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1. BBEOEHME K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLUNIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmsbl

basoBas I:l Obna3atenbHas I:l [lononHuTensHo

Bnok 1: ABNAeTCA PakynbTaTuBOM

BapuatusHasg Mo BbIGOPY

1.2. Uenb gncumnnuHsbl

CdopmmpoBaTb koMneTeHUUN oby4atoerocs B 001acTu TEMMOSHEPTETUKN U TENITOTEXHUKN,
CBS13aHHOM C OCBOEHMEM METOAOB NPOEKTUPOBAHMS, TEXHUYECKOro 0O6CYXMBaHMSA U SKCNyaTaumm
TENNOSHEPreTUYECKMX CUCTEM, pacyeTa nokasaTesnen U XxapakTepPUCTUK SHepreTudecknx 6anaHcos
NPOMBbILLUSIEHHbIX NPEANPUATUN.

1.3. 3agaum gucumnnuHbI

e PaccMoTpeTb CTPYKTYpY M 0COBEHHOCTM KOHCTPYKLMM U SKCNNyaTauumn TENNIOSHEPreTUYECKMX CUCTEM
NPOMBbILLIIEHHbIX NPEANPUATUN.

e YCBOUTb OCHOBHbLlIE HanpaBneHus pas3paboTkn TENO3HEPreTUHEeCKMX CUCTEM MNPOMbILIIEHHbIX
npeanpuaTun.

e M3yuntb mMaTemMaTudeckue anropuTMbl W MpPUKNagHoe nporpaMmmHoe obecneveHne Ons pacdeTta
nokasaTenen 1 xapakTepuUCTUK 3HepreTuYecknx 6anaHcoB NPOMBbILLIIEHHbIX NPEANPUATUAN.

e [lpuBnUTb CMOCOBHOCTN K CaMOCTOSITENIbHOMY MNPUOOPETEHUIO N WCMOMb30BaHUIO B MPaKTUYECKOW
OEeATEeNbHOCTU HOBbIE 3HAHWS U YMEHUS.

1.4. Mepe4eHb NNaHMpyeMbIX pe3ynbTaToB 06Yy4eHUsi N0 AUCLMINIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMy OCBOeHUA obpa3oBaTesibHOW NporpamMmmbl

Kop,
OTan goopmMmMpoBaHus
KoMneTeHumMn dopmynupoBka KOMMNETEHL MK
AK-10 rOTOBHOCTbIO K Y4acTuio B paboTax No OCBOEHMIO U A0BOAKE 2
TEXHONIOMMYECKMUX NPOLIECCOB

MnaHupyemble pe3ynbTaTbl 06y4YeHnsA
3HaTb:

1) KOHCTPYKUUM N CXeMbl paboThbl YCTaHOBOK; XapakTepHble MPON3BOACTBEHHbIE 3aTPYAHEHUS U MepbI MO

UX YCTPaHEHMUIO;

2) cnocobbl yTUNM3aLmMm BTOPUYHbIX SHEPIrOpEeCyPCOB;

3) OCHOBHble MpWHLUMNbI, obecneyvMBalLne 3SHeprocoepexeHne u IKOMormveckyro GesonacHoCTb

npon3BOACTBA;

YMeTb:

1) OCywWecTBUTb MNPOEKTHbIN M  MOBEPOYHBLIN pacyeTbl TEMMoBbIX W MaTepuanbHbix GanaHcos

npeanpuaTum;

2) aHanuaupoBaTb MHMOPMaLUI0 O OOCTUXKEHUAX OTEYECTBEHHOW W 3apybexHOW Hayku U TEXHUKW,

TEXHUYECKMEe [aHHble, MNokasaTenu u pe3ynbraTbl paboTel, 0606Watb U cucTemaTusmpoBaTb MX,

UCNosnb3ysa COBPEMEHHbIE TEXHNYECKMEe CpeacTBa U UHPOPMALMOHHbIE TEXHONOMNN

3) OpueHTMpoBaTLCA B CMPaBOYHbLIX WU HOPMATMBHLIX NUTEPATYPHbIX UCTOYHUKAX.

Bnapets:

1) HaBbIKaMW pac4yeTOB BbICOKOTEMMNEPATYPHbIX TENITOTEXHONOMMYECKMX YCTAHOBOK C OnpeaeneHnem

pacxofoB TeBMNMNOThI, Napa, NoTepb TENNOThI B OKPYXXatoLLYy0 cpeay 1 onpegeneHnem rabapurtos

YCTaHOBOK

2) BOMpPOCaMn MHTEHCUUKALMK TeNToMaccoobmMeHa B BbICOKOTEMMEPATYPHbIX
TEMNIIOTEXHOJTOTMYECKMX YCTAHOBKAX;

1.5. AucumnnuHbl (NPakTUKM) o6pa3oBaTenbHOM NPOrpaMmMbl, B KOTOPbIX ObINIO HaYaTo
chopMupoBaHue KoMneTeHUMN, yKaszaHHbIX B n.1.4:
- HuskotemnepatypHble TexHonornyeckue npoleccsl n ycraHosku (MK-10)
- MNpounsBoacTBeHHas NpakTuka (MpakTyka No NofyyYeHnio NPodeCCNOHanbHbIX YMEHWUIA U ONbiTa
npodgeccunoHanbHomn aearensHocTu) (MK-10)
- MpousBoacTBeHHas NpakTuka (TexHonornyeckasa npaktuka) (MK-10)
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2. COOEPXAHUE ANCLUMIIUHDI

HaumeHoBaHue u cogepxaHue
y4eBHbIX Moayneit, TeM 1 hopM KOHTpOnsi

O6bem (4achl)

o4yHoe
obyyeHune

OYHO-
3a04Hoe

obvyeHue
3a04Hoe

obyyeHune

YyebHbIn moaynb 1./ICTOYHMKM TennocHabXeHus B CTPYKTYPE CUCTEM TeNNoCHabXeHus.

Tema 1. XapakTepucTtuka nepBuYHbIX UCTOYHUKOB TENTOBOW SHEPTUA
NPOMBILLIEHHbIX NPEeAnpPUATUAIA.

TpaguumnoHHbIEe N anbTepHaTUBHbIE CTOYHUKN TENMOBOWN 3HEPrn Ang
NPOMBbILLNEHHbIX NpeanpuaTuin. OCHOBHbIE XapaKTEPUCTUKK, NoKa3aTenu un
CBOWICTBA MCTOYHMKOB TEMMOBOW 3HEPTNW. AHaNn3 U xapakTepucTuka MMPOBbIX
3anacoB MO BMAaM SHEPruu.

20

Tema 2. XapakTepucTmka BTOPUYHbBIX MCTOYHMKOB TEMSIOBON SHEPrnn
NPOMBILLIEHHBIX NPEANPUSTUNA.

Knaccudukaumsa n xapakrepucTnka reHepaTtopoB TEMMOBOW SHEPIMMB CTPYKType
KoTenbHbIX 1 TOL,. TennoHocuTenu cuctemM TennoaHeprocHabxeHnsi.Pacyet
TENoBOW Harpy3kM Ha reHepaTopbl TEMIOBOM SHEPIMM MO OCHOBHbIM
notpebutensam: otonnexve, NBC, BEHTUNAUUS M NPOMbILLNIEHHOE noTpebnexme.

36

Tekywmi koHTponb 1.(onpoc)

YyeOHbIN Moaynb2. Tennosble CETU.

Tema 3. Knaccudmkaums n 0CHOBHbIE XapakTepUCTUKN TEMSOBbIX CETEWN.
BogsHbie 1 napoBble cucteMbl TennocHabxeHns. CpaBHUTENbHAs OLEHKa
XapaKTEePUCTUK.

14

Tema 4. TpeboBaHua pyKOBOASALMX JOKYMEHTOB Ha MPOEKTUPOBAHME U
3KCnnyaTaumio TENMOBbIX CETEN.

MapameTpbl 1 xapakTepucTukn Tennosbix ceTen. TpebosaHma CHuUl K KOHCTpyKLMK
TENOBbIX CETEN.

14

Tema 5 OcoBEHHOCTU KOHCTPYKLUMM TEMIOBbLIX CETEN.

OTKpbITbIE 1 3aKPbITblE CUCTEMBI TEMMOCHAbXeHMS. 3aBUCUMbIE U HE3ABUCHMbIE
KOHCTpyKUMK. Cnocobbl Npoknagkm cuctemM. PacyeT OCHOBHbIX XapakTepUcTmK
TENOBbIX CETEN.

30

Tema 6. QHepreTnyeckne 6anaHcbl NPOMbILLNEHHbLIX NPeanpPUATUNA.
Knaccudukaumsa n HasHaveHne aHepreTudecknx 6anaHcos. ANroputMel pacyeta
aHepreTmyeckux GanaHcos.

30

TeKyLwWwmi KOHTpob 2.(onpoc)

Yye6HbI Mogynb 3. PacnpegeneHus TENJI0OBON SHEPTUU.

Tema 7.0cobeHHOCTN KOHCTPYKLIMUMYHKTOB pacrnpefeneHuns TennoBon 3HEPruu.
Knaccudmkaums n HasHadeHne TennoBbix NyHKTOB. OCOBEHHOCTM KOHCTPYKLIMK
VHOVBUAYATbHBIX U LIeHTParnbHbIX TEMMOBbLIX MYHKTOB. PacyeT xapakTepucTuk
OCHOBHbIX 3/1IEMEHTOB TEMOBbIX MYHKTOB.

14

Tema 8. OcobBeHHOCTU perynupoBaHms nogaym TeNNoBOW SHEPrum noTpedutensm.
Knaccudumkauusa cnocobos perynmpoBaHusa TENNOBOW 3HEPrnn, 0COBEHHOCTU
KONMNYECTBEHHOIO M KAYECTBEHHOIO PerynmpoBaHus.

12

Tekywmn KoHTponb 3. (0Npoc)

MpomexyToyHas aTTecTaumsa no gUcumnianHe (3ayer)

BCEIO:

3. TEMATUYECKWUMN NNAH

180

3.1. Nekunn
Homepa OuyHoe 06y4yeHne O4yHO-3a04HOE 00YyYeHne 3aoyHoe obyyeHune

N3yyaemblx TeM Homep O6bem Homep O6bem Homep Obbem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)

1 8 2

2 8 4

3 8 6

4 8 2

5 8 6

6 8 4

7 8 2
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Homepa OyHoe 06yyeHne O4Ho-3a04HOE 06yyeHMEe 3ao4yHoe oby4yeHue
N3yyaembix TeMm Homep Ob6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
8 8 2
BCEIO: 28
3.2. NpakTnyeckme n ceMMHapcKmne 3aHaTus
Homepa H QOuHoe obyueHne OuHo-3304HOE 3aoyHoe obyueHne
M3yJaEMBIX aVIMeHOBaHVIeV obyyeHne
Tem 1 chopMasaHaTui Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (vacbl)
1 PacuéTt TennoBown Harpysku Ha 8 6
noTpebuTenu oTonneHus
2 PacuéTt TennoBown Harpysku Ha 8 4
notpebutenun NMBC
Pacuét Tennoson Harpysku Ha
3 noTpebuTeny BEHTUNAUMN 1 8 4
KOHAMLIMOHNPOBAHUS
PacuéTt TennoBown Harpysku Ha
4 noTpebuTeny NPoMbILLNIEHHOTO 8 6
notpebneHuns
MocTpoenune rpacmkos
notpebeneHns TeNnoBow
5 SHEpPrun U oLeHka 8 8
3KOHOMUYECKUX MoKasartenen
pacxofa TENI0BOW aHeprum
BCEIO: 28
3.3. JlabopaTopHble 3aHATUA
HenpeaycmoTtpeHsbl
4. KYPCOBOE NPOEKTUPOBAHUE
HenpegycmoTpeHo

5. TEKYLWMU KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe o6yueHne OtHo-3a04Hoe 3aoyHoe obyyeHve

yHeGHbIX dopma Y obyyeHune y
moayneu, no

KOHTpONs

KOTOPbIM pon Howmep Kon-8o Howmep Kon-go Howmep Kon-go
nposoamnTcA 3HaHU1 cemecTtpa cemecTpa cemecTpa

KOHTPOITb

1,2,3 onpoc 8 3

1-3 KOHTponbHasi pabota - -

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLWIEIOCA

Oy4yHo-3a04HOE
QOuyHoe 06yyeHne

3aouHoe oby4yeHune

Bugbl camocToaTensHom paboTsl obyueHune
obyuvatoLlerocs Homep O6bem Homep Obbem Homep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YcBOeHVe TeopeTU4eckoro marepmana 8 60
[MoaroToBka K NPaKTUYECKUM 3aHATUAM 8 60
BbinonHeHne KOHTponbHOM paboThbl - -
MoaroToBka K 3a4veTy 8 4

BCEIO: 124

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

7.1. XapaKkTepucTvKa BUAOB U UCMOJb3yeMbIX MHHOBALMOHHbIX DOPM y4eGHbIX 3aHATUN

O6beM 3aHATUI

B MHHOBALMOHHbIX hopmax
(yachbtr)
HaumeHoBaHWe BMOOBYYEOHbIX 3aHATUN Mcnonbayemble MHHOBALIOHHbIE o o o
popmel o S . 8= 8=
oz oxr & I3
2 IFQ T 0
T Z T oI oz
58 Sgg R0y
[¢) ® 0 ™0
Jlekuun MpobnemHasa nekuus, pasdop 14
KOHKPETHbIX CUTyaLui
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O6bem 3aHATUI
B MHHOBALMOHHbIX hopmax
(yacbl)
HaumeHoBaHve BMOOBYYEOHbIX 3aHATUI Vicnonbayemble MHHOBALIMOHHbIE o o o
opMbl o = . 8= 8=
<3 oI 3F I3
[9] I [ [9]
3 Z 3z Zz
33 | 38&| 8&&
¢} ® 0 ® 5
lMpakTnyeckne 3aHATUA Pa36op KOHKpPeTHbIX CUTyauun, 14
NPUHATUE PELLEHUI B YCIOBUAX
HENomnHoWm onpefeneHHoCcTU.
BCEIO: 28

7.2.Cucrtema oueHMBaHus ycneBaeMoCTn n BOCTXKEeHUN OGy‘-IaI'OLI.I,VIXCﬂ Ansa HpOMe)KYTO‘IHOVI
aTtrTecTauum

8.1.

TpaguumoHHas | X 0GannbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUMNIUHDI

YyeGHana nuTtepaTypa

a) ocHoBHas yyebHasa nutepaTtypa

1. Moga pea. B.M. Nlebepesa. ICTOUHNKM 1 CUCTEMBI TENITOCHAGXEHUS NPeAnpUATAA [ONEKTPOHHbLIN
pecypc]: y4ebHK.— ONeKTpoH.TekcToBble AaHHble.— M3g-Bo YMLU XKAOT (MapwpyT) 2013 r. 384 cTp.
— Pexxum goctyna: http://www.iprbookshop.ru/26805.— OB5C «IPRbooks».

6) gononHuTenbHasa nuTepartypa

8.2.

2. NopsintHos M.B. CoBpeMeHHO€e COCTOSAHME N NEePCNEKTVBLI Pa3BUTUS TOMMMBHO-3HEPTETUYECKOrO
KOMMriekca cTpaHbl [ANeKTPOHHBIN pecypc]: MoHorpadms/ MopanHos M.B.— 3nekTpoH. TekcToBble
AaHHble.— M.: PycanHc, 2014.— 136 c.— Pexum goctyna: http://www.iprbookshop.ru/48963.— 3b6C
«IPRbooks».

3. CaszaHoB b.B. NpoMblilwneHHble TENNO3HEPreTUYECKNE YCTAHOBKN U CUCTEMbI [ONEKTPOHHBIN pecypc]:
y4yebHoe nocobue ans By3os/ CasaHoB b.B., Cutac B./N.— 3nekTpoH. TeKCToBble AaHHble.— M.:
M3patenbckun gom MAW, 2014.— 275 c.— Pexum gocTtyna: http://www.iprbookshop.ru/33215.— 36C
«IPRbooks».

4. MaTtepwuanbHbIn 1 Tennoeon 6anaHc BoasiHow Tennoson cetn OAO «HITMK» [OnekTpoHHbIN pecypc]:
MeTOAMYECKME yKa3aHWs K BbIMONHEHWIO pacyeTHON paboTbl N0 dHepPreTMYeckMMm cnucTteMmam u
3HepreTndecknm 6anaHcam cuctem aHepretTnydeckoro npomssonctea OAO «HITMK»/ — 3nekTpoH.
TeKCTOBble AaHHble.— Jlnneuk: Jlunewukuii rocyaapcTBEHHbIN TeXHUYeckun yHnsepeuteT, 36C ACB,
2013.— 12 c.— Pexum goctyna: http://www.iprbookshop.ru/22881.— 3bC «IPRbooks».

MepeyeHb y4ebHO-MeTOANYECKOrO 06ecneyeHNs ANA caMOCTOATeNIbHOW paboThbl obyyaromnxcs

no AvcuunnuHe

5. OBuMHHUKOB HO.B. QHeprocbepexeHne B TENIO3IHEPTETUKE U TENNOTEXHONOTMNSAX [QNEKTPOHHbLIN
pecypc]: yyebHoe nocobue / KO.B. OBuunHHmMKoB, O.K. MpuropbeBa, A.A. PpaHueBa. / — SNEKTPOoH.
TekcToBble AaHHble.— HoBocnbupck: N3g-so HITY, 2015.— 258 c.— Pexwum goctyna:
http://www.knigafund.ru/books/186607/read#page4.— IbC «KHura®oHay».

6. CtpenbHukoB H.A. QHeprocbepexeHune [ONeKkTpoHHbIM pecypc]: yuebHuk/ CtpenbHukoB H.A.—
OneKTPOH. TEeKCToBble AaHHble.— HoBocnbupck: HoBocubnpckuin rocyaapCTBEHHbIN TEXHUYECKUA
yHuBepcuteT, 2014.— 174 c.— Pexum goctyna: http://www.iprbookshop.ru/47729.— 3BC «IPRbooks».
7. Knumosa I.H. SHeprocbepexeHne Ha NPOMbILLIIEHHBIX NPeANPUATUSX [SNeKTPOHHbIN pecypc]:
y4yebHoe nocobue/ Knumosa IN.H.— 3nekTpoH. TeKCTOBbIE AaHHble.— ToMCK: TOMCKWI
nonuTexHnyeckumn ynusepcutet, 2014.— 180 c.— Pexum gocrtyna: http://www.iprbookshop.ru/34743.—
OBC «IPRbooks».

8. dununnosa T.A. SHepreTnyeckne pexmnmbl ANEKTPUYECKNX CTAHLUIA N ANEKTPOIHEPreTUUYECKNX
cucTem [ONeKTPOoHHBIN pecypc): y4ebHuk/ dunmunnosa T.A.— DNEeKTPOH. TEKCTOBbIE AaHHblE.—
HoBocnbupck: HoBocMBUMpCKniA rocyfapCTBEHHBIN TEXHUYECKU yHuBepcuTeT, 2014.— 294 ¢c.— Pexnm
poctyna: http://www.iprbookshop.ru/45211.— 3BC «IPRbooks».

9. TennoaHepreTU4eckMe yCTaHOBKN. TeopeTuyeckne 1 npakTnieckne OCHOBbI AUCUUNMNHDI
[OnekTpoHHbI pecypc]: yuebHoe nocobue/ C.B. LLnToB [u op.].— SNEKTPOH. TEKCTOBbIE AaHHblE.—
BnaroseweHck: [lanbHEBOCTOYHBLIN rOCYAapPCTBEHHbIV arpapHbi yHusepcuteT, 2015.— 266 ¢.— Pexum
poctyna: http://www.iprbookshop.ru/55914.— 3BC «IPRbooks».

10. NbiknH A.B. OHeprocbepexxeHne 1 NoBbiLLEHNEe dHEPreTnYeckon aPEKTUBHOCTM B ANEKTPUYECKNX
ceTax [OneKkTpoHHbIN pecypc]: yuebHoe nocobue/ JIbiknH A.B.— OneKTpoH. TEKCTOBbIE OAHHbIE.—

P
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HoBocnbupck: HoBocnBupckuii rocyaapcTBEHHbIN TeXHUYeckuin yHueepeuteT, 2013.— 115 c.— Pexum
poctyna: http://www.iprbookshop.ru/45212.— 3BC «IPRbooks».

8.3. MNMepeyeHb pecypcoB UH(pOpPMaLMOHHO-TENeKOMMYHUKaLMOHHON ceTu "UHTepHeT" ,
HeobX04UMbIX AJisi OCBOEHUA OUCLUNIINHBI

1. UspaTtensckuin agom M3OW: publish@mpei.ru, publish@mpei- publishers.ru.

2. OnekTpoHHasa 6ubnuoteka BLUTI: http//nizrp.narod.ru/ebmu_m.htm.

3. OnekTpoHHas 6ubnunoteka CMGIYMTLO: http://www.iprbookshop.ru, 9B6C «IPRbooks».

8.4. MNMepevyeHb MHOOPMALMOHHBLIX TEXHONOIMN, UCMONb3yeMbIX MPU OCYLUEeCTBIEHUN
obpasoBaTenibHOro npouecca no AUCUMNIIHe, BKIOYas nepeyvyeHb NpPorpaMmMHoOro obecneyeHus u
MH(OPMALMOHHbIX CNPABOYHbIX CUCTEM

1. Microsoft Windows 7.

2. MicrosoftOfficeProfessional 2013.

8.5. OnucaHue maTtepnanbHO-TEXHMYECKON Ga3bl, HeOOX0AMMOM ANs OCYyLeCTBNEHUsA
obpa3oBaTenibLHOro npouecca no AUCLUNInNHe

1. JlekumoHHas ayautopms ¢ MynbTUMEOQNNHBIM Yy4EOHbLIM KOMIMIIEKCOM.

2. KomnbloTepHbIn Knacc.

3. KabuHeT maketoB T3L, ASC, MTY, ITIC.

4. YyebHas nabopaTopus TeNNoBbIX ABUraTenen.

8.6. UHble cBegeHus n (Mnun) matepuanbi
1. [leMOHCTpaLMOHHbIe, pa3aaToyHble MaTepuarnsl.
. Katanoru aHepreTtnyeckoro o6opyaoBaHus.
. Komnnekrt nnakatos.
. Habopbl cnangos Ha anekTpoOHHOM HocuTene.
. MakeTbl anemeHTOB TYpOUH 1 KOMMPECCOPOB.
. HaTtypHble o6pasubl aneMeHTOB NPOTOYHbIX YacTen TypouH.

OO WN

9. METOAMYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO
ANCLUTIINHBI

Buably4e6HbIx
3aHATUN 1
camocTosTenbHas OpraHusauuns gesTenbHOCT! obyyatoerocs
pabota
obyyvaromxcs

Jlekuus MpopaboTka paboyewn nporpammbl, yaensis ocoboe BHMMaHWe Lensam n 3agadyam
CTPYKTYpE 1 coepXaHuio AUCLUUMMUHDI.

KoHcnekT nekunin: KpaTko, CxemMaTU4HO, nocreaoBaTensHO (PMKCMpoBaTb OCHOBHbIE
NOSIOXXEHNS, BbIBOAbl U (POPMYMNPOBKM; MOMEeYaTb BaXXHbl€ MbICSX, BbIAENATb
KIoyeBble CrioBa, TEPMUHbI.

[MpoBepka TEPMUHOB, MOHATUN: OCYLLECTBMNATL C MOMOLLLIO SHLUUKIIONeann,
cnosapemn, CrpaBOYHUKOB C BbINUCLIBAHWMEM TOMKOBaHUM B TeTpaab.

PaboTa c TeopeTnyeckuM MaTepuanom: HalTu OTBET Ha BOMPOCHI B pEKOMEHOYEMOW
nuTepaTtype,ecniu camocTOSITENBHO He yaaeTcs pa3obpaTtbcsl B maTtepuane,
HeobxoaMMo chopMynmMpoBaTh BOMPOC M 3a4aTb NpenogaBaTento Ha KOHCYbTaumm
WM Ha NPaKTUYECKOM 3aHATUN U Op.

MpakTnyeckme PaboTa ¢ KOHCNEKTOM NMeKLUuiA, MOAroToBKa OTBETOB K KOHTPOMbHLIM BOMpOCaM,
3aHATUA NpOCMOTpP pekoMeHAyeMoW NuTepaTypbl.AHaNM3 3agaHuii Ha pacyeTHbIe
npakTuyeckue paboTsl, pelleHne 3aay no anropMTMaM ykasaHHblx paboT, aHanus
nonyYeHHbIX pe3ynbTaToB, GopMynMpoBka BbIBOAOB U Ap.

CamoctosiTenbHast | PaboTa ¢ KOHCNEKTOM FNEKLWiA, NOAroTOBKA OTBETOB K KOHTPOSIbHLIM BOMpOCcaM,
pabota NPOCMOTP PEKOMEHAYEMON nNuTepaTypbl, 0ohopMIeHne n3.

CamocTosiTenbHasi paboTta BbINOMHAETCA MHAUBUAYATbHO, @ TakKe MOXET
NpoBOAUTLCS NMOA PYKOBOACTBOM (NpKM yvacTum) npenogasaTensi.

Mpw BbINOMHEHUN KOHTPONbHOW PaboThl U NOAFOTOBKE K 3a4eTy He06XoanMOo
npopaboTaTb KOHCMEKTbI NEKLUIA, PEKOMEHOYEMYIO NMTEpaTypy, KaTanoru
3HepreTnyeckoro obopynoBaHUs, COCTaBUTL anropuTMbl OTBETOB Ha BOMPOCHI K
3a4yeTy, NpoAyMaTb OTBETbI HA BO3MOXHbIE BONPOCHI NpenojaBaTens.
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10. ®OHA OLLIEHOYHbLIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHune nokasaTenen u KpuTepmeB OLLleHMBAHUSA KOMMETEHLIMIA Ha Pa3NIUYHbIX 3Tanax ux
cdopMupoBaHusa, onncaHue WKan oueHnBaHUA

10.1.1. Noka3aTenu oueHUBaAHMUA KOMMNETEHLUMIA Ha 3Tanax ux opmmpoBaHusi

Kop, HanmeHoBaHue MpencrtasnexHne
KOMMeTeHL MM y OLEHOYHOrO OLEHOYHOrO
lMokasaTenu oueHMBaHNS KOMNETEHLUN

(aTan ocBoeHuUs) cpencTtea cpenctea B choHae

MK-10 (2) [eMoHCTpupyeT 3HaHNSA KOHCTPYKUMIA 1 cxem | 1.YCTHoe 1. NepeyeHb
paboTbl YCTaHOBOK; xapakTepHble | cobecenoBaHue BOMPOCOB K 3a4eTy
NPOVU3BOACTBEHHbIE 3aTPYAHEHUS 1 Mepbl o | 2 TMnoBoe (17 Bonpocos)
MX yCTpaHeHuto; cnocobbl  yTunusauumm npakrneckoe 2. MNepeueHt

) 3agaHve NpaKTU4ECKUX

BTOPUYHBIX  9HEPropecypcoB;  OCHOBHbIE 3anaHuii (10
NPUHLMNGI, obecneynBaroLme 3agay)
3HeprocbepexeHne " 3KOMOrnYecKyto
©e30nacHOCTb NPOU3BOACTBA;
CnocobeH ocyleCcTBUTb  MPOEKTHbIN U
NMOBEPOYHbIN pacyeThbl TEeNnnoBbIX "
mMaTepuanbHblx  6anaHcoB  npeanpuaTUn;
aHanun3nposaTtb nHcpopmaumo o]

OOCTWKEHNSX OTEYECTBEHHOW M 3apybexHon
Haykm W TEeXHUKW, TEexXHUYecKkue pAaHHble,

nokasarenu n pe3ynbTaThbl pa6OTbI,
obobuaTb n cnucremMaTmn3npoBaTb nXx,
ncnonb3ys COBpEMEHHbIE TEXHNYECKne

cpeacTsa 1 MHOPMAaLMOHHBLIE TEXHOMOTUK;

OpPVEHTUPOBATLCA B CMPaBOYHBIX U
HOPMAaTMBHbLIX NUTEpPaTYPHbLIX UCTOYHUKAX.

BbInornHsieT pacyeTbl BbICOKOTEMMEPATYPHbIX
TENNOTEXHOMOMMYECKNX yCTaHOBOK c
onpeferneHneM pacxofoB Te6nnoTbl, napa,
noTepb TENMOTbl B OKPYXalollyl cpedy wu
onpefeneHvem  rabapuToB  YCTaHOBOK.
KomneTeHTeH B Bompocax WHTeHcudMKaLmm.
TennomaccoobMeHa B BbICOKOTEMMEpPa-
TYPHbIX TENNOTEXHONOMMYECKNX YCTAHOBKAX.

10.1.2. OnucaHu1e WKan u KpUTepUeB OLLeHUBAHUACKOPMUPOBAHHOCTU KOMNETEHLMA

KpuTepumn oueHnBaHnsa chopMMpoOBaHHOCTU KOMNETEHLUN

OueHka no
TPagMLVOHHON
wKane

Kputepun oLieHnBaHNA chOPMUPOBAHHOCTM KOMMETEHLMIA

3auTteHo

OOGyuvatowuincsa nokasbiBaeT BCECTOPOHHEE U rNyO0OKoe 3HaHWE OCHOB UHXXEHEPHOTO
NPOEKTMPOBAaHNS CUCTEM TEMMOCHABXEHWS, MepONPUATAA NO YNYYLLEHMIO UX
aKcnnyaTauMOHHbIX XapaKTepUCTUK; OCHOBHbIX Hal'lpaBJ'IeHVIVI MogepHu3auunm CUCcTem
TennocHabxeHnsi, CBO6OAHO OPUEHTUPYETCH B OCHOBHbIX MOHATUSX, TEPMUHAX U
onpeaeneHnsx; yCBOUIM OCHOBHYHO U 3HAKOM C [OMNONHUTENBHON y4ebHOM 1
HOPMaTUBHOWN NUTepaTypon, NporpaMMHbLIMU CPeACTBaMN, UCMOMb3yeEMbIMU NMPU
NPOEKTUPOBAHMU, NPOSIBAISIET TBOPYECKNE CMIOCOBHOCTU U LLIMPOKYHO 3pYAMLNIO B
ncnonb3oBaHun y4ebHoro matepuana.

OGyuyatoLuiics AEMOHCTPUPYET NpaBUbHOE NOHMMaHWe YCNoBUsS 3a4ayu, BrageHue
HaBblkaMK ero aHanuaa, Beloopa HyXHbIX 3aKOHOB U DOpMYyS1 ANs ee pelueHust. YmeeT
NPUMEHSATb MaTeMaTUYECKUA annapaT Ans peanusaumm nnaHa peleHus 3agaym 1, ecnu
370 Heobxoaumo. Mony4mn NpaBUNbHbLIN OTBET U MOXKET Ero MHTEPNPETUPOBATD.

He 3auTteHo

O6yqarou.|,|/||7|c;| He MMeeT OOCTAaTO4YHOro ypoBHA 3HaHUA OANCUUNITNHBI; HE MOXeT
CQ)OpMyJ'II/IpOBaTb OCHOBHbI€ 3Tarlbl OCHOB NH)XXEHEePHOro NpoekTnpoBaHNA CUCTEM
TennocHabxeHus, MGpOI‘IpI/IFITI/IVI Nno yny4yleHn nx skcnnyaTauyMoHHbIX XapakTepUcTuK;
OCHOBHBbIX Hal'lpaBJ'IeHI/II7I MogepHusaunm cucTem TennocHabeHus, NIoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX U onpeferieHnaAXx; nioxo 3Hakom C OCHOBHOW
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nuTepaTypoii; AonyckaeT Npy OTBETE Ha 3a4eTe CyLLeCTBEHHbIE OLUMOKM U He MOXeT
YCTPaHUTb UX Oaxe Nnof pyKoBOACTBOM npenoaasatens.O6yyaloLmniics BHUKaeT B
CMBbIC YCINOBMS 3aa4n, NOHUMAET NNaH ee peLleHnsl, 0aHaKo, He MOXET B MOSHOM
Mepe C NOMOLLIbIO MaTeMaTMYeCcKoro annapaTa peanu3oBaTb ee peLleHue.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UMK UHbIe MaTepuarnbl, Heob6xoauMble ANA OLeHKN 3HAHUN,
YyMEeHUM1, HaBbLIKOB U (UNK) onbiTa AeATENbLHOCTU, XapaKkTepu3sylowue 3tanbl hopMupoBaHusa
KOMMeTeHUUn

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIN B COOTBETCTBUM C YCTAaHOBNIEHHbIMU 3TanamMu
dopMHUpoBaHUA KOMNETEeHUMH

Ne $opmynupoBka BONpocoB Ne

n/n pMynnp P TeMb

1 MepBrYHbIE NCTOYHMKN 3HEpTK. OLieHKa MMPOBLIX S3HEPrOPECYPCOB M NPOU3BOACTB 1
pa3BuUTMS 3HepronoTpebneHus.

2 | FeHepauusi aHeprnM pasnnyHoOro Tuna B aHeprobanaHce CTpaH. 1

3 | CocTosiHME U NepcnekTUBbl Pa3BUTUS TPAOULNOHHOW U anbTEPHATUBHOW 3HEPreTuKu 1

4 | NpuopuTeTHbIE HaNpaBneHWs B NPOM3BOACTBE M UCMOSb30BaHNM SHEPrOpeCYpPCoB 1

5 MpombiwneHHoe aHepronoTpebnenune ctpaHbl. QHepronoTpebneHne no Bugam 1
npoussoacTea (c y4etom LIBM).

6 | KoHuenumsa nepeoovepenHbiX MEPONPUATMIA HALMOHANBHOW NPorpamMmMbl 1
aHeprocbepexeHns

7 | Ponb BO306HOBMASIEMbIX UCTOYHMKOB B 3HeprobanaHce cTpaHbl 2

8 | XapakrepucTtumka reHepaTopoB - UICTOYHMKOB TEMNIOBOW 3Hepruun. ['eHepaumm napa 2

9 XapakTepucTvka reHepaTopOB - ICTOYHUKOB TEMMOBOW 3Heprun. eHepauun ropsyen 2
BOAbl.

10 | OcobeHHOCTM reHepaunn TennoBon aHeprnm B cTpykType TOL, napoBbIx 1 BOAOrpenHbIX 2
KOTENbHbIX.

11 | TexHWKO- S3KOHOMUYECKME XapaKTEPUCTUKM KOTESbHbIX. 2

12 | DHepreTuyecKkne xapakTepUCTUKM TENTOIHEPTETUYECKMX CUCTEM. 2

13 | CTpyKTypa 1 0COOEHHOCTM KOHCTPYKLMM TEMNSIO3HEPreTUYECKON CUCTEMbI MPOMbILLIIEHHOTO 2
npeanpuaTus.

14 | OCHOBHblE OCODEHHOCTM KOHCTPYKLUUM TENSOBbLIX CETEN MO BUAAM TEMNSIOHOCUTENS. 3
[NapoBble Tennosble ceTu.

15 | CocTtaB nepBuyHOM MHGOpMaLMmM No paspaboTke N aHanm3y 3HepreTMyecknx GanaHcos 3
NPOMBbILLIIEHHbBIX NPEANPUATUN.

16 | HopmwupoBaHue pacxoga TONUBO - SHepreTnudeckmx pecypcos. OcobeHHOCTU 3
3KCnyaTaumnm OCHOBHbIX CTPYKTYPHbIX 3BEHBEB B CTPYKTYpPE CUCTEMbI
TENI09HEProcHaAbXEeHUS.

17 | OcHOBHble 0COBEHHOCTN KOHCTPYKLUUM TEMoBbIX CeTEN No BuAaM TennoHocuTens. 4

18 BopgsiHble TennoBble ceTu. 4

19 | OcHOBHble XapaKTePUCTUKN NOTpebuTenen TeNI0BON SHEPTUN. 5

20 | OcoBEHHOCTU KOHCTPYKLUU N XapaKTEPUCTUKN TEMTOBbLIX MYHKTOB. 5

21 | QHeprobanaHc NpOMbILLIEHHOrO NpeanpusaTus. HasHayeHne aHeprobanaHca. Bugpl n 6
06racTn NpUMEHeHUs1 3HepPreTUYeckmMx 6anaHcoB.

22 | AHanu3 sHepreTudecknx 6anaHcoB. KauecTBeHHas 1 KONMYECTBEHHASA OLleHKa COCTOSHUSA 6
9HEPreTMYEeCcKoro X03sncTBa U 3HEProncnonb30BaHMsA Ha NPOMBILLIEHHOM NpeanpusaThu.

23 | OCHOBHbIE XapaKTEPUCTUKN TEMNJIOBbIX CUCTEM B CTPYKTYPE3HEProMCNoNb30BaHMs. 6

24 | OcHoOBHble aTanbl pa3paboTku U aHanM3a sHepreTn4ecknx 6anaHcoB NPOMBILLSIEHHbIX 6
npeanpuaTUn.

25 | QHepreTuyeckuii nacnopT NPOMbILLIIEHHOIO NOTPeOUTEN TONNMBHO-3HEPTETUYECKNX 6
pecypcos.

26 | OcobeHHOCTU KOHCTPYKLUN 1 XapaKTEPUCTUKN OCHOBHbIX S1IEMEHTOB 7
TENNo3HEepPreTM4ecKmMx CUCTEM.

27 | Knaccudumkaums cnocoboB perynmpoBaHus TennoBon aHeprun. OcobeHHocTn 8
KONMYECTBEHHOIO M Ka4Y€CTBEHHOIO perynMpoBaHus.

10.2.2. BapuaHT TUNOBbIX 3afaHui (3agay), paspaboTaHHbLIX B COOTBETCTBUM C YCTAHOBIIEHHbLIMU
3Tanamu )OPMMpPOBaAHUSA KOMMNETEeHLUM

Ne
n/n YCcnoBnATUNOBbLIX 3agad OTtBeT
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obLecTBeHHOro komnnekca nnowazabio 1000 M? No YKpYMHEHHbIM
nokasatenam (K:=0,25, K2=0,6, qyx=0,25).

1 | CpaBHuTb ygenbHble pacxodbl TeNMOThl HA BbIPpaboTKy PelueHue: YaenbHblii pacxoa
anekTpoaHeprum npu Tn=540+273=813K (TemnepaTypa napa Ha TENNoTkl Ha BbIpaboTKy
BxoZe B TypbuHy 540°C) n Tk=33+273=306K (Temnepatypa napa OMNEKTPOSHEPT B Linkne K3C
B KOHZeHcaTope TypBuHbl 33°C). cocrasnt:

. T, 813

qg = = :1]6

T, -T, 813-306
T. €. yneanbM pacxon TennoTbl Ha

BbIpaboTKy aneKTpoaHeprumn B

uukne K3C no cpaBHeHuIo ¢
umknom T3L Gonble Ha:

8 =% 006201 10mp - 375%

q5 16
2 | OnpegenuTb TENMOBYHO HArpy3Ky Ha CUCTEMY BEHTUNALUN Pewwetune:

Tennosasg Harpyska Ha cuctemy
BEHTUNALMM paccYnTbiBaETCs Mo

dopmyre:

=025«1000«0,25=0,6 =

=375bBr
OteeTt: QB=37,5 BT.

10.3. MeToguyeckue matepuarnbl, onpegensowme npoueaypbl OLLeHUBaAHUA 3HAHUNA, YMEHUN,
BflageHnM (HaBbIKOB U (MNTN) NPaKTUYECKOro onbiTa AEATEeNIbHOCTU), XapaKTepu3yrLwmx 3Tanbl
chopmMupoBaHusi KOMneTeHUUn

10.3.1. YcnoBua gonycka oby4yalowerocs K caaye 3aveta M Nnopsanok NMKBMaaunmn akagemMmumueckomn
3a40MKEHHOCTH

MonoxeHne O npoBedeHWM TEKYLLEro KOHTPONs YCNeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyvaromxcs

10.3.2. ®opma npoBeAeHUsl NPOMEXKYTOYHOM aTTecTauum No QUCLMUNInHe

yctHas | X nucbmeHHasd

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa
B03MOXHOCTb NONb30BaTbCs y4ebHOM, HOPMaTMBHOW NUTEPATYPON, KanbKynsiTOPOM;

Bpems Ha noaroToBky oTBeTa Ha 3adete 30 MUHYT.

KOMMNbOTEPHOE TECTUPOBAHNE NHadA

P
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