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Y cmammi nposedeno oznso menepiwnix npobnem, wo BUHUKAIOMb 8 MEXHON02IAX 6000Ni0-
20MOBKU NUMHOL 600U HA YEeHMPATI308AHUX CROPYOAX OUUWYEHHS BOOU.

Bcmanosneno, wo ucokosikicna numua 800a 011 HAPOOOHACENEHHA MAE OYMuU He WKiO-
JIUBOKO, alle pa3om 3 mum Oas il ouuweHHs Ci0 36ecmu 00 MIHIMYMY 3ACMOCY8AHHS XIMIUHOL
06pobku. Tomy, ocobrusgy yeazy, cnio npudinumu 0OCHIOHCEHHIO | YOOCKOHANeHHI0 Oinbu Oe3-
neuHUM Oi0N02IYHUM MEMOOAM, WO CRPUSIMUMYMb SHUNCEHHIO BUHUKHEHHS NODIUHUX NPOOYKMIE
ouULeH s 800U, WO YMBOPIOIOMbCS 8 NPOYECI ii OUULYeHH.

Posensitymo icuytoui mexHon02iuHi cxemu 3 6000ni020MOBKU NUMHOI 800U, WO 3ACHOCO8Y-
10Mb 0151 OUUUWEHHSL 8 PO3GUHEHUX KPAIHAX, NOOAHO NPUKAAOU CYYACHUX MEXHONOIYHUX CXeM
6000ni020Mo6KY. 30IlICHEHO AHANI3 MEXHONOSTUHUX CXeM OYUWEHHs | ONUCAHI nepedazu Koic-
HO20 I3 HANPAMI8 ni020mosKu 800U.

IIpoananizoeano Haykosi pobomu, NPUCEAUeri OOCTIONCEHHIO BNIUBY PIZHUX MEXHOL02IUHUX
npUtiomie 01 B000NIO20MOBKU RUMHOT 800U BUCOKOT IKOCHIL.

IIpoananizosano 00cniOdHCeHHs 6YEHUX, CHPAMOBAHI HA NIO20MOBKY BUBUEHHS GNIUEY MeEMO-
0i8 OUUUeHHS 600U HA OP2AHIZM IHOOUHU.

Omoice, icnyioui mexnonoeii NUMHO20 6000NOCMAYAHHSA NOGUHHI 3A006ONLHAMU NOMpPedU
HACENeHHs! Y SKICHIU RUMHIL 8001 | HAMA2AMUCS 3HUSUMU CKYNYEHHS WKIOIUBUX O/l 300P08 'si
i ocumms I0OUHU KOMNOHEHmMI8 8UXIOHOI 600U, WO 8UHUKAOMb NI uac ii obpobnenus. Heob-
XIOHO 3a3HAYUMU, WO MEXHON02I] 6000NI020MOBKU BUCOKOAKICHOL NUMHOIL 800U PO3POOIAIOMbCSL
8PAX0BYIOYU (PAKMUUHT MONCIUBOCME 8UPOOHUKIE Ma AKICMb 800U dxcepel.

Binvw soicusanum nanpamom 3uezapasicents 600u y 6inbuoOCmi MexHOIO0IYHUX CXeM € X0-
pyeanns. Came 3acmocy8anis 600U, w0 NPOUUIA OYULEeHHS NPOYECOM XTIOPYBANHSA, 0Nl UMM
J00ell Modice CRPUYUHUMU NIOGUUEHUL PUBUK KAHYEPOLEHHUX 3AX8OPIOBAHb | NPU3GECTHU 00
nopyuteHusi npodykmuenux @yukyiiu. Cb0200Hi Oinbuicms Cy4aACHUX MEXHONO02II 3HE3APAHCEHHS
6ce uacmiuie 3acmoco8yiomyb eHepailo YIbmpagionenooeo 6UNPOMiHIOBAHHS.

Omorce, MOJHCHA 3pOOUMU BUCHOBOK, NPO Me, WO BUDID MEMOOY 3HE3APANHCEHHS NUMHOI 800U
3anexcums Hacamnepeo 8i0 SIKOCMI camoi npupoOHOi 800U | MEXHONO2IH, W0 3ACMOCO8YIOMb OJis
i1 niocomoexu. Bce ye nosunno sabesneyumu neeHull pigeHv 06ionoiuHol cmabitbHocmi 600U,
8PAXOBYIOUU CIAH CUCHIEMU 8000PO3NOOITNY.

Tomy OoyinbHUM € 8NPOBAOIHCEHHS HOBUX ehEeKMUBHUX MA pecypco30epicalouux mexHonI02i
6 chepi 6000Ni020MOBKU OJist IMEHUEHHS HABAHMAICEHHSL HA eKON02II0 Ma MIHIMIZ3ayii Kitbkocmi
8i0X00i6 00004 UUCHHSL.

Knrouogi cnoea: numua 6oda, 6000nio2omosxa, GinempysanHs, Koa2yisayis, 3He3apaiceHsl.

Rezvykh N. 1. Analysis of modern trends in water treatment of drinking high-quality water
and samples of technological schemes

The article provides an overview of the current problems arising in water treatment
technologies for drinking water at centralized water treatment facilities.

It has been established that high-quality drinking water for the public should be safe, but
at the same time, the use of chemical treatment should be minimized for its purification. Therefore,
special attention should be paid to the research and improvement of safer biological methods that
will contribute to reducing the occurrence. of by-products of water purification, which are formed
in the process of its purification.

Modern technological schemes for water treatment of drinking water, used for purification
in developed countries, are considered, examples of modern technological schemes of water
treatment are given. The analysis of technological schemes of purification was carried out
and the advantages of each of the directions of water preparation were described.
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Scientific works devoted to the study of the impact of various technological methods for
the preparation of high-quality drinking water have been analyzed.

The research of scientists aimed at preparing the study of the impact of water purification
methods on the human body has been analyzed.

Therefore, the existing technologies of drinking water supply should meet the needs
of the population for quality drinking water and try to reduce the accumulation of components
of source water that are harmful to human health and life, arising during its treatment. It should
be noted that water treatment technologies for high-quality drinking water are developed taking
into account the actual capabilities of producers and the quality of source water.

Chlorination is the more widely used method of water disinfection in most technological
schemes, and the use of chlorinated water for drinking by people can cause an increased risk
of carcinogenic diseases and impaired reproductive functions. Today, most modern disinfection
technologies increasingly use ultraviolet radiation energy. So, it can be concluded that the choice
of drinking water disinfection method depends on the quality of natural water and the technology
of its preparation, which should ensure a certain level of biological stability of water, taking into
account the state of the water distribution system.

Therefore, it is advisable to introduce new efficient and resource-saving technologies in
the field of water treatment to reduce the burden on the environment and minimize the amount
of water treatment waste.

Key words: drinking water, water treatment, filtration, coagulation, disinfection.

Beryn. Excriepramu BO3 Oyimo BCTaHOBIICHO,IIO0 BHCOKOSIKICHA THTHA BOAA JUIS
HApOJOHACEICHHS Ma€e OyTH MIKpOOIOJIOTiYHO OE3MEYHOI0, alie Pa3oM 3 THM JUIA 11 0UH-
IIEHHS CJIi 3BECTH A0 MIHIMyMy 3acTOCyBaHHS XiMi4HOi 00poOku. ToMy, ocoOnuBy
yBary, CiiJl IPUIUIATH OLIbII OE3MeYHUM O10JIOTIYHHMM METOAaM, IO CIPHATHMYTh
3HMKEHHIO YTBOPEHHS MOOIYHMX MPOIYKTIB OYMIIEHHSA BOIU. B pO3BHHEHUX KpaHax
CBITY Ha IIEPIIOMY €Talli OYUIIEHHS BOIH BiJ MIKPOOHUX Ta OpTaHIuHUX 3a0pyJHIOBAUiB
3aCTOCOBYIOTH METOJI T10/1adi BOJIM 3 TIOBEPXHEBHUX JHKEPEI y TIOBEPXHERBI MIIIaHI HACHTTH
Ta 1amMOu. BUKOpUCTaHHS JAHOTO METONY MOINEPEIHbOr0 OUYMIIEHHS JI03BOJISE OAEp-
Katu 010JI0TIYHO CTabiIbHY BOAY, 3MEHIIye BUKOpucTaHHs Cl B MomanblIiii O4MCTII.

IMocTanoBka nmpo6aemu. ToMy, Ha CLOTOIHINIHIA JICHb, ICHYFOUYI TEXHOJIOTII MTUT-
HOTO BOJOIIOCTaYaHHS MOBHMHHI 33JJOBOJILHATH MOTPeOU HACENIEHHS Y SAKICHIA MUTHIN
BOJIi 1 HAMAraTucs 3HU3UTH CKYIMUSHHS MIK1ITTUBUX JIJIS 3I0POB S 1 JKUTTS JIFOJMHU KOM-
MOHEHTIB BUX1THOT BOJIM, III0 BUHUKAIOTH ITij Yac ii 00pobieHHs. HeoOXimHO 3a3HaYnTH,
IO CyYacHI TEXHOJIOTil BOAOMIATOTOBKH BUCOKOSIKICHOI MUTHOT BOJAM PO3POOIAIOTHCS
BPAXOBYIOUH (PaKTHIHI MOKJIMBOCTI BUPOOHHKIB Ta SIKICTh BOAU JKEPET.

Kpaiinim eTaroM oduIeHHs] TUTHOT BOJH BiJl 30BHIIIHIX 3a0pYIHUKIB Ta MiKpoopra-
Hi3MIB Y BOJOPO3MOIUIBbHINA cUCTeMI € ii 3He3apaxeHHs. Tomy, BCi onepeaHi npouecu
OYMINEHHS BOJIY € IMiJITOTOBYMMH €TaraMu JIO JII€EBOTO Ta HAJIMHOTO 3He3apakeHHSI.

AHaJji3 ocTaHHIX JocCJHiTKeHb i mybJikaniid. Po3poOisitoun cydacHi TEXHOIOTIT
BOJIOMIATOTOBKM BYEHi, HAMAraroTbCs 3MEHIIUTH 3aCTOCYBaHHS XIMIUHUX PEareHTiB,
3arydnT (i3uyHi 200 G10JIOTIYHI METOAM OYMCTKH BOJM, 3HU3UTH KUIbKICTh BTOPHH-
HUX MIPOLYKTIB, IO MOXKYTH 3 IBUTHCS ITiJ 9ac 3He3apakeHHs. Takuil HAayKOBHUH ITOTIIST
0a3yeTbcsl HA BUKOPUCTAHHI MPHUHLUIY OararoeTamHoi TEXHOJOTil BOIOMIATOTOBKU
3 HaWOUTBIIMMH OE3MEYHUMH MOXJIHBOCTSMH BOJIOOYHINCHHS 32 PaXyHOK YCIUISKUX
(binpTpyrOUnMX TMpUCTPOiB abo meperopomok. [IpukiIamoM Takoro HayKOBOTO ITiAXOIY
€ iCHyI0OYa TEXHOJOTis OTPHMAHHS BHCOKOSKICHOI MUTHOI BOAM y BHCOKOPO3BHHEHIN
IHAyCTpianbHiN KpaHi — Hinepnannmax (nqus. puc. 1).

3rifHO 3 TaHOIO TEXHOJOTIYHOK CXEMOIO 3IIHCHIOIOTH CTAIHH KOHTPOIb 33 IIOBEPX-
HEBUM JDKEPETIOM, 1 B pa3i BCTAHOBJICHHS HAJAXOMKEHHS 3 HHOTO BOAM HU3BKOI SKOCTI,
JI0 BOAH, IO HAIXOMUTDH 3 TIOBEPXHEBOTO DKEpENa MOYMHAIOTH JOKAdyBaTH IMiA3eMHY
BOJY 31 CBEpIJIOBUHH. A B pa3i BCTAHOBJICHHS BOAU HE3aIOBUIHHOI SIKOCTI, Y TEXHOJIO-
TiYHIf CXeMy IepecTaroTh BUKOPUCTOBYBATH BOJONMY, a IEPEXOIATh HA BUKOPUCTAHHS
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JIHIIE BOIM 3 Mi3eMHOTro0 pKepena. [laHa cxema BU3HaYa€ HACTYIHY CUCTEMY BOAOIMII-
TOTOBKH BOJM: KOAryJSIil0 3 HACTYITHAM PO3IOIIICHHSM BOAM 33 JONOMOTOIO KaHa-
niB y miniadi rpyHTH. Taka iHLIBTpAaIist MoXkKe IPOIOBKYBATHCS 10 2-X MicsiiB. Came
B IIeil yac BiOyBaeThCs MiJBHIECHHS SKOCTI BOIHU: CIOCTEPITraeThCsl PyHHYBaHHS HIT-
pariB, BHIAJICHHS MIKPOKIIBKOCTI OpPraHIiYHUX CIIOJNYK Ta 3aTpUMKa (DeKkaabHHX Oak-
Tepiii Ta BipyciB. 3a iHQLIBTPALI€I0 HACTYITHUM €TallOM OUYMIIEHHS BOIU € HACHYCHHS
KHACHEM, (UIBTpyBaHHS Ta 030HYyBaHHSA. [licis IBOpa3oBOTO 030HYBAaHHS BOAA IMiAJS-
ra€ JIBOCTAITHOMY aJICOPOIIHHOMY OYMIICHHIO, ITiJ 9aC SKOTO 3/iHCHIOETHCS TMOUHHE
BUBEICHHS MIKPOKUIBKOCTEH OpraHiyHUX CHOJYK 3a paxyHOK (pizuuHoi amcopOuii Ta
OionoriuHoro okucHeHHs. [licnst amcopOwiiHUX (GITBTPIiB BOMY MPOIMYCKAOTh Yepe3
MOBUTBHI TiIaHI QIIBTPH, JIe OCTATOYHO 3aTPUMYIOThLCS 3aJIMIIKN OakTepiit Ta cimgoBi
KUTBKOCTI OpraHiuHux cnonyk. [lonaHa TeXHOJOTIYHA cXeMa € MPUKIAI0M TEXHOJIOTI]
BOJIOMIITOTOBKY IMUTHOI BOJIM BICOKOI sSIKOCTi O6e3 3actocyBaHHs Cl.

Puc. 1. Texnonoeciuna cxema ompumants UCoOKosaKicHoi numuoi soou y Hioepranoax

BputaHchKi BUCHI 3aaTeHTYBAJIU TEXHOJIOTIIO MiNTOTOBKH MHUTHOI BOAM BHUCOKOI
SIKOCTI 3 IIOBEPXHEBOTIO JDKEPEia, 10 XapaKTepU3y€eThCs BUCOKUM 3acMiueHHsaM. Cripo-
IIEHY MOCIIJIOBHY cXeMy 300pakeHo Ha puc. 2. Bona, 1o HagxoauTs i3 3a0pymHeHOT
BOJIOMMH 3[IMICHIOE TEpPIIHii €Tar OYHIICHHS 3 BUKOPUCTAHHSIM BiJICTOIOBaHHS Ta Koa-
TYIIALII.

ITotiM Boga micist pe3epByapa HakoludyBada Jiojia€ (QiasTp rpyOOro OYHINEHHS,
Jlani BOHA MPOXOMUTH NBa eTamnu (PiIbTpyBaHHS Yepe3 HArpOMAIDKEHHS Pi3HOI KpyII-
HOCTI, TOTepey MepIIOro eTamy 0 BOAU J03YIOTh KOAryJIsSHT Ta (UIOKYJSIHT, TOOTO
MIPOBOJUTHCS KOHTAaKTHA Koaryisiis Hamani 3armaHoBaHo JeKiIbKa eTariB copOii Ha
AKTHMBOBAHOMY BYTLLII Ta 00€33apa)KCHHS BOAU 33 PaXyHOK YIBTPaQioNeTOBOro Ompo-
MmineHHs1. KpaiiHiii eran 3aBOauae mIMOMHHE JOOUYMINEHHS HA YCTATKyBaHHI 3BOPOTHOTO
O0CMOCY Ta KOHIUIIIFOBaHHS BOJH 33 MiHEPaIbHUMH KOMIIOHEHTAMHU.

Y @panuii IMPOKO 3aCTOCOBYIOTh OaraToeTamHi WiJiCHI TEXHOJIOTii BOAOMIAro-
TOBKH IIMTHOI BOAW BHCOKO{ SKOCTi. ['OJIOBHUIA eTam BOXOMIATOTOBKY BOIM 3yMOBIIIOE
MoTIepeTHE 030HYBaHHSI, HaJaJi IIOCTYIIOBO BOJA IPOXOAUTH eTan Koaryisimii. HactymHi
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Puc. 2. Cnpowena nocniooena mexnonoziuna cxema ompumanHs 8UCOKOAKICHOL
numnoi 6o0u y bpumanii

eTamnu 6a3yr0ThCs Ha 3aCTOCYBAaHHS 1 KOHTAKTHOT KOaryJsIii 3 XJIOpHJIOM 3aji3a i IpoBo-
IUTHCS Ha IBOX PI3HMX CTYNCHSX 3aIlIOBHEHHS: CTIeIliabHe 0i0JI0TiYHO aKTHBHE 3aTlo-
BHEHHSI Ta KBapLIOBHH ITiCOK.

ITicnst mpocoueHHs BOAM Kpi3b MillaHui (inbTpy, i1 030HYIOTH Ta CIPSIMOBYIOTH Ha
¢dineTp 3 AB. KpaiiHiii eTan o4uIeHHs BOIU — 00e33apaKeHHs IPOBOJIATH 32 PaXyHOK
MPOLIECy XJIOPYBaHHS.

3a 3aralbHUMHU CXeMaMH BOAOMIATOTOBKH MUTHOT BUCOSKICHOT BOJIM CIIOYATKY BOIY
MiANAI0Th Ji1 030HY 100 3pYHHYBaTH TYMIHOBI CITONYKH, SIKI HEITPOXYKTHBHO BHIIJIS-
I0ThCS O10JOTIYHIMH METOIAMHU, TaK SIK BXKE € KpaifHIMU IPOAYKTaAMHU PO3IIaTy IPUPOI-
HUX OpraHiyHuX marepiainiB. [1oTiM Boga MOXke MOCTynaTu Ha 610(1)1anp abo ajcop0-
nidHuA QineTp abo yiaprpadionerosi M€M6paHI/I JUTSL OYUCTKH BiJT OpFaquHHX CTIOJYK.

[Tmroc GaraToeTamHUX CXEeM BOJAOIIATOTOBKH BOAH BHCOKOI SIKOCTI, SIKi HAIIOBHEHI
JIOJIATKOBO JI0 TPAAWIIHHUX TPUHOMIB OYMILNEHHS O30HYBaHHSM, (iIBTPYBaHHAM 32
JOTIOMOTOI0 aKTHBOBAHOTO BYTULISA Ta 3aCTOCOBYIOTH METONIH TPHCKOPEHHS IMPOIIECiB
OYHMCTKH, TaKi, K MiJBUIIEHHS TypOyJIE€HTHOCTI MiJ Yac BHECEHHS KOAryJsSHTIiB-(IIo-
KyJISHTIB Ta 3017bIIeHHS €()eKTHBHOCTI TiPaBIiYHOIO PEXXUMY Ha €Talli OCBITICHHS,
HAJAIOTh BHCOKY SIKICTH BOJH IOPIBHSIHO 3 TPAIULIHHIMHI IPUHOMaMH KOAryJTIOBaHHS
Ta QUTETpyBaHHS.

B fnonii BueHNMH 3aIIaTEHTOBAHO CHOCIO OYMCTKH MHUTHOI BOIH 32 PaXyHOK BXKH-
BaHHS MMOE€THAHHS 030HOBOI TEXHOJIOTII Ta 3aCTOCYBaHHS O10JIOTIYHO aKTHBHHX PEUO-
BUH, 1€ CIPHUSUIIO BUPILICHHIO MTPOOJIeMH BUJAJICHHS 3 BOAU CHIBHONAXHYYUX CHONYK,
XJIOPOPTaHIYHUX PEUOBHH Ta AMOHIHHOTO a30TYy.

Jlye BaXJIMBHM 1 KpallHIM €TaroM B TEXHOJIOTiSIX BOJOIIATOTOBKH MUTHOT BOIM
BUCOKO SIKOCTI 3aJTMIIA€ThCS — 3HE3aPAKCHHS.

Binpm BXUBAHUM METOIOM 3HE3apa’KCHHS BOJAH Y OUIBIIOCTI TEXHOIOTIYHUX CXEM
€ XJIOpYBaHHS, CaMe 3aCTOCYBAaHHS XJIOPOBAHOT BOAHW IS IUTTS JIOAEH MOXKE CIIPHYH-
HUTU MiIBUMICHUHA PH3HUK KAHIIEPOTCHHUX 3aXBOPIOBAHb 1 MOPYIICHHS PEIPOAYKTHBHUX
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¢ynkiil. CroroaHi OUTBIIICT CydYaCHUX TEXHONOTIH 3He3apakeHHs BCE YaCTiIle 3aCTO-
COBYIOTh €HEPTiI0 YIBTPadioeTOBOTO BUIIPOMIHIOBAHHSI.

BucnoBkn. IlincymMoByroun, MOXKHa CKa3aTH, IO B3araii BHOIp METOOy 3He3apa-
JKEHHS IIUTHOT BOAM 3QJICKUTD BiJI SIKOCTI IPUPOAHOT BOJM 1 TEXHOJOTII i MiJrOTOBKH,
110 MOBUHHA 3a0€31ICYNTH ITIEBHUH PiBEHB 010JIOTIYHOT CTa0LTEHOCTI BOJIH, BPaXOBYIOUN
CTaH CHCTEMH BOIOPO3IOILITY.

CIIACOK BUKOPUCTAHOI JIITEPATYPH:

1. ®i3uKo-XiMiYHI METOIU OYMINCHHS BOAM. YIPABIiHHS BOJAHUMH pecypcamu /
3a pepakuiero .M. Actpenina, X. Parnasipu. K. : «Hika-Ilentpy, 2015. 614 c.

2. TexHomoriss BOXM Ta BONOMIATOTOBKM XapuoBUX BHUpOOHUNTB. KoHcmekrt
JeKIii gy 3m00yBadiB BHUIOI OCBITH Iepmioro (0akalaBpChbKOTO) PIiBHS CIEIialib-
HocTi 181 «Xapuosi rexnounorii» / Vii.: Bysuiecbka H.IT., Lubynsa C. /1., leancosa H.M.
UYepmniris : HY «Yepniriscbka nonitexHikay, 2022. 83 c.

3. Texuomorist Ta oONagHAHHS OACPXKAHHS MUTHOI Ta TexHIYHOI Boau. IlpakTh-
kyMm. Yactuna 1. [EnekrpoHHUl pecypc] : HABYaIbHUM MOCIOHHUK JUIS CTY. CIIeIiaib-
HocTi 161 «XimiuHi TexHONOTrIl Ta imkeHepis», cremiamizamii «XiMigHi TeXHOIOTii
HEOpraHiYHUX PedoBHH Ta BopoouumieHHs» / H.M. Toncromanosa, M.I. JliTuHCEKa,
T.I. O6ymenxko. Kuis : KIII im. Iropst Cikopcrkoro, 2019. 101 c.

4. TexHousoris Ta OONAJHAHHS OJEPXKAHHS MHTHOI Ta TeXHIYHOI Bomu. [IpakTu-
kyM. YactuHa 2. [EXekTpoHHMI pecypc]: HaBYadbHHIN MOCIOHHUK [UIS CTY/. CIICIiajib-
HocTi 161 «XimiuHi TexHOMoril Ta iHXeHepis», cremiamizamii «XiMiuHi TeXHOIOTii
HEOPTraHIYHUX PEYOBHMH Ta BomoouuiieHHs» / H.M. Tonctonanosa, M.I. JliTuHCBKa,
T.I. O6ymenko; I.M. Actpenin, O.B. CanrinoBa. Kuis : KIII iM. Iropst Cikopcbkoro,
2020. 181 c.

REFERENCES:

1. Astrelina .M., Ratnaviry H. (2015) Fizyko-khimichni metody ochyshchennya
vody. Upravlinnya vodnymy resursamy [Physical and chemical methods of wate,r
purification. Water resources management]. K. : "Nika Center" [in Ukrainian].

2. Buyal's’ka N.P., Tsybulya S.D., Denysova N.M. (2022) Tekhnolohiya vody ta
vodopidhotovky kharchovykh vyrobnytstv. Konspekt lektsiy dlya zdobuvachiv vyshchoyi
osvity pershoho (bakalavrs'koho) rivnya spetsial’'nosti 181 «Kharchovi tekhnolohiyiy
[Technology of water and water treatment of food industries. Synopsis of lectures
for students of higher education of the first (bachelor) level of specialty 181 "Food
technologies"]. Chernihiv : NU "Chernihiv Polytechnic"[in Ukrainian].

3. Tolstopalova N.M., Lityns'’ka M.I., Obushenko T.I. (2019) Tekhnolohiya ta
obladnannya oderzhannya pytnoyi ta tekhnichnoyi vody. Praktykum. Chastyna 1.
[Technology and equipment for obtaining drinking and technical water. Practicum
Part 1.] Kyiv : KPI im. Thorya Sikors’koho — Kyiv : KPI named after Igor Sikorsky.
Retrieved from https://ela.kpi.ua/handle/123456789/43520 [in Ukrainian].

4. Tolstopalova N.M., Lityns'ka M.I., Obushenko T.I.; Astrelin I.M., Sanhinova O.V.
(2020) Tekhnolohiya ta obladnannya oderzhannya pytnoyi ta tekhnichnoyi vody. Prak-
tykum. Chastyna 2. [Technology and equipment for obtaining drinking and technical
water. Practicum Part 2.] Kyiv : KPIim. Ihorya Sikors'koho. Kyiv : KPI named after Igor
Sikorsky. Retrieved from https://ela.kpi.ua/handle/123456789/43520 [in Ukrainian].




