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Ilepeuens KomnemeHyuil U UHOUKAMOPOB OOCMUICEHUA KOMIEMEHY UL C YKA3aHUeM IMAanoe
dopmuposanus 6 npouyecce oceoenusn oucyunaunvl_b1.B./IB.02.02 Meponpuamus no oxpane
OKpYcaruiell cpedvl RPU IKCRAYAMAYUU IHEP2OYCIMAHOBOK

Komnerennus:
[1K-4 CrniocoGeH opraHu30BbIBaTh PabOTy MEepCcOHAa MO IKCIUTyaTalllK dJIEKTPO —

U TETUIO3HEPTeTUYECKOr0 000PYA0BAHNUS;

[1IK -4.1 3HaeT OCHOBHBIE 3aKOHO/IATENbHBIE AKThl U HOPMATUBBI MO OPTAHU3AIUU
paboThl mepcoHana MO SKCIUIyaTaluu OJJIEKTPO- W TEIUIOSHEPreTUYECKOIro
000pyI0BaHUS;

I1K -4.2 YMmeer opranu3oBbIBaTh pabOTy MepCOHAA M0 SKCILTyaTalluu 3JIEKTPO- U
TEIJIO3HEPTeTHYECKOT0 000PYA0BaHUS;

[1K -4.3 Bnageer merogamMu opraHu3anuu pabOThl MEpCOHANa MO dKCILTyaTaluu
3JIEKTPO- U TEIIO3HEPTETUYECKOTO0 000PYJOBAHMS.

[IK-5 CnocobeHn  opranu3oBaTh  COOJIOJCHHME  paOOTHUKAMU  TPaBUI
OPOMBIIIJIEHHOM U DJKOJIOTUYECKOM Oe30macHOCTH, TOTOB K pa3paboTke
MEPOIPUATHIN 10 FHEPTO- U PECYpPcoCcOEepeKEHUIO HA TPOU3BOJICTBE.

[1K-5.1 3HAeT HOPMBI U 3aKOHATENBHBIE AKTHI IO MPABUJIaM IMPOMBIIUICHHOW U
HKOJIOTUYECKON 0€303all0CHOCTH W MO 3HEPro- M PpecypcocOepekeHuI0 Ha
MPOU3BOJICTBE.

[1K-5.2 YMeer  opraHuzoBaTh  COONIOJIEeHWE  paOOTHUKAMH  TPABUII
MPOMBIIIUIEHHON U 3KOJIOTMYECKOW 0€303am0CHOCTH.

[TK-5.3 Brnaneer wmetomamu pa3pabOTKM MEpPONPUSATUM 1O DSHEPro- M

pecypcocOepexeHII0 Ha 00bEKTaxX IHEPTCTUKH.

Hnouk Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL

amopul

oocmu Jexkyuu Ilpakmuueckue | Jlabopamopn Kypcoesoii Haumenoeanue

HceHun 3anamusn, | sle 3auAmus npoexm OUEeHOYHO20

Komne (padoma) cpeocmea

menyu

u

I1IK-4.1 Tema 1-8 Tema 1-8 - He Ilpakmuueckue

npedycmompe paodombul,
Hbl 00K1ao0,
mecmuposanue




/3auem c
OUCHKOIL

1IK 4.2

Tema 1-8

Tema 1-8

He
npedycmompe
Hbl

Ilpakmuueckue
paodombul,
00K1a0,
mecmuposganue
/3auem c
OUCHKOIL

1IK-4.3

Tema 1-8

Tema 1-8

Ilpakmuueckue
paodombul,
00K1a0,
mecmuposanue
/3auem c
OUEHKOIL

MK-5.1

Tema 1,

3, Tema 6

Tema

Tema 1-8

He
npedycmompe
Hbl

Ilpakmuueckue
pabomot,
00K1a0,
mecmupoganue
[3auem ¢
OUEHKOIL

MK-5.2

Tema 1, Tema
6, Tema 7

Tema 1-8

He
npedycmompe
Hbl

IlIpakmuueckue
pabomeot,
00K1a0,
mecmupoganue
/3auem ¢
OUCHKOIL

MK-5.3

Tema 4, Tema

8

Tema 1-8

He
npedycmompe
Hbl

Ilpakmuueckue
padompui,
00K1ao,
mecmupoganue
/3auem ¢
OUEHKOU

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJimw)

Ouyenounwvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Ilpakmuueckasn paboma 6 4 (24) 7 (42)
Jloknao 1 6 9
Tecmuposanue 1 6 9
3auem c oueHKoll 24 40
Hmozo: 60 100
Illkana ouenueanusn
Hudpos | Beipaxen | CiioBecHo | Kpurepun oeHKH HHIMKATOPOB JOCTHKEHHMS NIPU (popMe KOHTPOJIA:
oc¢ He B ¢ 3K3aMeH / 3a4eT ¢ ouemcoﬁ 3ayert
BbIpaske | 0ajjiax: | BhIpa:KeH




HHE

He

87 -100

OTanaHO
(3auTeHO)

OlieHKa «OTJIMYHO»  BBICTABJIACTCSA CTYICHTY, €CJIH
TEOPETUIECKOE COJICPIKAHHUE Kypca OCBOCHO IMOIHOCThIO,
0e3 mpo0OeIIoB; UCUYEPIBIBAIONIE, TTOCICI0BATEIBLHO, YETKO
U JIOTHYECKH CTPOHHO H3JIaraeT MaTepuai;, CBOOOIHO
CIIpaBJISICTCS C 3a/1a4aMU, BOIIPOCAMHU U APYTUMHU BHIAMHU
MPUMEHECHUS 3HAHMIA; HCTIONB3YeT B OTBETE
JIOTIOJTHUTENIbHBIA ~ MaTepual BCE MNPEAYCMOTPEHHBIC
[pOrpaMMOM  3agaHusl  BBINOJHEHBI, Ka4yeCTBO  MX
BBLIIIOJIHEHHMST OLIEHEHO 4YHCJIIOM OajuioB, OJHM3KHM K
MaKCHMaIbHOMY; aHATU3UPYET MOTyUCHHBIC PE3yIbTAThI;
MPOSIBISICT ~ CAMOCTOSATEIBHOCTh  IPHU  BBIIOJHEHHUH
3aJIaHui

74 - 86

Xoporio
(3auTeHO)

OmeHKa «XOpOIIO» BBICTABISACTCA CTYICHTY, €CIH
TEOPETUYECKOE COAEPKAHUE Kypca OCBOCHO IOJIHOCTBIO,
HE0OXONMBIEe NPAKTUYECKHE KOMIETEHINH B OCHOBHOM
copMHUpOBaHbI, BCE MPEAYCMOTPEHHBIE MPOrPaMMON
o0y4eHHUsi ydeOHbIe 3aJaHusl BBIMOJHEHBI, Ka4eCTBO HX
BBINTOJTHEHUSI JIOCTATOYHO BbIcoKkoe. CTyAEHT TBepao
3HAeT MaTepuall, 'PaMOTHO U 110 CYIIECTBY H3JIaraet ero,
HE JIOTYyCKas CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

YnosneTs
OpPHUTENHEHO
(3auTeHo)

OrneHKa «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYICHTY,
€CIIM  TEOPETHUYECKOE COIep)KaHHE Kypca OCBOCHO
YacTUYHO, HO TpoOeNbl HE HOCAT CYIIECTBEHHOTO
Xapakrepa, OOJILIIIMHCTBO NPEeNyCMOTPEHHBIX
NporpaMMoil 3aJaHuil BBIIOJHEHO, HO B HUX HMEIOTCA
omKOKY, IPH OTBETE Ha ITOCTABJICHHBIN BONPOC CTYICHT
A0IyCKa€T HETOYHOCTHU, HCIOCTATOYHO IIPABUJILHBIC
(hopMyIMpOBKY, HAONIONAIOTCS HAPYIICHHUS JIOTHYECKOU
[OCJIEIOBATEIFHOCTH B M3JIOKEHHU IMPOrPaMMHOTO
MaTepuaa.

Onenka
«3a4TEHO»
BBICTaBIISICTCS
CTyIIeHTYy, €CIH
OTBETHI Ha
BOTIPOCHI o
TeMaM
JUCIUTUTAHBI
MoCJeI0BaTENIbH
BI,  JIOTUYECKH
W3JI0KCHBI,
JIOITYCKar0TCs
HE3HAYUTEIIbHEIE
HEJI0YETHI B
OTBETE CTY/ICHTA,
Takue Kak
OTCYTCTBHE
CaMOCTOSITETBHO
ro BBIBOIA,
pedeBble
OIIMOKY U TIp

Huoxe 60

Heynosne
TBOPUTEIb

HO
(ue

324TEHO)

Orenka «HEYIOBJIETBOPUTEIIBHO» BBICTaBJISIETCS
CTYINEHTYy, €CIM OH HE€ 3HaeT 3HAYMTEIbHOM YacTH
IIPOrpaMMHOI0 MaTrepualla, JOIYCKAET CYLIECTBEHHBIE
omKnOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyAHECHUIMH
BBHIIIOJIHSIET ~ NPakTHYECKHe  PadOThl, HEOOXOAMMBIE
MPAaKTUYEeCKUE  KOMIETEHIMH HE  CQOPMUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoii 00yUdeHuUs
yueOHBIX 3aJ]aHUil  HE BBHINOJIHEHO, Ka4eCTBO HX
BBIMIOJIHEHUS OLEHEHO YHCJIOM OaJuloB, ONH3KUM K
MHHUMAJIBHOMY

Orenka
3a4TEHO»
BBICTaBIISICTCS
CTYJEHTYy, €cClid
CTYZIEHT HE
3HaeT OCHOBHBIX
MOHSATUH  TEMBI
JIMCLUILUIMHEI, HE
OTBEYACT Ha
JIOTIOTHUTEIIHHEI
€ W HaBOJfIIIE
BOIIPOCHI
MIPEnoIaBaTesl.

«HE

KpaTkaa xapakTepucTUKa OUEHO4YHbIX cpeacTBa

Ne
n/n

HaumeHoeaHue
OUyEeHOYHO020
cpedcmea

Kpamkasa xapakmepucmuKda oyeHo4YH020 cpedcmea

lpedcmaeneHue
oyeHo4YHo20 cpedcmea
8 hoHOe




MpakTnyeckoe
3aHATHE

B xope npaKTUYecKnx paboT CcTyaeHTbl OBNaLEBAOT
YMEHUAMM Nob30BaTbcA paboTaTb € HOPMATUBHbLIMMU
OOKYMEHTaMM M MHCTPYKTUBHbIMKM  MaTepuanamu,
CNpPaBOYHUKAMM, COCTaBNIATb TEXHUYECKYIO
OOKYMEHTaUMIO; BbIMONHATb YEPTEXM, CXxeMbl, Tabanupl,
pewaTtb pa3HOro poja 3aJayun, Aenatb BbIYUCIEHUA,
onpesensATb  XapaKTePUCTUKM  Pas/NYHbIX  BELLECTB,
06beKkToB, ABNEHMI. Llenb NpaKTUYEeCKUX 3aHATUM
3aKntovaeTca B BblpaboTKe Yy CTYAEHTOB HABbIKOB
NPUMEHEHMA  MONYYEHHbIX 3HAHWIA ANA  pelleHuA
NMPaKTUYEeCKUX  33agay B MNpouecce  COBMECTHOWM
OEeATENbHOCTU C NpenogasBaTensamu.

Tembl NPakKTU4YeCKnx
3aHHTMﬁ; KOHTPO/1bHbIE
BOMNPOCHI 1 3agaHNA No
Teme npakTn4yeckoro
3aHATUA

2 |doknag, coobuieHne

MpoayKT CaMoCTOATE/IbHOM paboTbl CTyAEeHTa,
npeacrtasaaoWwmii cobot nybanyHoe BbICTYNAEHME MO
NPeAacTaBAEHUIO MOMYYEHHbIX pPe3ynbTaToB pelleHus
onpeaeneHHom y4ebHO-NpaKTUYEeCKoK, y4ebHo-
nccnesoBaTeNbCKOM UAM HAaYYHOM TeMbI

Tembl
coobueHun

[OKNaaos.,

3 |Tect

Cuctema cTaHAApPTM3MPOBAHHbIX 3aaHWUI, NO3BOAAOLWAA
aBTOMATM3MpPOBaTb  NpoUEAYPY W3MEPEHMA  YPOBHA
3HaHWUI U yMeHUI obyuatoLerocs.

DoHA,
3a/1aHuUM

TeCToBbIX

MuHucTepcTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit denepaiuu
HwxHekaMCKuil XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prinain)
benepabHOTO TOCYAAPCTBEHHOTO OIO/I)KETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS

BBICHICTO 06p330BaHI/I5I

«Ka3aHckuii HalMOHAJILHBIA UCCIIEI0BATENbCKHNI TEXHOJIOTUYECKUI

Daxyrvmem

YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

UH(bODMaMMOHHle MEeXHOI02ULL

Kadgheopa Inexkmpomexnuxu u snepeoobecneuenus npeonpusimuil

HampaBnenue moArOTOBKHU/CIIEIUATBEHOCTD:

TCIJIOTCXHHKA

[Tpodunb/mporpammar

Cemectp_5/7

13.03.01

TemnoyHEepreTrka

u

DHEeProodecreyeHue mpeanpus THI

Ilepeyennb BonpocoB k 3auety no aucuumiude b1.B.J1B.02.02
MeponpusiTusi 10 OXpaHe OKPY/KAILIEH cpe/ibl NP IKCILIYATAIIMU

JHEPIroyCTAHOBOK

1. Bunpl motpeOieHus BOJbI U 3aBUCUMOCTh XapakTepa IpuUMeced OT Tuma

IIpOU3BOACTBA.

2. HopmartuBbl KauecTBa BOAbI BOJIOEMOB U OIpe/eiieHHe HEOOXOAMMOM CTENeHU
OYHUCTKHA CTOYHBIX BOJI.
3. Ha3naueHue v CyTb MEXaHUYECKOW OYUCTKH CTOUHBIX BOJI.




MecTo MexaHWYEeCKON OYHCTKM B OOIIEW CHUCTEME OYMCTKH CTOYHBIX BOJI.
OCHOBHBIE PUHIIUIBI U KPUTEPUU MEXAHUUECKON OUHCTKHU.

OO011e cBeIeHUs O COOPYKEHUSX JJII MEXaHUYECKOM OUUCTKH CTOYHBIX BOJ.
Ha3naueHue u CyTh XMMUYECKON OUYMCTKU U 00€33apakMBaHUsl CTOYHBIX BOJI.
TpeGoBaHUs K KaUeCTBY XUMHUYECKOW OYUCTKHA CTOYHBIX BOJ| B 3aBUCUMOCTHU OT
UX JAIbHEHIIErO NMpeIHa3HAYEHUS.

9. CnocoObl HEHTpaIM3aIi CTOYHBIX BOJ.

10. Buapl okucauTened 1 METOAbI UX MOJTYYCHHUS.

11. DAEKTpOXUMHUYECKOE OKUCIIEHUE.

12. OcHOBHBIE METOABI 00€33apaKUBAHUSA CTOUHBIX BO/I.

13. Ha3naueHue M OCHOBHBIE METOMABI (U3MKO-XUMHYECKOW OUMCTKH CTOYHBIX
BOJI.

14. MeTtoapl OYUCTKHU CTOYHBIX BOJ OT KOJUIOMJAHBIX TPUMECEH.

15. DnexkTpokoaryiasiiMOHHbIE YCTAHOBKHU.

16. CopO1rOHHBIE METObI OYMCTKU CTOYHBIX BOJI.

17. ®roTauMOHHBIN METO/I OYUCTKH CTOYHBIX BOJ.

18. CnenuanbHble METOJbI OUUCTKU MPOMBIIUICHHBIX CTOYHBIX BOJI: 3KCTPAaKIIMS,
MOHHBIA 00OMEH, PJIEKTPOIUAIIU3.

19. MemOpaHHbBIE METOJIbI OYUCTKHU CTOYHBIX BO/I.

20. buosiormueckass OYMCTKAa CTOYHBIX BOJA. BiMsHME CTPYKTyphl IpUMeEced u
BHEIIIHUX YCJIOBUH Ha 3P(HEKTUBHOCTH MPOLECCOB OMOJOTMYECKON OUUCTKH.

21. OCHOBHBIE COOPYKEHUS JIs1 OMOJIOTMYECKOM OUUCTKH.

22. Haznauenue u 11eu ri1yO0KOM OYHMCTKU CTOYHBIX BOJ.

23. I'myGoxkasi ouncTKa OT B3BEIIEHHBIX BEIECTB, COCNUMHEHUMN azota u ¢ocdopa,
OT paCTBOPEHHBIX COCIUHEHUIA.

24. Boapl XMMBOJOOYMCTOK;  OTpaOOTaBLIME PACTBOPbl OT MPOMBIBOK U
KOHCEpBAINH TEIJIOCUIIOBOTO 000pyTIOBaHHUS; TEIUIbIE  BOJIBI; BOJbI
TUIPO30JIOYAAJICHHsI; OOMBIBOYHBIE BOJIbI; He(dTe3arpsi3sHEHHbIC BOJIBI.

25. Metoapl uX 00E3BPEKUBAHUS U YTUITH3AIIIH.

26. ®akTopbl, OOYCIOBIMBAIOIIME HEOOXOJMMOCTh CO3/aHMSI  3aMKHYTBIX
BOJIOOOOPOTHBIX CHCTEM.

27. O6mue 3amayu, KOTOPBIE CIEAYyeT YUYUTHIBATh MpHU pa3pabOTKe 3aMKHYTBHIX
BOJIOOOOPOTHBIX CHCTEM.

28. TpebGoBaHuUs K KAYECTBY BOJIbI, HCIIOJIb3YEMOM MTOBTOPHO B MPOMBILIIEHHOCTH.
29. OCHOBHBIE METOJBI OYUCTKM CTOYHBIX BOJI MNPU TOBTOPHOM  HX
HCIIOJIb30BaHUM.

XN B

Kpurepuu ouenkn. OuieHka 3a OTBET Ha BOIPOCHI K 3a4€Ty, MPOBOJIUMBIN B
dbopMe yCTHOro ompoca 3HaHUM CTYAEHTOB, OCYILECTBIISETCS B COOTBETCTBUU C
OATEHO-PEUTUHTOBON CUCTEMOM U MIpeAroiaracT MaKCUMAaJTbHBIN OaJlT 32 OTBET —
40. OneHrBaHKE OTBETA CTYICHTA MPOU3BOIUTCS TIO CIAEAYIONICH ITKasie OaJIOB.

Kpurepuii oieHKH bana

JleMOHCTpUpyeT IOJIHOE IIOHMMAaHWE II0CTaBJICHHOIO Bompoca. Jlaet 40
IIOJIHBIM PAa3BEPHYTHIM OTBET HAa OCHOBHOW Bompoc. Jlaer sornuecku




000CHOBaHHBIN U MPABUJIBLHBIN OTBET Ha JOMOJIHUTEIbHBIA BOIIPOC.
«3a4YTEH0» BBICTABJISETCS CTYIAEHTY, €CIM OH HCYEpIIbIBAIOIIE,
MOCJIEIOBATEIbHO, YETKO M JIOTUYECKH CTPOMHO U3Jaraer MaTepuall,
YMEET TECHO YBS3BIBATh TEOPUIO C TMPAKTHUKOMN, UCIOJIB3YET B OTBETE
MaTepuanl PEeKOMEHAYEeMON JUTEepaTypbl, MPABUILHO OOOCHOBBIBAET
NPUHATOE pEIlICHUE, BIAJEET PA3HOCTOPOHHUMU HABBIKAMHU U MIpUEMaMU
BBITIOJTHEHUS MMPAKTUYECKUX 3a/ad.

JlaeT moCTaTOYHO MOJHBIM OTBET, C HAPYUICHUEM ITOCIEA0BATEIBLHOCTH
u3nokeHns. OTBevaeT Ha JOMOJHUTEIBHBIA BOMPOC, HO 0OOCHOBATH HE
MOKET.

«3a4YTEHO0» BBICTABIKIETCA CTYICHTY, €CIIH OH IO CYIIECTBY H3JIaraet
Marepuas, NIPAaBWIbHO IIPUMEHSET TEOPETUUYECKUE IIOJIOKEHUS IIpU
pELIEHUH NMPAKTUYECKUX BOIIPOCOB.

32

JlaeT HEnoJIHBIM OTBET HAa OCHOBHOW Bompoc. He paer orBera Ha
JIOTIOJIHUTEIIBHBINA BOITPOC.

«3a4YTEHO0» BBICTABILIETCS CTYACHTY, €CJIIM OH HMEET 3HAHUSA TOJBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWJI €ro JeTajied, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO TMpaBWIbHbIE (OPMYJIUPOBKH, HAPYIICHUS
JIOTUYECKON  TOCJIEAOBATEIBHOCTA B  HW3JIOKEHUUW  MPOTrPAMMHOIO
Marepuana.

24

Hert oTBerTa.

«HEe 324YTEeHO0» BBICTABJISICTCS CTYJICHTY, KOTOPBIMA HE 3HAET 3HAYUTEILHOU
JacTH IMPOrPAMMHOIO MaTepuaja, JOMYyCKaeT CYIIECTBEHHBIE OIINOKH,
HEYBEPEHHO, ¢ OOJIBIIUMH 3aTPYJHCHHSIMH OTBEYAaeT Ha BOMPOCHL. Kak
MPABUWJIO, CTaBUTCS CTYJACHTaM, KOTOpPbIE HE MOIYT MPOJOJLKUTH
oOydyeHue ©Oe3 JIONMOJHUTEIBHBIX 3aHATHA II0 COOTBETCTBYIOIIEH
JIUCLMIIINHE.

CyMMapHbIil peTHHT CTyJeHTa B Oajuiax 3a CEeMECTp CKJIAAbIBACTCS W3
OLICHKH €Tr0 AESTENbHOCTA B TEUEHUE CEMECTPA U OLIEHKH, IOJIyYeHHOU Ha 3a4eTe,
B cooTHoueHnn 60:40. MakcumanbHblid 0aji, KOTOPBIM MOKET HaOpaTh CTYIEHT
32 OJIMH CEMECTP B XOJI€ H3Yy4YE€HHUs AUCUUIUIMHBI B 1enoM, paBeH 100. B
COOTBETCTBUM C TOJIOKEHUEM O OampHO-peiTuHroBoil cucreme (BPC) x
HaOpaHHOU 3a ceMmecTp cymme OamioB (oT 36 go 60) moOamisieTcs Mpu caade

3agera ot 24 1o 40 6asuioB.

MunucTepcTBO HAyKH | BBICIIEro 0Opa3oBanus Poccuiickoit deneparun

HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT ((puiran)

dbenepaabHOro rocy/1apCTBEHHOTO OOJIPKETHOTO 00Pa30BaTEIbHOTO YUPEKIACHHUS

BBICIIIET0 00Opa30BaHuUs
«KazaHckuil HalMOHAJILHBINA MCCIIE0BATEIbCKUIT TEXHOJIOTHUECKUHT
YHUBEPCUTET




(HXTU ®I'BOY BO «KHUTVY»)

Dakynbmem UHDOPMAYUOHHBIX MEXHONI02UL

Kageopa Dnekmpomexnuku u snepeoobecneyenus npeonpusmuil
HampaBnenue mOATOTOBKH/CIIEIUATBLHOCTD: 13.03.01 TemnnosHepreTuka u
TEIJIOTEXHUKA
[Tpodwns/mporpammar DHeproodecneYeHNe MPeaIPUITHI
Cemectp_5/7

VY4eOHbIM IUIaHOM 10 HampaBieHuto noaroroBku  13.03.01 TensosHepreruka u
TEIJIOTEXHUKA JIISl OOYYaIOUIMXCSl MPETYCMOTPEHO MPOBEACHUE MPAKTHUECKUX 3aHSATHH MO
mucrumvae b1.B.J1B.02.02 MeponpuaThsa 00 OXpaHe OKPYKAIoMIeH cpeabl OPU DKCILIyaTalliu
DHEProycTaHoBOK B 5/7 cemectpe. OOydaromuMcs MpeiaraloTcs pa3HOYPOBHEBBIC 3a/1a4d U
3aJlaHUs PEKOHCTPYKTHBHOI'O YPOBH$, IO3BOJISIOIIME OLEHUBATh U JUATHOCTHUPOBATh YMEHUS
CHHTE3MPOBATh, AHAIU3UPOBATh, 0000ImATh (AKTUYECKUH M TEOPETHUECKUH MaTepuan C
(bopMyIHpOBaHUEM KOHKPETHBIX BBIBOAOB, YCTAHOBJIIEHUEM ITPUUYUHHO-CIICICTBEHHBIX CBA3EH.

3aganue 1

[Ipaktuueckas pabora Nel. Pacuer xonuuecTBa amnmapaToB CUCTEMbl MEXaHUUECKOU OUYMCTKHU
CTOYHBIX BOJI (ITO BapHaHTaM)

3aganue 2

[Tpaktuyeckas padora Ne2. OnpeneneHre HEOOXOAMMOM CTENEHH OYUCTKHU MO B3BEILIEHHBIM
BEII[ECTBAM, CTEIIEHH OYMCTKH CTOYHBIX BOJ 10 BIIK mosH, mo temneparype BOIbI.

3ananue 3

[TpakTueckast pabota Ne3. PaccumraiiTe pa3Mepbl MECKOJOBKH M HAadepTUTE CXeMy IS
UCXOJIHBIX JTaHHBIX. PacueT 3¢(eKTHBHOCTH pabOThI MECKOIOBKH.

3aganmne 4

[Tpaktuyeckas pabora Ned. Pacuer BepTUKaJIbHOrO HKCTpakTopa. HapucoBarh cxemy
IKCTPAKTOPA.

PacueT BepTHKaJbHOTO HKCTpakTopa: (axkTopa 3KCTpakTopa, OOBEMHBIM pacxof
IKCTpPAareHTa, CTENEeHb OSKCTPAKIMH, IONEpPEeYHOe CedYeHue ammapara. HapucoBate cxemy
HKCTPAKTOpA.

Pacyer BepTuKaIbHOrO SKCTpakTopa: (akTopa SKCTpakTopa, OOBEMHBIH pacxon
OKCTpAreHTa, CTENeHb SKCTpaKIMM, IONEepeyHoe cedeHue amnmnapaTta. HapucoBath cxemy
HKCTPAKTOpA.

3amanme 5
[TpakTuaeckas pabota Ne5. Pacuer 3epHucroro ¢punbTpa.  Pacuer 3epHHCTOrO (QuibTpa:

CKOpPOCTh (HIIBTPOBAHHS, CYMMAapHYIO ILIOMAb (HIBTPOB, TUIOMAAh OJHOTO (QHIBTPA, BEICOTY
bmibTpa.



3ananue 6

[lpaktuyeckas pabora Ne6. OmnpeneneHue OCHOBHBIX — IapaMeTPOB  ad’pOTEHKA.

OmnpeneneHre OCHOBHBIX IMapaMeTpPOB a’dpOTEHKA: BpeMs a’palluy, pacxoi BO3yXa,

IUIOINAb 3apKalia BOABI B a3pOTEHKE, JJIMHY, IIUPUHY a’poTeHKa. HauepTute cxemy a’poTeHka
[0 PaCUETHBIM JaHHBIM.

OcranbHble BapuaHThl 33JaHUM TMPUBEIECHBI B METOJUYECKOM YKa3aHUH,
pa3pabotanHom Ha kadeape [TAXT:

1. IlatpakoBa I'.P. OumcTtka CTOYHBIX BOJ M YTWIH3ALHS OTXOJOB
HHEProyCTAaHOBOK HEPTEXMMUYECKUX Npeanpustuii: ydebnoe mocodue / I.P.
[TaTtpakoBa. — Hwxuekamck : HXTU ®I'BOY BO «KHUTVY», 2019. — 87c.

2. IlatpakoBa I'.P. IlpompbllieHHass 3KOJIOTHUS OOBEKTOB DJHEPreTHKU U
MPOMBINJICHHAas: ©Oe30macHocTh : yueOHoe mocobue / I'.P. Ilarpakoma. —
Hwmxuekamck : HXTHU ®I'BOY BO «kKHUTVY», 2017. —98c.

KpuTtepun onieHKH NpaKTHYECKUX 3aHATHI

B 5/7 ceMecTpe 00YyYarolUiCs BBITIOJNHAET, 6 MPaKTHUYECKUX padorT.
3a pelieHue Kaxxa0oro OH MOXKET MOJTYyYuTh OT 4 10 7 6aioB.

IMPAKTHYECKAS PABOTA Nel
0 JUCHHUILINHE b1.B.JIB.02.02 Mepoupusarus o OxXpaHe OKPYKalolIen

Cpeabl IIPU SKCILIYAaTAIIuH S3HECProyCTaHOBOK
(raumenosanue oucyunaumvl)

3agaua Ne 1.

OnpenenuTh pacyeTHBIN pacxo]l CTOYHBIX BOJI U T€OMETPUUYECKUE Pa3MeEpbl
MECKOJIOBKU — JKUPOJOBKH Ayl ouncTku CB mpennpusatus ¢ npou3BOACTBEHHOM
MOMmHOCTBIO I1 — 25 T/cMeHy U HOpMO# BomooTBeaeHHs M = 20,2 M/T mpoayKuun
¢ yueToM "acoBoro kodddurmenta Ku = 2,5 1 mpu ckopoctu asmxenus V = 0,003
Mm/c, co cpearumM auamerpoM dactuil d = 100 MKM, KOJMYECTBO 4acoB pabOTHI B
cMeny t = 8 yacos paboueii riry6unoii noymku H = 1,5 m; P xua. = 800 kr/m3; P
gact. = 1000 kr/m3; ux. = 0,5 - 10° IMac.

Ckopocth ocaxkaeHMsl NpUMeced WM BCIUIBIBAHUA KaleJleK HeQTenpoayKToB
(:kmpa) onpenensiercst no popmyJie (M/c):

u= ( Hd2K . 18)((pq— pm)/ llm)
JdonuHa HedresoByIKH (M) onpeessieTcsi mo ciaenywueii gopmyiie:

L=VH/(05(U=-05V))



MakcuMajibHbIH 4aCOBOM Pacxoj] CTOYHBIX BOJ (M3/q):
Q=(m-M-Ku)/t
Paboyasi mupuHa HedTeJOBYIIKH (M) paBHA:

B=0Q/ (V- H-3600)
B neckonoBkax — xuposoBkax ynaBnuBaercs 20 — 30 % npumeceit u 60 — 70 %
KHUPa, TOITOMY JOOYMCTKY CTOYHBIX BOJ JaJIbIIE MPOBOMIAT APYTUMU METOIaMHU.

Tabmura 1.
UCXOJIHBIE TaHHBIE K 3aaue Ne |

BapHUaHTHI 1 2 3 4 5 6 7 8 9 10

I - mpomss.| 10 11 12 13 14 15 16 17 18 19
MOIIIHOCTH
T/cMeHy

m — Hopma | 171 18,7 194 | 20,2 | 21,6 225 23 23,8 | 22,6 20,2
BO/I0OTBeE1eHUS
M3/T

Ku - 4acoBoii | 15 2,6 2,7 2,2 2,8 3,0 2,1 2,2 2,3 2,4
K03 unmeHT (1)

V - ckopocts | 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 0,006 | 0,007 | 0,008 | 0,009
JABUKEHHS
qactun (M/c)

d — cp. auamerp | 10 20 30 40 50 60 70 80 90 100
yacTul (MKM)

t — koaumyecTBO 8 9 10 11 12 8 9 10 11 12
4acoB padoThl

H - pa6ouas| 11 1,2 1,3 14 15 1,6 1,7 1,8 1,9 2,0
rJayouHa
JIOBYLIKH (M)

Pr — maornoctn | 600 700 800 900 | 1000 | 1100 1200 | 1300 | 1400 | 1500
yacTui (Kr/m°)

Px — muornHocts | 400 500 600 | 750 | 800 1000 950 1200 | 1350 | 1250
wuaKocTH (kr/md)

L« — BSI3KOCTH 0,5-10%Ia
KHJIKOCTH

3amaua Ne 2.

PaccunTaTh KOJMYECTBO amnmapaTroB CHUCTEMBl MEXaHUYECKON OYMCTKH
CTOYHBIX BOJl, COCTOSILIEA W3 IECKOJOBKH, OTCTOMHMKA M MEXAHHYECKOTO
¢unbTpa, €ciM KOHLEHTpauus TpyOOIMCIEPCHBIX M B3BEIIEHHBIX MpHUMEcel B
CTOYHBIX BOJIAX Ha BXOJE B OUMCTHBIE coopyxkenuss C1=2500 mr/nm3, a TpeGyemas
KOHIIEHTpatus Ha Bbixojae Co""'=20 mr/ e,

O PexTuBHOCTD PabOTBI COOPYKEHUM: Nieck=90%0, Norer=35%, M$=60%

Pemenue.

1) Ilpunumaem onHy neckosioBKy. KoHueHTpalus npumecei mnocjie MnecKoJOBKH,
mr/ M3




Co=C1'=C1(1Mneex)=2500(1-0,9)=250

CrouHbIE BOABI HANIPABJISIOTCS B OTCTOMHUK.
2) Ilpunumaem oauH OTCTOMHMK. KOHUEHTpalus mpuMeceill mociie OTCTOMHMKA,
mr/ M3

C1"'=C2"=C3(1Mo1er)=250(1-0,55)=112,5

Bo/pl HanpaBigoTCs HA MEXaHUYECKUH QUIIBTP.
3) Ilpunumaem onuH MexaHudeckuid ¢GuiabTp. KoHueHTpamusi nmpumeceil mocie
¢unsrpa, mr/ qm®

C,"=C>'(1m¢)=112,5(1-0,6)=45

KoHnentpanuss mnpumMeceil mpeBbimaer Tpedyemyro. Takum oOpasowm,
JTaHHYIO CXeMY HEOOXOUMO JOTIOIHUTb.
4) JlonmycTuM, 4TO B CXEME OYMCTKH JBa OTCTOilHMKa. KoHIleHTpaus npumeceit
TI0CJIE BTOPOTO OTCTOMHMKA COCTABHT, MI/ IM°

C1"=C2" (1M01er)=112,5(1-0,55)=50,625

Jlanee BOJbI HAMPABIAIOTCS HA MEXAHUYECKUN (UIIBTpP, MOCIE KOTOPOTO

KOHLIEHTpaLUs IIPUMECEH cOCTaBuT, mr/ am>
C,"=C1" (1-m4)=50,625(1-0,6)=20,25

KoHuentpanus npumeceit nmpeBsiiiaeT TpeOyemyro.
5) Ilpunumaem, 4TO B CXe€M€ OJUH OTCTOMHHK M JIBA MEXaHWYECKUX (PUIbTpa,
10cJIe KOTOPBIX KOHIEHTPaLUs IIPUMECEH cOCTaBuT, Mr/ am°

Co"'=C," (1-1m4)=45(1-0,6)=18
KoHnieHnTpaimst mpumeceit CHuxKaeTcst 10 TpeOyeMoro ypoBHS.

/

‘

‘
b
)
{

Puc. 1. Cxema MeExaHMUECKOM OYMCTKM CTOYHBIX BOZ TPOMBIIUIEHHOTO MPEANPUSITUS

BoiBoa. Takum o6pazom, paspaboTaHHasl CHCTEMa OYMCTHBIX COOPY>KCHHI,
COCTOSIIIIAS U3 OJJHOM MECKOJIOBKH C MNpeck=90%, OJTHOTO OTCTOMHMKA C MNorer=05% U
JIBYX MeEXaHHYecKux O¢GuibTpoB ¢ 1Mp=00%, 0OpU HCXOJHOW KOHLIEHTpALUU
C1=2500 mr/ aM® B KOHEUHOM WTOTE OYMINAET CTOYHBIE BOIBI 10 Co =18 mr/ mm°,
YTO MEHbIIIEe TPeOyeMoil KOHIIEHTpaINK, paBHOMN 20 MT/II.

Paccuntarh KOJMYECTBO ammapaToB CHUCTEMbl MEXaHMYECKOM OYMCTKH
CTOYHBIX BOJI, BKJIFOYAIOIIEH MECKOJOBKY, OTCTOMHUK U MEXaHWYeCKUH (UIbTP,
JUIL  CHIDKCHHUS  KOHIEHTpPAllUM MEXaHMYECKHUX MpUMeced Ha BBIXOAE W3
COOPYKEHUIA 10 3HaUeHUs «He Gonee 20 Mr/aM>» NpU UCXOJHBIX JAaHHBIX (TaONULa
2).

Tabmnura 2.

HUcxonusie nanabie 11 3agagqu Ne2
Howmep KOHHCHTP&HHSI OddextuBHOCTh | DPdekTHBHOCTH | DPHEKTUBHO
BapHaHT npuMecen B | pabOTHI pa60T£>1 CTb  paboThI
. CTOYHBIX BOJaX | MIECKOJIOBKH, OTCTOWHHMKA, MEXaHUYECKO
Cy, Mr/om® Nieck, % Norer, % ro ¢uusrpa,




No. %

1 2400 72 46 60
2 2300 85 52 66
3 2000 85 50 65
4 1700 72 60 45
3) 2200 /8 50 63
6 1550 55 70 65
7 2250 85 46 50
8 2350 85 50 60
9 1900 55 75 45
10 1800 70 64 75

10 AMCHUIIIIMHEC
IIPH SKCINIyaTalliy S9HCPIOYCTAHOBOK

IMPAKTUYECKAS PABOTA Ne?
b1.B./1B.02.02 MeponpusaTis 0 OXpaHe OKPY KAIOMIEN CPEAbI

(Haumenosanue oucyuniuno)

OHpCI[eHI/ITB H€O6XOI[I/IMYIO CTCIICHb OYUCTKH ITPOU3BOACTBCHHBLIX CTOYHBIX
BOJ IICPCI BBIITYCKOM HX B BOAOCM IIO TEMIICPATYpPC BOIEI.

Tabmuma 3.

WcxoniHble TaHHbIE )i pacyeTa K MpakTHueckoi padore Ne2

Homep [Copepxa |Cpennsist Jnuna  |Cpenn |Ilpunstel |Conepka |BIIK B BIIKnox Makcumans
BapHaHT HUE rnyOuHa peKku o |ui i HUE BOAE  |u Hast
a B3BEIIICHH [BOJIOoeMa |(apBaTep |pacxXo/I |CPEHHUIA |B3BEIICHH |BOJOEM TIOJJIE |TEMIIepaTy
BIX JHom y JO|CTOYH |pacxojl |bIX L, pxameii|pa  BOJBI
BCIIICCTB pacueTHo |bIX BOJIBI BEIECTB, |° ’lcOpocy |BojjoeMa 10
MT/J1
B ro BOJ, (],BoJoeMa, |Mr/i B CTOYHO [BBIITYCKa
CTOYHEBIX CTBOpA, Mc  Q,M%c  |Bome M BOJIBI| CTOYHBIX
BOJIAX, lp, M BOZIOEMA L, BOJI B
Chau, MI/11 JI0 CITyCKa ' |nmeTHee
CTOYHBIX MT/n BpeMs
Boa Cp T, oC
1 35 1,05 @ 2500 0,347, 15 2,1 2,8 10 5
2 17 2 3000 | 0,5 20 3 2,6 67 10
3 13 1,5 2000 | 0,45 25 2,5 142 | 14 15
4 10 1,85 | 2250 0,256, 30 1,9 112 | 21 20
5 50 1,22 | 2010 0,266 10 1,1 25,3 4 25
6 14 1,75 | 3005 0,405 125 4,5 7,6 12 5
7 172 1,9 2105 10,289 16 3,8 6,4 10
2,5
8 155 14 2655 | 0,3 22,5 2,6 8,5 31 15
9 300 1,35 | 2550 /0,382, 23 7,3 53 | 3,6 20
10 44 1,38 | 2505 0,243| 18 6,2 10,2 | 62 25




1. Omnpeneenne HeOOXOAMMOM CTeNMEHU OYUCTKH 0 B3BeIIEHHBLIM
BellecTBaM
HeoOxonuMas cTeneHb OYMCTKH CTOYHBIX BOJ IO B3BEIICHHBIM BEIIECTBAM
Ogss, Yo OlIpesiensieTcs no Gopmyie:
CHaq_m

Ogss :Ci'loo

Ha4
)

rue: Chau — KOJIMYECTBO B3BEILIEHHBIX BEHIECTB B CTOYHOM BOJAE O OYUCTKH,
Mr/aM%; M - I0IyCTUMOE COJEPKAaHUE B3BEIICHHBIX BELIECTB B COPACHIBAEMBIX B
BOJOEMBbl CTOYHBIX BOJAaX B COOTBETCTBUU C CAHUTApPHBIMU HOpPMaMu
OIIpeIeAeTC U3 YPAaBHEHHMS, MI/IM>:

a~Q-Cp+q-m:(a~Q+q)~(Cp+Chm)

m=Ciim -(aQ/q +1)+ C,

C
Tac: P COACPKAaHNUC B3BCUICHHLIX BCHICCTB B BOJAC BOJOCMA /1O BBIITYCKA B HEI'O

CTOYHBIX BOJ, MF/JI; Clim — AOIIYCTHUMOC II0O CAHUTAPHBIM HOPpMaM YBCIIMYCHHUC

COJIep>KaHMs B3BEILICHHBIX BEUIECTB B BOJE BOJOEMA IOCIIE BITYCKA CTOYHBIX BOJ]
(B 3aBHCHUMOCTH OT BHJIa BOJOTOJL30BaHUS), MI/iI; Q — pacxXxoj pEedYHBIX BO/I,
M3/CYT; ( — pacxoJ CTOYHBIX BOJ, M°/CYT; a KO3()(QHIMEHT CMEIICHUS.

Pacuem korgppuyuenma cmewenua (a) npunar no meroay PposioBa—
Pomzunnepa:
a= (1 — e_“‘ﬁ) / ll + (Q/q)e‘“WJ

rae: | — paccrosiHue mo ¢apBarepy peKd OT MECTa BBITYCKa CTOYHBIX BOJ O
pacueTHOro CTBOpa, M; O — KO3(PPHUIMEHT, YUYUTHIBAIOIIMNA TUAPABINYECKHE
¢dakTopbl cMenienust; Q — pacxoJ BOAbI BOJIOEMa B CTBOPE PEKU Y MECTa BBITyCKa
CTOYHBIX BOJA, M3/C; ( — pacxol CTOYHBIX BOJ, BBIIYCKAEMBIX B BOJOEM
(cpemHecyTOUHBIH), M2,

Kosgppuyuenm, yuumurearowguii cuopasiuueckue pakmopovt cmeuienus (a):

a=CoE/q
roe: © - KOO()(PUIUEHT HM3BWIMCTOCTH PEKU — OTHOIIEHUE JJIMHBI PEKU IO
/
dapBaTepy OT MecTa BBIITyCKa CTOYHBIX BOJ JO PACUETHOTO CTBOpa @ K JUTHHE
y i C=ly/l . @
PEKHU MO MPSIMOM Ha 3TOM K€ YUACTKE , T.e€. P — K03 dUILIMEHT,

3aBHCSAIIMHA OT MECTa BBIYCKA: IpU BhIycke y Oepera ® =1, mpu BbITyCKe B
dapsarep ? =1,5; E — koaddunuent TypOynenTHon quddysum.

E — xoappuyuenm mypoynenmmnoii ougppyzuu:



E:v-H/(2C-r)
)
v
rje: — CpeIHsisi CKOPOCTh TE€UEHHUSI PEKM Ha YYaCTKE MEXKJY BBIITYCKOM
CTOYHBIX BOJ U PACUETHBIM CTBOpPOM, M/c; H — cpenHsia riiyOuHa peku Ha TOM ke
yuactke, M; C — kosdpdumument Hlesu, mns paBHuHHbIX pek C=40; r —
ko3 puIeHT mepoxoBaTocTH byccuHecky.

Kos¢ppunuent mepoxoBaroctu byccunecky — r

r=24/981~25

Bo wu30exanme OTIOKEHHS B3BCIICHHBIX BCIIECTB B BOJIOEME, HX
TUJpaBINYECcKas KPYIMHOCTh HE J0JKHA npeBbiiath 0,4 MM/C MIPU BBIITYCKE B PEKY
nu 0,2 mm/c — B Bomoxpanwmmiie. Eciu B CTOYHOM BOJE KOHIIGHTpAIus
B3BCILICHHBIX BEIIECTB HE YJOBIETBOPSET 3TOMY TPEOOBaHUIO, TO CTOYHYIO BOIY
nepes cOpocoM B BOJIOEM HEOOXOJMMO OTCTAMBATh JIUIA OCAXKJICHHS B3BEIICHHBIX
BEIIECCTB YKAa3aHHOM TMIPABIMYECKON KPYITHOCTH.

Ilpu copoce cmounvlx 600, coodeprycawiux MmMOKCUYUHbBIE 6euiecmed,
HEOOXOJIMMO IMPOU3BECTH OILICHKY KadecTBa cOpachIBaéMOM BOJBI MO MPEIEITbHO
JIOIMYCTUMOM KOHIIEHTPALIUU:

Cron = (n - 1)' (Clim - Cp )+ Clim

C C
rjae: KOH y P KOHIIEHTpAIWs 3arpsA3HSIONICTO BEIIECTBA COOTBETCTBEHHO

JJIA HOpMaTHBHO-OqHHIGHHOﬁ CTOYHOM BOJbI U B PCKC BLIIIIC MCCTA BBIITYCKA, MF/JI;

Ciim  npesiesbHO MOIYCTHMAs KOHIEHTDALMS, €CIIH B BOLE NPHCYTCTBYET OIUH
BU/I 3arpsI3HEHUI; N — KO3PPULMEHT pa30aBiIeHUs:
+a
go4tag
q

2. Onpedenenue Heo0xo00umoii cmenenu o4ucmxu cmouHvix 600 no BIIKou

o o L, >L
Ecmu dakruaeckas BIIK ., moaaexarieit cOpocy CTOUHOM BOJBI ¢ cm

TO BOJ4 OO BBIIIYCKAa B BOJOCM JOJIZKHA OBITH O4YHIIICHA. H€06XOI[I/IMa$I CTCIICHDb

OYHUCTKH I prix, Yo onpeaesiercs mo GopmyJie:

La — LKOH .100
L

a

prK =
rie: La daktrueckas BI1K ., moanexamieir cOpocy CTOYHOM BOJIBI.

IIpu pacuere yuutbiBaercs cHuxeHue BIIK Boawl 3a cuer pazbaBieHus
CTOYHBIX BOJI BOJOW BOJOEMa, a TaKXKe 3a CUET OMOXMMHUYECKUX IMPOIECCOB
CaMOOYHIIEHUS] CTOYHBIX BOJ] OT OPTAaHUYECKUX BEIECTB.

bananc OuoxuMuyeckoil MNOTPEOHOCTH B KHCIOPOAE CMECH pPEYHOW U
CTOYHOM BOJI B PaCUE€THOM TOUKE BBIPAKAETCS CJIEIYIOIIUM ypaBHEHUEM:

—k

—k '
q - Loy -10 CTt"'a'Q'Lp'lo P =(q+a'Q)'Llim’



L o
rae: “koH  BIIKyom CTOYHOM BOABI, KOTOpAs IOJDKHA OBITh IOCTUTHYTA B MPOLIECCEe

L o
ounctku, Mr/it; P BIIKom peuHON BOJIBI O MECTa BBIITYCKA CTOYHBIX BOJ, MI/J;

Liim npenenbHo ponycrtumas bIIK o cmecm pedHoM M CTOYHOM BOABI B

k, uk
pacuyeTHOM CTBOpE, MI/I; ~ <"~ "7 KOHCTAHTBI CKOPOCTH MOTPEOJICHUSI KUCIOPOAa
CTOYHOW JKHIKOCTBIO M PAcCTBOPEHUs KHUCIOpoAa B peYHOM Bome; [ —
OPOAODKUTEIBHOCTh MpoOera BOABI OT MECTa BBIIYCKa CTOYHBIX BOJ J0
pPacyeTHOrO IyHKTa, CYyT.
CrnenoBatelnbHO:
a-Q -kt Liim
Lyou :ﬁ(l’lim _Lp 10 7P )—'—ﬁ
q-107"er 10 er
IIpOOIKATENBHOCTD IEPEMEILIEHHS BOJBI OT MECTA BBIIYCKa CTOYHBIX BOJ

JIO pacueTHOro CTBOpa (CYT):
t =14 /(v-86400)

rIe: lq’ — JTMHA PEKH 1O (papBaTepy OT MECTa BBIMMYCKAa CTOYHBIX BOJ JO ITyHKTA
BO3MOYKHOTO BOJIOIIOJIB30BAHUS, M; ¥V — CPeIHSS CKOPOCTh TCUCHUS PEKH, M/C.
EctecTBeHHass CKOPOCTh OMOXMMHYECKOW OYHMCTKH TPUPOJHBIX CTOYHBIX
BOJI CYIIECTBEHHO 3aBUCHUT OT TeMmrieparypbl. [103ToMy HEOOXOIMMO yUYHUTHIBATH
3aBUCUMOCTH CKOPOCTH TTOTPEOICHUS KUCIOPOaa CTOYHOM KUIKOCTHIO M CKOPOCTH
PacCTBOPEHMSI KUCIIOPOIa B PEYHOU BOJIE OT TEMITEPATYPHI.
Tabmuma 4.

k
3HauYeHUs] KOHCTAHTBI CKOPOCTH MOTpeOIeHUs Kucaopoaa (<) B
3aBHCHMOCTH OT TeMIIEpaTypbl CTOYHOM KUAKOCTU

Temmneparypa CTOUHOM KUIKOCTH, °C

0 S) 9 12 |15 18 20 22 24 26 |28 30

ker 0,04 0,05 0,06 0,07 00800910 |0,110,12 0,13 0,14 (0,158

Tabmuma 5.
3Ha4YeHUs] KOHCTAHTBI CKOPOCTH PaCTBOPEHHS KUCIIOPOIa (kP )
XapakTepuCcTHUKa 3Ha4YCHUSA KOHCTAHTHI CKOpOCTH pacTBOpEHUA
BOJOEMA KUCJIOPO/ia B pEYHOM BoJie K, mpu Temrieparype BOJIbI B
BogoeMe, °C

5 10 15 20 25 30
CrabonpoToUyHbIe WA 0,05 — 0,11 0,15 — —
HETPOTOYHBIE
BOJIOXPAHWJIUILIA
Pexn ¢ manoii ckopoctero | 0,16 0,17 0,185 | 0,2 0,215 0,236
tederns (V<0,5 m/c)
Pexun c oomemori | 0,38 | 0,425 | 0,46 0,5 0,54 0,585
ckopoctbto Tedenust (V>0,5
M/C)
Manbie pekn ¢ ObICTpbIM — 0,684 0,74 0,8 0,865 0,935
TeyeHueM (V>1 m/c)




3. Onpedenenue HeoOXO00UMOU CHIENeHU OYUCHIKU CHIOYHBIX 600 HO
memnepamype 600bl

Pacuer mpou3BOAMTCS B COOTBETCTBHUM C CAHUTAPHBIMU TPEeOOBaHUSIMH,
OTPaHUYMBAIOIIMMHU  TIOBBIIIEHUWE JIETHEH TeMIeparypbl BOABI 32  CUET
MOCTYIIJICHUSI B BOJJOEM CTOYHBIX BOJI [0 YPAaBHEHHUIO:

aQ
Ticon :(7"'1]'Tlim +Tp

T .
rie: KOH peMIiepaTypa CTOYHBIX BOJI, ITPU KOTOPOH COOJIIOIAETCS CAHUTAPHOE
TpeOOBaHME  OTHOCHUTEIBHO  TEMIEpaTypbl BOABI B  CTBOpPE  IIYHKTa

T
BOJOITIOJIBb30BaHMA, P MakcumabHas TCMIICpaTypa BOJbI BOAOCMaA OO0 BBIITYCKa

CTOYHBIX BOJ B JIETHEE BpeMs; lim  joImycTHMOE HOBBIIICHHE (He Goliee, YeM Ha
3 C) TemriepaTypbl BOJIbI BOJOEMA.
4. Onpeoenenue HeoOX00umMoll cmeneHu pa3zdasneHus no 3anaxy, OKpacke u
npueKxycy

B Tex cnydasx, korja HMMEIOTCS aHaJIW3bl CTOYHBIX BOJ C YyKa3aHUEM
CTeNEHU pa30aBJieHUs, IPU KOTOPOM OKpacka M 3amax CTOYHBIX BOJI HCUE3AIOT,
JIOCTATOYHO CpPABHEHUE BEJIMYMHBI pa30aBICHUs, YKA3aHHOW B aHaju3e, C
pacyeTHON BEJIMYMHOU pa3z0aBliCeHUs, KOTOPOE BO3MOXKHO Yy PacUETHOTO CTBOpA.
OT0 IPOBOJUTCS, YTOOBI PEIIUTH BOIPOC O HEOOXOAUMOCTH OYUCTKU CTOYHBIX BOJ
B OTHOILIEHUH 3araxa U OKPacKu Mepes UX CIyCKOM B BOJIOEM.

5. Onpeoenenue nHeo6X00uUMOil cmeneHu OYUCMKU HO USMEHEHUI) AKMUBHOU
peaxkuuu cpeowl

[Ipu BbIMyCKE B BOAOEM KHCIBIX U IIEIOYHBIX CTOKOB HEOOXOAUMO
YUUTBHIBaTh HEUTPAIU3YIONIYI0O CHOCOOHOCTh BoJgoeMa. B Bome Bojgoema
cogepxkarcss ruapokapooHarel kKaiblmsg Ca(HCOs), u wmaraus Mg(HCOs)s,
o0yCNOBIMBAIOIIME €€ KapOOHATHYIO JKECTKOCTb, a TaKXe YyroyibHas KHCJIOTa.
Kucnorsl, nocrynatonge B BOJAOEM C IPOU3BOJCTBEHHBIMH CTOYHBIMH BOJAMH,
B3aMMOJICUCTBYIOT C THAPOKapOOHATaMH, BBITECHSS M3 HUX TUOKCH] YIJIEepoja.
[Ipu »TOM cojaepkaHWe THAPOKAPOOHATOB B BojA€ (T.e. €€ IIEJTOYHOCTD)
YMEHBIIAETCS, a COAEPKaHUE CBOOOTHOM YIIEKUCIOTh YBEIMUYUBAETCS.

Peaknust HelTpanuzanuu (Hampumep, CEpHOUM KUCIOThI) B BOJOEME 3a CUET
TUAPOKApOOHATOB KAJIbLIUS MPOTEKAET Mo GopMmyiie:

Ca(HCOs3), + H,SO, = CaS0, + 2H,0 + 2CO,

[ToctyruieHne B BOJOEM IIEIOYHBIX CTOYHBIX BOJ TPHUBOIUT K WX
B3aMMOJICHCTBHIO CO CBOOOIHBIM JAMOKCHIOM yriiepona. [Ipu 3ToM IIenouyHOCTh
BOJIBI BOJIOEMA yBEIIMYMBACTCS. Peakius B 3TOM Cilydae MOXKET MPOTEKaTh IIO
cienytomiei hopmyse:

2NaOH + CO, — Na,CO; + H,O



[Ipu cOpoce B BOJOEM KHUCIBIX CTOYHBIX BOJ MX CIIEAYyEeT HOPMHUPOBATH IO
3HaueHuI0 pH peuHnon Boabl
n A[HCO;]-n,B .

>6,5
[CO,] ’
HPAT'FH(I) .

pH, =pk,+lg

rae: pHg — pH peuHoli Boibl B KOHTPOJIBHOM IIYHKTE IPU (PAKTUUECKOM PEXUME;

phy OTPHUIIATENBHBIA JOTapU(M TMEpPBOl KOHCTAHTHI JTUCCOLMALMU YTOJIBHOM
KHCJIOTBI;

[HCO5] KOHLIEHTpaus TruApokapbonatoB, wmmons/amS; CO;  —

KOHIICHTpAIUsl UOKCHIA YIJIEpOaa, MMOJIb-IKB/ e, Np U Ny — KPaTHOCTH
pa30aBiieHus, pacueTHAs U (PaKTUYECKas:

A=1+107" 7P,

[HCO; - [€0,] 10 Pk
44 _

B

[Ipu cOpoce B BOAOEM ILIEJIOYHBIX CTOYHBIX BOJ TAaKKE OIPEAENIIeTCS
3HaueHue pH pedHou BoabI:

U op o 1o AIHCO 1027308
pH, = pk,+1g <8,
v [CO, ]

nPAT—n¢~B

_ _1nPHe Pk,
rjae: 4=0,273-10 ; B - ompenensieTcs Takxke, Kak U MpHU cOPOCe KUCIBIX

CTOYHBIX BOJ.

IMMPAKTUYECKAS PABOTA Ne3
no muciimmuimae  b1.B.J1B.02.02 Meponpustisa 0o oXpaHe OKPYKAIOIIEH CPEILI

[OPU SKCIIJIYAaTAILIUU DHECPIrOYCTAHOBOK
(raumenosanue oucyuniumol)

Meroauka pacuera MecKOJIOBOK.
PacueT ropu3oHTaIBHBIX U adPUPYEMBIX MTECKOJIOBOK 3aKIIOYACTCS B ONPEICIICHUN
pa3MepoB TMOTIEPEYHOTO UX CCUSHUS U JJTUHBI.
1) ITnowaow ceuenus neckonosKu, M2

F=Q/vn,

rae: Q — MakCHMaJbHBII PAacXoj CTOYHBIX BOJ, M°/C; V— IIPOIOJbHAS CKOPOCTh
JBUKEHHUS BOJIbI, TPUHMMaeMas B 3aBUCHUMOCTH OT pPacy€THOIo JguUaMeTpa
YJIaBIMBAEMBIX YACTHUIl MecKa, npunumaem 0,2 m/c; N — KOAUYECTBO OTICICHHIMA
TIECKOJIOBOK.



N .
N/ -
A= L B

Puc.2. IleckoiioBka ropu3oHTAIEHAS
1-nomox nooarowuii; 2-ypogensv 600vl; 3-c10u necka, 4-10mox omeoosuutl, NPUsIMox

2) /[nuny neckonogxu (puc. 2) BEIYUCISIOT TI0 (hopMyIIe:

L=K-h_ v/u,

rae: hmax = h1 — TiIyOMHa TPOTOYHOW YACTH TICCKOJIOBKH, M; Uy —
TUJpaBIMYecKas KpPYIMHOCTh TII€CKa pacueTHoro jauamerpa, wm/c); K —
KO3((PUIIMEHT, YUYUTHIBAIOIIMN BIMAHUE TYpOYJIEHTHOCTH U IPYrux (pakTOpoB Ha
paboTy MECKOJIOBOK:

Uy

Ju. —0,0025v°

B=F/ hl.

K=
3) Lllupuna neckonosku, m:

4) Obwas évbicoma neckol08KU, M:
H= h;+h,+hs+h,

rae: hy, hy, hs m hy — cooTBeTCTBEHHO BBICOTA MPOTOYHON YACTH, CIIOS ITECKa,
HAJBOJHOM YacTH 1 npusaMKH (mpuauMaem: ha=h;; h,=h3=h,/2).
5) Vkaon Onuwa (mawneenc yena) 0ns Cnoazanus Cc1os Necka K HNPUSMKY
npunumarom 0,2-0,4.
6) Hauepmumv cxemy 20pu30oHmMaivbHoOU NeCKON08KU (puc.2) ¢ NoLyYyeHHbIMU
pasmepami.

Paccunraiite pa3mepbl NMECKOJIOBKM W HAYEPTUTE CXEMY IO CIICTYHOIIUM
UCXOIHBIM JTaHHEIM.

Tabmnuria 6.
Hcxonubie nanHbie (BapyaHThI)
Ne Q, M*/u n h1, M Uo, MM/C
BapHaHTa

1,10 500 1 0,7 24,2
2,11 400 1 0,5 29,7
3,12 300 1 0,6 35,1
4,13 100 1 0,7 40,7
5,14 70 1 0,8 51,6




6,15 50 1 0,4 24,2
7,16 1000 2 1 29,7
8, 17 700 2 0,9 351
9,18 500 1 0,8 40,7

[IpeacraBnsiem mnpuMep pemieHus 3agadd Ha pacdeT IPPEKTHUBHOCTH
pabOoTHI TECKOJIOBKH.

Ipumep. PaccuntaTth KOHUEHTpanMIO TEeCKa B CTOYHOM BOJE,
MOCTYMNAIOMIEH HAa OYUCTHYIO CTaHIMIO, U 3(P(OEKTUBHOCTh PaOOTHI MECKOJIOBOK,
€cnu 3aJepKuBaeTcs mecka 15 am® Ha 1000 ™3, coJepKaHUE TEeCKa B OCAJKE
MEPBUYHBIX OTCTOMHHUKOB 6 % (M0 Macce), KOJWYECTBO ATOTO 0CaJIKa COCTABISAET
0,25 % o o6bemMy OT pacxojia 00padaTeiBacMOI BOBI, BIIAXKHOCTh ocajika 93 %.

Pemienne. OOImee KOJMMYECTBO IECKa OIpeessercs Kak cyMMa Iiecka,
3a71eP>KUBAEMOI0 TIECKOJIOBKAaMHU U IIEPBUYHBIMU OTCTOMHUKAMMU.

Paccuntaem yacTh mecka, ynaBJIMBAa€MOrO IECKOJOBKAaMH, IPU STOM BCE
pacueTsl mpuseneM K 1 am® CTOYHOM BOABI, KAK U IPUHATO IS BBIPAKCHHS
KOHIICHTPAIUH 110 JIIOOOMY BUY 3arpsi3HCHUH.

W3 ycnoBus 3a1auu CleLyeT, YTO B MECKOJIOBKax Ha 1 am® cTouHOM BOmbI
sanepxuBaerca 0,015 cm® mecka mo o0wvemy. OObEMHYIO MacCy IecKa IIPH
pacueTax IpuHMMaeM paBHoi 1,5 T/m3, uim 1,5 r/em®,

CrnenoBaresibHO, B IECKOJIOBKAX YJIaBIMBAETCS IecKa (Mo Macce)

0,015 - 1,5 =0,0225 r/am® = 22,5 mr/mm°.

Janee ompexaensieM 4YacTh IIECKa, YIAISIEMOIO C OCAaJAKOM TEPBUYHBIX
oTcTolHMKOB. I10 ycioBuio ¢ 2 qvM° 00pabaTeiBaeMoii Bojbl 00pa3yeTcsi ocajka
0,25 %, wm 2,5 cm®/nm3. Tlo mMacce npu BiakHOCTH ocanka 93 % (1 00beMHOM
macce 1r/cm®) cyxoro Bemiecta ocanka Ha 1 av® Boxsl Oyer:

2,51°0,07 =0,175 /o3, w175 mr/nm®

Tak kak KOJIMYECTBO IIECKa cocTaBiisieT 6% IO Macce MO OTHOLIEHUIO K
CyXOMY BEIIIECTBY OcCajika, TO Macca Iecka B ocajike OyaeT:

175 0,06 = 10,5 mr/am®
Takum o0pa3oM, B HMCXOJHON CTOYHOM BoOjJE€ 0O0IIEe COACp)KAHHUE IeCcKa

coctaBmwio 22,5 + 10,5 = 33 wmr/am®. U3 3TOro Koim4ecTBa MECKOJIOBKAMHU
3azep:kano 22,5 mr/am3, um 68,2 % mecka.

Tabmuma 7.
WcxonHbie naHHbIe AJ1 MpaKTUIecKor padboThl Ne3
Bapuant | 3agepxxuBaercs | MaccoBast KommuectBo Brnaxnocts
Ne necka B | JIOJIA TleCKa B | oOpasyrolerocss ocaaka B | ocanuka, %
TTECKOJIOBKE, ocaJike % 1Mo 00BeMy OT pacxoja
am3/1000 B MEePBUYHBIX o0OpabarbIiBaeMO BOJIBI,

OTCTOMHHKOB,

%




1 14 5 0,25 95
2 13 4 0,30 94
3 12 4 0,33 93
4 11 6 0,35 92
5 10 7 0,25 91
6 12 7 0,27 90
7 13 6 0,26 89
8 15 6 0,28 88
9 16 3) 0,26 93
10 17 5 0,33 87

CI[GJI&TB YCPTCIK U BBIBOA 110 PC3YyJIbTATaM.

Kpurtepuu oumenku: OIEHKa 32 BBINOJHEHUE KaXJIOW MPAKTHYECKOU
paboThI, OCYIIECTBIISIETCS B COOTBETCTBUU C OAJUTbHO-PEUTHHIOBON CUCTEMOU U
npeanojaraeT MaKCHUMalbHbIA Oamnm —7 0amioB, MUHUMAaJIbHBIN—4 Oasia.
OrneHnBaHNue OTBETA CTYJIEHTA MTPOU3BOAUTCS MO CIASAYIONIEH ITKaje OaJlIoB:

7 0aJ1J710B BBICTABJISICTCS CTY/ICHTY, €CJIM OH BJIaJIeeT Pa3HOCTOPOHHUMH HaBbIKAMU
U TpUEeMaMH BBIIOJHEHHUS MPAKTHUYECKUX 3a/lay, MPaBWIbHO W 0e3 OomuboK
BBITIOJTHSIET 3a/1a4H.

6 ©0a/ul0B BBICTABIACTCA CTYAEHTY, €CIM OH TMPaBWIbHO MPUMEHSET
TEOPETUYECKHE TIOJOKEHHSI TPH PELIEHUH 3a/ad, HO B PEIICHHH HMEITCA
HEe0OJIbLINE TOTPEIIHOCTH.

S5 0a/ulOB BBICTABISIETCS CTYAEGHTY, €CIM OH JIONYCKaeT HETOYHOCTH,
HEJOCTATOYHO TNPABWIBHO MCHOJB3YeT (OpMyJbl, HapylIaeT JIOTUYECKYIO
MOCJIEIOBATEILHOCTH B PELICHUU.

4 0aju1a BBICTABJISETCS CTYIEHTY, KOTOPBIA JOMYCKaeT CYIIECTBEHHBIC OIIMOKH,

HEYBEPEHHO, C OOJBIIMMU 3aTPYTHEHUSIMH UCTIOIB3YET (POPMYIIBIL.

MuHnucTepcTBO HayKH | BhIcIero oopazoBanus Poccuiickoit deneparuu
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM UHCTUTYT ((puran)
dbenepaabHOro rocy/1apCTBEHHOTO OIOJPKETHOTO 00Pa30BaTEIbHOTO YUPEKIACHUS
BBICIIEr0 00Opa30BaHuUs
«KazaHckuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOIOTUYECKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Dakynomem UHDOPMAYUOHHBIX TMEXHOI02UU

Kagheopa Inexkmpomexnuku u snepeoobecneuenus npeonpusmuil
HamnpapneHnue moAroTOBKH/CIIEIIUATBHOCTD: 13.03.01 TemmodHEepreTuka "
TEIJIOTEXHUKA
[Ipoduns/mporpamma: DHeproobecneyeHue npeanpUsITun
Cemectp_5/7




Joxan
no quciniuinae  B1.B.J1B.02.02 MeponpuiaTus 00 OXpaHe OKPYKAIOMIEN cpeabl

[IPU 3KCIIJIYATALIMHU DHEPIrOYCTAHOBOK
(raumenosanue oucyunaumvl)

TeMbl JOKJIaa:

HasnadeHnne m OCHOBHBIC METOIbI (PM3HUKO-XUMHYECKOW OYUCTKHA CTOYHBIX BO/I.
MeTobl OUYMCTKU CTOYHBIX BOJI OT KOJUIOUJHBIX TPUMECEH.
DIEeKTPOKOAryISIUOHHBIE YCTAHOBKH.

CopO1moHHBIE METOABI OYUCTKH CTOUYHBIX BOJI.

DI0TAIIMOHHBIA METOJ] OUYUCTKH CTOYHBIX BOJI.

CrnenuanbHble METO/Ibl OYMCTKUA MPOMBIIUICHHBIX CTOYHBIX BOJI: DKCTPAKIIHS,
HOHHBIN 00MEH, 2JIEKTPOINAIIN3.

7. MemOpaHHBIC METOJIbI OUUCTKH CTOYHBIX BOJI.

AN e

Kputepuu ounenku: BricTyIieHHe CTyJaeHTa ¢ JIOKJIAIOM IIpeIoiaraet
3HAYMTEIHLHYI0 CAMOCTOSITEIIBHYIO paboTy cTyaeHTa. JloKimaa TOKEH BBIMOIHATH
psaa TpeOOBaHWMU: €ro CoJep)KaHHUEe COOTBETCTBOBATH 3asBIICHHOW TeMe; IeNn
COOTBETCTBOBATh 3aJayaM; JIOTHYHOCTh M IIOCJEIOBATENLHOCTE H3JI0KEHHS
MaTepHuana; CocoOOHOCTh K padoTe ¢ JUTepaTypHbIMU HCTOYHHMKaMHU, MHTepHeT-
pecypcaMu, CHOPaBOYHOH ¥  DHIMKJIONCIWYSCKON  JIMTEpaTypoil; o0beM
WCCJICIOBAHHOMN JINTEPATYPhl U APYTUX UCTOYHUKOB MH(POPMAIINH; CIIOCOOHOCTD K
aHaJau3y ¥ 0000IIeHUI0 HHPOPMAITMOHHOTO MaTepHrala, CTeIeHb IOJIHOTH 0030pa
COCTOSIHHSI BOIIPOCa; OOOCHOBAHHOCTH BBIBOJIOB;, IPABUJIBHOCTH OGOPMIICHUS
(COOTBETCTBHE CTaHAAPTY, CTPYKTYpHas YIOPSIOYCHHOCTh, CCBUIKH, IIUTATHI,
tabmunpsl U T.0.). llkana muddepennmpoBana mo psgy kpurepueB. OOmmii
pe3yabTaT CKJIaABIBACTCA KaK CyMMa OasIOB MO MPEACTABICHHBIM KPUTEPHUSIM.
MuHuMaIbHOE KOJUYECTBO OA/UIOB 3a BBICTYIUICHHE C JOKJIagoM — 6 Oasios,
MaKCHUMAJIbHBIN 0asil 3a BHICTYIUJICHUE C JOKJIAI0M — 9 GaslioB.

Kpurepuii oueHku ALl
[TonHOE packpeiTHE TPOOIEMBI 2
Hanuuue npeseHranuu 3
Hanuare oTBETOB Ha BONPOCHI Ay IUTOPUU 2
JlornyHOCTH ¥ MOCIEN0BATEILHOCTD N3JI0KCHHUS 2
Hmoeo 9

MuHucTepcTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit denepanuun
HwxHekamMckuii XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prmmrain)
dbeneparbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00Pa30BaATEIILHOTO YUPEKACHUS
BBICIIIETO O0Opa30BaHUs
«KazaHckuil HaMOHAJILHBIN UCCIIE0BATEIbCKIUIN TEXHOJIOTMUECKUHN




YHUBEPCUTET
(HXTHU ®I'bBOY BO «KHUTY»)

Dakynbmem UHDOPMAYUOHHBIX MEXHOI02UL

Kageopa Dnekmpomexnuku u snepeoobecneyenus npeonpusmuil
HampaBnenue mOATOTOBKH/CIIEIIMATBHOCTH: 13.03.01 TennosHepreTuka u
TEIJIOTEXHUKA
[Ipodunb/mporpammar DHeprooOecnedeHrne TPeInpPUITHNA
Cemectp_5/7

INPAKTUYECKAS PABOTA Ne4
0 JUCLUIUINHE b1.B.JIB.02.02 MeponpusaTust 10 OXpaHe OKpPY Karoliei
Cpeibl IIPH DKCILTYyaTaIlny SHEPIrOYCTAHOBOK
Pacuer BepTHKAJBLHOIO 3KCTPaKkTOopa. MeToauka pacuera
1. dakTop 3KCTpaKIMHU:

y=SBX g,

=

C.BHK
rne Cox m Cyx — BxoaHas u Tpebyemas Bbixoanas (ITJAK) koHuenTpanus
3arps3HSIOLIETO BEIIECTBA B CTOYHOM BOJE.
2. OOBEMHBII pacXoJ1 SKCTpareHTa, M>/4

w i
m

rae Qg — pacxXo CTOYHOM BOABI, M/4; M - KO3(Q(HUIUEHT pacipeaeIeHHs.
3. KoHieHTpanus H3BJICUYEHHOTO BEIIECTBA B JIKCTpakTe (IIPU HCXOTHOM

YUCTOM DKCTpPAreHTe), MIr/am>

1+w

Cs

4. Tpebyemast CTETIEHb KCTPAKIUU:
y _ m-Qs
1+y Qeg+m-Q,
5. [TonepeyHoe cedeHue anmnapara, M>
Qee - Q4
rae Qcs, Q5 — pacxox CTOYHON BOJIBI M DKCTPAreHTa, M>/C; W — CKOPOCTh MOTOKA,

Mm/c. B pacuerax w=0,02 m/c.
6. luameTp KOJIOHHBI,

'r'|=

5:

D=.45/7,

7. BoicoTa xononunsl, Mm: H=(5+7)D.
8. Bricota BbiBos1a T® (M3 ypaBHEHUSI COOOIIAIOIIUX COCYIOB), M

h=FTn_+h,
Pt



rae h, uh, mroraoctu JI® u T® (Boasr), p,=1000 kr/m3; h;, u h, — BeicOTEI JID 1
T®. Ipunumas, yro H=h, +h,, Mmoxxao 3amate h, wiu h, (Hanpumep, h, =H/7) u
paccuuraTth BbICOTY BbIBOJIA TO.

Tabumuna 8.
Hexoguele maHHEIE (BADHAHTEL).

Mo JaTpAsHE- FECTPareHT [P m Qe Coax Cmme.
Bap. | INee BEMIECTEC KD/M° Mo | Mr/ac | mrar
1,10 AHpaHE Toayon 867 19 70 2,2 0,1
2,11 Bernzoftaaz Toayon 867 12 60 12 0,5

EHCIOTA
3,12 | MypaepHEEH | AMEICBEIR 214 3 30 15 0.6
ANEJETHT CITHPT
4,13 | IlmxpHECEAT Benzon 379 5 o0 13 0,5
EHCIOTA
5,14 Ieprgn= Toayon 857 9 100 5 0,2
3,15 | Camaoenosaz ArmeToH a0 126 110 10 0.4
EHCIOTA
7,16 Tonyuons Eenson 879 60 20 14 0,3
g, 17 Peron Toayon 867 0 130 2 0,1
9 18 Xnopvrcye- AwBToBEIA 814 16 120 9 0,3
HAd KHACTOTA CITHPT

INPAKTHYECKAS PABOTA Ne5
0 JTUCLHUILINHE b1.B.JIB.02.02 MeponpusTis II0 OXpaHe OKPYKAIOIIEH

CpCAbl IIPU SKCIIJIYyaTallu S3HECPTOYCTAHOBOK
(raumenosanue oucyuniumnwvi)

Pacuer 3epHUCTBIX GUILTPOB.

[Ipu pacuere PuIbTpOB HEOOXOAUMO OMPENETUTH CYMMAapHYIO TUIONIAIb
unstpos Fy, M2, umcno ¢uastpoB N, miomans oxHoro ¢uiusrpa F, M2
pacueTHyI0 CKOPOCTb (PHIIBTPALMH Vp, M/Y, HpU CIeOYIOUUX UCXOOHBIX OAHHbIX.
pacxod cmounvix 600 Q, M>/cym, NPOOOIICUMENLHOCHb NPOCMOSL 0OHO20
Qunempa npu npomwviéke t, 4, KOHYESHMPAYus G36CULEHHbIX YACMUY HA 6X00e 8
Qunomp ¢, ma/ om>.

Memoouxa pacuema
1. ITomyuuTs ucxonuele naHHble: Qp, ¢, (Tabs. 9). HazHaunTh 4ncIo n NPOMBIBOK
GuibTpoB B cyTku: n=1 npu ¢<20 mr/n u n=2 npu c>20 mr/ am3,

2. PaccunTaTh HUPKYJISIIIMOHHBIN (MIPOMBIBOYHBIN) pacxo Qy B 3aBUCUMOCTH OT
YKCJIa MPOMBIBOK (PHIIBTPOB B CYTKH.

Q.,=0,025Q,, npu n=1,

Q.=0,05Qy, mpu n=2 .
3. OnpeaenuTh pacyeTHY0 CKOPOCTh (GUIBTPOBAHMS, M/U:

Vp=V(N-m)/N,

r7le CKOPOCTh (PMIIBTPOBAHUS MPH (POPCUPOBAHHOM PEKHUME MPUHUMAETCs Vg=12-
14 m/1, m — 4uciao GUIABTPOB, HAXOIANIUXCS B PEMOHTE WM Ha TPOMBIBKE,
npuHumMaetcss m=2 npu N<20 u m=3 npu N>20.



4. OnpenenuTs CyMMapHYIO IIOMans GHIbTPOB, M2:

Fy=(Qp+Qu)/(24v,-v,),
/i€ MPOJIOKUTENLHOCTh IPOCTOSI OJTHOTO (DUIIBTpa MPU MPOMBIBKE TPUHUMAECTCS
t=0,5+0,6 4.
5. Onpeaenuts MmIoma b OAHOTO GpUiIbTpa, M
F=Fs/N.

N3 KOHCTPYKIIMOHHBIX COOOpakKeHWH IUIONIab OAHOTO (PUIIbTpa AOJHKHA
oot He Oomee 50 Mm% Ecimm F>50 M?, Torma HEOOXOIMMO HCXOMHOE YHCIIO
GUIBTPOB yBE-IMYUTh HAa 2 W TMOBTOPUTH pacyeT Mo M. 3-5 10 JOCTHXKEHUS
ycnosus F<50 M2, yautsisas, uto m=3 npu N>20.

6. OnpenenuTs JUaMeTp OJHOTO PUIBTPa, M

D =\4F/r,

H=h;+h,+h;,
rae hy, hy, hz - cooTBeTCTBEHHO BBICOTA C10s I'paBHs, IIECKA U OCBETICHHON BOIBI
(tabun. 9). [Ipuanmaem hs=h;.
8. HauepTtuth cxeMy 3epHUCTOTO QUIBTPA C MOJIYICHHBIMHA Pa3MEPaAMHU.
Paccuuraiite pa3mepsl puiabTpa U napaMeTpbl UWILTPANMHA TPH UCXOTHBIX
JAHHBIX 10 Ta0JHIE 9.

2.

7. BoicoTa dunbTpa, M:

Ta6auua 9.
Wcxonnbie naHHbIe (BapUaHTHI)

No Qps c, Pasmep 3epen, mm Bricota cnos, hi, Mcxomanoe
BapuaHTa M>/CyT |MI/a h2, M YUCIIO
rpaBUsl ECKa TpaBUs |HecKa  |(PUIBTPOB,
N
1,10 10000 10 20-40 2-5 10,2-0,25| 0,5-0,7 15
2,11 14000 12 10-20 1-2 0,2-0,3 | 1,3-15 15
3,12 18000 15 5-10 1-2 0,3-04 | 1,3-1,5 15
4,13 22000 18 20-40 2-5 10,2-0,25 0,5-0,7 15
5,14 26000 22 10-20 1-2 0,2-0,3 | 1,3-1,5 23
6, 15 30000 26 5-10 1-2 0,3-0,4 | 1,3-15 23
7,16 34000 30 20-40 2-5 10,2-0,25| 0,5-0,7 23
8, 17 38000 35 10-20 1-2 0,2-0,3 | 1,3-15 23
9, 18 42000 40 5-10 1-2 0,3-04 | 1,3-1,5 23

10 AU CHUIIIINHEC

IHPAKTHYECKAS PABOTA Ne6

b1.B.JIB.02.02 Meponpudarus 1o 0XpaHe OKPVKAIOIIEH CPEabI

IIPH SKCIIyaTalli SHEPIOYCTAHOBOK

(raumenosanue oucyuniumvl)

OnpeneMTh OCHOBHBIE IapaMeTPhI a3poTeHKa. MeToauka pacuera
1. AnUTenbHOCTh a’pallii PacCUUThIBAETCA 1O (HOpMYJIE, U:

Lo-L;
a-p




rae Lo u L - BIIK;o5 TOCTyMarOIIEH CTOYHOM ¥ OYUIIIEHHOW BOJIBI, MT/ ame;
a — KOHIIEHTpAIlUs uja B adPOTEHKE, I/JI; p - CKOPOCTh OKUCIICHUSI 3arps3HEHUS Ha
1 r cyxoit 6uomaccel, Mr (BIIK)/(rq).
2. VenbHbli pacxoj BO3ayxa, M° Bo3Lyxa/ M° CT. BOJBI:

ZI:LD _Ll:l .
100k kongnqle—b)

rae z=2mr(O2)/mr(BIIK) — ymenbHBIN pacxon kucimopoxaa; ki — koaddummeHt,
YUUTBHIBAIOIIMM THUIl a’paTopa, sBISIOmENcs (QyHKUMEW TIJIOMAAn, 3aHsATON
a’paTopaMM 0 OTHOLICHHIO K ILIONIAJU 3€pKaja BOABI B adpoTeHKe; kp,=h%®" —
KO3(phULIMEHT, YUYUTHIBAIOUIUNA TIyOHHY MOTpYyKeHHUs a’paropa (Hampumep, h=3
M); n1 - KO3 PUIMEHT, yueTa Temneparypsl (Harpumep, rnpu t=24°C, tabdn. 5.7); ny
— Kod(h(dUIIMEHT KadecTBa BOJbBI; C — PACTBOPUMOCTb KHCIOpoJa, MI/ii; b —
JIOTYCTUMAasi MUHUMAaJIbHasi KOHIIGHTpAIlMs KUCJIOpPOJa, KOTopas HE JUMUTUPYET
CKOPOCTH OKHUCJICHUS, IpUHUMaeM b=3 mr/am3,

Ta6auua 10.
Koaddumuent yuera temneparypsl ny

Annry /LELGES LBl F "RAAEL LAANELLGJFERL P lRRAL LE
e wlr s 'l r .

t,°C 5 10 12 14 16 18 20 |22 |24 |26 | 28
€, MI/T 128113108 10398 |94 |90 |87 [83)80]77
1 05 [063 (069 |076[083 0091|1011 (12]13[14

3.00beM adpoTeHKa, M
V=Q,
rae Q — pacxoJ CTOUHOM BOABI, M/4.
4.  KOHCTPYKTHUBHBIE  pa3Mepbl  a’pOTEHKa  MOXHO  MNPUHUMATh U3
KOHCTPYKIIMOHHBIX COOOpa)KEHH, B 3aBUCUMOCTU OT 00beMa COOPYKEHUS:
4.1. Pabouas rnmybuna H npuHumMaercs M3 THNOBBIX pa3mepoB (Hampumep, H=3,2
4.2. ITnomaap 3epKajia BOJbl B a9POTEHKE, M2
S=V/H.
4.3. JlnuHy a’poTeHKa omnpenesnsieM 1o Gopmysie, M:

L=15S,

[Tomy4yennoe 3nauenue L okpyrisieMm 10 OMvKauIero 3Ha4eHHs, KPaTHOTO
iary JUIMHbI kopuaopa (6m).
4.4. IllupuHa a3poTEHKA, M:
B=S/L
[Tomy4yennoe 3nauenue B okpyrisem no Omkaiiiero 3HaA4CHHs, KPaTHOTO
TUTOBBIM pa3MepaM UpPUHbI KopuaopoB (Bi=4, 5, 6 unu 9 M), npu 3TOM YUCIO

KOPUIOPOB JIOJKHO MOJTYYHUTHCS 2, 3 niu 4:
N=B/B; .



5. Haueptuth cxemy a’poTeHKa (Kak Ha puc. 3) C MOJYYEHHBIMU PACUETHBIMU
pa3Mepamu.

CB
L 5, T 5 ! !

2]

i >

o]

" >’

|

L |
cl
v

Puc. 3. Cxema TpexKOpHIOPHOTO a3POTEHKA
1 — cmenwvr;, 2 — aspayuonnvie GuibmpocHvle mpyowi (nooaua eo30yxa B); 3 -
pacnpedenrumenvbHulli  10moKk cmouHnou 600vl (CB); 4 — 60008vinyckHble omeepcmusi ¢
3ameopamu, 6 — Kanaivl oceemieHHol 6oovl (OB); 5 —eodocnue (coopnux oceéemienHotl 600bl)

Taoauma 11.

I/ICXOI[HI)IG JaHHBIC I10 3aJaHUIO
Hexoomsle JaEHpe (FapHEaHTRL.

Ma CTowEElE BOORL IIDO- g L. L,. P, o L a,
Eap. H3IBOOCTEA MUm | Mr'm | MU | ower/(c=E) - ! r'a
NHMOaDMAISETHIS - . . . - - -
1,10 Dap 650 | 150 | 3 10 |025]025| 2
EHX OpedapaTos
2,11 Hed TeOpoIyEToR Qo0 | 10040 5 5 0.3 0.5 L]
OepepadoTEE TBep- - - _
3.12 PEP £ 200 200 5 3 035 | 0.5 4]
Ioro TOMMHEBS
2.13 EavaOyEa 700 200 3 14 04 | 045 5
3, OOMHBEHMHIAMETATA 5 T ] 1 0.3 . 5]
5.14 00 00 5 & 1] 0.4 ]
- | cEATeTHTscKHEY EED- - .- _
6.15 - P 400 G000 4 2 0.35 | 0,35 ]
HBIX EHCTIOT
- CHHTETHEISCEOTD . - - .
7,14 = o 450 300 4 0,33 | 0.3 4
CIHPTA
217 deroIa 350 430 3 14 023 | 03 g
g.18 AHKTHHA ] 400 3 ] Q.2 0.3 3

Kpurtepuu omenku: OIuEHKa 32 BBINOJHEHUE KaXJIOW MPAKTUYECKOU
paboThI, OCYIIECTBISECTCS B COOTBETCTBUU C OaIbHO-PEUTHUHTOBOM CHUCTEMOU U
npejanoiiaraeT MaKCUMalbHBIM Oanmn —7 0OaioB, MHUHUMaIbHbIN—4 Oasia.
OueHuBaHMe OTBETA CTYJIEHTA MPOU3BOAMUTCS MO CIAEAYIOIIEH IKale OaJIOB:

7 0aJU10B BBICTABIIACTCS CTYACHTY, €CJIM OH BJIaJIeeT pa3HOCTOPOHHUMH HaBbIKAMU
W TpUEeMaMH BBIMOJHEHHUS TMPAKTUYECKUX 3a7ad, MPaBWIBHO U 0e3 OIIMOOoK
BBITIOJIHSIET 3a7a4H.

6 ©0anjoB BBICTABISETCA CTYACHTY, €CJIM OH TMPABWIBHO MPUMEHSET
TEOPETUYECKUE TIOJIOKEHHSI TPU PEUIEHUWU 33Ja4, HO B PEIICHHUH HUMEIOTCS
HEOOJIBIITNE TTOTPEITHOCTH.

S5 ©0a/JIOB BBICTABISIETCS. CTYJIEHTY, €CIM OH JIOYCKaeT HETOYHOCTH,
HEJIOCTAaTOYHO TIPABWJIBHO HCHOJB3yeT (OPMYJbl, HApPYIIaeT JIOTUYECKYIO
MOCJIE0BATEILHOCTH B PEIICHUMU.



4 Dans1a BBICTABIISIETCS CTYAEHTY, KOTOPBIA JIONMYCKAeT CYLIECTBEHHbBIE OLUIMOKH,
HEYBEPEHHO, C OOJIBIINMU 3aTPYAHEHUSIMH UCIIOJIB3YET (OPMYJIBL.

MuHucTepcTBO HAYKH M BhIcIIEro oopazoBanus Poccuiickoit denepanuu
HwxHekamMCKkuil XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prmmain)
beaepanbHOro TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIIET0 00Opa30BaHUs
«KazaHckuil HaMOHAIIBHBINA UCCIIEN0BATEIbCKIUI TEXHOJIOTMUECKUI

YHUBEPCUTET»
(HXTHU ®I'BOY BO «KHUTY»)

Dakynbmem UHDOPMAYUOHHBIX MEXHOI02ULL

Kagheopa Inexkmpomexnuku u snepeoobecneuenusi npeonpusmuil
Hamnpapnenue moAroTOBKH/CICIIUATBLHOCTD: 13.03.01 TemuosHepreTuka u
TEIJIOTEXHUKA
[Ipoduns/mporpamma: DHeproobecneyeHue npeaAnpUsITun
Cemectp_5/7

TecToBBIC 3a1aHUA

no mucumiuinae  b1.B.JIB.02.02 Meponpudatis mo oxXpaHe OKPYKAIOMIEN CPEILI

[OPU 3KCIIIYAaTAILIUU DHECPIrOYCTAHOBOK
(raumenosanue oucyunaumvl)

1. MEXAHMYECKASd OYUCTKA CTOYHBIX BO
1. Mexanuueckast OYMCTKA NpeAHa3HaueHa A YAAJICHUs U3 CTOUHBIX BOJI
- pacTBOPEHHBIX B BOJIE TIPUMECE
- HEpaCTBOPUMBIX B BOJIE TpUMECEH
2. YKaxuTe, Kakue U3 IePEeUnCICHHBIX METOJ0B OTHOCSITCSI K MEXaHUUECKOU
OUYUCTKE
- IPOIIEKUBAHUE
- (hoTanus
- OTCTauBaHHE
- copOrus
- (unpTpOBaHUE
3. Ynanenue Haubonee KPYMHBIX 3arPSI3HEHHUA U3 CTOUYHBIX BOJI IPOU3BOIUTCS
- Ha CUTax
- B IIECKOJIOBKAX
- Ha peIIETKax
- B OTCTOMHHUKAX
4. Ha peméTkax 3aep>KHUBaIOTCs TpyOble MPUMECH CTOYHBIX BOJ] pa3MEPOM
- 10 5 MM
- CBBIIIIE 5 MM
5. Ha curax 3amepuBatorcsi TpyOble MPUMECH CTOUYHBIX BOJ pa3MepoM




- CBBILIE 5 MM
- 510 5 MM
6. [TeckosIOBKM CITy>KaT [t OUUCTKU CTOUHBIX BOJT
- OT TPYOOIMCTIEPCHBIX MPUMECEH C THIPARTAYECKOU KpyHOCTHIO 0,15 —0,25 Mm
- OT TPYOOUCTIEPCHBIX TPUMECE MUHEPATTHHOIO M OPraHIHeCKOro XapakTepa
- OT IpYOOIMCIIEPCHBIX TPUMecell MUHEPATHHOTO XapaKTepa, MPEHMYIIECTBEHHO MEeCKa, ¢
rupaBiIndeckoi kpynHoctsto 0,15 — 0,25 mm
7. B oTCTOMHUKAX TPOUCXOIUT YAAICHUE
- B3BCILICHHBIX [IPUMECEU
- KOJUIOU/IHBIX IPUMECEH
- B3BCILIEHHBIX ITPUMECeii IPEHMYILIECTBEHHO OPTAHUIECKOTO TIPOUCXOMKIICHHS
8. YKaxuTe, Kakue U3 NepeUrCICHHbIX COOPYKEHUH NIPeIHA3HAYEHb] UCKITFOUUTEIIBHO U1
YHITICHVST M3 CTOYHBIX BOMI O0Jiee JIETKHX, YeM BOZIQ, TIprMeceid
- OTCTOMHUKH
- )KUPOJIOBKH
- MacJIOyJIOBUTEHU
- cuTa
- He(hTeTOBYIIKHU
- OTCTOMHUKHU-OCBETIUTEIH
9. IleckONOBKM YCTAHABIMBAKOTCS HAa OYUCTHBIX COOPYKEHHUSX I YJAlIeHUs W3
CTOYHBIX BOJI MUHEPAJIBHBIX PUMECEH € TUAPABINYECKONW KPYMHOCTHIO 18,7 -24,2 MMm/cexk.
10. TIeckon0BKY AOKHBI 00€CTIeYMBaTh CTETIEHb OUUCTKHU CTOYHBIX BOJI OT
rpyOOIUCTIEPCHBIX TPUMECEH
- He MeHee yeM Ha 65% OT O0IIero ux KOJIN4ecTBa
- 6osee 65% oOT 00IIero MX KOJIUIECTBA
- IPAKTUYECKHU MOJHOCTBIO
11. ITeckoIOBKH pacCUUTHIBAIOT TAKMM 00pa3oM, 4TOOBI
- B HHX BbINQAQY IPYOOIMCIIEPCHBIE PUMECH HE3ABHICHMO OT HIX IPUPOIIBI
- B HUX BBITIAJAN TIECOK U JIPYTUe THKENbIE MUHEpaIbHbIE TPUMECH, HO HE BBITIAJal
NETKUN 0CaI0K OPTaHUYECKOTO MPOUCXOKICHUS
- B HUX BBITAJaJ MIECOK U IPYTHUE TSKENBIE MUHEPATbHBIE IPUMECH
12. B 3aBUCHMOCTH OT OCHOBHOTI'O HaIlpaBJIE€HUs JBUKEHUS CTOUHBIX BOJI
pa3IUyaloT TOPU3OHTAIIBHBIE U BEPTUKAIBHBIC MIECKOJIOBKU
13. Hucno otaeneHue NeckoI0BOK TOMKHO OBITh
- KpaTHBIM 2
- HE MEHee JIBYX, PUUEM 002 OTJIeTICHHS TIECKQIOBKH JIOJDKHBI OBITH pabOUMA
- HE MEHEE JIBYX
14. CpenHioro CKOpOCTh JBUKEHHSI BOJIBI B TOPU30HTAIBHOM MECKOIOBKE C
MPSIMOJTMHEHHBIM JIBH>KEHHEM BOJIBI TIPH pacyETe MPUHUMAIOT PaBHOM
- 0,3 M/cex
- 0,5 m/cex
- 0,2 M/cek
15. IlpopomxuTenbHOCTh MPeObIBAHNS BOABI B TIECKOJIOBKE COCTABIISET
- HECKOJIBKO YacOB
- nopsiaka 30 cex
- OT IoJIy4aca JI0 yaca
16. I'mapOLMKIIOHBI — 3TO ammapaThl IJIS BBIIECIECHUS U3 BOJHOW CpEIbl B3BEHIEHHBIX
YaCTHUIl TTOJT ACHCTBHEM LIEHTPOOEIKHBIX CHIT
17. VYkaxure, KaKk COOTHOCSTCA CKOPOCTH BBIJECIECHUS B3BEUICHHBIX BEIIECTB U3
CTOYHBIX BOJI B TIOJIE IIEHTPOOEKHBIX CHJI M B IOJI€ CUJI TpaBUTAIMU (ITyTEM OTCTAaUBaHUs)
- CKOpOCThb BBIJICJICHUS B3BEIICHHBIX BEIIECTB B TIOJE€ IEHTPOOEKHBIX CHJI
NpUOTU3UTENBHO B 5 pa3 BBILIE CKOPOCTU UX BBIJEIICHUS B MOJIE CHII TPABUTAIIUU



- CKOpPOCTh BBIZICTICHHSI B3BEIICHHBIX BEILECTB B MOJIE IIEHTPOOEKHBIX CHJI B COTHHU pa3
NPEBBINIACT CKOPOCTh UX BBIJICIICHUS B ITOJI€ CHJI TPABUTAIIH
- CKOPOCTH IPUOTH3UTEIHEHO PABHBI
18. ITo rumpaBINYecKUM YCIOBUSM Pa3IHUalOT B2 OCHOBHBIX BUJIa THIPOIIMKIOHOB
- 3aKpBIThIC BEICOKOHAIIOPHBIE
- OTKPBITBIC HU3KOHATIOPHBIC
19. [IpuBenuTe B COOTBETCTBUE KOHCTPYKIIMIO THAPOLUKIIOHA M PACX0J] CTOUYHBIX BOJ
- 20-50 M3/cyT OTHOSIpYCHBIE OTKPBITHIE THAPOLUKIOHBI
- 10 1000 M3/cyT MHOTOSIpYCHBIE THIPOILIUKIOHBI

2. OTCTOMHHUKH

1. Ykaxwure, Kakve IPUMECH YAAIAIOTCSA B OTCTOMHUKAX
- rpy0oIucTiepCHbIE
- MEJIKOJIMCIIEPCHBIE U B3BELICHHbIE IPUMECH
- IPUMECH MUHEPAJIBHOTO XapakTepa
- OpraHU4€eCKHEe MPUMECH
2. YkaxuTe, B KAKOM MECTe TEXHOJIOTMUYECKON CXEeMbl OUUCTKU CTOUHBIX BOJ
YCTAHABJIMBAIOTCSI IEPBUYHBIE OTCTOMHUKHI
- B Hayajle TeXHOJOTHUECKOH CXEMBI
- B HayaJie TeXHOJIOIMYECKON CXEMBI 3a IECKOJIOBKaMU
- [IepeJ] COOPYKEHUSAMH JIJIs1 OMOJIOrMUECKOM OUMCTKH CTOYHBIX BOJ
3. BropuuHble OTCTOMHUKY IpeIHA3HAYEHBI ISl YJAJIIEHUS U3 CTOUYHBIX BOJL
- KOJUIOUHBIX U B3BEIICHHBIX pUMeceit
- aKTMBHOTI'O WJja U OMOIUIEHKU
- IpUMeceil OpraHuYecKoro Xapakrepa
4. YkaxuTe, B KaKOM MeCTe TEXHOJIOTMHYECKOW CXEMbl OYMCTKU CTOYHBIX BOJ YCTaHaBJIMBAIOTCS
BTOPHUYHBIE OTCTOMHHUKHI
- 110CJI€ IEPBUYHBIX OTCTOIMHUKOB
- mocie OMo(UIBTPOB U A3POTEHKOB
- MIOCIIE€ COOpPY)KEHHMH MJi YyOAJIeHHUs U3 CTOYHBIX BOJ TI'pyOOJUCHEPCHBIX
npumecen
5. llpuBeauTe B COOTBETCTBHE KOHCTPYKTHUBHBIM THUII OTCTOMHUKA U €r0 IPOITYCKHYIO
CHOCOOHOCTh
- ropu3oHTANBHBIH — pu Q < 15000 M%/cyT
- BepTHKaNbHBIH — mpu Q < 20000 M3/cyT
- paauanbHeLi — mpu Q > 20000 m3/cyT
6. D¢ (eKTUBHOCTh OYMCTKU CTOUYHBIX BOJI B OTCTOMHHMKAX COCTABISET
- B ocHOBHOM 40 — 60%
- 1o 80 - 85%
- He MeHee 75%
7. 3¢ (heKTUBHOCTh OYMCTKU CTOYHBIX BOJI B OCBETIIUTEISAX
- BBIIIIE, YEM B OTCTOMHUKAX
- HWXKE, YeM B OTCTOMHMKAX
- nocturaet 70%
8. IIpoaomKUTENBHOCTD OTCTAUBAHUS CTOYHBIX BOJ B OTCTOMHUKAX COCTaBIISET
- 1o 1 gaca
- ot 1m0 1,5 gacoB
- HECKOJIbKO 4acoB
9. VkaxuTte, Kakue U3 NepeUuCICHHBIX COOPYKEHUN JUIsl OUYUCTKH CTOUYHBIX
BOJI OTHOCATCS K OTCTOMHUKAM CHEIMaIbHOTO Ha3HAUYEHUs



- IEPBUYHBIE OTCTOMHUKHU

- CMOJIOYJIOBUTEIHN

- He(TENOBYIIKH

- OTCTOMHUKHU-()IOTATOPHI
- Ipea’paTopsl

- OMOKOAryIsTOPHI

- TUAPOLUKIIOHBI

- JKUJIKOCTHBIE CEenapaTopsbl

3. PUJBTPBHI

1. Kakwue u3 nepedynciaeHHbIX GUIBTPOB CIyXatT i GU3NKO-XUMHUECKON
OUYUCTKU CTOYHBIX BOJ
- KApKACHO-3aCBIITHBIC
- HOHOOOMEHHBIE
- HaIllOpHBIE
- CKOpbIE
2. Kakue 13 nepedyrcieHHbIX GUIBTPOB CIYXKaT JUJIsl MEXaHUYECKOM
JOOYUCTKH CTOYHBIX BOJ
- KapKaCcHO-3aChIITHbIE
- HOHOOOMEHHbIE
- C 3ePHUCTOH 3arpy3Kou
3. Kak HazbIBatoTCs (QUIBTPBI C 36pPHUCTON 3arpy3KOi, CKOPOCTh (PUIBTPOBAHUS BO/bI B
KOTOPBIX cocTaBisieT 7 — 16 m/gac
- CKOpBbIE
- MEJUICHHbIE
- CBEpXCKOPOCTHBIE
4. Kak Ha3bIBatoTCs QUIBTPHI C 3€PHUCTON 3arpy3Koi, CKOPOCTh (PUIBTPOBAHUS BOJIbI
B KOTOPBIX cocTaBiseT 25 — 100 m/uac
- CKOpbIE
- CBEpXCKOPOCTHBIE
- MEJJICHHbIE
5. B HanopHbIX BEPTUKAIbHBIX (UIBTpAX C 3E€pPHUCTON 3arpy3Kod HampaBJeHHE
bunbTpOoBaHUS
- CBEpXY BHU3
- CHU3Y BBEpX
6. Perenepanuio GpuIbTPyOLIEro MaTepyuaia B HAlOPHBIX BEPTHKAIBHBIX (UIbTPaxX ¢
3€pHUCTON 3arpy3Koi MO OTHOLLIEHUIO K MOTOKY (PUIBTPYEMOI BOJIbI OCYIIECTBIISIFOT
- IPIMOTOKOM
- IPOTUBOTOKOM

Kputepun onenku: OreHka 3a BBIIIOJHEHUE TECTA, OCYIIECTBISIETCS B COOTBETCTBUU C
0aJUTbHO-PEUTHHTOBOM CHUCTEMONl W MpenanojiaraeT MakCHUMajbHbIH Oamn —9 Oamos,
MUHUMATBHBIH—O6 0ayutoB. OTNieHUBaHUE OTBETA CTYJICHTA IPOU3BOIUTCS TI0 CIICAYIONICH IIKaje
6aJuIoB:

9 6an10B BBICTABIISIETCS CTYACHTY, €CIIM OH MpaBWIIBHO oTBeTH I Ha 30-34 Bompoca.

8 6a/1710B BBICTABIISIETCA CTYACHTY, €CIIM OH MPAaBUIIBHO OTBETUI Ha 23-29 BONpOCOB.

7 0aJ1J10B BBICTABIIAETCS CTYJEHTY, €CJIM OH NMPaBUIBHO OTBETUI Ha 15-22 Bompoca.

6 0as1710B BHICTABIIIETCS CTYJEHTY, €CJIM OH NIPaBUJIBHO OTBETUI Ha 1- 14 Bonpocos.



		2023-05-03T15:32:21+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




