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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-4: Cnoco6eH 4eMOHCTPMpPOBaTb 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 3J'|eKTpl/1‘-IeCKOl;1
QHEeprmu, KJ'IaCCVIdJI/IKaLI,I/IVI TEeNNOBbIX HArpy3oK, CUCTEMbI TENnocHabXeHMst U TeNMNoOHOCUTENN, METOAbI perynmposaHua B
cuctemax TensiocHabXxeHus, TeMHepaTyprM rpacbvn( TEennoBon ceTw, KOHCTPYKUMN N METOAUKM pacCHeToB TenoBbIX
ceTen N TensioBbIX MNYHKTOB.

YMeTb: onpefensaTb TENnoBble Harpysku noTpebuTtenen, CTpoMTb TEMNepaTypHbI rpadpuk U Nbe3oMeTpuYeckuin rpaduk
cucTeMbl TennocHabXeHusi, onpeaensaTs rogoByld MOTPeBHOCTL B HaTyparnbHOM U YCIMOBHOM TOMMWBE, MPaBWIbHO
BbIOMPaTb KOHCTPYKLIMOHHbIE W TEMMOM30NALIMOHHbIE MaTepuarbi.

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)

dopma
TekyLlero
KOHTpOns

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

KOTerbHbIX.

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".

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".

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.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas attectaums (OKk3ameH,
Kypcoas paboTta)

34

34

17

59

2,5

33,5

Pasgen 4. Pacuetr TpybonpoBogoB Ha MPOYHOCTE U Ha
KOMMeHcauuo TeMmnepaTypHbIX YOSTUHEHNIA.

Tema 11. Pacyetr yyacTka TpybonpoBoga Ha
KOMMeHcaumio TemnepaTtypHbIX yaAnuHeHun. PacuyeT Ha
KOMMeHcaumio TemnepaTtypHbIX yanuHeHun [-obpasHoro
yyacTka. PacuyeT Ha KOMMeHcauuio TemnepaTypHbIX
yoOnuHeHUn y4actkoB Tpybonposoga ¢ [1-06pasHbiMu
KOMMeHcaTopamum. OcobeHHoCTH pac4yeTta
cuMmmeTpudHoro M—obpasHoro komneHcatopa. Pacuyet
yyacTka TpybonpoBoga c lM-06pa3HbiM KOMMNEHCATOPOM C
THYTbIMW  [MAgKMMUM  OTBO4AMW Ha CaMOKOMIMEHCaLMIO.
PacuyeTHo-rpachuyeckas paboTa Ne1 "PacueTt
TPyOOMNPOBOAOB Ha TMPOYHOCTb W Ha KOMMEHcauuto
TemnepaTypHbIX yOanMHEHNA".

16

16

PrP




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.

Paszgen 5. KoHCTpympoBaHMe MpoOKnagkym TenmoBbIX
ceten.

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.

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.




Tema 17. BBog o0ObektoB TenmnoBoW ceTm U UX

XapaKTepUCTUK.
Pexvm pepaktupoBanusa cnosi. Beog ydactka TennoBou
ceTu. Beog napameTpos Tennosow ceTu. 8 8

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 8 8
cnocobHocTn ceTu. PacyeT HOpmaTMBHBLIX MOTepb Tenna
yepes msonauuto. AHanua Tepmorpamm. louck yTeuyek u
nedektoB. KommyTaumoHHble  3apjadn. [locTpoeHue
Nbe30METPUYECKOrO rpacmka.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 72 72
KoHcynbTauum n npoMmexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 159,75 164,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn 1 3agaum KypcoBon paboTthbl (npoekTa): Llenu BbinonHeHUs KypcoBow paboTbl COCTOST B
nprvoBpeTeHN HaBbIKOB CAMOCTOSATENBHOTO MPUHATUS OCHOBHbIX UHXEHEPHbIX peLLeHWA NMpu NPOEeKTUPOBaHUM CUCTEMBI
TennocHabxeHus.

3agaun BbINOMHEHUSA KYpCOBOW paboThl 3akmoyaloTcs B BbipaboTke YMEHUN U HaBbIKOB BblIGOpa TeMmoHOCUTENS,
TUMNa CUCTEMbI TEMNNOCHabXEHWS, TeMnepaTypHOro rpadmka, pacdeta 1 cnocoboB perynmpoBaHus TEMNMOBOW Harpys3ku,
BblOOpa TENNOreHEPMPYHOLLErO N HACOCHOTO 060pYyAOBaHMsl, CNOCOOOB NPOKMAAKN U UHXEHEPHOro 0bopyaoBaHNS
TennoBbIX ceTel, OLUEeHKN aPDEKTUBHOCTU NPUHATBLIX TEXHUYECKUX PeLLeHUN.

MpuBUTL CNOCOBHOCTN K CaMOCTOATENBHOMY MCMONb30BAHMIO COBPEMEHHOW HOPMAaTUBHOW NMTepaTyphl,
HeobXxo4MMON Npy NPOEKTUPOBAHUN CUCTEM TEMNNOCHabXeHWS.

4.2 TemaTuka KypcoBon paboTbl (NpoekTa): PacueT cuctembl TennocHabXeHMs NPOMBbILLISIEHHbBIX U
KOMMYHarbHO-6bITOBbIX NOTpebuTenen B 3a4aHHOM HaceNneHHOM MyHKTe.

4.3 Tpeb6oBaHUA K BbINOSIHEHUIO U NPeACTaBMEeHNIO pe3yfibTaTOB KypCOBOW paboThl (NpoekTa):

PaboTta BbLINONMHAETCA WHAMBMAYyanbHO C  WUCMONb30BAaHWEM  OEWCTBYIOLLEA  HOPMATMBHO-TEXHUYECKOM
nuTepaTypbl, pacyeTHbIX NPOrpamMm.

PesynbTatbl npeactaBnalTCcA B BuAe MOSICHUTENbHOM 3annckn obbemom 40-50 c¢. neyaTHOro TekcTa,
coaepxallero criegyrolime oba3aTenbHble 3NIEMEHTbI:

. OBoCHOBaHVE Ha KaXXOoM 3Tane NpPUHATBIX MHXEHEPHbIX PELUEHWUN.

. PacueTbl.

. Mpadpmkn.

. Wnntoctpauuu.

. OKOHOMMYECKU aHann3 3¢hPEKTUBHOCTU NMPUHATBLIX TEXHUYECKUX PELLUEHUN.

5 BANNIBHO-PEATUHIOBASA CACTEMA OLIEHUBAHUS
Wcnonb3oBaHne 6anmbHO-PeNTUHIOBOW CUCTEMbI HE NPedyCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEICTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMokasaTenu oueHNBaHUA OBYYEHMA

Kop komneTeHumm MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

3HaeT: OCHOBHble CMOCOGbLI  MonyyeHus, npeobpas3oBaHus, TpaHcnopTa W
MCNONb30BaHUSA TENMOTbl M 3MEKTPUYECKOW 3JHEeprnn, Knaccudukaumm TennoBbIX
Harpy3oK, CUCTEMbl TennocHabXeHus 1 TenrnoHOCUTENMW, METOAbl PEerynvpoBaHus B
OrK-4 cucTemMax TennocHabXeHus, TemnepaTypHbi rpaduk TEnnoBOM CETU, KOHCTPYKLMMK
N METOAMKM pacyeTOB TEMMOBbLIX CETEN U TEMMOBbIX NMYHKTOB.

YMeeT: onpenensite TENNOBbIE Harpy3ky NoTpebuTenel, CTpouTb TemrnepaTypHbIA U




Nbe30MeTpUYECKUin
noTpebHoCcTb B

rpacouk  cucTemsl
HaTyparnbHOM

TENNocHabxeHns,
N YyCIOBHOM
KOHCTPYKUUOHHbIE U TEMNJTION30NALMOHHbIE MaTepuansbl.

Bnageet: metogmkamm pacyeToB TenJoBbIX ceTen.

onpenenaTtb
npaBuUiibHO

rogoByro

Tonnuee, Bbl6|/|paTb

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHue

MucemeHHasn pabota

5 (0TAMYHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHEE, cucTemaTuyeckoe "
rmybokoe 3HaHMe y4eBGHOro wmarepwuana,
yMeeT CBOOOOHO BbIMOMHATE 3adaHusg,
NpeayCMOTPEHHbIE  MPOrPaMMON;  YCBOUI
OCHOBHYIO U 3HaKOM C [OMOMHUTENbHOWN
pPEKOMEHAOBAHHOW NUTepaTypon; MoXeT
06BACHUTL B3aNMOCBSI3b OCHOBHBIX
MOHATMI AUCUUMIUHBI B UX 3HAYeHUWN Ansi
nocnegytoLlen npocdeccnoHanbHom
OeATenbHOCTM;  MpOSBNSET  TBOpYECKue
CMOCOBHOCTU B MOHUMAHWK, U3MNOXEHUU U
ncnonb3oBaHuM yyebHoro matepuana.

O6yvarowmincs  geMoHcTpupyeT
NoHMMaHWe  YCnoBuSA  3ajayu, BrnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB WM OopMyn ANs ee pelleHus, 3HaHue
pasmepHoCcTen U3MYECKUX BEMNUYMH. YMmeeT
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanus3auuMu nnaHa pelleHus 3agjadum u, ecrnu

3TO HeobXoaMMOo, MOXeT MpeacTaBUTb ero

npasuiibHoe

rpacpuyeckn. [llonyumn npaBunbHbIA OTBET WU
MoXeT ero WHTepnpeTupoBaTh. OaHbl
ucyepnbiBalolMe BbIBOAbI W MOSIHble OTBETHI
Ha MOCTaBIEHHbIE BOMPOCHI. Pabota

npeacTaBneHa K 3almTe B TpeGyemMble CPOKMU.

4 (xopoLuo)

O6yyarowmiics nokasbiBaeT [0CTaTOYHbIN
YPOBEHb 3HaHWW B Mpeaenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
ownboK BbINOMHAET NPEeayCMOTPEHHbIE B
nporpamme 3afaHusi; YCBOWM OCHOBHYHO

nuteparypy, PEKOMEH0BaHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aMMOCB$I3b OCHOBHBbIX NOHSTUI
ONCUMNIUHBI npu OOMONHUTENBHbIX

Bonpocax npernogaBatens. [JonyckaeT He
CYLLIECTBEHHbIE MOrPEeLLIHOCTM B OTBETE Ha
3K3ameHe " npwu BbIMOMHEHUM
9K3aMeHaLMOHHbIX  3afaHuii, ycTpaHseT
nx 6e3 NoMoLLM npenoaaBaTens.

OO6yyvarowmincs  OeMOHCTpUpyeT [OCTaTovHoe
noHMMaHWe  ycnoBusi  3ajadn, BriageHue
HaBblkaMy €ero aHanmsa, Bblbopa HYXHbIX
3aKOHOB W QOPMYN AMs €e peLleHus, 3HaHue
pasmMepHoCTen dm3nyeckmnx BENUYMH.
[onyckaeT He3Ha4uTenbHble MOrPEeLUHOCTU MNpu
NPUMEHEHNM MaTemaTM4ecKoro annaparta Ans
peanusaumm nnaHa peLleHns 3agaun.
Monyuyun npaBWMbHLIA OTBET U MOXET ero
WMHTepnpeTnpoBaTtb. [daHbl MOMHbIE OTBETbl Ha
NOCTaBIEHHbIE BOMPOCHI, HO WMEKT MECTO
HecyLleCcTBeHHble HapylleHuss B 0dopMreHuu
paboTbl MAM AaHbl He4YeTKMe BbIBOAbI, WK
HapyLEHbl CPOKW MNpeaocTaBneHunss paboTbl K
3awmre.

3 (yooBneTBOpuUTENbHO)

Ob6yuvatomiics rnokasbiBaeT 3HaHusA
OCHOBHOro  y4yebHoro martepuana B
MUHMMaNbLHOM oObeme, HeobxoouMoM
ONns JanbHenwen y4yebdbl; cnpaeBnsieTca C
BbINONMHEHNEM 3agaHun,
npeayCcMOTPEHHbIX nNporpamMmMon,
gornyckasi npy 3ToM 00rnbLIOe KOMNMMYECTBO
He MNPUHUUNMANbHBIX OLKMOOK; 3HAKOM C
OCHOBHOW nitepaTypown,
pekoMeHA0BaHHOM nNporpamMmMon.
[donyckaeT cCyllecTBEHHbIE MOrPeLUHOCTH
B OTBETE Ha 3K3aMEHe U NPW BbINONIHEHWUM
3K3aMeHaUMOHHbIX 3adaHuin, HO obnagaet
HeoOXoOUMBbIMM  3HAHMAMM  ANS KX
yCTpaHeHus non, PYyKOBOLCTBOM
npenogasarens.

OOGyuvaroluminca  OeMOHCTpUpyeT [ocTaTtovyHoe
NMOHWUMaHWe  YCroBUs  3agjayun,  BrageHve
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB W (hopMyn AN ee pelueHusl, 3HaHue
pa3mepHocTen dmanyecknx BEITNYUH.
[onyckaeT He3HauMTemnbHbIE MOrPELLHOCTU MpU
NPUMEHEHUN MaTemaTU4yeckoro annapaTta ans
peanusaumm nnaHa peLueHns 3agauu
Monyyun npaBWmbHbLIA OTBET, HO MUCMbITbIBAET
3aTpyaHEHWS C ero MHTepnpeTaumen.

B pabote ecTb oTAenbHble CyLWECTBEHHbIe
OLWKNBKKN, NPUCYTCTBYIOT HETOYHOCTU B OTBETaX,
nmbo  ka4yecTBO  MpeactaBneHust  paboThbl
HM3koe, nmbo paboTa npeactaBneHa C
ono3gaHunem.

2
(HeynoBneTBOPUTENBHO)

O6yyvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI ~ 3HaHWs  OCHOBHOro  y4yebHoro
maTepuana, [JonyckaeT npuHUMIManbHble
oLmobkn B BbIMOMTHEHWM
npeaycMOTPEHHbIX MPOrpaMmon 3agaHumn,
He 3HaKOM c copepxaHuem
peKOMeHL0BaHHOM nuTepaTtypom, He
MOXET WCMNpPaBUTb [OMYLUEHHbIE OLLNGKK.
OO6yuvatomiica He MOXeT
npoaHanuavpoBaTb  yCroBue  3ajauu,
HaMeTUTb NNaH ee pelleHus, BbIOpaTb
dpusmyeckue 3aKOHbI " nrnoxo
opueHTUpyeTcs B U3NYECKMX BENUYMHAX,
He BnageeT MatemMaTU4ecknum annapaTtom.

OtcyTcTBUE OfiHOTO unm HECKOIbKUX
obs3aTenbHbIX 3MNeMeHToB  3ajaHus, nunbo
MHOroymcrneHHble rpybble owwnbkn B paboTe,
nnéo rpyobie HapyLleHus npasun
0hpOpMIEHNss  WNU  CPOKOB  MpeACTaBeHUst
paboTbl. HecnocobHocTb OTBETUTb Ha
BOMPOCHLI N0 NUCbMeHHON paboTe 6e3 nomoLim
npenogasatens. OOyvyawWMnca He MOXeT
npoaHananpoBaTb ycrnosue 3agaum,
HamMeTUTb NnaH ee peleHus, BbibpaTb
pU3Myeckne 3akoHbl U NIIOXO OPUEHTUPYETCH B
hU3NYECKNX BENUYMHAX, He Brnageet
matematudeckum annapaTtoM. [lpeactasnsiet
yyxyto  paboty  unu  OTKasblBaeTcs  OT




BbINOJTHEHNA NPAaKTUYECKOro 3agaHua.

3a4yTteHo

O6yvatowmincs nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHuWe
OCHOBHbIX  3TarnoB MHBECTULIMOHHOTO

npouecca, HOpMaTMBHbLIX TpeGoBaHui Npu

NpPOeKTUPOBaHN obbekToB cuctem
3HEeprocHabXxeHus, cBoOOaHO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSIX,
TEPMMHAX W  OnpefdeneHusix;  yCBown

OCHOBHYIO M 3HakOM C [OMOSHUTENbHOW
y4ebHON ¥ HOpMaTMBHOW nuUTEpaTypow,
nporpaMMHbIMU cpencTeamu,
NCMoNb3yeMbIMA  MPU  MPOEKTUPOBaHMM,
nposiBnsieT TBOPYECKME CnocoBHOCTM U
LUMPOKYIO  3pyaULMI0O B UCMNOMb30BaHUU
yyebHoro  matepuana.  O6yuvarowmiics
AEMOHCTPMPYET MNpaBUbHOE MOHMMaHWe
yCcnoBus 3agjauyv, BhnafeHWe HasblkaMui
ero aHanusa, Bblbopa HYXHbIX 3aKOHOB W
dopmyn Ana ee peleHua. Ymeet
NPUMEHATb  MaTeMaTuyeckun  annapat
AN peanusauun nnaHa pelleHus 3agayu
W, ecnm 310 Heobxogmmo. [lonyuyun
nMpaBWMbHbIN  OTBET U MOXET  ero
WHTEpnNpeTMpoBaTh.

O6yyvalowmmnca  OeMOHCTpUpyeT  npaBuIibHOE
NMOHMMaHve YCrnoBus 3adadv, BblIOOpa HyXHbIX
3aKOHOB M (popmyn Ans ee peleHus. Ymeet
NPUMEHATbL  MaTemMaTuYeckuin annapaTt  ans
peanusaumm nnaHa peLleHns 3agaum.
Monyuyun  nNpaBWnbHbIN M MOXET  ero
WHTepnpeTnpoBaTh.

He 3a4teHo

Obyvalowmiics He wumeeT [OCTATOYMHOrO
YPOBHS 3HAHUS AWCLUMMIINHBLI, HE MOXET
cchopmynupoBaTb OCHOBHbIE aTanbl
WHBECTULNOHHOIO npotecca,
HOpMaTMBHbIE TpeboBaHus npu
NPOEKTUPOBaHNM 00beKToB cuctem
3HEProcHabXeHUs; MNNoXo OpUeHTUpPYeTCA
B OCHOBHbIX MOHATUSIX W ONpPedeneHusx;
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
gonyckaeT npu  OTBETE Ha  3a4deTe
CYWEeCTBEHHbIE OWWNBKM U He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLCTBOM
npenofasatens. OOyvaloWwniics BHUKaeT
B CMbICIT YCINOBMWSA 3a4ayu, NOHUMAET nnaH
€ee pelleHnsi, 0aHaKo, He MOXeT B MOSHOM
Mepe C TMOMOLbK  MaTeMaTU4YecKoro
annapaTa peanu3oBaTb €€ peLleHmne.

OOyuvalowmincs BHUKAeT B CMbICIT  YCINOBMS
3agayun, NoHUMMAaeT MNnaH ee peLUeHns, OAHaKOo
HE MOXeT B TMOMHOW Mepe C MNOMOLLbIO
MaTemMaTU4ecKoro annaparta peanu3oBaTb ee
peLueHue.

6.3 TunoBble KOHTPOJbHbIE 3a4aHNA n/vnu nHble MaTepuanbl, UCnonb3yemMblie ANA OUEeHKU pe3ynbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB
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MpucoeanHeHne yctaHoBok BC B 3akpbiTo cucTeme TennocHabkeHus. Beibop cxembl npucoeanHeHus
BogoHarpeBaTenen BC.

MpucoeanHeHue yctaHoBok MBC B oTKpbITON cucteMe TennocHabxernns. OgHoTpyOHas cuctema
TennocHabxeHus.

napOBble cuctemMbl TennocHabxeHns MPOMBbILLUITEHHbIX I'Ipe,El,ﬂpI/IﬂTI/IVI.

Cuctembl OTONNEHUS XUMbIX N 0BLLECTBEHHbIX 30aHUN.

Cuctemsl ropadero BOAOCHabXeHus.

3Heproc6epe>KeHme npun NCnoJib30BaHNN TEXHOJ10MMN «[lMaccuBHbIN JOMY.

Pexnmbl perynnposaHuna BOAAHbIX CUCTEM TennocHabxeHua. Metoapl perynuposaHua.

O (N[O |W]| N

PerynupoBaHune ogHOPOAHOM TeNoBoi Harpy3ku BoAsHbIX TENMOBLIX ceTel. BbiGop, pacyeT 1 NocTpoeHve
TemnepaTypHoro rpadguka.

TennoBow 1 rMApaBAMYECKUA PEXUMbI BOASIHOW TEMMOBOW CETU NPY KOMOMHMPOBAHHOM PEryNMpOBaHUN
pa3HOPOLHOWN TEMMOBOW Harpy3ku. PerynupoBaHne OTONUTENbHON Harpysku.

10

TennoBow 1 rmgpaBnMyecKnii pexmmMmbl BOASHOM TEMSIOBON CETU NMPU KOMOUHNPOBAHHOM PErynMpoBaHmm
pa3HOpPOAHOW TENMNOBOW Harpy3ku. PerynnpoBaHne BEHTUNSALMOHHON Harpy3sKku.




11

Tennosow 1 MMApPaBNMYECKUA PEXUMbI BOASHOW TEMMOBOW CETU NPY KOMOMHMPOBAHHOM PEryNMpoBaHUN
pasHOpOLHON TENNOBOW Harpy3ku. Perynuposarue Harpysku 'BC.

Heo6x0aMMoCTb KOPPEKTUPOBKM TemMnepaTypHOro rpadpuka 1 Nopsiaok ee BbinosiHeHns. CBOAHbIN

12 N
TemnepaTypHbIi rpadmk Npu Ka4eCTBEHHOM PerynnpoBaHumM OTrnycka Tenna.

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

14 Bbibop MeToaa LieHTpanbHOro perynMpoBaHns TENNOBOW Harpysku.

15 CxeMbl U KOHGUrypaumm TeNNOBbLIX CETEN.

16 M'MapaBnuyeckunii pacyeT Tennosblx ceTe. 3agayum ruapasnuyeckoro pacyeta. OCHOBHbIE MOHATUS.

17 MocnepnoBaTenbHOCTL BbINONHEHUS MMApPaBNMYECcKoro pacyeTa.

18 M'Mapasnuyeckune pexnmbl BOASAHbBIX TEMMOBbLIX ceTel. [ocTpoeHne 1 cnonb3oBaHne Nbe3oMeTpU4eckoro
rpaduka.

19 XapaKTepuCTUKM HAacoCcoB. BuiGop ceTeBbIX, NOAMUTOYHbIX, MOAKAYMBAIOLLMX HACOCOB TEMJIOBLIX CETEN.

20 Mmpapaenuyecknit yaap B TENMOBbIX CETSX.

21 O6opynoBaHue Tennosblx ceTen. Tennosble ceTn. Cnocobbl Npoknagkuy TENNOBbLIX CETEN.

22 O6opynoBaHue TennoBbix ceTen. TpyObl, hacoHHbIE N3AENNs U ONOpPbl TENMOBLIX CETEN.

23 O6opynoBaHue Tennoebix ceTen. Tennosas nsonsaumsa Tpyo.

24 O6opynoBaHne TennoBbix ceTen. KomneHcaTopbl TENNOBLIX ceTen. TpybonpoBoaHas apmartypa.

25 Tennosble NyHKTbl. HasHadyeHue 1 obopyaoBaHue TennoBbIX NYHKTOB. LieHTpanbHble TennoBble NyHKTbI.

26 Tennosble NyHKTbl. HasHavyeHue 1 obopyaoBaHMe TennoBbIX NYHKTOB. VIHAMBMAYarnbHbIE TeNMOBbIEe MYHKTbI.
ABTOMaTM3UPOBAHHbLIE TEMSOBbIE MYHKTHI.

27 CwucteMbl yyeTa u perynupoBaHust Tensionotpebnexus. NamepeHne Temnepartypbl, AaBNeHUs, pacxoda
TennoHoCUTEnS.

28 Mpubopsbl yyeTa Tennosomn sHeprun. MNprnbopbl aBTOMATUHECKOrO perynmpoBaHms TennonoTpebnexHums.

29 O630p COCTOSAHUSA U NEPCNEKTUBBI PA3BUTUSI OTEHYECTBEHHON SHEPTETUKN.

30 CocTtosiHve 1 npuopuTeThl Pa3BUTUS 3HepreTudeckoro komnnekca CaHkr-lNetepbypra.

31 CpaBHUTENbHasA XxapaKTepucTrKa ABYX KNaCcCUYECKMX CXEM 3HeprocHabxeHus: pasfensHon n Ha 6ase
Tennodukaumm (kpaTtkoe onvcaHue, npevMyLLecTsa, HegocTaTku, 06nacT NpUMeHeHus.
OHepreTnyeckas achpeKkTMBHOCTL Tennodmrkaumm. YncneHHble 3HaYEHNs yaenbHbIX PAacX040B YCINOBHOMO

32 Tonnuea (B r/kBT4) Ha BbIpabOTKy aNEKTPO3HEPIMM HA KOHAEHCALMOHHbIX, TENO(PUKALNOHHBLIX U
npoTuBoaaBrneH4Yeckmx Typboarperatax u Ha BblpaboTtky Tenna (B kI'/[Ox) Ha TOL, n B koTenbHbIX NO
COBPEMEHHON U paHee 4elCTBOBaBLUEN MeTOANKAM.

33 Knaccudukaumsa tennosbix Harpy3ok. KommyHanbHO-6bITOBOE, CAHUTapHO-TEXHUYECKOE, TEXHOMOorMyeckoe
Tennonotpebnexuve.

34 CesoHHas Harpyska. OTonneHve. MeTtoapbl pacyeTa pacxoa TeNnOTbl HA OTOMMEHNe.

35 CesoHHas Harpyska. BeHtunaumsa. MeToabl pacyeta pacxofa TennoTbl Ha BEHTUMAALMIO.

36 KpyrnorognyHas Harpyska. Fopsiuee BogocHabxxeHne. MeTtoapbl pacyeTa pacxoaa Tennotbl Ha BC.

37 KpyrnorognyHas Harpyska. TexHonornyeckoe tennonotpednexme.

38 "opoBon pacxon TeNNOThI.

39 MocTpoeHue n ncnonb3oBaHue rpaduka NPOAOIKUTENbHOCTM TENSOBLIX Harpy3oKk.

40 Knaccudmkaumsa cucrem tennocHabxeHusi. Belbop TennoHocmTens u tuna cuctemsl TennocHabxeHus.
OTKpbITbIE M 3aKPbITble CUCTEMBI TENNOCHABXEHUS.

41 BogasiHble cuctembl TEMNOCHAOXeHUs. 3aBUCHMMbIE U HE3ABUCUMMbIE CXEMbI NMPUCOeaNHEHUST aDOHEHTCKUX
YCTaHOBOK K TEMOBbIM CETAM.

42 MpucoeanHeHNe OTONUTENbHbLIX YCTAHOBOK B 3aKPbITOM U OTKPLITOM CUCTEMAX TeNNocHabXeHus.
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43 PacueT TennoBbIx NOTEpb M30NMPOBaHHLIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Hag3eMHbIX
npoknagkax.

44 PacuyeT TennoBbIx NoTepb M30NMpoBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npy Noa3eMHbIX
6eckaHanbHbIX NPoKNagkax.

45 PacuyeT TennoBbIx NOTEpPb M30MPOBaHHLIX Tpybonposoaos. MNMoTepu Tenna Tpybonposogamu Npyu Noa3EMHbIX
KaHarnbHbIX NPOKMagKax.

46 lMpoyHoCTHOM pacyeT TpybonpoBoaoB TeNMoBbIX ceTen. PacueT Tpyb Ha NpoYHOCTL. PacyeTt HanpskeHun B
Tpybax, Bbl3BaHHbIX BHYTPEHHUM AaBneHueM TennoHOCUTENS.

47 MpoyHocTHOM pacyeT TpybonpoBoaoB TENMNOBbLIX ceTel. PacyeT TpybonpoBOAOB Ha BECOBYIO U BETPOBYIO
Harpysku.

48 HarpeBaTenbHble NpMbopbl CUCTEM OTOMMEHUSA. TUM U XapaKTepPUCTUKN NPUOOPOB.

49 CuncteMbl obecneyeHns MUKpoKIMMaTa noMeLLeHuin. Y cnosmus KOMGOPTHOCTU.

50 OCHOBHbIE NONOXEHNS MO PaCHETY KOHCTPYKLUMI TENNOBLIX CETEN.

51 3awuTa TpybonpoBOAOB TEMMOBbLIX CETEN OT HAPYXXHOW KOPPO3MMK.




ABTOHOMHOE TennocHabxeHne. OnpeaeneHne pacyeTHOro Bo3nyxoobmeHa u aspoguHaMUYecKuin pacyeT
BO34YyXOBOOB.

52

53 OO6LwenoMoBbIE aBTOHOMHbIE UCTOYMHUKK. PacyeT u onpeaeneHme Tpebyemon Tennonpon3BoamTenbHOCTY.

54 MpuHUMNuanebHasa cxemMa ogHOTPYOHOM CUCTEMBI C BEPXHEN U HUXKHEW Pa3BOAKON N eCTECTBEHHOM
LMPKYNsuunen.

55 MpuHUMNUanbHas cxema ABYXTPYOHOM CUCTEMBI C HUXKHEN Pa3BOAKOM U NCKYCCTBEHHOW LIMPKYNAUMEN.

MpuHUMNUanbHasa cxema ABYXTPYOHOW CUCTEMBI C BEPXHEN Y HUXHEN Pa3BOAKOM U €CTECTBEHHOM

56 N
UMpPKynsiLnen.

57 MpuHUMNUanbHasa cxema TPeXTPYOHON N YETLIPEXTPYOHO CUCTEMBI.

58 PacuyeT cmecutenbHbIX U ApocCcCeNibHbIX YCTpOVICTB. PacueT oceBbix 1 paananbHbIX KOMMNEHCaTOpPOB.

59 PacueT TennoBbIx Harpy3oKk Ha oTonneHue, BeHTunsAuuio n MBC.

60 Pacuet rmapaBiinv4eCcKnX peXXMMoB TenJ10BbIX ceten n rmapaBlindeCcKkunx noTepb.

61 Tennosas uzonsaumnsa. OnpegeneHve guameTpoB TpybonpoBoAoB, TOMNWMHBI M30MSLMU B 3aBUCUMOCTH OT
TennoBOW Harpy3ku.

62 PacueT otonuteneHbix Nnpubopos. Llenn n 3agaym pac4yeTa.

6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayun, Kenchbl)

3apgaya Neit.

OnpepenuTe pacyeTHbIi pacxof Tenna Ha OTOMMEHWe 34aHus C HapyXHbiM obbemom V = 65 000 m*3 npwm
yaenbHon Tennonotepe q0 = 0,35 kkan/(M3 4 °C) c koadpcpmumeHTtomM umHbunbTpauun g = 0,15; Ecnm BHyTpeHHsSN
pacdeTHada Temnepatypa Tep = 18°C, a HapyxHasa pacyeTHas Temneparypa THo= - 24°C.

3apgava Ne2.
OnpenenuTtb pacxop Tenmna Ha OTOMMeHMe B CpedHe-3uMHeM pexume npu Tcp.3 = -1,8°C |, ecnu pacyeTHbIN
pacxop Tenna Ha otonsnieHme npu THo = - 24°C cocTtaenseT Qop = 0,3 Nkan/u.

6.4 MeToauyeckue MmaTepuansl, onpegensirowme npoueaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perfnaMmeHTUMpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«[MonoxeHne 0 NPoBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm obydaroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOe TeCcTUpoBaHme NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

. Bpewms, oTBoguMOEe Ha 3awwmTy KypcoBOW paboTbl He OOMKHO MpeBbiwaTte 15 MUH, BKMOYas KpaTkui
Aoknag no pesynbraTam KypcoBow paboTbl M OTBETLI Ha BOMPOCHI.

. Ha sk3ameHe npefocTaBnseTcs BO3MOXHOCTb MOMb30BaTbCA Y4eOHOW, HOpMaTUBHOW NUTepaTypomn,
KanbKynsTOpoOM.

. Bpemsi Ha noarotoBky oTBeTa Ha ak3ameHe 45 MUHYT.

. Bpemsa Ha nogrotoBky oTBeTa Ha 3adyeTe 30 MUHYT.

7. YYEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIINHDbI
7.1 Y4yebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Nog nspaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nurtepaTtypa
B. . 3nobuH Cuctembl TennocHabXeHus. https://nizrp.narod.ru
PacuyeTr TpybonpoBogoB Ha /metod/tsuitd/17125
NPOYHOCTb n Ha 31014.pdf
— ClM6.: BWT3
KOMMeHcauuto CrisrynTa 2024

TemMnepaTypHbIX YANNHEHWI:
y4yeBHO-MeToaMnYEeCKOE

nocobue
T. 10. Kopotkoea, A.|Cuctembl TennocHabxeHusi| M-BO HayKu 1 BbICLLIENO http://www.nizrp.nar
. MoHaweHKo [Tekct] :  meToamyeckue | obpasosaHusa PP, BLUTI od.ru/metod/tsuitd/2

ykasaHua K nabopaTopHbiM cnerynTpA. - CNe. : 2019

paboTtam BWTS CNerymnTg

019_06_19_04.pdf
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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




