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PA3SPABOTKA ABTOMATU3MPOBAHHOW CUCTEMBI
EO2KOJIOM'MYECKOTIO MOHUTOPUHTA
HAYHYHO-NUCCJTIEAOBATEJIbCKOIO HASHAHEHWUA

B cmamve nposeder aHanu3 cospemeHHbIX HAYUHBIX UCCIed08aHUTL 8 061acmu pa3pabomku u npa-
KIMU4ecK02o UCNOMb308AHUST CUCIEM 2€09KO0I02UUECKO20 MOHUMOPUHEA, HANPABTIEHHO20 HA pPeuieHue
JIOKATIbHBIX U 27100aIbHbIX 3a0a4 10 00ecneueHU0 2e0IK0n02uUeckotl 6eonacHocmu. Paspabomana as-
MOMAMU3UPOBAHHAS CUCIEMA 2e09K0TI02UHECKO20 MOHUMOPUHSA, BKIIOUAIOUWAST CePBUC BU3YANU3A-
UUU U UHMePNpemayu NONY4eHHbIX CUHIMEMUUECKUX IKO0/I020-IKOHOMUUECKUX nokasameneti. IIpo-
gedeHa npakmuueckasi anpobayus paspabomanHoil cucmeml 209K0N02UHECK020 MOHUMOPUH2A HA
peanvHvix danHvix. Pesynomamot uccnedosanuii mozym Ovimv none3HbIMU NPOMBIUIEHHVIM NPeonpu-
SIMUSIM, 0KA3bIBAOULUM He2amueHoe 8030elictneue Ha OKPYIAULY0 cpedy, U 20Cy0apcmeeHHbIM op-
2aHAM YNPaseHUsi NPUPo00OXPAHHOL JessmenbHOCMbI0 O7isT NAAHUPOBAHUS U Peanu3auu. 0peaHu-
3AUUOHHBIX U TMEXHONOZUUECKUX MEPONPUSULL, HANPABNEHHbIX HA obecneueHue 2e09K0I02UHeCKOL
be3onacHocmu.

KitoueBsie cnoBa: TEOSKOJIOTMYECKUY MOHUTOPUHT, TEOSKOJIOTMYECKAS BE3-
OITIACHOCTD, ABTOMATHM3MPOBAHHAS CUCTEMA, HETATVMBHOE BO3IEVCTBUE,
OKPYXAIOIIAA CPEHA, SKOJIOTMYECKME HOAHHBIE, 9KOJIOTO-9KOHOMMYECKNE
ITIOKA3ATEJIN, OTXOIbI ITPOM3BOICTBA M ITOTPEBJIEHNM .

MeHCcTpUM pa3sBUTNA COBPEMEHHO 9KOHO-
MUKJ — 3SKOJIOTM3alMs OpraHMU3aLVOHHO-3KO-
HOMIYECKNX ¥ TEXHOJIOTMYECKNX IIPOLECCOB Ha
BCEX CTafiMAX >KM3HEHHOIO LVK/IA IIPOU3BOACT-
Ba NPOAYKIMM WMIM OKasaHMA ycayr. Mormsa-
LMIOHHOV TEHJIEHIIMEN TaKOW CUTYalUy SBJIAET-
Cs yXKeCTO4eHye IIT00a/IbHBIX 1 HallMOHA/IbHBIX
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CTaH/IapTOB, TPeOOBaHNII U 3aKOHOB B 00/1acTu
9KOJIOTMH. YKPYIIHEHHO IIPOLIECC SKONMOTM3aLNN
n060¥1 TPON3BOACTBEHHO-TEXHOJIOTNYECKOIL CH-
CTeMBI MO>KHO Pa3OuTh Ha 4 aTama:

1. Teoskomorn4eckuil. MOHUTOPVHI, BKIIIO-
YAl aHA/IN3 Y MHTEPIPETALIO IEPBIUYHBIX
[aHHBIX 00 YpOBHE HEraTMBHOTO BO3JIEVICTBIA
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Ha OKPY>KaIOILIYIO CPERy;

2. Beibop onTrManbHOTO OpPraHM3aLIOHHO-
TO MV TEXHOJIOTUIECKOTO PelIeHNs;

3. Peanmsarus BpIOpaHHOTO HarpaB/IeHNs
9KOJIOT M3 ALV

4. OnjeHKa 9KOHOMIYECKOiT 9P PeKTMBHOCTI
JIAHHOTO HAIIpaB/IeHNs U, IPU HEOOXOIUMOCTH,
KOPPEeKTUPOBKa BBIOPAHHOTO 1 peasn30BaHHOTO
OpPraHU3aI[MOHHOTO MV TE€XHOTIOTMYECKOTO pe-
[IEHUA.

OCHOBOJT BCEro MHOTOCTYIIEHYATOrO IIPO-
Iecca 9KOJIOTM3anuy sABAAeTCsA 9PQeKTUBHASA
CHCTeMa Te09KOTOTMYeCKOT0 MOHMTOpMHTA [1],
HeoOXomyMMasi QjIs TIOJYYeHMs JIOCTOBEPHBIX
naHHbIX. COBepIlIeHCTBOBaHVe MOHUTOPYHTA 3a-
K/TII0YaeTCsl BO BHEIPEHNUY B €T0 TEXHOIOTUIO Ta-
KUX 3/IEMEHTOB, KaK:

— aBTOMaTM3auusa c6Opa HaHHBIX 00 ypOB-
He HeTaTMBHOTO BO3JEICTBM Ha OKPY>KAIOIIYI0
Cpefy ¥ TOTy4YeHUe TEeXHUKO-9KOHOMIYECKUX
ITOKa3aTesieil MpeanpuaTs;

— IOMy4eHVe CUHTeTUYeCKVX IOKasaTeseil
Ha OCHOBE «3KOHOMM3AII» JaHHBIX HETaTUBHO-
TO BO3JIEVICTBYS HA OKPY’KAIOILIYIO CPERY;

— BU3yanusalusA U YCKOpeHMe MHTepIpe-
TallMU Pe3y/IbTaTOB I'€0IKOJIOTMYECKOIO MOHM-
TOPUHTA.

[mo6anpHast 1je/ib HPOBENEHMSI TE0IKOJIO-
TMYECKOT0 MOHMTOPMHIA HAyYHO-VCCIeOBa-
TENIbCKOTO Ha3HAYeHMs CBs3aHa C MPOOIeMOoit
obecrieyeHNsT Te0IKOIOTMYECKON 0e30IacHo-
CTH, IOAPOOHO U3/IOXKEHHOI B TPYAax 3alKaHO-
Ba B.I. B pabore [2] oTmMeuaeTcs, 4TO 00BEKTOM
KOMIIJIEKCHOM Te03KOJIOTUMYECKON OIIeHKU SIB-
JISIIOTCSL TaKye BU[BI TEPPUTOPUIL, KaK PErVOH,
TOPOJCKOI OKPYT WM TOPOJ], a IPefMEeTOM —
obecrieveHne Mx MEPCIEKTUBHOTO Pa3BUTHUS Ha
OCHOBE PAaI[MOHATIBHOTO IPUPOIOIONIb30BAHN.
9T e aBTOPBI CPOPMYIMPOBAIN ITPUOPUTETHI
B IeSATENbHOCTY TOCYlapCTBa M 001IecTBa B 00-
7acTu 0becrevYeHNs Te03K0IOrMIecKoil 6e3omnac-
HOCTIHL:

— paspaboTKa IMPaBOBBIX U HOPMATHBHBIX
JIOKYMEHTOB C IIe/IbI0 00ecIieyeHs Te09KONIOT M-
4eCKOJ 6e30MacHOCTY ypOaHM3MPOBAHHBIX TEP-
puUTOpuIi;

— peryliupoBaHMe POCTa TeXHOTEHHOJ Ha-
TPY3KM Ha OKPYXKAIOIIYI0 Cpefy B ILIeJIOM IIpu
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CHIDKEHVUM YPOBHS HEraTVBHOTO BO3JEVICTBVIA
Ha ee OTZe/IbHble KOMIIOHEHTBI;

— paluOHa/IbHOE VICIO/Nb30BaHMe, BOCCTA-
HOBJICHJ{E U OXPaHa IPYPOJHBIX PECYPCOB;

— COXpaHeHNe U BOCCTAaHOBJICHNUE TIPUPO-
HBIX 9KOCVICTEM.

B nccnenoBanmax [2-4] memaeTcsa BBIBOI, YTO
6a3ycoM pelIeHVs TaHHOU NMpOOIeMBI JO/DKHA
OBITH CyCTeMa O0ecIieYeHNs Te0IKONIOTMYeCKON
0€3011acCHOCTY, B OCHOBE KOTOPOIJI JIEKUT BBLAB-
JIeHMe, CUCTeMATU3aIVs U IOTydeHVe ICXOTHO
uHpopManuy B yHuUIMpoBaHHO dpopme (yT-
Bep)K/JIeHHasI CTaTUCTUYEeCKass 9KOMOrMYecKas u
9KOJIOT0-9KOHOMIYECKasd OTYETHOCTb, JJaHHbIE
Pas/IMYHBIX BUIOB MOHUTOPMHIA U Jpyras VH-
¢dopmanns). OddexTuBHOE (YHKIMOHNPOBA-
HJIe TaKOJ CUCTeMbI JO/DKHO OCHOBBIBATbCS Ha
VH/VIKATOpPaX I'e09KOJIOTMYEeCKOil 6e30I1acHOCTI
ypOaHU3MPOBaHHBIX TePPUTOPUIL, BKITIOYAIOIINX
IIOKa3aTe/ly, XapaKTepy3yIolliye CYIIeCTBYIOLIe
U OXJJJaeMble T€09KOJIOTMYecKlie ONIACHOCTI Ha
3aJJaHHBIX BPEMEHHBIX OTpe3Kax [4]. ABTOpBI
9TOJI ke pabOThI YKa3bIBAIOT, YTO HA OCHOBAHUY
JIAHHBIX MHVKATOPOB HeoOXoxuMa pa3paboTka
COOTBETCTBYIOLIETO MHJIEKCA C LieJIbI0 HOAfep-
KK IPUHATYSA 9P PEKTUBHBIX YIIPaBIeHUYECKNX
pelIeHniT 1Mo 00eCHeYeHNI0 T'e09KOIOTNYEeCKOIl
6e3omacHocTy. JJoCTIOKeHMe TaHHO 1Ie/IM OCHO-
BAaHO Ha pelIeHuy psAfa 3ajad, CPefy KOTOPBIX
Haybosee 3HAYMMBIMIY ABJISIOTCSA:

— KOPPEKTMPOBKa HOPMAaTMBHO-3aKOHOJA-
Te/IbHO 0a3bl B pa3zie/iaX COOTBETCTBYIOIVX JI0-
KYMEHTOB;

— pacumMpenye oOLIeOCTYIHBIX JAHHBIX B
CTaTMCTUYECKUX UCTOYHMKAX II0 Te0IKOIOrmye-
CKVIM ITapaMeTpaM;

— pa3paboTKa CUCTEMBI T€03KOIOTMIECKIX
VH/JVIKaTOPOB C BbIJle/IeHIEM KIIIOYEeBBIX COCTAB-
JISIOIUX.

Pa6otra [5] mocBsileHa MCCIENOBAaHNUIO WMH-
($hOpMaLMOHHO-MOLIIMPYIOIINX U VHCTPYMEH-
TaJIbHBIX CPECTB OpraHM3aLMy MHOTOIPO-
(UIPHOTO MOHUTOPVHIA OKPY’KAIOILIE Cpembl.
PaccmarpuBast 6a3oBble NPMHIUIIBI T'€03KOJIO-
TMYECKOTO0 MOHUTOPVHTIA, aBTOPBI IPeJIaraioT
pacumpenne ¢ynkumit IVIC mytem mopkiode-
HUSA Mofienell (QYHKIVIOHMPOBAaHUA OODBEKTOB
MOHUTOPYHIA Y IPUHATHUS CTaTUCTUYECKUX pe-
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HIEHUII C TPUMEHEHUEM II0CIeJOBaTeIbHOTO
aHanm3a. Takoil IOAXOJ, OCHOBAaHHBIN Ha pac-
CMOTPEHNM MOJCUCTEM OKPY KaIoIell Cpefibl KaK
3JIEMEHTOB IIPUPOJbI, B3aMMOJENCTBYIOIIUX Ye-
pe3 6mocdepHble, KIMMaTUYECKe U COLUAb-
HO-35KOHOMIYECKIE CBA3Y C ITI00ATIBHON COLIO-
9KOJIOTMYECKOI, 0becleunBaeT MaKCUMaIbHBIN
y4YeT IPAMBIX ¥ KOCBEHHDIX CBA3EM MEXY Heil U
U3y9aeMOI CUCTEMOIA.

Baxxnass paspaboTka mpencraBieHa B CTa-
the Kopuarunoi T.B., Iloranosa B.I1. u Cuact-
muBLeBa E.JI. [6]. ABTOpbl OTMedYaloT, YTO, He-
CMOTpA Ha 3aKOHOJATENIbHO YTBEP)K/IEHHBIE
IpaBy/Ia CO3/IaHMA M OKCIUTyaTaliyi CUCTEMbI

aBTOMAaTUYEeCKOTO KOHTPOJIS BBIOPOCOB 3arpsis-
HAIOIUX BeIIeCTB U COPOCOB 3arps3HSIOLINX
BEI[eCTB, OCHOBHAsI Macca O0BEKTOB TOPHOMO-
ObIBAIOIIEl MPOMBIIIIEHHOCTU HE MOXeET OBbITh
OCHallleHa TakuM obopypoBaHMeM. JTO CBs3a-
HO CO CrienpuKOi SMUCCUY 3aTPSI3HAIOIINX Be-
I[ECTB B OKPY>KAIOLIYIO Cpeny (HecTalioHapHbIe
U HEOPraHM30BaHHbIe WCTOYHUKV BBIOPOCOB
Ipy IpOBefeHNy OypOB3pPBIBHBIX paboT, cOpo-
ChI 3arPsI3HEHHBIX IIAXTHBIX ¥ KAPbEPHBIX BOJ, U
Ip.). YdeHsle papaboTanu MporpaMMHO-aIma-
paTHBIT KOMITIEKC MH(DOPMAIMOHHO-BBIYNCITN -
TE/IbHOM CUCTEMBI 9KOJIOIMYECKOil 0e30I1acHO-
CTH, CTPYKTYpa KOTOPOro n3obpakeHa Ha puc. 1.
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Puc. 1. CrpykTypa IporpaMMHO-aNNapaTHOro KOMIUIeKca MH(OPMaLMOHHO-BBIYMCIATENbHON CHCTEMBI
5KOJIOTMYECKOI 6e30I1acCHOCTI

[IpencraB/ieHHbII  IPOrpaMMHO-AIIIapaT-
HbBIJI KOMIUIEKC Oo0ecIiednBaeT Ha3eMHBI U M-
CTAQHIVIOHHBII MOHMTOPVHI BOJZHBIX PECypCOB,
IIOYBEHHOTO IIOKPOBA, PAaCTUTEIBHOIO IIOKPO-
Ba U KMBOTHOTO MIPa, CHETOBOT'O IIOKPOBA, pac-
IIPOCTPAHEHM Y BBIIAJICHVIA 3aTPA3HAIOLINX Be-
mecTB U3 arMocdepsl. Kpome Toro, nossumiach
BO3MO>KHOCTD OLIEHKU VI IIPOTHO3a BO3/IEVICTBIA
¢bakTOpOB yIIefo0bIYy Ha IPUPOJHYIO CPeRy U
YeloBeKa IpU BeJeHNUNU TOPHBIX paboT (cocTos-
HIJIe U OLleHKa KayecTBa BOJHBIX PeCcypcosB, at-
MOC(epHOro BO3[yXa, IOYBEHHOTO IIOKPOBA U
PacTUTENbHOCTH).
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bonpmoe mnpakTnyeckoe 3HaYeHUE MMe-
€T IIPe[CTaB/IEHHbINI IIPOTrPaMMHO-aIIIapaTHbIN
KOMIIJIEKC TIPM IIPOBEJEHNM B3PbIBHBIX TOPHBIX
paboT I pacyeTHOI OLIEHKV pPacIpOCTpaHe-
HIIS U BBIOPOCOB 3arpsA3HSIOINX BEIeCTB 13 aT-
Mocdepbl, CeIICMIYECKOro, ITyMOBOTO BO3/eIICT-
BUA U PYIUX Pu3nuecKux GpaKkTopoB.

B pabote [7] mpencraBieHBI pe3yIbTAThI
IPOBEJEHNA TEO03KOIOTMYECKOTO0 MOHUTOPVH-
ra CeBepHOro He(TerasoBOr0 MeCTOPOXK/ICHVA.
OTU MCCeoOBaHNA YCTAaHOBU/IY SKOIOTMYECKOe
COCTOsIHME TEPPUTOPUN MECTOPOXEHNA, OIIpe-
JEeMVIM TEHJEHIVM HaKOIJIEHUSA 3arpA3HAIO-
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VX BELeCTB B PAa3/IMYHBIX IPUPOJHBIX Cpefax:
BOJle, II0YBE, JTOHHBIX OT/IOXKEHUAX, aTMocdepe.
JlononHuTeNIPHO OBUIM OIpefe/ieHbl MacIiTaObl
U XapaKTep 3arps3HEHNsd, a TakKe paspabora-
HBI IIPUPOJOOXPAaHHbIe MEPOIPUATHS I JIUK-
BUJIAIVIJ HETQTMBHOTO BO3/IEIICTBIA HA OKpYXKa-
IOLIYIO CPeny.

WccnepoBanus [8-11] mocBALeHB! MPaKTH-
YeCKVM aclleKTaM IPOBeNEHMS ¥ MCIIO/Ib30Ba-
HVSI Pe3y/IbTaToOB I'€0IKOTIOTMYECKOTO MOHMUTO-
puHra. BuactHocTy, B paborax [9, 10] mposezena
OLleHKa 00beMOB BBIOPOCOB ITAPHUKOBBIX I'a30B
Ha pervoHaJbHOM YPOBHE U BBIfIeJIeHBI 00be-
MBI BBIOPOCOB NAPHUKOBBIX Ta30B IO CEKTOPaM
«JHepreTyka», «[IpoMbIIIIEHHBIE IPOLIECCH U
VICIIONIb30BaHMe PO yKIMm», « CeTbcKoe X0351i-
CTBO, JIECHOE XO3SIJICTBO U [PYTYE BUJBI 3eMIIe-
0/b30BaHMs», «OTXOMbI». [JOMOMTHUTETBHO aB-
TOPBbI PaCCMOTPENN BO3MOXKHOCTY COKpAIleHVIs
BBIOPOCOB ITAPHVKOBBIX Ta30B B CEKTOpe «DHEP-
reTMKa» 3a CYeT TUPAKUPOBAHM TEXHOJIOTMI
nepepabOTKM IIAXTHOTO MeTaHa B OJIOYHO-MO-
IyIbHBIX KOTE/IbHBIX, KOHTE/IHEPHBIX Ta30reHe-

PaTOPHBIX CTAHLVAX JIA BBIPAOOTKM TEIJIOBOI
U 57IEKTPUYECKON SHeprum. PesynbraTel reosko-
JIOTYeCKOTO MOHVUTOPYHIA OBUIM IIOJIOKEHBI B
OCHOBY pa3pabOoTKy IO VCIOTb30BAHUIO JIBYX
CMeIIIAHHBIX OPraHMYecKMX ymoOpeHmit (0Txo-
JIOB TIMINEBOJ ¥ PBIOHOM IIPOMBILIIEHHOCTN)
B KauecTBe OVOCTMMYIMPYIOIUX areHTOB IIpuU
BOCCTAHOBJIEHUY OOpAa3LIOB IIOYBBI, 3arpsI3HEH-
HBIX CbIpOit HedThio [11].

ITpoBemeHHbIN aHA/IN3 TEOPETUIECKNX U TIPa-
KTMYECKMX aCIIeKTOB Pean3alyy Te€03KOI0rnye-
CKOTO MOHMTOPMHIA IIOKa3al HeOOXOHMMOCTDb
paspabOTKV CHUCTeMBI, JJOIOIHEHHOI CpefcTBa-
MI aBTOMATM3ALMM M BU3YaIM3alMy IIOTyYeH-
HBIX pe3ynbTraToB. KpoMme Toro, i1 yno6cra uH-
TEpIpeTaly U MPAKTUYECKOTO MCIONb30BaHNA
B HAyYHO-VICCTIEOBATENbCKIX Le/IAX He0oOXoMa
TpaHcopMaIMsA psAfa MOKasaTesiell HeraTBHOTO
BO3JIEVICTBIA Ha OKPYXKAIOIYIO Cpely U3 3KOJIO-
TMYECKNX B 9KOTIOT0-3KOHOMMYECKIE.

Ha pwuc. 2 mpencrasnena cucrema reoskosno-
TMYECKOr0 MOHUTODPUHIA, pa3pabOTaHHas aBTO-
pom.

Hudopmarus ob yposne
HEraTHBHOIO BO3/leHeTBHA

Ha OKPYAIOUIYO cpeay

Texuuko-
IKOHOMHYECKHE
MoKasareit
1peAnpHATHH

3arpasHenne
arMociepHOro BO3IyXa

3ar PHIHCHHE BOAHBLIX
HCTOYUHHKOB

PHBMEI.I.I,EH HE OTX010B
NpoM3BOJCTBA H
i {e) JICHHA

Jerpajanus no4yBeHHOIO
[IOKpOBa

[Mpouue BiAbI HETATHBHOTO
BO3,1eHCTBHA Ha
OKPYHAIOLIYIO cpeiy

L2 a2 2

e

clneH

HEraTHBHOIO BO3/eHCTBHA Ha

Pe3YIIBTATOR
re0?K0JIOrHYeCKOro MOHHTOPHHIA

OKPYRKAIOUIYIO Cpey

L2 2220

«IKOHOMM3AIHEY [OKa3aT
Buzyamizanus 1 MHTepIIpeTaLis

Artomarusaius
chopa JaHHEIX

ApToMarH3alu
pacueTa

Puc. 2. ABTOMaTI/I3I/IpOBaHHaH CHCTEMA T'€O3KOIOTMMIE€CKOIr0O MOHNTOPMHIA
HayIHO-MCCNIENOBATE/IbCKOTO Ha3HAYECHA
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VI3 paHHBIX, IpeCTaBIeHHBIX HA PUC. 2, CTIe-
IyeT, 9TO Ha IIePBOM 3Talle OCYIeCTB/IAETCA aB-
TOMATU3VPOBAHHbI CcOOP [aHHBIX 00 ypOB-
He HeTaTVBHOTO BO3ZENCTBMA Ha OKPY>KAIOIIYIO
cpeny mo oTmenbHBIM 3nmeMeHTaM. Ilocme aTo-
ro C MOMOIIBIO CIIEIVA/TIbHOTO IIPOTPAMMHOrO
obecriedeHVs] TPOM3BONUTCA pacyeT CUHTETH-
JEeCKIX HKOTOT0-9KOHOMIMYECKNX ITOKa3aTesnerl,
BKJIIOYAIOIINIT TeXHIKO-9KOHOMIYECKIIe TaHHbIe
HNpeAnpUATHA. 3aBepIIalolIyM 3TAllOM Te09KO-
JIOTMYeCKOTO MOHUTOPVMHIA HAyYHO-VICC/IEfOBa-
TETTbCKOTO HAa3HAYEHI ABJIACTCA BU3YaTM3aIVA
VI MHTEPIIPETaIVIsl €r0 Pe3y/lIbTaToB, e 0coboe
3HaYeHMe VIMeeT «IKOHOMM3ALNsI» NaHHBIX, I10-
3BOJIAIOIIASA OLIEHUTb HEraTMBHOE BO3MEVICTBIE
Ha OKPY>KAIOIIYI0 CPely C y4eToM (IHAHCOBON
COCTaBJISIOLIEI.

Ha puc. 3 mpencraBneH uHTepdeiic BBO-
[a 9KOJIOTMYECKUX ¥ TEXHMKO-3KOHOMIYECKUX
IAHHBIX B CHCTEMY T€O0IKOJIOTMYIEeCKOrO MOHU-
topunra [12]. [lna pacdera 3KOJIOTO-3KOHO-

MMYECKUX IIOKasaTeseil, KpoMe TeXHMKO-9KO-
HOMMYECKMX MAaHHBIX mnpepupusatus (06beM
IIPOM3BOACTBA, C€0ECTOMMOCTD, IPUOBIIb U Jip.),
Tpebyercsa cnenudnyeckas uHbopMauusA, Ha-
IpUMep, OCHOBHBIE XapaKTEPUCTUKM CTallM-
OHAPHOTO WCTOYHMKA 3arpsi3HeHMs (BbICOTA
VICTOYHMKA, CPELHErOfj0Basl PasHOCTb TeMIepa-
TYp B YCTbe VICTOYHMKA ¥ OKpY>Kalolleil cpefe,
CKOPOCTb BeTpa, CKOPOCTb OCENAHVA BpPEJHBIX
IpuMeceil U Apyrue nokasartenu). Busyammsm-
POBaHHBIM pE3y/IbTaTOM T'€09KOJIOTMYECKOrO
MOHMTOPUHIA B JAHHOM C/yd4ae SIB/SIETCS Tpa-
¢uueckoe oTOOpaKeHMEe B JUHAMUKE CHCTEMBI
9KOJIOT0-9KOHOMIYECKNX II0OKasaTesneil (9KOHO-
MIYeCKuII yuiep0, Iiata 3a HeraTMBHOE BO3Jieli-
CTBME Ha OKpPY’KAalOIIyI0 cpeny, KoadduimeHT
KOMIIEHCALIMVY 9KOHOMIYECKOTO yIep6a, yrenb-
HBIJI BeC OCHOBHBIX IIPOM3BOJICTBEHHBIX (POHOB
IPUPOJIOOXPAHHOTO Ha3HAYEHNs, BeIMY/HA He-
TaTVMBHOTO BO3JEVICTBUA B pacyeTe Ha eNVHUIY
IPOV3BENEeHHON IPOJYKLIUY U Ap.).

P
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Puc. 3. VInTepdeiic BBOA JaHHBIX TEXHMKO-9KOHOMIYECKVX U 9KOJIOTMYECKUX ITOKa3aTesei

YHUBepCanbHbI BUJl HETATUBHOTO BO3[eEli-
CTBUSI TIPOMBIIITIEHHBIX TPEANPUATUIL — OTXO-
IBI TIPOM3BOJCTBA U MOTpebnenus, nuddepen-
[UpOBaHHbIe B COOTBeTCTBUU ¢ DeepaabHbIM
KTacCuPUKAIMOHHBIM KaTaJIoTOM OTXOJOB IO
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K/IaccaM OIACHOCTY M BUjaM. [[/1s1 TOBBIIEHNS
3 PeKTUBHOCTY peannsanny re03K0IOTNIeCKO-
r0O MOHUTOpPMHIAa B 067acTy oOpaleHus ¢ OT-
XofaMu pa3pabOTaH ¥ 3aperucTPUPOBAH IIPO-
TPAaMMHBINI KOMIUIEKC JiIi aBTOMAaTU3aL[AN

141



Ikonozuueckas 6ezonacHocmo

pacyera 3KOMOIMYECKUX U 9KOJTOT0-9KOHOMM-
YeCKVX IIOKas3aTesiell, CBSA3aHHBIX C aHAIN30M
IBIDKEHUA ¥ 9PQPEKTUBHOCTY MUCIOTb30BAHNA

OTXOMIOB IPOM3BOACTBA U HOTpe6}IeHI/IH. Nn-
Tepdeiic MPOrpaMMHOrO KOMIUIEKCa YaCTUIHO
IpencTaBiieH Ha puc. 4 n 5 [12].
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Puc. 4. OcuoBnas popma «OTXO[BI»

V3 puc. 4 BUHO, 4TO KOMIIbIOTEpHasA Pop-
Ma «OTXOfBI» COOTBETCTBYET O(UIVIATIBHON CTa-
TUCTUIECKOI POpMe OTIETHOCTH MPENTIPUATUI
2-TII (orxopmpr) «CBemenusi 06 obpasoBaHMM,

Ananuz SAHHEIX

06paboTKe, yTmwIM3anuy, 00e3BPEKVMBAHUY,
pasMelleHNny OTXONOB IPOM3BOACTBA M MOTpe-
O71eHNsI», 9TO YIPOIAeT IPAKTUIECKOE UCIO/b-
30BaHue JaHHOTO nHTepderica.

BriGop gaHHbIX gna rpaduka

BreiGop Tvna rpaduka

800

200+

2018

lop, (Hauano) w

Macrorpamma N

log

O6Lem NPoMsBOACTEA NPOAYKLIMKA

CpeaHerogoBoe KONMUECTEBO OTXOAOB

O6pazoBaHWe OTXOA40BE

KoadduumeHT BHYTPEHHEro MCNONL2OBAHMA OTXO[0E
KoaddrumneHT BHYyTpeHHero ofezBpeXMBaHNA OTXOA40BE
KoaddMuMeHT BHYTPEHHEro pazmMelleH e oTXOA0B
Koz¢drumeHt mmnopra otxogos

KoaddrumeHT 3KkcnopTta oTXog0E

Koa¢duumeHT BHEWHEro MCNONLZOBaHWA OTXDAOE
KoaddrumneHT BHewHero obezEpeMBaHWA OTXOA0E

Koa¢dpuumeHT BHeWHEro pazMeLeHnA OTXOA0B
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fobasnenwne HoBoro oTxoaa

OnucaHue

Knacc otxoga : TpeTwid

Hawmenosanne | Three

Kop otxopa | 003

OCHOBHBIEC CBSQEeHWA

Kon-eo na Hauano roga
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[300 |

[ 300 |
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Wcnonezosanne | o
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OBezepexxnBaHne | o
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6)

Puc. 5. OkHa «Jlo6aBnenusi/usmerenns» (a) u «AHanus gaHHbIX» (6)

[Ipy Ha)XaTUM KHOIKM «AHANIN3 JAHHBIX»
Ha OCHOBHOU (popMe OTKpPBIBAETCsI OKHO, ITO3BO-
JsAIOIee IIPOM3BECTU pacyeT JAHHBIX Ha OCHO-
Be nHbopmarun o6 orxongax. B atoit xe popme
npepcTaBisgeTcs rpapudeckoe n3obpakeHme Ko-
JINMYeCTBa OTXOJOB IIO TOJaM C BO3MOXKHOCTBIO
BBIOOpa criocoba rpaduyeckort Busyammsanyn. B
IPaBOJI YaCTV OKHA MO>KHO YBU/IETh BCe HEO6XO-
[MMBIe ITOKa3aTey M MOTydeHHble K03 uIm-
€HTBI JU/IsI KAKIOTO rofia 10 BCeM BJIaM OTXOJIOB.

PagpaboTaHHBle IpOrpaMMHBIE KOMIIIEK-
ChbI TI03BOJIAIOT COXPAHNUTD OTYET O pe3y/IbraTax
Te039KO/IOIMYEeCKOr0O MOHMTOPVHIA B CIIEIIVa/Ib-
HOIT 6a3e JaHHBIX, @ TAK)Xe IKCIIOPTHUPOBATH €TO
B MS Word n MS Excel.

B craTbhe mpuBeneHbl pe3yIbTaThl TEOPETH-
YeCKMX VCCNIeJOBaHMII, a TaKXKe paspaboTKu n
IPaKTUYIeCKOl ampobanyy aBTOMATH3MPOBAH-
HOJl CHCTEMBI I'€09KOJIOTMYECKOT0 MOHUTOPVH-
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ra Hay4YHO-MCC/IEIOBATE/IbCKOTO HAa3HAYEHMA.
Ornpepenena yKpynHeHHas CTPYKTypa IpoOLec-
ca TEO03KOJIIOTMYECKOTO MOHMTOPMHIA C OIpe-
He/IeHNeM KOHEYHOV LieV, HAIlpaBJIEHHOM Ha
pellleHMe 3ajad, CBSA3aHHBIX C oOlecleuyeHMeM
re03KoIorn4ecKoil 6esomacHoctu. Paspabora-
Ha CICTEMa TI€03KONOTMYECKOTO MOHUTOPVIH-
ra C JCIIO/IIb30BAaHMEM CUHTETUYECKUX SKOJIO-
ro-5KOHOMMYECKMX II0OKa3aTesiell, JONOTHEHHAsA
CpPeACTBaMM aBTOMATM3aLVM ¥ BU3ya/lM3aLUN
IIOJTyYEHHBIX PEe3yIbTaToB. Pesynbprarhl mccre-
JIOBAHMII MOTYT OBITh II0JIE3HBIMM ITPOMBIIIICH-
HbIM MNPefupUATUAM [Ad PelIeHUA IPaAKTU-
4eCKMX  3a/lad  HAayYHO-UCC/IEOBATEIbCKOTO
Ha3HA4YeHNA 0 CHIDKEHUIO HEraTMBHOTO BO3-
IEVICTBMSA Ha OKPY>KAIOLIYIO CPEMY, a TAKXKe IIPH-
POTOOXpaHHBIM OpraHaM B/IACTI A GOpMUpPO-
BaHVS PErVOHATBHON WM II00aIbHON CHCTEMBI
obecrieyeHs Te09KOJIOTIYECKOIT 0€30MaCHOCT.
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DEVELOPMENT OF AN AUTOMATED SYSTEM FOR GEOECOLOGICAL MONITORING
FOR RESEARCH PURPOSES

The analysis of modern scientific research in the field of development and practical use of geoecological
monitoring systems aimed at solving local and global problems of ensuring geoecological safety is carried
out in the article. An automated system for geoecological monitoring, including a service for visualizing
and interpreting the obtained synthetic environmental and economic indicators, is developed. The
developed system of geoecological monitoring is tested on real data. The results of the research can be
useful to industrial enterprises that have a negative impact on the environment, and state environmental
administration institutions for planning and carrying out organizational and engineering activities aimed
at ensuring geoecological safety.

Keywords: GEOECOLOGICAL MONITORING, GEOECOLOGICAL SAFETY, AUTOMATED
SYSTEM,NEGATIVEIMPACT, ENVIRONMENT, ENVIRONMENTALDATA, ENVIRONMENTAL
AND ECONOMIC INDICATORS, INDUSTRIAL AND CONSUMPTION WASTE.
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