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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1Uenbaucumnnuusbl: LlennancunnnmnHblcocToATBO3HAKOMNeHMMOyayLumnxbakanaBpoBCCOBPEMEHHBIMUMNEPCH
E€KTUBHBLIMUTEXHOSOrMSIMUNPOU3BOACTBAMNEPEAAYMNOTPEOUTENSMTENNOBONIHEPT MM, aTAKKECTUNOBBIMUKOHCTPYKLNSMUS
NEeMEHTOBUMNPUHLMNAMUPaBOTLICUCTEMTENNOCHAOXEHNS.

1.23apaunMaucLUUNInHLI:

*3a4,a4M0CBOEHNSAANCLMMNIIMHBLI3AKOYATCSBBLIPAab0TKE YMEHMNNHABBLIKOBA IO LEHKMMaHaNn3ananyeckuxnpo
LeCCOB,NMPOTEKAKLWMXMTPUMNCNONb30BAHMMCUCTEMTENTOCHAGXEHMS,0CBOEHMMDaKkanaBpaMnmMe To4OBUXPacHeTOBMOLIEHKMN
apdekTMBHOCTH.

*[MpMBNTLCNOCOBHOCTUKCAMOCTOSATENIBHOMYNPMOOPETEHMIOMNCNONBb30BAHMIOBNPAKTUYECKONAEATENbHOCTUHOBI
X3HaHUNNYMEHNIA.

*O3HaKOMUTbCCYLLECTBYIOLLMMUCUCTEMAMUTENMITOCHAOXKEHNAMPOMbILLIEHHBIXMKOMMYHanNbHbIXNOTpebuTenenot
TOLUuMKOTENbHbIX.

*HayunTbBbINONHATLTENNOBLIEPACHEThITENNOBLIXCETENUTENNONOTPEONSoLWeroobopyaoBaHNS.

*[MTpMBUTLHABLIKMCAMOCTOSITENBLHONPUHMMATbPELLEHNSANPUBLIGOPE06OPYA0BaAHNANCTOYHNUKOBIHEPrOCHabXeHMS
nadhpekTMBHONIKCNNyaTaummcucTeMTeNNoCHabXxeHms.

1.3Tpeb6oBaHuAKNpeaBapUTENIbHONNOANOTOBKEOOYYaloLLEerocs:

MpepBapuTenbLHasnoAroToBkanpeanonaraeTco34aHNeoCHOBbIAIA(OPMUPOBAHUAKOMMNETEHLMNIA, YKa3aHHbIXBIM.2
,IPUN3YHEHNNONCLUNIINH:

MICTOYHMKM TENITOBON N 3NEKTPUYECKON SHEPTNN

MNpoekTupoBaHue cucTeM TennocHabxeHWs NPOMBILLNEHHbBIX NPeanpPUATUR
dusnka Ans TENNOIHEPreTMKOB

TexHnyeckas TepMoaMHaMumKa

MaporasoguHamuka (Mvapasnuka)

BBepneHue B cneunansHOCTb

2 KOMMNETEHUMN OBYYAIOLWEIroCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlK-3: CnocobeH neMoHCTpMpoBaTh NPMMEHeHMe OCHOBHbIX CMOCOGOB Nony4yeHus, npeobpa3oBaHus,
TpaHCcnopTa U UCMNOJIb30BaAHUA TENNOTbI B TENJIOTEXHUYECKUX YCTAHOBKaX U CUCTEMaXx

3HaTb:0CHOBHbIECTIOCOOLINOMNYYeHUs,Npecbpa3oBaHuUst, TpPaHCMOPTaUMCNONb30BaHUATENIOTEINANEKTPUYECKOMIHEPTUN;K
naccuukauMmMTeNnoBbIXHArpy30K;CUCTEMbITENIIOCHABXEHNAUTENTNIOHOCUTENW; METOALIPENYNIMPOBaHUSABCUCTEMAXTENOC
HabXeHus; TeMmnepaTypHbINrPadUKTENNOBONCETH;KOHCTPYKLMMMMETOANKMPACHETOBTENOBBIXCETEMUTENOBLIXMYHKTOB.

YMeTb:onpeaensaTbTenoBbleHarpy3kunoTpebuTeneit;cTpouTbTeMnepaTypHbIMrpadUKTENIOBONCETU; CTPOUTLNLE3OMET
PUYECKUIATPadoMKCUCTEMbITENNTOCHABKEHNS;0NpeaenaTbroAoByonoTPebHOCTEBHATYPaNIbHOMUYCIIOBHOMTOMNIMBE; NPaBu
bHOBbIGUPATEKOHCTPYKLIMOHHbLIEUTENON30NALMOHHBIEMATEPUAnsbI.

BnageTb:MeToAMKaMUPacCYETOBTENIOBLIXCETEN.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas paboTta

cP MHHOBaL.

Nek. Mp. Na6b. (yachI) hopmbl
(4achbt) | (4achl) | (4achl) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eGHbIX 3aHATMIA

CemecTp
(kypc ans
3A0)

Paspgen 1. PacyeT TennoBbix Harpy3ok B
cucteme TennocHabxxeHus.

Tema 1. OHepreTudeckas 3PdEKTUBHOCTb
Tennodukauumn.

BeepgeHnue. OueHka 3hEKTUBHOCTU
Tennodukaumn. lNokasaTenu yaenbHOro 0,5 8
pacxoda TOMnvBa Ha BblpaboTKy TEnnoBow
n anekTpuyeckon aHeprun Ha KOC, T3 n B
KOTENbHbIX.

Tema 2. Tennosoe noTpebneHne.

Buapl TENmnoBoro notpebneHus.
Knaccudumkaums  TennosbIX  Harpysok.
Pacyetr u4acoBbIX W rogoBOro pacxoaoB
TennoTbl NO Buaam TennonoTpebneHus. 1 1 1 20
Mpadhmk NPOLOIMKUTENBHOCTU.
JlabopaTopHasi pabota Ne1 "OnpeneneHue
notepb TEMNOBOW 3aHeprMm npu  eé
TpaHCNOpPTUPOBKE".

Paspen 2. CucteMbl TennocHabXxeHus.

Tema 3. XapaktepucTuka cuUcTeMm
TENNocHabXeHus.

Knaccudmkauusa cuctem TennocHabxeHus.
Boibop TemmoHocutens M TMnNa CcUCTEMbl
TennocHabxeHvns. BoasHble wn naposble
CUCTEMbI TENNOCHabtXeHNs.

0,5 1 6

Tema 4. XapakTtepucTtumka cuctem
otonneHusa u NBC.

Cuctembl otonnenus, cuctembl NBC, Tunbl
oTonuTenbHbIX npubopoB. HoBble TuUMbI
cucTem  TennocHabxeHus. JlabopatopHas 1 1 1 20
paboTta Ne2 "ccnepoBaHue
3 hEeKTUBHOCTM OTOMUTENbHBLIX NPUOOPOB
Npu pasnuYHbIX CXemax MOAKMoYeHNs B
cucteme otonneHuns".




Tema 5. Pexumbl perynupoBaHus BOLSHbIX
cucTeM TennocHabxXeHus.

MeTogbl  perynupoBaHud.  PerynupoBaHue
OAHOPOOHOM Tennosown Harpysku.
TemnepatypHblin  rpadmk.  TennoBon u
rMAPaBNNYECKUIA PEXUMBI NPU PErYNMPOBaHNA
pasHoOpoa4HOM Tennoson Harpysku. CsA3Hoe
perynupoBaHMe nO COBMELLEHHOW TEMMoBON
Harpyske oTtonneHus n NMBC.

Tema 6. ObopyaoBaHune TEMMOBbLIX CETEN.
TennoBble ceTn. Cnocobbl Npoknagkn, Tpyobl,
onopbl, TennoBasi U30MsALUsl, KOMMEHCaTopbl,
apmaTypa. TennoBble NyHKTHI.

Pasgpen 3. WHxeHepHoe o6opygoBaHue
TennoBbIX CETEN.

Tema 7. Pacyer TennoBbix NOTEpb
N30MMPOBaHHbIX TEMMONPOBOAOB.

MoTepn Tennma npu Hag3eMHbIX, MOA3EMHbIX
GeckaHanbHbIX W KaHamnbHbIX MPOKMaAKax.
OnpegeneHve TOMWMWHbI TENNOBOW U30MALMN.

Tema 8. N'magpaBnuyeckuin pacyeT u paspaboTka
rmapaBnnyYeckuX PeXUMOB BOASHbBIX TEMMOBbIX
ceTen.

MocnepoBaTenbHOCTb rmapaBnmMyeckoro
pacuyeTta. [mgpaBnmMyeckmue pexvMbl TEMMOBbIX
cetein. [locTpoeHMe ©  MCMOMb30OBaHUE
nbe3oMeTpuyeckoro rpadgmka. Beibop Hacocos
TennoBbix ceTel. JlabopaTopHass pabota Ne3
"O3HakoMneHne C KOHCTPYKUMEN U uchnbITaHne
HacoCOB, YCTaHOBIMEHHbIX Ha CTeHae".

Tema 9. Cuctembl yyeta u perynupoBaHus
TennonoTpebneHus.

M3mepeHve Temnepatypbl, AaBneHns, pacxoga
TennoHocuTens n Tennosou aHeprun. Mprbopsl
aBTOMaTUYECKOro perynupoBaHus
Tennonotpebnexusi. JlabopatopHas paboTta
Ne4 "CpaBHeHne adheKTUBHOCTU CTaNbHOIO U
antoMUHUEBOrO OTOMUTENBHbLIX NpUGopoB".

Tema 10. Mpo4HOCTHOM pacyeTt
TpybONpoBOAOB.

Pacyer Tpy6 Ha npodHocTb. Pacuer
HanpsKeHUA OT BHYTPEHHEro AaBfeHus, oT
BECOBOM W BeTpoBOW Harpy3ok. Pacuet [1-
06pa3HbIX KOMMNEHCATOPOB.

1 1 10
1 1 12
1 1 15
0,5 0,5 24
0,5 0,5 24
1 1 12




Wtoro B cemecTpe (Ha kypce ansa 3A0) 8 8 4 151

KoHcynbTaumm n npoMexyTodHas attectaumns
2,5 6,5
(Ok3ameH, KypcoBas paborta)

Bcero koHTakTHas pa6ota u CP no 225 1575
AUCUMNNuHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1UenunsapgaumnkypcoBonpaboTbi(npoekTta):LlenvBbinonHeHnsaKkypcoBonpaboTbiIcOCTOATBNPUOOpeTEHNNHAB
bIKOBCaMOCTOSITENTbHOrONPUHSATUSIOCHOBHbBIXUHXXEHEPHBLIXPELLEHNAMPUNPOEKTUPOBAHNUNCUCTEMbBITENIIOCHADXKEHMS.

3agaynBbINONIHEHNAKYPCOBOMPAbOTLI3aKNo4anTCABBbLIPaboTKEYMEHNNNHABLIKOBBLIOOpATENNOHOCUTENS, TMNAac
NCTEMbITENNOCHAOXEHMSA, TeMNepaTypHororpadmka, pacyeTancnocoboBperynmpoBaH1aTENNOBONHArpy3ku,BbIbopaTenno
reHepupyoLLeromHacocHoroobopyaoBaHus,cnocoboBnNpoKnaakMMnMHXeHEPHOroo00pyA0BaHUSATENNOBLIXCETEN, OLEHKNS
D PEKTUBHOCTUNPUHATBIXTEXHNHYECKUXPELLEHWUNA.

MpMBUTLCNOCOBHOCTUKCAMOCTOSATENbHOMYMNCMNONB30BaHMKCOBPEMEHHOMHOPMATUBHONNNTEPATYPbI,HEOOX0ANM
ONMNPUNPOEKTUPOBAHUNCUCTEMTENNOCHABXEHUS.

4.2TemaTnkakypcoBonpaboTbi(npoekTa):PacyeTcMcTeMbITENNOCHABKEHUSANPOMbILLNIEHHBIXMKOMMYHarbHO-6
bITOBLIXNOTPeOMTENnenB3agaHHOMHACENEHHOMIMYHKTE.

4.3Tpe60oBaHUAKBbLINONHEHUIOUNPEACTaBNEHMIOPE3YyNbTaTOBKYPCOBOMPabOThLI(NpoeKTa):

PaboTaBbinonHaeTcaMHaMBMAYyanbHOCUCMNONb30BaHNEMAENCTBYOLLENHOPMATUBHO-TEXHUYECKONMTEPATYPhI, P
acCYeTHbIXMporpamm.

PesynbTaTbinpeacraBnsoTcABBMAENOACHUTENbHOM3aNMckMobbeMom40-50c.nevaTHOroTekcTa,coaepxaLlerocs
eaywmeobasaTenbHbIe3NEMEHTbI:

*OB60CHOBaHVEHaKaX40M3TanenpUHATLIXUHXEHEPHBIXPELLEHWA.

*Pacyetbl.

*['padukn.

*MnntocTtpaumn.

*QKOHOMUYECKMNaHaNM33PEKTUBHOCTUNPUHATBIXTEXHUHECKUXPELLEHNNA.

5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaToB O0y4eHus
5.1.1 NMoka3aTenun oueHUBaHUA

HanmeHoBaHune

Koa komneTeHumn MokasaTenu oueHUBaHUS Pe3ynbTaToB 06yyYeHUs
OLEHOYHOro cpeacTea

1. CTygoeHT OeMOHCTpupyeT 3HaHusa ¢opmyn, HeobxoauMMbIX Ans
pacyeTa cucTeMbl TennocHabXeHus, wmeeT npeacTaBrneHne o
NpaBunbHOM BbIGOpPE KOHCTPYKLUMOHHBLIX W TEMNOU30MALUOHHBIX
MaTepuanoB CUCTEMbI TenfIoCHabXeHs. 1. Bonpocbl  ycTHOro
2. Nanaraet cnocobbl nonyyeHusi, npeobpasoBaHnsi, TpaHcnopTa u|cobecenoBaHus
MCNONb30BaHWUSA TENMOTbl, UCNONb3YEeT 3HAHWS MO Knaccudukauum|2. MpakTuko-
TEeNnnoBbIX Harpysok, MeTodax perynupoBaHus B  CUCTeMax|OpUEeHTUPOBAHHbIE
TenrnocHabXeHus. 3apaHusa

3. O6GnagaetT npuemamu UWHXeHepHOro aHanusa pesynoTtatoB|3. Kypcoasi pabota
pacyeTa CUCTEM TennocHabXeHWsl, yMeeT OnpeaenaTb TennoBble
Harpyskun notpebuTtenen; cTpouTb TemnepaTypHbin Kn rpaduk
TENSIOBOM CETW; CTPOUTb MbE3OMETPUYECKMN Tpadduk CUCTEMbI

OrlK-3

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHus

Kputepumn oueHnBaHusa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

LLIkana oueHnBaHus

YcTHOe cobecepoBaHue MucbMeHHas paboTa
O6yuvatomiics nokasbiBaeT .
BCECTOPOHHEE, cucTemaTudeckoe v |OOYHAIOWMIACH EMOHCTPUPYET MpaBuibHOE
rnyGoKoe 3HaHNe yueBHoro |1OHUMarNe  ycnosua — 3ajauy,  Bnapeue

HaBblkKaMn ero aHanusa, Bbl60pa HYXHbIX

mMaTepuana, ymeeT cBobogHo
BbINOMHSITE sananus, |32KOHOB 1 cpczpmyn ANs ee pelleHus, 3;aHme
MpesyCMOTpEHHbIE NPOrPaMMOii; pa3mepHOCTEN (DU3BNYECKUX BENUYUH. YMmeeT

NPUMEHSATb MaTemaTuyeckuin annapaT Aans
peanu3aumun nnaHa pelueHus 3agadn u, ecnu
370 Heobxooumo, MOXeT npeacTaBUTb €ro
rpacoudeckn. Nonyymn npaBuibHbIA OTBET U
MOXeT ero  uHTepnpeTupoBaTtb.  [daHbl
ncyepnbiBaloLLme BbIBOAbI W MOMHbIE OTBETHI

5 (oTnnuHo) YCBOMM OCHOBHY) U 3HaKoM C

OOMNOJTHUTENTbHON  PEKOMEHLOBAHHON
nutepaTypon;  MOXeT  OObBbSCHUTL
B3aMMOCBSI3b  OCHOBHbIX  MOHATUI
OVCUMMINHBI B WX 3Ha4YeHUn aOns
nocriegywowen  npodeccnoHanbHOu




CMOCOOHOCTM B MOHUMAHWUN, U3MNOXEHUN U
ncnosib3oBaHun yqe6Horo maTepuana.

Ha nocTaBJi€HHbIe BOMPOCHI. PaboTta
npeacrtaBlieHa K 3auuTte B TpeGyeMble CPOKMW.

4 (xopoLuo)

Obyuaowmicsa nokasbiBaeT JOCTATOYHbIN
YPOBEHb 3HAHWW B Npefeniax OCHOBHOMO
y4ebHoro martepmana, 6e3 CyLleCTBEHHbIX
owmnboK BLINOSMHSET NPegyCMOTPEHHbIE B
nporpaMmMme 3afaHusl; YCBOWIT OCHOBHYIO

nuteparypy, pPEKOMEHAOBaHHY0 B
nporpamme; cnocobeH 00bACHUTL
B3aVMOCBS3b OCHOBHbIX MOHATUN
ONCUMNNNHBI npu OONONHUTENBHBIX

Bonpocax npenogasatens. [JonyckaeT He
CYLLLECTBEHHbIE MOrPeLIHOCTU B OTBETE Ha
aK3ameHe n npw BbINOMHEHUN
9K3aMEeHaLUMOHHbIX 3aJaHWUIA, YCTPaHsieT ux
6e3 noMmoLm npenoaaeaTernsi.

O6yyaowminca [emMOoHCTpUpyeT [OCTaTovHOoe
MOHVMaHvWe yCrnoBusS  3ajayn, BrnafeHue
HaBblkaMn ero aHanusa, Bbl60pa HYXHbIX
3aKOHOB M POpPMYN AN ee peLleHusi, 3HaHue
pasmepHocTen hunsnyecknx BENUNYUH.
JdonyckaeT He3HauMTemnbHbIe MOrpPeLIHOCTU Mpu
NPUMEHEeHUn mMaTemaTun4ecKoro annaparta Ansd
peanusauuu nnaHa pelleHus 3agayu. Monyymn
npanmbelﬁ oTBeT n MoXeT ero
WHTepnpeTMpoBaTb. [aHbl NOnHble OTBETHI Ha
nocTtaBJieHHble BOMpPOCbl, HO WMEKT MecCTo
HeCyLeCTBEHHbIe HapylleHuss B 0OopMIIeHUN
pa6OTbI nWnn pAaHbl He4YeTkne BbiBOAbl, WU
HapyLleHbl CpPOKM npefocTaBneHus paboTbl K
sawumre.

3 (yooBneTBoOpUTENbHO)

Obyuvatowmiica nokasbiBaeT 3HaHusA
OCHOBHOrO  y4yebHOro martepuana B
MUHUManNbHOM o060beme, HeobxoauMom
ana ganbHerwen ydebbl; cnpaBnseTcs C
BbINONTHEHNEM 3agaHun,
npeaycMOTPEHHbIX NPOrpamMmmon, Lomnyckas
npy SToM OOnblIOE KONMUYECTBO He

NPUHLMMWANbHBLIX  OWMOBOK; 3HakoM C
OCHOBHOW nuTepaTypou,
pekoMeH40BaHHON nporpammMon.

[onyckaeT cyllecTBEeHHbIE MOrpeLLlHOCT B
OTBETE Ha 9K3amMeHe W MpU BbIMOMHEHNM
3K3aMeHaLMOHHbIX 3adaHuin, Ho obnagaet
HeoOXOOUMBbIMU  3HAHMAMW AN UX
ycTpaHeHus: noa, PYKOBOACTBOM
npenoaaearensi.

Obyuvalowminca OemMOHCTpUpyeT [OoCTaTO4YHOEe
NoHMMaHuWe ycrnoBuWs  3agadn, BnageHue
HaBblkamMy €ro aHanusa, BblO0opa HYXKHbIX
3aKOHOB M bopMyn Onsi ee pelUeHusi, 3HaHue
pasMepHocTen hn3n4ecknx BEJTUYUH.
[onyckaeT He3HauyMTeNbHbIE MOrPELIHOCTU NpuU
NPMMEHeHUNn MaTemMaTU4yeckoro annapata ans
peanusauum nnaHa pewenus 3agaun Monyyun
NpaBubHbIN OTBeT, HO ncnblTbiBaET
3aTpyQHEHUsI C  ero MHTepnpeTaumnen.

B paboTe ecTb oOTAenbHble CyLeCcTBEHHble
OLMOKKN, NPUCYTCTBYIOT HETOYHOCTW B OTBETAX,
nmMbo ka4yecTBO NpeacTaBneHns paboTbl H13KoeE,
nnbo paboTa npeacTaBneHa ¢ ono3gaHnemM.

2 (HeyaoBMETBOPUTESBLHO)

OOyuvarowmincs He uMeeT [O0CTaTO4HOro
YPOBHSI  3HaHUS OCHOBHOIO  y4ebHoro
mMaTtepuarna, AonyckaeT MpuHUMNuanbHble
OLUMBKN B BBINONTHEHWUW NPEaYCMOTPEHHBIX

nporpaMmMon  3ajaHui, He 3HaKom C
coaepxaHmem pekoMeHAOoBaHHOMN
nuMTepaTypon, He MOXeT WCNpaBuTb

aonylieHHble owmnbkn. Obydyarowmncs He
MOXeT npoaHanManpoBaTb ycrnosue
3afjayn, HaMeTUTb NnaH ee pelleHus,
BblOpaTb u3Myeckne 3akoHbl U MNIOXO
OpUEHTUPYeTCH B (PU3NYECKMX BENNYMNHAX,
He BnageeT MaTtemMaTM4Yeckum annapaTom.

OtcyTtcTBME O[HOro unm HEeCKOSbKNX
obsA3aTenbHbIX 3NEeMEHTOB  3agaHus, nmbo
MHOroYMcneHHble rpybble ownbkn B paboTe,
nmbo rpybble HapyLleHWs npasun opopmneHus
unm CPOKOB npencTaBneHns paboThl.
HecnocobHocTb OTBETUTb Ha BOMPOCHI MO
NMCbMEHHOMN paboTte 6e3 nomoLumn
npenogasatens. O6yvalowunca He MOXeT
npoaHanua3npoBaTb YCroBME 3a4ayun, HaMeTUTb
nnaH ee peleHusl, BbIOpaTb uamyeckme
3aKOHbI M MIOX0 OPUEHTUPYETCH B (PU3NYECKMX
BENMYMHAX, He BrageeT MaTemMaTU4ecKUM
annapartom. lMpeacTaBnsaeT Yyxyto paboty unm
OTKa3bIBAaeTCsl OT BbIMOMHEHWS NPaKTUYECKOro
3agaHus.

5.2 TunoBble KOHTPOMNbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAUMbIE ANt OLeHKWU 3HaHUWA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n |

dopMynMpPoBKKN BOMPOCOB

Kypc 5

MpucoeanHeHne yctaHoBok MBC B 3aKkpbITOM cMcTEME TeNNocHabxXeHus. Bbibop cxembl NpucoeauHeHns
BogoHarpesatenen NMBC

MpucoepmHeHne yctaHoBok [BC B OTKPLITOM CUCTEME TEMMOCHAOXEHUS.
TennocHabxXeHns

OpHoTpy6Hasa cuctema

MapoBble cUCTEMbI TEMNOCHABXKEHUS NMPOMBILLINEHHBIX MPEANPUATUIA

CuncTembl OTONMEHMUSA XKUIbIX U OOLLIECTBEHHbLIX 34aHUN

Cuctembl ropadero BOAOCHabXeHus

HarpeBatenbHble NpMGopbl CUCTEM OTOMIEHUS

SHeproc6epe)KeHV|e npun NCNosib30BaHUN TeXHONOrnn «[laccuBHbIN JOMY

|IN|O|O|R~|W] N

Pexumbl perynmposaHuna BOAAHbIX CUCTEM TennocHabxeHnunst. MeToabl perynmpoBaHuA




PeryﬂVIpOBaHVle O,D,HOpO,EI,HOVI TEnsoBon Harpy3km BOAAHbIX TEMNOBbIX ceten. Bbl60p, pacyeT n NoCTpoeHune

9
TemnepaTypHoro rpaguka

10 TennoBon 1 rMapaBnUYECcKUin peXxmMbl BOOASHOW TENMOBOW CETU NPy KOMBMHUPOBAHHOM perynupoBaHuu
pas3HOpPOAHOW TEMMOBOW Harpy3kn. PerynvpoBaHue oTONUTENLHOW HarpysKku

11 TennoBon n rmapaBNYECKNIA PEXNUMbI BOOAHOW TENNOBOK CETU NPY KOMOUHNPOBAHHOM perynmpoBaHnm
pasHOpPOAHOW TENI0BOW Harpyskn. PerynnpoBaHne BEHTUNSALMOHHOW Harpy3ku

12 TennoBon 1 rMapaBnNUYECcKnii PeXMMbI BOOSHOW TENMOBOW CETU NPY KOMBMHUMPOBAHHOM PErynMpoBaHum
pa3HOpO4HOW TennoBow Harpy3ku. Perynnposanue Harpysku BC

13 Heobx0aMMOoCTb KOPPEKTUPOBKM TEMNEPATYPHOrO rpachuka n Nnopsaok ee BoinonHeHus. CBOAHbIV
TemnepaTypHbIv rpaduk Npy KA4EeCTBEHHOM PErynupoBaHMmn OTnycka Tenna

14 PerynupoBaHue oTnycka TennoThbl N0 COBMELLEHHON TEMMNOBOW Harpy3ke otonneHus n NMBC

15 Bbibop MeToAa LIeHTpanbsHOro perynnpoBaHunst TEMOBON Harpysku

16 Cxembl 1 KOHUrypaLumm TeNMoBbIX ceTen

17 'vapaenuyecknii pacyeT Tennosblx ceTen. 3agaymn rugpasnuyeckoro pacyeta. OCHOBHbIE NOHATUS

18 MocnenoBaTenbHOCTb BbINOMHEHNUSI TMAPaBAMYECKOro pacyeTa

19 'vapaBnuyeckne pexvMbl BOOSHbIX TEMNMOBbLIX ceTei. [locTpoeHne 1 Mcnonb3oBaHne Nbe30MeTPUIECKOro
rpaduka

20 |XapakTepucTuku HacocoB. Bbibop ceTeBblX, NMOANUTOYHLIX, MOAKaYMBaIOLLMX HACOCOB TEMMOBLIX CETEN

21 'MapaBnuyeckun yaap B TENSOBbIX CETAX

22 O6opynoBaHue TennoBbIX ceTen. TennoBble ceTh. CNocoObl NPOKaaKM TENOBbLIX CETEN

23 O6opynoBaHue TennoBbix ceTer. Tpybbl, hacoHHbIE N3AENNSA U ONOPbI TEMMOBLIX CETEN

24 |ObopynoBaHue TennoBbIX ceTen. Tennoas nsonaums Tpyo

25 |O6opygoBaHue TeNnoBbIX ceTel. KoMneHcaTopbl TEMNMOBLIX CETEN

26 O6opynoBaHue Tennosbix ceTen. TpybonposogHasa apmartypa

27  |Tennosble nyHKTbl. HasHayeHne 1 o6opyaoBaHMe TennoBbIX NYHKTOB. LieHTpanbHble Tennosble NyHKTbI

o8 TennoBble NyHKTbI. HazHayeHne n obopyaoBaHme TeNNOBbLIX NYHKTOB. MHAMBUAYanNbHblE TENMNOBLIE NYHKTHI.
ABTOMaTN3MpPOBaHHbIE TEMOBbLIE MYHKTbI

29 CucTtembl yyeTa n perynupoBaHus Tennonotpebnexus. iameperHve TemnepaTypbl, AaBMNeHUs, pacxoaa
TennoHocuTens

30 Mpubopbl y4eTa TennoBon sHeprun. Nprnbopbl aBTOMATUYECKOro perynmpoBaHns TeENNonoTpebneHms

31 PacueT TennoBbIXx NOTEPb N30NMPOBaHHbIX TpybGonpoBoaos. [MoTepu Tenna TpybonpoBogamMu nNpu Hag3eMHbIX
npoknagkax

32 PacueT TennoBbIX NOTEPb N30NMPOBaHHbLIX TpyGonposodos. MoTepu Tenna TpybonpoBogamu Npy NOA3EMHbIX
DeckaHanbHbIX NPOKagKax

33 PacueTt TennoBbIX NOTEPL N30NUMPOBaHHbLIX TpyGonpoBoaos. MoTepu Tenna Tpy6bonpoBogamMu Npu NOA3EMHbIX
KaHanbHbIX NPOKnagkax

34 lMpoyYHOCTHOW pacyeT TPyOONpPOBOAOB TEMNSOBbLIX CeTeW. PacyeT Tpyd Ha NPOYHOCTL. PacyeT HanpsikeHui B
Tpy6ax, BbI3BaHHbIX BHYTPEHHVUM JaBNeHNneM TennoHocuTens

35 MpoyHoCTHOM pacyeT TpybonNpoBoAOB TENMOBLIX ceTen. PacyeT TpyboONpoBOOOB Ha BECOBYHO Y BETPOBYHO
Harpysku

36 |OB630p COCTOAHUA U NEPCNEKTUBLI PA3BUTUS OTEHYECTBEHHON SHEPTETUKN

37 CocTosiHMe 1 npuopuTeThl Pa3BUTUSA aHepreTudeckoro komnnekca CaHkr-lNetepbypra

38 MpuopuTeTbl pa3BuTUA 3HepreTndeckoro kommnnekca CaHkt-MeTepbypra

39 CpaBHUTeNbHasa xapakTepmucTmka AByX KNaCcCUYECKMX CXEM SHEProcHAbXeHUs:: pasgenbHon 1 Ha 6ase
Tennodgukaumm (kpaTtkoe onvcaHue, npemmyLlecTsa, HegocTaTku, 06nacTv NPUMEHeHNs
OHepreTuyeckasn adhpekTMBHOCTL Tennodrkauun. YncneHHble 3Ha4YeHNs yaernbHbIX PacX0Ao0B YCIOBHOIO

40 |TOMmBa (B r/kBT4) Ha BbIpabOTKY 3NEKTPOSHEPTUN HA KOHOAEHCALMOHHbIX, TEMNOMUKALMOHHBIX U
npoTuBoAaBreH4Yeckmx Typboarperatax v Ha BblpaboTky Tenna (B kKI/IOx) Ha TOL, n B kKOTENbHLIX NO
COBpPEMEHHON N paHee AeNCTBOBaBLUEN METOAUKAM.

a1 Knaccudukauusa TennoBbix Harpy3ok. KommyHanbHO-6bITOBOE, CaHUTapHO-TEXHUYECKOE, TEXHONOrnyeckoe
TennonotpebnexHve

42 Ce3soHHas Harpyska. OTonneHune. MeToabl pacyeTa pacxoda TennoThl HA OTOMMEHNE

43 Ce3soHHas Harpyska. BeHTunsaums. Metogbl pacdeTa pacxofa TENNOThl HA BEHTUMALMIO

44 KpyrnorognyHas Harpyska. [opsiuee BogocHabxeHvne. MeTtoabl pacyeta pacxoaa
TennoTbl Ha NBC

45 KpyrnorognyHas Harpyska. TexHonorndeckoe tennonotpebnexHme

46 FopoBown pacxoq TennoTbl

47 MocTpoeHne n ncnonb3oBaHne rpadnka NPOSOMHKUTENBHOCTU TEMMOBBLIX HArpy3oK

48 Knaccudukauusa cuctem TennocHabxeHus. Beibop TennoHocutens u Tmna cucteMbl

TennocHabXxeHus. OTKprTbIe N 3aKpbiTble CUCTEMBI TennocHabxeHus




BogsHbie cucteMbl TennocHabxeHus. 3aBMCMMble U HEe3aBNCUMbIE CXEMBbI

49 npucoeanHeHns abOHEHTCKNX YCTAaHOBOK K TENMOBLIM CETAM

50 lMpucoeanHeHne OTONUTENbHbIX YCTAHOBOK B 3aKPbLITON 1 OTKPLITON cUCTEMax TennocHabxeHus

51 MpucoeanHeHne YCTaHOBOK 'BC B 3akpbITOW cucteme TennocHabxeHns. Beilbop cxembl npucoeanHeHus
BogoHarpeartenen NBC

52 MpucoeanHenne yctaHosok BC B oTKpbITON cucteme tennocHabxeHusa. OpgHoTpybHasi cuctema
TennocHabxeHns

53 MapoBble cMCTEMbI TENNOCHAOXEHNS NPOMBbILLIIEHHBIX NPEANPUSATAA

54 |CucTteMbl OTOMMAEHNS XNUIbIX N OBLLECTBEHHbIX 3a4aHUi

55 Cuctembl ropsivyero BogocHabxeHus

56 HarpeBartenbHble Npubopbl CUCTEM OTOMMEHUS

57 OHeprocbepexeHune npu UCNosrb30BaHMN TEXHONOrMKN «laccuBHLIA JOM»

58 PexuMbl perynnpoBaHus BoAsHbIX CUCTEM TennocHabxeHus. MeToabl perynupoBaHus

59 PerynvupoBaHvne ogHOPOAHOM TENMOBOW HArpy3kn BoASHbIX TENMOBbIX ceTen. Bbibop, pacyeT u noctpoeHne
TemnepaTypHoro rpadmka

60 Tennoson n [mnpaanw{ecmﬁ pexunmbl BOOAHOW TENMOBON CETU npw KOMOVHMPOBaHHOM perynnpoBaHum
pa3HOpOAHOM TEMMOBOW Harpyskn. PerynvpoBaHe oTONUTENLHON HarpysKkn

61 Tennoson un [Vlﬂ,paBJ'IVI‘-IveCKVIVI peXx1Mbl BOOSIHOW TEMNJIOBOW CETU I'IpVIvKOM6VIHVIpOBaHHOM perynnuposaHum
pa3HOpOAHOM TEMMOBOW Harpy3kn. PerynmpoBaHve BEHTUNALMOHHOW Harpys3ku

62 Tennoson n [mnpaanw{ecmﬁ peX1Mbl BOASIHOW TEMMOBOW CETU NPY KOMOMHNPOBAHHOM PErynMpoBaHuu
pa3HOpPOAHOW TENOBOW Harpy3ku. PerynuposaHue Harpy3km BC

63 Heo6XO)J,MMOCTE> KOPPEKTUPOBKM TeMNepaTypHOro rpaduka n nopsaok ee BolnonHeHns. CBOAHbIN
TemnepaTypHbIv rpaduk Npy Ka4eCTBEHHOM PErynMpoBaHUmM OTrycka Tenna

64 PerynupoBaHue oTnycka TennoTbl N0 COBMELLEHHOW TENNOBOWN Harpy3ke otonneHuns u NlBC

65 Bbibop MmeToaa LieHTpansHOro perynmpoBaHns TENOBOW Harpysku

66 CxeMbl 1 KOHUrypaLmm TENNOBbLIX CETEN

67 'opaBnvyeckuii pacyeT TennoBbix ceTen. 3agaym rmapasnmyeckoro pacyeta. OCHOBHbIE NOHATUSA

68 lMocnenoBaTenbHOCTb BbINOMIHEHUS TMAPABINMYECKOrO pacyeTa

69 M'aopaenuyeckne pexvmbl BOOAHbIX TENNOBLIX ceTe. [locTpoeHne 1 ncnonb3oBaHMe Nbe3oMeTPU4EeCcKoro
rpacuka

70  |XapakTepucTukm HacocoB. Bbibop ceTeBbix, NOANUTOYHBIX, MOAKAYMBAKOLLNX HACOCOB TEMMOBLIX CETEN

71 Mmapasnuyecknin yaap B TENOBbLIX CETHAX

72 Ob6opyaoBaHue Tennosbix ceTen. Tennosble ceTn. Cnocobbl MpoKNagKky TeNNoBbIX CETEN

73 O6opynoBaHue TennoBbIx ceTen. Tpybbl, hacoHHbIE M3OEeNWa 1 ONOpbl TENMOBLIX  CeTewn

74 O6opynoBaHue TennoBbIxX ceTen. Tennosas nsonauus Tpyo

75 O6opyaoBaHue Tennosbix ceTen. KomneHcaTopbl TEMMOBLIX CETEN

76 O6opynoBaHue Tennoskix ceTen. TpybonposoaHas apmartypa

77  |TennoBble NyHKTbl. HasHayeHne n 060pyaoBaHME TENMNOBbLIX MYHKTOB. LieHTpanbHble TenmnoBble NyHKThI

78 TennoBble NyHKTbl. HasHayeHne n 06opyaoBaHMe TENNOBLIX MYHKTOB. VIHAMBMAYanbHbIE TENMOBbLIE MYHKTHI.
ABTOMaTU3MpPOBaHHbIE TENMNOBbLIE NYHKThI

79 Cunctembl yyeTa u perynupoBaHus TennonotpebneHuns. MamepeHve Temnepatypbl, AaBreHusd, pacxoa
TennoHocuTens

80 Mpubopbl yyeTa TENNOBON 3HEPruK. [Npnbopbl aBTOMATMYECKOrO PErynNMpoBaHns TENNONOTpebneHns

81 PacueT TennoBbix NOTEPb U30NMPOBaHHLIX TpybonpoBoaos. [MNoTepu Tenna TpybonpoBoaamMm Npu Hag3eMHbIX
npoknagkax

82 PacueT TennoBbIx NoTepb U30nMpoBaHHbIX TpybonpoBoaos. MNoTepu Tenna Tpy6onposBoaamMm Npu NoA3EMHbIX
GeckaHanbHbIX NPoKagkax

83 PacueT TennoBbix NOTEPb U30NMPOBaHHbIX TpybonpoBoaoB. MNoTepu Tenna TpybonpoBoaamMm Npu NoA3eMHbIX
KaHanbHbIX NpoKnagkax

84 MpoyHoCTHOM pacyeT TpybonNpoBoAOB TENMOBLIX ceTen. PacyeT Tpyb Ha NpodHOCTL. PacyeT HanpspkeHun B
Tpybax, BbI3BaHHbIX BHYTPEHHVUM [ABMEHNEM TEMNOHOCUTENS

85 Mpo4HoCTHOM pacyeT TpybonpoBoAOB TENOBLIX ceTe. PacyeT TpyOboONpoBOAOB Ha BECOBYIO U BETPOBYIO
Harpysku

86 O630p COCTOSHUSA U NEePCneKTUBbI Pa3BUTUSA OTEYECTBEHHON SHEPreTUKn

87 CocTosiHve 1 NpuopuTETLI Pa3BUTUS AHEPreTuYeckoro komnnekca CaHkr-lNetepbypra

88 MpuopuTeTbl pa3BMTUst 3HEpPreTnyYeckoro komnnekca CaHkt-lNMetepbypra

89 CpaBHUTENbHaA xapakTepucTmka ABYX KIACCUYECKMX CXEM SHEProcHabXeHUs: pasaenbHoOn n Ha base

Tel'lﬂOd)I/lKaLl,I/II/l (KpaTKOG onncaHue, npenmmyllecrtsa, HeJOCTaTKW, obnactu NnpuMeHeHnaA




OHepreTnyeckast apeKTUBHOCTb Tennogukaummn. YucrneHHble 3Ha4eHWs yaernbHbIX PacXofoB YCIIOBHOMO
Tonnuea (B r/kBT4Y) Ha BbIPABGOTKY 3MEKTPOIHEPTMMN Ha KOHAEHCALMOHHBIX, TENNOMUKALMOHHBIX 1

90
npoTuBoAaBneHYeckmx Typboarperatax u Ha BblpaboTky Tenna (B kKI/IIx) Ha TOL, 1 B kOTeNbHLIX NO
COBpPEMEHHON N paHee AeNCTBOBaBLLEN METOAUKAM.

91 Knaccudukauus TennoBbix Harpy3ok. KommyHanbHO-6bITOBOE, CAHUTaPHO-TEXHUYECKOE, TEXHOIOMMYECKoe

TennonoTpebneHue

92 CesoHHas Harpyska. OTtonneHune. Metoabl pacyeTa pacxoda TennoThbl Ha OTonmneHne

93 Ce30HHad Harpyaska. BeHTnnsumsa. Metogbl pacyeTa pacxoda TensioTbl Ha BEHTUNAUNK

94 KpyrnorognyHas Harpyska. Fopsiuee BogocHabxeHvne. MeTtoabl pacyeta pacxoaa
Tennotbl Ha MBC

95 KpyrnorognyHas Harpyska. TexHonornyeckoe tennonotpebneHune

96 FopoBown pacxoq TennoTbl

97 nOCTpOGHVIe n ncnonb3oBaHne rpachKa NPOAOITKUTENTbHOCTU TENJIOBbIX HArpy3okK

08 Knaccundukaums cuctem TennocHabxeHus. Beibop TennoHocuTens n Tuna cuctemsl
TennocHabxeHnsa. OTKPbITbIE U 3aKPbITble CUCTEMbI TENNOCHAOXEHNS

BoasHbie cuctemsl TennocHabxeHusi. 3aBUCMMbIE N HE3ABUCUMbIE CXEMbI

99
npucoegunHeHunsa abOHEHTCKMX YCTAHOBOK K TE€MNJ1I0BbIM CETAM

100 |MpucoeguHeHne OTONUTENbHBLIX YCTAHOBOK B 3aKPbITOW M OTKPLITOM CMCTEMAXxX TenmnocHabxeHus

5.2.2 TunoBble TeCTOBbIE 3afaHnA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

3apaya Ne1.

OnpegenuTb pacyeTHbIN pacxoq Tenna Ha OTOMNMeHWe 34aHus ¢ HapyXHbiM obbemom V = 65 000 m”3 npu
yaensHon Tennonotepe q0 = 0,35 kkan/(M3 4 °C) c koadpduumeHToM UHpUnbTpaumm P = 0,15; Ecnn BHyTpeHHAA
pacyeTHasa Temnepatypa Tep = 18°C, a HapyxxHasl pacyeTHasi Temnepartypa THo= - 24°C.

3apayva Ne2.
OnpegenuTb pacxopg Tenna Ha OTONSeHNe B cpefHe-3uMHeM pexume npu Tcp.3 = -1,8°C |, ecnn pacyeTHbIn
pacxof Tenna Ha otonneHue npu THo = - 24°C cocTtaenseT Qop = 0,3 kan/u.

5.3 MeTtoamnyeckue matepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, yMeHUN, BrageHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexXyTo4yHon aTrectauum 1 nopsaok NMMKBUAaUUM akageMnyeckomn
3aJ0MKEHHOCTHU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPoOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLLEro KOHTPONSA yCneBaeMoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOUYHOM aTTecTaumMm nNo gucuunnuHe

YcTHad X MucbMeHHada X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo gUCLUUNInHe

* Bpemsi, oTBOAMMOE Ha 3aLLMTY KypcoBOW paboThbl He AOSHKHO NpeBbiwaTth 15 MUH, BKMoYas KpaTkuid Aoknag no
pesynbTaTaM KypcoBOW paboTbl 1 OTBETbI HA BOMPOCHI.

« Ha o3k3sameHe npedocTaBnseTca BO3MOXHOCTb MOJSIb30BaTLCA Y4Y4eGHOW, HOPMAaTWBHOW NUTepaTypou,
KarnbKynsTOpOM.

« Bpemsi Ha NoAroToBKy oTBeTa Ha 3k3amMeHe 45 MUHYT.

6. YYEBHO-METOOUYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [oa uspaHua | Ccblnka
6.1.1 OcHoBHas y4e6Has nuTepaTtypa
Buptozosa, E. A. TennocHabxeHue. YacTb 1.[CankT-MeTepGypr: CaHkT- http://www.iprbooksh
lopsivee BogocHabxeHve MeTepbyprckuin 0p.ru/19046.html
rocyapCTBEHHbIN 2012
apXUTEKTYpHO-
CTPOUTENBHLIN
yHuBepcuteTt, O6C ACB




LWykypos, n. C.,|VHmxeHepHble ceTn Mockea: MockoBckuiA http://www.iprbooksh
Obakos, L. ., Mukupn, rocyaapCTBEHHbIN 0p.ru/49871.html
K. W. CTPOUTENbHbLIN 2016
yHuBepcuteT, A [n Op
Mepnuna, O96C ACB

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
B.[l. BaHoB Cuctembl  TennocHabxeHus http://www.nizrp.naro

npeanpusaTuin [TekeT]: d.ru/metod/tsuitd/1.p

y4yebHO-MeToaMYecKoe M df

HocoBue ans -BO obpasoBaHus 1

CAMOCTOSITENBHOI Haykn PO, CM6IrTYPI. — 2014

Cre.: Criertypn

MOArOTOBKM U  BbIMNOSIHEHUS

KOHTPONbHbLIX U KypCOBOW

paboTt
oHyvap, B. B.,| TennocHabxeHwne ropoaa BopoHex: BopoHexckuii http://www.iprbooksh
YyamHos, . M. rocyaapcTBEHHbIN op.ru/55062.html

apXUTEKTYPHO- 2015
CTPOUTENbHbIN
yHuBepcuteTt, O6C ACB

T. 10. KopoTtkoBsa, A. [I.[Cuctembl  TennocHabxeHuns| M-Bo Hayku 1 BbiCLLETO http://www.nizrp.naro
MoHalueHko [TekeT] MeToandeckue| obpasosaHua PP, BLUTO 2019 d.ru/metod/tsuitd/201

ykasaHuss K nabopartopHbiM| CM6IYMTO. - CM6. : 9 06_19 04.pdf

pabotam BWT3 CNerynrtn

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM
1. OnekTpoHHO-6MGNMoTeyHasn cuctema IPRbooks [OnekTtpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka BLUTSO CIB INYMTL [OneKkTpoHHbIN pecypc].
3. Basa pgaHHbix OOnNbLUOW TEXHUYECKoW OubnuoTekn

URL:http://teplokot.ru/

"Cant TennotexHuka"

URL: http://nizrp.narod.ru
[OnekTpoHHLIN  pecypc].

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHAeMOoro NporpamMmmMHoOro o6ecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTefibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHne

MynbTuMeauninHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P a
ayautopus

YyebHas ayautopus

CI'IeLI,VIaJ'IVIiBI/lpOBaHHaFl mebenb, gocka

J'Ia60paTopr|e YCTAHOBKM O54 onpegeneHnsa Bna>XHOCTU, 30J1IbHOCTU U BbiXO4a NeTy4ynx selwlecTs
TonnuBea, na60paTopHaﬂ yCTaHOBKa ANd onpeaeneHuna TennoTbl CropaHua Tonnuea, CTeHA

A-203 y4yebHbIi  "ABTOMaTU3NPOBAHHAsA KOoTenbHasi Ha rasoobpasHoM W Xuakom Tomnuee",
nabopatopHas yctaHoBka Tennosow Hacoc ¢ MMNCO, KOMNbITEPHbIE TPEHAXEPDI
JlabopaTtopHble yCTaHOBKM Afis  UCMbITaHMSA pasfn4YHbIX KOHCTPYKUUA TennooBbMeHHbIX
A-207 annapartoB, nabopaTopHasi ycTaHoBka TennocHabxeHnve ¢ MMCO, nabopaTopHbIi CTeHA Mo
nccrnegoBaHuio TepMoanHaMUYEeCKNX NPoLLECCOB
TeKumoHHas MynbTmegminHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka
aygutopus

YyebHas ayautopus

CI'IeLI,VIaﬂVI3I/lpOBaHHaFI mebernb, gocka




J'Ia60paTopr|e YCTaHOBKU 114 onpeaeneHna BnaXxHOoCTu, 30J1bHOCTU U BbIXO4a NeTy4nx BeecTs
Tonnuea, na6opaTopHaﬂ YCTaHOBKa AndA onpegeneHna TennoTbl CropaHua TonnuBa, CTeH

A-203 y4ebHbI  "ABTOMaTU3MpPOBaHHas KoTenbHasi Ha rasoobpasHOM M >Xugkom Tonnmee",
nabopaTopHas yctaHoBka TennoBown Hacoc ¢ MIMNCO, KOMNbIOTEPHbLIE TPEHAXEPDI
JlTaGopaTopHble YCTaAHOBKM [AONnsl  MCMbITAHWSA pasfn4YHbIX KOHCTPYKUWIA TennooOMeEHHbIX

A-207 annapaToB, nabopatopHas yctaHoBka TennocHabxeHue ¢ MICO, nabopaTopHbin CTeHA No

nccnengoBaHMo TepMoanHaMny4eckunx npoueccoB




