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1. IEJIM ¥ 3ATAYM JTUCIATIIAHBI

1.1. Heap u3yyeHus JUCHUILTHHBI — QOpPMHUpPOBaHUE Yy OaKkaIaBpoB 0A30BBIX 3HA-
HUI ¥ HaBBIKOB TEIUIO(U3HUUECKOTO IPOEKTUPOBAHNUS AIEKTPOHHBIX CPEICTB C UCTIONb-
30BaHMEM CHCTEMHOTO MOAX0/a Ha 0a3e mupokoro npumeHenuss 9BM u cucrem aBTo-
MaTU3UPOBAHHOTO TPOEKTUPOBAHUS.

1.2. 3agauu ocBOEHHUS TUCIHUIIJINHBI

OcBoeHne METOJIOB OXJKJECHUS W BJIAro3allUuThl JEKTPOHHBIX cpeAcTB. Dop-
MHUPOBaHUE MPAKTUYECKUX HABBIKOB MPOEKTUPOBAHUS M (DYHKIIMOHMPOBAHUS CIOMKHBIX
cucteM TeruioooMmeHa. [IpuMeHATh Mody4YeHHbIE 3HAHUS ISl pacyeTOB TEIUIOBBIX pe-
KUMOB MIPOCTBIX JIEMEHTOB U ycTpoicTB DC Ha ATamne uxX MPOEKTUPOBAHUS C MPUME-
HeHueM CAIIP na 6a3e HoBelMX nepcoHanbHbIXx DBM.

2. MECTO JUCIIIJIMHBI B CTPYKTYPE OIIOII

HuctunnuHa « Termnodu3nueckne mpouecchl B AIEKTPOHHBIX CPEICTBAX» OTHOCUTCS K
AUCIMILTMHAM YacTd, GOPMHUPYEMOl ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUH 0I10-
ka (mucrumumuHb 1o BeIoopy b1.B./1B.02.01) yuebHoro miana.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBTATOB OBYYEHMUA 11O IUC-
HUITJIMHE

[Tpouecc nzyyenuss qucuuiuinHel «Temnopuanyeckue mpoueccel B 3JIEKTPOH-
HBIX CPEJCTBaxX» HampasiieH Ha (HOPMHUPOBAHUE KOMIIETEHIUU!

[1K-3 - crmocobeH BIMOMHATh MPOSKTUPOBAHUE PATUOIIEKTPOHHBIX YCTPONUCTB B
COOTBETCTBUM C TEXHUUYECKUM 3aJaHUEM C MCIIOJIb30BAHUEM CPEACTB aBTOMATU3ALUHU
IIPOEKTUPOBAHHS;

[1K-4 - CnocoOeH pa3pabaTbiBaTh MPOrPaMMbl U METOJIMKH WUCIBITAHUN paguo-
ANEKTPOHHBIX YCTPOUCTB.

Komnerennus Pe3yabTaThl 00yueHUsi, XapaKkTepusyoume
copMHPOBAHHOCTH KOMIIETEHIIUHN

I1K-3 3HaTh

TEIUJIOBBIE PEXXUMBI OJTOKOB ¥ 371eMeHTOB DC U BHIOOP KOHCTPYKIIMH
PaaMaToOpPOB C MCIIOIH30BAaHHUEM COBPEMEHHBIX CHCTEM aBTOMATHU3UPO-
BaHHOTO MPOEKTHUPOBAHUSI.

YMETh

Bri6upats cuctemsl oxnaxaeHus nias POC u crmocoObl obecnieueHus
TEIUIOBBIX PEXKHUMOB, C HCIIOI30BAaHUEM CPEJICTB aBTOMATH3AIMH TIPO-
€KTUPOBAHHUSI

BIIAAETD

COBPEMEHHBIMH METOJIaMHU MPOCKTHPOBAHUS JJICKTPOHHBIX CPEICTB C
y4eToM o0ecreueHus: TEIIOBbIX pekuMoB. HaBeikamu 3D monemnmpo-
BaHUs KOHCTPYKITUH, ITO3BOJISIFOIIMMH YBHJIETh PE3YyJIbTaT MPOBEICH-
HBIX PACUYETOB.

I1IK-5 3HaThb




MPOTPaMMbl 1 METOAUKH UCTIBITAHUN PATMOAIEKTPOHHBIX YCTPOUCTB C
YYETOM TEIJIOBBIX PEXKUMOB

YMETh

pa3pabaThiBaTh NPOrpPaMMbl U METOAUKU UCTIBITAHUN PaMO3IEKTPOH-
HBIX YCTPOMCTB, C Y4ETOM TEIUIOBBIX PEKUMOB.

BIAJCTh

COBPEMEHHBIMH ITPOTPAMMHBIMU KOMILUIEKCAMHU Pa3padOTKU KOHCTPYK-
TOPCKOW M TEXHUYECKON JOKYMEHTAIUH.

4. OFBLEM JUCLUATIIMHBI (MOIYJIS)

OO1masi TpyJ0EMKOCTh JUCUMIUIAHBI « Ternoguinyeckue Mmpoueccsl B JIIEK-
TPOHHBIX CPEJICTBAX» COCTABIISAET / 3aYETHBIX €AMHMII.

Pacnipenenenne Tpy10€MKOCTH AUCHMUIUIMHEI IO BUIAM 3aHATHI

Ounasi popma o0yueHusI

Bun yaeOHo# paboTh Bcero Cemectp

4acoB 3

AyauTopHble 3aHATHS (BCEro) 72 72

B Tom yucie:

Jlekuu 18 18

ITpaxtrueckue 3ansatus (I13) 18 18

Jlabopartopusie pabotsl (JIP) 36 36

CamocrosiTesibHas padoTa 144 144

Kypcosoit npoekr + +

KoHtposibHas pabota

Bu mpoMexxyTOUHOM aTTecTalnm — 3a4€T

By mpoMeXyTOYHOM aTTecTaluy — SK3aMeH + +
OO6m1as Tpy10€MKOCTh qac 252 256
9K3aM. e]. 36 36

3aounasi gopma o0yueHust

Bun yueOHO# paOoThI Bcero Cemectp
4acoB 3
AyauTOpHBbIE 3aHATHSA (BCEro) 20 20

B ToMm uuncjie:

Jlexuun

ITpaktuueckue 3anstus (113)

oo |-~| 0o
oo |-~| 00

JlabopaTopusie padotsl (JIP)

CamocTrosiTesibHas padoTa 223 223




KypcoBoii npoekt + +

KonTponbHas pabota

By npoMeKyTOYHOM aTTecTaluy — 3a4€T

Bu mpoMexyTOYHOM aTTeCcTaly — SK3aMEH + +

O6m1as Tpy10€MKOCTh Jac 252 252
3K3aM. €1I. 0] 0]

5. COJEPKAHME JUCLHUILIIMHBI (MOYJIST)

5.1. Coaep:xkanue pa3aesioB JUCHUIIMHBI U pacnpeieieHue TPYA0eMKOCTH

o BUIaM 3aHATHI
ouyHas popma o0yuyeHnust

HaumeHoBaHue COI[ep)KaHI/IC pasaciia
TCMbI

JIekn

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

OcunoBHble noHs-Llenps u 3amaun Kypca. OCHOBHBIC TTOHATHUSA U]
TS W 3aKOHBI Te-onpeaeneHus. IIpomeccsl TemnomaccooOMe-
peHoca sHeprur HHa B mpupoze. OOmas xapakTepUCTUKE TeTll-
BEILIECTBA nomaccooomena B DC. Terio- U BJIarocTow-
KOCTh AJIEMEHTOB. TemnonpoBOIHOCTh (KOHH
yKTUBHBINA nepeHoc Teruia). [lonstue temn-
nonpoBogHocTH. 3akoH Dypee. TemioBble
Kod((uiMeHThl. TerIoBbIe COMPOTHBIICHUS.
MeTtoa 3JIeKTpOTEIIOBbIX aHayoruil. KoH-
BEKTUBHBIN TeriooOMeH. [loHsATHEe KOHBEK-
TUBHOTO TemjaooOMeHa. BuIbpl U pexumbl
nBIDKEHUSI cpenbl. Kpurepuun momgoOus.
Tennmoo6men u3nyuenueM. [lonarue uzmy-
yeHus1. OCHOBHBIE 3aKOHBI TETNIOBOTO U3ITY-
yeHus1. 3akoH [lnanka. 3akoH cMelleHus
Buna. 3akon Jlam6epra. 3akon Kupxroda.

24

42

CnoxxHbIHI [TonsiTue cnoXHOTO TErUI0OOMeHa. YpaB-
TEMmI000MeH HeHHe TerioBoro Gananca. Teronepena-
Ya yepe3 MJIOCKYI0 OJHOCIIONHYIO CTEHKY.
Temmonepenaya 4vepe3 IUIOCKYHO MHOTO-
CIIOMHYIO0 CTeHKy. Termonepenada yepes
MHOTOCJIONHYIO HUIMHAPUYECKYIO CTEHKY.
Ilepenaua Terna yepe3 OpeOpPEHHYIO IO-
BEPXHOCTH (paguaTop)

24

34

Braroo6Mer. 3akonbel @uka. Meroauka pacuera Biaro-
3amuThl. CrnocoObl BIAro3aluThl IOJHU-
MEpHBIMH MaTepuanamu. [epmernsanus.
CrniocoObl repMeTH3aIHH.

24

36

CraupoHapusiii u | HECTAlMOHAPHBIA TEMIIOBOH PEXHUM MpO-
HecTalMoHapHbIi | CTEHIIHX MOJIENeH dIEKTPOHHBIX CPEICTB.
4 |rermoble pesxu- | [IOHATHE  HECTAIMOHAPHOIO  TEILIOBOIO
MBI B pubopax | PeXuMa. IIpHOMIDKeHHBIC pacyeTsl HecTa-

LIMOHAPHBIX TeMmneparypHslx nojner. Cra-

24

26




IMOHAPHBIA TEIMJIOBOM PEXKUM MPOCTEH-
mux mozene POC. Tlonsrue cranuonap-
HOTO TeroBoro pexuma. OCHOBHBIE 3a-
KOHOMEPHOCTH  CTallMOHAPHBIX  TOJICH.
[Tpunmun cynepnozunuu. [IpuHiun mect-
HOT'O BIIUSIHUS.

Br160op cucremsl
OXJIAXKICHHS
AEKTPOHHBIX
CPEJCTB U CIIO-
coOb1 oOecrieue-
HUS  TEIIOBBIX
PEKHUMOB.

TemnoBbie pesxuMbl U ciocoObl obecneye-
HUS TemoBbIX pexumMoB POC. Mertoms
OIICHKHM TEIIOBBIX PEXUMOB. TerioBbie
pexumbl POC ¢ kpynHbIMH A€TalsiMU Ha
Iaccu M KacceTHoro tuma. Beibop cucre-
Mbl oxyaxaeHus g POC u crnocoObl
oOecrieueHurs TeTIOBBIX PEKHUMOB.
Knaccupukanus cucTeM  OXJIKICHHS:
BO3JIYIIHBIC CHCTEMBl OXJIAXIACHHS, >KHJI-
KOCTHBIC CHUCTEMBI OXJIKICHUS, HCIIApH-
TeJIbHBIE CHUCTEMbl OXJIAKICHHS, KOHIYK-
TUBHBIE CHUCTEMBI oxJIaxkaeHus. CrocoObl
WHTCHCHU(UKAIIUM TEIJIOOOMEHa PajJno-
3JIEKTPOHHBIX CPEACTB. MeTo/bl aHaiImn3a
Py TETUIO(QU3UIECKOM TMPOEKTHPOBAHUH
ajieMeHTOB. CrocoObl OXJaKICHHUS DJIIEK-
TPOHHBIX cpeacTB. Bribop cmocoba oxia-
sxkneaust DOC.

24

42

CrenuanbHbIe
YCTpPOMCTBA OX-
JaKJICHUSA  pa-
JTMOJICKTPOH-
HBIX CPEJICTB.

OCHOBHBIE 3JIEMEHTBl CHUCTEM OXJAXK]IE-
Husg. Temnonocutenu. TemmooOMeHHbIE
ycTtpoiicTBa. Bentunsaropsl. CrnenuanbHbie
YCTPOWCTBA OXJIAXKACHUS PaJMO3IEKTPOH-
HBIX CcpencTB. Buxpesbie TpyOnl. Tepmo-
cuponbl. TernoBeie TpyObl. Tepmonnek-
Tpuyeckoe oxJjaxzaeHue. Tepmocrartupo-
BaHHE C TOMOIIBIO TMOIYIPOBOIHUKOBBIX
tepmoOatapeit. [IpuHIMI AeiicTBUS U KOH-

CTPYKIUS TypOOXOJIOIUIbHHKA.

24

36

Hrtoro

18

18

36

144

216

3a04Has popma 00yueHus

HanmenoBaunue
TEMBI

ConeprxkaHue pasjena

Jlekin

[Ipak
3aH.

JIab.
3aH.

CPC

Bcero,
yac

OCHOBHBIE TOHS-
TUS U 3aKOHBI I1e-
peHoca SHEpPTUu |

BEIECTBA

[lens 1 3anaun kypca. OCHOBHBIE IOHATHUA U]
onpeneneHus. [Iporeccsl Termomaccooome-
Ha B mipupoje. OOmas XxapakTepucTUKe Ter
nomaccooomeHna B DC. Termo- 1 BIarocToi-
KOCTh 2JIEMEHTOB. TermonpoBoIHOCTh (KOHH
TyKTUBHBINA niepeHoc Teria). [lonstue Ter-
onpoBOAHOCTH. 3akoH Dypre. TemnnoBbie
Kod(duieHThl. TenaoBbIe COMPOTHBICHUS.
MeTol 3JIEKTPOTEIJIOBbIX aHaorui. KoH-
BEKTUBHBIN TeriooOMeH. [loHsITHE KOHBEKA
TUBHOTO TeII00OOMeHa. Buabl M pexuMbl

38

40




nBrKeHHS cpeabl. Kpurepun nogo0usi.
TermmooOmen u3nydenueM. [lonarue uzmy-
yeHusi. OCHOBHbBIE 3aKOHBI TEIJIOBOTO U3JTY-
yeHus1. 3akoH [lnanka. 3akoH cMeleHus
Buna. 3akon JlamGepra. 3akon Kupxroda.

CIIOXKHBIIA  TeIl-
JI00OMEH

[lonsitue cnoxHoro TeruiooOMeHa. Ypas-
HEHHe TeruioBoro Oanmanca. Terutonepena-
Ya yepe3 IUIOCKYIO0 OJHOCIOWHYIO CTEHKY.
Temonepenaya yepe3 IUIOCKYIHO MHOTO-
CIIOMHYIO cTeHKy. Temsomnepenaua uepes
MHOTOCJIONHYIO IIHJIUHAPHYECKYIO CTCHKY.
[lepenaua temna yepe3 OpeOpPEHHYIO MO-
BEPXHOCTH (paguaTop)

37

40

Birarooomen.

3akonbl duka. Meroauka pacuera Biaro-
3amuThl. CrocoObl BIaro3amuTbl OJU-
MEpHBIMH Marepuasiamu. ['epmernsanus.
CrniocoObl repMeTu3alnu.

37

38

CranuoHapHbIi U
HECTallMOHAPHBIN
TEIJIOBBIC PEKH-
MBI B IpudOpax

HecranmonapHbiii TEIJIOBOM PEXUM MPO-
CTEHIINX MOJIENEN 3JIEKTPOHHBIX CPEICTB.
[ToHsiTHE HECTAMOHAPHOTO  TEIIOBOTO
pexxuma. [IpubnukeHHbIe pacyeThl HecTa-
LUOHAPHBIX TeMmeparypHbix mojei. Cra-
LMOHAPHBIA TEIUIOBOM PEXHUM IPOCTEH-
mux mozenei POC. Tlonsrue cranumonap-
HOTO TEIJIOBOro pexkuma. OCHOBHBIE 3a-
KOHOMEPHOCTH  CTAallMOHAPHBIX  IOJIEH.
[Ipunnun cynepno3uuuu. [Ipunnun mect-
HOTO BIIUSIHUSA.

37

40

Br160p cucremsl
OXJIQXKICHHS
ANEKTPOHHBIX
CPEICTB U CIIO-
coOBI obOecrieue-
HUS  TEIJIOBBIX
PEXUMOB.

TenoBele pexxUMBbI U cIOCOOBI 0OecIeye-
HUS TemioBbIX pexuMoB POC. Merogsl
OLICHKH TEIJIOBBIX PEXHUMOB. TeroBsie
pexumbl POC ¢ KpynHbIMH JeTalsiMU Ha
IIIaCCH M KacceTHoro tura. Beioop cucre-
MBI oxnaxknaeHus a1 POC u cmocoObl
o0ecrniedeHus TEIIOBbIX PEKUMOB.
Knaccudukanmss cucrem  OXJaxacHUS:
BO3YIIHBIE CUCTEMBI OXJIAKICHUS, >KUI-
KOCTHBIC CHUCTEMBI OXJIQKJCHUS, HCIIAPH-
TeJIbHBbIE CHUCTEMbl OXJIAKICHHS, KOHIYK-
THUBHBIE CHUCTEMBI OXJyIaxaeHus. CrocoObl
WHTEHCU(PUKAIMU TEMJI00OMEeHa paauo-
ANIEKTPOHHBIX CPEJCTB. MeToabl aHaJM3a
pH  TEIUIOQU3UYECKOM TPOSKTHPOBAHHUH
aJ1eMeHTOB. CITOCOOBI OXJIAXKIECHUS DJIEK-
TPOHHBIX CpelCcTB. BriOop cmocoba oxia-
xneans OC.

37

43

CnenuanbHble
YCTPOMCTBA OX-
JaXICHUs  pa-
JTINODJIEKTPOH-
HBIX CPEACTB.

OCHOBHBIE JJIEMEHTBI CHCTEM OXJIAXK]IE-
Hus. TeruoHocutenu. TernooOMeHHBIE
ycTpoiictBa. Bentunsaropsl. CrnenuanbHbie
YCTPOMCTBA OXJIAXKIACHUS PaAUOIIEKTPOH-

HBIX cpeAcTB. Buxpesbie TpyOsl. Tepmo-

37

42




cudonbl. TeroBeie TpyObl. Tepmonnek-
TPUUECKOE OXJXKICHHE. TepMOCTaTHPO-
BaHUE C IOMOIIBIO IOJYIPOBOIHUKOBBIX
tepmoOarapeit. [IpuHuun aecTBUs U KOH-
CTPYKIHS TypOOXOJIOINITHHUKA.

Hroro 8 4 8 | 223 | 243

5.2 IlepeyeHsn 1a00pPaTOPHBIX padoT

Pacuer TemnoBbeIx xapakrepucTuk croek DC. McciemoBanre TEIIOBOrO pexknuMa
osoka DC.

MopaenupoBaHue TEMIIEPATYPHBIX MOJIEH MOLYJIEW HA EYaTHBIX IUIATAX.

MopenupoBaHue TEMIIEPATYPHOTO, ITOJISI M pACUET HAIE)KHOCTH MHTETPAIBHON
MHKPOCXEMBI.

MonenrpoBaHue TEMIIEPATYPHOIO MOJIS U pacyeT HaKHOCTH MUKPOCOOPOK.

MopaenupoBaHusl TEMIIEPATYPHBIX PEXKUMOB U BBIOOp TUIIA PaUATOPOB.

5.3 IlepevyeHb NpaKTU4YECKUX padoT

Oo6ecneuenne Brnarozauutel POC. Pacuer BpeMeHn Biaro3ammrbl repMoo00I0YKU
POC. BozneiicTBue Biiaru Ha MaTE€pHaIIbl U 3JIEKTPOpainodsieMeHThl. CriocoObl Biaro-
3alUThI 3JIEMEHTOB U y3510B POC.

OrnpenenuTs TEIIOBON PEXXUM 0JIOKa B TEPMETUYHOM KOPITYCE U €ro SJIEMEHTOB.

OnpenenuTs TEII0OBOM PEXXUM 0JIOKa B TEPMETUYHOM KOPITYCE C BHYTPEHHUM I1e-
pPEMENIMBAHUEM U €r0 3JIEMEHTOB.

OnpenenuTh TEIIOBON PEXXUM 0JIOKa B TEPMETUYHOM KOPITyCE C HAPYKHBIM 00-
ITyBOM.

PaccunTaTh TENI0BON PEXXUM T€pMETUYHOTO 0JI0KA C OPEOPEHHBIM KOPITYCOM.

Paccuurats TeninoBoi pexxum 0s0ka B iephopupoBaHHOM KOPITYCE U €0 AJIEMEH-
TOB.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBUM ¢ y4eOHBIM IIIAHOM OCBOCHHE JUCIUILIAHBI MPEITyCMaTPUBACT
BBITIOJTHEHHE KYPCOBOTO TIPoeKTa B 3 cemecTpe (0uHOe oOydeHwne), B 6 cemecTpe (3a04-
HOE 00yueHue).

[IpumepHas TemMaTuka KypcoBoro mnpoekta: «Temnodusnyeckue mporiecchl B
AIEKTPOHHBIX CPEICTBAXY.

Temoli KypcOBOTO NMpOEKTa SIBJSETCS pacyeT TEIUIOBBIX PEKUMOB OJIOKOB U 3Jie-
MeHTOB DC U BBIOOP KOHCTPYKIIMH pajandaTopa Mo MpeasiokeHHOMY BapuaHTy. Kypco-
BbI€ MIPOEKTHI UCCIIEIOBATENBCKOTO MPO(UIIS CBSI3aHBI C TEOPETUUECKUMH M IKCIEPH-
MEHTaJLHBIMH UCCIIEIOBAHUSMHU B 00J1aCTH KOHCTPYHPOBAHHUS DJIEKTPOHHBIX CPEJICTB.



3afaun, peniaeMble MPU BBITTOJIHEHUU KYPCOBOIO MPOEKTA:
BriOpath crioco6 oxnaxaeHus 61oka 9C
PaccuntaTh TemmoBoi pexxum O10ka
Paccuurate paguarop ajs HanboJiee TeIIOHArPYKEHHBIX TPAaH3UCTOPOB
KypcoBoii mpoekT BkIoyaT B ce0d TIpaduuecKkyld YacTb U pacyeTHO-
NOSICHUTEIIBHYIO 3aIHCKY.

7. OHEHOYHBIE MATEPHAJIBI U151 IPOBEJEHUA TPOMEXKYTOYHOM
ATTECTALIUA OBYUYAIOIIUXCA IO AUCHUIIVIMHE (MOAYJIIO)

7.1. Onucanue mokasarejied M KPpUTEPHUEB OLCHUBAHUA KOMHeTeHIII/Iﬁ Ha
PA3INYHBIX 3Tallax UX q)OpMI/IpOBaHl/IH, OIINCaHuC MIKAJ ONCHUBAaHUA

7.1.1 Tan TeKymero KOHTPOJIst

Pe3ynbpTaThl TEKyIIEro KOHTPOJISI 3HAHUM JJIs1 OUHON U 3a04HOU (hopM 00ydeHUS
OIICHUBAIOTCS MO CUCTEME:

«aTTECTOBAHY,
«HE€ aTTCCTOBAH).
Komnerenmusi)  Pesyabrarsi 06yyenns, Kputepuu ATTecTOBaH He aTTecToBan
XapakTrepusyroumue OlICHUBAHUS
¢(hopMHPOBAHHOCTb KOMIIE-
TEHIHH
IK-3 3HaTh AxTtuBHas pabora Ha nmabopatop- | Beimonrernue padot B | HeBeimonueHue pa-

TEIUIOBBIE PEKUMBI OJ10-
KOB H 31eMeHTOB OC 1
BEIOOp KOHCTPYKITHH pa-
JIaTOPOB C MCIIOJIE30BA-
HUEM COBPEMEHHBIX CHC-
TeM aBTOMAaTH3UPOBAHHO-
T'0 MPOCKTUPOBAHMUS.

HbIX U IIPAKTUYCCKUX 3aHATHUAX,
OTBCYACT HA TCOPETUICCKHUC BO-
MPOCHI IIPH 3aIUTEC.

CPOK, IPELyCMOT-
PeHHBII B pabounx
porpamMmmax

00T B CpOK, TIpexy-
CMOTpPCHHBIH B pabo-
YHX IPOrpaMMax

YMETH Perenue craHnapTHBIX NPakTH- | BeimonHeHne padot Hesbinonnenue
Bri6upats CHCTEMBI YECKHUX 3a/ad. B CPOK, NIPEYCMOT- | paboT B CPOK, Ipe-
oxnaxaeHus st POC u PEHHBIH B pabo4mx JlyCMOTpPEHHBI1 B
CrocoObl  obecrieueHus IIporpamMmax paboumx mporpam-
TEIUIOBBIX PEXHMOB, C Max
UCTIOJIb30BaHUEM

CPEICTB aBTOMATU3ALUH

MPOEKTUPOBAHUS

BIAJETh Pemtenne npukiagHeIX 3a1ad B BrimonHenue pador Hesbimonuenue
COBPEMECHHBIMH ~ METO- | KOHKPETHOW IpeIMeTHOH obnac- | B CpPOK, IPeaycMoT- | paboT B CPOK, Ipe-

JaMH  TPOCKTHPOBAHUS
AJIEKTPOHHBIX CPEACTB C
y4eToM  olecreueHust
TEIUTOBBIX PEIKHUMOB.
Haswsikamu 3D mMonenu-
POBaHUSI KOHCTPYKIIHH,
MO3BOJSIFOIIUME ~ YBU-
JIETh pe3yNbTaT IMPOBe-
JICHHBIX PacYeTOB.

TH.

PEHHBIH B pabo4mx
IporpaMMax

JlyCMOTpPEHHBII1 B
pabounx mporpam-
Max

[1K-4

3Hatb

OporpaMMbl ¥ METOJU-
KA HCIBITAaHUH paguo-
SNEKTPOHHBIX ycCT-
pPOMCTB C YYETOM Tell-

AxTuBHas pabora Ha naboparop-
HBIX W TPaKTHYECKUX 3aHATHSAX,
OTBEYACT Ha TEOPETHYECKHE BO-
MPOCHI TIPH 3aIIUTE.

Brinonnenue pa-
00T B CpOK, IIpe-
JYCMOTPEHHBIH B
paboumx mpo-
rpaMMax

Hesbimonuenue
paboT B CpoK, TIpe-
JYCMOTPEHHBIH B
paboumx nporpam-
Max




JIOBBIX PCIKMMOB

yMeThb
paspadaTbIBaTh po-
rpaMMBbl ¥ METOJUKH

WCIBITAHUN PATUODIIEK-
TPOHHBIX YCTPOICTB, ¢
Y9eTOM TEIUIOBBIX pe-
JKFIMOB.

Pemienue CTaHAApTHBIX MPaKTU-
YCCKHUX 3aJa4.

Brinonuenue pa-
00T B CPOK, TIpe-
JlyCMOTpPEHHBI B
pabouux mpo-
rpamMmax

Hespinonnenue
paboT B CpoK, TIpe-
JlyCMOTpPEHHBIH B
pabounx mporpam-
Max

BIIAIETh
COBPEMCHHBIMH  TIPO-
TPaMMHBIMH ~ KOMILJICK-

Pemenune npuknagHeIx 3amad B
KOHKPETHOH IMpeaMeTHOH obac-
TH.

Brinonuenue pa-
00T B CpOK, TIpe-
JlyCMOTPEHHBII B

Hesbimonnenue
paboT B CpoK, mpe-
JIyCMOTPEHHBII B

camMu pa3pabOTKH KOH-
CTPYKTOPCKOM U TEXHHU-
YECKOM JOKYMEHTaI1H.

pabouux mpo- paboumx nporpam-
rpamMMax Max

7.2 IllpuMepHbBIA NepedyeHb OLEHOYHbIX CPEJCTB (THUIOBbIE KOHTPOJIbHbIE 3a-
JaHMSl WIH WHbIe MAaTePHAJIbI, HEO0OX0AMMbIe [JISl OLCHKHM 3HAHWI, YMEeHU, Ha-
BbIKOB M (WJIH) ONBITA 1ESATEJILHOCTH)

7.2.1 IlpumepHbIil epevyeHb 3aJaHNH IS IOATOTOBKH K TeCTHPOBAHUIO

1. Meroa onpeneneHus TEIIOBbIX KOA(h(UIIMEHTOB, KOTOPHINA CBOAUTCS K pellie-
HUIO CUCTEMbI YpaBHEHUM OallaHca, TETJIOBOM SHEPTUHN WUJTU TEIJIONPOBOIHOCTU B KaXK-
JIOM KOHKPETHOM CITy4ae, SIBJISICTCS:

a) DOKCIepUMEHTAILHBIM

b) Teopernyeckum

C) AHaJIUTHYECKUM

2. BonbIIMHCTBO peanbHBIX HArpeThiX 30H POC SABISIIOTCS CUCTEMOM C:
a) IaJbHUM IOPSIKOM

b) OMMKHUM MTOPSIKOM

C) CpeIHUM MOPSIKOM

3. MeToibl UCCIIeI0BaHUs, KOTOPBIC IIPUBOIAT K cHCcTeME (POPMYJI, ITO3BOJISTIO-
IIUX MOJYYUTh HH()OPMAIHIO O TEIJIOBOM I0JI€ TIPOCKTHPYEMOM CHCTEMBI B 00IIIEM
BHUJIC, HA3BIBAIOTCS:

a) DKCIepUMEHTATbLHBIMU

b) TIpuOIMKCHHBIMU aHATUTUICCKHUMHU

C) AHaAJIOrOBBIMH

4. D beKTHBHOCTh MPUHYIUTEIBHOIO BO3AYIITHOIO OXJIaXKICHUS TEM OOJIbIIIC:

a) YeM BBIIIE TeMIIepaTypa 00AyBalOIIEro BO3AyXa U ueM OOJIbIIIE €ro CKOPOCTh
b) 4em Hmke TemmepaTypa 00ayBalOIIEro BO3AyXa U ueM OOJIbIIIE €ro CKOPOCTh
C) YeM HUXe TeMmIepaTypa 00yBaloIIero BO3AyXa U 4YeM MEHBIIIE ero CKOPOCTh

5. Bei6op crioco0a oxaxaeHus Ha paHHEW CTaIuu KOHCTPYUPOBAHUS:
a) JaeT BO3MOXXHOCTH OIEHHTH BEPOSTHOCTh OOeCreueHus 3aJaHHoro mo T3 Te-
moBoro pexuma POC




b) maer BO3MOXKHOCTB OIECHUTh TOYHOCTH OO€CIeUeHHs 3aganHoro mo T3 rerio-
BOro pexxuma POC

C) He JAaeT BO3MOXKHOCTH OLIEHUTh BEPOSTHOCTh MU TOYHOCTH 0OECIICUCHHUS 3a-
nanHoro 1o T3 TemioBoro pexuma POC

6. UTO OTHOCHUTCS K MEPBUYHBIM (haKTOpaM, BIHUSIOIIMM Ha TEIUIOBOU PEKUM
P2C?

a) W3MEHEHHE TeMITepaTyphl OKPYKAOIIel Cpe/Ibl U BHEIITHHE TEIIOBBIC ITOTOKH

b) nmaBnenue BHyTpH Kopmyca POC

C) BIAXHOCTh

7. Anamna3zoH u3MeHeHus TeMnepaTypbl oKpy:katomeit cpebl ot -60 mo +60 °C
XapakTepeH JJIs:

a) kopabenbHbIX POC

b) mazemubix POC

C) pakeTHO-KocMudeckux POC

8. UTO Takoe TEPMOCTOUKOCTH?

d) 3TO CIOCOOHOCTh MarepHaioB 3eMeHTOB PDC KpaTKOBPEMEHHO WU JJTU-
TEJIbHO MPOTUBOCTOATH BO3ACHCTBHUIO BIIAYKHOCTH

b) »T0 cmocoOHOCTE MarepuanoB 31neMeHTOB POC KpaTKOBPEMEHHO WM JITH-
TEJIBHO MPOTUBOCTOSATh BO3JICUCTBUIO HU3KUX WJIM BBICOKMX TEMIIEPATyp, a TaKXKe pe3-
KHX U3MEHEHUH TeMIeparyp

C) 9TO CIOCOOHOCTh MaTepHuaioB 3JeMeHTOB POC KpaTKOBpPEMEHHO WIIH JTH-
TEJIBbHO MPOTUBOCTOSATH BO3ACHCTBUIO JABICHUS

9. TerioBast 3HEPTH, BBIACIAIONIASACS B CHCTEME, TPUBOIMT K:
a) TMOBBIIICHUIO €€ TEeMIIEPATYPhI

b) moHmwkeHHIO €€ TeMITepaTyphl

C) CcTaOMIBHOCTH €€ TeMIIePaTyphl

10. J{s1 OOoNbIIMHCTBA TUANIEKTPUKOB C TIOBBIIICHUEM TEMIIEPATYypPHI:

a) JMANIEKTpUYECKas MPOHHUIAEMOCTh YBEIMYMBACTCS, a TAHICHC yria MOTeph
YMEHBIIIAETCS

b) nwdnexTpuveckas MPOHUIIAEMOCTh YMEHBIIIAETCS, a TAHTEHC YIJa MOTeph
YBEIIMYMBAETCS

C) IuANIEKTpUYEeCKasi MPOHUIIAEMOCTh U TAHTCHC YTJIa TIOTEPh HE MEHSIOTCS

11. Yto Ha3pIBaeTCS TUTPOCKONUYHOCTHIO?
a) CrocoOHOCTH MaTepHaa MOrJIONATh BOJSHBIC MAphl U3 BO3/IyXa

b) Cnoco6HOCTh MaTepraa BeIACIATh BOISHBIC TTAphI
c) 1+2

12. OTHOLIEHHE KOJIMYECTBA APOB BOABI B BO3/IyX€E K €r0 KPUTUUECKOMY 3HaUE-
HUIO — 3TO:



a) a0COJIOTHAS BIAKHOCTH
b) BiaXxHOCTH
C) OTHOCHTEIbHAS BIAKHOCTH

13. HOpM&JIBHOfI OTHOCUTENBHOU BIAKHOCTBHIO CUUTAETCS BJIA’KHOCTD, paBHas
a) 60-70 %
b) 70-80 %
c) 80-90 %

14. ITpouecc MOTJIONIEHHS BIaru MOBEPXHOCTHIO MaTeprasa Ha3bIBAETCA:
a) abcopOrus

b) amcopOius

C) copOuus

15. T'uapodoOHBIE — 3TO MaTepHalIbl, TOBEPXHOCTh KOTOPBIX:
a) He CMayuBaeTCs BOJOM

b) cmaumBaeTcs BojOMH

C) OTTAJKUBAECT BOAY

16. Ilnenka Boabl, 0Opa3yroascs Ha MOBEPXHOCTU JUAIICKTPUKA:

a) yJIyd4IllaeT ero 3JEKTPUUCCKHE apaMeTPh

b) yxynmraer ero 3ieKTpUYECKUE TapaMeTphl

C) HE BIHUACT HA €ro IEKTPUICCKUE TapaMETPHhI

Ortgert 2

17. SIBneHre KOHBEKIIUM 3aKIH0YaETCS B TOM, YTO

a) OoOMEH 3Heprued MPOMCXOAUT OT HEMOCPEACTBEHHOTO OOMEHa dHepruei (Te-
JIOM) MEKy COCETHUMU aTOMaMu TBEPJIOTO TeJia UK COTIPUKACAIONTUMUCS TPYyTIIaMu
aTOMOB

b) oOMeHn sHeprueli Mexay ABYMS MaKpOCKOIMHUYECKUMH TEJIaMH MPOUCXOIUT
MIOCPEACTBOM 3JIEKTPOMArHUTHBIX BOJIH

C) MEepPeHOC TEIUIOBOW DHEPTUU OCYIICCTBIACTCS MEPEMEIICHUEM TPYII aTOMOB
WJIU MOJIEKYJT

18. Uto Takoe TENI0npoOBOIHOCTh?

a) OOMeH dHepruel MoCPEICTBOM JIEKTPOMArHUTHBIX BOJTH

b) Ilepenmada myTéM HEMOCPEICTBEHHOTO OOMEHA DHEPTUEH MEXIY COCCTHUMHU
aToOMaMHu

c) IlepeHOC TEIUIOBOI PHEPTUU TIEPEMEILICHHEM TPYIIIT aTOMOB HJIH MOJICKYJI

19. Yto Takoe TEILUIOBOM MOTOK?

a) COBOKYIHOCTH 3HAYCHUI TEMIIEPATyphl BO BCEX TOYKAX Teja

b) KommuecTBo Teria, MepeHOCHMOro Yepe3 KaKyro-In00 H30TEPMHUYCCKYIO T10-
BEPXHOCTb B €IMHUILY BPEMEHU

c) Ilpenmen OTHOIICHHS HM3MEHEHHUS TEMIIEPATypbl K H3MEHEHHIO PaCCTOSHUS
ME¥K]ly U30TepMaMu



20. Haubomblllee U3MEHEHHE TEMIIEPATYPhl MPOUCXOAMUT MPH TEPEX0ae OT H30-
TEPMBI K H30TEpPME:

a) IO HOpMaJIH

b) mo kacaTenbHOI

C) HW3MEHEHHE TEMIIEPATYPhl BOOOIIE HE IPOUCXOIUT

21. TIporecc TEIIOMPOBOIHOCTH HEPA3PHIBHO CBS3aH:
a) C pacmpoCTpaHEHUEM TEMIIEPATyPbl BHYTPH Telia
b) ¢ pacnpocTpaHeHreM TeMIIepaTypbl BOKPYT Tela
C) He CBsI3aH C PaCIpOCTPaHSHUEM TeMIIEPaTyphl

22. KOHBEKTUBHBIM TEINIOOOMEHOM, HJIU TEINIOOTAAaYeH, Ha3bIBACTCS:

a) mporiecc MepeHoca TeIla MEXIy IMOBEPXHOCTHIO TBEPAOIO Telld, ¢ OJIHOM
CTOPOHBI, Y )KUJKOCTBIO HJIU Ta30M, C APYroun

b) mpomecc nepeHoca Tera MEKAY MOBEPXHOCTIMHU TBEPIBIX TEI

C) mpoiiecc mepeHoca Termia MEKIY KUIKOCTHIO U ra30M

23. TypOyNneHTHBIM PEKUMOM JBHKCHUS CPEJIbl HA3bIBAETCS PEKUM KOT/Ia:

a) YaCTHIIBI ABMKYTCS MapaslICIbHBIM MOTOKOM B KaHAJIE MapajlieIbHO CTEHKAM
b) dacTHIBI B TOCTYMATENFHO TIEPEMEIIAIOIICHCS MACCE IBHKYTCS XaOTHUECKH
C) MPOUCXOIHUT MEPEXOJ OT MEPBOTO PEKUMA KO BTOPOMY

24. Kputepuii nogodus PeitHonbaca:

a) oTpaxaeT GU3NIECKHUE CBOWCTBA KUIKOCTH

b) xapakTepusyer HHTEHCHBHOCTH MPOIECCa KOHBEKTHBHOTO TEIUIOOOMEHA Me-
KAY KUIKOCTHIO U TOBEPXHOCTHIO TBEPJIOTO TENa

C) ompenenseT XapakTep TCUCHUS KUIKOCTH H MPEJCTABISICT COO0H OTHOIICHUE
CUJI HHEPLIUU U BA3KOCTH

25. Ilpu naMUHApHOM JBU>)KEHUU CPEAbl MAKCUMAaIbHON CKOPOCTBIO IBUKEHUS
o0aaroT:

a) TMPUCTEHOYHBIC CJIOU

b) ueHTp moToka

C) CKOpPOCTH BCEro MOTOKA MPUMEPHO OJMHAKOBA

26. [Ipn nepexoAHOM pEKUME XAPAKTEP ABUKEHUS ONPENECIAETCS:

a) 0e3 M3MEHCHHUS BEIMYMHBI M HATIPABJICHUS BEKTOPA IBUXKCHHUS CPEIIb
b) TONBKO M3MEHEHHUEM BETMUNHBI

C) TOJIbKO HAIPaBJICHUEM BEKTOPA JBHIKCHHS CPEIIbI

27. Kputepuit mogo06usi, KOTOPbIA yCTAaHABINBAET CBSA3b MEKITY CKOPOCTHIO U3-
MEHEHHSI TEMIIEPATYPHOTO IM0JIsA, PU3UUECCKUMU IMapaMeTpaMy U pa3MepaMu Teja:

a) Kpurepuii mogoous I'pacroda

b) Kputepuii momodus ®ypee

c) Kpurepuit mogoous Hyccenbra



7.2.2 IlpuMepHBIA NepeyvyeHb 3aJaHNH VISl pelIeHUus1 CTAHAAPTHBIX 32124

1. HauOomnbiliee n3MEeHEHUE TEMIIEPATYPBI IPOUCXOAUT MPHU MEPEXOJIE OT U30TEPMBI K
U30TEPME :
2. I'papueHTOM TemmepaTyp Ha3bIBalOT HA3BIBACTCS MPEET OTHOLICHUS U3MEHEHUS
TEMIIEpaTypbl K U3BMEHEHHUIO PACCTOSHUS .
3. Ilpouecc pacnpocTpaHEeHHs 3JEKTPOMArHUTHBIX BOJH, UCIYCKA€MBIX TEJIOM MpHU
npeoOpa30BaHUM BHYTPEHHEH 3HEPrUU Tella B PEe3yjbTaTe BHYTPUMOJEKYJSIPHBIX H
BHYTPHUATOMHBIX :
4. COBOKYITHOCTBIO MPOLECCOB HUCITYCKAHMS, NIEPEHOCA, MOIJIOUIEHUS, OTPAKEHUS U
MIPOITYCKAHMS TEIJIOBOTO U3ITyUYEHHUS Ha3bIBACTCS

5.CpaBHUTH t T 27 A,
KO3 PUITEHTBHI t, /
TEIJIONPOBOJHOCTU CJIOEB TIJIOCKOM CTEHKHU IMPHU
0,=0, !
| X
1. CpaBHUTH TEIJIOBBIC __AN00°C
noroku Q, uQ,! 200 °C
300 °C
o
& o
7. CpaBHUTH CTETICHU YEPHOTHI TJIAJIKOM U IlIe- A) €, < Ey
pPOXOBaTOM MOBEPXHOCTEH ! Be =¢
an wep
B) 82,7 > gmep
8.YKa3aTh MaTeMaTUYECKOE BHIPAKECHUE A t=T1(x1)
3-MEpHOTO CTAI[MOHAPHOTO B t= f(x)
TEMIIEpaTypHOTro moJi! By t=f(X,V,2,7)
nt="~1(xYy,z)
9. CpaBHHTH TEILIOBEIE __A100°C
noroku Q uQ,! A)Q =Q,
B)Q, <Q,

B)Q >Q,




7.2.3 IlpumepHbIi NIepevYeHb 3aJaHUI JAJI5 PelleHus MPUKJIATHBIX 32124

Temnora otmaercs cBOOOHON KOHBEKITUCH OT TOPU30HTAIBLHOTO

e apa umaoi | = 0,2 M, muamerpom d = 0,2 M 1 Temnepa-  A) 52,4
Typoii crenku t.= 30 °C k Bo3ayxy Temmeparypoii t = 10 °C. b) 4,16
Omnpenenuts oTnannyo Temiory Q B Bt, ecnm s Bo3ayxa: Pr B) 10,5
=0,7: I 33,3
A =0,025 Br/(MK); v = 14,2*10°m?/c!

Temnora mepeaaeTcst OT TOPSYETO TETUIOHOCUTEIIS K XOJIOTHOMY

yepes IIIOCKYI0 CTEHKY MOBEPXHOCThIO F = A) 0,122
0,2 M2. OnpeeuTh TEPMUIECKOE COTPOTUBIICHUE Terionepeaa- b) 8,2
YU, €CIIU: B) 13,1
a, =500 B1/(M°K); «, = 50 B1/(M?K); I') 65,6

o =0,1 m; 4 =1 Br/(MK)!
Temnora nmepemaeTcst OT rOPsSYEro TEIIOHOCUTENS K XOJIO0IHOMY

yepes HWINHAPUYECKYI0 CTEHKY ITMHOM L = A) 0,108
0,5 M. Onpenenuts yAeabHbINA JIMHEWHBIA TeIIoBo MoTok g, B b) 9,26
Bt/Mm, ecin: B) 116
a, = 500 Bt/(m°K); a, = 50 B1/(M?*K); I') 233
d,/d, = 0,2/0,21 m; 4 =10 B1/(mMK);

At =8 K.

TemnnoTa nepenaeTcst TEMIIONPOBOIHOCTHIO Yepe3 2-CIOUHYIO 1U-
JUHAPUYECKYI0 cTeHKy jutiHoi L = 0,8 m. Onpenenuts nepenan- A) 80

Hyto Teruioty Q B BT, ecinu: b) 100
d,/d,/d, =0,45/0,5/0,6 m; A, =1 B1/(MK); t, =120 °C; A,= B) 118
0,05 Br/(MK); t_,=60°C. I) 236

Termnora nepegaeTcs TEMIONPOBOJHOCTHIO YepPE3 2-CHOMHYIO
IJIOCKYIO CTEHKY noBepxHOocThIo F = 0,8 M%. Onpegenuts Temmne-  A) 400

paTypy MeKIy CIIOsIMU t , eciu: b) 450
5, =02 m; 4,=1Br/(MK); t, =550 °C; B) 500
T) 550

0,=0,02 m; 4,= 0,1 Br/(MK); t_,=350°C.
Bo3nyx ¢ temnepatypoii t; = 50 °C aBuxkeTcst co CKOPOCTbIO W =

c2

15 m/c B TpyOe auamerpom d = 0,1 M, qmuHOM A) 0,229

L =5 m u remneparypoii crenku t, = 40°C. b) 43,7
B) 137

OmnpenenuTts yIenbHbIM TMHEHHBIN TEIJIOBOM OTOK (, B BT/M, I) 685

ecnu 11 Bo3ayxa: v = 18*107° m¥c;
A =0,028 Bt/(MK); Pr =0,7.



Yemy paBHa MIPUBE/ICHHAS CTEIICHb YEPHOTHI ABYX MapajienbHbix  A) 0,14

MMOBEPXHOCTEM, €CIIU: b) 0,8
g =0,25; ¢, =0,57 B) 0,2
I 0,5

14.
15.

16.

17.

18

19

20
21
22
23
24
25
26
27
28
29

7.2.4 IlpumepHbIii IepevyeHb BOMPOCOB VISl MOATOTOBKH K IK3aMeHY

Bnusinue Tersia u Biaru Ha POA u e€ aneMeHThI.
CniocoObl IepeHoca TEIMJI0BOM SHEPTUH B TBEPJIbIX TeIaX, KUAKUX U ra3000pas-
HBIX Cpeax.
OcHoBHBIE TETIOMU3UUECKUE XAPAKTEPUCTUKH.
TennonpoBoHOCTh (KOHAYKTUBHBIN TIEPEHOC TEILIa).
3akoH Dypre. Guzndeckuit cMbIC KOIDPUIIUEHTA TETIONPOBOJHOCTH.
3akoH Dypbe. MeToabl ANEKTPOTEIIOBBIX aHanoruit (3TA).
TeronpoBOIHOCTE YEPE3 MIIOCKYIO OJTHOCIOMHYIO CTEHKY.
TeronpoBOIHOCTE YEPE3 MIIOCKYIO TPEXCIOUHYIO CTEHKY.
Ornpenenenue rpaiieHTa TEMIIEPATYPHI.
. KonBekTuBHbBIN TemnoooMeH. 3akoH HeroTona-Puxmana.
. Buibl 1 pexuMbl IBUOKEHUS CPEIbI.
. Kpurepuii nono6us.
. TemmooOMeH uznmydenueM. TeroBoit 6anaHc JiyarcToro terooomena. [lepe-
HOC TeIula U3ITy4eHUEM.
OcCHOBHBIE 3aKOHBI JIyYUCTOT'O TEIJIO0OMEHA.
JIyqucTsIil TETII000MEH MEXKY MapaieIbHBIMU TOBEPXHOCTAMU. JIyduCTHIi
TEMI000MeH
IPU HAJTMYUU SKPAHOB
Crnoxusblii TeriooomeH. Temtonepenaya yepes3 OAHOCIONHYIO 1 MHOTOCIIOHHYIO
MJIOCKUE CTEHKH.
Temnonepenayda yepes MWIMHIPUUIECKYIO cTeHKY. Ciyuail opeOpeHHOM moBepx-
HOCTH.
. TemnomaccooO6MeH B nByx(dazubix cpenax. Juddyszus. IlepBolit u BTopoii 3akoH
duxka.
. IlepeHoc Bnaru yepe3 MaTepuall ¢ MOMOIIbIO CIENUAIBHOTO MOTOKA, 3aKOH [ 'eH-
pHu.
. Dusnveckuit cMbICs KodDPUIeHTa pacCTBOPUMOCTH.
. MeTroauka pacuera Biaaro3amuTsl POA
. HectaumoHapHbIN TEMIOBOU PEKUM.
. OCHOBHBIE 3aKOHOMEPHOCTH CTAallMOHAPHBIX MOJIEH.
. [Ipunmun cynepno3unuu. [IpuHIUIT MECTHOTO BIUSHUSL.
. CrtocoObl OXJIKICHHS anmnapaToB ¢ AETalsIMU Ha I1aCCH
. Crioco6 oxyaxkJaeHus alrmnapaToB KACCETHOW KOHCTPYKITUU.
. Knaccudukanus cucrem obecrnieuenust teroboro pexxuma (COTP).
. Knaccudukamus cucrem oxnaxaeHus POA.
. Cucremnl oxnaxaenus POA Ha ocHOBe KOHBEKIIHH.



30

31
32
33
34

35
36
37

38
39

. KonnykTtuBHble cucteMbl oxnaxaeHus. CUCTEMbI OXJIXACHUS C UCTIOIb30Ba-
HUEM pa3IMYHbIX (pU3ndeckux 3(Pp¢heKToB.

. OCHOBHBIE JIEMEHTHI CUCTEM OXJIAXACHUA. TEemIOHOCUTENH.

. Harnerarenu cucreM oxnakaeHusl.

. TennmooOMeHHBIE ycTpoiicTBa. PacueT TerniooOMEHHUKOB.

. PazHOBHIHOCTH TENIIOOOMEHHBIX YCTPOUCTB. MI3MeHeHue TemiiepaTyp TEIIoHO-
CUTEJIEH TpU IPSIMOTOKE U POTUBOTOKE.

. TepMOaIeKTprUYeCKUE OXJIaXAAI0IINE YCTPOUCTRA.

. Koncrpykuus trepmocugona.

. Ucnionb3oBanue g oxnaxaeHusi POA TemnoBbix TpyO, WX MPUHIUI JEHCTBUS
U KOHCTPYKITHSI.

. punnun neiictBust BuxpeBoit Tpyos! (Dddext Panka).

. [IpuHnun neicTBrsa TypOOXOJI0IUIBHOIO arperara.

7.2.5 MeToauka BbICTABJIEHUSI OLIEHKH NPHU NMPOBeJIeHUHN MPOMEKYTOYHOM

arTrecranumn

3auer IIPOBOAUTCA IIO TGCT-6I/IJIGT3M, K&)I(I[blﬁ N3 KOTOPBIX COACPIKHUT 5 BOIIpPO-

COB, 5 CTaHJAapPTHBIX 3a1a4 U 5 IMPUKIIaAIHBIX 3ada4. KEDKI[LIﬁ HpaBI/IJ'IBHHﬁ OTBCT Ha
BOIIPOC B TCCTC OICHHUBACTCA 1 6amnom. MakcuMaibHOE KOJIUYECTBO Ha6paHHBIX ba-

joB — 15.
1. Ouenka «HeynoBiaeTBOPUTETHLHO» CTABUTCS B ClIydae, €Clid CTYACHT Habpai Me-
Hee 5 0aJioB.
2. OneHka «Y IOBIETBOPHUTEILHO» CTaBUTCS B Clydae, €CIM CTYJISHT HaOpas oT 5
110 8 6ayuIoB.
3. Omenka «XopoIIo» CTAaBUTCSA B CIIydae, €CJIM CTyASHT HaOpan ot 9 mo 12 Gan-
JIOB.
4. Omnenka «OTIMYHO» CTaBUTCS, €CIIM CTyAeHT HaOpast oT 13 mo 15 Gammos.
7.2.6 IlacnmopT OIEeHOYHBIX MATEPHAJIOB
Ne Konrtpomupyembie pasne- | Kong konTposmpyemon | HaumenoBanue
/| JbI (TEMBI) TUCHUTIIMHBI KOMITETCHIIUU (WJIM €€ | OIIEHOYHOTO Cpei-
YacTH) CTBa
1 Cucrembl oOecrieueHUS I1K-3, IIK-4 Tect, 3auer, ycT-
TEIUTOBBIX pekuMoB POC HBII OMPOC
Knaccuduxanus COTP.
2 OcHoBnsble dmemenTsl cuc- | [1K-3, I1IK-4 Tect, 3auer, ycT-
TEeM OXJIKICHUSI. HBIN OITPOC
3 BriGop cuctembl oxmaxue- | 11K-3, 1TK-4 Tect, 3ager, ycr-
HUS U CHOCOOBI obecreue- HBII OTIPOC
HUS TETJIOBBIX PEKUMOB
4 Crenmanbhbie ycrpoiicrsa | [K-3, TIK-4 Tect, 3ager, ycr-
OXJIAXKICHUS. HBII OTIPOC




5 MopenupoBanue  teruio- | [1K-3, [TK-4 Tect, 3ader, ycT-
BBIX XapaKTePUCTUK KOH- HBIH OTIpPOC
CTPYKIMH TIPH MTPOCKTUPO-
Banuu POC

7.3. Meroauueckue MaTepuaJibl, ONpeaeAiue Npoueaypbl OeHUBAHUSA
3HAHUUN, YMEHUI, HABBIKOB U (MJIH) ONBITA eATeJIbHOCTH

TecTupoBaHHE OCYLIECTBISETCA C UCIOJIB30BAHUEM BBIIAHHBIX TE€CT-33/IaHUI Ha
OymaxxHoM HocuTene. Bpemsi TectupoBanus 15 MuH. 3ateM ocCyIiecTBIsIETCs TPOBEPKa
TE€CTa 5K3aMEHATOPOM H BBICTABIIAETCS OLIEHKA COIJACHO METOJMKH BBICTaBICHUS
OLIEHKH IIPH MPOBEIECHNUU IPOMEKYTOUHOM aTTECTALMH.

Pemenue ctanmapTHBIX 3a7ad OCYLIECTBISIETCS C MCIOJB30BAaHUEM BBbIJAHHBIX
3aj1a4 Ha OymMakHOM Hocutene. Bpems pemenus 3anad 15 MuH. 3ateM ocyliecTBiseTcs
IIPOBEpPKA pElICHUs 3a7a4 3K3aMEHATOPOM U BBICTABIISIETCS OLEHKA, COTJIACHO METOAM-
KM BBICTABJICHHSI OLIEHKH IIPY IIPOBEIECHUH ITPOMEKYTOYHON aTTECTALIUU.

Pemenne npukiiagHeIxX 3a1a4 OCYIIECTBIIETCS C UCIIOJIB30BAHUEM BBIJAHHBIX 3a-
Jad Ha OyMaxHoM HocuTtene. Bpems pemenus 3aaay 15 MuH. 3aTeM OCYLIECTBIISETCS
IIPOBEPKA PELICHMS 3a/1a4 dK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTIACHO METOAM-
KM BBICTABJICHUS OLEHKH IPY MIPOBEIECHUH MPOMEKYTOUHON aTTECTALlUU.

8 YYHEBHO METOANYECKOE U UTH®OOPMALIMOHHOE
OBECIIEYEHME JJUCIIUITJINHBI

8.1 IlepeueHb y4eOHOI JUTEPATYPbl, HEOOXOAMMOI IJIsi OCBOEHUS] TUCLMII-
JINHBI

1. [llysaeB B. A., MypatoB A. B., Makapos O. FO. MeToabl obecrieueHus Terio-
BbIX PEXUMOB NpPHU MHPOEKTUPOBAHUHU PAJAMOIEKTPOHHBIX CPEACTB : Ydel.nmocobue
yue0. nocooue./ ®I'bOY BIIO "BopoHexckuil rocyaapCTBEHHbIA TEXHUYECKUI YHU-
BepcuteT; Boponex, 2008. 147 c.

2. Mypatos A.B., llununa H.B. Tennoduznyeckue nporieccol B paauodIeKTPOH-
HBIX yCTpoMcTBax U npudopax: yued.nocoodue / Boponex: ®I'bOY BIIO “Boponex-
CKHMM TOCYAapCTBEHHBI TEXHUUECKUN yHUBEpcUTeT , 2012. 135 c.

3. Myparos A.B., [lunuaa H.B. Crioco6b1 o0ecrieueHus TEmioBbIx pekuMoB POC:
yaeOHoe nocobue Boponex: [OYBO “BopoHexckuii rocy1apcTBEHHBIA TEXHUYECKUIT
yHusepcutet”’, 2007. 96 c.

4. Mununa H.B., [llyBaes B.A. MoaennpoBaHue TEMIOBBIX XapaKTEPUCTUK KOH-
ctpyknuii POC: meTonuueckue ykazanus k JadopatopusiM padotam/ ®I'BOY BIIO

"BOpOHEXKCKUI TOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET; cOCT. Boponex, 2013.
22 ¢.291-2013



5. Myparos A.B., [lummaa H.B. Pacuér temnoBoro pexuma 6moxka POC: metoau-
YEeCKHE yKa3aHUs IO BHITIOTHEHUIO npakTuueckux padot/ ®I'bOY BO "Boponexckuii
roCcyapCTBEHHBIN TEXHUYECKUI yHUBEpCcUTET; Boponex, 2014. 27 c.

6. bamkupos A.B. Mypator A.B. Ilununa H.B. Metonuueckue ykazaHus IO
KypCOBOMY MPOEKTUPOBAHMIO. BOPOHEKCKHMII TOCYAapCTBEHHBIH TEXHUYECKUH YHU-
Bepcuter, 2010. 31 c.

7. MyparoB A.B., llununa H.B. MccnenoBanue BIMSHUS KOHCTPYKTHBHBIX OCO-
OCHHOCTEH TEeII00TBOAOB HA 3(PPEKTUBHOCTD OXJIAKIACHHSI TTOTYIIPOBOJHUKOBBIX MPU-
OOpOB: MeTOAMYECKHUE yKa3aHus K Taboparoproit pabore/ ®I'EOY BO "Boponexckuit
rocyJapCTBEHHBI TEXHUUECKUI YHUBEpPCUTET; Boponex, 2014. 18 c.

8. Mypatos A.B., [lununa H.B. Pacuét TeminoBoro pexxuma 610ka POC: meroan-
YecKue yKa3zaHus 1o KypcoBomy npoektupoBanuio/ ®I'bOY BO "Boponexckuii rocy-
JapCTBEHHBIN TEXHUYECKU yHUBEpCUTET; Boponexk, 2015. 46 c.

8.2 Ilepeuyenb MH(POPMANHOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX IIPH OCYIIe-
CTBJICHUHM 00Pa30BaTEJIBLHOIO Mpolecca Mo JMCHUIINHE (MOAYJII0), BKJIKYAS Ie-
pevYeHb JHMLIEH3UOHHOI0 MPOrPpaMMHOI0 obecneveHusi, pecypcoB HHGOPMANMOH-
HO-TEJIEKOMMYHUKANUOHHON ceTH «HTEpHET», COBPEeMEHHBIX NMPO(eCCHOHAIb-
HbIX 043 JaHHBIX U1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

I1O: Microsoft Word, Microsoft Excel, Internet Explorer, mporpamMMHbIii KOM-
miekec KOMITAC 3D LT,

CospemenHas npodeccronaibHas 0a3a ganubeix: Mathnet.ru, e-library.ru.

Nudopmanmonnsie  crnpaBovynble  cuctembl:  dist.sernam.ru,  Wikipipedia,
http:eios.vorstu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3ZA, HEOBXOANUMASA JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

Jlnst mpoBeieHHs JICKIIMOHHBIX 3aHATUNA HEOO0XOIuMa ayJuTOpHs, OCHAICHHAs
BUJICONIPOCKTOPOM C SKPAHOM U TIOCOOUSIMU 10 MPOUITIO.

KomnreroTtepnslii knacc, ocHanieHHas [I9BM ¢ ycTaHOBIEHHBIM TPOTPaMMHBIM
obecrnieueHueM, aya. 226/3.

BuneomnpoekTop ¢ skpaHom B ay. 226/3.

10. METOAUYECKHUE YKA3AHUS JIJIS1 OBYUAIOIIMXCS MO OC-
BOEHMIO JUCHUATIJIMHBI (MOYJIST)

[To mucrummHe «Temrodu3udeckue MpPomecchl B AJCKTPOHHBIX CPEACTBAX)
YUTAIOTCS JIEKIUU, TTPOBOJIATCS TAOOPATOPHBIE M MPAKTHUECKUE 3aHSTHS.

Jlexuuu mpencTaBisieT cOO0M CHUCTEeMAaTHUYECKOe, MOCIIEI0BATEIbHOE U3TI0KCHHE
y4eOHOTrO Marepuaina. ITO — OJIHAa U3 BaXKHEUINX (HOpM yueOHOTo Tpoliecca U OJIUH U3
OCHOBHBIX METOJIOB MpeEMnoiaBaHus B By3e. Ha neknusx oT cTyaeHTa TpedyeTcs He mpo-
CTO BHHMMaHHE, HO M CaMOCTOSITeNIbHOE oopMIIeHHE KOHCIeKTa. KauecTBeHHbIN KOH-
CHEKT JOJKEH JIETKO BOCTPUHHMMATHCS 3PUTENIBHO, B 3T0 TEKCTE CIIEIYEeT COOJIIOIATh



a03a1ibl, BBIACIATH 3ar0JIOBKH, MTPOHYMEPOBaTh (OPMYIbI, TOMUYEPKHYTh TEPMUHBL. B
KayecTBE IIEHHOTO COBETAa PEKOMEHJYETCSl 3alMChIBaTh HE KaXKJ0E€ CIOBO JIEKTOpa
(MHaYe MOXHO MOTEPATH MBIC/Ib U HaYaTh MUCATh AaBTOMATUYECKH, HE BHUKAsI B CMBICI),
a MocTapaThCsl MOHATh OCHOBHYIO MBIC/b JIEKTOPA, a 3aTEM 3alucaTrh, UCHOJIb3Ys IO-
HSITHBIE COKPAILICHUS.

- [IpakTyeckre 3aHATUS MTO3BOJIIIOT HAYUYUTHCS IPUMEHSITh TEOPETUUECKHUE 3HA-
HUSl, TIOJIYYCHHBIC Ha JICKIUU MPU PEIIeHUH KOHKPETHBIX 3a1ad. UToObl Hanbosee pa-
[IMOHATIFHO U MOJHO KCIOJIb30BAaTh BCE BO3MOXKHOCTH MPAKTUUECKUX 3aHATHH IS TIOA-
TOTOBKM K HUM HE0OXOIUMO: CienyeT pa3o0paTh JEKIUIO MO0 COOTBETCTBYIONICH TEME,
O3HAKOMHTCS C COOTBETCTBYIOIIUM pPa3fesioM y4deOHMKa, MpopaboTaTh IOMOJHUTENb-
HYIO JIATEpPaTypy W UCTOYHUKH, PEIIUTh 33J]a4l U BHITIOJHUTH JAPYTHE MTUCHMCHHBIC 3a-
TaHUSL.

- CamocrosiTenbHas paboTa CTYAEHTOB CIOCOOCTBYET TIIyOOKOMY YCBOCHUS
y4ueOHOTO MaTepualia U pa3BUTHUIO HABBIKOB caMooOpa3zoBaHusa. CamocTosiTelbHast pa-
00Ta npezanoaaraeT Cleayonue COCTaBISAIOLIUE:

- paboTa ¢ TeKCTaMu: y4eOHMKaMH, CIIPAaBOYHUKAMHU, JIOTOJHUTEIHLHON JIUTEepa-
TypoH, a Takxke MpopadoTKa KOHCIIEKTOB JICKITHI;

- BBITIOJTHEHHE JIOMAITHUX 3a/IaHUI U TUIIOBBIX PACUYETOB;

- paboTa HaJ| TeMaMU JIJIs1 CAMOCTOSITEIIBHOTO U3YUYEHUS;

- y4acTue B paboTe CTYJACHYECKUX HAYYHBIX KOH(EPEHIINHA, OJIMMITUA]T;

- IOATOTOBKA K 3a4ETy.

Kpome 0a30BbIX YYEOHMKOB PEKOMEHAYETCS CaMOCTOSTENIBHO HCIOJb30BaTh
uMeronecss B O0ubnmoreke ydeOHO-MeToauueckue mnocodus. HesaBucumMo oT BuIa
y4yeOHHKa, padoTa ¢ HUM JIOJKHA MPOUCXOUTh B TEUEHHUE BCEro cemectpa. DPheKTHB-
Hee paboTaTh ¢ yUeOHUKOM HeE TOCIIE, a epel JIEKIUEH.

[Ipu 03HaKOMIIEHHH C KAKUM-THOO pa3/ieoM PEKOMEHAYETCA MPOYUTaTh €ro 1e-
JUKOM, CTapasiCh YJIOBUTH OOIIYIO JIOTUKY W3JIOKEHUS TeMbl. [Ipyn MOBTOPHOM UTEHUU
XOpOIIIO aKIEHTUPOBaTh BHUMAHWE Ha KIIIOUYEBBIX BOMPOCAX W OCHOBHBIX TeOpemMax
(bopmynax). MOXKHO COCTaBUTh UX KPATKUH KOHCIICKT.

CremneHnb yCBOEHUS MaTepHuaia MpoBEPSIETCS CIEIYIONUMU BUIaMUA KOHTPOJIS:

- TeKylui (0mpoc, KOHTPOJIbHBIE PAOOTHI, TUTIOBBIE PACUYETHI);

- pyOeKHBIH (KOJIJIOKBUYM);

- IPOMEXYTOUHBIHN (KypcoBas paboTa, 3a4eT, 3a4€T C OLIEHKOM, 3K3aMEH).

KonnokBuym — (popma UTOroBoil MpOBEPKM 3HAHHMM CTYAEHTOB IO ONPEIEICH-
HBIM TEMaM.

3aueT — popmMa TPOBEPKH 3HAHUIN W HABBIKOB, MOJTYYCHHBIX Ha JEKIMOHHBIX H
MpakTHUeCKuX 3aHiATHsaX. Craya BceX 3a4eTOB, MPEIYCMOTPEHHBIX YYEOHBIM TIIAHOM
Ha JTAHHBIA ceMecTp, SIBJISETCS 005S3aTeNbHBIM yCIOBUEM JJIsi IOMyCKa K 3K3aMeHal[u-
OHHOM CECCUMU.

Dk3aMeH — (hopMa UTOTOBOW MPOBEPKU 3HAHUMA CTYJACHTOB.

Jlnig ycrenrHol ciauu sKk3aMeHa He0OXOAMMO BBIMIOJHUTE CIAEAYIOUINE PEKOMEH-
Jali —TOTOBUTHCA K IK3aMEHY CIEAYyeT CUCTEMaTHYECKH, B TEUEHUE BCEr0 CEMEeCTpa.
WNHTeHcruBHas OATOTOBKA JOHKHA HAYATHCS HE MO3/IHEE, YEM 332 MECSI[-TIOJITOpa JI0 K-
3aMeHa. JlaHHbIe nepe] SK3aMEHOM TPHU-UYeThIpe AHS 3(PPEeKTUBHEE BCETO UCIIOJIb30BAThH
JUTSI TIOBTOPEHMUS.



Bun yaeOHBIX 3a-
HATUU

JledaTenbHOCTh CTy/IeHTa

Jlexuusa

Hanucanue koHCekTa JIEKIHNA: KPaTKO, CXEMAaTUYHO, MOCIIEIOBATEIIEHO
(bUKCUPOBaTh OCHOBHBIE TOJIOKEHHUS, BBIBOJIBI, (POPMYIMPOBKH, 00001IIe-
HUS; TIOMEUYaTh BAKHBIC MBICIIH, BBIICISATH KIIFOUEBHIE CIIOBA, TEPMHHBI.
[IpoBepka TEpPMHUHOB, MOHATHI C MOMOIIBIO HIUKIIONEINMA, CIOBApPEH,
CIPAaBOYHHMKOB C BBIMTMCHIBAHMEM TOJIKOBaHUU B TeTpanas. OO03HaUYCHHE
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BBI3bIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHIyeMoi uTeparype. Ecnu camocTosTenbHO He yaaeT-
csl pa3oOpatrbcsi B MaTepuaie, HeoOXoIuMo chopMyIHpoBaTh BOMPOC U
3aJ1aTh MPEINOoIaBaTeNI0 Ha JEKIUH WIN HA IPAKTUYECKOM 3aHSTHH.

[IpakTnueckue
3aHATHUS

KoncnektupoBanue pekoMeHAyeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKUUH, OArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, IPOCMOTP pe-
KOMEH1yeMoil nuteparypsl. [IpocnymnBanue ayaino- u Buaeo3anuce no
3aJlaHHOM TeMe, BBIIIOJHEHUE pacueTHO-TpapUUeCKUX 3aJaHuil, peleHue
3a/1a4 10 AJITOPUTMY.

[ToxroroBka k
muddepenmpo-
BaHHOMY 3a4eTy U
HK3aMEHY

IIpu noAroToBKe K 3a4eTy U 3K3aMEHY HEOOXOJMMO OPUEHTUPOBATHCS Ha
KOHCIIEKTHI JIEKIUH, PEKOMEHIYEMYIO JIMTEPATypy M pELICHUE 3a7ad Ha
MIPAKTHYECKUX 3AHATHUAX.
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