB OPraHU3YIOTCS MPAKTHYECKUE 3aHSs-
THUS B BUJI€ AUCKYCCHUM, aHAIM3a PEAIbHBIX MPOOIEMHBIX CUTYyallui 1 MEXIUCIUILTMHAPHBIX CBS3EH
U3 Pa3IMYHBIX 00JacTeil B KOHTEKCTe pemaeMoi 3agayn. CamocTosiTenbHas padoTa CTUMYIUPYET
CTYZICHTOB K CaMOCTOATEIbHON MpOopabOTKe TEM B Ipollecce HamMCcaHus pedeparoB, IOATOTOBKU K
JMCKYCCHUSIM, ¥ TECTUPOBAHUIO.

6 YueOHO-MeTOAUUYECKOEe 00ecTieueHle CAMOCTOSITeILHOH PadoThI CTY/IEeHTOB

6.1. Ilepeuenv 6onpocos 0ns mekyue2o KOHMpOJis
Pazgen 1: tema 1.1.

1. Yro Ttakoe ypaBHeHHE coCTOsiHMS? Hanucars ypaBHEHUE COCTOSIHUS MIEAIBHOIO ra-
3a.

2. UYro Takoe TepMmoanHamuueckuil mpouecc? OObACHUTH MOHATUS PAaBHOBECHBIH U
HEPABHOBECHBIN IIPOLIECCHI.

3. UYro Takoe mMaccoBas, 00beMHas, MOJIbHAs TeraoeMKocTh? M300apHas u n30XopHas
TEIJI0EMKOCTh?

4. [Touemy n3o0apHas TEMI0eMKOCTh Oouible n30XopHOoi? Kakas cBs3b MEXIy HUMU?

S. [ToueMy TemnoeMKOCTb 3aBUCUT OT mporecca? JlaliTe 3HaUE€HUS TEMJIOEMKOCTEHN IS
OCHOBHBIX IIPOLIECCOB U3MEHEHUS COCTOSTHUS.

6. Hanumure ananutrueckue BoIpakeHus | 3aKkoHa TEPMOJIMHAMUKU Yepe3 SHTAIIBIINIO
U BHYTPEHHIOIO HEPrulo, 00bsicHUTE uX. OOBSICHUTE COIep/KaHUE 3aKOHA.

1. Hanmumure ananutuyeckoe BoipakeHue Il 3akona tepmonunamuku. ConepikaHue u
ocHoBHbIE (hopmynupoBkH Il 3aKkoHa TepMOTUHAMUKH.

8. Uro takoe oOpatuMble U HeoOpaTHMbIe Mpoliecchl? MI3MeHeHe SHTPONUHN CUCTEMBI
B HEOOpaTUMBIX Iporieccax. Mi3MeHeHne 3HTponuy B ainabaTHBIX MPOLECCax.

9. Kak MoXxeT M3MEHSTBhCS SHTPOIUS B M30JMPOBAHHOM CHUCTEME NpPHU MPOTEKAHUH B

HEW pa3Iu4yHbIX TEPMOJUHAMUYECKHUX MTPOLIECCOB?
Pa3gen 1: tema 1.2.

Kakue pexumbl Te4eHUs )KUIKOCTH ObIBAIOT?

Urto onpenensier yncio noaodus PeitHonsaca?

Yro onpeaensT yucio noaodus Jitnepa?

KaxoB ¢usnueckuii cMmpicn ypaBHeHus: bepHymn.

Yro takoe 6aponuddysus

KaxoBbr ocobennoctr 6apoauddys3un.

B yem ¢puznyeckoe oTiinyMe TEmIonepeHoca oT TemIoMacconepeHoca.

NoookrwbdPE

Pasznen 2: tema 2.1.

1. CriocoObl mepeHoca TEIUIOTHl, MX OCHOBHBIE 3aKOHOMEpHOCTH. KakoB MexaHH3M
mporiecca TeIIONPOBOTHOCTH B ra3ax, JKUIKOCTSIX U TBEPABIX BElIecTBaxX?
2. [TonsiTre TeMnepaTypHOro moJsl.



©ohsw
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

®usnueckas CyIHOCTb IIPOLECCa IEPEHOCA TEILIOTHI TEIIIONPOBOJHOCTBIO.
CdopmynupyiiTe OCHOBHOU 3aKOH TETUIONPOBOIHOCTH.
[TonsiTHE TpagrieHTa TEMIEPATYPHI.
Uro HazbiBaeTca K03 (GUIIHEHTOM TEIUIONPOBOAHOCTH, €T0 Pa3MEPHOCTh, 0003HAUE-
HHE.
Kak 3aBucuT K03 PUIMEHT TEIIONPOBOAHOCTH OT TEMIIEpaTyphl?
Ha3bIBAETCS CTAllMOHAPHBIM?
3anucate auddepeHnnaIbHoe ypaBHEHUE TEIUIONPOBOIHOCTH JUISl CTAlMOHAPHOTO
pexumMa.
KoaddunuenT rennonepenayn 1j1sl MIOCKON CTEHKH.
KoadduuuenT reronepenaun Aist MUIAHAPUICCKON CTCHKH.
[lonsiTHE HECTaIMOHAPHOTO TEIIOBOTO PEXHUMA.
UYro HazbIBaeTcs K03 pUmeHToM TeMnepaTyponpoBOHOCTH, €r0 pa3MEPHOCTb,
o0o3HaueHue, GU3NISCKUN CMBICII.
[Tonsatue Ge3pa3mMepHON TEMITEPATYPHI.
Yucno buo, ero ¢pu3nveckuii CMbICII.
®opmyna u puznueckuii cMmpica yrcna ypee.
[Toka3zaTe pacnpeneneHue TeMneparypbl BHyTpU TEPMUUYECKU TOHKOTO TeJa.
[TpuHIIMIT pacyeTa HarpeBaHUs WU OXJIAKJICHHS TET KOHEYHBIX Pa3MEpPOB.
Kakue ternnooOMenHble anmapaTsl paboTalOT MIPU HECTAITMOHAPHOM TEILIIOBOM pe-
xume?

Pasnen 2: tema 2.2.

PN WN R

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

B kakux cpepax Bo3MOKHa KOHBEKLIUsA?

Kakue Buibl KOHBEKTUBHOTO TEIJIOOOMEHA BaM U3BECTHBI?

Kakue Termnodusnyeckre cBOWCTBA JKUAKOCTEH BaM U3BECTHBI?

Yrto noHnMaeTcs noJ BA3KOCTBIO JKUAKOCTH, KAKME BUJIbI BA3KOCTH BaM U3BECTHbI?
@DakTOphbl, BAUSIIOLUINE HA KOHBEKTUBHbBIN TEINIOOOMEH.

PexuMBbl ABUKEHUS KUIKOCTH.

Kak npouncxonut nepeHoc TerioThl B JaMUHAPHOM U TypOYJIE€HTHOM IOTOKax?
CdhopmynupyiiTe OCHOBHOMN 3aKOH KOHBEKTUBHOTI'O TEIUIO0OMEHA (TEeMI00TIaul KOH-
BEKIHEH).

UYro xapakrepusyet uncio Hyccenbra, ero pusndeckuit cMbIciI.

[TonsiTHE TMHAMUYECKOTO TOIPAHUYHOTO CIIOA.

[ToHsATHE TENMIO0BOrO MOTPAHUYHOIO CIIOS.

OT 4yero 3aBUCHUT COOTHOILIEHUE TOJIIINH JUHAMUYECKOTO M TETJIOBOTO MOTPaHUYHBIX
ClI0eB?

OOwmuit Buj ypaBHEHMs MOJOOUS, MCIONB3YEMOI0 AJI pacueTa TEIJIOOTAAYd Ipu
BBIHYKJICHHON KOHBEKIUU

Kpurtnueckoe 3Hauenue uncia PeliHonbaca Mpu TEUSHUH KUJIKOCTEN B TpyOax.
dusnueckas npupo/ia Mporecca TEmIo0TAauH MPU CBOOOTHONH KOHBEKIIHH.
®axTOophl, BAUSIOLINE HA UHTEHCUBHOCTh TEIIOOTAAud IPU CBOOOJHONW KOHBEKIIHH.
Yucno 'pacroga, ero ¢puzndeckuii CMbICII.

BnusiHue Ha MHTEHCHMBHOCTH TEIUIOOOMEHA PACIOJIOKEHHs] MOBEPXHOCTH B MPO-
CTPAHCTBE.

[IpuHMn pacyera nepeHoca TEIIOTH Yepe3 y3KHe IIEeTH ¢ YIeTOM CBOOOJHOM KOH-
BEKIUU.

duznueckas CylHOCTbh IPOLECCa TEMIOBOTO U3TyUEHHUS.

Pasgen 3: Tema 3.1.

1.

[aiite onpenenenue npouecca ropeHus.



Koadduument n30biTka Bo3ayxa u ero GU3N4eCKUid CMBICIL.
Terutorenepanus 3a c4eT BEITOPAHUS IPUMeEce (TPUBEANTE IPUMED)
Temmeparypa BOCIUIaMEHEHHS TOILUIMBA: MMOHATHE U (PU3NIECKHUI CMBICIL.
Temneparypa ropeHus: MoHATHE U (PU3NIECKUIT CMBICIT

okrwn

Pasznen 3: tema 3.2.

B ueM oTiiMune MONMHOTO rOPEHMs OT HEMOIHOTO.

UYem 0ImacHO HEINOIHOE TOPEeHUs IS SKOJIOTUHU

Crioco6b1 60pBOBI C HETTOTHBIM TOPEHUEM.

YCTpONCTBO M IPUHIIUIT pA0OTHI TOPEIOK IKEKIIMOHHOTO THIIA

YCTpoiCTBO M MPUHLIKIT PAaOOTHI TOMOK JJISl CJIOEBOTO CKUTAHUS TOTUIMBA.

OCHOBBI TEIUIOr€HEPALUH 33 CUET AIEKTPUUECKONW 3HEPTUN (MHAYKIIMOHHBIA HArpesB,
JTUDJIEKTPUYECKHIA, SIIEKTPOHHO-ITY4YEBOM. )

ogakrwdE

6.2 npumepnvie memol MJ[3

U3 Nel

I[aHI)I OOdHO U IIBYCHOﬁHaH KHUPIIMYHBIC CTCHKH. OHpel[eJII/ITb IJIOTHOCTH TCIIJIOBOT'O ITOTOKA
TEIIOIPOBOJHOCTEIO, KOHBeKHHeﬁ, N3JIYYECHUEM JJId UCXOOHBIX JaHHBIX!:
L X

™~
Ny
|

'.AM/\_,\_/
& DAL HArPEBATEAL ®

OpnHocoiHas CTeHKa JByxcrnoiiHas cTeHKa Temnepa-
1 2 3 4 5 6 7 8 9 Typa BO3-
Jyxa B
°c °c °c °c °c e °c °c °c naboparo-
pun
224 214 192 202 177 155 147 125 95 25
W13 Ne2

Tpy6ompoBox d1/dy=14/16 u3 cranu ¢ koaddunmentom remtonporoasocta 46 Br/m K Ten-
JIOU30JIMPOBAH CTEKJI0BaTON ¢ K03 dumrentom temnonposoanoctu 0,055 Br/m-K. BuyTpu npore-
kaet Boja ¢ remneparypoit 100 °C u naBnenuem 4 Kre/em>. KoaddunmeHT Temnootaaun oT BOIbI K
BHYTpEeHHEH moBepxHocTH Tpyos 2000 Br/m* K. Temneparypa okpysxatomeit cpeanl 20 °C. Kakou
JIOJDKHA OBITH TOJIIMHA TETJIOBOM M30JIALUM, YTOOBI TEIUIOBBIE NMOTEPH CHU3MIUCH B 2 pa3a MpHU
HEU3MEHHOM K03()(pHIIMEHTE TeIIO0TAauu C TOBEPXHOCTH TPYOBI U H30yALUuu 15 Br/m?-K?

N3 Ne3
Omnpenenuts uncno Pelinonbaca Re npu o6TekaHuu IUIACTHHBI TMHOM 1=5 M cyxum Bo31y-
xoM nipu temrieparype t=30 °C co ckopocTbio W=2 M/c, eciau Ko (PUIIMEHT KUHEMaTHYeCKO! BsI3-
kocTH paset v=16-10-6 M?/c.

N3 N4
3ajaH cocTaB KAMEHHOTO YISl Ha TOPrOYyr0 Maccy TorumBa, %: Cr, Or, Hr, Sr, Nr, 3071b-
HOCTb NPHMBEJEHA HAa CYXYI0 Maccy A., BIaXHOCTh Ha pabouyro maccy Wi, Omnpenenurs cocras




TONIMBA Ha Pabovyr0 Maccy TOIIMBA NpHU BaaxHocTH Wi, M MOJCYIIEHHOro TOMIMBA NPH BIIAXK-
voct W,

CocraB kameHHOTO yTiIs, %
Ne|Cr |Hr |[Nr|Or |Sr |4c | W | W/
1 |760(55|16|11,7|5,2|17,5|13,0|5,0

N3 Ne5
Omnpenenutb KOdpPUIHEHT M30bITKA BO3ayXa 0, eciau u3BectHO conepxkanue CO2,% B cy-
XMX ITPOAYKTAX CrOPaHMs, IPH MOJTHOM CKUTAHHH IPUPOTHOTO rasa.

Bapuanr |1 2 3 4 5 6 7 8 9 10
CO2,% 11,4 11,2 | 110 | 10,8 |106 |104 |10,2 |100 |98 |96

6.3. OyeHnounvie cpeocmea 011 MeKywe20 KOHMPOIS YCNe8aemMoCmu, NpPOMe’CYMOUHOU
ammecmayuy no UMo2am 0C80eHUs OUCYUNTIUHDL:

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH MTEYHBIX Ta30B.
. CBOOOAHbIE M YACTUYHO OIpaHUYEHHbIE CTPYHHBIC TEUCHHUS.
. OrpannyeHHble CTpyHHbIE TeUEHUS. IHKEKTOP U 2KEKTOP.
. ITorepu 3HEpruu npu IBUKEHUU ra30B.
. Bugpl nepenoca temnotrel. OCHOBHBIE TOHATHUS M OTIPE/ICIICHUS.
. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE YCIOBUS.
. KoaddunmenT rermonpoBogHOCTH CTaNIeH M JaKTOPBI, BIUSIONINE HA HETO.
. CranoHapHas ¥ HecTallMOHapHas TEIJIONPOBOIHOCTh
. KonBexTHBHBII TEerIo00OMeH py CBOOOTHOM U BBIHYKJICHHOM JIBHYKCHHUHU T'a30B.
10. KputepuaiibHble ypaBHEHUSI KOHBEKTUBHOI'O TEINIOOOMEHA.
11. TermmooOMeH u3mydeHueM. BUpl JIyduCTBIX TOTOKOB.
12. OcoGeHHOCTH U3Ty4YEeHUS T'a30B.
13. TeruiooOMeH H3ITy4YeHHEM MEXIy TeNaMH, TPOHU3BOJIBHO PACHOJOKEHHBIMH B IIPO-
CTPAHCTBE.
14. YrnoBble K03 PUIMEHTHI U3ITy4EHUS.
15. TensiooOMeH M3Ty4€HUEM MTPH HATUYHH SKPAHOB MEX/y TOBEPXHOCTSIMHU.
17. OcHOBBI Teopuu MONOOWST U MOAETHPOBAHUS TEIUIOTEXHUYECKUX M TEIIOPHEpreTHYe-
CKHUX IPOLIECCOB M 000PY10BAHUS.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3aTOTOBOK.

O 001N DN K W —



7 OueHoYHbIE CPeCTBA JIJIA POBeeHHsI IPOMEKYTOYHOM aTTeCTAlNU

a) [lianupyemble pe3ybTAaThl 00yUYEeHUS U OLlEHOYHbIE CPeICTBA JIsl POBEAECHUS MPOMEKYTOUYHOM aTTeCTAIlUN:

CTpyKTYypHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yabTaTbl 00y4Ye-
HUS

OuneHoYHBIE CpPeICTBA

OK-1. CrtocoOHOCTBIO K aOCTPaKTHOMY MBIIIICHHUIO, aHAJIU3Y, CHHTE3Yy

3HaTh: OcHOBHBIE cCylIecTBYIOLIee ACUCTBY- | Ilepeuenv meopemuueckux 60npocos
IOIee TETUIOTEXHUYIeCKoe 00opynoBa- | 1. OCHOBHBIC OOBEKTHI TEIIOTEXHOIOTHI MPOMBIIIICHHBIX MIPOU3BOJICTB.
HUE TPOMBIIUICHHBIX MPOU3BOACTB; |2. Ompenenenne 0ObEKTOB TEINIOTEXHOIOTUN, B KOTOPBHIX MPEUMYIIECTBEHHO MPHU-
HaIlpaBJICHUsI COBEPIICHCTBOBAHUSA M | MEHSIOTCS 3aKOHBI THPOra30MHAMUKH.
TEHJCHIIMY MUPOBOTrO pa3BUTUA B 00- | 3. OnpeneneHne 00bEKTOB TEIUIOTEXHOJIOTHIA, B KOTOPBIX MPEUMYIIECTBEHHO MPH-
JACTH TEIUIOTEXHHYECKOTO O0O0pYNI0- | MEHSIOTCS 3aKOHBI a3POIMHAMUKH.
BaHUs 4. Onpenenenre 00bEKTOB TEIUIOTEXHOJIOTHIA, B KOTOPBIX MPEUMYIIECTBEHHO TPH-
MEHSIOTCS 3aKOH Dyphe.
5. Onpenenenue 0ObEKTOB TEINIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIIECTBEHHO MPHU-
MeHS0TCS 3akoH HproToHa-Puxmana.
6. Onpenenenrue 0ObEKTOB TEINIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIIECTBEHHO MPHU-
MensitoTes 3akoH Credana-bonbimana.
7. Onpenenenne 0ObEKTOB TEINIOTEXHOJIOTHH, B KOTOPHIX MPEUMYIIECTBEHHO MPHU-
MEHSIIOTCS 3aKOH U dy3Un.
8. Ompenenenue 00bEKTOB TEINIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIIECTBEHHO MPHU-
MEHSIFOTCSI 3aKOHBI TEPMOXHUMHH (B YACTH CTOPAHUsI SHEPTETUYECKOT0 TOTUINBA).
YMers: OnpenensiTb OCHOBHOE CYHIECTBYIO- | IIpumepnoe npakmuueckoe 3a0anue

1iee JeHCTBYIONIEE TEIIOTEXHNYECKOe
000py/I0BaHNE MPOMBIIUIEHHBIX MPO-
U3BOJICTB; ONpPENENATh IyTH COBEp-
[IEHCTBOBAaHUA 00JACTH TEMIOTEXHU-
4eCKOTo 000py10BaHUS

3ananus A5 HanucaHus pedeparos:

1. OOBEKTHI TEIIOTEXHOJIOTUN TPOMBIIIIIEHHBIX TPOU3BOJICTB.

2. OOBEKTHI TEIUIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO NMPUMEHSIOTCS 3a-
KOHBI TUJIPOTa30/IMHAMUKHU.

3. OOBEKTHI TEIUIOTEXHOJIOTUH, B KOTOPHIX NMPEHUMYILECTBEHHO MPUMEHSIOTCS 3a-
KOHBI a3POJUHAMUKH.

4. OOBEKTH! TEIUIOTEXHOJIOTHH, B KOTOPBIX MPEUMYIIECTBEHHO NMPUMEHSIOTCS 3a-
KOH Dyphe.

5. OOBEKTHI TEMIOTEXHOJIOTUH, B KOTOPBIX MPEUMYIIECTBEHHO NPUMEHSIOTCS 3a-




CTpyKTYpHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yJabTaTbl 00y4de-
HUS

OuneHo4HBIE CpPeICTBA

koH HproTona-Puxmana.

6. OOBEKTHI TEIJIOTEXHOJIOTHI, B KOTOPBIX MPEHMYIIECTBEHHO MPUMEHSIOTCS 3a-
koH Credana-bonabiimana.

7. OOBEKTHI TEIJIOTEXHOIOTHI, B KOTOPBIX MPEHMYIIECTBEHHO MPUMEHSIOTCS 3a-
KOH mudy3um.

8. OOBEKTHI TEIJIOTEXHOJIOTHI, B KOTOPBIX MPEHMYIICCTBEHHO MPUMEHSIOTCS 3a-
KOHBI TEPMOXUMHUH (B YaCTH CTOPAHMS YHEPTETUUCCKOTO TOIINBA).

Braners:

MetogamMu cOopa W TpeICTaBICHUS
uHpOpMAIMK Ul ONpENeNICHus OcC-
HOBHOTI'O HeﬁCTBYIOHIeFO TCIIJIOTCXHU-
4ecKoro 00OpYAOBaHMS IMPOMBIIILICH-
HBIX HIPOU3BOACTB; HAaBbIKAMHU KPUTH-
YEeCKOro aHajM3a HalpaBJIeHUH Co-
BEPILIEHCTBOBaHUS B 00JIaCTU TEILIO-
TEXHHYECKOTO 000pYIOBaHHUS

Ilpumep 3a0anus na pewienue 3a0au u3z npogheccuoHanbHoll od1acmu:

Jlnia noanep:kaHus HEOOXOAMMOM TeMIepaTyphsl B IIAXTE€ 00ECIIeYMBACTCS ITUPKY-
JSUS BO3AyXa. BeIMOTHUTE:

1. ITpoBecTu nuTEpaTypHbIN 0030p O MPEACTABICHHON TEMATHKE.

2. PaccunTtarh XONMOAMIBHYIO YCTAaHOBKY I 0OecriedeHruss KoM(POPTHOHN TemIepa-
TypHI B LIAXTE.

3. HapucoBatb cxemy 3HEprooOecredeHus.

ITK-14. '0TOBHOCTBIO y4acTBOBATh B UCCIIEAOBAHUAX O0OBEKTOB P

Oq)CCCHOHaHBHOﬁ ACATCIIBHOCTU U UX CTPYKTYPHBIX 3JICMCHTOB

3HaTh:

Bba3oBble 3HaHHUSA B 00JIACTH €CTECTBEH-
HOHAY4YHBIX  JUCHUILJIUH; OCHOBHBIC
HpO6HCMLI C€CTCCTBCHHOHAYYHbIX IHUC-
IUIUIMH; OCHOBHBLIC MCTOJbl PCIICHUA
HpO6HeM C€CTCCTBCHHOHAYUYHbIX AUCIIH-
IIJIUH.

1. B kakux CANHUIAX UBMCPACTCA KOJIMICCTBO TEIJIOTHI?

1. °C;

2 KI/M;
3. JIx;
4 H/m.

2. TennonpoBOAHOCTh KAaKUX MaTepUATIOB HAauOObINas?
1. Merannos;

2. I'az0B;

3 TBepabIX TeN - TUAIEKTPHUKOB;

4 Kugkocrei.

3. OT Kakux mapaMeTpoB 3aBUCUT KOA(D(GUIIMEHT TEITIIONPOBOTHOCTH?
1. OT BUIa IBMKEHUS KUIKOCTH,
2. Ot Temrepatypsl U GU3NIECKUX CBONCTB BEIIECTB;




CTpyKTYpHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yJabTaTbl 00y4de-
HUS

OuneHo4HBIE CpPeICTBA

3. OT Macchl ¥ IUIOIIAIA TOBEPXHOCTH TEJIa;
4, OT KOoJIUYeCTBa MOIBEICHHOM TEIUIOTHI.

4. Kakoe 13 ypaBHEHHE IJIOTHOCTH TEIUIOBOT'O MIOTOKA COOTBETCTBYET MIEPEHOCY
TEIUIOTHI TEIUIONPOBOAHOCTHIO YePE3 OJIHOCIIONHYIO MJIOCKYIO CTEHKY:

1)
1. q:z(tz_tl);

2. g =—-Agradt;
3. q=alt, -t,);
A
4 =—(t, -t ).
q 5( ,—t,)
5. Ilo xakoMy U3 ypaBHEHUW PaCCUUTHIBAETCS TEILIONEPEiaya Yepe3 CTEHKY?
1. q — /,i"(tcl - Z.c2 )
o
r . r .
2 _ el c(n+1)
D SE
i=1 ;i’i
A A
3 _ orc1 orc 2
T s
o, o,

6. YKka3zarb, KakoMy MHTEpBally 3Ha4e€HUI KO3 PUIIMEeHTa A COOTBETCTBYET TEILIO-
MIPOBOJIHOCTH CTaJIEH.

1. 20-50Bt/(Mm°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Br/(m °C)

7. B xakux equHMIAX u3Mepsercs: Kod((QUIIMEHT TeNI0NPOBOIHOCTH?




CTpyKTYpHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yJabTaTbl 00y4de-
HUS

OuneHo4HBIE CpPeICTBA

Bm
1. —_—
MZ
B
M epao
M-2pao
4, Bm.

8. Koadduruent reruionepeaun xapakTepu3yeT HHTGHCUBHOCTh ITepeIayu TeTl-
JIOTEL:
OT oz1HOM cpenbl K ApYroi;
BuyTpu TBEpABIX CTEHOK;
OT oz1HOM cpenbl K ApYroi uepes3 pa3aeiuTelbHYI0 CTEHKY;
OT XUAKOCTEN K TBEPABIM CTEHKaM.

PobhdRE

9. Yucno ®ypwe onpeenser:

1 Pexxum nBHKEHUS KUIKOCTH;

2. TepMUYECKyI0 MACCHBHOCTb TEIT;

3 bespasmepHoe BpeMsi Harpesa;

4 du3nvecKue mapamMeTphl BEECTRA.

10 HpI/I KAaKHNX 3HAYCHHUAX YHUCJia BI/IO TCJIO ABJISACTCA TepMI/I‘-ICCKI/I TOHKHUM:
1. Bi —>0;

2. Bi — oo;
3. Bi<O0;

4 Bi <0,25.

11. Kakoe 4mciio moio0ust sIBISICTCSI OMPEACIISICMbIM IPH pacueTax KOHBEKTUBHOTO
TeruioooMeHa?




CTpyKTYpHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yJabTaTbl 00y4de-
HUS

OuneHo4HBIE CpPeICTBA

1. Pr;

2. Nu;

3. Re:

4. Gr.

12. KakuM ypaBHEHUEM IOI00Ms XapaKTEPU3yeTCs BBIHYKIEHHAs! KOHBEKIIUS ?
1. Nu= f(Gr,Pr);

2 Nu = f(Re,Pr);

3. Nu= f(Fo,Pr);

4 Nu = f(Bi,Pr)

13. Kakue 3HaueHust Re cOOTBETCTBYIOT TypOYJIEHTHOMY PEKUMY ABMKEHUS KU~
KOCTH B TpyOax (kaHamax)

1. Re >1300;
2. Re <9300;
3. Re >10300;
4. Re > 2300.
14. Yucno Pelinonbaca onpenensercs no Gpopmymne
1. Re= W—d 2. Re= wd
U 1%

3. Re= wl 4. Re= i

/4 /4

15. Kakoe 3HaueHUe MOTIOIMATEIHHON CIOCOOHOCTH UMeeT aOCOIOTHO YEPHOE Te-
J10:

1. A<,

2. A=0;

3. A=1;




CTpyKTYpHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yJabTaTbl 00y4de-
HUS

OuneHo4HBIE CpPeICTBA

4. A>1

16. Kakoii 13 npuBeEHHBIX 3aKOHOB IIPUMEHSETCS AJIs PacyeTOB TEIIOOOMEHA U3-
JAy4eHUuem?

1. qz—ﬂ,%

2. g=a(t,—t )

T
:g*c _ 4
3. ¢q 0(100)

17. Kakue razsl 00J1a7a10T U3JIy4aTeIbHON U MOTJIOMIATEIbHON CIIOCOOHOCTHIO?
1. He, Ar, Ne;

2. N2, 02, H2

3. H20, CO2, SO2

YMmeTs:

BriOpate MeToquKku 0a30BBIX 3HAHUU B
00JacTl eCTECTBEHHOHAYYHBIX JHMCIIH-
IJIMH; TPaMOTHO TIOCTaBUThH 3ajady,
moo0paTh METOJUKY HMCCIEAOBaHUS U
pelieHusl TMOCTaBJIEHHON MPOOJIEeMBI;
rPAaMOTHO TIOCTaBUTh 3aJady, MOJ0-
OpaTb METOIUKY HUCCIIEJIOBAHHUS U pe-
IICHWs] TOCTaBJICHHON NpoOIeMbl U
pemnmTh €€ pa3HbIMH CTIOCOOaMHU.

Ilpumepnoe npakmuueckoe 3a0anue
1. 3AJAYA. OKOHHBIH CTEKIIONAKET COCTOUT U3 TPeX CI0EB CTEKJIA TOIIMHON
1o 4 MM Kaxiblil. Mexay cTekiIaMHu HaXOAsITCS CJIOU CYyXOI'O HEMOJIBUKHOTO
BO3yXa TommumeON 10 MM. ITIomans MOBEPXHOCTH OKHA 3 M°. PasHocTh
TEeMIIepaTyp Ha BHEIIHUX MOBEPXHOCTAX cTeKos 30 oC. Ornpenenuts noTepu
TEIJIOTHI Yepe3 OKHO, eciId KO3 (UIIMEHTHI TEIUIONPOBOJHOCTH CTEKIA Acr =
0,74 Br/m K, Bo3ztyxa Aggsy; = 2,45 102 Bt/ MK.

2. 3ATAYA. Onpenenuts MIOTHOCTH TEMJIOBOTO MOTOKA ((, BT/MZ) B IIPOLIECCE
TEIUIONEepejaud OT JBIMOBBIX I'a30B K KHUIIALIEH MapoBOASHON CMECH 4epes
CTaJIbHYIO CTEHKY TouuHoi O = 8 MM. Temmneparypa razos t; = 1000 °c,
Temneparypa cmect t, = 200 °C. KoodpHumeHT TemiooTaadn oT rasos K
crenke o; = 40 Br/M?K, oT cTeHKH K napoBozsHou cmecH oy = 4000 Br/M*K,
kod(urment reronpoBogHoct cTeHKU A = 40 Bt/MK. PaccunTaTh Takxke
TEMIIEpPaTypbl CTEHKH ¢ 00€nX CTOPOH I U L.




CTpyKTYpHBIii J1€-
MEHT
KOMIIeTeHIIHH

Iliianupyemblie pe3yJabTaTbl 00y4de-
HUS

OuneHo4HBIE CpPeICTBA

3. 3AJAYA: Kakyro TONIIHUHY J0JKHA UMETh U30JISIIHS, €CITU €€ HAJIOXKUTh Ha
IUIOCKYIO CTQJIbHYKO CTEHKY TOJMIMHON 20 MM, 4TOOBI TEIUIOBBIE MOTEPH|
YMEHBIIMIKCH B JBa pa3a. Koadunuent rermonpoBognoctu cramu A, = 40
Bt/m K, a matepuana m3omsiimuu A, = 0,125 Br/m K, xoaddunmerT TemnooT-
JIadH ¢ OJIHOI CTOPOHBI CTeHKH 01 = 500 Br/M® K, a ¢ apyroii o, = 80 Br/M)
K.

4. 3AJIAYA. Ilo uyrynHomy TpyOompoBoay auamerpom 0o =50 mm, d; = 44
MM JBHXKETCS nap ¢ Temneparypoit 315 oc. KoadduuumenT rerooraauun ot
napa k Tpyoe oy =120 Br/m® K. Temneparypa okpyxatoiero sozayxa 20
o, KOX(PQUITUEHT TEIIO0TAaYH oy = 12 Br/M? K. Haiiti TeruioBbie MOTEPH,
€CJIi TPYOOIIPOBO U30JIUPOBAH CJIOEM MEHOMIAMOTa O = 50 MM. A nepomanmora=
0,3 Bt/M K, A 4yryua = 90 Br/M K.

5. 3AJTAYA. Ins yMEHbIIEHHUS TTOTEPh TEIUIOTHI OT MapompoBOja AUAMETPOM
d; = 25 MM mpemararoTcs M30JSIMOHHBIE MaTepuaibl: acoect A = 0,151
Bt/MK, crexkmoBara A = 0,047 Br/MK. Kakoit matepuan nenecoobpasnee
MPUHATH B Ka4eCTBE M3OJIALMU, €Clid KOA(P(UIIMEHT TEMI00TAaYd K OKpPY-
Karolen cpenie o = 8 Br/M%K.

Braners:

HaBblkamu mnpoBeneHMs aHanu3a I0-
CTaBJICHHOM 3aJlauM; HaBBIKAMH IIPOBE-
JICHUs] aHalli3a MOCTaBJIEHHON 3aJauH,
BBI60pa MCTOJUKHU PCHICHUA I1OCTaB-
JIEHHOM 3a/1a4M; HaBbIKaMH MPOBEACHHUS
aHaM3a MOCTaBJICHHOM 3a7a4u, BBIOOpa
METOJIMKH PEIICHUsI MTOCTAaBJIEHHOW 3a-
Jla4d U peuuTh €€ pasHbIMU crocoba-
MH.

Ilpumep 3a0anus na pewienue 3a0au u3 npogheccuonanvbHoU odracmu:
3amaua 1. [Tnockas meyHas CTEHKa COCTOMT U3 CJIOSl OTHETIOPHOIO MaTepuaia
TOJIIMHON S1, M M TEIUIOU3O0JISALMOHHOIO CJI0S TONIUHON Sp, M. KoadduumenTs

TEIJIONPOBOAHOCTH ClIoeB paBHBI: nepsoro A,, Br/(m K), Broporo 4,, Br/(m K).
TemnepaTypa ra3oB OMbIBAIOIIUX BHYTPEHHIOIO IOBEPXHOCTH CTEHKH tr, C; K03 (-
(GUIMEHT TeMI00TJauu K BHYTpeHHeH creHke a,, B1/(M-K); oT HapyxHOH CTEeHKH K
BO3AYXY ¢, , Br/(M'K). [Inomans cren f, M. Temneparypa Bo3ayxa, OMBIBAIOIETO

HapYHIOIO TOBEPXHOCTh CTEHKHU t;, °C.
Heo6xoaumo onpenenuTs:




CTpyKTYpHBIii 3J1e-
PYKTYP Iliianupyemblie pe3yJabTaTbl 00y4de-
MEHT OueHovHbIe CpeACTBA

HUA
KOMIIETCHIIUN

a) o0Iee TETIIOBOE COMPOTUBIICHUE OT Ta30B M BO3MyXy - R, OOmmuit koa¢-
¢unuenT Temmonepenaun K, mIoTHOCTh TEIUIOBOTO MOTOKA U KOJMYECTBO TETUIO-
ThI Q, TepsIeMOe CTEHKOH IPU TPEX BapUaHTaX YKa3aHHBIX B TaOIHIIC 2;

0) HaliTh TeMIiepaTypsl B CThIKE cioeB t1, t2 |13 i Tex ke BapuaHTOB;

B) TIOCTPOMTH JJIsl TPETHETO BapHaHTa rpadUKu pacrpeieieHUs] TeMIIEpaTyphl
B KoopauHaTax t-S u t-R; cpaBHHTH ¢ TemmepaTypamu, OTy4eHHBIMA aHATUTHYC-
CKUM TyTeM ( 1o ¢popmynam);

T') ONPENCTUTh CHUKCHHE TIOTEPh TEIIa BO BTOPOM M TPEThEM BapHaHTaX 0
CpaBHEHHMIO C TIEPBBIM (B mpolieHTax ). [loTepu mpu nepBoM BapuaHTe NMPUHUMAIOT-
cst 3a 100%;

1) pe3ynbTaThl pacueToB IpeactaBuTh B Bujae Tabmuusl 1 (Ilpun. 1.) u coe-
JaTh BBIBOJABI O POJIM TEIUIOBOM HM3OJISAIUMU JUIsi CHW)KCHHS IMOTEPh TEIUIa 4yepes
knaaky. Bapuantsl 3anaun nansl B Tabnune 2 (Ilpun. 2).

[Tpunoxxenue 1

Temneparypa, °C

BapuanTs! 3a1aun R K q Q " i t t t
T 1 2 3 B

1 be3 TemnoBoil n3osun

TCIIJIOBBIC TTOKA3aTCIIN

TEMIICPATYPhI ITOJITYUYCHHBIC

AHAJIUTHYCCKHU

rpaduvecku

2 C Teru10Boil U30AIUEN

TCIIJIOBBIC ITOKA3aTCIIN

TEMIEPATYpPhI IOITYYEHHbIE

AHAJIMTUYCCKHU

rpaduvecku

3 C yIBOCHHOM TEIIOBOH M30JIAIINCH

TCIIJIOBBIC ITOKA3aTCIIN




[Tpunoxenue 1

BapuanTel 3a1aun

Temneparypa, °C

ty

to

{3 ts

TEMIIEpaTyphl MOJy4YCHHbIE

AHAJIMTHYCCKHU

rpaguyecKu

4 CHMKEHHE NOTEPH TEIUIOTHI 10 CPAaBHEHUIO!

C IICPBBIM BAPHAHTOM

C BTOPBIM BapUaHTOM

C TPCTUM BapHaHTOM

[Tpunoxenue 2

Jlanubie ycioBus 3amayun Nel

Ne
BapuaHTa 81\; SNi BT;LMK BT>/L1,\4K :EFC’ OtBC 0, Br/M’K oy, Br/M’K f
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 1,4 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 1,1 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10




17 0,345 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18

0) Ilopsiok mpoBegeHUsI MPOMEKYTOUHOM ATTECTAIUM, IOKA3ATeIM U KPUTEPHHU OLleHUBAHUS.
I[JISI MMOJIYYCHHA 3a4CTa MO AUCHUIUIMHE CTYACHT HOJDKCH IMOKa3aTh CICAYHOIIUC 3HAHHWA, YMCHUA U HABBIKU IO UCIIOJIB30BAHWUIO U BHCAPCHHIO
pe3yJIbTaTOB 00pa30BaTEIbHON JAESTEILHOCTH:
I[JI?I MMOJIYYCHHA 3a4CTa MO0 AUCHUIUIMHE CTYACHT AOJDKCH IMOKAa3aTh CICAYHOIIUC 3HAHWA, YMCHUA U HABBIKU 110 UCIIOJIB30BAHUIO U BHCAPCHHUIO
pe3yIbTaTOB 00pa30BaTEIbHON JESTEIbHOCTH:

— Ha OLCHKY «3aYTCHO»:

CTy,[[eHT AOJIKCH IIOKa3aTb YPOBCHb 3HAHUM HE TOJLKO Ha YPOBHE BOCIIPOU3BCACHUA U 00BsACHEHHS I/IHCI)OpMaI_[I/II/I, HO U UHTCIIJICKTYAJIbHbIC
HAaBbIKW PCIICHHUA HpO6JIeM " 3aJia4, HaXO0X/ICHHA YHUKAJIbHBIX OTBCTOB K Hp06JIeMaM, OILCHKHU U BBIHCCCHUA KPUTUICCKUX Cy‘)KI[GHPIﬁ;
CTy,[[eHT JOJDKCH IPEAOCTABUTDL BLIIIOJIHCHHOC 3alaHUC, B KOTOPOM ObUIH OBI OTPaXXCHLBI HpO6H€MbI, KaCaroniuecCsa BCCX aACIICKTOB HSy‘IaeMOﬁ

NUCHUILIAHEL
— Ha OLICHKY «HEe 32a4TEHOY!

CryneHT He BJa/IeeT TEPMUHOJIOTHEN N3ydaeMOU TUCIUIUIUHBL;
CTyaeHT HE MOXKET MOKa3aTh 3HaHMS HA YPOBHE BOCTIPOU3BEACHUS U O0BICHEHUSI MHPOPMAIIMHA U3y4aeMOU TUCIUTIINHBI;

He

MOXET

IIOoKa3aThb

HUHTCJUICKTYAJIbHBIC

HaBBbIKH1

peuieHus

MMPOCTBIX

3ajad.




8 YueOHo-MeToqu4eckoe u MHGOPMALMOHHOE O0ecneYeHue U CHUIIIMHBI

a) OcHoBHas JIMTepaTrypa:

1. 3ro3ep, B.A. TermmoTexnuka u TeroBas padoTa nede [ DJIeKTpOHHBIN pecypc]: yueOHoe
nocoowue / B.A. [[3t03ep. Cankr-IlerepOypr: Jlans. 2017. 384 c.
Pexxum mocryma: https://e.lanbook.com/reader/book/93750/#1

2. CmupHoB, B. I'. Tennmodusuka: yuedHoe nmocodbue / B. I'. Cmupnos, B. B. Ipipaun, T. JI.
Kum. — Kemeposo : Ky3I'TY umenn T.®D. ['opbauera, 2018. — 171 ¢. — ISBN 978-5-00137-007-
9. Pexxum noctyna URL: https://e.lanbook.com/book/115162

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. KynunoB, A.A. I'unporazoaunaamuka: YueOHoe mocodue [DnaekTpoHHbI pecype] / ALA.
Kynuuos. M.: UHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. KynunoB, A.A. Temomaccooomen: YueObHoe mocobue [DnekTpoHHBIH pecype]| / A.A.
Kynuuos. M.: HUL] UTH®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. Illepuenko, C.H. Terumomaccooomen: Yueonuk [Tekcr] / O.H. Bproxa-
HoB, C.H. llleBuenko. M.: HUL] Uudpa-M. 2012. 464 c.
http://znanium.com/catalog/product/258657.

4, Kyaunos, A. A. 'openue opranmdeckoro Tomiua: YueOHoe mocobue / Kyannos
A.A. - Mocksa :HUIL] UTH®PA-M, 2015. - 390 c. (Beicuiee oOpa3zoBanue: bakanaspuar) ISBN 978-
5-16-009439-7. - Tekcr : anekTponnsbiid. - URL: https://znanium.com/catalog/product/441989

B) MeTOAMYECKHE YKAZAHUA:

1. Margeesa, I'. H. DkcnnepumeHTaIbHOE HCCIIEIOBAaHUE MTPOIIECCOB TEINIOOOMEHA : yueOHOe
nocobun/ I'. H. MarseeBa, 1O. U. Taprakosckuii, b. K. CennukuH. - 2-¢ U3/1., MOATOT. 1O TIeY. W3],
2008 r. - Marauroropck: MI'TY, 2011. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ Turyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/
989.pdf&view=true . - MakpooObekT. - TekcT : meKTpoHHBIA. - CBeAeHUs JOCTYITHBI TaKXe Ha
CD-ROM.

2. [Tunts, T. H. DxcnepuMeHTanbHOE UCCIIEIOBaHKE MTPOLIECCOB TepMoauHaMuKku. Jlabopa-
TOPHBIN npakTukyMm: yueonoe nocodue / T. H. ITunts ; MI'TY. - Marautoropek : MI'TVY, 2013. -1
a5eKTpoH. ont. guck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/112332
3/1242 pdf&view=true - MakpooOBeKT. - TeKcT : aeKTpOHHBIH. - CBEICHHS TOCTYITHBI TAKXKE Ha
CD-ROM.

r) NporpaMMHoe odecreyeHne 1 UHTEPHET-PecypChl

Haumenoanue [10 Ne norosopa Cpoxk neicTBUS JTUIEH3UH

CrannmapTHbie

Microsoft Windows 7 J-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CB00OIHO 0eccpouHo
pacmipocTpaHseMoe

FAR Manager CBo0OoHO pacpocTpaHsieMoe | 6ecCpodHO

JlononHUTEIHHBIC

Microsoft Windows 10 Pro N-1227 o1 8.10.2018 11.10.2021
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1. denepanbHbIil HHCTUTYT IPOMBITIICHHOH cobcTBeHHOCTH : cailT POCITATEHTA / ®UIIC. —
Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (mara obpamenus: 18.09.2020). —
Pexwum noctyna: cBo6OAHBIH. — TEKCT: 37EKTPOHHBIMA.

2.Poccuiickuii naaekc HayuHoro rutupoBanus (PUHL) : narmonanpHas 6ubauorpaduyueckas
0a3a JaHHBIX HAYYHOTO HUTHpoBaHus. — Tekct: anexkTpoHHbIH / eLIBRARY.RU : nayuynas
3JIeKTpOHHAs OnbanoTeka : cailt. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (marta oopamenus: 18.09.2020). — Pexxum pocrtymna: ajis
3aperucTpup. NoJIb30BaTENCH.

3. Akagemust Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ (mara obpamenus: 18.09.2020). — Pexxum gocTyma: ajs 3aperi-
CTpUP. NIOJIb30BATENIEH. — TEKCT: 3JIEKTPOHHBIMN.

4. EnuHOoe OKHO J0CTyNa K HH(POPMAIMOHHBIM pecypcaM : dJIEKTpOHHass OMOINOTEKA © CalT /
OI'AY 'HUU UTT "UHOOPMUKA". — Mockga, 2005. — . —URL: http://window.edu.ru/
(mara obpamenus: 18.09.2020). — Pexxum moctymna: cBOOOAHBINA. — TEKCT: JIEKTPOHHBIH.

5.East View Information Services : DnexrponHas 6a3a nepuonndeckux uznanuii / OO0
«MBUC. — URL.: https://dlib.eastview.com/ (nara oopamenus: 18.09.2020). — Pexxum m0-
CTyHa: 1O MOANHUCKE. — TeKCT: AIEeKTPOHHBIH.

6. Poccuiickas ['ocynapctBennas 6ubnuoreka. Karanoru : caiit / Poccuiickasi rocyaapcTBeHHas
oubimoreka. — Mocksa : PI'b, 2003 — . URL.: https://www.rsl.ru/ru/4readers/catalogues/
(mata obpamenus: 18.09.2020). — Pexxum noctymna: cBOOOAHBIN. — TEKCT: 3IEKTPOHHBIH.

7.9nexrponnas oubauorexka MI'TY um. I'. . Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nara odpamenus: 18.09.2020). — Pexxum j0-
CTyIa: JJis 3aperucTpUp. MOJIb30BaTeNel (BX0/] C BHELIHEH CETH MO JIOTUHY U NapoJIio). —
TeKcT: 2IeKTPOHHBIH.

8. YauBepcurerckas nadopmanuonnas cucrema POCCHUS : HayuHast anekTpoHHast OnbImnoTeKa
: caiit / HUBL ; Dxonomuueckuit ¢pakynsrer MI'Y. — Mocksa : HUBI], 1997 — .- URL:
https://uisrussia.msu.ru (nara ooparenus: 18.09.2020). — Pesxxum gocTyma: cBOOOIHBIH. —
TekcT: 2IeKTPOHHBIH.

9. Web of science : MexayHapoHasi HAyKkoMeTprudeckas pedepaTHBHas U IMOJTHOTEKCTOBAs 0a-
3a JJAaHHBIX Hay4HBIX u3aanuii : caiit. — URL: http://webofscience.com (mara obpaieHus:
18.09.2020). — Pexxum mocTtyma: Aiis 3aperucTpHp. mosib3oBaTeneit (Bxoxa mo IP-agpecam
By3a). — TeKCT: 3JIEKTPOHHBIN.

10. Scopus : MexmyrapoiHas pedepaTuBHas U TIOJTHOTEKCTOBAS CIPaBOYHAs Oa3a JaHHBIX
Hay4HbIX u3aanui : cait. — URL: http://scopus.com (nata oopamenwus: 18.09.2020). — Pe-
JKUM JIOCTYHA: JJIsl 3aperucTpup. nojab3oBateneit (Bxox no [P-angpecam By3a). — TekcT: anek-
TPOHHBIN.

11. Springer Journals : MexxyHapoiHast 6a3a MoJIHOTEKCTOBBIX >KypHaJoB : callT. — URL:
http://link.springer.com/ (aara oopamienus: 18.09.2020). — Pexxum goctyna: uis 3aperu-
cTpup. nosb3oBateneit (Bxox mo [P-agpecam By3a). — TeKCT: SJEKTPOHHBIM.

12. Springer Protocols : MexayHapogHast KOJIEKIUS HAyYHBIX IPOTOKOJIOB MO PA3JIUYHBIM OT-
pacisim 3HaHui : caiit. — URL: http://www.springerprotocols.com/ (nata obpamieHusi:
18.09.2020). — Pexxum mocrtyna: Juist 3aperucTpup. nojb3oBateneid (Bxox mo [P-agpecam
By3a). — TeKCT: 2JIEKTPOHHBIH.

13. SpringerMaterials : MexayHapoHas 6a3a Hay4HBIX MaTepHaioB B 001aCTH (PU3NUECKUX
HayK ¥ MHKUHHUpHHTA : caiit. — URL: http://materials.springer.com/ (nara obpartieHus:
18.09.2020). — Pexum mocryma: Juist 3aperucTpup. mojb3oBateneid (Bxox mo [P-agpecam
By3a). — TeKCT: 2JIEKTPOHHBIH.

14. Springer Reference : MexayHapoHas 6a3a CipaBOYHBIX U3JaHUN IO BCEM OTpAciIsiM 3Ha-
uuit: caitt. — URL: http://www.springer.com/references (marta oopamenwus: 18.09.2020). —
Pexxum noctyna: s 3apeructpup. noas3zoBateneit (Bxox no IP-agpecam By3a). — Tekct:
3JIEKTPOHHBIMN.

15. zbMATH : MexayHnapoHas pedepaTiBHas 6a3a JaHHBIX IO YMUCTOW U MPHUKIATHON MaTe-
maruke : cait. — URL: http://zbmath.org/ (marta o6pamenus: 18.09.2020). — Pexum mo-
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CTyMa: JJI 3aperuCTpHUp. moiik3oBareneii (Bxox mo [P-anpecam By3a). — TekcT: 35eKTpoH-

HEIN.

16. Springer Nature : MexxayHapoaHas pedepaTruBHasi ¥ MOJTHOTEKCTOBAs CIIpaBoYHast 6a3a
JAHHBIX Hay4HBIX u3manui : cait. — URL: https://www.nature.com/siteindex (mara o6pa-
menust: 18.09.2020). — Pexum goctyna: 1ist 3aperucTpup. nojb3opareneid. — TekcT: aiek-

TPOHHBIH.

17. ApxuB Hay4YHBIX KypHAJIOB : caiiT / HaunoHanbHbIH 371€KTPOHHO-UH(OPMAIIHOHHBIN KOH-
opimym. — Mocksa : HOUKOH, 2013 — . — URL.: https://archive.neicon.ru/xmlui/ (zara
obpamenusi: 18.09.2020). — Pexxum goctyna: [uist 3aperucTpup. mojab3oBarenei (BXo1 mo
IP-anpecam By3a). — TekcT: 2JEKTPOHHBIMN.

18. eLIBRARY.RU : nayunas snexkrponHas 6ubnmnoreka : caiit. — Mocksa, 2000 —

.—URL:

https://elibrary.ru (mara ooparmenus: 09.01.2018). — Pexxum goctyma: s 3aperucTpup.
[IOJIb30BaTeIeH. — TEKCT: 2JIEKTPOHHBIM.
19. PYKOHT : HarmoHanbHBIN ITU(POBOM pecypce : MeKOTpaciieBasl 3JIeKTpOHHas: OMOIMoTeKa :

caiit / korcopunym «KKOTEKCTYM». — Ckonkoso, 2010 —

.— URL: https://rucont.ru —

Pexxum fgocrymna: 1t aBTOpu3. MOJIb30BaTeNIed. — TEKCT: AJIEKTPOHHBIN.
20. Pacuernsrii cepsep HUY MOU. Pexxum nocryma:
http://twt.mpei.ac.ru/ochkov/VVPU Book New/mas/index.html

9. MarepuajJIbHO-TEXHHYECKOE 0O0ecnevyeHrue THCIUIINHBI

B cootBercTBUM C y‘-Ie6HI)IM IJIaHOM 110 JUCHHMIIIIMHE «TennoTrexHUKa npeayCcCMOTpECHLI CJIC-
AYOIINEC BHUbL 3aHSATHI: JICKIIMOHHBIC 3aHATHA, CAMOCTOATCIIbHAA pa60Ta, KOHCYJIbTalun (CTOJ'I6€I_[

BHKP), 3auer.

3anosHuM TaOnuIly B pasnuene 9:

Tun u Ha3BaHUE ayJUTOPHUH

OcHarlieHue ayauTopuu

Y4eOHbIe ayIUTOPUU AJISi TPOBEICHUS
3aHATUH JIEKIIMOHHOI'O THIIA

My.]'ILTHMe,I[HﬁHbIe Cpe€acCTBa XpaHCHUA, IICPCIauIn H
NpeACTaBJICHUA I/IH(I)OpMaI_[I/II/I.

VYyeOHast aymuTopus AJis TPOBEICHUS
1ab0paTOPHBIX paboOT: 1abopaTopuun
TEPMOANHAMHKU U TCILIONICPCaAaAYn

Komriekc nabopaTopHBIX YCTAaHOBOK MO TEXHUYECKOH
TEPMOJMHAMHKE, KOMILIEKC JJA0OPATOPHBIX YCTAHOBOK IT0
W3YYCHHIO TPOIIECCOB TETUIOTICPEIavH;

-TIOTEHITOMETD;

-JIATP;

-3JIEKTPOIIEYH;

-pOTallMOHHBIE HACOCHI.

VY4eOHble ayAUTOPUH [T IPOBEACHUS
MIPaKTUYECKUX 3aHATUHI, TPYIIIOBBIX U
WHJVBHIYAJIbHBIX KOHCYJIBTAIUN, TE-
KYLIEro KOHTPOJIA U MPOMEXKYTOUHOU
aTTecTauuu

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, SKPaH

[Tomemenune Uit XpaHEeHHs U IPOPU-
JaKTUYECKOTO 00CITY)KUBaHUs yueO-
HOTr'0 000pYIOBaHUS

Crennaxu, cefidbl A7 XpaHeHUs! y4eOHOro 000pyA0BaHUS
HHCTpyMEeHTHI 17151 peMOHTa J1a00opaToOpHOTo 060py10Ba-
HUS

IToMmemmeHnus Id caMOCTOSITEILHON
paboTHI OOYJAFOIITIXCSI

[lepconanbuble komnbioTephbl ¢ nakerom MS Office, BbI-
x0J1oM B IHTepHET U C 10CTYNOM B 3J€KTPOHHYIO HHPOP-
MaIOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA
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