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1. BBEOEHME K PABOYEN MPOrPAMME OUCLUMIIUHDI

1.1. MecTo npenogaBaemMoun AUCLUNNMUHbI B CTPYKType obpa3oBaTefibHOW NporpaMmmbl

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

BapwaTtusHas Mo BLIGOPY I:l

1.2. Uenb gncumnnuHsbl
Llenn pgucumnnmHbl COCTOAT B O3HakomneHum Oyayuux 6akanaBpoB C COBPEMEHHbIMU U
nepcnekTUBHbLIMU TEXHOOrMSAMU NPON3BOACTBA M Nepeaayvn NoTpedbunTensam TENNOBOM 3HEPrnK, a TakkKe C
TMNOBbLIMW KOHCTPYKLMSIMU SMEMEHTOB 1 NpuHLUMnamMmm paboTtel cuctem tennocHabxexus. CcopmmpoBaTtb
KomneTeHuun  obydatoweroca B 0BnacT  NPOMBILIMEHHBLIX  KOreHepaumOHHbIX  UCTOYHMKOB
3HeprocHabxeHus.

1.3. 3agauu gMcuMNnuHbI

e 3agjaynm OCBOEHMS AMCUMMNUHBLI 3aKNoYalTCA B BbIpabOTKE YMEHWA W HaBbIKOB AMA OLEHKU U
aHanusa (u3anYecknx npoueccoB, MNPOTEKalWMX MPU WCMOMb30BaHWM CUCTEM TennocHabxeHus,
ocBOoeHun 6akanaspamm METOAOB UX PacyeTOB U OLEHKM 3(PHEKTUBHOCTH.

e [lpuBuTbL CNOCOBHOCTM K CaMOCTOATENbHOMY MPMOBPETEHMIO U MCNONBb30BaHUID B MNPAKTUYECKOM
0EeATeNbHOCTU HOBbIX 3HAHUN U YMEHUN.

e O3HaKoOMWUTb C CYLLECTBYIOLUMMU CUCTEMAMMU IHEProcHabXeHNs MPOMBILLIEHHbIX NoTpebutenen oT
T3C n T3L.

e VYKasaTb MepCrneKkTUBHblE HanpaBfeHWs CHWXKeHUss noTpebnsembix pecypcoB MNpu MNPOU3BOACTBE
TenmnoBow 1 anekTpuyeckon aHeprum Ha TOC n TOL.

e HayunTb BbINOMHATL TENMOBbIE pacyeTbl OCHOBHOrO WM BCMOMoOratensHoro obopygosaHus TOC u
TOLU.

e [IpMBWTb HaBblKM CaAMOCTOATENbHO NPWHUMATbL peLleHns npu Bbibope 060pyAOBaHWA MCTOYHMKOB
3HeprocHabxeHns 1 aHEKTVBHON €ro IKCnnyaTauuu.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHUs O AUCLUNIIMHE, COOTHECEHHbIX C
nraHUpPyeMbIiMU pe3yribTaTaMU OCBOEHUsA obpa3oBaTesibHOW NporpamMmmbl

Koa

OTan opmmpoBaHus
KOMMeTeHL MK dopmynupoeka KoMneTeHL MK

MnK-3 CnocobHoCTb y4acTBoBaTh B NpOBEAEHUM 2
npeaBapuUTENbHOIO TEXHUKO-3KOHOMNYECKOTrOo
060CHOBaHWS NPOEKTHbIX pa3paboToK 3HEPrOOOHLEKTOB U
WX 3NEMEHTOB MO CTaHAapTHbIM METOAMNKaM.

MnaHupyemble pe3ynbTaTthl 06y4YeHus

3HaTb:

1) Buabl, KOHCTPYKUMMK, XapakTEPUCTUKM TeNNIOMexaHu4eckoro obopyaoBaHusa n yctponcts TOC.
YMeTb:

1) MnaHupoBaThb 1 NPOEKTUPOBaTb PaboTbl NO IKCMyaTaLuy TeNIOMeXaHM4eckoro obopyaoBaHus,
npegycmartpuBaTtb Heobxoanmble pecypchl ANst BbINONHEHUsT paboT

Bnapets:

1) MpaBnnamMu TEXHUYECKON IKCMNyaTaLun, AeACTBYIOLLMMM OpraHn3aLMoOHHO-PacnopsaanTenbHbIMN,
HOPMaTUBHbLIMW, METOLAMYECKMMUN JOKYMEHTAMU MO BONPOCaM 3KChnyaTaumm TenoMexaHm4eckoro
obopyaoBaHus

1.5. AucumnnuHbl (NPakTUKKM) o6pasoBaTenibHOM NPOrpaMmbl, B KOTOPbIX ObISIO Ha4YaTo
dopmupoBaHMe KOMNETEHUUN, YKa3aHHbIX B N. 1.4:
e  OKOHOMMKA M ynpasrieHne NpombllneHHbIMU npeanpuatuamm (MK-3)
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2. COOEPXAHUE ANCLUMIIUHDbI

Bbigpensiemoe
BpeMs (4acbl)

HavnmeHoBaHune n cogepxanne
y4ebHbIX Moaynen, Tem 1 opm KOHTPONs

o4YHoe
oby4eHve
0OYHO-
3a04HOe
obvyeHune
3a04HOe
oby4eHve

Y4ye6HbIN Mogynb 1. PacyeT TennoBbIX HAarpy3ok B cUCTEME TENNOCHaOXeHNs.
Tema 1. QHepreTnyeckas aPEKTUBHOCTb Tennogurkalmm.

BeeneHune. OueHka adhdekTMBHOCTU Tennodukaumn. Nokazatenu yaensHoro 14 16 14
pacxofa Tonnuea Ha BblpaboTKy TENNOBOW U aneKkTpuyeckon aHeprum Ha K3C, TOL,
N B KOTENbHbIX.

Tema 2. Tennosoe noTpebneHue.

Buapel Tennosoro notpebneHus. Knaccndukaumnsa TennosBbIix Harpy3ok. Pacyet 12 16 10
YacoBbIX Y FO4OBOIO PAacXoA0B TENSOThI MO BUAam TennonotpedbneHus. 'paduk

NPOAOIPKUTENBHOCTN.

Tekywmn koHTponsb 1. (onpoc) 2 2 -

Y4yebHbI moaynb 2. CucTembl TENNOCHabXeHus.

Tema 3. XapakTtepucTtuka cuctem TennocHabXeHns.
Knaccudukaums cuctem tennocHabxeHus. Boibop TennoHocutens u tuna cuctemel 12 16 14
TennocHabxeHusi. BoasHble 1 napoBble cUCTEMbI TEMMOCHABXeHMS.

Tema 4. XapaktepucTtuka cuctem otonnexusi n NBC.

Cuctembl otonneHusi, cuctembl FBC, Tunbl oTonutenbHbIX Npnbopos. HoBble THMbI 12 16 10
CUCTEM TEMNOCHABXEHMS.
Tekywmmn KOHTponb 2. (onpoc) 2 2 -

Y4yebHbI Moaynb 3. PerynvpoBaHne BogsiHbIX CUCTEM TEMNIOCHAGXEHUS.
Tema 5. Pexxvmbl perynMpoBaHusi BoAsiHbIX CUCTEM TENNOCHa0XEHNS.
MeToabl perynvpoBaHus. PerynnposaHne ogHOPOAHOW TENMOBOW Harpysku.
TemnepaTtypHbIi rpadpuk. TennoBor 1 rmapaBINYeECcKUin PEXUMbI NPK 12 16 10
perynupoBaHumn pasHOpPOLHOW TENMNoBon Harpy3ku. CBA3HOE perynmpoBaHne no
COBMELLEHHOW TENIOBOW Harpyske otonneHus n NBC.

Tema 6. M'vgpaBnuyeckun pacyeT 1 pa3paboTka rmapaBINYECKNX PEXMMOB BOOSHbIX
TENMOBbIX CETEN.
lMocnepoBaTenbHOCTL MMAPaBNNYECKOro pacyeTa. [(mgpasnuyeckmne pexnmei 14 16 14
TennosbIx ceTen. [NocTpoeHne n ncnonb3oBaHMe NbE3OMETPUYECKOro rpaduka.
Bbibop HacocoB TennoBbIX CeTEN.

TekywWwmm KOHTposb 3. (onpoc) 2 2 -
Yy4ye6HbI Moaynb 4. VIHxeHepHoe 06opyaoBaHWE TENIOBLIX CETEN.
Tema 7. O6opynoBaHue TENNOBbLIX CETEN.

Tennosble ceTn. Cnocobbl Npoknaaku, TpyObl, ONopbl, TEMNOBAsA N30MsLNs, 12 16 12
KOMMeHcaTopbl, apmaTypa. TennoBble NYHKTbI
Tema 8. Cuctembl yyeTa u perynupoBaHums TennonotpebneHus.

M3mepeHune TemnepaTtypbl, AaBreHns, pacxoda TeNNOHOCUTENSA U TEMNTOBON 12 16 12
3Heprun. Npubopbl aBTOMaATUYECKOrO PErynmpoBaHms TensionoTpebneHus.
TekywWwmm KOHTponb 4. (onpoc) 2 2 -

Y4ye6HbIN Mogynb 5. VIHXeHepHble pacyeTbl TEMMOBbLIX CETEN.
Tema 9. Pac4yeT TennoBbix NOTEPb M30NMPOBAHHBLIX TENTONPOBOAOB.
MoTepu Tenna npu Hag3eMHbIX, NOA3EMHbIX 6eckaHanbHbIX U KaHamNbHbIX 12 16 12
npoknagkax. OnpegeneHve ToNWMHbI TENJIOBOW U30MALMK
Tema 10. Npo4HOCTHOM pacyeT TpybonpoBoaoB.

PacueT Tpyb Ha npoyYHOCTb. PacyeT HanpshkeHuiA OT BHYTPEHHETO OABMNEHUs, OT 12 16 12

BECOBOW M BETPOBON Harpy3ok. Pacyet N-06pa3HbiX KOMNEHCATOPOB.

TeKywmn KoHTpoOnb 5. (onpoc) 2 2 -

TeKyLWwuin KOHTponb. (KOHTPO/ibHas paboTa) - 20

KypcoBas paboTta 10 10 -

NMpomexyToyHasa aTTecTauus No AUCLUUNNMHE | 3K3aMeH 36 36 -
3avet - - 4

Yye6HbIN Mogynb 6. Tennosas 3KOHOMWYHOCTb U 3HepreTnyeckme nokaszatenn TOC n TOL.

Tema 11. BnuaHve HavanbHbIX M KOHEYHbIX MapaMeTpoB rnapa Ha TennoByo 16 16 26

3KoHoMKnYyHocTb TOC.
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Bbiopensiemoe
BpeMs (4acbl)

HaumeHoBaHue 1 coaepxaHune CIS> ) g ) CIS>
y4ebHbIX Moaynen, TemMm 1 hOpM KOHTPONSs § 5| ¢ _J% 3 _J% 3
35123838 83
o ®g ®o0
[MpomexyTouHbIV neperpes napa. PereHepaTnBHbIM NOOrPEB NUTaATENIbHON BOAbI.
Tema 12. Noka3aTenu TennoBon 3koHOMN4YHocTn KOC n TOL.
CpaBHeHMe TENMOBON 3KOHOMUYHOCTM U SHEPreTUYECKMX nokasaTtenen 20 16 30
KoHAeHcaumnoHHom anekTpoctaHuumn (KOC) n TennoanektpoueHTpanu (TAL).
TeKywmn KoHTpOnb 6. (0Npoc) 2 2 -
Yyeb6HbI Moagynb 7. Tennosas cxema T3OL.
Tema 13. TennoBasi cxema TOL. 18 16 18
CocTtaBneHne n MeToguka pacyeTa NpUHLMNnanbHOW TennoBor cxembl TOLL.
Tema 14. OcHoBHOe o6opyaoBaHue TOLI.
YCTPONCTBO, OCHOBHbIE XapaKTEPUCTMKN U TENOBbIE PacYe€Tbl OCHOBHOIO 18 16 18
TennomexaHmyeckoro obopygosaHua TOLL.
TeKyLwmMn KOHTPOIb 7. (0Npoc) 2 2 -
YyebHbIn moaynb 8. OTNycK TENNOBOW 3HEPTUU NPOMBbILLIIEHHBIM U KOMMYHaIbHbIM NOTpebutensam.
Tema 15. OTnyck napa NPOMbILLIIEHHLIM TEMMOBLIM NOTPEBUTENAM.
PenyKkunoHHo-oxnaanTerbHble 1 NaponpeobpasoBaTesibHble YCTAaHOBKMU. 26 16 26
[MpMMeHeHne TEPMOKOMMNPECCOPHbIX YCTAHOBOK.
Tema 16. OTnyck Tenna Ha OTOMNSIeHNe KOMMYyHarnbHbIX NOTpebutenen. 30 16 32
TennoBou pacyeT yana ceTeBblx nogorpesartenen. Ysen nognutku TENOBON CETU.
TeKywmn KoHTponb 8. (onpoc) 2 2 -
YyebHbIn Moaynb 9. TexHnyeckoe BogocHabxeHne. TonnmeHoe xo3ancteo TAL|. KomnoHoBKa rmaBHOro
Kopnyca.
Tema 17. AICTOUMHUKM M cucTeMbl BogocHabxeHus TAL.
TBepgoe TonnMBO 1 TOMSIMBHOE XO3SNCTBO AN €ro NOArOTOBKN K CKUraHuUIo. 22 18 21
MasyTtHoe xo3sancTeo TOC.
Tema 18. Tunbl KOMNOHOBKM rmaBHoOro kopnyca T3L,. 18 18 20
MonepeyHas 1 NpogonbHas KOMNOHOBKa rnasHoro kopnyca T3LL.
Tekywmmn koHTponb 9. (onpoc) 2 2 -
KypcoBas paboTa - - 16
MpomexyToyHas aTTecTauumsi No AUCLUNIINHE 3aver 4 4 -
3K3aMeH - - 9
BCEIO: | 360 | 360 | 360
3. TEMATUYECKWU NMJ1AH
3.1. Nekuun
Homepa OuyHoe 06y4yeHne OyHo-3a04HOE 00YyYeHNne 3ao4Hoe oby4eHne
N3yyaembix TeM Homep Obbem Homep O6bem Homep Obbem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 6 4 8 1 7 1
2 6 4 8 2 7 1
3 6 2 8 1 7 1
4 6 4 8 2 7 1
5 6 2 8 1 7 1
6 6 4 8 2 7 1
7 6 2 8 1 7 1
8 6 4 8 2 7 1
9 6 4 8 2 7 1
10 6 2 8 2 7 1
11 7 2 9 2 8 1
12 7 4 9 2 8 1
13 7 6 9 2 8 1
14 7 6 9 2 8 1
15 7 4 9 2 8 -
16 7 2 9 2 8 1
17 7 2 9 1 8 1
18 7 2 9 1 8 -
BCEIO: 62 30 16
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3.2. NpakTnyeckme 3aHATUA

Homepa HavmeHoBaHue
|/|3yqaeMbIX

Tem 1 doopma 3aHATUI

OuHoe 0by4eHune

OyHo-3a04HOE
obyyeHne

3aouHoe oGyyeHune

Homep Ob6bem
cemecTtpa (yachbl)

Homep O6bem
cemecTpa (4achbl)

Homep O6bem
cemecTpa (4achbl)

OHepreTuyeckas

3t PeKTMBHOCTb
Tennodukaumm

OueHka ahpeKTUBHOCTHU

1 Tennodukauun. MNokasarenu
yAenbHOro pacxoga Tonnvea
Ha BbIpaboTKy TEMMOBOW U
3NEKTPMUYECKOM IHEPIrMM Ha
KOC, T3OL| 1 B KOTENbLHBIX.

TennoBoe noTpebneHune
Buabl Tennosoro
notpebneHus.
Knaccudmkaums Tennosbix
2 Harpysok. PacyeT 4acoBbix 1
rogoBOro pacxofoB TeNnoThl
no Bugam
Tennonotpebnerus. paduk
NPOAOIMPKUTENBHOCTHU

XapakTepucTuka cuctem
TennocHabxeHusA
Knaccudumkaums cuctem
TennocHabxeHns. Beibop
TennoHocuTena n tmna
CUCTEMbI TEMNOCHa0XEeHNS.
BogsHbie 1 napoBble
CUCTEMbI TENNOCHa0XEHNS.

Pexumbl perynupoBaHusi
BOASIHbIX CUCTEM
TennocHabXxeHus

MeToabl perynmpoBaHus.
PerynupoBaHne ogHOpOAHOM
TENMOBOW Harpysku.
TemnepaTtypHbIn rpaduk.
Tennoson n ruapasBnMyecKuii
PEXUMbI MPU perynmpoBaHnm
pasHOPOAHOW TEMOBOW
Harpyskn. CBasHoe
perynuposaHue no
COBMeELLEHHOWN TensoBomn
Harpyske otonneHus u 'BC.

F'mapaBnuyeckui pacuyeTt u
pa3paboTka
rmapaBlINYE€CKUX PeXvMmoB
BOASIHbIX TENNOBLIX CETEN
MocnepoBaTtenbHOCTb
rmgpaBnnyeckoro pacyeTa.

5 'Mapasnnyeckne pexmmsl
TEennoBbIX ceTeMN.
lMocTpoeHue n
ncnonb3oBaHne
Nbe30MEeTPUYECKOro
rpacmka. Bbibop HacocoB
TENMOBbIX CETEN.

PacuyeTt TennoBbIX notepb
M30JINPOBAaHHbIX
TennonpoBoaoB

MoTepwn Tenna npu
Haf3eMHbIX, NOA3EeMHbIX
BeckaHanbHbIX 1 KaHanbHbIX
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Homena OuHo-3a04Hoe
myqaesblx HaumeHoBaHwe oByueHme

TeMm 1 popma 3aHATUN Homep O6bem Homep O6bem Homep O6bem

cemecTtpa (vachbl) cemecTpa (4achbl) cemecTpa (4achbl)

OuyHoe oby4eHune 3aoyHoe oby4yeHune

npoknagkax. OnpegenexHve
TONMLWMHBI TEMNIOBOWN
nsonaumm

OnpeaeneHune BNusiHUS
HayanbHbIX Y KOHEYHbIX
napameTpoB Nnapa Ha
TENNOBYK 3KOHOMUYHOCTM
TOC. lNpomexyT. neperpes
napa

CocTtaBneHune 6anaHcoBbIX
ypaBHEHWI 3HEPrum
cxuraemoro tonnuea. Krp
TOC n T3

PacueT peaykumoHHo-
oxnagmnTenbHbIX YCTaHOBOK
npu oTnycke napa
notpeburensam

OTnyck napa n3

13 naponpeobpasoBaTtebHOM 7 2 9 2 7 1
YCTaHOBKW W €ro pacyer.
OTnyck napa ¢ NOMOLLbO
13 TEPMOKOMIMPECCOPOB, UX 7 2 9 2 7 1
pacyet

OTnyck Tenna Ha oTonneHve.
14 Pacuet y3na ceTeBbIX 7 2 9 4 7 1
nogorpesaTtenen
PereHepaTuBHbIN Nogorpes
15 nutatenbHown Boabl. Pacuet 7 2 9 4 7 1
JeaspaTopHbIX YCTAaHOBOK
PacueT y3na noanutku
TENOBOWN CETH

BkntoyeHune B TENnoByo
cxemy TOL, pacwmputenen
HenpepbIBHOM NPOOYBKN.
Pacuyer.

Mpumep pacyeTa TennoBom
cxembl TOL,

"opoBble nokasaTenu paboThl
T34

11

12

13

15

15

15

15

BCEIO: 62 60 26

3.3. JlabopaTopHbIe 3aHATUA

OuyHo-3a04HOE
HanmeHoBaHue obyyeHne

nabopaTopHbIX 3aHATUI Homep 0O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

Homepa
n3yyaembix
Tem

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

OkcnepuMeHTanbHble
uccrnegoBaHus
3(PPEKTUBHOCTUN CUCTEMBI
TEennocHabxeHus

M3y4eHwne ycTtponcTtea u
OCHOBHbIX XapaKTepUCTUK
YCTPOWUCTB CUCTEMBDI
OTONNEHNsI

OnpepeneHue TennooTaaun
oTONUTENBHBIX NPUBOPOB
OnpepeneHune notepb

8 TENNOBOW 3HEPrun Npu ee 6 5 - - - -
TPaHCNOPTUPOBAHUM

BCEIO: 17 - -
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4. KYPCOBOE NPOEKTUPOBAHUE

4.1. Llenn KypcoBoM paboTbl
Llenn BbINONMHeHWs KypcoBOW paboTbl COCTOST B MPUOBpPETEHMM HAaBLIKOB CaMOCTOSTENLHOro
NPUHATUSA OCHOBHbIX UHXEHEPHbIX PeLUeHWiA NPU NPOEKTUPOBaHUN CUCTEMbI TENNOCHaAbXeHUA

3apaum KypcoBom paboThbl

3apaun BbINOMHEHUSA KypcoBOW paboTbl 3aknoyalTcs B BblpaboTke yMEHM M HaBbIKOB BbliOopa
TEenrnoHocuTensl, Tuna CUCTEMbl TEennocHabXeHWsi, TemnepaTypHoro rpaduka, pacyeta u cnocobos
perynMpoBaHusi TEMnroBOW Harpysku, Bbibopa TEMnoreHepupylLwero u HacoCHOro 00opyooBaHus,
cnocoboB NpoknagkM U UHXeHepHoro obopyaoBaHMs TENMOBbLIX CETEN, OUEHKN 3PEKTUBHOCTU MPUHATBIX
TEXHUYECKNX PELLUEHWNA.

MpuBWUTL CMOCOBGHOCTM K CaMOCTOATENBHOMY  MCMOMb30BAHMIO COBPEMEHHOW HOPMAaTWMBHOMN
nutepatypbl, He06X04MMON NPU NPOEKTUPOBAHUN CUCTEM TEMMOCHabXeHWs.

4.2. TemaTnka KypcoBomn paboTbl
PacyeT cuctembl TennocHabGXeHUs MPOMBILLMEHHbIX M KOMMYHanbHO-ObITOBLIX MOTpebutenen B
3ajaHHOM HaceneHHOM MyHKTe

4.3. Tpe6boBaHUA K BbINOSIHEHMIO U NpeaCcTaBNEeHUIO pe3yfibTaTOB KypCOBOM paboThl
PaboTa BbinonHaeTca MHAMBMUAYaNbHO C UCMONb30BaHMEM AENCTBYIOLLEN HOPMaTUBHO-TEXHUYECKOM
nuTepaTypbl, pacYeTHbIX MPOrpamMm.

PesynbTaTbl NpeacTaBnsoTCs B BUAE NOSACHUTENbHOW 3anuckn obbemom 60-70 €. neyaTHOro TekcTa,
cogepxailero cregyowme obssaTernbHble 311EMEHTbI:
o O6ocHOBaHWE Ha Kax4oM aTane NPUHATBLIX NHXEHEPHbIX peLleHnn
e PacyerThl,
o [pacuiku,
o  UnniocTtpauuu,
e JKOHOMMYECKUIN aHanu3 aPEKTUBHOCTU MPUHATBLIX TEXHUYECKUX PELLEHMNI.

5. TEKYLWMA KOHTPOJb YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4yeHne QuHo-3804HOE 3ao4Hoe oby4yeHne
y4eGHbix dopma y oby4yeHue y
Moaynewn, no
KOTOPBIM KOHTPOJ:lﬂ Homep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
npoBoAMTCA 3HaHUn cemecTpa cemecTpa cemecTpa
KOHTPOJ1b
1,2,3,4,5 Onpoc 6 5 8 5 - -
6,7,8,9 Onpoc 7 4 9 4 - R
1-5 KoHTponbHas paboTa - - - - 7 1

6. CAMOCTOATEJNIbHAA PABOTA OBYYAIOLLEIOCH

> O4Hoe 06y4eHne OtHo-3a04Hoe 3ao4Hoe 06yyeHne
Bugbl camocToaTensHom paboTsl y obyyeHne y
06yqarou.|,eroc;| Howmep Ob6beMm Howmep Obbem Howmep Obbem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCcBOEHWE TeopeTMYeckoro Matepumana 6 19 8 46 7 54
[MoaroToBka K NPAKTUYECKUM 3aHATUAM 6 20 8 40 7 50
MoprotoBka k NabopaTopHbIM 3aHATMAM 6 10
BbinonHeHue KypcoBoi paboThbl 6 10 8 10
BbinonHeHne gomMallHux 3agaHui (KOHTPOSTbHON 7 20
paboTbl)
MoaroToBka K aKk3aMeHy 6 36 8 36
MoproToBka Kk 3a4€Ty 7 4
YCBOEHWE TeopeTUYeckoro Matepuvana 7 60 9 74 8 88
MoaroToBka K NPaKTUYECKUM 3aHATUAM 7 60 9 60 8 77
BeinonHeHue KypcoBoi paboThl 8 16
MoaroToBka K 3a4eTy 7 4 9 4
MoaroToBka K ak3ameHy 8 9
BCEIO: | 183+36 234+36 305+13
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7. OBPA3OBATEJIbHbIE TEXHOJNIOINA

7.1. XapaKkTepucTuka BUAOB U UCTIOSIb3yeMbIX MHHOBALMOHHbIX )OPM y4eBHbIX 3aHATUN

O6beMm 3aHATUI
B MHHOBALMOHHbIX hopmax

HanveHoBaHue (yachl)
BIAOB y4EeOHbIX Mcnonbayemble MHHOBALMOHHbIE (DOPMBbI o o o
3aHATUM o S . 8= 8 =
I o I I
Qu £TZo E)
T2 702 o Z
5 Sgg 1Y
] ® o ® 5

Jlexumm Pa36op KOHKpeTHbIX CUTyaLuii NpKU aKchyaTauum CUCTEM

TennocHabxeHus (NofTHoe aBapuUiHOE 3aMOPOXKEHNE T.
TuxeuHa B 2003 1., nepeBoa CUCTEMbI TEMMOCHA0XEHNS T. 17 8 9
Mprosepcka ¢ OTKPbITON Ha 3aKpbITY0 CUCTEMY
TennocHabxeHusa n ap.)

MpakTnyeckue Mounck BapnaHToB peLueHns NpobnemHbIx cuTyauuin (case-
3aHATUA study); npeseHTauusa gomMallHero 3agaHus.

17 8 9

BCEIO: 34 16 18

7.2. Cuctema oueHMBaHUS yCneBaeMoCTHN U AOCTUXKEHNN 00y4aloLWMNXCA AN NPOMeXyTOYHON

aTTecTauuu

TpaguumoHHas | X BannbHO-penTuHrosas

8. OBECMNEYEHUE ANCLUUMIIUHDbI

8.1. YyebHasa nuTtepaTtypa
a) ocHoBHag y4yebHasa nutepaTypa

1. Nopg pen. B.M. JlebeneBa. ICTOUYHMKMN 1 cUCTEMbI TENNOCHAOXEHUS NpeanpUATUA [ONeKTPOHHbLIN
pecypc): y4eOHNK.— ONeKTpoH. TekcToBble AaHHble.— M3g-8o YMLU XKOT (MapwpyT) 2013 r. 384
cTp.— Pexum goctyna: http://www.iprbookshop.ru/26805.— 3BC «IPRbooks».

2. Wykypos N.C. mxeHepHble ceTn [QneKkTpoHHbIN pecypc]: y4ebHuk/ LWykypos W.C., Obskos U.I".,
Muknpun K.M.— 3nekTpoH. TekcToBble AaHHble.— M.: MOCKOBCKuUI rocyaapCTBEHHbIN CTPOUTENBHbIV
yHuBepcuTteT, An Nn Op Meawna, 36C ACB, 2016.— 278 ¢c.— Pexum goctyna:
http://www.iprbookshop.ru/49871.— 3BC «IPRbooks».

6) pononHuTenbHasa y4ebHas nuTepaTypa

3. Benoycos, B.H. Cuctembl 1 yanbl ydyeTa pacxoga aHepropecypcos [TekcT] : yueb. nocobue / B.H.
Benoycos, C.H. CmopoawH, B.FO. NakomkuH; CMGITYPI, kad. npom. TennosHepretukun. — Cr16, 2014.
— 20 c.— Pexum pocTtyna: http://nizrp.narod.ru/metod/kpte/7.pdf.— 3nekTpoHHasa 6ubnmoTeka
METOAMYECKMX YKazaHun, y4ebHo-MeTognyeckmx nocobun BLUTD.

4. MpaBuna TexHWkN 6e30NacHOCTM NpuY SKCNyaTaumm TennomMexaHn4eckoro obopynosaHus
anekTpocTaHumin n Tennosbix ceten PL 34.03.201-97 / — ONeKTPOH. TEKCTOBbIE AaHHble.— M.:
Nspatensckun gom QHEPITNA, 2013.— 200 c.— Pexwum goctyna:
http://www.iprbookshop.ru/22728.— 9BC «IPRbooks».

5. CTponTenbCTBO, PEKOHCTPYKLUUS, KanuTanbHbIN PEMOHT 0OBbEKTOB KanuTanbHOro CTPOUTENbLCTBA.
NhxxeHepHoe 06opyaoBaHue 30aHnA U COOPYXEHUIN 1 BHELLHWE ceTU. ABTOMaTM3auns UHXEHEPHbIX
CUCTEM 30aHWIN U COOPYXXEHUIN [ONEKTPOHHbLIV pecypc]: COOPHUK HOPMaTUBHbBIX aKTOB U AOKYMEHTOB/
— OneKTpoH. TekcToBble AaHHble.— Capatos: A [Nn Op Meawna, 2015.— 466 c.— Pexum goctyna:
http://www.iprbookshop.ru/30240.— 3B6C «IPRbooks».

8.2. NMepeyeHb y4eOHO-MeTOANYECKOro o6ecnevyeHns ans CaMmoCcToATeNbHOM paboThl
06y4YarLWMXCA NO AUCLUNIINHE

6. MBaHoB B.[]. CucteMbl TennocHabXeHns npeanpuaTin: yuebHo-meToguyveckoe nocobue ons
CaMOCTOATENbHON NOArOTOBKM M BbINOMHEHNS] KOHTPOSbHbIX 1 KypcoBon pabot / CM6IrTYPrI. CI16.,
2014. — 118 c.— Pexum gocTtyna: http://www.nizrp.narod.ru/metod/tsuitd/1.pdf.— 3b BLUT3.

7. iBaHoB B.[l. Cuctembl TennocHabxeHus npeanpuaTui: yyebHo-MmeTogmdeckoe nocobuve gnsi
CaMOCTOATENbHON NOArOTOBKM M BbINOMHEHNS] KOHTPOSbHbIX 1 KypcoBon pabot / CM6IrTYPrI. CI16.,
2014. — 118 c.— Pexum gocTtyna: http://www.nizrp.narod.ru/metod/tsuitd/1.pdf.— 3b BLUT3.

8. MuHko B.A. KoMmnnekcHoe npoekTupoBaHue YyCTaHOBOK LieHTparibHOro BOASAHOrO OTOMMAEHNS 34aHUN
XWUIMULLHO-TPaXXAaHCKOro HasHaveHnst [QNeKTpoHHbIN pecypc]: y4ebHoe nocobune/ MuHko B.A.,
MognopuHos B.®., CemnHeHko A.C.— 3neKTpoH. TeKCToBblE AaHHble.— benropoa: benropoackun
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rocygapCTBEHHbIN TeXHomnornyeckmn yHnsepeutet um. B.I. lyxosa, 36C ACB, 2013.— 179 c.—
Pexum goctyna: http://www.iprbookshop.ru/28348.— 3BbC «IPRbooks».

9. 3enukoB B.B. CnpaBoYHUK MHXEeHepa MO OTONSIEHNIO, BEHTUMNSLMU N KOHANLMOHNPOBAHUIO
[OnekTpoHHbI pecypc]/ 3ennko B.B.— OnekTpoH. TekcToBble AaHHble.— M.: NHdpa-UNHxeHepus,
2013.— 624 c.— Pexum goctyna: http://www.iprbookshop.ru/13551.— 3BbC «IPRbooks».

10. bernsipoB A.3. OCHOBbI NPOEKTMPOBAaHNS TEMMOBbLIX YCTAHOBOK [QNEKTPOHHbLIN pecypc]: y4ebHoe
nocobue/ bernspor A.9.— OneKTPoH. TeKCToBble AaHHble.— M.: MOCKOBCKWUI roCy4apCTBEHHbIN
cTpouTenbHbi yHuBepcuteT, An Nu Op Meana, 36C ACB, 2015.— 207 c.— Pexwnm goctyna:
http://www.iprbookshop.ru/40576.— 3B5C «IPRbooks».

8.3. NepeyeHb pecypcoB MHHOPMALMOHHO-TENIeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAuMbIX AN OCBOEHUSA OUCLUMITUHbI

1. OnekTpoHHas 6ubnuoteka BLUTI CMN6IYMNTAO: http//nizrp.narod.ru/ebmu_m.htm.

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

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

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHOSIOMMIA, UCNONb3yeMbIX NPU OCYLLECTBIEHUU
obGpasoBaTenbHOro npouecca no AUCUUNInHe, BKINKOYasa nepevyeHb NporpamMmmMHOro obecne4vyeHus m
MH(OPMALMOHHBbIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1.

2. Microsoft Office Professional 2013.

3. AutoDesk AutoCAD 2015.

4. AutoDesk Inventor 2015.

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HeOOXO0AMMOM ANsA OCYyLLEeCTBIEHUA
obpa3oBaTenibLHOro npouecca no AMcuunimnHe
1. KoMmnbloTepHbIl Knacc.

8.6. UHble cBepeHuA u (unun) matepuansl
1. leMOHCTpaunoHHble, pa3gaToyHble MaTepuarnsi.
2. Katanoru aHepreTnyeckoro obopygosaHus.
3. MakeT TennoBoro nyHkra.

9. METOOAMYECKUE YKASAHUA ANA OBYHAKOLWKNXCA NO OCBOEHUIO

OVNCLUUINMJIUHDbI
Buabl y4ebHbIx
3aHATUN N
camMocCToATelbHadA OpraHmaauwﬂ AeATernbHOCTU o6y\4arou.leroc9|
pabota
obyyvaromxcs

Jlekunn PaboTa ¢ NekuMoHHbIM MaTepuanom, y4ebHOM N TEXHUYECKON NNTepaTypon,
NHTepHeT-pecypcamu. PopmMynmnposka BbIBOJOB.

MpakTnyeckue PaboTa c HOpMaTUBHO-TEXHNYECKOW NUTEpaTypoOW, aHann3 NpMMepoB pacyeTa

3aHATUSA 3 hEKTUBHOCTU Pa3NNYHbIX aBTOHOMHbBIX MCTOYHUKOB 3HEPTrOCHa0OXeHUS,
noaroToBka OTBETOB K KOHTPOSbHbLIM BONpocaM, NPOCMOTP NpUMepoB
pa3paboTaHHbIX NPOEKTOB PEKOHCTPYKLUN CUCTEM TEMSIOCHAOXEHWS, peLleHne
3aa4 rno oueHke adPEKTUBHOCTU MHBECTULMI C NPUMEHEHNEM PA3MNNYHbIX
MeTo[0B, (hOpMynNMpPoOBKa BbIBOOOB.

JlabopaTopHbie JlaBopaTopHble 3aHATUS CNOCOBCTBYIOT pa3BUTUIO MPAKTUYECKMX HAaBbIKOB BNaAeHuUs

3aHATUSA n3yvyaembiMun meTogamu, obopygoBaHuem, TEXHOMNOrMsIMA 1 Ap. B npolecce
B3aMMOENCTBUSA CO CrneLmanbHO pa3paboTaHHbIMU MOAENbHLIMU YCTaHOBKaMM,
npegnonarakT npoBeaeHne y4ebHOro akcnepMMeHTa Ha nabopaTopHOW yCTaHOBKE,
HabntogeHue 3a npoueccom. Ha nabopatopHbIX 3aHATMAX 0DyyatoLmnnecsa nsyvaet
npouecc unm obbeKT Ha OCHOBE B3aMMOLENCTBMUS C HAaTypHOW Moaensio. B
pe3yrnbTaTte NpoBeAeHus NabopaTopHOro 3aHATUS 0byYatoLWUnCsa JomkeH Nnbo
NOHATL NMPUHLMMBI YCTPOWCTBA M paboTbl n3ydaemoro obopynosaHus. Cnegyet
npeaBapuUTENbHO U3Y4NTb METOAMYECKME YKa3aHWs MO BbINOIHEHUIO NabopaTopHbIX
paboT.

CamocTodatenbHas | PacwupeHue u 3akpenneHue 3HaHU, YMeHU U HaBblKOB, YCBOEHHbIX Ha

paboTta NPaKkTUYECKMX 3aHATUSAX MYTEM CaMOCTOSITENBLHON NPopaboTkM y4ebHo-
METOAMYECKNX MaTepmnarnos Mo UCLMMIIMHE U OPYTMM UCTOYHUKaM MHGOopMaunn.
PelueHune npakTuyeckmx 3agad; npopadoTka KOHKPETHBIX CUTYaLMiA; NCNONb30BaHNE
WHTEPHET-pecypca.
[nsa BbINONHEHWS KypCOBOW paboThl HEO6X0OMMO M3yYeHNe Hay4yHOW, y4eOHOMN,
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http://www.iprbookshop.ru/13551
http://www.iprbookshop.ru/40576

Buapbl y4ebHbIx

3aHATUN 1

camMmocCTodTeNIbHadA

paboTta

oby4aroLmxcs

Opl’aHVI3aLI,VI9I OEeATENIbHOCTU o6y\4a+0Lueroc;|

HopMaTWBHOW U Ap. nutepaTypbl. OTo6paTh HEOOXOAUMBIA MaTepuar; NPOBECTH
npakTu4eckue pacyeTbl Mo TeMe, CHOPMYNMpPOBaTh BbIBOAb! U pa3paboTaTtb
KOHKPETHblEe pekoMeHZaLMmM No 4OCTMXKEHMIO NOCTABIEHHOW Lenu 1 3agau.

Mpv NoAroToBKe K 3a4eTy M 9K3aMeHy HeobxoanMo NpopaboTaTb KOHCMEKTbI NEeKLMiA
1 NPaKTUYEeCKMX 3aHATUI, pEKOMEHAQYEMYIO NUTepaTypy, katanorm a3HepreTM4eckoro
o60opyaoBaHusi, COCTABUTL anropuMTMbl OTBETOB Ha BOMPOCHI K 3K3aMeHy 1 3a4eTy,
npoAyMaTtb OTBETbl Ha BO3MOXXHblE AOMOMNHUTENbHBIE BOMPOCHI Npenojasartens.

10. ®OHA OLUEHOYHbLIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHue nokasatenen u KpUTepmeB OLLEHUBAHMUA KOMMNETEeHLMA Ha pa3finyHbIX 3Tanax mx
chopmMupoBaHusi, onnucaHue LwKan oueHnBaHusA

10.1.1. MNokasaTenu oueHMBaAHMA KOMMNETEHLUMN Ha 3Tanax nx opMmMpoBaHuUA

Koa
HanmeHoBaHue MpencraBsnexne
KOMMeTEeHL MM
o OLEHOYHOrO OLEHOYHOro
(atan lMokaszaTenu oLeHMBaHUSA KOMNETEHLNN
cpeacTea cpeacTea B poHae
OCBO€EHUSA)

MK-3 (2) 1. CTygeHT AeMOHCTpUpPYEeT 3HaHWe oTevecTBeHHon | 1. YcTHoe 1. MepeveHb
1 3apybexxHON Hay4YHO-TEXHUYECKON NuTepaTtypbl U1 | cobecenoBaHne BOMPOCOB ), K
nepuoanyecknx u3gaHuin, NaTteHTHON nuTepaTypsbl, 2. Tunosoe 3k3ameHy (50
WHTEPHET-MoPTarioB, CEMUHAPOB, KOHEPEHLNNA, npakTuyeckoe BOMPOCOB), K
BbICTaBOK Mo Tematuke TOC n TennocHabxeHus. 3agaHve 3aveTy (26
2. HaxoguT Bpemsi 4ns NoceLleHns BbICTaBOK U 3. KypcoBas BOMpPOCOB)
yyacTus B CeMMHapax u KOHEepEeHUUsX no paborta 2. MNepeyeHb
TemaTuke TOC u TennocHabxeHus. NpaKTUYeCKmX
3. Obnagaet npueMamMu MHXEHEePHOro aHanmaa 3agaHun(23
pes3ynbTaToB pacyeTa pexunmos paboTtel TAC n 3agaun)
cucTem TennocHabxeHnss anga paspaboTkm 3. Tema n 3agaHus
pekomMeHAaummn No nx yCOBEPLLUEHCTBOBaHMIO. K KypcoBomn paboTte

(25 BapuaHTOB)

10.1.2. OnucaHue WKan U KpUuTepmeB oLueHUBaHUA chOPMUPOBAHHOCTU KOMMNETEeHUUMN

Kputepum oueHnBaHus ccpopMMpoBaHHOCTU KOMMETEHLUN

OueHka no Kputepun oueHmBaHnss cpopMMPOBAHHOCTWN KOMMETEeHLUUIA
TpaanLNOHHON

Wikane YcTHoe cobecenoBaHne KypcoBas pabota
OTnu4yHo 3HaeT npuHuMn paboTbl [MonHoe 1 pa3HOCTOpPOHHEE pacCcMOTpeHue
TEnroBOW 3MEKTPUYECKOM CTaHUuu, BOMNPOCOB, CBUOETENbCTBYIOLLEE O
3HaeT nepeyeHb OCHOBHOIO 3Ha4YUTENBbHON CaMOCTOATENbHOM paboTe ¢
obopynoBaHusa TOC, 3HaeT NpuHLMN UCTOYHMKaMK. KayecTBO MCMONMHEHUS BCEX
paboTbl KaX40ro afNeMeHTa B 3neMeHToB paboTbl COOTBETCTBYET
OTAENBbHOCTU, OTIMYHO 3HAET CYLWHOCTh | TpeboBaHMAM, coaepXaHue NoSTIHOCTbIO
hU3NYeCcKUX NPoLeccoB, NPOTEKaLLNX COOTBETCTBYET 3afaHuto. [lonyyeHHble
Ha TOC. CnocobeH BbICTPO 1 rpamMoTHO pes3ynbTaTthbl NpeacTaBneHbl Ha OCHOBaHUU

TG OLIEHUTb BIMSIHWE BHELLUHUX YCMOBUN Ha U3y4yeHus 1 aHanumsa uccregyemom

NpoTEKaHWNE NPOLLECCOB U OLEHNTb
B3aUMHOE BNUsIHUE NMPOLLECCOB APYr Ha
apyra. BnageeTt metogukon TennoBoro
pacyeta TOC. CBOGOAHO 1 YyBEPEHHO
onepupyeT NnpegocTaBreHHON
nHdopmaumen. CnocobeH nerko
OpPUEHTUPOBATLCS NPU BULOUIMEHEHUN
3aaHun, ucnonb3yeT B OTBETE
Marepuan MoHorpadumnyeckom

anekTpuyeckon Lenu. [aHbl
ncyepnbiBaoLLme BbIBOAbl U NOSHbIE
OTBeTbl Ha NOCTaBMEHHbIE BONPOCHI.
PaboTta npeacrasneHa K 3awuTe B
Tpebyembie Cpoku.
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nuTepatypbl, NpaBuUbHO 060CHOBLIBAET
NPUHATOE pelleHune, BrnageeT
Pa3HOCTOPOHHMMW HaBbIKaMu 1
nprvemMamu BbINONTHEHNS NPaKTUYECKMX
3agav.
XopoLwuo 3HaeT npuHumMn paboTsl PaboTa BbinonHeHa B HEO6X0AUMOM
TENsoBOW 3NEKTPUYECKON CTaHLNK, ob6bemMe nNpu OTCYTCTBMM OWINBOK, 4YTO
JonyckaeT He3HauuTeNbHbIe OLWMOKN NpU | CBUOETENbCTBYET O CAMOCTOATENBbHOCTH
onpeaeneHnn 0CHOBHOIo obopyaoBaHus | npu paboTe ¢ UCTOYHMKaMN MHOpMaLnK.
TOC. XopoLulo 3HaeT CyLHOCTb [Mony4eHHble pe3ynbTaThl CBSA3aHbI C
PU3NYeCKUX NPoLEeccoB, NPOTEKALLNX ©a30BbIMY MOHATUSIMU B 06nactu
Ha TOC. CnocobeH oLeHNTb BNNsiHWUE ANEKTPOTEXHMKN. [laHbl NONHbIE OTBEThLI Ha
BHELLHUX YCINOBWUI Ha NpoTekaHne nocTaBfneHHbIE BOMPOCHI, HO UMEIKT MECTO
NpOLECCOB U OLEHUTb B3aMMHOE HeCyLLEeCTBEHHbIE HAapYLLEHUs B
BMMSIHME NPOLLECCOB APYr Ha gpyra ¢ odhopMneHnn paboTbl NN AaHbl HEYETKME

XOpOLUO OonyLeHneM He3HauyMTeNbHbIX OWNOOK. | BbIBOAbI, UM HAPYLLEHbI CPOKK
Cnoco6eH NorMyHo MbICANTb, CMOCOGEH | MpegocTaBreHns paboThbl K 3awmTe.
CVCTEMHO u3naratb Matepuarn, unanaraet
€ro, He JoMycKas CyLLECTBEHHbIX
HeTo4yHocTen. CnocobeH 3hPEKTUBHO
NPUMEHSATb TEOPETUYECKNE MONOXKEHUS]
Mpuv peLleHnmn NpakTUYeCKMX BOMPOCOB U
3agad, BnageeT HeobxoauMbIMu
HaBblkaMW 1 NPUEMaMM X BbINOMHEHWS.
HonyckaeT eAMHNYHbIE OWNGKM B
pelleHnmn npobnem.
MmeeT cnaboe npeacraBneHme o 3apaHve BbINOMHEHO MOJSTHOCTBIO, HO B
npuHUMnax paboTbl TENTOBON paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
3NEKTPUYECKON CTaHLMK, AOMyCcKaeT OLUMOKN, NPUCYTCTBYIOT HETOYHOCTU B
owmbKM1 Npu onpegeneHnn OCHOBHOMO oTBeTax, NMbo Ka4yecTBO NpeacTaBneHUs
obopynoBaHusa TOC. NmeeT cnaboe paboTbl HM3Koe, NMMbo paboTa
npeacTaBreHne o CyLHOCTH npencTaereHa c ono3gaHneM.
hr3nM4ecknx NpoLeccoB, NPOTEKAOLLNX
Ha TOC. CnocobeH NpMMEHNTL 3HaHKSA

YOOBNETBO- TONbKO OCHOBHOIO Martepuana,

puUTENbHO [onyckaet HeTO4YHOCTU, HeAOoCTaTO4YHO
npaBusbHble POPMYMMPOBKN.
[onyckaeT HapyLleHNs nornyeckom
nocrneaoBaTenbHOCTU B U3NOXEHUN
nporpaMmmHoro matepuana. Mimetorcs
3aTpyaHeHus ¢ BbiBogamu. CnocobeH K
PELUEHNIO KOHKPETHBIX NPaKTUYECKMX
3agay 13 yucrna npegycMoTPEHHbIX
paboyel NnporpaMmmonn.
He 3HaeT npuHumn paboTbl TENNOBOK OTcyTCcTBME OOHOMO UM HECKOMBKUX
3NEKTPUYECKON CTaHUMK, He 3HaeT obsA3aTenbHbIX ANEMEHTOB 3agaHus, Nnbo
nepeyeHb OCHOBHOro 000opyaoBaHUs MHOIOYMCNEHHbIE rPyOble OWnbKN B
TOC. He 3HaeT CyLHOCTb (PU3NYECKNX paboTte, nnbo rpybbie HapyLleHUs npaBun
npoueccos, npotekarowux Ha TAC. He 0hOPMITEHUNSA NN CPOKOB NpeacTaBrneHus

HeynosneTeo- | CNOcobeH nanaratb Marepuan paboTbl. HecnocobHOCTb OTBETUTHL Ha

pUTENBHO nocrnegoBaTenbHO, JonycKaeT BOnpockl 6e3 nomoLum npenogasaTens.
CYyLLEeCTBEHHbIE OLNOKM, HEYBEPEHHO, C
GonbWMMK 3aTPYOHEHUSAMUN BbINOSHAET
npakTudeckne 3agaHusi. He cnocobeH
npopomkuTL 0byyeHne 6e3
OOMONTHUTENbHBIX 3aHATUN.

3auTeHo CBoboAHO 1 yBEPEHHO ONepupyeT NpeaocTaBeHHON NHopMaLmen, OTIIMYHO

BMageeT HaBblkaMy aHanu3a u cuHTe3a nHdopMaLuum, 3HaeT BCe OCHOBHbIE MeTOoabl
peLleHns npobnem, npegycMoTpeHHble y4ebHOM NporpamMmmon, 3HaeT TUMUYHbIE
OLNOKN 1 BO3MOXHbIE CMIOXHOCTU MPU peLleHnn TON UNmn MHon npobnembl 1 cnocobex
BbIOpaTh 1 3PHEKTUBHO MPUMEHUTL TOT UM MHOW afeKBaTHbIN METOA peLLEHNSs
KOHKpeTHoM npobrembl. CnocobeH Nnerko opueHTpoBaThCS Npy BUAOU3MEHEHWN
3agaHuvs, NCnonb3yeT B OTBETE MaTtepuan MoHorpadu4eckon nutepaTtypbl, NPaBUIBHO
0BOCHOBLIBAET NPUHATOE peLUeHNne, BNageeT pa3HOCTOPOHHUMW HABLIKAMU U

POa
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npvemamu pelleHmns 3agay. 3HaeT NPUHLMN paboTbl TENSOBOW 3MNEKTPUYHECKON
CTaHLMK, 3HaeT nepeveHb OCHOBHOro obopyaosaHus TOC, 3HaeT npuHUMn paboThbl
Ka)K4oro afiemMeHTa B OTAENbHOCTU, OTIIMYHO 3HAET CYLLHOCTb (h3MYECKUX NPOLECCOB,
npotekatwmx Ha TOC. CnocobeH BbICTPO M rPAMOTHO OLLEHUTb BINSIHUE BHELLHUX
YCINOBUIN Ha NpOTEKaHne NpPOoLECCOB M OLEHUTb B3aMMHOE BIIUSHME NPOLECCOB APYr Ha
apyra. O6yyaoLwnincs BHUKaAeT B CMbICI YCITOBUS 3a4ayn, NOHMMaeT NnaH ee
peLleHmnsl, OAHaKO, HE MOXET B MOJMIHOM Mepe C MOMOLLIbI0 MaTeMaT1YecKoro annapara
peanu3oBaTb ee pelleHne. 3HaeT pasMepHOCTM PU3NYECKNX BENMYMH, MOXET caenatb
PUCYHOK NI CXeMY, NOACHAKLLYIO peLleHne 3agadn.

He 3auTteHo He 3HaeT npuHumMn paboTbl TENNIOBOW 3NEKTPUYECKON CTaHLUUN, HE 3HAET NepeyeHb
OCHOBHOro obopyaosaHusa TOC. He 3HaeT cyLHOCTb (hM3n4eckMx npoLeccos,
npotekawLwmx Ha TOC. He cnocobeH nsnarate MaTepuan nocnegoBatensHo,
JonyckaeT CyLeCTBEHHbIE OLLMOKN, HEYBEPEHHO C BONbLUMMY 3aTPYAHEHUAMU
BbINONHAET NpakTuyeckoe 3agaHve. He cnocobeH npoponkunte obyyeHne 6e3
OONONHUTENBHBIX 3aHATMIA. OByYaloLWwuncs He MOXeT NpoaHann3MpoBaTh YCoBue
3agayun, HaMeTUTb NiaH ee pelleHus, BbiopaTe PU3n4eckne 3aKOoHbI U NI0X0
opueHTUpyeTcsl B OU3NYECKMX BENNYMHAX, HE BNageeT MaTeMaTUYeckMm annapaTom.
lMpegcTaBneHne Yyxon paboTbl, OTKa3 OT BbINOMHEHWs 3a4aHus.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UM UHbIe MaTepuarbl, HeOOXoauMbIe ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HAaBbLIKOB U (UNK) onbiTa AeATENLHOCTU, XapaKkTepu3sylowue 3tanbi hopMupoBaHus
KOMMNeTeHLun

10.2.1. NMepeyeHb BONPOCOB K 3K3aMeHy, pa3paboTaHHbIA B COOTBETCTBMU C YCTaHOBNEHHbLIMU
3aTanamv (oopMUPOBAHUA KOMMNETEHL MU

Ne

/n dopMynupoBka BONpPOCOB Ne Tembl

1 | O630p COCTOSAHMSA 1 NEPCNEKTVBBI pa3BUTUS OTEYECTBEHHON SHEPTrETUKM 1

2 | CocTosiHME U NpMOpUTETHI Pa3BUTKUsSE aHepreTudeckoro komnnekca CaHkT-MNeTepbypra 1

3 | MNpvopuTteTbl pa3BuTus aHepreTmdeckoro komnnekca CaHkr-MNeTtepbypra 1
CpaBHuTENbHAsA XxapaKTepucTka ABYX KIMacCUYECKMX CXEM 3HEProcHabXeHus: 1

4 | pasgenbHoun 1 Ha 6ase Tennodukaumm (KpaTkoe onmcaHme, NpenMyLLecTsa, He4oCTaTku,
obractu npumeHeHus
OHepreTudeckas aPeKTMBHOCTb Tennodukaumm. YmcneHHble 3Ha4YeHUsa yaernbHbIX 1
pacxodoB yCnoBHOro Tonnuea (B r/kBT4) Ha BbIpaboTKy aneKTpoaHeprnm Ha

5 | KOHOEHCALMOHHBbIX, TEMMNOMMKALMOHHBIX U NPOTUBOAABIIEHYECKMX Typboarperatax u Ha
BblpaboTky Tenna (B kI/[Ox) Ha TOL, n B kOTenbHbIX N0 COBPEMEHHON N paHee
[JencTBOBaBLLEN METOAUKAM.

6 Knaccudmkaums Tennosbix Harpy3ok. KoMMyHanbHO-6bITOBOE, CaHUTapHO-TEXHUYECKOE, 2
TexHonormyeckoe TennionoTpebnexune

7 | Ce3soHHas Harpy3ka. OtonneHue. MeToabl pacyeTa pacxofa TenoTbl HA OTONJIEHUE 2

8 | CesoHHas Harpy3ka. BeHtunaums. Metogpl pacyeTa pacxoga TennoTbl Ha BEHTUNSALMIO 2

9 KpyrnorogmyHas Harpyska. Fopsyee BogocHabxeHne. MeToabl pacyeTa pacxoa 2
TennoTbl Ha BC

10 | KpyrnoroguyHas Harpyska. TexHomnorm4yeckoe TennonoTpebnenune 2

11 | N'ogoBon pacxof TennoTbl 2

12 | NocTpoeHue 1 ncnonb3oBaHUe rpacrka NPoAOIHKUTENBHOCTU TENJOBbIX HArpy3oK 2

13 Knaccudmkaums cuctem TennocHabxeHus. Boibop TennoHocutens u Tmna cuctemsbl 3
TennocHabxeHus. OTKpbITbIE N 3aKPbITbIE CUCTEMbI TENIOCHAGXEHUSA

14 | BoAsHble cuctemsl TennocHabxeHus. 3aBUCUMbIE U HE3ABUCKMMbIE CXEMbI 3
npucoeanHeHnsi abOHEHTCKMX YCTAHOBOK K TEMMOBbIM CETAM

15 MpucoeanHeHne oToNUTENbHLIX YCTAHOBOK B 3aKPLITON N OTKPLITOM CcUCTeMax 3
TennocHabxeHns

16 MpucoeanHeHune yctaHoBok MBC B 3aKpbITOM cucTeme TennocHabxeHusi. Boibop 3
cxeMbl npucoeanHeHnst BogoHarpesartenen NBC

17 MpucoeanHeHne yctaHoBok TBC B OTKPbITON CUCTEME TEMNIOCHAOXKEHWS. 3
OpHoTpybHas cuctema TennocHabxeHus

18 | MNapoBble cUCTEMBI TENNOCHAOXEHUSI NPOMBILUSIEHHBIX NPEANPUATUN 3

19 | CucTtembl OTOMIEHUS XUNbIX N 0OLLECTBEHHbIX 34aHUN 4

20 | CucTtembl ropsi4ero BogoCHabxeHus 4

21 | HarpeBaTtenbHble Npubopbl CUCTEM OTOMJIEHNS 4

22 | OHeprocbepexeHre Npu UCNOoNb30BaHUM TEXHONOMMK «1accuBHbIV JOM» 4

23 | Pexvmbl perynMpoBaHust BoAsiHbIX CUCTEM TennocHabxeHnsi. MeToapbl perynupoBaHus 5
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24 PerynupoBaHvne 0gHOPOAHON TEMMOBOW HArpy3ku BOAsSIHbIX TEMNMNOBLIX ceTen. Boibop, 5
pacyeT 1 NOCTPOeHne TeMnepaTypHOro rpaduka
TennoBou 1 rMapaBnNUYECKUn pEXMMbI BOAAHOW TEMNNOBON CETU NP KOMOUHMPOBAHHOM 5

25 | perynupoBaHun pa3HOPOAHOW TEMMOBOW Harpy3ku. PerynupoBaHne oToNMTENbHOM
Harpysku
TennoBow 1 rmMapaBnNMYECKUn PeXnMbl BOASHON TEMMOBOW CETU NP KOMOMHMPOBAHHOM 5

26 | perynupoBaHun pa3HOPOAHOW TEMSIOBOW HArpy3ku. PerynupoBaHne BEHTUNSLNOHHON
Harpysku

57 TennoBow 1 rmapaBnNMYECKUn PEXnMbI BOASHON TEMMOBOW CETU NPU KOMOMHMPOBAHHOM 5
perynupoBaHnM pa3HOPOAHOM TENNOBOW Harpy3sku. PerynupoBaHue Harpysku 'BC

o8 HeobxoaumocTb KOPPEKTUPOBKN TEMMEPaTYPHOro rpaduka 1 nopsgok ee BbiMOSTHEHUS. 5
CBOAHbIN TeMNepaTypHbIN rpadrk Npy Ka4YECTBEHHOM perynMpoBaHnn OTnycka Tenna

29 PerynvnpoBaHue oTnycka TennoTbl N0 COBMELLEHHON TENMOBOW Harpy3ke OTOMMNEHUs 5
nIBC

30 | Beibop meToda LeHTpansHOro perynupoBaHns TENOBON Harpy3ku 5

31 | CxeMbl 1 KOH(pUrypaumm TennoBbix ceTemn 6

32 Mmapaenuyeckunin pacyeT TeNMnoBbIX ceTer. 3agayn rmapaBnuyeckoro pacyeTa. 6
OCHOBHbIE NOHATUSA

33 | lNocnegoBaTenbHOCTL BbINONMHEHUS MTMAPaBANYECKOro pacyerta 6

34 MmapaBnuyeckne pexrmbl BOOSHbIX TEMMNOBbLIX ceTel. [1ocTpoeHne n ncnonb3oBaHne 6
Nbe30MEeTPUYECKOro rpacuka

35 XapaKTepVICTI/IKIfI HacocoB. Beibop ceTeBbiX, NOAMNUTOYHbIX, NOAKaYMBaOLWNX HACOCOB 6
TENsoBbIX CETEN

36 | [vgpaBnu4yeckuii yaap B TEMNOBbLIX CETSX 6

37 O6op1yp,OBaH|/|e Tennosblx ceTen. TennoBble ceTn. CnocoObl NPOoKNaakM TeNMOBbIX 7
ceten

38 O6op1yp,OBaH|/|e TennoBblx ceTen. Tpybbl, hacoHHble N3genus n onopbl TEMSOBbIX 7
ceten

39 | ObopygoBaHue TennoBbiX ceTel. Tennosas nsonauns Tpyo 7

40 | ObopynoBaHue TennoBbIx ceTen. KomneHcaTopbl TENNOBLIX CETEN 7

41 | ObopynoBaHue TeNoBbIX ceTen. TpybonpoBoaHasi apMmaTypa 7

42 TennoBble NyHKTbl. HazHayeHne 1 060pyaoBaHUe TEMMOBbLIX MYHKTOB. LieHTpanbHble 7
TENnoBbl€ MYHKThI

43 TennoBble NyHKTbl. HazHauyeHne 1 06opyaoBaHUe TEMMOBbLIX NMYHKTOB. MIHAMBMAYyanbHble 7
TEennoBble NYHKTbl. ABTOMaTU3NPOBAHHbIE TEMIOBLIE MYHKTbI

44 Cuctembl ydeTa 1 perynmpoBaHus Tennonotpednexus. MiamepeHne Temnepartypsbl, 8
OaBreHus, pacxofa TenIoHoCUTenNs

5 Mpubopsbl y4eTa TennoBon aHepruu. Npubopsbl aBTOMATUYECKOrO perynupoBaHums 8
TennonoTpebnexHus

46 PacuyeT TennoBbIx NOTEPb N30MMPOBaHHbIX Tpybonposoaos. [NoTepu Tenna 9
TpybonpoBogamm Npyv Haa3eMHbIX Npoknagkax

47 PacuyeT TennosbIx NOTEPb M30NMpPOBaHHLIX TpybonpoBoaos. [NoTepu Tenna 9
TpybonpoBogamm nNpm NOA3EMHbIX DeckaHanbHbIX MpoKnagkax

48 PacuyeT TennoBbIx NOTEPb N30MMPOBaHHbIX Tpybonposoaos. [NoTepu Tenna 9
TpybonpoBogamu Npm NOA3EMHbIX KaHaNbHbIX NPOKNagKax

49 MpoyHOCTHOM pacyeT TpybONPOBOAOB TEMNMOBLIX ceTel. PacyeT Tpyb Ha NMPOYHOCTb. 10
Pacyet HanpsixeHui B Tpybax, BbI3BaHHbIX BHYTPEHHMM AaBfEeHMEM TenoHocuTens

50 IMpoyHOCTHOW pacyeT TpyboNpOBOAOB TEMSOBLIX ceTen. PacueT Tpybonposoaos 10
Ha BECOBYIO 1 BETPOBYIO Harpysku

MepeyeHb BONPOCOB K 3a4eTy, pa3paboTaHHbIM B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu
c¢hopMupoBaHus KOMNEeTeHLUN

Ne

n/n dopMynupoBka BOMpoCcoB Ne Temsbl

1 Knaccudvkaums TennoBblX 3MEKTPUYECKUX CTaHLUMn 11

2 O6was cTpykTypa TennoBon cxembl TOC (NpyHUMNuanbHasi TenaoBasi CXxema) 11

3 | TexHonoruyeckasi cxema TOC, paboTarouen Ha TBepaoM ToNnmnBe 11

4 | HavanbHble ¥ KOHe4YHble napameTpbl napa Ha TOC. 3aBMCUMOCTbL TennoBoOW 11
3KOHOMMYHOCTU TAC OT HavanbHbIX NapaMeTpoB

5 | lMpoMexyTouHbIn neperpeB napa. BnusHwe paBneHuss napa B NPOMEXYTOYHOM 12
neperpesartesnie Ha ero aPPeKTUBHOCTb

6 | PereHepaTuMBHbLIA NOAOrpeB nUTaTenbHOM BOAbl. JOPPEKTUBHOCTL pereHepaTuBHOro 12
uyukna NCY KoHeyHas TemnepaTypa nuTaTensHon BOAbl.
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7 | YpaBHeHve Tennosoro 6anaHca pereHepaTuBHbIX MogorpesaTenent CMeLuMBaloLlero u 12
NOBEPXHOCTHOrO TUNa

8 | McnaputenbHble  ycTaHOBKM. CXxeMbl  BKMKYEHWS U pacyeT  OAHOKOPMYCHOW 13
ncnapuTenbHOW YyCTaHOBKU

9 | KOHCTpYKLMS ncnaputenbHON YCTaHOBKN 13

10 | Tepmuyeckas geaspaumsi nUTaTenbHOM BoAbl. Tunbl geaspaTopoB M TpeboBaHUsA K UX 13
BblIOOpY

11 | Tepmokomnpeccopbl. HazHayeHne, cxembl BKITKOYEHUS 1 OCHOBHbIE NMOMIOXEHUSA pacyeTa 14

12 | NMaponpeobpasoBaTernbHble YCTaHOBKM. HasHayeHue, CXembl BKIHOYEHUS B TENOBYHO 14
cxemy TOC

13 | MHA vn y3en aXeKTopHbIX nogorpesartenen 14

14 | Ncnonb3oBaHne TennoTbl HeMnpepbiBHOW npoayBku koTnoB. OpHocTyneHvaTas U 14
OBYXCTyNeH4YaTble CXEMbl MCMNOMb30BaHWsA TENOThl NPOA4YBOYHOW BOAbI

15 | KoHCTpyKumMa  pacluuvputenen HenpepbiBHOW  npoayBku. OnpegeneHve  pasmepa 14
pacwmpuTens

16 | YCTpOMCTBO BaKyyMHbIX 1 aTMOC(EepHbIX AeaapaTopos 14

17 | Pacxog napa Ha TypOuHy, MMeoLLyo 0TOOpLI. YpaBHEHNE MOLLIHOCTHU 14

18 | lNokasaTenu rogoBon 3KOHOMUYHoCcT TOL 14

19 | l'opgoBble pacxogbl Tennotbl, OTMYCKAeMOW  CTaHuuen, rogoBas  BbipaboTka 14
ANEKTPUYECKOW IHEPTUM

20 | OTnycK TenmoBoOW 3HEPrny ¢ NapoBbiM U BOASHBIM TENOHOCUTENSAMU 15

21 | PepykumoHHo-oxnagutenbHble yctaHoBkn TOC. Cxembl BkNoyeHus. Pacyet OY 15

22 | Cxema y3na ceTeBblXx nogorpesarenem 16

23 | PacnpegeneHuve Harpy3ok Mexay NMKOBbIM M OCHOBHbIM CETEBbLIM NOJOrpeEBATENSAMM 16

24 | Tvnbl TennoMUKaUNOHHbBIX TYPOWH, ANS NOKPbITUS OCHOBHOM W MWKOBOW OTOMUTENLHON 17
Harpysku

25 | Nognutka TennoBow ceTu. [ognnToYHbIN y3en 1 ero pacyet 17

26 | KomnoHoBka rnmaBHoro kopnyca T3l 18

BapuaHT TMNOBbIX 3af4aHuK (3agay), paspaboTaHHbIX B COOTBETCTBMU C YCTaHOBNEHHbLIMU 3TanamMmu
dopMuUpoBaHUs KOMNETEHLUM

Ne N
/n YcnoBus TUNOBLIX 3agaHui (3agad) Oteet
Peluenne:
OnpenenuTb,  Kak  W3MEHUTCS  TeopeTudeckass  paborta, | Ho@=hi-n2=3344 —
coBepllaeMasi MOTOKOM napa B TypbuHe npu yBenuueHum a310_=:]0?14_'<§§%"5r
1. | paenenns napa nepen TypBuHoit ¢ 3 MMa go 5 MMa npu 2;"156;1:;'9;_'(‘&»(/'(;
HensmeHHou Temnepatype 450 °C n gaBneHUU B KoHAeHcaTope Ho(s)- Hog)=161 KIX/KF
0,01 Mna. OTBeT: TeopeTuyeckas paboTa
yBenuuntcsa Ha 161 kOXK/kr
Onpegenutb KONM4ecTBO OTnycKaeMomn n3 NCTOYHMKA
TennocHabXxeHns  TennoTbl Ha  Bapo4yHOe  MpPOM3BOACTBO, | Pellenue:
2 | nepeHocUMoM Cyxum HacblWweHHbIM napoM (h”=2777 kOX/kr) npu | O0=20 1/4= 5,55 kr/c
oTCyTCTBMM BO3BpaTta KoHaeHcaT. Pacxog map 20 T/4 paenenue | Qom=0*h"=5,55*2777=15,4MBT
1MMMa.
3 | OnpegenuTb rogoBy 3KOHOMMIO YCroBHOro Tonnmea AB 1/rog 3a Pewetue:
CYeT MCMOMb30BaHMA BTOPUYHBLIX SHEPrOPECYPCOB B KonnyecTee Q | YA€nbHas 3KOHOMWS YCIIOBHOTO
=108 'mx/rog BMECTO nonyyeHus Tenna ot koTenbHow ¢ KMQ nk= | Tonmsa:
0.85 Ab = 34,1/nk = 34,1/0,85 = 40,1
) kr/Tkan
Fo,uoaaﬂ 9KOHOMMUSA YCNOBHOIo
Tonnumea:
AB=Ab-Q=40,1-10%=
40 100 000 kr/rog =40 100 1/ropn
4 | OnpegenuTb pacyeTHbIA pacxo Tenmna Ha OToMNMeHNe 34aHus ¢ Peliexve:
HapyxHbIM o6bemoM V = 65 000 M3 nNpu yaensHoi TennonoTepe (o | Pacxoa Tenna Ha otonnexune B
=0, 35 kkan/(m3 4 °C) ¢ koadpdrLUEeHTOM MHpUNbTPauum y = 0,15; | CPEAHE-3NMHEM pexnmMe:
BHYTPEHHSS pacyeTHas Temnepatypa tep = 18° C; HapyxHas Qop = (1 +) - Go' V- (ter - to) =
= (1+0,15) - 0,35 - 65 000 - (18 —
pacyeTHas Temnepatypa tho =-24°C (-24)) = 1,01 Mxan/y
5 | OnpegenuTb pacxopg Temnna Ha OTOMMeHNe B CpeaHe-3UMHEM PeweHve:
pexume npu tcp.z = - 1,8° C , ecnu pacyeTHbI pacxod Tenna Ha Pacxop Tenna Ha oTonnexve B
oTonneHue npu tvo = - 24° C coctasnseT CQpeﬂHeg“MHG()tM peg"”"")‘/eét o)
= cp.3 = Qor " (IBP - ICP.3 BP — (HO,
Qop = 0,3 Tkan/y =0,3 - (20 — (-1,8))/(20 — (-24)) =
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| | | 0,149 Mkan/y
10.3. MeToguyeckue matepuanbl, onpegensowme npoueaypbl OLLleHNBaHUA 3HAHUN, YMEHUMN,

BIlageHnM (HaBbIKOB U (UITN) NPaKTUYECKOro onbiTa AEATENIbHOCTU), XapaKTepU3yHLUX 3Tanbl
dopmMMpoBaHUA KOMNETeHLUN

10.3.1. YcnoBus gonycka o6y4alowwerocsl K caaye 3Kk3ameHa, 3aveTa U 3alimre KypcoBoi paboTbl U
nopsAoK NMMKBUAALMM aKageMUYeCKoM 3a80/KEeHHOCTH

MonoxeHne O MNpoBEAEHUWN TEKYLLEro KOHTPOSsi YCMeBaeMOCTM WM MPOMEXYTOYHOW aTTecTtauuu
obyvatowmxces (

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

ycTHas | X nuceMeHHas | X KOMMbIOTEPHOE TECTUPOBAHUE NHas

10.3.3. Ocob6eHHOCTU NpoBeAeHUA IK3aMeHa, 3a4eTa U 3aluTbl KYPCOBOM paboThbl
e BO3MOXHOCTb NONb30BaThbCs Yy4€OHOW, HOPMATUBHOW NUTEPATYPON, KanbKynaTOPOM;
e Bpewms Ha nogrotoBky oTBeTa Ha 3ayete 30 MUHYT, HA 9K3aMeHe 45 MUHYT.
e Ha 3awuTy KypcoBow paboTkl NpegocTaBnseTcs He 6onee 15 MUHYT, BKINOYasd OTBEThI HA BONPOCHI.
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