MOCTYIUICHUS aBapUUHBIX CTOYHBIX BOJ XO3SMCTBEHHBIX OOBEKTOB, JEATEIHHOCTH KOTOPBIX
MpHUBEJIa K 9KOJIOTHYECKOl KaTacTpode B MPOIILIOM.
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MOHUTOPHUHI 9KOJOI'MYECKOI'O COCTOSAHUSA YPEOTEPPI/ITOMPI/Iﬁ
ITO PEINTPOAYKTUBHBIM TAPAMETPAM BOBOBBIX PACTEHUU
HA ITPUMEPE I'. KASAHHU

Makaposa F0.A., 3amaneraunos P.U.
Kazanckuu gpedepanvuviii ynusepcumem, Kazanv, Poccus

Aunomayus. B pabore  paccMOTpeHa  HKOJOTMYECKas  OLEHKa  TEeppUTOpHid
no (GyHKIMOHATIBHBIM 30HaM Topona Kaszanm. Ha mpumepe penpomyKTHBHBIX ITapamMeTpoB
6000BBIX: ropomika MeimHMHOro (Vicia cracca) u kaparansl ApeBoBuaHOU (Caragana aborescens).
[TokazaHo, YTO pENpPOMYKTHBHBIE TapaMeTphl OOOOBBIX PACTEHH MOXHO pPacCMaTpHUBATh Kak
UH/IMKATOPOB 3KOJIOTUYECKOTO COCTOSTHUS TOPOJICKON CPeIbl.

Kniouegvle cnoea: penpoNyKTHBHBIE IapaMeTphl, OIEHKAa SKOJIOTHYECKOTO COCTOSHHS,
MBILIMHBII FOpoIIeK, KaparaHa JpeBOBHIHAS.

CoBpeMeHHBII TOpo/1 MPEICTABISAET COOOH OTPOMHYIO U CIOXKHYIO CUCTEMY B3aUMOJICHCTBUS
YeJioBeKa C MPUPOAON, U HE TOJIBKO MaMATHUKU apXUTEKTYphl, JOPOTH, 3aBOJbI, YIUIBI, KHUIIbIE
KOMIUIEKChI, MapKH M BOJOEMBI. JTa CHUCTEMa MHOIOMEpHAa M MHOIOTpaHHa HACTOJIBKO, YTO
3a4acTyIO0 MBI IPOCTO HE 3aMEYAEM €KETHEBHBIX 3JIEMEHTAPHBIX MPOLIECCOB, KOTOPBIE MPOUCXOASAT
y Hac Ha ria3zax. Bce 3T mporiecchl, Tak WM WHAye, BIMUSIOT HE TOJBKO HAa OKPYKAIOUIYI0 HAc
Cpeny, HO M Ha KaKJI0TO 4eJIOBEKAa B YACTHOCTH.

[IpoBenenue MeponpUsATHIl 1O MPUPOJO000YCTPOHCTBY TOPOJCKON TEPPUTOPUU HEBO3MOKHBI
0e3 TPOBEICHHS TPEIBAPUTEIHLHON OIEHKH COCTOSHUSI OKpyKarwomeid cpeasl. HaumbOomee
YYBCTBUTEIBHBIM HHJIMKATOPOM HETaTUBHOI'O AHTPOIOIE€HHOTO BO3JACUCTBUS SIBISETCS HMEHHO
OroTHYECcKas 4aCTh TOPOACKUX IKOCUCTEM.

HccnenoBanue penpoayKTHBHBIX OCOOCHHOCTEH HMEET HE TOJbKO TEOPETHUECKOe,
HO M MpakTHYeCKOe 3HaueHHe. B 4YacTHOCTH MOSBISIETCS BO3MOXKHOCTH JJISi PELICHHs 3ajad
MOMYJSIITUOHHOM Ouosoruu [1, c. 25]. DTo sABAsETCS OCHOBOM Ui MCCIEAOBAaHUS, MOHUTOPUHTA,
B TOM YHCJIE U OXPaHbl PEAKUX U MCUE3AIOLIUX BUJOB pacTeHul. PenponykTuBHas cucreMa o4eHb
YYBCTBUTEIbHA K CTPECCOBBIM BO3JCHCTBHSIM, M €€ MOXXHO MHCIIOJIb30BaTh Kak OOBEKT,
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CUTHAJIM3UPYIOIIMKA O HAIWYMM HEONarompUsATHBIX M3MEHEHHUH B OKpyxaromeid cpene. JlaHHas
cucTeMa — OCHOBA JKU3HEHHOM CTpaTeruy BUJA, SIBJISAACH INIABHBIM (PaKTOPOM IpU (GOPMHPOBAHUU
€ro aJanTUBHBIX MPUCIIOCOOJICHHH, a Takke 3()(HEeKTHBHOTO BOCTIPOU3BO/ICTBA U PACTIPOCTPAHEHUSI.

Onpenenenne NOTEHIUAIBHON CEMEHHOM MPOLYKTUBHOCTHU MO3BOJISET JaTh XapaKTEPUCTUKY
CIOCOOHOCTH pacTeHUs K CaMOBOCIPOM3BEICHUIO B LIEHOMOMYISALMUAX W arpoleHo3ax U K ero
PENPOAYKTUBHBIM ~ BO3MOXKHOCTSM. PacTeHus, mpouspacrarmomue B yCIOBUAX  DKOJIOIO-
[IEHOTHYECKOT0 ONTUMYMa, 00JIaJaf0T BEICOKOM (haKTHUECKOW CEMEHHOU MPOIYyKTUBHOCTHIO. CeMs
pacTeHHil 3TO OCHOBHOM T€HEpaTUBHBIH OpraH I[BETKOBOI'O pacTeHus, oOpa3yroumiics
U3 CeMA3a4aTKOB B peE3yJbTaTe JBOMHOIO OIUIOAOTBOPEHHS U  BBINOJHSIOMMN  (YHKIMH
Pa3MHOXKEHHS U PacCEIICHUs pacTeHui. M3ydeHne penpoayKTUBHBIX IapaMETPOB y PACTEHHH, KaK
NOTEHIMaIbHast U (pakTU4yecKas MPOAYKTUBHOCTh, OYCHb BAXKHO IS BBISABICHHS MEXaHHU3MOB,
o0ecreynBaroIUX NOMYIAUOHHYIO aJlaNTalliio BUAa K MEHsoIMMes gakTopaM cpeabl. boboBble
OTHOCATCSI K TOW TpyIIe pacTeHUi, y KOTOPBIX MpPOIecC CEMEHU(PHUKAIMU JTa)Ke B ONTUMAIIbHBIX
YCIOBUSIX MX MpOU3pAcCTaHMsl HMWXKE, YEeM [OTCHIMAIbHAs CEMEHHAs IPONYKTUBHOCTD.
[TocraBnenHas menb MaHHOH pabOTBHI MBI CHOPMYTHPOBAIM CISAYIOIIMM O0pa3oM — MPOBECTH
aHaJIM3 U3MEHEHMs PEeNpoOJyKTUBHBIX MapaMeTpoB JIBYX BUAOB OOOOBBIX (Ha MpHMEpe ropolika
MBIIIMHOTO M KaparaHbl JpPEBOBHJHOM) KaK BO3MOYKHOTO KpHUTEpPHUS OLIEHKU SKOJIOIMYECKOIo
cocrostHus Teppuropuii r. Kazanu

Bce BrIOpaHHBIE 30HBI MIPENICTaBICHBI Ha TEppUTOpUH Topoaa Kazanu.

I. IIpomblnuieHHass 30Ha — YYacTKH, NPUJIETAIOIME K IPOMBIIUICHHBIM IPEATNPUATUSAM.
OkpyKaloUlylo cpeny 3arpsA3HsiOT IPOMBIIICHHbIE MPEANpUATUS, a TaKke 3acTpoika
IIPOU3BO/ICTBEHHBIMH OOBEKTAMHU.

II. 3ona MHOrosTa)XHOM 3acTpOWKH. AHTPONOIreHHas Harpy3ka CBsi3aHa C H3MEHEHUEM
npupogHoro jaHmmagTta. CoxpaHsOTCs HEOOJNbIIME HM30JIMPOBAHHBIE YYacTKH C pyAepabHON
PacTUTEIBHOCTHIO.

III. 3ona manostaxHoil 3actpoiiku. IIpeoOnanaroT gomMa Majoi ATaXXHOCTH C HAIWYHEM
MIPUIOMOBON TEPPUTOPUM, KOTOPBHIE HCIOJB3YIOTCS B XO3SMCTBEHHONM WM JApPYTUX LEJAX.
CoxpaHstoTcsl OTACTbHBIE HEOOIBIINE YUACTKU C €CTECTBEHHBIMU MIOYBAMHU M PACTUTEIBHOCTHIO.

IV. Pexpeanmonnas 30Ha. K 1aHHON 30HE OTHOCATCSA TOPOJCKUE U IPUTOPOAHBIE JIECOIIAPKH
u seca. PexpeanlmoHHas Harpyska siBJIsIETCSl OCHOBHON aHTPOIIOTE€HHON Harpy3Koi.

Martepuan ans JaHHOW paboThl ObUl coOpaH B TeueHue mosieBoro cezoHa 2018 rona
Ha TeppuTopuH . Kazanu Bo BceX ONMCAaHHBIX BBILIE 30HAX.

[Tmonpr 6060BBIX pacTeHUN OYEHB PA3HOOOPA3HBI IO AHATOMHYECKUM U MOP(OTOTHUUECKUM
NpU3HAKAM U HOCAT TPHUCIOCOOMTENbHBIN XapakTep. Co3peBaHue IUIOJIA XapaKTepU3yercs
YaCTUYHOW a0OpTUPYEMOCTBIO CEMsIH, KOTOpas 3aBUCUT OT SKOJIOTMUYECKHUX (PaKTOPOB, U MOKET
PE3KO NOBBILIAETCS ITPH CAMOOTIBUIEHUU.

Hamu paccmaTtpuBanuce cienyromuye penpoayKTUBHbIE TapameTpsl [2, ¢. 173]:

1. TloreHuuanbHas IOAOBUTOCTD.

2. Cewms3auaTki.

3. HepmopasBursle cemeHa.

4. ®akTtHyeckas II0IOBUTOCTH (3peIible CEMEHA).

[TokazaTenb MOTEHIMATBHOW IJIOJOBUTOCTH BKIIIOYaeT B cedsl CyMMy IokaszaTeneil 2-4.
Cems3a4yaTky MPECTABIAIOT COOOM MPEKpaTUBLIME CBOE PAa3BUTHE HA PAaHHHMX CTAJUSAX CEMEHA.
HenopasButble cemeHa MpeNCTaBISAIOT cO0OM ceMeHa, KOTOpble IPEKPaTHId CBOE DPa3BUTHE
Ha Oosee mo3gHMX cragusx. dakTuueckas MIOAOBUTOCTh — ATO IMOJHOCTHIO PA3BHUTHIE CEMEHA.
WupiMu  coBaMH  (PaKTHYECKYIO IUIOJIOBUTOCTh MOXHO TMPEJICTaBUTh B BHUJAE BBIPAKECHUS
MOTEHLIMAJbHAs IUIOJIOBUTOCTh — CEMSIMOYKM — HEIOpa3BUTble CeMeHa = (haKThuyecKas
IIJIOJIOBUTOCTH (3pEJible CEMEHA).

B tabmuuax 1 u 2 npuBeneHbl aOCOIIOTHBIE U OTHOCUTENIbHBIE 3HAUEHUS MCCIIEI0BAaHHBIX
HaMU [IapaMeTPOB JJIs TOPOLIKA MBIIIMHOTO U KaparaHbl IpeBOBHIHON COOTBETCTBEHHO.
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Tabauya 1

3HaueHUs PENPOAYKTHUBHBIX MApaMETPOB JJIsA rOpOIIKa MBIIIMHOI'O

3 nqugﬁzg;igﬁi Henopassursie Cemssasaticn, IloTeHnuanbHas
’ CEeMEHa, CpeIHUE CpeHHE BEIIMYMHBI /
o cpez[HHe0 BEIUYHHEI / senmamasl / % ot % or IUIOJOBHTOCTD,
:I HOTerI)I/I(;jILHoﬁ HOTEHIIMAIbHON HOTEHIIMAIbHON cpeaHue %ZHH[IHHH /
IUIOJIOBUTOCTH IUIOJIOBUTOCTH
IJIOJJOBUTOCTH
1,82+0,17 / 0,46+0,07 / 1,38+0,67 / 3,67+0,23 /
I 52,52+4,19 11,31+1,63 36,15+3,73 100
2,02+0,10/ 0,42+0,07 / 1,26+0,11 / 3,71+0,15/
I 57,12+3,04 9,87+1,52 33,0+2,60 100
2,34+0,11/ 0,46+0,12 / 1,16+0,14 / 3,97+0,19 /
11} 61,73+3,66 10,49+2,55 27,76+2,73 100
2,06+0,11/ 0,46+0,09 / 1,26+0,11 / 3,70+0,23 /
v 57,76+2,93 10,16+1,84 32,06+1,83 100
Tabnuya 2
3HauYeHUs] pENPOTYKTUBHBIX TAPAMETPOB ISl KaparaHbl JPEBOBUAHOU
3 nq;ng)g;igﬁi Henopassutie Cemssadatk, ITorennnansHast
’ CEMEHa, CpelHUe | CpeAHHE BEIIMYUHBI /
0 cpenHHe0 BEJIMYMHBI / e / % or % or IJIOJIOBUTOCTb,
21 HOTeHI/:I/I(EIBHOﬁ HOTEHIIMAIbHOM HOTEHIIMAIbHOM cpeate ]?)ZHW{HHH /
IUIOJIOBUTOCTH IUIOJIOBUTOCTH
IUIOJJOBHUTOCTH
2,10+0,01 / 1,28+0,0 / 12,94+0,0 / 16,33+0,01 /
I 12,52+0,0 8,26+0,0 79,20+0,0 100
3,35+0,36 / 1,29+0,90 / 10,27+£0,45 / 14,86+0,27 /
I 23,60+2,51 8,59+0,63 67,94+2,56 100
3,05+0,29 / 1,65+0,26 / 10,08+1,01 / 14,79+0,99 /
1] 22,96+4,02 10,73+1,78 66,30+3,02 100
4,04+0,45 / 1,48+0,14 / 8,77+10,84 / 14,28+0,59 /
(\V4 29,42+3,88 10,72+1,17 59,85+4,21 100
Pesynpratet 1o  mojacuery  (aKTHYECKOM WM TMOTEHIUATBHOM  TIJIOJIOBUTOCTH

mo (GyHKIUOHATBHBIM 30HAM I BUJA TOPOIIKA MBIIMIMHOTO TOJYYHJINCh CIEAYIOLIHUE:
HauOoJblIee 3HaueHUE (AKTUYECKOW IIOJOBUTOCTU COOTBETCTBYET 30HEe III — MHOrostaxkHoii
3acTpoiiku B 2,34+0,11, a HauMeHblllee — MPOMBILUIEHHON 30HE co 3HaueHuem 1,82+0,17. Ilo
MMOTEHIIMATBHON TUIOOBUTOCTH TOYYAIOTCS MMPUMEPHO OJMHAKOBBIC 3HAYEHUS, HO Pa3JIMuus BCeE-
TaKd TIPOCIICKHUBAIOTCSA: HAMOOIbIIEe 3HAUYECHUE MOTCHIIMAIbHOW IUIOAOBUTOCTH COOTBETCTBYET
30HE MaJO3TAKHOM 3acTpoiike B 3,97+0,19, a HauMeHbIIee — 30HE MPOMBIIIJICHHOW CO 3HAYEHUEM
3,67+0,23.

[To mony4eHHBIM 3HAYEHHSIM CEMS3a4aTKOB M CEMSIIIOUEK, MOXKHO CJlIeJIaTh BBIBOJ 00 OOIIei
ru0eny Ha paHHUX CTaAMAX pa3BuTus. Hanbonpias rudens Ha CTagul ceMsA3a4aTKoB HabrogaeTcs
B 30HE ITPOMBITNIUICHHON, & HAUMEHBIIIAsk B 30HE MAJIOATAXKHOU 3acTporku. Takxe rudenb Ha cTaauu
CEeMSTNOYEK COOTBETCTBYET HAaWOONbIIEMY 3HAYEHHIO B 30HE MAaJOdTAXHOW 3aCTpPOMKH,
HaWMEHBIIIEMY B 30HE MHOTOATaXXHOM.

Ha paHHuX cTagusix pa3BUTHs CTAaTHCTUYECKUE 3HAYMMBIC Pa3NUyusi ObUIH TMOJYYEHBI MPU
CpaBHEHUHU BBIOOPOK IO CPETHUM 3HAUYEHUSM MEXIY YEThIPbMS HccaeayeMbpiMu 30Hamu. [1o urory
HauOOJbIINE CTATUCTUYECKHE PA3IUYUS OBbUTH OMPEEICHbl MEXAYy MPOMBIIUICHHOW 30HON
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Y 30HAaMHM MHOTO3Ta)XKHOM M MaJlO3TaKHOM 3aCTPONHKH, HAUMEHbIIIHNE K€ ObLIM OOHAPYKEHBI MEXIY
30HaMU MPOMBIIIEHHON U MaJIOATaXKHOM 3aCTPOUKH.

HauGonpiiee 3HadeHWe (AKTUYECKOW IUIOJOBHUTOCTH Yy  Kaparanbl  JIPEBOBHJIHOMN
COOTBETCTBYET 30HE 3€JICHOM 30He B 3HaueHuu 4,04+0,45, a HauMeHblllee — MPOMBIIIICHHON 30HE
co 3HaueHueM 2,10+0,001. [To moTeHIIMAIBHON TUIOJOBUTOCTH MMEIOTCS CYIICCTBCHHBIC OTINYHS
B 3HAYCHUSAX: HAUOOJIbIIIEE 3HAUCHUE COOTBETCTBYET IIPOMBIIINICHHON 30HE B 3HaueHuu 16,33+0,01,
a HauMEHbIIIee — 3eJIeHOM 30He co 3HadyenueM 14,28+0,59.

OtHomeHre (PaKTUUYECKOW TUIOJOBUTOCTH K IMOTEHIIMAIBLHOM ITOKAa3bIBAET, YTO Hamboiee
ONaronpusaTHBIE 30HBI IS TMPOU3PACTaHUS JAHHOTO BHJA — ATO 30HA MHOTOITAXXHOHU 3acCTpOMKH
Y MaJIO3TaKHOM 3aCTPOMKH, a BOT HAMMEHee OJIaronpusTHBIC 30HBI: 3€JI€Hasl U TPOMBITIIUICHHAS.

Ha panHux cragusx #UMelId CTAaTUCTUYECKUE 3HAUYUMBIC PANIHUUASL MEXKIAY YEeThIPhMS
nuccaeayeMbpiMu 30HaMH. [lo pe3ymbTaTam 30Ha MHOTOATAXKHOM 3aCTPOWKH MMEET 3HAYUTEIbHBIC
OTIIUYHS MEX]Ty OCTATHHBIMU TPeM (DYHKITMOHATLHBIMH 30HaMH. HO HanOObIIE CTATUCTUICCKUE
pasnmuuus ObUIM OOHAPYXEHBI MEXKAY TMPOMBIIIJICHHON 30HOM W 30HAMH MHOTO3TaKHOMN
U MaJIO3TAKHOW 3aCTpPOMKH, a HAWMEHbIIWE OBbUIM HAWIEHBI MEXIy 30HAMHU: MHOTO3Ta)KHas
Y MaJIO3TaKHas, MAJIOATAXKHAS 3aCTPOMKA U 3eJICHasl.

3HaueHUs] CMEPTHOCTHU JJIsi TOPOIIKA MBIIIMHOTO Ha PAaHHUX CTAJUSX ObUIM HAMOOJBITUMHU
y BBIOOPOK W3 30HBI MHOTOATQ)KHOM 3aCTPOMKH. Y KaparaHbl JIPEBOBHIIHON 3TO OBLJIO BBISBICHO
B BBIOOpKaxX W3 3eJIeHOM 30HBI [locienHee oOCTOSATENBCTBO MBI CBSI3BIBAEM C TEM, YTO KaparaHa
SBJIAETCS MHTPOAYLHPOBAHHBIM BUAOM. Hamu ObUIM OOHapy»eHbl CTAaTUCTUYECKHE 3HAUMMBIC
pa3Iuuus MEXYy YeThIPhMs (PYHKIIMOHATHHBIMH 30HAMU T10 UCCIIETYEMBIM MapaMeTpam st 000ux
BUJIOB. TakuMm 00pa3oM, NpUMEHEHHE PENPOAYKTHBHBIX MapaMeTpOB Ui XapaKTePUCTUKU
9KOJIOTUYECKOTO COCTOSIHUSI TEPPUTOPHUH TOPOJIa TIPEICTABIACTCS BOZMOXKHBIM. DTO TOJITBEPKAACT
oInyOJIMKOBaHHbIE paHee yTBepxkaeHUs [2, c. 176; 3, p. 5]

Cnmcok Jureparypbl

1. Aprembes [0.T. Buonorus pasmuoxenus (MUKPOIBOTIONMOHHBIE AacmekThl). — KasaHb,
Kazanckuii rocynapcrBennslii yuusepcutet, 1980. — C. 86.

2. Oxynoa C.M. PenponykTuBHas XapakTepUCTHKAa TOPOJACKUX TOMyJSALMi pacTeHuii (Ha
npumepe 6000BbIX) // Dkonorus ropoaa Kazanu. — Kazanp: U3n-Bo «®>u» Axagemuun Hayk PT,
2005. C. 171-176.

3. Zamaletdinov, R.I., Okulova, S.M., Gavrilova, E.A., Zakhvatova, A.A. Reproductive indicators
of leguminous plants as a characteristic of the ecological state of urban areas // IOP Conference
Series: Earth and Environmental Science. 2018. 107. 1.

3KOPEABUJIMTALIUA O3EPA IO YJMIIE O3EPHAS, 23 B IIOC. "MAJIBIE KJIBIKH
" COBETCKOI'O PAMOHA I''KA3AHH

Munnexanoa A.®., Hatoeena J.I'.
Kaszanckuii gpedepanvuwiii ynusepcumem, Kazanwv, Poccus

Annomayus. B nannoi paboTe co3aaH MpoeKT 3KopeadmnTanuu o3epa no ynuue O3epHas, B
noc. Mansie Kinbiku. IIpoekT HampaBlieH Ha COXpaHEHHWE NPU MPOCKTUPOBAHUHU IUIOLIAH
BO/1I0cOOpa M aKBaTOPHUH, ECTECTBEHHON OeperoBoil TMHUM U (OPMBI 03€pa, ECTECTBEHHBIX OEPETOB.

Kniouesvie cnoeéa: BOCCTAaHOBIEHHE €CTECTBEHHBIX BOJAHBIX OOBEKTOB, 3KOpeaOMIUTALNA,
IIPOEKTUPOBAHME, 03€PA, BOJHBIE SKOCUCTEMBI, MOHUTOPHHT .

O3zepo ummeeT mpoaoiroBaTyrd (GopMy, BBITIHYTYIO C [OTa Ha CEBEp, PACIONIOKEHO B
BoCcTOYHOM 4actu ropoaa Kazanu, B nmocénke Mainbie Knbiku CoBerckoro paitona. OTHOCUTCS K
TUNy MAaJbIX, MENKOBOAHBIX 03€p. [Qmuua 186 M, mmpuna 120,5 M, cp rinybuna 0,72m,
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