MiHicTepcTBO OCBITU | HAYKW YKpaiHi
MiHiCT@pCTBO OXOPOHY HABKONWLLHBOTO MPUPOAHOTO CcepejoBilla YipaiHu
BeeykpaiHcbka ekonoridHa nira
DepaBHnil ekonofivHui IHCTUTYT Minnpupoam YkpaTnu
YMaHRITAPHO-TEXHIYHWUA IHCTUTYT
KM  XapkiekomyHouncTeoa”

O.l. Bongap, |.B.KopiHkKo,
B.M. Txau4, O.l. ®egopeHko

MOHITOPUHI HABKOJIULLIHBLOT O
CEPEOOBULLA

PexomeHaoBaHo Haykoso-meTopuuRnm LieHTpom
BWLLOT OCBITM MOHY six HaBYansHNUA NOCIOHNK
ANs cTyneHTis | Buknagayie BH3 ycix popm HaBHaHHA
Ta nigBuUlLEeHHs KBanidikayi i3 cnewuiansHoCTi
"EKGNOMA T8 OXOpOHa HEBKOMULLHBOTO cepenosua’.

Min peaakuiels Rpod., AOKT.GI3.-MaT.HayK,
akagemika AH Buwjol wikonu YkpaTHu O.|.depopeHko

Kuig-Xapkis - 2005




YK 557.4
B 40
BEK 20.1+68.9

Venapaui: O Bosaap, ILB. Kopimsxko, B.M.Trau, O.1 ®epoperko. MoniTopuar
HABKOMMHIHEOrO cepeaosmiua. Hapsamesyi nmocibnux. — K.-X., JEIFI'TI, 2005, -

126 c.

PenensenTy: npod., 3act. repepansHoroe aupextopa YrpHITIZ I'I. Crpmokesbunk;
RepIIui 3aCT. RAYANbHEKA JlepxasHoTo YnpasTiHus eKonoTit Ta IpHpOLd pecypeis
B Xapxipcskiii obnacti B.B. 3ansinpopcbruil.

Iix pemaxuicto mpog., 40KT. ¢is.-var. Hayk, akas. AH Briuol mroan Yipaluu O.1. enopenko

JIpYKYETBCS 32 PILIEHHAM:
Buenoi Paan JepxasHoro KOROFiYEoro iHeTHTYTY MiHnpupoau Yipaiuu

IMpoTtoxon Ne 3 sia 20 keiTna 2005 p.;

Buenol Paad TyMaHiTapHO-TeXHIYHOTO iHCTHTYTY
[MpoTokon Ne 2 sig 2 Gepesra 2005 p.;

Hayxosoi Pags Xapkiscekoi o61acsoi oprawizauii

Beeykpaitcbkol ekonorivHol Jird

Tporoxon Ne 3 pin 28 keitha 2005 p.

Pexomennosaio Haykoro-Merognynus [lenrpou srmof ocsith MOHY sx HapyamsHHE

noctGHUK AN cryaenTis | sHkaadagis BH3 yeix dopy napuatus Ta DiABHINEHHS KBatidikami] iz

crenianpocTi "EKoaoria Ta OXOPOHA HABKOIMIMHBOTO CEpeRoBnma”,

Po3FnZHYTI OCHOBHI TIOHATTR MOMITODHHETY HABKOJMIIAROTO cepeaoBHula. 3pofnena 3
knacudikaiis Bumie i TANB MouiTophury. PosmnsHyTti axepena Giosoriunoro, XiMiusOro, ;
dizpaHore (B ToMy uyeni pafianifinoro) 3aSpyareHHA | METOXM MOHITOPHHTY LHX BHIIB §

2a0pyaness. HaseneHi ApHKRan: MOHITOPHHTY CTaHY pisHMX reoctep Hawol niaHeTw.

0201006000 - 30

bBBK 20.1+68.9
2005 -

© bongap O.1., Kopineko LB., Tkaa B.M,,

Denopenko Q.1 2005 2
© JIEI Mirnpuapoan, 2003
©TTI, 20035 3
© JIKIT , XapriskoMynouncteen”, 2005,

ISBN 966-8430-53-0

3MICT

s10 .4 | (- e L eeresaat s s S s s g SR
MOIY.JIb 1. KOHUENI5] MOHITOPUHT Y AHTPONIOTEHHUX 3MIH...S

Tema 1.1. BusHaueHHA. Otygpyi sagaui | cxemMa MOHITOPHHTY .o, 5
Tema 1.2. CIIOCTEPSKEHHS 33 3miHot0 CTAHY gioctepH, Txepenamy i GpakTopaMu
AHTPOMOTCHHUX BIINUBIB .1....eeseesssssrss sooemss e sssmssss ittt 12
Tema 1.3. Quinka i NPOTHO: guponorenHux 3MiH CTaHY SIOCREPH .o rereeiieiens 15
Tema 1.4. IMOBIPHOCTHI Mijxony no ouinke pu3HKY NPH MOKIHBIHA HeDesneni ans
eNEMEHTIR 6i0c¢.epH § TLHOIIHHE M v cvassrers e s bbbt s s 21
Tema 1.5. OBIPYHTYBAKHA | xpacudikauis MOHITOPHHEY RHTPOTIOTEHHHX IMIH cTaHy
- TIPHPOIHOLO CEPEIIORIIIIA ..vv.vvyv.osssnereresotots 0o irnra s a8 bm s b0 29
MOIYJIb 2. EKOJTOT YU MOHITOPHHT cocvenctvrnnimresistssescsnennns

Tema 2.1. ExonoriMHRE Mogiropsnr - komnnexcHHH MoHiTOpHHT GiocdepH ..

Tema 2.2. Ekonoristif Moyjropunr na pisnax PIBHAX BITHBY cvovvrerererrrirecananes
Tena 2.3, Exonori9unil Moyjropuur na cywi (13 Gasi HioctepHHX 3aTMORIIHAKIB).. 54

Tema 2.4, EXONOTTHHMA MOK{TOPHHT OREAHY ...ovrrsessserssonimstisssssssssssiss s 62
Tema 2.5, BUKOPHCTAHHA Cy iy TRUKOBUX CHCTEM B eKOJOTIMHOMY MOHITOPHHIY..... 60
MOJYAL 3. KITMATUY i1 MOHITOPMHT . JRp— —/
Tema 3.1, OQCHOBHI 38FAUL e 74
Tema 3.2. OIepkanta OCHopux KliMaTHUHKX AaHHX i iHQopMatii, 1o HeobxitHa
JULE BHATEZY MIHIHROCTE KITIMATY »oeenessers oo resorsorsisssssssss st sis 77
Tema 3.3. TIPIOPUTETHICTS | TouRicTs BAMIPIB .oooveerersrernes et e 84
Tema 3.4, CymyTHAKOBUH kniMardgayi MOHITOPHHT oot 87
MOAYJb 4. PEATI3AL[g CHCTEM MOHITOPHHI'Y I KOHTPOIIO
CTAHY IPHPOAHOU'Q CEPEJOBUIIA woversssstsrsrssssssssssenee O— 91

Tema 4.1. Bupueuns i KOMTposp cTary IPHPOAHOTO CEPEOBMILA B PAMKAX OCHOBHHX
3a1a4 roBanbhoy cpeteMyt MoRITOPHHTY HABKOJMLHBOTO CEPEIOBHITA .91

Tewa 4.2. Ananis icHyi0uoj ofcranosku B YKpalhi i B Pi3HUX KPATHAX oo 102

Tema 4.3, Cuctema koHTPop;, cTay i 3aGpyRHeHHA TPHPOIHON CEPENOBHILA B
VKPATHT | B PIBHUYX KPATHAK 1vvvvvrseosserrrerme s 107

JIUTEPATYPA coousursveinirsneorsseesemerssmaneesons SRR conssesreonsnrsens 122




BCTYN

B ymomax 3pocTaiovoro aHTPONONEHHOTO BRAMBY HA MPHpOAY ICHYIOUH
exouoriuHuit pezeps GiocdepH NOBKHHEH BMKODHCTOBYBATHCS JYXKE palioHANBHO, 3
YPaXyBaHHAM DPEXHMIE DPErynidBaHHA CTaHy NpPHPOIKOIO CEpelOBHHIA, LI0
zabesneqye 30epewenns Bucoxol akocti Glocheps | spatHicTs mpupomn o
BigHoBnenna. HeoOxinno pozpobutH HagiHHI
CepeoBHINA Bin HAIMIPHKX HABAHTZKEHD | IPOGINaKTHKM eleMeHTIE Biocdepw Bin
3ryGHOTO BITHBY.

33c00H  OXOPOHM NPHPOAHOTO .

.Y rakiif cutyanii ocofmipo saxmiba: of'exTusna iHGopMaLis npo KpuTHuHi §
$aKTOpy aHTPONOreHHOro BIIMBY, NMpo GaKTHYHWI cTam dlocdepw i mporwosn i

MaffyTHEOTO CTany.

Y 3B'M3KY 3 UMM BHHMKRA HeoBXiAMICTh opramisamii cuctem MOHITOPHHTY, |
TOOTO CHCTEM CTIOCTEPENKHHSA, KOHTPOMO | OIHKH CTaHy NPHPOJHOTO CEpeoBHIIa, |

SK ¥ MicUaX HTEHCHBHOTO aHTPOTIOTCHHOTO BIIHEY, Tak i B rI00anEHOMY MacurTadi,

MOHITOpHHT  OXORMOE CHOCTEPEKEHHS 3a  JpKepenaMu |
AHTPOMOTEHHKX BILTHBIB! XIMidHXMH, DisuarumH | Sionoriunumu i 32 edextamu, mwo
BUHHKAKOTE Y HABKONHIIHBOMY CEPEAOBHULI NPH TAKHMX BIIWBAX, | HACAMIIEpeX , 3a
peaxuieto $10TH Ha 1l BILTHBH,

thaxropamu |

ko

¥ nmpoueci eKoToriTHOro MOHITOPHETY Ba/IMBO MATH IaHi, 1K HPO aGioTHUHY 3
CKIAOBY CEpeloBHILg, TaK i Npo cTan BioTH, npo (GYHKUIOHYBAHHS €KOCHCTEMM i |

IXHiX peaxuisx Ha aHTPONOTEHEMUIl BILIHB,

Y BianoBiAHOCTi 3i CTAHOAPTOM BHINOT OCBITH OCBITHRO-TIPOGECI HHOW

nporpamoro  cneuiansiocti 7.070801 “Ekoorit Ta OXOpOHA HABKOAHIUIEBOIO
CepefoBHILA" CTYAEHTH LEHHO! | 3a0unol GOpM HaBUAHHS BHBYAIOTH JHCLHNAIHY
"MOHITOPHHI HABKONMUIHEOTO CepeaoBmia”.

Merowo AMCHHNIIAE ¢ QOPMYBaHHA 3HaHb, YMIHb | HABHYOK [0 THIAX i
METOIaM MOHITOPHHTY EaBKOIMIIHLOTO CepefoBUILa, HOTo cyuacHoi opramisauil Ta

CKOMOCIMHOI posti, exoIoTivHOMY i KliMaTHYHOMY MOHITOPHHIY, MOHITOPHHI'SM

biouenosis i rpynToBoMy, a TaKOX WiTKe PO3YMiHHS NpHYRH | MeXaHi3MiB 3MiHH
CTaly HaBKONHUIIHBOTO CEPEAOBHINA TIi/ RTTHBOM ITFOAHHH,
" 3apaui AHCUANAINY HACTYIAL:
1. CihopMysaT KOHIENLIES MOHITOPHHTY aHTPONOTEHHIX 3MiH.

2. 3HATH THIHM i METOM MOHITOPHHIY crany Gioctheps, Dikeperna, thaxropd §

aHTPOMTONEHHOTO BILTHBY,

3. 3uari knacrdixauito MORITOPHATY AHTPONOTEHHHX 3MIH cTaHY IPUPOIHOTO 3

CepenoBHINa,

4. Ha 6asi 3HaHHS peaTbHOro CTaHy HABKOJMIUHBOIO CEpeNoBHIa, YMITH §

B

HAXOOUTH TIPHYHHE | MexaHisMu aii 3abpyHIOIOMHMX pPEeYOBHH HA BCi KHBi 5

OPIaHi3MH, BKIIIOUIOUH RHIHHY.

5. ¥YMiTH npoROSHTH BHMIp (Gi3HYHUX, XIMIYHHX | Gi0N0MMHAX 3MIiH Giochepn. §
6. VMiTh xopucTyBaTMCH JaHuMM 6yds-AKOro THMY MOHITOPHHTY TIpH . 4

IPOBENCHKI KOIOITMHMX OUIHOK, eKCIepTH3H | macnopTu3anii TepHTOPIH | 06 ekTiB.
7. ¥MITH IPOTHO3YBATH EXOJIOTIHI CUTYALT Ha OCHOBI JAHHX MOHITOPHHTY.

BupueHHA ZMCLUTIIIEA 6p.3ye'rscg Ha 3HAWHSAX, OTPUMAHHX TIpU np;xo;;icg?;l
axux (yHIAMEHTATBHUX KYPCiB, fK disnxa, XiMis, 6:on?.r1a,.reonorm, Ip \
b HTQ3};21BCTBO. MeTeopoJIOTis, CCHOBW 3araIbHOl eKonorii Ta IR,
Y ;

HHUX
Nb 1. KOHUETLIA MOHITOPUHIY AHTPOTOTE
MoRY 3MIH

Tema 1.1. BusaHauenHa. OcHOBHI 3aaaui i cxema MOHITOPUHTY

[adopMaliss Tpo cTad HaBKOJHIIHBO[ TIPHPOJHOTO CEpe/OBHINA, MPO 3MIHH
ro cTaHy BHKOPHCTOBYETBCA MROAMAOI0 JaBHO. [Mowazr cro OCTaHHIX POKIB
B0 oo
- TH PO METeOPONOITIHi
CHIOCTEPEXEHHS BEMYTECA PeTyIspHO ~ JOCHTh HRlaia p P ,
juHi | i Wi CIIOCTEPEKEHHA,
HOAOTIHHL 1 IeAKE 1HI CIT . .
be 3 POSBUTKOM TEXHIKH, KOIM ¥ JHOAMHH 3'ABHNACH MOIHBICTh BILTHBATH Ha
- i IpHPOAHI pecypcH
npupody, TEPETBOPIOBATH i, NOBHINE BHKODHCTOBYBAIH pHp 116 i;;o gp 33,
inopMallis Tpo CTaH AOBKINIACTAE 1A Hel Binsur B&KIMBOIO, HEOXINHOID.
HOTIOMOTOI0 TAKOT indopMalli] MOXKHA BH3HA4ATH ONTHMaJibHI IPHPOJHI YMOBH LA
L i : i i TIUEIL
smidicHeHHS DI3HMX 3aXOfiiB, nepenbayaT AK CNPHMATMBL, TaK 1 HECHPUITI
(hakTopy Jin BEACHBS TOCHOIAPCTBA, Y)KHBATH 38X0IIB ANA SMEHIIEHHA BIUIBY
HeCTIPHATAMBYX YMOB HA KHTTA 1 niansHicTs moaeid. Jo cknaxy Takol iHpopmanil
BXOIATH [aHi CIIOCTEPEXKEHD 3@ (HAKTHIHWM CTAHOM HABKONMIIHBOTO CEpelOBHILA,
NpOrHO3H 3MIHH IPHPOAHAX YMOB. ‘
’ Bizomo, 110 TPUBANHIL YaC CIIOCTEPEXEHHA BENHChH JHLIE 33 3MIHAMH CTaHy
MPHPOAHOrO CEPENOBHILA, 0O0YMOBICHUMH NPUPOIAHIMH TPHIHHAMA.
3a ocraHHi JecaTHpiya B ychOMy CBITI PI3KO 3pIic BIUIME (TFOJMHHE HA
HaBKONMUIIHE cepedoBuile. CTano O4eBHIHO, 110 663K01-t"1'p(‘)JII:Ha e§<cgnyaTaulﬂ
APHPOK MOKE TPHBECTH 1O CePHOBHHX HETATHBHUX HaCJ‘ll.JZLI{IB. Y 3:3' 13Ky 3 LM
BHHAKIA BeMMKAa HeoOXiOHiCTE OTpEMarHs JeTanbrol iHGopMauli mpo CTau
Giocdep. . ‘
Binomo, wo cTaH Giocheps 3MIHIOETECA MNlA  BIUIMEOM TIPHPOTHMX 1
)
anTponorennux uMHHEKIB. OfHaK € icTOTHE DPO3XO/DKCHHA B pesybTaTax TaKUX
BIUIHBIB: cTzH Oiochepd, Mo Oe3yMHHHO MIHSETLCH TIA BIUIHBOM TPHPOAHHX
NPWYHH, K TPABATO, Mac TEHIEHII0 A0 CAMOBIAHOBICHHA, Iminn TeMIepaTypPH |
TUCKY, BOTIOrOCTI IIOBITPS i IPYHTY, KOJIHBAHHA AKMX B OCHOBHOMY B'I,E[ﬁyBGB'IOTBCH
i i i i u GiomacH
Ginsg nedAxkWx BizHOCHO MOCTIMHHX CEPeARIX 3HAUEHB, CE30HHI 3M1¥«1 et
POCIMHNOCT | TBapHMH — yce Ue NPHKIAH TAaKEX TNPHPOAHHX 3MiH. LEpel
BQILMYHMHN, M0 XapaKTepusyroTh cTan Giocdepu (il KaiMaTH4HL xapaxrepnc’mmﬁ_y
; H#oni i i H i Kpyroodir
Symp-akoMy paitori 3eMHOT KyNi, IPHPOIHEH CKnajL PI3HUX CEPENOBHIL, py
BOIH, BYTNISIO Ta IHUIMX PedoBHH, riodansia fiomoriiHa l'IpOjl.yKT[rfBHICl:h) ICTOTHQ
3MIKIOIOTECE NHIUE TIPOTArOM JYKe TPHBATOro Hacy (TI:ICFI‘I, iHOZi HARITE COTCHE
THCRY i minbfionis pokis). Bemiki pipHOBaKHI eKONOTIMHI CHCTEMH, TEOCHCTEMM nix
BINKBOM MPHPOZHMX TIPOLECIB MIHAOTBCA Taxok HANSBUHANHO MOBHIBHO. 1T
MOCTYNOB] epoOWiiKI 3MiHM BiAOyBarOThLCd TiAbKM 324 TIPOMDKKA Hacy, WO
BUMIpIOIOTSCS Te0I0TiHHHME EIOKAMH.




Ha siamidy Big aMis crany Giocepy, BAXRHKARAX IPHPOIHHMH NPHYHEAMHE,
77 3MIHH i/l BITHBOM SHTPOIOTeHHHEX (GaKTOpiB MOKYTh BiNOYBATHCS yHKe LIBHIKG,
Tak, 3MiHW, WO BIAGYBANMCA 3 UMX NPHYMH ¥ JeRKHX ejleMeHTax GiocdepH 3a
OCTAHH] KUTBKA JIECHTKIB POKIB, MOXHA MOPIBHATH 3 JISAXHMH PHPOAHUMHU 3MiHAMM,
1110 BiA6YBAIOTECA 38 THCAUI | HaBiTh MINBHOHH POKIB.

[Ipupozsi 3MiHH CTaHy HaBKOJMIUHEOrO [IPHDOJHOTO CePEIOBMING, fK
KOPOTKGYACHI, Tak | TpMBI, B 3HAYHIA Mipl CROCTEPIrarOTHCSA, BHBYAKTHCH
icHylounMH B GaraTeox KpaiHax reodisruHuME ClyxGami (TiapoMeTeoponoridHoi,
ceifcmiunol, ioocdieprol, rpasiMeTpHyuHOl, MATHITOMETPH4HOI i iH.).

-2 Jing Toro mied BHIMTH aHTPONOreHHI 3MiHA Ha (QOHI MPHPOAHHX, BHEHKNE |
HeoBXigHICTE B OpraHisanil cnenlajfbHEX CHOCTEpeXeHs 3a 3MiHOI0 cTany Biocthepn |

i BILTHBOM JEOACHKOT iANIEHOCTL _

CueTeMy  TIOBTOPHMX — CROCTépeXeHB  oiHore 1 Oiaem
HAaBKOIMUIHEOTO NPHPOZHOIO CepemOBHINA B rpocTtopl 1 B daci 3 BHIHAYSHHMH
mimAME Yy BIANOBIZHOCTI i3 3a3dalerigk MiArOTOBACHOK mporpamownr 6yio
3aNPOTOHOBAHO HA3WBATH MOHiTopuHroM. TepMiH "MoHiTopunr" 3'sBuBCH nepen
npoeeieHHAM CTokroasMcbkol koHGepeHUil OOH no HasKoRHIUHLOMY CEPENOBHILY
{CroxronsM, 5-16 qepsHa 1972 p.).

CaM TepMiH "MOHITOPHHT", O4EBHIHO, 3'ABUBCA B NPOTHBArY (YH HA JOAATOK) ]
TepMiHy "KOHTPOMNB", ¥ TPAKTYBAHHA AKOTO BKANYANOCA He TiNIbKH CIIOCTEPEKSHHS 3

Ta ofeprauns iHGopMauil, ane i e1eMeHTH aKTHBHHX Jiil, eTeMeHTH KepyBaHHAI.

By suKiazmeHi ocHOBHI monoeHHs i Uim nporpamu [oBanbHOT cHCTEMH §
MOHITOPUHTY H&BKOTHLIHLOTO cepenoruwia (CMHC), B akift Oyna npuzineHa j
yBara, 3 QIHOTO DOKY, TIONEPEKEHHIO PO 3MIHW CTaHy NPUPOSHOTO CEpPeAuBHILE, §

nos'a3aHuX i3 3a0pynHeHHAM, a, 3 iHmOro GOKy — TONEPEMKEHHIC TIPO IIOFPO3Y
3N0POB'I0 MOAMKM, TIOTPO3Y CTUXIHHHX JINX, 2 TAKOX CKOJIOTIHHHM Npobnemam. 3

ByB BusHadeHn# CNHCOK MpiopuTeTHHX 3a0pyartoBadis and ixHEOTO OGMIKY
NpH opranizanil MOHiTOpUHTY; Gyno BHpINICHO Takmi BCTAHOBHTH KOHTPONE 33 |
napaMeTpaMy, HeoOXiTHUMH s inTepnpeTanil pesynbTaTis BUMIDY 3a0pyaHens.

MixHapose cniBpoSiTHHLTEO LMOAO OpraHizauii r1oBanbHOro MOHITOPHHIY
NoBHHHE GYAyBATHCS HA OCHOBI iCHYNOMMX HALIOHANBHEX | MIMHADONHHX CHCTEM, §
NpH LBOMY MAKCHMANBHO TIOBMHHI BHKODHCTOBYBATHCH 1A Koopmuuauil i §

3AMICHEHHS [porpaM  MOHITOPMHTY  cheuianizopani  arewrtcrsa  Oprawizanii
O6'eHanux Haujii.
Omxax  psn  fpiell, Mo TOCTaBIeHi nepes r1oBallbHOKD — CHCTEMOD

MOHITOPHHTY, X04a I BIAMORINAFOTE IHTEPECAM SK POIBHHYTHX KpalH, Tak 1 KpaiH, 1o
PO3BHBAlOTECS, A€ BHOCATH JEAKY HEACHICTD y po3noain oBop'sskis Mixk icHyrounmMy 4
cucremaMu  (Hampuinas, BeecBitTHbowo  cnyxBowo norogm  BeecsiTHBOIY

METeopOIoTiuAG] opradisauli) i 3a IPONOHOBAHOK CHUCTEMON MOHITOPHHTY.
Quesnago, y HasBHOCTI Sakailia 0KA3aTH AK pe3ymsTaT Heobxignol pobortu paﬂim§=
CTBOpEHI CHCTEMH, IO ykKe QYHKUIOHYIOTE MPOTATOM §araThoX pokiB 3aMicTh TOTO,
o6 HanmpaBUTH 3YCHIAA Ha AIKBLAAUIK NPOTaiMH, IOB'M3aHMX i3 BigcyTHic :
BH3HAYCHHX [JAHHX TpPO 3MiHYy CTaHy IPHPOAHOIO CEPeOBHLIA 33 paxyHOKZ
AaHTPONOFeHHHX BIUIMBIB B icHYRoumx iHGOpMalidHEX cueremax. 3BHuaiizo, Tal

eNEMEHTIB |

ofoty HEOOXIIHO NPOBOIMTH, CIMPAKOYMCh HA MEPERKY ICHYIOUHX Teo(HMIHHX
cnyx6 Ta ix IOCBiM: L ) .

JMicT 2@MpONOHOBAHOTO TepMiHa “MoORiTopunr' BapTo 6yno O icTOTHO -
KOMKPETHIYBATH. ) . ‘

Tax y poBori' 3asHaueno: "MOHITOPMHIOM JOLIIBHO H23MBATH CHCTEMY
CcrioCTEPeXEHb, N0  LO3IBOJE BHIINHTH 3MiHK ctaHy Olochepr 1A BIJIHBOM
noicbKot AiAneHOCTI ", . ,

Binbld TOUHO, TAKY CHCTEMY BapTO HA3MBATH MOHITOPHHTOM AHTPOTIOrEHHHX
sMiH HABKOTHINHBO! IPHPOAHOIO CEpefoBUilla.

TakuM UMHOM, TEPMiH "MOHITODHHI” HE € JIMIIE HOBHM MOJHAYCHHAM yHe
jcayrouux cnyx0, a BIHOCHTHCA [0 CHCTEMH, KA CHHTE3YETHCA JUIA BHABJICHHA
AHTPOIOTEHHAX edexTis y  HABKONWIOHBOMY CEepejOBHIN 3 BHKOPHCTAHHSAM
igopmauil | eSKHX eNEMEHTIB ICHYIOUHX reodiznaHnx crlly>x6. )

Tpu po3rALfi OCHOBHHX Hifel, M0 CHOPMY/IEOBaKL 171d l"noGa:mgm CHCTEMH
MOEITOPHHTY HaBKOTHMWHEBOTO CepefloBHlla (TCMHC), came B 4CIEKTI BHSBIICHHS
3MiH CTaHy HABKOTHMIOHBOrO CEPeNOBHING 38 PaXyHOK aHTPOIOTEHHHX BILIMBIB, HE
vOWHA 3HaiiTH AKuX-HeGyIb npoTMpiH y CYDKEHHAX PO Wi MOHITOPHHETY B
MpUBEHEHOMY BHIE pu3HauveHHi. Opnak ‘poﬁom. 3 BHSBICHHA 1 TIOMEpeKEHHS
CTHXIHEX JIAX MeTCOPONOrigHOro HH rifpOsOriqHONO XapakTepy HpOROIATECA
iCHYIOUMMH  METEOpONOTIMHHME { rigponoriumuMe cryxOammp, a poﬁo.m 3
nonepe/KeHHs XBOPOG — BiAMOBITHEMH cny>i<6antm OXOpOHH 370poB'® i T.O.
3muuaiio, [l CTyKGH (IOBUHHI YAOCKOHANIOBATHCA i POIBUBATHCA, aN¢ HABPAN HH
NOLLIEHO TIOETHYBATH iX Y €THHY CHOTEMY MOHITOPHHITY. -

C1in 3a3HaUMTH, D10 CHCTEMA MOHITOPHHTY aHTPOTIOTEHHHX 3MIH IPHPOAHOro
CepelOBHIlA HE € AKOIOCH TIPHHIKMNOBO HOBOK CHCTEMOIO, N0 BHMArae (_JpraHizaui'i
MepeKi HOBHX CHIOCTEPERITHBIX CTAHLLH, muid i renekomynxxaglﬁ, LeHTpiB 06pobKH
gaHux 1 T.1. BoHA BXOOMTh CKIAJOBOK} YACTHHOK B YHIBSPCANIBHY CHCTEMY
CHOCTEPeXkEeHb | KOHTPONG CTAHY TIPHPOIHOTO CEPENOBHING, CHCTEMY, IO BXE
PO3BHBAETLCH Harato pPOKIB (rizpoveteoponoriuni ¢nyxbu). BoHa MOxe CTary
TaKOK YACTHHOIO UM B 3HAYHIA Mipi CTIHpAaTHCH, HalpHKIaA, Ha BeecpitHio cnyx0y
noTozn BeeciTHBOI METEOPONOTiMHO1 opranizauii Ta inui cayx6y.

TaxuM $KHOM, CHCTEMAa MOHITOPHHIY 3aGpy/THeHb MOXKE 1 TOBHHHA GyTH
YACTHHOK BxKe ICHYOMOT CyKOH CIIOCTEpeReHE 1 KOHTPONIO CTaHY NMPHPOXHOTO
CEpENOBMINA, BHKOPHMCTOBYBATH i1 [IOCBIA, CHMCIEMY CIIOCTEPEXHHX .CTagmiff
{3BMYaliHO, 13 BKTIOUEHHAM BHMIpIB EOBHX ENEMEHTIB), miHii TenexoMyHIiKalH i
HEHTDIB 0GpoGKY JAHIX i3 POIBATKOM JEAKHX REMEHTIB.

Sk yxe siasgauatocda, man  3abesneueHHA GYHKIIOHYBaHHA CHCTeMH
CIOCTEPEKEHD | KOHTPOIKD CTaHy HABKONMIIHEOTO NPHPOAHOTO CEpeRoBHIIR, o
XO3BOMAE BHALTHTH 3MiHM, BAKIMKaHI SHTPOMOTCHHMME MPAYHMHAMH, HeoOxiTHa
AeTansna judopMalis Npo NPHPOAHI KOTMBAHHA | 3MIHM CTaHy CepelOBHINA;
3iCKeHHs MORTOPUHTY Nepenfadac OIepKaHE (41 HasBHICT) Taxol indopmanii.

—

I Mapasns HO.A. [nobanbHas cucTema Hadmonenwi. [lportoz u ouedka naMepeHHA COCTOSHBA
Okpysaiowell npnpoaHo# cpeart. OCHOBE! MOHHTOPUHIA. — MeTeoponorks u FuaponoTus. 1974, Ne 7, ¢. 3-
8. .
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MOHITOPHHUT BKIHOYAE HACTYITHI OCHOBHI HaNPAMH AifilbHOCTI: ;

1) criocTeperKeHHA 32 (PaKTOpamMy, WO BITHBAIOTL HA HABKOIKIIHIO NIPHPOANE ~§
CEpeOBHILE, | 33 CTAHOM CEPEROBHINIA; ;

2} ouilky GaKTHYHOTO CTAHY IPHPOIHOTO CEPeAOBHILE;

3) NpoIHO3 CTaHy HaBKOTMLIELO! MPHPOJHOTO CepefoBALIA Ta BepHbiKamix
TTpOTHO3Y.

TaKkuM 4MHOM, MOHITOPHHF — L€ CHCTEMA CNOCT2PEXkeHb, OUIHKY | IPOTHO3Y
CTaHY TIPHPOJIHOTO Cepe/I0BHILA, 10 He BKIOYAC KEPyBaHHS AKICTIO HABKOMHINHEOTO |
cepefoBrma. OIEAX OYEBUIHO, IO Al NPABAILHOT OpraHi3alil KepyBaHHs AKICTIO
HABKONMLIHBOTG TNPUPOJHOrO CEpedOBHINA 30BCiM  HeoOXLIHOK YMOBOIO €
OpraHizalif CHCTEMH MOHITOPHHTY, i

CHcTeMa MOHITOPHHTY MOXe OXOILUTIOBATH AK JIOKaIbHI paltoHH, Tax i 3eMHy 4
KYIK0 B GiIoMy {TnoGansHui MOHITOPHHT). :

HauioHATBHAM MOHITOPMHIOM 3BMYAHHO HA3UBAKTH CHCTEMY MOHITOPUHTY B |
pamxax ofHiel JepiaBu; TAKa CHCTEMa BiPIIHRETBCA Bl INOGATBHOTO MOKITOPHHTY §
He TiNbKM MacIuTabamu, ame | TWUM, 10O OCHOBHOK 33a4et0 HALIOHAJLHOTO 4
MORITOPHETY € oZtepkatns iHhopManii | olliHKa cTaHy HaBKOAMIIHLOTO CEPEAOBHILG :
B HAUiOHATBHHX iHTepecax. Tak, MiIBMINEHHA DIBHA 3a0pyIHeHHA aTMOC(eEpH B §
OKpeMMX MiCTaX 4y NPOMHCIOBMX palOHAX MOXeE i He MATH ICTOTHOrO 3HAYEHHS VIS
ouiMkH craHy Gioctepn B8 moGansHoMY MacIITadl, ane € BaXTHBUM NMHUTAHHAM ANA 3
BXHBAKHA 3aX04iB y AaHoMy palioHi Ha HallioHATEHOMY piBHL 1

[pupoaso, wo rmoGansHa CHCTeMa MOHITOPHHrY MOBHHHA TPYHTYBATHCA HA §
MiJcHCTEMAX HBALIOHATBLHOMO MOHITOPHHTY, BKIWU&TH €AEMEHTH LMX NiACHCTEM i
(Hemae BeoOXIIHOCTI BKIIOYATH B TNOGANBHY CHCTEMY UiNKOM Il MiACHCTEMH, TOMY 1
MO B IXHIO KOMITETEHI({I0 BXOIATH | HALLIOHANLH] [THTAHHS ), ;

14071 3aCTOCOBYIOTH TepMiM "TPaHCKOpAOHHKH", M "mbkHaponHuii", |
MoHiTopinr. OueBHAHO, BipHiIIE BCLOTO el TEPMiH yXKMBATH Ui CHCTEM )
MOHITOPHHTY, 1110 BHKOPHCTOBYIOTRCS B IHTEpecax JeKinexox JepskaB  (ANF. 4
POSTIAAaHHA TIMTaHb TPAHCTPAHHYHOTO MepeHocy 3alpyfAHEeHb MK JepiKaBaMH i 4
T.IL).

Omxe, eKONOTIYHHH MOHITOPHHr € 0araTouinboBow  iHdopmatiiiHoo 4
cuctemoto. Moro ocHoBHi 3azaui: croctepexenus 3a cTaHoM GiochepH, ouiHKa i §
OporEos i CTady; BH3HAYCHHA CTYICHA AHTPOTIOTEHHOTO BIMBY HA HABKOJMIIHE
CepenoBHLle, BHSETEHHS akTOpiB | IDKEpem TaKorD BINHBY, 4 TAKOK CTYICHHOH
IXHBOIO BITHEY. : :

PoarnsHemo yHiBepcaneHy cxeMy iHopmailifuol cHCTeMM KOHTPOMIO CTaH
IIPEPOIHOTO CEPEROBHIIA, IPHUAATHY AKX JAA CHCTEMU B UIAOMY, Tak i Jii 6yab-AKO
reodismyHoL CIyKOH, L0 BXOXHTh ¥ IO CHCTeMY (MinpoMeTeoponori4Ho cayxin
CHCTeMU CriocTepekeHn 3abpyaHeHs — MOHITOPHETY 3alpyaHeHs 9 MOHITOPHHIYS
AHTPOTIOTeHHUX 3MiR Y Giocepi). OCKiTbKE B CHCTEMI KOHTPORIO CTAHY TPHPO/HOTOS
CEepeOBHING MORITOPUHT 3aBPY/INEHE € BIAHOCHO HOBHM EIEMEHTOM, CaMe Ha HROMYH
i 3ymMBMMOCH IOKTaHille;, MOACHEHHS RO yHiBepcaihHO! cxemu Gynemo nasaTd B
OCHOBHOMY CTOCOBHO 10 CXEMH MOHITOPHHTY 3a6pyaHeHs IPHPONHOTO CepeIOBHII

Hait6iapm yHiBepcaThHWM MiZXONOM 10 BH2IHAWEHHR CTPYKTYPH CHCTE
MOHITOPHHTY aHTPONOreHHMX 3MIH TPHPOJHOTO CepefloBHMINA € Horo mopail .
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[POrHO30BAHOTO crany”" (icuyroui reogizmuni cnyxGu Gymysatuca no Takiil camo
cxeMi).
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MantoHok 1.1 - Baok-cXema cHCTeMH MOHITOPHHIY

Y flany CXeMY YKIalatoThCs Be TlepepaxoBaHi BHILE 610KH (MiACHCTEMH).

Hinkde DOKTafHimle POITNSJAKTECA CKajoBi YacTHHM i BuoKH cuCTeMH
MOHITOPHHTY AHTPOTIOTEHHHX 3MIH IPKPOIHOTO CepeloBHLLA. .

Ha man. 1.1 noxaszani oxpemi GIOKM ONHCYBaHO! CHCTEMH, a TAKOX MPAMI i
3BOPOTHI 3B'A3KH MUK 11MMH BIOKaMU.

Brnokn "Croctepexersa” i "[Iporro3 crary” TicHo 3B's3ani MK c080I0, TOMY
IO NPOTHO3 CTaHy HABKONHLINBOTO CepeoBHILA MOMIWBHA NMIle {IpH HAABHOCTI
A0CTaTHBO-penpeseHTaTHRHOE 1H(GopManii Mpo GaxTausMi cTau {npamuil 3B'230K).
Hobynosa nporrosy, 3 ofsoro 6oky, Mae Ha yBa3i 3BaHHA 3aKOHOMIPHOCTEH 3Min
CTAHY [IPUPOIHOTO CEPECBHING, HABHICTE CXeMH | MOMUIHBOCTEH WHCENRHOrO
PO3PaXYHKY, 3 iHLWIOTO GOKY, CUPAMOBAHICTH TPOTHO3Y B 3HA4HIM Mipi MOBHHAA
BH3HAYATH CTPYKTYPY 1 CKMIAL CIIOCTEpeRITHBOI Mepesi (3BOpOTHHH 3B'A30K).

Jlani, mo xapakTepu3yioTh CTaH MAPHPOJHOrC Cepe/lOBHUlA, OTPHMAHI B
PE3YNLTAT CHOCTEpEKEHb MM NPOTHO3Y, MOBHHNI OLIHIOBATHCH B 3QJIEKHOCTI BLA
TOLO, ¥ AKiit 06acTi MOACHKOT DIAMBHOCTI BOHN BHKOPACTOBYIOTHC! (38 ZOMOMOTOIO
cnemianeno ofpasux un BupobienHx kpuTepiis). Oninka Mac Ha YBa3l, 3 ORHOIO
Goxy, Busnaucrns 36UTKY Bil BNIMBY, 3 1EMOT0 H0KY, BHOIP ONTHMATEHUX YMOB UK
MOICBKOT RisnLHOCTI, BUIHAYEHHS ICHYIOUHX €KOAOTIMHMX pesepeiB, [Ipu Takoro
POzy oninkax MaeTbcs Ha yBasl 3HAHHA JONYCTHMHX HapaHTAKECHb HA HABKOIMIIHE
IpHpoaHE cepenopuie.

Indopmaiiini reogisudni CHCTEMH, TaK CaMo AK i indopmanifiga cucrema
MOHITOPHUTY aHTpONOTEHHHX 3MIH, € CKIAAOBOIO0 HaCTMHOIO CHUCTEMH KepyBaHHd,
B3eMOnil miomumy 3 HABKOAMIUHIM CEpemOBHLIEM (CHCTEMU KEPYBaHHA CTAHOM
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HABKONIMINHBOI'G ~ CEpeNOBHINA), OCKINBKH iHGopmaiis wupo icHyoouui

OCHOBY po3pofKd 3aXomis 1S OXOPOHH NPUPOAK i BpaxoBYBATHCH NPH ILIAHYBAHHI]

PO3BMTKY €KOHOMIKH. PesylbTaTH ONIHKH icHYIOuWOro 1 MPOrHO3OBAHOTO CTAHY]
GiocdepH y CBOIO Hepry AAOTh MOXIHBICTB YTOYHMTH BHMOTH IO HiNCHCTEMM |
crocTepexkens (1€ i cKraae HayKope oOIPYHTYBaHHS MOHITOPHHIY, 06TpyHTYBaHH3 §

CKIany i CTPYKTYPH Mepexi 1 METOIiB CTIOCTEpPENeHE ).
Ha man 1.2. mfokasaHe Miclle MOBITOPHHTY B CHCTEMI

YMOBHO CIIONTy4eHi eHepreTHYH] Ta indopMalidHi OTOKH.

Enement GioctepH 3 pisHem cTay b, MiAaw0UYvch aHTPOTIOTSHHOMY BILTHB ¥

(A), amiHoe ¢pilf cray (b—5').
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Mamonok 1.2 — Micue MOHITODREIY B CHCTeMI KEPYBAHHA CTRI0M NPHEPOJHOTO CePeloBHMmA §

3a gonoMorow cucTeMH MOHITOpHHTY (M) BuxoauTs "dotorpadis" mEoro
IMiHEHOTO (& MO MOKIHBOCTI | TEpBICHOrQ) CraHy, BUpOONA€ThCH y3aralbHEHHAY
AAHHX, aHanliz i ouinka axTMUHOrO i YpOrHO3oBaHOTO cTamy. Lla iHdopmanisg
nepenacTees B Giok kepypaHHg (V) {yxBaneHns pimeunns), IBE. Takox Man. 1.1. Haf
mincrasi uiel indopMalii y 2a1exHOCTI B piBHA HayKOBO-TEXHIMHUX po3pobok (H} id
EKOROMIMAMX MOXNHBOCTEH {3 ypaxyBaHHAM GKONOTO-eKOHOMIYRHX ouinok) (EM
PHAMAIOTHCA 38X0AH TI0 OGMENEHHIO Ui NPUTIAHEHHIO aHTPONOTEHANX BILTHBIB, 1104
npohitakTHyHOMY "3aKpilneHRI"” WM HacTynHOMY "AikyBaHHM" elleMeHTa
6iocpepu. BesymoBHO, MoxiIMBa KoMOGiHAliX  mNepepaxoBaHMX  mAxomisd
YI0CKOHATIOETECS | CHCTEMa MOHITODHHTY (3a3Haueni 1i Tokazami Ha cxeMid
LITPHXOBMMH JTiHIAMHE). .
BijsHaudMo, 10O, OCKINBKH ouiHka (aKTHYHOrO | MPOrHO30BAHOIO CTa ‘
(PUPOLHOTO CepellOBUILE € CKIAJOBOKD YaCTHHOIO MOHiTOpMHTY (mmB. Mal 1.1)4
JesKi aBropH ineHTH(IKYIOTH L0 YacTHHY MOHITODHHTY 3 C/IEMCHTOM KepyBa 2
CTAaHOM TIPHPOAHOTC CEPENOBHHIA. ]
~ CriocTepexeHHA 3a CTAHOM HAaBKOJMUIHLOTO IPHPOAHOrO  CepeloBUINR)
NOBHHHI BKMOYATH COCTEPEXEHHS 32 [DKepeilaMH 1 (aKTopaMH aHTPOITOTeHHOTON
BIUIMEY (v TOMY YHMCIi DXepenaMH 3a0pyIHeHs, BEIIPOMIHIOBAHb 1 T.IN. ), 33 CTAHOMY
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CTAKR
NPUPOIINOFC CepefOBHIIA T TeHIAEHLil HOTO 3MiHH NOBHHHA OYTH MOKIazcHa B

KepYyBaHHI{
(perymoBaHna) cTaHOM HABKOJTMUIHBOIO IpPHPOAHOro cepedosmima. Ha cxewmif

eieMEHTIB Giocepu (¥ Tomy uMeni 3a BiATYKaMM JKMBHX OpramiaMis Ha BINIB, 32
OO IXHBOTO CTPYKTYPHOrO i dynxuionaTsHOTO NOKA3HMKIB; AMB. Mai. 1.3). TTpu

3 2 - N
[poMy MAEThCH Ha yBa3l ONCPXKAHHA JAHHX [P0 MEpBiCHHH (un GoHOBHIL) CcTaH

enemenTiB GiocGepH.

Jlxepena BILIHBY

I l

DaKTOPH BILIHBY

gr MoniTopHur GaKTOpIE |

i BIHIMBY : XiMiUR1 \ dispudi Biomoriusat
I
[Tpuponsi cepeaopnna
NOBEPXH
aTmocdepa oKeaH eywi {3 kpiocepa Giota
pikamH T2
azepamH}
——r v___/
TeothizHuHnA MOHITOPHHT Bionorivsuii
MOHITOPHHT

KnimaTu4sH#it MOHITOPHRAT

Mamonok 1.3 — Cxesa i x1acudikalin MOHITOpHHTY

3a3HAUenHil THAXIA OXOMIMIOE CIOCTEPEKEHHS 38 BCIM IHKIOM aHTPONOTCHHHX
BILTHBIB — Bif JoKepe/l BILTHBY 10 BIAUBY i peaKLliif OKpeMHX IPUPOJHHX CEPEOBHIL
| cknamMMX exonoriMHMX cHcTeM (man. 1.3). Ha ManioHKy TaKo® IIOKa3aHa
xnacudixauia rmocnigoBHUX "cTymine" monitopunry. Knacudixauis MORITOpHELY i
BCIX HOrO MOYK/IHBHX HATIPSMKIB € CKIARHOM | TPOMI3AKOIO 32/24€10.

OuiHka cTaHy NPHPOIHOTD CEPENOBUILA MA€ Ha ypasi BeeGiuHuit ananis cTany,
MO BHKIMKAHME BINABOM pi3HUX (akropis y pi3HHX CepeoBHIAX (4acTo
OOHOYACHHX i MOCHOIYHX efexT Bnampy). Tak, AKIIO POSFARJaTH BILIHE Ha
BloTnumy cxrazosy GiocdepH, To, MalyTh, SKOTIOFMHHNA 30HTOK 3al1€XUTE BLI TOTO,
AKUM BIITHBAM, i3 AKOK IHTEHCHMBHICTIO, AKa KIIBKICTE OpraHizMis (i'ﬂKHX) 6y ne
nmignasa. [l KOMILIGKCHOT OLIHKM CTaHy MPHPOAHOTO CepeloBMIIA 1 BHABICHHA
NWHAMIKA 1(BOTO CTARY OXHOMACHO NOBHHHI BECTHCA METEOPONOTIHHL, rigponorisHi i
mestkl Gloaoriumi- clOCTEPEXEHES, 1O AO3BONAIOT: NPABMIBHO IHTEpIPETYBATH |
BHIIIATH aHTPONOTEHH] 3MIHH Ha T DIPHPOARAX NpOoLeciB. o

VYV HacTynmHMX po3jiiax JOKIaAHO ofMcaHl mepepaxoBaui IACHCTEMH ~—
CIOCTEpEKeRHA, TPOTHO3Y 1 OLIHKH CTaHy TPHPOAHOTO cepenorulua, [lpu LbOMY
MOHITOprHTY aHTPONOTSHEHX 3a0pyaHEHE npuiineHa ocolHBa yBara.




Tema 1.2. CnocTepexeHHs 3a 3MIHOIO CTaHy Hiocdepn, kepenami i
: chaKTOpamMu AHTPOMNOTEHHNX BNAUBIB

Jlns amanisy i MPOTHOIY eKOIOTI4HO| cuTyalil, K ¥ TN06anbHOMY, TAK | B
perioHansHOMy Maciutadax HeoOXiAHe 3HAHHA faratbox reo$pisMYHMX OpOLECis,
pi3HIX GHTPOTIOTEHHMX EEKTIB i cRTyaniii, o X BUKITHKATE, ¥ NepIly 4epry, [e ]

BLIHOCHTBCA 10 BUABIEHHS | BUBYEHHA AHTPOMOTEHHUX $AKTOPIB BIUTHBY.

OnepasHa BHXIIHHX AaHHX i ixmili nepauuHufl ananii 3abe3nedye CHCTEMA |

(oHOBOrO MOHITOPHHIY, CTBODIOBAHA B HALHOHANBHEX paMKax y paai Kpaid, i
CHeTeMa ToGaTEHOr0 MOHITOPHHTY, CTBOpIoBana nix erigowo KOHEIL _

KoMITeKe anTpOTIoreHHUuX (GAxTopiB, WO BIMBAIOTL HA cran Giocdepw, Ha |
310pOB'S HACENEHHSA, BHHATKOBO pizsHOMAHITEMH — CIOAH BKITIOYAETBCH 3a0pyIHEHHS :
NPUPONHMX CEPEZOBHIL DISHMMH XiMIYHMMH PEHOBHHEMH, BHXHI IHEPTHOTO |
marepiaty, DisugHHN (y TOMy HHMCIi MEXaHIYHWH) BIUIMB, L0 MOPYLIYE NPUPOAHHH §
MOKpHB InaneTH, Harpis Giocdepy, Giomoriunui BNIHMB, BHIyYeHHHA pecypcis, IO §
MOHOBMIOKTECH | HE OHOBMIOKOTESS 1 T.11. 4

1lle Ginpi pisHOMAHITHI epeKTH, Pe3YIbTATH AHTPOTIOTEHHHX BILTABIR, IO
BEOyTE 10 IMIHH OCHOBHMX eneMcHTIR Glocdep, J0 reogisHIHEX | eKOTOTiHHRX 3_
aviH 3Haudoro Macintaly, AHTPOMNOTEHH] BIMMBH Oe3MOCEPEAHBO ¥H LNIEXOM
23IHAYEHMX 3MIH BIUIHBAIOTH Ha 370poB's i1 nobpobyT HacemeHHA, NPHBOLATE JO §
pi3HMX COLIaNbHO-eKOHOMIYHHX 3MiH. i

Hipkue MOCIIIOBHO PO3IMSMAIOTECA OCHOBHI (DAKTOPH, €NEMEHTH i IPOLECH,
M0 BUMArarOTh pPETelBHOI0  CIIOCTEPEXKCHHA i mocmimxenHd, Y rtabn. 1.14
npuBoAMTBCS knacuikaria dakTopis, cTaHy I npotecis (32 AKHME TOBHHHE OyTH 4
BCTAHOBMEHE CIOCTEPEKEHHS B PAMKAX CHCTEMH MOHITOPHHTY).

Tafmmmz 1.1 ~ Knacudikauis eranis npupoaHore cepefoBHIa i 3M0p0B'R HaceIeHHH,

peaKuiii NPHPOAHNEX cHcTeM, kepei | PakTopis Boauny, 0XONIHBAHHX CHCTEMOK)
MOHITOPUHTY

Pozain cnocrepeskens ‘ Knacudixania

A | Jiwepena i dakropu annnay A.1. | Jxepena 3abpyanenna i BIUIHBIB,

A2 | Dakrops enauBy (3a0pyAHICW I PEHOBHHH, :
BHMPOMiHIOBaHNA | T.1.) i
CraH cepeaosHila, 10 XAPAKTEPHIYETECA ;
GizsuHHMY | iznko-reorpaditHIMK TaHH MK,
E.2. | CTaH cepenoniiila, UID XaPAKTEPHIYETLCA
rEOXIMIMHAMM AZHHME, AAHHMH PO CKNAT i
xapaxTep 3afpyaHeHb.

Peakiiia GioTs ~ BIATYKH | HACRIAKM:

a) B OKPEMOFO OPraHismy,

6) y nonyasuit,

B) V CMiBTORAPHCTEA | EKOCHCTEME

Peakuis pesmkpx cHeTeM | Diochepr B uinoMy
(noroaa i knismar).

7.2, | Peaxujs fiocdiepH B LHIOMY.

E | CTan HABKGNHLIMEOT NPHPOAHOrO E.l.
CEpECEHLUA

B | Crau Biomwusoi cknagosoi Giocepr | B.1.

[ - Peakuid BEMHKHX CHCTEM Il

J | Cran3nopos's i aolpoGyr
HACENEHHSE

! MOHITODHHT CTAHY 370POR' HACENEHHA CcKNagae cneuianbHiH PO3AIN  AOCTUIKEHE.
AiHCHOMY NOCiOHHKY B OCHOBHOMY POSTISAAI0TEEA posaing A-T.
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CrocTepexeHHs 33 [MOKATBHHMH JUKepeNaMH BINTHBIB 1 3abpyAHens |
(paxTOpaMit BINTYBID BH/iNEH] B cnieliansHuil posiin cnoctepexkenb (posain A). Taxi
juKepena MOKYTh 6yTH IpHpONHHEMH (BHBEDNEHEA ByNKaWis, 6e3nigcTaBHMA BHXiJ
raziB, HadTH i T.A) | AHTPONOTEHHUME (3UKHAKM DPOMHMCIOBHX IIiNIpPAEMCTE;
ci:{bexorocno,uapcr;Ki IXepera -- TBapUHHWUEKI (epMu i 1ons micad BHECEHHS
xiMiynEx A00pHE i 3acoBiB GopoTEOH 31 MKIAHUKAMY POCTHH; NOBITPAHUH, BOIAHKH
{ yaseMHHI TPAHCTIOPT, KOMYHAIBHI JiKepeia 3a6pyHeHD | T.4.).

CriocTepeKeHHIM 33 (aKTopaMi BINMUBIE {TOJIOBHUM YMHOM, AHTPOIOTCHHMX)
qopnHma OyTH TpHAincHa HainumeHiwia ysara. Baxko nNpoasainisyBaTH CTaH
cepeiOBHLIE, BHABKTH NPHIMHY aMiH y Hill €3 peTeNsHOrC BHBYEHHA (QAKTOPIR
BIUIHBIB — PI3HEX 3a6PyAHIOIUX PEHOBHH, BHIMpoMiHIOBaHE { T.0. CHoCTepeXeHHA
sa HAKTOpaMd BIUTHBIB BRIIOWEHi TAKOXK Yy PO3ALT CIOCTEPENERB 34 CTAHOM
cepeloBHILE (posain B), Tomy WO B JEAKMX BHIAAKAX XapaKTEePHIYIOTE CTaH
cepenoBHIla (HAMPHKIAN, 1O reoxiMigHEM JaHHM).

CrocTepeenHs 3d HE3EMHMMH JUKCPEIaMH DI3HMX BIUMBIB  (COHAYHI
clanaxe, cOHAuHl | FadaKTHUHI TTOTOKH 9acToOK), Akl HeoOXiTHO BpaxoBYBATH IIPH
ouiHIi | NPOTHO3E CTaHy IPHPOJHOTO CepefOBUIIa, BEIYTHCA Temiorco(isyiHo i
achOHOMquo;o cirymbamu.

Poasin B BKMOUYAE CTIOCTEPEXKEHHS 3a CTAHOM i 3MiHAMH CE€PEIOBHLIA MO
reodisHUHUM JaHAM, K] ONEpXaKi OUIAXOM NOCTIIOBHUX Ui GesyNmHHMX BHMIpiB
BiAMOBINHMX [ApaMeTpiB, 10 XapakTePH3yHOTh MUTTEBHH CTaH Cepe/OBHIIA. ‘Taki
CTIOCTEPEIEHHA BXE NPOBOIATHCA PAAOM IEOQIIHIHHX cnyxh. CrocTepeXerHd 3a
CTUXIHHMMH NPUPOJIHAMH ABHIIAMH  KaTaCTPOGIUHOro XapakTepy {BynKaHI3M,
3eMIETPYCH, LLYHaMI, FIOCYXH, yparaky, noseHi, e, CHIXHI NABMHH, epolis IPYHTIB
1111.) B OCHOBHOMY 3HAXOITECA B KOMIICTEHIIT 3a3HAYEHMX cayx0.

®iznko-reorpadiubi mapi, BKIKOYAOUH AaHi #po posmozia cywi i BOAW,
penbed TIOBEPXH 3eMHOT Ky, IPUPOIH] PeCYpeH (MiHepaibHi, 3eMenbHi, POCTMHH],
BONAHI, pecypcH (hayHu), HapojoHaceleHHs, ypOamisalilo Ta iH., TaKOX €
HAHBLKTMBIOK0 iHGOPMALIEIO TIPO CTaH IPUPOIHOTG HABKONHIIHEONO CEPEAOBUILIA.

Y el xe po3ain BKMIOYEHI CUOCTEPEXeHHS 3a CTAHOM CepenOBHINA {
IMiHAMH TpOTO cTaMy), IO XapaKTepusyloThCs TeOXIMIYHHMH JaHHMH, T06TO
crocTepexcenns 33 KpyrooBiroM pedoBHH Y TPHPOMI, 33 CKIAoM CTOPOHHIX
noMimok y Giochepi (y Tomy uMcil pamioakTWBHHX PEuOBHH), 32 pi3HMMH
cneundivHuMn  GIBHYHHMH  XapaKTePUCTHKAaMW  CEpElOBHILE, — BRIOHAIHH
CROCTEPeXENHS 32 LIYMOBHM, TETIOBUM 3aGDY/IHEHHAMH (TOHATTS 3a6pyAHEeHb B
OCTAHHIX  BumagKax € YMOBHHMMH, Aane 3AraNBHOTNPHHHATHME) [ PI3HHAME
BHIIPOMIHIOBaKHAMH (IOHIZyI01MMHE 1 HElOHI3YOUHMH}.

Jo posainy B BiZHOCATRCH TAKOX CIOCTEPEKEHHA 32 XIMIGHMM CKIaioM
(’?pHPOIIHoro i aHTPOMOreHHOTO TIOXOIXKEHHT) aTMOCHepH, onamiB, MTOBEPXHEBHX i
NIT3eMHEX B, Boj OKEaHIB i MOpiB, FPYHTY, JOHHHX BIIKAAJEHE, POCHHKHOCTI,
TBAPHH | crocTepeXKEHHS 33 OCHOBHHMH UIIAXAMH TOMHPEHRS 3a0pyxauens. Came i
CTOCTepekenns HaliyacTiie BLAHOCATD 10 HEPIIOPSAHOrO 1O BAKINBOCTI B CHCTEM]
MOBiTOpIHTY. HeofXiano BIA3HAMATH, WO M0AiGHI 326pyAHCHHS MOXYTh 3'ABHTHCA
ﬂ*ep‘?ﬂaMH 3afpygHeHrs iHmMx cepenoshnl. OoHAK BHIIC B oxpemuit posxin
(Po3aix A) supineni e TokaNEHI Kepena 3a0py.ABEND.
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Pozgiaz B Brnpiowae CIOCTEpPeWeHHA 3a peakudicto OioTH (XHBOI cxnazgoao‘f‘_
Gioctepu) Ha pisni GaKTOpH BIUTMBIB | 3MiH CTaHY HABKONMIIHBOIC CEPEAOBHIINE; A0 )
[HX CIIOCTEPEXEHb BIMHOCATHCS CIOCTEPEXKeHHS 3a Bimryxom (oBopoTHi 3MiH#) i
macminkamu  (deoGopoTHi 3Mimu) y GioTH. MoKIMBI CIOCTEpeKEHHA Mo |
thyHxUioHAIBHEX | CTPYKTYpHUX OioJOTHMHHX o3HakaX. Jlo gucia (yHKIIOHAIbHNX §
03HAK MOXKHA BiHECTH, HANPHKIAL, IPHPICT GioMacy B OAMHHMIO YACY, LIBMAKICTE §
MOTTHHAHHS pi:mmx pEHOBUH POCIHHAMH i TBApHHAMH; OO HHCIA CIPYKTYPHHX ~ |}
YMCENBHICTh BHIUE POCINH | TBApHH, 3araibHy Oiomacy. L CTIOCTEPEKEHHS TIOBHHH
Byt opramsoaam Ha pisHAX- pIBHAX — OKpPEMOro OpraHimMy | nonynﬂuub
cmaroaapucrsal EKOCHCTEMH. s

- Ocobnuse Miclle B anpo,m 3afiMae JTHOIHHA, CnocrepemeHHs; 34 peaxmero
NHOACHKOTO OPTaHi3My Ha pi3Hi BIUIMBH NOBHHHe OyTH BHIiIEHEe B OKpeMHH PO3AIN
yepes HOrc BayUMBICTE | cneuudivHicTs. MOHiTOpHHF haxtopis, 38'#3AHHX i3]
3AOPOB'AM TIOJHHH, BKITIOUAE TAKOK CTIOCTEPEIKEHHS | OUIHKY YMOB CepenoBHIIa, Iuo
BINMBAKOTE Ha 3HOPOB'S MOLKHH, DOMHPEHH PI3HHX 32XBOPIOBaHE 1 T.1,

* Poazin [’ — cnocTepexerHs 3a peakllielo BENMKUX CUCTeM (NOroau, KIiMaty) i
Gloccbepu B umomy - BKMOYAC BCIO CHCTEMY CTIOCTEPEXKeHb, NEpepaxoBaHuX y 4
pospimax B i B, CPOCTEPEREHE 32 CTAHOM KNiMaTHuHOl CHCTEMH | BHMAaraloTh
CHelliaNnEH|X Y3aralbHeHb 1 OLHOK,

CHDCTGpE)KEHHH aki ro0yzoeani Imo 3a3HadeHit cwoteMi I BnKouaHﬂs
3ajad, [0 BUKNAJeH] BHINE, MOKYTh 301HCHIOBATHCS 3a (i3HUHMMH, XiMiTHHMA 1
6ioROrTMHMMHK TTOKa3uAKaMu. [ BHIHaueHHS AHHaMIiXM ¢TaHy OiocdepH BHMlp}L
TIOBHHHI NMOBTOPIOBATHCA Yepez BU3HAYEHi IHTEPBANH Yacy, a 33 HalBaKITHBIIMMHY
[OKA3AHKAMH NosuaH] 6yTH GesnepepeHUMH. CHCTeMa CIOCTEPEXEHL MOXe OYTH
robyACBaHa HA OCHOBI ARCKPETHMX BUMIPIB (Ha CTAHLIAX), BJHOYAIOYHA AMCTAHIIHAL ]
crocTepeXkeHts, UM HA OCHOBI IIOW@ANHMX 3HOMOK [ OfEpXaRHA IHTErpalbHHX §
[OKA3HHKIB; MOKIHBO | JONINBHO KOMGIHOBAHE BHKOPHCTAHHA LUK IpHHIMMIIB. Jani
IOIIAIHHEX 30MOK 1 iHTErpanbHKEX NOKa3HHKIB TOBHHH] IPaTH JykKe iCTOTHY POIb Y
cHcTeM! MOHITOPHHTY, Baxmuea poab np opradizanil clIocTepe)XeHb NoBHHHA GYTH 4
BiIBEIEHA TAKOK BHKOPHCTAHHIO aBlauiffHux i cynyTHHKOBUX 3acois I MeTodik.J
{Ipn pozrnani 1 asanisi pesyNpTaTiB BAXKIHBO BATINHTHA 3MIHH CTAaHY cepeIORMIL
peakiioo GloTH Ha Ui 3MiHK, WO BIAGYBATECA BHACIIA0K aHTPOMOTEHHOTO BIIHAY,S
JIas UbOTO BaXKIHBO 3HATH NMEPBICHMH CTAH CEPENOBHILE, TOOTO CTaH X0 icTOTHOIY
BTpyyants nrogunn. Lieli nepmicwu#t  ctaH MoKHa UacTKOBO BINHOBUTH 3%
PE3YIBTATAME CIIOCTEpPEXEHb, 110 BeAYTLCA TPHBATHH Yac, a TakoX 3a HaHHMH
AHATIIY CKNAIy NOHHHX BiIKRajieHs, NLOAOCBHKOBHX LIapiB, JepeBHHX Kinens, m‘
BIIKOCATBCA [0 Mepiody, 1O MEPeIye MNOYATKY MOMITHOTO BIUIMBY THJUHH §
HaBKONHIIHE CEPEeAOBHILIE.

{ipH BHBHeHHi AHTPONMOreHHOro BIUIHBY Ha Olocdepy Bapro BHIHAYHTE
rnoGaasunit Qodoeuil cran Oiochepd B JaHMA uac y MICLAX, BHIyYeHMX BUE
TIOKANBHUX [KEpen BIUHBY (336py,11HeHH5{) i ¢oHOBH#A craH, XapakTepHHH n
KOKHOTO perioHy (Ui piBHI MOXYTh iCTOTHO PO3PI3HATHCA).

Tema 1.3. OuiHKa | NPOrHo3 aHTPONOreHHUX 3MiH cTaHy Siocdepu

OuiHka 3MiH | TeHJEHIET 3MiH CTaHy HABKOIUMLIHBONO CepeloBHINA NOBHHHA
AT piAnoBioe HA MHTAHHA NPO HeOJIAroTIONyY4s TOJIOKEHH, YKa3aTH, YMM CaMme

6\rmoB'IeHHI~I TaKWil cTaH, NOTIOMOTTH BHIHAYHTH Ail, CHPAMOBAHI Ha BiIAOBIEHHA
- Hopuamsam}o MOJOXEHHA, 4YH, HABIIAKH, YKa3aTH Ha 0cOoGIMBO CIPHATIHBI
curyauil (XOPOTKOYACH] K ILGBI‘OCTpOKOBl), HAfBHICTh TIPUPOAHIX MOKIHBOCTEH,
[0 NO3BOTHTE edeKTEBHO BUKOPUCTOBYBATH HABHI €KOJOTiYHI pe3epsH NPHPOIH B
jgrepecax JHAWHH.

TaxuM GHHOM, JNIA OLIHKK CTAHY HaBKOAMIIHLOTO IIPHPOAHOTO CEPENOBHIINA 3
ypaxyBaHHAM aMin AHTPONOTEHHOTO XapaKTepy H?OGXIZLHO BMITH, 3 ofHOro Goky,
Lp3HAUATH MOMCTHBHMH 30MTOK Bifl TPHPOIHOTO | AQHTPOMOTEHHOrO BILIMBY, 2, 3
qquoro  DOKY, YMiTH  PO3II3HATH DONATKOBI TIPHMPOIORE MOAGIHBOCTL  AJIs
SHKOPHCTAHHA X B IHTEpecax MIONHHM. Mg nsoro norp16Ho 3HATH BEITHYHHY
rpaNMyHO JIOMYCTHMHX HABAHTAXEHL Ha CEPENOBHILE i exoJoriyHEi pesepB AaHOl
exocucTeMU. PO3FIAHEMO Hi THTAHHS NOCIIA0BHO.

MoskHa YMOBHO PO3DI3HATH 30HTOK eKOIOFHHHHA, eKOHOMIUHHI | eCTETHIHUA.
HeBaXKKO MPUIYCTHTH, WO eKONOTiuHKA 30HTOK TpamuM oGpa3IoM 3aIeRHTE Bij
CTyreHA BIIUBY plsxmx q;alc'ropm Ha Giocdepy; exonoMiunmit 1 ecTeTHurn#E 36HTKH
B 3HAuHIP Mipi 38'33a41 3 KOTOTIYHHM.

PO3riISHEMO CHOHATKY MHTAHHA exooriunore 36HTKY i pe3ep13m BKOCHCTEMH.
Exonoriauuii 36WToK Bil AKOro-HeGyAp BIUTMBY BHIHA4YAETHCA BiAXHICHHAMH BiX
IeSKOro  cTaHy (1o XapaKTepHsye  TPaHMILio HIPHIYCTHMOIO) EKOCHCTEMH,
CcMBTORAPHCTEA, TONYIAUIL Il BINIHBOM JaHoro BILIHBY.

Hecnpugnmm SBHIIA MOXKYTh HACTYNHTA BKE MPH HEBETHKOMY CTYTIeHi
BiAXHAJICHHA CT2HY BiZ OIITHMANLHOIO, &7l 3 plmmo HMOBipHICTIO — 13 THM BilEIION,
HiX GiMbIle TAKe BLIXMACHHS, NPH NEPeXOMl uepe3 KPHTHYHMA piBeHB — 13 jyxe
BeAHKOIO HMOBIPHICTIO (38 KpUTHUHUI piBeHb MowHa npuiinata 50% um 160%
iMOBIpHICTE MoABM HEOBOPOTHNX 3MIH).

HOna Toro w6 Kpaule 3po3yMITH [MTaHHs TPO BIXXWICHHA CTaHy Bif
ONTHMATBHOTO, YBEAEMO KEAKY (QYHKIIO CTAHY EKOCHCTEMH Hi IHILIOTO ENEMCHTA
bioctepn, mo XapakrepHiye, HaTIpHKIaL, ipOAYKTHBHICT, UIBHAKICTH oSMlHy
PEYOBHHM | eHepricl0 B cHCTemi, 4i xomGiHalilo LMX 1 IHIIHX AHATOTITHHX
$axropis, mo BIANOBIAAXOTE CTPYKIYPHUM UH CIJ}’HKLUOHaﬂbHHM HOKA3HHKAM
exocucTemn. [la dynknis 7(R,0), U0 MIHAETBCR B HpOCTOpl i uaci, moxe OyTH
SATHCAHA JUIH EKOCHCTEME B IIHOMY YH Gyab-AKil nomymsiil i posrisHyTa IOTIM Y
MPEOYCTAMUX UL Hel Mewax.

Tlng onjnky cTifikocTi eKOCHCTEMH BBOAUMTBCA YHiBEpCaIbHA (hyHxuid, AazBaHa
MIPOIO romeocTasy, piBHa BiIHOLICHHIC (ryHKUIOHANBHHX TIOKA3HUKIB €KOCHCTEMH
RO CTpYKTYpHOTO.

OteRunpo, MOXHA BH3HAUHTH KPHTHHHI | FPAHAYHO NONYCTHMI 3HauEHHS
ynkuii B \ 1, L0 MOBHAHHL Bl,I{plSHS[THCH Apyr Big apyra (iHoai MOMUTMBE
CNOTyqenHs 1ux pipHiB). ¥ GinpmocTi BUNALKIB dyHKuis 7, (TAK camo AK 1 7,) Mae
I8l MEONMHM sHAMEHB — MAKCUManbHi 1 MiHIManbki, a iHTepman NPHITYCTHMMX
WANEHE (| oTiManbEi SHAYEHHA) JIGKHT MDK HAMH; 3MiHa 77 y 4aci ofyMoBAeHA
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3MIHOO 30BHIMEIX  OPHPONHEX  YMOB  (TeMIleparypH
ponoroadesnededocti i T.IL).
OueBHIHO, O GY/L-AKe BIAXHIEHHA €KOCHCTEMH Bifl GaXTHIHOTO i Al §

30BHIIUKIX (AKTOPIB BH3HAYAECTHCS = CTYNICHEM BILIMBY LHX $aKTopiB Ha -

EKOCHCTEMY.

. Togi MOKHA 3aBMCaTH, WO MiJ| BILTHBOM JaHOTO BIUTMBY A, CTaH EKOCHCTEMH 34
TepBiCHOTO ((OHOBOTO MK BKE TPOXH 3MiHEHOTO B MOPiBHAHHI 3 (QOHOBHM), MO
XapaKTepH3YETECAd GYHKUIE 7y, TEPeXOOUTh ¥ ¢axTHuHuit (3MiHeHHHA) cTaH, Lo

XAPAKTEPH3YEThCA QYHKUIE0

7y =4, 1 (LD
“FrxonoridHHil 30WTOK 3B'wzaHMA 3 TAKMM  BIIXHISHHAM,
eKOTOTTIHOTO 3GUTKY € MOKIHB] "MonoMKH",

CH!BTOBapHCTBEl

PisHHIUA Mik GaKTMHHEM i FPAHHYHO JOMYCTHMEM (2 iHOni i KpHTHIHMM)I

CTaHaMH EKOCHCTEMH MOME 6}?TH Ha3BAHA KOACTIUHNM pe3epBoM L€l CHCTEMM.

SIKIO POSIAAATH BIMUBY Ha GIOTHHYHY cknanosy OiocepH, To 0ueBHAHO, W0
eKOOruHMI 30HTOK 3aNeKATh BiJ TOT0, AKHM 703aM, i3 AKOK IHTEHCHBHICTEO, AKHM]

BILTHBaM, SKa KiNbKicTs opratizMis (i akux) 6yne nignana.

MoxHa CTBEPLKYBATH, IO CTYMiHb BIVIMBY Ha WKHBY CKIagoBy OGiocdepn]
3a7TeXHTh Bin iMTeHcusHoOcTi / daktopa, mo BuaKeae Ha Giochepy, (KoHUEHTPALITY
edeKTy]
GionoriyHo MWIKLIMBOTO BINHMBY & (Hanpmcnan, TOKCUUHDCTI 1714 maHol momynsnii i

3a6pyAHIOIOU0l PEYOBHHY, IHTEHCHBHOCTI BHMDOMIHIOBAHHA [ T.M.),

eKo(:ﬂCTeMH) Lo MOXe 3anexard Big / HemiHifino, kinskocri opramisMis N,, m-
IoNyAsii n-eKOCHCTEMHM, O MiALAKTEC BIAMBY, i gytnusocti K, m-nomynsuii B4

exocucTemi no gaHoro Brusy. IIpu oiinui BNUMBY DOTPiIGHO BpaxoByBam

,ELHO‘-]aCHHP’I BIIIUB }'C]X q)ElKT(JplB oo ,III}OTB Y plSHHX CepeloBHINAX.

Y cBoOW qepry KOHLIEHTPAlliA 3a6pyIHIONYUX PCHOBHH, WO MiHSeThCS B

npoctopi i B uaci [{R¢) (uM iHTEHCHBHICTL BRAMBY Akoro-HeGyze ¢raxropa),

dyaxiiero mxepen Q{R.f) i 3aneHHTL Bill po3CiioBaHHA i nepeMimenHs, To6T0 Bijl

rizpomeTecponoriyuux 9u Ghi3iyHUX XapaKTePHCTHK CePelOBHIA 4
LR 0=F(Qopmp v,...) (113 atmochepn), {1.2)

1e vp @p V. — WBHIKICTs BiTPY, KoediuieHT TypEynentHoi xudysil, WBRIKICTH

TpaBiTauiiiHOT0 OCAKEHHS BIANOBIAHO.

Y cBOK> Hepry:
1)=% g,(R1),

de gy - KiTbKicTh i-I PEYOBHMHM, WO BUKHIACTHCA OKPEMHMH j-iiepenamu. Bif
iXHBOTO posnoniny B ipocTopi ICTOTHO 3a1eknTh po3noain LfR). .
[Ip ouiHui cTyneHd BRINHBY nepenﬁat{aencx IHAHHS 3aKOHDMlpHOCT
HepB’I‘BOPEHHﬂ JaHOTO iMTpemienTa i-ro Kiacy B iHumi (i+1)-# xnac i 3Hade '
3aKOHOMIPHOCTEH TIepeXoIy 3 OIHOIO CEPEROBKLIA B iKuty (/—>/+1)
fin=witiy,
Ln=udt)y,

(1.3)

(1.4
(1.5)

CepeNoBHIa, |

IO HAHOCHTE ¥
oSopOTan! yn HeobopoTHUH 36?11'0}( exocnc"fem VY UpoMYy BHIIGOKY O3HAKOK
3MIHM Ha monyasuifHoMy pisHi, pisaid

e oy M roethinieHTH BLINOBLINUX NIEPETBOPEHE Y1 NEPEXOALB.
TakuM YHHOM, CTYIIHE BILIMBY A, y 3aranbHoMY BHOI Moxe OyTH 3amHCaHa
mﬂ n-eKOCHCTEMH (CHIBTOB&pHCTBa) ¥ anﬁaqeﬂomy perioni {pationi)

j EZZI,(R t)-o,(t) 246) Com v € N Koy Viirs - E iRt (1.6)

R,‘ L
qe Vi xapa:{repmye e(eKT OIHOYACHOTO BIUIMBY I-TO, {i+i)-ro {i Oyae-akoro
uioro) [HIPEMEHTIB; &, — KOSQINiEHT, 1io Bpaxomye eheKkT OFHOYACHOTO
gnanBy Ha m-10, {mtk)-10 (i GyIe-AKy IHILY) nOnYNAIi0 NaBoT ekocHcTeMH; Ciy —
reoveTpHSHIE (PAKTOP, IO BPAXOBYE BILUB Ha JaHui opraHizm {eneMeHT ficcdepu)
(paKTHIHO po:momneﬂmo B yaci i mpoctopi [ Lel daxTtop BpaxoBye, HalpHKIAZ,
CrOiBE AHOMIEHHS PO3NOALTiB KOHLEHTPAUT i-| Pe10BVHE Y 30BHIMIHLOMY Cepe/loBHIL]
i B oprafi3max m-momy:18uii.

Sxmo 4, OLiHIOETECH B aBCOMIOTHHX 3HAYCHHAX EKONOTidHOro 30HTKY Amd
Janci eKOCHCTEMH, CITIBTOBAPHCTBA, TO Y QOPMYRY BBOTHTECE xoediniert K, mo
XapaKTepH3ye JHAYMUMICTE (qn B JeAKHX BHIAIKAX UyTIHBICTE YH KpHTHT-!HlCTI:) m-
romy sl y AaHif EKOCHCTEM], TpUL UBOMY 0<K,<l1; npu K,=0 naHa moynsAnis He ¢
sHAMHMOI0 LT JAHOT eXOCHCTEMH 1 MOXKe BHMIacTH 4M OyTH 3aMiHeHa HKom-HeGyaL
{010 ToMyasuiew, Jls yHiKaIbHEX exocHeTen At Gy ab-aKkoi nomynamii K,>0.

KoediuienT K, JOPIBHIOE OIMHULL 117 HARBAXIHBILINX TOMYIALIH | B nepury
qepry Ana Jmoncekoi. Jiua KOWHO] eKOCHCTEMH MOKYTh OYTH  BHMIUICHI
pafiBakMBinn nomynsuil, Tax, A0S DONSAPHHX €KOCHCTEM TakOw NONYIALIEID €
[IOYAIA NeMitra i eKocHCTeMH 03. balikan — 300TUIaHKTOH eriuTypa.

®opmyna {1.6) cnpapeanusa i ans abloTHunux enementis GlocdepH (y nboMy
BHIAAKY 71 O3HAAE HOMECD Byap-skoro enemexta GiocdepH). Binew TOrO, mIpH
3aransHiil yHiBepcansHii OUiRLI cTyneHs BILIWBY i exosorigHOro 361m<y y dhopmyni
(1.6) noBUHHI BpaxoByBaTHCs AKX GioTHYHI, Tak | abioTHuHi CKITan0Bi DlochepH.

Gopmyiowo (1.6) MOKHA CKOPHCTATHCH [UIA OLIHKH cTany GiocdepH, OUIHKH
ekonorigHoro 36HTKy. Ll QopMmyla Moke OYTH KOPHCHOW 1 UpPH OLIHII
eKOHOMIuHOTO 30UTKY, a Takom NpH OOTPYHTYBAINI CHCTEMH MOHITOPHHTY CTaHY
HABKOIHUIHLOMO NPHPOJHOTO cepefoBHina. Boma € 3aHAnTo  CKIaJiol LA
NPAKTHYHORO BHKOPHCTARHS, ale Moxe OyTH iCTOTHO CIPOIICHE UUTAXOM BHIINEHHS
BAKTHBMX, HaiBIIRII 3HaUHMHX, KOMIOHEHTIB, 110 BXOIATS Y 10 GopMyITy.

iz 6araTboX BUNAAKIE MOMKHA TOKTACTH Vi, Gume=l, TOOTO 3HEBAWHTH
AODATKOBHM MOCHNEHHSM 4H OCTabJeHHAM CyMapHOro BIUTHBY IIpH OJHOYAcHI# mii
REKiNbKOX IHrpeicHTIB (BIACYTHICTR CIHEPTIIMY Wi AHTArOHIIMY) UM OIHOUACHIH AT
fikoro-nefy 1 iHrpedicHTa Ha KiAbKa nonynxuiﬁ ¥ eKOCHCTEML.

MoskHa posrisgaTs TUTBKH Taki HOMyaslil, /U1 AKHX MOKHa BBaxkaTh K.~1.

Posrnsgaoun crymine BIJIMBY B KOXEH MOMEHT 9acy aas skoro-HeGymp
CepeNoBHIa /, MowKHa 3ATIUCATH B 323HAUESHHX BUILC NPHNYIISHHIX

= (X3 (R0)-C, o6, N, (RNR.
Emoi

Hena hopmyna Ginsar npocta 1:1s NPKTHYHOTO BHKOPHCTARHA.

A toro 106 TipAKTHYHO OLWIHHTH 3araneHAR BINMS DISHOMARITHHX i
Piakopi mx {akTopiB 1 BUIHAYMTM B Takwi crmoci§ exomoriumuME 30HTOK, WO

(1.7
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H4HOCHTBCA AaHiit exocucreMi, BeNWUMHY b=y Cywtn, ¥ DigiHTErpanso)
supaxenni popmyan (1.6) un (1.7) HeoBXITHO BHpPaKaTH B NOPIBHAHHUX OHH

HADPWKNAI, Y TPAHMYHO AONYCTHMHX by {(0) UM KPHTHMHMX byn{max) 3Haven
IaHOro (PAXTOPA BAJIMBY; IRIIi BEMHYHHH — ¥ BLAHOCHUX OJHHHIEX YH HOPMOBAHO
Buni. TloswaueMo mpu upomMy A, depes A,(0) i A,(max) sizmosiguo. Poamozig
YHCENBHOCT] JaHol NONyIALi BAPTO BHPAaKATH B HOPMOBAHOMY BHA] g

: N, (R, -

= z 1, r

7 (R01) [ [N, (R,1)dRa: (18) 'é
ki

[opieusuns 3HaueHb A, 3a pisHi iHTepBATM yacy IO3BONUTS BHIHAMA ;
TeHACHLIT y 3M{Hi CTaHY OKPEMMX eKOCHCTeM (Y BHMALKY, SKIIO CTAH eKOCHCTEMI
ICTOTHO BU3HAYA€TLCA CTYTIEHEM BINIMBY | 3AI€KHTh Bifl BIUIMBY OMHAKOB ¥
oBpazoM y gaci),

Brumus A, yMOBHO MOKHA BBRXKATH IS eKOCHCTEMM MPHIYCTHMHM, SKII0J
HaNpHKAa/, JOTPHMYIOTHCA HACTYIH] YMOBH: i

[ [P (Ro0)- by, (R, )dirett < by, (max). (1.9)
R g
114 Oy db-aKoro dakropa BIHBY i 1 Beix /i m
: A, (max)<1. (1.10)
3aMicTh OCTAHHBOrO MOMKHA BBECTH Dibili KOPCTKA YMOBa
4,{0}s1 (L11) -4

Ilpu ouinui cTarmy HABKOMHIIHBOIO CEPETOBULIA | MOXKIHBOTO EKOJIOTIUHOTO!
30HTKY TepeabayacTheA KOPHCTYBATHCS [NEAKHMH  KPHUTEPIIMH AOMYCTHMOCTI
BIUIABY, KPUTEPIAMM AKOCTI HABKONMIIHBOTO CEpeAOBMIIA | KpHTepisMHS
IOMYCTUMOCT] IHTCHCHBHOCTI AXKepena BILIHBY NPH iCHYHOMKX PEaBHHX YMOBAX. _

MoBa Moxe TYT iTH Npo TpaHWYHO OMYCTAMI KOHIEHTpamil 3abpyaHeHs
(T/BK) 2 onik# AOTYCTHMO! KiNkKOCTI PEeYOBMHHM, WO BIIMBAE, Y CepeAOBHI, |
TPAHHYHO [OMYCTHMHX 038X A OUIHKH AONYCTHMOrO edeKTy BILIMBY, TPAHHYHO §
mouycTHMmX pHkuiax (I'JIB) mns ouimku ponycrumol iHTeHcHBHOCTi mxepena)
3a0pyaHens | TPaHHYHO JOMYCTHMOMY €KONOMiWHOMY HaBAHTAXEHHIO (T 1EH) ana 8
OLIAKH NONYCTUMOTO EKOJOTiYHOrO HABAHTAXKEHHS HAa OKPEMY €KOCHCTEMY i B
paMkax yceoTo periohy. B ocrawmsoMy BUTIaIxy MOXHA YMOBHO TOBODHTH Ipo ¥
T'AEH ans nasoro periony B uitomy. i

- . Hns BupoGnenus UAEH noewuHi BpaxoByBaTHCs MOKAKHEOCTI KOMOIHOBAHOrO
1 KOMOIEKCHOTO BILTHBY H2 €KOCHCTEMY, K lie OYN0 MOKasaHo B monymi. 2. 4
Hanpakstan, pryTs, MOTPanisioqy y BOASHI 06'€KTH LUTSXOM BHMMBAHHS 3 IpYHTY,
MEPEXOAHTE Y BUCOKOTOKCHYHY QOpMY, o pobutk npobremy 3abpyanesna pryrrio §
Ha13BHYaHHO CepHOIHO (HaBITh NP NePBHHHMX KIMBKOCTSX PTYTi B IOBITPI B J
Mexax ['JIK). 8.

Bupotneuns T IEH DoBHHHe CNUpaTHCR Ha TOHSTTS CTIHKOCTI €KOCHCTEMH YH §
KPUTHYHOCTI CTaHY €KOCHCTEMH Y1 OKPEMUX il TaHOK i piBHis. 4

Ax npaBHAO, BIAMIRHICTE TPAHHYHO TOTYCTHMHMX 7, | KPHTHUHHX 77, 3HAYEHD
QaKTopiB BILTHBY, YCTAHOBIEHHX IS MOMyNALiH, € 1y%e icTOTHEM.

OmHax A0S JEAKHX EKOCHCTEM 32 IPAHWMNO JIOUYCIHME 3HAYCHHA BINIMBY

v racThCH Take, KOTpe TpH icroTuiii nepeGvioBl He Bele I0 pyHHYBaHHA
mpH eMi. Y [IBOMY BHIAJKY, O4€BHIHO 17~y
eKOCW;ﬂ;; ouigke exoHoMiunoro 36uTKy ¥y dopmynax (1.6} 1 (1.7) }’Ci.BeﬂH‘-IHHH B
L ATbHOMY BHPAXEHHi GepyTeca B aGCOMIOTHMX 3HAYEHHSX i BBOAUTELCH
mmﬁjre'rp + Fin, 110 XAPAKTEPHIYE CKOHOMITHHH 3DHTOK Ha OJHHHIIO eKOJIOIIUHOFo
K Oe@mfle;g I{‘Z;;KHDT NOHYIALIT BiA /-ro iNrpeaienTa; meH NiAXid 3aCTOCYEMO JIHILE
36y UITYCTHMMX 3HATCHHAX 4.
Hp;[;[s; {oBHOrO 00MiKY 30HTKY HeoOXiAHO NPOBECTH KOMNexcHuH (yceOinnmii)
anani3 yeix BHAIB BIUHBY Ha.BCi CKTIAMOoBi 6i9c:cbepn. . o

Juta OUIHKH CTaHy Biochepu Hec)6>l<1,uHe BUBYEHHA 3aKOHOMIpHOCTEH w;ft),
wft). 2 TAKOX BHAHHA BEIHYHH Viiop Enmk | Dl 1), Byp{max) 1 Ly, A8 OCHOBHHX (un
ycix) @amopzs BILTHBY. . ; .

He#fineur ckMaHolo € oujnka ecteTiunoro 36urky. llpupoano, mpo
ecTeTHUHHUH 30HTOK MOXKHA TOBOPHTH TiMBKH CT_OCOBH:D CpRiBATTA HABKOTHIIHEOTO
PUPOAHOTO  CEPENOBHINA  TEOIHHOLO. 36?1"50&(, IBA3AHMA 31 3MIHOIO  3BAMHOT
ofcTanoBKH, JMaHMadTy Ans TBAPHH, BUIHOCHTECS RO EKOMOTIMHOrO 36HTKY.
KinpkicHuit 3B'M30K €CTETHUHOro 30UTKY 3 EKOHOMIYHHM 30UTKOM MOMeE GyT.n
BCTAHOBICHHH, HAMPHKIAZ, ¥ TOMY BUTAIKY, KO MOKHA BH3IHAYHTHA :i6H'F0K Bia
JMEHLIEHHS MOTOKY TYDHCTIB, BHKIMKAHOTO moripluenHaM ecTeTHMHOT HIHHOCTI
NpUPONHOTO CepenoBuila (TaK Ha3BAHHM pexpeauifnui 30HTOK), a-ﬁo Y BHTIanKy
GUIHKH TIOTipIISHHS 3A0P0B'a mo,ue;“{,. BHKIHKAHOrO BIAMOBNEHHAM Bl 10I3I0K I/
BiNOYMHKY, YH MOTIPLICHAAM YMOB BIAMOMUHKY. o _

OpHax, MabyTs, [0 NOHATTA "eCTETHYHHA 36UTOK 'ﬁmF.m umpoxe_l BUXOAMTD
33 MeXi LHMX BHIIAZKiB; TaK, 3MEHIUSHHS eCTeTH‘{HO'l. UIHHOCTI YHIKANBHHX |
3aNOBIAHEX EKOCHCTEM He TIJacThCA HIgKIE eKOHOMIMHIA OHiHII (yv HEAKHX
BUNAIKAX MOMKHA BBAXATH, IO CKOHOMiuHHI 30uTok (B) HemompaBHRHI, ToGTO
B—ao). .

IlporHo3 i ouinka NPorHo3osanoro crany Giocdepy € CKIAZOBOIO TaCTHHOO
MOHH?{JS::;& COMpAETRCA Ha Jawi MPO CTal HABKOMMIINLOrO MPHPONHOTO
CepeNOBHINA B CROTOEHH! | MHHYAOMY (L Jaki 0[ePyrTh PH CIIOCTEPEKEHHAX 1
AHAMI3i Pe3yTETATIB CHOCTEPEHEHD). . ) o

BupdyenHs paaiB COCTepexkeHb, BUABNECHHR 3aKOHOMIPHOCTEH y 3MiHI cTany
MPHMPOIHOTC CepenOBUILIA JO3BONATE BUH3HAYATH TEHACHLI ITHX IMIH.

Mporuosypanus cTaHy 6iocgepu MOBHHHE [PYHTYBATHCA Ha pe3ysbTaTax
HOCAIAKEHB, LIO BUSBINOTDH 3aKOHOMIPHOCT] TIPKPOTHKX MPOUECIB, 3KOHOMIPHOCTI
B nourHpenHi | Mirpauii 3a0pyAHIOICMHX peHOBUH, Y 1XKHIX TIePETBOPEHHAX, IXHBOMY
BOMHS] HA CTAH HABKOJAMLIHBOTO CEPEOOBMIN, Peakiil Pi3HHX OPraHI3MiB HA SMIHH

npH

UBOTO cTaHy. o . »
Ha mepiiomy etani HeoBXifHO NMPOTHOSYBATH 3Miky IHTEHCHBHOCTL JKEp
plspnx  pronusip § 2a6pymHeHs, 3AIHCHIOBATH TIPOTHO3 tdakTopis BOAMBY B

TPUpoaHEMY CepeloBHILI, HAaNPHKIAL, saralsHol Kinsxf)CTl ;aﬁgynlﬂmfoqux peqom:m_
¥ piskux cepegoBHLUAX, IXHBOTO PO3MOINY B MPOCTOPL, 3MiHH IXHIX BRACTHBOCTEH 1
KOHeHTpauif y vaci.
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HeobxiaHaMe [ CKNAAAHHA TAKOIQ NMPOTHO3Y € AAaHi IPO IUIEHK JiSIBHOCTI
TEOAWHH,

rocnofapcebkol nisgmeHoOcTi (0 MOXE TTOBECTH

HABKOAMIHLOTO  CEPEeAOBHINA) |  3aX0omax IION0  SHHKCHHA

mepworo (HaBiTh HYJBOBOTO) HabneXeHHs Takoro TpOTHO3YBaHHA € IIPOTHO3

sa0pyaHess Olocdepu B NpHIIyIeHHI FHOBHOT BIACYTHOCTI JDKEpen 3a0pyIHESHHA, §
NOYHHAIOHH 3 JIEAKOr0 MOMEHTY. Lie J03BOMTL TOYHILIC BPAXYBATH Bel reodisudmi,
reoximiumi i 6Gioreodizmudi npouecH, 3p'saHi 3 "KETTAM”, TEepeTBOpeHHAMH 1 §

Mirpauicto 3a6py THIOHOYAX PEIORKH.

Tyr ocofnusa ypara noBuHHA GyTH TipHaiNeHa MOXKTHBOCTE 30iMblIeHHA §

TOKCHYHOCTE PI3HIX PEHOBHH, IXHEO! PyXJIHBOCTI.

HacTyIHHM eTAroM [POTHO3YBaHHA € NPOrHo3 MOXKIHBHX aMin ¥ Giocthepi, y4
T GloTHuHill cKnanosiil M BITMBOM yKe HASBHMX Y NpUpoAi 3abpymHEHD {i inimme

haKTopiB BILTHBY), & TAKOXK, 110 3HOBY HAAXOAATE ‘M 3'IBASIOTHCA. .
BapTo Bxazart, O YK BUHHKN T BOAMEOM NEOACHKOT AiAABHOCTI 3MIHA B

Giochepl MOXYTh TIO3HAYATHCA HA craH] il OKpeMuX eneMeHTip e Garato POKiBg
(ocobnnBo, Komu MoBa fiae Mpo reHeTHUH HACNiKH), HABITH AKUIC TONATKOBHHY

3OBHIILHIM BIHB Oy/e 3MEHILYBATHCS i MPHITMHATECA [IKOM. ,
OuiHka, a#ati3 NPOTHO30BAHOTO CTaHy Oloc(epd AO3BONANTL YKa3aTH 3
pubpaTy BU3HAUEH] HANPIMKH, 110 BUMAratoTh NPIOPHTETHHX 33X0MiB A GopoTHoH]
3 JX HEraTHBHHMH TpOfBAMM; NPOTHO3 A03BOIMTE HaMiTHTH i 30TMCHHTH He TIBKK
MipH, CTIPAMOBAHI HA HOTMimIIeHHA Be HASBHOTO (i, MOMIIMBO, MO 30INBLIYETECE :
BIAUBY, ane i Mipn MPOGIAAKTHYHOrO XapaKTepy, NPOTH HEraTHBHUX e(eKTiB, Mo
me He mpossaancd. KpiM pafoHiB, y AKWX CTaH tiochepy He@naromoly¥HUH i
3B'53KY 3 IPOMHCIIOBICTIO, W10 IBKAKO POIBABAETLCH, | FOCTIOAAPCHKHM OCBOEHHA
fIPOTHO3 /103BOMIAE BHALTHTH HaNPAMKH {npo6nemu), WO BHMATAIOTh OCOONHE
YBAI'! AK ¥ [To6anbHoMy, Tak 1 B perioHanbHOMY maciurabax. 3
" YeeBiynuit awania icHyiouoi OGCTAHOBKM, aHATI3 Pi3HHX edexris BrHais 4
ypaxyBaHHAM TeHAeHTiE Y POIBHTKY NHONCHKO] AIANBHOCT] AO3BONAE BBAXKATH, IO i
BafiGMDKYl DOKH (3 MOMIMBO, 1 AGCATHPIMYA) Haibinbw cepiio3nUME Oy
npoBieMu TOWHPEHRS B PI3HUX CEPEIOBAIIAX HACTYTTHUX 3a6pyaHIOBaTiB!
- IBOOKHCY Cipku | MPOMYKTiB {i NepeTBOpPEHD (cipuaHol KACHOTH i cynnhaTiB)
— BAKKHX METANIB (PTYTI, CBHHIIO i kanmiio), 0cobnuBo pryTi 3 ypaxyBaHHAN
ii Mirpani i Tpanchopmanii; ]
— KaHLEpOTEHHUX PEHOBHH, 30KpeMa, Oens({a)nupeHa;
—pgahTH i 1 MPOAYKTIB — y MOPAX | OKeaHax; -
-~ XTOPOPTZHiYHHX NECTHUMAIB, @ B MICTAX TAKOX OKHCY BYLICLIO i oxacHg
a30TYy. 4
 Tlposs 1mx 3abpynmosadis Gyne crnocrepirarucd B IIHPOKHX Maciuraba¥:
peaynbTati oxomTeHHs abo BETHKOro Yncia Micib (MICT, HaceneHHX MyHKTIB), abd :
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[lpn ckragaHti NPOrHo3iB CTaHy flocdepn MOxHA IPAHHATH npnnymermx
Mpo AIANBHICTH MEOAHHM, MO HE 3MIHIOETBCH, (HANPHKIRL, MPHILYCTHTH CTAMICTH §
mKepen 3abpyAHEHHA) WM B3ATH IO yBark mani npo mnaps 3GLTBIIEHHA 00CATY 4
no 30iabiIeHHs  3a0pyIHEHHA )
3a6pyIHeHH: §
HABKOJHMIIHBOTO CepefoBHLIa (IO CTPUMYE HH 3MEHUIYE 3abpyanenns). Y fKOCTI §

pez}’jLTaTi NOEPeHHa Ha BeNUKi BigcTanl (IIPOLYKTH NEPETBOPSHHA CIPKH, BAYKKI
MeTATH, Ha(TONpOaYKTH).
Cepen rmoGanbumx npobleM, ski BapTO BUAUIMTH y 3B'M3KY 3 THM, LIO
QHTPONIOrCHHHH BTLTHB i, B mepiuy 4epry, BLKMIM Pi3HHX nomimoﬁ y [pHpOIHe
cepesoBHIIE Yy Th .Binirpgsa'ru iCTOTHY pOnib, MOXHA MepelliuuTH HACTYIIH:
~MOXNUIMBY 3MHY KIIMATY 38 PAXYHOK AHTPOMOTEHHOTO BILIMBY Ha atMocdepy
i Ml apTponoreHH IMiHYE B TIPUPOL;

— MOMIIABE {1OPYNIEHHSA O30HHOTO Napy 32 PaXyHOK BOTHBY OKHCAIB azoTy |
ranoreHoBYIEBONIB ‘aHTpo:‘mreHHo'ro NOXOMKEHHA (Take [OPYILIEHHS
MOE BIUTMHYTH 1 Ha 3MIHY KIiMaTy);

~3abpynuents CBiTOBOTC OKeaHy HahTOIIPOAYKTAMH.

Ananis gam/]x MPOTHO3Y /JO3BOJNUTE BHECTH BH3HAYEHI KOPEKTHBH B
roCnoapesKy AIASBHICTE NHAUHH, CKOPEryBaTH ONTHMA/LHIM o0pazoM BIAEMOIIEO
JIOICHKOTO CYCTIIBCTSA t IPHpOIN. TakuM dHHOM, IPOCHOIYBAHHA cTaHy GiocdepH,
gk e BKasyBamocs 1 padime, € HeoOXiZlHOK NAHKOK B KEPyBaHHI AKiCTIO
[PHPOAHOTO CepeoBHIIA.

Tema 1.4. IMOBIpPHOCTHI NigXo4KM A0 OUIHKK PU3HKY NTPY MOXIUBIA
Hebeanedi gna enemeurie Oiocthepu | nroguHK

Pauiumle 6ynu BMKIajeH] MIIXOOM AO OLIHOK, OGYHCAEHHS DI3HOTO BMAY
3GUTKY TPH AHTPOTIONEHRAX BILTHBAX H& IPUPO/IHE CEPEORHLIE.

OfHaK y AesKux BHRamKax HeoOXiiHo OLIHMTH MOXNMBHA cTyniHb 3GMTKY,
foTeHNitHKUE 30MTOK, 38'A3aHAI 3 JesKow MOBIDHICTIO BNIMBY i 3anexHuil Bij
foraThox (AKTOPIB, NONBA SKHX TAKOX € HMOBIPHOCTHOW mnoaier. Y Takux
BUIAAKAX HEPIAKO BBOJHTBCH TOHATTH PHIMKY, TOOTO HMOBIPHOCTI BHHWKHEHHS
BU3HAYGHOTO VIIKOMKEHHA, 30HTKy, TakHM YHHOM, DH3HK € WHMOBIPHOCTHOIO
XAPAKTEPHCTHKOKD TiED TIOTPO3N, WO BMHHUKAE B DPOMIAHYTOMY BHIAIKY AN
HABKOMIHBOTO  TPHPOAHOrO  cepefosdIna (I TIOAHHHM) fPH  MOMJIMBHX
AHTPOTIONEHHYX BILTMBAX YM (HiLHX ABHIUEX | MOAIX.

Y temi 1.3 Gyno mokazamo, mo 30MTOX (y nepuwy uepry, ekonoriusui)
3AIEKNTHL BiL CTYNeHs BILIMBY Ha faHy cucremy (eneMeHt Gioctepu) Onmax
HeofxigHo migkpecnuTH, IO MOBa #ae ITPO MOKRHBHHA 36UTOK, TOMY ILIC Y
BHPAKEeHHs cryriedd snnusy [ams. dopMyny (1.6)] BX0oZATe BeIMUHHH, 3HAUEHH
AKEX 3B'M3aH] 3 BU3HAYEHO0 fiMoBipHicTio. TaK, 4UCIO NiIIaHHX BIIHBY OpraHi3MiE
SUICKHTL Bif, HANPAMKY UOUIHPEHHA JqaHol 3a0pyAHIOIYO] PEYOBMHH, ale IpH
OWKUI  cTynens BIUIMBY, 4 OTiM MOEAHBOro 30HTKY npuiiMacTeca Jeska
UMOBIpHICT> TOLIMpeHHs PEYOBHHH B I[BOMY HAanpaMKY (Hanpuxnas, It
nolKpeHHs B aTModepi BUKODHCTOBYETHCH pO3a BITPIB A1d MaHO TEPHTOPI);
P°3Hfmiﬂ opranismis (nijIaBHX BIUIHBY) Y NpocTopi 1 B 4acl TaKok HOCHTH
IMOBipHOCTHAI XapakTep.

o Y usoMy 3miéTi OLiHKa CTYMEHS BRIMBY eKBiBaleHTHa OLIHLI, MiIpaXyHKy
anfég MAHOLO BILMBY Ha eKBIBALEHT piocdepu. Tak ang ouiHI_m PH3HKY TpH

MIHEHHI HeobOxigHO BH3IHAYWTH YMOBH BITIHBY {onpominenns), inentudikyBaty

Hed, . " . . . 4
33. AKAHL edrekry, 3HANTH cniBsigHOMEHHA 034 3 edeKTOM 1 MOTIM OLIHHTH
TAILEME pyamr,
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Ouinka puzuKy Ma€ Ha yBa3i OLIHKY BROY i CTYTIEHA MOIPO3H, PO3YMIHES
aebe3rIeK MOKIMBOTO 30HTKY, 38'131aHOTO 3 BIIAHBOM. _ 4

Po3spaxyHoK, O0HHCHEHHH PHIMKY — Ii¢ KiNbKIiCHE BHPAKeHHA HMOBIPHO
AKoro-ReBy/b HACNiAKY, OUIHKA PU3MKY — (€ HOPIBHAHHA PH3HKY KOHKPETHOIG
Hac/TIAKY 3 iHIUIMMU BHIAMM DHIUKY (3 YPAXYBAHHSAM ICHYIOUHX ITNXOAIB 1O OlliHKg
uuX THIIX BHAIB pH3MKy). Take BMIHAYEHHS OUIHKM PUIMKY GIHM3EKO [0 NOHATT
OHiHKK 3GMTKY (IN0 TPOABISETHCA HH OHIKYETHCA), LUO HAHOCHTLCS TIPHPOIHO
cepenoBmiy, B 000X BHOARAKAX JIA OUIHKA BHKOPHCTOBYIOTBCR Nesiki BHpoOicH
nopisHAIBH] KpHTEpil.

CueBnpHO, IO MPH TIPHAHATT] PiICHE MOKHA [0-DiI3HOMY BHKOPUCTOBYBATHS
indopmaniio, JaHI OpO PH3HK: ¥ ICAKHX BHIGIKAX BaPTO NParHyTH TOTO, MG 3%
OyIe-AKY UiHYy YHHKHYTH BH3HAUEHOTO PHIWKY (HeCnpHATIHEHI pH3MK), abgl
3GanaHcyBaTH Aeskull pU3HK 3 iHWMM BHAOM pH3MKY (36anancosaHuil pusHK), abol
3iCTARHTH AaRHH PH3NK Y HOHNTTAX BATOA4g—pU3HK, 30HTOK—BUroaa, TYT 3'ABIACTECH
coLianbHA OLiHKA, coulaneHe 3a0apBIeHHS IHAYCHHS PUIHKY. b

OcTaHne nerko mpolmocTpysaty. TIpocTuM npuiiaioM ¢ 6yaiBHHUTBO orop)
BHCOKOBONBTHHX NiHIH enextponepesaui. Tlpu suGopi MiLHOCTI onop HeobximHo
NpoaHaNi3yBaTH BapTICTh OHOP Pi3HO! MILHOCTI, 3ICTaBUBIIY i1 3 IMOBIpHICTIO MOABH]
34HANTO CHIBHHMX BITpIB (UM okeneni) y JaHomy paMOHi | pH3MKOM pyHHYBAHHS!
TaKHX OTIOP B OKpeMHX €KCTPEMATHHHX BATaiKkax. OUTHMATBHAM € BapiaHt, rpHi
AKOMY CYMa COUianBHOrO UM €KOMOriyHOro 30HTKY Bil pyHRHyBaHHZ TiHilf
efeKTponepesadi | BuTpar Ha Ixne OyAiBHHUTBO Gyae MiHIMANLHOW, ]

 Takum uMHOM, BITHOBHTH Wi TiHil B OKpeMHX EKCTPEMAlbHHX BHIIAIKAX]
memreste (i posymuime), 4uuM noSYNYBaTH HAAMILHI ONOPH, IO FAPAHTYIOTS
cXoponmicTh npu  OyOp-AKEX ymosax. Kpurepii Miusocti sianosizno pof
00UHCITEHOTO PHANKY PYHHYBAHE TIPH BHHAKHEHH] SKCTPEMATBHAX METEOPONOTIIHHX
cHTYalifl 1 € METORD TAaKHX AOCTiKEHE.

"Kaxyu mpo coLialbHY 3HaYMMICTE OLIHOK CTaHY NPHPOTHOTO CepeloRHMIA
Tpeba MIKPeCIHTH, M0 HeolXiIHOX YMOBOKY NS MEPEXOAY IO COULIANBHOTO]
ONTHMYMY € BHMOra GUILLI-MEHII ONHOMACHOTO AOCATHEHHA HOPM XapuyymaH
HaceNeHus, 3abe3medeHH KMTAOM, HOPM BHCOKO! AKOCTI HABKONHINHLOTO)
CepesIoBRIma | T.A. }

ImopeisocTHi migxonH, oHiRKa PH3HKY BUHUKHEHHSA JeAKHX HeGaxaHux ARMIN
lm.‘_ HacTinxie 3acTocoBHi 1 npu ouiHu{ ckmagHMx cuTyauii, xonu MO}KHQ?
NPOGHANI3YBATH | OUiHATH (KINBKICHO 4u HaBiTh AKicHO) oKpemi cToponu (i iX
B32€MOJI0) TaKHX CHTYauiil 41 nporpam. 3

. IloHATTS pusHky, Horo KiTpKicHa OLIHKA IIHPOKO 3ACTOCOBYBANHCH 1
3a0TOCOBYIOTRCH IpH 3aiffcHeHHi KocMiuKix 1 anepuux nporpam. OcTanHiM 4acoM;
TAKHH €aMoO Niaxin posBMBAETBCA | TpH ONIHLI MOMIHEMX HACHIOKIB NDpH]
AHTPONOTEHHOMY BILIMBI Ha NPHpOIHe cepeposuite. Hasits npocre BUABICHHAY
Mq;\msg;g: HeGeanekH € HepiAKO Ba/IHBHM IOCATHeHHAM. Hanpuknaf, 3anydeH
YBATH BYEHHX | TPOMAICHKOCTI O CAMOTO (aKry MOXIHBOL 3MIHM KIMATY, )
TIOPYRIEHHA 030HHOTO WApY, (akTy 30ineeHHs (3 ypaXyBaHHAM HarpoMaIkeHH i]
fiepeTBOpeHb) TOKCHYHOCTI 1 HeGesmekH 3afpyaHEeHHS IPHPOAHOTO CepeAORHINA §
BOKKEMH METAllaMH, & TaKOX 0 3BW3AHHX i3 LMMH ABHIUAMM HEeCTIPHATNHBHX ]

2

inKiB — yce Le cepio3ni curHamy. 3BHYalHO, ATl HeOGXIOHO BHIHAYMTH,
Ha‘-:ﬂ [H CTYNIHB HeOe3NeKH, 3B'A3AHOI 3 AAHOI TOrPO30I0 i 11 HaCHIAKAMH.
Uit V jJedKMX BWNaAKax OUIHKH MMOBIPHOCTI TOrO 4M {HLIONO HECTIPUATIHBOrO
apyila BAACTBCA 3pobuty H‘a.cri.r%m HaJ'liP'iHO, o ix MOHA BHKOPHCTOBYBaTH B
apaxyHKax IpH ninr(?ronm i 3pificHEeHH] IPARTHIHKEX MiP (mipH PO3PaxyHKy PisHHX
sapiaHTiB 38XOMIB, 0B1iKy MOMJIMBOTO EKOHOMIMBOTO 3614."ncy 1 T.}],..). .

TakaM HHOM, TIepILAM KPOKOM OLIiHKE PU3HKY € ineHTHGixalis HeGearmery —
pp3natcHEs peanbHol nefesneky A1A JHOIURY, HABKONHIUHBOIO CEPENIOBAILIA. Tyt
peIHKa poib OpHAITAETECS HAYKOBOMY AOCHLIKEHHIO. . CaMe NpencTaBHMKH
(-b}q.;,:lame]—{'l‘a:'ILHO'l‘ HayKH TIPUBEPHYIH yBary FPOMALCEKOCT] [0 TAKHX MHTAlh, AK
\OKIBA 3MiHA KTIMaTy, IOTPO3a 030HHOMY LUAPY, 3HaHHUM FEHETHUHAM HaC/AKaM
aHTPONIOTGHHOTO BIUIMBY HA FPHPORY 1 IOAMHY. _Oqem/mﬂo, o _cnpoﬁa
iﬂeﬂme};i:{aui'f Hebeznexkn BBOL[HT.BCS[ A0 MOWYRy cHrHals HeGelmexH, BHIUIEHHIO
[AKOTO CHTHATY Ha ICHYHO4OMY TII.

Jins  inexTudixanii Hebesnexu BaCNHBl  TIpHHOMHE anpoﬁauu, noGopy
(HampHKIa, PisHHX Npenapatis), MOACMHIOBAHHA MOBOUKCRHA DISHHX PEdOBHH y
cepelOBHILL, MOHITOPHHTY i ,E[i-aFHOCTIfIIKH {oUiHKK CHMIITOMIB, Hachifxin BILIHEY ).
BigsHauiMO, W0 NHTAHHH OLiHK¥, AIaTHOCTHKM i MPOrHO3y BapTo BIAHCCTH KO
cncTeMd MoRITOpHHTY. JIArHOCTHKE NOYMHAETHES 31 CIIOCTEPEXEHE BIAXHIEHE — 10
X BiAXWUNEHHAX HEOOXIAHO IMpABKIBHO BH3HAYNTH "3axaopronaH_Hﬂ". Hpalfqu-.uu)
ECi ZaHi, MO OTPUMAHI 3a JOTOMOTOI0 MOHITOPUHTY, BHMAratoTk OLIHOK, 10 OinnImii
yacTHHI — iaTHOCTHYHHX.

Mpy imenwrudikauil Hefesnexku nepunM € NHTARHA WO HBLLE colﬁoxo
pefesnexy, NpH OO4MCNEHHI PH3HKY, fKa HOro BENHYHHE, TOG”I:O Heoﬁmgno
BH3HAYMTH HMOBIPHICTe BMHMKHEHHS JaHoro HeGe3reyHOTo ABMINA | HMOBIDHICTH
HeCHPUATIMBAX Hachiakis. Jna su3HauenHs 1 OOUMCNeHHS DUIMKY MOXYTE
BHKOPKCTOBYBaTHCA NepeabaueHns, IHTYLif i EKCTPAONALIA,

[lowsarra inTyiuil | nepenfavwenns Oausbki ZpYT [0 Apyra THM, IO
[PYHTYIOTBCS Ha HesBHiH indopmauii (HeACHICTB JDKEpeld, ICHXONOTIYHe
NepeKOHAHHA, Ii0 iH(opMallii Hemae 4M i HEJOCTATHBO). HepenGaqumz. HacTo
BiNHOCHTBCA 70 sBHML, Wo abo B3arai He Mami Micus, abo € Ayxke PIAKMME
(HanprETa[, BEAHKi KATACTPO(M, BEAHKI TPUPONHI 3MIHM rmoBanbHoro KaimMary),
iHTYiLin Mosce BIAHOCHTHCK A0 NPOTHO3Y 4H OuUIHOI Dinell NOBCAKIEHHMX ABHIIL.
Jyske Gauspko mo iHTYIHI] MPUMMKAE SKCTPAIONSHif ICHYHOHOTO naoceigy. SIkmo
eKCTpaMonsALis BigOyBaeThcs Ha 0a3l HEABHO BHPAXKEHOTO JOCBLLY, 1€ BIHOCHTBCH
o isryiuil, ‘

Hepinko nporsos MahGyTHIX SBUIL [PYHTYETHCA HA METOAl EKCTPANOAALL.
{Iporuos moroos 3a AOMOMOTOH ZHATOTIB — NPUKIAN Taxoro poxy. CraTHCTHYHHH
IPOTHO3 MoBeHel | NOCYX TAKOX ABAAE NPHKNAL OGYHCHACHHA PU3MKY METOLOM
SKCTpAnOIALIi. ) ‘

Tlnst nomi6HyX ielf 3aCTOCOBYIOTECS ClEHiANBHO PO3POdIEH] MOAEII, ¥ AKHX
MOXyTh GYTH BHKOPHCTAHI | {HWI OTpHMAaH] padimie 32KOHOMIPHOCTI. '

Jlo uiei % xareropii MOXHA BiHECTH MpPHAoM NONIMPEHHA Ha 6nusbki BERH
PHIHKY npossiB HACHLAKIB Bil aHTROMOTERHHX BIUIMBIB, HAIPHKIAZ, Bl 3a6;3y;1uem,

Bl Bumuemmx pasime Ba immnx BHAaX pisHWx edekTia. Came LeR MeTOX
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TIPOTIOHYETBCH BHKOPHCTOBYBATH TIPH OpraMisauii exoJOTiYHOTO MOHITOPHHTY gy
doHoBOMY piBHI. E
Ilpn pospaxyHKY PHU3HKY HEPIAKO BHKOPHCTCBYIOTBCH AKICHI CyImeny
HOpiBHAILHI OUIHKH, ICHYHOTR METOAM IXHBOI'G IEPETBOPSHHA B KiILKICHL A
Onsak - Ue IATAHHA Oyxke Henpocte, cyG'exrupme. Hanpuxnan, 6ineun co
omuTanux kuTeniB M. Cant-Jlyic (CILIA} iMoipnocTHHE mporHo: moury (3 60%
iMoBipHicTIO) iHTepNpeTyBanu B Takull crocif: 29% xuTenie AK "Maiixe HaleBHo
33% — ax "iMoBipHo", 28% - aK "nesaxull mwanc”, a 10%- ax "HemenHxu¥ manc” uy
HaBiTh AK "iMoBipHo, Hi" (aHamoriusi Tpyinowl OyaM 1 TUpH 2BOPOTHIN
imTepnperaunii), _ 8
SKicHI CyameHH:, METOAN €KCIEPTHHX OUIHOK Y CHNY CBOEl ¢y6'eKTHBHOCTH
MaloTh cepifozHi cnafocTi; MPH HACTYIHHX MepeBipkax BHABIAIOCA, HI0 Taki JgHi]
YaCcTO BIXHNAMOTECA YOIK 301bIUCHHA 3HAYMMOCT] HeAABHIX | HACTO MOBTOPIOBARMY
moAiH, Oineiu Bpakalounx edekris (BiAGYBacThCH MepeKpyvyBAHHS OMIKYBAHOH
fimosipHocTi mogil). Myke Baxko oniHwioTees pizki mogit. Yei ui tpyaHomil
BIZHOCATBCS | 10 OUiHKM PH3HMKY AHTPOMOPEHHUX BIHIMBIB 1 IXHIX HECTIPHATIHBH
HACTJIKIB,
Ak yxe BiA3Hayanocs, colianbHe BUSHAYEHHs (OUIHKA) PHIHKY € 3AMHKAKOHOI0

B MAHLIOKKY iflenTndirauil vebesnexn: onidka (o6uncrnenHs) PUIHKY — conjaibHad

QliHKA,

3HauHMMiCTs PHIMKY B OCTaHHBOMY BHIAJXY OLIHIOETHCH PISHHMY METOJaMH —3

magxoM abcomoTHo! ONiHKH AHOTC DPHIHKY, MOPIBHAHHAM 3 iHIMHMHM BHIAMY

PH3HKY, i3 BUTpaTaMu N0 3amoBiraHHIo pUsHKY, 3 06niKOM | BHHUKaiowo! "suroan”, |

NO3HTHBHOTO eQeKTY,

Y 3B'3Ky 3 UMM MOXHA PO3MIALATH 3a00pOHHHH (HeCHpHATIHBHI) pH3MK,4

36anaHcOBaHK pyU3KK, CHiBBIAHOWEHHS BHTOAG~PU3UK, BHTPATU~BHIO/14. ;
Jaboponnuii pHIMK BIIHOCHTECA, O4EBHAHO, O KaTeropii noai, 3opciM

HENPHIYCTUMUX B YABNEHH! CYCMilbersa. Tak, 3aCOpOHHHM PH3UK Y JIPEBHBOMY |
cycniabeTsi popMymosascs Y dopmi Taby, y cydacHOMy — y BHAI 3aKOHIB, IPABHI |

£THXETY, OCHOBHHX HOPMATHBIB U CTAHIAPTIB.

Y UpoMy NHTaHHi, 3BMuafino, ¢ mesxi mporupiuus, Hanpuxiaz, y CLUA 4

KaHUEPOTeHH] pedoBHHM 3aB0poneH]i B XapuOBHX IPOAYKTaX, aie He 3aBOpOoHeHi y |

BoAl; B YKpaini Jesxi necTMuuan 3a0opoHeHi B XapUOBHX MpPOAYKTaX, aine HeE

3a00pOHEH] ¥ BOJI BOAOHM 1 T..I.

Y pizHux xpaiHax Ti cami MHTAHHA MOXYTh DOIINSAATHCA TIO-Pi3HOMY. §
Hespaxcarownr Ha Te wo B 0cHOBi po3poGok Mexars Ti cami 23aKOHH Qi3HKH, MAIOTHCH, §
HaMNpHENAA, PO3KOKCHHY B HOpMax AEAKUX JEpKaB, HANPHKNAN, ¥ HOpMax Ha
TPHIYCTHMY  SIKICTH NIPHPOAHOTO CepeloBHMa i 1.1 IlpoBemeHi onutyBaHHA §
NOKa3yioTh, 10 y Pi3HHX ronedl MAlOTBCA 30BCIM HECXOMKI YARNEHHA [PO CTYNiHb §
HeGe3NeKN, PU3HKY B CTHXIHHHX TR 18 HeGlharonony4nux noiit (aBTomoblisHa

agapig i T.1.).

Mpu eeKaAi HMOBIDHOCTHHX MiAXOAiB, KOHLENLIl PH3HKY B niteparypi 4
HePIAKO TOBOPHTBCH TIPO NPHIYCTHMHEH, DPHUAHATHUR pusuk. Taxuit TepMiH |
Aonyckae ABosHaude TiyMauess. Tlpupondo, npu Horo BukOpHCTaHHI BuHukae 38
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apHd, ANA KOTO TPHAHATHYR JaHMH pH3MK — 08 OKpemol IOJUHH HH
beTBa? 1 NIpH BLATIOBIMI MOYE BHHUKRTH MPOTHPIMYA.

(yueBHIHO, IO NPH BHKOHAHHI Mafbke Oyab-sikol 3adad4i, saificuenni GaraTsox
1 orpaM ﬂpHXOﬂIr‘]TBCﬁ ﬂpOJ.I).fM}’BaTPIU mnﬂlxn.peaﬂlsam} TAKHX NIporpam 13 P13HHM
crymieHeM  PHIMKY M 3 pisHol HMOBIpHICTIO BupiurdTH (41 He BHUPIWHTH)
[oCTABIICHY 387184y I—_Iamn. y TaKif npoctif sameui, Ax ;Loﬁpa'mc‘ﬂ 3 IYHKTY A B
ﬂ}"HKT B, I'lpH EHGOPI. 3aco0iB HepeC}’BaHH.Fi I:IBOﬁX],IIHO IIBD&HBJiISyBaTH. CHCTEMY
qac_spquOCT!—DEBHBKa. TIuTtanoa IpH TaKlPI' IHTEPIpETAUll HO'.IIHI'EI.G B Tl!\'rf[, AK Ha
qavKoBiii OCHOBI BMDOGHTH ONTHMAIbHE PiLlIeHRS, T06Tvo pilerns, 3Bd3aHE 3
Ha;"meHIBHM PHIHKOM TIDH 3JicHeHH] mporpami, i3 AaHbinemon HMOBIPHICTIO
piltieHHA sadadi (i 3 Halimennmm 36HTKOM). ‘Y.uboMy BUTIazKY, Maﬁy'rf,, notpibuo
rOBOPHTH HE HIPO NpHAHATHHR PHIHK, & 1pO MiHIMaTbHUH 30anaHCOBAHMH PU3HK IpH
yaxcHManbHOMY  yemixy. TlpuxnanoM 36anchoagHoro PM3HKY € BHKOPHCTaHHS
NiKApCHKHX [pefaparis, mWo CYTMPOBOLKYIOTECH nodiuHUME ABUILAMH, 3aCTOCYBaHHUA
geX y ASAKHX BUNAIKax 30BCIM HeoSXiNHO 3 ypaxyBaHHSAM iHTerpatbHOI OMIHKH
crafy (370POB'A) OprauisMy (MM CHCTEMM) Y LIIOMY. .

[lpy BUKOPHCTAHHI MiIAXOARY, 1O BH3HAYAE 363J.]EHCD'BaHHI7'1' PH3HK, HeoOXigHo
106pe BUBHUTH CTYIHb PH3HKY KOXHO OKPGM‘O'I' noxil, sMIH y pi3Hnx yMoBax. ’l_"aK,
MO PI3HHX CTeniansHOCTel NiAAaroTsCs pxsmﬁ Hebesnewui — ABOTHHKH, 1AXTAp] TH
¢cTanesapu TpH BHKoHaHHI cBoei poGoru MARIOTECA B PRAL Kpail  pHHKY
npubnuILG B 10 pazie Ginsine, Hixk J{mna,'zaﬁnsm B mmnxvccpepax.rsupot'iﬁnmna.
TipaxoBaHo, 1o ¥ aHINifckKuX pobiTHHKIB NPOTATOM AHS HMOBIPHICTE I/UIATHCA
PHIRKY YIIKOMKEHHA 3N0poB's Minserbos B 600 pasis (iMOBIpHICTH HaHGL.m,ma IpH
nipoxoTKenH] Ha pofoTy vu 3 poboT Ha MaumHi i ocobuuBo Ha M'OTOHHKJH).. B

TMpuposHUMH  TPAHHISAMH PH3HKY AN mlom%m € jianason MbK lq
(iMoBipwicTE 3aXBOpIOBaNOCT Ha jylTy Haceienus) i 107 (RIDKHIH pipens PH3HKY BIA
opupoarol kaTactpod® 4 iHwol cepifosnol HeGesnexw). ¥ meAKMX KpalHax ueH
piBeHb BIAMOBIAAE 107 i pasits 107 (Hanpukaan, bakriazens) . }

JaxHchi Mipd BiA DpHpoIHHX Hebe3ner | aHTPONOTeHHHX BIUIMBIB 3BHYAHHO
pO3poBAMOTLEA 34 JOMOMOTOIO METOXy 30ailaHCOBAHOTO PUSHKY 3 yPaXyBaHHAM
MpupoaHoT HeGesneKH 4u Taxoi HebeaNexy, i3 SKOKO FOPOTAHH 3YCTPIMAIOTECA IOAHS
(npu xopucTyBaHni apToMoGinem i T.1. ). Takui ni_nxi,_u peanisyeThcs (IPH 3aXHCTI Bil
semrerpycie (Tak, y M. Jlour-biu (CIUA) xkpurepiem mmsa B::;KHB%HHH 3aXACHEX
WXOAIE BUKOPUCTOBYETHCH 3HAUEHHS CMEPTEILEOIG PH3MKY 1.0 -.10 Ha MIOAMHY B
piK, Mo NOPIBHSHO 3 PH3MKOM Bijl HEMIACAMBMX BUIAJKIB, 13 SKXHUM JIOJMHA
3INTOBXYETHCA B NOBCAKIEHHOMY JKHTTI). .

Tipy BUpPOGMEHHI MPUNYCTHMOL AO3M ONPOMIHEHHS Ha HACEICHHS 33 OCHORY
fepeTnca mpupozHmil GOH OTpoMiHEHHS, TOOTO ﬂDJIaTKOBH.ﬁ PH3MK Bil OPOMiHEHHx
TOPiBKACMO 3 HEBENMKMM PHIMEOM Bif (HOHOBOTC ONPOMIHEHHH, 13 AKHUM MONCTBO
CTHKAETHCA NOCTIAHO. o 3

[Tpy ouinmi icHYROHOro PU3HKY CYCHINBCTBO NOYHKAE Pi3HI JyCHILIA JIA HOTO
IMeHILeH s, file Ha MaTepianshi BHTPATH. ICHYE Bu3HAYEHA KOPEIALUR MUK PISHHMM
PiBHIMH pH3MKY 1 crpoBamu HOro 3MEHIUGHHS. Bnaemc.q,_ WO s SAIEKHICTh
HeoHaKoBa B KpaiHax i3 PI3HIM COialBHHM TafoM. Benu4eani Ma'repianbm' zacodu,
IO BugieHi B gawi kpafui Ha conjansre 3a0e3neueHHs HaceNens, Ha NOJIINIIeHHS

mAT
cyCHl
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Texuiky Ge3mexd Ha BHUPOOHHUTEL, roBOpATH cami 3a cebe. QUEBHIHO, ¥ IBOM 107

BANAIKY Ma€ MicUe 3¢yB yOIK MaKCHMAITPHO MONUIMBOIC 3MEHIIEHHS DH3 .'-
(HUIBHIHSHHH Ge3nexH) Ha BHpOOHUNTRI | ¥y TOBCAKAEHEOMY KHTTI, ) _ 107 .

“IcHYIOTH JaHi TP KiAEKiCHWI 35'30K MK 3HAHEHHSMH PHIHKY | peaKuiel — TpwmakucK; ﬁ
cycmifecTBa HA HBOTO, cnpo6aMH foro 3MeHweRss (Uundpu NpHBOIATECA A S onany use
CILA). Tipu iMosipHoCTi HemacnuBux BRMaakie 107 (Ha NIOOHHY B DIK) Herabd
HpHHMaIOTBCﬂ mii 478 3MeHleHHs HeOesnewu; npu HMOBipHOCTI HeIDACHHBOY
BHIAIKY 10* (ua moguny B pik) BuTpayaioThes 3acobM HA CHTHANBHI BO "

1077 | 'Ll

10°% -

KOHTPHMES 38 ByHH‘IHHM PYXOM, Ha TIOKENKHUX. PHINK nopanky 10° OGT‘OBOPIOETLC __——c,;::;;ﬁ};:;;e )
r lﬁ.“ — Il 1 1 ] -
JUTH MONEPeKATRCE PO Heﬁeaneky TPH 3 BOTHEM, MOXKIHBOCT] HOTOHYTH; Hid YA, w00 1000 2000 000 39000 £

XOBAIOTECA NoJam BiA aitelf; neaxi moma MHUPSAYHCE {3 Heapquor;TﬂMH He JiTaroty
Ha 7JiTakax. PH3HK 3 IMOBlpHICTIO 10® He samanTo XEHRIOE "cepemHIo” MONHHY
Ouinka pisHMX BMIIB i CTYIIMP PH3IMKY BUKOPHCTORYIOTECH TPH  OpPraHiia uQ
CTpaxyBaHHA HACENEHHA i Maitna. 3
Jocsia nokasye, WO NICAH 3HAYHC Y4 cTIOKiiHime HaBiTe oxovimle HAyTe
ACOpOBLIbHME pM3KK, SKIMO Le 3B'M3aH0 3 JEAKOH BHTON0I0 (eXoHOMix '{_a'
spyurocti, possarn). Tak, Oarate mofefi, 3sHalouM, MO BOAIHHE BIACHOIE
apToMobiAd 38'm3aHO 3 fedxoio Hebesnekoio (3Hauno Gifellow, Hix noisgxa
CYCNiJbHOMY TpaHCIOpTi), BiZJ1alOTeE NepeBary Yyce-Takd 134i HA BIACHOMY 107
asromobimi. [Io Takux caM0 MpPHKIaliB BiTHOCHTBCA TANIHHS, TIOI3DKH K8
nomosaiHs 1 T.0. Ha Man. 1.4 rnokasaHa sanexHicTe Buroja (B)- pusux (R). 3

Cpeannn rOJORAA BEHTIA HA Ayiuy navenenHn (aonnapu}

1072
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HHene LECURCTHLIX CAFYALE { B “2C MA AYi0y HACEATRNMA)

MalloHKa BHAHO, IO MAeThed CTaTedHa 3amexdicts B~R", a came #=3,0 1 e 200 00 wjoo 000 50;0 10000 £

. Cpeanan roguin ruroaa xa Ayisy mecencHn (aomnapu)
noGpOBLIBLROTO | 3Mymenoro pu3KKy (7=1,8 1ns Ao6poBLIEEOIO pHIUKY, #=6,3 W
3MyiileH0r0 PH3IHKY). 3 MalllOHKa TaKOXK ACHO, MO JledKt NPefcTaBHUKH CYCHIBCTBY Mamonox 1.4 — I'padiik saneknocTi puroaa - pHInK BiINOBIZHO 10 Pi3HHX MeTOLIB
roToBi NiTH fOGDOBIMBEHO HA PUSHK HAa ABA TOPRAKH YacTile (4l MifTaTHCH pospaxynky (a) 1(5)
OUTBEINOMY PH3HKY), MM TIIATHCS 3MYIIEHOMY pu3HKY. 3BRuaiigo, noGynond Komco
KimpKicHOT 3amEXHOCTI BUTOZA-PH3MK CTpasa IyXe CKTaiHa i cmipka, ané 1 '| pucKs
3aNeHICTE BUMOAM YH TO3UTHRHOrC ehekTy (¥ BLOHOCHHX ONHHHULAX) Bill pH3M ot o
{um Hals_?.u) no0y0BaHa MoKe 6}:’1‘1{ aerure (man. 1.5), . peyoRTITs JabeAtbELI

~ Npn ananisi saneskHOCTL BHTOMA—PHIWK BEJMYE3HE 3HAYCHHA MAEc AHAMEY T W ! wesorn
posnoginy Buroax i pusuxy. Lli posnoaimu moxyrts ne 36iratmes Mbk coGomf = ‘
ocofmiBo B Kpafiax i3 pisHHM COLIATBHUM Na0M, i3 Pi3HOK CHCTEMOIO PO3MONiNY 2 wi °
MaTepianbaux Onar. e Bu3nacThed i 3axignnmu daxieoamu. Tak, B oguil poGory E i -f cpemani
Gyna cxasado: "SIk BHTOAA, TAK | PHIMK MOXYThb GYTH po3ciAHi (po3nnMBaacTi) wil 1
CKOMLEHTPOBAH] B TIPOCTOPI, Hacl, COLIANBHOMY KJaci, YIPYIHSIOMH CHpaBe/lHBY 2 m"’r N
pimerss”, Ha npakrumi HaiGinbmni xond)mxr BUHMKAE caMe Ha IPYHH E - Cruxwines J nson
POIXOIKEHHA B Takux poznomnax Pisuuit poanoain suromd i pusuky B uaci i Ve L o
OpocTop] YTPYIHAE IXHIO oumxy _‘ W' -
I'ovopsuu npo poscisHi | cCKOHUSHTPOBAH] BUroLY I PHIHK, MOXHE BKA3aTH ‘

3aCTOCYBAHHA MEeCTHUMAIR, KoAM edeKT Bl TAKOro 3aCTOCYBAHHA BHABISETECH W ] rerreaons
KOHKPETHHX T10T%X, 2 PH3IWK POICIAHMI, 1, HaBNaku, npu poGoTi Ha niampuemcrBax i I R
npedeciiHow WKITHBICTIO PU3HK CKOHIEHTPOBAaHMH Ha AaNOMy IiOnpHeMCTRI, § w'E i A " e
HMQ3HTHBHUA eQeKT, BUT0/a g CYCIIiNLCTRA iHOJ] HOCHTE ReSBHUE XapakTep. ' 1ot io* 12 1w 107 gewmga

Mamonok 1.5 — Ocepennennii rpadix 1AMEKHOCTI BHTOMA-PHINK

26 -
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[Ipu  Bweuensi npobreMH 3alpyaHens
cepefOBMIA JY)Ke BAMIMEMM € BMITAAOK, KONH MO3UTHBHUA e(eKT BHXOLHTH

IIBHAKO, a 30MTOK Bil 3a0pyIHeHE BHABIAETHCH JyKe IHepUiliuo, To6TO PHIUE]

posnozinenuit y yaci (xoua MOXK/INBa | 3BOPOTHA KapTuHa).
Pisul nmiaxomw g0 cONiaTbHO! OUIHKH. PHIMKY: (3 YPaxyBaHHAM BHTpaT

BUTO/H) ¥ pisHAX Kpainax MOXyTb DYTH NPOAEMOHCTPOBAH] HA ODIBHARH] HOPM U]
CTaHHAPTIB NPHNYCTHMHX KORLSHTPalid i1 BenmmKol KiAbXOCT XIMIMHHX pedoBHH]

(mo 169), y Bupo6HAYOMY HABKOMHIIHEOMY cepenoBaL (Tabn, 1.2).

Tabanna 1.2 - MbkuapesHe NOpiBHANNA NPHNYCTHMHX HOPM T XiMIYHEX peuoBHn y
BHPOGHHY1OMY HABKOJIHIIHIM cepefoByui

Binnoutenns nanionansuoro Clla orH TMomma
CTﬂHMPg;LO Halingxyoro KiiLKicTh o KinbkicTs o, KiTLKieTs Yo
ARPTY HOpM HOPM HOpM

1,00 12 1,2 22 13,8 21 19
1-2 26 15,4 3z 20 3z 26,1
2.5 42 24,8 30 18,8 27 24.6
5-10 27 16 24 15 7 6.4
10-50 38 224 34 21.8 20 18,2
50-200 17 10,2 18 11,2 3 2,7
¥croro nopm 169 100 169 100 110 100

BighomenRa Hakionanbuore Ilpenis Yexin ¥xpaina

CTARIAPTY 10 BAHHEATOrD KiTbKicTh % klaekicTh o KiaBKiCTh a

CTAHAAPTY HOPM HOpM HOPM

1,00 21 26,6 19 275 147 87
i-2 i35 18,9 21 30,4 13 1.7
2-5 19 241 16 232 4 2,3
5-10 10 12,6 6 87 4 2,3
10-50 12 15,2 b5 8,7 1 0,7
50-200 2 2.6 I 1,3 0 0
¥enoro Hopm 79 100 69 100 169 100

Tpumitra. Jins komHo! XiMiMHOT PEYOBHHE HalHU e JHAYCHHA CTAHAAPTY (HaROibW cTporore §

A1 BeiX RpaiH) npaiimanocs pieHes |

CaMe 1l HOPMU XapaKTePH3Y:OTh EPEBAry CYCIIIBCTBA NPH OLiHI Ge3MeKH, |
BAFOA | PH3AKY, XOY2 HA 3a3HAYEHHX BEJIHYHAHAN MOXKE TO3HAYHTHCA pi3HA §

METOZOIOTIA BH3HAYCHHS, PisHMA CTYNiHR BHB4CHOCTI eexTiB, IO BHSBNAIOTHCA,
(mpe MeH1LIH BuBueHOCT] HeoOxinno MatH Gitbwmit koedinienT 3amacy).

3 tabn. 1.2 BuaHO, WO HaMGIABIN TBepAi HOpMK BCTaHORIERI B Ykpaisi i ue §
1pd BHALTEHH] ZocTaTHixX 3acobip 3abesneuye Oesnexy TpyASHIMX Ha BUpOGHHLTBI, & ]

peanizauis I'JIK y npuponHOoMy cepeloBHil — HaceTeH:A B LINOMY.

O6umcnenns  pusuky, HOTO couiaibHa OUiHKa B@KIMBI JUTH  TIPOLIECIB |
KEPYBAHHS, [PH BU3HAUCHH] NPIOPUTETHOCTI Y BUOOPI ATBTEPHATHB 1A BIKHBAHHA 3

3aX0fiB 0o GopoThli 3 HeBwKaNUMH HACTIOKAMH.

Z8

HABKOMHIHHBOTO  [IPUPOIHOIG

Jlas uMx Lined icHYWOTh Pi3Hi MOIETi, WO NOAITTIOTECA Ha panioHaabhi
ofyaoBa Ha HaykoBill ocHomi) 1 GlOpoKpaTHUHI, 1O BPAXOBYIOTH PONE Pi3HHX
Aok CYNPOTHBHHKIB | COFO3HHMKIB Mamux Mip, koHQMikTHI cuTyauii, 060B'13K0BY
LeoBXiAAKCTR NpHIHATH _pimeHHs, 4 B ACAKHX BHNAIKAX BPAXOBYBATH YIEpemkKeme
g IHOTIEHHS, YIEPSIDKEHICTh IYMOK. _

[Tepesipka moxazye, mo B GaraThboX TPOEKTAX BHTOMM NEepeoLiHiOIOTECH, &
BUTPATH HEJOOLIHIONTECA (K Ue OyIo Y BCIX BUNanKaxX IEPEBipKH mpy o.uimxi
npge[\‘TiB soaonocradandg 8 CIIA). Tlpn UbOMY BHIOAM YacTO 3AIOTHCA LIIKOM
pyINAUSHIMH, & PHIUK — POSIIUBHACTHM. Bepmxo CTIOCTEPiracThCa ynepemiene
iIAOWEHEA 70 Hempuemtocti. Tak, iHOZ YSTOMKEHHA TpocTile OAepKATH B
5l qTBEPMIKEHHS  CTIIPHOCTI 4M HeGaMaHOCTi AKOro-HeOylb TBEDIKEHHS, UMM B
ofaacTi IPHAHATHOTO AN YCiX.

Ha 3akiHueHAS HeoOXifHO BIOIHAYHTH, MO OAraTo 3 ACHEKTiB, o OIMcasxi
BEXOTATE 32 MeXi Qinku i exonorii, BiaHocsaTLeS ckopilze Ko ofnacTi TCHXOIOT,
QIHaK Yyei 3a3Haueni ocobnuBocTi HeobXiHO peTenbHO BPAaXOBYBATH MPH 3aralbHil
ouipli pu3mKy. [IpH LBOMY eNeMeHTH OLUIHKH PHIHKY — jjeHTH(ikaiis nebeamnexw,
pOAPaxyHOK PH3HKY 1 coLianbHa OUiNKA HAKIAZ2OTECA OJMH HA ONHOIO, TICHO
3p'A3aH] OJHH 3 ONHHM.

Tema 1.5. O6rpyHTyBaHHR | KNacK(iKaLin MOHITOPUHTY aHTPOMOreHHUX
3MIH CTaHY NPUPOAHOTo cepeaoBuiLa

ITpu 3aiiicHeHB] MOHITOPHHENY cTaly Oioctepu HeobxinHa opranizanis AocuTH
npeacTaBRUIBKO] Mepexi cnocTepexeHb (BHMIpIs) Haﬁsilﬂbll:l BAXKNHBUX (?aKTOpi]?
BJEBY, IIOKA3HUKIB CTaHY CEpeIOBHINA. Y 3a1eXHOCTI Bl KOHKpeTHO! 3apaui
MOHITOPHATY Ui (akTopu 1 NOKa3HUKH MOKYTb OyTH PisHHMH.

Ha mipcrasi nanoro pasiire BH3HaUCHHS OCHOBHI 3a7at4i MOHITODMHTY CTaHy
fiochepn moxcHa copmylioBaTi B Takuil cnocif: 3 oaHoro Goky, e CrOCTepeKeHHs
3a cTaHom Oioctepw, ouiHka | mporHos ii cTaHy, BHKIHMKaHi AHTPOIOIEHHUM
BIAMBOM; 3 iHDIOro BOKY, lie BU3HAYSHHS CTY[eHA TAKOTO BIUMMBY (3 BHABJICHHAM
AHTPONOTEHHUX ePEKTiR) i BUABNEHH: [Kepen | hakTopis BILIHBY.

Buxonsdy 3 uax 3aaa4, BeobxigHo, Hacamneped , BiOWyKyBaTH §akTopy, wWo
BEIYTh 10 HaHOUILUI CepHO3HHX, AOBTOCTPOKOBHX 3MiH Y HaBKOJNMIIHBOMY
NpupogHoMy cepepuBilll (i Dkepena TaKMX BOTHBIB), @ TAKOXK BHABIATH eneMenTH
Giocdiepy, 1o Haiibinbw nianami BoNMBY (MM HaHOLABLE YYTTEBE), YH KPHTHYHI,
KIIOYOB] eneMenTy, YIIKOIKEHHS SKHX MOKE BECTH A0 pyHuyBsamiia ekocucTen. s
BiIYKaHAA Takoro pomy (aKTopis 1 MOKAHKKIE MOKHA CKOPHCTATHCSK (QOpMynaMu
Ty (1.6) 1 (1.7). . . ‘ . .

Ockinbki Oprai3aliig cnocTepexkeHs 32 IMIHOKO BCIX IAPAMETPIB rpoMI3AKa 1
AyXe cKpyrTHa, HEoBXiAHMO BHAITMTH B MifiHTerpanbHi 4acTHHI fpopmynu (1.6)
HaltGinpin 3HauMMi CKAAJOBI, KOIPI B OCHOBHOMY BH3HAYATE CTYIIHER BIUIHBY Ha
HaBkonuumne cepegosuiie 4, (4u exonoriuxuit 3butok). Knacudikauis ¢axropi|?
BITHRY i enemenTis Oloctepw, sxui HeoOXinno epaxomyBard NpW BH3HAYEHH]
npiopureris, npuee/eds & Tabm, 1.3. : '
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Tabauus 1.3 ~ Knacndiranis daxropis BITHEY, eiemeHTin Giocdepu, noxkazanxis i
ankaTepis ixnix BaacrusocTed | orany

I Komnonent
®akTOpH i Axepeaa BATHBY, ix Bnacrun_ocﬁ, (cknagoBa Mpasitxa 4
eemeHTH Glocdepn, iX Bracrapocti HACTHHA} -4
dopmyan (1.6)
I. 1. InrpesienTu, hakTopn BOTHBY TXHA 1, F
IHTEHCHBHICTE, POIMOALT ¥ POCTOPI (RO E
i B yaci
2. Mxepena 3alpyaHens, GakTopu gd R, 1). TAR = Z Sl
BIUIHBY QR D o ;
3. BractiBocTi peyosuH i daxTopie wit), L1 AR O=aw(OIAR 1),
BILTHBY 1X XiMiuHi i Gizuuni it L AR O=u{N] AR 1)
NEPETBOPCHHA, NEPEXiJL 3 OTHOIO
CEpeOBHILA B IHIE o
4. BJ‘IECTHB?CTi PEuOBHH i pakTopis Eitms j*ﬁm(R, 1= _{H”,(R,r)-gﬁm-v,"[+t’.“’Vl_,
BIUTHBY, iXHS 010.10T%4HA Vi i : 1
ehEKTHBHICTS (TOKCHYHICTS i T.A.), Vig
edekT cineprisMy 3 oaHOPiAHMM ’
GaKTopoM BINTHBY i+, edekr
CIHEpTi3My i3 CymyTHiM QakTopoM g
H. Cepeaornue (armocdepa, rigpochepa, )
! IpyHT, BioTa)
HI. 1. Enemenr Siccepr, nomynauis, m,u,
CKOCHCTEMA, PO3NOAiN oprarisMiBy| N.(R.4),
©.TpocTopi 1 B yaci i HaRY)
2. OcolianeicTs oprasizMy, XHE K.
3HAYHMICTD | TYTAHBICTH, Einm,
CXHIIBHICT BINTHBY daKTopa i, E i
e)eKTH IIpH BIIKBI Ha KillbKa
NoNyIALiH OJJHOYACHO
IV. CynyTHi pakropu:
" 1) BnacTMROCT] cepenoBHLIA: Up, Wat-... Li=F(0;, vg wav, ..}
HIBHAKICT NepeMitieHHs
-KOHCEPBATHBHUX JOMILIOK,
-2) 30BHIIIH] DaKTOpPH, MO BINIMBAIOTD
Ha CTAH CHCTEM: TEeMNEpaTypa,
- BOBOIICTE, COHAYHA pajliatlis, MyTHICTD |
arMocdepu i T.a.

Tak, y mepwy wepry, BuMarae ysaru KoMroHeHT [{R) aas waitGinslm]
WKIATWEAX QaKTOPiB BINMHBY | Y cepefoBHILi /, e L1i GaKkTopH HaliGinem neGesneuni)
(un HeGesneunult ixuill mepexii i3 umx cepenoBuur), dac ¢ i micue, ge /; gocsraey
Haiifinbwpx 3Havenp. Hebesneka BinnBy BU3HauacThed B 3HAUHIA Mipi daxTopoM]
&itm, OTHE, OONIK 11167 BEAHYHHY TAKOK BAKIHEWH, 5K yKe BIA3HAYANOCA, BeTHIHHA I

a0

L@Th Bill JUKEPEN BIUIMBIB, TOMY KOHTPOMiO0 HaiGinem HeleaneqHMX Ikepen
7)1 Q{R.f) noenHHa OyTH Npyainesa HaiicepAoania ypara. :

Oyme BaxnusuM € ofnik GaxkTHuROro po3nodimdy N.{R) un m.(R.)
opfaﬂimis PI3HHX NOMYTANIH, MOMUIMBICTE _KOHTaKTy BU3IHAYCHHX opr_‘aHimiB
yaiBinBl BANKIMBHX HH HYTTECBMX TOMyNsuill i3 sabpynseHnamu «u iHmmMu
(paKTOpaMH BILTHBY. Ha cTopoHa np.oﬁnemn JajieK0 HE 3aBXIH }'Ipm‘fmae'rbcx o
gpard i HEPIIKI BHIANKH, konu Ginbm HeGesnesHuM (mOTeHiilHO) QaxTopam
'B[].TIHB_V, afe, U0 TPAKTHYHO HE MANTE KOHTAKTY 3 BEIHKHMH KOHTHHISHTAMH
ocoBHIB, TPHALISETBCS Olnpl BHCOKRWIT plopuTeT, HiX He AYXKe TOKCHYHUM, ajle, o
BLIABAIOTE HA BEIMKY KiNbKICTh opranismis. Omxe, Tinbku BeeGiunui posrsan
1poGIEMH MOYKE NPHBECTA 1O NIPABUITEHOTO Pe3yNbTATY. : .

3oBciM OYEBHIHO, IO HeoOxinHa opradizallis cHOCTEPEXeHs TAKOK i 34
peakui€io Ha BIUIMB Biotnunof 1 abiotHHoi cxnanoprx OGiochepu. Pesynbratu nmx
RHMIpiB [IOBHHHI LIAXOM BianoBinark (KinbKicro) aktopy by y nizivTerpansHoMy
sapaxenHi GopMmyan (1.6), BHpakeHOMY B OIWHHUSAX IDAHMYHO NOIYCTHMHX
yapanTaxens. Jng abiotnupol ckaazosoi Siocdepy us BignosigHicTs e Ginwm
oucBHMAHA, SIK Y€ YKa3yBanocs BHIUe, opranizauil cliocTepexeHb 3a BIAUBOM
GesmocepeIHEO Ha IFOIHHY NOBHHHMA OyTH Rinjanuli nalismiuuit npiopuTer.

TMigxin, onucanuit BUIlle, A9 BU3HAYCEHA NpiopnTeTis npu sufopi axTopis i
MOKASHMKIB BIAMBY € HalBa@UIMBILIMM €TANOM ¥y HAVKOBOMY oOrpyHTYBaHHI
mositopuury. ITpi BuGopi TOUOK CIOCTEpEXEHHs B IIPOCTOPi | BU3HAYEHH] JacTOTH
cnocTepekens HeoGXiHO NparkyTy Ao Toro, wol 3MiHa HiAlHTerpansHOl BeIHIHHE
y dopmyni (1.6) y umx intepsanax 6ysa npuGAH3HO OJHAKOBOIO. '

Heofxigro BimaHaumMTs, WO BU3HAYEHHA IpiopuTeTis INsd WijcHCeTeM
MOHITOPHHIY IIPH pilleHH} Pi3HMX 3881 MOXE PHBECTH JI0 PisHUX Pe3YABTATIR IyIN
Tore camoro gakTopa Brauey. Tak, 3 ogHoro Goxy, 30ntok Big 30inswenra CO, B
armocepl s Oyme-fxoi eKOCUCTEMM He3HaUHHH, a B 0araTboX BHIAIKax
s6iteimenns CO,; HaBiTh KOPUCHO — BOHO Belle o 30GiNLINeHHS OpOXYKTHBHOCTI
poctud. 3 iwmoro GoKky, NpH pPo3raadl MOXAMBOrO BINIHBY Ha BENTHKI CHCTGMH,
HenpWknaj, Knmimar Hawol mnamern, Aakonudenns CO; Bege no 30inbueHHA
NAPHHKOBOTO eexTy | MOKIMBHX 3MIH KIiMaTy 3 pi3HHMH HEraTHBHHMM
Hacnliakamu gz Giocdepu. _

[Mpusesemo AeAKi MPUKIANH  BH3HAYCHHA NPIOPHTETIB TpHM opradisamii
Monitopuary, Tak, sk FOBOPHTH [P0 TEPHTOPIL, TO BHINHA MpiopHTET MOBHHEHH
Gyru Bigganmil MicTaM, a4 TAKOK 30HaM, 3 SXMX BOJ3 BUKOPHCTOBYETECH R4 ITHTBA, 1
MICIEM HepecToBMLY pHO; IO cepeloBMIIAX — aTMOc(hepHOMY .TOBITPIO i BOA
NPiCHOBOHIY BOAQHM {y [EPLIY Yepry MANONPOTOMHHX); MO IMTpemienTax: LM
NOBITpR — muoy, ABOOKMCY CIPKH, BAKKAM MeTaiaM (PTyTh), OKMCY BYIJIELUO,
OKHCTam a3oTy, Gens(a)UMpeHy 1 necTHUMAAM, NS BopH.— GIOreHHUM HPOXYKTAM,
HadTonponyxram, QeHosaM; 10 IKepenax 3a6py;1He}fH£ (y. MicTax) —
ABTOMOOIAbHOMY — TPAHCHOPTY,  TEMJIOBHM  ENEKTPOCTAHIUAM, HIANPHEMCTBAM
Komboposol meTanypril i .4

Ak nppkAzR MOXKHA MPHBECTH METOA, 32 JOMNOMOTOIS AKOIO BH3HAYATACS
TIpioputerHicTs T8 MOHITODHETY 320pyAdeHb Ha Ileprmii mMixypagosift Hapani mo
MeHiToprury B HalipoGi B 1974 p.

3a1€
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Criouatky Gynu ofpami meski Kpnrepii‘ Ans BM3HAYEHHS npiopHTeTHOCH
3ACHOBAHI Ha BNacTHBOCTAX 3abpymHIOBAYIB | MOXIMBOCTI opramisauii anp
Hmxwe ui xpuTepil nprBoaaTecs B CKOPOUEHOMY BRI, 3

!. Posmip gaxTiunoro um norenuifino MomnuBoro edekTy Ha 310pos
Gmaronony s moxnkEy, Ha KAiMaT 4H eKOcHCTEMH (CYXONyTHI | Bousmi).

2, CXMABHICTB A0 xerpanaun Y HABKOMHIIHBOMY NMPHPOIHOMY CepeoBHf
HArpoMakeHRLO B TORAA] | XapUoBHX NAHLIOKKAX. E

3. Moxausicts xiMivnoi TpancdopMmanii y (isnuaix i G10MOrUHEX CHCTEMS f

Y Pe3YIbTaTi HOTO BTOPMHHI (NOMIPHI) PEYOBHHK MONKYTH BHABHTHCA 61.11 f
TOKCHYHHMH 9H HIKIITHBHMH.

4. MoBLIBHICTE, PYX/IHBICTh.

5. dakTHuHi M MONIHBI  TpeHaH
HaBKOTIWITHbOMY CepefoBHILi i (un) y moguHi.

6. HactoTa i (41) BENHYHHA BONKBY.

7. MOXKIHBICTh BUMIPIB Ha JakoMy piBHI B PisHAX cepeIoBAmAx. ‘

8. 3HaveHHd U OMIHKA MONOKEHHA B HABKOJMIIHEOMY TPHPOIHOM
CepesioBHILi. x

9. IlpnpathicTs i3 mOrnAfy 3arankHOro NOLMPERNHS 1S PiBHOMIPHHX BEMIpil
y robasbHii i cySperioHanbaiii nporpamax.

Bennxe uncno 3abpynnens Gyno owieno B 6anax (sig 0 o 3) o K())KHOM}'

Bupobenux kpuTepiis. [lo HaiGirsmnx cymax Gatis Oyan BM3HA4eH! npiopuren
(4HM BHIIE CYMa, THM BHLIe Npioputer). 3naiieni s Takwuil cnocié mpiopurern noTiv
Gymu po3buti Ha BiciM Kiacip (duM BHmE Knac, ToGTo MeHule HOTO HNOPAZKOBHI
HOMED, THM BHILE NPIOPHTET) 3 YKA3iBKOK CepelOBHILA | THIY NMPOTpaMu BHMIpiH
(iMmakTHEA, perionansHuit 1 "GasoBuii”, rnobBaneunit). Huxue DpHBOIUTHCH
pesyapTyioua TaGuuus (rabn. 1.4) 3abpymmioiounx  pewoBMH {3 ykasiBkowd
npiopuTeTis i oporpaM BuMIpiB. -
bynu Takox mnepepaxoBasi BuIM BUMIDIB, fKi BapTO NpPOBOHTH, KOMH
3a0py/HIOBAY caM 1o cobi BakKKO BUMIPIOEThCA (HenpsiMuit MORITOpHHT). s 11p0rdd
NoTPiGeR BUMIp HACTYTIHHX BEIHYHH! )
a) iHamkatopie fKocTi BOAM (Komo-Gaxrepii, BITKs, XIIK, cuuBO- 3eneHi
BOAOPOCTI, TXHS [IePBHHHA nponyxmamcrb) ;
o B) IHJJ,HhaTOPIB AKOCT] IPYHTY (CONOHICTH, BINHOWEHHS KHCIOTHOCTI i)
AYKHOCTI, 3MiCT HiTpHTiB | OprawiuHOre asoTy, 3MicT rpyHTOBHX opramqﬂnx
pBHOBHH),

B) IHLMKAaTODiB 3OPOB'Y MIOAMKA | TBAPHH, iHIMKATOPIB Nopa3Ky pociHH
(BHIAZKH 38XBOPIOBAHE, TEHETHYHI HACTIIKH, YYTIHBICTE 10 MKIB);

I) POCTHHHEX {HIHKATOPis 3a6py HEHE.

(renfienuil)  koHUEHTpallii

KpiM roro, Gymt nepepaxoBani CcymyTHI crnocTepexeHHS, HeoGXinmi sy

inTeprpeTalii BUMIpIB 3a0pyIHIOBAYiB, O BKIOUAIOTR Bnﬁlpxom Me'reoponorlqm,
rigpoaoriuni i reoisnsHi TapaMeTpy; BHI i CKIAX A1€TH i TeaKi i,

Ky

Tabaaug 1.4 — Kaacudikagia npiopreTnnx 3abpyAnoouyx peMopHE INo Kiacax

npiopATETHOCTI
Knac THn OporpamMu
nrp!;" 3abpyanI0104a PEUHOBHEA Cepenosmue oamipis
] | yeTHOCTL :
[ Jlpookuc c1p}(u fttoc 3Ba>1<em HACTKH Flogitpa LPE
' Panionyxmion ( 950+13Cs ) ! Iia L,P
!“fﬁ,_‘1 QuoH " Tlositpa LEBE(s
i crparoctepi)
JEAT i iHoi xnopopradivii 3'€qHaHHAs | Biota, moniHa P
Kanmiit 1 Horo 3'eAHaHBA Iwca, noawHa, Boga I
1. |HiTpaTH, HITpHTH TurHa BORa, Txa I
OxMCITH a30TY [ositps I
IV, |Pryte i1l deanansHs Ixa, Boza ILP
' CuuHellb Togitps, Txa I
: JIBOOKHC BYTIELHO “Tlositpa B
V. |Oxuc Byrneuio Toeitps I
Hadrroyrneposmui Mopceka Boga P,B
VL |@nayopiau Ceixa poga I
Vil,  |AlBect Iositps !
Muw'sg [TuTHa BODA I ’
VII. IMixpoTorcHHM bxa LP
‘Mixpo6Gionoriuve sapakeHHa Dca LP
:PeaxTHBHI BYTNEBOIHI Mositpa I

HpuviTica: B — Gazosufl (rnobansuuil), P — perionanbuui, | ~ iMnakTaui.

Ha pauifi wapami npH BU3HAYEHHI NpIOPHTETHHX 3a6pyIHIOBaUiB _6y1m
BHKOPHCTAH]I feski NixXoln, BHKNAJeH] BHLIe, OJHAK, Ha Wailk, JANeKo He Bei (ue
fyT0 BpaxoBaHO, 30KPEeMa , PO3MOALT 1 KinsKicTb Opramiamip, 10 BCTYMAOTH ¥
KOHTAKT i3 3a0pyauIoBadami, nel gaxrop BPAXOBYBABCA TLIBKK 1:1061.111-10). .

TakuM UHHOM, OpPraHi3ailift MOHITOPHHTY, HaBiTh OpraHi3alis MOHITOPHHIY
AHTPOMOreHHHX 2abpyIHEeHb, € BHHATKOBO CKIANHONO, Gara'rcfnnaﬂomro' 3anayeto.
Hespaucaroun pa psid cripod, He po3pobieHa e NOCHTh MOBHA 1 JOCHTE HITKA CXEMa
Bararoni,oBOro MOHITOPHHTY amponoreHan 3IMiH HABKONHINHBOIO MPHPOTHOTO
CepenoBUINa,

MaoTses Benuki nponoaﬂuu N0 PO3BHTKY rnoGaanox CHCTEMY MOHITOPHHTY
B OCHOBHOMY Hi pO3pOSKH BONOZIIOTE ABOMA lCTOTHHMH. He,ugﬂlxamn mo-riepiue, Y
FPONOHOBAHMX CXEMAX HEMAE POIMENKYBAHHA MPK RiAMBHICTIO, 337a%aMH  BXKE
icHyI0uMX reo(blanqﬂux cityxk0 i [IPONOHOBAHOKD CHETEMOIO Momropm{ry, TEO-TIPYTE,
Y L4X MpONO3nIiaX NepenidyroThes WHCTEHHI BifoMi napamMeTpH, aki HeobximgHo
BAMipoBaTH ATTA  AHanily CTaly CepenOBHINA  B3aradi, piIko OPaKTHYHO

dopmymoeThes MPIOPHTETHICTD IMX NAPAMETPIB.
Yee e MPUBOLHTE  JO TOro, WO 3ANPONOHOBAHI CXEMH TI0OalBHOIO

MUHETOPHHF}’ Ayxe NOBIRBHO BITPOBAIMKYIOTLCA B KHTTH. OnHax MarTECH Aedaxi
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poapoBKa (y ‘ToMy uMeni peanizosani) pisHux LLIBOBUX, ale OKPEMHX CHOTe 4

MOHITOPHHTY, 110 CTEOPKIBAIKCS B 3ATIEKHOCTI BLIL BUMOT, IPONOHOBAHUX KUTTIM, r

HasfiBHHX MOXNABOCTeH. [IpHKIaIOM MOXKYTh CITYHKUTH CHCTEMHU BHMipiB 3abpynHe
MOBITpA B MicTax, rnofaibHa CHCTEMa CIOCTCPEKEHh 32 BHIANAHHAM 3 Ollalas
TPHTIEO | IHIEHX TOBrOXHBYUHX paniocakTHBHAX i30ToniB. MOXHA IIOCTATHCA Tako#§
Ha THACKCTEMY GOHOBOTO MOHITOPHHTY, LIO OPraHi3yeTsCi B nanui wac Ha Gas§
Siocdepunx 3anosionukis (mpo el powmaguime rosoputhes B 1L 5.4). Tax
DiACHCTEMH, Oe3yMOBHO, IPAKTHYHO KOpWCH i, sk mpasuno, MOXyIp Oy 4
MOIY/TAMH NOBHOY (r100aTbHOT) CHCTEMU MOHITOPHRTY, TOMY IXHE OGI'pyHT}’BaHHSL
OrfUC € BAWJIMBEM, 4 IXHif BHECOK - XOIUTOBHMM IipH opragizanil cncTeMHy
6araToIiAbOBOr0 MOHITOPHETY . . :
CripoSyeMo NPHBECTH KIACHPIKALITO nigxoxiB A0 CTBOPEHHA GiNmbu-MeHH]
[OBHWX CXeM BaraToLifbOBOTO MOHITOPHHTY, 3 TAKOX MOMX/HBHX (UM ICHYHOUHN
MLIXOAIB 10 CTBOPEHHS PI3HAX NiJCHCTEM MOHITOPHHIY. _
Sk ykasyBanoes BuuIE, Yke DYHKIIOHYIOTh (YA MOXYTh 6y oprauizosanij
pizHi CHCTEMU CIIOCTEPEXeHS, OUIHKM 1 IPOTHO3Y cTaHy HPHPOAHOTO cepexoBuia |
obMemeHHX (JIOKATBHHX) TO CBOEMY pO3Mipy i 3HaUeHHCRIH CHpAMOBAHOCH
macirrabax. Taki ACHCTeMH HacTO BHPILIYIOTE OKpeMi KOHKpeTHi safaqi. Boug
MOXYTh POIITLAATACA AK HACTHHA LHOCHUTB moBHOi CHCTEMH  MOHITOPUH
crpsMoBaHoj Ha pillieHHA 3agad OUIMKM AHTPONOPEHHAX amin y ©Glocdepi
BUAB/ICHHS TIPHUMH, [DKEPEN TAKAX 3MIH (M 3MiH, MOXTHBAX ¥ Ma#byTHROMY),
[lepry Hix mepelT Do Kmacubixauil iCHYIOHMX UM MOMIIHBHX CHCT
MOHITOPUMHLY, PO3TIAHEMO AEAK] YHiBEPCATBHI MAXONE.
Hait6inbwr yHiBepCATEHMM TIAXOLOM € OpraHisauis rnobansHol cHeTeM]
MOHITOPHHTY 3 OZHOYACHHMM PILIEHHAM YCiX BMHWKAXOYMX IPW bOMY 3a1ad. Tyi
fe3yMOBHO, MOXHA BHAUTMTH MOHITOPHHT ~ aHTPONOTEHHIX 3a0pynHeHb
AHTPOTIOTEHHHUX BIVIHBIB | 3MiH, He 3B'S3aHUX 13 3aDpy AHERHAM. ]
Hdpyruil HanmpsMOK 3BHYAHHO BRIKYAOThH B eKOTOTIYHKWA MOHITOPHHY
OUEBHIIHO, LIO MOHITOPHHT 336pyAHEHD | 3B'R3aHUX i3 HUM €DEKTIB, WO BHHAKAIOTH,
Gioctepi (i B nmepmry wepry peakuiii GioTh), Takox, fie3yMOBHO, € CKIIaA0B0]
4aCTHHOI) EKONOriYHOTO MOHITOpHHTY. lpyrHif HAnpsMOK HepiiKo 3B'A3yIOTH A
BHKOPUCTAHHSM NPUPOHKX PECYPCIB i Y 3B'A3KY 3 UMM i BIIHBOM Ha IPUPOIR
MOAMHA, 8 TAKOK |3 BIUIAEOM Ha RIOACBKY NiS:IbHICTh NPUPOAHHX, CTHX1HHH
fipoliecis (i BILTHEOM TIOAHHH HA POIBHTOK LUX npouecis).
Takuii niaxiz sHafiuos sigoGpaxenns y GopMymosatHi [nobaibHOT CHCTEM
MOHITOPHHTY HaBKOMMiuHbOro cepenonua (TCMHC), wo po3poBmoeThes MO JIiHY
JOHEIT i B MixHapoxmiii nporpami Aif niei opramizauil. Opnax na [lep i
Mikypanositt Hapami no Monitopuwry (Haiipodi, 1974 p.) TepIIOYEPTOE 1y
TiPIOPUTETHAM HADPAMKOM Y CHCTEMi rIoBGaTsHoro MOHITOpUHTY GyB BHIHAHHN
MOHITOPMHT 3a0pyaHeHp HABKOIMIIHBOTO MPHPOIHOrO CEpenoBHILA i 3p'a32HHX, §
HHM QAKTopPiB BNAVBY. 4
CnocTepenenis nependaqacTea IIACHIOBATH HA  IMIAKTHOMY (pineH
CHTBHOPO  BILIMBY B JIOKANBHOMY MAcINTadi), perioHafbHOMY i GoHOBOM
"Gaz0BOMy" PIBHAX. ' 4

Slx yke BiasHauanocs, HpH 3diHCHEHHI HACTLILKH yHiBepcalbHOI CUCTEMH
MOHITOPHATY 3OBL?iM HeoBXinHo 3HaTH GoHoBWH cTaH Gloctepn (4K y KaHHH Hac, 1K
iB repion A0 TOMITHOTO BIUTHEY NIOAHHU).

doxoull rnobanprmit cTas Giocgepy nependavacTsCA BUBYATH Ha TAK 3BAHMX

oroBHX "6a30BHX" CTAHUIAX, IO OPraHi3YIOTECA B pAanl kpain, 3okpeMa, B Yxpaini
ga Basi GlocdepHnx 3aM0OBLIHHKIE.

Ha maF 1.6 rokasaHe pe3TAllyBaHHA (POHOBAX (as0BMX 1 perioHaTBHMX
crasuii BMO no BUMIpy 3a6pynHenHs armochepy i GlochepHix 3anoBi AHHKIB.

dovoBui CTAH CepefOBUIA B MUHYIOMY A0 NOUATKY BILTHBY JIOZHHH MOXHA
BiHOBUTH 33 JIAHMMH 8Hani3y Kielub CTapux ‘u Bike 3arubaux Jepes, Ipob pidHHX
apis LOZIOBKKIB, JOHHAX BiAKfTaIeHb (Tak 3BaHMH icTOpHYHH MOHITODHHI, 4K
aNeOMOHITOPHHT).

Besymorno, yHiBepeansnull miaxin siabusae bOPMYIIOBAHHA HALIIOHATBHOTO
MOHITOPHHTY CTaHy NPHPOJHOrO CEPSIOBHILA B paMKax okpemol KpaiHH,

Tipy xnacuéikauil pi3ux nifXomiB, Mpk opienTallil NijCHCTEM MOHITOPHHIY
A 3IHCHEHHS BU3HAYEHHX pineit MOUiNEHO BMALMHTH MiACHCTEMY CHOCTEPEHCHD
(owiBKH 1 NPOrHO3Yy) 32 PEaKUield OCHOBHMX CKIALOBHX Giocdepn: abioTHuHOT
cxnagosoi  (reodisuunnit  Monitopunr) i GioTHyHOl cxnagosoi  (Glomoriumnui
MOHITOPHHT). '

Jlo reothizuunoro MOHITOPHHIY BIAHOCHTBCA BU3HAYECHHA peakuil abioTaunol
ci18;10801 K ¥ Mikpo-, Tax i MakpomacwTadl ax 1o peaxuil i BHIHAUEHHA CTaHy
BETMKAX CHCTEM — THOTOMH | knimary. CIOMM % BiTHOCHTBCA MOHITOpHHT HeoGXinHNX
ang ixrepnpetauii mawmx npo saGpynHenHs, MyTHicTs aTMocepn, BHGipxoBUX
METEOPOTNOTIYHIX 1 MiAPOMOTIYHAX XapaKTePHCTHK CEPeIOBHIIIA. Mo wiei mincucreMu
MOWITODMHTY .MOTPi6HO BiAHecTH 1 MOHITOPHHT pi3HHX eleMeHTiB HeXHBOL
cknanoBoi Siocdepn, ¥ TOMY THCIE KOHCTPYKUiH, SYIHHKIB, CTBOPEHUX JIFOARHON,

OCHOBHOMK 3a7ayeto  GioNoTidHOMO MOHITOPMHIY € BH3HAYeHHA CTanHy
Glotwunol ckiamoBoi Giocthepd, T Blaryky, peaxuii Ha AHTpOTIOTEHHHH BILTHB,
BH3HaueHHA ByHKLIT CTaKy 1 BIAXHIeHAS el Gynxuil Bif HOPMATLHOTO IIPAPOIHOTO
CTaHy Ha pi3gAXx PIBHAX! MONEKYIAPHOMY, KTITMHEOMY, OpPTraHi3MEHHOMY,
NOMyAALiAHOMY, PiBHI CTIBTOBAPHCTBA.

Jocaimxenns 3MiCTy Pi3HHX inrpeaierTis y Gioti JMite yMOBHO MOXHa
BiiHecTv o GiomoriwHOrO MokiTopuHTy. lle nMTaHHS BiTHOCHTECH IO BUMIPY
3afpynmiopauie ¥ pI3HMX CEPEAOBMIIAX. Tlo 6iofoTiYHOre MOHITOPHHTY MOXKHA
BIAHECTH TakoW CTIOCTEPEMERHs 38 cTanoM GiocepH 3a AOMOMOTOK BioTorivAnx
InanKaTOpIE. :

BionorigaMit MOHITOPEHT BKNIOYAE MOHITOPHHL XKHBHX OpTaHi3MiB-TIOMy IR
(mo ix wncny, Giomaci, WIMBHOCT! Ta iHLMM QYHKUIOHATBHHM i CTPYKTYPHHM
O3Hakam), 110 TigKaHi BUIABY. Y LiE [iACMCTEM] MOHITOPHHIY JOULTBHO BHALNUTH
HACTYNHi criocTepekKeHnA.

4) 3a CTAaHOM 3IOPOB'S MOIHMHM, BIVIHBOM HABKOJHMLIHBEOTO cepeloBHIla Ha
TONKY (MenrKO-GIOMOTI9HIE MOHITOPRHI),

6) 3a HalfRAKTUEIIIVIME NOMy ALIAMK AK i3 MOTTLANY icHYBaHHSA €KOCHCTEMH,
WY xapakTepraye ¢BOIM CTAHOM GoaromonyyuMs Ticl ¥H (HIIOT eKOCHCTEME, TaK i3
Normsiny penuxol rocnoAaperKOL HinHoCT] (HANPUKA, KOLITOBHI COPTH pub);
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) 3a Halbimem yyTTeBMMHM JO Jaworo Bray BILIMBY (alo A0 KOMIREKCHOTO
pnBY) [IOHy:l:lHIlii{MH (qanpnxnan, POCIHHHICTS 0 BILTMBY ABOOKHCY CIPKH) 4M 3a
ngpHTHUEAME" TOMYNAUIAMH CTOCOBHO JAHOrO BILTHBY (MarpHKIaZ, 300MIAHKTOH .
epiitrypa B 03. bafikall 10 ¢KMIaHb LEMIOIO3BHX MiLIPHEMCTB);
r') 34 TONYASLISMH-iHIHKATOpaMH (Hanpuxna;{ THTIATHHKY). .
! Qcobnvee  Micue B GLOJ'IOI“NHOM)! MOHITODHHTY [OBHHHHMA 3afiHaTH
[eHeTHIHHA Momropunr (CIOCTEPEKEHHS MOKIMBAX 3MiH CIAJKOEMHMX O3INAK Y
pi3HuIX MOMYJALIH).

ExonorivHui MDHITOPHHI‘ €, DYeBMAHO, Gilbil YHlBepcaJlLHHM LI OXOILTIOE
purans 1 BlOMOTINHOTO, | reoQi3HYHOro MOHITOPUHTY B IXHBOMY TiCHOMY 3B'H3KY.
Ll 0COBTHBO BANKIHBO, KOIM CHOCTEPEXKEHNS 3/IACHIOIOTECS Ha PIiBHI EKONOriYHHX

)

cuCTEM.
leuye | imma kKnachdikanid. MOHITOpHHr NiAPO3AIMAETRCSH HA TP CTYWIHI:
gepwia CTyMiHe — Gioexonorivsuit  (caHiTapHO-TirieHiYHUA) MORITOPHHT, IO

GETIOMAE CIIQCTEPEXKEHHA 32 CTAHOM HABKOMMIUHBOTO CEpeloBHIUA 3 DOINANy i
BOAEBY Ha CTAH 370POB'A IIOHHI; IPYTa CTYMIHb — Te0eKOIOTI9HUH, Te0CHCTEMHUI,
[PAPOIC-TOCTIOAAPCHKUHA MOHITOPHHS, IO DOWHPIOETSCA HA CIIOCTEPEKEHHA 3a
aMIHOK MPHPOSHUX E€KOCHCTEM, MEPeTBOpeHHAM iX.y [PHPOJHO-TeXHIUHI; TpeTs
crynip — Giocdepruil MOHITOPHHT, 110 OXOIIIOE. CIOCTEPEIKeHHA 32’ NapaMeTpaMu
locthepu B rnofanpHoMy MacTabi,

Jye BakKIMBMM i3 IOTIATY NPAKTHYHMX il Npy opranizallii MOHITOPHHTY B
Gyne-ikHX MacmTabax, i3 Oymb-AKUMH UinAMu (HEAPHKNAD, OpH oprawizauii
HAIllOHAIIEHOTO MOHITODHHYY) € MOHITOPHHF 3a0py[NHICIOMAX DEYOBHH 1 IHINHX
($akTOpIB BIUTHBY B Pi3HUX CePelOBHLLAX.

MOoHITOPHHT ¥ pi3HUX CcepeoBHllaX (pilHEX CepeIOBHI) BKITIOYAE!

— MOHITOPHAT [pH3EMHOrO Iapy atMocdepd i BepxHEOI aTMochepH,

MOHITOPHHI &TMOG(ePHHX OTIaziB;

— MOHITOpHHT Tizpocdepr, 10670 TOBCPXHEBHX  BOX cywi (pu( o3ep i
BOZOMMHEIL), BOL 0Keadis i Mopis, NinzeMHEX ROA,

— MOHITOPMHF nitocdepr (Y Hepuly depry, rpyﬂry) MoXNHBO BHALIKTH
MOHITOpWHT aTMOc(epH, OKeaHy, HoBepxHi cynr (i3 pikamu i osepami),
kpioctheps (CKNAI0BUX KINIMATHYHOT CHCTEMM).

MoHITOPHHr 3MICTY PISHHX DEYOBHE YV KHMBOT CKAaROBOY 610c¢)epn {bioti)

TakoXK Moke ByTH BigHecennH 10 IBOTO BUAY MOHITOPHHTY.

QOcobmupy ysary GOTPIGHO 3BEPHYTH Ha NEPEXOIH PI3HWX PEHOBHH 3 OAHOrO
CepenioRMiLa B iHIIIE TIPH NEPEHOC], OMMPeHHi | Mirpauii 3a0pyAHIOOYHX PEHOBHH.

He MeHIm BaXTHBOK 3 NPAKTUYHOI TOYKH 30Dy € Knacmbmaum CHCTEM
MOBITOpHHrY No paxTopax i [kepenaM BIIIKBY.

Monitopusr GaxkTopiB  BIUIHBY — MOHITODHHI pi3HuX 3a6pynHmBaqu

onil GiocheprHx i iHMAX 3anoBi THAKIB.

3ATOBIZHHKIB

=

0 Cm.

FCKCHOTO MOHITODHHIV Ha Tenp

. OHOROIO KOM

4 — g, 5 — 3annaHoBaH} (3 BUIHAUEHIM TOTOKERHEAM), 6 — NPOROHoBaN] (03 BH3HAYEHOTO TIONOKEHES), 7 — cranuii

Mamonok 1.6 — Mepexa 6asopnx i perionancunx cragniéi BMO no samipy zabpyancnns aTmocdepn i mepexa biocdrepux
Perionamsri cranoii: 1 — mitoti, 2 — 2a1umaHosani (3 BU3HAYEHHM MONOXCHAIM), 3 — MpoLOHOBARE (563 BE3HAYCHOIO IIQIOKEHHS).

g (erpegienTanii MOHITOpHHI‘) i iHmHX HaKTOpiB BNIUBY, X0 AKHX MOKHA BiHECTH
E §  cxTpomarnirHe BHUPOMIHIOBAHH, TEILIO, mymu ' :

o Ty, y nepiy vepry, MORITOpHArY MOBUHH] 6yTu Miiiani HalGinbII MKILIAB]
g - QaKTOpH BILIUBY, TOKCHYHI pedoBHHH, HafGLmewr cTifiki i pyxausi (MobinbHi), mo
2 o MeEoTh Toxcmuni ROUIpHI MPOTYKTH, WO YTBOPATLCS NIPH PO3NAA] | NepeTBOPEHHSX, i

} Helesmeymi npu BrMBax Y CHONYYEHHI 3 IHIIMMM  pedOBHHAMH. QOueBHIHO,
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13.Kputepli 118 BU3HAYEHHA IPLOPUTETHOCTI CIIOCTEPEKEHD ¥ PI3HHX NiACHCTEMa]

MOHITOPHHTY.
14.TTpoGnemy A0TYCTHMOCTI EKOOTIMHOTO PUBHKY.

MOLOYINb 2. EKONOTIYHWUIA MOHITOPUHI

Tema 2.1. EXonori4HUA MOHITOPUHT — KOMMNIEKCHUA MOHITOPUHT
Biocdepu

ExonoriuHull MOHITOPHHT € KOMIIEKCHOIO IACHCTEMOI MOHITOPHHTY

giocepy; BiH BKIIOYaE CIIOCTEPEKEHHI, OLHKY i NMPOrHO3 BHTPOIIOTEHHHX 3Mif
cTaHy aBlOTHHHO! CKNanosol Glocthepr (y ToMy uucai 3MiHH PiBHIB 3a0pyiHeHH

NpUPOAKAX CcepefOBMIL), BLATOBIAROT peakuil ekockCTeM Ha 1i 3MiH# | aHTponoreny
aMiHM B €KOCHCTeMax,  3MiH, 3BM38HMX I3 BIUIHBOM sabpyareny
CitBCHKOTOCTIONAPCHKHM BUKOPDHCTaHHAM 3EMENb, BUpyOKow micy, ypOaHisaiieroy
.. TAKHM YMHOM, SKOMOTIIHHEA MOHITOPMHI MICTHTE ¥ cobi Ak Gionoriuumil, Tak
reopizuunmit  {PiznHui)  ACTEKTH. HeofximHow  yMOBOK  YCTILIHOMY
ququinHysagHa elfonoriquoro MOHITOPHHTY € BHMOr, wod 9K K‘iHHef.Hf.i pezyNeTa
J4BIIACH OIiHKA | NIPOrHO3 CTAHy €KOCHCTEM, OLIHKA EKONOTIMHOI PIBHOBATH
EHOCHCTEMAX, '
Jlana BMMOTA i BIADI3HAE CHCTEMY eKONOTIYHOTO MOHITOPHHTY Bil iH
mincucTeM  MOHITOpMHTY Giocdiepu, MOHITODHHTY IIPHPOLHOIO cepenoBHIIg
HAMPUKIAL, KIMAaTHIHOIO MOHiTOpHHETY. KaimaruuHyil MOHITODHHT i €KONOFidH |
MOHITODHHT MaKTh arato CIiinbHOTO, Anf 060X XapaKTepHa LIMpOTA OXOILTEH ]
exemenTin Giocdepn. Tak, KiiMaTU4HWE MOMITOPUHT BKIOYa€ MOHITOPHHI CTA
CIiMATHYHOT cHCTeMH (aTMOChepa — okeal — MOBEPXHA Cylli — kpiocepa — Oioray
OaHaK Y KTIMAaTHYHOMY MOHITODHHTY NepefadacTses Auiue 36ip TAKHX 1aHHX, O §
QCTATOYHOMY TH/ICYMKY [O3BONATE OHIHMTH MOMIMBI 3MINE KIIMaTy (Y JaHOM
UKL HeoOXINHO 3HaTH NMIle cTaH GioTH, 10 BIMHBAE HA 3MiHY anpGe
noBepXHi, 1o nigcTHnae). '
OcoGIuBe 3HadeHHs EKOMOrMHMI MOHiTOpHHT HalyBa€ A OLHKY CTaH
giochepH B LIMPOKHX Macwirabax, ax A0 rodanbHOTO. ]
Came ToMy po3poSKa Teopil MOHITOPHHTY 3 NOrAAY OUiHKH cTary Gioctep)
pa (poHOBOMY rI0GansHOMY i perioHansHOMY DIBHSX OJepxaia B OCTaHHI POKH
wmpokuil possuroxr, Il nmiranus Oyiu migEaTi nip uac ofrosopeHHs Nporpamy
IOHECKOQ "Thonnea i Giocdepa” ("JlocniikenHs 3a0pyAHCHHA HABKOMUIIHEO 3
[PHPOIHOTO CEPESOBHINA | ROTO BILTMBY Ha Giocgepy” Ha CHMNO3iyMi 110 NPOEKT)
"BiocGepui sanosiasmku” [1]; | 6y Giaeur metansho cOPMYNLOBaHI QCHOBH
HAOPAMKH  CKOTOTIMHOTO MOHITOPHHIY i nporpama ixHpOro 3iifichenns. Y Hul
MICTHTBCS NIPOTIOZHIA MPO OPraHi3allilo creLianbHol, NoCTiiHo ailouol EKOJIOTIY
cmyxGu, 10 BiAnoBiae y¢iM BHMOTaM eKONOriHOro MOHITOpuHry. ¥ [mofansnil
ccTeMi  MOHITODHHIY HABKOHMIIHBOTO CEPElOBHLIA (TCMHC) exonoriunoM
MOHITOPHHTY EPHAINAETECS BH3HAaYEHA yBara. CéhopMyAB0BAHO, LIQ SKOIOTIYH
MOHITOPHHT NoBHHHMIE GyTH 3B'A3aHMH 13 1BOMA OCHOBHHMMHE 3a139aMK I'CMHC:
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1y oulHxow  KpWTHUHMX mpolneM, [0  BHHHKaOTh
cil LCEKOTOCTIOMAPCHIOT AiAALHOCT] | 3eMISKOPHUCTY BAHHS;

2) ONIHKOK peaKlil HAIEMHHX eKOCHCTEM Ha BIUIMB  HABKONKIIHEOTO
[pHPOLHOTO CEPEOBHIIA. :

[IpaxkTH4HO B rnobansHifl cucremi, wo nepeabauena Ilporpamoo OOH i3
ppobieM HABKOIMIHBOrO CePEROBMLIA (FOHEIT), min eKonOTi4AMM MOHITOPHHTOM

03yMIETBCA MOHITOPHHE pecypcis Glocdepy, o noHeBAIOTECT. JI0 exonorivnoro
VOHITOPHHTY BIIAHECEHHH TaKOK MOHITOPMHT CTaHY [PYHTY, POCTHHHOIO TOKPHRY,
ONAHIX PECYPCiB (TiAPOMOTIUHAE LK), MOPCRKHX pecypeis, MOHITOPuET Giocdepd
(6i0TWiH0'1' cKIag0BOL). ' .

Y pamxax moGanbHOro MOHITOPHHTY 06roBoprerbci Npolnema ouiHkA
pOBIARUX PEAKIil MOPCHKHX | HAICMHHX SKOCHCTEM HA BIUIMB HABKOMMMIHBOrO
cepencBMma, 1o, GesyMosHO, € HaHBAKIHBINOW  CKIAIOBOIY  YacTHHOIO
KONOTTYHOT0 MOHITOpMHETY. Jl14 OHIHKM BOAKBY Ha HA3EMHL €KOCHCTEMY Y BEIMKIX
maciutabax Moxe OyTH BMUKOPHCTAHA, HANPUXIIAL, inpopManis Opo aminy nnomd
TPOTIYHIX i THCTAHMX nicie. QueBnaHo, 1O Taki AaHI MAIOTh BaXJIHBe 3HAYEHHST 1
1 Mogeni TIOOATHHOTO HKKITY BYTICIIO.

Bpakacrbed Takow, 10 AOCHTh  OpencTaBHHUBKI cnocmpex{enﬂ'ﬂ 34
[MPKYISALIEI0 PeHOBUH, L0 BHKHIAIOTECA B atmocdepy i mOTIM Ocigamdmx Ha
[OBEPXHIO, IO MiJCTHNAE, MOKHA OPTaHi3yBaTH HA NOPLBHAHO HEBENHKiit KinekocTi
cranuie (9-12). - ‘

Ins olLiRKH Kpumq}mx npobieM, 3B'M3AHAX i3 TIPAKTHROIO ciALCEKOTO
rociojapeTea 1 3eMJIEKODHCTYBaHHA, nepenfauaerecd  POGMIH  nepionuune
KAPTHPYBAHHA MICBKHX pafionin, pafioHiB OnycTemoBAHHI, BHPYOKM | Hacamxenb
nicip, mpuOSPEMHKMX 30H, 3POIIYBAHHX i He3polyBaHHX CINBCEKOTOCHOHAPCEXKHR
jeMenh, paioHip Biunoi MepsnoTH, 3abomodeHuHX 3eMens, BiIIKPHTHX ripceKuX
pozpobok. JueBHIHO, WO paliioHA OMyCTERIOBEHREA MOKYTb CITYXHTH IHIHRATOpaMH
KTMATHYHEX 3MiH — 3MiHa IXHBOI Dol Beae 10 3MiHM ansbeso 3eMHoT MoBepxHi;
pafion BUpyOKM | Hacamkenb JiciB Bawausi And ouinox ansbeno i kpyroeopory
SloreHwux pedoBHH; [NpHOSPEXKHL 30HH - IyXKe nigfaHi BONMBY NIOXHHH,
¢i1bCEKOMOCNOAAPCHK] 3eMII  MPSMO 3p'A3a8l 3 BHPOOHHLTBOM IPOACBONECTBA,
Gamamc 3pOLLYBAHMX | HEIPOUIYBAHHX 3eMelIb BILIHBAC Ha rigponoriyumi K,
epexerns i pomodicTs FpynTy. PafioHN BiMEOl MEP3ROTH € inavkatopamu aminn
KkniMaty; 3abonoueni semii Uikapi #K IHAMKATOPH 3PYIIEHD Y MIAPOIOTINHOMY THKNI.

Tlporpama ekonoriuHoro MoHiToprury (GOROBHX 3abpyaHeHs Giochepu I
Biarvky Gioorinmix cucteM Ha Ui 3abpyiHeHHs NOKTATNO POSIIATIACTRCS B TeMi 2.3

ITponoHY€TbCA OpraHisyBaTH KOHTDOZb 38 CTAHOM CTAIOHHHX MpPHPONHUX
eKocHCTeM | 3@ IXHIM AHTPONOTEHHMM TEPETEOPEHHAM, a TaKOk 3icTaBiIeHHA
PETIOHATBHEX XapaKkTepucTHK  CTaHy NpMpONHOTO CEpefOBHMINA  aig TXHLOTO
Y3araipHEHHS [0 3HAYEH, UIO XApPaKTEPH3YITh TnobaIbHHH CTaH.

[lig wuwac obropopeHHs GYHKUIOHANBHUX  XAPAKTEPHCTHK  eTalOHHHX
OpupogEEX cHcTem 1 Ix#iXx aHTpONOreHHHX 3MIH OCHOBHA YBATA IPHAINACTHCS
SioTHupmM | FPYHTOBHM KOMIIOHEHTaM TIPBPOAEHX EKOCHCTEM, CTIOCTEpeseHRA 38
CTaHoM SKMX [OBHHHO -CYMPOBOMKYBATHCA BHUMIPAMM pagiauiftfioro’ GanaHucy
Temnogoro | BOMAHOTO PEKHUMIB  CepeiloBvLLE i IHIIHX TIOK43HWKIB, 1O

¥ pesynerati
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XapaKTepH3yiOTs (isuuHuil cran cepeposHita. HeoGxinno rtaxox snificHiosag
CITOCTEPEHEHHA 28 EKOCHCTEMAMH, MIAJaHUMH B PI3HOMY CTYMEHI aHTPOROreHHOM
Bi/l 3ANOBLOHMX [0 EKOCHCTeM, O GOPMYKITBCA M{CaAfd icTOTHOJ

BILHBY,
CITPAMOBAHOTO YH HEHAMPABNEHOTO BIAMBY 3 BoKy MOIMHH.

Sk iuTerpaibHI TOKa3HHKH, II0 X&PaKIEPHIYIOTh 3IMIHM B EKOIOTiug]

piBHOBa3l, nependauaeThca BHOpaTH HacTynui: 30anancoBadicTs  Glomoriug
NPONYKTHBHOCTI (BifHoWwenHs nepsunuol GionorivHol npomykuii Ao BTOPHHHO
IIBHJIKICTh YTBOpeHHs OGlomoriunol npomykKuil (BiAHOHMIEHHS NPOZYKTHBHOCTL j
saraARKoi HioMacH)} 1 IHTEHCHBRICTE KpYroBopoTy Gi0reHHHX PeYOBHH. )
*+ Tlpu opraHilauil COCTEPEXKEHD 3a 3MIHOK CTaHY EKOCHCTEM ¥ UBOMY e
HeoBXiZHO B NEPUy HEPry NPHAUIMTA yBary MOXKIMBMM AHTPOMOTEHHY
MopylleHHAM | repefynoBi B yMOBaxX BeJEHHs JiCOBOrQ rociloNapcTna, 3eMepose v
i TRAPHHHHULITSA,
TTopsia i3 MOMOIMBOIO 3MIHOK CTaHY €KOCHCTEM Y LinoMy (06yMOBIEHOIO
iHTEIpaTbHMX O3HAKAX, HATIPHKMIAA, 1O 3MiH] fTowl MiciB), LyKe BAXKIHBO 3BEPHY:
yRary Ha peaxuii 5i0OTi4HIX CHCTEM Ha @HTPOMOTEHHHH BILIHB Ha PiBHi opraHisy
normynsnii, cnigropapecTsa. [IpH 1s0My HeoOXinHo peTeInHO BHBHATH piBHEI pizH|
BIUMBIB (i B neplily vepry 3a0pyaHeHs), Mirpanito i Tparcdopmanito 3abpynuiosad
nopaa 3 Gionorianumy edexkTamyu BIMBY Takux 3abpyaxwosadis. Tak, 1os piuesd
OCHOBHHX 3azad nporpaMi "JlroguHa 1 6Glocdepa”, U0 ToNATAOTE B OUIR
iCHYEO4OTO CTaHy MPHPOIHOTO CEpesOBHILA | NPOTHO3OBAHRMX EKONOTIHHHX TPEH
i BIUTKBOM 3a0pyaueHs Oyna copMynsaoBaHi HacTYIAI NINORN, '
|. DBHABNIEHHS IHAUKATOPIB CTGHY HABKONMILHBOIO CEpEdOBHILA,
BiIGNBAOTE 3MIHH B @KOCHCTEMAX, 3B'S3aHi 3 BNIHBOM 3a0pyIHCHD, BKTIOSAHA
supobneHHs KpuTepiie i MeTodonorii a4 oGopy TecT-opradismis.
2, Bu3HaueHHA 3aNeKHOCTI "H03a-BIANOBLIHA peakuis”, L0 ONemKyeTsH)
NIAXOM TIOMBOBHX CHOCTEPEKEHE § Na0OPATOPHAXN exCITepHMEHTIE. 3
3. Amapiz wnsxis i npoueciB TpaHcopmatii, BKNIOYEHHA B KPyroBOpR
3a(fpy/THIOBAYIB B EKOCHCTEMAX, g
Jns umx uinedl nepeafadacThes BHKOPHUCTOBYBRTH Pe3yAbTaTH xiMil!HH_'
0l0JIOrIYHHX BHMIpIB, 4
Biogoriunuif  MOHITOPHHI, HEpO3pHBHO 2B'A3aHMH 3  MOHITOPHMHIY
EKOJLOTITHEM 1 € HOro cKNaI0BOM YaCTHHO, 0GTOBOPIOETECA B LILOMY X PO3IiN.
Sk Gyno BigsHaueHo, 33Ja4ery €XOJOTIYHOTD MOHITOPHHIY € BHIBIEH
8KOCHCTEMAX 3MIH aHTPONOrEHHOIO XapakTepy (Ha GoHi NPHPORHMUX (pnymau'
Bupimati 110 33784y MOXKHA DI3HMMH MeTONAaMH, 3aCHOBAHHMH SK Ha OKpeM)
BUMIpax JCAKHX XapaxkTepHCTHK 3abpymuens Giorw 1 [T peaknii, Tak 1 Ha Gesynur i
BUMipax iHTETpaTbHHX NOKA3HHKIB Ha AyXKe 3HAUHMX Teputopisx. [1i Meronu Sygy3
TaKOX ONMACaHi B gamiit rnasi. TyT e npusegeMo Jeski npuknany i nijxons,. i
BUMEPCIDKACTE BHKIAJ NPHHLWIIB eKONCrivHOrO MOHITOPHHTY, ¥ AKHX mm_)
yBara OyJe 3BEpHEHA Ha BIArYKH 1 peakililo eKOCHCTEM Ha AHTPOIOTEHH] BIAHBH I
HAHBAXCIABILTY QCHOBY €KONOTIMHOMO MOHITOPHHTY. )
Tak, ofHuM i3 HaHOLTBII DPO3MOBCIO/KEHMX AHTPOINOIEHHHX BIIMBIB }
SKOCHCTEMH 038P 1 BOAOHMHIL € mpouec eprpodirauil, Ipy AKOMy NPHCKODIOETHS
ixie crapiuns. Jlo uporo npouecy sene 30inbiuenss OioremHux i oprasivHy

A
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peqUBHH {y nepl.uy 4epry, peoBHH, IO M'iCTﬂTB a30T), WO NonaakTh ¥ Bo,uoiéx‘\m
JEIAKOM 3MUBY 13 3aTOINICHUX TPYNTIB, CLILCHXOTOCIONAPCHKUX HOMB n?ﬁpnn is
KOMYHATBHHMH  CTOKaMH, B wmipy 361m,memfﬂ "UBITIHHA BOIU (36inpieHHA
GIPKOCT]  CHHBO-3@ASHUX Bo;aopocreﬁ_) Y BOAI 3MCHIIYETCA 3MICT KHCHIO) Le
[IpHBOAHTS 110 CKOPOUSHHs HHCENBHOCTI AesKkiX NOMYLLA, Hapfﬁmhm SYTTEBHX 10
giscyTBOCT  TMOTPiGHOI KITBKOCTI XWUCHIO, 1 MOABI TOKCHHIB. T.aKHM THHOM,
CTIOCTEPEKEHHS 38 [IOKASHUKAMM, LIC XAPAKTEPH3YIOTE eprpodikaniio BogoiM, —
Bz KITHBHIL CTEMEHT @KOJIOTIYHOTO MOHITOPHHIY. '

[HIWM NPUKAAIOM cheKTy AHTPONOTEHHMX BINHBIB, IO RHSBNIACTLCA 33
0TIOMOTOT0 EKOIOTIHHOTO MOHITOPHHTY, € 3aKHCIIEHHA IOBEPXHEBHX BOA i rpyHTiB)
y pegynmari BATAJAHH KUCIOTHHX AowWiB (fipy eMICIT BETHUE3HOT KUTBKOCT SO; B
arMochepy)- . . )

. Ipu pH<5,8 y BogoitmMax 3HHKaroTh HaraTo JiaTOMOBHX 1 3ENEHNX BOLIOPOCTEH;
MpeACTABHHKY 300INIAHKTOHY — IadHIl — 3RUKAKTE YKe NPH pré,O. 36inbIIeHHA
aMicTy 10Ha SO%‘ 8 onanax 1o 0.6 mun.’ mpHBOAMTE A0 3Hauens pH=4,6. V

evIETaTi Takoro edexry B faraTe0x JOCIIIMKCHHAX 03epax igenii pH aMeHImATOCH

no ‘6,0-5,0. Bigteopenns pubu Bunpobye nomitauit snaus npu pH<S,S. Tickap,
roneis i (openb LINTKOM 3HHK:AM 3 6araThox o3ep i3 3aKUCIIEROO Bonow.'Mambca
IpUKIASH CEPHOSHHX EKOMOTIHHMX HachifKiB y pesyNsTaTi ITOSBH AETEPIEeHTIB Y
CTIYHHX BOAAX. .

BoznaHi exOCHCTEMHM, ¥ SKHX KWRI KOMIOHEHTH MPEICTABICHL B OCHOBHOMY
BOZOPOCTAMH | HAMMPOCTIUMMA, AK [PABHIIO, WBHIKO pearyiors Ha 3a6py;mem_m:
Lis peaxiia BupaxacThcs abo B IMEHINEHH UMCTA HANBHUX BUIIB, a6o B aMiki
po3MoRiNY uMcensHOCTI 0cobHiB 1O BHAAX (Y nesOypenift cHcTeMi TakHil po3nomut
Hepiako OAM3BKO A0 HopManbHo-TorapimMiyaore). TIpd UEOMy MOMIHBO K
IMEHIIEHHS, TaK | 3001bLIEHHA YUCENBHOCTI OKpEMUX BHIIB (OCTAHHE CIYYaETHCA B
§inbl TOCPAHTHHX BKAIB YHACHINOK 3MEHLIEHHS KOHKYPEHLIT). 3amiueHe TakOX
IMEHWICHHA B PI4KOBHX | O3EPHHX EROCHCTEMAxX Yy pesynsTaTi TxHbOTO 3a0pyIHEHHS
CTIYHMMHU BORAMH KITHKOCT MOTEOCKIB, B £CTYapiAX — KITbKOCT] YIEHACTOHOFHX.

OueBHAHO, 10 TAKA PEAKIlis EKOCHCTEM TAKOX MOXe ByTH BHKODUCTAHA TIPH
OpraHi3auii eKoNOTIYHOTO MOHITOPHHTY | BIPOBAAKEHH! 6i0T6CTYEaH}'{H.

Tarum 4MHOM, B BOTAHHX EKOCHCTEMAX 118 BHABNEHHA BINTHBIB HETOKCHYITHX
OpramiuHux | HEOPraHiMHMX pe4oBHH Moxe OyTd BHKOPHCT2HHH DpOLEC
esTpothikauii, mo cynpoBomkyeTscs 30imbulenHsM  GioMacH CHHBO-3EMEHHX
BOZOpOCTEll, IMMKHEHHAM UM 3MEHIUEHHAM. KinbkocTi pisHUX opradiaMis depes
HEAONK KWCHIO | IIOARY NPOLYKTIE pO3KNajaHHA NNJAHKTOHY, TOKCHHIB CHHBO-
3RNeHNX BofopocTei, 30IMLIIeHHAM reTeporpodHol YacTHHY Giouenosy.

Y Bpnagky venmosoro 3alpyIHeHHS BOLOWM BAPTO 3BEPHYTH yBary Ha
HACTYNHY BIAMOBIAHY PEaKIil0 €KOCHCTEM! 3amina AIaTOMOBUX cniBToBapHC'_rB Ha
3ETeH] | CHYBO-3eNeH] BOIOPOCTI, 3MEHINEHHA BHIOBOT PO3MAITOCT] HARMPOCTIIHX.
Y Buhagky TOKCHMHWX PEMOBHH | PpagioakTHBHMX [30TOMIB 3BepTac ysary

SiUKOHHEHTpauix B ONHOKTITHHHMX OpraHiamMax, CKOpPOUEHHS BMIOBOI PO3MAiTOCTI,
“heensrocTi 0cobHiB GaraTsox BHALB. _ o
' Crenudgiunnm € 3abpyIHeRHs MOPCRECTO CCPEIOBHINE, CriTOBOTO OKeaHy.
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3aCpynurolodi pe4OBHHH, IO HAOXOIATL Y CBITOBHNR okean, HeplBHOMlp
poanomnmorbcsi E HBOMY, | YTBOPHHOTL 00;aCTi OiABHUIEHOTO 3aGpyIHEHHR §
exoUIOTI4HMX 30Hax 13 MakcuMalbHOK Giomaco. Y pesynsiari usoro MOXKIng

MEpEeTBOPEHHS IPHPOTHHX GioleHO31B, 3HWKEHNSA 6ioNori4Ho] IPOIYKTHBHOCT. 3

HaiiGinby noTenuiiiny nefeanexky BAKIHKaOTh Taxi 3a6pynHiorayi, 1x Ha(b
i i mpoayxtu (nonluukniydi apoMaTwdHi ByITieBOuHI), BaXKI MeTtamd (pryj
CBMHELb, Kammid, winb, 0uUwK), xnoposaHi ByrmeeogHi. Hampuknan, smig
mabronpoaykriz y ThxoMy okeadi nocarae 200-300 mapn.”', v Benmkux song
OKeaHy CIIOCTepiraeTsea Ha(ToBa JLTiBKa 4y HadhTOR] PPVIOUKH, 3
Touxuit ‘npunopepxuifi  Mikpolmap oxeaMy €  KOAeKTOpoM  Oararsd
3aBpYAHIOINMX PEYOBIHH, 4 BHHUKHEHHS TUIIBOX BOMBAC HA TA30- i TermooGmf
MPOHUKHEHHA CBITITA, L0 MOXE [PKBECTH 10 EKONOTIUHHUX | KTIMATHYHHX 3MIH.
Baskxi MeTanu DNOLWIMPEH| B OCHOBHOMY B NpuOepeiXHIX i meanr;owx 30
OKCaHY. :
Koecbime}{m HACPOMAUKEHHE BAKKHX METAiB ¥ NNaHKTOHI CKRANAITE 1
10°, komuentpauii y mpomucnosrx pubax ~ y Tuxomy okeari mo 60 Mapa.”!
BaaTifickkomy MOpi — Ha MOpANOK Butle. B okeas HagxoawThk 3Ha4Ha KinbKicTs JJI
floro moxigemx 1 noaixnoposauux GideHwnis (I[1Xb) (ocHOBHHM KaHanoOM Ta -«
HAIXOMXEHHA € aTMochepinil nepenoc). |
Yrpumysanas [TXE y mMopcebkiit Boai (y oxianifl qacTuri ATTaHTHEH) Y 20- :
pazie euwle 3micty OAT; [IXB mac segnky crifixicts, umm AT Koedinie
narpomaenns [IXB MikponnaHkToHOM cKaagaloTs 1,7 10°; ¥ MOpcoKoi oy
BHABNEHA 30aTHICTE pO3BHBATHCH B npucyTHocTi TIXE B yMOBaX COOKHMCIEH |'
BuHHKae MOKIMBICTE ajanTallil MiKpodmopH [0 XIOpPOBAHHX BYLIEROX f
AHa.TlOl"l'-{HO ,U,BﬂKl MleOOpFaHBMH AZANTYBATHCA i A0 IHLL[DFD HaHHBGEBHe‘iHIm‘
3a0pyRHIOBAYa MOPA — Kakleporersoro Sens{a)mupena (BAIT), npuabany 3xaTHId
Horo pyliHYBaTH, BHKOPHCTOBYIOUH AK JUKepeno ByTIELO. 4
Koediuientu narpomanxenas BAIT v rinpofionrax bepunrosa mops cxna -'
2,9:10°, v Cepenmsemuomy Mopi — y 5 pasis Girbiue. j
FUCTpom € npofinema mikpobionoriudoro 3adpynHeHHS | es’rpodalpyn t‘
MOPCBKOTO cepeloBHIIA, 0COBIHBO B NPHOLPEKHHX 30HAX.
BinanauiMo, 110 0coBMBOCTI 3aBPYAHEHHS MOPCHKOIO CEPeIOBHILIA MOXKIH
BHKOPHCTORBYBATH MPH opramsaun MOpCl:KDm WOH]TOPPIHT}/ i
Brnus 3afpynHeds Ha Ha3eMHl €KOCHCTEMH TAKOX CyNPOBOIKYETRCH 3MIHA
WO MOXKYTh GYTH BMKODHCIAHI X CReUM(IuHi TOKA3HHKH TpH £KONOTiHHON
mouiTopuury. Tak, MOXke CHOCTEpITATHCS 3MEeHUIEHHS BHAOBOT posMaiTocti | aMy
posnomny ocobuis no eugax. Ilil BLIHBOM KHCAOTHHX onanis 36inLlyeTH
KMCIOTHICTE TpyHTY. BHHMEAIOHA OPR UBOMY TMiJBMILEHA PYXJHBICTS pspy 108
{amoMinio, MapraHwo, 3aliza Ta iH.) NPHBOAMTS 1O IXHBOTO Nepepo3NOAig
suuKernst pH Mowe 3MIHITH YPYHTOBY Mikpohnopy i HAHECTH YIUKOMKEHHS HaBY
BHILHM pOCNHHaM. 3aBpyIHeHHs IPYHTIB iCTOTHO Bripae Ha T dizuxo-ximid
BAACTHBOCTI, CTPYKTYPY, APORYKTWBHicTe. OcobIMBO CTpamARIOTE [PYHTH
KMCIOTHHX onaiis. I1pH niZBMILeHH] KHCIOTHOCTI IPYHTIB 3MEHIIYCTHCA LIBHAKIG
pO3KIAfaHHA OPFaHIYHMX CTOMYK, 3HHXKYETBECS NPONYKTHBHICTL a3oThixcyiow
Daxrepili. JoBpe sigomi Bumanxw OesnocepefHiX  YLIKOIKEHb pocnm{ﬂ

a4

KHCTOTHHMH OUTaNaMu, Kucnorul onagn, notpannsoul Ha KOPy aepeB, YIUKOIUKYKOTh
nﬂmapmﬂxom BHIH, U0 POCTYTEL Ha Kopi. Tomy LU0 THIAHHHKH, MONTHHAIOMH &30T,
nepeHocaTh foro pocnuHAM, Leil edext Moxe MpHBECTY HO 3MIHH A30THOIO LHKIY,

agoTHOTO ‘BanaHCy EKOCHCTEM, & HarpoMajKeHHs CI]JKH — N0 MOpyUIeHHA i
5ioTEOXIMIYHOID LIHKITY. :

[ToumpenHs  BaiKKix MeTalIlB TAKOX HETaTHBHO [O3HAYAcThCA HA CTali
oCcAMHHOCTS (K 33 PaXyHOX OCBIDKCHHS IKILTUBHX PEOBMH HA IHCTI, T2k i'3a
paxyBOK KOpEHEBOTO HAEXOTKSHHA). . .

ViyuenHs 3a0pyRHIOIOUHX PEYOBHH Y POCTHHHI OPraHi3MH BHKHKEE B HHX
[TopOKH POSBHTKY BETETATHBHUX i pempomyKTHBHMX OpraHie i yrsopiorounx ix
TKABKE | KTITHHHAX &Naparis.

ViyueHHs 3a0pyamoounx PEHOBHK Y HABKOTMIUHE CEPENOBHINE B 3HAYHMX
KINBKOCTAX (Hanpumaﬂ, OKHCTIIB CIPKH 1 230TY) MoxKe MPHBECTH MO Nyxe cepiiosHux
gXONOTT4HHX HaCHiIKIB.

Tax, 13 nodatky 70-x pokis 20-ro cTopiyus B €Bpomi B pe3ynrrarti icTOTHOO
saBpyBCHHR aTMOC(epH | BHIalaHHA KMCTOTHHX JIONNB CHOCTEPIracThes Hopaska
nepeBHOT POCHHHHOCTL — AMHUI, ATHHH, COCHH i in. Jlocminxenns, nposeneni y ®PH,
noxasanu, wo B 1982 p. 8% nicoBux Teputopift OymH oniHeni sk notepmial, a B
1983 p. (3 ofnikoM He3BH4ajiuo cyxoro nita) Ao notepriaux 6yno sigrecero 34%
picoBdX  HacamkeHp, CrocTepiraimocs MOWOBTIHHA | ofmanaHHA  XBoi,
HeLOpO3BHHEHICTh YTed, 00piIHEHHS KPOHH, TOPa3Ka POCTHHAOCTI MiKO30M,

IlepepaxoBani ebekTH MOXKYTE CIYKHTH BiONOTIMHHMH NOKa3HHKAMH [pH
jpificherd] MOHITODHMHIY, TIpHYOMY Hepinko edeKTH, ManolOMITHI NP BHBYCHHI
OKPEMOTO OpPraHiaMy 4y BHAY, BHABILTIOTECH NPM PO3INALL CTaHy CRCTEMH B ITOMY.
Cave 04 0COBRMBICTR NIZKPECTIOE IXHIO BAXAKRICT A4 €KONOr{4HOre MOHITOPHHTY.

Flpd noGymoBl eKOMOFiMHOrO MOHITOPMHTY HEoOXinHO NpPHAIMTH yBary
oprapizatii CTOCTEPEXEHs 38 MOXIMBAMM 3MIHAMH TIpH pisHif iHTeHCcABHOCTI
BLIHBY; ocofiiBa yBara NoBHHHA GyTH IPUIITeHA eKOIOTIHHOMY MOHITOPHHTY Ha
hOHOBOMY piBHI. '

3Minu craHy OioctepH, IO BUABIAOTLCHA HA BeNMKMX TepHTOpiAX (HABITH
He3HAYHOID piBHsA), MOMIHMBO CIOCTEPIraTH JHCTAHUIAHMMH METOIAaMH, Y TOMY
YHCT 32 ONOMOICKO GYTTYTHHKOBEX CHCTEM.

4]

Tema 2.2. EKOROrivHUi MOHITOPKHT Ha pPi3HWX PiBHAX BNAMBY

Eronorianuit MoriToprnar Siocthepy nepenbayae MOHITOPHHT aHTPOTIOTEHHHX
IMiH IPAPOTHOTO CepeoBHIIA B KOMILIEKC 3 MOHITOPHHIOM eQEKTiB, 10 BHKJIHKaHI
HHMM, a Take MOHITOpRHTOM QaxTopis Briusy. ExomoridHmfi  MOMiTOpHHT
MOBMHHWH BpaxosyBarn BCi OCHOBHI 3MiHM, 100 BHKIHKAHl Oylb-fxHMH
BHTPOTOreHHUMHE ~ BIUIMBAMM  HAa ol npupoaxol MiHmmBoeTi (AK He  yxe
Bi3Havanocs BrLe).

Autpororenni BunMBH Ha Giocgiepy posnoninedi no semuiii Kym BKpai
RepiBHOMIpHO; 3 OaHOTO BOKY, MalOTHCA 30HH, J¢ TaKi BNIMBM Mafixe BiACYTHI
(Uenrpanpia vacTuHa AHTApKTHIH, DiBenia yacTuHa [TiBIEHHOFO OKeaHy, BETHKI
38N0BiK] TepuTOpil HA Pi3HMX KOHTHHEHTAX), &, 3 IHIIOTO BOKY — B OKpeMUX MICIIX
¥MHOT Kyxi aHTpOMOTeHHMA BIUIMB JAOCAT TAKOTO DIBHA, IO TEPBICHI eKOCHCTEMH,
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pensed), HaBiTE XapakTep MiCUeBOCTI 3MiHeH] iinKOM (paHOHM IHTEHCHBHOMY

POIBATKY NPOMHCNOBOCTI, OCOBNMBO  BIIKPHTHX pospofok  poaoBuul, paliony

{HTCHCHMBHOTO BeJeHHS CINECRKOrO rocmoaapcTed, YpOawizosaxi Tepuropii); )

OPAPOIHEX CepPefOBHLIAX TAKHX PAHOHIB ¥ BENHKHX KINbKOCTAX 3'SBHIIHCA JOMiLilKY

(xiMiuHi peYOBMHM), 11O LIIKOM BIACYTHI B IpUpPOAI Npy ii NPAPOXHOMY CTaHI.

3aBIAHHA TIONACAE B OpraHizauii eKOTOriMHOro MORITOPHHTY 3 ypaxyBaHHIN

YEPryBaRHA TAKOTO PORY Pi3HAX Micub (iHOA] PO3HECEHKX Ha Jyxke penuki Bigcrani
Ne HABAHTAYKEHHA 34 PAXYHOK AHTPOTIOTERHMX BOMMBIE  (BMMIDHOBaH
IHTEHCHBHICTIO Pi3HHX QaKTopis BORMBY) MiHACTHCA Ha GaraTo nopaaxis, ¥ palioHa
iHTEHCHBHOTG ~ aHTPOMOTEHHOIC BIMUBY 3a3HaueHuM (aKTOpaM = BilNoOBiLatOH
peakIii, BIATYKH SKOCHCTEM. _

Ha wman. 2.1 rnokasani 3a1eXHOCTI IHTEHCHBHOCTI (akTopis BrauBsy
(HanpuKIag, KoHueHTpalil 3a0pYAHIOIOWHX PeYOBHH Y HOBITPL) i edekTy BILIMBY ]
(Binryky exocucTemn) (HampHKaan, peakiii XBORHHX i TUCTAHHX JepeB Ha BIUH]
ABOOKHKCY CIpKH 1 cipyaBol KMCNOTM B onailax) Ha pisHuX Bincransx Bin miepen]
BIUTABY (y 6YAb-AKOMY HaNpAMKY ). '

3 man 2.1 BHamo, W0 QoHOBOMY piBHio 3abpyaHeHHA #y (n0 SO; — A
HM3BKOMY) BiAnoBinac JAyxe Hu3bkuH pisenp Giomoriumux  edexris, L
BHABIAIOTEC, (HAMPUKRAA, JUIS NUCTSHHUX JepeB — oKpeMi Opibmi yluxommeHH
THCTA).

: 1

|
IS S

t
| L ! i

‘Mamonox 2.1 — 3vina inTeHcEBHOCT HAKTODA BIKINBY ¥ (a) i BIAryKiB eKoMOrivHoi cucTeM _'
i1 (6) 3 BincTaRHW 3
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Binbll BENHKHM BEIMYHHAM ¥ 1 y» BUIGOBINAKOTE OLIRII BERHKI 3HAYCHHA 7 1
" (cyMapHHH edexr moxe Gyt 1 Heminilnnit), Bnour X3 TIEPERHIIyE KPHTHIHHI
(Ta}cnﬁ BIUTHE € HENPHIYCTHMIM) — HoMy Ha Man. 2,16 Bimmosizae x(R)> o, TofT0
pyliHYBAHHA SKOCHCTEMA, ¥ IaHOMY BHUIIAAKY YCHXAHHA XBOKHEX UK NUCTAHUX JiciB,

3anavel0 eKOMOTHMHOND MOHITOPHHLY € CIIOCTEPEIKEHHS 32 aKTOpaMH BIUIHBY
| piATYEaMH (peaKui€i0) exocHCTEMu 1 OLIHKA 3MiH, IO CTIOCTEpiraloTscs ¥ biocdepi,
;g'A3aHMX 3 MMM BOIMBAMH, Y CBOTOLCHHI 1 MaliOyTHEOMY Ha pisHHX piBHix
BILIHBY: .
—Ha (OHOBOMY-TRO0ANEKOMY | PeTIOHAALHOMY PIBHAX (BEMHUHHA ¥y>#y MOKE

Gyru BU3HAueHa K CepedHiil po3Mip MiHIMAJBHOTO PiBHA, U0 TIPEBANIOE B
HeA0TOPKAHMX MM MO0 HEZOTOPKAHHX JIOIHHOIO MICLX);

—Ha HPOMIKHUX PIBHAX (Y1, ¥25H1,42)s

—y Micuax "BAcOKHX" PIBHIB BIMBY (3,>7).

BaknHBEMM € [OPOBEAEHI OLHKH MOMIMBOTO BIIHBY HA NPOMIKHHX i
KHUTHUHHX DIBHAX HE TiNbKM HA BKOCHCTEMY B palioHax 0e3ilocepeAHROre BITHBY,
ane i Ha Beto 6iochepy B winomy (HaMPUKIAT, ANA BIAHOBICHHA 4M 3aMiHH BUOYIMX
enementin Giocepy Gyae noTpidua BHTpaTa HACTHHH PE3EPBIB CKOCHCTEM CYCIAHIX
3 YUIKOAKEHAM PaiOHIB); 30HH 3 YIIKOIKEHOIO 4H 3PYHHOBAHOK EKOCHCTEMOK
MOKYTh TIOCTYTIOBO HETaTHBHO BIUIMBATH HA ©€KOCHCTEMH CYCIAHIX ALIAHOK
(IPUKNAZOM TAKOTO BIVIMBY € HACTYI NyCTENb, BIOPHHHE 3a0pyAHEHHS, TPHYHHOID
AKOTO € 3aBpyAHEHHA HA CYCLTHIX AinAnKax i T.IL).

ToMy, SKIIO PO3TASAATH 3MIHY PeaKLlil eKoCHCTeM # He TUILKH B NPOCTOPI, ane
i B yaci, 6y/e NOTPIBHO BUIHAYCHHSA 3HAYCHHS 7y, ¥ MI0O0ATBHOMY | perioHaibHOMY
vacrabax (¥ MaiByTEROMY, CTPOTO TOROPSYH, 10 HECKIHYEHHOCTI),

Janaua 3aiifcHEHHS €KOIOTIYHOMC MOHITOPHHTY HA BCIX DIiBHAX BIVIHBY B
roGansHOMY i perioHanbHOMY MaciTabax Haf3BUHAHHO CKIaaHa.

B namyit uac 3A1CHIOETBCA MOHITOPMHI OKpeMHX (aKTOpiB BIiMBY i CTaH
OXpeMHX TifcHcTeM Giochepu aulle Ha oBMexkeHuX Teputopiax. Meaxi (QoHOBI
CHOCTEPEXKEHHA MPOBONATECA TUIBKH IO OKPEMUX (PAKTOPaX BIIMBY | HEBEITUKOMY
ugely peakuii Giocdepr; oaepiypaHi Jadi npo  GOHOB piBHI He 3@BXIH
0BIPYHTOBAHO EKCTPATOAKIOTECS Ha BEIHKI TeprTOpil UM Ha TEPHTOPIO 3eMHuOl Ky
B LiNOMy; CMOCTEpeXeHHs B 30HAX BMCOKOTO HABAHTAXEHHA HA HABKOIHIINHE
CepeIOBHILE 3ATHCHIOITECA TAXOXK 33 OKPEMHMH TIOKa3HHKAMH (POTOBHHM YHHOM 32
piBHeM 3abpyaHeHHs) A BXUABAHHA eKCTPEHHMX 3a%0JIB Yy BHIAIKY SBHOT
HENPHOYCTHMOCTI 1 JEAKKX [UIAHOBWX 3aXOAi8 LJA 3HIDKCHHA "poMixHHX"
HABaHTAMKEHD.

CrocrepexeHns 3a CTAHOM EKOCHCTEM Y 30HAX BHCOKOrO HABAHTAKEHHI
3MIRCHIOKOTHCE HA NMOPIBHAHO HEBEMHKIA KUIbKOCTI MPHPOITHHX 00'eKTIB FOJOBHHM
YHHOM IS OCTiTHHUBKAX HiTeH,

Oprauizalis perynspHoro eKOAOTIMHOro MOHITORHHTY B 30HI BHCOKHX
AHTPOOreHHUK BAIMBIB — caMoctilfHa | BUHATKOBO BAXIIHBA 3a1aia.

Opranisariia eKoNOTMHOr0 MOHITOPHHTY Ha thonosoMy pisai {rnofansHoMy i
pET‘iDHaHbHOM}’) — me MeHII Baxixpa 3ajada. Sk ywe BinsHauanocd, Aai OBOTO
HeOBXiNHO He TINIbKM YOTAHOBHTM KiIbKICHI 3anexHoCTI Mix (akTopamu BIUTHBY i

BlANOBi X peakuil exocueTeM, aie | peTeNhHO BUBIATA SMiHH LIHX 3anexHoCTeH y
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uaci 3a paxyHoK QMUCEHIX BHilE edexTiB (eherTd RIUHBY cycimyix i Gineil JaIering
30H 3 ICTOTHO 3M1HeHHMH YMOBAMH B pe3syneTaTi IHT€HCHBHHX BIVIHEiB). Mowxd
BHABMTHCE, 100 B IMX YMOBaX BIVIMB sKoro-Hefyap 3a0pyaHeNHS 3 -KONHIIHbOKY

KOHLEHTPAILEro NpHBeAe A0 30BCiM iHoro miaryky 3 Ooky GiomoridHol coetemy
(uepes 3MinM  TeMOepaTypH,
xapaK'repHCTm\ CepeIoBUILA).

A% BimzHauamocs, v pamkax  eKONOTIYHOIC — MOHITOPHATY
‘GioTurol ckIagoBux Giocdlepr Ha pPi3HMX pIBHAX - iMmoakTHoMy (KONH BIif
Jocdarae ICTOTHHX 3HAYeHb), perioHaThHOMY (mpomixHOMy) 1  ¢oHOBO
(r10GansHOMY | perionaTsHOMY).

Has apiltcHedHa MOHITOPUHIY BHTPOTIOTSHHHX 3MiH IPHPO/IHOTO Cepe/jOBH

HeoBxigno BHOpaTH (BU3HAYMTH) HaHOIneW MpeACTABHHUBKI (i3 mornagy smid, 10d

BiNOYBAIOTBCA, “YTNMBOCTI 10 3MiH) B (eneMedTH) B €KOCHCTEMI, O3HAKMY
ery!ﬂ-i Jns uux uined noTpidHO BUBYHTH XapakTep BiAryKiB enementin biocdepH

HA @HTPOMOreHHI BIMMBA — 33 JOTOMOIOH0  HATYPHMX | 71aB0DpaTopHM
EKCTIEPHMEHTIB, MATeMaTHIHOrO MOIENIOBAHHA i PETENBHOTO aHanisy pe3ynbra'n

TIONBOBHX CIIOCTEPEKEHE.
Hoabosi cnoctepexenus. - CnoctepexeHHs (AKTOPIE  aHTPONOreHHOT
BIUIMRY i GlonoriMHEX BINTYKiB, AHATI3 pesyIsTaTiB UMX CIOCTEPEREHD J03BOIAIOTE

BHABHTH (3a o0padMMi TIOKA3HHKAMH) OCHOBHI TeHAEHNI g0 3Mium cTaHy
exocHcTeM. JI0BTi PAH CIIOCTEPEXEHD A0TIOMAraloTh BH3HAYMTH UBHAKOCTI (TeMm)

TAKYX 3MiH | BUAIMKTH Ti TOKA3HAKY, ¥ AKHX LIBHAKICTH 3MiHE 0COGNHMBO BHCOKA, HIg
MO3KE BKa3yBaTH Ha HeGaXKaHICTh 4H HaBiTh KPUTHUHICTD CHTYALT, 110 CTBOPHIACA.
Bimumyskaty xapaktep 3aJeXHOCT] Mik pisHuMu QaKTOpaMH BIEIHBY
6io/OMYHUMH BIATYKAMM CHCTEM — XyKe CKNalHa 3ajaua. Ipy HagBHOCTI BENHKOI
KOMITEKCY (hakTOpiR BIMBY AHANI3 Pe3y/IbTATIB TINGKH NMOJBOBHX CIIOCTEPEHKEHD §
HAI3BMYAHHO TPOMIZAKMM i HE 3aBMIM MOXE IIPHBECTH 10 OAHO3ZHAMHOTO PillleHHS 4
BESBJIEHHID ICTHMHHHX TIpWMHH 3MiH. Be3s ¢yMmuiBy, ue TOACHIOETHCH CKABHIC ~f
KoMSiHOBaHoro | KOMINEKCHOro BINHBY Ha 610:101‘1‘-11-[}’ cucreMy GaraTeof
OIHOYACHO Aitounx akTopib | HUABKHX GOHORHX pmms BIUIHBY. E
' ExcnepuvenTanbui Roeixaents. Sx cTpaTeriuny OCHOBY HpH BHB'—IBHHI _
ananisi BIMMBY pisnMx (axTopiB Ha cknagHi GioAoriuni CHCTeMM IPOTIOHYETBCA
npesenenns GaratoQakTopHOrO eKcrepuMeHTy (OOTPYHTOBAHOTO MATEMATHYHO .
eKOHOMIHO), wWo BUKOHCTORYE NpuHOMH 1 METOIH, poapoSneui ana cHcTem s
HOTAHOHY CprKT}pOlO Taxuil excrepuMEHT 1a€ MOMAUBICTE OJHOHACHOTO -
HEe3aNSKHOTO AHanisy BeTHKol cykymHocTi (aKkTopis, Hio BIIMBAKOTE Ha Hionoriuny
CHCTEMH. 3aiavelo cKeepHMEHTY € HOCHKeHHA HMOBIPHHX (04iKyBaHMX]
cHTyamifi, MPOTHOIOBAHMX Ha [IACTaBi icHyloumx TeHIeHui#t g0  3mirl
HABKOAMIUHBOIO CepeRoBHiNa, Jan Bu3uaueHns pisHIB BiibpaHux NMepeMiHANX OpPH
~110CTAHOBLI CKCTIEPHMEHTY JOLINLHO 3aATHCH JEAKHM }cpmeple-w, HANpHKIAH
CTANicTIO [MBHIKOCTI 3MIHM BelHYMH BILIOpaHHX TepeMiHHMX (Kouuempau
3aBpyIHIOKYKRX PEYOBHIL SIKi-Hey1b NOKA3HUKH CTAHY CEpenoRMIIa).
Ja IOTOMOTORO TAKOTO EKCTIEPAMEHTY MOXKHA MOTE/FOBATH peaTbHi CHTyauii X
IMIHEHMM CTAHOM CepefloBHMUA, U0 MOWIHMBE B MaKOYTHROMY, BHABHTH OKpeM|
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BoslorocTi, c¢Tymneds 3abpyIHeHHA Y THINY

OBHHHY
nposo,un‘rnca crocTepexerHs (i BHBUGHHA) 34 sMigamW  cTasy abioTrunol

(HaKTopH, 110 BIATIOBIAAKOT, 34 TaKi 3MiHW, HanNpukIal, eBrpodikaliio BogoHM g
paxyHOK HRIXOLKEHHA 3'enHank a3oTy 1 Gocdropy 1 in,

MaTeMaTHYHC MOACTOBAHHA. Y CTAHOBNCHHS 38IeKHOCTI "BINKR-BIATYK" ¥
cKTAAEMX EKOCHCTEMAX, BH3HAYEHHH CTYNEHs aHTPONOTEHHOTO BILTMBY MOMIIHBI
wAxoM  To0ypoBs  MareMarTudHol MOZeni (TAX CaMO  AK  ANA BHIHAYSHHA
aHTPOIIOTEHHOIO BIUIMBY Ha KiiMar). Taki mozeni NO3BONSIOTE XOC/IIMKYBaTH
.{}rTJ{HBiCTB SKOCHCTEMU A0 3MIHM TOr0 Yl iHIIoro GaKkTopa, Ho BILTHBAE,

3asHadeHnH NIAXIA 38CTOCOBYETHCA 110 BNJAMBY 3a0pyAHEHD HA EKOCUCTEMY (Y
coMy uMcni Ba touosoMy pisui). llepenbauactees, M0 YHCENBHI 3HAUEHHS
xoeiLIEHTIE ¥ TaKMX MOJENSX MOXHZ BH3HAUMTH 3a FOIOMOrow nafopaTopHux
eKCEPHMEHTIB.

CrBopesi iMiTaliliHo-0anaHcoBl MatemMaTHYH! MOAER] MPHPOJHHMX EKOCHCTEM
J0380JHI0TL IPOTHO3YBATH MaiOYTHE 1MX CHCTEM, ORHAK JTHIIE HA NepiOdH MeHur
CYKLECIOHHAX.

Ockineki za3Hayeni imiTaimifinl MoXedi He BPaxOBYIOTH peakiliii 6ioTH pa
@HTPONIOICHH] BILIMBH NpPOTATOM TPHBANOY0 4acy, BOHH MOXKYTE MPMBOGHTH o
iCTOTHHX NOMHIIOK.

JanporoHoBana Takok Oinell yHiBepcalbHa MOASNb, WO BOMOAie GIOKOM
ex30TeHHOL CyKUecil (Inf TIPOTHO3YBAHHA BIATYKIB €KOCHCTEMH Ha BIIHB, JI4
inTepBanis Hacy Ginell CYKHECIOHHHX).

Tlpnn TakoMy NIIXOMi AMHaMika CHCTEMH OiOJIOTIMHAX BHIIB MOJEIIOEThCS
CHCTEMOIO PI3HHLEBHX PIBHAHD

x{t+1) = Kl (O xy (ha, g su) 2, (2), 2.1
ne x{f), x(r+1} — uncensHicTs (44 HIIa BETMYHHA, UI0 XapakTepkiye Oiomacy) i-i
nenynsuii y MOMeHTH yacy ¢ 1 ++1 BifnosizHo;
a=( aj., a‘# } — BeKTOpHUH exonorim—mﬂ napaMeTp, IO XapakTepu3ye CTaM j-Fo

BULY;
U=(3),...,44) — BEKTOPHMH napaMeTp, L0 XapaxTepHsye <CTaH eNeMeHTiB
amomqnm cxnanosm cepefoBHIIA {KOMIITEKS nnpom‘reopononqﬁﬁx reoxXiMidHuK
i iHWEX XapaKTepreTHE) 4A HAKTOPR BIMBY;
K — xoedinienT pO3MHOKEHHS /-TO BHIY.

Exonoriuni napaMeTpH XapakTepu3yioTh TaKI BIACTHBOCTI 0OCOOHIB, sK
GILIFICTh, PE3MCTEHTHICTD A0 Pi3HuX GioTHURMX i abioTHYHAX haxTOpiB cMepTHOCT],

Tpackropil crctemy piBHAHG (2.1) NpH MOACTIOBAHHI IPHPOTHHX EKOCHCTEM
HOBMHHI MATH BU3HAYEHY CTIHKICTH — KONHBAHHS MHCENBHOCT] (IIUTBHOCTI) KOXHOTO
3 BHliR MOBHHHI OyTH ofMexeni. Y MPOTHBHOMY BMIIAIKy BUHHKAE HEMPHIYCTHMa
A3 pO3rIANY CUTYallis — BHTAZaHHA sKoro-ueBymb BHIy 3 ekochcTemu (ue Oyne
03HAYATH YTBOPEHHA HOBOT, ICPETBOPSHOI EKOCUCTEMH ).

KniMakcHu# ¢TaH Mae cTIHKICTE CTOCOBHO MOXTHBUX nepeGynoB reHodoHay
~ KOKHUH 0coBeHb MAKCHMATBHO NPHCTOCOBAHME H0 c@OpMOBAHHX B €KOCHCTEMI
yMOB. CepenHiil reoMeTpHuHHMil KOCQILIEHT POIMHOKEHHS TAKHX OCOOHIB JIOPiBHIvE
OiMHMILI, a Gyab-SKHUX THIIAX (HANPHKIAM, HOBUX), HE HACTIIBKA MPHCTOCOBAHHX,
CKIagae MeHLI OIUHHLIL - '
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[le BAGCTHBICTH KNMAKCHHX EKOCHCTEM (OPMATi3YETBCA Y BHMAL NMPMHLY
OTITUMANBHOCTI,

dyuxuionany

- » M P
npH AKOMY peansui [apaMeTpu a;

@la )=k, [x‘-(r),...,x.\; ;a;',...,af_l,afd,...,ag.;u] (2.2)
ne K, - cepeaniii reoMerpuuiiii (3a yacoM) kOeDiLEHT POSMHOKEHHS i~r0 BHIY.

Bigomo, 1o exoloTiuMi mapameTpd 3g'asadi Mii cobomo [eBHHM 4HMHOM
(YTBODIOIOTH MHONKHHH A{u)-MHOKHHH MaTeto-Kepmaka), ane pO3PI3HAOTECA A

pisHux ymoB cepenoBHia. Jlesxi napamerpn abioTuyHO! CKMagoBoi cepesoBMD 5
TagokK 3B'S2aMi Mix coBow (BomoricTh rpyHTY | TesimepaTypa, KOHUEHTparlif
peyosuH i HIBMAKICTS BITPY 1 T.A.), OAHAK GAraro Xro 3 HUX JMIIE 0XHOGIYAOM
3ATEKHICTIO, HanpuKIag, KOHueHTpauis 3abpysHens B arMocdepl MPAKTHYHO HE
BIITHBAE Ha NIBHAKICTh BITPY. 4
3Mipa crany 2GioTHuHOro cepeROBAMEMA i (uM) 3MiHa QAKTOPIB BIHBY
Gionoriugy chctemy, To6TO 3MiHa w,—> w4, Bede N[O 3MIHM CTAHY EKOCHCTEM

BHUMKAE €KI0FeHHA CYKUecid, a TnepedyloBa eKOCHCTEMH BEde 10 HOBO ;
KITIMaKCcHOTO CTany, o BLAIOBIAAE 3HAYEHHAM ;.
¥ saraibHOMY BMNAAKY B 3ajady EKOSOMIHHOTO  MOHITOPHHTY BXOJHTH
BA3HAUEHHST MHOMUE # i A(u). OnHak noulTbHEM € 100ip TO MOXIMBOCT] MEHIIONd
yycna napaMerpis (0RHAK HafGibill 3HAYHMAX). 3
OnTHMabHA OPTaHi3amis exonoriYHOro MOHITOPHHErY NOBUHHAA 3abe3neqysary
OfepKaHHS IHTErPAllBHHX TIOKA3HHKIB, 11O BXOAATH Y MPOTHOCTHYHI MOIeni, ToOTE
koediienTa pO3MHOKEHHS BHIB [pH Pi3HHX YMOB&X HABKONHUIHBOTO CepelORH
Came neii xoedinieut gobpe sinbusac Biamomimmi peaxuil sany Ha BrMBH. [Ig
EKOJIOrIMHMX ITAPaMeTpiB, WO BUIHAYAIOTh KOS(illieHT POSMHOXEHHA, BIAHOCATHCH
IAHICT OCOBHIB | Pe3HCTEHTHICTE 10 GAKTOPIR CMEPTHOCTI. ,
HacTynHa We memi cknazna mpoSiema npu oBIPYHTYBaHHI €KOJOTIMHOTY
MOHITOPHHIY — Lie Npobnema BHOOpy ceper BelruyesHol kinbkocTi DiomorigHux BPIJI.I
HaBLbi PENIPEICHTATHBHHX | IOCHTE My TJIMBHX. BUBdeHHS 1yTIMBOCTI O BIUIMBIE
yeiX BHAIB, 10 CK1818:0Th EKOCHCTEMY, — 3a4a4a Ayke rpomisaka. Tomy FONOBHUM §
BMOIp TpeNCTABHMULKMX BHAIB i3 HACTyNHOWO  iHTEPHOASLIEl0 pGB)JIbTaTl

CHOCTEpeReHhb 34 oﬁpaHHMH Bugamu Ha ivwi. TIpHHUMNoM iHteprnonsanii MOXE

CIYKHTH MiHIMANbHICTb m{cnepcu BHMlp}{)BaHOI BeIMMHKY 1o ofnacTi IHTep[IOJ'IHI.lll
Bigzdaummo, mo nimiifma imTepmonauis Oyae Haffinem TouHOW B Takill

" cHCTeM] KOOPIHHAT, ¥ AKii asToKOpeniLiiiHa dyHKUIS rmons yyTauBocTi GioTd 6ynd

yﬁyna’m Halt0inbL HOBIHLHO TAKGH CHCTEMOIY KOODMHAT € CIJUIOI'&HGTH‘!HS ,HPEB'D

Y uiit KOO]_J,IIHH&TH].H cHcTeMi npu HBpEXOﬂ.l Bl,ﬂ BHIOWX TEKCOHIB J0 HAXKHHX PO

[ONOXKEHHA BHIHAYANbHHEX TOMOK aMeH1EyeThed (i 3MiHa nipu BrGop BHay ycepe;mﬂ
pOIy MEHIUE NO3HAYAETBCS Ma TowHOCT). BuHuxawoul y 38'43Ky 3 UMM JO[aTKOBY
MOTHBOCTI HeoBXinHO Bmopucmsvsam nns subopy HafbineIn UyTTEBHX BH,}IIB i

_ BUAIB, U0 [PaloTh HAHGITENTY eKONOTivMY POTIb.

Hanuil maxiz € onTHMaTBHEM TPH 06I’pVHTyBaHHl MiICHCTEM eKOIOT UHOT

‘wOI—ElTOpHHI‘Y 1pH P]3hI‘lX AHTPOMOIeHHWX BONKUBaX Ha BCINAKHX plBHﬁX i OpH p13H1
IHTEHCHBHOCT.

¥

JIOCTARIAKTE MAKCHMYM

BionoTiaHni MOHITOPHMHT TicHO 3B'f3aHuit 3 €KOJOTIMHMM. Bin cnpaMoBaHui
4a BMABNCHHA i ouiHKy AHTPONOTERHHX 3MiH, 3B'S3aHHX 13 3MiHOW OioTH,
FionoridHHX CHCTEM, HA oumxy craHy Umx cueres, Crafd Glonori4HUX CHCIEM IIPH
3 TifCHEHH eXONOTIYHOTO MOHITOPHHTY Mo#e OyTH BH3HAUSHRH LIIAXOM OLIHKH
BlﬂﬂDBIJHOCTl gaBoro GioreoueHosy kputeplio "rapuore” Gioreouenosy. ITpu nsoMy
omnia SyTy BpOOIIEHa OuUiHKa:

—I:pCI,Z[VKHH BCIX OCHOBHMX JTAHOK TpO(bl‘lHOFO JAHUIOTA,

— BIAMOBIZHOCT BHCOKOT NPOAYKTUBAROCTI BACOKOI NpoXyKIii (1o BH3HayAaec

KOMIIEHCATOPHY aKTHBHICTh GioNOTIMHEX CHETEM),
- ¢TabinBRHOCTI CTPYKTYPH 1 pI3HOPIIHOCTI OKPEMHUX Tpo@)mnux piBHIEB;
— WIBHJIKOCTI HpOTH\aHHH oBMiHY peq0oBME 1 eReprii B ekocHCcTeMi, Imo
XAPAKTEPH3YE MOXKIHBICTE 6I0NIOTIYHOID CAMOOYKIICHHS CHETEMMK.

Y cHcTeMi EKOJOTIMHOrQ MOHITOPHHTY AK PO3INOALT MNOKAIHMKIE YMOB
cepeloBHIa | iXHiX BrUIMBIB Ha OIOIOTIUH] CHCTEMH MOXKYTh BUKOPHCTOBYBATHCA
py3HAYEHHSA YACSTHHOCTI OKPEMHX BUAIB 1 IXHBOTO CTaHy.

[TpHIATHAMK B SKOCT] KOHKPETHUX NOKA3HUKIB YMOB CEPeOBHINA YTPHMAHHS
¢iMiIHAX PEMOBHH Yy PISHUX TKaHWHAEX OpradizMiB Ha pi3HMX PIBHAX TPoQIidHHX
GaHIIOTIB  BBAKAIOTBCS: LWIBHAKICTH  POCTY  J€PeB, eHepria  OTOCHHTE3Y,
Mmpomonoruma AKTHBHICTh IPYHTIB, picT AMARHHKIB, posamm{ pizHNX
rigpoGioHTIE. [{i mawi MoxyTe OyTH [ONOBHER OaHUMM [0 IMiHl  CTPYKTYPU
GioreoueHo3iB, Ix HPOCTOPOBHM 1 (yHKuioHanbHM BaaeMunaM, OcobTHBe 3HAYEHHS
vae aHani3 GIOUCHOTHYHOTO TOMEOCTaly NpH CTpPOIIeHH! OKpeMHx Tpodivmux
3B'A3KIB.

OnucaEuil niaxia cxnanae ocHoBy OlonorivAoro ModiTopuury (¥ pamMiax
exoioriuHOro). BRaxaeThCs, 110 GionorivHui MOHITOPHHT BKTHOYAE CIIOCTEPEKEHHS
32 QaxTopaMu BIIMBY, &€ rOJIOBH& yBara B Hi010MHHOMY MOHITOPHHIY NOBHHHA
TPHAITATHCS CIOCTEPEKCHHAM 32 O1010THHHMH HACHIKAMH, BIATYKaMH, PeaxuiaMu
BiosOMIMHUX CHOTEM Ha 30BHILUHI BIUIHBH, HA 3MiHM CTAHY IPHPOIHOTO cepeloBHIiA.

BioNoriunl NOKA3HMKK MOXKHA po3xiIMTH Ha JIBI KaTeropii: (yHKIIOHAILHY,
KOTpa BHpa»{\aE'TI:CH HOX[,B,HHMH OCAKHX C]J)HKI.UH 34 JacoM (Hanpnxnan, NOKA3IHHKH
POTYKTHRHOCTI, TORUX, WEHAKICTL 0OMiHY peuoBHH, WEBHIKICT HOTOCHHTE3Y), i
CTPYKTYPHY, KOTpa MOXKe OYTH BHPaKeHA IHTETpaloM B yaci AK JeSKHH HiICYMOK
nift {Hanmpuxnaj, fOKa3HMK, WI0 XApaxkTepu3ye yHcenpHicTs BuAie 1 ocoGHie,
KiZbKicTh Giomac, sMiHa poamipy | macy ocolHis, amicT peHoBuH Y eKOCHCTEMI).

BRoIMTECA LI XiTbKa KaTeropi Giomoriuanx NoKa3HHKIB (03HaK) (CTPYKTYpHI
MOXa3HUKM HA3BAHI CTPYKTYPHO-MOPQOIOriMHHMU): CTOTOTIHHI O3HAKH (3Mmina
AKTHBHOCTI, Mirpadis, 3MiHa peuMy XapuyBaHHA), MAaTOIOTIYHI O3HAKH, IO
BilmopinaoTh  MOpYUIEHHAM  romeoctasy  (pisHi xBOpo0H,  IHHMCHHA
XonoaocTifKocTi, *apocTifikocTi).

Ilns  uictelt GiONOTIMHOrO MOHITOPHHTY K OVHKUIOHATBH]  NOKAZHHKH
BHKOPHCTOBYHITHCH!

~ MoKasHIKH pocTy (TobTo npony:cmBHocn),

— [OKA3HUKM BHTpPAT (MOZMX, IPIKATIERE BLMYHKEHHA opradi4Hol pevoBHHH

30 PAXYHOK BHI21aHb, THHBKK);
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~ MOKA3HMKY crady (CHOMHBAHHA | 3acBOcHHA DK, LWBHIKICTE KPYTOBOp
pi3HHX €/ICMEHTIB B eKOCHCTEMI) i iH. ,
JoGip cepen CTPYKTYPHUX TNOKAa3HMKIB 3aNcxHTE Bif PIBHA OPraHis:
Bioaoriysel cueTeMH. :
MMpn opradizauii xodrpome 3a cTaHoM GiloTh oco6aImBa yBara IIOBHE
TPHALTATHCA:
— KONHBaHHAM 3aransHol uncensHocTi nonyaauil (1 3'AcyBaHHID NPHYHH
KONHBaHL);
— 3MiHAM Y BIKOBOMY I CTATEBOMY CKIAM NORYNAI,
— 3MIHI CTATEBHUX [POUECEB | IHTEHCHBHOCT PUIMHOKEHHH,
— 3MiHI penpoIyKTHBHOIC LHKIY;
— 3MiHi B eMOpiOHATBHOMY | IOCTHATATEHOMY PO3BHTKY. ,
Jlyxe BaxnuBoio And GioA0TiYHOTO MOHITOpHHCY € OJHOYACHA pPeecTpany
[OKa3HHKIB, 100 BIHOCATRCK A0 (JaKTopa BNIMBY | GionoriuHOMy BiATYKY; If
3abesredye IpuR'a3Ky APYr 10 APYTa BCIX CTIOCTEPEXKEHD, LIO XEPAKTEPH3YIOTh CT]
Glocdep 2x nizicHol cuctem, 3
Crocrepexenna (ocobampe [0Bri paan) [AO3BONATL BHABHTH OCHOHM
Tenmenuii y amixi crany Giochepy, BU3HAYMTH TEMI 3MIH OKPEMHX MOKa3HHKIB, I
XApAKTEPHIYIOTs CTaH HABKOMIUHBOTO CEPENOBHINA, BHIUTHTA NOKA3HHKH, TeM
aMiHp gKUX 0coBiMBO BHCOKMM., Bamnueo 3BepTaTH YBATY HE TilbKM HA OYCBHHY
aMiHY B CTPYKTYpHMX O3HaKax, age i Ha 3MiHy oxpeMmix Giomoriuenx peakuf}
(mampuxnaj, MPOAYKTHBHOCTI gJesk#x  momynsduid). HeofximHo yctanosy q':
3aeXHOCT] (KOpemsuifihi) MK NOKa3HMKAME, LIO BKA3YIOTh, 3 OJHOTO GOKY, H
{HTeHCHBHiCTS DAKTOPIB BILTABY, a, 3 HIIOTO GOKY, Ha 3MiHY GiONOriYHHX peaKii ]
EKOCHCTEMaX. ,
Yce Ginpure 3HavensHa B OionoridHoMy MOHITOPHHTY — HaZacThg
HIOTECTYBAHHIO | BHKOPMCTAHHEO YyTTEBUX [0 BILIMBY BHAIB and  BulTeHH)
AHTPOTIONEHHHX eeKTiB. O
Mipxysauss 3 aHatizy cTaHy Gioaoridsol cHcTeMd Ha migcTasl oOLiHKE
[IOKA3HUKIB, WO BiAfupaloThCst creljiansHuM 06pa3oM, JAl0Th TACTABY, BBaNATH
IO FOMEOCTAa3 € MEXaWi3MOM, W10 DEryTioE, YMOpAAKOBYE 3MiHY BIacTHBOCTE
ekocHcTeMH. TlocTymoeThes, L0 CYKYIHICTD ONIHOK, AK] XapaKTepH3yIoTh NpouecH
PeryIBoBaHi B CHCTEMi OMEOCTATHYHUMY MEXaH{IMaMH, IpH HOPMaTbHOMY CTaff
MIAKOPAETHCH — raycoschXoMy  posmoginy. Take NONOMEHHA, HiATBEpIKEeH)
CKCMIEPHMEHTANTEHO, Ja€ MOKITHBICTE BiIOKpEMHTH HOpPMANBHI CTAHH Bif cTaHis, 1§
BHXOAATh 32 Mexi HopmH. Hanpuknajn, ouiHkn, wo yKianamoThes pu usoMy §
HTepBan y+g, CBIT4ATh PO FAPHHN CTAH CHCTEMH, 4 Ti, LHO BHXOAATE 32 ui Mexi
npo-NOrany. 3
" Ilpn BuBueHH; Si0JOTIYHHX BIATYKiB MOKYTh 3YCTPITHCA {CTOTHI TPYAHOLI -3
NpH BIHOCHO RBENHKOMY YMCHL [epeMiHBMX, AOCIDKYBAHHX B EKCIIEpHME
(BMBYEHHBI CTAaHy CHCTEMM), HMCNO BIITYKIB, W10 PEECTPYIOTHCH, Y OGionoriuilf
cHcTeMi Moke GyTW mpakTHYHO HeckiHueHHHM. Otxe, moTpifHO BH3HAYHTH METOH
GitsTpanii saHuX, NPUELUA A060pPY UHX BAHHX,
" Hna uMx uineld NponoHyeThCA HACTYNHMI (cHeTeMumnit) mimxin: suaimsroTecH
TW'ATE piBHiB GiomorivHoi opramizaiii, % AKUX 33 ZOMOMOTOK IeSKOro KpHrepi *‘

£

{BHpAOTLEA npraaTEi nokasMuMkd. Y Tabn. 2.1 nepepaxosani ofpaui piBHi i
Bl

.ﬁi6paﬂi A8 HEX ApHENATHI NOoka3HBKK (4UCI0 TAKHX MOKa3HMKIR Moxme OyTH
.BITOTHO obMesxeHe). YKameMmo, IO 1 NOKa3HHNKH BHXOUATH 3a DPAMKH BIIacHe
¢ : ) : Lo
1-ioqoriqmro MOHITOPHHTY i cxnanaloTs "ekonoriunui cnexTp”,
10! .
Tabaunga 2.1
PiseHb ﬁmlnortmm Mpuiinarisii noxainuk
opranizaui

Cyﬁmimﬂﬁnﬁ MemGpannuit DOTEHIIAT XNITOK
KopiTHeHAE ) illiaRHIIIENHS IHTEHCHBROCT] HIOAUKY
‘ 1eHHHT ;
{oprasi3Mex -

Ouinka cepea ocofHiB nonynauil dizatepansnol cumeTpil y
non}xﬂﬂuiﬁHHﬁ po3noRini o3Hak, wac reHepanii, chiseizMomeHHs crateH,

COiBBIAHOIUEHAS BIKOBHUX [PYIL

TpohivHe YrpyNOBaHH

. Buaona po3MaiTicTs., 3MicT xnopodbiny
(npocTe CTHETORAPHCTBO)

Crisgimonenss npoaykuil pisHux tpodiuHux yrpynoBasb

{Cx1afgBe cOiBTOBAPHCTRO

[IpuseseMo aeski npasuia dobopy NepeMiHHEX I8 KOHTPONO 34 CTaHOM
GioMOTIHHMX CHCTEM, A caMe: . . o

—papTO BiAGHPATH TOKA3HHMKH, WO BILHOCATECH TUIBKM RO TIPOUECIB 13

roMeocTaTHHHHMH MeXaHI3MaMH,

— BAPTO BIJLAATH [IEPEBATY NOKAHKKAM, 11O XAPAKTEPHIYIOTE HecnelndiuHHit

BIArYK Ha (aKTap, W0 BIUIWBAC,

~BAPTO BiAAATH NMEPEBATY IHTETPATBHUM [IOKAIHHKAM. ‘ N

[lepenbauacThcs, O HASBHICTE HOPMH 110 OHHM NOKA3HUKaM 1 MaTOOr1H M0
iHwmM, a TAKoX iX CHIBBIJHOLIEHHA MOXYTb OJHO3HAYHO BUIHAMHTH §!
inenrudhikysarn) "xBopoby” GioAOTiHHOT CHCTEMH. .

Y Bunazky BIACYTHOCTI Cheun@ivHUX NOKasHHKIB npH i p.i__?,i-.mx dakTopin
(nampuxnan, aas Gesnidi MOKA3HMKIB, WO BH3HAYAIOTH MOTIK EHEPTIl 1 PEIOBUHA B
cucTeMi) BUHHKAE 3afada BUIGYxaTH crocif of'enHaHHA [IOXa3HHKIB, WO OIHICKOTH
SKICTB CcepeoBUINA AK raphe abo sk moraue. [Ipy uboMy HeoOX1{HO BBECTH OIUHKY
AKOCT! IS KOXHOI nepeMidHol d; 1 ysaransHewy OLiHKY AKOCTI D), IO BpaxoBye
Pe3yIBTATH OUIHOK d).

BpakacTbC MOMJIHBHM OLUHKY edieKTy ynmpoBa:KeHOro BIJIMBY 3BECTH 10
ninGopa €QMHONO Y3araTbHEHOTO IOKA3HKKE CTAHY eKOCHCTEMH, 110 MOEAHYE OKpeMi
BIIryKu cHCTeMY TAK Ha3HBaHO QyHKIier Baxkanocti. ‘ .

B excriepiMEHTaX 33 AONOMOTIOH UbOTO KpUTepiio- BIEBHEHO OLIHIOBANACK !
nopiBHioBagacs) Ais pismux  3abpyzmiosayis (ixHix cyMimeﬁ). Ha Gionoriumy
CHeTeMy. 3aspadeHdil MIAXIL BMKOPHCTOBYETHCA NPH BH3HAYEHHI flpmpmemocn
tepex 3aGpynHIOBAdiB i3 NOTMALY MOKIHBHX HErATHBHHX HACHLAKIS IXHLOTO BIUTHBY
ta Gionoriuki cHeTeMH,
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Tema 2.3. EkonoriyHuit MOHITOPUHT Ha cyli (Ha Gasi GiocdheoHnx
- 3anoBiBHMKIR)

B Haitbinblu cknagHoo 3ajaueto € BHBYGHHA €KONOLIYHMX 3MiH i op TaHizay;,
EKOMOTTHHOTO MOHITOPHHTY Ha GOHOBOMY piBRI. )

OpraHia'auiﬂ YNOPAAKOBAHOTO €KOJIOTYHOIe MOHITOPHHNY Ha GOHOBOMY Piny
TOYHHANACH 31 CTBOPEHHS TaKo] cucTeMr Ha Ga3i GiocdepHMX 3amoBiIHEIKIE, Iy
BHB'EHHA, KOHTPOTIO 1 NPOrHO3y AHTPOTIOTEHHWX 3MiH cTaHy Oiocdepra. Taxuy
HHHOM, 3aKpirutedi 3a OiocepHUMM 3aNOBITHMKAMA (O [POEKTY [FPOTpayy
IOHECKO "honusa i Giocdepa") 3agaui 3bepexennn npuponHmx EKOCHETEY |
reHOQOHIY POCAHE | TBAPHMH | JeAKMX NpMBaTHHX JOCTIIKeHD JZOTIOBH KOBaNHcy
KOMILIEKCHOLO TIPOTPaMO0 €KOIOTI4HOT0 MOHRITOPHHIY, W0 epenbadac IpO BEAeHHy
NOCTIHHUX CIOCTEPEXKEHD 33 YOHOBHMH NOKa3HHKaMH cTaHy Giocdepy, 3a 1T 3MiHow
38 paxyHOK 2HTPOTIOTCHHMX [PHUYKH, 8 TAKOXK NPOBE/EHHA AOCTIIXKEHbL i3 MeTol
HayKoBoTo oOrpYHTYBaHHS BHOODY BiANOBITHHX f1lapaMeTpiB 14 KOHTPOIED cTagy
IPUPOIHOTO CEPEIOBULIA,

MlepenGavanocs BHBYMTH  pap  reodisuinnx XAPAKTEPHCTHE,  TaKEx,
HANPHUKNAN, AK TIOTIK COHA4HOI pajiauii, opramizysaru CTIOCTEPEEHHS | BIIBUEHRg
AHTPOMOTCHHHX NEpEeTBOPEHs KPYroofiry HaMBawiMBsilMX XiMiYHMX exemeHTis,
HOCTIINKEHHS IPYHTOBOIO NIOKPHBY, Ganaxcy i xpyroobiry Bogu.

‘ HJ]aHyBaJIOCH.RC’I‘BJI}THe BUBUCHHS 3a0pyIHEHHA NPHPONHUX CepeOBHIL,
HaMI4a/I0Ck [T BUMIPIB ¥ PI3HHX CEPe0BHIIAX IIKPOKE KONO inrpeTienTiB.

TlepeaBadanocs FOCHiKeHHs GiOTH TPOBOAHTH Ha BioueHoTHYHOMY {CKTag
(Gioru, 1 3MiHN, QYHKIIOHATbHA XUTTEAIANBHICTe | GiONOriHA MPOLYKTH BHICTE),
‘BAIOBOMY  (EMHAaMIKZ  1onynauill  iHIMKaTOpHAX  BHiB), dizionoriaHoMy
(doTocHHTES, MOAMX, PICT, POIMHOKEHHA) i MOJCKYAPHO-TEHETHUHOMY (MyTareHes,
Tepa_mrgﬂe;) piersx. LI  rmocmimkerns noBHHHI 6yt TicHo s3p'3axi i
“CIOCTEPEXKEHHAMH 32 abloTHUHOK ckNag0BoK Biochepu.

Taxum uunoM, y GlocthepHx 3anosigauxax TIPONOHYRATOCH HPOBORHTH
_Bc_gﬁiq_nli HOCTIKEHHS, SK 30BHIHIX QakTopis cepeloBuwa, Tak i BHY TPillHIX
Tpouecis | ABHII, WO BIAOYBAOTHCY B eKOCHETEMaX, Ha donoBoMy piBHI 1 ¥
Oydepniii (nepexinuift) 30Hi, ne wmomHa 6yno 6 BupuaTH pizni  BRI¥
'38MIEKOPHCTYBAHHS | POBOJNTH NOPIBHAHHS Pe3y/IbTATIB AHTPOIOTEHHNX BILTHBIB
13 GOHOBMM CTAHOM €KOCHCTEM.

'.Hpor[:aaMa {orHoBOro  ekonoriuHoro MOHITODHHIY Ha ©a3i 6GiocdepHux
3ANOBIAHMKIB BKTHONAE pO3ALTH:

—MOHITOPHHI" 3a6py/IHeHb (fIDUPOIHOTO CepefOBMINA 1 iMITHX dbaxTopis

aHTPOMOrEHHOTO BILIKBY;

—MOHITOPHHI BiZrykiB 6ioTd Ha adTpomorenuuil BINTHB, Y TepIy depry,

onoBHX PiBHIB 3a6pyAneHHs;
- ~CMOCTEPEHEHHS 32 3MiHOI0 GYHKIIOKATEHIX | CTPYKTYPHHX XapakTepHCTHK

HeJOTOPKaHHX  ("eTamOHHHX')  NPHPONHMX  EKOCHCTEM | IxXmixX

AHTPONCTEHHUX MOAMGKALLii.

lHTepnpeTaiis pesynsTaTiB 3a3HAUEHHX CAOCTEPEKEHs MOWIHBA JAIE NPH

PeTeNLHOMY  BUBYEHHI (OHOBHX Treobi3dMHWX XaPAKTEDHCTMK —CepeJOBHIA
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METEOPOIIONIYHEX  CIIOCTEPEXKeHb, L0  BKIIONAIOTH  CIIOCTEPEKEHH:H
ifinoro Samancy i T.n. ). Bumipy rizpomereoponoriuHax BenwHHH BimHeceHi
pIIOTO  PO3ALTY (POHOBOro eKeIOriMHOro MOHiTOpHHrY — no "afioTudHoro”
pHHTY.
OpraHizallii  CIIOCTEPEXXEHb, IO BIDHOCATRECA [0 NEpIIOrc  po3giny
(W“opnnr 3a0pyIHeHs MPHPONHOFO CepelOBHINA}, MOBHHHA BHPOBIATHCH TaK,
PIYBAHL PE3YNLTATH HALaBany JOCTATHIC IHGOPMALIc Npo KOHUEHTPAI
piakEx m_JMiLuox Yy BABKOTHLIHBOMY cepedoBHIi ) (Bxirouaroun  GioTy), npo

wirpalifini mponecy 1 kpyroodir L#X PpeyoBHH, IXHBOMY HArpoOMamKeHHi i
TpaKcpopMaLLL. .

IMepenfaxeno BHMID NOTOKY PEUOBMHM 3 aTMOCHEPH Ha [OBEPXHIO, LIO
niAGTHNIAE, Mirpaiil 3 nosepxHeBMMH { NiA3EMHUMH BOJAMHM, HO TpoQidumx
1gHIIOTAX B €KOCHCTEMAX.

Ips BuQopl peyoBHH LA BKNIOYEHHA B NporpaMy BHMIpB y Giochepmx
3AHOBIAHHKAX IPHAMANHCA 4O YBaru Taki KpMTepii AK NONIMPEHiCTh PeHOBHH, IXHA
crffKicTh | MOGLTBHICTE ¥ HABKOAMUIHLOMY CEPeJOBHMLY, 3ATHICTE A0 BIMHBY HA
Giooriuni i reodiznuni cucTemu (y ToMy HHCIL Ha kiiMar | KniMaTuaHy CHCTEMY).
I'Iepenilc PEYOBHH, BIAiGpanMX v Takui crociS (Ans pisHux cepeAOBHIT), NIPHBEIEHHH
y-rabn. 2.2. Lleh nepenik jomimox awanoriauuit nepenixy, pospobiaesomy
napanensHo B CIIA.

“z- Tlepiofy MDK BUMIpaMH (4acTOTa BEMIpIR) Pi3Hi A4 PiIHKX CEPENOBHLT — 1A
TOB{TPA 1 armoctheparx omaais wi mepiogn cxnagaote 10-20 anie, and iHmMMX
cgpaoBHIL — Bia 2 10 6 Micauis. o

.. INepepfaucHo NpOBENEHHA TAKOXK BHMIDIB, 100 XapaKTepH3YlOTh CTaH

cépenoBMIilA (MyTHiCTs arMocepd, pH BOIAHOIO CepesIOBHINA), CHOCTEPENEHHS
DBAY,, TiAPOMETEOPONOTIuHMX BElMMH, AOCTATHIX Ani iHTepnperawii mHTaHb
mepgBOCy, poscilosanus | Mirpauil 3aBpynuiolouEx pevosuH, COHfdHOl pajiauil
(BkmoTatou VIISTPa(ioIeToBe BUNPOMIHIOBAHHS).
Sx Bigsmauagocd, mif  dac oBrOBOPEHHA MJAHOTO PO3AiAY TpOrpaMu
ekoloriuHore MOHITOpUHry Ha (QOHOBOMY PiBHI Benuka ymara Oyna npuainena
ApiopuTeTHOCTi BuMiptoBanux daktopis BraxBY i edekris y Glochepi 3a paxyHox
HaB0ITbIL iCTOTHMX AHTPONOTEHHUX BNUMBIB. [TpH LBOMY NMepIIuME Oy/M Hassai
BLIMBH, (0 BHKIAKAKTE HARGLIRI CHNBHY Peakuixd B eKOCHCTeMax i, mo
CTAHORNATE JI5if HUX HalfliTswy Hebesneky.

OnHax 1e HHTAHHS BApTO PONIAHYTH TAKOK 1 3 TIOZMLiH MOXIHBOTO
HAbinemoro mopywerHA TpHponHoi TeoxiMiuvo! piBHOBarH. OueBHIHO, TaKe
NOPYlueHRs AKIIO B AZHAHN HAC | He HAHOCHTH IHauHOTO 3BHTKY, TO B MaiGyTHBOMY
MOXeE NpHBeCTU 10 CepHO3HHX HACTiJIKIB, TOOTO CTAaHOBHTh BH3HAUCHY Mo TeHIIHHy
HeGesnexy, [lexki 3a6pyaHIOOU] PEHOBHAM, LUO NONAJAKTh ¥ IPHPOIKE CEPEHOBHIIE
B-PE3yNETATI [1H0ACHKOT JIS/IBHOCTI, MOXKYTh CHIBHO 3MIHHTH ICHYIOUHI MPUPORHUH
$oHOBHIT pimenb 3MICTY Hi€f PEMOBHHHM § THM CaMuM HAHECTH B CHOFOACHHI 9H
Maﬁﬁymbomy (Movke GyTH, HaBITh JanekoMy MafidyTHROMY) cep.i»iomnﬁ 36}_rr91< (npn.
UBOMY He MarOTHLCH Ha YBa3i PEYOBHHM, IO y IPUPOIHOMY CTaHl B IPHPO/L BLACYTHI
Tinkom).
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TaGauus 2.2 — Tlepeik XiMitHux peuosun, Mo ALIATAIGTE BUIHANEHAIO B APHPOAHITY
cepesoBHmAX Ha QOHOBHX CTAHLINX ¥ BiocthepHHX 3RMOBIAHAKAX :

|_ Cepegopaiue
; nopepxHesi i

mzemMHi Boan

ATMO~

cihepa
+ .

aTmocdepHi
ODATH

Bamiprosani 10MimKks

rpynr | GioT E

_3paweHi wacTru {aepo3oni)
JlBoOKHC CipKH

Qaon’

OKKC BYIVIELIO

OXHCTH a30TY

| Byrneroaui

.| beps(a)nsaped
Xnopopratiuai 3'caHaHHA
(T 1im)

Bakki MeTanu (CBUHEHD,

| pTyTs, Kanuii, Mu'aK)

1 JIBooKHE BYTTIENi0

| ©peonn

F Bioreumi enemenTi {a30T,
ddcdiop)

ARIORH | KaTiOHH

| PasiionyKnimM |

4|+

Jns OUWiHKE 3MiHH NPHPOJHONO Kpyroofiry pevoRHH, o BHKIIHKA i
BHTPOTOTEHHOK  AIANBHICTIO, Y reoXiMii NpuHHATE TOHATTS TexuobiTHOCH
"0BYMOB/IEHE BiIHOMIEHUSM [LOPIHOTO BHIOOYTKY AAHOTO XIMIYMHOTO enemMeHra {
ToHHAX) OO HOro KIapxoBOro BMicTy B nitoctepi. Opnmak, oueBwiHO, Gind
‘TOKA30BAM € KoedilienT K, 110 XapakTepu3ye BIIHOMECHHA CYMApHHX BUKH/ILB B
PEeYOBHHM B POSLIAHYTS TIPHPOUHE CepefosHile (Y TOHHAX) [0 HOro KAapKoBoil
BMmicTy B niTocdepi. 3
L0 Y qabm, 2.3 npusededi Taki AaHi B OPAAXY YOYBaHHA xoediuienta K; (24
drMoctepi). 3 Tabmuui BUAHO, WO HE3BAKAIHU HA TOPIBHSHO HEBEHKI BHKHIA
vatMochepy TAKHX €NEMEHTIB, K DPTYTh, Kanmiil, CypMa, CBHHels, reoxiMidH
“pinnosara moxe GyTH cepHO3HO TTOPYIICHA AHTPOTIOrEHHOHO mignpHicTIO Yepes XK
HM3IBKI KOHUeHTpatlil y 3eMEil Kopi, y TOH 4ac sK, HEIBAKAKOYH HA 3HAYH] BHKHE
“§Anisa ‘i ATIOMIHIKO, POAb IMX BHKMAIB ¥ TNOPYIIEHHi reoxiMiyHol pisHOBaru Hej
*{CTOTHOTO. ' _
.+ HaissuuafiHO [iKABO OLIHWTH NPIOPHTETHICTL ¥ "ARTpONOreHHOCT" pisH
fpIeMeNTIB, IO MOLWMPIOIOTLCS 3 AePO30IAMH, — L1 XAPAKTEPHCTHKA BPAXOEYe:
“KiNBKieTs BMKHHYTOL B aTMOC(hepy PeMOBMHHM B Mpouec rocHozapebkol JiampHoCY
“/S;AMHM, | 3RATHICTH O MOWIMPEHHS Ha sHadHi BincTani (ane Ges ypaxysaHH
‘mepexofly B ixiui cepenopmiua). Taxud KpUTepill 3 ypaxyBaHHAM Heo6xigHOH
f"BIii‘sinneHH’s peakuii eKocHCTeM Ha AHTPOTIONeHH] BILTMBH € 0c06IHRO KOIITORHEM. 2

! lnrerpanssa KibKiCTs ] KOHUCHTPALIA B IPH3EMHOMY wapi.
? BRAIOYAIOUH METHIPTY T,
7 o nporpami BMO.
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Tadmud 2.3 — Bewanuw, e XapakTepHiyoTs TexHodinbHICTE PI3HAX eTeMEHTIR
— Buxnau B aTMocdepy, Cepenniif 3mieT
EacMeHT Ku Tipik beps nl:-rﬂcd)epi, Y v
Tio 4510 1,5107 3,310°
-—Cd | 1,6-10° 2,510 1,6:107
Sh 1.010° 2.0-10° 2.0-107
" Br 2,0:10° 2,0-10° 2,2-107
— b | 6.4-10° 1,0:10° 1,6:107
3a 3,6:10° 50107 14107
7n 1.7-10% 9,0-10° 51107
A 1.6:10° 8,0-10° 4,810°
" As 1,110° : 2,0-10 1,9-107
T”ﬁ". 8310° 3.010° 6
AL 1,75:10° 1,410 8,0 ]

Jlns Bu3HaUeHHs TaKol npiopuTteTHocTi GYB 3AIPONOHOBaHUA koedilieHT

sGaradenss, i GpaKLioHyBaHHA {CTOCOBHO J€AKOT0 OTIOPHOIO €/1eMenTa),
k=S G,

P Py

gxuil  XapaKTepHye  BIAHOWICHHA KOHIEHTpallil nocnikyBaHoro eleMeHTa M0

KOHIEHTpaLi! OTIOPHOIO eNeMEHTA 1 TipoBi, HOPMOBAHHX 10 [% KIAPKOBOTO BMICTY.

Sk onopruil enemenT Kamu Oynw obpani poicisHi emeMeHTH, 10 BOJIOMIIOTE
weBeKHMHM 3nadeHEAMH K, {TaKi, sK TOpiH, ue3i, CRAHRIA).

V 7abn. 2.4 npruBeneni 3xaueHHs koediuiewris ppaxuionypanus K; nns
2epo30IiB, BIAIGpaHHX ¥ NEKLMLKOX NPOMMCIOBHX | "doHOBOMY" palfonax Cepenrsoi
Asit (3nauenss K.y 1 K Binmnosiano). B axocti douosoro paiiony OyB o0paHKi
BHCOKOTIpHUMIL JIBOROBHK (NIbOJIOBHK AGpamosa, [laip). 3HayenHsa koedimienTie
ppaxuionysanss y HOHOBHX paiOHAX MOKYTb Gyrd Ginsle OZUHMUL 33 PAXYHOK
NpMpORHMX TPOLECiB 1 MOXKYTh XapakTepusyBard CTYMiHL NETIOMOCTI XiMIYHOTO
eneMenTa. J119 BH3HAUCHHA NIPIOPUTETHOCTL 3 YPaXyBaHHAM [IBOTO edexTy B TAOIHII
TAKOK NPUBELSHI 3HAUECHHS K= Kisis K

Ak sugwo 3 Tabna. 2.4, mo CTYASHKO aHTPOROTEHHOCT] (32 JHAYEHHAMH)
ENICMEHTH B aCPOIONBHUX 326Dy THEHHAX MOMKHA POITAlyBaTH B HACTYIIHHA AR

Hg>As, Sb, Mo>Cr, Cd, Zn>Fe, W>Co, Th, Sc, Cs, Br
20,0 5-6 2,9-3.4 1,5-22  0,6-1,2

3 Tabn. 2.3 BHAHO, LIO OKPeMi eNCMEHTH, gkl BOJIOLIOTH HAHBHILNONO
TPiCPHTETHICTIO MO BHABIEHIH B raxuil cnoci o3naui (pTYTH, MHII'AK, KaamMii), yxe
BKIIOYeH] B NPOTPaMy’ eKOIOTIMHOTO MOHITOPHHTY NO pAAy HILHX (iHozi 6iM3LKHX)
O3HaK,

Po3zin moHiTOpyHTY GioTHUROL cxnanoeol Biochepy (BloTHyHKMHA MOHITOPHHT)
BXliouae (ikcauilo siarykis GioTH, OLIHKY BINHBY Ha GioTy piBniB 3a0pyRHECHHA,
fmisbkmx 1o GOHOBOTO. :

(2.3}

Tagmmua 2.4 — Koediuientn PpariionyBaHEN PIBHHX enemenTie (cTocosro Th) ¥
Paiiopax Cepeannol Asil
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Enement ‘ Ku-gi (OpomucnoBuil paiion) Ky (ponosuil paiion)
Sb . 7.0:10° L4 10°
As 6.6:10° 1,110
Hg 4,2-10° 2,110°
Cr 4.1-10' 1,2:107
Br 6.410° 8,9-10°
Fe 6.0 2.7 2.2
T Co 34100 ' 2,910 1.2
C 7n 1,610° i 5,5-10° 2,9
Cs 1.9-10 ! 2,610 0,71
cd 1,i-10° 3,510° 3,1
Mo 2,7-10° 5.4-10 5,0
W 5,510° 17100 1.5
Se 25 3.8 0,66
Th 1,0 1.0 1,0

Jix yxe obroeoproBanocs B Temi 2,2, exonoriug#il MOHITOPHHAT Ha (OHOBOM

PiBHI BKJIOMAE NpOrpaMy NONBOBHX CHOCTEPEKEHD, £XCIEPHMEHTANEHRY TPOTD
IporpaMy MaTeMaTHIHOTO MOIensaHHA. LiinkoM ovesHzHO, WO OLIHHTH BN
(QoHOBHX piBHiB 3a0pyaneHHs Ha GIOTY WNIXOM TiNBKH NONBOBHX CHIOCTEPEKEH]
JIPAKTHYHG HE [PelCTABNETECA MOMNHUBHM “€pe3 BHHATKOBY TpHBanicThe 3060
JaHKX, Ha OCHOBI SKMX MOMHA BIpOTiIHO BHAIMNTH edexT BIUIMBY LHX :
HeBeNTHKKX PiBHIB BITHRY, 1
Y 38'43Ky 3 UMM Y IPOrpaMy eKcnepHMeHTaNbHUX JOCTiIKEHs TPOIORYETD
'BKJIKQYMTH JIOCBIOM 110 BIIAHBY Ha eNeMeRTH ¢xocucTemy GlocepHoro 3anoBigHME
edexTin CHYIOUNX (IAeHTHIKOBAHAX TPH NOTBOBHX CIIOCTEPEKEHHAX) BIIAHBIB 4
CHeMIANBHHX YCTAHOBKAX ANA MIATPUMKH MOCTIHHEX (341dHHX) YMOB CepeIoBUIng 4§
EKOCTaTax. ,
Hr inverpansknil NOKasHHK 101 noByaceH kpuBux "noza-edexT” Binmosignd

A0 BHKITAEHHX BUIIE PO3YMIHL (AuR. Temy 2.2) olpanuii koedinieHT posmMuoxeHasiE
Bubip of'ektip ana excrepuMexTie i inrepnonsuil pesynbrarip TponoHyeThcHgl
pobut B KoopaHHaTax OUIiNYeHKoBOro apesa NpH  MiHiMizanii nomHTORYE

inteprionsii.  Ili  pexoMenzauil oTpumaxi Ha migcTasi  maTematuyHord

MoZelioBanHg. Y pe3ynbTaTi eKCHePHMEHTAIBHHX JOCHIKEHs | MOJSNIOBAHHA
Moxe SyTH OTpUMaHuit HporHo3 AKicHOT | KinbKicHOT 3MIHH eKOCHCTEMH B Yaci.
Ak mporpamy foabOBHX cnocTepexeHh GIOTHWHOIO poO3AiNy ekosoriyHOrof
MOHITOPHHIY, METOI0 AKOT € OuiHKa | KOHTPONb MOTOMHOTO ClaHy exocucTeMH,3
- PEKOMERAYETRCA 301HCHIOBATH CIOCTEPEKEHHS 30 BHAAMY, BHIANAHHS Y1 ITHHKCHHA 3§
{UHCEARHOCTI AKHX HPOrHOIYETHCH B TIEPLIY Y4Epry, 1
‘ Y 3asHavenii nporpaMmi OCHOBHA YyBara DNPHILIAETBCA  MOHITOPHHIY
3abpyqdeHs 1 1X exo10riMHMX Hacninkis., 3anponoHcoBaHa HpOrpaMa HanineHa Hed
, TIIBKM Ha KOHCTaTanilo hakTopie, LIO cnocTepiraloThes, ajte 1 Ha nporuos (y 38'asky §
3 UMM Y OporpamMy BKIHa€TsCH po3pebKa i BAKOPHCTAHHA TPOrHOCTHIHUX eKONOro- 3§
MaTeMaTHIHUX Mojenei). Sk cknajeHi uacTwsy Mporpama BEMIOUae aGioThunuii i
GloTHYHHEA MOHITOPHHT. 3
Ilpo BuGip XIMiMHMX PedOBHMH, IO MIANATAIOTS BH3HAYEHHIO B NPHPOAHHX P
CepelOBHIIAX Ha (OHOBHX CTAHLIAX, Y&& CKa3aHO JOCHTL JIOKTaiHo, ofropopewi

L

Kpﬂ

repii LBOTO subopy, ﬂpHBeneH‘z«Iﬁ nepenix Heoﬁxinﬂ.nx peqosuH (1uB. Tabm. 2.2).
sacTHHA EKOJOMMHOrO MOHITOPUHIY BKE PpEANIZYETHCH, CHOCIEPEKEHHA B
giochepHuX 3aTNOBI THUKAX y,{:e BEAYThCH. y
Y fnporpamy a010THYHOrO MOHITOPHHTY
oMeTeopoNoriaHi i iHILi reorbianljﬁ CHOCTEPEHKEHHS.
Jo CxIamy riIpOMETeOPOJOITMHUX i reo<b1§ﬂqﬂﬂx X8PaKTepHCTHK, IO
L graloTh  BHMIpY Ha CTaHLIAX (roHOBOro MOHITOPHHIY, TIOBMHHL BXOHTH
mﬂ}.{qmn, neofxinni 179 iHTepOpeTauil DaHMX NPO KOHUEHTpANi0 3a6pyRHIOIOuMX
BenoBHH B OKpEeMMX CEPeAOBMIIAX i 118 IOCIIKEHHA GioreoxiMivHHX WHKINB i
Ke:{mOGiry XiMIYHAX pPEUOBHH, a TaKoX % 3AIACHeHHS KIIMaTH4HOro
Mcﬁmopnﬂry. Jo nux BiAHOCﬂTbC}I.: ’ 3 ' ‘
_{UBMAKICTB | HaTpsAMoK BiTpy, arMoctepHuil THCK 1 TeMnepatypa NoBiTps,
ROJOTICTE | KINbKICTE aTMOC(HEpHHX ONRaAiE;
_inTeHcHBuicTs coHmuxol  paptauil  (mpamol,
BKAKOUAIOYH YABTPa(dioNeTOBE BUIIPOMIHIOBAHHS; .

—piBenn | BUTPATa BOAH, TEMIICPATYPa BOJIM, BUTPATA 3BAXKEHHX HAHOCIB;

— BoTOricTh 1 TeNnoBHil fanaHc IpyHTIB. -

Jl1s aTMocdiepy HACTOTA POBEAEHHX CMIOCTEPEKEHb KONMUBAETRCS BIA 1105
aniB, aTMocdiepHi onaan 3GHpalOTLC OTMH Pas Yy LEKaay H MICALL. [urerpansla
npofia  CHDKHOTO  MOKPHBY GepeTbes onnH  pa3 Ha Pik mepen  BECHAHMM
cuiroraHeHsam, TTpoi NoBepXHEBHX BO I cycneHsil GepyThes HICTh pasiB Ha pik y
XapaKTepHi riaponoriadi nepioau, GOHHI Bifk7afCeHHA ~ OJMH pa3 Ha pix y ITHIO
MeTKEHb, [PYHT IOCTIIAKYEThCH OOMH-ABA pasy Ha Pik, Giora - n@a pasd Ha pik (Ha
IMicT XIMIYHNX PEUOBHH ). .

MoHITOpHHT BiArYKiB GiOTH Ha aHTPOMOTEHHE 3abpynHeHHS 3] 3RAYEHHAMH,
GRAILEMMY A0 (OHOBHUX, ABNISE coB0M0 CKIAAHY | HOBY 3alady. .

Sk viKe BII3HAUANOCA, ¥ TporpaMi Ais OLiHKA CrTaHy OloJOMiYHOTO BHIY %K
KOHTpomf;BaHm“a nokasHuk obpanuii KoedillienT PO3MHOXEHHA BUIY, WO He
jJaTeAcHTh Bip wlinphocTi. 3MiHa LBOro MOKA3HUKA IR BIVIMBOM 3MIHH PIBHA
3a6pyIHEHHS NPUPOAHUX CEPSACBUIL € 3pYHHOI EIHTE[‘[JEJ'ILHDED xapaK’EEPHCTHKOIO
BinoBigHOl peaxuii GioTH na 3abpyAHEHHA. Kplfv: TOCO, BE:I‘SHaquH.Ifi. TIOKASHUHK
MOJHA HE3TI0CepeAHbO BUKOPHCTOBYBATH B TPOrHO31 K30TEHHOT CyKLECLL.
BiamosizHo A0 321a2 @KOOMYHOTO MOHITOPHHIY MporpaMa GioTHuHOrD

MOHITOPHHI'Y BKITIOYAE:

BKIOUEH] TAKOX

riap

poscisrel, cymaprol),

—oujnky MoTOYHOro cTady OioTH (10 TIOBYOPIOIOTBCA 3 JAKOIO
nepioaMHHicTIO BUMIPY KoedilieHTIB PO3MHOMEHHE LRAKHX BHAIB);
sianosianux  peakuit OioTk  (YOTAHOBACHHA  3&IEKHOCTI

— [IPOTHO3
HYTIMBOCTI GiOTH A0 @HTPONOTEHHIX 3a0pyHIOIOUHX PEYORUH];

— KOHTPONL CTaHy Gi0TH MONLOBAMY METONAMH.

Bia3HAINMO, 110 BUKOHAHHA LHX TPHOX [1IANPOIPaM € B3ACMO3ANCHKHOL0,

TNepwa nignporpama 380AHTLCH 110 Geay:nnmim peccrpauii 3Min KoedilienTa
DOAMHOMEHH  NOIyAsUid  TeCcTOBHX  BUALB. Tec*rysagna IIpOBOOMTLCA ¥
BereTauifHMX KAMepax-eKOCTaTax 13 PErymosaHHAM yMOB abioTHYHOTO CepeloBHILA
(remnepartypa, BOROTICTD, OCBIT/IEHICTD). : .
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Ha nepwomy erani peatisauil Aidcwol  nporpamu pEKOMeH,E[}'GTL
OBMEKITHCH BHIAMKM 3 JEKUILKOX IPYTl, OOpamix MO POSYMIHHAX NOKA3HOCTE
HONIMpPEHOCT | 4y TNHBOCT] A0 BIUIUBY 3a0PYAHIOIOMUX PESOBHH. R

Tl wafinpoctiinnx, GaxTepill | BOAOPOCTEH KOHKPETHHM HOKAIHMKOM 6y
CY)KUTH BLAHOCHMI MpPHPICT YMCETBHOCTI pospimxenol KynpTypn. s Moxig
AMEHENKIS | BUILAX POCIMH KOHKPETHHM NOKasHHKoM OyZe CIYXHTH BigHoc
ApHpicT Otomach.

Tepionuunicts BUMIPIE AAA KOWKHOTO KOHKPETHOIO BHIY iHausiKyanbHa ]
3aMeXuTh BiA TpuBaiocti reHepauii. Pisni zalpyanenns BHKODHCTOBYBAHHX §
eKCriepHMEenTi cepefoBuiy (TIOBITPA, BOAM, (PYHTY) BLANOBiAAIOTH TIOTOYHOM]
¢onosoMy ¢TaHy 3a0pyAHedHA B LLOMY perioni. '.

BasHavyeHi BuMipk BHPOONMAIOTHCH HA CTAHOIAX (OHOBOTO MOHITOPHHTY 3
KOXHOMY GiochepHoMy 3aIoBiTHMKY. BubupaeTscs oNHH KOHKPETHHA TeCTOBHI Bid}
Ina KOXHOL i3 2a3uadeHnx Buure rpyn. [Ipu BuOopi 1bOro BHAY PEKOMEHIYEThY
BpaxOBYBaTA TIOIIMPEHICTE BUAY B €KOCHCTEMI PETIORY, UYTIMBICTb BRAY 2O BT
3aGpy/Hens, HOTO POk B EKOCHCTEMI Perioy.

I1a  mafinpoctiumy, Gaktepild, BomopocTef (mo  ojHOMY — BHAY
PEKOMEHIYEThCS HACTYITHA YaCTOTa CloCTepexens (KiAbKICTE TECTiB Ha pik): mo f
TecTiB BLAHOCHOrO TIPHPOCTY WHCEMBHOCTI 32 106y, JIS MOXIB | NHMMaiHUKIB — 1
OZROMY TECTY BiAHOCHOTO NPHPOCTY GioMacH 3a pix, NS BUILKX POCIHH — 4 TeCTH

JlocToBipHa 3Mina (301IbIICHHS YK 3MERILICHHS ) KOHTPOIBOBAHOTO TapaMe]
— KoeQilienTa pOIMHOKEHHS, — HAfBHICTh, IO BiAfloBilae cTilikol TeHzeH
CBiZ¥ATH [P0 3MiHY cTaHy NOMYNALIl KOHTPONLOBAHOTO BHLY B perioHi ¢(oHom
cTanuii 3a paxyHOK 3MIHH cTaHy 3a0pyAHEHHA. ‘

MoHiTopHHT BlOnosiHoi peakiii GioT Ha 110 3a0pyHHIOIOUMX pPeHo
CKIANAEThCH B 3AIHCHEHH! KOMIUIEKCY EXCHEPHMEHTIB 10 BU3HAUEHHID KoedilicH
POSMHOXEHHS BMAIB TpPH pisHoMy 3a0pyiserHi cepeJOBHIIA N0 OKPEMH
3a6pyAHIOKUHM  pevoBHHaM 1 TpH  Qikcypawni  iHwmMx  alioTHYHEX  YMOR
ExcITepMMEHTH 3 KOKHKM 3 00paHiX BHIIB BHPOONAIOTLCA Y BEreTaUiHHUX KaMe
eKOCTaTax. -

Koedinient po3sMHGKEeHHA and KOXKHOTO BHAY BHIHAYEETBCH LT KOMKHE
320PY.IHIONY0] PEUOBHHY NPIODHTETHOIO NEPETIKY OKPEMO . _

Tipuuumnom BUGOpY CHCTEMH BHAIB — TeCT-0G'€XTIB ~ € MiniMizamis noMum
iHTepONANIi BiATOBIAKOT peakiii 6ioTH B LinoMy Ha 3a6pYAHENHS Ha OCHOBI 1aHEg
PO YYTIMBICTE TecT-00'¢KTiB. 4

OnepxyBand ixopMaLlia Tpo Nofe YyTAMBOCTI 6i0TH 10 3MiHYM 3abpyaHe 14
TIPUPOIHHX CepeloBuiL (1038 — BIAMOBIANA peakLis) cama 1o cofi Moxe CcryHHI]
TiACTABOO 715 HAHIPOCTILIOTO OPIEHTOBAHOID NPOrHO3Y. 3

HeoBxiAHicT> Opranisanii KOHIPOMO CTamy GiOTH NOXBOBMMH MeTOAAM
AHKTYETBEA THMH MOMHIKAMA | HETOYHOCTAMM, L0 BMHWKHYTL UPH ouinLi 4
nporsosl cTasie GloueHosis y pamkax nonependix rianporpam. Ilpu nsomy
KOHTPOMIO PEKOMEHYKTbCs came Ti Giomoriumi swaM, wo BusHani HaHOLTR
YYTTEBMMY L0 BIIHBY.

BpaxaeTnes, 10 aHTPONOreHHA IisNBHICTE BiAGMBAETECA HA CHIAN
CTIBBiZHOIIEHH] eneMeHTiB TIpyHTOBOT haynu; us ocobnmBicTs Moxe O

..

«
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guKopHCTaNa  TIpH MOHITOPUHTY, TaK CaMo sk i oxpemi Gioiﬂnuxfampu -
lwﬂuegﬂfpan"opn PI3HHX BJ'IEMC'HTIB ‘(gom,om xpofaky — XOHLIEHTPATH KaMmi, #KyKa-
ﬂ{y-;«e:mui — CBHHITIO; MOKpULI — Mizi). ' .

TeapHHHE HACENICHHS [pyHTiB moBMHHE OyTH OOHAM I3 HaiBauTHBINIHX
oB'eKTiB eKONOTIHHOTO MOHITOPHHTY. . ‘

[Ins uEx witell MOXYTh LIHPOKO BAKOPUCTOBYBAaTHCA IPYHTOBI fesxpeberni
(BOHH BLIPI3HAIOTBCA BHCOKOWO YKCENBHICTIO, B1OMACOLD, BUJI0BOIO PO3MAITICTIO — Ha
{ M° 3yCTPIMAETHCH 200-300 BUAIB, CYMAPHOK YHCETBHICTIO O 2 MiH. ocoDHiB).
HaiGimbIl KPAILMMK € Benwki rpyHTosi Gexpeberni, Bararto 3 sKuX KHBY T Y
EIPOKOMY ntanazodi exonoriqqnx yiwos. Cepen HyX AS uined MDH[TO.pHHI'}"
JaifGiaBil TPHAATHUMHU € ROMIOBI XPOBAKM, TYCKYHR L IXHI THYHEKH, BEIHK] XHKI
wmemui, nedaxi BHAKW MOXPHLb 1 AUILIONOA, & B apiiHkX eXOCHCTEMAX — Tapraiy i
qopHOTIIK. Oﬁnizf 4MCENLHOCTI | aKTHBHOCTI TPYHTOBOL bayHd BapTO NPOBOAUTH 3
pa3it B CE30H. HouinsHa ABOCTYTIGHERA CHCTEMA MOHITOPHHTY — MORITOPHHT Ha PiBHi
gomyNSlil OKPEMHX BUIIB BETHKHX IPYHTOBHX Gesxpebetnnx | mepiopMuHUX
rpymorso-'z-oonor‘iuﬂnx obcTeHeHb THNOBKX Mlcua?nepe(’)ysaﬁb_ )

[lponoHyeETECH BHBYATH  QYHKLIOHANLHI  XAPAKTEPHCTHKM "eTAIOHHHUX
(IPBPONHHK) EKOCHCTEM HA douoBOMY pil?Hi .(y 5100(1)3]3!{14?( 3an03§,unnxax) ¥
ropiBHAHHL 3 IX AKTPONOTEHHMMH Monmpmau}mn B MpoMiKHEX (i3 moXisagy
AHTPONOrEHHOrO BIAMBY ) 30HAX i IPHPOMHO-TEXHIYHUX CHCTEMAX.

[lponoHyeTbCs TakOX 3AIACHIOBATH CHOCTEPEKEHHA K 34 miMaKch}m
eKOCHCTEMAaMH, TAK i 33 CYKLEeCIOHHHMH PALaMi eKOCHCTEM, 100 POIBUBAOTRCA 1 Y
ApUPOAHHX YMOBaX (HanpuK;iag, BiHOBAEHHSA micns IoXexi), | B pe3y3’IbTaTi
AHTPONOTEHHHX XOPOTKOMACHHX (BiaHopnenns micas BrpyOxu) ud OesynmuuHHX (B'
YMOBAX AHTPOIOTEHHOTO 3a6pynHedHs) BOMBIR. PexOMenIyIOTECR nopiBHAANEHI
COCTEPEKEHHS 3a NPOCTOPOBHMH CTIONYHEHHAMH [PHPOARIX ekocucreM, MO
$OPMYIOTBCS TIpH PiZHWX YMOBAX, HaMPHKNa/, BHBUCHHA BOAOAUIBHHX, CXUIBOBHX |
HH3AHHHX EKOCHCTEM.

TIps MOHITOPHMHIY CTaHY CyXCMYTHWX EKOCHCTEM PEKOMCHIYETLCA pereIsHe
BHBUEHHSA eHEPreTHYHOIO Oanaucy i samacy pEYOBMHH eKocHeTeMu. Mam Lbore
nepenfauacThCd BUIHAYEHHA B eKOCHCTEM] KiIBKOCTI OPraHiqHoi peqoBHHH, mg
YTBOpHThCA, 11 YAYYeEHHS B IPYHT, KinpKoCTi peHOBHHH, I1NO posnanacTeCd, 1
TOMNYHAHHS MMM OpPraHi3MaMy XHBOTO POCIHHHOTO MAaTEplaty. Toeuana Takox
3nificHiopaTHCA  PEECTpalls  OCHOBHMX 3a0pYAHIOWOMMX  PEHOBMH Yy KATTEBO
BANIMEMY UACTHHAX €KOCHCTeM (HANpHKAaj, B eKOCHCTEME COCHOBOIO  JUCY
RochigyoThes cipka i BaKi METANmM y XBOi, MHIUAHHHKY, nipeTHIng, }‘?.eprBOMy
Wapi rIpyHTY 1 3€MBIHHX xpofakax). PeKOMEHAYETHCA TaKOX 3mffcmoaa'm
ReTANBHUH OMHMC FPYHTOBOTO 1 POCTHHHONO [OKPUBY (ol 3B'93aTH foCHiAACYBARY
eKOCHCTeMY 3 Oinbil BEXHKHMH Sioreod:izHIHUMA @opmaui?mn).

7115 MOHITOPHHTY CYKUECIOHHOT THHAMIKH GioneHoais (1O KO3ROIAE BAABHTH
anTponorenHi edeKTH) NPOICHYETHCH sgificiioBaTd (oTorpadyBakHs (u_{lopl‘-lﬂfi)_
nocTifinux exosoriunmx apodinis, o ¢ororpadiax BHBYAIOTECH OKpeMI crapii
SyKuecii, BHBNANTBCS 3MiHM JTICOBOTO Gazucy eposii, ABHIIA CBTputl.]iKaHll ¥
Nepesgoaoskenux [PYHTAX, BUNAJKH NOriplieHHs HOPMATBHOL HUTTE 1181 BHOCTI
UeHosis i 1.1 [TpONOHYIOTECH CIOCTEPSKEHNA 32 AMHAMIKOW TBAPHHHOrO HaceNeHH
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(Ha nocrifinyx cnpoBHUX ARoLiaakax), 3a TPYHTOBOW Me3e(ayHOI — MeTp,
NOITAPOBHX TPYHTOBHX pPOSKOMOK, i3 pO3OMpPaHHEM OIACTHIAKHE i rymycy. i
TIPOrpanMa € PEanbLHOK OCHOBOM As BHBYEHKS 1 KOHTPOIO CTaHy GloneHosis.

LlikaBiMY  NpesCTaBAsiOTHES  Tponoskuil  To oporpaMi  exomori
MOHITOPHHTY B GilocdepHuX 3anoBiIHMKAX i Ha perioHanshil 1 Gasosifl doug
CTAHIlAX.

Y sxocri
3AMPONOHOBAHI XMopeMicTHi mectuuman JUIT i inwi, nonixnopbigening, pg
METanH (CBHHElb, PTYTs, KaIMIil, 3amiz0), a Taxox Kaneilifl, Maruiff, Ha 1‘

Lo — . 2- o —
amoMinii. B atvocdepunx onanax nepenbavaeties sumip SO 4 » NO;, NHj, K

KOHTPORBOBAHHX  3a0pyNHIOOUMX pEUOBHH B aTMoC(y

Ca’, Mgz*, PO?{ panionyxmiaie i pH omanis.

Y akocti gocaimiyBannx Hlomis 3AMPONOHDBAK] TpONIYH Nicy, Tick noM;
30HN (MOXTHBA NeTami3alis), JYTH, NOCYULIHBI 30Mm, 80/15H, Tipceki | octp.
EKOCHCTeMH, ypOaHisoBami cHeTeMn. SK KOMIOHEHTH eKOCHCTEME BH3HQ
OCHOBHMHA XIKaK, IO 3HAXOAHTHCS Hd BEPIUHHI TpodivHel nipamiay (nraxa, ccasy
TPABOIAHA TEAPHHA, O IOMIHYE; pocIuNa, 1o AOMiHY€; 3eMJIIHUH xpo6ak; BEpXY
(1 cM) wap rpynty i rpynTouit npodins; piswi rpynn POCTHHEOCTL (1epeBo,
TpaBa, MOX); IpYHTOBI OpranisMu; BiIknaneHHs.

TaxnmM y Uinomy yABIAETECA GOHOBHH eXOIOTTUHHMI MOHITOPHHF Ha Ty,

Tema 2.4. EKONoriuHuit MOHITOPUHT OKeaHy

ObrpyrTysanns i opradizanis KOMIJEKCHOrO exoNOriYHOTG MOHITOp
OKEaHY € CaMOCTIHIOIO 3a0a%et). )

Komnnexcuuit exonoriamuit Mouitoprur OKeaHy — LIC CHCTEMA CIIOCTEpeReH
aHaTi3y, OUiMKW | NpOTHO3Y CcTaHy OKeaHy; BiR BrIONacTe B cebe tizm
" reoxiMigny i 0loNMoriYHy CKIa10BI.

Mo 3aza4 ekonoTiuHOrO MOHITOpMHFY OKeaky (disnura cxnagopa) Bxo
CHCTEMATH'IHHH 2HANI3, CMOCTEPEKEHHS | MPOTHOI TepPMOIHHAMIYHMUX Apouecis
TPONECIB  NIOUIMPEHHS AHTPOMOrEHHHX JOMILIOK, [0 BUIHAYANTH EKONOr:
CHTYaiko B okeadi. MisHuBa CKIAIOBA KONOMYHOMD MOHITOPHHIY TICHO 3B's3ap
KNIMATHYHKM MOHBITOPMHIOM 1, TakHM 4HHOM, JAOCTixeHHs B IiH ofmacti

enementoM Beecsitubol kniMarnynol nporpau. ¥ paMKax iiel mporpamu 3HaYH
i

yBara NpiiAfeThCs BUBYEHHIO BIUIUBY BRACTUBOCTEH | JHHaMIKH OKEary Ha TS0
razoobmin 3 armoctepows, Ha Cnobarknuit KpyrooSir Temna, Bonorw i pi3
XiMIYHUX cnonyk, ocofmuso ABOOXHCY BYTIEUW, ¥ KIiMaTHyHiM cueremi. [lo
3ajadi TAKOX BXOAHTE BUINAYCHHA BIIHBY pi3tux AHTPOFIOTSHHHX BILIHBIB
Hadpaxumaeind reodisvydi gEMwa B OKeaHi, Ha [IpOLEcH B3aeMonil OKeany
aTMOCQEPOLO, Ha CTAH KNIMATHIHOT CHCTeMH, ¥ ToMy Yncni xpiochepn.
Exonoriunuil  Mouitopuur OXeaHy (reoxiMidHa cxianopa)  oXonmd
CHCTEMATHYHAR KOHTPONs, OLIHKY 1 NporHos piswiB 3a0pYIHEHHS MOpPCBHKE

CKOCHCTEM, BKIIOYANOYH IIBHAKOCTI HAIXOMKeHHS 3abpyaHIOKYHX peuoBrH §

CaitoBuit oxean, IxHift amicT y MOPCBKIA  BOAI, HArpOMaIXeHHS y 3Baxe

PSUOBHHI, JOHHHX BIAKNAASHHAX, OioTi, mBHAKOCTI BHaaTewEs 3a(‘Spy,rtHI(J»R)l?('f

cu0BHH i3 MODCBKOT BOAM 3a paxyHOK Oioremnol ceaumentanii i MikpoByoro
MeTaéon 13MY. ‘ . _ n .

ExonoriiHul - Momitopuer  oxeany (SionorivHa  cxiagosa) BKIO%aE
cpCTEMATHUHI  CHOCTepeXeHHd, ouiHky | [OpOFHO3 §i0n0riqﬂux Hacniakin
aHTPONOTEHHOIO 3a6pynHeHHﬂ .i IHITAX HEraTHBRUX BINHBIB, & TaKO}IiBHﬂBJIeHI:m
quHTH‘{HHX" hakTOpiB BITHBY | HalGiabl YpasnuBHX TaBOK ¥ GloTHyHii CKnamoniii
MOPCBEHX €KOCHCTEM. . _

OCHOBHUMY  3a/aMaMi  €KONOTIYHOrO MOHITOPHHIY OKeaHy € CTBOpEHHA
crCTEMH CITOCTEPCKEHL 33 JURepenamd i dakTopaMM aHTPONOTEHHWX BINHBIE |
ioneriHHHX eERTIB ¥ MOPCEKHX SKOCHCTEMAX, 4 TAKOK BH3HAYENHS IPHITY CTHMOTO
{aBaHTEXSHHS Ha CKOCHCTEMy (0 po3pobiloeTecs Ha OCHOBI OLIHKH, apanizy i
[pOTHO3Y CTaHY oKeaHy). . . .

Tepedynonu B CRiBTOBAPHCTBAX | LONYMALISX, W0  BHKIAKATECH
AHTPOHCTEHANM 3aGpyAECHHAM, MOYTh HOCHTH nl)crpnﬁ Xapaxrep {y pesym,TaTi
iMIAKTHEX BIUTHBIB ¥ BMNAJKY aBapiffHHX po3snusiB nadtu i3 CyAiB, MpH BHHOCH
pikaMA 3HaUHOT KLIBKOCTI 3a0pyAHIOKMMX PEUOBKH i T..), 60 XpoHiuHmMit xapaxTep
- TpH HEBENWKHX, A€ AOBrOCTPOXOBO Ihouux  Qakropax BaGp)’{Y(HEHI{'ﬂ. B
OCTERABOMY BHMaAKy Oionorivudi nacniiku JOMOMOXKYTH MaTh Iyike lHepHIﬁH}!fl
XapakTep. Y UBOMY BWMANKY Hag3BHUYAiHO BXNIHBHM TPEACTARIAETECA BHOIp
npAIaTHHX Gi0NOTiYHEX 00'EKTiB ANA CHOCTEPEKEHHS i KOHTpOTEO.

OnTHManbHY KaTerepito riapobioHTiR 404 UHX NiNeH CKIAAIOTE!

—MOpPCBKa MIKpO9AOPa, U0 BONOJIE BHCOKOX LIBHAKICTIO POSMHOKEHHS,

pisHOMaHITTIM TUMIB Gi3loN0riuHOT aKTHEHOCTI; .
~MONOAR  HEHCTOHHOTO  YrpYNyBaHHs, [I0  3aCeIf€  MPHIOBEpXHik
MiKpoBIOTOH OKEaHY, A€ KOHLUEHTPYHITECH 3a0pyIHIONY] peuoBrHi,
~MaKpo — | mefodayua GeHtocy, GaraTo $OpM SKOTO IHTETPYHOTh edeKTd
BILTHBY 3& TPHUBAIHIA NPOMIKOK Yacy;

—MAaKpPOBOJOPOCTi B NPHIMBHHX 30HaX 1 We bQOBHX 00nacTsx. . 5

Y cucteMi eKOIOriuHOrO MOHITODHHIY OKeaHy BRKIHBE MIiCLE 3afimae
bioneriuma iuauMkalis nopaskd exockcTeM. [lepeara Gioinaukauil MpH AHANI3E
exooriunol curyalil 3 okeaui moagrae B Tomy, 110 Sionoriuni npougeu BiafHBAOT
IHTerpANLHAI BNAKB 3MiH cepenoBHILa; DIOTOTIHHI NPOUecH 4OIBONAIOTE BHIHAYHTH
WBIIKICTE | CUPAMOBAHICTL 3MiN, o  BiaSysawoTbed, ¥ HaBKONIIIHEOMY
‘epenoenni; Mopchka OioTa BKA3Ve He TiNbKM IUIAXM Mirpauil, ame i micld
HArpoMa e A XIMIUHAX PEYOBHH B 8KOTOTIUHEX CHCTeMAX. _ )

Gionoriyga iHOWKalid NOKIZIEHA B OCHOBY (ip-TeCTyBaHHA — GlQIOTIZHOIO
METORY OLIHKA XapaKTepy i cTynaH# 3a0pyAHEHHS MOPCBKOTO CepeNoBHILIA.

Y saxocti GlorecTis WHMPOKD BHKOPHCTOBYHOTLCA PisHI BUAH $ITOMIaHKTOHY,

S0OMMAHKTOHY,  MONIOCKH, OKpeMi  OpeACTAaBHHKK  ixriodayHW, MOPCBHKI
Mikpoopramismu. ) N .
Ax  yxe sigsnauanocs, Glogoriuwui  MouwiTopmHr  3ailicHIOETECA H

AAMBinyansHOMY | TonyasLifHO-BiOLEHOTHYHOMY PiBHAX. . ‘

Bionoriusi nokasHHkn Ha IHauBiayanbHOMY pIEHL NOBMHEI  BKAIOYATH
MOpdosioriani, eTooriuni, SioxiMiuai, Pizionoriyni i reHeTHuHi XapakTePHCTHEH,
Meusdivgi 1719 1aHOTO BHALY.
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B axocTi Mop(]mnoriqﬂux MOKASHUKIB MOXYTh 6yTH oGpati: posMipHui ci
rigpodioutis, cran 3a6posol memGpann pub, q)opmu KITITHHH MiKpoOpranismijg
AKOCTI eTOIOrIMHHX NOKAasHHKIB — Xapakrep opieHtauil riapoGioHTiB ¥y IpocToy
4aCTOTa pyXy 396ep; y SKOCTI GioxiMiurux — WBMIKICTh AAHOTO EH3IMaTHYHA
npouecy, BIACTHEOCTI OKpemux depmentis; y #KocTi gisionorianux — crowaafy
KHCHIO, LIBHAKOCTI POIMHOMEHHS, POCTY, OCMOTHYHOT perynsuii, crissiHomy
CHIOWHBAHHS KMCHIO A0 a30TY, BHAITEHOro B npoiueci MeTaboniaMy; sK reHel
MOKA3HUKA — LIBUAKOCTI MyTalllf i T.1.

MosiTopuur na piBHI YIpyNOBaHe BM3HAude CTaH i pisenb cTabiznhHd
exocHcteMH, Came uell acmexT SiomOriyHOTO MOHITOPUHTY 0COGIMBO BATHBY
TOMY 00 peanisabis MOBITOPUHIY Ha iHAMBiNYyaibHOMY piBHI Aume BKaaye'-
TPUBOMKHI O3HEKH 3MIH, WO 3ABIAIOTHECH, ane He XapakTepusye mnepelyao
EKOCHCTEMI B IIIIOMY, :

MOHi’[‘OpHHI‘ Ha pieRi momyl1gnif i yrpynoBsaHs BRIOYAE BHqu f
CTPYKTYPHEX | (YHKUIIOHANRHUX XapaKTePHCTHK. K c*rpymypm noxasnif
3BUalHO BH6Hpa€TLCﬂ BU3HAYEHHS uHceJbHOCTI Biomacu, 4Hcna i cKany B
ixHili ‘poanomin y waci i MpocTOPi; AK GYHKUIOHANBHI MOKASHEKH = ,uocnumcy
npoaykuist | TOAMX, IO  XapaKTepH3yroTh  3araibhy KimeKicTh  eHe n
BHKOpHCTDByBaHOE T@HHM YTPYIOBaHHAM, : :

[py ananisi cTaHy eKocHeTeMH 0cOOMMBA YBara 3BEPTACTBCA Ha Hac:'ry
XapAKTEPHCTHKH, IO BUSBIAIOTHCS B npouect CIIOCTEPERERD!

—¢HBBIAHOMIEHHA BeIy4UX TAKCOHOMIMHHX [PYN ¥ CIIBTOBApPHCTBI, -f'

pO3‘JalTOCTI :

—aMina cepenHpoi Giomacu ,D,OMlHaHTHHX rpyn (3HauHi 3MixH, nepeSymnol

BKA3YIOTE H& HAABHICTE CTpecosoro CTaHv) :
— cniBBIAHOLIEHHS NpoUeciB npopykii i ,EleCprKIlll OpraHiYHUX pEed0B
EI\GCHCTGMI, :
— CHiRBIAHOLUEHHS OPTaHiIMIB NPOAYUEHTIB | KOHCYMEHTIE, 110 XapaKTepH3
TpoQiuHy CTPYKTYpY YIPYROBAHHS | BU3HAYAE CTYNiHb Horo crabinenocti;)
—Mixpo6ionoriuui NOKA3HHKK (wceux-&icn, Biomaca, MikpooprasizM}
iHAUKATOPHI q)OPMH) 7MiHa cniBBiZHOWeHHS pisuxX Oisionoriunmx rpd
MiKpOOpradiaMiB yKasye Ha icHyBaHHA nepelyN0BH B YTPYTIOBAHHAX;

—CT2H {HAUKATOPHHUK | KpHTHYHKX dopM rinpobioHTiB,

CucTeMa GioROTIUHHX NOKA3HAKIB MOHITOPUHTY 0KeaHy MOBUHHA OXOILUIO
BCl OCHOBHI MOPChK] CMIBTOBapHCTBa — HeHCTOH, MNAHKTOH, nepidiron, Sextoc.

TIpa anificHensi ecbexmsﬂoro EKONOTIHHOrO MGH:Toanry HeolbxiaHo rap
3HAHHA TiAPOMETEOpONOTIYHOTO pexuMy akpatopii (1 immmx  Qizpany
XapaKTepHCTHK ), 3a0e3Te e s TOKA3HOCT] BCix naHoK GioTH4HOT CKIanzoBoi; 3HaH
ocobnuBocTel "MOBOMXEHHS" TOCTIKYBAHHX XiMIMHHEX PEHOBHH, '

Came Ha mnigcrasi uiel iHQopMalii BM3HAYAETLCH ONTHMANBHA CHCTS
CMIOCTEPEXREHD i nobopy mpol (4acToTa, [MOKA3HICTb, CEIOHHICTE i T.O.) — pex( 4
MOHITOPHHTY.

Baxnupe wmicie B cueremi  GioAOriyHOro MOHITOPHHTY IIpaiinAcTHO
MOICIEbHHM e}CCﬂepHMCHTHM CTCCOBHO OO0 KOHTPOABOBAHMX EKOCHCTEM, ":.
BIITBOPIOWOTE KAPTHHY Pearuil cHoreMu Ha JOCTUIAYRAHE BILIUEH. E
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Ha wman. 2.2 TokalaHa cxema reoximivnoro i
;0ro cepeloBHLLA.
lopcbho p

Gi010TiYHOTO MOHITOPHEFY

ENCNONCIECIHR

. :
bl h it

Maszorox 2.2 — Cxema 1eoXiMiva0T0 i 6i0N0TiMNoro MOBITOPUHIY MOPCEKOIG CEPEACBHINA

3anpornaHOBaHO OpFaHB} BATH A CTAHUIM (Noironis) ans ,noarcnepmm—mx
crocTepeweHb 34 (ponoamm piBHAMH 3MIHM MOPCHKOFO CEPeloBHUIA MO nporpami
"Biocgepni 3anoBLIHHKHE'.

Jas opramizauii cTanuiit (noaironis) (OHOBOTO MOHITOPHHTIY MOPCHKOTO
COPENOBHILA 3AMPONOHOBAHO B}mnpam paHOHH 3 eKOCHCTEMaMH, WO MAKOTh PisHi
odiuni  pieni, pailown, BWIydeHl Bia  JKepen 3abpysHcHHS, palionH 3
NETKOPaHUMHMH €KOCHCTEMAMH. 5

Janpononosani  HACTYTHL  paiokH, MOKTHBL AN POSMILEHHA  CTaHUIR
thonoporo monitopunry B THxoMy oxeani: bepuHroBo mMope, 3aniB Adsacka, paiioH
noGiu3y ANOHCEKAX OCTPOBiB, padion Operoncekoro amseniura, paliod nobnuzy
Maplambmx OCTp{JBlB Exsartopiansiuii many, flepyanchxuil anBeniur, Benugut
Bap'epunit Pudy i siaxpuTail onirorpoduuit paiion noGausy THBACHHUX OCTpOBIB
Najis (man, 2.3). :
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THuxmt oxcaH

)

M =1

Mﬁ’_\a—-.- s M .-—._ﬂi“
Mamonox 2.3 — 3oun B Tuxomy okean, e mepeafatacThed opraaitynaTu GoHoBER
MOHITOPHHI 0KeaHY!
I - Bepunroro Mope, 1l — zanue Anacia, 111 - pafion nofausy Slnoncexux OCTPOBIB,
1V — Operoncexnit anseninr, V — pafion Mapiancekux oCTpoBis,

VI - padioH Exsatopiansiero nauuy, VI — [Nepyancbkul ansemiqr,
VIII — Benwkuit Bap'epauii pudy, IX — Binkputi paifonn oxeany.

PexoMerzoBaHO 3iiHiCHIOBATE MOHITOpMHF eBTpodikalil okeaHY unsaxad
BUMIpY MixpoGionoriudux i 6loxiMiuHMX napameTpi, Gesnocepefibo 38'A3aHHX ]
nmsuakicTio  xpyrooGiry  Glonmoriunux  enemesxtis. BinsHauemo  nomineHi :
BHUKOPHCTAHHS MOJIOCKIB (Mytilus sp.) AK IHOWKATOPH NpH 37iHCHEHH] KOHTPOIIO
piBHeM 3a0pyIHEHHS MOPCBLKOI'G CEPEIOBHLIA.

Tema 2.5. BUKOPUCTaHHA CYNYTHHKOBHX CUCTEM B @KONOTYHOMY “'_
MOHITOPUHTY

OwepnaHo, 1o npd  3dificHedn] exonoriuHore MoHiTOpHHTY PO )
iHTerPANbHUX. 03HAK, XaDaKTEPHCTHX EKONOTIMHHX CHCTEM, OCepeHEeHHX Y BeTHKH]
Macworabax (y IpocTopi i B Hacl), cTae BHHATKOROIO, BakfHBe Miclie IPH opraisa !
MOHITOPHHTY ~ MOBMHHE  TPHIINATHCA  JMCTAHLIAHMM  METoZam,  31aTHI -
fesnocepeanb0 NPEACTABNATY JaHi N0 BeAHKOMacIITabAKX 3MiHAX. 4

JliAMpYIOUMMH B TaKdX METOAAX € METO/H, L0 BMKOPHCTOBYIOTH KOCMI :

3acofH, IO 3afiHSIM MiuHe MICUE NPy BHBHEHHI NPHPOAHMX pecypeis; ti pobo 1%

OJlepAaTy EMHY Ha3BY "KOCMiUHE 3eMIIe3HABCTRO", 3
Inst 1M Lined CTBOPKOIOTHCA CNelianbHi CynYTHHKH, CYIYTHHKOBI CHCTEMHM
"Mereop”, "Merteop-Tipupona”, ERTS, "JI»spcat". Tak, i3 ¢ynytuuka "Mereopy
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puUiMATHCA 3(_)6pa>erHﬁ, 110 AKHMX NPEACTABAANOCS MOMKIHBHM i3 AOCTATHROK AT
AcTHHHMX 1inelt TOMHICTIO CYAHTH MPO 3Mily CTAHY NACOBRIIHOL POCTHHEOCTL B
Gaikax Cepennbol Asil.
Besuka iHQOPMALs PO Pi3Hi IPUPOAHI PECYPCH, TIPOLECH, [0 BiAOYBAIOTHLS
iia [OBEPXHI 3eMIl, HATXOMUTE i 3 IHIIMX KOCMIYHUX CHCTEM i OKpeMHX CYIYyTHHKIB.
De06:1B0 HeoBXiIHO BUMALAMTH rnoTosani opbitansai cranuii "Camor”, "Cait", xe
kpiM 3a3_Ha1{eHo'i impopnlauemi'f, moanrHa 3afesmnedye TOMYK | BUARNEHHA 3a1aHOTO
4EUILA PIHIMA IMCTAHIFHHMM METORAMM.

OcobnmBo edexTUBH Pe3yIbTaTH [0 OUiHLL AHTPONOTEHHHX BILTHBIB MOXE
gaTH KOMIUIEKCHE  BHXOPHCTAHH: indopmallil, oepAYBAHOI 38 OMOMOTONO
KOCMIGHIX CHCTEM, JITAKIE | HA3EMHUX CHCTEM.

Ilo indopmauii, mo ofepKyeThcs i3 CynyTHHKIB i BUKOPHCTOBYE€ThCH NpH
opramizadii eKOJOTIYHOTO MOHITOPHHIY, BiiHOCHTbCH iH(OpMalis Opo CTaH Ticis,
CLIBCHKOTOCMIOTAPCHKENX YTidb, PO pOCIEHHICTL HA Cynll, NIpo GITONNAHKTOH Ha
yiopi, PO CTaH 3eMuol nosepxHi (IpyYBTOBRI MOKPUB, NOPYIIEHHA zeMuol oRepxHi
AETPOTIOTEHHCIO  AISIBHICTIO, eposifini npolecy, ypOanizopani 30HH), 1po
[lepepO3NOALT BOAAHHX pecypciB, 3a6pyaHenns armocthepH, MopiB i cyuti. Hmxue
WABOIATBCA  KOPOTKL  faHi, 1HO0  XapAKTEPH3YIOTh NPAKTHYHI  MONIMBOCTI
cyTyTHHKOBWX CHCTEM A 3a0e3NiceHHS REAKMX 33124 £KO0;I0YHOTO MOHITOPHITY,

KpiM OCHOBHOTO HampsMKy KOCMIYHOIO 3¢MIE3HABITRA — dotorpadysanhsl
jeMHOT TIOBEPXHI 3 HacTYNmHMM OelM(pyBaHHAM OTPHMAHHX 300paXeHs —
pO3BHBRIOTBCS  HANPAMKH, Ip's3aHi 3 BMHBNEHHAM HOBMX  BJIacTHBOCTEH
ZOCTIDKYBaRAX 3eMHMX 0G'EKTIB. 3 Li€H METO BUKOPHCTOBYIOTECH QaraTo30HaTEHI
SHOMKH, U0 NO3BOASIOTE Toil caMuii eneMeHT (pailon) 3HATH B PI3HUX CTICKTPaTBEHEX
Jiama3coHax 1 BHABMTH (38 PaXYHOK POIXOLKCHHA B ¢crekTpanbHiil ACKpPaBoCTi
sefpaxedds) 3HaAYHO Ginpiue ocolaMBOCTEH MAHOrO eNCMEHTA. Taxa 3ioMKa
MO3BOMAE TAKOM BU3HAYATH TIHOMHHI XApaKTEPUCTHKH BOAAHHX ob'exTiB, WO
CMOCTEPIrAIOTHCA, 33 PaxyHOK NPOHUKHEHHS BHIPOMIHIOBAHHA Y Bu3HA4YeHOMY
Tiana3oHi OBXHAH XENITE Ha BENMK] TIHOMEY {(HAIPHKAA, ¥ nianazosi 0,5-0,7 MKM —
20 nm), :

Jlia  GaraTozoHalnHMX  CHEKTpaibHHX — 3HOMOK  BUKOPHCTOBYCTBCH
BROPOMIHIOBAHHS B [laTasoHi HOBHUH XBH/b, MO pizHOCHTECE Ao "Bikou
nposopocTi” arMocthepn. YnpIpadionerose BHTIPOMIHIOBAHHA {13 Z0BKHHAMH XBUIh
koporme 300 Hwm) mpu TakAx 3HOMKax He BHKOPHCTOBYETHCA, OCKiNBKHM BOHO
IPEKTHYHO 1iIKOM TOTIMHAETHA aTMocdepoto. Buiume BHIPOMIHIOBAHHA JIErKO
TPOXOEATE depes arMocthepy 3eMal (Kpim JeKibKoX BY3bKHX CMYT NOrIHHAHHS)
TOMY 3 YCIiXOM 3aCTOCOBYETbCA B CNEKTPansHAUX 3floMxax, TaKk caMo fK i
BANDOMIHIOBAHHS B OMUWOKHIA  iHpauepBokii ofaacti, o HaHvacTie
BHKODHCTOBYKOTh Ul BHBUSHHS NPHPOLHHX pecypcisB i CcTaHy NpHPOAHMX
CepenOBHill, BHALNEHH aHTpONoreHHHx edexis. Ana HaraToUinpOBOro 30HIYBARHA
3pyunpi takowx mianazon 19 ofmacti 8-13 MKM, OCKIIbXM TYT IPAKTHUHO BiacyTHE
NOrMHHaHEA B atMochepl. BHKOPHETOBYETHCH TAKOK BATIPOMIHIOBAHHS TEIUIOBOTO i
paniomiamasowis (mKk 70 nekaMerpoporo). Y uinomy LIHHICTL DAESPKYBAHOL
iHhopMatiii Mpo NOBEPXHIO, W0 TACTHINAE, | aTmMoc(epy 327eXHTh BiA [PaBHABHOIO
BaGopy OIHOTO YH AEKIIBKOX Aianasonis JOBKHH XBHIlb.

pecﬂy
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Onucanl MeTOAR Jal0Th MOXIIMBICTE KOMIUIEKCHOTO BHBYEHHA TEOCHCTEM o
3@KOHOMIPHO  TOBTOPIOBAHKX CIONYYEHB [PHPOAHHX | NPHPOAHO-TEXHITH ¥
YTBOPEHD Ha 3eMHIH NOBEPXHi (¥M NMPHPOIHHX i KyNsTYPHHX naHamadris), TobTe
Aareoth HOBMH IHCTPYMEHT ANA PO3BHMTKY cyuacHol reorpadii. Aepoxocmiuni meTonuy
BHKODHCTOBYIOTBCA 1 IS [OCHiZKeHb [PHPOACOXOPOHHMX — TEpUTOPIM.
NOTIOMOTOK CYTyTHUKOBOI iHopMawii yxe BikpuTi HOBI Mopdo- i reocTpyKTypH
BH3IHAYAETBCH CTPYKTYDA 3eMIICKOPHCTYBAHHS | OUIHKA CTAHY 3&MENbHHX YTing
BHKOPHCTaRHA GararoCieKTpaibHol 3HOMKH NO3BONAE BUABUTH FEHETHHHI THOM
MeXaHITHMA cKnaj IpyHTIB.

JiMcTaHmiiiHe BUBYECHES [PYHTOBOTO TOKPHBY 3i IITYYHHX CYMYTHHKIE Je
MOJKIMBO IILIAXOM KApTYBAHHSA IPYHTIB, [XHBOTO palfOHYBaHHA 1O AKHX-HeDyj
O3HAKAX, 4 TAKOXK LUIAXOM BHBYCHHA HaABAMNHBILIMX BRACTHBOCTEH FPYHTOBON
OOKPHBY — BONOrOCTi, THIy IPYHTIB, 3acONEHOCTI, 3MIiCTY ryMycy, MeXaniiHoj
cxnamy, nopynreHocti (Tip CiTBCBKOTOCTIONAPCHKOMY BUKOPHCTAHHI, MpH epod
IPYHTIB), HAABHOCTI POCIMHHOCTI. '

" TpYHTH MOKYTb PO3ITi3HABATHCA TT0 BEMIPAX NPAMHX 03HAaK NOBEPXHI, & Tak
HENpPsAMHX — [0 TeONOriYHKM, TeodoTaHi9AMM | reoMophOoNoTivHEM IHANKATO
Ina BA3HAYEHHA TWNY | CTAHY [PYHTIB [yXe BAKAHBUM € BHKOPHCTAHHS T
NPAMAX O3HAK, AK TEMMEPATYPa, BONOTICTE, 3MICT IyMyCy i T.A.

BuMipy TeMreparypH IPYHTY 3aCHOBAHI Ha BUMIpI pagialifinux noBepxH
temmeparyp B 19 mlamasodi- (v Bikmax mnposopocTi aTmocdepw), a
panioAcKpaBicTHHX TeMIepaTyp ¥ MiKpOXBHILOBOMY AianascHi 3 TouHicTio go 2,04

i 3 Tounicio 0,5-1,5°C mpm s3aificmenni Mbkuaponnoro meteoponorinHol

Ett

SKCIEPHMEHTY.
l'ymycnicts rpysTty BUIHGUACTRCA  ONTHMHAM  METOHOM (Ha  BimKpUTY
OUIHKAX) — CIOCTEPIracThed KOpeasuis MDK CIIEKTPanBHOK  ACKPaBicTIONY

BH/AMMOMY JianazoHi) | BMICTOM ryMycy., g

3aconewicTs  PYHTY  BH3HAYAETBCH  TAKOX 10 SCKPABOCTI
BenuKoMacLuTabunx (oTorpadiax. Bararo cnextpaisHa 3fomka icToTHO Monerdg
BHKOHAHHA LIMX 3a1ad. ]

Slekpasicts Ha toTorpadisx TpyHTIB pisko 3HIKYeThes 3i 30inbIIcHE
pOmorocti (npubausxo 0,02 ackpanocTi Ha 1% BoaOrocTi A0 3MICTY BOIOTH B IPYH
18-24%).

Busmips B MIKPOXBHIBLOBOMY AiamazoHi N04ai0Th 1HOPMALIIG PO BOIOTY
PYHTY B Iapi | MOXYTb OyTH BEKOPHCTAH] /A ojepxaHHs npodinis BosorocTi:

‘KocMmiyna siioMxa npeacrasnse WHpoxi Moxusocti ans reoBoTaHi
paiioHYBaHH#A, BMBYEHEA POCTMHHOCTI ~(IPHPOAHOL, CiNBCHKOTOCIOZAPCH
BU3HAYEHHS 3a0aciB GiOMacH | MpOLyKTWBHOCTI. 5K YXKe Big3Hauanocs, HaBif
sHiMxax i3 manuM supimennsM (IIC3 "Merteop”) i3 sagoBinbHO©O TOYRRY
BU3HAYANACH MPOAYKTHEHICT: NACOBHILHOL poC/MHHOCT] B pecrmybnikax Cepeml )
Aail,

i

3azexuicTs Mbk  xoedilientoM cnekrpaisHoi  sckpapocti i Giomd
ocofauBO 4iTKO MPOCHIIKYEThCE B AianasoHi NoBKHH XBHNb 0,59-0,68 MKM.
BU3HAYEHHS MPOLYKTHBHOCT! NEPCNIEKTHBHUM € BHKOpHCTaHHA OaratocierTpall

.

3HOMOK. -
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[lo TenepisiimuM 3soBpameriam iz CynytHukiz “"Mereop", wo 3po6reni
yIMMRY, TPOBONMIOCK PO3MI3HARAKHS TICOBHX MacuBig, GomiT, 3a6;)noqeun]:( Jicie
3alHTAB 1 CUIBCBKOI'GCTIGAAPCHERX VLB i3 MeTolO
Gourit | 2abon0tennX niciB MBHIYHOTAHOKHOT 30HK,

Jaa EKOROTIYHOTO MOHITOPHRIY 0COBNMBE 3HAYCHHS Mae BH3HAUEHHA CTAH
pOCTHHROCTI (nampuknan, tenonoriz, xpopobu). Ui aoc:ixesns moxua nposo 4
ocoGMIBO eDEKTHEHO 34 DOTOMOTO BaraTocnexTpansHoi 3toMin (v mi st Bin
0,28 10 14 MKM) Yy BY3bKHX CMyTax CHeKTpa. Yice pospobiesni ,ue;;fu oonn 1o
B?KopHCTaHHﬂ ,ua}mxl §ararocnempamr—mx' 3HOMOK  [ia anHat;eE:ixo}i:aﬂo
cm},cmorocno,uapu:mf i TicoBol  pocmuHHOCTI. Hikapsime  aas  wux uing
HPE,:[CTaBJ:iHEOTL'CSI 3HoMKka B IY mianazoni (y ToMy uHChi B Hanexiii 30Hi crexrpa 8-
14 M_KM) L panlorennosa sHomxa. HaliGinew nepenexrnshomo s exonoriqpa
MOHITOPUHTY € GaratocnekTpansma aifomka 3 BIIHOCHO BHCOKHM BHpime g
{np[{GIIH'BHO 290 M). Came Tari sifomxa DagyTh MOXMITHMBICTH i3 ,:xo}c):Ta'r:I:.[(;Ifhcr)I
:;eTaJIIbHICTI:D {i mocurs ONEPaTHBHO) 1, WO came TONOBHE, i3 JOCTATHIM piBHEM
IMOBIPHOCTI CYZIMTH IIPO CTaH POCHUHBOCT],

OcobnyBo BAXTHBIM € BUSBNSHHS 03HAK IMiHM CTAHY FPYHTIB [ POCAMHHOCT
3B'IIAHOTD 3 aHTponoreHHom_ AIANBHICTI. 3 Uicko MeTolo HeoBxinna opraHiaauis;
;:g;;eg;;x:}:{{:. 38 HaHPLBHOMAHITHIIWMH,  0cofnMBo HTPOROreHHMMH,

Crioctepexenns 3a pos_MipaMH HaceTeHMX MYHKTIB | 3aceleHuX TepuTopiit
OBOAALOTE CYAWTH NP0 KiABKICTb | picT Hacendeums (OROIla nocedeHHs €
CTEMNHON (pYHKIIE XinkkocTi mogedl); no ACKPABOCTI HIYHUX BOTHIB, WO
BHABIANOTECA 3 KOCMOCY, y PoGOTi 3aNpononoBako BMsHayaty 3pasKoBe SaF;HBHe
CAOKMBAHAA eHepri MlogHHow. OueBHINO,. AKmO poduTd BuMip BuziTIOBaHOT
HACENEHUM  [TYHKTOM eneprii- 8 14 | pagiomianasoni, To MoxTHEO OMUIHHTH
CLOWHBAHHA eRepril AAHHOLD, BKMTIONAKYH IPOMHCIOBE CIOKHBAHHA,

_ I.{uanp‘mxnax, y paioni.Heto-Hopka i3 cynyrhuka CoCTepirannca aHoManii
Pamaniidnol reMaeparyph 3- 4°C.

Cnocrgpemeﬂnﬂ___sg BOZOFAMUINAMK | TIPHPOLIMH BOASHUMH  05'eKTaMy
A03B0N5I0TE 13 iNBLIOK TOUHICTIO (M0 HONOKEHHIO Geperosux rpanuns i pisHio
Bomn) cyouTH Opo 3MmiHYy CTaHy uux of'extiB, y TOMY 4YHCAL EHTPOMOTEHHOTO
XdpakTepy,

Bi,aoxplzﬂae ; npc.)cr;zxce}{ei Auxamixa 3atoxu  Kapa-Boras-TFon nicns  iioro

i rpamuiﬂasafw :cmucn.xoro MOopd (Ha nogarky 1‘980 p.).u Ha man. 2.4 noxasaua

o e BmHaw;ng;} zzcz;ac;;a AaRUME KOCMIYHMX 3HoMOK. 3a JOTIOMOTOI0

oy e ]933 bKM parkul, ane i raubuma _(a, orwe, 1 ofear)
y p. konmsanacd Bia 10 10 65 cuM.

k3

Po3pobku MeTonis paitonysaHus
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Ma.nonok 2.4 — Fpalmul saroxu Kapa-Boraz-oa v pisni ncplom{ qacy:
1 — ypi3 ponu Ao BigoKpeMienns, 2 — ypiz ponu pa nepecets 1980 p.,
4 — ja sepecenn 1982 p. 5 -

-olnacte safir soaen za novarox 1983 p.

Ha me‘orpadm SKd OTpUMaHa B NFOToMy 1984 p. y mianazoHi AOBMKWH XB
0,7-1,1 mxmt (Man, 2.5), BUARUE yxe NPaKTBUHO UINKOM BHCOXNHI 3aTHB, a TaKG
rpaHuuﬂ nocmgosﬂm oT um BHCHXAHHS,

Mameox 2.5 - Kocstiuuii suivok Kacnificsroro mops i sarorg Kapa-Boras-Fea

(rornii 1984 p.)

Y pesyneTaTi BRAOKPOMICHHS 3aTOKk BiA Kacnificekoro Mops :mnap BOJIN %

MOBHOT dKBaTOpII Mops 3a 1980-1984 pp. smerinunes Ginsii #bx na 30 kv’

¥ as' A3KY 3 AYMKOKY [1po HEQOXIAHICTE ﬂlHTpfi‘rWBaTM eKONoriuni yMOB

3aTOKH B KOJJMIHLOMY cram {})IBH{JBQJ‘KHHH CTAH NOXOBAHGT p(}ﬂl’l TOGTO PO3COITY

IMEHIIIEHHA MO THMBOCTI Bll’pOBCl]"O nepedocy coael 3 nnfsep\m BHCOXA0I0 THE3

T

- Ha wORTEHD } 981 p. ,:-

3&T01‘“ i T.0.) ¥ paifoni nepexpuTol Mpotoky 3akiageso 11 Tpyd menuroro miamerpa

ery:NNOH04AM NPUCTPOCM (Taka MoxusicTs Gyna nepeabaveHa y npoexTi rpebi),
ulO goBBOJ’!HE pobuti nonyexu Boau 3 Kacmifickkoro Mops B 3aroxy ofcarom Jo
< W (y BANaOKy Heobxigrocti). CriovaTky nependavacTses [0AABATH B 3aTOKY 40
7 KM ' BOSH Hlopl'-fHO

3a JOMOMOTCX CYRYTHHKOBEX MeETOAIE nobpe imeHTH}ixywThes Harato
AHTPOTIOTEHHHX 3MiH ¥ HABKOJNHIIHBOMY CepeaoBuill, wo sinlyBajoTeCi B JAaHHI
yac 1 M&mH Miclie B MUHYJIOMY, HANPHKNAJ, Nicos] noxexi (no mueiidax gumy — B
cpOTO/IEHHI, HICOBHM rapam — y Musynomy), 3abpyinenns atMochepy i MoBepXHi,
qo TMiAcTHnae, (pisHi 3MiHM Ha DararocnextpansHux (QOTOIHIMEAX: YiTKa
meﬁmcbifcauiﬂ [IHIIOBHX ¥ BHIUMOMY Aianazori 1 termosrx B IY glanasoni Bukwumis —
§ cpOTOIEHHL, XapaKTepai 3MiHK POCIHHHOCTI — B MMHYIOMY), €posis IpyHTIB i T. 1.

Oyxe gitko ipentndikyloTeed DapH NHRY, ocobaMBO XMaps ILHIy Apw
uABHEX Bypax.

CHOCTEpeREHER 33  IHMOBUMH BHKP],ELB.MP] DO3BOTAKTE (IO CTYHeHi
[po30POCTL) YCTAHOBUTH WiASHICTE HACTOK Y LHX (ba}-cenax [MrpemienTH B Takux
QaKenax MOXKHA BHIHAYATH [0 TOMIMHAHHIO pajianii y BiAMOBIIHMX 30HaX
MOTIHHASHHA PIZHHMU [A3aMH.

Tlp# po3raaai KAIMaTHYHOTO MOHITOPHHTY | BIIMBY HTPONOTEHHUX BIUIMBIB
Ha XAMaT 06r0BOPIOBATACH MOXKINWBICT BHMIpIR 3MicTy 030Hy, aepo3o/iB i MaTAX
Ta3I0BHK CKNIANOBHX (TaKwX, K TANOTEHOBYTTEl], 3aKHC a30Ty | iH.} 2 CYIYTHHEIB.

Y 11pOMY BHITAAKY HAAGINb MEpCHeKTHBHUMM € BHMIDH TEINOBOFO 4H
po3cisHOTO  BUMpOMiHIOBaHHA aTMochepn noGnusy aucka 3emni, a TaKOX
oc1abnenHs CORA4YHOTO CBiTHa.

Came KOCMiYHL 3HOMKH MOXYTH 3a0e3MeUHTH CIOCTEPEXEHHA 33 JEAKHMH
(BHILAMM HA CAMOMY IIDYATKY, KOJIM BMCOKI XOHUEHTpallii pevyoBHHH 4H eHeprii
icToTHO MO JIETWYHOTE BHMlpH

TMopaska xBoliHol POCTMHAOCTI AMMOBMMH BHKMIAMH cnocrepmanoca i3
cynyTrika ERTS-1 no 3Miki cnextpanbsoi Ackpasocti 8 nianasoxax 0,5-0,7 i0,38-
0,9 Mkv; GHATOTIMHI CHOCTEPE)EHHS 103BONANM OLIHHTH KOMUEHTpALio X10poGiny
y Bo4i (no cnibBinpowenno xoediuieHTiB CIEKTpanbHOl ACKPaBOCT B Alanas’oHax
foskuH xBuib 0,52-0,57 i 0,41-0,48 MxM), pO3BHTOK eBTpodikauii y somofiMax;
BHMIpH i3 cynmyTHHKIR 3a0pyIHeHHT BOAM 3BAMEHHMH 4aCTKaMW, HadTOBUME i
HIMMH  NOBEPXHeBO-aKTHBHWMM  NTiBkam¥. B OCTaHHROMY  BHMANKY
BHKOPHCTOBYBATHCA CTIEKTPANBHO-KYTOBI pO3NOAing BLAGHTOTO BHHpOMlHIOBaHHSi

BOrHHIa NICOBHX TOKeX BRABIAIOTECS AK N0 3HOMKax y BRAMMIH 49acTHHI
tUektpa (wiedpu auMy), Tak I 10 niveam 4 soopaxcf:HHﬂM (rapu diTKO
BUINTIOTHCA KOLOPOM, TIO SKOMY MOMKHA CYAMTH HABiTh PO X "BIK").

175 A0CTiAKEHD METOIOM GAraToCTeKTpassHOT 3HOMKH 3 BupileHHsM 250 M
NS BMSBJCHHA | CTIOCTEPEXEHHA 3a 3a0pyNHEHHSMH | [HUIMMH aHTPONOTEHHUMU
eexramp B Glocdepi BUKOPUCTOBYBANHCA CYIYTHHKH CHCTEMH "Meteop-IIpupoga”.
Cynytuukn  rtakoro  Tunmy  ofnammani  GaraTocnextpalbHAMM - CKAHEpaMH,
tDekTpoMeTpaMu | MIXDOXBHIBOBHMM PailOMETpaMH, IO J03BONIOTE BUZIIATH
Unefigy aepo3oiis GHTPOTIOTEHHOTO MOXOMKEHHS B pamoHi MICT i NPOMHCIORHX
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pafionis, 3abpynuenns nopepxHeBux BoA i T.a. Llikael mowmnmsocTi 3p'y
BHKOPHCTAHHAM aKTHBHOL nokanii, yxe peanisopanol Ha cynyTHuky "KocMoce |4

Perynapua monatkosa indopManis, 10 HaZXOIHTh 13 MIJIOTOBAHHX Kochdl
craguiii "Camet", no3sonse He Tinbky xBanidikosano iMTepnperysaTu oxep
lHCl)OpMaL[]tO ane i KOWTPOMIOBATH TIONA AHTPONOTEHHMX 3abpymHeHs i
BrHBiB. Taxa po6oTa BiKE NPOBOANTHLCA Hal TEPUTOPiEld EBponH.

Pesynerary UMX  OCHiKeHb [IOKAIYFOTh, LU0 @HTPOMCPeHHI |
aepo30iIiB NOLIKPIOIOTECS Ha COTHI, 4 B Al BHTIAAKIB HAa THCAYI KiToMe
OTPHMaHKEX 3HIMKax BHIAHO, IO NpH NCAKHX METCOPONOrIMHHX YMOBax npa \
BCA TePHTOPiS CBPOIH MOKPHBAETLCA "CePrAHKOM" AHTPONOreHHOIO IOX0R
(i wrneHdn momHa MOPIBHATH 3i lmeldaMu Big TICOBHMX MONEXK, ONHa
MpoMHCAOBHX 3a0py IHEHHAX KOHUEHTPANIT aepo30nis y HIX, 3BHYANHO, Hinkye

AHTPONOTEHHI 3MIHH Ha CYLIl BE3HAYANOTECA He TIILKHM 3a6pyIHeHHAME
ypbanizauicio, wWo 30iMbIIYETbCA, POMWMPEHHSIM TUIOW CiThCHLKOTOCMOAAD
YFillb, PO3BMTKOM XOMYHikauidf, supyGkol mnicie, nepeposmominom Bojy
pecypeis, BIIKPUTOW pO3pOBKOI KOPHCHHX Xomankk i 1.0. Lli amMiau npusoxs
IMiHM aneGedo 1, oTwe, 40 3MIHH CUeKTpadbHO( }ICKpaBOCTi 3a 1OnIOMO
KocMigHHX 3HoMok doGpe BH3HAYAETRCS C}"\dapHHH edekt ' aHTpOﬂOFEHHOCTI
oI FKOrO MOXHA BMAIMMTH | HOro OKpeMi KOMIOHEHTH (Hampukmag, IiTel
3alpyaHeHs). :

Hocuts nofpe BUAINAIOTbCA AHTPONIONERH] 3MIHH NOBEPXHEBMX BOZA M
OKeaHiB."

MAns  awamisy  3acTocosysanacs  iHTepakTMBHa  obpofka  koc
Bifeoindopmauii i onepikysani B pe3ysIsTaTi kanibpyBann | HATypHUX eKcrepuMal
3ANEXNHOCTI CNEeKTPATBHHX SCKPABOCTeH Bil crynens "adtponorendocti”. Hil
OLEPKYBAHHX OITHYHMX LINBHOCTEH aHaNi30BaHOrO 306pameHHA MOLIIRETE
KMACH 10 Pi3HMX PIBHAX UIITBHOCTI (BUKOPUCTOBYBaaocs 256 Tpajaliiii), Mo
BHKOpHcTanHs 1024 rpagauii, :

Ha man. 2.6 npeacrasreHi pesynnTaté 06pofKH KOCMIYHOTO 3HlMKﬂ
BHpilHCHHHM 250m). Ha dororpadii  nofpe  Bmasi  somm ntH
amponoremzocw '

© 3nivxyd, wo 3poSient B mianasoui 0,5-0,7 MxM, A03BONAIOTL Ginbm il
BHINATH aepo3onbm 3abpyaHeHEd B aTMOC(EDI. g

Hnst auanisy apocTopoBoi | TMMuacoBOl IMHAaMIKH aHTPOIOFEHHHX B :
BHXODHCTOBYBANMCA PETICTPOTpaMH  Bapiauiit  onTeusux winsHooTeit y3n
KOXKHOrO 3 FOpHSOHTaT[BHHX i BepTHKaJ'lBHHX nepeTnHiB 300paxenns. Ha mam.
NOKA3AHA PEricTporpaMa "aHTPOTOTeHHOCTI" Y3R0BK TOPHIOHTANBHOFO nepe
(A—A') uepes otpumaHe sofpawenra. Bumii 303w, wo nigmani cunbHel
AHTPOLIOrEHHOMY BONHBY (a) | BIAMOBINANTS MAKCHMANBHHM 3HAYEHHIM J
perictporpami. Imi ofnacti BIANOBINAIOTL PI3HOTO CTYMEHA AHTPOIOTEH ﬁfﬂ
BILTHBY, 110 MOKeE 6ym KUIBKICHO BH3HAYEHE 3 NpuBeaeHO] pC‘I‘ICTpOI‘paMH

Ha man. 2.7 yitko sunui aepozonssi XMapH THINAHHX | CONBbOBHX YACTOK, B
MOUMPICIOTBES THA Hac CHIBHMX BiTPiR Hal ApAfibChbKAM MopeM 3 fioro sucoxd
exinnoro Oepera.
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Madiaior 2.6 — FericTporpasts, 7o oRteye cryRink ARTPONOTCKIIONe RINKEY
(amimow i3 cynyrnnkra & enexepi $,7- 1,1 nucm)

Manawar 2.7 - ororpudis xaapn AL § COULORIY WAETOR 1A APLILCLRMM MOPEM
{nianazon §,5-8,7 mxat) (Ruiresn F983 pg
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TlpuBedeni NpuKIaii aloTe YSBIEHHN PO HOBHi HanpiMox (ocob1ing
eekTHRHMA ¥ CAOIYYEHHI 3  HA3EMHUMM CHOCTEPEXEHHAMH) Y DO3BHT
EKOMOTIMHOIC MOHITOPUHLY. _

TaKnM YHHOM, CJILI 3a3HAYKTH, IO B AAHMH JaC YK€ MAETECA BENHKHA J0CBiY
BHKOpHCTaHHS inQopMarii 13 cymyTHHEIB (y Tepmy uepry, GararocmexTpanbHing
naHux) JAsS BHBUEHHA EKOMOTIYHMX aHTPOROTEHHHX 3MiH, BUSABJIEHHS IPUYKHH LY
3MiH.

Bu3HaueHHs eKonori4Horo MOHiTOPHETY.

Sanaul exonorivHOrO MOHITOPHHTY.

STkl OKa3HUKH XapaKTEpH3YIOTh 3MIHH B KONOriuKiH piBHOBA3I?

3 4oro CKIARAETHCH MOHITOPUMHT BHTPOIIOTEHHUX BIUIHBIB?
OxapakTepusyiiTe MOHITOPUHT eheKTiB, IO BUKIUKAOTLCS BINTHBAMH.

. PipHi BnABIB ¥ IM0oGaNbHOMY | perioHalbHOMY MaciTA0aX.

. TnoBanbruit i perioHaANEHKH MOHITOPHHT.

Opranizais exo10Ti<HOrO MOEITOpPHHTY Ha CYILL T4 B OKeaHi.

Aki aucTaHUiAHE] METOAM OAePKAHHA EKONOriIYHOL indopmauii Bam eigzomi?

R

|
KoHTponbHi nWTaHHA :

Moaynk 3. KMMATUYHWUA MOHITOPUHI

Tema 3.1, Ocuoeui aapadi

QyaxuionysaHHs cucremd rao0atsHOro | PETIOHANEHOTO KNIMATHIHO
MOHITOPHATY, cIyx0 360py KHIMATHYHAX JaHHX HeoOxiaHO Ind NpakTHYHOTY
pukopucTanns inopmauil mpo kIiMaT, MO OpeACTABNAETBCA NDH BeJeHH!
POIBMTKY FOCHOIApCTBA, BUBUEHH] KNIMATY 1 HOro MOXTHBAX 3MiHax i KoNHBaHHAR
A Uimedt onTHMizali] 83aeMoAil TOIHHH 3 TPRPOIOIO. :

Taxi naui Bae Tpusalui dac 30MPatoTRCA | NPeNCTABITIOTECS RaniKaBIeHAM
opranizauisM i ocobam Garatbma HaliOHANLHHMH METEOPCAOTIYHEMH  cary:xOaM#g
Beecnitis mereoposioriuna oprasizanis (BMO) 3abesneqye MixHAponsuit o6Miy
LHMH JAHAMHE | CTIPHAE TXHHOMY BHKODHCTAHHIO B TPAKTHYHIH JiANbHOCTL '
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BUZHAYMBUL MOHITOPHHI DPHPOAHOTO CepefoBHINa fK  indopManiHHy

CHCTEMY, IO 703BOASE BHAINMTH 3MiHA crady Giocdepu i BILTHEOMEE
AHTPOTIOTERHOT MiAIBHOCTI Minx TepMiHOM “KJIMaTH4HWH mowniToparr"  Gynemd
posyMiTi iHQOpPMAIAHY CHCTEMY, WO A03BOAAE BH/TIISTH GHTPOIIOFEHHT 3MiHH °
KOMABAHHA KNiMaTy. :

QueBnHO, WO A/ BHAITEHHS AHTPOIIOFEHHMX CKIATOBMX 3MiH i KOTuBaH!
KNiMaTy HeoBXinni cnocTepeXKeHHA, OiHKa | TPOrHO3 TAKHX AHTPOTIONeHHHX aMid.

AKmo  KIiMaT pOICNANACTLCA  AK  CYKVAHICTH  cTaHip  aTMocheps
OBTOPIOBAKICTS YMOS TOTOIM, WOro MOXHA ONMCaTH HaGOpOM CTATHCTHIHHA
XapaKTepUCTHK MOKIHBHX cTanip atvocdepn. Cran atmocdepy BH3IHAYAETHOR
HaBOpOM METEOPONOIMHEX BENMUKH, XaPAKTEPH3YEThCA CYKYLHICTIO aTMochepHAN
ABHUL 1 MPOITECiB, TOMY CTIOCTEPEKEHHs, BUMIPY XAPAKTEPHCTUK CTaHY aTMocdepiy
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Pod ocepeleeHHi. 3a BH3HAYCHHH IHTePBan uacy, 6yayTh Ge3nocepeHbLO BIANOBIAATH
MOHITOPRHTY KIIMATY. _

Cran arMocdepy, Xapaxrep [pOUECiB, 10 TPOTIKAIOTE ¥ Hilf, 3aReXAaTh BiX
isHTHIX BnaCTHBQCTeﬁ 1 cknagy atMocdepn, Bin Qaxropi, WO BINIMBAIOTL HA HET, |
MOWYTh ICTOTHO MIHATHCS B PeayNETATI B32EMOAIY aTMOCIePH 31 BeiMa eleMeHTaMu
giocepH i, y mepLry Mepry, i3 ToBepXHE, W0 MLICTHNAE.

Came ToMY Ans PO3YMIHHA 3MiH 1 KOAKMBaHSL KTiMaTy HeoOXinKi gani npe cra
KAMATHYHOT CHCTEMH atmocdepa — OkeaH — IMoBepXHA cywii (is pixamu i ozepamu) —
gploctepa — biota 1 mpo B3acMOJIII0 eASMEHTIB Uici CHCTeMH 3a TpuBanuil nepiox
yacy, TOOTO 3TIHCHEHHS KIIMATHYHOTO MOHITOPHHTY.

_Oquu;[Ho, o AU BHAINCHHA AHTPONOrEHHMX 3MIH 1 KOTHBaHb KIIMaTy
HeoBXiIHO TAKOIK PeTeNLHO BHBYHTH NPUPOIHY MIBTHBICTh KniMaty.

36ip gaHMX Npo KITIMAT MHUHYNOTO TAKOX MOWHA BLIHECTH A0 KIiMAaTHYHOTO
MoHiToanryl — anA umiel Metn NOTPIOHO CTBOPHTH cHcTeMy 300py | BHBYeHHS
BHKOTIHHX 1 [HILUHX REMPAMEX JAHAX NIpO MOWITHB] KOJIHBAHHA 1 3MiHH KyTiMaTy 3a
OCTAEHI CTOpiuds, TeAdopiuds 1 Ginpl Bignanent iwrepeanu wacy (aHanis kimeus
gepes, y TOMY uMchi i NaBkO 3aryGimuX, 3paskis MOHHMX BIAKNANCHb, MOPCHHHX
BLIKNAAEHD, KONOHOK MHOLY, nunkosri aHanis i .. ). Yee ue n03BONHTL BHBYMTH
BILIHB 3MIH KMIMATHYHOT CHCTEMH Ha KITIMAT y MEHYTIOMY.

Jng Toro mo0 BHBYMTH AHTPONOTEHHI 3MIHM XiiMaTy HeoOxXimHO BHBYMTH
BITHB 3MIH XApakTepHCTHK MOBEPXHI, M0 NIACTHNAE, 32 PAXYHOK aHTPONOTeRHOTO
pmiaBy (GyxiBHMUTBA BEINKHX TiIPOTEXHIYHMX CIOOPYA, 3MiH IRomi RicoBMX
HacaykeHs, OYAIBHWLTEE MICT), BUBYHTH aHTPOTIOTEHH] 3MiHM cknany i OUTHHHMX
BaacTHBOCTEW aTMoc(epH (32 paxyHOK BHMKHAY acpo3ONBHMX 4acToK 1 pisHEX
TA30BMX ZOMILIOK), @ TAKOXK MOXIHBHE BIUTHB IHTEHCHBHHX TENIOBMX BHKHIIB.
Omiska rnodansHero arMocdeproro 3abpyadeHns | #ore BITHBY Ha KIiMaT BH3HaHA
IOBEII oawiero 3 wmimedi [nobanenoi cHMcTeMH MOHITOPHHIY HABKOJIMIIHBOTO
cepenosuula (TCMHC).

Npuposdi | aHTPONOTEHR 3MiHM KAIMATY MOXKYTh ¥ CBOIO YEPry BILTHHYTH HA
cran  Gioceps, BHKNMKAKYUHW DisHI  €KONOTIYHI  HACMiAKM, HA HOpMATbHE
DyHKUioRYBAHHS OKPEMHX TONYILSLIA POCIIHE | TBAPHH, & TAKONK, NPHYOMY iCTOTHO,
H& TOCTIONAPCHLKY MisIBHICTE MIOAMHN | B OCTATOMHOMY RifICYMKY Ha HOTo 300poB's i
n06poGyT. [le MOKE CIPUYHHHTA exoHOMIURI | couianbni Hachitkm.

et po3in MOHITOPHHTY € MaCTHHOK eKONOri4HOro MoHiTopuHry. [ns Horo
smificHenna HeoBxiaHa opraHilalia coeuiaibHOL CHCTEMH CHIOCTEpEKEHb: BHBUCHHA
BONHBY Ha eKOJoriusi CHCTEMH B DisHEX PeTiOHaX, OYEBHIHO, notpeysaTume
KOMIIIEKCHHUX CHOCTEPEXEHb vV 30HaX, He 00YPeHHX NOKAILHOK AHTPOMOreHHOH
fiszpHicTIO, THITY GlochepHHX JaNOBiTHHKIB, :

KniMaTHuH## MOHITOPHET 1 cny6u oflepxanns K1IMATHIHAX NaHHX MOXYTh
GyTi copamobani Ha pieHHs Pi3HHX NPaKTHYHMX | HaykoBuX 3a7aq. Tax, pilieHHA
Bestiui mpakTHYHMX OPRUKITAJHUX 3a0a4 — Y CUILCHKOMY [OCTIONAPCTBI, BOMSHOMY
TocnonapeTsi, exepreTHud, OyAIBHULTBI, MOPCBKMX [raiy3sX | IMIIMX BHIAX
rocnofaperkol AlSNTBHOCTI JFOAHHH — BUMATA€ BenMKkoi KiimMaTHudol iHpopManii.
Chywfa 26opy KNIMaTHYHKX JEHHX T4 UUX Uined € HeoOXI{AHOIO, X048 OUYEeBHIHO,
10 Taka cAyxGa BUXOHTH 38 PAMKH MOHITODHHI'Y AHTPOTIOTEHHHX 3MiH KITIMATY.
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Benuxiii nabip LaHHX TPO OKPeMi XapaxTepHCTHKY eNeMEHTIB 610c;(bepn,
npoLecy, WO BA3HAYAKTH MIHJHBICTE KIIMaTy, HeoOXifHUA 1A BHBMEHHS 3MiHg
KOAWBAHE KNiMaTy, po3yMiHHA TAaxuXx 3MiH, BMALIEHHA aHTPOMOTCHHUX CKIa/0B ;
Lle B mepLly 4epry BIAHOCHTBCA 1O BHBUEHHA Hp{)CTOpOBO—THM‘{aCOBDL MIFITHBOGH

kiiMaty pisHoro macwragy.

Ilporsos Ce3oHHMX i MDKpIYHMX KOMMBaHb KNiMaTy BHMAarae opram
crIeniampHol TIOBaILHOT CHCTEM CIIOCTEPRKCHD, HepigHoMipHOl ¥ rrpocrop1 i B uagd

OueBHzHO, 1O CLOCTEPEKCHHA, CIpAMOBAH] Ha BHBUCHHA MiHIABOCH
NOBMHHI BPaXOBYBATH TAKOK mepummcn, KHIMATUYHOT CHCTEMHE, :

Ananis, oUiHKA CY44CHOIO KITIMATY, IPOTHO3 HOro MOXIMBMX 3MiH 1 KOIHBA}
BHMAratoTh penukol KiIbKOCTI AaHMX, CTABNATH 3aauy BceGiuHOro aHamisy cTay
HABKOMHMLIHBOrO PUPOAHOTO CEpelloBHALA | MOTEIOBaHHA KniMary. :

TaKHUM UHHOM, HAHGLTHII BAXIIMBHAMM 3a1a4aMH KIIMATHHHOIO MOHlTOpHH :
36ip naHux, amanis i OUiHKA MPHPONHKX { aHTPOTNOreHHMX 3MiH i KOJIMBaHb KITIMQY
(BKJ‘II-OT-Ia}O‘-IH TOpIBHANHSA KNIMaTy MHRYIOFO 3 KIIMaToM CHOTOIEHH), 3MIH CTay
KMIMATHYHOT CHCTEMH, BUININEHHS AHTPONOTCHHHX edektip y TIX 3MiHAX KH}M
1110 BRAEThCA 3HaliTH, BUABNSHHA [PHPOAHAX i AHTPONIOTEHHMX {akTopiB, WO Al
Y HampaMKY 3MiH KTIMATy, | KpHTHYHAX enementis Giocdepu, BIIME HA AKi MQ

{IBMIINE BCHOrO MPUBECTH N0 KIIMATHHHAX 3MiH.
Jina pilesds LMX 384 TOPAI i3 CTBOPEHHSM CHCTEMH KJ‘HMaTI‘l‘{H
MUHlTopHHry MOTPiGHO  MPOBEACHHA Hpoxoi  JOCAIAHWIBKOI  Oporpay
Monemoaaﬂﬂsi KIHMATHYHHN KOTHBAHE 1 3MiH. ol
Ax  yme BiI3MAYanocd, OACPKAHHA KIIMaTHYHHX ~ JaHHX  ILHpO)
BmcopncronyeTbcsI B TPAKTHYHIE AIUTBHOCTI MIORMHM, TOMY IO Haibi 2
PO3YMEMM HATIPAMKOM FOCHOAAPCHKOT AIANBHOCTI € Halikpalre nmeocyBa
rOCHOAAPCTBA, 10 PO3BHBAETHSA, O ICHYKHHX KRIMATHYANX yMOB. Y 35'33KY 3, 1
NapaTeNbHo 3 KHMaTHIHUM MOHITOPHHIOM ¥ UbOMY posgini GyayTs OnHCYBaTHCH
Ti CTOPOHM cny>{c6 360py WIMATHYHHX J2HUX, [0 HaJalTh incopManiio, 3 b
BIXOAMTH 32 MCKI NIPUBEIICHOTO BHILE BU3HAYCHHA MOHITOPHHLY.
HpOTe HeoGXinuo BimspaumtH, o Bei ui imdopmauifni cHCTEMH TicH
3p'A3ani Mk cobow,
3 ypaxyBaHHiM YCHOIO CKA3aHOTO, IWMPOKE KOMO [HTaHB xmmam‘mu
MOHITOpHETY | NUTaHb, L0 BiIHOCATECA IO MOKIMBAX 3min i KOMHBaHbL KIiMAY
MOJKHA 3TpYTyBaTH O HACTYTIHKM OCHOBHHM posnina,

1. Bumip OCHOBHMX METEOPONOTiMHHX BETMUMH, BUBUCHHA i al
arMocheprnx aBuL | NPOLECiB, MO XapaKTEPH3YOTh BiAOBIAHMA PexUM OIS
(cm}.m RIIHOCHTBCH | OJCPYKAHHS KIIMATHYWHX AAHHX U1 BHKOpPHCTaHHA N
oprarizauil i BeaesHi rocnoaapcLKoT AAITLHOCTI). >

2. MoHiTopunr CcTaly KIIMaTHUHOT — CHCTEMH. 36ip naumx, ¥

XEPaKTEPH3YIOTH peaxuno KiiMaTauHOl cuctemu i i enementis Ha Gyuesy
TNPUPOIBI | AHTPOMOTEHH] BILIMBH.

3, MoBiTOpHHT BHYTPILUHIX i 30BHIUIHIX t?pa}c”ropls (0cabarso MOHITOPM
QHTPONOICHHUX haxTOpiB), WO BIUIABAIOTH HA KIiMaT i cTaH xiiMaTHuHO! cHcTeM)
MOHITOPUHI JoKepes 1UX BTUTUBIB.

76

4, MoHITOpUHT  MOMJMBHX  i3uyHMX 1 eKOJOTIMHHX . 3Min ¥
(gABKONHIIHBOMY CEpPEIOBHILL B PeIVALTATI KAiMaTWuUHHMY 3MIH | KoIHBaHb (CROIH
Blﬂﬂocmbm MoHiTopuHr GinkmocTi Henpﬁ\mx HOKaSHHKlB MIHAHBOCT] KIIMATY).

Tema 3.2, O.uepmannn OCHOBHUX KRiMaTUUHIX HaHUX i mcpopmauu, wo
HeobXigHa AnNA aHanizy miHnMBoCTI KNiMaTy

I.[g' nepuioro po:u:!iny BIZHOCATBCK BHMIPH TEMNEPATYPH [OBITpA (BKNIOYAIOYM -
jiofieHHI  eKCTpeMarLh IHAYEHHA), ATMOCQEPHOIO THCKY, BONOIOCTI MOBITPA,
BUAKOCT] | HATIPAMKH BITPY, IHTEHCHBHOCT] OMAAiB, BUSHAYECHHS CTAHY XMapHOCTI
{BRTIOHAIOMH HITKHIO IPAHULLO xMap). BUMiph GCHOBHHX METEOPOIOriYHIX BETHIHH
(inomi B CMONY4YEHHI 3 JOJATKOBHMH BUMIpaMM) O03BOAAIOTE 3JiHcHIOBATH
MOBITOPHHT aTMOCHEPHHX ABMIL i [POLECIB (BKIIOUANOYH 3araihHy IAPKYIALIO
arvochepul, CTIOCTEPENHEUH 32 sonoroobirom. Ili Tari onepxyiots Hauionansui
\16TCOPOHOF]‘~]H1 CTIy}S\DH 3 BII[HOBIIIHHX CTE\HLIIH 3a I!OI]OMOFO}O plSHHX TeXHIYHUX
3ac00iB.

\./ uei po3ain HeolXiAHO BKMIOYATH OISPKaHHA [IAPOIOTIYHAX JaHHX, JAHAX
mpo CI.-II}KHI:IFI MOKPHB, BOTOTICTs TPYHTY, TRufuHi MpoMepsaHHs IPyHTY i Aeqkd iHumi.
Vei Ui nafi onepXyHOTs AK HA METCOPOTOTIHHAX (KAIMATONOrIMHIX) CTAHIIAX, TaK i
jia TLAPONOTI4HMK CTARUIAX i mocTax.

Ja HaONDKeHWMH OUIHKaMH, y ganvit dac y cBiTi ¢yHKUioHYye 40 THCSY
wmisatonorivax 1 140 tiesu  pomomipEux  craHuii. Ha xams, ni ctaHuil
posnomiTeRi Ha 3eMHill Kyni Bxpaif HEepiBHOMIPHO, HA NESKUX KOHTHHEHTAX X ABHO
HeNOCTATHEO,

MixHapoaHui oBMiH OCHOBHHMHE [OTOJTHHMH JaHHMH € TOJOBHOK 3ajiavero
BeeceiTHbO! cIyxdu noromw (BCII) Bceecgitabol merTeoponorivsoi opramisauii
(BMO). BeecsitHs cnyx0a OOTOOH CKRagacThea 3 rMofaibHOl  CHCTeMM
cocTEpEKeHs, Tnobanskol cuereMy Temesp'ssky i TnobamsHol cheTemH oO6polKH
aamx. CueteMa TpM3HaueHa Juid 30epeKCHHA | HafaHHs HAKOMMUEHWX JAHMX.
Trofansna CHCTEMA CTIOCTEpPEXEHb CKNIAJACTHCS 3 HazeMHO! i  CYIYTHHKOBOL
HiCHCTEM.

Hatemna migcdcTema BasyeTbes Ha  ONOpHiH anonTuHHiﬁ MepeKi
(CHI:IOHTHLIHi i aeponoriuni crannii). [ndopManiro Hicl MiACHCTEMH CKITATAI0TE TAKOXK
JaHi i3 cymis i JIiTaKiB, MCTEOPONOTidHMX paXiOnOKATOpPiB, PISHMX CHCTEM
10HIVBAHHS aTMOCHIEpH. '

Onopua CHHONTHYHA Mepeka CrocTepexnuBux cTaHuii BMO, naui kotpux
HAZXOAATD 18 PeryAPHOTO MbKHAPOIHOro obMiRy, CKIajacTsca Npub1usHo 3 2500
HA3EMHMX CTARIH (fTpu IXABOMY 3aransHoMy umei Gielr 9400) | 967 aeponoriunux
CTanuid, Flpo Axicts pofiors uyx cTavuif MOXHA CYAWTH [0 -HACTYNHHM MAHHM:
Melo MpoBEREHHX HAIEMHHX CTOCTEPEXeHb Ha CTAHLISX N0 OCHOBHMX TEPMiHax
Cmﬂ{tae 91% HeoBXigHOTO YHCTA CROCTEPEkKEHb; HA AEPONOTIHHWX CTAHINAX (38
Eeplflﬂﬂ 0112 w) = 79%. 3 paficnip CaiToBOro OxeaHy HaZXOOSTEH ILIOAHA ANA
obantnoro ofMiny 2600 cyoHOBHX (6im>r.u Hix 3 7 THE, cyaig) i 3000 nitaxoBmx
3BEMI8HE TOTOAN.

Micayni xaiMaToNOriuHi 3Be/ieHHS 3 [IPH3IEMHEMH JIEHHMH Hanxo,uﬂrb 3 1572
CTanwiy, 3 AepoTOTidHAMY RaHHMH — 3 509 cranmifn, KniMaTHuHI Oasi, IO HEAXOJATE
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npubau3Ho 3 1250 Hasembux craHuid i 430 aeponorivHMx CTamuid, perynspgy
ny6aikyloTees (i3 3cyBoM GpuOmusHO Ha uotHpu Micani) y CIIA (Awswumr) g
aopvuerns BMO. -8

CynyTHHKOBA TIICHCTEMA CKAANAETRCS 3 JABOX CHCTEM: CYMYTHHKH, Ing
pO3STALIOBAH HA KONOMOAApHHX opdiTax (pasauceki "MeTeop" | amepuxachig
NOAA | in.), a Taxox reocTauioHapHi MeTeopooridui cynyrauky (y AaHui yac §
HapaxopyeThes m'aTh). Ha 230 cranuisx oxepixyioTs ikdopmaniio iz cynyTHuKis, ug
BKIIOMAE DaHI Npo BepTHKANBHI Ipodini TeMnepaTypi i BOOroCTi, PO TeMAEepaTyps
noBepxHl Mops, noBepxHi cymi i BEPXHBOTO Wapy XMap, Jlani npo mose BiTpd
{omepycysaHi 3i CAOCTEPEHEHD 32 HBpBMlLLIEHHHM xMap), TIpo KimbKicTs XMapHOCT
BHCOTY BEPXHbO! I'PaHHUI XMap, Tpo CHiXHHA | Kpiwaruil MOKpus, patianii {
Sananc. N

Ha excnepuMenTanenifi ocHoBi Gylle BKNOYATHCA TAKOXK IH(popmauis n
BOAOTICTE [PYHTY, CTaH MOpPA, & TaKok Mpo 3abpylHEHHS, POINOMIT HaCTOK |
arMocdepi, a TakoX TaHi, oJepKyBaHi i3 C}"HYTHHI\IB ‘

PeryfiapHo NepealoThCa TAKOXK JaHi PaKeTHOTO 30HAYBAHHA aTMOChepH (
BucoT 60- 80 kM)

Ile pas yxawemo, Hi0 fgagi raofansHol  CHCTEMH  METEOPOINIOridH r'
CIIOCTEPEKEHE BUKOPHCTOBYIOTECH B MEpIY uepry AJIA MPOTHO3Y HOTOAM, ONHAKY
6e3yMOBHO, | ANg MAFOTOBKH KiiMaTHuHO! IHGopmauil.

IeTOTHO POZLIMPHIHCA CIOCTEPEXXEHHS 3a BeMHYHWHAMH, o xapamepmylo

cran atmoctepu | 17 B3aeMopilo 3 okeaHoM migz vac Ilepuroro r.rmﬁa,nbﬁor -

excoepumenTy [TATATL

Jo HazeMHol NIACHCTEMH CIIOCTEPEXeHb BITHOCATLCS TAKOXK CTaHOI] ﬂ '

BUMIpY coHAuHo! pagianii i doHoBOTO 3a@pyaHeHHAa aTMocdepy; Momropn
cOHM4HOl padlauil BXOAMT: ¥ HACTYNHME po3AiN KNIMATHYHOIO Mommpuﬁry, 4
CTIOCTEPEKEHHS 32 CKIIAZOM &TMOC(HEPH, OUYEBHIHO, TAKOK MOXKYTb Gym Binteces|

A0 OEPUIOFD PO3ALTY  UBOTO MOHiTOpHHP} CroaH HeoOXiTHO BifHecTH BHMIE
cKnagoBux atMocdepH, MiINaHHX 3MiHaM HacTineKd, N[O HE MOXE BONHBATH HA

kniMaT. [o TakHx Cxaalosux aTMocdepH B replly 4epry BapTo BilHecTH ,HBO{JKH, 5

syrremo (COy) i osor (Os) (y crparocdepi), pisui razosi aoMitiku. Aepo3onassi
YACTKM  NPHPOAHOTC i1  4HTPOTIOTEHHOTO — MOXOMKEHHA,  eeKTPOMATHITHEY
BHIIPOMIHIOBAHHS, TCH/0BE 3a0pYAHEHHS MOXYTh POSTASNATHCA SK QAaKTOPH, LG
BINMHEENOTh HA KJIIMAT 9H KNiMaTW4Hy CHCTeMy (Nnpo ix IOKmagHilie rOBOPHTECH
HIEKUE).

Moniropunr o3oHy 3ificHIOETBCA 3HAYHO Imkpwe — OOMIN  ZAHHM
(iybnixadii cBITOBMX RaHMX IO 030HY NiATOTORIAROTECY B KaHazxi) mo cymapHC
KiNbKOCTI O30HY MPOBOAMTECA MPHOIH3HO Mo 8O cTaHUisM, TpUYOMy BepTHKATEHUM
PO3NOALN 030HY 3& JaHHMH 03CHO3OHNOBHX CHOCTEPEXkKeHb JAEThCA NMPHOTHIHO I
10 cTanmiam.

Hyxe BakIWBAM | LUKPOKHM TIPEACTABNACTLCA APYIUA PO3ALI KIIMATHIHOIOE
MOHITOPHHTY — MOHITOPHHT CTaHy KTiMaTHynOl cHcTeMn. LleH posgin GesymobHO

nogiGHKA 3 BIAMOBIAHMM pPO3AiAOM €KONOTIYHOMO MOHITOPMHIY, HOIe CHCTEMORD
noBHHHa OyTH OXOMIeHd, BRacHe KaxyuH, vea Giocdepa, ane nofynosa uiel cucTeM

noprHHa OyTH Takow, o0 MoxkHa Oyno BuALAMTH caMe Ti edexTd, WO MArOThi

7%

-

geanocepenne BIAHOIDGHHA N0 aHTPOMOrEHHOT 3Miuu kniMaty (i sHBYeBHIO Horo
[pApOAHOY MIHAWBOCTI ).

Croa# BiZHOCUTBCA MOHITOPHHI TaK 3EaH1X Kmmamy"raop}oroqux thaxTopis, a
rakOK BEMMULH, 10 XAPAKTEPUIYIOTh PeaKLi KNiMAaTHYHOT CHCTEMH i 1T eneMerTin
(sKi MOKYTh NOIHAUHTHCA HA 3MIHAX KAIMaTy) HA Pi3HI BILUIMBH, TONOBHHM YMHOM,
aHTPONIOrEHHI.

HeoOXigHiM NPeACTABASETRC ONEPKaHHS I2HHX NPO CTAH MOBEPXHi, Mo
1ifCTHIAE, BU3HAYAIBHO! anbbelo nosepxm MOHITOPWHI eHepro- i Macooﬁmmy Mim
amocq:epom i NoBEpXIero, lio nifetnae, Jns uboro HeoGXiamo opramsysam
puMIp IO MOPCBKOTO, pl‘-{KOBOI‘O 03ePHOTO NbOY, NHOLOBHKIE; mrow i ofeary

cHIHOTO HOKPHBY Ha PIBHMHAX § B TOpax; NOBepxHi BOAAHMX OO'EKTiB cyui;
[oBEpXHi .i Giomack POCTHHHOIO [IOXPHBY; MO 30H ONYCTeMOBAHHHK; BAMIp
BORCFOBMICTY B TPYHTI | DOCNHHHOCTI; CIOCTEPeXEHHS | BUBMEHHA MUPKYJIANiT
okeady, ONTHYHUX BIACTHBOCTEH 1 Mack aTMocdepm, cTamy o30HOChepH.
HeolxiaHNHA TaKok KOHTPOJb 3a IMIHAMH B NPaKTHLI 3CMINCKOPHCTYBAHHA, TOMY THO
wi 3MIHB MOXYTb DO3HAYHTHCA Ha 3Micti CO, [ okMcaiB as0Ty B aTMoc(epHoMy
noBiTpl, BU3HAYAIOTE ank0ea0 NOBepXHi, 110 MACTHIAE, BOIOTICTh IPYHTY i NOBITPSR
{38 PAXYHOK pi3Hoi eBanoTpaHchipanil), TemnepaTypy rpyHry i T.1I..

Bupuenns soasuoro Oamancy y Belnmkomy Maciitafi i Horo smmBy Ha
MIHAMBICTh KAiMaTy (i3 MacoBUM 3aly4eHHAM TiZPONOTIYHMX JaHMX) TAKOK
BLIHOCHTLCS A0 UBOTO PO3ALTY MOHITODRHTY.

Yel ui dakTOpH MOMKH2 BBAXATH KIIMATOYTBOPIOIOYHMMH, 4 3MiHA YKA3AHMX

cHIIHH BIATOBIZAE peakUil eneMeHTiB KiIMATHIHOT CHCTEMH HA BILUTHB.

barato i3 zajHauennx &aKTOpiE MOXYTE BHMIPSTHCA 33 JOMNOMOTGIO
IACTAMULHEX MeTojiB — i3 CYNYTHHKIB, & gesaki 3 wmx (mnowi cHikHOTO i
KPHKAHOTC TIOKPHBIB, 3MiHM 30H, TIOKPHUTHX POCIMHHICTIO) 13 CYNyTHHKIB
EM3HAuAOTRCH (iHTErpanpHO) HaBiTe TOMHIllE, a TONOBHE — ONEpaTHBHIlE.
BukopucTanHs CYNYTHHKIE Y UMX HanpaMKax HaJ3BHYAHHO NEPCReKTHBHO (Taki
CHOCTEPEAEHHA CKIATAIOTE PO3JILI, IO ONEPXaB HA3BY KOCMIHHOTO 3eMIIC3HABCTEA).

[Mpo cnocrepexenns 3a ctanom atMoctepd, 1T ckrazoM OyIo CKa3aHO BHILE.

MouiTopyur crany oxeaHy 3ade3neqyeTsCsi B JaHu uac BHEMIipaMu
TEMOepaTypH MOBEPXHI | TOBEPXHERCT D WIAPY. OKeaHy, CONOHOCTI | XiMiuHOTO CKialy
300, XBHIOBAHHA | MnuHis Ha pisnpx roubunax. i eumipn spificmonTses B
pamkax BCII BMO 1 OI'COO (O6'eananol rnobaibkHoi CHCTEMM OKEaHCHKOID
ofcnyropysanus} BMO/MOK, npubmuzno 3 7400 cyaisz 6 nocTifiuux okeaniudmx
crauiii i 40-50 Gyie.

Tpy 3nificHeHH! MOHITOPHHIY CTaHY OKeaHy HeoOxifHe BHMipOBaHH:
TeMREpaTYpH MOBEPXH: OKeaHy | eHTanbOl] aKTUBHOIO Liapy, BHBYCHHSA HPKYIAIII
B0 oKeany, aTMOC(PePHUX NOJIB (TeMIlepaTypy, BONOroCT], THCKY, IUBHAKGCT] BITPY,
AMaphocTi) ANS  BH3IHAYCHHA [HTEHCHBHOCTI  eHepreTHqHOTO OOMIHY MK
arMocteporo i OKEZHOM, 8 TAKOX IIOTOKIB KOPOTKO- | JOBroxXBIUTROBOY pagiamil mo
loBepxHI OKeaHy.

HOns apepaxands JaHUX 0po B3acMOIi0 atMocdepy | okeaHy (i BHBUCHHA M€l
B3acMopil) vike IIPOBONSATECH perynspHi  Mopebk!  wiiMartomoriyHi  BHMIipH
TEMITepaTypH NOBITPs 1 MOPA, TOUKY POCH, BHIMMOCT, HApaBNeHHs | CHIH BITpY,
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armocepHoro - THCKY, XMapHOCTi | XBUTIOBAIHA, Hati-repmorpaciuri BEMipEE
TeMIIEPATYPH [LOBEPXHEBOr0 UIAPY OKEARY. :
Ha uac Tlepioro rAOBANBHOTO EKCMEPUMEHTY TIAIATT Gyna posrnsuyTa
mpuiiHsTa nporpama POBIIMPEHHA 3a3HAUEHUX BUMIPIB 13 IOJATKOBHX cynis
okeaniuaux craxuii i 6yis. . ] N
Kpiocdepa icTOTHO BOIMBAE 1 y CBOIO yepry uyiiHo pearye Ha pisHi BIMBHE
3MiHHE -KTiMaTy. o MOHITOPHHFY CTaHy xpioctepy, KpiM MOHITOPHHTY CHDKHOIGE
[TOKPHBY, TLONOBHKIB, MOPCBKOTO, PIUKOBOTO | 036pHOrO 16OAY, BapTo Bignect
MOHITOPHHT 308 8iMHOT MEP3IOTH. . r
MoHiTopunry (akTopiB, MO BIIMRAOTL HA CTAH KRIMATHYIHOL- CHCTC'MH‘{
KEIMAT (TpeTill po3gin ENMaTHUHOTO MOHITOPHHTY), i JKepen daxTopis Bmm -
(MpUMMH NOSBH TH aMiHR (paKTOpiB) MOBHHHA TIPHAINATHCA IyXKe CepﬁOB:Ha yBarg
3azHagent QaKTopH MOKHA PO3AITMTH HA 3OBHILIHL (CTOCOBHO 3eMHOI KAIMATHHHORE
cucTeMu) | BHYTpimHi, a Jkepena BHYTpiumHix daxTopis — Ha NpPHPOIHI 4
aHTPOIIOreHH. . R
Jo 30BHIDIHIX GakTOpiB BIIMBY HaMH BinHeceni akropy, ski ofymoBneHiE
pritisoM COHUA | KOCMIYHHX BUNPOMIHIOBAHD. , -
Cepen thaxTOPiB COHATHONO BIIHEY HeobXigHO BLABHAYHTH eNeKTpoMardi
cousudy papiapilo B IUHPOKOMY CHEKTPAIbHOMY — AianasoHi (B.KJTI-O‘IEI
yabTpadionerosy panianiio, TBEPAE e:nerc-Tpomamime BANpOMIHIOBAHHANE
KOPIYCKYAPHI NOTOKH PISHHX EHEPTIH, MArHiTHe nose, _ 2
’ luremcupHiCTS 30BHIHIX (QAKTOPIB BIUIMBY 3aMeXUTh Bl consHUgE
AXTMBHOCTI, TapaMeTpin opOiTH 3emi, WBHAKOCT] 0GepTaHHs 3emii.
Ebexty BrUHBY - BH3HAHAIOTHCA inTeRcuBHiCTIO  (JaKTOpIB  BINMBYE
BIACTHBOCTAMH 1 CKIAROM arMocdepr 3emni, BNACTHBOCTAMH 3eMHO[ TOBEpXH
(ansHemo 3eMHOT NOBEPXHI). ‘ X
Xo4a KOJHMBAHHA 3ACANbHOPO COHSIYHOTO BHPOMIHIOBAHHA B WHPOKOMEE
fianasoHi QosKMH XBUIB (cousunoi mocTidnuil) myxe HesmauHi (y mexax 1% i
BeNMuKHN), 3MiHM COHAHHO aKTHBHOCTI HEpiAKO BHABJAOTECA BB'HSaHHMﬂ‘-"
pi3HAMA nMpoLiecaMH B atmocdepi I kmimaTHYHUX 3MiHax. Tak, OYEBRIHO, 3Ml i
MAFHITHOFO MO, 3B'A3aHI 31 3MIHAMH TpalKih COHAUHOTO BITPY, TI03HAYAIOTLCH
rponoctepHif ‘LMpKY AT, IMIHK AKTHBHOCTI Qoﬂuﬂ B MacmT'a6i OJIMHHIE ¥
[ECATKIB POKIB MOXYTb BIUIMBATH Ha IHTCHCHBHICTL f0CYX ¥ PIsHHX 4aCTH
3eMHOT Kyl nosromepionni (y Macumradi cTopiu) KonusaxHa aktHerocti Co
MO¥KYTH ¥ 3HauHIH Mipi BH3HAYATH 3MIHH THITY "MaI0TO 150J0BHKOROTG nepiomy”. 5
Ve ue cTABMTHL cepiiozHi BHMOTH 1O BuUMIpiB coHsuHol pagiauil — coHAqH
HOCTIMHHARA, BHMIpAM ¥ PIZHHX COCKTPANGHHX miamasoHax, BHMipaM KOprycKynapH
pHnpoMiHIOBaHb. OUEBUAHO, Oyae motpidna TOYHICTE BAMIpY CORSAYHOI TIOCTIRHO
nopaaxy 0,1% B pi3HUX 4aCTHHAX CHEKTpa COHAYHOrO BHNPOMIHIOBAHHA {ocobm
s ympTpadioneTosili HacTuHi) ~ 710 1%. i
Brimips consunoi pamiaiii NPOBOASTRCH CBITOBOIO  AKTHHOMETPHYHO
Mepencero (Glmbu 000 craHuif). BUMipAersca NpaMa, poacisna, piabura panial
SHTHAUACTHCA HTETPANbHA MpO3OpICTe  ATMOCHHEPH, - 2156670 - TOBEPXHI,
nifcyunae, poO3PAXOBYKOTECH CyMapHa pamiauis, Gananc KOPOTKOXBHABOBOY
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jogroxsunsorol pafiauil. Mlani npexcrasmstorsest y Ceirosuit uentp y Cankr-
[leTepSypr, O€ BOHH LIOPIYHO MybiKkyOTECS. ‘

Posropisnn  icHyiOMHX  aKTHHOMETPHYHMX  CTaHUiM Ha semHilt  xymi
gepisHoMipHHit: y €sponi i [lipniunii AMepuui BiACTaHs MK TaKHMH CTAHUIAMH
ctagae 100-400 kM, a B Adpnui, [Tipnennii Amepuui i Asii ua sigcranb gocarae
ginem 1000 xkm. Ha nymky excneprie BMO, cepenss BincTanb MiX TaxaMmu
cTAHUIAMH TIOBMHHA cKladaTd apubnwsno 500 kM, e BUMaraTHMeTe PO3LUHPEHHS
r106anaBHOT Mepexi craHuiB npubano Ha 20%.

Bumipk ynbTpadionerosoi pamiallif  MPOROAATECA  O3OHOMETPHYHHMA
CTAHUIAMY, PCHTTEHIBCLKOIO 1 TBEPIOTO en?}ctpowxamimoro BHNPOMIHIOBAHHA,
[OTOKIB COHSMHOTO KOPIYCKYNPHOTO BHIPOMIHIOBaHHA — 13 LITY4YHHX CYIyTHHKIB
JaMIil, KOCMIYHOTO BUMPOMIHIOBAHHA — Ha CMELialbHAX CTAHLIAX | i3 CYIYTHHKIB.

Jlo BHyTpimmix daxropis, 10 BINHMBAIOTH HA KIIMAT i KIIMATHUHY CHCTEMY i,
g0 BITMBae Ha MIHIWBICTH KIiMaTy, HAMMW BiIHECEH] TEIUIOBl BHKUIM | BHKWAM
(yJIy4eHHA) DIIHHUX DEYOBHH Y Giociepy ud Tepeposmofin Ix MDK PiSHEMH
CEPEAOBHILIAMH — IPHPOIHI (BUBCPKEHHS BY/IKaHIB, BUBITPIOBAHHSA MPCHKAX HOPid) i
AHTPONOTEHH! (BHAITEHHS TeMUa IpH BUKOPUCTAHHI CHEPIiT JIOIHHOD, 3a0pyZHEHHA
Giocdlepl, BUNPOMIHIOBAHES DI3HHX aHTPOTIOreHHHX JKeper). [TepepaxoBani
(haKTOpH BNIWBY BelyTs 4O 3MiHK BNACTHBOCTEH KITMATHUHOL CHCTEMM — MIHRETBCH
ansfeno Mosepxni, w(e MiICTHIAE, i aTMocdepH, BOJIOTOODIr, TRmIo- 1 razoobMin
noBepXHi, IO TiZCTHIAE, 3 ATMOCHEPOK.

Temnost BUKMI BEAYTs A0 HArpisaHHs atmocdepu. 3araipHuil rnobansHui
BUKAL AHTPONOFEHHOTO TEMNA NOKH cKiagae GausbKo 10" comsumoro Temma, i
edekTOM rnoGAIbHOrD AHTPOTIOFEHHOTO HATPIBAHHA TIOKM, OYEBHIHO, MOXHA
aHextyBaTH. OnHak MoxaieHi edexTd HArPiBaHHA atMocdep MOXYTh OYTH AYXKeE
IHAYHUMA (HANPHKIAA, ¥ BETHKRX MicTax).

Tak, KO TIOPIRHATH CEPENHIO TEMITRPATYPY 32 N'ATh POKIB B OKONWIAX
Mocksu {Cepniyxos, Konomua, Moxalicsk) i B camiih Mocksl, TO BHABHTBECH, IO
Temneparypa B Mocksi IIOMITHO BHILE. VY rneploMy BHN2AKY CEPEAHS TeMNepatypa
cxnazac +4,8°C, v apyromy +5,6°C. IcroTHa pisHHUS B 0,8°C, MalyTh, BinOHRae
BITHE BETHUCIHOIO MICTA (TOMOBHHM MANOM, 33 PAXYHOK TEIIOBHX BHKH/IB | 3MIHHA
aTtehea0).

Mpu Bumipax 3MIiH CKIagy aTMoc(epy i BHBYEHHI MOMNIMBHX BIUIHBIB LHX
Ivin Ha KIivar ocobiMBa yBara TOBMHHA OyTH MpHJLTeHA CHOCTEPEKCHHAM 32
micToM | aminoro KouuenTpanifi CO; 8 arMocgepi, 3a NpoLecamMu ofMiHy IIBOOKHCY
BYF/IeIH0 3 OKeaHOM | HazeMHOK BioTor.

Binomo, o HiABMIIEEHA KOHUEHTPaL] ABOOKHCY BYTIEUIO B arMochepl Bene
60 3GiNBILeHHA [OTNWHAHHA JOBTOXEWIBOBOT pajianil, wmoe fize, a OTKe, 1O
RarpisanHs aTMochepn (napruxoBuii edekT), TOHTO N0 MOIKITHBOT 3MIHH KIiMaTy,

TMpeumsiiini BaMipH 3MICTy FBOOKHCY BYITIELEO B armochepi (HanpHKIan, Ha
cranqii Mayna-Jloa, Tapaiiceki OCTPOBM)} YKA3YIOTh Ha O23yTMHHE 301TBILIEHHS
uhorg amicry. Take 30iIbIIeHHA 3BA3YEThCA 3 AHTPODOICHHOK AIANBHICTIO —
CHATIOBAHHAM MIHEPANEHOTO NajIHEA.

" Barato BUEHWX 3B'A3YIOTh TIOTEITEHHS B [IBHIYHIA TiBKYA1 3eMHO KyAl came 3
AHTpoTIOTeHHMM  3GIMBIICHHSM  3MICTY  ABOOKWCY  Byr/Ielio B atMoctepi i

81




npbrﬂosvloTL icTOTHe MOTenneHHA B HaHOmxuai necaTwrmitrs — mopamky 1°Q:4
QK i 61m,1u) Take MOTenaeHHA MOWE AYke IHAYHO BINUHYTH Ha Biochepy
TIOLICEKY JisSIBRICTE. i
36iablIeH s IMICTY ABOOKNCY BYICLIO i PSAY HIUHX ra3’oBHX DOMIlLOK 3apk
BBAKAETLCA HAHGINGIN 3HAUMMEM AHTPONOrEHHMM (BPAKTOPOM, 3AATHHM YIUTHHYTH §
kmMar y -Haidbmokdi poxu.” Tomy noByHHa OyTh rpunineHa ocobnusa
PETEBHOMY BHMIPY XOHUEHTpAaWil ZBOOKHCY BYr/ewWlo (a Takom 3aKkcy aig
thpeoHis, Tponoc«i;epﬁoro o30HY) B aTMocdiepi, BUBUeHHIO GanaHcy Bymem
Giocdepi, obminy CO; i3 IMUOMHHMME HIAPAMH OKEAHY, BILIMEY HadTOBOT ILTiBKH §
razoofMiH Mix okeanom 1 aTMocdepoto.
IMigBriuenHs 3MIcTY cTpaTocdepHHx &epo3OB Bejle, HK INIpaBHIO,
3BOPOTHOrO €(GexTy — MOMXNHMBOMY ITOXORONAHHIG 4epel BiHoOpasKeHHS uac
1aJar0MOoro COHAYHOTO BHNpoMiHtOBaHHA. KpiM Toro, aepoionnl 4acTKH Mo
BIUIHBATH HA KNIMAT | HEIPAMUM UNTHXOM, CTIPHAIOUH YTEOREHHI XMAPHOCTI.
ToMy MOHITOpEHT aeposonbﬂm cknanoeoi y Tponochepi i chaToc@epL
000B'TIKOBHM Y 1bOMY PO3ALI KIIMATHYHOTO MOHITOPHHTY.
3MiCT 2¢PO30IRHUX YACTOK B aTMochepi MOXKE MIRATHES SK Y CHITY NPHPOIHE
NpHYHH (BHBEPXEHHS ByJkawiB, nimani Oypu), Tak i B CWIY aHTPONOTeH:
AinpHOCTE  {BUKMAM NPOMUCIOBMX MUANPHEMCIB, MAacoBa OpaHKa IPYHTY.
HACTYIIHYM BHBITPIOBAHHAM). -‘
3 inwwmx AoMiWOK (AHTPONOLEHHOFO noxon}xe}auﬂ), Mo IOMAJANOTE |
amoctbepy, YBATW 3aCAYTOBYIOTh PEYOBKHM, 37aTHI BRIKHYTH Ha oaonocd:epy
pe3yJIbTaT1 NOPYIIEHHS [PUPOJHOrD a30THOTO, BOAHCBOTO | XJIOPHOTO LM ‘
peaxuiff y crparocdepi. lle 38'AsaHo B nepury uepry 3 yIyYeHHSM Y HIKH
aThochepy xnopr]JT()pMeTamB (raOTeHOBYIIICBOAIB, (ppeoHir), U0 BIIHBAKOTH i
XAOPHMH WMWK, | 38KNCY @30Ty, [UO BIUTMBAE Ha asoTHMA mukn. L[ pedobumm
imepTHUMH B Tponocdepl (i HepounEHi ¥ BOAI): AMGbYHAYIOUH, BOHH jocsTalog
crparocepu, ¥ cTpatochepl dipeons nindaoTecs QoToancoliawii, a xaop, i
BMALTHBCA, BKITIOYAETLCA B XNOPHHI WAKI, 3B'A3aHHMH 3 POIKNAIAHHAM 030HY,
XapakTepHOK pPHCOI0 3a3HAYEHHX LHKAIB peakuii e ix xara.mmqﬁ
XapaKTep, KOAH aTOM 230TY, XJOPY i poaHIO 6ara1*opaaoao ¥ BHAI Pi3HHX panvxani
B33€EMOJIIE 3 O30HOM, MOPYIIYe MPHPOAHY piBHOBATY MDX Npouecamy YTBOPEHH
pyHHYBAHHS 030HY. :'j ;
© Hxepenamu dpeonHy € xomomunbHi ycTaHOBKH. PeCH BHKOPHCTOBYETHE]
TaKOK OpH 3ePO30/BHMX 06pOBKax (3aransHe CBITOBE CIOKHBAKHA CKIANAE OIIM3
| Mmg. T ¥ pik). 3aKHc a30TY YTBOPUTECA B 3HA4HIf KiMBKOCTI OpW BHKOpDHCTA
A30THHX noﬁpﬂs
ITpy nonsotax BUCOTHOT apiauii Ge3nocepelIHbo B cTpatocepy BHKHAAIOTHGMN
OKHCIM a30Ty | napu soau. Y pesyierati ¢0T0n13y 3 MOReKy1 BOAHM TaK
YTBOPATBCA PaAKKATH, (IO 6prTb YUACTB ¥ PEaKllifX 3 O30HOM, 4
' HOp}’LﬂGHHﬂ ICHY10U0! piBHOBarK B 030HOCGHED, IMEHWEHHA KiTbKOCT 030HY
3MIHKOE PO3NOALR MOTOKIB YIBTpadioNneToBOr0 BUNPOMIHIOBAHHA B cTparoctep )
pisHMX BucoTax. Lle MOXKe NPHBECTH 10 3MIHH TEMIEDETYPH Ha LMX BHCOTAX
BILTHHYTH Ha XapakTep uMpKyJZeuii y sepxuiift aTmocdepi. nogisty Ha TCHJ]OBH
Ganavc yeiel armocdepn, ToGTO NPHBRCTH 0 NMEBHUX 3MiH NOTOIM 1 KiaiMaTy.
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MotiTopunr Desnocepesnso  (peoHiB um 3akucy asoTy B crpartocdepi
peACTaBIfE 3HAYEI TPYLHOLII wYepes HMILKI KOHUEHTpaWii 1 IXHIO XiMiumy
jaepTHICTE. JONINEHO MATH PEeryIapHy | IMPOKY MEPEXY CIOCTEPEKEHD 33 O30HOM
(3araibHOM0 KLIBKICTIO ¥ BEPTHKATBHOMY CTOBM i PO3NOIIOM MO BHCOTL).

Bumip 3MiH 0CHOBHHX CKNAaROBHX aTMocdepH 1 3adpyaHeHs NPOBONATCR HA
paiioHansHoMy piBHi B Bararbox xpalax. Lled eua Bumipis € Haltsamiusimoo
CKTAMOBOK HACTHHOW THODANLHO! CHCTEMHM MORITOPHHTY (He 0BroBOpHOETLCH B
jHIOMX po3dinax Kanry) i ruobansHol cuetemy criocTepekens BCTT BMO.

Buwmipu (onoBoro pisug 3abpyanenia atMocdepy amilicHicloTECR HA MEPEXI
(oHOBHX cTanuiil BeecsiTHrol MeTeopororivaoi opraizanii, o ckrapaerses 3 176
cradiifi (ue umcao Hesabapom mocsrse 197), iz swux 75 nepeiaiors AaHi mpo
xiMISHRH cKian onanis, 60 OB IOMNLIOTE AaH! TIPO MYTHICT ATMOCEDH.

TporoasThea cneiiansHl BUMIpH a8po30ABHOT CKNanoBol atmocdepd, Henpmvu'
jai TIpo aspo3oni OEPXKVIOTH OpH MOPIBHAHHI OpAMOl 1 posciadol papiawil npa
JKTHHOMETPHUEHHY CTIOCTEPEKEHHAX.

Tennobi BUKWIE OUIHIIOTECA 10 IMIHI TeMIepaTypu (y NOBITPL 1 BOJL) ¥ 30HI
pax#AIiB. BynkaHiuHa RiANBHICTE peTensHo hiKCYeThes — cKafaeThes Katanor yoix
BeJHKHX BHBEPHEHb BYNKAKIB Ha 38MIi.

3MIHM BAACTHBOCTEH eileMeHTIB KIIMATHHOI CHCTEMH — 3MiHa XapakTepy
NOBEPXHI, 10 MIICTHIAE, 33 PaxyHOK SHTPOMON€HHHX (CTROPEHHS ipHTaliiiHnx
CHCTEM, IIEPEPOINOIIT BOOSHHX MAc, OPAHKA [PYHTY, 3MiHa mUIOm AicOBHX 1
CiMTBCBKOrOCNONAPCHKUX  HacakeHb, ypOaHizalif) i npupomsux (3Mixa mromi
CHIXHOTQ MOKPMBY, MOPCHKOTO MBOAY) IPHYMH, 3MiHa CKIaly | BHAcTHBOCTEH
atMochepit (po3opocTi) 3a paxyHOK BHKHIY aepo30IbHHX QacTOK i PI3HHX PEYOBHH
- € KAIMATOYTBOPIOIOUMME (akTopamd 1 Moxyre OyTH Takox Binneceni o
GaKTOpiB, [UO BIAHBAKYTE HA KIIMAT | KIIMATHUHY CHCTEMY.

Bapro oOMOBMTHSA, Wo B GaraThoxX BHMAAKAX ASAKi 3 NepepaxoBaHBX
faxtopis MOMKHA BBAXATH 30BHILIHIMH  CTOCOBHO “aCTHHHM CHUCTEMH, Je
BH3EAYAIOTHCA edeKTH BIINBY | 3MiHW, Tak, Hanmpeknan, posTIHARETBCA Cxema, Y
AKIH POIPI3HATHCA TAX0K BHYTPIlIHI | 30BHIMI cicTeMu. JIo 30BHINTHEROT CHCTEMH,
KpiM COHAYHOrQ ITOTOKY, BiJHECEHI XaPaKTEPHCTHKHM MHOBepXHi cymi, amsbeno
POCIMHHOIO MOKPHBY.

Sk yxe Bij3navanocd, 6arato nepepaxoBaki BUIIE (AKTOpIB, 0 BIUIHBAIOTH
Ha KMiMAT, 3 VYCDiXOM BHMIPAIOTHCS (MM MOKYTh CIIOCTEpiraTses) i3 MITY4YHHX
cynyraukis 3emai (LHC3).

Jo uereeproro poss my KITIMATHUHOTO MOHITOPHHTY BiLAHECECHWH MOHITOPHHI
HackinKiB KMiMaTHIHKX 3MiH | KonHeans (y Diocdepl).

3MiHK 1 KONMBaHHA KnimaTy MOXYTh 1CTOTHO NO3HAYHTHCA Ha CTaHl Glocpepu
Ly 38'53Ky 3 MM Ha roclofapebkilt ZisnsHocTi mounu. Tlo-1bOMY BHBYCHEA 3MiH ¥
fiochepi nim BrUTHBOM KmiMaTHHHOI MIHIHBOCTI, Y TOMY HHCHI 3MiH eKONOTIHHOTO
XapaxTepy, € NPaKTHURO BAKITHBHM.

OuenuzHo, W0 aeaki edextr B Giocdepi (3miHa BORArOOGIry, 3aralbHOI
Siomach B exocHeTeMax i T ), IO BUHMKAKOTh AK PE3YNBTAT KNMATHYHMX 3MiH,
MOMYTb TLACKANTH 4H [OCTAGHTH A0 iHWMX dakTopis (¥ pe3yNLTATI HATBHOCTI
IBOPOTHUX 3B'AZKIR).
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Mouitopuur 3miH y 6Giocdepl, 3pm3aRMX i3 KNIMATHYHHM: MIHEMH
KOJIMBAHHAMH, CTA€ BAXITHBHM HAITPAMKOM MOHITODHHTY. i

3MiHM, WO BHHHKAOTH B €IEMEHTAX KIIMATHUYHO! CHCTeM#, eKo10rid
HACTIAKM 3MiH KTIMATy €, AK HPABHIIO, WYLIMBHMH NOKA3HHKAMA caMoro a
aMiHM (4 KONHBAHHS) KIIMATY. ‘

HaitGinbw Uy THBUMH 10 3MiH KTIMATy € eNeMenTH Gnocq)epu po3TarlioBani ~ M
MONAPHHUX  LIMpOTAX (nonApHi  NBOIH, T‘«‘H)IpOBl EKOCHCTEMH, eKOCHCTE
MensdOBHX TORAPHKX 30H), Y NOCYIEIWBWX Micusx (osepa, posramobBai -
NOCYUUTHRHX pafioHax), E€KOCHCTEMH TNYCTENbHHX 30K, A TAKOX erocUCTEME
PO3TAIIOBAHI BHCOKO B FOPaX (amnmcr:m EKOCHCTEeMH), o

Taki XapaKTepHCTAKH avin y Giocdepl Hepiko HASMBAIOTH HETIPAMUM
OKAZHAKAMH 3MIiH KAiMaTYy.

Jlo HenpsMHX MOKA3HMKIB 3MiH KIIMATY BiAHOCATL Taki BimHocHO npoC
puMipioBasi 3MitM, K IMina piBniB MOpiB, 03ep i pik, 2Mina nonoxeHHs 6epero3 O ‘
niHii, rpaHaue DIIHHMX TIPUPOIHIX 30H, 3MiHA PIMAKX IIAPIR ROHHKX BIIKTANCHb -'h
i pmHHx wapis y Nb0AOBMKAX, 3MiHa CHIroBOT Jinil i Micme ToCTifiHOTO CKYTYEH
cmry B TOpax, FPaHtLb MOUIAPEHHES ABOMOBHKIB. ,

- Cropd X MOWHA BUIHECTH i PAJ EKOJOTIHHMX O3HAK — 3MiHa xapamep
pOCIIHHHOCTl BpOKANHOCT] PI3HUX KYJIBTYD, MOPChKUH MleoclmopH i MixpodayHVigs
3MiHa NOMYNaUil KOMaX, XapaKTepy MOLIHPCHRS xsop06 TBapHH | POCIHH, ¥ NEPIITY
uepry, B 30HaX 3 HaAGINBIONW YYTIUBICTIO X0 3MiH KIiMaTy. an opranisa _
cnogTepeieHb 32 TAKMMH O3HAKAMH BAXKIMBO BIHKTHOUHTH NOKaNbH| aBTpONOIeHH
BIIMBM {HANPHKIAM, PiBEHbL PIKH YU 03Epa MOKe pizko 3MEHIUHTHCH B pegym,'ra
BUNYYEHHS YaCTHHH CTOKY AN IPOLUEHHS). :

Onpcayi puie Japi weofxigwi nus TIPOBE/IEHHS scebidnoro amnny craH}
HABKOIHITHBOrO CepefoBHIla i MonentoBanHs knivary. ITinkpecnumo, wio seebiunigy
aHanis cTasy NPHPOLHOTD CEPElOBHILA i MOzemosaHHA KNiMaTy RO3BOI
BAUMTH KPWTHiHi dakTopy BImsy i HaiGiiblue 4yTTBi enemenTH fioctepH €
NOFIAAY HAaCTYTHOTO BIUIMBY Ha KiiMar), Wwo 3afe3nevuTs ONTHMIAll0 CHCTEM!
KITIMATHYHOrO MOHITOPHHTY.

Tema 3.3. MNpiopuTeTHICTL | TOYHICTL BUMipiB

Busnauenus npioputerrocti y BuGopi Benuuud i GaxTopis mpu opranizarl
KHIMBTH‘!HOFO Mom'mp}mry 1 TOYHICTE BHMIPIB BH3HAYMAKOTLCA XOHKPETH
LLIAMH, /1718 AKHX TIPH3HAYAETECA OZIEpAYBaHa iHopyania. A

SR yae BIT3HAMATOCH, oTpHMaHa mcbopmaum MOMe BEKOpPHCTOBYBaTHCH T
p}I.I.IEHHﬂ NPUKNAGHMX TIHTAHL, 3B'S3aHAX 13 plSHHMH HanpIMKaMH NiOACh
TisABHOCT] {y CilBCHKOMY TOCTIOAAPCTEI, GyAiBHULTBI, eHEpreTuxy, KOMyHaILHO
FOCHONAPCTBI § T.4.); /UlA MONSTIOBAHHS KIiMaTy, IO CTABHTE METOH Bu3HAUEHH
qy;mmoc*n KIiMaTy 10 3MiH PisHMX TapaMeTpis, i ana MPOPOKYBaHHA MOKIA
MIHAHBOCTL KIIMaTy, [N BHABJIEHHA HACTYNAKHHX aMiH  Kmimary, BuaineHH i
aHTpC)ﬂOFeHHDl CKMANOBOT y MHX 3MIHAX I BUIHAUCHHA TIPUYHH TAKHK 3MIH.

- Bu6ip :BenuuMi, HeOGXiHMX, Y TNeputy Hepry, I pimenss  pisH
npnxnannnx 3472y, BHMOFH 10 TOUHOCTI iXHIX BHMIPIB DOBAHHI BH3RA4ATHCA J
KOKHOTO HATPEMKY ALSABHOCTI JIOAHHY 3 YpaXyBaHHAM il ceundixu, TexniuHO

8.,

pisHs 1 micueBx ocobmupoctedl. Ilx pofoTa, sK DpaBuio, INPOBRCIHTLCA

HauEOHaﬂbI:[HMH MB‘Tel?pOIIOFi‘{HHMH ciayxbamu. TyT, o4eBMAHO, Y MOIATELIOMY
AOUIABHO HTR TO JTiHil sanosHenns npoBinis B icHyluil KIiMaToIoruHiH Mepexi
cTaHLli}, cTBOpeHHs fankiB KnMiMaTHUNWX JaHuX.

Ba}KJ’IHBP‘]M NHTaHHAM € BHbip BeluuMH | BH3HAYEHHH cepef HHX
NPIOPHTETHOCT! A4 HaHBaMUIMBILION 381a4i — MOAeTIOBAHHA kiniMary, Lle mHTaHH:
peTAIBHO npopofnanocs y 3B'a3xy 3 Apyrow sagauero TTporpaMm pocmimpkeHs
pnofanbux  atmocdeprux  npouecis (ITATAIT) i nigrotoskow Ilepmoro
rrobanedoro ekenepumenty [TATATL

Hysxue npusoautses 3seaena Tabn. 3.1 mo BinGasae TOUKY 30py eKCMeEpTiR
piIHEX kpaik Ha nopAAOK | TOUHICTL BUMIpIB, HeoBximumx mig uac i micns
npoeefents {lepmoro rnoGamshoro excnepumenty [JIIAIl ang Mogemopanms
giimary (4K inrepsany fami Reodxigmi i Gaxani 3HaueHHS TOYHOCTI BUMIpiB).
‘BuxTIafeni BHMOrH cOOpMyIboBali B JOMOBHEHHA H0 iCHyWoYoro And 36opy naHAX
ya 6a3i Beecsithrol enywbu moroqu (BCTT).

Tadauun 3.1 — Benntuuu (y mopsazky xHLo! Apiepurernocti), eobxinui ain Mo,zenmnanﬂﬂ
EJIMATY, i HeofXigHa TounicTb IXHIX BHMipin

Bumiprosana Beantuna Tounicts {12) ‘ Hospin :
y uach, gofu | B mpocTopi, kM
Pagiauifinsil Gasanc cHCTeMu 3emns - M
_a__mccqaepa 2-13BT/M s 1G0-500
XMaphicTE 5% no KUbKOGTI,
1°C 10 TemnepaTypl BePXHLOL 5-15% 100-500
HAETHHY )
TemnepaTypa fOBEpLHI | eHTanbNia 0,5-1,5°C 5 100-500
AATBHOCTI WARY Okeany 1-3 Kxinicm’ -10 200
TIOBAHHA CHEKNOTD NOKPHBY | '
MOPCBKOrO MEOAY 313 30-100
Anphieso 3eMHol nopepxHi 0,01-0.03 5-15 100-500
Dnain Hal CyILeH | Mopesm 1-3 mm/200y 5-15 100-500
Boaoricts IpyHTY | CTiK 3 OCHOBHHY |oz ) .
| piukosux Gaceinin : 10% 5, 15-30 ! 109-500
| TevriepaTypa TOBERXHI IEYHTY | boay 123 °0 5 106-500
Tazoni cicianoei arMocipepy | HacTkn !
BOAAHA Napa - 1-5% : 1-5 i 300
030H (JArankHa KinbxicTl, 0.5 mam™,
posnedin no BHCOTI) 2 KM no BepTHLANi I 160-500
ABOOKNUE BYraLWe TporocdepHi 0,1 M., 15 Pinxa mepexa
i crpatochepHi aspo3oi of'eMHa WiALHICTs 3% i -
MYTHICT ATMOCIPERH 1% : 7
JOTHUHE HAMPYKEHHA BITRY 0,1-0,4 nuwicr ! 5-10 200
Pisenn, Mops 2-10 em : 3-10 . 200
Kpiv nepepaxosamux y 7adm 3.1, Gyayre noTpibHi Takox BHMIipH
XAPAKTEPUCTHK MOBEPXHEBKX ILIMHIB, BAMipy rnmbunnol uupkynsuii okeaHy,

TORLWIKHK 1 Jpeidy MOPCRKOTO TbOAY; -CMOCTEPENEHHs 38 CTaHOM TONAPHHX
KPHIKAHMXK [IATIB {3MiHOM IXHIX PaHllb, TOBLIMHH).

Jani poszpoBky, BracH: Kaxyyd, € QOpMYNIOBAHHAM BHMOL IO TOUHOCTI
BUMIpiB CHCTEMH CIOCTEPEKEHB, L0 PO3BHBAETLCS (MaiOy THBOL).

V rafr. 3.1 vkasyerscs Taxow HeoOxinwe i Gaxane BUpINIHHA BUMIpIB y
BpocTopi 1 B 9aci (y BHill iHTepBamiB), IO TOBMEHO BYTH BifHOCHO PIBHOMIPHHM N0
BCLi 3eMHiH xyani.

85




OnHax npeacTaBIACTRCA, 10 Y B#GOPI NPOCTOPOBOrD i THMYACOBOrO Jo
HeOOX1AHO Bu3HAYMTH CBOi npioputetd. Tak, akagemik I'.I. Mapuyk, pospo6
HOBi MiAXOAH B TiAPOAHHAMIMHHIX JOBTOCIPOKOBHX MPOTHO38X MOIOMH, 34CHO
CHIMBHOMY PIIEHH] pPiBHAHL TiApoTepMOIHHAMIKM Ana atMocdepd 1 oke
BUKOPHCTAaHHI CTONY4EHHX piBHSHb, [OKa3aB, 0 NPH HPOrHO3I aHOMa
TeMIIepaTyp (Ha OAWH-IBa CE30HIB YIEped) y 3a[aHHX paffoHAX 3eMHO Ky
BﬂKOpHCTaHHSIM anplopum ]HépOpMaull HpO KH!MHTH‘-IHHH PEXHM aTMOCtb
OKeaHy i (haKTHYHUX JaHUX ponb paitomis semuol xyai (CeiTosoro oxeany),
BMTHBAIOTH Ha 1i anomanii, pisna. [lokazaHo, o noroma & pAmi periowis nisg 7
IBKYIL ICTOTHO BH3HA4AETBCH CTAHOM OKeaHy i HOro B3aeMOMicio 3 aTMOChepoid
eKBaTOpianeHil 9acTHHI ATIAHTHIROTO OKeaHy i aeakux pafionis Tuxoro oKeaHy.

Ue BrcyBae nixpuieHi BUMOTH JI0 MOHITOPHHTY CTaHy aTMOC(epH 1 ok
CHOCTEPEKeHHA 32 NIOJLAMH XMAPHOCTI, NOTAMH BUIPOMIHIOBAHE Y LIHX 06JIacTsx

Sou#u CBITOBOIO OKeaHy, L0 BIAMBAIOTE HA KNIMAT TOrO YM IHIIONO peri
0COGIHBO CHUABHO, OMEBMIHO, NOBMHHI GyTn oxomneni Ginb yacTow (y 4z
npoctopl) Mepexeo CHOCTEPEHEHb. Toynicte BuMipy piaHux. napamerpis y
30HAX TAKOX NOBHHHA OYTH MiaBHILeHO0. TouricTs BEMipY OCHOBHOTO napameTpH
TEMIEPaTypH I0BEPXHI MOPA ~ ¥ TAKMX 30HAX NOBHHEA 6yTH e ripme 0,2°C.

,Il,.rm BH3HAYEHHA MOKIHEHX 3MiH KIIMaTy oBuHHI GyTH oGpam AK [pAMi,
i Henpami TOKA3HUKH 3MiKH CTaHy HABGUIBII Yy T/MBHX O 3MIH KIIMATY eneMe
Giocdepn (y rnobansHoMY | IOKanEHOMY Maclurabax), i

B paunii wac HOKNAAHO ONMUCAH] MOXKIIMBI HACHIAKY | IIEPeTBOPEHHS a6y
YyTIHBHX efemenTis OlocpepH, 38'M3aHI 3 MONIMBMMM 3MiHaMH KniMary.
TOKA3HHKIB 3MIHA KNIMaTy BiZHECEHA: OCepeiHeHa TeMIIepaTypa MOBITPA, ¥ nepi
HEpTy, A8 BHCOKHX [IMpPOT, IPaHHLI MOPCBKOTO IbOZY B TIOIAPHIX ofnacrax i 1
BOBKHHE, IPAHKLI THOAOBHKIB ¥ BMCOKKX 1 CepelHIX LKPOTAX, PiBeHEL BHYTPIIIR
MOPpiB i 03ep, OnajaM i BOAGIOBMICT y IPYHTI. L

Haiibinsn  cknamgHolo € 3ajaya  BHAIEHHS aHTponoreHHo‘f CKIAIOR
MOXNEBHX KITIMATHMHAX 3MiH, @ TaKOK MOWYK NPHYMH TRKHX 3MiH, JKeper,
HalifiIs1u CHIBHO BIUTMBAIOTE HA 3MIHH (aKTOpIE.

Sk BinoMo, #alGinbi cepHO3HUMH aHTPOMOTEHRAMM NPULMHHAMH MOAIH
3MIHM Knimaty € 30iMbIUGHHA B aTMocdepl BYTTIEKHCNOro rasy i iHWIHX ra30BE
LOMILIOK, WO NOFMMHAOTL JOBrOXBHILOBI BHNPOMIHIOBAHHA 1 BILIMBAIOTE
o30HoChepy 3emni; BHAINEHHA AHTPONOTEHHOTO TEMIa; BUKUI B aTMOChEpy YacT
pesoBHH, W0 GOPMYIOTh MAPH CTpaTocepHMx | TponocdepHHx aepo3oNiy
AuTponorenti aepo3oni 3aMiHIOKTE BiAGHBHY 30aTHICTE ATMOChEPH, 8 TAKOXK, AiI0W
K sfpa KOHZeHCauil, ‘BIIMBAIOTE Ha TPOLIECH ONAIOYTBOpeHHA. Pisni crioco6
3EMNEKOPHCTYBAKHA, 3MiEa POCAMHHOCTI BeAyTh A0 3MiHM aipbeno Semni. OpHd
HEZIOCTATHBO BUBYWTH (i MPOUECH B LiNOMY, HeOBXiaHui perynapauil MoHITOpH
UHX BIMBIB y NMPOCTOPI i B Haci, & TAKOXK MOHITOPHHT eekTis, BUKJIHKYBaH
HAMH.

Hns piluenHs sagaui BHAITERHS aHTPONOTEHHUX 3MIH KiiMaTy Heo6xims
BHIUIMTH €MEMEHTH, Halbinbll IMMNAHOMY aHTPOTIOTEHHOMY BIUIHBY — e
KOMITOHEHTH pamaumaom Ga.naucy, nposopicTs atMochepi, 3MicT B aTMoce
PI3HHX razoBKX AOMILIOK, acposonin i T.4.

86

QueBHAHO, WO JeTHIe BUIABHTH JNOKANBHI a!—[TpUl‘EOf‘eHHi 3MIHH KJiMary, YHM
Hooa:[bﬂl 3MiHM B MONMAPHWX LIHPOTAX MAIOTh BETHKY aMIIiTYly, 4uM ¥ cepesix
HH3bKMX  LUMPOTAX, TOMY BHJIEHHY aHTPODOreHHMX ederrtis mpocTiiue

U
ppOBOIHTH CAME Y BUCOKIX IIMPOTax.

Jlns BHABNEHHA ARTPONOreHHHX ehekTiB GynyTe NOTPIGHE cnocTepesxenns
ge1iKO! TOYHOCT, BHMMoOTa Mo sfkol Moxe OyTR BH3HAYEHZ 324 NONOMOIOH)
JOIETIOBAHHA. :

dpopM) NBOBAH] BUMOIH CTABIATH 33124y CIOCTePEINEeHE | BUMIPIR Benmuye3Ho!
(IbKOCTI BENHMHMH; SKIIO TaKa CHCTeMa nouxe (yHKUiOHyBatH, BoHA OGyne
ppedCTaBRATH BETHYE3HE UHCNO JAHKX. Y 3B'asky 3 uuM Gyne mortpifna icroTHa
piaBTpALIA ONEPRYBAHHX JAHWX] Ha Giapw pamniii cranil HeofxizHa dinsTpamuia
(WUIAXOM  BH3HAMEHHSA npmpHTeTHoc:'rl) BHMOI, TPONOHOBAHHX A0 CHCTEMH
CNOCTEPEXKERD | TOUHOCTI BHMIpIB.
KniMaTHYHVIH MORITOPUHT i cinyx0a 360py JaHX, 110 MAIOTE BiAHOUWEHHS A0
sMifl | KONHBEHb KNiMaTy, BHMAraioTh RUKOPHCTAHHAS | POIBHTKY HOBITHIX TEXHITHHX
1ac001B CrIOCTEPEHKEHD, 0cOONHBO IHCTAHUIAHNX (¥ TOMY YWCAL 3 BUKOPHCTAHHAM
paicIOKATOPIB i nazepuol rexmixu), 1 aBTOMaTU3OBAHHX CHCTeM OGPOBKH JaHMX.
BupATKOBA DONb Yy PO3BUTKY Takol CHCTEMH i OfepskaHHl BIMOBIAHMX HAHMX
NOBHHEAR TNPHIOINATHCA CYNYTHHKOBMM 3acodam. Houinena xoMbiHanis HazeMHHX
CMOCTEPEIKEHD 1 CIIOCTEPEKEHb 13 KOCMOCY.

Tema 3.4. CynyTHUKOBUH KRIMaTWYHWUIA MOHITOPMHYF

Y upoMY po3fini pO3TIAIAETECA MOXIMBICTL (I AONITEHICTE) BUKOPUCTAHHA
CYMYTHRKOBHX CHCTEM ANA ouepxaHHf indopmanii npe wiiMar 3emni i cran
KTIMATHIHOT CHCTEMH.

B naHWii 9ac i3 CyMyTHHKIS MOMIHBHIE BHMIp GinbiuocTi MeTeopoToriyHEX
BeTMSMH 1 OCHOBHMX XAPaKTCPHCTHK KIiMaTuynol cucTeMu. Iwonl uni suMipd
CKPYTHI, TOMHICTE IX @ HC BHCOKA, OJHAK NEAKi CNOCTePEKeHHH i? CYIYTHHKIB
NPOBOJATLCA ByKe BiTbl YCMINHO, YHM 32 J0TOMOTOI0 HazeMHUX 3aco6iB. .

3 ypaxyBaHHAM MOAITHBOCTEN ICHVIOUMX CYMYTHHKOBMX CHCTEM 1 THX, IO
POIBHBAKITRCA, | ACOLEREHOCTI opraHizauil THX 4H (HIDAX BAMIpIB Am14 oniepAAHHA
finein Touno! indopMalli npo krivaT 3emni i cTaW KNIMATUYHOI CHCTEMH BHALTHMO
HACTYIHI HANPAMKH QYHKIIOHYBAHHSA CYITYTHAKOBHX CHCTEM.

1. Bumipyu MeTCOPOIOTIHHMX BENHYKH | OASPXKAHHA HULIX IaHHX, BANUIMBHX
M8 po3yMiHHA KOJAMBAER | 3MIH KaiMaTy, ¥ MICUAX, I MAIOThCA Ha3eMHI
enocrepescnkel 3acodu. : o

2. BuMmipd THX e BeAHYMH Y BaXKOZOCTYIHHX I Ha3eMHHX BHMIpIB
paiforax:

a) y KOHTHHEHTaIbHEX 0bnacTax,

6} B OKEaHIYHHX 00IACTAX. .

3. Bumipy BenuuuH | GAKTOPIB, BAKKOZOCTYDHMX M, U0 He NiNAlOTHCS
IPSMITM BHIHAMEHHAM 13 OBSPXE] 3eMIIi: . ' .

a) IMTerpalbHMX XapakKTepuCTHK TIOBEPXHI, [MO- MIACTUIAE, {ansbeno,
BEMMYMHY, 10 XaPAKTEPH3YEOTh eHepro- i MacooGMiH nosepxHi, WO niacThnae, 3
aMoceporo),
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6) nesKkuX KOMIOHEHTiB paniaiifizoro Ganancy cHCTEMH 3emas—atmocepa§
(igbuTe COHS4HE BHIPOMIHIOBAHHS 1 JOBrOXBHIBOBE BHTIPOMIHIOBAHHH 3EMHUX!
oB'eKTIB, o iae); - - R . 3

B) KOPNYCKYJAPHOTO 1 TBEPAOTQ ENEKTPOMATHITHOTO COHSTIHOLO | KOCMITHOTO
BHITPOMIHIOBAHHS. '. ) . . |

: 4, BUKOPACTaHHA CYNYTHUKIB 1s  ONEPATHEHOL nepedayl JaHHX 1F
BAKKOROCTYTHNX obnacTel seMHoi Kyai. :

TlponoHY€eTECA  HACTYTHA NpiopHTETHICTE BHKOPHCTAHHA MEPEPaxoBaHuX
MocTHBocTell (DyHKTH 1-3) CYMYTHHKOBMX CHUCTEM mns OAEpKAHHL KNIMaTHUHOJ
indopmarii: :
o TTyHKT 1 PICY I ()] 3(a)  3H6)  3(m)

TTpiopurer TI il I I I 1 _ :

[lpu BH3HAYEHH] npiopuTeTocTi NpuiiManacd A0 YBard HAABHICTE BXe4@
[CHYHOUHX HAIEMHUX CUCTEM CIIOCTEPEHEHHA. 3

B zanuil yac i3 CyNYTHHKIB NPOBOAATHCA (4% MOXKYTh DPOROAMTHCA) TAKIE
BafiBaIIHBIILL CHOCTEPEXEHH:, AK CIOCTEPEHEHHA Momie XMapHOCTI i BiTpPY; ¥
TeMMepaTypH i BONOTOCTI MOBITPA HA pisHMX BHCOTAX; TEMIEPATYPH n(:uBepxrfi-:
oKeaHy; JHOBKHHY (IPAHHLB) MODCLKOTO NbOIY | CHIKHOTO CE30HHOIO MOKPHBY CYLILRE
301, TIOKPHTHX POCTMHHICTIO (i XapaKTepHCTHK iXHBOTO CTaHY} Ha CYIDL K§
[TAHKTOHOM B OKeaHl; BOBOTOCTI IPYHTY, 30H i iHTEHCMBHOCTI ONAMiB; OCHOBHHXYE
KOMITOHEHTIB padiaiiiiHoro fanascy. 3

Tlons xmapsocTi imeHTHdIKyroTHCA BIKE Ginpur aecaATH POKiB. Hpoc*ropolsnﬁ-‘ 1
POIMOMIA | CTPYKTYpa BHIHAUAIOTHCA WAAXOM (oTorpadiyBarHs Yy BHAAMOMY 1
alanasoHax. Beayrecs yCriwHi poboTH 3 BAMipY (a3oBOro CraHy Xmap (wmsxo s
JicTaBIEHHS PEIYNIbTATIB BUMIPY PaRIOACKPABICTHOI TEMNEPATyYPH XMap ycmyar_
OTIYHARHS PIAMHHOKPAIHHEOT BOIH B oBaacti 0,8 cM i paniauiAHol TeMIECPATYPH &
y BikHi npo3opocti 10-12 MKM), BHCOTH 1 TeMIepaTypH BEPXHBOT rpauunl xMapig
(OTOMETPHMHIM | PALIOMETPH LHAM METOLAMH). . .

MotpiGro 30iAbMeHHS TOMHOCT! y BM3HAYCHHI BHCOTH XMapHOCTI. HuM maaM
OBMHHEI c1ymHTH MbKHAPONHHKEA POEKT 10 CynyTHHKOBIH KnimaTonori'li xMap. |

" TemnepatTypti npodini B aTMoc(epi BM3HAUAKTECS 3 AHATISY NaHUXEE
{HQpa4epBOHOTO U¥ MIKPOXBHABOBOTO BHTPOMIHIOBAHHSA B CMYTax TICTIMHAHHA LA
ra’iie 3 BLIOMOIO KOHUEHTpalllero  (ABOOKWC  BYTIELO, Kucenb). TOYHICTR
BifHOBNEHNX Npodinie nocATAE 2.3°C po sucoT 30-35 kM.

Y CTaloBUTh IHTEPEC CYNYTHHKORE {ndopMmaLis npo rone BiTPY, BLIHOBIEHE NO'
ApeHdi XMap HWKHBOTO i BepxHporo spycis. [lIBMaKiCTH BITpY B OKEaHi MONHA:
BHIHAYATH MO [TiABULISHHIO paioncKpaBicTHOL TeMTEPaTypH, 3B'gzaHoMy 31
sGinpmennsy kinpkocti miEM (i YTBOPEHHA MOUMHAETCA TPH HIBMAKOCTI BITPY:
7 mfc). 3a paxyHOK 0bOTO edexTy MOXTHBE BLIHOBAEHHA LWIBHAKOCTI BITPY 3
rouHicTio =2 M/c B inTepsani 5-30 m/c. TlepeneKTMBHE BUKOPHCTAHHA IY nupaprOro
30HAYBaHHA, 1 TOMHICTE MOXe BYTH minsminena. Jas BiNHOBICHHA aTMocdepHOro
THCKY BUKOPHCTOBYETHCA METOZ FOMRHAHKESR CBY sunpowminosanis (B o6aacti 30~
70 TTLY), TyT TOYHICTL MOKE AOCHIATH 1,5-2,0 rlTa. 3

E:
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TounicTs CyNyTHHKOBOIO BH3HAYEHHA ONadlB HEeBedWKa, OCKINBKH BOHO
3aCHOBAHO HA 3B'S3KY MiXK ACKPABICTIO XMApP | IHTEHCHBHICTIO ONIAAIB; TYT MalOyTRE,
Ge3yMOBHO, HANEXKUTE AKTHBHOT padionoxarni],

BHBHa‘IEHI:ISI. TEMAEPATYPH TOBEPXHEBOTO 1IADY BOIM OKeaHy poburscs 3a
J0TIOMOTOK BUMIpiB BHIIPOMIHIOBaHHH ¥ BikRax npozopocti 8 IY i CBY aiamazonax
criekTpa; TO4YHICTh BHMIpIB cknagae £(1..1 ,5)°C u oOmexyeThes (ocofmiso B [Y
qiana3oni) ROTIMHAHHSM XMapHICTIO, LiapaMd OHIY 1 [HIOHX atMOCQEpHHX
(epetKoL, HeobxinHo TiAkpecnMTH BaXIMBiCTE BHIHAYSHHS TEMIIEPATYpH
NOBEPXHEBATC Wapy OKeaHy; TakK, Mo Hilf BenuudH] MOKHA NPHGAH3HO BHIHAYHTH

gHTAIBNI TiSALHOMO IUapy OKeaHy | BHKOPUCTOBYBATH 10 BeAMYMHY [UIH-

KiINBKICHUX CyIoKeHb Npo TypOyneATHHi ofMiH Tenra i somoru Mix atMocgeporo i

okeaHoM, VY 3B'M3KY. 3 UMM ToTpibHa TOMHICTE ¥ BM3HaYEeHHI TeMIEpaTypH -

NOBEPXHEBOO UAPY OKeaHy J0 AeKINBKOX JSCATHX YaCTOK Ipajyca.

. P03P0§HHMTLcH MOTOAM BEPTHKAILHOTO 30HAYBAHHA TeMIeparypu i
WiNBHOCT] THATOBEPXHEROTO IIAPY OKEAHY @X O IPaHiUl wapy NepeMillyBaHHA.
ToURICTS BR3HAYEHHS TeMIEPATYPH CYIIL TpOXH ripiue.

[patnui | ZOBIKHHA KPHXAHOTO i CHIXHOTO TOKPHBIB BH3HAYAKOTHCH Y

BALHMOMY nlana3oHi 3 BUCOKOIO TOMHICTH). Cnony4eHHs 0THOYaCHHX CIOCTEPEKEHD -

y sugumoMy 1 14 aianasoHax M03BOJSE BUSHAMMTH PisHi THIH INONAPHHX ABOMIB, &
BMMIpH B MiKpOXBHIBOBOMY AianasoHi (B ofnacti AOBXKUH XBUlE Oau3bko 1,5 cM) —
PO3PI3HUTH 3 BETHKOK) TOUHICTIO 067ACTI MOKPHTTA- ALOAOM | HHCTOKO BOAOIO, TEOXH
pi3HOTO BiKY | TORULHHH. _ , .

BHHATKOBO WiKagl Aani oTpumani 3a JONOMOTot0 T0KaTopa BidHoro ormsay
(aKTHBHA JOKALIA), IO A€ HA METEOPOAOTIUHMX CYIYTHUKAX.

Bax/IWsi BIaCTUBOCTI TIOBEPXHI (POCITHHHICTb, KIBKICTh IVIAHKTOHY B OKEaHi)
BU3HAMAIOTBEA 3 BHKOPHCTAHHAM GaratocnexTpansHux 306 paxeHs.

KinbkicTs i po3moIis MIAHKTOHY B OKeaHi MOxe GYTH OTPUMAHWH 32 JaHHMH
auMipiB XJ0po(iny MO CMy3] NOTIHHAKHS BIAOHTOIO COHAYHOIO BHTIPOMIHIOBAHHSA B
ofnacTi 0,43 MKM i IHTEHCHBHOCTI THOMiHecneHil JiTOITAHKTOHY.

BusHaueHHs ~ BOJMOCOCT]  TPYHTY | OfgiB  MOXIHBO 3@
MIKpOXBUIBOBHX PAAlOMETPIB. _ .

MaioThes LTHPOK] MOMIMBOCTI BUMIPIB i3 CYyNYTHUKIB PANY XapaKTEPUCTHK
eIeMENTIE ETIMATHYHO! CHCTEMH | IHIIMX NApaMeTpiB, MiAAaHHX AHTPOTOTEHHHM
BONHBAM, ]

AHTpPONOreHHi BIJIMBM MOXYTh iCTOTHO BUHHYTH Ha MYTHICTH aTMochepy,
CHpuseTs 30LIBLIEHHIO JBOOKHCY EYTIEUIO B aTmocgepl, MOABI AOMIIIOK, IO
BILIMBAIOTH Ha 030HOC(hEpPY (raloTeHOBYITICBOARI, 3AKHKE 30Ty ). _

Illapn nuiy (MYTHICTB aTMOC(EDH) ineHTHRIKYIOTECR 13 CYTYTHHKIB WIIAXOM
pororpadysanns ofinacti ofpito i KyToBOTO posnonity i nomspusauii poscisHot
CoHAMHOT pasialil. ,

OnTHuHa TOBLHA aTMochepd BA3HAYAETBCA 110 BUMIpax KyTOBOTO po3noALLY
Bin6urol coHsuEoi pajiauil B inTepBaiax sumMMoro i fmwxmsoro IY aiamazouis
cnextpa (0,55; 0,74; 1,0; 2,2 MKM ).

JOTOMOT O
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PO3MOIN AEPO3OIBHAX YACTOK BHIHAYACTRCA 3 BEpPTHKAILHOrO pO3TOAiNy 3
CKIal0BUX °

koediliieTa  aEPO3CILHOTO ocrnaBneHHs B cMyrax I[OTIMHAHHA
armocdepy razi i3 NOCTIHKEOK KOHLIEHTPaLicio.

BaranpHa KUIBKICTH JESAKWX [a30BHX KOMIMoHeHTiE aTMoc(epu, TaKHX, iK
so0fHZ Mapa, ABOOKHC BYIIEINO, O30H, MOXE BH3HATATMCH 3 RHKOPHCTEHHAM
crekTpoMeTpii cMyT NOTIHHARNA sunpoMeneHol Temosoi (B 1Y IianasoHi Ang 030HY
9,6 MrM) 1 Binburol (i poscisHol) consIHOl panianii B Y@ xianasoni crexTpa.
MOXTHBO TAKOXK. BHIHAUCHHA BEPTUKAILHOIO posmoaizy o3omy. [lourapose
BHAHAYCHHA BOJASHO! MapH MOKIHBO N0 BAMIpaX CMYT TOTTHRAHHA B obnacti 6,3 i
20-25 miM B T4 nianasoi i B ofnacti 1,35 ey CBY niamazoni. N

Ha miacmoii0 OKeay 3 aTMOCQEporo, BEIHTMHY anpbe10 MOBEPXHI OKEaHy
MOKE ICTOTHO BILTMHYTH 3a0pYIHEHHA 5aTONPONYKTaMH, yTBOPEHHS Ha NOBCPXHI
oKeaHy DUILBOK, 10 NOPYILYIOTE MacooGMil MK OKeaHoM 1 aTMocdepolo.

Nani npo 3adpymHeHHS NOBEpXHi CKeaHy ONEPIKYIOTh ILIAXOM BUMIpY
codsunol 3BOpOTHOT pamianii i BracHoro BUAPOMiHIOBAHHSA, Y  cHCTeMax”
AMCTAHLIRHOrO BHABIEHHA padropux | MY 3aGpYRHEHE BHKOPUCTOBYRTECH’

BHIPOMiHIOBAHHA B vAbTPa(ioNeTOBOMY, BHIMMOMY, iH()pauepBOHOMY CBU §

niamasodax. ONiHKY 3MIHH CONOHOCT! BOOM MOXHA OleKaTH LNIAXOM CBY+
PaTiOMETPH I HHX BHMIpIE. :

Sk pig3Hayanocs B TONepedyiii rnasi, poib CYNYTHHKOBRX AAHHX LT
omepxanns iHhopmauii Tpo AHTPONOTEHH] 3MIHN noBepxHi cyii BHHATKOBO BENMKA. =
Lli jaHi BaXAMBI 1K PO3YMIHHA MPUUHH MOKIHBHX amin x1iMaTy. 3a jaHuMA i3

CYMYTHAKIE MOXHA OLIHATA 3MiHY POCTHHHOFO [TOKPHBY 33 PaXyHOK BHpYGKH TCiB, ;
QIEYCTEMOBAHHS, 3MIHM XapaKIepy CiNBCHKOTOCTIONAPCEKYX  KYNETYp, MO Jae:

MOJKIMBICTE CYLHTH [P0 MpHYHHH aMminm ansGeno 3eMuOl TOBEPXHI Ebexts, ¥
sp'm3ami 3 ypOamizaiieio, TAKOX [03HAYAOTHCH HA ansfeno. Bemwki ipuraniini

CTIOPYMKEHHSA, Mepepo3NoNin  BOJTHHX pecypeiB  BIMBAIOTE HA  XApaKTIep
BanorooBiry i ansdeno MoBepXHi; 1 aniHM | IMINH CHDKHOTO NIOKpUBY B paioHi Mi

i IPOMMUCIIOBUX PAHORIB JETKO TIPOCTi AXKYI0TECA 13 CYTIYTHHKIB [TPH thotorpadyBaHHI S

y puaumomy 1 [H aianasodax.

“KommiodenTn pamiauiifroroe fanancy, wWo BIATIORInArOTs BlNGHTOMY COHAYHO
BUNPOMIHIOBAHFIO (Y  CNEKTPANBHOMY nianazoni  0,3-3,0MxM) |1 TCTUIOBOMY.
BHNPOMIHIOBAHHIO 3 nosepxui 3emni (¥ Jianasoni doEkuH xsuap 3-100 MEM),
iCTOTHO 3aJe®aTh Bil AHTPOTOTEHHHX draxTopis (aHTPOIIOTEHHO! sMinn ansbeno
3eMHOT TOBEPXHI, IHTEHCHBROCTL TENAOBOTO BRTpOMiHIOBAHHSA 3eMHEHX 0B'eKTiB).

" Vi xomnoHenTH paniauiiinoro Ganancy Jemis-aTMOC{(epa BH3HAUAIOTECH k
CYUYTHHKIB, TPUHOMY ACAKI KOMTIOHEHTH MOKYTh BU3HAYATHCA 3 KPALIOHO TOYHICTHC!
yuM 13 NoBepXHi 3eMIL. :

o AuTtponorenHi 3MiHM B H2BKOJIO3EMHOMY KOCMIMHOMY HpOCTOpi TAKOA
BMAHAUAIOTECA 3& JIONOMOTOK  CYNYTHMKOBMX  CHOCTEPEKEHD. Tak, mTyY
pamianifini  nosicH Jemmi Oyad  Bu3HAueH! pafioMETPHMHAMA npunaniaMi
YCTAHOBIICHHMH Ha CYITYTHHKY.

"V pifcniil rnasi Biaduti i yzaraneHesi icHytoui Touky 30py daxiBLiB pisHHX;
Kpail 1 MDKHEPOIHMX opranizauifl Ha KniMaTHWHRE momiTopuur i caywGy 360P 1
KIIMATHYHEX JaHHX.

ag

Ha saxinuenHs tpeba 1me pa3 iriakpeciutd HeoOXigHICTh BHAineHHs 3
BEMKOTO HHCMIA XApaxTepueTUK MPUPOMOTD CepenomHila i taxropis BILTHE
HaHOITBII BaKTMBUX, UPIOPUTETHHX 3 TIOTNISAY 380BONEHHS TOCTABIEHUM 3a;1aqa];f
TAKHX, fK OJICPKAHHA OCHOBHHX KJIIMATHYHHUX ZaHUX ARA plOCHHA HpHKJIa,HHH);
38/184; BA3HAYCHHA XAPAKTEPHCTHK CTARY KMMATHIHO] CHeTeMH | QakTopis BINHBY
Ha nefl cTaH, HeoOXTHWX SIS BUBYSHHS 1 PO3YMIHHSA 3MiH [ KONMHBAHB KJAIMaTy B
pistux MaciTabax, BUIIMCHHS aHTPONOTEHHHX BRNMBIE i edekTis mimam;}};nx
3MiH,

HaitGinki: axTyalbHOO 3a1a4el0 € oprafizalis Takol CHCTeMH MOHITOPHHTY
32 ONONOrow K01 cTano 0 MOXIHBHM (3BWYAHHO, ¥ cTIoAYYeHH] 3 MOI[CJI[OB&HHHB;
wHMaTy i iHuux migxo/iB) HaXiHHE BRICHHS aHTPONOreHHUX i iHHHX edexTin i
BIUIHBIB, 3B'73aHMX 3 HAHGINGIIAM BILIHBOM HA KIIMAT i HOro 3MiHH.

KoHTponeHi AWTaHHA

1. BH?HaquHﬂ 1 OCHOBHI 337yl KniMaTHYBOro MOHITOPHHTY.

2. qu OCHOBHI KJiMaTH9HI Aadi noTpi6ui aas anatizy MIHIUBOCTI KaiMaTy?

3. SIxi macnigxy kniMaTHYHKX 3MiH | XOIMBaHE Ha enemenTax Giochepu? '

4. o Bam BigioMo 1ipo BHGIp | MPiOpHTETHICTE SMIHFOBARMX KIIMATHUHHX BETHUMHT

5. Skl waiMaTHMII BeNMUHHM BUMIPIOIOTECS 38 AOTIOMOTCK TMCTAHLIRHHX METOMIB
(BKIIOUHO KOCMIuAMX)T

Moaynb 4. PEARI3AUIA CUCTEM MOHITOPUHIY |
KOHTPONIK) CTAHY MPUPOAHOIO CEPEQOBULLA

Tema 4.1. BuBueHHs | KOHTpONbL CTaHY NPUPORHOIO CepelicBUllla B
paMKax OCHOBHHX 3a4ay rnobanbLHOI CUCTEMN MOHITOPHUHTY
HAaBKOMWLIHLOIO cepeaoBuilla

V  pamomy po3mini posmamaoThes [IoBameHa  cHCTEMA  MOHITOPHHTY
HaBkOMHILHLOrO cepenosnia (TCMHC) i wmaxu 11 peanizauii B ocTaHHI poKH B
pamkax mporpam [OHETT i pisHux mikuaposnxx opranizaui#. do KomIeTeril Taxol
cHeTeMH npu nocranoBui uiei npofnemu (wa pieai FOHEIL) GyB piaweceHuH
MmouiTopunr Gyab-aKHX 3MiH (i TeHpenuid y UMX IMiHAX) CTaHy NpPHPOSHOIO
CepelOBMIA  (AK TPHPOINHMX, Tak 1 AHTPOMOreHHHX), MWHPOKHA  CIEKTP
CH‘CLCTEPE}KEHL 33 CTAHOM NPEPOITHONO CepefOBMIA, ¥ TOMY YHCAL i Taxi, xoTpi
ACHIOTECA 1A 3eMHiH Kyni Bxe Gararo gecqTHIITE (Hanpuxiasm, MeTeopONoTivHi).

' Jlesxi 3 Ha3BAHMX CHOCTEPEXKEHs BMXOAATh 3a paMku [yoGambhoi CHCTEMH
MONITOpUHIY HaBKOAMUIHBOro cepenopwua.  Hanprxaan, opraHizauis cIyxKOH
TonepeykeRHs Npe CTHXIHHE JHXE, L0 HACYBROTLCA, XO4d i Mac BHHATKOBO
caMocTifHe 3HAUEHHS, HABPAJ 4H BIMCYCTLCA B 3aTanbHy NOTIKy Mofansnol
CHETEMY MOHITOPHUHLY $K CHCTEMH OUIHKH, TONOBHUM UMHOM, AHTPONOTEHHAX aMiH
CTaHy cepe/l0BHILA.

Y 1972p. ma Crokronsmcskilf Kkosdepenilil QOOH no HaBKONHIIHEOMY
tepenoRumiy GyNO 32MPONOHOBARO OPTaHi3yBaTH Cnyx8y 3emni (Earthwateh), wo ¥
Taunt yac € yacTrHoo [porpamu OOH no npofileMi HABKOIMILHBOTO CEPEACBHILA
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“GKpeMUX exonoriuHux npobreM (y Tomy wmcni npobmem GiomoridHHX edekt

. MOHOBAKKTECH, 061"0130}3}033]]}1(!5 MEHLI iHTEHCHBHO.

"o Fpo3sTh 30poB'o 1 AobpobyTy momuHK); 60 chopMynbOBAHO CiM OCHOB

!

(IOHETT). K komnereuuii CryxGu 3emni Gyan sanponoHobaHi I'moGanpHa cHCTEMiE
MOHITODHHTY ~HABKOJIMUIHBOTO CEPEfOBHINA, OLIHKa, JOCHIIKeHHS i 0OMigg
indopmauieto. Ocrosra 3ataqa T'CMHC 6}ﬂa BH3HAUEHA HK 3a4ava parRHbordgE
MonepemKeHHs 1po  HACTYNawoul NpuposHi' 4d  AHTPONOICHHI 3MIHM  CTAHME
npﬂpommro CEpEeNOBUIIA, W0 MOXKYTh HAHECTH IMPAMHHE 4 HenpsMui 30uTq
3popoR'i0 vi A00pobyTy moded.
MouiTopuur Gys Bu3HAYSHHA -
Bnmpy i oiBKY U BUHAYEHHX HineH".
B xactynsi poku ines I'CMHC niggaranacd JOKNaiHOMY oﬁronopeﬂmo
CnouaTKy OMCKYCiA Benacs B OCHOBHOMY HaBKOJIO npofneMH  MOHITOPHHIY.
3abpyaHenD (BBAKANOCH, IO Ue HAHBAKIMBILIA nepuia asa MOHITOPHHTY), NIHTAH

"ecHcTema (e3yNHMHHOTO CHOCTEPEXKEH

3aGpymHens) i Npofnem, 3B'3aHMX 3 MOHITODHHTOM NPRPOLHHX pecypcis, m

BazciuBaM eTarmoM y supodnenni konernnii FTCMHC s'ssunaca Mikypsno
Hapaga no mouiTopusry B Haiipobi B motomy 1974 p. Ha napani Gyna moua
cnpoGa  3Banancysati 3apawi I'CMHC  (maetnes  wa  ysasi piBHa ¥Ba
AHTPONIOTCHAKM 3a6DYIHEHHAM, €KOIOrHHNHM 1IpoSieMaM, 38'43aHHM AK I3 BIIMBO
3afpyIHewb, Tax | 3 JHIIAMM BOIMBAMH, npobreMam MOH]TOpHH]‘y NPYPOIH
pecypeis, LU0 NOHOBTOKTECA, NOMEPEIKEHHIO I1PO cTaxiitHi nuxa i iHINI HeBesne

uinefl mporpamy I'CMHC. Hapapa, ogHak, Ipuainnia ocofnusy yBary IHMTaHHKE
MoHiTOpBRry 3alpylIHEHHS TNPHPOAHOTO CepeloBMINa, BHPOOMBIIH  CITHCO
npiopHTeTHHX 3a0pyaRIoBadis i hakTopis, 38'13aHKX i3 BUBUEHHIM 3aBpyIHEHE.

Himgue BHkHafatoThed cthopmynsosasi uini nporpamu FCMHC.

1. Oprauisauis po3WHpeHol CHCTEMH TTORNEPELKEHb NMPO NOTPo3y 3A0POB'HS
FHOIHHY. ) .

2. Ouinka rmobaneroro 3afpyanerns armMocdepy | foro BIVIMBIR Ha KIIMAL

3. Quinka xinekocri i posnominy 3a0pyaHers y Olomoridadx cuctema
0COBANBO B XaPUOBHX NAHIOMKKAX. _ '

4. Oninka  KpHTHYHHX npofneM, U0 BHHHKAOTE ¥
CiNBCEKOrOCTIONAPCHKO] TiAIBHOCT! | 38MIEKOPHCTY BAHHA.

5. Oninka pearklil HaseMHEUX @KOCHCTEM HA
CepEnOBHIIA.

6. Ouinka
EKOCHCTEME.

7. CTBOpeHHs YLOCKOHANeHO! CUCTeMH MONEpelKeHb NMPo CTHXIAHI nuxa B
MiXHApOAHOMY MacluTabi,

Cohopmynsosani uiai nporpamk NCMHC nependauaoTy poboTy B pI3HMX
HanpaMKax; 10 IeAiKuX i3 HMX ICHYIOMHAME MiXHApPOIHHMH Oprafi3alliiMHi B 6aram=ox'

peaynyra’rf
BIMHB HaBKOTMIIHBOTY,
prnusy 3a0pyaHeHHS Ha

3a0pysHeHHA OKeaHy | MODPCH

' fK yke BiI3HAuANOCH, CTNOCTEPOKENHE | ORIHKA HPRPOSACI 3IMIHM CTaHY upnpom{oro"é‘%l
cepenoOBHINA (HAanpHK.ad, 3MiHH NOTOIK) € B GinbwocTi BHOAAKID KOMMETEHINEKD ICHYIOWEN:
re_od)i_mqﬂﬁx.cny)xﬁ i. 3 mornsAy arRTOPa, He NOBHEAI BKIW04aTHE B pamkd TCMHC (xoua sHaHHY,

i BUKOPHCTAHHA LMX DAHHX J77 iHTepnpeTanii aHTPOTIOTeHHEX 3MiH HEOGXLIHO).
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kpdiHax yxe MPOTACCM  TPHBAZIOTO Macy NPOBOAATHCA YCIiIHI JocHimmweHus i
CNOCTEPEXEHHS, B IHUMX HAanmpamkax poGoTa TimekM nouMmaeTsca. Sk ye
BIIFHAYANOCH, AeAKi HANPAMKH, X042 | BIIHOCATECH 10 Kateropii CrIOCTepekeds 33
CTAHOM NMPUPOAHOIG CEPEIOBULNGE, HABPAA UM JOUINBHO BKIIOYATH B PAMKH CHCTEMH
FCMHC. Tak, nanpuinan, Beecsiths ciya6a noroms Beecsitubol Me'reopononqﬂm
OpraHizalli, 1o yxe UINKOM VBeaeHa B Ajl0, Mae JMUIE 4aCTKOBE BiIHOLICHHS N0
TCMHC; pusui 1 xomnoHesTH 3a0esmedyioTh BaraTo KpalH HalBaXJdHBIIIOW
rimpoMereoponoriuboie indopManiero, ate He yes Buaasana iH(opMamis Bigirpae
3HAMHY POk i1DH JAEHTH(IKAULT @HTPOIOreHHEX 3MIH HABKOTMIIHBOTO CEPEIOBHINA.

Hnst roro wob cuetema FTCMHC, mwo opraisyerses, ne ayGniosana ¥ CBOiit
poboTl Bwe icHyioui cHCTEMH, Ha 3a3Haqum Hapani B HalipoGi Synu npuiteati
HacTyTHI BAXIHBI NPHHITUNH.

1. Mixypsanose cnispoSiTHHUTBO N0 MOHITOPUHIY NOBHEHE GysysarHes "Ho
MOEAHBOCTI MakCHMansHo" Ha OCHOBI ICHYIOMHMX HaliOHamLHuX i MIKHAPOIHHX
CHCTEM,

2. Heo0xinno "no MOMIMBOCT! MAKCHMAILHO" BHKOPMCTOBYBATH CrEL[iATbHI
areHTeT8a OOH 2K 1104ATKOBY OCHOBY IS KOOpRHHYBAHHA | 3/iiCHEHHS MporpaMy
MOHITOPHHLY.

3. Ilpioputer noBurmmit Oyru HaZaHHUI rnofansHOMY 1 perioHaABHOMY
(fararoHanioHANEHOMY) MOHITOPHHTY.

4. CucTeMa MOHITOPMHIY ITOBHHHA NpPOEKTYBATHCH TAKHM YHHOM, o6
3AROBOBHATE 4iTKO chOPMYTBOBAHHM BMHMOTaM, 4 38XOOM UIONO OMIHKH JAHEX
NOBHHHI BYTH 3aranbHO YaCTHHOI NPOSKTY TAKOT CHCTeMHM.

Takum uurom, nna Garateox ninell Mosa fwuia He Mpo opraHizaUic HOBWX
iy, 4 Ipo MaxCHMANBHE BUKOPHCTAHHA BKe ICHYFOUHX CHCTEM, IXHIO MIATPHMKY i
POSBMTOK, e(eKTHBRE BUKOPHCTaHHA iHQopManil | KOOpAWHALIO B pamkax
CTBOPIOBAHHX CTPYKTYD.

bymo BiasHaseno, wo TCMHC He € cicTemoto, v sikiil pi3ii KOMNOHEHTH TICHO
3B's3aE! Misk coBoo, Le, ckopiwe, ancaMGIp pizHUX BHI(IB HIsiIBHOCTL.

AificHO, MAcThey TICHMA 3B'A30K MIN LMMM HanpsMkami. [lepepaxopami woimi
Ovnu of'eanani y aBi Benuki rpynd: y neply yeiimnM Bel mpofaemu, o
BIIHOCATLCA 10 MOHITODMHTY 3a0pynHeHE, Y ApYry — yci npofneMH, 1o MaroTh
BIJHOIIEHKS 10 MOHITOPHMHTY NPHPOIHHY PecypeiB, 100 NOHOBIIOITLCH, A0S [BOTO
HAaBpAMKY BBENCHWH TepMiH 'eKoaoriuHHR MOHITOPMHI" X0ud, BAACHE KIKYUH, I1e
MOHITOPUHE PECYPCiB, 10 HDHOBJ‘HOK)TBCH) OcobuzkoM cToiTh npobnema, 3B'd3ana 3
NOTEPE/UKEHHSN (PO cTHXilnl AMxa, wo 6yma sanduleda v BMAI caMocTiliHOTO
HATIPAMKY.

TakrM Y¥HOM, BHIHAYAETHCH BXKE [I'9Th OCHOBHWX 3adad;

- MOHITOPHHT KNIMaTHUHHX YMOB;

- MOHITOPHHI BENMKOM2CINTAOHOLO ITePeHnCY | OCafXKeHHA 3abpyHHIOKMHX

PEYOBHH;

- MOHITOPHHT JIA LifNeH OXOPOHH 340POB'A;

- MOHITOPHHF HPUPOJHUX PECYDCER, 110 TIOHOBTIOKOTECH;

- MOHITOPRHT OKeaHy.




| QueBHIHO, 1O 1A PILUEHHA 3a/1@4 Y KOKHIA CpyIli MOHITOPHHTY BHMAraloThCsy ]
pisHi mimxonmu. . x
’ Kinnesums LiTsMK roBanEHOMo i perjoHathHore MOHITOPHHETY 3a0pyIHCHHREE
B cucremi TCMHC e: o
1) Bu3MauenHs piBHiB 0OPaHWMX KPHTHYHHX 3aBpyAHIOBEHiB y BH3HAICHOM] g
cepenosHI, IXHEOTO PO3IMOAITY B IPOCTOPI | 3MIHUM B yaci;

2) posyMiHHs BERHMMHHH i IIBHKOCTEH roTokie 00paHuX 3a0pyaHIOBaYIS !
[LKiZTHBUX TIPOAYXTIB IXHiX NEPETBOPEHD; :

" 3) 3afesncuenHs nOpiBHAHL MeTOAis npoGonodopy i aHamisy Mix xpaiHam
BXJTIOUAKOYH KpaiHy, O PO3BMBAKTRCA, ATS OJCPRKAHHA IOPIBHAHHEX Pe3yIsTatiB
OBMIH TOCRIAOM IO opraHizauii CHCTEM MOHITOPHHTY;

4) 3afe3neuerHa B MMOOATPHOMY UK peTIOHATEHOMY MacliTati iHpopmani
HeoBXiHo ANg NpuHHATTA PIEHE 10 KepyBAHHIO Mpit GopoTbi i3 3aBpyaHEHHAM.

CyTyxuime Oyo BH3HAYHMTH, K MiacyMOByBaTH BUXiZni JaHi MOHITODHHTY
pecypeiB, WO TIOHOBIHOIOTLEA. V pamkax F'CMHC y mifi npoGnemi po3pobnsnacy
METONONOTiA | TpOBOIMIOCA perioHanbHe BHBUEHHA [PHPOLHKX pecypcis
ReBelMkMx MacmuTabax (HanpuKmanL, CcTaHy IPYHTY, nticip). Bmamxanocs, 11O
A03BONMTH Haali HOMIMPHTH OTPHMAHKE JOCBIN y pisHUX KpaiHax i opraxisysat
IMPOKY MEPEXKY TAKOTO MOHITOPHHIY. Y BoAKOMY pasi, ¢l 3a3HAYMTH B OCTA
POKHM TIEPEHOC LIEHTPd Bark B paMkax [CMHC i3 MoniTopuary 3abpyaHess a0 611
30AaHCOBAHOTO THAXOAY, 10 TOPKAETBCA i [IATAHHA MOHITOPHHIY pecypcis, U
OHOBJIOIOTHCA, 1 HeAKHX AON@TKOBHX eKoNoridHnX npobieM.

BupilmankHum A8 YCIIXY CHCTEMHM € KOHTpONL AKOCTL BHKOPHCTOBYBAH
AaREX. ¥ 3B'A3Ky 3 LHM JJ8 BCIX ONHOTHITHHX Bumipis noeuuHa GyTa 3abesneye
inTep-kaniBpysatHs (Ha WO MOXe miTh Ao 25% ycix 3acofim, 3aTpadyBaHMX
monitopusr). Ha ue mosuuni Oyt COpAMOBAHI 3yCHIUIA CNELanbHO BHALTE
naBoparopifi. [Tporpama nodopy npoG nosuiaa GyTu OBIpYHTOBAHA i posyMHa
TIOITRLY CTATHCTHYM | penpeseHTaTHBHOCTI Mpob.

' Oprauizauis 30epexkenis | MOUIYKy IaHuX fyne oNHHM 3 BAPIINANEHUX eTail
npy snificnenni FCMHC. [Mpobu 3 pisHAX CEpPeAOBHLL noBiHH GyTH 36epexcHi

KATATOTI30BAH], BOM NOBHHHI GYTH AOCTYTHI PI3HHM nabopaTopisM 14 HeobxiaH :
nepesipoK i yTouHeHb, 30epirarics npobu mosnHHi TpEBanUH Yac. Sk cxopuiia 1
TaKHX TIpoB MOWYTh BUKOPHCTOBYBATHCA criellianbHo BHAIEH! AAS UBOFO HAYKOB
AOCHiAHL IHCTHTYTH. :

Hinkue NpHEORWTHCHA OIUC OCHOBHHX pe3y;IBTATIE Y PAMKaX CHCTEMH TCMHG:
| ‘fumol MbKEapoaHOi AIANLHOCTI, CNPAMOBAHOL HA BUBMCHHA i KOHTpONE CTaH
IPHPOIHOTO CePEROBULIA | AesKi fiponosuii no possutky cuctenu F'CMHC.

Y mepuy Ipyrny pesyiLTaTiB 3i6pan] MaTepiaTk 00 MOHITOPHHYY TIPHPOAH]
pecypcis, O NOHOBMOKWTLCA, HA3BAHOMY B wiit poGoTi exonoriuHiM MOHITOPHHIO
(4 1.5 nepsicui wini FCMHC). ClonH BKIOUEH pesyibTartd MOHITOPHHTY €T
IpYRTY | POCHHBEHOIO NOKPUBY. MOHJTODHETY BOASHMX pecypeiB, MOHITOpHHIYS
MOPCBKHX PECYPCiB, JIEsK] BHCUICKTH MOHITOpUHTY (hoHOBOrO CcTary Siocdepk. &

Y 1pOMYy PO MORITOPHHTY mig wac oGroBOPEHHS PEKOMEHIOBAHMX M
BerMKe 3MaueHAA Gyno mphaiieno HeobxiaHoCTI MOHITOPHHTY 3Minn IMOOME
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TPOMIYHKX | nAuctaEyux Nicip. LH JaHl MOXYTH CAYXHTH HOKA3HHKOM CTaHy
poBansHoT BIANOFTYHOT CHCTEMY | AHTPONOTEHHKUX BIVIHBIB HA Hel. ’
Jawui, ogepiysani 3a JOMOMOTOIO KAPTMPYBRHHA 30H, THIAAHHX CHIILHOMY
aHTPOTIOTEHHOMY  BILTMBY (30K OOpOOMERHA CiNbCBROMOCTIOIAPCHKOT ﬂpOJl)'KUj'E.
ypbarizoani palionH, palioNH TipChKAX Po3pofok), NO3BONSIOTH OUIHIOBATH MiNH
CTAHY EKOTOridHMX CHCTEM Y LIMPOKOMY Maclutabi 3 ypaxyBaHHAM KPHTHUHHX
npoBaeM 3emnexopHcTyBanHs. Tak, AOCYXH oOMeXYIOTh CiibChke rOCMOJApPCTBO Ha
qupm-:aﬁt:bkomy KouTHHeHT] Ha 44%, Aerpanauis rpyutis y Tlieuiusiit Amepmii
3MaKYe TXHIO NpoayKTHBHICTE Ha 22%, nopeni B Ilinnenwo-Cxianiit Azil — wa 19%.

BigsHaunmo Jeski pesyinTarH 3a3HadeHuX pobir.

B obnacti robansnol ouinxu gerpajami pynty PAQ ([porosonsua i
cinecpkorOCcnopapehka oprarizauis OOH) i KOHECKO & cninoﬁiTﬁHuTBi 3 KOHET
noyanu lpoﬁory masxoMm  300py  ICHYIOUHX JaHHX (3 BUKOPHCTAHHAM JaBux
AHCTAHLIAHOTO 30H1YBAHHSA }, CKIANAIOTLCA KAapTH Aerpatalil IpyHTY, Y nepury uepry
ans 30H B Adpuni « nisnoui Bin eksatopa. Tlo Kaprax 3ZiCHIOCTHCH OliHKA
aerpajaiii rpydty i neGesnexky niel Aerpamauii (eposif, 3aconemns i T.a.). Byno
nokazano, wo 50% Tteputopii Aspkupy i 753% Tteputopii Hirepii nepebymaiots nin
3ArPO3CI0 PH3MKY BITpOBOT eposii, Toai sk Mmaibke BCiel TepuTopii Cheppa-Jleone i
50% Ttepuropil JIiGepil 3arpomyc Bomsna eposif. Ha orpimaHux kaprax MOXHa
TOUHO BUZHAUHTH, AKi PaHOHH NiLIa10TECA PH3HKY, Lie 10TIOMAF3E JaTH PeKOMEeHauil
3 IaHYBAHHA 3EMISKOPHCTY BAHHS.

Ouiny HpHJ],aTHOC:l‘i 3eMenb [JA CiALCHKOTOCHORApChkuX LineH y pizHHX
ATPOEKOOTIMHEX 30HAX 1 CTaHy TacOBMUL ¥ MOCYWJIWBHX 1 HamiBAOCYINIMBHX
obnactax zmiiciioc ®AQ. Lls pobora TicHO 38'A3aHA 3 MPOSKTOM 00 BHBUEHHIO
HACTAHHA NYCTEb, TOMY HIO NACOBHILA XyXke qyTAHBE 10 [IPOUECY ONYCTENIOBAHLS.
Y CeHeraly To4anocs 3NiACHEHHA BEJHKOTO ITPOEKTY IO AOCAMKEHHIO CTaHy
[IACOBMIL,

MouiTopHHI NOKpHBY TponiuHoro nicy nikcwioe MAO pasom i3 HOHEH y
AeAKHY adpPUKAHCHKHX Kpaiiiax; Manocs Ha yBasi OAePKANHA JaHMX MO ILIOLE@X
iCHYIOMOID micoBOra Mokpusy, HOro crasy, KITLKICHHM 1 AKiCHMM 3MiHam (¥
PE3yNLTATi aHIPOMOTEHHUX BNIMBIR — BupyOkH, 0o0poOKu 3emii, - NOpyWCiHa
rigponoriunoro pexumy 1 iH.), NpoBeAeHHA PaHOHYyBanKs i knacuobikauis
POCIMHAOCT] CTOCOBHO 10 IHIHX PAHOHIB 3eMHOT kyii. [lepeabauacTocs NOUWIKPHTH
wo poBoTy Ha BeCh TpONiuHKil 110C (i3 BUKOPHCTAHHSM CYMYTHHKOBHX 1aHHX).

Tepuropin Tpeox kpait (Toro, beniwy i KamepyHy), mo ckaagae Gnu3bko
0,5 MaH.KM", Byna mochimkena (y TOMY 9MCA i3 CYNYTHHKIB) | HaHEceHa Ha KapTy.
Tio orpumManmux 3HiMKax i intopmanii Gyan Br3HaueHi rpapnui 15 exoa0riqHUX 30K,

Jlis NpOMOBKEHHS BHBYEHHS 30UTKY TPONIIHMM JlicaM, O 381acThes
JPOL[HHOF,O,_ ICMHC opranizosansii FIpoexT ouinky riobanbHEX pecypeis TPORI4HHX
jﬁiclis, IO OXOTHE 26 kpain; 36Hpanacs indopMaLis npo NpUpoaHi, BRpyDaHi, 3BeeHi
| BIIHOBAFOBAHI MiCH.

Busnaueno, mo topiuno BupyByetses Gaussko 80 THC.KM® TPOMIYHKX JiCiB,
1o npmaége R0 X 3MeHIeHHs g0 Kinus cropiuvya wa 12%; oanak us supybka
sUpoGNACTLCA HepiBHOMIpHO — 9 Kpain uepes 25 pOKiB MOXKYTb N030ABHTHCA JTiCiB
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pinkom, we 11 xpdid — HamonoBUHY. [le mMoke MaTte cepito3ni HacniakM SK HafE

HALLOKATLHOMY, TaK | Ha, robanbHOMY PIBHAX.
- MOHITOpUHT BOASHHX pecypeis 3AiCHIOBARCS B pamKax MixHapoaHOrg
riapororiHHOTO aecstunitta  (MIJI} | nponoekye aMifiCHIOBATHCA B paMKa
MikHapoaHoi ri-;lponoriqi-lo'f porpaMu (MCTT FOHECKO. [Tposoaxiocs BUSHESHH
BOIAHOTO DANEHCY, JOCITIDKERHSA TAPONOTHHAX perioHin. PoboTH BeAyThCH PAsOM i
BMO (y pamkax Tporpa no onepatwexiii rigpoaorii). IQOHECKO pasom i3 FOHEI
3AiHCHIOE CRIATAHAR r10GanRBLHOTO MEpeniky NbOAOBHKIB.

~ MowuiTOpHHT $OHOBOID CTAHY Bicchepu 3AIHCHIOETRCA nia eriack nporpaM
[OHECKO "Tioguna i Giocdepa” (MAB). Binbwicts poGiT NPoBOMTEEH MO Aivil TH
npoektis MAB, y sKuxX BABYACTHCH RIUTME THIOIWHH HA pecypcu osep, pik, Goni
pensT i npubepexiol 30104 i BB 3abpynHens Ha Giochepy. JocaiaxeHns 3 pisHnX:
THMiE TAKOTO MOHITOPHHTY TIPOBOJAATBCHA B 35 gpaiax. [lo uHcna BAWITHBUX i
NOMm4y MOHITOPHHEY HaNpAMKiB BIAHOCHTLCA: enrpodikalis BOIOHM i 3B'I3aHHA ¥
(M NOTIK WUBHABHHX PEUOBHH, UMKI KHUBUTBHHX PEYOBHH B €KOCHCTEMAX JTICIB
nyris, eQEKT BANABY BUKOPHCTAHHA JeMeTh HA SKICTh BONM, BIIHB armocQepHu
3abpyaHeHb Ha 3eMHI | BOASHE EKOCHCTEMHA.

Basnusa mimibHiCTs B obnacTi MOHITOPHHTY 3B'A3aHa 31 CTBOPEHHAM
BiocdepHux sanoBiaHUKIB, Jio KiHUA MBHYIODo cTopiuus Ha 3eMHIH  KY.
HApaxOBYBANOCH 118 Takux 738MOBIAHMKIB. Binswicts BiochepHux 3AMOBIAHHKI
CTBOPEHO HA TepuTOpli, A€ MOWHHBD 3IHCHIOBATH  MOHITODHHT [IPHPOIAHY
exocucTEM i 3a0pymHeHb Ha (OHOBOMY pipui. IlounHaerbes crrpofa NPOBECT
MOHITODHHT CTAHY, LIO IMIHIOETBLS, PisHUEX BUMAPAIOYHX BHLIB.

7 METOK MOHITOPHHTY XHBHX MOPCBKHX pecypecis Mbkraponra pana i
BUBUECHHIO MOpA 30upac Aasi io ynogax pHOM 1 3afiMacTeCa ouiukot zanacis pudu §
[igiuno-Cxinnii ATRAHTHLI, BOLAX APKTHYHOIO Hacefuy 1 banrifichkoro Mops, W
MPUAATAHTH. Jlani BKIO4AOTE YIOBH i samacK ocereals, TPICKH, TIKIL, cpiGaHCTO '
xeKa, nanryca, cail, Maxpeni, n1ococis, 11uGOKOBOAHOT KpeBeTKY, a TakoX AETKNN
MOKCKIB.

Y Apyry BeNMKy Tpyny pesyasTaTis 3ibpani marepiaii N0 MOHITOPHH
3abpyRHERb Y TOMY WHCHI N0 MOHITOPUHTY, 3B'S3aHOMY 3 MHTAHHAMM OXOpOH
“310poB'A, i3 KFIMATOM, MOHITOPHHIOM OKeaHy, HA3EMHHX exocucTem). e mnpnMo'
oxonmoe 1-3 1 6 met FCMHC. 5

fTizx uac 06rOBOpEHHS PEKOMEHIOBAHNX MIpP y¥e 3HAUHE micue npminﬂnocﬁ%
MOHITOPUHEY MOWIIHBHX aMin kmimary (2 uine) i NpHUMH, 1O MOXYTh BAKITHKETH
TaKi 3MiHH,

Tyt cepio3na yBara moBHHHA GyTi NpULiNEHa MOHITOPHHSTY piznux thakTopise!
00 BAMMBAIOTB HA KAIMAT 1 KRIMATHYHY CHCTeMY, MOHITOPHMHIY [POLIECIB
HEOOXLAHMX [UIA PO3YMINHA MOWIUBMX 3MiH KIiMary. BamnHBHM € MCHITOpHH
ABOOKHCY BYTHASUND, myTHOCTE armocepn (ans ouinkH papianifinorc GataHCyy
JemTi), BMBHEHHS CTaHy O30HOCHEDH, BHMIp 3MICTY DI3HMX MaHX IOMilIOK
armoctepi, Taxux AK (TOPXTOPMETAHH, 3aKHC #30TY, WI0 MOXYTb YIMHHYTH H
ozoHAMI ap atmocdep. BHKOPHCTOBYETHCH CMENiATARO OpraHi3oBtHa MEPE
ctaniii dorosoro zabpyanenns BMO. OpranizoBano obnik ABOAOBHIIE CRITY (
750 Jb0IOBUKOBHX CTaHTIIAX ¥ 21 Kpaini).
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.Cepf}oana ypara B ll'lpoueci oBroBopeiiHs i€l TPYRH HATPAMKIB MPHALTAIACS
opranizanii CUCTEMH MOHITOPHHIY CTaKy HA3EMHUX EKOCHCTEM, OIiHKaM MacOBOIQ
NOTOKY aHTPOTIOrEHHHX 3'€AHAHA, 110 BAHBAOTL Ha pisni Gionoriuni enctemu. Tyt
epenbauaracs opraqizauis MOHITOPHHFY Pi3HHX KOMIIOHEHTIB aT™MoctepH, OKeaHis,
HA3EMHHX EKOCHCTEM,  MOHITOPHHTY XapuoBMX JAHLWOKKIB i reorpadivHoro
AepeMillleHHs NPOAYKTIB XapuyBawHA 3 METOK OLiHKH MACOBOTO NOTOKY WHX
PEHOBHH;  MOHITOPUHTY GiomoriuHmx  cHcrem i3 mpasuibHEM  BHOOpOM
pe[‘lp:‘:SeHTaTHBHH.X.M'SCOTL[HMX, ule crodTh Ha sepuHi Tpodiunol nipamim, i
[TAXiB-KOCMOMONNITIB, WO Kpaule iHuwuX MOKYTh CHYXHWTH HAMKATOpaMK A
SUBASHHA MEPEeMIlIEHHs aHTPONOTeHHUX 3a6pYIHIOBAHIB ¥ XAPUOBHX JIAHLUIOKKAX.

MORITOPHHI CTaHy 3/0POB'S TAKOX CNYXHTh uism  uiel. rpynu, AKuo
ocobaMBa yRAra 3BEPTAETHCA HA OJIEPHKAHHA JAHHX NMPO 3aXBOPIOBAHHA. NPHUKHOK
gKilX € 3MiHa CTaHy TPUPOAHORO CepefoBHia (Taki 3aXBOPIOBAHHA € TYTIHBUMH
[HIMKATOpAMH BILTMBY HABKOJIHIIHLOIO CEPETOBHING Ha 310poB'A}.

Tak, YCTAHOBAGHQ, WO PaK OKPEMHX OpTaHiB, AeAKi YpoEeHi AcherTH
MOXYThb BYTH HAC/iIKOM BIUIHBY (aKTOpiB HABKOAHLIHLOTO CCPE0BHINA.

CeplieBo-CyIMHHEE | JIETCHEBl 3aXBOPIOBAHHA € MyTAMBUMU iHaMKaTOpamMK
aMicTY XIMIYHMX PEHOBHH Y BAMXYBAHOMY [OBITPL.

Ja ocTaHHI Ki/ibKa POKIB B YCbOMY CBiTI OTpUMaHE 3Ha4Ke HuCI0 JIakHX,
3B'SI3AHUK i3 MOHITOPHHIOM 3a6py IHEHHSA aTMOC(EPHOTO noBiTpsA.

TIpOBOAMTLCA OPFaHizaLis MOHITOPHHLY 2a6pyAHEHHS NOBITPs B MicTax Oibin
ik 50 kpain i akocti Bogn Ha 300 cTanuinx y 70 xpainax. BMO nyGnixye zai
" fKicTh MOBITPA Ha 0OPAHHX MICBKHX teputopisx”, [louato 3AiHCHEHH IPOEKTY 110
BUMIpY 3MicTy 3aDpyHIOIOUHX PEUOBHH B OpraHizMi TOAUHH,

BMO sailicHioe ILMpoKy TporpaMy BAMIpiB 3a0pynHenb Ha Mepexi OHOBUX
CTAHIHA, O € HaCTHHOIO BeeciTusoi cryxou moromn. 1A mepexa Ckiajactbed 3
176 cTasii, 13 #SKHX 75 NEpenalThb Jani npo XiMiuHRE ckma onanig; HOHEIT
anilicHIoE MATPHMKY Wil nporpamd. JIns BKIFOMERHH B 1UO MEpeKY TOTYHOTHCS
HACTYITRI THLE CTAHULH:

1) Gasosi craHnii ans rnobarkHOro MOHITODMHTY Oyke HH3bKUX (POHOBMX
KOHUEHTpaNil HalibineIl BAXTBHX CKAAN0BAX aTMocdepu:

2) perionaneHi cTaniii and MOHITOPHHTY IOBFOTICPIOZHHX 3MiH CKIALY
aTMOC(EePHOTO NOBITPA, BHKIIMKAHRX perioHanbHUM BIITHEOM JIONCHKOL TiATBHOCTI
~ IPaKTHKOIO BHKOPUCTAHHA 3EMETH iiH;

3) periomanbHi CTaHLT 3 POIMUMPEHOKD MPOrPaMOto. MidimansHa nporpama
MONWITOpHHTY Ha ©§a30BMX CTaHUIAX BKIKOYAE BAMIp MyTHOCTI aTMOCGHEPH,
IPOBIAHOCTL IOBITPA, simip CO; y MoBITP, XiMiro ONAaniB, BKIOYaoun aHanis SO,
NO¥, NH, K*, Ca™, Mg?*, CI7, Na®, saxkux Meranis, uMip pH. Ha
perioHANBHEX CTAHLISX MiHIMaibHa Tporpava BKIIYAE CNOCTEPEKEHHA 3a
MYTHICTIO aTMocdepH i Ximiew onamis, ba3obi i perionanbai CTaHLil 3 POIUMHPEHAMH
nporpaMaMH MarThb nonarkoei eumipt SO;, Hab {4p 3aransHol cip]{n)', NO i NOq,
MH;, cknagy uactok, CO CHg, N-O (3aranbHuit 3MiCT 030HY 1 HOFO KOHIEHTpalis B
TOBEPXHI 3eMAL), BAKKHX MeTanis y NoBITPI, Alep AHTKCHA.
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B nauuit vac yxe gynkuionywoth 6au3sbko 10 06a3soBuX cTannii 1 Aexinbka
JHAXOASTLCA B CTARil NMiarotToBkM. Ha UMX cranuiax mepeafavacThesd NpOBORHTH
aHali3 3a0pyAHEHD He TimeKd B aTMochepi § B onagax, ane i B IHWMX cepeloBH LAY
{auB. Man. 1.6, Tema 1.5). :

an 3LIIKLHBHHI BHMlplB Ha BCIX nux CTaHLIAX BEJHKa ypara ﬂpH)llJISECTBC[M

BMXOPHCTAHHIO EAMHMX METOMIB ananisy, inTepkaniGpysanio. laxi Bumipis cTanmi
peryJspHo nmeKy}OTbCﬂ
Exogomiuna komicis QOH ans €sponu (CEK) oprayizysana BETTHKY pobory 3 '
'BUMipiB 1 OUIHKH AANEKOTO TPaHCTPaHHYHOO MEPEHOCY ABOOKHCY cipkn B €Bponi. -
‘OpramaosaHo ximiuani uentp (metonwunui i And 36opy aarmux) y Hopeerii, asa
MeTeoponoTiuHKX UeHTpy — 3axiaHoeBponekchxuil (8 Ocno) i Cxignoesponeiichxnii
(y Mocksi). Llx pobora suknukawa THM, w0 3alpyAHEHi MNOBITPAHI Mach, .
MOUIMPIOIOYHCh HA BEIMKI BIACTAHI, MOWYTb BNAHBATH HA BENMKHX Tepmepiﬂx :
Hanexuii nepenoc 8O, anse coboto nebeaneky sk 114 3ROPOR'S MOIWHM, TAX 1 ANA
CTAHy Ha3eMHMX | BOJfHHX EKOCHCTEM (4epe3 BHNANaHHA KHCIWX Onajis, i
IAKHCICHHS NOBEpXHEBUX 8ol i rpywrin). Monitopunr SO, 3aiiicuroeTnca wa 70
‘cranuisx. [1poBoauThes pospofika nnanis MOHITOPHHIY 3AMHUIKOBUX NECTHUMAIS y
DHionoriuHKX CHCTEMAaX. )
BO3 pazom 3 IOHECKO, BMO i IOHEIT opranisye mepexy KOHTpONK AKoc
BOAM 3 METOK BUABAEHHS ocobnuBo Hebesneunux 3abpyamosatis, neptEHocy)
3a6pyz;mosa-lis KOHTPOMO 32  esTpoduxaniero Bopolm. llel acnext mag:
BiaHoweHHA | 10 wineit FCMHC (4 uins). @

MOH]TODHHF []pD,II,yKTlB XapuyBaHHA i KOpMY IR TBapHH o Opl"aHl'nylTbClE

_®AO, BO3 i HOHEI], mae Ha meri BM3Ha4eHHA TNOTOKIB pi3HHX 3a0pyaHIOIOYHXE
peqoaun 10 LLOMY ASHLIOKKY (BKTIOUAKOHH NEPEBEICHHS MPOLY KTIB XapayBaHHA)L
[epwnit npoexT 1% ACCATH Kkpaid nepeadadac MOHITOPHHI x.uopsmcmux
BY[ZIEBOAHIB Y BH3HAYEHHX MONOYHHMX TIPOAYKTAX | CBHHUIO B JEAKHUX OBO4AX i
‘pUDHMX NPOIYKTAX, '
BriivB HaBKOAHILHEGTO CEpEOBHILA HA 340P0B'A TIOAMHK NPOCITIKYETHCH 38
JIOODMOTOE0 MOHITOpHHTY 3a0pyAHIOBaviB y PiOMHI | TKAHWHAX NIOACHKOrO Tina,
.. TPYyIHOMY MOROM, BOAOCCI JEOIMHM; MOHITOpHHP 3abpynHiosadie y "Mmibenax”:
_ niposeasTe BO3, IOHEI | MAT'ATE (MixHapoane areHTCTBO o aTOMHI# eHeprii).
Leit suA MOHITOPWHTY BRJIOYAE BUMID CBHHLUO, KAAMIrO, Pryti, XIOpPOpPraHituHx -
- 3'enHaHb (2 TAKOXK MULI'IKY i ReCTHUMAIB) ¥ MiLUCHSX. :
lInpoke BusBileHHA edekTiB BIULIHBY HA 3TOPOB'A MOIMHYU MpoBoxuTecs BO3

38 MOTIOMOFOI0 I1iAEMI0NOTiHHX A0CTIIKEHb.
Koopaunauis BuMipis piBRIB pafioakTHBHOCTI B HABKONMUIHEOMY CEPELOBHIL |
i papiauifiHkx 03 Ha Gionoriuni of'eKTH Bif BCiX icHyiouux mxepen (npuponHa
PaliOaKTHBHICTb, DPAIiOAKTHBHI BHAJAHHA, NPOMHCIOBICTb, 10 BMKOPHCTOBYE 5
padioaKkTHBHE MaTepiaTd, MEAHuHi TNPOLEAYpH), a TakoX OliHKa HeDe3nexw
. COMGTHYHAX 1 TEHETHYHHX ed:emis Biji TaKHX BHNPOMIHIOBaHE 3ALACHIOETBCR 3
- 1955 p. HayKOBHM KOMITETOM i3 BHBUCHHS ec}:exns aroMuol paniauil (HKAP) OOH. ?
LI;H Kr(‘)MlTeT perynapHo npescrasnfe gonosigl "lonisyioua paxpiania: pismi i
eQeKTH . !
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3 1961 p. MAT'ATE s cniepobithuyrai 3 BMO 3afimMaethes 360pom naHux no
amicTy | po3noginy TpuTito, aeiitepito | kucHio-18 B omamax. ITporsrom Garateox nit
Ginem Hisk Ha 100 MereoposorivHMx craHuisx 65 kpaid nposoasTh aoBopu npoG
MICAHYHHX ONajiB, Uio TOCHTAIOTHLCS 14 aHanizy B rimpojorismy naboparopiio
MATATE y Bigui. MAFATE peryTIHpHO (omMe pas y aBa pPOKH) nyﬁmxve
pesyNLTATH BUMIpiB (y*ke onybnikosano n'sre TOM[B)

3iGpanuil aywe Beauxuil Matepian, 38'93aHHH 3 MOKIMBUMU 3MiHaMK |
konuBaHnsMK kiimaty. TyT Benmuka pobota nposefeHa BeecsiTHbOW cnyxboto
rorom (BCIT BMO, ¥ pavkax BCH npoBonsThes. WHpokui MikHapo Huil obMid
JAHHMMY, OTPHMaHHMM Ha Mepeki KIiMaTOMOriuHMX cTaHuiil; y €auHi LeHTpH
36GApalOTHCH MaH] CIIOCTEPENEHE 33 COHAYHBOK pPamialiieto, aTMOChepHHM O30HOM.
CreuyianbHa NporpaMa crocTepeXXeHb CTBOPEHA v 3B'S3KY 3 PYTOID 3aaaueio —
BHBYUEHHAM 1 MOJEMOBAHHAM KliMaty - y pamkax Jlporpamu Aociiaxkess
rnobateaux atmocthepunx npouecis (IIATAIT). Ocofanso akTHBHO L nporpama
peanisyeThes [PR MPoBedeHHi MiXHAPOIHOTO METEOPOIOTIMHOIO EKCIEPHMEHTY.
CnocTepesxedHs 34 CKNZAoM  arMochepH, HM3KOK JOMINOK B aTtmocdepi,
AEPO30NBHONI0 CKIANOBOIO TAKOXK BXOIATh Y MPOrpaMy | 3MiHCHIOIOTLCA 3 METOHO
PO3YMIHHS MOXAHBHX IMiH KiimMary. ¥ UITOMy OIepkaHHA AaHuX, 3B'A3aHMX I3
gnimarom, opranisverses BMO 3a migrpumrowe IOHETL Jlyxe Baxnunsi Bararo 3
UMX RaHWX JNA BUXOPHCTAHHA B NPUKAAAHMX ULTAX NpH ONTHMaABHIK opranizani i
BeeHH TOCNoAapeTRa, OVAIBHAUTBI, OCBOEHHE NPUPOAEHX GATATCTB.

Jlyxe cepiosHHM HAMPAMKOM MOHITOPHHIY, ¥ RKOMY MIKHaPOAHA AIASBHICTL
i cvictema TCMHC yice 3irpany cBOK pollb, € MOHITODHHT 3a6pyaneHs okeany. TyT
ocobnuBe 3HAauYeHHA Mae MbKHapogHe cniBpo0ITHHUTBO 3 METO0 O/JCPKAaHHA
indopmauii npo pisni i TenZeHuii 3a6pyaHeHs MOPIB | OKEaHIB Yy perioHATbLHOMY i
rnoBansHOMY Maciutabax, 3a6pyIHeHb, HIO CTAHOBIAThL NOTEHUIHHY Hebesmexy ans
370POB'A MOAHHH, MOTh IWKiANHBHI BOAWE Ha MOPCHK] €KOCHCTEMH | BIAMBAIOTE
Ha eHepro- | MacooOMiH Mik okeaHoM 1 aTMochepoto.

Tepenbauanocs, no BAGIPKOBHE MORITOPHHT BEKINILKOX OCODINBO BAHUTHBHX
| penpe3enTATHBHAX PEYOBHH y BIAKPHTOMY OKeahi i y npubepesknux paionax Oyae
JOCTATHIM Ang  siamosiai Ha 6arato MUTAHL NP0 CTaH OKEAHIB | MOPCBKHX
SKOCHCTEM. Baaxazocs, Wo Ana 0Lore Oyae notpibHe 8-12 cranuii, na axux GyayTh
BUMIpaTHCH 3aBpy/iHEeHHA BORHM HadTOW, KOHUEHTpauia nnymm:o aMepHLito,
HlTpaTlB ocdartip, (HTOPXAOPMETAHIB, MEPBHEHA NPOLYKTHBHICTb, KapOOHaTHA
piBHOBAIE,

Pexomenaysanacsi nporpaMa CrnocTepexedb 33 ﬂexxumn MOPCEKHMH
OpranizMamu, TAKHMH, K ABOCTYIIKOB] MOMIOCKH (1110 3abeaneyyoTh lHTBF’pyBaHHH
sabpyaHeds y uyaci). Taki cnoctepexeHHa nosummi Oyiun BKIIOHATH TaKoX BUMID
IvicTy Bakkux metanie. Jo 1koTo X BHAY MOHITOpHHi"y PEKOMEHAOBAHO BiHECTH
BUMIp 3a0pyAHEHB HA MOPCHKMX FLIPONOTIYHMX CTAHUIAX.

MoHiTOpWHT BIIKpHTMX BOI OKeaHy 3aificHIoETbcA Ha Oasi Oﬁ‘enHaH()l
rHobanbHOT cHCTEMH oxeaHiunoro oberyrosypants (OI'COQ), mo icuye Bie Bararo
POKiB. - _ _
Meroto OF'COQ, opranizosanoio cninbHo MiXHapoaHow okeaHorpadiuHoo
komiciero (MOK) i BMO, € onepkanus iHdopmauii mpo cTau OKeaHiB, 1po pi3Hi
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MpOLECH B OKeaHi 1 Horo B3aeMozil 3 atMocdeporo. ¥ pamkax raofainHol cucTeMy
OKEARIMHIX CTAHLIH BeAETLCA CTIOCTEPEKEHHA 33 PisHUMK (IsHUHHMH NapaMeTpaMy
armocteps | BEpXHBOrO NIAPY OKeany, IaHi nepelaloThLeR MO BCil BeMHi-ﬁ gyﬂ‘i B
peaTbHOMY maciurabi dacy. OCHOBOK cHCTeMW € 7,5 THC. TOProBHX CYIIB 1 Bing
AecSTH CYAIR TIOTOMM, WO NPOBOASTHL CHOCTEPEKECHHE B PaMKax BCIT BMO (y
su3KAveHkx pafionax CBITOBOIO OKeaHy). .
OrCOO pasom i3 IOHEIT nouain 3AiHCHCHHS OPOEKTY MOHITOPHHRY
3a0pyAHEHHS MOPs HAQTOMPOIYKTaMH Y pishux Toukax CBitoBOro okeany (y -
rochiaenni GepyTh yHacTs 40 kpaiH). :
JItA MOHITOpWHTY OKeady Hikamoio € pobora 31 ¢kaajanHHs riobankHoTe
CTIHCKY PiK, WO AAIOTh CKHAK 3a0pYAHIOIMAX i CYCNEHAUPOBaHHX PEHOBHH B OKSaH, °
nouata FOHECKOQ pasom i3 KOHEIL Tudopmania 36upaeTsca 3 270 penuKUx piK.
HaifpaMBILUAMH 108 MOHITOPHHIY MOPIB 1 OKeaHis € nuasu il
pospobniosanehi i 3nifichrosani KOHELL nns perionanqbHHX MOPCHKHX PaioHiB |
perionansnix Mopis (Cepesemie Mope. Yeppore mope, Kapubebke mope). :
IOHEI axifickioe koopauHauio ModiTopunry B Cepeasemtomy MOpi, .
nposeaeroro 16 xpaiHamu. [lporpama Hux poBiT OXOMIIOE MOHITOPHHT Hadm:{ i
Had)TOBMX BYTNEBOJHIB ¥ MOpCbKiH BOI, BaXKHX Meratis (0cobAnBO PTYTI
kammito), JULT, TTXB i iHUIHX XTOpPBMICTHHX BY[IEBOAHIB ¥ MOPCHKMX opraHisMax
puBueHHs edekTiB BONMBY 3alpyIHIOKOYMX PEHOBHH HA MOpPChKI OpraHismu
eKOCHCTEMH, BHBYEHHA NPHOEPEXHOrO NepeHocy 3abpyiHHUMX  PEHOBHH
KoHTPOk 32 NpubepersUMY BosamK. Y podoTax GepyTh y4acTh CEPEIIEMHOMOPCHK
kpaiu, Croan X BIIHOCHTHCA NOCTLINKEHHA 3a6pyAHEHE MOPS BiJl KOHTHHEHTAILHH
CJKepen, MeTOl SKOro € HalaHks IepXKasaM, pPO3TAOBAHHM  TIO Gepera
CepeizeMHOTO MOpA, iHbOpPMAalii OO TUITY i KiMBKOCTI HAOXO/DKEHHSA 3a0pyAHEH
Bl HazeMHHX Kepen i pik, Npo XapakTepPHCTHKM CKHIAHHS i TIpo MPaKTHKY:
KoHTpomto 3abpysmnens Bomw. Y mepuift dasi Oyna 3nificHeHa 1HBEHTAPH3ALIS
mKepen 3aBpYAHEHHS, 3apa3 3AHCHIOETHCA 36ip (AKTHYHHX J4HHX N0 CRHIAHHAX,:
ficns woro Byne 3nificHena olinka Beiel 3ibpaHol iHGopMarii.
Bing JecATH PpOKIB LIAPOKI JOCHiIMeHHA 3aDpyAHEHE IPOBOAATBCH B
[lisuiupomy mopi (MOK pasoM 3 iHMMH opraizauismi). Ll nocnifKeHHS -
BKIUAIOT, BHBYeHHA GizuuHMx, Ximivemx |1 Gionorideux  nepeTsopeHb
3a6pyAHIOBAYIR, 110 BKAKOUAIOTL HadTy, XJOpBMICTHI ByrieBoaHi, Metanu (ocobinso
PTYTh, Midb, UMHK). JIOCHUmKYIOTBCA  JpKepena 3abpy/HeHb, 3B'W3aHi 3
NPOMHCROBHME  CKHJAHHAMH,  CKHAAHHAMM  KOMYHANLHOrO  rOCROAApCTSa
(BKMOUAIOYH CKMIAHHA cMiTTs), | aTMoctepri BMnanants. 3nilicHIOETRCA TAKOK
BHBYEHHS 3a0PYIHEHL MOPChKUX OpranisMis {(pHGH, MOMIOCKIB).
TocaipkeHns B bartifcbkoMy MOPL aHATOMHH) AOCAIIKEHHAM ¥ ITisHiuHOMY
Mopi; Y HUX BepyTh y4acTh CiM KpaiH. E
Pozninpesi [OCHiDKEHIS BXJTEOUEH1 B LMpeKoMaciurabHui
MR AMCIEMILUTi HApH Uit ekeeprMenT y BinkpuToMy Mopi BOSEX-77, y axomy OepyTs:
© yyacTh yueHi Beix Ganticskux kpain. Excnepument 3a0e3neunTh KOCTATHI 3HaHHR -
I8 MOHITOPWHIY | KOHTPONBLHWX BHMIpiB, HeoOXifHux y pamkax Xenbcinkebkill::
KOMBEHUIT (10 KOUTpON 3a6pyAHeHs banTiHChKOro MopH. '
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Ayxe WHpoki A0CTIKEHHA NPOBONATLCA B NIBHIMHO-CXiARIH 1 niBHidHoO-
3axigHilt uacTuHax ATnauTHku. BoHM CTOCYWOThCA piBHIB 3abpylHeHHs B KHBHX
pecypeax Mopa | HanxoLkeHHA 3a0pyaHioRadiB B okead. Y poloTax GepyTh yYacTb
yci Kpaiau, 1o DpHMUKATE A0 TBHIYHOT HacTHHE ATAGHTHYHOrO OKeaHy.

[onepemxkenns mpo CTUXiAHL ARXa (Uefl HANPAMOK BifHeceHuit 0o TpeTsol
rpymu) — ogra 3 uine# TCMHC (7 uine), ogHak sfilicHioRanocs BxKe TPUBAIKUA 4ac i
3AifiCHIOETECR  JIO0Tenep cheuianizoBanumu  opradizanismu (1 HatioHanbHUMK
cayxbamu) dns  CcTBOPEHHA CHCTEMH [ONEPEIXKEHHA HeoOXiaAHa opradizaiis
CHCTEMM TIPOTHO3Y | nonepelxeHHA Npo NpHpPonHl nHxa, 30ip | 06pobGka nanwx y
peansHOMY Maciurabi dacy. 3afaueio € mogudikallia i po3BUTOK ICHYHOUHX CHOTEM
TaM, J€ CHCTEMAa MOHITOPHHY He eianosinae v uinam (abo 11 Hemac).

B nanuii uac onepaTtyBHL CHCTEMU MAOTBCR I TPOYHWX #KIoHIB (BMO) i
nyHaMmi. BepeTwcs Tak0K peecTpauis  3eMNeTpyciB, MNoBeHeH, BYNKAHIUHHX
BHBEPKEHE, CHUKHHX JTaBHH,

Hocnipkents B obnacti oOIPYHTYBaHHA | POIBHTKY MOHITOPHHTY $OHOBOrO
cTaHy HaBKONWIUHLOTC CEPElOBHILA BeIyTheS B DaraThOX MIKHapOIHHX
oprasizalisx i KpaTHax.

[Tepenbauactncs anamiz innsxis 1 mpouecis Tpancdopmauii 3abpyanets,
pBUeHHS eeKTiB BILTABY 3aDpYAHeHE HAa (HOTY, BMABMEHHN IHIMKATOPIB CTaHy
HABKOJIMIIHEOTO CEpPelOBHIa 1 KPUTHYHUX eneMeutis  Oilochepr, Halbimbm
nifganoMy BOAMBY. Y crioaydeHH] 3 noilykom HailGinel) ueGesnednwx i3 nornagy
BAJIHBY Ha ekocucTemy 3alpynHiopadip Uuell MAXIA € HaCTHHOW HAYKOBOrO
oBIPYHTYBAHHS €KOIOrIYHOre MOHITOPHATY. CTaHIl cIocTepeMes AN 3a3Na4eHHX
JOCHDKERs pO3TAlIOBYIOTHCA B8 Diocdepunx 3anosignukax abo wHa OazoBHx
CTAHNINX,

Y Yesnci-koneaxi 8 Jlowgoni Gye creopennil LleuTp No BHBUEHHIO pPisHHX
ACTIEKTIB MOHITODMHIY HABKOJHWHLOrO cepefopuwa. HisaunicTh ueHTpa Mae
YOTHPH OCHOBHMX HAMPAMKH:

1) BHBYEHHS BUMOI" 10 MOHITOPUHTY 1 OIIHKH;

2) BUBUEHHS 3HAYEHHS | MONUIMBOCTEH PETIOHANBLHONO MOHITOPHHIY;

3) oBrpYHTYBaHHA MOHITOPHHTY 4€pe3 IMHaMIKy MPOUECIE HaBXOIMLIHLOIO
cepefoBHI2 {HANPHKIAL, 13 BAKOPUCTAHHAM KOHUSMLT "ouixyBaHOU" 2031);

4) nochifKeHHs MOKANBHK MaiGyTHIX 3MiH HABKONHUIHEOIO CEPEAOBHLLA.

HaR6inp BaXNTHECIO obnacTio A0CHIIKeHE ¥ 3B'A3Ky 13 sagagamn TCMHC ¢
Tpeta sanaua. [lpobnema B3aeMO3B'A3Ky MK 3a0pyAHIOBAYAMM B PI3HMX
CepelloBHIIAN | UTAXAMH [IPOHHKHEHHS X 3 0/IHOTO CEPeflOBHLLA B FHILY BUBYAETHOS
3a ponomorore MozemosaHus, Ockinbku Gararo ki i3 3aBpyaHioBauis, Taki, SK
BAKKI METalld, 3yCTPIMalTeCs B INPHPONHHX TEOXIMIYHMX UMKNaX, 4 TaKOK
FABNAIOTLCA B PEIYALTAT] AIANBHOCTI NIOAHHH, BAWIHBO YCTAHOBHTH IIPHPOAHY
MiHJMBICTE (oHOBMX DPIBHIB 3a0pyJHEHHR UMMH 3a0pYAHIOOYHMH PeHOBUHAMK
HeraNeKHO Bia aisuisHOCTI MoanHu, Ja uiel MeTH NpoBOAMTHECA aHARI3 JAHMWX, WO
38upatoTbes MpoTarom GaraTeox JiT, A0 N0YATKY ICTOTHHX aHTPOOreHHHX IMiH.

[isgime LienTp Mo4ap BHBYCHHA NPOONEMH BMMIpY PisHHX IMEPeMiHHUX Y
pi3HMX cepemoBMilax {HampHKnan, y NORITPI, BOAL BioTi) Ha THX JKE CTAHUIAX
MOHITOPHHIY (BaraToUiTbOBHH MOHITOPHHT 3 IHTErPOBAHNM MIIXOA0M).




Tema 4.2. AHania icHylouoi 06CTaHOBKKN B YKpaiHi i B piaHux kpa'l'uag

Ins opranizauij i ONTMMAJIBHOTO PO3BUTKY CHCTEMH KOHTPOMO 34 piBie
1a0pyHEHHA NPUPOIHWX CEpe/losnill HeoOXigHui D‘eTaI!b_Hle"l aHami3. icHyI090
crany 3abpyJHEHHA APHPOIHKX CepellOBULL y JaHi#i KpaiHi 1 1HILIHX Kpalnax; a.HaJ'[ !
nOBHHHUMY  BKTIOYATH 3HANHA  FiAPOMETEOPOIOrisHHX i disuko-reorpadiang
GCOGRMBOCTER Y POIIAHYTOMY paioHi. HeoBXinHO BHBUMTH BRACTHBOCTI AaHO
inrpenienra — Horo MOBGITRHICTD, 34ATHICTE AO m?peTB(?peHb,_npqtan}fﬂeﬂﬂs B 1_ i
cepenosuina. HeoBXinHo BPaxoBYRATH TOKCHUHICTD inrpenienTin i MMCETRHICTE
HACenCHHA, KIIbKICTh KHBAX OPraHiaMis, MO THRAAOTBCA ONPOMIHEHHIO HH iHIIOMY
BIJIMBY 3 HAHOIO JpKepena, CXHABHICTb PI3HWX KOHCTPYKiiA BruMsy i 1.4 Takum. ’
WHHOM, OpTanizaLis HayKOBO-0BTPYHTOBAHOI CHCTEMHU KOHTPOTO (BKIIOMAIOYH Bﬂﬁiﬁ !
OpiOpHTETHHX 3aBpyRHIOBAYIB | MICLB PO3TALIYBANHA MYyHKTIB KOHTPORIO) I'IOOBI-IHH'g? 1
criMpaTuc Ha BeeGiunui ananii HABKOJIHLIHBOLO OPHPORHOTO cepenosHiLa | Syr;%
CNPAMOBAHA HA BHKOHAHHS 33184 PEry.IOBAHNS AKOCT] RPUPOIHOTO CEPEroBUay |
OBTIKOM MAKCHMATBHO MOKIHBOTO PO3IBHTKY HPOMHMCIOBOCTL | BCHOTO }apOAHONG
rocnopapeTea. ' .

Tlpu opradizalil Mepexi CHOCTEPEXCHL 33 PIBHEM 3abpyZHEeHHA MOBITPA
micTax (I ocobamBO Mepeki KOHTPOMO jokepen 320y AHCHHS) H.e()ﬁlxiﬂ.HO MaTH
yBa3i, WO AEHKI HIT3bKO pO3TAIIOBAH] (ABTOTPRHCTIOPT) i HapiTh APIGHI (rpy?m TP
WUTHOBWX OYIMHKIiB) JoKEpena MOXKYTh YIUIHHYTH HA  JOKaIbHWA pie
3a6pyaRenHs Ginbil iCTOTHO, MM BHCOKO po3TAlIOBaH} JuKEpena (BHKH]L i3 BACOK
Tpy6). Tipu rmemy notpiGHo BpaxoByeaTd He ‘lTi.beKP!. 3aranhHu.i‘1 BHKHL
KOHLEHTPALIO B IPHIEMHOMY nap] atmoctepd, ane i KiabKicTh XHTENB, KUTbKI
GionoriaHux o6'eXTiB, NiffaHWX BNIUBY. :

Apanmi3 fokasas, 1O OCHOBHA 4acTKa 3abpynHeHn y micTax (a0 SSfﬁi{
“TIPHXOJIMTECA HA ABOOKHC CIpKH, KN, OKUC BYTHELIO 1 OKHCTH azo'r):. [Hu_ja KiJ‘[bKng:
TIPUXOIKRTBCS Ha HBCTKY crieumnivHUX PeuoBUH, WO, AK PABKIO, 38 A3AH1 3 poGOTog
NIANPHEMCTE BHIHAYEHHX FaTy3cH NPOMHCOBOCTI i TPUCYTHI B TIOPIBHANY
HeRETMKOMY dMcii MyHKTIB, fie posramosani Ui mianpuemcTsa. Jlo Takux peuoBHE
BiIHOCATBCS  CipKOBOjJEHB, XJIOp, CIPKOBYFIISUb, amiak, 3'cmquahds  GTOPH
BYTNEBO/CHb. -
3abpyMHeHHs NOBITPS MICT ABOOKHUCOM cipku E Darateox Kpa'l'nax' ty
cepeauboMy) GNH3pKO 0 TPAHMYHO MPHIYCTHMHX 3Ha4CHD, a B OKpemi nepl_‘wg
nepesuiye Wi sHadenns. Tax, 3 247 KOHTPOILOBANHX paitoHir y CL!_[z.f\ 8 101 pafioni
fynu Bin3HaueHi woruentpaull SO, Wo AepeBHINyIOTh HH GaH3eKi A0 Bennqﬁflﬁ
gcTaHosnenux  crapmapris.  Hixue  (Taba 4.1) npuBoasAThCH  3HAYEHAS .
MEKCHMANbHAX PAsOBHX KouueHTpauill SO, y mictax CUIA, fnonii, Vkpaiuu i KI’PH }
HATIPMKIHL MHHYAOTQ CTOPIYIA. IctorHi pisni 3a6pyaHeHsb B aTMOCHEpHOMY noBiTH
MicT BaraThoX KpaiH BiAZHAYAIOTECA [0 OKNCNAX a30TY, MUY, OKHCY BYTJICLIO.

i

#

Tabmuuxw 4.1
Kpaina Cepeansi pivna KORIERTPARIN mr/m’
Cilla 0.12-0,29
Snouis 0,08-0,22

—
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| Kpaima ,_L: ;:C‘:;J;ﬂ:l;)i‘lllﬂ KOHUEHTPAILIA Ml"fl;t!
©®PH _ 0.04-0,16
Ykpaina ,1-0,2

Y ipoMHCTORMX MicTax YxpaiHH 3MICT oxucnis asory ckaamae 0,02-
0.04 mr/v’  (TAK=0,085 Mrm’), 3amict CO y menukux Mictax — 1-3 mr/m’
{T'/IK=3 mr/m”), ¥ ronWHd NiK 3a PAXYHOK aBTOTPAHCNOPTY MicLAMM Jocaraec S-
9 Mmr/m’,

CepitozHoo npobnremoio € npobrema 3abpynHeHHA TIOBITPS BEMMKHX . MicT
fewya)unperom (Hepe3 BHKMAHM aBTOTPAHCMOPTY) — ¥ ACRKUX MicTax 3axizHol
CBponn MakcuManbHi kowuenTpauil nocsarnn 0,4-0,7 mxr/m’. KonuenTpauii y MicTax
CH/L suauno HExue. Tax konueHTpauii bews(a)mupera B nosirpt Cankr-Tetepbypra
y cepeanbsoMy B 7-10 pa3is miR4e, HEK ¥ BETMKHX MPOMHCAOBHX MicTax Anraii yu
CIIA.

Ocobanee Miclle 3afMar0Th BAXKE MeTANH, BHKUIH AKHX 3IIHCHIOWOTHCH He
Tinkxd npu pofoTi Meranyprifanx 3asoiie, aie | Npu CNATHOBaHHI OpPraHiqHOTO
NAJHEA [FPK POOOTI TEMTOBHX eNeKTPoCcTanuif. :

Konuentpauii csBunio B TNoBiTPL Daratbox MICT 33 PaxyHOK BHXJIONIB
ABTOTPAHCTIOPTY, LIO BHKOPHCTOBYE eTWNOBaHWH OeH3uH, OCAraloTh 3HAYHMX
penuuun. Tak, cepefHs piuHa KOHLEHTpALia CBHHLEO B noBiTP, y Micrax CLUA
noxoauna 4o 4,5 MKT/M {y cinbCBLKHX pationax cknanana §,1-0,5 MKF}'MJ).

IMpu opramizauii Mepexki KOHTPOMO 3a piBHeM 3abpyaHeHRa aTtMochepHoro
nosiTps BPAXOBYBANACH MOWMPEHICTh BHKMAIB THX YU IHIIMX pEYOBMH, TXHS
3arafdbHa KLTLKICTb (BHECOK Y 3araiibiMil BUKHA), a TAKOK TOKCHYHICTh IHIpEAICHTIB,
110 BUKHMAAKOTHCS. AHAMI3 OKA38E, WO OCHOBHMMY 3a0pYHIOIH¥MH PEHOBHHAMH B
vicTax € JABOOKHC CipKH, MMM, OKHC Byremo i okucnu azoty (no 86%). Binnosizno
upoMy 23% ycix BHMIpiE NPUXOAHTECS Ha JBOOKMC CIPKH | IBOOKHC azoTy, 18% - na
oxne syrnewo, 1% — Ha nuit i 7% — ua' dexon.

OcHoBuuMM  mxepeisom  3abpyiHeHs pik 1 o3ep € cTiuwi BooW pIIHHX
OPOMNCAOBHX ﬂlﬂﬂpHQMCTB. CTOKH KOMYHATbHOI'O rocnogapcraa MiC-T,
CifLCLKOTGCTIOAAPCHKI CTOKH {13 Monip, TBAPHHHULLKNX QepM).

Y Boai pik, ozep i BomoiimMMi cnocTepiraloTees HadronposykTH, dheronw,
381130, Millb, UHHK, BaXKi MeTany | 6araTo iHUusX IMKIATHBHX PEUOBHH, YIy4eHH: ¥
BOJY piK | 03€p OpraHiuHKX PEHOBHH Bele N0 3HHKEHHSA IMICTY PO3UHHEHOTO KHCHIO.

Kaptyna 3afpyaHeHHS BOJOHM ICTOTHO 3a/lEMTh He TIbKH Bif PO3NOALTY i
BETHYHH CKMAAHb 3aBpyiHeHs, ane i’ Bijl FiOpONOFivMHMA i JLOJOBHX YMOB, IO
MIHIOTRCH BiZ pOKY 10 poky i Bii paitony mo pakony.

Tak camo Ak i y BANAZKy 3 aHanizamMu npod nositps, aHaniz mpod moav B
MUHYII pOKM PO3NOAINABCA BIANOBIAHO 0 [OWMPEHOCTI | 3HAYMMOCTI
(TokcuuHicTIO) nadoro iurpegiedta. Tak, vaibinbine ncno xiMivHHX aHanizis 6yi0
3E'§33HO 3 BH3HAUEHHSM KOHLEHTpailill y monofmax kpaium (na pikax i ozepax)
HadTONpPOIYKTiB, heHonis, aMoHito, HiTpartis, 3aniza (o 15- 20 Tvc. ananizis y pik):
TaKa 3 KiRbKICTh BH3HAUEHb Gy MPOBE/ACHA 148 BUABNSHHA KIABKOCT] po3UHEHOro
kucHwo 1 BIIKs. ‘




Sk GVII0 BiAZHAYEHO, ¥ BOA] PiK | AOHHHUX BIIKISAEHHAX BHABIAKITHLCA BAKK] ;.
METAAN. Oc‘o6nnsy HebesneKy NPEACTABISE PTYTh, il BEHKA YaCTHHA 3HAXOAHTHCA y-
BHCOKOTOKCHMUHIH MeruioBauiii  Qopmi. KoediuieHT HarpomaKenis pryTl g
riapodioHTax ZOCATaE 105 i 6inew. 3micT pTyTi B AeaKHX B“(.)noi»‘max Cl1A ﬂOCHrae.
PAHUMHO AONMYCTUMOrO PIBRS, & B nekinbkox o3epax LLIBenii nepeBHIye AOMYCTHMI:

3HAYEHHS. 5 _
CepiiosHoto  npobremoro € 3a0py/HEHHS  BOKOHM  X/IOPOPTaHITHHMY

necruunaamu (UIT @ ). LI pevoBHHM MaiOTh 3AATHICTH HAKOTTHYBATHCS B
KiHUEBMX NAHKAX XapyoBHX JIaHIforie (Ha OinbLl BUCOKHX TpOd)l‘-[HHlx piBHAX),
KoedillienT HarpoOMa[KeHHS B XapyOBOMY NaHUFOKKY A NECTHIMAIE J0CATaE
siragens 5107 (npu ancopbuii 3 BOZM NECTHUNALER RETPHTOM, KOHUCHTPYBAHHI B
rkanuHax nerputodaris i IpibHoT pudu, a nant B pm§o‘fcmnx nTaxax).. Y tabn. 42
nawi cepenni swavenws AT 1 iHUMX XNOPOPraHmMHHX AECTUUHALB Yy BOAL i
rigpoBioHTax, XAPAKTEPH? ANd JficHOrO Yacy.

Tabanus 4.2 — Cepenniil svicT mecTuunIie ¥ soi i rizpedionTax

T Bena, riapobionTs Imier JUIT i inmux necTHun;in, san
Boja 0.5-1,0-107 i
InaxkToH 0.01-0.04 .

‘BopaHi GesxpeferHi 0,1-09 g
TpicuosoaHi puby -2
IlTaxn, Mo XapuytoTecd NPiCHOBOAHOD PHOOKD 22-26

A

[ille BelHKHX 3HaYeHb [OCATAIOTR KoethinieHTH HATPOMAZKEHHA Ans
noaixnopbigennnie (ITXB). woe akTHBHO copOYIOTHCH JOHHHMHU BUIKNAISHHAMM:
BKTIOUAlOThCS B GionoriuHuil kpyrooGir. KoediuienT narpoMamKeHHs 1.8 ﬂg(B g‘
pomsnnx Oeixpebetnnx i pub nocarae 7-10°, a s xwkAX TTaxis 1{)-10..?‘3:
koedinieHTH, WO BiANOBIAAIOTE NOAHOPOMOBAHNM bidenrnam (I1Bb) crnajaioTh,
to*.
TipoGnema eBTpodikallii BOAOHM CTaTa NOBCIOAHO. Lle 3's3aH0 B 3H8‘IH1§."
Mipi 3 BHHOCOM y BONOHMHM BETHKOL KinsKocTi 6tore¥mnx PEHOBHH 32 PAXYHOK
HATXO/UKEHb LMX PEHOBHH i3 KOMYHATLHHMA CTOKaMH | 3MHBY B NOBEPXHEBL BOMM,
penuKoi KinbkocTi n00pWB, BHECEHHX HA cinbCHKOrOCNORapekki ons. T1pH LMY,
BiAGYyBacTbCs LIBMIKE (EPETBOPEHHSA BHECCHHX MPOJYKTIB ¥ Hi’[jpaTPl (y ;.Je3ynb'ra'l‘,§g
GaKTepiaibHOT AIANBHOCTI), 1HO TPH BAyUeHH] y BofoHME cami o C9§1 TBNAAOTR

- 3arpo3y AAs HaceNeHHA i BelyTe OO NpUCKOPEHOT esTijn.Kaun {r1poLecH
epTpothikauii MOUMHAIOTL PO3BHBATMCE BHE TPH KOHUEHTpauil HiTpaTHOO a30T§_
0,3 mr/n). fikwo BpaxysarH, WO AONYCTHMA B CILIA nopma Ans HITPaTiB y MHTHIK,
pogi 10 MI/TT Hepillko MepEBHILYCTHCH, CTAE DHEBUIHOK rocIpoTa nanoi npoGneMH:“
‘(cepenus KOHUEHTpauis HITPaTiB y MOBEPXHEBHX BOJAX CIJA cxunapae 6;11131:3%

2 Mr/m). L o
3afpyHeHHs PiK MOXCYTh CIOCTEPIraTHCA MAHXE 110 BCIH IXHIH JIOBMHHI (Y;

paioHax IHTEHCHBHOTO OPOMHCIOBOTO possutky). Tak, y CIHA 24% yeix pik

BiHOCHTBCA O pik 13 3aOpyAHeHHAM Binbuwl BDK Ha NOIOBHHI BCHOTO MPOTATY; I
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48% pix noexnna 3abpynnenss cknagae 20-50%. Oamak Ralibigewr nignawi
3abpyareHHl ycta pik i ecTyapii. Flpuknanom e p. [lotomaxk y CHIA. Asanoriane
FIONOXEHHS CoCTepiracTnes 1y BennkoGputanil, e nonan 70 % ectyapite MicTaTh
BOAY CYMHIBHOT 1M orasol akocTi.

Taki pahonn BuMararots HalGiNbLI peTebHOTO KOHTPOIIG He TilbKH 33
XIMIYHIMY MOKA3HHKaMH, ane i no rigpodionorivsum.

Flopsin i3 Macosam xoHTponem 1alpyaHeHb pik, ozep i BojoliMmIn noTpiGea
MOCTAaHOBKA CNOCTEPEXEHb 32 "donoruM" 3aBPYNHEHHAM MOBEPXHEBHX BON Y
MICLAX, BUNYSEHHX Bijl Ail NOKannHuX mkepen 3abpyaHenus. TyT cepiiosna ysara
nouHHa OyTH APHALTEHA KOHTPOJE 3alpYyIHEHHS 3a PaxyHoK aTMocepHoro
nepenocy 13 cycinnix padonie. Came ueit mnax 3abpyasens MoXxe 6yrd OCHOBHEM
NS TAKMX BOASHUX 0G'€RTiB. .

fIpobnema 3akucneHHs NOBEPXHEBHX BOL LITSXOM BHMMBAHHR ONagami
ABOOKHCY CIpKHM 1| OpoAykTiB i1 NepeTBOPeHHS -CTana AKTYANLHOK 1% GaraTeox
ponoiim €pponu. Tlpy ueoMy Hepigxo Takuil edekrT cnocrepiraeTbes Ha jayke
3HAYHWX BHOANIEHHAX BiJl Rxepen sukuay SO-.

Po3puTKy cHCTeMH. criocTepereHk 3a GOHOBHM 3abpyiaHenHaM atMochepH |
iHUIMX CepPe/IOBHIL B OCTAHHI poKU NpHAinanaca ocodnusa ysara. Benuxuii Buecox y
UK poboTy 3pobaeHni BeecBiTHROI MeTeOpONOridHowW opradizatieo, wo peatizye
crnegiankHy rnobaneHy cHCTeMy craHuiil (GOHOBOrO MOHITOPHHrY 3afpyaHeHHS
arMoctepH.

HanionanesHa cHcTemMa $oHOBOTO MOHITOpHHrY B Ykpaidi oepepbauae
JAOCMUDKEHHS | CNOCTEpexeHHs 332 cknajgoM, Kpyroolirom |1 mupauiew
3a0pyJHIOKHNX PevOBHH; BIiANOBIAHOWO peaklield GioTH Ha BrIMR — (OHOBOFO
3a0py/HEHHsS PHPOSHOTO CEpPEeNOBHIUA; BKIIOWAE OLIHKY CTaHy €KOMOrivHHX
CHCTEM, L0 CNOCTepiraloThes, 8 TAKOX IPOrHO3 IMIH OLOTO CTaHy.

OnTHMANLHHM € PO3MILIEHHS CTAHLIH KOMIMEKCHOrO GOHOBOrO MOHITOPHHIY
8 GiochepHuX 3aN0BIAHMKAX | B IHIIHX 3AMOBIAHHMX TEPHTOPILX. _

CraHnapTHa NMpoTpaMa crocTepexkeHs A8 CTaHUIl KoMrnexcHoro doxosoro
MOHITOPHHTY OXOIUTIOE BCi NMpupojxi cepefosua (armocdepa, rpyHT, Boda) 1 ixui
HionOriuHl KOMITOHEHTH.

Jlo nplopuTeTH?X 3a0pyIHIOIOYHX PEUYOBHH BIZHOCHTECS O30H, ITHJ, 3'¢ RHAHHS
30Ty 1 CipKM, CBHHEUb, PTYyTh, MHIIMK, KaiMiH, NORiUMKAIYHI apoMarHuHi
BYTNeBOAH: | xnopopratiuui necruuniy. [ peuosnHM 3MiH00TECA CHCTEMATHUHO.

doHoBI cepeAHi FOMUHHL 3HAYCHHA KOHLIEHTPALLH 030HY 3MIHIQIOTLCA. BiJl 4 a0
160 Mxr/M®, 3a BuHATKOM Jeakux pafionis CIIIA, 1e 3apeecTpoBaHe 3HAYECHHA IO
240 mir/m’; cepenni 1060Bi KoHLeHTpanii 030Hy Ans pizaux (QOHOBMX PaHORIB
3eMHOT KYJI KOAHBAIOTHCA B Mexwax 84- 1135 mir/m’, B Vipaiui 30-80 mr/m’

Cepenni kouueHTpauli 3BaXeHHX 4acTOK B YkpailHi cxnanawoTs 30 MKT/M,
pertonaneduil hod ¥ 3axinniit Ceporni — 50 MKr/M’. Y BHIYYEHUX paiionax, a came y
BHCOKOTIP'AX, HAJ1 MOPSMH | OKeaHAMH 3MICT MHITy cknajae 6-12 MKT/M.

douoBHii  IMicT  aBOOKMCY  a30TY - (cepeAHi Ao00BI  KOHLUCHTpauii)
XapaxTepH3veThed 3Hauernamy 0,1-12 MKI/M’, IPH I1OMY Ha/1 TIOREPXHEIO OKEaHis y
SinpmoeTi BUNAKIBE KOHUEHTPAUT HHXKUe, HiXK H3Z KOHTHHEHTANLHHMHK paioHamMH.
Uet dakr moxe 6yt 0GyMoBneHnii ax 0inblIow iHTEHCHBHICTIO Mikpobioaorianmrx
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TIpOleciB HA 3eMHiil NOBEPXHI B KOHTHHEHTaNbHHX OO.TacTAX, Tax i MOWIMBUN ¢

BNAUBOM ypﬁaﬂiaosaﬂux patioHis.

3mict ABOOKHCY cipku B HEMPOMHCIOBHX paifoxax 3emHoOl Kym IMIHIOETECH B |
WHPOKKX MENHAX: Bia 0,05 1o 14 mrr/m'. HaliMenui KOHIEHTpauii 1BOOKHCY Cipky’

(0,04- 4 MKr/M) 3apeecmoaan1 Haj fOBEpXHEW0 OKeadiB, B AwWTapktual 1 y
iocdepHux 3anoBIAHMXAX | TIpCHKMX palioHax. (PoHOBI KOHUEHTpaUil ABOOKHCY
cipiy e 4 MKC/M® xapakTepri aas 3axiignoi €Bpond | AMepHKu.

Jlianasod 3MiHW KOHIEHTpanid cynbci)ana y nositpi donosux pakonia
3HAXOAWTLCA, AK Tpasuno, y Mexax 0,3-10 mkr/m’. Tliaenmenuii 3MICT cynbthartia y
NoBiTpi xapakTepHu# s €sponeiicbkoro periony (8ia 5 1o 13 MKT/M ).

Ha#i6inthiy  BHCOKI cbOHom KomtenTpauii cenumo (6inswr 100 Ar/v’)
KapaKTepHi A9 PIBHUHHHX panomn Raxiauol €epom. Y torosux paiioHax Ykpaiun

KOHLIEHTpalld CBHHLIO B nositpi ckiagae 2-40 Ar/M’. Y TipehKux paifoHax ue
3HAYeHHS TOMITHE HIbKUe 1 Ha Bucotl Ginbln 3000 M Han pisHeM Mops n0pisue 2-
6 nr/m’ y Saxinuii Ceponi i 4,6-21 ur/m® y TliBHisnii Amepuu.

Konuenrpauis rasonoai6rol pryri y QoxoBMX paifonax KOJHBARETHCA Bif
onuAnuE A0 SO Hr/M’. B Vkpaini dowosi koHueHTpauii rasonoaiGnoi pryri
CKNAnaroTs 3-15 Hrim,

3mict kapMilo B awocq:epl (bonosﬂx palfonis Hu3eKHH | npnﬁnusuo
oaHakoeuii: 0,02-1,6 uriM’. Haiibinely BHcoKi KoHueHTpauii (] 6Hr/m) XaamMilo
sapeccTpoBai B Jaxianiit Caponi.

KoHueHTpalis  MHUISIKY and pi3HHX c}sonoaux paiioniB  3emaol Kym

IMiHIOETBCH B Mexax 0,2- 3 ur/v’, Mu' aK, K 1 KajqMiH, PO3NOJeHWH [1OCHTH

piBHOMIpHO.
YV nositpi HeypOawizosanux paHoHiB KoHueHTpauii 3,4-Genannpens
cxknagaoTs 0,1-0,5 MI/M 1 MeHIl., Y HAIIOHATBHHX mapkax i 3anosin}mxax CLIA
koHUeHTpauil 2,4-6eH3nupena 3naxo,z1ﬂ’n>ca B mexax 0,01-1,9 Hr/M’, HalHWKyi foro
xonuempaun (v cepeadeomy 0,01 ur/m’) crocTepiraloTees Haj okeaHoM. B Ykpaiui
aMict 2,4-Bensanupena B nopiTpl pizwux QGoHoBUX paHoHiB NekHTE ¥ Mexax 0,06-
0.8 Hrim'
InoBanbyi pisdi koHweHTpauli XJIOPOPraHiYHAX NECTHUMAIB ¥ ﬂOBlTpﬂHOMy
Gaceilni 3MIHIOIOTBCR B [LIMPOKUX Mewax — BiA 0,001 1o oxunsMue ar/v’. HaitGiibm
* wu3BKi onoei konuentpauit AT | FXL xapaktepni ans amocq}epu HaJl OKeaHOM;
Haf KOHTHHEHTOM rNoGamsHHK plBCHb cinagae (0,5-1 ar/m’. B Ykpaiui piseHb
donoBrx KonuenTpauii — 0,05-1 Hrive,
CraTHCTHYHKI AHATIS PETYNLTATIR CHOCTEPEKEHD HA MOJAIBHICTE PO3NOALTY
© ZoMimIoK Ha ricTorpamax, To6TO BHSBIEH] JBa JIOTHOPMANLHI 38KOHM DPO3TOLIRY,
NOpo;UKEN] ABOMA rPyTiaMu (hakTopie. ¥ pe3ylhTaTi aranisy BIHBY MOTOJHUX YMOB
v Mepiojl CnocTepeweHb BUABNEHMH 3R'A30K LMOAC BHCOKHX PiBHIB KoHUeHTpauil
3a6pyAHICIONHX PEYOBHH 3 HETATHBHOW eHepricio HecTifkocTi aTMochepy, a HH3bK
pisni 3afpyadens rpynysandes 3 AHAME 3 TIOIHTHBHOK eHEPricro HecTifikocTi
atMocgepn. CaMe Li OCTAWHI A3Hi BAPTO POINTRIATH AK HalOLIbLI TPe/ICTABHHUBKI
IS OUIMKHM PEFIOHATBHOrO (JOHOBOrO PiBHS 3alpy THFOIOUHX PEYOBHH B aTMOCGhepi.
3MiCT CEMHLIO B IPYHTaX GoHOBMX palioHiB pi3aux kpaiH sMminoeTses Bia 1,1
‘Ao 71 Mr/kr, npyW UBOMY cepeAHill cydachui rmofankHuil piBeHb OLIHIOETHCA B
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17 Ml:f’}(r, 1o TIOMITHO BHLIE KNapKoBoro sMicty (10 mr/kr), PoHoB KOHLICHTpauUit
KAAMiKD B OCHOBHWX THMaxX IPynTis nexars y mewax 0,01-1.4 mr/xr, pryTi — 0,01-
0,8 mr/kr. Kouuenrpauil 3,4-0em3nupera B rpywrax ¢oHosux paifonis pimko
NEPEBHUYIOTE 20 mrr/kr. B Yxpainl amicr 3,4—6eH3an_eHa B IpYHTax (oHoBHX
pationis ckmanae 0,1-4,8 Mkr/xr.

OcHoBHa 4acTHHA necTHuMais (90-95%) 30CEPEENa Y BEPXHBOMY (10 cm)
wapi rpykTy. Pisenr wonuenTpauiil JJIT noza cinbcbKorocnogapchKHM# 30Hamy
CLUA cxnagae 0,01-0,6 Mr Ha 1 xr cyxoi macw, y Kauazai — 0,09-0,5 mr, B Ykpaini —
0,004-0,4 mr. Yrpumysanaa [XUTI y rpystt npuGnusso 8 5-10 paiie Haxue.

Kotiuentpanin 3,4-0eH3nupena y BoaoliMax, o IHANOANTHCA AANEKO BiA
pxepen  3abpyaHeHHS — KaHUEPOTEHHWMM  TIONLMKNIMHAMA  apOMaTHUHUMH
BYTICBOAHAMH, AKX Npasuio, He nepepnwye 0,1 Hr/n. Y winomy e €sponi i CIIA
xoruenTpauil it BUcoki (0,3-100 Hr/n), 8 Yipaini — 0,1-4 8r/x,

['nobansuni donosuil amict AT | TXU y nosepxHenux BOZAX JIEHKHTD ¥
mekax 0,01-0,1 mkrin, npu usoMy Oinein BucoxHH piBeHb KOHueHTpaniil (a0 0.6-
1,2 Mxr/n) xapaxtephuit ans kpain 3axignol €sponu, B Ykpalui doHosuH pisenb
cknaaae 0,02-0,2 Mrr/n.

Tpas'sHHCTI POCNHHA XapaKTepH3YIOTBCA HM3BKHM 1 JOCHTh OAHOPITHAM
aMicToM MeTaiiB. 3MICT CBHHIWIO B HHX ckiajae 1-5mr/kr. ¥ JHCTax nepeBHmx
POCAHH 3MICT eNEMEHTIR TPOXM BHILE: CBHHLIO Micturees 0,5-10 Mr/ur; kaamino —
0,05-0,3 mr/kr; pryri - 0,01-0,12 mr/kr.  <DoHoBHit 3MicT 34-Genzmupena =
pocauHHOCTi KouMBaeTeest Bid 0,1 go 50 Hr Ha 1w cyxol pocnuHHOT MacH B
38JEMHOCTI Bi BUAY POCIHHHBOCTI.

Y uwinomy donose 3a0pyAHERHS TakWx BelMkMx perioHis, ax [ligdiuna
Amepuka i 3axigma i Llentpansra €Bpona, NpakTHYHO 32 BCIMa MOKAIHHKAMH
MOMITHO BHILE, HiK (GOHOBHX paHoHIB €BpazifickKOro KOHTHHENTY | 3HAYHO BHILE
(HOHOBOCO 3a0pYIHEHHA TIOIAPHAX 30H | OKeaHiB.

TeMma 4.3. CucTema KOHTPONIW cTady | 3a6pyAHEHHs1 pUPORHOrO
cepenocBvina B YkpaiHt i B pianux kpaiHax

JarakHHA  KOHTPOAb  {CROCTEPEHEHHA, - OLIHKA, TPOTHOI, EAEMEHTH
PETYTHOBAHHA) CTAHY NPHPOJHOTO CEPEeIORMILA B YKPaiHi 3TiHCHIOETHCH, MOSOBHHM
YHHOM, pisHuMM reodhisnunnmd cayxGaMu, BenHMxa HacTuHa AKMX nepelyeac y
peaeHHi JlepiaBHOTO KOMITETY 3 MApOMETeopoaoTil.

Taxi cnyx6u 30MparoTs | nepepobamioTs iHQOPMaLiK Ape NPHPOIHUA CTaH
OPUPOHONO  CEPeloBHIlla, 3MIHI  ULOro CTaHy 338 PaXyHOK TIDAPORHMX i
ARTPONArEHHHX NPUYUH, BHBYAIOTL 3aKOHOMIPHOCTI LIHX 3MiH, MPOTHO3YIOTE 3IMiHH
cTaHy B MaHGYTHBOMY | HanatoTh iHGOpMAaLito BCIM 3alliKABRCHUM opraHisaiiaM ams
0BGOR'AIKOBOIO BHKOPUCTAHHA B iHTepecax 37opos's i no6poByTy noauHH, B
inTepecax 30epex)cHHs TIPHPOIN i PO3BHTKY HAPOAHOro rocrofapersa kpainu. Mo
Takoro pofy cnyxG BapTo BIZHECTH: METEOPONOTIYHY, TIAPOACTIHHY, CcryxOy
CROCTEpEXEHHS 33 CTAHOM MOpiB i OKeaHiB (MepepaxoBaHi CykOW MOCTABASIOTH
TAKOXK OCHOBHY iRbopManiio mid cIyk0H JaHHX, N0 MalTh BiAHOMEHMA IO
kriMary), arpoMereoponorivny, cIyxby nonepenkesHs Uynami, cayx6y
CMOCTEPEXEHHS | KOHTPOMIO 33 pajiatliitnolo 06CTaHOBKOW B KOCMiYHOMY NPOCTOPI,
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cnyxfy CHOCTEPEKEHHA | KOHTPONIO 32  piBHeM 3abpyOHEHHA TIPHPOIAHMY
CEPETOBMLL, A TAKOK CHykBy KOCMIYHOTO CHOCTEPEXEHHA 32 NPUPOAHHMM
pecypcamy, UIO MOHOBAOKTHCH. 3abesneuenHs pofiT nepepaxepanux ciayxb e
komneTenwuicro [ockoMriapomeTy. _

FIK(O TOROPHTH PO @HTPOMOTEHHI 3MiHKM CTaHy NPUPOAHOrO CepeaoBHLIA, TO

HAUGINBLE FOCTPHI BIAKE Ha MIOAMHEY | MPUPOJIHE CEPEIOBHING MOMNIIHBO 32 PAXYHOK
3a6py/HeHb, AHTPOIIOTEHHBH BUKK AKX 3apa3 AOCAT 3HAYHUX PO3MipiB.
B Vkpaini opranizoBana i ycrniwHo $yHKUiOHYe CnykGa CrOCTEPeKEHHS i
KOHTPOMIO 32 3a6pyAHCHHAM 06'€KTIB IPHPOIHOro CEpEIOBHILA Miunpupoan.

B ocropy wiel cIyxbM, W0 € BiacHe KaxyudH HAUIOHATLHONW CHECTEMONW
-MoniTopunry 3a6pyaHeHHs npupoaHMx cepenosuul, Oy noknageHui  1oceia,
HAKONMUEHWH panilie rinpomereoponoridynoio cnyxboo CPCP, a Takok pesyinTaTh
aHamizy icHykouoi iudopManii Tpo 3adpyAHEHHA MPHPOIHKX CEPEIOBHLL HAYKOBe
OBTpYHTYBAHHS 383HAUCHOT CHCTEMH TIDYHTYETHCA HA Pe3ynsTaTax yeebiuHoro
analily cTaHy NPHPOJHOTO CEpPeNOBMIGa B UINOMY, LIO MO3BOJIMAH BH3HAYUTH
ONTHMATBHYI XapakTep ciyxOu, o oprasizy€eThes.

Omxe, npu oprasizauii janol cny64 MakCHMaibHO BUKOPHCTOBY BAINCA:

- 70CBiA FiApOMETEOpOIOTiMHOi cykBu LPH OpraHizauii penpeseHTaTHBHON
Mepexi [iIpOMETEOPONOTIHHHX CHOCTEPEKEHb, 200Dy | 00poOKK JaHUX;

. nocBiA eKCTIeNHUiiHKX JOCHIDKEHD Y CHCTEMI FiapoMeTciyxOu {peryaapui
CTIOCTEPEWEHHA 33 (OHOBHM XiMIUHWM CKIAJOM [OBEPXHEBMX  BOJ
noyannca we B 20-x pokax);

. icHyHua ONEpATHBHA Mepekd TiIPOMETEOPONOriMKMX CTAHUIH Mo BCiR
TEpUTOPil KpaiHA.

Jns panioHansHOro POIMILIEHHS ITYHKTIB CIYKOH, BH3HAYEHHS HPIOPHTETHHX

3abpyaHI0BaiB NPHIHMaNKCA 10 YBaru:
3BeJEHHA 3aribHOTO XapakTepy Mpo icHyoui 1 MOXIMBL  mxepena
3aGpyanenHs (BeMWKi MicTa, iHAYCTpianbHi PadOHM, yCTs pix, Ha AKMX
pO3TAWOBAHi TIPOMHCIOBE MIANPHEMCTBA, BEMHKI TBAPHHHULLKL (BEpPMH,
OKpeMi MANPHEMCTBA B 30HI YHIKATbHAX NPUPOAHKX 06'€KTiB 1 iH.);

.- Pe3yABTATH MMHYIMX CROCTEPEXeHh DiBHiB 3a0pyAHeHHs (3aedinbuioro
eKCMenuiifiHIX }, 10 HOCATH OPIEHTOBAHHH xapakrep,
jaHi npo piski 3abpyaHeHHs NPHPOAHAX CEPRAOBULN B iHWIMX Kpaixax,
BEMMKHX MicTax (L JaBano MOKNMBICTh OpieHTYRaTHes Ha HaHGinbm
cepito3ni npobaemMn 3abpyAHEHR).

BuKOpHCTaHHS MepeXi TiRPOMETEOpOJIOriYHUX CIOCTEPEKEHb IPH opraxizauii

“enyx6u 1an0 MOXUIMBICTH 3a0€3MEUUTH KOMIAEKCHICTR CIOCTEPEXKEHb, NpH AKiH
GAHDYACHO 31 COOCTEPEKEHHAMM 34 piBHeM 3a0pYNHEHHS NPHPOIHHX CepefoBHIL
* nepeaBadactscs MPOBEAEHHS [lAPOMETEOPONOTTHHIX | HioNOriuHMX CNOCTepekeHb.
“1iuM 3a6e3mieuyeThea IHTerPOBALRH NiAXIA 0 MOHITOPHHTY 3a0pyaHEHb MPUPOAHHX
CepenoBHill — HARGIALL WAPOKKH, eeKTHBHHUIE i OIHOUACHO CAMMH EKOHOMIUHHMH.
~Tagnii nigxin cTeoproe Gasy 41 nepepoctaHud CiyAOu CUOCTEpENeHE | KOHTPOIIO
"33 3aBpy;HeHHAM - OB'€KTIB NPUPOINHOro CepeacBHila B eKosorivmy cayx6y.
‘mpuznaueny Ans 36opy indopmanii. ouiHkK i npordozy craHy Giocdepu B camomy
“inpokoMy 3HaueHHI cnoBa. Haykose OOTPYHTYBaHHA TaKOl CHCTeMH UOBHHHE
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OynyeaTHca Ha ocHoBi  BoediyHOro  awanizy HABKOMHIIHBOTG  NPUPOIHOTO
cepefoBHia. e ponomoxe BHIHAYMTH | HaHGIMbII ninzami BNIMBY eneMenTtn
Giochepu, o BEMaraoTs 0cobIMBOl yBaru.

TMobynora exonoriunol cayxOH NONETUTYETHCA THM, WO B paMKax iCHYRMOE
cy®0H  BkKe DPOBOAATHCH CHIOCTEpEXeHHS 1 OIHKA CTaHy Cepeiosulua 3a
Gionoriyaumu  noxazavkamu (119 Boasnux ob'exti), a Tockomrigpomerom
opraHizyeThes cnyxba cnocrepexens i 300py AaHWX i3 CYNMYTHHKIB Npo npupoani
pECYPCH, LIO MOHOBITIOKITHCS.

Cayxba mpeacrapise inQopmauilo 7npo UpuporHuit {doHoBuit) cTan
MPHPOAHOTO CEpeIOBUILA, TTPO AHTPONOTEHH 3MIHH B CHOTOACHHI | MalbyrusoMy Ha
Pi3HMX PIBHAX BNAMBY (BHCOKOMY - iMNAKTHOMY, NPOMDKHOMY | HHIBKOMY —
oHoBOMY ).

MpukramoM  KOMMEKCHOTO, FHTErPOBIHOTO  THAXOAY A0 Opradilauil
MOHITOPHHTY NPHPOAHOTC cepedoBulia Ha (OHOBOMY PIBHI € opraHizalis
MOCHIIMEHb | CNOCTEPEXEHb N0 KOMIIEKCHI nporpami ka Gast GiocdepHux
sanosiAHMKiB. LIl exeMenTd BXe € ocepelkaMH MalOyTHLO! exonorivyHol cnymbu
KOHTPOITIO CTaHY NPHPOAHOT0 CepeloBHILA.

Possutox onucyBanoi coyxOu xoHTpomo 3a0pyaHeHs B €KOJOTIUHY
MOBHHHHH DepenbayaTH TaKoX BHABICHHA | KOHTPONL MKepen pisHOMAHITHHX
BIUIHBIB, ¥ OepLLy Yepry, MOHITOPHHT Jkepen 3abpyanens. Exonoriune i caniTapro-
ririeHiyHe WopMymanus 3 oOnikoM TexHONMOriYHHMX i EKOHOMIYHMX MOMIHBOCTCH
HAPOIHOTD rOCTIONAPCTRA NOBHHHE 3'MBHTHCA OCHOBOIO 0OMEXEHHS TaKuX Mkepen i
PEryIEOBAHHA AKOCTI TPHPOIHOTO CEPEAOBHINA,

Cayx6a cnocTepexeHHa | KOHTpOMO 3a 3a6pyAHEHHAM 00'€KTiB APHPOAHOTO
cepenoBHIna {Ak ¥ MaiibyTHeOMY | exonoriuna chyx6a) SynoyeTeea no iepapxidHoMy
NPHELKT (EPBHHHAE NYHKT KOHTPOmMo 3a0pyaHeHE MK IHIIOrO CTaHy CEpeloBHIIA
— TepUTOpiaNbHRE LEHTR —~ perioHatbHHil ud TonoBHUI neHTp 36opy iHpopmauii) 3
BAKODHCTAHHAM  BKE ICHYKOMMX 1 aBTOMATH30BaHHX cuctem  30opy, 1o
PO3BHBAIOTLCA, Nepeaadi | 0Gpolky NaHKWX, 3aTYIEeHHAM HOBITHLOI TEXHIKHK (aaepio-
(iznuni i Gionoriuni MeTOAM, AMCTAHUIHAT METO/IM, BKITIOUAIOTH CYMYTHHKOBI ).

Onucana cayx6a B NEplIy Mepry OpeicTaBise JMaHi Tpo CTAH CepeloBMILA,
HeoOXinni Oesnocepemtbo Ins 3afeinedeHHs 3AOPOB'A MOAWHU. Y LbOMY ILIani
cnyx6a FOBHHHA TICHO CNOTY4ardcs 3 BiAMOBIAHMMH cryxOamy MinictepeTsa
OXOpOHH 310poB'1.

3asHaueny cy#0Gy MOXKHA PO3ALIMTH HA TPH RETHKHX DIOKH (THACKCTEMM).

1. Hidcucmena xonwmponio 3aOpyOHEHL YV 3I0HAX MONCIUBO2O ICMOMROZO
anmponozenno2o 6nIugy (30HW IHTEHCHBHOTO BIUHBY). 3 NOMIAHY KOHTPOMO
3él.6py11HeHHH aTMocthepH CHJIM BLIHOCATLCS 30HW MICT, NMPOMHUCTOBI pafiorm. 3
MOrnsALy KOHTpoUi 2aBpyIHeHHS NOBepXHEBHX BOA — YCTH pik i ecTyapil, Alaguku
BEIWKHX pik 1 Mani pikW, a Takox osepa i soioliMHlIa B NPOMUCNOBHX paHOHaX,
0COBNMBO MicUS CKHAAHHA CTIYHHX BOA, PAHOHM TBapHHHMUBKHX gepM, micT (3
yPaxyBaHHAM KOMYH&ILHHX CTOKIB). 3 nOriaay KOHTPONO 3abpyAHEHHA MOPCBKHX
BOJ, — NPHBEPEKHI 30HA B NPOMHCIIOBHX paifoHax, palioHax BEAHKHX MICT, 0cobanBO
TMOPTOBUX, PAOHW MOPCLKOTO HAQGTOMPOMICHY. 3 NOrNAAY KOHTPomO 3a0pynHeH s




TpYHTIB  — paifOHW, BEAMKHX MICT, aBTOMaricTpanel 1 BeaHKHX  QOpir,
CiTbCLKOTOCHOAAPCHKAX YTidb 3 IHTEHCHBHHM 34CTOCYBAHHAM OTPYTOXIMiKaTIB.

2. Midcucmema ronmpomo 3a0pvonens Ha pezionaissomy pisHi — 30Ha
MOBCHOAHOTO KOHTPOMIO NPOMIKHKX PiBHIB 3abpyaHeHHs — B armMocdepi Hesenukux
MicT, paHOHIR, WO IPHMHUKAIOTE 10 30H IHTEHCHBHOT POBOTH MPOMHCTIOBOCTI; BHMIPH
3a0pyIHeHb ¥ BEAMKOMY MHCIH MICOb HAa pikax, 03epax | MOpAX, ¥ TIpyHrax
rOCTIONApEhKOro 0CBOEHAS. Taki BUMIpY MOBHHHI OYTH NMOBCIOAHHMH, ane MOXYTh
ByTH He dyxe 4acTWMu (y mpocTopi i B yaci). Jlna pevosuH, WO MalOTh BIAHOCHO
piBHOMIpHUE PO3TIOLLT, MORITHBE 00CTEXREHHA (IHOMKN) EKCTIGAMNIAHOMO XapaKTepy
(sanpuknan, 3iomxa QoHOBMX rOGAABHIX PAAIOAKTUBHEX BHNakane). Croan mowe
fyTn BinHeceHMil | MOHITOPUHI MONIMpEHHS JAOMIIOK Ha BeNMKi  BlICTali
{HanpuKnas, MpH TPAHCIPAHHUHOMY NIEpPEHOCi ).

3. Hidcucmema woumpomo  3a0pvonens Ha  gonosomy pisul.  Croan
BIHOCATLCA CIOCTEPEKEHHA B JOHAX, BUIYHEHUX Bia Oy Ab-AKUX TOKATLHMX JKCpen.
SIK TIPHK/I3] MOXKHA BKA3aTH HA KOMIJEKe BuMipia | nocnimkens na 6asi Biocheprmx
sanoeigAuki. Jo i€l MiZCHCTEMW BiIHOCHTHECH KOHTPOJb CTaHy NPHPOAHOIo
CepeiloBHIIA, PiBHA 3a6pYAHEHHS B YHIKATLHHX, 32I0BLAHMX IIPHPOIHHX 06'€xTax.

PoarifHeMo TPOXH AOKRAAHINIE THTAHHS peaisalii CHCTEMH KOHTPORKO CTaHy
i 3a6pyHeHHS NPKPOAHOIO CEPEROBMIIA B HAIIH Kpaiii no MM TPbOM OCHOBHHM
flCHCTEMAM.

KonTpone 3a6pyaseHs ¥ 30HaxX MOXKAHBOTO IHTEHCHRHOMO BILIMBY BKITHOMAE
KOHTPONb 3a0pyAHeHHs aTMOC(EePHOTO NOBITPS, BOA CyWli i MOpiB, 3a0pyaHEHHS
IpyHTiB,

KouTponb 3a0pyaHeHHA aTMOC(EpHOro MOBITPS B MicTax i NPOMHCROBHX
pailoHax 3IiACHIOBABCH Ba CTALOHAPHIA MEPeki NMYHKTIB CTOCTEpekEeHs Y ropoaax
KpaiHH.

CHcTema KOHTpoORio 3abesmevye ONEparHBHY MOKIUBICT: OIGDWKAHHA i
nepedadi HAaHEX PO pi3ki 3midu piBniB 3abpyaHenHs uepe3 apapiitni cuTyauii um
HECTIPHSTIIMB] METEOPONOriuHI YMOBA.

B ycix MicTax suMipscTbes 3MicT y MOBITPI nuny, CipuMCTOro rasy, caxi,
OKHMCY BYIJIENI0, JROOKHCY A30TY,

Y Micrax, e MpalioloTh BIANOBIAHI NANPHEMCTBA, BHMIPAETBCA IMICT aMiaKy,
CipYaHoT KMCIOTH, CIPKOBOZHIO, CIPKOBYIELIO, XJIOpY, METHAMEpKanTany, denony,
BAKKHX METANiB, (TOPHCTOrO BOAHIO. ¥ JIAKHX MICTaX NpOBOAATHCA BHIHAYEHHA
BYCAEBOAHIB | 030HY (L€ BRXKIINBO ANS BURBITCHHS CMOTOBHX CHTYali#).

CrnocTepexenus | KOHTPONB 3a pieHem 330pyJHEHHN TIOBEPXHEBUX BOJ
3mificHiceThes 1o I3MYHEX, XiMiyHux | rigpoGionoridHpX  NOKasHWKaX.
Crocrepexti MYHKTH CIOIY4AlOTHCA 3 FLAPOTOTIYMHHME TOCTAMH 1 AlNgHKamM,
3a0e3MeUeHUMH TIRPONOFIMHHMH po3paxyHkxaMu. Y paitodi CKHAAHHS CTIYHHX BOJA
opranisyeTecs JBa {4 JEKITbKA) CTEOPHM CNOCTEPEKEHb — OJMH (3 HUX BHILE
nwepena 3a0pyIHeHs, IHWHY ~ HiuKde,

Jo BUMIpXOBAHHX IHrpemicHTIB 1 MOKasHHKIB BIIHOCATECA: MiHepatizauis,
3BaXEH! peHOBHHM, Benuisa pH, posuuuenuit kucein, BITK,, XI1K, ocHoBHi ionn,
fioreHHi peuoBHHH, HAQTONPONYKTH, AETEPreHTH, (JeHONN, NECTHUMIH, BawKi

METAITH, f:lesu{i cneauivHi  IHIPEAIEHTH, ' BHIHAYAKOTLCE TAKOWK Temreparypa. i
KOJNROPORBICTh BOAH.

Yei nyHKTH CNOCTepeskeHs 3a piBHeM 3abpyAHeHHA BOX CYHIi NOLUAIOTECA Ha
HOTHPH KaTeropii — 1o 4acToTi i AeTansHoCTi nporpam crioctepesets. Ilynku
nepwol kaTeropii posTailioBaHi B MICLSX CKMIOAHHS CTIMHHX BOA | HepecTomuiy |
3UMOBHILL KOTITOBHAX pH§ NYUKTH ApYTOt Kareropii — y padoHi mpoMuciaosux micr,
YCTb PiK | iHIIKX 30HAX, MiA4aHHX ICTOTHOMY BILTHRY.

R Lii nBi xareropii NyHKTIB BiTHOCATLCH /[0 TPYMU KOHTPOIKO B 30HAX
IHTEHCUBHOTO AHTPOTIONEHHOTO BILTHEY. :

Ha nvnkrax nepmm KaTeropu CTIOCTEPEKEHHS NPOBOAATRCH QAN pa3 y
KilbKa IHIB MO Beawkill MporpaMi, Ha mysKTax Opyroi xateropii — ogsH pas ua
Micsilb 1o TiH ke nporpami.

BaxnHBUM € BNPOBAIKEHHS B CHCTEMI KOHTDONIO 3a piBHEM 336pyﬂHeHHH
BOAW riAPOBIONOTINHIX METOIB — PE3YILTATH aHAILI3IB YKA3YIOTh Ge3nocepeaho Ha
CTaH CKOCHCTEMM BOJOHM; Ll CNOCTEPEREHHS, TAKUM UMHOM, YXKe € CKAALOBONI0
YACTHHOIO eKONOriuHGT cyxOmn.

-OcHory rizpoBionoriyHOro KOHTPOMIO CKAAAAIOTS COOCTEPEKEHHA 32 TAKHMHM
eNEMEHTAMY BOATHHX EKOCHCTEM, %K 3006€HTOC, 300MNAaHKTOH, (iTonnaHkToH,
vakpodith. Tak, BH3HAYAETBCH HMCENBHICTL OEHTOCHHX OpPraHi3MiB, 3arannua
KITBKICTB IXHIX BMAIB, KiNbKICTb BUAIR B OCHOBREX rpynax. [IpH kowTponi 300- |
diTONAAHKTOHY BH3HAYAETHCH ixHst GioMaca, KinbKicTs diTo- | 300nnanKTepos,

I'apobionoridunil xouTpons cTany Makpoditis — BUILOT BOIAHOT POCITHHHOCT
— BRIIOYAE CNOCTEPEKEHHN 33 BMAOBUM CKIAAOM, (NTOMACOW, AHOMATifMH
po3BHTKY. HaBiTh npH Bi3yanbHii oUiHUi cTavy TOBITPSHO-BOAZHUX Makpoobitis
MOXHa 3poOHTH BUCHOBOK TpPO cTyninb 3alpynHeHns sofoiimu. JleTansHa oifinka
SKOCTI  BOAM Y BMNANKY TiapoGioNOriMHHX CIIOCTEpeXEeHb TNIPOBOLHTHEH MO
CYKYMHOCTI Fiapobionorivaux nokasHuKiB — Mo iHgexcax canpodHocTi, posmaitocTi,
TOKCHYHOCTI 1 iH,

lNpu mMoriTopunry 3abpynHewHs Mopie ocofUiHB2Z yBara NpuMAiNSeTsCs
opravizauii eumipis y npubGepexhilli  30Hl, y KypoOpTHO-OIMOPOBUMX |
puborocnofapcbkux 3oHax i B paitoHax iHTEHCHBHOTC BILIKBY.

Tpy MOpPEEKMX CTIOCTEPEREHHSX BUPOOIMIOTECH CHHXPOHHE BUMIPH Ha Planux
FIMBHHAX, BKAIOYAIOYHN MPHICHHHHA Wap | U1ap cTpHOKa.

Cranuil BuMipiB 3a0pyJHeHb HA MOPE HOMLNAOTECA Ha TPH KaTEropii. .

Cranuil kareropii I i Il sigHocaTbes 40 30H nigsminenoro 3abpyAHenus,
kateropii IIi — 1o donoBnx palionis. Ha craHuisx kareropii | BuMipn poGnsarnes
omuH pas y 10-30 auis, wareropii Il — ogun pas wa micsus. Ckopouena nporpama
{onmn paz y 10 anis) BkNtOYEE BHMIp POIYHACHOTO KHCHIO, HA(TORPOYKTIE i [-2
cneunivEux inrpeaienty. Tlosna nporpama (oaun pas y 30 IHiB) BKMOUZE BHMIp
HaTONPOAYKTIB, XJIOPOPraHiMHWX NECTHLUHIIB, BaXKMX . MeTanis, dexomnip,
AerepredTis, creumdivHMX  (HCpeaieHTiB, & TAKOX OCHOBHHMX MOK&3IHMKIB

cepelOBHIZ | €NEMEHTIR  TiApOMETEOpPONOTIHHOrG  peskuMy.  MOHITOpHHT
3a0pY/HEHHS TPYHTIB Y CLIBCHKOrOCMOAPCBKHMX  pafioHaXx BIUIOMAE  BHMIp
ammmkosoi  kinekxkocti JUIT 1 jioro wmetabonitie. rexcaxiopuMiiorexkcany,
rpanosony, Metadocy i iHIUMX TECTHUMAIB, BAWKAX METANB, MONIIMKIIYHNX




BYFIEBOAHIB, @ TAKOK COCTEPEKCHDL 33 NOKAIHHKAMH AkocTi TpyHTis. Y rpyrax
0613y [IPOMHCIIOBHX eHepreTHUHNX 06'€KTiB | AOpIr BH3HAYAKOTHCS pissi MeTanu,
Bens(a)impen, nonixnopbidenian (TIXB). B ycix 3oHax 1poBOAATbCA BEMipH 3MicTy
[epepaxoBaiix 3a0pyIHIOBAYIB ¥ [PYHTI, & TAKOX MPOBOINTBCA BMMIDY HOTOKY
3a3HA4EHHX PEUOBHH 3 aTMocdepu (ANd LWLOTO NPHBOAMTLCH 20Gip Npod MicsHHux
BUOANaHDL | Npo6 CHIrY HANPHKIHLI 3UMH).

TlincHCTEMa KOHTpOMC 3aBpyjHeHb HA PEriOHAILHOMY DiBHI BIAPI3HAEThCS
Bim onucadoi (Ans 30H JHTEHCHBHOTO BMNHBY) GBI WIHPOKOW MEPeweo
CrocTepeRenb (1% NOBEPXHEBHX | MOPCHKMX BOL), ONHAK BMMIPH Ha uiH Mepexi
npogomAThcs Ginbit pinko | mo menn Bexmkii nporpami. Tax, aas xouTpomo
3abpy/HeHb BOZ CYNI HA LBOMY DiBHI spejieni ctanuii kateropil [ (momicsuni
CTIoCTEpeXeHNs 110 CKOpoueHil nporpami i BumipH no noeHiit porpami, CoNy4YeHi 3
OCHOBHHUMH FiPONOITHHEMA (a3aMH).

KouTtpons 3a6pyaHens aTMocepHORO NOBITPS, BOA MOpiB i 'pYHTY ARS 11ROTO

“piBHA BILTHBY NPHUMHKAC O KOHTPOJKO B 30HAX JHTCHCHBHOIO BIHBY, a B JAKHX
BHMAZKAX — 70 KOHTPOME Ha QOHOBOMY PiBHL,

MoBcloAnMit KOHTPOI» 3a0pyaHeHb Ha perioHatsHOMY piBHI ocobmuso
RAKIMBHH 478 LIMPOKO DPO3NOBCKKCHMX 3a0py/HIOBadin: A1A BOAH — e
HadTOMPOIYKTH, JLIf aTMOC(EPHOro MoBiTPS | IHUMX cepefosHil — L€ IBOOKHC
CipKH, NPOAYKTH if NepeTBOPEHb i NPOAyKTH rAOGATBHEX PaliCAKTHBHHX BHTANAHD,
110 TIOWIHPIOKTHCA HA BETHKUX TCPHTOPIAX.

TNpuknanoM perioHafbHOro Nigxomy 2o KouTpomo 3abpymneHs (i iHIMX
BIAMBIB) € BH3HAYEHHS "3amacis” MOBrOXMBYYHX pPajioHyKniAiB Ha TepuTOpil
Yipailuu, Taknx, 1K W05 | *'Sr, a Takow NoTYRHOCTI 003K (i I030BMX HABAHTAKEHE)
¥ TIOBEPXHT 3eMIli 33 PaxyHOK [PHPOAHOT pajioaKTHBHOCTE | rnobanehux BUMaNaHL

" INTYMHHX PaliOaKTHBHMX {30TOMIB (WO YTBOPHIHCA B PE3YALTATI ICHHTIB AXEPHOT
36pof). LieH BHA KOHTPOAHO BAHIbKO MPHMUKAE 10 KOHTPORIO Ha (JOHOBOMY piBHI.

Jlng 3niiicuenHs 3a3nasesol pobotd notpibHo mpoBenexHs perynapHux (ane
He 4acTHX) PA3OBMX BMMIpiB, LI0 MOWYTh 3abe3NeHyBAaTHCH NTAKOBHMH raMMa-
3fioMKaMM (BMMIpH raMMa-BHTIDOMIHIOBAHHS 3a3RAYEHUX panionykninis). Hacrora
3HOMOK BH3HAUAETHCA MOMKIHBOK WRHAKICTIO 3MIHA 0BCT2HOBKH (KOHUEHTpauii
‘paliouyKiifie | ROTYXHOCTEH [03 ramMMa-BUNIPOMIHIOBaHbL). 3 oraday Ha Te, WO
3affacH  TakuX 130TONIE MIHMIOTBCA JOCHTH IIOBUILHO (38 paxyHoK po3nafy,
HeBETHKHX Ti0 IHTEHCHBHOCTI BHNaAawh iz crparocdepu i mMirpauii}, y aannil yac ue
Gibil IeKiThKOX BiNCOTKIB ¥ piK, JOCHTH NPOBCAEHHA TAKHX 3HOMOK OfAMH pa3 ¥y
‘Kifbka pokis, 3aificHenns oaniel 3foMky Ha Tepuropil KpalHu NPOTATOM ACKLIBKOX

“ MICALIB € MPAKTHYHO PA30BO0, | NaHi MOXYTs ByTH excTpanonsosawi 6e3 jcToTHol
" IOMHIKH A0 CepeaiHHOTO ANg 3HIMARLHOrO iHTEPBANY Yacy MOMEHTY.

Mpuseaemo pesynbTaTd Takol ramma-sfioMmxd. Ha man. 4.1 nokazaHuit
‘poznogin  rnoBamsHOTO 3anacy "*'Cs, ToBTO KinbKoCTi pajicaKTHBNOrO I30TOMY
lte3ito-137 Ha oZHHNINO o (MK /M), '
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Mamqumc 4.1 - Poznonin 3anacy "'Cs (mKn/xm®) na TepaTopii CPCP:
I~ Tynnpa i nicorynapa, H — xeoiinait nic, 1 - amimasnit aic; 1V — nicocren i eren.
V - ganismyerenn, VI - nyerens.

Ha Tepuropii xomumsoro Pagsucbkoro Coio3y cepeans koHueHTpauis W Cs
ckmagae 92 mKu/km®. Posnoain i30TONMy UE3i0 MO TepHTOpil KpaTHH HOCHTL B
OCHOBHOMY 30HaALHMEA xapakTep i3 MaKCHMalbHMMWE DiBHSMu 3abpymHeHHs 100-
175 MKu/em® y wmpoTnoMy nosci 50- 60° niswiumof INMPOTH. Y TIPCEKMX padonax
piBHi 3a0pyaHenHs 3GINbIIYIOTECA 32 PaXyHOK OLIbUI iHTEHCUBHHX BHIIAJAHh ¥ LHX
paioHax. 3abpyaHerns no BCik TepHTOPIT HOCHTEL NNAMUCTHI XapakTep — BHIAAHHS
3 aTMoc(iepH 11e310-137 KOpentoe 3 KLIsKICTHO ONaniB y aHoMy paiowi,

JlaGopatopHuit aHaltia NoKa3as MOBCIOAHY KOPERALI0 MK KOHUEHTPALiSTMH
AOBTOMHHBYHIX 130TOMIB 137Cs i ¥sr (QOSr i3 iTaka He BM3HAYAEThCR). 3 norpiwHicTio
ne Biabi 10% 3amac *'Sr Moxe OyTH BU3HAYEHHH 32 TONMOMOTOK CTH BB THOLICHHA

N gs.= ,54qc, {4.1)
(koeiUieHT ¥ UBOMY CHIBBiJHONICHHI HEIHAYHO MIHAETHCA HIS PIZHMX rpyHTIB).
CepenHiid 3anac #3, PO3paxOoBAHH TAKHM YMHOM, CKIAjlae ANS TepHTOpH Haloi
xpainn 50 MKn/un. :

MotyxknicTs o3 ein ' Cs HAa TIOBEPXHI 3eMii cknajac B CepenHbOMY
0,6 mxP/roa t Mowe GyTH 3Halinena ans SyAp-9K0ro paliony 3t cniBeiAHOIIEHHS

P=6,510"g, 4.2)
e P—ymxPlrog, g—y MKu/kn’). '

3uina npuseseHoro xoediitienta 3e'3ana i 3arnubnennam "Cs y rpyuTi, wo
CHIBHIILE YCbOrO BHPAXKEHO HAa OPHHX 3eMisx — y pafloHax pinai noTyxHicTe Qo3w
Moxe O¥TH Hik4e B 2,5 pazu.




Kapti' po3noaity MOTYKHOCTI 103H MO TEpUTOPil KOAMIUHBOTO CPCP Big
pUPOIHEX PATIOAKTHBHAX eneMeHTiB MOKa3yTh, IO ueﬁ' PO3IOALN BU3HAHACTHCH
TUIAMH [PYHTIB | TipPCBKMX NOPiA, (10 MICTATh Di3HY KiNBKICTE PAMOAKTUBHUX
elleMenTEB — YpaHdy, Topilo_i Kaﬂi}(): - - }

Brecok noTy#KHOCTI Zo3# Bl Cs y 3arajibHy NOTYXHICTh 203K B AAHHH Hac
Hepeaukuii — BiH ckrnazae npubansHo 10% NoTyXHOCTl [03M Bil TIPHPOLHHX
PanioaKTHBHHUX ENEMEHTIB Y TipCBKMX [OPONax i rpyHTax. _ :

" 3oBHiUKEE PIMHE OIPOMIHEHHSN Ha repuTopii komuimusoro CPCP (Ha notaepxni
3eMAi) 3a PaxyHOK TPHPOARHX i wrydAnx  paaioHyxminis _ KocmidHOro
‘BHAIPOMiHEOBARHSA KOTHBAETHC gin 50 (y soui Tynupn) 1o 90-95 Mpan/pix (ly crenax i
fycrenax). Y jeAKWX TiPChKHX - padoHax 1038 MOxe OyTH 3HAHHO 61.1]:!_]..!6 (3a
PAXYHOK DaXiOaKTHBHOCTI TiPCHKHX nopia i 3GINbHICHHA 3 BMCOTOIO XOCMIMHOrO
BunpoMimosannsa). Tlpusesenwi MPUKTAX BH3HAUCHHA 3anacy PALIOAKTHBHAX
i30TOMIB . Bl T/0GATBHMX BMMANaHb € OJHOYACHO 1 [PHKNAIOM  KOHTPOIEO
3a6pyAHeHb Ha QOHOBOMY piBHi, TOMY TO A03BONAE BU3HAUATH nari 3adpy AHEHHS B
Oyab-SKHX 30HAX, ¥ TOMY qucni 1 Halmeni 3abpyIHenix. N . '

Macogi orosi crocTepexerns 3a0pyaHeHb BOL CyLl | MOPIB POBOASTE 3i
- cvanuiii kareropii 1V 1 111 signosiaro. Ha uux CTAHIIRX BUMIpH 3TIACHIOIOTLCAL IR
Bojl cyllli — 110 3araibHii mporpami rifponoriunmx cnoctepexess (1 pa3 y ce3oH),
AN MOPCBKHX BOA — TI0 momuiii Nporpami Takok 1 pa3 y cesod. Y 3ajauy Lux
CTAHLIH BXOASTH CHOCTEPESKEHHA 33 HOHOBUMH piBHAMHU 3afpyAHEHHS, 1X CE30HHOIO
i piYHOIO MiHIHBICTIO. _ o

Jlo (oHOBOTO PiBHA BIHOCATLCS BUMIPH Hinei Hix Ha 70 CTaHUIAX XIMITHOTO
cxknafy onaiis no fporpami BMO (ueit BRI CTIOCTEPEKEHb BIANOBIAAE BAMIDAM Ha
perioHANEHOMY PiBHI). . N

JIns  KOMMNEKCHO! OUIHKH CTaHy NPUPOIHOro cepeopuLIa,  [TULIAHOI
AHTPOTIOTEHHHM BILIMBAM i B [1EPIUY Hepry BOAMBY 3a6py;menb Ha GOHOBOMY piBHl,
norpibha Oyna NOCTAHOBKA KOMILTEKCHHX JOCTiKeHh v palioHax, ChelanbHo
obpanux 218 uuX uinei. ' '

Tyt oprakizosasi GiocepHi 3anOBIIHHKA Ha Basi ICHYIOUHX HH 3an0BIAHHKIB
crauionapis. :

KomniekcHa [1porpama cnoctepexens y Giocdeprux 3aM0BIIHMKAX BKIIOYAE
BUMipn 3a0pyAHeHe Ha QOHOBOMY pisHi, BupdenHs peaxuii 6loth Ha W
3a6pyIHEHHS, 3 TAKOX HEoBXiaHi CymyTH] riIpoMeTeopoNToriuHi CIOCTEPeNEeHNS | €

& Taxul CNOCI6 CKNAL0BOK YACTHHOIO EKOMOITIKOTO MOHITOPHHTY.

BoHOBI CTOCTEPEMEHH OpraHizoBadi Takox Y paHoHax BHCOKOTIPHAX
ALOJIOBHKIB HA LLUIHXY BEAYHOTO TNOTOKY, WO ofiepisye MBHIMHY TBKYnO (BOHH
BKMMOUa0TE aHanis npod cHiry i aboay).

Ha Ga3i 030HOMETPHUHHX CT2HLIH OpraHizoBaHi CMOCTEPEKEHHA 33 CTAHOM
o3oiochepd (BHMIp IHTErpaNbHOTO 3MICTYy O30HY) Wi crnocTepeKeHHs Tako¥
BINHOCATBCE A0 (oHOBOIC, POSIIMPEHHA TAKHX CIOCTEPEREHb BUMAarac oprasxizanin

“BaMipy npodinis osony i 3micty ¥ pepxHiil atmocdepl Maaux aoMimoK, WO
BMIMBAKYTH HA O30HOBHH 10ap. )

Yes indopMauia i3 30H i3 Oyar-akuMm PiBHEM BNAWBY 5K EKCTpeHd, TaK |

y3araisHeHa 3a BHIHAuCHi iHTepBanM “acy HajAXOIWTH I3 CHCTEM KOHTpOO

tid

salpyaHens vy 3auikasleri opradizauii, 3sudaiino, Haitbiliblle onNepaTHBHO i3 30H
IHTEHCHBHOTO BILTUBY.

Sk BiasHauanmacA CHCTEMa KOHTPOMIO 3a0pyaHeHs NMPHPONHOTO CEpeioBHINA
nobyaoBaka no iepapxivHoMy opuaunmi. [lepsusHolo cTyminH (piBHeM) € NyHkT
(MyHKTH) cHOcTepexeHHd, BiAKina indopManis nepenacrses B ueHTp 6opy i
obpobin indopmauii. A1a aBTOMaTHIOBAHO! CUCTEMH, POSBMTOK AXO01 3iACHIOETHCE
B JaHKH Jac, NEPBHHHOKW CTYDIHHIO € NOKANLHA CHCTEMA, L0 O0CTYTOBYE OKpPEMHi
paiion, Micro. Ll cTymiHe CKJafaeThcs 3 ABOX YACTHH — KOHTPOITGHO-33MIpHUX
cTaHLil i 004HCNIOBANBHOTO LEHTPA.

V uenTpi 36opy indopmaiil (oburcrroBanbioMy HeHTpt) Aani ofpobnsioTscs,
COPTYIOTHCS | MepenalTLCA Ha HACTYHHH PiBeHb — perioHaNBHRI (TeprTopianbumii)
oGuucmosansii uentp (POL, TOL). I3 3asnavensx ueHTpis iH{opmaLis npd
3a6pyOHEHHS [PHPOAHOTO CepesIOBHINA [EPENAETLEH  MICUSBHM  3AUIKABISHHM
opraHizalisM.

TpetiM piBHEM CHCTEMM € POJOBHHH LEHTP JlaHuX, Y SIKOMy 30HpacThes |
y3aranbHioeTses  indopMauis mpo  3abpyaHeHHS [PHPOJHOrO CepenoBdiua B
sracLutabl KpaiHs.

Moxnueuii 1 npomixiuii pisers — 30ip 1 yzaranbHeHus AaHMX npo
3afpyQHEHHS PIZHHX CEpelloBHUL B ODUMCIIOBANLHMX LEHTPAX HAYKOBO-AOCHIAHHX
IHCTUTYTIB, BLUITOBINANBHHX 3& BIANOBIAHI HanpamMkH podit (Takumit 36ip
3NIACHIOETECH Mapajienbio, Oe3 3aTpHMKH fepefadi JaHWX Yy [ONOBHHHE LEHTp
Janux).

Y 3a3uaueHsx UEHTpaX 3IHCHIOETHCH  JAeTANbHME  aHajdi3s  OTPHUMaHOi
inthopMauii, aocaifxkenHs ocobinsocTell 3a0pyIHEHHA NPHPORHKX CePENOBANI, WO
CMOCTEPIrAI0ThLCS.

ABTOMATH3ALIS BAMIDIB IPOBONKTECA ANA KOHTPOMO 3abpynHens AK NOBITPS,
Tak | BOO cyuri i mopis. Tlepuli NOKaTLHI ABRTOMATH3IOBEHI CHCTEMH KOHTPOMIO
3abpynnens atmochepn crBopiooThed B Kuewi i Xapkori. Crsopeno . mepiny
JOCBIJUEHY CHCTEMY ABTOMATH30BAHOTO KOHTPOMIO AKOCTI BOMK HA P. Axinp,

Ha aBTOMATH3IOBAHMX CTAHIIAX KOHTPOSNK 3a0py/HeHb BOAW BHMIipAIOTHLCSH
TemnepaTypa, pH, ¢H, enexTponpoBiaHicTb, MYTHIGTE BOIH, PO3YHHEHHH KHCEHD.

Po3pofnsorbes BETEKTOPH 3 BMKOPHCTAHHAM iOHCENEKTUBHMX €NeKTPOJLR |
{HLIKHX MeTOAIB Ans Be3YTHHHOTO BH3HA4eHHS ioni xnopy, ¢ropy, Midl, HIiTpaTis,
1iaHiniB, a TAKOX aMiaky, CipKOBOAHID, MEPBHHHOI GioNoriMHOl ApOTYKILT.

Hazani nepeabauaeThed komiHOBaHE BUKODHCTAHHS ABTOMATH3ORAHHMX
GesymuHanx cnocTtepexenb (in sity) i3 nabopatopuxmu aHaiizamu npo6 soad. B
ABTOMATHM30BAHMX CHCTEMax nepeafauyacTbes MOBHA ABTOMATH3Alis oOpobku i
nepenadi JaHux,

Jepxasnomy ob:iKy niangraioTs yci soau, yei soadni o6'ekTH, 1O CKNa1al0Th
enMHMI AepXABHME Boasmui Qonz KpaiH¥, a TAaKOX BHKOPHCTAHHA BOJL ycima
BOIOKOPHCTYBAYaMH | MIAIPHEMCTBAMH, OPFraHilanisMu i yCTaHOBaMH. 3asnaveHa
CHCTEMA CKIRMAETBCH 3 MEDEXi CIOCTepexeHb, ofepxaHas, obpobkw, nepenaut,
36epereHHs | NPEACTABIEHHS 3aLliKaBNeHnM opranisauiam indopmanii npo crau ycix
BONAHMX OB'€KTIB, & Takox iHdopMaLii NPO BUKOPHCTAHHA ROJ i TxniH akocTi.
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~ Opranamu MiHekonorii sabesnedyeTacs ICPKaBHAH 001iK BOASHHX pecypein
(kpim ni3emMuux), To6TO 001K NPHPOAHGT CKJIA/IOBO] TIPHILIIHBY OBEPXHEBHX BOT, |
opraniiailis cnOCTEpEKeHb | KOHTPONk 33 PiBHEM 286pyaIHEHHS BOA [0 (HIMUHKX,
XiMiYHHX ] Flapo0ionoriaHHX TOKa3HUKaX,

MinicTepcTBo  reonorii npoBoauTh 06X pecypeis niaseMHdx  Bop,
CMOCTEPEKEHHA 32 TX PEIKHMOM | AKICTHO.

Jlepxarnuii o6k BOA MO Po3almy "skicTs BOX" 3MIACHIOETHCA B paMKax
cayxBy  crocTepexeHs | KOHTpomo 3a 3abpyanennaM of'extis  FpupoAHore
cepencRAILA.

Jlepsapnuii obnix Bo/ i BenerHs [epiaBHOTO BOSHONO KajacTpy BHXONAT
‘38 pAMKH MOHITOPHHIY 3a0pyZHcHHA MPHPOIHOro CEPEAOBHMLIA, ane TICHO 3B'A3aH] 3
HHM § 3 OUTbll LIKPOKOIO CHCTEMOK) MORITOPHHFY AHTPOMOTEHHMX 3MiH CTaHy
HABKOJHLIHLOIO CEPENoBHILA.

CRoeuacHe TNOMEPEMKEHH NPO BHCOKL piBHi 3abpyIHeHHA, a  Taxox
HOCMPUATTHBI 7S BUHMKHEHHS TAkWX PpiBHIB 3a0pyRHeHHs MApPOAOTIHHMX 1
METEOpONIOTIMHHX YMOBaX [03BONAE BYACHO BXKMTH 3aXOMiB 1o Jiksigaui um
NoNepeaKeHHIO TaKuX 3a0py1HEHD.

Hanpukian, Monepemykenns Npo HECOPUATIHBI METEOPOTOTIHHI YMOBH Aae
MOMUTMBICTS BAMWTH e(EKTHBHMX 3aX0AiB OpraHizauifHoro i TeXHONOTIYHOTO
KAPAKTEPY M0 IMEHIIEHHIO BHHUKHEHHA HebesneyHHX PiBHIB 3a0py AHCHHS {nepexiz
HA HM3BKOCIPUMCTE TANNBO, 3MeHweHust notyxHoceti TELL oDMENKEHHH BUNYCK
aBTOMALLHA Ha By THII MicTa).

MaiipaxxnuBilIWil KPOK MO PeryJOBaHHIO CTaHy NMPUPOIHOrO CEPEeoBHMlLA —
BHSBNEHHA xepen 3a0pyiHens i BCTAHOBIEHHN KOHTPOJIC 33 HHMH LISXOM
oOMexXeHHS BUKHIIB 3aBPYAHIOIOMMX PEYOBHH 1| YBEACHHA TBEPANX HOPM Ha TaKi
BrKHzH. Macoea po3poGKa i BIPOBAAKEHHS HOPM TPAHHYHO JOTIYCTHMHX BHKHIIB ¥
NPHPOAHC CEPelOBMILE MOYatMcs THCAS TPUAHATTA  3aKOHY TIPO  OXOPOHY
aTMocdepHOTO NOBITPA.

KouTposib 3a AXepenaMH BUKHIIB 3a0pyIHIOIOMHX pevoBH B aTmocdepy i 3a
IKepenamMy CKMAAHDL Y BOLY 3AilicHioeThest MiHekostorii.

Jlo nificHOro 4acy JOBEpLWEHE BHABNEHHA BCIX JUKepen 3abpyinenss —
[pOBEJEHA 3JATATLHOCOK3HA IHBEHT2PH3AUIN [DKEPET BHKHIB 3aBpy IHIOKUHX
pesopiH B aTMocdepy i iHwi cepenosHia. Y pesynbTarti iHBenTApU3ALTT OTpUMaHI
XapaKTePHCTHKH BUKHMIIB [0 OCHOBHMX MIAUPHEMCTBAX PI3HMX rasyseH HapoaHore
rOCNIOAAPCTBa, OCHOBHUM EKOHOMIMHKM pafionaM i Maiiice mo 50 micTam.

32KOHOM NPO OXOpPOHY aTMocepHoro nosiTps nepeabadenie BBEJCHHA HOPM,
1o OOMERYIOThL BUKMA OY1b-KHAMH JKepenaMH 3a0pyRHIOIOUNX PEUOBHH i Gyab-AKi
WKIANMBI BILTHBH, ¥ TOMY HHCI, W10 OKa3ylTh HECTIPHATIHBHA Brive A CaMy
aTMmocepy.

PospoGka Takux HOPM NOBHHHA [(OYHHATHCA 3 BH3HAYEHHHA EKOIOTHHO
HOYCTUMOTC BIUIMBY | A0TYCTHMOrO BIUIMBY Ha JIOZHHY, BUPODJEHH: HOPM, 110
oB6MexkyI0Th Takuit BILTHB, HanpHKas, Hopm [ K y npupoiHux cepenoBHILax And

" moaunn, puborocniopapesknx K i TJEH Ha exocweremy. JHani BHPOONAIOTECA
KpuTepii, crpaMoBaii Ha OOMEKEeHHs BHKHIIB JiKepenaMu 3a0pylHeHHs, — HOpMHY

b

['/IB 3a0pyAHIOFOYHX PEHOBHH ¥ HABKONHIIHE CepeIOBHILE, 110 TOBHHHI TyTHHATHCH
3 ypaxysaHHaM Jorpumants Hopm [JIK i TJEH.

B Vkpaiui po3pobnera | ynpoBaleHA BeHMKA KINbKICT: HOPM, 110
KOHTPONTOKTE PiBeHh 3abpyauenns nositpa. Hopmn ['JIK (canitapHo-ririeniuni
HOPMH, KPHTEpIEM AN BCTAHOBNEHHA AKWX € 3a0esneucHHs 3/0pOR'S HaceneHHs)
pospobniesi Aas 263 XimidHMX peucBun i 47 Txnix xomGinatii; pospobnmoThes
HOPMH FPAHHYHO ZOIYCTHMMX HABAHTAKEHD /1A CKOIOMIMHHX CHCTEM.

Upn BupofiedHi wopm B HeoOxiiHO BpaxOBYBATH BENHKY KinbKicTb
tdhaxtopie: riIpoMeTeOpONOriuHl XapaKTepHCTHKH, pesbed, ponoain (y npoctopi i
yaci} jaxepen 3a0pyAHEHHS | KOHTHHIEHTIE HACENEHHSN 1 EKOCHCTEM, HiZAAHWX
BIUTHBY, Yy TIHBICTE PI3HHX OPTAHIIMIB IO BINHBIB.

N .Y BHNAJIKY AKLIO JocarHenss sxoi-uebynn obrpyHToBaHol (Mo caxitapHo-
ririeNivHEM 49 eKOTIOTIHHHM KPHTEPIAM) HOPMH B AaHUH MOMEHT HEeMOKIIMBO N0
EKOHOMIYHMM 44  HAYKOBO-TEXHIYHMM PO3YMIHHAM, JONYCKACTHCH BBESJEHHA
THMyacoso noroaxerux Bukuais (TTIB) i3 nocTynosuM, cxiguacTim nepexomoM (y
BH3HAUYEHHH TepMiH) 10 BcTaHoBIeHO! HopMi. GIHAK TAKAH LUISX MOWITHBHH TiNBKH
32 YMORH Oe3feyHux PiBHIB BIIMBY Ha TIOJHHY | HelepeBHIEHHS KPUTHUHMX PiBHIB
AR eKocHCTeM. Y [IPOTHBHOMY BHFAIKY BHMAraroThcs “3abopoHHi” pitnenns
CTOCOBHO THX 4¥ {HILMX JKepen 3abpyIHeHHS,

Hopmu I'/IB BBOIATECY 0pHOYACHO ANS BCIX THX DIANPHEMCTB, BHKMAN AKHX
3afBpyaHIOOTE aTMoctepHe NOBITPA Ha TEPHTOPIl MicTa 4K HACENEHOro NYHKTY,
TEKHM YHAOM, AOCATAETBCA ONTHUMI3AUIA JONMYCTHMHX BHKHIIB BIid CYKYNHOCTI
nepen. [lpw pitenni uied 3apa4i po3rnsnaeTbes Kinbka BapiaHTiB | BHOMpaeTLCs
7off sapianT, 3ailicHeHHs sKOTO YABNAETHCA HAHGITRIN MpOCTHM, BHUMAarac
MiHIMaBHHX BHTPAT i BeAe A0 HAaiKpalllkxX pe3yabTaTin,

KomnjexkcHa oprafizamis poGiT 3 ypaxyBaHHAM MOXIHUBOTO PO3LIMPEHHA
dyaxuili pagy ™idicTepete i BiomcTR (0cofiMBO B MACTHHI BCTRHOBMEHHS |
HaCTYNIHOrO KOHTPOJIKO 33 AOTPHMAaHHAM HOPM i cTaHaapris, WO 0OMEKYHOTE f0
JOMYCTHMMX 3HAYEHb BHKHAH 3abpyJHICIOMHX PEYOBUH DI3HUMA Kepenamu)
AOIBORMTE Yy Hawndl xpaini 3adesmeunTH  edexTUBHMEA 3AXHWCT NPHPOAHOTO
CepeNoBMINA Bijl aHTPOMOTEHHWX BIUIMRIB i B mepily 4epry Bid 3abpynueHn i
30eperTH BUCOKY AKICTh MPHPOAHOTG CEpeOBH LA,

OpraHizalis MOHITOPHHIY aHTPOIIOrEHHHMX BIUIMBIB | B nepwy 4epry Bix
3a0pyAHEHb HA HaioHAnLHOMY pishi (i y4acTb y rnofanbnii cucTeMi MOHITOPHHTY)
pH3naHa neobxinHowo B OaraTeox kpainax. [Tpd ubOMY HAHBAKAUBILE PHCH CHCTEM
MOHITOPHHTY B PI3HHX Kpaidax MOBUHHI OyTH OQHAKOBHMH, NOBHHHA OYTH €1uHa
KOHUENHIA MOHITOPHHTY, UG BKIKUae 3/lilicHenss CHOCTEpEXeHb, OUIHKH ]
TIPOTHO3y CTaHy MPHPOTHOTO CepesoBuia, yHidikauii BUMIPIB, €XVHE BH3IHAYEHHS
NPIOPUTETHOCTS TIPH CTIOCTEPEIKEHHAX, BHPOONSHHS OLINKY KPUTEPIiB, OUIHKM cTany
PMPOAHOro ceperoBHinia i 1.1, OIHAK 04EBH/INO, WO B KOXKHIN Kpaiki Taka cucTeMa
HA3yETHCH HA (CHYIOUHX CHCTEMAX CIIOCTEPEXeHb, WO HEPIAKO BiAOHBAIOTL JKOIOCH
Mipoio OpraHizauiiiy CTPYKTYPY KepyBaHHS roCnozapcToM y Aaidl kpaini. Tomy
LiKABO POIFASAHYTH CXEMY OpraHizauii CHCTEMH MOHITOPHHTY B AKiH-HeOyab KpaiHi.

Hixue BHKNAIACTHCH [MAXID A0 Opradizanil MOHITODHHCY [PHPOIHOTO
cepeaokina y BenwkoGpuranii, '
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- - Opranizalifi OXOPOHH . HABKOIHUIHBOTO CEpEAOBHLLA Y BenukoGpuranii He
aRAE coboI0 €IMHOT, 3a3AETib CNAaHOBaHO] cHCTeMH (¥ TB'I3KY 3 TPUBATICTIO 1Y
thopmyBaHHKs).

Cepen 3a1a4 B oBnacTi OXOPOHH HABKOIHIIHBOrO CEPEAOBHILA HA Neplue
MiclE CTABIATHCS MUTAHHS, 3B'%3a8i 3 MATPHMKOIO KHTTH JHOAKHH | HOro 3/10pOR's,
3aXMCT TBAPHH 1 POCAMH, K BUKOPHCTOBYHOTBCS TIOAMHOIO, HTAHHA pekpearii i
npoGneMa 3MeHIeHHA Oyib-AKHX HECTPMATIHBAX HACIUJKIE Ha HABKOAWLMHC
cepenoBHIe.

Benwiky ponp rpac GopoTsba i3 3a0pymHeHHSM s sanoGirauns 30UTKY
3710poB'I0 FOAMHH, @ TAKOXK A8 38XUCTY NPHPOTHOIO CEpeoBHIa. Ocobnuea yBara
IBEPTACTHCA Ha BHBYEHHS HACTIAKIB, edieKTH AKHX MOXYTh 6yTH BHABIEHI THize
yepes TPABANHHA dac. .

Y Benukoﬁpu'ram; MAETBC CHCTEMA 3aKa3HWKIB, HALOHANBHHX napm
senersx MOACIB NG 3axuCTy 1 36epeskens Giomorianux cucrem, ans Goporsbu i3
2a6py/IHEHEAM OPraHi3yeTheA Ha AOJATOK 10 iCHYRUHX MIp CHCTEMA MOHITOpMHIY
3a6py)1HeHh :

CuctemMa MOHITOPHHTY CTBOp}OC’[‘bCﬂ y BenuxoGpuranii BionosioHo o
'HafBHWX HECTATKiB, 4 OTPHMAHI Pe3YNbTATH BHKOPUCTOBYIOTBCA I NPUAHATTH
pilteHs ¥ KepyBaHHl Il nporpama noBHAHA 3a0e3MeUnTH CROCTEPEKEHHA AK 3a
NPHYHHOIO, Tax | 33 edeKToM BILTMBY; METOIKO MOHITOPHHFY € BU3HAYeHHR 3B'A3KY
MiX 3MiHOW piniB 3a6pynHeHHs | Hacninkamu Takux 3abpyxHeHb ANA Gionoriunux
CHCTEM, o _

BaxiHBiM I OPraHizauil MOHITOPHHTY BH3HACTHCA CKOHOMIMHHH ACHeKT.
TaKuM YHHOM, BH3HAYEHHs 0alaHCy MK BUTPATAMH HA KOHTPOJbk 1 PEryOBAHHI
3abpyaHeHHs | {HWMME NpOrpaMaMH OXOPOHH NIPUPOAH BHMarae TOYHO! | BeNnHKol
iHGbopmauii.

Mouitoprur y Benvkofpuranii Oy IyeTbCs NO ABOX HANPAMKAX:

1) KOHTpONs SKOCTi, TYT ONCPATHBHO OLIHIOETRCE "IO BiabyBaeTbeA" —
[POBOIATLCA BUMIDH BIOMHX 3a6pyAHIOBAYIB, BHIHAUAIOTHCS CTaHJ].apTH Ha TaKi
3a6py/AHIONOUT PEMOBHHH NS HABKOJIHIIHBONO CEpelOBUILA i 3N0pOB'A TIOXHHH;

2) HanpsAMOK, Lo XapaKTepu3yeTses Ak "MUABHICTS, MepeabaunneicTh”; TYT
MOBa i€ TIpO HOBi MOXTHBI HeBesnexy — PO HOBi 3a0pyAHIOBat|, HOBI OTPYTH, NP
“HoBI tposeK B peakuii GiOTH Ha il pI3HUX PEHOBHH, HOBI XBOpoOy. [In uiel YacTARK
MOHITOPRHFY 0COBAMBO BAXKTHRA OLiHKA edeKTiB, 110 3'HBNAIOTHCA.

Ocobnusictio nobynoRs pisux cncTeM y Beaukobpuranii € Te, WO
- ginnoBIIANLHICTS 38 CHCTEMH HOKNAIREThCA Ha MiCLEBi BAaaH, i, IO ocobnuBa yBara

NPUINAETBCH  TICHOMY  CIIBPOBITHULTRY MiX  HaCeREHHSM | ApHBATHUMM
“ KOMIOAHIAMH. ) .
: TakaM uuHOM, Xoua y DBenukoGpuranil i icHyloTh fgeski nalloHambHl

“riporpamil, OCHOBHI 3aX0AH B 00JACTi MOHITODWHIY TIDOBOAATLCA Ha JOKATBHOMY
pisHi. BinaHayuMo Asi FOOBRI NporpaMu HArnALy: HAUIOHANLHY CAyXOy KOHTpOMO
3a6pyaHeHns atmocdepH i cyxby koHTpomo 3alpyanenns pik. O6nasi nporpami
NPeNCTARNAITH CBOY PE3YNbTATH Y BUII KapT piBHiB 3a8pyanenHns.

"% [lpoeeneHi BMMIDH [OKa3an¥ rapHy  KOpeNsuilo Mik  OTpUMaHMMH
KOHLEHTpAIliAMK 1BOOKKCY CIPKH | My i pO3PaxoBaHWMH (MO KiAbKOCTI i THTEM
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NATHBA, WO CNANHETLCA,) BHKHAMHE (i [KepenaMu) 3a0pyIHEHb, a TAKOXK acTOTOo
3ax3_0p103aHOCTi HacenehuA. L{s 3aKOHOMIPHICTL [J03BOAE TPOXH CHAPOCTHTH
MOHI{TOPHHT. :

Monitopusr edextie 3abpyanens — HadtBaxMBIUMAE THE MOHITOPHHTY,
OCKINBKH TIpM  LbOMY 3AICHIOETHCA KOHTpONs 34 xxcepe'raMu 3abpyAHeHHs,
KOHUSHTPALAMH 3a0DYIHIOIOUMX PEMOBHH ¥ "TapaqHx Toukax" i cTaHow 320poBR's
"KpHTHaHnX" Tpyn mwoaed, ocobiuBO CIPHIHATANBMX [0 BIUTHBY WIKiANHBUX
$aKTopiB HABKOMMUIHBOTO CepefoBHiua. Hanmpuknaf, NPOBOAMIMCA COEUiaNbH]
CTIOCTEPEMEHHA 33 JKMTeNAaMH bupmmurema, o Gynn nimgasi ennuey nigprmenny
KOHUEHTPaNil cBUHLEO.

Po3supacTeca Takox BiOTOTIHHKA MOHITODHHT 13 METOW KOHTPOMO CTany
aTMOCGEPHOrO NOBITPA (3a I0MOMOrO0 MOXIB | IHIIARKNMKIB) | MOBEpXHEBMX BOL (34
JONOMOTOK BoAopOCTeH | AeAKHX BHIIE pHﬁ}

Oauax B anrniliceknx poGorax Big3HagaeTsed, WO A edeKTHBHOT poﬁom
HeofXiaHa Oprawisalis uewTtpanizobanux inpopmMatiitHux crnyx0; yke poGHThCH
cripoba CTBOPEHHH Mepexi JaHMX "DaHHBOTO lonepedxeHHs” Mo HalGiapw
HeDe3NEUHMX XIMIUHMX CIIONYKaX, WO 3a6PYIHIOTE HABKONHIUHE CEPeaOBHLIE.
[TpopomaThCs  peryasipHi  TOKCMKONONYHI  JOCHiDKEHHS,  enigemionoriuni
ofcTexeH A, KIIHIYHI ICTIMTH.

lues pospobku Beebiunoi, yHidixoBaHOT CHCTEMH MOHITOPHHIY 3Raituiia
Bigobpaxkenns B nonosial Kopomieebkol koMicii 13 3abpyanenns HaBKOTMIUHLOrO
cepeIoBULIA.

Jaa rapmonisanii (koopawHani’) nporpam MOHiTOpHHI'y Ha pi3HMX PIBHAX Y
BenmuxoOpHTanil cTeopeHo xijibka rpyn (KOMITETIB) KEPYBaHHA MOHITOPHETOM, BOHH
3aliMaloTeca npobleMamMu  Bi3HYHMX ACHEKTIB PIIHHX NPUPOIHMX CEpPelOBHIL
{mosiTps, npicHol Bogn, Mopst i Cymi), MUTAHHAMH 3/0POB'A NOIHHM | CTaHy
OLONOriyHHX cHeTeM.

Ha ayMmky awrnidicekux daxisui, A1a owiHkW 30MTKY Bio 3a6pyaHeHs
JLOPOB'I0 NIOANHH | NPHPOIHMM EKOCHCTEMaM HeoOXIAHO BHABMTH JpKepena
3a0pyaAHeHb, BU3HAMHTH KOHIEHTpauito i BractuBocti 3abpyantosauis, wasxu ix
Mirpauii, NpUpomy B3acMOAI 3 IHIIHMM DEYOBWHAMH. Y 3B'S3KY 3 UMM ¥
Bemnkobputanil ichye TeHAGHIIS BCTAHOBICHHR [OrOIMEHHX MOKAIMMKIR HKOCTI
HABKOMUIUHLOTO CEePEJOBKILE, 110 BPAXOBYIOTH 3AATHICTE OKPEMHX (PHUPOJHHX
CEPEIOBMIL NEPEHOCHTH BHHHKAI0H] HaBaHTWKEHHR (114 3MATHICTE POSTNANACTECA AK
NPHPOOHMA pecypc, & MOKASHMK AKOCTI NPHPOIHOTC CepelOBMILA — %K Baxins
KepyBaHHA).

3aTRepKYETBCH, [0 3aX0AH  WOZO PEryIIOBAHHE  AKOCTL  [PHPOAHOIO
CEepeNOBMINA (LITAXOM 3MIHHM NOTYKHOCTI | PO3TALTYBAaHHA JXKEPEn) NOBHHHI BYTH He
CKPi3h OHAKOBHMHM, MOBHHHI BPaxoBYBATH KOHKPETH] MOKIHBOCT] CepeloBHLLA NO
po3Be/ietig | BMBegeHuA 3a0pyaHiowHX peuoBuy. Lie BuMarae scebiunoro miaxony
10 aHaRiZy HABKOMHIUHBOTO CEpPelOBHILA, BHKOPHCTAHHA PisHHX MozneneH.

Taxum unHOM, ¥ BenukoOGprTaHil BBaKACTHCA KPAlIMM MiOXiA, 38CHOBAHMI Ha
BMKOPHCTAHH] MOKAZHHKIB SKOCTI HABKOMHIUHBOTO CEPeLOBHILE, HDK HA KOHTpOTi
Iikepen 3abpyaneHs. TakWli ninxin npex'seAse HOCHTE TBEPAL BHMOTH 10
MOHITOPHHTY, BUMAarae BKNOYEHHS B NMPOrpaMy CrnocTepekeHh WHPOKOro Aianalony
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peuosyn. Oanak y Benuxobpuranii He BBAKAIOTE €IMHOIO OCHOBOW MTH Ain
CHOCTEpEXNEHRAS 33 PEYOBMHAMH N0  SKOMy-HeOyab mNpIOpMTETHOMY —CTIHCKY.
KoMmiekcHuil adaii3 BIUTMEIB 3 YPaxyBaHH#M peanbHOl 0DCTAHOBKM, BHUABICHHS
MOAKIHROTO BIUIMBY Pi3HMX PEHORMH LIE 10 TXHBOI mOABH (0coBIHBO NiKapehKuX —
fipenaparis | MECTHMLMLIB) € JOMIHYHOUHMHU TIpM HEYKOBOMY oDIpPYHTYBaHHI
MOBITOPHHTY B AaHHH 4ac.

CaMe 115 UMX Linedi v KpaiHi CTBOPFOETHCS LEHTPANi3oBaHa Mepexa AaH|X No
xiMiugum cronykaM, uio Gyne 30HpaTH ocHOBHI BinomocTi npo 3abpyaHwoui
PEUOBHHH, PE3Y.ILTATH IXHBOT NEPEBIPKY | OLIHKH CTaHy NPHPOIHOTO CEPEAOBHILA,
CTROPIOETCS €AMHMIA BaHK 1aHKX No 3206pyAHEHHIO.

CTan HARKOAWUIHBOFG TNPMpPOIHOro cepeaosHwa y  Benuxobpuranii
HEOTHOPIAHMH, MicusMR  aTMocdepHe FOBITPA i noBepxHEB BOAM ICTOTHO
3abpynreni, Lie BUMarae opradizanii JeTalbHOr0 MOHITOPHHTY, BaXKKO YCTAHOBUTH
€aMHI KpuTepil AKoCTi TIPHPOAHOTO CepeioBHlNa, BOjM B pikax Ama BCIX MicCilb,
SKICTh KOKHOTO BOZOTOKY YH PiKM po3rnslacThes okpeMo, [lonosuHa BCix Aawux no
gxocTi BoMM B pikax {ycsoro 3aswauweso Oimbm 30 pik) no BCK (Glosoriyue
CTIOKHBAHNS KUCHIO) YKA3y€ HA CYMHIBHY 4K ROTaHy AKICTh BOAM (5-7 mMr/n | Buwe).
Jlas Toro w06 TAaKy BOAY BUKOPHCTOBYBaTH B AKOCTI MHTHUE, Byne notpifho i
XJIOpYBAHHA 710 TOYKM OCBITTEHHS, KOATY/AMNIf, OCAKEHHS, DiTbTPALlS, OUHILEHHS
AKTUBOBAHMM BYFinnsM i ofipoBka o3onoM. SIKach 4acTHHA Takol BOAM 3axaiac
GiONOrUHOrG OHHINEHHS UK 3HecoNcHHA. BepxiB'a pik, AK Apapuno, He 3abpyAHeHi,
TeH/IeHLIf 3a0py THERHA PiK crocTepiracThest B Mipy HabmimxenHs 10 ecTyapiis.

Y 3p'A3Ky 3 MaloK BOAHICTIO pik BenukobpuTaii ZO3BIN HA CKUIAHHA
NOBHHHHE BPaXOBYBaTH MiHAMBI FAPONOriyHi yMOBH 0C0GHBO YBAKHO.

Boja B pikax BenuxoGpuTaHil NLAAETbCs PETENBHOMY aHanisy 0o pany
HaflBKTMBIIDNX  MOKasHMKIB, y mepwy uwepry, no pH, Temuepatypi,
C/eKTPONPOBIAHOCT] MM  3arankHili KLTBKOCTI PO3YMHEHHX TBEPAHX PE4OBMH,
JBAKEHHM TBEPAMM  PEHOBHHAM, 300i, XAOpHiam, amiaky, XCK (ximiune
crnoxuBanus Kucuwo) 1 BCK, pozurnernomy KMCHIO.

TouHicTs BHMIpiB CKINAE, AX npasuio, £20% BUMIPIOBAHOI BEAHUYHHH, UPH
Y3ATTI IPoG JOTPUMYETECA KPHTEPIH OHOPIAHOCTI (IO MONEPEHHOMY nepepizi piku)
IAHOTO NapaMeTpa.

" Bennka yBara npRAiNAcThed  y  BenuwoGpuranii  MoHiTOpuHTY 3
BHKOPHCTAHHAM TiapoGIOTOTIYHAX NOKAIHHKIB.

BUKOPUCTaHHS [aHHX MOHITOpHHIY 3apyiHeHHs aTMoctepHOro MOBITPA
{boHOBHKI MOHITOPUKT) NMEPen NPOEKTYBARHAM i GYAIBHULITBOM HOBHX DIANPHEMCTB
(enekrpocTaniii i iH.) € HeOBXIAHMM KOMIIOHEHTOM Y CHONYMEHHI 3 MOIEIOBAHHSM
MEKAHBHX 3aGPYAHEHb ¥ NPUIATaOUif 30Hi,

OQcTanHiM wacom y BenukoGpuTanii nowuploerscs NiAXin, 3e'szadui 3
EKOJIOTiHHHM aHANII0M #K 3aci0 KOHTPOJIIO CTAHY IPHPCIHOTO CepeoBHILA.

KoHTponbHi NuTaHHA

I. Tfepepaxylite ochoBrI NpHunURM i 3anaui rHOGATBEHOT CHOTEMU MOHITOPHHTY
HaBKONHILHLOrG cepeiorna (FCMHC).

2. Kinuesi uini rnofanssoro i perioHansHoro MOHITOPHHTY.

3. Ilio Bam Bigomo npo icHytouy eKoNorigHy | TeXHOTeHHY 06cTanoBKy B VKpaini?

4. Hxi BALH 3abpyaHeHt nosiTpsHoro GaceiiHy, Bol i rpywtis XapakTepsl Ans
Vipainu? .

S.Hkm!.ldlcnymﬁamn SIUACHIOETLCA KOHTPONh CTaHY IIPHPOAHOTO CepelOBHLIE B
Vxpaini?
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