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5. | ®opma 0bydeHus ouHas
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2. IlepeyeHb KOMMeETEHIHIA

- TOTOBHOCTH JICMOHCTPHUPOBATh HABBIKM Pa3paOOTKH IUTAHOB MEPOIPHUSATUH IO CHIKECHHUIO
TEXHOTEHHOW HArpy3Kd TIPOHM3BOJICTBA HA OKPYXKAIOIIYIO Cpedy TMpH DKCIUTyaTallHOHHON
pasBenke, T00bIYe U MmepepadO0TKe TBEP/BIX MOJIE3HBIX HCKOMAEMBIX, & TAK)KE TIPU CTPOUTEIHCTBE
U 9KCIUTyaTaluu moa3eMHbIx 00bekToB (ITK-5);

- TOTOBHOCTH JICMOHCTPHUPOBATh HaBBIKU Pa3pabOTKU CHCTEM MO 00SCIIEYCHHIO YKOJIOTHUSCKON U
NPOMBIIIJICHHON O€30MacHOCTH MPH TPOM3BOJCTBE pabOT IO SKCIUTYaTallMOHHOW pa3BelKe,
no0bue W mepepadoTKe TBEPIBIX IOJIE3HBIX HMCKOMAEMBIX, CTPOUTEIIBCTBY M JKCIUTyaTaIlHH
noa3eMubIXx 00bekToB (ITK-21);

- CIIOCOOHOCTH BHIOMPATh U PACCUUTHIBATH OCHOBHBIC TEXHOJIOTMYECCKHE MapaMeTphbl 3 (HEKTHBHOTO
Y SKOJIOTHUECKH 0E€30MacHOr0 MPOU3BOACTBA PA0OT MO MepepaboTKe U 00OTAIIEHHIO MUHEPATHLHOTO
CBIPbSI HA OCHOBE 3HAHWH MPHHITUIIOB MPOSKTUPOBAHUS TEXHOJIOTHYECKUX CXEM OOOTaTHUTEIHLHOTO
MIPOM3BOJICTBA U BHIOOpPAa OCHOBHOTO U BCHIOMOTaTenbHOro oboraturensHoro odopynoBanus ([TCK-

6.3).




KpnTepnn H TIOKAa3aTE¢JIM OCHUBAHUA KOMHeTeHIIPII?I 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
KOMIIEeTeHIMii
us
TIK-5, 21 POIb ¥ MECTO OYUCTKH CTOYHBIX BOJ VYcTHBIH ompoc,
TpH TepepaboTKe yIieH, pya YepHbIX, pedepar,
1. IlepedeHsp crtocOOOB OYUCTKH CTOYHBIX BOI. HBCTHBIX H PCIKIX MCTAILIOB, Aabopatopuaz padota
CTPOUTEIBHOTO U TOPHO-XHUMHYECKOTO
CBIPBSI, IIPOJYKTOB TEXHOTCHHOT'O
MPOHCXOXKACHHS
I1CK-6.3 TEOPETUYECKHUE OCHOBBI, aHAIM3UPOBATh VYcTHsIi onpoc,
KOHCTPYKLIMH, TEXHUYECKHE pe3yNbTaThl pedepar,
XapaKTepUCTUKH, IKCIUTyaTallHOHHbIE ucciaeq0BaHui B o0nacTu nabopartopHas pabora
JIaHHBIE 000PYIOBaHUS U aIllapaToB TEOPHH, IPAKTHKU U
TEXHOJIOTUH OYHCTKU
CTOYHBIX BOJ C LETBIO UX
2. MexaHuueckuil crnoco® OYHCTKH CTOYHBIX MPaKTUYECKOTO
BOZI. NPUMEHEHHS;
BEIOMPATH CITIOCOOKI U
METOJbl OYMCTKU CTOYHBIX
BO/I, YUCIIO TPEOYEMBIX
annapaToB M MalllvH,
MPUMEHSEMBIX IS
OYHCTKHU CTOYHBIX BOJ[
I1CK-6.3 TEOPETUIECKHUE OCHOBBI, aHATN3UPOBATh YcTHBI onpoc,
KOHCTPYKIIMH, TEXHUYECKHE pe3ynbTaThl pedepar

3. Xumuyeckue Croco0bl OUMCTKU CTOYHBIX BOJI.

XapaKTEPUCTUKH, SKCILTyaTallHOHHBIE
JlaHHBIe 000PYIOBaHUS U alapaToB

HCCIIeIOBaHUN B 00acTH
TEOPHUH, IPAKTUKH H
TEXHOJIOTUH OYHCTKU
CTOYHBIX BOJ[ C LENBIO UX
MPAKTUIECKOTO
MPUMEHCHUS;

BEIOMPATH CITIOCOOBI U
METOIbI OYMCTKU CTOUHBIX
BOJI, YUCIIO TPEOYyEeMBIX
amnmapaTroB M MAIlliH,
MPUMEHSICMBIX JIJIS
OYHCTKH CTOYHBIX BOJ




4, OHU3UKO-XMMHUYECKHE CIIOCOOBI

CTOYHBIX BOJ.

OYHUCTKHU

[1CK-6.3

TEOPETUYECKHUE OCHOBBI,
KOHCTPYKLIUU, TEXHUYECKHE
XapaKTepUCTUKHU, SKCIIITyaTallUOHHBIE
JaHHBIE 000PYAOBAHU 1 aIIapaToB

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

BEIOMPATH CITIOCOOHI U
METOJIbl OYUCTKH CTOYHBIX
BOJI, YUCJIO TPEOYEMBIX
annapaToB M MalllvH,
MPUMEHSEMBIX IS
OYKCTKH CTOYHBIX BOJI

VYerHblii onpoc,

pedepar,
JabopaTopHas paboTa

I1CK-6.3 TEOPETUYECKHUE OCHOBBI, aHAIN3UPOBATh VYcTHsIi onpoc,
KOHCTPYKIIH, TEXHUIECKHUE Ppe3yNbTaThI pedepar
XapaKTEePUCTHKH, IKCIUTyaTa[HOHHBIE HCcIIe0BaHNi B 00nacTu
JaHHBIC 000OPYAOBAaHUS 1 aIllapaToB TEOPHH, IPAKTHKH U
TEXHOJIOTUH OYHCTKU
CTOYHBIX BOJ] C IIEJIBIO UX
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
IK-5, 21 TEOPETHICCKHUE OCHOBEI, 000CHOBBIBATh BOJIHO- Pedepar
6. TexHOMOrMYECKHE CXEMBl OYHMCTKH CTOYHBIX
[1CK-6.3 IIPUHLMIIBL IOCTPOEHUS LUIAMOBBIE CXEMBI U
BOJI 00oraTuTeNbHBIX (habpuK.
TEXHOJIOTHYECKHX CXEM CHCTEMBI BOJIOCHAOKEHHUSI
[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, | HCIIOJIb30BAHUS €€ B
7. O60pOTHOE BOJIOCHAOKEHHE. i
000pOTHOTO BOJTOCHAOKEHHS, € y4eToM 000pOTHOTO 000poTHOM
9KOHOMHYECKUHT dPPEKT U BOZIOCHAOXKEHUS BOZIOCHA0XKEHUHN

9KOJIOTHUYECKHUH (hakTop




Kpurtepuu u mkajiabl olieHUBaHUSA

1. Pewrenue 3agau

10 Gayna BBICTABIISETCS, €CIIM CTYIEHT PEIII BCE PEKOMEHIOBAaHHBIC 3a][auH, MPABUILHO
U3JI0KHWJI BCE BapUaHTBl HMX PEIICHUs, apryMEHTHUPOBAB WX, C 00s3aTeIbHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPIKAHUIO ITO HEOOXOIMO).

3 Oayia BBICTABIISCTCS, €CIM CTYACHT pelyl He MeHee 85% peKOMEHJIOBaHHBIX 3ajiad,
NPaBUIBHO M3JI0KUJI BCE BAPHAHTHI PEIICHHS, apT'YyMEHTHPOBAB UX, C 0053aTEIILHOM CCHIIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 110 COJIEPKAHUIO 3TO HEOOXOIUMO).

2 Oamna BBICTABISIETCS, €CJIM CTYIACHT pelIw He MeHee 65% peKoMeHJIOBaHHBIX 3ajad,
NPaBUIBHO M3JI0KWJT BCE BAPUAHTHI UX PELICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKOM
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJIEPIKAHHUIO 3TO HEOOXOAUMO).

0 GayIoB - ecu CTyJAeHT BBIMOIHUI MeHee 50% 3amanus, /Wi HEBEPHO yKa3al BApHUAHTHI

PCLICHUS.

2.

Kpurepun ouenku pedepara

Banabl

XapaRTepncTnKn OTBE€TA CTYACHTA

- CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWII ITPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 U3JIaraer;

- ONUPAsCh HA 3HAHHS OCHOBHOHW W JIOTIOJIHUTEIBLHOW JIMTEPATyphl, TECHO
MPUBS3BIBAET  YCBOCHHBIC HAy4YHBIC IOJOXKEHUS C  MPAKTUYCCKOM
JEATEIBHOCTBIO;

- yMeJIO OOOCHOBBIBACT U APTyMEHTHPYET BBIIBUTAEMbIC UM UJICH,

- JienaeT BHIBOIBI K 0000IIEHH;

- cBOOOJIHO BJIAJICET NOHATUIMU

- CTYAEHT TBEPJO YCBOWJ TEMY, 'PaMOTHO M MO CYIIECTBY H3JIaraer ee,
OMUPAsICh HA 3HAHUS OCHOBHOW JIUTEPaTYpHI;

- HE JIONYCKAaET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TPAKTUUYECKOMN JACSATEIHHOCTHIO;

- ApryMEHTHUPYET Hay4YHbIE MOJ0KECHHUS;

- JenaeT BLIBOJBI 1 0000IICHU,

- BIIaJICET CUCTEMOM OCHOBHBIX HOHSTHI

- TeMa pacKpbITa HEJOCTATOYHO YETKO M IOJIHO, TO €CTh CTYJIEHT OCBOMII
npobiaeMy, MO CYIIECTBY H3JaraeT ee, ONUpPascCh Ha 3HAHUSA TOJIBKO
OCHOBHOW JIUTEPATYpBHI;

- JIONYCKaeT HeCYyIIeCTBEHHbIE OTMOKHU U HETOYHOCTH;

- HCTIBITBIBACT 3aTPYIHECHHS B IPAKTUICCKOM IPUMEHEHUH 3HAHUIA;

- cnabo apryMeHTUPYET HaYYHbIE TOJIOKEHUS;

- 3aTpyaHSAETCA B JOPMYITMPOBAHUH BHIBOJIOB U 000OIICHHMIA;

- YACTUYHO BJIAJIEET CUCTEMOMN MOHITHI

- CTYZICHT HE YCBOWJI 3HAYUTEIHLHOU YaCTH TTPOOIIEMBI;

- IOITYCKAaeT CYIIECTBEHHBIE OLTUOKH M HETOYHOCTH MIPU PACCMOTPEHHH €€;
- HCTIBITBIBAET TPYAHOCTH B IPAKTUIECKOM TPUMEHEHNN 3HAHUIA;

- HE MOXET apryMEHTUPOBAaTh HAyYHbIE MOJOKEHHUS;

- He OPMYJIMPYET BHIBOJIOB U 0O0OIICHMIA;

- HE BJIaJICET NOHATUNUHBIM annapaToM

3. I'pynnoBasi nuckyccusi (YyCTHbIe 00CYKIeHHs MPo0JeMbl WM CUTyaluu, pa3oop
KOHKPETHBIX 3a1a4)

Kpurtepuu oneHuBanus banbl

© O0yYAIONIMIICS OPUEHTUPYETCA B MpoOsieMe OOCYKIEHHUs, TPaMOTHO 4




BBICKA3bIBa€T W 00OCHOBBIBACT  CBOM CYXKJICHUSI, BIIaJICET
npodeccnoHaTBEHOM TEPMHHOJIOTHEH, OCO3HAHHO MIPUMCHSICT
TEOPETHYECKUE 3HAHUWSA, MaTepHall M3jaraet JOTHYHO, TPaMOTHO, 0Oe3
OIINOOK;

® [P OTBETE CTYJICHT IEMOHCTPHUPYET CBS3h TCOPUHU C TPAKTHUKOM.

¢ 00y4JalIIMICAd T'PaMOTHO W3JaraeT MaTepHall, OPUCHTHUPYETCS B
npobseMe OOCYKIEeHHUsI, BIaAceT MPOPECCHOHAIBHOW TEPMHHOJIOTHUCH,
OCO3HAHHO TPUMEHSET TEOPETHUECKHUE 3HAHMS, HO CoJepkaHue u (popma
OTBETa UMCIOT OT/ICJIbHBIC HETOYHOCTH,

© OTBET NPABWILHBINA, MOJHBIN, ¢ HE3HAYUTEIBHBIMU HETOYHOCTSIMHU WIIH
HEJIOCTATOYHO ITOJTHBIH.

e O0yJarommiicss W3JIaraeT Marepual HEMOJTHO, HEeMOCIe0BaTeIbHO,
JOIYCKAeT HETOYHOCTH B OTPE/ICIICHUN TTOHITHIA, HE MOXKET J0Ka3aTeIIbHO
000CHOBATh CBOM CY)KJICHUS; 0
® 0OHAPY)KMBAETCS HEJIOCTATOYHO TIIYOOKO€ IOHMMAaHUE H3YYEHHOTO
MaTepuaa.

4. OnopHbIii KOHCIIEKT

OI’lOPHbll? KOHCnEéKm- Imo COKpauieénnas 3anucob KpPpynHO20 onoka usyuaemoco
mamepuaia, Komopai nomosicem cmyoeumaM cmpykmypupoeamsb 3HAHUA, ZPDAMOMHO U
MOYHO eocnpouseecmu u3y’leHHblﬁ mamepuai npu noozomoeke K IK3AMEH) .

Baniasl Coaep:kaHue KOHCIEKTA
8 3aIIMCaHbl BCEC TEMbI, BbIACJICHBI I'JTABHBIC (KJHO‘I@BI)IG CJ'IOBa); HCITIOJIB30BaHbI
CUCTEMBI YCIOBHBIX 0003HaY€HH, CHMBOJIOB U T.1I.
7 3aIMCaHbl BCE TEMBI; BBIJICIICHBI TJIaBHBIC (KJTFOUYEBBIC CII0BA)
5 3aITMCaHbl BCE TEMBI

5. BoinojHeHue 3aJaHUsA HA COCTABJIEHUE rjoccapus

Kputepun onenkn KosnnyectBo 0a/1110B
1 AKKypaTHOCTh M TPAMOTHOCTb U3JIOKEHUS, paboTa COOTBETCTBYET 9
110 0(OPMIICHHIO BCEM TPEOOBaHHSIM
2 MOJIHOTA UCCIIEIOBAaHUS TEMBI, COJIEpKaHME TIIoccapus 3
COOTBETCTBYET 33JJaHHOU TEME
HNTOTI'O: S 6as10B

Tunogvlie KOHmpobHble 3A0AHUA U MeEMOOUUECKUe MAmepuanvl, Onpedensioujue
npouedypsvl OUEeHUGAHUA 3HAHUI, YMEHUIl, HABLIKOE U (U1u) Onvima OeamenbHOCmu,
XaApaKmepusylowux Imansvl  Qopmuposanus KoMHemeHuul 6 npoyecce O0C80eHUs
00pazoeamensvHoil nPoPamMmol

1) Tunoevie 3a0auu c pewienuem

3apaua 1. IlpemnoxeHsl 1Ba BapHaHTa OYMCTKH CTOYHBIX BOJ, O0ECHEYHBAIOLINE
OJIMHAKOBYIO CTENEHb OYMCTKU BOJBI OT BPEIHBIX BellecTB. BriOpaTs Hanbosee r¢heKTUBHBII
BapUaHT OYHUCTKH, UCXOJSI U3 CICIYIOUINX YCIOBUH:




[Ipon3BOaUTENBLHOCTH
YCTAHOBKH 10 CTOYHOMN

KanuransHsie BIOXeHUS,
ThIC. pYO. (K)

["omoBBIC SKCIITYyaTallMOHHBIE
3aTpaThbl HA OYUCTKY, THIC.

BOJE, TbIC.Ms/FOI[ py0./ron
1 BapuaHT 2 BapuaHT 1 BapuaHT 2 BapuaHT 1 BapuaHT 2 BapuaHT
500 500 4500 6000 35000 25000

B kauectBe Kpurepus BbIOOpa ONTHMAJIBHOTO BapuUaHTa MPHUHITH MHUHUMYM
npuBegeHHbIX 3aTpat: C+ E;ZK - min

[lpu pacuere TPHUBEACHHBIX® 3aTpaT Ha OYKMCTKY CTOYHBIX BOJ HOPMATHUBHBIN
ko3 urmeHT 3G HEKTUBHOCTH KAIUTAJIOBIOKEHUN TPUHATH paBHbIM E,=0,15

Ecnu 06a BapmaHTa 00ecreynBalOT OJMHAKOBYIO CTEIEHb OYMCTKHU BOJBI OT BPEIHBIX
BEIIECTB U 3aTpaThl OYAYT CTPEMUTHCS K MUHUMYMY, TO CIEAYyeT BbIOpaTh Haubojee IelIeBbIil
BapHUaHT OYHCTKU.

Pemenue. Boimonuum pacyer npuBeAeHHbIX 3aTpaT no ¢popmyne 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 s pextuBHBIM siBIsIeTCS 2 (BTOPOI) BapHaHT, KaKk HanOoJIee JICIeBhIi.

3agaya 2. 3a OTYETHBIM TOJ MNPEANPUATHEM, pacIOIOKEHHbIM B obOsactu N
NPOM3BEJCHBl BBIOPOCHI BPEIHBIX BEUIECTB B OKPYKAIOIIyl0 cpeny. Vcmonb3ys maHHbBIE
TaOJUIIBI, OMPEACTUTE IUIATS)KU TNPEANPHUITUS 3a 3arpsS3HEHHE OKpPY)KAIOLIeH Cpeipl, eCiH
U3BECTHO, YTO BCE BBHIOPOCHI HAXOIATCS B TpelesiaXx BPEMEHHO COTJIAaCOBAaHHBIX HOPM
(YTBepKJIEHHBIX JUMHUTOB).

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

[TnaTexwu 3a 3arpsi3HEHUE OKPYXKAOIICH CPENlbl PACCUUTHIBAIOTCS 10 hopMmyIie:

rIe

4
P~ - cymma nnaTesxa IpeanpusATHS 33 BHIOPOC BELIECTBA,

Pi

HOPMAaTHBa,

X o
WI - IpEACIIbHO JOITYCTUMbBIN BBI6p00 -0 B€ICCTBA.

P

T
R

= t=1

, P . CYMMAapHBIN IIATEX.

D= 1=1,1*[ 125%40+5*125*201 = 19250 py6.
»=1,1*[ 1500*100+5*1500*50] = 577500 py6.

P -19250+577500=596750 py6.
CyMMapHBIil TUIaTeX 3a 3arps3HCHHUE OKPYXKAIOIIEH cpeabl, KOTOPBIA JODKHO OyneT
BBITIATUTH MpeANpusiTue, paseH 596750 pyo.

- CTaBKa IlJIaTcXa 3a BBI6pOCI)I -ro0 BCIICCTBA B INpCaciax YCTAaHOBJIICHHOI'O




3agmaya 3. PaccumrtaTh mapaMmeTpbl TECKOJIOBKH [IJIi CTOKOB OOOTaTHUTEIHHOTO
MIPEATPUSITHS.

HUcxonupie naHubie BapuanTsl
112|13(4|5/6|7(8|9]10

H,, M

Uy, MM/C

V, M/c

Omax » M/c

IleckonoBKM THpeAHa3HAYEHbl [Js OCAXIEHUS MEJKOro IecKa, IpaBUid M JPYTHX
MUHEpaJIbHBIX mpuMeceil. OHM 00JerdaroT JalbHEHIIYI0 OYHUCTKY CTOYHBIX BOJ OT
OpPraHUYECKUX 3arpsA3HEHUN B OTCTOMHUKAX, a’pOTEHKaX M APYTrUX OYHMCTHBIX COOPYKEHUH.
[TeckoyIOBKM yCTaHABIMBAIOT Ha OYHCTHBIX COOPYKEHHUSAX JUIsl 3aJepXKaHUsl MUHEPAJIbHBIX
yacTull KpymHOCcThio cBeime 0.2-0.25 MM npu npomyckHod cmocobnoctu 100 M3/CyT.
HauGonpiiee mnpumMeHeHHE HaXOAAT TIECKOJOBKM C TOPU3OHTAJIBHBIM, MPSMOJUHEHHBIM
JBI)KEHUEM BOJIbl, T'OPU3OHTAJIbHBIE C KPYrOBBIM JBWKEHHEM BOJbl, TaHIEHIMAJIbHbIEC,
a’pupyemble. UUCIIO MECKOJOBOK WM OTACICHUH IECKOJIOBOK NPUHMMAIOT HE MEHEE ABYX,
IpUYEM BCE NMECKOJIOBKHU J0JIKHBI ObITh PAOOUMMHU.

L=1000-k-H, 2 2
U

]

Jmina meckonosku (L ) m, onpenensercs mo hopmyine:

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

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

- THJpaBIMYECKas KPYIMHOCTh 3a/Iep:KUBAEMOTO Iecka, uMmeromas 3HaueHus 18-24 mm/c u
3aBUCAIIAS OT IUAMETPaA OCAXKIAeMbIX YaCTHII, paBHOTO cOOTBETCTBEHHO 0,2-0,25 MM;

- CKOpPOCTh T€UEHUSI CTOYHBIX BOJ, IPH MaKCUMaJIbHOM MPHUTOKE MpUHUMaeTcs paBHOil 0,3 m/c,
npu MuHuMaibHoM — 0,15 m/c.

[TponomKUTENT HOCTh CTEKAHUSI BOJBI MPU MaKCUMAIBHOM MPOTOKE JTOJKHA ObITh He MeHee 30
c.

HeoOxoaumyto miomaas MOBEPXHOCTH MECKOJIOBKH , MZ, ONPENENSIIOT

F — Qmax 103’
0
o 3
A€ - MAKCUMAJIbHBIN ITIOTOK CTOYHBIX BOJA, M /c.

OO0mias mMprHa MeCKOIOBOK (B) , M, BBIUHCJISIETCS 10 3aBUCUMOCTH:
B=F/L.
Crenatb BEIBOJIBI.

3anaua 4. Paccuntarh Mpoa0KUTEIBHOCTh OYUCTKH CTOYHBIX BOJ B OMOJIOTUUECKHIX
npyJax.

HUcxonupie naHHbIE BapuaHTsl
112(3(4|5|6(7/8(9|10

L, Mr/n

L, mr/i

t,°C

buonornyeckue mnpyabl NPUMEHSIOT Ul OYUCTKM M JIOOYUCTKH CTOYHBIX BOJ,
coJiepKalX opraHnyeckue BemecTna. Llerecoo6pa3sHocTh yeTpoiicTBa OMOIOIMYECKHUX MPYA0B
onpenensercss KIMMAaTHYECKUMH YCIOBHSIMHM, PAaCXOAOM CTOYHBIX BOJ M KOHIEHTpalUi

3aI‘p513HeHI/If/'I B HUX, a TaKKC HAJTNUYIHUECM 3CMCIIbHBIX YU4CTKOB U UX Pa3MCUICHUS.

IIpOIOIKATENBHOCT OYNCTKA B OHOJOTHYCCKHX HPYHax °

3aBHCUMOCTH.

, cyT. OnpexaensieTcs Mo



L
lgl =a
qL

'Z,- — T
a-K '’
rme 9 - kod(urmeHT ucnapeHus: oobema npyma, s cpeaHeit noaocsl Poccun,
=0,35;
u- KOHL[CHTpaI_[I/IH OpFaHquCKHX BCIICCTB 40 U IIOCJIC OUYUCTKU, MI‘/JI;
K - xoncranTa ckopocTn peaximm.
Benuunny ciienyer npuHUMAaTh MPU:
t=5°CK= 0,05;
t=10°C,K=0.063;
t=15°C,K=0.079;
t=20°C,K=0.01.
BriBoaBI 110 3a/1a4€.

3agaua 5. Paccunrarh OTCTOWHUKH.

Hcxonnple jaHHbIE BapuanTsl
112|13/4|5/6|7(8|9]10

Cy, Mr/n

Cy, Mr/n

Q, Thic.M°/CyT

y, r/em’

K

n

a

V, MMm/c

H ™M

Ko

OtcrauBaHue sBIsETCS HanboJee pacpoCTpaHEHHBIM METOJOM YAAJEHHUs B3BEIIEHHBIX
BEIIECTB U HEPTENpOAyKTOB M3 BOJbl. OHO OCHOBaHO Ha PA3HOCTU IUIOTHOCTH BOIBI M
3arpsi3HAIOIIMX  BEIIeCTB, Ojarojaps dYeMmMy OHH JMOO BCIUIBIBAIOT HAa MOBEPXHOCTh
(He(TenpoLyKTHI), TMOO OcenaroT (B3BEIICHHBIE BEIIECTBA, YACTUIBI MeTaoB). OTCTONHUKU
IPUMEHSIIOTCS JUISl BBIIEJICHUSI U3 CTOYHBIX BOJ| HEPACTBOPEHHBIX MEXAHUYECKUX MpHUMeEced U
YaCTUYHO KOJUIOMJHBIX 3arps3HEHUI MHUHEPAIbHOTO M OPraHUYECKOTO IPOUCXOXKICHUS.
OTCTOWHUKHM MOTYT NMPUMEHSTH AJISl IPEIBAPUTEIBLHON OYMCTKH CTOYHBIX BOJ C MOCIEAYIOLIEH
OMOJIOTMYECKON OYHCTKOM, a TaK)Ke U KaK CAMOCTOSATENIbHbIE COOPY)KEHUS, €CIIH 110 CAaHUTAPHBIM
YCIIOBUSIM JIOCTATOYHO OTJIEJIEHHE TOJIBKO MEXaHUYECKUX MTPUMECEH.
2.Heo6xoanMelii 3 GeKT OCBETICHHUS CTOYHBIX BOJ B %0 ONpeeNsieTcs U3 BhIpaKeHUS:

= ﬁlOO%,

1
I/Ie ¥ - HaYallbHas U KOHEYHasl KOHIIEHTPAIlMU B3BEIIEHHBIX BEIIECTB B CTOYHOM BOJIE, MI/T;

Tun oTcToiiHWKAa W €ro KOHCTPYKIMIO CJIENYyeT BBIOMpPATh C YYETOM IMPOITYCKHOU
CIIOCOOHOCTH CTAHIIMM OYHMCTKH CTOYHBIX BOJI, KOHIICHTPAIIMM M XapaKTepa HEepPacTBOPEHHBIX
nmpuMecei B BOJIe, Clioco0a HaMeYeHHOW 00pabOTKM OCaKa, yCIOBUNM CTPOUTENLCTBA. Y YUThHIBAs
TO, YTO OTCTOMHHKH Pa3JIEISIFOTCS Ha TPU OCHOBHBIX KOHCTPYKTHUBHBIX THIIA B 3aBUCHMOCTH OT
HAIpaBJIEeHUs JBWKEHHSI BOJAbI (BEpTUKAJbHbIE, TOPU3OHTAIbHBIC, pPAJUAIbHBIE), YHUCIO
OTCTOMHHMKOB PEKOMEHIyeTCsl IPUHUMATh: TIEPBUYHBIX - HE MEHEE JIBYX, BTOPHUYHBIX - HE MEHEe
TpeX MPU YCIOBUH, YTO BCE OTCTOMHUKH SBJSIOTCS pabOYUMHU.

O6beM W, M°, 3amepKUBacMbIX B BHIE OCaJKa B3BCIICHHBIX BEIIECTB ONPEIEISCTCS B
3aBUCUMOCTH OT MPHUHATOTO 3P (HeKTa OCBETICHUS CTOYHBIX BOJ 1O (hopmyie:



(C1 _C2)'
- (100—p)-¥

Y - o6bemuas macca ocanka, r/M. OGbeMHas Macca MEJIKOJTUCIIEPCHBIX MUHEPATBHBIX
B3BELICHHBIX BEIIECTB - 2-3 I/CM°, CTPYKTYPHBIX TSKEIBIX - 5-6 T/cm’;

- BI&XHOCTb 0CajIKa, I/M°, puHUMaeTcs paBHON 95%.

OcCHOBHBIM IIOKa3aTeJIEM I ONPEIEIICHUS Pa3MEPOB OTCTOMHUKOB SIBIISIETCS pacueTHast

_ (Cl _Cz)'Q ‘10—4
100, " (100 p)-
Py
rae - pacquHHﬁ 00BEM CTOYHBIX BOJ, M3

W

b

TUAPABIMYECKAs KPYIIHOCTD B3BEIICHHBIX YacTULl. | HapaBiudecKkas KpyIHOCThb Uo mMMm/c,
ornpeaensercs mo Gopmye:
1000-K - H 1000 -k-H

K-H\" ’ k-HY
h h
rze - KOG QHUIUEHT, 3aBUCAIINN OT THIIA OTCTOMHHUKA U KOHCTPYKLIUU

BOJIOpACIIPEICTUTENBHBIX U BOJOCOOPHBIX YCTPOMCTB: MPUHUMAETCS JIJIsl TOPU30HTAIBHBIX
OTCTOMHUKOB - 0.5, BepTukanbHbIX - 0.35, paguansHeix - 0.45;

h _ gricora sranonHoro muIHEIPa M, IpUHUMaeTCs paBHOH 500 MM;

- K03((HULIUEHT, 3aBUCSIINI OT CBOWCTB B3BEIICHHBIX BEIIECTB, TPUHUMACTCS IS
KOAryJupyroIIuX B3BEIICHHBIX BemecTB - (.25, MenKkoAuCnepcHbIX MUHEpAIbHBIX - 0.4,
CTPYKTYPHBIX TsKelNbIX - 0.6;

- yOMHa MPOTOYHOM YacTH OTCTOMHUKA, 1.5 - 4 M;

- K03(h(DUILIMEHT, YIUTHIBAIOLIUH BIUSHUE TEMIIEPATypPhl CTOUYHOM BOJIBI HA €€ BSI3KOCTh, MPU
temneparype 10°C -1.3; 15°C -1.14; 20°C -1; 25°C - 0.9; 30°C-0.8;

. BEPTHUKAJIbHAS COCTABIIAOIAs CKOPOCTH JIBUYKEHUS BOJBI: IIPU CPEIHEN pACUETHOM
CKOpPOCTH B MPOTOYHON YaCTH OTCTOMHMKA 5 MM/C IPUHUMAETCS

pasHoii 0, mpu 10 mm/c - mpuaEMaeTcs paBaoi 0.05 mm/c, mpu 15 mwm/c - 0.1;

- IPOJOJDKUTENIBHOCTh OTCTAUBAHUS B 3TAJIOHHOM LIMIMHJIPE, COOTBETCTBYIOIIAS 3alaHHOMY
a¢dekTy ocBeTIeH s, ¢ (IPUTI0KEHUE 2).

OO11ast MPOJOIKUTENBHOCTS OTCTauBanus T, 4.

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

Paanyc BepTUKaIbHBIX IEPBUYHBIX OTCTOMHUKOB R, M, onpenensiercs no popmyie

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

Q ) r
R=|— < | 1000-K - H 1000 k-H
36-K, U, Uy =————-o U=

K-HY ’ k-HY
h h
rae - ko3 uimenr, 3aBUCALIUN OT TUIIA OTCTOMHUKA U

KOHCTPYKITUU BOJOPACTIPEACIUTEIBHBIX U BOJJOCOOPHBIX YCTPOMCTB: TPUHUMACTCS JIJIS
TOPU3OHTAIBHBIX OTCTOMHUKOB - (.5, BepTukansHbIX - 0.35, panuanpHbix - 0.45;

h _ pricora sTanonHOro HUIHHAPa M, IpHHUMaeTCs paBHOI 500 MM;

- K03 (HUIIUEHT, 3aBUCSTIINIA OT CBOWCTB B3BEIICHHBIX BEIICCTB, TPHHUMACTCS JIJIS
KOaryJIMPYIOIIUX B3BEIIEHHBIX BemiecTs - 0.25, MenkoaucnepcHbIx MUHEpaibHbIX - 0.4,
CTPYKTYPHBIX TsDKeNbIX - 0.6;

- TITyOMHA MPOTOYHOM YaCTH OTCTOWHUKA, 1.5 - 4 M;

- K03 (PULIMEHT, YUUTHIBAIOLIUH BIUSHUE TEMIIEPATyphl CTOUYHOI BOJIBI HA €€ BSI3KOCTh, MPU
temneparype 10°C -1.3; 15°C -1.14; 20°C -1; 25°C - 0.9; 30°C-0.8;

. BEPTHUKAJIbHASI COCTABIIAIOIIAs CKOPOCTH JIBUXKEHUS BOJIbI: MPU CPEHEN pacueTHOM
CKOPOCTH B MIPOTOYHOMN YaCTH OTCTOMHHUKA 5 MM/C TPUHUMAETCS

pasnoii 0, mpu 10 mm/c - npunaumaercs paBHoit 0.05 mm/c, mpu 15 mm/c - 0.1,



- IPOJOJKUTENBHOCTh OTCTANBAHUS B STAJIOHHOM LIMJIMH/IPE, 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] .

o 3
JC - paC4YCTHBIU pacxod CTOYHBIX BOO, M /qac;
7

L=V.—U,

JlnHa TOPU30HTATBHBIX OTCTOMHUKOB ( M ) pacCYUTBIBAaeTCs 10 hopmyie:
_V-H
K, U,
/I - CpeAHsIsl pacyeTHasi CKOPOCTh B MPOTOYHOW YacTH OTCTOMHHKA, MPpUHIUMaeMas 5-15 mm/c;

Ko ko3 puimeHT 00bEMHOT0 UCITONB30BaHUs, paBHbIi 0,5.

CrenaTth BEIBOJEL.

3agava 6. Paccuurath paguanbHyr0 (JIOTAMOHHYIO YCTaHOBKY.

Hcxonnbple jaHHbIE BapuanTtel
112|13/4|5/6|7(8|9]10

Qg , M/u

Con , MI/T

Cex , MI/11

Cy. , MI/I

Chr , MI/T

B,, %

Cnocm D Mr/J1

b5, %

D, %

tp , 9/cyT

Huametp dotanuonHoil kamepsl Dy- o ¢popmyie :

1

2

D, =0,6 Q)
v

rIue Qo pPacxoJi CTOUYHBIX BOJI, TOCTYMAIOMINUX Ha OJIUH (hiroTaTop, MS/‘—IaC;
V - Bocxojs11asi CKOPOCTh IBMXKCHHS BOJIBI, paBHast 6 MM/C.
Bpewmst mpeGpiBanus BO (hI0TAIIMOHHOM Kamepe U 0OTCTOHHOU 30HE 20 MUH.
BricoTa ¢oratopa Hp=3 m.
Huamerp diotaTopa onpenensiercs mo 3aBUCUMOCTHU:

1

4.Q,-t )
b ]
z-H, 60
rze t- Bpems npeObiBaHus BO (I0TaToOpe, MUH.
KonudecTBo BBINMaBIIETo 0cajKa, T/CYyT, IO CYXOMY BEIIECTBY ONPEACISICTCS TI0 BBIPAKCHUIO:
— 5]
Wg_‘.;(; - Q( CG‘H. - CG.K.]lo ’
rae Cypu Cpx - HAYAIBHOE U KOHEYHOE COJIEPKAHKUE B3BEUICHHBIX BEILIECTB B CTOYHOM BOJIE,
MI/TI;



Q- pPacxo CTOYHBIX BOJ, TOCTYIAIONINX HA OYHUCTKY, M /CYT.
Q=Q,t,,
r7e - BpeMs pabouero cocTostHus joraropa 4/CyT.
KonmuecTBo HedTecomepskaieit meHsl (T/cyT), HAXOAST 1O GopmyIie:
€, ~C.J-10" W, =Q(C,, -C,)0"/B,,
¥ " e Cunn CHK- HaYaIbHOE ¥ KOHEYHOE COIEPIKAHUE
He(TenpoayKTOB B CTOYHOM BOJE, MI/J;
By- conepxanne HedTENPOAYKTOB B TieHE, Y.

H

Konnenrpanus CIIAB B crouHoll BoJie, TOCTYIAOIEN HA YCTAHOBKY Ca , 1 B BOJIE I1OCIIe

noouncrku &o ornpeaensercs no hopMyam:

CG = Cnocm : l_i
100

¢ —c (1-B)f1-D
100 100

rae C nocm - koHneHTpanus CITAB, mocTynaronmx Ha CTAaHIIMIO adpariu, MT/IT;

- a¢pextuBHOCTD ynanenust CIIAB B mporecce GMonoruyeckoit ouncTku, %o;
- a¢pexTuBHOCTS ynanenus CIIAB B poriecce JOOYMCTKU CTOYHBIX BOJT

B yCTaHOBKax MEeHHOH duioTanuu, %.

Cnenatb BBHIBOIBI.

3agaua 7. OnpenenuTs CyMMapHYIO IUI0HIa1b GUIBTPOB U YKCIO (UIBTPOB HA CTAHIIUU
JIOOYHCTKHU.

HcxonHble naHHbIe Bapunantsl
112|3(4|5|6|7[8|9]|10

Q, , ThIC.M"/CyT

n

Vp., M/

PacueTHyl0 CyMMapHyl0 IUom@ans GuibTpoB | M°, ¢ 3epHHCTONl Harpyskoii

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

rae Q. pacyeTHBIN MPUTOK BOJBI HA COOPYKECHMUS, MY/ CyT;

Q. LUPKYJISLUOHHBIM pacXo, BKIIOYAIOIIUI pacxo/l BOJbI Ha TPOMBIBKY (DPHMIIBTPOB U
GapabaHHBIX ceTOK M /cyT. JUIsi OpHEHTHPOBOYHBIX PACYETOB CleAyeT mpuHAMAaTh =0,025(mpH
0J1HOI mpoMbIBKe puiibTpa B cyTkn) U =0,05(1pu ABYX NMpOMBIBKax B CyTKH); L{upKynsaunoHHBIN
pacxoaJuIsl HEUETHBIX HOMEPOB BApUAHTOB MPUHATH paBHBIM 0,025, 17151 4ETHBIX HOMEPOB
BapuantoB —0,05;

L. IPOIOJDKUTEIBHOCTD IIPOCTOSI OJJHOTO (PHIIBTPA BO BpeMsl IPOMBIBKH U cOpoca MepBoro
¢unbTpa, npuMepHo 5 MuH. B 1 yac;
n

Ve . pacueTHasi CKOpOCTh (PUIbTpaIMK IPH POPCUPOBAHHOM pekuMe, 5-12 m/gac.

3. Yucno ¢puiabTpoB HA CTAHIIUH IOOYUCTKH OPUEHTHUPOBOYHO OMPEIEISAIOT 10 popMyIIe:
N =0,5VF =4

- YHUCJIO ITPOMBIBOK OHOTO (I)I/IHBTpa B CYTKH,

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

Yucno GuiasTpoB m, HaxoAsmmMxcst B peMonTe npuN>20,m=3; npuN<20,m=2.
OG61ee uncio GpuibTpos, (M%)
N,;=N+m.



Crenarhb BBIBOJLI.

3agaua 8. Paccumtarh 00BEM  3aJCpKUBAEMBIX  B3BEIICHHBIX  BEIIECTB
He(TENPOAYKTOB 3a CYTKH B HE(PTEYIOBUTEISX.

HUcxonusie naHunie BapuanTsl
112|13(4|5/6|7(8|9]10

Cyss , MI/II

C,, Mr/n

Q, TLIC.M3/cyT

n, %

HedreynoButenn mnpuMEHSIOT JUII MEXAHWYECKOHM OYMCTKH CTOYHBIX BOJ
HEe(TENPOAYKTOB, CIOCOOHBIX K TPAaBUTAMOHHOMY OTIEICHHUIO (BCIUIBIBAHUIO), U
OCKIAFOIINX TBEPIBIX MEXAHUUECKUX MPUMECCH.

3 .
O6beM (M”), 3a7epKUBAEMOT0 OcajiKa (B3BEIICHHBIX MpuMeceii) 3a 1 cyT. onpezensercs mno
dbopmyre:

C, -Q-n-107°

636 = L4
?/333 : BG36
rae Caso - KOHIICHTPAIIMs B3BEIICHHBIX BEIICCTB B CTOYHOM BOJIC, MI/JI;
3
- 00beM CTOYHBIX BOJI, MOCTYMAIOIIUX B HE(PTETOBYIIKY, M~ /CYT;

3.
Vese _o0BbeMHas Macca qacTull ocaJka, /M ,

Beaaa - pnaskuocTs ocajika, %: cBexeBbINaBiIero - 95% npu oosemHoM macce 1.1 T/M3,

ciexasierocs - 70% npu o6bemMHOI Macce 1.5 /™M

u

oT
oT

- IPOLCHT 3aJICPKaHUA OCAKAAOIIUXCA anMeceﬁ: AJII TOPU30OHTAJIBHBIX He(l)TeJ'IOBYH_IeK - 60-

70%, my1st MHOTOSIPYCHBIX M paTHaIbHBIX - /5%.
KomnuuectBo (M°) 3a1epKaHHbIX He(TEIPOLYKTOB B | CYT., OIpeaensercs mo Gpopmyie:

Q- c, 10"
B, -7,

H

e B, . MMPOLCHT COACPIKAHUSA HC(I)TI/I B O6BO,Z[H€HHBIX Heq)TerO)IYKTaX, MMPUHHUMACTCA paBHBIM

70%;

¥n - 06beMHas Macca 0OBOJHEHHEIX He(TENPOIyKTOB, paBHas 0.95 ™

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

C,Z[CJ'IaTB BBIBOJbI.

33[{3'—[3 9. Paccunrath 00bEM AOPOTCHKA [JIA OYUCTKU CTOYHBIX BOJ 000raTUTEIHLHOTO

PEINPUATHSL.

HcxonHpie JaHHBIC BapuanTsl
1(2/3|4|5/6|7(8]9]10

La, Mr/a

L, Mr/n

Qpactu M3/II

ABpPOTEHKH NPEJCTABISIIOT cOO0N TTyOOKHEe MPOTOYHBIE pe3epByaphl C OTCTOMHUKOM. B
a’pPOTEHKaX IIPOUCXOAUT IMOCTEIIEHHOE YMEHBIIEHUE KOJIMYECTBA OPraHUYECKHUX BEIIECTB, a30Ta

aMMOHMIHOTO, HUTPATOB, HUTPUTOB, 3a CHUET pa3pyUIeHUs HUX MHKPOOpPraHU3MaMH

MUHepasinzatopamu. [Ipo1oKUTeIbHOCTD TPEOBIBAHUS CTOUYHON BOJIBI B a3pOTEHKE He Oojee 12
4acOB M 3aBHCHUT OT KOJIMYECTBA I0JaBAEMOr0 BO31yXd, MUKPOOPraHU3MOB, HAXOIALIUXCS B
AKTMBHOM WJI€, KOTOPBIA B BHUJIE XJIONBEB IIPOHU3BIBAET BCIO TOJIIY BOJBI, U OT CTEICHHU

3arpsi3HEHUS] CTOKOB.
IIpoaoMmKUTENBHOCTD a3paliky t, 4ac, B a3pOTEHKaX ONpPEAeIIsAeTCs:



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

t =

rae L. koHneHTpanus BIIK ,,,,; mocTynaromieil B a3poTeHK CTOYHOUW BOJIBI, MI/JI;
BIIK- 6uonoruueckasi motpedHOCTh Kuciopoaa, Mr O,/imH>0;

L. koHneHTpanus bIIK o, ounieHHon Boasl, Mr/i;

a - 103a wia, r/11; 1pu L, < L<100, a=3; 100 , =150, a=3,4;
<150 L,<200, a=3,7; npu L, > 150, a =4,5;
S - 3071BHOCTB WIIa, B JOJISX €UHHIBL, TS A’POTEHKOB Ha MOJHYIO U HEMOJHYI OYUCTKY
caenyet npuHumars = 0,3;

- CpeIHssA CKOPOCTh OKUCIeHUs 3arps3HeHnid, Mr bBIIK ,yHa 1 T 6€33015HO0T0 BElecTBa Mila
3a 1 yac (mpunoxenue 1).
Heobxoaumeiii 00beM a3pOoTeHKA w M3, PacCYMTHIBACTCS 110 3aBUCUMOCTH:
W =0Q,.. 't

Q

rae < Pec - paCYETHBIM 00BEM CTOYHBIX BOJI, M?’/Hac.
BriBoaBI 110 3a/1a4€.

pacu

2) Temwl pecpepamos

1. Oxcrparupyemsle BemecTBa. OnpeeneHne MUHEPaIbHbIX Macell.

2. MccnenoBanue OYMCTKH CTOYHBIX BOJ] OT MBIIIBSIKA. .

3. OuncTKa CTOUHBIX BOJ XJIOPHOM M3BECTHIO.

4. UccnenoBaHue 3JEKTPOXUMUYECKOTO METOIA OUUCTKU CTOYHBIX BOJ.

5. TlpuHUUIIBI TOCTPOEHUS TEXHOJIOTUYECKUX CXEM 000TalleHHs C y94e€TOM 00OpOTHOTO BOJIO-
cHaOXKeHusl.

Bompocs! k 3auery

1. KakoBa 3a/1a4a ¥ poJib OYMCTKHA CTOYHBIX BOJI B TIOBBIIICHUN KOMIUIEKCHOCTH
UCIIOJIb30BAaHUS ChIPbS U 3allUTE OKPYKAIOLIECH Cpeibl.
Kakwue BubI 3arpsi3HEHNsI CTOYHBIX BOJ] BBl 3HaeTe?
Knaccugukaius u kpaTkas XapaKTepUCTHKa CIIOCOOOB OYUCTKU CTOYHBIX BOJL.
EcrecTBeHHast OUMCTKA CTOYHBIX BOJ B XBOCTOXPAHIITHINAX.
CymHOCTh MEXaHMYECKOT'O CII0C00a OUNCTKH.
OCHOBHBIE arnmaparkl, MCIOJIb3YeMbIe TSI MEXaHUYECKOH OYHCTKHA CTOYHBIX BOJI.
3HavyeHne BoJo000poTa Ha 000TaTUTENbHBIX (habpukax?
DIEKTPOXUMUIECKUN CITOCOO OUHCTKH.
Kakue Tpu nporiecca MOKHO BBIICIUTH IPU XUMHUECKUX CIIOCO0aX OUYUCTKH?
. OCHOBHBIE peareHThl, MPUMEHSIEMBIE ISl XMMHUYECKOW OYUCTKH CTOYHBIX BOJI.
. OCHOBHBIE amnmaparel, UCTIOJIb3YEMbIE I XUMUYECKONH OYMCTKHU CTOYHBIX BO/I.
. OuncTKa CTOYHBIX BOJ (PU3UKO-XUMUYECKUMU CIIOCO0aMHU.
. ®U3UKO-XMMHUYECKHE OCHOBBI MOHHOTO OOMEHa.
. ©U3UKO-XMMHUYECKHE OCHOBBI IKCTPAKIIHH.
. ®U3UKO-XUMHUYECKHE OCHOBBI aJICOPOIUH.
. OCHOBHBIE anmnaparsel, UCIOJIb3yeMble ISl (PU3NKO-XUMUYECKON OUUCTKU CTOUHBIX
BOJI.
17. OcHOBHBIC MPUHIIUATIBI OMOJIOTUUECKHUX CITIOCOO0B OUHCTKHU.
18. O6BsicHUTE TPUHIIKIT ACHCTBUS U YCTPOHCTBO OMOPHIBTpA.
19. TIlpuBeauTe cXeMy OUYHUCTKH CTOYHBIX BOJ| YIJIEOOOTaTUTEIbHON (haOpUKH.

LCoNoO AWM

[ e N S
O WNREO



20.
21.

22.
23.

24.

25.
26.

[TpuBenuTe CXeMy OYHCTKU CTOYHBIX BOJ] IIPU OOOTAIICHUH KEIC3HBIX PY/I.
[IpuBenure cxeMy OYMCTKH CTOYHBIX BOJ  oboraruteiabHoi  (palOpukwy,
nepepabaThIBaIONICH CyIbQUIHYIO TOTUMETAIUTHYECKYIO PYAIY.

[TpuBenuTe cxeMmy OYHCTKU CTOYHBIX BOJ] U3BECTHIO.

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

[TpuBenuTe cxemy pa3aeiibHON 00pabOTKHU CMBa KOHIICHTpATa M XBOCTOB CBUHIIOBO-
IIMHKOBOM 00OoraTUTEeNhbHOU (haOpuKH.

[ToaroToBKa BOABI JAJIsl €€ MCIIOIH30BAHKS B OOOPOTHOM BOJIOCHAOKCHHUH.

CnocoOnl cOopa 00OPOTHBIX CTOYHBIX BOJA Ha (abpukax ¢ pa3IuYHBIMH CXEMaMU
oOoraieHus.



TEXHOJIOT'HTYECKASA KAPTA JUCIHUIIVINHBI

OCHOBHAA OBPA3OBATEJIBHASA TPOI'PAMMA

21.05.04 T'opHoe neno
crenuajan3anusa Ne 6 «Oﬁorameﬂne MOJIE3HBIX HCKOITACMbIX»
(xop, HaTpaBIIeHUE, IPOQILIIH)

TEXHOJIOT'HYECKAS KAPTA

udp muctumnmune: o PYII | b1.B.O/1.7
Jucnuminza | O4uHCcTKA CTOYHBIX BOJ M 000POTHOE BOJOCHA(KEHHE
Kypc |5 |cemectp | A
Kadenpa | I'opHoro nesna, Hayk o0 3eMJie M NIPUPOA000YCTPOIiCcTBA
Baproxuna Upnaa MuxaiijioBHa, cTapInii mMpenoaaBaTelb
®.1.0. npenoaasarernsi, 3BaHUE, TOJKHOCTh Kadeapbl rOPHOTo j1eia, HAyK 0 3emJie U
NpUpPoa000ycTpoiicTBa
D611, TPYIOEMKOCThyae/3ET | 180/5 | Koi-Bo cemecTpoB | 1 | dopma KOHTPOJISI | 3a4eT C OLEHKOI
J—IK06LLL/T6K< ceM. |14/14 Il—‘[P/CMO(sLLL/TSK. ceM. |16/l6 I']—‘[E06U.L/TSK. cem. |'/' | CPC o011 /TeK. ceM. I 150/150

Komnerenuuu odyuaromerocs, popMupyembie B pe3yJibTaTe 0CBOCHHS AUCHHILINHBI:

- TOTOBHOCTBIO IEMOHCTPHPOBATH HABBIKK Pa3pabOTKH IJIAHOB MEPOIIPUSATHH 110 CHIKEHUIO TEXHOT€HHOM Harpy3KH
MPOM3BOJICTBA HAa OKPY’KAIOIIYIO Cpey MPH SKCIUTYyaTallHOHHOW pa3BeKe, 00bIue U epepadoTKe TBEPABIX MMOJIE3HBIX
HCKOIaeMBbIX, a TAKKe IPH CTPOUTENHCTBE M KCIUTyaTallni NoA3eMHBIX 00bekToB (I1K-5);

- TOTOBHOCTBIO IEMOHCTPHPOBATH HABBIKK Pa3pabOTKN CHCTEM 110 00ECTICUEHHIO IKOJIOTHYECKOHM U MPOMBIIUICHHON
0€301acHOCTH MPH IPOU3BOJICTBE pabOT 10 HKCILTyaTallHIOHHON pa3Be/ike, 100bIue U IepepadoTKe TBEPABIX MOJIE3HBIX
HCKOMAaeMbIX, CTPOUTEIBCTBY M IKCILTyaTalluy Moa3eMHbIX 00bekToB (ITK-21);

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

. MaxkcumaJjibHoe
Kon ¢popmupyemoii KoauyectBo Cpok
CopnepxaHue 3a1aHUs . KOJINYeCTBO
KOMIIeTeHIIMH MeponpusTHil NpeaoCcTaBIeHHs
0aJJ10B
Beoouwiit onox
He npexgycmotpen | | | |
Ocnosnoiu 610K
[Moaroroska pedeparos
A pedep 3 21 B tedenue cemectpa
10 TeEMe
Perenue 3anau 1 10 B tedenue cemectpa
glélf 62§ I'pynnosast quckyccust 4 16 B teuenue cemectpa
' [Moaroroska onopHoro 1 8 ITo cornacoBanmio ¢
KOHCIEKTa IpenoiaBaTeneM
ITo cornacoBanmio ¢
CocraBneHue rioccapus 5
IIpenoiaBaTeieM
Bcero: 60
N Bompoc 1 20
TIK-5, 21; TICK-6.3 3a4er ¢ OLIEHKOU P ITo pacrucanuto
Bompoc 2 20
Bcero: 40
Hroro: 100

Jlononnumenuvnolii 610k

He npenycmoTpen | | | |

[IIkaJya orleHUBasi B paMKax 0auibHO-peUTHHIOBOM cucteMbl MAT'Y: «2» - 60 6amoB u menee, «3» - 61-80
6aiioB, «4» - 81-90 6aios, «5» - 91-100 6amioB.




