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INEPEIMOBA

Kadenpy imxenepnoi exosorii mict XHYMI' imeni O. M. beketoBa — nepury B
CBOEMY poji B YkpaiHi — Oyno ctBopeHO y 1990 p. B pamKkax eKCHEpUMEHTY Tij
npoBojgoM Toni mmie JlepkaBHoro komiterTy i3 Bumioi ocBith CPCP. Excnepument
3aIm04YaTKOBYBaB MiATOTOBKY (DaxiBIB i3 BUIIOIO OCBITOIO B Taly3i €KOJIOTii B TPHOX
BUIIMX HaBUaJbHUX 3aknanax komumHboro CPCP — Kazancekomy yHIBEpCUTETI
(bynmameHTaJIbHA Ta MPHUKIIATHA €KOJIOTis), MOCKOBCHKOMY XIMIKO-T€XHOJIOTTYHOMY
iHcTuTyTl 1MeHl 1. . MenpaeneeBa (mpukiagHa €KOJOTis B XiMIKO-TEXHOJIOTIYHIN
raiy3i) Ta XapKIBCbKOMY IHCTUTYTI 1H)KEHEpIB MichbKoro rocmojapctBa — XIIMI
(mpukiagHa Ta 1HKEHEpPHA €KOJIOTisl MIChKMX cucteM). [lepmmii Bumyck (axiBiiB-
€KOJIOTIB y XapKIBCBhKIM Jiep:kaBHIN akajemii MICBKOTO TOCIoAapcTBa (Takuid CTaTyc 1
taky Ha3By MaB 1ol XHYMI' imeni O. M. bekeroBa) BinOyBcs y 1994 p. Bigroai
MIATOTOBKY (haxiBIIB-€KOJIOTIB 13 BHIIOI OCBITOIO MPOBOJATH JIECATKH BHIIMX
HAaBYAJIBHUX 3aKjaiiB YKpaiHu B ycix perioHax. I3 2016 p. XHYMI imeni
O. M. bekeroBa MpoJIOBKY€E TOTOBUTH OaKaaBpiB 1 MaricTpiB BXK€ 32 OHOBJICHUMH
OCBITHIMH mporpamamu 3a crerianbHocTsiMu 101 — Ekonoris ta 183 — Texnosnorii
3aXUCTY HABKOJMIIHBOTrO cepenoBuina. 3a 30 pokiB ICHYBaHHA Kadeapa BUITyCTHJIA
noHax 1,5 Tucsui (axiBiiB, sKI IPaLIOOTh B OpraHax AEpXaBHOI BJIaIU 1 MICIEBOIO
CaMOBPSIIyBaHHS, IPUPOIOOXOPOHHUX YCTAaHOBAX 1 OpraHizallisix, HayKOBO-OCHITHUX
Ta MPOEKTHUX IHCTUTYTaX, 3aKjajax BUIIOI Ta CEPEIHbOI OCBITH, HA BUPOOHUYMX
mianpueMcTBax ycix (opm BiacHocTi. ['eorpadiss BUIYyCKHUKIB OXOIUTIOE OUIBIIICTD
obOnacreii Ykpainu Tta monam 20 kpain cBity — Himeuumna, Bemmka bputanis,
[Topryrams, Ascrpis, Uexisa, [lonwmna, CILA, Kanana, [3pains, O6’eaqnani Apadcbki
Emipary, flopﬂaHiﬂ, Jlian, Typeuunna, Ipan, Ipak, KHP, Pociiicbka ®depepaiiis, Ta iH.

Bin crBopenns 1 1o 2020 p. kadenpy oyosoBaB mpodecop, TOKTOp TEXHIYHUX
Hayk @Denikc Bomoaumuporuu Cronsbepr (1938-2020). IHxeHep-OyiBEIbHUK 32
dhaxom, y 1960-T1i pp. Demnikc BonoauMupoBud CyTTEBO 3MIHUB HAIPSIM JTOCII1IKEHD 13
T1IPOTEXHIYHOTO OyMIBHUIITBA HA TMPOEKTYBAHHA MPUPOIOOXOPOHHHX CIIOPYH Ta
OIIIHKY BIIMBY BOJOTOCIIOAAPCHKOI MIsUTLHOCTI HA NOBKULIA. [lepen Tum, sk mepeitu
no toximuboro XIIMI', y 1970-1980-x pp. BiH o4omtoBaB mpoduibHI Tabopatopii y
BCECOIO3HMX HAYKOBO-IOCHIIHUX ycTaHoBax (M. XapkiB) — BH/[IBoal'eo Ta
Bcecoro3Horo HaykoBO-IOCHIIHOTO 1HCTUTYTY oxopoHu Boa (BH/IOB, 3apa3 —
YKpaiHChbKUI HAYKOBO-AOCHITHUN 1HCTUTYT €KOJOTIYHUX mpooneMm). OmHuMm 13
HaiiBaroMimux 3A00yTKiB HaykoBoi mgisuibHOCTI mpod. . B. Cronnbepra crano
CTBOPEHHSI 1 JOCHI/DKCHHSI INTYYHHUX BOJHO-OOJIOTSHUX CHCTEM ISl OYHUIICHHS
3a0pyJHEHUX TPHUPOJHUX Ta CTIYHUX BOJ 1 3aXHCTy BOJOTOKIB 1 BOJOWM BIJ
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3a0pyIHUKIB 13 TUPY3HUX JHKEpeE (TEXHOJIOTIS «Oio1IaToy). 3a poOOTH 13 YIIpaBIiHHS
SKICTIO BOJY B KaHajaX 1 BOJOCXOBHIIAX, OLIHKH TIIPOTEXHIYHOTO OYHIBHUIITBA Ha
JOBKULISL Ta PO3pPOOKY TEXHOJOTIT «OI10MIaTo» y CKIaal KOJEKTHUBY aBTOPIB 13 M.
XapkiB Ta M. Kuie ®@. B. Cronsbepr y 1995 p. 6yB Haropomkenuii JlepxaBHOIO
npeMi€ro YKpaiHu B rany3i HAyKd 1 TEXHIKH.

®denike BooauMupoBud MO€HYBAB Y CBOi 0CO01 SIKOCTI HAYKOBIIS, OCBITSIHUHA
1 mocBigueHoro kepiBHuKka. [Ipu cTBOpeHH1 Kadeapu 1HXKEHEPHOI €KOJIorii MICT BiH
HamMaraBcs 310patu pa3oM (axiBIiB 13 PI3HOMAHITHOIO OCBITOIO Ta II€BHUM
NPAKTUYHUM JIOCBIIOM y PI3HHX Tally3sX, [I0OM BOHU HaWKpalIiM YHAHOM Tepe1aBajIu
3HAaHHSA Ta COpHUsUTH (OPMYBAHHIO y CTYACHTIB (paXOBHUX KOMIIETCHIIINH, HEOOX1THUX
JUIS BUPIMICHHS KOMIUIEKCHMX 3aBJaHb OXOPOHHM Ta BIJHOBJIICHHA MOBKULIA. Ha
Kadeapi MmpairoBaay 1 MPaIoTh KBaTi(iKOBaHI 1HXKEHEPU-TEXHOJIOTH, 1HXEHEpU-
CUCTEMOTEXHIKH, 1HXEHEPU-OyAIBEIbHUKHA, TeoJIord, reorpadu, O10JI0TH, MEIUKU-
ririeHictd, ¢GI3UKM W MaTeMaTUKd 3a OCBITOW. UBepTh TeNmepilmHbOrO HayKOBO-
MeJaroriyHoro rnepcoHaty Kadeapu CKIAIaroTh 11 BUITYCKHUKH — MaricTpH 3 €KOJIOril
Ta KaHJAUJATH TeXHIYHUX, CKOHOMIYHHUX 1 O10J10T1YHUX HayK. 117 KepiBHUIITBOM Tpod.
®. B. Cronb0epra crmiBpoOITHUKHN Kadenpu Opaiau yyacTb y YACIECHHUX MI>KHAPOIHUX
1 HalllOHAJIbHUX HAYKOBHX M OCBITHIX MHPOEKTaX 13 3aCTOCYBAaHHS IITYYHUX BOJHO-
OOJIOTSIHUX CHUCTEM «O10MIaTo» JJI OYHUIIEHHS CTIYHUX 1 TOJIMIIEHHS SIKOCTI
npupogaux Box  (1997-2005, mnporpamm €C INCO-COPERNICUS, INCO+),
rJ100aTbHOT OIIIHKK CTaHy €KOCHCTEeM MiXHapoaHux mMopiB — Yopnoro, Kacmiiicbkoro
ta Apaibcekoro (2000-2003, mporpama OOH GIWA/UNEP), BnpoBamkeHHs
CTpaTeriyHoi eKoJIoriyHo1 oriHkM B Ykpaini (2007-2008, mporpama NATO Science for
Peace), nocimipKeHHA NUIAXIB MNOTpAaIisHHA 1 TpaHcopmalii (papManeBTUYHUX
npenapaTiB, €HIOKPUHHHUX JM3PYNTOPIB Ta I1HIIMX MIKPO3aOpPYJHUKIB Yy BOJHOMY
cepenoBuil (2008-2018, y cmiBpOOITHULITBI 13 YHIBEpCUTETaMH 1 HAYKOBHUMH
yctaHoBamu @panmii, Yexii, Himeuuwnu, IIBeiapii, Icnanii), 3acTtocyBaHHs
MPUPOTHUX 130TOIMB I JOCHIPKEHb TUIPOJOTIYHOTO IHMKIY B TPAHCKOPAOHHHUX
piukoBUX OaceiiHax 1 Ha ypOaHizoBaHux Tepurtopisx (i3 2013 p., 3a MIATPUMKH
MAT'ATE), cTBopeHHs 1 MO/IepHi3allli HAaBYaJILHUX TIPOrpaM IiAITOTOBKHA MaricTpiB 3a
tematukamu «JloBkiist Ta eHepretuka» (1997-2002), «YmpaBmiHHS JTOBKLILISM»
(2008-2011), «IIpupomooxoponHe BpsayBauus» (2011-2014), BOpoBaKEHHs
CUCTEMH Kap’€pHOr0 CYNPOBOJY CTYJIEHTIB Ta BUITYCKHUKIB B Tally3l €KOJIOTli Y
BUIIMX HaBUaJIbHUX 3aknagax Ykpainu (2003-2006), cTaqumx NOpakTUK BEACHHS
oi3aecy (2003-2006) i cnpusiHHs iHHOBaIliiHINA misutbHOCTI cTyaenTiB (2013-2016) B
rajy3i OXOpPOHH JOBKULIS 3a Y4acTIO TMApTHEPIB 13 BUIIMX HABYAIBHUX 3aKIIAJIiB,
JOCTITHAIIBKUX yCcTaHOB Ta mianpueMmctB DinnsHaii, Cmomydernoro KoposmiBcTaa,
[Bemnii, Ectonii, Himeuunnu, CioBauunau, Yropmunau, Actpii, Hinepnanmis, I 'perrii,
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Opanuii, [Topryranii Ta iH. 3a ¢iHaHcoBOiI miaTpuMKu €Bporneiicskoi Komicii. 13 2007
p. BHKJIaIayi, CTYJACHTH U BUIYCKHUKM Kadeapu € ydyaCHMKaMu Iporpam
akagemiunoro oomMiny ERASMUS MUNDUS (2007-2011), ERASMUS+ (i3 2013 p.),
HIBeacekoro Incturyty, IlocombctBa @paniy3pkoi PecnyOmiku B YkpaiHi,
Bumerpancekoi ['pymn.

I3 2020 p., Bxke micis TpariyHoi 3aruden npodecopa @. B. Ctonsbepra, ¢axisii
kadpenpu  npeacraBmsiorh XHYMIT  imeni O. M. bekeroBa 'y  HOBOMY
MDKIUCITUTIIIHAPHOMY HAyKOBO-OCBITHBOMY MPOEKTI 3a mporpamoro Epazmyc+ KA2
«Multilevel Local, Nation- and Regionwide Education and Training in Climate
Services, Climate Change Adaptation and Mitigation (ClimEd)» («baraTopiBHeBa
CUCTEMa OCBITH 3 NHUTAHb KJIIMAaTUYHUX MOCIYT, ajanTaiii 10 3MIH KJIIMaTy Ta iX
MTOM ’SIKIIICHHS JUTSI JIEP’KaBHUX, TATY3€BUX Ta MYHIITUTIAIBHUX CTPYKTYp B YKpaiHi»),
pasoM 13 I’siThMa 1HIIMMHU Tay3€BUMH YHIBEPCUTETaMU YKpaAiHU Ta MapTHEPCHKUMU
yHiBepcutetamu 13 @Dinnsanmii, Ecronii ta Icmanii. [ mam po3BUBaIOTHCS HANPSIMU
HAyKOBHUX JOCIIPKEeHb, 3alI0YaTKOBAHUX Y TMOMEPEIH] AecATUpiudsi podoTu Kadempu:
BIIPOBA/PKEHHS TEXHOJIOTIT «010I11aTO» AJIS 3aXUCTY MAJIUX PIYOK BiJ] 3a0pYyJHEHHS Ta
OUHUILIEHHS TOCMOAAPCHhKO-MOOYTOBUX CTIYHUX BOJI Y CUIbCHKIM MICHEBOCTI Ta MaJMX
MICTaXx YKpaiHW; OI[IHKa NPUAATHOCTI JUKEPEIbHUX BOJ ISl MOTPEO MUTHOrO
BOJIONIOCTAYaHHS Yy HaA3BHUAWHUX CHUTYaIlisiX; OIIHKA 3aXHWIICHOCTI Ta 3arpos
MIJ3€MHUM  BOJOHOCHMM  TOPU30HTaM  Ha  ypOaHI30BaHMX  TEPUTOPISX;
eHeproe(PeKTUBHICTh Y MICBKOMY TOCTIOJIAPCTBI Ta €HEProOIIaHI TEXHOJIOTI 3aXUCTY
NOBKULISA; (Gi3uuHe 3a0pyIHEHHS Yy MICBKOMY CEpEIOBHUIII Ta WOro BIUIMBH Ha
OpraHi3MH, TOMYJIAIIi, YrpyIIOBaHHS ypOOEKOCHUCTEM 1 3JI0pPOB’S JIFOAWHH; OIlIHKA
€KOCUCTEMHHX MOCIYT MICBKHUX Ta 1HIIMX aHTPOIOI€HHO-TPaHC(OPMOBAHUX I'PYHTIB;
po3po0Ka 1 BIPOBAKEHHSI TIEPEIOBUX CUCTEM MOBOXKEHHS 13 BIIXOJaMHU B MICTax Ta
00’eHAaHUX TEPUTOPIATLHUX TpoMaaax; JaHAMAPTHO-EKOJOTIUHI JOCIIIKEHHS
ypOocucTeM 1 HAyKOBI 3acaayd CTBOPEHHS JIOKAJIbHOI Ta PEriOHaIbHOI €KOJIOTTYHOI
MEpexi, HAYKOBO-TIPAKTUYHI 3acajd CTaJIOTO PO3BUTKY MICT U 00’€IHaHUX
TEPUTOPIATILHUX TPOMaJl. 3 METOI0 Oe3MepepBHOCTI HAYKOBOTO MOIITYKY Ta BUPIIICHHS
PI3HOMAHITHUX MPAKTUYHUX 3aja4 I0JI0 OXOPOHU W BIITBOPEHHS MOBKLLIA Kadeapa
13 2016 p. 3a6e3nedye miArOTOBKY KaapiB BUIIOI KBami(ikallii — TokTopiB (pitocodii 3a
CreliaabHICTIO « TeXHOJIOTi 3aXUCTY HAaBKOJHUIITHBOTO CEPEIOBUIIIAY.

30 pokiB — TepMiH YMMaJUH JUIsl ICHYBaHHS Oprasizaiiii i ycranos, ue 30 i3 100
POKIB KUTTS XapKIBCHbKOTO HAIlIOHAJTLHOTO YHIBEPCUTETY MICBKOTO TIOCIOAApCTBA
imeni O. M. bekeroBa, ajie 11¢ TUTBKH IMOYATOK JIOBIOTO MUISIXY A0 CHIIBLHOT, TPOMAT 1
JIep’KaBU CTAJIOTO PO3BUTKY.

10O. 1. Beprenec
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The problem of assessing water quality at the present stage is important and of
paramount importance. It occupies a central place in water protection activities. The
ecological problem of protection of the hydrosphere at the economic and man-made
level has a significant impact on the ecological condition of surface water bodies.
This requires monitoring research using modern interactive online cartographic
resources. Large administrative and territorial units of the industrialized countries of
the world, in particular Ukraine, are enough to obtain a holistic picture of the current
ecological condition. Environmental monitoring is used even if the industrial
potential gradually decreases [1]. The main component of such monitoring is the
process of obtaining the necessary initial data (for example, the results of analysis of
surface water samples).

In Ukraine, almost 80% of the population is supplied with drinking water from
surface sources. Within Ukraine, the Psel River flows in Sumy and Poltava regions. It
is part of the Dnieper river basin (it is a left tributary of the Dnieper river). The length
of the Psel River, which flows through the territory of Ukraine is 502 km, and the
total length is 717 km.

In wastewater, which contains a large amount of organic matter, blue-green and
brown algae, phytoplankton, and biological oxygen demand increase rapidly. As a
result, anaerobic processes begin to predominate in the reservoir. They determine
eutrophication (increase in biological productivity during the accumulation of
nutrients under the influence of anthropogenic or natural factors) [2].

The State Agency of Water Resources (SAWR) of Ukraine has launched an
interactive map "Monitoring and environmental assessment of water resources of
Ukraine." On the map it is possible to track the data of monitoring of surface water
bodies for a certain period of time on indicators such as nitrates, nitrites, phosphates,
ammonium ions, sulfates. Based on the monitoring data of the SAWR of Ukraine, an
analysis of changes in the ecological status of the main indicators of the Psel River
for 2012 — 2020 was conducted. The analysis was conducted on the basis of 6 water
sampling posts in the Psel River (Figure 1): 1) 528 km, Krasnopil district; 2) 480 km,
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the village of Velika Chernetchina; 3) 444 km, the village of Chervone, below the
city of Sumy; 4) 405 km, the village of Bishkin; 5) 350 km, the village of Kaminne,
the border of Sumy and Poltava regions; 6) 172 km, Velyka Bagachka urban-type
settlement.

Fig. 1 Schematic layout of 6 checkpoints of water intake, according to which the
study was conducted (the names are given in the original language)

The content of nitrates and nitrites is an indicator of the chemical composition of
natural water (table 1). It is used in environmental assessment. This information is
also needed when deciding on the balance of nutrients, the relationship between the
life processes of aquatic organisms and the chemical composition of water. Nitrates
enter water bodies during the decomposition of animal and plant proteins by
microorganisms, when ammonium compounds are released. They are oxidized to
nitrites and nitrates in contact with air. The consequence of nitrate consumption is the
formation of methemoglobin. The transport of oxygen to human tissues is disturbed.
In the future there is a violation of the nervous system. Excess nitrate content also
leads to disorders of the pancreas and thyroid glands, cancer, heart failure, kidney
disease, cardiovascular disease.

Table 1 — NO5", mmol/dm?® at Psel river water intake posts
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Years/posts | II1 12 I13 114 I15 I16
2012 0.0251 | 0.0365 | 0.0442 | 0.0247 | 0.0215 | 0.0335
2013 0.0398 | 0.0742 | 0.0718 | 0.0887 | 0.0690 | 0.0381
2014 0.0451 | 0.0548 | 0.0542 | 0.0567 | 0.0494 | 0.0243
2015 0.0269 | 0.0496 | 0.0386 | 0.0449 | 0.0580 | 0.0365
2016 0.0360 | 0.0421 | 0.0629 | 0.0684 | 0.0621 | 0.0335
2017 0.0594 | 0.0919 | 0.0942 | 0.0641 | 0.0727 | 0.0328
2018 0.0199 | 0.0220 | 0.0396 | 0.0235 | 0.0229 | 0.0267
2019 0.0175 | 0.0413 | 0.0536 | 0.0438 | 0.0494 | 0.0338
2020 0.0432 | 0.0419 | 0.0425 | 0.0507 | 0.0480 | 0.0242

00550
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Fig. 2 Total content of nitrate ions at  Psel river
water sampling points for 2020

Decreased nitrate concentrations (posts 5 — 6) may be related to their
consumption by phytoplankton. This should lead to increased turbidity and BSC of
the water.

Failure to comply with environmental requirements leads to pollution of surface
and groundwater. This is manifested in the excessive use of agricultural and organic
fertilizers, pesticides in agricultural production, in their unsatisfactory storage. This
leads to acute nitrate poisoning, infectious diseases, and sometimes death.

One of the reasons for the entry of nitrates into surface water bodies (Figure 2)
is the leaching of fertilizers from fields and gardens. The increased concentration of
nitrites indicates the intensity of decomposition of organic matter, and the delay of
oxidation of NO, to NO;". This indicates contamination of the reservoir. Nitrates and
nitrites enter the water from the effluents of industrial and agricultural enterprises.
Developed agriculture also pollutes the environment, including surface water bodies,
with mineral fertilizers. They contain pollutants. It also stimulates the growth of
phytoplankton and blue-green algae. Unfortunately, it is not possible to confirm or
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refute this assumption, because there is no data on how turbidity and biological
oxygen demand in water change at these observation posts.
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3ACTOCYBAHHS ETAJIOHHUX 3HAYEHb KOMIIJIEKCHOI'O
MAJIMBHO-EKOJIOTTYHOI'O KPUTEPIIO TA KOEDILIEHTY
BAT'OMOCTI BUTPATHU AJIUBA SIK CKJAJTOBUX ®YHKIIII
BAKAHOCTI TIPU KPUTEPIAJILHOMY OLIIHIOBAHHI PIBHSI
EKOJIOI'TYHOI BE3NEKHU MPOLIECY EKCIITYATAIIT
ABTOTPAHCIIOPTHUX 3ACOBIB

KOHAPATEHKO O. M., KACbOHKIHA H. 1., IOJIIIOYK T. P., IITIOTA M. O.

Hayionanvnuu ynisepcumem yusinornoeo saxucmy Yxpainu, m. Xapxis, Ykpaina
kondratenkoom2016@gmail.com

VY mxepeni [1] BukiiageHo pe3yabTaTu aHami3y 9 BiIOMUX MaTeMaTUYHHX arapa-
TiB, IO MPHUIATHI JJISI BUKOHAHHS KOMIUICKCHOTO OIIIHFOBAHHS PIBHS €KOJIOT14HOI
oesnieku (EB) mporiecy 6e3aBapiiinoi ekcriyaraiiii eHeproycranoBok (EVY) 13 mopmi-
HEBUMH JIBUTYHaMu BHyTpimHboro 3ropsiHas (I1JIB3), y mepmny depry aBTOTpaHc-
nopTHux 3aco0iB (AT3). BusiBnieHo, 1o HaiiOoLIbII NpUAATHUMU JIJIS1 IBOTO € MaTeMa-
TUYHI anapaTy KOMIUIEKCHOTO MaJMBHO-EKOJOTTYHOr0 Kputepito mpod. [Tapcaganona
K Ta y3aransHeHoi pyHkIii 6axkanocti Xappiarrona D. IIpu upoMy parioHaabHUM
€ BUKOPUCTaHHS 000X arapariB 13 B3a€EMHUM TMOCWICHHSIM MepeBar Ta mocyiabjieHHsIM
HeoiKiB. Peamizariss Takoro migxoay mependadac BUKOPUCTAHHS MaTEMaTUYHOTO
anapaty kputepito D 31 cTpykTyporo BIuMBarouux (akTopiB, IICHTUYHUX KPUTEPIIO
K. [Ipu 11b0My OCHOBHOO TiepeBaroro Kputepiro Ky € HasBHICTH cepel BIUTUBAIOUNX
YUHHUKIB MacoBO1 roJAMHHOI BuTpatu nanmpa Gy [1JIB3, Tomy mns peanmizanii i€t
nepeBaru NoTpioOHO BU3HAYUTH BaroMicTh IbOTO YMHHUKA EB y MOpIBHSHHI 3 1HIIN-
MU — BUKHJIaMH 3aKOHO/IaBYMX HOPMOBAHHX ITOJIFOTAHTIB 3 IIOTOKOM BiIITpaIibOBaHUX
ra3iB (BI') Gy, HaBenenuit B mxepeni [1].
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