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'HauioHanbHWiA yHiBEPCUTET BOAHOMO rocioAapCTBa Ta NPpUPOAOKOPUCTYBaHHS, M. PiBHe

LMTOFEHETUYHUA MOHITOPUHI SIK METOL, IHTEFPAJTbHOT OLIHKU
CTAHY YPBOEKOCUCTEMU M. PIBHE

Y crarTi 34iNCHEHO XapaKTepUCTUKY TepuTopii M. PiBHe, npoaHaniszoBaHo
piBHi 3abpyaHeHHs atMocdepu MicTa i nepecyBHUX pxkepen, 3AiACHeHO
OLIHIOBAHHSA €KOJIOFiYHOro CTaHy MicTa TecT-cucteMoro Taraxacum officinalis
Webb 3a TectoM «CTepunbHicTb NUNKy pocnuH-6ioinaukaTopie». Y uinomy, 3a
2006-2007 pp. ekonoriyHa cuTyauis B MIiCTi 3a LMM TEeCTOM OLIHIETbCA SK
NoMipHO Hebe3neuHa 3 KOH$NIKTHUM i 3arpo3nMBUM CTaHOM BioiHAMKaTOpIB Ta
cepeadHiM piBHeM iX YLWKOMXKeHOCTi. 3a KOHUeHTpauiewo po3ciloBaHHa CO
BUABNEHI 30HM Hanbinbworo 3abpyaHeHHAa aTtMocdepHOro noeiTpa Micra.
OpnHouacHo 6yno npoBefeHo BioTecTtyBaHHsA 3a MA-TecToM aiTen AowkKinbHoro
BiKy, L0 NPOXXUBasM Ha TepuTopiax 12-Tu TecT-noniroHiB. YCTaHOBAEGHO, L0
cepepHi 3HaueHHa MSA-iHAeKCy Ha TeCT-nNoNiroHax AOCAranuM 3HadveHb Bif
HaumeHwux 0,017 po Haneuwmx 0,037 (cepemne 0,02810,001). Haiiuwi
3HaueHHa MA-iHpekcy 6ynu BUABNEHI Ha TepuTOpIAX MicTa, Ae PO3TalIOBaHI
nignpMEMCTBA Ta CNOCTEPIra€TbCA iHTEHCUMBHUWA PyX aBTOTPAHCMNOPTY, a
HaWHUXKYi — Ha TepuTOpisX 3 oAHONOBEepXx0BOID 3abyaoBsoto. B winomy, 3a 2011-
20175 pp. ekonorivyHa cuTtyauis B MicTi 3a Mfl-TecToM OUIHIOETLCA sIK 3aA0BiNbHA
3 HACTOPOXXYH4YMM CTaHOM 6iocMCTEM Ta HMXKUMX 3@ CepepHin piBHeM
reHeTUYHUX YW KoaXKeHb. MiaTBepAXKeHo, WO 3pOoCTaHHA CyMapHuUX obcsrie
HaAXOMKEHHA BUKUAIB 3ab6pyaAHIOIOUMX PpeyvyoBMH A0 aTtMocdepu Micta
CYNpPOBOAXKYETbCA 3POCTAHHAM NOLWMUPEHOCTi XBOPOO cepep HacesieHHA MicTa.

KnwuoBi cnoea: 6ioTeCcTyBaHHS; pPOCNWHU-BIOIHOMKATOPU;, YMOBHUW
NMOKA3HWUK YL KOOXKEHOCTI; KITITUHM eniTenito; MiKpoAaepHUN TECT; UMTOreHETUYHI
YIWKOOKEHHS; cnM3oBa 00O0NIOHKA; €KOJSIOMYHMW  CTaH;  TecT-MOoJsiroH;
33aXBOPHOBAHICTb.

MocraHoBka npobnemu. 3abpynHEHHA [OBKiNNA MyTareHamu
XiMiyHoro, ¢i3MyHoro Ta  bGionoriyHOro  NOXOAKeHHs  HabyBae
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KaTacTpogivyHOro n rnobanbHOro xapakTepy. MytareHaMn MoxyTb ByTu
Pi3HIi YMHHMKMK, WO BUKIUKAKTb 3MiHM Ha KNITUHHOMY piBHi BioTu, B
CTPYKTYpPi TreHiB, 3MiHIOKTb CTPYKTYPY Ta KiNbKICTb XPOMOCOM, L0
NPU3BOAUTb A0 3MiH CTaHy 300P0B'S JIOAEN. 33 NOXOAXKEHHSM MYyTareHu
KNacudikyroTb Ha  EHOOreHHi, W0 YTBOPKWTLCAS B  MNPOUECI
KUTTERIANBHOCTI OPraHiaMy, Ta eK30reHHi — BCi iHWi paKTopwn, B TOMY YnUCAi
N YMOBW HaBKOJIMWHBLOrO CepepoBuwla. FK npaBuno, Taky A0 MakwTb
Pi3HOMAHITHI CMNOJYKW, SKi BUKMBAKTb Yy NOBITPS NIANPUMEMCTBA, LWO
CNanwTe BYrinngd, HadTy, a TAKOX PI3HOMAHITHI BUAWU TPAHCNOPTY.
XiMiYHI eneMeHTU Pi3HUMU WAaXaMKU NOTPaNAATb B OPraHiam S4MHM,
3aBalouM NoMy KoY. Ix MirpaLis B eKocUcTeMax BiiByBaETbCS 3a yUaCTi
NoBITPS, BOAU, KONOIAHUX PO3YMHIB i BHACNILOK TEXHOFEHHUX Npouecie. Ha
X NepeMillleHHs BNIMBAKTb BHYTPILWHI Ta 30BHiWHI dpakTopw [4].

AHanis ocraHHix pocnimkeHb | ny6nikauin. [lonepegHimm
AOCNifKEHHSAMM LOBEAEHO, WO 36iNbLIEHHS MYTAareHHOro HABaAHTAXEHHA
00 piBHSA, 30aTHOr0 NOABOITU YacTOTY BUHUKHEHHS MYTauid y JIIOAWHM,
MOJEe MPU3BECTM [0 3MiH CTaHy 380poB'A. BHacnigok pgil Myrtaredis
BiAOyBalOTbCSA 3MiHM Yy COMATUUYHUX KJITUHAX, SKi  AicTanM HasBy
COMaTUYHMX MyTauin. Cnig BigMITUTH, SK HACNiAOK COMAaTUYHMX MyTaLil €
paKoBe NEePepoaKeHHS. 3N0SAKICHUN PIiCT € BUKNTMKAHMIA KaHLEepPOoreHamu,
cepen SAKUX HaANMMNOWMPEHIiWi pagiauia Ta xiMivHi cnonyku. [loBeaeHo 1
NpsiIMy KOPensuito Mix BMicToM BeH30nipeHy B aTMOChEPHOMY NOBITPI Ta
CMEPTHICTIO Bif, PaKy CEeYOCTaTEBUX OPraHiB Ta OpraHiB AMxaHHSA. Tak, 3a
AaHuMKM PiBHEHCbKOro OHKonoriyHoro aucnaHcepy 3a 2010-2020 pp.
piBEHb OHKO3axBOPKOBAaHb Cepen HaceneHHa M. PiBHe npoaoBXKye
3pocTaTu.

ToMy HeoBXigHMM € PO3B'A3aHHA TaKMX NPOBNEM, SSK KOHTPOJIb HaA,
npouecamm 3abpyaHEHHS HABKOJIMWHBOIO CEPEAOBULLA MyTareHamu,
3anobiraHHA HApPOCTAHHK MYTareHHoOro 3abpyAHEHHs, PO3YMiHHA
NMOXOOXEHHS Ail MyTareHiB, NowykKiB 3acobiB MOHITOPMHIY Ta 3axucTy
OpraHiaMy NAWHW Bif, IX HEFATUBHOIO MYTareHHoOro BnamBy.

CyyacHa OUiHKA CTaHy €KOJIOMiYHMX CUCTEM, TEPUTOpPiIaNbHUX
NMPUPOLHUX KOMMNIEKCIB, OKPEMUX 00 EKTIB HABKOJIMLIHLOMO CEPEAOBULLA
30iNCHIOETBCA 3@ PiI3HUMU EKONOTIYHMMUK CTAaHAAPTAMU M1 HOPMaTUBAMMU.
Cepen, HUX HaMBa*KNMBIWLMMWU € HOPMATMBM SKOCTI AOBKIiNNg, €Ki
BUCBIT/IIOIOTE Y MOKA3HMKAX rPaHMYHO A0MNYCTUMUX KoHueHTpauin (FOK)
WKIAIMBUX PEYOBMH B OKPEMUX 06'EKTAX HABKOMMULLHBOIO CEPenoBULLA.
OpHak, Taki niaxoAn [0 OUiHKWM CTaHy 00'ekTiB Oo0BKiNNS 6a3yTbCs He
Nvwe Ha iHCTPYMEHTaNbHMX i3nMKO-XIMIYHMX METOoAax aHanisy, ane m
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OPIiEHTOBAHI HAa KOHTPOMb A0 BiANOBIAHOCTI HOPMOBAHUX NOKA3HUKIB.

Tak fK TPaaULiAHi MeToAM OUiIHKM CTaHy 00'€EKTIB HABKOJIMLWWHLOMO
cepepoBMia  WAAXOM  XiMIYHOrOo  aHanisy Ta  BWUMIpPIOBAHHAM
PanioakTMBHOrO ¢OHY He MOXyTb Bigobpasutu cymapHoi Ail pisHuUx
3abpypHioBadiB  JOBKiANg, us npobnema Moxe OyTM BupiweHa 3
BUKOPUCTAHHSAM iHOMKATOPHUX BioTecTiB, Cepen AKUX LUTOreHETUYHI €
Hanmbinbw iHGOPMATUBHUMKU, BUCOKOUYTIMBMMM Ta [OCTATHIMKU Ons
AAEKBATHMX OUIHOK. TOMY OCTaHHIM 4acoOM CMOCTEPIraEMO LiNKOM
06rpyHTOBaHy TeHAOEHUil0 HeobXigHOCTi OUiHKM CTaHy [OBKinns
ypbaHi30BaHUX TEPUTOPIA HE TiIbKM TPaAUUIMHUMU i3MKO-XIMIYHUMM
METOOaMM, a 1 WSXOM BUKOPUCTAHHS MeToAiB BioiHaomMKauil.

AKTyanbHiCTb 006paHOro HanpsiIMKYy [OCHIAXEeHb 3YMOBJEHA
CY4aCHUM  3pPOCTaHHAM  33ab6pyAHEHHS  [OBKiNA  TEXHOTEHHUMM
NPOAYKTaMMK, SKi MaKTb MYTAreHHy aKTUBHICTb | BMNAMBAKOTb Ha
FeHEeTUYHMA anapaTt Ta IMYHHY CUCTEMY Pi3HOBIKOBMX Fpyn HaCeNeHHS.
Cepep MicT YKpaiHM 3a KiJIbKICTHO HacesleHHA Ta NapaMeTpUYHUMMU
XapPaKTEPUCTUKAMWN TEXHOTEHHOr0 BMJIMBY Ha YPHOEKOCMCTEMWU MOMITHO
BUpPi3HAETECA M. PiBHe. B Wnoro aTtMocdepHoOMy noOBIiTPIi perynsapHo
¢ikcytoTbcsa nepesuweHHs OK, piokcuHy asoTy, 6eH3anipeHy, oKCuay
Byrneuw, ¢peHony, iaeHTUPIKYIOTbCA AIOKCUMHM CipkK, dopManbaerigy Ta
iHLWWMX MyTareHiB. 3 OrnsiAy Ha Le BMHUKIA HEOBXiAHICTb KOHTPOO HaA4
npouecamm 3abpygHeEHHS aTMOCOEPHOro MOBITPS MICTa, AOCHIAXKEHHS
NpUpoAM  Ail  MYTareHHMX pe4qyoBWH, 3anobiraHHa  HapOCTaHHI
TEXHOTreHHOro 3abpyaHEHHS Ta NOWYKY 3aco6iB i METOAIB 3aXMUCTY KUBUX
OpraHi3MmiB Bif MyTareHHOro BnamBay.

MeTa i 3aBaaHHA pocnimkeHb. MeTa poboTH Nonsdrana B OLiHIOBAHHI
cTaHy ypboekocucteMn M. PiBHE 33 NOKA3HMKAMKU LUTOFEHETUYHOrO
MOHITOPUHTY.

[ocAarHeHHa MeTu nepepbdayano BUBUEHHA HACTYMHUX 3aBAAHb:
30INCHUTU NaHAWadTHO-EKONONYHY XapaKTEPUCTUKY MICTa; NPOBECTU
PaNoOHYBaHHS MiCTa 33 CTYNEHEM YLIKOAKEHOCTI POC/NH-BI0IHAMKATOPIB;
AOCNIAUTW piBHI BNAMBY 3abpyAHEHHA aTMOCPEPHOro MOBITPA MiCTa Ha
340POB’Sl HAaCENIEHHA; OUIHUTK Ta NpoaHanidyBaTu cTaH ypboekocmucTemMm
MiCTa 33 MOKa3HWKAMW LUTOrEHETUYHOTO MOHITOPUHIY; pO3pobuTK
PEKOMeHAALIT 3 NOKPALLEHHS EKOJIOFIYHOr0o CTaHy ypboeKkocucTemu.

06’exT pocnipkeHHa. [pouecwn, WO NPOTiKaOTb B ypboOEeKOCUCTEMI
nig, BNAMBOM MPUPOAHUX | QHTPOMOrEHHUX YAHHUKIB.

MNpeaMer pocnipmkeHHA. [TOKAa3HWMKKM OUIHIOBAHHA 33a0pyAHEHHS
aTtMocdepHoro noBiTp4, YWKOAXEHHS poCnuH-6ioiHaMKaTOPIB,
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LUTOreHETUYHUMN MOHITOPWUHT.

Martepianu Ta MetogM. Ha cborogHiwHin peHb bGiociHguKkauito
BBa)KawTb  Hambinbw  AOCTOBIPHMM  METOAOM  MPU  BUBYEHHI
AHTPOMOreHHOro BMJAWMBY HAa HaBKONMWUWHE cepegoBuwe. Tak 4K
AHTPOMOreHHi Ail 3yMoBAKTE MOAMDIKALIO NPUPOAHMX GaKTOPIB | TUM
CaMWUM 3MiHKTb BNACTMBOCTI BioNOriYHOT cMCTEMK, Chif 34iNCHIOBATH
NOCTIMHUIA KOHTPOJIb 33 CTAHOM HAaBKOJIMWHLOIO CEPEenoBULLA, SKWUK
L03BOJINTb OTPUMATU aAeKBaTHI AaHi npo cTaH 6ioTu Ta nwoanHun [5].

3arafbHOBM3HAHOK €  AyMKa, wWo  bGioiHaMKauia  Moxe
BUKOPMCTOBYBAaTMCb Ha PI3HMX PIiBHAX OPraHisauil >»>uBOI MaTtepil:
MOJIEKYNAPHOMY, KJITUHHOMY, OpPraHiaMoBOMY, nonynsauinHomy,
HioLueHO3HOMY. 3 MiABWULLEHHAM piBHS OpraHisauil 6ionorivHnux cCUCTeM
3pOCTAaE i IX CKNAAHICTb, TaK SIK OAHOYACHO BCe Binblue YCKAaAHIKTLEA TX
B3aEMO3B'A3KM 3  aKTopaMum  MicuesHaxomaxeHHsa. [lpy  uboMmy
BioiHAMKALIA HA HUXKYUX OiaNeKTUUYHO BKJHYAETbCA B BioiHOMKaALiO Ha
BULLUMX PiBHSAX, BUCTYNAK4YM B HOBiM AKOCTI. B TOM 4ac, AK Ha HUXKUKMX
PIBHSX OpraHisauii 6iof0riYHMX CUCTEM MepeBarkakTb NPsSMi N YacTiwe
cneundiyHi Buagm OGioiHoMKaUil, Ha BUWKUX PIBHAX MNAHYE Henpama
BioiHaMKauia. B cyyacHMx yMoBax BioiHAMKALUIMHI AOCNIOXEHHA HA PiBHi
OpraHiamiB NpPoBOAATLCA 3a ABOMA OCHOBHMMW HanpsMKkamu: ¢iTo- Ta
300iHamKkauia. KypiHHui A.l. 3anponoHyBaB B SAKOCTi iHAWKATOPIB
BUKOPUCTOBYBATU BULUI POCJIMHM, @ TAKOXK LUTOFEHETUYHI 0BCTEXEHHS
HaceneHHs. Cnyumk|. M. 3acTocoByBaB npu [OCHIIKEHHI CTaHy
ypboekocmcTeMn M. IBaHO-PPaHKIBCbK MITOTUYHY aKTUBHICTb MEPUCTEMM
3a4YaTKOBMX JICTKIB Ta piBeHb abepauin XpPOMOCOM Y COMATUYHUX
KniTuHax P. Berolinensis i P. Simonii, a Aped’esa C. |. B akocTi iHaMKaTopie
PEKOMEHAYE BUKOPUCTOBYBATU AEPEBHI rpnbmw.

Ha nymky LUWyncbkoroB. ®., Metposa A.C., MakcumosaT.B.,
iHOMKATOPOM CTaHy BOAHMX CUCTEM NOTPIBHO BMKOPUCTOBYBATU
YrPYNYyBaHHA HWMXYMX BOAHMX 0e3xpebeTHMX TBapWH, a B [AESAKUX
HaykoBux poboTax B SKOCTI BiOiHAMKATOPIB BMKOPMUCTOBYHOTE nonynasuil
enioiT HUX MakponixeHie [6].

Bci 6GioiHAMKAUIMHI 0OCNIAMKEHHS 3 PiI3HUMM BUAAMW POCAMUH i
TBApwWH, §Ki O6ynn OMMCaHi [0 CbOrOAHIWHLOMO [AHA, BKA3yWTb Ha
EeKONOTiYHY cuTyauito ypbOEeKOCUCTEMM Ta MPOMNOHYHTb WNsaxM 11
NONINWEHHS, 0AHAK, Oilo4i BiTYUN3HSAHI HOPMATUBU HE OLIHIOKTL PU3KK ANS
300pPOB'A NOAMHM Bif 3abpypHtoBadiB aTMOCPepHOro nosiTpa. Tomy,
CbOrogHi BUMHWKAE HeOoOXiOHICTb 3aCTOCYBAHHA iHLWWX METOALIB OUiHKMK
CTaHy HaBKONWULWHLOIO CEepeaoBMLld, 3a A0MNOMOrOK SAKUX MOXKIMBO

381



Cepia «Cinbcbkorocnogapcbki HayKku» ISSN 2306-5478
Bunyck 1(113) 2026 p.

3po6MTN HAYKOBO-0OrPYHTOBAHUMA MPOrHO3 3MiH y 300p0B'T HaCeneHHs
3aNIeXKHO Big BNAMBY ¢akTopiB AoBKinas. OgHMM i3 TakMx MeTomiB €
METOLO0JI0TiA OLUIHKM PU3MKY Ha 300POB’A HaceNeHHa Big 3abpyaHoBadiB
HaBKOJIMLLHBOIO CEPEAOBULLA, AKA AAE MOXKAUBICTb BU3HAYUTU peanbHi
HABAHTAXEHHS HA OPraHi3M NIOOMHU WKIGIANBUX PEYOBMH Ta 34iIACHUTK
KiNIbKiCHY OLUIHKY PU3WKY BMHUMKHEHHS 3axBOploBaHb. Tak, [opoBa A.l.,
KnimkiHa |. |. NnponoHYTb BUKOPUCTOBYBATU LUTOTEHETUYHI TECTYBaHHSA
ANS OUIHKM €KONOriYHOT CUTYauil Ta ePpEeKTUBHOCTI 0340POBAEHHSA AITEN |
AOPOCANX NPUPOSHUMM apanToOreHaMu.

Ha Hawy pAyMKy, HanpouiNbHIWLMM € BWKOPUCTAHHA METO4IB
BioiHoMKauil y noegHaHHi 3 ¢iToiHaMKauieww «CTepunbHICTb NUAKY
pPOCNUH-BiOiIHANMKATOPIB» Ta ULMTOFEHETUYHUX METOLIB LOCHIAXKEHHS.
JouinbHO 3a3HAYNTK, O BEJIMKOIO MONYASPHICTIO KOPUCTYETLCA CKPUHIHT
32 YLWKOZXKEHHAM XPOMOCOM, TaK 3BaHUM MikpoagepHun Tect (MA-TecT).
MeTopL BiApPi3HAETLCSA NPOCTOTO Ta onepaTuBHicT. Cnig Big3HaAuYMTK, WO
M#A-TecT 3aCTOCOBYETLCA AN OBCTEXKEHHA Pi3HUX BEPCTB HACENIEHHS,
METOK SKOr0 € BM3HAYEHHA AHTPOMOrEHHOro BMJAWBY HA HABKOJMLIHE
cepeposuwe. OTXKe, NS OUIHKM EKOMOriYHOI CUTyauil 3a 3arajbHuUM
MYTareHHUM ¢OHOM HaMW BUKOPUCTOBYBABCH CKPWUHIHIOBWUK eKcrnpec-
meTon. 3anoyaTkyBas MA-TecT BueHmMn-pgocnigHuk B. LUMigT y 1975 p.. Lle
MEeToq, NigpaxyHKy 4acToTh nosen M4 B eniTeniountax cnn3osoi 06010HKK
NMOPOXKHUHW POTA AITEN AOWKINBHOIO BiKY.

MikposigepHMn aHania KAITMH cnn30BOT  0BONOHKKM  YCMILWHO
3aCTOoCOBYBaBCA [ANS  OUIHKM  BOMXAHHA Ta  MiCUEeBOro  BNJWBY
FEHOTOKCUYHMX areHTiB, BNAMBY PaKTOPIB Xxap4yyBaHHSA, CNOCOBY XuWTTA Ta
SIK paHHbOro GioMapkepy ANS pakoBux NyxauH [1, 2].

KniTnHW cnn3oBoi 06010HKM LK BUKOPUCTOBYBANMUCH A8 PAHHBOrO
BUABJIEHHSA LUMTOrE@HETUUYHMX NOWKOAKEHb [3].

Ha TepuTtopii YkpaiHu GioiHAMKAUIMHI BOCNIAXEHHA Bynn NnpoBeaeHi
A.l.Toposow y [HinponeTpoBcbkKin o6nacti[7], B.[. be3coHoBOW — Yy
3anopisbkin  obnacTi, T.l. Benukopupbko, T.B.Mopososoww - Yy
YepHiBeupkiit, |. M. Cnyunk — B IBaHo-®paHKiBCbKiii, |. |. KoplumkosuM,
T. . Benukopupgbko, A.l. CapoHoBuM — y [oHeubkivt [8]. Ha »xanb, Ha
TepuTopil M. PiBHE TaKi 4OCNIAXKEeHHS HE NPOBOAUAUCH ¥ MOEAHAHHI. TOMY
METOH Halwoi poboTn Byno NoEAHAHHS Ta aHani3 MeToaAnkmn «CTepunbHicTb
NMUAKY POCNUH-BIOIHAMKATOPIB», @ TAKOX METOAUKM OLIHKW €KOJIOriYHOl
cuTyauil 3a MA-TecToM B eniTeniounTax cnm3oBol 06010HKM NOPOXKHUHMK
poTa NIANHMN.

Mepwi MmeToamM PiTOIHAMKAUIT B EKONOTIYHUX [OCNIAXEHHSX M. PiBHe
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3actocyeanu M. 0. Knumenko Ta H. P. Xomunu. OuiHloBaBCcS cTaH foBKinns
3a [OONOMOroK TPaB'AHMX POCAMH, @ CaMe: BM3HAYEHHA 4YacToTu
CTEPUNBHUX KAITUH NWJAKY POCAMH-Bi0iHAMKATOPIB, L0 POCTYTb Ha
OOCNIAXYBAaHUX TECT-NOJMIFrOHAX.

B uinoMy, BioiHouMKauinHi gocnipxeHHs ypbaHi30BaHUX TEpUTOPIN
M. PiBHe MawTb pnaeHi Tpaguuil. OQHaK, BOHM XapaKTEPU3YHTbLCS
Eni30AMYHICTIO, BE3CUCTEMHICTIO Ta AOMiHYBAaHHSAM OIiTOIHAMKAULIMHMX
AocnipxeHb. ToMmy 0CoBnAMBOI akTyanbHOCTIi Ta 3HayMMmocTi Habyno
NPOBEOEHHS KOMMJEKCHOI OUIHKM EeKOJNOFiYHOro cTaHy M. PiBHe 3
BUKOPUCTAHHAM LUTOreHEeTUYHUX MeToaiB OGioiHamkauil. YpbanizoBaHa
TepuTopia M. PiBHe noTtpebye AETanbHOro po3rnagy NUTAHHA PO3POOKM
epeKTMBHOro anroput™my BioiHOMKALUIMHUX OOCHIOXEeHb 3 MEeTow
OTPUMAHHSA KOMMNAEKCHOT IHTerpanbHOI LUTOrEHETUYHOI OLHKK, @ TaKOoX
NowyKy 4ytnmemx bGioiHAMKATOpiB Ta iHPOPMATMBHUX (IHAMKAUIMHUX
03HaK, 34aTHUX Bifobpa)kat CyKynHUM BNAMB YPOOreHHUX | TEXHOTEHHO
3yMoBJIeHMX GaKTOpiB Ha nonynsauil.

Metoaukn Ta Metoam. HayKkoBi [OCHIAXKEHHS 34INCHIOBaNM 3
BMKOPWUCTAHHAM 3araJlbHOHAayKOBMX MeTO4iB (aHanisy, CnocTepexxeHsb,
y3aranbHeHb), EKCMEPUMEHTANbHMX | 1TaBOPATOPHUX AOCNIAXKEHb.

Mikposigpa BUABNANW B KNITUHAX eniTenito 6-7/-piuHux giten. Masok
enitenito 6pann B CTEPUSIbHUX YMOBAX 3 MPAaBOI Ta NiBOI LWiK i HUXHBbOI rybun
AiTEM 33 nonepenHbO 3rogot OaTbkiB, OTPUMAHOK Ha nigcTasi
aBTOPCbKOr0 AaHKETYBaHHSA, 3a AO0MOMOrOK Pas0BMX KOCMETUYHUX
NasNYoK i3 BaTHMMM HaKOHedHMKaMu. lNMonepeaHo $ikcauio maTtepiany
3aincHwoBanun B 96%-my etanoni npotarom 15 xB, @ OCHOBHY — B CyMilli 3i
cnupTy, x10podopMy Ta OUTOBOI KWUCAOTU Yy CRIBBIAHOWEHHI 6:1:1
BnpoaoBx 1,5-2 roauH. lNicna ocHoBHOI ¢ikcauil MmaTepian BUCYLIYBaNN Ta
¢dapbysanu aueTokapMiHoM Bnpogosx 15 xB. Mikpoaapa aHanizysanu nig,
MikpockonoM MBU (x800; x1500) y pospaxyHky no 100 KNiTUH KOXHOro
iHOWBIigyyMa.

Bcboro 6yno obctexeHo 167 pitTen, aKki npoXuBarTb Ha 12-Tn TecT-
noniroHax naoweo Big 4 po 5 kM?. 3aranbHa KiNbKiCTb NpoaHai3oBaHuXx
eniteniounTiB ctaHosuna 64950. lMopag i3 uMM nNpoBoOAMAM aHanI3
MEAWKO-CTAaTUCTUUYHMX [AHMX 33 KnacaMu xBOPOD, L0 XapaKTEPU3yHTb
CTaH 300pOB'ss HACENIEHHS MiCTa.

[ns OUiHKM eKONOriYyHOro CTaHy ypboeKkocMcTeMM 3a TECT-CUCTEMOR
6yna oBpaHa Taraxacum officinalis Webb (kynb6aba nikapcbka), aska 6yna
MPUCYTHA Ha BCiX 12-TM TecT-nofiroHax. 3epHa nunky ¢ikcyeanun B
MoMeHT 360py y 70%-My eTaHoni. 3abapBnieHHs npenapaTiB NPoOBOAMIIM
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MOAHUM pO34YMHOM 3a [pamMoM. [lna po3paxyHKiB i NOPIBHAHHSA
pe3ynbTaTiB BAACHUX [OCAIOXKEHb 33 KpuTepieM BMBOPY YMOBHO-
KOHTPONbHOI TepuTopii 06paHo cMT HikiTa, yMOBM $KOro MarwTb
«CNPUATAUBI» NOKasHUKK (3a MeToamkow A. |l Mopoeoi MO3 Ykpaiuu,
Haka3z Ne 116 Big 13.03.2007 p.). CtatucTtMuHy 06pobKy pe3ynbTatie
AOCNiAXEeHb 34INCHIOBANM 338 METOAOM AUCMNEPCIMHOIO Ta KOPENAaUinHOro
aHanisie i3 BUKOpUCTaHHAM nakeTta nporpaM Microsoft Office 2007, a
OLiHIOBAHHA BiOCMCTEM Ta EKONOTIYHOT CUTYaLiT — 3a wkanot A. |. loposoi
2007, tabn. 1.

Tabnuuga 1

LLIkana ouiHOBaHHA BiOCMCTEM | €KONOTIYHOT CUTYaLIT 38 MyTareHHUM
¢doHoM (3a MeToaukoto A. |. Moposoi, 2007 p.)

3HaueHHsa | MNMoka3HuK . ExonoriuHa
PiBeHb .
NOKA3HMKA | FeHETUYHUX CraH CUTyauif 3a
reHeTUYHUX .

3a YIWKOMKEHD ——— 6iocucrem MyTareHHuUM
MSl-Tectom |  (YNN) ¥ $oHoM
0-0,027 0-0,150 Hu3bkum BnarononyyHun | ETanoHHa
0,028- Hwxuun Big . .
0.054 0,150-0,300 EEBEHHLAI Hactopoxxylouunn |3agoBifnibHa
882? 0,301-0,450| Cepepnwiit KoHbRiKTHMIA HesapoBinbHa
0,082- Buwwmn Big, . .
0108 0,457-0,600 BB RBHEEI 3arposnuBun HezapoginbHa
8182 0,601-0,750| Bucokuun Kputnunum KatacTtpogiyHa
0,136- . . .
0.180 0,751-1,0 MakcuManbHun |HebesneuHumn KaTacTtpodiyHa

PesynbTatn pocnipkeHb. Micto PisHe 3alMae nnowy 64 KM’ B
SIKOMY MNPOXWBAa€ NoHag 246 Tuc. ocib. |HaycTpianbHUM npodinb MicTa
BM3HA4alOTb, B OCHOBHOMY, TakKi ranysi: xiMiyHa, BUpOBHMUTBA
byniBenbHMX MaTepianie i aepeBoobpobka. 3a 4aHUMM 3BITHOCTI B MeXax
ypbaHiCTUYHOrO  KOMMNMEKCYy Micta po3TawoBaHo 6ausbko 60
CTauioHapHMX gxkepen 3abpyaHEHHS OOBKIiNAsS Ta ekcnayaTyeTbcsa 6ins
80000 nuwe nerkosux astomobinie. LLopiyuHo B aTtmocoepy MicTa
BMKWOAETHCA (HAAX0AWTL) Bif CTaUiOHAapHMX AjKepen noHag 2,9 Tuc. T., a
Bif nepecyBHUX — 6ina 14 Tuc. T. 3ab6py[HIOUYNX PEYOBKMH, LLO CNPUYNHAE
NMepeBULLEHHSA Y MOBITPi FPAHMYHO AONYCTUMUX KoHueHTpauin (FOK) 3a
BMIiCTOM MWy, OKCMAY BYrneuw, Aiokcuapy asoTy, ¢eHony, 6eH30nipeHy.
KpiM unx peyoBMH y NoBITPI iAEHTUDIKYOTLCSA BIOKCUA CiPKKU, MOHOOKCHUA,
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azoTty, ¢dopmanbperigo, cknagHi edipn. CepelHbopiyHi KOHUEHTpauil
BaX>XKMX METaniB He nepeBuULLyOTb BCTAHOBJEHMX HOpMaTueiB. PiBeHb
3abpyoHeHHa aTMochepHOro nNoBiTPS 3rifHO iHAEKCY 3abpyaHeHHs (13A)
Bnpomosx 2009-2020 pp. 3miHoBaBcs B Mexax Big 11,8 y 2010 p. po 6,25
y 2018 p. BinnosigHo, piBeHb 3a6pyaHEHHA aTMOCPEPHOro NOBITPSA B MiCTi
BMPOAOBX OCTAHHIX AECATUNITL OLIHIOETLCA AK niasuweHnn (puc. 1).
Tuc.

20 T
18 - ] T : 7
16 - ' | B
14 -
12 -
10

O N B O
1

_r.
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Cyma BHKHIIB BiJl CTAI[IOHAPHUX 1 IEPECYBHUX JIKEPE, TUC. T
M Bij cTAIliOHAPHUX JIKEPEJI, TUC. T
M BiJl IepeCyBHUX JKEPE, THC.T

Puc. 1. JuHaMika BUKKMAIB 3a0pyOHI0OI0UNX PEYOBMH B aTMOChepHe
noBiTps

CepenHbopivyHa KOHUEHTPALiA OKCMAy BYrneuw csarae 3HadeHb 0,7-
1,0 TOK, a MakcuMMmanbHi pasoBi KOHUEHTpauil oKcuay BYrneuw
diKCYTbCS Y NiTHI Micaui, aki 3MiHOTECA B Mexkax Big 2,0 oo 2,4 TOK
(TOKMp = 5 mr/m3).

HocnigXeHHAaMM BNPOJOBXK 2006-2010 pp. KOHUEHTpauil
PO3CilOBaHHS OKCUAY BYrneul Hamu B6ynn BUSIBNEHI 30HW HaMbinbLIoro
3abpynHeHHa aTMochepHOro NoOBITPS, A& Mano MicUe CKYNYeHHSs MOTOoKIB
nepecyBHMx pnxxepen 3abpypgHeHHs, a came: TecT-nonironn VI, VI
(LeHTpanbHa YacTu MicTa), ae nepesuileHHa MK gocsarano 3HaveHb y 2,5-
3,4 pa3un; Ha noniroHax |-V (niBHiuHa yacTuHa MicTta), V(3axigHa) MOK
nepesuwysanocs Big 1,4 po 1,8 pasis; VIl (cxigHa), IX, Xl (niBaeHHa) — Big,
1,8 Bo 2,2 pasie. [MOpiBHAHO Kpawum CTaH aTMOCOEPHOro noBiTpa 3a
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BMICTOM OKCMAY BYFJIEL MaB Micue Ha noniroHax X, Xl, oe nepeBULLEHHS
KoHueHTpauii CO He nepesBuwysano 3HadeHb 0,8-1,0 FAK (puc. 2).
' e, ;i“ ; FL. | PIBHE

\ N s
[ )

5 )
g -
> . p X

7K TS
o,-# e A Q)

g ' ’
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3 v Vi Vi m
e i 'Y 78 140 gl v 150 145 1,50 1.5
» = Lo ' - {
.- 3 ?
= 55 57 30 35 30 25 10 |
X . X X1 xa :
L1 S0 S0 050 A5 40) | ¥ ss 150
= \ {
2L 1) 1

Puc. 2. KoHueHTpauil okcuay KapBoHy y nositpi M. PigHe, Mr/m?

OpHo4acHo Hamum Byno AOCAIAKEHO BMJIMB KOHLEHTPALIA OCHOBHUX
3abpyaHoBayiB aTMOCHEPHOrO MOBITPA MiCTa HA CTEPWUIBHICTb MUAKY
Taraxacum officinalis Webb 3a TectoM «CTepuibHICTb NMUAKY POCIWUH-
BioinonkaTopie». YCTAHOBNEHO, WO HAaWMEHLWWN BIiACOTOK CTEPUSIbHUX
MUNKOBUX 3epeH Oyno BMABMEHO 3a cepeaHiMu 3HadeHHamm 2006-
2007 pp. Ha Tect-noniroHax X, Xl, wo craHoeuno Big 1,05 po 12,3%, a
HaMBULLMIA BiOCOTOK CTEPUIBLHOCTI cnocTepiraeca Ha Tect-noniroHax I, I,
VI, VIl - Big 2,45 o 19,85%.

AHani3 po3paxyHKiB YMOBHMX MOKa3HWUKIB ywkoaxeHocTi (YMNY) B
2006 p. 3aceigune, Wwo TecT-noniroHn X, Xl xapakTepusyrTbCa eTaJlOHHUM
i CNPUATAMBUM CTAaHOM BiOIHAMKATOPIB i3 HU3bKMM i HUXKUYMM 33 CEPELHIN
PiIBHEM YLIKOAKEHOCTI, KaTeropis ekonoriyHoi 6esnekn Teputopii -
6e3neyHa; Ha Tect-noniroHax |, VIII, IX, XIl — KOHPNiKTHWI | 3arpo3nmBumK
cTaH OioiHaMKaTopiB i3 CcepepHiM piBHEM YLIKOAXEHOCTI, KaTeropia
EKO0JIOTiYHOT Be3nekn TepuTopii — NOMIPHO Hebe3neyHa; Ha TeCT-NoAIroHax
[I, VII KpTnyHmMn cTaH BioiHAWMKATOPIB i3 BUWMM 33 CEPEfHin piBHEM
YIWKOOXEHOCTI, KaTeropia ekonoriyHol 6e3nekn TepuTtopii — HebezneyHa
(tabn. 2).

Tabnuuga 2
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OuiHKa CTaHy HaBKOJIMLWHbLOMO cepenoBula M. PiBHe 3a TECT-CUCTEMOKD
Kynbbaba nikapcbka (Taraxacum officinalis Webb, cepegHe 3a 2006-

2007pp.)
E yny =
Rianazon YNY Iyny < 2
g 3ar. =
Ne i z
A0CAiAYKYBaHOr0 E z
TECT-NONIroHy & o 0
T | g|lalw
2006 p. 2007 p. [2006p[2007p| B | 2| 2| &
[=1 (@] (@] ()]
Q (@] (@] [~
(& ] [N [eVN] 8
| o 0,176-0,659 [0,028-0,689 (0,341 [0,369 (0,355
Il ']':;'::: 0,157-0,928 |0,092-0,964 0,549 (0,587 [0,568
I wicra  [0.186-0,969 |0,082-0,933 |0,531 [0,574 [0,552
IV 0,176-0,917 [0,058-0,892 [0,507 [0,521 (0,514
V | 3axiagHa [0,108-0,964 |0,054-0,946 [0,549 |0,512 [0,530
VI | Lentpansh [0,167-0,989 [0,081-0,964 |0,574 (0689 0632 | = | 5 | X
Vil a 0.147-0.994 [0,076-0,984 |0,583 (0,598 0591 | & | & | =
VIl | Cxigna [0,168-0,866 |0,082-0,871 | 0,378 |0,486 [0,432
IX . 0,049-0,661 |0,049-0,744 (0,304 [0,288 0,296
X ']l':fTeM”H”aa 0,093-0,476 |0,033-0,459 [0,179 [0,162 [0,171
XI wicra  P137-0,630 |0,020-0,553 0,184 |0,184 [0,184
XII 0,061-0,825 [0,058-0,820 (0,326 [0,325 [0,326

B uinomy 3a 2006-2007 pp. kaTeropis ekonoridyHoi 6e3nekn Micta
OLHKETLCA AK NOMIpHO Hebe3neYHa i3 cepenHiM PIBHEM YLWKOLAXKEHHA Ta
KOHQNIKTHMM i 3arpo3iMB1UM CTaHOM BioiHAMKATOPIB.

Brnpomoex  HactymHmx  2012-2020 pp. 3a  KOHUEHTpaUi€w
PO3CilOBaHHS OKCUMAY BYrJeUw HamMu 6ynuM BMSBJIEHI 30HWM HAMBMLLOIO
3abpynHeHHs aTMOChEepPM MiCTa TaKOXK, B OCHOBHOMY, B MiCLSIX CKYMYEHHS
nepecysHux axepen. Ha teputopil Tect-nonirodie VI, VIl (ueHTp MicTa)
nepesuLieHHa KoHueHTpauil CO ctaHoBuno 3-4 pasu; Ha TecT-noniroHax |,
[, 11, IV (niBHiv) Ta V (3axig) FOK nepesuwysanocb y 1,6-2,3 pasu; Ha VI
(cxip) Ta IX, Xl (niBaeHb) —y 2,1-2,4 pasw.

Pesynbtatu reHeTu4Horo 6ioTecTtyBaHHa 3a MA-TecToM B KNiTUHAX
cnn30Boi 0BOSIOHKM pPOTOBOI MOPOXKHWMHM  LiTEA [OWKINIBHOMO BiKY,
NPOBEAEHOr0 HaMuM Ha 12-TM TECT-NOJNIFOHAX Yy AOMTAYMX Ca[0uYKaXx,
npeacTasneri B Tabn. 3, 3 9K01 BUAHO, WO CepenHi 3HaueHHa MA-iHoekcy
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Ha TecT-nofairoHax pgocaranu 3HadeHb Big HammeHwwux (0,017) po
Hansuwmx (0,037) npu cepeaHsomy 0,028+0,001.
Tabnuus 3
PiBeHb NOWKOAXYBAHOCTI KNITUH, CTaH AUTAYOr0 OPraHiamy, eKooriyHa
cUTyaUis Ha TepuTopiax MicTa 3a nokasHukoM YIY, 2011-2015 pp.

a . CraH putavoro ExonoriuHa
Lo> = . PiBeHb . .
53| .8 M{A-inpekc YNY |ywkomkenns opraHismy 3a cUTyauia 3a
f_’ E f ’g x*a KNiTHH LMTOreHeTUYHUM | MYTareHHUM
g 8 E £ CTaTycoMm dOoHOM
| 12 003760001 | 0,203 | X433 | 4 opoxyiounii | 3agosinsHa
cepenHin
I 14 [0033:0,002 | 0,185 | K433 | 4 opoxyiounii | 3agosinsHa
cepenHin
] 14 10,024+0,001 | 0,136 | Hu3bKkKM BnarononyyHuii 3ap0BinbHa
v 15 10,025+0,002 | 0,138 | Hu3bkui Brnaronony4Huin EtanoHHa
V 14 10,027+0,002 | 0,152 | Hu3bKkui Brnaronony4Huin EtanoHHa
VI |19 [0,034:0001 | 0,200 | RN 3B opoxyiounit | 3agosinska
cepenHin
Vil 12 [0.028:0,002 | 0,153 | K433 4 opoxyiounii | 3agosinsHa
cepenHin
Vil |14 ]0,036:0002 | 0,199 | X438 | opoyiounit | 3anosineHa
cepenHin
IX 12 10,017+0,001 | 0,094 | Hu3bkui BnarononyuyHuii EtanoHHa
X 11 10,021+0,007 | 0,117 | Husbkun BnarononyuyHuii EtanoHHa
Xi 17 [0.029:0,001 | 0,163 | K433 | 4 opoxyiounii | 3agosinsHa
cepenHin
Xl 13 10,024+0,001 | 0,134 | Hu3bKkuiA BnarononyuyHuii EtanoHHa
Paszom |167 |0,028+0,001 | 0,156

Mpumitka: Myows.=0; Mipur=0,180

MakcuManbHi 3HavyeHHs MSA-iHQEKCIB 3a cepefHiMM 3HAYEHHAMMU
6ynu BcTaHoBneHi gna tect-noniroxis | (0,037); 11 (0,033); VI (0,034); VIII
(0,036). Cnig, 3a3HauYMTK, WO 33 CEPEAHIMU 3HAYEHHAMU LUTOTEHETUYHUX
MOKA3HUKIB Y KNiITUHAX CNM30B0I 060NOHKN NOPOXKHMHM POTA AIiTEN MICTa,
HaWBULL NPUTaMaHHI TepuUTOpPiaM, A€ pO3TawoBaHi NiANPUEMCTBA Ta
CNOCTEPIraeTbCs iIHTEHCUBHUA PyX aBTOTPAHCMOPTY, @ HaWHWXKYi Bynu
BCTAHOBMEHI AN TECT-MONIroHIB i3 ogHONoBEpxoBok 3abynosoto (IX) Ta
HMU3bKOK IHTEHCMBHICTIO aBTOTpaHcnopTty. lopsag i3 uMM Hamu Bynum
PO3paxoBaHi YMOBHI NMoKasHWKK ywkroaxeHHs (YY) knituH. BianosigHo
00 LWKanM OUIHBAHHSA PIiBHA TEHETUYHUX YLWKOOXKEHb Ta OUIHKMK
€KOJIOMiYHOT CUTYyaUil 3a MyTareHHUM $OHOM, cTaH giten Ha |, 11, VI, VIII, XI
TECT-NOJIIrOHax OUIHIDETBLCS 3a FPafaui€ld: «HUMXYMA Bib CEPEAHbOro» —
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PIBHEM YLIKOOXEHHA KNITUH; «HACTOPOXYKUYUA» — CTaHOM AUTAYOro
OPraHi3aMy 33 UMTOrEHETUYHUM CTATYCOM; «3aL40BINBHUN» — €KOJIOTIYHOK
CUTYyaUui€l 3a MyTareHHUM ¢oHoM. Ha TecT-noniroHax 3a Homepamu I, IX,
Xl piBeHb YLWKOAMXEHOCTI KJITUH OLIHIOBABCA SK <«HWU3bKWMA», CTaH
ANTSYOro OPraHiamy 3a LMTOTEHETMYHUM CTATYCOM SIK «Bnaronony4yHum»,
a EKONOoriyHa CcuTyauia 3a MyTareHHMM ¢OHOM Bignosigana craTycy
«ETaNoHHa».

Y uinomy 3a 2011-2015 pp. ekonoriyHa cutyauia B MicTi 3a MA-
Tectom (0,028+0,001) i YMNM (0,156) ouiHWETbCS SK 3apoBiNbHA 3
HACTOPOXKYK4YMM CTAHOM BIOCMCTEM Ta HUXKYMM 33 CEPEfHin piBHEM
FEHETUYHUX YLWWKOAXKEHb.

[ns 3'acyBaHHA piBHA MyTareHHoro ¢oHy TepuTopil M. PiBHe HaMu
NPOBEAEHUN MOPIBHANBHMI aHanNi3 MyTareHHOCTI AOBKINNA AESKUX MICT
YkpalHu. Ak cBiguaTb [AaHi [ocnigXeHb, Hanbinbl BUCOKI cepegHi
3HayeHHs MSA-iHpekcy BCTaHoBneHi ana Tteputopii M. Xoeti Bogu
(0,11+0,008) npu YMY 0,633 3 nepeBULLEHHAM MOKA3HUKIB KOHTPOJIbHOI
TepuTopii cMT HikiTta (0,015+0,001 i 0,083) y 7,3-8 pasis.

Y M. PiBHe nepeBuLeHHAM 3HadeHb MA-iHgekcy i YIY (0,028+0,001
i 0,156) nopiBHAHO i3 cMT HikiTa cTaHOBUTL BennuuHK 1,4-2,2 pasun, wWwo
CBiAYNTb MNPO HE3HAYHMA BMNJAMB AHTPOMOrEHHWUX UYMHHWUKIB HA WMOro
MYTareHHWm G oH.

Ona TepuTtopii M. YepHiBui nepeBuLLEHHA 3HAa4YeHb MA-iHAeKCy, B
MOPIBHSAHHI 3 TepuTopiel cMT HikiTa, csrae 3HadeHb 4,2-5,7, a pns
M. AHinponetpoecbk (0,09+0,009i 0,50) nepesuweHHs carae 5,3-8,1 pasu,
WO NOB'AA3aHO 3 PYHKUIOHYBAHHAM Ha IX TEpPUTOPISX NPOMUCIOBUX
nignpUeMCTB Ta BiNbl IHTEHCMBHOIO Pyxy aBTOTPAHCMNOPTY.

EkonoriyHa cuTyauia 3a MyTareHHMM GOHOM M. PiBHE OLIHIOETLCS AK
«3apoBinbHa», a Teputopia M. XKoeTi Boaun ak «katactpodivHa». [Mopsag, i3
UMM, HaMK Byna BCTAHOBNEHA B3AEMO3ANEKHICTb MiXK MOKA3HMKAMU, SAKi
HanexaTb A0 rpyn iHaMkaTopiB GioTecTyBaHHs, a came: MA-iHaekcy
cnn30B0T 060JIOHKKN POTOBOI MOPOXKHUHM AiTEN QOWKINBHOrO Biky M. PiBHe,
YacTOTM CTEPWJIbHOCTI KJITUH 3epeH NWJKY POCAWH-IHAMKATOPIB, LWO
POCTYTb HA AOCNILXYBAHUX TECT-NONIrOHAX, NOLWMNPEHOCTI XBOPOD OpraHie
AVXAHHSA HACeNEeHHS.

Y pe3ynbTaTi KOPENsUiMHOro Ta perpecinHoro aHanizy 6yno
OTPMMAHO 3aNeXHOCTI, AKi Npu kKoediuieHTax aetepmiHauii R? gig 0,361 oo
0,681 MalTb BMA 3pocTarumx npaMux (Tabn. 4). 3rigHO OTPUMaHUX
3aNeXHOCTEN NPU KOHLEHTpaUiT okcuay kap6oHy y nosiTpi MicTa 1,4 Mr/m?
(2,8 TOK Mp) YMY, pocnuH GioiHaukaTopie gocarHe 3HaveHb 0,60, a YIY,
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biocuctem 3HaueHb 0,19.
Tabnuuga 4
3aNIeXKHiCTb MOKA3HUKIB IHANKATOPIB Bif, MAKCUMAJIbHO PA30BUX
KOHLEHTpaUin okcuay KapboHy, Mr/m?

KoediuieHT

Ha3Ba noka3Huka Bupn 3anexHocTi .
AetepMiHauil

YMOBHUIN NOKA3HUK
YW KOMMXKEHHS POCSINH- Yny=0,349x+0,11 0,681
GioiHaukaTtopie YIY,
MA-iHoeke cnnsosor
06010HKKN POTOBOT

o MA-ina.=0,02125x+0,0061 0,367

MOPOXKHUHMU fiTen
OOLWKINbHOTO BiKY
YMOBHUIW NOKA3HUK
YWKOMKEHHS BiocucteM Yny,=0,0706x+0,0902 0,365
yny,
MowmnpeHocTi xBopob B )

) 1=1,4196x°-
OpraHiB auMxaHHs, y1 Ha 1000 26,249x+83,363 0,580

HaCeNneHHs
MpUMITKa: X — MaKCMMasibHa Pa30Ba KOHUEHTPALLA oKeuay Kap6oHy, Mr/m?

Po3paxyHKW i BaHi 4OCNig)KeHb 3aCBiAvYyTb, WO BPA3/INBICTb 3€PEH
MUAKY POCAUH-BioiHAMKaTOpiB Byna 3HAYHO BULLOK (33 YLIKOAXEHICTIO) B
NOPIiBHAHHI 3 MSA-IHOEKCOM, WO NOSCHWETBLCA BULWLOK CTIMKICTH [0
HECNPUATINBUX EKOJIOMYHUX YMHHUKIB AITEN Y NOPIBHAHHI 3 3epHaMu
MUNKY POCAUH-iHaMKaTopiB [9].

MipTBEPAKEHHSAM UbOMY GaKTy MOXYTb OyTM  AaHi, OTPUMaHI
PyneHnko C. C. Ta Mopo3zosow T. B. npy OUiHLi LMTOFEHETUYHOIO PU3UKY
TepuTopil YepHiBeubKoT 061acTi, 3rigHO SKUX HAaWBULLI 3HAYEHHS iIHOEKCY
XPOMOCOMHUX NOpYLLUEeHb KopeHeBux cucteM Allium cépa L (unbyni) 6yno
BUABNEHO CaMe B TUX TO4Kax OIOMOHITOPUHIY, Oe 3apeecTpoBaHoO
MaKCUMasbHi 3HaYeHHs MikposaaepHoro iHaekcy nauHu [10].

OpHO4YacHO Ui aBTOpWM 3acBigYYKTb, WO B [EAKUX TO4YKax
MOHITOPUHTY BUABJNIEHO BWCOKI 3HAYE€HHA IHAEKCY XPOMOCOMHMUX
NMOPYLEHb KOPEHEBUX MEPUCTEM LMBYNI HA G OHI HEBUCOKMUX 3Ha4YeHb MSA-
iHAEKCY NIOAMHM, L0 MOXKE CBIAYMTU NPO cneundivyHy YyTamBIiCTb NepLol
TECT-03HAKW A0 €KONOriYHMX YNHHUKIB, AKI HE BNAMBAKOTb HA CNAAKOBUN
MaTepian noanuHu.

Mopag i3 uMM gna NioTBEPAXEHHA ¢aKTiB BNAMBy 3abpyaHioBadiB
atmMocdepHoro nosiTps Ha OionoriyHi 06'eKTM HamMu OyB TaKOX
NPOBEAEHUIN KOPENSAUINHWUN | perpecinHui aHanis Bnamey obcarie BUKMAiB
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3abpyoHOIOUNX  pEYoBMH A0  aTMocdepu  MicTa Ta  PiBHAMM
3aXBOPHBAHOCTI HACENEHHA.

YCTaHOBMIEHO, L0 3POCTAaHHA NOLWMPEHOCTI XBOPOD cepen HaceNeHHs
Mmicta BnpomoBx 1996-2020 pp. BinbyBaeTbCs ManxKe CUHXPOHHO 3i
3pOCTaHHSAM 06CAriB BUKMAiIB 3abPYyAHIOUYNX PEHOBUH Bif, CTALiOHAPHUX i
nepecyBHux pxepen. OTpuMaHi MaTteMaTU4Hi MoOAeni, WO OnuCykTb
3aNEXHICTb BMAIB 3aXBOPKBAHb | CYMapHWUX BUKWUALIB, MaKwTb BUL
CTENEHEBUX | MNONIHOMIANbHUX 3anexHoCcTen. TiCHUMA KopenauinHun
3B'a30K (R?=0,8-0,95) Mi>K cyMapHUMM BUKMAAMU 3a6PYAHIOKUYMX PEYOBUH
i xBopobaMu BCTAHOBNEHMW [N HACTYMHUX BUAIB 33aXBOPHBAHb:
LyKpoBOro piabety; €HOOKPWHHOI CUCTEMM; KPOBI M KPOBOTBOPHWX
OpraHiB; HEPBOBOI CUCTEMM; PO3NALIB NCUXIKU Ta NOBEAIHKW; iWIEMIYHOI
XBOpPOOM Ccepus; rocTporo iHGapKTy MiOKapAa; iHCYNbTiB; BPOAXKEHMUX
aHOManin; BEreTo-CyoUHHOT GUCTOHII.

OTxe, 3pOCTaHHSA NOWKMPEHOCTI XBOPOD cepen HaceneHHs MicTa nifg,
BMJIMBOM 3pOCTaw4Mx 06cCArie BUMKMAIB 3aOpyOHIOUMX PEYOBUH A0
aTMoCcdepm TaKOXK 3aCBiAYYE, WO 3pocTaE 3abpygHeHHs ypboeKkocncTemm
M. PiBHe.

[Ona 3HMXKEHHS 3axBOPKBAHOCTI HAcCeneHHs Micta HeobxigHo
CKopo4vyBaTh 06CArM BUMKMAiIB 3aDPYOHIOUMX PEYOBUMH B aTMOCOEPHE
MOBITPA WASXOM 3aMiHM MapLPYTHMUX Takci Ha BaraTomicHi aBTobByCH,
BBELAEHHS B eKcnyaTauito 06'i3H0T goporu cnonydeHHs Jlyubk-Xutomup,
OpraHizauil 0QHOCTOPOHHLOIO PyXy aBTOTPAHCMOPTY HAa NapanenbHux
ueHTpanbHux synuuax CtenaHa bangepu, CobopHa, YopHoBona, KHArMHiI
Onbru.

36inblWEeHHa NAOLW, 3eNeHUX HacagXeHb Y MiCTi 3giAcHIBaTH
NOCAAKOK LEPEB i KYLiB CTIMKUX A0 AiA €KONOTiYHMX PaKTopiB, a caMe:
Anoeuua kosaubkoro (Juniperus Sabinal); nunu cepuenuctoi (Tilia
cordata Mill); kanuuu 3BnyanHoi (Viburnum opulus L.); 6epesn nosucnoi
(Betula pendula Roth); ropo6uHu pomawHbol (Surbus domestica L.);
Tononi nipamigansHoi Populus italic Du Poi).

BucHoBku. Ha ¢opMyBaHHSA eKONOMYHOro CTaHy M. PiBHe BNpoRoBXK
1996-2017 pp. BAAMBANM TaKki aHTPOMOreHHi UYMHHUKK, AK BUKWUOU
WKIATMBUX PEYOBUH B aTMocdepy Big NianpuMeMmcTB y KinbkocTi 2060,4-
5889,5 T Ha pik, nepecyBHux gkepen — 6820-16200 T Ha pik. 3poCTaHHSA
nowupeHHa GinbwocTi xBopob y HaceneHHa M. PiBHe BinbyBaeTbcs nig
BMJMBOM 3pOCTaUMX 06CAriB HAAXOAXKEHHA A0 aTMOCchEepHOro nosiTps
MiCTa 3a6pyQHIOKYMX PEYOBMH Bif nepecyBHUX prkepen. 30iNblUeHHS
NMOKA3HWKIB 3aXBOPKBAHOCTI AWUTSYOr0 Ta LOPOCHOr0 HAacesneHHs MicTa
kopenwe (R*>0,7) 3 BenuumHamu 06CAriB BUMKUAIB 3aBPYAHIOHOYMX
PEYOBWH AK Bif CTAUiOHApPHMX, TaK i BiA NepPecyBHUX AXKepen, a TaKoX
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BEJIMMMHAMU  CYMAPHUX BUKMAIB BiL HMX. 3@ MNOKA3HUKaMMU
LUTOrEHETUYHOIrO MOHITOPMHry ypboekocuctema M. PiBHe nopineHa Ha
30HM Hambinbworo (nepesuweHHa [OK 3abpyaHOUYMX PEYOBUH
CTaHOBUTb 3-4 pa3u) Ta HanMmeHworo (nepesuweHHa MK 3a6pyaHio04YnX
PeYyoBMH CTaHOBUTb 1-2 paswu) 3abpypHeHHs atmocdepHoro nosiTps. L
30HW BIOPI3HAKTBCS HAsABHICTIO abo  BIACYTHICTO  NPOMUCIOBUX
NiGAPUEMCTB, IHTEHCUBHICTIO PYyXy aBTOTPAHCNOPTY Ta XapaKTepoMm
3abynoBu. 3acTocyBaHHA TecT-cuctemm Taraxacum officinalis Webb pano
3MOry BusSIBUTM Ha TecT-noniroHax Il, VIl Hebe3sneuHy kaTeropit
eKON0Ti4YHOT Be3neKku TepuTopil, KPUTUYHMIA CTaH BioiHOMKATOPIB, BULLUNA
33 CepepnHin piBeHb YLWKOOXKEHOCTI GioiHamkaTopis. Ha TecT-noniroHax |,
VIIL, IX, XII = noMipHO Hebe3neuyHy KaTeropito, KOHGNIKTHUM | 3arpo3nmMBMiA
cTaH OioiHOWKaTOpiB, CepenHin piBeHb 1X YLWKOAXEHOCTi. Ha TecT-
noniroHax X, Xl — 6e3neyHy KaTeropit exkonorivyHoi 6esnekn TepuTopi,
E€TaNOHHUN | CNPUATAMBUIMA CTaH BiOIHOMKATOPIB, HU3bKMUIN | HMXYUIN 33
CepeaHin piBeHb 1X YWKOAMKEHOCTI. [@HETUYHI 3MiHM Y KNITUHAaxX CAM30BOI
060JIOHKN NOPOXKHUHW POTA AITEN AOLWKINBHOIO BiKY, AKi NPOXMBAOTb Ha
TECT-NOMIiroHax i3 Pi3HUM TEXHOMEHHUM HaBAHTAXXEHHAM,
XapPaKTEPU3YIKTLCHA Pi3HUMM NOKA3HUKaMU MA-iHOEKCY Ha OAHY KNITUHY
(0,017-0,037) Ta yMOBHUM MOKa3HMKOM nowkoaxyeaHocTi (0,094-0,203).
Y rpynax pgiTen nigBULLEHOr0 rEeHEeTUYHOr0 PU3UKY B TEXHONEHHO
HaBaHTa>eHux TecTt-noniroHax MA-inpexkc cknapas 0,201-0,037, a YIMMN -
0,117-0,203, wo € iHAMKaATOpOM Iix Binbw nNorAMbNeHoro MeamuyHoro
0BCTEXEHHA 3 METOK nopanbworo obcnyroByBaHHA. Ypboekocuctema
M. PiBHe nepebyBae Ha PpiBHIi «HUXKUYMMA 33 CEPenHin» TeHEeTUYHUX
YIWKOOMEHDb, «HACTOPOMYIOUYMA» 33 CTAHOM BiOCUCTEMU, «3a00BiNbBHUN
3a MyTareHHuM ¢oHoM. PospobneHi Ha niactaBi pgochigeHb 3a
LUTOreHeTUYHMM TEeCcTOM | nepefaHi [0 Micbkol pagu M. PiBHe
PEKOMEHAAUIT WOAO AOLINBHOCTI Nepexony iCHYKUYMX B MiCTi MApLWpPYTHMX
TakCci Ha OaratoMicHi aeTtobycm TuUny «EBpPO-5», iHAHCYBAHHS
byniBHMuTBa 00'13HOI  Tpacu  cnonydeHHsM  Jlyubk-XKutomMup i
peopraHizauil cMcTeMn LOPOXKHBOIO Pyxy B MICTi, a caMme: opraHisauil
OAHOCTOPOHHBLOMO PyXy TPAHCNOPTY UEHTPAaJbHOK BYJMUEK MicTa Ta
napanenbHin Bynuui pgnsa  Ginbwoi  IX  NPONYCKHOI  34aTHOCTI.
MNepcneKTUBHUMM  OOCHIOXEHHAMM 3 IHTErpanbHOl OLiIHKWM  CTaHy
ypboOEeKoCHCTEM CNlijf, BBaXaTW po3pobKy MeToay NoedHaHHA NOKA3HUKIB
LMTOreHETUYHOr0 MOHITOPUHIY 33 TeCT-CUCTEMOK «CTEepUNbHICTb NUAKY
pocavH-bioiHOMKaTopiB», TecToOM «YHacToTa eniTeniounTiB 3 MiKpoaapaMu
B CNM30BiA 000JI0HUI POTOBOI MOPOXHUHWU LiTEN OOWKINbHOTO BiKy» Ta
rYCTUHW NOTOKY PagoHy 3 I'PYHTY.
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CYTOGENETIC MONITORING AS THE METHOD OF INTEGRAL
EVALUATION OF URBAN SYSTEM STATE OF RIVNE

There is regularly registered exceeding of norms in the atmospheric air
of Rivne as to the content of nitrogene dioxide, benzopyrene, carbon oxide,
phenol dioxide of sulphur, formaldehyde and other mutagens.

The object of the work was aimed at the evaluation of urban ecosystem
state of Rivne as to the indices of cytogenetic monitoring.

The following methods have been used: according to the test: «The
frequency of epithelium-cytes with micronucleus in the mucous coat of oral
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cavity for pre-school age children (MN test)» and the test-system Taraxacum
officinalis Webb «The sterility of plants-biocindicators pollen».

The statistic working up of the research results was carried out using
the block of programmes Microsoft Office 2007.

Scientific novelty and practical significance of the work was based on
the evaluation of ecological state of the city according to the test «The sterility
of pollen Taraxacum Officinalis Webb».

On the whole, within the years 2006-2007 ecological situation in the city
according to this test is estimated as moderately dangerous with conflict and
threatening state of bioidicators and medium level of their damage.

As for the concentration of CO dispersion there were discovered zones
of the highest pollution of the atmospheric air of Rivne Simultaneously
biotesting by micro-nuclear test of the children under school age residing the
areas of twelve test-zones was carried out.

It is ascertained that medium value of micro-nuclear index in the test-
zones reached the value from the lowest 0,017 to the highest 0,037 (medium
0,028+0,001).

The highest values of micro-nuckear index were discovered in the
territories of the city where there are located enterprises and where there is
intensive traffic. The lowest ones were discovered in the territory with one-
storeyed buildings.

On the whole, within the years 2011-2015 ecological situation of the city
according to micro-nuckear test is estimated as satisfactory with alerting
state of biosystems and lower than medium level of genetic damage.

It is confirmed that the growth of summary volumes of pollutants
emission coming into the city atmosphere is accompanied by the growth of
diseases being spreading among city residents.

Key words: biotesting; plants-bioindicators; convertional indicator of
damage; epithelium cells; micro-nuclear test; cytogenetic damage; mucous coat;
ecological state; test-zone; morbidity.

OtpumaHo/ Received: 02.03.2026
MpuitHato go apyky / Accepted: 16.03.2026
Ony6nikoBaHo/ Published: 27.03.2026

; i \ © 2026 [Klymenko O. M., Klymenko L. V., Kaskiv M. V.]. Licensee {NUWEE}. This
@ article is an open access article distributed under the terms and conditions of the
=4 "BNTEl Crcotve Commons Attribution-NonCommercial (CC  BY-NC) license

(creativecommons.orq)

95



