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1. BBEOEHME K PABOYEN MPOrPAMME OUCLUUMIIUHDI

1.1. MecTo npenogaBaemMomn AUCLUNNMHbI B CTPYKType obpa3oBaTefibHOW NporpaMmmbl

basoBas I:l Obsa3arenbHas I:l JononHuTensHo
Bnok 1: ABNAeTCA PakynbTaTuBOM

BapunaTtnsHas Mo BbIGOPY I:l

1.2. Uenb gncumnnuHbl
Llenn pgucumnnmHbl COCTOAT B O3HakomMneHuum Oyaywimx 6akanaBpoB C  COBPEMEHHBIMU U
NepcnekTUBHLIMU TEXHOMOIMSIMM NPON3BOACTBA M Nepeaayvm noTpebutensam TennoBon 3HEPrMK, a Takke C
TMNOBbLIMU KOHCTPYKLUMSIMUA SMIEMEHTOB U NpuHLUMNamMu paboTel cuctem TennocHabxeHus. CcopmmpoBaTh
KoMneTeHuum  obydvatoweroca B 00nacTM  NPOMBILIMIEHHbLIX  KOreHepauMOHHbIX  UCTOYHMKOB
3HeprocHabxeHus.

1.3. 3agaum gucumnnuHbl

e 3apayM OCBOEHMSI AWUCUMMIUHBLI 3aKknio4yaloTCs B BblpaboOTKE YMEHWA U HaBLIKOB AN OLEHKU U
aHanusa u3nyYecknx nNpoLLECCOB, MPOTEKALWMX MPU MCMOMb30BaHUM CUCTEM TennocHabXeHus,
ocBOeHUKN HakanaBpamm METOAOB UX pacyYeTOB U OLEHKM 3P EKTUBHOCTH.

e [lpuBUTb CMOCOBHOCTN K CaMOCTOSITENIbHOMY MNPUOOPETEHUIO M WCMOMb30BAHUIO B MPaKTUYECKOW
0EeATeNbHOCTU HOBbIX 3HAHUN U YMEHWN.

e O3HaKkoMWUTb C CYLLECTBYHOLMMWU CUCTEMAMUN SHEProCHABXEHUS MPOMBbILIEHHbLIX NOTpebuTenen ot
T3C n TOL.

e YKasaTb MepCneKkTUBHblE HanpaBfeHWsi CHWXKEHUS MNOoTpPebnsemMbix pecypcoB npu Mpou3BoACTBE
TENIIOBOW U 3neKTpuyeckon aHeprum Ha TOC n TOL,.

e HayunTb BbINOMHATbL TENOBble pacyeTbl OCHOBHOIO M BCrMomoratenbHoro obopyanoBaHus TAC u
T3,

e [lpuBWTb HaBbIKM CaMOCTOSITENBHO NMPUHMMAaTb peLleHust Npu Bblibope ob6opynoBaHUS MCTOYHUKOB
3HeprocHabxeHusi 1 3EKTMBHOM €ro aKkcnyatauum.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06Yy4eHUsi N0 AUCLMMNIIMHE, COOTHECEHHbIX C
nfaHUpPyeMbIiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesNibHOWU NporpamMmmbl

Kop,

OTan dhopmmpoBaHus
KOMMeTEHL MM dopmynupoBka KOMMeTEHL M

MNK-3 CnocobHoCTb y4acTBOBaTh B NPOBEAEHUN 2
npeaBapuUTENibHOr0 TEXHMKO-3KOHOMMUYECKOT0
000CHOBaHWS NPOEKTHbIX pa3paboTok 3HEProoObLEKTOB U
MX 3NIEMEHTOB NO CTaHAAPTHBLIM METOAMUKaM.

MnaHupyemble pe3ynbTaTbl 00y4eHUA

3HaTb:

1) Buabl, KOHCTPYKUMM, XapakTePUCTMKM TenrnomexaHudeckoro obopygosaHus n yctpomncts TOC.
YmMeTb:

1) MnaHupoBaTb 1 NPOEKTUPOBaTb PaboTbl MO IKCMNyaTaLuM TennoMexaHn4yeckoro obopyaosaHus,
npegycmaTtpumeaTtb Heobxoaumble pecypchbl Ans BblNONHEHUs paboT

Bnagets:

1) NpaBunamu TeXHUYECKOW IKcnyaTaunm, 4eNCTBYIOWUMY OpraHM3aUMOHHO-PacNopPSANTENbHBIMY,
HOpMaTMBHbIMW, METOANYECKUMW LOKYMEHTaMu Mo BOMpocaM JKcniyaTaumm TennomMexaHu4eckoro
o6opyaoBaHus

1.5. AucumnnuHbl (NPaKkTUKKM) o6pa3oBaTeNnbHON NPOrpaMmMbl, B KOTOPbIX 6bIS1I0 HAYaTo
chopmupoBaHme KoMneTeHLMUN, yKa3aHHbIX B . 1.4:
e  OKOHOMUKa U ynpasneHue npombilneHHbIMK npeanpusatuamm (MK-3)
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2. COOEPXAHUE ANCLUMIIUHDI

HavnmeHoBaHue n cogepxaHne
y4ebHbIX Mogynen, Tem 1 hopm KOHTPONs

Bbigpensiemoe
BpeMs (4acbl)

o4YHoe
oby4eHve
0OYHO-
3a04Hoe
obvyeHuve
3a04Hoe
oby4eHve

Y4eGHbIN Mogynb 1. PacyeT TennoBbiX HAarpy3oK B cUCTEME TennocHabXeHus.

Tema 1. QHepreTnyeckas apPeKTMBHOCTb Tennodukaumm.

BeeaeHune. OueHka adhdpekTMBHOCTM Tennodukaumm. Nokasatenu yaenbHoro
pacxofa Tonnmea Ha BblpaboTKy TEMNMOBOW U aNeKTpuyeckon aHeprm Ha KOC, Tl
N B KOTEJTbHbIX.

14

Tema 2. TennoBoe noTpebneHue.

Buapel Tennosoro notpebneHus. Knaccndukauunsa TennosBbIix Harpy3ok. Pacyet
YacoBbIX Y FOAOBOrO pacxofoB TennoThbl MO Buaam Tennonotpebnenuns. [Mpadumk
NPOAOIMKUTENBHOCTMW.

12

Tekywmin koHTponb 1. (onpoc)

Y4ebHbIn moaynb 2. CucTeMbl TENNOCHAbXeHWs.

Tema 3. XapakTepucTtuka cuctem TennocHabkeHns.
Knaccudukaumsa cuctem tennocHabxeHus. Beibop TennoHocutens u tuna cuctemsl
TennocHabxeHus. BogsHbie 1 napoBble cUCTEMbI TENNOCHAGXEHNS.

12

Tema 4. Xapakrepuctuka cuctem otonnexus n NBC.
Cuctembl otonnenus, cuctemol NBC, Tunbl otonutenbHbIX Npubopos. HoBble Tumbl
CUCTEM TEMNOCHabXeHMs.

12

Tekywmi KOHTpob 2. (onpoc)

Y4yebHbI moaynb 3. PerynvpoBaHne BogsHbIX CUCTEM TEMNIOCHAGXEHUS.

Tema 5. Pexxvmbl perynmpoBaHusi BOAsHHbIX CUCTEM TENNOCHabXeHus.

MeTogabl perynupoBaHus. PerynupoBaHne 04HOPOAHON TENNOBON HArpys3ku.
TemnepatypHbIvi rpacduk. TennoBon 1 rmapaBnMyecKknin pexXmMbl Npu
perynupoBaHumn pasHoOpOAHOW Tennoson Harpy3ku. CBa3HOe perynmpoBaHmne no
COBMELLIEHHOW TENMOBOW Harpyske otonnexus n MBC.

12

Tema 6. M'vapaBnuyecknii pacyeT u paspaboTka rmapaBnmyecknx PeXMMoB BOAAHbBIX
TENMoBbIX CETEN.

MocnepoBaTenbHOCTL MMAPABINYECKOro pacyeTa. [mgpaenuyeckmne pexnmvbl
TennoBbIxX ceTen. [ocTpoeHne N Mcnonb3oBaHNE NbE3OMETPUYECKOTO rpaduka.
Bbl6op HacocoB TENNOBLIX CETEN.

14

TeKywWwmin KoHTposb 3. (onpoc)

YueGHbIN Mogynb 4. VHxeHepHoe 060pyaoBaHMe TENMOBLIX CETEN.

Tema 7. O6opynoBaHve TEMMOBLIX CETEN.
Tennosble ceTn. Cnocobbl Npoknagku, Tpyobl, ONopbl, TENMOBAs U30NALNS,
KOMMeHcaTopbl, apmaTypa. Tennosble MyHKThI

12

Tema 8. CucTeMbl yyeTa 1 peryniMpoBaHnsa TennonoTpedneHus.
N3mepeHne Temnepatyphbl, AaBNEHUs, pacxoaa TENNIOHOCMTENS U TENJOBOM
3Hepruu. Mpubopbl aBTOMaATUYECKOro peryimpoBaHus TennonoTpetneHus.

12

TeKyLwWwmin KOHTposb 4. (onpoc)

Y4ye6HbI Mogynb 5. VIHXeHepHble pacyeTbl TEMMOBbLIX CETEN.

Tema 9. PacyeT TennoBbIx noTepb N30JIMPOBAHHbLIX TEMNIONPOBOAOB.
|-|0Tepl/l Tenna npu Hag3eMHbIX, NOA3EMHbIX OeckaHarnbHbIX U KaHamNbHbIX
NpoKnagkax. Onpe,u,eneHme TONLWMHbI TENSIOBON M3onsaumm

12

Tema 10. NpoYHOCTHOM pacyeT TpyOONpOBOAOB.
PacueT Tpy6 Ha npoYHOCTb. PacyeT HanpsikeHun OT BHYTPEHHETO AaBneHus, OT
BECOBOW 1 BETPOBOW Harpy3ok. PacyeT M-06pa3Hbix KOMNEHCATOPOB.

12

TeKkyWwmn KOHTpOnb 5. (onNpoc)

2

TeKyLMi KOHTPOIb. (KOHTpornbHas paboTa)

KypcoBas pa6oTa

10

MpoMeXyTouHas aTTecTauMs No AUCUUNNNHE | 3k3aMeH

36

Yye6HbI Mogynb 6. Tennosas 3KOHOMWYHOCTb U 3HepreTndeckme nokasatenn TOC n TOL.

Tema 11. BnusaHue HavanbHbIX U KOHEYHBLIX NapaMeTPOB Napa Ha TEMMOBYHO
3KOHOMMUYHOCTL TIAC.
[MpomexyTouHbI Neperpes napa. PereHepaTtnBHbIM NOAOrPEB NUTATENBHOW BOAbI.

16
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Bbiopensiemoe
BpeMs (4acbl)

HaumeHoBaHue n cogepxaHue o] 0¥ 0@
yuebHbIX Moaynen, Tem 1 hopM KOHTPONs 835|¢2 _J% z g z
7Z|Zog oI
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Tema 12. Nokasatenu Tennoson akoHoMn4HocTn KOC n T3L.
CpaBHeHue TennoBon 3KOHOMUYHOCTM M SHEPreTUYECKMX nokasarenemn 20
KOHAeHcaunoHHoM anekTpoctaHuum (KOC) n TennoanektpoueHTpanu (T3L).
TeKywmnn KoHTponb 6. (onpoc) 2
YyebHbI Moaynb 7. Tennosasg cxema TOL.
Tema 13. Tennosas cxema TOL,. 18
CocTaBneHve 1 MeTogmKa pacyeTa NpuHUMNManbHOW TennoBon cxembl TOL.
Tema 14. OcHoBHOe o6opynoBaHue TOLL.
YCTPOWCTBO, OCHOBHbIE XapaKTEPUCTUKM U TENNOBLIE pacyeTbl OCHOBHOMO 18
TennomMmexaHuyeckoro obopygosanusa TOLL.
TeKyLWwmMn KOHTPOIb 7. (0Npoc) 2
YyebHbin moaynb 8. OTnycK TENNOBOW 3HEPTUU NPOMBbILLIIEHHBIM U KOMMYHasbHbIM NoTpeburensam.
Tema 15. OTnyck napa NPOMbILLIEHHLIM TEMMOBLIM NOTPEOUTENSM.
PenykunoHHo-oxnaanTeneHble 1 naponpeobpasoBaTerbHble YCTaHOBKM. 26
[MpMMeHeHne TEPMOKOMMNPECCOPHbLIX YCTAHOBOK.
Tema 16. OTnyck Tenna Ha OTOMMEeHNe KOMMYHasbHbIX MOTpebuTenen. 30
TennoBon pacyeT y3na ceTeBbIX Nogorpesarenen. Y3en noanuTkn TENOBON CETU.
TeKyWwmMn KoHTponb 8. (onpoc) 2
Yye6HbIN Moaynb 9. TexHnyeckoe BogocHabxeHne. TonnmnsHoe xo3anctso TOL. KomnoHoBka rmaBHoOro
Kopnyca.
Tema 17. cTo4HUKM 1 cuctembl BogocHabxeHus TOL.
Teepgoe ToNMAMBO ¥ TOMMMBHOE XO3AWCTBO ANsi €r0 NOArOTOBKN K CXKUMaHUio. 22
MasyTHoe xo3sancteo TOC.
Tema 18. Tunbl KOMNOHOBKW rnaBHoro kopnyca TOLI. 18
lMonepeyHas 1 NpogonbHas KOMMNOHOBKA rnaBHoro kopnyca T3LL.
TeKkywmn KoHTponb 9. (onpoc) 2
KypcoBas pa6oTta -
MpomexyToyHas aTTecTaums No AUCLMNINHE | 3aver 4
BCEIO: | 360

3. TEMATUYECKUIN NNAH

3.1. NNekunn
Homepa OuHoe oby4yeHune OuyHo-3a04HOE 0byyeHne 3aoyHoe obyyeHne
N3y4aembix TeM Homep Obvem Howmep Obbem Homep O6bem
cemecTpa (4acbl) cemecTpa (vacel) cemecTpa (4acbl)

1 6 4
2 6 4
3 6 2
4 6 4
5 6 2
6 6 4
7 6 2
8 6 4
9 6 4
10 6 2
11 7 2
12 7 4
13 7 6
14 7 6
15 7 4
16 7 2
17 7 2
18 7 2

BCEIO: 62

3.2. MpakTnyeckme 3aHATUA
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Homepa
n3yyaemblx
TeM

HaumeHoBaHne
1 popma 3aHATUN

OuyHoe oby4eHre

OuyHo-3a04HOE
obyyeHne

3aouHoe oGyyeHune

Homep O6bem
cemecTpa (4acbl)

Homep O6bem
cemecTpa (4acbl)

Homep O6bem
cemecTpa (vacbl)

OHepreTuyeckas

3¢ peKTUBHOCTbL
Tennodukaummn

OueHka ahheKTUBHOCTH
Tennodukauun. MNMokasarenu
yOenbHOro pacxoga Tonnvea
Ha BbIpaboTKy TEMMOBOW U
3MNEeKTPUYECKON SHEPTMUN Ha
KOC, T3L 1 B KOTENbHbIX.

TennoBoe notpebneHune
Buabl Tennosoro
notpeodneHus.
Knaccudmkaums TennoBbix
Harpy3ok. Pac4eT 4acoBbix 1
ro4oBOro pacxodoB TENNOTbI
no BMaam
TennonoTtpebnexus. padumk
NPOAOIMKUTENBHOCTH

XapakTepucTuka cuctem
TennocHabXxeHus
Knaccudukauns cuctem
TennocHabxeHus. Bbibop
TennoHocuTens n Tuna
CUCTEMbI TENNOCHAOXEHNS.
BogasiHble 1 napoBble
CUCTEMbI TENIOCHABXKEHNS.

Pexumbl perynuposaHusi
BOAAHbLIX CUCTEM
TennocHabXxeHus

MeToabl perynupoBaHus.
PerynupoBaHue ogHopogHom
TENIOBOW HarpysKku.
TemnepatypHbIn rpaduk.
TennoBon n rmapaBAN4ecKni
pexXumbl Npu perynmpoBaHnm
pa3HOPOAHOW TEMSOBOW
Harpysku. CesisHoe
perynvposaHue no
COBMELLIEHHOW TEMnmnoBown
Harpyske otonneHus n MBC.

MmapaBnuyecknin pacyeTt m
pa3paboTka
rmapaBliNyeCKUX PEXUMOB
BOASAHbIX TEMJIOBbIX CeTen
lMocnepoBaTenbHOCTL
rmgpaBrnmnyeckoro pacyeTa.
M'MapaBnuyeckne pexmmbl
TENmnoBbIX CETEN.
MocTpoeHune n
nucnosnb3oBaHue
Nbe30MeTPU4ECKOro
rpacmka. Beibop HacocoB
TENMNoOBbIX CETEMN.

PacuyeTt TennoBbIX noTepb
M30JINPOBAaHHbIX
TennonpoBoAoB

MoTtepu Tenna npu
HaA3eMHbIX, MOA3EMHbIX
HeckaHanbHbIX U KaHamnbHbIX
npoknagkax. Onpegenexue

POa

06bekToB XKKX
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Homepa H OuyHoe oby4eHre QuHo-3804HOE 3aoyHoe obyyeHne
M3yUAEMbIX ammeHosaHmev obyyeHne
Tem 1 popma 3aHATUN Homep Obbem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (vacbl)
TOSLLMHBI TEMSIOBOWN
msonauum
OnpepgeneHune BNUsHUSA
HayanbHbIX U KOHEYHbIX
11 napameTpoB napa Ha 7 >
TENIOBYH 3KOHOMUYHOCTH
T3C. MNpomexyT. neperpes
napa
CoctaBneHune 6anaHcoBbIX
YPaBHEHUIN aHeprnm
12 7 2
cxuraemoro Tonnmea. Krg
TOC un TOLU
PacueT peayKUunoHHO-
13 oxnaguTerbHbIX YCTaHOBOK 7 2
npu oTnycke napa
notpedburensm
OTnyck napa n3
13 napornpeobpasoBaTtenbHOm 7 2
YCTaHOBKW U €ro pacyer.
OTnyck napa ¢ NOMOLLbIO
13 TEPMOKOMMNPECCOPOB, UX 7 2
pacyet
OTnyck Tenna Ha oTonneHue.
14 PacueT y3na ceteBbix 7 2
nogorpesaTenemn
PereHepaTtuBHbI nogorpes
15 nutaTenbHom Boabl. Pacyer 7 2
JeaspaTopHbIX YCTAaHOBOK
15 Pacuet y3na noanutku 7 2
TENNOBOW CETU
BkntoyeHue B TeNnosyto
15 cxemy TOL, p?quMpMTeneVl 7 4
HernpepbIBHOW NPOaYyBKN.
Pacuyer.
Mpumep pacyeTa TennoBom
15 7 4
cxembl TOU
15 "opoBble nokasaTenu paboThbl 7 4
T3l
BCEIO: 62
3.3. llabopaTopHble 3aHATUSA
Homepa H OyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4yeHne
M3y aEMbIX aumeHosaHne obyyeHune
Tem nabopaTopHbIX 3aHATUIA Homep Obbem Homep O6bem Homep O6nem
cemecTpa (4acbl) cemecTpa (yacbl) cemecTpa (yacbl)
3KcnepuMmeHTalbHble
1 nccnenoBaHusa 3dGeKTUBHOCTH 6 4
CUCTEMDbI TENIOCHABKEHUSA
M3yyeHune ycTpoictea n
4 OCHOBHbIX XapaKTEPUCTUK 6 4
YCTPOMCTB CUCTEMBI OTONNEHNA
4 OnpepeneHve Ten100TAAYM 6 4
OTONUTENbHbIX NPUHOPOB
OnpepeneHne noTepb TENJ0BOWM
8 3Hepruu npu ee 6 5
TPaHCNOPTUPOBAHUN
BCEIO: 17
4. KYPCOBOE NPOEKTUPOBAHUE
PMa 13.03.01 WCTOYHMKM U cMCTeMbI TeNNOCHabXeHNs TENNIOTEXHOMOrMYECKUX NPeanpuaTUii 1 CrpaHuua 7 3 16
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4.1. Llenn kypcoBou paboTbl
Llenn BbINOMHeHWs KypcoBOW paboTbl COCTOST B MPUOBpPETEHMM HAaBLIKOB CaMOCTOSTENLHOro
MPUHSATUS OCHOBHbIX UHXEHEPHbIX PELUEHMI NPU NPOEKTUPOBAHUN CUCTEMbI TEMNOCHAOXEH WS

3apaum KypcoBom paboTbl

3apaun BbINOMHEHUSA KypcoBOM paboTbl 3aknoyalTcs B BblpaboOTKe YMEHWM U HaBbIKOB BbliOopa
TenrnoHocuTensl, Tuna CUCTEMbl TennocHabXeHWsi, TemnepaTypHoro rpaduka, pacyeta um cnocobos
perynMpoBaHus TENfoBOM Harpysku, Bblbopa TennoreHepupylowero M HacocHoro obopyaoBaHus,
cnocoboB NpoknagkM U UHXeHepHoro obopyaoBaHMs TENJOBbLIX CETEN, OLEHKN 3PEKTUBHOCTU MPUHATBIX
TEXHUYECKNX PELLUEHUN.

MpuBWUTL CMOCOBGHOCTM K CaMOCTOATENBHOMY  MCMOMIb30BAHMIO COBPEMEHHOW HOPMAaTWMBHOMN
nutepatypbl, HEOH6XOAMMON NPU NPOEKTUPOBAHMUM CUCTEM TEMMNOCHABXEHNS.

4.2. TemaTuka KypcoBomn paboThl
PacyeT cuctembl TennocHabGXeHUs MPOMBILLMIEHHbIX M KOMMYHanbHO-ObITOBLIX MOTpebutenen B
3ajaHHOM HacCeneHHOM MyHKTe

4.3. Tpe6oBaHMA K BbINOJIHEHUIO U NPeACTaBNEHUIO Pe3yJibTaTOB KypCcOBOM paboThl
PaGoTa BbINONHAETCH MHAMBMAOYANbHO C UCMOMb30BaHNEM OEVCTBYIOLLEN HOPMAaTUBHO-TEXHUYECKOA
nMTepaTypbl, pacyeTHbIX NPorpamMm.

PesynbTaTbl NpeacTaBnsaoTCs B BUAE MNOSCHUTENbHOW 3anuckn obbemom 60-70 €. neyaTHOro Tekcra,
cogepxatiero cregytoLime obsasaTernbHble 311EMEHTbI:
e (OBoCHOBaHWe Ha KaxaoM dTane NPUHATBIX MHXXEHEPHbIX peLleHni
e Pacyerthl,
o [pacuiku,
o Unnioctpauuu,
e  JKOHOMMYECKUIN aHanu3 aPEKTUBHOCTU MPUHATBLIX TEXHUYECKUX PELLEHMNI.

5. TEKYLMA KOHTPOJb YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 06yueHme OuHo-3a04Hoe 3aoyHoe obyueHne

yHEOHbIX dopma y obyyeHune y
moayneu, no

KOHTpOns

KOTOPbIM onTPO “ Homep Kon-Bo Howmep Kon-Bo Homep Kon-so
NpoBOAMTCS 3HaHU1 cemecTpa cemecTpa cemectpa

KOHTPOJ1b

1,2,3,4,5 Onpoc 6 5

6,7,8,9 Onpoc 7 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLUEIOCA

Ou4Ho-3a04HOE

Buabl CamMoCTOSITENbHOM paboThi OyHoe 06y4eHne oBydeHMe 3ao4Hoe 0by4eHne

obyuvatoLerocs Homep O6bem Homep Obbem Homep O6bem

cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TEOPETUYECKOrO MaTepmana 6 19
MoaroToBka K NPAKTUYECKUM 3aHATUAM 6 20
[MoprotoBka k NabopaTopHbLIM 3aHATUAM 6 10
BbinonHeHne kypcoBoi paboTbl 6 10
MoproToBka K aK3ameHy 6 36
YcBOeHWe TeopeTuyecKkoro martepmana 7 60
[NogroToBKa K MPakTUYECKUM 3aHATUSM 7 60
MNogroToBka K 3a4eTy 7 4

BCEIO: | 183+36

7. OBPA3OBATEJIbHbIE TEXHOJNTIOTNA

7.1. XapaKkTepucTvKa BUAOB U UCMOJb3yeMbIX MHHOBALMOHHbLIX DOPM y4eGHbIX 3aHATUN

O6beMm 3aHATUI

HanmeHoBaHue
V|CI'IOJ'Ib3yeMbIe MHHOBALMOHHbIE d‘)OprI B MHHOBALUWMOHHbIX cbopmax
BMAOB Y4eOHbIX (vace!)
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Nekunn Pa3bop KOHKPETHbIX CUTYyauUuid MpW 3KCnyaTauum cucTem

TennocHabxeHus (NofTHoe aBapuUiHOE 3aMOPOXKEHNE T.
TuxeuHa B 2003 ., nepeBoa CUCTEMbI TEMSOCHABXEHNS T. 17
lMprosepcka ¢ OTKPLITON Ha 3aKpbITY0 CUCTEMY
TennocHabxeHusa n ap.)

MpakTnyeckue Mounck BapnaHToOB peLleHns NpobnemHbIx cuTyauun (case-
3aHATUA study); npeseHTauusa gomMalluHero 3agaHus.

17

BCEIO: 34

7.2. Cuctema oueHMBaHUS1 yCNeBaeMoCT U AOCTUXKEHNN 00yYaroLWNXCA ANns NPOMeXyToYHOMN
aTTecTauum

TpaguumoHHas | X 0annbHO-penTUHroBas

8. OBECMNEYEHUE ANCLUUMIIUHDBI

8.1. YyebHasa nutepartypa
a) ocHoBHag y4yebHasa nutepaTypa

1. Nopg pen. B.M. JlebegeBa. VICTOUHMKIN N cUCTEMbI TENNOCHABXEHNSI NpeanpUATUA [ONeKTPOHHbLIN
pecypc]: y4eOHNK.— ONeKTpoH. TekcToBble AaHHble.— UM3g-8o YMLU XKOT (MapwpyT) 2013 r. 384
ctp.— Pexxum goctyna: http://www.iprbookshop.ru/26805.— 3B6C «IPRbooks».

2. Wykypos N.C. imxeHepHble ceTn [QneKTpoHHbIN pecypc]: yuebHuk/ Wykypos W.C., Obskos U.I".,
Muknpun K.M.— 3nekTpoH. TekcToBble AaHHble.— M.: MOCKOBCKUI rocyaAapCTBEHHbIN CTPOUTENBHbIV
yHuBepcuteT, An Nn Op Meana, 36C ACB, 2016.— 278 ¢c.— Pexum gocTyna:
http://www.iprbookshop.ru/49871.— 3BC «IPRbooks».

6) pononHuTenbHasa y4ebHas nutepatypa

3. Benoycos, B.H. Cuctembl 1 y3nbl ydyeTta pacxoga aHepropecypcos [TekcT] : y4eb. nocobue / B.H.
Benoycoe, C.H. CmopoauH, B.FO. JTakomkun; CM6I TYPI, kad. npom. TennoaHepretukn. — CI6, 2014.
— 20 c.— Pexum pocTtyna: http://nizrp.narod.ru/metod/kpte/7.pdf.— 3nekTpoHHasa 6ubnmoTeka
METOAMNYECKMX YKazaHui, y4ebHo-MeToamnyeckmx nocobun BLUTD.

4. MpaBuna TexHWkn 6e30NacHOCTM NpY SKCNyaTaumMm TenfIoOMexaHU4eckoro obopyaoBaHms
anekTpocTaHumin n Tennosbix ceten PL 34.03.201-97 / — ONeKTPOH. TEKCTOBbIE AaHHble.— M.:
Wspatenbckuin gom SHEPITNA, 2013.— 200 c.— Pexwum goctyna:
http://www.iprbookshop.ru/22728.— 3BC «IPRbooks».

5. CTponTenbCTBO, PEKOHCTPYKUUS, KanuTanbHbIN PEMOHT OO bEKTOB KanuTanbHOro CTPOUTENbCTBRA.
NhxxeHepHoe 06opyaoBaHune 30aHnA U COOPYXXEHUI 1 BHELWWHWE ceTu. ABTOMaTU3aums MHXEHEPHbIX
CUCTEM 30aHUIN U COOPYXEHUN [ONEKTPOHHbLIV pecypc]: COOPHUK HOPMaTUBHbBIX akTOB U JOKYMEHTOB/
— OneKTpoH. TekcToBble AaHHble.— CapaToB: An v 3p Meauna, 2015.— 466 c.— Pexum goctyna:
http://www.iprbookshop.ru/30240.— 3B6C «IPRbooks».

8.2. MepeveHb y4eGHO-MeTOANYECKOrO obecneYyeHust Ansi CaMoCTOATeNbLHOW PaboTbl
obyyvarowwmxca no AUcCUmnIIMHe

6. MBaHo B.[]. CucteMbl TennocHabXeHus npeanpusaTuii: ydebHo-meToguveckoe nocobue ons
CaMOCTOSATENbHON NOArOTOBKM U BbINOMHEHUS KOHTPOIbHbLIX U KypcoBon pabot / CM6IrTYPI. CI16.,
2014. — 118 c.— Pexum gocTtyna: http://www.nizrp.narod.ru/metod/tsuitd/1.pdf.— 3b BLUT3.

7. iBaHoB B.[l. Cuctembl TennocHabxeHus npeanpuaTuin: y4ebHo-MeTogmdeckoe nocobuve gnsi
CaMOCTOATENbHON NOArOTOBKM U BbINOMHEHNS KOHTPOIbHbIX U KypcoBon pabot / CM6IrTYPI. CI16.,
2014. — 118 c.— Pexum gocTtyna: http://www.nizrp.narod.ru/metod/tsuitd/1.pdf.— 3b BLUT3.

8. MuHko B.A. KomnnekcHoe NnpoekTupoBaHue YyCTaHOBOK LieHTparibHOro BOASAHOrO OTOMNMEHUS 34aHUI
XWUIMULLHO-TPaXKAaHCKOro HasHayeHns [QneKTpoHHbIN pecypc): yyebHoe nocobue/ Munko B.A.,
MognopuHos b.9., CemnHeHko A.C.— 3neKTpoH. TeKCToBble AaHHble.— benropoa: benropoackun
rocyapCTBEHHbIV TexHonormyeckni yHneepcutet um. B.I". LLyxosa, 36C ACB, 2013.— 179 c.—
Pexum goctyna: http://www.iprbookshop.ru/28348.— 3BC «IPRbooks».

9. 3enukoB B.B. CnpaBoYHUK MHXEHEPA MO OTOMNSEHMIO, BEHTUMNSILMU N KOHAULMOHNPOBAHUIO
[OnekTpoHHbIV pecypc)/ 3enukoB B.B.— OnekTpoH. TekcToBble AaHHble.— M.: UHdpa-UNHxeHepus,
2013.— 624 c.— Pexum goctyna: http://www.iprbookshop.ru/13551.— 3BC «IPRbooks».

10. BernsipoB A.3. OCHOBbI NPOEKTUPOBAHUSA TEMMOBLIX YCTAHOBOK [ONIEKTPOHHbIN pecypc]: yuebHoe
nocobve/ bernapos A.3.— 3neKTPoH. TekcToBble AaHHble.— M.: MOCKOBCKMIA roCy4apCTBEHHbIN
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cTpouTenbHbii yHuBepcuteT, Ain N Op Meawna, O6C ACB, 2015.— 207 c.— Pexwnm goctyna:
http://www.iprbookshop.ru/40576.— OBC «IPRbooks».

8.3. NepeyeHb pecypcoB HhOPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoaUMbIX 4N OCBOEHUS AUCLMNIIUHBI

1. OnekTpoHHas 6ubnuoteka BLUTS CM6IrYMTAO: http//nizrp.narod.ru/ebmu_m.htm.

2. OnekTpoHHasa 6ubnuoteka CreryrnTa: http://www.iprbookshop.ru.

3. Mspgatenbckuint gom M3W - publish@mpei.ru, publish@mpei- publishers.ru.

8.4. NepeyeHb MHPOPMALUNOHHBbIX TEXHONOIMIA, UCNOJIb3YEeMbIX NPU OCYLLEeCTBIIEHUHU
o6pa3oBaTenbHOro npouecca No gUcUMnsiMHe, BKIKOYasa nepevyeHb NPporpaMMHOro o6ecnevyeHms u
MH(pOPMALMOHHBbIX CNPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1.

2. Microsoft Office Professional 2013.

3. AutoDesk AutoCAD 2015.

4. AutoDesk Inventor 2015.

8.5. OnucaHme martepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOM ANA OCYLLEeCTBIEHUA
obpa3oBaTeNibLHOro npowecca no AUMCUMNnHe
1. KoMmnbloTepHbIl Knacc.

8.6. UHble cBepeHMA u (unu) matepuansl
1. [leMOHCTpaUMOHHbIE, pa3gaToyHble maTtepuansi.
2. Katanoru aHepreTnyeckoro obopygosaHus.
3. MakeT TennoBoro nyHkTa.

9. METOANYECKHUE YKA3SAHUA OANA OBYYAKOLWMUXCA MO OCBOEHUIO

ANCLUUNIIUHDI

Buabl y4ebHbIx
3aHATUN U
camocTosiTenbHas
paboTta
obyyvaroLmxcs

OpFaHVI3aLIMF| OeATEeNIbHOCTU o6yt-|arou.|,eroc9|

Jlekuumn

Pa6oTa ¢ NekuMoHHbIM MaTepuarioM, y4eGHON 1 TEXHUYECKOoN NUTepaTypon,
NHTepHeT-pecypcamu. PopMynmnpoBka BbIBOAOB.

MpakTnyeckne
3aHATUSA

Pa6oTa ¢ HopMaTUBHO-TEXHUYECKOWN NUTepaTypoii, aHan1a NpMMepoB pacyeTa
3 HEKTUBHOCTY PA3NUYHBIX AaBTOHOMHBIX UCTOYHWUKOB 3HEPTOCHAGKEHNS,
NnoAroToBKa OTBETOB K KOHTPOJIbHLIM BOMPOCaM, NPOCMOTP NpUMEPOB
pa3paboTaHHbIX NPOEKTOB PEKOHCTPYKLIUM CUCTEM TeNNoCcHabXeHuUs!, pellieHne
3agady no oueHke ahPeKTUBHOCTN MHBECTULIMIA C NMPUMEHEHNEM Pa3IINYHBIX
MeToA0B, (DOPMYIIMPOBKA BbIBOAOB.

JlabopaTopHble
3aHATUA

JlabopaTopHble 3aHATUS CNOCOOCTBYIOT Pa3BUTUIO MPAKTUYECKMX HABLIKOB BNaAeHuWs
n3y4yaemMbiMn MeTO4aMU, O60pyﬂOBaHI/IeM, TexHonormamMmun n gp. B npowlecce
B3aI/IMOLI,eI7ICTBI/IF| CO cneuunanbHO pa3pa60TaHHbIMVI MoAellbHbIMU YCTaHOBKaMu,
npegnonaratoT nposeaeHne y4ebHoOro akcnepMmMeHTa Ha nabopaTopHO YyCTaHOBKE,
HabntogeHue 3a npoueccom. Ha nabopaTtopHbIX 3aHATMAX 00yvatoLmnncsa nlyvaet
npoLecc unn o6bEKT Ha OCHOBE B3aUMOAENCTBUSI C HAaTypHON Mogenbto. B
pesynbTaTe npoBeAeHUs nabopaTopHOro 3aHATMS 0By4YatoLMnCs AOSHKEH NGO
MOHSATb NPUHLMMNbLI YCTPOMCTBA M paboThl n3ydaemoro obopyaosaHus. Crneayet
npeaBapuUTeNbHO U3YUYNTb METOAMYECKME YKa3aHUs MO BbIMONHEHWUO NabopaTopHbIX
paborT.

CamocrTosiTenbHas
paboTta

PacluunpeHue n 3akpenneHme 3HaHU, YMEHMI N HABLIKOB, YCBOEHHbIX Ha
NPaKkTUYECKMX 3aHATUSAX MYTEM CAaMOCTOSTENBHON NPopaboTkM y4ebHO-
METOLMYECKNX MaTepManoB No QUCLMMNIIMHE U OPYTUM UCTOYHUKaM MHGOpPMaLnn.
PelueHune npakTuyeckmx 3agad; npopadoTka KOHKPETHBIX CUTYaLNii; NCNONb30BaHNE
WHTEPHET-pecypca.

[Insa BbINONMHEHMS KypCOBOW paboThl HEOO6XOOMMO M3yYeHNe Hay4yHON, y4ebHOoW,
HopMaTuBHOW K Ap. nutepaTypbl. OTo6paTh HeObXoaUMBIM MaTepurar; NpoBeCTU
npakTu4eckMe pacyeTbl No Teme, cOOPMyNMpPoBaTh BbIBOAbLI U pa3paboTaTb
KOHKpEeTHble pekoMeHaauumn no AOCTUXKEHMIO NOCTaBEHHOM Lienu 1 3agav.

Mpu NOAroTOBKE K 3a4eTy M aKk3aMeHy Heobxoanmo npopaboTaTb KOHCMEKTbI NTEKLMIA
N MPaKTUYECKUX 3aHATUIA, PEKOMEHOYEMYIO NUTepaTypy, KaTtanorn sHepreTM4eckoro
060pyoBaHNs, COCTaBUTb anropMTMbl OTBETOB Ha BOMPOCHI K 3K3aMEHY U 3a4eTy,
npogyMmatb OTBETbl HA BO3MOXHbIE€ JOMNOMHUTENbHbIE BONPOCHI Npenogasartens.
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10. OHA OLLEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnncaHue nokasatenen u KputepuneB oueHuUBaHnA KOMMNEeTeHLMN Ha Pa3sINYHbIX ITanax nx
CbOpMMpOBaHVIFI, onucaHue wkKan oueHnBaHuA

10.1.1. NMokasaTenu oueHUBaAHMA KOMNETEHUMN Ha 3Tanax nx opMmmpoBaHus

cucTem TennocHabxeHnsa ansa pa3paboTkm
pekomMeHAaummn No nx yCoBEPLUEHCTBOBaHMIO.

Kop,
HavmeHoBaHue Mpencraenexne
KOMMeTEHL MM
. OLLEHOYHOro OLLEHOYHOro
(aTan lMokaszaTenu oLeHMBaHUSA KOMNETEHLNI
cpencrtea cpencTtea B hoHAe
OCBOEHUSA)
MK-3 (2) 1. CTygeHT AeMOHCTPUPYET 3HaHne oTevecTBeHHon | 1. YcTHoe 1. MNMepeveHb
1 3apybexxHON Hay4YHO-TEXHUYECKON nuTepaTtypbl U1 | cobecenoBaHue BOMPOCOB ), K
nepuoanYeckux U3gaHun, NnaTeHTHON nNuTepaTyphl, 2. Tunosoe ak3ameHy (50
WHTEPHET-NOPTAaNoB, CEMUHAPOB, KOH(EPEHLMH, npakTu4eckoe BOMpPOCOB), K
BbICTaBOK Mo TemaTtuke TAC 1 TennocHabxeHus. 3agaHue 3a4eTy (26
2. HaxoguT Bpemsi 4ns noceLeHnst BbICTaBOK U 3. KypcoBas BOIMPOCOB)
yyacTus B CeMMHapax 1 KoHEepeHUUsaxX no paboTta 2. MNepeyeHb
TemaTuke TOC u TennocHabXxeHus. NpaKTUYeCcKmX
3. Obnagaet npyeMamMmm UHXEHEepPHOro aHanusa 3agaHmn(23
pe3ynbTaTtoB pacyeTa pexumoB paboTel TOC n 3agaun)

3. Tema n 3agaHus
K KypcoBou paboTte
(25 BapuaHTOB)

10.1.2. OnucaHue WKan 1 KpuTepmueB oLeHMBaAHNA CCHOPMMPOBAHHOCTU KOMMNETEeHLMN

Kputepum oueHnBaHus chopMMpoBaHHOCTU KOMMNETEHUUN

OueHka o KpuTtepun oueHnBaHnst chopMUPOBAHHOCTMN KOMMETEHLWIA
TpagMLMOHHON
Wkane YcTHoe cobecenoBaHme KypcoBas pabota

OTnMYHO 3HaEeT NpUHLUMN paboTbl [MonHoe 1 pa3HOCTOPOHHEE pacCMOTpPeEHME
TENIOBOW 3NIEKTPUYECKON CTaHLNN, BOMNPOCOB, CBUAETENBCTBYHOLLEE O
3HaeT nepeyYeHb OCHOBHOIO 3Ha4YUTENBbHON CaMOCTOATENbHOM paboTe ¢
obopynoBaHusa TOC, 3HaeT NpuHLMN NCTOYHMKaMK. KayecTBO UCMOMHEHNSA BCEX
paboTbl KaX4oro anemMeHTa B 3neMeHToB paboTbl COOTBETCTBYET
OTAENbHOCTU, OTIMYHO 3HAET CYLUHOCTb | TpeboBaHMAM, coaepXaHue NoSTHOCTbIO
hbU3NYEeCKUX NPOLLECCOB, MPOTEKALLNX COOTBETCTBYET 3afaHuto. [lonyyeHHble
Ha TOC. CnocobeH BbICTPO 1 rpamoTHO pesynbTaTbl NpeacTaBneHbl Ha OCHOBAHWM
OLEHUTb BRMSIHWE BHELLIHUX YCIOBUIA Ha N3y4YyeHnst n aHanusa vccnegyemon
npoTeKaHne NpoLEeccoB U OLEHUTb anekTpuyeckon uenu. [aHbl
B3aUMHOE BNWsIHWE NMPOLLECCOB APYr Ha ncyepnbiBaoLme BbIBOAbl U NOSHbIE

OTMNYHO apyra. Bnageet MeToankon TENOBOroO OTBETbI Ha NOCTaBIIEHHbIE BOMPOCHI.
pacuyeta TOC. CBOGOOHO 1 YBEPEHHO PaboTa npeacrasneHa K 3awuTe B
onepupyeT NpeaoCTaBneHHON Tpebyembie Cpoku.
nHdopmaumen. CnocobeH nerko
OpPMEHTUPOBATBLCA NMPU BUOAOU3MEHEHUMN
3aaHun, ucnonb3yeT B OTBETE
Martepuan MoHorpacduyeckom
nuTepaTypbl, NPaBUIIbHO 0OOCHOBLIBAET
NpUHATOE peLleHne, BnageeT
pPa3HOCTOPOHHUMM HaBblkaMu U
npuemMamu BbINONHEHNSI NPaKTUYECKUX
3ajau.
XopoLo 3HaeT NpuHUMN paboThbl PaboTa BbinonHeHa B HE0OXo0aAMMOM
TENIOBOW 3NIEKTPUYECKON CTaHLUN, ob6beMe Npu OTCYTCTBMM OLLNOOK, YTO
OOnycKaeT He3HaunUTeNbHbIE OLIMOKN NpU | CBUOETENLCTBYET O CAMOCTOATENBHOCTH

XOpOLLO onpeneneHnun OCHOBHOIro obopyaoBaHust | Npu paboTe ¢ UCTOYHUKaMKN MHopMaLmm.
T3C. XopoLo 3HaeT CyLIHOCTb MonyyeHHble pe3dynbTaThl CBA3aHbI C
PU3NYECKUX NPOLLECCOB, NPOTEKALLNX 0a30BLIMU NOHATMSIMI B obnactu
Ha TOC. CnocobeH OLEHUTb BNUsSHUE 3NEKTPOTEXHMKW. [laHbl NONHbIE OTBETHI HA
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BHELLIHUX YCMOBWU Ha NpoTekaHne nocTaBfieHHbIE BOMPOCHI, HO UMEKT MECTO
MPOLLECCOB M OLIEHNTb B3aUMHOe HEeCYLLLECTBEHHbIE HAPYLLEHWS B

BMMSHME NPOLLECCOB ApYr Ha Apyra ochopMneHnn paboTbl UNN AaHbl HEYEeTKME
JonyLeHnemM He3HauyMTeNbHbIX OWMOOK. | BbIBOALI, UMM HAPYLUEHbI CPOKK

CnocobeH NorMyHo MbICnnNTb, CNocobeH | NpegocTaBneHns paboTbl k 3awuTe.
CUCTEMHO u3naratb Matepuarn, unanaraet
€ro, He JomnycKkasl CyLLECTBEHHbIX
HeTo4yHocTen. CnocobeH 3hPEKTUBHO
NPUMEHSATb TEOpPEeTMYECKUE MOSTOXKEHMS
NPV peLleHnn NpakTUYECKMX BOMPOCOB U
3agady, BnageeT HeobxoauMbIMHU
HaBblkamMy 1 NPUEMaMM X BbINOMHEHNS.
[onyckaeT egUHUYHbIE OLLINGKM B
peLueHuun npobnem.

MmeeT cnaboe npeacraeneHme o 3agaHue BbINOMTHEHO MOMHOCTLIO, HO B
npyvHUMnax paboTbl TENNOBOW paboTe eCcTb OTAENbHbIE CYLLECTBEHHbIE
3NEKTPUYECKON CTaHLMK, AonyckaeT OLUMBKN, NPUCYTCTBYOT HETOYHOCTU B
oLmMBKN Npu onpeaeneHn OCHOBHOIO oTBeTax, NMMbo Ka4yecTBO NpeaCcTaBreHUs
obopynoBaHua TOC. Nmeet cnaboe paboTkl HM3Koe, NMbo paboTa
npeacTaBrieHne O CYLLHOCTHU npeacTaBrfieHa ¢ ono3gaHnem.

dhm3m4ecknx NpoLeccoB, NPOTEKAOLLNX
Ha TOC. CnocobeH NpUMEHUTb 3HAHUS
YOOBNETBO- TONbKO OCHOBHOIO Martepuana,

pUTENbHO OOmnyckaeT HETOYHOCTU, HEAOCTaTOYHO
npaBuibHble (POPMYMPOBKN.
[onyckaeT HapyLLeHNs Norn4eckon
nocreaoBaTenbHOCTU B U3MOXEHUN
nporpammHoro matepuana. imetotcs
3aTpyaHeHus ¢ BbiBogamu. CnocobeH K
PELUEHMNIO KOHKPETHBIX NMPaKTUYECKMX
3agay 13 yucrna npegycMoTpeHHbIX
paboyel NnporpaMmmonn.

He 3HaeT npuHumn paboTbl TENOBOK OTcyTCTBME OQHOMO UINN HECKONBKUX
3NEKTPUYECKON CTaHUMK, He 3HaeT obs13aTeNnbHbIX 3NEMEHTOB 3agaHus, Nnbo
nepevyeHb OCHOBHOrO 06opyaoBaHus MHOFOYMCINEHHbIE rPyOble OLWNOKM B
TOC. He 3HaeT cylwHOCTb hU3nYecknx paboTe, Nnbo rpybble HapyLLEHWS NpaBun
npoueccos, npotekatowmx Ha TOC. He 0GOpMIIEHUS U CPOKOB NpeacTaBneHunst
HeyaoBneTso- | CNOCOOeH nanaratb Marepuan paboTbl. HecnocobHOCTb OTBETUTHL Ha
pUTENBHO nocrnegoBaTenbHO, JonycKaeT BOMpockl 6e3 NomoLLM NnpenogasaTens.

CYLLECTBEHHbIE OLLIMOKMN, HEYBEPEHHO, C
GonbLLUNMMK 3aTPYAHEHUSIMU BbIMOSHAET
npakTnyeckue 3agaHus. He cnocobeH
nNpoaomkuTb obyyeHne 6es
OOMOSNTHUTENbHbIX 3aHATUN.

3auteHo CB0b60AHO 1 yBEPEHHO OnepupyeT NpeaoCTaBneHHON MHOPMaLMen, OTIIMYHO
BMNageeT HaBblkaMy aHanm3a u cuHTe3a MHopMaLuun, 3HaeT BCE OCHOBHbIE METOAbI
peLleHuns npobnem, npegycMoTpeHHble y4ebHOM NporpamMmmon, 3HaeT TUMUYHbIE
OLUMOKN Y BO3MOXHbBIE CIIOXXHOCTW NPU PELLEHUN TON UK MHOW Npobnembl 1 cnocobeH
BbIOpaTh 1 3P HEKTUBHO MPUMEHUTL TOT UM MHOW afeKBaTHbIN METOL, peLLEHNS
KOHKpeTHOoM npobnemMbl. CnocobeH Nnerko opueHTMpoBaTbCS NPy BUOOU3MEHEHUM
3a/laHusi, UCMONb3yeT B OTBETE MaTepuan MoHorpaduieckon nutepaTypbl, NPaBUbHO
060CHOBbIBAET NPUHATOE pELLEHNE, BliageeT pasHOCTOPOHHUMU HaBblkaMu U
npuemamu pelleHus 3agad. 3HaeT NpuHUMN paboTbl TENNOBOW 3NEKTPUYECKOW
CTaHLMK, 3HAeT nepeyveHb OCHOBHOro obopynoBaHust TAC, 3HaeT npuHUMN padoThbl
Ka)Joro afieMeHTa B OTAENbHOCTM, OTIIMYHO 3HAET CYLLHOCTb (hM3NYECKMX MPOLIECCOB,
npoTekawLwmx Ha TAC. CnocobeH BbICTPO M FPaMOTHO OLEHWUTb BIIMSIHAE BHELLHUX
YCIOBUI Ha NpOTEKaHNe NPOLLECCOB U OLLEHUTbL B3aUMHOE BIIUSIHWE MPOLLECCOB APYT Ha
apyra. O6yyaoLwnincs BHUKAET B CMbICI YCIOBUSA 3aayn, NOHMMAaET NnaH ee
peLleHnsl, OAHAKO, HE MOXET B NOJSIHOM Mepe C MOMOLLbI MaTeMaTU4eCcKoro annapara
peanu3oBaTb ee peLlleHne. 3HaeT pasMepHOCTM U3MYECKUX BEMWNYMH, MOXET caenatb
PUCYHOK U CXEMY, MOSICHAIOLLYI pelleHne 3adaqdn.

He sauteHo He 3HaeT npuHUMn paboTbl TENSIOBON 3NEKTPUYECKON CTaHLUMW, HE 3HAET NepeyeHb
OCHOBHOro o6opynoaHusa TOC. He 3HaeT cylHOCTb (hM3N4eCcKMx NpoLEecCcoB,
npoTekawowmx Ha TOC. He cnocobeH nanarate MaTepman nocnegosaTenbsHo,
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OOMnyCKaeT CyLLeCTBEHHbIE OLINOKW, HeyBEPEHHO C BoNbLUIMMY 3aTPYAHEHUSIMUA
BbINONHAET npakTuyeckoe 3agaHue. He cnocobeH npoaonmkute obyyeHne 6es
OONONHUTENbHbIX 3aHATUIA. OByYaloLWnncs He MOXET NPoaHanNn3MpoBaTh YCoBue
3aga4yum, HAMeTUTb NNaH ee peLleHus], BbiIopaTb U3nM4eCckne 3akoHbI U NOX0
opueHTUpyeTcsi B OU3NYECKUX BENMYMHAX, HE BNageeT MaTeMaTUYeckmm annapaTom.
MpeacTtaBneHue Yyxkon paboTbl, 0TKa3 OT BbINOMHEHUS 3a4aHus.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UM UHbIe MaTepuarnbl, HeOOXoauMbIe ONA OLEeHKN 3HAHUN,
YMeHUMN, HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU, XapaKTepuayrLwme atanbl POpMUpPOBaHUA
KOMMNeTeHLun

10.2.1. NMepeyeHb BONPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBUU C YCTAHOBIIEHHbIMU
3aTanamMv POPMUPOBAHUA KOMNETEHL M

Ne
/n dopMynupoBKa BONpPOCOB Ne Tembl
1 | OG30p COCTOSAHMS 1 NEPCNEKTVBBI pa3BUTUS OTEYECTBEHHON SHEPTrETUKN 1
2 | CocTosiHME U NpMOpUTETHI pa3BUTKUsS aHepreTudeckoro komnnekca CaHkT-MNeTepbypra 1
3 | MNpvopwuTteTbl pa3BuTus aHepreTmdeckoro komnnekca CaHkr-lNeTtepbypra 1
CpaBHuTEenNbHasA xapakTepucTuka ABYX KNacCUYeCKMX CXEM 3HEProcHabXeHUs: 1
4 | pasgenbHo 1 Ha 6a3e Tennodurkaumm (kpaTkoe onncaHve, NpeumyLLeCcTBa, HegoCcTaTKu,
obractu npumeHeHus
OHepreTudeckas apdEKTUBHOCTb TeNNodukauun. YmcneHHble 3Ha4eHnsa yaenbHbIX 1
pacxodoB yCNoBHOro Tonnuea (B r/kBT4) Ha BbipaboTKy aMeKTpoaHeprum Ha
5 | KOHOEHCAUMOHHBIX, TeNNoUKaLNOHHBIX U MPOTUBOAABIIEHYECKNX TypboarperaTax n Ha
BblpaboTky Tenna (B kI/Ox) Ha TOL, n B KOTENbHbIX MO COBPEMEHHON U paHee
AeViCTBOBaBLUEN METOOUKAM.
6 Knaccudmkauns Tennosbix Harpy3ok. KoOMMyHanbHO-6b6ITOBOE, CaHNTapHO-TEXHUYECKOe, 2
TexHonormyeckoe tennonotpebnexue
7 | CesoHHag Harpyska. OTonnexve. MeTogpl pacyeTa pacxoga TennoTbl Ha OToNNeHNe 2
8 | CesoHHas Harpy3ka. BeHTunauusa. Metogbl pacyeta pacxoga TeNNoTbl HA BEHTUIALKIO 2
9 KpyrnorogmyHas Harpy3ska. 'opsuee BogocHabxeHue. MeToabl pacyeTa pacxoaa 2
Tennotsl Ha IBC
10 | KpyrnoroguyHas Harpyska. TexHonorm4eckoe tennonorpebnenvne 2
11 | N'ogoBon pacxof TennoTbl 2
12 | MNocTpoeHue 1 ncnornb3oBaHue rpaduka NPOAOIHKNTENBHOCTU TENMOBBLIX HArpy30kK 2
13 Knaccudumkaums cuctem TennocHabxeHus. Beibop TennoHocutens u Tmna cuctemsol 3
TennocHabxeHunsi. OTKpbITbIE U 3aKPbITble CUCTEMbI TENIOCHAGXEHMSA
14 BoasiHble cucTembl TennocHabxeHnsi. 3aBUCUMbIE N HE3ABUCUMbIE CXEMBI 3
npucoeguHeHns abOHEHTCKMX YCTAHOBOK K TEMNOBbIM CETAM
15 MpucoeanHeHne oToNUTENbHLIX YCTAHOBOK B 3aKPLITON N OTKPLITOM cUcTeMax 3
TennocHabxeHus
16 MpucoeanHeHne yctaHoBok BC B 3akpbITOM cucteme TennocHabxeHuns. Beibop 3
CXeMbl nNpucoegnHeHus BogoHarpesartenen NBC
17 MpucoeanHeHne yctaHoBok NBC B OTKPbITOM cUCTEME TENNOCHaAbXeHUS. 3
OpHoTpybHas cuctema TennocHabXxeHus
18 | NapoBble CMCTEMbI TENNOCHABXEHUS NPOMBILUSIEHHbIX NPeanpUATUI 3
19 | Cuctembl OTOMMEHNS XUNbIX 1 OOLLECTBEHHbIX 34aHWN 4
20 | CucTtembl ropsyero BogocHabxeHus 4
21 | HarpeBaTtenbHble NpMbopbl CUCTEM OTONSIEHNS 4
22 | QHeprocbepexeHne Npu NCnosb3oBaHNN TEXHONOrMK «llaccrBHbIA JOMY 4
23 | Pexvmbl perynvpoBaHus BoAsiHbIX CUCTEM TennocHabxeHns. Metogpl perynmpoBaHus 5
24 PerynnpoBaHue ogHOPOAHOM TEMMOBOW HArpy3kun BoASHbIX TENNOBLIX ceTen. Beibop, 5
pacyeT 1 NoCTpOeHne TemnepaTypHoOro rpadmka
TennoBow u rMapaBnNMYeCKUn PeXMMbl BOAAHOW TEMMOBOW CETU NPU KOMOVMHNPOBAHHOM 5
25 | perynupoBaHun pasHOpPOAHON TEMMOBON Harpy3ku. PerynuposaHue oTonuTensHon
Harpysku
TennoBow U rmMapaBnNMYECKUn PeXXnmbl BOASHON TEMMOBOW CeTU NP KOMOMHMPOBAHHOM 5
26 | perynupoBaHUM pasHOPOOHON TEMMOBOW Harpy3ku. PerynnpoBaHne BEHTUMALMOHHOW
Harpysku
27 TennoBow U rmapaBnNNYECKUn PeXXnmbl BOASHON TEMMOBOW CeTU NP KOMOMHMPOBAHHOM 5
perynupoBaHuu pasHOpPOAHOM TennoBow Harpysku. PerynuposaHue Harpy3kun TBC
28 | HeobxoouMoCTb KOPPEKTUPOBKM TeMnepaTypHOro rpadvka 1 NopsiAok ee BbINMONMHEHUS. 5
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CBogHblii TeMnepaTypHbIN rpadouk Npu KA4YeCTBEHHOM peryrvpoBaH/MmM oTrycka Tensa

29 PerynupoBaHue oTnycka TennoTbl MO0 COBMELLEHHOW TEMSIOBOW Harpy3ke oTonMeHns 5
nirBC
30 | Boibop MeToda LeHTpansHOro perynmpoBaHns TENOBOW HArpys3ku 5
31 | CxeMbl 1 KOH(p1rypaumm TennoBbix ceTemn 6
32 MmapaBnuyeckuin pacyeT TeNnoBbIX ceTer. 3agayun rmgpaBnnyeckoro pacyeTa. 6
OCHOBHbIE NOHATUS
33 | lNocnegoBaTenbHOCTL BbIMONHEHUS MTMAPaBINYECKOro pacyeTta 6
34 MmapaBnuyeckune pexrmbl BOOSHbIX TEMNOBbLIX ceTel. [1ocTpoeHne n ncnonb3oBaHne 6
Nbe30MeTPUYECKOro rpaduka
35 XapaKTepMCTMKl:I HacocoB. BbeIbop ceTeBbIX, NOANUTOYHbIX, MOAKAYMBAIOLLMX HACOCOB 6
TENNoBbIX ceTen
36 | [vgpaBnu4eckui yaap B TENNOBbIX CETSX 6
37 Oﬁopiy,u,oaaHme Tennosbix ceTen. Tennosble ceTn. Cnocobbl NPOKNaakM TeNNoBbIX 7
ceTem
38 OﬁonAOBaHme TennosbIx ceTen. TpyObl, paCoHHbIE U3aenus 1 onopbl TEMMOBLIX 7
ceten
39 | ObopygoBaHve TennoBbix ceTen. Tennoas usonauusa Tpyo 7
40 | ObopygoBaHue TennoBblx ceTen. KomneHcaTopbl TENOBLIX CETEN 7
41 | ObopygoBaHue Tennosbix ceTen. TpybonpoBogHas apmarypa 7
42 TennoBble NyHKTbl. HadHayeHre n obopygoBaHme TENNOBbLIX NyHKTOB. LieHTpanbHble 7
TENMOoBbIE€ NYHKThI
43 TennoBble NyHKTbl. HasHayeHre n obopyaoBaHme TENNOBbLIX NyHKTOB. IHaMBMAyanbHble 7
TENMoBble NYHKTbl. ABTOMATU3NPOBAHHbIE TENNOBbIE NYHKThI
44 CucteMbl ydeTa n perynupoBaHus Tennonotpebnexus. MamepeHne TemnepaTypsl, 8
JaBneHus, pacxoga TensioHocuTens
45 Mpunbopbl y4yeTa TennoBon aHepruu. MNpubopbl aBTOMATUYECKOrO perynnmpoBaHums 8
TennonoTpebnenns
46 PacueT TennoBbIx NOTepb N30NMpPOBaHHbLIX TpybonpoBoaos. [oTtepu Tenna 9
TpybonpoBogamMu Npy Hag3eMHbIX NPoKNagkax
47 PacueT TennosbIx NoTepb N30nMpoBaHHbIX Tpybonposoaos. [loTepu Tenna 9
TpybonpoBogammu npu NoA3eMHbIX BeckaHanbHbIX Npoknagkax
48 PacueT TennosbIx NoTepb U30nMpoBaHHbIX Tpybonposoaos. [oTtepu Tenna 9
TpybonpoBogamm Npm NOA3EMHbIX KaHaNbHbIX NPOKNagKax
49 MpoyHOCTHOW pacyeT TpybonNpoBOAOB TENMOBLIX ceTer. PacyeTt Tpyb Ha NpoOYHOCTb. 10
Pacyet HanpsixeHui B Tpybax, BbI3BaHHbIX BHYTPEHHMM AaBfeHMeM TennoHocuTens
50 IMpoyHOCTHOW pacyeT TpybonNpoBOAOB TENMOBLIX ceTen. PacyeT Tpy6onposoaos 10
Ha BECOBYIO M BETPOBYH HAarpy3sku
MepeyeHb BONPOCORB K 3a4eTy, pa3paboTaHHbIM B COOTBETCTBUM C YCTAaHOBIIEHHbIMM 3TanaMmu
chopMupoBaHMsA KOMNETEHLUN
Ne
n/n dopMynupoBka BOMPOCOB Ne Tembl
1 Knaccudvkaums TennoBblX 3MeKTPUYECKUX CTaHLmn 11
2 | O6was cTpyktypa TennoBon cxembl TOC (NnpuHUMNManbHasa TennoBasa cxema) 11
3 | TexHonoruyeckas cxema TIOC, paboTatouen Ha TBepaoM ToNnmee 11
4 | HavanbHble ¥ KOHe4yHble napameTpbl napa Ha T3C. B3aBMCMMOCTb TEMMOBON 11
3koHOMMYHOCTM TOC OT HayanbHbIX NApamMeTpoB
5 | NpomMexyTouHbIi neperpeB napa. BnwuaHwe paBneHus napa B NPOMEXYTOYHOM 12
neperpesartesie Ha ero ahPEeKTUBHOCTb
6 | PereHepaTuBHbI NoAoOrpeB nuTaTenbHOW BOAbl. JOMAEKTUBHOCTb pereHepaTUBHOMO 12
uyukna NCY KoHeyHasa TemnepaTypa nuTaTtensHon BoAbl.
7 | YpaBHeHue TennoBoro GanaHca pereHepaTMBHbIX MOAOrpeBaTernell CMELUMBAOLWLErO U 12
NOBEPXHOCTHOro TUNa
8 | McnaputenbHble ycTaHoBKM. CXxeMbl  BKMYEHWS U pacyeT  OAHOKOPMYCHOW 13
ncnapuTenbHON yCTaHOBKU
9 | KoHCTpyKLUKS ncnapuTernbHOW YCTaHOBKU 13
10 | Tepmunyeckass geaspauusi nUTaTenbHOM BoAabl. Tunbl OeaspaTopoB M TpeboBaHUs K UX 13
BbIGOpY
11 | TepmokomMnpeccopbl. HazHayeHne, cxeMbl BKMIOYEHUSA 1 OCHOBHbIE MOMOXEHUS pacyeTa 14
12 | NMaponpeobpasoBaTernbHble yCTaHOBKW. HasHayeHue, CXeMbl BKIHOYEHUSI B TEMMOBYIO 14
cxemy TOC
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13 | NMHA v y3en axeKTopHbIX nogorpesarenemn 14

14 | Ncnonb3oBaHne TeMnoTbl HEMNpPepbIBHOW MpoayBku KoTrnoB. OpHocTyneHyatass u 14
JBYXCTyNeHYyaTble CXeMbl UCMNOMNb30BaHWUs TENNOThI NPOAYBOYHOM BOAbI

15 | KoHCcTpyKumMa  paclwuvputenen HenpepbiBHOW npoayBku. OnpepeneHve  pasmepa 14
paclwmpuTens

16 | YcTponcTBO BaKyyMHbIX 1 aTMOC(EpPHbIX AeadpaTopoB 14

17 | Pacxog napa Ha TypOuHY, MMeIoLLy0 0TOOpbLI. YpaBHEHE MOLLHOCTHY 14

18 | lNokasarenun rogoeBon akoHOMUYHocTn TAL 14

19 | lopoBble pacxodbl  TennoTbl, OTNycKaeMoW CTaHuuen, rogosas  BblpaboTka 14
ANEKTPUYECKOW IHEPIrUM

20 | OTnyck TennoBOW 3HEPrnn ¢ NapoBbIM 1 BOASIHbIM TEMNIOHOCUTENSAMM 15

21 | PepykumoHHo-oxnagutensHble yctaHoBkn TOC. Cxembl BkNoYeHus. Pacyet OY 15

22 | Cxema y3na ceTeBblx nogorpesarenem 16

23 | PacnpegeneHuve Harpy3ok Mexay NUMKOBbIM M OCHOBHbIM CETEBbIM NoAOrpeBaTensamu 16

24 | Tunbl TenNOMUKaALMOHHbIX TYpOUWH, ANS NOKPbITUS OCHOBHOM W MUKOBOW OTOMUTENbHOW 17
Harpysku

25 | Nognutka TennoBow cetu. [ognuToYHbIN y3en 1 ero pacyet 17

26 | KomnoHoBKa rnaeHoro kopnyca TOL| 18

BapuaHT TMNOBLIX 3agaHun (3aaad), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamm
chopMnpoBaHus KOMNeTeHLUN

I_rl\j:': YcnoBus TUNOBLIX 3agaHui (3agad) OtBeT
Petuenve:
OnpegenuTs, Kak N3MeHMnTCH TeopeTuyeckas paGota, | Ho@=hi-h2=3344 —
coBepllaeMasi MOTOKOM napa B TypOMHE nMpu yBenMYeHUU 2310=1034x[bx/kr
1. Guroin ¢ 3 MMa mo 5 MMa mpu | Ho= hi-he=3305-
Aasnenns napa Nepen Typ A PV | 2110=1195k K/
HemameHHoN Temnepatype 450 °C u gaBneHuM B KOHOEHcaTope Hos)- Hogz)=161 KIX/Kr
0,01 Mna. OTBeT: TeopeTuyeckas paborta
yBenuuuntcsa Ha 161 kOXK/kr
Onpenenutb KOSM4ecTBO OTNyCcKkaemomn n3 NCTOYHMKA
TennocHabxeHnss  TennoTbl Ha  BapoO4YHOEe  MPOU3BOACTBO, | Pelwenve:
2 | nepeHoCUMOM CyxmMMm HacblweHHbIM napoM (h”=2777 kOX/kr) npu | 0=20 /4= 5,55 kr/c
oTCyTCTBMM BO3BpaTta KoHaeHcaT. Pacxoa map 20 T/4 paenenue | Qom=0*h"=5,55*2777=15,4MBT
1MMMa.
3 | Onpegenntb rogoBYyI0 SKOHOMMIO YCroOBHOro Tonnuea AB 1/rog 3a Peluerue:
CYeT MCMONb30BaHNS BTOPUYHBIX SHEPropecypcoB B KonnyecTse Q | YAEnbHas 3KOHOMWS YCIIOBHOTO
=108 "'mpk/rog BMECTO MnosnyYyeHuns Tenna ot koTenbHow ¢ KMQ nk= | Tonmea:
0.85 Ab = 34,1/nk = 34,1/0,85 = 40,1
' kr/[kan
Fouosaﬂ 9KOHOMMUA yCITOBHOIo
Tonnuea:
AB=Ab-Q=40,1-10%=
40 100 000 kr/rog, = 40 100 T/ron
4 OnpenenvTb pacyeTHbIN pacxop Tenna Ha OTONeHne 3aaHns ¢ Peluetve:
HapyHbIM 06bemoM V = 65 000 M3 npu yaenbHoit TennonoTepe qo | Pacxoa Tenna Ha otonnexue B
=0, 35 kkan/(m3 4 °C) ¢ koadhduLmMeHTOM MHUNbTpauumn J = 0,15; | CPEAHE-3UMHEM pEXIME:
BHYTPEHHSASI pacyeTHas Temnepatypa tsp = 18° C; HapyxHas Qop = (1 + ) - go* V - (tep - to) =
DRSS (1+0,15) - 0,35 - 65 000 - (18 —
pacyeTHas Temnepartypa tho = - 24°C (-24)) = 1,01 [xan/y
5 | OnpegenuTb pacxop Tenna Ha OTOMMEeHNE B CpeaHe-3UMHEM Pelerue:
pexume npu tepz = - 1,8° C , ecnu pacyeTHbIV pacxo Tenna Ha Pacxop Tenna Ha oTorneHve B
oTonneHne npu tho = - 24° C cocraBnseT gpeﬂ'*_eg"'""”‘?t"" pet>|<ww)</a(:t o)
= cpP.3 = JoP * (IBP - [CP.3 BP — (HO,
Qo =0,3 Mkan/y 0,3 - (20 - (-1,8))/(20 — (-24)) =
0,149 Nkan/y

10.3. MeToauyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BnageHU (HaBbIKOB U (MNN) NPaKTU4eCKOro onbITa AeATeNbHOCTN), XapaKTep13yHLWwmx 3Tanbl
¢opmupoBaHUA KOMNEeTeHLUN

10.3.1. YcnoBus gonycka oby4aroLuierocsi kK caaye 3k3ameHa, 3a4eTa U 3awute KypcoBon paboTbl 1
nopsifoK NMMKBMOALMN aKaAeMNYeCKOM 3a00/MKEeHHOCTH

lNonoxeHne o npoBedeHnn TeKyllero KOHTPONA ycneBaeMoCTU U npomemyTOquﬁ aTTecTaumm
obyuvaromxcs

POa
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10.3.2. Popma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

yCTHas

10.3.3. Ocob6eHHOCTU NpoBeAeHUS IK3aMeHa, 3a4YeTa U 3aliuTbl KYpCOBOW paboThbl
e BO3MOXHOCTb NONb30BaThLCs Y4eOHOW, HOPMATUBHOW NUTEPATYPON, KanbKynaTOPOM;

X

NMMCbMeHHasa

X

KOMMNbOTEpPHOE TeCTUpOBaHNE

o Bpems Ha nogrotoBky oTBeTa Ha 3aveTe 30 MUHYT, Ha 3K3aMeHe 45 MUHYT.
e Ha sawuTty KypcoBow paboTbl npegocTaBnseTcd He 6onee 15 MUHYT, BKIHOYas OTBEThbI Ha BOMPOCHI.

NHadA

POa
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