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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

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

1.2 3apauv AUCUUNNUHGI:

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

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

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

. HayunTb BbINONHATL TENJOBLIE pacveTbl TEMMNOBLIX CETEN M TennonoTpebnsatowero obopyaoBaHus.

. MpMBUTL HaBbLIKM CaMOCTOATENbLHO MNPUHMMATbL peLLeHna npu Bbibope 060pyaoBaHMSA UCTOYHMKOB

SHepFOCHa6)KeHI/IF| n Sdl)(*)eKTI/IBHOIZ aKcnnyataumm CUCTem TENnocHabXeHus.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMA, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

lMpoekTupoBaHue cucTem TENNOCHAOXEHMS MPOMBILLNEHHbIX NPeanpUsaTUA

TexHnyeckaa TepMoaMHamMumKa
M'mpporasognHamuka (Mapasnuka)
BBegeHuve B cneuynansHOCTb

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OrlK-3: Cnoco6eH AeMOHCTpMpOBaTh NPMMEHEeHNe OCHOBHbLIX CMOCOOOB Nnony4YeHusi, npeobpasoBaHus,
TpaHCcNopTa U UCMOJIb3OBaHUSA TENJ0Thl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucTteMax

3HaTb: OCHOBHble CMocobbl nony4yeHus, npeo6paaoBaHV|;|, TpaHcnopTa U MUCNOJNb30BaHUA TENNOTbl U SJ'IeKTpI/NeCKOIZ
Heprum, Knaccmcbmau,mm TeNnNOBbIX HArpy3okK; CUCTEMbI TEeNNocHabXeHNss U TENNOHOCUTENW; MeToabl perynmposaHuna B
cuctemax TensiocHabXeHus; TeMHepaTyprM rpachK TennoBon ceTy; KOHCTPYKUMMN N METOOUKMN pacHeToB TenmoBbIX
ceTen N TeNsoBbIX MNYHKTOB.

YMeTb: onpefensite TENSoBble Harpysku noTpebuTenen; CTPoMUTb TEMNEpaTypHbIN U rpaduk TEMNOBOW CETU; CTPOUTb
Nbe3oMeTPUYECKUiA rpacduK CUCTEMbI TEMINOCHAGXKEHUS; onpeaensTb rofoBy0 NOTPEGHOCTb B HaTypanbHOM M YCIIOBHOM
TONNMBE; NPaBWUbHO BbIGUPATL KOHCTPYKLMOHHBIE U TEMMOU30MSLIMOHHbIE MaTepuanbl.

BnapeTtb: meTogmkamm pac4yeToB Ten1oBbiX ceTen.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgen 1. PacdeT TennoBbIX Harpysok B CUCTEME
TennocHabxeHus.

Tema 1. OHepreTunyeckasi 3 HEKTUBHOCTb
Tennodukaumnn.

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

Tema 2. Tennosoe noTpebneHue.

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

Pasgen 2. Cuctembl TennocHabxXeHus.

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

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

Tema 5. Pexumbl perynupoBaHus BOASHbIX CUCTEM
TennocHabxeHus.

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

Tema 6. O6bopynoBaHue TEMOBLIX CETEN.

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

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

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

Tema 8. PaspaboTka rMapaBnMyecKux PEXUMOB BOAAHbLIX
TennoBbIX CeTEN.

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

0,5

15

Tema 9. Cwnctembl y4eTa U perynMpoBaHus
TennonoTpedneHus.

N3amepeHne TemnepaTypbl, AaBneHus, pacxoga
TennoHocuTens KM Tennosow  dHepruu.  [lpmbopsbl
aBTOMAaTM4EeCKOro perynupoBaHuns TennonotTpebnexus.

0,5

15

Tema 10. MeToguku NPOYHOCTHOrO pacyeTa
TpybONpPOBOAOB.

MeTtoguka pacyeta Tpy®6 Ha npoyHocTb. MeToaumka
pacyeTa HanpsbkeHW OT BHYTPEHHEro [AaBfieHus, OT
BECOBOW W BeTpoBOM Harpysok. Metoguka pacdeta [1-
06pasHbIX KOMNEHCATOPOB.

0,5

15

Wtoro B cemecTtpe (Ha kypce gns 3A0)

1,5

15

KoHcynbTauumn n npoMexyTouHasa attectaums (3adver)

130

0,25

Pasgen 4. lNpaktuyeckme pacyeTbl TEMMOBLIX CETEN.

Tema 11. PacuyeT TennoBbix Harpy3ok u TEMMOBbIX NOTEPb
B cucTemax TennonotpebrneHusa Ha  OTONneHue,
BeHTUnAuuio mn BC. PacueT 1 noctpoeHue rpadmka
LEHTpanbHOrO Ka4yeCTBEHHOro perynvpoBaHust OoThycka
Tennotel. JlabopatopHaa pabota Ned4 "CpasHeHue
ahhekTnBHOCTU cTanbHOoro " arntoM1UHUEBOro
OTOMUTENbHbIX NPUBOPOB".

Tema 12. PacuyeT rMapaBnnYeCcKMX PEeXUMOB TEMMOBbIX
ceten u rmapaBliin4ecKnx noTepb.

16

Tema 13. PacyeT cCMeCUTENbHbLIX W  OPOCCENbHbIX
YCTPOWUCTB. PacueTt oceBbIX " pagunanbHbIX
KOMMeHCaTopoB.

16

Tema 14. Pacuyer TpybONpoBOOOB Ha XKECTKOCTb U
npoyHocTb. OnpegeneHve pguameTpoB TpybonpoBoaos,
TOMWWHbI  M30ONAUMM B 3aBUCUMOCTU  OT  TEMMoBON
Harpysku.

16

16




Pasgen 5. KoHCcTpympoBaHve MpoOKNagkMm TenmoBbIX
ceTen.

Tema 15. [TlpuHuunuManbHas cxema  OOHOTPYOHOM
pa3oMKHYTON CUCTEMBI. MpuHUMNuansHas cxema
OBYXTPYOHOM  OTKpbITOM  (MOSly3aMKHYTOM)  CUCTEMBI.
MpuHuMnuanbHas cxema OBYXTPYyOHON 3aKpbITOn

(3amMkHyTON) CUCTEMBI. MpuHUMNuanbHas cxema
KOMBUHMPOBAHHOM cucTembl. [puHUMNManbHas cxema 1 1 20
TpexTpybHon CUCTEMBI. MpuHUMNUaneHas cxema

YeTbipexTpybHOM CUCTEMBI.

Tema 16. [lpuHumMnuanebHas cxema  OBYXTpyOHON
CUCTEMbI C BEpPXHEM U  HWXKHEW  pas3BoOOKOWM WU
€CTeCTBEHHON uupkynauuen. [MpuHUunuanbHaa cxema
OAHOTPYOHOWM CUCTEMBI C BEPXHEN N HWXKHEW Pa3BOAKON U
€eCTeCcTBeHHON uupkynauuen. [MpuHUunuanbHaa cxema 1 1 20
OBYXTPYOHOW  cUCTEMbl C  HWXKHEW pasBOAKON WU
NCKYCCTBEHHOMN LUPKYNSLUUEN.

Tema 17. OCHOBHblE MOMOXEHWsT MO  pac4yeTy
KOHCTPYKUMI TenmnoBbIX ceTen. 3awuta TpybonpoBOAOB
TennoBbIX ceTen oT Hapy>XHOWN Koppo3uu.
OnekTpoxumnyeckas 3almTa Tpy6onpoBoaos. 1 1 16

Pasgen 6. PacyeT oTonuTenbHbIX Npnbopos.

Tema 18. LUenu wn 3agauM pacyeta OTONUTENbHbIX
npubopoB. Tun M XapaKkTepuCTUKM  OTOMMUTENbHbIX
npubopos. Cuctembl  obecneveHns  MUKpoKNMmara
rnomeLLeHni. Ycrnosmst KOMOPTHOCTH. 0,5 0,5 15

Tema 19. ABToOHOMHOe TennocHabxeHue. ObLenomMmoBble
aBTOHOMHblE  UCTOYHMKW. PacyeT u©  onpepeneHue
Tpebyemon TennonpoussoguTenbHocTn. OnpegeneHve
pacyeTHOro  BO3dyxoobmeHa M a’poAuHaMUYECKUN 0.5 0.5 16
pacyeT BO34yXOBOAOB.

Wtoro B cemecTtpe (Ha kypce gns 3A0) 8 8 4 151
KoHcynbTauumn n npomexyTovHas attectaumns (Ok3ameH, 25 65
KypcoBas pabota) ’ ’
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 32,75 287,5

4 KYPCOBOE NMPOEKTUPOBAHME

4.1 Llenn n 3apgaum KypcoBon paboTthbl (npoekTa): Llenu BbinonHeHus KypcoBo paboTbl COCTOST B
NprMobpeTeHNN HaBLIKOB CAMOCTOSITENBHOMO MPUHATUST OCHOBHBLIX MHXEHEPHbLIX PELLUEHMWI NPU NPOEKTUPOBAHUN CUCTEMBI
TennocHabxeHusl.

3apayum BbIMONMHEHMS KypCOBOWM paboThl 3akioyaTcs B BbIpabOTKe YMEHUI 1 HaBbIKOB BbIOOpa TEMMOHOCUTENS,
TUNa cucTeMbl TennocHabxeHus, TemnepaTypHoro rpacuka, pacyeta u cnocoboB perynmpoBaHusi TENSIOBON Harpysku,
BblibOpa TennoreHepupytoLero n HacocHoro obopyaoBaHusl, CNocoboB MPOKNaAKN U UHXEHEPHOro 06opyaoBaHMS
TENnoBbIX CeTEMN, OLIEHKM 3PEKTUBHOCTU NMPUHATLIX TEXHNYECKUX PELLEHWN.

MpuBUTE CNOCOBHOCTN K CaMOCTOATENBHOMY MCMONb30BAHMIO COBPEMEHHOW HOPMATUBHOW NMTepaTyphl,
HeobX0AMMOW NpU NPOEKTUPOBAHUM CUCTEM TEMNOCHABXEHMS.

4.2 TemaTuka KypcoBoM pa6oTbl (NpoekTa): PacueT cuctembl TEMNOCHAGKEHNSI NMPOMbILLIIEHHBIX W
KOMMYHarnbHO-ObITOBLIX NOTpebuTenel B 3a4aHHOM HacerneHHOM MyHKTe.



4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPeACTaBNEeHNI0 pe3yibTaTOB KypCcoOBOW paboTbl (MpoekTa):

Pabota

BbINOJTHAETCA

nHamengyanbHoO C

nMTepaTtypbl, pacyeTHbIX NporpaMm.

ncnosib3oBaHNeM

JencTeyowern  HOpMaTUBHO-TEXHUYECKOW

PesynbTathl nNpefcTaBnsloTCa B BUAE MOSCHUTENbHOM 3anuckn obbemom 40-50 c. nevyaTtHOro TekcTa,
coaepxallero criegytolime obasaTenbHble 9reMEHTbI:

. OBocHoBaHMe Ha KaXXOoM aTane NPUHATBIX UHXEHEPHbIX peLleHUi.

. PacuyeTbl.

. "pacmkn.

. UnntocTpauuu.

. OKoHOMMYecKnn aHann3 apPEKTUBHOCTU NMPUHATBLIX TEXHUYECKUX PELLEHUI.

5. ONUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

5.1 Nokasarenu oueHnBaHnA

OBYYEHUA

Koo komneTteHuun

Mokasartenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

OrlIK-3

CUCTEMbI TENNOCHABXEHNS.

1. CTyOeHT OeMOHCTpUpyeT 3HaHusa dopMyn, HeobxoauMblX ANs pacyeTa CUCTEMbI
TennocHabXeHusl, UMeeT NPeACTaBMNeHne O MPaBUITbHOM BbIOOPE KOHCTPYKLMOHHbBIX
U TENNOU30NALMOHHbIX MaTepnanoB CUCTEMbI TEMMNOCHAOXEHMS.

2. N3naraeTt cnocobbl nony4yeHusi, npeobpasoBaHusi, TpaHCNOpTa U UCNOMb30BaHUSA
TennoTbl, UCNOMb3yeT 3HaHWs MO Knaccudukaumy TEMMOoBbIX Harpysok, mMeTtogax
perynvpoBaHus B CUCTEMAXxX TEMNOCHAOXeHMS.

3. Obnagaetr npuemMamMuM WHXEHEPHOrO aHanu3a pe3ynbTaToB pacyeTa Ccuctem
TennocHabxeHns, ymeeT OnNpeaenaTb TennoBble Harpyskn notpebutenen; cTpouTb
TemnepaTtypHbll U rpaduk TennoBoW CeTU; CTPOUTb Mbe30METPUYECKUA Trpachuk

5.2 Cucrtema n Kputepum oLeHUBaHUsA

KpuTtepuu oueHnBaHusa chopMUpPOBaAHHOCTU KOMNETEHLMI

LLikana oueHnBaHua

YcTHoe cobeceoBaHue

MucbmeHHasn paboTa

5 (oTnn4HoO)

O6yuvatomiica nokasbiBaeT
BCECTOPOHHee, cucTeMaTmyeckoe "
rmybokoe 3HaHMe y4ebHoro martepuana,
ymeeT CBOOOAHO BbIMOMHATL — 3agaHus,
npesyCMOTPEHHbIE  MPOrpaMMOoNn; YCBOMN
OCHOBHYIO M 3HaKOM C [JOMOSIHUTENbHOWN
PEKOMEHZOBAHHOW NUTEPaTypon; MOXeT
06bACHUTL B3aMMOCBS3b OCHOBHBbIX
MOHATUIA OUCLMNMAWHBI B UX 3HAYeHUU Ans
nocnegytoLlen npoceccnoHanbHowm
OEeATeNbHOCTU;  MPOSIBNSieT  TBOPYEcKue
CMNOCOGHOCTU B MOHUMaHUW, U3MNOXEHUU U
ncnonb3oBaHUM y4ebHoro matepuana.

OOyuvarowmiics  geMoHcTpupyeT
nMoHMMaHWe  YyCnoBusa  3ajayn,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMis €€ peLlUueHusi, 3HaHue
pasmepHocTen OU3MYECKUX BeNUYMH. YMmeeT
NPUMEHsATb  MaTemMaTMdeckuin annapaTt Ans
peanusauuMuM nnaHa peleHus 3agadum n, ecnu

3TO Heobxoaumo, MOXeT MpPeacTaBUTb €ero

npaeunbHoe

rpacoudeckn. lMonyumn npaBuibHbIA OTBET MU
MOXeT ero WHTEepNpeTUpoBaTh. OaHbl
ncuyepnbiBaoLmne BbIBOAbI W MOMHbIE OTBETHI
Ha nocTaBneHHble BOMPOCSI. PaboTa

npeacTaBneHa Kk 3awuTe B TpeGyemMble Cpoku.

4 (xopoLuo)

O6yuvatlowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWMN B Mpefenax OCHOBHOMO
y4yebHoro martepmana, 6e3 CyLleCTBEHHbIX
OWKNBOK BbLINOMHSET NPedyCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWI OCHOBHYH

nuTeparypy, PEKOMEH0BaHHYHO B
nporpamme; cnocobeH 00BbACHUTD
B3aMOCBSI3b OCHOBHbIX MOHATUI
ONCLMNIUHBI npu [OOMONHUTENBHbIX

Bomnpocax npenogaeatens. [onyckaeT He
CYLLEECTBEHHbIE MOrpPeLIHOCTU B OTBETe Ha
aK3ameHe " npm BbINOMHEHNN

O6yyvarommnca OeMOHCTpUpYyeT [OOCTaTovyHoe
noHMMaHWe  YyCnoBus  3ajayu, BnageHue
HaBblkaMy €ro aHanusa, Bblbopa HYXHbIX
3aKOHOB U hOpMyn AMis €e peLlUeHusi, 3HaHue
pasmepHocTen dm3nyecknx BESTUYNH.
[JonyckaeT He3HauuTenbHble MOrpeLHOCTM npu
NPMMEHEHMM MaTemaTU4eckoro annapaTta Ans
peanusaumu nnaxa peLueHus 3agaun.
Monyyun npaBuibHbIM OTBET WU MOXET €ero
WHTepnpeTupoBaTb. [laHbl MOMHble OTBETbl Ha
NMOCTaBMEHHbIE BOMPOChI, HO MMEKT MeCTo
HeCyLLeCTBEHHbIE HapyLleHus B 0OpMMeHUN

o paboTbl MNM [daHbl HeYeTKMe BbIBOAbI, WK
9K3aMEHaUMOHHbIX  3aJaHui, ycTpaHseT
HapyLleHbl CPOKU MpefocTaBneHust paboTbl K
nx 6e3 nomoLLm npenogasartens.
3awmre.
O6yuvatowmiica nokasblBaeT 3HaHus | Oby4varownnca OemMoHCTpUpyeT AocTaTovyHoe
OCHOBHOro  y4yebHOro  maTtepuana B | MOHMMaHWe  yCroBMS  3adadu,  BrageHue
MUHMManbLHOM 006beme, HeOOXOOMMOM | HaBblkamMyM €ro aHanusa, Bblbopa HYXHbIX
ana panbHerwen yyebbl; cnpaBnsieTcss C | 3aKOHOB M QOPMYN ANsl €e pPeLleHus, 3HaHue
3 (yaoBneTBOpUTENbLHO) | BbIMOMHEHNEM 3adaHui, | pasmepHocTel dmsmyeckmnx BEIUYMH.
npenyCMOTPEHHbIX nporpammon, | [lonyckaeT He3HauyuTeNbHbIE MOrPELIHOCTU MpU

pornyckasi npy 3ToM 00ornbLIOe KONMMYeCTBO
He npuHUMNManbHbIX OLWKWBOK; 3HaKoM C
OCHOBHOW nutepaTypom,

NnpUMEeHeHnn matemMaTnyeckoro annaparta Aana
peanunsaumn nnaHa peweHuns 3agadn
|-|OJ'Iy'4I/IJ'I I'IpaBI/IJ'IbeIIZ OTBET, HO UCNbITbIBAET




pekomMeHOOBaHHON nporpammMon.
[onyckaeT cyLecTBEHHbIE MOrpeLHOCTH
B OTBETE Ha 9K3aMeHe U NpW BbINOMHEHUU
9K3aMeHaUMOHHbIX 3agaHui, Ho obnagaet

3aTpy4HEHWS C ero MHTeprnpeTauuen.
B paGote ecTb oTOemnbHble CylLECTBEHHbIE
OLLMOKK, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,

HEOBXOMUMbIMA  3HAHUAMM  ANS  UX nmbo  kayecTBO  MpeacTaeneHust  paboThbl
YCTpaHEHMUS noa DYKOBOLCTBOM Hu3koe, nmbo pabota npenctaeneHa C
Ono3gaHneM.
npenogaesarens.
o OTcyTcTBUE ofHoro unu HECKOSNbKNX
Obyvawminca He WMMeeT [OCTaTOYHOro y A
YDOBHA  3HAHMR  OCHOBHOTO  YYeBHOMO obsi3aTenbHbIX 3MEMEHTOB  3adaHusi, nmbo
MaTepuana, [OMyCKAET MPUHLMMMATbHBIE MHOrOYMCNEHHbIE TpyOble owwnbkn B paborte,
oGk ’ B BbINOMHEHNN nn6o rpybble HapyLUeHus npasun
~ - | obopmneHns wnu  cpokoB npeacTaBreHust
npeayCcMOTPEHHbIX MpOrpamMmmMon 3agaHui,
He 3HAKOM c conepKaHmem paboThbl. HecnocobHocTb OTBETUTH Ha
5 ESKOMEHIOBAHHOM UTEDATVDOI He | BomPocsl no nMcbMeHHON pabote 6e3 nmomoLim
(HeyooBnNeTBOPUTENBHO) l\p/IO>KeT MCnpaBuTb p,onyu.l,eﬁ:m:g o’um6|<m npenofasarens. OOy4aloLMiCs  He  MOXeT
YA P OBVUAOLLNCS he MO)KG‘I.' npoaHanuanposaTb ycrnosue 3agaun,
yHatotll HamMeTUTb nNNnaH ee pelleHus, BblbpaTb
npoaHanuaupoBaTb  yCroBME  3ajauu,
HAMETATS MNaH 66 POLIGHNS, BbIGpATS PU3MYECKMe 3aKoHbl M NIIOXO OPUEHTUpYeTCs B
cranueckme 33KOHbI " ’ MOX0 PU3nNYeCcKnx BENUYMHAX, He Bnageet
OPUEHTADYETCH B HMBMUECKIX BENMUMHAX MaTemaTuyeckum annapatom. [lpeacraensiet
"|yyxyto paboTy wmnM  oTkasblBaeTcs  OT

He Bnageet MmateMaTtu4ecknm annapaTtom.

BbINOJIHEHNA NPAKTUYECKOro 3agaHuna.

3a4yTteHo

O6yvatowmics nokasbiBaeT
BCECTOPOHHEe U rnybokoe  3HaHue
OCHOBHbIX 3Tanos WNHBECTULMOHHOIO
npouecca, HopMmaTuBHbIX TpebosaHu npu
NMPOEKTUPOBaHUN 00ObEeKTOB cucTem
3HEprocHabXxeHus, cBoboaHO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX,
TEPMMHAX W  onpedeneHusix;  yCBown

OCHOBHYIO U 3HaKOM C [OMOSHUTENBHOWN
y4ebHOM ¥ HOpMaATMBHOW nuUTEpaTypow,
nporpamMmmMHbIMU cpencTeamu,
NCMomnb3yeMbiMu  MNpU  NPOEKTUPOBaHUM,
nposiBnsieT TBOPYECKMe CrnocobHoCTM U
LUMPOKYIO  3pyOULMIO B UCMOMb30BaHUU
yyebHoro  matepuana.  O6yvarowmiics
OEMOHCTPUPYET MpaBuIlbHOE MOHUMaHue
yCcnoBus 3agjaudv, BhnafeHWe HasblkaMu
ero aHanusa, Bblbopa HYXHbIX 3aKOHOB W
dopmyn Ana ee pelweHusa. Ymeet
NPUMEHATb  MaTeMaTuyeckun  annapat
AN peanusauun nnaHa pelleHus 3agayu
n, ecnm 9310 Heobxogummo. [lonyuun
NpaBuIbHbIA ~ OTBET U MOXET  €ero
NHTEepnpeTMpoBaThb.

OO6yyvarowmmncs  OeMOHCTpUpYeT  MpaBuIlbHOE
NMOHMMaHVe YCrnoBMs 3agayu, Bbibopa HyXHbIX
3aKOHOB M (popmyn Ans ee pelleHus. Ymeet
NPUMEHsATb  MaTemMaTMdeckuin annapaTt Ans
peanusaumu nnaHa peLueHus 3agaun.
Monyuun npaBWsbHbIN " MOXeT  ero
WHTepnpeTupoBaTh.

He 3a4teHo

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HAHUS AWCLMMINHBI, HE MOXET
ccopmynupoBaTb OCHOBHblE aTansbl
WHBECTULMOHHOIO npovecca,
HOpPMaTUBHbIE TpeboBaHus npuv
NPOEKTUPOBaHUN 06bEKTOB cucTem
3HeprocHabXeHns; NNoxo OopueHTUpyeTcH
B OCHOBHbIX MOHATUSX U OMNpPeLeneHuns;
NfOX0 3HAKOM C OCHOBHOW NUTEpaTypowu;
poryckaeT npuv  OTBeTe Ha  3a4eTe
CYLLEeCTBEHHblIE OWWOKM U He MOXeT
YyCTpaHUTb WX [axe MNoA4 PYKOBOLACTBOM
npenogasatens. OO6y4varowmica BHUKaET
B CMbICI YCNOBUS 3adayn, NOHUMAET nnaH
€e pelleHus, 04HaKo, He MOXET B MOSTHOW
Mepe C MOMOLbBK  MaTeMaTU4YecKoro
annapara peanusoBaTb €€ peLleHue.

O6yuvalowmincs BHUKAEeT B CMbICIT  YCIOBMS
3a4ayn, NOHMMaeT MNNnaH ee peLleHus, OAHaKo
He MOXeT B TMONMHOMW Mepe C MNOMOLLbO
mMaTemaTU4eckoro annaparta peanu3oBaTb ee
peLueHme.




5.3 TunoBble KOHTPOIbHbIE 3a4aHUsA U/UNY UHble MaTepuanbl, UCMONb3yeMble AFisl OLLeHKU pe3yribTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB

Kypc 4

MpucoeanHeHne yctaHoBok BC B 3akpbITon cucTeme TennocHabxeHus. Beibop cxeMbl npucoeanHeHns
BogoHarpeBaTenewn BC.

MpucoeanHeHne yctaHoBok IBC B OTKpbITOW cucTeme TennocHabxeHnns. OgHoTpybHas cucrema
TennocHabxeHus.

MapoBble cUCTEMbI TENNIOCHAOXEHUS MPOMbILLNEHHbLIX MPEANPUATUIA.

CucTeMbl OTOMMEHWUS XUMbIX U OBLLIECTBEHHbIX 30aHWNA.

Cuctembl ropsiyero BogoCHabXxeHus.

OHeprocHepexeHne npu UCMonb3oBaHUN TEXHOMomMK «accuBHbI JOM».

Pexumbl perynnpoBaHnst BOASHbIX CUCTEM TeNocHabxeHus. MeToabl perynnpoBaHus.

O N[ |W] N

PerynupoBaHue ogHOpOAHOM TENMOBOW HArpy3ku BOASHbIX TENNOBbLIX ceTen. BeiGop, pacyeT n noctpoeHue
TemnepaTtypHoro rpaduka.

TennoBow 1 rmgpaBnMYecKnii peXmMMbl BOASHOW TEMSIOBON CETUN NPU KOMOUHNPOBAHHOM PErynMpoBaHmm
pas3HOPOAHON TENNOBOW Harpy3ku. PerynupoBaHne 0TONUTENbHOW HarpysKku.

Tennoson n FI/I,EI,paBJ'II/NeCKVIIZ peXxnmbl BOOSIHON TEMNSIOBOW CETU npu KOM6I/IHI/IpOBaHHOM perynnpoBaHumn

10 _ 9 .
pa3HOPOAHON TEMMOBOKN Harpy3ku. PerynupoBaHne BEHTUNSILMOHHON Harpysku.

TennoBow 1 rmapaBnMyYeCcKnii PeXmMMbl BOOASHOW TEMSIOBON CETUN NMPYU KOMOUHNMPOBAHHOM PErynMpoBaHMm

11 y 9
pasHOpOAHON TennoBow Harpy3ku. Perynuposarue Harpysku BC.

HeobxoanmocTtb KOPPEKTUPOBKN TEMNEPATYPHOIro rpa(*)MKa N NopAnoK ee BbINMOJIHEHNUA. CBoaHbIn

12 -
TeMnepartypHbin rpachK Nnpuv Ka4eCTBEHHOM perynmnposaHunmn OTrnycCKa Tenrsa.

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

14 Bbibop MeToaa LIeHTpanbHOro perynMpoBaHns TENIOBOWM HArpysku.

15 CxeMbl U KOHGUrypaLmm TennoBbIX CETEN.

16 MppaBnuyeckun pacyeT Tennoeblx ceTen. 3agaym rmagpasnnyeckoro pacyeta. OCHOBHbIE MOHATUSA.

17 MocnepoBaTenbHOCTL BbIMNOMHEHNUS rmapaBiin4eckoro pacyera.

18 MpapaBnuyeckme pexxumbl BOASHbIX TENMOBbIX ceTel. [locTpoeHne n ncnonb3oBaHme Nbe3oMeTpUYecKoro
rpaduka.

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

20 Mmpapasnuyeckui yaap B TENMOBbLIX CETSAX.

21 O6opynoBaHue TennoBbIx ceTel. Tennosble ceTn. CNocodbl MPoKNaaKkM TENMOBbLIX CETEN.

22 O6opynoBaHue TennoBbIx ceTel. TpyObl, hacoHHbIE U3OENNST U OMOPbI TENIOBbLIX CETEN.

23 O6opynoBaHue Tennoeblx ceTen. Tennosas nsonsaumsa Tpyo.

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

25 | TennoBble NyHKTbl. HazHaueHWe 1 o6opyaoBaHUe TENOBLIX NYHKTOB. LieHTpanbHble TenoBble NyHKTbI.

Tennoeble NYHKTbI. HasHaueHve un o6opy,qoaaHV|e TEeNnnoBbIX NMYHKTOB. MH,C[I/IBI/I,D,yaJ'IbeIe TennoBbl€ MYHKTbI.

26
ABTOMaTU3NPOBAHHbIE TEMIOBbIE MYHKTbI.

CucTteMbl yyeTa 1 perynupoBaHus TennonotTpebnenus. MiamepeHvne Temnepatypbl, AaBReHusl, pacxoaa
TENsIoHOCUTENS.

27

28 Mpunbopbl y4eTa TennoBon sHepruun. Mpnbopbl aBTOMATUYECKOrO perynmpoBaHus TennonoTpednexms.

29 O0630p COCTOSAHNS M NEPCNEKTUBLI PA3BUTUST OTEHYECTBEHHOW SHEPTETUKMN.

30 CocTosiHME 1 NpuopuUTETHI Pa3BUTUS 3HepreTnyeckoro komnnekca CaHkr-lNetepbypra.

CpaBHUTENbHAsA XapaKTepPUCTVKA ABYX KIACCUYECKUX CXEM SHEProCHaBXEeHUs: pasaenbHoi U Ha Gase

31 Tennodukaumm (kpaTtkoe onvcaHue, npevmMyLlecTsa, HegocTaTku, 06nacTu NpUMeHeHus.
OHepreTuyeckas adheKkTMBHOCTL Tennodukaumm. YncneHHble 3Ha4eHns yaenbHbIX PacxodoB YCIOBHOMO

30 Tonnuea (B r/kBT4) Ha BbIpabOTKY 3NEKTPO3IHEPIUM HA KOHAEHCALMOHHBIX, TENNOMUKALMOHHBIX U
npoTuBoaaBneHyeckmx Typboarperatax n Ha BblpaboTtky Tenna (B kI/[Ox) Ha TOL, n B koTenbHbIX NO
COBPEMEHHOWN U paHee Oe/CTBOBaBLUEN MeTOAUKAM.

33 Knaccudumkaumsa Tennosbix Harpy3ok. KommyHanbHO-6b6ITOBOE, CAHUTapHO-TEXHUYECKOE, TEXHOMOorMyeckoe

Tennon0Tpe6r|eH|/|e.

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

35 Ce3oHHas Harpyska. BeHTunsiums. MeToabl pacyeTa pacxofa TENNOThbl Ha BEHTUNSLMIO.

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

37 KpyrnorognyHas Harpyska. TexHonornyeckoe tennonorpebnexme.

38 "opoBon pacxopn TennoThl.




39 MocTpoeHune n ncnorb3oBaHve rpadumka NPOAOCIKUTENBHOCTU TEMMOBbIX HArPy30K.

40 Knaccudmkauust cuctem tennocHaGkeHus. Beilbop TennoHocuTens n Tmna cMcTeMbl TEMNOCHAGXKEHNS.
OTKpbITEIE U 3AKPbITbIE CUCTEMBI TEMIOCHAGKEHWS.

BogsiHble cucteMbl TennocHabkeHns. 3aBUCMbIE U HE3ABUCUMbIE CXEMbI npucoeanHeHmna aBOHEHTCKMX
YCTaHOBOK K TenJji0BbIM CETAM.

41

42 MpucoeanHeHne oToNUTENbHbLIX YCTAHOBOK B 3aKPbITOW M OTKPbITON cUCTEMaX TensnocHabXeHus.

Kypc 5

43 PacueT Tennosbix NOTepb M30NMPOBaHHbIX Tpybonposoaos. MNMoTepu Tenna Tpybonposogamu npy Hag3eMHbIX
npoknagkax.

44 PacueT TennoBbIx NOTEpb M30NMPOBaHHLIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Noa3eMHbIX
6eckaHanbHbIX NpoKnagkax.

45 PacuyeT TennoBbIx NoTepb M30NMpoBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Nog3eMHbIX
KaHanbHbIX NpoOKNagKax.

46 MpoyHoCTHOM pacyeT TpybonpoBoaoB TEMNMOBLIX ceTel. PacyeT Tpyb Ha NpoYHOCTL. PacyeT HanpshkeHun B
Tpybax, BbI3BaHHbIX BHYTPEHHUM JaBneHMeM TENNOHOCUTENS.

47 MpoYHOCTHOW pacyeT TpyOONpPOBOAOB TEMIOBLIX ceTeN. PacueT TpybonpoBogoOB Ha BECOBYH U BETPOBYHO

Harpysku.

48 HarpeBaTenbHble NpMbopbl CUCTEM OTOMMEHUSA. TUMN U XapaKTEPUCTUKN NPUBOPOB.

49 Cucrtembl obecneyeHnss MUKpoKNnmaTta nomMeLLeHnin. YcnoBusa KOMGOPTHOCTM.

50 OCHOBHbIE NONOXEHNS MO PaCHETY KOHCTPYKLUMIA TENNOBLIX CETEN.

51 3awuTa TpyObonpoBOAOB TEMMOBLIX CETEN OT HAPYXXHOW KOPPO3MNMK.

50 ABTOHOMHOE TennocHabxeHve. OnpeaenieHne pacyeTHOro Bo3ayxoobMeHa 1 aspoanHaMUYecKuin pacyeT
BO3[yXOBOAOB.

53 O6LwenoMOoBbIE aBTOHOMHbIE UCTOYHUKK. PacyeT n onpenenexHune Tpe6yeM0171 TEeNonpon3BoANTENIbHOCTN.

54 MpuHUMNuansHasa cxema ogHOTPYOHOM CUCTEMBI C BEPXHEN U HUXKHEWN Pa3BOAKON N eCTECTBEHHOM
LMpPKynsunen.

55 MpuHUMNUanbHasa cxema ABYXTPYOHOM CUCTEMBI C HUXKHEN Pa3BOAKOM U MCKYCCTBEHHOW LIMPKYNAUMEN.

MpuHUMNUanbHasa cxema ABYXTPYOHOW CUCTEMBI C BEPXHEN Y HUXKHEN Pa3BOLKOM U eCTECTBEHHOM

56 ,
UMpPKYnsSiLMEN.

57 MpuHUMNnanbHasa cxema TPEXTPYOHOM 1 YeTbIPpEXTPYOHON CUCTEMDI.

58 PacueT cMmecuTenbHbIX U APOCCENbHbLIX YCTPOMCTB. PacyeT oceBbIX 1 paanarnbHbIX KOMIEeHCaTOpOoB.

59 PacueT TennoBbIx Harpy3ok Ha oTonneHue, BeHTunsauuio n NBC.

60 Pac4yeT rugpaBnmyeckmx pexxmmoB TENOBbIX CETEN N TMAPABANYECKNX NOTEPbD.

61 Tennoasi usonauusa. OnpeaeneHne guameTpoB TpybonNpoBoAOB, TOMLUMHBI U30NALMU B 3aBUCUMOCTM OT
TENnoBOW Harpysku.

62 PacueT otonutenbHbix Nnpubopos. Llenn 1 3agaym pac4yeTa.

5.3.2 TunoBble TeCcTOBbLIE 3aaHus

He npegycmoTtpeHo.
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3aAaHus (3aAa4vu, Kenchbl)

3apada Ne1.

OnpepnenuTb pacyeTHbIN pacxofd Tensla Ha OTOMMEHUEe 34aHMs C HapyXHbiM obbemom V = 65 000 m*3 npu
yaenoHon Tennonotepe q0 = 0,35 kkan/(mM3 4 °C) c koadpcpmumeHTtomM umHbunbTpauun g = 0,15; Ecnm BHyTpeHHANA
pacdeTHada Temnepatypa Tep = 18°C, a HapyxHasa pacyeTHas Temnepartypa THo= - 24°C.

3apgaya Ne2.
OnpepenuTb pacxop Tenna Ha OTONMeHue B cpefdHe-3suMHeM pexume npu Tcp.3 = -1,8°C , ecnm pacyeTHbIN
pacxop Tenna Ha otonsieHme npu THo = - 24°C cocTtaenseT Qop = 0,3 Nkan/u.




5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3aA40JTKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHas + lMNucbmeHHas + KomnbloTepHOE TeCcTUpoBaHme NHas

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

. Bpewmsi, oTBOAMMOE Ha 3awuTy KypcOBOW paboTbl HE AOIMKHO NpeBbiwaTth 15 MWH, BKNOYasi KpaTKuM
Joknapg rno pesynbraTaMm KypcoBoW paboTbl 1 OTBETbI HA BOMPOCHI.

. Ha ak3ameHe npeaocTaBnsieTcs BO3MOXHOCTb MOSfb30BaTbCs y4eOHOM, HOPMATMBHOW NUTepaTypon,
KanbKynsTopom.

. Bpemsi Ha noarotoBky oTBeTa Ha ak3ameHe 45 MUHYT.

. Bpemsa Ha nogrotoBky oTtBeTa Ha 3adyeTe 30 MUHYT.

. B TeyeHne cemecTpa BbINOMHATCA KOHTPOSIbHbIE paboThl.

6. YYEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIINHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve M3patenbCcTBO | Non nspnaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
AnsytanHoBa, 0. A. TennocHabxeHne KUIoro AcTpaxaHb: https://www.iprbooks
MMKpOparoHa AcTpaxaHcKuit hop.ru/100850.html
rocyapCTBEHHbIN 2020
apXUTEKTYPHO-
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
"oHyap, B. B., | TennocHabxeHune ropoaa Mockea: Ain Mu Ap 2021 https://www.iprbooks
YyauHos, [. M. Megauna hop.ru/108346.html
BopoHuH, A. W., | LleHTpannsoBaHHoe Crasponons: Cesepo- https://www.iprbooks
ABOpHEB, a. B., | fennocHabxeHue KaBka3sckuii 2018 hop.ru/83244 .html
domyweHko, JI. B, deaepanbHbIi
Warposa, A. A. yHMBEpCUTET
6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa
B.O. WMeaHoB, M.C.|Cuctembl TennocHabxeHus:| M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
JNunatos NpaKTUKyM obpasosaHus PO, C.- metod/tsuitd/161978
MeTepb. roc. yH-T Nnpom. 1487.pdf
TEXHONOIMN U An3anHa, 2021
BbICLU. LK. TEXHONOMMN 1
3HepreTukn. - CaHKT-
MeTtepbypr : BLUT3
crnierynta
"oHuap, B. B., | TennocHabxeHune ropoaa BopoHex: BopoHexckuii http://www.iprbooksh
YyauHos, 0. M. rocyaapCTBEHHbBIN 0p.ru/55062.html
apPXUTEKTYPHO- 2015
CTPOUTENbHbIN
yHuBepcuteTt, 36C ACB
T. 10. Kopotkoea, A.|Cuctembl TennocHabxeHusi| M-BO HayKu U BbICLIErO http://www.nizrp.nar
. MoHawweHKo [TekcT] meToanYeckne | obpasosaHus PO, BLUTI 2019 od.ru/metod/tsuitd/2
ykasaHua K nabopaTopHbiM cnerynTa. - Creé. : 019 _06_19 04.pdf
paboTtam BLUT3 CrerynTh
Wykypos, WN.  C.,|UNHxeHepHble ceTn MockBa; MoCKOBCKMIA http://www.iprbooksh
Hbskos, n. r., rocyapCTBEHHbIN 0p.ru/49871.html
Mukupu, K. . CTPOUTENbHbII 2016
yHuBepcuTeT, A [n 3p
Megna, 36C ACB
XaknmssaHoB, W. @, | TennocHabxeHne c KasaHb: KazaHckuin https://www.iprbooks
CadmH, P. P., | ocHOBamMu TEMNOTEXHUKN HaLMOHanbHbIN hop.ru/79560.html
BopoHnuH, A. E. nccnenoBaTensCKm 2016
TEXHONOMMYeCK1I
yHMBEpCUTET




6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

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

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

3. Bbasa paHHbIX OonblON TexHudeckon 6mbnuoTekn "Canmt TennoTexHuka" [SNEeKTPOHHbIM pecypc].
URL:http://teplokot.ru/

6.3 NepevyeHb NULEH3UOHHOIo 1 CBOGOAHO pacnpoCTpaHAeMOoro NporpamMmMHOro obecne4vyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnucaHue matepmanbHO-TEXHUYECKON 6a3bl, HLO6XOAMMON ANA OCYLLEeCTBNEHUA 06pa3oBaTenibHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebernb, Jocka
JlekynoHHasa ¥ A pyA H P A
ayautopus

CneumanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi




