OINC HABYAJILHOI JUCOUTLITHA

1. Kon: 192 (KoOysanHs 3a HA84ANbHUM naanom)’ ;
2. Haszpa: CYYACHI TEXHOJIOT'TI BUJIIYUYEHHSI CIIOJIYK A30TY TA ®OCDOPY 13
CTIYHUX BOJ

3. Tun: 3a BuGopoM

4. PiBeHb BUIIOI OCBITH MarictepCchKuii

5. Pik HaBYaHH#A, KOJIM NPONOHYEThCA IUCHUILIIHA: 5

6. CemecTp, KOJIM BUBYAECThCS JUCHUIIIHA: /()

7. KibkicTs BcTaHoBJeHuX kpeautiB EKTC: 3

8. IIpizBuIe, iHiiaAM JIEKTOPA//IeKTOPIB, HAYKOBHMI CTYMiHb, Mocana: KoBaabuyk B.A.,
JOKT. TeXH. HAYK, Po.

9. Pe3yJibTaTH HABYAHHA:

e MeTol0 BHUBYEHHS HaBYalbHOI JUCHUIUIIHU «Cy4dacHI TEXHOJIOTii BWJIYYEHHS CIIOJIYK
azoty Ta ¢dochopy 13 CTIUHHX BOA» € O3HAMOMIIEHHS MaWOyTHIX MAaricTpiB 3 CYTTIO
TEXHOJIOTIYHHMX TPOIECIB BUIYYEHHS CIOJYK a30Ty Ta ¢ocdopy i3 CTIYHHUX BOJ 3a
CTaH/IapTOM ATV-DVWK-AI3I1E, 3 KOHCTPYKTUBHUMH 0COOTMBOCTSIMU
3aCTOCOBYBAaHMX TEXHOJOTIYHHX CXEM 1 TEXHIYHUX pillleHb, HaBYAHHSI YMIHHIO
3acTocyBaHHA HAOyTUX 3HAHb MPU MPOEKTYBaHHI 1 eKCIulyartamii cropyn 0i0JorigHoi
OYHUCTKH CTIYHUX BOJ 3 BUIYUYEHHSM O10r€HHHUX eJIEMEHTIB.

e MaiiOyTHi1 MaricTpu OTPUMYIOTh 3HAHHS PO GOPMHU CHOJYK a30Ty 1 pocdopy B cTiUHMX
BOJIaX 1 IX HOpMYBaHHS; (i3UKO-XiMiuHI 1 010J0T1UHI METOAM BUIYYCHHS CIIONYK a30Ty i
dochopy 13 CTIYHUX BOJ; CYTh CydacHi METOM O10JIOTIYHOTO BUJIYUYEHHS CIIOJIYK a30TYy 1
docdopy i3 CTIYHHX BOJI; Cy4acHI TEXHOJOTIYHI CXEMHU BIIIYUYEHHS 13 CTIYHUX BOJ
OlorenHmnx enemeHTiB Jlomuaka-Etinrepa 1 A,/O; icHyIOUI METOIUKH PO3pPaXyHKY
cropyd Ayt O10JI0TIYHOTO BWJIYYEHHS 13 CTIYHMX BOJ CIONYK a30Ty 1 ¢docdopy i,
3okpema,  metoauky — ATV-DVWK-AI31E;  KOHCTpYKTHBHI  pIlIEHHS, IO
3aCTOCOBYIOTBCS TP peajlizallii CydaCHUX TEXHOJOTIH BWJIYYEHHS CIOJIYK a30Ty 1
docopy 13 CTIYHUX BOJ.

e VY MaitOyTHIX MaricTpiB GOpMYETHCS BMIHHS CTAaBUTH 1 BUPIITYBATH 3aBIaHHs, OB’ A3aH1
3 pO3paxyHKOM, MPOEKTYBAHHSAM Ta €KCIUTyaTalli€l0 CUCTEM BIUIYYEHHS CIIOJNYK a30Ty 1
dbocdopy; po3poOJSATH TEXHOJIOTIYHI CXEMHU 13 3aCTOCYBaHHSM CYYaCHHX TEXHIYHHX
pilIEeHB 1 TEXHOJIOTIYHUX MPUIOMIB BUIIYUEHHS CIIONYK a30Ty 1 pochopy i3 CTIYHUX BOJ.

10. ®opmu opraHizauii 3aHATB: HaBYaJbHE 3aHATTS, CaMOCTiiHa po0OOTa, NpaKTHYHA
MiJrOTOBKA, KOHTPOJBHI 3aX0/IH;
11. IucuumnuiHg, 0 nepeAyHOTh BHBYEHHI0 3a3HavyeHoi aucummiainm: [igpasiika,
BOJIOBiABEICHHS (OUYHMIIIEHHS CTIYHUX BOJ), BOJAOIOCTAYaHHS, HACOCH Ta HACOCHI CTaHIlIi, XiMis
BOAM Ta MIKPOOIoOrisi, OCHOBM (hi3WYHOI Ta KOJIOITHOT XiMii, OXOpPOHAa HABKOJMIIHHOTO
CEPEIOBHUINA, iIHKEHEPHA T€0JIOTIs Ta T1APOTreoIoris.

e JlucuMIUIIHM, IO BHMBYAKTBLCH CYNYTHbO i3 3a3HA4eHOKW JUCHHUILIIHOIO (3a
HeoOXiaHoCTi): 0OCHOBH (Pi3MUHOT Ta KOJIOIHOI XiMii.
12. 3micT kypey: @opmu cnoiyk a3oty i pocdopy B CTIUHUX Bojax i ix HOpMmyBaHHs. Di3uKo-
XIMIYHI METOAM BWJIYYEHHS CHONyK a3otry 1 ¢dochopy i3 criuamx Boja. Hitpudikaris-




neHiTpu@ikallis, OCHOBH 010J0TIYHOTO BUJIydeHHs crony ¢docdopy 13 criuanx Boj. CydacHi
TEXHOJIOTI1YHI CXEMHU BWJIYYEHHs 13 CTIUHUX BoJ OioreHHHX enemeHTiB (Jlroquaka-Etinrepa i
A,/O). MeToauku po3paxyHKy CIOpPYJ JUIsl O10JIOTIYHOTO BHJIYYEHHS 13 CTIUHHX BOJ CIOJYK
azoty i docthopy. Meroguka ATV-DVWK-A131E. BusnaueHHs Biky Mmyny. BusHaueHHs
npupocTy Myny. Busnauenns norpebu y kucHi. BusHaueHnst 06’emy criopyn Juist 61070T14HOTO
BIJIYYCHHsI CIIOJIYK a30Ty 1 (ochopy i3 criuamx Boxa. Po3paxyHOK BTOPMHHUX BiJICTIMHHKIB.
AmapatypHe opopMIICHHSI TEXHOJIOT1 BHJIYYCHHS CIOJIYK a30Ty 1 docdopy i3 cTiuaux Box.13.
PexoMennoBaHi HAaBYAJBLHI BHIAHHSA:

1. JBH B.2.5.-75:2013. Kanauni3zauig. 30BHimHI Mepexi Ta ciopynu. OCHOBHI MOJI0KEHHS
npoekTyBaHHs. — KuiB, Miaperionoyma. — 2013.

2. KoBampuyk B.A. Oumctka criyanx Boxa: HaBuanmpHuii mociOHmk. - PiHe: BAT
«PiBHEHCBKA apyKapHs», 2003.

3. Kananuzauusi HaceJIeHHBIX MeCT U MpoMblnuleHHUX npeanpustuii/ HU. Jluxaues, N.1.
Jlapun, C.A. Xackun u ap./Ilox o6m. pen. B.H. Camoxuna. 2-e u3n., nmepepab. U zom.
M.: Crpoiinznart, 1981. (CripaBOUHUK TPOEKTUPOBILHUKA).

4. ATV-DVWK-AI131E. Dimension of Single-Stage Activated Sludge Plants, 2000. -

https://ru.scribd.com/doc/ 53548101/atv-dvwk-a-131-e.
5. CuneB O.Il. UaTtencudukamums OHOJIOTHUYECKOM OYMCTKH CTOUHBIX Boia. - K. TexHika,
1983.
14. 3anj1aHoBaHi BUAM HABYAJILHOI JiSJILHOCTI Ta MeToAH BMKJagaHHa: 18 ron. jgekmin, 12
rOJl. MPaKTUYHUX 3aHATh, 60 TOA. camocTiiiHa pobora. Pazom — 90 roz.
Meronu: IHTEPAKTHBHI JIEKIlii, €JIEMEHTH MpOOJIEeMHOI JEKIii, 1HAWBIAyaJlbHI 3aBIaHHS,
IHIUBITyanbHI Ta TPYIOBI HAYKOBO-IOCIiHI 3aBJaHHS, BAKOPUCTaHHS MYJIbTHMEIIHHUX 3aC00iB
15. ®opmu Ta KpuTepii ONiHIOBAHHSA:
OuiHIoBaHHA 301ICcHIOETECS 3a 100-0aILHOIO MIKAIOXO.
[TincymkoBuii KoHTpOb (40 OaniB): 3ajik mHMcbMOBHIA B KiHIl 10 cemecTpy.
[ToTounnii koHTpONH (60 OaiB): TECTyBaHHS, ONTUTYBaHHS

16. MoBa BUKJIaJIaHHSA: YKPaiHCHKA.

3aBigyBau kadeapu B.O.lllaoypa, x.m.n., ooyenm



DESCRIPTION OF EDUCATIONAL DISCIPLINE
1. Code: 192
2. Name: MODERN TECHNOLOGIES OF NITROGEN AND PHOSPHOROUS REMOVAL
FROM WASTEWATER
3. Type: by choice
4. A level of higher education is a master's degree
5. Year of studies, when discipline isoffered: 5
6. Semester, when discipline is studied: /0
7. Amount of the set credits: 4
8. Lector’s name, scientific degree, D.E., Professor Kovalchuk V.
Learning outcome:

e The purpose of study "Modern technologies of nitrogen and phosphorus removal from
wastewater" is to acquaint future masters of the the essence of of technological processes
removal of nitrogen and phosphorus from wastewater standard ATV-DVWK-A131E,
with constructive peculiarities applied technological schemes and technical solutions,
learning ability to use the acquired knowledge in the design and operation of structures of
biological wastewater treatment with nutrients removal.

e Future masters gain knowledge about the forms of nitrogen and phosphorus in
wastewater and their rationing; physico-chemical and biological methods of extracting
nitrogen and phosphorus from wastewater; the essence of modern methods of biological
removal of nitrogen and phosphorus from wastewater; modern technological schemes of
extraction nutrients Lyudchak-Etinger and A,/O from wastewater; existing methods of
calculation of structures for biological removal of sewage nitrogen and phosphorus, and
in particular methodology ATV-DVWK-A131E; designs used in the implementation of
modern technologies removal of nitrogen and phosphorus from wastewater.

e A future masters formed the ability to set and solve problems related to the calculation,
design and operation of removal of nitrogen and phosphorus; develop technological
schemes with modern technical solutions and technological methods of extracting
nitrogen and phosphorus from wastewater.

10. Forms of organization of employments The combination of traditional and non-traditional
teaching methods with the use of information technology: lesson, independent work, practical
preparation, business game, control measures;

11. Disciplines that is preceded to the study of the marked discipline: Hydraulics, wastewater
treatment, water supply, pumps and pumping stations, water chemistry and microbiology, basic
of physical and colloidal chemistry, environmental protection, engineering geology and
hydrogeology, heating engineering, heating and ventilation.

12. Content: The forms of nitrogen and phosphorus in wastewater and their valuation.
Physico-chemical methods of removal of nitrogen and phosphorus from wastewater.
Nitrification-denitrification, biological bases of extracting phosphorus from wastewater. Modern
technological scheme of removal from wastewater nutrients (Lyudchak-Etinger and A,/O). The
methods of calculating facilities for biological removal from wastewater nitrogen and
phosphorus. Methods ATV-DVWK-A131E. Determining the age sludge. Determining the rate of
sludge. Determining the need for oxygen. Determination of the amount of facilities for biological
removal of nitrogen and phosphorus from wastewater. Calculation of secondary clarifiers.
Hardware design technology to extract nitrogen and phosphorus from wastewater.



13. Recommended sources.:

1. DBN V.2.5.-75: 2013. Sewerage. External networks and facilities. Basic design points. -
Kyiv, Minregionbud, 2013.

2. Kovalchuk V.A. Wastewater Treatment: A Training Manual. - Rivne: "Rivne Printing
House", 2003.

3. Sewerage of settlements and industrial enterprises / N.I. Lichachev, I.I. Larin, S.A.
Khaskin and others; By common. Ed. V.N. Samokhina. - 2nd ed., Pererab. and add. -
Moscow: Stroyizdat, 1981. (Designer's Guide).

4. ATV-DVWK-A131E. Dimension of Single-Stage Activated Sludge Plants, 2000. -
https://ru.scribd.com/doc/ 53548101/atv-dvwk-a-131-e.

5. Sinjov O.P. Biological wastewater treatment Intensification. - K.: Technique, 1983.

14. Educational activity and methods of studies is planned. 18 hours lectures; 12 hours
practical employments; 60 hours independent work. Together - 90 hours.

Methods: interactive lectures, elements of problem lecture, individual tasks, individual and group
research tasks, use of multimedia.

15. Forms and evaluation criteria:

An evaluation comes true on a 100-ball scale.

Final control (40 points): credit writing at the end of 10 semester.

Current control (60 points): testing, questioning.

16. Teaching language: Ukrainian.

Manager of department V.0. Shadura, Ph.D. of Engineering, associate prof.



