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Hepeueub Komnemeuuuﬁ u uHOuKamopoe 00CMUdCEeHUSA Komnemenum? C yKasanuem
imanoe d)opmupoeanu}l 8 npouecce oceoernun Oucuunﬂunbt
Komnerennus:

[1K-4 CriocoGeH opranu3oBbIBaTh pabOTy MepcoHaa MO IKCIUTyaTalluu 3JIEKTPO —
U TETUIO3HEPTeTUYECKOr0 000PYA0BAHNUS;

[1IK -4.1 3HaeT OCHOBHBIE 3aKOHO/ATENbHbBIE AKThl U HOPMATUBBI MO OPTAHU3AIUU
paboThl mepcoHana MO JKCIUTyaTallud 3JIEKTPO- U TEIUIOIHEPreTUYECKOIro
000pyIOBaHUS;

I1K -4.2 YMmeet opranu3oBbIBaTh pabOTy MEpCOHAIA M0 SKCILTyaTaluu 3JIEKTpO- U
TEIJIO3HEPTeTHYECKOT0 000pYA0OBaHUS;

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

[IK-5 Chnocobern  opranusoBaTh  COOJIOJICHHE  paOOTHUKAMHU  MPaBUII
OPOMBIIIJIEHHOM U JKOJIOTUYECKOM Oe30macHoCTH, TOTOB K pa3paboTke
MEpPOTPUATHIN 10 FHEPTO- U PECYPCOCOEPEKEHUIO HA TPOU3BOJICTBE.

[1K-5.1 3HAeT HOPMBI U 3aKOHATEJIbHBIE AKTHI IO MPAaBUJIAM IIPOMBIIIJIEHHON U
HKOJIOTUYECKON 0€303all0CHOCTH W MO 3HEPro- M PpecypcocOepexeHnto Ha
MPOU3BOJICTBE.

[1K-5.2 YMeer  opraHuzoBaTh  COONIOJIEeHUE  paOOTHUKAMH  TMPABUII
IPOMBIIIIEHHON U 9KOJIOTMYeCKON 0€303al0CHOCTH.

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

pecypcocOepexeHII0 Ha 00bEKTaxX IHEPTCTUKH.

Hnouk Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
amopul
oocmu Jexkyuu Ilpakmuueckue | Jlabopamopn Kypcoesoii Haumenoeanue
JHcenus 3anamusn, | vle 3auAamus npoekm OUEeHOYHO020
Komne (padoma) cpeocmea
menyu
u
I1IK-4.1 Tema 1-8 Tema 1-8 - He Ilpakmuueckue
npedycmompe paodombul,
Hbl 00KN1ao,
mecmupoganue
/3auem c
OUCHKOIL




1IK 4.2

Tema 1-8

He
npedycmompe
Hbl

Tema 1-8 -

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

1IK-4.3

Tema 1-8

Tema 1-8 -

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

MK-5.1

Tema 1, Tema
3, Tema 6

He
npedycmompe
Hbl

Tema 1-8 -

Ilpakmuueckue
padomeot,
00K1a0,
mecmuposanue
[3auem ¢
OUEHKOIL

MK-5.2

Tema 1, Tema
6, Tema 7

Tema 1-8 - He
npedycmompe

Hbl

Ilpakmuueckue
padomeot,
00K1a0,
mecmupoganue
/3auem c
OUEHKOIL

MK-5.3

Tema 4, Tema

8

Tema 1-8 - He
npedycmompe

Hbl

Ilpakmuueckue
paoomeot,
00K1a0,
mecmupoganue
/3auem c

OUEHKOIL

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJiw)

Ouenounvile cpeocmea Kon-¢60 Min, éannoe Max, 6annoe
Ilpakmuueckasn paboma 6 4 (24) 7 (42)
Jloknao 1 6 9
Tecmuposanue 1 6 9
3auem ¢ OueHKOI 24 40
Hmoczo: 60 100
Ilxana ouenusanusn

Hudpos | Boipa:ken | CiioBecHo | Kputepun olieHKH HHINKATOPOB H0CTH:KeHUsI TPU opMe KOHTPOJIA:

o¢ He B (Y 3K3aMeH / 3a4eT ¢ OlleHKOﬁ 3a4eT
BbIpaske | 0ajjiax: | BhIPasKeH

HHE ue

5 87-100 | Oramuno |OLeHKa «OTJIMYHO» BBICTABJSICTCS CTyIAEHTY, eciiu|OleHka

(3auTeHO) |TeopeTHIecKoe COMEpKaHne Kypca OCBOCHO IMOJHOCTBIO, |«3aUTCHO»




0e3 mpo0eIoB; NCUEPNBIBAIOIIE, TTOCIEI0BATEIHLHO, YETKO
W JIOTHYECKHA CTPOWHO H3JIaraeT Marepuai; CBOOOIHO
CIIpaBJISICTCS C 3a/1a4aMH, BOIIPOCAMH U JIPYTUMH BHIAMU
MpPUMEHEHUsT ~ 3HAHWH;  WCIOJAB3yeT B OTBETE
JOTIONTHHUTENIFHBIA ~ MaTepuall Bce NPEAyCMOTpPEHHBIC
MpOrpaMMOl  3aJlaHusl  BBIMIOJHEHBI, KadecTBO  UX
BBITMOJIHEHHS OI[CHEHO YHCIOM OayioB, OJH3KHM K
MaKCHMaIbHOMY; aHATU3UPYET MOTyUYCHHbBIC PE3yIbTAThI;
MPOSIBJIIET ~ CAMOCTOSTENILHOCTh ~ MPH  BBITIOJHECHUN
3aJaHuN

74 - 86 Xoporo

(3auTeHO)

OneHka «XOpOIIO» BBICTABISETCS CTYIAEHTY, €CIH
TEOPETUUECKOE COIEPKaHUE Kypca OCBOEHO ITOJIHOCTHIO,
HEO0XOIUMbIE IMPAKTHUECKHE KOMIETEHIIMH B OCHOBHOM
chopMHpOBaHbI, BCE MPEIyCMOTPEHHBIE MPOTrPaMMOi
o0y4yeHusi ydeOHbIC 3aJaHusl BBINONHEHBI, KaYeCTBO HX
BBIIIOJIHCHHUSA JAOCTaTOYHO BbICOKOE. CTYyAEHT TBEpIo
3HAeT MaTepuai, rPaMOTHO U IO CYIIECTBY M3JIaraeT €ro,
HE JIONyCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOTIPOC.

60 -73 | Yoosiers
OPHUTEIILHO

(3auTeHo)

OrneHka «yIOBJIETBOPUTEIBHO» BBICTABIISICTCS CTYACHTY,
€Clli TEOPETHYECKOE COJEpKaHUE Kypca OCBOEHO
YacTUYHO, HO TpoOenbl HE HOCAT CYIIECTBEHHOTO
XapakxTepa, OOJIBLLIMHCTBO MIPESyCMOTPEHHBIX
NporpaMMoil 3aJaHuil BBIIOJHEHO, HO B HUX HMEIOTCA
OIIMOKY, MPU OTBETE Ha MOCTABJICHHBIA BOIPOC CTYACHT
JOMYCKAaeT HETOYHOCTH, HEJOCTaTOYHO IIPaBUIIbHBIC
(hopMyITMpOBKY, HAONIONAIOTCA HAPYIICHHUS JIOTHUYECKOU
MOCJIEIOBATEILHOCTH B HM3JIOKCHUU  MPOrPaAMMHOIO
MaTepuaa.

BBICTaBIISICTCS
CTyIICHTYy, €CIH
OTBETEHI Ha
BOTIPOCHI o
TeMaM
JUCIUTUTAHBI
MoCJeI0BaTENIbH
bl,  JIOTUYECKH
W3JI0KCHBI,
JIOIYCKArOTCs
HE3HAYUTEIIbHbIE
HEJI0YETHI B
OTBETE CTYJICHTA,
Takue Kak
OTCYTCTBHE
CaMOCTOSITETBHO
ro BBIBOJIA,
peueBbie
OIIMOKY U TIp

Hwuxe 60 | Heynosie
TBOPHUTEIb
HO
(ue

324TEHO)

Onenka «HEYIOBJIETBOPUTEIIBHO» BBICTaBIIAETCSA
CTYINEHTYy, €CIM OH HE€ 3HaeT 3HAYMTEIbHOM YacTH
MIPOrpaMMHOr0 MaTepuaila, JOIYCKAET CYLIECTBEHHBIE
omKOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYAHECHUSIMU
BBHIIIOJIHSIET ~ NPakTHYECKUe  PadOThl, HEOOXOAMMBIE
MpaKTUYeCKhe  KOMIETEHIIMM He  CQOPMUPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoii 00yUdeHuUst
yu4eOHBIX 3aJaHUil HE BBHINOJHEHO, KadecTBO HX
BBHIMIOJIHEHUS OLEHEHO YHCJIOM OaJuloB, ONM3KUM K
MHHUMAJIBHOMY

Ornenka
3a4TEHO»
BBICTABIISIETCS
CTYJEHTYy, €cClid
CTYZIEHT HE
3HAET OCHOBHBIX
MOHATHUH  TEMBI
JUCITUTUINHEI, HE
OTBEUYACT Ha
JOTIOTHUTEIIHHEI
€ W HaBOISIIINE
BOIIPOCHI
TpeTojiaBaTeis.

«HE

KpaTkaa xapakTepuCcTUKa OLeHO4YHbIX cpeacTBa

Ne
n/n

HaumeHoeaHue
OUyEeHOYHO020
cpedcmea

Kpamkasa xapakmepucmuKa oyeHo4YH020 cpedcmed

lpedcmaeneHue
oyeHo4YHo20 cpedcmea

8 hoHOe

2

3

4

MpaKkTnyeckoe
3aHATME

B xode npaKkTMyecknx paboT CTyAeHTbl
YMEHMAMM MoAb30BaTbcA paboTaTb C HOPMATUBHbIMMU
AOKYMeHTaMu  ”

OoBNageBaloT

MHCTPYKTUBHbIMU maTepunanamu,

TemMbl NpakTUYeCKnxX
3aHHTMVI; KOHTPO/1bHblE
BOMPOCHI N 3a4aHNA NO




CNpaBOYHUKAMM, COCTaBAATb TEXHUYECKYIO | TEME NPAKTUYECKOro
[OKYMEHTaUMIO; BbIMONHATD YEPTEXKM, CXeMbl, Tabauubl, |3aHATUA

pewaTtb pasHOro poja 3ajayun, Aenatb BbIYUCAEHUA,
onpesensATb  XapaKTePUCTMKM  Pas/NYHbIX  BELLECTB,
06beKkToB, ABNEHMI. Llenb NpaKTUYECKUX 3aHATUM
3aKnovaeTca B BblpaboTKe Yy CTYAEHTOB HABbIKOB
NPUMEHEHMA  MONYYEHHbIX 3HAHWIA ANA  pelleHuA
NMPaKTUYEeCKUX  33agay B  MNpouecce  COBMECTHOWM
OEeATENbHOCTU C NpenogasaTensamu.

2 |doknag, coobuieHne [MpoaykT CaMoCTOATE/IbHOM paboTbl CTyAeHTa, | Tembl [0KNanos,
npeacrtasnaowmii coboit nybanyHoe BbICTynieHMEe Mo|coobueHni
NPeAacCTaBAEHUIO MOMYYEHHbIX pPe3ynbTaToB pelleHus

onpeneneHHomn y4ebHO-NpaKTUYecKon, y4yebHo-
nccnenoBaTeNnbCKoM UM HAYYHOM TEMbI
3 [Tect Cucrtema cTaHAapTU3MPOBaAHHbIX 3aaHuiM, no3sosAoWwan | PoHa, TEeCTOBbIX

aBTOMAaTM3MpPOBaTb Npoueaypy W3MEpPeHUsA YPOBHA|3aZaHWUi
3HaHWI N ymeHMI obyyatoLerocs.

MuHucTepCcTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit deneparuun
HwxHekamMCKkuil XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prirain)
benepaibHOTO TOCYAapCTBEHHOTO OIO/IKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIETO 00pa3oBaHuUs
«KazaHckuil HaMOHAJILHBINA UCCIIEN0BATEIbCKHUI TEXHOJIOTMUECKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Dakynvmem UHGDOPMAYUOHHBIX MEXHO02ULL

Kadgheopa Inexkmpomexnuxu u snepeoobecneuenus npeonpusimuil
Hampapnenue moAroTOBKH/CIIEIIUATBLHOCTD: 13.03.01 TermiosHepreTuka u
TEIIOTEXHHUKA
[Ipoduns/mporpamma: DHeproobecneyeHue npeaAnpUsITUn
Cemectp_5/7

Ilepeuenb BonpocoB Kk 3auety no aucuunjaunne 61.B.J1B.02.01 Quucrka
CTOYHBIX BOJ ¥ YTHJIN3AIHS 0TX0JI0B YJHEPIrOYCTAHOBOK He(hTeXMMHUYECKHX
npeanpusiTHi

1. Bunpl mnotpeOieHHs BOJbI U 3aBUCUMOCTh XapakTepa IpuUMeced OT Tuma
MPOM3BOJICTBA.

2. HopmartuBbl KauecTBa BOABI BOJIOEMOB U OIpe/eieHne HEOOX0AMMOM CTeNeHU
OYHMCTKH CTOYHBIX BOJI.

3. Ha3HaueHue v CyTb MEXaHUYECKOW OYMCTKH CTOUYHBIX BOJI.

4. MecTo MEXaHUYECKOW OYHCTKH B OOIIEH CHUCTEME OYUCTKH CTOYHBIX BOJI.
5. OCHOBHBIE NPUHIUIIBI U KPUTEPUU MEXAHUYECKON OUHCTKH.




6. OO1ue cBeeHUsI O COOPYKEHUAX ISl MEXaHUYECKOW OYMCTKU CTOYHBIX BOJI.

7. HazHaueHue M CyTh XMMHUYECKON OYMCTKU U 00e33apa’kuBaHUsl CTOYHBIX BO/I.
8. TpebGoBaHus K KaueCTBY XUMUYECKOM OUMCTKU CTOUYHBIX BOJ B 3aBUCUMOCTH OT
UX JaJbHEHIIEero mpeIHa3HaueHUs.

9. CnocoObl HEHTpaIM3aIi CTOYHBIX BOJ.

10. Buasl okuciuTeneil 1 METObI UX TOTyUEHHUS.

11. DIeKTpOXMMHUYECKOE OKUCIICHHUE.

12. OcHOBHBIE METOABI 00€33apaXKUBAHUS CTOYHBIX BO/I.

13. Ha3HaueHue M OCHOBHBIE METOJABI (PU3MKO-XUMHYECKOW OUMCTKH CTOYHBIX
BOJI.

14. MeTtoapl OYUCTKH CTOYHBIX BOJ OT KOJUIOMJIHBIX TPUMECEH.

15. DnexkTpokoaryiasiiiMOHHbIE YCTAHOBKH.

16. CopOrmoHHbIE METOABl OYMCTKH CTOYHBIX BOJI.

17. ®A0TalMOHHBIN METOA OYUCTKU CTOYHBIX BOJ.

18. CnenuanbHble METOJbI OUHUCTKU MPOMBIIUICHHBIX CTOYHBIX BOJI: 3KCTPAaKIIUS,
MOHHBIA 00MEH, PJICKTPOIUAIIU3.

19. MemOpaHHbBIE METOJIbI OYUCTKHU CTOYHBIX BO/I.

20. buonormueckass O4YMCTKA CTOYHBIX BOJ. BIMsHME CTPYKTYyphl NpUMECEl U
BHEIIIHUX YCJIOBUH Ha 3P(HEKTUBHOCTH MPOIECCOB OMOIOTUYECKON OUUCTKH.

21. OcHOBHBIE COOPYKEHUS /1JI1 OMOJIOTMUECKONU OUUCTKHU.

22. Haznauenue u 11e1u ri1yOOKOM OYUCTKU CTOYHBIX BOJ.

23. I'myOoxkast ouncTKa OT B3BEIIEHHBIX BEIIECTB, COCIMHEHUI a30Ta U (pocdopa,
OT paCTBOPEHHBIX COCIMHEHHUI.

24. Boapl XMMBOJOOYMCTOK;  OTpaOOTaBLIME PACTBOPbl OT MPOMBIBOK U
KOHCEpBaIUH TEIIOCUIIOBOTO 00opyIOBaHMs; TEIJIble  BOJBL; BOJIbI
TUIPO30JIOYAAJICHUS; OOMBIBOUHBIEC BOJIbI, HE(TE3arps3HEHHBIE BOJIBI.

25. Metoapl uX 00E3BPEKUBAHUS U YTUITH3AIIHH.

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

27. O6mue 3amayu, KOTOPBIE CIEAYyeT YUYUTHIBATh MpPHU pa3pabOoTKe 3aMKHYTBIX
BOJIOOOOPOTHBIX CHCTEM.

28. TpeOGoBaHuUs K KaYECTBY BOJIbI, HCTIOJIB3YEMON MOBTOPHO B TPOMBIIINICHHOCTH.
29. OCHOBHBIE METOJABl OYHCTKM CTOYHBIX BOJI TMPU MOBTOPHOM  HX
HCIIOJIb30BaHUM.

Kpurepuu ouenkn. OueHka 3a OTBET Ha BOIPOCHI K 3a4€Ty, MPOBOJIUMBIN B
dbopMe yCTHOTrO ompoca 3HaHUM CTYJIEHTOB, OCYIIECTBISETCS B COOTBETCTBHUH C
OaJIIbHO-PEUTUHTOBOM CHCTEMOM M TIpeAroiaraeT MaKCUMaJIbHBIN Oajll 3a OTBET —
40. OueHrBaHKe OTBETA CTYIEHTA MPOU3BOJUTCS O CIAEAYIONIEH 1IKalie OaJIoB.

Kpurepuii oueHku bana

JleMOHCTpUpYET MOJIHOE IMOHMMAaHWE MOCTABICHHOTO Bompoca. Jlaer
IIOJIHBIM PAa3BEPHYTHIM OTBET HA OCHOBHOW Bompoc. Jlaer yormdecku
00OCHOBaHHBIN U MPABUIIBHBIN OTBET HA TOMOJHUTEIBHBINA BOIIPOC.

«32aYTE€HO0» BBICTABISIETCS CTYAEHTY, €CJIM OH HCYEPIbIBAIOILIE,

40




MOCJIEIOBATEIbHO, YETKO M JIOTUYECKH CTPOMHO U3Jaraer maTepuall,
YMEET TECHO YBS3BIBaTh TEOPUIO C TMPAKTHKOM, UCIOJIb3YeT B OTBETE
MaTepuanl PEKOMEHAYEMON JUTEpaTyphl, MPABUIBHO OOOCHOBBIBAET
MPUHATOE pEIlIEHUE, BIAJEET PAa3HOCTOPOHHUMHU HABBIKAMHU U MIpUEMaMU
BBITIOJIHEHUS MMPAKTUYECKHX 3aJ1ay.

JlaeT 1MOCTaTOYHO MOJHBIM OTBET, C HAPYIICHUEM MOCJIEI0BATEILHOCTH
u3noxeHusi. OTBeYaeT Ha JOMOJHUTENbHBIM BOMPOC, HO OOOCHOBATH HE
MOXET.

«32a4YTEHO0)» BBICTABISIETCS CTYACHTY, €CJIU OH IO CYIIECTBY H3Jaraet
Marepuall, MNPaBUIbHO MPUMEHSET TEOPETUUECKUE TIOJIOKEHUS MpH
pEUIEHUN MPAKTUYECKUX BOIPOCOB.

32

JlaeT HENoJIHBIM OTBET HA OCHOBHOW Bompoc. He paer orBera Ha
JIOTIOJIHUTEIIBHBIA BOITPOC.

«3a4YTEHO0» BBICTABILIETCS CTYACHTY, €CJIM OH HMEET 3HAHUS TOJBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWJI €ro JeTajie, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IIpaBUJIbHBIC (OPMYJIUPOBKH, HAPYIICHUS
JIOTUYECKOM  TOCJIEAOBATEIBHOCTA B  M3JIOKEHUM  MPOTPAMMHOTO
Marepuana.

24

Hert oTBerTa.

«HEe 3a4YTEeHO0» BBICTABJISICTCS CTYJICHTY, KOTOPbIA HE 3HAET 3HAYUTEIbHOU
YacTU MNPOrpaMMHOIO MaTrepuasa, JOMYCKaeT CYIIECTBEHHbIC OLINOKH,
HEYBEPEHHO, C OOJIBIIUMH 3aTPYJHECHHUSIMU OTBEYaeT Ha BOmpochl. Kak
MPABUWJIO, CTaBUTCS CTYJACHTaM, KOTOpPbIE HE MOTYT IIPOJIOJKUTh
oOydyeHue ©O€3 JOMOJHUTEIBHBIX 3aHATHM 110 COOTBETCTBYIOIICH
JIUCLMITIINHE.

CyMmMapHbIil peMTHHT CTyJleHTa B Oajulax 3a CEMECTp CKJIaJbIBaeTCs W3
OLICHKH €Tr0 AESTENbHOCTA B TEUEHUE CEMECTPA U OLIEHKH, IOJIyYEeHHOW Ha 3a4eTe,
B cooTHomeHnn 60:40. MakcumanbHblid 0asl, KOTOPBIA MOXKET Ha0paTh CTYJIEHT
32 OJIMH CEMECTP B XOJI€ M3Yy4YEHHs AUCUUIUIMHBI B 1enoM, paBeH 100. B
COOTBETCTBUM C TOJIOKEHUEM O OampHO-peTuHroBoil cucreme (BPC) x
HaOpaHHOU 3a ceMecTp cymMme OamioB (0T 36 go 60) moOamisieTcs Mpu caade

3ayera oT 24 1o 40 6asu1oB.




MunmctepcTBO HayKu U BhIcIero oopasoBanus Poccuiickoit deneparuun
HwxHexkaMCKUi XUMHKO-TEXHOJIOTHISCKUM HHCTUTYT ((puman)
benepaabHOro rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKIASHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATCIbCKUN TEXHOJIOTHYESCKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Daxyremem UHGDOPMAUUOHHBIX MEXHOI02UL
Kagheopa_Inexkmpomexnuku u snepeoobecneyenus npeonpusmuti
Hamnpapnenue moAroTOBKH/CIIEIIUATBLHOCTD: 13.03.01 TemmodHepreTuka "

TEIJIOTSXHHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPSAIPUSITHI
Cemectp_5/7

Y4eOHBIM IJIaHOM MO  HampamieHuto moarotoBku  13.03.01  TemnosHepreTuka
TEIUIOTEXHUKA JUIsI OOYYaroIIUXCS MPEeIyCMOTPEHO MPOBEACHHUE MPAKTUYECKUX 3aHATUH IO
muciniummae b1.B.J1B.02.01 Ouncrka CTOYHBIX BOJ M VTWIH3AILMS OTXOJIOB DHEPrOYCTAHOBOK
He(TeXMMHUYECKUX MPeAnpusiTuil B 7 cemectpe. OOydaromumMes rmpeagaraloTcs pa3HoypoBHEBbIE
3a/1a4d U 3aJaHUs PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIONINE OLIEHUBATh U JTUArHOCTUPOBATH
YMEHHsI CHHTE3UPOBaTh, aHAJIM3UPOBATh, 00001aTh (PaKTUYECKUIN U TEOPETUUECKHUI MaTepHall ¢
(bopMyIUpOBaHNEM KOHKPETHBIX BHIBOJIOB, YCTAHOBIICHUEM MPUYHNHHO-CIIC/ICTBEHHBIX CBS3CH.

3aganue 1

[Ipaktuueckas pabora Nel. Pacuer xonuuecTBa anmapaToB CUCTEMbl MEXaHUUECKOW OYHUCTKH
CTOYHBIX BOJ (TI0 BapHaHTaM)

3aganue 2

[Tpaktuyeckas padora Ne2. OnpezneneHre HEOOXOAMMOM CTENEHH OUYMCTKH IO B3BEILICHHBIM
BEIL[ECTBAM, CTEIIEHH OYMCTKU CTOYHBIX BOJ 110 bIIK moiH, mo temneparype BOIBI.

3aganue 3

[TpakTueckast pabota Ne3. PaccuuraiiTe pazMepbl MECKOJOBKH M HayepTUTE CXEMy s
UCXOJIHBIX JTaHHBIX. PacueT 3¢(hekTuBHOCTH pabOTHI MECKOIOBKH.

3amanmne 4

[Tpaktuyeckas paGora Ned. Pacuer BepTHUKaJIbHOrO OHKCTpakTopa. HapucoBath cxemy
HKCTpAKTOpA.

Pacuer BepTHKanbHOTO JKCTpakTopa: (akTopa OKCTPAKTOpa, OOBEMHBIM  pacxon
OKCTpAreHTa, CTENeHb OSKCTPAKIMH, IIONepEeYHOe CedeHue anmaparta. HapucoBaTh cxemy
HKCTPAKTOpA.

Pacuer BepTHKaJBHOrO SKCTpakTopa: (akTopa HKCTPAaKTopa, OOBEMHBIM  pacxon
OKCTpAreHTa, CTENeHb SKCTPAKIMM, IONEepevyHoe ceueHue anmapara. HapucoBaTh cxemy
9KCTPaKTOpa



3amanme 5

[TpakTudeckas pabora Ne5. Pacder 3epHucroro ¢punbTpa.  Pacuer 3epHucToro Quiabtpa:
CKOPOCTh (PUIBTPOBAHHMS, CYMMApPHYIO IJIOIIAAb (HIBTPOB, IUIONIAIb OJHOTO (GUIBTPA, BHICOTY
¢dmibTpa.

3aganue 6

[Tpaktnueckas pabora Ne6. OmpeneneHue OCHOBHBIX — MapaMETpPOB  a’3pOTEHKA.

OmnpeneneHre OCHOBHBIX HapaMETPOB a’pOTEHKA: BpeMs a’paluu, pacxoj] BO3AyXa,

IUIONIA/Ib 3apKajia BOJbI B a3pOTEHKe, AJUHY, IUPUHY adpoTeHKa. HauepTurh cxemy a’poTeHKa
M0 PaCUYETHBIM JaHHBIM.

OcranbHble BapuaHTBl 3aJaHUN TPUBEICHBI B METOJUYECKOM YKa3aHWH,
pa3zpabotanHoM Ha kadenpe [TAXT:

1. IlatpakoBa I'.P. OumcTka CTOYHBIX BOJ M YTWIW3ALUS OTXOHOB
HPHEProyCTaHOBOK HE(PTEXMMUUYECKUX NpeanpusiTtui: ydeOHoe mocodbue / I'.P.
[TarpakoBa. — Hmxnekamck : HXTHU ®I'bOY BO «KHUTVY», 2019. — 87c.

2. IlarpakoBa I'.P. IlpomeblnuieHHass 5KOJOTUS OOBEKTOB JHEPreTUKH U
MPOMBINIUIEHHAsT 0e30macHoCTh : yueOHoe mocobue / [I'.P. IlarpakoBa. —
Hwxuexkamck : HXTU ®I'BOY BO «KHUTVY», 2017. — 98c.

Kpurepuu oueHKHM NPaKTHYECKUX 3aHATHH

B 7 ceMecTpe 00y4aroluiics BBIMOIHSAET, 6 MpakTUUECKUX padoT. 3a
pelIeHre KaXxa0ro OH MOXKET MOJYyYUuTh OT 4 10 7 6aioB.



INPAKTHYECKAS PABOTA Nel
0 JUCLUILINHE b1.B./1B.02.01 O4yucTrKa CTOYHBLIX BOJ H VTHIH3AIHUSA

0TXO0/10B YHEPIrOYCTAHOBOK HedTeXuMHUYeCKHUX NpeAnpusiTHi
(raumenosanue oucyunnuml)

3amaua Ne 1.

Onpenenuts pacueTHBIA Pacxo]l CTOYHBIX BOJ U T€OMETPUUYECKUE Pa3MEPHI
MECKOJIOBKU — JKUPOJIOBKH i ouncTku CB mpennpusitvs ¢ mpou3BOICTBEHHON
morHocTh0 1T — 25 T/cMeHy 1 HOpMO#i BogooTBeaeH s M = 20,2 M%/T mpoayKiun
¢ yueToM yacoBoro koaddurmenta Ku = 2,5 4 npu ckopoctu nemxenus V = 0,003
Mm/c, co cpearaumM auamerpoM dactuil d = 100 MKM, KOJMYECTBO Y4acOB pabOTHI B
cMeHy t = 8 gacoB paboueii riy6uHo# JoBymks H = 1,5 M; P xmu. = 800 xr/m° ; P
gact. = 1000 kr/m>; nx.=0,5- 10° Iac.

CkopocTh ocakleHHsl NpuMeceil MM BCIUIBIBAHHUA Kamejlek He(TeNnpoayKTOB
(:;kmpa) onpenensiercst no popmy.Jie (M/c):

u = (nd? . 18)((Pa— Pu)/ 1)
JumHa HeTes10BYIKH (M) OnpeessieTcs Mo cuaenymwomeii popmy.ie:
L=VH/(0,5(U-0,5V))
MaxkcuMaJibHbIii Yac0BOii pacxoa CTOYHBIX BOJ (MS/II):
Q=(m-M-Ku)/t
Paboyasi mmpuHa HeQTENOBYIIKH (M) paBHa:

B=0Q/(V-H-3600)
B nmeckonoBkax — xuposoBkax ynaBnuBaercs 20 — 30 % mpumeceit u 60 — 70 %
KUPa, MOATOMY JOOYUCTKY CTOYHBIX BOJ JaJIbIII€ MPOBOAST IPYTUMUA METOJIAMH.

Ta6numa 1.
WCXOIHBIE JaHHBIE K 3aaue Ne |

BapHaHTHI 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 - wopma | 17,1 18,7 194 | 20,2 | 21,6 22,5 23 23,8 | 22,6 20,2
BO/I0OTBEIEHUSI
Mo/t
Ku - w4yacoBoii | 15 2,6 2,7 2,2 2,8 3,0 2,1 2,2 23 | 24
K03 unmeHT (4)
V - ckopocts | 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 0,006 | 0,007 | 0,008 | 0,009
JABUKEHUS
yactul (M/c)
d — cp. amamerp | 10 20 30 40 50 60 70 80 90 100
yacTul (MKM)




t — KoJH4YecTBO 8 9 10 11 12 8 9 10 11 12
4acoB padoThl

H - pa6ouas| 11 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0
rJyonHa
JIOBYHIKH (M)

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

Px — miorHocts | 400 500 600 | 750 | 800 1000 950 1200 | 1350 | 1250
KHAKOCTH (KT/M°)

Rx — BS3KOCTb 0,5- 10° IMa
JKHIKOCTH

3agaua Ne 2.

PaccuntaTh KOJMYECTBO amnmapaTroB CHUCTEMBl MEXaHUYECKON OYUCTKH
CTOYHBIX BOJI, COCTOSIIEA M3 TMECKOJOBKH, OTCTOMHMKA M MEXAHHUYECKOTO
bunbTpa, €cid KOHLEHTpALMs TpyOOJUCIEPCHBIX M B3BEIICHHBIX MPUMECE B
CTOYHBIX BOJAX Ha BXOJE B OYHCTHBIC coopykenns C;=2500 mr/am°, a Tpebyemas
KOHIIeHTpatus Ha Bbixojae C,"'=20 mr/ I[MB.

O GEKTUBHOCTD paOOTHI COOPYKEHUMU: MNyee™90%0, Norer=35%, 1$=60%

Pemenne.

1) Ilpunumaem oHy meckoyioBKy. KoHIIEHTpalus npuMecen 1mocie necKojJoBKH,
M/ IM
Co=C1'=C1(1 Mpeex)=2500(1-0,9)=250

CrouHbIE BOAbI HAIPABJISIIOTCS B OTCTOMHUK.

2) Ilpunumaem oauH oTcToWHUK. KOHIEHTpauus mpuMecei mocjie OTCTOMHHKA,
Mmr/ )IM3
C1'"=Cy"=C5(1M01er)=250(1-0,55)=112,5

Boabl HanpaBisitoTCs HA MEXaHUYECKUUN QUITBTP.

3) IlpunumaeM onuH MexaHudeckui ¢uiabTp. KoHueHTpauusi mpumeceil mocie
duasTpa, Mr/ am>
C,"=C,'(114)=112,5(1-0,6)=45

Konuentpanuss mnpumeceit mpeBbimaer Tpedyemyro. Takum oOpazom,
JaHHYIO CXeMY HEOOXOUMO JOTIOJIHUTb.

4) JomycTuMm, 4TO B CXE€M€ OYMCTKH JBa OTCTOWHMKA. KOHIIeHTpanusa nmpumeceit
ToCJIe BTOPOrO OTCTOMHHUKA COCTABHT, MI/ IM°
C1"=Cy' (1-M01er)=112,5(1-0,55)=50,625

Jlarmee BOJbI HAINpaBISIIOTCS Ha MEXaHUYECKUH (UIbTp, MOCIE KOTOPOIo

KOHIICHTPALHS IPUMECEH COCTABHUT, M/ M
C,"=C;" (1-m4)=50,625(1-0,6)=20,25
KoHueHnTtpanus npumecei nmpeBbilaeT TpeOyemyio.
5) Ilpunumaem, 4TO B CX€M€ OJUH OTCTOMHHMK M JBa MEXaHMYECKUX (PUIbTpa,
ToCIIe KOTOPBHIX KOHIEHTPAIIHS IPHMECEH COCTABHUT, MI/ M
C,""=C," (1-14)=45(1-0,6)=18
Konnenrpaius npumeceil CHuXaeTcs 10 TpeOyeMoro ypoBHsI.




Puc. 1. Cxema MexaHNUYECKOM OYMCTKU CTOYHBIX BOJI IPOMBIIIIIEHHOTO TPEIPUSITHS

BoiBoa. Takum oGpa3zoM, pa3paboTaHHAsl CUCTEMa OYHMCTHBIX COOPYKEHUH,
COCTOSIIAS U3 OJJHON MECKOJIOBKH C Mpecx=90%, OJTHOTO OTCTOMHUKA C MNorer=09% U
IBYX MEXaHMYECKMX (QHUIBTPOB C T14=60%, @IpH HCXOAHOW KOHLIEHTpALUU
C1=2500 mr/ JIM° B KOHEYHOM HTOTE OYMINAET CTOYHBIE BOIBI /IO C, =18 wmr/ e
YTO MEHbIIIE TpeOyeMol KOHIIEHTpaIluu, paBHOM 20 M/

PaccuntaTh KOJMYECTBO ammapaToB CHUCTEMbl MEXAaHUYECKOM OUYUCTKHU
CTOYHBIX BOJ], BKJIOUAIOIIEH MECKOJOBKY, OTCTOMHUK M MEXaHWYECKUU (PUIIBTP,
JUIL  CHIDKCHHUS  KOHIEHTpPAllUM MEXaHMYECKUX MpUMeceld Ha BBIXOAE W3

COOpY>KEHUH 110 3HaueHust «He 6omee 20 MI/IM» MIPU UCXOJIHBIX JaHHBIX (TaOIauIa
2).

Tabmuma 2.
Ucxonusie nanueie 11 3agaqu Ne2
Howmep KOHL[CHTP&III/IH OddextuBHOCTh | DPHEKTUBHOCTD caTq}),q)eI;ngBoiil
BapuanT npuMecei B | pabOTHI pa60TI:I MEXAHITIECKO
CTOYHBIX BOJAaX | MECKOJOBKH, OTCTOMHUKA,
a Cl MF/ IIM3 Nueck, % Norer, % ro q)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

IMMPAKTUYECKAS PABOTA Ne?
0 JUCLHUIUINHE B51.B./1B.02.01 O4yucTKAa CTOYHBLIX BOJA UM YVTHJIW3ALUA

0TX0J0B YJHEPIOYCTAHOBOK He(bTeXI/IMI/I‘IeCKI/IX Hpe}IHDHHTI/Iﬁ
(raumenosanue oucyuniumnvl)

OnpenenuTh HEOOXOIUMYIO CTEIIEHb OYUCTKH MPOU3BOJICTBEHHBIX CTOYHBIX
BOJI TIepe/]T BBIITYCKOM MX B BOJIOEM TI0 TEMITEpaType BOJIBI.
Tabmura 3.



Hcxoanble JaHHbIE IS pacyeTa K MpakTHuecKon pabore Ne2

Homep |Copepxa Cpennsist Jnuna  |Cpenn |Ilpunsater |Conepka |BIIK B BIIK,, Makcumans
BapHUaHT |HUE riyOMHA |[peKu 110 Uit i HHE BOJE  |u Hast
a B3BEIICHH BoJloeMa |(hapBaTep pacxoj1 CPEAHUI |B3BELICHH BOJOEM [OJJIC |TEMIICPATy
BIX yHwvm  y JI0/CTOYH |pacxojl  |BIX L, »xameii pa  BOJbI
BEILICCTB pacyeTHo bIX BOJIBI BEILIECTB, 'lcOpocy |BoroemMa 110
B ro BOJ, (,Bogoema, mr/nx B MIALrouno BBIITyCKa
CTOYHBIX CTBODA, M/c Q, vM/c  |Bome H BOJIBI| CTOYHBIX
BOJIaX, Iy, M BOJI0EMA L, BOJ B
Chrau, MI/T JI0 CITycKa ' |;meTHee
CTOYHBIX MI/1 BpeMsi
Box C, T, oC
1 35 1,05 @ 2500 0,347, 15 2,1 2,8 10 5
2 17 2 3000 @ 05 20 3 26 | 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

Dyas, % ompenensiercs mo hopmyne:

rac.

9B3B -

B Chay — M

CH&‘{

100

HGO6XOI[I/IMa$I CTCIICHb OYHMCTKHM CTOYHBLIX BOJ IIO0 B3BCHICHHBIM BCIICCTBaAM

CHaq — KOJIHNYCCTBO B3BCHICHHBIX BCIICCTB B CTOYHOU BOAC OO OYMCTKH,

3.
MF/I[M ; M - JOIIyCTUMOC COJACpPKaHHUEC B3BCIICHHBIX BCIICCTB B C6paCI>IBaeMI>IX B
BOJOCMBI CTOYHBIX BOAAX B COOTBCTCTBHMHM C CAaHHUTAPHBIMH HOPMaMH
3.
OMpCACIIAACTCA N3 YPABHCHUS, Mmr/, AM .

a-Q-Cp+q-m=(a-Q+q)-(Cp+C1im)

m = Clip '(GQ/C]+1)+ Cp

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

CTOYHBIX BOZ, MI/1; Clim — HOmyCTHMOE 110 CAHHTAPHBIM HOPMAM YBEIHUCHHUE
coJlep KaHMs B3BEIICHHBIX BEIIECTB B BOJIE BOJOEMA IOCIIE BHIMTYCKA CTOYHBIX BOJT
(B 3aBHCUMOCTH OT BHJIa BOJOMOJL30BaHUs), MI/I; Q — pacxoj pedHBIX BOJI,
M/CYT; (| — PacXoJ] CTOUHBIX BOI, M /CYT; d KOA(QHIHEHT CMEIICHHSL.



Pacuem xorppuuyuenma cmeuwienusa (a) npusIT 1no meroay PpoiaoBa—
Ponmzniiepa:
a=(i-e7)/ i+ 0/l ]

rne: | — paccrosiHue mo dapBaTepy peKd OT MECTa BBIIyCKa CTOYHBIX BOJ IO
pacdyeTHOro CTBOpa, M; O — KOX(PQOHUIUEHT, YIUTHIBAIONINN THIPABINICCKUC
dakTopbl cMemeHnst; Q — pacxoj BOABI BOJIOEMa B CTBOPE PEKH Y MECTa BBITYyCKa
CTOYHBIX BOJ, M/C; ( — pACXOA CTOYHBIX BOX, BBIIYCKACMBIX B BOLOEM
(CPE/IHECYTOUHBIIA), M.

Koygppuyuenm, yuumurearowguii cuopasiuueckue pakmopovt cmeuwtenus (a):

a=Cp 3\/E/q,
rac. C — KOB(l)(l)I/IHI/ICHT N3BUJIIUCTOCTHU pCKI/I — OTHOILICHUC OJINHBI pCKI/I I10

l
dapBaTepy oT MecTa BBITYCKAa CTOYHBIX BOJ JIO PACUETHOTO CTBOpa ¢ K JUIMHE

y ! C=ly /!

pEKH T0 MPSIMOIl Ha 3TOM Ke ydacTke P, T.e. o/ mp ¢ K03 puLeHT,
3aBHCSIIMHA OT MECTa BBIMYCKA: MPU BhITycke y Oepera ? =1, mpu BbITyCKe B
dapearep ? =1,5; E — xoa¢pduinent TypOyaeHTHOM auddy3um.

E — xoagppuyuenm mypoynenmmnoii ougppyzuu:

E=v-H/(2C-r) |
v
rie: — CpeaHssd CKOPOCTh TEUYEHUs PEKM Ha Y4YacTKE MEXKIY BBIITYCKOM
CTOYHBIX BOJ U PACUETHBIM CTBOpPOM, M/c; H — cpenHsisa riiyOuHa peku Ha TOM ke
yuactke, M; C — ko3pduuument lesu, ans paBHuHHBIX pek C=40; r —
ko3 puIeHT mepoxoBaTocT byccuHecky.

Koa¢pduuuent mepoxosarocru byccunecky — r

r=24/981~25

Bo wm30exanne OTI0KEHUS B3BCIICHHBIX BEIIECTB B BOJOEME, HX
TUIpaBINYECKas KPYIMHOCTh HE JOJDKHA MpeBbImaTh (0,4 MM/C TIPH BBITTYCKE B PEKY
u 0,2 mm/c — B BomoxpaHwmme. Eciu B CTOYHOH BOJE KOHIICHTpAIUS
B3BEIICHHBIX BEIICCTB HE YJOBJICTBOPSAET 3TOMY TPEOOBAHHIO, TO CTOUYHYIO BOMIY
nepej; cOpocoM B BOJIOEM HEOOXOJMMO OTCTaMBATh JJI OCAXKJICHHS B3BEIICHHBIX
BEILIECCTB YKAa3aHHOW T'MIPABINYECKON KPYITHOCTH.

Ilpu copoce cmounvlx 600, codeprcawiux HMOKCUUHbIE 6Geuyecmed,
HEOOXOJIMMO TMPOU3BECTU OILICHKY KadecTBa cOpachiBaéMOM BOJBI MO MPEIEIbHO
JIOMyCTUMOM KOHIICHTPAIUU:

Cxon = (n - 1)' (Clim - Cp)"' Clim

CKOH

C
rac. n P KOHIOCHTPpAIUWA 3arpA3HAIOIICTIO BEUICCTBA COOTBCTCTBCHHO



JJIA HOpMaTHBHO-O‘II/IHleHHOﬁ CTOYHOM BOJbI U B PCKC BbIIIC MCCTA BBIITYCKA, MF/J'I;

Ciim  ppesenbHO JOIYCTHMAs KOHLEGHTPALWS, €CIIM B BOJE MPHCYTCTBYET OIHMH
BU/JI 3arpsI3HEHMI; N — KO3 dULIMEHT pa30aBiIeHUs:
+a
g d+aQ
q

2. Onpeoenenue neodxo0umoii cmeneHu oyucmiu cmounwix 600 no bIIK,,,,

o . L. >L
Ecmu daktuaeckas BIIK,,,, moamexarieit cOpocy CTOUHON BOIBI ~ ¢ cm

TO BOJZla OO0 BBIIIYCKAa B BOAOCM JOJDKHA OBITH O4YHIIICHA. HeO6XOI[I/IMa$I CTCIICHb

OUYHUCTKH 3 gk, Yo onpeaensiercs no Gopmyre:

La — LKOH 100

a

Bk =
,
rae: Lq daktuueckas BIIK,,,, moamexarei cOpocy CTOYHOM BOJIBI.

[Ipu pacuere yuuthiBaetrcs cHuxeHue BIIK Boawl 3a cuer pazbamieHus
CTOYHBIX BOJI BOJIOM BOJOEMa, a TaKXe 3a CYET OMOXMMHYECKHX IPOIIECCOB
CaMOOYMIIICHUS] CTOYHBIX BOJ OT OPraHUYECKHUX BEIIECTB.

bananc OMOXMMHMYECKOW MOTPEOHOCTH B KHUCIOPOJE CMECH PEYHOU H
CTOYHOM BOJI B paCUE€THOM TOYKE BBIPAXKAETCS CICAYIOIINM YPaBHEHUEM:

—k —k,t
G- Loy 107" +a-Q-L-1077 :(Q+a-Q)-an’

L o
rae: kon BIIK| ., CTOYHOM BOABI, KOTOpas IOJKHA OBITh IOCTUTHYTA B MPOLIECCEe

L o
ounctku, Mr/im; P BIIK,y,, peYHON BOMIBI O MECTa BBIMTYCKA CTOYHBIX BOJI, MTI/J;

Lyim npenenbHo ponycrumas bIIK ., cMmecn pedyHor W CTOYHOM BOJBI B

pacyeTHOM CTBOpE, MI/JI; Kan WK, oncranTsr CKOPOCTH MOTPEOJICHUS KHCIIOpOa
CTOYHOM J>KHUIKOCTBIO W PACTBOPEHHUS KHUCIOpoJa B pe4yHoil Boge; t —
MPOJIOJDKUTEIFHOCTh MpoOera BOJBI OT MECTa BBITYCKAa CTOYHBIX BOJ JIO
pPacyeTHOrO MyHKTAa, CYT.
CrnienoBartenbHO:
LKOII = %[Llim _Lp ‘lo-kp!)+%
qu' cT 10" "er .
[Tpo10KATETEHOCT TIEPEMEIIICHUS BOJIBI OT MECTa BBIMTYCKa CTOYHBIX BOJT
JI0 pacueTHOro CTBOpa (CyT):
t =1y /(v-86400)

rae: lq’ — JITMHA PEeKH 1o (apBaTepy OT MECTa BBIMMYCKAa CTOYHBIX BOJ JO ITyHKTA
BO3MOYKHOTO BOJIOIIOJIB30BAHUSA, M; YV — CpeaHssl CKOPOCTh TSUCHUS PEKH, M/C.
EcTecTBeHHass CKOpPOCTh OMOXMMHYECKOW OYHMCTKH IPUPOJHBIX CTOYHBIX
BOJI CYIIIECTBEHHO 3aBUCHUT OT Temreparypbl. [103ToMy HEOOXOIMMO y4YWUTHIBATH
3aBUCHMOCTH CKOPOCTH IOTPEOJICHHS KUCIIOPO/ia CTOYHOMN KUIKOCTHIO U CKOPOCTH
PaCTBOPEHHUSI KUCIIOPO/Ia B PEYHOU BOJIE OT TEMITEPATYPHI.
Tabnumna 4.



k
3HaueHUsI KOHCTAHTBl CKOPOCTU MOTpeOIeHUs Kucaopoa () B
3aBUCUMOCTH OT TEMIIEPATypbl CTOYHOM KUIKOCTH

Temmneparypa CTOUHOM KUIAKOCTH, °C
0 3) 9 12 15 |18 |20 22 24 26 |28 30

kor 0,04 0,05 0,06 0,07 00800910 |0110,12 0,13 0,14 (0,158

Tabmura 5.
3Ha4YeHUS KOHCTAHTBI CKOPOCTH PaCTBOPEHHS KUCIIOPOIa (kﬂ )
XapakTeprucTrKa 3HaueHUs  KOHCTAHTBI ~ CKOPOCTH  PacTBOPEHUS
BOJIOEMA KHUCJIOpOJa B peYHOH Boze K, mpu Temmeparype BObI B
BogoeMe, °C

5 10 15 20 25 30
CrabonpoToyHbIe wm | (0,05 — 0,11 0,15 _ _
HCTIPOTOYHLIC
BOJIOXPAHIIIUILIA

Pexu ¢ manoit ckopocteto | 0,16 | 0,17 | 0,185 | 0,2 | 0,215 0,236

tederns (V<0,5 m/c)

Pekn c bompmoit | 0,38 | 0,425 | 0,46 @ 05 0,54 0,585
ckopoctbto Teyenus (V>0,5

M/C)

Maibie pekn ¢ ObICTpbIM — 0,684 | 0,74 | 0,8 | 0,865 0,935

teuenveM (V>1 m/c)

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

Pacuer mpom3BOAMTCS B COOTBETCTBHHM C CAHUTAPHBIMH TPEOOBAaHUSIMH,
OTPaHUYMBAIONIMMHU  TIOBBIIEHWE JIETHEH TEMIepaTrypsl BOABI 3a  CUET
MOCTYIIJICHUS B BOJJOEM CTOYHBIX BOJI [0 YPaBHEHHUIO:

aQ
TKOH :[q+1}'ﬂim +Tp

T, <
rae: KOH peMIiepaTypa CTOYHBIX BOJI, TPU KOTOPOH COOJIIOIAETCSI CAaHUTAPHOE
TpeOOBaHWE  OTHOCHTEIBHO  TEeMIEeparypsl BOABI B  CTBOpPE  IIyHKTa

T
BOJOITIOJIB30BAHUA, P MakcuUMaJIbHas TEMIICpATypa BOJAbLI BOJOCMA 0 BBIITYCKA

CTOYHBIX BOJ B JISTHEE BPEMS; Tiim JIOTTYCTUMOE TIOBBIIIIEHUE (HE OoJiee, ueM Ha
3 C) Temriepatypsl BOJIbl BOJOEMA.
4. Onpeoenenue HeoOX00UMOU cmeneHu pazdasneHus no 3anaxy, OKpAackKe u
npueKycy

B Tex cnmydasx, Korgja WMEIOTCS aHaJIU3bl CTOYHBIX BOJ C YyKa3aHUEM
CTEIICHH pa30aBIICHHs, IPH KOTOPOM OKpacka M 3alax CTOYHBIX BOJ HCYE3AIOT,
JIOCTAaTOYHO CpaBHEHUE BEIWYUHBI pa30aBICHUS, YyKAa3aHHOW B aHaju3e, C
pacyeTHOW BEJIIMYMHOMN pa30aBiIeHUS, KOTOPOE BO3MOXHO Yy PacYETHOTO CTBOpA.
DTO IPOBOIUTCS, YTOOBI PEIIUTH BOMPOC 0 HEOOXOIUMOCTH OYUCTKH CTOYHBIX BOJT
B OTHOIIICHWY 3araxa U OKPacKu MepeI UX CIyCKOM B BOJIOEM.




5. Onpeodenenue neodXo0uMoil cmeneHu OYUCHMKU NO UZMEHEHUI0 AKMUBHOIL
peaxuyuu cpeowl

[Ipu BbIlyCKE B BOJOEM KHUCIBIX W IIEJIOYHBIX CTOKOB HEOOXOIUMO
YUUTHIBATh HEUTPAIM3YIONIYIO CIOCOOHOCTH Bojoema. B  Bome Bogoema
coaepxkarcss ruapokapooHarel kKaibimsg Ca(HCOs), u wmaraus Mg(HCOs),,
00yCNOBIMBAIOIINE €€ KapOOHATHYIO JKECTKOCTb, a TaKXe YyrojibHas KHCJIOTa.
KucnoTsl, nocrynatouige B BOJAOEM C NPOU3BOJCTBEHHBIMH CTOYHBIMU BOJAMH,
B3aMMOJICHCTBYIOT C TUAPOKapOOHATaAMH, BBITECHSA M3 HUX JAMOKCUI YTIepoja.
[Ipu »TOM cojaepkaHWe THAPOKAPOOHATOB B BojA€ (T.e. €€ IIEJTOYHOCTD)
YMEHBUIAETCS, a COAEPKAHUE CBOOOHOMN YIIEKHUCIOThI yBEIUUYUBAETCS.

Peakuust HelTpanuzanuu (HampuMmep, CEpHOUM KUCIOThI) B BOJOEME 3a CUET
I'HJIpOKapOOHATOB KalbLIUS IPOTEKAET MO hopmyie:

Ca(HCO3)2 + H,S0, — CaS0O, + 2H,0 + 2CO,

[locTymieHne B BOJOEM IIEJIOYHBIX CTOYHBIX BOJA NPUBOJUT K HX
B3aMMOJICHCTBUIO CO CBOOOAHBIM AMOKCHIOM yriepona. I[Ipu 3Tom menoyHocTh
BOJBI BOJIOEMA yBEIMYMBAECTCA. Peakuus B 3TOM Cllydae MOMKET MPOTEKaTh IO
cienyromieit hopmyie:

2NaOH + CO, 2 Na,CO; + H,0O

IIpu cOpoce B BOJAOEM KHUCIBIX CTOYHBIX BOJ MX CIIEAYET HOPMHUPOBATh IO
3Ha4YeHUI0 pH peynoil Boabl
n ,A[HCO;]-n,B

CO
npAi[ 442]+n¢

rae: pHg — pH pedHoli Bobl B KOHTPOJIBHOM ITYHKTE IIPU (PAKTHUECKOM PEKHME;

>6,5

pH, =pk,+Ig
‘B

Pk OTPUIIATEIIBHBIN JIoTapu(M TIEpPBOM KOHCTAHTBHI JTUCCOIMAIIUN YTOJBHOU
KHUCJIOTHI;

[HCO3] KOHIICHTpAIsl  THUAPOKapOOHATOB, MMOJ’IB/I[MS; CcO, -

3.
KOHLIEHTpalusl AMOKCHIA YIIEpoda, MMOJIb-dKB/ IM’; N, U Ny — KpPaTHOCTU
pa30aBiieHus, pacueTHas U (paKTUYEeCKas:

A=1+410PT0 PR
(€O, 1,

B =[HCO;]- oMt
IIpu cOpoce B BOJOEM IIEIOYHBIX CTOYHBIX BOJ[ TaKXKe OINMpEACIseTCs

3HayeHue pH peyHon BOIBI:



n ,A[HCO;]-0,273n ,B
pH, =pk,+1g [CO.] <85
n A~—*-n,-B

P 4 4 n ¢

_ pH g, —pk
rue: 4=0,273-10 ; B - ompenensieTcs Takke, Kak ¥ MPH cOPOCE KUCITBIX

CTOYHBIX BOJ.

IMMPAKTUYECKAS PABOTA Ne3
00 JTUCLUIIINHE b1.B./IB.12.1 OuyncTKAa CTOYHLIX BOJA W VTHJIH3AIUA

0TX0/10B JHEPIrOYCTAHOBOK HepTeXUMHNUYECKHUX NpeAnpUusiTHH
(raumenosanue oucyunaumvl)

Meroanka pacuera MECKOIOBOK.
PacueT ropu3oHTaIBHBIX U adPUPYEMBIX ITECKOJIOBOK 3aKITIOUAETCS B ONPEACIICHUN
pa3MepoB MOTIEPEYHOTO UX CCUCHUS U JJIUHBI.
1) Inowads cevenus neckonosxu, m*:

F=Q/vn,

rae: Q — MakCHUMaJIbHBIM pacXxoJi CTOYHBIX BO/I, M3/c; V— MPOJIOJIbHAsI CKOPOCTh
JBUKEHHUS BOJIbI, TPUHMMaeMas B 3aBUCHUMOCTH OT pPacyeTHOIO JguUaMeTpa
yJIaBIUBAEMBIX YaCTHI] MecKa, npunumaem 0,2 m/c; N — KOJIWYECTBO OTIICICHUM
TIECKOJIOBOK.

A 2 2 = AA

L
|
™

_/\," bt

A—::{ L B

Puc.2. TleckosioBka ropu3oHTaIbHAS
1-romox nooarowuii; 2-yposerv 600vl, 3-cl0u necka, 4-10moxk omeoosuwuil; NPUIMOK

2) /[nuny neckonosku (puc. 2) BEIYUCIAIOT 110 hopMyJIe:

L=K-h_ v/u,,

rne: hma = hy — rTayOMHA MPOTOYHOM YACTH MECKOJIOBKH, M; Uy —
rUApaBiIMYecKas KpYHMHOCTh TI€CKa pacyeTHOro nauamerpa, wm/c); K —
KO3 (PUIIMEHT, YUYUTHIBAIOIUN BIUSIHUE TYpOYyJIEHTHOCTU U JIpYyrux (hakKTOpOB Ha
paboTy MECKOJIOBOK:



Uy

Ju? —0,00250>

B=F/ h]_.

K =
3) lllupuna neckonoexu, m:
4) Obwas évicoma necko06KU, M.

H= h1+h2+h3+h4

rae: hy, hy, hs m hy — cOOTBEeTCTBEHHO BBICOTA MPOTOYHON YaCTH, CIIOS TECKa,
HAJBOJHOM YacTH U npusaMKH (mpuHuMaem: hy=h;; h,=hs=h/2).
5) Vkaon Onuwa (mawmeenc yena) Ons Cnoazanus Cc1os necka K HPUSIMKY
npunumarom 0,2-0,4.
6) Hauepmumb cxemy 2Opu30HMAILHOU NeCKONO8KU (puc.2) ¢ NOJYYeHHbIMU
pasmepamu.

Paccunraiite pa3mepbl IECKOJIOBKH W HAYEPTUTE CXEMY IO CIICTYIOIIAM
UCXOHBIM JTAaHHBIM.

Tabmuna 6.
HcxonHble 1aHHble (BapUaHTHI)
Ne Q, Mg n hy, M Ug, MM/C
BapHaHTa

1,10 500 1 0,7 24,2
2,11 400 1 0,5 29,7
3,12 300 1 0,6 351
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

[IpeacraBisiem mnpuMep pemnieHus 3aadd Ha pacdeT 3IPPEKTUBHOCTH
paboOThI TECKOJIOBKH.

Mpumep. Paccuurare KOHLIEHTpauMr II€CKa B CTOYHOM BOJE,
NOCTyNarone Ha OYUCTHYIO CTaHIMIO, U 3(()EeKTUBHOCTH pabOThl MECKOJOBOK,
eclu 3aJepKuBaeTcs mecka 15 I[MS Ha 1000 M3, COJZICp/KAHME TIECKA B OCAJKE
MEPBUYHBIX OTCTOMHUKOB 6 % (IO Macce), KOJIMYECTBO ATOTO OCAJIKa COCTABJISET
0,25 % mo o6beMy oT pacxojia oOpadbaThIBaéMON BOJIBI, BIAXKHOCTH ocaaka 93 %.

Pemenne. OO0miee KOMWYECTBO TMECKa OMpENENsIeTCs Kak CyMMa TIecKa,
3aJIeP)KMBAEMOTO TIECKOJIOBKAMHU U TIEPBUYHBIMHA OTCTOMHHKAMHU.

Paccuntaem 9acth mecka, yJaBIMBaeMOrO IMECKOJIOBKAMH, MPH STOM BCE
pacuersl mpuBegeM K 1 am® CTOUHON BOIBL, KaK WM IPHHSTO U BBIPAKCHHS
KOHIICHTPAIUH 110 JTI0OOMY BHUIY 3arpsi3HEHHUH.

N3 ycroBus 3agaum clienyer, 4To B MECKOJIOBKaxX Ha 1 )1M3 CTOYHOM BOJIBI
sagepxunBaercs 0,015 cM® mecka mo oObemy. OOGBEMHYIO MacCy Iecka Mpu
pacuerax npuHAMaeM paBHoii 1,5 T/m°, mmn 1,5 r/em’,



CrnenoBarenibHO, B IECKOJIOBKAX yJIaBIMBAETCS MECKa (110 Macce)

0,015-1,5=10,0225 r/z[M3 =22.5 MF/I[MS.

Jlanee ompeaensieM 4YacThb MeECKa, YJIAIsIeMOro C OCAJIKOM TEPBUYHBIX
oTcToMHUKOB. Ilo ycioButo ¢ 2 e 00pabaTbIBaeMOM BOJIbI 00pa3yeTcsi ocajika
0,25 %, umm 2,5 em®/nv’. Tlo macce IIpU BJIAXKHOCTH ocaaka 93 % (u oObeMHOM
Macce 1I‘/CM3) CyXOro BEIIecTBa ocajika Ha 1 M BoIBI oyner:

251-0,07=0,175 r/zLM3, wnu 175 MF/I[M3

Tak xkak KOJIWYECTBO Iecka coctaBigeT 6% mo Macce MO0 OTHOIIECHUIO K
CYyXOMY BEIIECTBY OCaJIKa, TO Macca Mecka B 0cajake OyIeT:

175 0,06 = 10,5 mr/mm®

Takum oOpa3oMm, B MCXOJHOM CTOYHON BOJie 00Iee COJep:KaHHE IecKa
cocrtaBuio 22,5 + 10,5 = 33 Mr/aM°. V3 3TOro KOJMYECTBA MECKOIOBKAMH
3a7iepxKano 22,5 MF/,Z[M3, i 68,2 % rmecka.

Ta6muma 7.
Hcxonupie naHHbIC 7151 TPpaKTHYECKON paboThl No3
Bapuant | 3agepxuBaercss | MaccoBast KonuyectBo Brnaxknocth
No recka B | I0JIs1 TIecKa B | oOpasyrolerocsi ocajaka B | ocajika, %o
MIECKOJIOBKE, ocajke % 1o 00BEMy OT pacxoja
,Z[MS/ 1000 m® MEPBUYHBIX o0OpabaTeIiBaeMO BOJIBI,
OTCTOMHMKOB,
%
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 5 0,26 93
10 17 5 0,33 87

CJIGJ'I&TB YCPTCIK U BBIBO 110 PE3YJIbTATaM.

Kputrepun omenkm: OrieHka 3a BBINOJHEHUE KaXIOW MPAKTUYECKOU
paboThI, OCYIIECTBIISIETCS B COOTBETCTBUU C OQTLHO-PEUTHUHTOBON CHUCTEMOU H
IpeanoaraeT MaKCUMalbHBIM Oamn —7 0OamioB, MHHUMaJIbHBIH—4 Oaja.
OrneHnBaHMe OTBETA CTYJICHTA MMPOU3BOAUTCS TIO CIACAYIOIICH ITKajie OaJlIoB:

7 02JU10B BBICTABIIAECTCS CTYACHTY, €CJIM OH BJIaJIEET Pa3HOCTOPOHHUMU HaBbIKAMU
¥ TpUEeMaMH BBITTOJIHCHHS TPAKTHUYECKUX 3a/ad, MPaBUILHO U 0€3 OmnOOoK
BBITIOJTHSIET 3a/1a4H.



6 ©0aJuIoB BBICTABIAETCA CTYJAEHTY, €CIM OH TMPaBWIbHO MPUMEHSET
TEOPETUYECKUE TIOJIOKEHHSI TPU PEUIEHWH 33Ja4, HO B PEIICHHUH HWMEIOTCSA
HEOOJIbIINE TOTPEITHOCTH.

S 0a/uI0B BBICTABISIETCS CTYACHTY, €CIM OH JIOMYCKaeT HETOYHOCTH,
HEJIOCTATOYHO TPABWIBHO MCHOJB3yeT (GOpMYJbl, HapylIaeT JIOTUYECKYIO
MOCJIEA0BATENBHOCTH B PELIEHUMN.

4 0assia BBICTABIISIETCS] CTYACHTY, KOTOPBIN JTOMYCKAeT CYUIECTBEHHbIE OLIMOKH,

HEYBEpPEHHO, C OONBIINMU 3aTPYAHECHUSIMHA UCTIONIB3YET (POPMYIIBL.



MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HwxHexkaMCKUi XUMHKO-TEXHOJIOTHISCKUM HHCTUTYT ((puman)
benepaabHOro rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKIASHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATCIbCKUN TEXHOJIOTHYESCKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Daxyremem UHGDOPMAUUOHHBIX MEXHOI02UL
Kagheopa_Inexkmpomexnuku u snepeoobecneyenus npeonpusmuti
Hamnpapnenue moAroTOBKH/CIIEIIUATBLHOCTD: 13.03.01 TemmodHepreTuka "

TEIJIOTSXHHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPSAIPUSITHI
Cemectp_5/7

Jlokaan
00 IUCIUILUINHE Bb1.B.JI1B.02.01 OuucrKka CTOYHBLIX BOJA W VTHJIH3AIMASA

0TXO0/I0B DJHEPIroyCTAHOBOK HepTeXHMHUYECKUX NMpeAnpPUusITHH
(raumenosanue oucyunaumvl)

Tembl JOKJIaJa:

Ha3nauenne n 0CHOBHBIE METOJIbI (PM3HUKO-XUMHUYECKOM OYUCTKA CTOYHBIX BO/I.
MeToapl OYMCTKU CTOYHBIX BOJ OT KOJJIOMAHBIX IPUMECEH.
DJIEKTPOKOATYJIAIMOHHBIE YCTAHOBKH.

CopO1moHHBIE METOABl OYUCTKH CTOUHBIX BOJI.

doTallMOHHBIA METO OYNCTKHA CTOYHEIX BOJI.

CrnenuanbHble METOAbl OYMCTKH MPOMBIIIJICHHBIX CTOYHBIX BOJ: SKCTPAKIIUSI,
HMOHHBIN 0OMEH, JIEKTPOIUAIIN3.

7. MeMOpaHHbIE METOAbI OUUCTKU CTOYHBIX BOJ.

AN

Kpurepuu oueHku: BpICTyIUIEHHE CTYyJIEHTa € JIOKJIAJAOM ITPEIAIOJIaraet
3HAYUTENIbHYIO0 CaMOCTOSITENIbHYIO padOTy cTyaeHTa. Jlokian JOMKeH BBITOJIHATH
psia TpeOOBaHUM: €ro cojiep:KaHue COOTBETCTBOBATH 3asBICHHOW TeMe; IIeNn
COOTBETCTBOBATh 33JayaM; JIOTHYHOCTh M IOCIENOBATENbHOCTh H3JIOKEHUS
MaTepHuaia; CoCOOHOCTh K paboTe ¢ JUTepaTypHBIMU UCTOYHHMKaMHU, MHTepHET-
pecypcaMu, CHOPaBOYHONW W DHIMKJIONEIWYECKOW  JIHTEpaTypoi; oObeM
MCCJIEIOBAHHOM JINTEPATYPhl U APYTUX UCTOYHUKOB MH(POPMAIIMH; CIOCOOHOCTD K
aHanu3y U 0000IIEeHNI0 HHPOPMALIMOHHOTO MaTepurana, CTeleHb MOJHOTHl 0030pa
COCTOSIHAS BOMNPOCA; OOOCHOBAHHOCTH BBIBOJIOB; MPAaBWIBHOCTH O(OpMIICHUS
(coOTBETCTBUE CTAHIAPTY, CTPYKTYpHAs YHOPSAIOYEHHOCTb, CCBUIKH, ILUTATBhl,
tabmuupl u T1.1.). llkana muddepenumrpoBana mno psxy kpurepueB. OO
pe3yibTaT CKJIaAbIBaeTCS KaKk CyMMa OaiyioB MO NPEICTABICHHBIM KPUTEPHSIM.
MuHuManbHOE KOJMYECTBO OAJIOB 3a BBICTYIUICHHE C JIOKIAoM — 6 0asios,
MaKCHUMaJbHBIN 0aJl1 32 BHICTYIIJICHUE C JOKJIAI0M — 9 6asios.



Kpurepuii ouenkun

aJ1
[TonHOE pacKkpbITHE MPOOIEMBI 2
Hannuue npesentanun 3
Hanunuue 0TBETOB Ha BOMIPOCHI AyAUTOPUU 2
JIOTHYHOCTH U MOCIIEA0BATEILHOCTD U3JI0KEHUS 2
Hmozo 9




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HwxHexkaMCKUi XUMHKO-TEXHOJIOTHISCKUM HHCTUTYT ((puman)
benepaabHOro rocy/1IapCTBEHHOTO OFOJIKETHOTO 00Pa30BaTEIbHOTO YUPEIKACHHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATCIbCKUN TEXHOJIOTHYESCKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Daxyremem UHGDOPMAUUOHHBIX MEXHOI02UL
Kagheopa_Inexkmpomexnuku u snepeoobecneyenus npeonpusmuti
Hamnpapnenue moAroTOBKH/CICIIUATBLHOCTD: 13.03.01 TemmodHepreTuka "

TEIJIOTSXHHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPSAIPUSITHI
Cemectp_5/7

ITPAKTHYECKAS PABOTA Ne4
0 JUCLUILIMHE b51.B./1B.02.01 OuncTKa CTOYHBIX BOJA M YTHJIH3AIUA
0TX0/10B YJHEPIrOYCTAHOBOK HedTeXuMHUYECKHUX NpeAnpUusiTHHR
Pacuer BepTHKaJIBHOIO 3KCTpaKkTOopa. Meroauka pacuyera
1. ®akTOp PKCTPAKIIUMU:

welEx g
C.BHK
rie Cix u Cu — BxoaHas u Tpedyemast BbixonHas (IIJIK) konmenTparus
3arps3HSIONIETO BEIIECTBA B CTOYHOM BOJIE.

2. O6BEMHBIH PACXO PKCTPATEHTA, M°/4

v 5,
Q3=—Qcp. M1
m

rie Qg — PACX0J] CTOYHOI BOIBI, M /d; m - K03DMUIMEHT pacipe ieeHus..
3. KoHueHTpanusi M3BJIEUEHHOIO BEIIECTBA B 3KCTPAKTE (MPU HCXOIHOM
YHCTOM JKCTPAareHTe), Mr/am°
_m-Cpgy
T

C

3
4. Tpebyemast CTeTIeHb KCTPAKIUU:

y __ m-Qs
l_lL-r Q,:E_—:III.Q_,‘

'|"|=

5. [ToniepedHoe ceyeHue anmapara, Ve
QCE Ll QE
w ?
rae Qcs, Q3 — pacxoa CTOYHOHM BOJBI M OKCTpArcHTa, M/c; w— CKOPOCTH TIOTOKA,
M/c. B pacuerax w=0,02 m/c.
6. [luamMeTp KOJIOHHBI,

5=

D=.fd45/x |

7. Bricota kosionnsl, M: H=(5+7)D.



8. Breicota BriBogia TD (13 ypaBHEHUS COOOIMIAIOMINX COCYIOB), M
h=E3n_+n_
Pt
rae h, uh, mmoraoctu JI® u T (Boxwn), p,=1000 kr/m>; h, 1 h, — BbIcOTHI JID U
T®. Ipunumas, yro H=h, +h,, Mmoxxno 3amate h, wim h, (Hanpumep, h, =H/7) u
paccunTaTh BBICOTY BbIBOJA TO.

Ta6auna 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 FLL 2.2 0.1
2,11 bersofinaz Tomyon 3467 12 60 12 0.5

EHCIOTA
3,12 | MypaepHEEHR | 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
3. 15 | Camaornosaz Aneton Ta0 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

IMMPAKTHUYECKAS PABOTA Ne5
0 JUCLUIUINHE Bb1.B./1B.02.01 OuyucTKAa CTOYHBLIX BOJ M YTHJIW3ALUSA

OTXO0/I0B DHEPIroyCTAHOBOK HeTeXMMHYECKHX MPeAnpPUusITHH
(raumenosanue oucyuniumol)

Pacuyer 3epHHCTBIX QUIBLTPOB.

IIpu pacuere PuIbTPOB HEOOXOAUMO OMPENETUTH CYMMapHYIO IUIOUIA/b
¢unpTpoB  Fy, M°, uncno GuastpoB N, miomans ogHoro ¢wmistpa F, M
pPAacyeTHYIO CKOPOCTh (PUIBTPALUU Vp,, M/U, HpU CIEOVIOUUX UCXOOHBIX OAHHBIX.
pacxo0 cmoynvix 600 O, MYeym,  npodondcumenshocms npocmos 00HO20
Qurompa npu npomviéKe t, 4, KOHYEHMPAYUs 636C€ULCHHLIX 4ACMUY HA 6X00e 8
punomp ¢, me/ om°.

Memoouka pacuema
1. Tlomyunts ucxoausle AaHHblE: Q,, C, (Tabn. 9). HazHaunTh 4Kca0 N MPOMBIBOK
duibTpoB B cyTky: n=1 mpu ¢<20 mr/in u n=2 mpu ¢>20 mr/ am°,

2. PaccunTaTh HUPKYJISIIIMOHHBIN (IPOMBIBOYHBIN) pacxoa Q, B 3aBUCUMOCTH OT
YKCJIa MPOMBIBOK (PHIIBTPOB B CYTKH.
Q,=0,025Q,, mpu n=1,
Q,=0,05Q,, mpu n=2 .
3. OnpeaenuTth pacueTHy0 CKOPOCTh QUIBTPOBAHUS, M/U:
V,=V4(N-m)/N,



IJIe CKOPOCTh (PUABTPOBAHUSA NPU (POPCHPOBAHHOM pEKMME ITPUHMMAETCs V=12~
14 M/4, m — 4ucio ¢GUIABTPOB, HAXOJANIUXCA B PEMOHTE WM Ha IMPOMBIBKE,
npuauMaetcs m=2 npu N<20 u m=3 npu N>20.
4. OnpeennTh CyMMapHYIO IUIOMANb GUIBTPOB, M :
Fy= (Qp+Qu)/ (24Vp-ant) ]

/i€ MPOJIOKUTENLHOCTh IPOCTOSI OJTHOTO (DUIIBTpa MPU MPOMBIBKE TPUHUMAETCS
t=0,5+0,6 4.
5. OnpeeHTh IONIAIb OAHOTO GUIBTPa, M*:

F=Fs/N.

N3 KOHCTPYKLIMOHHBIX COOOpaKEHWH IUIOMIAaah OAHOTO (UIbTPA JOJDKHA
66T He Gomee 50 m°. Ecmu F>50 M2, TOTJa HEOOXOJMMO HWCXOJHOE YHCIIO
GUILTPOB yBE-IMYUTh Ha 2 W TMOBTOPUTH pacyeT Mo M. 3-5 10 JOCTHKEHUS
ycnosus F<50 M, YUYUTBIBasA, 4TO m=3 npu N>20.

6. OnpenenuTb qUamMeTp OJHOro PUIBTPa, M

D =.4F /x,

H=h;+h,+hs,
rae hy, hy, h3 - cooTBeTCTBEHHO BBICOTA CIIOS TPaBHs, MTECKa U OCBETICHHOW BOJIBI
(tabm. 9). I[TpuarMaem hz=h;.
8. HauepTtuth cxeMy 3epHUCTOTO QUIBTPA C MOJIYICHHBIMHA Pa3MEPaAMHU.
Paccuuraiite pa3mepsl GuiabTpa U napaMeTpbl GUILTPANMHA TPHU UCXOTHBIX
JAHHBIX 10 Ta0JHIE 9.

7. BoicoTa dunbTpa, M:

Taoaunna 9.
Hcxonnbie n1aHAbIC (BapHAHTHI)

No Qé,, c, Pa3mep 3epen, mm Bricota cnosi, h;, Mcxoanoe
BapHaHTa M /CyT |MI/I ho, M YHCIIO
rpaBUsl ECKa TpaBUsA |ecKa  |(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 0,3-0,4 | 1,3-15 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 | 1,3-15 23
6, 15 30000 26 5-10 1-2 0,3-04 | 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 | 1,3-15 23

IHNPAKTHYECKAS PABOTA Ne6

IO AUCHUIIIINHC

B51.B./1B.02.01 O4yucTKAa CTOYHBLIX BOJA UM YVTHJIW3ALUA

OTXO0J0B DHEPIrOYCTAHOBOK He(pTeXMMHUYECKUX NMPEeANPUATHH

(raumenosanue oucyunnumvl)

OnpenesinTh 0CHOBHBIE IAPaMeTPbI a3POTeHKa. MeToinKa pacyera




1. IMMTeTbHOCTh a’pallii PaCCYUTHIBAETCS 1O (OpMYIIE, U:
Lp-L

a-p
rae Lo u L; - BIIK,,,,; mocTymaromelt CTOYHON U OYUIIIEHHON BOJIbI, MI/ zLM?’;
a — KOHIIEHTpAaIlUs uja B adpPOTEHKE, I/JI; p - CKOPOCTh OKUCIICHUS 3arps3HEeHUs Ha
1 r cyxoit 6uomaccel, mr (BITIK)/(r4).
2. Y IenbHBIHA Pacxos BO3AYXa, M° BO3LyXa/ M° CT. BOJIBL:

ZI:LD _Ll:l .
100-kikynqnsfe—b)

rae z=2mr(O,)/mr(bIIK) — ynenbHbIN pacxon kuciopoxaa; ki — koadduimeHt,
YUUTHIBAIOIIMM THUI a’paTopa, ABIMIONICHCS (yHKIMEH IUIomaan, 3aHITOU
ad>paTopaMi II0 OTHOIICHWIO K IUIOIIA/AM 3epKaia BOAbI B a’poTeHke; k,=h"®" —
KO3 (PUIIMEHT, YYUTHIBAIONUMN TIIyOMHY MOTrpyXKeHus a’partopa (Hampumep, h=3
M); np - Ko PuieHT, yueta remneparypsl (Harpumep, npu t=24°C, tabmn. 5.7); n,
— KO3(GUIMEHT KauecTBa BOJbI; C — PACTBOPUMOCTh KHUCIOpojaa, Mr/i; b —
JOMYCTAMAasi MUHUMAaJIbHasl KOHIICHTpAIIUS KHUCJIOPOJa, KOTopas HE JTUMUTHPYET

CKOPOCTH OKHCIICHHS, TPHHAMAaeM b=3 mr/am’,

Ta6auua 10.
Koaddumument yuera remneparypsl ng

J.'\.U_-!*"\i.'l.l_l. Ll ¥ TRwALL l.\.l."\l.].].'_l.l'ﬂ.]. .-l.l'l.!.l. Ak

t,°C 5 10 12 14 16 18 20 122 |24 | 26 | 28
€, MT/1 1281113108 (10398 |94 |90 |87 |83 |80 7.7
n] 05 [063]|069)076[083 0911011 (12]13]14

3.006BeM a3pOTCHKA, M";
V=Q,
rae Q — pacxoa CTOYHON BOJIBI, M/,
4.  KOHCTPYKTHUBHBIE  pa3Mepbl  a’pOTEHKAa  MOXXHO  MPUHUMATh U3
KOHCTPYKITMOHHBIX COOOPaKEHUM, B 3aBUCUMOCTH OT 00beMa COOPYKCHHUSI:
4.1. Pabouas rnmyouna H nmpuHuMaercs U3 THMOBBIX pa3mepoB (Hampumep, H=3,2
M).
4.2. TInomazp 3epKana BOIbI B a9POTCHKE, M°:
S=V/H.
4.3. JlnuHay a’poTeHKa ompenessieM 1o GopMyrie, M:

L=15S,

[Tomyyennoe 3nauenue L okpyrisieMm 10 OMvKalIero 3HaA4eHHs, KPaTHOTO
iary JUIMHbI kopuaopa (6m).
4.4. lllupuHa a’poOTEHKA, M:
B=S/L



[Tomyuennoe 3nauenue B okpyrisiem m0 Onmxaiiiiero 3HaueHUs, KPaTHOTO
TUIIOBBIM pa3MepaM IUpUHBI Kopuaopos (Bi=4, 5, 6 wim 9 M), npu 3TOM 4YuUCIO
KOPHUJIOPOB JIOJIKHO TOIYUYHUTHCS 2, 3 uiu 4:

N=B/B; .
5. Haueptuth cxeMy aspoTeHka (Kak Ha puc. 3) ¢ MOJTYYECHHBIMH DPACUETHBIMU

pa3MecpamMu.
OB 3 1

(]
e
s

CB
i 5, T 5 | !
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i >

o]

e >

|

e |
(o]
v

Puc. 3. Cxema TpexKOpHIOpPHOTO a3pPOTEHKA
1 — cmenwvi;, 2 — adpayuonnvie ¢uibmpocusvie mpyovl (nooaua e6ozdyxa B); 3 —
pacnpedenumenvusili  10moK cmounot 8oovl (CB); 4 — 60008binycKkHble OmMEEPCmMuUs C
3ameopamu, 6 — KaHaivl oceemienHol 600vl (OB); 5 —6o0ocius (coopnux oceemnenHol 600bl)

Tao6auma 11.

Hcxonnpie TaHHBIC IO 3aaHUIO
Hexozezsie zananie (BapsaTel).

Na CToweEsle BoOsl mpo- ? L. L. Q. - L a.
Bap. H3IBOOCTEA MU | o' | wo'a | s - ! r'a
xHMDapMAIeETHIS - _ _ . . _ _
1.10 bap 650 | 150 | 3 10 | 025|025 2
EHX OpeNapaTos
2,11 Hed TEOpoIVETOR Q00 | 10040 3 3 0.3 0.5 3]
3,12 | TEPEREROTERIEER- | enn | o0 5 3 035 05 | 6
Ioro TCOMHEBS
2.13 EavaOyEa 700 200 5 14 04 | 045 5
5.14 | monHEHHHIADETATA 500 700 5 16 0.3 0.4 5
- | cHATeTHTSCKHN EEHD- - - _
6,15 - P 400 | &0d 4 2 0,35 | 0,35 5
HEIX EHCIOT
- CHHTeTHEISCEOT D - - - -
715 = - 450 | 500 4 0,35 | 0.3 4
CIHPTA
2.17 deHOmA 350 | 450 3 14 025 | 03 g
G.18 AHHTHHA 00 400 3 o a2 0.3 3

Kpurtepuu omenku: OuEHKa 3a BBINOJHEHUE KaXJIOW MPAKTUYECKOU
paboThI, OCYIIECTBISAECTCS B COOTBETCTBUU C OAJILHO-PEHTHHIOBON CHUCTEMOUW M
npejanoiaraeT MaKCUMaJIbHBIM Oanmn —7 0OaioB, MUHUMaIbHbBIH—4 Oasia.
OrneHnBaHMe OTBETA CTYJICHTA MMPOU3BOAUTCS TIO CIASAYIONICH ITKaje OaJlIoB:

7 02JU10B BBICTABIIACTCS CTYACHTY, €CJIA OH BJIaJIEET Pa3HOCTOPOHHUMU HaBbIKAMU
¥ TpUEeMaMH BBIIOJIHCHHUS TPAKTHYECKUX 3a/ad, MPaBWIBHO W 03 OommuboK
BBINOJIHSIET 3aJa4U.

6 ©0anjoB BBICTABISETCA CTYACHTY, €CIM OH TMPABWIBHO MPUMEHSET
TEOPETUUYECKUE TIOJOXKEHUS IIPU PELICHUU 3a7ay, HO B PEIICHUH HUMEIOTCS
HEOOJIbIINE OTPEITHOCTH.



S5 0a/uIOB BBICTABISIETCS CTYAEHTY, €CIM OH JIONYCKaeT HETOYHOCTH,
HEJIOCTAaTOYHO TPABWIBHO HCHOJB3YET (POPMYJbl, HApPYIIAET JIOTHYECKYIO
MIOCJIEA0BATENBHOCTH B PELIEHUMU.

4 Danjia BBICTABIISIETCS CTYACHTY, KOTOPBIN JTOMYCKAeT CYUIECTBEHHbIE OLIMOKH,

HEYBEPEHHO, C OOJBIIMMU 3aTPYTHEHUSIMH UCTIOIB3YET (POPMYIIBI.

MunmcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaeparuu
HwxHekaMCKull XUMUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((prmmain)
dbeneparTbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIET0 00Opa30BaHUs
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKHI
YHUBEPCHUTET
(HXTU ®I'bOY BO «KHUTVY»)

Daxynremem UHGDOPMAYUOHHBIX MEXHOI02ULL

Kagheopa Inexkmpomexnuku u snepeoobecneuenusi npeonpusmuil
HampapneHnue moAroTOBKH/CIIEIIUATBLHOCTD: 13.03.01 TeruiooHepreTnka |
TEIJIOTEXHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPEAIPUITHI
Cemectp_5/7

TecToBBIC 3a1aHUA

0 JUCLUIUINHE b1.B./1B.02.01 OuyuncrKka CTOYHBLIX BOA W VTHJIH3AIUA

OTXO0/10B DHEPIroyCTAHOBOK He(PpTeXUMHYECKUX NMPeANPUATHH
(raumenosanue oucyuniumol)

1. MEXAHUYECKASY OYUCTKA CTOYHBIX BOJA
1. MexaHudeckass OUMCTKA npe€aHasHaucHa IJjid yJaJICHUS U3 CTOYHBIX BOJ

- PaCTBOPEHHBIX B BOJIE IIPUMECEN
- HEpaCTBOPUMBIX B BOJIE IPUMECEN
2. YKaxuTe, KaKue U3 NEPEYUCIEHHBIX METOJOB OTHOCATCS K MEXaHUUECKON
OYHCTKE
- IPOLIEKUBAHUE
- roTanus
- OTCTauBaHHE
- copOrus
- (unpTpOBaHUE
3. Y nanenue Han6boee KpyHmHbIX 3arpsA3HEHUH U3 CTOYHBIX BOJ TPOU3BOAUTCS
- Ha CUTax
- B IIECKOJIOBKAX
- Ha peméTKax
- B OTCTOMHHUKAaX
4. Ha pemérkax 3aepKuBaroTcs rpyOble MPUMECH CTOYHBIX BOJ Pa3MEPOM




- 10 5 MM
- CBBILLIE 5 MM
5. Ha curax 3anepxuBarorcs rpyOble IPUMECH CTOUHBIX BOJ pa3MepoM
- CBBILLIE 5 MM
- 10 5 MM
6. [leckoyoBKH cy»aT 7151 OYUCTKU CTOYHBIX BOJ
- OT TPYOOMCTIEPCHBIX MPUMECeH C THPaBYecKoi KpymHOCTHIO 0,15 —0,25 Mm
- OT TPYOOUCTIEPCHBIX IPUMECEH MUHEPATIHHOTO M OPraHHuYecKOro XapakTepa
- OT IpyOOIMCIIEPCHBIX TPUMECcell MUHEPATHHOIO XapakTepa, MPEMMYILECTBEHHO IECKa, C
rujipaBinyeckoit kpynHocteio 0,15 — 0,25 Mmm
7. B OTCTOMHUKAX ITPOUCXOAUT YAAICHUE
- B3BELICHHBIX IPUMECEH
- KOJUIOUIHBIX IIPUMECEU
- B3BCILICHHBIX IPUMeceii PEHMYIIIECTBEHHO OPTaHUIECKOTO IPOUCKXOMKICHHS
8. YkaxuTe, Kakue U3 NepeurcICHHbIX COOPYXEHUH MpeaHa3HAYE€HbI UCKITFOUUTEIBHO I
YHANeHs U3 CTOYHBIX BOZI O0riee JIETKUX, YeM BOZIa, IprUMeceit
- OTCTOMHUKH
- JKUPOJIOBKHU
- MacJ0YyJIOBUTENIN
- cuTa
- He(TEOBYIIKH
- OTCTOMHUKHU-OCBETIUTENN
9. IleckonOBKM YCTaHABIIMBAIOTCS HA OUUCTHBIX COOPYXEHHSX MJs yHaJCHUS U3
CTOYHBIX BOJI MUHEPATBHBIX MPUMECEH ¢ THAPABINYECKON KpYMHOCThIO 18,7 -24,2 Mm/cek.
10. IleckonoBKU AOMKHBI OOECTIEYUBATh CTETIEHb OUUCTKHU CTOYHBIX BOJI OT
rpy0OoIUCTIEpCHBIX TpUMecen
- He MeHee yeM Ha 65% OT o0IIero ux KoJIn4ecTBa
- 6osee 65% oT 001Iero UX KOJIUYECTBa
- IPAKTUYECKHU MOJTHOCTHIO
11. [TeckoIOBKH pacCUUTHIBAIOT TAKUM 00Pa30M, YTOOBI
- B HHX BbINQJQY IPYOOIMCIIEPCHBIE MPUMECH HE3ABKICKMO OT MIX IPUPOIIBI
- B HMX BBINIAJAJ NIECOK U APYTUe TKENbIE MUHEPAJIbHbIE IPUMECH, HO HE BBINAAAI
JETKUI 0Calok OpraHMYeCcKOro MPOUCX0XKICHUS
- B HUX BBINAJaJI IECOK U JPYTHe TSKEIbIE MUHEPAJIbHbBIE IPUMECH
12. B 3aBUCHMOCTH OT OCHOBHOT'O HaIlpaBJIEHUs JBMKEHUSI CTOUHBIX BOJI
pa3nnyaroT rOPU30HTAIIBHBIE U BEPTUKAJIBHBIE IECKOJIOBKU
13. Hucno otaeneHue NeckojaoBOK JTOJIXKHO OBITh
- KpaTHbIM 2
- HE MEHee JIBYX, PUUEM 002 OTJIeTICHHS TIECKOVIOBKH JOSDKHBI ObITh pabOUurMU
- HE MEHEE JIBYX
14. CpenHror CKOpPOCTh JBUKEHHUS BOJIBI B TOPU30HTAIBHOM MECKOJIOBKE C
MIPSIMOJIMHENHBIM ABM)KEHUEM BOJIBI IPU PACUETE IPUHUMAIOT PaBHOMI
- 0,3 m/cex
- 0,5 m/cex
- 0,2 m/cex
15. IIpoaomKuTENbHOCTD NMPEObIBAaHNS BOJIBI B IECKOJIOBKE COCTABIISIET
- HECKOJIbKO 4acoB
- nopsiaka 30 cex
- OT MmoJjyd4aca JI0 yaca
16. I'mapOoLMKIOHBl — 3TO ammapaThl AJIs BBIAEICHUS U3 BOAHOM Cpebl B3BELICHHBIX
YacTHUII MO/ JEHCTBUEM LIEHTPOOEIKHBIX CUIT



17. VYkaxure, Kak COOTHOCSATCSI CKOPOCTH BBIJICNICHHS B3BELICHHBIX BEIIECTB U3
CTOYHBIX BOJI B TOJIE€ IIEHTPOOCIKHBIX CHJI U B TIOJIC CHJI TPABUTAIIUH (ITyTEM OTCTAaUBAHWS)
- CKOpPOCTb BBIJICJICHUS B3BCIICHHBIX BEHIECTB B TII0JIE€ IICHTPOOEKHBIX CHII
NPUOJIM3UTEIEHO B 5 pa3 BBIIIE CKOPOCTH MX BBIJCICHHS B MOJIE CUJI TPABUTAIIMA
- CKOpPOCTH BBIACTICHHUS B3BEUICHHBIX BEIIECTB B MOJIE€ IIEHTPOOESKHBIX CHJI B COTHHU pa3
NPEBBINIACT CKOPOCTh UX BBIJICJIICHUS B [10JIC CHJI TPABUTAIIH
- CKOPOCTHU PUOTH3UTEIHLHO PABHBI
18. ITo rupaBINYecKUM YCIOBUSM Pa3IHyarOT JIBa OCHOBHBIX BUIa THIPOIIMKIOHOB
- 3aKpBIThIC BEICOKOHAIIOPHBIE
- OTKPBITBIC HU3KOHATIOPHBIC
19. IIpuBeuTe B COOTBETCTBUE KOHCTPYKIMIO THAPOLMKIOHA M PACX0]] CTOUYHBIX BOJ
- 20-50 M3/cyT OTHOSPYCHBIE OTKPBITHIC THAPOIIUKIOHBI
- 10 1000 M3/cyT MHOTOSIpYCHBIE THAPOLUKIOHBI

2. OTCTOMHUKH

1. YkaxuTe, Kakue NpuMecH yAJISI0TCS B OTCTOMHUKAX
- rpy0oIucriepCcHbIe
- MEJIKOAMCIIEPCHBIE U B3BELLIEHHBIE TPUMECH
- IPUMECU MUHEPAILHOTO XapaKTepa
- OpraHU4€eCKHe MPUMECH
2. VKaxuTe, B KAKOM MECTE TEXHOJIOTUYECKOM CXEMBI OUUCTKH CTOUHBIX BOJL
YCTAHABJIMBAIOTCS IEPBUYHBIE OTCTOMHUKU
- B HayaJle TEXHOJIOTMYECKON CXEMBI
- B HayaJie TeXHOJIOTMYECKOI CXEMBI 3a IECKOJIOBKaMHU
- Iepe]] COOPYKEHUAMH JIJIs1 OMOJIOTMUECKOW OUYMCTKH CTOYHBIX BOJI
3. BropuuHble OTCTOMHUKY MpeJHA3HAUYEHBI IS YAJIEHUS U3 CTOYHBIX BOJI
- KOJUIOUJHBIX U B3BEIICHHBIX IPUMECEN
- aKTMBHOT'O WJa U OMOIUIEHKU
- IPUMECEN OPraHN4ECKOro Xxapakrepa
4. YkaxuTe, B KaKOM MeCTe TEXHOJIOIMHYECKOM CXEMbl OYMCTKU CTOYHBIX BOJ YCTaHAaBJIMBAIOTCS
BTOPUYHBIE OTCTOMHHUKHI
- 110CJI€ IEPBUYHBIX OTCTOIHUKOB
- mocie 6Mo(UIBTPOB U AIPOTEHKOB
- MIOCII€ COOPY)KEHHMH MJi YyJAJIEeHHWs U3 CTOYHBIX BOJ TI'pyOOJUCHEPCHBIX
npumecen
5. IlpuBenute B COOTBETCTBHE KOHCTPYKTHBHBIM THII OTCTOMHUKA W €r0 IPOITYCKHYIO
CIIOCOOHOCTh
- TOpH30HTANBHBIH — ripr Q < 15000 m/cyT
- BepTHKaMbHbIH — mpu Q < 20000 m%/cyT
- paguanbHbi — mpa Q > 20000 M%/cyT
6. 3¢ (eKTUBHOCTh OYMCTKU CTOUYHBIX BOJ B OTCTOMHHMKAX COCTABISET
- B ocHOBHOM 40 — 60%
- 10 80 - 85%
- He MeHee 75%
7. 3¢ (heKTUBHOCTh OYMCTKU CTOYHBIX BOJI B OCBETIUTENAX
- BBIIIIE, YEM B OTCTOMHUKAX
- HWXKE, YeM B OTCTOMHMKAX
- nocruraet 70%
8. IIpoaomKUTENBHOCTD OTCTAUBAHUS CTOYHBIX BOJ B OTCTOMHUKAX COCTaBIISET
- 1o 1 gaca



- ot 1go 1,5 gacos

- HECKOJIBKO 4acoB
9. YkaxuTe, Kakue U3 NepeUrCICHHBIX COOPYKEHHM I OUMCTKU CTOYHBIX
BOJl OTHOCATCA K OTCTOMHUKAaM CHEIUAIbHOTO HA3HAYEHUS

- IEPBUYHBIE OTCTOMHUKHU

- CMOJIOYJIOBUTENH

- He(TENOBYIIKH

- OTCTOMHUKU-()IOTATOPHI

- Ipea’paTopsl

- OMOKOAryJsITOPHI

- TUJPOLIUKIIOHBI

- JKUJIKOCTHBIE CenapaTopsl

3. PUJDBTPBHI

1. Kakwue u3 nepeynucieHHbIX GUIBTPOB CIyXaT A GU3UKO-XUMHUECKON
OUYUCTKU CTOYHBIX BOJ
- KapKaCcHO-3aChIITHbIE
- HOHOOOMEHHbIE
- HaIlOpHbIE
- CKOpbIe
2. Kakue 13 nepedyncieHHbIX GUIBTPOB CIYXKaT JJIsl MEXaHUYECKOU
JIOOYUCTKHU CTOYHBIX BOJ
- KapKacHO-3aChIITHbIE
- HOHOOOMEHHbIE
- C 3epHUCTOM 3arpy3Koun
3. Kak HazpIBatoTCs (UIBTPBI C 3€pHUCTOMN 3arpy3KOM, CKOPOCTh (PMIBTPOBAHUS BOJbI B
KOTOpPBIX cocTaBisieT 7 — 16 mM/yac
- CKOpBIE
- MEJUICHHbIE
- CBEpXCKOPOCTHBIE
4. Kak Ha3bIBaloTCs (QUIBTPBI C 3€PHUCTOM 3arpy3Koi, CKOPOCTh (PUIBTPOBAHUS BOJIbI
B KOTOPBIX cocTaBiseT 25 — 100 m/yac
- CKOpbIE
- CBEpXCKOpPOCTHBIE
- MEJVICHHbIE
5. B HamopHbIX BEpTUKAIbHBIX (QUIBTPAX C 3E€PHUCTONW 3arpy3Koi HaIpaBleHHE
bunbTpOBaHUS
- CBEpXY BHU3
- CHU3Y BBEpX
6. Perenepanuio GpuIbTPYyIOIIEro MaTepyuaiga B HAOPHBIX BEPTUKAIBHBIX (UIIBTPAX C
3€pHUCTOMN 3arpy3KOi M0 OTHOIIEHHIO K MOTOKY (PUIBTPYEMON BOABI OCYIIECTBISIOT
- IPIMOTOKOM
- IPOTUBOTOKOM

Kputepun onenku: OleHka 3a BBIIIOJHEHUE TECTA, OCYIIECTBISIETCS B COOTBETCTBUU C
O0aTbHO-PEUTUHTOBOM CHCTEMOW W TpeanojiaraeT MakCUMalbHbIH Oamn —9  0Oamios,
MUHHMaJIbHBIT—6 O0ayutoB. OnieHuBaHME OTBETA CTYACHTA MPOU3BOIUTCS 10 CIIEAYIOMICH IIKae
6asuIoB:

9 6a.1J10B BBICTABJISIETCS CTYACHTY, €CJIM OH MpaBUILHO oTBeTH Ha 30-34 Bompoca.

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

7 6aJ1J10B BBICTABJISIETCS CTYACHTY, €CJIM OH MIPaBUJILHO OTBETHII Ha 15-22 Bompoca.



6 0as110B BHICTABIIIETCS CTYJEHTY, €CJIM OH ITPaBUIJIBHO OTBETUI HA 1- 14 Bonmpocos.
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