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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

TIK-3 3HAaTh

METO/Ibl OpPTaHM3allM CUCTEM OOeCIieYeHUs TETJIOBBIX PEXKUMOB MpPHOO-
POB, 3aKOHOMEPHOCTH TEIUIOBBIX XapaKTEPUCTUK KOHCTPYKIMH B HpO-
1ecce MpoeKTUPOBAHUU MTPUOOPOB.

YMETh

BriOupaths cuctemsbl OXJaXkIeHHs ISl MPUOOPOB M CIIOCOOBI obecrie-
YCHUS TCIUIOBBIX PCKHUMOB, C MCIIOJIB30BAaHUCM CPCACTB aBTOMATHU3A-
[IUH TIPOSKTUPOBAHMSI, PACCUMTHIBATh TEIUIOBBIE PEXUMBI IPHOOPOB H
BBIOMpATh KOHCTPYKIIMHM PaJMAaTOPOB C HCIIOJIH30BAHHEM COBPEMEH-
HBIX CHCTEM aBTOMAaTHU3UPOBAHHOTO MPOCSKTUPOBAHUS

BJIAJICTh

CriocoOHOCTBIO K TIPOBEICHUIO M3MEPEHUN W WCCIICIOBAHUS UCIIBITA-
HUM paiModJIEKTPOHHBIX TPHOOPOB, COBPEMEHHBIMH METO/IaMH IPOEK-
TUPOBAHHS AJICKTPOHHBIX CPEICTB C YUETOM OOECICUEHHs TETUIOBBIX
PEKHUMOB TIO 3aJIaHHOW METOJIUKE.

4. OBBEM JUCIUIIJIMHBI MOAYJIA)



OO61ast TpyJ0€MKOCTh JTUCHHUIUIMHBI « Ternopu3nyeckre mpoueccsl B Ipudopax»

cocTaBiisieT 6 3aUeTHBIX €IUHHII.

Pacnipenenenue Tpy10€MKOCTH AUCHMIUIMHEI II0 BUAAM 3aHATUH

OuHasi popma o0yueHust

Bun yaeOHo# paboTh Bcero Cemectp
4acoB 3

AyAUTOpHBIE 3aHATHSA (BCEro) 72 72

B Tom yncie:

Jlexkuuu 18 18

ITpakTuueckue 3anstus (I13) 18 18

Jlabopartopusbie pabotsl (JIP) 36 36

CamocTosiTesibHasi paboTa 108 108

KypcoBoii mpoekr + +

KoHTtposibHasg pabota

Bua npoMekyTOYHOM aTTECTAllUK — 3a4ET

Bua npoMexyTOYHOM aTTeCTallul — SK3aMEH + +

OO6mas Tpy10eMKOCTh gac 216 216
JK3aM. elI. 36 36

3aounas popma o0yueHust
Bun yueOHo# paboThl Bcero Cemectp
4acoB 3

AyAUTOpHbBIE 3aHATHS (BCEro) 18 18

B Tom yucae:

Jlexkimun 4 4

IIpaktuueckue 3anstus (113) 4 4

JlabopaTtopHsbie pabotsl (JIP) 10 10

CamocrosiTesibHas paboTa 189 189

KypcoBoii npoekt + +

KonTtponbHas pabota

Bua npoMeKyTO4HOM aTTeCTalliy — 3a4€T

By npoMeXyTOYHOM aTTecTaluy — 9K3aMeH + +

OO6m1ast Tpy10€MKOCTh yac 216 216
9K3aM. e]l. 9 9

5. COAEP KAHUE JUCHUIIJIMHBI (MO YJIA)




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 CTalMOHAapHBIX 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

18

18

36

108

216

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

10

189

216

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

OLCHUBAIOTCA 110 CUCTCMC:

«aTTECTOBAH,
«HC aTTCCTOBaH.
Komnerenuusi|  Pesynbrater obyqenus, Kpurepuu ATTecTOBaH He atrecToBan
XapaKTepHu3youue OLEHHUBAHHUS
c¢()OPMHUPOBAHHOCTH KOMIIe-
TEHIHH
T1K-3 3HATh AxtuBHas paboTa Ha mabopatop- |Brimonaenue pabdor B | HeBwimonmHenue pa-

METOIBI OPTaHM3AIH CHC-| HBIX M MPAKTHYCCKHUX 3aHITUSAX,
TEM OOECIIEUYeHHsI TEIUIO- | OTBEYaeT Ha TEOPETHUECKHE BO-
BBIX PEKUMOB MPHOOPOB, MPOCHI TIPH 3alUTE.

3aKOHOMEPHOCTH  TEIUIOo-
BBIX XapaKTEPUCTUK KOH-
CTPYKLMH B TIpolecce
MPOEKTUPOBAHUM  TIPU-

CPOK, MIPERLYCMOT-
peHHsI B pabodnx
nporpammax

00T B CPOK, TIpey-
CMOTpPEHHBIN B pabo-
YuX Immporpammax

OXJIQXKICHUS JUIA TIpH-
00poB U crocoObl 0bec-
NIEYEHUs] TEIJIOBBIX pe-
KHMOB, C HCIOJIb30Ba-
HUEM CpEJICTB aBTOMa-
TH3aLUU TPOEKTHPOBaA-
HUS, PACCUUTHIBATH Te-
IUIOBBIC PEXUMBI ITIPH-
0OpOB U BHIOMpATH KOH-
CTPYKUHUH PAaJHATOPOB C
UCIIOJIB30BAaHUEM  CO-
BPEMEHHBIX CHCTEM
ABTOMATH3MPOBAHHOTO
POEKTUPOBAHHUS

peHHBIN B pabounx
porpamMmax

00poB.
YMETh Pemenne crangapTHEIX IpakTH- | BeimonaeHue pador Hesblinosnnenue
Bri6upats CHCTEMBI YEeCKUX 33/1a4. B CPOK, TIpETycMOT- | paboT B CPOK, Ipe-

JlyCMOTPEHHBIN B
pabouux mporpam-
Max

BJI1aICTh Pemenue MPUKIAJHBIX 3a/1a4 B
CIocoOHOCTEIO K TIPO- | KOHKPETHOM MPEeIMETHOM o0mac-
BEJICHUIO W3MCPCHUN H TH.
HCCIICZIOBAHUS HCIIBITA-
HUH  PaguodJIeKTPOH-
HBIX TpPHOOPOB, COBpe-
MEHHBIMH  METOJaMH
MIPOEKTUPOBAHUS JICK-
TPOHHBIX  CpPEACTB C
ygetoM  oOecrieuyeHHs
TCIUIOBBIX PEKHUMOB 110
3aJJaHHOI METOJIUKE.

Berimonuenue pabor

B CPOK, IPEAYyCMOT-

peHHEIH B pabounx
porpammax

Heseimonnenue
paboT B CPOK, mpe-
JIyCMOTPEHHBIN B
paboumx mporpam-
Max




7.2 IlpuMepHbIii epedeHb OLIEHOYHbIX CPeICTB (TUMOBbIE KOHTPOJIbLHbIE 3a-
AAHUS WJIH MHbIe MaTepUaJibl, HE0O0OX0AUMBIE /IJIsi OLeHKH 3HAHUI, YMeHUil, HA-
BbIKOB U (MJIH) ONBITA eI TEeJbHOCTH)

7.2.1 IlpumepHBbIi IepeYyeHb 3aJaHUM 11 OATOTOBKH K TECTHPOBAHUIO

1. MeTop omnpeneneHust TEIIOBbIX KO3 (PUIIMEHTOB, KOTOPBII CBOJUTCS K pelie-
HUIO CUCTEMBI YpaBHEHM OanaHca, TEMIOBOM SHEPTUU WK TEIIONPOBOIHOCTH B KaXK-
JIOM KOHKPETHOM CIIy4ae, SIBJIIETCS:

a) OKCIIEpUMEHTAIBHBIM

b) Teopernueckum

C) AHAIUTHYECKUM

2. bonbIIMHCTBO peanbHbIX HArpeThix 30H POC ABIAIOTCS CUCTEMOM C:
a) JaJbHUM HOPSIKOM

b) OIMHKHUM TOPSIKOM

C) CpEeIHUM MOPSIKOM

3. MeToibl UCClIeTOBaHMUs, KOTOPBIE IPUBOIAT K CHCTEME (POPMYJI, TTO3BOJISIO-
IIUX TIOJTYYUTh HHPOPMAIIHIO O TETUIOBOM I10JI€ TPOSKTHPYEMOM CHCTEMBI B 00IIIeM
BUJIC, HA3bIBAIOTCS:

a) OKCIepUMEHTATbHBIMU

b) IlpuGnmkeHHBIMU aHATUTUIECKUMU

c) AHaJOroBbIMHU

4. Db (HEeKTUBHOCTH TPUHYIUTEIHHOTO BO3AYITHOTO OXJIXKICHUS TeM OOJIbIIIE:

a) YeM BBIIIE TeMIepaTypa 0OAyBaOIIEro BO3yXa 1 YeM OOJbIIE eT0 CKOPOCTh
b) dYem HmXKe TemrepaTypa 00IyBaIOILIETO BO3AyXa U YeM OOJIbIIEe €T0 CKOPOCTh
C) YeM HWXXE TeMIeparypa 00yBaroIIero BO3AyXa U YeM MEHBIIIE €r0 CKOPOCTh

5. Bei6op cnoco0a oxJiaxIeHusl Ha paHHE! CTaAuu KOHCTPYUPOBAHUS:

a) JaeT BO3MOXXHOCTb OIIEHUTh BEPOSTHOCTh OOecreueHus 3aJaHnHoro mno T3 Te-
moBoro pexxuma POC

b) 1maeT BO3MOXKHOCTh OIIEHUTh TOUHOCThH OOecreueHus 3aganHoro mno T3 rermo-
BOro pexxuma POC

C) HE JaeT BO3MOXKHOCTb OLIEHUTh BEPOSITHOCTh WJIM TOYHOCTh 0OECIIEUeHHUs 3a-
nanHoro 1o T3 TemioBoro pexuma POC

6. UTo OTHOCUTCS K MEPBUYHBIM (DaKTOpaMm, BIUSIOLUIUM HA TEIUIOBON pexUM
P2C?

a) HM3MEHEHHUE TeMIIepaTyphl OKPYKAIOIIEH Cpe/ibl U BHEUTHHE TEIJIOBBIE ITOTOKU

b) naBnenue BHyTpH Kopiyca POC

C) BJIAXHOCTH

7. JInana3oH U3MEHEHUS TEMIIEPATYPbl OKpYyKaroiien cpeast ot -60 go +60 °C
XapaKTEepeH IS



a) kopabembHbIXx POC
b) nazemubix POC
c) pakeTHo-kocMuueckux POC

8. UTO Takoe TEPMOCTOMKOCTH?

a) 9TO CIOCOOHOCTH MaTepuasioB 3jeMeHTOB POC KpaTKOBpEMEHHO WU JIJTU-
TEJIbHO IPOTUBOCTOSTh BO3/ICMICTBUIO BJIAXKHOCTHU

b) sT0 crnocobHOCT, MaTepuanoB 3iaeMeHTOB POC kpaTKOBpEMEHHO WU JIH-
TEJIbHO MPOTUBOCTOSITh BO3JACHCTBUIO HU3KUX WJIM BBICOKHUX TEMIIEPATYP, & TAKKE pe3-
KUX U3MEHECHUH TeMIeparyp

C) AOTO CHOCOOHOCTh MaTepuanoB 3eMeHTOB POC KpaTKOBpPEeMEHHO WIIU JIJTU-
TEJIbHO MPOTUBOCTOSITH BO3CHCTBUIO JaBICHUS

9. TennoBasi 3HEPrusi, BHLACIAIONMIASNCS B CUCTEME, TPUBOIUT K:
a) TIOBBIIICHUIO €€ TeMIepaTyphl

b) mnoHmxkeHuro e€ TeMiepaTypbl

C) CTaOWJIBHOCTHU €€ TeMIEPATYPhI

10. JIs1s1 G0JIBIIMHCTBA JUAIEKTPUKOB C TIOBBIIIEHUEM TEMIIEPATyPHhI:

a) JMDJIEKTpUYECKas MPOHMUIIAEMOCTb YBEJIMYMBAETCS, @ TAHTEHC yIJa MOTeph
YMEHBILIAETCS

b) nudnexTpudeckas MPOHUIIAEMOCTh YMEHBINIACTCA, a TAHTEHC YIJIa TOTepPb
yBEIIMYUBAETCS

C) JIUAJIEKTpUYECKas MPOHUILIAEMOCTh U TAHT'€HC YTIila TOTEPh HE MEHSIOTCS

11. Yto Ha3pIBa€TCSA TUTPOCKONUYHOCTHIO?
a) CnocoOHOCTh MaTepuaia MOorjaolaTh BOASHbIE Taphl U3 BO3AyXa

b) CnocoOGHOCTH MaTepuala BhIICIATH BOSHBIC TTaphl
c) 1+2

12. OTHOMIEHHE KOTMYECTBA MAPOB BOJABI B BO3YyXE K €r0 KPUTUYECKOMY 3HAYE-
HUIO — 3TO:

a) aOCOJIIOTHASI BIAKHOCTh

b) BIAKHOCTH

C) OTHOCHUTEJbHAS BIAXHOCTh

13. HopmanbHON OTHOCUTEIBHOMN BIAXKHOCTBIO CUMTAETCS BIaXKHOCTb, paBHAs
a) 60-70 %
b) 70-80 %
c) 80-90 %

14. TIpouecc nornoueHus Biaaru MOBEPXHOCTHIO MaTepraia Ha3bIBACTCS:
a) abcopOrus

b) axacopOuus

c) copOrus



15. I'mapodoOHbIe — 3TO MaTepuaibl, HOBEPXHOCTh KOTOPBIX:
a) HE CMaYMBAaETCS BOJOU

b) cmaumBaeTcs BOAOM

C) OTTaJKUBAET BOJY

16. I1nenka Boabl, 0Opa3yromascs Ha MOBEPXHOCTU JUAJICKTPUKA:

a) YJIy4IlaeT ero EeKTPUUECKUE MapaMeTphl

b) yXyamaer ero 3JeKTpUYECKUE MapaMeTphbl

C) HE BIMSET Ha €ro JIEKTPUYECKHUE MapaMeTphbI

Otser 2

17. SIBneHne KOHBEKIINH 3aKJIH0YacTCs B TOM, YTO

a) OOMEH sHeprued MPOUCXOJUT OT HEMOCPEACTBEHHOIr0 OOMEHa 3Hepruen (Te-
IJIOM) MEXKIy COCETHUMHU aTOMaMU TBEPAOrO TeJla UM CONMPUKACAIOIIUMUCS TPYIIIAMU
aTOMOB

b) oOmeH sHeprueil Mexay ABYMS MaKpPOCKONMMYECKUMHU TelaMU MPOUCXOJUT
MOCPEJCTBOM JIEKTPOMArHUTHBIX BOJH

C) NEepPEeHOC TEIJIOBOM SHEPIHH OCYIIECTBIISAETCS MEPEMEIIEHUEM TPy aTOMOB
WU MOJIEKYJI

18. UTo Takoe TEmIonpoOBOIHOCTh?

a) OOmMeH ’Hepruel MoCPeICTBOM AIEKTPOMATHUTHBIX BOJTH

b) Ilepenaua myTéM HEMOCPEACTBEHHOTO OOMEHA DHEPTHEH MEXTYy COCEIHUMU
aToMaMH

c) IlepeHoc TemIoOBOM SHEPTUHU TIEPEMEILICHUEM TPYIIT aTOMOB UJIA MOJICKYJI

19. Yto Takoe TermioBoOil MOTOK?

a) COBOKYITHOCTh 3HaU€HUI TEMIIEPaTypPhl BO BCEX TOUKAX Teja

b) KonudecTBo Temnia, NEPEeHOCUMOTO Yepe3 KaKy-Tu00 U30TEPMUUYECKYIO TO-
BEPXHOCTD B €IMHUILY BPEMEHU

c) Ilpemen OTHOIICHWS W3MEHEHHUS TEMIEPATyphl K H3MCHCHHUIO PACCTOSTHUS
MEXIy U30TepMaMu

20. Haubonbiiee u3aMeHeHHe TeMIIEpaTyphbl IPOUCXOAUT MPU MEPEXO/E OT U30-
TEPMBbI K U30TEpPME:

a) [0 HOpMaJIu

b) mo kacarenbHON

C) HU3MEHEHHE TeMIEePaTyphl BOOOIE HE TPOUCXOIUT

21. IIpouecc TermonpoBOAHOCTH HEPA3PBIBHO CBS3aH:
a) C pacnpoCTPAaHEHHEM TEMIIEPATypbl BHYTPH Teja
b) c pacmpocTpaHeHHEeM TeMIepaTypbl BOKPYT Tela
C) HE CBsI3aH C pacCIpOCTPAHEHUEM TEMIIEPATyphbl

22. KOHBEKTUBHBIM TEIDIOOOMEHOM, HJIH TEIUIOOTAauei, Ha3hbIBaCTCS:
a) TMpoIecc TMepeHoca Tera MEXIy MMOBEPXHOCTBbIO TBEPIOTO Teia, ¢ OIHOM



CTOPOHBI, U KHUAKOCTBHIO WJIH Ta30M, C APyTron
b) mnporecc nepeHoca Teria Mex1y OBEPXHOCTSIMH TBEPABIX TEJ
C) TMpoLEecC MEePEeHoca Temia MeXKAY )KUIKOCThIO U Ta30M

23. TypOyJIEHTHBIM PEKUMOM JABUKEHUS CPE/Ibl HA3bIBAETCS PEXKUM KOT1a:

a) YacCTHIIbI JBUXKYTCS MapajuieIbHBIM TOTOKOM B KaHAJIE MapauiebHO CTEHKaM
b) wyacTuIlbl B MOCTyNaTENIbHO MEpEMENIAONIEHCS Macce JBUKYTCS XaOTUUECKU
C) MPOUCXOJUT MEPEXO/] OT MEPBOTO PEKUMA KO BTOPOMY

24. Kputepuii mogobus PeitHonbaca:

a) oTpaxkaeT (U3NUYECKUE CBOMCTBA YKUIAKOCTH

b) xapakTepu3yeT MHTEHCHUBHOCTH MPOIECCa KOHBEKTHUBHOTO TEIJIOOOMEHA Me-
KTy KUIKOCTHIO U TTIOBEPXHOCTHIO TBEPIOTO TeJIa

C) OmpenenseT XapaKTep TCUCHUS KUIKOCTU U TPEICTABIISAET COOOM OTHOIICHHE
CHWJI HHEPITUHU U BA3KOCTH

25. Ilpm naMrHApHOM JIBM>)KEHUU CPEABI MAKCUMAIbHON CKOPOCTBIO IBHKECHUS
00nanaroT:

a) NPUCTCHOYHBIE CIIOU

b) 1eHTp moTtoka

C) CKOpOCTb BCETO MMOTOKA IPUMEPHO OJUHAKOBA

26. [Ipu nepexoAHOM pEKUME XapaAKTEP ABUKEHUSI ONPEETACTCS:

a) 0e3 u3MEHEHUS BEJIUYMHBI U HAIIPABJICHUS BEKTOPA JABMKCHUS CPEIbI
b) TONBKO U3MEHEHHUEM BEIIMYUHBI

C) TOJBKO HalpaBICHUEM BEKTOPA ABUKEHUS CPEJIbI

27. Kputepuit nono0us, KOTOPbIN yCTaHABIMBAET CBA3b MEXKY CKOPOCTBIO U3-
MEHEHHUS TEMIIEPaTypPHOTro MoJisd, (U3NYECKUMHU [TapaMeTpamMu U pa3MepaMu Tesa:

a) Kpurepuit nonodus I'pacroda

b) Kpurepuii nogobus Oypee

c) Kpurepuit nonodus Hyccenbra

7.2.2 IlpuMepHbIi NepeyeHb 3aJaHNI /ISl PelIeHUs CTAHAAPTHBIX 33124

1. Haubombiiee n3aMeHeHne TeMnepaTypbl IPOUCXOIUT MPHU NEPEX0JIe OT U30TEPMBI K
U30TEPME .
2. I'papuenToM TemmepaTyp Ha3bIBAIOT HA3BIBAECTCS MPENESI OTHOLICHUS U3MEHEHUS
TEMIIEPATYPbl K U3MEHEHUIO PACCTOSHUS .
3. IIpomecc pacupOoCTpaHEHUs JIEKTPOMArHUTHBIX BOJIH, MCIIyCKAa€MBbIX TEJIOM IIpU
npeoOpa3oBaHUM BHYTPEHHEH 3HEPruu Tejla B pe3yJbTaTe BHYTPUMOJEKYISPHBIX U
BHYTPHUATOMHBIX .
4. COBOKYITHOCTBIO MPOLECCOB UCITYCKaHUs, MEPEHOCA, MOTJIONIEHUS, OTPAKECHUS U
IIPOIYCKaHUsI TEIJIOBOIO U3JIyYEHHS HAa3bIBACTCS




5.CpaBHUTH t T /'i? A,
K03 PULIEHTBI ¢
TEIJIONPOBOJAHOCTU CJIOEB IJIOCKOW CTEHKU MpHU
0,=0,!

v

1. CpaBHUTH TENIOBBIE _MN00°C
noroku Q, uQ, !

—

& o
7. CpaBHUTH CTEIICHH YEPHOTHI IIA/IKOW U e~  A) &,, < £,
0XOBAaTOW MOBEPXHOCTEN ! _
p p B) €= gmep
B) 82,7 = gmep
8.YKazarb MaTeMaTU4YECKOE BBIPAKEHUE A t=f(x,7)
3-MEpHOro CTalMOHAPHOTO B) 1= f(x)
TEMIEPATYPHOTO MOJIs! B t=f(x,7,2,7)
nt=f(x,y,z2)
9. CpaBHUTH TETIOBbHIE __A100°C
notoku O, uQ, ! AO =0,
5O <0,
1
B) 0 >0,

7.2.3 IIpumepHBbIii IepeYyeHb 3aJaHUM VIS PellIeHUs] NPUKIAAHBIX 3a1a4

Temnora oTmaercs cBOOOHON KOHBEKITUEH OT TOPU30HTAIILHOTO

uunuHapa pmHou ¢ = 0,2 M, nuamerpom d = 0,2 M u Temiepa- A) 52,4
Typoii crenku ¢, = 30 °C k Bo3ayxy temneparypoii ¢, = 10 °C. b) 4,16
Omnpenenuts oTnannyto temnory ( B Bt, ecnm myis Bo3ayxa: Pr B) 10,5
=0,7; I 33,3
A =0,025 Br/(MK); v = 14,2 *10°m?/c!

TemnoTa nepexaeTcss OT TOPSYETO TEIIOHOCUTENS K XOJIOTHOMY

yepes INIOCKYH0 CTEHKY ITOBEPXHOCTBIO /= A) 0,122



0,2 M. OnpeenuTh TEPMUUECKOE COITPOTUBIIEHHUE TEIIONEpea-
YU, €CIIU:

a, = 500 Br/(m?K); a, =50 B1/(M?K);

o =0,1 m; 4 =1 Br/(MK)!

Teruora nepenaercs OT TOPSYETO TEIIOHOCUTENS K XOJIOJHOMY
4yepes MUINHIPUYECKYIO CTEHKY JUIMHOM L =

0,5 M. OnpeienuTh yaeabHbIA TMHEWHBIN TEIIOBOM IOTOK ¢, B
Bt/Mm, ecnn:

a, = 500 Br/(m?K); a, =50 B1/(M?K);

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

At =8 K.

Temuora nepenaercs TEIIONPOBOAHOCTHIO Yepe3 2-CIOWHYIO LIU-
JUHAPUYECKYIO CTeHKY JuinHOU L = 0,8 M. Onpenenurs nepenas-
Hy!o Temiory O B BT, eciu:

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

Temnnora nepenaeTcs TEMIONPOBOIHOCTBIO YEPE3 2-CIOUHYIO
IJIOCKYIO CTEHKY MOBEpXHOCThIO F'= 0,8 M2 Onpenenurs Temie-
paTypy Mexky CIOSMHU ¢ , €CIIH:

0, =0,2m; 4, =1B1/(MK); ¢, =550 °C;

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

Bosnyx ¢ remneparypoi ¢, = 50 °C gBmxKeTcsa €O CKOPOCTBIO W =
15 m/c B TpyOe auametrpom d = 0,1 M, nmuHON

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

OmnpenenuTs yIeNbHbIA TMHEHHBIN TEIJIOBOM NIOTOK ¢, B BT/M,
ecnm 11 Bo3ayxa: v = 18*107° m¥c;

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

UYemy paBHa IIPUBEIECHHAS CTEIIEHb YEPHOTHI JIBYX MMapaJuUICIbHbIX

MOBEPXHOCTEH, €CIIH:
g =0,25; ¢, =0,5?

B) 8,2
B) 13,1
I) 65,6

A) 0,108
B) 9,26
B) 116
T) 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 IlpumepHbIA epevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHYy

. Brnusguue Teruia u Binaru Ha POA u €€ 3JIeMEHTEIL.

o

HBIX Cpeaax.
OcHoBHBIE TETUTOU3HUUECKUE XaPAKTEPUCTUKH.
TermnonpoBoIHOCTh (KOHAYKTHUBHBIN IMEPEHOC TETLIA).

AN

3akoH Dypre. MeToabl 3eKTpoTeoBbix aHanorui (OTA).

CniocoOsbl IIEpCHOCa TEILIOBOM OHCPIruu B TBCPABIX TCIIAX, JKUAKUX U ra3006pa3-

3axon Oypre. Ouznueckuii CMbICT KO3PPUIIMEHTA TEIUIONPOBOAHOCTH.



10.

11

12.

13

14.

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

TermmonpoBOTHOCTh YEPE3 INIOCKYIO OJTHOCIOWHYIO CTEHKY.
TennonpoBOIHOCT YEPE3 MITOCKYIO TPEXCIONHYIO CTEHKY.

Onpenenenue rpagueHTa TEMIEPATyPhl.

KonBekTtuBHbI# TermmooOMeH. 3akoH HeroToHa-PuxmaHa.

. Buael v peskxuMbl IBHXKEHUS CPEIBI.

Kpurepuii momo6usi.

. Termoobmen uznyyenuem. TemioBoi 0anaHc JydyucToro Terooomena. [lepe-
HOC TeIUIa U3Ty4YCHUEM.

OcCHOBHBIE 3aKOHBI JIyYHCTOT'O TEIJIO00OMEHA.

. JIyuucTeIit TemI000MEH MEXTy MapauieIbHBIMU TOBEPXHOCTAMU. JIyduCTHIi
TeI1000MeH

MIPU HAJTMYUU SKPAHOB

Cnoxublil TerooOMeH. Termtonepeaaya yepe3 0JJHOCIONHYI0 U MHOTOCIOMHYO
ITOCKUE CTEHKH.

Tennonepenaua yepe3 MUIMHAPUYECKYIO CTeHKY. Ciyuail opeOpeHHO moBepx-
HOCTH.

TennomaccooOmeH B aByxda3ubix cpenax. Juddysus. [lepBoiii 1 BTOpoi 3aK0H
Qduka.

IlepeHoc Biiaru yepe3 MaTepuall ¢ MOMOUIBIO CIIENUAIIBHOTO MOTOKA, 3aKOH | 'eH-
pu.

duznyeckuit cMbIca KO3 (HUIIMEHTAa PACTBOPUMOCTH.

Metoauka pacueta Biaro3amuTsl POA

HecraunonapHslil TEIUIOBOW PEXUM.

OcCHOBHBIE 3aKOHOMEPHOCTH CTALIMOHAPHBIX MOJICH.

[Tpunuun cynepno3unuu. [[puHIIMT MECTHOTO BIUSHUSL.

Cnoco0bl OXJIaXACHUS anmnapaToB C ACTAISIMHU Ha IACCU

Croco6 oxJIaKAeHus annaparoB KaCCETHOW KOHCTPYKIIHH.

Knaccuduxkanus cucrem obecnieuenust termwtoBoro pexkuma (COTP).
Knaccuduxanus cucteM oxyaxaenus POA.

CucreMsbl oxnaxaeausd POA Ha 0oCHOBE KOHBEKIINH.

KonnykTuBHble cHUCTeMBI OXJIKACHUS. CUCTEMBI OXJIAXKIEHUSI C UCTI0JIb30Ba-
HUEM Pa3JIMYHbIX (u3ndeckux 3(Pp¢heKToB.

OCHOBHBIE PJIEMEHTBI CUCTEM OXJIAXKACHUA. TEITIOHOCUTENH.

Haruerarenu cucrem oXaxIaeHus.

TennooOMeHHBIE yeTpoiicTBa. PacueT TemiooOMEeHHUKOB.

Pa3HoBHIHOCTH TEINIOOOMEHHBIX YCTpOHCTB. MI3MeHeHue TeMIiepaTyp TEIIOHO-
cUTEJIeH IpU NPSIMOTOKE U MMPOTUBOTOKE.

. TepmonnexkTpruueckue OXJIaKAar0IMUE yCTPOMCTBA.

KoHcTpykuust TepmocudoHa.

Ucnonp3oBanue 11t oxyaxkaeHus POA TerioBeIx Tpy0, WX MPUHIINAI ISHCTBUS
1 KOHCTPYKITHSI.

. [Ipunuun neiictBusa BuxpeBoi Tpyos! (Dpdext Panka).

. [IpuHuun nefictBusg TypOOXOJIOIUIBLHOTO arperara.



7.2.5 MeToauka BbICTABJIEHHS OLEHKHU NPH NMPOBEACHUM NMPOMEKYTOYHOM
arTecTauuu

3a4eT MpPOBOAUTCS MO TECT-OUJIeTaM, KaXKJbIi U3 KOTOPBIX COJIEPKHUT S5 BOIPO-
COB, 5 CTaHJAPTHBIX 33Ja4 W 5 MPUKIAAHBIX 3a1ad. Kaxaplii mpaBWIbHBIA OTBET HA
BOIIPOC B TecTe olleHuBaeTcs 1 6ammom. MakcumanbHOE KOJIMYECTBO HAOpaHHbBIX Oai-
joB — 15.
1. Ouenka «HeynoBneTBOPUTEIBHOY» CTABUTCA B CIy4ae, €CM CTYJIeHT Ha0pani me-
Hee 5 6aoB.
2. OrueHka «YI0BIETBOPUTEIBHO» CTaBUTCS B Cllydae, €Clid CTyAEeHT Ha0pani oT 5
110 8 0aJuIoB.
3. Ouenka «XopoIIo» CTaBUTCA B CiIy4ae, €ClIii CTyJeHT HaOpan oT 9 mo 12 Gan-
JIOB.
4. Onenka «OTIMYHO» CTaBUTCS, €CIIU CTyACHT HaOpas oT 13 no 15 6anmos.

7.2.6 IlaciopT OlIEHOYHBIX MATEPUAJIOB

Ne Konrponupyemsie paszne- | Kog konTponmupyemon | HanmenoBanue
n/m | JIbI (TEMBI) TUCIUTUTMHBI KOMIIETEHIIUU (MJIU €€ | OLIEHOYHOTO Cpe/l-
YacTH) CTBa

1 CucreMsbl o0ecrieyeHus I1K-3 Tect, 3ader, ycT-
TEIUIOBBIX pekuMoB POC HBIN OIPOC
Knaccuduxanus COTP.

2 OcHoBHEBIE di1eMeHTHI cuc- | I1K-3 Tect, 3ader, ycCT-
TEM OXJIAXKJICHUS. HBII OITPOC

3 Bri6op cucremsl oxnaxie- I1K-3 Tecr, 3ager, yct-
HUS U CIOCOOBI oOecrieue- HBIH OIPOC
HUS TEIUIOBBIX PEKHMOB

4 CrienmanbHele  yerpoiictsa | 1IK-3 Tecr, 3ager, ycr-
OXJIaKCHMUSL. HBIN OTIPOC

S MonenupoBanue  temo- | [1K-3 Tect, 3auer, ycT-
BBIX XapAaKTEPUCTUK KOH- HBII OMpoC
CTPYKUUU NIPU MPOEKTUPO-
Banuu POC

7.3. MeToauueckne MaTepHaJibl, OoNpeaesaolue nNpoueaypbl oeHUBAHUSA
3HAHUM, YMECHUI, HABBIKOB U (WJIH) ONbITA JeATeJIbHOCTH

TecTupoBaHHE OCYIIECTBIAETCA C UCIOJIb30BAHUEM BBIIAHHBIX TECT-3aJaHUN Ha
OymaxHOM Hocutesne. BpeMs tectupoBanus 15 MuH. 3aTeM OCYIIECTBIISIETCS] POBEPKa
TECTa 3K3aMEHAaTOPOM U BBICTABJISETCA OLICHKA COrJACHO METOJMKHU BBICTABJICHUS
OILICHKH MPH MPOBEIECHUU TPOMEKYTOUYHON aTTECTALIUH.

Pemienne cranaapTHBIX 3a]a4 OCYUIECTBIIIETCS C HCIOJIb30BAaHUEM BbIJAHHBIX
3ama4y Ha OymMakHOM HocuTese. Bpems permenus 3amad 15 MuH. 3aTeM OCyIIeCTBISETCS



MPOBEPKA pPEIICHU 3a/la4 SK3aMEHATOPOM U BBICTABIISIETCSI OI[EHKA, COTJIACHO METO/IU-
KU BBICTaBJICHUS OLICHKU MPU MPOBEJICHUN MPOMEKYTOUHOM aTTeCTaIUu.

Pemienue npukiiaiHbIX 3a1a4 OCYLIECTBIISIETCS] C UCIIOJIb30BAHUEM BBIJIaHHBIX 3a-
a4y Ha OymMakHoM Hocutene. Bpems pemenust 3amad 15 MuH. 3aTeM OCYIIECTBIISIETCS
IIpOBEpKa pelIeHus 3a7a4 SK3aMEHATOPOM U BBICTABIIAETCS OLIEHKA, COTJIACHO METO/IU-
KU BBICTABJICHHUS OIIEHKU MPU IPOBEICHUN MPOMEXKYTOUHON aTTECTAIUH.

8 YYEBHO METO//MYECKOE U HTHO®OPMAILIMOHHOE
OBECIIEYEHHUE JUCIUIIVINHBI

8.1 Ilepeyenb y4eOHOI JUTEPATYPbI, HEOOXOAMMOI IJIsi OCBOEHUS JTUCHMII-
JINHBI

1. lyBaeB B. A., MypatoB A. B., Makapos O. FO. Mertoasl obecrieueHust Terio-
BBIX PEXKUMOB IMPH MPOESKTUPOBAHUH PaIuONpruOOpoB : Yueb.mocodbue yued. mocodue./
OI'bOY BIIO "BopoHexkCKkuid TOCYJapCTBEHHBIM TEXHUYECKUN YHHUBEPCUTET»; Bopo-
Hex, 2008. 147 c.

2. MyparoB A.B., [funiuna H.B. Temnnoduszndeckue npouecchl B paauodIeKTPOH-
HBIX YCTpOMCTBax U npuobopax: yued.nocodue / Boponex: ®I'BOY BIIO “Boponex-
CKHUI roCcyapCTBEHHbIN TeXHUYECKUM yHuBepcuret’, 2012. 135 c.

3. MyparoB A.B., [{luniuna H.B. CiocoOb1 o6ecnieueHust TeroBbIX pesxkxumoB POC:
yaeOHoe nocobue Boponex: [OYBO “Boponexckuii rocy1apcTBEHHBIA TEXHUYECKUIT
yHusepcuret”’, 2007. 96 c.

4. Iununa H.B., lllyBaeB B.A. MoenupoBaHne TEIIOBBIX XapaKTEPUCTUK KOH-
ctpykuuii POC: meTonuueckue ykazanus k 1abopatopusiM padotam/ ®I'BOY BIIO
"BopoHe)CKUI TOCY1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET; cOCT. Boponex, 2013.
22 ¢.291-2013

5. MyparoB A.B., llununa H.B. Pacuér TemnoBoro pexuma 61oka POC: meroau-
YeCKHEe yKa3aHHs MO BBINOJIHEHHUIO TpakTuyeckux padot/ ®I'bBOY BO "Boponexckuii
roCyJIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET; Boponex, 2014. 27 c.

6. bamkupor A.B. MyparoB A.B. [lununa H.B. Metoamuyeckue ykazaHusi 1O
KypPCOBOMY MPOEKTUPOBAHUIO. BOpPOHEKCKUI TOCyAapCTBEHHBIM TEXHUYECKUW YHU-
Bepcuret, 2010. 31 c.

7. MypatoB A.B., lununa H.B. MccnenoBanue BIMSHUS KOHCTPYKTUBHBIX OCO-
OeHHOCTE! TEeTUIOOTBOIOB Ha A((HEKTUBHOCTH OXJIAXKICHUS MOTYTPOBOTHUKOBBIX MPHU-
00poB: MeToANYECKUE yKa3aHus K J1aboparopHoii padore/ ®I'BOY BO "Boponexckuii
roCyJIapCTBEHHBIN TeEXHUUECKUM yHUBepcuTeT; Boponex, 2014. 18 c.

8. MypatoB A.B., [luniuna H.B. Pacuér TemnoBoro pexxuma 6;10ka POC: Meroau-
YecKUe yKa3zaHus 1o KypcoBomy npoektupoBanuto/ ®I'BOY BO "Boponexckuii rocy-
JapCTBEHHBIN TEXHUYECKUW YHUBEepcUTeT; Boponex, 2015. 46 c.

9. Jeptorun B.B. TermmomaccooOmeH [DneKTpoHHBIN pecypc|: yuebHoe mocobue/
Heprorun B.B., BacuibeB B.®., Yisamea B.M.— DeKTpoH. TEKCTOBBIE TAHHBIE.—
Cankrt-IletepOypr: Cankr-IleTepOyprckuii Tocy1apCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHbiil yausepcutet, 9bC ACB, 2016.— 244 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/74378.html.— 9bC «IPRbooks»



10. Iapos I0.M. TemnomaccooOMeH [DIeKTpOHHBIN pecypc]: yueOHoe mocobdue/
[Tapos FO.U., I'puropreBa O.K.— DaekTpoH. TeKCTOBBIE JaHHBIE.— HOBOCHOUPCK:
HoBocubupckuit rocy1apcTBeHHBIN TexHUYecKuil yauBepcutet, 2018.— 164 ¢.— Pe-
)KuMm aoctymna: http://www.iprbookshop.ru/91450.html.— 3BC «IPRbooks»

11. Teopus TemnomaccooOMeHa [ DIEKTPOHHBIN pecypc]: yuedbruk mis By3os/ C.H.
Ucaes [u ap.].— DneKTpoH. TEKCTOBBIE JaHHbIe.— MockBa: MOCKOBCKUI TOCyAapCT-
BEHHBIN TeXHUYECKUH yHUBEpcUuTeT uMeHn H.D. baymana, 2018.— 464 ¢.— Pexum
noctymna: http://www.iprbookshop.ru/93924.html.— 3BC «IPRbooks»

8.2 Ilepeyenb MHGPOPMANMOHHBIX TEXHOJOTHH, UCHOJIb3yeMbIX NPH OCYIIIe-
CTBJIEHMHM 00pPa30BaTEeJILHOI0 Mpouecca no AMCHUILUINHE (MOAYJ/II0), BKIKOYASA Tie-
pevYeHb JUIEH3NOHHOT0 MPOrPaMMHOI0 obecneyeHusi, pecypcoBHH(OPMAIHOHHO-
TeJIEKOMMYHUKAUMOHHOI ceTH «HTepHeT», COBpeMeHHBIX NPOodeccHOHATBbHBIX
0a3 JaHHBIX U MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

[10: Microsoft Word, Microsoft Excel, Internet Explorer, mporpaMMHubIii KOM-
mekc KOMITAC 3D LT.

CoBpemenHas npodeccuonanbHas 0asza nanubix: Mathnet.ru, e-library.ru.

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

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOINUMAA JIJ15A
OCYHMECTBJIEHMS OBPA30OBATEJIBHOI'O ITPOINECCA

JUis mpoBeneHusl JIEKIMOHHBIX 3aHATUN HE0oOXoIuMMa ayJauTOpHUs, OCHAIllEHHas
BUJICOTIPOEKTOPOM C SKPAHOM U TIOCOOUSIMU 110 MPODUITIO.

Komnbrotepnsiii kitace, ocHameHHas [I9BM ¢ ycTaHOBIEHHBIM TPOrpaMMHBIM
oOecrieuenueM, ayu. 226/3.

BuneonpoexTop ¢ skpanom B aya. 226/3.

10. METOJUYECKHUE YKA3AHUS JIJ151 OBYUAIOIMXCS IO OC-
BOEHWIO JUCIHUATLTAHBI (MOYJIST)

[To muctmmmune «Temmodu3udeckue mporeccsl B MpHUOOpax» YUTAIOTCS JICKIIHH,
POBOJAATCS J1a00paTOPHBIC U MTPAKTUYECCKHUE 3aHSTHS.

Jlexuuu mpeacTaBisieT cOO0W CHCTEeMAaTHYECKOe, MOCIeI0BATELHOE U3II0KECHHE
y4eOHOTO MaTepuana. ITo — OJ{Ha U3 BaKHEHUUX GopM yueOHOTo Tpoliecca U OJIUH U3
OCHOBHBIX METOJIOB MMpeEMNoaBaHus B By3e. Ha jneknusax ot cTyaeHnTa Tpedyercs He mpo-
CTO BHMMaHHE, HO M CaMOCTOsITeNIbHOe oopmiieHHe KOoHCIekTa. KauecTBeHHBINH KOH-
CHEKT JIOJDKEH JIETKO BOCHPUHUMATHCS 3PUTEIBHO, B 3T0 TEKCTE CIEAYyeT COOII0aTh
a03a1ipl, BBIJCIATH 3ar0JOBKH, TPOHYMEPOBaTh (OPMYIIbI, TTOMYEPKHYTh TEPMHUHBI. B
KayecTBE LIEHHOTO COBETa PEKOMEHIYETCs 3alHUChIBaTh HE Ka)XJ0€ CJIOBO JIEKTOpPa
(MHAYe MOKHO TTOTEPATH MBICIb U HaYaTh MTUCATh aBTOMAaTUYCCKU, HE BHUKASI B CMBICI),
a MoCTapaThCs MOHATH OCHOBHYIO MBICIH JIEKTOpA, a 3aTeM 3alucaTh, UCIONb3Ys TO-
HSTHBIC COKpAIICHUS.



- [IpakTueckue 3aHATUS MO3BOJISIIOT HAYUYUTHCSI IPUMEHATh TEOPETHUECKUE 3HA-
HUS, MTOJIyYEHHbIE HA JIEKIIMH MPU PEIIEHUH KOHKPETHBIX 3aaad. YToObl Hanbosee pa-
[MUOHAJIBHO U MOJHO MCHOJb30BaTh BCE BO3MOXKHOCTU MPAKTUUECKUX 3aHATUN JIJIS MTOA-
TFOTOBKM K HUM HEOOXOJUMO: CIEAYyeT pa300paTh JIEKIHUIO M0 COOTBETCTBYIOLIEH TEMeE,
O3HAKOMUTCA C COOTBETCTBYIOLIUM pa3leioM y4eOHHKa, IpopadoTaTh JOMOJHUTENb-
HYIO JIUTEPATypy U UCTOYHUKH, PELIIUTh 3314l U BBINOJHHUTH JIPYTHE MUCbMEHHBIE 3a-
TAHUS.

- CamocrosiTenbHas pabdoTa CTYJIEHTOB CIIOCOOCTBYET TJIyOOKOMY YCBOEHHUS
y4eOHOTro MaTepuala U Pa3BUTHUIO HABBIKOB caMooOpa3zoBaHus. CaMmocTosiTeNbHas pa-
0oTa npeanonaraeT cAeAyoue COCTaBISIOLIHE:

- paboTta ¢ TekcTaMM: Y4YeOHHKaMH, CIPAaBOYHUKAMHM, JTOTOJHUTEIBLHON JHUTEpa-
TypoOH, a TakKe MpopadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHEHHUE JIOMAITHUX 3a/1aHUI U TUIIOBBIX PACUYETOB;

- paboTa HaJ TeMaMu AJi1 CaMOCTOSITENIbHOTO U3yYEHHUS,;

- yyacTue B paboTe CTYJEHYECKUX HAYYHbIX KOH(EpEHUINA, OJIUMITHAT;

- IOATOTOBKA K 3a4ETy.

Kpome 0a30BbIX Y4YE€OHMKOB PEKOMEHAYETCS CaMOCTOSITEIbHO HCHOJIb30BATh
uMmerolurecs B Oubnuoreke yuyeOHO-MeToaudeckue mnocoous. HezaBucumo or Buaa
ydyeOHHKa, padoTa C HUM JIOJKHA MPOUCXOUThH B TEUEHUE BCEro cemectpa. DPheKTuB-
Hee padoTaTh C y4eOHMKOM HE MOCe, a epe/t JISKIUeH.

[Ipu 03HaKOMIIEHHH C KAaKUM-IHOO pa3ies oM PeKOMEHIYETCsl TPOYUTaTh €ro Ie-
JMKOM, CTapasch yJIOBUTH OOUIYIO JIOTUKY U3J0XKEHUS TeMbl. [Ipu mOBTOpHOM YTEeHUU
XOpOILIO AaKLIEHTUPOBaTh BHUMAHUE Ha KIKOYEBBIX BOIPOCAX M OCHOBHBIX TEOpEMax
(bopmynax). MoKHO COCTaBUTh UX KPATKUH KOHCITCKT.

CreneHnp ycBOEHUSI MaTepuaia MpoBEPSIETCS CIEAYIOIUMU BUIaMHA KOHTPOJIA:

- TeKYIIUH (OMpOC, KOHTPOJIbHBIE PAOOTHI, TUIIOBBIE PACYETHI);

- pyOEXKHBIN (KOJUIOKBUYM);

- IPOMEXKYTOUHBIN (KypcoBasi paboTa, 3a4eT, 3a4eT C OLIEHKOM, 3K3aMEH ).

KonnokBuym — opma UTOroBoil mpoBEepKH 3HAHUI CTYJEHTOB IO OIpEIeIeH-
HBIM TEMaM.

3auer — hopMa TPOBEPKH 3HAHMM M HABBIKOB, MOJYYEHHBIX HA JIEKIIMOHHBIX U
MpakTUYeCKUX 3aHATUsAXK. Crnaya BcexX 3a4eTOB, MPEIYCMOTPEHHBIX YUYEOHBIM IUIAHOM
Ha JAHHBIM CEMECTp, SIBJISIETCS 00s13aTEIbHBIM YCIOBUEM JIJISl JOMyCKa K dK3aMeHallu-
OHHOM CECCHH.

Dk3aMeH — (opMa UTOTOBOM MPOBEPKU 3HAHUM CTYICHTOB.

Jlis ycrenHoi cjaum 3K3aMeHa HeOOX0AUMO BBITIOJHUTH CIEAYIOUINE PEKOMEH-
JALUU —TOTOBHUTHCS K 3K3AMEHY CJEAYET CUCTEMATHYECKH, B TEUEHNUE BCETO CEMECTPA.
MHTeHcrnBHAs OArOTOBKA JOJDKHA HAYATHCS HE MO3/IHEE, YEM 33 MECSL-II0IATOPa 10 IK-
3aMmeHa. JlaHHbIe TIepe] SK3aMEHOM TPH-YeThIpe AHA 3(PPEeKTUBHEE BCETO UCIIOIb30BAThH
JUTSl IOBTOPEHMUSL.



Bun yueOHbIX 3a-
HATHU

JleATenpbHOCTh CTyIEHTa

Jlexuus

Hanucanune koHCmeKkTa JEKIMiA: KPaTKO, CXeMAaTUYHO, MOCIIEI0BATEILHO
(UKCUPOBATh OCHOBHBIC MOJIOKECHHSI, BEIBOJIBI, (DOPMYITHPOBKH, 0000IIIe-
HUS; TIOMEYaTh Ba)KHbIE MBICIIH, BBIIEIATH KIIIOUEBBIE CIIOBA, TEPMHHBI.
IIpoBepka TEPMUHOB, MOHATHI C MOMOLIBIO SHIUKIIONEINMI, CIIOBAPEH,
CIIPAaBOYHHUKOB C BBINKUCHIBAHUEM TOJKOBaHWM B TeTpanb. OO03HaueHue
BOIPOCOB, TEPMUHOB, MaTepHaa, KOTOPHIE BHI3BIBAIOT TPYAHOCTH, TTOUCK
OTBETOB B PEKOMEHyeMoH jutepaType. Eciiu caMocTosTeNIbHO HE yaeT-
csl pa3oOparbcs B Marepualie, He0OX0AuMO CHOPMYIUPOBATH BOMPOC U
3aJ1aTh MPEMNo/IaBaTeNI0 Ha JIEKIUU WIM HA IPAKTUYECKOM 3aHSITHH.

[IpakTnueckue
3aHATHSA

KoHncnektupoBanne pekoMeHAyeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKUUH, NOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, IPOCMOTp pe-
KOMEHlyeMOo# nuTeparypsl. [IpocimymmBanue ayauo- U BUAeO3anucei 1no
3aJJaHHOM TeMme, BBINOJIHEHHE PACUETHO-IpaUUeCKUX 3aJlaHHi, pelIeHne
3aJa4 110 AJITOPUTMY.

IloaroroBska k
g hepeHInpo-
BAHHOMY 3a4€eTy U
JK3aMEHY

[Tpu mOATOTOBKE K 3a4eTy M dK3aMeHY HEOOXOIMMO OPHEHTHUPOBATHCSA Ha
KOHCIIEKTHI JICKIIUM, PEKOMEHIYEMYIO JIUTEpaTypy M peElIeHHe 3aJad Ha
MPAKTUYECKHUX 3aHATHUSX.




AHHOTAITUS

K pabouelt mporpaMme TUCIHUTILIUHBI
«Temnodusznueckue mporecchl B mprudopax»

Hanpagsisienue noaroroBkm (0akanaspos): 12.03.01 "IIpubopoctpoenue"
Ipo¢puas: '"Ilpudopocrpoenue"

Kpanudukanus BpinyckHuka bakanasp

HopMmaTtuBHblii nepuoa o0yuenus 4 2oda /4 2ooa 11 mec.

®opma o0yuenust OuHasi/ 3a04yHas

TI'ox Havasiaa moaroroBkm 2017 r.

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:

IIK-3 - cnocobHocmblo K npoeoeHur0 usmepeHull U Uccie008anus pasiuiHblx
00beKmos no 3a0aHHOU MemoouKe.
Oo6mas Tpynoemkocts gucuuiuiuabl 3ET:6 3.¢.

dopMa UTOrOBOr0 KOHTPOJIS MO IMCUMILINHE: DK3aMEH, KYPCOBOU MPOEKT.
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12.09.2019

AKTyanu3upOBaHbI JIUIICH-
3MOHHBIE COTJIAIICHUS Ha
porpaMMHoe obecreye-
HHE, HCOOXOIMMOE IS
OCYLIECTBJIEHUSI 00pa3oBa-
TEJIBHOTO MpOoIecca B pam-
Kax peayu3aiii OCHOBHON
npodeccuoHalbHON 00pa-
30BaTEJIbHOM ITPOIPAMMBI.

10.10.2020

BHecensl uzmeHenus B ne-
peYeHb OCHOBHOU U J10-
MOJIHUTEIBHOM JIUTEPATYPhI
JUCHUIUIMH Y4e€OHOTO IJ1a-
HAa, B CBS3M C aKTyaJlu3alu-
€1 U JJOTOBOPOB C JJICK-
TPOHHO-OUOINOTEYHBIMU
cucremamu «Elibrary»: Jlo-
rosop ¢ OO0 «PYHOb»,
«3BbC JIAHb», ®enepab-
HOE

rOCyapCTBEHHOE OIOIKET-
HOE

yupexaenue «Poccuiickas
rocyaapcTBeHHasi ou0auo-
TEKa.
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