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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb gucuunnuHbl: CchopmmpoBaTb KOMMNETEHLMU ODy4aloLwerocs B obrnactn 3HaHui 06 0COBEHHOCTSX
NMPOEKTHOW OESTENbHOCTM Mpu pas3paboTke M hOpPMUPOBAHUKU pa3fdernioB OXpaHbl OKpPYXKalolen cpeabl B NMPOEKTHON
OOKYMEHTauuu.

1.2 3apauv AUCLUNNUHBI:

* N3y4YeHMe OCHOBHbIX MOMOXEHUA NPUPOLOOXPAHHOIO 3aKoHOZAaTeNnbCTBa B 06MactM MNPOEKTUPOBaHUS
06BEKTOB X03AMCTBEHHOW AEeATENBHOCTU M NPUPOAOOXPAHHBIX CUCTEM N COOPYXKEHWIA;

* pa3BUTME HABbLIKOB NPOEKTUPOBAHNSI NPUPOAOOXPAHHBIX OYMUCTHBIX COOPYXKEHUIA N YCTaHOBOK B COOTBETCTBMM C
TEXHUYECKMM 3aaHNEM, YYETOM 3KOSTOr0-9KOHOMUYECKMUX OFPaHUYEHNIA.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

MpoMbliwneHHas akonorus

TexHonorns 3awwmnTbl OKpyXxatoLen cpeabl

CucTtembl ynpasneHus 1 aBTomaTmsaumm npupoaooXpaHHbIX COOPYXKEHWIN

MpuknagHas mexaHuka

Haunyu4lime gocTynHble TEXHOMOMMM U TEXHONOrMYEeCKoe HOPMUPOBaHME

Mpouecchbl n annapaTbl XMMUYECKON TEXHONOMMM

TeopeTnyeckne 0CHOBbI OMUCTKU U 06e3BpexmBaHns Bbibpocos 1 cépocos

OcHoBbI pecypcocbeperaroLLmx TEXHONOrni

Jkornornyeckoe HOpMMpoBaHNe AOMNYCTUMOro BO3AeNCTBUSA Ha 06beKThbl OKpyXatoLlen cpeabl

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-4: CnocobeH K BbIGOPY pecypcoB 1 pa3paboTke TEXHONOrM4YeCKUX NpoLeccoB 1 onepauun B o6nactu
OYUCTKU BbIGPOCOB, CTOYHbIX BOA, O6palleHusi C oTXxoaamMu

3HaTb: OCHOBLI @aHanM3a 1 OLEHKW anbTepHaTUBHBLIX BAPUaHTOB TEXHOMOrMYECKUX PeLleHNin NPu KOMIMOHOBKE CXEeM U UX
OTOernbHbIX Y3MOB, OCHOBbl pa3paboTky pecypcocHeperallmx TEeXHOMOTMYECKUX CXEM OYUCTHLIX YCTaHOBOK W
nepepaboTke BTOPUYHOIO ChIpbsi.

YMeTb: BbINOMHATL COOp M aHanu3 NCXOAHbIX AaHHbIX ANS NPOeKTUPOoBaHUSA 3DdEKTUBHBIX TEXHONMOIMMYECKMX NPOLECCOB
N YCTaHOBOK, XapakTepu3yeMbliX BbICOKUM YPOBHEM SHEPIO- U PECYpPCocOepexeHus.

BnageTb: HaBblkamMu pacyeta cuctemMam 0BOPOTHOIO BOAOCHaGXEHWSs, YCTAaHOBOK OYMCTKM CTOYHbIX BOA, YCTaHOBOK
OYMCTKUN BEHTUMSILIMOHHBIX BIOPOCOB B aTMOCKepy 1 NPOBOAMTL NPOBEPKY COOTBETCTBUS paspabaTbiBaeMbIX NPOEKTOB U
TEXHUYECKON JOKYMEHTaUMN cTaHgapTam, TEXHUYECKUM YCMOBUSIM U APYIMM HOPMATUBHbLIM JOKYMEHTaM.

MNK-6: CnocobeH kK NpoBeAeHUI0 IKONOrM4YeCKOro aHanu3a NpoeKkTOB pacluMpeHusi, PEKOHCTPYKLUM,
MoZepHM3auun AeicTBYIOWMX NPOU3BOACTE, CO3A4aBaeMblX HOBbIX TEXHOMOrMin U 06opyaoBaHUA B
opraHusauum

3HaTb: OCHOBHbIE MOMOXEHUS pacyeTa, KOHCTpyMpoOBaHWA, Bbl60pa OCHOBHOIo 1 BcCnomoraTtesibHOro (TVII'IOBOI'O n
HeTVII'IOBOFO) OGOpyﬂOBaHMﬂ ansa coopy>|<eH|/1|7| OYUCTKN U 06pa6OTKVI 0OCaKoB; OCHOBbI NPOEKTNpoBaHNA CUCTEM OYUCTKU
AbIMOBbIX ra3oB U BEHTUNALUMOHHBLIX Bbl6pOCOB; OCHOBbI MPOEKTUpOBaHUA YCTaHOBOK O51A nepepa60TKV| oTXo4oB M
YCTAHOBOK OJ14 O6e3Bpe)KVIBaHVIF| OTXOO0B.

YMeTb: BbINOMHATbL pacyeTbl HAa NPOYHOCTb, XXECTKOCTb M AOMTOBEYHOCTL Y3MOB M AeTanen Xummieckoro o6opyaoBaHus
Mpy MPOCTbIX BUAAX HArpyKeHUsi, a TakkKe MpOCTeNlUNe KMHEMATUYECKME pacyeTbl OBVKYLLMXCS 3MEMEHTOB 3TOro
obopygoBaHusi.

Bna.qub: HaBblkaMM MOJ1Ib30OBAHNA peecTpa, BepTukallbHbIMM U TOPU3OHTaAllbHbIMM ChpaBOYHUKAMKU MO Hﬂ,T npu
pa3paboTKe 1 NPUHATUN PELLIEHUN.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CewmecTtp
(kypc gns 3A0)

KoHTakTHas

paboTta

Tlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOBaLl.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. Ob6wme BOMpPOCH!
NPOEeKTUpOBaHUA NPUPOJOOXPaHHbIX

CUCTONM 14 COON\NOHIAIA

Tema 1. OCHOBHbIE 3Tanbl NPOEKTUPOBAHUS.
HopmaTtneHasa gokymeHTauums

BeeneHue. O6wwe BONPOCHI
NPOEKTUPOBaAHUA K OXpaHbl OKpYXatoLen
cpeabl Npy NpoekTUpoBaHuUn. HopmaTtusHble
OOKYMEHTH!, ucnornb3yemble npu
NPOEKTMPOBAHNN. OTBETCTBEHHOCTb
paspaboTunka Mpu MPUHATUN  PELLUEHUN.
MpuHUMNbI 9KOJTOrMYECKOro
NPOEKTUPOBAHWSI.

OTanbl MPOEKTUPOBaHMA: XO4aTaWcTBO O
HamepeHusix, aKonornyeckoe obocHoBaHue
WHBECTULIMN, NPOEKTHbIN, aBTOPCKMI
Haa3op. TexHMKO-3KOHOMMYECKOe
000CHOBaHWE 1 NpeaBapuTENbHbIE pacyeTbl
N NpeanpoeKkTHas OOKyMeHTauus, 3agaHue
Ha NpoOeKTUpoBaHMe. OcobeHHoCcTH
npeanpoekTHOro  atana B YCMOBUSIX
PbIHOYHBIX B3aMMOOTHOLUEHUN. 3HadeHune
NPMPOO0OXPaHHbIX peLleHnin npwu
pa3paboTke T3.

Tema 2. CtpykTypa NPOEKTHOW
AOKYyMeHTaLumm

CTpykTypa  NpOEKTHOM  AOKyMEeHTauuu.
OcHoBHble pasgenbl NPOEKTHOM
OOKYMeHTaumm 1M BOMPOCbl  OXpaHbl
oKpyxatowen cpefbl B Hux. [loHATME U
0COBEHHOCTM dopmMMpoBaHUs
NOSICHUTENbHOW 3anucky npoekta. Pasgen
TEXHOMormdeckme pelweHns B obbeme
MPOEKTHOW AOKYMEHTauuu Ha BO3BOAMMbIE
n PEKOHCTPYMPOBaHHbIE 06bEKTHI.
CtpoutenbHble peweHus. TexHU4Yeckun
npoekT. Pabounin npoexT.

CopepxaHue, cocTaB n nopsigok
corrnacoBaHus, yTBepXAeHue MpoeKToB U
CMeT [Ons  CTpouTenbCTBa HOBbIX U
PEKOHCTPYMPYEMbIX OOBEKTOB B OpraHax
3KOMOrMyecKoro u TexXHU4YecKoro Hagsopa u
KoHTpons. CoctaB pasgena «OxpaHa
oKpyXawlLle cpegbl» B TEXHUYECKOM
npoekTe.

Paszgen 2. OCHOBbI NPOEKTMPOBAHNUS CUCTEM
OYMCTKU ObIMOBbIX rasos "
BEHTUNSALMOHHbIX BbIOGpOCOB
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Tema 3. CucTeMbl OYUCTKM ObIMOBbLIX ra30B U
BEHTUNSALMOHHbIX BbIGPOCOB

CxeMbl YCTaHOBOK OYMCTKM ObIMOBbLIX ra3oB U
BEHTUIAUMOHHBIX BblbpocoB. Knaccudumkaums
cuctem BeHTUnsuumn. OCHOBbI MPOEKTUPOBAHUS
YCTAHOBOK  OYUCTKA  ObIMOBbIX ra3oB W

YCTaHOBOK O4YNCTKM BEHTUNALMOHHbIX
BbIOPOCOB B CMCTEMAX MECTHOW BEHTUMALUMK.
YKpblTUS — CcpeactBa Ans  nokanusauum
WMCTOYHUKOB BbIOpOCOB. Jlokanuaytowas
BeHTUNAUMSA. MecTHble OTCOChI.

OnpegeneHus. KoHcTpyKLumm MECTHbIX
OTCOCOB: OTKpbITbIE; MonyoTKpbITbIE;

3akpbiTble.  OCHOBHble  KOHCTPYKLUMWM 1
dopmynbl Ang pacuera.

OCHOBbI NPOEKTUPOBaHWA CUCTEM  OYUCTKM
AbIMOBbIX rasoB. BbiGop UukIoHOB. Cxembl
LIMKIOHHBIX annapaTos, MapK1poBKa,
OCHOBHbIE XapaKTepUCTUKK.

OCHOBbI NPOEKTUPOBAHUSA CUCTEM  OYUCTKU
AbIMOBbIX ra3oB. Bbibop ckpybbepos. Cxembl
annapaTtoB MOKPOW OYMCTKW, MapKupoBKa,
OCHOBHbIE XapaKTepUCTUKN.

OCHOBbI NPOEKTUPOBAHUSA CUCTEM  OYUCTKU
AbIMOBbIX ras3oB. Beibop agcopbepoB. Cxembl
agcopbepos, MapK1poBKa, OCHOBHble
XapaKkTepUCTUKM.

OcCHOBbI NPOEKTUPOBaHWA CUCTEM  OYUCTKM
ObIMOBbIX rasoB. Bbibop anekTpodunbTpoB.
Twvnebl 3MneKTpoUNbLTPOB, MapK1poBKa,
OCHOBHbIE XapaKTepUCTUKM.

OxnaxgeHne raso. Cnocobbl oxnaxaeHus
BC: cmeweHMe C HapyXHbIM BO34YXOM;

ncnonb3oBaHue NMOBEPXHOCTHbIX
TennooOMeHHUKOB; Mcronb3oBaHue
KOHTaKTHbIX TennoobMeHHUKOB. CxeMmbil,

cdbopMynbl 4iA pacyeToB.

CocraBneHve nacnopTa YCTaHOBKM O4YUCTKU
rasa.

MpakTnyeckoe 3aHAaTHE 1. Pacuet
MaTepuanbHoro GanaHca npouecca
nblneynasnMBaHus.




Tema 4. BcnomoratenbHoe ob6opynoBaHue
OUYUCTHBIX COOPY>KEHUN N YCTAaHOBOK

OcHoBHble BUAbI BCMOMOraTerbHOro
000pyAOBaHUSI  OYUCTHBIX  COOPYXEHUA 1
YCTaHOBOK. Breibop BCMomoraTernbHoro
obopygoBaHusi.  Tunbl  BEHTUNSATOPOB U
[bIMOCOCOB, MapKNPOBKM. Cnoco0Obl
coeanHeHus BEHTMNATOPa n

anekTpoasuratensd. Homorpammbel 1 MeToauka
BolbOpa amnapatoB N0 HOMOrpaMMam.
lMocnegoBaTtensHoe " napannensHoe
coeguHeHne BeHTURATOpoB. [asoxodbl W
BO34yx0BOAbl. ASpoAnHaMMYECKNE pacyeThbl.
MpakTuyeckoe 3aHaTWME 2. PacuyeT y4acTtka
C/CTEeMbl acnvpauuu.

Mpaktnyeckoe 3aHaTMEe 3. [lpoekTupoBaHue
acnupaunoHHON CUCTEMBI ans
aepeBoobpabaTbiBaloLLero npeanpuaTus.
OnpepneneHne napameTpoB y4acTKOB.
MpakTnyeckoe 3aHaATNE 4. AapoamMHaMUYECKUI

pacuer. OnpepeneHve MacCcoBOW
KOHLIEHTpaUMM  3arpsi3HsOWLMX BeLecTB B
BblGpocax nepeBoobpabaTbiBalOLEro

npousBoAcTBa W onpegeneHve  notepb
OaBreHus B CETU.

Mpaktnyeckoe 3aHatTme 5. OnpepeneHue
noTepb [AaBfeHMs B KOMJEKTOpe U B y3ne
CUCTEMbI acnmpauuu.

MpakTnyeckoe 3aHdTHe 6. Pacuet
nbineynasnMBaoLLEro annapara B
acnMpauuoHHON cncTeMe.

MpakTnyeckoe 3aHaTHE 7. Mop6op
BCMOMOraTesnibHOro obopynoBaHusi B
acnMpauuoHHON cncTeMe.

MpakTuyeckoe 3aHATME 8. YTOYHEHME NoTepb
OaBIieHNs B CETU C Y4ETOM BEHTUNATOPA.

Pasgen 3. OCHOBbI MpPOEKTUPOBaHUS CUCTEM
BOOOOTBEAEHUS, O4YUCTKU CTOUHbIX BOA
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Tema 5. Cuctembl BOAOOTBEOEHUHA, OYUCTKU
CTOYHbIX BOg

OcHoBHblE NOMNOXeHnst pacyerTa,
KOHCTpPyMpOBaHusl, BblOOpa OCHOBHOTMO U
BCMOMOraTenbHOro (TMNOBOr0O U HETUMOBOIO)
obopyaoBaHUss ANsi  COOPYXXEHWA  OYUCTKU
CTOYHbIX BOA4 M 00paboTkm ocagkoB W
npeacTaBsneHme ATUX maTepuanos B
pasnmnyHbIX pasgenax NPOEKTHON
OOKyMeHTauuu. OcHoBHble aTanbl
NPOEKTUPOBaAHUA  CUCTEM  BOOOOTBEAEHMS,
OYUCTKM CTOYHbIX BOA U 0OpaboTkm ocagkoB.
MpuHumMnbl  co3gaHns  cuctem  0BOPOTHOro
BogoCHabxeHus. IHTeHCndUKkauusa NpoekTHbIX
paboT Ha 6ase MCMoNb30BaHUA NPOrpamMmmHbIX

MPOAYKTOB.
McxooHble OaHHble Ha MpOEeKTUpOoBaHWe Mo
KOJNIM4YE€CTBEHHbIM n KayeCTBEHHbIM

XapaKTepucTkam BOLHbIX MOTOKOB.
MpuHUMNBI pa3paboTkn TEXHOMOMMYECKNX CXEM
00OOpoTHOrO  BOOOCHAOXEHUsA,  MOKarbHbIX
CUCTEM OYMCTKU N TEXHOMOTMYECKUX CXeM Ansi
OYUCTKM CTOYHbIX BoA. Pacuer wun  BbIGOpP
OYUCTHBIX COOPYXeHUn n obopynoBaHusa (Ans
MEXaHN4YeCKON N PU3NKO-XUMNYECKON OYUCTKN
CTOKOB C Y4€TOM ONTUMM3aLMKN NPOLIECCOB MO
TEXHOMNOrMYECKUM NapameTpaM CUCTEM).
KOMMNOHOBOYHbIE pELUEHUS CUCTEM OYUCTKMW.
BbICOTHBIE CXEMBI ABWXEHUS BOAbI 1 0cagka no
OYUCTHBIM COOPYXEHUSIM.

MpakTuyeckoe 3aHaATMe 9. BanaHcoBbIN pacyeT
cuctem BoaoobecneyYeHnss U BOAOOTBEAEHUS,
Kak ocHoBa Aana paspabotkm T3 ans

NPOEKTUPOBAHUSA cucTem OUYUCTKM n
KOMMMEKCHOrO  UCMONb30BaHWSA  BOAbl  Ha
npomMnsoLaake.

MpakTnyeckoe 3aHaTHe 10. Pacuet

TEXHOITOTMYECKMX CXEM MEXaHUYECKOM OYUCTKN
no 3afaHHbIM NapameTpam.

MpakTnyeckoe 3aHaTMe 11. PacyeT cuctem ans
O4YUCTKM MarnbiX 06bEMOB CTOYHbIX BOA.

Tema 6. BcnomoratenbHoe ob6opygoBaHue
OYNCTHBIX COOPYXXEHWUA U YCTaHOBOK
O6opynoBaHMe KaHanU3auWOHHBIX CceTen U
BOAOMPOBOOB: apmartypa (ee
byHKLUMOHarbHOE HasHavYeHne), 3aTBOPbI.
O6opyaoBaHWe HacCOCHbIX CTaHUMIA AN nogaym
N cosdaHusa Hanopa Bof, OCafKOB, PEreHTOB:
Hacocbl pasnuyHoro Ha3Ha4veHwus,
rMapoaneBaTopsl.

O6opynoBaHue peareHTHbIX XO3SANCTB.
3anacHble 1 perynupyoLme eMmKoCcTU.
MpakTnyeckoe 3aHdaTtve 12. Pacuert
peareHTHOro Xo3sincTBa Ans cuctem U3nKo-
XMWUYECKONW  OYUCTKM  BOAHbLIX  MOTOKOB
npeanpuaTUi.

5,75




Pasgpen 4. OcHOBbl  NpPOEKTUPOBaHUS
YCTaHOBOK ans nepepaboTku "
obes3BpexunBaHUa OTXOOOB U OCaJKOB
CTOYHbIX BOA

Tema 7. YcTaHOBKM Onda yTunusaumm u
0be3BpexnBaHusa 0TX040B

OCHOBbI MPOEKTUPOBaHNST YCTAaHOBOK Arsi
yTUNmM3aumMm OTXOAOB W YCTAHOBOK AnNs
obe3BpexmnBaHusa  OTXOOO0B.  YCTaHOBKM,
npegHasHayYeHHble 4ns NoAroTOBKM OTXO40B 2
K yTunusaumm — rpoxoTbl, cuTa, Apobunku,
MenbHULbI, KOMKOBaTENN, FPaHyNsATopPSI.
O6opynoBaHue ans TEPMUYECKOro
obesBpexunBaHna oTxogoB. Kotnbl co
CNoEeBbIMU TOMKaMMU.

Tema 8. YcraHoBkm pna nepepaboTkm wu
06e3BpexnBaHNs 0CaKOB CTOYHbIX BOZ
Mpoueccbl U coopyXeHus  obpaboTku
ocapgkoB. EcTecTBeHHble U MCKYCCTBEHHbIE
mMeToabl obpaboTkm ocagkoB. OGpaboTka,
obes33apaxvBaHne W yTUnNusauus OCcagkoB 2 3
CTaHUWMI o4mcTkM Bodbl. [Mprumepbl pacyeToB
N NPOEKTUPOBAHMS.

Mpaktuyeckoe  3aHaTme  13.  Pacuert
TEeXHOMormyecknx cxem obpaboTkn ocagkos
no 3agaHHbIM NapameTpam.

Wtoro B cemectpe (Ha kypce ans 3A0) 20 30

57,75

KoHcynbTaumm 1 npoMexyToyHast

atTectauusa (3aver) 025

Bcero koHTakTHas pab6orta n CP no

aucuunrnivuHe 90,25

57,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NPefyCcMOTPeHO

5. ®OH OLIEHO4YHbIX CPELCTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon
KoMneTeHUun

MokasaTenu oueHnBaHMA pe3ynbTaTtoB 00yyYeHns

HaumeHoBaHue oL
cpeacrea

E€HOYHOro

MK-4

[leMOHCTpMpYeT 3HaHWe OCHOB aHanM3a U OLEHKU anbTepHaTMBHbIX
BapMaHTOB TEeXHONOrnm4eckux peI.IJeHI/II7I npn KOMMOHOBKE CXeM U UX
OTOenbHbIX  Y3MOB, a TakkKe 3HaHWe OCHOB  pa3paboTKu
pecypcocbeperarLmx TEXHONOTMYECKNX CXEM OYMCTHbIX YCTAHOBOK U
nepepaboTke BTOPUYHOIO ChIpbSi.

CnocoGeH BbINOMHATL COOP M aHanM3 WUCXOAHbIX [AaHHbIX Ans
NpoekTnpoBaHms 3(PEKTUBHBIX TEXHOSOIMYECKMX MPOLECCOB U
YCTAHOBOK, XapaKTepusyeMmblX BbICOKMM YPOBHEM 3Hepro- Mu
pecypcocbepexeHus.

BnageeTt HaBblkaMu pacyeTa CUCTEM OGOPOTHOrO BOAOCHAGXEeHUs,
YCTaHOBOK O4YNUCTKM CTOYHbIX BOA, YCTAHOBOK OYNCTKU BEHTUNALMOHHbIX
BbIOpOCOB B aTMocdepy W HaBblkamy MNPOBEdEHNs MPOBEPKM
COOTBETCTBMS  paspabaTbiBaeMbiXx  MNPOEKTOB U TEXHUYECKOMN
[JOKYMeHTauuu cTaHgapTaMm, TeXHWYEecKMM YCMoBUSM U OpYrUM
HOPpMaTUBHbLIM OOKYMEHTaM.

1. Bonpochl
cobecefoBaHus
2.

YCTHOTIO

MpakTuko-

OpueHTnpoBaHHbIE 3adaHNA

MK-6

[leMoHCTpMpyeT 3HaHMe OCHOB pacyeTa, KOHCTpyMpoBaHusi, Bbibopa
OCHOBHOrO 1 BCMOMOraTernbHOro (TUMoBOro U HETUMNOBOTO)

1. Bonpockl
cobecepoBaHus

YCTHOrO




BblOPOCOB;

NPUHATUN PELUEHUN.

06opyaoBaHus NSt COOPYXEHUIA OYUCTKU M 06paboTkn 0CaaKOB; OCHOB
NPOEKTUPOBAHNST CUCTEM OYUCTKMN ObIMOBbLIX FA30B U BEHTUIALMOHHbIX
OCHOB MPOEKTUPOBAHWUSI YCTAHOBOK Ansi nepepaboTku|2.
OTXOZAOB N YCTAHOBOK AN 00e3BpeXnBaHNA OTXOLO0B.

[demoHcTpupyeT 3HaHue cnpaBoyHukoB no HOT npu paspabotke u

MNpakTunko-
OpPWEHTMPOBaHHLIE 3a4aHus

5.1.2 Cuctema un KpMTEpUM OLLlEHMBaHUA

Kputepum oueHnBaHusa cpopMmMpoBaHHOCTM KOMMAETEHLINI
LLikana oueHnBaHus
YcTHoe cobecepoBaHue MncbmeHHas paboTta
Obyuatowmicsa nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHue OCHOBHbIX [[MpakTnko-opMeHTUpOBaHHOE 3afaHue.
3aKOHOMepPHOCTEN, cBo6opHo |MNpaBunbHO  nogoGpan  anropuTM  pelleHust
3a4TeHo OPUEHTUPYETCSI B OCHOBHbIX MOHATUAX, |Mpeanaraemoro 3adaHus, npoeen
TEPMMHAX W onpegeneHusix;  yCcBown [Heobxoaumble BbIYMCINEHUS, KOPPEKTHO
OCHOBHYIO WM 3HAaKOM C [JOMOMHUTENbHOWN |[MHTEPNpPeTMpOoBan pedynbTaThbl.
nuTepaTypow.
Obyuvalowmica He MMeeT [OCTaTO4YHOro
YPOBHS 3HAHWSA AUCUUMIMWHLI, HE MOXET
chopmMynmpoBaTb OCHOBHbIE
; He cmor pelwunTtb NpeanoXeHHoe 3agaHue, He
3aKOHOMEPHOCTM  OMCLMMNIIUHBI;  NJIOXO
MOXET  BOCMONb30BaTbCsl  MPEANIOKEHHBIMN
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX M
He 3auTteHo ) _ |dbopMynamm, He B COCTOSIHAM  YCTPaHUTb
onpegeneHnsx; Noxo 3HakoM ¢ OCHOBHOW
o nomapkm naxe noa PYyKOBOACTBOM
nuTepaTypown; OornyckaeT npu OTBeTe Ha
npenogaearensi.
3a4eTe CyLLECTBEHHbIE OLIMOKM 1 HE MOXET
YyCTPaHUTb UX [Jaxe Mnoh PyKOBOACTBOM
npenogasatens.

5.2 TUnoBble KOHTPOJSIbHbIE 3a4aHUS UNU UHbIE MaTepuarnbl, He06XoAUMbIE ANsi OLeHKN 3HaHUNA, YMEHUH,

HaBbIKOB U (UNK) ONbITa AEeATENIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 8
1 MprpogooxpaHHbie NPUHLMMNBI MPOEKTMPOBAHMS.
2 OTanbl NPOEKTUPOBAHUA: XO4ATaNCTBO O HAMEPEHUSAX, NPOEKTHAsA U paboyas JoKyMeHTauus.
3 T3 u CTpyKTYypa NPOEKTHOM JOKYMeHTaumm cornacHo MNMoctaHoBneHuo Ne87.
4 Pasgen «TexHonorm4yeckue pelleHus», ero cogepxanue ¢ nosmuymin OOC.
5 CneunanbHbI pa3gen «oxpaHa OKpyXXatoLel cpefbl», ero CTpyKTypa.
6 MpUHUMNBI 3KONTOrMYECKON 3KCNepPTU3bl MPOEKTa.
7 Buapbl 3Konormyeckom akcnepTnsbl 1 X B3aMOCBSI3b.
8 Matepuansl, npegcTaBnseMble Ha 3KCNepTmay.
9 OkcnepTu3a NpoMbILLIEHHOM Ge3onacHoCcTw.
10 HOT n ux mecto B pa3paboTke NPUPOLOOXPaHHbIX CUCTEM.
11 TexHonornyeckne cxembl 1 NPUHLMNLI UX OPMUPOBAaHUS ANst CUCTEM BogoobecneyeHus.
12 JlokanbHble CUCTEMBI OYUCTKM U UX MECTO B CUCTEME BOOOODECNEeYEHMS.
13 HAOT no nepepaboTke ocagkos.
14 HOT no ouncTke NOBEPXHOCTHBLIX CTOYHbIX BOA,.
15 MH)XeHepHO-3KOMorn4yeckne nabiCKaHnsi B CUCTeME NPOEKTUPOBaHKS.
16 MpuHUKMN BbIGOpa 060pPyAOBaHMSA U €ro NPeacTaBieHMe B TEXHONOrnYeckon cxeme. Cneuundukaums.
17 TpybonpoBogHast apmaTypa.
18 Hacocbl ansa HernTpanbHbIX CTOYHbLIX BOA,.
19 Hacocbl Ans arpeccuBHbIX XXUAKOCTEN U 0CAAKOB (C Y4eTOM KOHCTPYKTUBHBIX OCOGEHHOCTEN).
20 OpraHunsaums npombiwneHHon nnowagkm B BO3. MNpoekTHble pelueHus.
21 BnoyHo-moaynbHble CUCTEMBI 1151 O4YMCTKU BOAbI Y MPUHLMMBI UX KOMMOHOBKW.
22 OCHOBHbIE NONOXEHNSI NPOEKTUPOBAHNS ra3004MCTHOrO 0bopyaoBaHus. TepMuHonorus.
23 TeXHMKO-GKOHOMMHe?Koe 060CHOBaHME ra3o0uNCTHON YCTaHOBKN. CoaepkaHue NoSCHUTENBHOM 3anucky,
KOMMOHOBKa 1 0bLumMIi BUA annapara.
24 TeXHI/IKO-SKOHOMVI/I‘vIeCKoe O60CHOBaHM? ra3o0uMCTHONM YCTaHOBKM. ['pacmyeckasn YacTb — n3obpaxeHune
NPVHLMNNANBHON CXEMbI Fa3004NCTHOW YCTaHOBKM.




anIHLJ,VII'IbI NPOEKTNPOBAaHNA YCTAaHOBOK MECTHOW BbITSXKHOW BeHTMRAUuK. Pacxog BO34yXxa. Tpe6OBaHVI$| K

25 o
MECTHbIM OTCOCaM U YKPbITUAM. KOHCprKLI,I/II/I YKPbITUN. I'Ipevlmyu.l,eCTBa N HeJOCTaTKW.

26  |OcHoBHbIE CNOCOBLI YTUNM3aLUMK OTXOA0B. [POEKTHLIE peLleHNs.

BeHTI/IJ'IFlTOpr 1 OblMOCcoChl. Buapbl, MapKu. Pacuert ﬂOTpe6ﬂﬂeMOI;1 MOLLHOCTWN BEHTUINATOpPA.

27
MocnepoBaTensHoe n napannefnbHoe coeanHEeHNEe BEHTUINATOPOB.

Cnocobbl coeavHeEHNs BEHTUNATOPA C anekTpoasuraTenem. paduyeckne xapakTepucTuki npu Boibope

28
BEHTUNATOPOB NPW Pa3nMyHbIX crnocobax coeanHeHus.

29 BbI6Op LMKNOHOB NO KaTanoram.

30 Bbi6op ckpy66epoB ¢ nnaeatoLLer Hacagkon No Kkatanory.

31 Bbi6op nonbix ckpybbepoB — agcopbepoB no katanory.

32 Bbi6op pekynepaumoHHbix agcopbepoB no kaTtanoram.

33 BriGop anekTpomnbTpoB No KaTanoram.

OcHoBHble cnocobbl oxnaxaeHus rasos. OxnaxgeHve rasos C UCMOMb30BaHUEM NOBEPXHOCTHbIX

34
TennoobMeHHUKOB.

35 OcHoBHble crnocobbl oxnaxaeHus ras3os. OxnaxgeHue rasos ¢ UCMONb30BAHNEM KOHTaKTHbIX
TennoobMeHHMKOB.

36 BcnomoratensHoe o6opyaoBaHue. BbiGop rasoxonos 1M BO3OyXOBOOB.

37 BcnomoratensHoe obopynoBaHue. Beibop 6akoB, HacOCOB, YCTPOWCTB ANs BbIrPY3Ku LUnama, Nbinen n 301bi.

38 OCHOBbI pacyeTa a3poaMHaMUYECKOro CONPOTUBMNEHNS y4acTka acnupaLuoHHOW CUCTEMBI.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHbl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

MpakTNKo-OpMEeHTUPOBaHHbIE 3a4aHMsa HAXoaATCA B NpUioXeHumn K gaHHon P,

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K npoMexyTo4yHOM aTTecTaumm U NopsAoK NMMKBUAALMKN aKkageMnyecKon
3a10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOopMaTtuMBHbIM aktom CI6MYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLEro KOHTPONSA YCNeBaeMOoCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxca»
Ob6yuvatowmmnca gomkeH caate PP, BbINONHWUTL BCe NpakTuyeckne paboThbl, a Takke caatb M 3alWUTUTb NO HUM
OTYeThI.
5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AuCLMnInHe

YcTHas X MucemeHHasa KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUUNInHe

Ha nogrotoBky gaetcsi He 6onee 25 MUHYT.
MpenogaeaTenb, ANs YTOYHEHUS rMybuHbI OBNadeHMs maTtepuanom, Bnpase 3a4aTb AONONIHUTENbHbBIA BONPOC
no NpongeHHoOMy 3a CEMECTpP KypcCy.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [og wspaHua | Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa

BeTowknH A. T. NHxeHepHas 3awuTta . http://www.iprbooksh
oKpyKatoLlen  cpedbl  OT MoMc:)BKae.HI/Ie:chﬂpa- 2016 op.ru/51723.html
BpegHblX BbIGpPOCOB

A.B Odarunesa OcHoBbI NpPoeKTUpoBaHus| M-BO HayKu U BbICLLEFO http://nizrp.narod.ru/
npupodooXpaHHbIX cuctem U| obpasosaHus PP, C.- metod/kafoxrokrsr/16
COOPYXEHWN. YacTb.1| MeTep6. roc. yH-T Nnpom. 15640462.pdf
TpeboBaHus K| TexHomorum n gusanHa, 2020
NPOEKTUPOBAHMIO BbicCLu. LK. TEXHOMOMMM U
BOJOOYUCTHBIX COOPYXEHWN:| 3HepreTuku. - CaHkT-
yueb. nocobue MeTepObypr : BLUT

cnerynta




A.B. dgrunesa OcHoBbI NnpoekTupoBaHns| M-BO Hayku 1 BbiCLIErO http://nizrp.narod.ru/
NpupoJoOXpaHHbIX cuctem u| obpasosaHusa PO, C.- metod/kafoxrokrsr/16
COOPYXEHMUN. Y. 2| MeTepb. roc. yH-T Npom. 15640491.pdf
Boposbinycku | TEexHOnorum n gunsanHa, 2020
NpPOU3BOACTBEHHbIN BbICLL. WK. TEXHOMOMMN 1
koHTponb. Ocobble pasgenbl| sHepreTuku. - CaHKT-
NPOEKTHOW [AOKYMEHTaLMM MeTepOypr : BLUTO
y4yeb. nocobue creryntq
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
KO.J1. MopeBa, A.B.|TexHonorus 3awmTbl| M-Bo 06pasoBaHUs K http://nizrp.narod.ru/
JlopeHucoH oKpyatoLien cpeabl [TekcT] Haykn PO, BLUTO 2017 metod/kafoxrokrsr/20
Y. 1 : yyebHo-meTogmyeckoe| CM6MYMATO. — CM6.: 18 02_15_04.pdf
nocobue BWTS Crerynrtg
BetowknH A. T". AnnapatypHoe odopMrieHne http://www.iprbooksh
npoLeccoB 3aLWmThI Mockea: UHdpa- 2016 op.ru/51717.html
aTmocdbepbl  OT  rasoBbiIX NHxxeHepus
BbIOpOCOB
KO.J1. Mopea, A.B.|OGopynoBaHve n ycTponcTBO http://nizrp.narod.ru/
JlopeHucoH OUYUCTHBLIX  COOPYXEHUN W metod/kafoxrokrsr/12
ycTaHoBOK [TekcT]: ydebHo-| M-Bo ob6pasoBaHus u .pdf
mMeToamyeckoe nocobue ansi| Haykm PO, CM6ITYPII. - 2014
BbINOSIHEHNST  MPAKTUYECKMX Cre.: Criertyprn
paboTt
KO.J1. Mopea, E.A.[OcHoBbl NPOEKTUpoBaHusA| M-BO Hayku 1 BbiCLLETO http://nizrp.narod.ru/
Bacunbesa, O.A.|npupopooxpaHHbiX cuctem u| obpasosaHus PO, C.- metod/kafoxrokrsr/16
LlaHoBa COOpYXXeHUi.: MeToauyeckue| MeTepl. roc. yH-T MPOM. 17725557 .pdf
yKasaHusi Mo  BbIMOSIHEHWIO| TexHOMorui 1 ausanHa, 2020
pacyeTHo-rpadu4eckomn BbICLL. WK. TEXHOMOMMMN U
paboTbl 3HepreTukm. - CaHkT-
MeTtepbypr : BLWUTO
Cnerynta
JI.M. UcsaHoB [ n gp.] |OcHOBBI NPOEKTUPOBaHUA http://nizrp.narod.ru/
nblfeynaenmMBaoLLmX M-8o0 06?,?0;3_'#3 " metod/kafoxrokrsr//1
YCTaHOBOK ansa OYNCTKN Cl-ll'lag#gl'lT,E,l, - Cr6.: 2016 4.pdf
BEHTUNAUMOHHBIX  BbIGPOCOB BLUTD CH6FYhTﬂ i C.Z.I'I6
[TekcT]: y4eb. nocobue ) )
BeTowknH A. T. OCHOBbI MHXXEHEPHOM 3aLLnTbI . http://www.iprbooksh
OKpYXartoLLen cpeapl Moﬁg;%ﬁ:fﬂpa' 2016 op.ru/51730.html
A.b. [Oarunesa, A.B.|[lpombineHHas akonorual M-Bo ob6pasoBaHus U http://nizrp.narod.ru/p
JlopeHLCOoH, FO.M.[[TekeT]. Y.2.: yueb. nocobue | naykm PO, CHGITYPI. - 2012 romecol-2.htm
MopeBa Cre.: Criertyprrn
Beikos, A. 1. NHxxeHepHas akonorus. Yactb Hosocunbupck: http://www.iprbooksh
3. OcHosbl 3Konornm Hosocmnbupckuin op.ru/44927.html
npoussoacTea rocygapCTBEHHbIN 2013
TEXHUYECKUI
yHMBEepcuTeT
Beikos, A. 1. NHxxeHepHas akonorus. Yactb Hosocunbupck: http://www.iprbooksh
4. OcHosbl 3Konornm Hosocmnbupckuin op.ru/44928.html
npousBoAcCTBa rocyAapCTBEHHbIN 2014
TEXHUYECKUI
yHMBEpcuTeT

6.2 NMepeyeHb NpodeccUoHanbHbIX 6a3 AaHHLIX U UHOPMaALMOHHO-CMPABOYHLIX CUCTEM




1. «kEgnHoe okHo gocTyna k obpasoBaTenbHbIM pecypcamy [OnekTpoHHbIn pecypc]. URL: http://window.edu.ru/;

2. QnekTpoHHO-6ubnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL:www.iprbookshop.ru;

3. Poccwuiickas HaumoHanbHasa 6ubnuoteka [AnekTpoHHbIN pecypc]. URL:http://www.nlir.ru/;

4. UeHTpanbHasi ropoackas nybnuyHas 6ubnuoteka mmenn B. B. MasikoBckoro [OnekTpoHHbIA pecypc).
URL:https://pl.spb.ru/;

5. KomnbloTepHasi cnpaBoYHO-NpaBoBas cuctema [OnekTpoHHbIn pecypc]. URL: http://www.consultant.ru;

6. OnekTpoHHO-bMbNMoTeyHasa cuctema «Knmura®ongy. [OnekTpoHHbIn pecypc]. URL:http://www.knigafund.ru/;

7. bBubnvorpadmyeckas wun pedepatuBHas 6asa gaHHbIX  Scopus [OnekTpoHHbIi  pecypc]. URL:
http://www.scopus.com;

8. MndpopmaumoHHo — npasosor noptan FAPAHT [OnekTpoHHbIn pecypc]. URL: http://www.garant.ru.

6.3 MNepeyeHb NULEH3NOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro obecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEO6X0AMMOW ANA OocyLlecTBeHMA o6pa3oBaTenbHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHne
MynbTuMeauninHoe 060 OBaHue, cneumnanusnpoBaHHasi Mmebenb, Jocka
JlekumoHHas Y A pyA H P A
ayauTtopus
KOMI‘IbIOTepHaH TEXHUKa C BO3MOXHOCTbKO MOAKMKYeHUA K cetun «|/|HTepHeT» n OGGCI‘IGHeHI/IeM
A-100 J0CTyna B 3f1EKTPOHHYO MHGOPMaLMOHHO-06pa3oBaTenbHyo cpeay.

CneumnanuavpoBaHHas MeGenb, gocka
YuebHas ayantopus




MpunoxeHue
MpunoxeHune

paboueii nporpammbl AUCUMNANHLI _ OCHOBbI MPOEKTUPOBAHUSI MPUPOLOOXPAHHBIX CUCTEM U COOPYIKEHUI

HaumeHoeaHue OLICL(UI'YHUHbI

no HanpasBlieHNo NOArOTOBKU _ 18.03.02 SHepro- n pecypcocbeperatolime npoLeccbl B XMMUYECKON TEXHONOMUK, HEPTEXUMUN 1

6uoTtexHonorum

HanmeHoBaHwue Ol (Mpoduns): _ OxpaHa okpyxatoweil cpeabl ¥ paLmroHanbHOe MCMob30BaHWe NMPUPOAHBIX PECYPCOB

TunoBble NPaKTUKO-OPMEHTUPOBaAHHbIE 3aAaHuA (3agayun, Kenchbl)

Ne .
/i YcnoBus TUNOBLIX 3adaHun Ortset
1 | OnpegenuTb NOTepw AaBrneHUs B BO34yX0BOAE Py4y=691,8 Na

CO CrneayLUMmM XapaKTepUCTUKaMU:
OnvHa yvacTtka 1=4 m

obbem oTcackiBaemoro Bo3dgyxa =1350 m>/uac
CKOpPOCTb BO3Ayxa B Bo3gyxoBoge w=18 m/c
KO3dh. MECTHOrO COMpPOTMBIEHUS oTcoca £*=1,8
CKkopoCTb B MECTHOM OTCOCE NPUHATHL PaBHOM
CKOPOCTM B BO3yX0BOAE

XapaKkTepucTka MECTHbIX CONPOTUBIEHWUI
yyacTka
Ne yron paanyc
oTBOAa | NOBOPOTA, Q, nosopoTa, R,
rpag M
1 90 0,53
2 45 0,25
3 45 0,32
4 30 0,24
>
2
1
2 | lNponssectn yBA3KY COMPOTUBMEHUA Y4aCTKOB 1. MNepBbIN y4acToK yBA3KM He TpebyerT;
acrnvpaunoHHom cetn co cneagyowumn | 2. Bropon, npu yBenuieHun ckopoctu Ha 10%, nmeet
napamMmeTpamu: Pyuy=722,3 Na
3. YeTBepThiN, Npu yBENMYEHUN ckopocThn Ha 20%, umeet
Ne | noTtepwm Ckopoctb | Onametp Pyy=735,5a
aasnexns | (W), m/c (D), m
(Pyyv), NMa
1 691,8 18,6 0,16
2 596,9 17,3 0,16
3 739,7 19,2 0,18
4 512,0 16,0 0,16

OnuHa | koadp mecTHoro | Cymma
(), m | conpoTmBneHus | koadconpoTns

oTcoca &*
4 1,8 1
5 1,7 1
7 1,6 1
4 1,8 1

3 | PaccuntaTb NOBEPXHOCTHBLIN CTOK C Tepputopun | Q. r=2,3 n/c.
npomnnowiagkm 1 nogobpate  mMoayneHyk | CBupb-2,5Y




ycTaHoBKy. COpoc ocyllecTBNsieTcs B BOAHbIN
00BbEKT pbIbOX03ANCTBEHHOIO HAa3HAYEHNS
OOwasa nrowagb 3aHMMaeMoOW Tepputopum —
3,3279 'a, B TOM yucne:

Mnowapgb 3acTponikn (kpoenu) — 0,6372 Na;
lMnowaab yCOBEPLUEHCTBOBAHHbLIX MOKPLITUA —
0,5561 Ia;

Mnowanb rasoHoB — 1,4228 la;

Mnowanb HeycoBEPLUEHCTBOBAHHbLIX MOKPbITUNA
(rpyHTOB) — 0,7118 .

Paccuutats, Kak oyayT N3MEHATLCA
KOHLIEHTpaLMm 3arpAa3HALLMX BELLECTB N0 CXeme

Ombad nexroeo
wrana

T

Oquuerrse
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