[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
ONO: Makcumos Anekceit bopsMHHUCTEPCTBO HAYKHU U BBICIIIETO OBPA3OBAHUS POCCUMCKOM ®ENEPALIN

LlomxrocTs: anpexggp e BARTAVRYE 9P AR PETB I O A HOMHOE OBPA3OBATEBHOE YUPEXKIEHHE BBICIIETO OBPA3OBAHMS
[ata nognucanus: 28.10.2023 12:46:10 . o
Vit nporpaiui ko «MOCKOBCKHI HOJIMTEXHUYECKHI YHUBEPCHTET>

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCK BCKI/Iﬁ HOJII/ITEX)

CDaKyJ'H)TeT MallInHOCTPOCHU S

iaoms.  YTBEPIKIAIO
,[Lefléaﬂtba}(yjmeTa THOCTPOCHHS
[ EEEN ‘/} _ \ /Cadonos E.B./
2B Biiwams i1 74/ 2022 r.
QvBa9y, WO ED ceow s

R v,
s TN

PABOYAS ITPOTPAMMA JUCIIUITIMHBI

Teopernueckue 0CHOBbI PU3UKO-XUMHUYECKON 00padOTKH
HamnpaBnenue noaroToBKu/CrieniuagibHOCTh
15.03.01 «MammHOCTPOCHHE»

[Tpoduns/cnenuanuzanus

«BbIcOK03(PeKTUBHBIC TEXHOJIOTHYECKHE MPOLECCHI U 000PYA0BAHUE)

Ksamudukamms
bakanasp

®opMbl 00yUeHHUS
3aounasn

Mocksa, 2022 r.



27

PazpaboTunk(u):

Jlo1., K.T.H. _7_L /B.J1. OBcsinaunkoB /

CoriacoBaHo:

3aBeayromuii kadenpoit « TexHomorust 1 000pyAO0BaHUE MAIIIMHOCTPOCHHUS,

J

 GFeaiis

Jlo1., K.T.H. : /A H. Bacunses /



1. Heaun, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThI 00yUeHUsl 10 JUCHUIITIHHE

L{enb MUCIUTUIMHEBI — OCBOGHUE CTYACHTAMH 3HAHUI 110 TEOPETUISCKIUM OCHOBaM (PU3UKO-
XUMHYECKHX METO/10B 00paboTku MarepuanoB (DXMO), Bkirouas 00paboTKy
KOHLEHTpUpPOBaHHbIMU noTokamu 3Hepruu (KIID), ans nocneayromero oCMbICIEHHOTO
WCITOJIb30BAHUS 3TUX METOJIOB ITPH BBIMIOJHEHUS TEXHOJIOTMYECKUX orepanuii 00paboTKu
MaTepHaIoB.

3aga4yu JUCHUTLIMHBI:

® 1aTh OCHOBHBIE OHATHSA U onpeaeneHnss ®XMO u metonoB 06padotku KII3;

® PACKPBITH CYITHOCTH MPOIECCOB B3aMMOICHCTBHS KOHIICHTPUPOBAHHBIX TTOTOKOB YHEPTHUU C
BEIIIECTBOM;

® TI0Ka3aTh  OCHOBHBIE  3aKOHOMEPHOCTH  (DU3UKO-XMMHUYECKOTO  BO3JCHCTBHUS  HA
KOHCTPYKIIMOHHBIE MaTepHUAJIbI;

®  PACKPBITH 3aKOHOMEPHOCTH IPOIIECCOB HECTAIMOHAPHOM TETIOPOBOIHOCTH;

® U3JIOXKHUTh OCHOBBI AQHAJIUTUYECKOW TEOPUHM TEIUIONPOBOJHOCTH TPUMEHHUTEIBHO K
texaonorusm KII9;

®  PACKPBITH MPUHIIUITEI 00PaOOTKH pa3IMUHBIX MaTepuaioB ¢ momMoIbo KIID 1 ®XMO.

O6yuenne mno nucuuiuiiHe «Bpicokod((ekTHBHBIE TEXHOJOTHYECKHE MPOIECChl U
000pyI0BaHKE» HATPABJICHO HA (POPMHUPOBAHNE Y O0YUAIOIIUXCS CIEAYIONINX KOMITETEHIIUHA:

Koa u HauMeHOBaHUEe KOMIETEHIIM i NHaukaTopbl 10CTHKEHUS
KOMIIeTEeHITHHI

OIIK-1 NOIIK-1.1. 3naeT 00J1acTH U OCHOBHBIC

Crioco6eH IPUMEHSITH 3aKOHBI €CTECTBEHHOHAYYHBIX U
€CTECTBEHHOHAYYHbBIE U OOIIEUHKEHEPHBIE
3HAHUSI, METO/Ibl MATEMAaTUUECKOTO aHalIn3a 1
MOJIETTUPOBaHUS B IPO(HECCUOHATTLHOM
NeATEIIbHOCTH

OOIIEMH)KEHEPHBIX 3HAHHM, METOIbI
MaTeMaTHYECKOTO aHAIIN3a U
MOACIINPOBAHUA, UCITIOJIB3YCMbIC B
PO eCCHOHAIBHON e TETHHOCTH

NOIIK-1.2. YmeeT npuMeHsTh
€CTECTBEHHOHAYYHbIE U OOILEUH)KEHEPHBIE
3HaHUs, METOIbl MATEMaTHYECKOTO aHAIN3a 1
MOJICIIMPOBAHUS TIPH PEILICHUH
MPoeCCHOHANIBHBIX 3a]1a4

NOIIK-1.3. Brageer yMeHUsMH TPUMEHSTh
€CTECTBEHHOHAYYHbIC U OOIIEHHKEHEPHBIC
3HaHUs, METOIbl MATEMaTHYECKOTO aHAJIN3a 1
MOJICIIMPOBAHUS TIPH PEIICHUH
npodeCCHOHATLHBIX 3a]1a4

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

JlucuuIiImHa OTHOCUTCS K BAPUATHBHOW YacTH ITUKIIA MPOPECCHOHATBHBIX TUCIUTLINH.

Jannas aucruruinHa Oa3upyeTcs Ha 3HAHUSX, MOJYYCHHBIX CTYJEHTAaMH TPH OCBOEHUU
MPEIIEeCTBYIONUX TUCIUILINH 0A306801 Yacmu Kypca:

— «Dusnkay,

— «MarepuanoBeaeHue»,
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OcBoeHHE NaHHOW MUCHMIUTMHBI HEOOXOAMMO, KaK MPEAMISCTBYIOIIEE IS CIIEIYFOIINX
JMCIHATIINH

— «Dusznyeckne ocHOBBI KIIO»

— «TexHonorn4yeckrne OCHOBBI (PU3UKO-XUMUUYECKON 00paOOTKH MaTEPHAIIOBY,

— «O0bopynoBaHUE U CpeACTBa TEXHOIOrn4YecKoro ocHaeHuss GXOy,

— «KomriekcHbIe mporiecchl 00pabOTKH JIETaICH».

3. CTpykTypa u cofep:KaHHue IUCIHUIINHBI

OO011ast TPYA0EMKOCTh JUCIUILIAHBI COCTaBIsACT 4 3aueTHbIX eaunmil (144 gacos),
n3zydaercs B 5 cemectpe. Dopma NpoOMeXyTOYHOM aTTECTALMU - DK3aMEH.

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH
(o popmam 0OyUeHMs)

3.1.1. 3aounas hopma oOyueHUs

N Br yue6noii pagoTh1 KoanuecrBo | CemecTpbl
Ne n/m 4acoB 8 cemecTp
1 AyAUTOPHBIE 3aHATHS 30 30
B ToMm umncne:
1.1 Jlexknnu 14 14
1.2 CeMuHapCKue/IPaKTUIECKHIE 3aHITH 8 8
1.3 JlaGopaTopHbIe 3aHATHS 8 8
2 CamocrosiTesibHas padora 114 114
B ToMm uncie:
2.1 CaMOCTOsITeTbHOE H3YUCHHE TEP. MaTeP. 54
2.2 Pemenue 3amau 40
2.3 PaboTa B KOMIIBLIOTEPHOM KJIacce 20
3 IIpoMe:kyTOUHASI aTTECTAIUS
3.1 3auer/mud. 3aueT/>K3aMeH DKk3aMeH
Hroro




3.2 TemaTnyeckuii IJIaH U3y4YeHHs TUCHUNIHMHBI

(mo popmam oOyueHUs)
3.2.1. 3aounas ¢popma oOydeHuUs

n/n

Pa3genanl/TeMbl
JTUCIHHUILINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexknuum

Cemunapckue/
NPaKTUYCCKHE
3aHATHUS
JlaboparopHsble
3aHATHUS

[IpakTnueckas

IIOoArOTOBKAa

CaMocrofTeIbHAA
padora

S cemecTp

Paznen 1. OcHoBHBIE TIOHATHA WU
onpeeJieHus1 Kypca.

Tema 1.1 OO630p OCHOBHBIX BHIOB
OOXMO. duzuyeckue MNPUHIIHUIIHI,
JIEJKaIlie B UX OCHOBE,

Tema 1.2. Ilomsartue mnoroxka. Buabl
IIOTOKOB, XapaKTePUCTHKH IIOTOKOB.
KoHlleHTprpOoBaHHBIE TIOTOKH YHEPTHH
1 UX BO3JICHCTBUE HA MAaTECPHAJIBI

Paznea 2. 2 Temooe aeiicreue KIID
HA KOHCTPYKIIMOHHbIE MaTePHAJIbI

16

Tema 2.1. OcoOGEHHOCTH TEIUIOBOTO
BoznenctBuss KIID Ha Martepuansl B
YCIIOBUSAX PA3IUYHbBIX TEXHOJIOTMUYECKUX
nporeccoB o6padoTku KII3.

16

Pa3gen 3 O030p siBjieHuii nepeHoca u
(pa3oBbIX EpPexon0B

16

Tema 3.1. TemnonpoBoAHOCTS,
i dysus, AJIEKTPONPOBOIHOCTb,
BSI3KOCTh, HX CXOJICTBO M Pa3JINYHE.

16

Paznen 4 QOcHOBHbIE TMOJIOKEHHUS
o0mieii Teopuu 00padOTKHU eTasei

KIID.

16

Pa3zgea 5 DiaeMeHTbI aHAJUTHYECKON
Te()pl/ll/l TCH.]IOHpOBOZIHOCTl/I.

16

Pasnen 6 AHaauTHyecKkue MeTOIbI
pelleHUsl 33/1a4  HeCTAllHOHAPHOM
TeNJIONMPOBOIHOCTH.

16

Paznen 7 Metoanl OLIEHKH
TeMIIePATYPHBIX MOJIeil MOABUKHbBIX H
HEIMOABUKHBIX HOpMaJII)HO

pacnpeneTéHHbIX MCTOYHUKOB TelJia

18

Hroro 3a 8 cemecTp

30

14

114
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3.3 CoaepxaHue TUCHUNIHHBI
8 cemecTp

Pa3zngesn 1 OcHOBHbBIE IOHSATHSA U ONIPe/ie/ieHUsI Kypca.

Tema 1.1 O630p ocHOBHBIX BU10B DOXMO. Ousnueckue MPUHITHIII, JISKAIIHE B ©X OCHOBE,
¥, OCHOBaHHbIE HA HHX, TEOJOTHMYECKHE Ipolecchl 00pabdoTku MmarepuanoB. Kiaccuduxarms
OOXMO. Pasrpannuenue 31eKTpohU3NIECKUX METOAOB 00pabOTKM Ha METO/bl, OCHOBaHHBIC Ha
BO3JICCTBUM KOHIICHTpUPOBaHHBIX MOTOKOB 3Hepruu (KIID) Ha oOpabarpiBaemblli MaTepual, W
METO/1bl, OCHOBAHHbBIE HA JPYTUX MPUHIIUIIAX.

Tema 1.2 [Tonstue notoka. Busibl IOTOKOB, XapaKTEPUCTUKHU MOTOKOB. KOHIIEHTpUpOBaHHBIE
MOTOKU YHEPTUH M UX BO3JICHCTBIE HA MaTepHalbl. [[pUHIMITEI TEXHOIOTHH 00pabOTKM MaTepraioB
C TIOMOIIIbIO KOHIIEHTPUPOBaHHBIX MOTOKOB 3Hepruu (KIID) u ux cpaBHeHne ¢ MexaHo0OpabOTKOHA.

Paznen 2 TennioBoe aeiictBue KIID Ha KOHCTPYKUMOHHBIE MATePHAJIbI

Tema 2.1 Ocobennoctu TeroBoro Bo3aercTBus KI1D Ha MaTepuanbl B yCIOBHUSAX Pa3IUIHBIX
TexHoJiornueckux npoueccoB oopadotku KII3. [ToctanoBKa 3a1aun HAXOXKIAEHUSI TEMIIEPATYPHOTO
MOJISL U OTlpe/ieTieHus rpaHuil (pa30BbIX nepexoaoB mpu aeiicteun KIID.

Pasznen 3 O030p siBiIeHnii nepeHoca u (pa3oBbIX Nepexo10B

Tema 3.1 TemnomnpoBogHOCTh, AUGY3uUs, FNEKTPOINPOBOIHOCTD, BA3KOCThb, UX CXOACTBO U

pasnuune. TermmonpoBoIHOCTh ra3oB, XXKUAKOCTEN U TBEPABIX Teil. [Ipupona TenmiaonpoBogHOCTH B
MeTajulaX, TMOJIYHPOBOJHUKAX M JudJeKTpukax. Temnodusuueckue CBOWCTBA METaJLJIOB.
Ocobennoctn  BozneiictBus  KIID Ha MaTepuanbl €  pasiauMyHbIMU - TEIUIOU3NYECKUMHU
XapaKTepUCTHKAMHU.

Tema 3.2 Ilonsitre ¢azoBbix nepexoaoB. OcoOeHHOCTH (Ha30BBIX MEPEXO0B B METAILIAX MPH
BBICOKOCKOPOCTHOM HarpeBe ¢ momoipio KIID. da3oBbie mepexoisl mepBOro M BTOPOTO poja.
TepMoanHaMUYECKUE XapaKTEPUCTUKU (Pa30BbIX Mepexo0B. [IoHATHS SHTPONIUY U SHTAJIBIIUYU B HE
CTallMOHAPHBIX MPOLIECCaX.

Pa3gen 4 OcHoBHBIE 10J102KeHHs 0011eil Teopum 00padoTkm aetaneii KIID.

Tema 4.1 ®uznyeckue 3aKOHOMEPHOCTH, ONUCHIBatoIIKeE mmpouecchl popmuposanus KIID s
TEXHOJIOTHYeCKUX Lened. O030p M KpaTkas XapaKTepUCTHUKAa M3BECTHBIX METOJOB 0O0pabOTKU
netaner ¢ momolnsro KI19.

Tema 4.2 [IpocTpaHCTBEHHbBIE 1 BpEMEHHbBIE HICATH3UPOBAHHBIE MOETH UCTOUHNKOB KIID
U UX CBA3b C peaJIbHBIMU UCTOYHHUKAMH.

Pa3nen 5 DiieMeHTHI aHATUTHYECKOI TEOPUH TENJIONPOBOIHOCTH.

Tema 5.1 OcHOBHBIE TIOHATHS M ONPEACIICHUS] aHATUTUYECKON TEOPUHU TETUIONPOBOTHOCTH:
TEMIIEPATYPHOE I0JIE€, TPAAUEHT TEMIIEPATYPBI, TEMIIEPATYPOIPOBOJHOCTh, BHYTPEHHUE TEIIOBBIE
MIOTOKH PACCESHHUS.

Tema 5.2 MaremaTnueckuil anmapar aHaJIMTUYECKOH TEOPUU TEIUIONPOBOAHOCTHU. BrIBOA
YpaBHEHHUS TEIJIONPOBOJHOCTH AJIsi OTHOMEPHOTO U o011ero ciydaeB. [loctaHoBka kpaeBoi 3agaun
TEIUIONPOBOAHOCTH. BHeNIHMI KOHBEKTUBHBIH U JIyueBOH TEII00OMEH.

Tema 5.3 OcHOBHBIE MOJETHHBIE TIPEACTABICHUS B 3a7adaxX OINPENEICHUs] TeMITePaTypPHBIX

noste ipu aericteun KIIO. ['panunel npumenumoctn Mozeneid. duznyeckoe U1 MareMaTH4ecKoe
ONMCAHUE SIBJICHUH, Mpoucxosamux npu B3aumoaenctBun KIID ¢ BemecTBOM; cXembl BBEICHUS
TEIUIOTHI B MaTepHal; 3aKOHBI Mepeiadn Terjla MaTeprally; TeIIoBoW OallaHc.

Pazgen 6 AHajnuTHyecKkHWe  MeTOAbI  pelleHMsl  33/a4  HeCTAllMOHAPHOM
TEIJIONPOBOJIHOCTH.

Tema 6.1 DxkcnepuMeHTanbHBIE METOJBI HCCIEAOBAHUS TEIUIOBOM OOCTAaHOBKH B
obpabaTteiBacMoM MaTepuaiie. [1naBiaeHue, ncmapeHne U TEeII0BOE pa3pyIICHHE MaTepUaIoOB.
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Tema 6.2 MeTobI OLICHKH TEMIIEPATYPHBIX MOJICH MOIBUKHBIX U HETIOABUKHBIX TOUEYHBIX
HCTOYHUKOB Teruia. BeIBoI MpHOIMKEHHBIX (HDOPMYIT HAXOKICHHS TPaHUIl (Pa30BBIX MEPEXOIOB IS
MAaCCHUBHBIX TeJl.

Paszgen 7 Meroabl OLEHKH TeMIIEPATYPHBIX MOJEH MOABMKHBIX U HEMOJABUKHBIX
HOPMAJILHO pacnpeaeTéHHbIX HCTOYHMKOB Telia

Tema 7.1 XapakTEepUCTUKHM HOPMaJIbHO paCHIpENCIEHHOr0 HCTOYHHMKA Tera. BeiBojg
OCHOBHBIX (hOpMyII.

Tema 7.2 AHanuTHYEeCKOE pelICHUE YpaBHEHUS ISl TEMIIEPATyPHOTrO MOJs HEMOABUKHOTO
HOPMAaJIBHO pacupeIeIEHHOr0 UICTOYHMKA TeTlIa.

Tema 7.3 TloHSATUS KPUTUUECKUX 3HAYEHHM MOBEPXHOCTHOM IMJIOTHOCTH MOIIHOCTH JJIsi
MTHOBEHHBIX U HMMIYJbCHBIX, HOPMAJIbHO paCHpEACNIEHHBIX HEMOJBM)KHBIX HCTOYHHUKOB TeEIUIa,
co3naBaeMbIx KIID.

Tema 7.4 AHanuTuyecKoe pELICHHE YpaBHEHUS ISl TEMIEPATypPHOTO MOJIS MOJBUKHOIO
HOPMAaJIBHO pacnpeieIEHHOTO UCTOYHHKA TEIIa B MACCUBHOM TeJIE.

Tema 7.5 Tepmonedopmanronusie npoueccsl mpu 0opadotke KI13; moustue o nepopmanmsx
U HANpsDKCHUSX TPU TEIUIOBOM BO3JEHCTBUM, 3aKOHOMEPHOCTH PA3BUTHUS YNPYTOIIACTUYECKUX
nedopMaruii M HaNpsHKCHW Ha CTaIUSAX HArpeBa M OXJIAKICHUS;

Tema 7.6 Mexanu3sm  oOpa3oBaHMsI OCTAaTOYHBIX HANpsHKEHUH MpU  TEMJIOBOM
BO3JICHICTBUM HAa MaTepHas; BIHMSHHE OCTATOYHBIX AcPOopMaIuii M HAMpsDKEHWH Ha MPOYHOCTH U
9KCIUTyaTallMOHHbIE CBOMCTBA JieTaneil mocie oopadorku KIID.

6 cemecTp

Pasnen 8 MopeanpoBanne TeMIEpPaTypPHBIX I0JIeH, CO34aBaeMbIX HENOJBHKHBIM
TOYEYHbIM HCTOYHHKOM B TeJIaX Pa3jIMYHONM KOH(HUIypanuu.

Tema 8.1 OOmue BOMPOCH YUCIICHHOTO PEIICHHS 3a/a4 TEIJIONMPOBOJHOCTH B CHCTEME
MatLab

Tema 8.2 TIloctpoenme ©0a3bpl [aHHBIX, COJAEPKAIIEH TEIUIOPUIUYECKUE MapaMETPHI
marepuasioB B cucteme MatLab

Tema 8.3 Meronuka uccieoBaHusl TeMIEPaTYpPHBIX MOJEH, CO37aBaeMbIX HEMOJBUKHBIM
uctounukoM KIID B MacCHBHBIX Tejlax ¢ MCIOJIB30BAHUEM IPOTPAMM MOJCIUPOBAHUSA B CUCTEME
MatLab.

Pazgen 9 MopennpoBaHue TeMIepaTypHbIX MoJiel, C034aBaeMbIX MOJABHKHBIM
TOYEeYHbIM HCTOYHHUKOM B TeJIaX Pa3jIMYHONH KOH(UTrypauuu.

Tema 9.1 Metoanka NCTIOIB30BAHUS IPOTPAMM MOZETUPOBaHHS B cucteMe MatLab mst

HCCIIEIOBAHUE TEMIIEPATYPHBIX MOJICH, CO3/1aBa€MbIX HEMOJABHKHBIM HcTOUHMKOM KIID B
OECKOHEYHOM M MOTy0eCKOHEUHOH TUTACTUHE.

Tema 9.2 Metoanka NCHIOIB30BAHUS IPOTPAMM MOZETUPOBaHUA B cucteMe MatLab ns

UCCIIEIOBaHMs TEMIIEPATYPHBIX IOJIEH, CO3aBa€MbIX HEMOJABIKHBIM HcTouHHKOM KIID B
0ECKOHEUHOM U MOJIyOECKOHEYHOM CTEPIKHE

Tema 9.3 MccnenoBanue TeMnepaTypHbBIX MOJEH, CO34aBaEMBbIX MOJBUKHBIM MCTOYHHUKOM
KIID B MaccuBHOM TeJie ¢ UCMOJIB30BAaHUEM TTPOTrpaMM MOJIEIMPOBaHuUs B cucteme MatLab.

Pazgen 10 MoaenupoBanue TeMIepPaTYPHBIX I0JIeil, CO3JaBaeMbIX HOPMAJILHO
pacnpeae1éHHbIM HCTOYHUKOM TeIlIa B MACCHBHBIX TeJjlax.
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Tema 10.1 OcoGeHHOCTH YUCIEHHOTO MOICTUPOBAHUS TEMIIEPATYPHOTO TIOJISI, CO3/1aBA€MOT0
HOPMAaJIBHO pacipe/ieIEHHBIM MIHOBEHHBIM UCTOYHUKOM TEIlJla B MACCUBHOM TeJI€.

Tema 10.2 YucneHHOE MOJECIMPOBAHHE TEMIIEPATYPHOTO MOJIS, CO3/1aBa€MbIX HOPMAaIbHO
pacnpeeéHHBIM UMITYJIbCHBIM HCTOYHUKOM TEIUIa B MACCUBHOM TeJI€.

Tema 10.3 MeToauka 4YMCIEHHOTO MOJEIMPOBAHHUE 3aBUCHMOCTH IOJIOKEHUS H30TEPMbI
IUTABJIEHUS. OT BPEMEHU IpHU JIEHCTBUU HOPMAJBHO PACIpPEAEIEHHOTO0 HMITYJIBCHOTO HCTOYHUKA
TeIia Ha MaCCUBHOE TEJIO.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKHUX H JTa00PATOPHBIX 3aHATHH

3.4.1 TemaTHKa CeMUHAPCKUX/MPAKTHYECKHUX 3aHIATHIA

5 cemecTp

1. Usyuenue cucrembl MatLab, ocHOBHBIC 0OBEKTHI.

2. Uzyuenue cuctembl MatLab, onepaTopsl, GpyHKInH, paboTa ¢ MaCCHBaMHU.

3. Uzyuenue cucrembl MatlLab, ocHOBBI rpaduyeckoro MnpeacTaBiICHHUs pPe3yJIbTaToB
BBIYMCIICHUM.

4. Pemenue 3a7a4y Ha HaXOXKJEHUE CpeHEN TeMIiepaTypsl Tena npu aeiicrsun KI19

Pemrenue 3a1a4 Ha HAXOXKIEHUE TEMIIEPATYPhI Tela MPHU HATNIUNA KOHBEKTHUBHOTO

BHEIIIHEr 0 Terja000MeHa.

o1

6. Pemienue 3a1a4 Ha HAXOXKICHUE TEMIIEPATYPHI Teja PH HATUIUHN JTyIHCTOTO
TEIUIOOOMEHA.

7. HaxoxneHne o0BbEMOB BaHHBI paciuiaBa NPH BO3ACHCTBUM MTHOBEHHOT'O TOYEYHOTO
HCTOYHUKA TEIUIOTHI HA MACCUBHOE TEJIO.

8. Pemenune 3a1a4 Ha HAaXOXJAEHUE MAapPAMETPOB TEPMHMUECKOIO IMKJIA IPU BO3AECHCTBHU
MOIIIHOTO ObICTpO JBHXKYyIIerocs ucrounuka remia (MBUT) na maccuBHOe Temno.

6 cemecTp

1. MogenupoBaHue TeMIEpPaTypHOro IOJiI MIHOBEHHOTO TO4YeyHOro ucrounuka (MTU)
TEIUIOTHI B IT0JIyOECKOHEYHOM TeJIE.

2. MopaenupoBaHue TEMIIEPATypHBIX MOJeH MTHOBEHHOI'O TOU€YHOTO UCTOYHMKA TEIUIOTHI
B 0ECKOHEYHOW ¥ 1MOyO0eCKOHEUHOH TUTACTHHE.

3. MHccnemoBanue BIUSHHMS TOBEPXHOCTHOH  TeIulonepefayd Ha  paclpenesieHue
TEeMIIepaTypbl MOJyOECKOHEYHOM CTEP)KHE U OECKOHEUHOM 1acTuHe mpu neiictee MTU
C MOMOIIBIO MOIETUpOBanus B cucreme MatLab.

4. MopaenupoBaHue TeMIEpaTypHBIX TMOJIEH, CO3/1aBa€MbIX TOYEYHBIM IOCTOSHHO
neiictByromuM ucrounukoM (II/IM) TemnoTel B Tenmax paszauyHONW KOH(Urypauuu c
MOMOIIbIO MOJIeTMpPOBaHus B cucteMe MatLab.

5. MHccnemoBanme TemmepaTypHbIX TIOJIeH, CO3/1aBaéMbIX HWMIIYJIbCHBIM TOUYEYHBIM
uctounukom (MTH) B Tenax paznuyHoi KOHGUTYpalui ¢ TOMOUIbIO MOJIETUPOBAHUS B
cucreme MatLab.

6. OmnpeneneHre, MyTéM MOACTHPOBAHUS, 3aBUCHMOCTH O0BEMAa BaHHBI paciiaBa OT
JUINTEIBHOCTU MMITYJIbCA, IIPU Bapualuy HEPruM ummysibca npu aeiicreun UTU nns
10JTy0ECKOHEYHOTO Tea.

7. TloctpoeHne H30TEpMbI IUIABIEHUS NpPU JIEHCTBUHM HOPMAIBHO pacHpeie’EHHOro
UMITYJIbCHOTO UCTOYHHUKA TEIlIa Ha MaCCUBHOE TEJIO.
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8. OHpGI[CJICHI/Ie YUCJICHHBIM MCTOJOM OTHOLICHUA AUAMCTpPa BaHHBI pacCIljiaBa K FJIy61/IHe
IMPOIIABJICHUSA IIPU HeﬁCTBHH HOPMAJIbHO pacnpez[enéHHoro HMITYJIbCHOI'O UCTOYHUKA
TCI1JIa HA MaCCUBHOC TCIIO

Ykazviearomes memwi 3ansamuil.

3.4.2 JlaGopaTopHbIe 3aHITHSA

Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)

Y4eOHbIM MJITaHOM HE MPEAYCMOTPEHO
4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecriedeHne

4.1 HopmatusHble 1oKyMeHTbI 1 'OCTb1

4.2  OcHoBHasi IuTEpaTypa

1. Moprynos F0.A., ITanos /I.B., Caymkun b.I1., Caymkun C.b., nox pea. b.I1.
Caymkuna. HaykoeMkue TEXHOJIOTMH MAIlIMHOCTPOUTEIBLHOIO Ipou3BoaAcTBa. Dusnko-
XMMHUYECKHE METO/bI U TEXHOJIOTUH: yueOHOe Mocodue AJist CTyA. By30B, 00y4aromuxcs 1o
HAIpPaBJICHUIO OArOTOBKU «MamuHocTpoenue» - M., «@opym» 2013r., 928c.

2. boitos A.I'., KoBanés A.Il. u np. [lpouecchl Mexanuueckoil U (U3MKO-
XUMHUYECKOH 00pabOTKH B MpOILEcCce U3TOTOBICHUS aBUAlMOHHBIX ABHUrarenei. - M.: M3n-so MI'TY
uM. H.O. baymana. 2007 - 582c., u.

3. OBcsanuukoB b.JI. 3anaun HECTalMOHAPHO TETIONPOBOIHOCTH B TEXHOJIOTUN
KIID.: Yuenoe nmocodue. — M.: U3za-s0 MI'TY MAMM 2011- 96¢.

4.3 JlomoaHuTeNbHAs JUTEpaTypa

1. EnuceeB 10.C., Caymxun B.I1. DnexTpo3po3noHHas o0paboTka U3/eIuii aBHALlMOHHO-
KocMuueckor TexHuku. — M.: U3n-Bo MI'TY um. H.D. baymana. 2010 - 563c., wi.

2. Kapcnoy I'., Erep JI. TermnonpoBogHOCTh TBEPABIX Te.- M., «Hayka», 1964r., 488c. ¢ ni.

3. JIazepHas 1 DneKTpOHHO-Ty4YeBasi o0padoTka marepuanos: CnpaBounnk/H. H. Peikanus,
A. A. Yruos, U. B. 3yes, A. H. Kokopa. —M.: MammHocTtpoenue, 1985. — 496 c., .

4. llpuroxun U., Kounenynu /1. CoBpemenHast TepmoauHamuka. OT TEIUIOBBIX ABUTaTEIeH
JI0 TUCCUMATUBHBIX CTPYKTYp. Ilep. ¢ anra. — M.: Mup, 2002. — 461 c., un.

5. 3unoBbeB B.E. Tennodusnueckue cBoNCTBa METAJUIOB IIPU BHICOKUX TEMIEpaTypax.,
Cunpas. u3zg., M.: Meramnyprus 1989. 384 c.

4.3.1 UuTepHer — pecypcsl

http://books.ifmo.ru/file/pdf/335.pdf

JIu6encon M.H. u ap. B3aumopeiicTBue J1a3epHOro M3IydeHUs C BemiecTBOM. KOHCIEKT

nekmuii. UTMO Cn6. 2008. B oTKpbITOM JIOCTYTIE.

https://studfiles.net/preview/1193648/
Hunpensman H.M. Teopus u npukiagsble 3a1aun TemioMacconepeHoca. Yga 2002r. B

oT KpBITOM ,Z[OCTYHC.
4. http://lib.sinp.msu.ru/static/tutorials/130 Borisov-Mashkova 2011.pdf



http://books.ifmo.ru/file/pdf/335.pdf
https://studfiles.net/preview/1193648/
http://lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova_2011.pdf
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bopucos A.M., Mamkosa E.C. ®u3nyeckue 0CHOBbI HOHHO-TY4YEBBIX TEXHOIOIHI. MockBa
2011. B oTkpbITOM JOCTYTIE.

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PecypPChl

[IpoBenenue 3aHATUIN U aTTECTAIMI BO3SMOXKHO B IMCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHUCTEMBbI JUCTAaHIIMOHHOTO oOyueHust yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) nmo BceM paszzaenam NporpamMmsl:

Hazsanue D0P

Teopernueckue

OCHOBBI (prsmKo- https://online.mospolytech.ru/course/view.php?id=7243

XHUMHYCCKUX

00paboTKn

Pa3paborannsiii DOP BKIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

4.5 ﬂnuemnonnoe Hu CBOﬁO}]HO pacnpocrpaHnsieMoe nporpamMmmMHoc¢
o0ecreyeHue

JInueH3nOHHbIN

MATLAB (cokpamenne ot  "MATrix LABoratory") - TIpOIpHETapHBINA
MHOTOTIApaUTMaTbHBIN A3bIK IPOTPAMMHUPOBAHUS M CPE/Ia YHCIOBBIX BRIYUCICHUH, pa3paboTaHHas
koMrtanuet MathWorks.

46 CoBpemenHble npodeccunoHalbHble 0a3bl TAHHBIX U UHGPOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI

S. MarepuajibHO-TeXHHYECKOe o0ecneyeHue

Jlns  mpoBeAeHHUS JIEKIHOHHBIX 3aHATHH HEOOXOAMMBI  ayJAMTOPUU, OCHAIICHHBIE
MYJIbTUMEAUNHBIME MPOSKTOPAMH U dKpaHaMu. J[Jig mpoBeneHus 1abopaTOpHBIX paboT TpedyeTcs
KOMITbIOTEpHBIH Kiacc (AB1517, AB4821)

6. MeToanuyeckue peKoMeH aluu

Metoauka npenoaaBanus JUCIUTUTHHBI « CXEMOTEXHHUKA DJIEKTPOHHBIX CHCTEM YITPABICHHSD
U pealu3anus KOMIIETEHTHOCTHOTO TMOAXOJa B HM3JIOKEHWHM M BOCIPHUSATHH MaTepualia
npeycCMaTpUBacT KCIOJIb30BAHUE CIICAYIONUX AKTUBHBIX M MHTEPAKTHBHBIX (HOPM MPOBEIACHUS
ayJTUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHSITHHA:

— ay/IUTOPHBIC 3aHATHS: JICKIIUH, JTAOOpaTOPHBIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHEBIC 3aHATUA: CAMOCTOATCIIbHOC U3YYCHHUE OTACIBHBIX BOIIPOCOB, IMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oopa3oBaTe/ibHbIE TEXHOJOTUH


https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=7243
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Bo3MosxHO mTpoBeieHNE 3aHATUI U aTTECTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBbI JucTaHIMOHHOro oOyueHusi yHuBepcutera (CJIO-LMS) Ha ocHoOBe pa3pabOoTaHHBIX
kagenpoit « TuOM» amekTpoHHBIX 00pa3oBarenbHbIX pecypcoB (JOP) (cum. m.4.4).

[Topsanox mpoBeneHus: pabOT B AMCTAaHIHMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacmopsHDKeHUSIMH ITPOPEKTOpa MO y4eOHOU paboTe W/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHI.

6.1 Meroanyeckne peKOMeHIAIUN [IJIs1 MPeNnoaaBaTeis M0 OPraHu3anuu
o0yueHus

6.1.1. [IperoaBaTens OpraHu3yeT NpenojaBaHue AUCIUILIUHBI B COOTBETCTBHH C
tpeboBanusamu "Ilonoxenus o0 opranuzany 00pa3oBaTENILHOIO MPOLECCa B MOCKOBCKOM
NOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha mepBoM 3aHATHM IIpeoiaBaTelNlb JOBOIUT JJO CBEIEHUS CTYIEHTOB COJIEpKaHue
paboueii nporpammel gucuurumabl (PI1/]) u nmpenoctaBisieT BO3MOXHOCTh O3HAKOMIJICHHS C
MNpOrpaMMoOH.

6.1.3. IIpenonaBarens 0cOOCHHO OOpaliaeT BHUMaHUE CTYJCHTOB Ha!

- BUJbI U (QOPMBI IPOBECHUS 3aHATHH 10 JUCLUIUIMHE, BKIIIOYAst TOPSAOK IPOBEICHUS
3aHATUI ¢ IPUMEHEHNEM TEXHOJIOTUH IMCTAHIMOHHOTO OOYYEHUS U CUCTEMBI AUCTAaHIIHOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);

- BUJIBI, COJICP’KAaHME U TIOPSIIOK MPOBEICHHS TEKYIETO KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOYHBIX CPE/CTB;

- (hopMmy, conepkaHue U MOPSIOK MTPOBEACHUS IIPOMEKYTOYHON aTTeCTaluu B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4. loBOIUT 10 CBEJCHUS CTYACHTOB Irpa)yK BHIMOJIHEHUS YYeOHBIX PadoT,
npeaycMorpeHsbix PIT/I.

6.1.5. Heo6xoamuMo ¢ caMoro Havaja 3aHITHH peKOMEHI0BATh CTYI€HTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy U yKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. B Hauase unu B KOHIIE CEMECTpa JAaTh CIIHUCOK BOIPOCOB ISl TOATOTOBKH K
IPOMEKYTOUHOM aTTecTalu (3K3aMeHy MIIH 3a4€Ty).

6.1.7. Pexomennyertcs Gaxt o3HaKomiieHus cTyaeHToB ¢ PI1J[ u rpadukomM paboTbl
NUCbMEHHO 3a(h)UKCHPOBATh MOANUCHIO CTY/I€HTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.

6.1.8. [IpermonaBaTeny, BeIy NI JEKIIMOHHBIE U TPAKTUYECKHUE 3aHATHSI, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKH IUIaH MPAKTUUYECKUX 3aHATUH, HCIIOIb30BATh €IUHYIO CUCTEMY
0003HaYEHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTHHBI.

6.1.9. IIpu NOArOTOBKE K CeMHHAPCKOMY 3aHATHIO 10 NIEPEYHIO 0OBSABICHHBIX TEM
MPETo/IaBaTeI0 HEOOXOIMMO YTOUYHHUTD TUTaH MX MPOBEICHHS, TPOAyMaTh (POPMYIHPOBKH U
coJiepKaHue y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMUTHCS C TIEpEeUHEM
BOIIPOCOB T10 TEME CEMUHapa.

B xoze cemrHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTb TEMBI
CEMHHAPCKOTO 3aHATHSI, OTIPEIIEIIUTH MOPSIOK €r0 TMPOBENEHHS, BpeMs Ha 00CYKICHHE KaXI0TO
yuebHoro Bompoca. [Ipumensist poHTaNbHBINH ONPOC 1aTh BO3MOXXHOCTb BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHSTHH.

B 3akimounTenbHOM YacTH CEeMUHAPCKOT0 3aHATHSA CIIEAYeT MOIBECTH €ro UTOTH: JaTh
OIIEHKY BBICTYIUICHUH KaKIOTO CTY/I€HTA U y4eOHOM TPYIIIbI B IIEIOM. PaCKpBITh MOJIOKUTEITLHBIE
CTOPOHBI ¥ HEJIOCTATKH MPOBEEHHOTO CEMUHAPCKOT0 3aHATHs. OTBETUTH Ha BOIIPOCHI CTYACHTOB.
BrinaTh 3aaHus U1t CaMOCTOSTENIEHOM PaOOTHI MO MOJITOTOBKE K CIEAYIONMIEMY 3aHITHIO.

6.2 Meroanyeckue yKazaHus 1Jis1 00y4YAKOUIUXCS 10 OCBOECHHUIO TUCIUILTHHBI
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6.3 MeToanueckue yKkazaHus 1Jisl 00y4aIOIMUXCsl M0 OCBOECHHIO TN CHUTILIMHBI

1.2.1. CTy,Z[eHT C CaMOro Haydajia OCBOCHHUA JUCHUIIIIMHBI JOJI’KEH BHUMATCJIBHO O3HAKOMHUTCA

¢ paboueii mporpaMMoi JUCIUILTAHBIL.

1.2.2. CtyneHTy HEOOXOIUMO COCTaBHTh JJisi ceOsl rpaduK BBIMOIHEHUS Yy4eOHBIX padoT,
npexycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHW NIpYruxX IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM

ceMecTpe.

1.2.3. Ilpu npoBeAeHUM 3aHITUA U MPOLELYp TEKyLIEeHd M MPOMEXYTOUHOM aTTecTaluu ¢
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(GOpPMAllMOHHON 00pa3oBaTenbHON cpeabl AMCTAaHIIMOHHOI'O
obpazoBanus ynmBepcutera (LMS Mocmonutexa), kKak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTesaeM, Tak U BO BpeMs CAMOCTOSTENbHOW paboThl CTYIEHT JOJDKEH 00eCHeunuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHLMOHHOI'O
oOyuenust. IIpy OTCYTCTBMM Takol BO3MOYKHOCTH OOCYIUTh CHTyallUI0 C IpernojaBareieM

JYCHUIIIAHEL

7.

DoH/I OLCHOYHBIX CPEICTB

@DOH/1 OLIEHOUHBIX CPEJICTB BKIIOYAET pa3iebl:
7.1. MeTo1bl KOHTPOJISL M OLIECHUBAHUS PE3YIbTATOB O0yUEHUs
7.2 lllkana ¥ KpUTEPUU OLIEHUBAHUSI PE3YIbTATOB O0yUEHUs

7.3. OuieHo4YHbIE CPENICTBA
7.3.1. Tekymuii KOHTPOJIb
7.3.2. [IpomexxyTo4Hasi aTTecTarus

B mponecce 06y‘leHI/I${ B TCUCHUC CEMECTpPa UCIOJIB3YIOTCA OUCHOYHBIC CPECACTBA TCKYLICTO
KOHTPOJIA yCHI€BACMOCTU W IMMPOMCIKYTOYHBIX aTTGCTaIlI/If/'I. HpI/IMeHﬂIOTCSI CICAYIOUC OLCHOYHBIC

cpeacrBa: TeCT, 3allUTa na6opaToprlx pa60T, 9K3aMCH.

O6yquI/Ie 10 JUCHHUITJIMHE «CXeMOTeXHUKa OJICKTPOHHBIX CUCTEM YIIPABJICHHU A HAIIPABJICHO

Ha (OpMUPOBaHUE Yy 00YHAIOIIUXCS CAEAYIOIUX KOMITETEHIHI:

7.1

MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHs

Koa n HamMeHoBaHue KOMIETEeH M

I/IH}]HKaTOpr HOCTHIKCHUSA
KOMIICTCHI MU

OIIK-1

CnocoOeH npuMeHSATh
€CTECTBEHHOHAYYHbIE U OOIEUH)KEHEPHBIE
3HaHUA, METOJAbI MATEMATHUYCCKOI'O aHaJIn3a 1
MO/JIEJIMPOBAHM B PO ecCHOHATbHON
JeSTeTbHOCTH

HOIIK-1.1. 3naer 001aCTH ¥ OCHOBHBIE
3aKOHBI €CTeCTBEHHOHAYYHBIX U
OOIIEMH)KEHEPHBIX 3HAHHM, METOIbI
MaTeMaTUYeCKOT0 aHaln3a u
MOJICTTUPOBAHUS, UCIIOIh3yEeMbIC B

PO eCCHOHAIBHON e TETHHOCTH

NOIIK-1.2. YmeeT npuMeHsTh
€CTECTBEHHOHAYYHbIE U OOIEUH)KEHEPHBIE
3HaHUs, METOIbl MATEMaTHYECKOTO aHAJIN3a 1
MOJICIIMPOBAHUS TIPH PETICHUH
MpoeCCHOHANIBHBIX 337129

NOIIK-1.3. Brageer yMeHUsIMH IPUMEHSTh
€CTECTBEHHOHAYYHbIC U OOIIEHHKEHEPHBIC
3HaHUs, METOIbl MATEMaTHYECKOTO aHAIN3a 1
MOJICIIMPOBAHUS TIPH PEIICHUH
npodecCHOHATBLHBIX 3a1a4




27

7.2 IlIkana v KpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

®opMa NIPOMEKYTOUHOM ATTECTAUMM: IK3AMEH.

Oo0s13aTEeJIBHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJEHTa K IPOMEKYTOYHOH aTTecTaluuu
SBIISIETCS. BBIMOJIHEHHE U 3alllUTa CTYACHTOM JIabOpaTOPHBIX paboT, MPEeayCMOTPEHHBIX paboueii
IpOrpamMMoOi U MPOXOXKICHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIKe, yeM Ha 70% mpaBUIIBHBIX
oTBeTOB. [IpoMexyTouHbIE TECTUPOBAHUS MOTYT IIPOBOAUTCS KaK B ayJUTOPUHU Y HUBEPCUTETA MO

KOHTPOJIEM IperojaBaTelis, TaK U IUCTAHIIMOHHOM (popmare Ha yCMOTPEHHUE IIPETroaBaTers.

HIxaJia oneHUBaAHUA

Onucanue

Omauyno

Boimonmunensl  Bce  BuABl  y4eOHOM  paboTHI,
NpeayCcMOTpeHHbIe  paboueit  mporpammoit.  CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHHI, HABBIKOB
MPUBEICHHBIM B Ta0JHWIIaX T[oOKa3areseil, Olepupyer
MPUOOPETEHHBIMH ~ 3HAHWUSMH, YMCHHUSMHU, HABBIKAMH,
MPUMEHSAET UX B CUTyalUsIX MOBBIIIEHHON CI0KHOCTH. [Ipu
3TOM MOTYT OBITh JOMYIIEHbl HE3HAYUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS NPU aHATUTHUYECKUX ONEpALMSIX,
MEpEeHOCEe 3HAHMM M yMEHUM Ha HOBbIC, HECTAHJIAPTHHIC
CUTYaINH.

Xopouwio

Beimonnensl  Bce  Buabl  yueOHOH  paboTHI,
IPEyCMOTPEHHBIE y4eOHBbIM TUUTAHOM. CryneHt
JIEMOHCTPUPYET HEIMOJIHOE, IPaBUJIBHOE COOTBETCTBHE
3HAaHWW, YMEHHWM, HaBBIKOB MPUBEJCHHBIM B TaOIHIaX
MoKaszaTesiei, JIMO0 ecau MpH ATOM OBUTH JOMyHIEHBI 2-3
HECYIIECTBEHHBIEC OITHOKHU.

Yooenemsopumenvro

Breimonmnensl  Bce  BuABI  y4eOHOM  paboTHI,
MpeyCMOTPEHHBIE y4eOHBIM TJTAHOM. Crynent
JEMOHCTPUPYET COOTBETCTBUE 3HAHUI, B KOTOPOM OCBEIIICHA
OCHOBHasi, HanboJiee BaKHas YacTh MaTepHaia, HO MPU TOM
JOTIyIIIeHa OJTHA 3HAYUTENIbHAS ONTMOKA UM HETOYHOCT.

Heyooenemsopumenvno

He BeimmonHeHn oauH wnm Oolee BUAOB y4eOHOM
paboThl, MPENyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTyIeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHH,
HaBBIKOB ~ TNPHUBEJAEHHBIM B  TaOMWIax  IOKa3aTeseH,
JOTTYCKAIOTCS ~ 3HAYUTENBHBIE  OMIMOKH,  MPOSBISETCA
OTCYTCTBHE 3HAHUI, yMEHUH, HABBIKOB I10 STy MTOKa3aTeNeH,
CTYJICHT WCIIBITBIBACT 3HAYHUTENIbHBIC 3aTPyJHECHUS TpHU
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OINCpHUPOBAHUU 3HAHUAMHA U YMCHUAMMU IIPHU UX INCPCHOCC Ha
HOBBIC CUTYyallUuU.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOIb

Texymumii KOHTPOJIb BBHIIOIHSIETCS C IPUMEHEHHEM baHka TeCTOBBIX BOIIPOCOB (4ACTUYHO).
[TpriMepsl TECTOB MPEACTABIEHBI HUXKE.

Jlj1s MOATOTOBKM K TECTUPOBaHUIO B pazzeine 3.7.1.1 npuBenéH nepeyeHb KOHTPOJIbHBIX
BONPOCOB. Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCHELIHO 3aCUUTHIBAIOTCS, €CIIU ITPU TECTUPOBAHUU
HabpaHo He MeHee 75 6amioB u3 100 BO3MOXKHBIX.

bank TecToBBIX BOIPOCOB coiepkUT 150 BompocoB ¢ HAOOPOM OTBETOB.
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Pa3znes 1 OcHOBHBIE IOHSTHSA U ONIPe/ieJieHUs Kypca

Ternora, coOOIEHHAS CUCTEME, PACXOAYETCS Ha!

MC

Bann no YMOJT4YaHUIO:

1

Cny4aiHbIN NOPSANOK OTBETOB

Ia

HymepoBaTb BapuaHTbl OTBETOB?

a

LTpad 3a kaxayr HenpaBUIbHYIO NOMbITKY:

33.3

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

Ha U3MCHEHUE BHYTPEHHEW SHEPIUu
CHCTEMBbI U COBEpILIEHHE €10 pabOThI

100

Ha N3MEHEHHUE TeMIIepaTyphbl

CUCTCMbI U COBCPIICHUC CIO pa6OTBI 0
Ha N3MCHCHUC BHYTpeHHefI OHCPIrun
CHCTCMbI 0
Ha M3MCHEHUEC ITIOTCHIINAILHOM

0

OHCPTHUU 3JICMCHTOB CUCTCMbI

O6LWmMi OT3bIB K BONPOCY:

[1ns no60oro NnpaBUIILHOrO OTBETA:

Bamr oTBeT BEpHBIi.

[na no6oro HenpaBuUNbHOro oreBeTa:

Bamr oTBeT HEnpaBUIIbHBIN.

Mopckaska 1:

MNoka3aTb KONMYeCTBO NPaBUNbHbIX
oTBeTOB ([Moackaska 1):

HeT

YAaanuTe HekoppeKkTHble OTBeThI
(Moackaska 1):

HeT

Terun:

lossonsiem ebibupames 0OUH UU HECKOJIBLKO pasusibHbIX 0meemos u3 3a0aHHO20
criucka. (MC/MA)
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Uto Ha3pIBaETCS U30TEPMUYECKON MOBEPXHOCTHIO?

MC

Bann no YMOJNYaHUO:

1

Cny4yanHbIN NOPsAA0K OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

a

LTpad 3a kaxkayr HenpaBUIIbHYHO NOMNbITKY:

33.3

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

BOOOpa)kaeMasi Ml peasibHast
[MOBEPXHOCTb, B Ka)KJIOM TOUKE
KOTOpOIi, TeMIepaTypa U3MEHAETCS
[10 JTMHEIHOMY 3aKOHY, Ha3bIBaeTCA
M30TEPMUYECKON

BOoOOpakaeMasi W peaibHas
[MOBEPXHOCTh, B KAXKJIOM TOUKE
KOTOPOM, TEMIIEpATypa OCTAETCSA
[MOCTOSTHHOM, Ha3bIBACTCS
M30TEPMUYECKOU

Boo6pa>KaeMa;1 WK pCajibHasd
IIOBCPXHOCTL, B KaH(ﬂOﬁ TOYKC
KOTOpOﬁ, TEMIICPpATypa OAUHAKOBA,
Ha3bIBACTCA HSOTepMquCKOﬁ

100

BooOpakaeMasi WM peasibHas
[MOBEPXHOCTh, B KaX01 TOUKE
KOTOpOM, TeMIepaTypa MOKeT ObITh
M3MEpEHa, Ha3bIBACTCS
M30TEPMUYECKON

06K OT3bIB K BONPOCY:

ns no60oro NpaBUNLHOro oTBeTa:

Bamr oTBeT BEpHBIi.

[na no6oro HenpaBuUNbHOro oreeTa:

Bam orBeT HenpaBUIIbHBIN.

Mopackaska 1:

MNoka3saTb KONMYECTBO NPaBUNbHbIX
oTBeTOB (Moackaska 1):

Het

Ypanutb HeKoppeKkTHble OTBETbI
(Moackaska 1):

Het

Terun:

lMo3sonssem ebibupamb 0OUH UMU HECKOJIbKO MpasusibHbIX 0meemos u3 3a0aHHO20

criucka. (MC/MA)

Tema 3. DieMeHT maMsaTH
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B kakoM HampaBJI€HUH TEMIEPATYPHOTO MO UMEETCS HanOOJIbIINI

repenaj TEMIEPaTypbl HA €AUHULLY JUTAHBI? Mce
Bann no ymonuanuio:| 1
CnyuaiHbIi nopsgok oreeToB(/la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxayro HenpaBunbHy nNonbITKy:(33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
B HAIllPpaBJICHUU HOPMAJIH K
A. M30TEPMUYECKON ITOBEPXHOCTH 100
B HAIpaBJICHUM MaKCUMaJIbHOU
B. TeMIepaTyphl 0
C. B HAIIPaBJICHUU POCTA TEMIIEPATYPhI 0
D. B HAIPABJICHWH TPAHULIBI TEJA 0
E. 0

O6LWmni oT3bIB K BONpPOCY:

[1ns no60oro NnpaBUIILHOrO OTBETA: Bam orBeT BepHBbIid.

[1ns no60oro HenpaBUIILHOIoO OoTBeTa: Bam orBeT HenpaBUIIbHBIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBuUNbHbIX

oTtBeTOB (Moackaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lossonsiem ebibupames 0OUH UnU HECKOJIBLKO pasusibHbIX 0meemos u3 3a0aHHO20
criucka. (MC/MA)
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N3 kakux COCTABJHIOIUX COCTOUT BHYTPCHHAA SHCPIUA TClIa IIPHU

nevicteun KI19? MC

Bann no ymonuanuio:| 1

CnyvaiHbIi nopsigok oreeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LTpadcp 3a kaxayro HenpaBUIbHYIO NonbITKy:| 33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka

BHYTPEHHSIS SHEPTHUS Tella COCTOUT
13 KHHETUYECKOU SHEPTruu

A TBUYKEHHS] MOJICKYJT BEIIECTBA, 0
KOTOpasi yBeIMYUBACTCS U3-3a
BHICOKOW TeMIIepaTyphbl

BHYTPEHHSI SHEPT Ul TeJIa COCTOUT
13 KHHETUYECKON YHEPIrun

B. IIBUKEHHSI MOJIEKYJI BELIECTBA U 0
KHMHETUYECKOW SHEPTUU IBUKEHUS
CBOOOJIHBIX 3JIEKTPOHOB

BHYTPEHHSI SHEPT U TeJla COCTOUT
13 KHHETUYECKON YHEPIrun
ITBHKEHHSI MOJIEKYJI BELIECTBA U
DHEPIUH UX CTOJKHOBEHMIA;

BHYTPEHHSI SHEPTUSI TeJla COCTOUT
13 KHHETUYECKOU SHEPTUn

D. ITBYYKEHHUSI MOJIEKYJT BEIIECTBA U 100
[MOTEHIMATBHON YHEPTUU UX
B3aMMOJIEUCTBUS

06K OT3bIB K BONPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam otBeT BepHBbI.

[na nio6oro HenpaBuUNbLHOro oTBeTa: Bam orBeT HenpaBUIIbHBIN.

Moacka3ka 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTBeTOB (Moackaska 1): Het

Yaanutb HEKOPpPEeKTHblIe OTBEeThI

(Moackaska 1): Het

Teru:

lMo3eonsiem eblbupamb 0OUH UIU HECKOTbKO rpasusibHbIX omeemos u3 3a0aHHO20
criucka. (MC/MA)
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HO‘ICMy HCBO3MOXHO OCYIICCTBHUTDH OOBIYHBEIMH MCTOdaMH MECTHBIN

JTO3UPOBAHHOI'O y,Z[aJ'IGHI/IH?

HarpC€B MaTcpuaia 10 TEMIICPATyPhbI (1)2130BI>IX MepexoJ0B € ICJIbIO €TI0

MC

OKa3bIBACTCA OUCHb HU3KUM JJIA
[MIPAKTUYCCKOI'O MCITIO0JIb30BaHUA

Bann no ymonuanuio:| 1
CnyvanHbIn nopsaok oreeTos|/la
HymepoBaTb BapuaHTbl OTBETOB?|a
LTpadcp 3a kaxayro HenpaBUIbHYIO NonbITKy: 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
[pU HArPEBAHUU 3arOTOBKU
OOBIYHBIMH METOJIaMU SHEPTUH
CJIMILIKOM MHOI'O JIJISI MECTHOI'O 0
Harpena
[pY HArPEBAHWUH 3arOTOBKH
OOBIYHBEIMHM METOJIAMU TEILJIO OYCHB
OBICTPO PACIIPOCTPAHSETCS 110 BCEMY 100
e 00BEMY
[PU HAIPEBAHUU 3arOTOBKU
OOBIYHBIMH METOJAMU HE XBaTacT 0
PHEPTUU JJI1 MECTHOTO HArpeBa
IPU Harpe€BaHWUM 3arOTOBKHU
00brayHBIME MeTonamMu KITJ[ HarpeBa 0

06K OT3bIB K BONPOCY:

[na no6oro npaBuUbHOro oTBeTa:

Bair oTBeT BEpHBIA.

ns n6oro HenpaeBuUNbLHOro oTBeTa:

Bam orBeT HenpaBUIIbHBIN.

Mopackaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YpanuTb HeKOppeKTHble OTBETbI
(Moackaska 1):

HeT

Teru:

crucka. (MC/MA)

lMo3sonssem ebibupamb 0OUH USU HECKOJbKO MpasusibHbIX 0meemos u3 3adaHHo20

7.3.2. IIpoMe:kyTOYHASI aTTECTALUSA

[TpomexxyTouHas aTTecTarus MPOBOIUTCSA Ha 5 ceMecTpe 00yueHus B popMme 3auéra U Ha 6

ceMecTpe B hopMe 3K3aMeHa

3a4éT 1 dK3aMEH IPpOBOAATCA 11O 6I/IJ'IeTaM, OTBCTHI ITPEAOCTABIIAKOTCA MMCbMCHHO C
MOoCJICAYIOIUM YCTHBIM CO6CCCI[OB8.HI/I€M. bunetsl (I)OpMI/IpyTOTCH N3 BOIIPOCOB MPCACTABJICHHOTO

HHKE MCPCUHS.

PernameHT npoBenenust 3a4éra:
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1. B Ouner Bxirouaercs (2-3) TEOPETUUECKUX BOIIPOCA U3 Pa3HBIX Pa3esiOB AUCIUILTHHBI 1
2. [lepedenp BOPOCOB COAEPKUT 25 BOMPOCOB MO U3yYCHHBIM TEMaM Ha JIEKIIUOHHBIX U
MPaKTUYECKUX 3aHATHUAX (MPUTIAraeTcs).

3. Bpems Ha mOoAroTOBKY MMCbMEHHBIX OTBETOB - 710 40 MUH, YCTHOE coOeceloBaHHE - 10
10 MunYyT.

4. IIpoBeneHue arrectanuy (3a4éra) ¢ UCIOIB30BAHUEM CPEJICTB IEKTPOHHOTO O0YUYEHUsS U
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHN BBIMOIHAETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yauBepcurere "[lopsakoM npoBefeHUs MPOMEXYTOYHOH aTTeCTalluU C UCIOJIb30BAHUEM CPEICTB
AIIEKTPOHHOT'O O0YYEHHS U TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA"

PernameHT npoBeeHust JK3aMeHa:

1. B Guier Brirouaercs (3) Bompoca U3 pa3HbIX pas/ieioB AUCIHUIUIAHBL U (OHO, 1Ba)
MPAKTUYECKUX 3aJaHUs

2. [lepeuenb BONpPOCOB COAEPKUT 47 BOIPOCOB MO U3YUYCHHBIM HA JICKIIUOHHBIX U
MPAKTUYECKHX 3aHATUSAX B 00OUX ceMecTpax TemMam (IpHiaraercs).

3. Bpems Ha MOATOTOBKY MUCHMEHHBIX OTBETOB - 710 40 MuH, ycTHOE cobeceoBaHue - 10
10 MuHYT.

4. IIpoBeneHue aTTecTaluy (3K3aMeHa) C UCIOJIb30BAHUEM CPEJICTB AIEKTPOHHOTO 00y4YeHUS
U JUCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI BBINOIHIETCS B COOTBETCTBUU C YTBEPKIAEHHBIM
B yHuBepcutete "[lopsiaikoM mpoBeieHus: MPOMEKYTOUHOM aTTeCTalluu C UCTIOJIb30BAaHUEM CPECTB
AIIEKTPOHHOTO OOYYEHHUS ¥ TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA"

Ilepeuyennb BonpocoB u cocraBienusi ouneros (OIIK-1)

=

dusnueckue siBiieHus, HabIr0aeMble IPU B3aUMOJIEHCTBUU MIOTOKOB 3apsKEHHBIX YaCTHIL C

BEILECTBOM.

Uro Takoe napameTphl COCTOSIHUS TEPMOAMHAMUYECKON CHCTEMBI?

Knaccudukanus B3auMoaecTBUI TepMOIUHAMUYECKON CUCTEMBI C BHEILIHEH CPEION.

[ToHsiTHE TOTEHIIMAIA W IBUKYIIEH CUJIbI B3AMMOAEHCTBUS CUCTEMBI CO CPEIIOH.

[ToHsiTHE KOOPAUHATBI COCTOSIHUSI TEPMOJIMHAMUYECKON CUCTEMBI, IIPUMEPBI.

OKCTEHCHUBHbIE U UHTEHCUBHEE IMAPaMETPhl CUCTEMBI.

[TonsiTust yaensHoro o0bE€Ma, 1aBlieHuUs, TEMIIEPATYPhl, SHTPOIMH, BEPOATHOCTHAS

MHTEPIIPETALNS TOHSITHS SHTPOIUH.

8. OcCHOBHBIEC IOHATHS: TIOTOK, pacHpeAeTIeHre TIOTOKA B TPOCTPAHCTBE, YACIbHBIN MTOTOK,
MOJIHBIM MMOTOK U UX B3aUMOCBSI3b.

9. Tloroku sHepruu, KOHIIEHTPpUPOBaHHBIE MOTOKK dHepruu (KIID), obmue npruHINTIBL
MIOJTyYEHUS U KOHLIEHTPALMK TIOTOKOB YHEPTUH.

10. OcnoBHuble mpuHLUIBI Bo3aeHcTBHsI KIID Ha KOHCTPYKIIMOHHBIE MaTepHUaJIbl.

11. O630p 1 cpaBHUTENbHBIE XapaKTEPUCTUKN OCHOBHBIX HcTOUHNKOB KIID 1 obnactu ux
IIPUMEHEHHUS B TEXHOJIOTHH.

12. TlonsTie ko3¢ PUIMEHTa MOTIOMIEHUS TIOTOKA YHEPTUU U €r0 B3aUMOCBS3b C YCIOBUSIMHU
BO3JIEUCTBUS IIOTOKA HA BEILIECTBO.

13. OcHoBHBIE 1IeTTH U3YUYEHUs pacipeesIeHUs TeMIIepaTypbl BHYyTpH 00pabaTeiBaeéMoro Tena
npu aeiicteuun KII9.

14. TlonsTe TemneparypHoro nois. PasmepHocTs TemneparypHoro mnoisi. CTallnoHapHbIE U He
CTallMOHApHBIE TEMIIEpATYpPHBIE MOJIS.

15. M3orepmuyeckue NOBEPXHOCTH M U30TEPMHUUECKUE JTMHUY TEMIIEPATYPHOTO MOJS.

16. TlonsTHE TpajieHTa TEMIIEPATYPHOTO IOJISI M €T0 CBS3b C IEKAPTOBBIMU KOOPIMHATAMH.

Noakowd
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. IloHATHE IIOTHOCTH TEIIOBOTrO NoToKa. JInHuM Toka Temsa. OCHOBHON 3aKOH

TEIJIOIPOBOJHOCTH.

. Ionsatue ternocoaepxkanus. PopMyIupOBKa 3aKOHA COXPAHEHUsI SHEPTUU JJI U3MEHEHUs

TEIUIOCO/IEP’KaHNs — ypaBHEHUE TEIUIOBOTO OajaHca.

. YpaBHEHUS TETJIONPOBOIHOCTH JUIsl OECKOHEYHOT'O CTEPXKHSI U OCHOBHAS UES €r0 BHIBOJA.

. Ompenenenue ko3 uUIEHTa TEMIIEPATYPOITPOBOIHOCTH, €TI0 CBSI3b C TEIUIOPU3NISCKUMHU
rapamMeTpaMu MaTepuaa, pa3MepHOCTb.

. YpaBHEHUE TEIUIONPOBOIHOCTH B CIy4ac TPEXMEPHOU N30TPOITHON CPEJIBI.

. Kpaessie ycinoBus. ['pannynsie ycnosus 1, 2 u 3 pona.

. BemHuii TermmooOMeH 1o 3akony Hetorona—Puxmana.

. Yuér rpannynbix ycnoBuii B cirydae KI19. Moaenu ten npu neiicteun KII19.

Mopenu ncTouHUKOB TeroThl npu aectBuu KI19. BzauMocBs3b sHeprum,
JUIMTEIbHOCTH, MOLTHOCTHU U YAEJIBHOTO MOTOKA B PAa3JIMYHBIX CIydasX.

[ToHATHSA TOYEYHOTO, TUHEHHOTO, TNIOCKOI'0 M 0OBEMHOI0 KICTOUHUKOB TEILIOTHI.
[Tpunnuns! uccnenoBanus TemneparypHoro noiast MTU B nomyGeckoHeUHOM Tede.
HaxosxneHue TemneparypHOro noJs Juist ojyO0eCKOHEYHOT 0 Tela, BBeAeHUE (PUKTUBHOTO
MCTOYHHUKA TeIJIa JUIs aAuadaTuyecKoi TpaHULbl Tela.

®opmyiia pacpeieleH s TEMIIEPATypbl B TOUKAX 110y OECKOHEYHOIO TeNa MU IeHCTBUU
MTU.
3aBUCHUMOCTH TEMIIEPATYpPbl OT BPEMEHU NPU (PUKCUPOBAHHOM PACCTOSHUU, U OT
paccrosinus nipu pukcupoBanHoM Bpemenu it MTU B T1BT.

Br1BOT OpMYITBI CBSI3BIBAIONICH, PACCTOSHIE, HA KOTOPOM HaXOJUTCSI MAKCUMYM
TeMIEepaTypbl CO BpEMEHEM ero noctmxkenus i1 MTHU.
Cpenssis TeMiiepaTtypa U TEIUIOCOIepKaHue MaTepuana B 00JaCTH IJIaBICHMUSL.

BoiBoa hopmysisl, BeIpaxkaroliel 3aBUCUMOCTh pajiyca U30TepMbI IJIaBIEHHS OT BPEMEHU
JUISL TOJTyOECKOHEYHOTO Tela, ONpeeIeHue BpeMEHU TPEeObIBaHMs B COCTOSIHUH TUIaBJICHUSI.

TemnepaTypHoe 1oJie TOUEHYHOT 0, IOCTOSIHHO AeHcTBYoero ucrounuka reria (I1A1) nns
noxyoeckoneuHoro tena. dynkuus erf onpeseneHue u CBOMCTBA.

[TonsiTue u popmysa TemnepaTypsl npenenbHoro cocrostuus npu aevicrsuu 117141 B I1BT.
3aBUCHUMOCTh paanyca nu3oTepmsl miasienus ot Bpemenu it [IIU B IIBT u ciocob eé
MOJIyYEHUS.

Cnioco6 pemenus ypaBHenus temneparypHoro nois [1JIU B [IBT ans naxoxnenus
MIOJIOXKEHUS U30TEPMBI, U 3aBUCUMOCTD IIOJIOKEHUS U30TEPMBI IIIIABICHUS OT BPEMEHHU.
TemmneparypHoe 1oje UMIYyJIbCHOTO ToueuHo uctounnka (MTH) B monybeckoHeuHOM Tele.
[TpuHIMIBI TONTyYeHUs BBeleHUEM (PUKTUBHOTO UCTOYHHUKA.

3aBucumoctu temnepaTtypsl oT Bpemenu T B [IBT i paznuusbIX ymTenbHOCTER
UMITYJIbca IPU PUKCHPOBAHHON YHEPTUU.

3aBucumoctu temnepatypsl oT Bpemenu UTU B [IBT st paznuuHbIX paccTossHUM OT
TOUYKH BO3JIEUCTBUS, TPU (PUKCUPOBAHHON SHEPTUU.

[TonosxeHns U30TepMBI TUIABJIEHHS B 3aBUCUMOCTH OT JUINTEIIBHOCTH U SHEPTUU UMITYJIbCA.
TemnepaTypHoe 1ojie MTHOBEHHOT'O TOYEUHOT'0 HCTOYHHKA TEIljIa B MOTyOeCKOHEUHOM
ractuse 1B,

TemnepaTypHOe MoJie MTHOBEHHOT'O TOYEUHOT0 HCTOUYHHKA TeIljla B MOTyOeCKOHEYHOM
crepxkHe [IbC npu aeiicteun MIIN

[ToHsATHS KPUTHYECKON IIIIOTHOCTA MOIIHOCTH ISl UMITYJIBCHOTO U ITOCTOSTHHO
JENCTBYIOIIEr0 HCTOYHUKOB Teria. OCHOBHbIE (POPMYJIBI.

OcHOBHbIE TapaMeTPbl JIEKTPOHHOTO JIy4a U UX 3aBUCUMOCTh OT BUJa TEXHOJIOTHYECKOTO
mporecca.



46.

47.

27

B3anmMopeiicTBIE 2JIEKTPOHHOIO JIyda C BEIECTBOM, ITyOHMHA MPOHUKHOBEHUS, paccesHbe
3JIEKTPOHOB, OTPA>KEHUE U MOIJIOIICHUE JJIEKTPOHOB.

OcHoBHbIE BUBI U3TYUYEHUS MPU B3aUMOAECHCTBUU IEKTPOHHOIO ITOTOKA C BEIIECTBOM U
UX XapaKTEPUCTUKHU.

3agauu B OMJIeTHI DK3aMeHa

3amaya. Ha moBepxHOCTh BOJIb(PpaMOBOW 3aroTOBKH JEHCTBYET HEMPEPBHIBHOE JIa3epHOE
usnydenue. [lapamerpsl u3nydeHus:: MOIMHOCTh u3nydeHus — P = 1000BT koaddunment
noryomenuss noroka 7=0,3. Onpeaenutb MakCUMaJbHBIA pa3Mep 00JIaCTU TUIABJICHHUS.

Bonbdpam: - remnonposoanocts:, A = 0,86, Temneparypa miasnenus:T, = 3380°C

3amaya. [loBepXHOCTHM 3aroTOBKM HArpeBaOT: DJIEKTPUUYECKOW TYyrod U DIEKTPOHHBIM
aydom, Hanpspkenue nyru U, =30B, Tok qyru |, =200A, k03¢ ULHEHT MOTIOMEHHs TOTOKa

7,=0.6, k0>pPHUIMEHT cOCPeNOTOYEHHOCTH kq = 3CM ™2, yckopsiollee HampsyKeHHUe JIyda
U, ==30xkB, Tok nayua [|,=200MA, xo3pduimeHt mnoriomenus moToka 77,=0.9,

-2
k03¢ ¢unment cocpenorodenHoctu K, =300cu . Onpenenuts AuaMeTphl MATEH HarpeBa u

HauOOIBIINK TEIJIOBOH IIOTOK B OCHTpPAaX IISATCH B o0oux ClIydasax U CPpaBHUTH PE3YJIbTATHI.

3agaua [ToBepXHOCTH MAaCCHBHBIX 3arOTOBOK, U3 HEP)KABEIOIIEH CTaN, U aJIFOMUHMUS,
HarpeBaroT HEMOABMKHBIM 3JIEKTPOHHBIM JIydyoM. I10TOKM sHeprun pacupeesneHsl o
HOpMaJIbHOMY 3aKkoHy. OnpeaenuTs JuaMeTp IATHAa HarpeBa, OLEHUTh MaKCUMAaJIbHO
BO3MOXHYIO TEMIIEpATypy B LIEHTPE MATHA HarpeBa JUlsl KaKaoi 3aroToBkU. [lapamerpbl
3JIEKTPOHHOTO JIyya: yckopstolee Hanpsbkenne U=20kB, Tok nyda | =10MA,
KOX(PUITUEHT COCPeTOTOYCHHOCTH moToka k = 900, ko3(h(HUIMEHT MOTJIONIeHNUs TTOTOKA
n=0.9. Marepuansl: HepKaBerolas cTaib — TeonpoBogHocTs A = 0,3, anoMuHUMN —
TEIUIONPOBOAHOCTE A = 2,7.
3agaua Ne3 [ToBepXHOCTh MAaCCHMBHOM 3arOTOBKM W3 IIOMMHUS HarpeBarOT HEMOABHKHBIM
3JIEKTPOHHBIM JY4OM B JIByX pexkumax. [Ipenmonaraercs, 4To MOTOK SHEPTUU paclpesienéH
o HOpMajJbHOMY 3akoHy. Pexxum Nel: yckopstomee Hanpsbkenne Ui=20kB, Tok myua
11=50MA; Pexum Ne2: yckopswomee Hanpsbkenne — U2=200kB, Tok myua [2=5MA,
kod(urmeHT cocpenorodeHnoctu k = 400, koapdunment nornomenns motoka n = 0,8.
Onpenenutb TuamMeTp MsATHA HarpeBa, OLUEHUTh MAKCUMAJIbHO BO3MOXKHYIO TEMIIEpaTypy B
HeHTpe miTHa HarpeBa. OIEHUTh TIyOMHY HPOHMKHOBEHHs 3JEKTPOHOB B MaTepHal B
KaXJIOM pexuMe. Marepuan: aJlOMUHHHA: TEIUIONPOBOJHOCTH:, A = 2,7, MJIOTHOCTb: p =
r
2,7 —
3amaua [ToBepxXHOCTh MACCHBHOM 3aTrOTOBKH U3 BOJIb(PpaMa HArpeBarOT OBICTPO ABUKYIIIAMCS
Ja3epHbIM JIydoM B atMmocdepe 3amuTHoro rasa. llpeamonaraercsi, 4To MOTOK 3HEPruu
pacnpezieni€éH Mo HOpMaJIbHOMY 3akoHY. [lapameTphl H3MydeHHs: MOIIHOCTb M3JIy4YEHUS —
P = 500BT, —x03¢puiineHT cocpeaoTOYEeHHOCTH IOTOKa k = 2500 -xo3¢ppuruent

CM
nornouienuss 1 = 0,6. ckopocTe mepememieHus ayda: v = 10—. Onpenenuts auamerp
C
ITHA HarpeBa U MaKCUMaJIbHO BO3MOXHYIO TEMIIEpATYpy B LIEHTpPE NATHA HarpeBa. OLEHUTH
JUTUHY BaHHBI pacruiaBa. Bonbsdpam: -TeIIoNpoBoAHOCTH:, A = 0,86,
TEMIIEPaTyponpoBoaHOCTh: @ = 0,13, Temneparypa miasnenus: T, = 3380°C.
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3amauya Ilapamerpsr KIIO: yckopsromee HanpspkeHue Ui=20kB; tox myua [1=50MA

CM
KOX((UIIMEHT MOTJOmEeH!ss MmoToka 3Heprud 1n=0.9, CKOpOCTh TEpeMEeNICHHs U = ZT-

HavanbHas Temmepatypa — 20°C. MaTepuan neTany: allOMHHHN - TEILIONPOBOJHOCTh: A =
2,7. Onpenenuts Bpems MpeObIBAHUS METAIJIA B )KUIKOM COCTOSIHHH

3anaua [lapamerpst MBUT: yckopstomiee nanpsbkenue Ui=60kB; Tok nyda 11=150MA,
K03 UIMEHT MOromeHuss noroka suepruu N=0.9,- ckopocTts nepemenieHus v = 1 %,

bk
[1IBT: HepxaBeromas cTaib -TemIonpoBogHocTh: A = 0,3, cp = 5——, paccrosHHE
cm30C

r =4cm. OnpenenauTb MAKCUMAIIbHYI0 TEMIIEPATYPY.

3amaya OnpenenuTs MTHOBEHHYIO CKOPOCTh OXJIAKIEHUS Ha ocH mBa mpu oopadotke [1BT
u3 tuTana npu 600°C. Iapamerpst MBUT: yckopsomee Hanpsikenne U=80kxB; ok myua |
=500MA, k03P PUITUESHT MOTIOMEHUST TOTOKa 3Heprun N=0.9; CKOPOCTH MEepeMEIICHUS U =

1 CTMH]ST: TUTaH-TeIIoNpoBoAHOCTh: A = 0,15.

3anaua. Onpenenuts NoroHHyro saepruio MBUT, eciii MrHOBEHHAs CKOPOCTh OXJIAMKICHHUS
Ha ocu ABkenus npu T = 500°C, W = —150° C/c, TIBT — meap: A = 3.8B1/cM°C

3anaua [IBT w3 HepkaBerommii cranu: cp = 52 MEBUT: p=4000BT, HaiiTU CKOPOCTH

em30(C’

JBUKEHMs] ¥ IIPM KOTOPOii mupHHa 30HkI Harpesa ¢ T > 1500°C He Gonee 0,6cM

3agaua [ToBEpXHOCTh TUTAHOBOWM 3arOTOBKHM IOABEPraeTcsl BO3JECHCTBUIO MMITYJIBCHOTO
Ja3epHOro u3iydeHus: MomHocTeio  p = 300BT. [InutensHocTh ummyibca T = 1M,
spdexTuBHbI auamerp d, = 1MM. Koadpdumment normomenuss wuzmydenus 7 = 0,6.
Onpenenutsb Gpa3zoBoe COCTOSHUE MaTepHajia pU BO3ACHCTBUU UMITYJIbCa N3TyYeHHs. THUTaH:
TeronpoBoAHocTh: A = 0,15, TtemnepatyponpoBogHocTs: a = 0,09, Temmneparypa
mraBnenns:T, = 1669°C.

3anaua. I15T u3 mequ A = 3.8B1/cM°C, MBUT: -yckopsiommee Hanpsxkenne U=80kB; Tok
ayda [1=200MA -ko3dduinmeHT mnorjomeHus — notoka sHeprun N=0.9; - cKopocTb

nepeMeneHus v = 2 %M OnpeienuTh MUPHHY 30HKI iporpesa ¢ T > 600° C

3amaya. [IoBepXHOCTh TUTAHOBOM 3arOTOBKH IIOABEPracTCs BO3ACHCTBHIO HMMITYJIBCHOTO
Ja3epHOro u3iydeHus: MomHocTeio  p = 300BT. [InutensHocTh uMmyibca T = 1M,
spdexTuBHbIl auamerp d, = 1MM. Koapduument nornomenus wusznydenus 71 = 0,6.
Omnpenenutsb pazoBOe COCTOSIHUE MaTepualia py BO3IEHCTBUU UMITYJIbCA U3JTydYeHUs. TuTaH:
TeronpoBogHocTs: A = 0,15, TtemmeparyponpoBogrocth: a = 0,09, Temmeparypa
wiasyienus: T, = 1669°C
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TemMaTnyecKkui nNJjaaH

Teopernueckune 0CHOBbI GPU3UKO-XUMHYECKOI 00padOTKH
no Hanpasjenuo noAroroBku 15.03.01 «MammHocTpoeHHe»

«BbIcOK03((peKTUBHBIE TEXHOJIOTHYECKHE MPOLECCHI K 000PYA0BAHKE)

Ipoduias moATrOTOBKHU

IIpunoxenne 1

<
? Bujabl yueoHoii pa6oThl, Buabi DopMbI
? S BKJIIOYasi CAMOCTOATEIbHYI0 CaMOCTOSITeILHOM arrecTanuu
Pa3nen/rema °E’ E padoTy CTYyIEHTOB U padoThI CTY/ICHTOB
S é TPYAOEMKOCTH B Yacax
2]
=
J I[/C | JIa6.pa6 | CPC | KCP | K.P. | KII. | PI'P | Pedp. p
Pazgen 1 OcHOBHBbIe NOHATHH H
onpejeeHus1 Kypca.
Tema 1.1 O630p ocHOBHBIX BUI0B DIXMO.
Ouznyeckue MNPUHIMIBL, JIeXkKalue B HX
OCHOBE, H, OCHOBaHHbIC Ha  HHX,
TEOJIOTHUECKUE  MpoIecchl  00paboTKu
MarepuanoB. Krnaccupukanus OIXMO.
Pasrpanuuenue SIEKTPOPU3NIECKUX 8 1 0,5
METOI0B 00paboTku Ha METOJIbI,
OCHOBaHHBIE Ha BO3JICHCTBUM

KOHIICHTPUPOBAHHBIX ~ TOTOKOB  DHEPTUU
(KIID) na obOpabaThiBaeMblii MaTepual, U
METOJbl,  OCHOBAaHHBIE  Ha  JPYTuX
MPUHIUIAX.
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Tema 1.2 Ilonstue mmoroka. Buasl moTokos,
XapaKTePUCTUKU MOTOKOB.
KoHneHTprupoBaHHbIE TOTOKH HEPTHH U UX
BO3JCHiCTBME Ha Marepuaibl. [lpuHIUIBL
TEXHOJIOTUM 00pabOTKH MaTepuaioB C
MOMOUIbI0 KOHIEHTPUPOBAHHBIX IOTOKOB
sHeprun (KIID) wm wux cpaBHeHHE C
MeXaHO000PabOTKOM.

0,5

Pa3znen 2 Temaosoe aeiictBue KIID Ha
KOHCTPYKIHOHHbIE MaTepUAaJbI

Tema 2.1 OcCOOEGHHOCTH  TEILJIOBOI'O
Bo3aercteuss  KIID Ha wmarepuansl B
YCIOBHUSIX  PaA3JIMYHBIX TEXHOJOTHMUYECKHUX
npoueccoB obpabotku KIID. IlocranoBka
3a/1a4d HaXOXKJICHUSI TEMIIEPATypPHOTO TOJIS
U Oofipe/ieNieHusl rpaHull (a30BbIX MEPEX0I0B
npu jerictuu KI19.

12

Pasnen 3 OO030p siBJeHHIH mepeHOca H
(azoBbIX MepexonoB
Tema 3.1 TemnonpoBogHOCTb, AuDPY3us,

3IEKTPONPOBOAHOCTb, BA3KOCTb, ux
CXOJICTBO U paznuuue. TerionpoBOIHOCTh
ra3osB, )XKUAKocTe u TBEPABIX Tel. [Ipupona
TETTOTIPOBOTHOCTH B MeTajiax,
MTOJTYTIPOBOTHUKAX u JTUDJICKTPUKAX.
Temnmodusnyeckue CBOICTBA  METAJIOB.
OcoGennoctu  BozaeiictBust  KIID  Ha
Marepuabl c pa3IUYHBIMU
TerI0(U3NIECKUMH XapaKTePUCTHKAMHU.

16

Tema 3.2 Tlonstue (a3oBBIX NEPEXOIOB.
OcobenHoctd  (a30BBIX  TEPEXOJOB B
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METaJulaX MPH BBICOKOCKOPOCTHOM HarpeBe
¢ nomompo KIID. da3zoBbie mnepexoms
HIepBOTO " BTOPOTO pona.
TepmonnHamuueckue XapaKTEePUCTHKH
¢a3oBbIx nepexonoB. [lonsTus sHTpOnIMU 1
SHTAJIBIINH B HE CTAI[MOHAPHBIX IpOIeccax.

Pa3zgea 4 OcHoBHBIC MOJIOKEHUS OOIIEl

Teopuu 00padoTku aeraseii KIIJ.
Tema 4.1 ®usnueckue 3aKOHOMEPHOCTH,

OMKCBIBAIOIIUE TIpoIecChl (hOPMUPOBAHUS
KIID mist rexHonorudeckux menei. O0630p u
KpaTtkas XapaKTEePUCTHKA HW3BECTHBIX
METOJIOB O0pabOTKH JeTaield C IOMOIIBIO
KIID.

22

Tema 4.2 [IpocTpaHCTBEHHBIE U BPEMEHHBIE
UJI€aTU3UPOBAHHBIE MOJEIN UICTOYHUKOB
KIID u ux cBs3b ¢ peaqbHbIMU UICTOUYHUKAM

Pazgenr S5 DOjgeMeHTHI aHAIUTHYECKON
TEOPHUH TEIJIONPOBOJIHOCTH.

Tema 5.1 OcHOBHBIE TOHATHUS U
ONpeACICHUsI AHAUTUTUYECKON TEOPUHU
TEIUIONPOBOIHOCTH: TEMIIEPATYPHOE TMOJIE,
TPaJUEHT TEMIIEPATYPHI,
TEMIIEPaTypPOIPOBOIHOCTh, BHYTPEHHUE
TEIUIOBBIE IIOTOKU PACCESIHUS.

22

Tema 5.2 Maremaruueckuii annapar
AHAIIMTUYECKON TEOPUH
TEILIONPOBOJHOCTH. BBIBOJ ypaBHEHU
TEIUIONPOBOJHOCTH JJISL OTHOMEPHOTO H
obero cinyyaeB. [locraHoBKa KpaeBoi
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3a7a4M TEIIONPOBOIHOCTH. BHemHuii
KOHBEKTHBHBIN U JIy4eBOH TEIJI000MEH.

Tema 53 OcHoOBHBIE MO/ICJIbHbBIC
MpPEACTABICHUST B 3a/layax OMpeleIeHuUs
TeMIepaTypHbIX nojen rnpu aericreuu KI19.
['panuubt MIPUMEHUMOCTH MOJIETIEN.
Pu3znueckoe U MaTeMAaTHYECKOE ONHCAHUE
SIBJICHU, POUCXOSIINUX npu
B3auMoiericteuu KII3 ¢ BemecTBOM; CXEMBI
BBEJICHHUS TEIUIOTHI B MaTepuall; 3aKOHBI
nepefadyd TeIJla Marepuany; TeIIOBOU
OanaHc.

10

Pazgen 6 AHajauTHYeCcKHMEe  METOIbI
pelieHust 3aja4 HeCTAMOHAPHOI
TEeNJIONPOBOIHOCTH.

Tema 6.1 DOkcrnepuMeHTaIbHBIE METOIBI
WCCIICJIOBAaHUS TEIUIOBOM OOCTAaHOBKH B
oOpabaTtsiBaecMoM Matepuanie. [lnaBnenue,
WCIIapeHue U  TEIUIOBOE  pa3pylleHue
MaTepHUayioB.

11

22

Tema 6.2 MeTobI OLIEHKH TEMIIEPATYPHBIX
IoJIed  TOABMXKHBIX U HEMOABUXHBIX
TOYEYHBIX HCTOYHHUKOB Temia. BriBog
NpUOMIKEHHBIX  QOPMYJT  HaXOXACHUS
rpaHull  (a3oBBIX ~ MEPEXOA0B IS

MAaCCHUBHBIX T€JI.

12

0,5

Pazgen 7 MerToabl OoeHKH
TeMIePATYPHBIX M0JIeil MOABHKHBIX U

13

0,5

20




27

HENOJABHKHBIX HOPMAJILHO
pacnpeieIéHHbIX HCTOYHUKOB TeIia
Tema 7.1 XapakTepuUCTUKH HOPMAJIbLHO
pacnpeenéHHOro UCTOUYHUKA Teria. BoiBoa
OCHOBHBIX (hOPMYIL.

Tema 7.2  AHalmuTHYECKOE  pEIICHUE
ypaBHEHUS [UIsi TEMIEPaTypHOTO IOJIA
HETIOABUKHOTO HOpPMAaJIbHO
pacnpeieIéHHOro UCTOUYHUKA TeIlIa.

14

0,5

Tema 7.3 TloHATHUS KPUTUYECKUX 3HAUYCHUI
MMOBEPXHOCTHOM MIOTHOCTH MOIIHOCTU IS
MTHOBEHHBIX M HUMITYJIbCHBIX, HOPMaJIbHO
pacnpenenéHHbIX HEIMOABUKHBIX
HMCTOYHHUKOB TeIlIa, co3aaBaeMbix KIID.

15

0,5

Tema 7.4  AHanuTHuYECKO€  pELICHHE
ypaBHEHHUA UIL TEMIIEPATypHOIO IIOJA
MOJIBU’KHOTO HOPMAJIBHO paclpenesiéHHOro
MCTOYHUKA TEIUIa B MACCUBHOM TEJE.

16

0,5

Tema 7.5 TepmoaedopmalioHHbIe
nporueccel ipu o6padotke KIID; monsTHe 0
nedopMarusax W HaNpSOHKEHUAX  TpU
TEIJTIOBOM BO3JIEHCTBHH; 3aKOHOMEPHOCTH
Pa3BUTHSI YIIPYTOIUIACTHYECKUX TehopMaIiuii
W HamnpspKeHWW Ha CTaausX HarpeBa u
OXJIQXKICHHUSI;

17

0,5

Tema 7.6 Mexanuszm o0pa3oBaHUs
OCTAaTOYHBIX HANPSKEHUN IpU TEIIOBOM
BO3JCHCTBUM Ha  MaTepuall; BIMSIHHE
OCTAaTOYHBIX JIeopManvii ¥ HAMPSHKCHUH Ha

18
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MMPOYHOCTh U SKCIUTYAaTallUOHHBIC CBOMCTBA
neraneit mocie oopadorku KIID.

Hroro

14

114




