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KOHIENTYAJBHBIE OCHOBBI CUCTEM MOHUTOPHHT A
3KOJOI'MYECKOMN BE3OIMACHOCTH B 30HAX BO3JIEVICTBUSI
OBBEKTOB I'l/IPOOHEPTETUKHN

[IpuponooxpaHHas AESITEILHOCTh HA COBPEMEHHOM JTare OOIIECTBEHHOTO Pa3BUTHUS
CTAaHOBUTCS OJIHUM M3 BaXKHBIX ITPOU3BOJICTBEHHBIX 3TANlOB B XO3WCTBEHHOU JESTENLHOCTH,
CBSI3aHHOM C MCMOJIb30BAaHUEM BOJHBIX PECYPCOB, KOTOpPbIE (POPMHUPYIOTCS B IPOCTPAHCTBEH-
HBIX Tpenenax OacceliHOBBIX reocucreM. Ha mpumepe uCHosib30BaHUs BOJHBIX PECYPCOB
TSt BEIpaOoTKH 3nekTpudeckor sneprun ['DC-I'ADC paccmarpuBaeTcsi CHCTEMHBIN TTOIXO/T
B co3nanuu npupojHo-texuuueckux cucreM (IITC) «IIpuponnas cpena — OOBbEKT aesiTelnb-
Hoctu — Hacenenune» (IIC — OJ] — H), rae noa «O0BEKTOM N€ATENBHOCTUY» TPUHUMAETCS
KoMIuiekce ruaporexHudeckux coopyxkenuit (I'TC), mox komnonentom «Hacenenue» — Hace-
JeHue, kotopoe nmpoxkuBaet B 30Hax BimsHUA O/ u I1C, Brimtoyaromeir B ceOs mpupoIHbIC
cpenbl (atMocdepy, runpocdepy, BEpXHHUE CIOU JTUTOCHEPHI U TTOYBEHHBIM IMOKPOB) B 30HAX
Brusaus OJl. Ha ocHOBE cMCTEMHOTO MeXaHU3Ma, ICUCTBYIOIIETO B MPOCTPAHCTBEHHBIX Mpe-
nenax OacceitHoBoM reocucrembl Bepxueit Kybanu, paccmarpuBaercss MHOTOMEPHBIN MOTOK
BEIIIECTBA, PHEPTUHU, MH(POPMAIIUK, KOTOPBIE MPEOOPa3yrOTCs MO BO3JICUCTBUEM €CTECTBEH-
HbIX nporieccoB 1 OJl. YnpaBieHne CUCTEMHBIM MEXaHU3MOM OCYILECTBIISIETCSI B COOTBETCT-
BUU ¢ 0a30BbIM IPUHIUIIOM COXPAaHEHUS Pa3BUTHUS, KOTOPBIA ompenenser coboit HeoOpaTu-
MO€, 3aKOHOMEpPHOE U HAaIpaBJICHHOE M3MEHEHUE, B PE3yJbTaTe KOTOPOro BO3HUKAET HOBOE
KauyeCTBEHHOE COCTOSIHUE ¢ 0ojiee HU3KMM ypoBHEM 3HTponuu. Ha ocHOBe pe3ynbTaToB Hc-
cieoBaHus cucteMHoro Mexanusma B paccmarpuBaemsbix [ITC «IIC — O] — H» pazpabora-
Hbl OCHOBBI TE€XHOJIOTMM KOMILUIEKCHOTO 3KoJiornyeckoro mMoHutopunra (TKOM), koTopsie
SIBJIIIOTCSI BOJKHBIM JIONIOJIHEHUEM K CYIIECTBYIOIIUM MOHMTOPHHIOBBIM HabOmoaeHusM Poc-
ruapometa, Pocrexnanzopa u Pocnpuponnanzopa. PaszpadateiBaemas TKOM anst 00bekToB
TUIPOIHEPTETUKU TIpelyCMaTpUBaeT OOeCreuyeHrue 3KOJIOTMYECKO 0e30macHOCTH B 30HaX
Brmsiaus O/1. JInst onenku texuudeckoro coctosiHus KI'TC u ux 6e3omacHoCTH (THAPOIOTHYE-
CKOM, KOHCTPYKTHUBHOM, THUIPaBIMYECKOW, (HIBTPALMOHHOW) MpeaaraeTcsi WCHOJIb30BaHUE
aBTOMAaTU3UPOBAHHBIX HH(MOPMALMOHHBIX CHUCTEM C MPUMEHEHUEM TEXHOJIOTUH OTKPBITHIX
cucreM 1o 'OCT 2806. Coueranue TKOM c¢ aBTOMaTH3MpOBaHHBIMU HH()OPMALMOHHBIMU
CUCTEMaMHU JIOJHDKHO 00€CIeUnTh KOJIOIHUYECKYI0 0€3011acHOCTh Ha 00Jiee BBICOKOM YPOBHE.

KiroueBbie ciioBa: mpUpOTHO-TEXHUYECKAs CHCTeMa, 30HA BiausHUS «OOBEKTa aes-
TEIbHOCTUY», SKOJIOTMYECKHI MOHUTOPHHI, IKOJIOTHYECKash 0€30MacHOCTh, CUCTEMHBIN aHa-
JIU3, KOMIUIEKC TUIPOTEXHUYECKUX COOPYKEHUH, OOBEKT AEATEIbHOCTH, OacceHOBas reo-
cucTema.
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CONCEPTUAL FRAMEWORK OF THE ENVIRONMENTAL
SAFETY MONITORING SYSTEMS IN THE AFFECTED
AREAS OF HYDROPOWER ENGINEERING PROJECTS

The environmental activity is becoming one of the important production stages at the
present stage of the social development in activities associated with the use of water re-
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sources, which are formed within the spatial limits of basin geosystems. The system approach
to creating nature-engineering systems “Environment — Object of activity — Population” is
considered by the example of water resources utilization for power generation at hydroelectric
stations and hydroelectric pumped storage power stations, where “Environment” means at-
mosphere, hydrosphere, upper layers of lithosphere, soil covering, etc. in the affected areas of
the Object of activity; “Object of activity” stands for the complex of hydraulic engineering
structures and “Population” means people living in these affected areas. The multidimensional
flow of matter, energy and information, which is transformed by the influence of natural
processes and Object of activity, is introduced on the basis of the system mechanism working
within the basin-spatial limits of the Upper Kuban geosystems. The system mechanism con-
trol is conducted in accordance with the basic principle of development conservation which is
a permanent, regular and directional-controlled change, resulted in a new qualitative state
with lower entropy. On the basis of research of the system mechanism in these nature-
engineering systems the fundamentals of the technology of the integrated environmental mon-
itoring system, which is an important addition to the existing monitoring observations of
Agency on Hydrometeorology and Environmental Monitoring; Federal Environmental, Engi-
neering and Nuclear Supervision Agency and Federal Service for Supervision of Natural Re-
source Usage are drawn out. The given technology of the integrated environmental monitor-
ing system for hydropower projects provides environmental safety in the affected areas of the
objects of activity. To assess the technical condition of the complex of hydraulic engineering
structures and their safety (hydrologic, structural, hydraulic, filtration) the use of automated
information data systems with the technology of open systems in accordance with the All Un-
ion State Standard 2806 is proposed. The combination of the technology of the integrated en-
vironmental monitoring system with automated information data systems ensures the envi-
ronmental safety at a higher level.

Keywords: nature-technical system, the affected area of “Object of activity”, environ-
mental monitoring, environmental security, system analysis, complex of hydraulic engineer-
ing structures, basin geosystem.

Ha coBpemeHHOM »3Tame OOIIECTBEHHOTO Pa3BHUTHUS IPUPOIOOXPAHHAS
JESATENHPHOCTh CTAHOBUTCS OCHOBHBIM IIPOM3BOJICTBEHHBIM 3TAIIOM MPAKTHUYECKH
BO BCEX BHUJAX XO3SMCTBCHHOW NESITEILHOCTH, B TOM YHCJIE B JEATEIHLHOCTH,
CBS3aHHOW C WCIIOJB30BAHHEM BOJHBIX PECYPCOB, KOTOpPBIE (OPMHUPYIOTCS
B ITPOCTPAHCTBEHHBIX pejiesiax 0aCCEHHOBBIX T€OCUCTEM, BKITIOYAIONTUX B CCOsI
MpU3eMHBIE ciion atMocdepsl (BbICOTOM A0 10 KM), BEpXHUE CIIOH JIUTOCHEPHI
(rmyounoit 10 300 M) u ruaporpadUyYECKyr0 Ce€Th Ha 3€MHOW MOBEPXHOCTH
B IIpeJiesiax BoJJ0COOPHOM TeppUTOPUHN BOJHOTO 00BbeKTa [1].

Hcrnonp30BaHUEe BOJHBIX PECYPCOB B PA3TMYHBIX TCXHOJIOTHYCCKUX TPO-
1eccax XO3sIMCTBEHHON NEATEIBPHOCTH CBS3aHO C U3BATHEM (BO3BpPATHBIM, Oe€3-
BO3BPATHBIM) M3 BOJHBIX OOBEKTOB PAaCUETHBIX PACXO0JIOB IPHPOJHBIX BOJ H
cOpocoM (OTBOJIOM) CTOYHBIX BOJ B BOJHBIC OOBECKTHI THAPOTpaPUIECKOi ceTH

OacceitHoBOM reocucTembl. lIpakTHdeckoe HCIOJIb30BaHUE BOJHBIX PECYpPCOB,
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K IpUMEpY, Js1 BBIpAOOTKH 3JieKTpuueckoil sHepruu Ha ['DC, Bcerga cBs3aHO
c co3nanuem mnpupoaHo-texuuuecko cucrteMbl (IITC) «Ilpuponnas cpega —
O0bexT nesrenbHocTH — Hacenenuey, rae noa «O0bEKTOM IEATEIbHOCTH IO-
HUMaeTcs KoMIUIeKe ruapoTexHuueckux coopyxeHudt (KI'TC), ocHOBHBIX H
BcroMoraTteabHbIX 3aanuii I'9C, mog kommoneHnToM «Hacenenue» — HaceleHue,
KOTOpO€ MPOKUBAET B 30HaX BiusHUs «OO0bekTa nestenbHocTU» U «lIpupon-
HOM cpenpl», BKIIIOYaoNie B cedst mpupoanble cpenbl (atmochepy, ruapocde-
Py, BEPXHHE CIIOM JUTOC(Epbl U TMOYBEHHBIH MOKPOB) B MPOCTPAHCTBEHHBIX
npenenax 30H BausHUA «O0bekTa nesrenbHocTy». CoszmaBaembie [ITC «Ilpu-
ponHas cpena — O0bekT nearenbHocTH — Hacenenue» QyHKIMOHUPYIOT B MPO-
CTPaHCTBEHHBIX Ipenesiax O0acceHOBOW TIeOoCHCTeMBbl, B Mpejenax KOTOpou
(bopMHpYIOTCS KAa4eCTBEHHBIE M KOJUYECTBEHHBIE TOKA3aTENU HCIOIb3YyEeMBbIX
BOJIHBIX pECYpcoB [2].

bacceliHoBasg reocucrteMa Kak HMPUPOIHBIA 3JIEMEHT SIBIIAETCS YACTBIO
rinobansHol cucteMer Guocdepst 3emmu (W, = 1,10" km’) u, coorBercTBeHHO,
Kak u Ouocdepa 3emiid 001a1aeT aHAIOTUYHBIMU CBOMCTBAMH 10 Mpeodpa3oBa-
HUIO MTOCTYNAIINUX B HEE PA3JIMYHBIX IOTOKOB, B TOM YHUCJIE IMOTOKOB BEILECTB,
AHEPruu, UHPOPMALIUK U3 BHEUIHEN cpeiibl CUCTEM 00Jiee BBICOKMX HUEpapXuye-
CKUX YPOBHEH, TO €CTh CBOEOOPa3HbIM CUCTEMHBIM MEXAHU3MOM, YIPaBIIsEMbIM
u3 BHE [3].

CHuCTEMHBII MEXaHU3M, AEHUCTBYIOIIMN B NPOCTPAHCTBEHHBIX NIpPEAENIax
OacceitHoBbIX reocucteM U B coznaBaembix [ITC «lIpuponnas cpega — O0beKT
nesitenbHOoCcTH — Hacenenue» obecrieunBaeT 0JIHOBPEMEHHOE U3MEHEHHE U CO-
XpaHEHUE MOCTYNAIINX TOTOKOB BEUIECTBA, YHEPTUH U JIp. IIyTEM COXPaHEHHUS
HaIlpaBJICHUSI U3MEHEHUHN B 3TUX NOTOKax. CleaoBaTeIbHO, MOXKHO OTMETHT,
YTO CUCTEMHBIA MEXaHM3M JEHUCTBYET MO NpuHUUIY «Bce m3meHnserca u ocra-
€TCSl HEeM3MEHHBIM», B KOTOPOM COCPEIOTOYEHA BCS OECKOHEUYHOCTh M MOII-
HOCTb NMPOCTPAHCTBA—BPEMEHHU, MIPEICTABISIONIMX COOOH MHOTOMEPHBIA MOTOK.

s pacematpuBaeMbix [ITC «IIpuponnas cpena — OOBEKT AEATEIBHOCTH —
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Hacenenue» MHOroMepHble NMOTOKHM IPEACTABISAIOT COOOM IOTOKM BELIECTBA
(TTOBEpXHOCTHBIN U MOA3EMHBIN CTOK BObI, PACTBOPEHHBIE U HEPACTBOPEHHbBIE
BEIIECTBA U TOPHBIE MOPOJBI U T.11.), SHEPTHH (Jyuncrtas sHeprust Connua, Hed-
TENPOAYKTHI, Ta3 U JIp.), KOTOPbIE MPE0Opa3yroTcs MOJ BO3JEHCTBUEM €CTECT-
BEHHBIX MPOIIECCOB U 00BEKTAMU XO35UCTBEHHON JEATEIHHOCTH.

CucTeMHBIN MEXaHU3M, YIpaBJIsieMblil U3 BHE, 00eCIieunBaeT COXpaHEHHE
HBOJIIOLIMOHHOIO PAa3BUTHS €CTECTBEHHBIX MPOLIECCOB B OaCCEHOBOM reocucre-
M€, CBSI3aHHBIX C KU3HEAESITEIbHOCThIO OMOTHYECKUX, a0MOTHYECKUX KOMIIO-
HEHTOB M IPOXKUBAIOLIMM HACEIEHHUEM, a 4epe3 pa3BUTHE IPOLECCOB B3aUMO-
CBSI3M, B3aUMOJICHCTBUS U B3aMMOOTHOIICHUI MEXy KOMIOHEHTAMH COXpaHe-
HUE IIEJIOCTHOCTH OaccelHOBOM reocucteMbl. @yHKIMOHAIBbHAsA paboTa TaKOTro
CUCTEMHOr0 MEXaHH3Ma O00eCleYMBaeTCs MPOCTPAHCTBEHHO-BPEMEHHBIM JIBH-
KEHUEM TMOTOKOB SHEPTUHU, BEIECTBA, MH(OPMAIIMHU U Jp., KOTOpbIE MOTPeOIs-
I0TCS TIPU 3TOM MPOU3BOJICTBE, AKTUBHBIX M MMACCUBHBIX MOTOKOB, BKJIIOYas MO-

TOKHM cBOOOIHOW sHepruu (E_ ), cBs3HOW »Hepruu (£ ), 00ycraBIMBarOIUX

coboli MOTOKM mojie3Ho MomHoctu (P), u mMomHoctu noteps (G ), omnpene-
asoue coboi GyHaaMeHTaIbHBINA 3aKOH COXPaHEeHMsI MOITHOCTH [4]:
N =P+G|U'T?].

YnpaBneHue CUCTEMHBIM MEXaHU3MOM B Tpezesiax 0acceiiHOBOM reocuc-
TEMBI B €CTECTBEHHBIX YCIOBHSX B3aMMOCBSI3H, B3aMMOJICHCTBHS U B3aUMOOT-
HOIIIEHUS PUPOIHBIX (OMOTHYECKUX, AOMOTHYECKHX) KOMIIOHEHTOB MEXIY CO-
00¥ OCyIIEeCTBISETCSI B COOTBETCTBUU C JACHCTBYIOUINM MPUHITUTIOM COXPaHCHHSI
pa3BUTHs, 00YCIOBIMBAIONINM c000il HeoOpaTUMoe, 3aKOHOMEPHOE U Harpas-
JICHHOE U3MEHEHHE, B PE3yIbTaTe KOTOPOTO BO3HUKAET HOBOE KA4eCTBEHHOE CO-
CTosiHuEe ¢ Ooyiee HM3KMM YPOBHEM SHTPOINUHU. BaKHYIO XapaKTepUCTHKY TMpO-

IIECCOB Pa3BUTHSI B PACCMATPUBAEMBIX CHCTEMax COCTaBIsCT BpeMs (¢ ), KOTO-

poc onpcacisICT HAIIPABJICHHOCTD PAa3BHUTHA.
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CosznaBaembie HOBbie win pAerctByromue I[ITC «lIpuponnas cpena —
OO0bexT nearenbHOCTH — HaceneHue» MO MCIMOJIb30BAaHUIO BOAHBIX PECYpPCOB
BHOCAT OIPEJEIICHHBIE W3MEHEHHS B €CTECTBEHHBIC IPOLECCHl B3aMMOCBS3H,
B3aUMOJEHUCTBUS M B3aMMOOTHOIIEHUS NPUPOJIHBIX KOMIIOHEHTOB, JKM3HEIES-
TEJIbHOCTH HACEJEHUS U COOTBETCTBEHHO B JICHCTBYIOLIMM CHUCTEMHBIA MeXxa-
HU3M. M3menenus, BHOcUMble «OOBEKTOM N1€ATEbHOCTHY, MPOSIBISIOTCA B 30-
Hax BIIMSHUSA, TPAHULIBI KOTOPBIX B MPUPOJHBIX CPEAAX OMPEAEISIIOTCA CIELH-
aJbHBIMHU HMCCIIEIOBAHUSIMM HA CTaAUU NpOeKTUpoBaHus [S]. [Jns oueHkn ypos-
HSl BHOCUMBIX U3MEHEHUH B €CTECTBEHHBIE MPOLIECCHI MTPeoOpa30BaHus MOTOKOB
DHEpPIuM, BEIIECTBA W JAp. U HAIPaBICHHUE TEHACHIMU MX Pa3BUTHA B 30HAX
BiusiHUSA «OObeKTa NeATEIbHOCTHY BO3HUKAET HEOOXOAMMOCTH B MPOBEACHUU
HKOJIOTMYECKOTO0 MOHMTOPHHIA, BKJIIOYAIOUIErO B c€0si COBOKYMHOCTH COBpeE-
MEHHBIX METOAMK U CIIOCOOOB MOJTYYEHUSI CBOEBPEMEHHON U JOCTOBEPHOU HH-
dbopMal 0 COCTOSIHMM W TEHACHIMM MpoTeKarouux u3MeHeHuid. COBOKYII-
HOCTb METOJIMK U CHOCOOOB MOJNy4eHUs MHPOPMALIMU O COCTOSSHUU U TEHJEH-
MU MPOTEKAIOIUX U3MEHEHU B MPUPOJHBIX cpeAax B 30HaX BIUSHUS «O0b-
ekTa (OB) JeSATEIBHOCTHY, JEHUCTBYIOUIUMX B MPOCTPAHCTBEHHBIX Mpenaenax oOac-
CEHHOBBIX F€OCHCTEM, O0YCIOBIMBAET COOON ONMpPENENEHHYIO TEXHOIOTHIO KOM-
IIEKCHOTO 3Kosorndeckoro Mmonutopunra (TKOM). IlpumenurenbHo kK 00bek-
TaM THUAPOIHEPIETUKH, CBSI3AHHBIM C HCIOJB30BAHUEM BOJHBIX PECYPCOB, KaK
nokaspiBaeT npaktuka B CeBepo-KaBkasckom pernone PO, TKOM ans crpos-
nxcs u akcmyatupyemeix 'DC u I'TADC He 0TBEYaeT COBPEMEHHBIM HKOJIO-
rMYeCKUM TpeOOBaHUAM U TpeOyeT AajibHEHUIEro COBEPIICHCTBOBAHUS B COOT-
BETCTBUU C MEPCHEKTUBHBIMU METOAOJOTUUECKUMH MOAX0JaMU U UH(pOpMaIu-
OHHO-aHAJINTUYECKUMH CUCTEMAaMH MOHUTOPHUHIA ITAPAMETPOB.

B cymecTByIomuUX peasbHbIX YKOHOMHUUYECKUX YCIOBHUSX COBEPUIEHCTBO-
BaHUE TEXHOJIOTMM CHCTEMHOI0O MOHMTOPUHTAa B 30HaX BIHUSIHUS «OOBEKTOB

ACATCIIBHOCTH)> Ha 0acceiHOBOM H PETUOHAJIBHOM YPOBHAX HOJDKHO HATH
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0 MYTH CO3/IaHMSI COBPEMEHHON KOMIUIEKCHON (0OBbEIMHEHHON) CHCTEMbl Ha-
OJIIOJIEHHsI 32 COCTOSIHUEM W TEHACHIMSMU MPOTEKAIOUIUX U3MEHEHUH B MpH-
POJIHBIX Cpefax W UCTOYHUKAMU MX 3arpsi3HeHHs Ha 0a3e CyHIECTBYIOIIMX Tep-
puTopuanbHbiX ciyx0 Pocruapomera, Pocnpupoananzopa, Pocrexnanzopa u
Pocnorpebuanzopa.

B ocHOBe Takoi CUCTEMHON TEXHOJIOTHU KOMIUIEKCHOTO 3KOJIOIMYECKOTO
MOHUTOPHUHTA JIOJKEH OBbITh €IMHBINA OpraHU3allMOHHBIN, METOJ0JIOTHYECKUI U
METPOJOTUYECKHUM MOAXO0/, MO3BOISIONIMN CO3/]aTh MEXaHU3M B3aUMOJIECHCTBUS
BEJIOMCTBEHHBIX MPUPOJIOOXPAHHBIX CIYKO € JOKalIbHOU (OOBEKTHOM) cucTe-
MOl MOHUTOpPUHTA NApaMETPOB MPUPOIHBIX CpPEJ 30H BIHUSHHS paccMaTpuBae-
Moro «OObeKTa NeSITeIbHOCTU» B MEPHUOJ] €ro CTPOUTEIBCTBA U JaibHeHIe
sKCIUTyaTanuu (pucyHok 1). Pe3ynbraTel JIOKanbHON CUCTEMBI JTOKHBI JOTOJ-
HATHh M JI€TAIU3UPOBATh JIaHHBIE MOHUTOPHHIOBBIX HAOJIIOJCHHUN TEppUTOPH-
aJNbHBIX CIIY>KO roCyJapcCTBEHHOTO MOHUTOPHUHTA.

Ha npumepe nokainbHON cucTteMbl MOHUTOpHUHTA B 30HaX BiausHus KI'TC
3eneHuykckod ['DC-I'ADC NONONHAIOMIMMH JETaTU3UPYIOIIUMU JaHHBIMUA K
OpraHU30BaHHON CHUCTEME TOCYIapCTBEHHOI'O MOHUTOPHHIA MOBEPXHOCTHBIX U
Mo/I3eMHBIX BOJ Ha TeppuTopun KapauaeBo-UYepkecckoil PecriyOnuku siBasitoTCs
CJIEIYIOIINE BUJbI MOHUTOPUHTA: HKOJIOT0-T€OXUMHUECKUH, THIPOJIOTUUECKUA,
rUAPOOHOTIOTHYECKU M MXTHUOJOTHYECKUN, CaHUTAPHO-XUMHUYECKUU, OakTe-
PUOJIOTUYECKUM M Tapa3uTOJIOTMYECKHUM, TOYBEHHO-PACTUTENbHBIN U (dayHu-
CTUYECKHUI, MOHUTOPUHT AK30T€HHBIX I'€0JOTHYECKUX MPOLECCOB, PU3NUECKUX
HEraTUBHBIX BO3JECUCTBUHN (paJMallMOHHOTO, UIYMOBOI'O, 3JEKTPOMATrHUTHBIX
noJiel) M 30pOBbs HACENEHUs, MIPOKUBAIOIIETO B ATUX 30HaX BiausHUsA. Konu-
YECTBEHHBIE M KAaUECTBEHHBIE MOKA3aTeNd AOTONHIIOUIUX U JIETATU3UPYIOUIUX
BUJIOB MOHUTOPUHIA ONPEIEISIIOTCS B COOTBETCTBUHU C UCXOJHBIM COCTOSIHUEM
paccMaTpUBaEMBbIX MPOCTPAHCTBEHHBIX MpeaeioB 30H BiausHUg «OO0beKTa aes-

TEeJIBHOCTH» [2].
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Pl/lcyHOK 1 — Cxema TeXHOJIOTHH CHCTEMHOI0 KOMILJIEKCHOI'O MOHHMTOPHHIA
B 30HaX BJIMSIHUS 00LEKTOB THAPOIHEPICTUKHU
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s KI'TC 3enenuykckoin '9C-I'ADC, pacnonoxkeHHOW B MPOCTPAHCT-
BEHHBIX Mpejenax 0acceitHoBol reocucteMbl Bepxuelh Kybanu, ncxoanoe 3ko-
JIOTUYECKOE COCTOSIHUE OMNpEeNeNsieTcs KIMMaToOM, TeoMopQoJioTuei U TuApo-
rpadueil, reoTOrH4ecKuM CTPOCHUEM U TMOJIE3HBIMU UCKOMAeMbIMU, TUAPOIIOTU-
YeCKMMHU TpolleccaMu M 3allUIIEHHOCThIO TMOJ3EMHBIX BOJ|, HH)KEHEPHO-
re0JIOTUYECKUMH YCIOBHUSMH, BKIIIOYAsl SK30T€HHBIE MPOILIECCHl, MOUYBEHHBIA U
pPaCTUTENIbHBINA TTOKPOB, dKUBOTHBIM MUp, JIaHAadTHOE palOHHUPOBaHUE, 0CO00
OXpaHsieMble TEPPUTOPUN U PEKPEALMOHHBIE PEeCypChl, JKOHOMUYECKUN MOTEH-
uai, 1eMorpauuecKyro CUTyaluio 1 ICTOYHUKHU 3arpsi3HEHMS.

JlononHsoNMe U JeTalu3UpyIoiie BUAbl MOHUTOPUHIA B 30HAX BIIMS-
Hua KI'TC 3enenuykckoit '9C-I'’ADC o cBoeil 3HAYMMOCTH B OLIEHKE COCTOS-
HUS ¥ TEHJECHUUN TPOUCXOJAIIUX U3MEHEHUHN B MPUPOJIHBIX CPEelaxX pa3iMyuHbI,
MO3TOMY JJII JIOCTOBEPHOCTH W OOBEKTUBHOCTH JOJDKHBI PACCMaTPUBATHCS
B €IMHOM cHCcTeMe JIeHCTBYIONIEr0 rOCyJapCTBEHHOTO MOHUTOPHUHTA.

TexHonoruss KOMILJIEKCHOTO SKOJOTHYECKOI0 MOHUTOPUHTa OOBEKTOB
TUIPOIHEPIeTUKN MpeycMaTpUBaeT co3faHue 0a3bl JAaHHBIX MO BCEM BHAAM
HAOJIOICHUIM U WX aHalIU3, OLEHKY TEHJEHUIUU U3MEHEHUN B MPHUPOAHBIX Cpe-
J1ax U 00OCHOBaHUE HEOOXOJUMBIX MPHUPOJOOXPAHHBIX MEPONPHUITHI B 30HAX
BiusiHus «O0bekTa (OB) AEATEIBHOCTU». B KOMIUIEKC TMAPOTEXHUUYECKHX CO-
opyxenui u 3nanuil 3eneHuykckoir [[DC-I'’ADC Bomuin opranuzaius HabIIto-
JaTeJIbHON CEeTH, KOMIUIEKC PEKMMHBIX HAOIIOJEHUHN 32 COCTOSIHUEM TTOBEPXHO-
CTHBIX U TOJ3EMHBIX BOJ|, WHXXEHEPHO-TCOJOTUYECKHE U HHKEHEPHO-
HKOJIOTUYECKUE HAOMIOACHHUS 3a COCTOSIHUEM >KM3HE0OECNeurBaIONINX Cpej,
co3gaHue MHGOPMAIIMOHHON CUCTEMbl MOHUTOPUHTA U CUCTEMBI IPUHITHUS pe-
II€HU, CO3/1aHuEe BJEKTPOHHOI'O MaKeTa KapT O COCTOSIHUM B MPUPOAHBIX Cpe-
JaxX 30H BIUSHUA.

TexHonorus: KOMIIJIEKCHOIO 3KOJOTMYECKOr0 MOHUTOpPUHIa 3elIeHYYK-

ckori I'DC-I'ADC 6Gazupyercsi Ha OCHOBHBIX MPUHIUIHAIBHBIX TMOJOKEHUIX
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0 TOM, 4TO OHA:

- SIBJISIETCS DJIEMEHTOM PETMOHAIBHON TOCYJapCTBEHHOW CUCTEMBI MOHH-
TOPUHTa, OXBAaTHIBAIOIIMM MPOCTPAHCTBEHHBIE Mpeeibl 0acceHOBOM reocuc-
tembl Bepxueit Ky6ann (113300 km’) Ha Tepputopun KUP;

- ABJIIETCSl KOMILJIEKCHOM M BKIJIIOYAeT B ce0sl HAONIOIEHUs 3a 3arpsi3He-
HUEM aTMOC(EpHOro BO3AYyXa, BOJHBIX OOBEKTOB THIApOrpadUyecKod CeTH,
MTOYBEHHOI'0 NMOKPOBA U UCTOYHUKAMU 3arpsA3HECHHS] NPUPOAHBIX CPEX, a TaK KE
TUAPOJIOTHYECKUMHU, PYCI0(OPMUPYIOUIUMHU MPOLECCAMU B BEPXHUX U HUKHUX
Obedax B0OJ03a0OPHBIX TUAPOY3JIOB U TEXHUUYECKUM COCTOSHHEM THUAPOTEXHH-
YECKUX COOPYKECHUU;

- 0azupyeTcss Ha JACHCTBYIOIIMX TOCYAAPCTBEHHBIX MOHHMTOPUHIOBBIX
HopmartuBax Pocrunpomera, MIIP, Pociorpebnanzopa, Poctexunanzopa KYP.

JIsist mony4deHus: 1O0CTOBEPHOM MHPOPMALIUKU O COCTOSIHUM M TEHICHIUAX
MIPOTEKAIOIINX U3MEHEHUI MapIIPYTHBIMHU UCCIEA0BAHUSAMU ONPENEIAETCS CETh
MOCTOSIHHBIX TMYHKTOB CHUCTEMHBIX HaOJIONEHUNA MO KaKIOMY KOMIIOHEHTY
B IIPUPOJHBIX cpefax: aTMOC(hEepHBI BO31yX, BOAHBIE OOBEKTHI TUApOrpaduye-
CKOM ceTH (ITOBEPXHOCTHBIE U MOJI3EMHBIE BObI); 30HbI aKTUBHOM (priibTpanuu
B CTBOPaX BO/03a00PHBIX TUAPOY3JIOB U OTKPBITHIX YYACTKOB JE€PUBALMOHHOTO
KaHajla U OacceilHa CyTOYHOIO pPEryJHpOBaHUS;, MOYBEHHOIO MOKpPOBa M .
Jiist 0600111eHUs U TTPeICTaBIICHUS MOIy4aeMOi MOHUTOPUHTOBOW HH(POpMaLIUU
B coznaBaemoir TKOM ucnons3yercs reounpopmannonnas cucrema ArcGIS-10
C COOTBETCTBYIOIIMMU 0a3aMH TaHHBIX.

CornacHo COBpeMEHHBIM IPUPOJAOOXPAHHBIM TPEOOBAHUSIM CO3aBaeMast
TKOM noikHa COOTBETCTBOBATH CIIEIYIOIIUM NPUHIIMIUAIBHBIM MTOJIOKEHUSIM

- IOTy4YeHUEe HEOOXOIUMOM, TOCTOBEPHOI U COMOCTaBUMON MHGOPMALINH
O COCTOSIHMM M TEHACHIUAX NPOTEKAIOIMIUX H3MEHEHUN B pPacCMaTpUBAEMOM
MIPOCTPAHCTBE M BPEMEHU B MPUPOAHBIX cpefax moj BozaeiicTBueM «OO0beKTa
TEATENBHOCTIY;

- OCYILIECTBJICHWE HAOMIOACHUN KaK Mo OOLIMM MOKa3aTelsiM B MPUPOI-
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HBIX cpefax, Tak U MO creuuuueckuM MoKas3aTesisiM B MEPHOJ BHIOJIHECHUS
CTPOUTENBHBIX pabOT — IIYM, 3arpsi3HEHHE BO3AYIIHOM cpejibl paboTalomuMu
MEXaHU3MaMH, 3albIJIEHHOCTb U JIp.;

- TEXHOJIOTUSI CHUCTEMbl KOMIUIEKCHOTO 3KOJOTMYECKOr0 MOHUTOpPUHIA
JUISL IEUCTBYIOIIMX U CTPOSIIUXCSA O0BEKTOB TMAPOIHEPTreTUKH JTOKHA CO3/1a-
BaThCS 10 YHH(PUIIMPOBAHHBIM METOIOJIOTHYECKUM U METPOJIOTUIESCKUM TPHH-
[UTIaM.

Pa3pabateiBacmas TKOM 1151 00bEKTOB TUAPOIHEPTETUKU OCHOBHOM 1ie-
JBI0 MpEAyCMaTpUBAET OOECreYeHre 3KOJIOrMYecKoil Oe30MacHOCTH B 30HAX
BiusiHus «O0bekTa nesarenbHocTy. Ho akonornueckas 6€30macHOCTh B OIpe-
JICJICHHOM CTENEeHH 3aBUCUT OT TEXHHYECKOTO COCTOSHHS THUAPOTEXHUYECKUX
COOPY>KEHUH, KOTOPOE OMpeNesieTcs COOTBETCTBYIOIIMMU BUAaAMHU Oe30MacHo-
CTH: THJIPOJIOTHYECKOM, KOHCTPYKTUBHOM, TUAPABINYECKON, (PUIBTPAIMOHHOM.
JlJisi cBOEBpEMEHHOM M JOCTOBEPHON MH(OpPMAIMU O TEXHUYECKOM COCTOSHHUU
TUIPOTEXHUYECKUX COOPYKEHUU 1EJIeCO00pa3HbIM SIBISIETCS HCHOJIb30BAHHE
COBPEMEHHBIX aBTOMATHU3UPOBAHHBIX MH()OPMAIIMOHHBIX CHCTEM C TPUMEHEHHU-
€M TE€XHOJIOTUHU OTKPBITBIX cucteM 1o 'OCT 28906.

NudopmanimonHass cucrema BKIIOYAEeT B ceOs MpeaAMETHYIO (enterprise),
uHpopmamonnyto (information), anropurmuueckyto (algorithmic), KoHCTpYK-
TOPCKYIO (engineering) u TexHojoruyeckyo (technology) cocrasmustomiue, Kax-
Jasi U3 KOTOPBIX XapaKTepuszyeTcs (PYHKUIMOHAIbHOCTBIO, HA/IEKHOCTBIO, CO-
BMECTUMOCTBIO, YIPABISIEMOCTHIO U 3aIIUIIEHHOCTHIO.

OTnMYuTENbHON O0COOEHHOCTHIO JAHHBIX MH(GOPMAIIMOHHBIX CHCTEM SIB-
JISIeTCSL HAJIMYKUEe BCTPOEHHBIX CPENICTB 0€30MaCHOCTH, ONEPAMOHHON aHaIUTH-
KW, MOHUTOPHHTA JACHCTBYIONINX HATPY30K B KOHCTPYKTHBHBIX dneMeHTax [ TC,
KOTOPBIN OCYILECTBIIAECTCS B PEKUME PEaTbHOrO BPEMEHU U Pa3BUTHIMHU TEXHO-
norusiMu BUpTyanuzauuu. K stomy cnenyer 100aBUTh MOsBICHUE JJIST OTNIEIb-

HBIX YCTPONCTB UHTEIIEKTYaJbHbIX (DYHKIIHIA.
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Paccmotpenne naHHOW WH()OPMAIIMOHHOM CHCTEMBI MOHUTOPHHTA Kak
OTKPBITON CHUCTEMBI TTO3BOJISIET BBIJICIUTh B HEM HECKOJBKO aBTOHOMHBIX YpPOB-
Heil. Ha kaXXaoM ypoBHE BBIMOJHSIOTCA TOJBKO OJHOPOJHBIE JIOTUYECKUE
bynkuu. J7a cBs3M MEXIy YPOBHSIMHU JOJDKHA HCIIOIB30BAThCS TEJIEKOMMY-
HUKAIMOHHAs CHCTeMa, oOecTeuMBalollasl Bblady WHGOpPMAllMM HAa BEPXHUM
YPOBEHDb YNPABJICHHUS.

Coueranne TKOM, obecneunBaronieii CBOEBpEMEHHYIO U JIOCTOBEPHYIO
HH(POpPMAINIO O COCTOSTHUM W TEHACHIUSX MPOUCXOIANINX U3MEHEHUN B TPH-
poaubix cpenax B 30oHax BaussHug KI'TC 3enenuykckoit 'DC-I'ADC, u aBToma-
TU3UPOBAHHON HH(GOPMAIIMOHHONW CUCTEMbl MOHUTOPUHIA TEXHUYECKOTO CO-
crosaust ganHoro KI'TC mo3Bonut o0GecreyuTh 3KOJIOTHYECKYI0 0€30MacHOCTh
Ha 0oJiee BBHICOKOM YPOBHE, OTBEYAIOIIEM COBPEMEHHBIM IPHUPOI00XPAHHBIM

Tpe6OBaHI/IHM 1 0€30I1aCHOCTH KU3HCACATCIBbHOCTH HACCIICHUA.
Cnucok UCnoJib30BaHHBIX HCTOYHHKOB

1 Pemienue 3KOJI0TMYECKUX MPOOIEM MpU MPOSKTUPOBAHUM THIPOTEXHU-
YEeCKUX COOpyxeHuM (Ha mpumepe OacceitHoBoi reocuctemsl Bepxueit Kyba-
Hu): moHorpadus / B. JI. bounapenko [u ap.]. — PoctoB u/Jl — Yepkecck. —
C. 360.

2 bonnapenko, B. JI. Onenka 3KOJOTHYECKOT0 COCTOSIHHSI 0acceHOBOM
I€OCUCTEMBI B Tpolieccax MCIOJIb30BaHUs BOJIHBIX pecypcos/ B. JI. bonaapen-
ko, B. b. [psuenko // IIpoGnemMbl pernonanbHoi skonoruu. — Ne 2. — 2005. —
C. 86-92.

3 CucTteMHBIH MOAXOJ B OLEHKE BO3JCHCTBUS BOJOXPAHWIUI] Ha OKpY-
xatromyto cpeay / B. JI. Bounapenko [u ap.] / IIpobiemsl pernoHaabHON 3KO-
gorun. — Ne 5. —2006. — C. 6-12.

4 TlpuponooOyctpoiictBo. Tepputopun OaccelHOBBIX reocucTeMm: y4deo.
nocobue mis By3oB / B. JI. bounapenko [u ap.]; mox pea. U. C. Pymsannesa. —
M.: UKI] «MapT». — 555 c.

5 llIutukos, B. K. KonnuecTBeHHAs: THAPOIKOIOTUSA: METOIBI CUCTEMHOM
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unentudukanuu / B. K. llutukos, I'. C. Pozen6epr, T. /. 3unyenko. — TonbsT-

™: UDBB PAH, 2003. — 463 c.
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