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1. Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 JUCHUIITHHE

L{enb MUCIUTUITMHEBI — OCBOGHHUE CTYACHTAMHU 3HAHUN 110 TEOPETUISCKIM OCHOBaM (PU3UKO-
XUMHUYECKHX MET0/10B 00paboTku marepuanoB (PXMO), Bkmoyas 00paboTKy
KOHLEHTpUpPOBaHHbIMU noTokamu 3Hepruu (KI19), ans nocneayoniero 0CMpICI€HHOTO
HCITOJIb30BAHUS 3TUX METOJIOB IPH BBIMIOJHEHUS TEXHOJIOTHYECKUX Orepauii o00padoTKu
MaTepHaIoB.

3a1aun TUCHMILINHbIL:

® 1aTh OCHOBHBIE OHATHS U onpeaeneHns ®XMO u metonoB 06padotku KII3;

® PACKPBITH CYITHOCTH MTPOIIECCOB B3aUMOJICHUCTBHUS KOHIICHTPUPOBAHHBIX TTOTOKOB YHEPTHH C
BCII[CCTBOM,

® TI0Ka3aTh  OCHOBHBIE  3aKOHOMEPHOCTH  (DU3MKO-XMMHUYECKOTO  BO3JCHCTBUS  HA
KOHCTPYKIITMOHHBIC MaTEpUAJIbI;

®  PACKPBITh 3aKOHOMEPHOCTH IPOIIECCOB HECTAIIMOHAPHOM TETIOMPOBOIHOCTH;

® U3JIOXKUTh OCHOBHI AHAJIMTUYECKOW TEOPUHM TEIUIONPOBOJHOCTH IMPUMEHUTEIBHO K
texnonorusm KIID;

®  PACKPBITH MPUHIIUITEI 00PaObOTKH pa3IMUHBIX MaTepuaioB ¢ momMoipo KI1D 1 ®XMO.

OOyuenne mno paucuuiuinHe «BBICOKOA(Q(EKTHBHBIE TEXHOIOTHYECKHE IPOLECCH |
000py/10BaHUE» HANPaBICHO HAa (OPMHUPOBAHUE Y O0YHAIOIUXCS CIEAYIOUINX KOMIIETCHIIUMI:

Koa n HauMeHOBaHue KOMIIETEHIMIT NuaukaTopsl JOCTHKEHUS
KOMIIeTeHIIHH

OIIK-1 HOIIK-1.1. 3naeT 061acTH U OCHOBHBIC

CriocoOeH nmpuMeHsITh 3aKOHBI €CTECTBEHHOHAYYHBIX U
€CTECTBEHHOHAYYHbIE U OOIICHHKEHEPHBIC
3HaHMS, METOJIbl MAaTEMATUYECKOTO aHAIN3a U
MOJICJIMPOBAHUS B MPO(eCCUOHATBHOM
JEeATEIIbBHOCTH

OOIIEMH)KEHEPHBIX 3HAHH, METOIbI
MaTeMaTUYeCKOTo aHau3a u
MOJICIUPOBAHUS, UCIIOJIH3YEMbIC B
npodecCHOHANBEHOM e TENbHOCTH

NOIIK-1.2. YmeeT npuMeHsTh
€CTECTBEHHOHAYYHbIEC U OOILEUH)KEHEPHBIE
3HaHUs, METOIbl MATEMaTHYECKOTO aHAITu3a U
MOJICIIMPOBAHUS TIPH PEIICHUH
npodecCHOHATBHBIX 3aa4

NOIIK-1.3. Brageer yMEeHUSIMH TPUMEHSTH
€CTECTBEHHOHAYYHbIE U OOILEUH)KEHEPHBIE
3HAHUA, METOJIbl MATEMATHUECKOT 0 aHaJIn3a U
MOJICIIMPOBAHUS TP PEILICHUH
PoECCHOHANIBHBIX 3a]1a4

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JluciumianHa OTHOCUTCS K BApUATHBHOM YacTH IIUKIIA TPOPECCUOHATBHBIX TUCITUIUINH.

Jannass qucnuminHa Oa3upyeTcs Ha 3HAHUSX, MONTYYCHHBIX CTYISHTaMH TMPH OCBOCHUU
MIPEAMIECTBYIOMUX JUCITUTUIHNH 0a30601U uacmu Kypca:

— «Duzukay,

— «Xumusy,
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— «MarepuanoBeneHue,

— «TexHonorust KOHCTPYKIIMOHHBIX MAaTEPUAIIOBY.

OcBoeHue NaHHOW AMCHUIUIMHBI HEOOXOJMMO KaK MpEeAIIeCTBYIOIIEee Ui CIEIYIOIINX
JTUCIUTLINH:

— «@usnyeckue ocHoBbl KII9» sapuamusnoii wacmu xypca.

— «TexHONMOrn4ecKne OCHOBBI (PU3NKO-XUMHUYECKOW 00pabOTKH MaTEpHUaIOBy,

— «O6opynoBaHue U CpeCcTBa TeXHOIOrnYecKoro ocHameHust X0y,

— «OJNMOHHBIE U JIA3€PHBIC TEXHOJIOTHI,

— «KomriekcHbie mporeccsl 00paboTKu AeTaneii».

3. CTpyKTypa U cofep:KaHue IUCUUIIINHBI

OO01wast TpyA0eMKOCTh JUCIHMIUIMHBI COCTaBIsieT 4 3aueTHBIX enunull (144 vaca).
N3yuaercs B 6 cemecTpe 00ydeHus. PopMa IpoMeKyTOUHOM aTTECTALIMU - IK3AMEH.

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
(mo hopmam 0OyueHwMs)

3.1.1. Ounas dhopma oOyueHus

Ne ni/m Bup yueoHoii padoThl 6 cemectp
1 AyIUTOPHBbIE 3aHATHS 54
B Tom uncne:
1.1 Jlexum 36
1.2 CeMuHapcKue/IpaKTHIECKHE 18
3aHSATHUS
1.3 JlaGopaTopHble 3aHATHUS —
2 CamocrosiTesbHasi padora 90
B ToMm uncie:
2.1 CaMocCTOATENbHOE HW3Y4YEHHE TEP. 30
marep.
2.2 Pemenue 3amau 30
2.3 PaboTa B KOMIIBIOTEPHOM KJ1acce 30
3 IIpoMeskyTOUHasI aTTECTALUSA 9K3aMeH
Hroro 144




3.2 TemaTuyeckuii NIaH U3yYeHUS TUCHUNIUHBI

(mo gpopmam oOydeHus)
3.2.1. Ounas popma oOydeHUs

Pa3nennl/TeMbl
JUCIHUILINHDI

TpynoemkocTh, 4yac

Bcero

AyautopHas padora

Jlexuun

Cemunapckue/
MPAKTHYECKUE
3aAHATUA
JlaboparopHble
3AHATUA

[IpakTnueckas

IIOATOTOBKA

CamocrosiTeJabHas
paGora

Pazpen 1. OcHoBHBIC NOHATHA W
onpeaejieHus Kypca.

N

[EEN
&~

Tema 1.1 OO630p OCHOBHBIX BHUIOB
OOXMO. duzuyeckue MNPUHIIHUIIHI,
JIEJKAIe B UX OCHOBE,

Tema 1.2. Ilousarue mnortoka. Bumsl
IOTOKOB, XapaKTEPUCTHKH IOTOKOB.
KoHlleHTprpOoBaHHBIE TIOTOKH SHEPTHH
1 UX BO3JICHCTBUE HA MaTCPHAJIBI

Paszneda 2. 2 Temiosoe aeiicreue KIID
HA KOHCTPYKIIHOHHbIE MATEPHUAJbI

14

Tema 2.1. OcOOECHHOCTH TEIJIOBOIO
Bo3aerctBuss KIID Ha wmarepuansl B
YCIIOBUSX PA3IUYHBIX TEXHOJIOTHUSCKUX
nporneccoB oopaboTku KII0.

Paznen 3 O030p siBjIeHuii nepenoca u
(pazoBbIX Epexon0B

14

Tema 3.1. TennonpoBoAHOCT,
mddys3us, ANIEKTPONPOBOIHOCTb,
BSI3KOCTB, HX CXOJICTBO M Pa3JINUHe.

Pasnen 4 OcHoOBHBLIE IOJIOKEHHUS
o0me Teopunm 00padOTKM AeTasel
KIID.

Pa3zgen 5 DiaeMeHTHI aHAJINTHYECKON
TEOPHUH TEIJIONPOBOJIHOCTH.

16

Pazgen 6 AHaauTuyecKkue MeTOAbI
pelleHusi 3a/a4  HeCTAIHOHAPHO
TEMJIONMPOBOHOCTH.

14

Paznen 7 MeToanl OIlEHKH
TeMIEePATYPHBIX 10JIeil MOABUKHBIX U
HENOABHKHBIX HOPMAJILHO
pacnpee1éHHbIX HCTOYHUKOB TeIia

12

14

eee

cee

cee cee

cee

cee

HToro 3a 6 cemecTp

36

18

90

eee
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3.3 CoaepxxaHue TUCHUNIHHBI
S cemecTp

Pa3nes 1 OcHOBHBIE IOHATHS H ONIpeJeIeHUs] Kypca.

Tema 1.1 O630p ocHOBHBIX BUA0B DDXMO. Ousnueckue MPUHIIUIIHI, JSKAIIUe B UX OCHOBE,
¥, OCHOBaHHBbIC Ha HHUX, TEOJIOTMYECKHE Npolecchl o0paboTku MmarepuanoB. Kiaccugpukarus
OOXMO. Pazrpannuenue 3aeKTpoHU3NIECKUX METOJ0B 00paOOTKH Ha METOJbl, OCHOBAaHHBIC Ha
BO3JICHICTBUM KOHIICHTPUPOBAaHHBIX MOTOKOB 3Hepruu (KIID) Ha obOpabarbiBacMblli Marepual, U
METO/1bl, OCHOBAHHBIE HA APYIUX MPUHIIMIAX.

Tema 1.2 [TonsiTue notoka. Buasl NOTOKOB, XapaKTEPUCTUKHU TOTOKOB. KOHIIEHTpUpOBaHHbBIE
MOTOKU YHEPTUU U UX BO3JICICTBHIE HA MaTepualbl. [IpyUHIMITBI TeXHOTOTHH 00pabOTKU MaTepHaioB
C TIOMOUIBIO KOHIIEHTPUPOBAHHBIX MOTOKOB 3Hepruu (KIID) u ux cpaBHeHnEe ¢ MeXaHOOOPabOTKOM.

Pa3znes 2 TemnoBoe aeiicteue KIID HAa KOHCTPYKIIMOHHBIE MATEPHAJIbI

Tema 2.1 OcoGennocTu TemaoBoro Bo3aericTBus KIID Ha MaTepuanbsl B yCIOBUSAX PA3THYHBIX
TeXHoJornueckux mpouecco oopadotku KII3. [ToctanoBka 3a1aun HaX0XKIEHUSI TEMIIEPATYPHOTO
MIOJISL M OTIPEIeNICHUs TpaHuIl pa30BhIX epexoaoB npu aeicteun KI1D.

Paznen 3 OO030p siBi1eHMii mepeHoca U (a30BbIX EPEX010B

Tema 3.1 TemnonpoBogHOCTh, AUGY3US, SMTEKTPOIPOBOJIHOCTD, BA3KOCTh, UX CXOACTBO U

paznuuue. TemmonpoBoHOCTh ra30B, KUAKOCTEH M TBEPABIX Ted. IIpupona TemnonpoBOAHOCTH B
MeTalljaxX, MONYNPOBOJHUKAX M JIUAJIEKTpuKax. Terodusnueckre CBOICTBA METaJUIOB.
OcoGennoctu Bo3aeiictBust KIID Ha wMaTtepuansl ¢ pa3inUYHBIMU — TETIOU3UYECKUMU
XapaKTepUCTUKAMHU.

Tema 3.2 Ilonsitre azoBbix mepexoaoB. OcodbeHHOCTH (Ha30BBIX MEPEXOI0B B METAIIAX MPU
BBICOKOCKOPOCTHOM HarpeBe ¢ momoipio KIID. da3oBbie mepexoasl mepBOro M BTOPOTO poOjA.
TepMoauHaMUYeCcKHe XapaKTEePUCTHKH (Pa30BbIX Nepexoa0B. [IOHATHS SHTPOIIMY U SHTAIBIINH B HE
CTallMOHAPHBIX MPOLIECCaX.

Pasnen 4 OcHoBHBIE N0J10:KeHUs1 001el Teopuu 00padoTku Aeraseit KI1J.

Tema 4.1 ®uznyeckne 3aKOHOMEPHOCTH, OMKChIBaroIue mporecckl popmupoBanus K119 s
TeXHOJIOTHYecKuX Imenedl. O030p M KpaTkas XapaKTepUCTHKAa M3BECTHBIX METOJ0B 00pabOTKU
netaner ¢ momoInpro KII19.

Tema 4.2 [IpocTpaHCTBEHHBIE I BPEMEHHbBIE HICATH3UPOBAHHBIE MOIETH UCTOUHNKOB KIID
U UX CBA3b C peaJIbHBIMU UCTOYHHUKAMH.

Pa3nes 5 DiieMeHTHI AaHATUTHYECKOI TEOPUH TENJIONPOBOIHOCTH.

Tema 5.1 OcHOBHBIE TIOHATHS M OMPEACICHUS aHATUTUIECKON TEOPUH TETUIONPOBOTHOCTH:
TEMIIEPATYPHOE T0JIE€, TPAAUEHT TEMIIEPATYPBI, TEMIEPATYPOIPOBOIHOCT, BHYTPEHHHUE TEILIOBBIE
IIOTOKH PACCESHHUS.

Tema 5.2 MaremMaTHuecKuil ammapaT aHAIMTHUYECKOH TEOPUH TEIUIONMPOBOAHOCTH. BBIBOA
ypaBHEHMsI TEIUIONPOBOJHOCTH IS OTHOMEPHOIo M ob1ero ciay4ae. [TocTtaHoBKka kpaeBoii 3aaun
TEIUIONPOBOAHOCTH. BHEIIHUI KOHBEKTUBHBIN U JIy4eBOH TEMIIOOOMEH.

Tema 5.3 OcHOBHBIE MOJETHHBIE TPEICTABICHUS B 337a4aX OINPEIEICHUs] TeMITePaTypHBIX

noste ipu aericteun KIIO. ['panuiel npumenuMoct Mozene. @u3ndeckoe U MaTeMaTH4ecKoe
ONMCAHUE SIBJICHUH, MPOUCXOAIMX Npu B3auMoaencTBun KIID ¢ BemecTBoM; cXembl BBEICHUS
TEIUIOTHI B MaTepHal; 3aKOHBI Mepeiauyl Terjia MaTeprally; TerIoBor OanaHc.

Pazgen 6 AHajnuTHyeckWe  MeTOAbI  pelleHMsl  33a4  HeCTAllHOHAPHOM
TeNJIONPOBOJIHOCTH.

Tema 6.1 DxcnepuMeHTanbHBIE METOABI HCCIEAOBAaHUS TEIUIOBOM OOCTAaHOBKH B
obpabaTteiBacMoM MaTepuaiie. [1naBiaeHue, ncmapeHne U TEeII0BOE Pa3pyIICHHE MaTepUaIOB.
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Tema 6.2 MeToabl OIICHKH TEMIIEPATYPHBIX MOJICH MMOABUKHBIX M HEMOIBM)KHBIX TOUCUHBIX
MCTOYHUKOB Teria. BeiBo mpuOImkEHHBIX GOPMYIT HAXO0XKICHHUS TPpaHuIl (Pa30BbIX IEPEX0I0B IS

MAaCCHUBHBIX TCII.

Pasnesn 7 Meroabl OLEHKHM TeMIEPATYPHBIX MOJeH TOABUKHBIX M HEMOABHKHbBIX
HOPMAJILHO pacnpeaeTéHHbIX HCTOYHUKOB Telia

Tema 7.1 XapakTEpUCTUKH HOPMAJIBHO PpACHPENCIEHHOTO0 MCTOYHMKA Teria. BbIBOJ
OCHOBHBIX (hOpMYIL

Tema 7.2 AnanuTudeckoe pelieHue ypaBHEHUS JJI TEMIIEPATypPHOIO MO HEMOJABUKHOTO
HOPMAaJIBHO pacupeIeIEHHOr0 UICTOYHMKA TeTlIa.

Tema 7.3 TloHSATUS KPUTUUECKUX 3HAYEHHM MOBEPXHOCTHOM IIOTHOCTH MOUIHOCTH JJIsi
MTHOBEHHBIX M HMMIYJIbCHBIX, HOPMAJIbHO PACHpEACIEHHBIX HEMOJBM)XHBIX HCTOYHHUKOB TEIUIA,
co3naBaeMbIx KIID.

Tema 7.4 AHanuTuyecKoe pELICHHE YpPaBHEHUS ISl TEMIEPATypHOTO MOJIS MOJBUKHOIO
HOPMAaJIbHO pacipeieIEHHOTO UCTOYHHKA TEIIa B MACCUBHOM TeJIE.

Tema 7.5 Tepmoaedopmarimornasie mporeccsl mpu oopadoTke KI19; monsarue o nedopmanusax
U HANpsDKCHUSIX TPU TEIUIOBOM BO3JEHCTBUM; 3aKOHOMEPHOCTH PA3BUTHUS YIPYroIIaCTUYECKUX
nedopMaruii 1 HaNpsHKSHWA HA CTaIUSAX HarpeBa U OXJIKICHHUS;

Tema 7.6 Mexanu3sm  oOpa3oBaHMsI OCTAaTOYHBIX HANpPSXKEHUH MpU  TEMJIOBOM
BO3JICUCTBUM HA MaTepuall; BIWSHHE OCTATOYHBIX JAedopManuii W HaNpsHKEHUH Ha MPOYHOCTh U
9KCIUTyaTallMOHHbIE CBOMCTBA JieTaneil mocie oopadorku KIID.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHIA

3.4.1 TemaTHKa CeMUHAPCKUX/MIPAKTUYECKUX 3aHATHI

6 cemecTp

1. Usyuenwue cucrembl MatLab, ocHoBHBIC 0OBEKTHI.

2. Wzyuenue cuctemsl MatLab, onepatopsl, hyHKIHH, paboTa ¢ MACCHBaMH.

3. Uzyuenme cucrembr MatlLab, ocHoBBI rpaduueckoro mnpeacTaBaCHHUS PE3YIbTATOB

BBIYUCIICHU.

Pemenue 3aa4y Ha HaxOX/I€HNUE CpeIHEN TemrepaTypsl Tena npu aerctsun KI19

Pemenue 3a1a4y Ha HaXOXAEHHUE TEMIIEPATYpPHI Tea IPU HATMYUH KOHBEKTHBHOIO

BHEIIIHET 0 TerjI000MeHa.

6. Pemenue 3a1a4 Ha HAXOXKACHUE TEMIIEPATYPHI TeJa IPH HATWYHH JTYIUCTOTO
TEII000MEHa.

7. HaxoxneHnne oOBbEMOB BaHHBI pacijiaBa NMPH BO3JIEHCTBUM MTHOBEHHOTO TOYEYHOTO
MCTOYHUKA TEIUIOTHI HA MACCUBHOE TEJIO.

8. Pemenue 3a1a4 Ha HAXOXJAECHUE MAPAMETPOB TEPMHUYECKOIO IMKJIA MPU BO3AECHCTBHH
MOIIIHOTO OBICTPO JBHXKYy1Ierocs ucrounuka temia (MBUT) na maccuBHOE Teno.

ok~

3.4.2 JlaGopaTopHble 3aHATHS

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO
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3.5 TeMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO
4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0eciedeHne

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI

4.2  OcHoBHas JuTepatypa

1. Moprynos 10.A., I1anos JI.B., Caymikun b.I1., Caymkun C.b., nox pen. b.I1.
Caymkuna. HaykoeMKkue TEXHOJIOTMU MAlIMHOCTPOUTEIBLHOTO MTPOU3BoAcTBa. Dr3uKo-
XUMHUYECKHE METOJIbI U TEXHOJIOTHH: Y4eOHO€E MOCOOue 7S CTYA. BY30B, 00y4aronIuXcs Mo
HaIlpaBJIEHUIO NMOATOTOBKU «MarmmHoctpoenue» - M., «®@opym» 2013r., 928c.

2. boitnos A.I'., Koanés A.Il. u np. [lpoueccel MexaHuueckod U (PU3MKO-
XUMHUYECKOH 00pabOTKH B IPOIIECCe U3TOTOBJICHHS aBUAIMOHHBIX ABUTaTeNel. - M.: U3n-Bo MI'TY
uM. H.O. baymana. 2007 - 582c., ui.

3. OBcssHHuKOB b.JI. 3a1aun HecTalMOHAPHOM TEIUIONPOBOIHOCTH B TEXHOJIOTUU
KIID.: Yuenoe nocobue. — M.: U3n-8o MI'TY MAMMU 2011- 96¢.

4.3 JlomoJaHUTEJbHAS JTUTEPATypa

1. Enucees 10.C., Caymkun B.I1. Dnektpospo3nonnas o6paboTka M3AeIuil aBUAllMOHHO-
KocMHuuecKkor TexHuku. — M.: U3n-Bo MI'TY um. H.D. baymana. 2010 - 563c., ui.

2. Kapcnoy I'., Erep JI. TermmonpoBomHOoCTs TBEPABIX Tel.- M., «Haykay, 1964r., 488c. ¢ ni.

3. JIazepHas u DneKTpoHHO-Ty4YeBasi o0padoTka marepuanos: CnpaBounuk/H. H. Peikanun,
A. A. VYrnos, U. B. 3yes, A. H. Kokopa. —M.: Mammunoctpoenue, 1985. — 496 c., ui.

4. llpuroxun U., Kounenynu JI. CoBpemennast TepmoauHamuka. OT TEIUIOBBIX JBUTaTEseH
JI0 IUCCUMATUBHBIX CTPYKTYp. Ilep. ¢ anrn. — M.: Mup, 2002. — 461 c., nn.

5. 3unoBbeB B.E. Tennmodusnyeckue cBoicTBa METAJIJIOB IIPU BBICOKUX TEMIIEpaTypax.,
Cnpas. u3z., M.: Meramutyprus 1989. 384 c.

4.3.1 NuTepHeT — pecypchbl
http://books.ifmo.ru/file/pdf/335.pdf

JIu6encon M.H. u np. B3aumoneiicTBre nazepHOro usinyueHus c¢ BeuiecTBOM. KoHcmekT

nexuuit. UTMO Cn6. 2008. B oTkpbeITOM A0CTYyTIE.

https://studfiles.net/preview/1193648/
Hunpensman H.M. Teopust u npukiaasble 3a1a4du TersioMacconepeHoca. Yda 2002r. B

OTKPBITOM AOCTYIIC.

4. http:/lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova_2011.pdf
Bbopucos A.M., Mamkosa E.C. ®u3nyeckue 0CHOBbI HOHHO-TY4€BBIX TEXHOJIOTHI. MockBa

2011. B oTKpBITOM IOCTYTIE.

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATUH U aTTECTAlMil BO3SMOXKHO B IMCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTeMbI JTUCTAaHIMOHHOTO oO0ydeHuss yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

‘ Hazsanue DOP



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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Teopernueckue

OCHOBBI (rrsmKco- https://online.mospolytech.ru/course/view.php?1d=7243
XUMHUYCCKHUX

00paboTKn

Pazpabortannbiit JOP BKIIOUYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

45 JluneH3MOHHOe M  CBOOOJAHO  pacmpocTpaHseMoe  IPOrpaMMHOe

ol0ecrneueHue

JInueH3nOHHbIN

MATLAB  (cokpamenne ot  "MATrix  LABoratory") - TpOIpHETapHBINA
MHOTOTIApaAUTrMaIbHBIN A3bIK IPOTPAMMHUPOBAHUS U CPE/Ia YUCIOBBIX BRIYMCIICHHMA, pa3paboTaHHas
koMrmanuet MathWorks.

4.6 CoBpemenHble npodeccHOHATbHBIE 0a3bl JAHHBIX H WH()POPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI

Cebliku Ha pecypcbl OO0NJICHBL COOepIcamb AKMYALbHbIL 9NeKMPOHHLIL aopec U Oblmb
0oCmynHbIMU OJis1 nepexooa c 106020 Komnviomepa.

S. MarepuajibHO-TEXHHYECKOe 00ecreyeHue

Jlnst  mpoBeleHUs  JIGKIIMOHHBIX  3aHATUH  HEOOXOMUMBI  AyJMTOPUH, OCHAIICHHbBIE
MYJIbTUMEMIUHBIME MPOSKTOPAMH U dKpaHaMu. J[Jig mpoBeneHus 1abopaTOpHBIX paboT Tpedyercs
KOMITbIOTEpHBIH Kiaacc (AB1517, AB4821)

6. MeToanyeckue peKOMeH/aluu
MCTO)II/IKa npenoaaBaHus JUCHUIIIINHBL «CxeMOTeXHHKa OJICKTPOHHBIX CUCTEM YIIPABJIICHU >

U pealu3anus KOMIIETEHTHOCTHOTO TMOAXOJa B M3JIOKEHUHM M BOCIPUSATHM MaTepuaia
npeycMaTpuBaeT HCIOJIb30BaHUE CIEAYIOUINX AKTUBHBIX M MHTEPAKTUBHBIX (HOPM MPOBEICHUS
AyJIUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHSITHIA:

— ay/IMTOPHBIE 3aHITHSA: JICKIINH, TAOOpaTOpHBIE pabOTHI, TECTHPOBAHUE;

— BHEAYAUTOPHBIC 3aHATHUS: CAMOCTOSTEIIFHOE H3YYEHHE OTJEIFHBIX BOIPOCOB, MIOATOTOBKA
K J1a0OpaTopHBIM paboTaMm.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
Bo3MokHO npoBeieHue 3aHATUI U aTTeCTalluil B TUCTAaHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOrO o0y4yeHus: yHupepcutera (CJJO-LMS) na ocHoBe pa3paboTaHHBIX
kadeapoit «TuOM» 31eKTpOHHBIX 00pa3oBaTeNbHbIX pecypcoB (JOP) (cm. m.4.4).
[Topsimox mpoBeneHUsT pabOT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBACTCS OTIACIHHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHoil paboTe u/Win EHTPOM Y4eOHO-METOANYECKON pabOTHI.


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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6.1 Meroanyeckne peKOMeHAAIUN /Il MPENoAaBaTeis M0 OPraHNu3anuu
o0yueHus

6.1.1. [IperoaBaTens OpraHu3yeT NpenoaBaHre AUCIUILTUHBI B COOTBETCTBHH C
tpeboBanusamu "llonoxenus o0 opranuzanuy 00pa3oBaTEILHOIO MPOIEcca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (umnanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBoM 3aHATHM ITpenoiaBaTellb JOBOJUT JJO CBEIEHUS CTYIEHTOB COJEpKaHUe
paboueit mporpammsl qucuuiuivibl (PIID) u npegocrapiiser BO3MOKHOCTh 03HAKOMIICHHS C
MPOTPaMMOii.

6.1.3. IIpenomaBarens 0COOCHHO OOpaliacT BHUMAaHUE CTYJCHTOB Ha!

- BUJbI M (QOPMBI IPOBEJCHUS 3aHATHH 110 JUCLUILUIMHE, BKIIIOYAsl TOPSAJOK IPOBEIECHUS
3aHATUH ¢ IPUMEHEHUEM TEXHOJIOTUH IUCTAHIIMOHHOTO O0YUEHHS U CUCTEMBI TUCTAHITHOHHOTO
o0yuenus yauepcuteta (CIO mocronurexa);

- BUJIBI, COJIEP’KaHME U TIOPSIIOK MPOBEACHHS TEKYLIETO KOHTPOJISl YCIIEBAaeMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/CTB;

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

6.1.4. loBOIUT 10 CBEJCHUS CTYACHTOB I'paMK BHIMOJIHEHHUS YIeOHBIX padoT,
npeaycmorpeHHbix PIT/I.

6.1.5. Heo6xoanMo ¢ caMoro Havaja 3aHATUH peKOMEHI0BAaTh CTYy/IEHTaM OCHOBHYIO U
JIOTIOJIHUTEIBHYIO JINTEPaTypy M yKa3zaTh IyTH JOCTYIA K HEH.

6.1.6. B Hauase uinu B KOHIIE CEMECTpa JAaTh CIIMUCOK BOIPOCOB JUIs TOATOTOBKH K
IPOMEKYTOUHON aTTecTalMy (3K3aMEHYy UM 3a4ETy).

6.1.7. Pexomenayercs axt o3Hakomienus ctyaento ¢ PI1J] u rpadukom paboTsl
NUCbMEHHO 3a(h)UKCHPOBATh MOAINKUCHIO CTYJIEHTA B JIMCTE O3HaKOMJIeHUs ¢ cojepxanue PI1/I.

6.1.8. IlpennonaBarenu, Be1ylnii JIEKIIMOHHbIE U TPAKTUUECKHUE 3aHSTHUS, JOKHbI
COIJIACOBBIBaTh TEMATUYECKH IJIaH MPAKTUYECKUX 3aHATUH, UCIIOIb30BATh €IUHYIO CUCTEMY
0003HaueHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTNHBI.

6.1.9. IIpu NoArOTOBKE K CeMHHAPCKOMY 3aHATHIO 10 NIEPEYHIO OOBSABICHHBIX TEM
MPEIo/IaBaTeII0 HEOOX0IMMO YTOYHHTD TUIaH MX MPOBEICHHS, IPOAYMAaTh ()OPMYITHUPOBKH U
coJiepKaHue y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMHUTHCS ¢ IEpEUHEM
BOTIPOCOB T10 TEME CEMUHAapa.

B xoze cemrHapa Bo BCTYNUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTb TEMbI
CEMHMHAPCKOT0 3aHATHSI, ONIPEIEIUTH MOPSIOK €r0 MPOBEIEHHS, BpeMs Ha 00CYKICHHE KaXI0TO
yuebHoro Bompoca. IIpumensist ppoHTaNbHBINA ONPOC 1aTh BO3MOXKHOCTb BBICTYIIUTH BCEM
CTYICHTaM, IPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3akmounTenbHOM YacTH CEeMUHAPCKOT0 3aHATHS CIIEAYeT MOABECTH €ro UTOTH: JaTh
OIIEHKY BBICTYIUICHUH Ka)KIOTO CTYIEHTa U y4eOHOM TPYIIIBI B IIEJIOM. PaCKpHITh MOJIOKUTEITHHBIE
CTOPOHBI ¥ HEJIOCTATKH MPOBEAEHHOTO CEMMHAPCKOT0 3aHATHsI. OTBETUTH Ha BONIPOCHI CTY/ICHTOB.
Brinate 3a1anust 17151 CaMOCTOATENBHOM pabOoTHI 1O MOATOTOBKE K CIEIYIOIIEMY 3aHSTHIO.

6.2 Meroanyeckue yKa3aHus 1Jis1 00y4AKUIUXCS 110 OCBOEHUIO U CIUTLIUHBI

6.3 MeToanyecKkue yKazaHus VIl 00y4alOUIMXCsl 10 OCBOCHUIO TUCHMIIJIHHBI

1.2.1. CtygeHT ¢ camoro Hadajaa OCBOEHUS TUCIMILIMHBI I0JPKEH BHUMATEIIBHO O3HAKOMUTCS
¢ paboueii mporpaMMoin JUCIHUILTUHBL.

1.2.2. CtyneHTy HEOOXOJUMO COCTaBUThH i ceOs rpadUK BBIMTOJHEHUS Y4eOHBIX padoT,
npeaycMorpenHbix PIIJI ¢ yuétom TpeGoBaHMI Apyrux IUCLUILINH, M3YYaeMbIX B TEKYILEM
cemecTpe.

1.2.3. Ilpu npoBeeHUM 3aHATHA W NPOLEAYp TEKYLIEH M MPOMEXYTOUYHOM aTTecTaluu C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMAIMOHHONM 00pa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
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obpazoBanusi yHuBepcuteta (LMS wmocmonuTexa), kKak BO BpeMs KOHTAaKTHOW pabOTBI C
mpernojaBaTesieM, Tak U BO BpeMs CaMOCTOSTEIILHON paboThl CTYICHT JODKEH OOeCIeduTh
TEXHUYECKYI0 BO3MOXXHOCTh JTUCTAHIIMOHHOTO TOJKJIFOYEHHUS K CHCTEMaM JIMCTAaHIIHOHHOTO
oOydenus. [Ipu OTCYTCTBMU TaKOW BO3MOXHOCTH OOCYAHWTH CHUTYaIllMI0 C TIPErojaBaTeiieM
JIVCIIATUTAHBI.

1. DoH/1 OLICHOYHBIX CPEICTB

@DOH/| OLIEHOYHBIX CPEJCTB BKIIIOYAET Pa3/eiibl:

7.1. MeTo/1bl KOHTPOJISl M OLIECHUBAHUS Pe3y/IbTaTOB O0yUEHUs

7.2 lllkana ¥ KPUTEPHH OLICHUBAHHS PE3YJIHTATOB 00yUEHUS

7.3. O1ieHOYHBIE CpEeICTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.2. IIpomexyTouHasi aTTeCTalMs

B npouecce 00yueHus B T€UEHHE CEMECTPA UCIIONIb3YIOTCS OLIEHOYHBIE CPEACTBA TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTecTanuid. [IpuMeHsIoTcs clieyronue OleHOYHbIE
CpEICTBa: TECT, 3alIUTa JJA0OPATOPHBIX PadOT, IK3aMEH.

OO0yuenue 1o nucuuIuIMHE «CXEeMOTEXHUKA 3JIEKTPOHHBIX CUCTEM YIIPABJICHUS» HAIIPABICHO
Ha popMUpPOBaHUE Yy 00YHAIOIINXCS CIEAYIOUUX KOMIETEHITHI:

7.1  MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJbTATOB 00yUYeHUsI

Koa n HauMeHOBaHUe KOMIIETEHIM I NuaukaTopsl 10CTHXKEHUS
KOMIICTCHIIUH

OIIK-1 HOIIK-1.1. 3naer o6acTy U OCHOBHbBIE

CriocobeH IPUMEHSITH 3aKOHBI €CTECTBEHHOHAYYHBIX U

€CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE
3HAHHUSA, METOJbl MATEMAaTUYECKOTO aHAJIN3A U
MOJIEJINPOBaHMs B IPO(ECCUOHAILHON
JESATEIBHOCTH

OOIIEMH)KEHEPHBIX 3HAHH, METOTbI
MaTeMaTUYeCKOIo aHalu3a u
MOJICIIUPOBAHUS, UCIIOJIH3YEMbIC B
npodhecCHOHANBEHOM e TENbHOCTH

NOIIK-1.2. YmeeT npuMeHsTh
€CTECTBEHHOHAYYHbIE U OOILENH)KEHEPHBIE
3HaHUs, METOIbl MATEMaTHYECKOTO aHAIN3a 1
MOJICIIMPOBAHUS TIPH PEIICHUH
npodeCCHOHATBHBIX 3a1a4

NOIIK-1.3. Brageer yMEeHUSIMH TPUMEHSTH
€CTECTBEHHOHAYYHbIE U OOILEUH)KEHEPHBIE
3HaHHUA, METOJIbl MATEMATHUECKOT 0 aHaJIn3a U
MOJICIIMPOBAHUS NP PEILICHUH
poECCHOHAIBHBIX 33124

7.2 llkana u KpuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHMHs

Dopma NPOMEKYTOYHON aTTECTALMHU: IK3aAMEH.

O0s13aTeIbHBIMHM YCJIOBHSIMHM TOATOTOBKH CTYJAEHTAa K NMPOMEKYTOYHOH aTTecTaluu
SIBJISICTCSI BBITIOJTHEHWE W 3alllUTa CTYIASCHTOM JIa0OpaTOPHBIX paboT, MPEIyCMOTPEHHBIX padoyveid
IPOrpaMMOIl U MPOXOKICHHE BCEX NMPOMEKYTOUHBIX TECTOB HE HIKe, 4yeM Ha 70% mpaBUIbHBIX
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oTBeTOB. [IpoMexyToUHbIE TECTUPOBAHUS MOTYT IIPOBOAUTCS KaK B ayJUTOPUM Y HUBEPCUTETA MO
KOHTPOJIEM IPEeTo1aBaTelis, Tak U JUCTAaHIIMOHHOM (popMaTe Ha yCMOTpEHHE TpenojaBaTers.

HIxaJia oneHUBAHUA Onucanue

Bremonnens  Bce  BuAbl  y4eOHOW  paboTHI,
MpeIyCMOTPeHHBIE ~ paboueit  mporpammoi.  CTynmeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHHI, HABBIKOB
MPUBEJACHHBIM B  TaONMIaX [OKa3arenei, omepupyer
0 MPUOOPETEHHBIMH ~ 3HAHUSMH, YMEHUSMH, HABBIKAMH,
LIHAIO MPUMEHAET UX B CUTYyalUsX MOBBILIEHHON CI0KHOCTH. [Ipu
3TOM MOTYT OBITh [OMYIICHBbl HE3HAYUTENbHbIE OMIMOKH,
HETOYHOCTHU, 3aTPYJHEHHUS IPU aHATUTHUYECKUX OIEepalusx,
MEpEeHOCEe 3HAHMM M yMEHUM Ha HOBbIC, HECTAHJIAPTHHIC

CUTYyalUH.

Bbimonnensl Bce  Buabl  yueOHOM  paboTHI,
IIPEyCMOTPEHHBIE y4eOHBIM IUTAHOM. CryneHr
JIEMOHCTPUPYET  HEIOJHOE, IPaBWIbHOE COOTBETCTBHE
Xopowio . .

3HaHW#, YMEHHH, HaBBIKOB NPUBEIACHHBIM B Ta0IHUIaxX
noKaszaTesyiei, MO0 ecly MpH ITOM ObUTH JOMyIIeHB 2-3

HECYIIECTBEHHBIEC OIITHOKHU.

BemonHensl  Bce  BuAbl  yueOHOW  palboThI,
MPEyCMOTPEHHBIE y4eOHBIM TIJITAHOM. Crynent
Yooenemsopumenvrno | 1€MOHCTPUPYET COOTBETCTBUE 3HAHUH, B KOTOPOM OCBEI[€HA
OCHOBHas1, HauboJjee BakKHAas 4YacTh MaTepuaia, HO IPH 3TOM
JIOTYIII€HA OJTHA 3HAYMTEIbHAs OLINOKA UM HETOYHOCTD.

He BpimonHen oauH wiu Oojiee BUAOB yueOHOM
paboThl, MPEeNyCMOTPEHHBIX Y4eOHbIM MIaHOM. CTyAeHT
JIEMOHCTPHUPYET HEIMOJIHOE COOTBETCTBHE 3HAHWI, YMEHH,
HaBBIKOB  NPUBEACHHBIM B  Talnuuax  IoKa3aTesei,
Heyooenemsopumenvro | NOMyCKalOTCsl ~ 3HAYUTENbHbIE  OLIMOKM,  MHPOSBISETCS
OTCYTCTBME 3HaHUH, yMEHMI, HABBIKOB 110 Psy MOKa3aTelleH,
CTYJEHT HCHBITHIBAET 3HAYUTENIbHBIE 3aTPyJHEHUs IpuU
ONEpUPOBAHUYU 3HAHUSAMHU U YMEHUSMHU IPU UX IEpeHoce Ha
HOBBIE CUTYalIUU.

7.3  OueHo4YHBIE CpeaCTBA

7.3.1. Texymumii KOHTPOITb
Texymumii KOHTPOJIb BBHIIOIHIETCS C IPUMEHEHHEeM baHka TeCTOBBIX BOIPOCOB (YaCTHUYHO).

IIpuMepsl TECTOB IPENCTABIECHBI HUXKE.
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JInst mOArOTOBKHU K TECTUPOBaHMIO B pazzene 3.7.1.1 npuBeaéH nepeyeHb KOHTPOJIbHBIX
BOITPOCOB. P€3yJIBTaTbI TCKYLICTO KOHTPOJIA YCIICIIHO 3aCYUTBLIBAOTCA, SCJIN IIPU TCCTUPOBAHUN

HaOpaHo He MeHee 75 6amioB u3 100 BO3MOXKHBIX.
bank TecToBBIX BOpOCOB coepkut 150 BoripocoB ¢ HAOOPOM OTBETOB.

Pa3nes 1 OcHOBHBIE IOHSITHA U ONIPeAeJIeHUs Kypca

TCHJIOTa, COO6H1éHHa$I CUCTCEMC, PACXOAYCTCA HA:

MC
Bann no ymon4aHuio:| 1
CnyvaiHbIi nopsigok oTeeTos|/[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBunbHy nNonbITky:(33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
Ha U3MECHEHUE BHYTPEHHEN YHEPTUU
A. CHCTEMBI M COBEpIIIEHUE €10 PAOO0ThI 100
Ha U3MEHEHUE TeMIIEpaTyphl
B. CHCTEMBI ¥ COBEpIIIEHUE €10 PaOOThI 0
Ha U3MEHEHUE BHYTPEHHEN YJHEPTUU
C. CUCTEMBI 0
Ha M3MCHEHHEC IIOTCHIINAILHOM
D. PHEPIUU DJIEMEHTOB CUCTEMBI 0
E.

06K OT3bIB K BONpPOCY:

Nins no6oro NpaBUILHOrO OTBETA: Barr orBeT BepHBI.

[na nio6oro HenpaBuUNbLHOro oTBeTa: Bam orBeT HenpaBUIbHBIN.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Het

Yaanutb HEKOpPpPEeKTHblIe OTBEeTbl

(Moackaska 1): Het

Tern:

[No3eonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
criucka. (MC/MA)
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YTto Ha3bIBaETCA I/ISOTepMquCKOﬁ HOBerHOCTBI-O?

MC

Bann no YMOJN4YaHUIO:

1

Cny4aiHbIN NOPSAAOK OTBETOB

Ia

HymepoBaTb BapuaHThbl OTBETOB?

a

LTpad 3a kaxkayro HenpaBUIIbHYIO NOMNbITKY:

33.3

ID-HOMep:

OTBeThbI

OT3bIB

OueHka

BOOOpa)kaeMasi MJIi peasibHast
[MOBEPXHOCTb, B Ka)KJIOM TOUKE
KOTOpOIi, TeMIepaTypa U3MEHsETCs
[10 TUHEHHOMY 3aKOHY, Ha3bIBA€TCS
M30TEPMUYECKOU

BoOOpakaeMasi WIIM pealibHasi
[MOBEPXHOCTh, B KAXKJIOM TOUKE
KOTOPOM, TEMIIEpATypa OCTAETCS
[MOCTOSTHHOM, Ha3bIBACTCS
M30TEPMUYECKON

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

100

BooOpakaeMasi WM peasibHas
[MOBEPXHOCTh, B KaX/101 TOUKE
KOTOPOU, TEMIIEpaTypa MOKET OBIThH
M3MepeHa, Ha3bIBAeTCs
M30TEPMUYECKON

O6LWMI OT3bIB K BONPOCY:

[na no6oro npaBuUbHOro oTeeTa:

Baur oTBeT BEpHBIN.

[na no6oro HenpaBuUNbHOro oTeeTa:

Bamr oTBeT HENpaBUIIBHBIMN.

Mopackaska 1:

MNoka3aTb KONMYeCTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ska 1):

Het

Ypanutb HeKoppeKkTHble OTBETbI
(Moackaska 1):

Het

Tern:

lMo3eonsiem ebibupamb 0OUH USU HECKOJIbKO rpasusibHbIX 0meemos u3 3a0aHHO20

criucka. (MC/MA)

Tema 3. DneMeHT maMATH
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B xakom HaIlpaBJICHUU TCMIICPATYPHOTO ITOJISI HMCCTCA HanOOJIbIITHI

repenaj TeMIepaTypbl Ha €AUHULLY JJTAHBI? Mc
Bann no ymon4anuio:| 1
Cny4aiHbiv nopsagok oTeetoB|[la
HymepoBaTb BapuaHTbl OTBeTOB?|a
LWTpad 3a kaxkayro HenpaBunbHy nNonbITky:(33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
B HalIpaBJICHUHU HOpMaJH K
A. M30TEPMUYECKON ITOBEPXHOCTH 100
B HaIpaBJICHUH MaKCUMaJIbHOU
B. TeMIepaTyphl 0
C. B HAIIpaBJICHUU POCTA TEMIIEPATYPHI 0
D. B HallpaBJICHUU I'PAHULbI TEJIa 0
E. 0

O6LWwmMi oT3bIB K BONpPOCY:

[lna no6oro npaBunbLHOro oTeeTa: Bam orBeT BepHBIN.

[1ns no60oro HenpaBUIILHOIoO oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Tern:

[Mo3eonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
crucka. (MC/MA)
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N3 KakuX COCTaBIAIOIIMX COCTOMT BHYTPEHHSIS DHEPTHS TENA NPH

nevicteun KI19? MC

Bann no ymonuanuio:| 1

Cny4aiHbiv nopsagok oTeetoB|[la

HymepoBaTb BapuaHTbl OTBeTOB?|a

LWTpad 3a kaxkayro HenpasBunbHY nNonbITky:(33.3

ID-HOMep:

# OTBeThbI OT3bIB OueHka

BHYTPEHHSIS1 SHEPTHS Tella COCTOUT
13 KHHETUYECKOU SHEPTruu

A ITBUKEHHS] MOJICKYJT BEIIECTBA, 0
KOTOpasi yBeTMUUBACTCS U3-32
BBICOKOW TeMIIepaTyphbl

BHYTPEHHSSI SHEPTHsI TeJIa COCTOUT
13 KHHETUYECKON IHEPIrUn

B. ITBUKEHHSI MOJIEKYJT BEIIECTBA U 0
KMHETUYECKOW SHEPTUU IBUKEHUS
CBOOOJIHBIX 3JIEKTPOHOB

BHYTPEHHSIs1 DHEPTUS TeJla COCTOUT
13 KHHETUYECKON YHEPIrUun
IIBUKEHHSI MOJIEKYJT BEIIECTBA U
PHEPIUH UX CTOJKHOBEHMIA;

BHYTPEHHSIS1 SHEPTUSI TeJla COCTOUT
13 KUHETUYECKOU SHEPTUU

D. TBUKEHUSI MOJIEKYJT BEIIECTBA U 100
MOTEHIMATBLHON YHEPTUHU UX
B3aMMOJIEUCTBUS

O6LWMI OT3bIB K BONPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBIN.

[lns nto6oro HenpaBUIbHOro OoTBeTAa: Bamr oTBeT HENpaBUIIBHBIMN.

Moackaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTBeTOB ([Moacka3ska 1): Her

YAanuTb HeKOppPeKTHbIe OTBEThI

(Moackaska 1): Her

Teru:

[Mo3eonsiem eblbupamb 0OUH UU HECKOMbKO rpasusibHbIX omeemos u3 3a0aHHO20
criucka. (MC/MA)
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[ToueMy HEBO3MOKHO OCYIIECTBUTH OOBIYHBIMU METOJAMU MECTHBII
HarpeB MaTtepualia J0 TeMiepaTypbl (Pa30BbIX MEPEXOO0B C IETBIO €T0 MC
ITO3UPOBAHHOTO yIAJIECHUSA?

Bann no ymonuanuio:| 1

CnyvanHbIn nopsaok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBeTOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nNonbITky:(33.3

ID-HOMep:

# OTBeThI OT3bIB OueHka

[IpY HAI'p€BaHHWH 3arOTOBKHU
OOBIYHBIMU MCTOJaMHU DHCPTUH
CJIMIIIKOM MHOI'O AJIdI MECTHOI'O
HarpcBa

[IPpU HArp€BaHHuU 3aroTOBKU
OOBIYHBIMHA METOJaMM TCILJIO OYCHDb

B. OBICTPO PACIPOCTPAHSETCS TI0 BCEMY 100
e 00BEMY
[IpY HArpeBaHUU 3arOTOBKU

c. OOBIYHBIMH METOJIJAMH HE XBaTacT 0

OHCPTHUU OJId MECTHOI'O HArpeBa

IIPY HarpEBAHUM 3arOTOBKHU
00bryHBIME MeToamMu KI1J[ HarpeBa
OKa3bIBAECTCSI OUYEHb HU3KUM JIJIsI
[MPAKTUYECKOTO UCIIOIb30BaHUS

O6wWuni 0T3bIB K BONpPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBI.

[lns nto6oro HenpaBUNbHOro oTBeTa: Bamr oTBeT HENpaBUIIBHBIMN.

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAaanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lMo3sonssem e8bibupamb 0OUH USU HECKOJIbKO MpasusibHbIX 0meemos u3 3adaHHOo20
criucka. (MC/MA)

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS
[TpoMexxyTodHast aTTeCTalMsI POBOTUTCS B 6 ceMecTpe B hopMe IK3aMeHa

DK3aMeH MPOBOJAATCSA MO OMIeTaM, OTBETHI MPEAOCTABIISIFOTCS MUCHMEHHO C MOCIIETYIOIINM
YCTHBIM coOecefioBaHueM. buneTsl popMUPYIOTCS U3 BOIIPOCOB MPEICTABIEHHOTO HUXKE TIEPEUHS.

Pernament MPOBECICHUSA IK3aAMEHA:
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1. B 6uner Bxirouaercs (3) Bompoca U3 pa3HbIX pa3/eioB AUCIHUIUIAHBL U (OIHO, 1BA)
IPAKTUYECKUX 3aaHMs

2. Ilepeuenb BOIIPOCOB COAEPKUT 47 BOMPOCOB MO M3YyYEHHBIM Ha JICKIIMOHHBIX U
IPAaKTUYECKUX 3aHATHUAX B 000MX ceMecTpax TemaMm (Ipujaraercs).

3. Bpewms Ha MOArOTOBKY MMCbMEHHBIX OTBETOB - 710 40 MUH, ycTHOE coOecei0BaHuE - 10
10 MmunyT.

4. IlpoBeneHue aTTecTalvy (3K3aMeHa) C UCII0JIb30BAHUEM CPEJCTB 3JIEKTPOHHOTO 00yUEHM S
U JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH BBIIOJIHAETCA B COOTBETCTBUU C YTBEPKIEHHBIM
B yHuBepcurete "Ilopsakom npoBeneHus MPOMEXYTOYHON aTTeCTalluu C UCIIOJIb30BaHUEM CPEJICTB
3JIEKTPOHHOr0 00YyUYEHMS U IUCTAHLIMOHHBIX 00pa30BaTEIbHbIX TEXHOJOTHH"

Hepeqeﬂb BOIIPOCOB AJIA MMOATOTOBKHU K IK3aMEHY U COCTABJICHUSA OMJIETOB

Bonpocsl 1151 3k3amena (6 cemecTp)

1. OcHoBHbIE IOHATHUS: TOTOK, PACIIPEAEICHHUE [TI0TOKA B IPOCTPAHCTBE, YACIbHBIN MOTOK, TOJIHBIH
IIOTOK U UX B3aMMOCBS3b.

2. Tloroku »HEprum, KOHIEHTPUPOBaHHbIE MOTOKK dHeprun (KI1D), o0mune npuHIHITBI TOTydeHUs

Y KOHLICHTPALK I0TOKOB SHEPTUU.

OcHosHble npuHLUIIBI Bo3aencTBUs KIID Ha KOHCTpYKIIMOHHbBIE MaTepHaIbI.

O030p M CpaBHHUTEIbHbIE XapaKTEPUCTHKM OCHOBHBIX HCTOYHMKOB KIID u oOmactu wux

IPUMEHEHHUS B TEXHOJIOTHHU.

5. VYpaBHeHue TEIJIOBOro OajaHca, TOHATHE TEMJIOCOJEpKaHUs, BHYTPEHHsSI SHEprus
HarpeBaeMoro Teja.

6. SIBneHust HarpeBaHMs U OCcThIBaHUSA Tesl. OCHOBHBIE 3a/1aul TEOpHUHU TerioooMeHa. KoHBekius u
u3lydeHue temia. Buemnuii rermooOMen 1o 3akonaMm Herorona u Credana-bonbimana.

7. OCHOBBI aHAJIMTUYECKON TEOPUHU TEIIONPOBOJHOCTH, MOHATHE TEMIIEPATypHOTO IOJIs, BUABI
TEMIEPATYPHBIX MOJIEH U CTIOCOOBI UX OMUCAHUS, TPAHUIIBI IPUMEHUMOCTH TEOPHUH.

8. OcCHOBHBIE MOHATHUS TEOPUH TEIUIONPOBOIHOCTH. M30TepMuueckue nmoBepXHOCTH. JINHUM Toka
Teruia. BHyTpeHHUE MCTOYHMKH U MOTOKH TEIUIa, BO3HUKAIOIIKME B 00pabaThIBaEMOM TeJle MpU
Bozaeiicteum KIIO.

9. OCHOBHOI 3aKOH TEIUIONPOBOJHOCTH, MOHATHE TPATUCHTA U HANPSHKEHHOCTH TEMIIEPATYPHOTO
0JIsI, CBSI3b MEXAY IIOTOKOM TEIlIa U HaIPSHKEHHOCTBIO TIOJIS.

10. OcHOBHO¥ 3aKOH TETUIONPOBOIHOCTH, MOHATHE TPAJAUEHTA U HAMPSDKEHHOCTH TEMIIEPATYPHOTO
T0JIsI, CBSI3b MEXAY IIOTOKOM TEIlIa ¥ HaPSHKEHHOCTBIO TIOJIS.

11. TermonpoBOHOCTh Ta30B, JKUIAKOCTEM M TBEPABIX Ted. COCTaBISIONIME TEIIONPOBOJIHOCTH
MeTaioB. CBS3b TEIUIONPOBOAHOCTH U 3JIEKTPOIPOBOJAHOCTH JUIsl METAJUIOB.

12. BeiBog muddepeHIaab-HOro YpaBHEHUS TEMIIEPATYPHOTO TIOJIST TSI CTEPIKHS.

13. Pemenue ypaBHeHHs TETIONPOBOAHOCTH. HavanbHble U rpannyHble yeiaoBus. [loHsTre KpaeBoii
3ana4u. [ paHnYHbBIE YCIOBUSI IEPBOTO U BTOPOIO PoAa.

14. Yopouienue kpaeBbix 3agau npu aeictBuu KIID. OcHOBHbIE MOJienH HarpeBaeMbIX TEN M UX
rpaHulibl. OCHOBHBIE JONYIEHUS, BBOJAUMBIE P MOJEINPOBAHHH.

15. IlosATHS MTHOBEHHOI'O M TOYEYHOI'0 UCTOYHHMKOB Ternia, Moaens MTH.

16. HaxoxxeHue TeMIepaTypHOTrO MOJisi JJsl MOJyOeCKOHEYHOIro Tejia, BBEAEHHE (DUKTHBHOTO
HMCTOYHHKA TEIUIa JIJIs aAnabaTHiecKol rpaHuIlbl Tea.

17. TemmnepaTypHoe 1M0J€ MTHOBEHHOT'O TOYEYHOT'O HCTOYHHUKA TeIjIa B MOJYyOECKOHEUHOM TelIe.

18. 3aBHCUMOCTH TEMITEpaTyphl OT BpEMEHH NMPH (GPUKCHPOBAHHOM PACCTOSHHH, U OT PACCTOSIHUS ITPH
¢ukcupoBannom Bpemenu anst MTU B TIBT.

Hw
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BriBon hopmyibl, CBS3BIBAIOLIEH pacCTOSHNE, HA KOTOPOM HaXOAUTCS MAaKCUMYM TeMIIepaTyphl
CO BpeMEHeM ero noctmwkenus s MTH.

BriBon dhopMyIibl 1uist onpesiesieHnss MaKCUMAJIbHOTO YAJICHHUS U30TEPMUYECKOM MTOBEPXHOCTH C
3aJJaHHOM TEMIIEPATYPOH OT TOUYKH BO3AECHCTBHUS.

Cpennsist TeMiiepatypa 1 TEIUIOCOIepKaHue MaTepuania B 00JacTH IJIaBICHHUS.

BriBoa (hopMyiibl, BeIpaXKaromeil 3aBUCUMOCTh painyca U30TePMbI IJIABJICHUS OT BPEMEHH JIJIs
0JTy0eCKOHEYHOT 0 Tella, OIpe/ieJieHre BpeMeHH MPeObIBaHUS B COCTOSTHUY TJIABJICHHUSL.

BriBoa popmyiiel asist onpeeneHust MaKCUMaIbHOTO YAAJICHUS U30TEPMUYECKON TIOBEPXHOCTH C
3alaHHOM TEMIIepaTypodl OT TOYKH BO3ACHCTBUS C Y4YETOM CKPBITBIX TEIUIOT IUIABJICHUS U
ucnapeHus Matepuaina. Mozenau 3BaKkyaluu pacijiaBa ¢ IOBEPXHOCTH BO3JCHCTBUS.
TemmepaTypHOe I0JI€ TOYEYHOTO, IMOCTOSHHO JeicTByromero ucrounuka tera (IIJN) ms
noxybeckoneuHoro tena. dynkuus erf onpesenenue u cBoicTBa.

[TonsiTue n hopmyna TemmnepaTypsl npeaenbHoro coctosHus mpu aecreuu 1111 B T1BT.
OcHOBHBIE NIOHATHUSA: IOTOK, PacIpele]IeHUE TOTOKA B IIPOCTPAHCTBE, YAEIbHBIN TOTOK, OJHBIN
MOTOK M UX B3aUMOCBS3b.

[ToToku 3Hepruu, KOHIEHTpUPOBaHHbIE NOTOKU Hepruu (KIID), oOmyrie npuHIUIIBI TOTyYEHUS
Y KOHLEHTPAlUU NOTOKOB SHEPI'UH.

OcHosHble npuHLUIIBI Bo3aencTBUs KIID Ha KOHCTpYKIIMOHHbBIE MaTepHaIbI.

O030p U CpaBHUTENbHBIE XapPAKTEPUCTUKU OCHOBHBIX HUCTOYHMKOB KIID u obmactu wux
MPUMEHEHHUS B TEXHOJIOTHH.

VYpaBHeHHe TEIUIOBOTO OanaHca, TOHATHE TEIJIOCOACpKAHUS, BHYTPEHHSSA DHEpPrus
HarpeBaeMoro TeJja.

SIBnenust HarpeBaHus U OCThIBaHUs Tesl. OCHOBHBIC 3ajaul TeOpuu TerooOMeHa. Konsekius u
u3nyyeHue temia. Buemnuit temnooomen no 3akonam Hetotona u Credana-bosblimana.
OCHOBBI aHAJIUTUYECKON TEOPUU TEIUIONPOBOJHOCTH, MOHITHE TEMIIEPATypHOTO IO, BUJIbI
TEeMIIEpaTyPHBIX MOJIEH U CIIOCOOBI UX OMHUCAHUS, TPAHUIIBI TPUMEHUMOCTH TEOPHH.

OCHOBHbIE TIOHATHUSL TEOPUU TEIIONPOBOAHOCTH. M30TepMuueckre NOBEpXHOCTH. JIMHUM TOKa
Teruia. BHyTpeHHUE MCTOUYHMKH U MOTOKH TEIUIa, BOSHUKAIOUINE B 00padaThIBAEMOM TeJe MPU
Bozaeiicteum KIIO.

OCHOBHOM 3aKOH TEIJIONPOBOJHOCTH, MOHATHE IPAUEHTa U HANPSKEHHOCTU TEMIIEPaTypPHOIO
MOJISI, CBSI3b MEK/y IIOTOKOM TeIIa U HANPSXKEHHOCTBIO MO,

OCHOBHOM 3aKOH TEIJIONPOBOJHOCTH, MOHATHE IPAUEHTa U HANPSKEHHOCTU TEMIIEPaTypPHOIO
TOJISI, CBSI3b MEK/Yy IIOTOKOM TeIlla U HAPSKEHHOCTBIO MOJIS.

TemnonpoBOAHOCTh Ta30B, JKUAKOCTEW M TBEPABIX Ten. CoCTaBiAIOIIME TEIONPOBOJIHOCTH
MeTauioB. CBs3b TEIUIOMPOBOIHOCTH U AJIEKTPOIPOBOIHOCTH AJISI METAJIIOB.

BoiBoa muddepeHnranbHOro ypaBHEHHUs TEMIIEPATYPHOTO TOJIS AJIsl CTEPHKHS.

Pemenue ypaBHeHus TemionpoBogHocTH. HauanbHblie v rpannuHble ycnoBus. [lonarue kpaeBoi
3ana4u. ['paHnYHbBIE YCIOBHS IEPBOTO U BTOPOTO poja.

Vnpomenne kpaeBbix 3a1a4 npu aedctBun KIID. OcHOBHbIE MOJENIN HarpeBaeMbIX TEl U MX
rpaduibl. OCHOBHBIE IOMYIIEHUS, BBOJAUMBIC ITPU MOICIUPOBAHUMU.

IToHATHS MTHOBEHHOTO ¥ TOYEYHOT'O UCTOYHUKOB Teria, Moaens MTH.

Haxoxxnenue TteMriepaTypHOTO TIOJISI Uil TIOJIyOECKOHEYHOTO TeJia, BBEIECHHUE (DUKTUBHOTO
MCTOYHUKA TETUIa JJIs aAnadaTUYeCKON TPaHUIIbI Tea.

TemmepaTypHOe M0J€ MTHOBEHHOT'O TOUEYHOI'0 MCTOYHHKA TEIlIa B OJYOECKOHEUHOM Telle.
3aBUCHMOCTH TEMITEpaTyphl OT BpEMEHH NMPHU (PUKCUPOBAHHOM PACCTOSIHHUH, 1 OT PACCTOSHUS TIPU
¢ukcupoBannom Bpemenu st MTU B TIBT.

BriBon (hopmyibl, CBS3BIBAIOLIEH pacCTOsSHKE, HA KOTOPOM HaXOAUTCS MaKCHUMYM TeMIIepaTyphbl
CO BpeMEHEM ero noctukenus 1 MTH.

BriBon hopMyIibl 1uist onpesiesieHnss MaKCUMaJIbHOTO YAJIEHHS H30TEPMUYECKOM MTOBEPXHOCTH C
3aJ]laHHOM TEMIIEPATYPOH OT TOUYKU BO3AECHCTBHUS.

Cpennsist TeMIiepatypa 1 TEIUIOCOoIepKaHue MaTepuaia B 00J1aCTH IJIaBICHHUSL.
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47. BeiBozl (hopMyIibl, BeIpaXKaroIiel 3aBUCUMOCTh PaJinyca U30TE€PMBbI IUIABIEHUS OT BPEMEHU IS
N0JyOECKOHEUHOTO TeJla, ONpPEeeNICHHEe BPEMEHH NPEObIBAaHNS B COCTOSIHUY TIJIaBJICHUSL.

48. BbiBoJ1 GOpMYJIBI [UIs ONIPEEIICHUS] MAKCUMAIIBHOTO YaJIeHHUs H30TEPMHUECKON TOBEPXHOCTH €
3aJJaHHOM TEeMIEepaTypod OT TOYKM BO3JCHCTBHUS C YYETOM CKPBITBIX TEIUIOT IUIABJICHUS U
ucnapeHus Mateprana. Mozenan 3BaKyaluu paciiaBa ¢ IOBEPXHOCTH BO3JCHCTBUS.

49. TemnepaTypHOe TOJI€ TOYEYHOTO, TOCTOSHHO JAeHcTBYyromero ucrounuka teria (IIAW) s
noxyoeckoneuHoro teia. OyHkiws erf ornpeaeneHue u CBOMCTBA.

50. INonsarue u hopmyrna TemnepaTypsl npeaenbHoro cocrosuus npu aercteuu [1JIN1 B 16T

dusnueckue siBIeHNs, HabIr01aeMble PU B3aUMOJICHCTBUH MOTOKOB 3apsDKEHHBIX YaCTHIL C

BELIECTBOM.

51. Yro Takoe mapaMeTpbl COCTOSHUS TEPMOAMHAMUYCCKON CUCTEMBI.
52. Knaccuuxkanuys B3auMOACHCTBUN TEPMOIMHAMUYECKOW CUCTEMBI C BHEIITHEH CPEIOi.

3agauy B OMJIETHI DK3aMeHAa
1. 3amaya. Ha moBepxHOCTb BOJb(PaMOBOI 3aroTOBKH JEHUCTBYET HEMPEPBHIBHOE JIa3epHOE
usnydenue. [lapamerpsl u3nydeHus:: MOIHOCTD u3nyudeHuss — P = 1000BT koaddunment
nornomenuss noroka 7=0,3. Onpenenuts MakCUMAJIBHBIA pa3Mep OOJAcTH IIJIaBIICHHUS.

Bonbdpam: - TermonpoBoaHocts:, A = 0,86, Temneparypa mnasnenus:T, = 3380°C

2. 38.2!21‘121. HOBerHOCTI/I 3arOTOBKHU HArpeBaroT: SHGKTpI/I‘ICCKOﬁ ,Z[erﬁ U QJICKTPOHHBIM

aydoM, Hanpsokenue nyru U, =30B, ok nyru |,=200A, k03ddHULKEeHT NOIIOIEHNs TOTOKA

17,=0.6, KO3 GUIHEHT COCPENOTOUEHHOCTH kq = 3CM ™2, YCKOPSIOIEE HANPSIKEHUE JTyda

U, ==30xB, Tox myusa |,=200MA, xo3¢pdunuent mnornomenus mnoroka 77,=0.9,

ko3 durment cocpenorodennoctu K, =300cu . OnpenenuTs AHaMeTphl IATEH HAPeBa U

HanOOJIBIINI TETJIOBOM MOTOK B IIEHTpaX MATEH B 000X CIy4yasix ¥ CPaBHUTH PE3yJIbTaThI.

3. 3apmauya [ToBepXHOCTH MacCHUBHBIX 3arOTOBOK, U3 HEPXKABEIOLIEH cTalu, U aJIOMUHHUSA,
HarpeBaroT HENOIBUKHBIM MIEKTPOHHBIM JIy4oM. I10TOKM 3HEpruM pacnpeesieHsl 1o
HOpMaJIbHOMY 3aKOHY. OTnpeIenuTh JuaMeTp MsATHA HarpeBa, OLIEHUTh MaKCUMaIbHO
BO3MOXKHYIO TEMIIEpATypy B LIEHTPE MATHA HarpeBa Jjs Kaxa0i 3arotoBku. [lapamerpsl
AJIEKTPOHHOIO JIy4a: ycKopsitomiee HanpsbkeHne U=20kB, Tok myda | =10MA,
KOA(PUITUEHT COCPeTOTOYCHHOCTH moToka k = 900, ko3(h(HUIMEHT MOTJIONMIEHNUS TTOTOKA
1n=0.9. MarepuaJibl: HepKaBeromiasi CTajab — TEIUIONPOBOAHOCTE A = 0,3, amoMuHUN —
TEIIONPOBOAHOCTE A = 2,7.

4. 3apnaua Ne3 IloBepXHOCTh MacCHBHOM 3arOTOBKM M3 aJIOMUHHS HAarpeBarOT HEMOJBUKHBIM
AJIEKTPOHHBIM JIy4OM B JIBYX peknMmax. [Ipennonaraercs, 4To HOTOK SHEPTUU pacIpesieneéH
o HOpMalbHOMY 3akoHy. Pexum Nel: yckopsiomiee HanpspkeHue Ui=20kB, Tox myua
1:=50mA; Pexum Ne2: yckopstomee Hampspkenne — Upx=200kB, Tox mnyua [2=5MA,
ko duuueHt cocpenoroueHHocTH k = 400, koapdurment nornomenus noroka 1 = 0,8.
Onpenenutb TuaMeTp IMATHA HarpeBa, OLEHUTh MAKCUMAJIBHO BO3MOXKHYIO TEMIIEPATypy B
HeHTpe MiTHa HarpeBa. ONEHUTH TIYyOMHY NPOHMKHOBEHHS 3JEKTPOHOB B MaTepual B
KaXJIOM pexume. Marepuan: aJlOMUHHIA: TEIUIONPOBOJHOCTH:, A = 2,7, MJIOTHOCTb: p =

r
2,7 ot

5. 3anaua [ToBepXHOCTH MAaCCMBHOM 3ar0TOBKH M3 BOJIb()paMa HarpeBaroT ObICTPO ABHKYLIMCS
Ja3epHBIM JIy4OM B arMmocdepe 3amuTHOro rasa. [Ipeamosnaraercs, 4ToO MOTOK SHEPTHH
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27

pacmpenenéH Mo HOpMAIbHOMY 3aKOHY. [lapamMeTpsl H3IydeHHs: MOITHOCTh M3IIyU4eHUS —
P = 500BT, —k03ppuiiueHT cocpeaoTOYCHHOCTH ITOTOKa k = 2500 -xoa3¢ppunment

noryomenuss 1 = 0,6. CKOPOCTh NEpPEMEIICHUs Jiyda: v = 10%.Onpenenmb JaMeTp

MSTHA HAarpeBa U MAaKCUMAIBHO BO3MOXHYIO TEMIIEpATypy B IEHTpE NsiTHA HarpeBa. OIEeHUTh
JUTHHY BaHHBI pacruiaBa. Boasdpam: -TeIIonpoBogHOCTh:, A = 0,86,
TeMIIEpaTyponpoBoaHocTh: a = 0,13, Temneparypa miasinenus: Ty, = 3380°C.

3amaua Ilapamerpel KIID: yckopsitomee nHanpspkenwe Ui=20xB; tok nyda 11=50MA

cM
KOd(h(UIMEHT MOrjomeHus mnoroka 3Heprud N=0.9, ckopocTh nepeMeuieHus v = 2—-
C

HavanbHas Temmeparypa — 20°C. MaTepuan feTany: allOMHHHI - TEILIONPOBOJHOCTh: A =
2,7. Onpenenuts Bpemsi peObIBaHUS METAIJIA B )KUIKOM COCTOSIHUH

3anaua [Tapamerpst MBUT: yckopstomiee Hanpspkenue Ui=60xB; Tok nyda 11=150MA,
K03 UIIMEHT MOromeHuss notoka uepruu N=0.9,- ckopocTts nepemenieHus v = 1 CTM,

Ik
I1bT: HEPIKaBCrOLIas CTaJlb ~-TCIIONIPOBOIHOCTD: A= 0,3, cp = 5 —S o~ PAacCTOSAHHC
cm> VC

r =4cm. OnpenenuTb MaKCUMalIbHYIO TEMIIEPATYPY.

3agaya OnpenenuTs MTHOBEHHYIO CKOPOCTh OXJIAK/IEHUS Ha ocH IBa rnpu oopadotke [1BT
w3 tuTana npu 600°C. Iapamerpst MBUT: yckopsomee Hanpskeane U=80xB; Tok myua |
=500MA, k03hHUIHESHT MOTJIONIEHUs MOTOKa 3Hepruu N=0.9; CKOpOCTh MEpeMeIeHUs V =

1 %HBT: TUTaH-TEILIONPOBOIHOCTE: A = 0,15.

3amaya. Onpenenuts MoroHnyro suepruto MBUT, ecim MrHOBeHHAasi CKOPOCTh OXJIAXKIECHUS
Ha ocu apuxenus mpu T = 500°C, W = —150° C/c, TIBT — mexp: A = 3.8BT1/cM°C

Jox
em30(C’

JBMKEHHS U IPH KOTOPOI mupHHAa 30HbI Harpesa ¢ T > 1500°C ne Gonee 0,6cM

3amava [1BT w3 HepkaBerommii cranu: cp = 5 MBUT: p=4000BT, HailiTu CKOPOCTH

3agaua [ToBepXHOCTh TUTAHOBOW 3arOTOBKHM IOJABEPraeTcsl BO3IACHCTBUIO HMITYJILCHOTO
Ja3epHOro wu3nydyeHus: MomHocThio  p = 300BT. [dnurenpHocTh uMmynbca T = 1M,
spdexTuBHbIl auamerp d, = 1MM. Koapduument nornomenus wusznyuenus 71 = 0,6.
Onpenenutsb Gpa3zoBoe COCTOSHUE MaTepHaja pU BO3ACHCTBUU UMITYJIbCA U3TydeHUs. TUTaH:
TeronpoBogHocTs: A = 0,15, TtemmeparyponpoBogaocts: a = 0,09, Temmneparypa
raBieHus: Ty, = 1669°C.

3anaua. [16T u3 memu A = 3.8B1/cM°C, MBUT: -yckopsiommee Hanpsokenne U=80kB; Tok
ayda [1=200MA -ko3dduinmeHt mnorjomeHus — notoka sHeprun N=0.9; - cKOpOCTbH
nepeMenieHus v = 2 % OnpeienuTh MUPHHY 30HKI porpesa ¢ T > 600° C

3amaya. [IoBepXHOCTh TUTAHOBOW 3arOTOBKH IOJBEpPraercs BO3ACUCTBUIO MMITYJIbCHOTO
Ja3epHOro wu3nydeHuss MomHocThio  p = 300BT. [dnurenpbHOocTh uMIynbca T = 1M,
apdexTuBHb auamerp d, = 1MM. Koapduument nornomenus wusznyuenus 7 = 0,6.
Omnpenenutsd pazoBoOe COCTOSIHUE MaTepualia py BO3IEHCTBUU UMITYJIbCA U3JTyueHus. TuTaH:
TerionpoBogHocTs: A = 0,15, TtemmeparyponpoBogHocTh: a = 0,09, Temmeparypa
asyienus: T, = 1669°C
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TemMaTuyecKui nNJjaaH

Teopernueckne ocHOBBI PU3NKO-XMMHUYECKOH 00padOTKHU
no HanpapjeHuio noaroroBkm 15.03.01 «KMammHocTpoeHue»

«BLICOKOZ)(I)(I)CKTI/IBHBIe TEXHOJOTHYECCKUE TMTPOUECCHI U oﬁopyxmBaHne»

IMpo¢uib mMoaAroTOBKHU

IIpunoxenne 1

«
? Buabi yueOHoli padoTsl, Buabi DopmMbI
? S BKJIIOYasl CAMOCTOSAITEIbHYI0 CaMOCTOSITEIbHOM aTTecTanuu
Pasznena/rema °E’ E padoTy CTyIeHTOB H padoThI CTY/ICHTOB
S 5 TPYAOEMKOCThH B Yyacax
]
am
JI IT/C | JIab6.pa6 | CPC | KCP | K.P. | KII. | PTP | Pedp. p
Pazgen 1 OcHOBHbIE TOHATHA |
onpeaejJieHUs Kypca.
Tema 1.1 O630p ocHOBHBIX BH10B DO XMO.
dusndeckue NPUHIMIGI, JIeKAMUe B HX
OCHOBE, M, OCHOBaHHbIE Ha  HUX,
TEOJIOTUYECKHE  TpoIecchl  00paboTKH
MatepuainoB. Kiaccupukamus DOIXMO.
Pasrpanunuenue ANIEKTPOPUINYECKUX 6 1 2 5
METO/IOB 00paboTku Ha METO/bI,
OCHOBaHHBIC Ha BO3JECHCTBUH

KOHIIEHTPUPOBAHHBIX  MOTOKOB  DHEPIHH
(KITD) na oOpabaTkiBaeMbIli MaTepuai, WU
METO/IBI, OCHOBaHHbIE = Ha  JApPYTUX
MIPUHIIHAIIAX.
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Tema 1.2 IlonsaTue moroka. Buabl moTOKOB,
XapaKTePUCTHKU MIOTOKOB.
KonuentprupoBaHHble TOTOKU SHEPTUU U UX
BO3JICHCTBUE HA MaTepuanbl. [IpUHIUTIBI
TEXHOJIOTUM 00pabOTKM MaTepualioB C
MOMOIIBI0 KOHIIEHTPUPOBAHHBIX ITOTOKOB
seprun  (KIID) wm wux cpaBHeHHEe ¢
MEXaH000pabOTKOM.

Pasnea 2 TemnoBoe aeiictBue KIID Ha
KOHCTPYKLIMOHHbIE MAaTEePHUAJIbI

Tema 2.1 OCO0EHHOCTH  TEIIOBOIO
BozneiictBuss KIID wHa wmarepuanel B
YCIOBUSIX  Pa3JIMYHBIX TEXHOJOTMUYECKHUX
nporieccoB 00padotku KIID. ITlocranoBka
3a/1a4d HAaXO0XJICHUsI TEMIIEPATYPHOTO MOJIs
U orpeienieHus rpaHull (a30BbIX MEPEX0I0B
nipu aevicteun KI19.

Paznen 3 OO030p siBjieHHil mepeHoca M
(azoBbIX EpexonoB
Tema 3.1 TemnompoBogHoCTb, Auddy3us,

3IEKTPONPOBOAHOCTb, BSI3KOCTb, uX
CXOJICTBO M paziuuue. TerionpoBOIHOCTh
ra3oB, )KUAKOCTEN U TBEPABIX Teil. [Ipupona
TETJIOTIPOBOHOCTH B METaJIIax,
MOJTYTTPOBOTHUKAX u JTUDJICKTPUKAX.
Temnmodusnyeckue CBOICTBA  METAJIOB.
Ocobennoctu  BoszgeiictBuss KIID  Ha
Marepuabl c pa3IUYHBIMU
TerI0(U3NIECKUMH XapaKTePUCTHKAMHU.

Tema 3.2 Tlonstue (a3oBBIX MHEPEXOIOB.
OcobenHoctu  (ha30BBIX  IEPEXOJOB B
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METaJulaX MPH BBICOKOCKOPOCTHOM HarpeBe
¢ nomompo KIID. da3zoBbie mnepexois
HIepBOTO " BTOPOTO pona.
TepmonnHamuueckue XapaKTEePUCTHKH
¢a3oBbIx nepexonoB. [TonsTus >HTponMU U
SHTAJIBIINH B HE CTAI[HOHAPHBIX IPOLECcCaX.

Pa3znen 4 OcHoBHBIE ITOJIOKEHHMSI OOIIE

Teopuu o0padoTku aeraseii KII1J.
Tema 4.1 ®wusuveckue 3aKOHOMEPHOCTH,

OMKCBIBAIOIIUE TIpolecChl (HhOPMUPOBAHUS
KIID mist rexHonmorndeckux menei. O030p u
KpaTkas XapaKTEePUCTHKA W3BECTHBIX
METOJIOB O0pabOTKH JIeTayield C IOMOIIBIO
KIID.

Tewma 4.2 IIpocTpaHCTBEHHBIEC U BPEMEHHBIE
UJI€aTU3UPOBAHHBIE MOJIEIN UICTOYHUKOB
KIID u ux cBs3b ¢ peaqbHbIMU UICTOUYHUKAM

Pazgenr 5 DOjgeMeHTHI aHAJIHTHYECKOH
TeOPHUH TENJIONPOBOJIHOCTH.

Tema 5.1 OcHOBHBIE TOHATHUS U
ONpeAeIICHUs] AHAUTUTUYECKOW TEOPUH
TEIUIONPOBOTHOCTH: TEMIIEPATYPHOE IOJIE,
TPaJUEHT TEMIIEPATYPHI,
TEMIIEPATypPOIPOBOJIHOCTb, BHYTPEHHUE
TEIUIOBBIE IIOTOKU PACCESIHUS.

Tema 5.2 MareMaTrnueckuil annapar
aHAJINTUYECKON TEOPUU
TEIIONPOBOAHOCTH. BbIBO ypaBHEHHUS
TEIIONPOBOJHOCTH AJISL OTHOMEPHOTO U
obero ciayyaeB. [TocraHoBKa kpaeBoi
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3a7a4M TEIJIONPOBOIHOCTH. BHeniHuii
KOHBEKTHBHBIH M JIy4€BOH TEIIOOOMEH.

Tema 53 OcHoOBHBIE MO/ICJIbHbBIC
MpEACTaBICHUS B 3a/Jadax oOIpeaeseHus
TeMIepaTypHbIX ojen npu aericreuu KI19.
['panuubt MPUMEHUMOCTH MOJIETIEH.
Pu3znueckoe U MAaTEeMATHYECKOE ONMCAHUE
SIBJICHU, IIPOUCXOSIINX npu
B3auMoiericteuu KII3 ¢ BemecTBOM; CXEMBI
BBEJICHHUS TEIUIOTHI B MaTepual; 3aKOHBI
nepefauyd TeIUla Marepuany; TeIUIOBOU
OanaHc.

10

Pazgen 6 AHaJgurH4yecKHMe  MeETOIbI
peueHust 3aja4 HeCcTAllMOHAPHOI
TENJIONPOBOAHOCTH.

Tema 6.1 OkcrnepuMeHTaNbHBIE METOIbI
WCCIICJIOBAaHUS TEIUIOBOM OOCTAaHOBKH B
oOpabaTtsiBaecMoM Matepuaiie. [lnaBnenue,
WCIIapeHue U  TEIUIOBOE  pa3pylIeHue
MaTepHayoB.

11

Tema 6.2 MeTosb! OLIEHKH TEMIIEPATYPHBIX
MOJIEH  TOABMXKHBIX W HEMOABUKHBIX
TOYEYHBIX HCTOYHUKOB Telula. BriBox
NpUOMIKEHHBIX  QOPMYJ  HAXOXJIACHUS
rpaHull  (a3oBBIX ~ MEpPEeXoJ0B  JUId

MAaCCHUBHBIX TCII.

12

Paznen 7 Meroabl OLIeHKH
TeMIEPATYPHBIX M0JIel MOABHKHBIX U

13
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HENOJABHKHBIX HOPMAJIBHO
pacnpeieIéHHbIX MCTOYHUKOB TeIia
Tema 7.1 XapakTepUCTUKU HOPMAJIBLHO
pacnpeenéHHOro HCTOYHMKA Teria. BeiBoa
OCHOBHBIX (hOpMYIL.

Tema 7.2  AHaJIMTHYECKOE  pEIICHUE
ypaBHEHHUS [UIi TEMIEPaTypHOTO  MOJIA
HETIOABUKHOTO HOPMAaJIbHO
pacnpeieléHHOro UCTOUYHMKA TeIia.

14

Tema 7.3 TloHATHUS KPUTUYECKUX 3HAUYCHUI
MMOBEPXHOCTHOM MJIOTHOCTH MOIIHOCTU IS
MTHOBEHHBIX M HUMIIYJIbCHBIX, HOPMaJIbHO
pacnpenenéHHbIX HEIMOABUKHBIX
HCTOYHUKOB TeIia, co3aaBacMbix KIID.

15

Tema 7.4  AHanuTU4YeCKOE  pEIICHUE
yYpaBHEHUS Ui TEMIEPaTypHOrO  IOJIs
MOJIBU’KHOTO HOPMAJIBHO paclpeies€éHHOro
HCTOYHUKA TEIUIA B MACCUBHOM TEJIE.

16

Tema 7.5 TepmoaedopmalioHHbIe
nporueccel ipu o6pabdotke KIID; monsTre o
nedopmalusiax U HaNpSOKEHUSX — MpU
TEIJTIOBOM BO3JIEUCTBHH; 3aKOHOMEPHOCTH
Pa3BUTHSI YIIPYTOIUIACTHUECKUX JTehopMaliuii
W HamnpspKeHWW Ha CTaausX HarpeBa u
OXJIQXKICHHS;

17

Tema 7.6 Mexanuszm o0pa3oBaHUs
OCTAaTOYHBIX HANpPSKEHUN IpU TEIIOBOM
BO3JCHCTBUM Ha MaTepuall; BIMSIHHE
OCTaTOYHBIX Jeopmanuii 1 HaIpsHKEHUH Ha

18
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IMPOYHOCTh U SKCILUTYaTallUOHHBIC CBOMCTBA
neraneit mocie oopadorku KIID.

HToro 3a 6 cemectp

36

18

90

Hroro 3a kypc

54

36

90




