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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: Llenv gucumnnmHbl COCTOAT B O3HakoMeHun byayuinx 6akanaBpoB C COBPEMEHHbLIMMU
N NEPCNEKTUBHBIMU TEXHONOMMSIMWU MPOU3BOACTBA M Nepefayvm noTpedbutenam TENSOBOW SHEPTUWU, a Takke C TUMOBbLIMU
KOHCTPYKLUMAMM SNEMEHTOB M NpuHLMNamMu paboTbl CUCTEM TennocHabXeHus.

1.2 3apauv AUCUUNNUHGI:

. 3agayun 0CBOEHMS OUCLMNIIUHBI 3aKMo4aloTCsl B BbIpaboOTKe YMEHWU M HABbLIKOB 41151 OLEHKM W aHanuaa
PU3nYecknx NPoL,EeccoB, NPOTEKAOLWMX NPU UCMOMNB30BAHUN CUCTEM TennocHabxeHnsi, ocBoeHnn GakanaBspamu MeTOAOB
MX pacyeToB U oLeHKN 3PPEKTUBHOCTH.

. [MpuBMTE CNOCOBHOCTM K CaMOCTOSITENbHOMY MPUOBPETEHUIO M WCMOMb30BaHWIO B MPAKTUYECKON
0eATeNbHOCTU HOBbIX 3HAHUN U YMEHUIA.

. O3HakOMUTb C CyLLECTBYIOLWMMU CUCTEMAMWU TeNNOCHABXKEHUS MPOMBILMEHHBIX M KOMMYyHanbHbIX
notpebutenei ot TOL, n KOTENbHbIX.

. HayunTb BbINONHATL TENJOBLIE pacveTbl TEMMNOBLIX CETEN M TennonoTpebnsatowero obopyaoBaHus.

. MpMBUTL HaBbLIKM CaMOCTOATENbLHO MNPUHMMATbL peLLeHna npu Bbibope 060pyaoBaHMSA UCTOYHMKOB

3HeprocHabxeHus 1 3cpPEKTUBHOM IKCNyaTauum CUCTEM TENSOCHAOXeHMS.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-4: Cnoco6eH 4eMOHCTPMpPOBaTb NPMMeHEeHUe OCHOBHbIX CMOCOGOB Nosy4eHusi, NpeobpasoBaHus,
TpaHcnopTa U UCNOMb30BaHWs TeNJOThl B TENNMOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTtb: 3HaTb:

Knaccudukaumio CcUcTemM TenrnocHabxeHus, crnocobbl MNPOKNagkM TennoBblX CeTer, KOHCTPyKuun Tpyb, Tennosou
N30NAUMN, KOMMEHCATOPOB U apMaTtypbl, METOAbl pacyéta TEennoBbiX Harpy3ok noTpebutenen (oTonneHue, BEHTUNAUMS,
ropsyee BOAOCHaGXEHWE), MPUVHUMNLI PEerynupoBaHMa OTNycKa TENnoTbl M MOCTPOEHWS TemnepaTtypHbIX rpadukos,
MEeTOAMKN MMOPaBNYEcKoro pacyéra TEnnoBblX CETEN U MOCTPOEHUS Nbe30METPUYECKUX rpadomnKoB, crnocobbl pacyéta
TEMMOBbIX MOTEPb W30MMPOBaHHBIMM TpyboMnpoBoAaMu MNpu PasnuyHbIX criocobax NpoKnagkd, MeTogbl NMPOYHOCTHOrO
pacyéta TpybonpoBOAOB Ha KOMMEHCALMI0 TeMnepaTypHbIX YOJMHEHWIA, OCHOBbl MOAENMPOBAHUS TENMOBbIX CEeTEN B
NPOrpaMMHbIX KOMMSIEKCAX.

YmeTb: YMeTb:

paccyMTbiBaTh YacoBble M rOAOBbIE pacxodbl TEMMOTbI MO BUAAM TENMONOTPEeOneHns, onpeaensaTb pacyE€THble pacxonbl
TENNOHOCUTENS, BbIOMpaTh TEMSIOHOCUTENb U CXEMY MPUCOEAMHEHUS abOHEHTCKMUX YCTaHOBOK, CTPOUTb TeMMepaTypHbIN
N Mbe30OMETPUYECKUI TrpadduKM CUCTEMbI TEMMOCHAOXEHUS, BbIMNOMHATL TMAPABANYECKMIA pacyET TEMnoBOW CETU W
noabupaTtb ceTeBoe U NoANMTOYHOE HAacocHOe 0bopyAoBaHWE, pacCYMTLIBATb TOMLUMHY TEMMOBOW U30MALMM U TENsoBbIe
notepn TpybonpoBogamuM npv HaAOA3EMHOW, MNOA3EMHOW KaHanbHOW U OeckaHanbHOW MNPOKNagkax, BbIMOMHATh
NPOBEPOYHbIE pacyéTbl TPyOONPOBOAOB Ha MPOYHOCTL U KOMMNEHCAUM0 TeMnepaTypHbIX YOJIMHEHWUIA C UCNONb30BaHMEM
-06pasHbix 1 MM-06pa3sHbIX KOMMNEHCATOPOB.

Bnapetb: Bnapgetb:

MeToAMKaMy pacyéta TennoBbIX Harpy3oK M rMOpaBlIMYECKUX PEXUMOB TEMMOBbIX CETeW, HaBblkaMW MOCTPOEHUS U
MCMOSb30BaHUS Mbe30METPUYECKUX rpacdMKoB, MeTogamu pacyéTa KOMMNEHCATOpOB UM CaMOKOMMEeHcauuun, HaBblkamu
BblObOpa 000pyLoBaHWS TEMMOBbIX MYHKTOB (LEHTpanbHbIX W WHAMBUAYaNbHbLIX), METOoA4aMW OLEHKM TennoBon u
rmapaBnmMyeckon adEKTUBHOCTN MPUHSATBIX TEXHUYECKUX PeLUeHUR, HaBblkamu paboTbl C HOPMAaTUBHO-TEXHUYECKOW
AOKYMeHTauuen u nporpaMMHbIMU CPeACTBaMU AJ11 MOAENIMPOBaHUS TEMMOBLIX CETEN.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgen 1. PacdeT TennoBbIX Harpysok B CUCTEME
TennocHabxeHus.

Tema 1. OHepreTunyeckasi 3 HEKTUBHOCTb
Tennodukaumnn.

BeepeHne. OueHka 39 dEKTMBHOCTM  TennoguKkaumm.
MokasaTenu yaenbHOro pacxoga TonnmMBa Ha BblpaboTKy
TENNOBOM M 3nekTpudeckon sHeprum Ha KI3C, TOL n B
KOTENbHbIX.

Tema 2. Tennosoe noTpebneHue.

Buabl TennoBoro notpebneHus. Knaccudmkaums
TEeNnnoBbIX Harpy3ok. PacyeT 4YacoBbiXx W T[O4OBOIO
pacxodoB TenmnoTbl MO Bugam  TenmnonotpebneHus.
Mpaduk npopomkmTenbHocTU. JlabopaTopHas paboTta
Ne1 "OnpepgeneHue notepb TEMSIOBOM 3SHEpPrun npu eé
TpaHCNopTUPOBKE".

Pasgen 2. Cuctembl TennocHabxXeHus.

Tema 3. XapakrepucTmka cuctemM TeNNOCHaOXeHNS.
Knaccudpukauma  cuctem  TennocHabxeHus.  Boibop
TenrnoHocuTens W Tuna CUCTEMbl TENNOCHABXeHUS.
BoasiHble 1 napoBble CUCTEMbI TENNOCHABXEHNS.

Tema 4. XapakrepucTtuika cuctem otonnexus u MBC.
Cuctembl oTonneHusi, cuctembl [BC. Hosble Tunbl
cuctem  TennocHabxeHusi. JlabopatopHasi pabota Ne2
"UccneposaHne 3P PEKTUBHOCTHU OoTOMUTENbHbIX
NpuMbOpPOB MpW PasnUYHbIX CXemMaxX MOAKMIYEeHNss B
cucTeme otonneHus".

Tema 5. Pexumbl perynupoBaHus BOASHbIX CUCTEM
TennocHabxeHus.

MeTogbl perynupoBaHusi. PerynvpoBaHue OOHOPOAHOM
TEennoBon Harpysku. TemnepaTypHbin rpaduk. Tennosown
W TMAPaBNUYECKMA  PEXMMbl  MpU  perynmpoBaHum
pa3HopOoLHON TENnnoBoOw Harpysku. CessHoe
perynupoBaHue Mo COBMELLEHHOW TEMMOBOW Harpyske
otonneHunsa n BC.

Tema 6. O6bopynoBaHue TEMOBLIX CETEN.

Tennoeble cetn. Cnocobbl npoknagku, TpyObl, OMNopbl,
Tennosas n3onauus, KOMMeHcaTopebl, apmartypa.
Tennosble MyHKTHI.

Pasgen 3. ViHxxeHepHoe o6opyLoBaHUE TEMNSOBLIX CETEN.
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Tema 7. Tennosble notepu N30SIMPOBAHHbIX
TennonpoBoaoB.

|_|OTepVI Tenna npu HaaA3eMHbIX, noa3eMHbIX
OeckaHanbHbIX N KaHamnbHbIX npoKnaakax. Onpe,qeneHme
TOMLWUWHBbI TENSIOBOW U30MALUMN.

Tema 8. PaspaboTka rMapaBnMyecKux PEXUMOB BOAAHbLIX
TennoBbIX CeTEN.

MocnegoBaTeneHOCTb rMApPaBnMYecKoro pacueTa.
'mopaBnuyeckme pexummbl TENMOBbIX ceTen. [locTpoeHne
N MUCnonb3oBaHME MNbe3oMeTpudeckoro rpacuka. Bbibop
HacocoB TennoBbix ceTen. JlabopaTtopHas paboTta Ne3
"O3HakoMmneHne C KOHCTPYKUMEN W MCMbITaHWEe HacoCOoB,
YCTaHOBIEHHbIX Ha cTeHae".

12

Tema 9. Cuctembl  yveTta " perynupoBaHusi
TennonoTpedneHus.

N3amepeHne TemnepaTypbl, AaBneHus, pacxoga
TennoHocuTens KM Tennosow  dHepruu.  [lpmbopsbl
aBTOMATMYECKOrO  PerynupoBaHusl  TennonoTpebneHus.
NabopaTtopHasa pabota Ne4 "CpasHeHue ahdPeKTUBHOCTU
CTarnbHOro U antoMUHNEBOrO OTOMNUTENbHBLIX MPUOOPOB".

0,5

16

Tema 10. MeToauku NPOYHOCTHOrO pacyeTa
TpybonpoBoaoB..

MeTtoamnka pacyeta TpyG Ha npo4dHocTb. MeToguka
pacdeTa HarnpsbkeHWn OT BHYTPEHHEro [aBneHusi, OT
BECOBOW U BETPOBOM Harpy3ok. Metoguka pacdeta [1-
06pasHbIX KOMNEHCATOPOB.

0,5

16

Utoro B cemecTpe (Ha kypce ans 3A0)

0,5

16

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

130

0,25

Pasgen 4. PacuyeTr TpybonpoBoOOB Ha NPOYHOCTb M Ha
KOMMeHcaumo TeMnepaTypHbIX YANMHEHWIA.

Tema 11. Pacyer yuactka  TpybonpoBoga Ha
KOMMeHcauuio TemnepaTypHbIX YyAnMHeHun. PacyeT Ha
KOMMeHcauuio TemnepaTypHbIX yAnMHeHun [-obpasHoro
yyacTka. PacyeT Ha KoMMeHcauui TemnepaTypHbIX
yOnNMHEHUA y4acTKoB Tpybonposoga ¢ [1-06pasHbiMm
KOMMeHcaTopamu. OcobeHHocTH pacuyeTa
cMMMmeTpuyHoro [M-obpasHoro komneHcaTopa. Pacuer
yyacTtka Tpybonposoga c [1-ob6pasHbiM KOMMNEHCATOPOM C
THyTbIMW  [FagKMMM  OTBO4AMW Ha  CaMOKOMMEHCaLUMIo.
Pac4yeTHo-rpachudeckas paborta Ne1 "PacyeTt
TpyOONpoBOAOB Ha MPOYHOCTL W Ha KOMMEHCauuio
TemnepaTypHbIX YAUHEHUN".

32




Tema 12. PacyeT Ha npoyHOCTb Tpybonposoga m3 BYLUI
npu Nog3eMHON Npoknagke.

Bbibop mMCxoAHbIX AaHHbIX AN pacyeTta. BbluncrneHue
Harpy3oKk OT [AdaBneHusa [pyHTa 3acbinkn. BbluncneHue
Harpyskm  OT  [daBfeHus  Ha3eMHOro  TpaHcnopTa.
BbluncneHve npovHocTM nNpu OencTBum Ha TpybonpoBoa
BHELUHNX Harpy3ok. BbluucneHne ycToMumMBOCTM npwu
BO3OEVNCTBMM Ha TpyOOMpoOBOA  BHELWHUX  HArpysok.
Bbluncnenune xectkoctu (Mo aedopmaummn) npy BHELLIHEM
HarpyxeHuu pacyeTHON npuBegeHHoON HarpysKom.
MpoBepka TpybonpoBoaa Ha KOMOVHUPOBaHHYO
Harpy3ky AONnd  He  3acbiNaHHOrO UM 3acbiMaHHOMO
TpybonpoBoaoB..

Tema 13. Pacyet TpybonpoBoOOB TEMMOBbIX CETEN Ha
MPOYHOCTb NPW Haa3eMHOW npoknaake. Bblbop MCxoaHbIX
daHHblX.  OnpepeneHne  koadhduuMeHTa  NPOYHOCTMU
nonepevHoro ceBapHoro wBa. OnpeaeneHvWe TONWMHBI
CTEeHKM TpyObl. OnpegeneHne MakcMMarbHOrO MporeTa
MeXay noABWXKHBIMKA OMOpaMuM Ha MpPsIMOM  yyacTKe.
[onyckaemoe aKBMBanNeHTHOE HanpshkeHue ANnA BeCcOBOK
N BETPOBOM Harpy3oKk. OKBMBaNEHTHas BecoBasi Harpyska
npu noa3emHom " Haa3eMHOoM npoknagke
TpybonposogoB. OnpegeneHne [Jonyckaemoro OCEBOro
Hanps>KeHUs.

16

Paszgen 5. KoHCTpympoBaHMe MpoOKnagkym TenmoBbIX
ceten.

16

Tema 14. 3HakoMcTBO C npodykTamu  KOMMaHuu
«Monutepmy». KomnbtoTepHoe MogenupoBaHue
WHXXEHEPHbIX KOMMYHUKaLUA C MCMONb30BaHNEM MNaKeTOB
pacyeToB  MHXEHEpHbIX  ceTern  (TennocHabxeHue,
napocHabxeHne, BoaocHabxeHue, rasocHabxeHue) Zulu
Thermo, Zulu Steam, Zulu Hydro, Zulu Gaz, a Takke
naketel APMoOB no pacyeTy ¢ noTpebutensamu TensoBown
3Heprum OHeprocbbIT, notpebutenamm BOAbI
BoponotpebneHne, 1 nakeT TENNOTEXHUYECKMX pacyeToB
KOTenbHbIX ICTOYHUK.

Tema 15. OnemeHTbl Moaenn TEMSIOBOMW CEeTW B NakeTe
nporpamm Zulu Thermo.

YcnosHoe o603HaveHWe 3nemMeHTOB TennoBoM CeTu B
3aBMCUMOCTU OT pexunma paboTbl. PexunmMbl nsobpaxeHus
yyacTka TenroBOW CeTU. YCROBWS 3aBepLUeHus ydacTka
Tennosov cetn. [lpucoeanHennss notpebutenen K
TENrnoBoW CeTM U ero BHYTPEeHHee npeacTaBreHne.
O606LeHHbIN noTpebuTtens. N3obpaxeHne n HacTporka
anemeHToB Tennoson cetn (LTI, Hacocbkl, 3agBMXKu U
T.n.). BBOO 06HLEKTOB TEMMOBOW CETU B NPOrpamMmy.

16

Tema 16. MopgenvpoBaHue TENnoOBOM CETM B MNakeTe
nporpamm Zulu Thermo.
CosgaHne cnosa TennoBow ceTu. [lpuBsiska TennoBown
ceTm K kapte wMmecTHocTU. CoxpaHeHve  channos
Mozenvpyemon Tennoson cetu. CTpykTypa crnos naketa
nporpamm Zulu Thermo.

16

16




Tema 17. BBog o0ObektoB TenmnoBoW ceTm U UX

XapaKTepUCTUK.
Pexvm pepaktupoBanusa cnosi. Beog ydactka TennoBou
ceTu. Beog napameTpos Tennosow ceTu. 1 1 19

PepaktupoBaHue TennoBowm ceTu.

Tema 18. PacyeTbl TennoBoOW CETM B nakeTe nporpamm
Zulu Thermo.

HanagouyHbIn 1 NOBEPOYHbIA pacyeT TEeNoBOW CETU.
KanubpoBka TennoBon ceTn. KOHCTPYKTOPCKUA pacyeT
Tennosov cetn. Pacuyer Tpebyemon TemnepaTypbl Ha
NCTOYHMKE. Pacuet HageXHoCTn CUCTEMbI
TennocHabxeHus. Pacuet pesepsa NpPOMyCKHOM 1 1 20
cnocobHocTn ceTu. PacyeT HOpmaTMBHBLIX MOTepb Tenna
yepes msonauuto. AHanua Tepmorpamm. louck yTeuyek u
nedektoB. KommyTaumoHHble  3apjadn. [locTpoeHue
Nbe30METPUYECKOrO rpacmka.

UToro B cemecTpe (Ha kypce ans 3A0) 8 8 4 151
KoHcynbTauumn n npomexyTovHasa atrectaumns (Ok3ameH, 25 65
KypcoBas paboTa) ’ ’
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 32,75 287,5

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3agaum KypcoBon paboTbl (npoekTa): Llenu BbINONHEHMA KypCOBON paboTbl COCTOAT B
NprMobpeTEHNN HaBLIKOB CAMOCTOSATENBHOMO MPUHATUS OCHOBHbLIX UHXEHEPHbIX PeLLeHNIA MpU NPOEKTUPOBAHUM CUCTEMBI
TennocHabXxeHus.

3apaymn BbINONHEHMS KypcoBOWn paboThl 3aknioyaloTcs B BblpaboTke yMEHUI 1 HaBblKOB BbiGopa TennoHocuTens,
TMNa CUCTEMbI TEMNNOCHabXEeHWS, TeMnepaTypHOro rpadumka, pacdeTta U cnocoboB perynmpoBaHus TEMNSOBOW Harpysku,
BbibOpa TennoreHepupyrLLEeEro 1 HaCoOCHOro 0bopyaoBaHNsi, CMOCOBOB MPOKNAAKN U MHXEHEPHOro o6opyaoBaHus
TENMoBbIX CETEN, OLIEHKMN 3(PPEKTUBHOCTU NPUHATBIX TEXHUYECKNX peLUeHNiA.

MpnBUTL CNOCOBHOCTN K CaMOCTOATENBHOMY MUCMONb30BaHWUIO COBPEMEHHOW HOPMATUBHOW nuTepaTypbl,
HeOoOXOAMMONM NpY NPOEKTUPOBAHUN CUCTEM TEMIOCHAGXEHNS.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): PacyeT cuctembl TENSIOCHAGKEHNST NPOMBILLNIEHHbIX U
KOMMYHarbHO-ObITOBbIX NOTpebuTenen B 3a4aHHOM HaceneHHOM MyHKTe.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCcOBOW paboThl (NpoekTa):

PaboTta BbLINOMHSAETCA  WHAMBMAYaNbHO C  WUCMONMb30BAaHWEM  OEWCTBYIOLLEA  HOPMATMBHO-TEXHUYECKOM
nuTepaTypbl, pacyeTHbIX MPorpamm.

PesynbTatbl npenctaBnalTCcA B BUOE MOSICHUTENbHOM 3anmnckm obbemom 40-50 €. neyaTHOro TeKCTa,
coaepxallero criegyrolime obasatenbHble 3NeMeHTbI:

. O00CHOBaHME Ha KaXXOoM 3Tane NpPUHATLIX MHXEHEPHbIX PELUEHWN.

. PacuyeTbl.

. "padukn.

. WnnocTtpauun.

. OKOHOMMYECKMI aHanM3 3(PEKTUBHOCTY NMPUHATLIX TEXHUYECKUX PELLEHUN.

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 MNoka3saTenu oLeHUBaHUSA OBYYEHUA

Koa komneTteHuun MokasaTenu oLeHMBaHMS pe3ynbTaToB 00yyYeHNs

3HaeT: knaccugmrKaumio CUCTEM TEMNOCHAGXeHWs!, cnocobbl MPOKNaakM TemnnoBbixX
ceTell, KOHCTPyKUuM Tpyb, TEnnoBoW M30MALMUKM, KOMMEHCATOPOB W apMaTypbl,
MeToabl pacyéTa TENnoBbIX Harpy3ok noTpebuTenen, NPUHLUMMLI pPerynupoBaHus
oTnycka TEnnoTbl W  MOCTPOEHUst  TemnepaTypHbiX  rpacukoB,  METOAUKU
rMopaBnMyeckoro pacyéta TenmnoBblX CeTell M MOCTPOEHUS Mbe30MEeTPUYECKUX
rpacukoB, cnocobbl pacyéta TennoBbIX MOTEPb M30NMPOBaHHbIMK TpybBonpoBoaamMm

OnK-4




MpyM  pasfnuuHbiX  crnocobax  Mpoknagku, MeTodbl  MPOYHOCTHOrO  pacyéTa
TpyGONpoBOAOB  Ha  KOMMEHcauulo  TeMnepaTypHblX  YAMUHEHWA,  OCHOBbI
MoOenMpoBaHNsA TEMMOoBbIX CETEN B NMPOrpaMMHbIX KOMMIEKCaX.

YMeeT: paccumTbiBaTb YacoBble W TofoBble pacxodbl TennoTel Mo Buaam
TennonoTpebnexHus, onpenensaTs pacyéTHble pacxodbl TEMnoHOCUTENs, BblGUpaTb
TENMOHOCUTENb W CXEMy MPUCOEAMHEeHUs] abOHEeHTCKMX YCTaHOBOK, CTPOWTb
TemnepaTypHbii 1M Nbe30MeTPUYECKUn TpadMkn  CUCTEMbl  TENocHaGXeHus,

BbINMOMHATbL MMOPaBNMYECKUA pacyéT TenroBol ceTM W noabupaTb HacocHoe
obopyaoBaHune, paccuuTbiBaTb TOMLWMHY TEMMOBOW M30NAUMM U TEnnoBble MoTepwu
TpybonpoBogamn nNpu pasnunyHbiX crnocobax NPoKNagku, BbINOMHATb MPOBEPOYHbIE
pac4éTbl TpybonpoBOAOB Ha MPOYHOCTb W KOMMEHcauuio  TemnepaTypHbIX
yONVHEHWI ¢ ncnone3oBaHmeM M-06pasHbix 1 [N-06pa3HbIX KOMNEHCATOPOB.

Brnageet: meToauMkamu pacyéta TEMMOBbLIX HArpy3ok M MMAPaBAUYECKUX PEXUMOB
TEMMOBbLIX CeTel, HaBblkaMW MOCTPOEHUS] U UCMONb3OBaHUSI MbE30METPUHECKNX
rpacomkoB, MeTodamu pacyéTta KOMMEHCATOPOB W CaMOKOMMEHCALUW, HaBblkaMu
Bbibopa 060pyAoBaHWA TEMMOBbIX MNYHKTOB, MeTodamy OLEeHKM TEMnoBON U
rMopaenmMyeckon ad@EKTUBHOCTM MPUHATBIX TEXHUYECKUX PELUEHWIA, HaBblkaMu
paboTbl C HOPMATMBHO-TEXHUYECKOW OOKYMEHTaUMen U NporpammHbIMKU CpeacTBaMu

ana MmoaennpoBaHnA TenoBbIX ceTen.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHusA

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHo)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEE, cucTemaTtmyeckoe "
rmybokoe 3HaHMe y4ebHoro wmarepuana,
ymeeT CBOOOAHO BbINOMHATL 3afaHus,
npenycMOTPEHHbIE  MPOrPaMMON;  YCBOMI
OCHOBHYKO U 3HAaKOM C [JOMOJIHUTENbHOWN
peKkoMeHOOBaHHON NMTepaTypon; MOXeT
00bACHNTL B3aMMOCBSI3b OCHOBHbIX
MOHATUA OAUCUMNIINHBI B UX 3HAYeHUM Ans
nocnegytoLlemn npodeccroHanbHom
OEeATenbHOCTN; MposIBNsieT  TBOPYECKMe
CMOCOBHOCTM B MOHMMaHUKU, U3MOXEHUN WU
MCnonb30BaHUM y4ebHoro matepuana.

OO6yuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWe  YCroBUS  3agjayun,  BrageHve
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn ANS ee pelueHus, 3HaHue
pasMepHocTen puanyecknx BenuunH. Ymeet
NPUMEHATb  MaTeMaTU4yeckuin annapaTt  ang
peanu3auMu nnaHa pelleHus 3ajadv U, ecrnu
3TO0 HeobxoauMMO, MOXeT npeacTaBuUTb ero

npasuiibHOE

rpacoudeckn. [Monyumn npaBurbHbIA OTBET WU
MOXeT ero WHTEpnpeTUpoBaTh. OaHbl
ucyepnbiBaloLLmMe BbIBOAbI W MOMHblE OTBETHI
Ha nocTaBfieHHbIE BOMPOCHI. PaboTta

npeacrtaBrieHa K 3alute B Tpe6yeMble CPOKW.

4 (xopoLuo)

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HaHWIN B npegenax OCHOBHOIO
y4yebHoro matepuana, 6e3 CyLlecTBEHHbIX
OLWIMGOK BLINOMHSIET MNPeAyCMOTPEHHbIE B
nporpaMmMe 3afaHusi; YCBOMJT OCHOBHYHO

nutepartypy, pPEKOMEHAOBaHHY0 B
nporpamme; cnocobeH 006bACHNTL
B3aMMOCB$3b OCHOBHbIX NOHATUN
ONCUUNINHBI npu OOMNONHUTESNbHbIX

BOMpocax npenodaBaTternA. ,D,OI'IyCKaeT He
CyLleCTBEHHbIEe MOrpewHOCT B OTBETE Ha

OOyuvaroLwmincs OEMOHCTPUPYET [OCTaTOYHOE
NMoHMMaHWe  YCNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs ee peLueHusl, 3HaHue
pa3mepHocTei dmanyecknx BEINUYUH.
[onyckaeT He3HauuTenbHblE MOrPELLHOCTM Mpu
NPMMEHEHMN MaTemMaTU4ecKoro annaparta Ans
peanusaumm nnaHa peLleHns 3agaum.
Monyynn npaBUNbHbLIA OTBET U MOXET €ro
WHTepnpeTnpoBaTb. [laHbl MOMHbIE OTBETbl Ha
NnocTaBrneHHbIE BOMPOCbI, HO WMEKT MecTo
HeCYLLECTBEHHbIE HapyLlleHus B 0odopMIIeHUn

3 (yooBneTBOpUTENbHO)

3K3amMeHe n npu BbIMOMTHEHWM
. paboTbl MNM AaHbl HeYeTKMe BbIBOAbI, WK

9K3aMeHaUMOHHbIX  3adaHui, ycTpaHseT

HapyLleHbl CPOKU npefocTaBneHust paboTbl K
nx 6e3 nomoLLmM npenogasarens.

3awuTe.
OO6yuvatomiica nokasblBaeT 3HaHus | Oby4darownncs OemMOoHCTpUpyeT AocTaTovyHoe
OCHOBHOro  yyebHOoro martepuana B | NOHMMaHWe  YCroBUS  3ajadu,  BrageHue
MUHMManbLHOM 00bemMe, HEOOXOAMMOM | HaBblkaMyM €ro  aHanusa, Bblbopa HYXHbIX
Ans pganbHerwen yyebbl; cnpaBnsieTcss C | 3aKOHOB M QOPMYN ANsl ee peLleHus, 3HaHue
BbINOSTHEHVEM 3agaHui, | pasmepHocTen dumsnyeckmnx BEIMUYMH.
npenyCcMOTPEHHbIX nporpammon, | [lonyckaeT He3HauyuTeNbHbIE MOrPELUHOCTU MpU

Jornyckasi npy 3T0M 0O0rbLIOe KONMMYECTBO
He npuHUMNManbHbIX OLWKWBOK; 3HaKoOM C
OCHOBHOW nntepaTypown,
pekoMeHOO0BaHHOM nporpamMmMon.
JdonyckaeT cyllecTBeHHble MOrpeLIHOCTH
B OTBETE Ha 9K3aMeHe W MpU BbIMNOMHEHUN
3K3aMeHaUMOHHbIX 3afaHui, Ho obrnagaet
HeoOXOOUMBbIMM  3HaAHWAMM  Ana  ux
yCTpaHeHus noa PYKOBOZCTBOM

NPUMEHEHMN MaTemMaTU4Yeckoro annapaTta ans
peanusaumu nraHa peLueHus 3agauu
Monyumn npaBuMbHbLIA OTBET, HO WUCMbITHIBAET
3aTpyOHEHWs C ero MHTeprnpeTauuen.

B paboTe ecTb oOTOenbHble CyLECTBEHHble
OLINGKM, NPUCYTCTBYIOT HETOYHOCTM B OTBETaX,

nmMbo  Ka4yecTBO  NpeacTaBrneHnst  paboThbl
Hu3koe, nmbo pabota npenctaeneHa C
onosaaHuem.




npenogasartend.

(HeyooBneTBOPUTENBHO)

2

OOyuvalowmincs He WUMeeT [OoCTaTO4MHOro
YPOBHSI  3HAHWs  OCHOBHOMO  y4ebHOro
mMatepuana, [OMyckaeT MpUHUMNManbHble
owmnbKn B BbINONTHEHUM
NpeayCcMOTPEHHbIX MPOrpamMmmMon 3agaHui,

He 3HaKoOM c cofepxaHuem
pekoMeH40BaHHON nutepaTypon, He
MOXeT WCNpaBuUTb AOMNYLUEHHbIE OLLIMGKM.
O6yuvatowwmiica He MOXeT
npoaHanuanposatb  YyCroBue  3agayu,
HaMeTUTb NNaH ee pelleHus, BbibpaTb
dusmyeckune 3aKOHbI " nrnoxo

OpUEHTUPYyETCA B d)I/ISI/I‘-IeCKI/IX BeINMnM4nHax,
He BrnageeTt MmatemMaTtund4ecknm annapaTtom.

OtcyTcTBUE OfHOro nnm HECKOMbKUX
obsa3aTenbHbIX 9MNEeMeHTOB 3ajaHusi, nubo
MHOroymcreHHble rpybble ownbkn B paboTe,
nn6o rpybble HapyLLueHus npasun
0POPMIIEHUS WM CPOKOB  NpeacTaBreHus
paboThbl. HecnocobHocTb OTBETUTL Ha
BOMPOCHLI NO MUCbMeHHON paboTe 6e3 nmomoLim
npenogaeatens. OOy4valoWMNCa He MOXeT
npoaHanuanposaTb ycrnosue 3apauu,
HamMeTUTb nNnaH ee pelleHus, BblbpaTb
dunanyeckne 3akoHbl MU MAOXO OPUEHTUPYETCA B
duranyecknx BENUYMHAX, He Bnageet
MatemaTnyeckum annapatom. [lpeacraensier
yyxyto  paboTy wmMnM  OTKasbiBaeTca  OT
BbIMONTHEHNS NPAKTUYECKOro 3adaHus.

3ayTteHo

Ob6yuvatomiics nokasbiBaeT
BCECTOPOHHEEe U [Nybokoe  3HaHue
OCHOBHbIX aTanoB WHBECTULMOHHOIO
npouecca, HopmaTUBHbIX TpeboBaHu npu
NPOEKTUPOBaHUN 0bbeKkToB cuctem
3HeprocHabXxeHus, cBobOaHO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX,
TEPMMHAX W  OMpedeneHusix;  ycBown

OCHOBHYIO U 3HaKOM C [OMOMHUTENbHOWN
y4eBGHON ¥ HOpMaTMBHOW nuUTEpaTypow,
NporpaMMHbIMU cpeacTeamu,
NCNomnb3yeMbiMU  MNpU  NPOEKTUPOBaHMUM,
nposiBnsieT TBOPYECKME CrnocoBHOCTU U
LWMPOKYID 3pyauLMI0O B UCNONb30BaHMU
yyebHoro  matepuana.  O6yvatowuincs
OEMOHCTPUPYeT npaBuribHOE MOHUMaHue
yCrnoBusi 3ajayun, BnageHWe HaBblkamu
€ero aHamnmu3a, BblbOpa HYXHbIX 3aKOHOB W
cdopmyn  Oons ee  peweHus.  YMeeTr
NPUMEHATb  MaTeMaTuyeckun  annapat
ONa peanusauMy nnaHa pelueHus 3agayu
n, ecrm 310 Heobxogumo. [lonyumn
NpaBurbHbIA  OTBET U MOXeT  ero
WHTEpPNpPeTMpOBaThb.

OO6yyvarowmmnca OeMOHCTpUpyeT  MpaBuIlbHOE
NOHUMaHWe YCNnoBWs 3adaudu, BblIOOpa HYXHbIX
3aKOHOB W dhopmyn Anst ee pelwleHus. Ymeet
NPUMEHATb MaTemMaTMdeckuin annapaTt Ans
peanusaumm nnaHa peLleHns 3agjaum.
Monyuun  nNpaBUNbHLIN M MOXET  ero
WHTEpPNpeTUpoBaTh.

He 3a4teHo

O6yvalowminca He WMMeeT [OCTaTOYHOro
YPOBHSA 3HaHWUS OUCUUMAWHBLI, HE MOXET
cchopmynupoBatb OCHOBHble aTansbl
WNHBECTULMOHHOIO npouecca,
HOpPMaTMBHbIE TpeboBaHus npu
NpPOEKTUPOBaHNN 00bekToB cuctem
3HEpProcHabXeHUsl; MIOX0 OpUEHTUpyeTcs
B OCHOBHbIX MOHSTUSIX W ONpedeneHusix;
MOX0 3HAKOM C OCHOBHOW nUTepaTypowu;
JornyckaeT npu  OTBETe Ha  3adeTe
CYLLECTBEHHblIE OWNOKM U HE MOXEeT
YCTPaHUTb WX [Jaxe nopg pPyKOBOACTBOM
npenogasatensa. O6y4valowminca BHUKaET
B CMbICI YCINOBUSI 3a4a4n, MOHUMAET MnaH
€€ pelleHnsi, 0gHaKo, He MOXeT B MOSIHOMN
Mepe C MNOMOLLbI  MaTeMaTU4ecKoro
annapara peanusoBaTb €€ peLleHue.

OO6yvatolumincss BHWKaeT B CMbICN  YCroBUSI
3aa4un, NoHUMaeT MNnaH ee pelleHusl, OJIHaKo
HEe MOXeT B TMONMHOM Mepe C MNOMOLLb
MaTemMaTU4Yeckoro annaparta peanv3oBaTb ee
peLueHe.

6.3 TunoBble KOHTPONbHbIE 3aAaHUA U/UNY NHble MaTepuanbl, UCNONb3yeMble Af1sl OLeHKU pe3yrbTaToB
oby4eHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

DopmMynmMpoBKM BONPOCOB

Kypc 4

MpucoeanHeHune yctaHoBok MBC B 3akpbiTon cucteme TensniocHabxeHus. Boibop cxembl npucoeanHeHus
BogoHarpesatenen BC.




MpucoeanHeHne yctaHoBok IBC B 0TKpbITOM cucTteme TennocHabxeHnns. OgHoTpybHas cucrema

2
TennocHabxeHus.

3 [MapoBble cucTeMbl TENNOCHABXEHNS NPOMBILLNIEHHBIX NPeanPUATUN.

4 CuncTeMbl OTOMMNEHUS XUMNbIX Y OBLLIECTBEHHbIX 30aHWNA.

5 Cucrtembl ropsiyero BogoCHabXeHus.

6 OHeprocbepexeHne nNpu UCnonb3oBaHNN TEXHONOMMN «acCUBHbBIA AOMY.

7 Pexxumbl perynupoBaHnsi BOASHbBIX CUCTEM TennocHabxeHus. MeToabl perynmpoBaHus.

8 PerynupoBaHue ogHOpOAHOM TENMOBOW Harpy3kM BOASHbIX TENNOBbLIX ceTen. BeiGop, pacyeT n noctpoeHne
TemnepaTtypHoro rpaduka.

9 TennoBow 1 rmgpaBnMYecKnin peXmMMbl BOASHOW TEMSIOBON CETUN NPU KOMOUHNPOBAHHOM PErynMpoBaHmm
pas3HOPOLHON TENNOBOW Harpy3ku. PerynnpoBaHne 0TONUTENbHOW HarpysKku.

10 Tennosow 1 rMApPaBNMYECKUA PEXUMbI BOASIHOW TEMMOBOW CETU NPY KOMOMHMPOBAHHOM PEryNMpoBaHUN
pasHOpPOLHOM TENNOBOW Harpy3kn. PerynupoBaHne BEHTUASLMOHHOWN HArpy3Kku.

11 TennoBow 1 rmapaBnMYeCcKnii PeXmMmMbl BOOASHOW TEMSIOBON CETUN NPU KOMOUHNMPOBAHHOM PErynMpoBaHmm
pasHOpOLHON TennoBow Harpy3ku. Perynuposarue Harpysku BC.

12 HeobxoanMoCTb KOPPEKTUPOBKM TEMMEPATYPHOrO rpadomka 1 Nopsaok ee BbiNonHeHUs!. CBOAHbIN
TemnepaTypHbIi rpadmk Npu Ka4eCTBEHHOM PerynmpoBaHum OTrnycka Tenna.

13 PerynupoBaHue oTnycka TennoTbl N0 COBMELLEHHOW TENI0BOW Harpyske otonneHus n MBC.

14 Bbibop MeToaa LIeHTpanbHOro perynMpoBaHns TENIOBOWM HArpysKu.

15 CxeMbl U KOHGUrypaLmm TennoBbIX CETEN.

16 Mmpapaenuyecknin pacdeT TensnoBbIX ceTen. 3agaum rmapasnuyeckoro pacyeta. OCHOBHbIE MOHATUS.

17 MocnepoBaTenbHOCTb BLINOMHEHMS TMAPABANYECKOro pacyeTa.

18 MapaBnuyeckme pexxumbl BOAAHbIX TEMMOBbIX ceTel. [locTpoeHne n ncnonb3oBaHme Nbe3oMeTpUYecKoro
rpaduka.

19 XapakTepuCTMKN HacocoB. Bbibop ceTeBbIX, MOANUTOYHbIX, NOAKAYMBAIOLLIMX HACOCOB TEMMOBLIX CETEN.

20 Mpapasnuyeckui yaap B TENMOBbLIX CETSAX.

21 O6opynoBaHue TennoBbIx ceTen. Tennosble ceTn. CNocoObl MPoKNaaKkM TENMOBbLIX CETEN.

22 O6opynoBaHue TennoBbIX ceTel. TpyObl, hacoHHbIE N3OENNS U ONOPLI TENJOBLIX CETEN.

23 O6opynoBaHue Tennoeblx ceTen. Tennosas nsonsaumsa Tpyo.

24 O6opynoBaHue TennoBbix ceTen. KomneHcaTopbl TeNNoBbIX ceTen. TpybonpoBoaHas apmaTtypa.

25 Tennosble NyHKTbl. HasHavyeHue 1 obopyaoBaHne TennoBbIX NYHKTOB. LieHTpanbHble TennoBble NyHKTbI.

26 Tennosble NyHkTbl. HasHaueHne 1 obopyaoBaHMe TeNnoBbIX NYHKTOB. MIHAMBMAYanbHbIE TENSIOBbLIE MYHKTHI.
ABTOMaTM3UPOBAHHbIE TEMJOBbIE MYHKTHI.

27 CwncteMbl yyeTa u perynupoBaHus Tennonotpebnexus. NamepeHne Temnepartypbl, OaBneHUs, pacxoaa
TennoHocuTens.

28 Mpunbopbl y4eTa TennoBon sHepruun. NMpnbopbl aBTOMATUYECKOrO perynmpoBaHus TennonoTpednexms.

29 O0630p COCTOSAHNS M NEPCNEKTUBLI PA3BUTUSI OTEHYECTBEHHOW SHEPTETUKM.

30 CocTosiHME 1 NpUopuUTETHI Pa3BUTUS 3HepreTnyeckoro komnnekca CaHkr-MNetepbypra.

31 CpaBHuTEeNbHasa xapakTepmucTrka ABYX KNaCcCUYecKMx CXeM aHeprocHabxeHus: pasgensHon n Ha 6ase
Tennodukauum (kpaTtkoe onvcaHue, npevmMyLlecTsa, HegocTaTku, 06nacTu NpUMeHeHus.
OHepreTuyeckas ahekTMBHOCTb Tennodukaumm. YncneHHble 3Ha4eHns yaenbHbIX PacXxodoB YCIOBHOMO

32 Tonnmea (B r/kBT4) Ha BbIpabOTKY 3NEKTPO3IHEPIUM HA KOHAEHCALMOHHBIX, TENNOMUKALMOHHBIX U
npoTuBoaaBneHyeckmx Typboarperatax n Ha BblpaboTtky Tenna (B kI/[Ox) Ha TOL, n B koTenbHbIX NO
COBPEMEHHOW U paHee AeCTBOBaBLLEN MeToAMKaM.

33 Knaccudumkaumsa Tennosbix Harpy3ok. KommyHanbHO-6bITOBOE, CAHUTapHO-TEXHUYECKOE, TEXHOMOrMyeckoe
Tennonotpebnexue.

34 CesoHHagd Harpy3ka. OTonneHvne. MeToabl pacyeTa pacxoga TennoTbl Ha OTOMNMEHNE.

35 Ce3oHHasd Harpy3ka. BeHTnnaums. Metoabl pacdeTa pacxofa TennoThl HA BEHTUAALMIO.

36 KpyrnorognyHas Harpyska. Fopsiyee BogocHabxxeHne. MeTtoabl pacyeTa pacxoaa Tennotbl Ha BC.

37 KpyrnorognyHas Harpyska. TexHonornyeckoe tennonorpebnexme.

38 MopoBon pacxopn TennoThbl.

39 [MocTpoeHue n ucnonb3oBaHue rpaduka NPOLOIIKUTENBHOCTY TEMNMOBbLIX HArpPy3oK.

40 Knaccudmkaumsa cuctem tennocHabxeHus. Belbop TennoHocMTens u tuna cucTemsl TennocHabxeHus.
OTKpbITble M 3aKpbITble CUCTEMBI TEMIOCHAGXEHNS.

41 BogasiHble cucTembl TeNNocHabXeHUs1. 3aBUCHMMbIE U HE3ABUCUMbIE CXEMbI MPUCOEeaNHEHUST aDOHEHTCKUX
YCTaHOBOK K TEMMOBbIM CETAM.

42 MpucoeanHeHne oTONUTENbHBLIX YCTAHOBOK B 3aKPbITOM U OTKPbLITOM CUCTEMAX TennocHabxXeHus.

Kypc 5
43 PacueT TennoBbIx NoOTepb M30NMPOBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Hag3eMHbIX

npokKnaakax.




PacueT TennoBkIXx NOTEPb U30NMPOBaHHLIX TpyGonposoaos. MoTtepu Tenna TpybonposogaMu Npu NOA3EMHbIX

44
6eckaHanbHbIX NpoKnagkax.

45 PacuyeT TennoBbIx NoTepb M30NMpoBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Noa3eMHbIX
KaHanbHbIX NpoKNagkax.

46 MpoyHoCTHOM pacyeT TpybonpoBoaoB TENMOBLIX ceTel. PacyeT Tpyb Ha NpoYHOCTbL. PacyeT HanpshkeHu B
Tpybax, BbI3BaHHbIX BHYTPEHHUM JaBneHneM TENNOHOCUTENS.

47 MpoYHOCTHOW pacyeT TpyOonNpoBOA4OB TENIOBLIX CeTEN. PacueT TpybonpoBog0B Ha BECOBYH U BETPOBYHO

Harpysku.

48 HarpeBaTenbHble NpMbopbl CUCTEM OTOMMEHUSA. TUMN U XapaKTEPUCTUKN NPUBOPOB.

49 Cucrtembl obecneyeHnss MUKpoKNMmaTta nomMeLLeHnin. Ycnosusa KoMGOPTHOCTM.

50 OCHOBHbIE NONOXEHNS MO PaCHETY KOHCTPYKLMIA TENMOBLIX CETEN.

51 3awuTa TpyObonpoBOAOB TEMMOBLIX CETEN OT HAPYXXHOW KOPPO3MMK.

50 ABTOHOMHOE TennocHabxeHue. OnpeaerieHne pacyeTHOro Bo3ayxoobMeHa 1 aspoanHaMUYeckuin pacyet
BO3[yXOBOAOB.

53 O6LwenoMoBbIE aBTOHOMHbIE UCTOYHUKK. PacyeT n onpenenexHne Tpe6yeM0171 TeNnonpon3BoANTENIbHOCTH.

54 MpuHUMNuansHasa cxema ogHOTPYBHOM CUCTEMBI C BEPXHEN U HUXKHEWN Pa3BOAKON U eCTECTBEHHOM
LMpKynsunen.

55 MpuHUMNUanbHasa cxema ABYXTPYOHOW CUCTEMBI C HUXKHEN pa3BOOKOM U MCKYCCTBEHHOW LIMPKYNALUMEN.

MpuHUMNUanbHasa cxema ABYXTPYOHOW CUCTEMBI C BEPXHEN Y HUXKHEN Pa3BOLKOW U eCTECTBEHHOM

56 ,
UMPKYnsSiLMEn.

57 MpuHUMNuanbHasa cxema TPEXTPYOHOM 1 YeTbIpEXTPYOHON CUCTEMDI.

58 Pac4yeT cmecuTenbHbIX U ApOCCenbHbIX YCTPONCTB. PacyeT oceBbIX U pagnarnbHbIX KOMAEHCATOPOB.

59 PacueT TennoBbIx Harpy3ok Ha oTonneHue, BeHTunsumo n NBC.

60 PacueT rugpaBnnyeckux pexxumMoB TENOBbIX CETEN U MMAPaBIUYeCcKmUX NoTepb.

61 Tennoasi usonauyusa. OnpegeneHne guameTpos Tpyb6onNpoBoAOB, TOMUMHBI U30NALMU B 3aBUCUMOCTM OT
TENMOBOW Harpysku.

62 PacueT otonuteneHbix Nnpubopos. Llenn 1 3agaym pac4yeTa.

6.3.2 TunoBble TeCcTOBbIe 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPMEHTUPOBAaHHbIE 3afaHusA (3aga4m, Kemchbl)

3apada Ne1.

OnpenenuTb pacyeTHbIN pacxoq Tensla Ha OTOMMEHUEe 34aHMsa C HapyXHbiM obbemom V = 65 000 m*3 npu
yaenoHon Tennonotepe q0 = 0,35 kkan/(M3 4 °C) c koadhpmumeHtom umHbunbTpauun g = 0,15; Ecnm BHyTpeHHAA
pacdeTHada Temnepatypa Tep = 18°C, a HapyxHasa pacyeTHas Temneparypa THo= - 24°C.

3apgaya Ne2.
OnpepenuTb pacxop Tenna Ha OToNMeHue B cpefdHe-suMHeM pexume npu Tcp.3 = -1,8°C , ecnn pacyeTHbIN
pacxof Tenna Ha otonneHue npu THo = - 24°C cocTtaenseT Qop = 0,3 MNkan/u.

6.4 MeToanyeckue matepuanbl, onpeaenstolimne npoueaypbl oLeHMBaHUA pe3ynbTaToB 00y4YeHus
6.4.1 YcnoBusa ponycka o6y4aroLlerocsi K NpoMeXxyTo4Hor aTrecTauum U NopsifoK NMKBuaaunm akagemMmm4eckon
3a[10MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMu perrfnamMeHTMpPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTAO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLErO KOHTPOSIS YCNeBAEMOCTM U NPOMEXYTOYHOM aTtTecTaumm 00y4aroLLmMxca»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmm No gUcCUmUnIIMHe

YcTHas + MncbmeHHasn + KoMnbloTepHOE TeCTMpOBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMmu No QUCLMUNIIMHe

. Bpewmsi, oTBOAMMOE Ha 3awuTy KypcoBOM paboTbl HE OOIMKHO NpeBbiwaTth 15 MuH, BKNOYasi KpPaTKWM
Joknapg no pesynbtaTaM KypcoBoW paboTbl 1 OTBETbl HA BONPOCHI.

. Ha ak3ameHe npenocTaBnsieTcss BO3MOXHOCTb MOMb30BaTbCs y4ebHOW, HOPMATMBHOW NUTepaTypown,
KanbKynsTOpoOM.

. Bpemsa Ha nogrotoBky oTBeTa Ha ak3ameHe 45 MUHYT.

. Bpemsa Ha noarotoBky oTBeTa Ha 3adeTe 30 MUHYT.

. B TeueHune cemecTpa BbIMOMHSTCS KOHTPOmNbHbIE paboThbI.

7. YYEBHO-METOOMYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE OUCLIUMNITUHDbI




7.1 Y4yebHana nutepaTtypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
7.1.1 OcHOBHas y4yeOHasa nutepaTtypa
AnsiytanHoBa, 0. A. TennocHabxeHne XKUNoro AcTpaxaHb: https://www.iprbooks
MUKpopainoHa AcTpaxaHCKwiA hop.ru/100850.html
rocyaapCTBEHHbIN 2020
apXUTEKTYPHO-
CTPOUTENbHbIN
yHuBepcuteTt, 36C ACB
BopoHuH, A. W., | LleHTpannsoBaHHoe CraBpononb: CeBepo- https://www.iprbooks
AbopHeB, . B., | rennocHabxeHne KaBka3sckuii 2018 hop.ru/83244.htmi
domyweHko, JI. B, dbeaepanbHbIi
LWarposa, A. A. yH/uBepcuTeT
T. K0. Kopotkoea, A.|Cuctembl TennocHabxeHusi| M-BO HayKu U BbICLLIENO http://www.nizrp.nar
. MoHawweHKo [Tekct] :  meToamyeckue | obpasosaHusa PP, BLUTI 2019 od.ru/metod/tsuitd/2
ykasaHusa K nabopaTopHbIM cnerynTa. - CIeé. : 019 _06_19_04.pdf
paboTtam BLUT3 CN6rynTA
B. I'. 3nobuH Cuctembl TennocHabXeHus. https://nizrp.narod.ru
Pacuer TpybonpoBogoB Ha /metod/tsuitd/17125
NPOYHOCTb n Ha ) 31014.pdf
KOMMEHcaLumio ) _CCI'II-(ISGFIS./ﬁ'IU'J,D,T < 2024
TemnepaTypHbIX YANUMHEHWI:
y4yebHO-MeToanYecKoe
nocobue
7.1.2 lononHuTenbHasa y4yebHaa nutepartypa
LWykypos, n. C., | UnxxeHepHble ceTn MockBa: MocKoBCKUM http://www.iprbooksh
[bsikoB, n. r., rocyaapCTBEHHBIN 0p.ru/49871.html
Mukupu, K. U. CTPOUTENbHbIV 2016
yHuBepcuteT, A [n Ip
Megna, 36C ACB
B.0. WeaHoB, M.C.|Cuctembl TennocHabxeHus:| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
JNunatos NpaKkTUKyM obpasosaHus PO, C.- metod/tsuitd/161978
MeTepb. roc. yH-T NPoM. 1487 .pdf
TEXHONOMN N ansanHa, 2021
BbICLLU. LK. TEXHOMOMumn n
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
XakumssiHoB, W. ., [ TennocHabxeHne c KasaHb: KazaHckui https://www.iprbooks
CadomH, P. P., | ocHOBamMW TEMNOTEXHUKN HaLMOHanbHbIN hop.ru/79560.html
BopoHnuH, A. E. nccnenoBaTensCKm 2016
TEXHOSTOMMYECKUN
yHUBEpCUTET

7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHasa 6ubnuoteka BLUTS CIB MNYMNTH [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OonblioONM TexHudeckon 6mbnuoTekn "Canmt TennoTexHuka" [SNEeKTpPOHHbIM pecypc].
URL:http://teplokot.ru/

7.3 NepeyveHb NULIEH3MOHHOrO U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

7.4 OnucaHue maTepmarnbHO-TeXHUYeCKOn 6a3bl, HeO6X0AMMON ANA OCYLIEeCTBIeHUS obpa3oBaTeribHOro
npouecca no AucuUnInHe

Ayautopus OcHalleHue




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

YyebHasi aygutopusi

CI'IeLI,VIaJ'IM3MpOBaHHaF| mebenb, gocka

KoMnbloTepHbIN Knacc

MynbTuMeauiitHoe o6opydoBaHME, KOMIMbIOTepHAs TEeXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «WHTepHeT» U obecnedyeHWem OOCTyna B ONIEKTPOHHYH  MHOPMALMOHHO-
obpasoBaTenbHyto cpeny




