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MOHITOPUHI BABPYAHEHHSA NOBITPA:
CYYHACHA POJ1b Y 3ABE3INEYEHHI
EHEPIO-EKOJIOIN'I4YHOI BE3MNEKMA

TA CTAJIOIO PO3BUTKY

«MoXxnnBocCTi | NepcrneKTuBmy BUKOPUCTaAHHS aBTOMaTtn30BaHUX CUCTEM
MOHITOpuHry goskinns EcoCity y HaB4YasibHin | HayKoBin AiSS/IbHOCTI»

[lonoBigay: 3anopoixeyb A.O. — 3aCTYNHUK ANPEKTOpa 3 HAayKOBO-
opraHizauinHol poboTn IHCTUTYTY 3arasibHol eHepreTukmn HAH
YKpaiHW, AOKTOp TEeXHIYHUX HayK, cTaplwunii AOCNiIAHUK
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iSE Uil CTAJIOIO PO3SBMITRY, 2
EHEPITETUYHOI TA EKOJIOI' THHOI BE3INEKHA
Llini cranoro po3sutky OOH Llini woao eHepreTMyHoi Ta ekonorivyHoi besnekm 3rigHo

lNMpoekTy nnaHy BigHOBNEeHHA YKpaiun (nunensb 2022)

N°| Enepretmuna besaneka Exonoriuxa besneka

€BpoiHTerpauis i KnimaTnuHa nonituka:
3abe3nevyernn edbekTuBHOi  3anobiraHHa Ta aganTaudia
poboTH EHepreTUYHUX PUHKIB A0 3MiHM KNiMaTy
CROMOMINKHMMN = =
Oueepcudikauis gxepen
NoCTa4aHHA eHepropecypcis, EdexkTnBHe ynpaBniHHA
CTBOPEHHS pe3epsis, BIAXOAaMM

Kibepbesneka

Nexkapbonizauin,

- . . 3banaHcoBaHe BUKOPUCTaHHA
onNTMMI3alllfa €HEPIroMIKCY

; 5 NPUPOAHUX Pecypcis B
sp— i pO3BUTOK PUpO) peayp
o . yMOBax MiABMLLEHOrO NONUTY
. HU3bKOBYT NIEeL|eBOi : e
L e i 0BMeXeHNX NponosuLLii
rexepauii

3bepexeHHa NPpUPoOAHNUX

exkocucrem i bionoriyHoro
pi3HOMaHITTA,

BilHOBNIEHHA Ta PO3BUTOK

MopaepHizauis | po3BUTOK
iHdbpacTpyKTypu ans
TpaHCNopTyBaHHA, Nepeaadi,
po3noainy i 36epiraHHa

8.
ex0AOrNMMA L_J

E eHeprii R it
TepuTopin Ta ob’ekTiB
eHeproedeKTUBHOCTI i e y p

OXOpOHM AOBKiIU'Iﬂ Ta

yNpasniHHA NONUTOM
NPUPOAOKOPUCTYBAHHA

°
v

MiaBuweHHs piBHA iHDopMaTUBHOCTI Npo 3abpyAHEeHHS HaBKONMULWIHBOIMO MNOBITPS A03BO/IUTH
nonepeavTy No3aliTaTtHi cuTyaudil Ha NiANPUEMCTBaAX, 3HU3UTU pPiBE€Hb €KOJIOriYHOoro
HaBaHTaXeHHA ypbaHi3oBaHMX TepuTOpin, BUABUTU [OXKepena HaAJIMWKOBOro
3abpyaHeHHA NOBITPA, Ta B UiIOMY NOKPALWMWUTHU PiBEHb XXUTTA HaceJIeHHSA.
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m CramioHapsi fxepena  ® [lepecyeni mxepena mPM10 mPM25
06carm BMKWAIB AIOKCUAY BYrieuio B Bukuam tBepanx yactruHok PM10 ta PM2,5
atMmocdepHe noBiTpa B nepioa 2004-2018 pp. nporarom 2004-2018pp.

OTpuMaHi 1aHi cBiTUaTh, 0 PiBeHb 3a0pyAHEeHHS MOBITPS BiJ CTAIOHAPHHUX JKepe B
YkpaiHi 3aI0MIa€Thcs 3HAYHAM, He3BA’KAal0UH HA CIaJ NPOMHCI0BOI0 BHPOOHHITBA.



SE KOPENALUINHUNA AHANI3 MIXK CKTIA4OBUMU 4
EHEPTETU4YHOIO BAJIAHCY TA 3ABPYAHHOIOYUMU PEHOBUHAMMU
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[EEMATPUYHMIA METOZ OLIHIOBAHHS NOAIBHOCTI AHUX 6

Cucrema KOHTPONK MPOBOAUTb BUMIpKOBAHHA Ta HaKOMUUYE
neske none gaHnmx K. I3 padHoro nona K MOXHa BUAINUTU
nesHnin o6'eM [aHMX, WO XapaKTepU3YETbCA MNPSAMOKYTHOM
MaTpuuer A po3MipHICTO mMXn:

a21 022 s a2 n

M
I

a

ml

a a

“m2 - “mn

MaTpuusa XxapakKTepu3yeTbCA HACTYNMHOK CUCTEMOK PiBHAHDL:

-

V, =aX, Tanx, ...+ 4,x,,

v, :a21x1+a22x2+-._+a X

. 2n" n?

y =a x +a . x +..+a x .. .(6) .
" m ml™1 m2="2 mn”"n? Martpuui piBua indopmaruBHoCTI
By AocniKyBaHMX nocrtis: a) 3; 6) 5
. XapaKTepuCcTUKmM rpyn AaHux
- NNiapamerp | 3Havenns napameTpy
%= ax,.i=12, .m. i can pareDy | onip |
uMaHo 100%
. ) ) _ _ 3anNNaHoBaHUX AaHUX
Lie aae 3mory aHanisysatv 06'eKTM OAHAKOBOI PO3MIPHOCTI Ta OTPMMAHO JaHNX B MEXKAX
nopisHiBaTKM iX BRactusocTi MiX cobow. Takox 3a 2

0<x<100 (%)

1 [aHi He oTpMMaHo -
0 [aTtn He iCHYE -

AONOMOroK Takoi MaTpuui MoxHa cdopmysatn npodinb
3abpyaHeHHa aTMocepHOro NoBiTPA BU3HAUYEHO! nokaullil.
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- EBknipoBa BiacTaHb

- KBaapat EBknigoBoi BigcTaHi

- MaHreTeHcbKa BifCTaHb

- BiacTtaHb Yebuwesa

- CTeneHesa BiACTaHb

PE3VYJIbTATU AOCNIOXXEHDb 7

[Ans ouiHIOBaHHA CTYNEHA CXOXOCTi rpyn AaHUX MOXYTb ByTn
BUKOPWUCTaHi HaCTynHi Mipu: '

p(xx)= 3
p(x¥) =X (x )"
p(x.x')=
p(x;x’)z

XapakrepucTuka rpyn laHux, OTpUMaHuXx 3

0

W N P OWNFHFOWNFHFOWNH-

*5=1+2+4+3

14
174
6
581
14
177
3
581
20
383
7
675
20

429
33
603

761

761

1065

1065

BMMIipOBanbHux nocrtie N23, 5, 7 ta 20

Honep . 2 (3/5)
FHi e

76.3%

76.3%

63.4%

56.6%

= [>(x-x).

- x|,

mas (x, - /),

0 200 400 600 800 1000

0 100 200 300 400 500 600 700 800

(6)

NMopiBHAHHA 3HaueHb Habopis rpyn ana obpaHux
nap BUMiprOBaJIbHUX NOCTIB 3a ONOMOroK
EsknigoBoi Biacraxi: (a) 3-5; (6) 7-20%*

*Habopwn rpyn paHux ANS BUMIpHOBanbHUX MNOCTiB 3-5
30iraoTbcs y 96,6% Bunaakis (749 i3 775), Tomi 8K
Habopu rpyn aaHux BUMipBanbHuUX noctiB 7-20 - y 91%
Bunaakis (985 i3 1085)



& IEPAPXIYHA CTPYKTYPA CUCTEMUA MOHITOPUHIY 8

' LienTpn |
NPUAHATTA
pieHsb |
Kopuncrysaui
Ueurpanbmm md)opnaumuo auamm%mm ueurp MOHI ropuury ingpopmauii

/LIeHTpH MOHITOPUHTY
iHWKX aepxas,

' Cepsep 36epirannn, ' CepBep
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aHaniay naHumx RN CHCTEMH i ueHTpu
. TPAHCKOPAOHHOT O
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aHanizy faHux - CHCTEMH cneuianizosaHi
«___nnargopmu .
JlokanbHni ind)opnauiﬁno-anaﬂiruqu%ﬁ LIEHTP MOHITOPHHIY
7Cepaep 3bepiranun, R ‘ Cepsep h fhpauisum«u oG’emil;"‘
’ nepeuHHOI 06pobku Ta »{ Cepae:"(':?(muy }4—» reoincopmauinHol § | MOHITOPHUHTY,
aHani3y faHnux A CHCTEMM - daxiBui, HayKoBUI 3
3acobu e
MOHITOPHHTY | > [ |
Crauwionapui | | Mo6inbHi ABTOMaTH30BaHI ' I'pomapacbKi s i |
naboparopii I naboparopii nocrm nocrm | Meri(:g:ﬂ%r e
MOHITOPUHTY . MOHITOpPHHIY | MOHITOPUHTY MOHITOPUHTY ',
-— s p— P\ SO, '
T o :f:__*;~_;__:ﬂt;;::é_';j:_%;;;v{f;f_ —— ) T o
06’exTn O6'cxtn SRS /" Tpom ancoKi Micua 4§
MowiTopuury | . KPUTUYHOI ﬂinnpuenana: (Mmeanuni i HaBYanNbHI Mobyrosi ) =
iHndpacrpykrypm, 3abpyaHoBaui | 3aKknanm, TpaHcnopr, KOpMCTyBaui
B T.4. EHEpPreTum ‘ TOWO ;




& CEHCOPHA BA3A 3ACOBIB MOHITOPUHIY 9

Tpusan
PozpinbHa | BumiproBanbHuiA Moxubka &
Cencop | cenc | lNapamerp |rp ery ICTb
BMM. 3AATHICTL AIana3oH BUMIPIOBaHHA
L) OO 4

PMS

+£10 mkr/m2 (0-100

Ontv  PMy, PM, s, 3 0,1 0-1000 MKr/m3); .
S003/70 VeI U £10% (100-1000 UE | [P
MKr/M2)
+10 mkr/m2 (0-100
Onm - : MKr/m3); .
SDS011 i PM, s, PMy,  MKr/m 0,1 0-1000 +15% (100-1000 1€ 2 poKuM
MKr/m3)
Temnepatyp o ) +1 oC (0-85°C);
y C 0,01 40...85 £1.5 oC (-40..0 °C)
B. Bonorictb % 0,01 0...100 +3% >5
BME280 +1Ma (0-65°C); L€ 1 oin
Abc. Tnck rMa 0,01 300...1100 +1,7 rMa (-20-0
°C)
) NO, 0.02...20 N
b co ppm 0,001 1..1000 ~E20% 3 4¢  1pik
6814 NH, 1...300 roa
ZE25-03 EC 0, ppm 0,01 0..10 ~%10 ppb ~3xB ~90c 2 poku
EC S0, ppm 0,01 0...20 ~x10 ppb ~3x8 ~30cCc 2 poKu
ZE0S- o CH,0 ppb 10 0...5000 ~£10 ppb ~180 _60c 2 poku
CH20 - C
MH-Z19 [=e Co, ppm 1 0...5000 + (50 ppm +5%) t8° ~ 60 C p;ZB
et PiBeHb
pomar -~ mxP/roa 1 0...1000 ~£10% ~60c ~60c 2 poku
paaiauii

HIT.
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TexXHIYHI XapaKTepucTUuKM MoaynNa
PM ceHcop PMS 5003/7003 ta/abo SDS011

Meteopono BME 280, DHT-22, 3xDS18b20
rivHi

CeHcopM
NiatpuMmka -+ dopmansaeria (CH,0)
IHWKnX « MoHookcua kapboHy (CO)
CeHcopiB « piokeua kap6boHy(CO,)
* MOHooKcuay HitporeHy (NO)
« piokcua HitporeHy (NO,)
« Aiokcuay cynedypy (SO,)
« amiak (NH5)
« 030H (053)
30BHIWHIN BUrnag O)xepeno 5B (USB-cyMicHuin), BByaoBaHum
BMMipIOBaJZibHOro XUBJNIeHHA akymynsatop (3.7 B, 2000 MAY) Ta
Moayns anbTepHaTUBHE AXEePeno XUBMEHHS
(COHsiYHa naHenb)
3B'A30K GSM, Wi-Fi Ta Mesh mopayni
MareHT YKkpaiuu Temn. ekc. -20 ... +60 °C
N°149325 Big ATM. TMCK 94 ... 106,7 kla (630 ... 800

11.11.2021 MM.pT.CT.)
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CxeMaTU4He po3noBCAXEHHSA
MOBITPAHUX NOTOKIB NpWU

{ N\ 2 W & & ¥ o o o " .
[Kiiﬁiﬂ’;’;H - b_nomol.p .[°J§’::§,'JS" [ nepeaaa | [Bisyanisaun| hyHKLiOHYBaHHI BIJIA renikonTepHoro
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pyxy BINA AaHux 8 1-P ) \11 J Ik & A y ™ ny

\ J

J

L( "\ (Ovpumanna ) [ j 1§ cremm——

Monit Ao Z-P—[ s o e M e ¢ | PO3pO6NeHi BUMiproBanbHi Mogyni
— — CUCTEMMWN MOHITOPUHIY

I 3abpyaHEeHHSA NOBITPA MOXYTb

................................................... v o

| NoABINHOIro NPpU3Ha4YeHHA,

() ) ER D) e e

: : pagiauiiHoi, XiMi4YHOI Ta

ANropuTM MOHITOPUHIY 3abpyaHEHHSA NoBITPS GionoriuHoi po3Bigkm.

Ha 6a3i BINJIA renikonTepHoro Tuny

pavmnx B N-P
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3aneHocCTi fleAKUX 3HaueHb NorofiMHHMX BUOIpoOK eKcnepuMeHTaNbHUX laHuX ceHcopa PMS 5003#1
(a - makcuMmanbHoro; 6 — miHiMmanbHoro, B — cepeaHboro, r — CKB) Bia eTanoHHMX BMMIpHOBaHb Ta

3HauyeHHA KoediuieHTa Bapiauii (a)
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