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OIIHKA PU3UKY 1JIA 310POB’s1 HACEJIEHHS BIJI BUKHU/IIB
ABTOMOBUIBHOTI'O TPAHCIIOPTY Y M. KH€BI

B po6orti, Ha mijcTaBi 3alpOIIOHOBAHOI ABTOPAMU MaTeMaTHYHOI MOJIeJi OLIIHKM BTOPUHHOTO
3a0pyaHeHHS (HOpMabACTiIOM BiJl BUKHIIB aBTOMOOUIRHOTO TPAHCIOPTY, OTpuMaHa Qopmyna
Bu3HaueHHs  koHmeHtpamii CHOH B armocdepHomy mOBIiTpI  Hax  aBTOMOOUTLHUMH
nusxonpoBoaaMu. [IpoBeseHi po3paxyHKH CEpeIHbOMICSYHUX KOHLEHTpamid (opMasbaerinzy Ta
1H/IeKCH HeKaHIeporeHHoi HeOe3neku. Pu3uk mist 310poB’st HaceNeHHs 3a ICHYIOYOI0 HOPMAaTHBHOIO
KJIacUQiKaIlie€lo BU3HAYCHO, SIK cepenHid. JIoCHiDKeHHS TOKa3aid HEOOXIAHICTh JOJAaTKOBHUX
MYHKTIB KOHTPOJIIO B CUCTEMI MOHITOPHHTY aTMOC(EPHOTO MOBITPs Ta 3alpOBAHKEHHS BIANOBIAHUX
3axO0/I1B 110 3MEHUICHHIO 3a0pYyHEHHS B1/l aBTOMOO1JIbHUX BUKH/IIB.

KarouoBi cioBa: KoHIeHTpauis (opmaibaerily, 3a0pyIHEeHHsS aTMoc(epHOro mMoBiTps,
aBTOMOOUIBHI IIUISIXONIPOBOJIM, MaTEMAaTHYHA MO/IENb, PU3UK HEKAHIIEPOT€HHOTO 3a0py/THEHHS.

In the work, based on the mathematical model of the estimation of secondary contamination
by formaldehyde from the emissions of road transport, proposed by the authors, the formula for
determining the concentration of HFC in the atmospheric air over automobile overpasses is obtained.
Conducted calculations of average monthly concentrations of formaldehyde and indexes of
uncarcinogenic danger. Risk for the health of population after existent normative classification
certainly, as middle. Researches rotined the necessity of additional points of control in the system of
monitoring of atmospheric air and introduction of the proper measures on diminishing of
contamination from motor-car extrass.

Keywords: concentration of formaldehyde, atmospheric air pollution, road overpasses,
mathematical model, risk of non-carcinogenic pollution.

AKTyanbHicTh npodseMu. ATMocdepHe MOBITPS BEIMKOIO MeEramojiica, 3a3BHYai,
XapaKTepU3yeThCs BMICTOM IIKIIJTUBUX JOMIIIOK, CEpPe SIKUX OCOOJIMBY 3arpo3y AJi OpraHizmMy
JIIOJAMHU CTBOPIOE (hOpMabETil — TOKCHYHUM 06e30apBHUM ra3 3 pi3KUM 3aylIUIMBUM 3allaxoM,
KW HAJSKUTh JO JIETIOYMX OpraHiyHuX crnoidyk. OCHOBHHM JDKEPEIIOM HAaIXO/KEHHS
dopmanpaeriny B arMocepHe TMOBITPS BEJIMKOTO MICTa, KpiM MPOMHUCIOBOCTI (3
BUKOPUCTaHHSIM a00 BHUPOOHHMLTBOM (OpManbAeriay), € aBTOMOOUIBHUH TpaHCHIOPT 1,
BiJIMIOBITHO, OCHOBHUM BIUIMBOM (pOpPMaJIbJETily Ha HaceleHHs € HOro MOrIMHaHHS B Mpoleci
JMXaHHS 3a0pyIHEHUM IOBITPSM B MICTaX BEJIMKOTO CKYITUEHHS aBTOMOOUIBHUX 3ac00iB (Tak
3BaHi «aBTOMOOUIBHI 3aTOPHY).

Sk TOKa3yrTh JaHI METEOCIOCTePEe)KEHb Ha TIOCTax, 3a0pyIHEHHsS aTMOC(EpHOTO
MOBITPS B BEIMKHMX MICTax YKpaiHW, KOHILEHTpalii (opMmalblerily B NPU3EMHOMY IIapi
aTMOC(EpHOT0 TOBITPS MOXYTh B JIEKUIbKAa pa3iB TEPEBHUINYBAaTH pPIBEHb MaKCHMAaJIbHO
nomnyctumoi pedepentHoi ao3u [3, 6, 8].

AHaJi3 iCHYH4YHX Aocail:KkeHb Ta myouaikanii. J[ocmiKeHHSIM BIUIMBY BUKHUIIB Bij
aBTOMOOIIBHOTO TPAHCIOPTY Ha SAKICTh aTMOC(EPHOTO MOBITPsI Ha ypOaHiI30BAaHUX TEPUTOPISX
MPUCBAYCHO OCTAHHIM YacoM psil poOIT BITUM3HAHUX Ta 3aKOPAOHHMX aBTOpiB [4, 7, 8, 11, 13 Ta
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iH.]. B poGotax psmy aBtopiB [2, 4, 6, 8] me muTaHHSA PO3IIAAAIOCT HA OCHOBI aHaJi3y
0araTopiyHMX MOHITOPHHIOBUX JAHMX, IHII aBTOPH 3aCTOCOBYBAJH IMiJXOMH, SIKI IPYHTYIOTHCS
Ha 3akoHax XimiyHoi kiHetukw [12, 13]. Hunui HaWOIIBII BiIOMUMHM Ta MOIIUPEHUMHU
BBA)XXAIOTHCS METOJMKH, 110 3aCHOBaHI Ha peaji3allii MaTeMaTHYHUX MOJENeH , sIKi 0a3ylThCs
Ha PIBHAHHSAX MareMaTH4HOI (i3MKH 3 3aJy4eHHSIM METOIB CTaTHCTH4HOI 00poOku [5]. B
SAKOCTI TpHKJIaZa MOXHA MPHUBECTH MOJENb JOKAJIBHOTO TMPOTHO3Y (HOpMaibIeriqHOro
3a0pyaHeHHst atMochepu 1 ymoB M. Tomcbk [4], moaeni 3a0pyaHeHHst M. Y cTh-KaMeHOropehK
[14], monmens 3a0pynnennst armocdepu Land Use Regression [15]. Aune icHyroui Ha jaHuii 4ac
METOJMKHA MOJICIIOBAHHS SK IPOCTOPOBOIO PO3MOALTY 3a0pyAHEHHS, TaK 1 MOJeNi aTMOc(epHOT
mudy3ii He MOXKYTh OyTH yHi(iKOBaHi, OCKUIBKH ICHYIOTh CYTTEBI BiIMIHHOCTI MIKpPOKJIIMATy Ta
COIIaTbHO-€KOHOMIYHUX YMOB PO3BHUTKY BEJIHMKHX MicT. KpiM 1bOro, CydacHi METOJMKHU OLIIHKH
Ta TPOTHO3Y JAIOTh 3MOTY peai3yBaTh YHCEIbHO 3a0pyJHEHHS aTMOC(HEPHOrO MOBITPS
MICBKOT'O CE€pEeIOBHINA BiJl CTAI[IOHAPHUX Ta MEPECYBHUX JKepesd 0e3 HaIeKHOI OIIIHKU KOXKHOTO
JoKepena okpemo. IIuTaHHS OWIHKHM BKJIAQy OCOOMCTOTO aBTOTPAHCIIOPTY B 3arajbHi BUKUAU
BYTJIEBOJIHIB MiCTa HE PO3IJIAIAIOCS B3araii.

[Mutanns BIUMBY 3a0pynHEHHS (OpManbIeriioM atMOoc(hepHOro MOBITPS BEMKUX MICT
Ha 3/I0pOB’sI HACEJICHHs BUCBITJIEHI B poboTax [2, 3, 10].

B pob6ori [3] po3risHyTO iHIEKCH HekaHieporeHHoi Hebesmeku HQ 3a 2011pik 3a
JAHUMHU TTOCTIB METEOCMOCTEePEKEHb. Aie MOOIN3Y BCIX BETMKUX aBTOLLIAXIB MICTa PO3paXyHKU
nie He npoBoawuck. 3a nporpamoro OOH XABUTAT no HaceneHuM MyHKTaMm, B KpaiHax, 10
PO3BUBAIOTHCS CIIOCTEPITAETHCS MiABHUINEHA 3aJIEKHICTD BiJl 0COOMCTOrO TPAHCIIOPTY, SKa Mae
301pmTUcs A0 2050 poky Ha 50% mopiBHsHO 3 201 1p.

BpaxoByroun 3araibHe WiJBHIICHHS TEMIIEPaTypyd BHACIIIOK MPOIECIB TI00ATBHUX
KIIMaTUYHUX 3MIH Ta 3aleKHICTh B TEMIEpaTypHUX YMOB CTyIeHs 3a0pyqHEHHS
aTMoc(epHOro MOBITPS MiICTa, BUHUKAE HarajibHa IMoTpeda B OILIHII PU3UKY IJS 3JI0pOB’S
HaceJIeHHS BTOPUHHOTO 3a0pyAHEHHS (opManbleriioM Ta MOsiBM (OTOXIMIYHOTO CMOTY Hal
aBTOTPAHCHIOPTHUMH IIUISIXOTPOBOIAMH.

B M. KueBi 3HaueHHA 3a0pyIHIOIOUMX pPEYOBHH BHUMIPIOEThCS Ha 16 mocTax
cnocrepexxkenb LlenTpanbHoi ['eodiznunoi OOcepBaTopii 3 NepioAUYHICTIO BiOOPY mpobd 6 pasis
Ha TwkAeHb. KoHmeHTpauii mnpiopureTHux 3a0pynHioBauiB (mo kpatHocti I['JIK) B
atMocepHOMY TMOBITPI MO PI3HUX PELENTOPHUX TOUKAX JAIOTh JOCUTh MIHJIUBI PE3yJIbTATH: BT
0,8 mo 3 pasiB o popmanpaerinay; Bia 0,5 mo 3,5 - miokcuay azoty; Bin0,5 no 1,2 - muny; Bix 0,5
no 2 — oxcuny Byraemio [3]. Ilpu npomy, MakcuMaiabHI KOHIEHTpalii (opMaibaeriay
peecTpyIOThCcsl MOOMU3Y BEINUKHX AaBTOMOOUIBHUX IUISXOMPOBOJIB, J€ MAEMO TOCTIiHHI
aBTOMOOUIBHI 3aTopH. Llel dakt miaTBepaKye AyMKy 6araTbox HociaigHukKiB [7,12,13 Ta iH.], mo
IHAMKATOPOM IMPOSBY (POTOXIMIYHOTO CMOTY B BEJIMKHX TPAHCHOPTHHUX MicTaX, B M. Kuesi
30KpeMa, € BTOpHHHE GOopMalberiTHe 3a0pyIHEHHS.

Mera i 3apaui gociigxenb. Meta poOOTH — BU3HAYUTH 3a0pyAHEHHS (hOpMabAeTiIoM
atMocepHOro TOBITPS Ha aBTOMOOUIBHHMX NUISXOMPOBOJAX B 3aJIEKHOCTI BiJI METEOYMOB Ta
OLIIHUTH PU3UK JJIS 3710pOB’ s HaceNeHHs JUIs 3a0€e3MeueHHs CTanoro po3BUTKy M. Kuesa .

Jlist peamizarii 1€l MeTu Oy MOCTaBIICHI HACTYITHI 3aBAaHHS:

- pPO3pOOUTH MaTeMaTW4YHy MOJENb BTOPUHHOTO 3a0pyAHEHHS (OpMalbJeriioM Ha
ABTOTPAHCIIOPTHUX MUIIXOMPOBOJIAX;

- 3pOoOUTH MOPIBHAJIBHUNA aHali3 PO3PaXyHKOBUX JaHMX 3 MOHITOPHMHIOBUMH JTaHUMH
MOCTIB CTaIlIOHAPHUX CIIOCTEPEKEHB 3a AKICTIO aTMocdepHoro nmoBiTpst M. Kuesa;

3a iICHYIOUMMH METOAMKAMHU OIIIHUTH HEKaHIIEPOT€HHUH PHU3UK Ha 370POB’sl HACEIECHHS
B1JI BUKHU/IIB aBBTOMOO1IBHOTO TPAHCIIOPTY Ha MUISIXOMPOBOIAX.

B mnpoBeaeHux aBTOpamMH AOCHIIKEHHSAX [7] 3almponoOHOBAaHO MaTeMaTHYHY MOJIEIb
BTOPUHHOTO 3a0pyaHEHHs (opManabAeriioM MpH TEPETBOPEHHI BHKHWIIB BYIJICBOJIHIB BiJl
aBTOMOOLIBHOTO TpaHcopTy. Mojens Oyina anpoOoBaHa HAa aBTOMOOUTBHUX HIISXOMPOBOAAX M.
Kuesa.
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MeToauka Ta pe3yJbTaTH AOCIHIIKeHb. MaTeMaThyHa MOJENb CKJIQJa€ThCAd 3
JUHAMIYHOTO Ta KIHETHYHOTO OJIOKY.

B mepuiomy G011 Mojzienli Ha OCHOBI PiBHSHb KOHBEKTHBHOI'O CTPYMEHS HaJ TEIUIOO
MOBEPXHEI0 TMPOBOJMMO PO3PAXyHOK KOHIICHTPAIi BHKHUIIB BYTJIEBOJHIB BiJ] 3araibHOI
KUTPKOCTI aBTOTPAHCIIOPTY Ha IDIAXOMPOBOAI Ta BHU3HAYAEMO TapaMeTpH 3a0pyIHEHOTO
CTpYMEHS Ta KiJIbKICTh TEIUIOTH, SIKa BUXOAUTH 3 TEIUIOTO JDKepelia B HABKOJIHIIHE CepeoBUIIE (
pO3CisiHa Ta MpsiMa COHSYHA pajiiallis, TEIIo, K€ BUIUISETHCS BiJl aBTOTPAHCIIOPTHUX 3aC00iB B
«aBTOMOOITBHIN TPOOIII»).

JuHaMidauid OJIOK TPEICTAaBICHO CUCTEMOIO DIBHSIHB, SIKI OIKUCYIOTh KOHBEKTHBHE
TEIUI0, SIKe MiAIiMaeThCs Hal HarPiTOI TOBEPXHEIO aBTOTPAHCIIOPTHOTO BY3J1a B TIOBITPI:

Q:{ :I 0,33
¥ =¥
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V, =056 (
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ne Rp, Re, Ra — BiamoBinmHO cyma po3cisHoi, mpsmoi paxiamii aas M. Kuea Ta Temnora Bin
aBTOMOOIUIBHMX BHKHUJIB HAa TPAHCTIOPTHIN PO3B’A31I], MJlK/MZ;
Aty, — cepelHs TemiepaTypa y NEpexiJHOMY Iepepi3i KOHBEKTUBHOIO CTpYMEHs, Ipaj, Ha
BiJICTaHi Yo BiJ MOBEPXHI 3eMJIi (MPUOIU3HO 2 YMOBHHUX JliaMeTPH TEMJIOBOI TOBEPXHi, M);
Vy — cepeiHs 1O IJIOII HIBUAKICT TEIIOrO MOBITPS, SKe MigiliMaeTbes Bropy, M/c.

Kinetnunuii 6510k MozemNi 103BOJISIE 3HANTH KOE(IIIEHT MBUIKOCTI IEPETBOPEHHS €TCHY
y opmanbreria ( BTOpHHHE 3a0pYyAHEHHS) B HABY)KUOMY Iepepi3i KOHBEKTHBHOTO CTPYMEHSI.
Came Ha 11ii1 BUCOTI BiJl TOBEPXHI 3e€MJIi MPOXOATh (POTOXIMIUHI peakiii yTBOPEHHS CMOT'Y MpH
BI/IMOBITHUX CTAJTMX METEOYMOBAX.

3HalIOBIIM KOHIEHTPALil0 €TeHYy B BEPTHKAIbHOMY KOHBEKTHBHOMY CTPYMEHI Haj
MOBEPXHEIO IIUISIXOMPOBOY, 3HAXOAWMO YacTKy NEPEeTBOPEHHS HOro y Qopmaibaerin mnpu
neBHUX MeTeoymoBax. KoHueHTpauis Gopmaibiaerily (BTOpuHHE 3a0pyJHEHHS) B 3aralbHOMY
BUTJISIII BU3HAYAETHCS HACTYITHUM YHHOM:

Cenon =k - Cey 2

ne K — koediltieHT, 1110 3a1eXKUTh Bijl TEMIIEpaTypu MOBITPsI, YACOBOTO MPOMIXKKY, IHTEHCHBHOCTI
coHstyHOTO cBiTIA 1 T.1., CcHon, Ccn — BIAMOBITHO KOHIIEHTpAIIii YTBOPEHOTO (hopMabaeTiay Ta
BYIJIEBOJHIB BiJl aBTOTPAHCIIOPTY, mr/mC,

B pe3synbTati pilieHHs AaHOI CUCTEMU OTPUMAHO CHPOILeHy (GopMyiy Ui MOoNepeaHbOl
OLIIHKMA KOHIEHTpauii GopMainblierily B HalBYX4oMy Mepepi3i KOHBEKTHBHOI CTPYMMHH, IO
nepeaye YTBOPEHHIO 3a0pyTHEHOTO Kymoia arMoc(epHOTO TIOBITPS Ta  YTBOPEHHS
(OTOXIMIYHOTO CMOTY HaJl aBTONPOBOAMHU:

c, =41/ . - exp(8,959 — 3784/T
b I."ID[RH _R“ —RE} E':'-p( ! j (3)

B ¢dopmymi (3): D — ymoBHmii giameTp twrom Terutoi moBepxHi, M; Rp, Rn, Ra —
BIZIMOBIIHO pO3CisiHA, MpsiMa pajiailis Ha IUIOMNI Teryol moBepxHi, S = wD?/4, Ta TemnoTa Bij
3arajibHOi KUIBKOCTI aBTOMOOUTBRHOrO TpaHcmopty Ha twiomi S, KJx/m?;, T — Temmeparypa
npuzeMHoro Imapy armochepHoro moBitps B K; 4 — mepeBomHmii KoedimieHT, SKHiA
XapaKTepH3ye KiIbKiCTh OJMHHIIb 3a6pyIHEHHS i TeroTh 3 1 M TEmIol MOBEPXHi 3a OIHHHLIO
yacy. Jlns ymoB M. Kuesa Bin gopisuioe 4 = 73,7 mr/(Kx/m?) 3 1 M2,

Ha ocHoBi 3anpomnoHoBanoi Mozaesni O0yJio OTpUMaHO MPOTPaMHHUM MPOIYKT Ta 3po0IieHi
PO3paxyHKH 110 OCHOBHUX aBTOMOOIIBHMX HUIIXONpoBoaax M. Kuesa.
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[IpoBenaeHui MOPIBHIIBHUMA aHaII3 XapakTepy CEpeIHbOMICIYHUX 3MIH KOHIIEHTpAIii
dopmanbpaeriny 3a JaHUMH MOHITOPHMHTOBHX croctepexenb 3a 2014-2016 pp. Ta 3a
PO3paxXyHKOBUMHU JaHMMHU 3a 3alPONIOHOBAHOK METOAMKONO IOKA3aB BEJIMKHMH CTYIIHb 301ry
3HaYeHb 3a MAaKCHMaJbHMMHU KOHIIGHTpauisMu (He mepeBuurye 5%); [0 CTOCYETHCS
CepeIHbOMICSIUHUX ~ KOHLEHTpAlliif, pO3paxyHKOBI  3HA4Y€HHA  JalOTh  IOPIBHAHO 3
EKCIIePUMEHTATLHUMH JICIIO 3aBHINEHI Pe3yabTaTH, OCOOJMBO B JITHIM mepion. 3aBHINECHI
PO3paxyHKOBI JlaHl MOSICHIOIOTHCS TUM ()aKTOM, IIO0 MOHITOPUHI Ha IOCTaxX CIOCTEPEkEHb
BEJCThCS B NPU3EMHOMY Imapi arMoc(epHOro mOBITPs, TOAI SK PO3PaXyHOK BTOPUHHOTO
3a0pyIHEHHS BEACThCS y MEPEXiTHOMY Mepepi3i 3a0pyAHEHOTO TEIIOBOIO0 CTPYMEHS Ha BiJICTaHI
o1 sk 200M Binx moBepxHi. OcTaHHIM pH cTabLIPHUX METEOYMOBAaX Ha BiJCTaHi 3-X YMOBHUX
JiaMeTpiB BiJ TEIJIOT TOBEPXHI IEPETBOPIOETHCA B KYIOJN 3a0pyAHEHOTO TOBITpS, SKUN
OITYCKA€ThCS 3 PO3TIKaHHAM B NMPHU3EMHHUU IIap atMochepHu Ha IUION[y 3€MHOi MOBEpXHI, SKa
3riIHO Teopii KOHBEKTHBHOIO CTPYMEHS HE NEpEeBUIlye BEJIWYMHU oOpieHTOoBHO 2D; ame mpu
OJM3bKOMY pO3TaIllyBaHHI KHUTIOBUX OYIiBEIb BiJ IUIIXOMPOBOIA MOKE HAKPHBATH iX.

PoOnsiun mpumyIieHHs: Mpo «po3paxyHOK B 3alacy Ta 3BaKalOUM HA MIHJIMBI YMOBHU
aTMOC(EepHOTO TOBITPS 3 MOJAIBIINM OCITaHHSAM 3a0pyIHEHOrO KyIloja Ta IepeHECEHHSIM
yTBOpEHOTOo (popMalibJeriny npomecaMmu TypOyaeHTHOI qudy3ii, po3rJITHEMO OLIHKY PU3UKY IS
3JI0pOB’sl HACEJICHHS, SIKE MPOXHUBA€E ab0 MOCTIHHO mepedyBae ModaM3y aBTONUISIXOMPOBOIIB Ta
BEJIMKHX IepexpecTiB M. Kuesi.

Po3paxyHOK pHU3UKY pPO3BUTKY HEKAHLEPOI€HHUX e(QEKTIB BU3HAYAETHCS ULUIIXOM
PO3paxyHKIB iHICKCY HeOe3neku [1].

B T1abn. 1 mpeacraBneHi JaHi po3paxyHKY KOHIIEHTpALiil BTOPUHHOTO 3a0pyAHEHHS
dbopManbaeriioM BiJi aBTOMOOITFHOTO TPAHCIOPTY Ta IHACKCH HEOE3MEKH IS HACEJICHHS M.
KueBa 017151 OCHOBHHMX HUISXOMPOBO/IIB, sIKI OyJIU PO3paxoBaHi 32 OTPUMAHUMU MaKCUMaJIbHUMU
MICSSYHUMH KOHIICHTPAIIISIMHU.

3rigno kmacudikarmii piBHIB pusuky [9, 16] Ta y BigmoBigHOCTI A0 AaHUX Tabm. 1,
PO3paxyHKOBI JTaHi MEPEBHUIIICHHS KOHIICHTPALil (OpPMaIbAETiIoM 3HaXOIThCs B Mexax 2,5-5,0
I'IK, mo ckiajae cepeHe 3HAUEHHS PIBHIB PU3MKY, IO 3a YMOB BIUIMBY Ha BCE HACEJIECHHS,
noTpedye HEOOX1THOTO JUHAMIYHOTO KOHTPOJIO 1 TOTJIMOJICHOTO BUBYEHHS JIKEPEIT 1 MOKIIMBUX
HACJIIIKIB IIKIJIMBUX BILUIMBIB HAa HACEICHHS.

BucnoBku. BusHaueHi 3a 3alporoOHOBAHOIO METOJUKOIO 13 3aCTOCYBAHHSIM Teopii
KOHBEKTHBHOI'O CTPYMEHS 3 TEIUIOT MOBEPXHI 3HaYEeHHs KOHIEHTpalii opManbaeriay B MicLsx
OCHOBHHUX LUISIXOMPOBO/IB M. KueBa nokasyooThb, 110 MaKCUMaJbHI iX PiBHI CIIOCTEPIralOThCs B
miTHI Micsi Outst LlentpansHoro ABTOBOK3amy, craHiiil Metpo «lllymsBkay, «JIubigcbka» Ta
[TomrroBoi muomii. Po3paxoBaHi 3a CTaHJAPTHOK METOJIUKOIO 1HJIEKCH HEKaHIEPOTreHHOT
HeOe3NeKH CTaHOBJATH iX CepelHE 3HAueHHs, L0 MOTpedye MOJalbIIOro YAOCKOHAJICHHS
CHUCTEMH MOHITOPHHIY aTMOC(EpPHOTr0 MOBITPS B pailoH1 aBTOTPAHCIIOPTHUX LUISIXOMPOBOJIIB Ta
BEJIMKHX nepexpecTb M. KueBa opranamu Jlep»aBHOi I'iIpOMETEOPOIOTIYHOI CIIY:KOM YKpaiHu
Ta Jlep>kaBHOI caHITapHO-€MiIeM10JI0T14HOT ciyk0u MO3 Ykpainu.

ITpoBeneHi gocmiKeHHST TOTPEOYIOTh MOJANBIIOT OLIHKA BU3HAYEHHS KaHIIEPOTEHHOTO
edeKTy 3a paxyHOK IHTasUIHHOTO BIUTUBY (OpMajbJAErily Ha HacelIeHHS 3 BpPaxyBaHHSIM
pO3TalIyBaHHs XHUTIOBOI 3a0y10BH.
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