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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuHbl: ChopmmpoBaTb KOMNeTeHUUN obydatowerocs B 06nact TEXHWKU U TEXHONOMMN 3aLuUTbl
rmgpocdepbl n atmocdepsbl

1.2 3apaum gUCLUUNNUHDI:

PaccmoTpeTb MCTOYHMKKN 1 TEXHOMOMMN 3aLnThbl rnapocdepbl n aTMmocdepsl.

O3HakoMnTb 0byyatowmxcs ¢ npyHuMnammu Beibopa MeTofoB 3aLnTbl rmapocdepsl n atMmocdepsl.

O3HakoMUTb 0By4alOLLMXCA C OCHOBHLIMW METOAAMN OYUCTKM NPOMBbILLNEHHBLIX COPOCOB 1 BLIGPOCOB;

PackpbITb NpvHUUMNLI YCTPOMNCTBA annapaToB M YCTAHOBOK, UCMOMb3yEMbIX B MpOLEccax OYUCTKU MPOMbILLMEHHbIX
cbpocoB 1 BLIBPOCOB Npu peLleHnn 3aaay TexHocdepHon 6e3onacHocTy;

HayunTb 0by4atoLmxcs paumoHansHOMY BeIGOPY KOHCTPYKLUMIA Y TEXHOMOTUIA.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBbI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

I POMBbILLNIEHHAA 3KONoruna
BesonacHoCTb M3HeaesaTenbHOCTH
Akonorus

2 KOMMNETEHLUN OBYYAIOLLEIrocs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-3: CnocobeH ocyluecTBNATb pa3paboTKy M 3KONOro-akOHOMu4yeckoe o060CHOBaHMe NaHOB BHeAPEeHUs
npuponooxpal-u-loﬁ TeXHUKU U TeXHOJNTONr'Mn B opraHunsaumm

3HaTb: OCHOBHbIE 3aKOHBbI, npuHUUNbI pa6OTbI, yCTpOIZCTBO N ocobeHHoCTH pa6OTbI anponooxpaHHoPl TEXHUKN N TEXHOIOTNN
B OpraHunsaummn

YMeTb: COCTaBNSATb CXEMbl OYUCTHBIX COOPYXEHWA U paccuMTbiBaTb UX MapaMeTpbl Anst AOCTMXKEHUS YPOBHS 3arps3HEeHUs
BbIOpOCOB 1 cObpocoB, 6Ge30nacHOro AN oKpy>KatLLen cpeapl

Bnapetb: MmeTogamun aHanmsa u paC‘-IéTa Sde)EKTVIBHOCTVI ﬂeVICTByIOLLI,I/lX CUCTEM OYUCTKU N NPOEKTUPYEMbIX

MK-4: CnocobeH ycTaHaBNMBaTb NPUYMHBLI U NOCNEACTBUA aBapUMHbIX BbIGPOCOB 1 COPOCOB 3arpsA3HAIOLLUNX
BellecTB B OKPYXaloLLyo cpefy, NoAroTaBnumBaTthb NpeanoXxeHUs no npeaynpexaeHnto HeraTUBHbIX NOCNeaAcTBUMN

3HaTb: HOMEHKNaTypy, Kraccudumkaumio OCHOBHbBIX (OaKTOPOB BO3AEWCTBMS aBapUMHBIX CUTyauunh Ha obbekTax
NPOMBILLNIEHHOCTU U TPaHCMoOpTa Ha OKpYXalollyl cpepy; HernocpeACTBEHHble M OTAaneHHble MOCNeACTBUS aBapUNHOrO
HeraTMBHOIO BO3OENCTBUSI HA OKPYXKaloLLyto cpesy.

YMeTb: aHanusMpoBaTb AEeVCTBYIOLUME MPEANpPUATUS U OYUCTHbIE COOPYXKEHUS AN BbiSBNEHUS BO3MOXHbIX MPUYUH U
clieHapueB aBapui

Bnapetb: cnocoGamu npegorepalleHnsa aBapvu7|, CBA3AHHbLIX C Bbl6pocaMVI n C6pOCEMI/I 3arpA3HALWLNMX BewecTs unm
YMEHbLUEHNA HeratTuBHOro BO34ENCTBUSA UNKN YMEHbLUIEHNA BEPOATHOCTU aBapI/II7IHbIX CVITyaLI,I/II7I




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa pabota

o X
= WHHoBaU,.
HaumeHoBaHue u coaepxaHue pasaenos, g Ho CP H
TEM " 6 Y s @< Jlek. Mp. Nab. dopmbl
y4eBHbIX 3aHATUN 3 2® (4achbl) _
O £ | (wackl) | (vackl) | (4achbl) 3aHATUIA

Pasgen 1. BeegeHnue. Llenun n 3agaun
AancumnInHel. MNMpobnemMbl co CTOYHBIMU
BOOAMN U rasoBbiMu Bbibpocamu.

Tema 1. CowicTtBa Boabl. >Kngkue Bol6pochl,
WCTOYHMKMN, OCHOBHbIE 3arpsi3HUTENMN. 1 1
MapameTpbl CTOYHbIX BOA.

Tema 2. Cuctembl BOOONOArOTOBKU U
BOZOOYNUCTKN.

Pasgen 2. MexaHn4eckne MeTobl OMUCTKU
CTOYHbIX BOJ,

Tema 3. YcpeaHutTenu n peLuéTku,
npegHasHayeHne, KOHCTPYKLUU U NPUHLMN UX 2
paboTbl 1 pacyéTa.

Tema 4. OTCTONHUKM, NPUHLUN OENCTBUS,
KnaccudukaLums, KOHCTPYKLMKN, OCHOBHbIE
napameTpbl, NPUHLMMN pacyéTa OTCTOMHMKOB.

1 2
MeckonoBku, HedTenoByLwkn. Cnocobbl
NoBbILEHMS 3PEKTUBHOCTU OTCTaANBAHUS,
Koarynaumsi u pnokynaumsi.
Tema 5. M'nmapoUMKIOHbI U LEHTPUAYTHK,
dunbTpoBaHue, pnotaums. MpuHumn 1 >

OENCTBUS, OCHOBHbIE NapameTpbl,
KOHCTPYKUMM, pacyéT 1 noabop annapartos

Paszpgen 3. dusmko-xummnyeckme Mmetoapl
OYMCTKM CTOYHbIX BOJ,

Tema 6. MembpaHHbIe, peareHTHble,
afacopOuUMOHHbIE U MOHHOOOMEHHbBIE  METOAbI 3 2
OYMCTKN BOAbI

Tema 7. Katanutnyeckue, oto-
KaTanutuyeckme n TepMu4eckne MeToabl 2
OYUCTKM BOAbI.

Paspen 4. Buonornyeckne mMetoabl O4UCTKU
CTOYHbIX BOA

Tema 8. BBegeHune B 6Guonornyeckyro
OYUCTKY, OCHOBHbIE MPUHLMNbI,
npegHasHadeHne, JOCTOMHCTBA U
HeJoCcTaTKn, BUabl BUONOrMYECKON OUNCTKM.

Tema 9. A3poBHble MeTOAbl OYUCTKMN CTOYHbIX
Bo4. Bronormnyeckue npyabl, aspoTaHKMK,
orodpunbTpbl. MeToabl CHUXEHUS 2
cofepxaHua coefvHeHun asota u docgopa.
MapameTpbl OMONOrNYECKON OYNCTKU

Tema 10. AHaspobHast ouMCTKa CTOYHbIX BOA,.
MeTaHTeHku, bmoras, cnocobbl ero
ynaBnMBaHNS U OYUCTKM OT aMMumaka,
YINEKMCNOro rasa u cepoBogopoaa

Tema 11. BakTepunarnbHble 3arpsa3HeHUs1, nx
Tunbl, Bpea, cnocobbl 60pbbbl, MeTOAbI
obes33apaxunBaHuns xnopom, ero 2
COeOUHEHMAMN, O30HOM, NEPOKCUAOM,
ynbTpaduoneTom

Pasgen 5. TexHONMormm o4ncTkU CTOYHbIX BOA,
OT TOKCUYHbIX COEeANHEHUI




Tema 12. MeToabl O4YUCTKN CTOYHbIX BOA OT
Cynb(1aOB U MepKanTaHoOB, rarnoreHos,
HedTenpoayKkToB, EeHOMoB, anbaerngos

Tema 13. YoaneHune TSKEnbIX MeTannos,
MAB, kpacuTenen, coeanHeHnn asoTa u
dochopa 13 CToYHbIX BOS,

Tema 14. AHanua cucTtemMbl OYUCTKU, Kak
Lenoro, BO3BpaTHbIE NMOTOKW, MaTepuasnbHbIv
B©anaHc annapaTtoB MexaHu4Yeckon, U3nKo-
XUMMYECKOM N peareHTHON o4nCTKN. Pacuyér
MaTepuanbHoro 6anaHca CUCTEMbI B LIENOM,
€ro porib, OCHOBHbIE METOAbI pacyéTa.

Utoro B cemecTpe (Ha kypce ansa 3A0)

HU

KOHCyJ'IbTaLI,I/IVI M NpoOMeXyTo4YHada aTtrectauua
- HeT

28

Pasgen 6. MexaHnyeckas o4ncTka Bo3gyxa

Tema 15. Mpobnemsbl ¢ 3arpsisHEHNEM
aTtMocdepbl, UCTOYHUKN, TUMbI U
3arpAsHsoLLMe BelecTBa. 3anbIiéHHbIN
BO34yX, NapameTpbl, 3aKOHOMEPHOCTU
ocefaHusa Yactuy. AcnMpaumnoHHble
YCTaHOBKMW, MbINIEBbIE KAMEPHI U MbINEBbIE
MELLKM.

MpakTuyeckune paboThbl.

Pacuét acnupaumoHHON YCTaHOBKMW.
Pac4ét neineocagutensHon Kamepsbl

Tema 16. LINKNOHbI U BUXpEBLIE KAMepbl,
PUNbTPbI U 3NEKTPOULTPLI, MPUHLIMNGI
OencTBusi, 0COBEHHOCTUN, KOHCTPYKLUM,
napameTpbl, TPUHLUMMbI pacyéTa.
MpakTuyeckune paboThbl.

PacuéT uumknona.

Pacuét pykaBHoro cunstpa.

Pacuét anektpocdunsTpa

60

Pasgen 7. Mokpoe nblneynasnvBaHue

60,75

Tema 17. OCHOBHbIE MPUHUMMbLI, AOCTOMHCTBA
N HeJOCTaTKM MO CPaBHEHUIO C CYyXUMMU
meTogamu. [onble rasonpombiBaTeny,
opoLlaeMble LIMKNOHbI C BOASIHOW MIEHKON,
NeHHbIE MbINeyNoBUTENMN.

MpakTnyeckue paboThbl.

Pac4éT nonoro kanenbHoro ckpybbepa.
Pac4ét neHHoro nbineynosutens

Tema 18. YgapHO-UHEPLMOHHLIE
nblneynoBuTenu, ckpybbepsl BeHTypw,
NPUHLMN AeNCTBUS,, OCOBEHHOCTMH,
KOHCTPYKUMMW, NapameTpbl, MPUHLUMbI
pacuyéTa.

MpakTuyeckue paboThbl.

Pacuét neineynosutens NBM.

Pacuét ckpybbepa BeHTypw.

60

UTtoro B cemecTpe (Ha kypce ansa 3A0)

60

HU

KoHcynbTaumm 1 npoMexyToyHast attectaumst
(Ok3ameH)

24

240,75

10,25

Pasgen 8. Ounctka Bo3ayxa oT
pPacTBOPEHHLIX NpuMecen

Tema 19. Na3006pasHble 3arpsA3HUTENMN,
TUNbI, BeLlecTBa, 0COBEHHOCTU PasfnYHbIX
NPOV3BOACTB, SHEPreTUKM, TPaHCMNOpPTa,
XUMUYECKUX NPeanpuUaTUiA, FOPOLACKOro u
CenbCKOoro X03sMcTaa.

JTabopaTopHas paboTa.

OuucTka CTOYHbIX BOO METOOOM
ynbTpadunbTpaumm.

OnpepneneHne aHMOHOB U KaTMOHOB B BOAE

36




Tema 20. A6copbLmoHHas ouncTka. dusmko-
XUMUYeCcKne 3aKoHOMepHOCTU abcopbunn.
KoHCTpyKumnm maccoobMeHHbIX annapaTtos,
NPUHLUMMBI UX pacyéTta

MpakTnyeckne paboThbl. 7 36
Pacuét matepuanbHoro 6anaHca
abcopOLMOHHON YCTaHOBKM.

Pac4éTt HacapoyHom abcopbLMOHHOM
KOTNMOHHBI

Tema 21. AgcopOumoHHas ouncTtka. Pusmko-
XUMMYECKNE MPUHLNNMBI, aacopbeHTbl, Nx
CBOWNCTBA, KOHCTPYKLMM annapaToB 1 MeToabl
nXx pacdéTa. 2 36
JTabopaTopHas paboTa.

OumncTka CTOYHbIX BOA peareHTHbIMK
MeTogaamu

Tema 22. Tepmuyeckue 1 KatanuTnyeckme
MeTOoAbl O4YUCTKU. PUBNKO-XMMMYECKME
NPVHLUMMBI, KOHCTPYKLMKX annapaToB U
MeToAbl NX pacyéTa.

JlabopaTopHas paborTa.

OuucTka CTOKOB OT Macen 1 HedhTENPOAYKTOB

Pasgen 9. TexHonormm o4ncTKM ra3oBbIX
BbIGPOCOB OT PACTBOPUMBIX NPUMECEN

Tema 23. MeTogbl yaaneHus okcugos a3oTa,
cepocoaepXallmx COeAMHEHNIA, ranoreHoB 13
rasoBbiX BbIOPOCOB.

MpakTuyeckune paboThbl.

PacuéT TapenbyaTton abcopbLMOHHOM
KOJTOHHBbI

Tema 24. O4nctka oTXoAdAWMX ra3oB OT
NEeTYy4YMX OPraHNYEeCKUX COEaUHEHN,
HedTenpoayKToB, (OEHOMOB, KPE30MO0B,
anbaernaoBs, KUCMOT, CIMPTOB, KETOHOB.
MpakTnyeckue paboThbl.

PacuéTt agcopbepa HeNnoaBMXHOrO Crosi.
PacuéT peakTopa KaTanmMTU4eCcKkom O4MUCTKM
BO34yXxa.

6 37 HA

Wtoro B cemecTpe (Ha kypce ang 3A0) 16 8 217

KOHch'IbTaLI,VII/I N NpoOMeXyTo4YHad atrectauma

(OksameH, Kypcosas pa6orta) 4,5 6,5

Bcero koHTakTHasa pa6orta n CP no

AVCLMNNUHE 73,5 502,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBou paboTbl (MpoeKTa): 3aKio4aloTcs B pasBUTUK HaBblka BbIGOpa METOAA OYMCTKM
CTOYHbIX BOA U BbIGPOCOB M TEXHOMOrMYeckoro oGopyaoBaHus Ans ocyLecTBeHNs npoLlecca. ATW HaBblkM HeobxoauMbl B
npeacTosiLei NpakTUYeckon AesATenbHOCTY Mo crneumuanbHOCTU.

OCHOBHOM 3aja4yeit KypcoBOro NPOEKTMPOBaHUS ABNAETCA YriybrneHne 1 3akpenneHne 3HaHui No TeopeTUIeckomn u
NpaKTUYECKON YacTam kKypca « TeXHUKa U TEXHONOMA 3alLmUThl OKpYKatoLLel cpeabl» 1 6onee rny6okoMy OCMbICIIEHMIO
cBeOEeHWUI, NOMYyYeHHbIX Ha Y4eBHbIX NpaKTUKax.

4.2 TemaTuKa KypcoBoM pa6oTbl (NpoekTa): Pacyét hnsnKko-XMMmn4eckomn cUcTemMbl OYUCTKM CTOYHbIX BOA OT
3arpsA3HEHNN.

Pacuét 6uonornyeckon asapobHON CUCTEMbI OYUCTKN CTOYHbBIX BOA, OT 3arps3HEHUNA.

Pacuét 6uonormnyeckon aHaspoOHOM CUCTEMbBI OUUCTKU CTOYHBIX BOA OT 3arpsi3HEHUN.

Pac4éT ycTaHOBKM OYMCTKN OTXOASLLEro BO3ayxa OT Mbin.

Pac4éTt ancopOLMOHHOM CUCTEMBI OYMCTKN BO3AYyXa.

Pacuyét abcopbLUMOHHON CUCTEMBI OYMCTKM BO3ayXa.

Pac4éT kaTanuTmyeckom CMCcTeMbl O4YUCTKMN BO3ayXa.

4.3 Tpe6oBaHUA K BbIMNOMHEHUIO U NPeACTaBIIEHUIO pe3yNbTaTOB KypcoBOM paboThbl (NpoekTa):
PaboTa BbINOSHSETCS CaMOCTOATENBHO, C UCMONb30BaHUEM MaTepuaroB Mo KypCOBOMY NMPOEKTUPOBaHMIO,



[OaHHbIX, NONYYEHHbIX B XO4€ NPON3BOACTBEHHOM NPAKTUKK.

PesynbtaTtbl NpeacTaBnalTCa B BUAE PaCYETHO-MOSICHUTENBHOM 3annckn obbemMom 20-25 cTpaHuu, cogepkallen
cnegywowme obsizaTenbHble 3MNEMEHTLI: BBEAEHME, OMUCaHWE YCTaHOBKW, TEXHONOrMYECKM pPacy€T YCTaHOBKM, CMMCOK
MCMOMb30BaHHbIX UCTOYHMKOB. Pabota odopmnsietca B cootBetctBuM ¢ [OCT 7.32-2017 «OT4yeT O Hay4Ho-
nccnegoBaTenbckon paboTter.

5. ®OH OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarternien, KpUTep1MeB U CUCTEMbI OLleHUBAHUSA pe3ynbTaTOB 00y4yeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
lMoka3aTenu oueHnBaHNS pesynbTaToB 0byveHus
KOMMNEeTEeHUUN cpencTtea

MepeuncnseT 3arpsisHATENN, NPUCYTCTBYIOLLME B BbIDpOCcax 1 copocax
npeanpuaTuiA; onnucbiBaeT obopyaoBaHNe 1 NPUHLMMLI ero paboTbl Ang
3agaHHoro Tuna Bblbpoca nnm cbpoca
CocTaBnsieT 1 060CHOBbLIBAET NPaBUNBbHOCTb BbIOPAHHON CXEMbI

MK-3 OYMCTKM; BbIYMCNSET OCHOBHbIE pasMepbl U XapaKTepUCTUKN annapaTos

MpeanaraeTt cxembl OYUCTHBIX COOPYXXEHWUIA N PACCUUTBLIBATDL UX
napameTpbl AN JOCTMXKEHUS] YPOBHS 3arpsi3HEHUS1 BbIOPOCOB U
cbpocos, 6Ge3onacHoro ansa okpyxatowen cpegsl. O6ocHOBbLIBaET
NpaBUMbHOCTb BbIGPAHHOW CXEMbI OYUCTKU; BbIMUCNAET OCHOBHbIE
pa3Mepbl U XapaKTepPUCTUKN annapaTtoB.

dopmynupyeT Ha3BaHUe, Pa3HOBUAHOCTM OCHOBHbIX TUMOB BO34ENCTBUS
aBapUNHbIX CUTyaLMiA B NPOMbILLIIEHHOCTU U TPaHCMNopTe Ha
OKpy>KatoLLyto cpefy; bnvkHue u AanbHUe crneacTBus HeraTUBHOMO
BO3JENCTBNSA aBapuii Ha OKPYXaloLLyto cpeay.

MK-4 BbisiBNsieT BO3MOXHbIE NPUYMHBI U TEYEHUS aBapUMHBLIX CUTYaL M Ha
AENCTBYIOLLNX NPEanpUATUAX N OYUCTHBIX COOPYXKEHUN.

Mpegnaraet MmeToabl NpeoTBpaLLEHMS aBapUHBIX BbIOPOCOB 1
cbpoCcoB 3arpsi3HALLMX BELLECTB, cnocobbl ocnabnexHns speaa n
YMEHbLLEHUS] BEPOATHOCTM aBapuil.

5.1.2 Cuctema n KpuTEPUN OLlEHUBAHUSA

KpuTepun oLeHMBaHUA CHOPMMPOBAHHOCTU KOMNETEHLIMIA

LLikana oueHnBaHusA
YcTHoe cobecenoBaHme MncbmeHHas paboTta

ObyuaroLwmimnca BCeCTOPOHHE 1 rryboko
pa3paboTan TemMy Ha OCHOBE LUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKOW NuTepaTypbl
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLMK,
NposIBUN CaMOCTOATENbHOCTb, NpeacTaBun
npaBurbHble pacyeTbl U BbIBOAbI, MPYMEHNN
pa3HoobpasHble MeTOAbl peLleHns, B TOM Yucre
CBEpX OroBOPEHHbIX B 3afaHnu; HeT
CYLLECTBEHHbIX HEAOCTATKOB B NOSICHUTENBLHOMN
3anucke (rpadpmyeckon yacTn n cTune
N3NOXEHWSA), NPU 3aLuTe KypcoBow paboTbl He
AonylLleHbl NOrpeLlHOCTM B MHTepnpeTaumm
NOoAXo4a K peLleHuto 3a4aym 1 pesynbTaToB

MonHbIN, ncyepnbiBaoLWMI OTBET, ABHO
OEMOHCTPUPYOLLMIA rNy6okoe NOHMMaHne
npegmMeTa u LMPOKYH 3pyanLmio B
oLeHuBaeMon obnactu. Kputnyeckui,
OopurMHanbeHbIN NOAX04 K MaTepuany.
KayecTBO MCMonHeHust BCex arieMeHToB
3a4aHus MONTHOCTLIO COOTBETCTBYET BCEM
TpeboBaHMAM.

5 (oTnun4HO)

O6yyatowmiics B NONIHOM 06 beMe BbINOSHUM
3aJaHuve Ha KypcoByto paboTy, NposiBun
CaMOCTOSITENbHOCTb, NPEACTaBU NPaBUbHbIE
pacyeTbl 1 BbIBOAbI;, HET CYLLECTBEHHbIX
HeAoCTaTKOB B MOSICHUTENBHOM 3anuncke
(rpadonyeckort YacTu 1 CTUNE U3NOXEHUS), Npu
3aLLUMTe KypCOBOro NpoeKkTa AoNyLEeHbI
HebonbLUMe NOrpeLlHOCTN B MHTepnpeTaunm
NMOAXOAA K peLLeHnIo 3a4a4um 1 pesynbTaToB.
O6yuatowmiica B NofIHOM 06beme BbINOMHWI
3afaHne Ha KypcoByto paboTy, nposBun
CaMOCTOSITENbHOCTb, NPEACTaBUN NPaBUbHbIE
pacyeTbl N BbIBOAbI; HET CYLLLECTBEHHbIX
HEeAOCTaTKOB B MOSICHUTESIBHOM 3anucke
(rpadbmnueckon yacTn u cTune N3NoXeHus), Npu
3aLLUmMTe KypCOBOro NpoekTa AOMNYLEeHbI
HebornbLUMe NOrpeLLHOCTM B MHTEPNPETaL MK
noaxona K peLleHuto 3agaym u pesynbTaTos,

OTBeT NOJSIHbINA, OCHOBAaHHbIN Ha
npopaboTke Bcex 06s3aTenbHbIX
NCTOYHUKOB MHGopMaumn. MNMoaxoa k
MaTepuany OTBETCTBEHHbIW, HO
cTaHgapTHbIn. MpucyTCcTBYOT HeGonbLUne
Npobenbl B 3HAHUSAX U HECYLLIECTBEHHbIE
oLnBKMU.

4 (xopoLuo) MHaneuayanbHoe 3agaHne BbINOSIHEHO B
JocTtaTtoMHOM o6beMe, HO orpaHMyMBaeTcs
TOJIbKO OCHOBHbLIMW MOAXO4aMW.

Pa6oTa BbiNnonHeHa B COOTBETCTBUU C
3agaHnem. Vimetotca oTaenbHble
HeCYyLLECTBEHHbIE OLUMOKN unn
OTCTYNNEeHUs oT npaBus 0PopMIEHNS
paboThbl.




aonyuleHbl HapyLlleHna nnum He6pe)KHOCTb B
Oq.')OpMJ'IeHVIVI NOSICHUTENbHOW 3anncKku

3 (yooBneTBoOpuUTENbHO)

OTBET BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NEKLMOHHblIe MaTepuarbl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA0BaHHOMN NMTepaTypomn.
[leMoHCTpMpyeT NOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLIECTBEHHbIE OLUMOKN MK
npobenbl B 3HAHUAX MO HEKOTOPbLIM TEMaM,
He3HaHue (NyTaHuua) BaXKHbIX TEPMUHOB..
3apaHne BbINOMHEHO NOMHOCTbLIO, HO B
paboTe ecTb OTAEMNbHbIE CYLLECTBEHHbIE
OLMBKM, NMBO Ka4ecTBO MNpeacTaBreHus
paboTbl HU3KOE.

Ob6yuatowmiicsa B Lenom BbINONHUA 3a4aHne
KypcoBOW paboTbl, HO NPOSBU HELOCTATOYHYHO
CaMOCTOSITENBHOCTL, 1 NoTpeboBanack
CYyLLIECTBEHHAasi NOMOLLb NpenogaBaTtens; HeT
CYLLECTBEHHbIX HE4OCTATKOB B NOSICHUTENBbHON
3anucke (rpadpmyeckon Yyactm n cTmune
N3MNOXeEHWUS).

OOyuarowmiics B LeNOM BbINOMHUN 3a4aHne
KypcoBOW paboTbl, HO MPOSBUN HELOCTATOYHYHO
CaMOCTOSITENBHOCTL, 1 NoTpeboBanack
CyLLIECTBEHHAasi NOMOLLb Npenogasarens;
NnosiCHUTENbHas 3anucka opopmMreHa
HeGpexHO.

2 (HeynoBnETBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLy aKk3aMeHaTopa. HeaHaHue
3HaYUTENbHOW YacTy NPUHLMIMATBHO
BaXKHbIX 31IEMEHTOB AVUCLUMIUH.
HenoHvnmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTh X0Ts Obl
oTAesbHble KOHUENMUUU OUCUUMINHDI.
CogaepxaHue paboTbl NOMHOCTLIO He
COOTBETCTBYET 3aaHUI0.

O6yuvarowmmes npeacTaBneHa YacTuyHO
BbIMNOSTHEHHAs KypCOBYIO paboTy.
O6yyatowmmMes NnpeacTaBneHa YacTuyHO
BbIMNOSTHEHHAs KypPCOBYLO paboTy, Npu 3TOM
nmetoTcs rpyoble OLWMGBKM, CBUAETENLCTBYOLINE
O HEMOHMMaHWK CTyAEHTOM pa3pabaTbiBaeMon
UM TEeMbI.

3apaHune KypcoBov paboTbl HE BbIMONHEHO,
NnosiCHUTenNbHas 3anucka He npeacTaBneHa

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUSA UMK UHbIE MaTepuarbl, HeO6XxoAMMbIe ANSl OLeHKU 3HAaHUN, YMEeHUN,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n |

DopMynNnpoBKM BONPOCOB

Kypc 4

1 O6was cxema 04YMCTKU FOPOACKUX CTOYHbIX BOA OMOnormyeckum Metogom

N

peyvHon Boabl

06u4a9| cXema BoA4onoAroTtoBkM Ha NpoMbILLEeHHbIE N TOPOACKME HYXXHbl HA OCHOBE MaJ'IO3anF|3HéHHOI7I

OTCTONHMKMY, ropu3oHTanbHble, paanarnbHble, BepTUKalbHble, KOHCTPYKLUUN, obnactb NnpUMeHeHusA,
0CcoBeHHOCTK, NNoChI U MWHYCbI

MaKpOCI/ITa, MX Ha3HavyeHne N NnpumMeHeHue.

A3pPOTEHKUN, KOHCTPYKLUK, MPUHLUM U pexuMbl paboTbl, cnocobbl n3baBneHns oT as3oTa n docdopa.

Bbll'lapVIBaHVIe, Kak cnocob O4MCTKU BOAbI, rAe MOXHO NPUMEeHATb, CXemMma paGOTbI, OOCTOMHCTBA U HEA4OCTaTKU

preJJ,HVITeJ'IVI, nx yCTpOVICTBO N Ha3Ha4veHue.

PunbTPLI C KBapLEBOKW 3arpy3kor B TEXHONOMMYECKUX CXeMax BOAOOYNCTKN.

Olo|N|ojO|b~] W

PeweTkun, nx Bugpl n HasHa4veHme.

10
NpUMEHeHMe.

r0pM3OHTaﬂbeIe, paananbHble U BepTUKalribHble OTCTOWHUKN, NX Ha3Ha4eHne, KOHCTPYKUUH, 0CcoBEeHHOCTU U

11 Buornoruyeckne MeToabl OYUCTKM, Pa3HOBMAOHOCTU, AOCTONHCTBA, HEOOCTATKN

12
HeJocTaTKu

OuncTka CTOYHBIX BOA OT LMaHMLOB U poaaHnaoB, annaparthbl, peareHTbl, NPUHUUNDbI JencTeus, OCTOMHCTBA U

13 [MeckonoBkn, NX YCTPONCTBO U Ha3Ha4YeHue.

14 A,EI,COp6LI,VIOHHbIe MeToObl ANnA O4YUCTKU CTOYHbIX BOO U UX XapaKTepUucTuka.

15

KaTtanutunyeckue 1 poTokaTanntuieckne MeTodbl OUUCTKU CTOYHBIX BOA, MPUHLIMNBI, TUMbI KATann3aTopos,
npuMepbl NPUMEHEHUS, OOCTOMHCTBA, HEAOCTATKN

16 Makpo- 1 MukpocuTa B CUCTEME BOAOOHMCTKM.

17 BonokHoynosutenun nx ycTponcTea, HasHaYeHne U MeCcToO B TEXHOSOMMYECKOMW CXeME OYMCTKN CTOYHbIX BOA.

18 Mepokcua BoAOpoaa, CBOWCTBA, CUHTE3, NPUMEHEHME B OHMUCTKE BOAbI, JOCTOMHCTBA U HEAO0CTaTKN

19 CmecuTenu, nx HasHa4yeHne n UCrnosb3oBaHNEe B TEXHOTOMMYECKMX CXEMAX OUYUCTKN CTOYHbIX BOA.

20

PeareHTHble METOAbI OYUCTKM, CMOCOObI npoBeaeHunsd, annapartypa, njoCbl U MUHYChbI,
NCMNoJ1b3yeMbIX peareHTOB.

TuNbl Hambornee YyacTo

21 dnoTaums yepes NopucTble NACTUHLI U ee annapaTypHoe odopMIIeHMe.

22 PeareHTHas 1 6e3peareHTHas groTauuu.

23 TepMquCKme MEeTOAbl O4YNCTKN CTOKOB, UX TUNbI, annapaTtypa, npuHuun pa6OTbI NCbl U MUHYCbI

24 A3pO6HbIe MeToAbl OYUCTKU, TUMbI, JOCTONHCTBA, HEOQOCTATKN.




25

Buonoruyeckas n xummnyeckas cbnmau,vm.

26 PnoKkynaAHTbI B TEXHOMOMMN OYMUCTKN CTOKOB.

27 ®noTauNOHHBIN METOA OYMCTKM CTOYHbIX BOA C KABUTALMOHHLIM 3chdeKkToM.

8 depparthbl, Kak OKUCNUTENM NPUMECEN B CTOYHbLIX BOAAX, MX CBOMCTBA, CNOCOOLI NPUroTOBMEHUS U
NCnonb30BaHnA, 4OCTOMHCTBA, HEAOCTaTKN

29 dnoTauMoHHbIE METOAbI OYUCTKM CTOYHbLIX BOA.

30 OnekTpodnotaumsa n anekTpokoarynsaumnsi, MexaHmam AencTBus, 0bnactb NPUMEHEHUS.

31 MeToa MOHHOro oOMeHa B OMMUCTKE CTOYHBLIX BOA.

32 OuncTKa CTOYHBIX BOA OT TSXKEMbLIX METANIOB, BPEAHOCTb M Hanbornee TOKCUYHbIE N3 HUX, CMOCOObLI OYUCTKN,
Kak NpoBOAMTCA, NX JOCTONHCTBA N HEOQOCTATKU

33 MMOpPOLMKIOHBI, MX YCTPOWUCTBO, Ha3Ha4YeHne U NpUMeHeHue.

34 LleHTpudpyrun, ux ycTponcTBo U Ha3HayeHue.

35 O30H, CBOWCTBA, CUHTE3, NPUMEHEHME B OUMCTKE BOAbI, MAOChI U1 MUHYCHI

36 AHa3pobHble MeToabl OYNCTKM, OCHOBHLIE MPUHLUMMbI, LOCTOMHCTBA HEOOCTATKM.

37 HedTenoByLKM 1 XNPONOBKK, KOHCTPYKLUUN, MPUHLMMN OENCTBUS, OOCTOMHCTBA, HEQOCTAaTKM.

38 BbapabaHHble MakpocuTa 1 UX HasHavyeHue.

39 MeToabl 04NCTKM CTOYHBIX BOA OT CEpoBOAOpPOAa U CynbduaoB, annapaTtbl, MPUHUMMI AENCTBUA, NAOCHI U
MUHYCBI

40 PunbTpytoLLMe YCTaHOBKM, UX HA3HAYeHne 1 NPUMEHEHME B CUCTEME BOLOOTBEAEHMS.

41 Xnop 1 ero coegnHeHus, , CBOMCTBa, CUHTE3, NPUMEHEHME B OYNCTKE BOAbl, AOCTOMHCTBA Y HE4OCTaTKM

42 BopooTteeneHme. Knaccugumkaumsi CTOUHbIX BOA.

43 BapomembpaHHble MeTOAbI OYNCTKM NPUPOLHBIX U CTOYHBIX BOA, YNbTpa 1 runepdunbeTpaums, Tunsl MmemopaH,
KOHCTPYKLMKN annapaTtos, NftoCbl 1 MUHYCbl MeToAa.

a4 MeToabl koarynsaumm n pnokynsaumm, ux annapaTypHoe oopMrieHne 1 npuMeHeHne ans OYNCTKMN CTOYHbIX
BoA. OCHOBHbIE KoarynsaHTbl U prokynaHTbl, NPUHLMN paboThbl, JOCTOMHCTBA M HE4OCTATKM

45 OKCTpPaKUNOHHBLIE METOAbI OYUCTKM CTOYHBLIX BO, 3a4€M HY>KHbl, Kak MPUMEHSIIOTCS, annapaTbl, AOCTOMHCTRA,
HegocTaTkn

46 HanopHas onoTauus, ee HasHadeHme u annapaTtypHoe oOpMIeHME.

47 BrounnbTpbl, KOHCTPYKLMK, JOCTOMHCTBA, HEOOCTATKM.

48 X039NCTBEHHO ObITOBBIE CTOYHBLIE BOAbI, NyTN 06pa3oBaHus, COCTaB, MPEeANOXNTb U ONUCaTb CXEMY OYUCTKH,
€€ MICbl U MUHYCBI.

49 CTo4Hble BOAbI LENMONO3HO-0yMaXXHOro NponM3BoacTBa, NyTM obpa3oBaHus, COCTaB, NPEANOXUTb U ONncaThb
CXeMy OYUCTKK, €€ NIIChl U MUHYChI.

50 CTOKM KOXXEBEHHbIX 3aBOAOB, NyTM 06pa3oBaHus, COCTaB, NPEANIOKMTL U ONUCaTb CXEMY OYUCTKU, €€ NIChI U
MUWHYCbI.

51 CTOKM BUCKO3HbIX NPeanpusaTui, nyTn obpasoBaHus, COCTaB, NPeaioKUTb U onNncaTb CXEMY OYUCTKK, €€
NCbl 1 MUHYCBI.

52 CTOKM KpacunbHO-0TAENOYHBIX habpuk, NyTv obpasoBaHus, COCTaB, NPEANOXUTb U ONUcaTb CXEMY OYUCTKMU,
€€ Nncbl U MUHYCbI.

53 CTOKM MeTannypruiecknx NponsBOACTB, NyTU 0Opa3oBaHuUs, COCTaB, NPEATOXUTb U ONUCATb CXEMY OYUCTKN,
€é nnocbl U MUHYCBI.

54 CTou4HblEe BOAbI HEPTEXMMUYECKNX NPEANPUATAA, NyTU 06pa3oBaHnsl, COCTaB, NPEAIOXUTb U ONucaTb cxemy
OYUCTKM, €€ NICbl U MUHYCHI.

55 CTO4YHble BOAbI KOKCOXMMMYECKUX 3aBOAOB, MyTU 06pa3oBaHuUsl, COCTaB, NPEAOXUTb U ONUCaTb CXEMY
OYUCTKM, €€ NICbl U MUHYCBI.

56 CTO4YHble BOAbI FOPHO-PYAHBLIX NPeanpuUaTUi, NyTM 06pa3oBaHus, COCTaB, NPEANOXUTb U ONNCaTb CXEMY
OYUCTKM, €€ NICbl U MUHYCHI.

57 CTOu4HbIE BOAbI CEMNbCKOXO3ANCTBEHHbBIX MPEANPUATUIA, NyTN 0Opa3oBaHus, cocTas, NPEaSIOKUTL U onncaTb
CXEeMy OYMCTKK, €€ NITHCHI U MUHYCbI.

58 CTo4Hble BOAbI aBTOTPAHCMOPTHbIX NPEANPUSTUIA, NyTH 06pa3oBaHnsi, COCTaB, MPEASIOKUTL U onucaTb CXemy
OYUCTKM, €€ NICbl U MUHYCBI.

59 CTOKM NpeanpuaTUiA NULWEBON NMPOMBbILLIIEHHOCTH, MYTW 06pa3oBaHus, COCTaB, NPEANOXUTb U ONNCaTb CXEMY
OYUCTKM, €€ NICbl U MUHYCHI.

60 CTOu4HbIE BOAbI OT TEMMO3NEKTPOCTAHUMIA, NYTM 06pa3oBaHUA, COCTaB, NPEANOXNTL N ONMCaTb CXEMY OYUCTKN,
€€ NICbl U MUHYCBI.

61 CTO4YHble BOAbI CTPOUTENbHLIX NPeAnpUaTUR, NyTU 0Opa3oBaHuKs, COCTaB, NPEANOXUTb U ONUCaTb CXEMY
OYUCTKM, €€ MNICbl U MUHYCBI.

62 CTOu4HbIEe BOAbI ranbBaHNYECKMX NPON3BOACTB, NYyTM 06pa3oBaHUd, COCTaB, NPEeANnoXnNTb N onucaTb CXemy
OYUCTKM, €€ NICbl U MUHYCbI

Kypc 5
63 Pacuét 1 nogbop cuctem BeHTUNALMM Bo3ayxa (acnmpaLMOHHbIX YCTAaHOBOK)




64

XnMUYecKun cocTas n BpeaHoe JencTaume nbinm B BO3gyxe

65 MpuHUMN pacyéTa nbineocagmTenbHON KaMmepbl

66 OcepaHve yacTul B BA3KOW cpefe, koadduumeHT conpoTmerneHus, 3akoH CTokca, kputepum PeHonbaca u
Apxvmega, cBA3b MeXay HUMU

67 Cnocobbl pacyéTta u nogbopa LMKIOHOB

68 YCTPOWCTBO CUCTEM BEHTUNALMM BO34YXa, TUMbl NbINENPUEMHMKOB, OCOOEHHOCTU YCTAHOBKU 1 paboTbl

69 Pacuyét n nogbop pykaBHbIX UNLTPOB

70 MbineocagnTenbHble Kamepbl, KOHCTPYKLUMK, NIOChl U MUHYCBI, CNOCO6LI YBENUYeHUs acheKkTBHOCTM

71 Cnocob pac4éTta n nogbopa nonbix razonpomMsiBaTenen

72 LIMKNOHbLI 1 BUXpeBble Kamepbl, KOHCTPYKLUW, NPUHLMM ENCTBUS, NOChI U MUHYCbI, 0COBEHHOCTU paboTbl

73 Cnocob pac4éTta 1 nogbopa opoLLIaemMoro LUKIoHa ¢ BOASIHOW NIEHKON

74 dunsTpoBaHMe, NPUHLMMbLI, 0COBEHHOCTU, AOCTOMHCTBA U HEAOCTaTKU, TUMbl (hUnbTPOBarnbHbLIX MaTepuanos

75 Cnocobbl pacyéTta un nogbopa NeHHbIX NblneynosuTenen

76 Tvnbl GUNbTPOBanbHbLIX YCTAHOBOK, MaTPOHHbIE, 3E€PHUCTLIE, NNacTUHYaTble, pyKaBHbIe (unbTpsl,
KOHCTPYKLMKN, OCOBEHHOCTN, AOCTOUHCTBA U HEAOCTATKN

77 Cnocob pacuéta n nogbopa ygapHO-MHEPLIMOHHbLIX MblNeyroBUTenen

78 Monble razonpomMbIBaTENM, KOHCTPYKLUW, NPUHLMUM OEANCTBUSA, OCODEHHOCTW, NOMKCHI U MUHYChI

79 Cnocobbl pacyéta n nogbopa ckpybbepoB BeHTypu

80 OpoLuaeMble LMKINOHbI C BOASHOW MIEHKON, KOHCTPYKLMM, MPUHLMN paboTbl, 0COBEHHOCTU, NIKOCHI U MUHYCBI

81 Cnocobbl pacyéTta un nogbopa anekTpomnbTpoB

82 MeHHble NbINeynoBUTENN, KOHCTPYKLIMM, OCOOEHHOCTU, NAKCHI 1 MUHYCbI

83 Anroputm nogbopa v pacyéTa nblfieocagmMTenbHON KaMmepbl

84 YOapHO MHEPLUMOHHbBIE MbINEYNOBUTENN, KOHCTPYKLMMW, MPUHLMN OEWCTBUS, OCOOEHHOCTM, MIOCHI U MUHYCbI

85 Ckpy66epbl BeHTypu, UX Tvnbl, KOHCTPYKLMU, MPUHLMMBI paboTbl, 0COOEHHOCTU, 0OnacTb NPUMEHEHNS,
OOCTOUHCTBA U HEJOCTATKMN

86 OnekTpodunbTPbl, 0COBEHHOCTN NPOTEKaHUS AMNEKTPUHECKOro Toka B BO3ayxe, NPUHLMN AENCTBUS,
OOCTOUHCTBA U HeJOCTaTKW, KOHCTPYKLUN

87 OnekTpodunbTPLI, OCHOBHbIE NapameTpbl KOHCTPYKLMKU, cnocobbl pac4éTa u nogbopa

88 MbineBble KaMepbl U MELLKM, KOHCTPYKLUSA, Ha3HavYeHne, 0COBEHHOCTM paboTbl, CNocobbl yBENNYEHMUS
ahdeKkTMBHOCTH

89 MbiNb, UCTOYHMKM NOMagaHusa B atMocdepy, TUMbI U CBOWCTBA Nbifv, BPeOHOCTb, 0630p cnocoboB 04NCTKU OT
NbIn, 0COGEHHOCTU, NIKOCHI, MUHYCbI
Mbinb, PU3MKO-XMMMYECKME CBOMUCTBA M NapaMeTpbl, CIMNAaeMOCTb, PaCTBOPMMOCTb, FOPHOYECTb,

9 3NeKTPONPOBOAHOCTb, MarHUTHLIE CBONCTBA, AM3MNEKTpUYecKasi MPOHNLAEeMOCTb, KOHLEHTPaLUs, NNOTHOCTb,
HacblnHasa NNOTHOCTb, pacnpedeneHne YacTuy No pasMepy UHTerpansHoe 1 guddepeHunansHoe, cnocobbl
n3mepeHus

91 Cnocob pacyéta n nogbopa aacoOpLUOHHOM YCTAaHOBKM KMNSALLEro Crnos

92 Cnocob pacuyéta n no,q6§)pa pa3mepoB aacopOLNOHHON YCTaHOBKM C HENOABWMXHbLIM COPOEHTOB, onpeaeneHue
BPEMEHM 3aLUTHOTO AEeNCTBMS, TONLLMHBI CIOS U CEYEeHNst annapaTa

93 MaTepunanbHbIi 6anaHc abcopOLUMOHHON KONMOHHbLI, paBHOBEHCHbIE 1 paboyne NUHUK, YUCIo eanHNL
nepeHoca, BbicoTa eQnHULbl NnepeHoca

94 MaTepuanbHbli 6anaHc agcopbLUMOHHON YCTAHOBKU C KUMSILLMM crioemM copbeHTa

95 Cnocob pacuyéta n nogbopa Hacago4yHoM abCcopOLIMOHHOW KONTOHHBI

96 Cnocob pacuyéta n nogbopa TapenbyaTon abcopOLNOHHON KOMOHHBbI

97 Mapbl opraHnyeckmx pacteopuTenen, BpegHoCTb, (UMKOXMMUYECKUE 0COBEHHOCTU, UCTOYHWUKUN BbiAeNeHus,
CXEeMbl OMUCTKN BO3ayxa

98 CepoBogopoga, Bpe4HOCTb, UICTOMHUKM NONadaHus B BO3ayX, CNOCOObI O4YUCTKM, X MIOCHl U MUHYCbI

99 Hedtexmmuueckne npegnpuatus, Boigensemble B BO3A4yX 3arpsa3HeHns, cnocobbl OMUCTKN BO3ayxa

100 |BwckosHble npeanpusaTus, 3arpasHeHne Bo3gyxa, Cnocobbl O4MCTKM

101 |JlakokpacouyHble NpeanpusaTUs, BolgensemMble B BO3AyX 3arpsa3HeHnsl, CXeMbl O4UCTKU

102 | CepHuCTbIV ras, BpegHOCTb, MICTOMHUKM BblAEMNEHUSA, CXEMbl OYUCTKN

103 | XnopoBogopoa, UCTOYHMKM NonagaHus B BO34yX, BPeOHOCTb, CXEMbl OYUCTKM

104 | Okucnbl a3oTa, MPOMBbILUSIEHHBIE U TPAHCMOPTHBLIE UCTOYHUKN, BPEAHOCTb, CXEMbl O4YUCTKU

105 3arpsisHeHune Bo3ayxa TPaHCMNOPTOM, OCHOBHbIE 3arpsi3HUTENN, BPEAHOCTb, CNOCOObI OYUCTKM TPAHCMNOPTHbIX
BbIGpOCOB

106 3arpsisHeHus1 BO3ayxa ropoAcKUMM cBarnkamu, 3arpsisHUTenu, BpegHoCTb, CMOCOObl O4YUCTKU U 3aLUMThI
aTmocdepsbl

107 | AMMMaK, CBOWCTBA, BPEAHOCTb, UCTOYHMKN NonafaHus B atmocdepy, Cnocobbl O4YMCTKM, MITHOCHI U MUHYCBI

108 | Kokcoxumwunueckue npeanpusaTisl, OCHOBHbIE 3arHA3HEHUS BO3yXa, CXEMbl OYUCTKN BO3AYLLUHbLIX BbIGPOCOB




109 | AOcop6eHThl, YTO 3TO, CBOWCTBA, TUMbI, 0COBEHHOCTW, MeTObl NPUrOTOBIEHUS, NpeaHa3HaYeHne

110 OcHOBHble CBOWCTBa aAcop6eHTOB, copbuus, M30TepMbl COPOLIMK, CNOCOGH! X U3MEPEHNS U
MaTemMaTM4YecKoro onncaHus

111 Macconepenaya, 4To 3TO, TUMbLI Macconepeaayun, Anddysus 1 monekynapHas amddyaus, ypaBHeHNs
MaccooTaauum u Maccornepenadv U yCnoeusl, Ans KOTOPbIX OHU HanMcaHsbl

112 OuddysmoHHble kputepun MNekne, MNMpaHgTnsa, HyccenbTta, 4TO 3TO, UX PUINYECKUIA CMBICIT U KaK OHU
NCNonb3yTCs

113 Azncopbepbl, CXeMbl C HENOABWKHLIM U ABUXKYLLEMCSI CITOEM, NpefHa3HavYeHne, 0co6eHHOCTH, NIChI 1
MUHYCbI

114 A6COp6LI,VIF|, YTO 3TO TaKoe, NpnMepbl NCMOJTIb30BaHUA NMOTNOTUTENbHbIX PpaCTBOPOB AJ1A OYUCTKU OT pa3sinyHbIX
XUMUYHECKNX npmmeceﬁ

115 Katanutmnyeckas odncTka BO34yxa oT 3anF|3HeHVII7I, YTO 3TO, CXeMbl YCTAHOBOK, YTO TaKoe KaTtanm3aTtopbl 1
Kakue 6bIBaloT Mo cbopme N XMMn4eCkomMmy coctaBy

116 KoHcTpykumm abcopbLUUOHHbBIX KONOHH, Tapenb4yaTble, cutyaTtble, HacagoyHble, ocobeHHOCTH, cnocob paboTsl,
NArCbl U MUHYCbI

117 qupouMHammquKme PeXnMbl HaCcagO4YHbIX KOJTOHH, Kakmne ObiBatoT, Yem XapakKTepuasyrTcd, rae NCnonb3yrTCA,
KaK nogaep>XXmearoTCA B KOJIOHHE

118 KoHTakTHble ycTpoicTBa B aBGCOPOLMOHHBIX KONIOHHAX, TUMbl HACaZAoK, CUTYaTLIX NepPeropoaok, Taperok,
KOHCTPYKLMS, 0COBEHHOCTN paboTbl, OrpaHNUYEHUs, MChI U MUHYCbI

119 AOcop6eHTLI, aKTUBUPOBAaHHbIN Yrofb, CUNMKarenu, antoMorenm, LeonuTbl, YTO 3TO, COCTaB, CrocoobI
NPUrOTOBIEHNs1, 0COBEHHOCTH, CBONCTBA, NpeAHa3Ha4YeHne, Nichbl U MUHYCHI

5.2.2 TunoBble TECTOBbIE 3aA4aHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agayu, Kemchbl)

4 xypc.

1. Onpegenutb CpeaHUn CyTOYHBIN pacxon ObITOBbLIX CTOKOB ANl ropoaa ¢ HaceneHnem 220 000 yenoB.ek,
pacnonoXeHHoro B cpegHen nonoce Poccumn. KoadpdpmumeHTbl HepaBHOMEPHOCTU NMPUTOKA CTOYHbIX BOA: CYTOYHbIN  1,1;
obwun 1,25.

2. Pacxog Bogbl B peke -15 m3/c,KoHLeHTpauns B3BELLEHHbIX YacTuL, B peyHon Boge - 5 r/m3. CToYHbIe BOAbI C
pacxogom 0,3 M3/c € KOHUEHTpaunen B3BELUEHHbIX YacTuy,

200 Mr/n nocTynatwT Ha OYUCTHYI0 cTaHumo. Onpegenutb NpeaensHO 4ONYyCTUMOE COAEPXKaHNE B3BELUEHHbIX
YacTumy B CnyckaeMbiX CTOMHBIX BOAAX, €CNK cTeneHb cmelleHus 0,75, a 4onycTumoe yBenuyeHme cogepXkaHums
B3BeLUEeHHbIX YacTuL, ans atoro sogoema 0,25 r/m3.

3. OnpegennTb NpMpPOCT una B a3poTeHke npu BenunynHe BINKnonH noctynatowen ctouHom Bogbl La = 170 mr/n
N KOHLeHTpaLumm B3BeLUEeHHbIX Yactuy b = 150 mr/n

5 kypc.

1. B Bo3gyxe npu Temnepatype 20 oC n HopManbHOM aTMoCcepHOM AaBEeHUM OCeAatoT YacTuLbl TPEX TUMOB.
A - nnotHocTb 560 kr/m3, pasmep YacTtuubl 20 MkM; B - nnoTHocTb 780 kr/m3, pasmep Yactuupbl 200 Mkm; B - nnoTHoCTb
3600 kr/m3, pasmep Yactuusl 600 MkM. OnpegenuTb CKOPOCTb U PEXUM (NTaMUHAPHBIA, NEPEXOAHbIN, TYPOYNEHTHbIN)
ocefaHusa YacTu.

2. 3anbnéxHbI Bo3ayx npu Temnepatype 20 oC n HopmanbHOM aTMOcdepHOM AaBneHuun B konmdectee 7800
Kr/CyT NpOXOAUT Yepes ropn3oHTanbHYH MNblfieocaauTenbHy0 Kamepy NPSMOYrofbHOMO CEYEHUS, CKOPOCTb ABUXEHNS
Bo3ayxa B kamepe cocTtasnsieT 0.3 m/c, BbicoTa Kamepbl 1.2 M, CKOPOCTb 0ceaHus Yactuy coctasnseTt 0.2 mv/c.
Onpegenutb ANVHY U LWMPWUHY Kamepbl AOCTATOYHYIO ANS OCeAaHns Takux YacTul.

3. 3anbinéHHbin Bo3gyx B konnyectese 6000 M3/cyT ¢ KOHUEHTpauuen Nbinun 5 r/m3 NpoxXoauT Yepes pyKaBHbIN
dunbTp. Ma3oBas Harpyska Ha punbTp coctaBngaeT 0.6 M2/mM3, NbiNeéMKocTb PUNLTPOBaNbHON TkaHu coctaenseT 1.4
kr/M2. OnpegennTb TpebyeMyo CyMMapHyto nnoLiaab unbTpoBasnbHOM TkaHW U Bpemst paboTbl ounbTpa 4o
pereHepauuu.

4. Yepes agcopbep nepunognyeckoro gencteusa npoxogmt 5000 m3 Bo3ayxa, cogepxaidero 10 r/m3 aueTtoHa.
KoHueHTpauus aueToHa Ha Bbixoge u3 agcopbepa

0,3 r/m3. AKTUBHOCTb akTMBHOrO yrna 5 %, avameTp agcopbepa 2 M. OnpeaennTb BbICOTY CMOS akTUBHOIO Yris.

5. Paccuutatb koadbduumeHT macconepegaydn ans rasosomn Ky uxmngkonm Kx ¢as, ecnu koaddpuumeHt
MaccooTaaum ang razosoun gasel By= 2,2 kmonb/m34, a Ans xugkon dasbel Bx = 0,0197 KMonb/M24 MM PT.CT. KOHCTaHTa
¢asoBoro pasHoBecus m =29.




5.3 MeToaunyeckue matepuarnbl, onpegensilolye npoueaypbl oLleHUBaHUA 3HaHWW, YMEHUI, BnaaeHUi (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4HoMn atrectauMu U NopsaaoK NMKBUAALMM aKafaeMnyeckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSIS YCNEBAEMOCTU U NMPOMEXYTOYHOW aTTecTauum 0by4datoLLmMXcs»

YcnelwHas caada nabopaTopHOro npakTukyma

Cpava u 3awuTa KypcoBoi paboTbl.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOUYHOM aTTecTauum No AUMcumnianHe

YcTHas +

MucbmeHHas

KOMI'IblOTepHOB TecTnpoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNINHe

MHas

6. YHEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHOBHas y4yeOHasa nutepartypa

Manos B. IN., BycbirvH

MHxXeHepHasa 3awumTta

http://publish.sutd.ru/

H. 1O. OKpYy>KaroLLen cpeabl cre.: crierynt 2014 tp_ext_inf_publish.ph
p?id=2049
BeTowkuH, A. T. MHxeHepHas 3awmTa . http://www.iprbooksh
aTMocdepbl OT BpeaHbIX Molj]::i(e;Hl/leHcfﬂpa- 2019 op.ru/86588.html
BbIOpOCOB P
Ctpenkos, A. K., Pac4yeT 1 npoektnpoBaHune Camapa: Camapckuin http://www.iprbooksh
MpuaHesa, M. A, KaHann3aLMOHHbIX OYUCTHbIX rocyAapCTBEHHbIN op.ru/62893.html
Habok, T. 1O., COOPYXEHUN TEXHUYECKUN 2016
OpemuHa, 3. B. yHuBepcuteT, O6C ACB
BuTtkosckas, P. ®., TexHuKka n TexHonorusi CaHkT-TMeTepbypr: CaHKT- http://www.iprbooksh
MeTpos, A. H. 3aLUNTbI OKpYXKatoLLen MeTepbyprckuin op.ru/102567.html
cpenbl. Buonornyeckas FOCWJ,apCTBeHHbIVI 2018
O4YUCTKa CTOYHbIX BOA yHUBepcuTeTt
NPOMBbILLIIEHHbIX
TEXHOMNOIrMN 1 gmus3anHa
Crpenkos, A. K., OxpaHa oKpyxatoLen cpegbl Camapa: Camapckuii http://www.iprbooksh
Tennsbix, C. 1O. 1 akonorus rugpocaepsl rocyaapCTBEHHbIN op.ru/20495.html
apXUTEKTYPHO- 2013
CTPOUTENbHbIV
yHuBepcuteT, 96C ACB
lNyokos, A. T. MexaHnyeckast o4uncTka Mockea, Bonorga: NHdpa 2019 http://www.iprbooksh
CTOYHbIX BOA, -NHxeHepus op.ru/86601.html
BeTowkuH, A. T. TexHuKa 1 TexXHonorns http://www.iprbooksh
obpalleHuns ¢ oTxogamm ) op.ru/78237.html
XunsHegeaTenbHOCTU. YacTtb MOVC;KBa' Vindppa- 2019
1. CuctemHoe obpalleHue ¢ HkeHepua
oTxogamu
BeTowkuh, A. T. WHxxeHepHas 3awumTta . http://www.iprbooksh
rmgpocdepbl oT cbpocoB MOVC;KBa' Vikcopa- 2019 op.ru/86589.html
CTOYHbIX BOA HXeHepua
Manos B. M., AncopbumnoHHo- http://publish.sutd.ru/
ButkoBckas P. . KaTanuMTuyeckue npoLecchl B ] tp_ext_inf_publish.ph
3almTe oKpyKarLlen cpeabl Cre.: Cnerymta 2013 p?id=1762
BeTowkuH, A. T. OCHOBbI NHXEHEPHOM Mocksa, Bonoraa: Urdpa http://www.iprbooksh
3aLUUThI OKpYXatoLwen cpeapbl “VrokeHepus 2019 op.ru/86614.html
BeTowkuH, A. T. WHxeHepHas 3awmTa . http://www.iprbooksh
OKpy>KatoLLen cpedbl OT Mocksa: UHdpa- 2019 0p.ru/86590.html

BpeaHbIX BbIGpOCoB

WHxxeHepus




BeTowkuH, A. T. TexHuka un TexHonoruns http://www.iprbooksh
obpalleHus ¢ oTxogamu op.ru/78238.html
XusHepesTenbHocTu. Yactb Mockea: NHdpa- 2019
2. NepepaboTka un MHxxeHepus
yTUnn3aums NpOMbILLNEHHbIX
0TX040B
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
BycbirvH, H. 1O., MopnenvnpoBaHue aHepro- n CaHkT-MeTepbypr: CaHKT- http://www.iprbooksh
barpos, . B. pecypcocbeperatoLmx MeTepbyprckuin op.ru/102528.htmi
NPOLECCOB B XMMUYECKON FOCWJ,apCTBeHHbIVI 2017
TEXHOJ10Inn, He(bTeXVIMVIVI n yHuBepcuTeT
BbuoTtexHonorun MPOMBbILLINEHHbIX
TEXHONOIMM N gn3anHa
Pam3saesa J1. 11, MpoekTupoBaHue http://publish.sutd.ru/
barpos . B., BnacoB | npon3BOOCTBEHHbLIX CUCTEM ) tp_ext_inf_publish.ph
M. . 3aLUMTbI OKpYXatoLwen cpeapl Cri6.: CNerynTA 2015 p?id=2491

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

1. 3BC «IPRbooks», http://www.iprbookshop.ru
2. OBC «CrerynTtay, http://publish.sutd.ru

6.3 Mepe4veHb NNLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MmaTepuanbHO-TeXHMYeCckon 6a3bl, HeO6XOAUMON AN OCYLLeCTBNIeHUs o6pa3oBaTefibHOro
npouecca no AUcUUNnHe

JlTabopaTopHble cTeHabl

1. VicnbiTaHne UMKnoHa.

. N3yyeHune paboTtbl unbTpa.

. OuncTka CTOYHbIX BOA OT HehTENPOaYKTOB.

. PeareHTHbIN MeTO4 OUUCTKM CTOYHbIX BOA.

. 3yueHune paboTbl ynbTpadmnbTpaLmnoHHOro annapara.

. 3yueHune poTokaTanMTnYeCcKoro OKUCNEHUs CTOYHbIX BOS,.
. 3yueHune akcnpecc aHanu3a aH1MOHOB U KaTUOHOB B BOAe

~NoO b WN

Ayautopus OcHalleHne

MynbTumeguinHoe ob6opyaoBaHue, KOMMbIOTEPHAs TEXHMKE C BO3MOXHOCTbLIO MOAKIOYEHNUS K
KomnbtoTepHbiii knacc | ceTn «/HTepHeT» 1 obecneyeHnemM 4OCTyNa B 3MEKTPOHHYIO MHAOPMaLMOHHO-
obpa3soBaTenbHyo cpeay

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JNlekynoHHas Y A PYA H P A

ayautopust

CneuuanuanpoBaHHas Mebenb, gocka
YyebHas ayautopus
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