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Pabouas mporpamma aucuuiuinHbl « OCHOBBI TEIIONPOBOIHOCTH TBEPABIX TE» pazpaboTaHa B
cootBeTcTBUH ¢ DenepaqbHBIM TOCYIapCTBEHHBIM O00pa30BaTeNbHBIM CTaHIAPTOM BBICIIETO
oOpa3zoBanust HarpasiieHus: noArotoBku 03.03.02—dusuka, yreepxkaen 07.08.2014 r.
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[TEPEYTBEPXIEHO:

Ha 3acenanum xadeapsr oOmiei U TEOPETUIECKON PUBHKU
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[MEPEYTBEPX/IEHO:

Ha 3acenanum xadeapsr oOmiei U TECOPETUIECKON PUBHKU
[Tpotokon 3acenanus xkadeapst Ne 5 ot 14 suBaps 2021 r.
3aBenyromuii Kadeapoi oOmel u TeopeTuIecKoi GU3HKU
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1. IIeJ'll/I H 3aJa491 0CBOCHHUA NJUCIIUIIJINHBI

OCHOBHOH 1ENIBbI0 TAHHOTO Kypca SIBISIETCS MOATOTOBKAa OakaiaBpoB (DM3MKH K HAYYHO-
UCCIIEIOBATENILCKOH, HayYHO-UHHOBAI[OHHOM, OpraHu3aIMOHHO-YIIPABICHUYECKON
NEeSITeIbHOCTH B HAYYHO-HCCIIEJ0BATEILCKUX HHCTUTYTAX, J1a00paTOpUsiX, KOHCTPYKTOPCKUX HITH
MPOEKTHBIX OFOPO, Ha MPEIIPUATHIX TyTeM (OPMUPOBAHHS COOTBETCTBYIOIIMX KOMITCTECHIIHH.

B pesynbrare usyuyenus y4deOHON AMCHUIUIMHBI «OCHOBBI TEIIONPOBOJHOCTH TBEPABIX
TEJ» Y 00y4aeMbIX JOJDKHBI COPMHPOBATHCS MPO(HECCHOHAIBHBIC KOMIIETCHITUH:

— CIIOCOOHOCTH HCIIONB30BATh CIIEHUAIN3UPOBAHHBIC 3HAHUA B 0ONAacTH (DUBHMKH IS
ocBoeHus MpoGuIbHBIX Gusndeckux aucrumine (ITK-1);

— CIOCOOHOCTh NPHUMEHSATh HA MPAKTUKE NpPOPEeCcCHOHANbHBIC 3HAHUS M YMEHUS,
HOJIy4YEeHHBIE TP OCBOCHHUH TPOGMIbHBIX Pu3rueckux gucuuiuim (TTK-4);

3ajaud TUCHUTLIIUHBIL:

— OCBOUTH TPHUEMBI pacyeTa JUHAMHUKU TEMIEpPaTypHOTO IOJII TBEPABIX Tel MpH
pa3IMYHBIX BapUaHTaX TEIUIOBBIX HArPY30K Ha IPaHUIAX Teja U PACHpPEACTICHHBIX BHYTPEHHHUX
UCTOYHUKAX TEIUIOTHI.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUTLIHHE

B pesynbrare 0CBOCHUS AUCIUTUIMHBI OOYYAOIIHIACS JOJKCH

3HATH

— YypaBHCHHME TEIUIONPOBOJAHOCTH ¥ DJHEPTUU, TPAHMIBI MX MPUMEHUMOCTH U
OCOOCHHOCTH UCHOJBb30BAHMS, TEPMUUYCCKHUE XaAPAKTEPUCTUKH TBEPIBIX TEJI W KPUTCPUU
oa00us;

— crnenuduKy ITUHAMUKHA TEMIIEPATypHOTO IMOJII B TBEPABIX TelaxX MPH HATWIHH
pacrpeelieHHbIX BHYTPEHHUX HCTOYHUKOB TEIUIOTHI MJIH B MHOTOCJIOMHBIX KOHCTPYKIIHSIX.

yMeTh

— HCIIONIb30BaTh  CIICIUAIM3UPOBAHHBIE 3HAHHMA B 00JacTH  (U3UKH, B YACTHOCTH
BBIYUCIIATH PACIPEICIICHUE TEMIICPATYPhl H TEPMUYCCKHE XaPAKTEPUCTUKH TI0 TEMITEPaTypHOMY
TMOJTIO B TBEP/IbIX TEJNaX;

— NMPUMEHSITh Ha TMPaKTHUKE Mpo(ecCHOHANbHBIE 3HAHWS W  YMEHUS, B YaCTHOCTH
HAXOJIUTh B3aMMOCBS3b MEX]Y TEIUIOBBIM BO3JCHCTBHEM Ha W3y4aeMbIii OOBEKT M OTKIMKOM
CUCTEMBI Ha JTAHHOE BO3JICHCTBUE B BHJIC M3MEHEHUS TEMIICPATYPHOTO ITOJISI BEIECTRA;

BJIA/IETh

— HaBBIKAMH HCITOJIb30BAHUS CIICITUATM3UPOBAHHBIX 3HAHUI ¥ YMCHHI B 00JIACTH (DU3HUKH
JUISE OCBOEHUSI TPOQUIBHBIX (PU3UYECKUX BEITUYMH, B YACTHOCTH METOJAAMH HCIIOJIb30BaHUS
O0COOCHHOCTEH JMHAMUKH TEMIIEPATypHOTO TOJIT B TBEPABIX TelaX I pacdyera pPa3IMuHBIX
k03¢ puLeHTOB epeHoca;

— pa3IMYHBIMHA METOJIaMH MMPAKTUICCKOTO UCTIOIh30BAHUS TTPOPECCUOHATLHBIX 3HAHUNA H
YMEHHM, TONYYEHHBIX MPH OCBOCHUU MPOPMIBHBIX (U3MUECKUX JUCHUIUIMH, B YaCTHOCTHU
HABBIKAMH ¥ TIPHEMaMH pacyeTa JUHAMHKHU TEMIICPATYPHOTO TMOJIS TBEPBIX TEJ MPU Pa3THIHBIX
BapHaHTaxX TEIUIOBBIX HArpy30K Ha TpaHUIaX Tella U paclpe/leIeHHbIX BHYTPEHHUX UCTOUHUKAX
TETUIOTHI.

OCBOUTH KOMIIETECHIINU:

— CHOCOOHOCTh HWCIOJB30BaTh CIICIIMATM3UPOBAHHBIC 3HAHHUS B OOJNACTH (PU3UKH JUIS
ocBoeHus nMpoduabHbIX Gpusznueckux aucrummind (I1K-1);

— CIOCOOHOCTh TMPUMEHATh Ha TMPAKTHKE NPOPECCHOHANBHBIC 3HAHUS W YMCHHS,
MOJIYYCHHBIC TIPU OCBOCHHUH NIPOPMIBHBIX pusnueckux aucuuiuimH ([1K-4);

3. Mecrto aucuuniunbl B ctpykrype OII BO



JucuummmHa «OCHOBBI TEIUIONPOBOJHOCTH TBEPABIX TEI» M3Yy4aeTcss B BOCHBMOM
CEMECTpE U SBIIACTCS TUCIUILIMHON MO BRIOOPY BapuaTUBHOM YacTu bioka 1 oOpazoBarenbHON
OporpaMMbl  TIOATOTOBKM OakanaBpoB ¢usuku. CopaepikaHue AUCHUILUIMHBI OXBaThIBAET
OCHOBHBIE ITOHSTUS TEOPUHU TEIUIOOOMEHA, CIIOCOObI OMMCAHUS MTPOLECCOB NEPEHOCA TEIUIOTHI B
TBEPABIX TeaX, 3aKOHOMEPHOCTH TEMIIEPAaTYpHOTO IIOJIA B TBEPABIX TelaxX IPHU Pa3IMYHBIX
YCIOBUAX Ha TPAHMLAX TeJla M METOJbl YNPABICHHS TEMIEPATypHBIM IIOJIEM C IIOMOIIBIO
BHEIIHUX YCJIOBHHM. WM3ywdaemelii Marepuan momgoOpaH B COOTBETCTBUM C HAyYHBIM
HampaBjaeHueM Kadenpel oOmel u Teoperumdeckor Qusuku KI'Y. OcHOBHBIE Hay4HO-
UCCIIEIOBATEIbCKUE PA0OTHI MOCBSIIEHBl HM3YYCHHUIO SIBICHHS AHOAHOTO HAarpeBa B BOJHBIX
JIEKTPOJIUTAX, KOTOPOE MOXKET OBbITh PAacCMOTPEHO KaK aHaJIOr IUIEHOYHOI'O KHIICHHS.
HeoGxomumocTh yueta TemaohU3MYECKHX OCOOEHHOCTEH JaHHOTO TMpolecca MpH  €ro
OPUMEHEHUU [UId TepMHUYEeCKOH 0OpaOOTKM METalsIoB M CIIJIaBOB HACTOATENBHO TPeOYHOT
BKJTIOYEHUS TEIIO()U3NYECKUX JAUCIUILINH B BAPHATUBHYIO YacTh 00pa30BaTEIbHONM MPOrpaMMbl
HOJrOTOBKH OaKaaBpoOB.

Ilepen wm3ydyeHueM aucuMIUIMHBL «OCHOBBI  TEIUIONPOBOJHOCTH  TBEPABIX  TEI»
00y4aroImuics JOIKEH UMETh MPEICTABICHUS O MOJICKYJIIPHO-KUHETHYECKON TEOPUN CTPOCHHUS
BELIECTBA, SBJICHUAX MEPEHOCA TEIUIOThI, KUHETUYECKUX COOTHOLIEHUSAX ISl K03(pPUIMEHTOB
IepeHOca, YMETbh MCII0JIb30BaTh COOTBETCTBYIOLIME YpPAaBHEHHMsI MaTeMaTH4YecKoW (DU3HKH,
OINMCHIBAIOLIUX SIBICHUS TerionepeHoca. Tpedyemble 3HaHUs, YMEHUS U HaBbIKU (POPMUPYIOTCS
B paMKax JUCHMIUIMH «MomnekyisipHas ¢uszuku», «OOmmid (u3ndeckuii MpakTUKYM»,
«YpaBHEHUSI MAaTEMATUYECKON PUUKI».

OcBoeHMe JaHHOM JUCLUUIUIMHBI HEOOXOIMMO KaK NPEeALIECTBYIOIIEE s IPOXOXKACHUS
IIPOM3BOJICTBEHHOH (TPEATUIUIOMHON) MPAaKTUKH, HAIMCAHUS BBITYCKHON KBaTU(UKAIIMOHHON
paboTHI.

®opmuposanue npodeccuonanpHbix komnerennuil [1K-1 u [TK-4 nponcxoaut Takxke Ha
JIpyrux NOpOQUIBHBIX JAUCLUUILUIMHAX, PACKpbIBas €IUHCTBO U B3aMMOCBS3b NPO(UIBHBIX
JTUCIUTUTAH, 0a3UPYIOMIMXCS Ha 0a30BBIX Kypcax O0IIei 1 TeOpeTUIeCKON (PU3HUKH.

4. O0beM JUCUUIJIMHBI (MOIYJI51)

4.1. O0beM JUCHUILUIMHBI B 3a4€THBIX ¢IUHUIAX C YKA3AHUEM
aKaJeMn4ecKnX (ACTPOHOMHYECKHX) YaCOB U BUAbI y4eOHOH PadoThI

Bunpl yueOHOi pabOTHI, Ounas popma
OO11ast TPYI0OEMKOCTb B 3aU€THBIX €IMHUIIAX 4

OO0m1ast TpPyI0EMKOCTh B Yacax 144

AyIUTOpHBIE 3aHATHS B 4acax, B TOM YHUCIIE: 56

Jlexkun 28

[TpakTHueckue 3aHATHS 28

JlaGopaTtopHbie 3aHATHSA —
CamocrosrenbHas paboTa B yacax 88

dopma NpoMeKyTOUHOM aTTecTallu DK3aMeH 7 ceMecTp

4.2. O0beM KOHTAKTHOM padoTsl Ha 1 o0yuawierocsi

Bunpl yueOHBIX 3aHATHI Ounas dhopma
Jlexun 28
[TpakTHyeckue 3aHATHS 28
JlaGoparopHble 3aHATHI -

Koncynpranuun 2




3aueT/3a4eThl -

DK3aMeH/3K3aMEHBI 0,35
KypcoBsie paboThl —

KypcoBbie IpOEKTHI —
Bcero 58,35

5.Coaep:kaHue QMCHUIIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 TEMaM
(pa3aenam), ¢ yKazaHueM KOJIMYECTBA YACOB U BHI0B 3aHATHI

5.1 TemaTtnueckuii NJIaH y4eOHOM JUCHUILIAHBI

Ne |Hassanwue paszena, rembl |Bcero AyIUTOpPHBIC 3aHATHSI CamMocTosTenpHas
3.8/43C [ Jlegry, IIpaxr. J1a6. pabora

1 |OcHOBHBIE HOHATHS 14 4 4 B 10
TermiooOMeHa

2 | YpaBHEHHS nepeHoca 08 6 5 B 10
TEIIOThI

3 |Merox 0000IIIEHHBIX 10 6 5 B 10
MIEPEMEHHBIX

4 | TemnonmpoBOIHOCTh TpHU 99 6 5 B 10
CTAallMOHAPHOM PEKUME

5 |TemmonpoBOAHOCTh TIpU
HECTAIMOHAPHOM 34 6 6 - 12
peKuMeE

6 |Dx3amen 36 36
HUroro: 144 28 28 - 88

5.2. Conep:xanue:

TEMA 1.0cHoBHble NOHATHS Temjaoo0MeHna. CrocoObl mepenadyd TeIJIOTHL. Buabl
termooOMeHa. 3akoH buo-®ypee. TennonpoBogHOCTH BEIIECTB, U30TPOMHBIC M AaHW30TPOITHBIC
BeniecTBa. 3akoH Heiotona Koaddunment temnooraaun.

TEMA 2. YpaBHeHHUsI TNepeHOCA TeMJOTbl. YPaBHEHHE COXPAaHEHUsS] DHEPIHH.
HuddepennnansHoe ypaBHEHHE MEPEHOCA TEIUIOTHL. YPaBHEHHE TEIJIONPOBOAHOCTH. YCIOBUS
OJTHO3HAYHOCTHU, HaYaJIbHbIE U KPAaeBbI€ YCIOBUSI.

TEMA 3. Metoa 06001eHHbIX nepeMeHHbIX. OcHOBBI Teopuu moaoous. IlogoOHble
mporeccel. MogenupoBanue W aHaIM3 pa3sMepHoctei. Kputepum u  uumcna momoOwus.
Onpeaenstoniye u Heornpeaessomue kpurepu. [Ipasuno I'yxmana-Kupnuuesa.

TEMA 4. TemionpoBoaHOCTb TNPU CTAHMOHAPHOM  peXUMe. YpaBHEHHUE
TEIUIONPOBOTHOCTH JUIi  CTAllMOHAPHOTO TEIIOOOMEHa € OJHOMEpPHBIM pacIpeeeHHeM
TeMrneparypsl (IJIOCKUE, IIMHApUYecKHe U cdepuueckue creHku). [lepBbiii mHTErpam —
IUIOTHOCTh ~ TEIUIOBOTO  IMOTOKA. TepMHYECKOE CONpPOTUBIECHHE, IOCIEAOBATEIBHOE U
napajuielbHOE  COEAMHEHHE  TEPMHUYECKHX  conmpoTuBieHuMdA. HenunenHnele  3amaum,
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npeoOpaszoBanne Kupxroda. TermonpoBomHOCTb BIONb CTEPXKHS MOCTOSHHOTO IONEPEYHOrO
CEYCHHS, B TIPIMOM TpANCHHEBUIHOM pedpe, IIIOCKOM KpyrioM pebdpe. OpeOpeHHbIe
MOBEPXHOCTH, MPSIMOE PeOPO MOCTOSHHOTO TEIUIOBOTO HanpsykeHnus. Kpurepuii a¢dexruBHOCTH
opeOpeHusI.

TEMA 5. TenjionpoBOAHOCTL NPH HECTALHOHAPHOM peXHME B TeJax NPOCTOM
reoMeTpu4ecKoii  (hopmbl. VYpaBHEHHE TEIUIONPOBOAHOCTH  JUIS HECTALlMOHAPHOI'O
TEIIO00MEHA C OJIHOMEPHBIM pacHpeieseHUEM TeMIeparypsl. MeToabl pelleHnus YpaBHEHHH ¢
YacTHBIMU Npou3BOoAHbIMH. OcHOBBI mpeoOpasoBanus Jlamuaca. HarpeB u  oxuaxiaeHue
pa3IMyYHbIX Tell (IIOJyOrpaHUYEHHOE TEJIO0, HEOTPAaHUYEHHAs IUIOCKAasl CTEHKA, LWJIMHAP, 1Iap).
Omnpenenenne pacxola TEIUIOTHl. PerynspHbld TEmioBoM pexuM. MeToabl onpeaeaeHust
TETIO(PU3NIECKUX XapaKTEPUCTHUK (k03¢ punment TEIJION POBOAHOCTH,
TEMIIepaTypoIIPOBOJHOCTH).

6. MeTonnueckue MATEPHAJIBI IJIsl 00Y4AIOIIUXCH 110 OCBOCHHUIO
JTUCHMILTHHBI

[IpeameTom Teopuu TemiooOMeHa SIBISIOTCS MPOLIECCHl NIEpeHOoca Terla U3 OAHOM 4acTH
MPOCTPAHCTBA B JIPYry0. 3HAYMMOCTH TpoIlecca TEIUI00OMEeHa Kak B MPUPOIE, TaK U B TEXHHUKE
OIIPEEIISIETCS] TEM, YTO CBOICTBA TE€J CaMbIM CYILIECTBEHHBIM 00pa30M 3aBHUCAT OT TEMIIEPATypbl, TO
€CTb OT MX TeIIoBOro cocrosiHus. [locnenHee ke, B CBOIO OuYepellb, OMPEACISIETCS YCIOBUSIMU
TEIUIO0OMEHa, KOTOPbIE IOITOMY OKAa3bIBAIOT PpEIIAoNIee BIMSHUAE Ha IPOLECCHl M3MEHEHUS
arperaTHoro COCTOSIHUSI BEIIeCTBAa, HA TEUEHHE XUMHMYECKHX pEeakIil (B YacTHOCTH, MpoIecc
TOpEeHHUs1), MEXaHUUECKHUE, IIEKTPOU3O0IISILIMOHHBIE, MATHUTHBIE U IPYTUE CBOMCTBA TEJ.

[Iporeccel mepeHoca Teruia SBISIOTCS OMHUM U3 OCHOBHBIX Pa3ZiesioB COBPEMEHHOM HAyKH U
UMEIOT OOJIBIIOE TPAKTUYECKOE 3HAYEHHE B CTAHIMOHHOW M MPOMBIILIICHHOM SHEPreTHKE, B
TEXHOJIOTUYECKUX TMpoIeccaX XUMHUYECKOWM, CTPOUTEIbHOW, JIETKOW W JAPYruX OTpaciei
IpoMbIlIUIEHHOCTH. Harpumep, pacuer TemIoBbIX annaparoB, pabOTaroIMX MPU HECTALMOHAPHOM
pEeXKHMME, pacyeT OrpakJAroIIMX KOHCTPYKIUH B YCIOBUSX MEPEMEHHBIX TEIUIOBBIX BO3JCHCTBHIA
(TeruToM3OMNAIMS  3/aHWA, II€Yei, TPYOONPOBONOB), HArpeBaHWE MAIHH, TEMIIEPATYPHBIC
HaMpsHDKEHUsI B MOCTAaX M MHOTHE JIPYTHE BOIPOCHI CBSI3aHbI C PEIICHUEM 33/a4 HECTAllMOHAPHOU
TerIonpoBofHOCTU. MccnenoBanne KMHETUKH IPOLECCOB COPOLMM, CYIIKHM, TOPEHHUSI U JIPYTuX
XUMUKO-TEXHOJIOTUYECKUX TMPOIIECCOB CBSI3aHO C perieHueM 3aaad  auddy3u, KOTopbie
AQHAJIOTUYHBI 3a/layaM HECTAIlMOHApHOW TerutonpoBogHOoCTH. Ocoboe 3HaueHWe MPUOOpETaroT
BOIIPOCHI HECTAIIMOHAPHOTO TEIUIOOOMEHa B PEaKTUBHOW M PAKETHOM TEXHMKE, TNe TeIioBas
anmnaparypa paboTaeT B yCJIOBUSIX HECTAIIMOHAPHOIO PeXKHUMa.

HmeHHO 3TMHU 00CTOSATENBCTBAMH U O0BSICHSETCSI OypHOE Pa3BUTHE TEOPUU TETUIOOOMEHA B
20 BeKe M TO MCKIIOUMTEIbHOE BHHMAaHHE, KOTOpoe e yaensercss B (U3UKE IUIaHETapHBIX
MIPOLIECCOB, SHEPIETUKE, XUMUYECKON TEXHOJOTMH U B PSAJ€ APYTUX OTpaciell HAyKu U TEXHUKH.
Hayka o TermooOMene umeer naBHIOO wucTtopuio. Ee Hauanmo Bocxomutr k paboram M. B.
JlomonocoBa. OCHOBBI TeOpHH TEIIOOOMEHA ObLTH 3aJI0KEHBI B 19 Beke TpyaaMu yUeHBIX MHOTHX
cTpaH. B CBsI3M ¢ MPaKTUYECKUMH MTOTPEOHOCTSIMUA €€ MHTEHCUBHOE PA3BUTHE HAYaJIOCh B Havase 20
BEKa U MIPOJIOJKAETCS B HACTOSIIIEE BPEMSL.

CnoXHOCTh SIBICHHM TEII00OMEHA MPUBOAUT K TOMY, YTO MHOTHE MPAKTHYECKH BaKHBIE
3a7a4d HEe MOTYT OBITh PEIICHbl AaHATMTUYECKUMHU MeTodaMu. Torja MpuOeraroT K YHCICHHBIM
METOJIaM C UX pealr3aliel Ha MOIIHBIX ObICTPOAECHCTBYIOIIMX KOMITBIOTEpaXx.

Hapsimy c¢ Teopueili BakHYIO pOIb B M3YYEHHH TIPOILIECCOB TEIIOOOMEHAa WIpaeT
AKCIIEPUMEHT, C TOMOIIBI0 KOTOPOTO MPOBEPSIOT TUMOTE3bl M PEe3ylbTaThl TEOPUH, a TaKXKe
MOTy4YaroT WHPOPMAIMIO O MEXaHU3ME SIBTICHUH. B psze ciiydaeB TONBKO OMBITHBIM ITyTEM MOXKHO
NOMy4uTh (OPMYJbl, HEOOXOAMMBIE ISl PACYETOB TEIJIOOOMEHHBIX —aNMaparoB, HIMPOKO
pacrpoCTpaHEHHBIX BO MHOTUX OTPACIIX MPOMBIIUIEHHOCTH.

Juciumaa «OCHOBBI TETUIONPOBOJHOCTH TBEP/BIX TED BKIIOYEHA B BAPHATUBHYIO YacCTb
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nporpaMMbl TIOATOTOBKH OakanaBpa ¢u3MkM U u3ydaercs Ha 4 kxypce. [lo maHHOM mucruruiHe
YUTAIOTCS JIEKIIMM, Ha KOTOPBIX M3J1araeTcsi OCHOBHOM TEOPETHYECKH Marepual, M MPOBOISTCS
NPAaKTUYECKUE 3aHATHS JJIS1 3aKPEIUICHUS TIOJIyUYEHHbIX 3HaHUM IIyTEM pPELIEHHs COOTBETCTBYIOIIMX
3aga4. OCHOBHOM LIENBIO U3yYEeHUS JaHHOTO MPEMETa SIBISITCS PacIipeHre Kpyro3opa CTYJCHTOB
B 001aCTU MpUMEHEHHs (yHIaMEHTAIbHBIX TEOPETUUECKUX 3HAHUK O MPHPOIHBIX MpOIeccax s
OIMCaHUS UCIIOIb3YEMBIX Ha IMPAKTUKE PA3THYHBIX TEXHUYECKUX CHCTEM.

W3noxxeHne HOBOro Marepuajia Ha JIEKIMAX IIPOBOAUTCS B IIPUBBIYHOM PEKUME:
MPUHUMAIOTCS KaKue-TM0o TOMYIeHu s, Ha 0a3e IOMYyIIEeHUH CTPOUTCS HEKOTOpasi MOZEsb, KOTOpast
Jlajiee 3aruChIBaeTCsl C MOMOINBI0 TU(depeHInaTbHbIX YpaBHEHH, PEIeHHE COOTBETCTBYIOIINX
ypaBHEHUIl MO3BOJSIET OINPEAETUTh TeMIlepaTypHOe Moie B u3ydaemoil cucreme. Ha cemmuapax
ropa3o dYalle HCIONb3YEeTCs («WHKEHEPHBIM IOAXO» — IO TOTOBBIM 3aKOHOMEPHOCTSM WM
11abJIoHHBIM opMysIaM U TabIHLIaM OIPEAEISIIOT UHTEPECYIOIIME HAC BEUYUHBL. TakuM o0pazom,
NPAKTUYECKHE 3aHATHS TOpa3/o JIETYe TAaKOBBIX MO Kypcy oOmiel (u3uky, riae B KaXIoH 3amade
TpebyeTcst TBopuecKuii moaxoa. Jpyroe 1esno, 4to cam MpeaMeT U3yd4eHHs — TeMIIeparypHoe HoJie —
HECKOJIbKO HETIPUBBIUEH. [[J11 HEKOTOPBIX CIIOKHOCTh IPEICTABISIET CaM «WMHIKEHEPHBIN MOAXOI», B
9TOM HET HUYETO CTPAIIHOIO, TEPIICHUE U TPY/ BCE MEPETPYT.

6.1. CamocrosiTesibHasi paboTa 00y4AIOUIUXCH 10 TUCHUIVINHE (MOIYJII0)

Ne m/mt

Paznen (Tema)
AACHHUIIIHHBI

3apanue

Yacwl

Metoanueckue
pexoMeH 1A 1o
BBINNOJTHEHHUIO 32 JaHUSA

dopma
KOHTPOJISA

OCHOBHBIE
IIOHATHUS
TEIUI000OMEHA

Pemntenne
WHJIMBUIYQJIbH
BIX 3aJaHUN

10

Hos MOJITOTOBKHU K
pelIeHuIo
WHIUBUTYAJIbHBIX 3aIaHUM
PEKOMEHTyeTCsl
MOJIb30BaThCSA y4eOHO-
METOJMYECKUM ITOCOOueM
[4] u3 CIIHCKA
JIOTIOJTHUTENbHOM
JUTEPATYpPBI

I[TucrMeHHBbIH
ompoc

YpaBHeHUs
nepeHoca
TEIJIOTHI

Pemenne
WHJIMBU1yaJIbH
BIX 3aJlaHAI

10

Hns MTOJATOTOBKH K
pEIIeHUIO
WHAUBUYAIbHBIX 331aHUN
PEKOMEHTyeTCSI
TOJTH30BaTHCS y4eOHO-
METOAUYECKHM I10CO0neM
[4] u3 CIIHCKA
JTIOTIOJTHUTEIIHLHOM
JUTEPaTyPhI

TT1icbMEeHHBIN
OIIpoC

Meton
0000LIEHHBIX
MEPEMEHHBIX

0630p
JIUTEPaTypHl,

10

B xauecTBe nMTepaTypHBIX
HMCTOYHUKOB
MIpeANnoYTUTEIbHEE
ucrnons3oBate  [1] w3
CIMCKA JIOTIOJIHUTEIbHON
autepatypsl U [1, 4] us
CIIMCKa OCHOBHOM
JUTEPaATypPhI

[IcbMEeHHBIN
OIpoC

TermonpoBoaH

AHaIUTUYECKHU

10

B kauectBe nuTepaTypHbIX

BeicTyruienue




OCTb IIpU i 0030p HCTOYHUKOB pe3eHTaluen
CTallMOHAPHOM | JINTEPATYPBI MPEaNOYTUTEIbHEE
PEKUMC ucrons3oBare [1, 2] wus
CIIMCKA JONOJHUTEIBHOU
autepatypsl u  [1] wu3
CIIMCKA OCHOBHOM
JUTEPaATyphbl
5 TennonpoBoaH s [IOJITOTOBKH K
OCTb IIpH PELLEHHIO
HECTAMOHAPH | Og30p WHJUBUIYAJIbHBIX 3a1aHUM
OM PEKHUME JIUTEPATYPHL, pekoMeHayeTcs 3amura
peleHue 12 I10JIb30BAThCS y4eOHO- [MPaKTHYECKOTO
HMHIWBUYalbH METOJUYECKUM T0cOoOHMeM [pacuera
BIX 3aJIaHUI [4] u3 CIIHCKa
JIONOJIHUTEIbHON
JIUTEPATYPHI

6.2. TemaTuka u 3a1aHUA U1 NPAKTHYECKUAX 3aHATHIA

@®opmMoii OTYETHOCTHU IO JAHHOW AUCLMILIMHE sSBIIsieTCs 3K3aMeH. HeoOxoaumeble ycinoBus
JIOTTYCKa K IK3aMEHY:
— Hanuuue noaHoOro KOHCNEKTa JEKIHt
— Cpaua Bcex KOHTPOJIbHBIX Pa0oT (3 LIT) € MOJI0KUTEIbHBIM PE3YIBTATOM

Huxe npuBeneHsl mpUMepHBIE MIaHBI MPaKTUYECKUX 3aHsATUI. Homepa 3amau naHbl Mo
3anagnuky benkun [1. H., llagpun C. 0. «Temnodusuka: coopruk 3aga4u» 2013 rona nznanus.

Cemunap 1.

Tema: Ten1onpoBOAHOCTH NPHU cTALMOHAPHOM pexxume. [lnacTtuna

3amaum 15 pazdopa ¢ npenogasarenem: 1.2, 1.3, 1.16, 1.11 1.9, 1.29

3amaum s camocrTosTenbHoM padotsr: 1.1, 1.4, 1.7, 1.8, 1.12, 1.17, 1.22, 1.24, 1.31

OO6cyx1aemble BOIIPOCHI: OCHOBHBIE MOHATHS U ONpPEAETICHUs TeII000MeHa, TETI0BOM
MOTOK, IUIOTHOCTh TEIUIOBOTO TIOTOKA, KOA(PQHUIMEHT TEMJIONPOBOAHOCTH, 3aBUCHMOCTh
K03 GUIMEeHTa TEIUIONPOBOIHOCTU OT TEMIIEPATYpPbl, KOA((UIIMEHT TeMIepaTyporpoBOIHOCTH,
K03(ppUIIMEHT KOHBEKTHUBHOM TEIJIOOTIAuu, TEPMUYECKOE CONPOTHUBIIEHUE, CTAllMOHAPHOE
YPaBHEHHE TEIUIONPOBOJHOCTH, IPaHUYHBIE YCIOBHS, UnCIIO bro, pacnipenenenne Temneparypsl,
HEJIMHEWHOE CTallMOHApHOE YpaBHEHHE TEIUIONPOBOIHOCTH, mpeoOpa3oBanue Kupxroda,
CpeAHUN KOA(PPHUIMEHT TEIUIONPOBOAHOCTH.

Cemunap 2.

Tema: TenonpoBOAHOCTH NPH cTALMOHAPHOM pexxume. Llnauuap, map

3amaun Ui pa3bopa c npenonasarenem: 1.33, 1.35, 1.42, 1.52

3amaun a1 caMmocTosTeNnbHOM padoter: 1.34, 1.36, 1.38, 1.39, 1.41, 1.45,1.47,1.53

OOcyxnaembple  BONPOCHI: KPUBOJIMHEHMHBIE CHUCTEMBl KOOPAMHAT, CTallMOHAPHOE
ypaBHEHHE TEIUIONPOBOAHOCTH B LMIUHAPUYECKOH M chepHuecKoil cucTeMax KOOpIMHAT,
IpaHUYHBIE YCIOBHs, uucio buo, kputmueckuid u >(PpPeKTUBHBIA TUAMETP HU3OIALMH,
HEJIMHEWHOE CTallMOHApHOE YPaBHEHHE TEIUIONPOBOJHOCTH B KPUBOJIMHEHHBIX CHCTEMaXx
KOOpAMHAT, mpeodpazoBanue Kupxroda, cpennuii koapunmeHT TenmonpoBoJHOCTH.

Cemunap 3.

Tema: Teny1000MeH ¢ OpeOpPEeHHOI MOBEPXHOCTH

3amaum s pazodopa ¢ mpenogasarenem: 1.55, 1.58, 1.60, 1.61

3anauu 11 caMoCTosATeNbHOM padoTel: 1.54, 1.56, 1.57, 1.59

O6cyx1aemMbple BOIPOCHI: OCOOEHHOCTH TEMJI00OMEHa TOHKOTO pedpa MOCTOSIHHOTO U

9




MEPEeMEHHOTO CEYCHHUS, CTAIIMOHAPHOE YPABHEHHE TEIUIOMPOBOIHOCTH C YYETOM TEIUI0OOMEeHa
Ha TIOBEPXHOCTH (CTOK Terua), TumnepOonnueckue QyHKIuH, yuciao buo, kosddummeHT
s deKkTUBHOCTH pedpa.

Cemunap 4.

Tema: Ten1onpoBOAHOCTH MPU HecTaHMOHAPHOM pe:xkume. [losyGeckoHeuHOE TeJIO0.
IlnacTuna

3anmauu 11 pazdopa ¢ npenogasarenem: 2.2, 2.4, 2.11, 2.5, 2.16, 2.35

3agauu U1 camocTosITeNbHOrO pemenus: 2.1, 2.3, 2.7, 2.14, 2.10, 2.13, 2.15, 2.18.

O6cyxmaemple BOIPOCH: OCOOCHHOCTH HECTALIMOHAPHOTO TEIIO0OMEeHa, KOA(PPHUIIMEHT
TEMIEPaTypPOIPOBOAHOCTH, uduciao Dypre, HECTAlMOHAPHOE ypaBHEHHE TEIJIONPOBOAHOCTH,
METO/Bl PENICHUS ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX, T'PAHUYHBIC YCIOBUS, YHCIO bwo,
CXOOUMOCTh  (YHKIMOHANBHBIX PSIOB, HECTAllMOHAPHOE paclpeiefieHue TeMIepaTyphl,
WHTETPaI OIUOOK, TOTIOHUTEIbHAS PYHKIIMS OMIMOOK, CPEIHSIS TEMIIEpaTypa.

Cemunap 5.

Tema: Tem1onpoBOAHOCTH NP HeCTANMOHAPHOM pexume. Lluamuap, map

3amaum ais pazbopa ¢ mpenogasarenem: 2.22, 2.29, 2.39, 2.41, 2.37

3amaum A1 caMoCcTosTeNbHOM padoter: 2.20, 2.23, 2.24, 2.26, 2.28, 2.33, 2.34,2.40, 2.42

OO6cyxgaemMbple BONPOCHI: KPUBOJIMHEHMHBIE CHCTEMBI KOOPAMHAT, HECTAllMOHAPHOE
YpaBHECHHE TEIUIOMPOBOAHOCTH B KPHUBOJIMHEWHBIX CHCTEMaxX KOOPIWHAT, TPAaHUYHBIC YCIIOBUS,
yucno buo, cneuuansHble ¢QyHkuuu, ¢GyHknun  beccens, cdepuueckue  QyHKIUH,
TPAHCIICH/ICHTHBIC  YPaBHEHHS, OCOOCHHOCTHM pACHpPENCIICHUsS TEMIIeparyphbl, CPEIHss
TeMIeparypa.

Cemunap 6.

Tema: PeryJIipHbIil pe:KuM Temi000MeHa

3amaun 11 pazdopa ¢ mpenogasareineM: 2.43, 2.46, 2.49, 2.50, 2.51

3agauu JUIsl CaMOCTOSTENIbHOTO penieHus: 2.45, 2.48, 2.52

OOcyxaaemMble BONPOCH: TPU CTAJAWH HECTAMOHAPHOTO MpoIecca TEIIo0OMeHa,
ABTOMOJICJIbHBIE PEIICHHUs] HECTAllMOHAPHOTO YPAaBHEHMs TEIUJIONPOBOIHOCTH, TEMIT Harpena
(oxJaxkieHus1), MPsIMbIC U OOpaTHBIC 3aa9l TEOPUU TETUIONIPOBOTHOCTH, METOBI ONPEICIICHUS
ko3 uieHTa KOHBEKTMBHOM TEIUIOOTHaYd U KOd(pUIUMEHTa TEeMIepaTypOrpOBOIHOCTH
METOJAMH PETYISPHOTO PeXKUMA.

7. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOM JTUTEPATYPbI, HEOOXOAUMOM /I

OCBOCHUSA TUCHMILIMHBI (MOIYJIs1)

a) OCHOBHAA

1. JIlexiuu mo TEMJIOTEXHHUKE : KOHCIEKT JIeKIH / MuHHCTepcTBO 00pa30BaHUsI U HAyKU
Poccuiickoit  ®enepanuu, [ocymapcTBeHHOE 00pa3oBaTebHOE  YUPEKACHUE  BBICIIETO
npodeccuoHanbHOro o0pazoBaHus «OpeHOYyprckuil rocyapCTBEHHBIH YHUBEPCUTET» ; COCT.
B.A. Huxutun. - OpenOypr : OI'Y, 2011. - 532 c. ; To xe [DnekTpoHHbBI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=259242 (23.01.2018).

2. IlaxomoB, A.H. OcHoBbl pemeHus 3afad TemiooOMeHa : ydeOHoe mocodue /
A.H. ITaxomoB, H.LI. T'aranosa, }O.B.IlaxomoBa ; MuHucTepcTBO 00pa3oBaHMs M HayKH
Poccuiickoit  ®enepanuu, DenepasbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE
yupexaeHue BbICIIEro mnpodeccuoHanibHoro obpasoBaHusi «TaMOOBCKHMN TOCYAapCTBEHHBIN
TeXHUYECKUH yHHBepcuTeT». - Tamo6oB : U3narensctBo ®I'BOY BIIO «TI'TVY», 2015. - 82 c. :
wi. - bubn. B kH. - ISBN 978-5-8265-1475-7 ; To xe [DnexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444965 (23.01.2018).

3. VmxeHepHble METOABI pacyeTa 3ajad HEJIMHEHHOIro TeIIooOMeHa MpH JIAMHUHAPHOM
TEUEHUU >KUJIKOCTH B KaHajiax : KojulekTuBHass MoHorpadus / FO.B. Bunun, B.C. 3n06wus,
B.B. UBanos, I'I. Mensenes ; MunucrepcTBo obpa3zoBanusi U Hayku Poccuiickoit ®enepanum,
Cubupckuit  @enepanbhblii yHuBepcuteT. - KpacHospck : Cubupckuil denepaabHbii
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http://biblioclub.ru/index.php?page=book&id=444965

yHuBepcuret, 2015. - 156 c. : Tabmx., rpad. - bubmmorp.: c. 100-102. - ISBN 978-5-7638-3156-6 ;
To xKe [OnexTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=435684 (23.01.2018).

4. Apxunos, B. ®u3nko-xMMHUECKHE OCHOBHI MPOIIECCOB TEINIOMAacCOOOMeHa : yueOHoe
nocobue / B. ApxumoB ; MwunucrepctBo obOpasoBanusi U Hayku Poccuiickoit denepanmu,
OenepalibHOE  TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE  YUPEXKIEHUE  BBICIIETO
oOpa3zoBanus «HaunonanbHbIN HccaenoBareabckuil TOMCKUN MONUTEXHUYECKUM YHUBEPCUTETY.
- Tomck : 3narenbctBo ToMckoro monutexHudeckoro yuusepcurera, 2015. - 199 c. : uin., tabmn.,

CXEM. - bubmuorp. B KH.. To Ke [DNeKTpOHHBII pecypc] -
URL.: http://biblioclub.ru/index.php?page= book&ld 442086 (23.01.2018).

0) 10MIOJHUTEIbHAS

1. TemmorexHuka: Y4eO. CTyld. TeXH. crell. Beicml. yued. 3aBeaenuii; Ilox pen. B. H.
Jlykanuna. — M.: Beicm. mik., 2009. — 671 c: un. (29 3k3)

2. liBetkoB @. @. TerutomaccooOMeH: YueO. mocoOue AJist CTYI. BBICII. y4e0. 3aBEACHHIA.
— M.: UznarensctBo MOU, 2006. — 550 c. mn. (30 7k3)

3. benkun I1. H., lagpun C.1O. Terutodusuka: CoopHuk 3amad. — Kocrpoma: 'OY BITO
KI'Y um. H. A. Hekpacosa, 2013. — 51 c. (13 3k3)

4. laapun C.FO. OCHOBBI TEIJIOMPOBOIHOCTH TBEPABIX TEN [DJIEKTPOHHBIA pecypc] :
yueb. -MeToa. nocobue / M-Bo obpazoBanus u Hayku PD, Koctpomckoil roc. yH-T. - DIEKTpPOH.
TeKCT. nanubie. - Kocrpoma : KI'Y, 2017. - 71, [1] ¢. - bubnwuorp.: ¢. 71-72. - ISBN 978-5-8285-
0832-7 : b. 1.

5. Kymuno, W.B. Teopernyeckue OCHOBBI TEIUIOTEXHUKH : YydeOHOe mocobue /
N.B. Kynunos, E.B. Credanrok ; MunucrepctBo oOpazoBanusi u Hayku P®D, DenepaibHoe
TOCYIapCTBEHHOE OIOMKETHOE 00pa30BaTENIbHOE YUYPEXKIECHUE BBHICHIETO MPO(ecCHOHATHHOTO
oOpazoBanust «CaMapCKuil TOCYIapCTBEHHBI APXUTEKTYPHO-CTPOUTEIbHBIM YHUBEPCUTET». -
Camapa : Camapckuil rocyaapCcTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN YHUBEpcuTeT, 2013. - U
II. Maremarnyeckoe MOAEIUPOBAHUE MPOIECCOB TEIIOMPOBOJHOCTH B MHOTOCIOWHBIX
OTPXIAIOUINX KOHCTPYKIUSX. - 422 ¢. : ui. - bubnuorp. B kH. - ISBN 978-5-9585-0555-5 ; To
xKe [DneKTpOHHBII pecypcl]. -
URL: http://biblioclub.ru/index.php?page=book&id=256111 (23.01.2018).

6. Kymunos, W.B. Amnanutuyeckue pemieHHs TUNEPOOTMYECKHX  ypaBHEHUN
TerioMacconepenoca u kojedanuit ynpyrux ten : MoHorpadust / U.B. Kynunos ; MunucrepcTBo
oOpazoBanust U Hayku P®D, dexepanbHoe rocygapcTBeHHOE OOIKETHOE 00pa3oBaTeabHOE
YUpEXKJIEHUE BBICIIEr0 MNPOpecCHOHAIbHOr0 o00pa3zoBaHus «CaMapcKuil ToCylIapCTBEHHBIN

apXUTEKTYpHO-CTPOUTENBHBIN yHUBepcuTeT». - Camapa : Camapckuil ToCynapCTBEHHBIN
ApXUTEKTYPHO-CTPOUTENBHBINH yHUBepcHuTeT, 2013. - 144 c. : wi. - bubmumorp. B xH. - ISBN 978-
5-9585-0519-7 ; To xKe [DNeKTpOHHBIN pecypcl]. -

URL.: http://biblioclub.ru/index.php?page=book&id=256109(23.01.2018).

8. Ilepeyenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«I/IHTepHeT», H906XOI[I/IMI)IX AJI1 OCBOCHUA NUCHUIIJINHBI

HudopmannoHHo-00pa3zoBaTeIbHbIE PeCypChI:

1. Thermalinfo.ru — caiitr cnipaBouHON HMHpOPMALUK TO TEIIOGU3MYECKAM CBOHCTBAM
BEII[ECTB B 3aBUCUMOCTH OT TEMIIEPATyphl U IABICHUSI.

DNEKTPOHHBIE OMOIMOTEUHBIE CHCTEMBI:

1. YauBepcuterckas Oubnmoreka oraita http://biblioclub.ru

2. «JIanby http://e.lanbook.com/

3. OBC «Znanium»
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9. Onncanne MaTepuaJibLHO-TeXHU4ECKOH 0a3bl, HeOOXOIUMOM 1151

OCYLIeCTBJIEHHUSI 00PA30BaTEJIbHOIO MPoIecca Mo TUCHHUIIIMHE
Aynuropus JJ JeKIMi:
Kopnyc E, Ne 209, komuuectBOo mnocafgodyHblx MecT — 30, MyIbTUMEAMMHBIN KOMIUIEKC,
BKJIIOYAIOIINI SKpaH, HOYyTOYK U MMPOEKTOP.
Aynutopus AJsl NPAKTHYECKUX 3aHATHH:
Kopmyc E, Ne 212, konu4ecTBO MOCa0uHBIX MeCT — 24,
AyIMTOpPHH AJI51 CAMOCTOSATEJIbHOI padoThI:
YuranpHelid 3a1 kopiyca «E», KoaM4ecTBO MocagodHbIX MecT — 22, 9 KoMIblOTepoB (6 s
yuTarene, 3 s COTpyAHUKOB); 1 ckaHep.
Uuraneusiii 3an kopnyca «bl», kommyectBo mocagounbix mecT — 200. 3 kommbroTepa jist
coTpyanukoB; | mpunTtep; | xonmp/mpuntep; 1 mpoexTop; 2 3KkpaHa A mpoekTopa; 1 Bopora
«Antusopy»; 1 WIFI-rouka nocryna. Jlunensuonnoe [10: AUBC MapkSQL.
Komnbrotrepnsiii knacc, koprnyc "E", ayn.227, konumdecTBO mHocanouHbIX MecT — 16, Biok
cucremubiii KM Office T3-4170, mouurtop Philips. Jlunensuonnoe I1O: Windows 8.1 Pro
noroop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codr-naitn I[Ipoektsr, MathCAD Education
noroop Ne 208/13 ot 10.06.2013 ¢ OO0 KOnutAnsdpaCodrt.
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