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1. IEJHA 1 3AJAYA JACIHUATIIINHEI

1.1. Hean u3yyenusi AUCHUILIHHBI — (popMUpOBaHHe y OakanaBpoB 0A30BBIX 3HA-
HUI ¥ HABBIKOB TEIJIOPU3UYECKOTO MPOSKTUPOBAHUS IPUOOPOB C UCIIOIH30BAHUEM CHU-
CTEMHOTO T0/1X0/1a Ha 06a3e MHUPOKoro npuMeHenus IBM u cucteM aBTOMaTU3UPOBAH-
HOTO TIPOEKTHPOBAHUAI.

1.2. 3agauu ocBOeHUS TUCHHUIIIHHBI

OcBoeHne METOJOB OXJIAXKJCHHS W BIIAro3anuThl mpuOopoB. DopmupoBaHme
MPAKTUICCKUX HABBIKOB MPOSKTHPOBAHUS U (DYHKIIMOHUPOBAHUS CIIOXKHBIX CHCTEM Te-
mwiooomeHa. [IpuMeHSITh ToJTy4eHHBIC 3HAHUS TSI PaCUETOB TEIUIOBBIX PEKHUMOB IPO-
CTBIX DJIEMEHTOB M ycTpoiicTB DC Ha 3Tare WX MPOCKTUPOBAHUS C NMPUMEHEHHUEM
CAITIP Ha 6a3e HOBeHITUX IepcOHANBHBIX DBM.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

HucrumrHa « Teropu3nueckue Iporecchl B MpUO0pax» OTHOCUTCS K AUCITUIUTHHAM
gacTd, GOpMUPYyEMON ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIIECHUH OJI0Ka (IUCIIUTLIN-
HeI 110 Be10OpY b1.B.JIB.02.01) yue6HOTro miaHa.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110 IUC-
HUITJIMHE

[Iponecc u3ydenust nucuuiuinHel « Temnodusznueckue nmpoueccsl B MpuOOpax»
HampasjieH Ha (pOpMUpOBaHUE KOMIIETEHIUU:

[1K-3 - Cnocoben pa3pabaTbiBaTh MPOrpaMMbl U METOAMKU HUCTIBITAHUN pPaauo-
AJIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB.
Komnerenumust Pe3yabTaThl 00y4eHusi, XapaKTepU3yoLue
¢pOpMHUPOBAHHOCTHL KOMIIETEHIIMH

I1K-3 YMETh

pa3palaThIBaTh NPOTpaMMBbl U METOJUKU UCIIBITAHUN pagHo-
AJIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB, C yUYE€TOM TEIJIOBBIX
PEKHUMOB, BEIOMPATh CUCTEMBI OXJIAXKICHUS ISl TIpUOOPOB U
croco0bl 00€ecreyeHusl TEMIOBbIX PEKUMOB, C HCIIOJIb30Ba-
HUEM CPECTB aBTOMATU3allMU POCKTUPOBAHUSI.

BJIAJIETh

COBPEMEHHBIMU MPOTPAMMHBIMH KOMILJIEKCAMHU Pa3pabOTKH
KOHCTPYKTOPCKOHM M TEXHUYECKOW AOKYMEHTAIlMH C Y4ETOM
TETUIOBBIX PEKHMOB M CIIOCOOBI 00eCTIeYeHUsI TeTUIOBBIX pe-
KHMOB, C UCTIOJIB30BAHUEM CPEJICTB aBTOMAaTH3allUU MPOEK-
TUPOBAHUSI.

4. OFBEM JUCIHUATIIMHBI (MOIYJIS)



OObmast TpyaoeMKocTh IuciuIuinHbl « Termnodusndeckne mporecchl

pax>» COCTaBJIACT 6 3a4CTHBIX CAHNHUII.

Pacnipenenenue Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHITUN

Ounas ¢popma 00ydeHusi

Bun yaeOHo# paboTh Bcero Cemectp
4acoB 3

AyaAuTOpHBIE 3aHATHS (BCEro) 90 90

B Tom yncie:

Jlekuuu 36 36

ITpakTnueckue 3austus (113) 18 18

Jlabopatopusbie padotsl (JIP) 36 36

CamocTosiTesibHasi padoTa 90 90

KypcoBo#i mpoekr + +

KoHTposibHas padbota

By npoMeXyTOYHOM aTTecTaluy — 3a4€T

Bua npoMexyTO4HOM aTTeECTallul — SK3aMEH + +

OO6mas Tpy10eMKOCTh gac 216 216
JK3aM. e[I. 36 36

3aounasi popma o0yueHust
Bun yueOHol paOoThl Bcero Cemectp
4acoB 3

AyauTopHbIe 3aHATHS (BCEro) 20 20

B Tom yucae:

Jlexkimun 8 8

IIpaktuueckue 3anstus (113) 4 4

JlabopaTopHsbie pabotsl (JIP) 8 8

CamocrosiTesibHas paboTa 187 187

KypcoBoii npoekt + +

KonTtponbHas pabota

Bua npoMeKyTO4HOM aTTeCTally — 3a4€eT

By mpoMexyTOYHOM aTTecTany — 9K3aMeH + +

OO6m1ast Tpy10€MKOCTh qac 216 216
3K3aM. €11. 9 9

5. COAEP KAHUE JUCHUIIJIMHBI (MO YJIA)

B npudo-



5.1. Conepskanue pa3ejioB TUCUMILIMHBI U Paclpeie/ieHue TPYA0eMKOCTH
10 BU/JAaM 3aHATHH

o4Has popma o0yyeHHst

HanmenoBanue
TEMBI

Copepxanue paszena

Jlexiy

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

OCHOBHBIE  TTIOHSI-
THS W 3aKOHBI IIe-
[peHOCa SHEPTUU H
BEIIECTBA

[ens u 3amaun Kypca. OCHOBHBIC TIOHATHUSA U]
onpexnenenusi. [Ipomeccol TemmomaccooOme-
Ha B mpupoje. O01mas xapaKTepUCTHKE Tell-
nmomaccooOMeHna B OC. Temno- u BiarocToi-
KOCTb 3JIEMEHTOB. TemIonpoBOIHOCTh (KOH-
NMYKTUBHBIA mepeHoc Tervia). [lonsTue temn-
imonpoBogHOCTU. 3akoH Dypre. TemnoBbie
Kod(hdumeHThl. TernoBble COMPOTHBIICHUS.
MeTol 3JIEKTPOTEIUIOBBIX aHaorui. KoH-
BEKTUBHBIN TeraooOMeH. [loHATHe KOHBEK-
TUBHOTO TeIuIooOMeHa. Buapl W pexuMb]
NBUKEHUS cpebl. Kpurepuu mogooust.
TennmooOmen uznyuenuem. [lonstue nzmy-
yeHus. OCHOBHBIE 3aKOHBI TEIIJIOBOTO U3ITY-
yenud. 3akoH [Inanka. 3akoH cMelEeHUS
Buna. 3akon Jlam6epra. 3akon Kupxroda.

15

35

CI10XKHBIH
TEIUI00OMEH

[ToHsATHE CIOXHOTO TEINIOOOMEHa. YpaB-
HeHue TerioBoro Oamanca. Terumonepena-
Ya yepe3 IUIOCKYI0 OIHOCIIOMHYIO CTEHKY.
Temonepenaya dYepe3 IUIOCKYIO MHOTO-
CIIONHYI0 CTeHKY. Temionepenada uepes
MHOTOCIIOWHYIO IWIMHAPHYECKYIO CTCHKY.
[lepenaua Terna yepe3 OpeOpPEHHYIO IO-
BEPXHOCTH (paguaTop)

15

31

Birarooomen.

3akonsl Puka. Meroauka pacuera Biaro-
3anuThl. CrocoObl BIAro3alivThl MOJH-
MEpHbIMM Marepuanamu. Iepmermusanusi.
Crnioco0bl repMeTH3alINH.

15

29

CrauuroHapHbIil 1
HECTallMOHAPHBIN
TEIUIOBBIE PEXKU-
MBI B IpudOpax

HecranmonapHbiii TEIJIOBOKM PEXUM MPO-
creiimux Moxeneit mpubopon. I[lonstue
HECTAallMOHAPHOTO  TEIUIOBOIO  PEKHUMA.
[TpubnnxeHHble pacueTbl HecTalMOHap-
HBIX TeMIlepaTypHbIx nosei. CranuoHap-
HBIM TEIUIOBOM PEXUM IPOCTEUIINX MOJE-
neit POC. Ilonstue cTramoHapHOTO Tel-
J0BOro pexuma. OCHOBHBIE 3aKOHOMEPHO-
CTH CTallMOHAapHBIX moned. [IpuHuun cy-
neprno3uuuu. [IpuHOUn MecTHOro BIMs-
HUSL.

15

19

Bri6op cucremsl
OXJTKICHUS

pudopoB "
crocobsl  obec-

TennoBbie pexXUMBI U CITOCOOBI obecreue-
HUSA TemoBeIX pexumoB POC. Meroasl
OIICHKHU TEIUIOBBIX PEXUMOB. TeruioBbie
pexumbl POC ¢ KpynHbIMH JE€TajasiMM Ha

IICYCHUA TCILIO-

mracCu M KaCCETHOI'O THIIA. BLI60p CHUCTC-

15

37




BBIX PCKHUMOB.

Mbl oxjaxnenus it POC u criocoOsl
o0ecriedeHHs TETIOBBIX PEKHMOB.
Knaccudukamust cucreM  OXJIaKACHUS:
BO3JIyIIHBIC CHCTEMBI OXJIAXICHHS, JKUJI-
KOCTHBIE CHUCTEMBI OXJIKICHUS, UCIapH-
TEIBHBIC CHUCTEMbl OXJIKACHUS, KOHIYK-
THUBHBIE CHCTEMbI OXJaxaeHus. CrocoOb
MHTCHCU(UKAIIMH TEII00OMeHa paano-
npuOopoB. MeToapl aHanIM3a HpPU TEIUIo-
(U3NIECKOM MPOEKTUPOBAHUH HIIEMEHTOB.
CrnocoObl oxnakaeHus npubopos. Bridop
cnocoba oxsaxaeHust OC.

CoenuanbHble
YCTpPOMCTBA OX-
JAXACHUS — pa-
TUOTIPUOOPOB.

OCHOBHBIE DJIEMEHTBI CHUCTEM OXJIAXKIE-
Hus. Temnonocutenu. TennooOMeHHbIE
ycTpoiicTBa. Bentmiaropsl. CrienuanbHble
YCTpOICTBA OXJaXKJI€HUS paauonpuOOpoB.
Buxpessie TpyOsl. Tepmocudonsl. Temno-
Bble TPyObl. TepMOAIIEKTPUUECKOE OXJIaXK-
nenue. TepMocTaTupoBaHHE € TOMOILBIO
MOJTyIPOBOIHUKOBBIX TepMoOaTapei.
[TpyHIMIT [EWCTBHA M KOHCTPYKLHSA Typ-

00XO0JIOUIBHUKA.

15

29

HToro

36

18

36

90

180

3a04Hast popma 00y4eHHsA

HanmenoBanue
TEMBI

CopepxaHue paszena

Jlekn

IIpax
3aH.

JIab.
3aH.

CPC

Bceero,
4yac

OCHOBHBIE  ITOHS-
THS W 3aKOHBI IIe-
[peHoca SHEpPTUu U
BCIICCTBA

Lenp u 3anaun Kypca. OCHOBHBIE MOHATHUSA U
onpeaenenusi. [Iporecchl TemoMaccooOMe-
Ha B mpupoje. O0Imas XapaKTepUCTHKE Tell-
imomaccooOMmeHna B OC. Temso- u BIarocToi-
KOCTb AJIEMEHTOB. TemnIonpoBOIHOCTh (KOH-
NYKTUBHBINA nepeHoc Teruia). [lonstue tem-
nmonpoBogHOCTH. 3akoH Dypbe. TemnnoBbie
Kod(dumeHTh. TerIoBbIe COMPOTHBIICHUS.
Metoa »neKTpPOTEIIOBBIX aHaoruil. KoH-
BEKTUBHBIA TeruiooOMeH. [loHATHE KOHBEK-
TUBHOTO TeriooOMeHa. BuIbl U pexumsbl
nBIDKEHUS cpebl. Kpurepuu nmompooust.
TemnooOMmen u3nyyenuem. [lonstue nzmy-
yeHus. OCHOBHBIE 3aKOHBI TEIJIOBOTO U3ITY-
yeHus. 3akoH [lnanka. 3aKoH cMeleHus
Buna. 3akon Jlam6epra. 3akon Kupxroda.

32

34

CIOXHBIIT  TeIl-
JIOOOMEH

[ToHsATHE CIOXKHOTO TEIIOOOMEHa. YpaB-
HeHue TervioBoro OanaHca. Teruonepena-
Ya yepe3 IUIOCKYIO OJHOCIIOMHYIO CTEHKY.
Termonepenaya dyepe3 IUIOCKYIO MHOIO-
CIIOiHYI0 cTeHKy. Temonepenada uepes
MHOTOCJIONHYIO LHUJIMHIPUYECKYIO CTEHKY.
[Tepenaua Temna uepe3 OpeOpPeHHYIO IO-

BEPXHOCTH (paguaTop)

31

34




Birarooomen.

3akonsl Puka. Meroauka pacuera Biaro-
3anuThl. CrocoObl BIAro3alivThl MOJH-
MEpHbIMH Marepuanamu. I epmerusanusi.
Crnioco0bl repMeTH3alINH.

31

32

CrauuroHapHbIl 1
HECTallMOHAPHBIN
TEIUIOBBIE PEXKU-
MBI B IpudOpax

HecranmonapHbiii TEIJIOBOKM PEXUM MPO-
creiimux Moxeneit mpubopon. I[lonstue
HECTAallHOHAPHOTO  TEIUIOBOIO  PEKHUMA.
[TpubnnkeHHble pacueTbl HecTalMOHap-
HBIX TeMIlepaTypHblx nosei. CranuoHap-
HBIM TEIJIOBOM PEXUM IPOCTEUIINX MOJE-
neit POC. Ilonstue cramoHapHOTO TeI-
J0BOro pexuma. OCHOBHBIE 3aKOHOMEPHO-
CTH CTalMOHAapHBIX mone. [IpuHuun cy-
neprno3uuuu. [IpyHOMN MecTHOro BIMS-
HUSL.

31

34

Bri6op cucremsl
OXJTKICHUS
pudopoB "
crocobsl  obec-
MEeYEeHHs TeIUIo-
BBIX PEKHUMOB.

TennoBbie peXUMBI U CITOCOOBI obecreye-
HUsA TemoBeIX pexkumoB POC. Meroabl
OIICHKHU TEIUIOBBIX PEXUMOB. TeruioBbie
pexumbl POC ¢ KpynHbIMH JE€TajasiMM Ha
raccu M KacceTHoro tuma. Beibop cucte-
Mbl oxnaxnaeHus s POC u crmocoOsr
o0ecredeHtst TEeIIOBbIX PEXKUMOB.
Knaccudukanust cucrem  OXJaxACHUS:
BO3/YIIIHBIE CHUCTEMBI OXJKICHUS, KUI-
KOCTHBIE CUCTEMBI OXJIaXKJICHUS, HUCIapH-
TEIbHBIE CUCTEMBl OXJAKICHUS, KOHIYK-
TUBHBIC CHCTEMBbI OXJaxaeHus. CrocoObl
WHTECHCU(HUKAIIUU TEMJI000MEeHa paauo-
npuOopoB. Meronpl aHanu3a MHpU TEIIO-
(bU3NYECKOM MPOESKTUPOBAHUH JIEMEHTOB.
CriocoOnl oxJaxkeHus mpubopoB. Bribop
croco0a oxnaxaenus OC.

31

37

CrnenuanbHbie
YCTpOMCTBA OX-
JaXKACHUSA  pa-
JTUOTIPUOOPOB.

OCHOBHBIE 3JIEMEHTBI CHCTEM OXJaXK]e-
Hus.  Termmonocurenu. TemmooOMeHHBIE
ycTporictBa. Bentunsatopsl. CrieruanbHbIe
YCTpPOICTBa OXJaXIEHUS PaAHONpPUOOPOB.
Buxpessie TpyOsl. Tepmocudonsr. Termo-
Bble TPYOBl. TepMORIIEKTPUIECKOE OXJIaXK-
neHne. TepMocTaTUpOBaHHE € IOMOUIBIO
MOJIYITPOBOIHUKOBBIX Tepmodarapeit.
[IpyHIMI nEeUcTBUS M KOHCTPYKLHS Typ-
00XOJIOJUIIbHUKA.

31

36

Hroro

187

207

5.2 IlepeyeHn 1a00paATOPHBIX PAdOT

Pacuer TennoBbix xapakrepuctuk croek JC. MccnenoBanue TEaoBOro pexxuma




omoxka OC.

MogenrpoBanue TeMIIepaTypHbIX MOJIENW MOYJIEH Ha IEYATHBIX I1JIaTaX.

MoaenvrpoBanue TEMIIEPAaTypPHOIO, IOJISI M PacyeT HAIEKHOCTH UHTErPATIbHOM
MHUKPOCXEMBI.

MopenupoBaHue TEMIEPATYPHOTO TOJIS U PacueT HAJAS)KHOCTA MUKPOCOOPOK.

MonaenupoBaHus TeMIEPaTypPHBIX PEKUMOB U BBHIOOp THUIIA PaIUaTOPOB.

5.3 IlepedyeHb MpakTHYeCKUX padoT

ObecnieyeHne BIIaro3aniuThl MPUOOPOB. PacdyeT BpeMeHW BIAro3amuThl TepMo-
ob6onouku POC. Bo3nelicTBre Bjaaru Ha MaTepHalibl U 3JEKTPopaanodieMenTsl. Croco-
OBl BJIAr03aIlUThl 371EMEHTOB U y3510B POC.

OnpenenuTs TEITIOBOM PEXUM 0JI0Ka B TEPMETUYHOM KOPITYCE U €r0 3JIEMEHTOB.

OnpenenuTs TETUIOBON pexXuM OJI0Ka B TEPMETUYHOM KOPITYCE C BHYTPEHHUM Tie-
PEMELINBAHUEM U €T0 DJIEMEHTOB.

OnpenenuTs TEIIOBOM PeXUM O0J0Ka B T€PMETUYHOM KOPIYCE C HAPYXKHBIM 00-
JTYBOM.

Paccuurtars TEMI0BOM peKUM repMETUUHOTO OJI0KA ¢ OPEOPEHHBIM KOPITYCOM.

Paccuurars TermnoBoi pexxum 0j10ka B repGoprupoBaHHOM KOPITYCE U €ro JIEMEH-
TOB.

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

B cooTBeTrcTBUU C y4eOHBIM IUTAHOM OCBOCHHE JHUCIUIUIMHBI MPETyCMaTpUBACT
BBITIOJTHEHHE KYPCOBOTO IIPOEKTa B 3 ceMecTpe (ouHOoe oOydeHue), B 3 cemectpe (3a04-
HOE 00yueHue).

[IpumepHas TemaTuka KypcoBOro mpoekTa: «Temrmodusmdeckue mpomecchl B
npudopaxy».

Temoit KypcoBOr0 MpOEKTa SABJSETCS pacyeT TEIUIOBBIX PEKMMOB OJIOKOB M dJIe-
MeHTOB DC W BBIOOP KOHCTPYKIIMH paauaTopa Mo MpeaiokKeHHOMY BapuaHTy. Kypco-
BBIC MPOEKTHI UCCIIEI0BATEIHLCKOTO MPOMHIIS CBSA3aHBI C TEOPETHUYESCKHUMH U IKCIIEPH-
MEHTAJIbHBIMH MCCJICIOBAaHUSMH B 00JIaCTH KOHCTPYHPOBAHUS TPHOOPOB.

3ajaun, peniaeMble MPH BBITTOJTHEHUH KYpPCOBOI'O MPOEKTa:

- BriOparts cnioco6 oxnaxaenus 6y1oka IC
- Paccuurate TeninoBoii pexxum OJ0Ka
- Paccuutath paguarop aisa Hanbojee TeIIOHATPYKEHHBIX TPAaH3UCTOPOB
KypcoBoii mpoekt Bkiaouar B ceOs rpaduuecKyld dYacTb W pacyeTHO-
MOSICHUTENIBHYIO 3aITUCKY.

7. ONEHOYHBIE MATEPHAJIBI JIJISI TPOBEJIEHUS ITIPOMEXYTOUYHON
ATTECTAIIMA OBYYAIOIIUXCA IO INCIHUAIVIMHE (MOAYJIIO)



7.1. Onucanue mokasarejieii ¥ KpPUTEepHEeB OUECHNUBAHUS KOMIIETEHUMHA Ha
Pa3JIMYHBIX 3Tanax ux GopMupoBaHus, ONMCAHUE IIKAJ OLCHUBAHUA

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynbTaThl TEKyIIEro KOHTPOJISI 3HAHUM JJIsI OUHON U 3a04HOU (OopM OOyUEHHUS
OLICHUBAIOTCS 110 CUCTEME:

«aTTeCTOBAHY;

«HE aTTeCTOBaH.

Kommnerenuusi|  Pesymnrater o0yqenms, Kpurepuu ATTecToBaH He arrecToBan

XapakTepH3ylolmue OlleHMBAHUS
copMHPOBAHHOCTH KOMITe-
TEeHIHH

[K-3 yMeTh Pemenne crannapTHeIX npakTrde- | Beimonnenue padort B | HeBwimonHeHue pa-
pa3pabaTbIBaTh po- CKHUX 33/1a4. CPOK, IPETyCMOT- 60T B CpOK, Ipery-
TrpaMMbl ¥ METOJUKH HC- PCHHBIN B pab04MX | CMOTPEHHBIH B pabo-
MBITAHUH panmosiex- porpammax YHX Mporpammax
TPOHHBIX TNPHOOPOB |
KOMIUIEKCOB, C Y4ETOM
TETJIOBBIX PEKHMOB, BBI-
OMpaTh CHUCTEMBI OXJIaX-
JeHusl Juis npuOopoB W
crocoObl  obecrieueHHs
TEIUIOBBIX PEXHUMOB, C
UCTIONIb30BAaHNEM CPEICTB
aBTOMATH3alMH  IPOEK-
THPOBAHMS.

BJIAJETh Pemenune npuknaaHeIx 3a1a4 B Brmonuaenue padbot Hesrimonnenue
COBPEMECHHBIMH  TIPO- | KOHKPETHOHW NPEIMETHOI o0nac- | B CPOK, IPEXycMOT- | paboT B CPOK, Ipe-
IPaMMHBIMU  KOMILJIEK- TH. PEHHBIH B pabovmx JlyCMOTPEHHBIN B
camMu pa3pabOTKU KOH- porpammax pabouux mporpam-
CTPYKTOPCKOW U TEXHMU- Max
YEeCKOH JOKyMEHTaIlH
C y4eToM TeIJIOBBIX
PSKUMOB W CIOCOOBI
o0ecIieueHns] TEeIIOBBIX
PEXUMOB, C HCIOJB30-
BaHHEM CpEJICTB aBTO-
MaTH3alHH MPOEKTUPO-
BaHMUSL.

7.2 IlpuMepHbIi epedeHb OLEHOYHbIX CPeICTB (TUIMOBbIE KOHTPOJIbLHbIE 3a-
JaHMS WIH MHbIe MAaTepPUAJIbl, HEO0OX0AMMbIe VISl OLEHKH 3HAHMI, YMEHMii, Ha-
BbIKOB U (MJIH) ONBITA €A TEeJIbHOCTH)

7.2.1 IlpumepHBbIi IepeYyeHb 3aJaHUM 11 OATOTOBKH K TECTHPOBAHUIO

1. Meron onpeneneHus TEIIOBIX KOAG(OUIIMEHTOB, KOTOPbI CBOAUTCS K pellie-
HUIO CUCTEMbI ypaBHEHUI OanlaHca, TEMIOBOM YHEPTUU WM TEIUIONPOBOJHOCTH B KaX-
JIOM KOHKPETHOM CIly4ae, SIBJIAETCS:

a) OKCIIepUMEHTAIBHBIM

b) Teopernueckum

C) AHAIUTHYECKUM




2. BonpIIMHCTBO peanbHbIX HarpeTbix 30H POC sBistoTCa cucTeMol c:
a) JaJIbHUM HOPSIKOM

b) OIMKHUM TOPSIAKOM

C) CpEeIHUM MOPSIKOM

3. Metoapl ucclieJOBaHUs, KOTOPBIC MTPUBOIAT K CUCTEME (DOPMYII, TO3BOJISIO-
IIUX TIOJTYYUTh HHPOPMAIIUIO O TETUIOBOM I10JI€ TPOSKTHPYEMOM CHCTEMBI B 00IIIeM
BUJIC, HA3bIBAIOTCS:

a) OKCIIepUMEHTATbHBIMU

b) IIpubGnmkeHHBIMU aHATUTUIECKUMU

c) AHaJOroBbIMHU

4. D¢ (HeKTUBHOCTH NPUHYIUTEIBHOTO BO3AYIIHOTO OXJIAXICHHS TEM OOJIbLIIE:

a) deM BbIIIe TeMIepaTypa 0OAyBaOIIEro BO3yXa 1 YeM OOJIbIIe er0 CKOPOCTh
b) ueMm HUXKE TemMmeparypa 00dyBarOIIETO BO3IyXa U YeM OOJIBIIIE €T0 CKOPOCTh
C) 4YeM HIKE TeMIlepaTypa 00/1yBaloIIero BO3AyXa U YeM MEHbIIIE €r0 CKOPOCTh

5. Beibop cnoco0a oxJaXIeHHsl Ha paHHE! CTaAuu KOHCTPYUPOBAHUS:

a) JaeT BO3MOXHOCTh OIIEHUTh BEPOSITHOCTh OOecreueHus 3ajanHoro mno T3 Te-
m1oBoro pexxuma POC

b) 1maeT BO3MOXKHOCTh OIIEHUTh TOUHOCThH OOecreueHus 3aganHoro mno T3 rermo-
Boro pexuma POC

C) He JaeT BO3MOYKHOCTb OLIEHUTh BEPOSTHOCTh WJIM TOYHOCTh 0OECIICUeHHUs 3a-
nanHoro 1o T3 TemioBoro pexuma POC

6. UTO OTHOCUTCS K IEPBUYHBIM (paKTOpaM, BIMSIOLIMM Ha TEIUIOBOM PEKUM
POC?

a) HW3MEHEHHUE TEMIIEPATYPhl OKPYIKAIOIIEH Cpebl U BHEIIHUE TEIIOBbIE TOTOKU

b) naenenue BHyTpH Kopiyca POC

C) BJIAXHOCTH

7. JInana3oH U3MEHEHUS TEMIIEPATYPbl OKpYyKatolien cpeast ot -60 go +60 °C
XapaKTepeH JIsl:

a) kopabenbHbIx POC

b) nazemubix POC

c) paketHo-kocMmudeckux POC

8. UTo Takoe TepMOCTOUKOCTh?

a) 3TO CHOCOOHOCTH MarepuanoB 3uIeMEHTOB POC KpaTKOBpEMEHHO WIH JJIH-
TEJIBHO MPOTHUBOCTOSTH BO3ACUCTBUIO BIAKHOCTHU

b) 3TO0 cmocoOHOCTH MaTepuanoB 31aeMeHTOB POC KpaTKOBpeMEHHO WIIW JUIH-
TEJIBHO MPOTUBOCTOSITh BO3JICHCTBUIO HU3KUX MJIM BBICOKMX TEMIIEpaTyp, a TAKXKe pe3-
KX U3MEHEHHUH TeMIepaTyp

C) 3TO CHOCOOHOCTH MarepuanoB 3eMeHTOB POC KpaTKOBpeMEHHO WJIU JJIU-
TEJILHO MIPOTHUBOCTOATH BO3/ICUCTBUIO 1aBJICHUS



9. TennoBasi sHEPrusi, BHLACAIONMIASNCS B CUCTEME, TPUBOIUT K:
a) TIOBBIIICHUIO €€ TEMIIEPaTyphI

b) mnoHmxkeHuro e€ TeMiepaTypbl

C) CTaOWJIBHOCTHU €€ TeMIEPATYPhI

10. [l G0JIBIIMHCTBA JUAIEKTPUKOB C TTOBBIIIEHUEM TEMIIEPATYPHhI:

a) JWDJIEKTpUYECKas MPOHMUIIAEMOCTb YBEJIMYMBAETCS, @ TAHICHC yTIJia MOTeph
YMEHBIIIAETCS

b) nudnexTpuYecKkas MPOHUIIAEMOCTh YMEHBINAETCA, a TAHIEHC YIJIa TOTEpPb
YBEJIMYMBAETCS

C) IUBJIEKTpUYECKas MPOHUIIAEMOCTb U TAHT'€HC YTIila IOTEPh HE MEHSIOTCS

11. Yro Ha3pIBaeTCA TUTPOCKONIMYHOCTBIO?

a) CnocoOHOCTh MaTepuaa MorJionaTh BOASHbIE APhI U3 BO3AyXa
b) CnocoOGHOCTh MaTepuana BbIAEIATh BOJSHbIE Mapbl

c) 1+2

12. OTHOIIIEHHE KOJUYESCTBA TTAPOB BOJIBI B BO3yXE K €r0 KPUTHYECKOMY 3Haue-
HHIO — JTO:

a) aOCoIIOTHAS BIAXKHOCTH

b) BIAKHOCTH

C) OTHOCHUTEJIbHAS BIAKHOCTH

13. HopManbHOI OTHOCUTENBHOMN BIAXKHOCTHIO CUMTAETCS BIIAXKHOCTh, paBHAs
a) 60-70 %
b) 70-80 %
c) 80-90 %

14. IIpouecc mornoiieHus Biaard NOBEPXHOCTHIO MaTepUaIa HA3bIBACTCS:
a) abcopOrus

b) ancopOuus

c) copOus

15. TunpodoOHbIE — 3TO MaTepuabl, TOBEPXHOCTh KOTOPHIX:
a) He cMauyuBaeTcs BOAOU

b) cmaduBaercs BOAOM

C) OTTaJKHUBAET BOIY

16. ITnenka Boabl, 00Opa3yromascs Ha MOBEPXHOCTU JUAIICKTPUKA!
a) YJIy4IIaeT ero MEeKTPUIECKUE IapaMeTphbl

b) yXyamaer ero 3JeKTpUYECKUE MapaMeTphbl

C) HE BIMSET Ha €ro 3JIEKTPUUYECKHUE MapaMeTphl

Otser 2

17. SIBneHure KOHBEKIMH 3aKI0YAETCSA B TOM, YTO



a) OOMEH dHEprueu MPOMCXOAUT OT HEMOCPEICTBEHHOTO 0OMEHa dHeprueu (Te-
IUIOM) MEXKIY COCETHUMU aTOMaMH TBEPJOTO TeJla MIIM COMPUKACAIOIIUMUCS TPyTIIaMH
aTOMOB

b) oOmeH sHeprueil Mexay ABYMS MaKpOCKONMMYECKUMHU TelaMU MPOUCXOJUT
MIOCPEICTBOM DJIEKTPOMATrHUTHBIX BOJTH

C) TEpPEeHOC TEIUIOBOW PHEPIUU OCYIIECTBIISETCS MEPEMELICHUEM TPYIII aTOMOB
WIIA MOJIEKYT

18. UTo Takoe TErmIonpoOBOIHOCTh?

a) OOMeH ’Heprue MoCPeICTBOM AIEKTPOMATHUTHBIX BOJTH

b) Ilepenava myTéM HEMOCPEACTBEHHOTO OOMEHA PHEPrHel MEXTY COCCTHUMHU
aToOMaMH

c) IlepeHoc TemioBOM SHEPrUU NEPEMEILICHUEM TPYIIT AaTOMOB UM MOJIEKYJT

19. Yto Takoe TeraoBoil MOTOK?

a) COBOKYMHOCTh 3HAUCHUH TeMIepaTyphl BO BCEX TOUKAX Tela

b) KonuuecTBo Temia, NEPEHOCUMOro Yepe3 KaKkyro-I1u00 MU30TEPMUYECKYIO TO-
BEPXHOCTh B €IUHUILY BPEMEHH

c) Ilpenen oTHouIEHUS HW3MEHEHMsI TEMIEpPATypbl K HM3MEHEHMIO PACCTOSHUS
MEX]ly U30TepMaMHU

20. Hanbonpiiee u3MeHEHUE TEMIEPATyphbl IPOUCXOAUT MPU MEPEXOAE OT HU30-
TEPMBI K H30TEpME:

a) [0 HOpMalIu

b) mo kacarenbHOU

C) HM3MEHEHHE TeMIIepaTypbl BOOOIIE HE IPOUCXOAUT

21. IIpouecc TermIonpoBOAHOCTH HEPA3PBIBHO CBS3AaH:
a) C pacnpoCTPAHEHHEM TEMIEPATypPbl BHYTPH Teja
b) c¢ pacnpocTpaHeHuEM TeMIepaTypbl BOKPYT Teja
C) HE CBsI3aH C paCIpOCTPAHEHUEM TEMIIEPATyphbl

22. KOHBEKTUBHBIM TEIUIOOOMEHOM, MJIM TEIUIOOTIa4ueil, HA3bIBACTCS:

a) Tpoliecc MepeHoca Terla MEXy MOBEPXHOCTbIO TBEPAOIO Teia, ¢ OJIHOMN
CTOPOHBI, U KUJAKOCTBIO WM Ta30M, C APYrou

b) mporiecc mepeHoca Teria MeXy MOBEPXHOCTSIMHU TBEPABIX TEI

C) MpoLEcC MepeHoca Teria MKy )KUAKOCThIO U Ta30M

23. TypOyJIeHTHBIM PEKUMOM JABUKEHUS CPEIbl HA3bIBAETCS PEXKUM KOT/Ia:

a) YaCTHUIIbl JBMXKYTCS MapaJijieIbHbIM TOTOKOM B KaHaJie apajlielIbHO CTEHKaM
b) YacTHUIBI B MOCTYNATEIBHO MTEPEMEIIAIOIICICS Macce ABUKYTCS XaOTHICCKU
C) MPOUCXOJUT MEPEXOJ OT MEPBOrO PEKUMa KO BTOPOMY

24. Kpurepuit nonodus Peiinonbca:
a) oTpaxaeT (U3UYECKHUE CBONCTBA KUJIKOCTH
b) xapakTepu3yeT MHTEHCHUBHOCTb MPOIECCa KOHBEKTHUBHOIO TEIJIOOOMEHA Me-



XKy KUJKOCTBIO U IIOBEPXHOCTHIO TBEPJIOrO TENA
C) OmpenenseT XapaKTep TeUCHUS KUIKOCTUA U TPEJICTABIISAET COOOM OTHOIICHHE
CHUJI MUHEPIIUU U BS3KOCTH

25. Ilpm naMrHApHOM JBM>KEHUU CPEABI MAKCUMAIbHON CKOPOCTBIO IBHKECHUS
00J1a1aro0T:

a) MPUCTCHOYHBIE CIIOU

b) 1eHTp moTtoka

C) CKOpPOCTb BCETO IMOTOKA IPUMEPHO OJUHAKOBA

26. IIpu nepexoAHOM pEKUME XapaKTEP ABUKEHHUS ONPEEIAETCS:

a) 0e3 u3MEHEHUS BEJIMYMHBI U HAIIPABJICHUS BEKTOPA JIBHXKCHHUS CPEIIbI
b) TONMBKO M3MEHEHHEM BEITUYNHBI

C) TOJBKO HANpPaBJICHUEM BEKTOPA ABUKEHUS CPEJIbI

27. Kputepuii nogo0usi, KOTOpPbIA yCTaHABIMBAET CBA3b MEXAY CKOPOCTHIO U3-
MEHEHHS TEMIIePaTypPHOTo MoJisl, PU3NISCKUMU MapaMeTpaMy 1 pa3MepaMu Tela:

a) Kpurepuit nonodus I'pacroda

b) Kpurepuii nmogodus dypoe

c) Kpurepuit nono6us Hyccenbra

7.2.2 IlpumepHBIA NepevyeHb 3aJaHN /ISl PelleHUs CTAHAAPTHBIX 3a1a4

1. Haubonbiiee n3MeHeHue TeMIepaTypbl IPOUCXOJUT NP MEPEX0JIE OT U30TEPMBI K
U30TEepME .
2. I'pagueHTOM TeMmmepaTyp Ha3bIBalOT HA3BIBACTCS NPEIET OTHOLICHHS U3MEHEHUS
TEMIIEPATYPBI K U3MEHEHHUIO PACCTOSHUS .
3. IIponecc pacnpoCTpaHEHUs SJIEKTPOMArHUTHBIX BOJIH, MUCIIyCKAa€MbIX TEJIOM IpU
npeoOpa3oBaHUK BHYTPEHHEH SHEPruu Tella B pe3yjbTaTe BHYTPUMOJEKYJSIPHBIX H
BHYTPHUATOMHBIX .
4. COBOKYITHOCTBIO NPOLECCOB UCIyCKaHUs, IIEPEHOCA, MOTJIOMIEHUS, OTPAKEHUS U
IIPOIYCKaHUs TEIJIOBOrO U3JIyYEHHS Ha3bIBACTCS

5.CpaBHUTB t T /1? A,

Kod(h pHUIHEHTHI t,
c

TEIUIONPOBOJAHOCTH CJIOEB IUIOCKOM CTEHKHU IMpPH

5,=05,!

v



1. CpaBHUTH TETIOBBIE
noroku O, uQ, !

7. CpaBHUTH CTENIEHH YEPHOTHI TJIAJIKOM U I1Ie-
POXOBATON IMOBEPXHOCTEN !

8.YKka3aTh MaTeMaTU4YECKOE BbIPAKEHUE
3-MEpPHOTr0 CTalIMOHAPHOTO
TEMIEPATYPHOTo MoJs!

9. CpaBHUTH TEIJIOBBIC _A100°C
noroxku Q, uQ, !

__AL00°C
| 200°c
300 °
o o
A) ge/l < gmep
B) g&'“l - gmep
B) 82,1 = gmep
A t=f(x,7)
B) 1= f(x)
B t=f(x,,2,T)
nt=f(x,y,2)
A) Q] = Qz
B) 0 <0,
B) O >0,

7.2.3 IlpumepHbIii epevyeHb 3aJaHUH ISl pellleHUusl NPUKJIATHBIX 32124

Temora otnaercsa cBOOOAHON KOHBEKIIMEN OT TOPU30HTAILHOTO
uunHapa jmmHou ¢ = 0,2 m, nuamerpom d = 0,2 M u Temnepa-
Typoli cteHkH ¢, = 30 °C x Bo3ayxy Temneparypou ¢,= 10 °C.

Onpenenuts oTAaHHyO TermnoTy Q B BT, ecnu ans Bo3ayxa: Pr

=0,7;
A =0,025 Br/(MK); v = 14,2 *10°m%/c!

Tertora nepeaacTcsa OT ropAa4ero TCIIOHOCUTCII K XOJIOAHOMY

yepe3 MIOCKYI0 CTEHKY MOBEPXHOCThIO ' =

0,2 M%. OnpeenuTh TEPMUIECKOE COTPOTUBIIEHUE TEILIONEpEa-

9H, €CITH:
a, = 500 Br/(m’K); a, =50 Br/(M°K);
o =0,1 m; 4 =1 B1r/(MK)!

Tennora nepeaacTCAa OT ropAa4dero TCrjIOHOCUTEIIA K XOJIOAHOMY

yepe3 HWINHIPUYECKYIO CTEHKY JJIMHON L =

0,5 M. OnpeienuTh yae/IbHBINA IMHEHHBIA TEIUIOBOU MOTOK ¢, B

A) 52,4
B) 4,16
B) 10,5
T) 33,3

A) 0,122
B) 8,2

B) 13,1
T) 65,6

A) 0,108
B) 9,26



Bt/Mm, ecnu:

a, = 500 Br/(m’K); a, =50 B1/(M?K);

d /d,= 02/0,21 m; 1 =10 B1/(mMK);

At =8 K.

Temnnora nepenaeTcs TEIMIONPOBOIHOCTHIO Yepe3 2-CIOMHYIO 1U-
JVMHJPUYECKYIO CTeHKY JunHou L = 0,8 m. Onpenenuts nepenan-
Hy!o Teiory O B B, ecinu:

d/d,/d,=0,45/0,5/0,6 m; 4,=1Bt/(MK); ¢,, =120 °C; 4,=
0,05 B1/(MK); ¢.,=60°C.

Temuora nepenaercs TEMIONPOBOAHOCTHIO Uepes 2-CIONHYIO
IJIOCKYIO CTEHKY OBEepXHOCThIO F' = 0,8 M2, Onpenenurts Temine-
parypy Mexay CI0IMU t , CCIIM:

0, =0,2m; 4, =1B1/(MK); ¢,, =550 °C;

0,= 0,02 m; 4,=0,1 Br/(MK); ¢,,=350°C.

Boznyx ¢ Temnepatypoit ¢, = 50 °C qBUKETCS CO CKOPOCTBIO W =
15 m/c B TpyOe auamerpom d = 0,1 M, IiuHOM

L =5 m u remneparypoii crenku ¢, = 40°C.

Omnpenenutsd yenbHbIM TMHEHHBIN TENI0BOM NOTOK ¢, B BT/M,
ecnu 11 Bo3ayxa: v = 18*10°° m¥c;

A =0,028 Bt/(MK); Pr =0,7.

Uemy paBHa IpUBEJEHHAs CTENEHb YEPHOTHI JIBYX MapajuieIbHbIX

IIOBEPXHOCTEH, ECIIU:
g =0,25; ¢, =0,5?

B) 116
I) 233

A) 80
B) 100
B) 118
T) 236

A) 400
B) 450
B) 500
T) 550

A) 0,229
B) 43,7
B) 137
T) 685

A)0,14
B) 0,8
B) 0,2
) 0,5

7.2.4 IlpumepHblii IepevYeHb BOMPOCOB Il MOATOTOBKH K IK3aMeHY

1. BausHue teruia v Bjaaru Ha POA u €€ 2JieMEHTHI.

N

HBIX Cpeliax.
OcHoOBHBIE TETUTOU3HUUECKUE XaPAKTEPUCTUKH.
TernonpoBoIHOCTh (KOHAYKTUBHBIN IMEPEHOC TEIIa).

3akon Dypwe. MeTobl 37eKTpoTeIUIoBbIX anajgoruit (3TA).
TernonpoBoIHOCTh Yepe3 MIOCKY0 OJHOCIOWHYIO CTEHKY.
TernonpoBOIHOCTh Yepe3 MIIOCKYIO TPEXCIONHYIO CTEHKY.
9. OmnpeneneHue rpaiMeHTa TEMIIEPaTyphI.

10. KouBekTuBHBIN TermnooOMeH. 3akoH HeroToHa-Puxmana.

11. Buabl 1 peKUMBI ABUKEHHS CPEIBI.

12. Kputepuii nmogo0us.

NN kW

13. TenmooOMeH uznydenueM. TeroBoit 6aiaHc Jiyguctoro teriooomena. Iepe-

HOC TCINIAa N3JITYYCHHUCM.

Crnoco0bl mepeHoca TEMJI0BOM SHEPTUH B TBEPJIBIX TEaX, KUIKUX U ra3000pas-

3akoH Dypre. Guznveckuit cMbICI KOAYPHUITUEHTA TETIOMPOBOIHOCTH.
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15.

16.

17.

18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38
39

. OCHOBHBIE 3aKOHBI JIYYUCTOT'O TEINIOOOMEHA.

JIy4ucThlil TEIIIO00OMEH MEXy MapajuieIbHBIMU HOBEPXHOCTIMU. JIyduCThIN
TEMI000MeH

MIPU HAJTUYUU SKPAHOB

Cnoxublil TerooOMeH. Temtonepeaaya yepe3 0JHOCIONHYIO0 U MHOTOCTIOMHYO
IJIOCKUE CTEHKHU.

Teronepenaua yepes MIMHAPUYECKYIO cTeHKY. Ciydaii opeOpeHHoi moBepx-
HOCTH.

TennomaccoobmeH B aByxda3ubix cpenax. Juddysus. [lepBoiii 1 BTOpoit 3aK0H
duka.

IlepeHoc Biaru yepe3 Marepuall ¢ MOMOUIBIO CIIENUAIIBHOTO MOTOKA, 3aKOH I 'eH-
pHu.

duzuveckuii cMpIci KO3 UIneHTa paCTBOPUMOCTH.

Metoauka pacuera Biaro3amursl POA

HecranmonapHslil TETUIOBOU PEKUM.

OcCHOBHBIE 3aKOHOMEPHOCTH CTAlIMOHAPHBIX MOJIEH.

[Mpunnun cynepno3utiuu. [IpuHIIMT MECTHOTO BIUSHUSL.

CriocoObl OXJIaXIEHHs alapaToB ¢ ACTAISIMU Ha IACCU

Crioco6 oxJiaxxeHus annapaToB KaCCETHOW KOHCTPYKIIUH.

Knaccuduxanus cuctem obecnedenus temiooro pexkuma (COTP).
Knaccuduxanus cucteM oxnaxaenus POA.

Cucremsbl oxiaxaenus POA Ha OoCHOBe KOHBEKIIHU.

KonnykTuBHbIE cHUCTEMBI OXJIAKACHUS. CUCTEMBI OXJIAXKEHUS C UCII0JIb30Ba-
HUEM Pa3IUYHBIX u3nueckux 3(h(PexToB.

OCHOBHBIE PJIEMEHTBI CUCTEM OXJIAXKACHUA. TEeITIOHOCUTENH.

Haruerarenu cuctem oXJaxJeHuUs.

Temmoobmennsie ycTpoiicTBa. PacyeT TemiooOMEHHUKOB.

Pa3HOBUAHOCTH TEMIOOOMEHHBIX YCTPOUCTB. I3MeHeHne TeMnepaTyp TEIIOHO-
cuTesed pu NPSIMOTOKE U MMPOTUBOTOKE.

TepMmoaneKkTpuuecKue OXJIaX1atole yCTPOuCTBa.

KoHnctpykuust TepmocudoHa.

Ucnonb3oBanue 1is oxyaxaeHus POA TerioBbix Tpy0, UX NPUHILIMIT TEHCTBUS
Y KOHCTPYKIIUSI.

. [Ipunmun geiictBus BuxpeBon Tpyos! (D¢ ekt Panka).

. [Ipunnun neiicTBUs TypOOXOJIOIUIBLHOTO arperara.

7.2.5 MeTroauka BBICTABJICHHSI OLIEHKH TNPH NMPOBEACHUH MPOMEKYTOUYHOM

aTrecraunumn

3aueT MPOBOJUTCA MO TECT-OMJIETaM, KaXAbld U3 KOTOPHIX COJEPXKHUT S5 BOIPO-

COB, 5 CTaHIApPTHBIX 3a7a4 U 5 NMPUKIAAHBIX 3a1ad. KakIpli npaBUIIbHBIA OTBET Ha
BOIPOC B TecTe oleHuBaercs 1 OamioM. MakcuManbHOE KOJIMYECTBO HaOpaHHbIX Oal-

JI0B —
1.

15.
Ornenka «HeymoBIeTBOPUTEILHO» CTAaBUTCS B CIIydae, €CJIM CTYJSHT HaOpas Me-
Hee 5 0auIoB.



2. Omenka «YIOBIETBOPUTEIHHO» CTABUTCS B CIIy4ae, €ClId CTyACHT Habpai oT 5
710 8 OaIoB.

3. Omenka «Xopolio» CTaBUTCS B Clly4yae, €Clu CTyJeHT Habpan oT 9 o 12 Oan-
JIOB.

4. Ouenka «OTIUYHOY» CTABUTCS, €CIU CTyACHT HaOpai oT 13 no 15 Gamios.

7.2.6 IlacnopT OLICHOYHBIX MATEPHAJIOB

Ne Konrponupyemsie paszne- | Kog kontponupyemoii | HaumenoBanue
/I JI6I (TEMBI) JUCIUTUTUHBI KOMIIETEHIIUU (MJIU €€ | OLICHOYHOTO Cpe/l-
4acTH) CTBa

1 CucreMbl o0ecIieyeHuUs I1K-3 Tect, 3auer, ycCT-
TEIJIOBBIX pekuMoB POC HBIN OTIPOC
Knaccudukammus COTP.

2 OcHoBHBIE 371eMeHTHI cuc- | [1K-3 Tect, 3auer, ycCT-
TEM OXJIaXKICHUS. HBII OMpocC

3 BriOop cucremsl oxnaxje- IIK-3 Tecr, 3auer, yct-
HHS U CIIOCOOBI oOecmeue- HBIH OIIPOC
HUS TEIUIOBBIX PEKUMOB

4 Crermansasie yerpoiicrsa | [TK-3 Tecr, 3auer, ycr-
OXJIaKICHHUSL. HBIN OTIPOC

5 MopnemupoBanue  temo- | [1K-3 Tecr, 3auer, ycr-
BBIX XapaKTEPUCTUK KOH- HBII ompoc
CTPYKLUHN IIPU NPOEKTUPO-
Banuu POC

7.3. MeTogu4yeckue MaTepuaJbl, onpele/somue npoueIypsl OeHNBAHUSA
3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH

TecTupoBaHHe OCYHIECTBISAECTCS C UCIOJIB30BAHUEM BBIJAHHBIX TECT-3aJJaHUI HA
OyMmakHOM HocuTese. Bpems TectupoBanus 15 muH. 3aTeM OCyIIEeCTBISAECTCS IPOBEPKA
TECTa 5K3aMEHATOPOM U BBICTABISETCA OILIEHKAa COTJIaCHO METOJMKHU BbICTABJICHUS
OIIEHKH MPU MPOBEICHUU TPOMEXYTOUYHOMN aTTECTAILIUH.

Pemienne cranmaapTHBIX 3a7a4 OCYIIECTBISETCS C UCIOJIb30BAHUEM BBIJAHHBIX
3a/ay Ha OymMakHOM Hocutese. Bpems pemenus 3anay 15 MuH. 3ateM OCyIIECTBIISETCS
IIPOBEPKA PEUIEHU 3a7a4 SK3aMEHATOPOM U BBICTABIIIETCS OLIEHKA, COIVIACHO METOJIH-
KU BBICTABJICHUS OLICHKH MPHU MPOBEJECHUN MPOMEKYTOUHOM aTTeCTaIUH.

Peuienne npukiiagHbIx 3a1a4 OCYLIECTBIISIETCS C UCIIOJIB30BAHUEM BbIJIAHHBIX 3a-
nad Ha OyMakHoM Hocutene. Bpems pemienus 3agad 15 MuH. 3ateM OCyIIECTBIISIETCS
IIPOBEPKA PEUICHUs 3a7a4 SK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COIVIACHO METO/IH-
KW BBICTaBJICHHUS OLICHKH MIPU MTPOBEJCHUH MMPOMEKYTOUHOM aTTeCTAllUU.

8 YYEBHO METOINYECKOE U UTHO®POPMAIIMOHHOE



OBECIIEYEHHUE JUCIUIIVINHBI
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BBIX PEKHMMOB MPU MTPOCKTUPOBAHUH PAIUONIPHOOPOB : Yueb.mocodue yued. nmocoodue./
®OI'bOY BIIO "BopoHe)CKU rocyJapCTBEHHbI TEXHUUECKUN YHUBEPCUTETY; Bopo-
Hex, 2008. 147 c.

2. MyparoB A.B., [fuiuna H.B. Temnnoduszndeckue nporecchl B paauodIeKTPOH-
HBIX YCTpOHMCTBax U nmpudopax: yued.mocodbue / Boponex: ®I'BOY BIIO “Boponex-
CKHI1 TOCYJapCTBEHHbIN TeXHUYECKU yHUBEepcuTeT, 2012. 135 c.

3. Myparos A.B., Hunuaa H.B. CriocoOb1 o6ecnieueHus TeroBbix pexxumoB POC:
yueoHoe nocobue Boponex: 'OYBO “Boponexckuii rocy1apCTBEHHbIM TEXHUUECKUN
ynusepcutet”’, 2007. 96 c.

4. Ilunnuaa H.B., lllyBaeB B.A. MonennpoBaHne TEIUIOBBIX XapaKTEPUCTUK KOH-
ctpykuuii POC: meTtonuueckue ykazanus k JadopatopsusiM padotam/ @I'BOY BIIO
"BopoHexkcKuil rocy1apCTBEHHBIN TEXHUYECKU YHUBEPCUTET; COCT. Boponex, 2013.
22 ¢.291-2013

5. MyparoB A.B., llununa H.B. Pacuér TenmoBoro pexuma 610ka POC: meroau-
YeCKHE YKa3aHUs IO BBITIOTHEHUIO npakTuueckux padbor/ ®I'BOY BO "Boponexckuii
rocyapCTBEHHBIN TEXHUYECKUIN yHUBEpPCUTET; Bopounex, 2014. 27 c.

6. bamkupos A.B. MypatoB A.B. Ilununa H.B. MeToaumyeckue ykazaHus IO
KYpCOBOMY MPOEKTUPOBAHUIO. BOPOHEKCKUI TOCYJapCTBEHHBIM TEXHUYECKUN YHU-
Bepcurer, 2010. 31 c.

7. MypatoB A.B., lununa H.B. MccnenoBanue BIMSHHUS KOHCTPYKTUBHBIX OCO-
OeHHOCTEH TETUIOOTBOIOB Ha A(()HEKTUBHOCTH OXJIAXKICHUS MMOTYTPOBOHIUKOBBIX TPHU-
O0pOB: MeToAMYECKHUE yKa3aHus K 1aboparopHoii pabore/ ®I'BOY BO "Boponexckuii
roCyJ1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET; Boponex, 2014. 18 c.

8. MypatoB A.B., [luniuna H.B. Pacuér temoBoro pexxuma 610ka POC: metoau-
YecKue ykazaHus 1o KkypcoBoMy npoektupoBanuto/ ®I'6OY BO "Boponexckuii rocy-
JAPCTBEHHBIN TEXHUUYECKUW YHUBepcUTeT; Boponex, 2015. 46 c.

9. Jleprorun B.B. TenmomaccooOMeH [DaeKTpoHHBIN pecypc]: yueOHoe mocodue/
Heprorun B.B., BacunbeB B.®., YisameBa B.M.— DeKTpoH. TEKCTOBBIE TAHHBIE.—
Cankr-IletepOypr: Cankr-IleTepOyprckuii rocy1apcTBEHHbBIN apXUTEKTYPHO-
ctpoutenbHbiil yHuBepcuteT, DbC ACB, 2016.— 244 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/74378.html.— 3BC «IPRbooks»

10. HIapos I0.M. TemmomaccooOMeH [IaeKTpOHHBIN pecypc]: yueOHoe mocodue/
[apos FO.U., I'puropreBa O.K.— DnexTpoH. TekcToBbIe JaHHBIe.— HoBOCHOUpCK:
HoBocubupckuii rocy1apcTBeHHBIN TexHU4Yeckuil yuusepcutet, 2018.— 164 ¢.— Pe-
xuM aocrtyna: http://www.iprbookshop.ru/91450.html.— 3BC «IPRbooks»

11. Teopus TermomaccooOMeHa [ DIEKTpOHHBIN pecypc]: yueOnuk mis By3os/ C.1.
Ucaes [u ap.].— DIEKTpOH. TEKCTOBbIE TaHHbIE.— MockBa: MOCKOBCKUI roCyaapcCT-
BEHHBIN TEXHUYECKUIN yHUBEpcUuTeT uMeHn H.O. baymana, 2018.— 464 c.— Pexum
noctymna: http://www.iprbookshop.ru/93924.html.— 3BC «IPRbooks»



8.2 Tlepeuenb MH(POPMANMOHHBIX TEXHOJIOTHH, HCMOJIb3yeMbIX MPHU OCYIIIe-
CTBJIEHMH 00PAa30BaTeJBLHOI0 Mpouecca Nno JUCHUIINHE (MOYJ10), BKIOYAs Te-
peyeHb JUIEH3HOHHOT0 MPOrPAMMHOI0 o0ecneyeHusi, pecypcoBuH(pOPMANIMOHHO-
TeJIeKOMMYHUKAINMOHHOH ceTu «VHTepHET», COBpeMEeHHbIX MPOodecCHOHATBLHBIX
0a3 JTaHHBIX U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

IT1O: Microsoft Word, Microsoft Excel, Internet Explorer, mporpaMMHbIii KOM-
mekc KOMITAC 3D LT.

CoBpemenHas npodeccuoHanbHas 6aza naHHbix: Mathnet.ru, e-library.ru.

Nudopmanmonnsie  cnpaBounble cucteMbl:  dist.sernam.ru, Wikipipedia,
http:eios.vorstu.ru/

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOANUMAS JIJIA
OCYHWECTBJIEHMS OBPA30OBATEJIBHOI'O ITPOLHECCA

Jlnis mpoBeneHus JEKIMOHHBIX 3aHATUN HE0OXoIrMMa ayAuTOpHs, OCHAIIEHHAs
BUJICONPOEKTOPOM € SKPAHOM U IIOCOOUSAMU MO NPOPUIIIO.

Komnrerorepnslii knace, ocHameHHas [I9BM ¢ ycTaHOBIEHHBIM TPOrpaMMHBIM
obecnieueHueM, aya. 226/3.

BupaeonpoekTop ¢ skpaHom B aya. 226/3.

10. METOJIUYECKHUE YKA3AHUS JIJISI OBYYAIOIIMXCS IO OC-
BOEHWIO JUCIHUATITAHBI (MOYJIST)

[To qucuunnune «Tennodusuueckue npoueccs B MpUOOpax» YUTAIOTCA JIEKIHH,
IpOBOAATCA J1a00PaTOPHBIE U MPAKTUUECKHUE 3aHSTHS.

Jlekuuu mpeacTaBisieT co00M CUCTeMaTHUeCcKoe, MOCIe10BaTeIbHOE U3JI0KEHNE
y4eOHOro Marepuana. ToO — OJlHa U3 BaKHEUIIUX (GOpM yuyeOHOro mpouecca U OJJUH U3
OCHOBHBIX METOJIOB IIPETOAaBaHus B By3e. Ha nekumsx ot cryaenrta TpedyeTcs He Mpo-
CTO BHHMAaHHE, HO U CaMOCTOATeIbHOe odopmiieHHne KOHCTeKTa. KauecTBEHHBI KOH-
CHEKT JOJDKEH JIETKO BOCHPUHUMATHCS 3PUTENBHO, B 3T0 TEKCTE CIEAYyeT COOII0AaTh
a03aripl, BBIICNIATH 3ar0JIOBKH, MPOHYMEPOBaTh (HOPMYIIbI, MOAYEPKHYTh TEPMHUHBI. B
KaueCTBE LIEHHOT'O COBETa PEKOMEHIYETCS 3alMChIBaTh HE KaXKIOE CJIOBO JIEKTOpa
(MHAYe MOKHO MOTEPSITh MBICTh M HAYaTh MHCATh aBTOMAaTHYECKU, HE BHUKAsI B CMBICI),
a TIOCTapaThCsl MOHATH OCHOBHYIO MBICIB JIEKTOPA, a 3aTeM 3amucarbh, UCHOJb3Ys MO-
HSITHBIE COKpPALICHMUS.

- [IpakTryeckue 3aHATHS MO3BOJISIOT HAYUYNUTHCS IPUMEHITh TEOPETUUECKUE 3HA-
HUS, TIOTYYeHHbIE Ha JIEKIIMU MPH PElIeHUH KOHKPETHBIX 3a7ad. YToObl Hanbosee pa-
[IMOHAJILHO U TIOJHO MCIIOJIb30BAaTh BCE BO3MOKHOCTH MPAKTUYECKUX 3aHATUHN I MO-
TOTOBKHM K HUM HEO0XOAMMO: ClIeqyeT pa3o0paTh JIEKLHIO IO COOTBETCTBYIOLIEH Teme,
O3HAKOMUTCSI C COOTBETCTBYIOIIUM pa3JesioM ydyeOHHKa, MpopadoTaTh IOMOIHUTEINb-
HYIO JTUTEpaTypy U MUCTOYHUKHU, PEIINTH 337a4d M BBITIOJIHUTH APYTHUe MUCbMEHHBIEC 3a-
TaHWSL.

- CamocrosiTenbHas pabdoTa CTYJEHTOB CIIOCOOCTBYET TIJTyOOKOMY YCBOEHUS
yueOHOTo MaTepHuaja W pa3BUTHIO HaBBIKOB caMooOpa3zoBaHMsa. CaMOCTOsTeNbHAs pa-
00Ta mpeanoiaraeT CiIeayonue COCTaBISIONINE:



- paboTta ¢ TekcTamMu: Y4YeOHHKaMH, CIPAaBOYHUKAMHM, TOTOJHUTEIBLHON JIHUTEpa-
TypoOi, a TakKe MpopadOTKa KOHCIIEKTOB JICKIUH;

- BBITIOJIHEHHE JIOMAIIIHUX 3aJaHUM U TUIIOBBIX PACUYETOB,;

- paboTa HaJ TeMaMu AJi1 CaMOCTOSITENIbHOTO U3yYEHHUS,;

- yyacTue B paboTe CTyJE€HYECKUX HAYYHBIX KOH(EpEeHLINA, OJIUMITHAT;

- IOATOTOBKA K 3a4eTy.

Kpome 0a30BBIX Y4EOHHKOB PEKOMEHIYETCS CaMOCTOATEIbHO HCIOIb30BaTh
uMeromuecs B OubOmuoTeke yueOHo-MeToaudeckue mocoous. HesaBucumo or Buja
yueOHUKa, paboTa ¢ HUM JIOJDKHA MPOUCXOUTH B TEUEHHE BCero cemectpa. DPheKTuB-
Hee paboTaTh ¢ YUeOHUKOM HE TIOCIIE, a IMepel JICKIUCH.

[Ipu o3HaKOMIIEHHH C KaKUM-THOO pa3iesioM PEKOMEHIYETCsS TPOYUTATh €ro Iie-
JIMKOM, CTapasiCh YJIOBUTH OOIIYIO JOTUKY W3JIOKEHHUS TeMbl. [Ipy MOBTOPHOM YTECHUH
XOpOILIO aKLUEHTUPOBaTh BHUMAHHE Ha KIKOYEBBIX BOMPOCAX M OCHOBHBIX TEOpEMax
(popmyiax). MoKHO COCTaBUTh UX KPATKUI KOHCIICKT.

Crenenp yCBOEHUsI MaTepuaa MpoBEPsIeTCs CIEeAYIOIUMU BUIaMA KOHTPOJIA:

- TeKyIIUH (0MpOoC, KOHTPOJIbHBIE PAOOTHI, TUIIOBBIE PACYETHI);

- pyOEXKHBIN (KOJUIOKBUYM);

- MPOMEXYTOUHBIN (KypcoBasi paboTa, 3a4eT, 3a4eT C OLIEHKOM, IK3aMeH ).

KomnokBuym — opma uTOroBoil mpoBepKkud 3HAHUM CTYJEHTOB IO OIpEaeeH-
HBIM TEMaM.

3auer — bopMa TPOBEPKH 3HAHMM M HABBIKOB, MOJYYCHHBIX HA JIEKIIMOHHBIX H
npakTUdeckux 3aHaTusX. (Crnaya BceX 3a4e€TOB, MPEIyCMOTPEHHBIX YUYE€OHBIM TUIAHOM
Ha JAHHBIM CEMECTp, SIBIISIETCS 00s13aTEIbHBIM YCIOBHUEM JIJISl JOMyCKa K dK3aMEHAIlH-
OHHOM CECCHH.

Dk3aMeH — (opMa UTOTOBOM MPOBEPKU 3HAHUM CTYICHTOB.

JUIs yCHemHon ciayn 3K3aMeHa He0OXOAMMO BBIIOJHUTh CIEIYIOUIUE PEKOMEH-
JAIUU —TOTOBHUTHCS K 3K3AMEHY CJIEIyeT CUCTEMAaTUYECKH, B TEUEHHUE BCETO CEMECTpa.
MHTeHCcHuBHAs MOATOTOBKA JI0JDKHA HAYAThCS HE MO3/IHEE, YEM 33 MECSI-IIOATOpa 10 K-
3aMmeHa. J[aHHbIe nepes FIK3aMEHOM TpU-YeThIpe THS d(PPeKTrBHEE BCETO UCIOIb30BaTh
JUTSl IOBTOPEHMUSI.

Bun yueOHbIX 3a- JledarenbHOCTh CTyAEHTa
HATHH
Jlexmus Hanucanne KOHCIEKTa JIEKIML: KPAaTKO, CXEMATUYHO, MOCIEI0BATEIBHO

(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUSI, BBIBOBI, (HOPMYIHUPOBKH, 00600111e-
HUs; IIOMEYaTh BAXKHbIE MBICIIH, BBIIEIATH KIIOYEBBIE CIIOBA, TEPMHHBI.
IIpoBepka TEPMUHOB, MOHATHM C MOMOIIBIO SHIUKIIONEINM, CIIOBAPEH,
CIIPABOYHHUKOB C BBINHUCHIBAHUEM TOJIKOBaHMM B TeTpaab. OO03HaueHue
BOIIPOCOB, TEPMUHOB, MaTepuaa, KOTOPbIE BbI3BIBAIOT TPYAHOCTH, IIOUCK
OTBETOB B PEKOMEHyEMOH JUTEepaType. ECiin caMOCTOATENIBHO HE ynaeT-
csi pazoOparbcs B Marepuase, Heo0XoaumMo c(hopMyIHpOBaTh BONPOC U
3a/1aTh NIPENOAABATENIO Ha JICKIMHU WIM HA PAKTUYECKOM 3aHSATHH.

[IpakTuueckue KoHcnekTupoBaHue peKOMEHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM




3aHATUA

JEKUUH, NOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIpOCAaM, MPOCMOTp pe-
KOMEHAYyeMoi nurepatypsl. [IpociymmBanne ayauo- u BUAEO3anucei 1o
3aJJaHHOM TeMe, BBIMOJIHEHHE PACYETHO-TpaUIECKUX 3a/laHH, pelIeHne
3aJ1a4 110 AJITOPUTMY.

IToaroToBka k
g depeHnnpo-
BaHHOMY 3a4eTy |
9K3aMEHY

[Tpu MOATOTOBKE K 3a4eTy U SK3aMEHY HEOOXOJMMO OpPUEHTUPOBATHCS Ha
KOHCIIEKTBI JIEKIUI, PEKOMEHyEMYIO JIUTEpaTypy U pElICHHE 3a7ad Ha
MPAKTUYECKUX 3aHATHUSAX.
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Henab udyvyenus AuCHUNIHHEBI OPMHUPOBAHUE Y OaKanaBpOB OA30BbIX 3HAHUN U
HABBIKOB TETUIO(QU3UIECKOTO IPOSKTUPOBAHUS MPUOOPOB C UCTIOIB30BAHUEM CUCTEM-
HOTO TI0/IX0/1a Ha 6a3e mMHUpPoKoro nmpumeHeHus IBM u cuctem aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHMUSL.

3anaum ocBOeCHUS AUCUUIIIIMHBI

OcBoeHne METOJOB OXJIAXKJACHHS W BIIAro3aluThl mpuOopoB. DopmupoBaHme
MPAKTUUYECKUX HABBIKOB MPOCKTUPOBAHUS U (PYHKIIMOHUPOBAHUS CIOKHBIX CUCTEM Te-
miooOMeHa. [IpumMeHaTh moJlydeHHbIe 3HAHUS JJI1 PacueTOB TEIUIOBBIX PEKUMOB MPO-
CTBIX 2JIEMEHTOB U ycTpoicTB DC Ha 3Tame UX MNPOEKTUPOBAHUS C MPUMEHEHHEM
CAIIP na 6a3e HOBEHIIUX MTepcoOHATbLHBIX DBM.

Ilepedyens popmupyeMbIX KOMIICTCHIMA:

[1K-3 - Cnocoben pa3pabarbiBaTh MPOTpaMMbl U METOAMKH UCTIBITAHUN paJHo-
AJIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB.
Oo6mas Tpynoemkocts gucuuiuiuabl 3ET:6 3.¢.

dopMa UTOrOBOr0 KOHTPOJIS MO IMCUMILINHE: DK3aMEH, KYPCOBOU MPOEKT.
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