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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: ChopmmpoBaTb KOMMNeTeHUuM obyvatowlerocss B obnactu 3HaHui o6 ocobeHHOCTsIX
NPOEKTHOW AeATeNnbHOCTM Npu paspaboTtke M HOPMMPOBaHUM pPa3gerioB OXpaHbl OKpyXatlowen cpefbl B NPOEKTHOW
OOKYMEeHTauuun.

1.2 3apauv AUCUUNNUHGI:

. M3y4YeHMEe OCHOBHbIX MOJIOXKEHUA NMPUPOAOOXPAHHOIO 3aKoHoOaTeNbCTBA B 06MacT NPOEKTMPOBaHUSA
00BHEKTOB XO3ANCTBEHHON OEATENBHOCTU U NPUPOAOOXPAHHBIX CUCTEM U COOPYXKEHUN;

. pasBuMTUE HaBLIKOB MPOEKTUPOBAHUS MPUPOAOOXPAHHBIX OYUCTHBIX COOPYXXEHWA U YCTaHOBOK B
COOTBETCTBUM C TEXHUYECKUM 33JaHUEM, YH4ETOM 3KOFIOro-3KOHOMMYECKUX OrpaHUYEHUIA.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

MpomblLneHHas akonorus

TexHonorms 3aWwuTbl OKPY>KatoLLen cpeabl

JKorormyeckoe HOpMUPOBaHME AOMYCTMMOrO BO3LAENCTBUS Ha OOBEKTbI OKpYXKatoLlen cpeabl
MpuknagHas mexaHuka

CucteMbl ynpaBneHvs 1 aBToMaTusaumm NpupoLoOXPaHHbIX COOPYXEHUN

HaunyJwmne goctynHble TEXHOMOMN 1 TEXHOMNOMMYECKoe HOpMUpoBaHue

TeopeTuyeckme OCHOBbI OYMCTKN U 06e3BpexnBaHnsa BbIGpocoB n cbpocos

OcHoBbI pecypcocbeperaroLmx TEXHOMOMMIA

Mpouecchl 1 annapaTtbl XMMUYECKON TEXHOSTOMMK

2 KOMNETEHLUWN OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MNK-4: Cnoco6eH K BLIGOPY pecypcos u pa3paboTke TEXHONMOrMYeCKUX NpoLieccoB U onepauunin B obnactu
OUYMCTKM BbIGPOCOB, CTOYHLIX BOA, 06paLleHUsi C oTXoaamm

3HaTb: OCHOBbl aHanM3a U OLEHKWN anbTepHATUBHbLIX BapuMaHTOB TEXHONOMMYECKUX PeLleHUi NpU KOMMOHOBKE CXeM U UX
OTAENbHLIX Y3MOB; OCHOBbl pa3paboTkM pecypcocbeperatomx TEXHONOTMYECKUMX CXEM OYMCTHBIX YCTAaHOBOK W
nepepaboTke BTOPUYHOIO CbIpbSi.

YMeTb: BbINOSHATL COOP M aHanM3 UCXOAHbIX AaHHbIX AN NPOEKTUPOBaHNUsS 3PMEKTUBHBLIX TEXHONOIMYECKUX NPOLIECCOB
N YCTaHOBOK, XapakTepusyemblX BbICOKMM YPOBHEM 3HEPrO- U pecypcochepeskeHus.

BnapeTb: HaBblkaMu pacyeTa cucTeMaM OBOPOTHOrO BOAOCHaOXEHMUSl, YCTAHOBOK OYMCTKM CTOYHbIX BOJ, YCTAHOBOK
OYMCTKM BEHTUMSILMOHHbIX BbIOPOCOB B atMocepy M NpoBoAMTbL MPOBEPKY COOTBETCTBUSI paspabaTbiBaeMblX MPOEKTOB
N TEXHUYECKON OOKYMEHTALMM CTaHaapTamM, TEXHUYECKUM YCNOBUAM U APYrMM HOPMAaTUBHBLIM JOKYMEHTaM.

MK-6: CnocobeH K NnpoBeAeHNI0 3KONOrm4ecKoro aHanu3sa npoeKkToB pacluMpPeHUsi, PEKOHCTPYKLUMU,
MoAepHU3aLMmn AeMcTBYHOLWMX NPOU3BOACTB, CO34aBaeMbiX HOBbIX TEXHONOIMA U 060pyAoBaHUA B
opraHusauuu

3HaTb: OCHOBHble MONIOXEHUS1 pacyeTa, KOHCTPYMpPOBaHMS, Bblbopa OCHOBHOMO M BCMOMOraTenbHOro (TUMNOBOIMO U
HEeTMMNoBOro) 060pPya0OBaHUS AN COOPYXKEHUI OYUCTKM U 0BpaboTKM OCadKOB; OCHOBbI MPOEKTUPOBAHUSI CUCTEM OYUCTKU
AbIMOBbIX FA30B WM BEHTUMSLMOHHBIX BbIGPOCOB; OCHOBbI MPOEKTUPOBAHUSI YCTAHOBOK Ansi NepepaboTku OTXOO0B U
YCTaHOBOK /151 06e3BpeXnBaHNA OTXOLO0B.

YMeTb: BbINOMHATE pacyeTbl Ha NPOYHOCTb, XECTKOCTb U AONTOBEYHOCTb Y3MOB M AeTarnen XMMu4eckoro o6opyaoBaHus
Mpu MPOCTbIX BMAAX HArpy>XeHusl, a Takke NPOCTENLIME KMHEMATUYECKUE pacyeTbl ABMKYLLUMXCS 3IIEMEHTOB 3TOro
obopyaoBaHus.

BnageTb: HaBblkaMu MONb30BaHUSI peecTpa, BepTuKanbHbIMM W TFOPU3OHTaNbHLIMU crnpaBodHMkamu no HAOT npwu
paspaboTke U NPUHATAW PELUEHUN.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Paszpen 1.  O6wwue  BoOMpoCbl  MPOEKTUPOBAHUS
NPUPOAOOXPAHHBIX CUCTEM U COOPYKEHWM

Tema 1. OcHoBHblE aTansl NPOEKTUPOBAHNA.
HopmaTnBHasa foKyMeHTauums

BeegeHune. O6wme BOMpOChl MPOEKTMPOBAHUS U OXPaHbl
OKpYy>XatoLLen cpeabl npu NPOEKTUPOBAHUM.
HopmaTuBHble AOKYMEHTHI, ncrnonb3yemble npu
npoekTMpoBaHun. OTBETCTBEHHOCTb paspaboTyvka npu
MPUHATUM peLueHui. MpuHUMNbI 3KOOrMYecKoro
NPOEKTUPOBAHUS.

OTanbl MNPOEKTUPOBAHUSA: XOA4aTanCTBO O HaMepeHusX,
aKkornornyeckoe 06OCHOBAHWE WHBECTULMIA, MPOEKTHbIN, 2 10
aBTOPCKMM Haf3op. TexHUKo-9KoOHOMMYeckoe
obocHoBaHWe M npeaBapuTernbHble  pacyeTbl U
npeanpoekTHas OOKyMeHTaums, 3agaHue Ha
npoekTMpoBaHue. OcobeHHOCTU NpeanpOeKTHOro aTana B
YCMOBMAX  PbIHOYHbLIX  B3aUMOOTHOLIEHWU.  3HayeHune
NPUPOAOOXPaHHbIX peLleHnin npy paspaboTtke T3.

Tema 2. CTpyKTypa NpOEKTHON AOKyMEeHTaLunn

Ctpyktypa  npoektHouW  gokymeHtauun.  OCHOBHble
pasgenbl NPOEKTHOW OOKYMeHTauuuM U BOMPOChl OXpaHbl
okpyxawwien cpefbl B Hux. [MoHATME M 0COBEHHOCTU
hOpMUPOBaHNS  MOSICHUTENBHOW  3anMuCKM  MNpOeKTa.
Pasgen TexHonornyeckue pelleHusi B o6beme MpoeKTHOM
OOKYMEHTaUuM Ha BO3BOAMMbIE W PEKOHCTPYMPOBAHHbIE
o6bekTbl.  CTpouTenbHble  pelleHus.  TexHuyeckui
npoekT. Pabounin npoexT. 2 10
CopepxaHne, cocTaB M  MOPSAOK  COMMacoBaHwWs,
yTBEpXAEHNEe TpPOEKTOB W CMeT ANA CTpPouTenbCcTBa
HOBbIX W PEKOHCTPYyMpyeMblX OOBEKTOB B  OpraHax
9KOSTOTMYECKOTO U TEXHUYECKOro Hags3opa W KOHTPOS.
CoctaB pasgena «OxpaHa oOKpyxawwen cpedbl» B
TEXHNYECKOM MpPOEKTe.

Pasgen 2. OCHOBbI MPOEKTUPOBAHUSI CUCTEM OYUCTKM
[bIMOBBIX ra30B 1 BEHTUIMALIMOHHBIX BbIBPOCOB Pre,3




Tema 3. Cxembl yCTaHOBOK OYWUCTKM AbIMOBbLIX a3oB U
BEHTUMAUMOHHBLIX BblIbpocoB. Knaccudumkauma cuctem
BeHTUNAuuN.  OCHOBbI  MPOEKTUPOBAHUS  YCTaHOBOK
OYUCTKM  ObIMOBbIX TA30B W YCTAHOBOK  OYMCTKM
BEHTUMALUMOHHbLIX  BbIOPOCOB B cuUcCTEMax MeECTHOM
BEHTUNAUMKN. YKpbITUSE — CpeacteBa Ans  fokanusauum
NCTOYHMKOB BbIOpOCOB. Jlokanuayowasi BeHTUNSALMS.
MecTHble oTCOCHI.

OnpegeneHus. KoHcTpykuun MECTHbIX OTCOCOB:
OTtkpbiThle;  MonyoTkpbiThle;  3akpbiTble.  OCHOBHbIE
KOHCTPYKUMM 1 bopMyribl AN pacyeTa.

Bbibop uMknoHOB. Cxembl UMKIOHHBLIX  annapaTos,
MapKUPOBKa, OCHOBHbIE XapaKTEPUCTUKN.

Bbibop ckpybbepoB. Cxembl annapaTtoB MOKPOW OYUCTKM,
MapKMPOBKa, OCHOBHbIE XapaKTePUCTUKN.

Bbibop agcopbepoB. Cxembl agcopbGepoB, MapKMPOBKa,
OCHOBHbIE XapaKTEPUCTUKM.

Boibop anekTpounbTpoB.  Tunbl  3NeKTPOUNLTPOB,
MapKMPOBKa, OCHOBHbIE XapaKTEPUCTUKMN.

OxnaxageHne rasoB. Cnocobbl oxnaxaenus [BC:
CMeLleHMe C HapyXHbIM BO3[AYyXOM; WCMOMb30BaHue
MOBEPXHOCTHbIX  TEMNJI0OOMEHHWMKOB; ncrnonb3oBaHue
KOHTaKTHbIX TennoobmeHHMKoB. Cxembl, ¢opmynbl Ans
pacyeToB.

Tema 4. BcnomoraTenbHoe o60pyaoBaHME OYMCTHBIX
COOPYXXEHWI N YCTAaHOBOK

OcHoBHble  BWAbl  BcnomorateribHoro  obopyaoBaHUs
OYUCTHBIX COOpPYXEHUI ] YCTaHOBOK. BbiGop
BCnomoratesibHoro obopyaoBaHusl. Tunbl BEHTUNSTOPOB
M  ObIMOCOCOB, MapkmpoBkn. Cnocobbl coeguHeHus
BEHTUNsATOpa W anekTpoasuratens. Homorpammbl 1
mMeToauMka Bblbopa annapaToB NO  HOMOrpaMmam.
MocnepoBatenbHoe WM napannenbHoe  coeguHeHue
BEHTUMNATOPOB. Fa3oxonbl 7] BO34yXOBOAbI.
A3poavHaMU4ecKne pac4eTsbl.

10

Paspen 3. OcHoBbI MPOEKTUPOBaHWS cuctem
BOOOOTBEEHNS, OUYUCTKM CTOYHbIX BOA

PIrP,3




Tema 5. Cuctembl BOAOOTBEOEHMS, OYUCTKM CTOYHbIX BO4
OCHOBHblE  MOMOXEHMs  pacyeTa, KOHCTPYMpPOBaHUSA,
BblOOpa OCHOBHOIMO W BCMOMOraTeribHoOro (TUMOBOrO W
HeTunoBoro) obopyaoBaHMA AN COOPY>XEHUN OYUCTKU
CTOYHbIX BOA W 0OpaboTkM OcCagkoB U NpeacTaBeHune
3TUX MaTepuarnoB B pasfuyHbIX pasgenax MpoeKkTHON
JokymeHTaumn.  OCHOBHble  3Tanbl  NPOEKTUPOBaHUS
CUCTEM BOOOOTBEAEHUS, OYUCTKM CTOYHbIX BOA M
obpaboTkn ocagkoB. [lpuHUMMBLI  cO3gaHMA  CUCTEM

06opoTHOro BOJOCHAbXeHus. NHTeHcndukaums
NPOEKTHbIX paboT Ha 6ase UCMONb30BaHUS MPOrPaMMHBIX
NpoayKTOB.

McxoaHble [aHHble Ha NpoeKkTUpoBaHue no

KONMUYECTBEHHBIM W Ka4eCTBEHHbIM  XapaKTepuUCTUKaM
BOOHbIX MOTOKOB.

MpuHUMNBI paspaboTku TEXHOMOrM4ecKmx cxXem
0BOpOTHOrO ~ BOAOCHabXEeHWsi,  FfoKamnbHbIX  CUCTEM
OYMCTKN N TEXHONOTMYECKUX CXEM [ANsi OYUCTKU CTOYHbIX
Bog. Pacuer u BbIGOp OYUCTHBIX COOPYXEHUA W
obopygoBaHuMs  (ONs MexaHudeckoh  un  husmko-
XMMUYECKON OYUCTKM CTOKOB C Y4YeTOM ONTMMM3auunv
MPOLLeCCOB NO TEXHOMOMMYECKMM NapameTpam CUCTEM).
KOMMNOHOBOYHbIE pELUeHUs CUCTEM OYUCTKU. BbiCOTHBIE
CXeMbl [ABWKEHMWA BOAbl W oOcagka MO OYUCTHbIM
COOPYXEHMUSAM.

Tema 6. BcnomoratenbHoe o60pyaoBaHME O4YMCTHbIX
COOPY>XEHWI N YCTAHOBOK

ObopynoBaHue KaHann3auWoHHbIX ceTen "
BOAOMPOBOOB: apmarypa (ee dyHKUMOHanNbHoe
Ha3Ha4eHue), 3aTBOPLI.

O6opynoBaHMe HACOCHbLIX CTaHUMA Ong  nojayn wu
CO3faHusa Hanopa BOA, OCadKOB, PEreHTOB: HacoChbl
pasfnMYyHOro Ha3Ha4YeHwusi, NMApPo3NeBaTopkbl.
O6opynoBaHue peareHTHbIX XO35IMCTB. 3anacHble WU
perynvpytoLime eMKoCTH.

Paszgen 4. OcHOBblI NPOEKTUPOBAHMS YCTAHOBOK [ANs
obpalleHust c oTxodamu, nepepadoTkn "
06€e3BpeXnBaHNsSt 0CaAKOB CTOMHbIX BOS,

Tema 7. MNpupoOooxpaHHble CUCTEMbI U COOPYXKEHWUA ANst
obpalleHnsa ¢ oTxogamm

OcHOBbI MPOEKTUPOBAHUSI YCTAHOBOK [ANs  yTUNM3auum
OTXO[0B M YCTAHOBOK ANl 06e3BPEXNBAHNSA OTXOOO0B.
OcCHOBbI MPOEKTUPOBAHWUS MECT HaKOMIEHUss U 06bEKTOB
pa3MeLLeHUsi OTXOLOB.

Tema 8. YctaHoBKM Ansi nepepaboTkn n obe3BpexnBaHns
0CafKoB CTOYHbIX BOA

Mpoueccbl ¥ coopyxkeHuss  0b6paboOTKM  OCaaKOB.
EcTtecTBeHHble W WUCKYCCTBEHHble MeToabl 06paboTKM
ocagkoB. O6paboTka, obessapaxuBaHue WU yTUNIN3aLMs
0CagKkoB CTaHUMA OYUCTKM BoAbl. [Mpuvmepbl pacyeToB U
NPOEKTUPOBAHUS.

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

KoHcynbTaumy 1 npoMexyTovHas aTrectaums (3ayer)

2 8 5

2 6 5

4 5

4 4 6,75
20 30 57,75

0,25




Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 50,25 57,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLeHNBaHUSA OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘-IeHVIF|

MK-4

[eMOHCTpUpYeT 3HaHWEe OCHOB aHanM3a W OLEHKW anbTepHaTUBHLIX BapUaHTOB
TEXHOMOMMYECKNX PELLUEHUIA NMPU KOMMOHOBKE CXEM M UX OTAENbHbIX Y3II0B, a Takke
3HaHMEe OCHOB pa3paboTkM pecypcocOeperarolmx TEXHONOTMYECKUX CXEM OUUCTHBIX
YCTaHOBOK U NepepaboTke BTOPUYHOTO ChIPbSi.

CnocobeH BbLIMOMHATL COOP W aHanm3 WUCXOAHbIX AaHHbIX AN MPOEKTUPOBAaHUS
9P EKTUBHBIX  TEXHOMOTMYECKMX MPOLIECCOB M YCTAHOBOK, XapaKTepu3yeMblxX
BbICOKVMM YPOBHEM 3HEPIO- U pecypcocbepexeHusl.

BrnageeT HaBblkamMu pacveTa cucTeM O0BOpPOTHOTO BOAOCHAaGXEHWS, YCTAHOBOK
OYMCTKM CTOYHbIX BO[, YCTAaHOBOK OYMUCTKM BEHTUNALMOHHBLIX BbIOPOCOB B
atMoccepy U HaBblkamu NPOBEAEHMSI MPOBEPKM COOTBETCTBUS pa3pabaTbiBaeMbix
NPOEKTOB U TeXHWYECcKoW AOKYMEHTaUMW cTaHOapTaMm, TeXHUYECKUM YCIOBUAM U
APYTMM HOPMaTVBHBIM JOKYMEHTaMm.

MK-6

[eMOoHCTpypyeT 3HaHWe OCHOB pacyeTta, KOHCTPYMPOBaHWs, BblIGOpa OCHOBHOIMO M
BCMNOMOraTesnibHoro (TMNOBOTO M HETUMNOBOro) OBOpYAOBaHWUSA [ANs  COOPYXEHWUN
OYMCTKM M 0OpaboTKM OCagKOB; OCHOB MPOEKTUPOBAHMS CUCTEM OYUCTKA ObIMOBbIX
rasoB M BEHTUNSALUMOHHBIX BbIOPOCOB; OCHOB MPOEKTUPOBAHMSA YCTAHOBOK Anls
nepepaboTkn OTXOAOB U YCTAHOBOK ANA 06e3BpeXmBaHNA OTXOA0B.

[emoHcTpupyeT 3HaHue cnpaBovHukoB no HAOT npu paspabotke wn nNpuHATAK
peLleHni.

5.2 Cucrema n Kputepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHne MucbmeHHasn paboTa
Ob6yuvatowwmncs nokasbiBaeT
BCECTOPOHHEe U rnybokoe  3HaHue | [paKkTUKO-OpUEeHTUPOBaHHOE 3apaHue.
OCHOBHbIX 3aKOHOMepHOcTeW, cBoboaHo | MNpaBnnbHO Nogobpan  anropuTM  peLueHust
3auTteHo OpPUEHTUPYETCS B OCHOBHbIX MOHATUSAX, | Mpeanaraemoro 3agaHus, nposen
TEPMUMHAX W OnpegenieHusx; ycBowun | HeobxoauMmble BbIYNCIIEHUS, KOPPEKTHO
OCHOBHYIO WM 3HAKOM C AOMOSIHUTENBHOW | MHTEpNpeTUpoBan pesynbTaThbl.
nutepaTypon.
OOyuvarowmincss He WUMeeT [OCTaTOYMHOro
YPOBHA 3HaHWUS AUCUUMAWHBI, HE MOXET
cchopmynupoBaTb OCHOBHble
. He cmor pewuntb npeanoXeHHoe 3afjaHue, He
3aKOHOMEPHOCTU  OUCLMMNIIUHBI,  MNJIOXO0
MOXET  BOCMONb30BaTbCA  MNPEArioXKeHHbIMU
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
He 3auTteHo dopmynamn, He B COCTOSSHUM YCTPaHUTL

onpeneneHunsix; Nioxo 3HaKoM C OCHOBHOW
nuTepaTtypou; ponyckaeT Mpu OTBETe Ha
3a4yeTe CylUEeCTBEHHble OLNOKN U He
MOXeT  yCTpaHuTb WX  Oaxe  nopg
PYKOBOZCTBOM npenoaaBaTernsi.

npenogasarens.

5.3 TunoBble KOHTPOJibHbIE 3a4aHusA n/unu nHble MaTepuanbl, nCnofb3yeMblie A5 OUeHKU pe3yrnibTaToB

obyyeHus

5.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n

dopMynunpoBKN BONpOCoOB

Cemectp 8

MpupogooxpaHHbie NPUHLMMbLI NPOEKTUPOBAHMS.

OTanbl NPOEKTUPOBAHMUSA: XO4aTaNCTBO O HAMEPEHUSAX, MPOEKTHasA U pa6oqaﬂ OOKyMeHTauuA.

T3 1 CTpyKTypa NPOEKTHOWN AOKYMEHTaLmMK cornacHo MNMoctaHoBneHuto Ne87.

Pasgen «TexHonornyeckme pelleHusi», ero cogepxanue ¢ nosmumuin OOC.

AW IN]|-

CneumnanbHbI pasgen «oxpaHa oKpy»KatoLen cpeably, ero CTpykTypa.

romapku aaxe noa PYKOBOACTBOM




6 MprHLMNBI 3KONOrMYEeCKOM SKCNePTU3bl NPOEKTa.

7 Buabl skonornyeckor akcnepTnsbl U UX B3aMMOCBS3b.

8 MaTepuansl, NpeAcTaBnsieMble Ha SKCNepPTU3y.

9 3KcnepTr3a NpoMbILLSIEHHON Ge3onacHOCTHU.

10 HOT v nx mecto B pa3paboTtke NpMpogoOXpaHHbIX CUCTEM.

11 TexHonorm4yeckune cxembl U MPUHLMNBI MX HOPMUPOBaHKSA AN cucTeM BogoobecneveHus.

12 JlokanbHble CUCTEMBI OYMCTKU N UX MECTO B CUCTEME BoJoobecneyeHus.

13 HAOT no nepepaboTke ocaakos.

14 HAOT no o4ncTke NOBEPXHOCTHBIX CTOYHbIX BOA.

15 NHxxeHepHO-3Konornyecke usblckaHus B CUCTEME NPOEKTUPOBaHUS.

16 MpuHuKMn BbIGopa 060pyaoBaHNA U €ro NpeAcTaBneHne B TEXHoormdeckon cxeme. Cneumdpukauyms.

17 TpybonpoBogHasi apmaTypa.

18 Hacocbl ana HenTpanbHbIX CTOYHbBIX BOA,.

19 Hacocbl ans arpeccuBHbIX XXUAKOCTEN N 0CAAKOB (C y4ETOM KOHCTPYKTMBHBLIX OCOOEHHOCTEN).

20 OpraHnzauus npomMbiwneHHon nnowaakm B BO3. MNpoekTHble pelueHus.

21 BnoyHo-moaynbHbIE CUCTEMBI ANS OYUCTKM BOAbI U MPUHLUUMbLI X KOMIMOHOBKM.

22 OCHOBHbIE NOMOXEHNsI NPOEKTUPOBAHMS ra3004MCTHOrO 000pyA0BaHNS. TEPMUHONOIS.

23 TEXHI/IKO-SKOHOMVI‘-IE(;':KOG 0060CHOBaHMe ra3004MCTHONM YCTaHOBKU. CofepKaHme NOSICHUTENBHOW 3anmcku,
KOMMOHOBKa 1 00LMi BUA annapara.

24 TeXHVIKO-SKOHOM‘l'/ILIeCKoe O6OCHOBaHVI(? ra3oou4MCTHOM YCTaHoBKU. paduyeckasn Yactb — n3obpaxeHne
NPUHUMNMANBHON CXEMbl ra3004NCTHON YCTaHOBKM.

o5 MpUHLMNBI NPOEKTUPOBAHNS YCTAHOBOK MECTHOW BbITFl)KHOVI BeHTUNAUMK. Pacxopa Bo3ayxa. TpeboBaHus k
MECTHbIM OTCOCaM U YKpbITUAM. KOHCTPYKUMM YKpbITUIA. [penmyLecTBa n He[OCTaTKu.

26 OcHoBHble cnocobbl yTrnusaumm oTxoaoB. [1poeKkTHbIe peLLeHuns.

27 BeHTungatopsl n geiMococsl. Buapl, mapku. PacyeT notpebnsieMon MOLHOCTU BEHTMATOPA.
lMocnepoBaTenbHOE U NapannenbHoe cCoeanHeHe BEHTUNATOPOB.

o8 Cnocobbl coeguHeHUs BEHTUNATOPA C anekTpoasuratenem. ['paduyeckne xapakTepmucTukm npm eoibope
BEHTUNSATOPOB NPY PasfMyYHbIX CNocobax coeaNHEHHUS.

29 BbI60op UMKITOHOB NO KaTanoram.

30 Bbi6op ckpy66epoB ¢ nnasatoLLelt HacagKow no Kartanory.

31 Bbi6op nonbix ckpybbepos — agcopbepos no karanory.

32 Bbi6op pekynepaumoHHbIX agcopbepoB No Katanoram.

33 Bbi6op anekTpodmnbTPoB No Katanoram.

34 OcHoBHble cnocobbl oxnaxaeHus raso. OxnaxaeHue rasos C UCMOMb30BaHNEM NOBEPXHOCTHbIX
TENNOOOMEHHMKOB.

35 OcHoBHble cnocobbl oxnaxaeHus razoB. OxnaxaeHne rasoB C UCMONb30BAHMEM KOHTAKTHbIX
TEeNNOOOMEHHMKOB.

36 BcnomoratenbHoe obopyaoBaHue. Beibop rasoxoqoB 1 BO34yXOBOAOB.

37 BcnomorartensHoe obopynoBaHue. Beibop 6akoB, HacocoB, YCTPOWCTB Afsi BbIFPY3KY LUMamMa, nbinen U 3onbl.

38 OcHoBbI pacyeTa aspoauHaMMUYECKOro CONPOTUBIIEHNS aCMMPALMOHHON CUCTEMBI.

5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycMoTpeHsbl.

5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUA (3aaayvm, Kemucbl)

[MpakTNKo-OpMEeHTUPOBaAHHbIE 3aaHNst HAaxXoOATCA B NPUIOXeHUN K aaHHon Prif.




5.4 MeToguyeckue matepuansl, onpegensilowme npoueaypbl oeHUBaHUSA pe3ynbTaToB 0by4eHus

5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a0/KeHHOCTH
[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO

«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»
Obyvarowmiica gomkeH caate PIP, BbInonHWMTL Bce npakTnyeckMe paboTbl, @ Takke cAaTb U 3alUTUTL MO HUM

OTYEThbI.

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

YcTHasa

+

NMncbmeHHas +

KOMI'IbI'OTepHOe TeCTupoBaHue

5.4.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNIInHe

Ha nogrotoBky gaetcs He 6onee 25 MUHYT.
MpenogaBatenb, AN YyTOYHEHWUs ryOUHBI OBMadeHMs mMatepuanom, Bnpaee 3afaTb LOMNONHUTENbHbIA BONPOC
no NponaeHHOMY 3a CeEMECTP Kypcy.

NHasa

6. YYEBHO-METOAMYECKOE N UH®POPMALIMOHHOE OBECMNEYYEHUE OUCLUUNITINHBbI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbcTBO

| log usgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa

BetowknH A. T. NHxeHepHas 3awmTa Mockea: VHdbpa- http://www.iprbooksh
oKpyXatwLien  cpegbl  OT ' P 2016 op.ru/51723.html
WHxeHepus
BpeOHbIX BbIOPOCOB
A.b Oarmnesa OcHoBbI MPOEKTUPOBaHMSA | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
NpMPOAOOXPaHHbIX cucTeM U| obpasosaHust PO, C.- metod/kafoxrokrsr/1
COOPYXEHUN. YacTtb.1| MeTep6. roc. yH-T NPoOM. 615640462.pdf
TpebGosaHus K| TexHomorwii n au3anHa, 2020
NPOEKTUPOBAHMIO BhbICLU. LK. TEXHONOMK U
BOLOOYNUCTHBIX COOPYXEHWUNA: aHepreTuku. - CaHkT-
yyeb. nocobre MeTtepbypr : BT
cneryntg
A.B. Osrmnesa OcHoBbl NPOEKTUPOBaHUA |  M-BO HayKuM W BbICLLETO http://nizrp.narod.ru/
NpUPOAOOXPaHHbIX cucteM U| obpasosaHusi PO, C.- metod/kafoxrokrsr/1
COOPYXEHUN. 4. 2| MeTepb. roc. yH-T NPoOMm. 615640491.pdf
Boposbinycku U| TexHonormn v gusamHa, 2020
NpOn3BOACTBEHHbIV BbICLU. LK. TEXHOMNOMK U
KoHTpornb. Ocobble pasgensl 3HepreTuku. - CaHkT-
NPOEKTHOW [JOKyMeHTauuu MeTepbypr : BLUT3
y4eb. nocobue cnerynta
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
KO.JI. MopeBa, A.B.|TexHonorus 3almThI M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlopeHucoH oKpyxatwen cpegpl [Tekcr] Hayku PO, BLUT3 2017 metod/kafoxrokrsr/2
Y. 1 : yyebHO-mMeTOOMNYECKOE cneryntq. — Cre.: 018 02_15_04.pdf
nocobve BLWITS3 Crerynta
KO.JI. MopeBa, E.A.|OcHoBbl NPOEKTUPOBaHUSA |  M-BO HayKM W BbICLLETO http://nizrp.narod.ru/
Bacunbesa, O.A. [ nppoaooxpaHHbIX cucteM n| obpasosaHusi PO, C.- metod/kafoxrokrsr/1
LLaHoBa COOpPYXXEHUMN.: MeTepb. roc. yH-T NPOM. 617725557 .pdf
MeToAMYecKMe YyKasaHusa MO | TexHONorvin u amsainHa, 2020
BbIMOMTHEHWIO pacyeTHO- [ BbICLL. LK. TEXHONOMMA U
rpaduyeckon paboThbl 3HepreTuku. - CaHKT-
MeTepbypr : BLUT3
cneryntg
KO.JI. Mopesa, A.B.|O6opygoBaHue n http://nizrp.narod.ru/
JlopeHucoH YCTPOWCTBO OYUCTHbIX metod/kafoxrokrsr/1
COOpPYXEHUA U YCTaHOBOK M-Bo obpasoBaHus n 2.pdf
[TekeT]: y4ebHo- | Hayku PO, CMNGITYP. - 2014
MeToau4yeckoe nocobue ans Chno.: CNerTypPI
BbIMOMHEHNST  MPaKTUYECKUX
paboT
BetowknH A. T. OcHoBbl UHXEHepHON Mocksa: Udhpa- http://www.iprbooksh
3alWmThI OKpY>KatoLLEen i P 2016 op.ru/51730.html

cpegb

WHxeHepus




JI.M. UcsaHoB [ un gp.] OcHoBbl NPOeKTNPOBaHNS M-Bo obpasoBaHus n http://nizrp.narod.ru/
nblfieynasnmBaoLLmnx Hayku PO, BLUT3 metod/kafoxrokrsr//1
yCTaHOBOK  Ans OYUCTKN cnerynTA. - CNeG.: 2016 4.pdf
BEHTUMSALNOHHBIX BbIGPOCOB BLUTS COerynTa. -

[TekcT]: y4eb. nocobue Cre.

BetowknH A. T. AnnapatypHoe http://www.iprbooksh
odopmrieHune npoLeccos Mocksa: NHdpa- 2016 op.ru/51717.html
3awmuTbl  atmocdepbl  OT MHxxeHepus
rasoBbix BbIbpocoB

6.2 Mepe4eHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbLIX CUCTEM

1. «EguHoe okHO gocTyna k obpasoBaTtenibHbIM pecypcam» [AnekTpoHHbIn pecypc]. URL: http://window.edu.ru/;

2. 3nekTpoHHo-6ubnuoTtevHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL:www.iprbookshop.ru;

3. Poccuiickaa HaumoHanbHast 6ubnuoTteka [AnekTpoHHbIn pecypc]. URL:http://www.nir.ru/;

4. LleHTpanbHaa ropoackas nybnuuHas ©Oubnmoteka wumenn B. B. MasikoBckoro [OneKTPOHHLIN pecypc).
URL:https://pl.spb.ru/;

5. KomnbloTepHas cnpaBo4HO-NpaBoBas cuctema [AnekTpoHHbIn pecypc]. URL: http://www.consultant.ru;

6. OnekTpoHHO-6nbnunoteyHas cuctema «KHuradoHgy». [OnekTpoHHbin pecypc]. URL:http://www.knigafund.ru/;

7. bBubnuorpacduyeckas w1 pedepaTvBHas 6asa gaHHbIX  Scopus  [OnekTpoHHbIM  pecypc]. URL:
http://www.scopus.com;

8. MHdopmaumoHHo — npasoon noptan FAPAHT [OnektpoHHbin pecypc]. URL: http://www.garant.ru.

6.3 NepevyeHb NULEH3NMOHHOIo N CBOGOAHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue matepmanbHO-TEXHUYECKON 6a3bl, HEOGXOQMMOM AN OCYyLLEeCTBIIeHMs o6pa3oBaTenbLHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHune
MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekynoHHasa ¥ A pyA H P A
ayautopus
KomnbloTepHas TexHWKa C BO3MOXHOCTbIO NOAKMOYEeHUsa K cetn «MHTepHeT» n obecneyeHnem
A-100 [OCTyna B 3MEKTPOHHY MHOPMaLMOHHO-00pa3oBaTenbHY cpeay.

CneuvanuaupoBaHHas mebenb, Jocka
YyebHasa aygutopus




Nno HanpaBMeHUIO NOArOTOBKU _ 18.03.02 3Hepro- 1 pecypcocbeperatolime npoLeccbl B XMMUYECKON TEXHONOMUN, HePTEXUMMK

MpunoxeHue

MpunoxeHwne

paboyen nporpamMbl AUcUMNAnHLl _ OCHOBbLI NPOEKTUPOBAaHWS NMPUPOAOOXPAHHbBIX CUCTEM Y
COOPYXEHNN

n 6uotexHonorumn

HaumeHosaHue OUCL(U”ﬂquI

HanmeHoBaHue Ol (Mpodunsd): _ OxpaHa okpysatoweit Cpesbl M pauMoHaibHOE NCMOMb30BaHNe NPUPOAHBIX

pecypcoB

TunoBble NPaKTUKO-OPUEHTMPOBaHHbIe 3a4aHusA (3aAa4vm, Kenchbl)

Ne
n/
n

YcnoBus TMNOBLIX 3agaHnn

OTBeT

1

OnpegenuTb NoTeEpU AaBreHNs B

BO3yXOBOZE CO CreayLwmmm

XapaKTepucTukamu:

[OnuHa yyacTtka I=4 m

obbem oTcackiBaemoro Bo3gyxa =1350

m3/uac

CKOpPOCTb BO3AyXa B Bo3ayxoBoae w=18

m/c

KO3b. MECTHOrO COMNPOTUBMEHUS OTCOCa

£*=1,8

CkopoCTb B MECTHOM OTCOCE MPUHATb
aBHOW CKOPOCTU B BO34YX0OBOAE

y4yacTKka

XapaKkTepucTtnka MeCTHbIX COI'IpOTVIBJ'IeHI/IIZ

Ne yron
oTBOAa | NOBOPOTA, Q,
rpag M

paguyc

nosopora, R,

90 0,53
45 0,25
45 0,32
30 0,24

A WNBR

Py4=691,8 lNa

MpownseecTyn
y4yacTKoB
cnegyrowumMmn napameTpamu:

YBSI3KY

COMNpOTUBNEHUN
acnvpauMoHHOW  ceTu  Cco

Ne | noTepwm Ckopoctb | OuameTtp
aasnexns | (W), m/c (D), m
(Pyv), Ma

=

691,8 18,6 0,16

2 596,9 17,3 0,16

1. MNepBbIN y4acToK yBA3KM He TpebyerT;

2. Bropon, npu yBenuyeHun ckopoctu Ha 10%,

nmeet Pyy=722,3 lNa

3. UeTBepThIvi, Npy yBENU4eHnn ckopoctu Ha 20%,

umeet Pyy= 735,5 MNa




3 739,7
512,0

19,2
16,0

0,18
0,16

K03d MEeCTHOro
COMNpPOTMBMEHUS
oTcoca &*

OnvHa

(1), m

Cymma
Koadh
CconpoTuB
1,8 1
1,7 1
1,6 1
1,8 1

N[O

PaccuMtatb MOBEPXHOCTHbLIA  CTOK C
TeppuTOpMUM NPOMMMOLWadKM u nogobpatb
MOAYINbHYIO YCTaHOBKY. C6poc
OCyLlecTBnsieTcs B  BOAHbIN  OOBEKT
pbIOOX03ANCTBEHHOIO Ha3HayYeHms

O6uwas nnowlaab 3aHMMaeMomn
Tepputopun — 3,3279 Ma, B TOM Yucne:
Mnowaab 3actponkn (kposnu) —0,6372 Na;
Mnowaab yCOBEPLLUEHCTBOBAHHbIX
nokpbiTunn — 0,5561 Na;

Mnowapgb rasoHoB — 1,4228 la;

Mnowaab HeyCcOBEPLLIEHCTBOBaHHbIX
nokpbITui (rpyHToB) — 0,7118 a.

Qour =2,3 nlc.
Csupb-2,5Y

Paccuutarb, KakK 6yp,yT N3MEHATbCA
KOHUEHTpaunn 3arpAa3HAaoLWnxX BeWwecTB No

cxeme

Ombad nexrozo
wnama

T

Oquerrsie
(moywste Bods Hegme-

| nobywra

Inexmpognomo-

Pesepbyap- J
Koazynamop

HOKONUMENb

I

Ombod
Ombog ocadka

ocadka

cmosse Bods

" (batb=4552 me/n

(moyusie Bodk

(unp=2134 we/n
QC6=19872 w/cym

Pesepbyap-
HaKonumenb

Hegme-

| nobyua |

Qb368-005 m/cym
Qump=00112 ff/'[ym'

Ombod
ocadka

Ombod newroeo
whama

An=0010% w/cym

(83662126 we/n

(um=533 we/n

Jnexmpognomo-
Koazynamap

Q8-198658 w/cym

O4uuyenrsie
cmoskee o

(6366-10631
(hnp=026 m:
Q(8-19858,

1 Qoc=0067 w/cym

Ombod
ocadka




