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2. | CnenuaibHOCTh 21.05.04 T'opHoe geno

3. | Crenmanuzamus Ne6 «Oo0oraitieHre HoJae3HbIX HUCKOIAEMBIX)»

4. | NucuuniauHa (MOIyJIb) OurcTKa CTOYHBIX BOJ 1 000POTHOE BOJOCHAOKEHNE
5. | ®opma 0bydeHus 3a04Hast

6. | ['oxg Habopa 2018

2. IlepeyeHb KOMMeETEHIHIA

- TOTOBHOCTH JICMOHCTPHUPOBATh HABBIKM DPa3paOOTKH IUIAHOB MEPOIPHUSATHH IO CHIKCHHUIO
TEXHOTCHHOW HAarpy3Kd IIPOHM3BOJICTBA Ha OKPYXKAWIIYI CpeAy MpH OSKCILTyaTallMOHHOM
pasBenke, T00bIYe U MepepadOTKe TBEPBIX MOJE3HBIX HCKOMAEMBIX, a TAKXKE IIPH CTPOUTEIHCTBE
U 9KCIUTyaTaluu noa3eMHubix 00bekToB (I1K-5);

- TOTOBHOCTh JICMOHCTPUPOBATh HABBIKK Pa3pabOTKU CHCTEM IO OOSCIICUYCHUIO YKOJIOTHUECKON 1
NPOMBIIIICHHON 0€30MacCHOCTH MPH TMPOM3BOJACTBE pabOT MO SKCIUTYyaTallMOHHOHW pa3BeliKe,
no0bue W TmepepadO0TKe TBEPIBIX IOJIC3HBIX HMCKOMAEMBIX, CTPOUTEIBCTBY W OKCIUTyaTaI[uu
noa3eMHubIXx 00bekToB (ITK-21);

- CIIOCOOHOCTH BBIOMPATh U PACCUUTHIBATH OCHOBHBIC TEXHOJIOTHYECKUE IMapaMeTphbl 3P GEKTHBHOTO
1 9KOJIOTHYECKH 0€30I1aCHOr0 MPOU3BOACTBA PA0dOT IO HepepadoTKe U 00OralleHUI0 MUHEPAILHOTO
CBIPbSI HA OCHOBE 3HAHWH MPHHITUIIOB MPOSKTUPOBAHUS TEXHOJIOTHYECKUX CXEM OOOTaTHUTEIHLHOTO
MIPOM3BOJICTBA U BHIOOpPAa OCHOBHOTO U BCHIOMOTaTenbHOro oboraturensHoro odopynoBanus (ITCK-

6.3).




KpnTepnn H TIOKAa3aTE¢JIM OCHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3/IMYHbIX 3TAallaxX UX (l)OpMPIpOBaHI/Iﬂ

®dopmupye KpuTepun n nokasaTesau oleHNBaHUs KOMIIeTeHIMIT
Irtan GopMHPOBAHHUS KOMIETEHIUH Masi . . . PopMEI KOHTPOI
(PA3NeNTBL, TeMbI NHCIMILTHHEL) KOMIIETEH I 3HaTh: Ymersb: Baaners: cq)opmnponaﬂﬂ(iCTn
KOMIeTeHIu i
ust
TIK-5, 21 POIb ¥ MECTO OYUCTKH CTOYHBIX BOJ VYcTHBIH ompoc,
TpH TepepaboTKe yIieH, pya YepHbIX, pedepar,
1. IlepedenHs crtocoO0OB OYUCTKH CTOYHBIX BOI. HBCTHBIX H PCMKIX MCTAILIOB, Aabopatopuaz padota
CTPOUTENBHOTO ¥ TOPHO-XUMHUIECKOTO
CBIPbS, IPOTYKTOB TEXHOT€HHOTO
MPOUCXOXKICHHS
I1CK-6.3 TEOPETUYECKHUE OCHOBBI, aHAIM3UPOBATh VYcTHsIi onpoc,
KOHCTPYKLIMH, TEXHUYECKHE pe3yIbTaTh pedepar,
XapaKTepUCTUKH, IKCIUTyaTallHOHHbIE uccie0BaHui B 00J1acTh naboparopHas paboTa
JIaHHBIE 000PYIOBaHUS U aIllapaToB TEOPHH, IPAKTHKU U
TEXHOJIOTHUHU OYUCTKHU
CTOYHBIX BOJ] C IIEJBIO UX
2. MexaHn4ecKHiH C€HOCOO0 OYHMCTKH CTOYHBIX MPaKTHIECKOTO
BO/I. MPUMEHEHNS;
BEIOMpATH CITIOCOOKI U
METO/IbI OYUCTKH CTOYHBIX
BOJI, YUCIIO TPEOYEMBIX
arnmnaparoB U MalllvH,
MMPUMEHACMBIX I
OYMUCTKHU CTOYHBIX BOJ
I1CK-6.3 TEOPETUIECKHUE OCHOBBI, aHATN3UPOBATh YcTHBI onpoc,
KOHCTPYKIIMH, TEXHUYECKHE pe3yIbTaTh pedepat

3. XumMuyeckue CrocoObl OUMCTKU CTOYHBIX BOJI.

XapaKTEPUCTUKH, SKCILTyaTallHOHHBIE
JlaHHBIe 000PYIOBaHUS U alapaToB

ucce0BaHui B 00sacTu
TEOPHH, IPAKTHKU
TEXHOJIOTUH OYHCTKH
CTOYHBIX BOJ] C IIEJIBIO UX
MPaKTHYECKOTO
NPUMEHEHNS;

BBIOMPATH CIIOCOOBI 1
METO/Ibl OYUCTKH CTOYHBIX
BOJI, YUCIIO TPEOYyEeMBIX
annapaToB M MalllvH,
MPUMEHSEMBIX IS
OYHCTKHU CTOYHBIX BOJ[




4, OU3UKO-XMMHUYECKHE CIIOCOOBI

CTOYHBIX BOJ.

OYHUCTKHU

[1CK-6.3

TEOPETUYECKHE OCHOBBI,
KOHCTPYKLIUU, TEXHUYECKHE
XapaKTepUCTUKH, IKCILTyaTallUOHHBIE
JaHHBIE 000PYAOBAHU 1 aIIapaToB

aHaJIM3UPOBATh
pe3yNbTaThl
uccieq0BaHui B o0nacTu
TEOPHUH, IPAKTUKH U
TEXHOJIOTUH OYHUCTKU
CTOYHBIX BOJ C LETBIO NX
HPaKTUYECKOTO
HPUMCHEHHS;

BEIOMPATH CITIOCOOBI U
METOAbI OUUCTKU CTOYHBIX
BOJI, YUCJIO TPEOYEMBIX
afnmnaparoB U MalllvH,
MPUMEHACMBIX IJIA
OYHUCTKH CTOYHBIX BOJ

VYerHblii onpoc,

pedepar,
JabopaTopHas paboTa

I1CK-6.3 TEOPETUYECKHUE OCHOBBI, aHAIN3UPOBATh VYcTHsIi onpoc,
KOHCTPYKIIH, TEXHUIECKHUE Ppe3yNbTaThI pedepar
XapaKTEePUCTHKH, IKCIUTyaTa[HOHHBIE HCcIIe0BaHNi B 00nacTu
JTaHHBIC 000OPYOBAaHMS U aNapaToB TEOPHH, IPAKTHKH U
TEXHOJIOTUH OYHCTKH
CTOYHBIX BOJ C IIEJBIO X
5. Buonorndeckne crnocoObl OYMCTKH CTOYHBIX MPaKTHIECKOTO
BO/I. MPUMEHEHNS;
BBIOMPATH CIIOCOOBI 1
METO/Ibl OYUCTKH CTOYHBIX
BOJI, YUCJIO TPeOyeMBIX
annapaToB M MalllvH,
MPUMEHSEMBIX IS
OYHCTKH CTOYHBIX BOJI
IIK-5, 21 TEOPETHICCKHUE OCHOBEI, 000CHOBBIBATh BOJTHO- Pedepar
6. TexHOMOTHMYECKHE CXEMBl OYHMCTKH CTOYHBIX
IICK-6.3 MPUHLMIIBI TOCTPOEHUS LUIaMOBBIE CXEMbI U
BOJI 000TaTUTENHHBIX (haOpHK.
TEXHOJIOTHYECKHX CXEM CHCTEMBI BOJIOCHAOKEHHUS
[K-5, 21 TEOPETHYECKNE OCHOBBI; 000CHOBBIBATh BOJHO- METOJIMKOH MMOJrOTOBKM | Y CTHBIN o1poc,
[1CK-6.3 TIPUHIMIIBI TOCTPOCHUS IIJIAMOBBIE CXEMBI, BOJIBI JUIS pedepar
TEXHOJIOTUYECKHX CXEM C yIETOM CHCTEMBI BOJIOCHA0)KEHHSI, | HUCIIOJIb30BAHUS €€ B
7. O0OpOTHOE BOJIOCHAOKEHHE. i
000pOTHOTO BOJTOCHAOKEHHS, € y4eToM 000pOTHOTO 000poTHOM
9KOHOMHYECKUHT dPPEKT U BOZIOCHAOXKEHUS BOZIOCHA0XKEHUHN

9KOJIOTHUYECKHUH (hakTop




Kpurtepuu u mkajiabl olieHUBaHUSA

1. Pewrenue 3agau

10 Gaina BBICTABIISIETCS, €CIIM CTYJIEHT PEIII BCE PEKOMEHJIOBAHHbBIC 3a7a4M, MMPABHILHO
U3JIOKWJ BCE BAapUAHTBhl UX pEIICHUs, apryMEHTHUPOBAB HX, C O0OS3aTENbHON CCHUIKOW Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOMMO).

3 Oayina BBICTABIISECTCS, €CIM CTYACHT pelinyl He MeHee 85% pEeKOMEHIIOBaHHBIX 3ajiad,
NPaBUJIHHO M3JI0KUJI BCE BAPHAHTHI PEIICHHSI, apT'yMEHTHPOBAB HX, C 00s3aTeIbHON CCHUIKON Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU TIO COACPIKAHHIO 3TO HEOOXOIUMO).

2 Oamna BBICTABISIETCS, €CJIM CTYIACHT pelIwl He MeHee 65% peKOMEHJOBaHHBIX 3ajad,
NPaBUIBHO M3JI0KWJI BCE BAPUAHTHI UX PELICHUS, apIYMEHTHPOBAB UX, C 00s13aTEILHON CCHUIKOM
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COIEP>KAHHUIO 3TO HEOOXOAUMO).

0 GayIoB - ecy CTyJAeHT BBINOIHUI MeHee 50% 3aanus, W/ Win HEBEPHO yKa3al BApUAHTHI

PCLICHUS.

2.

Kpurepun ouenku pedepara

Banabl

XapaRTepnchm O0TBE€TA CTYJACHTA

- CTYJICHT TJTyOOKO ¥ BCECTOPOHHE YCBOMJI IPOOIIEMY;

- YBEPCHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 HU3JIaraer;

- ONUPAsCh HA 3HAHWSI OCHOBHOW M JIOTIOJIHUTEIHLHOW JIMTEPATyphl, TECHO
MPUBS3BIBAET  YCBOCHHBIC  HAy4YHBIC IOJOXKEHUS C  MPAKTUYCCKOU
JIEATEIBHOCTBIO;

- YMeJIO OOOCHOBBIBACT U aPTyMEHTHPYET BBIIBUTAEMBIC UM UJICH,

- JeJaeT BLIBOIBI U 0000IIEHH;

- cBOOOIHO BiIaZIEET NOHATUSIMHU

- CTYAEHT TBEPJO YCBOWJ TEMY, TPaMOTHO M N0 CYIIECTBY H3JIaraer ee,
OTMPAsICh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TPAKTUUYECKON JACSATEIHHOCTHIO;

- ApryMEHTHUPYET HayYHbIE MOJ0KECHHUS;

- JeJaeT BLIBOJBI U 0000IICHUS,

- BIIaJICET CUCTEMOM OCHOBHBIX IOHSTHI

- TeMa pacKpbITa HEJOCTATOYHO YETKO M IMOJIHO, TO €CTh CTYJEHT OCBOWII
npobieMy, MO CYIIECTBY H3JaraeT ee, ONUpasCh Ha 3HAHUSA TOJIBKO
OCHOBHOW JIUTEPaTypHI;

- JIONYCKaeT HeCYyIIeCTBEHHbIE OTMOKHU U HETOYHOCTH;

- UCTIBITBHIBAET 3aTPYAHEHUS B IPAKTUYECKOM TPUMEHEHNUN 3HAHUM;

- ¢1a00 apryMEHTHPYET Hay4HbIE IOJIOKEHHUS;

- 3aTpyaHsAeTcs B GOpMYJIHPOBAHUH BBIBOJIOB U 00OOIICHMI;

- YACTMYHO BJIAJIEET CUCTEMOM MOHATUI

- CTYZICHT HE YCBOWJI 3HAYUTEIHLHON YaCTH MTPOOJIEMBI;

- IOTYCKAaeT CYIIECTBEHHBIC OMMOKN U HETOYHOCTH MPU PACCMOTPEHUH €€;
- HCTIBITBIBAET TPYAHOCTH B IPAKTUUECKOM MIPUMEHEHNN 3HAHU;

- HE MOXET apryMEHTUPOBaTh HAyYHbIE MOJOKEHHUS;

- He OPMYJIMPYET BHIBOJIOB U 00OOIICHUI;

- HE BJIAJICET NOHATUNHBIM annapaToM

3. I'pynnoBasi nuckyccusi (yCTHbIE 00CYXKIeHUsI MPOo0JIeMbl WM CUTYyalluu, pa3oop
KOHKPETHBIX 3a1a4)

Kpurtepuu oneHuBanus banbl

® 00YYaIOIUICS OPUEHTUPYETCS B MpobiieMe OOCYXACHUS, TPaMOTHO 4




BBICKA3bIBACT u 000CHOBBIBACT CBOM CYXKJICHUS, BIIaJIcCT
npodeccnoHaTBEHOM TEPMUHOJIOTHEH, OCO3HAHHO MIPUMEHSET
TEOPETHYECKUE 3HAHWs, MaTepHall HM3jlaraeT JIOTHYHO, TPaMOTHO, 0Oe3
OIINOOK;

® [IpY OTBETE CTYJEHT AEMOHCTPUPYET CBSI3b TCOPHH C MPAKTHKOH.

¢ 0O0YJaIOUIMKCS TPaMOTHO H3JIaraeT MaTepuai; OpPHEHTHPYETCS B
npoOieme 00CyXXAeHUs, BiageeT NPOQPEecCHOHATbHON TEPMUHOIOTHEH,
OCO3HAaHHO TPUMEHSIET TEOPETUUYECKUE 3HAHUS, HO COZep)kaHue u dopma
OTBETa MMEIOT OT/ICJIbHBIC HETOYHOCTH;

® OTBET NPABUJIbHBIN, MOJHBINA, C HE3HAYUTEIbHBIMA HETOYHOCTSAMHU WU
HEJIOCTaTOYHO TOJIHBIH.

e 0OOyyalOmMKCs W3JIaraeT MaTephal HENOJHO, HEMOCIeI0BaTeNbHO,
JOIMTyCKAaeT HETOYHOCTHU B OTIPENICIICHUH TIOHSATHIA, HE MOXKET JI0Ka3aTEeIIbHO
000CHOBATh CBOM CY)KJICHUS; 0
® 0OHApPY)KUBAETCS HEJOCTAaTOYHO TIJIYOOKOE TIOHUMAaHUE HW3YYEHHOIO
MaTepHaa.

4. OnopHbIii KOHCIIEKT

OI’lOPHbll? KOHCnEéKm- 3mo COKpauieénnas 3anucob KPpYRHO20 onoka usyuaemoco
mamepuaia, Komopai nomosicem cmyoeumaM cmpykmypupoeamsb 3HAHUA, ZPDAMOMHO U
MOYHO eocnpouseecmu u3yll€HHblﬁ mamepuai npu no02omoeKe K IK3AMEH) .

Baniasl Cojaep:kaHHe KOHCMEKTA
8 3aIIMCaHbl BCC TEMbI, BbIICJICHBI I'TTAaBHBIC (KJHO‘IGBI)IC CJ'IOBa); HCITIOJIB30BaHbI
CUCTEMBI YCIOBHBIX 0003HAYEHUH, CHMBOJIOB U T.1I.
7 3amrcaHbl BCE TEMBI; BBIJICIICHBI TJIaBHBIC (KITIOUEBBIE CIIOBA)
5 3alMCaHbl BCE TEMBI

5. BoinoJiHeHHe 3aJaHUsI HA COCTABJIEHUE rjoccapust

Kputepun onenkn KosnnuectBo 0a/1110B
1 AKKypaTHOCTh ¥ TPAaMOTHOCTb U3JI0KEHUS, padoTa COOTBETCTBYET 5
110 0(OPMIICHHIO BCEM TPEOOBaAHHSIM
2 MOJIHOTA UCCIIEIOBAaHUS TEMBI, COJIepKaHME TiIoccapus 3
COOTBETCTBYET 33JJaHHOU TeME
HNTOI'O: S 6as10B

Tunogvle KOHmpoOnbHbIE 3A0AHUA U MeEMOOUUECKUEe MAmepuanvl, Onpeodensoujue
npoueodypvl OUEeHUGAHUA 3HAHUI, YMEHUIl, HABLIKOE U (U1u) Onvima OeamenbHOCmu,
XaApaKmepusylowux JImansl  Qopmuposanus KoMnemeHyul 6 npoyecce O0C80eHUs
00pazoeamensvHoil nPoPamMmol

1) Tunoevie 3a0auu c pewienuem

3apmaya 1. [lpemyokeHsl aBa BapuaHTa OYHCTKA CTOYHBIX BOJ, 0OOECIICUMBAIOIINC
OJIMHAKOBYIO CTENEHb OYMCTKU BOJBI OT BPEIHBIX BellecTB. BriOpaTs Hanbosee 3¢ heKTUBHBIN
BapUaHT OYHUCTKH, UCXOJSI U3 CICAYIOUINX YCIOBUH:




ITpon3BoaNTENIEHOCTD KamnuraneHsle Bl0OXeHUS, I"'onoBeIE BKCIITyaTallMIOHHBIE
YCTaHOBKH I10 CTOYHOH ThIC. pYyO. (K) 3aTpaThbl HA OYUCTKY, THIC.
BOJIC, THIC.M°/TO py0./ron
1 BapuaHT 2 BapuaHT 1 BapuaHT 2 BapuaHT 1 BapuaHT 2 BapuaHT
500 500 4500 6000 35000 25000
B kauectBe Kpurepus BbIOOpAa ONTHUMAJIBHOTO BapuUaHTa MPHUHATH MHHUMYM

npuBegeHHbIX 3aTpaT: C+ E,K - min

[lpu pacuere NPHUBEJCHHBIX” 3aTpaT Ha OYKCTKY CTOYHBIX BOJ HOPMATHBHBIM
ko3 urmeHT 3G HEKTUBHOCTH KAIUTATIOBIOKEHUN IPUHATH paBHbIM E,=0,15

Ecnu 06a BapmaHTa 00ecreynBalOT OJUHAKOBYIO CTENEHb OYHCTKHM BOJBI OT BPEIHBIX
BEIIIECTB M 3aTPaThl OYAYT CTPEMHUTHCSI K MUHUMYMY, TO CJIEIyeT BbIOpaTh HauOoJjee JACHICBbIN
BapHUaHT OYHCTKH.

Pemrenue. BeimonauM pacuer npuBeaeHHBIX 3atpat o Gopmyne C+ EK

- mo Bapuanty 1. 35000+4500%0,15 = 35675 ThIC.pYy0./TO

- o Bapuanty 2.25000+6000*0,15 = 25900 TeIC.pyO./TOT

Haubonee a3 hexTuBHBIM siBIIsIETCS 2 (BTOPOI) BapUaHT, KaK HauboJiee 1enIeBhIil.

3agaya 2. 3a OTYETHBIM ToOJA MNPEANPUATHEM, pacHojokKeHHbIM B obOsmactu N
NPOM3BEJCHBI BBIOPOCHI BPEIHBIX BEUIECTB B OKPYKAIOIIyl0 cpedy. Vcmonb3ys maHHbBIE
TaONUIIBI, OMPEACTUTE IUIATS)KU TNPEANPHITUS 3a 3arps3HEHHE OKPYKAIOMIeH Cpenbl, eciu
U3BECTHO, YTO BCE BBIOPOCHI HAXOIATCS B IMpeleliax BPEMEHHO COTJIACOBAHHBIX HOPM
(YTBEp>KIECHHBIX JINMUTOB).

Koadpd-t O06beM (hakTHUECKOTO IIpenenbHO nOMyCTUMBIE CraBka niaTesxa 3a
9KOJIOTHYE BBIOpOCA, TOHH BbIOpocH! (I1/IB), TonH BBIOPOC OJTHOM TOHHBI
CKOH BEILIECTBA B IIpeleax
CUTyaluu I1BA, (py6/T)
1-oro 2-0r0 1-oro 2-0r0 1-oro 2-0r0
BEIIEeCTBA BEIIEeCTBA BEIIECTBA | BEIIECTBA | BEIIECTBA | BEIIECTBA
1,1 60 150 40 100 125 1500

[TnaTexwu 3a 3arpsi3HEHUE OKPYKAOIICH CPENlbl PACCUUTHIBAIOTCS 10 hopmyiie:

rIe

4
P~ - cymma niaTesxa IpeanpuATHs 32 BRIOPOC BELIECTBA,

Pi

HOpMAaTHBa,

X o
WI - IpCACIIbHO JOITYCTUMBIN BLI6p0C -0 B€CICCTBA.

P

T
R

= t=1

, P . CYMMAapHBbIN MJIATEXK.

D*,=1,1*[ 125%40+5*125*201 = 19250 py6.
»=1,1* 1500%100+5*1500*501 = 577500 py6.

P -19250+577500=596750 py6.
CyMMapHBIil MIaTeX 3a 3arpsi3HEHHUE OKPYXKAIOIIECH Cpebl, KOTOPBIM TOJDKHO Oymaer
BBITNIATUTH TpeANpusiTue, paseH 596750 pyo.

- CTaBKa ILIaTcXa 3a BBI6pOCBI -r0 BCIICCTBA B Ipc€aciax YCTAaHOBJICHHOI'O




3amaya 3. PaccumrtaTh mapameTpbl TECKOJIOBKH JJii CTOKOB OOOTaTUTEIHHOTO
PEIIPUITHSL.

HUcxonupie naHubie BapuanTel
112(3/4|5|6|7|8(9]10

H,, m

Uo, MM/C

V, M/c

Omax , M°/C

IleckonOBKM TNpeAHa3HAYEHbl s OCAaXIEHUS MEJKOIro IIecKa, TIpaBUs U JAPYrHX
MUHEpaJIbHBIX mpuMeceil. OHM 00JerdaroT JaldbHEHIIYI0 OYHMCTKY CTOYHBIX BOJ OT
OpPraHUYECKUX 3arpsA3HEHUN B OTCTOMHUKAX, a’pOTEHKaX M APYTrUX OYHCTHBIX COOPYKEHUH.
[TeckoyIOBKM yCTaHABIMBAIOT HA OYMCTHBIX COOPYKEHUSX Ul 3aJepKaHUs MUHEPAJIbHBIX
yacTuI KpymHOCTHIO cBbime 0.2-0.25 MM mpu mpomyckHoif cmocoGHocT: 100 M°/cyr.
HaubGonpiiee mnpumMeHeHHE HaXOAAT TIECKOJOBKM C TOPU3OHTAJIBHBIM, HPSIMOJUHEHHBIM
JIBIDKEHUEM BOJIbl, T'OPU30HTAJIbHBIE C KPYrOBBIM JBMKCHHMEM BOJbI, TAHICHLUAJbHBIEC,
a’pupyemble. UUCIIO MECKOJOBOK WM OTACICHHH INECKOJIOBOK NPUHMMAIOT HE MEHEE ABYX,
IpUYEM BCE NMECKOJIOBKHU J0JIKHBI ObITh PAOOUMMHU.

L=1000-k-H, 2 2
U

o

Jnuna neckonosku ( L) M, onpenensercsa no hopmyie:

rae H,. pacueTHas TTyOuHa MEeCKOIOBOK, M, mpuHuMaetcs 0.25-1 m;

k- koa(uruent, papuwiii 1,7 pu = 18,7 mm/c u 1,3 - npu = 24,2 mMm/c;

- THJpaBIMYECKas KPYIMHOCTh 3a/Iep:KUBA€MOT0 Iecka, uMmeronas 3HaueHus 18-24 mm/c u
3aBUCAIIAs OT TUAMETPa OCAXKIaeMbIX YaCTHII, paBHOTO cOOTBETCTBEHHO 0,2-0,25 MM;

- CKOpPOCTh T€UEHUSI CTOYHBIX BOJ, IPU MaKCHMaIbHOM MPUTOKE MpUHUMAaeTcs paBHoit 0,3 m/c,
npu MuHuMaibHOM — 0,15 m/c.

[TponomKUTENT HOCTh CTEKAHUS BOJBI MPU MaKCUMAIbHOM MPOTOKE JTOJKHA ObITh He MeHee 30
c.

Heo6X0uMYI0 TI0IIa 1b TOBEPXHOCTH MECKOIOBKH , M2, ONPEIeNsIOT

F = dmax 103

0
IJI€ - MAaKCUMAaJIbHBIN MOTOK CTOYHBIX BO, M3/C.

OO61as muprHa NecKOJI0BOK (B) , M, BBIYHACJISIETCS 110 3aBUCUMOCTH:
B=F/L.
Crenarb BBIBOJIBI.

3anava 4. PaccuutaTth NpoJOHKUTENIEHOCT OYMCTKUA CTOYHBIX BOJI B OMOJIOTHUECKUX
pyJax.

HMcxonnple faHHbIE BapuanTbl
112(3(4|5|6|7[8|9|10

La, Mr/n

Lr, mr/i

t,0C

buonornyeckne mnpyabl NPUMEHSAIOT JUIsl OYMCTKM M JOOYMCTKM CTOYHBIX BOJ,
coJiepKalX opraHnyeckue BemecTna. Llerecoo6pasHocTh yecTpoiicTBa OMOIOIMYECKHUX MPYA0B
onpenensercss KIMMAaTHYECKUMH YCIOBHMSMH, PAacXOAOM CTOYHBIX BOJ M KOHIEHTpauui
3arpsA3HEHUH B HUX, a TAK)KE HAJTMUUEM 3eMEJIbHBIX YYACTKOB I UX Pa3MELICHHUS.

[TpoAOIKUTETPHOCTS OYHUCTKHM B OMOJOTMUYECKUX MpyHax (2 cyT. Onpenensierca 1o
3aBUCUMOCTH:



L
lgl =a
qL

’Z,- — T
a-K '’
rae 9 - kospdunment ncnapenns o6veMa mpyaa, I CpeHei monocsl Poccu,
=0,35;
u- KOHHCHTpaHI/Iﬂ OpFaHI/ILIeCKI/IX BCIICCTB 10 U ITOCJIC OYUCTKH, MF/JI;
K - xoHCTaHTa CKOPOCTH peaKIuH.
Bennuuny cienyer IpUHAMATH TIPH:
t=5°CK= 0,05;
t=10°C,K=0.063;
t=15°C,K=0.079;
t=20°C,K=0.01.
BriBogbI o 3agaue.

3agaua 5. Paccunrarh OTCTOWHUKH.

Hcxonnple jaHHbIE BapuanTsl
1(2|3(4|5(6|7|8[9|10

C1, Mr/n

Co, Mr/n

Q, Thic.M%/CyT

y, T/em®

K

n

a

V, MMm/c

H ™M

Ko

OtcrauBanme SBIISIETCS HAaMOOJIEEe PACIPOCTPAHCHHBIM METOJIOM YIAJICHUS B3BEIICHHBIX
BEIIECTB M HEPTENpOAYKTOB H3 BOAbl. OHO OCHOBAaHO Ha PA3HOCTH IUIOTHOCTH BOABI U
3arpsA3HSIOMMX ~ BEMIECTB, Ojarogaps dYeMy OHHM JUOO BCIUIBIBAIOT HA TOBEPXHOCTH
(HedrenpoyKThl), THOO OcearoT (B3BEIICHHBIE BEIECTBA, YACTHIBI METaIOB). OTCTOMHUKU
MPUMEHSIFOTCS JUTSL BBIICJICHHSI U3 CTOYHBIX BOJ| HEPACTBOPCHHBIX MEXAHWYECKUX MPHUMEced W
YaCTUYHO KOJUIOWJHBIX 3arpsi3HEHUI MUHEPaIbHOTO M OPraHUYECKOTO MPOUCXOXKICHUS.
OTCTOWHUKH MOTYT MPUMEHSATH JIJIS TIPEIBAPUTEIHLHON OYHCTKH CTOYHBIX BOJ C TOCIIEAYOIIEH
OMOJOTUYECKON OUMCTKOM, a TAaK)Ke M KaK CaMOCTOSTEIbHBIC COOPYKEHUS, €CITH TI0 CAHUTAPHBIM
YCIIOBUSAM JIOCTATOYHO OTJICJICHHE TOJBKO MEXaHUYCCKUX MTPUMECECH.
2.Heobxonumerii 3pPeKT ocBETIICHHS CTOUHBIX BOJ B % OmpeenseTcss U3 BhIpaKeHHUS:

9= ﬁlOO%,

1
I/Ie ¥ - HayallbHas U KOHEYHasl KOHI[EHTPAIlMU B3BEIIEHHBIX BEIIECTB B CTOUYHOM BOJIE, MI/IT,

Tun oTcToiiHWKA W €ro KOHCTPYKIMIO CJIENYyeT BBIOMpPATh C YYETOM IMPOIYCKHOU
CIIOCOOHOCTH CTAHIIMM OYHMCTKH CTOYHBIX BOJI, KOHIICHTPAIIMM M XapaKTepa HEePacTBOPEHHBIX
npuMecel B BOJIe, CIIoco0a HaMEYeHHOM 00padOTKU OCajKa, yCIOBUM CTPOUTENLCTBA. Y YUTHIBAS
TO, YTO OTCTOMHHKH Pa3JIEISIFOTCS Ha TPU OCHOBHBIX KOHCTPYKTHUBHBIX THIA B 3aBUCHMOCTH OT
HAIpaBJIEHUs JBUKEHHUsS BOJAbI (BEpTUKAJbHbIE, TOPU3OHTANbHbBIC, PATUAIbHBIE), YHUCIO
OTCTOMHHMKOB PEKOMEHIyeTCsl MPUHUMATh: TIEPBUYHBIX - HE MEHEE JIBYX, BTOPHUHBIX - HE MEHEe
TpeX MpPU YCIOBUH, YTO BCE OTCTOMHUKY SBJSIOTCS pabOYUMHU.

O6bem W, M3, 3amepkuBaeMbIX B BUJE OCAAKa B3BEIICHHHIX BENIECTB ONpeEIeseTcs B
3aBUCUMOCTH OT MPHUHATOTO 3P (HEeKTa OCBETICHUsI CTOYHBIX BOJ 10 (popmyiie:



(C1 _C2)'
~ (100—p)-¥

¥ - oGbemuas Macca ocazka, 1/M. OGbeMHAs MACCa MEIIKOIMUCIICPCHBIX MUHEPAIbHBIX
B3BEILEHHBIX BENIECTB - 2-3 I/CM°, CTPYKTYPHBIX TSKENbIX - 5-6 r/em’;

- BIIAXKHOCTB 0CaJIKa, I/M°, IPUHUMAETCS paBHOM 95%.

OCHOBHBIM IIOKa3aTeNEM I ONPEACIICHUS Pa3MEPOB OTCTOMHUKOB SIBJISIETCS pacueTHast

_ (Cl _Cz)'Q ‘10—4
100, ™ =100 p)-
Py
rae - paC‘IeTHbII?'I 00BEM CTOYHBIX BOJA, M

W

k)

3

TUAPABINYCCKAA KPYITHOCTH B3BCIICHHBIX YaCTHII. FI/II[paBJII/I‘ICCKaSI KPYIIHOCTb UU MM/C,
ompezaensercs mo Gopmye:
1000-K - H 1000-k-H

K-H\" ’ k-HY
h h
rze - KOG QUIUEHT, 3aBUCAIINN OT THIIA OTCTOWHUKA U KOHCTPYKIIUU

BOJIOpACIIPEACTUTENBHBIX U BOJOCOOPHBIX YCTPOICTB: MPUHUMAETCS JIJIsl TOPU3OHTATIBHBIX
OTCTOMHUKOB - 0.5, BepTukanbHbIX - 0.35, paguansHeix - 0.45;

h _ gricora sranonHoro muIHHAPa M, IpUHAMaeTCs paBHOH 500 MM;

- K03((HULIUEHT, 3aBUCSIIHNI OT CBOWCTB B3BEIICHHBIX BEIIECTB, TPUHUMACTCS IS
KOaryJupyroIuX B3BEIICHHBIX BEMecTB - .25, MeNKoANCIEPCHBIX MUHEPATBHBIX - 0.4,
CTPYKTYPHBIX TsKelNbIX - 0.6;

- yOMHa MPOTOYHOM YaCTH OTCTOMHUKA, 1.5 - 4 M;

- K03(h(DUILIUEHT, YUIUTHIBAIOLIUHN BIMSHUE TEMIIEPATypPhl CTOUHOM BOJIBI HA €€ BSI3KOCTh, MPHU
temneparype 10°C -1.3; 15°C -1.14; 20°C -1; 25°C - 0.9; 30°C-0.8;

@ . peprHKaNbHAS COCTABISION[As CKOPOCTH ABHKEHHUS BOJbI: TIPH CPEIHEH PACUCTHOI
CKOPOCTH B MPOTOYHON YaCTH OTCTOMHMKA 5 MM/C IPUHUMAETCS

pasnoii 0, mpu 10 mm/c - mpuarMaetcs paBaoi 0.05 mm/c, mpu 15 mwm/c - 0.1;

- MPOAOJKUTENBHOCTh OTCTAaMBAHUS B 3TAJIOHHOM LIMJIMHJPE, COOTBETCTBYIOIIAS 3aIaHHOMY
3¢ deKTy ocBETIEHHUS, C (IPUITOKEHHE 2).

OO61mas mpoJomKUTETFHOCTh OTCTauBaHus T, 4.

T =t-(H/h)" /3600.

Pannyc BepTUKaIBbHBIX IEPBUYHBIX OTCTOMHUKOB R, M, onpenensercs no hopmyre

R= Q '
36-24-7-K, U,

Q ) r
I . S 1000 K - H k-
R [ ] U - o U - 1000 -k-H

36-K, -U > -
0 0 K-HY 0 . k-H
h h

rae - ko3 duimenr, 3aBUCAIINI OT THIIA OTCTOMHUKA U
KOHCTPYKITUU BOJOPACTIPEACIUTEIBHBIX U BOJIOCOOPHBIX YCTPOMCTB: IPUHUMACTCS TSI
TOPU30HTAIBHBIX OTCTOMHUKOB - (.5, BepTukanbHbIX - 0.35, panuanpHbix - 0.45;

h _ gricora sranonHoro EMMHAPa M, IPUHIMAaETCs paBHOH 500 MM;

- K03((HUILIMEHT, 3aBUCSAIINI OT CBOWCTB B3BEIIEHHBIX BEIIECTB, TPUHUMAETCS JJIS
KOaryJupyromuX B3BEIIEHHBIX BemiecTB - .25, MenKkoAuCnepCcHbIX MUHEpalbHbIX - 0.4,
CTPYKTYPHBIX TsDKeNbIX - 0.6;

- TITyOMHa MPOTOYHOM YacTH OTCTOMHUKA, 1.5 - 4 M;

- KOO(QQHULIMEHT, YUUTHIBAIOIINN BIMSIHAE TEMIIEPATypbl CTOYHOM BOJBI HA €€ BSA3KOCTh, IPU
temneparype 10°C -1.3; 15°C -1.14; 20°C -1; 25°C - 0.9; 30°C-0.8;

@ _ peprHKaTbHAS COCTABIIAIONIAS CKOPOCTH JBHKEHHUS BOIBI: TIPH CPEAHEH PacueTHOM
CKOPOCTH B MIPOTOYHOMN YaCTH OTCTOMHHUKA 5 MM/C TPUHUMAETCS

pasnoii 0, npu 10 mm/c - npuauMaetcs pasHoit 0.05 mm/c, mpu 15 mm/c - 0.1,



- IPOJOJKUTENBHOCTh OTCTAUBAHUS B 3TAJIOHHOM LIMJIMHJIPE, COOTBETCTBYIOIIAS 3alaHHOMY
s dexTy ocBeTiieHus, ¢ (IpUIoKeHue 2).

OO6m1as NpoJOIKUTENBHOCTh OTCTauBanus T, .

T =t-(H/h)" /3600.

Pagmnyc BepTHKaIbHBIX IEPBUYHBIX OTCTOMHUKOB R, M, onpenensercs mo gopmyne

R= Q i
36-24-7-K,-U,

1

o i T
R—[&G_KO_UO] .

e - pvaeTHBIfI pacxo CTOYHBIX BO/, M3/qac;
7

L=V.—U,

JlHa TOPU30HTATBHBIX OTCTOMHUKOB ( M ) pacCYUTBIBAaETCS MO hopmyIie:
_V-H
K, U,
/I - CpeAHsIsl pacyeTHasi CKOPOCTh B MPOTOYHOW YacTH OTCTOMHMKA, MpUHUMaemast 5-15 mm/c;

Ko . ko3 urmeHT 00bEMHOT0 UCITOIB30BaHUs, paBHbIi (,5.

CrenaTth BEIBOJEL.

3agava 6. Paccunrath pagnaibHyr0 (JIOTAMOHHYIO YCTaHOBKY.

Hcxonnbple jaHHbIE BapuanTsl
1(2|3(4|5(6|7|8[9|10

Qp , M/

Co.n., MI/TT

Cs.x , MI/1

Cun , MI/N

Chx , MI/T

B, %

Chocm , MI/11

b5, %

D, %

tp , u/cyT

Huametp ¢otanmoHHOM Kamepbl Dy~ 1o dhopmyse :

1

2

D, =0,6 Q)
v

rIue Qo pPacxoJi CTOYHBIX BOJI, TOCTYMAIOMINUX Ha OJIUH (hiroTaTop, Mm>/uac;
V - Bocxojs11asi CKOPOCTh IBMXKCHHS BOJIBI, paBHast 6 MM/C.
Bpewmst nmpeGpiBanus BO (hI0TAIIMOHHON Kamepe U OTCTOWHOM 30He 20 MUH.
BricoTa ¢oratopa Hp=3 m.
Huamerp diotaTopa onpenensiercs 1o 3aBUCUMOCTH

1

4.Q,-t P
¢ ]
z-H, 60
rze t- Bpems npeObiBaHus BO (I0TaToOpe, MUH.
KonudecTBo BBINMAaBIIETo 0cajKa, T/CYT, IO CYXOMY BEIIECTBY ONPEALISICTCS TI0 BBIPAKEHUIO:
— 5]
W633 - Q( CG‘H. - CG.K.]lo ’
rae Ceu Cpx - HAYATBHOE U KOHEYHOE COJIEPYKAHHUE B3BEIICHHBIX BEILIECTB B CTOYHOM BOJIE,
MI/TI;



Q- pacxo/ CTOYHBIX BOJ, MOCTYHAIOIIMX HA OUHUCTKY, M°/CyT.
Q=Q,t,,
r7e - BpeMs pabouero cocTostHus hjoraropa 4/CyT.
KonmuecTBo Hedrecomepskaieit meHsl (T/cyT), HAXOAST 1O GopMmyIIe:
€, ~C.J-10" W, =Q(C,, -C,)0"/B,,
¥ " e Cunn CHK- HAYaIbHOE M KOHEYHOE COIEPIKAHUE
He(TenpoayKTOB B CTOYHOM BOJIE, MI/J;
Be- conepxanue HeQTENPOAYKTOB B TIeHE, Y.

H

Kounnenrpanus CITAB B cTouHO#1 Bosie, MOCTYIAIONIEH HA YCTAHOBKY Ca , 1 B BOJE II0CIIE

noouncrku &o ornpeaensiercs no GopMyam:

CG = Cnocm : l_i
100

¢ —c_ (1-B\f1-D
100 100

rae C nocm - koHneHTpanus CITAB, mocTynaronux Ha CTaHIHIO a3paliu, Mr/J;

- a¢pexTuBHOCTD ynanenus CIIAB B mporecce Gnonornyeckoit ouucTku, %o;
- a¢pexTuBHOCTE ynanenus CITAB B poriecce JOOYMCTKU CTOYHBIX BOJT

B yCTaHOBKax MEeHHOU duioTanuu, %.

Cnenatb BBIBOIBL.

3apaua 7. OnpenenuTs CyMMapHYIO TI0MAAb (GUIBTPOB U YKCIIO GUIBTPOB HA CTAHIIUU
JIOOYHUCTKH.

HcxonHble naHHbIe BapunaHTsl
112|3|4(5/6|7|8]9]|10

Q, , ThiC.M%/CyT

n

Vp., M/

PacueTHyl0 CyMMapHyl0 ImUomans (GuIETpoB £ , M2, ¢ 3epHMCTOH Harpyskoi

OTIPENIETISIOT 10 hopMyIIe:
_ Q,+Q,
24V, —0,4n-V, -t

rae Q. PACUYETHBIH MPUTOK BOJBI HA COOPYKEHHUS, M /CYT;

Q. LUPKYJISLUOHHBIM pacXo, BKIIOYAIONIIUI pacxo/l BOJbI Ha TPOMBIBKY (DHMIIBTPOB U
6apabaHHBIX ceTOK M°/cyT. JIjisl OpUEHTUPOBOYHBIX PacueToB cileayeT npuHuMath =0,025(pu
0JIHOI TpoMbIBKe (punibTpa B cyTkH) U =0,05(11pu 1BYX MPOMBIBKAxX B CyTKH); LlupKynsaunoHHbIN
pacxoaJuIsl HEUETHBIX HOMEPOB BapMaHTOB NPUHATH paBHbIM 0,025, 17151 4€THBIX HOMEPOB
BapuanToB —0,05;

L. IPOIOJDKUTEIBHOCTD MIPOCTOSI OJJHOTO (PMIIBTPA BO BpeMsl IPOMBIBKM U cOpoca MepBoro
¢unbTpa, npuMepHo 5 MuH. B 1 yac;
n

Vo . pacueTHasi CKOpOCTh (PUIIbTpallMK IPH POPCUPOBAHHOM pexkume, 5-12 m/gac.

3. Yucno ¢puiabTpoB Ha CTAHIUU TOOYUCTKH OPUEHTHUPOBOYHO OMPEEINSIOT 10 hopMyIe:
N =0,5JF =4

- YHUCJIO ITPOMBIBOK OHOTO (bl/IJ'IBTpa B CYTKH,

[Tnomane onHOTO GUIBTPA, (M%)
Fq) =F/N <50-60

Yucno GuiasTpoB m, HaxoAsmuxcs B pemonte npulN>20,m=3; npuN<20,m=2.
O6ee uncio GUIBTPOB, (M2)
N,;=N+m.



Crenatsb BBIBOJLI.

3agaua 8. Paccuutath 00BEM  3a/IepKUBAEMBIX  B3BCIICHHBIX  BEIECTB
He(DTEPOAYKTOB 3a CYyTKH B HE(DTCYIOBHUTEIISX.

HUcxonusie naHunie BapuanTel
1(2|3(4|5(6|7|8[9|10

Cess , MI/II

C,, Mr/

Q, teic.M%/cyT

n, %

HedreynoButenn mnpuMEHSIOT JUJII MEXAHWYECKOH OYMCTKH CTOYHBIX BOJ
HEe(TENPOAYKTOB, CIOCOOHBIX K TPAaBUTAMOHHOMY OTJIEICHHUIO (BCIUIBIBAHUIO), U
OCKIAFOIINX TBEPIBIX MEXAaHUUECKUX MPUMECCH.

O6meM (M), 3a1epXKIBAEMOT0 0caIKa (B3BEIICHHBIX IpUMeceii) 3a 1 CyT. ompeensercs 1o
dbopmyre:

C, -Q-n-107°

636 = ’
?/333 : BG36
rae Caso - KOHIICHTPAIIMs B3BEIICHHBIX BEIIECTB B CTOYHOM BOJIC, MI/JI;
- 06BEM CTOUHBIX BOJI, OCTYMAIOIMX B HE(YTETOBYIIKY, M°/CYT;

Yess _0OBbeMHAS MAcCa YaCTHI[ 0CAIKA, T/M,

Beaa - pnaskuocTs ocajika, %: cBexeBbIaBIIero - 95% npu oosemHoM macce 1.1 /M,

ciexasiierocs - 70% npu oobeMHo# Macce 1.5 /™

n

oT
oT

- IPOLCHT 3aJICPKaHUA OCAKIAOIMIUXCA HpHMeCGﬁZ AJII TOPU30HTAJIbHBIX He(bTeJ'IOBy'H_IeK - 60-

70%, 1t MHOTOSIPYCHBIX U pafinaibHbIX - /5%.
KomuuecTso (M%) 3aepskaHHbIX He)TENPOAYKTOB B 1 CYT., onpeensercs mo Gopmye:

Q- c, 10"
B, -7,

H

e B, . MMPOLCHT COACPIKAHUSA He(bTH B O6BO,Z[HCHHBIX He(l)TerO)IYKTaX, MPUHHUMACTCA paBHbIM

70%;

¥n - 06BeMHas Macca 0OBOJIHEHHBIX HeTENPOayKTOB, paBHas 0.95 /M3

Cu. KOHIIEHTpaIusi HehTEPOAYKTOB B CTOYHOM BOJIE, MI/II.

Crenartb BBIBOJEL.

33[{3'—[3 9. Paccuurtath 00bEM A9POTCHKA MJIA OYUCTKH CTOYHBIX BOI 000raTUTEIHLHOrO

PEINPUATHSL.

HcxonHpie JaHHBIC BapuanTbl
112(3/4|5|6|7|8(9]10

La, Mr/a

Lt, mr/n

Qpacy , M/

ABpPOTEHKH TPEJICTaBISIIOT cOO0M TITyOOKHEe IPOTOYHBIE Pe3epByaphl ¢ OTCTOMHUKOM. B
a’POTEHKaX IIPOUCXOAUT IIOCTENIEHHOE YMEHBIIEHUE KOJIMYECTBA OPraHUYECKHUX BELIECTB, a30Ta

aMMOHMIHOTO, HUTPATOB, HHUTPUTOB, 3a CHYET pa3pyUIeHUs HUX MHKPOOpPraHHU3MaMHu

MUHepam3zaTopamu. [Ipo1omKUTeIbHOCTD TPEOBIBAaHMUS CTOYHON BOJIBI B @3pOTEHKE He Oojee 12
4acOB U 3aBHCHUT OT KOJIMYECTBA I10JaBAEMOr0 BO3JyXd, MUKPOOPraHM3MOB, HAXOIALIUXCA B
AKTUBHOM WJI€, KOTOPBIA B BHUJE XJIONBEB IIPOHU3BIBAECT BCIO TOJILY BOJbI, U OT CTCIEHU

3arpsi3HEHUS] CTOKOB.
IIpoaomKUTENBHOCTD adpaliky t, 4ac, B a3pOTEHKaX ONpEeAeIseTCs:



IJG - L‘ t — I;a - [ﬁ
a-(1-8)-p’ a-(1-S)-p’

t =

rae La. koHueHTpanust bBI1Kom mocTymnaomel B a3poTEHK CTOYHOM BOBI, MI/JI;
BIIK- 6uonoruueckas motpedHOCTh Kuciopoaa, Mr O2/mH20;

L. koHneHTpanus bITK nom 0unIieHHON BOABI, M/,

a - 103a una, /71; npu La < L<100, a=3; 100 2 =150, a=3,4;

<150 L,<200, a=3,7; npu La > 150, a = 4,5;

S - 301bHOCTB HIIA, B OJSX CIMHHIIBL; U a3POTEHKOB HA MOMHYIO H HETOIHYIO OYHCTKY
caenyet npuHumats = 0,3;

P CpenHsIsl CKOpOCTh okucieHus 3arpssHeHui, M BIIKomHa 1 T 6€330J1bHOTO BelecTBa niia

3a 1 vyac (mpunoxenue 1).

HCO6XOHHMBIﬁ 00BeM AOPOTCHKA w . M3, pacCUrUThIBACTCA 110 3aBUCUMOCTH:

W =Q -t,
Q

rae < Pec - paCYETHBINM 00BEM CTOYHBIX BOJI, M°/4gac.
BriBoaBI 110 3a/1a4€.

pacu

2) Temwl pecpepamos

1. Oxcrparupyemsle BemecTBa. OnpeaeneHne MUHEpaabHbIX Macell.

2. UccnenoBaHue OYUCTKH CTOYHBIX BOJ OT MBILIbSIKA. .

3. OuncTKa CTOYHBIX BOJ XJIOPHOM U3BECTHIO.

4. UccnenoBaHue 3J€KTPOXUMUYECKOIO METOA OUYUCTKU CTOYHBIX BOJ.

5. TlpuHUUIIBI TOCTPOEHUS TEXHOJOTUYECKUX CXEM 000TalleHHs C y94€TOM 000pPOTHOTO BOJIO-
cHaOXKeHusl.

Bompocs! k 3auery

1. KakoBa 3a1a4a ¥ poiib OYMCTKHA CTOYHBIX BOJI B IIOBBIIICHUN KOMIUIEKCHOCTH
UCIIOJIb30BAaHUS ChIPbS U 3aIUTE OKPY>KAIOLIEH CpeJIbl.
Kakwue BubI 3arpsi3HEHNsI CTOYHBIX BOJ] BBl 3HaeTe?
Knaccugukarus u kpaTkast XapaKTEpUCTHKA CITIOCOO0B OYMCTKU CTOUYHBIX BO/I.
EcrecTBeHHas OUMCTKA CTOYHBIX BOJ B XBOCTOXPAHIITHINAX.
CymHOCTh MEXaHMYECKOTO CII0C00a OYUCTKH.
OCHOBHBIE arnmaparkl, MCIOJIb3YeMbIe TSI MEXaHUIECKOH OYHCTKU CTOYHBIX BOJI.
3HavyeHne BoJoo00poTa Ha 000oraTUTENbHBIX (habpukax?
DIEKTPOXUMUYECKUN CITOCOO OUHCTKH.
Kakue Tpu nporiecca MOKHO BBIICIUTH IPU XUMHUECKUX CIOCO0aX OUYUCTKH?
. OCHOBHBIE peareHThl, MPUMEHSIEMBbIC TSI XHMUYECKON OYNCTKU CTOYHBIX BOJ.
. OCHOBHBIE amnmaparsl, UCTIOJIb3YEMbIE I XUMUYECKONH OYMCTKHU CTOYHBIX BO/I.
. OuncTKa CTOUHBIX BOJ (PU3UKO-XUMUYECKUMU CIIOCO0aMHU.
. ®U3UKO-XMMHUYECKHE OCHOBBI MOHHOTO OOMEHa.
. OU3UKO-XUMUYECKHE OCHOBBI SKCTPAKIIHH.
. ®U3UKO-XMMHUYECKHE OCHOBBI aJICOPOITUH.
. OCHOBHBIE anmnaparsel, UCIOJIb3YyeMbIe Il (PU3UKO-XUMUYECKON OYUCTKU CTOUHBIX
BOJI.
17. OcHOBHBIC IPUHIIUATIBI OMOJIOTUUECKHUX CITIOCOOOB OUHCTKHU.
18. O6BsicHUTE TIPUHIMII ACHCTBUS U YCTPOHCTBO OMODHIIBTPA.
19. TlpuBeauTe cXeMy OYHUCTKH CTOYHBIX BOJ| YIIIEOOOTaTUTENHLHON (haOpuKH.

LCoNoO AWM

PR R R R
O WNREO



20.
21.

22.
23.

24.

25.
26.

[TpuBenuTe CXeMy OYHCTKU CTOYHBIX BOJ] IIPU OOOTAIICHUHN KEIIE3HBIX PYII.
[IpuBenure cxeMy OYMCTKM CTOYHBIX BOJ  obOorarutenbHoi  (alOpukw,
nepepabaThIBaIONICH CyIbQUIHYIO TOTUMETAIUTHYECKYIO PYAIY.

[TpuBenuTe cxemy OYHCTKU CTOYHBIX BOJ] H3BECTHIO.

[IpuBeauTe cxemMy XUMHUYECKOM OYHUCTKHA CIMBOB CIYCTUTENEH KOHLEHTPATOB
MEIHbIX, IUHKOBBIX U CBUHIIOBBIX PY/I.

[TpuBenuTe cxemy pa3aesibHON 00pabOTKHU CMBa KOHIICHTPATa U XBOCTOB CBUHIIOBO-
IIMHKOBOM 00oraTuTeNhbHOU (HaOpuKH.

[ToaroToBKa BOABI JAJIsl €€ MCIIOIH30BAHKS B OOOPOTHOM BOJIOCHAOKCHHUH.

CniocoObl cOopa 0OOPOTHBIX CTOYHBIX BOJA Ha (GadpuKax ¢ pa3JIuYHBIMH CXEMaMU
oOoraieHus.



TEXHOJIOT'HTYECKASA KAPTA JUCHUIIVIMHBI

OCHOBHAA OBPA3OBATEJIBHASA TPOI'PAMMA

21.05.04 T'opHoe neno
crmenuaJaan3anusa Ne 6 «Oﬁoramelme MO0JIE3HBIX HCKOITACMbIX»
(xop, HaTpaBIIeHUE, IPOQILIIH)

TEXHOJIOI'HYECKASA KAPTA

udp muctumnmune: o PYII | b1.B.OJ1.7
Jucnumiza | O4uHCTKA CTOYHBIX BOJI M 000POTHOE BOJOCHA0KEHHE
Kypc |56 |cemectp | AB
Kadenpa | I'opHoro nesna, Hayk o0 3eMJie M NPUPOA00OYCTPOIicTBA
Baproxuna Upuaa MuxailJioBHa, CTApPIINi MPenoaBaTeb
®.1.0. npenoaasarernsi, 3BaHUE, TOJKHOCTh Kadeapbl TOPHOTO J1eJia, HAYK 0 3emJie U
NPHPO000YCTPONicTBA
D61 TpyaoeMKOCTbuac/3ET | 180/5 | Kon-Bo cemectpoB | 2 | ®opma KOHTpons | 3a4eT ¢ OLEHKOI
HKOGm./TeK, cem. |6/6 II—A[P/CMO&.LI./TCK. cem. |12/12 I-]]EOGM./TEK. ceM. |'/' I CPC 0011./TeK. ceM. | 158/158

Komnerenuuu odyuaromerocs, popMupyembie B pe3yJbTaTe 0CBOCHHS JUCHHUILIHHBI:

- TOTOBHOCTBIO IEMOHCTPHPOBATH HABBIKK Pa3pabOTKH IJIAHOB MEPOIIPUSATHH 110 CHIKEHUIO TEXHOT€HHOM Harpy3KH
MPOM3BOJICTBA HAa OKPY’KAIOIIYIO Cpey P SKCIUTyaTallMOHHOM pa3BeiKe, 100bIde 1 nepepaboTKe TBEPIBIX MOJIE3HBIX
HCKOIaeMBbIX, a TAKKe P CTPOUTEIBCTBE M IKCIUTyaTallul NoA3eMHBIX 00bekToB (I1K-5);

- TOTOBHOCTBIO IEMOHCTPHPOBATH HABBIKK Pa3pabOTKN CHCTEM 110 00ECTICUEHHIO IKOJIOTHYECKOHM U MPOMBIIUICHHON
0€301acHOCTH MPH IPOU3BOJICTBE palbOT 10 HKCIUTyaTallHIOHHON pa3BelKe, J00b4e 1 nepepaboTke TBEPbIX TOJIE3HBIX
HCKOMAaeMbIX, CTPOUTEIBCTBY M IKCILTyaTalluy Moa3eMHbIX 00bekToB (ITK-21);

- CIOCOOHOCTH BBIOMPATh M PACCUUTHIBATH OCHOBHBIE TEXHOJIOTNUECKUE MapaMeTpbl 3()(HEKTHBHOTO U 3KOJIOTHYECKH
0€30MacHOT0 TPOU3BOACTBA PadOT MO epepaboTKe 1 00OTAIICHUIO MUHEPAIBHOTO ChIPhs HA OCHOBE 3HAHMI MPUHIIUIIOB
MPOEKTUPOBAHHS TEXHOJIOTMUECKHX CXEM 000TraTUTENBHOTO MIPOU3BOJICTBA U BBIOOPA OCHOBHOTO U BCIIOMOTaTEILHOTO
oborarutensHoro obopymosanus (IICK-6.3);

. MaxkcumajibHoe
Kon ¢popmupyemoii KoauyectBo Cpok
Copep:xaHue 3a1aHus . KOJIHYeCTBO
KOMTETEeHIUH MeponpusiTHi NMpeaoCcTaABIeHUS
0aJJ10B
Beoonwuii onox
He npexycmotpen | | | |
OcHo6éHOIl 010K
[oxroroBka pedeparor
A pedep 3 21 B tedenue cemectpa
10 TEME
Perenue 3anau 1 10 B tedenue cemectpa
ll:llléi?'g% I'pynnosas guckyccust 4 16 B Teuenue cemectpa
' [MoxroToBka omopHOTro 1 8 ITo cormacoBaHuIo C
KOHCIICKTa peroiaBaTeIeM
ITo cormacoBanuio ¢
CocraBieHue rioccapus 5
peroiaBaTeIeM
Bcero: 60
N Bompoc 1 20
TIK-5, 21; TICK-6.3 3a4er ¢ OLIEHKOU P ITo pacrucanuto
Bompoc 2 20
Bcero: 40
Hroro: 100

Jlonoanumenvhutii 010K

He npenycmoTpen | | | |

[Ikana omeHWBaHUS B paMKaxX OaluIbHO-peHTHHTOBOU cucTeMbl MAIY: «2» - 60 GamioB u meHee, «3» -
61-80 6amnos, «4» - 81-90 6amios, «5» - 91-100 Gay0B.



	Сделать выводы.
	Расчетную суммарную площадь фильтров , м2, с зернистой нагрузкой определяют по формуле:

	Площадь одного фильтра, (м2)

