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Pabouas nporpamma gucLmMniMHbl COCTaBreHa B COOTBETCTBUM C oefeparnbHbiM rocyaapCTBEHHbIM 06pa3oBaTeNnbHbIM
cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENNIOTEXHUKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus 1 Hayku Poccuiickon ®egepaumm ot 28.02.2018 r. Ne 143
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aCCUCTEHT Jlnnatoe M.C.
Ot kadbeppbl cocTaBuTeEns: KoHosarnos IN.H.
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MeToanyeckuin otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb ancunnnuHsbl: Lieny gucumnnmHbl COCTOST B 03HaKoMIeHun ByayLimx 6akanaBpoB ¢ COBPEMEHHBIMU
N NepCneKTUBHbIMU TEXHOMOTMAMU MPOM3BOACTBA U Nepefayn noTpedbuTensMm TennoBOW SHEPrnKM, a Takke C TUMOBbIMM
KOHCTPYKLMSAMMW SMIEMEHTOB 1 NPUHLMNaMu paboTbl CUCTEM TENNOCHaBXEeHUS.

1.2 3apgaum gMCUUNNUHbBI:

* 3agayn OCBOEHMS AMCLUMMNIVHBI 3aKMHOYaloTCs B BblpaboTke YMEHUA U HaBbIKOB AMS OLEHKU M aHanmsa
hr3NYecknx MNpOLECCOB, NPOTEKAWUX MPU UCMONb3OBaHUM CUCTEM TemnnocHabXeHns, OcBOeHuMn OGakanaBpamu
METOA0B UX PacyYeTOB M OLEHKM 3DPEKTUBHOCTY.

e [MpuBUTb CMNOCOBHOCTM K CAaMOCTOATENbHOMY MPUODPETEHNIO U WCMNOMb30OBaHWMIO B MPaKTUYECKOW
OeATenbHOCTU HOBbIX 3HaHUA U YMEHUNA.

e O3HakoMUTb C CYyLLEeCTBYIOLMMM CUCTEMAMU TENNocHabXeHWs MPOMbLILWNEHHbIX W KOMMYyHanbHbIX
notpebutener ot TOL, u kOTENbHbIX.

* HayunTb BbINOMHATL TENMOBBIE pacyeTbl TENMOBbLIX CeTel 1 TennonoTpebnstoLiero obopyaoBaHus.

e [pvBUTb HaBbLIKW CaMOCTOSATENbHO MPUHUMATL pelleHuss npu Bbibope 060pyaOBaHUA UCTOYHUKOB
3HeprocHabXeHus 1 apdeKTMBHOM IKCNNyaTaummn cMcTeM TENIOCHabXeHS.

1.3 TpeboBaHu1A K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLlerocs:

MpepBapuTenbHasi MNOAroToBKa npegnonaraeT Cco34aHMEe OCHOBbl AN  (OpMMPOBaHMA  KOMMETEHLUNA,
YKa3aHHbIX B M. 2, TPU U3Yy4EHUN UCLUMNIINH:

MICTOYHMKM TENITOBON N 3NEKTPUYECKON SHEPTUN

MNpoekTupoBaHue cucTeM TennocHabxeHVs NPOMbILLNEHHbIX NPeanpusTUi
vaporasognHamuka (MTnapasnuka)

BBepneHue B cneunansHOCTb

®usuka ons TennosHepreTUKoB

TexHnyeckasa TepMoaMHamumka

2 KOMNETEHLUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUUMNNHDbI

OlK-3: CnocobeH aeMOHCTPMpPOBaTb NPUMEHEHUE OCHOBHbIX CNOCOOOB Nonyy4yeHusi, npeobpasoBaHus,
TpaHcnopTa U UCMONb30BaHUA TENOThI B TENNOTEXHMYECKUX YCTAaHOBKaX U cucTeMax

3HaTb: OCHOBHble crocobbl MonyyeHusi, NpeobpasoBaHnsl, TpaHCNOPTa U UCMOMb30BaHMS TeNnoThl U 3NEeKTPUYECKON
SHepruu; KnaccugmKaLmm TENNOBbLIX Harpy3oK; CUCTEMbI TENNOCHABXEHUS U TENNIOHOCUTENW; MeToAbl PerynmpoBaHus B
cucTeMax TennocHabXeHusi; TemMnepaTypHbIii rpadmk TEMnnoBON CEeTW; KOHCTPYKLMM M METOAMKM pacyeToB TernmnoBbiX
ceTel ¥ TenmnoBbIX MYHKTOB.

YMeTb: onpeaensaTb TENMoBble Harpysku notpebuTeneil; CTPOUTb TeMnepaTypHbI U rpaduk TEMNMOBON CeTU; CTPOUTb
Nbe30MeTPUYECKUI rpadouK CUCTEMbI TENINOCHAGXeHWS; onpeaensTs roAoBY NOTPEBHOCTL B HATYparnbHOM U YCNIOBHOM
TONNMBE; NPaBUMbHO BLIBUPATL KOHCTPYKLMOHHbBIE U TENMOU3ONALIMOHHBLIE MaTepuarbl.

BnapgeTb: MeToAMKaMM pacyeToB TEMNOBbIX CETEN.

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa paboTa

CP MHHoBaL, dopma

Nex. Mp. Na6. | (yacw) opmbl | TekyLLero
(yackl) | (wacwl) | (vachbl) 3aHATMIA | KOHTpOnA

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

Pasgen 1. PacuyeT TennoBbIX Harpy3ok B
cucTeme TennocHabxeHus.

Tema 1. OHepreTudeckas 3PEKTUBHOCTb
Tennodukauun.

BeegeHne. OueHka  addektmBHocTm| 7 o,
Tennodukaumn. [lokasaTenu yaenbHOro 2 2 4
pacxofa TonnvBa Ha BblIpabOoTKy TenoBow
N anekTpudeckon aHeprum Ha KOC, TOL, n
B KOTEMbHbIX.




Tema 2. Tennosoe notpebreHue.

Bugpl TENnoBoro notpebneHus.
Knaccudmkaums tennoBbix Harpysok. Pacuet
YacoBbIX U FOAOBOrO PacxXOA4OB TEMMOThbl MO
BMgam TennonoTpebnexus. "padmk
npoaomkutTensHocTn. JlabopaTopHasi paboTa
Ne1 "OnpepeneHve noTepb  TEMNIIOBOWN
3Hepruu npu e€ TpaHcnopTUpoBKe".

Paspen 2. Cuctembl TennocHabxeHus.

Tema 3. XapakrtepucTumka cuctem
TennocHabXeHus.

Knaccudpmkaumsa cucteMm TennocHabxeHus.
Bbibop TennoHocutena wu TUNa CUCTEMbI
TennocHabxeHna. BogsHble ©  napoBble
CUCTEMbI TENIOCHABXEHNS.

Tema 4. Xapaktepuctmka cMcteM OTOMSeHns
nIBC.

Cuctembl otonnexus, cuctembl 'BC, Tunbl
oTonuTENbHbLIX NpubopoB. HoBble  TUMbI
cuctem  TennocHabxeHus. JlabopaTopHas
pabota Ne2 "UccnenoBaHne addeKTUBHOCTH
OTOMUTENbHBIX MNPUMOOPOB MNpU  Pa3NNYHbIX
CXeMax MNOLKIIYEHNSI B CUCTEME OTOMNNeHMS".

Tema 5. Pexumbl perynupoBaHua BOASHbIX
CUCTeM TemnnocHabXeHus.
MeTtoabl perynuposaHusa. PerynuposaHue

OAHOPOOHOM TennoBom Harpysku.
TemnepatypHbin  rpadumk. Tennoson wn
rMapaBnnyecKnm peXNMbI npw

perynupoBaHum  pasHOPOLHOW  TEnnoBOW
Harpy3kn. CBA3HOe perynupoBaHue Mo
COBMeELLEHHON TennoBsom Harpyske
otonneHusa u BC.

Tema 6. O6opynoBaHue TEMMOBbLIX CETEN.
TennoBble ceTn. Cnocobbl Npoknaaku, Tpyobl,
onopbl, TENMOBasi U30NsALMS, KOMMNEHcaTopbI,
apmartypa. Tennosble NyHKTbI.

Pasgen 3. WHxeHepHoe o0b6opyaoBaHue
TENOBbIX CETEN.

n,o

Tema 7. PacyeT TenmnoBbiX NOTEPb
N30MMPOBaHHbIX TEMSIONPOBOAOB.

MoTepu Tenna npu Haa3eMHbIX, NOA3EMHbIX
BOeckaHanbHbIX W KaHanbHbIX MpOKMagKax.
Onpepenenue TOMLLMHBI Tennosou
n3onsaumu.

Tema 8. [wngpaBnuyeckui pacyeT w
paspaboTka  rMapaBAMYEcKUX  PEXUMOB
BOASIHbIX TEMNMNOBbIX CETEN.

MNocnepoBaTenbHOCTb rmopaBfn4ecKoro
pacuyeTa. Mmopaenunyeckme peXnMbl
TennoBbIX ceTen. MocTpoeHune "
ncrnonb3oBaHue Nbe30MEeTPUYECKOro

rpacmka. Bbibop HaAcoCOB TennoBbIX CETEW.
JlTabopaTopHasi paboTa Ne3 "O3HakommeHue ¢
KOHCTPYKUMEN M  WCMblITAHME  HAaCOCOB,
YCTaHOBMEHHbIX Ha cTeHae".

(ON]




Tema 9. CuctemMbl ydyeTa MU perynmpoBaHusi
TennonoTtpedneHus.

NamepeHne  TemnepaTypbl,  AaBneHus,
pacxoga  TennoHocuTenss W TEnnoBOW

3HEpruu. Mpnbopbl aBTOMaTU4YECKOro 3 3 5 7
perynMpoBaHus TennonoTpebneHus.

JlabopaTtopHasi pabota Ne4 "CpaBHeHue

appekTnBHOCTH cTanbHoro "

anoMUHNEBOrO OTONUTENbHbLIX MPMOOPOB".

Tema 10. Mpo4HOCTHON pacyeTt

TpybonpoBoaoB..

Pacyer Tpy®é Ha npoyHocTb. Pacuer
HanpPsKeHU OT BHYTPEHHErO AaBreHusi, OT
BECOBOM U BETPOBOW Harpy3ok. Pacuet [1-
06pasHbIX KOMNEHCATOPOB.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 34 34 17 59

KOHch'I bTaunn N NPOMeEXyTo4YHasA

atTectaumus (3k3ameH, Kypcosas pabota) 2,5 33,5

Bcero koHTakTHas paborta n CP no

87,5 92,5
AUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBoi paboThbl (NpoekTa): Lienu BbiNonHeHnst KypcoBoi paboThbl COCTOAT B
NPMOBPETEHNN HABBLIKOB CAMOCTOATENBHOMO NMPUHSATUS OCHOBHbBIX MHXEHEPHbIX peLleHuii NPY NPOEeKTUPOBaHNN CUCTEMbI
TEennocHabXeHus.

3afaun BbINOMHEHWS KYPCOBOM paboThl 3aKnioyaloTcs B BbIpaGoTke YMEHUI U HABbIKOB BbiGopa
TENMOHOCUTENS, TUMa CUCTEMbI TENNOCHAGXKEHUS, TeMnepaTypHOro rpaduka, pacyeTa v cnocoGoB perynmpoBaHus
TENJIOBOW Harpy3ku, BbiGopa TennoreHepupyoLLero 1 HacocHoro 06opyaoBaHus, CNocoGOB NPOKNAAKK U UHXEHEPHOTO
obopyaoBaHus TEMMOBLIX CETe, OLEHKU 3PEPEKTUBHOCTY MPUHSATBIX TEXHUYECKUX PELLEHWIA.

MpWBUTL CNOCOGHOCTM K CaMOCTOSAATENBHOMY WUCTONB30BaHWI0 COBPEMEHHOI HOPMAaTUBHOW NUTepaTypsl,
Heo6XoAMMOI MPY NPOEKTUPOBAHUN CUCTEM TEMMOCHABXEHNSI.

4.2 TemaTuKa KypcoBol paboThbl (npoekTa): PacyeT cuctembl TEMNOCHABXKEHNSI MPOMbILLIIEHHbIX U
KOMMYHaInbHO-ObITOBLIX NOTPeOMTENEN B 3a4aHHOM HAaCENEHHOM MyHKTE.

4.3 Tpe6oBaHUs K BbINOMIHEHUIO U NMPeACTaBlIEHUI0 pe3yibTaTOB KypcoBOW paboThbl (MpoeKkTa):

Pabota BbIMOMHAETCA WHAMBUOYANbHO C  UCMOMb30BaHWEM [OEWCTBYHOLWEN HOPMaTUBHO-TEXHUYECKON
nutepaTypbl, pacyeTHbIX NPOrpamMm.

Pe3ynbTaTbl NpeacTaBnsAwTCA B BUOE MNOSICHUTENbHOW 3anuckm obbemom 40-50 c. nevaTHOro TeKCTa,
copepallero cnegytowmne obs3aTenbHble 3N1EMEHTI:

« OBbocHOBaHMeE Ha KaXkgoM aTane NPUHSTLIX MHXEHEPHbIX PELUEHWIA.

* Pacyerthl.

 [padoukn.

 Minntoctpauun.

* QKOHOMMUYECKUI aHanM3 3P(PEKTUBHOCTM NMPUHATLIX TEXHUYECKUX PELUEHWIA.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oueHOYHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KOMMNeTeHuuu cpeacTea
1. CTyaeHT [OeMOHCTpUpyeT 3HaHWst opMyn, HeobXoauMMbIX ANns
pacyeTa CuUCTEMbl TennocHabXeHusi, MMeeT npeacTaBlieHne o
NpaBuiibHOM  BbIOOpPE  KOHCTPYKUMOHHBIX U TEMNOM30MSLUOHHbIX
MaTepuanoB cUCTEMbI TEMNOCHabXeHMs.
1. Bonpocebl yCTHOro

2. WN3naraet cnocobbl nony4veHusi, npeobpasoBaHusi, TpaHcrnopTa W cobecenoBaus
NCMNONb30BaHMA TEMMOTbl, MCMOMb3yeT 3HaHWs MO Knaccudmkauum

OllIK-3 MpakTuko-

TENMnoBbIX  Harpysok, MeTodax perynvpoBaHus B  cUCTeEMax
TennocHabxeHus.

3. ObnagaeTt npvemMammn UHXEHEPHOro aHanusa pesynbTaToB pacyeTa
CUCTEM TemnrocHabXeHns, ymeeT OMpefensiTb TEenroBble Harpysku
noTpebuTenemn; CTpouTb TemnepaTypHbil U rpacdumk Tennosow ceTy;
CTPOUTb NbE30METPUYECKNIN rpaduK CUCTEMBI TENNOCHaBXKEHWS.

OPWEHTUPOBAHHbIE 3afaHNS
3. KypcoBas paboTta




5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

Ob6yyatowwmiics nokasbiBaeT
BCECTOPOHHEE, cuctemartmyeckoe "
rnybokoe 3HaHue y4yebHOro Mmatepuana,
ymeeT CBOOOOHO BbINOMHATE 3adaHus,
NpeaycMOTPEHHbLIE NPOrPaMMON; YCBOWI
OCHOBHYIO WM 3HaKOM C AOMOSIHUTENbHON
PEKOMEHLOBAHHOW NMTEpPaTypor; MOXET
06BACHUTL B3aNMOCBSI3b OCHOBHBbIX
MOHATUIA OUCLUMMNNUHBLI B UX 3HAYeHUW Ons
nocnegyoLlemn npodeccnoHanbHom
OEeATenbHOCTWN; NpPOSABNSET TBOPYECKUE
CMOCOGHOCTM B MOHUMAHUWN, U3MNOXEHUN U
ncnonb3oBaHuM yyebHoro matepuana.

Obyualolmincs OeMOHCTpPUpYyeT MpaBuibHOE
NoHMMaHue ycrnosBusa  3ajauw, BriageHue
HaBblkamMy €ro aHamusa, BblOopa HyXHbIX
3aKOHOB M hOpMyn ANA ee pelleHus, 3HaHue
pasmepHOCTEN (U3NYECKUX BENUYMH. YMeeT
NPUMEHATb MaTemaTuyeckuin annapaTt Ans
peanusauuun nnaHa peleHus 3agadv u, ecnu
3TO HeobxoauMO, MOXeT npeAcTaBuUTb ero
rpacdoudeckn. lMonyymn npasBuribHbIN OTBET WU
MOXeT  ero nHTepnpetupoaTb.  [aHbl
ncyepnbiBaloLLMe BbIBOAbI U NOSHbIE OTBETHI Ha
nocTaBreHHble BOMPOCHI. Pa6orta
npeacTaBreHa K 3alwmrte B Tpebyemble CPOKM.

4 (xopoLwuo)

O6yualoluminca NokasblBaeT [0CTaTOYHbIN
YpOBEHb 3HaHWi B npenenax OCHOBHOMO
yyebHoro maTtepuana, 6e3 CyL|eCTBEHHbIX
OLUMGOK BLIMNOMHAET NPeayCMOTPEHHbIE B
nporpamme 3afaHusi; YCBOWN OCHOBHYIO

nutepartypy, pEKOMEHL0BaHHYI0 B
nporpamme; cnocobeH 0b6bACHUTD
B3aMMOCBS3b OCHOBHbIX NMOHSATUI
ONCUMNINHBI npu OOMONMHUTENBHbIX

BOnpocax npenoaasartend. ﬂOﬂyCKaeT He
CylweCTBEHHbIE NMOrpelHoOCTn B OTBETE Ha
9K3aMeHe n npu BbINOJTHEHNN
3K3aMeHaUMOHHbIX 3a4aHun, YCTpaHAET Ux
6e3 nomoLu npenoaasartend.

O6yyatolmincs OeMOHCTpUpYeT AoCTaToyHoe
NOHWMaHWe YCINoBUA  3adauv, BrageHue
HaBblkaMW €ero aHanusa, BblGopa HYXHbIX
3aKOHOB U (popMyn ANs ee peLleHus, 3HaHue
pa3MepHoCcTel hU3NYECKUX BENNYMH.
[lonyckaeT He3HauUTENbHbIE MOrPELLIHOCTU NpK
NnpYMEHeHUM MaTemMaTUyeckoro annapara Ans
peanusauuu nnaHa petueHns 3agayuu. Monyuun
npaBuIbHbIN oTBeT " MOXeT ero
UHTepnpeTMpoBaTh. [laHbl NonHbie OTBEThI Ha
MOCTaBMeHHbIE BOMPOCHI, HO WMEKT MEeCcTo
HECYLLECTBEHHbIE HapylleHVUsi B 0hOpMmeHnm
paboTbl UNM AaHbl He4yeTkMe BbIBOAObI, WK
HapylUeHbl CPOKX MpeaocTaBneHns paboThl K
3awmTe.

3 (ynoBneTBOpUTENBLHO)

Ob6yyatowwmiica nokasbiBaeT 3HaHUA
OCHOBHOro  y4yebHoOro MaTtepuana B
MUHMMarnbHOM ob6beme, HeobxoanmMom Ans
JanbHenwen y4ebbl; cnpaBnseTcs C
BbIMONHEHNEM 3agaHun,
NpeaycMOTPEHHLIX NpOrpamMMon, Aonyckas

npu 3ToM OOnbLIOE KONMUYECTBO He
npyHUMNuanbeHbIX  ownboK; 3HAKOM C
OCHOBHOW nutepaTypon,
pEeKOMEHL0BaHHOMN nporpamMMon.

ﬂ,OI‘IYCKaeT CyluleCTBEeHHbIe NOorpeLwHoCcTn B
OTBETE€ Ha 3K3aMeHe U npu BbINOJIHEHUN
3K3aMeHaUMOHHbIX 3afaHuin, Ho obnagaet

O6yyatolmincs OeMOHCTpUpYeT AocTaToyHoe
MOHMMaHWe  YCMoBWA  3ajauyun, BrageHue
HaBblkaMW €ero aHanusa, BblGopa HYXHbIX
3aKOHOB M (POPMYN ANS ee PeLUeHUs, 3HaHue
pa3MepHoCcTel hU3NYECKUX BENNYMH.
JlonyckaeT HeaHauuTemnbHbIE NOrpPeLIHOCTH Npu
NnpYMEHeHUM MaTemMaTUyecKkoro annapara Ans
peanusauuy  MnaHa  peleHus  3adauun
Mony4nn npaBwUmbHbIA OTBET, HO UCMbITLIBAET
3aTpyOHEHWsi ¢ ero MHTepnpeTauueil.

B pabote ecTb oOTAenbHble CyLLECTBEHHbIE
OLUMGKM, NMPUCYTCTBYIOT HETOYHOCTM B OTBETAX,

2 (HeygoBneTBOPUTENBHO)

nnéo Ka4yeCTBO npeacrtaBlieHus paGOTbI
HeobxoaumbIMK 3HaHUAMU Aans nx

Hu3koe, nmbo pa60Ta npeacrtaeneHa C
yCTpaHeHuA noa PYKOBOACTBOM

onosgaHuem.
npenogasarens.

OTcyTCTBVIe OOHOro mnun HEeCKOJ1IbKNX
O6yqarou.|,|/||7|c;| HEe WuMeeT [OCTATOYHOrO [ 0bsi3aTenbHbIX SMNEMEHTOB 3agaHus, nnbo

YPOBHSI  3HAHUS  OCHOBHOro  y4yeBHOro
mMaTepuana, AornyckaeT npuHuunuarnbHble
OLIMOKN B BbIMOMHEHUN NPeayCMOTPEHHbIX
nporpamMmMon 3agaHwi, He 3HakoM C
copepxaHuem peKkoMeHA0BaHHOM
nutepaTypon, He MOXeT  UCMpaBuUTb
JonyuieHHble ownbkn. Obyvarowmincss He
MoXeT npoaHanuanpoBaTb ycriosue
3agjayn, HaMeTUTb MnaH ee peLleHus,
BblbpaTb (U3M4eckne 3aKOoHbl M MNMOXO
OpUEeHTUpYeTCHa B (ON3NYECKUX BENUYMNHAX,
He BrageeT MaTemaTUyeckum annapaTom.

MHOTOYMCNEHHbIe TpyGble owmbku B paboTe,
nmbo rpybble HapyLeHUs npasun oPopMIeHns

nnu CpOKOB npeacTaBneHus paboThbl.
HecnocobHoCTb OTBETUTL Ha BOMPOCHI MO
NMUCbMEHHOWN paboTe oe3 MOMOLLIU

npenopaeatens. OOyyaloWuics He MOXeT
npoaHanuavMpoBaTb YCNoBME 3aa4u, HAMETUTb
nnaH ee pelleHns, BblbpaTb duUanYeckne
3aKOHbI U MIIOXO OPUEHTUPYETCA B PU3NYECKUX
BEMUUMHAX, He BrageeT MaTemaTUYeckum
annapaTtom. MpeacTaBnseT Yyxyo paboTy munm
OTKa3blBAETCS OT BbINOMHEHWS NPaKTUYECKOro
3apaHus.




5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 7

1 O630p COCTOAHUA U NEPCNEKTUBLI PA3BUTUS OTEYECTBEHHOW SHEPreTUKU

2 CocTosiHMe 1 NpUopUTETHI Pa3BUTKSA 3HepreTudeckoro komnnekca CaHkr-INeTepbypra

3 MpuopuTeTbl pa3BUTUA 3HEpPreTnyeckoro komnnekca CaHkt-MNeTepbypra

4 CpaBHUTENbHasA XapakTepucTuka ABYX KIACCUYECKUX CXEM SHEProcHabXeHus: pasgenbHon 1 Ha base
Tennodukaumm (kpaTkoe onvcaHue, NpemMmyLLecTBa, HeoCTaTkM, 06nacTn NpUMEHeHNS
OHepreTuyeckas 3aheKTMBHOCTb Tennodukauun. YncneHHble 3Ha4YeHns yaenbHbIX pacxogoB YCNOBHOMO

5 Tonnuea (B r/kBT4) Ha BbIpabOTKY SMEKTPOIHEPTMN Ha KOHAEHCALMOHHbIX, TENNOMUKALNOHHBIX 1
npoTneBoaBrneHyeckmx Typboarperatax u Ha BblpaboTky Tenna (B kKI'/IOx) Ha TOL, n B KOTeNbHbIX NO
COBPEMEHHOW 1 paHee AelCTBOBaBLUEN METOAUKaM.

6 Knaccudukauusa Tennosbix Harpy3ok. KommyHanbHO-6bITOBOE, CaHUTapHO-TEXHUYECKOE, TEXHONOrnyeckoe
TennonorpebnexHve

7 CesoHHas Harpyska. OTtonneHue. MeTtogpel pacyeTa pacxoga TennoTbl Ha OTonfeHne

8 CesoHHas Harpyska. BeHTunaums. MeTtogbl pacyeta pacxoaa TennoTbl HA BEHTUNALMIO

9 KpyrnorognyHas Harpyska. [opsiiee BogocHabxeHue. Metoapbl pacyeTa pacxoga
TennoTel Ha NBC

10 KpyrnorogunuyHas Harpy3ka. TexHonornyeckoe tennonotpebneHune

11 "opoBown pacxoq TennoTsl

12 lMocTpoeHne u ncnonb3oBaHue rpaduka NPoOSOMHKUTENBHOCTM TEMMOBbLIX HAarpy3okK

13 Knaccudukauus cnctem tennocHabxennsi. Belbop TennoHocuTens n Tmna cuctemsl
TennocHabxeHms. OTKPbITbIE U 3aKPbITble CUCTEMbI TENNOCHAOXEHNS

14 BoasiHble cucTembl TEMNOCHAOXEHNS. 3aBUCUMbIE U HE3ABUCUMbIE CXEMbI
npucoeanHeHnss abOHEHTCKUX YCTAHOBOK K TEMNMOBbLIM CETAM

15 MpucoeamHeHne OTONUTENBbHbBIX YCTAHOBOK B 3aKPbITON 1 OTKPLITON CUCTEMAX TENNOCHabXeHNs

16 MpncoegnHeHne yCTaHOBOK 'BC B 3akpbITOlM cMcTeEMe TennocHabxeHusi. Bbibop cxeMbl NpucoeanHeHus
BofoHarpeBaTenen BC

17 MpucoeanHeHne yctaHoBok BC B oTKpbITOM cucteme TennocHabxeHusa. OpgHoTpybHas cucTema
TennocHabxeHus

18 MapoBble cUCTEMBI TENOCHADXEHNS MPOMBILLIIEHHBIX NPEANPUSATAIA

19 |[Cwnctembl oTOMMAEHMS XUNbIX N OBLLECTBEHHbIX 30aHWUI

20 |Cuctembl ropsiuero BogocHabxeHus

21 HarpeBatenbHble Npubopbl cMcTeM OTOMMEHMS

22  |QHeprocbepexeHne npu NCnonb3oBaHUM TEXHOMOrMK «MaccrBHLIA AOM»

23 Pexumbl perynmpoBaHusa BOAsIHbIX CUCTEM TennocHabxeHus. MeTtoabl perynupoBaHns

24 PerynupoBaHne ogHOPOAHON TENNOBOW Harpy3kn BoAsHbIX TENMoBbIx ceTen. Beibop, pacyeT u nocTpoeHne
TemnepaTypHoro rpacuka

o5 Tennoson n [MﬂpaBJ‘IVI‘-IveCKVIVI pexXumbl BOOSAHOW TENOBOW CeTH npu KOMOVHMPOBaHHOM perynmpoBaHum
pasHOpPOAHOV TEMMOBON Harpy3ku. PerynvpoBaHue oTONUTENbHOWM Harpy3sku

26 Tennoson n [M,D,paBJ'II/I‘-IueCKI/IVI pexvMbl BOOASHOW TENMNOBOW CeTn ﬂvaKOMGMHMpOBaHHOM perynnupoBaHum
pa3HOpPOAHOW TENNOBOW Harpy3kn. PerynnpoBaHne BEHTUMNSILLMOHHOW Harpy3ku

27 Tennoson u [MﬂpaBJ‘IVI‘-IueCKVIVI pexXumbl BOOAHOW TENMOBOW CETU NPy KOMOMHUPOBAHHOM PerynmpoBaHnm
pa3HOpOAHOW TENNOBOW Harpy3kn. PerynuposaHue Harpyskm BC

o8 He06xo;:w|M00T|_> KOPPEKTUPOBKM TeMnepaTypHOro rpadiuka 1 nopsaok ee BbinonHeHms. CBogHbIN
TemnepaTypHbIv rpaduk Npy KA4eCTBEHHOM PErynmpoBaHuMmn OTnycka Tenna

29 PerynupoBaHue oTnycka TennoTbl N0 COBMELLEHHONW TEeNNOBOKW Harpyske otonnexusa n NMBC

30 Bbibop MeToAa LIeHTpanbHOro perynmpoBaHust TEMOBOM Harpy3ku

31 CxeMbl U KOHUrypaLumn TennoBbIX ceTen

32 'vapaBnuyecknii pacyeT TennoBbix ceTen. 3agaym rugpasnmyeckoro pacyeta. OCHOBHbIE NOHATUSA

33 MocnegoBaTenbHOCTb BbINOMHEHMS TMAPABINYECKOro pacyeTa

34 'MapaBnuyeckne pexmnmbl BOAAHbBIX TENMOBbIX ceTen. [ocTpoeHne 1 Mcnonb3oBaHne Nbe3oMeTPU4ECKoro
rpacuka

35 |XapaktepucTukm HacocoB. Bbibop ceTeBbix, NOANUTOYHBIX, NOAKAYMBAIOLLNX HACOCOB TEMMOBbLIX CeTen

36 M'MapaBnuyecknn ygap B TENSOBbIX CETHX

37 O6opynoBaHue TeNNoBbIX ceTel. Tennosble ceTn. CNocoObl NPOKIaaKM TEMMOBLIX CETEN




38 Ob6opynoBaHue TeNNoBbIX ceTel. Tpybbl, hacoHHbIE N3OENNSI U ONOPLI TENSIOBLIX CETEN

39 Ob6opynoBaHve TennoBbIX ceTen. Tennosas nsonaumsa Tpyd

40 O6opynoBaHue TennoBbix ceTern. KomneHcaTopbl TEMMOBLIX CETEN

41 O6opynoBaHue TennoBbIX ceTel. TpybonpoBoaHas apmaTypa

42  |Tennosble NyHKTbl. HazHayeHue n o6opyaoBaHue TeNnoBbIX NyHKTOB. LieHTpanbHble TENnoBble MyHKTb

Tennosble NYHKTbI. HasHayeHue u 060pyn0BaHM6 TennoBbIX MYHKTOB. MHAMBMAyaJ‘IbeIe TennoBble MYHKTbI.

43
ABTOMaTVI3VIpOBaHHbIe TEN0BbI€ NMYHKTbI

Cuctemsl ydqyeTa un perynmpoBaHua TeI'IJ'IOI'IOTpe6J'IeHVIF|. VlamepeHme TeMnepaTtypbl, OaBlieHusA, pacxona

44
TennoHocuTens

45  |Mpubopbl yyeTa TennoBoi aHepruun. MpuGopbl aBTOMaTUYECKOro PErynpoBaHus TensonoTpesneHus

PacueT TennosbIx noTepb U30JTIMPOBAHHbIX pr60ﬂpOBOﬂ,OB. nOTepI/I Tenna pr60ﬂpOBOLI,aMI/I npun Hag3eMHbIX

46
npoknagkax

47 PacueT TennoBbIX NOTEPb N30NMPOBaHHbIX TpybonpoBoaos. MoTepu Tenna TpybonpoBogaMm Npu NoA3eMHbIX
OeckaHanbHbIX NPOKNagKkax

48 Pac4yeT TennoBbIx NOTEPb M30NMPOBaHHbIX TpybonpoBoaos. [oTepu Tenna TpybonpoBogamu Npu NOA3EMHbIX
KaHanbHbIX NpoKagkax

49 MpoYHOCTHOM pacyeT TpyOONpOBOAOB TEMNSOBLIX CeTe. PacyeT TpyO Ha NPOYHOCTL. PacyeT HanpsikeHui B
Tpybax, BbI3BaHHbIX BHYTPEHHUM AaBNeHMEM TENNIOHOCUTENS

50 Mpo4HOCTHOM pacyeT TpybonNpoBOaOB TENMOBLIX CeTeN. PacyeT TpyboNpoBOo4OB Ha BECOBYH U BETPOBYHO

Harpysku

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

3apaya Ne1.

OnpegenuTb pacyeTHbIM pacxod Tenna Ha OTONMNeHue 34aHust ¢ HapyxHbiM obbemom V = 65 000 mM*3 npu
yaensHon Tennonotepe q0 = 0,35 kkan/(m3 4 °C) c koadbduumeHtoM uHunbTpaumm g = 0,15; Ecnn BHyTpeHHAA
pacuyeTHasa Temnepartypa TBp = 18°C, a HapyxHas pacyeTHasi Temnepartypa THo= - 24°C.

3apaya Ne2.
OnpegenuTb pacxop Tenna Ha OTOMJIEHME B CpedHe-3MMHeM pexume npu Tcp.3 = -1,8°C , ecnn pacyeTHbIN
pacxod Tenna Ha oTonneHne npu THo = - 24°C cocTtasnseT Qop = 0,3 MNkan/u.

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUIW, BNnaaeHU (HaBbIKOB
1 (MnN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akageMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernameHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAeHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeAeHUsl NPOMEXYTOYHOM aTTecTauum No AUCLUNINHe

YcTHas X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

- Bpems, oTBOAMMOE Ha 3aLUTY KypcoBoW paboTbl He AOMKHO NpeBbilaTth 15 MUH, BKMOYas KpaTkuii goknag no
pesynbTaTaM KypcoBoi paboTbl 1 OTBETHI HA BOMPOCHI.

+ Ha ak3ameHe npenocTaBnseTcs BO3MOXHOCTb MOMb30BaTbCA Yy4eGHOW, HOPMATUBHOW NUTepaTypoit,
KarnbKynaTopoM.

- Bpems Ha NOArOTOBKY OTBETA Ha aK3aMeHe 45 MUHYT.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyebHas nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO | oa usgaHusa | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa




Wykypos n. C.,|WHxeHepHble ceTu Mocksa: Mockosckum http://www.iprbooksh

Obskos W. ., Muknpu rocyaapCcTBEHHbIN op.ru/49871.html

K. W. CTPOUTENbHbIN 2016

yHuBepcuTteT, Al [n 3p
Menua, O9b6C ACB

buptososa E. A. TennocHabxeHue. YacTb 1.| CaHkT-MNeTepbypr: CaHKT- http:/iwww.iprbooksh
lopsivee BogocHabxeHve MeTepbyprckuin 0p.ru/19046.html
rocyapCTBEHHbl 2012
apXWUTEKTYpPHO-

CTpOUTENbHbIN
yHusepcuteTt, O6C ACB

6.1.2 lononHuTenbHas y4yebHas nutepartypa

T. 10. KopoTtkoea, A. [I.[Cuctembl  TennocHabxeHns| M-BO HayKu U BbiCLLErO http://www.nizrp.naro
MoHalueHko [Tekct] :  meToamdeckue| obpasoanus PO, BLUTI 2019 d.ru/metod/tsuitd/201
ykazaHus K nabopatopHbimM| CM6IYNTA. - CM6G. : 9 06_19 04.pdf
paboTtam BWTS CNeryntn
oHuap B. B., YyamHoB|TennocHabxeHne ropoaa BopoHex: BopoHexckuin http://www.iprbooksh
O. M. rocyaapCcTBEHHbIN op.ru/55062.htmi
apXUTEKTYpPHO- 2015

CTPOUTENbHbLIN
yHusepcuteTt, O6C ACB

B.[. VieaHoB Cuctembl  TennocHabxeHus http://www.nizrp.naro
npeanpuaTum [TekerT]: d.ru/metod/tsuitd/1.p
y4yebHO-mMeToamMYecKoe df

M-Bo obpasoBaHus n
Haykn PO, CM6IrTYPI. — 2014
Crie.: Criertyprn

nocobue ans
CaMOCTOSITENbHOM
NnoaroToBKM U BbINONHEHUS
KOHTPOSbHbLIX W KypPCOBOW
pabot

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. OneKkTpoHHO-bMbnuoTeyvHas cuctema IPRbooks [OnekTpoHHIn pecypc]. URL: hitp://www.iprbookshop.ru/

2. OnekTpoHHasi bubnuoteka BLUTO CINbB INYMNTL [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonbloi TexHudeckon 6ubnumotekn "Canlmt TennoTexHuka" [ONEeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 Mepe4yeHb NIULEH3NOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLIeCTBIIeHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyaunTopwus OcHalleHne

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
NekynoHHas y A pyA H P A
ayauTopus

CneumnanuavpoBaHHas mebenb, Aocka
YuebHas ayautopus

JlabopaTopHble yCTaHOBKM AN onpeAeneHns BNaXHOCTU, 30fIbHOCTU M BbIXOAa NEeTy4Ynx BeLecTs
Tonnuea, nabopaTopHas ycTaHOBKa AN onpederneHvus TEnnoTbl CropaHus TOMNMBa, CTEH.
y4ebHbIi  "ABTOMaTU3NpOBaHHas KoTenbHass Ha rasoobpasHoOM UM XMOKOM Tonnuee",
nabopatopHas ycraHoBka Tennoson Hacoc ¢ MIMCO, KOMNbIOTEPHbIE TPEHAaXePbI

A-203

JlabopaTopHble yCTaHOBKM LNsi  WUCMbITAHUS Pa3fnnYHbIX KOHCTPYKUMA  TEMNOOBMEHHbIX
A-207 annapaTtoB, nabopaTopHas ycTtaHoBka TennocHabxeHne ¢ MIMCO, nabopaTopHbIi CTeHA Mo
NccrneaoBaHMo TepMOAMHAMMYECKMX MPOLLECCOB
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