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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTeribHOM NporpaMmmebl

BasoBas l:l Obsi3aTenbHas I:l JononHuTensHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg IZ' Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb koMneTeHLmMn obyyatolerocs B ob6rnactM KOTENbHbIX YCTAaHOBOK MPOMBbILLNEHHbIX
npeanpusaTUn, UX NPOEKTUPOBAHUIN M IKCNNyaTauum Npu MMHUManbHbIX 3aTpaTtax aHepreTUuYeckux,
MaTepuanbHblIX W TPYOOBbIX pecypcoB, cobnwaeHus npasun 6GesonacHoW akcnnyaTtauum u
OXpaHbl OKpyXKatoLLen cpeabl.
1.3. 3agauu gMCLUMNNUHBbI
e PaccMoTpeTb YCTPOMUCTBO KOTEMbHbIX YCTAHOBOK U UX 3NIEMEHTOB
e PaccMmoTpeTb METOOMKU BbINOMTHEHUN TENMOBOro U KOHCTPYKTUBHOIO pacyeTa KoTna
e PackpbiTb npuHUUNbl obecneyvyeHne pauuvoHanNbHOrO TENMOBOCNPUATUSA, HAOEXKHON W
3KOHOMMYHOM paboThbl KOTMa M BCMIOMOraTenbHOro obopyaoBaHus, 3allmThl OKpyKatoLen cpeabl

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yUYeHusi N0 AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbIMU pe3yfibTaTaMn OCBOEHUs1 o6pa3oBaTenibHOW NporpamMmmbi

Kon

OTan dopmMmpoBaHust
KOMNeTeHuun dopmynupoBka KOMNETEHLUM

MK- 2 CnocobHOCTb NPOBOANTL pacyeThbl MO TUMOBbLIM 2
MeToAMKaMm, MPOEKTUPOBATL TEXHONOMMYeckoe
06opyaoBaHue € UCMONb30BaHMEM CTaHAAPTHLIX CPeacTB
aBTOMaTu3aLmm NPOEeKTMPOBaHNSI B COOTBETCTBUM C
TEXHUYECKNM 3a0aHNEM

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb:
1) KOHCTPYKUMM KOTENbHbIX arperaTtoB 1 BCrioMoraTensHoro o6opyaoBaHus
2) MeToAMKM COCTaBNEeHUsl TeNoBbIX GanaHCcoB KOTMOB,
3) TUNOBblIe METOAMKN PacYeTOB KOTNIOBM UX SNIEMEHTOB,

YmeTb:
1) BbIGUpaTbL ONTMMAanbHY KOMMAHOBKY KOTNa
2) nNpoBOAUTbL pacyeTbl MO TUMOBLIM METOAMKAM

Brnapets:
1) ocHOBamM pacyeToB TennoBbix 6anaHCcoB KOTMNOB,
2) OCHOBaMu pacyeToB KOTIIOB U UX 3NIEMEHTOB,

1.5. AncumnnuHbl (NPaKkTUKK) obpasoBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO HA4YaTo
chopMupoBaHue KOMNeTeHUMN, yKazaHHbIX B n.1.4:

M'mpporasogmHamuka TennoaHepretTudecknx cuctem (MK-2)

MHdopmaTuka B 3agadax tennoaHepretukn (MK-2)

OnekTpocHabxeHne 1 anekTpoobopynoBaHue TennoaHepreTudecknx npeanpusatui (MNK-2)

2. COAEPXAHUWE OUCLUUMNIINHDbI

O6bem (4achl)

HanmeHoBaHne n copepxaHue o S 58 S g8
y4ebHbIX Moaynewn, Tem 1 popM KOHTPOnNs g 2|3 8 30
o Saggd ©F

S| ©§ =%
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O6bem (Yachl)

HaumeHoBaHve u cogepxaHvie 08,88 88
y4ebHbIX Moaynen, TeM U POPM KOHTPOIS z2 £ 8 30
og|osg &
] ®g ®o
Y4yebHbI moaynb 1. Knaccudumkaumsa kotnos
Tema 1. OCHOBHblE TEPMUHBI U onpefeneHuns. 3HadyeHe KOTerbHbIX YCTaHOBOK
B NPOMBbILNEHHON TennoaHepretTuke. Ponb pPycCKMX W COBETCKUX YYEHbIX B 10
pasBUTUM  KoTenbHOW TexHukM. Ob6las cxema KOTEeNbHOW  YCTaHOBKMU.
Knaccudukauumsi KoTnos.
Tema 2. MaTtepmanbHbin 1 Tennoson 6anaHc kotna. O6uwee ypaBHeHWe
Tennosoro GanaHca. Pacnonaraemas n nonesHo 3aTpaveHHas tennoTa. lMoTtepn | 20
Tennotbl U ux onpegenenune. Tennoson KMNA kotna.
Tekywmn KkoHTponb 1 (TecTupoBaHue) 1

Y4yebHbI moaynb 2. TennoBas cxemMa Kotna. XapakTepUCTUKN N KOHCTPYKLMUU
3NIeMEHTOB

KOTNOB U UX

Tema 3. lNogrotoBka K CXKUraHMO ra3oBOro, XXUAKOro M TBepaoro Tonsnuvea.
Cywka wu pasmon TonnmBa. OCHOBHbIE CUCTEMbI  MbIENPUTOTOBIIEHNS.
YrnepasmosnbHble MeNbHULUbI U 3NIEMEHTbI CUCTEM MbINIENPUroToBneHns. Cuctemol
TONSIMBOMNOAAYUN NpY NCNOJb30BaHMM BMOTONNMBA.

20

Tema 4. Tono4Hble npouecchl 1 yctponctea. Knaccudukauus, xapakTepucTukm
M nokKasaTenu TOMOYHbIX YCTPOMCTB. CxuraHue ra3oBoro n 0COHEHHOCTUN CXKUraHus
Xnakoro Tonnmea. KOHCTPYKLMM FTOPEMNOYHbBIX M TOMOYHbIX YCTPONCTB AN CKUraHUs
rasoBOro U Xuakoro Tonnmea. CxxuraHme yronbHOW Mbinu. MNbineyronbHbIe ropenku u
ux pacnonoxeHue. TONKN C XUOKUM U TBePAbIM LWinakoyganeHnem. LInknoHHsle n
BuxpeBble TONKW. Knaccudukauma crnoeBbiX TOMOK. XapakTepucTuka npolecca
ropeHust Tonnmea B cnoe. TOonku Ansi CXUraHuMsa TBepaoro Tonnmea B NAOTHOM Croe.
OcobeHHOCTN opraHu3auum cxuraHna 6MoTonnvMea B NIIOTHOM M KMMSILLEM CrOe.

20

Tema 5. OnemeHThHI n mMaTtepuansl kotnoBs. WcnaputenbHble
noBepxHocTu HarpeBa. KOHCTPYKUMM TOMOYHbLIX SKPaHOB, MOBbIWIEHUE
HagexHocTn ux paboTbl. KOHBEKTMBHbIE uCNapuTeNbHble MOBEPXHOCTHU
HarpeBa. [laponeperpesatenu. KomnaHoBka naponeperpeBaTtenen. MeTtoabl
perynupoBaHns Temnepatypbl neperpetoro napa. Knaccudukaumsa cuctem
perynupoBaHus TemnepaTypbl neperpetoro napa. BogdHble akoHOMan3epbl U
Bo3gyxonogorpesatenn. Ponb v HasHayeHue BOAAHbLIX 3KOHOMaW3epoB MU
Bo3ayxonogorpesatenen. [locnegoBaTtenbHOCTb BKOYEHUA. TEXHWUKO-3KOHO-
MUYecCKne npegensl nogorpeBa Bo3ayxa, BoAbl. KOHCTPYKTUBHbIE CXEMbI.
AGpasnBHbI U3HOC U KOPPO3Us NoBepxHocTen HarpeBa. O4ncTka NOBEPXHOCTEN
HarpeBa OT HapyXHbIX 3arpsis3HeHnn. HasHayeHue n TpeboBaHMA K OrpaxxaeHnsam
razoxogoB kotna. KoHcTpykuma obmMypoBku. HasHayeHne n KOHCTPYKLMK KapKkaca.
ApmaTtypa u rapHutypa. Ycnosus paboTbl MeTanmna kotna.

64

TeKyWwmn KOHTpOIb 2 (TECTMPOBAHME)

1

MpomexyTo4yHas aTrecTaumsa No AUCUMNNMUHE (3a4eT)

8

Y4yebHbI moaynb 3. TennnoBon U a3poANHaMUYECKUIM pac4yeTbl KOTeNbHbIX YCTAaHOBO

Tema 6. MeToomka nNOBEPOYHOrO W KOHCTPYKTMBHOrO pacyeta. Bbibop
cnocoba cxuraHmsa n TenfoBOW CXeMbl KOTENbHOro arperaTta. PaguaunoHHbIn
TennoobmeH 1 BbIGOp KOHEYHOro OXMnaxAaeHusi ra3oB B Tonke. MeTtoguka pacyeTta

TennoobmeHa B anemeHTax kotna. PacyeT Tonku, BbIOOp KOHEYHOro oxnaxgeHusa | 4
rasoB B Tonke. KOHCTPYKTMBHBIA pacyeT pagnaumoHHOro, MnonypaguauuoHHOro u
KOHBEKTMBHOIO naponeperpeBaTtens. KOHCTPYKTUBHbIN pacyeT BOASHOTO
3KOHOMan3epa 1 Bo3gyxonogorpesaTens.

Tema 7. AspoanHaAMUYECKMIA pacyeT KOTeNbHOW ycTaHoBKM. CuUCTeMbl raso- 3
BO34YLLIHOIo TpakTa KoTna.
TeKyWwmn KOHTpOsb 3 (TECTMPOBAHME) 1

Y4yebHbI moaynb 4. [napoavHaMmnka B anemMeHTax koTtna. BoaHbIi pexum n ka4yecTBo napa

Tema 8. YcnoBua HagexHon paboTbl aneMeHToB koTna. Knaccudukaums
ncnapuTernbHbIX CUCTEM KOTNOB. MMapoanHaMmmnka ncnaputernbHbIX CUCTEM KOTITOB C

€CTEeCTBEHHON U I'IpI/IHyp,I/ITeJ'IbHOIZ Ll,MpKyHFlLI,MGVI. OcHOBbI MeToaAUKM pacyeTa 4
UMPKYINAUMK B 3NieMEeHTax KoTna.

Tema 9. ®UMKO-XMMUYECKME npouecchbl npu redepauun napa us nuTaTenbHOM
BoAabl. MexaHuam wu npoueccobl O6pa3OBaHI/IF| HakKmnm wun KOppo3unn Ha 3

NOBEPXHOCTAX Harpesa. TpeboBaHUsA K NnTaTenbHon Boge. BoaHbIn pexxnm KOTNoB.
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O6bem (Yachl)

HaumeHoBaHve u cogepxaHvie 08,88 88
y4ebHbIX Moaynen, TeM U POPM KOHTPOIS z2 £ 8 30
og|osg &
] ®g ®o
MpogyBka B koTnax. CtyneH4yatoe ucnapeHune. TpeboBaHMA K KayecTBy napa.
Cenapauus napa. [lMokasaTenu kadectBa Bogbl. CocTaBbl MPUPOOHbLIX BOA.
Bogonoarotoska. OCHOBHbIE CxeMbl 0OpaboTKn NMTaTENbLHOW BOAbI.
TeKyWwmn KOHTpOIb 4. (TECTUPOBaHME) 1
Y4yebHbin moaynb 5 [loBbilleHWe 3KOHOMMYECKOW 3(PEeKTUBHOCTU KOTEJNIbHbIX YCTaHOBOK.

BcnomoratenbHoe o60pyaoBaHue.

Tema 10. TexHuKO-akOHOMUYeckoe o6ocHoBaHWe Bblibopa oOnTUManbHOM

CKOPOCTM ras3oB B  KOHBEKTMBHbIX  MOBEPXHOCTAX  Harpeea. 3HayeHue
nogorpeBa BO34yxa [Ansi 9KOHOMWUYECKOro CXUraHusi TonnuMea. JKOHOMMYecKas 4
oLeHka pasnnyHbIX cXeMm KOTENbHbIX YCTaHOBOK.
TexHuKo-akoHOMMYeckoe obocHoBaHue Bbibopa TemnepaTtypbl YXOAALWMX
ras3oB NPV KOHCTPYMPOBAHMM KOTEMbHbBIX YCTAHOBOK.

Temall.CogepxaHue BpeaHbIXNPUMECEW B npogykTax cropaHus.
Knaccudukauma 1 KOHCTpyKUMA 3onoynoButenei. KOHCTpYyKUMM TAro-OyTbeBbIX
YyCTaHOBOK. YgareHue wnaka, 305fbl U rasoobpasHbix NpoAayktoB. [ObiMoBble | 27
Tpybbl. Pexum  paboTbl  KoTnoB npomnpeanpusatuii. OCHOBHbIE HanpaBreHUs
NOBbILIEHNS 3KOHOMUYHOW paboThbl KOTENbHbIX YCTAHOBOK.

TeKywWwmnin KOHTpOnb 5. (TECTUpPOBaHME) 1

KypcoBow npoekTt 24

MpomexyTo4YyHas aTrecTaumsa No QUCLUNIINHE (3K3aMeH) 36
BCEIO: | 252

3. TEMATUYECKWUIA NMNAH

3.1. llekunun
Homepa OyHoe 06y4eHne OyHo-3a04HOE 06y4eHne 3aoyHoe obyyeHune
opeewncon | jmer | oot | e, | e | ame | oom
1 5 6
2 5 6
3 5 4
4 5 6
5 5 14
6 6 4
7 6 4
8 6 4
9 6 4
10 6 4
11 6 4
BCEIO: 60

3.2. npaKTVI‘-IeCKVIe N CeEMUHApPCKne 3aHATUA

Homepa Ha OuyHoe 06y4eHne QtHo-3804HOE 3aoyHoe oby4yeHune
M3yaEMbIX VIMeHOBaHVIev o0yyeHne
Tem n chopmMa 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
> MaTtepuaneHbIi 1 Tennosom 5 4
BanaHc koTna
6 Pac4yet TOonkun 5 4
6 Pacuet pecTtoHa 5 4
6 PacueT naponeperpeBaTens 5 4
6 PacueTt B?LI,HHOFO 5 4
9KOHOMan3epa
6 Pacuet 5 4
BO3gyxonogorpesarens
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Homepa H OuyHoe 06y4eHne QtHo-3804HOE 3aoyHoe oby4yeHune
MayBEMBIX aMmeHoBaHme oByueHne
Tem n chopma 3aHATUN Howmep Ob6bem Howmep O6bem Howmep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
7 AspoanHamMmumyeckui pacdeT 5 6
rasoBoro Tpakra
7 AspoauHamuyeckuii pacyeT 5 6
BO34YLLHOro Tpakra
10 BbinonHeHne KypcoBoro 6 o4
npoekrta
BCEIO: 60
3.3. JlabopaTopHble 3aHATUA
Homepa H O4yHoe 06yyeHne OuHo-3a04HOe 3aoyHoe obyyeHune
MBYHAEMLIX auveHosaHue oByueHne
Tem nabopaTopHbIX 3aHATUN Homep Obbem Homep O6bem Homep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
11 [MoracaHue gakena. 6 2
lMoBbIWEeHNe ypOBHSA BOAbI B
11 OapabaHe Bbllle BbICLLETO 6 2
JONYyCTUMOrO YPOBHS.
lMoHWXKeHne ypoBHA BOAObI B
11 OapabaHe Huxe HU3LLEro 6 4
[0NyCTUMOIO YPOBHS.
11 HasneHne BO3gyxa 3a 6 2
BEHTUIIATOPOM HU3KOE.
11 3aropaH|/|eV ropto4mx 6 5
OTNOXEHUN B razoxogax.
[MoBbileHne paBneHus B
6apabaHe KoTna BblLLE
11 6 2
paspeLleHHOro Ha 10%
(v npogomKaeT pacTu).
MpekpawieHne OencrTeus
11 BCEX YyKasaTenem YpOBHS 6 4
BOAb! NPAMOro AencTBus.
MpekpawieHne OencrTeus
BCEX nuUTaTesSlbHbIX HAacoCoB
11 unu _ HevcnpasHoCTH 6 4
NUTaTeNbHON  NUHUK, NpU
KOTOpOM nuTatenbHas BoAa
He NoCcTynaeT B KOTer.
B3apbiB B TOMOYHOM
11 NPOCTpaHCTBE Unn raszoxogax 6 2
KoTna.
BCEIO: 24

4. KYPCOBOE NPOEKTUPOBAHUE

4.1. Llenwn 1 3apa4m KypcoBOro npoekra
BbINONHMTL pacyeTbl MO TMNOBbIM METOAMKAM, MPOEKTUPOBATb 3NEMEHTbI KOTNia B COOTBETCTBUM C
TEXHUYECKUM 3adaHNEM

4.2. TemaTuKa KypCOBOro NnpoekKTa
TennoBor M aspoAvHaMUYECKUIN pacyeTbl KOTENbHOW YCTaHOBKM

4.3. Tpe60oBaHUA K BbINOJSIHEHUIO U NPeACTaBIEHUIO Pe3ynbTaTOB KYpPCOBOro npoekTa

PaGoTta BbinonHsieTcs 0OyYaloWMUMUCH WHAMBUAYaNbHO, C WCMOSb30BAaHMEM METOAMK pacyéTa
NapoBOro KOTMa, CpaBoYHON NMTepaTypbl.
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PesynbTathl NpeacTaBnstoTcs B BUuae otdeta, ob6bemom 50 NUCTOB NeyaTHOro TekcTa, coaepKallero
cnegywmne oba3aTenbHbIe 3NIEMEHThI:
®  3CKWU3bl PACYETHOWN CXEMbI KOTNa U ero 311eMeHTOB,
e  pacuyéThl
e OByX YepTexen chopmaTta A1(npoaornbHbIN U NonepeYdHbl pa3pes KoTna),

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa OyHoe obyueHmne OuHo-3a04Hoe 3aouHoe 0byyeHue
y4e6HbIX dopma Y obyyeHune 4
mMozaynewn, no
KOTOPbIM KOHTPONS Homep | \oneo | HOMeP | yongo | HOMeP | yineo
npoBOANTCS 3HaHun cemectpa cemecTpa cemecTpa
KOHTpPOb
1,2 TecTupoBaHue 5 2
3,45 TecTnpoBaHue 6 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OyHo-3a04HOE

OuHoe oby4eHune 3aoyHoe 0by4yeHune

Bugbl camocTosiTenbHom padoThbl obyyeHve
o6yqarou.|,er009| Homep O6bem Homep Ob6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)

YCBOEHME TEOPETUYECKOIO MaTtepmana 5 26

MogroToBKa K NpPakTn4eCcknm u

5 38
nabopaTopHbIM 3aHATUAM
[NogroTtoBka Kk 3a4etam 5 8
NogroTtoBka Kk ak3aMeHam 6 36
BCEIO: 108

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapakTepucTuka BUAOB U UCMIOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eGHbIX 3aHATUI

O6bem 3aHATUI
B MHHOBALMOHHbIX hopmax

HanmeHoBaHue (vacebr)
BUAOB y4eBHbIX Wcnonb3yemble MHHOBALMOHHbIE (DOPMbI o o o
3aHATUN o 3 8= 8=
I 5 QT oI
S @I I o
o Z 7 Z 7
33 333 83
] ® 0 ® 0
MpakTuyeckne | BbinosHeHWe NpoeKTa No UHANBUAYANbHOMY 334aHUI0 24
N cemMmHapckune | MpeseHTauus 28
3aHATMSA
BCEIO: 52

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA ANt NPOMEXYTOYHOMN
aTTecTauum

TpaanunoHHaaA | X 6aJ'IJ'IbH0-peIZTI/IHFOBa$|

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa

a) ocHoBHas y4yebHasa nutepaTypa
1. Jlebepes B.M., 3asopuH A.C., lNpuxoabko C.B., OBcaHHukoB B.B.; noa pea. B.M. Jlebenesa
KoTenbHble yCTaHOBKM M NaporeHepaTopsbl: y4ebHuk [OnekTpoHHbI pecypc)/ Jlebenes B.M. [u ap.] —
Mockea. YMU, XKOT- 2013.- 375c¢. Pexxum goctyna http://www.iprbookshop.ru/26812.— 36C
«IPRbooks»
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6) gononHuTensHasa y4ebHas nuTepaTypa
2. C.H. CmopoguH, B.H. benoycos, C.B. AHTydbeB KoTenbHble YCTaHOBKM 1 NaporeHepaTopsbl:
MeToAMYECKMNE YKa3aHUS K BbIMOSTHEHUIO KOHTPOIbHBIX paboT ans ctyaeHToB |l kypca 3ao4vHom
dopmbl 06y4eHuns / CIM6Ir TYPI. - CI16., 2015. 32 c.
Pexum goctyna http://www.nizrp.narod.ru
OBC BUWT3
3. CmopoguH C.H., benoycos B.H., JlakomkuH B.FKO. MeToabl aHeprocoepexxeHus B SHEPreTU4ecKumx,
TEXHOMNOMMYEeCKMX yCTaHoBKax 1 cTtpoutensctee. YyebHoe nocobue/ Cl6 MNMYPr1.-Cl16., 2014.-99c.
Pexum goctyna http://www.nizrp.narod.ru 36C BLUTS
4ybapes A.B. [lapoTennoreHepupyiolime  YCTAaHOBKUW  MPOMbILWMEHHBIX  NPeanpuaTUin
[OnekTpoHHbIZ pecypc]: yyebHoe nocobue ana Bysos/ NybapeB A.B.— OnekTpoH. TeKCToBble
AaHHble.— Bbenropoa: benropoackvini rocygapCTBEHHbIN TEXHOMOrMYeckuin yHmeepcutetT um. B.T.
LWyxoea, 36C ACB, 2013.— 240 ¢
Pexum goctyna http://www.iprbookshop.ru/28379— 3BC «IPRbooks»

8.2. NepeyeHb y4yebHO-MeTOANYECKOrO 0O6ecnevyeHUs ans CaMOCTOATeNIbHOM PaboThbl
o0yyarLWmMXCA No gUCLUUNIINHE
5. CmopoaguH C.H., NBaHoB A.H., Benoycos B.H., JlakomkuH B.KO. Tennosou un aspogmHamumyeckui
pacyéTbl KOTEMbHbIX YCTaHOBOK: y4eb. nocobue/ CMNGITYPI. CI16., 2013. 200 c.
Pexum goctyna http://www.nizrp.narod.ru 36C BLUT3
6. CmopoguH C.H., MBaHoB A.H., Benoycos B.H. KoTenbHble ycTaHOBKM 1 naporeHepatopsbl: y4eo.
nocobwe/ Cr6rTYPrl. Cre., 2009. 185 c.
Pexum goctyna http://www.nizrp.narod.ru 36C BLUT3
7. MNMpaBuna TexHUKM 6€30NacHOCTM NpU 3KCNyaTauumn TeNIOMEXaHN4ecKkoro obopygoBaHust
anekTpocTaHuui 1 Tennosbix cetent P 34.03.201-97 [SneKkTpoHHbIN pecypc]/ — DNeKTPoH,
TekcToBble gaHHble.— M.: spgaTtenbckun gom SHEPIMNA, 2013.— 200 c.
Pexum goctyna http://www.iprbookshop.ru/22728.— 3BC «IPRbooks»

8.3. NepeyeHb pecypcoB MHOPMaALMOHHO-TENEKOMMYHUKALMOHHON ceTh "UHTepHeT",
HeobxoAuMBbIX AN OCBOEHUSA AUCLUNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru OnekTpoHHasa GubnnoTeka METOANYECKNX YKa3aHUN,
y4yebHO-MeToanyeckux nocodur BLUTI

8.4. NepeyeHb NH(POPMaALIMOHHbIX TEXHOJIOMMI, UCMOJIb3yeMbIX NPU OCYLLeCTBIeHUU
ob6pa3oBaTenbLHOro npowecca No gUcUMninHe, BKIOYasa nepevyeHb NPporpaMMHOro o6ecnevyeHms m
MH(OPMALMOHHBbIX CMIPaBOYHbIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. AutoDesk AutoCad 2015

8.5. OnucaHmne matepmanbLHO-TEXHUYECKON Ba3bl, HEOOX0AMMOM ANS OCYLLEeCTBNEHUA
o6pa3oBaTenbLHOro npouecca no gucumnsinHe
1. NlekunoHHasa ayautopusi ¢ MynbTUMeANAHLIM y4eOHbIM KOMMEKCOM, BUAEOMPOEKTOP C 3KPAHOM
2. YuyebHas nabopatopus Tonnmea n NpoLIECCOB FOPEHMS: KOMMbIOTEPHbIN KNacc.

8.6. UHble cBepeHuA u (MNK) maTepuansl
KomnbloTepHble Npe3eHTaummn, 4eMOHCTPaUMOHHbIE NinakaTtbl, pa3gaToyHble MaTepuanbl, MOAEnu.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO

ONCUUNNUHDbI
Buabl yuebHbIx
3aHATUN 1
camMocCTosiTeNbHas OpraHusauus gestenbHoOCTU obyyatoLerocs
paboTta
obyyvaromxcs
Jlekuun OcBoeHMe NEKUMOHHOro mMaTepuana obydarwmmMmcs npegnonaraeT cnegyrowme

BMAbl paboT:
e npopaboTka pabo4yeli nMporpammbl B COOTBETCTBUM C LENsAMM, 3agadam,
CTPYKTYPOM U coaepXaHNeM OUCLUMITNHBI;
e KOHCMEKT neKuui: KpaTKo, CXeMaTu4HO, nocnenoBaTenbHO UKCUpoBaTb
OCHOBHble MOMNOXEHWs, BbIBOAbI W (OPMYNMPOBKKW; MNOMeYaTb BaXHble
MbICINN, BbIAENATb KNOYEBbIE CIOBA, TEPMUHBI.
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Buapbl y4ebHbIx
3aHATUUN N
caMocCTodTerNnbHaaA OpraHMSaLI,I/Iﬂ AedaTenbHOCTU 06yqa|ou.|,erocs|
paboTa
oby4aroLmxcs
Ecnn camoctosTenbHo He ypmaércs pasobpaTtbcs B mMatepuane, Heobxoammo
copMmynupoBaTb BOMPOC M 3adaTtb NPEnofaBaTeNiio Ha KOHCynbTauuMuM unu Ha
NPaKTUYECKOM 3aHATUN.
MpakTnyeckue Ha npakTu4eckux 3aHATUSAX Pas3bsACHSATCA TeopeTuyecKkne MOJIoXKeHUs Kypca,
3aHATUSA obyyaowmecss oBrageBaloT HaBblkaMW NPOBEOEHUS TEMNOTEXHUYECKNX PacHETOB,
HaBblkamn cbopa, aHanuza u o06paboTkm wuHboOpMauMM Ons  NPUHATUS
CaMOCTOSATESbHbIX PELUEHWIA.
[MoaroToBKa K MpaKTMYECKUM 3aHATUSIM NpeanoriaraeT criegyowme Buabl paboT:
e paboTa Cc KOHCNEKTOM NEKLUNI;
e MOArOTOBKA OTBETOB K KOHTPOSbHLIM BOMpPOCAaM, TECTOBLIM 3aaHusIM.
JTabopaTopHble JlabopaTopHble 3aHATMS CMOCOBCTBYIOT pPas3BUTUMIO MPaKTUYECKUX HaBbIKOB
3aHATUSA BNafeHusi nsy4aemMbIiMn MeTogammu, 000pynoBaHMEM, TEXHONOTUSAMU U Op.
B pesynbTate npoBefeHus nabopaTopHbIX 3aHATUA O06y4daloLMACH [AOMKeH
03HAKOMUTCS C ynpaBrfieHMeM pabOoTON KOTESbHOro arperata v nNopsigkom OenNCTBUi
B Crlydae ero aBapumnHom OCTaHOBKM.
CamocTodaTenbHas CamocTosTenbHas paboTa npeanonaraeT pacllMpeHne U 3akpensieHne 3HaHun,
paboTa YMEHMWIN N HaBbIKOB, YCBOEHHbIX Ha ayAWTOPHbIX 3aHATUSIX NyTEM CaMOCTOATENbHOW
npopaboTkn y4ebHO-MeTOoaMYECKNX MaTepmnarnos.
[na BbINONMHEHMS KypCOBOro MpoeKTa criegyeT npegBapuTenbHO  U3YyYnTb
MEeTOAMYECKME YKa3aHWsi MO €ro BbIMOJTHEHMIO.
Mpn NoOOroToBke K 3a4eTy M 3K3aMeHy HeobXOOUMO O3HAKOMUTLCS C NEPEeYHEM
BOMPOCOB, MpopaboTaTb  KOHCMEKTbl  NEeKUMA U MPaKTUYECKUX  3aHSATUMN,
pPEKOMEHAYEMYIO NUTEPATYPY, NONYYNTb KOHCYNbTALMIO ¥ NpernoaaBaTens.

10. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOMN

ATTECTALUU

10.1. OnnucaHMe nokasaresnien n KpMTepueB OLEHUBAHMUA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux

CbOpMMpOBaHVIﬂ, onucaHue LwKan oueHnBaHusA

10.1.1. NMoka3aTenu oueHMBaAHMA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

Kopn, HanmeHoBaHue MpenctaesnexHne
KOMMeTeHL MM o OLIEHOYHOro OLIEHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLMIA

(aTan ocBoeHus) cpencTtea cpencTtea B hoHae

NK-2 (2) Bonpoch! ans MepeyveHb
3HaeT KOHCTPYKLUUN KOTENbHbIX arperaTos U YCTHOrO BOMpPOCOB A1
BCromMorartenbHoro obopyaoBaHus, cobecenoBaHus, 3ayeTa u
METOOUKN COCTaBNEHNs TennoBbix 6anaHcos npakTu4eckme ak3ameHa(119
KOTIOB, TUMOBbLIE METOANKN PaCHeTOB 3apaHus, BOMpPOCOB);
KOTJTOBM UX 3NTIEMEHTOB. KypCOBOW MPOEKT npaxkTuyeckme
CnocobeH BbIOUpaTh oNTUMarbHY 3apaHua(20 3apay);
KOMMaHOBKY KOTNa, NPOBOAUTb pacyeThbl No TemaTuka
TMMNOBBIM METOAUKaM KypCOBbIX MPOEKTOB
[eMoHCTpupyeT HaBbIKM BNageHus
OCHOBaMM pacyeToB Tennosbix 6anaHcoB
KOTIOB,
OCHOBaMM pacyeToB KOTMOB U UX 3NIEMEHTOB

10.1.2. OnucaHue WKan U KpuTepueB oLeHUBaAHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

Kputepum oueHnBaHusa cchopMmpoBaHHOCTU KOMMNETEHLUN

OueHka no Kputepum oLeHmBaHnst coOpMMUPOBAHHOCTU KOMNETEHLUIA
TPaguLUNOHHON
o MpakTnyeckoe 3afaHune
LwKane YcTHoe cobecenoBaHme KypcoBon npoekT
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MonHbIN,
ncyepnbIBaKoLnN OTBET,
SIBHO JEMOHCTPUPYHOLLUIA
rnybokoe NnoHMMaHue
npegmeTa u LWMPOKYHO

Kputnueckoe n
pPa3HOCTOPOHHEE
paccMOTpPEHNE BOMPOCOB,
CBUAETENbCTBYIOLLEE O
3HAYUTENbHOMN

KayecTBO MCNONHEHUS
BCEX 3M1EMEHTOB 3a4aHusi
NMONHOCTBIO COOTBETCTBYET
BCEM TpebOBaHUAM.

OTIINYHO apyanumio B camocTodaTernbHon paboTte
oLieHnBaemol obnacTu. C UCTOYHUKamK. KayecTBo
KpuTtunyeckui, MCNOSTHEHUS BCEX
OpUrMHanbHbIN NOAXO4 K | 31IEMEHTOB 3a4aHus
MaTepuany. NMONTHOCTbI COOTBETCTBYET

BCEM TPeOOBaAHUAM.

OTBET CTaHOapTHbIN, B PabGoTa BbinonHeHa B PabGoTa BbinonHeHa B
LLerIOM Ka4eCTBEHHbIN, COOTBETCTBUWN C 3aaHNEM. | COOTBETCTBUMU C
OCHOBaH Ha Bcex MmetoTca oTaenbHble 3agaHnem. Mmetotes
obs3arenbHbIX HecyLleCTBeHHbIe OWNOKM | OTAemNbHbIe
NCTOYHMKAX U OTCTYNNEHUs oT HecyLLeCTBEHHbIE OLIMNOKN.

XOPOLLO MHdopMaLIUu. npasusi 0oOpMIIEHMNS
MpucyTcTBYOT paboThbl.
HebonbLune Npoderbl B
3HaHUSX Unn
HecCyLeCTBEHHbIE
OLUINGKM.
OTBeT HENOSHbIN, 3apaHune BbINONMHEHO 3apaHune BbINONMHEHO
OCHOBaHHbIV TONbKO Ha NOJTHOCTbIO, HO C NOJTHOCTbIO, HO C
NEKUNOHHbIX MHOFO4YNCNEHHbIMMN CYLLLEeCTBEHHbIMU
martepuanax. [pu CYLLLECTBEHHbIMU owmbkamu.
NMOHVMaHUK CYLLHOCTH owmbkamu. NMpn aTom
npegmeTa B LLleSIoM — HapyLLeHbl NpaBuna

YAOBNETBOPUTENEHO CYLLIeCTBEHHbIE OLLNBKM 0POPMIIEHNS N CPOKK

unu npobenbl B 3HAHWUAX | NpeacTaBneHns padoThbl.
Cpasy Mo HECKOJIbKUM
Temam, He3HaHue
(nyTaHMua) BaXkHbIX
TEPMUHOB
HecnocobHocTb oTBETUTL | OTCYTCTBME OOHOrO MK OTcyTCcTBME OOHOrO MK
Ha Bonpoc 6e3 nomoLu HECKOmbKMX 06A3aTeNbHbIX | HECKOSbKNX
3K3ameHaTopa. 3NEMEHTOB 3adaHus, NMbo | obs3aTenbHbIX 9NEMEHTOB
He3HaHue 3HaunTeNnsHON | MHOroOYUCIIEHHbIE rPYyOble 3agaHus, nubo rpybole
YacTu npuHUMNuanbLHoO owmnbku B pabote, Nnbo owmnbku B pabore.
BaXKHbIX 3NIEMEHTOB rpyboe HapylweHue npasun | MNpeacraBneHune vyxom
OVCLUUNITUHDI. 0POPMIIEHNS UMM CPOKOB paboThkl, nnarnar, nuéo
MHoro4mncneHHble npeacTaBneHnst paboTbl. OTKa3 OT npeacTaBneHns
rpyoble ownoKu. MpepncraBneHue vyxomn paboThbl.

HeyOoBIeTBO-
MonbITka cnuckiBaHWs, paboTbl, nnarnat, nnmbo

puTenLHo MCNONb30BaHUS OTKa3 OT NpeCcTaBeHNs

HepaspeLleHHbIX paboThbl.
TEXHUYECKUX YCTPOWCTB
W NONb30BaHUs
noackaskomn gpyroro
YyernoBeka (BHe
3aBUCUMOCTU OT
YCMNELLIHOCTM TaKon
NnonbITKK).

3auTeHo MonHbIN, ncyepnbIBaOLWMIA OTBET, ABHO AEMOHCTPUPYIOLLMIA TIyboKoe NoOHNMMaHue
npegmeTa v LWMPOKYI0 3pyanLno B oLeHMBaemon obnactu. Kputunieckun,
OpUrMHanbHbLIN Noaxon K matepuany.

He 3auTteHo O6y4arowmnca He MeeT JOCTAaTOYHOIO YPOBHS 3HAHUSA AUCLUNIINHBI, NITOXO0
OPUEHTUPYETCS B OCHOBHBIX MOHATUSAX U ONpPeAerneHunsiX, MoxXo 3HaKOM C OCHOBHOW
nuTepaTypou, ONYCKaeT Npu OTBETE Ha 3a4eTe CYLLECTBEHHLIE OLLUMOKN U HE MOXET
YCTPaHWUTL UX AaXe nof PyKoBOACTBOM Mpenogasarerns.
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10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIe MaTepuanbl, Heob6xoaMMble ANA OLEeHKN 3HaHUW,
YMEeHUM1, HaBLIKOB U (UNKX) onbiTa AeATEeNbLHOCTU, XapaKTepusyroLlme atanbl GPOpMUpPOBaHUsA
KoOMMneTeHUuun

10.2.1. NMepeyeHb BONPOCOB AJisl 3a4eTa U 3K3aMeHa, pa3paboTaHHbIN B COOTBETCTBUMN C
yCTaHOBIEHHbIMU 3TanaMmu hopMMUPOBaHUS KOMMNETEHLUN

rll\;gn dopmMynupoBka BOMPOCOB A1 3a4eTa TeNnju
1 | OcHOBHbIe TEPMUHbI 1 OnpeaeneHus. 1
2 | CxeMa KOTenbHON YCTaHOBKN C eCTECTBEHHOM LIMPKYNsLMen Ha TBepaoM TOMNSUBE. 1
3 | BosgyuwiHbI TpakT KoTnoarperara. 1
4 | Napo-BogsiHOM TpakT KoTnoarperara. 1
5 "a30BbIV TpakT KoTnoarperara. PacyéT abimoBom Tpy6bl. 1
6 | TeopeTtudeckme o6bEMbI BO3ayXa 1 AbIMOBbIX ra3oB, NONy4aeMbIX NPU CXUraHm TONnvBea. 1
7 | Tennosou 6anaHc koTnoarperata. Pacxog tonnusa. 3010BON YHOC U3 TOMKK 2
8 | MNoTepu TennoTbl € yXOAALMMM razamu. 2
9 | MNoTepu TeNNOTbl C XMMUYECKNUM N MEXAHUYECKUM HEI0XKOrOM. 2
10 | Pac4ér KINA koTnoarperara no npssiMoMy un obpatHomy GanaHcy. 2
11 | OnTmaneHble 3HaYeHUsa koaddpuumneHTa n3bbiTka Bo3ayxa B TOMKE. 2
12 | HuskoTemnepaTtypHas Koppo3us NoBepXHOCTEN HarpeBa. 2
13 | Boibop TeMnepaTypbl BO34yxa Ha BXoAe B BO34yXOnoaorpesarterb. 2
14 | Boibop TeMnepaTypbl yXOAsLINX ra3os. 2
15 | Twvnbl koTnoarperatos. MapkupoBka KoTnoarperaTos. 4
16 | O6uwag knaccuurkaumnsa TONOYHbIX YCTPOUCTB. 4
17 | CnocoBbbl UMpKyNaLUUKn BoAbl B NapoblbIX KOTNAX. 4
18 | Cxema koTnoarperarta "nog Hagaysom". 4
19 | Cxema koTnoarperarta ¢ NpUHyANTENbHON LUMPKYNALNEN. 4
20 | Cxema xapoTpyBHoro kotnoarperaTa. 4
21 | CxeMa npsAMOTOYHOrO KoTnoarperara. 4
22 | CxeMbl KOMMOHOBKN KOTIIOB. 4
23 | MNokaszaTtenu' paboTbl TONOYHbLIX YCTPOWUCTB. 4
24 | Knaccudumkaums crioeBbiX TOMOK. 3
25 | Cnocobbl cxuraHus ToNnuea. 3
26 | Bbibop crnocoba cxuraHms To2nnvmea( KAMEpHbIA,  CIIOEBOWN). 3
27 | CxeMma KoTna C KMnsiLum croem. 3
28 | 3amkHyTasi cxema nblnenpuroToBrneHus. 3
29 | PasomMkHyTas cxema NbiNenpuroToBneHus. 3
30 | Cxema koTnoarperaTa C XXMAKMM LUniakoyaaneHuem. 3
31 | CxuraHue Xuakoro Tonnmea. 3
32 | MNapoobpasyoLime NoBEPXHOCTN Harpesa KoTnoarperara. 5
33 | HasHauveHwue v knaccudurkalmsa naponeperpesaTenen. 5
34 | PagvalMoHHbIe 1 LULMPMOBBLIE NaponeperpesaTeny. 5
35 | KoHBeKTMBHbIE NaponeperpesaTenu. 5
36 | dakTophbl, BNUAKLLME HA U3MEHEHWE TEMMEpPaTYpbl NeperpeToro napa. 5
37 | lNoBepxHOCTHbIE NapooxnaguTenu. 5
38 | BnpbickuBarowme napooxnagutenu. 5
39 | CxeMbl BKITOYEHMSA NapooxnaauTenen. 5
40 | Ma3oBoe perynupoBaHWe TeMnepaTypbl NeperpeToro napa. 5
41 | Bbibop cxembl naponeperpesaTenen KoTnoarperaTos. 5
42 | Cxema naponeperpeBaTens KoTnoarperata BbICOKOro JaBreHus. 5
43 | Cxema naponeperpeBartens npsMOTOYHOro KotrnoarperaTa. 5
44 | Cxema naponeperpeBaTtens KoTnoarperata cpeHero aBneHuns 5
45 | BogsaHble 3KOHOMan3epbl. 5
46 | PekynepaTuBHble BO34yxonogorpesaTenu. 5
47 | PereHepaTnBHble BO3ayxonogorpesaTenu. 5
48 | Bbibop Temnepatypbl rops4ero Bo3ayxa Ha Bblxofe 13 Bo3ayxonogorpesartens 5
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49 | KomnoHOBKa XBOCTOBbLIX NOBEPXHOCTEN HArpeBa KoTnoarperara. 5
50 | Kapkac u obmypoBka KoTna. 5
51 | KpenneHue aneMeHTOB KOTMa. 5
Ne Ne
n/n dopmynupoBka BONPOCOB 118 3K3aMeHa TeMb!
1 | OcHoBHble TEPMUHbI 1 OnpeaeneHus.. 1
2 | Cxema KOTenbHOW YCTAHOBKM C €CTECTBEHHOW LMPKyNnsaumen Ha TBepAOM TOMMmBe. 1
3 | BosgylwHbI TpakT KoTnoarperara. 1
4 | Napo-BoasHOW TpakT KoTnoarperara. 1
5 "a30BbIV TpakT KoTnoarperata. PacyéTr abiMoBow TpyObl. 1
6 TeopeTnyeckne 06bEMbI BO3AyXa W ObIMOBbLIX ra3oB, MOMy4YaeMbIX MPU CXUraHuu 1
TONnnMBa.
7 | Tennoson GanaHc kotnoarperata. Pacxog Tonnvea. 30/10BOW YHOC W3 TOMKK 2
8 | Pacyét KIO kotnoarperata no npsiMmomy u obpaTHomy GanaHcy. 2
9 | OntTumanbHble 3HaveHus1 KoadpdumumeHTa n3bbiTka BO3gyxa B TOMKe. 2
10 | HuskoTemnepaTypHas Koppo3us NOBEpPXHOCTEN HarpeBa. 2
11 | Boibop Temnepatypbl BO3[yxa Ha BXOAE B BO3adyxonogorpeBaTefb. 2
12 | Boibop TemnepaTtypbl yXOOsALWIMX rasos. 2
13 | Tunbl koTnoarperatoB. MapkupoBka KoTrnoarperaTos. 2
14 | Cxema koTnoarperata “nog Hagaysom’. 4
15 | Cxema koTnoarperata C MNPUHYAUTENbHON LMPKYNALMNEN. 4
16 | Cxema nNpsiIMOTOYHOrO KoTnoarperata . 4
17 Cnocobbl cxuranms Tonnmea. Beibop cnocoba cxuraHus Ttonnuea ( kKamepHbIN, 4
CrnoeBon ).
18 | Cxema KOTna C KUNALLMM CNOEM. 4
19 | 3amMKkHyTasg cxema nNbINenpuroToBNEHUS. 4
20 | PasomkHyTas cxema nNblNenpuroToBreHus. 4
21 | Cxema koTnoarperata C >XMAKUM LUNakoyganeHnem. 4
22 | MapoobGpasyouime NOBEPXHOCTUM Harpesa KoTnoarperara. 4
23 | KoHBeKTUBHbIE MaponeperpesaTenu. 3
24 | ®akTopbl, BAMUSKOLWME HA M3MEHEHME TemnepaTtypbl Neperpetoro napa. 3
25 | lNoBepxHOCTHbIE MapooXnaauTenu. 3
26 | BnpbickuBaroline napooxnaguTenmu. 3
27 | la3oBoe perynupoBaHve TemnepaTypbl neperpeToro napa. 3
28 | Boibop cxembl naponeperpeBaTenen KoTnoarperaTos. 3
29 | Cxema naponeperpeBaTens KoTtnoarperata BbICOKOrO AaBreHus. 3
30 | Cxema naponeperpeBaTtens NpPAMOTOYHOrO KOTroarperara. 3
31 | Cxema naponeperpeBaTtens Kotrnoarperata cpefHero AaBneHus 5
32 | BogsiHble akoHOMan3epsbl. 5
33 | PekynepaTtuvBHble BO3gyxonogorpesartenu. 5
34 | PereHepaTuBHble BO34yXOnogorpeBaTenu. 5
35 | Boibop TemnepaTypbl ropsyero BO3gyxa Ha BbIXxode U3 BO3gyxonogorpesaTens 5
36 | KomnoHoBKa XBOCTOBbIX MOBEPXHOCTEW Harpesa KoTroarperaTta. 5
37 | Kapkac u obmypoBka KoTna. 5
38 | MeTtogmka noBepoYHOro pacyéra KoTroarperara. 5
39 | MeToauka KOHCTPYKTMBHOrO TEMMOBOro pacyérta KoTnoarperata. 5
40 | Pacyét TOmnKM ( MOBEPOYHbIN TENMOBOWM ). 6
41 | PacuyeTt becToHa. 6
42 | PacyéT KOHBEKTMBHOIO naponeperpeBaTens. 6
43 | Pac4yét BOAAHOro 3KOHOMawnsepa. 6
44 | Pacyét Bo3agyxonogorpesarens. 6
45 Llenb aspoamHammnyeckoro pacyéra KOTernbHbIX YCTAHOBOK. Buabl conpoTvBreHun u ux 6
onpegereHue.
46 | AspogMHaMUYECKUM pacyeT rasoBoOro TpakTa KOTeSIbHOM YCTaHOBKW. 7
47 | AspogMHaMUYECKMN pacy€T BO3AYLWIHOrO TpaKTa KOTENbHOW YCTaHOBKM. 7
48 | TarogytbeBble ycTtaHoBKW. KoHCTpykumn. lMpuHUMN SencTBus. 7
49 | PerynupoBaHue TAroyTbeBbIX YCTaHOBOK. 7
50 | Bbibop TAroAyTbEBbIX YCTAHOBOK. XapaKTEpPUCTVKU TArOOyTbEBbIX YCTAHOBOK 7
51 | VIHEpUWOHHbIE 305I0YNOBUTENN. 7
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52 | 'mgpaBnnyeckme 30MN0YyNOBUTENN. 7
53 | GnekTpodunbTpbI. 7
54 | Cuctemsbl LWINakos3onoyganeHus 7
55 | lNpocTble 1 CNOXHbIE LIMPKYNSALMOHHbIE KOHTYPbI KOTNIOB C €CTECTBEHHOW LIMPKYnsaLMen. 7
56 | PacyéTt UuUMpPKYNALUMOHHOIrO KOHTypa. [OBMXYUIMA U NONE3HbIA HaMnopbl. 8
57 | CxeMbl UMpKynsaumnn. 8
58 | MeponpusaTua NO NOBBILIEHWIO HAAEXHOCTU LIMPKYNALMK. 8
59 | TpeboBaHusa K kayecTBy nutatenbHon Boabl. [lokoTnosass obpaboTka BoAbl. 8
60 | 3aKOHOMEpHOCTN yHOca KanenbHow Briaru napom. CKOpoCTb BUTaHWUsS Kanefb. 8
61 | BHyTpubapabaHHble yCTpOWCTBA. 8
62 | TpeboBaHus Kk 4nctote napa. [MpuymnHbI 3arpsisHeHUs napa. 8
63 | YOenbHble Harpysku 3epkana ucnapeHus m napoBoro obbéma GapabaHakoTnoarperara. 9
64 | Metogbl nonyyeHus 4Yuctoro napa. Cxembl ucnapeHms. 9
65 | MNpoayeka koTnoarperata. banaHcoBoe ypaBHEHWe conen. 9
66 | 3arpsi3HeHMEe O4YMCTKa NOBEPXHOCTEWN HarpeBa OT 3arpPs3HEHUN 10
67 | Koppoausi nOoBEpXHOCTEN HarpeBa. XMMMYECKass N 3NEKTPOXMMUYECKas KOpPPO3us. 10
68 KoTenbHble ctanu. TpeboBaHus, npeobsBnsieMble K KOTENbHbIM cTansam. PacyéT Ha 11

MPOYHOCTb

10.2.2. BapuaHT TUNOBbIX 3aga4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu

chopMupoBaHnNA KOMNeTeHUUN
n’\jgn Ycnosusa TMNoBbLIX 3aga4 3agad OTBeT
1 | OnpegenuTb KONMMYECTBO Tenmna MonyyYeHHoe Mo Tabnuue BOAAHOro napa onpegensem:
napom B naporeperpesarerne. no TemnepaTtype v AaBNeHU0 SHTanNbNu
McxogHble AaHHble: neperperpeToro napa ine = 3309 kx/Kr;
naponpou3BoanTenbHOCTbL koTna 17,5 kr/c; 3HTanbMNMI0 HACbILLEHHOrO Napa no AaBfeHMI0 Ha
nasrnieHve neperpetoro napa 40 6ap 10% Gonblue gaBneHus neperpeToro napa
TemnepaTypa neperpetoro napa 440°C iin=2799 k[x/Kr
npvpailieHne aHTanbum B napooxnagutene | Q=D(ine - iun+ Aino) = 17,5*(3309 — 2799 + 63) =
Aino= 63 KIx/kr 10027,5 kBT
2 | Onpegenntb NOBEPXHOCTb HarpeBa | Mo Tabnuvue Boabl onpegensiemM: no TemnepaType
3KOHOMaMm3epa. N OaBMEHUIO SHTANbNUIO BOAbI HA BXOAE U

NcxoaHble aaHHble:

pacxog Bonbl 20 kr/c

TemnepaTypHbIin Hanop 120°C

nasneHne Boapbl 40 6ap

TemnepaTypa BoAbl Ha Bxoge 150°C
TemnepaTypa BoAbl Ha Bbixoge 200°C
koacbdpuumeHT Tennonepegayn 60 s1/m2°C

BbIXOZE 13 BOAAHOrO 3KOHOMam3epa iss’ =
634, 4kx/Kr; iss"=853,4 kOx/kr

OnpenenvTb KONMYECTBO Tenna nonyyeHHoe
BOOOW B aKoepe

Q =D(iss"-iss’) = 20%(853,4-634,4) = 4380 kBT
[MoBepxXHOCTb HarpeBa aKOHOMan3epa

H = Q*103/k*At = 4380*1000/120*60 = 608 m?

10.3. MeToanyeckue martepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BrageHui (HaBbIKOB U (Unu)
NpPaKTU4YeCKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLwmx 3tanbl POpMUPOBaAHUA KOMNETEHLUN

10.3.1. YcnoBusa gonycka oby4aroLierocsi K cgade 3ayeTa, 3k3aMmeHa, KypcoBOro npoekra u nopsgaok

NUKBNAALUM akageMmn4eckom 3ag0KeHHOCTH

lMonoxeHne o npoBeaeHnn TeKyLero KOHTpOJiA ycneBaeMoCTun u npomemyTquoﬁl arrecrauunm

obyvatowmxcsi

10.3.2. ®opma npoBeAeHUs NPOMEXKYTOYHOM aTTecTaLun No AUCLUNIINHE

YCTHasA X NMMACbMEHHaaA | X

KOMMNbOTEPHOE TeCTUPOBaAaHNE

MHadA

10.3.3. OcobeHHOCTM NpoBeAEeHUS IK3aMeHa, 3a4eTa U 3aliUTbl KYPCOBOro npoekKkTa

Bpema Ha noarotoBky K ak3ameHy 45 MuH,

KarnbKyJndaTOop, Takke eMy npenocrtaBlideTcd cnpaBo4yHad VIH(*)OpMaLI,VIFI.

BpeMﬂ Ha NOAroToBKY K 3a4eTy 30 MuH, B 3TO BpeMA BXOOUT NOoAroToBka oTBeTa Ha TeopeTnyeckmne

BOMpPOCHI.

Pra
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B 9TO BpeMsi BXOAMT MOATOTOBKA OTBETa Ha
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3awmta KypcoBOro NpoekTa SIBMSeTCA YCrNoBMeM [onycka K ak3ameHy. Bpemsi, oTBogumoe Ha
3alWUTYy KYpCOBOro MpoekTa He OOJPKHO npeBbiwaTe 15 MUH BKMoYas kpaTkuii goknad no pesynbtatam
KYpPCOBOTO MPOEKTa M OTBETbI Ha BOMPOCHI.
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