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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

- TOArOTOBKa CMeunanucToB CrnoCoOHbIX OCYLLECTBMNSATbL HENPEPLIBHOE YCOBEPLUEHCTBOBAHWE CYLUMITbHbIX
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:

MpepBapuTenbHas NOAroTOBKa MpeanornaraeT co3faHne OCHOBbLI AN (DOPMUPOBAHUSA KOMMETEHUMN, YKa3aHHbIX
B M. 2, NPU U3y4YEeHUN OUCLUNINH:

2 KOMNETEHUWN OBYYAIOWEIroCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

MK-4.1: ToToB Kk obecneyeHno 6ecnepebonHON paboThbl, NPaBUIILHON 3KCNyaTauuu, peMOHTa U
MoAepHU3aLum TensIoMaccoobMeHHbIX YCTaHOBOK

3HaTb: npuHUMNmManbHble TeXHONIOrM4eckme cxXemMbl Npon3BoacTBa LEessonoa3hbl, 6ymar|/| N KapTOHa; OCHOBHbIE MPUHLMUMbI,
obecneunBatome aHeprOCGepe»(eHme N 3KOJTOrM4ecCKyto 6e3onacHOCTb npon3BoAcTBa; BOMPOCHI VIHTeHCM(bVIKaU,MVI
TennomaccoobmeHa B npoueccax CyLKn

YMeTb: oueHMBaTb TEXHUYECKOE COCTOsiHME OOOpYydOBaHWs; aHanMavpoBaTb  WMHGOPMAUMIO O  [OCTUXKEHWUSIX
OTEYECTBEHHON U 3apyBexkHON HayKu U TEXHUKM, TEXHUYECKME daHHble, nokasaTenu u pesynbTatbl paboTbl, 06obwats u
CUCTEMATM3MPOBATb UX, UCMOSb3ys COBPEMEHHbIE TEXHUYECKME CPeAcTBa U UHPOPMALMOHHbLIE  TEXHOMOMUU;
paspabatbiBaTb MEPOMNPUSTUSI MO MOAEPHU3aLMN 060PYAOBaHUSI Y COBEPLUEHCTBOBAHMIO MPUMEHSEMbIX TEXHOMOMMIA

Bnapetb: HaBblkaMy pacyeToOB CYLUWMbHbBIX YCTAHOBOK; COCTaBMEHWs UHCTPYKUWMIA MO 3SKchfyataumm obopyaoBaHus K
nporpamMmm ero UcnblTaHUN




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
= abota
% 5~ P ®opma
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 3 go CP TeKyLIero
Yy4€OHbIX 3aHATUN % o.(?, TNek. Mp. (4acnl) y
S KOHTpOns
< | (yacbl) | (vachbl)
Pasnen 1. Tennodusnka NnpoLLeccoB CyLUKK
Tema 1. CoicTBa Bo3ayxa. Knaccudukaumns cyLumnnbHbIX
YCTaHOBOK M CBOWCTBA BNaXHOro BO3AyXxa.
2 2 4
Tema 2. TepmoguHamuka cywku. TepMoanHaMUyecKui
aHanu3 MnpoLEecCOB CYLUKU B TEOPETUYECKMX CYLUMITbHBIX
yCTaHOBKax. 3 1 4
Tema 3. Tennoson GanaHc cywunku. TennoBow GanaHc
TeopeTn4eckon n OencTBuTenbLHoOm CYLUNMBHbIX
YCTaHOBOK. 4 2 4
Tema 4. Ta3sbl, kak cywunbHbii areHT. Cywka C
MaTepuanos TOMOYHbIMK razamu
4 2 4
Tema 5. CeaA3b Bnarm u BonokoH. Knaccudukaumnsa dopm
CBS13U Briary ¢ Matepuvarom.
1 4
1
Tema 6. KuHeTuka cyuwku. KuHeTMKa CyLUKM BriaxHbIX
mMaTepuanos
4 4
Tema 7. [OuHamuka cywku. TennomacconepeHoc u
TennomaccoobMeH B NpoLeccax CYLUKK.
4 2 4
Pasgen 2. CywurnbHble yCTaHOBKK
Tema 8. KoHBeKTMBHble cywunku. KoHBEKTMBHbIE
YCTAHOBKM AN CYWKU  JIEHTOYHbIX W JINCTOBbIX
mMaTepuarnos. 1 4
Tema 9. KoHcTpykums TpyObl-cywumnnku. MNMHeBmaTuyeckas C PrP
N aspodOHTaHHAA CyLUUIIbHbIE YCTaHOBKMN. '
2 2 2
Tema 10. KoHcTpykums  cywwnbHoro  6HapabaHa.
BapabaHHble cyLunnbHbIE YCTAHOBKM.
2 2 2




Tema 11. KoHCTpyKkuMs cywwunbHonm 4Yactu  BOM.
MHoroumnmHgpoBble KOHTaKTHO-KOHBEKTMBHbIE
yctaHoskv (BOM/KOM) 2 4
Tema 12. Cuctema napocHabxeHus. NMapokoHOeHcaTHble
cuctembl BOM.
2 2 2
Tema 13. BeHntunduma OGymmawuHbl. TexHomornyeckas
BeHTUNAuua BOM.
2 2 4
Tema 14. VIK-cywlka  BOMOKHUCTBIX  MaTepuarios.
PagunaunoHHO-KOHBEKTVBHbIE CYLUWbHbBIE YCTAHOBKM.
1 4
Utoro B cemecTpe (Ha kypce ans 3A0) 34 17 50
KoHcynbTaumm n npoMexytovHas atrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 51,25 50

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM NiaHoM He NpeayCMOTPEHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEICTB OLIEHUBAHUSA PE3YJILTATOB
6.1 MokasaTenu oueHUBaHUs OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 00y4eHus

MK-4.1

MmeeT npencTaBrneHne o NpuHUMNManbHbIX TEXHOMOMYECKUX CXemax Npou3BOACTBa
uennonosbl, ©OymMarM W  KapTOHA; OCHOBHbIX  MNPUHLUMMNX, obecneynBaloLLmnx
aHeprocbepexeHne U 3Konormyeckyro 6Ge3onacHOCTb NPOM3BOACTBA;  BOMPOCHI
NHTEeHcUdUKaLuumn TenrioMaccoobmMeHa B npoLieccax CyLIKu

CnocobeH oOueHMBaTb TEXHUYECKOEe COCTOsiHME 00OopyaoBaHWs; aHanuaupoBaTb
MHOPMALMIO O [JOCTUXKEHUSIX OTEYECTBEHHOM U 3apybexHOM Hayku U TEXHUKM,
TEXHWYECKME [aHHble, nokasaTenu U pesynbTatbl paboTtbl, o0600wWwatb K
cucTemMatmManpoBaTb WX, WCMONb3ysl COBPEMEHHbIE TEXHWYECKMe cpeacTBa WU
MHOPMaLMOHHbIE TexXHoMorn; paspabartbiBaTb MeponpusATUS MO  MOAEPHU3aLUn
060pyoBaHMA Y COBEPLUEHCTBOBAHUIO NMPUMEHSEMbIX TEXHOOMM

[eMoHCTPUPYEeT  HaBblkM  pacyeToB  CYLUMMIbHbIX  YCTAHOBOK;  COCTaBIEHMS
WHCTPYKLUMIA NO 3KcnnyaTaumMm obopyaoBaHns U NporpamMmm ero UCTbiTaHui

6.2 Cuctema u KpuTepum oLeHUBaHUA

KpuTtepuu oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMN

Llikana oueHnBaHua

YcTHoe cobeceanoBaHne MucbmeHHasn paboTa

MonHbIR, wncdepnbiBaOWNN OTBET, SBHO
OEeMOHCTpUpyoLWmMn rnybokoe noHMMaHue

3auTeHo npegMeTa W rmybokyto apyavumio B | MpaBunbHble oTBeTH Ha 60% BoNpocoB
OLEHNBaeMOomn obnactu. Kputuyeckun
OpuUrMHanbHbIN NOAXOA K MaTepuany
Obyvaowmmnca He wuMeeT [OCTaTOYHOro
OBHSI 3HAHWI, MNIIOXO OpPMUEHTMpYyeTCs a
He 3auTteHo yp P Py MpaBunbHbIe oTBETHI Ha MeHee 60% Bonpocos

OCHOBHbIX MOHATUAX W  onpeaeneHusix,
MOX0 3HAKOM C OCHOBHOW nUTepaTypou,




JonyckaeT npuv OTBeTe Ha  3ayeTe
CYLLECTBEHHblE OWWNBKM U He MOXeT
YCTPaHUTb WX [Jaxe Mo PYKOBOACTBOM
pykoBoauUTenNs

6.3 TunoBble KOHTPONbHbIE 3aA4aHus U/UNKN UHble MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n dopmMynUpOBKM BONPOCOB
Cewmectp 1

1 MoBblWeHne ahPeKTUBHOCTN NCNOMNBb30BaHUA TENSOTLI B CYLUNNbHbLIX YycTaHoBKax. KM cylwmnbHbIX
yCTaHOBOK

2 TennomaccoobMeH npu cyllke BriaXHbIX MaTepuanos. YpaBHeHus TennomaccoobmeHa. KputepnansHblie
3aBUCUMOCTU

3 lMHeBMaTMyeckme cylumnbHble yCcTaHoBKN. CKOPOCTb BUTaHUA. YpaBHeHne Tennosoro 6anaHca

4 TennoBow 6anaHc TeopeTUYECKON CYLUMNIBHON YCTAHOBKN.

5 Cxema CyLLIMNbHOW YCTaHOBKM C peunpkynsauunen Bosgyxa. KpaTHOCTb peunpkynaumm

6 KoHBEKTVBHbIE CYLUUIbHbIE YCTAHOBKN HEMPEPbLIBHOIO AeNCTBUA. YpaBHeHUe Tennosoro 6anaHca

7 Cxema CyLLUMNBHOW YCTaHOBKM C KOMBMHMPOBaHHBLIM MOABOAOM TennoThbl. Pacxodbl Bo3ayxa 1 TENNOThl Ha
ucnapeHue Bnaru

8 Cxembl TEOpPETUYECKON 1 4ENCTBUTENBHOM CYLUKX Ha gnarpamme. Pacxogbl Bo3ayxa v TennoThl A
ucnapeHusi Bnarm

9 Knaccudmkaums cylumnbHbIX yCTaHOBOK. Buabl TennoobmMeHa B CyLLunbHbIX ycTaHoBKax. OCHOBHbIE
ypaBHeHus TennoobmeHa.

10 Mpouecc cmelLeHnsi NOTOKOB BO3AyXa C pasnuyHbIMW napaMmeTpamm

11 Mpouecchbl NI3MEHEHUA COCTOSIHMA BO34yXa B CYLUUITbHBIX YCTaHOBKaX. YrnoBon KoadhpnumeHT

12 Tennoynosmerlm ONS cUcTeMbl BeHTUNSAUMKU. TennoobmeH npu KOHZ@HCALNM BOAAHbIX NapoB 13
napoBO3ayLLHOM cMecn. PacyeT NoBEpXHOCTU HarpeBa TeNoynoBUTeNen

13 KoadhduumeHTa TennoobmeHa n maccoodbmeHa. Kputepumn nogobusi u kputepuanbsHble ypaBHEHUS AN
onpegeneHnst KOAMULIMEHTOB TENNOOTAAYM T MaccooTAaum

14 Pacxof cywmnsHoro Bosgyxa Ansg acCumMunaunm ncnapuysLLencs snaru

15 TennomaccoobMeH npu cyLlke BriaXHbIX MaTepuanos. [oTeHumanbl nepeHoca TennoThl 1 BNaru. YpaBHeHUS
TENM0BOro 1 MaccoBOro NOTOKOB

16 CxeMbl BEHTUNALUN CYLUMNBbHBLIX YCTaHOBOK. TennoBomn 6anaHc cMcTeMbl BEHTUNALNN

17 MonekynapHbI 1 MOMSIPHBIN NepPeHOoC TennoThbl U Briaru.

18 PacuyeT pacxopa TennoTbl 1 Napa B pasnuyHble NePUOAbl CyLLKN

19 TennomacconepeHoc BO BNaXHbIX MaTepuanax. [[paaMeHTbl TemnepaTypbl BNarocoaepKaHus 1 aBneHus.
HanpaBneHusi nepemMelLeHust TENNOTLI U BrarM B Matepuvarne

20 Cnocobbl yaaneHnst KoHgeHcaTa U3 CyLUNNbHbIX LMIMHAPOB

21 PacueT pacxoga ucnapstoLlencs snarm. VIHTEHCMBHOCTb CYLLIKN

22 CxeMbl TeNNOCHabXeHMs CyLLNNbHBLIX YCTaHOBOK BymarogenaTenbHbIX MaLlnH

23 KuHeTnka umnmHapoBow cyLukn. PacyeT Temnepatypbl U BnarocogepxaHus 6ymaxHoro nonotHa Ha
LUNUHApax u yyacTkax cBoGoAHOro xoaa

24 TennomacconepeHoc Npu KOHTaKTHOW cyLulke BymMaXkHOro nonoTHa. MNoTHOCTb MaccoBOro 1 TENMOBOro
NMOTOKOB MPU PasnuUYHbIX PEXNMAX CYLLKM

o5 Cxewmbl CYLUIMIbHBIX YCTAHOBOK, MCMIOMb3YHOLIMX MPOAYKTLI CropaHus. Pacxop TennoTel Ha ucnapeHne Bnaru.
YacoBoW pacxof ToMnmBa Ha CYLLKY

26 MHOroLMnNUHAPOBbLIE KOHTAKTHO-KOHBEKTUBHbIE CYLUUITbHbIE YCTAHOBKW. TENNOOOMEH Ha CyLUMITbHbIX
LunuHapax.

27 Cxema 1 pacyeT CyLUUIbHbIX YCTaHOBOK, MCMOMb3YOLWUX NPOAYKTbI CrOpaHusl. YpaBHEHME TENNOBOro
6anaHca. KoadhdumumeHT nsbbitTka Bo3ayxa

28 CBolicTBa TONOYHbIX ra3oB Kak CyLunnbHoro areHta. CocTaB ras3oB. BnarocogepxaHue rasos

29 BapabaHHble cylunnbHble YCTaHOBKW. YAenNbHbIA pacxo TennoThl Ha CYLUKY BNaXHOro marepuana.

YpasHeHue Tennosoro GanaHca




6.3.2 TunoBble TecTOBble 3a4aHUA

HanpaBneHve pfgBuXeHus TennoHocuTenem B NapOBOAAHOM TENNOOOMEHHUKE He BNUSAET Ha  BENUYUHY
TemnepaTypHOro Haropa, NoToMy YTO: ...

1. BOASIHOM 3KBMBANEHT OOHOrO U3 TEMNIOHOCUTENEN 3HAYMTENBHO BornbLue apyroro

2. CKOpOCTb BOAbl 3HAYMTENBHO HWXE CKOPOCTU napa

3. TemnepaTypa napa npu KOHAEeHCauUn He U3MEHSITCS

4. ko03hUUMEHTBI TENNOOTAAYM C 06EUX CTOPOH — BEMMYMHBI OOQHOrO nopsigka

B kakmx TennoobmMeHHuKax koacpduuMeHT Tennonepenayn npaktudecku paBeH KoachduumeHTy TennooTgaudu ¢
OAHOW N3 CTOpoH k=ar?
1 raso-rasoBbiX
ra3oXXnaKoCTHbIX
NapOXUAKOCTHbIX
XNOKOCTHO-KUAKOCTHbIX

W o ww

2.
3.
4

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aaaHus (3aga4vm, Kemcbl)
He npegycmoTpeHo

6.4 MeToanyeckue maTtepuansbl, onpegensirouime npowueaypbl oLleHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus gonycka o6y4arollerocsi K NpoMeXxyToyHou aTTecTauum U nopsaoK NMKBUgauumM akagemMmmyeckomn
3a,0/MmKeHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6IMYMNTO
«[lMonoxeHne 0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum No AucCUUnIIMHe

YcTHada + MucemeHHasn + KomnbloTepHoe TecTupoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMu No QUCLUNIHe

Bpema Ha nogrotoBky Kk 3adyeTy 40 MWH, B 9TO BpeMsi BXOAWUT MOAFOTOBKA Ha TEOPETUYEeCKMe BOMPOCHI U
TECTUpOBaHue

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka

7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
B.lO. JlakomkuH, C.H.|TennomaccoobmeHHoe M 6 http://www.nizrp.nar
CmopoauH, E.H. | obopynoBaHne :;O Sm E?OBBES*I; " od.ru/metod/kpte//16
NpomoBa npegnpuatTuin - (CywnnbHble CI'I6yI'YI'IT,E|: CrG.: 2016 .pdf

ycTaHoBku) [TekcT]: y4ebHoe BIUTD CI'IéF_yI'IT,D,“

nocobne
7.1.2 lononHuTenbHas y4yebHasa nutepartypa
A.Tl. Benbckuin, B.FHO.|3HeprocbepexeHne B M-B6 060a308a http://www.nizrp.nar
JTakOMKWH, C.H. [ TennosHepreTuke Ml g I;E PO pCI'I6?’TFyF;’|I'IM 2012 od.ru/energosbereg
CmopoauH TennoTexHonormax  [TekcT]: yCI'I6 "CI'I6FTVPI'I T 13.htm

y4yebHoe nocobue "
C.H. CwmopoaunH, B.H.|[MeTtogbl 3aHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEpreTN4ecKuXx, M-B0 0BpPasoBaHUS! od.ru/metod/kpte/10.
JTakoMKkuH TEXHOMOMM4YeCKnX Hayk P®, CTGI TYPTT. — 2014 pdf

ycraroskax Ml cne.: cnerTyP

cTpouTenscTee [TekeT]: "

y4yebHoe nocobue

7.2 Nepe4eHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMMHoOro obecneyeHus
MicrosoftWindows 8




MicrosoftOfficeProfessional 2013

7.4 OnucaHne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HeOGXO0AMMOMN ANA OCYLUECTBNEHMA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

MynbTMeauiiHoe o6opyaoBaHue, creLuuanMaMpoBaHHas Mebernb, focka
YuebHas aygutopus




