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CTPYKTVYPA KVPCA

1.buonuAuKaIIMA
2.buorecrupoBaHue

3.PaAmanimoHHBIE aBAPUU U 3AIUTA
OKPY>KAIOLIEU CPEABI

CeMUHAPEHL:
OcHoBBI OMOMeTpHUH (CTAT.OIIEHUBAHUE B
OMOAOTUH M 3KOAOTHN)



Nexrmug 1:

BIIOAOTNNUECKUU
MOHUTOPUHT



OBIIIUE ITPEACTABAEHUA O MOHUTOPUHTE
OKPYKAFOIIIEUN CPEABI

1968 1. — Aoxaaarr Pumckoro kayoa « I'pyAHOCTH 9eAOBEYIECTBAY

1972 r. - Crokroasmckas xoupepennus OOH 1o oxpyxarorren
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AeHb OXpaHBI .;.
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OKPYIKAFOITICH CPEABI

2012 roa — «3eaéHad

JaCTh»

2011 roa — «/\eca:
HICITOAB3YS YCAYTH
IPUPOABD)

2010 r.: "MuoxecTBO
BUAOB. OAHA ITAAHETA,

OaHO Oyayrree'.



o DKONMOrM4YeCcKmnm
MOHUTOPUHI (MOHUTOPUHT OKPY>KatoLLEeN
cpenbl) — 9TO KOMMJIeKCHada cuctema
HabnaeHUN 3a COCTOSAHMEM OKPYKatoLLEeN
cpenbl, OLUEHKU N NPOrHo3sa N3MeHeHUN
COCTOSAHUA OKpYyKaroLlen cpeqbl noa
BO3JeNUCTBUEM NPUPOOHLIX U
AHTPOMNOreHHbIX PaKTOPOB



Kiraccudpukanmmm MOHUTOPUHT A

*IIPOCTPAHCTBEHHBIU OXBAT;

* OOBEKT HAOAIOAECHUS,

* METOABI;

* THUII BO3ACUCTBHS;
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Mo UaMHECKMA MOHMTO PUHT
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ETHHAATOCY JAPCTBEHHAA CHCTEMA
SKOJIOTHYECKOI'O MOHHUTOPHHT A

(ET CIM)

Kocmiuneckiii
MOHIEMODUHE

9 Asuayuonnmii

MOHUMOPUHT

Ly,

ol

(]

Hasemuuii
MOHUMOPUHE

Inobanviviii
MORUMOPUHE

TlomsemuEIe 2
J q k-l ) o
BomEl Pribure
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CAHUTAPHO-THT MEHWYECKHHA
MOHHWT OPHHT




DKOAOTMYECKIIT MOHUTOPIHT BKAIOYAET B CEOA KAK OMOAOTHMYIECKUI,
TaK ¥ reO(DU3MYIECKII ACIIEKTHI, 4 €T0 OCHOBHOM 32aAAYEH ABAACTCSA
MHAOPMAITMOHHOE OOECIIEUCHIE U ITIOAACPIKKA IIPOIIEAYP IIPUHATHSA
PEIIEHUI B OOAACTH IPUPOAOOXPAHHON ACATEABHOCTH U
9KOAOTHYECKONU OE30ITACHOCTH
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MOHUTOPUHT
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3arpA3HAIOWMX Buonornyeckum
MOHUTOPUHT

N BeLlecTs y g P )

SN E—

NMPOrHO3 ypoBHEN
3arpA3HeHus

OueHKa OTBETHbIX peaKkuumn
OMONOrMYeCKnx o0 bLeKToB




[Touemy HegocTaTtoudeH MOHUTOPUHT
3arpA3HALLNX BEeLecTB?

* Bce N MOXXHO U3MepPUTL?
* byonorn4yecknn cmbicn

 KombuHmpoBaHHOE AenUcTBUNE
* Kputuka INAaK




BUOAOTHUUYECKHUM MOHUTOPUHTI

crCcTEMA HAOATOACHUM, OIIEHKU U IIPOTHO32 AFOOBIX

M3MEHEHUN B OMOTUYECKIX KOMITOHEHTAX, BRI3BAHHBIX

dakTOpaMu aHTPOIIOTEHHOTO IIPOUCXO HUS U

HPOHBAHCMI)IX Ha Opf AHU3MCHHOM, 1IO ITMOHHOM HNAN

=~

QKOCHUCTCMHOM yp OBHAX

- ‘( /

OCHOBHBIE METOABI

OMOAOTHUYECKOTO
MOHUTOPHHIA
*OMOUMHAUKAITIS

°6I/IOT€CTI/IPOB21HI/IC




OcHOBHBIE HPUHITUIIHI OPraHU3 AN OMOAOTUYECKOTO

MOHI/ITOPI/IHFa

1. I/IepapXI/IquKI/II?'I IIOAXOA - CTPYKTypa OHOAOTHYECKOTO
MOHHTOPHHIA AOAYKHA COOTBETCTBOBATD HEPAPXUICCKON OPraHU3AIIIHI

KUBOU MATEPUHA



JKocUucTeMbl
NPOAYKTUBHOCTL LIeHO3a, obunue, BuaoBoe OEeCATKN U
pa3HooOpa3ue, Tpochnyeckasa CTpyKTypa, COTHU neT
BblNnageHne 4yBCTBUTEIIbHbIX BUOOB

N

Monynauuwm
M3MeHeHue NoNIoBO3PacTHOMU U
reHeTU4YeCKOM CTPYKTYpbI Nonynsaumm
penpoayKTUBHOW CNOCOOHOCTH,

paguoapanTtaums
OpraHu3amMeHHbIN YPOBEHb OHU N
BbKMBAaeMOCTb, 3a6oneBaemMocCThb, MecALbl

Mopddorornyeckme aHomMmarnumu,
HacrneacTBeHHble 3P heKTbI

N

MoneKynsapHO-KNeTo4YHbIN YPOBEHb
MyTauuun, n"amMeHeHmne KOHLUeHTpauuun
BHYTPUKIETOYHbIX METaGOﬂMTOB,
MyTauuu, TpaHcopmaumm, rubenb KneTok

N

AHK

MUHYTbI N
Yyachbl

MoHusunpyrowee
ns3nyyeHue



B3anmocBA3b NnpoueccoB Ha BCEX YPOBHAX
opraHn3auunmn >KmMBoro

* AdlornTo3




buoaornueckuiit MOHUTOPHUHT B YPOBHU OMOAOTHMYECKOM OPraHU3AINH

YpoBeHb NokasaTenu CnocoObI 3aWuThl
opraHusauuu

MOJ‘ICKYJ'I}IpHO- FCHHLIe, XPOMOCOMHBIC U TCHOMHBIC MYyTallnuH, Penapam/m, CHUHTCE3 3allITUTHBIX
TR MHTEHCUBHOCTH CBOOOIHOPAANKAIBHBIX PEAKIIUM, BCIIICCTB

M3MEHEHUE KOHIICHTPAIMU BHY TPUKJIETOUHBIX
MeTabouToB (MeTammoTuoHennsl, BTIII,
anTHokcuaanTel, Ca®" u np.)

TkaHeBbIU [TponudeparvBHas aKTUBHOCTb, MOBPEXKICHUE U Penonynsius
ruoeNb KIETOK

Oprann3MeHHbIN Pocrt, pa3zButue u GOTOCHHTETHYECKASI AKTUBHOCTh Perenepanns
pacTeHUii, aHOMaJIuKU cKelieTa, MOP(hOJIOTHIECKHE
OTKJIOHECHHMSI, YaCTOTa HOBOOOpA30BaHUM, N3MEHEHUS
MMMYHHOW PEAKIIUU U COCTaBA KPOBU, ITOBE/ICH-
YECKHE PEAKIUH, BEBDKUBAEMOCTbh, CTEPUIIBHOCTD

[TonyIsIIMOHHBIN IToceBHBIE Kau€CTBA CEMSIH, MIOKA3ATEIN POCTA, HN3meHenne BO3pacTHOMH,
BOCITPOM3BOZCTBA U MTOJIOBO3PACTHOU CTPYKTYPbI ITOJIOBOW M TEHETUYECKOU
MOMYJISIUN CTPYKTYPbI MOMYJISIIUA

buonenornuecknii bromMacca (mpoayKTUBHOCTH 1I€HO3a), O0MIIHE, N3MeneHne BUIOBOTO
BHJIOBOE pa3HOOOpasne, Tpopudeckas CTpyKTypa, COCTaBa, CTPYKTYPHI U

nepepacnpeieseHue MOMyJIALUM 0 CTENEHN MPOTYKTUBHOCTH OMOIIEHO3a

TTOONMIAIOIANODORAI11qa9



Hauboaee paHHIE N3MEHEHUA MOKHO 3acpHKCHp013aTb Ha
MOACKYAAPHO-KAETOYHOM YPOBHE OPIaHHU3ALINY KUBOM
MaTepUu

A0 BBICIIIIX YPOBHEH OHMOAOTHYECKON OPraHU3AINN
CTPECCOBBIE BO3AECUCTBHSA JAIIE BCETO AOXOAAT C

3AMMA3ABIBAHUEM U B 3HAYUTECABHO CMATYECHHOM, KOCBEHHOM

dopme

XOTS MOKET OBITHh U «a(queKT 0200YKID. ..



OcHoOBHBIE TPUHIIUITHI OPTAHU3AITUN OMOAOTUYECKOIO
MOHHUTOPUHIA

1. nepapxmugaecknil IIOAXOA - CTPyKTypa OHOAOIMIECKOTO
MOHUTOPHHIA AOAYKHA COOTBETCTBOBATH UEPAPXUICCKON OPraHU3AITIH
KABOU MATEPUU

2. THTEr pannsia MCTOAOB AaHAAMTHYCCKOTIO 1 OMOAOTHTYIECKOI'O

KOHTpOAH - ’KEAATEABHO OAHOBPEMEHHO PETUCTPUPOBATL U YPOBHU
3arpA3HCHUA, I OTBETHYIO PCAKITHUIO OHOTHI IIO BCEU COBOKYITHOCTH
IIOKA3aTEAEH KUBBIX CUCTEM



IIpenmyniecTBa 1 HEAOCTATKHU OLIEHKU COCTOAHUA OKPY>KAIOIIEU
CP€ABI IO A0MOTHUUYECKHUM 1N OMOTHUYECKHUM IIOKA3ATECAIM

R e T

MOHUTOPWUHT
3arpAa3HALLNX
BELLECTB

Buonormnyeckun
MOHUTOPUHT



IIpeumyrmecrBa 1 HEAOCTATKH OLEHKU COCTOSHUA OKPY>KAFOIIIEH
Cp€ABI IO A0MOTHYECKUM U OMOTHUYECKUM ITOKA3ATEAAM

_ npenmvywiecTBa HeO4OCTaTKu

MOHUTOPUHT */lcyepnbiBatowime gaHHble 00 *TpyaoemMKoCTb U
3arps3HSALWNX abunoTtmnyecknx haktopax OOpOoroBu3Ha
BELLECTB (TemnepaTypa, BNaXXHOCTb, *HeB0O3MOXXHO OTCeanTL BCE
KOHUEHTpauuu,...) doakTopsl
*Jlerko ncnonb3oBaTtb B «[lencTBME Ha XMBblIE
perynuposaHum n ynpasneHuu (NMAKn opraHn3mbl HENb3S
T.0.) npeackasartb (eCTb N
*Bknag otaenbHbIX NICTOYHUKOB U OMacHOCTbL?)
JoakTOpOB B 3arpsA3HEHME Nnerko *OdPeKThI
BblOENNTb KOMBUHUPOBAHHOIO

OEVNCTBUA HESMb3S OLLEHNUTb

Buonormnyeckumn
MOHUTOPUHT



IIpenmyniecrBa 1 HEAOCTATKH OLIEHKU COCTOAHUA OKpPY>Karomieu

Cp€ABI IO A0MOTHYECKUM U OMOTHUYECKUM ITOKA3ATEAAM

_ npenmvywiecTBa HeA4OCTaTKu

MOHUTOPUHT
3arpAa3HALLNX
BELLECTB

Buonormnyeckumn
MOHUTOPUHT

*/lcyepnbiBatowime gaHHble 00
abunoTtmnyecknx haktopax
(Temnepartypa, BNa>KHOCTb,
KOHLeHTpauuy, ...)

Jlerko ncnonb3oBaTtb B

perynmposaHum n ynpasnexHuu (MNAK wn

T.0.)

*Bknan otaenbHbIX UICTOYHUKOB U
JoakTOpOB B 3arpsA3HEHME Nnerko
BblOENUTb

*OKCMPECCHOCTb

«[leLeBn3Ha

*KoHTpOnb KayecTBa cpedbl B
HenpepbLIBHOM pexume

[1psimas nHpopmaumst ob onacHocTm
3arpsi3HeHus

*IHTerpanbHas oLeHKa BCex
doaKkTopoB

m ~
- 11N 107N IMNAOA™SIARN BZSS FMTM2N1LA79"TMNI1AM I+\f\ll"l'f\r'\f\l'\

*TpyooemkocTb U
OOpOoroBu3Ha

*HeB0O3MOXXHO OTCeanTL BCE
doakTopsl

«[lencTBME Ha XMBblIE
opraHn3mbl HesMb34
npeackasartb (eCTb N
OMacHOCTbL?)

*OdPeKThI
KOMBUHUPOBAHHOIO
OENCTBUSA HESb3S OLEHUTL

*CnOXHO ngeHTndnumnpoBaTb
NCTOYHMKU U OEUCTBYOLWME
doaKTopbl

*OTCYTCTBYIOT 3KOSTIOrM4yeckme
HOpMaTUBbI



MeToabl OLEHKN Ka4yeCcTBa OKpyXKatoLlewn cpeasbl

AHanuTtunyeckue Pernctpauus bmonormyeckmx

oT60p Npob BoAbI, BO3AyXa, a¢hheKTOB Y KMBbLIX OPraHU3MOB
NoYBbLI; aHanu3 B naéopaTtopum ¢

NCMONb30BaHUEM XMMUKO- - B eCTeCTBEHHbIX YyCINOBUAX

cdnanyeckmnx metonos - B NabopaTopHbIX YCNOBUAX
TonbKo YyacTb MHchopmauuu, Oco06eHHO none3Hbl Npu oueHKe
HeoOXxoAuMMOM ONA OUEeHKU Hen3BeCTHbIX coeauHeHUMn,
noBpexaarLwiero oemMcTBus KOMOMHNPOBAHHOIO 3arpsA3HeHus
MOSINIIOTAHTOB (oTxopbl)

O0a BuA2 MOHUTOPUHTA, OTPAXKAA PA3HbIE CTOPOHBI
€AMHOT0 IIPOIIECCA, AUINb B COBOKYIIHOCTH CIIOCOOHBI
AATb OO BEKTUBHYIO U AACKBATHYIO OII€HKY
3KOAOTMYECKOU CUTYyaIlU




OcHoOBHBIE TPUHIIUIIBI OPTAHU3AITUN OMOAOTUYECKOIO
MOHUTOPHUHTIA

1. nepapxudecknil HOAXOA - CTPYKTypa GHOAOIIIECKOTO
MOHHUTOPHHTA AOAKHA COOTBETCTBOBATH MEPAPXUICCKON OPTraHU3AITUH
KUBOU MATEPUU

2. UHTET pElHI/I}I MCTOAOB AaHAAUTHNUYCCKOI'O 1 OMOAOTUYECKOIO

KOHTPOAS - JKEAATEABHO OAHOBPEMEHHO PEIMCTPUPOBATH U YPOBHU
3aTPA3HEHMSA, 1 OTBETHYIO PEAKIIAIO OHOTHI IIO BCEU COBOKYITHOCTH
[IOKAa3aTEAEH KUBBIX CUCTEM

3. IIPUHITAII CA200I0O 3BEHA - OHMOAOTMYECKUH MOHHTOPHHI AOAKEH
B IIEPBYIO OYEPEAD OCYIIIECTBAATHCA 32 HAMOOAEE IYBCTBUTEABHBIMU UAH
HAMOOAEE YVA3BIMBIMI BUAAMU U TECT-OPraHU3MAMH, IIPA 3TOM HYKHO
OTCAEKUBATH HAMOOAEE YYBCTBUTEABHBIE ITOKA3ATEAH



ITpunnun caaboro 3BeHa

YpoBeHb «crnaboe 3BeHO» npumMepsl
opraHu3sauum

naHawagTHbIN 30HbI BTOPUYHOIo HakonneHna [lo4vsBa, AOHHbIE
(reoCUCTEMHbIN) 3arpA3HALLNX BELLECTB OTNOXeHund
(oeno)
3KOCUCTEMHbIN Buabl-6nonHankatopsbl (tect-  COCHa,
0OBbEKTbI) MIeKkonuTawLine,
AoXOeBble YepBU
OpraHN3MeHHbIN KpUTUYEeCKue opraHbl (TecT- BHewHee nsnyyeHne —
CUCTEMBI) roHaabl

Sr-90 — ckenet
[1ByOKUCb cepbl -
dooTOCUHTES



Yro Takoe Omoaormuyeckuii MOHUTOPUHI? Ero mecro B cucreme
3KOAOTHMYECKOI'0 MOHUTOPHHIA

IIpuHIUNIIBEI OpraHU3auu OMOAOTHYE€CKOTIO0O MOHUTOPHUHT A

IIpenmyniecTBa 1 HEAOCTATKHU OIIEHKU COCTOAHUA OKPY KAOIEN
Cp€ABI IO A0MOTHYECKHM 1 OMOTHYECKUM IT0KA3ATEAAM



