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Hepeueub Komnemeuuuﬁ u uuouxamopoe 00CMUIICCHUA Komnemenuuﬁ C yKasanuem
amanoe d)opmupoeanuﬂ 68 npouecce oceoernun Oucuunﬂunbt

Komnerennus:

IIK-5 CnocobeH opraHu3oBaTh CcoOOJOJIeHHEe pPaOOTHUKAMHM  MPABHII

IPOMBIIIJICHHON U DKOJIOTUYECKOW Oe30macHOCTH, TOTOB K  pa3paboTke

MEpPOTIPUATUIN 10 FHEPTO- U PecypcocOepeKeHUIO Ha TPOU3BOJICTBE.

1IK-5.1 3naem HOpMbI U 3aKOHAMENbHBIE AKMbL NO NPABUILAM NPOMBIULTIEHHOU

U 2KON02U4EeCKoU 0e303anocHocmu U no dHEPCO- U pecypcoc6epeofceHu}0 Ha

npouszeoocmee.

1IK-5.2 Ymeem  opeanuzosams  cobnwooenue  pabomHukamu — npasui

NPOMBIULTIEHHOU U IKOS02UYECKOU De303aNn0CHOCTIU.
1IK-5.3 Bnaoeem memooamu paspabomku meponpusmuil no dHepeo- U

pecypcocbepedicenuto Ha 00beKmMax dHepP2emuKu.

Huouk Imanwl hopmuposanusn é npoyecce 0C60EHUA OUCUUNTUHDBL
amopul
oocmu Jekyuu Ilpakmuueckue | Jlabopamopn Kypcoeoii | Haumenosanue
HceHus 3anamusn, | vle 3auamus npoekm OUEHOYHO20
Komne (paboma) cpeocmea
menuyu
u
NK-5.1 | Tema 1, Tema | Tema 1-8 - He Ilpakmuueckue
3, Tema 6 npedycmompe paoombul,
Hbl 00K1a0,
mecmupoeganue
[3auem c
OUEHKOU
NK-5.2 | Tema 1, Tema | Tema 1-8 - He Ilpakmuueckue
6, Tema 7 npedycmompe paoomeot,
Hbl 00K1a0,
mecmupoganue
/3auem c
OUEHKOIL
NK-53 | Tema 4, Tema | Tema 1-8 - He Ilpakmuueckue
8 npedycmompe pabomot,
Hbl 00Knao,
mecmupoeganue
/3auem c
OUEeHKOIL

Ilepeuens oyenounvix cpeocme no oucyuniune (MooyJio)




Ouenounvle cpeocmea

Kon-60 Min, éannoe

Max, oannioe

Ilpakmuueckasa paboma

4 (24)

7(42)

Hoknao

1 6

Tecmuposanue

1 6

3auem ¢ oueHKoll

24 40

Hmozo:

60

100

HlIxana ouenusanusn

Hudpos
oe
BBIpaKe
HHUE

Bbipaken
He B
oaJ1ax:

CiioBecHO
e
BbIPaKeH
ne

Kputepun oueHKH HHIUKATOPOB JOCTHKEHHUS MPU (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3averT

5

87-100

OTiIm4HO
(3auTeHo)

OIllcHKa «OTJIMYHO» BBICTABNISAETCS CTYACHTY, €CJIH
TEOPETHUECKOE COMEPIKAHKNE Kypca OCBOCHO IOIHOCTHIO,
0e3 mpo0OesIoB; UCUEPIBIBAIOIIE, TTOCICI0BATEIBLHO, YETKO
M JIOTUYECKH CTPOWHO H3JaraeT Marepuai; CBOOOIHO
CTIPABJISETCS C 3a/1a4aMH, BOIIPOCAMH U JIPYTHMH BHIAMU
MpUMEHEHHsT ~ 3HAHWH,  WCIOJAB3yeT B OTBETE
JOTIONTHUTENIBHBIA ~ MaTepual BCce NPEAYCMOTPEHHBIC
MpOrpaMMOi  3aJiaHusl  BBIMOJHEHBI, KayecTBO  UX
BBIIIOJIHEHUSI OIICHEHO 4YKCIIOM OaioB, OJIM3KUM K
MaKCHMaIbHOMY; aHATU3UPYET MOTyUECHHBIC PE3yIbTAThI;
MPOSIBJIICT ~ CAMOCTOSITENIbHOCTh ~ MPH  BBITIOJHCHUN
3aJaHAN

74 - 86

Xoporo
(3auTeHo)

OneHka «XOpOLIO» BBICTABISIETCA CTYIEHTY, €Cld
TEOPETUYECKOE COIEPKAHUE Kypca OCBOEHO ITOJIHOCTBIO,
HEOO0XOIMMbIE MPAKTHYECKHE KOMIETEHIIMH B OCHOBHOM
cOopMHPOBaHbI, BCE TPEIYCMOTPEHHBIE MPOTrPaMMOi
o0y4yeHHsi ydeOHbIe 3aJlaHWsl BBITIOJIHEHBI, KaYeCTBO X
BBITIOJTHEHHUS JJOCTaTOYHO BbICOKOE. CTynEeHT TBepAO
3HAET MaTepuall, FpaMOTHO M 110 CYILECTBY M3Jaraer €ro,
HE JIOIIyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

60 -73

VYV noBieTB
OPHUTEIILHO
(3auTeHo)

OrneHka «yJOBJIETBOPUTEIHLHOY» BBICTABIICTCS CTYIEHTY,
€CIH TEOPETHYECKOe COJIep)KaHWE Kypca OCBOEHO
YacTUYHO, HO TpoOeNbl HE HOCAT CYIIECTBEHHOTO
Xapakrepa, OOJIBITUHCTBO MIPeTyCMOTPEHHBIX
MPOrpaMMOM 3aJaHUi BBHITOJIHEHO, HO B HHUX HMMEIOTCS
OIIMOKY, TIPU OTBETE Ha MOCTABIEHHBIA BOMPOC CTYAEHT
JOTyCKAaeT HETOYHOCTH, HEIOCTAaTOYHO I[pPaBHIIbHBIC
($hopMynHMpOBKH, HAOMIONAIOTCS HAapYLICHHUs JIOTUYECKON
MOCNIEZIOBATEIbHOCTH B W3JI0KEHHH IPOrPaMMHOTO
MaTtepuana.

Orenka
«3a4TEHO»
BBICTaBIISIETCS
CTYIEHTYy, €CIIU
OTBETHI Ha
BOIPOCHI o
TeMaM
JUCIUILINHBI
HOCJIeI0BaTEIbH
B,  JIOTUYECKU
U3JI0KEHBI,
JIOIYCKAIOTCS
HE3HAUHUTEIIbHBIC
HEJI0UeThI B
OTBETE CTY/ICHTA,
TaKue KaK
OTCYTCTBHUE
CaMOCTOSITEIBHO
ro BBIBOJIA,
pedeBble
OLIMOKY U TIp

Huxe 60

Heynosne
TBOPHUTEb
HO
(ue
3a4TEHO)

Onenka «HEYJIOBJIETBOPHUTEIHHO BBICTABIISIETCS
CTYIEHTy, €CIM OH He€ 3HaeT 3HAYMTEIbHOM YacTH
MIPOrPaMMHOTO MaTrepuaia, JIOMYCKAeT CYIIECTBEHHBIC
OMMOKM, HEYBEPEHHO, C OOJBIINMHU 3aTPYAHEHUSIMHU
BBIMOJIHSIET ~ MPakTHYECKHe  PadOThl, HEOOXOAMMBIE
MPaKTUYeCKHe  KOMIECTEHIIMM HEe  CQOPMUPOBAHEI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MTPOrpaMMoOi 00ydIeHus
yueOHBIX 3aJaHUil HE BBHINOJHEHO, KadecTBO HX

OneHka
3a4TEHO)
BBICTaBIISICTCS

CTYJIEHTYy, €clid
CTYIEHT He
3HAaE€T OCHOBHBIX
MOHATHH  TEMBI
JUCUMILIMHBI, HE

«HE




BBIIIOJTHCHHA OLICHCHO YHCJIOM 6aJ'IJ'IOB,
MHUHHUMAJIBHOMY

OJIN3KAM K

OTBEYACT Ha
JIOTIOJIHUTEJIbHBI
€ MU HaBOIAIIHE
BOIPOCHI
MIPETOIaBaTeIsl.

KpaTkasa xapaKTepucTUKa OL,eHOYHbIX cpeacTBa

Ne
n/n

HaumeHosaHue
OYEeHOYHO020
cpedcmea

Kpamkasa xapakmepucmuKka oyeHoYHo20 cpedcmea

lpedcmaeneHue
OyeHo4YHo20 cpedcmea
8 hoHOe

2

3

4

MpaKkTnyeckoe
3aHATHEe

B xome npaKTUYecknx paboT cTygeHTbl OBAaZeBaloT
YMEHUAMM NoJb30BaTbcA paboTaTb C HOPMATUBHbLIMMU
JOKYMEHTaMW M MHCTPYKTUBHbIMKM  MaTepuanamu,
CNpaBOYHMKAMMU, COCTaBNIATb TEXHUYECKYIO
OOKYMEHTaLMIO; BbIMO/HATL YEepPTeXU, CXxemMbl, Tabauupl,
pewaTtb pasHOro poAa 3ajayu, Aenatb BbIMUCIEHMA,
onpeaenaTb  XapaKTePUCTUKU  Pas3NYHbIX  BELLEeCTB,
06beKTOB, fABNeHMIA. Llenb NpaKkTUYECKUX 3aHATUI
3aK/loYaeTca B BblpaboTKe Y CTYAEHTOB HaBblKOB
NPUMEHEHMUA MOMYYEHHbIX 3HAHWA ANA  pelueHus
NpaKTUYecKMx 3agady B  npouecce  COBMECTHOM
AeATeNbHOCTU C NpenoaasaTenamu.

TemMbl NpakTUYeCKnX
3aHATUN; KOHTPOJIbHbIE
BOMPOCHI M 3a4aHMA N0
Teme NPaKTUYecKoro
3aHATUA

Hoknaa, coobuieHmne

MpoayKT CaMOCTOATENbHOM paboTbl CTYAEHTa,
npeactaBasioWmii coboit nyb6aMUYHOE BbICTYMN/IEHWE MO
npeacTaBNeHMIO MNOJIYYEHHbIX pPe3yNbTaToB pPeLleHus
onpeaeneHHom y4ebHO-NpaKTUYECKOM, y4yebHo-
nccnenoBaTeNbCKON UM HAaYYHOM TEMBI

Tembl
coobLeHnin

[OKNaaos,

Tect

Cuctema CTaHAAPTU3MPOBAHHbIX 3a4aHMI, NO3BONAIOLLANA
aBTOMaTU3MpPOBaTb NPOLEAYPY W3MEPEHUs  YPOBHA

3HaHWUI N ymeHUI obyuatoLerocs.

doHp,
3a/1aHuUM

TECTOBbIX




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT ((puman)
benepaapHOro rocy/1apCTBEHHOTO OF0IKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATCIbCKUN TEXHOJIOTHYESCKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Daxyremem UHGDOPMAUUOHHBIX MEXHOI02UL
Kagheopa_Inexkmpomexnuku u snepeoobecneyenus npeonpusmuti
HamnpapneHnue moAroTOBKH/CHIEIIUATBLHOCTS: 13.03.01 TemmodHepreTuka "

TEINIOTCXHHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPSAIPUSITHI
Cemectp_7

Ilepeuenb BonpocoB K 3auety no aucuumninne b1.B./IB.02.01 QOuucrka
CTOYHBIX BOJA U YTHJIM3ALMA 0TX0/0B JHEPrOyCTAHOBOK HePTEeXUMHYECKUX
NpeAnpUuATHI

1. Bunbl notpeOieHus BOJbI U 3aBUCUMOCThH XapakTepa IpuUMeced OT Tuma
MIPOU3BO/ICTBA.

2. HopmartuBbl KauecTBa BOJABI BOJIOEMOB U OIpeJeieHne HEOOXOIUMOM CTeNeH!
OYHCTKH CTOYHBIX BOJI.

Ha3znauenue u cyTh MEXaHUYECKON OUUCTKUA CTOYHBIX BOJI.

MecTo MeXaHHYEeCKOH OYHMCTKH B OOIIECH CHCTEME OYMCTKH CTOYHBIX BOJI.
OCHOBHBIE MPUHITUIIBI U KPUTEPUH MEXAHUYECKOW OUHUCTKH.

OO0mue CBeICHHUS O COOPYKCHUSX JIJIT MEXaHUYECKOM OYMCTKH CTOYHBIX BOJI.
Ha3naueHnue u cyTh XMMHUYECKOM OYHMCTKH M 00€33apaKMBaHMS CTOYHBIX BOJI.
TpeboBaHUs K KAYECTBY XUMHYECKON OYUCTKH CTOYHBIX BOJ B 3aBUCUMOCTH OT
YX JaJbHEHIIEro npeaHa3HauyeHusl.

9. CnocoObl HEWTpaau3aIui CTOYHBIX BOJI.

10. Buabl okuciauTene U METOAbI UX MOJTYUYCHHUS.

11. DAEeKTpOXUMUYECKOE OKUCIIEHUE.

12. OcHOBHBIE METO/IbI 00€33apaKMBAHUS CTOUHBIX BOJ.

13. Ha3zHaueHue M OCHOBHBIE METOJbI (PU3UKO-XMMHYECKOM OYMCTKH CTOYHBIX
BOJI.

14. MeTtoabl OYUCTKH CTOYHBIX BOJ OT KOJUIOMJIHBIX TPUMECEH.

15. DnekTpokoarysiiiMOHHbIE YCTAaHOBKH.

16. CopOrmoHHbBIE METOABI OYMCTKH CTOYHBIX BOJI.

17. ®noTaliMOHHBIN METO OYMCTKHU CTOYHBIX BOJI.

18. CrnenuanbHble METObI OYMCTKH MPOMBIIIJICHHBIX CTOYHBIX BOM: SKCTPAaKIIHSI,
MOHHBIN 00MEH, SJIEKTPOINAIIN3.

XN B W



19. MemOpaHHbIE METOJIbI OYUCTKH CTOUYHBIX BO/I.

20. buonoruyeckas OYMCTKAa CTOYHBIX BOJ. BimsiHME CTpPYKTyphl mpumecell u
BHEIIIHUX YCJIOBUH Ha 3((HEKTUBHOCTH MPOIECCOB OMOIOTUYECKON OUMCTKH.

21. OcHOBHBIE COOPYKEHUS /I OMOJIOTHUECKOW OUUCTKHU.

22. HazHaueHue U 1eiH ri1y00KON OUYMCTKH CTOYHBIX BOJI.

23. I'my0Ookasi O4MCTKa OT B3BEILICHHBIX BEIIECTB, COEAMHEHUN a30Ta U ¢ocdopa,
OT PACTBOPEHHBIX COCTMHECHUM.

24. Bonpl XMMBOJOOYMCTOK;  OTpa0OTaBIIME  PACTBOPbI OT MPOMBIBOK U
KOHCEpBaI1H TEIUIOCUIIOBOTO 000pyIOBaHHUS; TEIUIbIE  BOJBI; BO/JIbI
THIPO30JI0yJaJICHHST; OOMBIBOYHBIE BOJIBI, He(Te3arps3HEHHBIE BOBI.

25. Metozpl ux 00€3BpEKUBAHUSA U YTUITU3ALIUH.

26. ®@akTopbl, OOYCIOBIMBAIONIME HEOOXOAUMOCTh CO3JIaHMSI  3aMKHYTBIX
BOJJOOOOPOTHBIX CUCTEM.

27. OOume 3anauu, KOTOpBIE CIEAYET YUYUTHIBATH IpPU pa3padOTKe 3aMKHYTBIX
BOJIOOOOPOTHBIX CHCTEM.

28. TpebGoBaHus K KaueCTBY BOJIbl, HCIOJIb3YEMOW MOBTOPHO B MPOMBIIIIEHHOCTH.
29. OCHOBHBIE METOABI OYMCTKM CTOYHBIX BOJ INpPH MOBTOPHOM HX
UCITIOJIb30BaHUHU.

Kpurepuu ouenku. OlLieHKa 32 OTBET HAa BOIMPOCHI K 3a4€Ty, IPOBOJUMBIN B
(dbopMe YCTHOTO Ompoca 3HaHUM CTYJIEHTOB, OCYIIECTBISETCS B COOTBETCTBHUH C
OaJNIbHO-PEUTUHIOBOM CUCTEMOM M MIPEANoJiaraeT MaKCUMaJIbHBIN OaJlT 32 OTBET —
40. OnieHnBaHMe OTBETA CTYACHTA IPOU3BOIAUTCS IO CIEAYIOIIEH IIKaie 6aioB.

Kpurepuii ouenku bauan

JleMOHCTpUpYET MOJIHOE IMOHUMAaHWE MOCTABICHHOTO Bompoca. Jlaer
IIOJIHBIM PAa3BEPHYTHIM OTBET HAa OCHOBHOM Bompoc. Jlaer ormuecku
000CHOBaHHBIN U MPABUIIBHBIN OTBET HA IOTIOJHUTEIBHBIN BOIIPOC.
«3a4YTEHO0» BBICTABIACTCA CTYJIEHTY, €CIM OH MCYEPIIBIBAIOLIE,
MOCJIEIOBATEIbHO, YETKO M JIOTHYECKHM CTpPOMHO wu3naraer matepuan, | 40
YMEET TECHO YBS3bIBATb TEOPUIO C IPAKTUKOW, HUCIIOJIB3YET B OTBETE
MaTtepuasl PEKOMEHJyEeMOW JIUTepaTyphbl, MPaBUILHO OOOCHOBBIBAET
MIPUHSITOE PEIICHUE, BIAJACET PAa3HOCTOPOHHUMHU HABBIKAMHU W MPUEMAMU
BBITIOJIHCHUS MPAKTUYECKUX 3a]1a4.

JlaeT 1mOCTaTOYHO MOJHBIM OTBET, C HAPYIIEHUEM IOCIEN0BATENBLHOCTH
u3sioxeHusi. OTBeYaeT Ha JOMOJHUTENIBHBIM BOMPOC, HO OOOCHOBAThH HE
MOKET.

«32a4YTEHO0» BBICTABISIETCA CTYIACHTY, €CIIM OH II0 CYIIECTBY H3Jaract
MaTtepuaj, NPAaBWIbHO MPUMEHSET TEOPETUUYECKUE IIOJIOKEHUS IIPU
PELICHUU MTPAKTUYECKUX BOMPOCOB.

32

JlaeT HemoJsiHBIM OTBET Ha OCHOBHOM Bompoc. He maer orBera Ha
JIOTIOJTHUTEIIbHBIN BOIPOC.

«3aYTEHO0)» BBICTABIISICTCS CTYACHTY, €CJIM OH HMEET 3HaHusi ToJibko | 24
OCHOBHOTO MAarTepuajia, HO HE YCBOMJ €ro JeTajieid, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO MpaBWJIbHBIC (OPMYJIUPOBKH, HAPYIICHUS




JIOTUYECKOM IIOCJICA0BATCIIBHOCTHU B HN3J10KCHUHN MMporpaMMHOIO
MaTtcpuaia.

Her otBera.

«He 324TeHO0» BBICTABISIETCS CTYJIEHTY, KOTOPbI HE 3HAET 3HAUUTEIbHOM
YacTU NPOTPaMMHOTO Marepuaia, JOMyCKAaeT CYIIECTBEHHBIE OIINOKH,
HEYBEPECHHO, C OOJBIIMMU 3aTPYJHEHUSIMH OTBEYaeT Ha BOIpPOCHL. Kak 0
NpaBUJIO, CTaBUTCA CTYIEHTaM, KOTOPbIe HE MOTYT MPOJOKUTH
oOyueHue ©0e€3 JOMOJHUTENBHBIX 3aHATHH 1O COOTBETCTBYIOLICH
JVCIIUTUTHHE.

CyMMapHbIil peTHHT CTyJleHTa B Oajuiax 3a CEeMECTp CKJIAAbIBACTCS W3
OLICHKH €T0 JACSATEIbHOCTU B TEYCHUE CEMECTPa U OLIEHKH, TOJIyYeHHOU Ha 3a4eTe,
B cooTHomeHnn 60:40. MakcumanbHbI 0asi, KOTOPBIA MOXKET HAa0paTh CTYJEHT
32 OOWUH CEMECTp B XOJI€ M3y4YEHHs NUCIUIUIMHBI B 1einoM, paBeH 100. B
COOTBETCTBUHM C TIOJIOKEHHEM O OammpHO-peitunroBoit cucreme (bPC) «
HaOpaHHOU 3a cemecTp cymme OamioB (ot 36 go 60) mobGamisieTcss mpu caade
3auera oT 24 1o 40 6aoB.

MuHucTepcTBO HAYKH M BhICIIEro oopazoBanus Poccuiickoit @enepanuu
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM UHCTUTYT ((puiran)
benepalbHOTO TOCYAAPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBHBIN UCCIIE0BATEIbCKIUN TEXHOJIOTMUECKUM

YHUBEPCUTET
(HXTU ®T'BOY BO «KHUTY»)

Dakynvmem UHGDOPMAYUOHHBIX MEXHON02ULL

Kadgheopa Inexkmpomexnuxu u snepeoobecneuenus npeonpusimuil
Hamnpapnenue moATroTOBKH/CIIEIIUATBLHOCTD: 13.03.01 TeruiodoHepreTnka "
TEIJIOTEXHUKA
[Tpoduns/mporpamma: DHeproobdecneyeHre NPeAIPUATHN
Cemectp_7

Y4eOHBIM MJIaHOM MO  HamparieHuto noArotoBku  13.03.01 TemnosHepreTuka
TEIUIOTEXHHUKA JUIsl OOYyYaroIIMUXCsl MPEeIyCMOTPEHO MPOBEACHHUE MPAKTUUYECKUX 3aHATUH IO
muciumuinHe b1.B.JIB.02.01 OuuncTka CTOYHBIX BOJA M YTHIM3ALMA OTXOJO0B YHEPrOYCTAHOBOK
HeTeXUMHUYECKHUX MpeAnpusITHii B 7 cemectpe. OO0ydaromumMcst mpe/jiararoTcsi pa3HOypOBHEBBIS
3a/la4 ¥ 3aJaHusl PEKOHCTPYKTUBHOIO YPOBHS, IO3BOJIAIOIINE OLICHUBATh M JAMAarHOCTUPOBATH
YMEHHMsI CHHTE3UPOBaTh, aHAJIM3UPOBATh, 00001aTh (PaKTUYECKUI U TEOPETUUECKHUI MaTepHral ¢
(bopMyIHpOBaHUEM KOHKPETHBIX BBIBOJOB, YCTAHOBJIEHUEM ITPUUMHHO-CIIEACTBEHHBIX CBA3EH.




3aganue 1

[TpakTudeckast pabora Nel. Pacuer konndecTBa anmapaToB CUCTEMbl MEXaHUYECKOW OYMCTKU
CTOYHBIX BOJ (ITO BapHaHTaM)

3aganue 2

[Tpaktrueckas padora Ne2. OnpeneneHne HEOOXOIUMOM CTEMEHU OYUCTKHU IO B3BEIICHHBIM
BEILECTBAM, CTEIIEHH OYUCTKU cTOYHBIX BOJ 10 BIIK moiH, o Temneparype BOIbI.

3ananue 3
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[TpakTueckass pabotra Ne4. Pacuer BepTHKaIbHOrO O3KCTpakTopa. HapucoBath cxemy
AKCTPAKTOpA.

Pacyer BepTukambHOrO SKCTpakTopa: (akTopa OSKCTpakTopa, OOBEMHBIH pacxon
JKCTpareHTa, CTENEeHb S3KCTPAaKLMM, IIONEpeYyHoe cedyeHue ammnapara. HapucoBaTh cxemy
JKCTPaKTOpa.
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[Tpaktueckass pabora Ne6. OmnpeneneHre OCHOBHBIX — MapaMEeTpOB  a3pOTEHKa.

OmnpezeneHre OCHOBHBIX HapaMETPOB a’pOTEHKA: BpeMs a’palMu, pacxoj BO3AyXa,
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2. IlatpakoBa I'.P. TlpompllieHHass 3KOJIOTHS OOBEKTOB DJHEPreTHKU U
MPOMBINLJICHHas Oe30macHocTh : yueOHoe mocobue / I'.P. IlarpakoBa. —
Humxnekamck : HXTU ®I'BOY BO «KHUTVY», 2017. — 98c.



Kpurepuu oneHKH NpakTHYEeCKUX 3aHATHI

B 7 ceMecTpe 00ydaromuiics BRIMOIHSAET, 6 MpakTUYECKUX padboT. 3a
pelieHre Kaxa0ro OH MOXKET MOAY4YuTh oT 4 10 7 0asioB.

INIPAKTHYECKAS PABOTA Nel
0 IUCHUILUINHE b51.B./1B.02.01 OuucTKAa CTOYHBLIX BOJA U VTHJIM3ALHUA

0TX0/10B JHEPIrOYCTAHOBOK HepTeXuMHUYECKHUX NpeAnpUusiTHH
(Haumenosanue oucyuniuno)

3agaua Ne 1.

OrnpenenuTh pacyeTHBIN pacxo]l CTOYHBIX BOJI U T€OMETPUUYECKHUE Pa3MeEphI
MECKOJIOBKU — JKUPOJOBKH Jiisl ouncTkn CB npennpusitusi ¢ Npou3BOACTBEHHON
MomHOCTBIO I1 — 25 T/cMeHy U HOpMO#i BogooTBeeHrs M = 20,2 M>/T npoayKuun
¢ yueTom 4acoBoro kodddurmenta Ku = 2,5 4 mpu ckopoctu asuxenust V = 0,003
M/c, co cpeaHuM auamerpoM dacTtuil d = 100 MKM, KOJHYECTBO YacoB pabOTHI B
cMeHy t = 8 wacoB paGoueii riryounoii nosymku H = 1,5 m; P xua. = 800 kr/m®; P
gact. = 1000 xr/m3; ux. = 0,5 - 10° [ac.

CxopocTh ocakaeHHsl NpuMecell MJIM BCIUVIBIBAHHUA KamejleK He(TenpoayKTOB
(>xupa) onpeneasiercs nmo gpopmy.ie (mM/c):

U= (md% . 18)((Pa— Pw)/ pac)
JdnuHa HeTesoBYyIIKH (M) onpenessieTcs o cijaenywueii gopmyJie:
L=VH/(0,5(U-0,5V))
MakcuMAaIbHBIH Y2C0BOi Pacxo cTOYHBIX BoJ (M/4):
Q=(m- -M-Ku)/t
Paboyasi mmpuHa HedTeNOBYLIKH (M) paBHA:

B=0Q/ (V- H-3600)
B neckonoBkax — xuposoBkax ynaBiauBaetcs 20 — 30 % npumeceit u 60 — 70 %
KUpa, MOATOMY JOOYUCTKY CTOYHBIX BOJ JAJbIIIC MPOBOAAT IPYTUMU METOJIAMH.

Tabnuma 1.
HCXOJHBIC JAHHBIC K 3a1a4€ Ne 1
BapUaHTHI 1 2 3 4 5 6 7 8 9 10
I - npomss.| 10 11 12 13 14 15 16 17 18 19
MOIIHOCTD
T/cMeHy

m - wopma | 171 18,7 194 | 20,2 | 21,6 22,5 23 238 | 22,6 20,2




BOJ00TBeIeHHUS
Me/T

Ku - yacomoii | 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
JABUKEHUSI
yacTun (M/c)

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

t — KoJHYecTBO 8 9 10 11 12 8 9 10 11 12
4acoB padoThI

H - pa6owas | 11 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0
rJayonHa
JIOBYHIKH (M)

Pr — maornocts | 600 700 800 | 900 | 1000 | 1100 1200 | 1300 | 1400 | 1500
wactuy (kr/m°)

Pk — muornocts | 400 500 600 750 800 1000 950 1200 | 1350 | 1250
KuaKocTH (Kr/m®)

e — BSI3BKOCTH 0,5-10%Ila
KHIKOCTH

3agaua Ne 2.

Paccuurare KONMMYECTBO AaImaparoB CUCTEMbl MEXaHUYECKOU OYUCTKHU
CTOYHBIX BOJI, COCTOSIIIENM W3 TIECKOJIOBKH, OTCTOMHUKA W MEXaHUYECKOTO
bunbTpa, €ciiid KOHIIEHTpAlMs TPYyOOJUCIIEPCHBIX U B3BEIICHHBIX IMpPUMECEH B
CTOYHBIX BOJIAX Ha BXOJE B OUUCTHBIE coopyxkenuss C1=2500 mr/nm3, a TpeGyemas
KOHIIEHTpatus Ha Bbixoae Co""'=20 mr/ e,

D¢ heKTUBHOCTD pabOTHI COOPYKEHUM: Nieck=90%, Norer=55%, 13=60%

Pemenwue.

1) Ilpunumaem onHy neckoyioBKy. KoHIleHTpauus npuMeceil mocie NecKOJIOBKH,
mr/ M3
Co=C1'=C1(1 Mneex)=2500(1-0,9)=250

CrouHbIe BOAbI HAIPABJISIIOTCS B OTCTOMHUK.

2) IIpyunumaem oauH OTCTOMHUK. KOHUEHTpauus mpuMeceil mociie OTCTOMHHKA,
mr/ m®
C1"'=C2"=C3(1Mo1er)=250(1-0,55)=112,5

Bospl HanpaBisroTCsS HA MEXaHUYECKUN (QUIIBTP.

3) Ilpuaumaem onuH Mexanuwdeckuid (unbTp. KoHIeHTparus mpumeceit mocie
¢unsrpa, mr/ qm®
C,"=C3'(1-m¢)=112,5(1-0,6)=45

Konmentpamus mnpumeceit mpesblaer TpeOyemyro. Takum oOpaszowm,
JAHHYIO CXeMY HEOOXOAUMO JTOTIOJTHUTb.

4) JlonmycTuM, 4TO B CXE€M€ OYHMCTKM JBa OTCTOMHMKA. KOHIIEHTpamus npumeceit
T10CJIE BTOPOTO OTCTOMHMKA COCTABMT, MI/ IM°
C1"=C3" (1-Morer)=112,5(1-0,55)=50,625

Jlanee BOJBI HAMPABIAIOTCS HA MEXAHWYECKUN (UIBTP, MOCIE KOTOPOTO

KOHLIEHTPALHsS IIPUMECEN COCTaBUT, MI/ IM>

C,"=C1" (1-14)=50,625(1-0,6)=20,25




KonnenTtpanus npuMeceil mpeBbIIaeT TpeOyemyro.
5) Ilpunumaem, 4To B CXe€M€ OJMH OTCTOMHUK M JBa MEXaHMUYECKUX (UIIbTpA,
T0CIIE KOTOPBIX KOHIEHTPALHUS IIPUMECEN COCTABUT, MI/ IM°
C,'"'=C," (1-14)=45(1-0,6)=18
KoHuenTpanus npumeceii CHIKaeTces 10 TpeOyeMOro ypoBHSL.

Pric. 1. Cxema MeXaHNUYECKOM OYMCTKH CTOYHBIX BOZ IPOMBILLUIEHHOTO TIPEIPUSITUS

BeiBoa. Takum 00pa3om, pa3paOOTaHHAsI CUCTEMAa OYMCTHBIX COOPYKEHHIA,
COCTOSIIIAS U3 OJHOW MECKOJIOBKH C MNpeck=90%, OTHOTO OTCTOMHUKA C Norer=29% U
IBYX MEXaHWYeCKUX OQuiIbTpoB ¢ MNy=00%, 0OpH HCXOOHOW KOHLEHTPALUU
C1=2500 mr/ aM® B KOHEUHOM HTOTE OYHINAST CTOYHBIE BOIBI 10 Co =18 mr/ am°,
4TO MEHbILIE TpeOyeMOl KOHIIEHTpalu, paBHou 20 Mr/11.

PaccunTaTh KOJMYECTBO amnmapaTroB CHCTEMBl MEXaHUYECKON OYMCTKH
CTOYHBIX BOJI, BKJIIOYAIOIIEH MECKOJIOBKY, OTCTOMHUK U MEXaHUYeCKUd (uibTp,
JUISL CHW)KEHMS  KOHLEHTpPAaUUM MEXaHWYECKMX NPHMECE Ha BBIXOJIE U3

COOpYy KeHHii 10 3HaYeHus «He Gonee 20 Mr/aM>» NpH KCXOAHBIX JAHHEIX (Tabauma
2).

Tabnuna 2.
HUcxonnbsie nanabie ni1d 3amadau Ne2
Konnentparmuss | OddexktuBHOCTE | DPHEKTUBHOCTH IPdexTuBHO
Howmep o CTh  paboThI
npuMecen B | pabOTHI paboThI
BAPHART | 1 ounpIx BOJIaX | IECKOJIOBKH, OTCTOMHUKA, MEXAHIHACCRO
a Cl, MF/I[M3 MNueck, % Norer, % o (I)HHBTpa,
No. %
1 2400 72 46 60
2 2300 85 52 66
3 2000 85 50 65
4 1700 72 60 45
5 2200 78 50 63
6 1550 55 70 65
7 2250 85 46 50
8 2350 85 50 60
9 1900 95 75 45
10 1800 70 64 75

IMPAKTUYECKAS PABOTA Ne2
0 JIUCHUILINHE b1.B./1B.12.1 OuucTKa CTOYHBIX BOA M VTHJIH3AIMS
OTXOJ0B JHEProyCTAHOBOK HedTexXuMHuUYecKUX NpeInpusaTui




(raumenosanue oucyunnumvl)

OHpeI[eJ'II/ITI) HGO6XOI[I/IMYIO CTCIICHb OYHUCTKU IMTPOU3BOJACTBCHHBIX CTOYHBIX
BOJ IICPC BBIITYCKOM HX B BOAOCM II0 TEMIICPATYpPC BOEI.

Tabmura 3.

Hcxonnbie TaHHBIC IS pacyeTa K MpakTHYecKou padote No2

Homep |Copepxa |Cpennsist Jnuna  |Cpenn |Ilpunsatel |Conepka |BIIK B \BIIKnox Makcumans
BapHaHT HUE r1yOuHa |[peKu  1o|ui it HHE BOJC  |u Hast
a B3BEIIICHH BoJloeMa ((hapBaTep pacxoj1 CPEAHUI |B3BELICHH BOJOEM [IOJJIC |TEMIIEPATy
BIX JHoMm ly JI0|CTOYH |pacXox  |bIX L xameif pa  BOABI
BEILICCTB pacyeTHo bIX BOJIBI BEIIIECTB, | " cOpocy Bogoema J10
B ro BOJ, Q,/Bomoema, mr/m B MIALrouno BBIITYCKa
CTOYHBIX CTBODA, Mc  1Q,M%c  |Bome W BOJIBI| CTOYHBIX
BOJIAX, Iy, M BOJIOEMaA L, BO/I B
Crau, MI/JT JI0 CIycKa ' |;meTHee
CTOYHBIX M/ BpeMs
Bog 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 1,1 253 | 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 1,4 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. Omnpenenenne HeOOXOAMMOM CTeNMEHUW OYUCTKH M0 B3BeHIeHHBIM

BelIeCrsamM

H€O6XOI[I/IMa$I CTCIICHb OYHNCTKHN CTOYHBIX BOJ IIO0 B3BCHICHHBIM BCIICCTBaAM

Dpss, Yo OIIPEIEISCTCS 1O POpMyJIC:
3B3B

Tac:

C

Ha4

CHaq —m .

100

CHaq — KOJIHNYCCTBO B3BCIICHHBLIX BCIICCTB B CTOYHOU BOAC OO OYMCTKH,

Mmr/mM3; m - JIOTTYCTUMOE COJIEp’KaHHUE B3BEIICHHBIX BEIIECTB B COpachIBacMbIX B

BONOEMBI CTOYHBIX BOJAX B
OIIpeIeIIETCS U3 YPAaBHEHHMS, MI/IM>:

COOTBCTCTBUH

C

a-Q-Cp+q-m=(a-Q+q)-(Cp+Chm)

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

CAaHUTApHBIMU  HOPMAaMH




C
rac: P COACPKAaHHUC B3BCUICHHLIX BCHICCTB B BOJAC BOJOCMA 1O BBIITYCKA B HET'O

CTOYHBIX BOZ, MI/I; Clim — JOmyCTHMOE 110 CAHHTAPHBIM HOPMAM YBEIHUCHHUE
COJIepKaHUs B3BEIIICHHBIX BEIIECTB B BOJIC BOJOEMA IOCIIE BBITyCKa CTOYHBIX BOJT
(B 3aBUCHMOCTH OT BHJa BOJOIIOJIb30BaHWsI), MT/iI; Q — pacxoj peyHBIX BOJI,
M3/CyT; (] — pacXoj CTOUHBIX BOJ, M/cyT; a KO>()(MHIMEHT CMEIIEHUS.

Pacuem xorppuuyuenma cmewienusa (a) npusIT 1o meroxy PpoioBa—
Pomzunnepa:
a= (1 — e_“‘ﬁ) / ll + (Q/q)e‘“WJ

rae: | — pacctosHue mo ¢apBaTepy peKd OT MECTa BBIITYyCKa CTOYHBIX BOJ 0
pacyeTHOro CTBOpa, M; O — KOA(D(QUIMEHT, YUYUTHIBAIOIIUN THUAPABINYECKUE
dakTopsl cMemennst; Q — pacxoj; BOABI BOJIOEMa B CTBOPE PEKH Y MECTa BBITYyCKa
CTOYHBIX BOA, M3/C; ( — pacxol CTOYHBIX BOJ, BBIIYCKAEMBIX B BOJOEM
(cpemHeCcyTOUHBIH), M2,

Kos¢ppuyuenm, yuumurearowguii cuopasiuueckue pakmopovt cmeuienua (a):

a=CoE/q
roe: & — KOG QUIIMEHT HM3BUIUCTOCTH PEKH — OTHOIICHUE [JIMHBI PEKHU IO
/
dapBaTepy OT MecTa BHIITYCKa CTOYHBIX BOJ JO PACUETHOTO CTBOpa @ K JUTHHE
y i C=ly/l . @
PEKU 1O MPSIMOM Ha 3TOM KE YUACTKE , T.e€. P, — KO3 UIIMEHT,

3aBHCAIIMN OT MecTa BBITyCKa: NMpH BeINycke y Oepera ® =1, mpu BbIIyCKE B
dapsarep ? =1,5; E — xoapdunuent TypOyaeHTHOM AU Py3um.

E — koappuyuenm mypoynenmmnoii ouppyzuu:

E=v-H/2C-r) ’
v
rIe: — CpemHsiss CKOPOCTh TCUCHHUS PEKH Ha YYacTKE MEKIY BBIITYCKOM
CTOYHBIX BOJ U PacueTHBIM CTBOpOM, M/c; H — cpenusisa riryOrHa peku Ha TOM ke
yuactke, M; C — kodpdurmument lesu, mmst paBHunHbIXx pek C=40; r —
kod(durreHT mepoxoBaTtocTu byccuHecky.

Koappuuuenr mepoxoBaroctu byccunecky — r

r=24/981~25
Bo wusOexxanue OTIOKEHHS B3BEUICHHBIX BEIISCTB B BOJOEME, HX
THJIpaBIMYECKast KPYIMHOCTh He J0JDKHA MpeBbimaTh 0,4 MM/C TIPH BBIITYCKE B PEKY
u 0,2 MM/c — B BojoxXpaHwiHile. Eciau B CTOYHOM BOjAE KOHIIEHTPALUS
B3BCIICHHBIX BEIIECTB HE YIOBIIETBOPSET 3TOMY TPEOOBAHHIO, TO CTOYHYIO BOIY
nepes; cOpocoM B BOJIOEM HEOOXOJMMO OTCTAMBATh JIUI OCAXKJICHHS B3BEIICHHBIX



BEILIECTB YKAa3aHHOM TMAPABINYECKON KPYITHOCTH.

Ilpu copoce cmounvix 600, codepicawyux MOKCUYHbIE 6Geulecmed,
HEOOXOJMMO IMPOU3BECTH OLIEHKY KadecTBa cOpachlBa€MOM BOJBI MO MPEIEIIBHO
JOIYCTUMOM KOHILEHTPaLUH:

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

C C
rjae: KOH y P KOHIIEHTpAIWs 3arps3HSIONICTO BEIIECTBA COOTBETCTBEHHO

JJI1 HOpMaTHBHO-OqHIHGHHOﬁ CTOYHOM BOJbBI U B PCKC BBIIC MCCTA BLIITYCKA, MF/JI;

Clim MpCaAcJIbHO AOOITYCTHUMAsA KOHHOCHTpALUA, €CJIIM B BOIAC IPUCYTCTBYCT OAUH
BUJI 3arPsI3HECHUIA; N — KOYPPUIIUEHT pa30aBICHUS:
+a
po4tag
q

2. Onpeodenenue Heo0X00uUMoii cmenenu o4ucmiu cmouHvix 600 no BITK o

. o L, >L
Ecou dakruaeckas BIIK o, mogiexarieit cOpocy CTOUHOM BOJBI ~ ¢ cm

TO BOJa OO0 BBIIIYCKAa B BOJOCM JOJIZKHA OBITH O4YHIIICHA. H€06XOI[I/IM35[ CTCIICHDb

OUYHUCTKH 3 grix, Yo onpeensiercs no Gopmyre:

L,—L
3BHK=”L—K°H'100

a
)

rae: Lq daktuyeckas BIIKqqy moamexariei cOpocy CTOYHOM BOJIBI.

IIpu pacuetre yuuthiBaetcst cHmkeHue BIIK Boawl 3a cuer pazbaBieHus
CTOYHBIX BOJI BOJOM BOJOEMa, a TaKKE 3a CUYET OMOXMMHUYECKHUX IPOILIECCOB
CaMOOYMIIICHUS] CTOYHBIX BOJ OT OPraHUYECKHUX BEIIECTB.

bananc OMOXMMHMYECKOW MOTPEOHOCTH B KHUCIOPOJE CMECH PEYHOU H
CTOYHOM BOJI B pACYETHOM TOYKE BBIPAKAETCS CICIYIOIIUM YPABHEHUEM:

~key —kt
q - Loy -10 Clt""a'Q'Lp'lo P Z(q+a'Q)'Llim’

L .
rae: “koH  BIIKom CTOYHOM BOABI, KOTOpAs IOJDKHA OBITH JIOCTUTHYTA B MPOIIECCE

L o
ouucTku, Mr/i; P BIIK;om peuHO#l BOMBI 10 MECTa BBIITYCKa CTOYHBIX BOJ, MI/;

Liim npenenbHo ponycruMmast bIIKq, cMmecn pedyHor W CTOYHOM BOJBI B

k_ uk
pacyeTHOM CTBOPE, MI/JI; " = ~# KOHCTAaHThI CKOPOCTH MOTpeOJICHUs KHUCIOpoaa
CTOYHOM IKHUJKOCTBIO M PACTBOPEHHUS KHUCIOpOJa B peuyHOM Boxae;, t —
MPOJOIKUTEILHOCTh Mpo0era BOJBI OT MeCTa BBIIYCKa CTOYHBIX BOJA O
pAaCYETHOTrO IMYHKTA, CYT.
CnenoBaTeiLHO:
a-Q -kt Ly
LKOH:ﬁ(Llim_Lp'lo P )+%
qlo CcT 10 CcT
[TpoOIKUTENBHOCT TIEPEMEILIEHUS BOJIBI OT MECTA BBINYCKA CTOYHBIX BOJI

JI0 pacueTHOro CTBOpa (CyT):
t =1y /(v-86400)



rae: l‘b — JIJTMHA PEKH 1Mo (apBaTepy OT MECTa BBIMMYCKAa CTOYHBIX BOJ JO ITyHKTA
BO3MOYKHOTO BOJIOIIOJIB30BAHUSA, M; ¥V — CPeIHSS CKOPOCTh TCUCHUS PEKH, M/C.
EcrecTBeHHass CKOpPOCTh OMOXMMHYECKOW OYHMCTKH TMPUPOJHBIX CTOYHBIX
BOJI CYIIECTBEHHO 3aBUCHUT OT TeMmreparypbl. [103ToMy HEOOXOIMMO yUYWUTHIBATH
3aBUCUMOCTH CKOPOCTH TTOTPEOICHUS KUCIOPOAa CTOYHOM JKUIKOCTBIO M CKOPOCTH
PacTBOPECHMS KHUCIOPOa B PEYHOM BOJIC OT TEMIICPATYPHI.
Tabmnura 4.

k
3Ha4YeHHsI KOHCTAHTBI CKOPOCTH MOTpeOIeHUs Kuciaopoaa (<) B
3aBHCHUMOCTH OT TEMIIEPATypbl CTOUYHOM KUAKOCTH
Temneparypa cTouHOi )xuakoctu, °C

0 3) 9 12 15 |18 20 22 24 26 28 30
ker 0,04 0,05 0,06 |0,07 0,08 0,0910 0,11/0,12 0,13 0,14 0,158

Tabmuma 5.
3HaueHUs1 KOHCTAHTBI CKOPOCTH PACTBOPEHHMSI KUCIIOPOAA (kP )
XapakTepuCcTHUKa 3HauCHUSA KOHCTAHTBI CKOpPOCTH pacTBOpEHUS
BOZOEMA KHCJIOpOJa B peYHOH Boze K, ipu Temmeparype BObI B
BogoeMe, °C

5 10 15 20 25 30
CabonpoToUHbIe wm | 0,05 — 0,11 0,15 — _
HEIPOTOYHbIE
BOJIOXPAHIJIUIIA

Pexu ¢ manon cxopoctero | 0,16 | 0,17 | 0,185 | 0,2 | 0,215 0,236

teyenust (V<0,5 m/c)

Peku c bomsoii | 0,38 | 0,425 | 0,46 0,5 0,54 0,585
ckopoctbto Tedenust (V>0,5

M/C)

Maible pekr ¢ ObICTPbIM — 0,684 0,74 0,8 0,865 0,935

TeyeHueM (V>1 m/c)

3. Onpeoenenue HeoOXO00UMOU CHIENEHU OYUCHMKU CHIOUHBIX 600 HNO
memnepamype 600bl

Pacder mpous3BOAUTCS B COOTBETCTBHHM C CAHUTAPHBIMU TPEOOBAHHSAMHU,
OTpaHUYMBAIOIIMMM  TIOBBIICHWE JIETHEH TeMmepaTypbl BOJBI 3a  CYET
MOCTYIIJICHUS B BOJJOEM CTOYHBIX BOJI [0 YPaBHEHHUIO:

aQ
Txon :(7+1j'Tlim +T,

1, .
rae: KOH peMIiepaTypa CTOYHBIX BOJ, TPU KOTOPOH COOJIIOIAETCSI CAHUTAPHOE
TpeOOBAaHUE  OTHOCUTEIILHO  TEMIepaTyphl BOABI B  CTBOpPE  IyHKTa

T
BOJOITIOJIB30BaHMA, P mMakcuMaJibHas TCMIICpATypa BOJBI BOJOCMA 10 BBIITYCKaA

CTOYHBIX BOJ B JIETHEE BpeMs; lim  joIycTHMOE HOBBIIICHHE (He Goliee, 4eM Ha
3 C) TemmiepaTypsl BOJIbI BOJOEMA.
4. Onpeoenenue HeoOX00uUMOU cmeneHu pa3zodasnieHus no 3anaxy, OKpacke u




npueKxycy

B Tex cnydasx, Korja HMMEIOTCS aHaJIW3bl CTOYHBIX BOJ C YKa3aHUEM
CTeNEHU pa30aBJeHUs, IPU KOTOPOM OKpacka M 3amax CTOYHBIX BOJI MCUE3AIOT,
JIOCTATOYHO CpaBHEHUE BEJIWYUHBI pa30aBieHUs, YKA3aHHOW B aHaju3e, C
pacyeTHOW BEJIMYMHON pa30aBiIEHUs, KOTOPOE BO3MOXKHO y PacueTHOTO CTBOpA.
OT0 IPOBOJUTCS, YTOOBI PEHIUTH BOMPOC O HEOOXOAUMOCTH OUUCTKH CTOYHBIX BOJI
B OTHOILICHUH 3araxa U OKpPacKu Mepe UX CIyCKOM B BOJIOEM.

5. Onpeodenenue nHeodX00UMOI CmeneHu OYUCHKU NO UZMEHEHUI0 AKMUGHOIL
peaxkuuu cpeowl

[Ipu BbITyCKE B BOJOEM KHUCIBIX W IIEJIOYHBIX CTOKOB HEOOXOJIUMO
YUUTHIBATh HEHUTPATU3YIONIYI0O CHOCOOHOCTH BOjgoeMa. B Bome Bogoema
cogepxkarcss ruapokapooHatel Kaibimsg Ca(HCOs), u wmaraus Mg(HCOs)s,
OoOyCJIOBIIMBAIONINE €€ KapOOHATHYIO >KECTKOCTh, a TakXK€ YroJibHas KHCJIOTa.
Kucnotsl, nmocrynarmmme B BOJOEM C MPOU3BOJICTBEHHBIMU CTOYHBIMH BOJAMHU,
B3aMMOJICUCTBYIOT C THAPOKapOOHATaMH, BBITECHSISI M3 HUX JTUOKCUJ YIIIEepoja.
[Ipu »sTOM conepkaHue TUIPOKaApOOHATOB B Boje (T.€. €€ IICJIOYHOCTD)
YMEHBIIIAETCS, a COJEPKaHNe CBOOOTHOMN YTIECKUCIOTH yBEIMUYUBACTCS.

Peakiust HeWTpanuzanuu (Hampumep, CEpHOM KUCIOTHI) B BOJOEME 3a CUET
TUAPOKAPOOHATOB KAJIBLIMS MPOTEKAET MO PopMyIie:

Ca(HCO3),; + H,SO4 = CaS0, + 2H,0 + 2CO,

[Toctynienue B BOJOEM IIEJIOYHBIX CTOYHBIX BOJ MPUBOJUT K HUX
B3aUMOJICHCTBUIO CO CBOOOJHBIM JUOKCHIOM yriiepoja. [Ipu »Tom mIeno4yHOCTh
BOJIbl BOJOEMA YBEJIMUMBAECTCA. Peakiuss B 3TOM cllydae MOXET MPOTEKaTh IO
cnenyrolieit hopmyiie:

2NaOH + CO,; = Na,COs + H,0

[Ipu cOpoce B BOJOEM KHUCIBIX CTOYHBIX BOJ MX CIIEAYyEeT HOPMHUPOBATH IO
3HayeHuto pH pedHo Boasl
n A[HCO;]-n,B

[CO,]
HPAT'FH(I) .

pH, =pk,+lg >6,5

rne: pHg — pH peuHoil BOJbI B KOHTPOJIBHOM IIYHKTE IPU (PAKTUUECKOM PEKUME;

Pk OTpUIIATEIBHBIN Jorapudm TMepBOM KOHCTAHTHI JHUCCOLMAIIMU YTOJbHOU
KUCJIOTBI;

[HCO;3] KOHLIEHTpalus ruapokapboHatoB, wmmons/amS; CO; —

KOHLIEHTpAaLMs JUOKCHA YIJIEpOAa, MMOJbL-OKB/ IMS; Np U Ng — KPaTHOCTH
pazbaBieHus, pacueTHas U (paKTHIeCKasi:

A=1+10"0"Ph



B=[HCO; ] - 2l jgrte
44

IIpu cOpoce B BOJOEM IIEIOYHBIX CTOYHBIX BOJI TaKKE OIpPEAEIAETCS
3HaueHue pH pednou Boab:

n,AINCO;]-0273n,B _

[CO,] ’
nPAT:_n‘ﬁ

pH, = pk,+1g
-B

_ pHy —pk;
TAC: 4= 0’273 -10 ) B - OIIPCACILICTCA TAKIKC, KaK U IIPpU C6pOCG KHCJIBIX

CTOYHBIX BOA.

IMMPAKTUYECKAS PABOTA Ne3
00 JTUCIHUTIIINHE b1.B./IB.12.1 O4yHcTKAa CTOYHLIX BOJX W VTHJIH3AIMUSA

0TXO0/I0B JHEPIroyCTAHOBOK HepTEeXHMHUYECKUX NMpeAnpPUusITHH
(raumenosanue oucyunaumvl)

Mertoauka pacuera IMeCKOJIOBOK.
Pacder ropu3oHTaIbHBIX U a3PUPYEMBIX ITECKOJIOBOK 3aKIIIOYACTCS B ONpE/ISICHUN
pa3MepoB MONEPEYHOTO UX CCUCHUS U JTUHBI.
1) ITnowaow ceuenus neckonosKu, M

F=Q/vn,

rae: Q — MakCHUMallbHBIM pacXxol CTOYHBIX BOI, m/e; v— MPOJI0JIbHAA CKOPOCTh
JBIDKCHUSI BOJIbI, TPUHHUMaeMas B 3aBUCHUMOCTH OT PacueTHOro JIuaMeTpa
yJIaBIMBAEMBIX YaCTHI] NecKa, npunumaem 0,2 m/c; N — KOJWYECTBO OTJICJICHUM
MEeCKOJIOBOK.

1 2 3 4 ]

0 A S A-A
— 4 I
H

A+| L B

Puc.2. IleckoyioBka ropu3oHTaIbHAs
1-nomox nooarowuii; 2-yposerv 600vl, 3-c0u necka, 4-10moxk omeoosuwuil; NPUIMOK

2) Tnumny neckonosku (puc. 2) BBIYUCIAIOT 110 Gopmyie:

L=K-h_ -v/u,



rae: hmax = h1 — TiIyOMHa TPOTOYHOW YACTH TICCKOJOBKH, M; Uy —
THApaBIMYECKass KPYIMHOCTh TIeCKa pacdyeTHOro jgumamerpa, wm/c); K —
KO3 (PUIIMCHT, YINTHIBAIONIUN BIUSHUE TYPOYJICHTHOCTH M JIPYruX (aKTOPOB Ha
paboTy IECKOIOBOK:

Uy

Ju? —0,0025v°

B=F/ h1.

K =
3) llupuna neckono6xu, m:

4) Obwas évicoma necko08KU, M.
H= h;+h,+h3+h,

rae: hy, hy, hs m hy — cooTBeTcTBEHHO BBICOTA NMPOTOYHOW YACTH, CJIOS TECKa,
HAJIBOJTHOM YacTH W NpHUAMKH (mpuHuMaeM: ha=h;; ho=h3=h,/2).
5) Vknon Onuwa (mameenc yena) Ons Cnoazanus Cc1os necka K HPUSIMKY
npunumarom 0,2-0,4.
6) Hauepmumov cxemy 20pu3oHmanvHou neckKoiosku (puc.2) ¢ HnoayYeHHbIMU
pasmepamiu.

PaccuuTaiiTe pa3Mepsl MECKOJIOBKM W HAYEPTUTE CXEMY MO CICAYIOIMIHUM
UCXOJTHBIM JIAHHBIM.

Tabmuua 6.
Hcxonaubie manHbIe (BapHaHTHI)
Ne Q, M/ n h1, M Uo, MM/C
BapHMaHTa

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 35,1
9,18 500 1 0,8 40,7

[IpeacraBnsiem mnpuMep pemieHus 3a7add Ha pacdeT IPPEeKTUBHOCTH
paboOThI TECKOJIOBKH.

IIpumep. Paccuntarh KOHUEHTpaUMIO TIECKA B CTOYHOM BOJE,
MOCTYMAIOMIEH Ha OYUCTHYIO CTAHIMIO, U 3(PPEKTUBHOCTH PabOThI MECKOIOBOK,
€cnu 3aJepkuBaercs mecka 15 am® Ha 1000 M3, COAEpKaHUE TECKa B OCAJKE
NEPBUYHBIX OTCTOMHUKOB 6 % (110 Macce), KOJIMYECTBO 3TOr0 OCaKa COCTaBISET
0,25 % o o6bemy OT pacxojia 00padbaTbiBacMOIl BObI, BIAXKHOCTh ocajika 93 %.

Pemenne. OOuiee KOJIMYECTBO MECKa OMpENeNseTcsd Kak CyMMa IecKa,
3aJIeP)KUBAEMOTO TIECKOJIOBKAMHU U TIEPBUYHBIMHA OTCTOMHHKAMHU.



PaccuntaemM 9acTh mecka, yJaBIMBaeMOIrO IECKOJIOBKAMH, MPU ITOM BCE
pacueTsl npuBeaeM K 1 aM° CTOYHOM BOJBL, KaK UM IIPUHATO /IS BBIPAKEHUS
KOHIIEHTpAIMH 110 JTI0O00MY BUAY 3arpsi3HEHUI.

U3 ycloBMs 3a7auy CIEAyeT, 4TO B MECKOIOBKax Ha 1 aM° CTOYHOM BOJBI
sanepxkuBaerca 0,015 cm® mecka mo oOwbemy. OOBEMHYIO MacCy MHecKa IIpH
pacuerax npuHMMaeM pasHoii 1,5 /M3, uimm 1,5 r/em®.

CrnenoBaTenbHO, B NECKOJOBKAX yJaBIMBaeTCA mecka (1mo macce)

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

Jlanee ompenenseM dYacTh IECKa, YIAIIEMOTO C OCAQJKOM TIEPBUYHBIX
oTcTOMHMKOB. I10 ycmoBuio ¢ 2 qvM° oOpabaTeiBaeMOl BOAbI 00pa3yeTcs ocajka
0,25 %, wm 2,5 cm¥/mve. Tlo macce mpu BaaxkHOoCTH ocagka 93 % (M 00BEMHOM
macce 1r/cm®) cyxoro BemiecTsa ocanka Ha 1 am® Boxsl Oyer:

2,51 0,07 =0,175 r/am®, wiu 175 mr/nm®

Tak Kak KOJHMYECTBO MecKa cocTaBisieT 6% II0 Macce MO OTHOIICHHIO K
CYXOMY BCHICCTBY OCaaKa, TO MacCcCa IICCKa B OCAaJKC 6y,Z[€TI

175 0,06 = 10,5 mr/mm3

Takum oOpa3oMm, B MCXOJHOM CTOYHON BOJE 00IIee CoJep:KaHHE IecKa

coctaBmwio 22,5 + 10,5 = 33 wmr/mm®. U3 3TOro Koim4ecTBa MECKOJIOBKAMH

3ajgepsxano 22,5 mr/nve, umm 68,2 % necka.

Tabnuna 7.
Hcxoanbie nanHbIe 7151 TpaKTUYECKON padoThl No3
BapuanTt | 3anepxuBaercss | MaccoBast KonngectBo BrnaxxHocTh
Ne recka B | IOJIsl TIeckKa B | oOpasyrolerocsi ocajaka B | ocajka, %o
MIECKOJIOBKE, ocajke % 1o 00BEMy OT pacxoja
am3/1000 w3 MIEPBUYHBIX oOpabaTtbeIBaeMO BOJIbI,
OTCTOWHHUKOB,
%
1 14 5 0,25 95
2 13 4 0,30 94
3 12 4 0,33 93
4 11 6 0,35 92
3) 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 5 0,26 93
10 17 5 0,33 87

C,Z[eHaTB YCPTCIK U BBIBO/ 110 PC3YJIbTATAM.



Kpurepun ouenku: OneHka 3a BBINOJIHEHHE KaXJIOW NPAKTUYECKON
paboThl, OCYIIECTBIISIETCS B COOTBETCTBUU C OaUIbHO-PEUTHMHIOBON CHCTEMOH U
npeanoyiaraeT MakCUMaibHbIM Oaml —7 OalioB, MUHUMaJbHbII—4 Oasia.
O1eHnBaHUE OTBETA CTYIEHTA IPOU3BOAUTCS 10 CIAEAYIOLIEH MIKae OaIoB:

7 0aJU10B BBICTABIISIETCA CTYJICHTY, €CJIM OH BJIaJI€€T pa3HOCTOPOHHUMHU HaBbIKaMU
U TpUEMaMH BBIIOJHEHUS MPaKTUYECKUX 3ajad, MPaBUIbHO M 0€3 omunodok
BBIIIOJIHAET 3a/1a4U.

6 ©0a/uIl0B BBICTABIAETCA CTYAEHTY, €CIM OH TMPaBWIbHO MPUMEHSET
TEOPETUYECKUE IIOJIOKEHMSI IIPU PELIEHWH 337a4, HO B PELIICHHWM HMEIOTCS
HEeOOJIbIIINE TOTPEITHOCTH.

S 0a/n0B BBICTABISAETCS CTYIEHTY, €CIM OH JOIyCKaeT HETOYHOCTH,
HEIOCTaTOYHO IPaBWJIBHO HCHOJB3yeT (OpMyJbl, HapyIlaeT JOIMYECKYIO
IIOCJIEOBATEIbHOCTH B PELICHUU.

4 0aJju1a BBICTABIISIETCS CTYACHTY, KOTOPBIM JOMYCKAeT CYIIECTBEHHbIE OMIMOKH,

HEYBEPEHHO, C OOJBIINMU 3aTPYTHEHUSIMH UCTIOIB3YET (POPMYIIBI.

MuHucTepCcTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit deneparuun
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTUYECKUM HHCTUTYT ((puran)
dbenepaabHOro rocy/1IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHckuil HaMOHAIIBHBINA UCCIIEN0BATEIbCKHUI TEXHOJIOTMUECKUHI

YHUBEPCUTET»
(HXTU ®I'BOY BO «KHUTY»)

Dakynbmem UHGDOPMAYUOHHBIX MEXHONIO02ULL

Kagheopa_ Inexkmpomexnuku u snepeoobecneuenus npeonpusmuil
Hamnpapnenue moAroTOBKHU/CIEIIUATBHOCTD: 13.03.01 TemuosHepreTuka u
TEMJIOTEXHUKA
[Ipoduns/mporpamma: DHeproobecneyeHue npeaAnpUsITUn
Cemectp_7

Jlokan

M0 JUCHUUILINHE b1.B./1B.02.01 O4ucTKAa CTOYHBLIX BOJ M _YTHJIHM3ALMSA

0TX0/I0B I3HEPIrOYCTAHOBOK He()TeXMMHYECKUX NPETNPUATHA
(raumenosanue oucyuniumvl)

TeMmbl q0oKJIa1a:

Ha3naueHnue u OCHOBHBIE METOIbI (PUBHKO-XUMHUYECKOW OUMCTKUA CTOYHBIX BOJI.
MeTobl OYUMCTKM CTOYHBIX BOJT OT KOJUIOMHBIX TPUMECEH.
DJIEKTPOKOATYJIAIMOHHBIE YCTAHOBKH.

CopOIMoHHBIE METOABI OYUCTKH CTOYHBIX BOJI.

dnoTalMOHHBIN METO OYMCTKH CTOYHBIX BOJI.

Nk =



6. CHeHI/IaHBHBIe MCTO/Jbl OYUCTKH INPOMBIIIJICHHBIX CTOYHBLIX BOM: 3KCTPAKIUAI,
HOHHBIN 06M€H, QJICKTPOAUAINS.
7. MCM6paHHBIe MCTOJbI OYUCTKH CTOYHBLIX BO.

Kputepuu omeHnkn: BpicTyruieHne CTyJIeHTa ¢ JOKJIAIOM IpEaIoyiaract
3HAYUTEILHYIO CaMOCTOSITEIIEHYIO PaboTy cTyaeHTa. J{oKiIaa JOMKEeH BBITOJIHATH
psan TpeOOBaHWMU: €ro cojaep)KaHWe COOTBETCTBOBAThH 3asBICHHOW TeMe; IIENH
COOTBETCTBOBATh 3aJadaM; JIOTHYHOCTh M TIOCJIEIOBATEIbHOCTh HW3JIOKEHUS
MaTepuana; CocOOHOCTh K paboTe ¢ JIMTEpaTypHBIMH HMCTOYHUKaMHu, MHTepHeT-
pecypcamMu, CHOPaBOYHOM H  DSHIMKJIONEAMYECKONH  JUTEpaTypoil; o00beM
UCCIIETIOBAaHHON JIUTEPATypPhl U IPYTHUX UCTOYHUKOB MH(POPMAIIUH; CIIOCOOHOCTD K
aHaM3y 1 0000IIEHII0 HHPOPMAIITMOHHOTO MaTepHana, CTENeHb MOJHOTH 0030pa
COCTOSIHHSI BOMpOCa; OOOCHOBAHHOCTHh BBIBOJOB; MPAaBUIBHOCTb O(OPMIICHUS
(COOTBETCTBUE CTaHAAPTY, CTPYKTypHas YMOPSJAOYEHHOCTb, CCBUIKHM, LUTATHI,
tabmunbl U T1.0.). llkana nuddepennmpoBana mo psgy kpurepueB. OOmmii
pe3yabTaT CKJIAIbIBACTCS KaK CyMMa OaijioB MO MPEACTABICHHBIM KPHUTEPHUSM.
MuHuMabHOE KOJUYECTBO OajuloB 3a BBICTYIUIEHHWE C JOKIagoM — 6 Oaios,
MaKCHUMaJbHBIN 0aJl1 32 BHICTYIIJICHUE C JOKJIAIOM — 9 OasioB.

Kpurepnii ouenkn -~
[TonHOE packpeiTHE TPOOIEMBI 2
Hannuue npesenranuu 3
Hanuure 0TBETOB Ha BONPOCHI Ay IUTOPUHU 2
JIOTMYHOCTH U MOCIIEA0BATEIbHOCTD U3JI0KEHUS 2
Hmoeo 9

MuHucTepcTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit @enepanuu
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM UHCTUTYT ((puiuan)
dbenepaabHOro rocy/1apCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIEr0 00Opa30BaHuUs
«KazaHckuil HaMOHAJIBHBIN UCCIIE0BATEIbCKIUN TEXHOJIOTMUECKUM

YHUBEPCUTET
(HXTU ®T'BOY BO «KHUTVY»)

Daxyrvmem UHDOPMAYUOHHBIX MEXHON02UL

Kagheopa Inexkmpomexnuku u snepeoobecneuenus npeonpusmuil
HampapneHnue moATrOTOBKH/CIIEIIUATBLHOCTD: 13.03.01 TeruiodoHepreTnka H
TEMJIOTEXHUKA
[Tpoduns/mporpamma: DHeproobdecneyeHue NPeAIPUATHN
Cemectp_7

INPAKTHYECKAS PABOTA Ne4




110 JTUCIHILINHE b51.B./1B.02.01 OuncTKa CTOYHBIX BOJ M VTHJIH3AIHUSA
0TXO0/I0B DHEProyCTAHOBOK HepTeXMMHYECKHX NPEeANPUATHIA

PacueT BepTHKAJIBHOTIO 3KCcTpakTopa. MeToanka pacuera

1. @akTOp IKCTPAKIIUU:

1'=—CB-\; -1.

i

C.BHK
rie Cyx u Cuyx — BxogHas u TpeOyemas BoixoaHas (IIJIK) xonuentpanus
3arpsi3HSIOLIET0 BEIECTBA B CTOYHON BOJE.
2. OOBEMHBII pacxXoJ1 SKCTpareHTa, M>/4

w i
m

rae Qg — Pacxof CTOYHOM BOABI, M3/4; M - KO3(P(HUIMEHT PaCTIPEAETCHHS.
3. KoHueHTpanus W3BJIEYEHHOIO BEIIECTBA B JIKCTpPAKTe (IIPU HCXOAHOM
YHCTOM SKCTPArEHTE), MI/IM>
_m-Cpgy
T

C

3
4. TpeOyemast CTENeHb 3KCTPAKIUU:

y __ m-Qs
l_lL-r Q,:E_—:III.Q_,‘

'|"|=

5. [TonepeuHoe cedeHune anmapara, M2
QCE LA QE

W

5=

rae Qcs, Q3 — pacxoj CTOYHOM BOIBI M KCTPAreHTa, M>/C; W — CKOPOCTh IIOTOKA,
M/c. B pacuerax w=0,02 m/c.
6. JlnameTp KOJIOHHBI,

D=.45/x,

7. BoicoTa kononusl, M: H=(5+7)D.
8. Bricota BbiBoj1a TD (13 ypaBHEHUS COOOIIAIONINX COCYAOB), M
h=E3n_+n_
Fr
rae hy, mh, mroraoctu JI® u TO (Boawl), p,=1000 xr/m3; h,; u h; — BeIcOTE JID 1
T®. Ipunumas, yro H=h, +h,, Moxxao 3anmate h, wim h, (Hanpumep, h, =H/7) u
paccuuTaTth BBICOTY BbiBOAa TO.
Ta6aunua 8.



Hexogenle gasHEIe (BADHANTED).

Me 3arpasH=- FECTPareET P m Qs Con Crzpe.
Bap. | IUee BEMIECTEC ET/MC STl S B o T ¥ o T
1,10 AHFIHE Tomyon 867 19 70 2.2 0.1
2,11 bersofinaz Tomyon 3467 12 60 12 0.5

EHCIOTA
3,12 | MypapsnEEIR | AMBEIOBRIA 814 3 30 15 0.6
ANEJeTHT CITHPT
4 13 | TlmepuECcBEA" Benzon 870 5 o0 13 0,5
EHCIOTA
5,14 Irprons Toayon 267 9 100 5 0,2
G, 15 | CanaornoBaz Aneton T90 126 110 10 0.4
EHCIOTA
7,16 TomyaanHE Eenzon 279 G0 B0 14 0.3
5,17 Peron Toayon 367 9 130 2 0,1
o 18 Haopyeecye- AnpIoBeIE 214 3.6 120 9 0.3
HAA KHCTOTA CITHPT

INPAKTHYECKAS PABOTA Ne5
0 JUCLMILUINHE b1.B./1B.02.01 OuyHcTKA CTOYHBLIX BOJX M YTHJIW3ALUSA

0TXO0/10B YJHEPIrOYCTAHOBOK HedTeXxuMHuUYecKHuX NpeanpusTuil
(raumenosanue oucyuniumol)

Pacuyer 3epHHCTBIX QUIBLTPOB.

[Ipu pacuere (PuIBTPOB HEOOXOAUMO ONPENETUTH CYMMAapHYIO IUIONIA/Ib
unsTpoB Fy, M2, wumcino ¢uiastpoB N, mwiomans omHoro ¢uubstpa F, M2
pacueTHYI0 CKOPOCTb (PWIBTPALMM Vp, M/Y, npU CREOYIOUUX UCXOOHBIX OAHHBIX!
pacxod cmounvix 600 Q, M>/cym, NPOOOIICUMENLHOCHb NPOCMOSL 0OHO20
Qurompa npu npomvléke t, 4, KOHYEHMPAYUs 636C€ULCHHLIX 4ACMUY HA 68X00e 8
Qunomp ¢, ma/ om>.

Memoouka pacuema
1. IMomyuuTs ucxonuble naHHbIe: Qp, ¢, (Tabs. 9). HazHaunTh 4ncI0 n MPOMBIBOK
¢GunbTpoB B cyTku: n=1 npu ¢<20 mr/n u n=2 npu ¢>20 mr/ am3,

2. PaccunTaTh HUPKYJISIIMOHHBIN (IPOMBIBOYHBIN) pacxol Q, B 3aBUCUMOCTH OT
YHClia IPOMBIBOK (DHIIBTPOB B CYTKH.

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

Q.=0,05Q,, mpu n=2 .
3. OnpeaenuTtb pacyeTHY0 CKOPOCTh QUIBTPOBAHMS, M/U:

Vp=V(N-m)/N,
I7le CKOPOCTh (PMIIBTPOBAHUS MPU (POPCUPOBAHHOM PEXHUME NPUHHUMAETCS V=12~
14 m/1, m — yuciao (GUIABTPOB, HAXOIANIMXCS B PEMOHTE WJIM Ha TPOMBIBKE,
npuHumMaetcss m=2 npu N<20 u m=3 npu N>20.
4. OnpenenuTh CyMMapHYIO IUIoa b GUIbTPOB, M
Fy=(Qp+Qu)/(24v,-nv,t),

r7ie TPOAOHKUTEIBLHOCTh IPOCTOS OAHOTO (UIbTPA IMPU MPOMBIBKE MPUHUMAETCS

t=0,5+0,6 4.

2.



5. OnpenenuTs IWIOmaas OAHOTO (GUIbTpa, M2:
F=Fs/N.

N3 KOHCTPYKIIMOHHBIX COOOpaKEHHM IUIONIAAb OJHOTO (UIbTpa JOJDKHA
obiTh He Oonee 50 M2 Ecmm F>50 M°, Torma HEOOXOOMMO HMCXOIHOE YHCIIO
(GUIBTPOB YBE-JIMYUTh HAa 2 U TMOBTOPUTH pacueT Mo I. 3-5 10 AOCTHXKCHUS
ycnosua F<50 M2, yunThiBas, uto m=3 npu N>20.

6. OnpenenuTb TUaMeTp OJHOTrO PUIbTpa, M

D=\4F /r,

H=h;+hy+hs,
rae hi, hy, h3 - cooTBeTCTBEHHO BBICOTA CIIOS TpaBUs, MECKA W OCBETICHHOW BOJIBI
(tabm. 9). ITpuaumaem hz=h;.
8. HauepTtuth cxeMy 3epHUCTOrO GUIBTPA C MOJIYYCHHBIMU PA3MEPAMHU.
PaccuuraiiTe pasmepsl puiabTpa M napamMerpbl puiabTpaUU NPH UCXOAHBIX
JAaHHBIX MO Ta0JuIEe 9.

7. BoicoTa QpuibTpa, M:

Taoaunna 9.
Wcxonnbie naHnHbIe (BapUaHTHI)
No Qps c, Pasmep 3epen, mm Bricota cnos, hi, McxomHoe
BapuaHTa M>/CyT |MI/a h2, M YUCIIO
rpaBHs [IECKa TpaBUs [Mecka | (QUIBTPOB,
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 | 1,3-1,5 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 0,3-04 | 1,3-1,5 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 | 1,3-1,5 23
9,18 42000 40 5-10 1-2 0,3-04 | 1,3-1,5 23

0 IUCIHUIUIUHE
OTXO0J0B DHEProyCTAHOBOK HepTeXMMHUUYEeCKUX NPEANPUATHH

INPAKTHYECKASA PABOTA Ne6

b1.B./IB.12.1 OuyucTKka CTOYHBIX BOJA M VTHJIH3AIHSA

(raumenosanue oucyunnuml)

OnpenesuTs 0OCHOBHBIE ITAPAMETPbI a3poTeHKa. MeToauka pacuera
1. JmuTensHOCTh a’spaliui pacCuruThIBaeTCs 1o popmylie, u:
Lp-L
.- n ] p .
rae Lo u L - BIIK 0ny moCTymaromel CTouHoN U OYUIIIEHHON BOJIBI, MI/ ame:

a — KOHIIEHTPALUs WA B a3POTEHKE, I/JI; p - CKOPOCTh OKHUCIIEHHs 3arpsA3HEHUS HA
1 r cyxoit 6uomaccel, mr (BITK)/(r4).
2. V IenbHbIA pacxo BO3ayXa, M° BO3Lyxa/ M CT. BOJBL:




ZI:LD _Ll:l .
100-kikynqnsfe—b)

rae z=2mr(O2)/mr(BIIK) — ymenbHbBIN pacxon kucimopoxaa; ki — koaddummeHt,
YUUTBHIBAIONIMM THUIT a’paTopa, SBISIOmENcs (QyHKUMEW IJIOMAAn, 3aHsATON
a’paTopamMM IO OTHOLIEHWIO K IUIONIAJU 3epKaja BOABI B adpoTeHke; kp,=h%®" —
KOX(GUIIUEHT, YUUTHIBAIOUINI TIyOMHY MOTpyKeHusi asparopa (Hampumep, h=3
M); N1 - K03 puiMeHT, yueta remrepatypsl (Hanpumep, npu t=24°C, taba. 5.7); no
— kK0d(h(UIMEHT KadyecTBa BOJBI; C — PAaCTBOPHUMOCTHh KHCIOpOJa, MT/r, b —
JI0ITycTUMasi MUHUMAaJlbHAs KOHIIGHTpAlUs KHUCIOPOAa, KOTOpas HE JTUMHUTUPYET
CKOPOCTH OKHCJIEHUS, IPUHUMaeM b=3 Mr/mm>,

Taoanna 10.
Koadduruent yuera remmneparypsi ng

J.'I.U_'!i-"\t'l.l—l. wlid ¥ TRWALEL l.\.l."'\.l.l.l.'-tl'il.l. .-l.l'I_H.I. J-I._
10 12 14 16 18 20 122 |24 | 26 | 28
113[108 (103 |98 [94 |90 ([87 |83 |80]77
063 (069|076 083091 10[11 )12 (13 [14

t.7°C
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3.06beM a3poTeHKa, M>:

V=Q-t,
rae Q — pacxoj CTOYHOM BOABI, M3/,
4.  KoOHCTpyKTMBHBIE  pa3Mepbl  a3pOTEHKAa  MOXKHO  IPUHUMATh U3
KOHCTPYKLHMOHHBIX COOOpaKeHUH, B 3aBUCUMOCTH OT 00bEMa COOPYKEHUS:
4.1. Pabouas rnmybuna H npuHuMaercs M3 THNOBBIX pa3mepoB (Hampumep, H=3,2
4.2. ITnomaap 3epKajia BOJbl B a9POTEHKE, M2

S=V/H.

4.3. Inuny a’poTeHka onpeaesiseM no Gopmyie, M:

L=15S,

[TonyyenHnoe 3Hauenue L okpyrisieM 10 OnvKallIero 3Ha4eHHs, KpaTHOTO
Hiary JJIMHbI Kopujaopa (6m).
4.4. lluprHa a3pOTEHKA, M:
B=S/L
[Tony4yennoe 3naueHue B okpyrisem no Omkaiiiero 3HaA4€HHs, KPaTHOTO
TUTOBBIM pa3MepaM UpPUHbI KopuaopoB (Bi=4, 5, 6 unu 9 M), npu 3TOM YUCIO
KOPUJOPOB JIOJKHO MOTYyUYUThCS 2, 3 uiu 4:
N=B/B; .
5. Haueptuth cxemy a’poTeHKa (Kak Ha pucC. 3) C MOJYYEHHBIMU PACUETHBIMU
pazmepamu.
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Puc. 3. Cxema TpexXKOpUJIOPHOTO a3POTEHKA
1 — cmenwvr;, 2 — aspayuonnvie GuibmpocHvle mpyowi (nooaua eo30yxa B); 3 -
pacnpedenumenvbHulli  10moK cmouHou 600vl (CB); 4 — 60008vinyckHble omeepcmusi ¢
3ameopamu, 6 — KaHavl oceemienHol 600vl (OB); 5 —6o0ocius (cooprux oceemienHol 600bl)

Taoaunua 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 EaVaOyES 700 200 3 14 04 | 045 5
3.14 | moMHBEHMIAMETATA 300 700 3 16 0.3 0.4 3
- | 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

Kpurtepuun omenku: OIleHKa 3a BBINOJHEHHWE KaXKJIOW MMPAKTUUYECKOU
paboOTHI, OCYIIECTBISCTCS B COOTBETCTBUU C OaIbHO-PEHUTHHTOBON CHCTEMOU H
npeanoiiaraeT MaKCUMaJIbHBIM Oann —7 0OaioB, MHUHUMaIbHbIN—4 Oasia.
O1neHMBaHUE OTBETA CTYJICHTA MPOU3BOAUTCS IO CICAYIONICH IIKajae OalioB:

7 0aJU10B BBICTABIIACTCS CTYACHTY, €CJIM OH BJIaJIeeT Pa3HOCTOPOHHUMU HaBbIKAMU
U TpUEeMaMH BBIMOJHEHHUS MPAKTUYECKUX 3aj]ay, MPaBUILHO W 0e3 OluOoK
BBITIOJIHSIET 3a7a4H.

6 ©0aJuI0B BBICTABISETCA CTYIEHTY, €CJIM OH TPaBUJIBHO MPUMEHSET
TEOPETUYECKUE TIOJIOKEHHUSI TPHU PEHICHUM 3a7ad, HO B PEIICHUHU HMEIOTCS
HEOOJIBIITNE TTOTPEITHOCTH.

S5 ©0a/JIoB BBICTABIISIETCS. CTYJIEHTY, €CIM OH JIOMYCKaeT HETOYHOCTH,
HEJIOCTATOYHO TIPABWJIBHO HCIOJB3YeT (POPMYJbI, HAPYyIIA€T JIOTHYECKYIO
MOCJIEIOBATELHOCTH B PELICHHH.

4 fanjia BBICTABIIETCS CTYACHTY, KOTOPBIN JTOMYCKAeT CYIIECTBEHHBIE OIIUOKH,

HEYBEPEHHO, C OOJBIINMU 3aTPYIHEHUSIMH UCTIOIB3YET (POPMYIIBI.



MuHHCTEpCTBO HAyKHU U BhIcIIero odpazoanus Poccuiickoit denepannu
HwxHexkaMCKU XUMHKO-TEXHOJIOTHYSCKUM HHCTUTYT ((puaman)
benepaabHOro rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKIASHUS
BBICIIIET0 00Opa3oBaHUs
«Kazanckuii HalMoHAJIBHBIN UCCIIeN0BATEILCKUM TEXHOJOTNUSCKUI

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

Dakynvmem UHGDOPMAYUOHHBIX MEXHON02ULL
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TEIJIOTEXHUKA
[Ipoduns/mporpamma: DHeproobecneyeHue npeaAnpUsITun
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TecToBbBIE 3a1aHUA

0 JUCILMILUINHE b1.B./1B.02.01 OuyncrKka CTOYHBLIX BOA M VTHJIHU3AIMA

0TXO0/10B JHEPIrOYCTAHOBOK HeTeXuMHUYECKUX NpeAnpusiTH
(raumenosanue oucyunaumvl)

1. MEXAHUMYECKAYA OYUCTKA CTOYHBIX BOJ
1. MexaHnueckast OYMCTKA NpeAHA3HAYEHA ISl YAAJICHHS U3 CTOYHBIX BOJL
- paCTBOPEHHBIX B BOJE IIPUMECEN
- HEpaCTBOPUMBIX B BOJIE TPUMECEN
2. YKaxuTe, KaKue U3 NEPEYUCICHHBIX METOJOB OTHOCATCSA K MEXaHUYECKON
OYHCTKE
- IPOLIE’)KUBAHNE
- roTanus
- OTCTauBaHUE
- copOrms
- (hunbTpOBaHUE
3. Ynanenue Haubosiee KpYIMHBIX 3arps3HEHUIN U3 CTOUHBIX BOJ MPOU3BOIUTCS
- Ha cUTax
- B IIECKOJIOBKax
- Ha pelméTKax
- B OTCTOMHHUKAaX
4. Ha peméTkax 3aepK1BaloTCs rpyOble MPUMECH CTOYHBIX BOJ Pa3MEPOM
- 10 5 MM
- CBBILLIE 5 MM
5. Ha curax 3aaep:uBaroTcsi rpyOble MPUMECH CTOYHBIX BOJ pa3MepoM
- CBBILLIE 5 MM
- 10 5 MM
6. Ileckoy10BKM CyXaT JUIsl OYMCTKH CTOYHBIX BOJ

- OT TPYOOIHCTIEPCHBIX MPUMECEH C THIPARTAYECKOM KpymHOCTHIO 0,15 —0,25 Mm




- OT TPYOOUCTIEPCHBIX TIPUMECE MUHEPATTHHOTO M OPraHIHecKOro XapakTepa
- OT TpyOOIMCIIEPCHBIX TpUMecell MUHEPATHHOTO XapakTepa, MPEHMYIIECTBEHHO MecKa, ¢
rupaBiIndeckoi KkpynHoctosio 0,15 — 0,25 mm
7. B oTCTOMHUKAX TPOUCXOIUT YAAICHUE
- B3BCILICHHBIX [IPUMECEU
- KOJUIOU/IHBIX PUMECEH
- B3BEIIICHHBIX IPUMECEH PEMMYILIECTBEHHO OPraHUUECKOTO MPOUCXOMKICHHS
8. YKaxuTe, Kakue U3 NepeUrCICHHbIX COOPYKEHUIN NIPEeIHA3HAYEHbI NCKITFOUUTEIIBHO U1
YITICHHST M3 CTOYHBIX BOZI O0Jiee JIETKHIX, YeM BOZIQ, TIprMeceit
- OTCTOMHUKH
- )KUPOJIOBKH
- MacJIOyJIOBUTEHU
- cuTa
- HETEIOBYIITKH
- OTCTOMHUKU-OCBETIUTEIN
9. IleckONOBKM YCTAaHABIMBAKOTCS HAa OYUCTHBIX COOPYKEHHUSX /I YJAlIeHUs U3
CTOYHBIX BOJI MUHEPAJILHBIX IIPUMECEH € THPaBINUECKON KPYMHOCTBIO 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% OT 00IIero MX KOJIUIECTBA
- IPAKTUYECKHU MOJIHOCTHIO
11. IleckonoBKH pacCUUTHIBAIOT TAKUM 00pa30M, YTOOBI
- B HMX BbINQJQY IPYOOIMCIIEPCHBIE MPHUMECH HE3ABHICHMO OT HIX IPUPOIIBI
- B HUX BBITIAJAN TIECOK U JIPYrUe THKENbIE MUHEpAIbHbIC IPUMECH, HO HE BBITIAal
JErKUN 0CaIOK OPTaHUYECKOTO MPOUCXOKICHUS
- B HUX BBIIAJ1aJ]1 MIECOK U JIPYTHE TSKETBIE MUHEPATIbHBIC IPUMECH
12. B 3aBUCHMOCTH OT OCHOBHOTI'O HaIlpaBJIE€HUs JBUKEHUS CTOUHBIX BOJI
pa3IuyaloT TOPU3OHTAIIBHBIE U BEPTUKAIBHBIC IECKOJIOBKU
13. Hucno otaeneHue NeckoI0BOK TOMKHO OBITh
- KpaTHBIM 2
- HE MEHee JIBYX, PUUEM 002 OTJIeTICHHS TIECKQTIOBKH JIOIDKHBI ObITh PAb0YIMU
- HE MEHEE JIBYX
14. CpenHioro CKOpOCTh JBUKEHHSI BOJIBI B TOPU30HTAIBHOM MECKOIOBKE C
MPSIMOJTMHEHHBIM JIBH>KEHHEM BOJIBI TIPH pacyE€Te MPUHUMAIOT PaBHOM
- 0,3 M/cex
- 0,5 M/cex
- 0,2 M/cex
15. IlponomkxuTenbHOCTh NPeObIBAHNS BOABI B IECKOJIOBKE COCTABIISAET
- HECKOJIBKO YacOB
- nopsiaka 30 cex
- OT ToJIy4aca JIo yaca
16. I'mapOoLMKIIOHBI — 3TO ammapaThl IJI BBIIECICHUS U3 BOJHOW CpEIbl B3BEHIEHHBIX
YaCTHIl IO ACHCTBHEM LIEHTPOOEIKHBIX CHIT
17. VYkaxure, KaKk COOTHOCSTCA CKOPOCTH BBIJECIECHUS B3BEUICHHBIX BEIIECTB U3
CTOYHBIX BOJI B TIOJIE IICHTPOOEKHBIX CHJI M B TIOJI€ CHJI TPaBUTALUU (TTyTEM OTCTAaUBAHUS)
- CKOpOCThb BBIJICJICHUS B3BEIICHHBIX BEHIECTB B TIOJE IEHTPOOEKHBIX CHJI
MpUOTU3UTENBHO B 5 pa3 BBIIIE CKOPOCTU WX BBIJEIICHHUS B TOJIE CHJI TPABUTAIIUU
- CKOPOCTh BBIJICTICHHUS B3BEIICHHBIX BEIIECTB B MOJIe IIEHTPOOEIKHBIX CHUJI B COTHHU Pa3
MPEBBIIIAET CKOPOCTh UX BBIJIEICHUS B MOJIE CUJT TPABUTAIIUU
- CKOPOCTH TIPUOJIU3ZUTEIILHO PABHBI
18. [1o rupaBAMYECKUM YCIOBUSIM PA3JIMYaIOT JIBA OCHOBHBIX BU/IA TUAPOLUKIOHOB



- 3aKPBITHIC BEICOKOHATIOPHBIC
- OTKPBITBIC HU3KOHATIOPHBIC
19. IlpuBenuTe B COOTBETCTBUE KOHCTPYKIUIO THAPOLMKIIOHA M PACX0] CTOUHBIX BOJ
- 20-50 M3/cyT OTHOSIpYCHBIE OTKPBITHIE THIAPOLUKIOHBI
- 10 1000 M3/cyT MHOTOSIpYCHBIE THIIPOLIUKIOHBI

2. OTCTOMHHUKH

1. Ykaxure, Kakve IPUMECH YAAIAIOTCSA B OTCTOMHUKAX
- rpy0oIucTIepCHbIE
- MEJIKOJMCIIEPCHBIE U B3BEIICHHBIE IPUMECH
- IPUMECU MUHEPAIIBLHOTO XapaKTepa
- OpraHuYecKre IpUMecH
2. VKaxure, B KAKOM MECTE TEXHOJIOTUUECKON CXEMbI OUMCTKH CTOUHBIX BOJL
yCTaHaBJIMBAIOTCS IEPBUYHBIE OTCTOMHUKHI
- B HayaJie TEXHOJIOTMYECKOI CXEMBI
- B HayaJie TEXHOJIOIMYECKON CXEMBI 3a IECKOJIOBKaMU
- [Iepe]] COOPYKEHUAMH JIIs1 OMOJIOrMUECKOW OUYUCTKH CTOYHBIX BOJL
3. BropyuuHble OTCTOMHUKY IpeIHA3HAYEHBI ISl YJAJIIEHUS U3 CTOYHBIX BOJL
- KOJUIOUHBIX U B3BEIICHHBIX pUMeceit
- aKTMBHOTI'O WJja U OMOIUIEHKU
- IpUMeEceil OpraHuYecKoro Xapakrepa
4. YkaxuTe, B KAKOM MECTe TEXHOJIOIMHYECKOM CXEMbl OYMCTKU CTOYHBIX BOJ YCTaHAaBJIMBAIOTCS
BTOPUYHBIE OTCTOMHUKHU
- 110CJI€ IEPBUYHBIX OTCTOIMHUKOB
- mocje OMoPHIBTPOB U A3POTEHKOB
- MIOCII€ COOpPY)KEHHMH MJis YyJAJIeHHWs U3 CTOYHBIX BOJ TI'pyOOJUCHEPCHBIX
npumecen
5. llpuBeauTe B COOTBETCTBHE KOHCTPYKTHUBHBIN THII OTCTOMHHKA U €0 MPOMYCKHYIO
CHOCOOHOCTh
- ropu3oHTANBHBIH — pu Q < 15000 M%/cyT
- BepTHKaNbHbIH — mpu Q < 20000 m*/cyT
- paauanbHELi — mpu Q > 20000 m3/cyT
6. D¢ (eKTUBHOCTh OYMCTKU CTOUYHBIX BOJI B OTCTOMHHMKAX COCTABISAET
- B ocHOBHOM 40 — 60%
- 1o 80 - 85%
- He MeHee 75%
7. 3¢ (heKTUBHOCTh OYMCTKH CTOYHBIX BOJI B OCBETIUTENAX
- 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 NepeYrCIEHHBIX COOPY>KEHUH ISl OUUCTKH CTOYHBIX
BOJI OTHOCATCS K OTCTOMHUKAM CHEIMaIbHOTO Ha3HAUYEHUs
- IEPBUYHBIE OTCTOMHUKH
- CMOJIOYJIOBUTENHN
- He()TENOBYIIKH
- OTCTOMHUKHU-()IOTATOPHI



- Ipea’paTopsl
- OMOKOAryJIATOPHI

- TUAPOLUKIIOHBI

- )KHJIKOCTHBIE cenapaTopbl

3. PUJBTPBHI

1. Kakwue n3 nepeyncieHHbIX GUIBTPOB CIyXaT A GU3NKO-XUMHUECKON
OUYUCTKU CTOYHBIX BOJ{
- KApKACHO-3aCBIITHBIC
- HOHOOOMEHHBIE
- HaIllOpHBIE
- CKOpbIE
2. Kakue u3 nepeuuciieHHbIX (PUIbTPOB CIIyKaT JIUIsl MEXaHUYECKON
JIOOYMCTKH CTOYHBIX BOJ
- KApKaCHO-3aCBIITHbIC
- HOHOOOMEHHBIE
- C 3epHUCTOH 3arpy3Koun
3. Kak HazbIBatoTCs (QUIBTPBI C 36pPHUCTON 3arpy3KOi, CKOPOCTh (PUIBTPOBAHUS BOJbI B
KOTOPBIX cocTaBisieT 7 — 16 m/gac
- CKOpBbIE
- MEJIJICHHBIE
- CBEpXCKOPOCTHBIE
4. Kax Ha3pIBaroTCst QUIBTPHI C 3€PHUCTON 3arpy3Koi, CKOPOCTh (HIIBTPOBAHUS BOIBI
B KOTOPBIX cocTapisieT 25 — 100 m/yac
- CKOpbIE
- CBEpXCKOPOCTHBIE
- MEJIJICHHBIE
5. B HanopHbIX BEPTUKAIbHBIX (UIBTpAX C 3E€pPHUCTON 3arpy3Kod HampaBJieHHE
bunbTpOBaHUS
- CBEpXY BHU3
- CHU3Y BBEpX
6. Perenepanuio GpuIbTpyIOIIEro MaTepyuaia B HaIOPHBIX BEPTHUKAIbHBIX (PUIIBTPAX C
3€pHUCTON 3arpy3Koi MO0 OTHOILIEHHUIO K TOTOKY (PMIIBTPYEMOil BOJBI OCYLIECTBIISIOT
- IPIMOTOKOM
- IPOTUBOTOKOM

Kpurtepun onenku: OleHka 3a BBIIIOJHEHUE TECTA, OCYLIECTBISIETCS B COOTBETCTBUU C
0aJUIbHO-PEUTUHTOBOM CHUCTEMONl UM MpenanojiaraeT MakCHUMajbHbIH Oamn —9 Oamios,
MUHUMAITBHBIN—O6 0ayutoB. OT1ieHUBaHUE OTBETA CTYJICHTA IPOU3BOIUTCS 110 CICAYIOIICH IIKaJe
6asuIoB:

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 BONpoOCoB.

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

6 0aJ1710B BHICTABIIIETCS CTYJEHTY, €CJIM OH IIPaBUJIBHO OTBETUI Ha 1- 14 Bonpocos.
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