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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  MPaBUII

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 IHEPCO- 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 IMOIHOCTBIO,
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 M3J1araer €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 TPOoOeNbl 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 POTPaMMHOTO
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
BBIMIOJIHSIET ~ MPakTHYeCKue  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
OYeHOYHO20
cpedcmea

Kpamkasa xapakmepucmuKka oyeHoYHo20 cpedcmea

lpedcmaeneHue
OyeHo4YHo20 cpedcmea
8 hoHOe

2

3

4

MpaKkTnyeckoe
3aHATHNEe

B xome npaKTUYecknx paboT cTygeHTbl OBAaAeBaloT
YMEHUAMM NOoJb30BaTbcA paboTaTb C HOPMATUBHbLIMMU
AOKYMEHTaMM U UHCTPYKTUBHbIMK  MaTepuanammu,
CNpaBOYHMKAMM, COCTaB/IATb TEXHUYECKYIO
OOKYMEHTaUMIO; BbIMOJIHATbL YepTesku, CXemMbl, TabauLbl,
pewartb pasHOro poAa 3ajayu, Aenatb BblMUCAEHMUA,
onpeaensaTb  XapaKTePUCTUKU  Pas3NYHbIX  BELLECTB,
06beKToB, ABNeHMIA. Llenb NpPaKkTUYECKUX 3aHATUR
3aK/lovaeTca B BblpaboTKe y CTyAEHTOB HaBblKOB
NPUMEHEHMA MONYYEHHbIX 3HAHWUA A4A  pelueHus
NpaKTUYecKMx 3agady B  nNpouecce  COBMECTHOM
AeATeNbHOCTU C NpenoaasaTenamu.

TemMbl NnpakTUYeCcKnX
3aHATUIN; KOHTPOJIbHbIE
BOMPOCHI M 3a4aHMA NO
Teme NPaKTUYecKoro
3aHATUA

Hoknaa, coobuieHmne

MpoayKT CaMOCTOATENbHOM paboTbl CTYAEHTa,
npeacraBasiowmMii coboit nyb6aMUYHOE BbICTYMN/IeHWE MO
npeacTaBNeHMIO MNOJIYYEHHbIX pPe3y/NbTaToB  pPeLleHus
onpeaeneHHom y4ebHO-NpPaKTUYECKOM, y4yebHo-
MccNeaoBaTeNbCKON UAN HAaYYHOM TEMBI

Tembl
coobLeHnin

[OKNaaos,

Tect

Cuctema CTaHAAPTU3MPOBAHHbIX 3a4aHMI, NO3BONAIOLWLAA
aBTOMaTU3MpPOBaTb MNPoOUEAYypy W3MEepPeHUs YpPOBHSA

3HAHWI U ymeHMI obyuvatoLerocs.

doHp,
3a/1aHuUM

TECTOBbIX




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT ((puman)
dbenepaabHOro rocy/1apCTBEHHOTO OF0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHHS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATCIbCKUN TEXHOJIOTHYESCKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

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

TEINIOTCXHHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPSAIPUSITHI
Cemectp_7

Ilepeyenb BonmpocoB K 3auety no aucuuninne b1.B.J1B.02.02
MeponpusiTusi 10 OXpaHe OKPY:KaIOIIeil cpelbl NP IKCILTYaTAIIUA
TENJIOIHEPreTHYECKUX YCTAHOBOK

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 MeXaHMYECKOW OYHUCTKH B OOIIEH CHUCTEME OYUCTKA 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 METOJIbI 00€33apakMBaHUS CTOUHBIX BOJI.

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. ®noTaiMOHHBIN METO OYMCTKH CTOYHBIX BOJI.

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

XN B W



19. MemOpaHHbIE METOJIbI OYUCTKH CTOUYHBIX BO/I.

20. buosormyeckass O4YMCTKAa CTOYHBIX BOJ. BIiMsHME CTPYKTyphl NpUMECEN U
BHEIIIHUX YCJIOBUH Ha 3P(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 COCIMHECHUU.

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. dakTopbl, OOYCIOBIMBAIOIINE HEOOXOIUMOCTh CO3MaHHUS  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 IpPHU MOBTOPHOM HX
UCITIOJIb30BaHUHU.

Kpurepuu ouenku. OlLieHKa 32 OTBET HAa BOIMPOCHI K 3a4€Ty, IPOBOJUMBIN B
(dbopMe YCTHOTO Ompoca 3HaHUM CTYJIEHTOB, OCYIIECTBISETCS B COOTBETCTBHUH C
OaJIIbHO-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 IOTIOIHUTEIBHBIN BOIIPOC.
«3a4YTEHO0» BBICTABIACTCA CTYJIEHTY, €CIM OH MCYEPIIBIBAIOLIE,
MOCJIEIOBATEIbHO, YETKO M JIOTHYECKHM CTpPOMHO wu3naraer matepuan, | 40
YMEET TECHO YBS3bIBATb TEOPUIO C IPAKTUKOW, HUCIIOJIB3YET B OTBETE
MaTepuasl PEKOMEHJYEeMON JIMTepaTyphl, NPaBUIBHO 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» BBICTABIKIETCA CTYICHTY, €CJIIM OH IO CYUIECTBY H3JIaraet
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, €CIIM OH HMEET 3HaHus 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, KOTOPbII HE 3HAET 3HAUUTEIHHOM
YacTU NPOTPaMMHOTO Marepuaia, JOMyCKAaeT CYIIECTBEHHBIE OIINOKH,
HEYBEPECHHO, C OOJBIIMMU 3aTPYJHEHUSIMH OTBEYaeT Ha BOIpPOCHL. Kak 0
NpaBUJIO, CTaBUTCA CTYIEHTaM, KOTOPbIe HE MOTYT MPOJOKUTH
oOyueHue ©0€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€ HW3Y4YEHHs IUCIUIUIMHBI 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 @enepanun
HuwxHexkaMCKUil XUMHKO-TEXHOJIOTHYECKUM UHCTUTYT ((puiran)
benepalbHOTO TOCYAAPCTBEHHOTO OIOIKETHOTO 00Pa30BaATEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBHBIN UCCIIE0BATEIbCKIUN TEXHOJIOTMUECKUM

YHUBEPCUTET
(HXTU ®T'BOY BO «KHUTY»)

Daxynvmem UHGDOPMAYUOHHBIX MEXHON02ULL

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

Y4eOHBIM IJIaHOM MO  HamparieHuto noarotoBku  13.03.01 TemnosHepreTuka
TEIUIOTEXHHUKA JUIsl OOYyYaroIIMUXCsl MPEeIyCMOTPEHO MPOBEACHHUE MPAKTUUYECKUX 3aHATUH IO
muciniiiae  b1.B.J1B.02.02 MeponpuaTHs 10 OXpaHe OKPV/KAIOIEH cpeabl  IpH
IKCILIYATAUMYU __TeINJIOOHepreTHYecKUX YCTAaHOBOK B 7 cemectpe. OOyuaromumcs
IIpeJIaraloTcsl pa3sHOYPOBHEBBIE 33Ja4l U 3a/1aHUsl PEKOHCTPYKTUBHOIO YPOBHSI, O3BOJIAIOIINE
OLICHMBAaThb W JMAarHOCTUPOBATh YMEHHS CHUHTE3WPOBATh, AaHAJIM3UPOBATh, 0000IIATH
(dakTHUeCKUi M TEOpeTHYecKui Marepuan ¢ (HOpMyTUpOBaHMEM KOHKPETHBIX BBIBOOB,
YCTaHOBJIEHHEM NMPUYMHHO-CIIEJICTBEHHBIX CBSI3€H.




3aganue 1

[TpakTuyeckas padora Nel. Pacuer konuyecTBa anmaparoB CUCTEMbl MEXaHUUECKOW OYMCTKU
CTOYHBIX BOJ (110 BapaHTaM)

3aganue 2

[TpakTideckast pabora Ne2. OnpenencHue HEOOXOIUMON CTENIEHU OYUCTKH IO B3BEIICHHBIM
BelIeCcTBaM, CTENIEHH OYMCTKH cTo4HbIX BoA 1o BIIK mosH, mo Temneparype BoabI.

3axanue 3

[Ipaktnueckas pabora Ne3. Paccumraiite pa3Mepbl MECKOJIOBKH M HAUYEPTHUTE CXEMY IJIs
MCXOJHBIX TaHHBIX. PacueT 3¢(ekTuBHOCTH pabOTHI MECKOIOBKH.

3aganue 4

[Ipaktuueckass pabora Ned. Pacuer BepTHKaNBbHOTO J3KCTpakTopa. HapucoBarh cxemy
JKCTPaKTOpa.

Pacuer BepTHKanmbHOTO SKCTpakTopa: (akTopa OIKCTPAKTOpa, OOBEMHBIH  pacxon
JKCTpareHTa, CTeNeHb OJKCTPAKIMH, MOMepeyHOe ceueHue ammapata. HapucoBath cxemy
HKCTPAKTOpA.

Pacyer BepTuKadbHOrOo SKCTpakTopa: (akTopa OSKCTpakTopa, OOBEMHBIA pacxoj
JKCTpareHTa, CTENEeHb S3KCTPAaKLMM, IIONEpeYyHoe cedyeHue ammnapara. HapucoBaTh cxemy
JKCTPaKTOpa.

3apanmue 5

[Ipaktuueckas padora No5. Pacuer 3epuucroro punbrpa.  Pacder 3epHuCTOrO (QMIbTpa:
CKOPOCTh (PUIIBTPOBAHUSA, CYMMApPHYIO TUIOMIAlb GUIBTPOB, MJIOHIAAb OJHOTO (DUIBTPA, BHICOTY
¢unbTpa.

3amanme 6

[Mpaktuyeckas pabora Ne6. OmnpeznencHue OCHOBHBIX — IMapaMETPOB  a’pOTEHKA.

OmpeneneHre OCHOBHBIX TapaMETPOB a’pOTEHKA: BpEMs a’pailluu, Pacxoll BO3IyXa,

IUIOINA/b 3apKalia BOJBI B a9pPOTCHKE, JUIMHY, IIUPUHY a’poTeHKa. HauepTuth cxemy a’poTeHka
110 paCYCTHBIM JJaHHBIM.

OcranbHble BapUaHThl 33JaHUM TMPUBEIEHBI B METOJUYECKOM YKa3aHUH,
pa3zpaboranHoM Ha kadeape [TAXT:

1. IlarpakoBa I'.P. OumcTka CTOYHBIX BOJ M YTWIM3ALUS OTXOJOB
HPHEProyCTaHOBOK HE(PTEXMMUUYECKUX NpeanpusiTuii: ydeOHoe mnocodbue / I'.P.
[TarpakoBa. — Hmwxnekamck : HXTHU ®I'bOY BO «kKHUTVY», 2019. — 87c.

2. IlarpakoBa I'.P. IlpomebInuieHHass 5KOJOTUS OOBEKTOB JHEPTETUKH U
OpOMBINIEHHass Oe30macHOCTh : ydeOHoe mocobue / I.P. IlarpakoBa. —
Hmxuekamck : HXTU ®I'BOY BO «kKHUTVY», 2017. — 98c.



Kpurepuu oneHKH NpakTHYEeCKUX 3aHATHI

B 7 ceMecTpe 00y4aromuiics BRIMOIHSAET, 6 MpakTUYECKUX padboT. 3a
pelieHre Kaxa0ro OH MOXKET MOJIY4YUTh OoT 4 10 7 0asioB.

INPAKTUYECKAS PABOTA Nel
o qucuuminae  Bb1.B.JIB.02.02 MeponpusTUs 110 OXpaHe

OKPY:KaIoLIed cpeabl NPH IKCIIVATAIMY TeNJI0OHEPreTHYeCKUX YCTAHOBOK
(Haumenosanue oucyuniuno)

3agaua Ne 1.

OrnpenenuTh pacyeTHBIN pacxo]l CTOYHBIX BOJI U T€OMETPUUYECKUE Pa3MeEphI
MECKOJIOBKU — JKUPOJOBKH Ayl ouncTkn CB npennpusitusi ¢ Npou3BOACTBEHHON
MOImHOCTBIO 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 yacoB paGoueii riryounoii nosymku H = 1,5 m; P xua. = 800 kr/m®; P
gact. = 1000 kr/m3; ux. = 0,5 - 10° [ac.

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

U= (md% . 18)((Pa— Pw)/ pac)
JdnuHa HeTesoBYyIKH (M) onpeaessieTcs Mo cjaeaywueii popmy.ie:
L=VH/(0,5(U-0,5V))
MakcuMAaIbHBIIH Y2C0BOi Pacxo cTOYHBIX BOJ (M>/4):
Q=(m- -M-Ku)/t
Paboyasi mmpuHa HedTeNOBYLIKH (M) paBHA:

B=0Q/ (V- H-3600)
B meckonoBkax — xuposobkax ynasiauBaercs 20 — 30 % mpumeceit u 60 — 70 %
KHUpa, MOATOMY JOOYUCTKY CTOYHBIX BOJ JAJIbIIIC MPOBOISIT IPYTUMHA METOTAMH.

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
MOIIHOCTH
T/cMeHy
m - wopma | 17,1 18,7 19,4 | 20,2 | 21,6 22,5 23 238 | 22,6 20,2
BOJI00TBEIeHHSI
m3/T




Ku - 4yacoBoii | 15 2,6 2,7 2,2 2,8 3,0 2,1 2,2 2,3 2,4
k03¢ dunment (4)

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

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

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

H - pa6Gouas | 11 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0
rjayouHa
JIOBYHIKH (M)

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

P:xx — miaormocrn | 400 500 600 750 800 1000 950 1200 | 1350 | 1250
AKHAKOCTH (Kr/m°)

lx — BSI3KOCTb 0,5-10%1IIa
JKHIKOCTH

3agaua Ne 2.

PaccunTtaTh KOJMYECTBO ammapaToB CHUCTEMbl MEXaHUYECKOM OUYUCTKHU
CTOYHBIX BOJI, COCTOAIIEH U3 TECKOJOBKH, OTCTOMHHMKA U MEXaHUYECKOTO
bunbTpa, €ciM KOHILEHTpAlusi rpyOOUCIIEPCHBIX M B3BEIICHHBIX MpPUMECEH B
CTOYHBIX BOZIAX HA BXOJE B OUMCTHBIE coopyxenus C1=2500 mr/am3, a TpeGyemas
KOHIIEHTparus Ha Bbixojae Co""'=20 mr/ e

D PexTuBHOCTD PabOTHI COOPYKEHUM: Nieck=90%0, Norer=35%, M$=60%

Pewmenne.

1) IIpunumaem ogHy meckosioBKy. KoHIeHTpalusi npumeceld mociie MeCKOJIOBKH,
mr/ m®
C2=C1':Cl(l—nnecx)ZZSOO(l—o,9)2250

CtouHbI€ BOJBI HAMIPABJISIOTCA B OTCTONHUK.

2) Ilpunumaem oauH oTcToWHUK. KOHIEHTpauus mpuMecei mocjie OTCTOMHMKA,
mr/ M°
C1'"=C2"=C5(1Morer)=250(1-0,55)=112,5

Boabl HanpaBisitoTCs HA MEXaHUYECKUUN QUITBTP.

3) IlpunumaeM onuH MexaHudeckuid ¢uiabTp. KoHLeHTpauuss mpumecedl mocie
¢unsrpa, mr/ am3
Cy"=C3'(1-m4)=112,5(1-0,6)=45

Konnentpanuss mnpumeceil mpeBbimaer Tpedyemyro. Takum oOpazom,
JAHHYIO CXeMY HEOOXOANMO JOTIOJTHUTb.

4) JomycTuMm, 4TO B CXE€M€ OYMCTKH JBa OTCTOWHMKA. KOHIIeHTpamus mpumeceit
T10CJI€ BTOPOrO OTCTOMHUKA COCTABUT, MI/ IM°
C1"=C3" (1 Morer)=112,5(1-0,55)=50,625

Jlanee BOJbI HAMpaBIAIOTCS HA MEXaHUYECKUH (UIBTpP, MOCIE KOTOPOTro

KOHLIEHTPALHs IPUMECei COCTaBUT, MI/ IM>
C,"=C1" (1-m¢)=50,625(1-0,6)=20,25
KonrenTtpanus npumeceit mpeBbIaeT Tpeoyemyro.




5) Ilpunumaem, 4TO B CXe€M€ OJAMH OTCTOWHUK M JBa MEXaHMYECKUX (UIIbTpa,
TOCIIE KOTOPBIX KOHIEHTPALHUS IIPUMECEN COCTABUT, MI/ IM°
C,"'=C," (1-1m4)=45(1-0,6)=18
KonuenTpanus npumeceii CHIKaeTces 10 TpeOyeMOro ypoBHSL.

Pric. 1. Cxema MeEXaHNUECKOM OYMCTKH CTOYHBIX BOJ IPOMBILLUIEHHOTO TPEIPUSITUS

BeiBoa. Takum 00pa3om, pa3paOOTaHHAsI CUCTEMAa OYMCTHBIX COOPYKEHHIA,
COCTOSIIIIAsl U3 OAHOM MECKOJIOBKH C MNpeck=90%, OJTHOTO 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°,
YTO MEHbIIIE TPeOyeMO KOHUEHTpALMH, paBHOM 20 MI/IL.

PaccunTaTh KOJMYECTBO amnmapaTroB CHCTEMBl MEXaHUYECKON OUYMCTKH
CTOYHBIX BOJI, BKJIIOYAIOIIEH MECKOJIOBKY, OTCTOMHUK U MEXaHU4YeCKUi (uibTp,
JUISL CHW)KEHMS  KOHLEHTpPalUUMW MEXaHWYECKMX NPHUMECE Ha BBIXOJIE U3

COOPYKEHUIA /10 3HaUeHus «He 6onee 20 Mr/aM>» MpU UCXOHBIX JaHHBIX (TabnuLa
2).

Tabmuma 2.
HUcxonnbsie nanabie ni1d 3amaqan Ne2
Konnentparuss | OddektuBHOCTE | DPHEKTUBHOCTH IddexTuBHO
Homep 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
o aucuuminge  Bb1.B.JIB.02.02 MeponpusiTUs 10 OXpaHe

OKPYV:KAIOIIEH cpeabl NPH YKCIIVATAIMY TEeNJI0IHEPIeTHYECKHUX VCTAHOBOK
(Haumenosanue oucyuniumnwl)




Ol'[pCI[GJII/ITB H€O6XOI[I/IMYIO CTCIICHb OYHUCTKHU IMMPOU3BOJCTBCHHBIX CTOYHBIX
BOJ IICPC BBIITYCKOM HX B BOAOCM II0 TEMIICPATYpPEC BOJHI.

Tabmura 3.

HcxonHbie TaHHBIC IS pacdeTa K MpakTHYecKon padote No2

Homep |Copepxa |Cpennsis Jnuna  |Cpenn |Ilpunsatel |Conepka |BIIK B \BIIKnox Makcumans
BapHaHT HUE r1yOuHa |[pekH  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 xameit pa  BOABI
BEILICCTB pacyeTHo bIX BOJIBI BEIIIECTB, | " cOpocy Bogoema J10
B ro BOJ, Q,/Bomoema, mr/nm B MIALrouno BBIITYCKa
CTOYHBIX CTBODA, Mc  1Q,M%c  |Bome H BOJIBI| CTOYHBIX
BOJIAX, Iy, M BOJIOEMA 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 CTeNMEeHUW OYUCTKH M0 B3BeHIeHHBIM

BelllecTBAM
HeobxoauMmast cTeneHb OYUCTKH CTOYHBIX BOJ| ITO B3BEIIEHHBIM BEIECTBAM
Dpss, Yo OIpEIEISCTCS 1O POopMyJIC:

rie:

BOJIOEMBI

3B3B

C

Ha4

CHaq —m .

100

Cyaqw — KOJIMUECTBO B3BEIICHHBIX BEIIECCTB B CTOYHOM BOJIE€ JO OYMCTKH,
mr/mmv; m - JOTTyCTUMOE COJIEp’KaHHME B3BEIICHHBIX BEIIECTB B COpachIBacMbIX B

CTOYHBIX

BOJIax

B

COOTBCTCTBUH

OIIpeIeNIIeTCS U3 YPAaBHEHHMS, MI/IM>:

C

a-0-Cy+q-m=(a-0+q)-(Cp+Ciim)

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

CAaHUTApHbBIMU HOPMAMH




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
10 TUCLUIUINHE b51.B./1B.02.02 MeponpusiTus 1o oxpaHe

OKPY:KaIoled cpeabl NPH YKCIVIVATAIIMY TENJI0OHEPreTHYeCKHX YCTAHOBOK
(raumenosanue oucyunaumvl)

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

F=Q/vn,

rae: Q — MakCHUMaJbHbIM PpacXoll CTOYHBIX BO/I, m/c; 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 (aKTOpPOB 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 MECKOJOBKHM U HAYEPTUTE CXEMY MO CICAYIOIMIUM
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 IeckKa,
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 BUY 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 IIECKOJIOBKAX YJIaBIMBaETCs Mecka (1o 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 BemiecTa 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 oOpa3oM, B HCXOJHOW CTOYHON BOJie 00Ilee COJepKaHHE 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
MECKOJIOBKE, 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 OaljioB, 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
BBIIIOJIHSET 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, HapyllaeT JOIMYECKYIO
IIOCJIEOBATEIbHOCTH B PELICHUU.

4 0aJju1a BBICTABIISIETCS CTYACHTY, KOTOPBIM JOMYCKAeT CYIIECTBEHHbIE OMIMOKH,

HEYBEPEHHO, C OOJBIINMU 3aTPYTHEHUSIMH UCTIOIB3YET (POPMYIIBI.

MunucTepcTBO HayKH U BhIcIero oopazoBanus Poccuiickoit deneparnuu
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 MEXHOIO02ULL

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

Jlokan

[0 JUCLUIUINHE b1.B./1B.02.02 Meponpusitusi 1o OXpaHe OKPY Kalomien

cpeabl NPH YKCILIVATAIMHA TemiodHeprerndeckux yeranosok 51.B./1B.02.01
(raumenosanue oucyuniumvl)

TeMmbl q0oKJIa1a:

Ha3naueHnue u OCHOBHBIE METOIbI (PUBHKO-XUMHUYECKOW OUMCTKUA CTOYHBIX BOJI.
MeTobl OYUCTKM CTOYHBIX BOJT OT KOJUIOWIHBIX 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 OYHUCTKH CTOYHBLIX BOJ.

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 IMOCIIEAOBATEIbHOCTD HU3JIOKEHUS
MaTepuana; CocOOHOCTh K paboTe ¢ JIMTEpaTypHBIMH HMCTOYHUKaMHu, MHTepHeT-
pecypcamMu, CHOPaBOYHOM H  DSHIMKJIONEAMYECKONH  JUTEpaTypoil; o00beM
UCCIIETIOBAaHHON JIUTEPATypPhl U IPYTHUX UCTOYHUKOB MH(POPMAIIUH; CIIOCOOHOCTD K
aHaM3y 1 0000IIEHIIO HHPOPMAIIMOHHOTO MaTepuana, CTENeHb MOJIHOTH 0030pa
COCTOSIHHSI BOMpOCa; OOOCHOBAHHOCTHh BBIBOJOB; MPAaBUIBHOCTb O(OPMIICHUS
(COOTBETCTBUE CTaHAAPTY, CTPYKTypHas YMOPSJAOYEHHOCTb, CCBUIKHM, LUTATHI,
tabmuupl U T.0.). llkana nuddepennmpoBana no psgy kputepueB. OOmmii
pe3yabTaT CKJIAIbIBACTCS KaK CyMMa OaijioB IO MPEACTABICHHBIM KPHUTEPHSM.
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 rocy1apCTBEHHOTO OIOJIPKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIEr0 00Opa30BaHuUs
«KazaHckuil HaMOHAJIBHBIN UCCIIE0BATEIbCKIUN TEXHOJIOTMUECKUM

YHUBEPCUTET
(HXTU ®T'BOY BO «KHUTVY»)

Daxyrvmem UHDOPMAYUOHHBIX MEXHON02UL

Kagheopa_ Inexmpomexnuku u snepeoobecnevenus npeonpusmuti
Hampapnenue moATroTOBKH/CIIEIIHATBLHOCTD: 13.03.01 TeruiodoHepreTnka H
TEMJIOTEXHUKA
[Tpoduns/mporpamma: DHeproobdecneyeHue NPeAIPUATHN
Cemectp_7

INPAKTHYECKAS PABOTA Ne4




[0 OUCLUILINHE b1.B./1B.02.02 MeponpusTUs 10 OXpaHe OKPYV KAIOIIEH
cpeabl NP DKCILIVATAIIMY TEIJIODHEPreTHYECKHX YCTAHOBOK

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 PACTIPEAEICHHS.
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 CTOUHOM BOIBI M DKCTPAreHTa, 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, mrorroctu JI® u TO (Boawr), 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 JTUCLUIUINHE b1.B./1B.02.02 MeponpusiTusi 1o 0OXpaHe OKPY Kalonmien

Cpeabl NNPU SKCIJIVATAIIUU TCIJIOOHEPIreTUIYECCKUX YVCTAHOBOK
(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 (PHIBTPALMH Vp, M/Y, HpU CAEOYIOUUX UCXOOHBIX OAHHDIX.
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). HazHaunuTh 4nucao n MPOMBIBOK
GunsTpoB B cyTku: n=1 npu c¢<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, HAXOAIIUXCS B PEMOHTE WM 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 Ha 2 W TOBTOPUTH pacdeT Mo M. 3-5 10 JOCTHXKEHUS
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 pazmepsl puiabTpa M napaMerpbl GUIbLTPALMU NPH UCXOIHBIX
JAHHBIX MO Ta0JuIE 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

10 AUCLHHUIIIINHEC
Cpeabl NP SKCILIYVATAINHU TCIJIOIHEPI€THICCKUX VCTAHOBOK

INPAKTHYECKASA PABOTA Ne6

b1.B./1B.02.02 MepoupusTusi Mo 0XpaHe OKPYKAKIIEl

(raumenosanue oucyuniumnvi)

OnpenesuTs OCHOBHBIE ITAPAMETPhbI 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 a9POTEHKE, 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,
YUUTBHIBAIOIIMM THUIT a’paTopa, SBISIOMICHCS (QYHKIHMEH TUIOMAau, 3aHATOM
a’paTopamMM IO OTHOLIEHHIO K IUIONIAAM 3epKajia BOABI B adpoTeHke; kp,=h%®7" —
KOX(GUIIUEHT, YUUTHIBAIOUINI TIyOMHY MOTpyKeHusi asparopa (Hampumep, h=3
M); N1 - K03 puiMeHT, yueta remrepatypsl (Hanpumep, npu t=24°C, taba. 5.7); no
— kK03(h(UIMEHT KavyecTBa BOJBI; C — PACTBOPHUMOCTH KHCIOpOJa, MI/ir, b —
JI0ITycTUMasi MUHUMAaJlbHAs KOHIIGHTpAlUs KHUCIOPOAa, KOTOpas HE JTUMHUTUPYET
CKOPOCTH OKHCJIEHUS, IPUHUMaeM b=3 Mr/mm>,

Taoanna 10.
Koadduruent yuera remmneparypsi ng

Anry /LELMEELEl P RAAEL LANLLL0 RFER L PlAAA 4L
r iy ul Il .

t,°C 5 10 12 14 16 18 20 122 |24 | 26 | 28
€, MI/a 1281113108103 198 |94 |90 |87 |83 |80 7.7
n] 05 [063 (069076083091 10111 (1213 ]14

3.06beM a3poTeHKa, M>:

V=Q-t,
e 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 BOAbI 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. llupuHa ad3pOTEHKA, 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
pa3MepaMu.
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Puc. 3. Cxema TpexXKOpUJIOPHOTO a3POTEHKA
1 — cmenwvr;, 2 — aspayuonnvie GuibmpocHvle mpyowi (nooaua eo30yxa B); 3 -
pacnpedenumenvbHulli  10moKk cmouHou 600vl (CB); 4 — 60008binyckHble 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-PEHUTHHTOBOM CHCTEMOU M
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
W TpUEeMaMH BBIMOJHEHUS TPAKTUUECKUX 3aj]ay, MPaBUILHO M 0e€3 OIIHOOoK
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.



MunnctepcTBO HayKu U BhIcIero oopasoBanus Poccuiickoit deaepanuu
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benepaabHOro rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKIASHUS
BBICIIIET0 00Opa3oBaHUs
«Ka3aHckuii HallMOHAJILHBINA MCCIeN0BaTEIbCKUI TEXHOIOTMYSCKU M
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

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

TEINIOTCXHHUKA
[Ipoduns/mporpamma: DHeproodecneyeHue NPSAIPUITHI
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TecToBBIE 3a1aHUA

110 JUCIUILINHE b1.B./1B.02.02 MeponpusTusi 10 OXpaHe OKPYKaloNien

Cpeabl NPU SKCIJIVATAIUU TCIJIOOHEPIE€ETUIECCKUX YVCTAHOBOK
(raumenosanue oucyuniumol)

1. MEXAHUMYECKAYA OYUCTKA CTOYHBIX BOJ
1. MexaHnueckasi OUMCTKa IpeIHa3HaueHa JUIsl yAaJIeHUs! U3 CTOYHBIX BOJ
- paCTBOPEHHBIX B BOJIE IIpPUMECEN
- HEpacTBOPUMBIX B BOJIE IpUMecei
2. YKaxuTe, KaKue U3 NEPEYUCICHHBIX METOJOB OTHOCATCSA K MEXaHUYECKON
OUHCTKE
- IPOLIE’)KUBAHNE
- roTanus
- OTCTauBaHUE
- copOrms
- (hunbTpOBaHUE
3. Ynanenue HauOosiee KPYIHBIX 3arpsi3HEHUM U3 CTOUHBIX BOJ IPOU3BOIUTCS
- Ha cUTax
- B IIECKOJIOBKaX
- Ha pelméTKax
- B OTCTOMHHUKAaX
4. Ha peméTkax 3aepK1BaroTCs 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. IleckosioBKM CiIyXaT JIsl OYMCTKU CTOUYHBIX BOJ
- OT TPYOOIHCTIEPCHBIX MPUMECEH C THIPARTAYECKOH KpymHOCTHIO 0,15 —0,25 Mm
- OT TPYOOMCTIEPCHBIX MPUMECEl MUHEPATTHHOTO M OPraHHUeCKOro XapakTepa




- OT TPYOOIWCIIEPCHBIX TPUMEcell MUHEPATBHOTO XapakTepa, MPEHUMYIIECTBEHHO TECKa, C
rusipaBinydeckoil kpynHocteio 0,15 — 0,25 MM
7. B OTCTOMHUKAX ITPOUCXOAUT YAAICHUE
- B3BEUICHHBIX IPUMECEei
- KOJUIOUIHBIX IIPUMECEU
- B3BCILICHHBIX IPUMeceii PEHMYIIIECTBEHHO OPTaHAIECKOTO IPOUCXOXKICHHST
8. YkaxuTe, Kakue U3 NePEeUnCICHHBIX COOPYKEHHUM MpeHa3HAYEHbI UCKITFOUUTEIIBHO JUTs
YIANIeHVst M3 CTOYHBIX BOZI O0riee JIETKUX, YeM BOZIa, TIprMeceit
- OTCTOMHUKH
- JKUPOJIOBKHU
- MacJIOyJIOBUTEIHU
- cuTa
- He(TENOBYIIKH
- OTCTOMHUKHU-OCBETIUTENN
9. TleckOJOBKM YCTAaHABIMBAIOTCS HA OYHUCTHBIX COOPYXEHHUAX MJis YHaJIeHUs U3
CTOYHBIX BOJI MUHEPATBHBIX MPUMECEH ¢ THAPaBINYECKON KpymHOCThIO 18,7 -24,2 Mmm/cek.
10. [TeckomOBKH TOJKHBI 00ECIIEYMBATH CTENIEHb OYUCTKUA CTOYHBIX BOJ OT
rpyOoOANCIIEpCHBIX MpUMeceit
- He MeHee yeM Ha 65% OT 00I11Iero ux KoJIn4ecTBa
- 0osee 65% oT 00IIIero UX KOJIUYECTBA
- MPAKTUYECKHU MOJIHOCTHIO
11. TleckoI0BKYU pacCUUTHIBAIOT TAKUM 00pa3oM, YTOOBI
- B HAX BB TPYOOMCIIEPCHBIE IPUMECH HE3ABHICKIMO OT FIX IPUPOITHT
- B HUX BBINIJAJ MIECOK U APYyrue ToHKENbIe MUHEpallbHbIE TPUMECH, HO HE BBINAal
NETKUA 0CaI0K OPTAaHUYECKOTO MPOUCXOKICHUS
- B HUX BBINAJAJI IECOK U APYTHE TAKEbIE MUHEPAIbHBIE IPUMECH
12. B 3aBUCHMOCTH OT OCHOBHOT'O HAaIlPaBJICHUS JBUKEHUS CTOYHBIX BOJI
pa3inyaroT FOPU30HTAIIBHBIE U BEPTUKAIbHBIE IECKOJIOBKU
13. Yucno otaeneHne necKoJIOBOK JI0KHO OBITH
- KpaTHbIM 2
- He MeHee JIBYX, IPUUEM 002 OT/IRJICHIIS TIeCKOIOBKH JIOJDKHBI ObITH PabOuMMI
- HE MEHEee JIBYX
14. CpenHioro CKOPOCTh IBUKEHUSI BOJIBI B TOPU30HTATIBLHOM MECKOJIOBKE C
MPSMOJIMHENHBIM JIBU’KEHHEM BOJIBI TP pacy€Te MPUHUMAIOT PaBHOM
- 0,3 M/cex
- 0,5 M/cex
- 0,2 M/cex
15. IIpoaomKuTeNbHOCTh MPEOBbIBAHUS BOJBI B IECKOJIIOBKE COCTABIISET
- HECKOJIBKO YacoB
- nopsiaka 30 cex
- OT MoJjyd4aca JI0 yaca
16. I'uIpOLMKIIOHBI — 3TO ammapaThl JUIsl BBIAEICHUS U3 BOAHOM Cpeibl B3BEIIEHHBIX
YACTHI] IO/ IEHCTBUEM IIEHTPOOEIKHBIX CHII
17. VYkaxure, Kak COOTHOCSATCS CKOPOCTH BBIJIEJICHUS B3BELIEHHBIX BEIIECTB W3
CTOYHBIX BOJI B MOJI€ IICHTPOOESKHBIX CHJI U B MOJI€ CHJI TPaBUTAINU (TTyTEM OTCTAaMBAHUS )
- CKOpPOCTh BBIICTICHUS B3BEIICHHBIX BEIIECTB B TMOJ€ I[EHTPOOESKHBIX CHII
MPUOJIM3UTENHHO B 5 pa3 BhIIIE CKOPOCTH MX BBIJEICHUS B TI0JIC CUJI TPABUTAIIUH
- CKOPOCTh BBIJICJICHUS B3BEIICHHBIX BEIIECTB B MOJIE IIEHTPOOSKHBIX CHJI B COTHU pa3
MIPEBBINIAET CKOPOCTH X BBIJICTICHUS B TTOJIE CUJT TPABUTAIIIH
- CKOPOCTHU PUOTU3UTENHHO PABHBI
18. [1o rumpaBIMYECKUM yCIOBUSIM PA3JIMYaAIOT JIBA OCHOBHBIX BH/Ia THAPOIIUKIOHOB
- 3aKpBIThIE BHICOKOHATIOPHbIE



- OTKPBIThIE HU3KOHAIIOPHbIE
19. IlpuBeauTe B COOTBETCTBHE KOHCTPYKIIMIO THIPOIIMKIIOHA U PACXO0J CTOUYHBIX BOJT
- 20-50 M3/cyT OTHOSIpYCHBIE OTKPBITBIE THPOIUKIOHBI
- 10 1000 M3/cyT MHOTOSIPYCHBIE THIPOIIMKIOHBI

2. OTCTOMHUKH

1. YkaxuTe, Kakue NpUMECH YAaJII0TCS B OTCTOMHUKAX
- rpyOoaucTiepCHbIE
- MEJIKOJIUCIIEPCHBIC U B3BEILICHHBIC TPUMECH
- IPUMECH MUHEPAIILHOTO XapaKTepa
- OpraHMYeCcKHe MPUMECH
2. YKaxuTe, B KAKOM MECTE TEXHOJIOTMUYECKON CXEMbI OUMCTKU CTOUHBIX BOJ]
YCTaHaBJIMBAIOTCS IEPBUYHBIC OTCTOMHUKHU
- B HaQ4aJie TEXHOJOTUUECKOU CXEMBbI
- B HayaJie TEXHOJIOTMYECKOM CXEMBI 3a IECKOJIOBKaMU
- IepeJl COOPYKEHUSAMHU /17151 OMOJIOIMUECKON OUYUCTKU CTOYHBIX BOJ]
3. BropuuHble OTCTOMHUKY NpeAHA3HAYEHBI IS yIaJI€HUSI U3 CTOYHBIX BOJ
- KOJJTOM/IHBIX M B3BEIICHHBIX MPUMECEe
- aKTMBHOTO WJia U OMOIUIEHKU
- IPUMECEN OPraHNYECKOro Xapakrepa
4. Vkaxure, B KAKOM MECTE TEXHOJIOITMYECKOM CXEMbI OYMCTKM CTOYHBIX BOJ YCTAaHABIMBAIOTCA
BTOPUYHBIC OTCTOMHUKHI
- I0CJI€ IEPBUYHBIX OTCTOMHUKOB
- mocie OMo(UIBTPOB U AIPOTEHKOB
- TIOCIIe COOpPY)KEHHMH M1 YyHOAJIeHHUs U3 CTOYHBIX BOJ TI'pPYOOJUCHEPCHBIX
npumecen
5. IlpuBeauTe B COOTBETCTBUE KOHCTPYKTUBHBIA THI OTCTOMHUKA U €r0 MPOMYCKHYIO
CIIOCOOHOCTh
- ropu3oHTaNbHbIH — pu Q < 15000 M3/cyT
- BepTUKanbHbIH — mpu Q < 20000 m%/cyT
- panuanbHbIi — pu Q > 20000 M3/cyT
6. 2 (HEeKTUBHOCTH OUUCTKHU CTOYHBIX BOJ] B OTCTOMHUKAX COCTaBJISET
- B ocHoBHOM 40 — 60%
- 1o 80 - 85%
- He MeHee 75%
7. 2b(hHEKTUBHOCTH OUUCTKH CTOYHBIX BOJ] B OCBETJIMTEIIAX
- BBIIIIE, YEM B OTCTOMHHUKAX
- HIDKE, 9YeM B OTCTOMHHKAX
- nocturaet 70%
8. [IpoaoKUTENBHOCTD OTCTAUBAHUS CTOYHBIX BOJ B OTCTOMHUKAX COCTABJISET
- 1o 1 gaca
- oT 1mo 1,5 gacos
- HECKOJIBKO YacOB
9. YkaxuTe, Kakue U3 MePEeUNCICHHBIX COOPYKEHHH 11 OYMCTKU CTOYHBIX
BOJI OTHOCATCS K OTCTOMHUKaM CHEIUaIbHOTO Ha3HAYEHUS
- IEPBUYHBIE OTCTOMHUKH
- CMOJIOYJIOBUTEIHN
- He(bTeTOBYIIKHU
- OTCTOWHUKU-()IOTATOPHI
- Ipea’paTopsl



- OMOKOaryasTOpHI
- TUAPOIMKIIOHBI
- )KHUJKOCTHBIE CEeTapaTopbl

3. PUJDBTPBHI

1. Kakwue u3 nepeyncieHHbIX GUIBTPOB CIyXaT s (PU3UKO-XUMHUECKON
OYHMCTKH CTOYHBIX BOJL
- KapKacHO-3aChIITHbIE
- HOHOOOMEHHbIE
- HaIlOpHbIE
- CKOpbIe
2. Kakue u3 nepeunciieHHbIX (PUIBTPOB CITYKAT JIJIsI MEXaHUYECKOM
JOOYUCTKHU CTOUHBIX BOJ]
- KapKacHO-3aChIITHbIE
- HOHOOOMEHHBIE
- C 3epHUCTOM 3arpy3Koun
3. Kak HazpIBaroTCs (UIBTPBI C 36PHUCTON 3arpy3KOH, CKOPOCTh (PMIBTPOBAHUS BOJIBI B
KOTOPBIX cocTaBiisieT 7 — 16 m/gac
- CKOpbIE
- ME/IJICHHbIE
- CBEpXCKOpPOCTHBIE
4. Kax Ha3bIBatoTCsl (QUIIBTPBI C 3€PHUCTOMN 3arpy3Koi, CKOPOCTb (MIIBTPOBAHUS BOJbI
B KOTOPBIX cocTaBisieT 25 — 100 m/4gac
- CKOpbIe
- CBEpXCKOpPOCTHBIE
- ME/IJICHHbIE
5. B HamopHbIX BEpPTUKAJIbHBIX (QUIBTPAX C 3EPHUCTON 3arpy3Kod HarpaBieHHE
GuIbTpOBaHUS
- CBEpXY BHU3
- CHH3Y BBEpX
6. Perenepanuro QpuIbTPYIOIIETO MaTepHuaia B HAOPHBIX BEPTHKAIBHBIX (HIBTPaX C
3epHHUCTOM 3arpy3KOi M0 OTHOIIEHUIO K MOTOKY (PUIBTPYEMOI BO/IBI OCYIIECTBISIOT
- IPIMOTOKOM
- IPOTUBOTOKOM

Kpurtepun onenkn: OLeHKa 3a BBIIIOJHEHUE TECTA, OCYLIECTBISIETCS B COOTBETCTBUU C
0aJUTbHO-PEUTHHTOBOM CHUCTEMON W TpennojiaraeT MakCHUMalbHBIH Oamn —9 Oamios,
MUHUMaJIbHBI—6 OaymioB. OueHuBaHHE OTBETA CTYACHTA IPOU3BOIUTCS 110 CIEAYIOIIEH IKae
0aJu10B:

9 6a/1710B BHICTABIISIETCA CTYACHTY, €CIIM OH MpaBMIbHO oTBeTUI Ha 30-34 Bompoca.

8 0aJ1710B BBICTABIISIETCS CTYACHTY, €CIIM OH MPABMIIBHO OTBETHII Ha 23-29 BOTIPOCOB.

7 6aJ1J10B BBICTABIISIETCS CTYACHTY, €CIIM OH MPaBUIIbHO OTBETUII Ha 15-22 Bompoca.

6 0a,1J10B BBICTABISETCA CTYACHTY, €CJIM OH ITPAaBUJIBHO OTBETWII Ha |- 14 Bompocos.
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