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CoctaButens (u):

KaHOnOaT TEXHUYECKMX Hayk, JJoueHT Bnacos 1. I1.
Ot kadenpbl cocTaBUTENS: BycbirnH Hukonam
3aBeayowmii Kadbenpon WHXEHEpPHOW  XMMUM U KOpbeBuny
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: CchopmmpoBaTb KoMneTeHUUU obyyarowmxcs B 0brnactu NpoeKTUPOBaHUS CUCTEM
obecneyeHnss 6e30MacHOCTM Ha OCHOBE TEOPETUYECKMX, IKCMEPUMMEHTamNbHbIX WCCNeNOBaHWA UM COBPEMEHHbIX
nporpamMMHbIX CpeacTB.

1.2 3apaum gUCLUUNNVHDI:

+ PaccmoTpeTb OCHOBHblE 3Tanbl NMPOEKTUPOBaHWS cucTem obecneyeHnss 6e3onacHoOCTW, BuObl M COCTaB
MPOEKTHOM JOKYMEHTALMK, BbINOSTHAEMOM Ha pa3HbIX 3Tanax NPoeKTUPOBaHMUSI.

* PackpbiTb MNpUHLUMNbI pacdéTa, KOHCTPYMPOBAHMS WM NPUBA3KM TUMOBLIX MPOEKTOB cuctemM obecneyeHus
6e3onacHoCTw.

* T[lokasaTb 0COBEHHOCTM MPUMEHEHWUSI HOBbIX pa3paboTok 0OecneymBalOLLMX CHUKEHUE SHEpPro- u
MaTepnanoemMKoCT1 NPON3BOACTB, C LIENbIO 3aLUTbl OKpYXKatoLLeln cpeabl.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI OIA (bOpMVIpOBaHVIﬂ KOMMeTEeHUUNA, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn ancunninH:

OpraHu3aumns Hay4HO-UCCreaoBaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT
OHeproxnMmyeckue npoLecehl 3aLlnTbl OKpYXKatoLen cpeabl
CoBpeMeHHble NpobneMbl Haykun B 06nacTu 3allnTbl OKpYyXKatoLen cpeabl

2 KOMMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-1: Cnoco6eH NpoBOoAUTL 3KONOrMYECKUiA aHanNu3 NPOeKTOB PaCLUMPEHUS, PEKOHCTPYKLMKU, MOAEePHU3aLUN
AEACTBYIOLMX NPOU3BOACTE, CO34aBaeMbIX HOBbLIX TEXHONOrMI U 060pyAOBaHUs B OpraH1M3aLuum

3HaTb: MEeTOAbl 3KOJTOMMYECKON 1M TEXHOMNOrMYeCcKo ONTUMU3aLUN NPOU3BOACTBEHHBIX MPOLECCOB ANs UX PaCLUMPEHUS,
PEKOHCTPYKLMM U MOAEPHM3ALUN

YMeTb: hopMynmMpoBaTb Hay4YHO-TEXHUYECKNE 3aaun, NPOBOANTb 3KONOrMYECKMIn aHanu3 B obracti NpoekTUpoBaHUs
cucTem obecneyeHns 6e30nacHOCTM Ha NPOM3BOACTB

BnapeTtb: HaBbikamu NPOEKTNpPoOBaHNA UHXEHEPHbIX coopy>+<eHV||7| Ha ,D,GI?ICTByI-OLIJ,VIX N NepcnekTuBHbIX NMpon3BoacTBax,
BKJ1toMaga BbINOJIHEHUNE NH)XEHEPHbIX paC‘-IéTOB

MK-2: CnocobeH ycTtaHaBNMBaTb NPUYMHbI U NOCNEeACTBUA aBapUNHbIX BbIGPOCOB U COPOCOB 3arpA3HAIOLMNX
BeleCcTB B OKPYXKaloLLyo cpefy, NOAroTaBNMBaTh NpeasnioXXeHUs no npeaynpexaeHno HeraTuBHbIX
nocneacTBun.
3HaTb: cnocobbl 1 cpeacTBa pelleHus 3agady B obrnacTtv NpoekTupoBaHusi cucteMm obecneyeHust 6e3onacHoCTU, MeToabl

ONTUMM3ALIMN TEXHONOMMYECKUX NPOLIECCOB

YmeTb: (hopMynupoBaTb HayyYHO-TEXHUYECKME 3adayn B obOnacTtu MpOEKTUPOBAHMS MPOU3BOACTBEHHbLIX CUCTEM MO
npeaynpexxaeHnto HeraTMBHbIX NMOCNEACTBUIA Ha OKPY>KatoLLy cpeay

BnapeTb: HaBblkaMy NOCTPOEHUSI MNAHOB, CXEM U YepTexXeln pasMeLLeHUs] TEXHUYECKUX CPEeACTB 3alUnTbl OKpYXatoLLlen
cpefbl M YenoBeka, B TOM Yucre Ans Lenen npeaynpexaeHnst HeraTBHbIX NOCNeCTBUIA aBapuii.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HavnmeHoBaHWe u cogepxkaHve pasaeros,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans 3A0)

KoHTakTHas

pabota

Tlek.
(4acbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBaLU.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Paspen 1. Metoponornyeckne noaxodbl K
pacyetry U  MNPOEKTMPOBAHUID  CUCTEM
obecneyvyeHuns 6e3onacHOCTH

Tema 1. OCHOBHble TMOHATUS CUCTEM
obecneyeHus ©e3onacHocTu.
Onpepnenenue OnacHoCTH. MeToabl
peLueHuns 3agad obecneyeHns
3Konormyeckomn 6GesonacHocTu

Tema 2. CoctaB W XxapakTepucTuka
TEXHOreHHoro obbekta. CTpykTypa U
XapaKkTepucTnka TEeXHOTeHHOro obbekTa.
3aKoHOMEpPHOCTK hopmmpoBaHus
NHXXEHEPHbIX cucTtem obecneyeHns
aKonornyeckon 6esonacHoCTu.
Mpaktnyeckne 3aHatna. CTpyktypa #
XapaKTepUCTKa TEXHOTEHHOTO 0ObeKTa

Tema 3. HopmaTmBHO-TEeXHUYeckas ©asa wu
npouegypa pacdeta W NPOEKTUPOBaHUS
cuctem obecneveHuns 6e3onacHoOCTH.

Paspgen 2. Pacyer m  npoektnpoBaHue
cucTem obecneueHus 9KOIOrMYECKOW
6e3onacHoOCTN BO34yLLHOro 6accerHa

Tema 4. OcHOBbl  TEXHOMOrMYecKoro
NPOEKTUPOBaAHUA  CUCTEM  ra3004YUCTKM.
OcHoBbI NpOEeKTUPOBaHUA
nblineynaBnmMeBaroLLmnX yCTaHOBOK, YCTAaHOBOK
abcopOuUMOHHON M aacopPOLMOHHOM OYUCTKM
rasos, YCTAHOBOK  TEPMUYECKOTO n
TepMoKaTanuTnyeckoro  obe3BpexXnBaHuUs
rasos. AnnapaTypHO-TEXHONOrM4eckoe
odhopmrieHue. Pacuet " BbIGOp
obopynoBaHusa. TpuHUMNMANbHBIE CXEMbI.
KoMnoHoBKka ra3oou4uUCTHBLIX COOPYXEHUN.
Ycnosus NPOEeKTUPOBaHUA cuctem
ra3oouUCTKN.  TexHUKO-3KOHOMMYeckass W
CaHUTapHO-TUrMeHn4Yeckasl oueHka paboThbl
yCTaHOBOK rasooumnCTKU. TexHuko-
3KOHOMMYecKas ONTUMU3aLNSA ra3004NCTHbIX
COOPYXEHUMN.

MpakTnyeckne 3aHAaTuUA. Pacuert
nbineynasnMBaroLLNX YCTaHOBOK.
MpakTnyeckne 3aHaTUA. [MpoekTnpoBaHue
yCTaHOBOK abcopbunoHHon "
a[CcopOLIMOHHON OYUCTKM ra3os.
MpakTuyeckne 3aHATUA. [lpoekTupoBaHue
yCTaHOBOK TepMuyecKoro "
TepMoKaTanuTM4Yeckoro  06e3BpexunBaHns
rasos.
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Tema 5. I'IpoeKTMpOBaHme BCrnomoraTtesibHOro

OGOpy,D,OBaHMH cucrtemMm ra3o04YUCTKHN.
BcnomoratensHoe oGopynosaHme YCTaHOBOK
ra3oo4UnUCTKN n nblneynasnmMBaHNA.

OCoBEHHOCTM  KOHCTPYKUMIA  MblNiera3oBbIiX
TpakToB. BbiOOp  TArogyTbeBbiX — MalUWH.
BeHTunatopsbl. OcobeHHoCTH paboThl
BEHTUIIATOPOB, MepeMeLLaloLmnX 3anblfieHHble
N yBNaXHeHHble rasbl. BcnomoraTenbHoe
obopyaoBaHMe yCTaHOBOK MHEBMOTpaHCNopTa
1 NblNerasoouncTkn: ByHKepbl, YCTPOMCTBa ANs
BbIFPY3KK 30/l " nbinu, LLIHEKW.
BOoOoONOTpebNeHus.

Mpaktnueckne 3aHaTMA.  [poekTupoBaHue
BCnomoratensHoro  obopyaoBaHusi  CUCTEM
ra3o0uUCTKN.

Pasgen 3. PacyeT 1 npoekTupoBaHWe CUCTEM
obecneyeHns NHXXEHEPHOMN 3aWunThI
MOBEPXHOCTHBIX W  MNOA3EMHbIX BoA4  OT
TEXHOrEHHbIX 3arpsi3HEHUN

Tema 6. [poeKkTMpoBaHWE CUCTEM  OYUCTKM
CTOYHBIX n NBHEBBIX BOA
npegnpuaTns.McxogHele AaHHble Ha
NPOEKTUPOBAHME MO  KOJNIMYECTBEHHBIM U
KauyeCTBEHHbIM XapaKTepUCTMKaM CTOYHbIX BOA.
Boibop MeToga OYMCTKM  CTOYHbIX  BOA.
PaspaboTka n obocHoBaHME TEXHOMNOMMYECKOW
cxeMmbl. Bblbop M pacyeT TexHONornyeckoro
obopynoBaHusa. PacyeTr ycpegHutenen wu
cmecutenen. CoopykeHnst ana MexaHu4eckom
OYUCTKM MPOMBILLMIEHHBIX CTOYHBIX BoA. Pacuet
MPOEKTUPOBaHNE W  YCTaHOBKa  PELUETOK.
PacyeT wu npoekTMpoBaHMe  MECKOMNOBOK.
PacyeT ¥ NpOEKTMpoBaHWE OTCTONHUKOB,
rMAPOUUKIOHOB. PacyeT ©  KOHCTpyKUuK
COOPYXXEHMIN BUOMNOrMYECKON OYUCTKN CTOYHBIX
Boa. Pacuet aspoTteHkoB. MeTogbl pacyeTta u
KOHCTpyupoBaHus 6GnodunbTpoB.
MpakTuyeckne 3aHATMA.  [lpoekTMpoBaHue
CUCTEM OYUCTKM CTOYHBIX W JIMBHEBbLIX BOQ
npeanpuaTus.

Tema 7. lNpoekTnpoBaHne BCNoOMOraTenbHOro
obopyaoBaHusi, NPUMEHSIEMOro B cUcCTemax
OYMCTKM CTOYHBLIX BOA. BcnomoraTensHoe
obopygoBaHue, NpPUMEHSIEMOE B cuUcTemax
o4MCTKM  CcTOuYHbIX  Bopg.  O6opygoBaHue
KaHanM3auuoHHbIX ceTed U  BOOOBOLOB.
OOopynoBaHMe  HACOCHBIX  CTaHUMM n
YyCTaHOBOK, NpeAHasHa4YeHHbIX Ans nojayu u
co3gaHusi  Hanopa BoAbl, CTOYHbIX BOA,
0CafKoB, peareHToB. O6opynoBaHue
peareHTHbIX XO3SINCTB, XNopaTopHbIX,
030HATOPHbIX yctaHoBok. O6GopyanoBaHue,
npegHasHa4YeHHoOe Ans  nogayn  BO34yXa,
co3gaHusa Bakyyma v NpUMeEHsIEMOe B COCTaBe
CUCTEM OYUCTKM CTOYHbIX BOA.

MpakTuyeckne 3aHATMA.  [lpoekTMpoBaHue
BCMOMOraTenbHOoro obopyanoBaHus,
NPMMEHSEMOrO B CUCTEMAX OYUCTKU CTOYHbIX
BOA.

Pasgen 4. . PacyeT 1 npoekTMpoBaHMe CUCTEM
obecneyeHns NHXXEHEePHON 3aWunThLI
nuTocepbl OT TEXHOTEHHbIX 3arpsi3HEeHUN
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Tema 8. OCHOBbI NPOEKTMPOBAHUS CUCTEM
yTunmsaumm n nepepaboTkn TBEPAbIX,
MacrsiHbIX W OpYyrMx OTxoAdoB. Bbibop
CrnocoboB yTuUnuaauumn TBepablX, MacnsiHbIX
n pgpyrmx otxogoB. OueHka Konun4yecTBa 2 10 I
obpasoBaHusi TUMOBbLIX 0TX0Ao0B. [pouecchl
M  YCTaHOBKM  nepepaboTkM  TBepablX
OTX04OB. YTunu3auus W NUKBMgauus
TBEPAbLIX  MPOMbIWMEHHbLIX 1 BbITOBbLIX

Tema 9. PacyeT ©n npoekTupoBaHue
nonuroHa TBO. CknagupoBaHue "
3aXOpPOHEHWEe  OTXOOOB  Ha  cBarkax,
MONMUroHax, MOBEPXHOCTHbIX XPaHUNULLAX.

O6pabotka u yTMnM3auus OTXOLOB MU 3 6 8 un
3arpsA3HEeHMn  Ha  CchneuvanvM3mMpoBaHHbIX
NONuroHax.
MpakTuyeckme 3aHATUS. Pacuer "
npoekTupoBanue nonuroHa THO.
UTtoro B cemecTpe (Ha kypce ansa 3A0) 17 51 74
KoHcynbTauuu n npoMexyTovHas
. 55 24,5
attectauusa (KypcoBom npoekT, Ok3amMeH)
Bcero koHTakTHasa pa6oTta u CP no 735 985

AUCLIMMIHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenn n 3agaumn kypcoBon paboThl (npoekTa): KypcoBow NpoeKT BbINOMHAETCA MaructpaMmm no
WHOMBMAYaNbHOMY 3adaHuto. [NaBHOM Lenbio ABNSETCS NPUBUTUE HABLIKOB CaMOCTOSITENBbHOM paboThl MO pacyeTy u
NpoeKTUpoBaHuio cuctem 6esonacHoOCTN 06bEKTa, a Takke 3akpensieHne 3HaHUIM No TeopeTUYEeCKOoN YacTu Kypca 1
MOAroTOBKA K paboTe Hag MarmcTepckon guccepTaumnen.

4.2 TemaTmka KypcoBomn paboTbl (NpoekTa): NpuMepHble TeMbl KypCOBbIX MPOEKTOB:
1. MpoeKTupoBaHMe YyCTaHOBOK NTOKAINbHOM O4YUCTKU CTOYHBIX BOA NPeAnpUSTUN TEKCTUMBHOW
NMPOMBbILLIIEHHOCTMW.
. MpoekTMpoBaHne yCTaHOBOK NOKamnbHOW OUYUCTKM CTOYHBIX BOA NPeanpuUsiTuii NErkom NpoOMbILLNEHHOCTHU.
. [poekTMpoBaHMe yCTaHOBOK MOKanbHOM OYUCTKU CTOYHBIX BOA NPEANPUATUA XMMUYECKOW NPOMbILLIIEHHOCTH.
. MpoekTrpoBaHue obLuecnnaBHoOM KaHan3auum ropofoB.
. [poekTMpoBaHMe yCTaHOBOK ra3004MCTKN NPEANPUATUA XUMUYECKON NMPOMbILLIIEHHOCTMY.
. MpoekTMpoBaHne yCTaHOBOK ra3004UCTKM B MPOU3BOACTBE XMMUYECKUX BOFTOKOH.
. MpoekT nonuroxa TBO.
. [poekTMpoBaHMe CyLUMIbHBLIX YCTAHOBOK.

oO~NO U WN

4.3 Tpe6oBaHUA K BbINOMHEHUIO U NPeACTaBNEHUIO pe3yribTaToB KYpCcoOBOMN paboThl (MpoekTa):

KypcoBoi MpoekT BbLIMNOMHSAETCA MaructpamyM nNo  WHAMBMAYyanbHOMY 3aJaHuio, C  UCMOMb30BaHUEM
peKOMEHZ0BaHHOW B MporpaMme OUCUMMNMMHBI y4eBHO-MeToaMYeckon nutepaTypbl. PesynbTaTtehl NpeacTaBnsoTcs B
BMOE MOSICHUTENbHOM 3anucku obbemom 20-30 cTp., BKIOYas TEKCTbl pa3paboTaHHbIX MPOrpamMMHbIX MPOAYKTOB.
MosicHMTenbHas 3anucka BbINOMHSETCA B TEKCTOBOM pegakTtope ¢ cobniogeHuem npasun odopmnenuss no FOCT
7.32-2017, TOCT 7.0.100-2018. Tlpn 3awmute KypcoBowm paboTbl (MpoekTa) obydvarwmmca [OSMKHbI  ObiTh
NpPOAEMOHCTPUPOBaHbI PAabOTOCNOCOOHbBIE MPOrpaMMHbIE MPOAYKTbI U BbIMONTHEHHbIE rpadMyeckue Mmatepumansi.

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasartesnier, KpUTEPUEB U CUCTEMbI OLleHUBaHUS pe3yribTaToB 00y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
MokasaTenu oueHnBaHMSA pesynbTaTtoB 00yyYeHus
KOMMeTeHUUN cpenctea

pamoTHO onepupyeT MOHATUSMW U MeTo4aMu CUCTEMHOro aHanusa
obecrneyeHnss 1 coBepLUeHCTBOBaHMA GesonacHocTU npoueccoB u|Bonpockl ans YCTHOro
CUCTEM MPOM3BOACTBEHHOrO Ha3HA4YeHUs, ans  moaepHusaumm|cobeceposaHus
OEeNCTBYOLWMX NPON3BOACTB

MK-1 KomnnekcHo oueHuBaeT copepXaHne M BO3MOXHOCTM NpuMeHeHusi|PelueHne CUTYaLMOHHbIX
HOpMaTMBHOW  OOKyMeHTauum no obecneyveHnto 6esonacHocTu|3agau
TEXHOMOMMYECKMX MPOLIECCOB W OKpYyXatolen cpedbl npu aHanuse
NPOEKTOB paclMpeHnss 1 PEKOHCTPYKLUMM  MPOMbILLNEHHbIX|KypcoBoi npoekT
NpoOun3BOACTB




V|CI'IOJ'Ib3yeT meTogonorm4yeckme nogxoabl M OCHOBHbIE NMPUHUUNDI
pac4yeToB OCHOBHbIX annapaTtoB U CUCTEM obecne4veHus TeXHOC(bepHOIZ
6e3onacHoOCT ANnd NOArOTOBKU I'Ipeﬂ,]'lO)KeHVlVl NO NOBbILLEHUIO YPOBHA

6e3onacHocTu NPOMBILUNIEHHOrO  OOBbEKTAa U CHMDKEHWUIO
OTpULAaTEeNbHOIO BO3OENCTBUS HA OKPYXXatOLLYIO cpeqy
Ucnonb3yeT MeToAbl  TEXHUKO-3KOHOMUYECKOIo aHanusa npu
NpoeKkTupoBaHnn cuctem obecnedeHnsa 6esonacHocTn 1 060CHOBaHUSA
NNaHoB COBEPLLUEHCTBOBaHNSA NPOLECCOB HEOPraHMYEeCKOro CUHTE3a. Bonpocs! ans YCTHOTO
dopmynmpyeT npodeccrmoHanbHble noaxodbl MO UCMOMNb30BaHUIO coBecenoBaHus
HaUNy4WmnX  AOCTYMHbLIX  TEXHOMOrMN npy  NPOEKTUPOBAHUN
NPOM3BOACTBEHHbIX CUCTEM C YMEHbLUEHHbIM TEXHOMEHHbIM BIIUSIHUEM
MK-2 Pewenne CUTYaLMOHHbIX
Ha YenoBeka M NPUPOAHYIO cpeay. sanau
OueHuBaeT CcTeneHb OMacHOCTU TEXHOMNOTNYecknx OOBLEKTOB Ha
brocdepy, nposoauT NHXXEHEPHO-3KOHOMUYECKNe pac4yeTbl, .
KypcoBow npoekT
HanpaeneHHble Ha obecnevyeHne 0e30MaCHOCTU MPOMbILLIIEHHbIX
00bekToB, CoOCTaBndAeT nepevyeHb MeponpusaTUn 4Ns NpegoTBpaLleHnst
aBapuin TEXHOrEHHOro xapakrepa
5.1.2 Cuctema v Kputepum oLeHMBaHUA
Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA
LLikana oueHnBaHus
YcTHoe cobecenoBaHme MncemeHHasa paboTta
OOyuvatowmincss  BCECTOPOHHE M rnyboko
paspaboTtan Temy Ha OCHOBE LUMPOKOro Kpyra
. . WUCTOMHMKOB  TEXHWYECKOW nuTepaTypbl W
MonHbIN, ucdepnbiBalOWNA OTBET, SABHO ~
HOPMaTMBHO-TEXHUYECKON OOKyMeHTaumu,

OEMOHCTPUpPYOLWKMIA rryboKoe MOoHMMaHue
npeameTa W LIWPOKYK 3pyauuuio B
oueHuBaemon obnactu. Kputnueckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.
KayecTBO WCMONMHEHUS BCEX OrIEMEHTOB
CUTYaLMOHHOM 3apauun MONHOCTbLIO
COOTBETCTBYET BCEM TpebOBaHMAM.
YuuTtbiBaloTca Gannbl, HakonfeHHble B
TeyeHne cemecTpa.

5 (oTnmn4HO)

NposiBUIT CaMOCTOSITENbHOCTL B pa3paboTke
NHOPMAaLIMOHHOTO ] nporpamMmmHOro
obecneyeHus, npeacTaBun npaBunbHblE
pacyeTbl 1 BbIBOAbI, MPUMEHUI pa3HoobpasHblie
MeTOAbl pelleHusl, B TOM 4uCMe CBepx
OFOBOPEHHBbIX B 3afaHuu; HET CYLUECTBEHHbIX
HeJOCTaTKOB B MOSICHUTENbHOW  3anucke
(rpadunyeckon YacT n CTune U3NOXeHUs ), Npu
3aliMTe KypcOBOrO MpOEKTa He [ONyLUeHbl
MorpewwHocT B WHTepnpeTauuM nogxoda kK
pELLEHMIO 3a4a4M U Pe3yNnbTaToB.

OtBet NOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX 06sa3aTenbHbIX
WUCTOYHUKOB umHGopmauun. [llogxon K
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

4 (xopoLuo

(xop ) CutyaumoHHas 3agaya BbIMOSIHEHA B

JoCTaTo4HOM 0GbeMe, HO orpaHuynBaeTcs
TOSMBKO OCHOBHBLIMU MOAXO4aMM.
YunutbiBaloTcs Gannbl, HaKOMMeHHble B
TeyeHue cemecTpa.

Obyuvatowmiicss B NOTHOM 0ObeMe BbINOMAHWI
3ajaHve, MpeAcTaBun  pelleHue  3adad
pa3Hoobpa3sHbIMU mMeToaamu, NposiBUI
CaMOCTOSATENBHOCTb B pa3paboTke
NHOPMAaLMOHHOIO ] nporpamMmmHOro
obecneyeHus, npeacTasun npaBurbHbIE
pacyeTbl W BbIBOAbl; HET CYLIECTBEHHbIX
HeJOCTaTKOB B MOSICHUTENbHOW  3anucke
(rpadmnyeckon YacTn n CTUME U3NOXEHUS), Npn
3awmTe  KypCcoBOrO  MpoekTa  AOMyLleHbl
HebomnbLIME MOrPELHOCTM B UHTEpRnpeTauuun
noaxopAa K peLleHunto 3afayn U pesynbTaToB.

OtBeT BOCnpoun3BoAUT B OCHOBHOM TOJ1bKO

NEKUNOHHbIE MaTepuarnsl, be3
CaMOCTOSITENbHOW paboThbl c o
o _” | OByyatowuiics B LeNOM BbIMOMHUN 3afaHue
peKkoMeHLOBaHHOM nnTepaTypow.
KYypPCOBOIO MpOeKTa, NpeacTaBui peLLeHne BCex
[eMoHCTpupyeT NOHMMaHue npegmeTa B
3ajauy, HO nposiBun HeLo0CTaTOYHYHO
uenom, 6e3 yrnybneHns B getanu.
CaMOCTOSITENBHOCTb B pa3paboTke
MpuCYTCTBYIOT  CyLLUECTBEHHbIE  OLUMOKM
WHOPMAaLIMOHHOIO n nporpamMmmHOro
3 (yooBneTBOpUTENbLHO) |Mnn npobGenbl B 3HaHWSIX MO HEKOTOPbLIM
Temam obecneyeHus, n notpeboBanacb
CyllecTBEHHasi NMOMOLLb MpenofaBaTens; HeT
CuTyauuoHHas 3ajava BbIMONHEHa -
CYLLECTBEHHbIX HeJOCTaTKOB B NOSICHUTENbHON
MOSTHOCTbIO, HO B paboTe ecTb OTAENbHbIE o
3anucke (rpadmyeckon vYacty U cTune
CyLLeCTBEHHbIe OLUMOKM, a TaKkkKe Ka4ecTBO
N3NOXEHNS).
npeactaBneHns  paboTbl H13Koe.
YuutbiBaloTcs 6annbl, HaKOMMeHHble B
TeyeHue cemecTpa.
HecnocobHocTb 0TBETUTH Ha Bonpoc 6e3 | Obyyatowmmes npegcrasneH YaCTUYHO
nomoLum 3K3ameHaTopa. He3HaHue | BbINONMHEHHBIV KypCOBOW MPOEKT (pelueHbl He
2 (HeyOoBneTBOPUTENBHO) o
3HAUUTENBHOM  YacTM  MPUHUMNMAnNbLHO | BCe 3adayn), Npu 3TOM coaepxalias rpybble

BaXHbIX 3N1IEMEHTOB ONCUUNTTUHDbI.

OLLMOKM, cBungeTenbCTByrOlne O HENOHUMaHUn




MHorouncneHHble rpybbie owmnoku.
OTcyTCcTBME  OOHOTO  WMM  HECKONbKMX
00653aTenbHbIX 3NIEMEHTOB CUTYaLMOHHOMW
334a4YM M MHOrOYUCrEeHHble  rpybble
OLLUNOKN. He  yuuTbiBatoTCA 6annbl,
HaKonseHHbIe B TeYEHNe cemecTpa.

CTYOEHTOM pa3pa6aTb|BaeM017| MM TEeMbl.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNN UHbIe MaTepuarnbl, HEO6GX0AMMbIEe ANl OLleHKU 3HAHUW, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 3

1 Ponb 1 MecTo npouecca NpoekTUpoBaHns B CO34aHUM HOBLIX M PEKOHCTPYKLUKN AENCTBYOLWNX NpeanpusiTun.

2 Bnok cxema «OT TexHOMorM4eckom naen 4o peanvsauumn B NPOMbILLIIEHHOCTUY.

3 [ OKYMeHTbI, perynupytoLime npaBoBble U (PMHAHCOBbLIE OTHOLLEHNS] Y4aCTHUKOB NpoLecca NpoeKTUpPoOBaHMS.

4 CocTtaBHble YacTu goroBopa (KOHTpakTa), Kak rnaBHOro AOKYMEHTA, PErynupyoLlero npaBoBble U UHAHCOBbIE
OTHOLLEHNS MeXAY 3aKka34yMKoM U UcnonHuTenem (B YaCTHOCTU, MPOEKTHOW opraHm3aumm).

5 MoaroToBka 3agaHMsa Ha NPOEKTMpPOBaHMeE, POPMYyNMPOBKA MPOEKTHbIX 3agay.

6 OcCHOBHble pa3aenbl UCXOAHbLIX AaHHbIX Ha NPOEKTUPOBaHNE 00beKTa

7 O6oCHOBaHWE UHBECTULIA B CTPOUTENLCTBO OO BEKTA.

8 Pasgenbl TEXHUKO-9KOHOMNYECKOro 0O60CHOBaHWSI CTPOUTENbCTBA.

9 OcHoBHble TpeboBaHuA K BbIOOpY Nowaaki anst CTpouTensCTBa.

10 CocTtaB 3agaHnsi Ha NPOEKTUPOBAHMNE NPOMBbILLIIEHHOrO 06BbEKTA, Bbl4AaBAEMOro 3aka3yunkoM 00bekTa

11 Pa3paboTka cxembl reHepanbHOro nyaHa ¢ y4eTom oCobeHHOCTEN NPOEKTUPYEMOrO MPOU3BOACTBA WU MAoLWAnKu
ONs CTponTEenbCTBa.

12 CopepxaHue, cocTas, NOPSA0K pa3paboTku, cornacoBaHms un YTBEPX[EHNS NPOEKTOB 1 CMeT Ans
CTPOUTENBCTBA HOBbIX, PACLUMPAEMbIX U PEKOHCTPYMPOBaAHHbBIX COOPY>XEHUIN U YCTAHOBOK.
MocnenpoeKkTHbIN 3Tan (CTPOUTENBCTBO 0OBbEKTA, MOHTaX 060pyAOBaHMs, NYCKO-HanagoyHble paboTbl, caava

13 obbekTa B aKcnyaTaumio).
Ocob6eHHOCTU aBTOPCKOro Hag3opa.

14 O6Lwume cBegeHUst o cucTeMax BogOCHa0XeHNs. Cxelvu:l cuctem BOJJ,OCHa§>KeHI/IF|. TexHonorn4yeckmne cxemol
ocBeTNneHnst n obecuseunBaHnsa Boabl. eHepanbHbIN NnaH BOGOOYMCTHON CTaHLNN.

15 CwncTtembl BOOOOTBEAEHUSA MPOMbILLIIEHHbBIX NPEeANPUATUINA.

16 eHepanbHbIN NaH CTaHLMn aspauun.
Cwuctembl BOLOOTBEAEHUS 34aHWI PA3NINYHOIO Ha3HaAYeHMs.

17 MaTtepuansl 1 06opynoBaHUe BHYTPEHHUX CUCTEM BOOOOTBEAEHNS.
MecTHble yCTaHOBKM A115 NepeKavykn CTOYHbIX BOA.

18 MpoekTnpoBaHMe CMCTEM BO4OOTBEOEHWS.

19 TexHonornyeckas cxema CTaHLUN OMONOrMYeCcKon OYUCTKN CTOYHBIX BOA.

20 MmppaBnuyecknin pacyeT N BbICOTHOE NPOEKTMPOBaHNE BOAOOTBOASALLEN CETH.

21 Pac4yeT 1 npoekTnpoBaHne kaHanm3aLMOHHbIX HACOCHbLIX CTaHLMA.
CxeMbl KOMMOHOBOK HACOCHbIX arperatoB B HACOCHbIX CTaHLUUSX.
BosgyxoayBHble cTaHLmK.

22 O6bEeMHO-NNaHNPOBOYHLIE PELLEHNS NPOMbILLNEHHbIX 34aHWI ANs pa3MeLeHNss HACOCHbIX CTaHLMI, OYUCTHbIX
YCTaHOBOK, peareHTHbIX XO3AACTB, HACOCHbIX 1 BO34YXOAYBHbIX CTAHUMA U T. 4.
MpuHUUNbl pa3paboTkm cuctem 060pOTHOIrO BOAOCHAGXKEHUS.

23 PacueT, npoeKkTMpoBaHWe 1 yCTaHOBKa yCpeaHUTENen, CMeCUTENEN, PELLETOK (PeLUeTOK-4pOOUNoK),
NECKOSIOBOK.
PacueT 1 NnpoekTMpoBaHMe OTCTOMHUKOB, MTMAPOLMKIIOHOB, CUCTEM aspaumm, Guokoarynsauum CTOYHbIX BOA,.

24 Mpouecc 6nonornyeckon O4YMCTKN CTOYHbIX BOA (MO OpOoLIEeHUs, ounbTpaumm n buonornyeckue npyabt).

25 OuncTka CTOYHbIX BOA B pasnMyHbIX a3poTeHKaxX (pacyeT, TEXHUKO-9KOHOMUYECKUE nokasaTenu).

26 MeTogbl pacyeTa u KOHCTpyMpoBaHuUs 6UOhMNLTPOB.

27 Pac4yeT n npoekTnpoBaHMe yCTaHOBOK OYMCTKU MPOMbILLNIEHHbIX CTOYHbIX BOA, (OPU3MKO-XMMNYECKUMUN METOOAMM.

28 MpoekTnpoBaHNe COOPYXKEHMI N0 06paboTke 0CafKOB CTOYHBLIX BOA.

29 O6opyaoBaHne HaCOCHbIX CTaHLMIN N YCTAHOBOK, NpegHa3Ha4YeHHbIX A nogayqv u co3gaHns Hanopa Boapl,
CTOYHbIX BOA, OCAAKOB, peareHToB.
O6opynoBaHne peareHTHbIX XO3ANCTB, XJIOPATOPHbIX, 030HATOPHLIX YCTAHOBOK.

30 O6opynoBaHue, NnpegHasHayeHHoe Ans nodayn Bo3gyxa, Co3gaHuns Bakyyma, MpMMeHsieMoe B COCTaBe CMcTeM
OYNCTKM CTOYHBIX BOA,.




OcHoBbI NpoeKTnpoBaHNA CUCTEM BEHTUNALNN. Pacuet BO34yX0OBOAOB CUCTEM BbITSPKHON BEHTUNALNMN,
acnmpauun n nHeBMoTpaHcnopTa.

31

32  |BbiGop annapatoB AN pasgeneHns Heo4HOPOAHbLIX CUCTEM.

TexHNKO-9KOHOMMYECKME NnoKkasaTenu npouecca pekynepauun.

33 .
anIHLI,MI'IVIaJ'IbeIe CXeMbl peKkynepauunmn nety4ymnx pacrtsopurtenemn

OcHoBbI NpoeKTnpoBaHNA yCTaHOBOK TEPMUNYECKOIo U TepMoKaTannTn4eckoro o6esspe>|<v|BaHV|$| rasos. Pacuet

34 1 BbIOOp 060pyaOBaHNS ANA YCTaHOBOK abCOPOLMOHHON 1 aacopOLMOHHOW OYMCTKM ra3oB.

BcnomoraTtensHoe 06opyAoBaH/We YCTaHOBOK rasoouUCTKM U MblneynaBnuBaHns (TArogyTbeBble MalluHbI,
35  |BeHTUNATOpLI, GYHKEpPbI, YCTPOMCTBA A1 BbIrPY3Ku 30J1bl U NbinK).
TeXHWUKO-9KOHOMMUYECKasi U CAHUTAPHO-TUTMEHNYeckasi OLleHKa paboTbl YCTaHOBOK ra3004UCTKM.

MpoekTnpoBaHme onTumarnbHbIX pecypcocbeperatowwmx cuctem (PCC) ¢ nomoLLbio MHpopMaLMOHHO-
MOZENPYHLLUX NporpamMm.

36

37 MocTpoeHne moagenen TennoobMeHHbIX annapaTos.

38 MocTpoeHne mogenen ne4ven.

39 MpuHUMNManeHble cxembl cuctem ob6paboTkn ocaakoB

40 |PacueT 1 NpoekTUpoBaHue ynnoTHUTenei

41 |PacyeT METaHTEHKOB MNpu TEPMOPUIBEHOM U Me30(UTbHOM COpaxnBaHun

42 Pacyet yctaHoBku Tennosoi ob6paboTku ocagka

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

Ycnosus NPaKTUKO-OPUEeHTUPOBAHHbIX 3a4a4

1. Paccuntatb emkocTb ounbTpa MO aueTurneHy, 3anosiHeHHoMy rasosbiM yrnem CKT B konmnyectse 100 kr.
BenuunHa agcopbunn B 3TMx ycrnosusix coctaesnsieT 0,127 kr/kr.

2. OueHWTb KOHLEHTpauuio TyMaHa Ha BblIXOoAe M3 3nekTpodunbTpa, €Cnn Ha O4YUCTKY nojaetcs TymaH,
MUHUManbHbLIN pa3mep 4YacTuy B KOTOpoMm 1 MKM, koHueHTpauus 10 r/m3. OddeKTMBHOCTb OYUCTKM Takoro TymaHa
coctaBnsaet 75 n 95 %.

3. OnpegennTtb KO3PULMNEHTBI NCNONb30BaHHON 06opoTHOM Boabl Kob 1 ceexen Bogbl Kee. Pacxogbl cBexen
BOAbl, 060pOTHOM N cbpackiBaemoli Boabl 50, 25, 10 M3/4 COOTBETCTBEHHO.

4. OnpepennTb AMameTp UuknoHa. Pacxon rasa npy HopMarnbHbIX ycnosusax 5000 m3/4. OnTumanbHasi CKOpoCTb
rasa 3,5 m/c.

5. Onpegensiem rmgpaBnuyeckoe COnpoTuBneHne cyxon Tpybbl BeHTypu. MnoTHocTb rasa B ropnosuHe 0,9
kr/m3. CkopocTb rasa B roprniosuHe 135 m/c.
KoadhdpmumeHT rmgpaenuyeckoro conpotmenennst cyxon Tpybel 0.15

6. Onpegenute AnNvHY ropu3oHTanbHON NECKONOBKU, ECIIN CKOPOCTb ABMXEHUS CTOYHBIX Bog 0,04 m-c-1. nybuHa
neckonoeku 0,5 m Paamep vactuy B3secu 80 mkm. MNMnoTHocTb Yyactuy 2000 kr-m-3. TemnepaTypa ctovHon Boabl 15°C.

5.3 MeToanuyeckne matepuansbl, onpepenstolime npoueaypbl oLeHMBaHUA 3HaHUW, YMEHUI, BnaaeHui (HaBbIKOB
1 (UnKN) NpPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBusa gonycka oby4arowierocsi K npoMexyTo4Hon aTrectaLMm U NopAAoK NMUKBUAALIMKN akafeMU4yeckon
3a10/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTA
«MonoxeHne 0 NPOBEAEHNM TEKYLLErO KOHTPOIS YCNEBAaEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOMN aTTecTaunm No AUCUUnInHe

YcTHas + [MncbMmeHHas KomMmnbloTepHOe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMm No gucumniimHe

Bpemss Ha nogrotoBky K yCTHOMy cobecefoBaHMIO W BbIMOSHEHUIO MPAaKTUKO-OPUEHTUPOBAHHOMO 3adaHus
ocTtasnsieT 40 MUHYT.

6. YYHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECINEYEHUE OUCLUNIIUHBI




6.1 YuyebHas nutepartypa

ABTOp 3arnaeue M3paTtenbcTBo oa nspaHma Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
ATaHoB, H. A.|PacyeTr n npoektupoBaHue Camapa: Camapckuii http://www.iprbooksh
lNopwkanes, 1. A, |cucTtemsbl obopoTHoro ) . 0p.ru/105058.html
ConikuHa, O. C. BOOOCHabxeHus rOCYAapCTBEHHbIN 2020
TEXHONOorM4ecKoro TexHueckm
yHuBepcutet, O6C ACB
npou3BoacTBa
Bnacos I1. I. PacyeT n npoektuposaHune Cankr-MeTep6ypr: http://publish.sutd.ru/
cuctem obecneyeHus crerynTa ’ 2019 tp_ext_inf_publish.ph
6e3onacHocTu p?id=2019381
Py6aHos, tO. K. O6opynoBaHue ans| benropoa: Benropogckui http://www.iprbooksh
obpalleHmsas c OTxodamu. rocy4apCTBEHHbIN 0p.ru/92271.html
Pac4eT n npoekTnpoBaHune TEXHOSTOrMYECKUN 2017
yHuBepcuteT um. B.I".
Lyxosa, 96C ACB
basapos, A. A.|Pacyer n npoektnpoBaHue| Camapa: Camapckuii http://www.iprbooksh
OanvnywkuH, A. W.,|MHOYKUMOHHBIX rocyaapCTBEHHbIN 2017 0p.ru/90899.html
OannnywkuH, B. A. HarpeBaTenbHbIX YCTaHOBOK TEXHNYECKUI
yHuBepcutet, 95C ACB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
Anekcees, C. E. Pacyet n MpOeKTNpoBaHue Mockea: MUCU-MICY. Avi http://www.iprbooksh
BOAOOTBOASALLMNX CETEN M1 3p Meaua, O5C ACB 2018 0p.ru/79891.html

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. OBC «IPRbooksy, http://www.iprbookshop.ru
2. 3BC «CMNerynTa», http://publish.sutd.ru
3. Cant http://eco.sutd.ru/mathcad/START.htm (y4ebHWK no gucumnnuHe).

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCTpaHAeMOro NporpaMMHoOro oéecne4yeHus
MicrosoftOfficeProfessional
Microsoft Windows

JInueHansa Ha npaBo Mcnonb3oBaHMsA Y4eBHOro KoMmnnekTa nporpammHoro obecneveHus MakeT oBHOBNEHWs
KOMIMAC-3D
Okonor, NAB — 3konor, KotenbHble, AT — 3konor

AutoCAD

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOO6XoAMMOW ANA ocyllecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHue

MynbTuMeauiiHoe o6opyaoBaHue, KOMMbIOTEPHAs TEXHMKA C BO3MOXHOCTbLIO MOAKMTHOYEHUS K CETU
KomnbioTepHbIn knacc |«MHTepHeT» 1 obecrnedyeHueM [OCTyna B 3MEKTPOHHYK WHMOPMAaLMOHHO- 06pasoBaTenbHyo
cpeqgy

MynbTuMeguinHoe 060 oBaHue, cneumnanuanposaHHas mebernb, ocka
JlekumoHHas Y A pyA H P A

ayauTopust

CneuvanuanpoBaHHas mebenb, Aocka
YyebHasa aygmutopus
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