[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO

MHbopmauus o Bragenbue:

®WNO: Makeumos Anexceii bopucosuy

[lomKHOCTb: AMpeKTOp AenapTaMeHTa no 06pa3oBaTeNbHOM NOAUTHKE
[Jlata nognucanus: 09.10.2023 14:56:13

YHMKaNbHbIA NPOrPaMMHbIi KNHOY: s
8db180d1a3f02ac0e6052125672742735c18b1ds  MAHUCTEPCTBO OBPASOBAHMIA 1 HAVKI

POCCUNCKON OEJIEPALIMN

@enepalibHOE rOCYAapCTBEHHOE 010/ KeTHOE 00pa30BaTebHOE YUpeKIeHHe
BBICIIIEr0 00pa30BaHus
MoOCKOBCKUH MONUTEXHUYECKUN YHUBEPCUTET

YTBEPXKIAIO

A 1()}5ﬂoro (axynprera

Va .4/2/ /T1. Utyppanne/
«ZY9» oI5 2020 r.

PaGouas nporpamma IUCUUTIIMHBI
Tepmoynpyrocrs

Hanpasienue noAroToBKH
15.03.03 [IpukaagHas MeXaHHKa

[Tpoduis nogaroToBky (00pazoBateabHas IporpaMma)

«IIporpaMmmupoBaHue U HH(PPOBbIe TEXHOJIOTHH B INHAMHKE U MIPOYHOCTH»

KBanndukauus (cTeneHsb) BbIIyCKHHKA
fakajgaBp

dopma 00yueHus
Ouynasn

Mocksa 2020



1. Hesan 1 3a1a494 TUCUUILIIMHBI
K OCHOBHBIM 1IENSIM OCBOEHUS AUCUUIUIMHBI « TepMOyHpyrocTs» cieayer
OTHECTHU:

- OBJQJCHUE YMEHHMSIMH M HaBbIKAMH NPHUMEHEHHS OCHOBHBIX METOIOB
AHAJIMTUYECKOTO ONPENEIICHHS HANPSKEHUM U MEPEMENICHUN B KOHCTPYKIHUAX U3
yIOpyroro mMarepuasna Npou3BOJIbHON (OpMBI NIPU 3aJaHHBIX MOJSX TEMIIEPaTyphl;
dbopMHpoBaHUE CIOCOOHOCTH CAMOCTOSITEIBHO BECTH HAYYHBIE HCCIEIOBAHUS C
WCMOJIb30BAHUEM BBIYHUCIUTEILHOW TEXHUKM M YMEHHS BHEAPATH PE3YJIbTAThI
HAyYHO-TEXHHYECKUX pa3pabOTOK B peajbHBbII CEKTOp MPOEKTUPOBAHUS
KOHCTPYKLIMM; PAa3BUTHE JIOTHYECKOTO, QITOPUTMUYECKOTO MBIIUICHUS U
WHXCHEPHOW MHTYUIIUH.

2. MecTo aucuumiuHbl B cTpykrype OIl

Hucrummaa «TepMoynpyrocTs» OTHOCUTCS K YHCTY (DaKyJIbTaTUBHBIX
y4eOHBIX TMCUHUILINH OCHOBHOM 00pa3oBaTelIbHON MPOrpamMMbl OaKkaiaBpuara.

«TepMoynpyrocte»  B3aUMOCBsI3aHa JIOTUUYECKM W COJEpPKATEIbHO-
METOJUYECKH CO CIEAYIOIMMH TUCIUIIMHAMU U nipakTukamu OOIT:

B 6a3oBoii yactu nukia (b1.1):

— COIPOTHUBIJIEHUE MATEPUAIIOB,;

— T€OpUs YIIPYrOCTH;

3. IlepeyeHb NJIaHUPYEeMBbIX Pe3yJIbTATOB 00y4eHHUsI M0 JUCHUIINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTATaAMH 0CBOEHHS 00pa30BaTeJIbHOM
NMporpaMmabl.

B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI Y 00ydaromuxcs GOpMUPYIOTCS CIETYIOLIUE
KOMITETEHLIUU U JOJKHBI OBITh IOCTUTHYTHI CIEAYIOIINE PE3yIbTaThl 00yUEHUS
KaK 3Tan (OpMUPOBAHUSL COOTBETCTBYIOIIMX KOMITETECHIIUNA:

Kon B pesynbrare ocBoeHuUS [TepeueHp MIIaHUPYEMBIX PE3YIIBTATOB O0YUEHHS
KOMIIETEHIIUY | 00pa30BaTeIbHON 0 IUCLUTUTIHE

MPOTpaMMbl 00yJaroIuiics
JOJDKEH 00J1a1aTh

IIK -3 TOTOBHOCTBIO BEITIOJTHATE 3HaTh:
Hay9IHO-MCCIICIOBATEIBCKHAE | - TEPMOJUHAMHYECKHE OCHOBBI TEPMOYIIPYTOCTH,
paboTHI U pemaTh HayqHO- WHTEPIPETUPYET XapaKTep ACHCTBUS
TEXHUYECKHE 3a1auH B TEPMOYTIPYTHX HANPSKEHUN U TIepEMEIeHHH,
00JacTH MPUKIIATHON BBI3BaHHBIX TPAIMEHTAMH TEMIIEPATYPHI.
MEXaHUKHU Ha OCHOBE YMmeTh:
IOCTHOKEHUHM TEXHUKHA U - CTaBUTh HaYaIIbHBIC U TPAaHUYHBIC YCIIOBYSI 33124,
TEXHOJIOTH, KITACCHYECKUX | MCITOJIb30BaTh OCHOBHBIE YPABHEHUS
U TEXHUYECKHX TCOPUU U TEPMOYINPYTOCTH B HAMPSHKCHUSAX M ITEPEMEIICHHUSIX
METO/I0B, (pusnko- Baaners:
MeEXaHUYECKHX, - HAaBBIKAMU PENICHUS TUIOCKUX 3a]1a4
MaTeEMAaTUUECKUX U TEPMOYINPYTOCTH.

KOMIIBKOTEPHBIX MOJENEH,
00J1aJat01INX BBICOKOM
CTETEHBIO aJIeKBaTHOCTH
peaNbHBIM IpoLieccam,
MallHaM U KOHCTPYKLHUSAM




4. CTpyKTYypa M cofepKaHue I CHUILTHHBI.

OO6mast TpyJ10eMKOCTh JUCHMILUIMHBI COCTAaBJsIeT 2 3a4eTHbhIC €IUHMIIBI (72
aKaJeMHYEeCKUX 4Yaca, M3 HUX 18 4JacoB — JIeKIMOHHBIE 3aHATHA, 18 YacoB —
CEMHUHApCKUEe 3aHsiATHs, 36 4acoB — caMocTosATelbHas pabota). CTpykTypa u
coJlep KaHue TUCIUILTMHBI 0 BUJIaM paboThI mpeacTaBieHbl B [Ipunokennn 1.

Conep:xanue pa3ie0B IMCHMILIMHBI.

6 cemectp.

Paznen 1. TepmogunamMuyeckne 0CHOBbI TEPMOYIIPYTOCTH.

OcHOBHBIE MOJIOKEHUS TEPMOAMHAMUKHA HEOOPATUMBIX MPOIECCOB B CBSI3U C
TEPMOYIIPYTUM Je(POpMUPOBAHUEM TBEpAOro Tena. [loHsTHe HecBsI3aHHOM 3a1auu
TepMOYIpyroctd. HauanpHple W  TpaHUYHBIE  YCIOBHS, pacupenesieHue
TEMIIEpaTypbl IO MOBEPXHOCTU TeJa, IUIOTHOCTh TEIUIOBOIO TOTOKA, 3aKOH
KOHBEKTHUBHOI'O TETNIOOOMEHA MEXKTy TOBEPXHOCTHIO TEJA U CPEeAOH

Pazpen 2. OcCHOBHBIC TOHATHUSI M MOJIOKEHHUS] KJIACCUYECKOU
TEPMOYIIPYIOCTH.

3agaya Tepmoynpyroctd. (OCHOBHBIE ypaBHEHHS TE€PMOYHPYTOCTH.
Cootnomenusi [loramenss — Heiimana. Dddext cBsizanHoctu. HecBszanHas

craTnyeckas 3amada. [locraHoBka 3amaum TEPMOYNPYTrOCTH B NEPEMELIECHUSAX.
AHaJIOrusl ¢ CWJIOBBIMM BO3IEHMCTBUAMHU. [loCTaHOBKA 3a1aun TEPMOYIPYTOCTH B
HaIPSKEHUAX

Pasznen 3. IlocraHoBKa 32124 TEPMOYIIPYTOCTH.

YpaBHEHUsI paBHOBECHs, I'PAaHUYHBIE YCIIOBUS, YPAaBHEHUS CIUIOLIHOCTH B
HanpspKeHUsIX. MHOTOCBSI3HBIE Tena. Y CI0BUs OJTHO3HAYHOCTH NIEPEMELIEHUN

Paznen 4. Ilnockue 3a1a4u TEPMOYIIPYTOCTH.

[Tnockast nehopmanvsi U MIOCKOE HampskeHHOe cocTosiHue. COOTHOLIEHUS
MEXIy HanpsbKeHWs MU U aegopMauusimu. PemeHue IIOCKOM — 3aaauu
TEPMOYIPYTOCTH B MEPEMELIECHUAX. 1 €pMOYIIPYTUi MTOTEHIHAI ITepeMenied 5 HUM.
Pemenne minockoiu 3a1a4yu TEPMOYIIPYTOCTH B HAIIPSKEHUSIX

Paznen 5. TemneparypHbie 110Jis1, He BbI3bIBAKOLIHE HANIPSI/KCHUS.

TemmepaTtypHble  TOJIsI, HE  BbI3BIBAIOIIME  HANPSKCHUW,  3aKOH
TEIIONPOBOAHOCTH Dypre

Pasznen 6. Ilnockue 3a1a4yM TepMOYNPYroCTH B CJIy4Yae MHOIOCBSI3HBIX
TeJl.

YcnoBuss onHO3HAYHOCTM nepemenieHud. O xapakTepe 3aBUCUMOCTH
TEPMOYIIPYTUX HANpPSOKEHUM M TEpEeMEIleHUd OT  (U3HKO-MEXaHUYECKUX
XapaKkTEepUCTUK MaTepHalia



Pasnen 7. IlpuMepsl pelieHusi ABYMEPHbIX TEPMOYIIPYTHX 3a1a4.
IInockue 3amadnm TEpMOYINPYTrOCTH Uil TeJl € TpemuHaMu. Hekotopsle
IUIOCKHE 337ja4 HEOJHOPOJAHON TEPMOYIIPYTOCTH.

5. O0pa3oBaTte/ibHbIe TEXHOJIOTHH.

Meroauka mpenoAaBaHusl JUCHUIUIMHBI MPEIyCMAaTPUBACT IPOBEIACHUE
TPYINOBBIX, UHIWBUAYAJIbHbBIX, yIUTOPHBIX U BHEAYAUTOPHBIX 3aHSITHI.

[Ipeanonaratorcs ciaenyromme (GOopMbl TPOBENCHUS 3aHIATHIL: pEIICHHE
TEMaTUYECKUX 3a/1a4 U BOMPOCOB MO PA3IMYHBIM pa3jiesaM Kypca AUCIUILUIUHBI Ha
CEMUHapax, MPOBEACHUE TEKYIIEero KOHTPOJS 3HAHWHA CTYAEHTOB MOCPEICTBOM
OIIPOCOB U MPOBEPKHU PeIIaeMbIX 3ajad.

6. OueHoYHbIE CpeACTBAa ISl TEKYIIEro KOHTPOJIA YyCIeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAMM [0 UTOraM OCBOCHUS JUCUHUILIMHBI U y4eOHO-
MeTon4YecKoe o0ecredyeHue CaMOCTOATEeIbHOM PadO0ThI CTYJACHTOB.

Hcnonb3yroTcs BapUAHTHI KOHTPOJIbHBIX BOIIPOCOB u 3a7a4
CaMOCTOSITeJIbHOM PabOThl CTYJICHTOB Ha CEMHHapax, a TakKe JJis JIOMAaIHHUX
3aJlaHuM.

6.1. ®DoHA OLEHOYHBIX CPEACTB IS NPOBeJCHUS] NMPOMEKYTOYHOM
arrecTauuu 00y4arIIUXCS M0 JUCHHILJIMHE.

6.1.1. IlepeyeHb KOMIIETEHUH ¢ YKAa3aHHEM ITANOB UX (DOPMHPOBAHUSA
B IIpoLecce 0CBOeHHs 00pa30BaTeJIbHON MPOrPaMMBbl.

B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI (POPMUPYIOTCS CIIETYIOIINE

KOMIICTCHIIUNA:

Kon B pe3ynbTare ocBOeHUS 00pa30BaTEIbHOM MPOrpaMMbl 00YYAIOIIUICS TOJKCH
KOMTIETEHIIUN o0naiarte

K -3 TOTOBHOCTBIO BHITTOJHATH HAYYHO-HCCIIE0BATENbCKIE PA0OTHI M PemiaTh HayqIHO-

TeXHUYECKHUE 3a]]a4l B 00JIaCTH MPUKIIATHON MEXaHUKH HA OCHOBE JOCTIKEHUH
TEXHUKHU U TEXHOJIOTUH, KJIIACCUUECKUX U TEXHUYECKUX TEOPUI U METO/IOB,
(hM3UKO-MEXaHUYECKHUX, MATEMATHYECKUX U KOMIIBIOTEPHBIX MOJETIEH,
00aatonX BEICOKOM CTENEHBIO a/IeKBATHOCTH PEabHBIM MPOIIeccaM, MalllHHaM
Y KOHCTPYKIUSIM

B mporecce ocBoeHust 00pa3oBaTeNbHON MPOTPaMMBbI IaHHBIE KOMIIETEHITUN
(bOpMHPYIOTCS MOATAITHO B XOJI€ OCBOSHUS JUCITUTIINH, MPAKTHK B COOTBETCTBUU C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpagukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLIEHMBAHUS
KOMIeTeHIui, GopMUpPYyeMBbIX 10 HTOraM OCBOEHUS TUCIHUIJIMHBI, ONMUCAHUE
IIKAJ OlleHUBAHUS.



IToka3arenem OLICHUBAaHUA KOMHGTGHHI/Iﬁ Ha pa3JIMYHbIX 3Tallax Uux

bopMHUpOBaHUS SABISIETCS TOCTHKEHUE 00YUYaIOIIUMCS TUIAHUPYEMBIX PE3YJIbTATOB

06y‘IeHI/IH 110 JUCHOUIIJINHC.

I1K — 3 roTOBHOCTEIO BBHIMIOIHATH HAYYHO-UCCIIEA0BATEIBCKIE PA0OTHI U PEIlaTh HAYYHO-TCXHHUUECKUE
3a/1a91 B 00JIACTH IMPHUKIIATHON MEXaHUKH Ha OCHOBE TOCTIKCHHUM TEXHUKH U TEXHOJIOTHH,
KJIACCHYECKUX M TEXHUICCKUX TCOPHH B METOOB, (PH3NKO-MEXaHHUECKHUX, MATEMAaTHICCKUX H
KOMITBIOTEPHBIX MOJIENIeH, 00JIaar0IIUX BRICOKOW CTEIIEHBIO aJICKBATHOCTH PEalIbHBIM IPOIIeccaM,
MaIlIMHaM ¥ KOHCTPYKIUSM

ITokazaresnb Kpurepuii orilenuBanus
2 3 4 5
3HaTh: OO0yyaromuiics He | OOy4aromuics OOyuaromutics OO0yyaromuiics
- 3HAeT c1abo 3HaeT XOPpOIIIO 3HAET OTJINYHO 3HAET
TEPMOIMHAMHAYECK | TEPMOJAMHAMUYECK | TEPMOIWHAMHYECK | TEPMOIUHAMHYECK | TEPMOIAMHAMUYECK
1€ OCHOBBI 1€ OCHOBBI 1€ OCHOBBI 1€ OCHOBBI Y€ OCHOBBI
TEPMOYIIPYTOCTH, | TEPMOYIPYTOCTH, | TEPMOYNPYTOCTH, | TEPMOYIPYTOCTH, | TEPMOYIPYTOCTH,
WHTEPIPETUPYET WHTEPIPETUPYET WHTEPIIPETUPYET WHTEPIIPETHPYET WHTEPIPETUPYET
XapakTep xXapakTtep XapakTtep XapakTtep Xapakrep
JEUCTBUS JEUCTBUS JEUCTBUSA JEUCTBUSA NeUCTBUS
TEPMOYTIPYTHX TEPMOYTIPYTHX TEPMOYTIPYTHX TEPMOYTIPYTHX TEPMOYTIPYTUX
HaIpsLDKEHUH 1 HaIpsLDKEHUH 1 HaIpsOKEHUN U HaIpsOKECHUN U HaIpsLKEHUN U
MepeMEILCHUH, MepeMEILECHUH, MepeMenIeHuH, MepEMEILICHUH, MepeMeIlCHUH,
BBI3BaHHBIX BBI3BaHHBIX BBI3BAaHHBIX BBI3BaHHBIX BBI3BaHHBIX
rpagueHTaMu rpagueHTaMu rpagueHTaMu rpagueHTaMu rpagueHTaMu
TEMIIEPATYPBI TEMIIEPATYPBHI. TEMIEPATYPHI. TEMIIEPATYPHI; TEMIIEPATYPHI;
OCHOBHBIC OCHOBHBIC
TTOIXOJTBI K MTOIXOJIBI K
pelIeHnI0 pEIIeHUI0
U300peTaTeIbCKUX | M300peTaTeNbCKUX
3ajad, IOMycKaeT | 3ajad, CBOOOTHO
HETOYHOCTH TPU HCTIONB3YET UX
aHajgn3e MIPY PEIICHUU
pe3yIbTaToB. 3aJa4.
YMeTn: OOyuvaromuiics He | OOy4Jaromuiics OOyuaromuiics OO0yuarormuiics
- CTaBUTh yMeeT CTaBUTh ciabo ymeer XOpOIIIO yMeeT OTIIUYHO YMEET
HavaJbHbIC U HavaJbHbIE U CTaBUTH CTaBUTh CTaBUTH
IpaHUYHbIC rpaHUYHbIC HavaJlbHbIC U HavaJbHbIC U HaYaJIbHBIC U
yCIIOBUS 3a/1a4, YCIIOBUS 3a/1a4, TpaHUYHbBIE TpaHUYHbBIE TpaHUYHbBIE
WCITIOJIB30BaTh HCITIOJIB30BaTh yCJIOBHS 3a]1a4, yCJIOBHS 3a/1a4, YCJIOBHSI 337124,
OCHOBHBIC OCHOBHBIC HCIIONIh30BaTh HCITIOJIB30BaTh HCIIOJIB30BaTh
ypaBHEHUS ypaBHEHUS OCHOBHBIC OCHOBHBIE OCHOBHEIE
TEPMOYTIPYTOCTH B | TEPMOYIIPYTOCTH B | YpaBHEHHS ypaBHEHUS ypaBHEHUS

HaIIpsOKCHUAX U

HaIIpsOKCHUAX U

TEPMOYIIPYIOCTH B

TEPMOYIIPYTOCTH B

TEPMOYIIPYTOCTH B

MepEeMEICHUSAX nepeMEIICHUSX. HATPSHKCHUSIX U HaTPSHKCHUSIX U HATPSHKEHUSIX U
MIepEeMEIICHHSX. TIePEeMEIICHHSX. MEPEMEIICHHSIX.

Brnaners: Oo6yuatomuiics He | OOygaromuiics He | OOyJaroIHIiicsa OOyuaromuics

- HaBbIKaMH BJaeeT BITOJTHE BIIaJICET BIIOJTHE BIIaJIeeT OTIIMYHO BJaJICeT

pEIICHUs TUIOCKUX | HABBIKAMHU HaBBIKAMU HaBBIKaMU HaBBIKAMHU

3a1a4
TEPMOYTIPYTOCTH.

pEIIECHUS TIOCKUX
3a1a4
TEPMOYTIPYTOCTH.

pELIeHNs TUIOCKUX
3ajgau
TEPMOYTIPYTOCTH.

pelIeHns TUIOCKUX
3a1a4
TEPMOYTIPYTOCTH.

pELIEHNUs TUIOCKUX
3a7a4
TEPMOYNPYTOCTH.




[IIxkanpl OLEHMBAHWs PE3YJBTATOB NPOMEKYTOYHOM AaTTECTAllMM M HX
ONMCAaHUE:

®opMa IPOMEKYTOYHOM ATTECTALUM: 3a4eT.

[TpomexxyTouHas arrectamnus oOydaronuxcs B GopMme 3adéta MPOBOIUTCS
M0 pe3yibTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOM pabOTHI, MPEeaTyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JaHHOM IUCHMUIUIMHE (MOAYJI0), TIPH 3TOM YUYHUTHIBAKOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCIEBAaeMOCTH B TeueHue cemectpa. OlieHka
CTETICHU JTOCTMKCHHS OO0yUYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUCHHS 10
JUCHUIUIMHE (MOJIYJII0) MPOBOAMUTCS TMpPENnojaBaresieM, BEAYIIUM 3aHSTUS II0
JUCUUIUIMHE  (MOIYJI0)  METOAOM  J3KchepTHOM  omeHku. [lo  wuroram
MPOMEKYTOUYHOM aTTECTAlMU MO IUCHUIUIMHE (MOMIYJIO) BBICTABISIETCA OLICHKA
«3aYTEHO» WJIH «HE 3aYTCHOM..

K npomexyTodHoil  aTTecTallMd  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BHITIOJIHUBIIIME BCE BHJABl Yy4eOHOMW paboOThl, MPEAYyCMOTPEHHbIE pabouei
POrpaMMoit o JucHuIuInHe « TepMoynpyrocTby.

Mlkanxa
Onucanue
OLICHUBAHUSA

BrinmosnHeHsl Bce BUABI Y4€OHOM pabOThI, MPEayCMOTPEHHBIC
y4eOHBIM TIaHOM. CTyAE€HT JAEMOHCTPUPYET COOTBETCTBHUE
3HAHUW, YyMEHUW, HaBBIKOB TMIPUBEJICHHBIM B  TabJIMIlaX
nokasareyieid,  omepupyer  NPUOOPETEHHBIMH  3HAHUSIMH,
3auTeHo YMEHUSIMH, HaBbIKAMU, IIPUMEHSET UX B CUTyalUsIX MOBBILICHHOU
coHOCTH. [Ipu 3TOM MOTYT OBITh IOMYIIEHBl HE3HAYUTEIHHBIC
OMMUOKH, HETOYHOCTH, 3aTPyIHECHUS TPU aAHATUTHYECKUX
omepanusax, IEpEeHOCe 3HAaHUM U yMEHMHM Ha  HOBBIC,
HECTaHJIApTHBIE CUTYAIIUH.

He BwimonHen oauH wiu Oojnee BUIOB y4eOHOH paboOTHI,
IPEAYCMOTPEHHBIX y4eOHBIM IIaHOM. CTYAEHT AEMOHCTPHUPYET
HEIMOJIHOE COOTBETCTBHE 3HAHUU, YMEHHUM, HaBBIKOB
MPUBEICHHBIM B  TaOnuIax  TMoOKa3aTejed,  JIOMyCKaroTCs
He 3aureno .
3HAQYUTEJIbHBIC OIMMOKH, TMPOSIBIAETCS OTCYTCTBHME 3HAHMUM,
YMEHUM, HaBBIKOB MO PsAy TMOKa3aresied, CTYyJACHT HCIBITHIBACT
3HAYUTENIbHBIC 3aTPyAHEHUS MPHU ONEPUPOBAHUM 3HAHUSIMU U

YMCHHAMU IIPU UX IICPCHOCC HAa HOBLIC CUTYAIIUH.

@DoH/BI OLIEHOYHBIX CPEJICTB MPEACTABICHbI B MPWIOXKEHUH 2 K padboueit
MporpamMMme.



7. Y4eOHO-MeTOAMYECKOEe M HHPOPMALMOHHOE o0ecneyeHre AU CHUIINHBI

a) OcHoBHas JMTEpPaTypa

1. baxxanos, B. JI. Mexanuka negopMupyeMoro TBEpJOro Tejia : yueoOHoe
nocobue s OakanmaBpuata u maructparypel / B. JI. baxanoB. — Mocksa :
N3narensctBo IOpaiit, 2019. — 178 ¢. — (bakaiaBp u Maructp. AxkageMUYecKun
kypc). — ISBN 978-5-534-04104-0.

URL.: https://urait.ru/bcode/438738

0) JonosHuTeIbHAA JIUTEPATYpPaA

1. BamumBwim, H. B. ConporuBieHne maTepHalioB M KOHCTPYKIUN

yueOHuk mia By3oB / H. B. BamumBumm, C. C. T'aBprommH. — MockBa
NznarensctBO FOpaiit, 2019. — 429 c. — (Bricmiee oo6pazoanue). — ISBN 978-
5-9916-8247-3.

URL.: https://urait.ru/bcode/433489

B) IPOrpaMMHOe o0ecneyeHne 1 MHTePHeT-Pecypcehl:
HuTepHeT-pecypchl  BKIIOYAIOT y4eOHO-METOAMYCCKHUE MaTepuajbl B
SJIGKTPOHHOM BHJE, IpEJACTaBIeHHbIC Ha caire http://mospolytech.ru B pasaene

«Ka(be;[pa «HI/IHaMI/IKa, IMPOYHOCTb MAllIMH U COIIPOTUBJICHUC MATCPUAJIOB.

8. MatepuajibHO-TEXHHYECKOE 0O0ecneuyeHue TUCIIUTIJIMHBI.

AyauTopus sl JIGKIUOHHBIX U TPAKTUUECKUX 3aHATUM: CTOJIBI yUeOHbBIE CO
CKaMbsIMHM, ayJIWTOpPHAs JOCKA, YHUBEPCAIbHBIM Y4YEOHBI KOMILUIEKC TIO
«ConportuBnenuto matepuasnioBy» CM-1. PabGouee mecTo mpemojaBartesns: CTOJ,
CTYJI.

KomnploTepHBIil KI1acc: CTOJIbI, CTYJbsI, MApKEpHAs J10CKa, KOMIBIOTEPHI C
MPUKIAAHBIM TEMATUYECKUM MPOTPAMMHBIM 00ECIIEeYEeHUEM, MTOABECHOM MPOEKTOP
C UWHTEpakTUBHOW Jgockoil. Pabouee w™ecTo mpemojmaBaTens: CTOM, CTYJ,
KOMIIBIOTED.

9. Meroauyeckue PpeKOMEHIAUUM JJIsI CAMOCTOATEJbHOM PadoThI
CTYACHTOB

3amauamMy CaMOCTOSITEIbHON pabOThI CTYAC€HTOB SIBISIFOTCS:

1. CucremaTtu3anys U 3aKpeIrjieHUE MOJIYYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUU CTYAEHTOB;

2. YrayOJieHHe U paclIupeHre TEOPETUIECKON MOIrOTOBKH;

3. ®opMHUpOBAHKE YMEHUIN UCIIOJIB30BATh CIEUATBHYIO JIUTEPATYPY;


https://urait.ru/bcode/438738
https://urait.ru/bcode/433489
http://mospolytech.ru/

4. PazBurue MMO3HABATEIbHBIX CIIOCOOHOCTEM CTYJEHTOB,
CaMOCTOSATEIIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH.

N3ydyeHne QUCHMILIMHBI HEPa3pbIBHO CBSI3aHO C CaMOCTOSTENBHON paboToil
CTYJEHTOB C  PEKOMEHJOBAaHHbIMM  IPENOAABATEISIMM  JIMTEPATYPHBIMU
VMCTOYHHKAMU M C MaTepHallaMH, MOJIYYEHHbIMH Ha JICKIIMOHHBIX, MPAKTHYECKHX
3aHATUAX W JAbopaTopHbIX padorax. Ilpu 3TOM CTyOEeHT cam IJIaHHPYET CBOIO
CaMOCTOSITENIbHYIO paloTy, YTO co3/JaeT Oojee OmarompusTHyr0 OOCTaHOBKY H
ITOJIOKUATENIBHO CKA3bIBAETCS HA YCBOCHHUM MaTepHaa.

Ha ocHOBe wH3yueHMs PEKOMEHJIOBAaHHOW JIUTEPATyphbl LEIECO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKCHUN U ONIPEICICHUM,
TpeOyIOIMMX 3alIOMUHAHUS U HEOOXOJUMBIX JIJIsl OCBOEHUS Pa3/ieioB TUCIUIUINHBI.

[IpoayKTHBHOCTH pabOTHI 3aBUCUT OT MPABMIIBLHOTO YEpEAOBaHUS TpyAa U
orabixa. [IoaToMy Kaxzaple 4ac WM JABa CIEAyeT naenarh nepepslB Ha 10 MUHYT.
Jlaxke mepexiIoYeHue ¢ OAHOTO BHJA YMCTBEHHOM paOOThl Ha APYrod MOKET
CILY’KUTh aKTUBHBIM OTABIXOM.

Ocoboe MecTo yaenseTcss KOHCYJIbTUPOBAHHMIO, Kak OJHOM u3 (opm
oOyuyeHuss U KOHTPOJS  caMoCTOsTeNbHOM  paboTel. KoHCynbTHpOBaHuE
npeanosiaraeéT  0coObIM  00pa3oM OpPraHU30BaHHOE B3aUMOJIEHCTBUE MEXKAY
IIPENoAAaBaTeIeM- KOHCYJIBTAHTOM M CTyJACHTAaMH, HAlIPaBJIECHHOE HA pa3pelIcHue
po0JIeM U BHECEHUE TO3UTUBHBIX U3MEHEHUN B IEATEIbHOCTD CTYAEHTOB.

10. MeToauveckue peKOMEHAALMH VIl TIPenoaaBaresist

B3auMogeiicTBue mnpenongaBaresis €O CTyJAEHTAMH MOYKHO pa3fesUTh Ha
HECKOJIBKO  COCTABJIIFONIMX  —  JIGKIUHW, [PAKTUYECKUE  3aHATHI U
KOHCyJIbTHpOBaHue. lIpenogaBarens  JODKEH  OpPraHu3oBaTh — MPOBEICHUE
IPAKTUYECKUX 3aHATUI TakuM 00pa3oM, 4TOObl AaKTHBU3UPOBATH MBILUICHHE
CTYJI€HTOB, CTUMYJMPOBATh CAMOCTOSITEIbHOE HW3BJIICUEHWE HMHU HEOOXOIUMOM
uH(poOpMalMu W3 PA3IUYHBIX HCTOYHMKOB, CPABHUTEIBHBIM aHaIU3 METOJ0B
pEIIeHU, COMOCTaBJICHUE TOJYYEHHBIX PE3yJbTaTOB, (POPMYIHUPOBKY U
apryMEHTalUI0 COOCTBEHHBIX B3IJISII0B HA MHOTHE CIIOPHBIE MPOOJIEMBI.

[lepen 3aHATUSAMU IPENOAABATENIO HEOOXOAUMO:

- U3Y4UTh pabouyIo IpOrpaMMy, LEIu U 3a/1a4¥ TUCIUIUINHBI;

- YEeTKO MPEACTaBIATh ce0e, KaKue 3HAHUSA, YMEHUS U HaBBIKU JIOJKEH
NpUOOPECTH CTYACHT;

- MO3HAKOMHUTCSI C BUIaMH Y4eOHOU paboThI;

- U3YYUTh COJIEp KaHKE Pa3/IeNIOB AUCIUIUIUHBI.

B xone 3ansTHs npenojaBatenb JOJKEH Ha3BaTh TEMY, yueOHbIE BOMPOCHI,
O3HAKOMHUTH CTYACHTOB C IEPEYHEM OCHOBHOW U JIOIIOJIHUTEIBHOM JIUTEPATYPHI 110
TEME 3aHATHS.



[ToBbimierrie  3(PGEKTUBHOCTH  MPAKTHYECKUX  3aHATANA  JTOCTUTACTCS
MOCPEJICTBOM CO3/IaHMs TBOPYECKOM OOCTaHOBKHM, pacroJjiararouiedl CTyAeHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3TJISIZIOB U CYKACHUI MO 00CYX,AaeMbIM BOIIPOCAM.

[Tocne kaxkaoro 3aHATHS CAENATH COOTBETCTBYIOILIYIO 3aIlUCh B KypHAJIax
ydeTa MOCENIaeMOCTH 3aHITHI CTYJCHTaMH, BBIICHUTH Y CTAPOCT YUCOHBIX TPYIII
MPUYMAHBl OTCYTCTBUSI CTYACHTOB Ha 3aHATUSIX. [IpoBOAMTH TpynmoBbie W
VH/IMBUIyaJIbHbIE KOHCYJIbTAllMM CTYAEHTOB IIO BOIPOCAM, BO3HUKAIOUIUM Y
CTYJAEHTOB B XOJI€ UX MOATOTOBKH K TEKYIIEH U MPOMEKYTOUYHOM ATTECTALMU T10
y4eOHOHM TUCUUILIMHE, PEKOMEH0BaTh B TIOMOIIb Y4eOHbIC U APYTHe MaTepHabl,
a TAK)KE CIIPABOYHYIO JINTEPATYPY.

3ader Mo AMCHUMIUIUHE MPOBOJUTCA B MUCHMEHHOUN (opMe ¢ mocienyromen
WHJMBUAYyallbHOW  Oecelol  CcO  CTYIEHTOM Ha  OCHOBE  BOIIPOCOB,
c(hopMyJIMPOBAHHBIX B 3a4€THHIX OujieTax. B Ouer BHOCUTCA JBa TEOPETHUUECKUX
BOIIPOCA M3 Pa3IMYHBIX pa3/ejOB IUCUUIUIMHBI 11 Oojee MOJIHON MPOBEPKHU
3HaHUM CTyJIeHTOB. OlIeHKa BBICTABIISICTCS MPEIogaBaTesieM U O0BSBISIETCS MOCIIE
orBera. [Ipenoaasarens NPUHUMAKOIMIMK 3a4ET JIMYHO HECET OTBETCTBEHHOCTH 34
IIPAaBUJILHOCTD BBICTABJICHUS OLICHKHU.



[Tpunoxenue 1.
CTpyKTypa U cofep:kaHue IMCHUIIMHBI « TepMoynpyrocTb» 1o HanpapJjeHno noaroroBku bakamaspos 15.03.03
«IIpuxkiaagHass MeXaHUKa

(bakanaBp)
n/n Ce- | Hene- Buasbi yueoHoii padoThl, DopMbI
Paznen Me- | Jifl ce- BKJIIOYAsI CAMOCTOSITETBLHYIO Buabi camocTosiTEILHON PadoThI aTrTecTa-
CcTp | MecTpa paboTy CTy1eHTOB, CTY/1€HTOB 111071
U TPYA0EMKOCTh B yacax
a | n/c | J1a6 | CPC | KCP | K.P. | KIL. | PTP | Ped. | Kip | 3 | 3
cemecTp 2
1 | TepmoarHaAMUYECKHE OCHOBBI 6 ) ) 4
TEPMOYIPYTOCTH
2 | OCHOBHBIE OHATUS U HOJOKEHUS 6 2 2 4
KJIACCUYECKON TEPMOYNIPYTOCTH
3 | IlocTaHoBKa 33724 TEPMOYIIPYTOCTH 6 2 2 4
4 | Ilmockue 3a1a4ul TEPMOYIIPYTOCTH. 6 2 2 4
5 | TemneparypHsle 110JIs1, HE BbI3bIBAIOLLUE 6 2 2 4
HaNpPSDKEHMYSI.
6 | Ilmockue 3a1a4u TEpMOYNIPYTOCTH B 6 4 4 8
CJIyyae MHOTOCBSI3HBIX TEIL.
7 | IIpumepsl pemeHus AByMEPHbIX 3 4 4 8
TEPMOYNPYTHX 3a]1a4.
Bcero 3a Tperuii cemectp 18 18 36 +




[Ipunoxenue 2.

MMHHCTEPCTBO OBPA30OBAHHUS 1 HAYKY POCCUIMCKOM ®EJEPAITAN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICHIEI'O OBPA3OBAHISA

«MOCKOBCKHM MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHUI IMOJINTEX)

Hampasnenune noaroToBKu: 15.03.03 «IIpukaamgHas MeXaHUKay

[podunu: «[IporpammupoBanue 1 U(POBHIC TEXHOJIOTHU B IMHAMUKE U
MIPOYHOCTH

®Dopmbl 00yUCHUS: OYHas

Bune npodeccnonanbHoOM

JICSATSIILHOCTH: HaYYHO-MCCIIEI0OBAaTEIbCKAs

MPOEKTHO-KOHCTPYKTOPCKasl.

Kadenpa: JlMHaMuKa, MPOYHOCTh MAIIMH U CONPOTUBIICHUE MATEPUATIOB

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«Tepmoynpyrocrb»

Mocksa, 2020 ron



MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIETEHIIUIA

Tabmuma 1

()HTHMaHBHOGHPOCKTHPOBQHHQ

DI'OC BO 15.03.03 «IIpukaagnas MexaHuKa»

B mporiiecce ocBOeHUS JAHHOW JUCIUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CIICIYIOIHE

KOMIIETEHIUH:
KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosiorust dopma
¢dopmMupoBaHUA | OLIEHOYHOIO
HHJIEKC ¢popmyaupoBka KOMIIeTeHIH I cpeacrsa
TIK -3 TOTOBHOCTBIO BBITIOJIHSITh 3HaTh: camocrosTenbHas | YO,
HAy4YHO-MCCIIE0OBATEILCKUE pabora, JC
pa6OTBI ¥ penaTh Hay4HO- - TCPMOAMHAMUYCCKHUE OCHOBBI TCPMOYIIPYT'OCTH, HHTCPIPETUPYET XapaKTEP HpaKTI/I‘-IeCKI/Ie

TEXHUYECKHUE 3aaul B 00J1aCTH
MPUKJIaJHON MEXAaHUKU HA
OCHOBE JOCTI)KCHUU TCXHHUKH
M TEXHOJIOTHH, KJTACCUUECKUX U
TEXHUYECKUX TEOPUM U
METOJIOB, (pr3HKO-
MEXaHHYECKUX,
MaTEeMaTUYECKHUX B
KOMITBIOTEPHBIX MOJIENEH,
00J1a1aI0I1X BBICOKOIM

JeUCTBUS TEPMOYIPYTHX HAPSHKEHUH U IEpEeMELICHNUI, BEI3BAHHBIX
rpagueHTaMu TeMIIepaTyphl.

YMmern:

- CTaBUTh Ha4YaJIbHbIE U TPAaHUYHBIE YCIIOBUS 3a/1a4, UCTIOJIh30BaTh OCHOBHBIE
YpaBHEHHUSI TEPMOYIIPYTOCTH B HAIIPSKEHUSAX U TIEPEMEIICHHUX

Baagern:

- HaBbIKAMM PELIEHUS IUIOCKUX 33]1a4 TEPMOYIIPYTOCTH.

3aHATUS, OIIPOC
Ha MPAKTHYICCKUX
3aHATHUAX




Ipunoocenue 2
K paboueii npocpamme

Hepeqenb OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE Tepmoynpyzocmo

HaunmenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTruka OllEHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpencTBa CpeacTea ®OC
[IpoaykT CaMOCTOATEIIbHOM paboThl
CTyJICHTA, MIPEICTABISIONTII coboii
Jloknapn, MyOIMYHOe BBICTYIUICHHE 1o
1 coo0ImIeHre [PEACTABICHUIO TOJIYYEHHBIX PE3YJIbTaTOB Temr JIOICTA OB,
010} peleHus oIpeeICHHOM y4eOHO- coobmeHii
MPAKTUYECKOH, y4eOHO-UCCIEA0BATEIHCKOM
WJTH HayYHOU TEeMBI
CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAAroruyeckoro
Verupiii onpoc  [pabOTHHKa ¢ 00y4arOmMMCS HAa  TEMBI, Bonpocsr o
2 coOeceoBaHne, [CBS3aHHBbIE C M3y4aeMOW JUCUUIUIMHON, U TeMam/paszaenam
(YO) [pPAaCCUMTAaHHOE HA BBIACHEHHE 00beMa 3HAHUU JUCIUTIIAHBI

06yqa}0meroc;1 10 ONpPCACIICHHOMY pa3aciy,

Teme, npobaeMe U T.11.
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IIpunoxenue 2.

®oHABI OLEHOYHBIX CPEJACTB IO JUCHUILIMHE «TepMoympyrocts» 110
HanpasieHuto noArotoBku 15.03.03 «IIpukiagHas MeXaHUKa.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNCKOI DOEJJEPALIN
OEJNEPAJIBHOE T'OCYAAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICHIET'O OBPA3OBAHU S
«MOCKOBCKHM NOJJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKM ITOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadempa «/[uHaMuKa, IPOYHOCTH MALIMH H CONPOTHBICHHE MATEPHATIOBY

Jucnumiuza «TepMoynpyrocTts»
Jmst 15.03.03 «[IpuknagHas MeXaHHKa

3AYETHBIA BUIET Ne 3.
1. OcHOBHBIE YpaBHEHMS TEOPUU YIIPYTOCTH B UHACKCHBIX 0003HAYEHHUSIX.

2. HeCTaI_II/IOHapHBIe 3aJla4i TCILIOIIPOBOAHOCTH.

» 2020 r., nporokos Ne

YTBepxIeHO Ha 3aceaHnu Kadeapsl «

/A.A. CkBopioB/

3aB. kadeapoii
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Bomnpocel k 3k3aMeny 1o aucuuiiuie « Tepmoynpyrocrsby.

. OCHOBHBIE YpaBHEHHUS TEOPUH YIIPYTOCTH B MHACKCHBIX 0003HAUYCHUSIX.
. Pabora nedopmariuu.

. OCHOBHBIE MOHSTHUS KJIACCUYECKONU TEOPUU TEPMOYTPYTOCTH.

. [TorsiTne 06 0O6paTUMBIX U HEOOPATUMBIX MTPOIIECCAX.

. HecBsizanHas 3aja4a TEpMOYIIPYTOCTH.

. YpaBHEHUE TEIIONPOBOIHOCTU. HauanbHbIE U TPAaHUYHBIC YCIOBUS.

. MeTonp! pelieHus 3a/1a4 TEII0NPOBOIHOCTH.

. CraniioHapHO€ TeMIepaTypHOe MoJie B MHOTOCIIOMHBIX KOHCTPYKITUSIX.
. [Ipumepsl onpeiereHus: TEMIEPaTypHBIX MOJIEH B dJeMEHTaX

0N DN K~ WP

O

KOHCTPYKIIMM ¥ MaIlH.

10. TemneparypHbl€ 1OJsI IPU IEPEMEHHOM KO3 (ULIUEHTE

TCIIOIIPOBOAHOCTH.

1'1. HecranimonapHsele 3aa4u TEIUIONPOBOIHOCTH.

12. OcHOBHBIE YpaBHEHUSI TEPMOYIIPYTOCTH.

13. ITocTaHOBKa 3aa4¥ TEPMOYIIPYTOCTH B IEPEMENIEHUSAX.

14. ITocTaHOBKa 3a1a4¥l TEPMOYIIPYTOCTH B HAIIPSIAKEHUSAX.

15. Inockas 3amaua Tepmoynpyroctu. [nockas nedpopmarius.

16. IInockoe HAPSKEHHOE COCTOSTHHE.

17. IInockas 3ama4a TEPMOYIPYTOCTH B CIIy4a€ MHOTOCBSI3HBIX TEJ.
18. YcnoBrst 0THO3HAYHOCTH MEPEMELIEHUN.

19. TemniepatypHbIe 10JIsI, HE BBI3bIBAIOIINE HATIPSKEHUS.

20. ITpumepsl MIOCKUX TEPMOYNPYTUX 3a7a4.

Bomnpocs! AJ151 yCTHOTO 0Ipoca U I0KJIA/10B

o0k wWNE

7.
8.
9.

OCHOBHBI€ MOJIOKEHUSI TEPMOAMHAMUKN HEOOPATUMBIX MPOIECCOB.
[ToHsiTHE HECBSI3aHHOM 3aa4l TEPMOYITPYTOCTH.

HauanbHble U TpaHUYHBIC YCIOBUS.

3aKOH KOHBEKTUBHOI'O TEIJIOOOMEHA MEXKTy TTOBEPXHOCTHIO TEJIa U CPeIoi.
Mertops! pelieHus 3a1a4 TEMI0NPOBOIHOCTH.

Metoasl pasjiesieHus TEPEeMEHHBIX, UHTETpajbHble MpeoOpa3oBaHUs — B
pEelIEHNH YPaBHEHUI TEMJIONPOBOIHOCTH.

3agaya TEpMOYIIPYTOCTH.

OCHOBHBIEC YPaBHEHHS TEPMOYIIPYTOCTH.

CootHomienus [roramens — Helimana.

10.2¢dekT cBsizaHHOCTH.
11.HecBs13anHas craTudeckas 3ajada.
12.ITmockas nedopmarius.
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13.I1mockoe HanpsSHKEHHOE COCTOSTHUE.

14.CooTHomIeHUs! MEXTy HAMPSKECHUSIMH U Je(OopMaUsIMU
15.PenieHne miockoi 3a1auu TEPMOYIIPYTrOCTH B IEPEMEILIEHUSIX
16. Tepmoynpyruii MOTEHIIUAT TEPEMEIICHUH.

17.PenieHne m0cKoi 3a1a4u TEPMOYIIPYTOCTH B HAIPSKEHUSIX
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