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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHJapToM BbICllero ob6pasoBaHus no HanpaeneHuio nogrotoBku 13.03.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 143
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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

3HeprocHabxeHus 1 3cpPEKTUBHOM IKCNyaTauum CUCTEM TENSOCHAOXeHMS.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-3: Cnoco6eH 4eMOHCTPMPOBaTb NPMMeHEeHUe OCHOBHbIX CMOCOGOB Nosy4eHusi, NpeobpasoBaHus,
TpaHcnopTa U UCNOMb30BaHWs TeNJOThl B TENNMOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHble CMocobbl nony4yeHusa, I'Ip606pa3OBaHVIFI, TpaHCnopTa U WUCNoNb3oBaHUA TeENNOTbl WU SJ'IGKTpW-IeCKOl;I
QHEprmnu; KJ'IaCCVIdJI/IKaLI,I/IVI TENNOBbIX HArpy3oK; CUCTEMbI TENNoCcHabXeHMs1 U TENMNOHOCUTENN; METOAbI perynmposaHua B
cuctemax TensiocHabXeHus:; TeMHepaTyprM rpacbvn( TEennoBon ceTy; KOHCTPYKUMN N METOAUKM pacCHeToB TenoBbIX
ceTen N TensioBbIX MNYHKTOB.

YMeTb: onpenensatb TensnoBble Harpysku NoTpeGutenen; CTpouTb TeMnepaTypHbid M rpaduk TEMSIOBOM CEeTW; CTPOWUTb
NbE30METPUYECKNI rpadivk CUCTEMbI TEMMOCHaBXEHNS; onpenenaTb roqoByo NoTpe6HOCTL B HATypanbHOM M YCNIOBHOM
TONMMBE; NPaBUIbHO BbIGUPATL KOHCTPYKLIMOHHbBIE U TENMOU3ONALMOHHBLIE MaTepuarnbl.

BnapeTb: MeTogMKaMy pacyeToB TEMSOBbIX 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".

12

Tema 9. Cuctembl  yveTta " perynupoBaHusi
TennonoTpedneHus.

N3amepeHne TemnepaTypbl, AaBneHus, pacxoga
TennoHocuTens KM Tennosow  dHepruu.  [lpmbopsbl
aBTOMATMYECKOrO  PerynupoBaHusl  TennonoTpebneHus.
NabopaTtopHasa pabota Ne4 "CpasHeHue ahdPeKTUBHOCTU
CTarnbHOro U antoMUHNEBOrO OTOMNUTENbHBLIX MPUOOPOB".

0,5

16

Tema 10. MeToauku NPOYHOCTHOrO pacyeTa
TpybonpoBoaoB..

MeTtoamnka pacyeta TpyG Ha npo4dHocTb. MeToguka
pacdeTa HarnpsbkeHWn OT BHYTPEHHEro [aBneHusi, OT
BECOBOW U BETPOBOM Harpy3ok. Metoguka pacdeta [1-
06pasHbIX KOMNEHCATOPOB.

0,5

16

Utoro B cemecTpe (Ha kypce ans 3A0)

0,5

16

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

130

0,25

Pasgen 4. PacuyeTr TpybonpoBoOOB Ha NPOYHOCTb M Ha
KOMMeHcaumo TeMnepaTypHbIX YANMHEHWIA.

Tema 11. Pacyer yuactka  TpybonpoBoga Ha
KOMMeHcauuio TemnepaTypHbIX YyAnMHeHun. PacyeT Ha
KOMMeHcauuio TemnepaTypHbIX yAnMHeHun [-obpasHoro
yyacTka. PacyeT Ha KoMMeHcauui TemnepaTypHbIX
yOnNMHEHUA y4acTKoB Tpybonposoga ¢ [1-06pasHbiMm
KOMMeHcaTopamu. OcobeHHocTH pacuyeTa
cMMMmeTpuyHoro [M-obpasHoro komneHcaTopa. Pacuer
yyacTtka Tpybonposoga c [1-ob6pasHbiM KOMMNEHCATOPOM C
THyTbIMW  [FagKMMM  OTBO4AMW Ha  CaMOKOMMEHCaLUMIo.
Pac4yeTHo-rpachudeckas paborta Ne1 "PacyeTt
TpyOONpoBOAOB Ha MPOYHOCTL W Ha KOMMEHCauuio
TemnepaTypHbIX YAUHEHUN".

32




Tema 12. PacyeT Ha npoyHOCTb Tpybonposoga m3 BYLUI
npu Nog3eMHON Npoknagke.

Bbibop mMCxoAHbIX AaHHbIX AN pacyeTta. BbluncrneHue
Harpy3oKk OT [AdaBneHusa [pyHTa 3acbinkn. BbluncneHue
Harpyskm  OT  [daBfeHus  Ha3eMHOro  TpaHcnopTa.
BbluncneHve npovHocTM nNpu OencTBum Ha TpybonpoBoa
BHELUHNX Harpy3ok. BbluucneHne ycToMumMBOCTM npwu
BO3OEVNCTBMM Ha TpyOOMpoOBOA  BHELWHUX  HArpysok.
Bbluncnenune xectkoctu (Mo aedopmaummn) npy BHELLIHEM
HarpyxeHuu pacyeTHON npuBegeHHoON HarpysKom.
MpoBepka TpybonpoBoaa Ha KOMOVHUPOBaHHYO
Harpy3ky AONnd  He  3acbiNaHHOrO UM 3acbiMaHHOMO
TpybonpoBoaoB..

Tema 13. Pacyet TpybonpoBoOOB TEMMOBbIX CETEN Ha
MPOYHOCTb NPW Haa3eMHOW npoknaake. Bblbop MCxoaHbIX
daHHblX.  OnpepeneHne  koadhduuMeHTa  NPOYHOCTMU
nonepevHoro ceBapHoro wBa. OnpeaeneHvWe TONWMHBI
CTEeHKM TpyObl. OnpegeneHne MakcMMarbHOrO MporeTa
MeXay noABWXKHBIMKA OMOpaMuM Ha MpPsIMOM  yyacTKe.
[onyckaemoe aKBMBanNeHTHOE HanpshkeHue ANnA BeCcOBOK
N BETPOBOM Harpy3oKk. OKBMBaNEHTHas BecoBasi Harpyska
npu noa3emHom " Haa3eMHOoM npoknagke
TpybonposogoB. OnpegeneHne [Jonyckaemoro OCEBOro
Hanps>KeHUs.

16

Paszgen 5. KoHCTpympoBaHMe MpoOKnagkym TenmoBbIX
ceten.

16

Tema 14. 3HakoMcTBO C npodykTamu  KOMMaHuu
«Monutepmy». KomnbtoTepHoe MogenupoBaHue
WHXXEHEPHbIX KOMMYHUKaLUA C MCMONb30BaHNEM MNaKeTOB
pacyeToB  MHXEHEpHbIX  ceTern  (TennocHabxeHue,
napocHabxeHne, BoaocHabxeHue, rasocHabxeHue) Zulu
Thermo, Zulu Steam, Zulu Hydro, Zulu Gaz, a Takke
naketel APMoOB no pacyeTy ¢ noTpebutensamu TensoBown
3Heprum OHeprocbbIT, notpebutenamm BOAbI
BoponotpebneHne, 1 nakeT TENNOTEXHUYECKMX pacyeToB
KOTenbHbIX ICTOYHUK.

Tema 15. OnemeHTbl Moaenn TEMSIOBOMW CEeTW B NakeTe
nporpamm Zulu Thermo.

YcnosHoe o603HaveHWe 3nemMeHTOB TennoBoM CeTu B
3aBMCUMOCTU OT pexunma paboTbl. PexunmMbl nsobpaxeHus
yyacTka TenroBOW CeTU. YCROBWS 3aBepLUeHus ydacTka
Tennosov cetn. [lpucoeanHennss notpebutenen K
TENrnoBoW CeTM U ero BHYTPEeHHee npeacTaBreHne.
O606LeHHbIN noTpebuTtens. N3obpaxeHne n HacTporka
anemeHToB Tennoson cetn (LTI, Hacocbkl, 3agBMXKu U
T.n.). BBOO 06HLEKTOB TEMMOBOW CETU B NPOrpamMmy.

16

Tema 16. MopgenvpoBaHue TENnoOBOM CETM B MNakeTe
nporpamm Zulu Thermo.
CosgaHne cnosa TennoBow ceTu. [lpuBsiska TennoBown
ceTm K kapte wMmecTHocTU. CoxpaHeHve  channos
Mozenvpyemon Tennoson cetu. CTpykTypa crnos naketa
nporpamm Zulu Thermo.

16

16




Tema 17. BBog o0ObektoB TenmnoBoW ceTm U UX

XapaKTepUCTUK.
Pexvm pepaktupoBanusa cnosi. Beog ydactka TennoBou
ceTu. Beog napameTpos Tennosow ceTu. 1 1 19

PepaktupoBaHue TennoBowm ceTu.

Tema 18. PacyeTbl TennoBoOW CETM B nakeTe nporpamm
Zulu Thermo.

HanagouyHbIn 1 NOBEPOYHbIA pacyeT TEeNoBOW CETU.
KanubpoBka TennoBon ceTn. KOHCTPYKTOPCKUA pacyeT
Tennosov cetn. Pacuyer Tpebyemon TemnepaTypbl Ha
NCTOYHMKE. Pacuet HageXHoCTn CUCTEMbI
TennocHabxeHus. Pacuet pesepsa NpPOMyCKHOM 1 1 20
cnocobHocTn ceTu. PacyeT HOpmaTMBHBLIX MOTepb Tenna
yepes msonauuto. AHanua Tepmorpamm. louck yTeuyek u
nedektoB. KommyTaumoHHble  3apjadn. [locTpoeHue
Nbe30METPUYECKOrO rpacmka.

UToro B cemecTpe (Ha kypce ans 3A0) 8 8 4 151
KoHcynbTauumn n npomexyTovHasa atrectaumns (Ok3ameH, 25 65
KypcoBas paboTa) ’ ’
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 32,75 287,5

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3agaum KypcoBon paboTbl (npoekTa): Llenu BbINONHEHMA KypCOBON paboTbl COCTOAT B
NprMobpeTEHNN HaBLIKOB CAMOCTOSATENBHOMO MPUHATUS OCHOBHbLIX UHXEHEPHbIX PeLLeHNIA MpU NPOEKTUPOBAHUM CUCTEMBI
TennocHabXxeHus.

3apaymn BbINONHEHMS KypcoBOWn paboThl 3aknioyaloTcs B BblpaboTke yMEHUI 1 HaBblKOB BbiGopa TennoHocuTens,
TMNa CUCTEMbI TEMNNOCHabXEeHWS, TeMnepaTypHOro rpadumka, pacdeTta U cnocoboB perynmpoBaHus TEMNSOBOW Harpysku,
BbibOpa TennoreHepupyrLLEeEro 1 HaCoOCHOro 0bopyaoBaHNsi, CMOCOBOB MPOKNAAKN U MHXEHEPHOro o6opyaoBaHus
TENMoBbIX CETEN, OLIEHKMN 3(PPEKTUBHOCTU NPUHATBIX TEXHUYECKNX peLUeHNiA.

MpnBUTL CNOCOBHOCTN K CaMOCTOATENBHOMY MUCMONb30BaHWUIO COBPEMEHHOW HOPMATUBHOW nuTepaTypbl,
HeOoOXOAMMONM NpY NPOEKTUPOBAHUN CUCTEM TEMIOCHAGXEHNS.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): PacyeT cuctembl TENSIOCHAGKEHNST NPOMBILLNIEHHbIX U
KOMMYHarbHO-ObITOBbIX NOTpebuTenen B 3a4aHHOM HaceneHHOM MyHKTe.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCcOBOW paboThl (NpoekTa):

PaboTta BbLINOMHSAETCA  WHAMBMAYaNbHO C  WUCMONMb30BAaHWEM  OEWCTBYIOLLEA  HOPMATMBHO-TEXHUYECKOM
nuTepaTypbl, pacyeTHbIX MPorpamm.

PesynbTatbl npenctaBnalTCcA B BUOE MOSICHUTENbHOM 3anmnckm obbemom 40-50 €. neyaTHOro TeKCTa,
coaepxallero criegyrolime obasatenbHble 3NeMeHTbI:

. O00CHOBaHME Ha KaXXOoM 3Tane NpPUHATLIX MHXEHEPHbIX PELUEHWN.

. PacuyeTbl.

. "padukn.

. WnnocTtpauun.

. OKOHOMMYECKMI aHanM3 3(PEKTUBHOCTY NMPUHATLIX TEXHUYECKUX PELLEHUN.

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 MNoka3saTenu oLeHUBaHUSA OBYYEHUA

Koa komneTteHuun MokasaTenu oLeHMBaHMS pe3ynbTaToB 00yyYeHNs

1. CTyOeHT OeMOHCTpUpYeT 3HaHust popMyri, HeOBXOAMMBIX AnA pacyeTa CUCTEMbI
TennocHabXeHusl, UMeeT NPeACTaBlNeHne O MPaBUITbHOM BbIOOPE KOHCTPYKLMOHHbBIX
N TEMNOU30MALUMOHHBLIX MaTepPUanoB CUCTEMbI TEMNSIOCHAGKEHUS.

2. Wanaraet cnocoObl nony4yeHus, npeobpas3oBaHud, TpaHCNopTa U MCMOSb30BaHUS
TEeNnnoTbl, UCMNOMb3yeT 3HaHWs MO Krnaccudukaumm TEMMOBLIX Harpys3ok, MeTogax
perynmpoBaHus B CUCTEMAX TEMMOCHAOXeHMS.

OrlK-3




CUCTEMbI TENNOCHABXEHNS.

3. ObnagaeT npuemMaMuM WHXEHEPHOro aHanu3a pesynbTaToB pacyeTa cuctem
TennocHabxeHusl, ymeeT OnpeaenaTb TEMnoBble Harpysku notpebutenen; cTtpoutb
TemnepaTypHbin 1M rpadmk TEnroBOW CeTU; CTPOUTb MNbe30MeTPUYECKUn rpaduk

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHeE, cucTemaTuyeckoe n
rnybokoe 3HaHWe y4debHOro maTepuana,
ymeeT CBODOOOHO BbLINOMHATL 3adaHug,
NpeaycMOTPEHHbIE  MPOrPaMMON;  YCBOMUI
OCHOBHYIO 1 3HaKOM C [JOMOJIHUTENbHOWN
pekoMeHOOBaHHOW NMTepaTypor; MOXeT
06bACHUTL B3aNMOCBSI3b OCHOBHbIX
MOHATMI AUCUUMIUHBI B UX 3HAYEHUWN Ansi
nocnegytowen npodeccnoHanbHom
OesTenbHOCTW;  MpOSABNSAET  TBOpYecKue
CMOCOGHOCTU B MOHUMAHWKN, U3MNOXEHUU U
ncnonb3oBaHuM yyebHoro matepuana.

O6yvatowmmnca  geMoHcTpupyeT
nMoHMMaHWe  ycnosus  3ajadvv,  BnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HyXHbIX
3aKOHOB W hOpMyn ANS ee pelueHus, 3HaHue
pasmepHocTen (U3NYECKUX BeNUYMH. YmeeT
NPMMEHATb MatemaTMdeckuin annapaTt Ans
peanu3auMu nnaHa pelleHus 3agjadv U, ecnu
3TO HeobxoauMMO, MOXeT MpeacTaBUTb ero

npasunbHoe

rpacoudeckn. [Monyymn npaBurbHbIA OTBET WU
MOXeT ero WHTEepnpeTupoBaTh. OaHbl
ucyepnbiBaloLLmMe BbIBOAbI W MNOMHbIE OTBETHI
Ha nocTaBfieHHbIe BOMPOCHI. Pabota

npeacTaBneHa K 3awmTe B TpeGyeMble CPOKMU.

4 (xopoLuo)

O6yyvaowminca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HaHMN B Npegenax OCHOBHOMO
yyebGHoro matepmana, 6e3 cyLecTBEHHbIX
OLIMOOK BBINOMHAET MNPENYCMOTPEHHbIE B
nporpaMme 3afaHWusi; YCBOWI OCHOBHYHO

nuTepartypy, PEKOMEH0BAHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aMOCBSI3b OCHOBHbIX MOHATWN
ANCUMNIUHBI npu OOMONHUTENbHbIX

BOMNpocax npenogaBaTtena. ,D,OI'IyCKaeT He
CylleCTBeHHble NOorpelHoCT B OTBETE Ha
9K3aMeHe n npun BbINOJTHEHUN
3K3aMEHaUMOHHBIX  3adaHui, yCTpaHdaeT
nx 6e3 nomoLu npenoaasarens.

O6yuvarowmincs AOEeMOHCTPUPYET [OCTaTOYHOE
NMOHMMaHWe  YCINoBUS  3ajayu,  BnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U (hOpMyn ONs €e peLUeHusl, 3HaHue
pa3mepHocTei dmsmyeckmnx BEIUYMH.
[onyckaeT He3HauuTenbHbIE MOrPELLHOCTM MpU
NPUMEHEHUN MaTemMaTU4eckoro annapaTta ans
peanusaumm nnaHa peLleHns 3agaum.
Monyynn npaBUNbHBLIA OTBET U MOXET €ro
UHTepnpeTnpoBaTb. [laHbl MOMHbIE OTBETbl Ha
NnocTaBlneHHbIE BOMPOCbI, HO WMEKT MecTo
HECYLLIECTBEHHbIE HapylleHusi B 0opMIIEHUM
paboTbl MNM [AaHbl HeYeTKMe BbIBOObI, WU
HapyLLeHbl CpPOKM MpedocTaBneHnss paboTbl K
sawure.

3 (yooBneTBOpUTENbHO)

O6yvatowmics nokasbiBaeT 3HaHUSA
OCHOBHOFO  y4yeBHOro  MmaTtepvana B
MUHUManNbLHOM 0obGbeMe, HeobxoaMMOM
ONns JanbHenwen y4yebbl; cnpaensieTcs c
BbINONTHEHNEM 3agaHun,
npesyCMOTPEHHbIX nporpaMmmon,
gonyckasi npy 3ToM 0O0rbLIOE KONMYECTBO
He MpUHUMMManbHbIX OLIMOOK; 3HAKOM C
OCHOBHOM nuTepartypon,
peKOMeHAOBaHHOM NpOrpamMmMon.
[onyckaeT cCyllecTBEHHbIe MOrPeLUHOCTH
B OTBETE Ha 9K3aMEHE W MpPU BbINOMHEHWM
9K3aMeHaUMOHHbIX 3agaHuii, Ho obragaet

O6yuvaloLwmincs AOEMOHCTPUPYET [OCTaTO4HOE
NMOHMMaHWe  YCMNOBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB UM (pOpMyn ONs €e peLUeHusl, 3HaHue
pa3mepHocTei dmsmyeckmnx BEIUYMH.
[onyckaeT He3HauMTenbHbIE MOrPELLHOCTM MpU
NPUMEHEHUN MaTemMaTU4eckoro annapaTta ans
peanusaumm nnaHa peLueHus 3agayu
Monyynn npaBunbHLIA OTBET, HO WCMbLITLIBAET
3aTpy4HEHWS C ero MHTeprnpeTaumen.

B pabote ecTb oTOenbHble CyLECTBEHHbIE
OLUMOBKN, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,

HEOBXOMMbBIMM  3HAHMSMA  Ans  ux nmbo  kayecTBO  npencTaBneHus  paboTbl
Hu3koe, nmbo pabota npencraeneHa C
yCTpaHeHus! nog PYKOBOZCTBOM
Ono3faHneM.
npenoaasaTens.
OBYJQIOLMICH HE MMEET [OCTATOMHOMD OTtcyTCcTBUE OfHOrO unm HEeCKONbKNX
ypOyBHH HAHWS  OCHOBHOTO  y4eBHOrO 06s3aTenbHbIX  3MNEeMeHTOB  3agaHus, nunbo
MHOroYmcreHHble rpybble ownbkn B paboTe,
marepuana, AONyckaeT npuHuMnuanbHble | o oo roVELIC HADVLLIEHMS HDABUN
ombkm B BbIMOITHEHWM Py Py P
~ - | obopmneHus wnu cpokoB npeacTaBrneHust
MPEAYCMOTPEHHBIX NPOrpaMmon  3aianim, paboThl HecnocobHocTb OTBETUTH Ha
He 3HaKoMm c coaepxaHnem ’ o
5 EKOMEHZIOBAHHOM uTe aTﬂOpVI He | BOMPOCHI N0 M1CHMEHHO pabote 6e3 nomoLn
P partypon, npenogasatens. OOyyalWwMNca He MOXeT
(HeyOoBnNeTBOPUTENBLHO) | MOXET MCNPaBUTb AOMNYLLEHHbIE OLUNGKN. - yCrIoBME ——
Ob6yuatowwmmncs He MoXeT ’
o gaHaJ'lul;ll3VI oBaTH cloBMe  3amaun HaMeTUTb MnaH ee pelleHns, BblbpaTb
P P Y 6 " | bmanueckme 3akoHbl 1 NNOXO OPUEHTUPYETCS B
HaMeTUTb NMnaH ee pelleHus, BbiOpaTb UBMECKAX BENMUYMHEX He Bnaneer
dpusmyeckue 3aKOHbI " nroxo ’ A
MaTemaTnyeckuMm annapatoM. [lpeacraensieT
opueHTUpyeTcs B OU3NYECKMX BEINUYMHAX, 6
yyxyto  paboty unu  OTKkasblBaeTcs  OT

He Blnageet MmateMaTtu4eCcknm annapaTtom.

BbINOJIHEHNA NPaKTUYECKOro 3agaHuna.




3a4yTteHo

O6yuvatowmiica nokasbiBaeT

BCECTOPOHHee M rnybokoe  3HaHue
OCHOBHbIX 3TanoB WHBECTULMOHHOIO
npolecca, HopMaTuUBHbIX TpeboBaHuin Npu
MPOEKTUPOBaHNM 06bEeKToB cucTtem
3HEeprocHabXeHus, cBoboaHO
OPVEHTUPYETCS B OCHOBHbIX MOHSATUSIX,
TEPMUHAX W  OMpedeneHusix;  YyCBOWN

OCHOBHYIO M 3HakOM C [JOMOJSIHUTENbHOW
y4ebHON M HOPMATMBHOW NUTEpPaTypow,
nporpaMMHbIMU cpencrTeamu,
NCNonb3yeMbiMu  MNpU  NPOEKTUPOBaHUM,
NposiBNsieT TBOPYECKME CMOCOBHOCTU U
LUMPOKYID 3pyOULMIO B UCMOSMb30BaHUU
yyebHoro  maTtepuana.  Obydarowmincs
OEMOHCTPUPYET MpaBuIlbHOE MOHUMaHWe
YyCNoBUS 3afdayv, BMafeHWe HaBblikaMu
€ero aHanmusa, Bblbopa HYXHbIX 3aKOHOB W
dopmyn ana ee peleHud. Ymeet
NPUMEHSATb  MaTeMaTuyeckuin  annapat
ONS peanusauunm nnaHa pelleHust 3agayu
n, ecrnm 23To Heobxogumo. [lonyumn
NpaBuibHbLIA ~ OTBET U MOXET  €ero
WHTEPNpPeTMPOBaThb.

OOyuvarowmincs  OEMOHCTPUPYET  MpaBuilbHOE
NOHWUMaHVe ycnosua 3adadu, BblIGOpa HYXHbIX
3aKOHOB M hopMyn ANnsa ee pelleHus. Ymeet
NPUMEHATb  MaTemMaTUYyeckuin annapaTt  ang
peanusaumm nnaHa peLleHns 3agaun.
Monyunn  npaBuUnbHBIA M MOXET  ero
WHTEpnpeTnpoBaTh.

He 3auyTteHo

OOyuvalowmiics He WUMeeT [OCTaTO4HOro
YPOBHA 3HaHWUS AUCUUMAWHBI, HE MOXET
ccopmynupoBaTb OCHOBHble aTanbl
WHBECTULIMOHHOIO npotwecca,
HOpMaTMBHbIE TpeboBaHus npu
NPOEKTUPOBaHNM 00beKkToB cuctem
39HEprocHabXeHusl; MMoxX0 OpUEHTUpyeTcH
B OCHOBHbIX MOHATUSIX W ONpedeneHusix;
MnoOXo 3HAKOM C OCHOBHOW nuTepaTypowu;
gornyckaeT npu OTBeTe Ha 3adeTe
CYLLECTBEHHbIE OWNOKA U He MOXeT
YCTPaHUTb WX [Jaxe nopg pPyKOBOACTBOM
npenogasatens. O6y4valowminca BHUKaeT
B CMbICIN YCMNOBUS 3a4ayn, MOHUMAET MnnaH
€€ pelleHnsi, 0gHaKo, He MOXeT B MOSHOMN
Mepe C MNOMOLLbI  MaTeMaTU4eckoro
annapaTa peanu3oBaTtb ee peLleHue.

ObGyvarolwmncs BHWKaeT B CMbICNT  YCIOBUS
3a4auu, NOHWMAaEeT NMaH ee peLleHusi, OHaKo
He MOXeT B TMOMHOW Mepe C MOMOLLbIO
mMaTemMaTuM4yecKkoro annaparta peanus3oBaTb ee
peLleHVe.

6.3 TunoBbIe KOHTPONbHLIE 3aAaHUsi N/UNN UHBbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONPOCOB

Kypc 4

MpucoeanHeHne yctaHoBok BC B 3akpbiTon cucTteme TennocHabxeHus. Boibop cxembl npucoeanHeHns
BogoHarpesatenen BC.

MpucoeanHeHne yctaHoBok IBC B oTKpbITOM cucTeme TennocHabxeHns. OgHoTpybHas cucrema
TennocHabxeHus.

MapoBble cUCTEMbI TENNOCHAOXEHUS MPOMbILLNEHHbLIX MPEANPUATUIA.

CucTeMbl OTOMMEHUS XKUMNbIX U OBLLIECTBEHHbIX 30aHWNA.

Cuctembl ropsiyero BogoCHabxeHus.

OHeprocHepexeHne nNpu UCMonb30BaHUN TeXHoMomK «accuBHbI AOMY.

Pexxumbl perynnpoBaHua BOOAHbIX CUCTEM TennocHabxeHusa. Metoapl perynmpoBaHus.

O [N~ |W]| N

PerynupoBaHue ogHOpPOAHOM TENMOBOW HArpy3kM BOASHbLIX TENINOBbLIX ceTen. BeiGop, pacyeT n nocTpoeHue
TemnepartypHoro rpaduka.

TennoBon U rMApPaBMYECKUN PEXMMbI BOOSIHOW TEMSOBOM CETU NPU KOMBUMHUPOBaHHOM pPerynmpoBaHum
pa3HOPOAHON TEMMOBOW Harpysku. PerynupoBaHune oTonuTenbHON Harpysku.

10

TennoBow 1 rMApPaBAMYECKUA PEXUMbI BOASIHOW TEMMOBOW CETU NPY KOMOMHMPOBAHHOM PEryNIMpOBaHUN
pa3HOpPOAHON TEMMOBOW Harpysku. PerynupoBaHne BEeHTUNSLMOHHON Harpys3ku.

11

TennoBow 1 rmapaBnMYecKnii pexmmMmbl BOASHOW TEMSIOBON CETU NMPYU KOMOUHNMPOBAHHOM PErynMpoBaHmm
pasHOpOLHON TennoBow Harpy3ku. Perynuposarune Harpysku BC.




HeobxoanmocTb KOPPeKTUPOBKM TEMNepPaTypHOro rpacprka v nopsiaok ee BoinonHeHust. CBOAHbLIN

12 ~
TemnepaTypHbIv rpadvk Npu Ka4eCTBEHHOM perynupoBaHum OTrnycka Tenna.

13 PerynupoBaHue oTnycka TennoTbl N0 COBMELLEHHOW TENOBOW Harpy3ke otonnexus n MBC.

14 Bbibop MeTofa LeHTpanbHOro perynmpoBaHusl TENSTOBOW Harpy3ku.

15 CxeMbl U KOHGUrypaumm TeNNOBbLIX CETEN.

16 Mmapaenu4yecknin pacdeT TeNNOBbIX ceTen. 3agaym rmapasnumyeckoro pacyeta. OCHOBHbIE MOHATYUS.

17 MocnepoBaTenbHOCTL BbIMNOMHEHNS TMAPABANYECKOro pacyeTa.

18 'MopaBnuyeckue pexnmbl BOASHbBIX TEMMOBbIX ceTel. [ocTpoeHne 1 cnonb3oBaHne Nbe30MeTPUIECKOro
rpadguka.

19 XapaKkTepucTukM HacocoB. Beibop ceTeBbIX, NOAMUTOUHbIX, NOAKAYMBAIOLLMX HACOCOB TEMNOBLIX CETEN.

20 Mmpapaenuyecknin yaap B TENMOBbLIX CETSX.

21 O6opynoBaHue TennoBbix ceTen. Tennosble ceTn. Cnocobbl NPOoKaaKuy TENNOBLIX CETEN.

22 O6opynoBaHme TennoBbix ceTen. TpyObl, acoHHbIE N3AeNNst 1 ONopbl TEMSIOBLIX CETEN.

23 O6opynoBaHue TennoBbix ceTen. Tennosas nsonsaums Tpyo.

24 O6opynoBaHue TennoBbIx ceTen. KomneHcaTopbl TENNOBLIX ceTen. TpybonpoBoaHasa apmarypa.

25 Tennosble NyHkTbl. HasHauyeHue 1 ob6opyaoBaHMe TeNnoBbIX NYHKTOB. LieHTparnbHble TennoBbie NyHKTbI.

26 Tennosble NyHKTbl. HasHaueHue 1 06opyaoBaHMe TENNOBbIX MYHKTOB. VIHAMBMAYarbHbIE TENMOBbLIE MYHKTHI.
ABTOMaTM3NPOBAHHbIE TENMOBbLIE NMYHKTHI.

27 CucteMbl yyeTa u perynupoBaHus Tennonotpebnexus. NamepeHne Temnepatypbl, AaBneHUs, pacxoaa
TennoHocuTens.

28 Mpunbopbl y4eTa TennoBon aHepruun. MNpnbopbl aBTOMaTUYECKOrO perynmpoBaHusa TennonotTpebnexms.

29 O630p COCTOSAHUA U NEPCNEKTUBLI Pa3BUTUS OTEYECTBEHHON SHEPreTUKN.

30 CocTosHME 1 NpuopuTEThI Pa3BUTUS 3HepreTnyeckoro komnnekca CaHkr-lMNetepbypra.

31 CpaBHUTemNbHasn xapakTepucTmka AByX KIaCcCUYECKMX CXEM 3HEProcHabXeHusl: pasgenbHon n Ha 6ase
Tennodukaumm (kpaTkoe onucaHue, NPeMMyLLecTBa, HeJocTaTkv, 06nacT NpUMMEHeHMS.
OHepreTuyeckas adhpeKTMBHOCTb Tennodukaumm. YncneHHble 3Ha4eHUs yaernbHbIX PACXOA0B YCITIOBHOIO

32 Tonnuea (B r/kBT4) Ha BbIpabOTKy 3/1EKTPOIHEPIMM HA KOHAEHCALMOHHBIX, TENMO(PUKALNOHHBLIX 1
npoTMBoAaBneH4Yecknx Typboarperatax n Ha BblpaboTky Tenna (B KI/Ox) Ha TOL, 1 B KOTENbHbIX NO
COBPEMEHHON N paHee 4eCTBOBaBLUEN MeToANKaM.

33 Knaccudukaumsa tennobix Harpy3ok. KommyHaneHO-6bITOBOE, CAHUTApPHO-TEXHUYECKOE, TEXHOOMMYECKoe
TennonotpebneHue.

34 CesoHHas Harpy3ka. OtonneHne. MeToabl pacyeta pacxoda TennoThl HA OTOMNSIEHNE.

35 Ce3oHHas Harpy3ka. BeHTnnsaumsi. Metoabl pacdeTa pacxoga TensoThl HA BEHTUASLMIO.

36 KpyrnorogmnyHas Harpyska. [opsiuee BogocHabxeHne. MeTtoapbl pacyeTa pacxoga Tennotel Ha [BC.

37 KpyrnorogmnyHas Harpyska. TexHonornyeckoe TennonoTtpedneHue.

38 FogoBow pacxog TennoTol.

39 MocTpoeHue 1 ucnonb3oBaHue rpaduka NPOLOIPKUTENBHOCTU TEMMOBLIX HArPy3o0K.

40 Knaccudukaumsa cucrem TennocHabxeHusi. Beibop TeNNoOHOCUMTENS U TUNa CUCTEMbI TENNOCHAbXeHUS.
OTKpbITbIE 1 3aKPbITble CUCTEMbI TENNOCHAOXEHNS.

41 BopasiHble cuctembl TennocHabxeHus. 3aBUCMMblE U HE3aBUCUMMble CXeMbl NMPUcoeanHEHNs aboOHEHTCKUX
YCTaHOBOK K TE€MNfOBbIM CETAM.

42 MpucoeanHeHne oTONUTENbHBLIX YCTAHOBOK B 3aKPbITOM U OTKPbLITON CUCTEMAaX TennocHabxXeHus.

Kypc 5

43 Pac4yeT TennoBbIxX NOTepb M30NMpoBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npn Hag3eMHbIX
npoknagkax.

44 PacueT TennoBbIx NOTEpb M30NMPOBaHHLIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Nog3eMHbIX
6eckaHanbHbIX NPOoKNagKkax.

45 PacuyeT TennoBbIx NoTepb M30NMpoBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npy Noa3eMHbIX
KaHanbHbIX NPOKnagkax.

46 MpoyHOCTHOM pacyeT TpybonNpoBOAOB TENSOBbLIX ceTer. PacyeT Tpyb Ha npovHOCTbL. PacyeTt HanpsikeHun B
Tpybax, BbI3BaHHbIX BHYTPEHHUM JaBneHNEM TENNOHOCUTENS.

47 MpoyHoCTHOM pacyeT TpybonpoBoaoOB TeNMnoBbIX ceTen. PacueT TpybonpoBooOB Ha BECOBYIO M BETPOBYIO
Harpy3sku.

48 HarpeBaTenbHble NpMbopbl CUCTEM OTOMMEHUS. TUMN U XapaKTEPUCTUKN NPUBOPOB.

49 Cucrtembl obecneyeHnss MUKpoKNnMmaTta nomMeLLeHnin. YcnoBusa KoMGOPTHOCTM.

50 OCHOBHbIE NONOXEHNS MO pacHeTy KOHCTPYKUMIA TENMOBLIX CETEN.

51 3awuTa TpyObonpoBOAOB TEMMOBLIX CETEN OT HAPYXXHOW KOPPO3MMK.

52 ABTOHOMHOE TennocHabxeHne. OnpeaeneHne pacyeTHOro Bo3nyxoobmeHa u asapogmHaMmMyeckuin pacyeT
BO30YyXOBOLOB.

53 O6LweaomMoBble aBTOHOMHbIE UCTOYHUKW. PacyeT u onpegeneHue Tpebyemon Tennonpon3BoanTenNbHOCTH.




MpuHUMNUanbHas cxema OgHOTPYOHON CUCTEMbI C BEPXHEN U HDKHEW PA3BOAKON N €CTECTBEHHOM

54 o
UMPKYnsSiLMEn.

55 MpuHUMNuanbHasa cxema ABYXTPYOHOM CUCTEMbBI C HUMXKHEN pa3BOAKOM U UCKYCCTBEHHOW LIMPKYNSLMEN.

56 MpyHUuMNuansHasa cxema ABYXTPYOHOM CUCTEMBI C BEPXHEN U HMKHEN Pa3BOAKOW N eCTECTBEHHON
LMPKYNsuunen.

57 MpuHUMNUanbHasa cxema TPexTPyOHON N YeTbIpeXTPYBHOW CUCTEMBI.

58 PacueT cmecuTenbHbIX 1 ApOocCcCeNbHbIX yCTpOVICTB. PacueT oceBbIX U pagnanbHbIX KOMNEHCATOPOB.

59 PacueT TennoBbix Harpy3ok Ha oTtonneHue, BeHTunaumo n MBC.

60 Pacuet rmapaBiiM4EeCKUX PEXUMOB TEMOBbLIX ceTen un rmapaennyecknx noTepb.

TennoBas n3onauus. Onpe/:l,eneHme anameTpoB pr60I'IpOBO,CI,OB, TONWMWHbI n3onaunn B 3aBUCUMOCTU OT

61 -
TEMoBOW HarpysKku.

62 PacuyeT oTonuTenbHbIx npubopos. Llenu n 3agaym pacyera.

6.3.2 TunoBble TecToBble 3a4aHUA

He npegycmoTpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3afaumn, Kencbl)

3apgaya Neit.

OnpepenuTb pacyeTHbI pacxof Tenna Ha OTOMMeHWe 34aHusa € HapyxHbiM obbemom V = 65 000 m*3 npwu
yoeneHon Tennonotepe g0 = 0,35 kkan/(m3 4 °C) ¢ koadpcpmumeHtom uHdunetpaumm g = 0,15; Ecnn BHYTpeHHsis
pac4deTHasa Temnepatypa Tep = 18°C, a HapyxHas pacyeTHas Temneparypa THo= - 24°C.

3apgaya Ne2.
OnpepnenuTtb pacxop Temnna Ha OTOMMeHMe B CpedHe-3uMHEM pexume npu Tcp.3 = -1,8°C |, ecnu pacyeTHbIN
pacxof Tenna Ha otonneHue npu THo = - 24°C cocTtasnseT Qop = 0,3 MNkan/u.

6.4 MeToanyeckue maTepuansi, onpeaensiloline npoueaypbl oLleHMBaHUs pe3ynbTaToB 06y4YeHus
6.4.1 YcnoBus gonycka oby4arowerocsi K NpomMexyTo4yHoOM aTrecTauum 1 NopsanokK NMKBUaauMm akageMmn4eckon
3a40MKEHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfaMmeHTUPOBaHO JoKaribHbIM HOpMaTtuMBHbIM aktom CIIerynTn
«MNonoxeHne 0 NpoBeAeHNN TEKYLLEro KOHTPOISA YCNeBAaEMOCTM N NPOMEXYTOYHOM aTTecTaum oby4atoLLmMxca»

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum nNo aucuUniiMHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo AUCLUNInHe

. Bpewmsi, oTBOAMMOE Ha 3awuTy KypcoBOM paboTbl He AOMKHO npeBbiwaTtb 15 MWH, BKNoYas KpaTKum
AoKnag no pesynbTaTam KypcoBoWw paboTbl M OTBETHI Ha BOMPOCHI.

. Ha sk3ameHe npenocTaBnsieTcsi BO3MOXHOCTb MOMb30BaTbCs Yy4eOHOW, HOPMATMBHOW NUTEpaTypown,
KanbKynsiTOpOM.

. Bpemsi Ha noarotoBky oTBeTa Ha 3k3ameHe 45 MUHYT.

. Bpemsi Ha noarotoBky oTBeTa Ha 3aveTe 30 MUHYT.

. B TeueHne cemecTpa BbINOMHATCSA KOHTPOMbHbIE paboThI.

7. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccbinika
7.1.1 OcHOBHas y4yeOHasa nutepartypa
B. . 3nobuH Cuctembl TennocHabxeHwus. https://nizrp.narod.ru
Pacuetr TpybonpoBogoB Ha /metod/tsuitd/17125
NPOYHOCTb n Ha 31014.pdf
— Cl6.: BWT3
KOMMeHcaumo CrsrynTa 2024

TeMnepaTypHbIX y,CI,J'II/IHeHI/II7IZ
y4yebHo-meToauyeckoe

nocobune
T. 1O. KopotkoBa, A.|CucTtembl TennocHabxeHus | M-Bo HayKu U BbICLLEO http://www.nizrp.nar
. MoHaweHko [Tekct] :  meToamueckue | o6pasoBaHus PP, BLUTS od.ru/metod/tsuitd/2

2019

yKasaHusi K nabopaTopHbIM crerynrtna. - Crie. : 019_06_19_04.pdf

paboTtam BLUT3 CrerynTtn
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domywieHko, Jl. B, hegepanbHbIv
LWarposa, A. A. yHUBEpcuTeT
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rocyaapCTBEHHbIN 2020
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Cadumh, P. P., | ocHoBamMu TeNNOTEXHUKN HaLMOHanbHbIN hop.ru/79560.html
BopoHuH, A. E. uccnegoBaTenbCKUN 2016
TEXHOSOMM4YeCK1N
yHMBEpCcUTET
B.0. WeaHoB, M.C.|Cuctembl TennocHabxeHus:| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
NunatoBs NpaKkTUKyM obpasosaHus PO, C.- metod/tsuitd/161978
MeTepb. roc. yH-T Npom. 1487 .pdf
TEXHONOrMM N gnsanHa,
2021
BbiCLU. LK. TEXHOMOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLWUT3
cneryntn
LWykypos, n. C., | nxxeHepHble ceTtu Mocksa: MocKoBCKUI http://www.iprbooksh
[bsikoB, n. r., rocyaapCcTBEHHbIN 0p.ru/49871.html
Mukumpw, K. L. CTPOMUTENbHbIN 2016
yHuBepcuteT, A [n Op
Megna, 36C ACB

7.2 MNepe4veHb nNpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM
1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OneKTpoHHas
3.
URL:http://teplokot.ru/

Basa paHHbIX OONbLIOK TEeXHUYECKOWN

6ubnuoteka BLUTO CIB INYMTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

oubnuotekn "CalT TennotexHuka" [SNeKTPOHHbIA pecypc].

7.3 NepeyveHb NMNLIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign

7.4 OnucaHune matepmanbHO-TEXHUYECKON 6a3bl, HEO6XOAMMON ANA OCYLLEeCTBNEHUs 06pa3oBaTenbHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekumoHHas y A PyA 4 P A
ayguTopust

YyebHasi aygutopusi

CI'IeLI,VIaﬂM3MpOBaHHaF| mebenb, gocka

KoMnbloTepHbIN Knacc

MynbTuMeauiitHoe o6opyaoBaHME, KOMIMbIOTEpHAs TEeXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «WHTepHeT» U obecnedyeHWem OOCTyna B ONIEKTPOHHYH  MHAOPMALMOHHO-
obpasoBaTenbHyto cpeny




