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BBenenue

OcHoBaHMEeM s pa3pabOTKH  CTaHAapTa SBHJIACh HEOOXOIUMOCTh  PEriaMEHTHPOBAThH
JIeSTENBHOCTh OTIEPaTUBHO-TIPOM3BOICTBEHHBIX TMOJpa3aeneHnii Pocruapomera mo opraHuzanuu u
(hYHKIIMOHUPOBAHUIO CIEIMAIHHOTO BHIa HAaONFONEHUHA MOICHCTEMBI MOHUTOPHHTA aHTPOIIOTEHHOTO
3BTPOHUPOBAHUS IPECHOBOIHBIX dKocucTeM ([IMADIID).

B coBpeMEHHBIX YCIOBHUIX MPOIECCHl Pa3BUTHUA U MpeoOpa30BaHMsI BOTHBIX 3KOCHCTEM MPOTEKAIOT
3HAYHUTENEHO OBICTpEe, YeM paHBIIe, MOCKOJBKY OHH OOYCIIOBIEHBI HE CTOJBKO €CTECTBEHHBIMHU
(hakTopammu, ASUCTBYIOUINMH B MaciuTade Te0JIOTHYECKOTO BPEMEHH, CKOJBKO aHTPOMOTEeHHBIMH. K
YHUCIy TJIO0AJTbHBIX IPOIECCOB, PE3KOe BO3pACTaHHE CKOPOCTH KOTOPBIX OTMEUCHO B IOCIICIHUE
JICCSITUJICTUSI, MOXKHO OTHECTH IPOIECC AHTPOMOTEHHOrO 3BTPO(UPOBAHUS, OXBATHUBIIMA MHOTHE
BOJIHbIE OOBEKTHI MUPA M BBI3BABIINI YXY/IIEHHE KaYeCTBA MOBEPXHOCTHBIX BOA [1-3].

OmHUM U3 Cephe3HBIX 3aTPYTHCHUIN IPHU OLEHKE MOCICACTBUN aHTPOIIOTCHHOTO 3BTPOGUPOBAHUS
BOJOEMOB W BOJIOTOKOB SIBJIIETCS TO, YTO Ojarojapsi MeXaHH3MaM TIOMeocTa3a H3MEHEHHUsS B
(YHKIIMOHMPOBAHUKM SKOCHUCTEM OKa3bIBAIOTCS HAa TEPBOM JTale He3aMeTHhIMH. Yaie Takue
HApPYIICHHS CIIOKHO OTIUYUTH OT MPUPOTHBIX BapHAIMid B Pa3BUTHU dKocHucTeM. K mocneqHiM MoryT
OBITh OTHECEHBI CE30HHBIC, MEKI'0JIOBEIC KOJIEOaHHS THAPOIMHAMHYECKUX MIPOIIECCOB, KIIMMATHICCKUE
W3MEHEHMS, IIUKITBI Pa3BUTHS OUOTHI U IPYTHE.

OICHKH TIOCIEACTBUAN aHTPOIIOTEHHOTO BTPO(PHPOBAHUS W BBISBICHHE ero MacmTaboB Ha (oHE
€CTECTBEHHON H3MEHUMBOCTH MOTYT OBITH OIpEACNCHBl TOJNBKO Ha 0aze pe3ylIbTaTOB PEKUMHBIX
HaOJIOIEHUH 32 0COOCHHOCTSIMH (PYHKIIHOHUPOBAHHS OTHEIBHBIX COOOMIECTB BOJHBIX OPTaHU3MOB B
YCIOBHAX aHTPOIOTE€HHOTo 3BTpodupoBanus [4]. IlpudeM 1 NOTy9eHUS TOCTATOYHO JOCTOBEPHOTO
pe3yabTaTta HEOOXOAMMBI HAOMIOACHHS 3a PS JIET U Jaxe necsatwietuil. B mocneanue 10-15 et B
TocymapctBenHoii ciyx6e nabmoaenmii ('CH) cranm HakarumBathes (akTHYECKHUH Marepuan 1o
BHYTpU- ¥  MEXIOJOBOH MNPOCTPAHCTBEHHO-BPEMEHHOW  HM3MEHYMBOCTH  KAa4€CTBEHHBIX U
KOJIMYECTBEHHBIX  IOKa3aTelieil pa3BUTHs ITUIAHKTOHHBIX M OEHTOCHBIX COOOIIECTB  TaKUX
3BTPOPUPYIOMINXCS BOAHBIX 00beKkTOB Poccnu, Kak:

- BOJOXpaHWIMIIA - lBaHBKOBCKOe, Yrimuckoe, PwiomHckoe, YeOokcapckoe, ['opbKOBCKOE,
Ky#iosmmesckoe, CapatoBckoe, Bonrorpaackoe, Llumisackoe U T.11.;

- pexu - Hwxnss Boara, Huwxuuit [Jon, CeBepckuii Honen, Mocksa, Kiszema, Oka, [laxpa,
Camapa, Utb, Cutb, Kotopocias, Canuxra u T.1.;

- o3epa - Jlanoxckoe, Uyncko-IIckoBckoe u T.1.



B pa3BuTnu GHOIICHO30B ATHX MPECHOBOJHBIX YKOCHCTEM OTMEYEHBI B IIOCJIETHHUE TOJIBI 3aMETHBIC
MPUPOAHBIE MOTUDHUKAIINHN, K YUCITy KOTOPBIX CIEAYeT OTHECTH:

a) U1 GUTOIUIAHKTOHA!

- yBeJIHYCHHUE OOILEH YHCIEHHOCTH (PUTOINIAHKTOHA 32 CUET YCUJICHHS Pa3BUTHS B IIEPBYIO OUepeib
TPYIIBI CHHE3EIEHBIX, BIUIOTH 10 UX "UBETeHUs",

- o0eIHEeHNE BUAOBOTO COCTaBa BOJOPOCIEH C TeHICHIIUEH BbIX0/1a HA IOMHUHHPYIOLIEE TOJI0KEHNE
OJTHOTO-IBYX BHJIOB,

- BBIXOJl CHHE3€EJIeHbIX BOJIOPOCIEeH Ha TOMUHHPYIOIIEe MOJIOKEHNE 1aXe B BECEHHUH IepHoI,

- CHIDKEHHE OTHOCUTEIbHON YMCICHHOCTHU IPYIIbI 3€JEHBIX BOAOPOCICH U HapyllleHHe CE30HHOrO
X0J1a B Pa3BUTHHU COOOIIECTBA B LIEJIOM,

- yCHICHHE pa3BHUTHS o-canpoOHbIX opranum3moB u3 pp.Oscillatoria u Nitzschia, xotopsie
CHIOCOOHBI BETETHPOBATH IaXKE B YCIOBUAX HAPYIICHHUS B BOJOEMAaX KHCIOPOIHOTO PEKUMA;

0) T 300TUIAaHKTOHA:

- YCHJICHHE KOJIMIECTBEHHOTO Pa3BUTH COOOIIECTBA C pa3IMYHBIMHU IIePeCTPOHKaMH TPYIIIOBOTO U
BHIOBOTO COCTaBa,

- TOBBIMICHUE YaCTOTHI BCTPEYAEMOCTH aHOMAJIFHO BBICOKMX 3HAUYEHHH 00IIel 9NCIeHHOCTH,

- YMEHbIIICHNE YHCIIa BUOB 32 CUET BHINAJACHUS OJIMI0- U Me30carpo0oB,

- YBEJIMYCHUE YHCIICHHOCTH BEICOKOTOJIEPAHTHBIX BUJIOB;

B) JUIsl 3000€HTOCA:

- MOBBINIEHHE OHOMAcChl COOOIIECTBA, €ro HEPOBHAS JKOJIOIMYECKash CTPYKTypa C BBIPRKEHHOU
JOMHHAHTHOCTBIO OT/ICIBEHBIX BUJIOB,

- YMEHBILICHUE BUIOBOTO Pa3HOOOpa3us 3a cyeT THOeNd OpraHM3MOB - MPENCTABUTENEH YHCTHIX
BOTI,

- TIOCTOSTHHOE WM TIEPUOIUIECKOE TTOBBIIICHNE OTHOCUTEIFHON YHCICHHOCTH OJUTOXET, YCHIICHHE
Pa3BUTHA KOTOPBIX IPOUCXOANT IIPH 3aMIIMBAHNH JTHA;

T) U1 GUTONEpUPUTOHA:

- 00eTHEeHNE BUIOBOTO pa3HOOOpa3usl U yCUIICHNE Pa3BUTHS CHHE3EIICHBIX BOJIOPOCIICH,

- YBEJIMUCHHE YacCTOTHI BCTPEYAEMOCTH P- U O-CAIPOOHBIX OPTaHU3MOB, B IIEPBYIO OYepeab TaKUX,
kak Nitzschia palea, Oscillatoria subtilissima, Zooglea ramigera,

- YTHETCHHE Pa3BUTH 3€JICHBIX HUTYAThIX BOJOPOCTEH.

Cronb cepbe3Hble CTPYKTYpHBbIE MpeoOpa3oBaHUsl COOOIIECTB MPOUCXOAST 3a CUET YCWICHUS U
YCKOpEHHsI Ipoliecca aHTPOIOTeHHOTO 53BTPO(QUPOBAHUS U  MEPUOJMYECKOTO TOKCHYECKOTO
BO3JICHCTBUsSI Ha OWMOTY MHOTHX 3arpsi3HSIONIMX BEIIECTB, IOCTYIUIEHHE KOTOPBIX B BOJOEMBI U
BOJIOTOKH OCTaeTCsl MO-NPEXKHEMY BBICOKUM. [Ipuuem 3(pQeKkT TOKCHYEeCKOro BO3JECHCTBHS MOXKET
MPOSIBISITHCS KaK P MPSIMOM ITOCTYIIGHHH B BOJAOEMbI TOKCHYHBIX BELIECTB, TAK U Ha ONPEACICHHbBIX
CTamusAX TMpolecca aHTPOIIOTEHHOTO HBTpodupoBaHus. Kpome TOro, ans OOJNBIIMHCTBA BOJTHBIX
9KOCHCTEM B HACTOAIICEC BPEMs XapaKTEPHBI 3aMETHBIC Pa3iIH4is B Pa3BUTHH COOOIIECTB BOIHOM
TONIIMA W JIHA, YTO OOYCJIOBJIEHO yX€ HE CTOJBKO THAPOJIOTHMICCKHMH OCOOCHHOCTAMH OOBEKTa M
XapaKTepoOM JJIUTEIBHOTO AHTPOIIOTEHHOTO BO3ACHCTBHS, CKOJIBKO CHIDKCHHEM CTaOMIIBHOCTH
9KOCHCTEMBl MPH IEpPexXoJe e¢ B HOBOE TPOPHUECKOE COCTOSIHHE MpPHU YCHWICHHH IPOIECCOB
3BTPOHUPOBAHUS B BOJHOH TOIIIE.

Hecmorpst Ha TO, 4TO OOOTamIeHUE MOBEPXHOCTHBIX BOJ OHOTEHHBIMH BEIIECTBAMH BbI3BIBACT
yCUJIEHHE pa3BUTHS BceX (DOTOCHHTE3UPYIOUIMX OPraHU3MOB, IPSIMBIM CIIEICTBHEM Ipoliecca
AHTPOIIOTEHHOTO 3BTPO(UPOBAHKSI MOXKET ObITh JHOO "lIBeTeHHE" BObBI, JIMOO YCHJICHHE Pa3BUTHS
BBICIIIEH BOJHOM PpAacCTUTENBHOCTH, M TOCIEAHEe OYyHET OMPEeAesAThCS B INEPBYIO OUYEpeab THIIOM
BOJHOr0 o0bekTa. [IpakTHyeckn BO BceX BOJOXPAaHUIIUILAX TPOLECC UX IBTPOGUPOBAHHS HAUMHAJICS
O THUITY (PUTOILIAHKTOHHOTO.

XapaKTepHBIMH YePTaMHU BOJJOEMOB € (PUTOIUIAHKTOHHBIM THITOM 3BTPO(QHUPOBAHUS SBISIOTCS:

- BCErla IIOJIOKUTEIBHBIH OMOTHYECKUI OamaHC XOTSA OBl BEpXHEW YacTH TPO(POTCHHOTO CIOS
JETOM;

- 3aMeTHBIC M3MCHEHHUS B TCUCHHE JIeTa WHTCHCHUBHOCTH (POTOCHHTE3a, COJICPIKaHUS KUCIOPOJa,
CBOOO/IHOM YTJIEKHCIIOTHI, KApOOHATOB, aKTUBHOW PEaKIMU BOMBL.

Yke Ha paHHEH CTaJWuu MpoIecca aHTPOIIOTEHHOTO 3BTPOGHUPOBAHUS MPOSBISIOTCS CIEAYIOIIHE
oOrmme 715t BceX BOJ0EMOB IPUPOAHBIE MOAU(DHUKAINN B pa3BUTHH (PUTOIUTAHKTOHA!

- I3MEHEHHE BUAOBOTO COCTaBa JOMUHHUPYIOIIETO KOMIUIEKCA;

- U3MCHEHHE 3HAYMMOCTH OTIENBHBIX BHAOB B COCTAaBE IOMHHHUPYIOIIETO KOMIUIEKCA M IENBIX
CHCTEMaTHYECKHUX IPYII B 00IIEeH YNCIEHHOCTH 1 ObroMacce (QUTOMIIAHKTOHA;

- HapacTaHue aOCOJIIOTHBIX 3HAYEHUH YHCICHHOCTH BCEX OCHOBHBIX TPYIIIL;

- CHI)KEHUE OTHOCHTEBHOW YHCICHHOCTH TUATOMOBEIX B OOIIEH YUCICHHOCTH (DPUTOILIAHKTOHA;

- caBur OajmaHca KpYIMHO- H MEIKOKICTOYHBIX BHJIOB, OCOOCHHO Ha paHHEW craguu



3BTPOGHUPOBAHUSA, B CTOPOHY MEIKOKJICTOUHBIX.

HanbGonee octpble KOHKYpEHTHbBIC OTHOIIEHMS CKIAABIBAIOTCSA B JeTHHH nepuon. Ilomasmsromee
OOJIBIIMHCTBO IMATOMOBBIX BOAOPOCIEH M3 YHCIA JICTHUX JOMHUHAHTOB OJIMTOTPO(HBEIX BOJOEMOB
BBITECHSIETCSI B BECEHHUI M OCEHHHH IJIAHKTOH, JICTOM K€ MAacCOBBIMU OKAa3bIBAIOTCSI CHHE3EJICHBIE,
3eJIeHbIe, JKeNTOo3eNeHble U MUppoduTOBBIe Bogopocau. K 4uciy Hanbosiee HarNSIHBIX MPOSIBICHUM
MOCJIEACTBUN  (DUTOINIAHKTOHHOTO 3BTPO(UPOBAHHUS BOAHBIX OOBEKTOB MOXET OBITh OTHECEHO
"nBeTeHue" BOJIBI, BOBHHUKAIOIIEE KaK pe3y/bTaT HapyIIeHHs POLECCOB CAMOPETYJISILIMU B SKOCUCTEME
U BBIXOJa Ha JOMHUHHpYIOIEE II0JOKEHHE B OHOLEHO3e OJHOrO MM HECKOJbKHX Hauboiee
OPHUCIIOCOOICHHBIX BUIOB BoJ0pocieit [4-6].

Hambomee mmpokyl0 H3BECTHOCTh IMpHOOpeno "mBeTeHWe" BOABI B Pe3yiIbTaTe MacCOBOTO
Pa3MHOXEHUS OTACIBHBIX BUIOB CHHE3EIEHBIX BOJOPOCICH.

Oco0oro BHHMaHHS 3aCIyKHBaeT TOT (akT, 4To "IBeTeHHE" BOABI BO3HUKACT B pE3YNIbTaTe
AQHTPOIIOTEHHOTO BO3ICHCTBUS Ha SKOCHCTEMY M SBIIACTCS OTBETHOW IPHUCIIOCOOHMTENBHOM peakmueit
MIOCJIETHEH U MOKET PacCMaTPHBATHCS KaK HOBBII 3TaIl €€ CYIIECTBOBAHUS B U3MECHUBILIUXCS YCIOBHUIX
cpensl. Kak moka3piBaloT MHOTOJNETHHE HcciienoBaHusa [1], oOmipHOMY "IBETCHHIO" CHHE3EICHBIX
BOJIOPOCIIEH OJIaronpusTCTBYET ociabIeHHOE TeUueHHE, BRICOKasl TPO3PAaYHOCTh, OOJIBIIOE COJCPIKaHNE
MOABMXHBIX (JOPM PacCTBOPEHHOTO OPraHWYECKOTO BELIECTBA, YCHWJICHHOE MOCTYIUICHHE OMOT€HHBIX
aneMeHTOB. He MeHee BaXKHYIO POJIb B CTHUMYJSIIMM Pa3BUTHS BOAOPOCIECH WIpaeT yBeIMYCHUE
CTCTICHU BOCCTAHOBJICHHOCTHU CPCbl U CHUKCHUE YPOBHA KUCJIOPOAHOT'O HACBIIICHUA.

"lIBeTeHne" sBISETCS KOCBEHHBIM IIOKa3aTelieM YXYIIICHHs OOIIEero CaHWTAPHOTO COCTOSHUS
Bojgoema. C Jpyrodl CTOPOHBI, OHO CaMO SIBJSIETCS HMCTOYHHUKOM OHOJIOTHYECKOTO 3arpsi3HEHHs
BOJIOEMOB CO BCEMH BBHITCKAONIMMH OTCIOJa OTPHUIATEIbHBIMH THTHEHWYECKUMH, a IOpOH H
SMHUIEMHUOIOTHIECKIMU TTOCTIECACTBUSIMU.

VHTEeHCHBHO HapacTalOIIUH MPOIECC aHTPOIIOTEHHOTO ABTPO(GHUPOBAHHS BOJIOEMOB U BOJOTOKOB, a
TaKkKe CBOeoOpas3me 3TOro mporecca NpeabsBISIOT 0coOble TpeOOBaHUS K BHIOOpPY MyTEH M METOIOB
KOHTPOJISL ¥ 3aIIUTHI BOJHBIX 3KOCHCTEM.

Haspena neoOxomumocTts cozganus B pamkax ['CH mopcucreMbl KOHTpOJISI 32 aHTPONOTEHHBIM
ABTPOGHUPOBAHHEM.

Kak nokasan aHajnu3 MHOTOJIETHEH T'MAPOOHOJIOrHnYecKkol MH(opManuy, OTCYTCTBUE JIMTEIBHBIX
psanoB HaOmofeHui ruapoduonorndeckoii cetu ['CH, HeymoBIETBOPUTEIbHOE MPOCTPAHCTBEHHO-
BPEMEHHOE pa3pellieHHe, He BCerja JOCTaTOYHBIH KOMIUIEKC KOHTPOJHMPYEMBIX IapaMeTpoB He
MO3BOJISIFOT TOYHO OIEHUTh CKOPOCTh M MacIITab mporecca 3BTpodupoBanus [4].

Psanpr HaOmromeHWH 3a JMHAMUKOW pa3BUTHSA COOOINECTB BOJHBIX OPraHW3MOB BCIIEACTBHE
HEO0OEeCIIeYeHHOCTH HEOOXOAMMOH YacTOTOH KOHTPOJIS 3a4acTyl0 HE OTPAaXalOT SKCTPEMyMBI B
pa3BUTHH THAPOOMOHTOB, M B MEpBYIO odepensb (urommaHkroHa. Hepeakw ciydanm OTCYTCTBHS B
nporpamMMe HaOJII0ICHHUH TTOKa3aTelle ero pa3BUTHSL.

Crneunduka mporecca aHTPONOTEHHOTO 3BTPOGHMPOBAHMS, NPUHIUIHAIBHBIE PA3IAYMs MEXIY
nporeccamMu 3BTPO(GHUPOBaHUS U 3arpsI3HEHHUS TPEOYIOT 0COOBIX MOJXO00B K PACIIOIOKEHUIO CTBOPOB,
cpokaM 0TOOpa MpoO M MEpevHI0 OIpeAeNsIeMbIX IOKazaTelel, 1 OCOOCHHO K pa3pabOoTKe CHCTEM
OLIEHKH YPOBHsI 3BTPO(GHUPOBAHHS IKOCHCTEM.

B HACTOAIIUX MCTOJAUYCCKUX YKa3aHUAX HW3JIOKECHBI ITOJOXKCHHUA, OTHOCAUIUECSA K CHCL[I/I(i)I/IKe
HaOJIOZIGHUH 32 aHTPOIIOTEHHBIM 3BTPO(QUPOBAHHMEM BOAOEMOB W BOJNOTOKOB Poccum. HambGonee
O6HII/Ie TMOJIOKEHHU OpraHu3ali U MPOBCIACHUA PCKHUMHBIX Ha6J'IIOI[eHI/II71 B35THI U3 O6I]_[erI/IH)ITBIX
pexomenpanuii [7-10]. B paGore OBUITM WCIONB30BaHBI JaHHBIE MHOTOJETHUX HAONIOICHHA,
MPOBOMMBIX THIPOOHOJIIOTHYECKON M THAPOXUMHYECKOHN MojcrcTeMaMu 1 0cy1apcTBEHHON CITy»KOBbI
HaOJIOEHNH 3a 3arpsi3HEHHEM IPUPOIHONM cpenbl Pocrmapomera M pe3ynbTaThl SKCHETMIMOHHBIX
UCCIeI0BaHNH, TPOBOAUMBIX [ MAPOXMMIUYECKHM MHCTHTYTOM Ha BOJOXpaHWIMIIAX pek Bonra, [lon n
o3epax Jlagoxckoe, Onexckoe, Uyncko-IIckoBckoe, Mmanapa.

1 O6n1acThL NpUMeHeHUs

HaCTOﬂHII/Ie METOAUYCCKHEC yKaaaHm[ yCTaHaBHI/IBaI-OT l'IOpS{)IOK opraHmaunn u
(hYyHKIMOHMPOBAHUS TOACHUCTEMBl MOHHTOPHHTAa aHTPONOT'CHHOTO 3BTPO(GHPOBAHUS MPECHOBOIHBIX
OKOCUCTEM. MeTO]lI/I‘IeCKI/Ie yKa3aHm1 nmoaJjiexxar HpI/IMeHeHI/HO OHepaTI/IBHO-HpOI/IBBO}ICTBeHHHMI/I
nojpasfieieHusiMi  PocruipoMeTra, OCYIIECTBISIONIMMY HAOMIOACHHUS 32 XHMHKO-OHOJIOTHUYECKUM
COCTOSIHUEM TIOBEPXHOCTHBIX BOJ| CYIIM B paMKax [ OCyZapCTBEHHOW CiyXObl HaONIOICHHN 3a
3arpsi3HEHUEM  NPUPOJHOM  Cpelbl,  MOJpa3fesIeHUsSIMU  COOTBETCTBYIOIUX  MHHHCTEPCTB,
OCYUIECTBIISIIOIIMX MPUPOJOOXPAHHYIO JEATEIbHOCT, B palOHax IOBBIIMIEHHOTO pPHUCKA YCHUJICHHS
"uBeTeHus" BOJOEMOB M BOJIOTOKOB, a TaKXe HayYHO-HUCCJIEI0BATEIIbCKUMH OpraHu3alUsIMH,
3aHUMAIOLUMUCSL  BONPOCAMHM OLIGHKM H MPOTHO3UPOBAHMSI  IMOCIEJACTBUH  aHTPOIMOTEHHOTO



3BTPO(UPOBAHNUS IPECHOBOIHBIX 3KOCHUCTEM.
2 HopMaTHBHbBIE CCHLIKH

B HacTosMMX METOJMYECKUX YKa3aHHUSX HUCIIOJIb30BAaHbI CChIIKH Ha CJICYIOIIUE CTaHAaPThI:

I'OCT 17.1.1.01-77 Oxpana npupozsl. ['mapocdepa. Mcnonp3oBanue u oxpaHa Boj. OCHOBHBIC
TEPMHHBI ¥ OTIPEJICTICHUSL.

I'OCT 17.1.5.05-85 Oxpana mpuponsl. [uapocdepa. OOmme TpeboBaHus K OTOOpY
MOBEPXHOCTHBIX M MOPCKUX BOJI, JIbAa M aTMOC(HEPHBIX OCA/IKOB.

T'OCT 19179-73 T'mnposnorust cymu. TepMHUHBL 1 ONIpEACTICHHS.

T'OCT 19185-73 T'mnporexuuka. OCHOBHBIC TIOHATHA. TEPMHUHBI U ONIPEICTICHH.

T'OCT 27065-86 (CT C3B 5184-85) KauectBo Boa. TepMUHBI U OTIpeeIeHNUS.

3 TepMuHBI U onIpeAesIeHUSA

B HacTOAmMUX METOAMUYECKUX YKAa3aHUAX MPUMEHSIOTCS CIETyIONIe TEPMUHBI.

BopHbIil 00BEKT - COCpEJOTOYCHHE NPHPOAHBIX BOA Ha IOBEPXHOCTH CYHIM JHOO B TOPHBIX
Nopo/iax, UMerolIee XapakTepHble (opMbl pactipocTpaneHus 1 4eptsl pexxuma (I'OCT 19179).

IToBepXHOCTHBIE BOJBI - BOJBI, HAXOASAIIMECS Ha IOBEPXHOCTH CYIIH B BHUJE PA3IMYHBIX BOTHBIX
o06wexToB ('OCT 19179).

BonoTok - BOAHBEIM OOBEKT, XapaKTepU3YIOLIMHCSA IBI)KEHHEM BOJBI B HAIIPABICHUM YKJIOHAa B
yrayonerro# mosepxaoctu ('OCT 19179).

Bopmoem - BomHBIN 00OBEKT B yriyOJNCHNH CYIIH, XapaKTePU3YIOMINICS 3aMEUICHHBIM IBHKCHHUEM
BOJIBI WJIM TIOJNIHBIM €T0 OTCYTCTBHEM. Pa3jMuaroT eCTeCTBEHHBIC BOJOEMBI, NMPECTaBIIAIOMNE cOOOM
MPUPOJHBIE CKOIUICHHUS BOJBI BO BIAJAMHAX, U MCKYCCTBEHHBIC BOJOEMBI - CIEHHUAIBHO CO3/1aHHBIC
CKOIUICHHS BOJBI B MCKYCCTBEHHBIX WIIM €CTECTBEHHBIX yIIyOneHMsAxX 3eMHOM noepxnHoctH ('OCT
19179).

BopoxpaHunuiie - MCKyCCTBEHHBIH BOJOEM, OOpa30BaHHBIN BOJOHANIOPHBIM COOPY)KEHHEM Ha
BOJIOTOKE C LIEJIbI0 XpaHeHUsl BOJbI U peryaupoBanus ctoka (TOCT 19179).

ITynkt HaOarOAEHUM 32 COCTOSIHMEM MOBEPXHOCTHBIX BOJI CYIIM - MECTO Ha BOJIOEME WJI BOJIOTOKE,
B KOTOPOM MPOM3BOMAT KOMIUIEKC padoT Jjsl MOJy4eHHs JaHHBIX O KayecTBE BOJBI M Pa3BUTHU
OuolLeHO3a, TpelHa3HAYeHHBIX JUIA TOCenyonero o0oOIieHnss BO BPEeMEHM W IPOCTPAHCTBE MU
MPEe/ICTaBICHUS 0000IIEHHON cuCTeMaTHIecKoH HHPOPMAaUU 3aHHTEPECOBAaHHBIM opranu3anusM (PJ]
52.24.508-96).

CeTp TyHKTOB HaOJIOAEHWH - COBOKYHNHOCTh IIyHKTOB HaONIONEHWH KOHKPETHOTO BH[A,
MOCTPOEHHAs 110 HAyYHO 000cHOBaHHOMY mpuHImny (P11 52.24.508-96).

3arps3HEHHOCTDH BOJI - COJEP)KaHHUE B BOJE 3arpsI3HSIONIMX BELIECTB, MUKPOOPTaHM3MOB M TeIla,
BBI3BIBAIONINX HapylieHue TpeboBanumii k kadecTBy Boabl ([OCT 27065).

3arpsa3HeHHOCTh BOJHBIX 3KOCUCTEM - 3((HEKT COBOKYITHOTO BO3/EHCTBHS 3arpA3HSIONIMX BEIIECTB
Ha BOJHBIE OPTaHU3MBI, BBIPAKCHHBIM HAOOpOM TIOKa3aTened, XapaKTepU3YIOIIUX YPOBEHb W
HarpasjeHue (IIporpecc, perpecc) pa3sBUTHs OTAEIbHBIX COOOIECTB.

CocTosiHME BOIHOTO OOBEKTAa - XapaKTEepUCTHKA BOJHOIO OOBEKTa IO COBOKYMHOCTH €r0
KOJINYECTBEHHBIX M KAUECTBEHHBIX MOKa3aTesel MPUMEHHUTEIBHO K BUJaM BOJIOTIONB30BaHUS.

HpI/IMe‘IaHI/Ie - K KomnyecTBEHHBIM U KadyeCTBEHHBIM ITOKA3aTENIIM OTHOCSITCS: pacxon BOAbI, CKOPOCTb
Te4eHHs, TIyOWHa BOAHOTO oOBeKTa, Temmeparypa Bozabl, PH, BIIKs um npyrume ruapoxummdeckue u
runpoobuonorunyeckue nokazarenu (COCT 17.1.1.01).

OBTpopUpPOBAHUE BOJ| - TOBBIINICHHE OWOJIOTHMYECKON MPOAYKTUBHOCTA BOJHBIX OOBEKTOB B
pe3ynbpTaTe HaKOIUIEHHs B Boje OuorenHsx anementos ('OCT 17.1.1.01).

AHTpPOIIOTEHHOE ABTPO(PUPOBAHHE - YCKOPEHHE MOBBIMIEHHUS OHWOJOTUYECKOW MPOIYKTHBHOCTHU
BOJHBIX OOBEKTOB B pe3ylbTaTe XO3SHUCTBEHHOW JESATENLHOCTH, MPHUBOJAINIEE K CEPbE3HBIM
CTPYKTYPHBIM TpeoOpa3oBaHUSIM BOJHBIX COOOIIECTB, YCHJICHHIO Pa3BUTHS (HOTOCHHTE3UPYIOIIUX
OpraHU3MOB, YTO MOYKET HEPEKO BBI3BIBATH "IIBETEHHE" BOJIbI U yXyALIEHHE ee KauecTna [1].

AHTpOHOFCHHOC OKOJIOTUMYECKOC HalpsSKEHUE - COCTOSIHUC 6I/IOIIGHO32[, BbIpaXKarouieecss B
YBEJIUYCHUUN pa3H006pa3I/1;1 6I/IOIICH03a, B YaCTHOCTU B YBCJINYCHHUU 0611161"0 qyucjia BHJIOB, B
YCIOKHCHUHA MEXBUIOBBIX OTHOIHGHHﬁ, B YBCJINYCHUHN HpOCTpaHCTBCHHO'BpCMeHHOﬁ

TeTePOTeHHOCTH, B YCIO)KHEHHH BPEMEHHON CTPYKTYPHI, B YCIOXHEHWH NuiieBoil nemw u T.4. (P
52.24.564-96).

AHTPONIOTEHHBIM 3KOJIOTHYECKHH pErpecc - COCTOSHHE OWOLEHO3a, XapaKTepHU3yHoIleecs
YMEHBIICHHEM pa3HOOOpasust W MPOCTPAHCTBEHHO-BPEMEHHOH T'eTEPOreHHOCTH, YHPOUICHHEM
MEXBHIOBBIX OTHOIICHHI, BPEMEHHOU CTPYKTYpHI, Tpoduueckux nerneit (P11 52.24.564-96).



AHTPOIIOTEHHBI METa0OJMUYECKHII perpecc - COCTOSHHE OWOICHO3a, XapaKTepHU3yrolIeecs
CHIDKGHHEM AaKTHBHOCTH OWOIIEHO3a IO CyMME BCEX MPOIECCOB O0Opa30BaHUS M pPa3pyIICHUS
OPTaHWYECKOTO BEUIECTBA, BKJIIOYAs MPOIECCH IEPBHYHOTO IPOXYLUHUPOBAHUS BOJOPOCISIMU
MHUKPO(UTOB, TNepupUTOHA W IUIAHKTOHA, IPOAYKIHIO XEMOCHHTETHKOB, a TaKKe BTOPUYHYIO
OpOAYKLHUIO OakTepuil u 300HaceneHus Bogoema (P 52.24.564-96).

Junamuueckue psiabl (BpeMEHHBIE DPSIbI) - PSIbl [TOKa3aTelel, XapaKTepH3YIOMIUX BEIHYHHY
SBJICHUSI 110 COCTOSHUIO Ha OIpEAEJCeHHbIE MOMEHTHI BpeMEHH (MOMEHTaJbHBIC PsIbl) WM 32
ompeieNiCHHbIe TTIeprobl (MHTepBasbHbIe psiabl) (PJ] 52.24.564-96).

BapuaiioHHbI# psifl - COBOKYITHOCTh 3HAYCHHIN Bapbupyrolnero npusHaka (PJ] 52.24.564-96).

Bapwuarus - K01e67eMOoCTh MPpU3HAaKa, H3MEHIMBOCTD 3HaueHus mpusHaka (PJ] 52.24.564-96).

Monma MO - cpemHee 3HaUYeHHE MOJAIBFHOTO WHTEpBala B JaHHOM BapuanuoHHoM psny (P
52.24.564-96).

Bennmunna wHTepBanma (WMHTepBalbHAas pa3HOCcTh) K - pasHOCTE MEXAy BEpXHEW M HIDKHEH
rpanunamu uatepsana (P11 52.24.564-96).

YacToTta W - JOJIsI TOTO WIIH HHOTO MHTEpBaia B CyMMe Beex 4acTot, % (P 52.24.564-96).

OTHOCHUTENbHAs MJIOTHOCTh BAPUALMOHHOTO PsiJia MM IUIOTHOCTH pactpeeneHus /1o - OTHOIIeHHe
yacToThl W K Benuuune uatepaia K (PJ] 52.24.564-96).

MonanpHeli MHTEpBaJl - HMHTEpBaJl HauOoJee YacTO BCTPEYAIOIIUXCS 3HAUYEHUH B JIAaHHOM
BapuaronHoMm psiny (P11 52.24.564-96).

4 O01Me MoJI0KeHUS

4.1 TlomcucreMa MOHHTOPHHIA AHTPOIOTEHHOTO 3BTPO(UPOBAHMS INPECHOBOJHBIX 3KOCHCTEM
(ITIMADIID) BXOAUT B KAa4ECTBE CIIEIIAFHOTO BH/Ia B COCTaB CHCTEMBI MOHUTOPHHTA MTOBEPXHOCTHBIX
BOJI CYIIH.

4.2 JInsa OLEHKH YPOBHS aHTPOIIOTEHHOTO 3BTPO(HPOBAHMUS HEOOXOANMO MMETH OOJBINHE PSIbI
KOMIUIEKCHBIX HaOJIONEeHUH (CTaTHCTHYECKU JIOCTOBEPHBbIE MHOTOJICTHHE IaHHBIC) 32 W3MEHEHUEM
crnenuduYeckux MoKazaTeJel, XapaKTepH3YIOIIUMX HampaBiIeHHE W  CKOPOCTb  MPUPOJIHBIX
Moau(puKanuii OMOIIGHO30B C Y4YETOM pErHOHANBHBIX OcoOeHHOCTeH skocucteM. [logoOHbIE
HCCIICIOBAaHUA YaCTUYHO OCYLIECTBISAIOTCS mocineaHue 15-20 yeT cuimaMM CeTeBBIX M HAyYHBIX
noapaszieneHuii Pocruppomera mo eQuHOW mNporpaMMe C HCIOJIB30BAHHUEM YHU(DHIUPOBAHHBIX
METOZOB  TIOCTAaHOBKM W  TPOBEICHHMA  KOMIUIEKCHBIX  THAPOJOTO-TUAPOXUMHUUECKUX U
THAPOOMOJIOTHYECKHX  HaONMroeHnii Ha BOAHBIX O0OBekTax. IlosToMy H3ydeHHE TPOIECCOB
3BTPO(UPOBAHKS BOAHBIX 00BEKTOB IIEIECO00PA3HO PACCMATPUBATH KAaK OJIMH U3 BUAOB CIICIIHAIBHBIX
PEKMMHBIX HAaOJIIOAEHUH B MOHUTOPHHTE MMOBepXHOCTHBIX BoJ ['CH (Hapsiay ¢ TakuMH, Kak CHCTEMBI
CIEIUAIbHBIX HAOIONCHNI 3a 3arpsi3HEHHEM IOBEPXHOCTHHIX Box mectunuaamu [10], cocrosHuem
MOBEPXHOCTHBIX BOJ B palioHax pa3pabOTKM MecTopoxIeHui HedTH u Tasza [8], cocrosHueM
TpaHCTPaHUYHBIX TOBEPXHOCTHBIX BOJ cymiH [9]).

4.3 3anaueit [IMADIID sBnsieTcst obecriedeHne HaOMIOICHUI U OlIeHKa:

- COBOKYITHOTO 3(hdekra 3BTpohHUpOBaHHS MPU aHTPOIIOTEHHOM BO3/ICHCTBUH Ha YIKOCHCTEMBI;

- IIPHUPOTHOTO IKOJOTMYECKOT'O COCTOSHHUS BOJOEMOB M BOJOTOKOB M BO3MOXKHBIX €0 M3MEHEHUH
MPU aHTPOIIOT€HHOM 3BTPO(UPOBAHHH;

- HampaBJICHMH W3MEHEHUH CTPYKTYpPHOW OpraHM3alid COOOINECTBAa BOJHBIX OPraHW3MOB B
YCIOBHAX BHEUIHEIO KPATKOBPEMEHHOTO MM XPOHHYECKOTO BO3IEHCTBHSI.

4.4 Tlpm opraHu3anuy MOICHCTEMBI HEOOXOIMMO YYHTHIBAaTH TO, YTO 3BTPOPHUPYIOIIHECS
SKOCHCTEMBI JEIATCA HE TONBKO IO KAaTEropusiM B 3aBUCHMOCTH OT HX LEHHOCTH H IyTed
UCTIONIb30BaHMS, HO M TI0 CBOMM OCOOCHHOCTSIM HPHUCIIOCOOJICHHS K YCHIIMBAIOLIMMCS IIPOIeccaM
3BTPODUPOBAHUS.

OCOo0EHHOCTH SKOCHCTEMBI, OOECIIEUHBAIOIINE YCTOWYMBOCTh KaXXIOTO KOHKPETHOTO BOIHOTO
00BEKTa, CKIIAIBIBAIOTCS B pe3yIbTaTe HHAUBUIYAIbHON HCTOPUH JaHHOM 3KOCHCTEMBI H OTPAXKAIOT e
WHAWBUAYyaIbHBIE cBoicTBa. IloaToMy Hem3OexHa WX THUNMM3AIMs, TpeOyromas yMEHHS OTIUYHUTH
THUTIOBBIE CBOMCTBA KOCHCTEM OT MHANBHUIYaIbHBIX.

4.5 TIMADIID B Poccun co3maercst BrepBbie. IlepBas ouepenp 3TOM MOACHCTEMBI OPraHU30BaHA
HUCXOAs W3 BO3MOXHOCTEH  JEHCTBYIOLIEH B  HAcTOslee BpeMs TUAPOXMMHYECKOM U
runpobuonornaeckoii cetn 'CH. B ee coctaB BOIIIM ITyHKTHI JEHCTBYIOIIEH CETH, Ha KOTOPBIX
obecrieueH JUTMTENbHBIA psAA HAOMIOAECHUH 10 KOMIUIEKCY THIIPOJIOTHYECKUX, THAPOXMMUYECKHX H
THIPOOHOJIOTHYECKHX TIOKa3aTeNel, U 10 pe3yiabTaTaM HAOJIOJCHWH Ha KOTOPHIX YK€ B HAcTosIIee
BpEMsI MOKHO OLIEHUTH MOCIEACTBHS aHTPOIIOTEHHOTO BO3JCICTBUS ITyTEM:

- COTIOCTABJICHUS 110 ITyHKTaM U CPOKaM IPUOPHUTETHBIX THAPOXUMHUECKUX U THAPOONOIOTHIECKUX
roKasaTeJiei;



- OLIEHKH UX IPOCTPAHCTBEHHO-BPEMEHHOH N3MEHIMBOCTH;

- BBUIBJICHHSI CHEHU(PHUIECKUX OCOOEHHOCTEH B Pa3sBUTHH COOOILIECTB BOAHBIX OPraHM3MOB IIPU
YCHUIJIEHHH aHTPOIIOTEHHOTO BO3ACHCTBHS;

- paH)XMpOBAaHWE YYAaCTKOB pEKHM IO YPOBHIO 3arps3HEHHOCTH C 3BTPOQUPYIOIIMM U
perpeccupyonmM 3pGeKTaMu aHTPOTIOTEHHOTO BO3ICHCTBHSI.

[epBas ouepens Gpopmuposanus [IMADIID He TpebyeT nononHUTENEHOTO prHAHCUpoBanus. [Ipn
HEOOXOMMOCTH JIOJDKHBI OBITH BHECEHBI JIMIIL U3MEHEHHsI B IIpOrpaMMy HaOIIoeHui AeicTByomen
cetu. Bo Bropoit ouepenu [IMADIID npeaycMOTpEeHO OTKPHITHE HOBBIX IIYHKTOB HAOIOACHHUH, B TOM
YHCJIC ¥ Ha HOBBIX BOJHBIX O0BEKTaX, YTO HEOOXOAMMO JUIsl OLIEHKH YPOBHS M MaciiTaboB mpolecca
AHTPOIIOT€HHOTO 3BTPOHUPOBaHUs HA TeppuTOopHn Poccun.

Peanmzanus storo srtama (GopMHpPOBaHMS IOACHCTEMBI MOHHUTOPHHIA TpeOyeT NOMOIHHUTEIBHOTO
(hMHAHCHPOBAHMSL.

4.6 IlockonpKy B COBPEMEHHBIX YCIOBHSX OJHOH M3 OCHOBHBIX NPHYMH YCHJICHHS Mpolecca
3BTPO(MPOBAHUS Yalle BCETO ABIAETCSA (DAKTOP HAKOIUICHHS B BOIHOW cpelie OMOTEHHBIX BEIIECTB, TO
pPEKMM OHMOTCHHBIX JJIEMEHTOB pAacCMaTpHBAICA KaK HCXOAHBIH TIOKa3aTeNb MOTCHIMAIBHOTO
9BTPO(UPOBAHMSL, @ XapaKTep Pa3BUTHs (PUTOIUIAHKTOHHOT'O COOOIIECTBA - KaK CIIEICTBHE ITOCIIETHETO.
B cBsi3u c BblIECKa3aHHBIM NPH pa3paboTKe IMporpaMMbl HAOMIOJACHUI NMpennodTeHne ObUIO OTAAHO
MOKa3aTessiM, XapaKTepHU3YIOIIMM OCOOCHHOCTH B Da3BUTHH albroaopbl BO B3aUMOCBS3H C
HM3MEHCHUSMHU 3araca B BOJHOM cpelie MUHEpalbHbIX (hopM a3oTa u pocdopa.

47 B xauecTBe OCHOBBI JUIsI MHTETPAJbHONH OLEHKHM MOCIEACTBHH  aHTPOIOI€HHOIO
3BTPOGHUPOBAHHS MPECHOBOAHBIX YKOCUCTEM PEKOMEHJYETCs HCIIOJIb30BaTh CPaBHHUTENBHBIN METOJ,
OCHOBAaHHBIH Ha COIOCTaBICHHH pE3yJbTaTOB OO0OOIIEHWS MHOTOJETHEH THAPOOHOIOrHYECKON
nH(OpManuH, MOTYIEHHOW Ha MyHKTaX PEKUMHBIX HAOIIOICHHUH C pa3HBIM YPOBHEM aHTPOIIOTEHHOTO
BO3ACUCTBH, B TOM YHCIIC M HA YCIOBHO "(poHOBOM".

4.8 B kauecTBE OCHOBBI KOJMYECTBEHHOH OICHKM YPOBHS AHTPOIOT€HHOTO 3BTPOQHPOBAHUS
IpeaaraeTcs HCIOJb30BaTh NPHOPUTETHBIC ITOKAa3aTeN HPUPOIHBIX MOAM(PUKAINN CTPYKTYpHOH
opranusaiiu GUTOIUIAHKTOHHBIX coo0IecTs [11].

Hcnonb3oBaHue B NEPBYIO OYepelb MOKa3areliell pa3BUTHSl (DUTOIIAHKTOHA MOXKHO OOBSICHUTH
TeM, 4YTO (UTOIUIAHKTOH SBISETCS OJHMM W3 Ba)KHEHINMX JIIEMEHTOB BOJHBIX OJKOCHUCTEM,
yYacTBYIOIIMX B (OPMUPOBAHMM KayecTBa BOJ, MOCKOJbKY CBOOOJHO Mapside B TOJILE BOJBI
OpTraHu3MBbl (PUTOIUTAHKTOHA OCYLIECTBIISIOT TAKOH MOLIHBIN TPOIecC, Kak (POTOCHHTES.

WuaukaTopHble CBOWCTBA (PUTOIUIAHKTOHHOTO COOOIIECTBa ONPENEISIIOTCS HE TOJIBKO (akToM
MPUCYTCTBHSI WM OTCYTCTBHS ONPEIEICHHBIX CallpOOHBIX BUIOB, HO M CTEIICHBIO UX KOJMYECTBEHHOTO
pasButus. IlosToMy n3ydeHne Takux IOKa3aTelel, Kak BUAOBOH M TPYIIIOBOM COCTaB, YHCICHHOCTH,
6unomMacca, UX IPOCTPaHCTBEHHO-BPEMEHHAst N3MEHINBOCTh, UMEET OOJIBIIOE IPAKTHIECKOE 3HAUCHHUE.

MHOTOUYNCIEHHBIMA  MCCIIEAOBAaHMSAMM TOCIEIHUX JIET YCTaHOBJIEHO, YTO (UTOILIAHKTOHY
NPUHAJIEKUT BEAyIlas pojb B WHIWMKAIWM W3MEHEHHS KadecTBa BOABI BOJAHBIX OOBEKTOB,
AHTPOIIOTeHHOE BO3IEHCTBHE HA KOTOpHIC BBHI3BIBAET KaK BTPO(UPYIOUINH, TaK M PETPECCUpPYIONTHH
addextel. [loATBep)ACHHEM MOCIEAHETO SBIAIOTCS PE3YNbTaThl  0000IIEHUST MHOTOJIETHEH
uHopManuK MO Pa3BUTHIO (PUTOIUIAHKTOHHBIX COOOILIECTB BOJOXPAHWIHUIL, O3€P M BOJOTOKOB
Poccun, npezcrasnenssiii B padorax [11, 12].

4.9 JlocToBepHOCTh U OOBEKTUBHOCTh OLEHKH YPOBHS AHTPOIOTEHHOTO 3BTPOGHUPOBAHMS
JIOCTUTaeTCs COOJIIOICHUEM CIIEAYIOINX YCIOBHIA:

- B KayecTBEe HCXOJHOH 0a3bl HEOOXOIMMO HCHOJIB30BaTh MHOTOJETHIOI THIPOOHOIOTHYECKYIO
nH(pOpManHIo, TPEICTABISIONIYIO Pe3yabTaThl aHaIH3a P00, OTOOPAHHBIX B Ha3HAYEHHBIX ITyHKTaX
HPU CTPOTOM COOJIOZIEHIH CPOKOB 0TOOPA;

- OLEHKY HEOOXOAWMO IPOBOIMTH NO pE3ysbTaTaM pPEXKHMHBIX HaONIOJCHUH, BBINOJIHIEMBIX B
7TabopaTopusix KOHTPOJSI 3a 3arpsisHEHHEM MOBEpXHOCTHBIX Boja B cucrteme I'CH. [lomyckaercs
BKJIFOUCHHE PE3YJIbTATOB CIEIUATIBHBIX HAYIHBIX UCCIIE0OBaHNH;

- HENPEMEHHBIM yCJIOBUEM HCIOIb30BAHUS PE3yJIbTATOB I'MIPOOHOIOTHUECKOTO aHAJIN3a SBJSAETCS
eMHas METOINYecKasi OCHOBA €ro IIPOBEACHUS;

- TpU TPOBEACHUM CPABHUTEIHHON OLEHKH HBTPOPHPOBAHUS DPA3IUYHBIX YYAaCTKOB BOIHBIX
O0OBEKTOB WM pa3IMYHBIX BOJHBIX OOBEKTOB HEOOXOIMMO WCIIONB30BaTh MAaTEpHaibl PaBHOI
MPEICTaBUTEIFHOCTH, T.€. IOJDKHBI OBITh HMJICHTHYHBIMH ITOKA3aTENH OIEHKH, YHCIO Pe3yIhTaTOB
aHaiM3a u Cpoku 0Tdopa mpoo.

5 ®opMupoBaHUe CeTH H NPOrpPaMMbl HAOTIOAeHU

5.1 ®opmupoBaHue ceTH HA0IHOIeHU I
5.1.1 ®dopmupoBaHue ceTH HaOJIOAEHUH 3a IPOIECCOM AHTPOIOTEHHOrO 3BTpoQUpoBaHUS



HEOOXO0ANMO NMPOU3BOJANTH HA OCHOBE aHAIM3a pa3MeleHus aeiictByromux B cucteme I'CH myHKTOB
KOHTPOJISL.

[Ipn 3TOM HEOOXOIMMO NCXOINUTH U3 CICTYIOMIHNX OOIIETPHHATHIX TOIOKEHUI:

- Hanbosee OJIaronpHUsATHBIE YCIOBHS Ul YCUJIEHHS MPOIECCOB aHTPOIIOI€HHOTO 3BTPOQHUPOBAHNUS
CO3/Ial0TCSl Ha MEJIKOBOJHBIX YYacTKaX 03€p M BOAOXPAHMIMII, B NMPYyJaxX M Ha 3aperyIMpPOBaHHBIX
BOJIOTOKaX, I/l NPUHIUIHAIGHO MEHSIOTCS THIPOJOTUYECKHE YCIOBUS (DYHKIHMOHHPOBAHHUS
3KOCHCTEM;

- HEpaBHOMEPHOCTH AHTPOIIOIEHHOTO BO3ACHCTBHUS, a CIIEIOBATENIBHO, M (HH3UKO-XUMHUYECCKUX
YCJIOBUI BOJHOW Cpe/bl MPHUBOIAT K 00pa30BaHMIO B IpeJesiax OJHOW IKOCHUCTEMBI Crenu(pHuIecKux
MHKPOIKOCHCTEM.

Tak, Hampumep, B TIOBEPXHOCTHOM CIIO€ 3BTPO(UPYIONIMXCS BOJOEMOB  OTMEYAeTCs
TeTePOTeHHOCTh, OCOOCHHO 3aMeTHas B TMEPHOJ MaccOBOTO 'IBeTeHHs ' (UTOIUIAHKTOHA U
0o0yclIOBIICHHAass TaK Ha3bIBAEMBIMHM IIITHAMH "LIBETEHUs", KOTOpBIE MOIYT HUMETh CaMylo
pa3Ho0Opa3HyIo GopMy H pa3mep.

[TosToMy B mepByro ouepens HEOOXOOMMO M3ydaTh HamOOJee XapaKTEpHBIE yJacTKH BOJOECMOB,
MIOCKOJIbKY 00CTOSITENIbHAS XapaKTEPUCTHUKA SKOCUCTEM KPYITHBIX BOJIOEMOB U BOJOTOKOB HEBO3MOXHA
0e3 XxapaKTepUCTHKH UX OCHOBHBIX dacTeil.

[Ipn 3TOM CTPYKTYpHO-()YHKIMOHAJIBHYIO OPraHM3allMI0 BOJHBIX COOOIIECTB TAaKHX Y4YacTKOB
HEOoOX0/MMO paccMaTpuBaTh Kak dJIEMEHTapHbIE COOOLIECTBA, NPHUBS3aHHBIE K COOTBETCTBYIOIINM
6uoTOnaM M MMEIOIIHe CBOIO IPOCTPAHCTBEHHYIO U BPEMEHHYIO OpraHHU3aluIo.

5.1.2 BpiOop ceTH IyHKTOB HaOJIOJEHHH MPOBOAMTCS HAa OCHOBE XapaKTEPUCTHKHU THUAPOJIOTO-
9KOJIOTHYECKOTO COCTOSHUSI BOJHOTO OOBEKTa, KOTOpas COCTaBISICTCA 10 pPE3yJIbTaTaM €ro
PEKOTHOCIIMPOBOYHOTO 00CIEJOBAHHS.

[Ipn pekorHOCIMPOBOYHOM OOCIIEIOBAHUH BOJXOEMBI H3y4arOTCsl HA BCEM HMX MPOTSDKCHUH C IIEJBI0
BBISIBJICHUS TIPOCTPAHCTBEHHBIX HEOIHOPOJHOCTEH paclpeleleHNsI BEINYNH, XapaKTePH3YIOINX Kak
(yHKIIHOHHPOBAHNE YKOCHUCTEMBI BOJIOEMA B IIETIOM, TaK U OTJEIBHBIX €ro OHOTOIIOB.

B  xoge  peKOrHOCIMPOBOYHOTO  OOCIEJOBaHHA  LEIecOOOpa3sHO  NPOBECTH  OLEHKY
MH()OPMATUBHOCTH OTAENBHBIX MOKa3zaTelel, XapaKTepU3YIOIUX IKOJIOTHUECKOE COCTOSIHUE BOIHOTO
00BEeKTa, IyTeM BKJIIOUEHHs B TPOrpaMMy HCCIEIOBAaHMH IIMPOKOTO Kpyra THIPOJIOTO-
THIPOXUMHUECKUX U TUAPOOHOIOTHIECKUX MTOKa3aTeeH.

OCHOBHBIM METOJMUYECKUM 3aTPyIHEHHEM IPHU 3TOM MOXKET CTaTh HEBO3MOXHOCTh CHHXPOHHOIO
o1Oopa npod Ipy NPOBEJCHUHN PEKOTHOCIIMPOBOYHOTO 00CIIEIOBAHMS 110 BCEil aKBaTOPUH BOJIOEMA.

Y4unThiBasg  BBICOKYIO  IPOCTPAaHCTBEHHO-BPEMEHHYIO  HEOJHOPOJHOCTh W HM3MEHYMBOCTH
MOKa3aTeael HKOJOTHYECKOTO COCTOSIHUS BOJHBIX 3KOCHCTEM, BOIPOC OTOOpa penpe3eHTaTHBHBIX
npo6 mnpuobperaeT ocoboe 3HaueHue. [IpH TPOBENEHMHM PEKOTHOCHUPOBOYHOTO OOCIEIOBaHUS
BOJHOTO O0BEKTa OCOOCHHO BA)KHO TPOBECTH OTOOp MpoO 1Mo BCeH akBaTOpHM 3a BPEMs, MHOTO
MEHbIIIee BPEMEHHOW M MPOCTPAHCTBEHHOW HM3MEHYMBOCTH €€ COCTOSIHHUS, C IPOCTPAHCTBEHHBIM
MHTEPBAJIOM, HCKITIOYAIOIINM IIPOMYCK XapaKTEPHBIX aHOMAJIbHBIX Y4aCTKOB BOZHOTO OOBEKTA.

[TpuHIMIIHATBEHO 3TOT BONIPOC MOXHO PEIINTh, TPUMEHSS METOUKY 3KCIIPECCHON ChbeMKH BOTHOTO
00BeKTa C MOMOIIBIO BO3IYIIHON cTaHIuy HabmoaeHwst [ 13].

B 3aBucuMocTH OT cneuu(puKH BOAHOTO O00BbEKTa 00CIEOBaHHE MOXET OBbITh OJHOPA30BBIM B
MepHo/l MaKCHMallbHOTO pPa3BUTHS (UTOIUIAHKTOHA JHMOO MHOTOpa3oBbIM Ha Ppa3HBIX dTamax
CYKIIECCHOHHBIX MEPECTPOEK IKOCUCTEMBI, HO HE TOJKHO MPOOJIKATCS O0JIee 0JHOTO To/a.

5.1.3 Ilpu BEIOOpE IYHKTOB PEKHMHBIX HAOJNIOAEHUH NPEANOYTECHHE OTNAECTCS TaKUM ydacTKam
BOJIHBIX OOBEKTOB:

- r7e HauOoiee SPKO TPOSIBISIIOTCA Pa3IW4us B CTPYKTYpPHO-(DYHKIMOHAIBHOW OpraHM3alud
COOOIIeCTB BOJHBIX OpPraHM3MOB, YTO HAMIAAHO OTPAXKACT TIOCIEICTBUS  aHTPOIOTEHHOTO
BO3ICHCTBUS,

- KOTOpBIE HAXOAATCS IOJ] BIMSHHUEM KakK CYIIECTBYIOIINX, TaK M IPOESKTUPYEMBIX HCTOYHHKOB
MOCTYIJIGHUSI BEUIECTB, 3a CYET KOTOPBIX IIOTEHIMAJIFHO BO3MOXKHO YCHJIGHHE IIPOIIECCOB
9BTPOGHUPOBAHHS TIPECHOBOIHBIX IKOCHCTEM.

IIpumMeps! BBITIONHEHUST HAOMIOAEHUH 3a AaHTPOIOTEHHBIM 3BTPOGHUPOBAHMEM IIPHUBEICHHI B
TIPHIOKEHUH A.

5.1.4 Tlpn Hanuumy Ha BOXHOM OOBeKTe pekxuMHBIX HaOmonernit 'CH mpenmourenue otmaercs
JICHCTBYIOIINM ITyHKTaM KOHTPOJIS, €CIIM TAKOBBIE COBMAAIOT C Pe3yIbTaTaMH PEKOTHOCIUPOBOYHOTO
o0ce10BaHMs.

5.2 TIporpamma Ha0mn0AeHU
5.2.1 TlporpamMma HaONIOZEHWH 3a AHTPOIOIEHHHIM 3BTPOQHUPOBAHMEM JOJDKHA O0OECIednTh
KOMIUIEKCHYIO (110 Habopy IoKasarelneil) W HMHTerpajbHyI0 (110 NPOCTPAHCTBEHHBIM KOOpPAWHATAM)



OLICHKY 3KOJIOTHYECKOTO COCTOSIHUS MMPECHOBOJHBIX 3KOCHCTEM.

5.2.2 TlockonbKy ypOBEHB 3BTPOGHUPOBAHUS M €TI0 TOCIESACTBHS 3aBUCST OT "Onorpaduu" BOAHBIX
9KOCHCTEM, BEChbMa pa3sHOOOpasHbIX Ha OOmMpHOI Teppuropun Poccuu, mI1 KOHTpoOnA 3a
AQHTPOIIOT€HHBIM 9BTpO(hUpPOBaHUEM npeaycMaTpUBaeTCs MIPOBEICHUE COTJIaCOBAHHOTO
THIPOXMMHUYECKOTO M THUAPOOMOJIOTHYECKOTO KOHTPOJISL BOJbI, B3BEIICHHBIX BEIIECTB W JIOHHBIX
OTJIOKEHUH 110 PSIY PHOPUTETHBIX IMOKA3aTEINEH.

5.2.3 B cOBpeMEHHBIX YCIOBHUSX ONPEAEISIONIYI0 POJb B YCHJICHUH Mpolecca 3BTPOQHPOBaHUS
urpaet (akTop HAKOIUICHHsS OMOTEHHBIX 3JIEMEHTOB B BOJHOH cpeje OONBIIMX M MajbIX BOJOEMOB,
MO3TOMY pPEXKHUM OHOTEHHBIX DJIEMEHTOB pacCMaTpUBAaeTCS KaKk HCXOJHBIH  IIOKa3arellb
MOTEHIIMAIbHOTO 3BTPO(UPOBAHUS. XapakTep pa3BUTHA (PUTOIUIAHKTOHA SIBIAETCA CIEICTBHEM
nocienHero. PopMupoBaHHE U pa3BUTHE (UTOINIAHKTOHA, B CBOIO OYEpelb, OMNpEAeNsieTCs
KOMIUIEKCOM  (pakTOpoB,  XapaKTepH3YIOMUX  (QU3UKO-TeorpapuuecKyro,  THAPOIOTHIECKYIO,
THIPOXMMHUYECKYIO0, THAPOOHOIOTHYECKYIO CTPYKTYPY BOJOEMA.

524 B mporpaMMmy HCCIEIOBAaHWN BKIIOYAIOT IIOKA3aTeNH, XapaKTEepH3YIOMIHE COCTaB
OpPTaHMYECKOTO BEIIECTBA C TOYKM 3PEHHS COOTHOIIECHHUS B HEM yriepoja, a3ota u Qocdopa. Ito
BBI3BAHO TE€M, YTO CKOPOCTH M HANpaBJIEHHOCTh aHTPOIIOTEHHOTO 3BTPO(UPOBAHUS ONPECISIOTCS HEe
TOJBKO MHUHEPAJbHBIMH COEIMHEHUsMH a3ota U (Qocdopa, HO W KayeCTBEHHBHIM COCTAaBOM
opraHudeckoro BemiectBa. I[Ipm 3TOM menblii psAJ OPraHMYECKHX BEIIECTB aHTPOIOIEHHOTO U
OHMOT€HHOI0 IIPOUCXOKIACHUA CHOCO6HLI UIrparb poJib CTUMYJISAITOPOB B OHOTHYECKHUX Ipo1ueccax.

5.2.5 Ha ocHOBe pe3ynbTaTOB M3YyUCHHs AHTPOIOI€HHOTO 3BTPO(QHUPOBAHUS DKOCHCTEM Pa3HBIX
(usuko-reorpapuueckux 30H [4] ObUIO TMPHUHITO B YHUCIO O0A3aTCIBHBIX NPU CHUCTEMATHUYCCKOM
KOHTPOJIE 33 aHTPONOTEHHBIM OHBTPO(GHPOBAHWEM BKIIOYATh CIEAYIONINE THAPOXUMHUYECKHE
MOKA3aTeH UX COCTOSHHUSL:

- PaCTBOPEHHBIH KUCIOPO;

- buoxumuueckoe norpebierue kuciopoaa (BIIKs);

- a30T aMMOHHUWHBII;

- 30T HUTPUTHBII;

- a30T HUTPATHBII;

- a30T O0mHii;

- ocdop docharHsiii;

- hocdop oOmwii.

W3 ruipoOroIornuecKux rmokasaresneid B 4Ucio 00s3aTeIbHBIX PEKOMEHIOBAHO BKIIFOUATh:

- KA4EeCTBEHHBIE U KOJIMIECTBEHHBIC MTOKA3ATEIH PAa3BUTHS (PUTOIUIAHKTOHA;

- O0IIYyTO YHCICHHOCTh OaKTEPHOIIAHKTOHA;

- IEPBUYHYIO MPOAYKIMIO M JECTPYKINIO OPTraHMYECKOTO BEIECTBA,;

- Ka4eCTBEHHBIE 1 KOJIMYECTBEHHbIE NIOKA3aTEIN Pa3BUTHS MaKpO3000eHTOCa.

5.3 Yacrora u cpoku oTd6opa npod

5.3.1 Ilpu onpeaesaeHun 4aCTOTH M CPOKOB OTOOpa MPod HEOOXOAUMO:

- UCXOJUTh U3 TOI0, YTO CUCTEMA HAOIIOAEHUI JOJKHA OBITh "OHMOJIOrHYECKH DKBUBAJIECHTHOM", T.€.
YUUTBIBaTh €CTECTBEHHYIO IEPHOAWYHOCTh PA3BUTHS BOJHBIX COOOIIECTB, OMIpEAETIeMYIO
PETHOHANBHBIMUA OCOOEHHOCTSIMH BOJHOTO OOBEKTa, MPHUYEM CPOKH HAOIIOAEHUI OIDKHBI OBITh
MIPUYPOYEHBI K IEPHOIaM I0CTaTOYHOTO KOJTHMYECTBEHHOTO PA3BUTHS OHUOTHI;

- YUYUTBIBaTh CTENEHb CTaOWIBHOCTH SKOCHCTEMBI, OINpPEICIsIeMYI0 IO JaHHBIM MHOTOJICTHUX
HCCJIEIOBAaHHM;

- Y4YUTBIBaTh HauOoyiee XECTKHE YCIIOBHS (CPOKM) IOCTYIUICHHMS B BOJHYIO CpEIy BELIECTB,
CTUMYJIMPYIOIIUX ITPOLECCH 3BTPO(PHUPOBAHUSL.

5.3.2 Ilpu HaM4MK B MMyHKTaX KOHTPOIS pexXuMHBIX HaOmonernit 'CH dactoTta u cpoku otbopa
npo0 OJDKHBI OBITh YTOYHEHBI C YyY4ETOM OCOOCHHOCTEH (DPM3MOJIOTHH Pa3BUTHS BOLIEIIINX B COCTaB
KOHTPOJIMPYEMBIX IapaMeTpOB COOOINECTB BOJHBIX OPraHW3MOB, PErHOHANIBHON crienupuKanud U
CTENEeHN OHBTPO(QHUPOBAHMS BOJHBIX OOBEKTOB, a TaKkKe TPeOOBAaHMH ONEPATHBHOCTH MOJIYUYESHHUS
UHPOPMAIUH.

5.3.3 B HauanpHBI NEpHOA OpTraHU3AIMH HAONIOJECHUH 3a aHTPOIOTEHHBIM 3BTPO(UPOBAHHEM
1esiecoo0pa3Ho MPOBOANTE MX HE PEXe OJHOTO paza B MECAIl B BETETAIMOHHBIN IEPHOJ, 3aXBaTHIBAS
TIPH 3TOM IIEPHOJIBI TUKA BECEHHETO MOJIOBOABS U JIETHUX ITaBOJIKOB.

[Ipn Hanuuuu psja peKUMHBIX HAONIOAEHWH, TO3BOJISIONIETO YCTAHOBUTH IMKIMYHOCTH
Pa3NIUYHBIX KOMIIOHEHTOB CHCTEMBI, BO3MOXHO CHIKEHHE YaCTOThI KOHTPOJIA 33 CUET NMPOBEACHUS €ro
B HanboJiee XapakTepHbIe CPOKH IPOSIBIEHHS Ipoliecca SBTPoGupoBaHusL.



6 IIpoBenenune HaOJIIOIEHUI

6.1 Ot6op mpob BOIBI AT PEXKUMHBIX HaOTIOJEHUH 1O MOKA3aTessIM Pa3BUTHS COOOIIECTB BOTHBIX
OpPTaHM3MOB M 32 COCTOSIHHEM BOJHOW cpelnsl WX OOHWTaHHMs NPOBOAAT B COOTBETCTBUH C
HOPMAaTHBHBIMH JOKYMEHTaMH, yCTaHABJIMBAIOUIMMHU TPeOOBaHHS W TIOJIOKEHHUS MO OTOOpY mpobd u
mpo600TeOpHBIM yeTpoiicTBaMm [14-16].

6.2 PexorHocuMpoBOYHBIE OOCJICIOBaHUS BOMHBIX OOBEKTOB C LENBbIO  ONpENeNICHUs
MPOCTPAHCTBEHHOW HEOJHOPOJHOCTH MX HKOJOIMYECKOI'0 COCTOSIHUSI TPeOYIOT HCIIOJIb30BaHMS
HETPaAMLUOHHBIX METOAMK OTOOpa Mpo0 BOABI M JIOHHBIX OTJIOXKEHUH Ha THUAPOXUMHYECKUN W
THAPOOMOJIOTHYECKAH  aHanmnM3,  OOECHEYMBAIONIMX  JOCTAaTOYHYKO  PENpPE3CHTaTUBHOCTh U
9KCIPECCHOCTB.

[lepcriextBHass MeTonamka oTOOpa TPOO BOABI, YIOBICTBOPSIOMAS STUM TpeOOBAHUSAM,
mpeAcTaBIsieT co0oit oTOop mpod BOABI ¢ OOpTAa BEPTOJETHOW BO3AYIIHOW CTAHIIMHM HAOIIOACHUI
(BCH).

[IpoBenenne Takoro ordéopa mMpod BOIBI OMMCAHO B COOTBETCTBYIOIIMX METOJMUYECKUX yKA3aHHUIX
0 TMCTAHIIMOHHBIM MeToiam [13].

CoryacHO peKOMEHAalusAM, OTOOp MNpoO cieAayeT NPOBOJUTH CIEHHMANBHO pa3paboTaHHBIMU
po0600TOOPHUKAMH, TIO3BOJISIIOIIMMHI OCYIECTBIISATH OTOOP M3 MIOBEPXHOCTHOTO M MPHIOHHOTO CIIOEB
MPU OJTHOM IOTPYXEHUH B BOAHBIH OOBEKT M, KPOME TOT'0, UCIIOJIb30BATh BEPTONIECTHYIO TEXHHUKY IS
otbopa npod pUTOIUTAHKTOHA ¥ Makpo30o0eHToca [4].

6.3 Ocobble TpeOOBaHMsI JODKHBI TNPEIBABISITECS K OTOOpDY mNpo0 (QUTOIUIAHKTOHA U
Makpo3oo0eHToca. Mertonpl oTOOpa W Opyaust JIOBa, IOMHUMO IIOCTaBJICHHBIX 3a/ad, OJDKHBI
YUYHUTBHIBaTh MOP(HOMETPHIO BOZHOTO 00BEKTa, TUI TPYHTA U CHELU(HKY Pa3BUTHSA COOOIIECTB BOIHBIX
opraHusmos [12].

6.4 TIporpamma HaOMIOJACHWI NOKHA OBITH pasfeNeHa € Y4EeTOM CHEHHU(UKH ONpenessieMbIX
MOKa3aTesel Ha IBE JacTH:

- mporpamMma aHajiu3a IepBoro JHS;

- orTOop mpo0 BOABI, MOJJIEKANIMX KOHCEPBALUMM Uil  TOCIEIYIOIIEr0  OIpe/aeieHHs
THIPOXUMHUECKUX U THAPOOHOIOTHIECKUX MTOKa3aTeeH.

6.5 KoncepBanus po0, METObl X aHamu3a U (GOPMBI NPEICTABICHUSI PE3YNIBTaTOB BHIOMPAIOT B
COOTBETCTBUM C HOPMATUBHBIMH JIoKyMeHTamu, npuHATeIMU B ['CH [12, 16].

KOHTpONb TOUHOCTH pe3ysIbTaTOB U3MEPEHUS THAPOXMMHUYECKUX MOKa3aTelel MPOBOAST COrNIACHO
[17].

[To crenuaabHBIM pa3peIIeHHUsIM JIOIYCKAEeTCsl HCIIOJIb30BAHUE JOIIOTHUTEILHBIX METOINK.

6.6 Pesynprate! aHanmm3a mpod opopmirttor no npuHATeiM B ['CH gopmaM u mepemaroTcst CoriacHO
CIIEUAJIbHBIM TUPEKTUBHBIM JOKYMEHTaM [7].

7 OcHOBHBIE NPUHIMIBI OLIEHKH YPOBHSI AaHTPONOTeHHOT0 IBTPO(UPOBAHNS NMPECHOBOAHBIX
IKOCHCTEM

7.1 MHOTOYHCIIEHHBIMU HCCJIEJOBAaHUSMH TMOCIEIHUX JIET YCTAHOBJICHO, YTO (DUTOIUIAHKTOHY
NPUHAJIEKUT BeAyllas pojb B MHAWKALMUA NPUPOJHBIX MOAMGUKALWI MPECHOBOIHBIX DKOCHCTEM,
AQHTPOIIOTEHHOE BO3ACHCTBHE HA KOTOPBIE BBI3BIBAET KaK ABTPO(PUPYIOMIMH, TaK U PErpecCHUpyrOIInit
s ekt [4].

7.2 Pe3ympTaThl CTaTUCTHYECKOW 0OpaOOTKM MHOTOJNIETHEH peXUMHOW WH(OpMAIu 10
KOJIMYECTBECHHBIM TI0Ka3aTeNsIM Ppa3BUTHS (PUTOIUIAHKTOHHBIX cooOmecTs Oosee 30 BoIOeMOB
BoJ10TOKOB Poccuu [11] moaTBepAnIm BO3MOKHOCTE OLIEHKH YPOBHS 9BTPO(UPOBAHUS IIPECHOBOTHBIX
SKOCHCTEM MO  TPUOPUTETHBIM  MOKa3aTelasiM  IEPeCTPOMKM  CTPYKTypHOHM  OpraHM3aluu
(PUTOMITAHKTOHHBIX COOOLIECTB ITPU YCHIICHUH aHTPOIIOT€HHOTO BO3JICHCTBHSI.

7.3 OueHnka 3¢dexta aHTPONIOTEHHOTO BO3ACHCTBHSI 0a3UpPyeTCsl Ha U3YyYEHHH IIPOCTPAHCTBEHHO-
BPEMEHHOI'O paclpeAeieHuss OoOIleil YUCIEeHHOCTH (UTOILIAHKTOHA MO XapakTepy BapHaliu
MOCTIETHEMN.

XapakTep Bapualydy 3HAYCHUU OOIIEH YMCICHHOCTH OMPEIENISIOT MO0 OTHOCUTEIHHOW TUIOTHOCTH
BapHaIMoHHOT0 pafa /o u Mmoae Mo MOIaIbHOTO HHTEPBAIA.

OTHOCHTENBHYIO MIIOTHOCTh BAPHALIMOHHOTO psizia [/0 pacCUnTHIBAIOT 1O (hopmyIie

Io=—. Q)

Moay Mo paccUuTBIBAIOT IO (OopMyIie



W, —W
Mo=x,, +K Mo Mol , )
Mo (WMO - WMo—l) + (WMo ~ Wios1 )

rac XNImin - HWKHA T'paHUlla MOJAJIbHOT'O UHTCPBAJa,

Wpo - IOJISI 9ACTOTHI MOJAIBHOTO HHTEPBAIa,;

Wpo-1 - JOJIS 9ACTOTHI MHTEPBAJIA, MPEALIECTBYIOIETO MOIATBHOMY)

Who+1 - ZOJISI YACTOTHI HHTEPBAJA, CICIYIOMIETrO 32 MOAATbHBIM.

Ilo oTHOCUTENBHON IIOTHOCTH BapHAallMOHHOTO psana Ilo u mome Mou MOAAIbHOTO HHTEpBaja
o0Ieil YucIeHHOCTH (UTOINIAHKTOHA MNPOU3BOIAT Kiaccuukanuioo 3((eKToB aHTPONOreHHOTO
BO3JICHCTBYSI Ha BOJHBIE AKOCUCTEMBI (Tabmuna 7.1).

Tabmuna 7.1 - Knaccudpukaius 3 hekToB aHTpONOreHHOTO BO3ACHCTBYSI HA BOJHBIC YKOCHCTEMBI

CraTtucTuueckre XapakTepUCTHKH BapUalluK
. 001mei YMCICHHOCTH (PUTOIIIAHKTOHA
O¢ddekt aHTPOIOTeHHOTO BO3ICHCTBUS
Mopna Mou, ThIC. OTHOCHUTENBHAS
KJI./MJT wiotHocTh [1o, %

DKOJIOTHYECKHUI perpecc 0,5 100-300
DNeMeHTHI 3KOJOTHIECKOTO perpecca Ho 1,5 50-100
AHTpOTIOTEHHOE HAIIPsDKEHHE C SJICMEHTAMU Ho 2,0 20-60
9KOJIOTMUECKOT'0 perpecca
AHTpOMOTEHHOE HAMTPSDKCHHE 2,0-5,0 50-100
AHTpONOreHHOE BTPOGHPOBAHHE Bemne 10,0 o 30

CoueraHue HM3KHX 3HaueHUH [lo M BBICOKUX Mou XapakTepu3yeT, KaK IPaBHUIIO, SKOCUCTEMBI C
BBICOKHM YPOBHEM aHTPOIIOT€HHOT'O YBTPO(GHUPOBAHHSI.
7.4 OneHka YpOBHS aHTPONOI€HHOTO 3BTPO(MPOBAHHUS Oa3WpyeTcs Ha pacdeTe CIEAYIOIINX
CTaTUCTUYECKUX XaPAKTEPUCTUK:
- MoJbI Moy MOAIBHOTO MHTEPBaNIa BAPHAIIOHHOTO Psia O0Iel YUCICHHOCTH (DUTOIIIaHKTOHA;
- 4aCTOTHI 0OHAPYKEHUsI BRICOKMX 3HAUEHHUH 001Iel YUCICHHOCTH (DUTOIUIAHKTOHA o 110 hopMyIie
a=n;In;, ?3)

rac n; - YMCJIO PE3YJIbTATOB aHaJin3a, B KOTOPBIX 3HAYCHUA OIPEACIACMOro NMoKa3aTeyisd BbIIIC WU

HIDKE HauboJlee 4acTo BCTPeuaeMoro Auana3oHa KoyuebaHuii,

N; - o011Iee YMCTIO 3HAYECHUIA;

- KPaTHOCTH NPEBBILICHHS (MM YMEHBIICHWs) OOIICH YHCICHHOCTH HajJ cpeiHed mo Hambosee
4acTo BCTpedaeMbIM 3HaueHusM 3 (1 B') mo popmyrnam

B

- Mobl Mog MOIaTbHOTO HHTEPBajla BUIOBOTO PAa3HOOOpasust (GUTOINIAHKTOHHOTO COOOIIECTBA;

- MoBI Moo MOJaJIbHOTO UHTEPBaja OTHOCHTEIBHON YHCICHHOCTH JOMUHHPYIOLIETO BU/IA;

- MoJbl Moc3 MOJAIBHOTO UHTEPBajla OTHOCHUTEIILHOW YHCICHHOCTH CHUHE3EJICHBIX BOJOPOCICH B
npobax (PUTOILTAHKTOHA, OTOOPaHHEIX B Mae.

[lo COBOKYNHOCTH 3HAYCHUH CTATHCTHYECKHX XapaKTEPUCTHK, MPUBEICHHBIX B Tabmuue 7.2,
OLIEHMBAETCSl YPOBEHb aHTPOMIOT€HHOT0 IBTPO(UPOBAHUSI TPECHOBOAHBIX IKOCUCTEM.

Bricokoe 3nauenue B = Mou
= , p =

7
Mou Huskoe 3nauenue

)

Tabmuma 7.2 - Krnaccudukanust ypoBHEH AaHTPONOT€HHOTO 3BTPO(QHUPOBAHUS IPECHOBOIHBIX
9KOCHCTEM

CTaTHCTHYCCKHE XapaKTePUCTUKH PA3BUTHS (PUTOIIAHKTOHHOTO YpoBeHb 3BTpOGHPOBAHHS
coobmrecTBa HU3KHH | CpeIHUI | BBICOKHH
Moza MofanbHOTO MHTEpBaja 00IIEeH YHCICHHOCTH, THIC.KIL./MIT 2-10 2-20 1-10
YactoTa 0OHapyKeHHUS BHICOKMX 3HAYEHUH 00IIel YNCIeHHOCTH, %o 10-40 10-40 20-50
Yacrora 0OHapyKeHUs] HU3KNX 3HaYeHUH o01eit uncneHHocty, % 5-50

KpaTtHOCTb TIpeBbIIEHHS aHOMalbHO BBICOKMX 3HadeHWH obmeit| 5-50 50-200 | 10-300
YHCIIEHHOCTH
Mona MOIaTBHOTO HHTEpBAIa OOIIEro YMCIIa BUIOB 20-30 10-20 10-25
Moaa  MojanbHOrO  MHTEpBaja  OTHOcHTenbHOM  uumcnennoctu| 30-50 | 50-100 20-70
JOMHHHUPYIOLIEro Buaa, %




Moga MOIaabHOIO HHTEpBajJa OTHOCHTEIBHOM YHCICHHOCTH TPYIII
CHHE3CJICHBIX BeCHOM, %

o5 30-50 40-60

7.5 OueHky ypoBHSI 3BTPO(HPOBaHHS LEIECOOOPa3HO MPOBOIMTH IS BCEX KOHTPOJIUPYEMBIX
YYaCTKOB, paccMaTpuBas MX KaK MHKPO3KOCHUCTEMBI. XapaKTCPUCTHKA BOJHOTO OOBEKTa B IIEIOM
BO3MOYKHA JIMIIIb MPH JOCTATOYHO TIOJTHOM OXBaTe¢ HAOJIOJACHUSIME BCEH €ro akBaTOPUH MPU YCIOBUHU
WICHTUYHOCTH OTICJIBHBIX €0 YYaCTKOB 10 3arPsI3HCHHOCTH.

WNHpopMATUBHOCTh M JOCTOBEPHOCTh OICHKH YPOBHS 3BTPO(GHPOBAHUS OMPEACISIIOTCS 00bEMOM
ucnoNb3yeMoi uapopMmarmu. ONTHMAaTBHOHN ABISIETCSA UCXOAHAS HH(GOPMAIIHS, TONyYCHHAS C YISCTOM
CE30HHOTO XOJa Pa3BUTUSA (PUTOILUIAHKTOHA M MEXTOJOBON M3MEHUMBOCTH (XOTsS ObI B TeucHHE 3-5
JIET).

CraTUCTHYECKHE XapPAKTEPUCTUKU PACCUMTHIBAIOTCS IO pPEe3yabTaTaM DPEXKHUMHBIX HaOJIOACHHM,
BBITIOJTHEHHBIX TUIPOOHOIOTHYECKIMH MOIpa3ieeHus MU Pocrupomera, NpoBOASIINME HAOTIOICHUS
3a 3arpsi3sHEHHEM IMOBepXHOCTHhIX Boja B cuctemMe ['CH. JlomyckaeTcsi BKJIIOYCHHE DPE3YJIbTATOB
CIHELUATbHBIX HAay4YHbIX HCCIeqoBaHUN. HenpeMeHHBIM YCIIOBHEM HKCIONb30BAHUS PE3yJbTATOB
THUIPOOHOJIOTUYECKOTO aHAIIN3a SBJISACTCS HAs METOINMYECKas OCHOBA ero nposezeHus [12].

7.6 Tlpu mpoBeneHUH CPABHUTECIHLHOW OIICHKH YPOBHS 3BTPOMUPOBAHMS PA3IUYHBIX YYACTKOB
BOJHBIX OOBCKTOB WJIM PAa3JUYHBIX BOJHBIX OOBEKTOB HCIIOJNB3YIOT MAaTepUAIBl  PaBHOM
MpCeACTaBUTCIbHOCTH, T.€. IOJHKHBI 6I>ITI) WJICHTUYHBIMH T10Ka3aTCJIM OLCHKH, YHUCJIIO PE3YJILTATOB
aHaJIM3a ¥ NepHo/1 HAOIIOACHUI 10 ToJjaM ¥ BHYTPUTOIOBBIM CpOKaM 0TOopa npoo.

[Ipunoxenue A
(ctpaBouHOE)

IIpumepnl BbINOJHEeHUs] HA0II0JeHMIT 32 AHTPONIOreHHBIM 3BTPO(UPOBAHMEM HA
Mumasinckom u KyiiobimeBckoM BOJOXPaHHIUILAX

A.1 B Tteuenue mnocieqHux 15 neT peXUMHBIE THAPOXUMHYECKHE W T'HIPOOHONIOTHYECKUE
HaOmonenuss 'CH nHa LlMMIISIHCKOM BOZOXpaHMWIIMIIE MPOBOIAMINCH B OCHOBHOM B 3-5 MyHKTax,
pacroio’keHre KOTOPBIX MPEAICTaBICHO Ha KapTe-cxeMe (pUCYHOK A.1).

B menom peicTByrolMe IyHKThl BIIOJIHE OTBEYAlOT TPeOOBaHMSM, MPEABSIBISEMBIM K
(hOpMHPOBAHUIO CETH, TAK KaK HAKOIJICHHAss MHOTOJICTHSS HH(OPMAIHS aia BO3MOKHOCTh OLICHUTD B
LENIOM DKOJOTMYECKYIO CUTYalUIO0 MPECHOBOJHON SKOCHCTEMBI BoJoXpaHuauma. OQHaKo Ul OLEHKH
KPUTHUYECKHUX CHUTyalui, BEI3BAHHBIX YCHJICHHEM aHTPOIIOTCHHOTO 3BTPOGHPOBAHMS, U CYXACHHSI 00
YBEJIIMYEHUU B OSTH MNEPUOJBI MPOCTPAHCTBEHHOW W3MEHUYMBOCTH KaK THUAPOXMMUYECKHX, TaK U
THIPOOMOJIOTHYECKHUX IIOKa3aTeNel, JUIs OONBIIMHCTBA BOAHBIX OOBEKTOB PEKHMHBIX ITyHKTOB
HaOmronenuit ['CH wacrto kpaiiHe HegocTaTouHO. [loATBEPKACHUEM MTOCTICTHETO SBIIHCH PE3YIIbTAThI
MIPOBEICHHBIX HAYYHBIX HCCIICAOBAaHMN IO KPYNMHOMACIITAOHON MPOCTPAaHCTBEHHONW H3MEHUYHUBOCTH
cocTosiHUsl L{MMIISTHCKOTO BOJJOXpaHUIIUILA C MCIIOJIb30BaHUEM 00Jiee ONepaTUBHBIX METOAOB cOopa 1
00paboTku uHPOpMAIUH.

A.2 DxcrnepuMeHTalbHOE 00CiIeJ0BaHUE BBIIIOJHEHO B Hiojie-aBrycre 1986 r. (mepuoa yCuiieHus
MPOIIECCOB AHTPOIIOT€HHOI'O IBTPOPHUPOBAHUS) C HUCIOIB30BAHHEM METOIMKH 3KCIPECCHON ChEeMKHU C
6opra BepTosIETa, TO3BOJIUBIICH:

- COKpaTUTh BPEMEHHBIC HHTEPBAJIBI MEXIY 0TOOpaMu Mpo0;

- OXBaTUThb B MHUHHUMAaJIBHO KOPOTKHI CPOK (6 9) C BBICOKOH JMCKPETHOCTBIO 3€PKaj0 BOAOEMA
(pucyHok A.2);

- IpoBecTH 00pabOTKy >KMBOTO OHOJIOTHYECKOTO MaTepHasa, YTO OCOOEHHO BAXKHO NPHU OIEHKE
MPOTYKIIMOHHBIX ITPOILIECCOB;

- pa30uTh aKBaTOPHIO BOJOXPAHWIMIIA IO COBOKYITHOCTH OTPEAETICHHBIX IOKa3zaTeled Ha TO
KOJINYECTBO OMOTOIOB, TJi¢ HEOOXOANMBI PEKMUMHBIE HAaOIFOACHUS.

Otbop ™martepmana ObuT ocymiecTBiIeH mpu 160 3aBucaHMsX BepToseTa, a a”amm3 - mo 30
HMHTETPaIbHBIM NpobaM (pUCYyHOK A.2). AHanu3 mpoO Mo oOmIel YMCIEHHOCTH M BHIOBOMY COCTaBY
(hPUTOTUTAHKTOHHOTO COOOIIEeCTBA MOKa3al He TOJIBKO 3HAYMTENBHYI0O N3MEHUYNBOCTh B paclpeeNeHun
YyHuCcIeHHOCTH (uTorulankToHa (pucyHOK A.3) c oOmeil TeHJeHIMeH YCHJIEHUs ero pa3BHTHS B
MEJIKOBOJHBIX U MPUIUIOTHHHOM YacTsIX, HO U MOJHYI0 CMEHY JOMHHHUPYIOIIMX IPYII BOAOPOCIEH OT
BEpXHEW peyHOH (3eJICHbIC) K IPUILIOTUHHOMN (CHHE3ENICHBIC) YacTH.
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Pucynox A.1 - Kapra-cxema pacnpeeneHus pexXxuMHbIX (oropHbix) (1) u onepatiBHbIX (2)
ITYHKTOB TUIPOONOJIOTHYECKUX HAOMI0IeHNH Ha [{UMIITHCKOM BOJIOXpaHWIIUILE
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IumnancH =

1 - Toukn oTOopa npoO; 2 - uHTEerpasbHas Mpoda PrucyHok A.2 - CxeMa pacHoIOKeHHs TOUEK
ot6opa npod Ha LIuMIITHCKOM BOOXpaHHIIHIIE
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Pucynok A.3 - PacmpeneneHue YucIeHHOCTH (PUTOILIAHKTOHA (KJ'I./,Z[MS) B MTOBEPXHOCTHOM CIIO€
BoAbI B LlumittHCKOM BonmoxpaHumiie (s 1986 T.)

A.3 M3MeHeHust OHOJIOTMYECKOH POJYKTHBHOCTH, CBSI3aHHBIE C OCOOCHHOCTSIMH OMOXMMUYECKHX
MPOLIECCOB MEJIKOBOJIHBIX YYaCTKOB, MPUBOISAT K ISTHUCTOCTH pacrpenesieHns (pUTOIIaHKTOHA U K
BEPOSATHOCTH MOSABJICHUS "KPUTHYECKUX CUTYaIMi", CIEICTBHEM KOTOPBIX MOTYT OBITH CEephe3HBIE
9KOJIOTHYECKHE TOCIEICTBUS 3a CYET yBEIWYECHHs IUIOMIaau mnareH "usereHus" Ha LuMmistHCKOM
BOJIOXPAHMIIMIIE W yCHJIEHHE TOKCHUYHOCTH BOJBI 32 CUET BTOPHUYHOTO 3arpsisHeHHd H T.1. IlosTomy
JUISl paHHEW TUarHOCTUKH BOSHUKHOBEHHS MOJOOHBIX CUTYaIMii HEOOXOAMMO B CHCTEMY HaOIOICHHS
BKJIFOYHMTH ITYHKTBI OTIEPATUBHOTO I'HAPOOHOIOTHYECKOTO KOHTPOJIS, PACHON0XUB X Ha MEIIKOBOHBIX
yuyacTkax LIuMIIsTHCKOTO BOtOXpaHWIHIIA (PHCYHOK A.1).

A.4 Bri6op Ky#OpITIeBCKOTO BOZOXPAHIJIHINA B KaYeCTBE IpUMepa OOBIACHICTCS:

- THNMYHOCTBIO BOJ0EMa C (PMTOIIAHKTOHHBIM THIIOM 3BTPO(HPOBAHUS M YACTHIMH CUTYalUsIMU
"1BeTeHUs" BOJIHI,

- HAJIMIHEM JOCTaTOYHO OONBIIOTo psAaa HaOII0ACHU;

- OOJIBIIMM JMHAMHYECKUM JIMaNa30HOM BapHalMd THIPOXMMHYECKHX M THUIAPOOUOJIOTHYECKUX
NoKa3arenen.

OCHOBHBIM  HCXOJIHBIM  MAaTE€pPHaJIOM TOCIY)XWIM MHOTOJIETHHE JaHHBIE IO XHUMHKO-
6uonornyeckoMy coctosiHuio KyHOBIIIEBCKOTO BOAOXpaHMWIMINA MO pesynsTataM Habmogenuit 'CH
3a mepuox ¢ 1980 mo 1990 r. Ha 13 ruApOXMMHUYECKHX U 9 THAPOOHOIOTHYECKUX MyHKTaX. Cxema
pacloNoXeHHs1 OCHOBHBIX IYHKTOB TIpeicTaBieHa Ha pucyHke A.4. IlpocrpaHcTBeHHYIO
HEO/IHOPOJHOCTh OLIEHHBAIN II0 BapHallMM 3HAUYCHWH YMCICHHOCTH (PUTOIUIAHKTOHA M €r0 OCHOBHBIX
TpyImn ¥ 1o Haubosee BaXHBIM JUIS KM3HEAESATEIBHOCTH 3TOTO COOOLIECTBA BOAHBIX OPraHU3MOB
¢dopmam azora u ocdopa: HUTPUTHBIA, HUTPATHBIH M AMMOHMHHBIA a30T, (ocdarHel (ocdop,
o0wmwmii a3ot u pocdop.
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Pucynok A.4 - Cxema pacrosoXeHHs IIyHKTOB HaOo/ieHus Ha KyiiObIeBCKOM BOZOXpaHHIIIHIIE

A.5 PesymbraThl 0000IIEHNSI MHOTOJICSTHHX WCCJIEIOBaHUH, NMpHUBEACHHbIC B Tabmume A.l, n ux
CpaBHUTENbHAS OICHKA IO3BOJIMIH 3aKIIOYUTh, YTO IO CONCPYKAHHI0O HHUTPATHOTO W aMMOHHUITHOTO

azora u obmero ¢ocdopa BOZOXpaHWIHIIE HEOTHOPOIHO.

AHOMAJTBHO BBICOKHE Bapuanuun

KOHIICHTPAIIMA XapakTepHBI IUII ydacTka y TopoaoB Bomwkck, TomesaTtd, YIbsSHOBCK, UHCTOIOND,
Habepexusie UenHsl, a 10 coaep:kaHUI0 aMMOHHUITHBIX HOHOB - JJI TopoaoB Ka3aHp u 3e1eHOI0IBCK
(Tabmuna A.1). ITo ypoBHIO pa3BuTHs (DUTOMIAHKTOHA BBIICIIIOTCS YIaCTKH:
- C WHTCHCHUBHBIM Da3BHUTHEM albroQuiopel, O0COOEHHO neToM (10 YypoBHS "mBeTeHus'"), y
r.TonesatTn U ¢c. HUKOIBCKOE;
- co crabbIM pa3BUTHEM (UTOIUIAHKTOHA Ha NMPOTSHKEHUHM Beero nepuoja y r.HabepexxHbie YenHbl.

Tabmnma A.1 - KorneHtpamuu azot- u hocdopcoaepkalink COSTMHCHAN U 00IIas YHCICHHOCTh
(uTOTUTAaHKTOHHBIX co00IecTB B KyitOpimeBckoM BomoxpaHmuiie 3a meprox ¢ 1980 mo 1990 r.

Juamna3oH KoieOaHnH KOHIICHTPAIUH, MT/JT Jlmanazon
Tymkr asora ¢docdopa Konebanuit oommeil
B — 5 YUCIICHHOCTH
HUTPUTHOTO|HUTPATHOTO | aMMOHHUIHOTO | hochaTHoro| obmiero | (UTOMIAHKTOHA,
TBIC. KJI./MJT
r.Bomxkck H/0-0,09 | 0,02-2,06 0,02-1,29 H/0-0,15 |0,01-0,42 -
r.TonpsTTH H/0-0,25 H/0-90 H/0-3,31 H/0-0,20 |0,01-0,80 0,4-343
c.Uysarickuii H/0-0,19 | H/0-1,00 H/o-1,41 H/0-0,07 |0,01-0,20 -
Cyckan
c.Hukonsckoe H/0-0,14 | H/0-0,77 0,06-1,51 H/0-0,22 |0,01-0,22 0,3-104*
I. Y IBbIHOBCK H/0-0,38 H/0-0,78 H/o0-2,89 H/0-0,31 |0,01-0,83 0,5-90,3
r.Tetromm H/0-0,20 | H/0-0,88 H/0-3,70 H/0-0,09 |0,01-0,32 0,8-82,5
c.3aoBpaxknsie | H/0-0,16 H/0-0,94 0,04-0,95 H/0-0,07 |0,01-0,17 -
Kaparau
c.JlaumeBo H/0-0,18 H/0-0,88 H/0-0,95 H/0-0,06 |0,01-0,22 -
r.9ucromnois H/0-0,15 | H/0-0,79 H/o-5,47 H/0-0,13 |0,01-0,19 0,6-23,9




r.Ha6epexxusie | H/0-0,20 | H/o-1,56 H/o-2,62 H/0-0,35 |0,01-1,29 0,07-14,3
Yenmasl

c.Kpacuoe H/0-0,18 | H/0-0,66 0,12-1,55 H/0-0,10 |0,01-0,13 0,8-30,0
TeunumeBo

r.Kazanp H/0-0,26 | H/0-0,56 H/0-6,31 H/0-0,19 |0,01-0,31 0,6-90,4
r.3enenogonsck| H/0-0,26 | H/0-0,83 H/o0-2,82 H/0-0,31 |0,01-0,89 1,0-29,8

* duTomIaHKTOH Hccnenosa y c.Kpecroso ['opoauie.
IIpumeuanue - H/o - He 0OHapyXeHO.

A.6 YuuTbIBas HEOAHOPOIAHOCTh OSKOCHUCTEMBI II0 COJCP)KAHHMIO OWOTEHHBIX OJJIEMEHTOB U
KOJIMYECTBEHHBIM II0Ka3aTeNsiM pa3BUTUS (PUTOIUIAHKTOHA, NMPHU BBHIOOpE ITyHKTOB HaONIOJACHUH 32
AQHTPOIIOT€HHBIM 3BTPO(UPOBAHNEM HEOOXOAMMO OT/AABaTh MPEANOYTEHHE Y4acTKaM BOJOeMa, Iie
3HA4YEHHs PaCCMATPUBAEMBIX BBIILE ITOKa3aTesieii OTKIOHSIOTCS B Ty WIN APYI'YIO CTOPOHY OT CPEIHHUX
Ui BojoxpaHwnmia. Kpome Toro, mpum BBIOOpEe IIYHKTOB HaOJIOACHHWH II€TIecOo00pa3HO Y4ecTh
THIIPOJIOTHIECKHE M MOp(OMETpHIECKIe 0COOEHHOCTH BOJOEMA.

Takum 00pa3zoM, NIpH pEIICHWH 3aJad, CBS3aHHBIX C M3YYCHHEM Ipolecca IBTPOPHPOBAHHSA U
JaJbHEHINero ero BIMSHMSA HA Pa3BUTHE DKOCHCTEMBI, IIEIECOOOpPa3HO B KadecTBE OO0s3aTeIBbHBIX
PEeKUMHBIX IYHKTOB HAONIOZCHHWH BHIOpaTh ydacTku y ropoxoB Kasanp, Teriomy, YibsSHOBCK,
TonestTé 1 c.Hukonbckoe (pucyHOK A.5).
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Pucynox A.5 - Kapra-cxema pacnpenesieHust o01iel YuCIeHHOCTH (KJ1./MJ1) GUTOIUIaHKTOHA TI0
akBaropuu KyHObIIIEBCKOTO BOJIOXPaHMIINILA

Ocoboe BHUMaHWE cJleayeT oOpatuTh Ha ydactok y r.HabGepexnble UYenHbl, rae BBICOKas
OMoreHHast Harpy3Ka CO37aeT MOTEHIHAJIbHYI0O BO3MOKHOCTH YCHJIEHUS IPOLECCOB aHTPOIIOT€HHOTO
3BTPO(UPOBAHUSL.

A.7 CnenuanbsHble UCCIEI0BaHUS IO BPEMEHHOW N3MEHUYHMBOCTHU NPOBeAeHbl B CyCKaHCKOM 3allUBE
Ky#OBIeBCKOro BOAOXPaHWIIMIIA MYyTEM E€XKEJIHEBHOTO 0TOOpa Mpod B OMOJIOTMYECKHil MOJIIEHb B
TeueHne 8-14 nHeil. 3a 3T0 BpeMs ycreBaiH HaOpaTh psi JaHHBIX, KOTOPHIA B ONpEJIeNICHHON CTENEeHN
OTpa’kaJl BO3MOXKHBIE KOPOTKOIIEPHUOJIHBIE H3MEHEHHMS COCTOSHUS JKOCUCTEMBL. IIpu 3TOM
HUBEJIMPOBAIINCH BO3MOJXKHBIE OINMMOKM H3-3a KPAaTKOBPEMEHHBIX KojeOaHMI mnokaszareneid. Cpoxu




MIPOBEJICHUST E©XKEIHEBHBIX CHEMOK (Mail, aBrycT, OKTAOph) OBUTM BBIOpAaHBI 10 CJICHYIOITUM
COOOpKEHUSIM:

- Kyii0pImeBckoe BOIOXpaHWIAIIE OYHIIAETCS O0TO JibAa (B cpeareM) ¢ 20 mo 28 ampens, camoe
MO3/IHEee - B IEpBOH eKazie Mast (Hadano BereTallMOHHOTO MEPUoia);

- TepBbIe JIeASHBbIE 00pa3oBaHMs B BHJE 3a0eperoB W "cana" mosBusitorcst 7-12 HOsIOps (KOHeL
BEreTal[iOHHOTO NepHo/a);

- B KyliObImeBckoM BOJOXpaHWIMILE COJEp)KaHME MHUHEpalbHBIX (opM azora u ¢docdopa
U3MEHSIETCS OT MAKCHMAJIBHOTO 3HAUCHHS BECHOU (Mail) 10 MHHUMAIILHOTO, OTPEIEIIEMOr0 BO BpEMsI
MHTEHCUBHOTO PAa3BUTHsS BOJOPOCIEH JIeTOM (MIOJb-aBr'yCT); OCEHbIO OHO BHOBb Ha4YHMHAeT
TIOBBIIIATHCS,

- IS CE30HHOTO XOAa pa3BUTHA (PUTOIDIAHKTOHA XapaKTEpHBI: B Mae BCIIBIIIKA BETreTaIlHH
JIMAaTOMOBBIX BOJIOPOCIICH, B aBI'YCTe NHK B JKM3HEACATEIHHOCTH (PUTOIIAHKTOHA 32 CUET YCHIICHUS
Pa3BUTHA TPYIITEI CHHE3EIICHBIX, B OKTSAOpE OMATh JOMUHHUPYIOT JHATOMOBBIE.

A.8 Pe3ynbraThl IPOBEICHHBIX HCCIICAOBAHUNA MO3BOJIUIN 3aKIIOUNTH, YTO 332 BECh HCCIICAYSMBIi
[SATUIETHUN NEPUOA;

- HauOoJiee IMIMPOKWH JMana3oH KojJeO0aHWi oOIIed YMCICHHOCTH IUIAHKTOHHBIX COOOIIECTB
XapakTepeH JUIs aBr'ycTa, KOrja oOmias YHCICHHOCTh (DPUTOIUIAHKTOHA, KAaK IMPAaBHJIO, HA TOPSIOK
MPEBHINIANIa TAKOBYIO B Mac U OKTI0pe (Tabmuia A.2);

- B JIETHUH NEPUOA CTAOUIBHO JOMHHHPOBAIN CHHE3EJICHBIE BOJIOPOCIIH;

- cpenu OMOTEHHBIX 3JEMEHTOB HauOoJiee MOJBW)KHBI HUTPATHBIE U aMMOHHIHBIE (DOPMBI a30Ta,
COJIEp)KaHHUE KOTOPBIX ITOJIBEPKEHO 3HAYUTEIBHBIM BHYTPH- U MEXKIOJOBBIM KOJIEOaHUsIM € 0oOuien
TEH/ICHINEH eTo MOBHIIICHUS B BeCeHHHUI nepro (Tabmmma A.3).

Tabmuma A.2 - VI3MEHYHBOCTH OOIICH YHCIEHHOCTH IDTAHKTOHHBIX cOO0OIIecTB B CyCKaHCKOM
3amuBe KyHOBImeBCKOTO BOTOXPAHMIIAIIIA

Ennnuna Mecsn

IInankroHHoOE yamepenns | or6opa 1982 r. 1983 r. 1984 r. 1985 r. 1986 r.
co00111eCTBO amcneHHoCTH | TIPo6 (n=8 | (n=10) | (n=10) | (n=14) | (n=11)
DUTOIIaHKTOH TBIC. KJI./MJ Mait 1,8-10,3 1,7-3,4 2,2-11 1,5-7,0

Asryct | 8,8-706 | 8,9-432 | 19,7-300 | 8,5-1150 | 32-107

OKT0ph - 3,5-14,3 | 1,4-5,8 4,0-11 -
bakTepHOIIaHKTOH | MJIH. KJI/MJI Mait - 1,2-2,3 2,1-45 2,1-25 2,5-2,7
Asrycr | 1,1-4,6 2,4-51 3,0-5,7 2,2-2,7 2,6-2,7

OKTs0pB - - 2,1-4,7 2,3-2,6 -
300IUIaHKTOH ThIC. 9K3./M° Mait - 12-79 14-84 5,2-75 0,4-145
Asrycr | 53-337 66-788 | 12-1100 | 103-758 | 4,0-412

[Tpumeyanue - N- YUCIO SKETHEBHBIX OTOOPOB MPoOo.

Tabnuma A.3 - I3MeHYHBOCTH cofiep kaHus (MI/JI) OTAETBHBIX (hopM a3ota, pocdopa u yrieposaa B
CyckanckoM 3amiBe KyiiObIeBckoro BOJOXpaHMIUIIA

Mecs 1982 r. 1983 r. 1984 r. 1985 r. 1986 r.

HMokasatenb | 5oampos| (1=8) | (1=10) | (n=10) | (n=14) | (n=11)
A30T HUTpATHBII Maii - 0,03-0,68 | H/0-0,03 | 0,19-0,45 | 0,39-0,63
ABTYyCT 0,10-0,72 | 0,04-0,14 | H/0-0,10 | H/0-0,29 | H/0-0,07
OkTs6pb - 0,19-0,21 | 0,09-0,24 | 0,12-0,31 -
A30T aMMOHUMHBIN Maii - 0,28-0,41 | 0,03-0,22 - 0,02-0,10
ABTYyCT 0,18-0,70 | 0,33-0,98 | 0,01-0,20 | H/0-0,13 | H/0-0,16
OkTs16pBb - 0,04-0,12 | 0,10-0,23 | H/0-0,07 -
docdop Maii - 0,01-0,03 | H/0-0,02 | H/0-0,05 | 0,01-0,02
MUHEpaJIbHBIN
ABryct 0,01-0,05 | 0,02-0,07 | 0,08-0,11 | 0,02-0,08 | 0,02-0,06
OkTs0pb - 0,02-0,04 | 0,03-0,06 | 0,02-0,08 -
VYriepon Mait - 6,7-14,2 7,7-115 7,5-13,9 3,8-5,7
OpraHuYyecKuit

Azrycr 8,3-22,6 9,0-18,3 7,7-16,9 4,0-7,5 4,2-8,5
OxTs0pH - 11,4 10,1-14,3 5,0-7,0 -

IIpumeuanue - N - gmcno exenHeBHBIX Mpo6; H/o - He oOHapykeHo.




A.9 Taxum o6paszoMm, mist KyHOBIIIEBCKOTO BOAOXPaHWIMINA C TOYKH 3PEHHUS IBTPOPUPOBAHUS
HanOoJee XapakTepHBI IBa IEpHOa:

- BECCHHHUH, KOTJa (OPMHPYETCs MOTCHIMATIBHBIA pe3epB OMOTEHHBIX 3JIEMEHTOB, ONMPEICIITIONINN
JlaTIbHEHIINHA ypOBEHb Pa3BUTHS THIPOOUOIIEHO3a;

- JIETHUH, KoTJa HauboJiee SIPKO MPOSIBISIETCS OTKIMK 9KOCUCTEMBI Ha c(hOPMHUPOBABILHICS PEKUM
OMOTEHHBIX AJIEMEHTOB.

IIpunoxenue b
(cpaBouHOE)

IIpumMep oueHKH YPOBHSI AHTPONIOT€HHOT'0 3BTPO(HPOBAHUS NPECHOBOAHBIX IKOCHCTEM

B.1 OG6o6menne MHOroJeTHEH WHGOPMAIMA MO KOJNWYSCTBEHHBIM IIOKA3aTeNsIM pPa3BHTHUS
(uTOTUTAaHKTOHHBIX coobmectB Oonee 30 BomoeMOB W BOJOTOKOB Poccum mokasamo, dYTO
UCIIOJIb30BAaHUE TMOKA3aTENCH, YYUTHIBAIOIIUX TJIaBHBIC (HAKTOPBI PAa3BUTHA COOOIIECTBA (IIOTHOCTH
pacmpeeNieHus 3HaUYCHUI 00IIel YUCICHHOCTH, OTHOCUTEIIFHOW YHCICHHOCTH TOMHHHUPYIOIIETO BUJIA,
CHUHE3CJICHBIX BOJOpPOCICH M HMX MOJa MO HawboJee YacTo BCTPEUACMOMY HHTEpBaly, 4YacTOTa
0oOHapy>KeHUs] aHOMAJIbHBIX 3HA4YeHHM OOIIeil YMCIEHHOCTH M KpPaTHOCTb €€ MPEBBINIEHUS U T.I.),
MO3BOJIIET KJIaCCU(PUIIMPOBATH MX M0 XapaKTepy OTKJIMKA Ha BO3JICHCTBUE U YPOBHIO IBTPO(PHUPOBAHUS,
MIPOBOJUTH BCE OIEpaIMM CPaBHEHHUS (BPEMEHHbIE M MPOCTPAHCTBEHHBIE) U MPOCICAUTH NMPUPOTHBIC
MOTU(PHUKAINN IBTPOPUPYIOMIMXCS SKOCHCTEM B ITWHAMHKE KaK Ha OTACIBHBIX ydJacTKax, TaK W Ha
BOJHOM 00BeKTE B mesiom [11].

Jis TOATBEp)KACHWS BBIIEH3I0KEHHOTO TPHUBOJUM B KauecTBE IpUMepa HHTEPIPETAIHIO
pe3ynpTaToB 00paOOTKM WHQOpMAIMKM IO TIIOKa3aTeNsiM pa3BUTHS (UTOIUIAHKTOHA OTACIHHBIX
BOJIOXPAaHWIIHI U BOJOTOKOB. MaTpHIla HCXOJHBIX JaHHBIX NpuBeneHa B Tabmme b.1.

Tabmuua b.1 - VcxonHple qaHHBIE 1O MPUOPUTETHBIM MOKA3aTeIAM Pa3BUTHS (DUTOMIAHKTOHHBIX
coo0111eCTB

Boaubiit 00beKT [TyHkT HaOIrOMCHUIT Toner . Cpoxn . Obmee ‘MCHE)
HaOMIOeH | HAOJIOeHUH | onpenesieHuid

03.Kenon Yura, B uepre ropoja u paiion| 1989-1993 | Maii-ceHTs0pb 40
cOpoca TepMaIbHBIX BOJ

Bonoxpanwme:

HBanbkoBcKOe Besbopomoso, Konakoso 1989-1992 Maii, uroib, 36

aBrycT

Ky#iopmmesckoe |3eneHomonbck, Kazamp, Kpacrnoe| 1980-1990 Maii, uroib, 653
TenumeBo, HaGepexnsie YenHEl, OKTSIOpb
Yucrtomnonb, JlanmeBo, YIbSHOBCK,
3aoBpaxuble Kapartan, Terrommu,
Huxonsckoe, YUysamckuii CyckaH,
TonbsaTT

CapartoBckoe 3onbHoe, Chi3panb, ExarepunoBka,| 1985-1990 To xe 382
banakoso

HumnstaCKOE Kpacuosipckut, Kyxosckwmif,| 1984-1987 | Maii-ceHTsI0pb 61
Bonromxonck

Becenosckoe ByneHHOBCKWMIA, [ponerapck,| 1981, 1988- | Maii, utoHs, 51
Hogocenorka 1991 aBTYCT, OKTAOPb

Pexka:

Jou Bosromonck, Pocros, Koimyszaeso, 1981-1994 Amnperb- 287
A3oB, pyk.ITecuansiii u [TepeBosoka OKTSOpb

Cesepckuii Jonenr| benast Kanutsa, Kamenck-| 1981-1984 " 59
[MaxTuHCKNH, KpacHoionenkuit,
Vcrb-JloHenkuit

Hwxasas Boara  |KameHHBIH Sp, JleGsoxne,| 1984-1990 Maii, uroJIb, 79
AcTtpaxaHb aBTyCT, OKT0pb

Canuxra UYkanoBck 1988-1990 | Maii-okTs0pb 18

Mocksa Bapcyku, Mocksa, Kop3yHoBO 1981-1989 " 52

Tleuenra Tleuenra 1984-1992 Mait, utoHs, 69




aBTyCT

VirakoBka Hpkyrck 1987-1992 Maif, ur0JIb, 36
CEHTS0pb
Konoc-tioku Bprimie ycTbs 1984-1992 Mai, utoib, 115
aBTYCT

B.2 Tlo pesymbratamMm cTaTOOpPaOOTKA MHOTOJCTHEH T'HIPOOHOIIOTHYCCKON HH(POPMAIUN IO
KOJIMYECTBCHHBIM IOKAa3aTeNsIM CTPYKTYPHOH OpraHu3ainuy (UTOIIAHKTOHHOTO COOOIIecTBa OBLIH
OTPEICIICHBI CIICAYIOIINE CTATUCTHYCCKIE XaPaKTCPUCTUKH:

a) MOJIa TI0 HanOoJIee YaCTO BCTPEUACMBIM 3HAUCHHSIM:

- 001Iel ynciaeHHOCTH Moy, THIC.KJI./MIT,

- 0011IeTO Yncia BUIOB Mog;

- OTHOCHTEIBHON YHCICHHOCTH JOMHUHHUpYIoIIero Buaa Mod, %;

- OTHOCHTEJBHOW YHCICHHOCTH CHHE3EICHBIX Bofopocieii Mocs, %;

0) KPaTHOCTH MPEBBINICHUS OTHOCUTEIHLHO MOJIBI BRICOKHX 3HAYCHHI O0IIEH YUCICHHOCTH [3;

B) IDIOTHOCTH BAPHALIMOHHOTO P/ TI0 OOIIEH YHCICHHOCTH (PUTOILIAaHKTOHA [70.

Bb.3 Tlo BenmmunHE OTHOCHTEIHHOHM IIOTHOCTH BapHALMOHHOTO psina [lo W MOIBI MOINAIBHOTO
uHTEepBasa Moy HEOOXOMMO MPOBOIUTE MPEIBAPUTEIHHYIO KIACCH(PHUKAIUIO U3YIaeMOU IKOCUCTEMBI
IO ee OTKJIMKY Ha aHTPOIIOIeHHOE BO3eHCTBHE (cormacHo Tabuure 7.1).

b.4 AwnHanu3 CTaTUCTHYECKMX XapaKTEepUCTUK BapUallMM YHCICHHOCTH (DUTOIUIAHKTOHA Ha
BOZIOEMax M BOJOTOKAX, MPUBEJACHHBIX B Tabnuie b.2, mo3Bonni 3akiouuTh, uto Ilo u Moy crenyer
CUUTATh BIIOJIHC ,HOCTOBeprIMI/I XapaKTepI/ICTI/IKaMI/I OTKJIMKAa Ha aHTpOHOFeHHOG BO3ﬂeﬁCTBHe. TaK,
Hampumep, 4eM Oombime [/o W HWKe Mou, TeM 3aMeTHee MPOSBICTCA SKOJOTHYECKUH perpecc
OWOIICHO3a B [IEJIOM HJIH €TI0 OTACIBHBIX TPOPHUUISCKUX YPOBHEH Ha pekax YmakoBka u Komoc-ioku.

Tabmmma b.2 - Ouenka 3¢ ¢exTa aHTPOIIOreHHOTO BO3ICHCTBHS HA MPECHOBOAHBIC SKOCHCTEMBI T10
CTaTHCTHYECKUM XapaKTEPUCTHKAM 00IIel YUCICHHOCTH (PUTOIIAHKTOHA

CraTtucTudeckas DKooTH4ecKoe Dddekr
BoaHblil 00bEKT, MyHKT XapaKTepUCTHKA COCTOSIHHUE, TI0 AHTPOTIOTEHHOTO
Mou Ilo B.A.AbGakymoBy [12] BO3JIEHCTBUS
Kyii0bimeBckoe Bonoxpanuwnuiie,| 61,2 0,4 OneMeHTHI AHTpoOTIOTeHHOE
BEPXHSS YacTh 9KOJIOTUYECKOTO 3BTpOoUpOBaHHE
perpecca
CapaToBCKOE BOJOXPAHIIIHUIIE 22,3 15 AHTpOTOTreHHOe "
HaIpsDKeHUE
p.Bomra, r.Actpaxans 10,8 4 " "
p.Cannxra, r.UkanoBck 9,0 8 " "
03.Kenon, r.Yunra 1,2 45 OeMeHTHI DKonoruveckuiiperpecc
9KOJIOTHUECKOTO
perpecca
p.Mockga, n.bapcyku 0,9 84 To xe "
p.Ileuenra, cr.Ileuenra 0,5 86 " "
p.YmakoBka, r.MIpkyTCcK 0,26 169 DKOJIOTUIECKHI "
perpecc
p.Kouoc-iioku, BeIllie yCThs 0,10 172 " "

[oBbimenne 3HaueHuit Mou u cHwkenne [lo yka3wlBalOT Ha InpeoOianaHue 3BTpodupyromero
a¢dekra aHTpomoreHHOro Bo3medcTBUsS Ha p.Bomra, KyiOpmeBckom wu  CapaToBCKOM
BOJIOXPaHWIIUINAX.

Huskue 3nauenus /1o m Bbicokne Moy XapakTepH3YIOT, KaK IPaBHIO, SKOCHCTEMBI C BBICOKMM
YPOBHEM aHTPOIIOT€HHOT'O BTPOPHUPOBAHHSI.

B.5 Pesynbratel, npuBeneHHble B Tabaune b.3, Moka3pIBaloT, YTO MCIOJIB30BAHUE COBOKYITHOCTH
TAaKUX CTATUCTUYECKUX XapaKTEPHCTHK, KaK MOJa MOJATBHOTO WHTEpBala BAapHAIMOHHBIX PSIOB
001l YUCIEHHOCTH, OOIIETO YHCIIa BUJOB, OTHOCUTENBHON YUCICHHOCTH HOMHMHHPYIOIIETO BHAA 32
BETETAI[OHHBIN TMEepHOA W CHHE3EJCHBIX BOXOpOCIEH B MaHCKOM (MUTOIUIAHKTOHE W KPaTHOCTh
MIPEBBIMICHUS BBICOKMX 3HAUYEHHH OOIIEH YMCICHHOCTH OTHOCUTEIHHO €€ MOJBI, TI03BOJIMIIO IIPOBECTH
OIIEHKY COCTOSIHHS IIPECHOBOIHBIX SKOCHCTEM IT0 YPOBHIO UX IBTPOGHPOBAHUS.



Tabmuma b.3 - Omenka ypoBHS OBTpOQHpOBaHHS IO CTATHCTUYCCKUM XapaKTEPUCTHKAM
CTPYKTYPHO# Opranu3aiui (pUTOIUIAHKTOHHOTO COOOIIECTBA OTACIBHBIX BOJHBIX 9KOCHCTEM

CrarucTiyueckasi XapaKTepHCTHKA Okonornieckoe
BoHBIiA 0GHEKT, MyHKT YpoBeHb COCTOSIHHUE, TI0
’ Mou | Mos | Moo | Mocz | B | Ilo |3BTpodupoBanus |B.A.AbaxymoBy
[2,12]
Bonoxpanunuiue:
BaHbKOBCKOE 0,9 11 83 50 134 | 30 Cpeanuii DKOIOTHYECKHI
perpecc JOHHBIX
OHOLIEHO30B
Kyt#iopmmesckoe, 61,2 | 18 23 0 6 0,4 Brrcoknit AHTpoOIIOTeHHOE
HIDKHSS 4acThb HAMpsDKeHNe
CapartoBckoe 22,3 - 55 0 - 2 " "
HumnsHCcKOE 4.0 18 38 - 16 12 Cpemamii "
Becemosckoe 2,5 11 - - 14 13 " DKOIOTHYECKAIN
perpecc JOHHBIX
OHOLIEHO30B
Peka:
Hon, r.Bonrogonck 3,7 | 20 20 - 13 | 14 Huzkwmit AHTpPOIOTEHHOE
HaTPsKCHUE
Cesepckuii JloHen
r.bemas Kanursa 2,2 22 20 - 7 20 Huskuit AHTpOTIOTeHHOE
HanpsDKeHUe
p.1.Ycre-JloHeukwmii 2,0 23 19 - 13 23 " C DJIIEMEHTAMU
DKOJIOTHYECKOTO
perpecca
Boura, c.Bepxuee 6,6 | 31 44 - 4 9 " AHTpOMOTEHHOE
JleOsikbe HarnpspKeHue

PaccmarpuBast B coBOKymHOCTH 3HaueHHs Moo, Mou w [} I SKOCHUCTEM, aHTPOIIOTEHHOE
BO3JICHCTBIE Ha KOTOpBIE YCUIMBAET IPOLECCHl aHTPONOI€HHOTO 3BTPO(GUPOBAHMS, MOXKHO OLICHUTH
ero ypoeeHb B p.Bonra y c.Bepxuee JIeOskbe Kak HU3KHH, KOTJA IPEBBIIICHAC BHICOKAX 3HAYCHUIA
YHCIICHHOCTH He3HauutenabHOe (f = 4), a MoJa 1Mo OTHOCHTEIBHOW YHCICHHOCTH TOMHHHUPYIOIIETO
Buja Menee 50 (Moo = 44).

Peskoe cHmkeHue 3HaueHui /o v noBEIeHHe Mou 1 3 yKa3bIBaeT Ha yCHICHUE 3BTPOQHUPOBAHISL
no cpeanero (MBanbkoBckoe Biuxp.) M Bbicokoro (KyiiOsimeBckoe n CapaToBCKOe BAXp.) YPOBHei ¢
DJIEMEHTaMH 3KOJIOTHYECKOTO perpecca IUIAaHKTOHHBIX COOOLIECTB M 3KOJIOTHYECKHM PErpeccoM
JIOHHBIX LIEHO30B.
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