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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pucuunnuHbl: - yrmy6neHHas NOAroTOBKa CMEuuanuctoB Ans paspaboTku, MPOeKTUPOBaHUS U
3KcnnyaTauum pasHoobpasHbiX NMPOMbILLIIEHHbIX CYLUMIIbHbLIX YCTAHOBOK

- MoaroToBKa CMEeLManucToB CnOCOBHbIX OCYLLECTBNSATb HernpepbiBHOE YCOBEPLLUEHCTBOBAHME CYLUUIbHBLIX
YCTaHOBOK Ha OCHOBE COBPEMEHHOWN TEOPWUM U MPUHLUMUMOB YNpaBreHns ¢ ucnons3oBaHnem 3BM.

1.2 3apgavun gUCLUMUNIIUHBI:

MpnobpeTeHne 3HaHWIA U HaBbIKOB B 06MacCTu:

. Tennodunamka NpoLLeCCoB CYLLIKM

. MeToauKka pacyeTa CyLUWSbHbIX YCTaHOBOK

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

OHeprocbeperaroine TEXHONOMMM NPU NPON3BOACTBE ANEKTPUYECKON U TENSIOBOW SHEPTNN

Mpobnembl 3Hepro- wn pecypcocOepexeHns B TEMNO3HEPreTUKE W OCHOBHbIE HanpaBfeHUA pPas3BUTUSA
TENMO3HEPreTUKN

2 KOMMETEHUMN OBYYAIOLLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-4.1: ToToB Kk 06ecneyeHno 6ecnepebonHON PaboThbl, NPaBUIILHON 3KCNyaTauumu, peMOHTa U
MoaepHM3aLMM TensioMacCoOOMEHHbIX YCTaHOBOK

3HaTb: NPVHUMNUAnbHbIE TEXHOMOMMYEeCKMe CXeMbl NPOU3BOACTBA LEennono3ssl, 6ymarn u KapToHa; OCHOBHbIE NMPUHLMNLI,
obecneunBatole 3HeprocbepexxeHne U 3IKONMorMyeckyto 6e3omacHOCTb NPOWM3BOACTBA; BOMPOCHI WHTEHCMdUKaLMK
TennoMaccoobmMeHa B NpoLeccax CyLLKM

YMeTb: oueHMBaTb TEXHUYECKOE COCTOsiHME OOOpydOBaHWs; aHanMaupoBaTb  WMHGOPMaUUIO O  [OCTUXKEHUSIX
OTEeYEeCTBEHHOW M 3apybexxHON Hayku U TEXHWKWU, TEXHUYECKME AaHHble, nokasatenu u pesynbTaTel paboTbl, 0606waTts u
cucTeMaTManpoBaTb WX, WCMONb3ysi COBPEMEHHble TeXHWYEecKMe cpeactBa U MHAOPMALMOHHBIE  TEXHOMOruu;
pa3spabaTbiBaTb MEpPOMNPUSTUS MO MOAEPHU3ALMN 060PYAOBaHUS 1 COBEPLLUEHCTBOBAHUIO MPUMEHSEMbIX TEXHOMOMMIA

Bnapetb: HaBblkaMn pacyeToOB CYLUMIbHBIX YCTAHOBOK; COCTaBMEHWs] WUHCTPYKUWUIA MO 3SKchfyataumm obopyaoBaHUs U
nporpamm ero UcnbiTaHUN




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
E B~ MHHoBaLl.
HavmeHoBaHue n cogepxaHue pasgenos, |§ g 9( CP hOPMbI
y s
TeM U y4ebHbIX 3aHATUN s So| ek Mp. (4yacsbl) SAHSTU
OZ | (yacsl) | (4ack)
Pasgen 1. Tennodun3anka NpoLEeccoB CyLLKM
Tema 1. Ceonctaa BO3ayxa.
Knaccudguvkaums CyWUNbHBLIX YCTAHOBOK MU
CBOWCTBa BNaXHOro BO3ayxa. 05 05 8 VN
Tema 2. TepmognHamuvka CYLLKM.
TepMognHammyeckmi  aHanua  MNpoueccoB
CyWKW B  TEOPETUYECKUX  CYLUMITbHbIX
yCTaHOoBKax. 0,25 0,25 8 mn
Tema 3. Tennoson 6anaHC CYLIUIKK.
Tennoson OanaHc TEopeTUYECKOm n
OENCTBUTENBHON CYLUMMbHBIX YCTaHOBOK. 1 05 8 "
Tema 4. a3sbl, Kak cywunbHbln areHT. Cyluka
MaTepuanos TONOYHbIMU razamu
1 0,5 8 mn
Tema 5. CBA3b BnarM U BOJIOKOH.
Knaccuduvkaums copm cBs3nM  Bnarm
mMaTtepunarnom. 1 0.25 8 umn
Tema 6. KuHeTuka cywkun. KuHeTuka cyLuku
BMaXHbIX MaTepuarnos
1 8 mn
Tema 7. OuHamuka CYLLKM.
TennomacconepeHoC M TennomMaccoobMeH B
npoueccax CyLUKW. 1 0.5 8 N
Pasgen 2. CywunnbHble YCTaHOBKM
Tema 8. KoHBeKTUBHbIE CYLUWIKM.
KOHBEKTUBHbIE  YCTAHOBKM O CYLUKK
NEHTOYHbIX U FIMCTOBLIX MaTepnanos. 025 8 VN
Tema 9. KoHCTpyKuMa  TpyObI-CYLUUIIKM.
lNHeBMaTU4eckaa " a’pooHTaHHas
CyWnIbHble YCTaHOBKM. 0.5 0.25 4 mn




Tema 10. KoHcTpyKuus CYLUUITbHOTO
b6apabaHa. BapabaHHble CYLUMIbHbIE
YCTaHOBKM. 05 05 4 mn
Tema 11. KOHCTpyKUMS CYLUUITBHOW 4YacTu
BOM. MHorounnmHgposble KOHTaKTHO-
KOHBEKTMBHbIE ycTaHoBku (BOM/KOM) 0.5 3 "
Tema 12.  Cwuctema  napocHabxeHus.
MapokoHaeHcaTHble cucteMbl BOM.
0,5 0,5 4 mn
Tema 13. BeHTunsauus OyMMaLUVHBI.
TexHonornyeckasn seHTMNAUuMs 6OM.
0,5 0,5 8 mn
Tema 14. MK-cyLika BOMOKHUCTbIX
mMaTepuanos. PagnaumMoHHO-KOHBEKTUBHbIE
CYLUMMbHbIE YCTAHOBKMW. 025 5 VN
Utoro B cemecTpe (Ha kypce ansa 3A0) 8 4 92
KoHcynbTauumn n npomexyToyHas 025
atTectaums (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 1295 92
AucuunnuvHe ’

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPEeHO

5. ®OH OLEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHune nokasarenewn, KpUTepUeB U CUCTEMbl OLleHUBAHUA pe3yNibTaToB 00y4eHus

5.1.1 NMoka3aTtenun oueHMBaHUs

Kopn,

HanmeHoBaHne oueHOYHOro

KoMneTeHunmn

[NokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

cpeacTtea

MK-4.1

MmMeeT npencraBrneHne O MNPUHUMNMANBHBIX TEXHOSOMMYECKUX CXemax
npousBoAcTBa LEennonosbl, GymMarh U KapTOHa; OCHOBHbLIX MPUHLMMX,
obecneunBaroLLnX SHeprocbepexeHne u akonormveckyto 6esonacHocTb
Npou3BOACTBa; BOMPOCbI MHTEHCMdUKaUMM  TennomaccoobmeHa B
npoueccax CyLUKu

CnocobeH oueHMBaTb  TEXHUYECKOE  COCTOsSHME  0GOopyAoBaHUS;
aHanManpoBaTb MHMOPMALMIO O [OOCTMXKEHUSIX OTEYEeCTBEHHON U
3apybexXHOM HaykM W TEXHUKWU, TEeXHUYEcKue [AaHHble, nokasaTtenu u
pesynbTaTtbl paboTbl, 0606WaTe U cucTemMaTnuaMpoBaTb WX, WCMOMb3ys
COBpPEMEHHbIe TexHudeckne cpeacTtea " MHDOPMALIMOHHBIE
TexHonoruu;  paspabaTbiBaTb  MepoOMpusATMS MO MOAEpHU3aLun
06opyaoBaHMs 1 COBEPLLUEHCTBOBaAHMIO NMPUMEHSEMbIX TEXHOMOMMN
HeMoHcTpupyeT HaBbIKU pacyeToB CYLUMMbHbIX YCTaHOBOK,;
COCTaBMEHUs1  MHCTPYKUMI Mo  3kcnnyatauum  obopygoBaHust  u
nporpamm ero UcnblTaHum

Bonpochl
cobeceoBaHUsI.
TecToBble 3a0aHMA

yCTHOro

5.1.2 Cuctema n

Kputepuu oueHnBaHuA

LLikana oueHnBaHnA

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

3a4yTteHo

MonHbIN, wncYyepnbiBalOWWN  OTBET, SBHO
OEMOHCTpUpYOWMIA  rnybokoe NoHUMaHue

MpaBunbHble oTBeTHI Ha 60% BONpPOCOB




npegMmeta U mMybokylo  3pyauLmIo
oueHnBaemMon  obnactn.  Kputudecku
OpurMHanbHbIN NOAXOA K MaTepuany

B
n

He 3a4teHo

OOyuvalowminics He WUMeeT [OCTaTOYMHOro
YPOBHSA 3HaAHWIA, MNIOXO OpUEHTUpyeTca a
OCHOBHbIX TMOHATUSX WU OnNpedeneHusx,
NOX0 3HAKOM C OCHOBHOW nUTEpaTypou,
JonyckaeT npu  OTBETe Ha  3a4deTe
CYLLEeCTBEHHble OWWOKM U He MOXeT
YCTpaHUTb WX [axe MoA PYKOBOLACTBOM
pykoBoguTens

MpaBunbHbIE 0TBETHI HA MeHee 60% BonpocoB

5.2 TunoBble KOHTPOSNbHbIE 3aaHUA UNN UHbIE MaTepuarnbl, He06xoAuMbIe AN OLEHKN 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa OEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n | dopMynNUpoBKN BONPOCOB
Kypc 1

1 MHeBmMaTnyeckne cyLumnbHble ycTaHoBkn. CKOPOCTb BUTaHMSA. YpaBHeHUe Tennosoro 6anaHca

2 TennoBow 6anaHc TeopeTU4ECKON CyLLNIbHON YCTaHOBKN.

3 Cxema cyLUMnNbHOW YCTaHOBKM C peunpkynsaunen sosgyxa. KpaTHoCTb peunpkynaumm

4 KoHBeKTUBHbIE CYyLUWIbHbIE YCTaHOBKU HEMPEPBLIBHOIO AEWCTBUSA. YpaBHeHWe TenrnoBoro 6anaHca

5 CxeMa CyLnnbHONM YyCTaHOBKM ¢ KOMOUHMPOBaHHbLIM NOABOAOM TennoTkl. Pacxoabl Bo3gyxa 1 TennoThbl Ha
ucnapeHue snaru

6 CxeMbl TEOPETUYECKON U OENCTBUTENBHONM CYLLKN Ha Anarpamme. Pacxogbl Bo3gyxa 1 TennoThbl Ans
nucnapeHusi Bnaru

7 Knaccudmkaums cylwmnbHbIX yCTaHOBOK. Buabl TennoobmMeHa B CyLnnbHbIX ycTaHoBKax. OCHOBHbIE
ypaBHeHus TennoobmeHa.

8 Mpouecc cmelLeHNs NOTOKOB BO3AyXa C pasfnyHbIMWU napaMeTpamm

9 Mpouecchl U3MEHEHNST COCTOSIHUS BO3AyXa B CYLUUIbHBIX YyCTaHOBKaX. YrrnoBon KOsdULMeHT

10 Tennoynosutenu Ans cMCcTeMbl BEHTUNAUMU. TennoobMeH npy KoHOEeHCaUMmn BOASHbIX MapoB 13
napoBo3ayLUHON cMecu. PacyeT noBepxHOCTU Harpesa Tensoynosutenemn

11 KoadhdmumeHTta TennoobmeHa n maccoodbmeHa. Kputepum nogobus n kputepmanbHble ypaBHEHUS O5s
onpegeneHns KoadULUMEHTOB TENNOOTAAYN T MaccooTaaum

12 Pacxop cywmnbHoro Bosayxa Anst acCUMUNALMN MCNapuBLLENCS BRaru

13 TennomaccoobMeH npu cyLlke BriaXHbIX MaTepuanos. [oTeHumansl nepeHoca TennoThl 1 BNarn. YpasHeHUs
TENMnoBOro U MaccoBOro NOTOKOB

14 CxeMbl BEHTUMSILUN CYLUMITbHBIX YCTAHOBOK. TennoBow 6anaHc CUCTEMbI BEHTUNSALMM

15 MonekynsapHbIn 1 MONSAPHBIN NepeHOC TennoThbl U BNaru.

16 Pac4yeT pacxofa TennoTbl 1 Napa B pasnuyHble NepuoAbl CyLLKN

17 TennomacconepeHoc BO BNaxHbIX MaTepuanax. [(paaveHTbl TemnepaTypbl BNaroCoAepXaHus U AaBneHuns.
HanpaeneHus nepemMeLLeHns TennoTel U Brarv B Mmatepuane

18 CnocoObl yaganeHusi KoHAeHcaTta 13 CyLUNMbHbIX LMIMHAPOB

19 PacueT pacxoga ucnapsoLLencs snarm. VIHTEHCUBHOCTb CYLLIKN

20 CxeMbl TennocHabXeHns CyLIUIbHBIX YCTaHOBOK OyMarogenaTenbHbiX MallvH

21 KnHeTuka umnuHapoBo cyliku. PacyeT TemnepaTypbl U BriarocogepaHus 6yMaxkHOro nosiotTHa Ha
UunuHAapax u ydactkax csobogHoro xoaa

29 TennomacconepeHoc Npu KOHTaKTHOW cyLuke BymaxHOro nonoTHa. [MNoTHOCTL MaccoBOro 1 TensoBoro
NMOTOKOB MPW PasnuyHbIX PeXnmMax CyLIK/

23 CxeMmbl CyLLNMNBbHbBIX YCTAaHOBOK, UCMOMb3YIOLLUMX NPOAYKThI CropaHus. Pacxod TennoTkl Ha ncnapexHue snaru.
YacoBoW pacxof ToMnmBa Ha CYLLUKY

o4 MHOrouMnuMHAPOBbIE KOHTAKTHO-KOHBEKTMBHbIE CYLLUITbHbIE YCTAHOBKW. TEMNOOOMEH Ha CyLUMITbHbIX
uunuHapax.

o5 Cxema 1 pacyeT CyLUNbHbIX YCTaHOBOK, MCNOMb3YOLWMUX NPOAYKTbl CropaHus. YpaBHeHMe TennoBoro
6anaHca. KoadhduumeHT nsbbiTka Bo3ayxa

26 CaoiicTBa TONOYHBIX ra3oB Kak CylunnbHoro areHTa. Coctas ra3os. BnarocogepxaHue rasos

27 BapabaHHble cylunnbHblEe YCTAHOBKW. YAenbHbIA pacxo TennoThl Ha CYLUKY BNaXXHOro marepuana.
YpaBHeHue Tennosoro 6anaHca

28 lMoBbILeHne 3PEKTUBHOCTN NCMONB30BAHNS TENMOTHI B CYLUNIbHBLIX YycTaHoBkax. KM cywmnnbHbIX
yCTaHOBOK

o9 TennomaccoobMeH npu cyLlKke BriaXHbIX MaTepuanos. YpaBHeHus TennoMmaccoobmeHa. KputepmansHble

3aBUCUMOCTHU




5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA

HanpaBneHme OBWXEHMSA TennoHocutenen B naposogAaAHOM TENNOOOMEHHUKe
TeMnepaTtypHoro Harmnopa, n0ToOMy 4T1o: ...

2.
3.
4

1. BOASIHOM 3KBMBANEHT OOHOrO U3 TEMNIOHOCUTENEN 3HAYMTENBHO BornbLue apyroro
CKOPOCTb BOAbl 3HAYUTENBHO HUXE CKOPOCTU napa

Temnepartypa napa npu KoHgeHcauum He U3MeHATCA
KoadpdmumMeHTbl TennooTaaym ¢ 06enx CTOPOH — BENUYMHBLI OAHOIO nopsiaka

He BInUAEeT Ha BeEJTUYUHY

B Kakux TennoobMeHHUKax Ko3(MULMEHT Tennonepedayn nNpakTUYecKu paBeH Ko3dUUMEHTY TennooThayu ¢

OfHOMN U3 cTopoH k=ar?

1. B raso-rasoBbiX

2. B ras’oXmaKkocCTHbIX

3. B MapOXMAKOCTHbIX

4. B XWNOKOCTHO-XUOKOCTHbIX

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afa4mn, Kencbl)
He npegycmoTpeHo

5.3 MeToanyeckue matepuansbl, onpeaensitowime npoueaypbl OLleHUBAHUA 3HAHUIW, YMEHUIN, BnageHnmn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbITa AeATEeNIbHOCTH)
5.3.1 Ycnosus gonycka oby4atoLerocsi K npoMexyTo4yHOM aTTecTauum 1 Nopsaaok NMKBUAaUMm akageMmnieckon

3aA40JMKeHHOCTU

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu pernamMeHTMpPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CM6rMYMNTA
«lMonoxeHne o NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOI aTTecTauumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

YcTHasa +

NMncbmeHHas +

KOMI'IbI'OTepHOe TeCTupoBaHue

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe
Bpemsi Ha nogrotoBky Kk 3adyeTy 40 MWH, B 3TO Bpemsi BXOAWUT MOArOTOBKA Ha TeOpeTM4ecKkue BOMpoChbl U

TecTunpoBaHue.

B TeueHune ceMecCTpa BbINOJTHAKTCA KOHTPOJIbHAA pa60Ta.

NHas

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue M3patenbCcTBO | Non nspnanus | Ccbinka

6.1.1 OcHoBHas y4yeGHasa nuTepatypa
B.1O. JlakomkuH, C.H.|TennomaccoobmeHHoe M-B6 060a308a http://www.nizrp.nar
CmopoauH, E.H. [ oGopynoBaHue 'Z E’CD BBujl_llf';M od.ru/metod/kpte//16
NpomoBa npeanpuatin - (CywnnbHble CH6y#;IHT)i _ Cr6.: 2016 .pdf

xg;il-éc;lzkm) [TekcT]: yyebHoe BLUT3 CM6MYMTA
6.1.2 lononHuTenbHaa y4ebHaa nutepartypa
C.H. CmopoguH, B.H.|MeTtogbl 3HeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEepreTN4eckuXx, M-B0 0BpasoBaHIs! od.ru/metod/kpte/10.
Tlakomkik voranonax .| Hayku PO, CNIBrTYPI. 2014 pdf

CTPOUTENLCTBE [TekcT]: Cr6.: CrerTyPrl

y4yebHoe nocobue
A.M. Benbckuin, B.FHO.|3HeprocbepexeHne B M-80 06pasoBaHms 1 http://www.nizrp.nar
JTakOMKWH, C.H. [ TennosHepreTtuke ) od.ru/energosbereg
CmopoauH TennoTexHonormax  [TekcT): Haykn PO, CTI6T TYPIT. — 2012 13.htm

y4yebHoe nocobue

Crne.: CNertypri

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIO U cBobogHo pacnpocTtpaHsaeMoro nporpaMmmMHoro obecneyeHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBEHMS o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

MynbTumeauniiHoe o6opyaoBaHue, cneumanmampoBaHHas mebernb, Jocka
YyebHas ayautopus




