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AHHOTauma. lpoBeaeHa oLeHKa BM3yanbHOM cpeabl 336 KBApTA/soB ropofa B Pas/IMYHbIX MUKPOPaMoOHax
Yobl. BoiasneHo, uto 3a 10 net KoadduumeHT BuaeosarpasHeHuns cHmsmnca ot 0,63 8 2008 r. go 0,45 B 2018 .
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EVALUATION OF VISUAL ENVIRONMENT OF UFA FOR THE LAST 10 YEARS
R.l. Bikmieva, S.R. Garipova
Bashkiria State University, Ufa, Russian Federation

Abstract. The assessment of the visual environment of 336 city neighborhoods in various districts of Ufa, show
that for 10 years the video pollution factor has decreased from 0.63 in 2008 to 0.45 in 2018.
Keywords: urban environment, videoecology, video pollution factor

3arpsasHUTENaMU BU3yasibHOM cpeabl ropofa ABASKOTCA «ronble» MOBEPXHOCTU, TaK HasblBaemble
«FOMOTEHHbIE MOMA», U COAEpPrKALLME MHOMKECTBO OAMHAKOBbIX, PABHOMEPHO pacnpenenéHHbIX BUAMMbBIX
3N1EeMEHTOB, HanpuMep, OKOH Ha 34aHWKW, 006pPasyHLLMX TAK HA3blBAEMble «arpecCcuMBHble MOAAY», a TaKXke
obunne NpaAmMbIX AMHUN, NPAMbIX YI/10B, CTAaTUYECKUX NOBEPXHOCTEM 6onbloro pasmepa, 6eaHON LBETOBOM
rammbl [7]. Takaa Buaeocpena HapylwaeT OCHOBY 3pUTE/IbHOFO BOCMPUATUA — aBTOMaTMIO cakkag [5], uto
NPMBOAMT K HapyweHUAM (U3NYECKOro U MCUXMYECKOro 340poBbA Atoaei. 3Ty npobnemy paccmatpusaeT
BMAEO03KONOMMA — HAay4YHOE HanpaB/ieHMe, BO3HUKLIee Hrarogapa nccnegosaHuam B.A. ®unnHa, cumtatowmm
BUOVMYLO Cpeay YesioBeKa 3K0JI0rMyeckunin pakropom [6].

Buaeoskosornyeckme uccnegoBaHua ropoackon cpeabl B Yde Hayanucb ¢ 2004 r., Korga nop,
pykosoactsom C.P. Fapunosoi 6biiM 3awmeHbl gunaomMHble paboTbl cTyaeHToB Bawly B. XalpynnuHoi m
O. NoHomapeBoW. B pesynbTate 3TMX WUccnegoBaHWM 6Oblia  anpobupoBaHa METOAMKA  OLLEHKM
BMAEO03arpA3HEHUA, BbiABAEHbl  daKTopbl, yaydwatrowme Buaeocpesy, nposeseHo obcneposaHue
Buaeocpeapl pasHbix panioHoB ropoaa [2]. E.WN. [loHrysoBoi c coasTopamu [3] cdopmynmpoBaHa
TeopeTuyeckas mogenb 0b6pasHOCTU M BbiPa3UTEIbHOCTU apPXUTEKTYPHO-NPOCTPAHCTBEHHOW Cpeabl ropoaa,
N.A. Ucmarmnnoson [4] paccmoTpeHbl 06bekTbl Yobl, dopmupytowmne KomdpopTHyto cpeay. B cBasm ¢
HaKOMN/JEHHbIMM HOBbIMW AAHHbIMM O BMAEO3arpA3HeHUU 1. Ydbl Hamu bblna noctaBneHa yesns pabomer —
NPOBECTM CPABHUTENbHbIV aHaNM3 U3MEHEHMA BU3YyanbHOM cpeapl I. Yol 3a nocnegHue 10 ner.

O6vekmom uccnedos8aHUA CNYKWAa BU3yaNbHAA cpeda pPas/IMyHbIX panoHOB ropoga. [na onpeseneHuns
YPOBHA BWUAeOo3arpAsHeHMA HaMu Oblia  MCNONb30BaHAa MemoOUKAd OOBEKTUBHOM OUEHKM CTEMEHM
arpeccMBHOCTM BM3YyasibHOM cpeapbl [1].

KoHuenuma meToguKn cocTtouT B cnegyowem. Ecam suammas nnowasb 34aHMA npeactaBiseT cobol
«TOMOTEHHbIE» WM «arpecCUBHblE» NMOBEPXHOCTU, M MOJIHOCTbIO OTCYTCTBYHOT BiaronpuAaTHble AnA 3peHuA
KOMMOHEHTbI, TO KO3OOULMEHT BUAeO3arpa3HeHna byaet paseH 1.

MpucyTcTBME B BW3yanbHOM MoJsie 34aHMA OOHOrO 6AaronpuATHOrO 3PUMOro 3/1eMEHTA YMeEHbLUAeT
arpeccmBHocTb Buageocpeabl Ha 10%, 5 snemeHToB — Ha 50 %. CornacHo B.A. duanHy, Bmaeocpesa c
KoappuumeHTom 3arpasHeHunsa 0,5 oTHocuTcAa K HenTpanbHol. Mpucytcteue 10 M 60see KOMNOHEHTOB
APXMTEKTYPHOTrO AEKOPA NO3BO/AET CHU3UTb YPOBEHb BUAEO3ArPASHEHMA A0 HyAA. Yem Bonblie pasinyHbIX
[EKOPaTUBHbIX 3N1EMEHTOB B COOPYXKEHUAX, TeM BnaronpuaTHee BU3yasbHaA cpefa. 3eNeHble HacaxaeHua
CHUXKALOT BU3YyasibHOE 3arpA3HeHME cpesbl NPOMNOPLMOHAbHO KCKPbIBAEMOM» MMM NAOLWLAAM 303HUNA.

B paHHOM paboTe 6blin onpeseneHbl KO3GOULMEHTbI BUAeO3arpsas3HeHna 336 KBapTasoB, pacCyMTaHbl
cpeaHue apudmeTMyecKMe ypoBHA BUAEO03ArPA3HEHMA B KaXAOM paloHe. A CpaBHUTENbHOM OULEHKM
ONHAMMKM YPOBHA BMAEO03arpsA3HEHUs 33 OCHOBY Oblan B3ATbI AaHHble AMNAOMHOM paboTbl O. MoHoMapeBoit
no 297 keaptanamr. Yool 3a 2008 r.



Pe3ynbTatbl U ux obcy:kaeHue. BusyanbHas cpeaa r. Yobl 3a nocneaHue rofbl U3MeHUAACh B Ny4LLyHO
CTOPOHY (Tabn.). B ueHTpanbHOM 4YacT ropoga KoaddpuuMeHT BupeosarpsasHeHua cHusmaca ¢ 0,49
(HeWTpanbHan Buaeocpena) go 0,34 (6nms3Kas K KomdopTHOM Buaeocpeda). PasHuua coctrasuna 0,15. B
APYrMX paloHax ropofa TaKXKe MPOM3OLWN0 YMEHbLUEHNE BWUAEO3ArpA3HEHUs, CaMoOe 3HayMmoe — B
MWKpopaioHe «3eneHas powa» ot 0,71 go 0,40, ¢ pasHuuei B 0,31. B meHblen cTeneHn 3TU pasanyuma
3aTPOHY/IN TaKMe MUKPOpPaMoHbI, Kak YepHukoBka u CunaiinoBo: pasamums 3a 10 net coctasmam 0,12 n 0,13.
MuKpopaioHbl 3aToH M [léma C BMAEOIKONOTMYECKMX MNO3UUMIKA paHee He obcneposBanucb, B 2018rT.
XapaKtepusoBanuncb KoapouumeHtamm 0,40 n 0,45. Takmm obpasom, ecnm 10 net Hasag B Yde kKoadpdnumeHT
BnaeosarpAsHeHuna cocrasnan 0,63, To 8 2018 r. oH cran 0,45.

Tabnuua
BuaeosarpssHeHWe B pa3/IMyHbIX panoHax r. Yobl
KoadpuumeHT arpeccuBHoCTH
Hassakue paitona DaHHble 2018 r. Hncno [OaHHble 2008 r. Hncno
KBapTanos KBapTanoB

LeHTpanbHaa YacTb 0,34 101 0,49 94
YepHMKOBKa 0,52 94 0,64 102
Mp. OKTAGpSs 0,43 60 0,64 36
MHopc 0,54 10 0,7 15
Cunaiinoso 0,47 10 0,6 9
3eneHasn poua 0,40 35 0,71 41
3aToH 0,45 12
dema 0,47 14

336 297

YMeHbLIEHUIO BUAEeO3arpsAsHeHMa B OONblIMHCTBE CNOCOOCTBOBAsNO MOSIBAEHWE COBPEMEHHbIX
HOBOCTPOEK, BM3ya/ibHasA cpeAa KOTOPbIX BK/OYAiA 3HAYMUTENbHO OO/blLUe apXUTEKTYPHbIX AeTanei, bbian
yuTeHbl TpeboBaHUA BUAEO0IKONOMMU. PecTaBpaLMOHHbIe PaboTbl MPEXHUX 343aHUN UBMEHUAU UX BHELIHWUM
BMA, YAYYWUAM LLBETOBYHO rammy 34aHWi. epeBof MepBbiX 3TAXKel KWUAbIX 34aHUKA B HeXunoh poHg u
OpPUTMHaNbHBIA An3aliH OBJMLOBKM MarasvMHOB W CanoOHOB, faHAWadTHbIA AW3aliH, BHegpeHue MasbixX
APXUTEKTYPHbIX GOPM yaydlwman obaMK ropoga, YTO TaK¥Ke MOBAMSNO Ha OOLLYIO BMAEOIKONOTMYECKYHO
obctaHoOBKY. 3a nocnegHune 10 ner KoadOUUMEHTbI BUAEO3ArpA3HEHUA BCEX MUKPOPAMOHOB, Kpome
YepHMKOBKM U MHOpCa, BbIWAM 33 HEUTpPanbHoe 3HadyeHune — 0,5 n ctann 6amke K KomobopTHomy — 0,45, K
cambiM 6/1aronpuATHbIM palioHam MO YPOBHIO BMAEO3arps3HeHMa OTHocsaTca LleHTpanbHasa mMcTopuyecKas
yacTb ropoaa, npocnekt OKTA6pa U MUKpopaioH «3eneHan Powar.

MonyyeHHble AeTanbHble AaHHblE MO BUMAEOArpA3HEHMIO ropoda MOC/AyXKaT OCHOBOM ANA AafibHelwero
MOHUTOPUHIA BUAEO03KO/IOrMYECKON 06CTaHOBKKM ropoaa, A1A COCTaB/eHUA KapTbl BUAEO3arpaA3HeHMs ropoaa
1 pa3paboTKu ynpasieHYECKMX peLeHnii No onTumm3aumm 61aroycTpoincTea BU3yanbHOM Cpedbl TOPOXKaH.
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AHHOTaumMA. B cratbe paccmaTpuBaetca npobsema sHepreTMyeckoro Komnnekca. O603HayeHbl MPUUYMHbI
nepexofa Ha afibTepHaTUBHbIE UCTOYHUKM SHEPTUMN.

KnioueBble cnoBa: a/nbTepHaTUBHbIE WCTOYHMKM 3HEPruu, 3HepreTuka, HebnaronpuatHoe BO34elcTBME
Ha OKPY*KaloLLylo cpeay.

TRENDS OF THE USE OF ALTERNATIVE SOURCES OF ENERGY
P.S. Dmitriev, A.Zh. Shaimerdenova
Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan

Abstract. In the article considers problem of the energy complex. Indicated are reasons for switching
to alternative energy sources.
Keywords: alternative energy sources, energy, adverse effects on the environment.

B HacToAlee Bpema 3HepreTMKa ABAAETCA OCHOBOW pPa3BUTMA 6a3oBbIX OTpac/iell NPOMBbILLNEHHOCTH,
KOTOpble onpeaenatoT nporpecc obLecTBEHHOrO NPOU3BOACTBA. B TO Ke Bpemsa 3HepreTMka — OAMH U3
OCHOBHbIX UCTOYHMKOB HEHNAronpuATHOrO BO3AEMUCTBUA Ha OKPYKAIOLLYIO Cpeay U 340pOBbe YenoBeKa. OHa
OKasblBaeT BAMAHME Ha aTmocdepy (noTpebieHne KMcaopoaa, BbIbpochl BarM, ra3oB 1 TBEpPAbIX YacTul,), Ha
rmgpocdepy (cosgaHMe WCKYCCTBEHHbIX BOAOXPaHWAML, MNoTpebneHwe Bogbl, COPOCHI 3arpA3HEHHbIX M
HarpeTbIX BOA, XUOKMX OTXO40B) U Ha antochepy (noTpebneHne McKonaemblX TOMAUB, BbIBPOCHI TOKCUYHbIX
BelllecTs, UsmeHeHue naHawadTa) [1].

HecmoTpsa Ha oTmeyeHHble GaKTOpbl OTPULLATENBHOFO BO3AENCTBUA SHEPTETUKM Ha OKPYIKaIOLLYHO cpeay,
pocT noTpebaeHnsa sHeprum He Bbi3blBaN 0COO0I TPEBOMM Y WMPOKOM 06LecTBEHHOCTU. TaK NPOAOAKANOCH
0o cepeauHbl 70-x rofoB, KOrga B pyKax CneuvasnctoB OKAsaiMCb MHOFOYUCAEHHbIE  JaHHble,
CBUAETENbCTBYIOWME O CUIbBHOM AHTPOMOFEHHOM AABAEHUM HA KAMMATUYECKYIO CUCTEMY, YTO TaUT yrposy
rnobanbHoOM KaTacTpodbl NPU HEKOHTPOIMPYEMOM PocTe aHepronoTpebaerHus [2].

MpUYMHbI Nepexoa Ha aIbTEPHATUBHbLIE UCTOUYHUKM SHEPTUMN.

obanbHO-3K0M02U4eCKUe.

1. MWcnonb3ya wucKkonaemble UCTOYHMKW  3HEpPrun, 4YenosBek pacxogyeT 3Heprmio  CosHUa,
aKKYMY/IMPOBAHHYIO PACcTUTENIbHBIM MUPOM Hallei MAaHeTbl B TEYEHWE MWUAAMAPAO0B NeT. 3anacbl 3TUX
WCTOYHMKOB BEJIMKM, HO HE Be3rpaHnNYHbI.

2. 3arpAsHeHue. Bbibpockl TBEPAbIX BELLECTB, ABYOKUCK CEpPbl, OKCMAA Yraepoaa, a3oTa, Yr1eBoL0po0B
OT NPOMBbILLIEHHbIX NPeANPUATUA COCTaBAAT OKOM0 97 % cymmapHbIX BblbpocoB. MponcxoauTt 3arpasHeHne
BOZHbIX PEecypcoB CTOYHbIMW BOAAMMW, 3arpasHeHMe atmochepbl B pesynbTaTe BblAeNEHMA MblAn U
rasoobpasHbix BewecTs. NpU CHUFAHUN OPraHNYECKOro TOM/IMBA BCA €ro Macca NpeBpalLaeTca B OTXOAbI, NpK
3TOM MPOAYKTbI CrOPAaHNA B HECKOJ/IbKO pa3 NpeBbIWaloT Maccy UCNO/1b30BAaHHOIO TOMJIMBA 3a CYET BK/HOYEHUA
KMCA0pOAa M a30Ta Bo3Aayxa. TONIMBO-CKUMAlOLWLME YCTAHOBKM eXXeroaHo BblbpacbiBaloT B aTMochepy 3emnm
6onee 200 MAH. T OKUCK yraepoda, 50 MAH. T pasanyHbIX yrnesoaoponos, 150 MaH. T ABYOKMCHK cepbl, CBbilLe
50 MAIH. T OKMCcA0B a30Ta, 250 MAIH. T MeIKOANCNEPCHbIX a3pP030ei.

3. MNMponcxoaAT cylecTBEHHble M3MeHeHUA B fMaHawadTax. Mpu fobbiBaHUM UCKOMAEMbIX CO34aH0TCA
OFPOMHbIE HacbINK NycTok nopoapl. Mpy OTKPbITOM, KapbepHOM cnocobe Aob6bIBaHUA NONE3HbIX MCKOMaeMblX
MHOI0 MecCTa 3aHMMaeT BCKpbiwa. O6bem nepemelleHHOM FopHOM NOpPoAbl Y KPYMHbIX KapbepoB OYeHb
60/1blON. M3 OrpOMHbIX KOT/I0BAaHOB, NAOLWAAbI0 B HECKO/IbKO KBaApaTHbIX KMAOMETPoB M rybuHon bonee
100 m npousBogmMTCA exeaHeBHOe oTKaymsaHue 120 Toic. m> Bogbl. ITo NPMBOANT K MOHMMKEHUIO YPOBHA
nog3eMHbIXx BOA BO BCeM npuaeratowem panoHe. C TeyeHMeM BpemMeHM BONbLUMHCTBO OTBAJIOB 3apacTaeT
€CTEeCTBEHHOW PaCTUTENIbHOCTbIO, HO BblpaboTaHHble Kapbepbl OCTAKOTCA KaK «paHbl 3eMAW», WX TPYAHO
NCNob30BaTb B XO3ANCTBEHHbIX LENAX.

4. TpafWUMOHHasA 3/1EKTPOIHEepPreTMKa HAYMHAETCA C TFOPHOPYAHOM MNPOMbIWAEHHOCTM, C A06blun
Tonamea. Mmspesbl — TAXKeNble, O6WNPHbIE «PaHbI» Ha NMOBEPXHOCTU 3eMaN. OHU He TONIbKO M3bIMAOT U3
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3eMNEeNO0/Ib30BaHUA A0BOJIbHO OBLWMpPHbIE TEPPUTOPUN, KOTOPbIE 3aHATbI Paspesamu U MUX OTBaNAMM, HO U
3aMETHO OTPMULATENbHO BAUAIOT HA BOAHbLIA PEXMM OKPYXKAOLWUX 3eMeNb B Pagnyce HECKONbKMX AecATKaxX
KMNOMETPOB: COXHYT KOIOALbI, CKYAEET PacTUTENbHOCTb, MPU GOPMMPOBAHMM OTBASIOB NOPOL — NOBbILIAETCH
YPOBEHb PYHTOBbIX BOA, MOABAAETCA B OKPYKAIOLLEN MECTHOCTU KOHTYPHOE KO/bL,O M3 03ep 1 60N0T U T. 4,

5. Nobblva HedTU M rasa NPUBOAUT K U3MEHEHUAM TNyOOKO 3a/neralomnx ropusoHTOB reonorm4yecKkom
cpeapbl. Mpu 3ToM MOTyT nNpoucxoamtb HeobpaTumble gedopmaumm 3eMHOM NoBepxXHOCTU. CepbesHble
nocneacTBMA MOTyT Bbi3BaTb aBapum Npwu paspbiee TpyO6ONpoBOAOB M NPU NPOXOAKE CKBAXKUH.

6. MpoucxoouT YHWUUTOXKEHUE CTPYKTYpPHOro MHoroobpasmua 6uocdepbl, rmbenb MHOMMX BUAOB.
Mcnonb3oBaHMe 4YeNOBEKOM B CBOEN XO3AWCTBEHHOW AEATENbHOCTU MPEUMYLLECTBEHHO BHYTPEHHUX MO
OTHOWEHUIO K buochepe WUCTOYHMKOB IHEPrun (opraHMYeckoe TOMAMBO) MPUBOAUT K POCTY 3SHTPOMNUK
6uocohepbl, HAPYLEHUID 3KONOTUYECKMX LMKNOB ABYOKWUCKM Yrnepona, OKCUMAOB cepbl M a30Ta, TEMJOBOMY
3arpAsHeHuto n T. a. [3].

lMonumuyeckas. CTpaHa, KOTOpPas NepBOi B NONHOM Mepe OCBOUT anbTePHATUBHbIE MCTOYHUKN SHEPTUM,
cnocobHa NpeTeHA0BaTb HA MMPOBOE NEPBEHCTBO M GaKTUYECKM AUKTOBATL LieHbl HA TOMN/IMBHbIE PECYypCbl.

JKoHomuyeckaA. [lepexon Ha anbTepHATUBHble TEXHO/OMMM B ISHEPreTUKe MO3BOJIUT COXPAHUTL
TON/IMBHbIE PECYPCbl CTPaHbl AAA NepepaboTKM B XMMMYECKOM W ApPYrUX OTPACAAX NPOMbILWAEHHOCTM.
CToMMOoCTb 3HEpPrMu, NPOM3BOAMMONA MHOTMMM BO30OHOBAAEMbBIMW MCTOYHUKAMM SHEPTUM HUKE CTOMMOCTH
3HEepPrum U3 TPaANLMOHHbBIX NCTOMHUKOB. LleHbl Ha BO30GHOBAAEMYIO SHEPTUIO CHUXKAIOTCA, HA TPAAULMOHHYIO
— MOCTOAHHO PacTyT.

CoyuanbHas. Y4CNEHHOCTb U NAOTHOCTb HacesIeHUA NOCTOAHHO PacTyT. Mpy 3TOM TPYAHO HAWTU pPalioHbI
cTpoutensctea A3C, NP3C, rae npon3BoaCcTBO 3HepPrum 6bino 6bl peHTabenbHO 1 6e30NacHo A1a OKpyKatoLLel
cpeabl. O6wensBecTHbl GaKTbl POCTa OHKOMIOTMYECKMX M APYrMX Taxenblx 3abonesaHnin B pairioHax
pacnonoxeHus A3C, KpynHbix PIC, npegnpuaTMii TONJMBHO-IHEPreTUYECKOro KOMMJIEKCA, XOPOLLIO U3BECTEH
Bpes, HAHOCUMbIA TMFAHTCKUMU PaBHUHHbIMKM [IC, — BCE 3TO yBE/IMYMBAET COLMABbHYIO HANPAXKEHHOCTD.

3801104 UOHHO-UCMOpUYecKasa. B cBA3N C OrpaHNUYEHHOCTbIO TOMNIMBHbLIX PECYpCcOB Ha 3emne, a TaKKe
SKCMOHEHUMaNbHbIM HapacTaHMEM KaTacTpoOUUECKMX WU3MeHeHU B aTtmocdepe M buochepe nnaHeTbl
CyLLEeCTBYIOWAA TPAAMUMOHHAA 3HEepreTMKa NpeAacTaBAAeTcA TYNUKOBOW. [NsA 3BONIOLMOHHOIO pPasBUTUA
obuecTBa HEO06X0AMMO HEMEA/TIEHHO HaYaTb NOCTENEHHbIM Nepexos, Ha asibTepPHaTUBHbIE UCTOYHUKM SHEPTUN
[4].

Takmum obpasom, Bo3poclune TpeboBaHMA K 3alLMUTe OKPYrKatoLen cpeapbl notpeboBann HOBOro Noaxoaa
K 9HepreTuke. ANbTepHATUBHbIE UCTOYHUKWN IHEPTUN — UCTOUHUKW SHEPTUN, HENPEPBLIBHO asibTePHATMBHbIE 33
CcYeT eCcTecTBEHHO NPOTEKAKLWMX NPUPOAHbLIX NPOLECCOB: SHEPrnA CONHEYHOrO U3NYYEeHUA, IHeprua BeTpa,
rMapoAnHaMmu4Yeckasa aHeprua oAbl ANnA YCTaHOBOK MOLLHOCTbIO A0 TPUALATU NATU MEerasaTT; reoTepmasbHas
9HepruA: Tenno rpyHTa, rPyHTOBbIX BOA, PEK, BOAOEMOB, a TaKXe aHTPOMOreHHble UCTOYHWUKU MepBUYHbIX
aHepropecypcos: H6uomacca, 6uoras um MHOe TOM/IMBO M3 OPraHUYECKMX OTXOAOB, MCMONb3yemble ANs
NPOM3BOACTBA 3NEKTPUYECKON U (M) TENJIOBOMN IHEPTUMN.

Cnucok nutepaTtypbl
1. Arees, B.A. HeTpaamumMoHHble 1 BO306HOBAEMbIE MCTOYHMKM 3Heprun / B.A. Arees. — Aamartbl : AU3C, 2008. — 76 c.
2. Ennctparos, B.B. Ucnonb3osaHue Bo3o6HoBAAemolM aHeprun. / B.B. Eanctparos. — CM6., 2008. — 23 c.
3. ®opTos, B.E. dHepreTKa B coBpemeHHoM mupe. / B.E. ®opTos, O.C. Monenb. — JonronpyaHsiit : U3gatenbckuin Jom
«MHTennekT», 2013. - 168 c.
4. Cappipbaesa, K.A. MpUMeEHEHWE 3KOMIOTMYECKU UWUCTbIX WMCTOYHMKOB 3Hepruw. // konorumuyeckoe obpasoBaHue B
KasaxctaHe, — 2005. - Ne 2. - C. 15-17.




YAK 574.2
CBA3b MEXAY COAEPXAHUEM TAXKENbLIX METANNOB B MEAOHOCHOW PACTUTENIbHOCTH,
NPOU3PACTAIOLLLEM HA CEJIMTEBHbIX TEPPUTOPUAX, U KAYECTBOM NPOAYKLNM NYE/IOBOACTBA
E.K. EcbkoB, M.A1. EcbKOBa
PoccuinckmniA rocyaapCTBEHHbIM arpapHbIi 3a04HbI YHUBEpPCUTET, . Banawwuxa, PO
ekeskov@yandex.ru

AHHOTauuMA. M3yyanu cBA3M MeXKAY 3arpAsHEHMEM TAXKEeNbIMWM MeTaslaMu MeLOHOCHOM pPacTUTENIbHOCTMH,
npouspacrtatouielt B6AM3N aBTOMaructpanei, U COAEp)KaHMeM CBMHLA M KagmuAa B MPOAYKUMM NYENOBOACTBA.
C npubaneHnem K aBTOMArucTpaau pes3Ko BO3pacTaeT NOBEPXHOCTHOE 3arps3HeHue pacteHuid. Mo coaepikaHuto
CBMHLA M KaAMMA HaMMEHbLLEW 3arpsA3sHEHHOCTbIO OT/IMYaeTcA mef, Hanbosbluen — nponoauc.

KnioueBble cnoBa: cBMHeL, KaAMWUIN, NPOAYKLMA NYEeN0BOACTBA, MeAOHOCHAA PAaCTUTE/IbHOCTb.

THE RELATIONSHIP BETWEEN HEAVY METALS CONTENT
IN HONEY-BEARING VEGETATION IN RESIDENTIAL AREAS AND QUALITY OF BEEKEEPING PRODUCTS
E.K. Eskov, M.D. Eskova
Russian State Agrarian Extramural University, Balashikha, Russian Federation

Abstract. The connection between heavy metal contamination of honey-bearing vegetation growing near
motorways and the content of lead and cadmium in beekeeping products is studied. With the approach to the highway,
the surface contamination of plants sharply increases. In terms of lead and cadmium content, honey is the least polluted,
propolis is the most.

Keywords: lead, cadmium, beekeeping products, honey-bearing vegetation

3arpAsHeHMe OKpyKatoLwwen NpMpoaHONM cpeabl CBA3AHO C NPUBHECEHMEM B HEE AN BO3HUKHOBEHWEM B
HeWn HOBbIX, KaK NPaBUI0, HETUMUYHbIX areHTOB abMOTUYECKOM UNM BUOTUYECKOM NPUPOALI, YTO BblipayKaeTca B
NPEBbILWEHNUN WX EeCTECTBEHHbIX CPEeAHEMHOroNeTHUX YypoBHeN. Bonblyto 0nacHOCTb NpeacTaBAAlOT
pasnnyHble Gopmbl aHTPOMOreHHOTO 3arpsA3HEHNA cpeapl.

Ha ypb6aHW3npoOBaHHbIX TEPPUTOPUAX B CBA3M C OypHbIM pPa3BUTMEM aABTOTPAHCMOPTA HEYKJAOHHO
BO3pacTaeT 3arpsA3HeHMEe NoYB, PAaCTEHUIA U XKMBOTHbIX CBMHLLOM M Kagmuem [1; 2].

OT HacblWweHMA cpefbl CBUHUOM M KagMWeM 3aBUCUT COCTOAHWE BCEX KOMMOHEHTOB 6MoLeHo3a.
MoNNOTaHTbI, aKKYMYAMPYACb NOYBOM, NO TPOPUUYECKMM LLeNAM NOCTYNAKOT B PACTEHUA U OPraHMU3M KUBOTHbIX
[3]. XpoHuueckoe BO3aeNCTBME MasbiX [03 TOKCMYECKMX BELLecTB, NOAOOHO HU3KMM  YPOBHAM
PaAMOaKTUBHOCTN, MOMKET Bbi3blBaTb HapylleHue OOMEHHbIX NPOLECCOB, MMMYHO/IOFMYECKOrO CTaTyCa,
HeMporymopasnbHbIX CUCTEM, HAaCIeACTBEHHbIX CBOMCTB U 4.

Lenb paboTbl — U3y4eHWe BAUAHMA HAKOMIEHWS CBMHLA M KaAMUA MeAOHOCHOM PacTUTENbHOCTbIO,
npowuspacTatowein Ha ypbaHU3MpPOBaHHbIX TeppUTOPUAX BOBAM3M aBTOMArMcTpaneit, Ha Kavyectso NpoayKLmMu
n4enoBOACTBA.

NccnepoBaHme npoBeneHO Ha KOPMOBOM y4acCTKe nyes, pacnosioXKeHHOM Ha pacctoaHun 50-1000 m ot
3arpy»keHHOM aBTOMarncTpanun (3arpy*keHHoCcTb Tpaccbl — OKos0 2,5 Tbic. aBToMobunen B Yac). B nepuogbl
LBETEHNA MELOHOCHbIX PACTEHWUI Y HUX OTOMpPann NPobbl BEreTaTMBHbIX U reHepaTUBHbLIX OpraHoB. pobbl
NPoAYKTOB NYesioBoAcTBa (men, nepry M nponoauc) otbupanu B NeTHee BPemMs M3 YIbeB B Nepuoapl
WHTEHCMBHOIO BblAeNeHMA HEKTapa MeJOHOCHbIMWU pacTEHUAMMN.

CopepaHMe CBMHLUA M KaamMua B PacTeHUAX M NPOAYKLUMWM NYenoBOACTBA ONpeaenany aTtoMHO-
aacopbuMoHHbIM mMeToaom (aHanusaTop KBAHT — Z.9TA). 3arpsasHeHMe BO3AYLIHOM cpefibl Ha pa3HOM
yAaneHun oT aBTOMarmcTpananm KOHTPoAnpoBann B 6e3seTpeHHble AHM ra3oaHanmsatopom FAHK—4.

3arpsA3HEeHHOCTb Y aBTOMArncTpaam Bo3gyLHoON cpeapbl Nnapammn 6eH3nHa Haxoaunacb Ha ypoBHe 657 + 23
mr/m’. Mpu ypaneHun ot aBTomaructpanu Ha 100, 500 u 1000 m copep:kaHue 6eH3MHa B BoO3gyxe
ymeHbLanocb B 4.1, 7.3 1 16.7 pasa (P >0.99). CogepkaHMe oKcMAaa CBMHUA Y Tpaccbl Aocturano 3 MKr/M,
ymeHbwaacb B 500 m oT Hee B 12-18 pa3. MeTaH U AMOKCUA Ccepbl OTAMYANUCH HEBLICOKMM COAEepXKaHMEM,
BapbuMpyA Ha pacctoaHum 5—-10 m oT asTomaructpanum ot 0,01 go 2,5 mr/m>,

MoBEePXHOCTHOE 3arpssHEHWE JIMCTbEB PACTEHUIA YMEHbLUANOCh COOTBETCTBEHHO YAANEHUIO OT
3arpy>keHHOM aBToMarucTpanu. JIucTba MBbI KO3bel, He MoABepraBlUMecA MNPOMbIBAHUIO, COAEPXKaNu
2,31 +£0,15 cBuHua 1 0,36 + 0,03 mr/Kr kKagmusa. MNog, BANAHNMEM NMPOMbIBAHMA COAEPKAHNE CBMHLA M Kaamus
Y HUX YMEHbLUNNOCb COOTBEeTCTBEeHHO B 1,6 1 1,1 pa3a. YaaneHne oT aBTOMarncTpanm 3HauymTesIbHO CHUMXKaNo
NMOBEPXHOCTHOE 3arpA3HeHMe /AWUCTbeB. Y WBbl, NPOM3pacTaBllel Ha pPaccToAHMM oOKono 1Km oOT
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aBTOMArncTpanau, NPOMbIBaHMUE JINCTbEB MOBAMANO Ha YMEHbLUEHNE UX 3arpA3HEeHMA CBUHLLOM BCEro Ha 2 u
Kagmmem Ha 1,1 %. CxogHoe BAMAHME HA NOBEPXHOCTHOE HAKOM/AEHME CBUHLLA U KagMuA BereTaTMBHbIMMU
OopraHamm Apyrux pacTeHuit oKasbiBano yaaneHne Ux oT aBTOMarMcTpani.

Buoreoxmmmnyeckas akTUBHOCTb M3y4yaeMblX APEBECHbIX W TPABAHWUCTbIX PACTEHWN MO OTHOLWIEHWUIO K
TAXENbIM METaN/laM CYLLECTBEHHO pa3nu4yanacb. Mpu NpoyYMx paBHbIX YCAOBUAX OpPEBECHbIE pPaCTeHUA
NPEeBOCXOANAN TPABAHUCTbIE MO aKKYMYIALMKU CBMHUA U KagMmua. C yganeHnem KAeHOB OT aBTOMArmcTpaam Ha
1,3—1,5 KM coaeprKaHue CBMHLA B UX KOPHAX yMeHbluanock B 1,4, B cTtebnax (ogHonetHme nobern) — 8 2,5, B
anctbax — B 2,1 m B uBeTkax — B 1,6 pasa. MNogobHO 3TOMy, HO Ha pPasHyl BeIMYMHY, YMEHbLUANOCL B
BEreTaTMBHbIX M FTeHEePaTUBHbIX OpraHax coaepaHue Kagmusa (Tabaunua).

HecmoTpa Ha OTHOCUTENbHO BbICOKOE coAepyaHue CBMHLA U KaaMus B MeAOHOCHOW PacTUTENbHOCTY,
HaUMEHbLLMM COAEP!KAaHNEM 3TUX INEMEHTOB OT/IMYAeTCA mMed. B Hem copepkaHue CBMHLA HaxoAuTcs Ha
yposHe 0,17 £ 0,1 mr/kr, Kagmuna — 0,04 £ 0,01 mr/Kr. 3To cBA3aHO CO cneuudUUHOCTBIO PYHKLMOHMPOBAHMA
MenoBbIX 306MKOB, Yepes CTeHKM KOTOpbIX Mpu nNepepaboTke HeKTapa B Mef, aAcopbupyoTca XMmmnyeckue
anemeHTbl. B Bocke cogepsanoch 1,12 +0,16 mr/Kkr cenHua n 0,16 = 0,04 mr/Kr Kagmus, a B nponosuce —
2,8+0,19 1 0,6 £ 0,0 Mr/Kr cOOTBETCTBEHHO.

Tabnuua
CopepKaHme CBUHLA M KagMua B NOYBe N pacTeHnAX
Acer negundo L. Salix caprea L.
O6beKTb! Pb, mr/kr | Cd, mr/kr Pb, mr/kr | Cd,mr/kr
PacctoaHmne ot asTomaructpanm 5-10 m
MouBa 33,0+ 0,06 0,13 +0,02 22,2 +0,92 0,24 £ 0,01
KopeHb 13,7+1,85 0,19+0,04 9,79 £ 0,94 0,17 £ 0,03
Crebenb 1,56 £ 0,25 0,18 £ 0,02 1,01 +0,09 0,15+ 0,02
Nnct 1,89+0,28 0,12 +0,04 1,44+ 0,13 0,19 £ 0,04
LiBeTok 0,58 £ 0,04 0,19+ 0,02 0,46 + 0,03 0,14 £ 0,03
PacctoaHune ot asTomarmnctpanmn 900 -1000 m
Moysa 18,2 +£0,23 0,12 £ 0,02 8,80 £ 0,82 0,08 + 0,001
KopeHb 10,1+0,95 0,15+ 0,06 5,74 £ 0,63 0,09 £ 0,01
Crebenb 0,61 + 0,09 0,14+ 0,04 0,63 0,04 0,14 £ 0,07
Nuct 0,89 £ 0,08 0,11+0,04 0,55+ 0,04 0,21 £ 0,08
LiBeTok 0,37 £0,03 0,15 + 0,05 0,23 £ 0,05 0,11+ 0,07

B nepre, npeactaBaalowert CMecb Mbl/ibLbl M HEKTapa, COoAEprKaHMe CBMHLUA M Kagmua 3aBUCUT OT
3arpAsHeHua 3Tux Tpodumyeckmx cybctpatos. Mponoanc He nepepabaTtbiBaeTcs nyenamu. MNuenbl cobupatoT
€ro Co CMOJINCTbIX BblAENEHWNI PacTEHMIN, TPAHCNOPTUPYA HA TPETbel Nape Hor.

OueBMAHO, CMONUCTblE BblAeNEHUA pacTeHui, o06/1agas BbICOKOKM AunydyecTblo, nornowatT 6osblioe
KO/JINYeCTBO 3arpasHuMTenen u3 Bo3ayxa. [1osTomy MPONO/MC MOXHO WCNO/b30BaTb A8 MOHUTOPUHrA
3arpAsHeHua Bo3ayxa.

CnucoK nutepaTtypbl
1. UnbuH, B.B. Taxkenble meTannbl B cucteme noysa — pacteHms / B.b. UnbuH. — HoBocnbupck : Hayka, 1991. — 191 c.
2. Marty308a, '.B. 3arpsasHeHune noys u conpeaenbHbix cpea / I.B. Masytosa. — M. : MI'Y. 2000. — 71 c.
3. Ecbkos, E.E. HakonneHue cBMHUA M Kagmua B pPasHbIX OpraHax pPacTeHWii B 3aBMCMMOCTM OT YAaNE€HHOCTU OT
astomaructpanu / E.E. Ecbkos, M.[. EcbkoBa // Arpoxmumuma. —2013. —Ne 5, — C. 91-95.
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YOK 550.42
XUMMWYECKUI COCTAB CHETA B 30HE B/IMAHUA YEPENETCKOWM rP3C (TYNIbCKAA OB/1.)
A.C. KoctuH
MOCKOBCKUI rocygapcTBEHHbIN yHUBepcuTeT M. M.B. JlomoHocoBa, r. Mockea, PO
alexanderk640@gmail.com

AHHOTauua. Pe3ynbTaTbl  MCCAEAOBAHWI  NOKasanW, 4YTO  NOCTYNAeHWEe  AbIMOBbIX  BblOpOCOB
ot Yepenetckon FPIC npuBoAUT K yBennyeHwo pH, muHepanusauum M BO3PACTAHUIO COAEP’KaHWUS MOHOB ca”*
1 HCO;3™ B TasibIX CHEroBbIX BOAax, N0 CpaBHeHWo ¢ GOHOBOM TeppuTopuelt. BoiaBAEHO, YTO CyMMapHOe 3arpA3HeHne
CHEeroBoOl B3BECU He MpeBbIWaeT AONYCTUMbIN ypoBeHb (Z, < 20).

KnioueBble cnoBa: TensioBas 3/1eKTPOCTaHLMA, CHEroBas B3BECb, Taslas CHerosas BoAa, AbIMOBble BbIOPOCHI,
CYMMapHoOe 3arpAsHeHune.

CHEMICAL COMPOSITION OF SNOW AFFECTED BY CHEREPETSKAYA HEAT POWER PLANT (THE TULA REGION)
A.S. Kostin
Lomonosov Moscow State University, Moscow, Russian Federation

Abstract. The results of the studies have shown that addition of flue-gas emissions from the
Cherepetskaya heat power plant leads to increasing of pH, mineralization, Ca”* and HCO; ions in snow melt
in comparison with the background territory. It is revealed, that the sum pollution of snow dust does not exceed the
allowable level (Z. < 20).

Keywords: heat power plant, snow dust, snowmelt, flue-gas emissions, sum pollution.

Tennosble 3nekTpocTaHummu (TIC), paboTalowMe Ha YrolbHOM U Ma3yTHOM TOMAMUBE, ABAAIOTCS
KPYMHbIMW TOYEYHBIMW UCTOMHUKAMM 3arpA3HEHMA OKPYIKaloLWen cpeabl. B pesynbTtaTte CxKMraHMA TONAMBA Ha
T3C B atmocdepy nocTynatoT TOHKOAMCNEPCHblE YacTuubl (30/1a-yHOCA) M MblJerasoBble aspo30J/ibHble
Bblbpocbkl okenaos N, S, Fe,Al, Ca n Mg, cunumkatbl, NerkopacTBOpMMbIe COMKN, KapboHaTbl, TAXKENble MeTa /bl
(TM), nonnapomaTtmyeckme yrnesoLopoabl M YacTULLbl HEAOTOPEBLUEro yrnepoaa u caxu [8].

Bcnepactene BbiMbIBaHMA NPoAyKTOB cropaHua TIC 13 atmocdepbl OHM MOTYT NonazaTh B conpenesbHble
KOMMNOHEHTbl 3KOCUCTEM — FPYHTOBbIE U NMOBEPXHOCTHbIE BOAbI, MOYBbI U PacTUTeNbHOCTb [4].

YCTaHOBNEHO, YTO A5 YrONbHbIX 3/1EKTPOCTAHLMI XapaKTepHa H6osblwaa macca Bblbpoca 3arpA3HAOLMX
BELLECTB C HU3KMM COAEPKAaHMEM XMMMNYECKUX 31eMeHTOB [2]. MocTynneHne TBepAbIX YacTUL, NblIU U NeTyYel
30/1bl € Bblbpocamu TIC NpMBOAMT K NOALLENAUNBAHMIO aTMOCHEPHbBIX OCaLKOB — YBEMUYEHMIO KOHLLEHTPALLMIA
noHos Ca’ u HCO3s’, a noctynaeHne MOHOB 5042' 1 NO3 — K NOAKNCNEHMIO Ta/IbIX CHEroBbIX BoA, [8].

Bosblan YacTb TBEPAbIX YAaCTUL, MOCTYMAOWMX C AbIMOBbIMUK Bblbpocamn us Tpyb TIC, ocaxkaaeTtca B
30He 2,54 KM OT 3/1eKTPOCTaHLMIA, NPU 3TOM MPOTAXKEHHOCTb NOKA/IbHOFO 3arpA3HEHUA MOYB U CHEXHOTO
nokposa gocturaet 10 Km [2].

PacnpeseneHve 3arpsasHuTeneld No MNOBEPXHOCTU CHEXHOFO MOKPOBA WM MOYB 3aBUCUT OT BbICOTbI
AbIMOBbIX Tpy6, pasmepa BblOpacbiBaeMbIX 4acTWL, PACCTOAHMA OT WMCTOYHMKa Bblbpoca, ocobeHHOCTeM
penbeda MeCTHOCTWU, CKOPOCTM M HaNpaBAEHUA BETPa, BNAXKHOCTM BO3Ayxa, KOAMYecTBa, GOpMbl U perkuma
BblNnageHus ocagkos [7; 8].

Mpu paccesHUM nonNOTaHTOB B aTmocdepe, Havbonbliee BAMAHME HA MX MepepacnpeneneHue
OKa3blBatloT Npeobnagatowme BeTpbl, MOCKOAbKY NPOCTPAHCTBEHHAA OPUEHTALMA ABUXKEHUA BO3AYLLUHbIX MAcC
obycnasnMBaeT HanpaBAEHUA PAacCeAHUA M MEPEHOCA B3BECU, A TaK)Ke apeasibl BbINaLeHMA 3arpAsHUTeNel Ha
3eMHYI0 MOBEPXHOCTb.

B uenax BbiABNeHMA 0O6HEMOB MOCTYMNAEHWA, OLEHKU XapakTepa TpaHchopmaunm GU3MKO-XMMUYECKUX
CBOWCTB CHEFOBOM BOAbI M MPOCTPAHCTBEHHOrO pacnpeaesieHna 3arpAsHnuTenen B atmocdepe 1 OKpyKatoLwmx
naHawadTax ¢ Bbibpocamun Yepenetckon MPIC (r. Cysopos, TynbcKkan 06..) oTbmpannch Npobbl cHera.

B HacToAwee Bpems Ana ckuraHma Ha Yepenetckoit PIC ncnonb3yetca KameHHbIN yronb Kysbacckoro
b6acceiHa, AN pPacTonKM KOTNOB NpumeHaeTca masyT [1].

B 3MMHMIA ce30H, B Nepros MHTeHCUBHbIX Bbibpocos MPIC, npeobnaaatoT BeTpa toro-3anagHoro (23 gHs),
3anagHoro (14 aHelt) n BocTouHoro (14 aHel) HanpaBaeHWA, YTO YKa3blBaeT Ha HEPAaBHOMEPHOCTb XapaKTepa
nepepacnpeaeneHuna BbIbpocoB BOKPYr aneKkTpocTaHumn (puc. 1) [6].
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Puc. 1. NoBTOpsAeMOCTb HanpaB/ieHWit BeTpa B AHBape (Ha meTeocTaHumu r. Kanyru)

3HauntenbHas BbicoTa Tpyb6 Yepenetckon [PIC (ot 120 pmo 180 m) cnocoberByeT nepeHocy
3arpAsHuTene Ha 6Gonbwne paccTosHMA. HepaBHOMepHOe nepepacnpefeseHMe MEeTaNNoB B CHEXHOM
MOKPOBE TaK¥Ke, No-BUANMOMY, 06YCNOBAEHO 3HAYUTENbHBIMU NPEBBLILLIEHUAMMN MEKAY SNEMEHTAMM penbeda
B ycnoBuax CpeaHepPYCCKOM BO3BbILEHHOCTU. MOLWHOCTb CHEXKHOro NoKpoBa BoKpyr IPIC B momeHT oTbopa
CcHera coctaBnana ot 10 oo 22 cm.

BmecTe ¢ 3TMM, BbICOKAn OTHOCUTE/IbHAA BAAXKHOCTb B 3MMHMe mecaubl (80-87 %), oTennstolee BAUAHUE
YepeneTckoro BOAOXPaHUANLLA, 3HaYMTEeNbHAnA 061a4HOCTb, BbICOKasA NMOBTOPAEMOCTb TyMaHoB (80 26 aHel)
B 3MMHWI CE30H, BEPOATHO, CMOCOOCTBYET YXYALLIEHMIO paccemBatoLLein cnocobHocT atmocdepsl [6].

B KauecTBe MHAMKaATOpPa aTMOCHEPHOro 3arpA3HEHUA UCMOAb30BaAJICA CHEXHbIW MOKPOB, MOCKOJIbKY CHer
3arpsA3HeH CU/bHee, Yem KUAKME OCafKM, M3-3a MeHblueill CKOpOCTM BbinafdeHua u 6Gonblel naowaam
NOBEPXHOCTU CHEXMHOK, MO CPAaBHEHUIO C AOXKAEBbIMM Kanaamu [10]. K Tomy e, B 3MMHUI nepuog o6bembl
BblbpocoB BOKpyr TIL, makcumanbHbl.

CmelwaHHble Npobbl cHera oTbMpanucb B Hadvane mapta 2016r. ¢ warom 0.1, 0.2, 0.5, 1 1 3 Km
NMNacTMKOBbIM COBKOM B 14 TOUYKax K 3anagy M K BOCTOKY oT YepeneTckon P3C 1 B 2 GOHOBbLIX TOUYKax B 10 Km
Ha tor ot r.CyBopoBa. pobbl cHera nomelann B NAACTMKOBbIE BeApa W pacTanivMBaan NpU KOMHaTHOM
Temneparype.

B cHeroBow BoZe NOTEHLMOMETPUUYECKUM METOAOM U3MEPANN BEANUYUHY pPH U MMHepanusaLumio. 3aTem,
nytem GuAbTPOBaHMA 4vepe3 membpaHHble GuabTpbl ¢ Anametpom nop 0,45 MKM, BbIAENAAM KUAKYIO U
TBEepAyto (CHerosas B3BeCb) ¢pa3bl, KOTOPble aHAM3MPOBANUCH PA3Le/bHO.

AHMOHHbBIN COCTaB XMAKOW dasbl UIMEPASAN HA KUOAKOCTHOM WMOHHOM XpomaTtorpade “Cranep”,
KaTMOHHbIMA COCTaB — Ha aTOMHO-abcopbUMOHHOM CNEeKTPOMETpPe C NAameHHoM aTomusauumennt “novAA-400”
dmpmbl “Analytik-JenaAG”. Banosoe cogeprkaHue TM B CHEroBoi B3BecCW onpenensinv Ha PeHTreHOBCKOM
annapate «CMEKTPOCKAH MAKC GV». MblneByto Harpysky (P, Kr/km’ B CYTKM) B TOYKax Ha ¢GOHOBLIX W
3arpA3HEeHHbIX y4acTKax paccyuTbiBanm no dopmyne Pn = m/(S), rae m — macca B3Becu Ha GpunbTpe, Kr; S —
naowanpb oTbopa CHerosbIx NPoo, KM?; | — KONIMYECTBO AHEN 3a7eraHNs CHEKHOTO NMOKpoBa, CyTKK [3].

OueHKa 3arpAsHeHUs CHeXHoro noKkposa TM npoBoauiack C NMOMOLLbIO pacyeTa Ko3dduLMEHTOB
KOHLEHTPaLuM anemeHToB B cHerosoi B3secu: K. = C/Cy 1 KoadpdULMEHTa NpeBbILEHUA BbINAAEHUI Hag,
¢doHom Ky = D/Ds,

Obwaa reoxMmmyeckasa Harpyska Ha naHawadTbl OUEHMBANACb C MOMOLLBIO ABYX CYMMApPHbIX
nokasaTenein — 3arpsisHeHNs CHEXHOro NOKPOBa Z. U MMUCCUKN I1IEMEHTOB Zy, NpeacTaBasiowme coboi cymmy
K. n Ky Haa doHoBbIM 3HayeHMemM cooTBeTCTBeHHO: Z. = YK, — (n - 1); Z4 = 5Ky - (n - 1), rae n — uucno
XMMUYECcKUX anemeHToB ¢ K. unm Kq> 1,2. CteneHb 3KO/I0rMYECKON ONacHOCTM 3arpsa3HeHnsa naHawadros TM
onpeaensnn B 3aBUCMMOCTM OT BEIMUNH Z. U Zy ANA CHEFOBOM B3BECU U MblIeBOM Harpysku P, [3].

MocTynaeHne NerkopacTBOPMMbIX Coel B NaHAWAdTbl MAET KaK MYyTEM CYXOro OCaXKAEHUA NeTyveit 30/bl
U3 AbIMOBbIX TPY6 MPIC, TaK M ¢ aTMOChepHbIMM 0caaKamu [7]. Bbicokas maoTHocTb cHera (4o 0,72 r/cm?),
Hannume cy6AMMaLMOHHBIX KOPOK M NMOPUCTOCTb CHEXHOIO NOKPOBA (B/1Iaro3anac cHera cocTasaseT oT 6,6 g0
8,2 I'/CMZ) B paguyce 5 km oT YepeneTckoi MPIC cBA3aHbI C ee OTenAILWMM BO3AENCTBUEM.

B pesynbTate Nnepmoanyecknx NpoueccoB 3amMmep3aHMA-OTTauBaHUA, UCNAPEHUA-TPAHCIMPALUN B ToALe
CHera, 06pa3oBaHUA NAEHOK BAaru, No-sBMAMMOMY, MPOUCXOAMT NOATATMBAHME BBEPX BOAAHbIX MapoB UAU
UAKOW BRarn n3 6onee Tensibix HUXKHUX C10EB K GPOHTY NPOMEP3aHUsA, TaK U BHW3 3@ CYET FPaBUTALUOHHOTO
CTOKa.

MpoBeaeHHble MCCNEAOBAHMA MOKA3a/IM, YTO CHerosble BOAbl GOHOBbIX NAHAWA(GTOB MMEIOT HU3KYIO
MuHepanusaumio (8,1 mr/n) n xapaktepusytotca cnabokucnoin peakumeit (pH =6,0). B coctaBe KaTMOHOB B
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Ta/blX BOgax Ha pOHOBOM TeppuTOpUM NpPeobnanatoT UOHBI Ca’* (0,15 mr-sks/n), B coctaBe aHWOHOB HCO3
(0,12 mr-3ks/n).

Mo npeobnagatolemMy MOHHOMY COCTaBY BOAbl OTHOCATCA MMAPOKAPOOHATHO-KanbumeBoMy Knaccy. Ha
3arpsA3sHEHHOW TepPUTOPUM K BOCTOKY OT MPIC muHepanunsauma konebnetca ot 10,6 go 22,7 mr/n, K 3anaay
cocrasnsert ot 8,4 a0 23,6 mr/n. Takum o6pasom, 86an3m MPIC cymma pacTBOPEHHbIX COJMIe CHEroBbIX BOJ, B
HEKOTOpbIX TOYKax oTbopa cHera B 2,9 pa3 npesblwaeT GoHOBbIE MOKasaTenn. BeanunHa pH K 3anagy ot
3/1IeKTPOCTaHUMKM cocTasaseT oT 6,7 ao 7,0 (noawenaumsaHue Ha 0,7-1,0 eq. pH), K BocToky — oT 6,2 A0 6,9
(Bblwe ¢oHoBbIX NokasaTtenelh Ha 0,2—0,9 ea. pH) (pwuc. 2), yto 0bycnoBneHoO NocTynieHMem KapboHaTHOM
MbIAN C NeTyYel 307101 U NerkopacTBOPUMbIX COMIEN C OCaZKaMM U TanbiMK BOAAMM.

CaZ+ mmmm Mg2+ mmmNat B KS  e—pH
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Puc. 2. KoHUeHTpauma KaTMOHOB (Mr-3KB/n) 1 BeanyumnHa pH CHeroBbIxX BOA, B 3aBUCMMOCTM OT PaCcCTOAHMA
(km) oT YepeneTckoit TP3C

CHeroBble BOAbl HA 3arpsi3sHEHHOW TEPPUTOPUM MMEIOT KapbOoHATHO-KabLMeBbIA COCTaB, HO C bosbluei
poneit Ca** B coctaBe pacTBOPEHHbIX COMel, NO cpaBHeHUIo ¢ doHom. CogepkaHue MoHos Ca’* K 3anagy oT
I'P3C sapbumpyet o1 0,26 A0 1 Mr-3KkB/n, 4TO B 6,7 pa3s Bbille GOHOBLIX 3HaYeHMI (puc. 2), a BukapboHaT-UOHOB
coctasnaet ot 0,28 go 1,05 mr-a3ke/n, uto B 8,7 pa3 Bbiwe ¢oHa. K BocToKy oT PIC copepkaHue
Ca’*cocrasnsert ot 0,19 ao 0,79 mr-3k8/n (8 5,3 pasa Bblwe ¢poHa) U HCOsnoHos ot 0,16 a0 0,80 mr-ake/n (8
6,7 pas Bbiwe ¢oHa) (puc. 2).

Copep»aHne aHMOHOB 5042" n NOszTaKkKe He3sHaumtenbHo. KoHueHTpauma NOs coctasnset ot 0,01 go
0,02 mr-ake/n. CogepxaHue cynbdaT-MoHOB K 3anagy ot MPIC cocrasnaer ot 0,01 mr ao 0,02 mr-akse/n,
YBEANYMBAACL K BOCTOKY OT 3/ieKTpocTaHuum ao 0,1 mr-aks (B 0,6-10,9 pa3s Bbile ¢oHa), UTO Bbi3biBaET
CHUXeHMe BennUnHbl pH cHerosbix Bog, (puc. 3). CoaeprkaHne ocTasbHbIX MIOHOB HEBEJIMKO.

Mcnonb3oBaHMe TEXHONOTMM OYUCTKM AbIMOBbIX Fa30B OT ABYOKMCM Cepbl KapbOHATOM KanbUMs Ha
Yepenetckoli PIC He cnocobeTByeT nogkucaeHuto pH Tanbix cHerosbix Bog [1].

B KauyecTBe (OHOBOTO 3HAUEHMA MbIAEBOW HArpy3KM MPUHMManach BennuMHa 10 Kr/Km® B CYTKM,
COOTBETCTBYIOLLAA MOCTaBKe MblAWM ANA PABHUHHOM TEPPUTOPUM YMEPEHHbIX LUIMPOT, YAANEHHON OT
ypb6aHN3NPOBaHHbIX 30H [2].

CyTouHble BbiNadeHMA NblaM K 3anagy ot Yepenetckoi PIC coctasnatoT ot 9,2 go 127,1 Kr/km” B CyT.
(Hambonblwme 3HayeHua B 0,1 Km oT IP3C, B HenocpeacTBEHHOM 6AM30CTM K ra3oBoMy daKeny), K BOCTOKY — OT
16,8 go 221,1 Kr/KN\2 B CYT. (MaKcumMmym Ha pacctosiHum 1 km ot P3C).

HCO3- s Cl- oo NO3- s 50492-  e—pH
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Puc. 3. KoHueHTpauua aHMoHOB (Mr-3k8/n) 1 BeanumnHa pH cHerosbix BOZ, B 3aBUCMMOCTM OT PacCTOAHMA
(km) oT YepeneTckoit TP3C
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Mo paHHbIM [9], B TeXHOreHHbIX NaHawadTax Ty/AbCKOW MPOMbIWIEHHON arnoMepaumm nocTynaeHue
MNbIAM cocTaBAeT oT 25 A0 35 Kr/KM® B CyT. Bbifo BbIABAEHO, YTO K BOCTOKY OT 3/1I€KTPOCTaHLMM CYTOUHble
BbINaAeHMs NblAn NpeBbiwatoT GOHOBbLIE NOKasaTenun oT 2 Ao 22 pas, K 3anagy ot 2 Ao 13 pas. M3omeTpuyHas
dbopma BbIMALEHWN TexXHOreHHOW nblaM  BOKpyr Yepenetckon [P3C, no-suaumomy, obycnosneHa
HepaBHOMEPHOI NMOBTOPAEMOCTbIO BETPOB M YaCTbIMU TYMaHaMM B 3UMHUIN Ce30H. TaKkKe, 3TO MOXKeT bbITb
CBA3AHO C Cenmapauuven TBEPAOro COAEP)KaHWA BbIOPOCOB MO pasmepy, HACbILLEHHOCTU 3arpA3HUTENSsMU U
pacTBopumocTu. Kak npaBuio, KpynHble U Taxenble Yactuubl ocegatoT B 0,1-0,5 km oT I'P3C, a 6onee nerkune
nepeHocAtcs go 1-5 km [8]. B 3anagHOM M BOCTOMHOM HanpasaeHun ot Yepenetckon PIC 6bina BbiABAEHA
33aBMCMMOCTb MbIIEBON HArpy3KM OT MMHEPANM3aLMK CHEroBbiX BOA (puc. 4), KoaddUUMEHT aeTepMUHALUN
(R%) coctasun 0,8 1 0,7, COOTBETCTBEHHO.

OTmeyaeTca, YTO NOKas3aTeNn MuHepanmsaumm u pH Tanbix CHEroBbIX BOA, B 30He BAUAHMA YepeneTcKom
P3C BO3pacTaloT NPONOPLMOHANLHO YBENIUYEHUIO NOCTaBKKU Nbinu (puc. 4). Takum obpasom, yeenmyeHue
MblIEBOM HAarpy3KM NPMBOAMUT K NOALLENAUYMBAHUIO TaslbiX CHEFOBbIX BOA,

Hanbonee Bennko B cHeXHOM Nblan cogepraHue Ni, BbibpacbiBaemoro TIC B aTmochepy npu pacTonke
KOoTnos masytom [5], K 3anagy ot P3C cocrasnsetr ot 32 go 86 mr/kr (K.=1,6-4,3), B BOCTOYHOM
HanpasieHun — ot 94 Ao 108 mr/Kr, 4To Bblille GOHOBbIX 3HaYeHuI B 4,7-5,3 pas.
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Puc. 4. CBA3b MUHEpann3aLmm (Mr/n) CHEroBbIX BOA, C MbINEBOW Harpy3Koii (Kr/km” B cyTKM): A — K 3anagy,
b — K BoCTOKY OoT YepeneTtckoi P3C

CopeprkaHue V, TakxKe nocTynatowero B atmochepy npu CHUraHMM MmasyTa, BO B3BELUEHHbIX $paKumMAX
CHEerosoW nbian B paguyce 5 Km K 3anaay ot IP3C coctasnset ot 47 Ao 94 mr/kr (K. =2), K BocToKy ot I'P3C
Bapbupyet oT 93 Ao 108 mr/Kr, 4to B 2,3 pasa Bblille, YeM Ha GOHOBOI TEPPUTOPUN.

KoHueHTpauma Cr K 3anafy OT 31eKTpocTaHumMn coctasaset ot 65 ao 73 mr/kr (K.=1,3-1,5), K BOCTOKY
Konebnetca ot 59 Ao 150 mr/kr 86amn3n MPIC (K. = 1,2 — 3). KoHueHTpauma Pb B cHerosolt B3BecK K 3anaay ot
P3C — ot 41 no 93 mr/kr (K.=2,3—2,7), K BOCTOKY OT 3/IeKTPOCTaHLMM Bbillle M cocTasasaeTt oT 96 ao 112
Mr/Kr, 4To npesbilaeT poHoBOE coaepskaHue B 2,3-2,7 pas. CoaepikaHne Zn B CHEroBoW MblAn K 3anagy oT
IP3C cocrasnset ot 150 ao 236 mr/kr (K.=2,1-3,4), B BOCTOYHOM HanpasneHun — ot 143 go 221 mr/kr
(Ke=2,0-3,2).

KoHueHTpauusa Sr K 3anagy OT 3/1eKTpocTaHuun BapbupyeT oT 625 ao 813 mr/kr (K. = 4,4-5,7), K BOCTOKY
cocrtasnnet ot 363 4o 434 mr/Kr, yto B 2,5-3 pasa Bbile GOHOBOro KO/MYEcTBa.

Takum obpasom, BanoBoe cogeprkaHve TM B noABeTpeHHOM HanpasnaeHuu (K BocToky oT [P3C)
OKasasiocb Bbiwe. Hanbonbluias NAOTHOCTb BbiMageHui B paguyce 5 km ot TP3C xapakTtepHa gas Ni u Zn.
KoHueHTpaummn TM B 5 Km-30He oT YepeneTckoi MPIC yBennumBaoTcsa ¢ pOCTOM NOCTaBKK MblAM.

CymmapHbIA NoKasaTenb 3arpAsHeHuWsa cHeroBoit nbiav TM (Z) K 3anagy ot Yepenetckon [PIC
cocrasnfaet ot 6,4 ao 16,5, K BocToky yBennumsaetca 4o 20, 4TO COOTBETCTBYET HU3KOMY HEONACHOMY YPOBHIO
3arpAsHeHus.

CpeaHsas cyToyHan nocTtaBka Cr 3a nepuoj 3aneraHnsa CHeXXHOro NOKPoBa K 3anaay ot Yepenetckoi NP3C
coctasnset ot 0,7 no 12,8 mr/km® B cyT.(Kgy=1,4-25,5), uto Ao 25 pas3 npesblllaeT GOHOBbIE 3HAYEHUA, K
BOCTOKY — OT 3,6 40 6,2 Mr/Km* B cyT. (Kq= 1,7-12,5) (puc. 5). Boinagenwus Ni K 3anagy ot IPIC BapbupytoT OT
0,9 Ao 7,2 mr/km’ B cyT. (Kq=4,4-35,8), B BOCTOUHOM HampasaeHun ot 5,1 go 9,2 mr/km?® B cyT. (Kq= 25,7—
46,2). NMocTtaBka Pb co cHeroBol Nbl/bio K 3anady OT 3/1eKTpPocTaHuum coctasnset ot 0,9 ao 7,9 Mr/Km* B CyT.
(Kg=2,1-19,2), K BOCTOKY — OT 5,3 A0 9,6 Mr/km* B cyT. (K4= 12,9-23,3). BbinageHusa Zn B cocTaBe Bbi6POCOB
3/1IEKTPOCTAHUMM COCTaBNAKT K 3anagy ot P3C ot 2,4 oo 15,3 mr/km® B cyT. (Kgy=3,5-21,8), B BOCTOUHOM
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HanpasneHun — ot 8,4 go 14,8 mr/km’® B cyT. (Kq=12,0-21,2) (puc. 4). MNoctaBKa Sr co CHEroBoh MblNbto
Bapbupyet ot 4,5 go 30,9 N\r/KM2 B cyT. (Kg=3,1-21,5) Kk 3anagy, v ot 34,3 go 69,8 Mr/KM2 B cyT. (K4=23,8—
48,6), kK BocToKy oT P3C (puc. 5). BbisiBneHo, 4To BbinageHua TM Bbilwe B NOABETPEHHOM HanpasBaeHuu (K
BOCTOKY OT 3/IEKTPOCTAaHUMUM) N YBEANYMBAIOTCA C POCTOM MOCTaBKU MblAKU. LLeHTp BbICOKUX coaeprkaHuii TM
pacnonoxeH B6AM3N HaxoXKAeHUA AbIMOBbIX TPyb Yepenetckon PIC.

18 -~ V memCr i SemPh 7N e——[s0esan Harpysxa
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Puc. 5. BoinageHna TM B (Mr/KM2 B CYTKW) U Nbl/IeBas Harpyska (Kr/mv\2 B CYTKW) B 3aBUCUMOCTM OT PacCToAHMUA
(km) oT YepeneTckoit TP3C

BennumMHa cymmapHOro nokasatens BbinageHuit (umuccun) (Zy) TM coctasnseTr ot 14,7 po 141 B
3anagHomM HanpasneHun ot P3C, K BOCTOKy yBenuumBasacb oT 98 po 171,5. 3HaueHua nokasatena Zd
COOTBETCTBYIOT HU3KOMY HEOMACHOMY YPOBHIO 3arpA3HEHUs M 3KOI0rMYeCcKon onacHocTu [3].

Takum obpasom, METEOPOIOrMYECcKMe YC/I0BUSA, 3HAUNTE/IbHAs BbICOTA AbIMOBbLIX TPYO M NpeBblWeHus
penbeda 0bycnaBANMBaOT NPOCTPAHCTBEHHYO HEOAHOPOAHOCTb BbiNaAEHUN 3arpsasHUTENel oT YepeneTcKom
P3C.

MpoBeAeHHble MCCNeaoBaHMA MOKasanu, YTo MOCTYMJIeEHWE AbIMOBbIX BblIBPOCOB M fieTyyeir 30Abl C
Yepenetckon MPIC npuBOAUT K YBE/IMYEHUIO MWHEpanunsauum, BO3pacTaHMIO coaeprKaHuAa WMOHOB Ca®* u
rmapoKkapboHaT-MoOHOB B COCTaBe BOAOPACTBOPUMbIX COJIEM, W MoALWEeNaYnBaHUIO CHErosBbix BoA, MO
CcpaBHeHUIo ¢ GOHOBON TeppuTopueit. 3adpuKcMpoBaHoO, YTO NoALLeNauYnBaHNE CHEIOBbIX BOA, TECHO CBA3AHO C
yBe/IMYEeHMEM NbleBON Harpysku Bblbpocos Yepenetckon NPIC Ha naHAawadTbl.

YCTaHOBNEHO, YTO CyMMapHoOe 3arpA3HeHMe CHEeroBoi NblaM B 30He BO3aencTBMa TIC He npesbilaeT
AONYCTUMbIN ypoBeHb (Zc<20). 3arpasHeHne NblIeBON coCcTaBaAoLLel cHera cBasaHo ¢ V 1 Ni, noctynatoLmx
Nnpu CHUrAHUKU YrNa U masyTa, B MeHbluelr mepe co Pb, Zn n Sr. Hanbonblas nnoTHOCTb BbinageHun TM
npuypoyeHa K BocToKy oT T3C no HanpasaeHuUo atmocdepHoro nepeHoca. CymmapHbie BbinageHns TM c
Bbibpocamu YepeneTtckoit TPIC HUXKe AONYCTUMOrO YPOBHA 3KONOTMYECKOM onacHocTu (Z3<200).
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COBPEMEHHDbIE TEO3KO/IOMTMYECKUE UCCNEAOBAHUA AE/bTOBbLIX 9KOCUCTEM HOFA POCCUU
B KOHTEKCTE UX COMPAXEHHOCTU C PA3BUTUEM YPBAHU3UPOBAHHbIX TEPPUTOPUIA
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AHHOmayua. B csete onyb6/aMKOBaHHbIX PaboT reosKosOrMYecKas XapaKTepUCTUMKA [e/bToBbIX dKocuctem tOra
Poccun B KOHTEKCTE WX COMPAXEHHOCTU C Pas3BUTMEM YPOAHU3MPOBAHHbLIX TEPPUTOPUIN OTAMYAETCA HENnoNHOTOW. B
YaCTHOCTW, U3YYEHUA 3aCNYKMBAET BO3MONKHbIN ABYCTOPOHHWUI XapaKTep 3TOM COMPAMKEHHOCTM, @ TaKKe U3MeHeHue
3CTETMYECKUX U aKYCTUYECKMX CBOMCTB AeNbTOBbIX NaHAWadTOB M rOPOACKON cpeabl NpU NX B3aUMogencTsumu.

Knrouesoble cnosa: 6ubnmorpadpuyeckunini aHanms, genbrosble NaHAWwadTbl, ypboaKocucTeMbl.

MODERN GEOECOLOGICAL RESEARCH OF DELTAIC ECOSYSTEMS
OF THE RUSSIAN SOUTH IN THE CONTEXT OF THEIR CONNECTION WITH URBAN TERRITORIES DEVELOPMENT
A.V. Mikhailenko, D.A. Ruban
South Federal Universtiy, Rostov-on-Don, Russian Federation

Abstract. The research works, devoted to the geoecological characteristic of deltaic ecosystems of the Russian
South in the context of their connection with urban territories development are considered to be incomplete. The
possible two-way character of this connection, as well as changes in the aesthetic and acoustic properties of deltaic
landscapes and urban environment in the case of their interaction deserve particular investigation.

Keywords: bibliographic survey, deltaic landscapes, urboecosystems.

BoaHO-60/10THbIE pecypcbl ABAAIOTCA LLEeHHEULWNUM NpUpoaHbiM pecypcom KOra Poccmun. 3HaunTenbHas mx
YacTb CBSI3aHa C Ae/bTamMM KpPynHbIX pek [1; 8].

Mpu sTom AMbo B camux genbtax, 1Mb6o B HENocpeacTBEHHOW 6/M30CTN OT HMUX PAcnoaaratoTcs B TOM UK
MHOM Mepe KpynHble ropoga. B 3tolt cBs3M uenecoobpasHO roBOPUTb O COMPSAMKEHHOCTU 3BONHOLMU
OenbToBbIX 3KocucTem HOra Poccum ¢ passuTnem ypbaHM3MpOBaHHbIX TEPPUTOPUIA: aenbTta p. JJoH —r. PocToB-
Ha-[oHy (1125 Tbic. yen.), aenbta p. Bosra —r. ActpaxaHb (533 Tbic. Yen.), aenvta p. KybaHb — r. CnaBAHCK-Ha-
KybaHu (66 Tbic. Yyen.) n r. Temptok (40 Tbic. yen.), genbta p. Tepek —r. Kusnsp (48 tbic. yen.). ConpaKeHHOCTb
3Ta MOXEeT HOCUTb Pa3/IyHbIN XapaKkTep. B ogHUX cnyyanx pedb naet ob "mHtepseHuumn" ypbaHnM3MpoBaHHOM
cpeabl B npeaenbl AenbTbl, Torga Kak B apyrux — o6 "yaaneHHom" BauAHMKM ropoaoB. WU3yyeHue
COOTBETCTBYIOLWMNX MEXAHU3MOB ABAAETCA BakKHON 3agaveilt. Llenbto HacToswel paboTbl ABASETCA KPaTKUi
KPUTUYECKMUIA aHa/NIN3 COBPEMEHHbIX Fe03KON0MMYECKMX UCCAeaoBaHUIA AeNbToBbIX 3KocucTem HOra Poccuum B
KOHTEKCTE 13 CONPAKEHHOCTU C pa3BUTMEM YPHaHU3UPOBAHHbIX TEPPUTOPUIA.

Bbin ocywecTtsneH nogbop 6ubnumorpaduyeckon MHbopmaumMn Mo U3ydaemon Tematuke. [pu sTom
NPUOPUTET OTAABANCA CTaTbAM B Hay4HbIX XypHanax, T. K. B COBPEMEHHON HayKe MMEHHO OHM BbICTYMaloT
OCHOBHbIM pe3ynbTaTOM UCC/IeloBaHNI U GOPMUPYIOT BaXKHENLLIMIA KaHan pacnpocTpaHeHua MHbopmaLnu.

CKoMnuaMpoBaHHaa MHpoOpMaLMa CBMAETENbCTBYET O TOM, UYTO WUCC/efloBaHWe Haumbonee 3HaAUYMMbIX
AenbToBbIX 3KocucTem HOra Poccumn Beaetcs HeaOCTaTOUHO aKTUBHO. Mo 6ONbLWNHCTBY U3 HUX 3a NocaefHune
rogbl 661710 0Ny6/1MKOBAHO CPAaBHUTE/IbHO OrPaHUYEHHOE YMCIo PaboT — Kak NpaBuno, ABa Tpu gecatka. Mpu
3TOM MX TeMaTMKa OKa3blBaeTCA reTeporeHHoM W AUKTYeTCS JIOKa/NbHbIMM O0COBeHHocTAMK. Hanpumep, B
cnyyae genbtbl p. KybaHb 3HauMTenbHOEe BHMMaHWE yAensaeTcs COCTOSHUIO OKpy:Kalolwel cpedbl B CBA3U C
pPUCOBOACTBOM.

MN3yyeHne Ke COMpAXKEeHHOCTU AenbToBbiX 3Kocuctem HOra Poccum ¢ passutmem ypbHaHM3MPOBAHHbIX
TEPPUTOPUIN — pefKas TeEMa UCCAef0BaHMIA. ITO BeCbMa HEOXNAAHHO B CBA3K C TEM, YTO BAUSHME TOPOLOB Ha
COCTOAHME OKpPYKatoLLel cpeapl B AeNbTax KPYMHbIX PEK B AaHHOM PermoHe 04eBUAHO.

Ons penbtbl p. [JOH 3arpAsHEHWEe TAMKENbIMW MeTasNamMu, MNOCTYNnawwWMMnU B T.4Y. C TEPPUTOPUM
r. PoctoBa-Ha-[loHy, obo3HayeHo B paboTtax T.M. MuHkuHo u gp. [5], A.H. TkaueHKo u gp. [9]. Mpu atom
N3y4yeHMe PTYTU B MOYBAX N AOHHbIX OT/IOKEHUSAX, BbINOAHEHHOe B paboTe [6], N0O3BONMAO HAMETUTL AelCTBUE
CNOXHOT0 MexaHM3Ma CaMOOYMLLEHUS AeNbTOBOM 3KocucTembl [7; 11]. UHbIMU CnoBamm, CONPAXKEHHOCTb B
AaHHOM C/ly4ae OKasblBaeTcA [BYCTOPOHHEN, T. €. MMEeT MeCTO He TO/IbKO 3arpA3HeHne, HO U MO3UTUBHOEe
B/IMAHME CaMOW [1e/1bTOBOM 3KOCUCTEMbI Ha COCTOSIHUE OKpPYrKalolLlel cpeapl B HeNnocpeacTBeHHOW 61M30CTH
OT KpynHoro ropoaa.

B penbTe p. Bonra aHanuM3MpoBanoCb COCTOAHWE OKpy)Kalollei cpeapl B CBA3M C PasBUTUEM
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ypbaHusnpoBaHHo TeppuTopuu r. ActpaxaHb [3]. Mpwu atom B.B. 3aH03MH 1 gp. [2] npocnegmnmn aBoaounO
ypboaKkocuctembl.

Ons penbtbl p. KybaHb yCTaHOBAEHO 3arpsA3HeHUEe TAMKENbIMM MeTanlaMn CO CTOPOHbI T. TemptoK [9].
Kpome Toro, 66110 BbINOJIHEHO U3YyYeHUE IKOOMMYECKOro CoCToAHUA p. MNpoToKka B r. ChaBaHCK-Ha-KybaHu ¢
BbISIBJIEHMEM KHOUYEBbIX OCOOEHHOCTEN pPa3BUTMA NIOKasbHOW ypboakocuctemsl [4]. HakoHew, ans genbtbl p.
Tepek paboT nNo paccmaTpuBaemoi TeMaTUKe He 0OHapyXKeHo.

Kak MOXHO yBUAETb, OCHOBHOM aKLEHT B Y)Ke BbINOJIHEHHbIX UCCNeA0BaHUAX CAENAH HA COCTOsHWe
OKpy:Katowen cpeapl, NyTax 3arpasHeHus. [py 3ToOM nNoATBEpPXKAAEeTCA Ha/auuMe [AByX BapWaHTOB
COMpPSAMKEHHOCTN, OTMEYEHHbIX Bbie («MNPOHUKHOBEHWEY» U «yAaneHHoe» gelcteue). [Mpeanaraembie
YyYeHbIMU 0OBACHEHMA U MOAENN MMEOT 3a4acTyto AOCTaTOMHO NPOCTOM, OTYACTU AarKe YNnpOoLWEeHHbIA BUA.
BHe wuccnepoBaTtenbckoro ¢oOKyca OCTaloTcA Apyrue BaKHble BOMPOCHI, CBA3a@HHblE C ABYCTOPOHHMM
XapaKTepoOM COMPAMKEHHOCTU, KOMMIEKCHOCTbIO B3aMMOAENCTBUIN AeNbTOBbIX 3KOCUCTEM U YPOO3KOCUCTEM,
pa3Hoobpasnem BAUSHUA rOPOA0B Ha COCTOSAHUE AeNbT (He TONbKO YPOBHA 3arpA3HEHHOCTM BOAbl U NOYB, HO
TaKXXe U3MEHEHMIN PacTUTENbHOTO U XMBOTHOTO MMUpPA, CaMOM CTPYKTYPbl U NPUHUUNOB GYHKLMOHMPOBAHMUSA
NaHawadToB) U T. 4. He meHee Ba)KHbl NPUKNaAHble acrneKkTbl Npobaembl. B yacTHOCTKU, U3ydyeHUs Tpebyet
M3MEHEeHMe 3CTETUYECKUX CBOMCTB AENbTOBbIX NaHAWadTOB U rOPOACKON cpedbl B YCNOBUAX CONPAXKEHHOrO
pa3BuTMA. B HactosAwee Bpema 3apyberkHbIMW MCCNedoBaTENAMM AKTUMBHO M3y4aloTcs T.H. «3BYKOBble
naHgwadTel» [10; 12]. BnonHe o4yeBMAHO, YTO COMPAMEHHOCTb AEe/IbTOBbIX dKOCUCTEM U YpbHO3KOoCUCTEM
MEHSET COOTBETCTBYHOLLME UM 3BYKOBbIE NaHALWAPTbI, YTO TAKKE 3aCNYKUBAET U3YUYEHMUA.

CKasaHHoOe Bbile CBUAETENIbCTBYET O TOM, YTO Fe03KON0rMYEeCKaa XapaKTepUCTUKA 4e/1bTOBbIX IKOCUCTEM
HOra PoccuM B KOHTEKCTE UX COMPSKEHHOCTU C pasBuUTMemM ypbaHU3MpPOBaHHbLIX TEPPUTOPWUI OT/IMYaEeTCH
3aMeTHOM HEeno/IHOTOW. 3TO CTOMT pPacCcMaTPUBaTb B KayecTBe CYLLECTBEHHOro BbI30Ba, T. K. 6e3 [f0MKHOro
Hay4yHOro o60CHOBaHUSA HEBO3MOXKHO MMUHUMU3NPOBATb MOCAEACTBUA «UHTEPBEHLUUY» TOPOACKON cpeabl B
OenbTbl PeK, KoTopaAa npeacTaBAnaeTcs HeusbeHoOM B cpeaHe- WM AO/NTOCPOYHON MEepPCneKkTUBAX.
NccnepoBaTenbCKUM aKLEHT [OJIKeH ObiTb CMelleH C u3yyeHua ypbOaHU3MPOBAHHbLIX TEPPUTOPUI Kak
WUCTOYHUKA 3arpAsHEeHWs AefbT Ha aHanu3 «rAybMHHbIX» MEXaHM3MOB WX COMPSKEHHOCTW, 4YTO, B CBOIO
oyepeab, TPebyeT KOMMIEKCHOIO MOAE/NIMPOBAHUSA YCTPOMCTBA U GYHKUMOHMPOBAHUSA KaK [AeNbTOBbIX
3KoCUCTEM, TaK U ypbo3sKocucTeM.

UccnedosaHue 8binoanHeHo rpu noddepxcke [paHma lNpe3udeHma
P® MK-6548.2018.5 (A.B.M.).
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YCTOMYUBOE PA3BUTUE FOPOAA: POJIb OTKPLITOIO NPOCTPAHCTBA
H.A. Hap6yr
NHCTUTYT BOAHbIX M 3KoNornyeckmx npobaem ABO PAH, r. Xabaposck, P
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AHHOTauma. CyllecTsylollee 30HMPOBAHWE  OTKPbLITOTO  MPOCTPAHCTBA FOPOACKOW  TEPPUTOPUM  HOCUT
He 3KOJIOMMYECKUIA, @ CAHUTapPHO-TUTMEHMYECKUI XapakTep. OHO He oTBeYaeT TpeboBaHMAM YCTOMYMBOrO Pa3BUTUA, TaK
KaK He BbiaBAseT cpegodopmMmupytolme n cpegoctabunmsmpyrowme pyHKLUM 3eMeb.

KnioueBble cnoBa: 30HMPOBaHUE, 3EM/IM IKONIOTUYECKOTO Ha3HaYeHUA.

SUSTAINABLE DEVELOPMENT OF THE CITY: THE ROLE OF OPEN SPACE
N.A. Narbut
Institute of Water and Ecological Problems FEB RAS, Khabarovsk, Russian Federation

Abstract. The existing zoning of the open space of the urban area is not ecological, but sanitary and hygienic. It does
not meet the requirements of sustainable development, since it does not reveal the environment-forming functions and
functions that stabilize the environment of lands.

Keywords: zoning, lands of ecological purpose.

AKTyaNbHOCTb UCCeA0BaHNA BONPOCOB YCTOMYNMBOrO Pa3BUTUA TOPOAOB AeKNapnpyeTca odULNANbHBIMM
AOKYMeHTaMn pas3inyHoro ypoBHA (KoHuenuus nepexoga P® K ycroitumsomy passutuio, 1996;
dKonorndyeckan AoKTpuHa PP, 2002; MNpagocTponutenbHbiin kogeke PO, 2017; Cammut OOH, 2015 1 ap.).

Ba)KHeMWwnit Kputepuii yCTOMUMBOro Pas3BUTUA B MUpPe — AOCTUNKEHUE cTpaTernyeckoro b6anaHca mexay
OEATENbHOCTbIO YeNN0BEKA U BOCNPOU3BOAALLMMMN BO3MOXKHOCTAMMK Bruocdepbl.

Mpu peweHnn 3ToM npobnembl HEOOXOAMMO B METOAO/SIOTMYECKOM OTHOLIEHMM OMMPATbCA Ha
bYHOAMEHTaNbHYIO Hay4YHYIO OCHOBY 3KO/IOTMYECKM YCTOMYMBOrO Pa3BUTUA. TaKo OCHOBOM ABAAETCA TeopuA
6MOTUYECKOW perynsummn okpykatowen cpeabl [1]. Teopua yTBEpPrKAAET, «4TO HE MOXKET ObITb YCTOMUYMBOM
OKpyKatowen cpeapl (a, cnegoBatenbHO, U YCTOMYMBOrO Pa3BUTUA), €CAM UMBWMAM3ALMA He BOMAET B
BblAENIEHHbIA eli BUoChEepPHbIN SHEepPreTUYECKUA KOpUAopP, XapaKTEPUCTUKM KOTOPOro B MPUHLMMNE MOMKHO
BbIPAa3UTb Yepes COOTHOLIEHME TEPPUTOPUIN C HAPYLLEHHBIMU U HEHAPYLIEHHbIMU TeppuTopuaMKy [3, c. 108].
To ecTb OCHOBHOe TpeboBaHWe ANs LeAn YCTOMYMBOrO PasBUTUA TOPOACKOW TEPPUTOPUWN — HANMuMEe U
06YCTPOIACTBO OTKPBLITOro (HE3aCTPOEHHOr0) MPOCTPAHCTBA B €€ FPaHMLLax.

OTKpbITble MPOCTPaHCTBA ropoga — 3TO MNPUPOAHbIE, MPUPOAHO-AaHTPOMOreHHbIE U AHTPOMOreHHbIe
NaHawadTHbIE KOMMEKCbI, BKAKOYAIOLWME TEPPUTOPUM, MOKPLITbIE 3€/1€HBIMM HACAKAEHUAMU BCEX BUAOB
Nnosib30BaHUA (06LLero, orpaHUYeHHOro, cneyuManbHoro). Kpome Toro, ctofa BXOAAT BOAHblE MPOCTPAHCTBA,
nycTblpW, CBasIKK, BbipaboTaHHble Kapbepbl, oropoabl U T. 4. Maowaap 3TUX TEPPUTOPUIN B pasHbIX roposax
Konebnetca B OonbWwWX Npegenax M 3aBUCUT KaK OT CTeNeHW OCBOEHHOCTM pernoHa (cTaporo, HOBOrO,
NUOHEPHOro), TaK U OT PerMoHanbHbIX ocobeHHocTel [5].

Tepputopua [danbHero BocToKa paccmaTpuBaeTCcA KaK perMoH HOBOro ocBoeHusa. [opogaa,
pacnonoXeHHble 34ecb B OTAMYME OT TOPOAOB CTAPOOCBOEHHbLIX PErMOHOB BbIAENAIOTCA PALOM
ocobeHHocTel. OgHa M3 HUX — HU3KOE KayecTBO FOPOACKOM cpeapl NPU HAMMUYMU 3HAUYUTENBHOFO OTKPLITOrO
npocTpaHcTsa [4; 2]. Tak, B XabapoBcke cBoboAHOE (HE3aCTPOEHHOE) NPOCTPAHCTBO 3aHUMatoT 42,4 % obuiel
naowagM ropoga, KOTopoe M/IoXo opraHuM3oBaHO. OCHOBHble npobnembl: HeAOCTAaTOMHOE KOJIMYECTBO
3e/1eHblX Haca)KAeHWn obuiero Nosb30BaHUA M HEPAaBHOMEPHOE WX pasmelleHue, Hosblias 4YacTb 0cobo
oXpaHsAeMmbIX NpupoaHbix TeppuTopuii (OOMNT) He coOTBETCTBYET CBOEMY HA3HAYeHMUIo, OTCYTCTBUE eAMHOW
cuctemMbl yyeTta, cbopa M nepepaboTKM OTX0A0B npom3BoacTBa M notpebneHuns, ¢yHKUMOHMPOBaHWE
HeBOCTPebOBaHHbIX aHTPOMNOrEeHHbIX KOMNIEKCOB (30/100TBasbl, MYCTbIPWU, CBANKM) U T. A.

YnydweHue 3KONOTMYecKoW 06CTaHOBKM B ropogax Poccum  ocywectBasetca  BbINMOJHEHWEM
MepPOoNPUATUIA, NPeAYCMOTPEHHDBIX 3KOJIOTMYECKMMM NPOrPaMMaMM, KOTOPblE PELUAloT TaKTUYECKME 334auM.

19



CTpaTerMyeckmMe 3ajayn OpraHusauuMm TeppuTopuM TrOpoAOB OTpaxeHbl B TeHepanbHbIX MAaHax,
CKOPPEKTUPOBAHHbIX C CUCTEMaMW NPaBOBOro 30HMPOBaHMA. [0 3TUM AOKYMeHTam MpU 30HUPOBAHUMU
rOpoACKON TeppuUTOpUU BbIAENAT 6—7 30H, BK/OYAA PEKPeaLMOHHYIO 30HY, ABAAIOLLYIOCA OTKPbITbIM
npocTpaHcTBoM. B XabapoBcKe peKpeaumoHHass 30Ha BKAtodaeT OOMT, ropoackue napku, OGynbBapbl,
HabepeHble, pPeKpeauMOHHO-NaHAWAdTHbIE TEPPUTOPUM U  KOMIEKTUBHbIE cagbl. [lpuyem HOpMbI,
HanpaB/ieHHble HA ONTUMM3ALLUIO TOPOACKON cpeabl, (NNoWwaab 3eNeHbIX HaCaXKAEHUI 06LLEero Nob30BaHUS;
naowasb ropoACKMX W PAaMOHHbIX MApPKOB, BPEMA, 3a KOTOPOE MOMKHO A0 HUX [06paTbcA; CTPYKTypa
03e/IeHEHHbIX TEPPUTOPUIA U UX BNAroyCTPOIACTBO U T. A.) UMEIOT He 3aKOHOAaTe/IbHbIN, @ PEKOMEHAATENbHbIN
XapaKTep M NO3TOMY 3a4acTylo He cobntoaatoTcs. 9T HOPMbI, Kak 1 Hopmbl MAK v MNAB, onpeaensemble gns
COXPaHEHWA YA0BNAETBOPUTENBHOIO COCTOAHMA aTMOCPEPHOrO BO34YyXa, NOBEPXHOCTHLIX U MOA3EMHbIX BOZ, B
npeaenax ropoAcKoM YepTbl HOCAT CAHUTAPHO-TUTMEHNYECKMIA XapaKTep.

Ona nvu, NpMHUMaOWMX peleHusa, U ANAa HaceneHusa OyHKUMW 3emeNb TFTOPOACKOrO OTKPbITOro
NPOCTPAHCTBAa BOCMPUHUMALOTCA KaK MPUPOLOOXPAHHbIE U pekpeaumoHHble. OagHaKo gns Lenei ycTonumeoro
pa3sutMa ocoboe 3HavyeHMe npuobpeTatdT cpepodopmupyolMe U cpepocTabunmsmpyowme GyHKLMM
3emenb. 3emnn, obnagarowme aTUMU PyHKUMAMU, GOPMUPYIOT MUKPOKAMMAT, CNOCOBCTBYIOT COXPaHEHUIO
reHodoHaa 6uopasHoobpasma, Hambosee UEHHbIX 3KOCMCTEM, HA3eMHOW M no4yBeHHOW ¢ayHbl. OHK
YYaCTBYIOT B peryasaumm BETPOBOTO pexuma, ctabuamnsaumm kadectsa aTmochepHoro Bosgyxa, obecneveHunm
KauecTBa MNPUPOAHbIX BOA W HOPMANLHOIMO TrUAPOJIOTUYECKOTO pPEeXMMa, BbIMNOAHAOT 3PO3UOHHO-
cTabunumsmpytowyto, 3TaNoOHHYO W  ydyebHo-BOCMUTaTENIbHYIO YHKUMK, obecneuymBatloT KOMPOPTHOCTb
NPOXXMBAHUA N Ap.

Ona BbiABneHUA 3TUX OYHKUMIA HeobXxoAMMO NPOBECTU 30HMPOBaHWE CBOOOAHOrO NPOCTPaAHCTBA
rOpoACKOWN TePPUTOPUN HA APYFrO OCHOBE — 3KO0MMYECKOM. [pK STOM KaXKA0W BbIABNEHHOW rpynne 3emenb
npuMaaTh COLMANbHO-3KOIOMMYECKMI CTaTyC (cpenoobpasyolme, cpefocTabunnsmpytowme, pekpeaLmoHHbIe,
y4yebHo-BOCNUTATENbHbIE, NaHAWAdTHO-TEpAaNneBTUYECKME, 3TaNOHHble, U ap.). [Mpu 3Tom cnepyet
OTCNEXMBATH BbINOJIHEHME OCHOBHbIX GYHKLUMIM, BHOCA HEOBXOANMYIO KOPPEKTUPOBKY.

[na sToro Bce 3eman, obnagatowme 3KONOrMYECKUMU PYHKLMAMM, HEOOXOOMMO BbIAENUTL B OCODOYIO
rpynny 3emesib — «3eM/I 3KOJIOTMYECKOTro Ha3HAYEHUA» U YYNTbIBATb UX B FPaZLOCTPOUTENbHbLIX AOKYMEHTaX.
Ona uenei yctoMuMBOro pPasBUTUA TOPOACKOW TEPPUTOPUM BAXKHA He TONbKO 06LWas naowagb 3emesnb
9KONOrMYecKoro HasHayeHua, Ho N onpeaeneHHoe UX pacnonoXKeHue B yepTe ropoga. CTpyKTypa 3TUX 3emesnb
OO/KHa ObiTb NpeacTaBneHa «aApamuM» W CBA3bIBAOWMMKU UX «Kopuaopamu». Heobxoammo, 4TobbI
«KOPMA0PbI» NPUMbIKaAN K 60NbWMM U ManbiM BOLOTOKAM, BOAOOXPAaHHbIM 30HaM U BbIXOAWAN 3a Npeaenbl
rOPOACKOMN TEPPUTOPUN.

3eMNM  3KONOTMYECKOrO Ha3HAYeHMA NpPencTaBAAlOT OCHOBHOE 3BEHO B CUCTEME ONTMMAJIbHOWM
OpraH13auun TePPUTOPUN, NPEACTABAAIOLWLEN MOAENb, KOTOPAA A0/KHA ObiTb OPUEHTMPOBAHA Ha CHUMXKEHMUE
HeraTMBHOrO BO3AENCTBMA XO3ANCTBEHHON AEATENbHOCTU U 3PPEKTUBHOCTb BbINOAHEHUA 3SKONOTUYECKUX
bYHKLMN, TO eCTb COOTBETCTBOBATL TPEHOBAHMAM YCTOMUYMBOTO PA3BUTUA TEPPUTOPUMN.
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NPUPOAOOXPAHHAA TEMATUKA B OCBELLLEHNU OEATE/IbHOCTU OAO «PXXO»
(MO MATEPUANAM UHTEPHET-UCTOYHUKOB)
T.A. NaBnosa
CamapcKuii rocyaapCTBeHHbIN YHUBEPCUTET NyTel cooblueHus, r. Camapa, PO
vip.pawlowa222 @mail.ru

AHHOTaumMA. Ha OCHOBe KOHTEHT-aHa/In3a TEKCTOB HEKOTOPbIX OTPAC/IEBbIX CAUTOB KeNe3HO40POMKHOIO TPaHCcnopTa
BblAesieHbl TemaTuyeckne o06/acTM 3Konornyeckonm wHdopmauuKn, cBA3aHHble C obecneyeHMem 3KO/0rMYecKon
6e30MacHOCTH, COXpaHEHMEM W BOCCTAHOB/IEHMEM MPUPOLHbLIX CUCTEM, IKOMOFMYECKMM MnpocBeleHnem. MNpusoaatca
npUMepbl NPUPOLOOXPAHHON AEATENBHOCTU KOMNAHWUN.

Kniouesble cnoBa: OAO «PX», npupoaooxpaHHas AeATeNbHOCTb, 3Konormyeckan nHbopmaums.

ENVIRONMENTAL TOPICS IN THE COVERAGE OF ACTIVITIES OF JSC "RZD"
(ACCORDING TO THE INTERNET SOURCES)
T.D. Pavlova
Samara State Transport University, Samara, Russian Federation

Abstract. The thematic areas of environment information related to ensuring environment safety,preservation and
restoration of natural systems were indentified on the basis of the content analysis of the texts of some branch sites of
railway transport. Examples of environmental activities of the company are given.

Keywords: JSC "Russian Railways", environmental management, environmental information.

OeatenbHocte OAO «PXH[O», HanpasneHHasa Ha obecnevyeHWe nNepeBO3OK MACCAKMPOB M TPy30B, B
3HAUUTENbHOW CTENeHW CBA3aHa C UCMOJb30BaHMEM NPUPOAHbLIX PECYPCOB (3eMeNbHbIE, NeCHble, TONINBHO-
SHepreTUYeckne 1 Ap.) U BAUAHMEM Ha ypbHaHM3NPOBAHHbIE TEPPUTOPUN. BONBLLIMHCTBO KPYMHbIX CTaHLUNR,
MHPPACTPYKTYPHbIX OOBEKTOB PacnofioXKeHbl B YepTe ropoAoB, MHOTME M3 KOTOPbIX B HACTOALEe Bpems
NPeBPaLLAtOTCA B  TPAHCNOPTHble y3/bl, Xabbl, WHTErpupylowWwmMe pasandyHble BWuAbl TPaHCMNopTa:
aBTOMOOWIbHBIN, }Kene3HOAOPOXKHbIN, BOAHbIN, BO34YLWHbIN. OKa3biBadA 3aMeTHOE BAUAHUE Ha OKPYKAIOLLYHO
cpeay, Koprnopauma CTPEMUTCA K CHUMKEHUIO HEFAaTUBHOTO BO3AENCTBUA, peanmn3lysa 3KON0MMUYECKYO CTPaTErnio
[12], B TOM 4Kncne yepe3 COBEPLUEHCTBOBAHME TEXHMYECKUX CPEACTB M MPOLLECCOB, BHEAPEHME HAWUAYYLLNX
OOCTYMHbIX TEXHONOMMI [6], ynydlwleHne OpraHM3aLMOHHbIX acneKkToB AeATe/IbHOCTW, BbICTPAWBasA CUCTEMY
NPUPOLOOXPaHHOW AEATENbHOCTM Ha OCHOBE 3KOJIOFMYECKOTO MeHeZKMeHTa [4; 7], amkenampys o0b6beKTbl
HaKOM/IEHHOTO 3KOJI0rMYeckoro yuepba [8].

B Lenom »KenesHoA0pPOXKHbLIN TPAHCNOPT CYMUTAETCA OAHUM U3 Hanmbonee 3KONOTMYECKU YUCTbIX BUOOB
TpaHcnopTa. Cuctema MOArOTOBKM KaApoB A/1A KeNnesHOLOPOXKHOW oTpacau obecneumsaer cobntogeHue
NPUHLMMNOB KOMMNAEKCHOCTU, HEMNPEPLIBHOCTU U YHUBEPCA/IbHOCTM B OCBOEHWM 3KOJIOFMYECKMX BOMPOCOB
[1; 2] KaK B pamKax peannsaLmm OCHOBHbIX 06pa3oBaTe/IbHbIX MPOrPaMm, Tak U NPU NOArOTOBKE 3KONOrOB B
ob61acTu KenesHoAoPOoXKHOro TpaHcnopTa [3] U B paMmKax BHeayAUTOPHOM NPOEKTHON aeaTenbHocTy [5; 9].

B paboTte [11] noKasaHoO, 4YTO COBPEMEHHbIE CTYAEHTbI-}KENEe3HOAOPOXKHUKM [AOCTAaTOYHO 4YeTKO
bopMyNnpYOT CBOM 3anpoC OTHOCWUTENIBHO [AOCTYMHOCTM KAYeCTBEHHOM 3KONOTMYECKOW WHpopmaumu.
YAauHbIM  pelleHnemMm MOXHO Has3BaTb rpaduyeckuii moaynb Ha caite PRI «MpumepHbit pacyeT
3KOJIOTMYHOCTM MOE3AKN», KOTOPbIA MHPOPMMPYET NAcCaXKMPOB, CPABHMBAA BO3LENCTBME HA OKPYXKAIOLLYHO
cpeay pas/IMyHbIX BUAO0B TPaHCNopTa.

OnepaTMBHOCTb M KAYeCcTBO MPUPOAOOXPAHHbLIX PELIEHWUIN, NPUHUMAEMbIX CNELUANNCTAMU, BO MHOTOM
33aBUCUT OT NONIHOTbI U JOCTOBEPHOCTU IKOOrMYECKON MHPopmaLmK.

JNloAnbHOCTb e HaceneHua K NPOU3BOACTBEHHbIM OOBEKTaM B uepTe ropofa — OT [OCTYNHOCTU
MHPOPMaLUKM 0 MacluTabax 3KONOrMYecKoro BO3AeNCcTeumA.

MUcxopa 13 aToro Hamum Bbl1a NpeAnpUHATA NOMbITKA OLEHWUTb ACNEKTbI MPUPOAOOXPAHHOM AeATENbHOCTH
OAO «PXO» no maTepuanam, onybanmkosaHHbiM B Foa akonorum (2017) Ha uHTepHeT-pecypcax. Mcnonb3ya
MOWUCK MO KAOYEBbIM C/I0BAM, 3aro/IOBKM HOBOCTEN, KOHTEHT-aHAN3 TEKCTOB Ha caiTax rzd.ru, www.rzdtv.ru,
www.rzd-expo.ru/ecology/, www.gudok.ru/news/ 6binn BblaeneHbl ciaeaylolme TemaTUyeckue obnactu
npeacraBaeHHOM nHbopmauum (cm. Taba.).
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Tabnvua
TemaTtuyeckune 061acTu 3KONOrMYECKOM HPOPMaLUN

TemaTtnueckas obnactb Mpumepbl HaNoAHeHUA MHGopPMaumeit (3aronosku, undpbl, GakTbl)
1 2
MossbiwieHue ypoeHs BbIBPOCHI 3arpA3HAIOWMX BELWECTB OT CTaLMOHAPHbIX UCTOYHUKOB COKPALLEHbI

9Konozuyeckoli besonacHocmu Ha 4,7 %, OT nepeABUXHbIX UCTOYHUKOB — Ha 23,9 %, ypOBEHb 3MMUCCUUN MAPHUKOBbIX
Hene3HoO0OPOHHbIX MePeso30K | ra30B COKpALLeH Ha 2 %, cbpoc HeJOCTaTOUYHO OUMLLEHHBIX CTOYHbLIX BOA B BOAHbIE
00beKTbl CoKpalleH Ha 10,9 %, AoNA BOB/JEYEHUA OTXOLO0B BO BTOPWUYHLIN 060pOT
yBennyeHa Ha 15,9 %. 3a 2017 roa 3KONOrMYECKUMWU nabopaTtopuamu KOMNaHWUU
nposegeHo 6onee 145 Tbic. 3aMepPOB  Ha Pas3NMYHbIX 06beKTax. Ha npuopuTeTHble
3Kosormyeckne HanpasaeHns B 2017 roay 6bi10 HanpasaeHo okono 5 mapa. py6.

UNHeecmuyuoHHas PEKOHCTPYKUMA  OYMCTHbIX  COOPYMKEHMIA  NPOWU3BOACTBEHHbIX  CTOKOB
npozpamma «ObecrieyeHue NIOKOMOTUBHOMO Aeno MypmaHcK. CTPOMTENbCTBO OYMCTHLIX COOPYXKEHWIA Ha CT.
9Kon02u4ecKoli 6esonacHocmu» | XBOMHaA. PEKOHCTPYKLMA CBa/MKM A0 YPOBHA NOAMIOHA NPOMbILWAEHHbIX OTXO40B Ha
cT. OpcK. TexHWYecKkoe MepeBOOPYKEHUE OYUCTHLIX COOPYIKEHUI NPOMBILIEHHbIX
CTOKOB JIOKOMOTMBHOTO Aeno bekacoso.

CoxpaHeHue npupooHbIX KylibbllweBcKas KenesHas pgopora B 2017 rogy paspaboTtana COBMECTHble
cucmem, cokpaweHue MeponpuATUA C 0COBO0 OXpaHAEMbIMW MPUPOAHLIMU TEPPUTOPUAMM, KOTOpPbIE
nompebneHua pecypcos nepecekaeT Aopora: HauMOHaNbHbIM napk «Camapckan Jlyka», HauMoHaAbHbIA NapK

«HuKHAA Kama», «HOXKHO-ypanbCKUN FroCyAapCTBEHHbIA NPUPOAHbIMA 3anoBEeAHUKY.
OAO «PXO» ueneHanpaBneHHO peannsyeT Mepexos Ha KenesobeToHHoe
nogpenbcoBoe ocHoBaHue. B 2017 rogy ynoxeHo 6osee 3 MAH KenesobeToHHbIX
wnan. MpoTAXKEHHOCTb NYTU Ha TaKMUX Wnanax — 84% oT ob6LLei NPOTAKEHHOCTU BCeX
rnaBHbIX nyTen. ExxerogHo Jopora NpPUHMMAET yvyacTue B akumm «Yac 3emnu», Bo
BPeMA KOTOPOW OCTaHaBAMBAOTCA MaHEBPOBblE TEM/I0BO3bl, CHUXKAETCA MOLLHOCTb
KOTeNbHbIX, OTK/OYAETCA AeKOPaTUBHAA NOACBETKA Ha BCEX BOK3anax.

BoccmaHoeneHue necos OAO «PX[» aKTMBHO Yy4acTBYeT B aKLMAX NO BbiCagKe CAXKEHLLEB LEPEBLEB.
BecHOM M oceHblo ToNbKO paboTHMKamu KylbblleBCKON KenesHol goporn 6biio
BbICaXKeHO 0Koa0 108 TbiC. caxkeHLeB.

JKonoauveckoe B TeyeHne 2017 roga B noe3gax nNpUropogHoro coobuweHns 6Hbian
npoceeuweHUe pabomHuUKo8 u OpraHuM3oBaHbl  TPaAHCAAUMM  MHPOPMALMOHHBLIX  ayguo-poankoB 06  ocobo
HaceneHusa OXpPaHAEMbIX NPUPOAHbIX TeppuTopusax. OPopMIeH 3KOOrMUYECKUA IN1eKTponoess,

Kypcupytowmin no mapwpyty Camapa — CbizpaHb — Camapa. B Hem Mcnonb3oBaHbI
nnakatbl W ApyrMe cCpeactBa HArNA4HOM arvTaumu, KOTOPble WM3rOTOBNEHbI W3
3KO/I0MMYECKUN YMCTbIX MaTepMasos M NpM3biBatoT 3a60TUTbCA 06 OKpyrKatoLwen cpeae.
B nyTn cnepgoBaHMA NaccaXkKMpbl MOTYT O3HAKOMUTLCS C SKOOTMYeCcKon o6cTaHOBKOM
Ha »XeNe3HO4OPOKHOM TPaHCNOpPTe, HOBbIMW paspaboTKamu B cdepe CHUKEHUA
HEeraTMBHOIO BO3AENCTBUA Ha OKPYHKAIOLLYIO cpeay.

Paboma ¢ demckKoli u TpaZMLUMOHHbIE NPUPOAOOXPAHHbIE COLMANbHO-0Opa3oBaTeNbHble MNPOEKTbI
mosnodexcHol aydumopueli «JKonATa-gowkonaTar», «dkonara» n «Monoable 3aWMUTHUKKN Npupogbl». Byknet o
NPUPOAOOXPAaHHON AeATe/IbHOCTM, MPOCBETUTE/NIbCKME NAaKaTbl 06 3KO/IOrMyeckom
LeATeNbHOCTU ANA pa3MeLleHMa Ha obbekTax MHpacTpyKkTypbl OAO «PHKAO». Jlekuuun
no BOMPOCam paLMOHANbHOIO NPUPOLONONAb30BaHMA U 0becneyeHMA SKONOrMYECKoM
6e3onacHocTn. OBHOBNEHME IKCMO3MNLMM BaroHa «IKON0IMA 1 aHeprocbepekeHne» n
OpraHusauma MnocelleHna NepesBuKHOTO BbICTaBOYHO-/IEKLMOHHOTO KOMMJIeKca Ha
TeppuTopun cybbektoB Poccuiickort Pepepaumm B Lenax nonynspusauum  u
pacnpoCTpaHEeHUA SKONOTMYECKUX SHAHWN.

B LeNOM MOMKHO OTMETUTb, YTO pasmelllaemasn KoMnaHuen «PX/O» B MHTepHeTe MHPOPMaLMA AaNeKo He
Bceraa yaobHa A4nA 03HAKOM/IEHMA U OCMbIC/IEHUA: MHOTME CyllecTBeHHble $GaKTbl HaXOAATCA B TEKCTOBOM
BMAE BHYTPU OTYETHbIX AOKYMEHTOB, M306MAYIOT cneumanbHOM TepmuHonornei u undpamu. Mostomy ana
yayyweHns WMHOOPMUPOBAHUA HaceneHus — MNOTeHUMaNbHbIX nonb3oBaTeneit ycnyr OAO «PXO» —
npegnaraeTcd  MCMNOJb30BaTb COYETaHME TEKCTOBbIX W rpaduuyeckMx BaAPMAHTOB MpeaoCcTaB/ieHun
MHPOPMaLMK, aKLEHTUPOBATb BHUMaHME Ha 3HAaUYMMbIX paKTax yepes pasmelleHue 6aHHEepPOB Ha UHTEPHET-
CTpaHMLax, A06MBaTLCA 3aMHTEPECOBAHHOCTU NOJ/Ib30BATENEN B MOMCKE 3KOI0TMYECKo nHGopmaumm yepes
MHTEPAKTUBHbIE MOAY/Y, NPeAOoCTaB/eHNE BOSMOXKHOCTM y4acCTUA B KOHKYpPCaX U T. M. Xo4YeTcs HaAeAaTbCs, UTo
OAHON U3 NpUMOPUTETHLIX 33agay PXK[, ocTaHeTcA NPUMPOJOOXPaHHAA AEeATENbHOCTb U MUHUMMM3ALMA
HeraTMBHOIo BO34EMCTBUA Ha OKPY}KaloLWyLo cpeay.
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OCOBEHHOCTU ®OPMUPOBAHUA YPEOIKOCUCTEM PETMOHAJIbHOIO YPOBHA
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AHHOTaumA. Yp603KOCUCTEMbI OTAE/IbHbIX FOPOAOB PAaCcCMaTPMBAIOTCA KaK CBA3aHHble obpa3osaHuA Ha 6osee
BbICOKOM TAaKCOHOMMYECKOM ypoBHe. CTaBMTCA BOMPOC O PACCTOAHWUM MEXAY ropodamun ANs COXPaHEHUA MNoNnynsauui
KMBOTHbIX.

KntoueBble cnoBa: nonspusoBaHHaa buocdepa, NPUPOLHO-aHTPOMNOrEHHan AYeliKa

THE FEATURES OF FORMATION OF URBAN ECOSYSTEMS AT THE REGIONAL LEVEL
Yuriy V. Preobrazhenskiy
Saratov State University, Saratov, Russian Federation

Abstract. Urban ecosystem of some cities are discussed as related units at a higher taxonomic level. The issue about

the distance between the cities to maintain viable populations of animals is considered.
Key words: polarized biosphere, natural and human-induced unit.
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Bonpocbl pa3BuTUA YPOOIKOCUCTEM KaK CNOMKHbIX aHTPOMOreHHO-TPaHCHOPMMPOBAHHBIX CUCTEM
paccMaTpUBaloTCA, KaK MPaBuUIIo, Ha JIOKaIbHOM YpoBHe (YypoBHe, COBCTBEHHO, ropoAaa).

B AeNCTBUTENbHOCTM e, Ha 60J/iee BbICOKOM TaKCOHOMWYECKOM YPOBHE c/iegyeT pacCMaTpuBaTb
BOMPOCbI B3aMMOMNPOHMKHOBEHMA CETUM pacceNeHus W YC/IOBHO-HeHapyleHHbIX naHAawadToB. Bugumo,
OaHHbIM BONPOC NpUHaanexuT, B bonblueit cTtenenu, K chepe nccnegoBaHmim reorpados, a He 3Ko10ros. Tem
He MeHee, «BCTPaMBaHME» CUCTEMbI PACCENIEHUS B MPUPOAHYIO Cpedy MOXHO HabnopaTb Ha LOCTAaTOYHO
06LWMPHON TEPPUTOPUMK, UTO 3343ET PaMKy GOPMMPOBAHUA KOHKPETHbIX IOKA/IbHbIX ypbosKocHcTeM.

Hanbonee wu3BecTHoN reorpadmyeckoit paspaboTKo B 3TOM HAMNpPaBAEHUM ABAAETCS KOHUENUuus
«nonspmusoBaHHon buocdepbi» b.6. PogomaHa [6]. CyTb €€ MOXKHO BUAETb Ha pUCYHKe 1.

[aHHaa moaenb, 04HAKO, He CAMWKOM MONynApHa cpeAu COBCTBEHHO 3KO/0roB (MAW B NpuHUMNeE
3HaKoma um). B npuBeaEHHOM BMAE OHA CTAaBUT BONPOC O macliTabe PMCyHKa, O NAOLWAAN 3aKNIOYEHHDBIX B
TPeyro/fibHUKM aHTPOMOreHHOW AEATEeNbHOCTU «3eNEHbIX 30H», cBoeobpasHbix AdeeK. BepoATHo, cnegyet
33[aTbCA BOMPOCOM MWMHMMA/bHOW MAOWAAM apeanos, Heo6xoAMMOM ANA BOCMPOM3BOACTBA MONyAALUU
Pa3NMYHbIX BUAOB, CBOMCTBEHHbIX AaHHOM 30He.

YcnoBHble 0603HaYeHUs:

1 —ropog;
2 — CeNbCKOX03ANCTBEHHbIE 3eMU;
3 — nNapKW, NecHble U OXOTHWU4YbMU

X03AMCTBA, 3aKa3HUKY;
4 — 3anoBeAHUKMN;

5 — yTwauTtapHble goporu U
o6LLecTBEHHbIE LLEHTPbI;
6 —  TypuCTcKMe  poporm u

peKpeaumoHHble noceseHns

http://www.socialcompas.com/2016/09/20
/nekotorye-puti-sohraneniya-biosfery-pri-
urbanizatsii/

Puc. 1 I'IpMHu,mmaanaﬂ cxema nosapusoBaHHoOM 6uocdepsl

CornacHo bouapHuKkosy B.H. n Ervpgapesy E.l., BblAeNUBWIMM [A0/M HEHAPYLWEHHbIX Maowaaen no
perMoHam Poccuu, «.. 328 MUHMMANbHYK, HEHAPYLIEHHYI XO3AWCTBEHHbIM BO3LENCTBMEM TEPPUTOPUIO
BepyTcA y4acTKM naoLwaabio He meHee 50 Toic. ra (500 km?)» [1, c. 13]. ECAM NPUHATD MUHUMAbHYIO NAOLLAAbL
SKOCUCTEMbI, Ha KOTOPOI BO3MOMHO COXPaHeHWe MONYAALMM TeX MAM MHbIX BUAOB KMBOTHbIX, 33 50 KM?,
MOXHO ONpeaennTb Te PernoHbl CTPaHbl, A€ NAOTHOCTb OOLWECTBEHHOW [AeATENbHOCTM OCTaBAsAeT
BO3MOHOCTM CYLLECTBOBAHMA NOAOOHbIX HE3ATPOHYTbIX AYeeK. [ 3TOro HYXXHO, NpU NEPBUYHOM aHaANU3E,
paccunTatb TOT MMHUMYM PACCTOAHWIM MeXAy ropofamM, KOTOPbI NO3BOAAET «Pa3sMecTUTbCA» MaoLLaau
TaKoro nopsaaka. Hanpumep, Ana coxpaHeHWUA AYeiKMU naowaabio 500 KM® paccToAHUE MKy HaceNeHHbIMM
NMYHKTaMM [OMKHO ObiTb He meHee 25 KunomeTpos, a 4na 10 Tbic. km® 6onee 100. PesynbTaTbl NOAO6HbIX
BbIYMCNEHUI B APYIUX PACCMOTPEHHDBIX Cy4anax NpuBeaeHbl B Tabauue.

Tabnvua
B3anMmoCBA3b PACCTOAHMA MeXAY ropoaamm 1 NNOLWAALI0 HEHAPYLWEHHbIX AYeeK
PaccroaHue, Km Mnowagapb, KM’

10 79

20 314
30 707
40 1256
50 1963
100 7850

MpeactaBnsferca, UYTO TO/MbKO B OTAE/bHbIX PErMoHax ceBepa eBPOMencKon 4YacTu CTpaHbl MOTyT
0CTaBaTbCA HETPOHYTbIe XO3ANCTBEHHOM AEeATENbHOCTbIO AYEMKM AocTaToyHoW naowaan. OAHaKo toXKHee
rpaHULbl /JIeCHOM 30HbI, rAe fNaHAWadTbl CyWEecTBeHHO Mpeobpa3oBaHbl CEbCKOXO3ANCTBEHHOM
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OEeATENbHOCTbIO, YTO NOAPA3YMEBAET TAKMKE M NIOTHYIO CETb CENbCKUX NOCENIEHUA, MOMKHO BbIAENUTb AYENKM
CYLLEeCTBEHHO MeHbLUEeM naowagu.

Be3ycsoBHO, MOMMMO PUCYHKa pacceNeHnsa Henb3s He Y4uTbiBaTb cneumMduKy U HanpaBaeHne pasBuUTUS
3KOHOMWKM PErmoHa, SKCTEHCUBHbIN UAN Ke NHTEHCUBHBIV TUN Pa3BUTUA (CM., Hanpumep, [4]).

B AeNCTBUTENbHOCTM, Ha 3HAYUTE/IbHbIX M/OLWAAAX €BPOMencKon 4Yactu Poccum Bompoc cTaBuTcA B
KOHTEKCTe MMHMMANbHO HeEOBXo4MMOM NAoWaan pPacTUTENbHOCTHU, T. H. MPUPOAHO-IKONOMMYECKOro KapKaca,
BbINOHSAOWEro cpegoctabuansmpytowyto dbyHKumto. s mHorux cybbektoB PO (Hanpumep, CapaToBCKOM
06/1acTh) «... NepBOCTENEHHYH 3HAYMMOCTb B 3TOM CMbIC/IE MMEeT opraHusauma Komnnekca OOMT ¢
pPeXMMOM COBMECTHOIo NPUPOAOOXPAHHOIO U PeKPeaLMoHHOro NCMNOb30BaHNA KaK LeHTpoB MIK B A0MHAxX
pek (KOHKpeTHble NpeanoXeHnsa ana nolimbl Boarmn cm. B [2]).

Mpu 3TOM HeKoTopble uccieaoBaTen NPUXOAAT K HEeObXOAMMOCTU «... BKAKOYATb B TPAAMLMOHHbLIN
Habop NpupoaHO-3anoBeAHOro ¢oHJa He TONbKO 3TajIoHHble (MaKCUMMa/ibHO COXpPaHMBLLMECH) Y4acTKu
npupoaHoro naHawadTa, HO U X03AMCTBEHHO NpeobpasoBaHHble, obecrneynBan TeM CamMbiM €ro LesIoCTHOCTb
W NPOCTPAHCTBEHHYIO YBA3KY, a TaKXe Apyrne Heobxoammble CUCTEMHbIE NapameTpbi» [3, c. 5-6].

MpocTpaHCTBEHHbIE AacneKTbl B3aMMHOIO PACcnoNOXKeHNA NpenmMyL,ecTBEHHO aHTPONOreHHO-N3MEHEHHbIX
N YC/NIOBHO-HEHapPYLLEHHbIX NPUPOAHbLIX 30H MPOSBAAOTCA WU B npoueccax ¢parmeHTaunm naHawadros B
pesynbTaTe aHTPOMOreHHOW AeATeNbHOCTU, YTO OTCNEKMBAETCA Kak Ha MaKpoypoBHe (B npeaenax rpynn
PErnoHoB), TakK U Ha APYrMX YPOBHAX, B TOM YMUC/1e MUKPOYPOBHE. 34eCb peyb MOXET UATU O dparmeHTaumm
NPUPOAHO-aHTPOMNOreHHbIX CUCTEM B «maclwTtabe» arnomepaumun. M3yyeHue npoueccoB ¢parmeHTauumm
npeacTaBAseT CyLWeCcTBEHHbIN nHTepec (cm., nogpobHee, Hanpumep, [5]).

Cnucok nutepaTtypbl
1. BoyapHuKos, B.H. «/[lukasa npupoga» KaK cCTpaTerMyeckuii afemeHT npoctpaHctBa Poccmum / B.H. BoyapHMKOB,
E.l. Ermpapes // ActpaxaH. BECTHMK 3Koor. o6pasosaHusa. — 2017. — Ne 2 (40). — C. 11-21.
2. Bonkos, H0.B. KnoueBble 31eMEHTbI PErMoHanbHOro MPMPOAHO-IKONOTMYECKOrO KapKaca B AonuHe p.Boarm /
0.B. Bonkos, M.1O. MNpoka3os // leonorus, reorpadus n rnobanbHas sHeprua. —2011. — Ne 2. — C. 216-224.
3. Boskos, H0.B. CoBpemeHHble Noaxoabl U OCHOBHbIE MOHATUA TepPUTOPManbHOI oxpaHbl npupoabl // N3B. CapaTos. yH-
Ta. Cep. «Hayku o 3emne». —2012. - T. 12. —Ne 2. - C. 3-10.
4. NpeobpaxeHcKkuia, K0.B. TexHonornyeckoe pa3suTme B CUCTEMAX PerMoHaNbHOro Npupoaononb3osaHus // feorpadusa
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6. PogomaH, 6.6. TeppuTopuanbHble apeansl U ceTn. Ouepkn Teopetnyeckoii reorpadmm / b.6. PogomaH. — CMONEHCK :
OiKkymeHa, 1999. — 256 c.
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BO3AEMCTBME MECT OPTAHU30BAHHbIX CTOAHOK ABTOTPAHCIMOPTA
HA FrOPOACKUE SKOCUCTEMDbI
T.I. Myrauesa’, A.B. FanoHeHKo’, B.B. Myrayesa’
! lenapTameHT NpMPOAONOL30BaHMA U OXPaHbl OKpy»atoLLeii cpeapl r. Mocksbl, r. Mocksa, P®
’PoCCUINCKMI TOCYAaPCTBEHHDIN COLManbHbIN YHUBEPCUTET, I. Mocksa, PO
pugacheva_tg@mail.ru

AHHOTauMA. B cTaTtbe OMMCbIBAETCA COCTOSIHME TFOPOACKWMX MOYB, MCMO/b3YEeMbIX MOL aBTOMOOU/bHbLIE CTOAHKMW.
OnpepeneHbl GaKkToOpbl, KOTOPble MPU 3TOM OKa3biBalOT HEraTMBHOE BO34EMCTBME HA MOYBbI, MOYBEHHbLIX ObUTaTenew,
3e/leHble  HaCaXKAEeHUA  NpUeraloWmx  TeppuTopuii, a  TaKXKe  Mepbl MO  3aWwuTe  NOYBEHHOro
M PacTUTENbHOTO NOKPOBA YKa3aHHbIX TEPPUTOPUIA.

Kniouesble cnoBa: 3e/1eHble HacaKaeHUsA, KIKONapKOBKN», aBTOTPaHCMNOPT.

THE IMPACT OF ORGANIZED PARKING LOTS ON URBAN ECOSYSTEMS
T.G. Pugacheval, A.V. Gaponenkoz, V.v. PugachevaZ
1Department of Nature Management and Environmental Protection of Moscow, Russian Federation
’Russian State Social University, Moscow, Russian Federation

25



Abstract. The article describes the state of urban soils used for car parking. The factors which have a negative
impact on soils, soil dwellers, green plantation of surrounding areas, as well as measures to protect soil and vegetation of
the mentioned territories are defined.

Keywords: green spaces, "ecoparking", vehicles.

Mopn BAMAHMEM eCTeCTBEHHbIX U aHTPOMOreHHbIX GaKTOPOB IKOCUCTEMbI B FOPOAE MOTYT CYLLECTBEHHO
N3MeHATbCA. PasymHoe npupoaono/ib30BaHME MOMKET CrnocobCTBOBaTb AOCTUMKEHUIO HEoBX0oaMMbIX
pe3ynbTaToOB B YacCTU COXPAHEHWUA 3KOCUCTEM W UX OTAENbHbIX (GParmMeHTOB, HAMpPUMMeEp, TaKMUX Kak
03e/1eHeHHble TepPUTOPUMN.

Mpu 3TOM TEPPUTOPUN [OMMKHbI ObITb NOATOTOBNEHbI COOTBETCTBYHOLLMM 06pPa3somM 418 UCNOJIb30BaHUS
MX B COOTBETCTBUM C OYHKLMOHA/NbHbIM Ha3HayeHMeM, TeM camMbiM obecneymBaeTca COXPAaHHOCTb MecT
06uTaHMA KMBbIX OpraHMamoB. Kpome Toro, metonbl OMOMHAMKAUMM B COYETAHUM C XUMUYECKUMMU
nUccnefoBaHUAMMW  NO3BONAKOT BbIABUTb W3MEHEHWUA COCTOAHWMA TFOPOACKUX 3€EeHbIX HaCaXAeHUA U
onpeaennTb CTeneHb WX aHTPOMOreHHoM TpaHcdopmaumu. [opoackue noaynpuposHble 3KOCUCTEMDI
M3Ha4YaNIbHO OT/INYAIOTCA OT NPUPOLHbIX HapyLleHNnem cbanaHCMpPOBAHHOCTN OCHOBHbIX SKONOMMYECKUX FPyn
MWKPOOPraHU3MOB, KMBOTHbIX M pacTeHUn. OAHOBPEMEHHO, 3KONOTMYECKME HOPMbl ANA  Ha3eMHbIX
N3MEHEHHbIX 3KOCMCTEM MOKA TONbKO n3yyatoTca [1].

MocKBa, pacnosioXKeHa B CEBEPHbIX LUIMPOTaX, €€ IKONOIMMUYECKNE NPOBAEMbI CYLLLECTBEHHO YCAOXKHAOTCA
No NpUYMHE BO3HWKHOBEHWMA HeobxoammocTM obecneveHns GYHKUMOHMPOBAHUA KUBbIX OPraHU3MOB MpK
oTpuUaTe/IbHbIX TEMNEPATYPax OKpy)Kawolwen cpeabl. BoccTaHoBUTENbHblE MpPOLECCHl, CleAoBaTesbHO,
3aMegnaArTcA.

U3-3a NOroaHO-KAMMaTUYECKUX ycnosui HeobxoaMMbIM CTaHOBMUTCA MCnosb3oBaHMe
npoTMBorononéaHbix peareHTos (panee — MIP). Tak, B Mockse MIP npeacTtaBneHbl NPenMyLLECTBEHHO
XNIOPUOHOM TPYNNoi — peareHTaMM Ha OCHOBE X/IOPMAOB KaAbLMA, MArHWA, HaTPUA, KanuA, a TaKXKe WX
cmecsimun. OBWEen3BeCTHO, YTO X/IOPUCTbIA HATPUIM HeraTMBHO BO3LENCTBYET Ha KOPHEBYID CUCTEMY,
BEreTaTMBHble OpraHbl PacTeHWi, nNpuBoAAa WX K rnmbenu. MoHbl xnopa M HaTpusa TOPMO3AT npouecc
pacnyckaHusa noyek. CneacrTenem M3BbITOYHbIX KOHLEHTPAWMM CONEN B PACTEHUAX CYXKAT HEKPO3bl JINCTbEB
[2]. Takne nocneactsmna moryT 6biTb BbI3BaHbl HEHOPMUPOBAHHbLIM NpuMmeHeHuem MIP.

Ha mocKkoBckoi KonbleBoi astogopore (MKAL) npu ABUMKEHMM aBTOMOOUAEl Ha BONbLWNX CKOPOCTAX
npoucxoauTt BbibpacbiBaHWE COJIEBbIX a3’po3o/eit Ha pacctoAHne a0 100-200 m. [Mpu  coxpaHeHumn
cerogHsAWHero nosioxeHma B b6amkanwmne 5-8 net soonb MKAL moxkeT obpasoBatbca 110-KMnomeTtpoBsas
nycTbiHA 6e3 3es1eHbIX HacaxXaeHW. Bo n3berkaHne sToro exxerogHo NpoBoAUTCA 3aMeHa ra30HOB, AEPEBLEB,
KycTapHukoB. [lpumeHeHune TP Ha Tepputopun MOCKBbI BbI3BaNM aAHTPOMOreHHOe 3aconeHue u
noALenaymBaHmMe CHEXHOro NOKPOBa M NOYB.

Kpome TOro, Ha cerofHAWHUIN AeHb CyLLeCTBEHHOM ocTaeTcs npobaema 3arpssHeHWA noys H60abLUMX
ropoos BblIbpocamu aBToTpaHCNopTa. MOCKOBCKUIA PETMOH He ABAAETCA UCKIOYEHMEM.

B cTonnue OCTpO CTOMT BOMPOC C OpraHM3auMelt NAapKOBOYHOIO MPOCTPAHCTBA, 3aXBaTblBaloOWEro Bce
60nblue n 6oMblle FOPOACKMX TEPPUTOPUIA, B TOM YMC/E 33 CHET COKPALLEHMA NAOLLAAEN, 3aHATLIX 3e/1eHbIMU
HacaxkaeHuamu (puc. 1). CuuTaetca, 4UTO [JaHHy0 npobnemy NOMOryT pPeWUTb «3KOMAPKOBKU» —
noAvMaTUNeHoBana (UAn 6eTOHHAA) rasoHHaA peleTKa, Y/NOXEHHas Ha MOYBOTPYHT C WMCMNOSIb30BaHWEM
pa3IMYHbIX BbIPAaBHMBAIOLWMX NPOCAOEK MO NPUHLMMAY K MHOTOC/IOMHOIO NMpPOoray.
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B pe3ynbTaTe MCNONb30BaAHMUA MNOAUSTUNEHOBbIX MOAYNEN, HE PACCYMTAHHbIX HA BEC aBTOTPAHCMNOPTHbIX
CpeacT8 pPas/IMYHOrO KNnacca, MNOAMITUNEHOBbIE MOAYAM pPaspyllaloTcA, MpeBpawascb B  OTXOA4bl.
OAHOBPEMEHHO, B BEPXHWUA MNNOLOPOAHbIN CMOM B pe3y/nbTaTe 3KCMAyaTauMy aBTOTPaHCNoOpTa, nonagatoT
pa3/iNyHble TEeXHUYECKME KUAKOCTW, 3arpsA3HEHUs C MOAKPLIIKOB M KOprnyca aBTOMOOMAEN, a TaKxe
3arpsA3HeHHan CHeXHasa mMacca, Hanunwan Ha 6pbI3roBMKM aBTomobuneit U cogepxawas MIMP. B nepuog
CHeroTasHMa 3TU BellecTBa becnpensaTCTBEHHO MOMNaAatoT B NMOYBEHHbIE TOPU3OHTbI, YUYUTbIBAA CTPYKTYPY
«C/IOEHOTO NMpPOra» aBTOCTOSAHKMU.

O6LWMIN BUA, «9KOMAPKOBOK» B IETHUI WU 3MMHUI NepuUopbl Ha pUCYHKe 2.

Puc. 2. O6wmit BUA, «3KOMaPKOBKU»

Uenb paboTbl: nonyyeHe AaHHbIX O BO3AENCTBMM MECT CTOAHOK aBTOTpPaHCMOPTa Ha MOYBOTPYHTbI M
npuneralowme o3eqeHeHHble Tepputopun [pu  nNpoBeaeHUM UCCAeA0BaHWI  MNOYBOrPYHTOB  ABYX
«3KOMapPKOBOK» B /IeTHUI nepuon, 2016 r. (ydactkm 1, 2) otbupanucb npobbl Ha raybuHy 20 cm meToaom
«KOHBepTay». [nA cpaBHeHUA 6panucb ¢oHoBble MNPO6bI MOYB Ha TEPPUTOPUU, 3AHATON 3eNeHbIMU
HacaxgeHuamm B 50 meTpax OT rpaHuULLbl NAPKOBOYHOM 30HbI. [0 pe3ynbTaTam aHa/IMTUYECKOrO KOHTPOA, B
nccnefoBaHHbIX npobax MnoyB ABYX OOBLEKTOB MPEBbLIWEHUSA COCTaBUAM NO UMHKY M 6eH3(a)nupeny,
cooTBeTcTBEeHHO B 1,1 pasa, un 5,3 pasa. B uccnenoBaHHbIX npobax yposeHb PH konebancsa ot 7,47 po 8,2.
MHAEKC TOKCMYHOCTM TaKKe Bbile, YemM Ha PoHOBOM y4yacTke. CnegyeT yy4yecTb NPUPOAHO-KAMMATUYECKUe
ycnoBus (obunbHble ocagku netom 2016 roga).

JononHuTtenbHo, B 3uMHMN nepuog 2017 r. Ha AaHHbIX y4acTKax oTbupanu npobbl cHera, B KOTOPbIX
BblfiB/ieHO npucyTtctBue MNP (NnpoTMBorononeaHbix peareHTOB), KOTOpble, CKOpee BCero, B nepuog nocne
TAaAHMA CHEMHbIX MacCC OKaXXyTcAd B KOpHeobMTaemMoM MOYBEHHOM C/l0e, MO4, aBTOCTOAHKON —
«3KOMapKOBKOM». Pe3ynbTaTbl nabopaTopHbIX uccnegoBaHMt npob cHera oT 07.02.2017 noKasbiBaloT,
npesblweHns Hag GOHOM NOo caeayroWmMm nokasatenam: xaopugam (B 2000 pas), Kanbumio (B 162 pasa),
marHuto (B 58 pas), kanuto (B 6 pas), HaTputo (B 125 pas).

Pestomupys BbilleCKasaHHOe, credyeT OTMEeTUTb, 4YTOo npobnema pasmelleHUss aBTOTPAHCMOPTHbIX
CPEeACTB HA TEeppUTOPUM, 3aHATOM 3€NeHbIMU  HaCaXKAEHMAMM, a TaKXe WUPOKoe WCNoAb30BaHMe
«3KOMaPKOBOK» OCTaeTcA aKTya/bHOW. OIHOBPEMEHHO, NpPMU NPOEKTUPOBAHNUM BNaroycTPoCTBa ropoaCcKnX
TEeppUTOPU, cneayeT Yy4yuTbiBaTb HeraTUBHble MOCAEACTBMA OT  WUCMNOJIb30BAaHUA  «IKOMAPKOBOKY,
NnoAroToB/IeHHbIX 6e3 yyeTa TpeboBaHWUI NO COXPaHEHMIO 3e1eHbIX HacaXKaeHW, NoOYBEHHbIX opraHnsmos [3].
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NPOB/IEMA ABTOTPAHCNOPTHOIO 3ArPA3HEHUA YPBOCUCTEM
E.B. PaccaguHa
YNbAHOBCKUI roCyAapCTBEHHbIA YHUBEPCUTET, T. YIbAHOBCK, PP
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AHHOTauma. [peacrasneHbl pesynbTaTbl BUMOMHAMKAUMOHHBIX MCCNEAO0BaHMIA TOPOACKOM PacTUTE/IbHOCTH,
pesynbTaTbl aHa/nM3a Mo4yB, MPU/EralWmMX K aBTOTPacCe, Ha CoAepraHue BaNoBbIX U MOABUNKHbLIX GOPM TAMKENbIX
meTannos. CaenaH BbiBog 06 ypOBHe aHTPOMOreHHOW HarpysKku Ha ypbocuctemy.

KnioueBble cnoBa: buonHAMKauuaA, bepesa noBucCNanA, 3arpasHeHMEe aBTOMOOW/IbHbIM TPAHCMOPTOM, TAXKesble
MeTa/bl, TOPOACKUE IKOCUCTEMBI.

THE PROBLEM OF MOTOR TRANSPORTATION POLLUTION OF URBAN SYSTEMS
E.V. Rassadina
Ulyanovsk State University, Ulyanovsk, Russian Federation

Abstract. The results of bioindication studies of urban vegetation, of analysis of soils adjacent to the highway for
the content of gross and mobile forms of heavy metals are presented. A conclusion is drawn about the level of
anthropogenic load on the urban system.

Keywords: bioindication, birch dangling, transport pollution, heavy metals, urban ecosystems.

XMMMYecKoe  3arpAsHEeHWe  OKpy)Kalowel cpedbl OKasblBaeT BAMSIHME HA  COCTOAHME M
dYHKLMOHNPOBaHMe 060N 3KOCUCTEMbI, HO 0COHEHHO OHO OMACHO A/15 FOPOACKMX SKOCUCTEM.

Bo-nepBblX, MMEHHO B ropogax OTMEYaeTCA CaMblil BbICOKM YPOBEHb 3arpsA3HEHMA OKPY*KatoLWwen cpeapl
(Kak nNpaBWAO, OCHOBHbLIM 3arpsA3HUTENIEM BbICTYNaeT aBTOTPAHCNOPT); BO-BTOPbIX, FOPOACKME 3KOCUCTEMDI
b6onee yA3BMMbI, TaK KakK Ha HMX OKa3blBaeT BAMAHWE 3HAYMTE/IbHOE KOJIMYECTBO HeraTMBHbIX (aKTOPOB,
NMOMMMO XMMMYECKOTO 3arpsA3HEeHUA; B-TPETbUX, FOPOACKME 3KOCUCTEMbI HAMHOTO 6osiee 6eaHbl MO BUAOBOMY
COCTaBYy, YeM €eCTeCTBEHHble, U COOTBETCTBEHHO MOTEPs OAHOro-ABYX BMAOB CKa3bIBA€TCA Ha COCTOAHUM
AaHHOM 3KOoCUCTeMbl, TOrAa Kak B eCTEeCTBEHHbIX 3KOocMcTeMax Haubonee ysA3BUMMbIE BUbI MCUYE3AIOT,
NPaKTUUYECKU HE B/IMAS HAa COCTOAAHME SKOCMCTEMbI B LIe/IOM, KOTOpas A/nTelbHoe BpemMsa cnocobHa coxpaHATb
CNOCOBHOCTN K CAMOBOCCTAHOB/IEHUIO, B TOM YMC/IE U 33 CYET 3HAUYUTEIbHOrO pa3Hoobpasma BMAOB.

O6beKTOM Hallero uUccneaoBaHUs H6blIM HEKOTOPblE FTOPOACKUE IKOCUCTEMbI ropoaa YNbAHOBCKA, ANS
KOTOPbIX Bbl1a 0TMeUYeHa Hanbonbllas Harpy3Kka aBTOTPaHCMNOpPTa.

Mcnonb3oBanca MeTod aHanusza OAYKTYMpYOLEed acummeTpun 6bunatepasnbHbiX MOPEGONOrMYEecKnx
NPU3HAKOB Pas/IMUHbIX PaCTUTENbHbIX W KUBOTHbIX OPraHM3MOB, KaK MWHTerpajsbHblii NoOKasaTesb
3Konornyeckoro 6narononyuns 6uoueHo3a, OH B nocaeaHee AecATUIETUE LIMPOKO MNPUMEHSeTcA Ha
PErMoHasibHOM W JIOKaNbHOM YPOBHAX WCCNEA0BaHMA, TaKKe 3TOT MeToh pekomeHayetca LleHTpom
3KO/NI0rMYecKoi NoAnTnku Poccun.

B Hawmux uccnenoBaHUsXx OUOMHAMKATOPOM nABAANacb Gepe3a noBWUCAas, Kak BWUA YCTOMUMBBLIN K
HebnaronpuATHLBIM FOPOACKMM YC/IOBMSAM, KPOME TOro MOMHO NOo nATMGannbHOW LWKane crtabuabHOCTU
pa3BuTuAa, paspaboTaHHoi B.M. 3axapoBbiM, onpeaesinTb OTKIOHEHMUA COCTOSIHUA OpraHMama OT YC/I0BHOW
HOPMbI NO BE/IMYMHE UHTErPaNbHOro NoKasatens ctabuabHocTn passutusa [1].

B KauecTBe aHanM3Mpyemoro ydyactka 6binn BblbpaHbl 6epe3oBble HacaXKAeHMA BAO/Ib aBTOTPAcCChl Ha
ynnue OTpafaHan, B KayecTBe KOHTPO/IbHOIO yyacTka — bepesoBble HacaxkaeHus B napke «40 net BJIKCM».
MpoBeaeH MoppoMeETPUYECKMIA aHANIM3 MaTepuana, CoObpaHHOro Ha ABYX y4YacCTKax (B Kaxngolh Touke 6biio
cobpaHo no 200 nucTbeBs). B Hawem cnyyae MHTerpasibHbIM NOKasaTeNb CTabUAbHOCTM Pa3BUTUA NS NEPBOTO
y4yacTka paseH 0,047, a ansa stoporo — 0,040. Mo NATMOANNbHOWN LWKane OLEHKU OTKAOHEHUA COCTOAHMS
OpraHnsama OT YC/IOBHOM HOPMbI NO Be/IMYMHE MHTErpasbHOro noKasaTtensa cTabuabHOCTU Pa3BUTUA NEPBbIN
nokKasaTe/lb OTHOCUTCA K TpeTbemy 6any, UTo 03Ha4YaeT BbICOKOE 3HaUYeHue 3arpsasHeHus. Bropoli nokasaTenb
OTHOCUTCA KO BTOPOMY 6anny M 03HavyaeT, UTO pacTeHus, npouspacTaloliMe Ha 3TOM y4acTKe, UCMNbITbIBAOT
cnaboe BamMaHMe HebnaronpusaTHbIX GaKTOPOB.

Hanbonbluyto onacHOCTb B aBTOTPAHCNOPTHOM 3arpA3HEHUN NPeACTaBAAIOT TAXKENble MeTa/lbl, KOTOpble
HeraTMBHO BAUAIOT Ha (GM3MOJIOrMYECKMEe MPOLLECChbl PacTeHUN, MpeXae BCero, MHrMbMpyT GOTOCUHTES,
TaKXe OHW CNOCOBHbI BKAOYATbLCA B BUONOMMYECKUA KPYroBOPOT M HaKan/IMBaTbCA B OpraHM3me 4esioBeka,
NpMBOAA K cepbe3HbiM Npobiemam co 340p0BbeM, TaK Kak 06/1a4at0T OHKOreHHbIM 3dpdekTom [2; 3].
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PalloH Halwero uccnegoBaHMA OTAMYAETCA FYCTOWM 3aCENEHHOCTbIO, HA/IMYMEM HECKONIbKUX COLMANbHO
3HAYMMbIX 0ObBeKTOB (WKONA, [AETCKWMWA caf, ABOpeL, CnopTta, MOAMKAMHMKA), CUTYaUMA OC/OMKHAETCA
6/11M30CTbIO aBTOBOK3ana.

Ona noateeprKAEHUA AaHHbIX, MNOAYYEHHbIX C MOMOLLBbIO BUOMHANKALMOHHOW METOAMKM, HaMU TaKKe
NPOBOAMNACL OLEHKA COAEPKaHMUA BaNOBbIX U NOABUMKHBIX GOPM TAXKENbIX METAN/I0B Ha KOHTPOJIbHOM U
aHanM3Mpyemom y4acTtkax (Tabn. 1). UccnepoBaHne noys BAO/Ab aBTOMArMCTPann B 3aCBUAMKCKOM pailoHe
r. YnbaHoBcka (yn. OTpagHas) nokasasno npesbiweHne B Hux MAK no nogsukHon megu B 1,1-1,9 pas
(tabn. 1). MNpeBblweHU No NoaBUKHON popme LUHKa He 0BHapyKeHo.

UccnepoBaHMe noyB B 3aBOJIKCKOM painioHe (yn. OpeHbyprckas u napk 40 net BJIKCM) no BanoBbim
dopmam TM BbISBMIO HU3KME MX 3HayeHus, npesblweHun MK He oOHapyXeHO HM B Mo4YBax BAOJb
aBTOMarucTpasm, HM B IMCTbAX, MPOM3PACTalOWMX Ha 0boumHe b6epesbl (Taba. 1). CoaepkaHme TM B NCTbAX
onpefiensfiocb B KOHLLE BeretalMoOHHOro nepmoaa — B ceHTabpe 2017 roaa. Mousbl B napke 40 net B/IKCM no
CPABHEHMUIO C NPU/IEraloLLEN aBTOAOPOrON COAEPKAT MEHbLLE TAXKENbIX METANNOB, @ MUMEHHO: HUKena — B 1,3
pasa, UMHKa u cBnHua — B 1,5 pasa, mean — B 1,7 pas, kKagmma — B 2,5 pasa.

Tabnuua 1.
CoaeprkaHue Noasu»KHbIX U BaIOBbIX GOPM TAMKENbIX METANNIOB B BepxHem 10-Tn cm cnoe noYsbl
1 B IMCTbAX Bepesbl BAOIb aBTOMaructTpanam no ya. OtpagHas (2017 r), mr/kr

Taxkenble metannol Touku ot60pa npob no yn. OTpagHan CpeaHee
(TM) 1 | 2 | 3 | 4 | 5 3HauyeHue
MNoasukHble popmbl TM
Zn 2,2 2,5 2,8 2,5 2,5 2,5
Cu 5,8 3,3 5,9 3,4 2,0 4,08*
Banosble popmbl TM
TAMENbIE MeTanbl Y. Openbyprekas s 1 m ot Mapk 40 net B/ZIKCM, B NncTbn 6epesbl BAO/Ib aBTOTPACCHI
(T™M) aBTOAOpOMM
1 2 100 m oT aBTOAOPOTM no yn. OpeHbyprckas
Zn 31,6 42,6 25,0 9,1
Cu 22,6 31,0 16,0 3,0
Pb 17,4 23,0 13,0 0,085
Cd 1,2 1,8 0,6 0,016
Ni 14,5 17,8 12,7 0,020

*MpumedaHue: XUpHbIM WpMdTOM BblaeneHo npesbieHne NAK

Ha vyauue OTpagHas, B MecTe o0T6opa npob, 6blna noAacyMTaHa WMHTEHCUMBHOCTb ABUXKEHMA
aBTOTpaHcrnopTa 3a 4ac (T.K. yauMua C ABYXCTOPOHHUM ABUMKEHWMEM, TO MNOACUMTbIBANOCH [BUMKEHUe
TpaHcrnopTa B oboux HanpasneHusx). MpU 3TOM WMHTEHCUBHOCTb ABUXeHusa Ao 500 aBTomobunei B vac
onpeaenanacb Kak Hu3Kasa, ot 500 go 1000 — cpepgHAaAa, cebiwe 1000 — BbiCOKaAa. BbliACHMAOCHL, 4TO
WHTEHCUBHOCTb ABMMeHUA Ha yauue OtpagHas coctasuna 1050 ep./uac, T.e. ABnAnacb BbiCOKOW. [Mpu
OMUCAHUM CTPYKTYPbl TPAHCMNOPTHOINO MNOTOKA Y4YUTbIBA/ZIMCb OCHOBHbIE KAaTEropum TPAHCMOPTHbLIX CPeacTs:
NlerkoBble aBTOMO6MAN, FPy30Bble aBTOMOOMAN, aBTOOYCbI.

CornacHo noayyYyeHHbIM AaHHbIM, 4014 IEFKOBOrO TPAaHCNOpPTA cocTaBMAa Ha yamue OTpagHaa — 52,2 % ot
obLero NOToKa TPaHCMNOPTHbIX CPEACTB, TAXKENbIX U CPeAHUX FPy30BbIX aBTomobunel — 37,3 %, aBTobycos —
10,5 %.

Takum obpasom, BUOUHAMKALMOHHbIE AaHHblEe NOATBEPKAAKTCA AAHHBbIMU XMMUYECKMX UCCAea0BaHUM
Mo YPOBHIO 3arpA3HEHHOCTM TEPPUTOPUIA aBTOTPAHCMOPTOM.
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PA3PABOTKA 3KONOMMMYECKUX NPOrPAMM roPOA0B N UX NPUTOPOAHBIX 30H
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AHHOTauma. YpbaHuzaums npeobpasyeT OKPYKaloLly NPUPOAHYIO cpendy, 3aTparMBaeT COCTOSIHME 340POBbA
HacefieHMA ropoaoB M NpUAeraloWmnx TeppuTopuin. MpeanoKeHHbI MeTo4010rMYEeCcKMiA NOAX0L Ha OCHOBE KOHUEeNnuum
KauyecTBa KM3HM KaK FNaBHOIO COLMANbHOIO OPUMEHTUPA M MPOCTPAHCTBEHHOrO NoaxoAa nomoraet cGpopmyMpoBaTb
nporpammy ynpasaeHuUa 3K0J0MMYecKoin cuTyaumeit ropoaos 1 UX NPUrOPOAHbIX 30H.

KnioueBble cnoBa: sKosornyeckne nporpammel, ypbaHmsaums, ropoga, NpUropogHble 30Hbl, CoLManbHO-3KOM0ro-
3KOHOMMYECKME OODBEKTDI.

THE DEVELOPMENT OF ENVIRONMENTAL PROGRAMS OF CITIES AND THEIR SUBURBAN ZONES
S.N. Sokolov
Nizhnevartovsk State University, Nizhnevartovsk, Russian Federation

Abstract. The process of urbanization transforms the natural environment, affects the health status of the
population of cities and adjacent territories. The proposed methodological approach based on the concept of quality of
life as the main social reference point and a spatial approach helps to formulate the control program of the
environmental situation of cities and their suburban zones.

Keywords: environmental programs, urbanization, cities, suburban areas, socio-ecological-economic objects.

JKONOTNYECKUIN KPU3UC MOABAAETCA B YCTOMYMBOM HAPYLIEHUMM pPaBHOBECUMA MeXay obLliecTBom W
npUpPoaoON nNpoABASETCS B [Aerpajauuu  OKpPYKalowen npupoaHoM cpedbl, C OZHOM CTOPOHbI, U
HEeCcnocobHOCTbIO YNPaBNEHYECKUX CTPYKTYP BbIATM W3 CO34ABLUErocA MOJIOMKEHMA UM BOCCTAaHOBUTb 3TO
paBHoBecue, ¢ apyron [11]. Mporpecc B Hay4yHOM M TexXHONOrMYeckux cpepax cosgaeT NpPeanocbiikM Ans
nepexoga K HOBOMY 3Tany pelweHus npobsem oxpaHbl ropoACKON cpenbl, MOBbLIWEHUSA KAYecTBa KU3HU
HaceneHus. [lna atoro TpebyeTca nposeneHWe r1yboKOro M MOHOMO y4yeTa COLMabHbIX M SIKOHOMUYECKUX
dbakTopoB pasBuTMA obwecTa. NpumeHAeMble B NPAKTUKE IKOIOMMYECKMX UCCea0BaHUIit nokasatenm MAK n
NOB xapakTepusyloT B 60/bluet Mepe MCTOYHWMKM 3arpsasHeHus NPUPOAHOW cpendbl, YeM peasbHble
COLMA/bHbIE, SKOHOMUYECKME U IKONOTMYECKME NOCNEACTBUA O/ HaceneHua oT HeBNaronpuUATHbIX YC0BUIA
nsHu [8].

Mo Hawemy MHeHuto, H6osiee 0OOCHOBaHHbIM MPEACTABAAETCA WMCMNO/Ib30BAHWE KaTeropmm Kadvectsa
YKU3HU, KOTOPOe NPUHATO B paboTax coumanbHON HanpaBAeHHOCTU U TpebyeT yyeT He TO/NIbKO MOLLHOCTU
BO34ENCTBMA, HO U XapaKTepa, CMHEPIN3MA, NPOLO/IKUTENBHOCTU BO BPEMEHM, LIMPOTbl NPOCTPAHCTBEHHOIO
0XBaTa 30Hbl HEGNArONPUATHOIO BAUAHWA Ha KU3HEAEeATENbHOCTb toAel U T. 4. YKa3aHHaa MHGopMaums, Kak
NpPaBMIO, COAEPKUTCA B PA3PO3HEHHOM BMAE B PA3/IMYHbIX FOPOACKMUX KOMUTETAX U CAy»KOax.

MoBblWeHMe POSM TOPOAOB B KM3HM 0OLLECTBA, POCT YUCAEHHOCTU FOPOACKOrO HACeNeHUs B MUpe —
pe3ynbTaT MCTOPUYECKM C/IOMKMBLUEFOCA MNPOLECCA KOHUEHTPAUMU U UHTEHCUOUKALMW  NPAKTUYECKOM
aeAatenbHocTM ntoaei. YpbaHusauma NpuMBOAMT K KOHLEHTpAUWMW Hacenewua B ropogax, dopmupyetca
BbICLUMI, TOPOACKOW TWUM OPraHM3auumM NPOCTPAHCTBA ANA KU3HEAEeATe/IbHOCTM YeNoBeKa, MOBCEMECTHO
noJsiydaeT pasBuUTUE ropoacKkon obpas Xu3HM Yyenoseka. Mpouecc ypbaHM3aummn, o6ycnoBAEHHbIA pa3sBUTUEM
06LLeCTBEHHOIO MPOWM3BOACTBA M XapaKTEPOM COLMa/IbHbIX OTHOLUEHMIA OKasblBaeT, yCUAMBalOLLeecA W
Pa3HOCTOPOHHEE BAMSHME HA Pa3BUTME U pa3MelleHMe MPOoU3BOACTBA, Apyrne chepbl KU3HeLesTeNbHOCTH
06LLecTBa, U3MEHAN €ro CoLMaNbHO-9IKOHOMMUYECKYIO CTPYKTYPY U Aemorpaduyeckme nokasaTenn u ycnosus
Pa3BUTUA IMYHOCTY.

YpbaHusaumsa npeobpasyeT TaKKe U OKPYKatoLLYo NPUPOAHYIO Cpeay, 3aTparnBaeT COCTOAHUE 340Pp0BbA
HacefieHns ropoaoB U NPUIEraloWwmUx TePPUTOPUA. YeNoBEK UCMOb3YET OKPYXKaloOLLYI0 cpeay, BOB/EKas B
NPOM3BOACTBO HOBble MaTepuasibl, NPOHMKAET B HOBble 061acTU NPUPOALI M OCBAaMBAET UX A/ POCTa CBOEro
mMmaTepuanbHoro 6s1arococtoaHuna. YenoBeK BApPBAPCKM WCMONb3yeT AaHHble emy 6oratctBa. Ocobo
pacToYnUTENIbHO OH OTHOCUTCA K MPUPOAHLIM Pecypcam.

Ha Halw B3rna4, MOXHO BblAE/NTb TPU acreKTa, KOTOpble B KOHEYHOM UTOre BOIHYHOT 06LLECTBO:

1) 6e3Bo3BpaTHaA NoTeps NAMATHUKOB NPUPOAbI U NPUPOAHBIX PECYPCOB;

2) HapylweHWe eCcTecTBEHHOCTM }KM3HWM, YTO CKA3blBAETCA Ha OOLLEeCTBEHHOM MHEHWW, CTaHOBALLEecA C
Ka*KAbIM ro40M HeraTUBHEE;
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3) HEeyKNOHHOE CHUXKeHWe Ob6LLeCTBEHHOro 340p0Bbs U yxyaweHue gemorpaduyeckux nokasaresnen —
Hanbosnee cepbesHbI aCNeKT C TOYKU 3peHnsa oTAaseHHOro byayuiero Hapogos Poccum.

B ropogax B pesy/bTaTe MHTEHCMBHOIO aHTPOMNOreHHOro BO34ENCTBUS BCE KOMMOHEHTbI OKpPYrKatoLLel
cpeabl AOBOMBHO CUIbHO M3MeHAtoTca. [opos BAMSET Ha cocTaB aTmocdepbl, rmaporpaduueckyto CceTb,
pPacTUTENbHOCTb U KMBOTHbLIN MUP, penbed, Noa3emMHble BoAbl, Heapa; 34eCb co3aaeTcA CBOW 0cobbii
MWKPOKAMMAT. 3arpsisHeHMe NpupoaHOM cpeabl — 3TO HACTOSLWMI BUY ropooB.

BarKHeMLWNIA noKasaTeNb KayecTBa NPUMPOAHON cpedbl — COCTOsIHME 340POBbA Hacenewus. B ropopax
YesIoBEK CO34aeT WMCKYCCTBEHHYHO CPeay *KU3HW, 3aMeHa e ecTecTBeHHOW cpeabl 06UTaHMA B YCNOBUAX
coBpemeHHol ypbaHM3auuM 3acTaBiseT NO-HOBOMY B3IM/IAHYTb Ha poab MNPUPOAHOM cpegbl B
KU3HeeATeNbHOCTU YenoBeKa. MMU3Hb HaceneHua B ropodax MMeEeT Lenblit paa oTpMLaTeNbHbIX CTOPOH,
OTParKaloLLMXCA Ha 340POBbE NIOAEN, NPUYEM XapaKTep OTpuULaTeNbHOro BO3AENCTBUA FOPOACKOW cpeabl
KOMMNIEKCHbIN. 3TN GaKTopbl UMET GU3UUYECKYHO, XMMUYECKYI0, BUONOrMUYECKYIO 1 COLMaNbHYO Npupoay.

B ¢dopmupoBaHMM OKpyXKalollel 4YenoBeka cpedbl U B CO3AaHUM XMMUYECKUX, PUSNYECKUX U
61o1I0rMuecknx GaKkTopoB, OKa3biBalOLWUX BAUAHME HA 310POBbE HACe/NeHMUA B FOPOAaxX, BECbMa BaXKHas poJib
NPUHAANENKUT OCHOBHbIM WMCTOYHMKAM 3arpasHeHus B chepe npomssoacTBa U noTpebneHua. Fopoackyto
cpeay 3arpAsHAIOT He TOJIbKO 3HEPreT1Ka U NPOMBbILLIEHHOCTb, CTPOMTE/IbCTBO, CE/IbCKOE U IeCHOE X03AACTBO,
TPaAHCMOPT, HO TaK}Ke N 0TXoAbl NoTpebaeHus.

Bo-nepBblX, POCT KO/AMYECTBA KOMMYHa/NbHO-6bITOBbIX OTXOZI0OB — W3HOLIEHHaa o06yBb, oAexaa,
ycTapesLuan 6bIToBas TeEXHUKa B COOTBETCTBMM C POCTOM MaTepuanbHOro 61aronosiyuns HaceneHus bbictpee
OKasblBaeTcA B 0TXo4ax, yem npexae [2].

Bo-BTOpbIX, pacteT notpebieHne npeamMeToB OAHOPA30BOrO0 MCMNONAb30BaHUA U ObITOBLIX XMMUYECKUX
cpeacrs.

B-TpeTbux, N3MEHAETCA KayeCTBEHHbI COCTaB ObITOBbLIX M MPOMbILIEHHbIX OTXOA0B — 3TO 3arpPsA3HUTENN,
NMPaKTUYECKN He ycBauMBaemMble MNPUPOLAON. BpeaHble XMMUYECKME COegMHEHMA MOCTYNnalT B OpraHU3m
yesioBeKa BO34YLIHbIM M BOAHbIM MyTEM, Yepes3 MouYBY, TKAHW PACTEHUN U KUBOTHbIX. XMMUS MONHOCTbIO
6asnpyeTcs Ha WCMNO/Ib30BaHUM MPUPOAHBLIX BELLECTB W NPUPOAHbIX MNpoueccoB (npexkae BCero ¢
MorsoWeHMem Mnu BblgeneHnem sHeprum). CosHaTesbHbIM BblIbOp M OTOOpP YenoBeka B AaHHOW obnactu
BpaLLaeTcs BOKPYr NPOAYKTOB, AaHHbIX MPUPOAoN, Ay6aMpyeT NpoLecchl, AaHHble NPUPOLON.

YenoBeyecTBO Hauyano BHOCUTb B MNOYBY UCKYCCTBEHHblE ya0bpeHua Bonee cTa neT Hasaad. XpoHU4YecKkoe
XMMMUUYECKOE 3arpsisHeHMe TOPMO3UT AelCTBME Ha MPOLECC CaMOOYUYMLIEHUS, B pe3y/ibTaTe KOTOPOro BOAa
0ocB0bOXKAAOTCA OT OpraHUYecKkux 3arpasHuTenei, cnocobHbix K depmeHTaumnm [5]. boabluoe KoAM4YecTBo
BELLLECTB YA/IMHAET BPEMA CaMOOUULLEHUNS, YCUIMBAA TEM CaMbiM ONAacHOCTb BMONOrMYECcKoro 3arpsasHeHusa. B
APYruMX cayyaax ycuneHue BpPeHOro BO3AENCTBMA NPOSABASETCA B pe3y/bTaTe CUHEeprusma — peakuuu
opraHM3ama Ha KOMOMHWPOBaHHOE AeiCTBUME ABYX WUAM HECKO/IbKMX BELLecTs, NMPUM KOTOPOM CyMMapHoe
nencreme bonblie, Yem OT KaXKJ0ro KOMNoHeHTa B oTaenbHocTu [10].

Cmecb 3arpsisHAIOLINX BELLLECTB B pe3y/ibTaTe XMMUUYECKUX PeakLMiA MOXKEeT OKa3aTbCsA OnacHee, Yem ee
oTAe/bHble KOMNOHEeHTh! [5]. Kpome Toro, He0b6X0AMMO Yy4UTbIBATb TaK¥Ke U TO, YTO NPMPOAa cCamMa MOXKeT
3arpasHATLCA U 6e3 YenoBeka. [laxke HedTb U3 NPUPOAHbLIX UCTOYHUKOB EXKEroiHO NPOCaYMBaETCA Ha CyLly U B
BOAY B AeCATKKU pa3 6osblle, Yem TepseT YenoBeK Npu Aobblue U TPaHCNOPTUPOBKE. A U3BbLITOK YINEKUCNOTbI
HabnogaeTca OTHIOAb He Hagd MHAYCTPUANbHbIMM palnoHamu, a Hag 6onoTtamu cesepHot Cnbupu. Yenosek
BbipybaeT feca, npesae BCEro TPONUYECKMe «erkuMe nnaHeTbl», oT4yero B aTtmocdepe HaKanaMBaeTcs
YrNeKUCAbIM ras, 3emssa HauMHAET Pa3orpeBaThbCs, TO CTb HA/MLO «MAPHUKOBLIN 3dpdeKkT». Ho Tponnyeckne
OOXAEeBble fleca ecTb KOHeYHan (KKAMMaKCHan»), 3aMKHyTana 6uoTa. CKONbKO KMCAopoaa 34eCh Bbloennercs
npu ¢GOTOCUHTE3E, CTO/IbKO M TPATUTCA Ha FHUEHMEe OMaBLUMX APEBECHbIX OCTaTKoB. Koraa nofobHbi nec
CBOAMTCA, HauMHaeTca OypHbIM POCT TpaBbl M MONOAbIX AEPEBLEB — COOTBETCTBEHHO OypHOEe BblaeneHue
Kucnopoga. MoaTomy, Takme acrneKTbl TaKKe HeoH6X04MMO YUUTbIBATD.

3arpAsHeHWe OpPraHUYecKMMU BELLeCTBAMMU, CNOCOOHbIMU K depMeHTaunn, ABAAETCA BUOXMMUYECKUM.
3TOT BUA, 3arpA3HEHUs BbI3bIBAETCA FOPOACKMM KaHa/IM3aUMOHHbIM CTOKOM NpPU HEAOCTaTOYHOM OYMCTKE BOJ,
CHPOCOM CTOYHBIX BOA, MPOMbILL/IEHHbIX NPEeANPUATUI (LeNNto103HO-0YMarKHbIX, MULLEBbLIX, TEKCTU/bHbIX) [6].
PaanoakTMBHOe 3arpsisHeHMe BO3AEeNCTBYET rnaBHbIM 06pa3oM KOCBEHHbIM MyTEM, Bbi3blBaA reHeTU4Yeckue,
KaHLeporeHHble NocneacTBUA U 3aTparuBaeT B MepBylo odepeab buonornio yenoseka [12]. MexaHu4yeckoe
3arpasHeHue npeacrasaseT cobon cbpoc TBepabIX MHEPTHbLIX BELLECTB — BOJa CTAHOBUTCA MOCTOSSHHO MYTHOM
N HEMPUroAHOM ANA KU3HWU. YINeBoAOopPOAHOE 3arpsasHeHMe ABASETCA BarKHbIM $aKTOpPOM TpaHchopmMaLlmm
BO/JHOI 3KOCMCTEMDbI, TaK KaK HedTAHble yr1eBoA0poabl 3HAUNTENbHO U3MEHSIIOT XMMUYECKUIA COCTaB BOAbI,
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ee XxMmuyeckme W 6uonornyeckme ceoictea. Mpu 3Tom 6osbAn YacTb YrAeBOLOPOAOB COpbupyeTcs
AOHHBIMU FPYHTaMM, KOTOPbIE BMOCAEACTBUMN CAYKAT MCTOYHMKOM BTOPUYHOTO 3arpsA3HEHMUS BOAbI.

CTeneHb PacnpoOCTPaHEHHOCTU MHOrMX 3aboneBaHWuii, B TOM YUCNe U UHPEKLUMOHHBIX, B FOPOACKMX
ariomepaumsax 3aMeTHO NoBblleHa. BbiaBneH Lenbiii pag 3aboneBaHnii, NPOUCXOKAEHNE KOTOPbIX CBA3AHO C
3arpsasHeHnem cpeapl. MoABAAIOTCA AaXKe HeM3BeCcTHble paHee GopMbl 3a601EBaHMIA, USMEHSAETCA XapaKTep U
TAXECTb MNPOTEKAaHUs XOPOLWO M3y4YeHHbIX Oose3Hei, HapylwaeTcAa [esTeNbHOCTb HEPBHOM, cepaeyHo-
COCYANCTOM U KPOBEHOCHOM CWUCTeM OpraHuMama 4esoBeka [3], HabntogaeTca poCT 4yucaa  OCTPbIX
PEecnMpaTopHbIX U  ajiepruyeckux 3aboseBaHWii, XPOHMYECKUX 3abosieBaHMI a3, CBA3AHHbLIX C
3arpssHeHNem ropoackoi aTmocoepbl.

lobble opraHn3mbl OTOMPAlOT M3 MPMPOAbl T€ UAM MHbIE KOMMOHEHTbl M BblAENAOT OTXOAbl CBOEN
XusHegeATeNbHOCTU. [POMbILIEHHbIE OTX0Abl HEO6XOAMMO PacCMaTpPMBaTb KaK ecTecTBeHHbI npouecc.
Kaapli1 3Tan 3B0OUMM CONPOBOXKAANCA MOABAEHNEM HOBbIX BUAOB KMUBbIX CYLLECTB, @ 3HAYMT HOBbIX TUMNOB
noTtpeb/eHna 1 HoBbIX TMNOB 0TX0A40B [1]. CUHe-3eneHble BOAOPOCAH 3,5 MAPA. NeT Ha3a4 Hayanu BblaenaTb
B KayecTBe OTXOA0B XMU3HEeAeATEeNbHOCTU YUCTbIA KUCA0POA, KOTOPbIM B TO Bpemsa Bbla CTpalHbIM A40M Ann
Bcero cylero. Ho 6n1aroaapsa HaKoMIEHNIO 3TOTO «AJa» U NPOM30LLIO 3aPOXKAEHNE BCErO KMBOTO.

Bce npoueccbl B Yenoseyeckom ob6LWecTBe npoTeKalT noaobHo npupoaHbim. Ho ecan npupoaa
pasBMBaeTCcA MO onpeAeseHHbIM 3aKOoHaM, a YeNoBeK eCcTb 4YacTb NPUPOAbl, 3HAYWUT, B CBOEM Pa3BUTUU
YyesioBeYeCTBO MOAYMHAETCA TEM Ke 3aKOHaM, CNeAoBaTe/IbHO, BCE, YTO Mbl Aefaem, NpupoaocoobpasHo u
pasymHo. Ecan He 6yAeT XMLWLHMKOB, TPaBoAAHblE NPOCTO UCTPEBAT BCe MULLIEBble Pecypcbl U BbIMPYT OT
ronoga. Kaxkabiii }KMBOW OpraHU3m CTpemMuUTCa nepeaenatb, MPUCNOCObUTL OKpPYrKaloLWyo cpeay nog cebsn. U
YesIoBEK 3/eCb HE UCK/IOYEHUE, OH MAET NPOTOPEHHLIM, €CTECTBEHHbIM NyTem. YesoBeK, B AaHHOM C/yyae
3aMbIKaeT BMONOTMYECKYIO LLeMOYKY, KaK BCeSAHbIM XUWHUK HAaXOAMTCA Ha BEPLUMHE NMPamMUgbl.

YenoBeK eCTb eCTeCTBEHHbIN, KaK 4YacTb Mpupogpbl, perynatop. Ponb 4yenoBeka B Npupode — posb
XMIHWKA. HafeneHHOro HealoXKMHHbIM WMHTEIEKTOM, HO XWWHWKa. OBnageHWe nNoA/MHHON Hay4yHOW,
CKYYHOM Ha B3rnsg 60nbUMHCTBA, MHPOpMaLMel AaHa He KaxKaomy yenoseky. Jlloboin ¢dakT M3HayanbHO
HeceT onpefeseHHYI0 TeopeTUYEecKyto Harpysky. Masno 3HaTb npaBay, HeobxoguMmo eé aHa/M3MpoBaTh.
U3Hb BECKOHEYHO CNOXKHA U KpOoMe Camoro ¢akTa, He0bX04MMO OCO3HATb €e B KOHTEKCTE APYrUX, HUKAK He
MeHee 3HauYMMbIX, HO K Ybeh-TO BbIroAe He ynomMuHaemblx. A ¢$aKTbl TaKoBbl, YTO MPUMPOZA BMOJHE B
COCTOAHMM 6e3 nomex «nepeBapuUTb» YeNOBEYECKYID LMBMAM3ALMIO, aKTMBHO K Hel ajantupyetcs,
3BONOLMOHMPYET. Temnbl CaMOOUYMCTKM MNPUPOAHLIX 6MOT, OCOBEHHO KOHTAKTUPYIOLWMX C UYESI0BEKOM,
yBENNUYMBAIOTCA B Moc/iegHee Bpema B3pblBOO6pa3HO, B AecATKM pa3. [oABMAMCb, a cyaa Mo Bcemy
CyLLeCTBOBaAN BCerga, MPoOCTO «APemann» He Haxods MPUMeHeHus, GaKTepum M  MUKPOOPraHU3MbI,
cnocobHble nepepaboTaTb MPAKTUYECKM BCE HE WCMO/Ab3yeMOe COBPEeMEHHbIM 4enoBeKoM. OTKPbITbI
6aKTepun, KMBYLLME B aATOMHbIX peakTopax, MpuMyem B MNEPBOM KOHType oxnaxaeHus. Heobxogumo
COeanHUTb 3Ty paboTy C pasymHOM NpPUPOJ0OXPaHHON aesTenbHocTblo. U Poccus, rge 35 % Tepputopumn
BoobLWEe He 3aTPOHYTO HUKAKON XO3AWCTBEHHOW AEATeNbHOCTbIO, WMeeT 34ecb onpedeneHHble
NnpenmyLLecTBa.

CTpaHbl, oTBepratolime, No TeM UAN UHBIM NPUUNHAM, TEXHOFEHHbIN FeHe3UC, KUBYT UCKAOUUTENBHO 33
CYET FYMaHUTAPHON MOMOLLM U PEryispHOro CnmMcaHMsa AO0Ar0B. DKOMOTUA Ke, Noj npeasiorom 3auiuTbl
npupoabl, KpaltHe HeoA06pUTENbHO OTHOCKTCA K BblpybKe flecos, pacnallke, 4o6blue Noae3HbIX MCKONaemblxX
B 3TMX rOCYAapCTBaxX — TO €CTb MUCKYCCTBEHHO 3aroHAIOT 3TWU CTPaHbl B 3aMKHYTbIN Kpyr. DKOHOMUYECKN BCe
MOHATHO — KOMY HY)KHbl Ha Nepeno/IHEHHbIX PbIHKAX HOBble KOHKYPEHTbl. A BeAb MMEHHO TPaAULMOHHaS,
NPUMWUTUBHAA TeEXHOOMMA (MoACeYHO-OTHEBOE 3emMneaesnne, OTTOHHOE CKOTOBOACTBO M T.M.), HaHOCWUT
npupogHomy coobluectsy ropasao bosblie Bpesa, Yem paLoHabHOE CeIbCKoe X035MCTBO C MPUMEHEHMEM
MaLUWH, yoobpeHuid, cpeacTs 3allMTbl PacTeHU, reHHON moandurKaumm, xoTa 6bl 3a cyeT ropasao 6osbluein
NPOAYKTUBHOCTW NPU 3aHATUM MEHbLIKX naowaaen [9].

MpeanoxeHne pasBuBaTb asbTEPHATUBHbIE, KYUCTbIE» BUAbI MPOM3BOACTBA IHEPTMMU MOXBAsSIbHO, HO U
34ecb nocneaHee CAOBO 33 3KOHOMMKOM. LleHa Takoi 3aHeprum (CONHEYHOM, BETPAHOM, reoTepmasibHOW,
TEPMOSAAEPHOM U T.M.) NOKA YTO B AECATKM, COTHWU, @ TO U TbICAYM Pa3 AOPONKE 3Hepruu, nosyvyaemoiw
«TPaANLMOHHBbIMUY» cnocobamu.

3TO He 3HAYMT, YTO He HaAO NPOAO/IKATL PABOTY, IKCNEPMMEHTbI B AaHHON 061aCTW. ITO 3HAUUT, YTO Ha
[aHHbI MOMEHT 3TO HENPUEMNEMO, YTO 3TO «3aBTPa WM MOCAe3aBTPa» LIMBUIN3ALMN.

B uenom, Bce NPOeKTbl 3KONOroB Aeno Hebamskoro byayuiero. [a M OCyLLECTBUTb MX CMOFYT TOJbKO
Hanbonee pas3BuTble, KUMBUAMU30BAHHbIE» pPernoHbl. ABCONOTHLIM MAEPOM MO WUCMO/b30BAHMIO SHEPrUU
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BeTpa W conHua asnasetcs KanndopHusa, boraTeMwmin LEHTP COCPeAOTOYEHMA HOBEMLWUX TEXHOIOorMi
(CvnukoHoBas ponvHa, YHusepcuteT KanndopHum B bepkan un ap.). CoBpeMEHHbI MeToh0/10rMYecKui
noaxoA npeznosaraeT Ha OCHOBE KOHUEMNUWUW KayecTBa KM3HM KaK [aBHOMO COLMA/NbHOTO OpUEeHTUpa U
NPOCTPAHCTBEHHOIO NOAX0Aa, OTPAXKAMWEro YHUKANIbHOCTb KOMI/IEKCA YC/I0BUIA KOHKPETHOM TeppUTOpUM,
chopmynMpoBaTb NPOrpammy yrpasaeHUs 3KOJOTMYECKON CUTyaLMen ropoaos.

MoA KauyecTBOM KM3HM Mbl MOHUMAEM OTPAMKEHWE COCTOAHMSA KOMMOHEHTOB }KM3HEHHOM cpeabl Nog
BO3EMCTBMEM PETrMOHA/bHBIX XU3HEHHbIX YCI0BUIA. Pa3paboTka cOBpeMeHHOM 3K0/I0rMUYecKkoin nporpammel
npeagnonaraer, nNpexae BCEro, UENOCTHOe BUAEHWE TOPOLOB KaK COLMa/bHO-3KON0r0-3KOHOMUYECKOro
obbeKTa uccnefoBaHusa [7]. OCHOBHOM Lie/Iblo 3KOI0rMYECKOM NPOrpammbl FOPOA0B U UX MPUTOPOLHbLIX 30H —
onpeaeneHne NPUOPUTETHbIX HaMNpPaBAEHWUIA 3KOAOTUYECKOW MOAMTUKM, O340POBJAEHME 3KONOTMUYECKOM
06CTaHOBKM B rOPOAE W, KaK pe3ynbTaT, yy4ylleHNe YCA0BUM KU3HU FrOpOXKaH.

[na AOCTUNKEHNA NOCTaBNEHHOM Len HeobXoANMO pewWwmnTh Caeaylolime 3a4a4n:

1) OnpepenuTb TeppuTopuanbHylo anddepeHumaumio apeanos HebnaronpuaTHOro BO3AEWCTBUA
3KOM0rMYecknx GpakTopoB Ha HaceneHne Ha OCHOBE yYyeTa UCTOUYHMKOB 3arpsA3HEHMA OCHOBHbIX KOMMOHEHTOB
cpeabl (aTmocdepbl, MO4YBbl, NOBEPXHOCTHLIX M MOA3EMHbIX BO4 W T.A.). Kputepmem amdbdepeHumaumm
BbICTYNaeT ero MHTEHCMBHOCTb, onpeAensiemasn Yyepes COCTaB MCTOYHMKOB, MOLLHOCTb, BPEMEHHON PEXUM,
Ce30HHOCTb.

2) Onpegenutb TeppUTOPUANbHYIO CTPYKTYPY AOEATENbHOCTM HaceneHua B paspese  OCHOBHbIX
cogepKaTenibHbIX M MPOCTPAHCTBEHHO-BPEMEHHbIX GopmM. TaKoBbIMWU ABAAIOTCA: TPYAOBanA AEATENbHOCTb,
6bITOBaA, Ky/bTYpPHO-MO3HABaTe/IbHasA, PEKpPeauMoHHasa, CNOPTUBHO-0340POBUTE/NbHAA M 06LLEeCTBEHHO-
NnoAnTMYecKas.

3) OueHWTb apeanbl TOPOACKON TEPPUTOPUM HA NpeaMeT LEHHOCTM WX AN Pas/iMyHbIX  $opm
AeATeNbHOCTM Hace/feHUA B KOHTEKCTE ONTMMM3AUMM CTPYKTYPbl WMCNOJIb30BAaHMA 3eMefib U MepcnekTuB
Pa3BUTUSA XO35MCTBA roposa.

4) OnpefenvTb BO3MOXKHOCTU «MATKOM CTPaTErMm» CHUMKEeHUA HebaaronpuaTHOro BO34EWUCTBUA 3a CYET
U3MEHEHNA TEPPUTOPUANBbHON CTPYKTYPbl KU3HEAEATe/IbHOCTM HaceneHUs U BbIABUTb CTUMYAMpYOWMne
MOTMBbI TMPOBEAEHUA Hace/leHWeM 3HauuTe/IbHOW YacT BpemMeHW B apeanax c bnaronpusTHOW B
3KO/I0rMYEeCKOM OTHOLLEHUM Cpeaon.

5) OueHWTb coumanbHble NOCNEACTBUA (IKECTKOM CTpaTerMmM» B MPUPOAOOXPAHHON AeATe/IbHOCTH,
CBA3aHHOM C 3aKpbITMEM, MepeHOCOM, nepenpoduaMpoBaHMem BpeaHbIX, C TOYKM 3PEHMSA 3KOOTMUYECKOro
BO34EMCTBMA, NPOM3BOACTB.

CTpyKTypa M COAEp!KaHWE 3KOMOrMYecKol Nporpammbl ropoda B TaKOM METOA0/I0MMYECKOM K/toue
npegnaraetca Ana ropogos Cnbupu u JanbHero BocToka M UX MPUropoAHbIX 30H Ha Mepuod CTaHOB/AEeHUA
HOBbIX COLNANbHO-3KOHOMMUYECKMX OTHOLEHMIA. COCTOSIHME OKpY»KatoLLein cpefbl MOXKHO NpeacTaBUTb ABYMA
6/10KamuK:  MPUPOAHO-IKONOTMYECKUM U COUMANbHO-3KOHOMMYECKMM. B ycnoBusAxX  MnepexogHoro
3KOHOMMYECKOro nepuoga B CTpaHe coumanbHO-NpaBoBble GaKTopbl B Npeaenax ropoacKkol Tepputopum
enaTesibHO NOKa He paccMaTpMBaTh.

Ha nepsom 3Tane NpoOBOAMTCA AETa/bHbl aHaNM3 TeMaTMYECKUX KapT ropogoB M UX NMPUropodos no
COCTOAHMIO OCHOBHbIX cpes (Bo3ayx, Boga, 3emna) C ob6bHoBAeHWeM WHGOPMaUMKM MO MMEHOLLMMCA
MaTepranam 3KOJOTMYECKOTo XapaKTepa, Haxoaawmuxca B AAMUMHUCTPALMKM 3TUX TOPOLOB (OTAen oxpaHbl
OKpY:KatoLwei cpegbl) U HEKOTOPbIX aKaZeMUYECKUX UHCTUTYTaX.

Ha cnepylowem 3Tane Ha OCHOBE CMHTE3a OTPACNEBbIX KapT BbIMNOJHAETCA KOMIJIEKCHas KapTa,
XapaKTepusytoLwasa KauyecTBo cpeabl TEPPUTOPUM FOPOAOB U UX NPUropPOAHON 30HbI. OCHOBHbIE UTOMM 3TOW
nporpammbl MOTYT BbITb NPeACTaBAEHbI B BUAE NPOCTPAHCTBEHHO-BPEMEHHbIX MOLENEN:

a) Bo3aeincTBmA HebnaronpusaTHbIX GaKTOPOB cpeasl,

6) *KM3HEeAeATeNIbHOCTM HaceeHus,

B) LEHHOCTUN rOPOACKMX U NMPUFOPOAHBIX 3EMEND.

PesynbTaTbl 06paboTKM  MHPOPMALMM  MOMKHO OTPasUTb Ha KapTax oOCTPOTbl M MacwTabos
HebNaronpuATHbIX CUTyauuii No ypbaHU3MPOBAHHLIM PErMOHaM W  OPUEHTUPOBaTb Ha MNPUHATUE
ynpaBAeHYeCKUX peleHnin B chepe NOBbILEHNA KAYeCTBa KMU3HW HaceNeHUA U Pa3BUTMA TeppUTOPUaNbHOM
CTPYKTYpPbl XO35ACTBa rOPOA0B B paMKax eaAnHOM Nporpammsl.

PasBuUTHE IKONOMMM KaK HayKW AO/IKHO, MO MHEHWUIO aBTOPOB, MOAUYNHATLCA CAeayolemy N03yHry: «HeT
oTbpoCOB — ecTb Cbipbe». JKOMOMMA [AOMKHA CTaTb He C/AY)aHKOMW, a paBHOMPaBHbIM KOMMaHbOHOM
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SKOHOMMKW B AeJsie BOBNeYEeHUA HOBbIX HETPAAMUMNOHHbIX BUAOB CbipbA U PauMOHaIbHOMY UCMO/1Ib30BAHUIO
yXKe CyLecTByoLero.

CTapblit COBETCKUMN TO3YHT — « DKOHOMMKA A01KHA ObITb SKOHOMHOM» — B HOBbIX MCTOPUYECKMX YCI0BUAX,
O0MKHa BbITb 3KOHOMHOM, NpeXxae Bcero, aas npupogbl. Co BpemMeH NPOMbIWAEHHOTO NepeBopoTa NOHATUE
nporpecc 6b1710 PaBHO NOBbLIWEHWUIO NPOU3BOANTENBHOCTU Tpyaa. CeMyac e BO r1aBy yria A0/KHaA 6bITb
NOCTaB/AeHa 3a43a4a NOBbIWEHNA NPOAYKTUBHOCTU pecypcoB. MUp MOXKET XUTb B ABa pasa Aydlle U TPaTUTb B
ABa pa3sa MeHblUe pecypcoB, YTobbl obecneynTb ycTonMumnBoe pasBuTUe YesnoBeyecTsa B byaywem [4]. Bonee
adPeKkTMBHOE UCNONL30BaHME MPUPOAHbLIX W NPOM3BOAMMbIX pecypcoB. Kntou K 3ddeKkTMBHOCTM B
dyHOAMEHTaNbHON HayKe M TexHonoruu. B Hactoswee Bpems MOAUTUKA HeobA3aTeNlbHOCTM BbINOJIHEHUS
3KONOTMYECKUX OrpaHMYEHUn CnocobcTBYeT 3HAUUTE/IbHOMY CHUMKEHUIO KadecTBa TFOPOACKOM cpedpbl.
BbifiBneHMe KOHGAUKTHbLIX apeanoB Ha OCHOBE COMOCTaBAEHMA pPeasibHOM CUTyauuu U rpagoCcTponTeIbHOro
30HMPOBAHUA ABNSETCA OAHOM M3 [/1aBHbIX 33434 B KOPPEKTUPOBKE IKONOMMYECKOM NPOorpammbl ropoaoB N UX
NPUrOPOLHbIX 30H.

LlenecoobpasHocTb npoBeaeHua nogobHoro uccnepoBaHuss obycnoBneHa Tem, 4YTO B nNepuoj,
CTAHOB/IEHUS MHbIX 3KOHOMMYECKMX OTHOLIEHUMA CUTYyaUMA MOMKET U3MEHUTbCA B XYALWYH CTOPOHY.
MpeanoXeHna no COBEPLUIEHCTBOBAHUIO MEXAHU3MOB TepPpPUTOPUANIBHOTO YMNPABAEHUA MO COXPaHEHWUIO
6naronpuATHOM rOpPOACKOM cpedbl MOryT ObiTb PAacCMOTPEHbl FOPOACKMMU AenapTaMeHTaMKu Mo OXpaHe
OKpYy*KatoLel cpeibl M OKaXKyTcA NoJsie3HbIMM B NOBCeAHEBHOM paboTe.
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Tretyakowa_tw@mail.ru

AHHOTaumMa. B cTatbe paccmaTpuBaeTcA npobnema  PYHKUMOHANBHOFO  30HMPOBAHWA  MPOCTPAHCTBA
r. TobosibCcKa ¢ No3numm ycTonumsoro passutua. na Tobonbcka, Kak roposa yCTOMYMBOrO pa3BUTUA, B PasHble Nepuosbl
pa3pabaTbiBanuck NeHepanbHble NAaHbl C 31EMEHTaMM 3KOIOTMYECKOro KapKaca. X aHanM3 no3BoAseT BblAEANTb STanbl
$GOpPMMPOBAHNA IKONOTMYECKOTO KapKaca TeppuTopmm roposa TobonbecKa U faTb UM OLLEHKY.

KnioueBble cnoBa: ypbocpena, 3KONOrMYECKMIA KapKac, ycTonumsoe passutme, yHKLMOHAbHOE 30HMPOBaHMe

ANALYSIS OF THE STAGES OF DEVELOPMENT OF THE ECOLOGICAL FRAMEWORK OF THE CITY OF TOBOLSK
T.V. Tretiyakova
Tobolsk Mendeleyev Teachers Training Institute (the branch) of Tyumen State University, Tobolsk, Russian Federation

Abstract. In the article the issue of functional zoning of the city of Tobolsk is considered, from the standpoint of
sustainable development. For Tobolsk, as a city of sustainable development, some general plans with the elements of
ecological framework were developed in different periods. Their analysis makes it possible to identify the stages in the
formation of the ecological framework of the city of Tobolsk and to assess them.

Keywords: urban environment, ecological framework, sustainable development, functional zoning.

Ypb6aHuzauma TpebyeTt co3gaHmne cbanaHCcMpPOBaAHHOM cpeapbl 0bUTaHMA Ana YyenoBeka. [ns aToi uenu B8
cTpaHax Esponbl n CLUA 3apoaunack uaes pasBUTMA 3KONOTMYECKOrO Kapkaca, oT (YHKUMOHWPOBAHMA
KOTOPOro 3aBUCUT CNOCOBHOCTb TEPPUTOPUN NOJAEPHKMBATL CBOE IKOOTMYECcKoe paBHoBecue. Pa3paboTka
9KOJ/IOTMYECKOro KapKaca [0/KHA BECTUCb B CUCTEME TepPPUTOPMaNbHOrO MJIAHMPOBAHMA Ha BCEX YPOBHAX
aAMMUHUCTPATUBHOIO AENEHNA B COMETaHUM C APYTMMU BUAAMM OpraHM3aumnm MHGpacTpyKTypol [4]. B cBA3K C
3TUM Mbl paccmoTpmm npobaemy GYHKLMOHANLHOTO 30HMPOBAHWA NPOCTPAHCTBa . TOBONbCKA C NO3ULUK
YCTOMYMBOrO pas3BuTHA.

Mon, 5KONOrMYECKMM KapKacoM MOHMMAETCA CUCTEMA B3aMMOCBA3AHHbLIX MPUPOAHbIX TEPPUTOPUIA ANs
noaaeprkaHuA 3KOJIOrMYecKkoe paBHoOBeCKA.

Mo KoHuenuun Yctoumsoro (c6anaHCMpoBaHHOrO) PasBUTMA HEeoBXOAMMO CO34aBaTb 3KOMOrMYECKUM
KapKac Kak TeppuUTOPUasIbHYIO CUCTEMY, KOMMEHCUPYIOLLYIO BAUAHWE OEMOIKOHOMMYECKOrO Kapkaca Ha
cpeay obuTaHuA.

CTpyKTypa «3e/1eHOro» KapKaca, COCTOALLaA M3 HenpepbiBHON CETM YYAaCTKOB C Pas3/INYHbIM PEeXUMOM
NPUPOLONO/Ib30BAHUSA, BKIOYAET 3/IEMEHTbI, OTPaXKeHHble B Tabanue 1.

CywiecTsytoLme Noaxoabl K pa3paboTKe 3KONOrMYECKOTO KapKaca npeactasieHbl B Tabauue 2.

Takum  obpasom, BONpocamm NMPOEKTUPOBAHMA  3KOJIOTMYECKOr0  KapKaca  3aHMMAtoTCA
rpafoCTpoUTE/IbHbIE, 3EM/IEYCTPOUTE/NBbHbBIE U HKUAULLHO-KOMMYHA/IbHbIE CAYXKObI.

M3yyeHne cOCTOAHMA 3e/1eHON 3aWMTHOM MOAOCbl MO NEePBOMY MPOEKTY MOKAas3ano, 4YTo 3eseHble
HacaxXgeHua obwero Noab3oBaHMA reHnfaHoM 1974 r. 661K yuTeHbl Ha naowagm 8,9 ra. B ropoae mmenca
neconapk nsowaapto 12,0 ra. ObecneyeHHOCTb HaCaXKAEHUAMM 3TOW KaTeropuu coctasnana 1,7 MZ/LIe}'I[?)].
MnaHWpoBanoCb YBENMUYUTb MAOWAAb Haca)KAeHul obuwero nosnb3oBaHuAa Ao 475ra (obecneyeHHoOCTb
19 m*/uen). MpegycmatpmBanocb opraHu3osBaTb nAyra M neconapku no 300 ra, a TakXKe HacaXAaeHuA
CneumanbHOro HasHa4YeHUs, B TOM YMcae NUTOMHUK — 50 ra, 3awmTHble 3eneHble 30Hbl — 10 ra, ppyKTOBbIE
cagbl —30ra.

Tabnuua 1.
DneMeHTbl 3e/1eHOro KapKaca ropoaa
dnemeHTbl HasHaueHue TeppuTopum DyHKUMNK
1 2 3
basosble cpenoobpasyoulee ACCUMMNALMOHHAA, Cpeao3alLmMTHasn,
BogoperyanpytoLan
Kntouesble «TOYKM» 3KONOTUYECKOM BOCNPOM3BOACTBO reocucTem u
aKTUBHOCTU noaAepkaHue buopasHoobpasus
TpaH3uTHbIE obecneyeHne B3aMMOCBA3U GYHKUMOHMPOBaHME NOTOKOBbLIX CUCTEM,
MUTpaunin, passuTmne n oboralleHue aksochepbl
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1 2 3
BbydepHble MWUHUMMU3ALLUW BHELLHUX CTaTyC OXPaHHbIX 30H
BO34ENCTBUM
PeabununtaunoHHble BOCCTAHOBAEHUNE npUMeHeHUue 3anpeTa Ha HeraTuBHoe
yTpayeHHbIX QYHKLUNM BO34eNCcTBUE
JNlokanbHble Y3/1bl 3KO/IOFUYECKOW 3anoBegHas, coumManbHan (acTeTnyeckas,
AKTUBHOCTU KYy/ZIbTYpHas, UCTopuyecKasn)
Tabnuua 2.
Moaxoapl K pa3paboTKke 3KONOrMYECKOro KapKaca ropoaa
Moaxopn Kpurepumn Npo6aembli
EcTecTBEHHOHay4YHbIM Hay4YHOCTb NPOTMBOPEYNE C XO3ANCTBEHHbIM OCBOEHUEM
TEPPUTOPUN
HopmaTtmsHo-npasoBoi rpagoCcTpouTesibHble dopManbHbIN NOAX0A,
ApXUTEKTYpHO- MpocTpaHCTBEHHO-KOMMNO3ULMOHHbBIN| HEeZ0CTaTOUHBIN C TOYKM 3pEHUA opraHM3aLmm
NAAHUPOBOYHbIN C y3/1aMW 03e/1IeHEHHbIX TEPPUTOPUI bYHKLMOHMPOBAHMA TEPPUTOPUN
MHBECTULMOHHbBIN WNHBECTULLMOHHOM NMoOBbILLEHWE PeKpPeaLMOHHOW Harpy3Ku
NpUBAEKATENIbHOCTU

OcHoBHble 3Tanbl GopmmnpoBaHua GpyHKLMOHANbHbIX 30H . TO60bCKa BblaeeHbl B Tabaumue 3.

Tabnuua 3.
OcHoBHble 3Tanbl popmMnpoBaHUA GYHKLMOHANbHbIX 30H I. TobonbCKa:
3tan
(rom) HanpasneHue Pe3ynbTaTMBHOCTb
1974 leHepanbHbIN NaaH ropoaa (HUA He poBeAeH HedTeXMMMYECKUM KOMMAEKC, MalUMHOCTPOEHME U
JNleHrunporop) B cBA3K CO nepeBoobpaboTka, ocnabaeHo 3HaYeHMe TPAHCMOPTHOrO y31a
cTpontensctsom HXK
2004 CoyeTaHuMe cTpaTerM4eckoro pereHepauma [oAropHoi Yactu (MCTOpUYECKOW CTPYKTYpbI,
NAaHMpPOBaHMA U rPaAOCTPOUTENIbHOIO | CUCTEMbI BOAOTOKOB, KAHaNM3UMPOBaHHME U UHXKEHepHas 3aluTa),
aHanu3a beperoykpenneHue, 3agaya nepexoAa Ha BOAOCHab)KeHue w3
CMOMPAKOBCKOTO MECTOPOXKAEHWNE NOA3EMHbBIX BOJ,
2016 BHeceHue nsmeHeHunt B FleHepanbHbIi | akTyanmMsaumMa cucTeMbl TennocHabxeHua Ha 2014-2028rr.,
naaH ropoACcKOro OKpyra ropog, pa3BuUTME CeNNTEOHOM, PEKPEeaLMOHHOM 30H U NPOM3O0HbI C Y4ETOM
TobonbeK BbIXOAa Ha MOKasaTe/M AeUCTBYIOLWEro 3akoHo4aTe /IbCTBa

B MnaHe 2004 roga NpMpOAHbLIA SKONOTMYECKMIA KapKac BKIKOYAETCA B CXeMY 3e/1eHbIX HacaXKAEHUN KaK
CBA3AHHOM Lenu NpUMpOoAHbIX 31eMeHToB [2]. 3eneHble nonockl (cMCTeMa CKBEpOB, MApPKOB) pacxogAaArtcs oT
Kpemna n BanBatoTcs Ha nepudepumm B leconapkosble Mmaccnabl. ObecneyeHHOCTb 3e/1eHbIMM HacaXKaeHMAMMN
coctasuna 2,3 m/uen npv naowaam HacaxkaeHun obuiero nonb3oBaHMa — 26,5 ra. 910 AocTUraeTca nytem
dparmeHTapHOro o03esieHeHUA Ha 0ase coxpaHAemblX 00NeCeHHbIX Yy4acTKoB. B HacToswee Bpemsa
dYHKLUMOHaNbHbIE 30HbI pacnpeaennanucs TakMm obpasom, YTo cenntTebHan U pekpeauuoHHas 30Hbl B Cymme
coctaBnAT 42 %, 4To coBMNaZaeT C NO0LLAAb0 30HbI MPON3BOACTBEHHOIO U XO3AMCTBEHHOrO HasHavyeHus [1].

OpraHu3almsa NPoCTPaHCTBa ropoACKOro oKpyra nNpeacTaBaaeT CUCTEMY KPacHbIX IMHUIA U 30HbI ocoboi
3KONOrMYEeCKON OTBETCTBEHHOCTW, T.e. NMPUPOAHOro KapKaca, OT GYHKUMOHUPOBAHWS KOTOPOro 3aBUCUT
CNocobHOCTb TePPUTOPUN NOAAEPKUBATL CBOE IKOJIOrMUYECKoe paBHOBECHE.

Cnucok ntepaTtypbl
1. leHepanbHbIi nnaH TobonbcKoro ropofckoro okpyra. OCHOBHOW 4epTex. PyHKUMOHANbHOE 30HMpPOBaAHME. —
Tobonbek : MAY 1. To60o1bCKa «APXUTEKTYPA U rPagoCcTponTeNnbCTBO», MPOEeKTHbIN oTaen.
2. KapTa rpagocTpouTesibHOro 30HMPOBaHUA Tepputopmumn ropoaa Tobonbcka. — Omck : OO0 HUM «Cnbsempecypcbl»,
2007.
3. OxpaHa oOKpyatouiel cpeabl B TiomeHckon obnactu (2006-2010rr.) // TeppuTopuanbHbiit opraH PepepanbHol
cny6bl rocyaapCcTBEHHOM CTaTUCTMKM Mo TIoMeHCKol o6aacTu : ctaT. c6. — TiomeHb, 2011. — 269 c.
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NPOrPAMMA MOHUTOPUHIA OONT MECTHOIO 3HAYEHUA B r. NEPMU
A.WU. Wartposa, A.H. AHapeeB
MepMCKMIM HaLLMOHANbHbIV FOCYAaPCTBEHHbIN HayYHO-UCCNeA0BaTeNbCKUI YyHMBepCUTeT, I. Mepmb, PO
anya-shatrova24@mail.ru, andreev@psu.ru

AHHOTaumAa. B cTaTbe NpMBOAMTCA MPOrpamma MOHWTOPWHra, KOoTopas NpumeHaeTcAa Ana obcnenoBaHua ocobo
OXpaHaembIx NpupogHbix Tepputopuii (OOMT) mecTHoro 3HauveHua r.Mepmu. MoHuTopuHr OOMT BbINOAHAETCA Ha
OCHOBE NpUHATON B [epMCKOM Kpae MeTOAMKWU, OCHOBHOM NOKa3aTenb B KOTOPOWN — CTENEHb Aerpagalmm 3Kocuctem (8
T. Y. MOYB, PACTUTENILHOCTU, }KMBOTHOTO MMPA), XapaKTepPU3yoLMIi KayecTBEHHOE COCTOAHUE NPUPOLHBIX CUCTEM.

Kntouesble cnosa: OOMNT, MOHUTOPUHT, CTENeHb Aerpagauunm, peKpeaumoHHasa Harpyska.

THE MONITORING PROGRAM OF PROTECTED AREAS OF LOCAL STATUS IN THE CITY OF PERM
A.l. Shatrova, D.N. Andreev
Perm State National Research University, Perm, Russian Federation

Abstract. The article contains a monitoring program used for the survey of the protected areas of local significance
in the city of Perm. The monitoring of the protected areas is performed on the basis of the technique adopted in the
Perm Territory. The main indicator of the method is the degree of degradation of ecosystems (including soils, vegetation,
wildlife). It characterizes the qualitative state of natural systems.

Keywords: protected areas, monitoring, the degree of degradation, recreational load.

B HacToAwee Bpema Ha Tepputopum ropoga Mepmu pacnonoxeHo 19 ocobo oxpaHAeMbIX NPUPOAHbLIX
Tepputopuin (OOMT), obwein niowaabio 6968,9 ra, u3 Hux 2 OOMT MMerT pernoHanbHbIA CTaTyC, OCTaslbHble
17 — mecTHoro 3HayeHus. Kateropuun OOMT: 6oTaHUYECKUIA NPUPOAHbIA pe3epBaT, 6OTaHUYECKMIA NaMATHUK
npupoabl, oxpaHAemblid NaHAWadT, NPUPOLHbIA KyAbTYPHO-MEMOPUANbHbIA NAapK, UCTOPUKO-NPUPOAHDIN
Komnaekc. Obwas naowaab Bcex OONT r. MNepmu cocTaBnseT nopagKa 8,7 % oT naowaam ropoaa.

Mog, moHuTOpMHrom OOMT NnoHMMAETCA KOMMNAEKCHAA cMcTeMa HabAo4eHUI 33 COCTOAHUEM NPUPOLHOM
cpeabl M NpupoaHbiMu npoueccamm Ha OOMT, OUEeHKM M NPOrHO3a WM3MEHEHMUI COCTOAHUA NPUPOLHbLIX
Komnaekcos u o6bekTos OOMT nog BO3AENCTBMEM MPUPOLHBIX M AHTPOMOreHHbIX GaKTOPOB.

MoHuTopuHr OOMNT mecTHOro 3HayeHuA 1. Nepmum BbINONAHAETCA MO 33a4aHMI0 YNPABAEHMA MO 3KON0TUU U
nNpMpoAONoOab30BaHUID aaMUHUCTPaumn 1. lepmn ¢ nepuogmyHoctbto 1 pa3s B 4 roga. MOHUTOPUHT
NpoBoANTCA Ha 63 naoLwaaKkax HabaoaeHN.

B xone nonesoro o6cnenoBaHmA ocywecteaseTca Bbledg Ha OOMMT, B pamKax KOTOPOro NpoBOAMTCA:

*  HabnogeHue 3a COCTOAHMEM MPUPOLHOM Cpeabl, €e KOMMOHEeHTaMM, MNPUPOAHLIMU
npoueccamn, OUEHKAa COCTOAHMA NPUPOAHLIX KOMMnekcoB M obbektoB Ha OOMNT, BbiABNeHMEe
N3MEHEHUW COCTOAHMA OKPYKalollel cpeabl Nos BO34eNCTBUEM MPUPOLHBIX U (MAK) aHTPOMOrEHHbIX
daKTOpOB;

* Ha MOHWTOPMUHIOBbIX NAOLWAAKAX BbINOMHAETCA OUEHKa Aerpajaumu pacTUTeNbHOCTH,
Aerpajaumm noYyBeHHOro NOKPOBa, onpeaenserca ¢as3a TpaHcHopmaLMM IKOCUCTEM, AAETCA OLEeHKa
COCTOAHMA NPUPOLHBIX KOMMIEKCOB U 06beKToB Ha OOMT;

®*  MPOrHO3 U3MEHEHMA COCTOAHMA NPUPOAHbIX KOMMNAeKcoB 1 06bekToB OOMT;

*  MoAroTOBKa NPUPOLOOXPAHHbLIX PEKOMEHAALMI NO CHUMKEHUIO aHTPONOrEeHHOIO BO34ENCTBUA
Ha COCTOAHWE NPUPOLHbIX KOMMIeKcoB U 06bekToB OOMMT, ycTaHOBAEHWMIO IrPaHUL, U GYHKLMOHANbHOMY
30HUPOBAHUIO TEPPUTOPUN.

MoHutopuur OOMT B r. [lepmu NPOBOAUTCA HA OCHOBE METOAMKM «IKONOrMYecKas oueHKa COCTOAHMUA
OOMNT pernoHanbHOro 3HadeHus». MeToaMKa OMMPaeTcA Ha HOPMATMBHO-TEXHUYECKME M MeToAMYecKue
OOKYMEHTbI NO OLEHKe COCTOAHUA MOYB M PACTUTENIbHOCTU, COBPEMEHHbIE MPEACTaBNEHUA O CYKLLeCcCUAX
npupoaHon cpegbl [1]. JaHHaa meToAMKa NO3BOAET NPOBECTU SKONOTMYECKYHO OLEHKY MU OXapaKTepn3osaTb
coBpemeHHoe coctossHme OOTT.

OCHOBHbIM NOKa3aTesieM, KOTOPbIA XapaKTepu3yeT KaAYeCTBEHHOE COCTOAHWME 3KOCUCTEM, ABAAETCA
cTeneHb gerpagaunn. Beero BblaeneHo 6 cteneHemn aerpagaumnu:

0 — «HeperpaanpoBaHHbIEY,

1 — «oyeHb cnabogerpaanpoBaHHbIE,
2 — «cnaboperpaamMpoBaHHbIe»,

3 — «cpegHenerpagnpoBaHHbIey,
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4 — «CUNbHOAErPaANPOBAHHbIEY,
5 — «0YeHb CUNbHOAErPAANPOBAHHbBIEY.

Ons onpepeneHus creneHn gerpagauym OOMNT HeobxoAMMO OMNpPeaesUTb KayeCTBEHHOE COCTOsiHME
KOMMNOHEHTOB (nousbl, pacmumesbHOCMb, ¢a3a MPAHCEHOPMAyuu) B PaA3NUYHBIX  I€MEHTapPHbIX
3Kocuctemax (6aszoebie skocucmemsi). bazoBas saKocMcTeMa — 04HOPOAHAA YaCTb MPUPOAHOIrO KOMMNIEKCa.

Mpu nonesom obcnenoBaHMM 3aKNahbIBAOTCA MOWAAKM HabntoaeHns pasmepom 20 x 20 M B KaxkaoM
M3 6a30BbIX IKOCUCTEM, OMWUCHIBAIOTCH KAuyeCTBEHHbIE UM KOJIMYECTBEHHbIE XapPaKTEPUCTUKU KOMMOHEHTOB
(nouBbl, pacTuTenbHOCTM) U pasa TpaHchopmaLmu.

CocToAHME KOMMOHEHTOB B MpeAenax nAowaakM HabnwaeHUA MNpPUHMMAETCa 33  COCTOAHME
KOMMNOHEHTOB 6a30BOMN 3KOCUCTEMbI B LIE/IOM.

B KauecTBe OCHOBHbIX KPUTEPUEB OLLEHKWN COCTOAHMA NOYB NPUHMMAOTCA Cneaytolme:

— naouwaab o6HaXKeHHOro ryMycoBoro ropusoHTa (A);

— MOLLIHOCTb ab1OTMYECKOrO HaHOCa;

Ha ocHOBaHMM NONy4YeHHbIX AaHHbIX NMOYBEHHOMY MOKPOBY B Mpefenax AaHHOW 6a30BOM 3KOCUCTEMbI
npucsanBaeTcs CTeneHb Agerpaaaunm.

Mpu nonesom obcneaoBaHUM PaCTUTENbLHOTO NMOKPOBA MCMO/b3YIOTCA 0B6LLENPUHATLIE reoboTaHMUYeCcKue
MEeTOo/bl MO/IEBOrO ONUCAHUA pacTUTeNbHOCTU [2; 3; 5; 6; 7; 9]. Mpu onnucaHMM APEBECHOro U KYCTapHUKOBOrO
APYCOB Y4YMTbIBAIOTCA BMAOBOW COCTaB, COMKHYTOCTb KpPOH, CpeaHAs BbiICOTa W BO3PacCT; TpaBsAHO-
KYCTapHMUYKOBOrO — BM/OBOM COCTaB, obliee MPOEKTUBHOE MNOKPbITUE (B MPOLLEHTax) U CpeaHsAs BbICOTA;
MOXOBO-/INLLIANHMKOBOIoO — 0bLee NPOEKTUBHOE NMOKPbITUE U CPEeAHAS BbICOTa; BHEAPYCHON pacTUTENbHOCTU —
TONbKO 06unme. Obunne oTaeNbHbIX BUAOB (AEPEBbEB, KYCTAPHUKOB, KYCTapHMYKOB U TPaB) OLEHUBAETCS Mo
WKane bpayH-bnaHKe. B KayecTBe OCHOBHbIX KPUTEPUEB 3KOJIOTMYECKOM OLEHKM COCTOSIHUA PacTUTENIbHOro
NMOKpPOBa NPUHMMAIOTCA Cneayowme:

— HapYLUEHHOCTb PacTUTENbHOIO NOKPOBa;

— npeobnagatollee CaHUTAPHOE COCTOAHME APEBOCTOA;

— CTeneHb CMHAHTponM3aunmn GpUToLEHO30B;

Ha ocHOBaHMM NOyYEHHbIX AAaHHbIX PACTUTE/IbHOMY NOKPOBY NPUCBANUBAETCA CTENEHb Aerpaaalnm.

3oo/10rnyeckoe obcneaoBaHUE TEPPUTOPUIM OCYLLECTBASETCA OOLLENPUHATBIM METO4O0M NPOBeAeHMUA
newunx MapLpyToB, BO BPeMs KOTOPbIX PErmCcTPUPYIOTCA BCE BMAbl HAa3eMHbIX MO3BOHOYHbLIX U C/leabl UX
XusHegeaTenoHoctn [4; 8; 10]. MpoBoAUTCA BbIBNEHUE MECTOHAXOMAEHUN U yYyeT UUCNEHHOCTU BUIOB
pPacTEHUI U KMBOTHbIX, MOANEKALLUX OXpaHe Ha TeppuTopum Mepmckoro Kpas.

dasa TpaHchopmaumm 6a30BOM  IKOCUCTEMbI — TOKasaTe/lb, XapPaKTepPUsyLWKUIK MU3MEeHEHHOCTb
3KOCUCTEM B pe3ynbTaTe NPUPOAHbLIX MAM aHTPOMOreHHbIX BO3AENCTBMI MO CPaBHEHUIO C KOPEHHOM
3KOCMCTEMOWM, a TaKKe CYKLEeCCUOHHYO cTaauto 6a30B0OIM SKOCUCTEMbI B A@aHHOM NPUPOAHON 30He.

Mo oKOHYaHMIO NONEBOTrO 3Tana caeAyeT KamepasbHblli 3Tan, BKAKYaOLWKNIA NpoBeAeHNE SKONOMMYECKOM
oueHKu coctoaHmna OOTMT.

PaccunTbiBaeTca no dopmyne cpesiHEB3BELLIEHHAan OLEHKa COCTOAHUA 6a30BOI 3KOCUCTEMbI

063 = (On*[163 + Op*[163 + Op*063)/3, rae

On — cTeneHb Aerpagauum noysbl B npeaenax 6a3oBoi 3KOCUCTEMBI,

Op — cTeneHb gerpagaumm pacTUTENbHOCTU B Npeaeniax 6a3oBoi 3KoCUCTEMDI,

Od — dasa TpaHcHopmaLmmM sKOCMCTEMbI B Npeaenax 6a3oBoii SKOCUCTEMDI,

063 — pona nnowaamn 6a3oBon sKocMcTeMbl OT obuien naowaan OOMT,

3 — K03ODUUMEHT, U3MEHAIOLLMINCS B 3aBUCUMOCTM OT KOJIMYECTBA OLLEHMBAEMbIX KOMMOHEHTOB.

OpHOBPEMEHHO BbICYUMTbIBAETCA CpeaHEeB3BELeHHas OLLeHKA COCTOSIHMA OTAE/IbHOrO KOMMOHEHTa
3KOCUCTEeMbI, Hanpumep, NoYBbI No cneayowen popmyne:

Ok =% (0n1*0631...0nn*163n), rae

OK — cpegHeB3BeLleHHas CTeNeHb Aerpaaaummn KOMNOHEHTa SKocUCTeMbI (NOYBblI),

On — cTeneHb Aerpagaunm KOMMNOHEHTa B npeaenax 6a3oBo 3KOCUCTEMBI,

063 — pona nnowaamn 6a3oBon sKocMcTeMbl OT obuen naowaan OOMT.

MonyyeHHas B uTOre cpeAHeB3BelleHHaA cTeneHb Aerpagaumm skocucTembl OOMT xapaktepusyet
coctoaHMe 3Kocuctem OOMT cornacHo rpagauuu ot HeaerpagmposaHHoro (0) A0 OYeHb CUJIbHO
aerpaanposaHHoro (5).

[ononnutenbHo Ha OOMT npoBoAATCcA cieaytolLne nccaeaoBaHma:

* B OTHOLUIEHUM MAIEKOMUTAIOLWMX — OLLEHKA BUAO0BOMO COCTaBa;

38



* B OTHOLUEHMM NTUL, — perucTpaumnsa BMA0BOIro COCTaBa OPHUTOIOTMYECKOTO KOMIMJIEKCa;

* B OTHOLUEHWM PACTUTENbHbIX COOBLLECTB — OLEHKA BUAOBOro COCTaBa;

* B OTHOLUEHUU FPUBOB — PerncTpaLma OCHOBHbIX TAKCOHOMUYECKUX Fpynn;

* B OTHOLUIEHUM UXTUOdAYHbI — perncTpaLms OCHOBHbIX TAKCOHOMMYECKUX FPyn;

* OLEHKa PeKkpeaunoHHOM HarpysKu.

OueHKa peKpeauMoHHOM Harpysku BbinosiHAeTcs B cootBeTcTBuM ¢ OCT 56-100-95 «Metoabl m
eANHULDBI U3MEPEHUA PEKPEeaLMOHHbIX Harpy3oK Ha JieCHble NPUMPOAHbIE KOMMNAEKChI», @ TAaKXKE Ha OCHOBe
Hay4yHo-MeTogmuecknx pabot B.M.Yukosoi [11]. CTagum pekpeaLMOHHON Aerpeccum OnNpeaensalTca B
3aBMCMMOCTM OT OTHOLIEHMA NAOWAAW BbITONTAHHOM 40 MUHEPAsbHOrO TrOPU3OHTa MOBEPXHOCTU
HaMoOYBEHHOro NMOKPOBa K obuiel naowaam obcnegyemoro yyacTtka. MNepeas ctagus — go 1,0 %; BTopas — oT
1,1 pno 5,0 %; Tpetbs — o1 5,1 no 10,0 %; yetBeptan — ot 10,1 go 25,0 %; natas — 6onee 25,0 %.

OueHka KomdopTHOCTM noroabl (Tabn. 1) onpeaenserca coyeTaHUEM MMUKPOKAUMATUYECKUX YCI0BUM
KomopTHOM norogbl Ha BbicoTe 1,5 m.

YCTaHOBUTb AONYCTUMYIO HArpy3ky MOXHO MyTem BbIIBJ€HMA YYAaCTKOB, HaXOAALLMXCA Ha Pa3/INYHbIX
cTagmax gurpeccum, n onpeaeneHma GakTUYECKOM Harpy3KmM Ha Te U3 HUX, YTO HaXoAsaTCA Ha 3-1 cTaanu.

Mpu 3Tom noa PakTUYECKOM Harpy3KoOM MOHMMAETCA KONMYECTBO NI0AEN, KOTopoe mnoceliaeT AaHHbIN
NaHawadT U Tem cambiM NPUBOAMUT €ro B cocToaHue 3-i ctagum aurpeccun [11].

Tabnuua 1.
OueHKa KompopTHOCTU NoroAabl
Temnepartypa OTH. Bnamm:c‘rb CKOpoOCTb BeTpa, ATMOChEpHBIE 0CaaKN
BO3AyXxa BO34yXa, % m/c
OT1 +15 po +25 ot308070 Jo5 He HabntopgaeTca, KpaTKOBpPEMEHHbIe
Ot-500-15 01300070 Jo5 He HabntopgaeTca, KpaTKOBpPEMEHHbIe

MpnumeHaemble MEeTOAMKWM MNO3BONAKT OXapaKTepusoBaTb coBpemeHHoe cocToAHme OOIT mecTHoro
3HauyeHus ropoaa MNepmu, BblgeNTb 0co0b0 LeHHble NpUpoaHble 06bEeKTbl Ha 06cnen0BaHHbIX TePPUTOPUAX,
pekomeHA0BaTb Mepbl Mo  onTMmms3aumMnm cutyaumm Ha OOMNT w“ noAarotoBUTb MPUPOLAOOXPAHHbIE
peKoMeHAALNN NO CHUMKEHUIO HEraTUBHOIO BO3AENCTBUS Ha COCTOSHUE NPUPOAHbIX KOMMIEKCOB U 06bEKTOB
OOIMT, a Tak»Ke No nsmeHeHuto GyHKLMOHA/IbHOrO 30HMPOBAHMA OXPAHAEMbIX TEPPUTOPUNA.
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CEKUMUA:
BOAOEMbI U BOOOTOKU YPEAHU3UPOBAHbBIX TEPPUTOPUIA
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APUMEHEHUE METOAA IMABHbIX KOMMOHEHT (PCA)
Ana AHANU3A TMAPOJNIOTUYECKUX U TUAPOXUMWUYECKUX OAHHDIX p. UPTbILW
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AHHOTauma. MNposeseHa 06paboTKa TMAPOXMMMUYECKUX U TUAPONOTUYECKUX AaHHbIX (PacTBOPEHHbIW KUCA0pOA,
XMNK, BMKs, ckopocTb TedeHus, pacxoq Bodpl) p. MpTbiw B paitoHe r. OMCKa C MOMOLLbIO MeToAa FNaBHbIX KOMMOHEHT
(PCA) B nporpamme CANOQOCO. MNony4yeHHble pe3ynbTaTbl CBUAETENLCTBYIOT Kak O MNONOXUTENbHOM, TaK 1 OTpULLaTeNbHOM
KOppenauum mexay nccnefyembimm noKasaTensimm.

KnioueBble cnoBa: nporpamma Canoco, MeToz, rnaBHbIX KOMMOHEHT, MeTog, opanHauunm, NpTtbiw, OMcKaa obnacTb.

APPLICATION OF THE METHOD OF MAIN COMPONENTS (PCA) FOR ANALYSIS
OF HYDROLOGICAL AND HYDROCHEMICAL INDICES OF THE IRTYSH
A.A. Babarikol, O.P. Bazhenoval, N.V. Ivanova’
'Omsk State Agrarian University named after P.A. Stolypin, Omsk, Russian Federation
’Omsk Hyrdo-meteorological Systems Center, Omsk, Russian Federation

Abstract. Processing of hydrochemical and hydrological data (dissolved oxygen, COD, BOD;, flow velocity, water
flow) of the Irtysh River in the Omsk Region by means of the main components method (PCA) in the CANOCO program
was carried out. The results show both positive and negative correlations between the studied parameters.

Keywords: Canoco program, main component method, ordination method, the Irtysh River, Omsk region.

Peka UpTbll — rnaBHbl NPUTOK pekn 06U, ABNAETCA CAaMbIM NPOTAXKEHHbIM PEKON-NPUTOKOM B MUpe. B
nocnegHee Bpema p. MpTbil NOCTOAHHO 3arpA3HAETCA CTOYHbIMW BOAAMM KPYMHbIX HACeNEeHHbIX MyHKTOB,
pacnofioxeHHbIX Mo ero beperam, a TakxKe COPoOcCaMy NPOMBILLAEHHBIX U TOPHOA06bLIBAOLLNX NPEANPUATUIA.
MomMmOo 3TOro peka NPMHUMAET B cebA HECKO/IbKO YiKe 3arpA3HEHHbIX MPUTOKOB. 3aperyInpoBaHmNe ero CToka
B BEPXHEM TEYEHUM BbI3BA/I0 YMEHbLLEHWE YPOBHA M 06beMa BOAbI, YTO TaKKe OTPULATENbHO CKA3bIBAETCA Ha
3Kosnornyeckor obctaHoBKe. JJaHHbIE 3KONOTMYECKOr0o MOHUTOPUHIA NOKA3bIBAKOT 3arpsA3HEHME PeYHOM BOAbI
dbeHoNnammn, TANXKENbIMW MeTanfamMu, HedTeNnpPoAyKTaMM U PAANOHYKANZAMMK, MPU 3TOM UX COoAep’KaHue
npeBbIAeT NPeaenbHO AoNyCTUMble KoHLeHTpaumn (MAK) B HeckonbKo pas.

Ha tepputopum Poccum Ha Beperax p. UpTbiw pacnonoxeHbl TakmMe ropoda, Kak OmcK, Tapa, Tobonbcek,
XaHTbl-MaHcuiick. CaMbiM KPymnHbIM rOpoAaoM C HaceneHuem 6onee 1 mnH. yenosek, asasetca Omck. C
Tepputopumn 1. Omcka 8 MpTbilw cbpacbiBaeTcA OrpoMHOE KOMYECTBO ObITOBbIX CTOKOB, @ TaKXKe CTOKM
KpynHenwmnx NPOMbILLEHHbIX KOMM/IEKCOB Omckoi obnacty, BKOYAIOLLMNX OMcKkuii
HedTenepepabaTbiBatOWMA KOMOBMHAT, 3aBOAbl TEXHUYECKOTO Kay4vyKa, MacTMacc, TEXHUYECKOro yrieposa,
WWHHbIA 3aBog, U Ap. OHW ABNAIOTCA OCHOBHLIMW MCTOYHWMKAMM MOCTYNAeHMA HedpTenpoaykTos, deHona,
cynbdaTtoB, ammoHua u ap. [1].

Peka MpTbIw — 3TO OCHOBHOW MCTOYHWMK NPEcHo BoAabl Bcero permoHa (Omckoi obnactu), obecneumsaer
ObITOBblE HY)KAbl HAaceneHua, a TaKKe NOTPeObHOCTU CebCKOro X03AWCTBA M NPOMbIWAEHHOCTU, NOSTOMY
COXpaHeHWe NPUPOAHOIN YMCTOTbI BOAblI ABAAETCA BaXHOWM 3agadeil. Kpome TOro, umcrtota BoAbl urpaet
60/1blUYIO PO/Ib ANA KU3HEAEATENbHOCTU U Pa3BUTUA UXTUOdaAYHbI.

MOHUTOPUHT 3KOJIOTUYECKOFO COCTOAHWUA pPeKkn Ha Tepputopunm OMCKOM 06/1acTU OCyLLecTBAAETCS
denepanbHbIM rOCYAAPCTBEHHbIM BHOAKETHBIM yuperkaeHnem «OMCKUMIA LEeHTp No rMapoMeTeoposiorum u
MOHWUTOPUHTY OKpYKaloLen cpeapbl C perMoHanbHbiMU GYHKLUMAMMU» (PTBY «Omckunin LLTMC-P»), KoTopbii
NpPOBOAMT B NMOJIHOM WM YAaCTUYHOM 0ObEMAX TMAPONOTUYECKME N TUAPOXMMUYECKME HabatoaeHus [2].

fmpponornyeckme W rMAPOXMMUYECKME f[aHHble coAepykaT cBblwe 50 nokasaTenein, KoTopble
onpeaensatoT 3KONOrMYECKoe COCTOAHUE p. UPTbIW B AaHHbIA MOMEHT BpeMmeHU. [1na Toro 4tobbl yCTaHOBUTD
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B3aMMOCBA3b MeXAy NOKa3aTeNAMM HeobXxoAMMO OCyLEecTBUTb MATeMATUYecKyto o0b6paboTKy M aHanu3
MCXOAHbIX AaHHbIX. B HacTosAwee Bpema 60/blylo nomoub B 06paboTke M aHanu3e AaHHbIX OKas3blBatoT
NPOrpamMmHble MPOAYKTbI, KOTOPble MNO3BOAAKT AOCTAaTOMHO ObICTPO M JIerKo MNPOBECTU Heobxoaumble
pacyeTbl. B cBoeit pabote mbl mcnonbsyem nporpammy CANOCO (CANOnical Community Ordinations —
KaHOHMYecKas opauHauma coobuwects) [3], KoTopas npenocTaBAseT uccnegoBaTento 6onbwoi BbiGOP
CTAaTUCTUYECKMX METOA0B, CPeAcTB 0606LEHNA N CPaBHEHUA AAHHbIX, Pa3/INYHbIe BUAbI PErPECCMOHHONO U
ONCNEPCUOHHOTO aHanWu3a, KAacTepHbld aHanu3, BO3MOMKHOCTM MPOTHO3MPOBAHUA U MHOTME Apyrve u
no3sosAeT paboTaTb C AaHHbIMM Pa3HbIX TUNOB.

[na ycTaHOBNEHWUA 3aBUCMMOCTU MEXAY TMAPOXMMUYECKMMW U TMAPONOTMYECKMMU NMOKasaTenamu, a
TAKXKe U3YYeHUA UX AMHAMWKWM B MAJIOBOAHbIE U MHOrOBOAHble roAbl Hamu 6bian BbibpaHbl creayowme
OaHHbIE: CKOPOCTb TEYEHMA PEKWU, pacxos, BOAbl, PACTBOPEHHbLIA KUCAOPOA, XMMUYecKoe noTpebneHue
Kucnopoga (XMK) n broxnmmnyeckoe notpebneHme kucnopoaa 3a 5 cytok (BMKs).

B npuposHoOn BOZe BOAOEMOB BCerga MPUCYTCTBYIOT OpraHMYeckme BewecTBa. EcTecTBEHHbIMM
WUCTOMHUKAMWM OpraHMYEeCKMX BELLECTB ABAAKOTCA pPa3pyllalowMecs OCTAaHKM OPraHM3MOB PacTUTENIbHOTO WU
YKMBOTHOTO MPOMUCXOXKAEHMA, KaK KMUBLUMX B BOAE, TaK M NONABLUMX B BOAOEM C JINCTBbI, MO BO3AyXy, C
b6eperos. Kpome npupoAHbIX, CYLWECTBYIOT TaKXe TeXHOTeHHble WCTOYHUKM OPraHUYEeCKUX BELLECTB:
TPAHCNOPTHblE npeanpuATuA (HedpTenpoaykTbl), MACOKOMBMHaTBI (6enkoBble coeanHeHus),
Ce/IbCKOX03ANCTBEHHbIE M HBbITOBbIE CTOKM U T. 4. OpraHnYecKkme 3arpAasHeEHMA NONaSaloT B BOAOEM Pa3HbIMM
NyTAMMW, FNaBHbIM 06pa3oM CO CTOYHLIMUW BOAAMM U A0XKAEBBIMU MOBEPXHOCTHBIMU CMbIBAMM C MOYBbI.

MHTerpanbHoe coaep)KaHMe OpraHUYecKMX BeLecTB oueHMBaeTca no nokasatenam BIMK u XK.
Buoxnmmyeckoe u xmmmyeckoe notpebaeHne KMcnopoaa — NoKasaTenu, NPUHATbIE B TUTUEHE, TMAPOXUMUMN U
SKONIOTUK, XapaKTepusylolme coaepxkaHue B BoAe HecTabuibHbiX (HEKOHCEPBATUBHbIX) OPraHUYECKUX
BeLecTs, TPAHCHOPMUPYIOLLMXCA B BOAE NYTEM MMAPOAN3A, OKUCIEHUA U APYTMX NPOLLECCOB. B ecTecTBeHHbIX
YCNOBUAX Haxo4AWMECA B BOAE OpPraHMYecKMe BeLLecTBa pa3pyLuatoTca baktepuamm, npetepnesan aspobHoe
6uoxmmmnyeckoe okucneHne ¢ obpasosaHnem CO,. B Bogoemax ¢ 60/1blIMM coaepaHUeM OpraHUYecKux
BeLect8 Hosbllaa YacTb KMCAOpPoaa noTpebaseTca Ha BUOXMMUYECKOE OKUCEHWNE, NLWasn, TakKMmM obpasom,
KMCAopoda Apyrue opraHusmbl. [03TOMy yBENMUMBAETCA KOAMYECTBO OPraHU3MOB, Hosiee YCTOMUMBLIX K
HU3KOMY COZEpPXKaHUIO KUCNOPOAa, McYe3atoT Kucaopoaontobusbie BuAbl. TakMm obpasom, B npouecce
OMOXMMMYECKOTO OKUCIEHUA OPraHUYECKUX BELLECTB B BOAE MNPOUCXOAUT YMEHbLUEHME KOHUEHTPaL MM
Kucnopoga, M 3Ta ybblb KOCBEHHO ABAAETCA MEPON COAep)KaHMA B BOLE OPraHUMYECKUX BeLLECTB.
CooTBEeTCTBYIOWMI MNOKasaTe/lb KayecTBa BOAbl, XapaKTEPU3YIOWMIA CyMMapHOEe COoAeprKaHMe B BoAe
OpraHMYeCcKMX BELLECTB, U Ha3biBAaeTCA BUOXMMUYECKMM NOTPEBAEHNEM KMCNOPOAa.

BennumHa, xapaKTepusylowasa cogep)kaHMe B BOAE OPraHUYEeCKMX WM MUHEepPanbHbIX BELLECTB,
OKUCNAEMbIX OOHMM M3 CUAbHbIX XMMUYECKUX OKUCAUTENEN MNpu onpeneneHHblX YCNAOBMAX, HA3blBaeTCA
okucnaemoctbio uam XMK. Asnascb MHTerpanbHbim (CymmapHbim) nokasatenem, XMK B HacTosllee Bpems
cynTaeTca ogHMM U3 Hanbonee MHPOPMATUBHbBIX MOKa3aTeNeN aHTPONOreHHOro 3arpsA3HEHMA BOA.

3ToT noKasaTesib, B TOM WAN MHOM BapuaHTe, MCNONb3yeTCA MOBCEMECTHO MPM KOHTPOAE KayecTsa
NPUPOAHbIX BOA, WCCAEAOBaHMM CTOYHbIX BOA M Ap. B Bogoemax, noABepXeHHbIX BO3AEUCTBUIO
XO3ANCTBEHHON AEATENbHOCTU YeNoBEeKa, M3MEHEHME OKUCNAEMOCTM XapaKTepU3yeT PEXMM MNOCTynaeHus
CTOYHbIX BOA,

[na aHannsa McxoAHbIX AAHHbIX HamK 6bln BbIGpaH MeToZ rfaBHbIX KOMMOHeHT Principal Component
Analysis (PCA), KOTOpbIit ABNAETCA OAHUM M3 OCHOBHbIX CMOCOOOB YMEHbLUEHUA PAa3MeEPHOCTU AaHHbIX, NPU
3TOM NoTepu MHPOPMALUN MUMHUMANbHBI. MPUMEHAA 3TOT METOZL MOXKHO BblAE/INTb MOKasaTenu, KoTopble
OKa3blBalOT Hambosbllee BAMSAHME HA 3SKOCMCTEMY, a TaKKe YCTAaHOBWUTb CTEMeHb KOPPenauuu Mexay
NCXOA4HBIMWU AAHHbBIMMU.

Lenbto npmeHeHna PCA aBnanacb NpoBepKa rMnoTesbl O IMHENHON 3aBUCUMOCTU MeXAY HEKOTOPbIMM
rMOPOXUMUYECKMMMU U TUOPONOTMYECKMMM NoKasatenamu p. Nptoiw 8 2014-2016 rr., a TaKKe BblgeneHne
Hanbonee BaKHbIX NOKa3aTeNen AN SKOCUCTEMbI pekn. imerowwmecs AaHHbIe No TMAPOXMMUU U TMAPOIOTUM
p. UpTbiw 3agatotca B nporpamme CANOCO B Buge Tabauubl, B KayectBe Labels (meTKu, HasBaHWs) Mbl
MCNoNb30Bann AaTbl CHATMA MOKAa3aHW, OHM Ke WMCMO/MIb3YIOTCA Ha Auarpamme B KadectBe 0603HayeHUA
TOYEK B HOBOW CUCTEME KOOPAMHAT, NOCTpoeHHoM no metoay PCA (puc. 1).
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Labels Kucnopoa, mriam3 XIMK BMK5 CropocTs, M/ Pacxopn, m3/c

15.05 86 206 19 09 2080
29.05 856 214 22 08 1110 a) p. UpTbiw, n. beperosoii, neBbiit
19.06 79 148 16 081 1480

26.06 7 328 12 0.84 1270 6eper,
03.07 7 16.3 09 0.82 1210

17.07 74 108 06 079 1080 2014 rop,
24.07 76 6.9 0 0.79 957

14.08 6.9 63 1 0.71 727

21.08 76 94 0 077 844

04.09 79 12 06 0.74 720

11.09 94 124 1 0.74 738

24.09 9 135 2 0.74 684

09.10 108 184 17 07 760

Labels Kucnopoa, mr/am3 XK BIMKS CropocTe, Mic Pacxoa, m3/c

14.05 6.6 64.1 14 11 2615

21.05 78 u7 22 1.04 2050 6) p. NpTbiw, n. Beperosoit, nesbIit
28.05 78 506 17 1.04 2819

18.06 78 436 1 0.88 2090 6eper,
24.06 74 308 18 068 2020

02.07 71 16 13 077 1590 2015 rop,
16.07 86 5 24 077 1398

3007 79 68 14 0.81 1220

13.08 86 64 14 074 907

10.09 86 19 31 066 748

08.10 10 73 17 076 856

15.10 17 5 2 077 880

2210 112 148 2 072 856

Labels Kucnopog, mr/am3  XMK BMKS CxopocTtb, M/c Pacxoa, m3/c

1205 87 215 17 103 2700

B 9 157 14 1.06 3300 B) p. UpTbiw, n. beperosoi, nesbii
26.05 76 112 13 105 3230

02.06 8.4 512 27 1.02 2900 6eper,
09.06 84 53 13 095 2480

24.06 6 99 17 0.85 1780 2016 rog,
08.07 67 194 0 093 2020

14.07 74 97 16 09 1980

28,07 74 144 14 0.96 2210

04.08 6.7 9 1 0.95 2190

11.08 78 96 14 0.91 2080

25.08 8.4 59 17 0.95 1910

02.09 8.1 135 14 0.79 1090

15.09 8.8 65 13 0.81 1020

2209 94 54 33 084 961

06.10 94 7 16 0.72 776

13.10 10.2 85 28 0.76 849

2010 1 101 22 073 m

Puc. 1. laHHble N0 rMApOXMmMum 1 rugponorum p. NpTbiw B panoHe noc. beperosoi 3a 2014—-2016 rr.

MpuMmeHsAA onepauMu UEHTPUPOBAHMA W HOPMUPOBKM K AOaHHbIM, Mbl MOJy4aem Amarpammel,
n306paKkeHHble Ha puc. 2.
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OpAnHaLMOoHHaA Anarpamma rmapoxXMMUYEecKUX U TMaPOa0rMYECKUX AaHHbIX
p. NpTbiw B paitoHe noc. beperosoit 3a 2014-2016 rr.
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02.060

1.0

Puc. 2.8
OpAnHaLMOoHHaA Anarpamma BITKS
TMOPOXUMUYECKUX U TUAPONOTNYECKUX AaHHbIX
p. UpTbiw B paioHe noc. beperosoit 3a 2014 Kucnopod, melon3
2016 rr.

12.05
Cropocmb, mlc o 220090 13.10
a) p. UpTbiw, n. beperosoit, neBbii 19.050 52010

6epe|-’ 2014 rog, Pacxo0, m3lc
6) p. UpTbiw, n. beperosoi, nesbii s G807 2%

6eper, 2015 roa, 09060@1:'83 O(gvogoé?m
B) p. UpTbiw, n. beperosoli, nesblit 15.09

beper, 2016 rog,

O
©)
04.08 24.06

08.07

-0.6

Kaxkpgaa cTpenka Ha puC.2 YKasblBaeT HanpaBAeHWEe pPe3KOro YBEAWYEHWUs 3HAYeHWn ans
COOTBETCTBYIOLWMX MOKasaTene. Kak BMAHO W3 guarpamm, HaumbonblumMe 3HAYEeHUA AN PACTBOPEHHOrO
KMCnoposa NpuUXogATca Ha CeHTABPb-OKTADBPb, YTO COOTBETCTBYET MCXOAHbIM AaHHbIM MO BCEM rofAam M
MOXKeT OblTb O0OBACHEHO NPOTEKAHMEM PA3/IUYHBIX U3MKO-XMMUYECKUX UM BUOXMMUYECKMX MNPOLECCOB
(Hanpymep, NOHMKEHNEM TEMMNEPATYPDI, YCUIEHUEM NpoLEeccoB GOTOCUHTE3A BOAHBIMU PAcCTEHUAMU U 4p.),
a TaKXe yBe/IMYeHUeM A0XAEeBblX 0CaaKoB. Hanbonblume 3HavyeHma BlMKs npuxonATca Ha pasHble mecaubl:
2014 — mait, 2015 — utonb, ceHTAGPb, 2016 — CeHTABPb-OKTABPb, YTO MOXKET HBbITb 0OYCNOBAEHO YBEANYEHNEM
COAEpPKAHUA NIErKO OKMUCAAEMbIX OPraHMYecKMX BELLECTB B pe3y/ibTaTe COPOCOB CTOYHbIX BOA. MaKCcMMyMbl
XMK npuxoaAaTca no Bcem rogam Ha Mai — MIOHb, YTO CBA3AHO C MNOJIOBOAbLEM, B Pe3Yy/bTaTe KOTOPOro B pekKy
nonagaetr 60/blOe KOAMYECTBO 3arpA3HAIOLWMX BELLECTB, B OCHOBHOM aHTPOMOreHHOr0 MPOUCXOXAEHMUA.
HanpasneHua Hanbonbluero BO3pacTaHUA ANA CKOPOCTM TEYEHMA U PACcX0Aa BOAbl BbIMAZLatoT Ha Mald — UIOHb,
YTO TaK»Ke CBA3aHO C NOJ0BOAbEM.

Yron mexay CcTpenkamum Ha puc.2 YyKasblBaeT Ha 3HAK KoppenAuuMm mexay mnokasatenamu. B
2014-2016 rr. nonoxu1TenbHasa Koppenauusa Habawganacb ANA pacTBOPEHHOro Knucaopoaa u bIMNKs,

CBA3b PACTBOPEHHOrO KMCNOPOAA C APYFMMUM NOKa3aTeNAMM BapbUPYETCA MO roAam OT MOJIOXKUTEIbHOWM
[0 OTPULATENbHOM KOpPenaumn, a TakKe puUC. 2 B YKa3blBaeT Ha OTCYTCTBME CBA3W, Hanpumep, ana 2016 .
mexay XMK 1 Kucnopoaom, 4To He COOTBETCTBYET AENCTBUTENbHOCTY.

OnvHa BekTOpa (puc.2) yKa3biBaeT Ha BKNAA, BHOCMMbIM KarKAbIM MOKasaTenem B obOWwuit aHanus
AaHHbIX. B 2014 r. 1 2016 r. BCe uccnegyemble NoKasaTeNn B PaBHOW CTEMNEHW BaXKHbI A8 aHAaN3a COCTOAHUS
p. UpTbiw. B 2015 . pacTBOpEHHbIA KUCIOPOA OKasanca MeHee BaKHbIM MOKasaTesiem (XOTs ero cpegHee
3HayeHnMe B 2014-2016rr. BapbMpyeTca HEe3HauuTenbHO), Yem gpyrve. Bo3mo)KHO, 3TO cCBA3aHO C
3aBbllleHHbIM 3HaYeHnem XMK B mae — nioHe 2015 r. (NpakTuyeckn B 3 pasa 60/blINM, YEM B aHANOTMYHbIe
mecAubl 2014 r.n 2016 1.).

MocKo/ibKy NepBas KOMMOHeHTa (ocb 1) onpeaeneHa TakMm o6pa3om, YTO OCHOBHasA £015 MHOopMaL MK
COAEPKUTCA MMEHHO B Hel (aucnepcvs B HamnpaBAeHWW 3TOM KOMMOHEHTbl MaKCMMasbHa), BTOpPas
KOMMoHeHTa (ocb 2) onpegenseTca aHaNOrMYHbIM 06pa3omM MpPU YCNOBMM, YTO €€ OCb MepneHAMKYAAPHa
nepBo W T.A4. TO aHaNM3MPyA COOCTBEHHble 3HayeHUsA ocel (NpeacTaBAAOWMX OUCNEPCUIO), MOMKHO
onpeaennTb KOJIMYECTBO IMaBHbIX KOMMNOHEHT, 0ObACHAOWMWX UCXOAHbIE AaHHble (puc. 3).
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Statistic Axis 1 | AXis 2 | Axis 3 | Axis 4 | Axis !
Eigenvalues 0.53023 0.3290 0.0983 0.0617 0.008;

a) cobcTBeHHbIE 3HAYeHUs ocel,
2014 rop,

Explained variation (cumulative) 50.23 83.14 92,97 99.13 100.0(

Statistic Axis1 | Axis 2 | Axis 3 | Axis 4 | Axis

6) cobcTBEHHbIe 3HaYeHuA ocen,

Eigenvalues 0.6817 0.1774 0.1092 0.0227 0.009
2015 rog,

Explained variation (cumulative) ©8.17 85.91 96.82 99.09 100.0

Statistic Axisl | Axis 2 | Axis 3 | Axis 4 | Axis !

. ] B) COBCTBEHHbIE 3HaYeHMA ocen,
Eigenvalues 0.5371 0.2745 0.1093 0.0729 0.006:

2016 rog,

Explained variation (cumulative) 53.71 81.16 92.09 99.38 |100.00

Puc. 3. Bbibop uncna rnaBHbIX KOMMNOHEHT

M3 cTaTUCTUYeCcKMX Tabauy, puc. 3 BUAHO, YTO TPU NaBHble KOMMOHEHTbl 0OBACHAIOT 6ONbLUYIO YacTb
ncxogHon Bapmaumm: 2014 rog — 92,97 %, 2015 rog — 96,82 % u 2016 roa — 92,09 %. CnepoBaTtenbHO,
CUCTEMbI M3 Tpex ypaBHeHUW (3 rnaBHble KOMMNOHEHTbl) byaeT BNoAHE AO0CTaTOYHO AN aAeKBaTHOro
OMMCaHUA B3aMMOCBA3U UCCNeAyeMbIX TMAPOXMMUYECKUX U TMAPOIOTMYECKMX NOKa3aTe en.

Taknm o06pasom, nonyyeHHble B xode 06pPaboTKM MCXOAHbIX FTUMAPOXMMUYECKMX U TUAPONOrMYECKMX
AaHHbIX MeToAoM raBHbiX KomnoHeHT (PCA) ¢ nomolubto nporpammbl CANOCO pesynbTaTbl YKa3blBaloT Ha
HaN4YMe KaK NONOXKUTENbHON, TaK U OTPULATENbHOM KOPPEenaumMm mexxay pactBopeHHbIM Knucnopogom, XK,
BIMKs, CKOpOCTbIO TEYEHUA N PACXOAOM BO/AbI, @ TaK¥Ke B HEKOTOPbIX Cy4asnx Ha cnabyto CBsA3b UM NOJHOE ee
OTCYTCTBME, YTO TpebyeT AONO/IHUTENIbHOIO M3y4YeHUs AaHHbIX. AHaNM3 CODOCTBEHHbIX 3HAYEHWUN TNABHbIX
KOMMOHEHT MokKasa/, 4to 6osee 92 % coBOKYMHOM Ancnepcum ob6bACHAETCA NepPBbIMU TPEMA OCAMMU, T. €. TPeX
rNaBHbIX KOMMOHEHT OyaeT [0CTaTOMHO 418 aAeKBaTHOrO OMMCaHMA B3aMMOCBA3W  UCC/edyemblX
nokasaTeneu.
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AHHOTauma. B paboTe npmseaeHbl pe3ynbTaTbl SKONOTMUYECKOrO MOHUTOPUHTA, BKAKOYAIOLWETO FTMAPOXMMUYECKME U
anbronorunyeckune nccnegosarma B 2015 r. Ha NATU BogoEMaX roposa, C LLeIbio OLEHKMN UX IKOI0rMYECKOro COCTOAHMA Mo
NMoKasaTeNAM KayecTBa BOZAbl (YMCNEHHOCTb U Buomacca GUTONNAHKTOHA, BUAbI-MHAMKATOPbLI CanpobHOCTM cpeabl U
OCHOBHbI€ T’MAPOXMMMYECKME NapamMeTpbl).

KnioueBble cnoBa: 3KONOrMYECKUA MOHUTOPUHT, BUOreHHbIe 31eMeHTbl, TPOOHOCTb, GUTOMNNAHKTOH, CanpobHOCTb.
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SOME RESULTS OF ENVIRONMENTAL MONITORING OF URBAN WATER POOLS IN KALININGRAD IN 2015
0.S. Bugranova, N.A. Tsoupikova
Kaliningrad State Technical University, Kaliningrad, Russia

Abstract. The paper presents the results of environmental monitoring of 2015 including hydrochemical and
algological studies carried out in 2015 on five water polls of the city, in order to assess their ecological condition by water
quality indicators (phytoplankton abundance and biomass, species indicators of saprobity and basic hydrochemical
parameters).

Keywords: environmental monitoring, nutrients, trophicity, phytoplankton, saprobity.

PaccmaTtpuBaemble BOLOEMbl HAXOAATCA B YepTe ropofa KanuHMHrpaga M B OCHOBHOM MCNbITbIBAOT
3HAUUTENbHYIO  @HTPOMOTEHHYID  Harpysky, OAHOBPEMEHHO  BbINOAHAA  NaHAWadToO6pasyloLLyto,
PEKPEALMOHHY0, 3CTETUYECKYIO U AP. YHKUNK. ExemecAYHbIA 3KONOrMYEeCKMI MOHUTOPUHT BEAETCA CUIAMM
CTYAEHTOB U COTPYAHUKOB YHMBEPCUTETA Ha NATU KPYMHbIX BOAOEMAX ropoaa — Kackag npyaos BepxHero[7] u
HuxkHero [2], a Takke npyapbl Nenasckuii [1], Monnasok [3] n ®openesbint [4].

Bce BOAOEMbl OTHOCATCA K NePBOMN pbIOBOXO3ANCTBEHHON KaTeropuu, 3a UcKAtoUeHnem np. Popenesoro,
KOTOPOMY NPUCBOEHA BbICLLAA KaTeropms.

B paHHOM paboTe npeacTaBneHbl pPe3ynbTaTbl 3KOJOFMYECKOTO MOHWUTOPWHra, MPOBOAMBLIErocA B
TeyeHue BereTauMoHHoro ceaoHa 2015r. (mali-okTAbpb) Ha CTaHAAPTHbLIX CTAHLMAX.

Pe3ynbTaTbl ocpeaHeHbl MO CTAHUMAM B LEJAOM 3a ce30H. [pobbl A41A TMAPOXMMMUYECKOro U
aNbrosiorM4yeckoro wuccnegoBaHuii otbupann, obpabaTbiBain M BeM pacyeT COrnacHO Ob6LWEenpUHATbIM
meToauKam [2-5; 7].

Tun Tpodumn [6] onpeneneH ncxoaa U3 caeayoWmMx NoKasatenen: cpegHan buomacca GpUTONNAHKTOHA 3a
BEreTauMoOHHbIA nepuog, WMHAEKC TPODHOCTU, YMCAEHHOCTb (UTOMNAHKTOHA, MPOLEHTHOE COOTHOLEeHWe
ONATOMOBBIX, 3e/1eHbIX U CUHE3e/IEHbIX BOAOPOCNEN.

Mo nokasaTtento cpeaHelt Guomaccbl GUTONMAHKTOHA 3a BEreTalMOHHbIA nepuog Boapl np. Popenesoro
OoTHeceHbl K Me30TpodHbim (2,97 mr/n), np. Menasckoro (8,34 mr/n) K 3BTpodHbIM. Mpyabl HUKHUA ©
Monnasok (52,36 un 25,80 Mr/n cOOTBETCTBEHHO) OTHOCATCA K rnneptpodHbiM. Mo mHAEKcy TpodHOCTM
(tabnuua) npyabl NonnaBok M dopeneBblt ABAAIOTCA Me30TPOPHbIMKU, Npyabl BepxHuit u Menasckuin —
3BTPOdHbIMM, a NP. HNKHUIN — runepTpodHbIM.

Tabnnua
OueHKa KavecTBa BoAbl NpyAos ropoaa KannHuHrpaga, 2015r.
o Boaoembl
Kputepumn ” ” ” <
BepxHun HuxKHUK | Menasckuun | MonnaBoK ‘ ®openesbii
no nokasarenam GuUTonNaHKTOHa
UHaekc
A 69,89 84,20 63,73 57,93 52,04
TpodHOCTH
Meso- Meso-
Tun Tpodun 9BTPOdHbLIN MnepTpodHbIN 9BTPOdHbLIN . .
pod pod pTPO® pod TPOHbIN TPOHbIN
MO OCHOBHbIM F’MAPOXMMUYECKMM MOKA3aTENAM
Knacc B-meso0- B-mes0- B-meso0- Onwro- B-meso0-
canpobHocTn canpobHble canpobHble canpobHble canpobHble canpobHble
YmepeHHo Cnabo YmepeHHo
Knacc kauecTBa 3arpAsHeHHble
BobI 3arpA3HeHHble 3arpA3HeHHble 3arpA3HeHHble YucTole BOAb! BobI
BOAb! BOAbI BOAb!

YncneHHocTb $UTONNAHKTOHA B cpeaHem 3a ce30H B HuxkHem um [MenaBckom npyaax 6blna okoso
130 MAH.KA/A, 4yTb MeHblue B BepxHem (90 MAH.KA/N), 3HaUUTENBHO MeHbLie B np. openesom (44 maH.kn/n)
n np. Nonnasok (23 maH.kn/n). Mo 3ToMy NoKasaTeslo BCe BOAOEMbl OTHOCATCA K 3BTPOPHbIM. MpoueHTHoe
COOTHOLLEeHMEe ANaTOMOBbIX BOAOPOC/el B Npobax No3BOIMNO BCE BOAOEMbI, Kpome np. HUKHero, oTHeCTH K
me30TpodHbIM (0—15 %). Mo uMcneHHOCTM 3e/eHbiX BOAOPOC/AEN Bce Bogoembl, Kpome np. Popenesoro
(okon0 7 % — 3BTPOOHbIN), OTHECEHDbI K 0ANTOTPOHbIM (15—75 %). YNCneHHOCTb CUHE3eNeHbIX BOAOPOCeN
BO BCEX BOAOEMAX MAKCMMasbHa, YTO FOBOPUT O MX LLBETEHUM B 3TOT Nepuog: B np. BepxHem cocTtasaana
6onee 45 % (onurotTpodHbI BoAOEM), B OCTa/IbHbIX BOAOEMAX NOKa3aTe b Bbille, Ha YPOBHE Me30TPODHbIX.
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Knacc canpobHoctn [5] onpegeneH no coAeprKaHUO PacTBOPEHHOro KMCcAopoga, MepmMaHraHaTHOM
OKUCNAEMOCTHN, COAEP)KaHUID aMMOHWM-UOHA, HUTpuToB, d¢ochatoB. OTHOCUTENbHOE cogep’KaHue
pacTBOPEHHOro KUC/I0poda B TeYeHWe BereTaumMoHHOro nepuoga B OCHOBHOM O/IM3KO K HOpMasibHOMY
(94-108 %), B 3anagHon yactu np. Popenesoro HabaO4AETCH CUbHOE HEAOCbIWEHME Ha YpOBHe A0 56 %;
X0TAA abCOMOTHbIE 3HAYEHUA KOHLEHTPALMM KUCI0POAa BO BCEX BOAOEMAX HE OMyCKaloTcA HUMKe 6 mr/n, B
np. Monnasok gocturaet 10,5 mr/n.

B BoAe coaeprKnTca AOCTaTOMHO MHOMO NerKo OKMUCAAeMbIX OpraHMYeckux selects. B cooTBeTcTBUMU C
knaccuduraumen O.A. AneknHa, nccnegyemblie npyabl MOXKHO OTHECTM K BOAHbIM 06BbEKTam Co cpegHeln nam
cNerka nosblleHHOM okucaaemocTtbto (ot 6,9 go 11,5 mrO/n).

KOHUeHTpaunm 60nbIMHCTBA OUMOreHHbIX 3nemeHToB B Tensoe Bpema 2015r. B uenom [0BObHO
BbICOKM.

Obuiee Keneso 06HapyKEHO B KOJIMYECTBAX, CYLLECTBEHHO NpeBbiWatoWmnMx HOPMaTUBHOE 3HaYeHne Ann
pblBOX03AMCTBEHHbIX BogoemoB (makcumym — 0,35-0,38 mrFe/n B8 np.lMonnasok u np. BepxHem).
CopepskaHne azoTa aMMOHMUIMHOIO TaK»Ke Bbille HOopmbl BO Bcex npyaax (4o 1,21 mrN/a 8 np. MNonnasok).
BepoATHO, 3TO CBA3AHO C NPEUMYLLECTBEHHO NOA3EMHbIM MUTaHUEM BCEX UCCNEA0BaHHbIX BOAHbIX OObEKTOB:
ONA  BOA, YEeTBEPTMUYHbIX OTNOXeHMNn B KanuHuHrpagcko o065nacTn, CBA3AHHbIX C  J1IeAHUKOBbLIMMU
0b6pasoBaHMAMM, XapaKTEPHO MOBbIWEHHOE CcoAepKaHMe Kesne3a M MOHOB ammoHuA. CpeaHue 3a
paccmaTpuBaemblit Nepmos KOHUEHTPauum HUTpMTOB U docdaToB No H6onbLUEN YAaCTU HEBESIMKU, U NIULWWb B
HEKOTOPbIX BOAOEMaX HECKOJIbKO MpPeBbillaan HOPMaTMBHble 3HadyeHua (Hanpumep, 0,32 mr/n dpocdatos B
np. HuxKHem)

Takum o06pasom, cobpaHHble TMAPOXMMUYECKME MaTepuanbl NO3BOJAIOT CKasaTb, YTO BOAbI NpyaoB
r. KaamHuHrpaga B TeyeHme BeretaumoHHoro nepuoga 2015 r. 3HauMTeNIbHO 3BTPOGUPOBaAHbI; MO OCHOBHbLIM
rTMAPOXMMUYECKMM MOKas3aTeNaM BCe BOAOEMbl OTHeCeHbl K [-me3ocanpobHbim, Kpome np. MonnaBok
(onurocanpobHbIit); No nokasatensm GUTONNAHKTOHA BOAOEMbl HAXO4ATCS Ha YPOBHE OT Me30TPOHbIX
(np. NonnaBok, np. ®openesbin) po runeptpodHoro (np. HUXKHMIA). [MpesbiweHne MNAK no pagy
r’MAPOXMMUYECKUX NMOKA3aTeNen CBUAETENIbCTBYET O 3arpA3HEHUM NPYAOB OT BHELWHUX UCTOYHUKOB, Hanbosee
UYMCTBIMW OKasasMcb BoApl Np. MonnaBoK. 3TO MOXKET 06bACHATLCA NONOXKUTENbHLIM PE3YNbTaTOM OYUCTKM
KOT/NI0BMHbI Np. MonnaBokK, nposoauswenca 8 2014 r.
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NEPUGUTOHHDIN KOMIMIEKC XMPOHOMMUA,
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AHHOTauma. B gaHHon paboTe npeactaBAeH aHHOTMPOBAHHLIMA CMUMCOK BWAOB, OTMEYEHHbIX B NepudutoHe 03.
ObpouHoe (Bogoem-oxnaautenb TIU-1 r. TiomeHu), KoTopoe sBAsetca cTapuuei p. Typa. MposeaeH aHanAn3 wu
BblAB/JIEHbI PeOdUIbHbIE U TMMHODUNbHBIE FPYNNMPOBKK. PaccynMTaHO CXOACTBO BUAOBOIO COCTaBa KaXKAoOM CTaHLMUKM No
KoapduumeHTy CbepeHceHa.

KntoueBble cnoBa: XMpoOHOMUAbI, BOAOEM-0XAAUTENb, CTaHLMA, 300NepndUTOH, TeEMNepaTypa.

THE COMPLEXES OF CHIRONOMIDS OF LAKE OBROCHNOE
(THE RESERVOIR-COOLER OF THE CENTRAL HEATING STATION-1) THE CITY OF TYUMEN
A.G. Gerasimovl; T.A. Sharapovaz; A.G. Gerasimova®
! State Research and Production Center for Fisheries;z’3 The Institute of Problems of Development of the North — the
subdivision of the Federal Research Center, the Tyumen Scientific Center of Siberian Branch of the RAS

Abstract. The annotated list of the species of the Lake Obrochnoe (reservoir-cooler of the Central Heating Station-1
of the city of Tyumen), which is an abandoned loop of the Turf River. The analysis is carried out and rheophilic and
lithophilic groupings are revealed. The similarity of the species composition of each station according to the Sierensen
coefficient is calculated.

Keywords: chironomids, reservoir-cooler, station, zooperiphyton, temperature.

JINYMHKN XMPOHOMMA, ABNAOTCA BaXKHbIM KOMMOHEHTOM NepUPUTOHA BOLOEMOB M BOAOTOKOB 3anagHol
Cnbupu. N3sectHo 13 paboT [2; 3], 4TO BbICOKME TemnepaTypbl BOAbl OTPULATENBHO B/MAKOT Ha Pa3BUTUE
JNINYMHOK XMpoHoMu, Llenbto paboTbl ABNAETCA BbIABNIEHME KOMMIEKCOB XMPOHOMMA, HA Pa3nYHbIX BroTonax
BoAoema-oxnaautens TromeHckoi TILU-1 (03. O6pouHoe).

Cbop maTepuana NPoBOAUAN B TeYEHME BereTauMoHHOro nepmoaa B 2016 r. ¢ MtoHA No oKTAGPb Ha NATK
CTaHUMAX B /INTOPAsbHOM 30He Ha rnybuHax Ao 1m. TemnepaTypHbIl peXumM M CKOPOCTb TEYEHMA Ha
nccaefyemblx y4acTKax CUAbHO PasHATCA.

B LLeNOM MOKHO BbIAE/NTb YYACTOK C NOBbILEHHOW TEPMUYECKOM Harpysko (cTaHummn 1, 2 n 3) 1 yvacToK
C ymepeHHol TemnepaTypoli (ctaHuum 4 n 5). Ha ctaHumax 1, 3 1 5 moxHo Habnoaatb cunabHoe TeyeHue (40
0,54 m/c), y4acCTKM e 2 1 4 BANAHUIO TEYEHUA NPAKTUYECKN He NoABeprHyThbl. Ha Kaxaon Touke oTbupanoch
no Tpu Npobbl 300neprdUTOHa, BCcero cobpaHo 1 obpaboTtaHo 75 npob. TemnepaTypa BoAbl 4OCTUIAaNa CBOErO
MaKcMMyma B aBrycte Ha cTaHumm 3 (38,8°C) — cbpocHoi KaHan. 3TO CBA3aHO C ee PacnosioXKeHWem B
HenocpeacTBeHHOM 6a1M30CTU OT cOpoca oTpaboTaHHbIX Bog ¢ TIL-1. TakMe BbICOKME TemMMNepaTypbl NPUBOAAT
K YrHETEHMIO Pa3BUTUA MHOFMX TMAPOOMOHTOB BMNOTb A0 NOJHOW rMBEenn, HO TAKKe 3TO MOXKET CAYXKUTb
OLHWM W3 TNaBHbIX YCNOBWIA WMHBA3MM HOBbIX BMAOB. [pobbl nepuduToHa OTOMPANM C KAMEHWUCTbIX WU
ApeBecHbIXx cybcTpaToB € yyYeTOM WX MNAoOWaAM, Ha CTaHuMM 3 oTOupanu obpactaHuA cneumanbHbIM
NepuPUTOHHbIM CKPeEBKOM C GETOHHbIX MJAWUT, KOTOPbIMWM BbIJIOXKEH Becb COpPOCHOM KaHan. Martepwuana
¢duKemposann 4 % pactsopom popmanbaermaa.

O6paboTky Npob npoBoAMAM B KamepasibHbiX ycnosuax. PaHee nepuoutoH B 03. O6poyHoe M3ly4yancs
Anwb B 2005 . [4]. B x04€e nccnegoBaHus Hamu onpeaeneHo 30 BUAOB XMPOHOMMA, U3 TPeEX NOACEMENCTB.
Hanbonee pasHoobpasHo npeacTtasieHo B nepudutoHe n/cem. Chironominae.

Cpean HUX MOMKHO BbIAEAUTb KaK JMMHOOUAbHble BUAbl (Tanytarsus palettaris, Endochironomus
tendens), Tak n peodunbHblie (Rheotanytarsus sp., Cladotanytarsus sp. v ap.) (Tabanua).

Konnuectso BWAOB XMPOHOMWA, MO CTAUMAM CWAbHO BapbupoBano. Ha noTuyeckux 6uoTonax
MWHMMaNbHoe 6oratcTBo Bnaos (10) oTmeyeHo B cbpocHom KaHane (cT. 3), makcumanbHoe (19), Ha cT.5 —
y4YacTKe yMepeHHoro nogorpesa. Ha yyacTkax 6e3 TedeHna MakCMManbHOe KoanyecTso BUA0B (17) BbisiBAeHO
Ha CT. 4 B 30He YyMepPEeHHOro TenJ10Boro BO3AENCTBUSA, @ B 30HE MOBbILEHHOW TEPMUYECKOW HArpysku (cT. 2)
BMA0BOE HOraTcTBO XMPOHOMMA, OKA3a10Cb HAMMEHbLIMM — BCero 9.

47



Tabnvua
CnnCcoK BUAOB XMPOHOMMA, OTMEYEHHbIX B NepudutoHe B 03. O6poyHoe B cesoHe 2016 T.

CTaHuuA
1 2 3 4 5
Cem. Chironomidae
M/cem. Chironominae
Tpuba Tanytarsini
Rheotanytarsus sp. + + +
Cladotanytarsus sp. +
Tanytarsus excavatus(Edwards, 1929) + + +
Tanytarsus verrallilGoetghebuer, 1928)
Tanytarsus palettaris (Verneaux, 1969) +
Tanytarsus medius (Reiss&Fittkau, 1971) +
Paratanytarsus quintuplex (Kieffer, 1922) + + + +
Tpuba Chironomini
Polypedilum nubeculosum (Meigen, 1804) +
Polypedilum scalaenum (Schrank, 1803) +
Polypedilum convictum (Walker, 1856) + +
Chironomus plumosus (Linnaeus, 1758) +
Dicrotendipes nervosus (Staeger, 1893) + + + +
Dicrotendipes tritomus (Kieff.) + + + +
Pentapedilum sordens (Van der Wulp, 1874) + +
Pentapedilum exectum (Kieffer,1915) + + +
Endochironomus albipennis (Meigen, 1830) + + +
Endochironomus tendens (F.) + +
Glyptotendipesvaripes (Goetgh.) +
Glyptotendipes glaucus (Meigen 1818) + + + +
Parachironomusvitiosus (Goetghebuer, 1921) +
Parachironomusarcuatus(Goetghebuer, 1919) + + +
M/cem. Tanypodinae
Ablabesmyiamonilis (Linnaeus, 1758) + + +
Thienemannimyia + + +
M/cem. Orthocladiinae
Cricotopus sylvestris (Fabricius, 1794) + + + + +
Cricotopus algarum (Kieffer, 1911) + + + + +
Trissocladius potamophilus (Tshern.) + + +
Nanocladius bicolor (Zett.) +
Limnophies distrophilus(Tshernovsky, 1949) + + +
Pseudos mittia (Edwards, 1932) +
Orthocladius consobrinus (Holvgren, 1869) + +

Ona BbIABNEHMA CXOACTBA COCTaBa XMPOHOMWMA, Ha pPa3/IMYHbIX OMOTOMax paccyMTaH KosappuumeHT
cxoactea CbepeHceHa. PacyeTbl NOKasanu, YT0O MUHUMA/IbHOE CXOACTBO OTMEYEHO MeXAy CTaHumamu 3 n 4
(0,23), a makcumanbHoe mexay 1 n 5 (0,78). CtaHuMM 3 1 4 HaxoAATCA B Pa3HbIX TEPMUYECKMX 30HaxX, U Ha 4
yyacTKe NpaKTUYeCcKu OTCYTCTBYET TeyeHue.

BeposTHO, MMEHHO 3TUM 06BACHAETCA MUHUMabHOe cxoacTBo. CTaHumn 1 M 5 HaxoaaTcA Ha TeYeHuu.
CKopee Bcero, 6onbloe 3HayeHne KosadPUUMeHTa CXOACTBA CBA3AHO CO CXOMKMMMU YCI0BUAMM OBUTAHUS M
BbICOKOM CKOPOCTbtO TeyeHusa [1].

Cnucok nutepaTtypbl
1. Fepacumos, A.l. Komnnekcbl xupoHomua osepa Ob6bpouHoe (Bomoem-oxnaautens TIL-1, r. TiomeHb, 3anagHas
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CTaHUMI : MaTepuanbl BCEPOC. Hay4.-MPakKT. KoH. ¢ MexayHapoga, yyactem. — Yura, 2017. — C. 42-46.
2. Mopgayxait-bontosckor, ®.[. NMpobaem bl U BAUAHWE TEMNOBLIX U AaTOMHbIX 3EKTPOCTAHLMI HA rMAPOOMONOTUYECKUI
pexxum Bogoemos (0630p) // IKonorna opraHM3moB BogoXpaHUAULL-oxnaauteneit : Tp. MBBB. — /1. : Hayka, 1975. - C. 6-68.
3. Tuapobuonorva BOAOEMOB-OXNAAUTENENA TEMNOBbIX W aTOMHbIX 3NEKTPOCTaHUMn YkpauHbl / A.A.TMpoTacos,
O.A. Cepreesa, C.W1. Kowenesa [ ap.] — Kues : Hayk. aym., 1991. — 192 c.
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YK 504 : 644.61/.64
K BOMNPOCY O BE3ONACHOCTU rOPOA,CKUX CUCTEM BOAOCHABXEHUA
A.A. KapgbiceBa
NwmmcKknin negarornyecknin MHCTUTYT UM.IM.M. EpwoBsa (dunanan) Tiomly, r. Nwmm, PO

AHHOTauma. CoBpeMeHHbI YPOBEHb IKOJIOMMUYECKOTO COCTOSIHMA OKPYsKalolen cpebl Mosbiwaer TpebosBaHUA K
KauyecTBy NUTbEBOM BOAbl. EXXerogHo npoABAAOTCA HOBble BUAbI OMACHOCTEN, KOTOPblE M3MEHAIOT KayecTBO MUTbEBOM
BOAbI He Bcerga B CTOPOHY YAyyleHUs ee CBOMCTB. B cTaTbe paccmaTpMBaeTca ABa BO3MOMKHbIX BapuaHTa, B KOTOPbIX
OKa3bIBAOTCA COBPEMEHHbIE CUCTEMbI BOLOCHABKEHUSA: «XKepTBa» UAKN «yrpo3an.

KntoueBble cnoBa: 3KonorMyeckas 6e30MacHOCTb BOLOCHABXKEeHWA, cucTemMa BOJOCHABXKeHWA, 3Konornyeckue
PUCKM.

TO THE ISSUE OF SAFETY OF URBAN WATER SUPPLY SYSTEMS
A.A. Kadyseva
Ishim Ershov Teachers Training Institute (the branch) of Tyumen State University, Ishim, Russian Federation

Abstract. The current level of the ecological state of the environment increases the requirements for the quality of
drinking water. Annually new types of hazards are emerging that change the quality of drinking water, not always in the
direction of improving its properties. The article considers the two possible variants in which modern water supply
systems turn out to be: it can be a position of a "victim" or a "threat".

Keywords: ecological safety of water supply, water supply system, ecological risks.

BoZla — YHUKaNbHbIN pecypc, KOTOPbI HEBO3MOXHO CPaBHUTb HM C OAHUM APYrMM, OHa He NpuUsHaeT
rpaHuL, rocyiapcTs, HaXoAUTCA B MOCTOAHHOM NMPUPOAHOM KPYroBOPOTE U KaxKeTca Hencyepnaemon. OgHako
3a nocnegHue crtonetve Habngaetca ysenuMyeHuwe notpebneHuA NUTbLEBOW BOAbl. YydlleHuMe KadyecTsa
M3HW, YBE/IMYEHUE MNPOMbIWNAEHHOIO MCMO/b30BaHUA BOAbl, TeMnbl MNOTPebaeHUs BOAbl NPEBbILWAOT
NPUPOCT YNC/IEHHOCTU HaceieHus.

Kasanocb 6bl, Poccua — cTpaHa MNOJIHOBOAHbLIX PEK UM 03ep, XPYCTalbHblIX POAHUKOB W OBLIMPHbLIX
npecHoBoAHbIX 60/10T, HO camasa 6onblaa npobiema POCCUAH — HEyMeHMe pacrnopaauTca Tem, 4Yem
Harpaguna npupoaa [1]. B HacToAllee Bpems, OCTanOCb OYeHb MaJioe KOJIMYECTBO HacefNeHusa, He
obecneyeHHOro NMTLEBOWM BOMON. Ha BCex ypOBHAX B/AacTM PeLUalOTCs BOMPOCbl obecneyvyeHMa HaceneHus
NUTbEBOM BOAOM, TaK KaK 3TO OTHOCMTCA K M3HEHHO BaXHbIM MNOTPEOHOCTAM 4YenoBeKa U ABASETCH
Ba)KHEMLUMM 3/1EMEHTOM COXpPaHeHUs 340Pp0BbA M 0becneyeHns HaunMoHaNbHOM 6e30MacHOCTM CTPaHbI.

B coBpeMeHHbIX YCN0BMAX NOJlyYeHNe KauyeCTBEHHON MUTLEBOMN BOAbl — 3TO CNOMHbINA TEXHOIOTMMYECKUM
npouecc, KOTOPbIA BKAKOYAET PasIMYHble TEXHONOMMU OYMCTKM NPUPOAHOM BOAbl U AOBeAEHUs ee Ao
TpeboBaHMI NUTLEBOrO KAYecTBa, CUCTEMY NoJayum U pacnpeneneHuns Boabl 40 NoTpebutenen, a TakxKe cloaa
HEOHX0AMMO BKAOUYMUTL COOP M OYMCTKY CTOYHbIX BOZ, TaK KaK OHM OKasblBalOT HEMOCPeACTBEHHOE BAUSAHUE
Ha KayecTBO WMCTOYHWKOB MWTLEBOr0 BOAOCHAbGXKeHuAa. M3 aToro cnegyer BbiBO4 O TOM, 4YTo npobnema
obecneyeHUs HaceneHus YMCTON NUTbLEBON BOAOM AONKHA CTaTb NPUOPUTETHOM A5 BCEX YPOBHEN BAacTu U
pewaTtbcs C MNpPUBAEYEHMEM CMELMaNUCTOB CamMoro LWWWMPOKOro npoduan, a TaKKe C yyacTMeM CamMoro
HaceneHus [3].

OTHOCUTENIbHO HEeAaBHO MOABU/ICA HOBbIN TEPMUH «3KONOTMYecKkas 6e30MacHOCTb BOAOCHABXKeHUa»
(2BB), KOTOpbI paccMaTpMBaET KaK BAUAHWE BO3AENCTBYIOWMX GaKTOPOB Ha KayecTBO NUTLEBOKN BOAbI, TaK U
Henocpe/iCTBEHHOE B/MAHME BOAOCHABMKeHMA Ha Ye/ioBeKa U OKpPYXKatollyo npupoaHyto cpeay. C nosuumm
CUCTEMDbI: «4YE/I0BEK — Cpefla 0bUTaHUAY:

1. JeaTenbHOCTb CUCTEMbI BOAOCHABMKEHUA NOTEHLMAIbHO ONacHa, TaK Kak HeBO3MOMHO pa3paboTtaTtb
abcontoTHO H6e3onacHyo cucTemy BOAOCHAbXKeHMA, U OHO He MOXKeT obecneynTb abcontoTHYO 6e3onacHOCTb
ONA YyenoBeKa.

2. CucTembl BOAOCHAb)KeHMA OKasblBalOT HeEraTMBHOE 3KOJIOrMYecKkoe nocieAcTBMEe — YyBendyeHue
BOAONOTPEebAEHUS, yMEHbLLEHME BOAHOCTM PEKU, MOCTYNAEHNE 3arPA3HEHNI B BOJOUCTOUHUK U Np.

3BbB «Ha BXxo4e» — 3TO COCTOAHME WCTOYHWMKOB W CUCTEM BOAOCHABMEHMA, a TaKKe KOMMNAEeKC
MeponpusaTUii no obecneyeHUto 3alMLLEHHOCTM CUCTEM BOLOCHAOMEHMA WM KayecTBa BOAbl B HUX OT
HebNaronpuATHLIX AHTPOMOreHHbIX W eCTeCTBeHHbIX BO34ENCTBUIA. 34ecb CUCTEMA BOAOCHaAbKeHUs
BOCMPMHUMAETCS KaK «}KepTBay, T. €. OHa BOCMPUHMMAET ONACHOCTU W OTPArKaeT yrpossbl.

3BB «Ha BbIXxoge» — 3TO TO, KaK cUcTeMa BOAOCHabKeHUs BAUSIET Ha NPUPOLHYIO cpeay, TO ecTb ABASETCS
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HocUTeNeM NoTeHUManbHOM "yrposbl” nam "MctoyHmMKa onacHocTU" A1 OKpyKatoLwel cpeapl U Yyenoseka [4].

MPUYNHBLI BO3HMKHOBEHMSA OMaCHOCTEM [ANA CUCTEM BOAOCHab)KeHMA MOoryT ObiTb  pPas/IMYyHOro
NPOUCXOXKAEHMA, YCNOBHO UX MOXHO MOAPA3AENUTb Ha BHYTPEHHME U BHelwHue. BHyTpeHHMe OnacHOCTH
NPOUCXOOAT NO BUHE 3KCNNYATUPYIOWMX U CTPOUTENbHbIX OpraHu3aumm, K HUM MOXKHO OTHEeCTU: MOJIOMKa
TEeXHO/I0rMYyeckoro obopyaoBaHus, HeapPeKkTUBHblE BOAOOYNUCTHbIE TEXHONOIMMM, OOPYLUEHME KOHCTPYKLUMNI,
pa3pbiB, Nepenom, NnpoMep3aHune TpybonpoBoaa, paspblB AN TPELLUHBbI CBAPHbIX LWBOB, NOJIOMKa apMaTypbl
n 1.0 MpuuMHamn BHELWHUX OMaCHOCTelM cayxKaT: HebnaronpuaTHaa 3KonorMyeckas o6CTaHOBKaA
OKpy:Katowen cpegbl (HanuMunme onacHbIX COeAMHEHWM B NPUPOAHbLIX BOAAX, NPEBbIWEHMA npenenbHo
OONYCTUMBbIX KOHLUEHTPALUMI OCHOBHbIX 3arpsA3HAIOWMX BELLECTB, MalloBOAHOCTb PeK) U npegHamepeHHble
NPOTUBO3aKOHHbIE AECTBUA (TEPPOPUCTUYECKUME aKTbl).

PUCK BO3HMKHOBEHMA aBapuMM B CUCTEME BOAOCHAOMKEHMA MO BHYTPEHHMM MNPUYMHAM BO3MOXKHO
CMPOrHO3MpoOBaTh Y4YUTbIBaA COCTOAHME CETEN, COOPYXKEeHU, 0bopyaoBaHUA — YeM «cTaplue» rod BeBoaa B
3KCnAyaTaumio, TEM Bbllle BEPOATHOCTb BO3HMKHOBEHMA aBapuitHoW cutyaumn. CnoxHee cnporHo3mpoBaTb
BHELLHMe OMaCcHOCTU, HO eCTb BO3MOKHOCTb MX NpeaycmoTpeTb [2]. Tak Ana HeAoNyLWeHNA TePPOPUCTUHECKMX
aKToB, pa3paboTaHbl MeponpuATUS NO UX NPeAOTBPALLEHWIO.

JKONOrMYeckme PUCKU B pamKax OLHOrO HaceneHHOro MyHKTa NpeaycMoTpeTb O4YeHb C/I0XHO, ecau
nmetroTcs npobaembl C Ka4ecTBOM BOAbl B BOAOUCTOUYHMKeE, TO I6B He moKeT 6bITb obecnevyeHo Ha oTAe/IbHOM
Boao3abope. Heobxoammo pelsatb npobiemy 6onee macwtabHo (B pamkax peyHoro bacceiHa, pervoHa,
BOA0OCHOpHON NaowWwaam 1 T. n.).
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YAK 574.57:524
KAYECTBO BOAbl MAJIOM PEKU HA TEPPUTOPUM YPEO3IKOCUCTEMDbI
O.B. KoBanesa
FoMenbCKuit rocysapcTBeHHbIN yHuBepcuTeT M. @. CkopuHsl, 1. fomens, Pb
sanakovaleva@mail.ru

AHHOTauma. B ctaTbe npuBefeHbl pesysbTaTbl UCCAELO0BAHUN, MPOBELEHHbIX Ha Masol peKe, NOABEPKEHHOW
BJMAHUIO CTOYHbIX BOA ropoga. KauectBo BOAbl B peKe MO HEKOTOPbIM FMAPOXMMWMYECKMM MOKasaTenam He
COOTBETCTBYET HOpMaThBaM. Mpu NOCTOAHHOM BAMSHUU OUYMLLEHHBIX TOPOACKUX CTOYHbIX BOg, CHGOPMMPOBAHHOE B 3TUX
YCNOBUAX 300MN1aHKTOHHOE COOBLLLECTBO MMEET OTHOCUTE/IbHO CTabUNbHbIE XapPaKTEPUCTUKM.

KntoueBble cnoBa: Manas peKa, CTOYHble BOAbl, 300MIaHKTOH, BUONHAMKALMA.

WATER QUALITY OF A SMALL RIVER ON AN URBAN ECOSYSTEM TERRITORY
0.V. Kovaleva
Francisk Skorina Gomel State University, Gomel, Belarus

Abstract. The article presents the results of a research conducted on a small river affected by the urban sewage.
The water quality in the river for some hydrochemical parameters is not compliant. With the constant influence of
treated municipal wastewater the zooplankton community generated in these conditions is relatively stable in its
qualitative and quantitative characteristics.

Keywords: small river, wastewater, zooplankton, bioindication.

Y3a — peka B [omenbckoit obnactu Pecnybnmkn Benapycb, npasbii NpuTok p. CoxK. JanHa — 76 Km,
nnowazb Bogocbopa — 944 KW’, cpeJHErof0BOI pacxos, BoApl B yCTbe — 3,4 M>/C, TyCTOTa PeUHOi CUCTEMbI —
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0,23 kM/KM’ [1]. BBUAY NOCTYNNEHUA B PEKY CTOYHBIX BOJ, CHPACchiBAEMbIX C FOPOACKMUX OUUCTHBIX COOPYMKEHUI
N gpyrux npeanpuatuii fomensa, ¥Y3a no MHOrONETHUM AaHHbIM SIBAAETCA CaMbIM 3arpsA3HEHHbIM MPUTOKOM
p. Cox. NccnepoBaHMAa Ha peKke MPOBOAWMAMCL HA ABYX CTBOPAX — Bblle M HUXKEe NOCTYMNAEHUA OUYMULLEHHbIX
CTOYHbIX BOZ ropoAa.

YcTaHOBAEHO, 4YTO Y3a 3arpsA3HeHa Kefesom o6WMm, MapraHuem, asoToM aMMOHWIMAHBLIM, a30TOM
HUTPUTHBbIM, UMHKOM, dochopom dochaTHbiM. Mpmuyem, Ha CTaHUUM, PACMONONKEHHOM HUMKE MNOCTYMN/eHUs
CTOYHbIX BOZ, KOHLEHTPaLMWU 3arpasHSOWMX BelecTB yBeanuymsatTca (tabn. 1). Tak, B 1,2-1,6 pas
Bo3pacrtatoT BenmumHbl blMKs, 8 1,1-1,7 pa3 — XK, B 1,05-1,6 pa3 — uyseTHOCTM. Kpome TOro, otmevaerca
CHUKEeHMe BeSIMYMH NPO3PaAYHOCTM, PAaCTBOPEHHOIO KMCA0POAa, HACLILWEHMA KNCA0POA0M.

PaccumTtaHHbIi U3B (1,6-2,1 Ha ctaHumu 1, 1,7-2,8 Ha cTaHUMK 2) NO3BONAET OTHECTU BoAay peku K I
Knaccy Kayectsa (ymepeHHO 3arpsisHeHHas).

B 300n/1aHKTOHE 06Hapy»KeHo 57 BUAOB M BapMeTeToB U3 4 oTpAaoB, 16 cemencts n 32 poaos.

JOMMHUMpPYIOLWEN TPynnoi B BMAOBOM pPa3HOOOpasuM ABAAKOTCA KOMOBPATKM — MX AonA B crtBope 1
coctasnAetr 53,8 % M Bo3pactaeT A0 62,5% HUKe NOCTyN/AeHMA CTOYHbIX BoA. O6paTHasa KapTuHa
HabnopaeTcs B OTHOLWEHWUM BMAOBOro 6oraTctBa BETBUCTOYCbIX PaKoobpasHbiXx — UX A40AA NoA BAUAHUEM
CTOYHbIX BOA, cHWKaeTca ¢ 34,9% po 27,0%. YTto KacaeTca BEC/IOHOMMX pakoobpasHbix, UX BUAOBOE
pa3Hoobpasme No CTBOpamM pas3iMyaeTca He3HAYUTENbHO.

Moa BAMAHMEM FOPOCKUX CTOYHbIX BOA, BO3pacTaeT KOAMYECTBO BUAOB-MHANKATOPOB canpobHocTu (¢ 70
no 77 %). B ctBope 1 npeobnagaloT BUAbI-MHAMKATOPbI 4MUCTbIX Boa (57 % oT obuero Konuyecrsa
MoKasaTeNbHbIX OPraHU3MOB), WHAMKATOPbI 3arpsisHEHHbIX Bog cocTaBasloT 43 %. HuKe noctynneHus
CTOYHbIX BOZ, B PEKe 015 BUAOB-MHAMKATOPOB YMCTbIX BOA He npesbiwaeT 43,5 %, LOMUHUPYIOLWEN rpynnoi
34€eCb ABAAIOTCA BUAbI-UHAMKATOPLI 3arpA3HEHHbIX BO4, A401A KOTOpbIX Bo3pacTaeT 4o 56,5 %, noasnatorca B
3TOM CTBOpPE U MHAMKATOPLI FPA3HbIX BoA — 2,5 %.

PaccuMTaHHbIM MHAEKC canpobHOCTU B pasHble nepuoapl uccaesoBaHuit coctasnsaet 1,1-2,4 (cteop 1),
1,1-2,57 (ctBop 2). CpegHue BennumHbl MHAOeKca (1,68 — Bble M 1,84 — HUMKE MOCTYNNEHUS CTOYHbIX BOA)
XapaKTepusyloT p. Y3a «ymepeHHo (cnabo) 3arpAasHeHHyto», 4To cooTtBeTcTByeT |l Knaccy kKayectBa BoAbl, 3a
WCKNIIOYEHMEM NIeTa U OCEHM, KOTAa MHAEKC canpobHOCTU B cTBOpe 2 Bo3pacTaeT o 2,51-2,57, xapakrepusys
PeKy Ha YKa3aHHOM YYaCTKe KaK «3arpsA3HeHHyl», TO eCTb OTHocAwytoca K IV Knaccy Kadectsa. log
BO3JENCTBMEM CTOYHbIX BOZ B pPeKe NPOUCXOAAT U3MEHEHWUs B TPOPUUECKOM CTPYKTYPE U 3KONOTUYECKUX
rpynnax 3oonnaHKToHa (Tabn. 1) — passuBatoTca rpynnbl OPraHM3mMoB, A06bIBaAOWMX NULLY C NOBEPXHOCTU
cybcTpaTa, M KO/IMYEeCTBEHHO CHMXKAOTCA FPYNMnbl OPraHM3MoB, A00bIBaAOLLIMX MULLY B TOJILLE BOAbI.

Tabnuua
PacnpeaeneHve BUAOB Ha 3KoN0OrnMYecKme rpynnbl (B %) Nno cnocobam nepeasusKeHMA 1 3axsaTta NULLN
Nop- Creopbl Ha Y3e
Fpynna Cnoco6bl nepeaBUXKeHUA U NUTAHUA
rpynna 1 2
[obbiBatowme nuuLy B 1 a) MnasaHue / BepTUKaLma 13,4 10,0
TOJILLE BOAbI 6) MnasaHune / nepsuyHas puabTpaLma 13,4 14,0
2 MnasaHue / 3axBaT + BcacbiBaHUe 4,4 4,0
3 MnaBaHue / aKTUBHbIN 3axBaT - -
JobbiBatowme nmuy ¢ 4 a) NMnaBaHue + nonsaHue / BepTMKauma 11,1 24,0
noBepxHocTu cybcTpaTta 6) MnasaHue + nonsaHue / BepTUKaLMA + BCaCbiBaHNE 11,1 10,0
5 a) MonsaHue + nnasaHuMe / BcacbiBaHUe 8,9 8,0
6) MonsaHue + nnaBaHue / BTOpUYHaA dbuabTpauma 15,6 4,0
6 a) MonsaHue + nnasaHue / cobupatenu-puto-, aetputodaru - 4,0
6) MonsaHue + nnaBaHue / cobupaTtenn-sspudaru 4,4 2,0
7 MonsaHue + nnasaHune / aKkTUBHbIN 3axBaT 6,7 8,0
MpuKkpenneHHble 8 MnasaHuWe + NpuKpenneHue K cybctpaty / nepsuyHas 4,4 4,0
K cybcTpaTy m dunbTpaumns
crnocobHble K NnaBaHULo 9 MpuKkpenneHue K cybeTpaTy + naasaHue / BepTuKaums 2,2 4,0
CmellaHHble 10 a) CmelwaHHanA no cnocoby nepeasuxKeHns rpynna 2,2 2,0
no cnocob6am nNuUTaHuA 6) CmelwaHHan no cnocoby nepeaBusKeHMaA U NUTaHUA rpynna 2,2 2,0
W nepeaBuKeHua
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Kak BuaHo 13 Tabauubl, B cTBOpe 1 AOMMHMPYIOT BTOPUYHbIE GUALTPATOpPLI, AoObiBatoWwMe MUy C
NMOBEPXHOCTU cybCTpaTa, MHOTOYMUC/IEHHbI TaKXe BEepPTMKaATOpbl M NepBuYHble GUAbTPATOpPbI, fob6bIBaOLWMeE
NULLY B TO/ILLLE BOAbI.

A.B. KpbiioB [2] oTmeuaeT, uto uAbTPaTOpbl MCYE3aAOT M3 COCTAaBa 300MJaHKTOHA BC/eACTBME
3acopeHnn PUNbTPaALMOHHOIO annaparta Npu 3arpasHeHUM BOA,

MNpeobnagatowen rpynnon B cTBOpe 2 SABAAIOTCA BEPTUKATOPbl, AoObiBalowMe NuWy C NOBEPXHOCTU
cybctpata. B nepByo ouepeap, 3TO CBSI3aHO C MacCOBbIM pPasBUMTMEM KONOBPATOK poga Brachionus,
ABNAIOWMNXCA MHAWKATOPaAMU 3arpA3HEHHbIX BOA,

Kak nokasbiBatoT pesynbtatbl HCMOC PB, Ha p. ¥Y3a, UCNbITbIBAlOWEN HarpysKy ogHoro M3 Haubonee
KPYMNHbIX MPOMbILINEHHbIX LLEHTPOB pecnybnKn, oTMedaeTcs HanpsaXKeHHaa sKoaormyeckas obcraHoBKa. OHa
no-npexHemy otHocutca K -V Knaccy KavectBa [3]. [laHHOe yTBep)KAeHME COrfacyeTca M C HalMmu
AaHHbIMU. [1o pagy 3arpA3HAOLWMX BELLECTB B peKe oTmevaeTca npesblweHme MNAK.

HecmoTps Ha nocTeneHHOe CHUXXEeHWEe KOHLUEeHTPauuii 3arpasHuTenen B coctaBe cbpacbiBaeMblX CTOYHbIX
BOA, Pe3ynbTaTbl rmapobuonorMyeckmx HabaoaeHMn, KoTopble BedyTca Hamu Ha peKke ¢ 1995 ropa, He
No3BONAIOT CAENaTb 3akK/oyeHMe 06 ynyylleHWW COCTOAHMA ee 3KocucTembl. [locToAHHOe BoO3aeicTBME
CTOYHbIX BOJA ropoga nMPUMBOAMT K MEpPecTpoiike 300M/IaHKTOHHOro coobuwecTtBa. [laa nokasaTtenem
300MN1AHKTOHA Y3bl XapaKTepHO 3HayuTenbHOEe KOAMYEeCTBEHHOE pa3BUTME, POCT A0AM KOJ0BPATOK,
npeobnagaHve BUAOB-UHAMKATOPOB 3arpA3HEHHbIX W [PA3HbIX YCAOBUM, CHUXKEHME [O0AM OPraHU3mMosB,
006bIBaOLWMX NULLY B TOJLLE BOAbI.

Cnucok nutepaTtypbl
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KOMMNNEKCHAA OLLEEHKA IMMHUYECKOM 3KOCUCTEMDbI
KAK BOSMOXHOTIO YPEOPEKPEALLUOHHOIO OBBEKTA
0.B. Kosnos, C.B. Apwesckuit, O.B. ApweBcKas, A.B. MaBneHko
KypraHckuii rocyaapcTBeHHbI yHUBepcuTeT, r. KypraH, PO
hydrobiology@list.ru

AHHoTauma. O3epo YepHoe, pacnonoKeHHoe B LeHTpe . KypraHa u agastolieecs KpynHoi BOAHOM 3KOCUCTEMOM B
npegenax rpaHvL, ropoga, WCMbITbIBAaET 3HAYUTE/IbHYIO aHTPOMOreHHy Harpysky. OUEeHMBAeTca BO3MOMKHOCTb
MCMNONb30BaHMNA 3TOM IKOCUCTEMbI B KauecTBe 06beKTa pekpeaLumn.

Kniouesble cnoBa: pekpeauus, 03epHas 3KoCUCTeMa, TMAPOBUOHTbI, 3arpsAsHeHNe NPUPOLHbLIX BOA.

A COMPLEX ASSESSMENT OF A LIMNIC ECOSYSTEM AS A POSSIBLE URBAN RECREATION OBJECT
0.V. Kozlov, S.V. Arshevsky, O.V. Arshevskaya, A.V. Pavlenko
Kurgan State University, Kurgan, Russian Federation

Abstract. Lake Chernoe located in the Kurgan city center and is a large water ecosystem within the boundaries of
the city. It is influenced by anthropogenic factors. The possibility of using this ecosystem as an object of recreation is
assessed.

Keywords: recreation, lake ecosystem, hydrobionts, pollution of natural waters.

LleHTpoM peKpeaLmOoHHOW CTPYKTYpbl FOPOACKOro noceseHunn (0cobeHHo He3HaunTeNbHOro No naolaam
M HacesieHnto) 06bIYHO ABNAIOTCA BOAHbIE 0OBLEKTbI PA3/IMYHOIO reHesunca, TMNoaorum u mopdoaorum. OHu
MO3BOMAIOT AOCTAaTOYHO KPEeaTMBHO MCMOAb30BaTb CTPYKTYPHblE KOMMOHEHTbl 3KOCUCTEMbI U €e
NaHAWadTHbIE 3/1EMEHTbI /1A PeLIeHUs 3CTETUUECKMX U PEKPEALMOHHbBIX 3a4au.

YunTbIBas 3T0 Npu pa3paboTKe apXMTEKTYPHbIX NAAaHOB Pa3BUTUA CEMTEOHON TeppUTOPUK, NoaBAAETCS
BO3MOKHOCTb CO3/aHWsi Ha TOPOACKON TEpPpPUTOPMM LLE/JIOF0 PEeKpPeaLMOoHHO-3KO/IOMMYECKoro Kaactepa,
peLaloLLero peKkpeaunoHHble, UHPOPMaAUNOHHO-06pa3oBaTe/IbHbIE M 3CTETUKO-KY/IbTYpHble 3agaun [8].
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OfHaKo CcToMT 06paTUTb BHUMAHME HA KavyecTBO NOAOOHbIX BOAHbLIX 3KONOTMYECKUX CUCTEM, CTaBUNBHOCTb MX
CTPYKTYPbl MPU MU3MEHSIOWENCA CTeNeHM aHTPONOreHHoM HarpyskuM (0CO6eHHO BO3MOMKHON TEXHOreHHOM
COCTaBAAOLWEN) MU MeXaHM3Mbl NOAAEPKAHUA IKOJOFMYECKOr0 FOMEOCTa3a Ha MPOTAXKEHUWU Nocneaytowei
aKcnayaTaumm [4].

Ha Tepputopuu r. KypraHa oAHOW W3 TaKUX JIMMHOIKOCUTEM ABAAETCA 03epo YepHoe. KypraH —
061aCTHO LeHTP naowaapto 393 KM’ [5], B COBPEMEHHbIX rpaHMLaX KOTOPOro CyLLECTBYET FOPOACKOI OKpPYT,
BK/IIOYAIOLWLMIA B cebA HEecaMoCTOATE/IbHbIE HaceNeHHble MYHKTbl PalNoOHHOro noaunHeHuA [3], HaceneHue
322 042 yenosekK [2]. YunTbIBan, YTO Ha TEPPUTOPUN AAHHOrO MyHWUMMANAbHOrO 06pa3soBaHMA OTCYTCTBYHOT
0c060 oxpaHaemble npupoaHble TeppuTopun (OOMT), nepes afAMUHUCTPALMEN ropoaa [OCTAaTOYHO OCTPO
CTOMT 33Za4a CO34aHUA onpeaeieHHOro PeKPeaLMOHHOro KaacTepa, BK/IOYaloLWero B cebs yxke nmetowmecs
M BHOBb CO3aBaeMble CTPYKTYPHbIE 3/IEMEHTbI.

PaccmoTpum mncnonbsosaHue o3epa YepHoe (55045'C.LLI.; 65028’3.,5,.) B KauyecTBe 0ObEKTa peKpeauuu.
Boobuwe Ha Tepputopum I. KypraHa cywecTsyloT ABa O3epa C OAMHAKOBbIM HasBaHMeM. OZHO M3 HUX —
BOZOEM, Kyaa cHpacbiBatOTCA CTOKM C FOPOACKMX OUYUCTHLIX COOPYKEHUN, HAaXOOMUTCA HUMXKE MO TEYEHMUIO,
BTOpoe (0 KOTOPOM MAET peyb) — Bbllle Mo TeyeHuto p. YepHan (neBblit NpUTOK p. Tobon ¢ AMHOM BOAOTOKA
37 kM, cobupatolwmii NOBEPXHOCTHbIE BOAbI B Mpeaeniax ropoAckoi 4yepTbl, NPOTEKas Yepes MUKPOPAMOHDI
3aMKkoBo, 3ao3epHblit, CeBepHblii, PAbkoBo M bonblwoe YaycoBo M nepecekan KenesHyto aopory KypraH-
EkaTepuHOypr 1M aBa pasa aBTOMOOMAbHYlO Tpaccy P254 «WUptbiw». O3epo oTgenseT Apyr oT Apyra
MCTOPUYECKM CTApYHO YaCTb M CManbHbIi paitoH ropoga. Bogoc6opHas naowaas 359 km?) [1]. O3epo YepHoe
3TO Hernybokui (cpegHsa raybuHa 1,8 M npuM MakcMManbHbIX rAybuHax o 3,4 M) NPOTOYHbIN BOAOEM,
naowasb O3epHON KOT/NIOBWMHbI MPEMMYLLECTBEHHO 3apOCNa TPOCTHUKOM OXHbIM (Phragmites australis).
Bozoem onoscaH X1nok 3aCTPOMKOM U OrpaHMYEH C oro-3anaaa aBToMobM1bHON J0POroii.

O6was naowaab o3epa B 2018r. paBHa 1,177 km® 6e3 yuyeTa naowaau octposa (0,338 km?),
coeauHeHHOro ¢ H6eperom nNepuoaMyYeckn paspyllaeMbiM MepeLllerkom AJAnHON 67 M U WwupuHou 13 m.
3epkano Bogbl (OTKpbITaa Boga) B 2018 r. 3aHMMaeT TeppuToputo naowaabio 0,960 KM’ OcTanbHas 4acTb
(0,217 km®) npuxoanTcA Ha 3ab60/04eHHYI0 daLMio 03epa, MPeACcTaBleHHYI0 TPOCTHMKOBLIM 3apacTaHuem
(@omuHaHT Phragmites australis) c rnybuHoit, He npesbiwatowwei 0,4 m. AanHa beperosoit AMHMM BogoeMa No
ypesy Boabl 7,718 km (c yueTom 6onoTtuctoit Yactn 8,381 km). KoaddpuumeHT nspesaHHoctn beperos paBeH
1,3. OcTpoB, pacrnofioKeHHbI B LeHTpe o3epa YepHoe, yBenmumnca no naowagu B 2010-2011rr. B
pesynbTaTte AHOYrAybUTeNbHbIX PaboT, U3BbATUA TPYHTA CO AHA BOAOEMA B CEBEPHOMN U CEBEPO-BOCTOYHOM
YyacTAX BOAOEMA M TEXHONIOTMYECKOW  OTCbIMKM. ITM, a TaKke  pycnodopmupytowme
6eperoBoCcCTaHOBUTE/IbHbIE PAaboOTbl MO OCHOBHOMY pycay p.YepHas HuKe o3epa no TedeHuto B 2017T.
NPUBEIN K U3MEHEHUIO TMAPONONMYECKOro PeXXMmMa BoAOEMA M pa3fesieHuIo o3epa Ha Tpu cybakBasibHble
daumu: yrnybneHHasa npoToyHas (CeBEPO-BOCTOYHAA M CeBepHas 4acTb aKBATOPWUWM C raybuHamu go 3,5 m),
OCHOBHAA CTarHa/sbHas (4acTb akBaTopum ¢ rnybuHamm 1,5-2,0 M, ormbatoLas ocTpoB) U MesIKoBoAHa (B toro-
3anaZiHOM M Oro-BOCTOYHOWM YacTax, rybuHbl Ao 0,4 m).

[o 2010 r. 30onnaHKkToH (Daphnia longispina, Daphnia pulex, Daphnia galeata, Bosmina longirostris,
Cyclops strenuus) v 3006eHToC (Gammarus lacustris, Chironomus plumosus, Cryptochironomus defectus,
Glyptotendipes sp.) paHHoro Bogoema Obln npeacTaBAeH MPEMMYLLECTBEHHO O03ePHbIMW BUAAMMU, A8
KOTOPbIX HA NPOTAXKEHUN MHOTUX NET CNOXKUANUCL CTabUNbHble abMOTUYECKME YCNOBUA 0BUTaHMA.

N3meHeHWe rMaponornm osepa MNPMBENO K MOABMEHUIO B 300LLEHO3e BoAoema peodubHbIX BUAOB
(Mesocyclops leukarti, Chydorus sphaericus), KoTopble BbITECHAIOT abopUreHHble BUAbl B CTarHaibHY0 YacTb U
NPUBOAAT K CHUMKEHWUIO NJOTHOCTM MX nonynsumidi. OQHOBPEMEHHO uMAYT npoueccbl GOpPMUPOBaAHUSA
300MMAPOOBUOLEHO30B € YBENMUMBAOWMMCA BUAOBbIM pasHOOOpa3nem 3apocnieBoro naaHkToHa (Keratella
quadrata, Asplanchna priodonta, Sida cristallina, Eucyclops serrulatus) n 6eHToca B MENIKOBOAHOM YacTu. 3To
ABNAETCA MPUUYMHON BO3MOMKHOFO WM3MEHEHMA TPOPMUECKMX CNeKTpoB abopureHHblx BUOoB pbib (Perca
fluviatilis, Esox lucius, Rutilus rutilus, Carassius gibelio) v pbib-BceneHues (Leucaspius delineates) n ycuneHuto
NpoLeccoB 3BTPOGMPOBAHMA 33 CHET NOBbLILLEHMA NPOAYKTUBHOCTU 3apPOCNEBOrO NAAaHKTOHa.

Nioboe nocnepgytoulee aHTPOMNOreHHoe (B TOM YMCAE PA3BUTUE B03MOIKHOU PEKPEALMOHHOW 30HbI)
BO34ENCTBME HA BOAOEM MpPMBEAET K HapyLeHUIo CTPYKTypbl 300LEHO3a 03epa WU CYKLECCMOHHbIM
N3MEHEHUAM ero 3KOCUCTEMBI.

HaumMHaa ¢ momeHTa dopmupoBaHma B 50-x rogax XX BeKa TOMJINMBHO-IHEPreTUYECKOro W
MaLLMHOCTPOMTENBHOTO KOMMNJIEKCOB Ha TeppuTopmuu . KypraHa, o6a o3epa YepHbIX M cama peKa MCNbITbIBaOT
3HAUUTENIbHYIO  Harpysky B  pesy/nbTaTe  pPeryaspHoro  BO34ENCTBMA  HEAOCTaTOYHO  OYMLLEHHbIX
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TEXHO/IOTMYECKMX CTOYHbIX BOZ M ObITOBbIX CTOKOB, @ TaK Y& pPa3oBbiXx COPOCOB UX Ha penbed PeyHOoro u
o3epHoro Bogocbopa. Pa3oBo ¢uKcupytoTca cnydyam cbpoca  CelbCKOXO3SUCTBEHHbIX CTOKOB 6e3
npeasapuUTeIbHON OYUCTKM.

CTponTeNbCTBO COBPEMEHHbBIX OYMCTHBIX COOPYKEHUA U BBEAEHWE B IKCMAyaTaLUo cuctemM o60pOoTHOro
M NOBTOPHO-MOC/EA0BATENbHOIO BOAOCHAbeHMa Ha OAO «KypraHmawsasog», OO0 «KypraHckui
aBTObyCHbIM  3aBog» (KAB3), pekynbTMBauma 3onootBana Kypranckoih TIU-1 (MAO «KypraHckas
reHepupyowas KomMMaHuA») B npegenax BOAOCOOPHOM NAOWAAM PEKU CHU3WUAA  IKONOTUYECKYHO
HaNpAXeHHOCTb CMTyaunn, Ho Npobema KayecTBa BoApl 03epa YepHoe ocTaeTcs akTyasbHoW. B uione 2018 r.
cofeprkaHMe aMMOHWMHOro asoTa B Boge o03epa YepHoe nMpeBbIWANO nNpenenbHo  AONYCTUMYHO
KOHLIEHTPALUMIO A8 BOAOEMOB KynbTypHO-6biToBOro Bogonosb3oBaHua (MAKkss) B8 1,4 pasa [7], a ans
BOJ0OEMOB pblboxo3sncTBeHHOro 3HavyeHus (MAOKpx, 6onee xectkme) [5]. Hapagy c atum, B oboux cayyasx
Habntoaanoch npesbilleHMe MOHHbIX dopm HUKena B 2,3 1 4,6 pasa, COOTBETCTBEHHO. BnoaHe BO3MOXHO, 4TO
NPOMCXOANT NOCTOAHHOE HeperyaapHoe nocTynaeHne 3TUxX BewecTB C MCTOYHMKOB, YKa3aHHbIX Bbiwe. Kpome
TOrO OTMeYaeTcA Ce30HHOoe MNOCTynaeHue B UCCneayemblii BOAOEM COeAMHEHUM MapraHua, KOHUEeHTpaums
KOTOPbIX BECHOM W OCEeHbID MOXKeT cocTaBnaTb 7—12 MAKpx, 06ycnoBneHHOEe MNPUPOAHBIMU MPUYMHAMM.
Mcxoaa M3 3TOro, peKkomeHAoBaTb AaHHbI BOAOEM B Ka4yecTBe Ky/IbTYPHO-ObITOBOrO U peKpeauyoHHOro
r’MAPONOrMYEeCcKOro obbeKkTa Henb3s.

Mo KauyecTBy BOoAbl 03epo YepHoe Heb3sA UCNO/b30BaTh M ANA NI0OUTENbCKOTo Pbib0A0BCTBA, NOCKObKY
B OpraHuame abopureHHbIX BUAOB Pblib NPOUCXOAUT HAKOMJAEHWE XUMUYECKUX BellecTB (B OCHOBHOM 2—4
KNaccoB ONacHOCTHM), NocTynatoLwmx ns soabl. CpaBHMBasA ee KayecTBo ¢ TpeboBaHMAMM HOPMATUBOB KayecTBa
BOAbl BOAHbIX OOBEKTOB pPbIOOXO3ANCTBEHHOrO 3HAYyeHMA Jaxe A4Aa BOJOeMOB 2-i  KaTeropuu
BOAOMNO/1b30BaHMA [5], MOXKHO oTMeTUTb B utone 2018 r. npesbiwenne MNAKex HUTpUTOB (1,5 pasa), ¢ocdartos
(1,9 pasa), HedTenpoaykToB (1,9 pasa), MoHOB Meau (B 2 pasa) n Hukens (B 4,6 pasa). KymynatusHbii adpdeKT
3TUX BeLecTB Haubosiee CWUAbHO NpoABASETCA ANA npeacTaBuTenen UXTModayHbl, KOTOpble SABASIOTCS
KOHEYHbIM 3BEHOM TPOopUYECKOM Lenu.

Mo nosy4yeHHbIM AaHHbIM UCCNAEAO0BaHHbIN BOAOEM HENb3si MCMOb30BaTb B KaYeCTBe PeKpeaunoHHOro
06bEKTA, HE CMOTpPA Ha BbIrOAHOE PAaCcnoN0KeHNe B ropoACKOM NaHawaodTe.

Mpu npoBegeHuM nobbIXx BUAOB pPaboT 06A3aTeNlbHO NPOBEAEHWE 3KOJIOTMUYECKOM 3KCMepTM3bl, a
BMOCNEACTBUM, U OLLEHKN BO3AEWUCTBUA TEXHOFEHHbIX MPOLECCOB HA KOMMOHEHTbl AAHHOM /IMMHOCUCTEMBbI
(0BOC).
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COAEPXAHUE TAXKENBIX METAN10B
B BOAHbIX PACTEHMAX BO/NITOrPAACKOIro BOAOXPAHUTULLIA
A.N. Kopa6bnesa, A.A. PomuHa
CapaToBCKMM rocyAapCTBEHHbIN TEXHUYECKMIA MHCTUTYT um. KO.A. TarapuHa, r. Capatos, PP

AHHOTauma. Mpobnema NOBbILEHHOIO COAEPKAHUA TANKENbIX METAIZIOB B OKPY!KAIOLWEN Cpefe C KaxabiM roLom
npuobpetaeT Bce 60ONbLIYIO aKTyanbHOCTb. MHOrMe BWAbl PAacTeHU CNOCOBHbI HaKamn/aMBaTb TAMKe/ble MeTannbl. B
paboTe 6blM N3yYeHbl 0COBEHHOCTM HAKOMAEHUA TAXKEbIX META/II0B BbICLUMMW BOLAHBIMU PACTEHUAMMU, COBPAHHBIMMU C
MenKoBOAMIM Boarorpackoro BOAOXpaHMAULLA.

KntoueBble cnoBa: TAXKeble MeTaNNbl, MAKPODUTbI, MOHUTOPUHT, 3arpsA3HEHNE BOLHbIX SKOCUCTEM.

CONTENTS OF HEAVY METALS IN AQUATIC PLANTS OF THE VOLGOGRAD WATER RESERVOIR
A.l. Korableva, A.A. Fomina
Yuri Gagarin Saratov State University, Saratov, Russian Federation

Absract. The importance of the problem of high contents of heavy metals in the environment is increasing every
year. Many species of the plants are able to accumulate heavy metals. The peculiarities of accumulation of heavy metals
by higher aquatic plants were studied, they were collected from shallow water of the Volgograd water reservoir.

Keywords: heavy metals, macrophytes, monitoring, pollution of aquatic ecosystems.

Mpo6sema NOBbLILIEHHOTO COAEPMKAHUA TAMKE/bIX META/IOB B OKPYMKalOWEN cpede C Kaxabim rogom
npuobpetaetr Bce 60/blWyI0 aKTyasbHOCTb. MeTannbl NPeACTaBAAOT Cepbe3Hyl yrposy aasa 6uoTsl
BC/I€ACTBME UX OCTPOM TOKCUYHOCTM A1 OPraHM3MOB M MOCTENEHHOrO HAKOMJIEHUS UX B OKPY»KaloLLel cpeae
[0 ONAacHOro YpOBHs.

YpoBeHb, NpM KOTOPOM OHW CTAHOBATCA AENCTBUTENbHO OMACHbIMW, 3aBUCUT HE TO/IbKO OT CTEMeHu
3arpsA3HEeHUs MU OKPYXKAlOLWLEN cpesbl, HO U OT XMMUYECKMX OCODBEHHOCTEN MeTanna u ero BUOXMMUYECKOTo
umkna [1].

BaKHeMWMM MoKasaTesNem KayecTBa cpedbl 0OUTaHWA ABNSETCA CTerneHb YMCTOTbl MOBEPXHOCTHbIX BOA,
MeTann-TOKCMKaHT, MonaB B BOAOEM WM PEKY, PaACNpenensetcd Meay KOMMOHEHTaMW 3TOM BOAHOM
aKkocucTembl. OgHaKO He BCAKOE KONMYECTBO METaNa BbI3bIBAET HAPYLLUEHWNE B COCTOAHUM 3KOCUCTEMBI [2].

Benvka posb Bbicwel BogHOM pacTutenbHocTM (BBP) B BOAHbIX 0ObBEKTAX, MCNbITbIBAOLLMX
3HAUUTENbHYIO aHTPOMOrEHHYO HArpy3Ky, Tak Kak OHA UrpaeT rMaBHYO PoJib B NogAepKaHUM BUoTuyeckoro
6anaHca, y4acTBya Kak HenocpeAcTBEHHO, TaK M OMOCPEAOBAaHHO B OYMCTKE BOZOEMA OT 3arpAsHEeHWi,
nornowas ux. MNosTomy BOAHbIE W OKO/MOBOAHbLIE PACTEHUA MOTYT CAYXWUTb BecbMa MHOOPMATUBHbLIM
noKasaTenem CTeneHWn 3arpA3HeHUA SKOCUCTEMbI BOAHOTO 06beKTa. YunTbiBas M3bupaTenbHyto cnocobHOCTb
MaKpOOdUTOB K MOTNOLWEHNIO PA3/INYHbIX BELLECTB, MOKHO MCMNONb30BaTb BOAHbLIE PACTEHUA KaK UHOMKATOPbI
NPUCYTCTBMA XMMUYECKMX BELLLECTB B BOAHOM cpeae [3].

MHorve Buabl pacTeHnit cnocobHbl HakanAMBaTb TAXKenble meTananbl (TM), npuyem ux copepskaHue B
opraHax pacTeHU MOXKET B AECATKMU U AaxKe COTHM pas3 MpeBbiaTbh UX codepyKaHue B OKpyXKatowel cpege. B
CBA3M C 3TUM Lie/ib Halel paboTbl 3aKA04Yanacb B U3y4eHUU 0COBEHHOCTEN HAKOMIEHUS TAXKENbIX MEeTaNI0B
BbICLUMMM BOAHbIMM PACTEHUAMM W BbIABNEHWE WX POSIM B MpoOLLECccax camoouulieHus Bosrorpagckoro
BOZOXPAaHWUIMLLA.

Pabota 6blna BbiNOAHEHa B 6uosornyeckon nabopaTtopum  Kadeapbl 3Konormm CapaToOBCKOrO
rocy4apCTBEHHOIO TEXHMYECKOro YHMBepcuTeTa um. MarapuHa KO.A. Coop pacTeHUit Npon3BOAWICA B aBrycTe B
nepuos MaKcMManbHOW GU3NOIOTMYECKON aKTMBHOCTU pacTeHuit 2016 r. Ha menkoBoabsax Bosrorpasckoro
BOZOXPAHW/IMLLA Y MPOMBbILLAEHHOrO y31a CapaToB-IHreNbC: Bblille Mo TeYeHUIo — Y nocesika LymeinKka n Huxke
no TeyeHuto — y cena KBacHMKOBKa. Paamon pacTeHuit npoBoAW/IM B BO3AYLUHO-CYXOM COCTOSIHMM, A 3aTem
0301811 Ao 6enoit 30/1bl METOA0M CyXO MUHEpPanU3auMm nyTem CxuraHusa npob pacteHun B mydenbHoM
neun npwm 450°C (TOCT 26929-94). CopepskaHue metannos Fe***, Cu*, Zn** n Cd** B 30ne pacTeHuit U JOHHBIX
OT/IOXKEHMAX ONPEAENANM CTAaHAAPTHbIMU MeTodamMu [4].

Ona vccnepoBaHmAa 6blivM BblGpaHbl BbiCWME BOAHbIE PACTEHMA, LWMPOKO PACMPOCTPAHEHHblE Ha
MeNKOBOAbAX BoArorpafckoro BOAOXPaHUAMWLA M OTHOCALLMECA K PA3/IMYHBbIM 3KOJOTMYECKMM Tpynnam:
CyCaK 30HTUYHbIN Butomus umbellatus L., poros y3konucTHbeli Typha angustifolia L., TPOCTHUK 06bIKHOBEHHbIM
Phragmites australis (Cav.) Trin. ex Steud , Kybbiwka xentaa Nuphar lutea L. Smith, ppect 6nectawuii
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Potamogeton lucens L., pAecT NpPOH3eHHOAUCTHbIK P. perfoliatus L., POrONUCTHUK TEMHO-3€/€eHbI
Ceratophyllum demersum L., anoges KaHagckas Elodea canadensis L., ypyTb myTtoBuataa. Myriophyllum
verticillatum L.

Mo pesysnbTatam McCNefoBaHMA Kenes3o 3aHUMaeT NepBoe MeCTO MO YPOBHIO KOHLEHTPAUUKN B BbICLUUX
BOZHbIX PacTeHuAX. Bblno ycTaHOBAEHO, YTO KOHUEHTpaLMA MaKpoasemeHTa ybbiBana B pady: ypyTb
MyTOBYaTan> OCOKa BOAHAA > PAECT NPOH3EHHONUCTHbIN> 3/104eA KaHaACKana > TPOCTHUK OObIKHOBEHHbIN>
paect 6necTAWMN> CycaK 30HTUYHBIA > POro3 Y3KOAUCTHbIM. COrNacHO MNoAyYeHHbIM [aHHbIM YPYTb
MyToBuYaTas KoHUeHTpupyeT Fe”®* B 4-16 pa3 6onblie MO CPaBHEHWIO C APYTUMM  MCCAeAyeMbiMM
pacTeHusMKM, B TO BPEMA KaK pPOro3 Y3KOJIMCTHbIA HaKanaMBaeT HauMMeHbllee KO/MYeCcTBO MeTanna.
YctaHoBneHo, uto B BBP, npouspacTalowmx Ha MenkoBoabax c. KBacHMKoBKa (puc. 1 A), akkymynmpyetcs
Fe?"** B 6-25 pa3 6oblle, Yem B PACTEHUAX C MeNKoBoAMi . LLlymeiika (puc. 1 B).

CamMbiMK  PacnpoOCTPAHEHHbIMM 3arpA3HUTENAMMU BOLOXPAHMAMLLA YXKE HA NPOTAXKEHUW MHOIMX NeT
ABNAIOTCA  COeAMHEHMA  MeaW,  CpefHerofoBble  KOHLEHTPauMW  KOTOPOWM  MOCTOAHHO  Bbllle
pbl6oX03AiCTBEHHbLIX HOpmaTueos (0,001 Mr/p,M3) B 2-4 pasa. o cpaBHeHnto ¢ 2015 rogom cpegHee
cofeprkaHue 3TOro 3/IeMeHTa B BOAE He U3MeHMAOCH [5].

B HalMX MccnefoBaHMAX GblI0 YCTaHOBAEHO, YTO B Haubosblueit cTeneHn Cu®* HakanAuMBaloT ypyTb
MYTOBYATaA U CyCaK 30HTUYHbIN. HaumeHbLLee coaeprkaHne MeTaslla OTMEYEHO B POrO3€e Y3KOJIMCTHOM.

Cpesu UCCNeaoBaHHbIX PaCcTEHWI ypyTb MyTOBYATanA ABNAETCA KOHLEHTPaTopom Zn>* v cogepsuT B 2—20
pa3 6osblue MeTanna, Yem B Aapyrmx BBP. MUHMMaNbHasA KOHUEHTpaLMA 3/eMeHTa HabatodaeTtca y porosa
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Puc. 1. CopepkaHue xenesa B BOAHbIX PacTeHWUsAX, OTOOPaHHbIX Ha MenKoBOAbAX Bosarorpagckoro
BOAOXPaHWUAMLLA.
A. B paltoHe c BacHMKOBKa B 2016 roay; b. B paitoHe n. LUymeitka B 2016 roay

Kaamuii 3aHMmaeT nepsoe mecto B pAgy TM no PUTOTOKCMYHOCTM M CNOCOBHOCTM HaKanAMBaTbCA B
pacTeHusx. YCTAHOB/IEHO, YTO YPYTb MyTOBYATasA, OCOKA BOAHAA M 3104€eA KaHAACKAnA aKKYMYIUPYIOT AaHHbIMI
meTann B 1,5-2 pasa nyywe apyrux BBP, npu 3aTom paect NPOH3EHHOJ/IUCTHbLIN HaKanaAMBaeT HauMeHbluee
konuyectso Cd**.

Takum obpasom, B xoge NpoBeAeHHbIX UCCeL0BaHUI NOKasaHo, YTo s makpodutos Bosrorpasackoro
BOAOXPaHWUANLLA XapaKTepPHO MNpeumyLLecTBeHHOe HaKonjaeHue Fe** no CpPaBHEHUID C Apyrumu
NCCNefOBaHHbIMM METANNIAMM, YTO MOATBEPKAAETCA pe3y/nbTaTaMWM Halwux uccnesosanuin 2014 r. [6].
YcTaHOBNEHO, 4YTO cogepraHue enesa B BBP, npouspacTtarowmx Ha menkosoabAxX . KBacHMKOBKa
3HauUTeNIbHO Bbllle, Yem B BBP menkosogun n. lLlymenka. B oTHoweHWM Apyrux uccnenoBaHHbix TM
YCTaHOBNEHO, YTO UX coaeprKkaHue B BBP, npouspacTatowmx Ha menkosoabax n. Lymeinka u y c. KBacHUKoBKa
(Bbie W HWUKe MO TEeYEHWI0 KPYMHOW NPOMbIWAEHHOW arnomepaumn CapaToB-IHrenbc), AOCTOBEPHO He
pasnunyatoTca.

MorpysKeHHaa pacTUTeNbHOCTb aKKymyaupyeT TM 6onee MHTEHCMBHO, YeM BO3A4YLHO-BOAHAA U
nnasatowana. MakcumanbHoe cogepXaHne TM  o6HapyeHO B ypyTM MyTOBYATOW, YTO MOXKET
CBMAETENbCTBOBATL O MEPCNEKTUBHOCTM €€ U3yYeHWAa ANA JafbHelero WMCnoNb30BaHUA B KayecTse
61MOMHAMKaTOPa BOAHbIX O6BEKTOB.
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NEPCNEKTUBbLI UCNONIb3OBAHMA MANBIX BOAOEMOB YPEAHU3UPOBAHHbBIX TEPPUTOPUIA
A.N. NaBnoeckuii, M.C. Tomaw, A.H. borgaHoB
FomenbCKuii rocyaapcTBeHHbIn yHuBepcmuteT um. @. CKopuHbl, 1. Fomens, Pb
aipavlovsky@mail.ru, tmarinka@mail.ru, dimonoider@gmail.com

AHHOTauma. Manble BOAOEMbl 03epHOro TUNA M PasNIMYHOrO reHesuca r.fomensa ABAAIOTCA YHUKaAbHbIMK
NPUPOAHLIMU U TEXHOTEHHO-NPUPOAHBIMU JIMMHOCUCTEMAMMU, UMEIOWMMMN 3HAYUTE/IbHBIM 3KONOTO-PEKPEALLMOHHbIN
noteHuman. MsyyeHol mMx mopdomeTpuueckme n GU3MKO-reorpapuyeckme xapakTepucTuku. [aHa oueHKa cTeneHu
MCnonb3oBaHUA 03ep r.fomens B UeNAX pekpeauuu, onpegeneHbl NepcrnekTMebl U LenecoobpasHOCTb pasBUTUA
Pa3ANYHbIX BUAO0B OTAbIXa Ha BOAOEMaX.

Kntouesble cnoBa: IMMHOCUCTEMA, MaJible BOAOEMbI, PeKpeaLms, rmapoaoro-reomopdoiormieckmnin Kapkac.

THE PROSPECTS OF USING SMALL WATER RESERVOIRS OF THE URBANIZED TERRITORIES
A.l. Pavlovsky, M.S. Tomash, D.N. Bogdanov
F. Skorina Gomel State University, Gomel, Republic of Belarus

Abstract. Small water reservoirs of a lake type and of various genesis in Gomel are the unique natural and
technogenic and natural limnosystems having considerable ecology-recreational potential. Their morphometric and
physiographic characteristics are studied. An assessment of extent of using lakes of Gomel for a recreation is given,
prospects and expediency of development of different types of rest on water reservoirs are defined.

Keywords: limnosystem, small waterreservoirs, recreation, hydrological-geomorphological framework.

JIumHocUcTeMmbl ypbaHU3MPOBaAHHbIX TEPPUTOPUIA — 3TO cneumduyeckme obpasoBaHus, GopmupyroLmecs
B pe3y/ibTaTe B3aMMOZLEMNCTBUA NPUPOLHbIX, NPUPOLHO-TEXHOFEHHbIX M TEXHOTEHHbIX $aKkTopoB. OHW MrpatoT
3HAYMTE/IbHYIO POJIb B TMAPOI0ro-reoMopdonornyeckom Kapkace ypbaHU3MpPoBaHHbIX TEPPUTOPUIA,
CYLLLECTBEHHO B/IMAA HA 9KONOTMYECKME YCIOBUA TOPOACKON cpeabl. B ¢BA3M ¢ pasHoobpasmem GpyHKLUUIA,
BbINOJIHAEMbIX Ma/ibiIMM 038PaMu, «XPYMKOCTM» UX IKOCMCTEM, U3YHEHME UX POIU B Npeaenax
yp6aHM3NPOBaHHbIX TEPPUTOPUIA BO3PACTaET.

BblCOKas cTeneHb aTTPaKTUBHOCTM 03€p I. fomena AenaeT UX LEeHTPOM NPUTAKEHUS OTAbIXAOLLUX U
BaXKHENLWMMM aTpUBYyTaMM rOPOACKUX PEKPEALMOHHbBIX 30H, OKa3blBas 3HAaYUTE/IbHOE 3KO/IorMYecKoe
BO3JEMCTBME HA NPUNEraloLLne TeppUTOPUN.

Manble BoAOeMbl ABAAIOTCA BaXKHOM YacTbio rMAP0I0ro-reomopdo1orMieckoro Kapkaca ropoAckom
TEPPUTOPUN, OKa3bIBaA 3HAYUTE/IbHOE BAIMSHME HA SKONOTMMUYECKOE COCTOAHUE OKpYrKatoLlel cpeabl. MHorne
BOAHbIe 06bEKTbI aKTUBHO MCMO/b3YHOTCA B HACTOSALLEE BPEMSA, O YEM CBUAETE/NbCTBYET UX aKTUBHOE
0CBOEHME 1 cneumanmsaums.
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lfopoa Ffomenb MMeeT YHUKaNbHbIA TMAPOAOro-reomopdoiormyeckuii Kapkac, NnpeacTaBAeHHbI peKkamm
Cox, MnyTb, Y3a M KoMmniekcom manblx Bogoemos (cBbiwe 50-TM manbix Bogoemos) (puc. 1) [1]. Komnnekc
MopPdHOMETPUYECKUX XapaKTePUCTUK Hanbonee 3HaUnTeNbHbIX BOAHbIX 06BEKTOB AaH B Tabauue 1.

AL
MuuypuHckas -
Kpachoe ' ' 1. BonogbKMHO
ot / 4N Y 2. O6koMOBCKOe
3. fleaHo
/g 12 | B 4 4. NiobeHckoe
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[ it e o g > 6. Ponosckoe
% g 7. 03. paiioHa
° % Tomenb m@"q «lLiBeackan ropka»
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£y e 10. BonoTtoBcKoe
p I 5 11. bypoe 6010T0
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¥3a i 1.8 Q
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Puc. 1. Hanbonee KpynHble Bogoemsl r. lomens
Tabnuua 1.
MopdomeTpuyeckme XxapakTepUCTUKM BOAHbIX 06 bEKTOB ropoaa Nomens
Osepo Mnowaab, kKm? Amvna 6epeKr,:Bou nHun, ANnHa, Km WupuHa, Km
Ponosckoe 0,59 5,4 1,3 0,5
MKp. LLIBeackas ropka 0,44 2,8 1,19 0,7
LWanop 0,13 2,7 1,1 0,3
BonoabKknHO 1,1 4,2 1,3 1
ObKomoBCcKoe 0,3 1,9 0,8 0,4
BonoTtoscKkoe 0,23 2,7 1,1 0,3
NobeHckoe 0,37 3,6 1,24 0,45
bypoe bonoTo 0,056 2,7 0,85 0,05
CeTeH 0,19 1,8 0,8 0,27
Bobpyxa 0,005 0,3 0,11 0,07

O3epo Ponosckoe — 03epo NOMMEHHOr0o TMNA, CBA3aHO € pekon CoxK ABYMS MPOTOKaMK. PacrnonoKeHo B
CoBeTckom palioHe fomens, B FOXKHOM YacTu ropoaa BAOAb yauuUpbl borgaHa XmenbHuuKoro. HaseaHue o3epa
oT abbpesunatypbl POl — paioHHbIA OTCTOMHUK NAaBCcpencTB. B akBaTopuM 03epa pacnonoKeHa N0A0YHasA
CTaHumA, rpebHas 6a3a 1 ABa NAsAMKa C COOTBETCTBYHOLLEN MHPPACTPYKTYpO

O3epo 8 MuKpopalioHe Llleedckaa opKa — KpynHoe MOMMEHHOe 03epo B Oro-3amnafHoM OKpauHe
f’omensa. C pekon Cox coeguHeHO HebosblIOW NPOTOKOM B BOCTOYHOM 4acTU. B Hactoswee Bpems
WCKYCCTBEHHO paclimpseTca u bHnaroyctpaMBaeTca B CBA3M CO CTPOUTENBbCTBOM KPYMHOTO MUKPOpPaoHa
«LlIBeackan ropka». Y»Ke UCNONb3YeTCs B PEKPEeaLMOHHbIX Lenax. B nepcnektnee MoXKeT CTaTb YacTbto bonee
KPYMNHOIO MCKYCCTBEHHOIO 03€pa, T. K. MMEHHO B 3TOM MeCTe B HacTosAllee BPeMA W3bIMaeTCa MecoKk Ans
CTpOUTENbHbIX HYXA Momens.

O3epo Bosn0dbKuHO — pycnoBoe 03epo pekn CoxK B BOCTOYHOM YacTu fomena B LieHTpasbHOM palioHe,
ABNAETCA YCTbeM peKkn MnyTb B tOro-BOCTOYHOM 4YacTu. Ha 3anagHom bepery umeetca nasx, a TeppuTtopus
OTHOCUTCA K MapKy omenbCKoro ABOPLLOBO-NApPKOBOro aHcambnsa. O3epo oyeHb 6oraTo pbibol, Ha Hem
NpPoOBOAMTCA eXerogHoe cocTasaHMe pbibakoB fomenbcKol 061acTu. B 1oXKHOM YacTi BonogbKMHO HaxoamuTes
TYPUCTUYECKNI KomnneKce [lom PbibaKa.

Kackao o3ep «Bosnomosckue» — rpynna 03ep CTapUYHOro NpouCXoXKaeHus B esnesHo40poKHOM palioHe
fomena B BOCTOMHOM YacTu ropoaa. BonoToBckMe o3epa ABAAIOTCA €CTEeCTBEHHbIMU TPAaHULAMMU MEXAY
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MWKpopaoHom «BonotoBa», «MenbHUKOB Jlyr», «KneHkoBcknin» n «Crapas Bonotosa». OKpPeCTHOCTM 3TUX
03€ep C/IOBHO Camol NPUMPOAON NpeAHasHayeHbl CTaTb W31H0O6AEHHBIM MECTOM OTAbIXa MECTHbIX KUTenei.
bnnsKoe pacnonoxeHune K Xuabim AoMamM AenaeT o3epa NonyaApHbIMU ONA OTAbIXa KaK B ieTHee, TaK U B
3MMHee Bpems. B KacKage Tpu Manbix 03epa, Ha ABYX U3 KOTOPbIX eCTb 61aroycTpoeHHble NAsXKK. Tepputopus
BOKpYr o3ep 6n1aroyctpoeHa.

O3epo Bosnomosckoe — camoe KpynHoe 03epo Bonotosckoro Kackaga osep B8 Nomene. PacnonokeHo
mexay Bypbim 60/10TOM M Kackagom manbix o3ep. Hekoraa Becb BosioTOBCKOWM KacKag 6bln YacTblo o3epa
BonoToBO B gepeBHe ¢ 04HOMMEHHbIM Ha3BaHMEM. B HacTosLLee Bpems Tepputopuma o3epa baaroyctpoeHa u
aKTMBHO ucnonbayetcsa. O3epo borato pbiboit, B 2016 rogy Ha BonoToBckom npowen yemnuoHat benapycu no
BOAHO-MOTOPHOMY CMOPTY.

Takum obpasom, NpuBeAeHHas XapaKTepuUCTMKa BoaoemoB fomena cBMAETeNbCTBYET O NpeobnagaHnn B
ropoge MOMMEHHbIX M MCKYCCTBEHHO CO3AaHHbIX 03ep. Ha Tepputopuun r.fomena npupoaHble KOMMAEKCbI
MaJsiblX 03ep MHOTOYMUCNEHHbI, HO MPAaKTUYECKMN He UCCnenoBaHbl, a HeAOCTaTOK 30H OTAbIXa B ropoje aenaet
03epa 3HaYMMbIMU 06 BEKTAMM A1 CO34aHMA HOBbIX PEKPEeaALMOHHbIX TEPPUTOPUIA.

CambiMn 61aroyCTpOEHHbIMWU W MPUBAEKATENbHbIMA AN TYPUCTOB M TFOPOXKaH OKasajucb O3epa B
Fomene, a umeHHo Ponosckoe, BonoapkuHo, JllobeHCKoe, a TaKKe ABa PYC/NOBbIX yyacTka peku Cox ¢
nnsaxamum [2]. B cBA3n ¢ 60/blIMM KOANYECTBOM GYHKLWKI, BbINOJIHAEMbIX MaabiMW O3€epaMu U peKkamu,
BHMMAHME K FOPOACKMM BOAHbIM OO6BbEKTaM B HacTosflLee Bpemsa YCUAMBAETCH, a UX MUccieaoBaHUE MmeeT
6o/bluoe 3HayeHue. Bo/bLWMHCTBO BOAOEMOB MMEOT 0BasibHYt0 ¢opmy. OHM BGNaroycTpoeHbl, YacTb y¥Ke
NCMNO/Ib3YeTCs B TYPUCTCKON MHAYCTPUW, KYMaNbHO-MAKHOM OTAbIXe, PblOO/IOBCTBE UAN MMEIOT 3CTETUYECKOE
Ha3HayeHue. PeKpeaunoHHoOe 1Cnosib30BaHWE BOAOEMOB B APYrMX paioHax 061acTh OCyLLEeCTBAAETCA NLWb Ha
MECTHOM YPOBHE HacesieHMeM, NMPOXKMBAIOLLMM HEeNoCpeaCcTBEHHO B6M3M 3TUX 03ep.

OcHOBHaA 33ajayva WCNO/SIb30BAaHMA pPECcCYypcoB MasbiXx BoZoOemMoB r.fomena — uMX Tak Ha3sblBaemoe
«0340POBNEHME» U KAaK CneacTBME CO3ZaHWe BOKPYr aKBaTOPUIA BOAOOXPaHHbIX 30H, YTO MO3BOAIMT Gonee
paLMOHaNbHO pacnpenenuTb TEXHOTeHHYH HarpysKy, OKa3blBAaeMyH Ha MApOo/sIoro-reomopdonormyeckuni
KapKac ropoja.
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YOK 591.524.1(28)
MOHUTOPUHI COCTOAHUA BOAOEMOB HA TEPPUTOPUMN r. TPOAHO (BEJIAPYCb)
A.B. Pbixkasn, H.U. beceauHa, O.H. Hennowyk
IpPoAHEHCKMI rocyaapcTBeHHbIN yHUBepcuTeT um. A. Kynaasl, r. FpogHo, PB
rhyzhaya@mail.ru

AHHOTaumMA. B cemn BofoeMax UCKYCCTBEHHOIO MPOUCXOXKAEHWUA Ha TeppuTopumn r. FpogHo (Benapycb) oueHMAn
CTeneHb aHTPOMOreHHOW HAarpy3kuM M NPOBENN MOHUTOPWUHI COCTOAHWUA C MOMOLLbIO MHAEKca Malepa. OamH Bogoem
ABNAeTcA o/surocanpobHbiM, Tpu Bogoema beTa-mesocanpobHble, ABa anbda-mesocanpobHbie U OANH —
nosncanpobHbIi. HecMmoTpa Ha cpeaHIol cTeneHb ypbaHnsaunm, BogoeMbl ABNAIOTCA HebAaronony4yHbIMM.

KnioueBble cnoBa: Bogoembl, MHAEKC Maiiepa, cteneHb ypbaHusaumu.

MONITORING OF THE WATER RESERVOIRS STATE ON THE TERRITORY OF CITY OF GRODNO (BELARUS)
A.V. Ryzhaya, N.I. Besedina, O.N. Neploschuk
Yanka Kupala Grodno State University, Grodno, Republic of Belarus

Abstract. In seven artificial reservoirs on the Grodno city territory (Belarus), the degree of anthropogenic load was
assessed and their state was monitored using the Mayer index. One pond is oligosaprobic, three ponds are beta-
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mesosaprobic, the two are alpha-mesosaprobic and one more is polysaprobic. Despite the average degree of
urbanization, the reservoirs are not in a sustainable state.
Keywords: water reservoirs, the Mayer index, the degree of urbanization.

B coBpemeHHOM MKpe, 0c0O6eHHO B ropoaax, 0ocoboe 3HaYeHne NpMobpeTatoT MCKYCCTBEHHbIE BOLOEMbI.
Kpome pekopaTUBHOM GYHKUMWM WU 31eMeHTa, OpraHusylolwero obwuii ob/IMK ydacTKa, WMCKYCCTBEHHble
BOAOEMbl CTAHOBATCA WAEA/IbHbIM MCTOYHMKOM 0340POBAEHUA MUKpPOKAMMaTa [1]. OaHako, B CBA3M C
pa3BUTUEM TEXHMKM U MNPOMBIWAEHHOCTM B BOAOEMbl MonagaeT Bce H6onbwe u b6onblie 3arpAsHUTENEN
OpraHMYeCcKOro M HEOPraHUYECKOro MPOUCXOMKAEHWUA, MHOTME M3 KOTOPbIX OMACHbl AN KU3HU KUBOTHDIX,
pacTeHun n 4yenoseka. [opoackMe Bogoembl TPebyHT MOCTOAHHOIO BHWMMAHMA CO CTOPOHbI FOPOACKMX
BNacTei, WX COCTOSIHME ABAAETCA MNOKasaTesnemM obWero CaHUTApHO-TUrMeHNYeckoro 6aaronoayuus
ypboakocuctembl [2].

lfopog MpoAHO ABAAETCA KPYMHbIM MPOMbIWIEHHbIM LeHTpoM 3anagHoin bBenapycu, (53°41'18" c. w.,
23°49'32" B. A., BbicOTa Hag ypoBHem mops: 139 m) [3], Bogoembl B u4epTe ropoga noasepratorca
3HAUYUTENIbHOMY QHTPOMOreHHOMY BO34ENCTBUIO, U BECbMa aKTyaslbHbIM ABAAETCA KOHTPO/b WMX COCTOSHMA
MeToaamun BUOMHANKALMN.

MOHUTOPWHT NPOBOAMUAN HA CEMU BOAHbIX 0ObEKTAxX ropoaa. Ha Kaxaom Bofoeme 3a10XUAN NpobHble
naowaakm pasmepom 1x1 m; Kaxaasa npoba coctonna M3 3 3a6opoB JOHHOIO MaTepPUaANa BOAHbIM CAaYKOM.

CTeneHb aHTPONOreHHOW HarpyskM Ha BOLOEMbl ONPeAensinu, NpUMeHaa 6annbHyt0 OLEHKY CTeneHu
ypbaHmnsaumm cornacHo metoguke 0O.B. AHuypeBud [6], y4MTbiBaA KOAMYECTBEHHbIE M KayeCTBEHHble
nokasatenun. OLeHKy KayecTBa BOAbl MOAE/bHbIX BOLOEMOB NPOBOAUAM C UCMOIb30BAHNEM MHAEKCa Maliepa
[2].

Bosoém Ne 1 (B1) npya-oTctoiiHMk OAO «pOAHEHCKUIA MACOKOMBMHAT» B ceBepHOM yactu r. [poaHo.
OnvHa Bogoema — 180 m; wupurHa — 80 m, raybuHa — 2,55 m.

Bozoém No 2 (B2) pacnonoxeH B HOXKHOW YacTu ropoaa B *KUAOM MUKPOpaoHe BuliHeBel, cyllecTsyeT
npmubansutenbHo ¢ 2011 roaa. AnnHa Bogoema — 14 m; wmpmnHa — 5 m, rnybmnHa — 1,20 m.

Bosoém Ne 3 (B3) pacnonokeH no ya. Kapckoro, B NPOMbILL/IEHHOM PaiOHe Ha oro-BOCTOYHOW OKpanHe
ropoga. AnnHa — 66 m, wnpuHa — 56 m, rnybuHa — 0,7 m.

Bosoem Ne 4 (B4) Ha yn. KypuaToBa, B MapKe Ha TEppPUTOPUM XKUNOM 3aCTPOMKM B ceBepo-3anagHoM
yactu r. F'pogHo. JavHa — 67 m; wnpuHa — 40 m; rnybmHa — 1,10 m.

Bogoem Ne 5 (B5) pacrnoniodkeH psaom, B TOM e napke. AavHa — 44 m; wupuHa — 38 m; rnybuHa
-1,21 m.

Bognoem Ne 6 (B6) pacnonoxkeH B6ansmn OAO «IpogHo A3oT». AnnHa — 93 m; wupuHa — 56 m; raybuHa
- 2,64 m.

Bogoem Ne 7 (B7) — BogoxpaHunuwe K0buneliHoe, pacnosioXKeHo 3a ropogom, Ha toro-3anage. Pasmepsl
1000x2200 m, rnybuHa — 3—5 M, 30Ha OTAbIXa FrOPOXaH C NAAXKaMKW U aeTckumun narepamu [3]. CornacHo
6annbHOM OLEHKe onpenenunun creneHb ypbaHU3aLMmM No KOAMYECTBEHHLIM W KaueCTBEHHbIM MOKasaTenam
ONA  MOAenbHbIX BOAOEMOB, K CWUAbHO YypbaHW3MpoBaHHbIM OTHecAn Bl, ocTanbHble BOAOEMbI
XapaKTepMU3yoTCa cpeaHen cTeneHbto ypbaHmnsaumu.

Bo Bcex ob6cne0BaHHbIX BOAOEMAX HAaNAEHbl 6ECNO3BOHOYHbIE XKMBOTHbIE, OTHOCALLMECA K TPEM TUMAM
— Annelida, Mollusca, Arthropoda v natn Knaccam — Hirudinea, Gastropoda, Bivalvia, Crustacea, Insecta. B
nepeylo o4vepelb Y4YMTbIBaNM OpPraHU3Mbl-UHAMKATOPbI [4; 5]. Hanbonbwum BUAOBbIM pasHoobpasvem
XapakTepusytotca sogoemol B1, B3, B4 n B7.

B Bl (npya-oTCTOMHUK B6AM3M MACOKOMOMHATA) HaWAeHbl JIMUMHKM NOAEHOK, [ABYCTBOpYaTble
MOJINIIOCKM, KUBOPOAKM, KAaTyLIKKN, PEYHbIE PaKMK, IMYUHKM CTPEKO3, NPYAO0BUKMN, MUABKMU, TMYMHKN KOMAPOB-
3BOHL,0B M MaNoLLETUHKOBbIE YepBU. 3HauYeHWNe HAeKca Mailepa ana sToro Bogoema paBHo 18, oH ABnAeTcs
0/MrocanpobHbIM C BOAOW BTOPOro KNacca KavyecTBa.

B B2 (Bogoem B MUKpopalioHe BuwHeBeL,) BbiABUAN 0bUTaTesNell TONIbKO 3arPa3HEHHbIX BOA — IMYMHOK
KOMapoB-3BOHLLOB 1 MOLLEK, 3HaYeHNE MHAEKCA PAaBHO ABYM, 3TOT BOAOEM MOAMUCANPOBHbIN.

B B3 (Bogoem no yauue Kapckoro) HailZeHbl NMYMHKU NOAEHOK, BOKOMNAaBbl, KATyLIKW, KWUBOPOLKM,
JIMMUHKKN CTPEKO3, MPYAOBUKM U BOSAHOM OC/MK; 3HaYeHMe MHAEeKca paBHO 12, 3To 6eTa-me30canpobHbIn
BOZL0EM C BOAOW TPETbEro Kaacca KavecTsa.
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B B4 (Bogoem B ckBepe no yauvue KypyaToBa) BbiiBAEHbI IMYUHKU NOLAEHOK, ABYCTBOPYATLIE MOJIIIOCKY,
JIMYMHKN CTPEKO3, KaTyLWKN M NPYLAOBUKM, 3HAUYEHME MHAEKCA paBHO 11, aTo 6eTa-me30canpobHbIN Bogoem C
BOJOW TPETbEro K/acca KayecTBa.

B B5 (BTOpoi Bogoem B ckBepe no yauue KypuyatoBa) HalgeHbl ABYCTBOPYATbIE, SIMUMHKU CTPEKOS,
PEeYHOM paK, KaTyLKM M NPYAOBMKN, 3HAYEeHNe MHAeKca paBHo 10, Bogoem anbda-mesocanpobHbiii ¢ BOAOM
YeTBEPTOro Kaacca KayecTsa.

B6 (Bogoem OAO «A30T») HalAeHbl TNYMHKM NOLEHOK, AOJITOHOMEK, NYHKAHKN-}KUBOPOAKMN, BOAAHOM
OC/IMK U NUSABKW, 3HAaYEHME MHAOEKCa paBHO 9, BoAoeM asibda-me30canpobHblii C BOAOW YETBEPTOro Kjaacca
KayecTBa.

B B7 (BogoxpaHunuuie H6uneliHoe) oTMeuYeHbl ABYCTBOPYATble MOJIIIOCKU, JIMUMHKM CTPEKO3,
KMBOPOAKM, KaTyLKM, MNPYAOBMKM W BOAAHOM OC/AMK, 3HayeHMA uHAeKca Manepa pasHo 11, bGeta-
Me30CcanpobHbIi BOAOEM C BOAOM TPETbEro Kaacca KayecTBa.

Taknm obpasom, oa4MH BOAOEM B rOpoAcKon YepTe MPoaHO SBASETCA 0IMTocanpobHbIM C BOAOW BTOPOro
K/lacca KayecTBa, XapaKTepusylouwuinca HambonblmMm pasHoobpasnmem rmapobUOHTOB, WUCMbITbIBAKOLWMIA
HanboNbLUYIO aHTPOMOrEHHYO Harpy3Ky, npya-oTctoiiHMK OAO «pOAHEHCKMIA MACOKOMBUHATY.

Tpu Bogoema (no yn. Kapckoro, Ha yn. KypuyaToBa, BogoxpaHunuuie HO6uneliHoe) ssnatoTca beta-
Me30canpobHbIMK C BOAOW TPETbEro Knacca Kayectsa, Aea (Bogoem OAO «A30T» U BTOPOW BOZIOEM B CKBepe
no ynuue KypuyaTtoBa) anbda-mesocanpobHble c BOAOM YeTBEPTOro Kjaacca KayecTBa U BPpeMEeHHbI BOJ0EM B
MUKpopaioHe BuwHeBel, ABaseTca noancanpobHbim. CnegoBaTesibHO, B LLEJIOM TOPOACKME BOAOEMDbI,
HECMOTPS Ha CpegHIoto cTeneHb ypbaHusaunu, ABaATCcA He61aronoay4yHbIMM.
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OLLEHKA 3KO/IOFTMYECKOro COCTOAHMUA MAJION PEKU UK
COPOKWHCKOro PAMOHA TIOMEHCKOW OBIACTU
H.E. Cynnec, I".1HO. 3HameHwWwMKOBaA
NwmnmcKknin negarornyecknin MHCTUTYT UM. M.MN.EpwoBsa (dunanan) Tiomly, r. Nwmm, PO
natalya-suppes@mail.ru

AHHOTaumA. M3y4yanm sKONOrMYecKoe coCToAHME Manoi pekn UK. [laHHble BU3yasibHOrO MeToAa UCCef0BaHuA,
pe3ynbTaTbl IMAPO6MONOIrMYECKOTO U TMAPOXMMNYECKOTO aHaIN3a CBUAETENbCTBYIOT 06 yA0BNETBOPUTEIbHOM
COCTOAHUM BogoeMa B npeaenax COpoOKMHCKOro palioHa TromeHCKoM obnactu.
KntoueBble cnoBa: 3KO0rMYecKoe COCTOAHME, Manas peka, BMOMHANKATOPbI, 3arpsisHeEHMe.

ASSESSMENT OF ECOLOGICAL CONDITION OF SMALL RIVER IK SOROKINSKOGO DISTRICT OF THE TYUMEN REGION
N.Ye Suppes, G.J. Znamenshhikova
Ishim Ershov Teachers Training Institute, Ishim, Russian Federation

Abstract. The ecological condition of the small river of Ik was studied. The data of visual research methods, the
results of hydrobiological analysis (determination of the degree of saprobityi of different parts of the river) and
hydrochemical analysis (determination of organoleptic features: color, odor, turbidity) indicate a satisfactory condition of
the reservoir within the Sorokino District of the Tyumen Region.

Keywords: ecological condition, small river, bioindicators, pollution.
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B pe3ynbTate 060CTPEHMA 3SKONOMMYECKOW CUTyaLMuM MPOUCXOAMUT MUCTOLLEHME BOZAHbIX PECcypcoB,
3HaUUTENbHOE YXyALEeHMEe KayecTBa BOA W, 4acTto, HeobpaTumana aerpagaumsa [1]. Bce sTo onpepenser
aKTya/IbHOCTb NPO6aEMbBI UX MOHUTOPMHIA U 3KOOFMYECKOTO 0340Pp0BAEHMA [2].

Manble pekun — ABAAIOTCA Hanbonee XPyNnKUMK U yA3BUMbIMU NPECHOBOAHBIMM 3KOCUCTEMaMn. Hepeako,
XO03AACTBEHHAA AEATe/IbHOCTb Ye0BeKa HenocpeaCcTBEHHbIM 06Pa3oM KacaeTcs He TONbKO PYC/I0BOM YacTu
Masioll pPeKM Ha BCEM ee MNPOTAXEHUW, HO U BoaocbopHOM naowanu, NMOTOMY YTO YacTHble CEeKTopa,
3HaUUTENbHOE BONBLUMHCTBO NPOMbILAEHHbIX NPEANPUATUIN, @ TAKKE CENbCKOXO3ANCTBEHHbIX KOMMNEKCOB,
CNocobCTBYET K PACMONOXKEHUIO U, B BONbLIMHCTBE C/lyYaeB, UCMOJIb30BaHUIO OTKPbITbIX BOAOTOKOB. YacTo,
PEKN N UX NOMMbI ABNAIOTCA 30HAMK peKpeaumun. MoimeHHble yra UCNOb3YIOTCA, KaK NPaBuao, 41a Bbinaca
CKOTa, a TaKXKe HenocpeacTBEHHO ANA 3aroTOBKM Kopmos [3] BcneacTsue 3TOro, NOCTynatoWmMe B PeKu
pa3nMyHble AHTPOMOreHHble CTOKM, 3a4acTyld COMOCTaBMMbl MO CBOemMy 0bbemy C 06bEMOM CTOKa Camom
MafioN peKu.

TakMm 06pa3om, OCHOBHbIMM MPU3HAKAMW, CUTHANM3MpPYOWMMKM O npobnemax peK, ABAAKOTCA:
3arpAsHeHne BoAbl, 06MeNeHMe U 3apacTaHne pycna, Pe3KUin NogbEM UAN CHUXKEHUE YPOBHA BOAbI B PyC/e U
FPYHTOBbIX BOZ, HA NOIMMeE, UCTOLLEHME PEKU, BPE3Ka pyC/a, USMEHEHME KayecTsa Boabl [4].

Peka WK — npotekaeT B COPOKMHCKOM 1 BUKYNOBCKOM palioHax M ABAAETCA NeBbIM NPUTOKOM p. Nwum,
BrMajaeT B Hero Ha 195-m Km OT ycTbA, B 2 KM K BOCTOKY OT c. [TogaybposHoro.

B xoge uccnenoBaHMa onNMpPaanch Ha TakMe MeTogbl, Kak BM3yasibHbIW (MPaKTUYECKoe PYKOBOACTBO MO,
penakumeint B.B. CKBOpUOBA.), ruapobuosiormyeckunin (onpegeneHune cteneHn canpobHOCTU PasHbIX y4acTKOB
PEKN) N TMAPOXMMUYECKUIA (ONpeseneHne opraHONENTUYECKUX XapPaKTEPUCTUK: LIBET, 3anax, MyTHoOCTb) [5].

CocTosiHMe pycna pekn MK — cuibHO M3BUAUCTOE, HEPACUYIEHEHHOE, HabatoaoTcA M3rMbbl, BCAeacTBUe
3TOro NPOUCXOAUT NepPeHOC AOHHbIX 0cagKoB. HabaopaeTca mecTamMm YacTUYHOe paspylleHue 6eperos, 4To
NPOUCXOAUT B pe3y/bTaTe CTPOUTENbCTBA MOCTOB Ha yauuax 3.KocmomembsiHCKOM, YanaeBa, beperosolid,
NeHunHa, CoBeTCKOM, CTPOUTENLCTBA AOPOr. ITO YBE/NMYMBAET CMbIB TBEPAbLIX BELLECTB B BOAY, YTO Bbi3blBaET
yBE/IMYEHME MYTHOCTM, CHUXKEHWE FNYyO6UHbI NMPOHWKHOBEHWA CBETa, @ 3TO B CBOK oO4yepeab NoAasaser
$OTOCMHTE3 NOrpyKEHHOW BOAHOW PAaCcTUTENbHOCTY.

MyTHOCTb BOAbl BapbupyeT OT cfabo — myTHOW (4. AnekcaHgpoBKa, c. b. CopokuHo, A. CTpenbloBKa,
c. loTonyToBo) A0 MyTHOM (4. Mupoycoeo, A. ByHbKkoBO). OHa XapaKTepu3lyeTcs NPUCYTCTBMEM HeHOobLIOro
KOJIMYECTBA B3BELUEHHbIX YacTUL, KOTOpble B pe3ynbTaTe c1aboro TeyeHUs NOAHMMALOTCA BBEPX — 3TO AETPMUT,
NecoK, YacTuLbl FNHbI, B pe3ynbTaTe Yero BoAa MyTHeeT.

LpeTHOCTb BOAbI BapbupyeT OT CBeTAO — KenTtoBatol (c. AnekcaHapoBKa, c. Bb. COpoKuHoO,
4. CTpenbloBKa, c. [0TONYyTOBO) A0 MHTEHCUBHO XenTtol (4. *maoycoso, A. ByHbKoBO). TpaBAHMCTLINM 3anax
XapaKTepeH ana y4actkoB c. b. COpokunHo, c. AnekcaHapoBKa, A. CTpenbuoBKa, rHUAOCTHbIN — 4. naoycoso,
3eMAUCTbIN — A. ByHbKOBO, c. [oTONyTOBO.

B BeceHHe-oceHHMI nepumod ¢ 2016r. no 2017 r. npoBoAMAUCL MCCNedoOBaHMA pekn UK ¢ uenbto
onpeaeneHuns cTeneHn canpobHOCTM BOAbI C MOMOLLbIO BMOMHANKATOPOB (PECHUYHbIX MHDY30pUiA).

B xope nccneposaHuA bbian B3aTbl rmapobuonornyeckme npobbl Ha 8 CTaHUMAX peKu: B npepenax cena
Bonbwoe CopokuHo (3 craHuum — yn. CoBetckas, ya. Nobeabl u yn. 3ou KocmoaembsiHCKOW, 1 cTaHUUA B
AO. AnekcaHgposka, 1 ctaHuma B 4. CTpenbuoBKa, 1 ctaHumA B A. byHbKOBO, 1 cTaHumA B 4. Kmnaoycoso, 1
CTaHumMsa B c.[OTONyTOBO, M3 KOTOPbIX B XO4e MWCCAefoBaHMA 6bl10 noarotoBneHo He MmeHee 80
MUKponpenapaTos.

Ha ocHoBe npoBeaéHHbIX B OCeHHMN nepuog 2016r. n BeceHHM nepuog 2017 r. uccnenoBaHuUi
BMZOBOMO COCTaBa PECHUYHbIX MHOY30pUIN Bbln COCTaBNEH CUCTEMATMYECKMIA CNUCOK MHY30puii pekn Uk
COpPOKMHCKOTO panoHa.

Bcero B 06cnepoBaHHOM y4acTke pekn UMK COPOKMHCKOro parioHa 6bino obHapyxeHo 14 Buaos
pecHUYHbIX MHPY30puiA. Hanbonblumii BKNaL B TaKCOHOMMYECKOE pasHOobpasMe NpocTermx BHOCUT Kaacc
Oligohymenophorea, npeactaBneHHbli nNATbO cemeictBamm (Epistylididae, Frontoniidae, Parameciidae,
Epistylidae, Vorticellidae) n knacc Spirotrichea (cemeictsa: Aspidiscidae, Halteriidae, Oxitrichidae). B npobax
Hambonee 4acTo BCTpeYaemMbIMM, a, CNefoBaTeNbHO, GOHOBLIMU BUAAMWU PECHUYHBIX MHOY30PUIA ABNAIOTCA:
Strombidium mirable, S. viride, Paramecium aurelia, P.caudatum, Vorticella companula, Vorticella
microstoma putrina.

Hanbonee pegko BcTpeyaembiMM sBAAOTCA — Frontonia acuminate (4. AnekcaHApoOBKA); Epistylis
plicatilis, Hastatella aesculacfntha, Oxytricha fallax, Spirostomum teres, Vorticella natants (c. 6. COpOKu1HO);
Aspidisca costata (a. Ctpenbuoska). Buapl Hastatellaa esculacfntha, Vorticella microstoma putrina, Epistylis
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plicatilis, Oxytricha fallax, Spirostomum teres, Vorticella natants, Vorticella companula — (c. 6. COpoKunHo);
Frontonia acuminate (a.AnekcaHapoBKa); Aspidisca costata (a.CTpenbuoBka) — cneuudUyHbl Ans
onpeaeneHHblX CTaHLMINA.

Hebonbluee KoNMYecTBo BUAOB MHPY30pUiA, 0OBHapyKEeHHbIX B NPO6ax C PasHbIX YYaCTKOB PEKU, MOXKET
ObITb CNeacTBMEM TOFO, YTO PYCNO pekn WK MMeeT M3BUAUCTBbIA XapaKTep, HEe3HAUYUTENbHYH CKOPOCTb
TEYEeHUs, MHOro npUMOpErKHOW PaCTUTENbHOCTU U HebosbluMX 3aBOAEN cO cTosuyel Bogow. Kpome Toro,
YPOBEHb BOAbl B PEKe 3HAYUTENbHO CHU3UACA 33 MOCAefAHME roAbl. ITO AenaeT 3KO/I0rMYEecKue ycnoBumAa
0buTaHMA 6onee 0AHOPOAHBIMM M CNOCOOCTBYET Pa3BUTUIO HEBObLLOTO KOMYeCTBa BUAOB.

Ha yuyactke ke pekn Uk B npepenax c.b. COpOKMHO M ero OKpecTHOCTeN HabnoaaeTcs HECKONbKO
60/1blLan CKOPOCTb TEYEHMA U MeHbLUE NPUBPEKHON pacTUTeNbHOCTU. MpK 3TOM HabaogaeTcs yBennyeHue
TAKCOHOMMYECKOro PasHOoobpasua PecHUYHbIX UHOY30pUit. ITO MOXKET ObiTb CBA3AHO C BO3HWKHOBEHMEM
pa3HOO6Pa3HbIX MMKPOOMOTONOB C XapPaKTEPHbIMM A0S KaXKgoro BMAA 3IKOJAOTMYECKMMMU  YCAOBUAMM:
coAep’KaHMEeM pPaAcnpoOCTPaHEHHbIX ra30B, Pa3/IMYHbIX LOHHbIX OT/NIOMEHWIN, BO3HWMKILUMX B pe3ysbTaTte
COPTUPOBKU TPYHTOB TeyeHMem M ap. [pu cnabom e TeyeHun (c. AnekcaHApOBKa, 4. Hugoycoso,
4. ByHbKOBO) 3KO/IOrMYecKMe YycnoBuA MeHee pasHOObpasHbl M, BCAEACTBME MULLEBON KOHKYpPEHUUM,
AOCTUraloT PasBMTUA NNLLIb HEKOTOpble BUAbI (Frontonia acuminate, Strombidium mirable).

UccnepoBaHus oceHHero nepuoga 2016 r. noKasanu, YTo Ha MEeNKOBOAbSAX TaKKe HEBEIMKO KOJIMYECTBO
nHobysopuin U npeobnanaloT Takme BuApl Kak Vorticella natans (a-me3ocanpo6) u Paramecium aurelia (a-
me3ocanpob). ITo cBA3AHO B MepBYy0 oyepegb C W3ObITKOM MEXaHW4YeCKoW B3BecM B BOAE, KOTopas
ryoutenbHo pgenlcteyeT Ha nofasnsalowee 60MbWMHCTBO WHPY30puiA. HenpepbiBHOe BO/MHEHME Ha
MeNKOBOAbAX MOAHWMAET BBEPX AETPUT, MECOK, YacTULbl MWHbI, B pe3yabTaTe Yero BoAa MyTHeeT. Takum
06pasom, npubperkHaa pPacTUTENbHOCTb, MOABUMKHOCTb TPYyHTA, CKOPOCTb TeyeHus, HOo/blioe KONMYEeCTBO
MEXaHWYeCKOM B3BECM B BOAE, a TaK¥Ke MPUCYTCTBME OPraHUYECKUX BELLECTB ABAAIOTCA BaXKHbIM
peryampytowmnm Gaktopom passuTua MHdysopui.

Paccmatpusan pacnpegeneHve BUAOB N0 30HamM canpobHOCTM B npobax M3 pekun UK, cneayet oTMETUTD,
yTo NpeobiagatoT BUAbI 0IMFrOCanpPobHOM M a-me30canpobHOMN 30HbI.

Cpeam HageHHbIX BUAOB MHDY30pUIA K oMrocanpobam otHocutca 4 Buga (29 %), B-mesocanpobam — 1
Bug, (7 %), K a-mesocanpobam — 6 Bngos (64 %), nonncanpobbl He obHapyKeHbl. HeEKoTOpble BUAbI MOTyT
ceba NpoABNATb Kak NpencTaBuUTeNN ABYX 30H canpobHocTh: o — B-me3ocanpobbl — 3 BuAaa.

Takmm o06pasom, yyactoK pekn UK B npeaenax c.b.CopokunHo, Aa.CrpenbuoBKa, A.Hunaoycoso,
4. BbyHbkoBa M c.loTonyTOBO OTHOCMTCA K P-me3ocanpobHoi 30He — 30He cnaboro 3arpssHeHun
OpraHMYyeckMm BeLLecTBOM. [1na 3TOM 30Hbl XapaKTepHO pasHoobpasve OopraHM3MoB C aBTOTPOdHbIM
NUTaHMEM, M3BbLITOK KUC/IOpOZa, MOXKeT HabnodaTbca UBETeHWe BOAbl, TaK KaK CWIbHO pasBuT
OUTONNAHKTOH. 3TO MOXKET BbITb C/IeACTBUEM €CTECTBEHHbIX MPOLLECCOB 3BTPOGUKALUN.

B xo4e BM3yanbHOM OLEHKU COCTOAHUS PeKn, Bbl10 OTMEYEHO 3HAYMTEIbHOE MPUCYTCTBUE NPUBPERHON,
BOZHOW M 6eperoBoit pacTUTENbHOCTM, HU3KAA CKOPOCTb TEYEHUS, U3BMAUCTOCTb PeKkKn. Kpome Toro, HecmoTps
Ha nogbem BOAbl BO Bpemsa BeceHHero nosioBogps 2016 roga, B TeYeHWe MNOCAeOHUX LECATKOB neT
oTMeYaeTcs cTabuibHas TEHAEHLUNA CHUKEHNA YPOBHS BOAbI B peKe.

Bce nepeuncneHHoe MOXKeT 6biTb 61aronpUATHLIMK YCNOBUAMMK AR NMPOrPEeCcCUpPOBaHUA eCTeCTBEHHbIX
npoueccoB 3BTpodUKaLumm U cnocobcTBYeT pasBUTUIO BUA0B MHPY30puit a- 1 B-me3ocanpobHOMN 30HbI.

B6aM3M  yKa3aHHbIX CTAaHUMA pekn WK nposkmBaeT cenbCKoe HaceneHuwe, KOTOpOe MUCMoJsb3yer
CE/IbCKOX03ANCTBEHHbIE YroAbsA, HA KOTOPbIX BbIPALLMBAOT MWeHMULY, KapTodenb W Aaa MnoBblEHUA
YPOXKAMHOCTM BHOCATCA Qa30THble, Ka/MiMHble, OpraHuWyeckMe yaobpeHusa, NPUMEHATCA ALOXMMMUKATbI.
Bo3HuMKaloWwme BpeMeHHble BOAOTOKM, BMECTE C LOXAEBbIMM U MaBOAKOBbIMM CTOKaMW, HECYT B PEKY
COOTBETCTBYIOLLME XMMMUYECKME U OPraHMYEcKMe BEeLLecTBa, TeEM CaMbiM MPUBOAA K 3arpA3HEHUIO PEKM.
OnpeneneHHbli BKAaL, B OPraHUYECcKoe 3arpAasHeHuMe uccaefyemoro OObeKkTa BHOCAT OblTOBble U
X03AACTBEHHO-ObITOBbIE CTOKM MWOrO cekTopa. B HenocpeactBeHHoW 64M30CTM OT BOAbI pacnosaratoTcs
oropoabl, cafpl, 3aroHbl AaA CKOTA, BbirpebHble AMbl, MHOFOUYMUC/EHHbIE HECAHKUMOHWPOBAHHbIE CBAJIKM
6bITOBOr0 Mycopa, 4acTo 3TO OCTATKM PacTUTENbHOCTU. B pe3ynbTaTe BpeMeHHO BO3HWMKAOLWMX BOAOTOKOB
6MOreHHble BELLLeCTBa MOTYT NonagaTtb B PEKY.

AHanusnpysa pesynbTaTbl UCCNEAOBAHWUA BU3YaNbHOM OLEHKU COCTOSHWUA PEKWU, OpPraHoNenTUYECKUX
nokasaTenen u rugpobnoNorMYeckoro aHaan3a, MOXHO CAenaTb BbIBOL O TOM, YTO B LLEJIOM 3KONOTMYECcKoe
cocTosiHMe peku UK yaoBneTBopuTebHoE.
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BMOIOMMYECKUIA METO[, O4YUCTKU FOPOACKOrO NOBEPXHOCTHOIO CTOKA
OT TAXKENbIX META/10B
0O.B. TpudoHos, C.E. FTonosarbiii
MeXayHapoAHbI roCcyAapCTBEHHbIA SKONOTMYECKUIA MHCTUTYT uM. A.[l. CaxapoBsa
Benopycckoro rocyaapcTtBeHHOro yHmBepcuTeTa, r. MuHck, Pb

AHHOTauma. B paboTe npeacTaBneHbl pesynbTaTbl U3ydeHusa 6uoobpactaHma pekn Ceucnoudb (r. MuHCK, Benapychb).
MokasaHo, YTo obpacTaHNe CNOCOHHO aKKYMy/IMPOBaTb TAMKE/bIE METas/bl, YTO AeNaeT ero NePCnekKTUBHbIM O6BEKTOM
ON1A OUUCTKM KaK pPevyHOoM BOAbIl, TaK M BOZ NMOBEPXHOCTHOrO CTOKA ropoaa. PaspaboTtaHa TexHoNOrMyeckana KOHCTPYKLMA
ONA OYNCTKU JOXKAEBbIX U TasIbIX CTOYHbIX BOA.

KntoueBble cnoBa: 61osormyeckas ounctka, buoobpacrtaHue, TaxKesble MeTaN/bl, CTOYHbIE BOAbI.

BIOLOGICAL METHOD FOR PURIFICATION OF URBAN RAINWATER FROM HEAVY METALS
0.V. Trifonov, S.E. Holovatyi
International Sakharov Environmental Institute of Belarusian State University, Minsk, Republic of Belarus

Abstract. The paper presents the results of studying the biofouling of the Svisloch River (Minsk, Belarus). It is shown
that fouling is able to accumulate heavy metals, which makes it a promising object for the purification both the river
water and rainwater in the city.

Keywords: biological treatment, biofouling, heavy metals, sewage.

OfHOM M3  aKTyanbHbiX npobnem 3SKONOMMU TOPOACKON cpedbl fABnsetca npobnema 0YUCTKU
NMOBEPXHOCTHOrO CTOKA. B HacTosee Bpema ANA OYUCTKU AOMKAEBbIX U TajblX BOA NPUMEHSAOT B OCHOBHOM
dU3MKO-XMMMYECKME MEeTOAbI: OTCTanBaHWe U GUAbTPaLMA Yepe3 KapKacHO-3acbiNHble GUAbTPBLI.

Buonornyecknii meToa UCNONb3YETCA PEAKO, U B OCHOBHOM OH 3aKOYaeTcA B A/UTENIbHOM NpebblBaHMM
BoAbl B Ouonpyaax. Tem He MeHee, CyWECTBYeT HECKO/NbKO TEXHO/NIOMMYECKMX PELIEHUA OUYMCTKM
NOBEPXHOCTHOIO CTOKA C y4acTMEM MUKPOOPraHM3MoB (6aKkTepuii, Bogopocaen, 6ecno3BOHOUHbIX): OYUCTKA C
NMOMOLLbIO TEXHONIOTUUN «BMONNATO», UCKYCCTBEHHbIE PUdbl U BNOYHBIE CUCTEMBI OUUCTKM, F4e COBMELLAETCS
oTCcTamBaHWe, GUNbTPOBaAHUE M BUONOFMYECKAA OUYNCTKA.

BNIOYHbIE cUCTEMbI, Ha Hal B3rAag, ABNAOTCA Hanbosiee NOAXOAAWMMMU ANA OYMCTKM MOBEPXHOCTHOTO
CTOKa KpymnHbIX ropooB. OHM NpeacTaBastoT cobol coopyKeHus, B KOTOPbIX OCYLLECTBASETCA MeXxaHMYecKas
M BMonormyeckas OYMCTKA MOBEPXHOCTHOrO CTOKA. B KayecTBe MeXaHUMYEeCKOM OUYWUCTKM MPUMEHAIOTCS
OTCTOMHWMKM Pa3/IMYHOM KOHCTPYKLMN. B xo4e OTCTaMBaHMA U3 BOAbl YAANAOTCA KPYMHble NPUMECH, NecokK u
HedTenpoAayKTbl. Mocne oTcTaMBaHMA BOAa HanpasaseTca Ha GuabTpaumio. B KayecTBe 3arpysku ¢puabTpos
MCMNONb3yeTcs B OCHOBHOM TpaBWid, Ha NMOBEPXHOCTU KOTOPOro obpasyertcs 6uonneHka. MHoraa B rpaBuitHyto
3arpysKy BbICaXKMBAIOT BbICLUME BOAHbIE pacTeHMa. B 3TUX KOHCTPYKUMSAX GO/bLIYIO PO/b B OYMCTKE BOAbI
BbINoIHAET 6BuoobpacTaHue.

N3BecTHO, 4yTo 6OMoobpacTaHMe WrpaeT BaXKHY pPOJAb B KPYroBOPOTE XMMMUYECKMX 3/IEMEHTOB U
TpaHchOpPMaLUMKN OPraHNYECKOro BeLLecTBa BOAOEMOB.

Hamun 6blin npoBeaeHbl uccnenoBaHusa obpactaHua p Bucaodb (Pecnybnvka Benapycb) c uenbto
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U3yYeHUa ero cnoCoHBHOCTN aKKYMYIMPOBATb TAXKENble MeTannbl. Peka CBUCA0Yb NpoTeKaeT yepes r. MUHCK U,
Ha CBOEM BbIXOAe U3 ropoa, NPUHUMAET CTOUHbIe BoAbl MUHCKOM 0UYUCTHOM CcTaHuuKn. ObpacTtaHue oTbmpanm
C NoABOAHbIX KaMHeM Ha [ABYX y4acTKax peku: Ha Bxoge B ropof M Ha Bbixoge (B 500 m nocne BbiMycKa
OYULLEHHBIX FOPOACKUX CTOUYHbIX BOA,).

Pe3ynbTaTbl M3y4yeHWUA HaAKOMAEHMA TAMEbIX METaNN0B MNOKasanu, 4to 6uoobpacTaHue obnagaer
BbICOKOW aKKyMY/IMpYytoLWel CnocoBHOCTbIO NO OTHOLWEHMIO KO BCEM M3ydYeHHbIM MeTannam. KoadpduuneHTsl
HaKOMNEHMA XUMUYECKUX SNEMEHTOB NpeaCcTaBeHbl B Tabauue.

KoHLEeHTpaumMmn Taxenblx MeTannoB B obpactaHuu B 1000-10000 pa3s npeBbIWAOT UX COAEPrKaHue B
BoZe. 9To0 06CcTOATENbCTBO NO3BOAAET paccMaTpmBaTb obpacTaHMe B KAYeCTBe NEPCNEKTUBHOrO 0ObEKTA KaK B
OYNCTKE PEeYHOWN BOAbl, TaK WU BOA, /IMBHEBOrO (MOBEPXHOCTHOrO) CTOKA OT TAME/bIX METaNNoB U APYrux
3arpAsHALLWMX BEWecTB (BUOreHHbIX 31eMEHTOB).

Hamu 6blna npeanorkeHa KOHCTPYKUmMA 6/7104HON CUCTEMbI OYMUCTKW, FAe COo34aHbl YCA0BMA ANs
Hauydllero pa3sutTmMa buonneHkn (puc).

Tabnuua
KoaddnumneHTbl HaKONAEHMA XMMUUYECKUX SIEMEHTOB B CYXOM BellecTBe obpacTaHus,
MO OTHOLUEHMIO K COAEPHKAHNIO XMMNYECKMX 3/1EMEHTOB B BOAE P. CBMCI0Yb Ha Pa3INYHbIX Y4aCTKaXx

AnemeHT Bxop, B ropog, Bbixopg 13 ropoaa
eneso 4282 4716
Meab 482 4026
LInHK 3243 1248
Hukenb 2620 5540
Xpom 2273 9016
CBuHew, 1000 3000
Kagmui 833 1700
Mapranel, 53261 19991
Kob6anbt - 1343

KOHCTPYKUMA cOCTOMT M3 Tpex Kamep. lepBaa Kamepa npeactasaseTr coboi OTCTOMHMK ana cbopa
KPYMHbIX Mpumecei, necka M HedTenpoayKToB. BTopas Kamepa (Kamepa 6MONOTMUYECKON OYUCTKM),
npeacrasasiowan coboi pesepsyap, B KOTOPOM pa3smelleHbl cybcTpaTbl ana obpactaHuA. B KadecTse
cybcTpatoB o6pacTtaHuA MOryT 6biTb MCMONb30BaHbl Pa3iNYHbIE KOHCTPYKUMM, MPUMEHAEMble B KayecTse
3arpyskn 6MOGUALTPOB ANA OUYMCTKM CTOYHbIX BOA, MPEUMYLLECTBEHHO KapKacHoro Ttuna (610KM w3
rodpupoBaHHbIX MAM NepdOPUPOBAHHLIX MOJMMEPHbBIX MATEpPMaNoB, MeTaN/IMYeckue WUAM MOJIMMEpPHbIe
KapKacHble CeTM MAM B0KM M3 MOAUMPONUIEHOBLIX «epliei»). Bo BTopylo Kamepy Boga nocTynaer
paccpefoTOYEHHO MO BEPTUKAAN, @ BbIXOOUT Yepes BEPXHWUI NepesiB Ha NMPOTMBOMNOIOXKHOM KOHLLE Kamepbl,
M nonagaeT B TPeTblo Kamepy (BTOpylo Kamepy 6uonorMyeckoit oumcTku). TpeTbs Kamepa npeacraBnser
coboii pesepByap, 3acbiNaHHbIN rpasMem. Ha ero noBepxHOCTU BbICaXKEHbI BbiCLIME BOAHbIE pacTeHus. Boaa
NPOXoAMUT 4Yepes rpaBUIiHbIA CNOKM, B KOTOPOM 33fepiKumBaeTca M36biTouHas 6GMonieHKa M mnpoucxoaut
[004YMCTKa BoAbl. [ocne 3Toro Boga HanpasaseTcsa Ha BbIMyckK.

KOHCTPpYKLMSA MMeeT pag, NpenmyLLecTB nepes, CyLLeCcTBYHOLWMMMU.

1) CpefHsAa Kamepa OTKPbITA 414 NPOHUMKHOBEHWA cBeTa, 6iarodapa Yemy B BEPXHMX C/0AX 3arpysku
obpasyeTcs Bogopocnesas OWOMNAEHKA, 4YTO CYWECTBEHHO YyBenanunsaeT 3PPEKTUBHOCTb OUYMCTKM OT
6UOreHHbIX 3/1IeMEHTOB.

2) 3arpysouHblii maTepuan NOCTOAHHO HaXoAWMTCA B BOAE, YTO OYEeHb BaXKHO B Nepuoj OTCYTCTBUA
ocafiKoB. 3arpysKa Bcerga MOKpbiTa 6MOMNNEHKON, TOTOBOM «MNPMHMMATb» 3arpasHeHusa. XoTa Boda He
MOCTYNnaeT B COOPYMKEHWE, TEM He MeHee, XW3Hb BMONJEeHKU NoAAepPXMBAETCA 3a CYHET MMHEepanMsauuun
CTapoit 6MONAEHKN M HAaKOMMBLLErocA OCaAKa Ha AHe Kamepbl.

3) B AaHHOM COOpPYKEHWUM MPeayCMOTPeHa TPeTbA CTyNneHb OYMCTKM (A0O0YMCTKM) nyTem ¢puabTpaumm
yepes rpaBuiHytO0 3arpysky. Kpome 3Toro rpaBuii 3agepMBaeT M36bITOUHYIO 6UONAEHKY, BbIHOCMMYIO U3
BTOPOW Kamepbl, U TeM CaMbiM NpeaoTBpaLLaeT BTOPUYHOE 3arpsAsHeEHME CTOKa.
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Puc. BAok-cuctema AN O4MCTKU NOBEPXHOCTHOrO CTOKa (Bna, cb6oKy)

[aHHasa KOHCTPYKUUNA ABNAETCA TeopETM‘-IECKOl‘;i MoAeNnbo “n Tp66YET CO34aHuA NMUNOTHOM YCTaHOBKWU, a
TaKXXe pacyeTa NapameTpoB COOPYyXeHNA ncxoga m3 06bEMOB CTOKOB U €ro ¢M3MKO-XMMM‘-IECKOI’O COCTaBa.
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CEKUMA:
NOYBOrPYHTblI YPEAHU3UPOBAHHbIX TEPPUTOPUM A
P N\

YOK 550.422
O FTEOXMMUYECKOM OBJIMKE NOYB HACEJIEHHbIX MYHKTOB
B.A. AnekceeHko”?, A.B. AnekceeHko?, H.B. LLIBbigkaa®*, I.MN. Nucapexko®
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vl.al.alekseenko@gmail. com’; al. vl.alekseenko@gmail. com3;
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AHHOTaumA. OCHOBHbIM ¢aKTopom GOPMUPOBAHUSA COBPEMEHHOro 06/IMKa NO4YB ABAAETCA aHTPOMoreHHas
heaTenbHOCTb. MMEHHO C Heto cBfi3aHbl NOBbIWEHHbIE cogepXaHua B, Ba, Ca, Cl, Hg, Li, P, Pb, Sr n Zn. 311 e anemeHTbI
OKa3blBalOT NepBOCTENEHHOE BAUAHUE Ha BCE XKUBOE BeLLeCcTBO YPpO6aHU3NPOBaAHHbIX TEPPUTOPUIA.

KnoueBble cnoBa: reoxmMmnyeckne cuctembl, ypbaHM3auns, reoxMmunuyeckme aHomaaunu.

ON GEOCHEMISTRY OF SOILS OF RESIDENTIAL SETTLEMENTS
V.A. Alekseenko” 2, A.V. Alekseenkoa, N.V. Shvydkayaz’ 4, G.P. Pisarenko®
!Admiral Ushakov State Marine University, Novorossiysk, Russian Federation;
’|nstitute of Water Ecological Problems SB RAS, Barnaul, Russian Federation;
*Saint Petersburg Mining University, Russian Federation;
* Kuban State Agrarian University, Krasnodar, Russian Federation

Abstract. Anthropogenic activity is the main factor in the formation of the modern appearance of soils.
It is with it that the increased contents of B, Ba, Ca, Cl, Hg, Li, P, Pb, Sr and Zn are associated. These very elements exert a
paramount influence on all living matter of urbanized territories.

Keywords: geochemical systems, urbanization, geochemical anomalies.

Cpeamn pasAnyHbIX reOXMMUYECKUX CUCTEM HECKO/IbKo 060co6aeHbl naHaWwadTbl HaceNeHHbIX MYHKTOB.
OHM 3aHMMaIOT CPaBHMTENbHO HebObLYID TeppuUTopUo (MeHee 6 % naoWaaun Cywu), HO B HUX NPOBOAUT
60/IbLWYIO 4YaCTb KM3HW MPAKTMYECKU BCE HaceseHWe nnaHeTbl. B CBA3SKM C 3TMM OLLEHKAa 3KOA0rMYecKkoro
COCTOAHMA HAaceNeHHbIX NMYHKTOB MMEET NepBOCTENEHHOE 3HAYEHME.,

B COOTBETCTBMM C 3aKOHOM MOBeAEHUs XMMMYECKUX 3nemMeHToB B 6uocdepe [1;2; 6], coaep:kaHue,
pacnpegeneHne n gaxke GOPMbl HAXOMKAEHUA XMMWUYECKMX 3/IEMEHTOB B CEMTEOHbIX NaHAwadTax umeroT
CBOM 0CcOBEHHOCTU. TaK, 3HaUMTE/IbHO BO3POC/A POJIb NPOLLECCOB TEXHOTEHHOM MUIPALUM — KOHLEHTPaUnu,
HaK/1aZblBalOLMXCA HA COOTBETCTBYIOLLME MPUPOAHbIE Npouecchl. Mpu 3Tom, B Nogasasaowem 601bLNHCTBE
C/lyyaesB, NOCAeACTBUA TEXHOreHe3a ABAATCA NPeobaaaatowmmm.

XMMMYECKNI1 COCTaB ra3oB B HaCe/IEHHbIX MyHKTax OT/MYaeTcA OT COCTaBa 3a npeaenamu cenmtebHoro
naHgwadTa. B Bo3gyxe Hag HaceNeHHbIMM MYHKTaMKU BO3POC/IO KOMMYECTBO KOMOUAHbLIX YACTUL, U MESTKMX
06/710MKOB Pa3/IMYHbIX BELLECTB, YaCTO HE MMEIOLMX NPUPOLHbIX aHANOroB. Bce reoxmmmyeckne ocobeHHocTH
FPYHTOBbIX BOZ, M MOYBEHHbIX PACTBOPOB MOTYT CYL,ECTBEHHO OT/IMYATLCA OT aHa/I0rMMYHbIX 0COBEeHHOCTEN BOA,
XapaKTepHbIX ANA perMoHa.

Moa BO34ENCTBMEM MHOFOYMCEHHbIX TEXHOTEHHbIX GpaKTOPOB, BKAOYAA 3N1EKTPOMArHMTHOE, TEM/0BOE,
3ByKOBOEe (WYMOBOE), pagMOaKTMBHOE, CBETOBOE 3arpsA3HeHWs, B COCTaBe XMBOrO BellecTBa MOryT
NPOMCXOAnUTb OnpeaefieHHble U3MeHeHNA. B COOTBETCTBMM C 3aKOHOM Pa3BUTUA CBA3EN MEXAY N3MEHEHUAMM
B npeaenax ogHoro naHawadTa [1], 3TM M3MEHEHMA CO BPEMEeHEM CKasblBaloTCA Ha reoXMMUYECKMX
0CO0B6EeHHOCTAX rOPOACKON NPU3eMHOM aTMOCdepbl, FPYHTOBbIX U NOYBEHHbIX BOA, a, B KOHEYHOM cYeTe — Ha
KOMGbOPTHOCTU CyLLECTBOBAHMA OPraHM3moB. TaK Kak XMMWUYECKME 3/1eMeHTbl MOCTynatT B cenutebHble
naHawadTbl U B pesyabTaTe 06bIYHbIX 419 PErMOHOB NMPUPOAHbIX NPOLLECCOB, M B pe3y/ibTaTe TeXHoreHesa, B
HaceNeHHbIX NYHKTax (B pa3fiMuHbIX YacTax naHAawadTa) 4acto 06pasyoTCs, MO CPABHEHMIO C OKPYXKatoLWen Mx
NPMPOAHON TeppUTOPMEN, 2eoxumuyeckue aHOMAAuu. YuuTbiBaa o0cCoBeHHOCTM 06pa3oBaHUA  TaKMX
aHOMa/IMK, UX ciepyeT OTHOCUTbL K MPUPOOHO-MEXHO2EHHbIM U M0AU2eHHbIM. VX 0COBeHHOCTbIo ABAAETCH
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YacTMYHOEe Ha/NoXKeHWe aHOMaNMIA, 0B6Pa30BaHHbIX PAa3/IMYHbIMU XMMUYECKUMWN SNEeMEHTAMM, APYT Ha Apyra.
Takum 06pa3om, 3TM aHOMANIMWM MOXKHO pPacCMaTpMBaTb M KaK MOAUKOMAOHEHMHble, OTAnYalowmeca oT
NMOJIMKOMMNOHEHTHbIX MNPUPOAHbIX. Bo-nepBbiX, ropoAcKaa aHomManua (a TouyHee, rpynna aHoOManWi)
npeAcTaBAeHa NOANOTAHTAMM, HAXOLALWMMUCA B PA3NMYHbIX popmax. Bo-BTOpbIX, camu NOAAOTaHTbl 0ObIYHO
npeacTaBAeHbl MHOTOYUCAEHHBIMU XUMWYECKMMU 3/1EMEHTAMWN (UX COEAUHEHUAMM), YAacCTO HE UMEHLLUMMMU
06LWNX KPUCTANTOXMMUNYECKUX CBOMCTB.

K 0COGEHHOCTAM TOPOACKMX QHOMANMK  cnegyeT OTHECTM U KpalHIoW  HepaBHOMEPHOCTb
pacnpoCTpaHEeHHOCTM NOANOTAHTOB.

PaccmoTpum cHavana HeKoTopble 0COBEHHOCTM AaTMOXMMMUYECKMX aHOMaAUM B Npu3eMHou atmocdepe
cenntebHbIX naHawadToB.:

1. CoctaB atmocdepHbIX ra3oB NAHAWADTOB HACENEHHbIX MYHKTOB CYLECTBEHHO OT/IMYaeTcA OT
cocTaBa aTMoCdepHbIX ra3oB NPUPOAHbIX (bMoreHHbIx) naHawadTos. Mo cyTh, B ropogax Mbl MMeem Aeso C
KpynHoli mexHozeHHoU ammoxumu4decKoli aHomanueli, cChopmMMUPOBAHHOMN PA3NUYHBIMU 3arPASHUTENAMM U, C
3TOM TOUKM 3pPEHMUA, ABNAIOLLENCA MoauzeHHOoU. Hanpumep, B aTMOXMMUYECKYIO aHOMANNIO Hag, ropoaom, ¢
yncnom xuteneir 6onee 700 TbiC., OT PA3/IMYHbIX NPEANPUATUIA N TPAHCMOPTA EXKECYTOYHO MOCTynaeT B
cpeaHem okono 1500 T yrnesogopoaos, 6onee 600 T okcmaos asoTta, 5000 T yrapHoro rasa, 500 T okcnaos
cepbl U T. 4. BmecTe ¢ HUMM elue oko0 90 T pasnmnyYHbIX a3PO30/e.

2.  DTa aHOManuA Hag 6oNbWMMKN HaceNeHHbIMU NMYHKTaMW [a/IeKO HEOAHOPOAHA M pasaenaeTca Ha
6onee menKkune, OTIMHALOLWMECA MO COCTABY U COAEP!KAHMAM ra3oB. TaK, B PpaCCMOTPEHHOM MpPUMEpE, CBbILE
1/3 asposoneii noctynaer OT TPaHCMOPTa, a OKCMAOB a30Ta — OT CXuraHua Tonauea. COOTBETCTBEHHO
CyLLLeCTBYET NPOCTPAHCTBEHHAA CBA3b aHOMA/INM C 3arpAHUTENAMM.

3. MonoxeHne OTAENbHbIX ATMOXMMMUYECKMX AHOMANUK cenntebHbiX naHAWapToB He sABAAETCA
CTporo 3adMKCMPOBaHHbIM B Pa3HbIX paltoHax ropoaa. 3TM aHOMaaMM MOTYT NepemeLLaTbCca ¢ U3SMEHEHUAMM
KOHTPACTHOCTM OTAE/IbHbIX MOJIOTAHTOB M AaxKe MNOJIHOCTbI0 ucYe3aTb B 33aBMCMMOCTM OT M3MEHEeHUA
NOroAHbIX YCNOBUIA, perkMma paboTbl NpeanpuaTUiA U TPaHCNOopPTa.

[na Bog cenutebHbIX NaHAWAPTOB BbIAE/MM TaKMe 0CODEHHOCTH:

1. CoaeprkaHMA KOMMOHEHTOB MO3BOJIAKOT PACCMaTPMBaATb BOAbl HaceNeHHbIX MYHKTOB KaK KpyriHsie
mexHo2eHHble 2udpoxumuvecKue aHOMaAuu;

2. PacnpegeneHune 3arpAasHAOLWNX BELWECTB, OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE U LWEN0YHO-KUCAOTHbIE
0c0b6eHHOCTM BOA, B TaKMX aHOMANINAX HOCAT MO3aMYHbIN XapaKTep;

3. CopepaHne B BOAAX MPUMOPUTETHBLIX 3arpA3HAOWMX BeLLecTB onpeaensetca npodunem B6AU3K
PacnoNOXKeHHbIX NPeanpUATUA U U3MEHAETCA B 3aBUCUMOCTM OT BPEMEHW FO4a U B pPa3IMYHbIE Foapl.

Tak, B LEeHTpe ropoaa C YMcnom xutenei cebliwe 700 TbiC. cogeprkaHMe B rpyHTOBbIX Bogax Ca yacto
6onee yem B 15 pa3 npeBbilaeT cOAEPKAaHME HA OKpaMHax, a cogepkKaHne 3Toro metanna netom B 1,3 pasa
BbilLe, YeM 3UMOMN.

PacTUTeNbHOCTb CeNUTEBHDbIX NaHAWADTOB OTNYAETCA OT PACTUTENbHOCTM NaHAWA(TOB, OKPYIKAIOLLMX
HaceneHHble NYHKTbI:

1. YpbodutoueHosbl nNpeacTaBnAOT coboli reobOTaHMYECKYI0 aHOMAAMKD MO CPaBHEHUIO C
pPacTUTENbHOCTBIO NaHAWA(TOB, OKPYMKAOLWMX HACeNEeHHbIN NyHKT. OHa BblaenAeTca No BUMAOBOMY COCTaBy
pacTteHuit, nx buomopdonormyeckMm ocobeHHOCTAM, CKOPOCTM POCTa NOGEroB, NPUCYTCTBUIO MOBPEKAEHUN
BEreTaTMBHbIX OPraHoOB (X/10p03am, HEKPO3aMm, CYXOBEPLUMHHOCTW, OTMUpPaHUIO OGOKoBbIX noberos vy
OepeBbEB).

2. CopeprKaHUA MHOTMX XMMMUYECKUX 3/IEMEHTOB B PaCTEHMAX FOPOAOB 3HAYMUTE/NIbHO OT/IMYAKOTCA OT
TAKOBbIX 32 MpefesamMu HaACeNeHHbIX MYHKTOB. JTO MNO3BONAET pPacCMaTpuBaTb ropoAa, Kak KpynHble
NOJIMKOMNOHEHTHbIE BMOreoXMMMYECKMe aHOMANUN.

3. PazButre 6MOreoXmMMMYECcKMX U reob0TaHNYECKUX U3MEHEHUIN PACTUTE/IbHOCTU HacCeNeHHbIX NMYHKTOB
MMeeT MO3anYHbIN XapaKTep.

4. Cneundurka GopMmnpoBaHMA FOPOLCKMX Fe0BOTaHNYECKUX U BUOTEOXMMNYECKUX AHOMANNIA, COBMECTHO
C TeXHOreHHbIM BbIBO3OM OMaja pPacTeHMM, CO3L3eT B HACENEHHbIX MYHKTAX CBOEOOPa3HbI ropoACKoW
6MONOrMYECKMI KPYFOBOPOT XMMUYECKMUX 3/IEMEHTOB, XapaKTEPHbIM A1LWb Ans cenntebHbix naHawadTos. 370,
B CBOIO o4yepenb, MPMBOAUT K CO34aHMUIO CNeLUPUUECKMX YCAOBUI MUTPALIMN U KOHLEHTPALUM XMMUYECKUX
3/1eMEHTOB B rOPOACKMX NOYBaXx.

B COOTBETCTBMM C 3aKOHOM Pa3BUTMA CBA3M IKOJOFO-TEOXMMUYECKMX M3MEHEHWIN B Npegenax of4HOro
reoOXMMMYeckoro naHgwadTa aTMOXMMMUYECKUE, TUAPOXMMUYECKME, OMOreoxmmuyeckme aHOMAIUK,
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XapaKTepusylolwme HaceNeHHbI MYHKT, NPUMBOAAT K 06pa3oBaHUI0 O06LLEropoACKON /INTOXMMUUYECKOM
(nouseHHOI1) aHOManum.

K unmcny OCHOBHbIX OCOBEHHOCTENM, XapaKTepu3yHLWMX MOYBbl HACENEHHbIX MYHKTOB MOXHO OTHECTM
cneayrowme:

1. Accoumaumm XMMMYECKMX 3SNeMEeHTOB, O00pasyloLMX aHOMANUK, OOYCNOBAEHbI TEXHOTEHHbIMM
npoueccamm U NUlIb B ONpeaeNeHHON mMepe CKOPPEKTUPOBAHbI NPUPOAHBIMU OCOBEHHOCTAMM TOPOLCKMX
NaHgwadTos.

2. PacnpocCTpaHeHHOCTb MOAIOTAHTOB B MpeAenax PacCMaTPUBAEMBbIX JUTOXMMUYECKUX aHOManui
OT/IMYaEeTCA KpalHel HepaBHOMEPHOCTbHD. 3TO CBA3AHO C MOMIOXKEHWEM 3arpsA3HUTENe U reoXMMUYECKmX
6apbepos.

3. MNpu geTanbHbIX UccnesoBaHMAX 0b6LWEropoacKas NTOXMMMYECKAas aHOMAANA MOXKET pacnagatbCa Ha
pPAL4 MOHO3/1IEMEHTHbIX, 06bIYHO NEPEKPLIBAIOLLMX OA4HA APYTYIO.

4. MNpuopuUTeTHbIE 3arpA3HAIOLLNE 3N1EMEHTbI B PAa3/IMYHbBIX TMTOXUMUYECKUX aHOMANIUAX, BblAeNAeMbIX B
npeaenax HaCeNeHHOro NyHKTa, YacTo Pa3/INYHbI.

5. B pAge HaceneHHblX MYHKTOB C PasBUTMEM NPeAnpUATUI, OTBEYAIOLWMX COBPEMEHHOMY YPOBHHO
CYLLECTBOBAHUA HAYKM W TEXHWUKWU, B MOYBAX [OABUAUCL 8 QGHOMAsIbHLIX KOHUEHMpauusax accoyuayuu
XUMUYECKUX 3/1eMEHMO8, euje OMHOCUMbIX 8 HACMOAUWee 8peMA K peOKUM XUMUYEeCKUM 3/1emMeHmam.

Hanbonbluee BAMAHME Ha OBMOTY MOryT OKasaTb AaTMOXMMWUYECKME WU TUAPOXMMWUYECKME AHOMANUMU.
OfHaKo YCTaHOBUTb XOTA Obl MPOCTPAHCTBEHHYIO CBA3b 3TUX aHOManuii (0COBEHHO B KPyMHbIX LEHTpax) ¢
KOM@OPTHOCTLIO CYLLECTBOBAHMUA FOPOLACKOM BMOTbI B NoAaBaAtoLLEM BONbLIMHCTBE CyYaeB NpobaemaTmyHo.

3TO CBA3aHO C YKAa3aHHbIMW Bbllle HENOCTOAHHbIMU NPOCTPAHCTBEHHBIMU MONOXKEHUAMM STUX aHOMANUIA
N MEHALLUMUCA CcoaepXKaHUAMU B HUX NONNIOTAHTOB. [103TOMY A7 OLLEHKU TaKOro BAUAHMA ropas3fo TouyHee
n yaobHee paccmaTpmBaTb HMOreoXmMmmMYecKme U ANTOXMMUYECKME (NOYBEHHbIE) aHOMaNuu.

B nepsom cnyyae nosnydaemasa uHoopmaumsa 6onee HOBas, T.K. B PacTeHMA MOCTYMAOT 3/1EMEHTbI U
HenocpeacTBEHHO U3 CaMbiX NO3AHUX aTMOXMMMYECKUX U TMAPOXUMMUYECKUX aHOMANWUN. B AenoHuMpyroLwmx
MOYBAX HACENIEHHbIX MYHKTOB 3aN0XeHa MHOOPMaUMsA O FeOXMMUYECKMX M3MEHEHUAX, MPOMCXOSALLMX 33
60s1ee NPOLONKUTENBHOE BPEMA.

Bce M3n10)XeHHOE 3acTaBWIO YCTAaHOBMTb, B MEPBYD OYepedb, FreOXMMUYECKMe OCOBeHHOCTM MNoyB
Hace/fIeHHbIX MYHKTOB, MO aHa/N0rMMu € yCTaHOBNEHMEM KapKOB onpeesieHHbIX ropHbIx noposd. CoBMecTHO ¢
akagemukom H.M. JlaBpoBbim bbina paspaboTaHa cneumanbHads MeTOAMKA MPOEKTUPYEMbIX UCCAeA0BAHWUM,
BblOpaHbl METOAMKM aHaNM30B (YacTo ANA AO0CTOBEPHOCTU, Aybaupylowme o4Ha APYrylo) U onpeneneHsi
Beaywme nabopatopun. Bce 3T BoNpoChl AeTaNbHO PacCMOTPEHbl B MOHOrpaduax u ctatbax [3]. OTmetum
TONbKO, YTO ObIIN M3yYeHbl reoxumuyeckme ocobeHHocTn nods H6onee 300 HaceneHHbIX MyHKTOB EBponbl,
Asunun, Adpukmn, ABCTpanmm, AMEpPUKN; KOMYECTBO PaBHOMEPHO OTOBpaHHbIX Npob B MyHKTe AOXOAWNO A0
HEeCKONIbKUX TbicAY, a, B OCHOBHOM, Kosiebanocb ot 30 ao 100.

Bcsa paboTa NMo yCTAaHOBAEHWUIO K/AapKOB MOYB HAaCe/IEeHHbIX MYHKTOB 3aHANA OKono 20 net. MNony4yeHHble
JaHHble B CPAaBHEHWM C KNapKamu No4ys 3emn npueeaeHobl B Taba. 1 U XxapaKTepusyoT reOXMMUYECKUn 06anK
noys KoHua XX — Havana XX|I BekoB. ECTeCTBEHHO, YTO CO BpeMeHeM KJIapKU HEKOTOpPbIX 3/1eMEHTOB
N3MEHATCA, 0COBEHHO MOJA BAUAHMEM MEHSAIOLMXCA TEXHONOMMIA, MCNONb3YEMbIX HA PA3/IMYHbLIX FTOPOACKUX
npeanpuATUAX.

BuoreHHaa MUrpauma M HaanuMe KUBbIX OPraHM3MOB BO MHOTOM ONpeaenstoT 0COBeHHOCTM 3KONOoro-
FeEOXMMMUYECKOrO COCTOAHMA OKPYMKAIOLWEN cpeabl, U ABAAIOTCA BeAyWMMM NPU3HaKamu Knaccudukaumm
reoXMMmnYecknx naHawaoTos [7], B TOM uncie HaceneHHbIX NyHKTOB.

[na nposepeHua cneumanbHbIX UCCNeAOBAaHUIA BCe cenuTebHble naHAawadTbl 6bliM pasgeneHbl Ha
rpynnbl B 3aBMCMMOCTHM OT Yncna *Kutenen [4; 5].

[axe 6ernbln aHanns noay4yeHHon nHGoOpMaL MM NO3BOAAET CAeNaTb creaytowme obLime BbIBOAbI:

1. MouBbl HaceneHHbIX MYHKTOB YHAcNeAoBanuM OT MOYB 3eMM KpaWHIo HepaBHOMEPHOCTb
PacnpoCTPaHEHHOCTU XMMWYECKUX 3/1EMEHTOB, @ TaKXe CBA3b WX COAEpPXKaHUIM C aTOMHbIMM MacCamM,
npueeaLyto K Npeoba1agaHno NEFKUX U YHETHOATOMHbIX.

2. K nepsocteneHHbIM dakTopam GOPMUPOBAHNA COBPeMEHHOro 06sMKa novs OTHOCUTCA
aHTponoreHHasa aeaTesIbHOCTb. MMEHHO C Heto CBA3aHbl NOBbILWEHHbIe coaep»KaHua B, Ba, Ca, Cl, Hg, Li, P, Pb,
Sr 1 Zn. 3TN e 3n1emeHTbl OKa3blBaloT NepBOCTENEHHOE BAUAHME Ha BCE KMBOE BELLECTBO HaCeeHHbIX
NYHKTOB.
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3. 3HauYNTENbHOE B/AWAHME HA Pa3BUTUE KMBOFO BELLECTBA MOTYT OKa3aTb B YC/IOBUAX HaCe/NIeHHbIX
nyHktoB Ag (5,3), As (9,4), Bi, Mo (2,2), Sn (2,7), W, Yb (B cKOBKax KlapK KOHLEHTpauumM No OTHOLLEHUIO K
3eMHOM Kope).

4, B nouyBax OTAE/NbHbIX FPYNM HaceseHHbIX MYHKTOB, BbIAENEHHbIX MO YUCNY KUTENeW, cpeaHue
COAEpPrKaHUA XMMWYECKMX 3/IEMEHTOB BecbMa pasnMyHbl. B ropogax ¢ HaceneHvem cBbiwe 700 TbiC.
HaxoamuTcA HanbonbLUee YNCO /IEMEHTOB C NOBbIWEHHON cpeaHel KoHueHTpaymel (Pb, Zn, Ag, As, Cu, Mn,
Co, Ni, Ti, Sn). HanmeHbluee YMCNO XMMMUYECKUX 3/IEMEHTOB C MOBbIWEHHbIM CPEeAHUM COoAep’KaHMEM
XapaKTepHO AAs No4yB HeOO/bLUMX MOCENKOB, AEPeBeHb, CTaHML, XyTOpPoB. ITO HeobXoAMMO Y4YMTbIBATD,
paccmaTpuBas KOMGOPTHOCTb CyLLECTBOBAHMA OPraHM3MOB.

5. YCTaHOBAEHHbIE KNAPKW MOYB HACeNEeHHbIX MYHKTOB SABAAIOTCA WX FeOXMMUYECKOW (3Kkonoro-
reOXMMMUUYECKOI) XapaKTEPUCTUKOWN, OTpakalolleil COBMeCTHOe BO3JENCTBME TEXHOMeHHbIX WU MPUPOAHbLIX
NnpoueccoB, NPOUCXOAALLNX B ONpeaeNeHHOM BpemeHHOM cpese. C pasBUTUEM HaYKU U TEXHWKM 3HaAYeHUs
NPUBOAUMbIX KNAPKOB MOTYT MOCTENEHHO M3MeHATbCA. CKOPOCTb TaKUX M3MEHEHWI MOKa HEeBO3MOMKHO
npeackasatb, HO BrepBble NPUBOAMMbIE B 3TON KHUFE 3HAYEHWUS KNAPKOB MOTYT, M, Mbl Hageemcs, byayT
MCNO/Ib30BaHbl, M Kak cBoeobpasHble penepsbi.

Tabnuua 1
Knapku nous 3eman 1 NoYB HaceeHHbIX NYHKTOB (CoAeprkaHue BCEX 3/IeMEHTOB B n-10°% maccbl)
Knapk Knapk
dnemeHT NMOYB HACeNEHHbIX dnemeHT * NOYB HaCeNEHHDbIX
no4s 3emnun nous 3emnun ok
NYHKTOB NYHKTOB
Ag 0,05 0,04 Mo 0,20 0,24
Al 7130 3820 N 100 1000
As 0,50 1,59 Na 630 580
B 1,00 4,50 Nb - 1,57
Ba 50,00 85,31 Ni 4,00 3,30
Be 0,60 0,33 (o] - 49000
Bi - 0,11 P 80,00 120,05
C - 4510 Pb 1,00 5,45
Ca 1370 5380 Rb 10,00 5,80
Ccd 0,05 0,09 S 85,00 120,00
cl 10,00 28,50 Sb - 0,10
Co 0,80 1,41 Sc 0,70 0,94
Cr 20,00 8,00 Si 33,000 28900
Cs 0,50 n-1,0 Sn 1,00 0,68
Cu 2,00 3,90 Sr 30,00 45,78
Fe 3800 2230 Ta - 0,15
Ga 3,00 1,62 Ti 460 475,79
Ge 0,50 0,18 Tl - 0,11
H 2300 1500 \' 10,00 10,49
Hg 0,001 0,088 w - 0,29
K 1360 1340 Y 5,00 2,34
La 4,00 3,40 Yb - 0,24
Li 3,00 4,95 Zn 5,00 15,80
Mg 1630 790 Zr 30,00 25,56
Mn 85,00 72,87

*Mo A.M. BuHorpagosy, **Mo B.A. u A.B. AnekceeHKo
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PACMPOCTPAHEHUE COEQUHEHWUI TAXKENBIX METAZINIOB B MOYBAX PA3/IMYHbIX TUNOB
O.H. bakaHoB, /1.®. Lllep6akoBa
CapaToBCKMI rocy4apCTBEHHbIN TEXHUYECKUIA yHuBepcuTeT um. KO.A. MarapuHa, r. Capatos, PO
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AHHOTaumAa. [laHHan paboTa NOCBALLEHA M3YYEHWUIO PACMPOCTPAHEHUA COEAUHEHUN TAXKENbIX METaNNoB B MOYBaX
r. CapatoBa. OCHOBHbIMM MCCNEAYEMbIMU NMOKa3aTENAMMU ABAAIOTCA: HUKE/Ib, Medb, UMHK, MblLbSAK U CBUHEL,
KntoueBble cnoBa: No4Ba, TAXKEble MeTa/bl, 3arpsA3HeHue.

DISTRIBUTION OF HEAVY METALS IN DIFFERENT SOIL TYPES
0O.N. Bakanov, L.F. Scherbakova
Yu.A. Gagarin Saratov State Technical University, Saratov, Russian Federation
Abstract. This work is devoted to the study of distribution of heavy metal compounds in soils of Saratov.
The main studied parameters are: nickel, copper, zinc, arsenic and lead.
Keywords: soil, heavy metals, pollution.

lfopoa CapaToB KpyMHbIM MPOMBbIW/IEHHbIA LeHTp. Ha TeppuTopum ropoga pacnonaralotca KpynHble
npeanpuATUA XMMUK, HedTexnmun, HedTenepepaboTKKU, CTPOUTE/IbHBIX MATEPMANOB, MALIMHOCTPOEHUA U
aHepreTnku. OAHUMM U3 TOKCUYHBIX 3arpsa3HUTenelt noysbl CapaTtoBa ABAAKOTCA TAXenble meTannbl (TM). TM
MMEIT CNOCOBHOCTb HaKanAMBaTbCA B PA3/IMYHbIX 3BEHbAX TPOPUYECKOW Lenu U TeM cambiM NonagaTtbh B
OpraHM3M 4YesoBeKa, OKas3blBad OTPULATENbHOE BO34ENCTBME HA €ro KusHeaeaTenbHOCTb. KOHTposb
3arpsA3HeHns NoYB MNPOMbILLNEHHbIX FOPOAOB ABAAETCA OA4HOM U3 Hanbonee BaXKHbIX M aKTyasibHbIX Npobiem
Ha CerogHsAWHNN aeHb.

UccnepoBaHma npoBoAMANCL B CeHTAbpe M okTabpe 2017 ropaa Ha cenutebHoit Tepputopum MAO
«3aBo4a aBTOHOMHbIX MCTOYHMKOB TOKa», KOTOPbIA MNPOU3BOAWUT  LUESIOYHbIE  HUKesb-KagMMUeBble
aKKyMynATOpbl M HaTapen ana xenesHblx gopor [1]. Bavsnexawan TeppuTopua 3aBoga MMeeT A0BOJIbHO
pa3BuTy0 MHOPACTPYKTYpy. B nepumetpe 500 mMeTpOB pacnosioXKeHbl: AETCKUI caf, LWKOa, NAapK, a TaKXKe
NAOTHaA KWAaa 3acTPoMKa MHOFOSTAXXHbIMW [AOMaMW, YTO YBEAWYMBAET MNOTHOCTb HaceneHusa. Boibop
YYaCTKOB nccnenoBaHMA 6bl1 06yCNOBAEH MX PACNONOKEHNEM MO OTHOLLIEHWUIO K UCTOUYHMKY 3arpA3HEHUA.

OTtbop npob npousBegeH Mo CTaHOAPTHbIM meToauKam [3; 4], B KonnyectBe He meHee 5-10 npob c
Kaxkgoih npobHol nnowagkn u maccon 0,6-0,8 Kr. UHAMBMAYanbHbIN 0bpasewl, oTbupanca c naowaam
pasmepom 10x10 cm’ 1 rny6uHbl 0—15 cm.

OnpepeneHne BanoBoro cogepxaHua TM B noyBe MNPOBOAMAOCH HA PEHTreHOGAYOpPeCLEHTHOM
cnekTpomeTpe «Spectroskan MAX — G» B xummyeckon nabopatopum CI'TY umenu Marapmna tO.A.

MecTa oTbopa npob nokasaHbl Ha pUcyHKe 1, pe3yabTaTbl NpeacTaBieHsbl B Tabavue 1.

KaKk BMAHO U3 Tabanubl 1, npesbieHMEe NO HUKeNto HabatogaeTcs BO Bcex obpasuax B 2—20 pas, UUHKY
4-22 pasa. B obpasuax 1,3,4,5,6,8,10,11,13 no meaun (1,5-10 pa3) u mbiwbaky (1-5 pas). Hanbonee
3arpA3HeHHbIMU siBAAOTCA 06pasybl 4,6, 10 1 11.

Takum 06pa3om, MOMKHO cAaenaTb BblBOL O TOM, 4YTOo Ha cenutebHol Tepputopum MNAO «3aBoaa
aBTOHOMHbIX MCTOYHWKOB TOKA» WMMEIOTCS MOYBbI, 3arps3HeHHble HUKenem, meapto U UuHKom. Ocoboe
BHMMaHME CTOUT yAEeNUTb TOMY, UYTO 3arpsA3HeHWe MOo4YBbl MPOMCXOAUT BOAM3M AETCKMX CafoB, LUKOA M
MEANUMNHCKUX YUPEROEHNNA.
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Puc. 1. KapTta otbopa nouBeHHbIX 06pa3LLoB B ceHTsbpe-okTAbpe 2017 roaa

Touku oTbopa npob:
1 -yn. OparkoHnknase,16;
2 —yn. OpaxoHuKugge,12;
3 —yn. OpaxoHukungze,11Kk3;
4 —yn. OpaKoHMKMase,11K2;
5,6 — yn. OpaxoHuknaze,18 (det.cag No227);
7 — yn. OpaxoHukungge,20 ;

8-KuneBckuit npoesa,9;

9 — npocn. dHTy3nactos, 14 (Nuuein Ne 15);

10 — npocnekT IHTY3MacToB, 4 (MoanknnHmnka Ne 6);
11 - yavua OpaKoHuKuaae, 13;

12 — yanua OparKoHukmase, 12B;

13 -ynnua OparKoHnkmase, 11A.

Tabnvua 1
CopepxaHue TM B noyseHHbIx 06pasuax B ceHTAbpe-okTAbpe 2017, mr/Kr
Me NiZ* cu* zn* As?* Pb%
Touka
1 2134424 177+49,0 140+23,1 40,7+25,72 29,8+20,2
2 144+30,2 121436,5 190+30,7 44,5+27,43 45,1+23,9
3 229+45,2 196453,2 305+48,1 38,4124,68 44,5+23,7
4 8251150,1 716%169,2 305%48,1 59,9134,36 51,7£25,5
5 7371£134,6 640£152,2 577+89,1 59,1+£34,00 114+40,3
6 808+147,1 688+162,9 166+27,1 57,9+33,46 74+30,8
7 175%35,7 152+43,4 195+31,4 34,6+22,97 42+23,1
8 444+83,0 378+93,8 166+27,1 35,3+23,29 65,1+28,7
9 144+30,0 118+35,6 87+25,6 3,89+1,0 27,587
10 905+150,7 739+170,0 2813%65,7 8,75+1,2 85,6+11,6
11 1770+165,2 1448+168,3 2196%87,5 16,02+2,5 175%23,3
12 2494435 191452,1 351+69,8 2,3+1,1 30,3+1,4
13 710+122,0 541+93,5 650+56,1 9,96+1,3 50,5+2,5
KoHTponb 39,5+11,9 38,4+18,1 120+20,1 33,2+22,34 58,9+27,2
OJK [mr/kr] 80,0 132,0 20,0 10,0 130,0

1983.
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OLLEHKA 9KO/IOMMYECKOM YCTOMYMBOCTU
NPEACTABUTENEN ®UTOLLEHO3A NOZIUTOHA TEO «CAIAPLEBO»
B.B. beKk, /1.B. MocuHa
Poccuinckmnii rocyAapCTBEHHbIM arpapHbIi yHUBEPCUTET
MocKoBCKas cenibCKoX03sicTBEHHan akagemusa um. K.A. Tumnpnasesa, r. Mocksa, PO
tg_koo@mail.ru

AHHOTauMA. YCTAHOBNEHbI ArPOXMMMUYECKME CBOMCTBA M CTENEeHb 3arpA3HeHUs MO4YBOrpyHTOB noauroHa TBO
«CanapbeBo» Taxenoimn metannamu (Pb un Cd), a TakKe cTeneHb 3arpA3HEeHNA BereTaTMBHOW YacTu pacTeHnit KocTpeua
6e3ocToro (Bromopsis inermis (Leyss.)Holub) n neipes nonsyyero (Elytrigia repens (L.) Nevski), paccuntan KoaddpuumneHT
61010rMYECKOro NOorNoLWEeHMs.

KntoueBble cnoBa: TAxenble MeTannbl, NoAnroH TEO, KoadduumeHT 6UONOrMYECKOrO NOTOLLEHUA.

EVALUATIONOF ECOLOGICAL SUSTAINABILITY OF REPRESENTATIVES OF PHYTOCONOSES
OF THE SOLID WASTE LANDFILL «SALARIEVO»
V.V. Bekk, L.V. Mosina
Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russian Federation

Abstract. Defined, agrochemical properties and degree of contamination of soil landfill "Salaryevo" heavy metals
(Pb and Cd), and the degree of contamination of the vegetative plant parts Bromopsis inermis (Leyss.) Holub, Elytrigia
repens (L.) Nevski, calculated the coefficient of biological absorption.

Keywords: heavy metals, solid waste landfill, biological absorption coefficient.

Ypboakocuctembl — cneunduyeckne MNPUPOLHO-TEXHOTEHHbIE O6BEKTbI, B KOTOPbIX KOMMOHEHTHI
OKpy:Katowen cpegbl NOABEPralOTCA 3KCTPEMASIbHOMY aHTPOMOreHHOMY BAMAHWMIO. [loyYBa — BaXKHEMLUWUI
anemeHT ypboakocuctem [4]. MNoyBa ABAAETCA MOLLHbIM reoxmmmyeckmm bapbepom, obnagaet 6onblLIMM
MOTEHLMANOM K HAKOMJIEHUIO PA3/IMYHbIX 3arpAsHUTENell U MMeeT OFPOMHYI0 NAoWanb aKTUBHOM
NMOBEPXHOCTU, YTO nNpegonpenensieT BO3MOXHOCTb BbIMOJHEHMA €l pAja  OCHOBOMOJAratoLWMX
cpenoobpasyoLmnx aKoAorMYecknx dyHKLmin [6; 7].

OaHoM n3 rnaBHbIX Npobnem cenntebHbIx TEPPUTOPUIA ocTaeTca obpasoBaHMeE OrPOMHONO KOIMYecTBa
TBEepAbIX 6bITOBbIX 0TX0A0B (TEQO), OCHOBHbLIM CMOCOBOM YTUAN3ALMM KOTOPLIX OCTAETCs AernoHWpPOoBaHMe Ha
cneumanbHbIX NOIUFOHaX.

Mpobnem, BO3HUKAKOLWMX BCAeACTBME OYHKLMOHMPOBaAHMA noauvroHos TBO, mHoxectBo. Hambonee
3HAUYMMble CBA3AHbI C MUTPaLMEN 3arpA3HALOLLMX BELLECTB M3 Tea NOJIMFOHA B OKpYyXKatoLyto cpeay. Mpuyem
BeLLecTBa MOryT 6biTb 06pa3oBaHbl KaK B Te/le NOJIMFOHA B pe3ybTate GU3MKO-XMMUYECKOM TpaHchopmaLmy,
TaK W COAEPKATCA M3HA4YanbHO M 6e3 TpaHchopmauMn NpeacTaBAATb 3IKOAOrMYeckyto yrposy. Cpeam
NPUOPUTETHLIX NPOBAEM — OTUYKAEHUE KPYMHbIX TEPPUTOPUIA B3N rOPOL0B U 3arpA3HEHME OKpPYXKatoLel
cpeabl TAXKENbIMU MeTallaMU U MeTanNonaamMm, YTo onpenenaeTca akTMBHbIM BOBEYEHUEM MOCNEeAHUX B
reOXMMMWYECKUN KPYroBOPOT BELLECTB, MPUPOAON AAHHbIX 3/IEMEHTOB, YCTOMYMBOCTbIO UX COEAMHEHWN B
NPUPOAHON Cpeae, a TaKKe HAaKOMIeHNEM B Pa3/IMYHbIX MPUPOAHbIX 06bekTax [1; 8]

MOCKOBCKMI pPEernoH ABAAETCA KPYMHEMWMUM WHAYCTPUANbHbIM y310M Poccun. Ha Tepputopum
MOCKOBCKOW arnomepaLmm OCyLLecTBAAIOT CBOK AEATENbHOCTb KPynHeNLMe X03AUCTBEHHbIE NPeanpUATUS
desepanbHOro 3Ha4YeHUA; AeinCcTBYOT 4 KpynHbIX a3ponopTa, 0TXoauMT 11 KenesHoA40POKHbIX HanpaBAeHWUH,
YTO XapakTepmayeT MOCKOBCKWUIA PETMOH U KaK KPYMHbIA TPAaHCNOPTHbIN y3en.

Mo oueHKkam [3] HaceneHne MOCKOBCKOrO pernoHa coctasnsetr 19,4 MAH. 4YenoBeK MOCTOAHHO
NpoXunBatoLWwux Ha ero Tepputopumn (Mockea — 12,2mnH., MockoBcKas 061acTb 7,2 M/IH. YeNoBeK).

K 6bITOBbIM OTXO4aM B OCHOBHOM OTHOCATCA oTxodpl IV 1 V Knacca onacHoctu. Tak, Ha TeppuTopum
ropoga Mockebl B 2015 roay 6biio obpa3oBaHo npumepHo 7,3 maH. ToHH TBO [3], no AaHHbIM [2] Ha
Tepputopun MockoBckon obnactu B 2015 rogy 6bino obpasoBaHo 3,05 maH. ToHH TBO. B cymme, B
Mockosckom pervoHe B 2015 roay 6bino obpasoBaHo 10,35 MAH. TOHH ObITOBbIX OTX0A40B. M3 HUX, AnA
3aXOPOHEHUA HA NOAUTOHbI MOCTYNMAO nopaaka 75 %—85 %, TakkKe Ha MOJMFOHbI MOCTYMAOT OTXOA4bl M3
OpYrux Kateropuii, 4to obycnasnmsaeTt NnosiBaeHNe HOBbIX NoaAnroHos ThO.
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Peanusauma npoeKTa pekynbTUBALLMW BaXKHbIN 3Tan OCyLW,EeCcTBAEHUA NAaHa MEPONPUATUIA MO CHUXKEHUIO
HeraTMBHOrO BO34ENCTBMA MNOJIMIOHA Ha OKPY)KAloLWY Ccpeay, a OpraHM3auma KOHTPO/A KayecTBa M
MoHuTOopUHra OC, nx, Heobxoaumble ycnoBus.

OgHMM U3 nogobHbIX 0ObeKToB sBAsAeTcA nonauvroH «CanapbeBo», KOTOPbIM  HaxoautcA B
HenocpeacTBEHHON 6/M30CTU OT KWUAbIX AOMOB AepeBHW CanapbeBO, PACMONOMKEHHOM B MOCENEHUM
MockoBcknin, HoBoMoCKOBCKOro okpyra ropoza MockBbl. Miowasab TeppPUTOPUN, OTHYKAEHHON NoA, NOAUMOH
coctasnaeT 59 ra, a BblcoTa Hacbinu gocturaer 80 meTpos. B xoae peKkynbTMBALMW Ha MOSMIOHE CO34aH
3aWMTHBIN CNOM M3 MOYBOFPYHTOB, Ha HEKOTOPbIX Y4YaCTKax KOTOporo ob6pa3oBascA rycTol TPaBOCTOW.
Hanbonbliyto naowaab MPOEKTUBHOrO MOKPLITUA WUMERT: KocTpel, 6e3ocTblit  (Bromopsis inermis
(Leyss.)Holub), nbipeit nonsyuuit (Elytrigia repens (L.) Nevski), nonesuua rurantckas (Agrostis gigantea Roth.),
exa cbopHan (Dactylis glomerata L.), TumodeesKa nyrosas (Phleum pratense L.).

[na n3yyeHnna CBOMCTB NMOYBOrPYHTOB W COAEPKAHUA TAMKENbIX MEeTannoB B noberax pacTeHWin 6biau
onpeaeneHbl yyeTHble naowaakum Ha nonuvroHe TBO «CanapbeBo» (MOAHOMME, CKAOH, BeplnHa) U B
4. CanapbeBo. Ha nnowagkax 6blnv oTOBpaHbl 06pasubl MOYBOTPYHTOB W pacTUTesbHOCTU. Kaxkabli
CMeLaHHbI 06pasel, NOYBOrPYyHTA cOCTOAA M3 33 ToyeyHblX NpPob OTOOpaHHbIX METOAOM KOHBEpTa Ha
rnybuHy, roe 3aneraet OCHOBHAsA Macca KOpHeW TpaBAHUCTbIX pacTeHuin 0—-20 cm.

ArpoxmmmyecKkme CBOMCTBA M3y4yaeMblX NMOYBOTPYHTOB XapaKTePU3YIOTCS HU3KMM COLEPMKAaHUEM TYMYCa,
3HaYeHMA KOTOporo BapbupyloT B npegenax ot 1,49 % (nogHoxwue) po 2,33 % (BepwwuHa). CreneHb
KMCAOTHOCTHU, onpeaenaemMon B CONEeBON BbITAXKKe: nogHoXue — 5,1 pH, cknoH — 5,4 pH u BepwunHa — 5,5 pH,
T. €. peakuma cnabokucnaa. ObecrneveHHOCTb NOABUMMKHbIM P,0s BapbupyeT oT 80,4 Mr/Kr y NoAHOMUA A0
98,8 Mr/Kkr Ha BeplKnHe, U 06meHHOroK,O ot 32 mr/Kr y nogHoxua go 75,7 Mr/Kr, B LEAOM YpPOBEHb
obecneyeHHOCTN 31IeMEeHTaMM NMUTAHNUA CPeaHUIA.

PUINKO-XMMUYECKUNE, arPOXMMUYECKME CBOMCTBA NOYB, A TaKKe GOPMbl HAXOXKAEHNA MeTaN/0B B NoYBe
OKa3blBalOT 3HAYUTE/IbHOE BAUSAHME Ha CMOCOBHOCTb METaNN0B K TPAHC/I0KaLMM B CUCTEME MOYBA-pacTeHUE
[11]. Ha uccneayemom obbeKkTe ob6pasLbl NOYBOrPyHTa C NOAHOMKMA NOJUIOHA OTAMYANUCL Bosiee BbICOKOM
NAOTHOCTbIO, cnaboit PUNbTPaLMOHHOM CNOCOBHOCTLIO M Bosiee KUCNOM peakumel cpeabl, Yem obpasLbl Co
CK/IOHA W BEpLUMHbI, 4TO obycnaBaneaeT 60siee MHTEHCUBHOE MOTOLLEHME TAXKENbIX METAN/IOB U3yHaeMbiMU
pacTeHUAMM C NOAHOXKMUA NOAUTOHA U OTpakaeTcA nokasaTenem KBIM (Tabn. 1). UHTerpanbHbIM NokasaTenem
WHTEHCMBHOCTM MPOLLECCOB MUFPaLMKU  TAMNKE/bIX METAaN/IOB B PACTEHUA U3 MOYBbl MOXKET CAYXKUTb
KoapduumMeHT buonormdyeckoro nornowenus (KBM), KoTopblii, onpegenseTca Kak OTHOLWEHUE COAEep’KaHWs
TM B 30/1€ pacTeHM K BaNOBOMY coaeprKaHuto B noyse [10].

Ha ypoBeHb KBM 6osblloe BAMAHME OKasbiBAlOT Psf  SKOMOrMYecKUXx $aKkTopoB cpegbl U
$dU3MONOrNYECKNX CBOMCTB pacTeHui. TaK, KocTpel, 6e30cCTbiil, Mbipel MOA3Yy4YUit OTHOCATCS K pacTeHUsm
WCKIOYATENAM TANXKEbIX METAIOB, TO €CTb, UX KOPHEBAsA CUCTEMA BbINOAHAET GyHKUMM Bapbepa murpalmu,
B KOTOPOM HaKan/MBaeTCA OCHOBHAA Macca 3arpasHALLMX BelecTs [9].

3TO CBOWCTBO B 3HAYMUTENbHOM Mepe onpegenseT YCTOMYMBOCTb AaHHbIX BUAOB K BbICOKOMY YPOBHIO
aHTPOMOreHHOro 3arpsA3HEHMUA OKpYrKatowen cpeapl U CNOCOBHOCTb 3aHMMaATb LOMMHAHTHOE MONOMKEHME B
TPaBAHUCTbIX AMKOopacTywmx putoueHosax [5].

Tabnuua
BasnioBoe coaeprKaHne NpUopPUTETHBIX TAXKeNbIx meTannos (Pb n Cd)
B NOYBOrpyHTax n noberax pacteHuii (Bromopsis inermis v Elytrigia repens )u 3Ha4yeHue nokasatens KBIN

KocTtpeu, 6e30cTbiit Mbipeit non3yuunin
BaonanT Pb, Cd, Bromopsis inermis Elytrigia repens
P mr/Kr mr/Kr Pb, Kbn Cd, Kbn Pb, Kbn Cd, mr/kr Kbn
mr/Kr mr/Kr mr/Kr
MoaHoXxKe 78 1,49 1,55 0,019 0,20 0,13 1,35 0,017 0,12 0,08
CKNOH 123 2,09 1,95 0,015 0,28 0,13 1,61 0,013 0,21 0,10
BepwunHa 117 2,41 1,74 0,014 0,30 0,12 1,75 0,014 0,18 0,07

Takum 06pasom, NpoBeseHHOe MoJieBOe MCCleAoBaHWe MOYBOrPYHTOB nosiMroHa TBO «CanapbeBo»
No3BOAAET CYAWUTb O CTENEHM 3arpsisHEHUS NOYBOTPYHTOB W PACTUTENIbHOCTU TAMKENbIMU METAIIaMK, 3 TaKKe
NOATBEPAUTL BbICOKYIO CTEMEHb YCTOMYMBOCTM KOCTpeLa 6e30CToro M nbipes Monsyyero K NpuopuTeTHbIM
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3arpAsHUTENAM, YTO 0OYCNaBAMBAET UX BaXKHOE 3KOJIOrMYecKoe 3HayeHme B GpUToLeHo3axX, CHOPMMPOBaAHHbIX
Ha 3arpA3HeHHbIX TeEPPUTOPUAX.
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UMHK U HUKE/1Ib B TOPOACKUX MOYBAX
A.A. Bacunbesa, U.K0. CakoBcKana, M.A. LUnwnoBa
LLIkona neparornku [lanbHeBOCTOYHOIO dpeaepanbHOro yHuBepcuteTa (buaman B r. Yccypuiicke),
r. Yccypuiick, PO
shishloval@rambler.ru

AHHOTauMA. B cTaTbe paccMaTPUBAETCA PO/b TAMXKE/bIX METANN0B — HUKENA U LMHKa B Buochepe, 0cobeHHOCTU nx
AKKYMYIALLMM U YPOBHU COAEPKAHUA HUKENA U LIMHKA B No4Bax . Yccypuiicka (MprMmopcKuii Kpai).
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ZINC AND NICKEL IN URBAN SOILS
A.A. Vasilyeva, L.Y. Sakovscaya, M.A. Shishlova
School of pedagogical science, Far East Federal University (the branch in Ussuriysk),
Ussuriysk, Russian Federation

Abstract. The article discusses the role of heavy metals — nickel and zinc in the biosphere, particularly their
accumulation and the levels of nickel and zinc in soils of Ussuriisk (the Primorsky Territory).
Keywords: soil, heavy metals, zinc, nickel.

MoyBa — MOBEPXHOCTHbIN cnoi autocdepbl 3emnu, obnagaroWwmnii NAOAOPOANEM U NPEeACTaABAAOLLNN
coboit MNOoNUPYHKUMOHANBbHYIO TeTepPOreHHyo OTKPbITYI0 4YeTbipéxdasHylo CTPYKTYpHyto cucTemy. OHa
ABNAETCA OAHUM M3 CaMbiX F/1aBHbIX OOBLEKTOB OKpyKatollei cpedbl U BbICTYMaeT B PO/IM LEHTPanbHOro
CBA3ylOLWEero 3seHa buocdepbl, a UMEHHO cpefon 06UTaHMA U UCTOYHUKOM CYLLECTBOBAHMA PACTUTE/IbHOMO U
KMBOTHOro Mupa [6]. Mousa, Bnarogaps cBoMM OMOreoOXMMMYECKMM CBOMCTBAM W OFPOMHONM njowagu
aKTMBHOM MOBEPXHOCTU TOHKOAWMCMNEPCHOM 4YacTu, MPeBPaLLAeTCA B «AEMN0» TOKCUYHbLIX COeAMHEHUI U
OAHOBPEMEHHO CTAaHOBWUTCA OAHUM W3 Ba*KHEMWWUX buoreoxmmmyecknx 6apbepoB p[AA OONbLIMHCTBA
coeauHEHNM TAXKeNbIX MeTannos [5].
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3arpsAsHeHMe OKpY’Kalolen cpeapbl TAXKENbIMM METaN/laMU OKasblBaeT 3HAUYUTENbHOE OTpULATENbHOE
BANAHME Ha XMMUYECKUI COCTaB MOYB.

Monagan B NouBy, TAXKe/Nble MeTaANbl BCTYNalOT BO BCE MPOLECCHI, Npoucxoasawme B Heil. MOCKONbKY
MOYBEHHbIM MOKPOB MpeacTaBAdeT cobolt cuctemy MeHee AUMHAaMUUYHYO W Bonee 6OydepHyro, yem
aTMochepHblit BO3A4yX W BOAOEMBI, a TaKxKe obnafaeT CBOMCTBOM aKKyMy/MpPOBaTb BELLECTBO, TO €ro
3arpA3HeHne MOXKHO UCMOAb30BaTb KaK MHAMKATOP 3arpAsHEHMA NPM3EMHbIX CI0EB BO3ayXa [3].

Yccypuiick, BTopoit no BennumHe (nocne BnaamsocTtoka) ropog MprMmopcKoro Kpas ¢ HaceneHnem 192,84
TbIC. Yes. DKONOrMYECKOe COCTOAHUE rOpoAa BO MHOFOM OMpPesenatoT ropoLACKOM TPAHCMOPT U TPAH3UTHbIE
MalmMHbl. OCHOBHbIMM UCTOUYHWKAMW 3arpAsHEHMA TOpoAa TAMXKENbIMU METaNNamMKn ABAAOTCA FOPOACKON U
TPAH3UTHbIN TPAHCMOPT, HA [AO/0 KOTOPOro npuxoamutca okono 60% 3arpAsHeHWAa ropoga, a TaKKe
TennosHepreTMyecknii komnnekc (TIK) u pasnuyHoro poaa npombllaeHHble NpeanpuaTusa. TexHuyeckoe
COCTOAHME OYUCTUTENBHLIX GUABTPOB HECOBEPLIEHHO, YTO MPUBOAWUT K MpPEBbIWEHUIO NpenenbHo
OONYCTUMbIX HOPM M YXYAWEHUIO COCTOAHMA 340p0BbA XuTenen ropoga. Cpeau TAXKeNbIX METANNOB,
NPUOPUTETHLIX C TOYKM 3PEHMA 3arpA3HEHMA TOPOACKON cpebl, BbiIbpaHbl Tpaccepbl TEXHOFEHHOTO BAUAHMA —
Ni, aHTpPONOreHHoro BAMAHNA — Zn.

3arpAsHeHWe MOYBEHHOrO MOKPOBA HMKENEeM MNPOUCXOAUT B pesysbTaTe BbIOPOCOB NpeanpuATUI
LBETHON MEeTanNyprum, MALIMHOCTPOEHUA U  MeTannoobpaboTkM, CTPOMMATEPUANOB, XMMMUYECKUX
NPOW3BOACTB, @ TAKXKe NPU CHUTAHUM YrAA U Ma3yTa Ha TEMAOBLIX 3eKTpocTaHuuAx [9]. B 1o xe Bpemsa, Ni
ABNAETCA HeobXOAMMbIM MUKPOINEMEHTOM ANA MAEKOMUTAIOLWMX U pacTeHnin, obHapyKMBaeTcA BO BCeX
61oNnornyecknx matepmnanax. B opraHmsame 4yenoBeKka oH BXoAMT B pag depmeHTos [11].

®dusnonormyeckan posab Zn B 3HAYNTENbHOWN CTENEHM ONpenensaeTca ero Haandmem B coctase 60sbWOro
pAga MeTannopepmMeHTOB U ero ydactmeM B MeTannopepMeHTHbIX KoOMMneKkcax. bbino BbICKa3aHO MHEHWeE,
YTO Ha/ZMuMe AOCTAaTOUHbIX KOIMYECTB Zn B KNETKAX ABAAETCA HEOOXOAUMbIM yCa0BMEM AN 06pa3oBaHMA U
yTUAn3aumm yrnesonoB. ®usnonormyeckasa poab Zn TECHO CBA3aHa C ero y4actMem B a30THOM obmeHe.
HepoctaToK Zn nNpuvBOAMT K 3HAYUTENbHOMY HAKOMAEHWIO HeBenKOoBbIX PacTBOPMMBbIX COEAMHEHUI a30Ta:
amMnA0B M aMUHOKMCNOT. LIMHK obHapyxeH B cocTaBe 6onee 200 ¢epMeHTOB, OTHOCALLMXCA KO BCEM LLUECTM
Knaccam, BKAOYAA rMAponasbl, TpaHchepasbl, OKCMAOPEAyKTasbl, /Masbl, Aurasbl U u3omepasbl [1].
YHUKaNbHOCTb Zn 3aKato4aeTcad B TOM, YTO HW OAMH 3/1eMEHT He BXOAMUT B COCTaB TaKOro KOJ/IM4YecTBa
$bEepMEHTOB 1 He BbINOMHAET TaKMX Pa3HO0bpasHbIX dpmsmonornyecknx eyHKkumin [10].

Llenbto paboTbl cTano onpegeneHue ypoBHen cogeprkaHus Zn m Ni B nousax r.Yccypuitcka. Cbop
06pasLoB No4yBbl NPoBOAUAN B OCEHHUI nepuofd (ceHTAbpb) 2015-2017 rr. B pasHbIX palloHax ropoga.
MoyBeHHbIN cnoi rnybuHon 20-25 cm oTbUpanu B MNOAMITUEHOBble MNakeTbl. B nabopatopum npobbl
npocylmsanu npu Temnepatype 105° C 1 ynakoBbiBanu B KpadToBbIE MaKETbI, ONUCHIBAAN XapaKTep NoYBbI.
Mepen Havyanom aHanusa Npobbl NOYBLI NPOCEMBANM Yepes cuTo ¢ anametpom nop 0,1 mm. ina aHanm3a Ha
meTannbl oTbupanm ¢pakuymio meHee 0,1 mm, Ana yyeTa BAUAHWUA TPaHY/JOMETPUYECKOTO COCTaBa. ITy
GPaKLMIO BbICYLLIMBANM B CYLUIMALHOM WKady 2 4 A0 NOCTOAHHOrO Beca npu Temnepatype 90° C u nomeLany 8
3KcMKaTop Ha 1y, 3aTem oTbupanm HaBecku (okoso 0,5-0,6 mr) [8].

CofepraHue meTanna onpeaensnym MeToAoM aTOMHO-abcopbumoHHoi cnekTpodotomepun (AAC) c
3NIeKTPOTEPMUYECKOM aToMM3aumelt. B ocHose meToga AAC NeXUT M3MepeHue MOrNoLLEHNSA Pe30HaHCHOM
JIMHUM CBOBOAHBLIMM aTOMaMK ONpPeaenAemMoro 31eMeHTa, HaXo4AWMMMUCA B HEBO3OYKAEHHOM COCTOAHUM,
npu NPoXoXAeHMM cBeTa 4Yepes3 napbl uccnegyemoro obpasua [7], owmbra meTtoga 7-15% [2]. Ansa
MaTemaTnyeckol 06paboTKM pe3ynbTaToB MCNOAb30BaHbl NAKeTbl Nporpamm Exel.

PalioH paboT BKAtoYan B ceba 12 craHumin otbopa npob nous. MouBbl co cTaHuut Ne 1, 2, 5, 9, 12
MCNbITbIBAOT HaMBObLLYO Harpy3Ky aBTOTPAHCNOPTA, 34eCb No4YBa 0TOMpanack B6AM3M aBTOLOPOT.

MouBbl co cTaHumn Ne 7, 8,10, 11 oTbupannce BOHAN3U KWUAOW 30HbI U UCMbITLIBAAN AHTPOMOreHHYyo
Harpysky. CtaHums N2 3 — ¢oHOBbIN panoH, Torga Kak ctaHumMm N2 4 1 6 — 30Hbl OTAbIXa ropoXKaH. [JaHHble 0O
KOHLEHTPALMAX LMHKA U HUKeNA B BEPXHWUX MOYBEHHDBIX CI0AX CO BCEX CTaHLUMI cbopa npuBeaeHbl B Tabavue
1.

Kak BUgHO U3 Tabaunubl, NPeBbILEHNE KOHLEHTPAUMKN UMHKA MO CPAaBHEHUIO C NpeseibHO A0NYCTUMOM
KoHUeHTpauuen (NAK =55 mr/kr) HabnopgaeTca B nouysax €O Bcex craHuuii cbopa [4]. MMpesblweHne
KOHUEHTPpaLUMM HWKeNa Mo CPaBHEHWIO C npeaenbHO AOMNYCTUMOM KoHueHTpauuein (MAK =20 mr/kr)
HabnoaaeTca B noysax co ctaHuuMn Ne 2, 3,4, 6, 7,9, 10, 11, 12.

Ha craHuum Ne 3 (palioH [y6osoii pouwm) npesbiweHne MAK Habnawopganocb B ABa pasa, 4To
CBUAETENbCTBYET O reOXMMMUYECKOM 0COBeHHOCTM AaHHoro mecta cbopa. Ha ctaHumm Ne 7 copepkaHue
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HUKena B no4se coctasnseT (47,49 £ 9,97 mr/Kr cyx. maccsl), T. . B [iBa pa3a npesbiwaeTt Hopmy MAK. 310
paiioH, rae MHOrMe roAbl AeACTBOBAN 3aBOA «PoanHa», NPon3BOAMBLUNIN XONOAUNBHUKK U TENEBU30PbI.

TakKe B ABa pasa npesblwaeT Hopmy MAK 1 nousa co ctaHuuu Ne 4, gaHHbIN GaKT MOXKHO 06BACHUTL
Tem, 4To pailoH ConpaTckoro o3epa ABAAETCA M3N0OAEHHbIM MECTOM OTAbIXa FOPOXKaH M MCNbITbIBAET
BbICOKMI PEKPEALMOHHDbIV NPECC CO CTOPOHbI OTAbIXAOLWMX.

Tabnuua 1.
CoaepxaHue upnHka (Zn) n Hukens (Ni) B nouse, mr/Kr cyx. Maccbl
Ne craHuuu, mecto c6opa Zn Ni

Ne 1, yn. CoBeTckas, 4.128 121,15+ 25, 44 16,46 £ 3, 46
Ne 2, yn. Hekpacosa, 4.25 57,22 +12,02 36,75+7,72
Ne 3, lyboBas polia 149,54 + 31,4 40,77 + 8,56
Ne 4, ConpgaTtcKoe 03epo 102,3+ 21,48 46,88 £ 9,85
Ne 5, }enesHoAOpOKHbI BOK3an 297,78+ 62,53 14,39 £ 3,02
Ne 6, napk «3eneHbli OCTPOB» 74,07 £+ 15,55 36,4 +7,64
Ne 7, yn. Konxo3sHas, 10 127,09 + 26,69 47,49 £ 9,97
Ne 8, yn. Tonopkosa, 120 194,03 + 40,75 16,32 £3,43
Ne9, BhagnBocToKcKoe wocce, 115 105,18+ 24,24 307,15 £ 19,05
Ne10, yn. Ypuukoro, 44 113,74+20,48 216,77+£10,97
Nell, yn. ApceHbesa, 25 105,43+19,56 260,26+17,35
Ne12, yn. Hekpacosa, 230 98,29+18,34 281,96+ 19,72

Mpumeuanue: NAK (Zn) = 55 mr/kr cyx maccbl; NAK (Ni) = 20 mr/Kr cyx maccbl.

MaKcMmanbHoe coaep:kaHue HUKensa Habnaanocb B noyse co ctaHuuu Ne 9, 10, 11, 12 (ot 216,77 ao
307,15 mr/Kr cyx. maccbl). [1aa 3Tux yauu, xapaktepeH 60/blWoON NOTOK MaliunH. Ha ctaHumax Ne 1, 5, 8 He
Habnopanocb npesbliweHna MAK Hukens B noysax. Ha craHumm No 5 Habnwganocb makcumasnbHoe
npesbllleHne KoHuUeHTpauuu uuHKa (5 MAK), 370 noysbl palioHa *KenesHoA0POXHOro BOK3ana, KoTopble
NCNbITbIBAOT CU/bHbIA TEXHOFEHHbIN npecc. HanmeHbllee KOAMYECTBO LMHKa, conoctasumble ¢ MAK uMHKa,
coepKanm noysbl, cobpaHHble co cTaHUui N2 2 1 6.

Taknm obpasom, B nouBax r. Yccypuiicka HabaroaaeTca NoBbiLEHHOE coAepXKaHMe UMHKA U HUKensd, Bce
nccnegyemblie nNpobbl MOYB MMENN KOHUeHTpauuto Zn, npesbiwatowyto MAK, n 6onblue nonosuHbl npob
npesbiwanm cogeprkaHue Ni. ITM saneMeHTbl MOXKHO CYMTaTb OAHWMMU W3 MPUOPUTETHLIX 3arpsAsHUTENEW
OKpy:KatoLen cpeabl ropoaa.

Cnucok nutepaTtypbl
1. AsuuH, A.NM. MUKPO3/1EMEHTO3bl YesioBeKa: 3TMonorua, KnaccubuKkaumsa, opraHonatonorma /AN, ABUMH,
A.A. ’aBopoHKoB, M.A. Puw, A.C. CtpouKkoBa. — M. : MegumumHa, 1991. — 496 c.
2. benses, l0.A. CoBpemeHHble WHCTPYMEHTa/bHble MeToAbl ONpefAeneHUa MUKPO3NeMeHToB B 6Bbuoreoxmmum [/
H0.N. Benses, O.I. Tayuii. — M. : Hayka, 1983. — C. 193-201.
3. BuHorpaaos, 5.B. BMoTMYeckue Kputepuu BbiAeneHMA 30H 3Kosormyeckoro b6eactsma Poccum / B.B. BuHorpagos,
B.M. Opnos, B.B. CHakuH // U3B. PAH. Cep. «leorp.». —1993. — Ne 5. — C. 77-89.
4. MNpeaenbHo aonyctumble KoHueHTpaumn (MAK) xumuuecknx Belects B nouse : MH 2.1.7.2041-06. — M., 2006.
5. O6yxos, A.N. OxpaHa U PeKynbTMBaLMA NOYB, 3arpA3HEHHbIX TaXenbimn metannamu /A.U. O6yxos, /1.J1. Ebpemosa.
- M., 1988. - C. 23-36.
6. 06yxoB, A.U. Buoreoxnmusa Taxenblx MeTannos B ropoackoi cpege / A.WN. O6yxos, O.M. flenHesa // No4yBoBeaeHue.
—1996. - Ne 5. - C. 65-73.
7. NMuKKepuHr, Y.®. CoBpemeHHana aHaautndeckana xummsa / Y.®. NMuKkepuHr. — M. : Xumua, 1977. — 559 c.
8. CaHUTapHO-3NMAEeMMOoorMYeckme TpeboBaHUA K KayecTsy nousbl : CaHlMuH 2.1.7.1287-03. — M., 2003.
9. CmaruH, A.B. HekoTopble KpUTEPUU U METOAbl OLLEHKW 3KONOTMYECKOTOo COCTOAHMA MOYB B CBA3U C O3e/IeHEHUEM
ropoackux tepputopuiin // A.B. Cmarun, H.A. Asosuesa, M.B. CmarunHa // MousoseaeHue. —2006. — Ne 5. — C. 603-615.
10. Nielsen, F.H. The ultratrace elements [text] / F.H Nielsen. — N.Y. : Marcel Dekker, 1988. — P. 357—428.
11. Nriagu, J.0. Global cycle and properties of nickel / Nriagu J.O0. — N.Y. : Willey, 1980. — P. 1-26.

77
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®EPMEHTATUBHAA AKTUBHOCTb NOYB r. APOC/1AB/IA
C PA3HbIM TUNOM ®YHKLIMOHAJIbHOIO UCNOJ/Ib3OBAHUA
WU.H. Bonkosa, 10.C. lpomyakoBa
fAlpocnaBCKUi rocygapcTBeHHbIN yHuBepcuTeT um. MN.T. Jemngosa, r. Apocnasnb, PO
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AHHOTaumA. lMpoBedeH CPaBHUTENbHLIA aHaAW3 TYMYCUPOBAHHOCTM, aKTMBHOCTY (GEPMEHTOB M COAEPNKaHUA
CBMHLLA B NOYBAX ABOPOB M MAaPKOB . ipocnasna. Haubonee YyBCTBUTENLHOW K aHTPOMNOreHHOMY BO34,EeNACTBUIO ABAAETCA
KaTanasa. AKTMBHOCTb ypeasbl B YC/NIOBMAX rOpofa CHWMKEHa, HO He pas3/MyaeTca y MNoys [BOPOB M MapKOB.
[JernaporeHasbl Kak CTUMY/IMPYIOTCA, TaK U YTHETAKOTCA, Y TONIbKO OHU MMEIOT CU/IbHYHO KOPPENATUBHYHO 3aBUCMMOCTb OT
cofeprKaHuA CBMHLA.

Kntouesble C10Ba: 3KO/I0rMHYECKMIA MOHUTOPUHT NOYB, rymyc, GepMeHTbl.

ENZYME EFFICIENCY OF SOILS OF YAROSLAVL WITH DIFFERENT TYPES OF FUNCTIONAL USE
I.N. Volkova, J.S. Gromchakova
P.G. Demidov Yaroslavl State University, Yaroslavl, Russian Federation

Abstract. A comparative analysis of the humus content, enzyme activity and lead content in the soils of yards and
parks in Yaroslavl was carried out. Catalase occurred to be most sensitive to anthropogenic effects. The activity of urease
in the city is reduced, but it does not differ in the soils of yards and parks. Dehydrogenases are both stimulated and
inhibited, and only they have a strong correlation dependence on lead content.

Keywords: ecological monitoring of soils, humus, enzymes.

MouBbl rOpoA0B UCMbITIBAIOT MHOFOO6pPa3Hble aHTPOMOreHHble BO34ENCTBMA, PAa3IMYaloLLMeca No CBOel
npupoae MU MHTEHCUBHOCTM, YTO HEU3DEKHO MPMBOAUT K GOPMMPOBAHMUIO 3HAYUTE/IbHON HEOA4HOPOAHOCTM
MOYBEHHOrO MOKPOBa B ropodax. Takas HEOAHOPOAHOCTb 3aTPYAHAET MOYBEHHbI MOHUTOPUHT U TpebyeT
BbibOpa nokKasaTtesieil, MHTErpasbHO OTPAXKAOLWMX IKONOTMYECKOE COCTOSIHME MOo4YB. ITomy TpeboBaHUIO
oTBeyvatoT bronormyeckme n buoxmmmdeckue napamertps [1-3].

JKonornyeckas obcTaHOBKa TI. flpocnaBnsa ABNSAETCA  HaMNpPsKeHHOM M3-3a  6osbworo  yucna
NPOMbILWEHHbIX NPEANPUATUI 1 3HAUNTENIbHOW aBTOTPAHCMOPTHOW HArpy3KMu.

MouBbl roposa, KPpome 3arpA3HEHMUA, UCMbITbIBAIOT M BCE OCTajibHble BUAbI AHTPOMOreHHbIX HAPYLIEHUI
(nepemewnBaHne, CKanbnNUPoOBaHWE, YMNAOTHEHME, U3MEHEHWE TENOBbIX, BOAHO-GUIMYECKUX U
6MONOrMYECKNX CBOMCTB), 38 MHOTOBEKOBYHO MCTOPUIO B ropose chopmmMpoBanca HEOAHOPOAHbIN NOYBEHHbIM
nokpos. JonoaHuTtenbHbiM GakTopom 06pa3oBaHMA FOPOLACKMX NOYB, CYLLECTBEHHO MEHAOLWMM UX CBOMCTBA,
ABnAeTCA TUN GYHKLMOHANbHOIO MCMNO/b30BAHMA: KMAaA 3aCTPOMKA, NAPKK, NPOM3OHbI 1 T. Nn. [4].

Lenbto paboTbl ABNAETCA CPaBHUTENbHbIA aHaM3  OBUOXMMMYECKMX MNOKasaTeneil MoYBEHHOro
MOHWUTOPUHIa Ans  oTbopa Havbonee WHPOPMATUBHBIX W  YYBCTBUTENIbHLIX B YCNOBUAX FOPOAOB
HeyepHo3eMHOW 30Hbl P®. WccnepoBanu BepxHWt MouBeHHbIM ropusoHT Ul (0-5cm) ypbaHosemoB u
KOHCTPYKTO3eMOB BO [BOPax KWAOM 3acCTPOMKM WM NapKax Tpex paioHoB r. fAlpocnasna. [okasatenamu
MOHWUTOPUHTA CAYKUIU COAEPKAHWE OpraHMyeckoro yraepoga no M.B. TiopuHy [5], aKTUBHOCTb NMOYBEHHbIX
depmeHTOB — KaTanas, germgporeHas no A.LU. Fanctany [6] u ypea3s no A.LU. FanctaHy B moguduKaumm
®.X. Xa3uneBa [6], coaeprkaHue cBuHUa (No AaHHbIM aTOMHO-abcopbunoHHOro aHanusa).

OT60p NOYBEHHbIX NPO6 NPOBOAMM MO CTAHAAPTHBIM METOAMKAM B NepBOM AeKaae OKTAbpA exerogHo
B 2012-16 rr.; ANA XMMWUYECKUX aHaNM30B MNpobbl MOYB AOBOAMAM OO0 BO3AYLWHO-CYXOro COCTOSIHUSA; ANS
aHanM3a GepmMeHTaTMBHOM aKTUBHOCTM 06pa3upbl 3aMOpaXkMBanmn u xpaHuaum npu -18°C. KOHTPOAbHbLIM 6bis
Bbl6paH yyacTok ®M3 B napke Cygoctpouteneii Bo PpyH3eHCKOM parioHe r. Apocniasns, ero Bblbop B KayecTse
KOHTPO/IbHOrO 06YC/IOBNEH HU3KMM cofiepraHuem ceuHua (B 11 pa3 Huxke MAK) [7] u coaepxaHnem rymyca,
COOTBETCTBYIOLLMM 30HaNbHOW HOopme [8]. Bcero B xoge MOHUTOPUHIA eXerogHo mccnegosany 24 yyactka
ropoACKuX Nous.

YpoBeHb ryMyCMPOBAaHHOCTU abCoNOTHOrO HO/ILLLIMHCTBA BEPXHMX FOPU3OHTOB MOYB MUCC/IeAyeMbIX PalioHoB (22
13 24 06pasuoB) MO0 COOTBETCTBYET 30Ha/IbHON HopMme (2,5-3,5 %), IMB0 Bbilwe 3TKX 3Ha4YeHul B 1,5-2,5 pasa (Taba.
1), yTo cooTBETCTBYET paHee BbIABNEHHOW 3aKOHOMEPHOCTU cogepaHua Copr B MOYBax ropoaos [4]. Mpu stom
noYBbl MAPKOB, B cpeaHem, 6osee rymycuMpoBaHbl, YeM MOYBbI ABOPOB KWOM 3acTpoiku. OTmeuyeHo bonee
BbICOKOE COAEPKAHWE OpPraHUYEecKoro yrnepoga BO BCex No4yBax JIEHMHCKOro palioHa MO CPaBHEHMUIO C
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KOHTPONbHOM NOYBOM M NOYBAMM APYTUX UCCNEA0BAHHBIX Y4aCTKOB (Tabn. 1). Mbl cBA3biBaem 060raLLeHHOCTb
nous JleHnHckoro paiioHa C,, C BbICOKMM YPOBHEM €ero 3arpAsHeHuA, B TOM 4uCie, OpraHU4ecKUmMM
NnosNtOTaHTaMu, Npexage Bcero, caxken n JIOC.

AKTUBHOCTb GEPMEHTOB CYLLECTBEHHO PA3/IMYaeTCcA B 3aBUCMMOCTM OT UX BUAA U Maso 3aBUCUT OT TUNOB
3eMNenob30BaHusA (Tabn. 1). AKTMBHOCTb KaTafasbl YTHETAETCA Ha BCEX UCCNEL0BaHHbIX FOPOACKMX YYACTKaX,
NpW 3TOM BO ABOPaX CHUXKEHWE aKTUBHOCTU MO OTHOLLUEHMIO K KOHTPOJIHO HecKosibko 6onbuwe (B 1,5-1,8 pasa),
yem B napkax (B 1,5 pasa). KoppenatusHble OTHOWEHWA KaTaNa3HOM aKTUBHOCTU U COAEPMKAHWUA CBMHLA
cnabble (0,1), KaTanasbl U opraHMYecKoro yraeposaa cnabo orpuuatensHole (- 0,1). AKTUBHOCTbL AernaporeHas
oT/nMYaeTca 6onbLION NecTpoTon 3HaueHu: B 42 % obpasuoB HabaogaeTca pocT B 1,3—3 pasa, B OCTasbHbIX —
CHUXeHue.

B 3Tux KonebaHMAX He BbIIBEHA 3aBUCMMOCTb OT TUMA GYHKUMOHANBbHOIO MCMO/b30BaHMA MOYB.
KoppensTuBHble OTHOLWEHMA AernaporeHasHoM aKTMBHOCTM WM CBMHLUA cuibHble (0,6), aernaporeHasHoM
aKTMBHOCTW M OpraHuyeckoro yraepoaa cnabole (0,1). YpeasHas akTUBHOCTb B 92 % ucciegyembix 06pasLos
YrHETeHa MO OTHOLWIEHMIO K KOHTPO/O, 3aBUCMMOCTb OT TMMA MCNO/b30BaHMA MOYB HE MPOCMaTpPMBaETCA.
KoppensTuBHble OTHOLWEHWA YpPeasHOM aKTMBHOCTM M CBMHUA cnabble (0,3), ypeasHON aKTUBHOCTU U
OpraHMYecKoro yriepoaa cpegHe otpuuatenbHble (- 0,4).

Taknum 06pasom, BbIABAEHO CHUMKEHWE aKTUBHOCTM B 60/blUEN UAN MEHbLUEN CTENEHU BCEX MOYBEHHbIX
$epMeHTOB, MCMOJIb30BaHHbIX B MOHUTOPUHIE MOYB I. Apocnasns.

Tabnuua 1.
$PepmeHTaTUBHaA aKTUBHOCTb, COAEPKAHME NYMyCa 1 CBUHL,A B MOYBaX 4BOPOB
M NapKoB r. ipocnasns (No paoHam)
depMeHTaTMBHAA aKTUBHOCTb
Tun
semne- . Wudp KaTanasa, | AernmaporeHasa ypeasa, CeuHeu,
NoNb30 Paiton o6pasya | MrO,sal , Mr TOd/10r N-NH,Ha 10 r Copr, % mr/Kr
BaHuA MuH /1T nousbl 3a 24 nousbl 3a 24
nousbl yaca vaca
Kri1 610,23 3,3+0,08 3,6+0,1 4,5%0,2 12,8+0,01
KpacHo- K2 7,5+0,03 0,3+0,08 2,1+0,2 3,1+0,1 21,1+0,03
nepekonckuli Kr3 6,910,14 3,1+0,08 0,810,1 4,2+0,1 16,2+0,03
Kri4 5,6+0,32 8,9+0,03 210,09 5,4+0,1 53,9+0,02
KI5 4,3+0,12 9,7+0,04 3,3+0,1 3,3+0,1 54,5+0,03
s JiM1 8,6+0,14 6,6+0,05 3,7+0,15 5,5+0,1 52,3+0,02
o JleHuHcKul J1M2 5,910,18 4,2+0,1 2,5+0,1 7,3%0,2 26,5+0,02
= /113 7,2+0,23 6,8+0,1 5,4+0,23 610,09 28,1+0,01
/M4 7,4+0,2 3,940,14 3,810,34 3,940,1 20,1+0,01
Jr5 610,04 510,08 5,9+0,2 3,610,1 30,8+0,02
@ri 9,240,21 0,3+0,25 2,3+10,1 3,610,09 21+0,02
®pyH3eHcKul o2 810,18 0,910,1 510,08 3,840,1 10,8+0,03
@ri3 9,1+0,2 3,710,1 5,840,1 2,940,1 2,8+0,03
KpacHo- KA1 6,810,34 6,3+0,09 6,210,2 2,9+0,04 16,8+0,03
nepekonckul K42 7,310,23 710,08 3,940,1 2,610,1 26,30,02
K43 4,6+0,05 6,5+0,05 3,610,1 3,310,1 14,940,01
JleHuHcKul /141 4,7+0,21 0,4+0,13 3,610,05 8,510,2 12,84+0,01
i /142 7,7+0,08 11,540,1 5,3+0,2 5,1+0,1 95,3+0,05
§' /143 3,8+0,22 1,4+0,05 2,9+0,1 5,7+0,1 17,5+0,02
< ®A41 5,5+0,15 3,4+0,09 0,5%0,1 1,8+0,1 31,5+0,03
®pyH3eHcKull ®a2 5,1+0,04 1,3+0,14 0,31#0,1 0,4+0,2 57,4+0,01
@43 6,4+0,03 3,3+0,05 2,3+0,08 1,5+0,1 50,8+0,01
o4 810,01 3,4+0,04 4,610,1 5,3+0,1 31,5+0,03
®a5 5,4+0,14 2,6+0,1 5,7+0,1 3,2+0,1 82,5+0,01
KoHm-
poneb ®dpyH3eHcKull KO 9,10,2 3,7+0,1 5,8+0,1 2,9¢0,01 | 2,8+0,03

KaTanasHaa aKTMBHOCTb MO3BOJIM/IA BbIABUTL pa3inunAa noyvys napkos M ABOPOB PR e]7] 3aCTpOl7IKVI,
noagrsepamB TEM CaMbiM  CBOKO BbICOKYHO 4YyBCTBUTE/IBHOCTb K aAHTPOMNOreHHomy BO3AEﬁCTBMI’O n
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OWNArHOCTMYECKYIO LEeHHOCTb [2; 6; 9].AKTUBHOCTb ypeasbl B YCNOBUSX rOpPoAa, Kak NpaBuio, CHUXKEHA, HO He
pasnuyaeTcs y noys ABOPOB M napkosB. Caman 3HauuTeNbHaA BapuabenbHOCTb NOKasaTeseit oTMedeHa Y
aKTUBHOCTU OEernaporeHas, Yto MoxKeT ObiTb 0O6YCNOB/MEHO ee TeCHOM CBA3bID C aKTUBHOCTbIO MOYBEHHbIX
MWKPOOPraHM3MoB, KOTOPas B FOPOACKOM cpeae NoABEP!KEHA CYLLECTBEHHbIM KosiebaHMAM.

Kpome TOro, TONbKO AernaporeHasHas akKTUBHOCTb MMEET CU/IbHYIO KOPPEeNATUBHYIO 3aBUCUMMOCTb OT
COoAEpPrKaHUA CBUHLLA, YTO MOMKET DObITb CBA3@HO KaK C BbICOKOM YyBCTBUTE/IbHOCTbIO AErMApPOreHas K MeTanny,
TaK U C PasanuMAMM B MOABUMKHOCTU CBMHLA M3-3a COpOUMM B MO3aMuHbIX noyBax ropoga. CoaeprkaHue
rymyca B wMcciefoBaHHbIX nouysax B 50 % o06pasuoB Bbie 30Ha/bHOM HOPMbI, MOYBbI NapkoB 6onee
rYyMyCMpOBaHbl, 4Yem Mo4YBbl [ABOPOB, HO aKTUBHOCTb (EPMEHTOB uYallle WMeeT Koppenauum
C KO/INYeCTBOM rymyca.
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KAPTOrPA®GUPOBAHUE NOYBEHHOIO NOKPOBA NOPOAA KOTOBO BO/INOrPALCKOM OBNACTH
O.A. lopaueHKko, U.B. MaHaeHKOB
Bosrorpaackuii rocyapCTBeHHbIM yHUBEPCUTET, 1. Bosrorpag, PO
oleg.gordienko.95@bk.ru

AHHOTauuA. B cTaTbe M3N0XKeHbl pesynbTaTbl reoHPOPMaLMOHHOrO KapTorpadupoBaHMsa nous ropoga KoToso
Bonrorpagckoit o6nactu. Mo pesynbtaTtam KapTorpadmMpoBaHUA paccumMTaHbl NAOWALAM OCHOBHBIX TUMNOB FOPOACKMX MOYB,
a TaKKe COCTaB/ieHa 3/1eKTPOHHAA KapTa MPOCTPAHCTBEHHOro pacnpeseneHus ecTecTBeHHbIX WM aHTPOMOreHHo-
npeobpasoBaHHbIX NO4YB ropoga KoTtoso.

Kniouesble cnoBa: ropoackue noysbl, ypbaHosembl, reonHbopmaLmoHHoe KapTorpadmposaHmne, aHTPOMNO3eMbI.

THE CARTOGRAPHY OF THE SOIL COVER OF THE CITY OF KOTOV, THE VOLGOGRAD REGION
0O.A. Gordienko, I.V. Manaenkov
Volgograd State University, Volgograd, Russian Federation

Abstract. The article describes the results of geo-information mapping of soils in Kotovo, the Volgograd Region.
Based on the results of cartography, the areas of the main types of urban soils were calculated, and an electronic map of
the spatial distribution of natural and anthropogenically transformed soils of the city of Kotovo was compiled.

Keywords: urban soils, urbanozems, GIS-mapping, anthropozems.

TepmnH «ypbaHu3auma», ABAAACb, MO CYTWU, COLMANbHO-SKOHOMMYECKUM, 2-3 [ecATUAeTVMs Hasag
HUKOMM 06pasom He 6bin cBA3aH C 061aCTbi0 MCCNEAO0BAHUI KNAaCCUYECKOro NoYBOBEAEHNA, M3yYaBLUEro B
OCHOBE CBOEeM NOYBbI CENbCKOX03AMCTBEHHOrO NPON3BOACTBA.

B oTOM CBA3M MCCNEAOBAHMA MOYB FOPOACKUX TEPPUTOPUI  HE3ACAYKEHHO UTHOPMPOBAAMUCH
noysoBedamM, 4YbM ycuausa 6blaM HanpaBAeHbl B OCHOBHOM Ha W3yyeHWe CBOWCTB M aHTPOMOreHHoM
TpaHcpopMaLMm ecTecTBEHHbIX TUMOB Nouys [2].

B paHHOM  paboTe  OTpaKeHbl  UTOMM  reoMHPOPMALMOHHOrO  KapTorpadupoBaHMA  MOuYB
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yp6aHU3NPOBAHHbIX TEPPUTOPUIA Ha npumepe roposa KotoBo Bosrorpasackoi o6nactv, NpoBefeHHOro C
NPUMeHeHNEM ANCTaHLMOHHOIO 30HAMPOBAHUSA.

Ona ueneit KapTorpadnpoBaHMa B KayecTBe OCHOBbI HaMW MPUHATO MOJIOKEHUE O TOM, YTO AKTOPOM
dbopmMUpyOWLMM  Pa3BUTME MOYBEHHOTO MOKPOBAa B ropoge. ABAAETCA TUM  3eM/Eeno/1b30BaHUA,
andodepeHLMaumMa KOTOPOro BbIpaXkaeTcAa yepes cucTeMy QYHKLMOHANbHOMO 30HWMPOBaHMA B npegenax
ropoackoro naHgawadta. AaHHbIA nogxod 6bin MCNONb30BaH Npwu KaptorpaduposaHum nous Mocksbl [7],
AcTpaxaHu [8], Bomkckoro [1].

Onupasnacb Ha KnaccuduKaumio ropoackmx noys CrporaHosoirt M.H. [9] u KpeTuHuHa B.M. [3], mbl
pasgennav ropoackue noysbl Ha 2 rpynnbl.

K nepBoi rpynne Mbl OTHEC/IM €CTeCTBEHHble W ecTeCTBEHHO-aHTPOMOreHHble MOBEPXHOCTHO-
npeobpasoBaHHble MOYBbI, KOTOPble 06pPa3oBaHbl 4 TMNMaMK NOYB:

* EcTecTBeHHble NyroBO-KaWTaHOBble (061eCeHHble CKAOHbBI U AHULLA 6aNoK).

¢ JlecHble MoYBbl U arposieco3embl (/lecHble M arposecCoMeNIMoOpPUpPOBaHHbIE NMOYBbI MO, 3aLLUTHLIMU
JIECHBIMW HAaCaXXAEHUAMMU B NPUTOPOLHOWM 30HE).

* EcTecTBeHHble KAWTAHOBblE W TEMHO-KalUTaHOBble MNOYBblI (CKNOHbI 6anoK, He 3aHATble
CTPOUTENBHBIMU, }KUbIMU U MPOYMMM 0O BEKTAMM, NYCTbIPK).

e Arposembl (NaWwHW NPUropoaHOM 30HbI).

BTopaa rpynna ropoAcKMx NO4YB HOCWUT Has3BaHME AHTPOMOreHHble rNyboKo-npeobpasoBaHHble MOYBLI
(aHTponosembl). K 4aHHOI rpynne No4B mMbl OTHEC/IM 5 TUMOB NOYB:

e YpbaHo3embl N0 Mafo3Ta*KHOWM 3aCTPOMKOM (YaCTMUHO 3anevaTaHHble).

e YpbaHo3eMbl N0 MHOFO3TaXKHOM 3aCTPONKOMN.

e DKpaHo3embl (3amneyaTaHHble MO4YBbl Nog achanbTOOETOHHbIM U APYrMM OOPOMKHbIM MOKPLITUEM,
rapaku, KpynHble 34aHUA N COOPYIKEHUA).

¢ KynbTyposembl (ropoackue n boTaHUYECKMNe cagbl, faun).

* HeKpo3embl (ropoacKue Knagbuiia, MaccoBble 3aXOPOHEHUA, BpaTCKne Morusbl).

MpeacTaBneHHaa KnaccMduKaumsa AOCTAaTOYHO JIErKO COMOCTaBAAETCA C KOHKPETHON (YHKLMOHANbHOM
30HOW UAM naHgwadTHON eanHMLEN ypbaHU3MpPOBaHHOM TeppUTopmn. MosToMmy MMEHHO 3Ty KnaccudumKaumio
Mbl NpeAnoYnun ana KaptorpadmpoBaHMA NOYBEHHOTO NOKPOBa ropoaa Kotoso Bonrorpaackoii obnactu.

Fopopa KOToBO pacnofioKeH B ceBePO-BOCTOYHOM YacTn Boarorpaackon obnactm Ha peke Manaa KasaHka
(baccenn floHa), B 229 Km oT Bonrorpaaa. Ha 1 aHBaps 2017 roaa B r. KotoBo npokunsano — 22450 yenoseka.
O61wan naowagp r. KoToBo Mo JaHHbIM KapTorpadupoBaHua cocTasaseT 25,50 KM’. 30HaNbHbIMM NOYBaMM
Ana roposa KoToBo ABAAOTCA KALITAaHOBbLIE M TEMHO-KALWITAHOBbIE MOYBbI.

B KayecTBe pacTpoBoi ocHOBbI gis TMC KapTorpadupoBaHMa NOYB ropoACcKON TEPPUTOPUN B MPOrpamme
Maplnfo ncnonbsosanca kocmocHMMok Quick-Bird macwtaba 1:56 270. Ana BbiaeneHns GyHKUMOHANbHbIX
30H M NaHAWAPTHLIX eOUHUL, K KOTOPbIM MPUYPOYEHbI T€ UAN UHbIE TUMbl TOPOACKUX MOYB, MPUMEHAIUCD
MeToAbl BU3YasibHO AelindpupoBaHNA KOCMUYECKMX CHUMKOB [5].

KonnuecTBeHHble pe3ynbTaTbl KapTorpadupoBaHMa ropoackux NoYs NpeactaBsieHsl B Tabamue 1.

TeppuTopuma ropoga pacnonoxeHa Ha peke Manaa KasaHka. Boosib peku pacnonaratoTca ectecTBeHHble
JIYrOBO-KALITAHOBbIE MOYBbl, B KOTOPbIX MpM3HaKM ypboreHesa BbIPA3WAUCL B  3aMyCOPMBaHUK
NOBEpPXHOCTHOro cnoAa. Jona aTnmx noys B coctase ropoga pasHa 3,09 KM’ — 12,12 % ot BCelt naowaau. Ha
TEPPUTOPUN, HE 3aTPOHYTOMN NMPOMbILLJIEHHBIM U FPAXKAAHCKMM CTPOUTENbCTBOM, COXPAHWUINUCD ECTECTBEHHbIE
KallTaHOBble W TEeMHO-KawTaHoBble no4yBbl. Cpegu ecTecTBEHHbIX WM eCTeCTBEHHO-aHTPOMOreHHbIX
NOBEPXHOCTHO-NPeobpa3oBaHHbIX NOYB AaHHbIM TUM 3aHMMaET nepeoe mecTto — 7,69 kM — 30,16 %.

TakKe HebO/blAA 4YacTb 30HA/bHbLIX KalTaHOBbIX M TEMHO-KALITAHOBbIX MOYB MNpPeACTaB/ieHa Ha
CE/IbCKOXO3ANCTBEHHbIX YroAbsax (arpo3emax) B NPUropoAHOlM 30He. Arposembl — MOYBbI, B KOTOPbIX
reHeTU4YecKkme ropmsoHTbl A 1 B, nepemewaHbl oTHocuTenbHo raybokoi (10—30 cm) ocHoBHOM 06paboTKom
noyssbl. MNaowaab arpozemos pasHa 0,17 KM nam 0,68 % Bceit naowaau.
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Tabnuua 1.
OCHOBHble TUMbI FOPOACKMX NOYB ropoaa KoToso, Km®

MNnowaab NOYBEHHOTO KOHTYpa
Tun nousbl
Km? %
EcTecTBeHHble U eCcTeCTBEHHO-aHTPOMNOreHHble NOBEPXHOCTHO-NPeobpa3oBaHHbIe NOYBDI
EcTecTBEHHbIE NYyroBO-KalLTaHOBbIE 3,09 12,12
EcTectBeHHble KallTaHOBbIE M TEMHO-KALLUTaHOBbIE 7,69 30,16
Arposembl 0,17 0,68
JlecHble No4Bbl, arpoieco3emsl 1,38 5,40
AHTpoOnoreHHble rny6oKo-npeobpasoBaHHble NOYBbI (AHTPONO3EeMbI)
YpbaHo3embl No4 Masio3TaXKHOM 3aCTPOMKOM 2,12 8,29
YpbaHo3embl No4 MHOFO3TaXKHOM 3aCTPOIKOM 1,04 4,08
DKpaHo3eMbl 1,38 5,40
KynbTyposemsl 8,43 33,05
Hekposembl 0,21 0,82
Bcero 25,5 100

Ha ceBepo-BOCTOKe ropofa pacnonoXeHbl KPYMnHbIE MAcCUBbl 3aLLMTHBIX JIECHbIX HacaxkaeHwui. Mopg,
3TUMM HacaxkaeHnamm chopmMUpPOBaNUCL creumdPUUecKkme MOYBEHHblE TUMbI — arposecosembl. [nowaab
OaHHbIX TUNOB No4YB cocTasaseT 1,38 Km? — 5,40 %.

Ha Tepputopumn ropoga pacnonoxeHbl 3 Knaabuuwia ¢ XapaKTePHbIMM MOYBAMM — HEKPO3EMAMM.
Mnowaab Hekpozemos paBHa 0,21 km>— 0,82 % oT BCeii TeppuUTopmn.

lfopog chopmupoBanca Mexay ABYX AepeBeHb, NMO3ITOMY OH CYLLECTBEHHO PaCKMAAH, U COLEPKUT
O6LWMPHBIN YacTHbIN CEKTOP M Aa4M, K KOTOPbIM NPUYPOYEHbI KY/bTypo3emMbl. KyabTypo3embl — COBOKYMHOCTb
MOYB CTapblX NMAapPKOB, FTOPOACKUX CaZOB W Aa4YHbIX y4acTKOB. lNaowaab AaHHbIX noys coctasnsaeT 33,05 % ot
Bcel naowagm ropoga — 8,43 K>,

JKpaHo3eMbl NpeacTaBaatoT cobol 3aneyaTaHHble NOYBbl NoA achanbTO6ETOHOM, B TOM YMC/e U Nofa
30aHMAMU U coopyXeHnamu. MNaowaab sKpaHO3eMoB B Npeaenax ropoaa pasHa 1,38 KM’ uau 5,40 % ot Bceit
naowagu.

YpbaHozem — TreHeTUYeCKM CaMOCTOATE/IbHbI MOBEPXHOCTHbIM C/AOM No4YBbl, CHOPMMUPOBAHHbIN
4YeN0BEKOM B pe3ynbTaTe rpagoCTPOUTENbHON AeATENbHOCTU.

fopoacKas noysBa Nog 3acTPOoiKoW npeactaBaseT coboin MolHbIM ypbaHo3em, KoTopblit chopmumpoBaH
Ha ApeBHEM KyNbTypHOM c/ioe B npouecce ¢yHKLMOHMPOBaAHUA ypbosKocucTeMbl. YpbaHO3eMbl CUABHO
pasnMyatoTca Mo CTerneHW 3aneyaTaHHOCTW, MO3TOMY Mbl, KaK U yyeHble n3 ®HL, arposkonorum PAH [4],
pa3genunu ypbaHosembl Ha ABe rpynnbl, OTINYAOLLMECA KaK MO CTEMEHM 3aNe4aTaHHOCTM NOBEPXHOCTU, TaK U
Mo NoKasaTensam NoYBEHHOTrO NA0A0POAMA: YPOAHO3EMbI MO MaN03TAXKHOM 3aCTPONKOM, KOTOPble 3aHUMatOT
8,29 % unn 2,12 km* oT naowwaam ropoaa, u ypbaHosembl NoA, MHOIO3Ta*KHOM 3aCTPOMKOM, KOTOPbIe B CBOO
oyepenb 3aHUMatoT nsowaap 8 1,04 KMm? nam 4,08 %.

Mo mHeHuo paga ydeHblx PHL, arposkonormm PAH ypbaHo3embl NoA Mano3TaXKHYHO 3aCTPOMKY Mo CBOMM
ONArHOCTUYECKMM CBOMCTBAM MPUOAMIKEHbI K Ky/lbTypOo3eMaM BBMAY pPerynsapHon o6paboTkM nouBsbl,
NPUBHECEHMIO B Hee yA0OpeHUI, a TaKkKe MeHbLUel NAoWwaabio 3ane4yaTaHHOM noBepxHocTH [4].

B xoae KapTorpadupoBaHuMa Obla  yCTAHOB/IEHA MNPUYPOYEHHOCTb aHTPOMOreHHbIX  1ybOoKo-
npeobpa3oBaHHbIX MOYB K LEHTPasIbHOM YacTuM ropoaa, 3To 06bACHAETCA Tem, YTO HenocpencTBEHHO
ropoAcKas 4acTb ropoa CcTana OTCTPamBaTbCA CPaBHUTEIbHO HegaBHO — ¢ 50-x rogos 20 Beka. Bokpyr ropoga
CO BCEX CTOPOH COXpPaHWAUCb bonbluMe apeasibl eCTEeCTBEHHbIX MOBEPXHOCTHO-MPEOOPa3OBaAHHbIX MOYB.
AHTponoreHHble rnyboKo-npeobpasoBaHHbIE MOYBbLI B Npeaenax ropoacKkoi Tepputopumn 3aHnmatoT 51,64 %
naowaamn, AoNA ecTeCTBEHHbIX U ecTecTBEHHO-NPeobpa3oBaHHbIX NOYB COOTBETCTBEHHO paBHa 48,36 %. He
CMOTPA Ha NpeobnasaHNe aHTPONO3EMOB, FOPOA, HEXKeNaTe/IbHO CYMUTATb UHTEHCUBHO GYHKLMOHUPYOLWUM U
NMPOMbIWAEHHbIM, TaK KaK Hauvbonbliaa [0AA aHTPOMNO3EMOB MNPUXOAMUTCA Ha Ky/AbTypo3embl (Aauw,
npuycagebHble yyacTku).

KapTocxema ropoackmx noys ropoaa Kotoso npeacrasneHa Ha 1 pucyHke.
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YCHOBHBIE OBO3HAYEHHA

Hexpozem

| KyabTypozem

Ypoanozem noju
MHOr0ITAKRHYIO 3aCTPOIiKY
JKkpaHo3eM
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LI |
KMNOMET Pbi

Macwrab: 1:56 270

Puc 1. Kaptocxema ropoackux noys ropoaa Kotoso

Takmm ob6pasom, KaptorpadpupoBaHMe noys ropoga KoToBo no3BOAMAO AaTb OUEHKY ¢oHAaa
€CTeCTBEHHbIX W aHTPOMOreHHbIX rNyboKo-npeobpa3oBaHHbIX MOYB, YTO, B CBOK o4yepedb, MO3BO/IUT B
AanbHenllem nNpoBoAMTb pPaboTbl N0 61aroycTPONCTBY M NNAHWMPOBAHUIO FOPO/CKOM TEPPUTOPUM, a TaKKe
03e/leHeHuto.
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AHHOTaumsA. MonNyasapHOCTb OPraHMYECcKoro 3emneaenva B KasaxctaHe — 0ZHa M3 COMKHbIX 33434 COBPEMEHHOCTM.
B fAaHHOM cTaTbe paccMaTpMBAETC BO3MOMKHOCTb WMCMOJ/Ib30BAaHUA OPraHUMYecKMX yaobpeHuit Ha OCHOBE MECTHbIX
pecypcoB 03ep 4/1A NOBbILWEHMUA YPOXKANHOCTU CENbCKOXO3ANCTBEHHbIX KYAbTYp.
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ON THE QUESTION OF USING SAPROPEL FOR INCREASING THE YIELD OF AGRICULTURAL CROPSP
P.S. Dmitriev, A.V. Nesterenko
Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan

Abstract. The popularity of organic farming in Kazakhstan is one of the most complex tasks of our time. The article
considers the possibility of using organic fertilizers on the basis of local resources of lakes to improve crop yields.
Keywords: organic fertilizers, sapropel, yield increase.

MoBbllWEHME YPOXKAMHOCTU  CEIbCKOXO3AWCTBEHHbIX Ky/NbTYyp — OfAHA M3 OCHOBHbIX 3ajay
arponpoOMbILLIEHHONO KOMMJIEKCA CTPAHbI ANnA obecneyeHnsa NPoAOBONLCTBEHHOM He3onacHOCTM KasaxcTaHa.

MpesngeHtom H.A. HazapbaeBbiMm B NporpammHbIX SOKYMEHTax «3efieHblit MmocT», «KasaxctaH 2050»
noctasneHa uUenb cTaTb Pecnybnunke KasaxcTaH HageXXHbIM MApTHEPOM HAa MMPOBOM 3EPHOBOM pPbIHKE,
nocpeacTBOM NPOM3BOACTBA KOHKYPEHTOCNOCOOHOM 3KOOrMYECKN YNCTOM NPOAYKLMN.

OfHMM M3 acNeKTOB peanu3aumm «3eneHbliX TEXHONOTUM» B CE/IbCKOM XO3ANCTBE AO/KHO ABUTLCA
MCNONb30BaHWE OpraHUYeCKoro 3emnefennsa  Ha OCHOBE MEeCTHbIX MPUPOAHbIX pecypcoB. Becbma
NepcnekTUBHLIM ABAAETCA MCMOJIb30BAHWE OpraHMYecKux yaobpeHuii o3ep — canponenei. Bcnepcreue
BHECEHMA CanponeneBoro yao6peHna B NOYBY, NPOUCXOANT YBE/IMYEHNE YPOBHA BAAXHOCTU U a3puUpyemocCTy
noysbl. Canponenesble yAobpeHWs cnocobcTByOT U36aBAEHUIO No4YB  OT TrPUBKOB U BpeaHbIX
MUWUKPOOOPraHN3MOB.

B npakTMKe 3emnefenva W pPacTeEHUEBOACTBA MMEETCA HEOCNOPUMbIA  MONOXKUTENbHbIN  OMbIT
NPUMEHEHMA canponens B KayecTBe OPraHMYECKOro yaobpeHWa, Tak KaK MO CBOMM KayeCTBEHHbIM
MoKasaTensiM OCHOBHasA 4acTb 3aMacoB canponens yaoBAeTBOPAET TPebOBaHUAM TEXHWYECKMX YCnoBUIA. B
canponene UMeTCA BCe Heobxoaumble ANA PACTEHUN MWUKPO3/EMEHTbl, @ SKOHOMMUYECKUI 3ddeKT oT
NPUMeHeHMA canponenesbix yAobpeHUI 3aBUCUMT OT XapaKTepa Mo4YB, HOPM BHECEHMA W BUAOB
CENbCKOX03ANCTBEHHBbIX KyabTyp [3]. MpM npumeHeHWW canponena B KadyecTBe 6MOCTUMyANATOpa poCTa
YPOXKaMHOCTb CENbCKOXO3ANCTBEHHbIX KYyAbTyp MOMET YyBennuutbcd Ha 27-50%. [Mpu npumeHeHuu
canponens MNpu BblpallMBaHNUN 3EPHOBbLIX KyAbTyp YPOMKaMHOCTb cocTasuna 28,2 u/ra (npu BHeceHWUu
canponena 120-145 T/ra), Toraa Kak Ha KOHTPO/IbHOM BapuaHTe 6e3 npumeHeHusa yaobpeHusa coctaBuna
19,0 u/ra. TakKe BHeceHMe canponens B NOYBY MOJIOMKUTE/NbHO CKa3blBAaeTCA Ha yPOXalHOCTU KapTodens.
Hannyywmnin apdeKkt npnbaBku yporKalHOCTM HabAoAaeTcs Ha noysax, cogepKalmx 6oblioe KOANMYecTso
noABuKHbIX popm Kanma u docdopa. YporkahHOCTb B cpegHem yBeaunumnacb Ha 46 % v coctasuna 318 u/ra.
Canponenb BHOcuAcA B pacdete 42—148 t/ra. MNpu gobasneHUn canponensa B KUC/ble NOYBbl C HEBbICOKMM
copepaHuem rymyca (3,0-3,5 %), ¢ HU3KMM coaep’KaHnem a3oTa, NOABUMKHbLIX Kanua n docdopa Hanbonee
pe3ynbTaTMBHbI OKas3a/ucb cneaytowme Hopmbl canponens — ot 90 go 120 1/ra. NpubasKa yporKanHOCTU
KapTtodens coctasuna 24-30 u/ra nam 10-13 %, a OT NOAHOrO MUHepanbHOro yaobpexus 36 u/ra nam 16 %
[4].

Takum o6pasom, canponenb MNPOAYKTMBEH MpW BHeceHUW B Kosnuuyectse 30-40 T/ra nog 3epHoBble
KynbTypbl M 50-100 T/ra nog nponaiwHbie W oBoLWHble. ECAM noysy npeaBapuTesibHO M3BECTKOBaTb, TO
pe3ynbTaTMBHOCTb canponensa byaeT nosbiweHa. Canponenesble yaobpeHnsa BHOCAT B No4By 1M60 NaoLWwaaHo,
NMbOo TOUYEYHO MeXaHUYECKMM WMAM pyvHbIM cnocobamu. Tak KaK BellecTBa, CoAeprKalimeca B canponene,
MMEIOT CBOMCTBO MeA/IEHHO PacTBOPATLCA, MUTAHWE PAaCcTEHUI NPOUCXOANT NOCTENEHHO U cbanaHCMPOBAHHO.
MpoBeaeHHble WUCCNE0BAHWA MOKas3blBAlOT, 4YTO canponenesble yaobpeHMA B cpegHEM MOBbILAOT
YPOXKalMHOCTb OBOLLEM M 3epHOBbIX Ky/AbTyp Ha 15 %, cogepikaHua caxapa B cBekne Ha 40 %, cnocobcTBytoT
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MOBbILEHMIO YPOBHA 6e/KOB M npoTenHa B nnoaax. Cyxas MyKa M3 canponens MOMKeT MPUMEHATbCA Kak
KOHCepPBaHT A4/1A NOBbIWEHNS CPOKA XpaHEeHMs NPOAYKTOB pacTeHnesoacTsa [1].

C TOYKM 3pEeHUs 3SKOHOMMWYECKOM CTpaTernu, WCNosb3oBaHME canponesied O3HavyaeT MoJjyYyeHue
OFPOMHbIX 06bEMOB 3KO/MIOMMYECKM YMCTOM U HEeZOpPOron Cenbxosnpoaykuuu. dbdeKTUBHOCTb canponens
MHOTOKPaTHO Bbile OPraHUYECKMX U XMMWUYECKMX yaobpeHuin. OTCyTCTBME BpeaHbIX MpPUMEcen, CemsH
COpPHbIX PacTeHUN U ganTenbHocTb 3¢deKTa nocne Of4HOKPATHOrO BHECEHUA AEeNaloT ero YHUBEepPCasibHbIM
ynobpenuem [2].

ABTOpOM npeanaraetca B KayecTBe yAobpeHMAa UCNoab30BaTb KOHUEHTPUPOBAHHbIA  3KCTPAKT
canponens, NoAyYeHHbI Ha OCHOBE PEeCcypcoB MECTHbIX 03ep B NpeanoceBHoM ob6paboTke cemsiH 3epPHOBbIX
KYyNbTyp.

HoBana npeanaraeman TEXHO/IOMMS MOXKET AaTb 3aMeTHbIN 3KOI0rnYecknii addeKT — npeanonaraerca, 4To
0bpaboTka cemsiH 3KCTPaKTOM canponena nocnocobcTByeT HENoOCpeACcTBEHHOMY CHAOMEHUIo cemsaAH
6MONOrMYECKM aKTUBHBLIMW BELLLECTBAMM, A TaKKE MaKPO- U MUKPO3NEMEHTAMMU.

Kak nokasanu npeaBaputesibHble UCMbITAaHUA, Npeaaaraemas TeEXHONAO0MA AacT 601bLLON SKOHOMUYECKNIA
3dpdeKT: 3HaUMTENIbHOE NOBbIWEHME YPOIKAUHOCTU 3KONOMMYECKM YNCTON MPOAYKLUMM NPM MasbiX 3aTpaTtax.
HoBan TexHoNorMa Tak)Ke A4acT 3aMeTHbIN 3KoJIornyecknii apdekT — npegnonaraetcs, 4yto obpaboTka cemsH
3KCTPaAKTOM canponena cnocobcTByeT HENoCpeaAcTBEHHOMY CHAbXeHUo ceMsH 6MONOTMYECKM aKTUBHbIMM
BellecTBaMM, a TaKXKe MaKpo- 1 MUKPO-3/IeMEeHTaMN.

Taknm obpasom, mMccnenoBaHWs MOKA3bIBAlOT, YTO Camnponenu, a TaKXe Mojaydaemble Ha MX OCHOoBe
yoobpeHuna, OKasblBalOT CYLLECTBEHHOE B/MSHWE Ha CBOMCTBA MNOYB M ypoxkak pacteHuin. Canponenu
XapaKTepusyoTca pagomMm crneumduyeckmx CBOMCTB, MPUCYLLMX TONbKO 3TMM NPUPOAHbIM 06pa3soBaHUAM.
OXnpgaemblit coumanbHO-3KOHOMUYECKUMN 3PDEKT U 3HAUYMMOCTb NMPUMEHEHNA KOHLLEHTPUPOBAHHOW BbITAMKKM
canponens  3aKaw4yaetca B pa3paboTke  pekomeHZaumm no  3PPEKTUBHOMY  UCMOJIb30BAHUIO
OpraHOMWHepasbHbIX HAKOMNMAEHWI 03ep B CENbCKOM X03siCTBE. ITO B CBOK o4yepenb cnocobeTeyer
YBEINYEHUIO SKCMOPTA OpPraHUYecKoi NPoAyKUMM U Pa3BUTUIO KOHKYPEHTOCNOCOOHOM, BbICOKO3)PEKTUBHOM
npeanpuHMMaTeNbCKoM aesaTenbHOCTM B cdepe NpoM3BOACTBA OPraHMYEcKon NpPoAyKUMM, YTO B LLENOM
CoAeNCTBYET COLMANbHO-9KOHOMMUYECKOMY Pa3BUTUILO.
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YOK 631.4
M3MEHEHUE ATPOXUMMUYECKUX XAPAKTEPUCTUK NMOYB
ATPOCENTUTEBHOIO NAHALWWA®TA I'. MXKEBCKA
H.T. 3bIKMHa
YOMYPTCKUIM roCcyfapCTBEHHbIN YHUBEPCUTET, I. xKeBcK, PO

AHHOTauMA. B cTatbe npuBeaeHbl PesynbTaTbl MOHUTOPMHIOBbLIX WMCC/AEA0BAaHWUIA M3MEHEHUA arpoXMMMUUYECKUX
nokasaTe/sieil NoYB arpocennMTebHoro naHawadTa r. MxKescKa. YCTaHOBNAEHO CMelLeHMe pAjda NoKasaTenen 3a 20-neTHUi
nepuoa: POCT COAEeprKaHUA MNOABWMMKHbIX CoeguHeHuin ¢ocoopa B 2,3 pasza, NosbllleHMe obuiero KosmuyecTsa
NOrNOLWEHHbIX KaTUOHOB B 1,6 pasa, CHUMKeHWe coaepkaHua rymyca B 1,6 pasa.

KntoueBble cnoBa: arpocenntebHbIl NaHaWwadT, MOHUTOPUHT, FOPOACKME NOYBbI, arPOXMMMSA MOYB, arpPonoyssbl.
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CHANGE IN AGROCHEMICAL CHARACTERISTICS OF SOILS IN THE AGRO-RESIDENTIAL LANDSCAPE OF IZHEVSK
N.G. Zykina
Udmurt State University, Izhevsk, Russian Federation

Abstract. The results of monitoring research of changes in agrochemical indicators of soils in the agro-
residential landscape of Izhevsk are presented. The bias of a number of indicators over a 20-year period has been
established: an increase in the content of mobile phosphorus compounds by a factor of 2.3, an increase in the total
number of absorbed cations by a factor of 1.6, a decrease in humus content by a factor of 1.6.

Keywords: agro-residential landscape, monitoring, urban soils, agrochemistry of soils, agrarian soils.

Co3paHne HacCefleHHbIX NMYHKTOB M FOPOAOB MPUBOAMT K 3HAUUTENIbHBIM MEepecTporKam OKpYKatoLei
cpefapl, CYLWEeCTBEHHO U3MEHSAIOTCA ee XMMUYECKME XapaKTepPUCTUKHK [5].

YpbosKocucteMa Ha TeppuTopuu r. MxkeBcKka Havana cBoe ¢popMMpoBaHME CPAaBHUTENbHO HEAABHO — C
MOMeHTa 06pa3oBaHus ropoga B 1760 roay. C 3TOro BpeMeHM U3HaYabHO PACMONOXKEHHbIE 34€eCb IeCHble
TEPPUTOPUN  HAYa/AM  aKTUMBHO OCBamBaTbCA: BblpybKa Jfeca, co3gaHMe KPYMHOro MCKYCCTBEHHOFO
BOAOXPaHWAMLLA, CTPOUTENLCTBO 3aBoga M T.A4. ITM npeobpa3oBaHMA NPUBEAN K 3HAYUTENbHbBIM
M3MEHEHMAM CYLLECTBYHOLMX 3KOCUCTEM. WMcxoaHble Mo4Bbl OblIM  YHUUTOXKEHbI WAW  CYLLECTBEHHO
TpaHcdopmupoBaHbl [10]. Mpeobnagarowme Ha paccMaTpPUBaEeMon TeppUTOpUM AEepPHOBO-NOA30NAUCTbIE
nouyssbl [2], AarKe NP COXPaHEHUM UCXOLHON MOPGOAOrMN, 3HAYNUTENIBHO N3MEHUUN CBOU arporeoxXmmmnyeckue
XapaKTepUCTUKKM [1]. DTU M3MEeHeHWs 3aTPOHYAM M arponoysbl, cGOPMMPOBABLUMECA B PaliOHaX YaCTHOM
3acTpoiikn. [lonsa arponoys B T. MIMKEBCKe C TEYEHMEM BPEMEHWU CHUMKAETCA, OAHAKO OHW COXPAHATCA A0
HACTOALLEFO BPEMEHM, N aKTUBHO UCNOb3YIOTCA HAace/IeHNEM NA BblpaLLMBAHNA NPOAYKTOB MUTAHUA.

UccnepoBaHMe arpoXMMMYECKUX XapaKTePUCTMK Noys arpocenmTebHoro naHawadra 66110 BbINOAHEHO B
1996-1998 rr. [11]. YcTaHOBAEHO 3HAYUTE/IbHOE CMELLLEHNE UX XapPaKTEPUCTUK OTHOCUTENbHO GOHOBBIX MOYB.
C Lenblo MOHUTOPUHIa COCTOAHMSA NOYB arpocenntTebHoro naHgwadta B 2015-2016 rr. Hamm 6bI10 0OTOBPAHO
45 cmelwaHHbIX NPO6 Ha y4acTKaxX, COXPAHMUBLUMX GYHKLMOHMPYIOLWME arponoyBbl A0 HACTOALLErO BPEMEHMW.
ArpoxMmuyeckne rokasatenn onpegeneHol no [OCTam [3;4;6;7;8;10]. Pe3synbtathl MUccaenoBaHUS
CBMAETEeNbCTBYIOT O  [AOCTAaTOYHO  BBICOKMX  arpOXMMMUYECKMX  MOKa3aTeNAX COBPEMEHHbIX Mo4B
arpocennTtebHoro naHgwadta r. Mxkescka (Tabn. 1).

Tabnuua 1.
PesynbTaTbl MccnenoBaHMA NOYB arpocenmTebHoro naHgwadTa
i ‘ 5 Moo i K | Moo i P
008U 008UM
PHe v % UNCHBIT UMHCHbIL Copo %
MMosb/100 2 rnoyssi
me/Ke

1996-1998 6,8 +0,03* 1,2+0,10 | 19,0£0,82 | 93+0,6 250+13 303+13 8,4+0,33
2015-2016 6,6 £ 0,07 1,06 £0,12 | 29,5+1,6 95+1,1 286 + 25 695+ 74 5,2+0,41

p 0,004 0,483 0,000 0,128 0,211 0,000 0,000

* M £ m — cpefHee U CTaHAAPTHaA owmMbKa cpeHero.

OHVM WMMEeIT HEeNTPaNbHYD pPeakuMio cpeabl, HU3KY T[MAPOJUTUYECKYIO KUCAOTHOCTb, CcpeaHee
KO/INYEeCTBO MNOrNOLWEHHbIX KaTWMOHOB, BbICOKYIO CTeNeHb HacCbIWEeHHOCTU OCHOBaHWAMMU, MNOBbIWEHHOe
CoAep’KaHNEe OPraHUYECKUX BELLECTB, @ KOJIMYECTBO AOCTYMHbIX PacTeHUAM coeanHeHu pocdopa n Kanusa
OYeHb BbICOKO.

CpaBHeHME XapaKTEPUCTMK Mo4yB naHawadTa € [AaHHBIMW MpeablaylimMX WUCCAefOoBaHUI  BblABUIO
OOCTOBEPHOE M3MEHEHME psaa NoKasaTenen (Tabn. 1).

O6meHHas KMCNAOTHOCTb NO4YB naHAawadTa B cpeaHEM cHu3unack Ha 0,2 en. pH. 3Tto morno 6bITh
cneAcTBMEM WUCYE3HOBEHMA M3 BbIOOPKM No4YB HamMbonee cTapbiX Y4aCTKOB M yBenunyeHue ponau bGonee
«Mmosogbix» arponoys. O4HaAKO CpaBHeHWe MOKa3aTesnen O4HUX U TEX Ke TePPUTOPUI 3a UCTEKLlee Bpems
NMoKasano noBbilleHWE KUCAOTHOCTK BnoTb A0 0,7 ea. pH (MMKpopailoH «BOCTOYHbIM Mocenok»). Takum
obpasom, cHukeHue pH 310 06WaA TeHAeHUMA AnA no4ys arpocenutebHoro naHawadTa r. MKeBCKa.
AHaNOrMyHaaA TeHAEHUUA OTMeYeHa ONA OpraHMYecKMxX BeLLecTB: CcpefHee KOMNYeCTBO rymyca B AaHHbIX
no4sax cHU3MAochL B 1,6 pasa.
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Ons nouys arpocenutebHoro naHawadrta yxe B 1996-98 rr. 6bII0 OTMEYEHO BbICOKOE cogepikaHue
JocTynHoro pacreHuam ¢ocdopa (303 mr/kr), B 13,7 % arporeHHbiX MOYB €ro COAEp}KaHWe NPeBbICUNO
250 mr/kr. Jona no4s ¢ o4eHb BbICOKMM codepikaHnem pocdopa B 2015-2016 rr. 3HauMTEIbHO BO3POC/Ia — A0
60 %. MaKkcuMmanbHble 3Ha4eHuA Bblian 3a npegensl 2000 mr/Kr nouysbl, a cpegHue 3HadeHusa B 2,3 pasa
npeBbIWaT Npeaplaywme pesynbtaTtbl. MoBbileHWe cogepykaHma coeaunHeHnin docdopa B mccreayemblx
noysax CBfi3aHO, B MepByl0 ouyepedb, C BHECEHMEM MWHEepPasnbHbiX yaobpeHuin. BHeceHMe MaKpo- U
MWKPO3/IEMEHTOB B arporeHHble Mo4YBbl BO MHOromM OOYC/NOBWIO POCT KOAMYECTBA MOT/IOWEHHbIX MOYBOM
KaTMOHOB (B cpegHem B 1,6 pasa).

MoyB C BbICOKOM CYMMOM MOrMOLWEHHbIX OCHOBaHMIA B 1996-98 rr. 6bi10 nvwb 10 %, a B HacToswee
Bpema ux 51%. Takue XapaKTepUCTUKM MouYB arpocenntebHoro naHawadrta, Kak rMAPOAUTUYECKas
KUCAOTHOCTb, CTEMEeHb HAcCbILWEHHOCTM OCHOBAHUAMU U COAEPXKAHWE Kanva 3a npoweawnin nepuos
[OCTOBEPHO HE U3MEHUNUCD.

Taknm o06pasom, cpaBHEHWE arpoXMMMYECKMX rOoKas3aTenei COBPEMEHHbIX MOYB arpocenntebHoro
NaHawadTa ¢ pesyabTaTamu Npeaplaywmx nccaenoBaHniA BbIABUAO, YTO PAL UX XapaKTEPUCTUK AOCTOBEPHO
n3mMeHuaca. OnAa AaHHbIX TEPPUTOPUIA TUMMUYHO MOBbLIWEHWE KUC/IOTHOCTU, HO B npeaenax HenTpasibHOM
peakuumn cpedpl. 3HaUYUTENbHbIN POCT coAep)KaHuAa noasuKHbIX dopm ¢ocdopa (Ao 2,5 r/Kr noussbl),
CBA3aHHbIA C HepauMoHaNbHbIM BHeceHMem ¢ochopHbIX yaobpeHuin. OHM, B oT/iMuMe OT 6O/bLUMHCTBA
a30THbIX M KaNMWHbIX, OTHOCATCA K Ma/iopacTBOPUMbIM U He UCMOAb3YIOTCA pPacTeEHMAMU 3a OAUH
BEreTaTUBHbIN Ce30H. KosnyectBo rymyca B Mno4yBax arpocesMtedbHoro naHgwadta nNpu 3TOM CHU3M/OCH,
BEPOATHO, M3-3a NPeAnoYTEHUSA OpraHUYEeCcKUM yaobpeHMaM MUHepanbHbIX. B TOM YMcne n no sTon NpuunHe
B No4yBax naHAWwadTa NoBbICMIOCL 0bLLEe cogepKaHne KaTUOHOB.
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CEKUMUA:
PACTEHMA B YPBAHU3UPOBAHHbIX 3KOCUCTEMAX

YOK 574
BIMAHUE AHTPOMOrEHHOM HATPY3KU
HA YPOBEHb MUITMEHTOB ®OTOCUHTE3A B JINCTbAX UBbI
O.A. ArapoHoBa, C.B. ApremeHKO
TIOMEHCKMI rocyAapCTBEHHbIN YHUBEPCUTET, . TIomeHb, PO

AHHOTaUMUA. N3y4eHOo BAUAHWE aHTPONOreHHOM Harpy3kun Ha ypoBeHb MUIMeHTOB GOTOCMHTE3a B IMCTbAX UBbI B
ropoge TiomeHu. C TOMOLLbIO CNEKTPOPOTOMETPA U3MEPACA YPOBeHb xopodunna A u b, KapoTmHomaos. MokasaH
YPOBEHb HEraTUBHOIO BAUAHMA 3arpA3HEHNA B OTAENbHbIX palioHax ropoaa.

Kntouesble cnoBa: 1Ba, aHTPOMNOreHHasn HarpysKka, $oToCUHTES, MUrMEHTBI.

THE INFLUENCE OF ANTHROPOGENIC LOAD ON THE LEVEL OF WILLOW LEAVES PHOTOSYNTHETIC PIGMENTS
A.D. Agafonova, S.V. Artemenko
Tyumen State University, Tyumen, Russian Federation

Abstract. The effect of anthropogenic load on the level of willow leaves photosynthetic pigments in Tyumen was
investigated. The method of spectrophotometry was used to show the level of the chlorophylls A and B and of
carotenoids. The level of negative influence of pollution in some areas of the city is shown.

Keywords: willow, anthropogenic load, level of photosynthesis pigments.

TioMeHb — aKTMBHO Pa3BMBatOLWMIACA FTOPOA, Ha CTaAMM SKOHOMUYECKOTO U TEPPUTOPMANbHOrO pocTa. Kak
NpaBua0, 3KOHOMWYECKMIA W MPOMbIWAEHHBIM POCT COMPOBOXAAETCA YXYALEHUEM 3KONOTMYECKOM
obcTaHOBKM. Kak npaBuio, cBoeBpeMeHHOE NPUHATME Mep NO CTabuamsaunmn KoMGOPTHOM ANA KU3HW cpesbl
CBA3AHO C yBE/IMYEHMEM 3€1EHDIX 30H U BbIABIEHMEM PAaNOHOB HanboNbLLErO aHTPOMNOFEHHOIO Npecca.

Hanbonee 3HaUMMbIM 419 MHOTUX FOPOAOB MCTOYHMKOM 3arpsA3HEHMA ABAAETCA aBTOTPAHCNopT. busHec-
palioHbl, @ TaKXKe KPYMHble XWable 3aCTPOMKW, PaACMOOKeHbl KaK NpPaBuao b6auxke K UEeHTpY ropoaa, 4vTto
€034aéT 60/blY0 NAOTHOCTb KaK NErKoBOro, TaK W Fpy30BOro TpaHcrnopTta. C KaXKablM rofomM KOAMYEeCTBO
aBTomobuneit Ha Aoporax PacTéT, YTO 3acTaBAAeT PaClMpPATb CYLLECTBYHOLWME M MNPOKAaAbIBaTb HOBble
TpaHcrnopTHble Nyt [1]. Becb dopmupyowminca obbEM 3arpA3HeHMA 3aTparMBaeT Bce cdepbl HKUIHU:
BO3A4YLIHYO, BOAHYO, noyBy. Posib pacTeHnin B noagepraHnm ctabunbHOCTM ypboskocuctem ocobo BakHa.
Tak, Hanpumep, NpeacTaBUTENIN UBOBbLIX MOIOWAOT CPABHUTENBHO H6O/bLUIOE KONMYECTBO KCEHOOMOTMKOB.
MoBblWeHHOE coAepKaHMe B MOYBE M BO3AYXE TOKCUYHbIX XMMWYECKUX BELLECTB MPUBOAUT K Tnbenu
PacTeHURN, CHWMXKEeHUIO UTOMACChl, MPOAYKTUBHOCTM, COKPALLEHWIO CPOKOB Beretaumu, W3MeHEHUAM
KOJIMYECTBEHHOTO COCTaBa XMMUYECKUX SN1EMEHTOB pacTeHuit [2].

MBa sABAAETCA YHWUKANbHbIM OWONOrMYECKMM WMHOMKATOPOM, MNOCKOJ/IbKY CMNOCOBHa aKKyMynMpoBaTb
3arpAsHALWME BELWECTBA HE TO/IbKO M3 NOYBbI, HO U U3 3aTONAAEMbIX TEPPUTOPUIA U BOJOEMOB. HakonneHne
BELLECTB HE MOMKET He 0TPa3nTbcA Ha MopdoPU3M0IOTrMUYECKUX NOKa3aTensx pacteHnin [3].

B paboTe ucnonb3oBasincb MeToAbl onpeaeneHns KOHUEHTPALUUM NUTMEHTOB POTOCMHTE3A B JINCTbAX
uBbl. MaTtepman 6bl1 cobpaH B HECKOJIbKMX paliOHax ropoga C pa3HbIM YPOBHEM TEXHOFEHHOW HarpysKku:
LWkona Ne 64, yn. Makcuma lopbKoro, “3enéubiii 6eper”, ficHasa nonsHa, [auym (OayHbiA KOonepaTuUB Ha
MoOCKOBCKOM TpaKTe), paioH MNnexaHoBo.

KonnyectBo gepeBbeB € KaxKAoro yyactka coctasmno: LLkona Ne 64-8, yn. Makcuma [opbkoro — 8,
“3enéHblit 6eper’— 7, AcHaa nonaHa — 7, paioH MNnexaHoBo — 5, Aaum — 4. C Kaxkgoro aepesa 6b110 cobpaHo
no 5-6 nucrbes.

[na onpefneneHna KOHLEHTPaUMM NUrmMmeHToB GOTOCMHTE3a HaBecKy 100 mMr 3eneHOM 4YacTU Kaxporo
pacteHua pactupann B dapdopoBoi cTynke ¢ aobasneHmem 6esBogHoro cynbdata Hatpms Na,SO, Ao
06pasoBaHMA 04HOOH6Pa3HOro 3e1eHOBATOro NOPOLLKa. B cTynKy npuaneanu 8 mn 96 % stmnosoro cnmpTa. B
HaZ0CaA0YHON MUAKOCTU ONpeaenann KOHLEHTPAUMo MNUIMEHTOB (OTOCMHTE3A Ha cnekTodpoToMeTpe.
CHMManM NoKasaHmA Npu AanHe BOJIHbI 662, 644, 440 Hm.

PesynbTatbl u 06cykaeHve. [lNpoBeaéHHble UCCNef0BaHUA MOKasaaW, 4YTO YpPOBEHb MUIMEHTOB
$OTOCMHTE3a CUIBHO BapbMpyeT B 3aBMCUMOCTM OT MeCTa NpomnspactaHma opraHmama (puc. 1.).
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KoHUeHTpauua NMrmeHToB GpOTOCMHTE3a B paiioHax ropoda TIOMEHM C pa3HbIM YPOBHEM aHTPOMOreHHOM
HarpysKku

B AaHHOM c/iydae paccmaTpmuBanumcb Tpy nUrmeHTa: Xnopoounn A, Xnopodunn b, a TakKke KapoTUHOMAbI.
Bce nepeyncnieHHble MUITMEHTbl BbICTYNalOT He TOJIbKO B KayecTBe BELECTB, Y4acTBYIOWMWX B npoLecce
$OTOCMHTE3a, HO M KaK 3N1eMEHTbI 3aLLMTHOM pPeaKkumMmn pacTeHMA Npu cTpecce.

Hanbonee BbICOKUI YPOBEHb MUIMEHTOB OTMEYEH B paloHe “3eneHblit 6eper”, 4To cBA3aHO HE TONbKO C
BbICOKMM YPOBHEM NJIOTHOCTM aBTOTPaHCNOpTa, paboTatolero He TOIbKO AR ABUMKEHWA, HO U KBXONOCTYHO»
BO BPEMSA OXWAAHWA.

Bo BCex OCTafbHbIX C/Ay4YasX YpOBEeHb NMUIMEHTOB (GOTOCUHTE3A HUIKE, UYTO YKA3blBAaeT Ha MeEHblUMi
YPOBEHb TEXHOreHHOW Harpysku. Haumbonee “YnmcTbim” MOXMKHO HasBaTb palioH «J[laum», rae ypoBeHb
HaKOMNEHMA TOKCUYHbIX 31EMEHTOB B MOYBE U APYrMX Cpedax MUHUMANEH. ITOMY CNOCOOCTBYIOT HE TONbKO
HW3KasA NJIOTHOCTb NOTOKA aBTOTPAHCMOPTA, HO TaKKe M BaaronpuATHan po3a BETPOB.

BbiBOAbI:

Cpeaun vccnegyemblx panoHOB Haubo/blliana aHTPOMOreHHan Harpyska oTMeyeHa B palioHe “3enéHblit
6eper.

KoHueHTpauma nMrmeHToB GpOTOCUHTESA ABNAETCA XOPOLWMM UHAMKATOPHbIM NPU3HAKOM AN1A BblSBAEHUS
KOMMIEKCHOTO 3arpsasHeHns ypbosKkocucTem.

Cnm1coK anTepatypbl
1. TtoMeHb: coXpaHeHue 3K010rMmM B npolecce MHAycTpuanusaummn / Greenologia.ru [9nektpoHHbIn pecypc]. — URL :
http://greenoclogia.ru/eko-problemy/goroda/tyumen.html (aata o6pawerua 31.01.18).
2. NlykuH, O.A. OCHOBHbIE NCTOYHUKM 3arpasHEHMsA aTMOCdepbl U BELLECTBA, BAUAIOLLME Ha 340p0Bbe necos [Tekcr] /
O.A. NlykuH, O.6. MeseHuHa // ArponpoaoBosibcTBeHHan sKoHoMmKa. — 2016. — Ne 9. — C. 69-77.
3. AxmagynnuH, P.LL. OcobeHHOCTM pocTa accMMUAALMOHHOro annapata MBbl 6enoli (Salix alba L.) B ycnosuax
3arpasHenusa [Tekcer] / P.LLU. AxmagynnuH, I'.A. 3aiues // U38. Camap. Hayy. ueHTpa PAH. —2013. —T. 15. — No 3(1).
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YOK 711.168:635.921
HOBbIE METOAbl O3ENEHEHUA NMPU PEHOBALIMN3AAHWNIA N COOPYXKEHUIA
B YCNNOBUAX HUXKHEIO NOBOJ/TXKbA
H.B. babakaneHko, A.B. TepellKuH
CapaToBCKMI rocyAapCTBEHHbIN arpapHbIi yHuBepcuteT um. H.W. BaBuaoea, r. Capatos, PO

AHHOTauMA. PaccmoTpeHbl nMpuMmepbl peHoBauuu 34aHuii B ropogax CapaToB u DHresbc, npoBefeHa OLUEeHKa
KayecTBa O3e/IeHeHUs Mpuaeralolwmx Tepputopuin. CaenaHbl BbiBOAbl O HEOBXOAMMOCTM MPOBEAEHUA UCCIed0BaHUA
BO3MOXXHOCTM MCNONb30BAHUA KPbILLHOMO 03e/1eHEHUS.

KntoueBble cnoBa: peHoBaLMA 30aHUI, KPbILWHOE 03e/1eHEHUE, Pa3BUTME TOPOAA, SKOOTMYECKME YCN0BUA.

NEW METHODS OF GARDENING AT THE RENOVATION OF BUILDINGS
AND STRUCTURES UNDER THE CONDITIONS OF THE LOWER VOLGA REGION
N.V. Babakalenko, A.V. Tereshkin
N.I. Vavilov Saratov Agrarian University, Saratov, Russian Federation

Abstract. Examples of renovation of buildings in the cities of Saratov and Engels were considered, and an
assessment of the quality of landscaping of adjacent territories was carried out. Conclusions are drawn on the need to
conduct a study of the possibility of using roofing gardening.

Keywords: renovation of buildings, roofing gardening, development of the city, environmental conditions.

C TeyeHnem BpemeHMu CcTapble 34aHMUA U COOPYIKEHUA YTPauUMBAIOT CBOKO aKTYyaNbHOCTb, UX Ha3HayYeHue
nepectaeT 6bITb BOCTpeboBaHHbIM. CHOC TakUX 34aHUN He Bceraa uenecoobpaseH. NMpobnemy ganbHelwero
MX WCNO/Nb30BaHMA CcnocobHa pelwnTb peHoBaLMA 343HWA, KOTOpas BKAOYAeT B cebA PEKOHCTPYKUMIO
06BbEKTOB, MX AaNibHENLUYO aganTauunto Noa Kakue-nmbo HyKapl [4].

B pe3synbtaTe peHOBaUMM 34aHMI, 3a4aCTyI0 YHUYTOXKAETCA Npuaeratowan 3eseHas 30Ha, Y4To narybHo
CKa3blBaeTCA HA 9KONOrMYECKOM COCTOAHUM ropoaa.

Ha Ttepputopuax r.CapatoBa M r.JHrenbca Oblia nNpoBeAeHa 4YaCTMYHAA MAM NOJIHAA pPeHOBALMA
NPOMbILAEHHbIX 34aHUI. B pe3yanbTaTemMHOrMe 3aBogbl U 3abpoLleHHble CTPOEHUA NPEBPATUANCL B TOProBble
LEeHTpbl, cynepmapkeTbl, a NJ0LWAAKN, KOTOPble UCNO/b30BAAUCL ANA Pa3MeLLeHUA TEXHUKKU, MmaTepuanos
OTBeAEeHbl AN XUNULLHOTO CTPOUTENLCTBA. TaKMe Npumepbl FOBOPAT O TOM, YTO NPU NPOBEAEHUM PEeHOBALLUN
MOYHO YaCTUYHO YBENNYNUTb YPOBEHb O3€/1EHEHNA TOPOAOB, NPO6AEMA KOTOPbIX ABAAETCA OYEHb aKTya/IbHOM
AnA ux xutenen [2].

B HacToALlee Bpema cywecTByeT Npobiema HEXBATKM 3e/IEHbIX HAaCaXKAEHUN B KPYMHbIX ropoaax, B TOM
yncne B Capartose. 3esieHble TEPPUTOPUMN 3aCTPAMBAIOTCA HOBbIMM AOMAMU U TOProBbIMU LieHTpamu. M3-3a
HexBaTKM 3e/1eHbIX HAaCaXXAEHWUIN yXyALWAETCA SKON0TMYEeCKan CUTyaLmsa B ropoge.

B cBA3M CO CNOXMMBLUENCA CUTYyaumeih B ropoge, HeobxoauMMo BbibpaTb HOBble CNOCODObLI 03eNeHEeHUs
30aHUN U COOPYKEHWUN, NoABepPKeHHbIX peHosauuu. Heobxoammo nposecT obcnepoBaHue TeppuUTOpuUi
3[l@aHWNI NOCNe peHoBaLuu.

He Ha Bcex TeppuTOopuAX OCTanuUCb NAOLWAAM, NPUrOAHble ANA O3eNeHeHuA, OAWH U3 BapUaHTOB —
MCNONb30BaHWE KpPbIW 343aHUNA, KOTOPbLIMA LUMPOKO NPUMEHAETCA B 3amafHbIX CTPaHax, 0COBGEHHO B CTpaHax
toro-BocToka (AnoHua, Manaisusa), Ho YacTMYHO ecTb B MonnaHauu, FepmaHuMn. 3TO O4HO M3 HAMpaBAEHUN
peHoBaLMM — UCNOb30BaHME NPOCTPAHCTBA KPbIW A1A CO34aHNA 3eneHblXx 06bekToB. OueHb YacTo npobaema
BO3HMKAET MNpU OCBOEHUU TEPPUTOPUM B BMAE TOProBbIX MAoWanen. Tam ypoOBEHb O3e/IeHEHUA ABHO
HepocTaTodeH. HeobxoaMmo paccmoTpeTb AaHHYO NPO6aEMY U PeLLNTb, YTO MOXKHO CAENATb B CIOXKMUBLUENCS
CUTYaUNKN o5 TaKMX OOBEKTOB.

B KauectBe 06beKTOB UccnenoBaHMa Hblv BbibpaHbl TakMe TOpProBble LEeHTPbl, Kak T, « Mol HOBbIN» U
«AwaH», «Tpuyme — Monn», «OpanxeBbit», «Tay lanepesa», «Popym» u «Mobega nnasza», «Jlmgep».
YpoBeHb 03e/ieHeHMA AaHHbIX 0OBbEKTOB HeaocTaToveH. B TOProsbix LEHTPax OTCYTCTBYIOT O3e/IeHEHHble
MecCTa 1A OTAbIXa, ANA HUX He OTBeAeHbl CBOOOAHbIE TEPPUTOPUM, NPUIErAOLWas K 34aHUAM TeppUTopUA
3aHATa NapKoOBKamu. He Ha Bcex 34aHMAX BO3MOXHO CO3[aHMe Caf0B Ha Kpbilwe, HO MOXHO UCMNO/b30BaTb
MHTEepbep NOMELLEHUI 1 cO34aTb Tam 3MMHUI caa. Ha Kpbiwe TL, «Mobeaa nnasa», «Tay lNanepesa», «Popym»,
«OpaHXeBbI» U «J/lngep» ectb BO3MOXHOCTb KPbILWHOFO O3e/IEHEHUA, TaK KaK KpPbIWK CMPOEKTUPOBaHbI
Takum obpasom, YTO MOryT BblHECTM NoAobHOro poaa Harpysky. Kpbiwa TL, «Moli HOBbIM» He BblAgPXKUT
AONOMHUTENbHBIX HAarpy3oK. OHa caenaHa NporpeBaemoit oA TaAHUA CHera, a eCAn HaKpbITb KPblWy C/0eM
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03e/1IeHeHNA, TO HAPYLUUTCA TENIOM30NALMA U KPbIA MOXKET 06pyLINTbCA MO BECOM CHera. Mcnonb3oBaHue
MHTEpbepa He COo34acCT HUMKAKUX npobnem. Takmm o6pa3som, BMECTO KpPbILWHOMO O3e/IeHeHMAB Mpeaenax
peHoBauum byaem paccMmaTpmMBaTb CO34aHUE 03e/1eHEHHOTO NPOCTPAHCTBA BHYTPM TOPrOBbIX KOMM/IEKCOB.

MoMnMO TOProBbIX LEHTPOB Aas obcnesoBaHUsA Oblv BbIOpPaHbl TakMe KU/ble KOMMIEKCbl, Kak KK
«J1asypHbIi», «MNbUHCKMNY, «AMalika 3», MUKpopanoH «3Be3ga», KK «Kannnco», «3ronct», «YepemywKmy,
«EBponenckuminy, «Kypasamn», «Masx».

B pesynbTaTe 6blia BbifiB/IeHa HEXBATKA 3€/1€HbIX HACaKAEHWIM Ha KaXKAOro KUTeNs MHOrO3Ta*KHOro
aoma. lNpugomoBaa TeppuTOpMA He paccuMTaHa Ha 6onbwoit obbem nwoaen. 3eneHble HacaKaeHUs
BblCa)K€Hbl Ha HebO/blUMX Yy4yacTKax M He crnocobHbl obecneynTb AOCTAaTOYHYHD OYMUCTKY BO3Ayxa OT
3arpsA3HEHUN, LWYMOBYIO 3aLMTY M MecTa ANA NPOry/JKM U TUXOro OTAbIXa B NpupoaHon cpeae. HoBOCTpoOMKM
NPOEKTUPYHOTCA C YY4ETOM AOMNOAHUTENbHbIX HArPy30K Ha Kpblwy. TaKKe, BCe KPbIWW UCCAeAYEMbIX KUMbIX
OOMOB ABAAKOTCA OAHOCKATHbIMW, YTO MO3BO/SIAET 6OecnpenAaTCTBEHHO pPa3MecTUTb Ha HUX 3e/eHble
HacakAEeHUAN OpPraHM30BaTb Ha HUX TEPPUTOPUN HebosbluMe cadbl. ITO KapAMHANbHO M3MeHUN0 Bbl 06AKK
TOProBbIX LEHTPOB B NYYLLYIO CTOPOHY. 3UMHUI caf Ha Kpbille NpuUBAeYeT NoceTuTeNei Takux 3aBeAeHni 1
obecneunT oTAbIX CPeam KMBbIx pacteHuin [1].

ACCOPTMMEHT pacTeHMn, NOAXOAALMX ANA AAHHOIO BUAA 03e/1eHEeHMA, MOXKEeT COCTOATb U3 HebOobLLMX
AepeBbeB, KYCTapHWMKOB, JIMaH, pPa3/IMYHbIX TPaB M LBETOB, MPOM3PACTAOWMUX B YCAOBUAX KaMmaTa
MoBoONXKCKOrO pervoHa. Ha gaHHbIi MOMEHT acCOPTMMEHT BK/OYAeT Takue BUAbl, Kak: bepesa nosucnas
(Betula pendula), pabuna obbikHOBeHHas (Sorbus aucuparia), cnupes AnoHcKan (Spiraea japonica), BUHorpag,
OEBMUNIM  NATUANCTOYKOBLIN  (Parthenocissus quinquefolia), ounMToK BUAHBLIN (Sedum spectabile), Ho
aCCOPTUMEHT €ro HyHO pacwupAatb. [MosTomy Bonpoc TpebyeT AanbHelwen npopaboTKM U BblACHEHMUS,
KaKkue BuAbl elle noaxoaar ans AaHHOro Tuna oseneHeHns. OCobeHHO KenaTenbHbl Takue BUAbl, KOTOPbIE B
3MMYy YXOOAT B 4YacTMYHO OO6JUCTBAEHHOM COCTOAHMU. MOXHO WCNOAb30BaTb C/eayolwme BUAbI:
MOX¥KeBeNbHUKM (Juniperus), 6apBuMHOK Manbliii (Vinca minor), xuBy4dka nonsydas (Ajuga reptans), BuptoumHa
obblKHOBeHHan (Ligustrum vulgare) [3].

Takum o6pa3om, NCMOJIb30BAHNE KPbILHOIO 03eN1eHEeHNs ABAAETCA BaXKHOM Npobnemoin, HO ANA YCI0BUMA
pernoHa oHa npopaboTtaHa cnabo.

HeobxoamMmo pewnTs cregytowme 3a4aum:

- KaK YCU/IUTb KOHCTPYKLMW 34aHUI NOA KPbILWWHOE 03e/IEHEHME;

- KaK OpraH1M30BaTb NOABEM Ha KpbiLly

- noabop accopTMMEHTa, TEXHONOIMA pasmelleHMA (KOHTeMHepbl C BO3MOXKHOCTbIO NepemelleHusa, nnbo
YKECTKUE CTPYKTYpbl).

Cnucok nutepaTtypbl
1. Asaposa, O.B. Cpegoobpasyowme dbyHKUMM HacaxkaeHuii / O.B. AsapoBsa, A.B. TepewkuH, O.B. Conosbésa // BecTHUK
CrAY.—2014.—Ne 4. -C. 7-8.
2. KoxkyxoBa, E.C. Bo3amoKHble Hanpas/ieHUsi peHOBaLMK NPOMbIL/IEHHbIX NPeANPUATUIA B YCNOBUAX HUMKHEro MoBOJIKbA
/ E.C.KoyxoBsa, A.B.TepewkuH [/ Martepuanbl YertsepToit Bcepoc. KoH}. no wutoram Hayy.-uccnegd. u
npousBoacTBEHHOMN paboTbl cTyaeHToB 3a 2014 rog : ¢6. cT. — Capatos : Byksa, 2015. — C. 45-49.
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BUA0BOM COCTAB U COCTOAHUE AEPEBLEB U KYCTAPHUKOB LLEHTPA/IbHOM YACTU r. UBAHOBO
E.A. bopucosa
MBaHOBCKUI rocy4apcTBEHHbIN YHUBEPCUTET, I. UBaHOBO, PO
floraea@mail.ru

AHHOTaumsa. MNpuBoAATCA AaHHble O COCTaBe AeHApPOodNOopbl LEeHTpaabHON Yactm r. MeaHoso. K 2018 r. 6bin10
oTMeYeHo 56 BMAOB ApeBecHbIX pPacTeHWUI, OTHocAWMXCA K 2 oTgenam, 26 cemeicteam, 36 pogam. KpaTko
0XapaKTepM30BaHO COBPEMEHHOE COCTOAHME APEBECHbIX HACAXKAEHWUN.

KntoueBble cnoBa: o3esieHeHWe ropoaos, aeHapodnopa, r. MsaHoso

COMPOSITION AND STATE OF TREES AND SHRUBES SPECIES OF THE CENTRAL PART OF THE CITY OF IVANOVO
E.A. Borisova
Ivanovo State University, lvanovo, Russian Federation

Abstract. Data about dendroflora of the Ivanovo city are given. The present dendroflora is comprised of 56 vascular
plant species which belong of 2 classis, 26 families and 36 genera. The current state of arboreal planting is briefly
described.

Keywords: dendroflora (arboreal flora), city of lvanovo.

MBaHOBO — 06n1acTHOM LLEeHTP MBAaHOBCKOM 06/1acTM, KPYMHbIM NPOMbILIEHHbIN TOpod, BMecTe C Tem
[0CTaTOYHO 3e/eHbin (naowaab ropoga coctasnnet 10100 ra, naowagb 3eneHbix HacaxaeHuin —2215,9 ra). B
ropoae umeetca 3 napka, Co34aHHble Ha OCHOBE eCTeCTBEHHbIX IECHbIX MAaccuBoB, 74 ckeepa, 9 bynbBapos.
HauuHas c 2005 r., cneumanbHo 06cneaytoTca pasinyHble paitoHbl ropoAaa, U3yveHa aeHapodaopa ropoacKmx
napkos [4; 5], cagos [7], oTHOcALWMXCA K 0060 OXpaHAEeMbIM NMPUPOAHBIM TEPPUTOPUAM, 3 TaKKe Pas3UYHbIX
MUKPOpPaloHOB.

Ocobyto ponb UrpatoT 3e/ieHble HacaKAeHUs LEeHTpanbHOM 4acTu ropoga, nostomy B 2015-2017 rr.
cneumanbHO M3y4yanca BUAOBOKM COCTAB APEBECHbIX PACTEHMI Ha yauMLaX, NAOLWAAAX U CKBEPaAX LLeHTpanbHOWM
YyacTu ropoga.

OueHuBanocb obuiee COCTOSHUE [AEKOPaTUBHbIX [EpPeBbeB WM KYCTAPHMKOB, WX KU3HEHHOCTb,
OEKOPaTMBHbIE KayecTBa, Ha/iMuMe MeXaHUYECKUX MOBPEKAEHMUM, NOpaXKeHWU HAaKOMbIMU-BPEAUTENIMU U
naToreHHbIMM rpnbamu.

B pesynbTaTe nccneaoBaHWii B 03e/1IEHEHUN LEHTPaAbHOM YacTu . MBaHOBO 6bino BbiABAEHO 56 BUAOB
OEKOPaTMBHbIX APEBECHbIX PacTeHWI, KOTopble OTHOCATCA K 2 oTgenam, 16 cemelictBam, 36 pogam.
lonocemeHHble NpeacTaBaeHbl Bcero 5 Buaamum. PesynbTatbl MCCef0BaHUIt BUAOBOrO cocTaBa AeHAPodN0pbI
CKBEpPOB NpuBeaeHbl B Tabanue.

boraToe BnaoBoe pasHoobpasme oTMeYeHo B CKBepe y 34aHma Coto3a NpPoMbIWAeHHMKOB (26 BUAOB), B
TOM u4Mcie 34ecCb MPUCYTCTBYIOT peaKMe B O3e/IeHeHUM Tropoaa [ApeBecHble pacTeHus (Berberis
thunbergii,Chaenomelis japonica Salixal ba var. vitellina). PasHoobpa3eH BWAOBOM cocTaB geHapodaopsl
CKBEPOB Y *Ke/e3HOAOPOXKHOro BOK3ana, obnactHon 6MbnnmoTekn u naowagm Pesostoumn, raoe oTMeyeHbl
KpynHble rpynnbl KpacusouseTywmux Malus domesica, Padus avium, P. pensylvanica, Syringa vulgaris, S. Villosa
W MHOTWe Apyrue BUAbl.

B uenom B aeHapodnope LEHTPaNbHOM YacTh r. UBaHOBO AOMMHUPYIOT MHTPOAYLMPOBaHHbIE BUAbI (39
BMAOO0B, 69,6 %). ITO XapaKTepHo M Ansa Apyrux ropogos obnactu [1; 6] u mHorux ropogos Poccum [9; 10].
BONBLWWHCTBO MHTPOAYLMPOBaHHbIX BMAOB (71,1 % OT obuwero yMcna MHTPOAYLLEHTOB) €XKerogHo LBETYT,
NPoAYyUMPYIOT CEMEHA WM [AlOT CaMOCEB, HEKOTOpPble BUAbl PAa3MHOXKAOTCA BereTaTMBHO, OAIOT KOPHEBYHO
nopocnb.

Cpean pasHoobpasua 6OAPbILHUKOB B 03e/IeHEHUM LEHTPaNbHOM YacTu . MIBAHOBO OTMEYEH TOJIbKO
oauH Bua, — Crataegus altaica Lange. (C. korolkoviil. Henry; C. Russanovii Cin.), B TO BpeMa Kak Ha TeppuTopuu
ropoja BbisiBfieHo 12 pa3nunuHbix BUAoB [2]. BeaeH Buaosoi coctas us (4 Buaa), Tononeii (3 suaa), KnéHos (2
BMAa), cnupeli (2 Buaa), bapbapucos (2 Buaa).
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Tabnvua
BuaoBsoii coctaB AeHApodaopbl CKBEPOB LieHTpa . MBaHOBO

Ne Ha3sBaHue cKkBepa Mnowappb, ra Yucno supgos
1 CkBep y UTXTY 0,3 16
2 CkBep y obnactHon 6ubanoTtekmn 0,4 20
3 Ckeep y MslMY 0,4 12
4 Ckeep CTpouTeneit 0,7 7
5 CkBep y 34aHnA Coto3a NPOMBbILWIEHHUKOB 0,5 26
6 CkBep HanpoTMB BBeaeHCKOro MoHacTbIpA 0,2 13
7 CKBep Ha nnowagm NeHKnMHoM 0,6 15
8 CKBep y enesHo40pOoXKHOro BOK3ana 1,3 23
9 CkBep Ha na. Pesontounun 1,6 21
10 CkBep Ha na. A.C. MywKnHa 1,6 17
11 Ckeep A. lopennHa 0,2 5

AHanM3npys BUAMMbIE NOBPEKAEHMA AEKOPATUBHBIX PACTEHMI, CBA3aHHblE C 3arpA3HeHWem BO3A4YyXa,
NnoYB U APYrMmu HebnaronpusaTHbIMW GaKTopamu, BblI0 YCTAHOB/IEHO, YTO CPEAW XBOMHbIX NOPOL, CUbHO
nopakatTca MmecTHble BuAabl (Pinus silvestris, Picea abies, Juniperus communis), 6onee ycTon4YMBbI
nHTpoayueHTbl (Juniperuss abina, Picea pungens, Thuja occidentalis). Cpeay UBETKOBbIX PacTeHUI
HeyCcToMuMBbIMM K ycnoBusm . MBaHOBO OKasanucb Takue BuAabl, Kak Betula pendula, Tilia cordata,
T. platyphyllos, Uimus pumila, Padus maakii v gpyrue.

MHorMepacTeHUABLEHTPEropoacHMAbHONOBPEKAAIOTCAHACEKOMbIMU-BpeanTenamum  (Populus x sibirica,
Lonicera tatarica, Viburnum opulus, Padus avium) n natoreHHbiMmu rpubamu (Crataegus altaica, Rosamajalis,
Sambucus racemosa, Acer platonoides w pp.). Y HekoTopbix pacteHui (Tilia cordata, Corylus avelana,
Cotoneaster lucidus) BblIABNEHbI MaccOBble MOPAMKEHWUA JINCTLEB CaXMUCTbIMK rpnbamu (poapl Apiosporium,
Capnodium, Dematium). Pa3BuTue YepHU SINCTbEB, BEPOATHO, CBA3AHO C YaCTbIMU AOMKAAMW U BbICOKOM
BNAXKHOCTbIO Bo3ayxa B 20152017 rr. K coxaneHuto, NpaKTUYECKN BCe AepeBbA BA3A LWePLIaBOro Nopa*KeHobl
Ophiostoma ulmi n ycbIxatoT, MNCTbATYM 3anagHoM nopaxatotcs rpubom — Didymascella thujina, 4To pesko
YMEHbLUAET UX AEeKOPATMBHbIE KayecTsa.

Buaosoi coctaB geHApodiopbl CKBEPOB peKoMeHAyeTcA 060raTvTb HOBbIMM, NEPCMNEKTUBHLIMWU ANS
03e/1IeHeHNA MPOMbILWNEHHbIX TOPOAOB BUAAMM, HAaNPUMeEp, YCTOMUYMBbIMK BuAamn Tononei (Populus alba,
P. x berolinensis, P. deltoides, P.simonii), 60ApbIWHNKOB, LWWNOBHUKOB, KU3UAbHWUKOB. Cpeam XBOWHbIX
BO3MOMHbl MOCAaAKM Pa3/IMYHbIX BUAOB KUMAPUCOBMKOB, MOMKKEBE/NbHUKOB, PEKOMEHAYETCA MPUMEHATb
BMAbl APEBECHbIX /INAH 1A BEPTUKAIbHOIO O3e/1eHEHUS.

He cneayeT ncnonb3oBathb AMYatoLLMe M BbIXOAALLME M3 NO4, KOHTPOS CO CTOPOHbI YesioBeKa BuAabl (Acer
negundo, Amelanchier spicata, Aronia mitschurinii, Hippophaer hamnoides, Fraxinus pennsylvanica, Padus
virginiana v ap.), KOTopble OTHOCATCA K MHBA3MOHHbIM PACTEHUAM A1 HAWero pernoHa [3] U BKAOYEHHbIe B
YepHyto KHury dnopbl CpegHeir Poccum [8].

B pesynbTaTe NpOBEAEHHbIX WCCNef0BaHWM 6bliM  pa3paboTaHbl pPeKoMeHZauuu, BKJlovatowme
KOMMIEKC MeponpuATMIA, HAMpPaB/JEHHbIX Ha OMNTUMM3AUMIO 3e/ieHblX HACaKAEHUI LEeHTPasbHOW 4YacTu
r. UBaHOBO, KOTOpble ObIN NepesaHbl B YnpasaeHue no 61aroyctpoincrtsy AgMMHUCTpaumm r. MBaHoBo.

BnarogapHOCTU. ABTOP BbipakaeT UCKPEHHIO BaarogapHocTb ctyaeHTam MBlY A. KypraHosy,
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ARGYRANTHEMUM FRUTESCENS L. B YCNOBUAX YPEAHU3UPOBAHHOW CPEADI
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AHHOTauma. B pabote npeactaBneHbl pe3ynbTaTbl  MHTPOAYKLUMOHHOIO  WM3YYEHWs  Pas/IMYHbIX COPTOB
Argyranthemum frutenscens L. B ycnoBuax boTaHuueckoro caga (MHctutyta) AHM 1 onpeaeneHbl NepcnexkTMBbl UX
MCNONb30BaHMA.

Kniouesble cnosa: xpu3aHTemMa KyCTapHWKOBaA, COPTa, MHTPOAYKUMA, POCT, pa3BuTHe.

ARGYRANTHEMUM FRUTESCENS IN AN URBANIZED ENVIRONMENT AND THE PROSPECTS FOR USING IT
I.V. Voinyak
Botanical Garden of the Academy of Sciences of Moldova, Chisinau, Republic of Moldova

Abstract. In the article the results of introductionalstudy of differentArgryranthemum frutescens L. varieties in the
Botanical Garden (Institute) of the Academy of Sciences of Moldova are represented and perspectives of their using are
established.

Keywords: bush chrysanthemum, varieties, introduction, cultivate, utilization.

B nocnegHve [ecATUNETUS aKTMBHO YCW/IMBAeTCA npouecc ypbaHu3aumu, KOTOpbii B CBOK oyepedb
B/eyeT 33 cobOM M3MEHEeHMEe COCTOSHMA OKpYKalowelh cpeabl, 0ocObeHHO B KpymnHbiX ropogax. Ana
CTIa’KMBaHMA OTPULATENIbHOTO BANAHUA YPOAHM3NPOBAHHOW CpeAbl Ha OKPYIKAlOLLYO NPUPoLy O3e/ieHeHue
ropoAoB PaCTEHUAMMOOMKHO CTaTb BaXKHEMLWMM B pelieHWn 3Toi npobnembl. LiBeTouyHoe odopmeHue
ABNACTCA OAHUM W3 BaXKHEWLINX IN1E€MEHTOB MPU 03e/IeHEHUU TEPPUTOPUU NOBOro HasHayeHua. LiBETHUKK
BbINO/IHAIOT HE TO/IbKO 3CTeTMYecKyld M obpasoBaTenbHyl0 OGYHKLMM, HO UM KOMMJAEKC 3KONOTMYECKM
OPUEHTUPOBAHHbIX GYHKLUMIA: YAyULWAOT cocTaB aTMochepbl, MOYBbI, NOrNOWAIOT 3arpAsHAIOLWME BELLEeCTBa U
YAYYLIAIOT rOPOACKON MUKPOKIMMAT.

CosfaHMe UBETHMKOB — C/OXHaA 3adada, KoTopaa pelwaeTca nytem nogbopa pacTeHui,
COOTBETCTBYIOLMX KOMMIEKCY MNPUPOAHbIX M aHTPOMOreHHbix ¢aktopos. [Ans Toro 4Ttobbl co34aThb
HenpepbIBHbIN GOH AEKOPaTUBHOCTU B LLEAOM ropoe, A406UTbCA HeMPepbIBHOTO CNEKTPa LBETEHUA C paHHeMN
BECHbl [0 no3AHei oceHW, obecneynTb [AONTONETME LBETOYHbIX KOMMNO3UUMUKA, HeobxoAMMO 3HaTb
0COBEHHOCTM UCNO/Ib3yeMbIX PacTeHWii. ITO PUTMbl POCTa U PasBUTUA (Havano M MPOAOIKUTENbHOCTb
LBETEHMA, CPOKM M/IOAOHOWEHMA M OTMMPAHUA);, 3Ko/NOrMyeckme ocobeHHocTU (TpeboBaTenbHOCTb K
OCBELLEHHOCTU, K BNAXKHOCTM BO34yXa WM MOYBbI, K YCIOBMAM MOJIMBA U T. 4.); AEKOPATUBHbIE 0COHBEHHOCTU
pacTeHuit (BbICOTA@ pacTeHMs B Mepuoj MaCCOBOrO LBETEHWA, BenuuMHa, Gopma M OKpacKa LBeTKa,
[EeKOPaTUBHOCTb IUCTBbI B TeYEHME BCErO BEreTaLMOHHOro nepuoaa 1 ap.).

B cBA3M C 3TMM B pa3paboTKe Hay4yHbIX OCHOB 03e/1IeHeHNA HECOMHEHHA POJib UHTPOAYKUMW PacTeHUi. A
rNaBHas 3aZaya MHTPOAYKUMOHHbIX paboT — BbiABAEHME B NPUpPOAE, BBEAEHME WM afanTauma B KyabTypy
HOBbIX pacTeHni. NMpobaemamm MHTPOAYKLMM 3aHUMAIOTCA B OCHOBHOM BOTaHMYeCKMe caabl.

NabopaTopus LBETOBOACTBA OTKPbLITOrO rpyHTa BoTaHuuyeckoro caga (MHcTMTyTa) paboTaeT No NpoeKTy
«M3yyeHne MexaHW3MOB aJanTauMu AEKOPaTMBHbLIX PACTEHWI OTKPLITOrO TFPyHTA 1A  YAydlleHus,
COXpaHeHUA M NoBbIWEHUA LeHHOCTU B Pecnybavke Mongosa». B pamKkax 3ToM Mporpammbl CO34atOTCA U
PacWMpATCA KONNEKLUUN AEKOPATUBHBIX KPAaCUBOLLBETYLLMX PAaCTEHMA.
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Hamu ocyuiectBaseTca NOUCK MEXaHM3MOB afanTalMy U NOBbILEHWUA YCTOMUYNBOCTU, TPAANLNOHHLIX ANS
Hallero pernMoHa pacTeHWil, BBeAEHME B ACCOPTUMEHT HOBbIX BMAOB WM COPTOB PACTEHWUMN, YCTOMUMBLIX K
HeraTMBHbIM GaKTOpPaM OKpYyrKatoLwwen cpeapl.

B cBA3W c yem bbina nNposeseHa paboTa NO M3y4YeHUIO afaNTUBHbIX, BUONOIMYECKUX N AEKOPATUBHbIX
ocobeHHOCTel HOBOro pacTeHua Argyranthemum frutescens L., BBeAEHHOrO B KOAMEKLMIO AEKOPATUBHbIX
MHoronetHukos ¢ 2014-ro roaa.

Argyranthemumfrutescens (omoden Magnoliophyta, Knacc Magnoliopsida, nopsdok Asteralies,
cemelicmeo Asteraceae, poo ArgyranhemumL. Sch. Bip) — xpu3aHTema KycTapHUKoOBas. PaHee BUA OTHOCKACS
K poay Chrysanthemum, Tenepb BblBeAEH B CAMOCTOATENbHbIN poa Argyranthemum, KOTOpbIA HAacYUTbIBAET
23 BMAa. XpuM3aHTeMa KyCTapHWKOBan poaom ¢ KaHapckux ocTpoBoB M ocTpoBa Mageipa. MNpeacrasutenm
poAa Npucnocobuamnchb K pasiiMyHbiM BUOTONaM, MX MOXKHO BCTPETUTb MPAKTUYECKU BO BCEX PACTUTE/IbHbIX
coobuiectBax KaHapcKunx ocTpoBOB — OT 3apoc/ieit KcepodPUTHBIX KYCTapHMKOB 40 06/1a4HbIX ecoB. ObuTatoT
M Ha CYXMX CKIOHAX cpeam KCePODUTHbIX KYCTAPHUKOB M Ha BYJ/IKAHWMYECKUX NJIATO Ha BbicoTe bosiee 2 KM Hag,
ypoBHeM mops. HekoTopble BUAbI pofa bblan BBeAEHbl B KyabTypy yke 6onee 200 neTt Hasag, pacteHun
MHOTO/IeTHME, LLEeHATCA 33 00MIbHOE, NPOAOJIKMTENbHOE LBETEHWE, HO BbIPALLMBAIOTCSA KaK OAHONETHUE, TaK
KaK He nepeHocAT HU3KUX Temnepatyp [1; 3].

UccnenoBaHus no gaHHOMY BOMPOCY MPOBOAMAWCH B POHO0BONM OpaHKepee M Ha OMbITHOM y4yacTke
nabopatopum LLBETOBOACTBA OTKPbLITOro rpyHTa BoTaHuuyeckoro caga (MHcTmuTyTa). O6beKTaMm UccnenoBaHNit
NOCNYXWAN pasnuuHble copta Argyranthemum frutescens L. B npouecce paboTbl NPUMEHAIUCD METOAMKU
Bucsawesom, KpacHosol, KOckesuny [3].

Okono 10 copToB Argyranthemum frutescensL. B BotaHuuyeckuii cag, (MHCTUTYT) BbIAM MHTPOAYLMPOBAHDI
8 2014 roay 13 FonnaHamMKM. MaTouHble 3K3eMNAAPbl OblM BbICAaXKeHbl B FPYHT OpaHXKepeu, 3aTemM pacTeHus
6blIM  Pa3sMHOMKEHbl 3e/1eHbIM YepeHKoBaHMEM. YepeHKOBaHWe, uccneayemblx copToB Argyranthemum
frutenscens L. npoBogmMnocb oceHblo U ¢ peBpana no man. Hamu nposoauaock onpeaeneHne onTUMasbHbIX
CPOKOB pasmHoOXeHua Argyranthemum frutescens L. pasnnyHbIXx cOpTOB B ycnoBuAx BoTaHuueckoro caga
(MHcTMTYTA).

Pe3ynbTaTbl MCCNeno0BaHUIA NpeacTaBaeHbl Ha Anarpamme (puc. 1).
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Puc. 1. MpoaonXKUTeNbHOCTb YKOPEHEHMA pas3indHbIX copToB Argyranthemum frutescens L.,
Pa3MHOXEHHbIX B pa3Hble CPOKM

McxopAa U3 MOJIYYEHHbIX HaMKW  pe3y/ibTaToB, MPOAO/IKUTENbHOCTb  YKOPEHEHUA  YepeHKOoB
Argyranthemum frutescens L. pasnuyHbiX COpPTOB cocTasnseT oT 22 go 41 pgHA. 3a nepuog 20-28 pHei
YepeHKN YKOPEHANNCH B MApTe, 3TO YUK NO NPOAOKUTENBHOCTU CPOK AN1A YKOPEHEHUA MO BCEM COpTamM
Argyranthemum frutescens L.

B oceHHWIt nepuop H6onee HU3KAA MHTEHCMBHOCTb CBETA W Temnepatypa bonee HWU3KasA, YeM BECHOW,
¢doToCcMHTE3 M 06pa3oBaHME NUTATENbHBIX BELLECTB CHUXKAOTCA, YKOPEHEHUE UaeT measeHHee. Ho yunTbiBas
TO, YTO 3HEeprua HapacTaHUA KOPHeEBOW cuctembl y Argyranthemum frutescens L. 3amepneHHasn, n ana
NoJlydeHMsa cakeHueB C 6onee MOLHbIMM KOPHAMM MOHagobutcs bonee ANMTENbHBLIN CPOK YKOPEHEHMUS,
YUYW CPOK PasMHOMKEHMA ANA HWUX OCeHHWN. Argyranthemum frutenscens L. yKOpeHAOTCA W npwu
Temnepatype —+ 8-10 °C, Ho onTUManbHas TemnepaTtypa AnA yKOpeHeHusa — +12-16° C. BnaskHOCTb cybcTpaTa
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NnpW YKOpPEeHEeHWM O0NXKHA ObiTb He Bbiwe 85-90 %, npu ycnoBMM NocagKku Ha rnybuHy 1-1,5 cm no cxeme
5x5 cm

Cpefa ANA YKOPEHEHWA YEepeHKOB [AOJ/IKHA ObiTb JIerKOW, XOPOWO APEHWPOBAHHON U He CAWLIKOM
YNAOTHATLCA NpUY NosMBax. B KOHUe anpensa yKopeHeHHble YePEeHKN BbICAXKMBAKOTCA B FPYHT. Ha npoTarkeHumn
BCEro BereTalMOHHOro MNepuosa 3a PACTEHUAMM OCYLLECTBAANCA arpoTeXHUYECKUN yxod, NPOBOAMIUCH
HabnogeHus, ¢urkcuposaHve a3 passuTMA, BUoOMeTpuyeckMe umepeHus. LiBeTeHne y Bcex copToB
NPOAO/IKMTENIbHOE, HA MNPOTAXEHWW BCEro JIeTHEro M paHHEeOCeHHero mnepuoga, BMJOTb A0 CaMmblIX
3aMOpPO3KOB.

A. b.
Puc. 2. ArgyranthemumfrutescensL.
A. — copt Pompon white
B. — copt Angelic™ Magenta
B. — copT Angelic™ Lemon
B.

Ha ocHoBaHWKM nNpoBeaeHHbIX UCCNef0BaHUN HamMK Bblia NOlyYeHa KpaTKasa XapaKTepUCTMKa HEKOTOPbIX
n3y4yaembix copToB Argyranthemum frutescens:

Pompon white — KycT KOMNaKTHbIN, I'YyCTOOBANTCTBEHHbIN, WIAPOBUAHON GOpPMbI, BbiICOTOM 15—-35 cm U oT
20 po 45 cm B anameTtpe. JINCTbA NepUCTO-paccedeHHble, COYHO-3eneHoro uBeTa. CoLBeTA MHOFOUYUCAEHHbIE
NoMMoHHble, Benble, 2,2-3 cm B AnameTpe (puc. 2A). PekomeHayeTcs Ans MUKCOOpAEpPOB, KaMEHMUCTbIX
CafoB, rOpoK.

Magenta — KycT KOMNaKTHbIN, 17—32 cM BbICOTOM, F'YCTOOOBANCTBEHHbIN. JINCTbA pacceyeHbl Ha KpymnHble
AXKYpPHble CermeHTbl, APKo-3e/eHoro ugeTta. CouBeTna aHeEMOHOBUAHbIE, APKO-MA/IMHOBbLIE CO CBET/ION, NOYTH
6enoin cepeguHoi, 2-3 cm B avameTpe (pwuc. 2B). PekomeHayeTcs AnA LBETHUMKOB, FPynmnoBbiX NOCaAoK,
pabaTok.

Angelic ™ Lemon — KycT wapoBuaHoi ¢opmbl, BbicoToM 18-35 cm, 06AUTCTBEHHOCTb rycTasa. JINCTbA
NepuCcTo-pacceveHHble, cepebpucto-3eneHble. CouBeTMAs aHEMOHOBWAHbIE, JIMMOHHOIO LBETa, cepeanHa
OKpalleHa 6osee MHTEHCUBHO, KpaeBble A3bIYKOBbIE LBETKM bosiee baeaHble, 3—-3,5 cm B AvameTpe (puc. 2B).
PekomeHayeTca ana Mukcbopaepos, rpynnoBbix NOCagoK, ConuTep.

BbiBOAp!:

1. Ana BosgenviBaHua Argyranthemum frutescens B KAMMAaTMYECKMX YC/IOBUAX [AAHHOW 30HbI,
pa3sMHOKeHWe PEKOMEHAYETCA B OKTAOpe mecALe UM paHHeBeceHHee.

2. OnNTMManbHaa TemnepaTtypa 41 YCNewHoro yKopeHeHns YepeHkoB Argyranthemum frutescens — +12—
16° C, Nnpu OTHOCUTENbHOM BAAXXHOCTU noysbl 80—85 %.
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3. XpM3aHTeMa KyCTapHWKOBas CBETO/1t0OMBOE pacTEHUE, HA POCT M Pa3BUTUE KOTOPOro B 3HAYNTEbHOM
CTEMNEHM BAUSIET TEMMepaTypa BO34yXa M CPOKMU MocagKu. B 3acywnmebiit nepnos oHa TPyLHO nepexoauT B
reHepaTmMeHyto ¢asy.

4. Mpwn 6raronpuATHbIX YCNOBUAX BbipalumBaHus, Argyranthemum frutescens B ycnosuax BoTaHuuyeckoro
capga (MHctutyta) AHM, 0BUABHO M MPOAO/IKUTENBHO LBETeT. B OTKPbITOM rpyHTE B TeYeHWe 3MMHEero
nepuoa He COXpaHAETCA, B CBA3WN C YeM MOXKET BO34e/1bIBaTbCA TO/IbKO Kak O4HOJIeTHee pacTeHue.
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AHHoOTaumsa. B pabote npepactaBneHbl pesynbTaTbl M3yvyeHUA ckBepa CemeHa [Mauko Kak obbeKTa o3eneHeHuA
r. TomeHW. [laHa oOueHKa KayecTBEHHbIM W KONMYECTBEHHbIM MapamMeTpaM COCTOAHMA 3eneHblX HacaXKAeHWl CKeepa
CemeHa [Mauko.

Kniouesble cnoBa: ckeep CemeHa MauKo, r. TiomeHb, 3e/1eHble HacaxKaeHus.

THE ESTIMATION OF THE ENVIRONMENTAL STATE OF SEMEN PATSKO PARK (TYUMEN)
N.N. Geraskina, O.E. Tokar
Ershov Ishim Teachers Training Institute (the branch) of Tyumen State University, Ishim, Russian Federation

Abstract. The paper presents the results of the study of the park of Semen Patsko as an object of gardening in
Tyumen. The estimation of qualitative and quantitative parameters of the state of green plantations of the park
of Semen Patsko is given.

Keywords: the park of Semen Patsko, Tyumen, green areas.

[ns onTMMM3auMKM ropoacKoi cpeabl cpeacTBaMU O3e/IeHeHUS HeobX0AMMO perynsapHoe nposeseHue
MOHMUTOPUHIOBbIX HABOAEHWNI 3@ 3e/1eHbIMU HacaXKAEeHUAMM.

JKo/lorMyeckoe COCTOAHME 3e/IeHbIX HacCaKAEHWM Ha ObOLWeropoAckMx oObeKkTax K BO3AENCTBUIO
ropoackom cpeabl r. ToMeHu ocTaetcs cnabo nccnenoBaHHbIM. B CBA3KM € STUM CYMTAEM BaXKHbIM NpoBeseHue
KOMMN/IEKCHOM OLLeHKM COCTOSIHUA 3e/IEHbIX HAacaXKAeHM 04HOro M3 0OBEKTOB 3€1E€HOM0 X03AMCTBa I. TIOMEHU
— ckBepa CemeHa lMauko.

Llenbto paHHOM paboTbl ABMIOCH — W3yYEeHUE COBPEMEHHOIO COCTOAHMA APEeBECHO-KYCTapPHMKOBOW
pacTutensHocTu (aeHapodnopsl) ckeepa CemeHa Mauko B r. TIoMeHb.

AHanu3 BMAOBOro COCTaBa CKBepa MoKasas, YTo BONbLUMHCTBO BUAOB APEBECHO-KYCTAaPHUKOBBIX PAaCTEHWUI
CKBepa nABnsAtOTCA abopureHamu, Kpome KieHa nAceHenuctHoro. [eHapodaopa oTandaetrcs 6eaHOCTbio
TaKcoHOMMYecKoro boraTctBa. Bcero B coctaBe AeHapodaopbl CKBepa onucaHo 7 BMAoB M3 7 pogoB U 5
cemeiictB otaena Magnoliophyta.

NccnepoBaHma NO N3YYEHUIO SKONOTMUYECKOro COCTOAHMA APEeBECHO-KYCTaPHMKOBbIX HacaXKaAeHWM CKBepa
um. CemeHa [lauko nposoamnuce M.B.CemeHoBolr M ap. [1]. B cocTaBe ApeBeCcHO-KYCTapHMKOBBIX
HacaXXaeHui ckeepa bol10 onucarHo 11 Bnaos B Konndectse 397 ak3ennApos. KU3HEHHOE cocToAHUE ¥ 96 %
AepeBbeB B cKBepe 6b1710 oueHeHo B 2 1 3 6anna, YTo COOTBETCTBYET KaTeropuamM NOBPEXAEHHbIX U CUbHO
nospexaeHHbIx. OueHKa acTeTuyeckoro coctosaHua (3C) nokasana, uyto 95 % AepeBbeEB MMENN MPU3HaKK
CHUMKEHMA acTeTnyeckux KadectB (3C oT 2 go 3 6annoB), B YaCTHOCTM HAKAOH CTBOMA, aCCUMETPUYHOCTb
KpoHbl [1].
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Pe3synbTaTbl uccnenoBaHua aeHapodnopbl ckeepa B 2017 r. HECKO/IbKO OTAMYAIOTCA OT Pe3y/bTaTos,
nosyyeHHbIx M.B. CemeHoBoli ¢ coaBT. [1] paHee. Mpexae Bcero, 3To MOXKHO yBUAETb B 06€4HEHUN BUA,0BOTO
coctaBa — 7 BngoB — BmecTo 11, n B yMEHbLUIEHUN KOIMYEeCTBa 0CcObein AepeBbeB U KYCTaPHUKOB Pa3HbIX
BMAOB. YNCNEHHOCTb AepeBbeB U KYCTapHUKOB B ckBepe CemeHa MaLKo Ha cerogHAWHUA AeHb COCTaBAAET
354 3K3. (89 % o1 uncna ocobent 2011 r.).

Camas 6onblias fONSA OT YMCNA ONUCAHHbIX Hamu ocobelt BuaoB, npuHagnexkut Tilia cordata — 66,39 %.
Ha BTOopom mecte no uncny ocoben otnmyaerca Cotoneaster melanocarpus (22,88 %). Ha TpeTbem mecte —
Acer negundo w Salix sp. (npumepHo no 4% Kaxgoro Buaa). Ha pono Bupgos Malusbaccata
n Betula pendula npuxoautcs Bcero no 1,41 % ocobeint. Ha pgonto Prunus padus — 0,28 % OT OTMEYEHHbIX
ocobeit.

Mpeobnagatollelt KnsHeHHo dopmoli B ckBepe no cucteme CepebpsakoBa aBnatoTca gepesbs (86 %
BMaoB). MNo cucteme PayHKMepa B ckBepe npeobnagator merapaHepoduTbl (57 % BUAOB) — AepeBbs BbicOTOM bonee
30 m (Acer negundo, Betula pendula, Tilia cordata, Salix sp.).

AHanM3 crnekTpa BO3PACTHOrO COCTaBa [APEBECHO-KYCTAPHMKOBBIX HACaXKAEeHWI CKBepa MOKasana, 4yTo
BMAbl 1-2 Knacca Bo3pacTa cpeam APEeBECHbIX HAacaxKAeHUn (monogHAKKM) oTcyTcTBytoT. K 3 Knaccy Bo3pacTa
oTHocuTca Prunus padus, ppeBocToi HaxoguTca B nepuoae dopmmposanmsa. K 4 Knaccy — npucrneBaowmi,
Mbl oTHecaun apesocton Malus baccata v Betula pendula. B nocagkax sTux BUA0B HabatogaeTca 3amegneHue
pocTa, ApeBOCTON BAU3KM K CNenocTn, Ho He gocTturam ee. K 5-6 Knaccam Bo3pacTa — cnesible OTHOCATCA
apesocTtoun Acer negundo, Tilia cordata v Salix sp. poctTurwne HamsbiCcLLEN NPOAYKTUBHOCTY.

B 3aBucMmMocTM OT pasmepa ocobelt, Mbl 06bEAUHUAU APEBECHO-KYCTAPHUKOBbIE BMAbI, COrNACHO
CUCTEME KM3HEHHbIX dopm PayHkuepa, B 3 rpynnbl: 1 rpynna — ApeBecHble pacteHusa 6onee 30 m BbICOTOW
(Acer negundo, Betula pendula, Tilia cordata v Salix sp), 2 rpynna — apesecHble pacTeHus oT 8 Ao 30 m
BbicoTon (Malus baccata w Prunus padus), 3 rpynnbl — ApeBecHble pacTeHus oT 2 go 8 m (Cotoneaster
melanocarpus).

[NnA OUEHKU KM3HEHHOrO COCTOAHWA AepeBbA U KYCTAPHWKM HAaMM OLEHWBAAUCL MO 5-TM BannbHOM
WKane. Pe3ynbTaTbl OLEHKU MOKasanu, YTO 3a NATb JIET KM3HEHHOE COCTOAHME AEPEeBbEB U KYCTapHMKOB
CYLLLECTBEHHO U3MEHWUIOCH B CTOPOHY YBE/IMYEHUA KONIMYECTBA CUIbHO MOBPEXAEHHbIX pacTeHui (c 21 % o
61 %) n otmmpatowmx (c 20 % po 10 %), yMeHbLIMAOCH KONNYECTBO MOBPEXAEHHbIX pacTeHuit (¢ 75 % o
21 %), yBenmumnnacb 0ons 3g0poBbix pacteHuit (c 0,2 go 6 %).

Mo AaHHbIM, MOJIYYEHHbIM MPU NepecyeTax U OLEHKEe KU3HEHHOTO COCTOAHWA APEBECHbIX PacTeHUH,

6blAn onpeaeneHbl MHAEKCHI }KU3HEHHOTO COCTOAHMA (puc.).
14%

43% Binot 108008
Onot 0,790005

Onotr 0490002

43%

Puc.
NHAEKC *KU3HEHHOTO cocToAHUSA (In) ApeBecHO-KyCTapHUKOBbLIX pacTeHni ckeepa CemeHa MauKo

Ha pucyHKke BugHo, 4To BCero 14 % aepeBbeB U KYCTapPHMKOB MOMKHO OLLEHUTb KaK «3a0posblie», Y 43 %
HabnogaloTCA NOBPEXAEHMA KPOHbl WM cTBona, 43 % p[peBecHblX pacTeHUMn — OTHOCATCA K CUAbHO
NoBpPEXAEHHbIM.

OUEHKY 3CTEeTMYECKOro COCTOAHUA NpoBoAuan no 4-x 6annbHon wWKane. Mo ntoram 3tol oueHkn 27 %
AepeBbeB M KYCTapHMKOB OKa3a/MCb BbICOKO 3CTETUYHbIMU, 36 % — acTeTUYHbIMU U 47 % — BpeMeHHO
He3CTeTUYHbIMMU. MpULWAK K BbIBOAY, YTO 3@ NATb JIET CYLLECTBEHHO M3MEHMU/IOCb KONMYECTBO 3CTETUYUHbIX
HacaxaeHui (c 68 % 0o 39 %). MonoxutenbHasas AMHaMWKa HabnaaeTca B yBeANYEHUU A0NMU SCTETUUHbIX
B1AaoB (c 0,8 % o 27 %). B HacaxkaeHusax 2017 r. oTcyTCTBOBaAM HEOOPATUMO HEICTETUYHbIE BUAbI.

Ona MHTEerpanbHOM OLLEHKM COCTOAHMA BCEX TUMOB 3e/ieHblX HacaxkaeHuin ckeepa CemeHa Mauyko 6bin
NCNONb30BaH KO3POULIMEHT KOMMEKCHOM 3Konormyeckoi oueHkn (KK30) [2] (tabn.).
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Tabnvua
KomMnnekcHas oLeHKa 3K0/I0rMYeCKOoro COCTOAHMA 3e/1eHbIX HacaxaeHni ckeepa CemeHa Mauko

CoctosaHue B 6annax no KaTeropuam 3esieHbIX HacaXaeHni KK3D
[peBecHble HacaXkaeHua ¥ueasa nsropoap (KycrapHukm) Fa3oHbI LiBeTHUKHM
2,9 3 2 1 2,7

PesynbTaTbl MHTErpasnbHOM OLLEHKM COCTOAHMA 3e/eHblX HacaxaeHun ckeepa CemeHa [auko
B I. TiomeHu, npeacTaBiAeHHble B Tabanue, yKasbiBaloT Ha CleAyoLY0 rpagaumio 3e/1eHblX HacaXKaAeHun —
CUNbHO ocnabnieHHble.

Bonbwoe ocnabneHve WUCNbITbIBAOT ApPeBecHble HacaXaeHus, 6onblWKMHCTBO ocoben BuaoB Acer
negundo, Tilia cordata n Salix sp. MOXHO OTHECTU K CTapblM reHepaTUBHbIM, MPAKTUYECKN NMPEKPaTUBLUUM
CBOM POCT pacTeHMAM, O YEemM CBUAETENbCTBYET UX WMHAEKC MKU3HEHHOro coctosHua (47 % — Bbirnagat
HeacTeTUYHbIMK). BbicOKa nnoTHocTb nocagku Tilia cordata, comkHyTocTb KpoH — 0,9 (apesoctoi
COMKHYTbIN).

PaboTbl Mo peKoHCTpyKumu ckeepa B 2015r. 6naronpuATHO CKasanacb Ha MOBbLIWEHUU YPOBHA
3CTETUYHOCTU 3e/eHbIX HacaXaeHUn (0cObeHHO KyCTapHUKOB), KOTOPbIE 3aK/o4Yaanch B NMocajKke MOOAbIX
CaXXeHLEB UMbl U KU3UIbHUKA; NPOBOANANCH OOHOBNEHUA AOPOXKHO-TPAHCMOPTHOM CETU U MHDPACTPYKTYPbI,
6blna NnponsBeAeHa NocazKa rasoHoB.

CocToAHMe uBeTHUKA (KNymbbl) — xopowee. He cmoTps Ha TO, YTO MNPOUCXOAUT CMEHa LBETYLLUX
pacTeHMn B 3aBMCMMOCTM OT Ce30Ha, 00LMIA BUA, LLBETHUKA Obla1 4OBObHO NPUATEH A/18 BOCAPUATUA.

TpaBoCTOM Ha ra3oHe MecTamMu Oblal HapYLLEH, U3PEMKEHHDbIN, C NpeobnagaHMeM B OKpacKe NoXKenTeBLmX
yacTell pacTeHui; pacTeHus OblnnM Heo4HOPOAHbI MO BbICOTE W3-3a HEPEeryaapHOM CTPUMKKM, B UX COCTaBe
MMeflaCb 3HaYUTENbHAsA MPUMECb COPHbIX pacTeHMn. OKpacKa rasoHa HepoBHasdA, ¢ npeobnagaHnem Kentbix
OTTEHKOB OT BbICOXLUEN Hag3eMHOMN YacTh pacTeHmin. ObLiee cOCTOAHME rasoHa — HeY40BAETBOPUTE/IbHOE.
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AHHOTauMa. B cTaTbe NOAHMMAIOTCA BOMPOCHI 3HAYMMOCTM NPOBEAEHUA UCCAefoBaHW B obnactu
6uopasHoobpasns B pacTUTENbHbIX COOOLLECTBAX, a TaKKe NpeacTaBieHbl pe3y/bTaTbl COBCTBEHHbIX UCCNeA0BaHUI Mo
3TOMY BOMPOCY C NPUMEHEHNEM COBPEMEHHbIX MeToa0B 06paboTkn 6a3 AaHHbIX.

KntoueBble cnoBa: neTpodUTHO-CTENHbIE cO0bLLEeCTBa, KNaccubuKkauma, meTtos bpayH-BnaHKe, KnacTepHbli aHanus,
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THE VEGETATION OF COASTAL SLOPES OF THE RIVERS OF ISET AND SYSERT
2.S. Zhaksymbetova, A.A. Kaminov
B.N. Yeltsin Urals Federal University, Russian Federation

Abstract. The article raises the issues of significance of research in the field of biodiversity in plant communities, as
well as it presents the results of the original research on this issue with the use of modern methods of database
processing.

Keywords: petrophyte steppe communities, the classification method of Braun-Blanquet, cluster analysis,
prodromus, syntaxonomy.
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B Hawe Bpema MNpu NOCTOAHHO YBE/NMYMBAIOLLENACA aHTPOMNOreHHOM Harpyske Ha buochepy oaHUM K3
Ba*KHEMNLUMX YCNIOBUN ee COXPaHEHUA ABNAETCA BbIBNIEHWE CyLLeCcTByowWwero 6MopasHoobpasnsa Ha pasHbix
YPOBHAX €ro OpraHM3aLmmn, BKAoYaa ypoBeHb pacTUTenbHbix coobuwecTs [5]. Buonornyeckoe pasHoobpasune —
3TO MHOrOypOBHEBbIN GEHOMEH, KOTOPbIV BKAOYAEeT B ceba pasHoobpasme sKocuctem, coobLiects, BUAOB,
nonynsumn n ocobei B nonynaumax [3]. OgHOM M3 BaKHEMLLMX COCTaBAAOWMX BMopasHoobpasus aBaseTcs
¢uTopasHoobpasme. dutopasHoobpasne urpaer posb OUMONOFMYECKOM «MATPULbI» ANA CyLLEeCTBOBaHMA
reTepoTpodHbIX OPraHM3mMoB M KX coobLecTB. ITO ABAAETCA MPUUNHOWN ANA 3aMHTEPECOBAHHOCTU Hay4yHOro
coobuiectsa B npobneme coxpaHeHUsa GpUTOpasHOOOpasmaA, HauMHAA C YPOBHA pacTUTe/IbHbIX coobuecTs. Mpwn
peleHnn AaHHON nNpobnembl HyXHO onpenenvTb ¢GaKTopbl, KOTOpble BAMAIOT Ha BMAOBOe 60OraTcTtBo
pacTUTeNbHbIX coobLecTs, U CHOPMUPOBATL UX KaccudUKaLMIO (CUHTAaKCOHOMMUIO).

CMHTaKCOHOMMA CNOCOBCTBYET NPOBEAEHMIO MHBEHTAPU3ALMU PACTUTE/IbHbIX COOBLLECTB U BblaeNaeT us
HUX HyXXgatlowmecs B oxpaHe. TaKKe CMHTAKCOHOMMS MO3BO/AET pa3paboTaTb cCUCTEMY PaLMOHANIbHOMO
NCNO/Ib30BaHUA BUOPECYPCOB NyTEM UX MHBEHTapu3auum. CUHTAKCOHbI — 3TO MapKepbl 3KOCUCTEM, MO3TOMY
OHM CNOCOBCTBYIOT OMNTMMM3ALMM UCMOJIb30BAHUA KaK PacTUTE/IbHbIX PECYpPCOB, TaK M PecypcoB MOYB W
KMBOTHOTO mupa [2].

B.[. AnekcaHapoBsa [1] 3ameTuna, YTO «HET ApYroi Takoi npobaembl B reoboTaHWKe, KOTOpasa nopoauna
6bl CTONb HONbLIOE YMCNO AUCKYCCUIA U TaKyto 60/blUyl0 M NPOTMBOPEUUBYIO INTEPATYPY, Kak npobnaema
KnaccuduKaumm pacTuTesibHOCTU». U ceroaHa cywecTsyeT AaHHasa npobaema, cBA3aHHasA ¢ Nonesbim cbopom
MaTepuana M KOPPEKTHOCTbIO COCTaBAeHUA Tabauy, reoboTaHMYECKMX OMWCAHWIM C nocneayowen ux
06paboTKON U BblAENEHNMEM CUHTAKCOHOB. B MMpPOBOW HayKe Bce elle He AOCTUMAM eAMHOro NMOHUMAHUA B
OTHOLWIEHWUM OCHOBHbIX MPUHLMMOB CUCTEMaTM3aLmMuK, cnocobax cbopa nMoseBoro matepuana, mMetoaax WX
06paboTKN 1 B popMUPOBaAHUM CUCTEM KiaccuduKaumm [4].

PasHble noaxoabl K KnaccuduKaumm co3gatoT TPYAHOCTU NPU COMOCTaBNEHUMN MONYYEHHbIX Pe3ynbTaToB
uccnepoBaHuin. Ha Ypane knaccudumkauma netpoPpuTHO-CTENHON PACTUTENBHOCTM paHee MPOBOAMAACL Ha
0CHOBE AOMMUHAHTHO-GNOPUCTUUECKOTO NOAX0AA, TPAAULMOHHOIO ANA COBETCKON re060TaHMNKM.

Bnepsble Hamu npoBeAeHa Knaccudukauma nNeTpoPUTHO-CTEMHbLIX COOBLLECTB B HOXKHOM  4aCTy
CeepanoBckoi obnactu no cucteme bpayH-bnaHke.

Lenb uccnepoBaHua — BbiABAEHWE pa3HOOOpasusa M GAoOpUCTUYECKUX ocobeHHocTel neTpoduTHO-
CTenHbIX coobuecTs 6eperoBbix CKAOHOB A0AMHbI pek CbicepTb U MceTb ¢ nocnepyolwmm onpeaeneHmem
NOJIOXKEHMA COOBLLECTB B CUCTEME CUHTAaKCOHOB Poccuu.

Hamu 6bina co3gaHa 6a3a AaHHbIX reoboTaHNYECKUX ONMCaHNI ¢ nomolLlbto nporpammbl TURBOVEG [6].
Mporpamma TURBOVEG wucnonb3yetca Ans BBOAA M XpaHEHMA OONbLIMX MAcCMBOB GUTOLLEHONOMMYECKOM
nHpopmauumn. MNMprynHa MCNONb30BAHUA AAHHOM NPOrPaMmbl B TOM, YTO ee rnaBHOW GYHKUMEN ABnAeTcA
npeobpasoBaHue 6asbl AaHHbIX B pasHble GopmaTbl, MCMONb3yEMbIE APYTMMMW NMPOrPaMMHbIMK MPOAYKTaMM
ana nposegeHua 6onee rnyboko maTemaTuyeckoit obpabotku. B 6a3y aaHHbix TURBOVEG BBOAMAUCH
HeobxoaMMmble AaHHble KaXAoro WCCAefOBaHHOIO y4yacTKa, Hanpumep, ero Homep, AaTa, Pas/inyHble
MoKasaTenn ycnoBui MecToobutaHua u daopuctmdecknin coctas. lNocne nonHoro BBoga 6asbl AAHHbLIX
npon3BOAUNOCH ee NpeobpasoBaHNe B HeEObXoaAnMbIN dopmaT ana umnopta B nporpammy JUICE.

Hawa 6a3a gaHHbIX ONMCaHMI NOMHOCTbIO aJanTMPOBaHa NoJ eBponelicKyto 6asy AaHHbIX U roToBa ANs
BHeceHMA B MexayHapoaHyto 6a3y AaHHbIX.
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OnucaHna 6eperoBblx CKAOHOB B Al0NAMHE pek CbicepTb U MceTb BKAOUMAM B ce6A SKOTOMbI C Pa3inyHbIMK
3HAYEHMAMM IKONOTMYECKMX (aKTOPOB: KPYTU3HbI (KPYTble, O4YEeHb KpPyTble W OOPbLIBUCTbIE CKOHDI),
3KCNo3numnmM (Hro-BOCTOYHOM, HOXKHOM, ceBepo-3anagHoi M Ap.), ropHOM nopodpl MoYB (NMUPOKCEHUTHI,
OYHUTbI), cTeneHn 061eCceHHOCTM y4acTKOB U Ap. B 3aBMCMMOCTM OT FOMOreHHOCTM PACcTUTENIbHOrO NOKPOBaA
NpobHble NAoWaan NOAYYNANCH pasHbIX pasmepos (oT 4 o 100 m2).

[OnAa  nepBOHaYaNbHOro pasfeneHna MNOJIYYEHHbIX OAHHbIX Ha rPynnbl Ha OCHOBE CXOACTBa
bnopucTMUecKkoro coctaBa W CTPYKTYpPbl WUCCNeAoOBaHHbIX coobuiects  6bin MCNOAb30BaH  MeTon
Knacrtepusauuu.

KnactepHbii aHanus, nposedeHHbin B nporpamme JUICE v npoBepeHHbIn N0  KO3IPOMUMEHTY
dnopuctmyeckoro cxoactea Hakkapa, N03BONA BblAENUTb 3 TPYNMbl MU 7 NOATPYNN ONMCAHWUIA PaCTUTENbHbIX
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coobuiects. Ha ocHoBe gaHHOro aHanmsa 6bla NOCTPOEHA AeHApOorpamma cxoAcTsa no metogy Yopaa B
nporpamme Past(cm. pucyHok 1).

B KauecTBe pesynbTaTa, HamMW NpoBeAeHa NpeaBapwuTeNbHas KnaccupuKauusa neTpoPUTHO-CTENHOM
pacTutenbHocTn pek CbicepTb U UceTb ¢ ncnonbsoBaHnem metroga bpayH-BnaHke. B kKnaccuduKkaumm 6biam
NCNo/Ib30BaHbl 73 NO/HbIX re0b0TaHNYECKUX ONMUCAHUA. YUMTbIBAA JIOKA/bHbIN XapaKTep NpoBeaeHHbIX Hamu
nccnefoBaHU U OTCyTCTBME pPa3paboTaHHON CMHTAKCOHOMMYECKOM KnaccudpuKkauum netpoduUTHO-CTEMHOM
pactutenbHoctn CpegHero Ypana, BblAeNe€HME CUHTAaKCOHOB HOCUT MpeaBapuTEsbHbIA XapakTep M B
OaNbHenwemM BO3MOKHO byAeT NepecMoTPeHo UM YTOYHEHO.

UccnepoBaHHble coobLuecTBa bbbl OTHECEHDI:

- K 3 Knaccam — Asplenieteatrichomanis (Br.-Bl. In Meieret Br.-Bl. 1934) Oberd. 1977, Molinio —
Arrhenatheretea R.Tx. 1937 u Festuco — Brometea Br.-Bl. etTx. ex So6 1947.

- K 3 nopsagKkam — Asplenienaliaseptentrionalis Oberd. et al. 1967, Caricimacrourae — Crepidetaliasibiricae
Ermakov et al. 1999, Helictotricho — StipetaliaToman 1969.

- K 3 coto3am — Asplenionseptentrionalis Gams ex Oberd. 1938, Polygonion krascheninnikovii Kashapov
1985, Helictotrichodesertori — Stipionrubentis Toman 1969.

Bblin BblgeneHbl 2 accoumauuun (Minuartiohelmii — Polypodietum vulgarea ass. nov. hoc loco,
Calamogrostioarundinaceae — Digitalietum grandiflorae Filinov et al. 2002), 4 BapuaHTaaccoumnaunit
(Centaurea sibirica, Vaccinium vitis-idaea, Chamaecytisusruthenicus, Artemisia sericea) n 2 coobuecTtsa
(Thymus uralensis — Dianthus acicularis, Carex pediformis — Pulsatilla flavescens). OaHa accoumaums —
Minuartiohelmii — Polypodietum vulgarea ass.nov.hoc loco— 6bl1a onncaHa HaMu KaK HOBas.
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AHHOTaumA. BbiaBneH BMAOBOM cOCTaB 3MMAUTHLIX ANWANHUKOB Mapka «Cembf». MpoBeseH TaKCOHOMUYECKUNA,
6uomopdonormyeckmii n reorpadmMyeckmii aHanM3 MoJly4eHHbIX AaHHbIX. [ONA OLEHKU CTerneHW 3arpasHeHMa napKoBoi
30Hbl BbIYNC/IEHbI MHAEKCbI NOIeoToiIepaHTHOCTH (IP) u aTmochepHoit unctoTsi (IAP).
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EPIPHYTIC LICHENS OF THE FAMILY PARK (THE CITY OF NIZHNEKAMSK)
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Abstract. The species composition of the epiphytic lichens of the Family Park the city of Nizhnekamsk has been
revealed. A taxonomic, biomorphological and geographical analysis of the data was conducted. To assess the degree of
pollution of the park zone indexes of the sustainability (IP) and atmospheric purity (IAP) were calculated.

Keywords: epiphytic lichens, lichenindication, Family Park, the city of Nizhnekamsk.

HuKHEeKaMcK — KpynHenwuin B PO ueHTp HedpTeXMMMYECKON NPOMbBIWAEHHOCTU, MANo M3y4yeH B
JIUXEHO/IOTMYECKOM OTHOWeEHUW. B HacToslee Bpems B /iMTepaType MMeeTca eAMHCTBEHHas nybamnkauums,
MOCBALLEHHAA WCCNeAO0BaHUIO 3MUOUTHLIX JIMWAWHWKOB B LUMPOKOJIUCTBEHHbIX Jiecax HUKHEKaMcKoro
Jlecxo3a, NPMMbIKAOWMX K 30HE NPOMbIWAEHHbIX npeanpuatuii [1]. B cBA3M C Tem, YTO CBeAeHus o
JIMWANHUKAX MHOTOYMCIEHHbIX TFOPOACKMX MNAPKOB WM CKBEPOB I. HUXKHEKaMCKa OTCyTCTBYHOT, M 6Oblia
npeAnpuHATa HacToAwan pabora.

Uenb Hawen paboTbl — BbISBIEHWE BWAOBOrO COCTaBa W MNpPOBeAEHME TAKCOHOMMUYECKOro,
Mmopdonormyeckoro, reorpaduyeckoro aHanmMsa 3SNUOUTHBIX JIMWANHMKOB, @ TaKXKe OLEHKa CTeneHu
3arpAsHeHus napka «Cembfl» meTofamu NNXeHOUHAMKauuMK. Bbibop gaHHOro napka obycnosneH 6onbLioi
NONyAAPHOCTBIO Y MECTHbIX XUTE/E U UCMbITbIBAET BbICOKYIO CTEMNEHb PEKPEALMOHHOM HArpy3KHu.

fopog HukHekamck (55238'11'c.w., 51249'28'B.4.) pacnonoKeH Ha CeBepoO-BOCTOKE pecnybanKu
TatapctaH, Ha neBom bGepery peku Kambl, 3aHMmaeT yyacTok Kamcko-3aickoro Bopopasgena,
npeAcTaBasoWwero cobo cesepHoe NpoaoKeHne ByrynbMUHCKOro nnaTto ¢ abcontoTHbIMKM BbicoTammn 80—
130 meTpoB. KanmaT KOHTUHEHTaNbHbIN, 3MMa XxonoaHas (cpegHan Temnepatypa -13,8 2C), cpeaHerogosoe
KO/IMYecTBO ocagKoB 456 mm [8].B BOCTOYHOWM U 1OXKHOWM CTOPOHE ropoga cocpenoTodeHsl npeanpuatus MAO
«HuHeKamckHedTexum», OAO «HukHekamcKwwuHa», HHMA3, OAO «TaHeko», TIU-1 wn T3U-2,
«KamaHeproctponnpom». MexXay NPOMbIWAEHHON W KWIOW 30HOM HaXoAMUTCS BOCbBMUKUAOMETPOBAn
CaHUTapHO-3alMNTHaA nosoca. Boibpoc BpeaHbix Bewects B atmocdepy B8 2015 r. coctasun 75,3 %, U3 HUX
58,8% npuxoautcAa Ha NpOMbIWAEHHOCTb, 16,5% — Ha asToTpaHcrnopT [3]. OCHOBHbIMW MOANOTAHTAMM
ABNAOTCA YrNeBoA0POAbl, ANOKCUA CEPbI, OKCUAbI a30Ta, OKCUA YIAepoaa, CEpoBOA0POa, aMMMUAK.

Mapk «Cembfl», naowaapto okono 50 ra, pacnosioXKeH B LEHTPasbHOM YacTu ropoaa. 3anoxeH B 1967
roay K 50-netuto OKTAbBpA Kak ropoAcKoi mapK KyabTypbl U oTabixa [8]. Jonrve roabl npeactaBnsn cobom
3a0pOLIEHHbI IeCHON MaccuMB B LEHTpe ropoda, BOCCTaHOBUTE/IbHble PaboTbl OblaM HayaTbl B UioHe 2014
roga. OpuumanbHo napk «CembA» 6ol OTKPLIT 20 asrycta 2016 roga B Yectb 50-netus ropoaa [2].

MaTepuanom gna uccnefoBaHMA NOCAYXMAN 0bpasubl AMWANHMKOB, cObpaHHble B ceHTabpe-oKTAbpe
2016 roga. C6op 1 06paboTKY 3MMPUTHBIX INLIANHUKOB OCYLLECTBAAAN OOLLENPUHATBIMM MeTogamu [5].

[Nna OUEeHKM BAMAHMA aTMOCPEPHOro 3arpasHeHMs MCMoab30BaAn MHAEKC nosneoTosepaHTHocTu (I.P.),
npeanoxeHHbli X.X. Tpaccom[6; 7] n nngekc atmocdepHoi unctotsl (.A.P.) [4].

B pe3ynbTaTte nccnefosaHuaA 6b110 MAEHTUOUUMPOBAHO 22 BUAA ANLLANHUKOB, OTHOCALLMXCA K 15 posam
n 8 cemencream. Begywmmmn cemencteamu sienatotca  Physciaceae (10 supos, 45,5 %), Teloschistaceae v
Parmeliaceae (no 3 Bupga, 13,7 %),Buelliaceae (2; 9,1 %). CemeiictBa Naetrocymbaceae, Pleomassariaceae,
Ramalinaceae, Stereocaulaceae npepncTaBneHbl OA4HUM BUAOM M OgHUM podom (no 4,5 %). Mo uncny Buaos
6oratcTBom oTamMyaetca pog Physcia (6). Pogbl Phaeophyscia v Caloplaca vmetoT no 2 Buaa, octasbHble — Mo
OfHOMY BMAY.

AHaNM3 CNeKTpa *KMU3HEHHbIX PopM NnLWAAHMKOB NOKasan npeobnagarHue nnctosatoblix (54,5 % ot obwero
ynmcna BWAOB) NINWAWHUKOB Hag, HakunHbiMK (41 %). Bce HaKunHble AMWalHUKKM 3anudaeogHble, Kpome
sHpgodbneogHoro Leptoraphis epidermidis Ach. Th. Fr. Tannom AncTtoBaTbiX AUWANHUKOB PO3ETKOBUAHbIN
pacceyeHHOI0NacTHbIA puU3oMaanbHbid. M3 KycTUCTbIX AuwaliHuKkoB Evernia prunastri (L.) Ach. (4,5 %)
BCTPEYEeHa eAMHNYHO Ha CTBOJIe TonosA YépHoro (Populus nigra L.).

3NUOUTHbIE NULWANHUKM BbisiBAEHbl Ha 16 BMAax AepeBbeB WM KycTapHMKOB. Hambonbliee BuAaoBoe
pa3Hoobpasne NMWANHMKOB XapaKTepHO A/A TonoAas 4YepHoro M 6Hanb3amuyeckoro (14 u 10 Buaos,
COOTBETCTBEHHO), BA3a INafIkoro U KaeHa sceHenuctHoro (no 9 Buaos) U A6a0HKU (8). Ha nucTBeHHMUE
cmbupckolt HaliaeHa Tonbko Physcia dubia (Hoffm.) Lettau.

LLnpoKnin cnekTp cybcTpaTHOM NPUYPOUYEHHOCTM XapaKTepeH ansa Phaeophyscia orbicularis (06HapyrKeHa
Ha 15 Buaax AepeBbeB U KycTapHUKOB), Xanthoria parietina (12), Physcia adscendens (11).

NuxeHodnopy napka «CembA» MOKHO OXapaKTePM30BaTb KaK HEMOPA/IbHO-MY/IbTU30HaNAbHYO (40,9 % u
36,4 % COOTBETCTBEHHO) C NpUCYTCTBMEM BopeanbHOro afemeHTa (22,7 %).
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Bo Bcex reorpaduyeckmx anemeHTax npeobnagatoT BUAbI C LUMPOKUM pacnpocTpaHeHnem, obiagarmome
MYNbTUPErnMOHaNbHbIM (68,2 %) M ronapktuyeckum (27,3 %) Tvnamu apeana. EBpaso-amepuKaHCKUIA TN
npeacrasfeH ogHMM BUAOM Leptoraphis epidermidis (4,5 %).

MonyyeHHble HamMW MHAEKCbI MOKa3bIBAlOT, YTO WUCCNEeAYEMbIM MapK OTHOCUTCA K KaTeropum CUAbHO
3arpasHéHHbIX (IP=7-10), 4TO COOTBETCTBYET YPOBHIO KOHUeHTpauun SO, pasHomy 0,08-0,1 mr/m3
(cpepHerogoBol nNoKasaTesb), Torga Kak HOPManbHOW KOHUeHTpauuein SO, B aTmochepHoOm BO3ayxe
cumTatotca 3HaveHua meHee 0,01 mr/m3 (tabavua 1). He6onblume 3HaYeHUA NHAEKCA aTMOCPEPHOMN YMNCTOTbI
NOATBEPXAAI0T BbICOKYIO CTENEHb 3arpA3HeHnaA napKka «Cembs» 1 370, He CMOTPA Ha MaNeHbKUIA NMPOLLEHTHBbIN
MokasaTenb Hanuuma noToKoB Bo3ayxa (5,3 %), HanpaBaslOWMXCA B ropoA CO CTOPOHbI NpeanpuaTuii
HePTEXMMUYECKOW MPOMbILLJIEHHOCTM, YTO AO/IXKHO YMEHbLLIATb BEPOATHOCTb NonaZaHMaA BbIBPOCOB B IaHHYIO
30HY.

Tabnuua 1.
3HaueHusn I.P. u ILA.P. ana napKa «Cembf» (r. HuxKHeKkamck, 2016 roa)

Depeso-$popodpur IP IAP
bepésa nosucnasn 9,0 4,33
BA3 rnagKkuit 8,7 4,33
KNnéH oCTpONUCTHbIM 7,8 6,05
CocHa obblKHOBEHHaA 7,4 1,47
OcuHa 9,0 3,09
Tononb YEpHbIN 8,0 6,23
CpenHee 3HauyeHue 8,32 4,25

Bce BbisiBAEHHble HamM NMWAWHUKK, Kpome Phaeophyscia ciliata (lll Knacc noseoTosiepaHTHOCTK)
ABNAIOTCA  TONEPAHTHbIMM K  aHTPOMOreHHOMy BO3AEWCTBUIO M OTHocATca K VI-X  Knaccam
No/sIE0TONIEPAHTHOCTU, YTO XapaKTEePHO A7 aHTPOMNOreHHO M3MEHEHHbIX TEPPUTOPUIA.
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NPOAYKTUBHOCTb PINUS SIBIRICA B NECHbIX KYNbTYPAX OEHAPAPUA
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AHHOTauuA. MpMBOAATCA AaHHble MO MNPOAYKTUBHOCTM CUMOUPCKOTO Keapa B Pas/NMYHbIX BapMaHTax eCHbIX
KynbTypaeHapapusa CuBUpPCKOM lecHOW ONbITHOW  CTaHuuuM, T.TiomeHU. [loKasaHo, u4Tto Haumbosiee BbICOKOM
NPOAYKTUBHOCTBIO OT/IMYAIOTCA AepeBbs B Ky/bTypax, CO34aHHbIX MO NPUHLMNY «Keapocasay.

KntoueBble cnoBa: Keap cMBUPCKUIA, NeCHble KyNbTypbl, NPOAYKTUBHOCTD.

PRODUCTIVITY OF PINUSSIBIRICA IN THE FORESTRY CROPS OF THE ARBORETUM
OF SIBERIAN FOREST EXPERIMENTAL STATION
M.N. Kazantseva, M.M. Spasibova,
Tyumen State University, Tyumen, Russian Federation

Abstract. The data on the productivity of the Siberian cedar in different forestry crops of the arboretum of the
Siberian Forest Experimental Station, Tyumen are given.lt is shown that the highest productivity of trees in forestry crops
werecreated on the principle of "cedar garden".

Keywords: Siberian cedar, forestry crops, productivity.

Cubupckuit Keap (Pinus sibirica Du Tour) ABAAETCAOAHON W3 OCHOBHbIX J1€CO06pasyloWMX NOPOoL
cmbupckoit Tanrm.OH cnaBuTCA LEHHOW APEBECMHOM M CBOMMM CEMEHAMM — KeapOoBbiMW OpELUKamM,
MMEIOLLMMM BbICOKOE MULLEBOE M JIEKAapPCTBEHHOE 3HayeHue. MICMOKOH BEKOB /togM NposiBaAsaan 3aboTty o
KeApPOBHUKaAX, pPacTyWwux paAgom c nocefeHuamn:ybupann 60nbHble U MaNoONpPOAYKTUBHbIE OepeBbs,
COMyTCTBYIOLWME NOPOAbl, 0beperann fec OT NoXKapoB. Takne KeApOBHUKU OTANYAZINCL NYYLIMM POCTOM M
6onee 6oraTbiIMm ypoXKasmMmm OPEXOB.

Mo NpMHLMNY NPMNOCENKOBbLIX KEAPOBHUKOB CO34at0TCA, TaK Ha3blBaeMble, KKegpoCaZbl» — HaCaXKAeHMUA
C M3HaA4Ya/IbHO PeAKMM PACMNONOXKEHNEM AEPEBLEB NO NAOWAAM, YTOCHUXKAET KOHKYPEHUMIO MEXAY HUMU U
No3BONSET AepeBbAM ObiCTpee AOCTUraTb PEnpPOAYKTUBHOIO Bo3pacTa, U poOpPMMPOBATb XOPOLUO PasBMUTbIN
aCCMMMUAALUMOHHbBIM annapat — 3anor byaywux yporkaes(4; 5-7;9]. B 1983 rogy Takon «Keapocag» 6bin
3a/10)KeH Ha TeppuTopumn aeHapapus Cubupckoi (B To Bpemsa — THOMEHCKOM) NeCHOM ONbITHOW CTaHUUK
BHUWJIM, B ropoge TtomeHU. PaccToAHNA MeXKay CaXKeHLLaMKn NPpu 3aKNagKe COCTaBAAIN: 5 M B pAgax u 4 m —
B mexaypaabax. OgHoBpeMeHHO 6bl10 co34aHO elwe 2 BapuaHTa Ky/abTyp, MMUTUPYIOLLMUX eCTeCTBEeHHbIN
npouecc popmMMpPOBaHMA KeapoBbIX HacaxaeHui. OauH U3 HUX NpeacTaBnAn cobOM CUAbHO 3arylleHHble
nocagKkn keapa. PacctoaHmna mexay caxkeHuamum B pagax — 0,5 m, a B mexaypagbax — 1,5 m.

Ewe oanH BapMaHT — NOAMNO0roBble KYAbTypbl Kegpa, bblin co34aHbl OAMHOYHOM NOCAaAKOM CaKeHLUeB
Ha 6onbWIOM PAcCTOAHUM ApPYr OT Apyra MoA MoJIOFOM JIMCTBEHHOrO Haca)KaeHua. Bce KyabTypbl cO3A4aHbl
CTaHAAPTHbIM 4-NeTHUMU CarKeHLAMM O4HOM NapTUKM, NONYYEHHOM U3 NUTOMHMKA I. YenabuHcKa. Ceityac oHuM
npeactasaaoT coboit monoaHsKK 38-neTHero Bo3pacra.

B HacToawen paboTte npnBOAATCA AaHHblE MO COBPEMEHHOMY COCTOAHMIO U NPOAYKTUBHOCTU AEpPeBbEB
Keapa B Ka)KOOM W3 BapMaHTOB Ky/ibTyp, KOTOPble pacCMaTpUBa/INCb, KaK OTAE/bHble MPobHble naolaam
(nn).

MM Ne 1. ComKHyBLWKMECA KynbTypbl Kegpa, dopmumpyemoro no npuHUMNY «Kegpocaga». Mnowaab
yyacTtka 0,12 ra, ryctota apesocron 970 wr./ra.

MM Ne 2. ComKHyBLUKECA 3aryLleHHble KynbTypbl Keapa. MNaowaab yyactka 0,05 ra, ryctota apeBocTon
10000 wr./ra.

MMNe 3. KyabTypbl Kegpa nog nonorom 6epe3oBoro HacaxkaeHus. Mnowaap yyactka 0,05 ra. CpegHsan
BbicoTa bepe3s 30 M, COMKHYTOCTb MX nosora — 60 %; Kegpbl NpeacTaB/ieHbl B KayecTBe NOAPOCTa, B
Konuyectse 420 wr./ra.

UccnepoBaHme nposoaunocb netom 2015 roga. Ha Bcex ydyacTkax Obln npoBegeH NOJHbIA nepedyet
AepeBbeB Keapa € OLEHKOM UX OCHOBHbIX MOPGOMETPUYECKMX NOKa3aTe nien.

CpeaHuin ob6bem CTBOIAONPEAENANCcA NO NecoTaKCaUMOHHbIM Tabauuam [2]. MpoayKTUBHOCTb AepeBbEB
OUEHMBANACb NO KOAMYECTBY MPOU3BEAEHHOM MMWU MAcCCbl CTBOJIOBOM ApPEeBECUMHbI, B abCONOTHO cyxom
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cocToaHMK. [Ons nepeBofda o0OObeMHbIX MNOKasaTenenmB BecCOBbleObIM WMCNO/b30BaHbl KOHBEPCUMOHHbIE
KoadduumeHTbl M3 dyHOAMEHTanbHON cBOAKM «Yrnepog B 3KocucTemax necoB M 6onotr Poccun»
[8].MonyyeHHbIE gaHHbIE NPUBOAATCA B Tabauue.

MaKcMmanbHble 3HaYeHUss MOPPOMETPUYECKUX MOKasaTeseld U NPOAYKTUBHOCTM MMEIOT AepeBba Ha
yyactke «Kegpocaga» (MM Ne 1), MuHUManbHoe — B nognonorosbix KyabTypax (MM Ne3). Pasnuums mexay
BCEMW y4aCTKamMM MO 3TMM MOKa3aTeAM CTaTUCTUYECKU aoctosepHbl. [epesba Kegpa Ha MM Nel n 2 yxe
BCTYNUAKN B $asy reHepaTMBHOCTM U Aanu nepsble ypoxKau. Mo pesynbTaTam ydyeTa, CPeAHEee YMUCIO0 LWKLLEK,
coopmmpoBaBnNxcA Ha 1 aepeBe B KynbTypax, CO34aHHbIX MO TUMNY «Keapocafa», B 11 pa3 Bbiwe 3TOro

nokasarenagns MM Ne 2 (Taba.).

Tabnuua
CpegHue mopdonormyeckme nokasatenm M NPpoAyKTMBHOCTb AepeBbeB Keapa Ha NPOOHbIX NaoLWaaax
Mokasarenu MMNel1 MMNe2 MMNe3
OuameTtp cTBONQ, CM 15,3 10,7 4,9
BbicoTa cTBONIa, M 6,6 6,1 2,7
OnameTp KpoHbI, M 5,2 4,2 2,5
O6bemcTBONa, KY6. M 0,07 0,03 0,01
Macca cTBOANa, Kr 36,5 15,7 2,6
Yucno wunwek Ha 1 gepese, Wr. 5,5 0,5 0,0

MomnMmo Npou3BOACTBa MaTepUasbHbIX LLEHHOCTEN Keap, Kak At0boN Apyrol BUA, pacTeHWN, BbINONHAET
N BaXKHble 3KocucTeMHble GyHKUMU. OQHON M3 HUX ABAAeTcA ydyacTve B GOPMMPOBAHMM ra30BOTO COCTABA
aTmocdepbl 3a CYET AaCCUMMMAALMMK YIIEKUCNOTO rasa M BblAesIeHUA KUcaopoda B npouecce poTocuHTe3a.
KonnyecTBo NOrNoOWEHHOrO yrieposa NpPonopLMOHANbHO KOAMYEeCTBY npoayunpyemonn céutomaccbl. 3To
No3BO/IAET MCMO/Ib30BaTb MOKA3aTENM MNPOAYKTUBHOCTU PACTEHUMM AN OLEHKM WUX POAN B YrAepoLHOM
6loayKeTe TeppPUTOPUIA pasiMyHoro mactutaba [3].

M3BeCTHO, 4TO Ha 1 TOHHY NPMPOCTa CYXOr0 OPraHWYecKoro BeLLecTBa pacTeHMAMM nornowaetca 1,83
TOHHbI YrNeKUcNoro rasa u solgensetca 1,4 ToHHbI Kucnopoga [1]. Mcnonb3ys 3TW AaHHble, Mbl paccyMTanm
KO/IMYEeCTBOMNOINOLLEHHOTO YI/IEKMUC/IONO ra3a M BblAe/NIEHHOr0 KUCN0poAa OAHUM CPEAHUM AePEBOM Keapa Ha
NPOBHbLIX NNOLWAAAX B TeYeHUe UX Ku3Hu (Puc.).

Kak MOXHO BUAETb, OAHO CpefHee AepeBO «Keapocafa»B TeYEHME KU3HU acCMMMUAMPOBaAno B 2,3 pasa
6onbwe CO, u Bblgennno O, no cpasHeHuto ¢ MM Ne 2 1 noutn B 14 pa3 6osblue, Yem AepeBba Keapa Ha MM
Ne 3.

Takum 06pa3om, NecHble KyabTypbl, CO3ZaHHble MO NPUHUMUNY «Keapocaaay, OTANYalTCA 3HaYUTeNbHO
6onee BbICOKOM MPOAYKTMBHOCTbIO AepeBbeB, AatoT bonee paHHME ypoxKau WwuweK M obnagatot 6onee
BbICOKOW aCCUMMAALNOHHON 3G EKTUBHOCTBIO, MO CPABHEHUIO C APYTMMU U3YYEHHBIMU BapUaAHTAMM KyabTyp.
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[Ipo6nele mmoman
Puc.
KoanyecTtBo NOrnoweHHoro yrnekMcnoro rasa v Bbl4e/IeHHOro KMcaopoaa oAHMM gepeBom Kegpa B
TEeUYEeHUE KU3HMU, K.
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MOP®OMETPUYECKUE NOKA3ATE/IN LUMULLEK COCHbl OBbIKHOBEHHOM
B YCNOBUAX YPEAHU3UPOBAHHOM CPEAbI
0.C. Kosnosuesa', H.H. flepeua
Nwmnmckmii negarorndeckmnini MHCTUTYT um M.MN. Epwosa (punnan) Tromly, r. Uwnm, PO
Tok-007@mail.ru

AHHOTauumA. MpuBOAATCA [JaHHble OLEHKU MOPPOMETPUYECKMX NAapaMeTPoB LWULIEK COCHbl OBbIKHOBEHHOWM
BbI3PEBLUNX B YCN0BUAX roposa Niwmma TromeHcKol obnacTu.
KntoueBble cnoBa: COCHa 06bIKHOBEHHasA, WWLLKA, 3arpA3HEHNE cpesbl.

MORPHOMETRIC PARAMETERS OF CONES PiNUS SYLVESTRIS IN URBAN ENVIRONMENT
0.S. Kozlovtseva, N.N. Derecha
Ishim Ershov Teachers Training Institute (the branch) of Tyumen State University, Ishim,Russian Federation

Abstract. Data on the estimation of morphometric parameters of pine cones of ripened pine in the conditions of the
city of Ishim, Tyumen region, are given.
Keywords: Pinus sylvestris, cones, pollution of the environment.

®opmMMpOBaHME LIULWIEK COCHbl MPOUCXOAMUT B YCNOBUAX MNOCTOSHHONO AENCTBMA NPUPOAHbIX, a B
nocnegHue 100-150 net aHTPOMNOreHHbIX U TEXHOTEHHbIX PaKTOPOB, YTO CKa3biBaeTCA ee MOPHOMETPUYECKMX
pasmepax, ¢opme, Bece, a BMOCAeACTBMM U KavecTBe cemsAH. OCOBEHHO BaKHbl pa3mepbl LWKLWEK Mpu
ceneKkuMoHHOM paboTe [3], o4HaKO pAfL aBTOPOB BbICKA3bIBAET NpPeAnofioXKeHMe, YTo MopdomeTpuyeckune
XapPaKTEPUCTUKM U GOpPMa LUNLLEK MOXKET CAYKUTb AR OLEHKM KavecTsa cpeabl [1; 2].

Ypb6aHuctbl oTHocAT Mwmm K umcny cpegHux ropogos [4]. B ropoge nmeetca 711 opraHM30BaHHbIX
WCTOYHUKOB BblbpocoB, 13 HMx 182 (52 % BK/Aaga) MCNONb3YET NblAerasoouncTky. CpeaHsa cTeneHb OUNCTKU
coctasnsaet 91,5 %. B cBA3K C NepeBOo4OM KOTe/IbHbIX Ha NPUPOAHLIN ra3 o6bEmbl BbiIbpocoB B aTmochepy
CYLLECTBEHHO CHM3MAUCL. B cBOlO oyepeab B ropose pacteT BblIOpoc BewecTs B aTmochepy ropoaa oT
TpaHcnopTa. Ecam B 1999 rogy oH coctaensn 2,9 Tbic. T., To B 2007 — 5,6 Tbic. TOHH. C 3KO/IOMMYECKOM TOYKM
3peHunA TPaHCNopPT nNpeacTaBnseT bosee CyLLeCTBEHHY ONAaCHOCTb, YEM CTaLMOHAPHbIe NCTOYHUKM C BbICOKO
pPacnoNoXKeHHbIM yCTbem TPyObl U XOPOLWIMMU YCAOBUAMMK PacceMBaHMA BbIBPOCOB.

B coobuieHmn npeacTaBaeHbl AaHHble MO ypoxKato wuwek 2016 roga. Toukm cbopa npeacTaBaeHbl Ha
pUCYHKe.
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Touku cbopa maTepuana

‘ 1. yn. K. Mapkca (gBop *unoro
umsscemai ,D,OMa),'
2. ABTOBOK3an
3. borosiBneHcKknit cobop
(3pecob xe 3gaHue UMK nm. M.11.
| Epwosa)
4. OONT «HapoaHbI napK»
5. OOMNT «CUMHULUHCKMI Bop»
Puc. PacnonorkeHue ToueKk cbopa matepuana Ha Tepputopmn ropoga Mwmnma

Ha Kaxgoi Touke cobpaHo no 100 wuiwek (c 10 gepeBbeB C OLEHKON He HuKe 2-x 6annos). PesyabTaTbl
N3MepPEHUI NpMBeLEHbI B TabauLe.
Tabnvua
MopdomeTpryeckne NoKasaTenu WmLiek COCHbl 06bIKHOBEHHOM COBPaHHbIX B Pa3/IMYHbIX palioHax
r. Mwuma B 2017 roay (yporkain, 2016)

V. K. Makca ABTOBOK3an HapopHbiit borosBneHcKuin KoHTponb
MopdomeTtpuueckmn napk cobop (6op)
€ noKasarenu Xtm, Xtm, Xtm, Xtm, Xtm,
CV, % CV, % CV, % CV, % CV, %

Macca WuLKMK, T. 5,04+0,18 5,0540,2 4,9310,16 5,94+0,18 5,16+0,18
36,49 41,21 33,16 31 35,80

[NVHA WKWLWKK, CM 3,77+0,06 3,77+0,08 3,3740,05 3,91+0,05 3.7610,30
16,77 20,15 15,95 13,54 80,24

LWnpuHa WuwKm, 1,73+0,04 1,87+0,03 1,7340,02 1,83+0,02 1,72+0,02
cm 22,73 17 13,56 13,45 14,05

dopma LINLLIKK 2,21+0,03 2,05+0,05 1,9540,02 2,15+0,02 2,21+0,19
15,04 20,38 10,98 9,70 85,21

Taknm 06pa3om, BbIABAEHO, YTO BO/BLUMHCTBO MOPGOMETPMUUYECKMX NAaPaMETPOB LIMLIEK
XapaKTepuM30BaanCb CpeHeN N BbICOKON M3MEHYMBOCTbIO U BbIIN CTAaTUCTUYECKM AOCTOBEPHO HUXKE B
ycnosusax ypboskocuctem. OTMmeyeHO CTaTUCTUYECKU AOCTOBEPHOE CHUMKEHME NOKa3aTe el No Taknum
napameTpam Kak macca, 4/MHA U WWUPUHA WKULLKK, cpefHee YUCN0 HOPMAZIbHO Pa3BUTbIX CEMAH B LLKLLIKE.

Cnucok ntepaTtypbl
1. KasaHueBa, M.H. OcobeHHOCTM penpoayKLUK COCHbI 0ObIKHOBEHHOM B HacaxAeHUAX ropoaa TIOMEHU U ero 3e/1eHOoM
30He [TeKcT] //BecTHuK 3Konormuum, necoseaeHns n naHawadroseaeHma. —2005. — Ne 5. — C. 76-79.
2. Kosnosuesa, O.C. PenpoayKkTuBHbIN noTeHuuan Pinus sylvestris 8 ycnosuax ropoga Mwnma [Tekct] / O.C. Ko3nosuesa,
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AEKOPATUBHOCTb YEPEMYXU MAAKA
B 3ABUCUMOCTU OT MECTONPOU3PACTAHUA B YPBAHOCPEAE, HA NPUMEPE r. UXKEBCKA
H.M. Ky3bmuHa
YomypTckuit degepanbHbliii uccnegoBatenbckuii LeHTp YpO PAH, r. UkeBck, PP
kuzminal956@mail.ru

AHHOTauusA. B paboTe faHA CPaBHMTE/NIbHAA XapaKTEPUCTMKA AEKOPATUBHOCTM KPOHbI M AUCTBbI Padusmaackii B
3aBMCMMOCTM OT MecTonpouspacTaHua B ypbaHocpeae r. MxkeBcKa.
KntoueBsble cnosa: Padus maackii, AeKOPaTUBHOCTb KPOHbI U INCTBbI, 3KONOTMYECKME rPYNnbl HACAKAEHWA.

DECORATIVE EFFECT OF THE BIRD CHERRY OF MAAK DEPENDING ON ITS GROWING PLACE IN URBAN ENVIRONMENT,
ON THE EXAMPLE OF IZHEVSK
N.M. Kuzmina
Udmurtia Research Center of the Urals Department of the RAS, Izhevsk, Russian Federation

Abstract. The comparative characteristic of decorative effect of krone and foliage of Padus maackii depending
on its growing place in urban environment of Izhevsk is given.
Keywords: Padus maackii, decorative effect of krone and foliage, ecological groups of plantings.

JeKopaTuBHble 3K30Tbl 3aHMMatOT 0coboe MecTo B TFOPOACKOM O3e/lIeHEeHUU, ABAAKOTCA BaXKHbIM
OEeKOpPaTUBHbIM 37emeHTOM naHawadTa. bnarogaps BblpasUTenbHOCTM GOpPM U OTTEHKOB KOJ/0PUTa,
[EeKOpPaTUBHble 3K30Tbl 006/1a4al0T BbIPAXKEHHbIM MONOXKMUTE/IbHbIM MCUXONOTMYECKMM BO3AENCTBMEM Ha
yenoseka. OHM oboralaloT ropoackme nersaxum Kpackamu, dopmamu. Popma KpoHbl ABAAETCS OAHUM U3
BaXKHeMLWMX NpU3HAKOB ApeBecHblXx nopos. Ee onpeaenser B OCHOBHOM cucTema BeTB/EHUS. JIUCTbA
ABNAIOTCA AONO/NHUTENbHbIM 3/1IEMEHTOM, OKa3sbiBaloWMM bonbluoe BAUAHUE Ha dopmy KpoHbl [1]. B paboTte
npeacTaB/eHbl pe3ysibTaTbl UCCAEA0BaHNA KayecTBa AeKOPaTUBHOCTU KPOHbl U JIMCTBbI B 3aBUCMMOCTU OT
MeCTONpPOoU3pacTaHMA B PA3IMYHbIX SKONOMMUYECKMX Frpynnax HacaxKaeHui r. MxxeBcKa.

MaKcUManbHYIO AEKOPATUBHOCTb PACTEHMA MMEKOT B ONTUMANbHbBIX 1A HUX YC/IOBMAX MPOU3PACTAHUA.
Padus maackii cuMTaeTca BbICOKOAEKOPATUBHbIM MHTpoAyueHTom [1-3], 3aHMMaeT B O3eneHeHWU ropoaa
MxkeBcKa 0,3 % OT 40AM BMAOBOrO COCTaBa APEBECHbIX pPacTeHM. BcTpeyaeTca B ABOPOBbLIX HAcaXKAEHMUAX, B
MaruMcTpasnbHbIX NOCagKax, PeAKo B CKBepax M Mapkax ropoga WMkeBcka. Ha cerogHsAWwHUIA AeHb BblCOKan
AeKopaTnMBHOCTb Padus maackii Habntoaaetca He BO BCeX HacaxKAEeHUAX . MXKeBcKa.

UccnepoBaHMsa NpoBOAMANCL B TPEX KaTeropuax HacaxaeHun ropoga MkeBcKa. Bbiio BbibpaHo 185
aepesbeB Padus maackii, KoTopble npouspacTaloT B AEBATU 3KONOMMYECKUX Tpynnax Mo YCA0BUAM
npouspacTaHMA: yAu4YHble nocaaku (4 sKonornyeckue rpynnbl), 4BOPOBble HacaxKaeHUa (4 3Kosornyeckue
rpynnbl), NocagKku B cKkBepax ropoga M»escka.

Camoe BbICOKOE KayecTBO AeKOPaTUBHOCTM GpOPMbI KPOHbI MMEOT HacaxkaeHus Padus maackii B ckBepax
M napkax ropoaa MxxescKa. Xopoluee KayecTBO AeKOPaTUBHOCTU KPOHbI Bbl/I0 OTMEYEHO Y HacaxkaeHun Padus
maackii B pAagoBbix NocaZikax B Y3Kyt0 NOJIOCY ra3oHa BAOb AOPOrN CO cpeaHelt MHTEHCUBHOCTbIO ABUXKEHMUA
B NpuropoaHoli 3oHe ropoaa (2,7 6annos) U BHYTPUABOPOBbLIX OAMHOUHbIX U FPYMNMNOBbIX HACaXKAEHWUI Ha
COMHLUE U B nonyTteHu (2,6 6annoB). B ocTanbHbIX 3KONOTMYECKMX FPynnax KayecTso AeKOPaTUBHOCTM KPOHbI
Padus maackii Huxe cpeaHero. JaHHble HacaxaeHua Padus maackii HaxoasaTcs B6AM3M A0POr C BbICOKOWM
WHTEHCMBHOCTbIO ABUXEHMA, C HeAOCTaTOYHbIM BaaroobecnevyeHMem, B 3arylleHHbIX NocagKax C Apyrumu
AepeBbAMW, B 3aTEHEHUM OT 34aHUN U PAAOM CTOALMX AepeBbeB. KPOHbI BbITAHYTbIE PbIX/ble, C 6ONbLMM
KOJINYECTBOM CyXMX CY4bEB, C YPOA/IMBOM 0Ope3KOo.

CpeaHuin 6ann KayectBa AeKOPaATUBHOCTU AUCTBbI Padus maackii Bbilwe, Yem cpegHUin 6ann Kayectsa
KPOHbI. TO/IbKO ABE 3KONOrMYecKMe rpynnbl UMEerT KauyecTBO AEeKOPaTUBHOCTU ANCTBbI HUMXKe cpeaHero. Padus
maackii B psaoBOM NOCaAKeHa rasoHe CO CTOPOHbI TPOTyapa MO Yy/Auue CO cpeaHeW MHTEHCUBHOCTbHO
OBUMKEHMA B NpUropogHoi 3oHe ropoga (1,7 6annoB) ucnbiTbiBaeT HeAZOCTaTOK BaroobecneyeHus ms-3a
psAomM npouspacTatowux bepes. Pagosan nocagKa Padus maackii B y3Kyto Nonocy rasoHa BAOJIb AOPOrU C
BbICOKOM MHTEHCUBHOCTbIO ABuKeHus (1,1 6ann) HaxoguTca B NpomblwieHHol 30He 000 «Hedtemaw» c
WHTEHCMBHbIM ABMXXEHWEM aBTOTPaHCNOPTa. Y3Kaa NnoJsioca ra3oHa M YKAOH MOBEPXHOCTM MOYBbI YXYALLAOT
BOAHbIN PEeXUM y4acTKa npouspactaHus Padus maackii.
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Ona onpepeneHna KoaudectBa AepeBbeB C Pa3/IUYHLIM KAvyeCTBOM AEKOPaTMBHOCTU MO  KaxAomy
OEeKopaTMBHOMY CBOWMCTBY Padus maackii, naTnbannbHas cucTeMa OLEHKM KayecTBa AEKOPATUBHOCTU 6Oblna
pa3buTa Ha YeTbipe rpagaLmu.

Bbicokan gekopatuBHocTb: 3,0—4,0 6anna;

CpegHnas gekopaTtMBHoOCTb: 2,0-2,9 6anna;

HusKas gekopatmeHocTb: 1,0-1,9 6anna;

OueHb HM3Kas gekopaTtmsHocTb: 0—0,9 6anna.

Bonblue Bcero AepeBbeB C BbICOKMM KayecTBOM AEeKOPATUBHOCTM KPOHbI (88 %) npounspacTaeT B NapKax u
cKBepax ropoga Mxkescka. bonblwe nonosuHbl aepesbeB (53 %) B pagoBoM NocagKe B Y3KYtO MOJIOCY ra3oHa
BAO/1b AOPOTrM HAa YAULIE CO CPeAHEeN MHTEHCMBHOCTbIO ABUMKEHUA B NPUrOPOAHOIM 30He ropoaa. YyTb MeHblue
nonosuHbI (41 %) B OAMHOUYHbIX U FTPYNMNOBbIX NOCAAKax BHYTPUABOPOBbIX HAaCaXKAEHMUN Ha OTKPbITOM MecCTe.

HU3Kyl0 OLEHKY AeKopaTUBHOCTU KpoHbl (100 %) umeloT BHYTPUABOPOBbIE pAAOBble nocaaku Padus
maackii BAoNb MeXKBapTanbHOro npoesga. B akonornyeckux rpynnax, rae Padus maackii Haxogutcs B
6/1M3KOM COCeAcTBe C APYrMMU AePeBbAMM U B 3aTEHEHUUN OT KU/bIX 4OMOB, 60/blUEe NOIOBUHbI AEPEBLEB C
HU3KMM KaueCTBOM AEKOPATUBHOCTU KPOHbI COOTBETCTBEHHO 68 % 1 57 %. KpOHbI pbix/ible C CyXMMU CyYbAMM.
OueHb HM3KOe KayecTBO AeKOPaTUBHOCTU KpOoHbI Yy 60 % AepeBbeB B pAAOBOM NOCaZKe B Y3KYHO NOAOCY ra3oHa
BOONb AOPOrN C BbICOKOW MHTEHCUBHOCTbIO ABUMKEHUA. KPOHbI pbiX/ible C YPOA/MBON OOPE3KON U CyXMMU
CYYbAMM.

KayecTBO AEKOPATMBHOCTU INCTBbI MOYTM BO BCEX IKOJIOTMYECKUX FPYNMNAxX BbICOKOe U cpeaHee. bonble
Bcero 45 % pepeBbeB MMEOT OYEHb HU3KYIO OLEHKY B PAAO0BOM MocafKke B Y3KYH MOAOCY rasoHa BAO/b
O0POTrN C BbICOKOM MHTEHCUBHOCTbLIO ABUXKEHUA U 33 % aepeBbeB B PSAOBOM NOCaZKe Ha rasoHe CO CTOPOHbI
TpoTyapa. HacaxaeHuna Padus maackii Ha faHHbIX y4aCTKax UCMbITbIBAOT HEAOCTaTOK BnaroobecneyeHus.

Hanbonee HeraTMBHOe nOeNCTBME Ha KayecTBO [AEKOPaTMBHbIX CBOWCTB Padus maackii oKasanu
cnegyowme bakTopbl cpeabl: HeyaauHbli noabop MecTa NocaZKK, 3aryLeHHble NOCaAKK1, HU3Kan MHCONSLMS,
He[oCTaToOYHOe BflaroobecneyeHune, OTCYTCTBME CBOEBPEMEHHOrO yXo4a 3a KpPOHOW. Bbicokoe u cpegHee
KaQuyecTBO [EKOPaTUBHbIX CBOMCTB OTMEYEHO B CKBEpaX, OAMHOYHbLIX W FPYnMnoBblX MOCafKaxX [ABOPOBbLIX
HacaXXgeHU u B PALOBbIX NOCaAKaX BAOAb MaruMcTpann co cpegHel WMHTEHCUBHOCTbIO ABUMKEHMA B
npuropoaHon 3oHe ropoga. Cambiii HU3KUI cpeaHuii 6ann — 0,87 B pagoBOI NOCaZKe B Y3KyO NONOCY rasoHa
BAO/Ib [AOPOrM C BbICOKOM WHTEHCUMBHOCTbIO ABWMEHWS W HeAoCTaTOMHbIM  BnaroobecneyeHuem.
UccnepoBaHMa KavecTBa AEKOPATUBHbLIX CBOMCTB, Ha Npumepe HacaxaeHui Padus maackii, nokasanu, Kak
BbICOKOZIEKOPATUBHbIE HacaXKAeHUA B OMNTMMAaJbHbIX YCNIOBMAX MecTonpomuspacTaHua (OuUeHKa KadecTsa
[EeKOopaTMBHbIX CBOMCTB 6onee 3-x 6ann0B), TEPAIOT KAaYeCTBO AEKOPaTUBHOCTU MPU CUNBHOM U3MEHEHWUU
$aKTOpPOB YC/I0BUI CYLLLECTBOBAHMA.
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AHHOTaumsA. B ozeneHeHuun r. Kemeposo ncnonbsyerca 103 Buaa AepeBbeB U KYCTapHUKOB, cpeam KoTopbix 82 BUAa
WHTpoayueHTbl M 31 Bua, — pacteHuAa mecTHoM ¢nopbl. Cpean MHTPOAYLEHTOB nNpeobsafatoT eBpoas’naTcKue,
ceBepoaMepUKaHCKMe, [Oa/ibHEBOCTOYHbIE PACTEHWA UM B MeHbLUeW CTerneHU eBponenckue pacteHua. OKkono 25 %
CNocobHbI K BEreTaTUBHOMY M CEMEHHOMY BO306HOBNEHMWIO Ha TEPPUTOPUIO ropoaa.

KnioueBble cnoBa: ypbaHodiopa, aeHapodnopa, KemepoBo, MHTPOAYKUUA.
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THE STRUCTURE OF TREE PLANTATIONS IN KEMEROVO
A.N. Kupriyanov
Kuzbass Botanical Garden,
Federal Research Center of Coal and Coal Chemistry of SB RAS, Kemerovo, Russian Federation

Abstract. In greening the city of Kemerovo 103 species of trees and shrubsare used, 82 species of which were
introduced here but 31 species of plants are of local arboriflora. Among the exotic species the Eurasian, North American,
Far Eastern plants dominate, and to a lesser extent European plants too.Of all the species, only 25 species reproduce
themselves in vegetative and give self-seeding, others resume re-embarkation.

Keywords: urban dendroflora, Kemerovo, introduction.

Ypb6aHodaopbl ropoAoB MMEIOT C/IOMKHYI CTPYKTYPY, COCTOALLYH W3 PacTeHUM MeCcTHOM ¢nopbl —
anekodUToB U 3aHOCHbIX pacTeHui — remepoduToB. Knaccudpukauma remepodmtos o6bIMHO NPOBOAMTCA B
TPEeX yPOBHSAX: MO BPEMEHW 3aHOCA, CMOCOBY MMMUTPaLMK U CTEMEHWN HaTypaausaumm [5]. Mo BpemeHu 3aHoca
ana ropoga KemepoBo Havbonee WHTepecHbl 3YKEHOOUTbI — pacTeHusa, NosABMBLUMECA B Mepuog,
WHTEHCMBHOIO OCBOEHMA TEPPUTOPUIN C Hayana XX Beka. ITo cBA3AHO C Tem, 4YTo . KemepoBo BO3HUK B 1918
rogy (r.Lernosck) n abcontoTHoe BGONBLIMHCTBO APEBECHbIX PACTEHUM, UCNO/b3YIOWMXCS B O3e/1€HEHMM,
OTHOCUTCA K 3yKeHooMTam. o cnocoby MMMUrpaummn BbISENAIOT MpPefHAMEPEHHO 3aHeCeHHble BUAbI
(MHTpPOAYKLMA) N HenpeAHAaMEpPEHHO 3aHeceHHble BUAbl (MHAYKUMA). Cpean MHTPOAYLMPOBAHHbLIX BUAOB
BbIAENAIOT 3Pra3snoduTbl — pacTeHUA KyAbTYpPbl U BHE €€ He BCTpevatowmecs, sprasamodmurodpumTsl — ogmyasLime
BMAbl, CNOCcObHble 6e3 NOMOLLM YesloBeEKa YAEPHKMBATLCA BO GAOpe, N 3prasmoamnoduTbl — Tak HasblBaemble
penuKkTbl KynbTypbl [1; 4]. TockonbKy ropoackasa AeHAapodsopa HACUMTLIBAET MeHee CTa NeT U A0 3TOoro
KyNbTypa 3e1eHOr0 CTPOUTENbCTBA, KyAbTypa cafoBoAcTBa Oblna KpalHe HM3Ka, TO K 3prasvonunodutam
MOKHO OTHEeCTU eauHu4YHble BUAbl. Cpean MHAYUMPOBAHHbIX BUAOB BblAENAT KCEHOOUTbI — CAy4alHO
3aHeceHHble B pe3y/bTaTe XO3AWCTBEHHOW [AeATeNbHOCTM, aKOMOOUTbI — pPacTeHMA, paccenarolmecs B
pe3ynbTaTe U3MEHEHUA KAMMATUYECKMX MAPaMeTPOB OKPYKatoWwen cpeabl, B AaHHOM COOBLWEHUN 3TU BUAbI
He y4uTbIBatOTCA.

Mo cTeneHn HaTypanmnsauun BblaenaTca ademepoduTbl — BUAbI, NOAAEPKUBAIOLWME CBOIO YNCIEHHOCTb
MOCTOAHHbIM 3aHOCOM CEeMSAH WM HOBOW MOCaZKOM (NOCTOSIHHblE — PEryasipHO 3aHOCKMMbIE Ha U3y4yaemyro
TEPPUTOPUIO; CAyYalHble — BMAbI, MOABAAIOWLMECA He peryasapHo); arpuodutbl — pacTeHus,
HaTypa/n30BaBLWIMECA B PACTUTE/IbHbIX COOOLWECTBAX WM PA3MHOMKAKOWMECA CeMeHamM; 3neKopuTbl —
pacTeHus, obuTatoLme No COPHbIM MecTam B CoobLLecTBax ¢ 0c1abaeHHbIMU LEHOTUYECKMMM CBA3AMM.

B Hauane XX BeKaTeppuTOopua, 3aHMMaemas ropogom LlernosBckom, Oblna HesHaunTenbHa W
npubansuTenbHo coctasnana 24 km?. B 1943 rogy LllernoBck 6bin nepeMmeHoBaH B ropod KemepoBo u
BCKOpe njaowaab ropoaa ysenmumnaco go 130 KmZ. B HacTosALEee Bpema naowaab ropoaa —261.84 K2,

B nctopum o3eneHeHua KemepoBO MOXKHO BblAeNTb TpKU 3Tana. MNepBbii OTHOCUTCA K Hadany XX BeKa,
KOraa HayaNoCb MHTEHCUMBHOE CTPOUTENIbCTBO KENE3HOM A0POrM U KOKCOBOrO KOMbBWHaTa. Mcnonb3oBanu B
o3esieHeHUn BbicTpopacTywme Tonons (Populus balsamifera, P. laurifolia, P. nigra), abnonun (Malus baccata,
M. domestica), Kaparay (Ulmus pumila), amepukaHcknin KneH (Acer negundo). 3Tn BuAbl 6blnK
WMHTPOAYLIMPOBaHbl U 3aBO3UANCH CNELMANbHO AN NOCAAKM, HO, TaK e 3aHOCUMIUCL CYYalHO: C TOBapamu,
No XenesHow Aopore, BMECTE C NepBbIMU NepeceneHL,amu.

BTopolt aTan 03eneHeHMA roposa CBA3aH CO CTPOUTENbCTBOM roposa Kemeposo M npeBpalleHus ero B
obnactHolt ueHTp. B 70-90-x rogax XX BeKa Npu o3efieHeHMM HoBbIX yauy (MuoHepckuin Gynbeap, np.
Ctpoutenen, np. JleHnHa, np. OKTAGPLCKMIA) UCNONb30BaNOCh 6ONbLIOE KONNYECTBO BMAOB, GOPM U COPTOB
OepeBbeB U KYCTapHMKOB. Mpn 3TOM MCNOIb30BaINCh KaK PacTeHUA MeCTHOM Gaopbl, TaK U UHTPOAYLEHTI.
OcHoBY cOCTaB/ANN XBOMHbIE U INCTBEHHbIE AepeBbs (Abies sibirica, Larix sibirica, Picea obovata, P, pungens,
Pinus sibirica, P, sylvestris, Acerginnala, A, tataricum, Betula pendula, Fraxinus pennsylvanica, Populus alba x
P. bolleana, Tilia amurensis, T, cordata, Uimus laevis). TaKk e B ropoae MNosBUANCb KPacuMBO LBETyLME
KycTapHUKKU (Berberis amurensis, B. aquifolium, B. vulgaris purpurea, B. thunbergii, Symphorycarpos albus,
Cornus alba, Swida sericea, Syringa josikaea, S. vulgaris, Clematis tangutica, Cotoneaster lucidus, Padus
maakii, P. virginiana, Physocarpus opulifolia, Rosa glauca, Sorbaria sorbifolia, Spirae adouglassii, S. japjnica,
Salix ledebouriana, Philadelphus coronarius).

C 90-x rogoB MPUTOK WHTPOAYLLEHTOB COKpallaeTcda. B o3eneHeHMM CTann MCNONb30BaTb pacTeHMUs
mecTHoit ¢dnopbl: enb, bepesa, pabuHa. YacTo nocagouHbii maTepuan bpanca u3 b6anMsnerkalmx ecos.
MonoxKMTenbHble KayecTBEHHbIE U3MEHEHMA CTaan MPOUCXOAUTb € Hayana XXI BeKka. MoTOK MHTPOAYUEHTOB
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onATb YBENYWIICA, HO OH CBA3aH C MHANBUAYANbHOM 3aCTPOIMKON, MCNO/Ab30BaHUEM APEBECHbIX PacTeHUi Ha
Jayax, KoTTeaax, YaCTHbIX 4OMaX.

YpbaHodnopa ropoga Kemeposo coctasnsaet 834 suga [3], B Tom uncne geHapodnopa — 103 snaa, m3
KOTopbix 82 BMAa — MHTpoayueHTbl. Cpegu  WHTPOAYUEHTOB nNpeobnagaloT  eBpoasmnatckue,
ceBepoamMepuKaHCKMe, AaslbHEBOCTOYHbIE PACTEHMA U B MEHbLUEN CTEMEeHM eBPOMeNCKUe pacTeHus. ITo
BMOJIHE YK/NaAblBaeTCA B TEOpPEeTUYECKMe MNOCTPOEeHMA NEepPCreKTUBHOCTM MWHTPOAYKLMU PacTEHUN Ha
Tepputopuio  3anagHoh Cubupu [1]. PacteHuMa mecTHOM npupoaHon aopbl Tak Ke  LWKWPOKO
MHTPOAYLMPYIOTCA, @ BMNOCNEACTBMU MCMONL3YIOTCA B O3eneHeHun. OKono 75 % WHTpoAyLEeHTOB B
03e/IeHEeHUN MOAAEPKMBAIOTCA MCKAOYUTENIbHO HOBOW MocafkoM, 25% cnocobHbl K BeretaTMBHOMY MU
cemeHHOMYy BO306OHOB/MEHWUIO Ha TeppuToputo ropoda. Mo cteneHn HaTypanmsaummn cpeam MHAYLMPOBAHHbIX
B1a08B 37 % adpemepoduTbl, 30 % arpnodunTbl U 33 % aneKopuUTbI.

HecmoTps Ha BbICOKYHO AEKOPATUBHYIO U XO3ANCTBEHHYHO LEHHOCTb MHTPOAYLMPOBAHHbLIX AEPEBLEB U
KYCTApPHMKOB MHOIMEe BMApbl, aKKAMMATU3NPYACb B HOBbIX YCAOBUAX, NMPOABAAIOT WMHBA3WIHbIE KavecTBa M
CnocobHbl K TpaHchopmauMm pPacCTUTENbHONO MOKPOBa, OCOOEHHO Ha aHTPOMOreHHO W3MEHEeHHbIX
TeppUTOPUAX.

B nepByto ouyepeab 3TO OTHOCUTCA K Acer negundo, KOTOpbIN ABAAETCA BUAOM — «TpaHchopmepom» m
aKTUMBHO BHeApAeTcA B ecTeCTBEeHHble M MoayecTecTBeHHble coobuiecTBa. Tak e K MHBA3WMOHHbIM BMAAM
oTHocatca Malus baccata, Ulmus laevis, U. pumila[6].
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AHHoTaumuAa. O6ocHoBbIBaeTCcA HeobxoaumocTb KpacHbIX KHUT gna meranonucos Poccun. [aH aHanus
coaepxaHua KpacHbix KHUT MockBbl n CaHKT-lNeTepbypra, npeanoxeHa CTpyKTypa KpacHoM KHUMM ropoja
Ydbl. CoxpaHeHne 6MOpPa3HO06pa3mMa MEranoInCcoB, HYKAAETCA B UCMOIb30BAHNUM KpacHbIX KHUT.
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Summary. The necessity of red books for megacities of Russia is grounded. The content of the Red Books
of Moscow and St. Petersburg is analyzed, the structure of the Red Book of Ufa is proposed. Preservation of
the biodiversity of megacities, requires the use of Red Books.

Keywords: megacity, Red Book, biodiversity conservation

MpoBeaéHHbIM aHann3 matepuanos Moga skonormm Poccnm — 2017 no akTyanbHOM nNpobaeme COCTOAHUS
COoXpaHeHus bMopasHoOo6pasma NoKasan, YTo NpeacTaBUTENIN }KUBOTHOMO U PAaCcTUTENbHOrO M1pa, obuTatowwme
M npouspacTalolmMe Ha TEPPUTOPMM MEranosINCOB, HYKAATCA B HAAEXHOM 3awmTe. HayyHyio u
IOPUANYECKYID OCHOBY ANA obecneyeHUs COXpaHeHWs GuonorMyeckoro W naHgwadTHOro pasHoobpasus
TEppPUTOPUN COBPEMEHHOrO ropoaa npusBaHa obecneunTb KpacHaa KHWra meranosivca, KoTopyto cneayet
co34aBaTb He MPOCTO KaK MnepeyeHb pedKkux M mcyesatowmx Buaos ¢nopbl U dayHbl, a Kak 3HUMKAONEANIO
COCTOAHMA NPUPOAbI cpeabl 06UTaHMA rOporKaH.

Peakune nan Haxogswmeca nog yrpo3on UCYE3HOBEHWUS PACTEHMA U KMUBOTHblE, OTHECEHHbIE K BUAAM,
3aHeceHHbIM B KpacHyo KHury Pecnybamku BawkopTtoctaH (PB) [3], ABnAwTCA 4acTbio NPUPOAHO-
3anosegHoro poHaa permoHa.

B 2007 roay u3gaH obbeAuHeHHbI Tom KpacHoit KHuru Pb obbemom B 525 cTpaHWL, B KOTOPbIN
BK/ItOYEHDI: 232 BUAA BbICWUMX COCYAMUCTbIX PACTEHWUI, N3 KOTOPbIX 221 OTHOCUTCA K NMOKPbITOCEMEHHbIM, 1 — K
ro0C MMEHHbIM, 9 — K ManopPOTHUKOBUAHbLIM M 1 — nnayHoBuaHbiM (Tom 1); 24 Bunpaa mxos, 19 suaos
Boaopocnei, 12 BuA0B AMWakHUKOB U 5 B1aoB rpnbos (Tom 11); 112 BMAOB KMBOTHbLIX, B TOM Yncae 29 BuAOB
6€ecrno3BOHOYHbIX, 7 BUAOB pblb, 3 BMAA 3eMHOBOAHbIX, 6 BMAOB Npecmblkatowmxca, 49 smaos nmy 1 18
BMO0B mMnekonuTatowmx (tom Ill). B 2010 rogy nabopatopuelt reobotaHMKK UHCcTUTYTa Buonormm YHL, PAH
COCTaB/IEH CMMUCOK 34 pegKux U McyesaroWmx BUAOB PacTEHUIM A1A BKAOYEHUs B HOBOe M3gdaHue KpacHol
KHUru PB.

AKTyafibHbIM C 3KOJIOFMYECKUX MO3ULMIA CTpPaTerMm pasBUTMA W YNpaBJEHUS KauyeCTBOM OKpYrKatoLLel
cpenow KpynHbIX MPOMbILLIEHHbIX TOPOAOB NpeacTaBaseTca co3gaHne KpacHbix KHUT meranosancos PO. Moka,
K COXKaneHuto, Takme paboTbl caenaHbl ans Mocksbl [1] u CaHkT-MeTepbypra [2], xoTa K 2013 roay KOAN4YecTBo
meranonucos B P® pgocturno 15. B KpacHyto KHury Mockebl (2001 r.) 3aHeceHo 282 BMAa KMBOTHbIX
(mnekonutatowmx — 18 Bugos, nTuy — 80, NpecmbiKatowmxca — 3, 3eMHOBOAHbIX — 8, pbl6 — 10,
6ecno3BoHOYHbIX — 163 BMAa), 154 suaa pacteHnn (cocyamctbix — 101, moxoobpasHbix — 27, Bogopocnen — 8,
NnwanHukos — 18), rpnbos — 13. OcHOBY KOMMbIOTEPHOW Nporpammbl "KpacHas KHura ropoga Mocksbl"
COCTaBAAT AaHHble O PAacnpPoOCTPaHEeHUM U BMONOTMM BCEX BUAOB MBOTHbIX U pPacTeHUn 3 KpacHOM KHUMM
MockBbl. CUCTEMa NOMCKA NO3BOIAET HAWTU BUA }KUBOTHOIO UM PacTeHUA, MOCMOTPETb ero n3obparkeHue,
KapTy ropofa ¢ HaHeCeHHbIMU TOYKaMM ero BCTPeY, y3HaTb 0COOEHHOCTM ero 6MoN0rMm, Ha Kaknux NPUPOAHbIX
TePPUTOPUSX BUA BCTPEYAETCA B HAaCTOALLEE BPEMA U KaKMe MecToobuTaHnA npeanovmnTaer.

B okHe "PaoH obuTaHua" npuBeAeH CNUCOK M3BECTHbIX MECT 0OMTaHMA "KPaCHOKHWXKHbIX" BUAOB B
MocKBe, 4TO NO3BOJIAET BbIOPaTb KOHKPETHYIO MNPUPOAHYIO TEPPUTOPUID M MNOAYYUTb MHPOPMaLMIO O
BCTpeYatowmxca snaax.

MHTepaKTUBHAA KapTa Mmeranonuca, fnomoraet Yy3HaTb, rAe HaxoAUTCA KOHKPETHbIM NPUPOAHbIN
KOMMJIEKC, NOAYyuYnTb MHPOpMaumo 06 obutatowmx 3gecb Buaax ns KpacHoit kKHuMrmn ropoga. KpacHaa KHura
MoOCKBbl — 3TO AOKYMEHT, PernameHTUpPYoLWKniA UCNosib30BaHMe 3eMesNb, FAe BCTPeYaloTcs pepKue Buapl
JKMBOTHbIX W PacTeHUN, a TaKKe AeNCTBMA, CnocobHble MPUMBECTM K UX MPSAMOMY YHUUYTOXeHuto. OHa
obecneynBaeT MNpPaBOBYI 3alLMUTYy 3aHECEHHbIX B Hee BUAOB KMBOTHbIX M PACTEHWUM, a TaKke — UX
MecToobMTaHMI. BblaeneHbl cneaytowme KaTeropmum cTaTyca BUA0B KUBOTHbBIX U PACTEHWIA:

0 — ncuyesHyBLINE BUAbI — BUAbI, BO3MOXKHOCTb OOHAPYKEHUST NN BOCCTaHOB/IEHWUSI KOTOPbIX B YCN0BUAX
ropoAa UCKAKUYUTb NONHOCTbIO HEeJb3A;

1 — BMAbI, HAX0AALLMECA MO YTPO30M NCYE3HOBEHUSA B BaMKaNLLee BpeMS;

2 — pegKue Uan ManounMCcieHHble BUAbI C COKPALLAOWENCs YACIEHHOCTbIO;

3 — yA3BMMbIE BMAblI M3HAYA/NIbHO MAJIOYMC/IEHHbIE B MPUPOAHbIX YCNOBUAX, YNCNEHHOCTb KOTOPbIX B
ropoge MOMKET COKPATUTbCA 338 KOPOTKOE BPEMS;

4 — BMApl HeoNpeaeneHHOro cTaTyca, OTHOCALLMECS K OAHOM U3 KaTeropwuii;

5 — BoccTaHaB/AMBaeMble UM BOCCTaHaBAMBatoWMecA BUAbI.

PaloH 06uTaHMA yKasbiBAaeT, B KaKMX MPUPOAHbLIX KOMMAEKCAX WMAW pPalioHax Meramnonuca AaHHbIN
peakuii BuA moxKeT bbiTb BCTpedeH cerogHs [1].
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B KauyecTBe 06BEKTOB Cpesibl 0OUTAHUA peaKMX BUAOB XKUBOTHbLIX M PACTEHMI Meranoamca npegiaraercs
paccmaTtpuBath: 1) Sleca — neca, neconapku, obLwIMpHbIe KNaabuia, poLwm 1 T.M., 3a UCKAoYeHNeM BynbBapos,
cafoB 1 AgopoB. 2) OnywKM feca — NecHble ONYLKW, NOAAHbLI, NPorajbl, BbICOKME KYCTAapHWUKWU B fecax,
napkax, BAONAb peK U T.n. 3) Cagbl — APEBECHbIE HACAXAEHWA, NAOL0BblE AEPEBbA, KYCTapHUKMK, Aauun. 4)
BonoTa — BepxoBble, NepexogHble U HU3UHHbIe 6onoTa. 5) Bogoembl — 03epa, NpyAbl, BOAOXPAHUAULLA, PEKM,
KaHanbl, KaHaBbl, 6epera. 6) J/lyra — oTKpbITble Ayra 6e3 KycTapHUKa UaK € pegKUm KycTapHuKom. 7) MycTbipy —
nonsA, nyra, oropogbl U apyrue 3emaun, 3apocwme. 8) Mocenkn — ocTasliMeca B Npeaenax roposa Aoma u
yyacTku. 9) FopoacKkme KBapTabl — XuJjble KBapTasbl, ABOPbI, CKBEPLI, OybBapbl U Ap.

B KpacHyto KHury npupogbl CaHKT-MNeTepbypra, usgaHHyto B 2004 rogy BHeceHo 288 TakcoHoB — 164
YKMBOTHbIX (B TOM Yncne — 89 xopaoBsbix (19 mnekonuTatowmx, 55 nTny, 2 3eMHOBOHbIX, 3 NPEeCcMblKatoLmnXCcs,
1 Kpyrnopotblx, 9 pbi6), 65 uneHucTtoHormx (61 Hacekombix M 4 naykoobpasHbix), 7 moantockos (1
ABYCTBOPYATLIA MOJIJIIOCK N 6 BPIOXOHOMMX) M 3 KoNbYaTbix YepBeit) U 124 pacteHnin u rpubos (B TOM uncne —
48 cocyaucTblx pacteHuii (3 nnayHoBUAHbIX, 44 UBETKOBbIX M 1 NanopoOTHUKOBUAHbIN), 18 MmoxoobpasHbix (17
nnctoctebenbHbIX U 1 neyéHouHsblit), 13 Bogopocnei, 16 anwwaiiHmkos un 29 rpubos). NpueeaéH nepeyeHb 66
BMO0B, YKAa3aHHbIX B KHUIe, KaK BEPOATHO MUCYE3HYBLUME HA TeppuTtopmn CaHKkT-lMNeTepbypra — 7 HaceKkomblx, 2
3 cocyancTbix pacteHuma, 10 moxoobpasHbix, 1 BoAOPOCAb U 25 nnwanHMKoBbIX [2].

KpacHyto KHury Yobl LenecoobpasHo cOCTaBUTb MO NPUMEPY COLEPKAHMA U CTPYKTYPbl KpacHbIX KHUF
meranonuncos Mocksa u CaHkT-lMeTepbypr [4].

MNoTteps nwbok nonynaumm, Tem 6onee BMAAQ, HAHOCUT HEBOCMOJHMMbIA YPOH Guonornyeckomy
pa3Ho0b6pasnio COBPEMEHHbIX ropoaoB. Peakue mam Haxoaawmecs nog yrpo3on UCHE3HOBEHMA PACTEHMUA U
YKMBOTHbIE, KOTopble 6yayT BKAOYEHbl B KpacHyto KHUrYy Yébl, ABNAIOTCA HEOTbEMIEMON YacTblo NPUPOLHO-
3anosegHoro ¢oHaa PBE M A0NXHbI HAaxXOAWMTbCA OXPaHOM rocygapcrea Ans obecnevyeHWa COXpaHeHus
61opa3Ho06pasna B MHTepecax byayLLMX NOKOEHMI TOpOXKaH [4].

CnUcoK nutepartypbl
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B/IMAHUE 3ATPASHEHUA BO3AYXA B PA3/IUYHDIX PAMOHAX I. TOMEHU
HA NOKA3ATE/IN ABJIOHU ﬂFO,CI,HOﬁ (MALLUS BACCATA)
X.K. HapryxuHa, C.B. AptemeHKo
TIOMEHCKUIA rocyaapCTBEHHbIN YHUBEPCUTET, I. TiomeHb, PO
Zhamila981@gmail.com,s.v.artemenko@utmn.ru

AHHOTauMA. B cTaTbe OTparkeHbl HEKOTOpble pe3y/bTaTbl UCCNeLOBaHUSA TFOPOACKOW 3KocucTembl. MpoBepeHa
OLEeHKa BAMAHMA AHTPOMOreHHOM Harpy3KM Ha KayecTBOo aTmochepHoro Bo3gyxa B ropoge THOMEHM C MOMOLbLO
nokasaTesiell IMCTOBOWM MacTMHbI A610HU AarogHon (Mallusbaccata). B paboTe Mcnonb3oBaHbl NMOKa3aTeM BAAXKHOCTb,
30/1bHOCTb, MJIOWAAb W MOKasaTenu uBeTHocTW. Mo pesynbTatam Hambosee 4YyBCTBUTENbHbIM OKa3aicAa MNoKasaTenb
naowWaab IMCTa, HAUMEHEE — BNAXKHOCTb, OTTEHOK, 30/IbHOCTb.

Kniouesble cnoBa: Mallus baccata, buonHankauma, 3arpasHeHne, ypbaHmusaums, aTMochepHbIi BO3ayX.

THE INFLUENCE OF AIR POLLUTION IN VARIOUS AREAS OF TYUMEN
ON THE INDICATORS OF THE APPLE TREE (MALLUS BACCATA)
Zh.K. Narguzhina, S.V. Artemenko
Tyumen State University, Tyumen, Russian Federation

Abstract. The article reflects some results of the study of the urban ecosystem. The influence

of anthropogenic load on the quality of atmospheric air in the city of Tyumen with the help of leafplate index of apple
tree (Mallusbaccata) was estimated. The article describesthe indexes of moisture, ash content, area and chromaticity.
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According to the results, the leaf area index was the most sensitive, the least sensitive ones were those of humidity,
shade, ash content.
Keywords: Mallusbaccata, bioindication,pollution, urbanization, atmosphere.

BeBepeHue: B atmocdepHOM BO3ayXe COBPEMEHHbIX FOPOAOB OCHOBHbIMW WUCTOYHUKAMWM MOCTYNAEHUSA
BpeAHbIX BELWeCcTB SBAAIOTCA MNPOMbIW/IEHHbIe  NpegnpuaTMa WM aBTOTPAHCMOPT, a Haubonee
pacnpoCTpPaHEHHbIMW 3arPA3HAIOWMMM BELLECTBAMW — Mblb, CEPHUCTBIA AaHTUAPUA, OKUC/bI a30Ta, OKUCb
yrnepoza u pasanyHblie yrnesoaopoasbi [4].

[peBecHasa pacTUTeNbHOCTb 3afeprKMBAET, MOMIOWAET U TpaHchopMUpyeT BpeaHble BelecTsa, [6]. B
30HE CWU/bHOTO BO3AENCTBMA BbIX/IOMHbLIX A30B ABTOMOTOTPAHCMOPTA MPOMUCXOAMUT HApYyLIEHME pPOCTa U
pa3BuTMA pacteHui [4]. PacTeHnA B KayecTBe WMHCTPYMEHTa AJA MOHWUTOPUHIA MOAYYMAM MPU3HAHWE BO
MHOTUX WCCNeAoBaHUAX, T.K. YYTKO pearnpyloT Ha 3arpssHeHune 6uocdepbl [2]. Takum ob6bpasom, no
COCTOAHMUIO PACTUTENIbHOCTM B PA3/IMYHbIX PalioHax r. TOMEHM Mbl MOXKEM BbISIBUTb BAWAHWE 3arpA3HeHUs
BO3/4yXa HAa ApeBeCHble PAcTEHUA.

Martepuanbl U1 meToabl. B KauectBe ob6bekTa ucciegoBaHus Obina BblbpaHa abnoHA aroaHas (Malus
baccata). Coop npoBoannn B utoHe 2015 roga Ha TeppuTopun r. TtomeHW. Bbiio BbIBpaHO 4 y4acTKa B yepTte
ropoga M 1 KOHTPO/bHbIMA. BblbpaHHblE YYaCTKM OTAMYAOTCA MeEXKAY COOOM NO CTENEeHW aHTPOMNOreHHOM
Harpysku. Tak, VHCTUTYT BMONOrMK pacnonoXKeH Ha CEBEPHOM OKpauHe ropoaa, no Cananmpckomy TPakTy,
3arpy)XeHomy MOTOKOM aBTOTpPaHCNopTa. 3apeyHblii 1 mMK-H uaet Baonb yauubl Llepbakosa, cnesa oT
KOTOpPOI — peKa ¢ napkom. Mnowagb MamaTn HaxoauTcsa B JIEHUHCKOM agMUHUCTPATUBHOM OKpyre TIOMEHMU.
MoNOBUHY TPAHCMOPTHOrO NMOTOKa MPUHUMAET Ha ceba yn. PecnybavMKM B MCTOPMYECKOM LEHTPe roposa.
[BopeL, MNM1MoHepoB pacnonoxeH Ha ya. YentocknHues, 4.46, 3gecb pasHoobpasHas Kuaaa HeaBUMKUMOCTD,
6naronpuATHanA TPAHCNOPTHAA Pa3BA3KA. KOHTPObHLIM y4acTOK HaxoauTCA B JIeCONMUTOMHMUKE.

Ha yyacTkax cobpaHo no 100 nuctbes, ¢ 5 aepesbeB. AHaAM3MpPOBaAM NOKasaTenu: Naowaab MCTOBOM
nnactuHkm (Pixel) [1], BhaxkHOCTb ncTbes (%) [3], 30nbHOCTL (%) [5], uBeTHOCTb (%) [3].

Pe3ynbTaTtbl M 06cyKaeHuUA. MocnenpoBeseHHbIX OMNbITOB NOYYMAN Cneayrolime pesybTathl (puc. 1-3).
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NccnepoBaHMsA NOKasaim, YTO MaKCUMMaJ/IbHbIM NOKasaTe b BAaxKHOCTU (puc. 1) Habntoaaetca B 3apeyHom
1 MMKpOpaMoHe, MUHUMaANbHbIMA MO OTHOLIEHUIO K KOHTPOAIO B MNyHKTe lNnoHep. JOCTOBEPHbIX pasinyumii
MeXKay OTAENbHO B3ATbIMU MecTamun cbopa He HabntogaeTcs. PasHMLUA aHTPONOreHHOM HAarpy3KKn B yKasaHHbIX
palioHax cbopa He OTparkaeTca Ha AaHHOM MoKasaTese.

Tonbko y gepesbes ¢ Maowaaun NMamaTv 3TOT NOKasaTeb Obl/1 MEHbLUE KOHTPOALHOTO 3HavyeHua (puc. 2),
roe aTMochepHbIn BO34yX HEe COAEPKUT TOKCMKAHTOB, Pa3pyLUatoWwmX 3e/1leHble MUTMEHTbI IUCTa.

Bmecte c nokasatenem 6enM3Hbl, M3 NAapaMeTpoB LBETHOCTM OLEHMBANAM [OKasaTesb OTTEHKa.
MaKcMmanbHbIM NoKasaTenb OTTeHKa HabatogaeTca B NyHKTe MN1MoHep, MMHUMa/bHbIA — B MYHKTE 3apeyHblin 1
MK-H. OTK/IOHEHWIA BO BCEX OMbITHLIX MYHKTAX He 3aperucTpupoBaHO. MUWHMMAsbHbLIA PEe3ynbTaT B MYyHKTE
3apeyHbliit 1 MK-H. MOXXHO OBBACHUTb TEM, UYTO Y JINCTbEB M3Y4EeHHOro copTta A6/0HM Npu HebAaronpPUATHbIX
YCNOBUAX NMPOUCXOAUT CHUMKEHME MOoKasaTens OTTeHKa. HeraTuBHble yC/I0BMA FOPOACKOM cpefbl CHUMKAOT
3alNTHbIE MEXaHW3Mbl PacTeHWUIA, YTO W OTPAXKAEeTCA BMoOKas3aTensAx OTTeHKa 3eneHoro useta. OgHuMm w3
$aKTopoB, BAMAIOWMX Ha AaHHbIA MNOKas3aTenb, ABAAETCA CWM/IbHAA 3anblIEHHOCTb JIMCTLEB Y pPaCTEHUN
rOpOACKUX HaCaXKAeHUM, Ha KOTOPbIX CNOM NblAU BUAEH HEBOOPYKEHHbIM [/1a30M.

Janee pana peTanbHOro aHanM3a HeopraHMYeckoM cocTasasalowen 6Obla MccnenoBaH MNOKasaTesb
30/1bHOCTU. [0 NOKa3aTesto 30/1bHOCTU OTKNOHEHUIM OT KOHTPO/IbHbIX 3HAYE€HMIN BO BCEX OMbITHbLIX MYHKTaX He
3aperucTpuUpoBaHO, YTO MOXKET ObiTb CBSI3aHO C HEeAOCTAaTOMHOW YyBCTBUTE/IbHOCTbIO BbIOPAHHOrO HaMwm
MeToAa NN HU3KOM CoAepKaHNEeM TAXKe bIX METa/IZIOB B OKPYrKaloLLel cpee.

MaKcumanbHbIA NOKasaTenb Naowaam AMCTOBOM NAACTUHKKU Habatogaetca B NyHKTe [ABopua «lMoHep»,
MWHUMANbHbIN — B NyHKTe 3apeyHblii 1 MK-H (puc. 3.), umdpbl B Apyrnx NyHKTax UcciefoBaHUS He OTNYANNCh
OT KOHTpPOAA. HanmeHbLLMI pe3ynbTaT B NyHKTe 3apeyHblt 1 MK-H CBA3aH C NOBbILWEHHOW KoHLeHTpaumen CO
TPaHCNOPTHOIO MPOMUCXOXKAEHMA, UYTO BAMAET Ha YMEHblleHWe MNJAoWaAn AUCTA. IDTa peakuma Asaaetca
afanTUBHOM MO OTHOLLEHUIO K YBEJIMYEHUIO BO3AENCTBUA CTpeccoBoro pakTopa.

Hanbonee yyBcTBMTE/IbHBIM MPU3HAKOM OKasa/icA NokasaTenb NAowaaun 1McTa, HAMMeEHee — BIaXKHOCTb,
6e/11M3Ha, OTTEHOK, 30/1bHOCTb. ITO CBA3AHO C MOBbILWEHHOM KOHUEHTpauuen okcuaa yrnepoga TPaHCNopPTHOro
NPounCXoXaeHMA. Bo3mMOoXKHO, Takad YyBCTBUTE/IbHOCTb MPU3HAKa CBA3aHA C HEnocpeacTBEHHOM 6M30CTbio
OEPEBLEB K MPOE3KEN YacTH, B pe3y/ibTaTe Yero NpomcxoamnT ocesaHme 601blLIOro KOMYecTBa Mblan U Caxu
Ha BETBSIX, @ B KOPHEBYO CUCTEMY M3 MOYBbI NONAZAIOT XMMUYECKME peareHTbl OT Y6OPOUYHOM TEXHMKMN, KaK B
3UMHWI, TaK 1 B NETHUIN NEPUOA.

3aknwoueHue. 1o cCOBOKYMHOCTM MUCCeA0BaHHbIX NPU3HAKOB 6aMKe BCEro K KOHTPOAO Bblin AepeBba C
Mnowagn Mamatn n Asopel «lMnoHep», Aanblie OT HEro HaxoAWAUCb PacTeEHUA M3 3apPeyHOro M-Ha u
UHcTuTyTa Buonormun. PesynbTaTbl MCCNedoBaHMA MOKasanu, 4To BOAM3M Hambosee 3arpAsHEHHbIX YAWUL,
(LLlepbakoea, CananpcKuii TPaKT) y ApeBeCHbIX pacTeHnit Habaaanncb HaubobLIKE Pa3NNYMA C KOHTPONEM.
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3EJIEHbIE HACAXAEHUA TABHbIX YIUL, TOPOAA HAABIMA
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AHHOTaumA. lMNpuseaeHbl pe3yibTaTbhl UCCNAEAO0BAHMA 3€/1EeHbIX HACAXKAEHWIM MO OCHOBHbIM KPYMHbIM Y/MLAM,
BbIIBNEHbI N/0WAAb 03e/1eHEHMA HAa OCHOBHbIX Y/INL,AX, @ TAaKXKe BbICOTA N COCTOAHME OCHOBHbIX BUOB.
Kniouesble cnoBa: 3eseHble HacaxaeHus, Haabim, imano-HeHeuKnii aBTOHOMHbIV OKPYT.

GREEN PLANTINGS OF THE MAIN STREETS OF THE CITY OF NADYM
A.S. Pechkin, Ya.A. Pechkina, A.S. Krasnenko, E.V. Agbalyan, I.P. Semeniuk
Scientific Center of the Arctic Research, Nadym, YNAO, Russian Federation

Abstract. The results of studies of green spaces on main big streets are given, the area of landscaping on the main
streetswas identified as well as the height and condition of key species.
Keywords: Green spaces, Nadym, Yamalo-Nenets Autonomous Okrug.

Fopoa Hagpim pacnonorkeH B imMano-HeHeuKom aBTOHOMHOM OKpyre Ha ceBepe ToMeHCKol obnactu B
6,5 KM K 3anagy OT 0o4HOMMEeHHOI peku. MNiowaab ropoaa coctasnseT 185 KM?, a KONMYECTBO MPOXKMBAIOLLUX
B Hem 44 660 yenosek [1]. CornacHo naHawadTHOMY palioHMpoBaHuio [2], Hagbim pacnonokeH B ceBepo-
TaeXHoW nop3oHe O6b-Tasosckoi nogobnact HagbiMCKOM NPOBUHLMMK. PacTuTenbHoOCTb Tepputopun
npeacTaBNeHa pPeaKOCTOMHbIMU  INCTBEHHUYHO-Oepe30BbIMM  1IeCamMMK, MeCTaMW C eNbl0 U Keapom,
NnwaiHnKkamum [3].

Ha ponto BbibpocoB B aTmochepy M3 CTALMOHAPHbIX UCTOYHMKOB B fAMano-HeHeLKom aBTOHOMHOM
oKpyre npuxoautcsa 89 % ot obuiero Konnyectsa BblIbpocos [4]. Ha fonto nepeaBMKHbIX UCTOYHUKOB — OKOJ10
11 % [3]. Ho npu cpaBHUTENbHO HEBO/bLIONK 40N TaKUX BelLecTB B obwei macce BbibpocoB B aTmocdepy,
OHM 3aHMMaAIOT 0COb0E MOJIONKEHUE, TaK KAaK OT/IMYAOTCA KOMMOHEHTHbIM cocTaBom (6onee 200 BpeaHbIX
BELLECTB), KPOME TOro, BbICOKOW CTEMEHb COCPenOoTOYEHMA Ha CPaBHUTENbHO HebOoNbLIOW TeppuUTopum
HacefNeHHbIX MYHKTOB M BAOAb TPAHCMOPTHbIX NyTel [5]. MNpoucxoant NoCToAHHOE yBeAUYEHUE KOAMYeCcTBa
aBTOTpaHcnopTa [6]. 3HaumTenoHaa cTeneHb YypbaHWM3aUMKM perMoHa W He[OoCTATOYHbIA MNOKasaTenb
NPOMNYCKHOM CNOCOBGHOCTU [AOPOXKHOM CEeTU, MOBCEMECTHOE OTCYTCTBME WM HEe[O0CTaTOYHOE KOJIMYecTBO
3e/1eHblX HacaXAeHWW BAONb [OPOr MNPUBOAUT K YCWUIEHUIO HEraTMBHONO BO34ENCTBMA AAHHOMO BMAA
3arpasHenuns [7]. Takmm obpasom, 3HauYeHMe 3eNeHbIX HACAKAEHWI B YCA0BMAX rOpoaa BO3pACcTaeT n Tpebyer
ocoboro BHMMaHuA [1].

Mpn n3y4yeHMM ApeBecHOM PACTUTENbHOCTM aBTOPbl MCMO/Ib30BAM METOAMKY OLEHKM 3KONOMMYECKOro
COCTOAHMA 3eNeHbIX HacaXgeHui obuwero nonb3oBaHMA, pa3paboTaHHyl uccneposBaTenamm u3 CaHKT-
Metepbypra [8]. CornacHoO WCNOAb3yeEMOW METOAMKE, PasNYaAlOT CAeaylolne KaTeropum COCTOAHUA
AepeBbeB: | — aepeBba xopollero coctoAaHua; |l — aepesbAa y40BNETBOPUTENBHOTO COCTOAHMA; Il — aepeBba
HeyA0BNEeTBOPUTENBHOIrO coCcTOAHUA [8]. MpM 3TOM TaKXKe Y4YMTbIBaMCb OCHOBHblE MOKa3aTes/n: BbICOTa,
anameTp Ha yposHe 1,3 m. OueHKa 3KOJI0MMYECKOro COCTOAHWUA [APEBECHO-KYCTapPHUKOBOM PacTUTENbHOCTM
NO3BO/IAET BbIAACHUTb, BbINOAHAKT /M B MONHON Mepe NpeAcTaB/ieHHble BUAbl AEPEBbEB U KYCTapHWUKOB,
BO3/10’KEHHbIE Ha HUX GYHKLMMU.

UccnepoBaHus npoBoAuancb B nepuog € 29 aBrycta no 9 ceHTtabpa 2015r. coTpyaHWKamM
locynapcTBEHHOTO Ka3eHHOro y4ypexaeHua fAmano-HeHeLKoro aBTOHOMHOFO OKpyra «HayyHbld LeHTp
n3yveHna ApKTUKM» ropoga HazbiM Ha OCHOBHbIX KPYMHbIX YAMLax: ya. 3BepeBa, NPOJEratowWwen c ceBepo-
3aMafa Ha lro-BOCTOK, MPOTAMEHHOCTbIO 2,5 KM., M 2 yauubl, NAaBHO MepexogdAlwMe ogHa B ApYryio:
yn. KomcomonbcKaa n AmanbcKas, nposieratoLine ¢ CeBepo-BOCTOKA Ha t0ro-3anag, UMetowme aamHy 2 KMm.

B pesynbtaTe NpoBefeHHbIX MCCNEAO0BaHUI MOMXKHO OTMETUTb, YTO MEPapPXMA HACAKAEHMU Ha yauue
3BepeBa BbIrAAUT cnegyrowmm obpasom: gepesbs (40 %), nogpoct (35 %), KyctapHuK (25 %) (puc. 1A). B
CTPYKType ApeBEeCHbIX HAacarKAeHUI AOMUHUpPYeT bepesa nywwucTas (63,0%) u uBa pasHbix Buaos (19,4 %).
MeHbLMM L0NEBbIM YYacTUEM XapaKTepmusytoTca cocHa cubupckas (5,0 %), pabuHa cmbupckan (3,3 %), cocHa
06bIKHOBEHHas (3,4 %), enb 06bIKHOBEHHas (2,5 %) U McTBeHHMUA cMbupcKan (2,5 %). EaMHMYHO BCcTpeyaeTca
ocuHa (0,5 %). Oblas naollaab 03eNeHeHUs Ha yauLe 3BepeBa coctasnneT 45 978 M.
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Puc. 1. Mepapxma HacaxkaeHuin Ha yanue 3sepeBa (A) 1 yamuax Komcomonbckoit n Amansckoii (B),
r. Hagbim

Ha ynnuax KomcomonbcKon n AmManbCcKoi nepapxma BbIrsSANT HEMHOTO MHave: gepesba (34%), nogpoct
(41 %), kyctapHuK (24 %) (puc. 1.B). B cTpyKType 3eneHblX HacaxaeHui npeobnagaetr bepesa nywwucran
(57,5 %), nBa pasHoobpasHbix BUA0B (17,9 %), TakKe B 3Ty rpynny NoAKAOMaeTcs IMCTBEHHULA CMBUpPCKas ¢
aonesbiM yyactmem 14,6 %. B meHblwen cTeneHW NpeacTaBieHbl TakMe BUAbl AepeBbeB, Kak pAbWHa
cmbupckaa (3,8 %), enb cubupckaa (2,5 %), cocHa obbikHoBeHHan (1,4 %), cocHa cubupckas (1,8 %). B
eOMHUYHBIX 3K3emMnaapax BcTpeyatorcs yepemyxa (0,3 %) m ocuHa (0,3 %). Obwas nnowadb 3efeHbix
HacaxkgeHui Ha yamuax Komcomonbckon 1 imanbckol coctasnseT 77 775 M.

Mo pe3ynbTaTam OLEHKM COCTOAHUA APEBECHOWM PacTUTENIbHOCTM B ropoae Hagpime MOMKHO OTMETUTb
cnegyowee: Ha yavue 3BepeBa 33 % [AepeBbeB HAXO4ATCA B XOPOLWEM COCTOSHUM 6e3 MNpu3HaKoB
ocnabnexun, a 64,7% — B yaosnetsoputenbHom coctosHun (40,3 % — ocnabneHHble, 24,4 % — cUNbHO
ocnabneHHble). B HeyaoBNeTBOPUTENIBHOM COCTOSHUM HaxoauTtca 2,3 % 3k3emnnAaposB. OcHOBHasA A0Ns
npeobnagatmolmx BUAOB pacTeHuin: bepesa nywmucras (69,3 %) n uea (84,2 %) — HbINM OTHECEHDI K rpynne ¢
YO0BNETBOPUTENbHbIM COCTOAHMEM. TosibKO 29,6 % 3aKk3emnaapoB 6epesbl NywucTon U 8,7 % 3K3emnaapos
MBbl BbINN OTHECEHbI K rpynne C XOPOLIMM COCTOAHMEM 6e3 NpusHakos ocnabneHua. BbicoKMe noKasaTtenu
COCTOAHMA Habato4atoTCA Y BUAOB C MEHbLUWMM A0/1€BbIM Y4aCTUEM B 03€/1EHEHUN.

Cpeau 3eneHbIX HacaxKAeHW, NpomspacTaloWmnx Ha yamue KomcomonbcKasa n Amanbckan, Habatogaerca
HEeMHOro JApyraa cuTyaumsa. [ons [epeBbeB B XOpolleM COCTOSHMM 6e3 npusHakoB ocnabneHus
yBenmumBaetca M coctasnfet 58,1 %. KonnyectBo 3K3eMnaspoB, HaxoAALWMXCA B YAOBAETBOPUTENIbHOM
COCTOAHMMU, HaobopoT, cHMKaeTca o 40 % (34,8 % — ocnabneHHble, 5% — cunbHO ocnabneHHble). Ha gonto
OEPEBLEB B HEYA0BNETBOPUTENIBHOM COCTOSIHUKN nNpuxoanTtcs 1,9 % aksemnnspos. OcuHa, psabuHa cMbupcKas,
COCHa cMbupckaa oTHOCATCA K 1 KaTeropuun coctosiHma, T. €. 6e3 NpuU3HaKkos ocnabneHus.

BblcOTa pacTUTENbHOCTU Ha yauLe 3BEPEBa BbIMAAUT ceayowmm obpasom: 4o 1 m. — 627 wr. (13,54 %);
ot 102 m. —1524 wr. (32,91 %); ot 2 go 3 m. — 1858 wr. (40,12 %); ot 3 Ao 5 m. — 510 wr. (11,01 %); cBbIWE
5m. — 112 wr. (2,42 %). BbicoTa pacTUTENbHOCTM 3e/IeHbIX HaCaKAEHWM Ha yauuax fAmanbckaa wm
KomcomosbcKas BbirnaaAat nHave: go 1 m. — 76 wr. (3,74 %); ot 1 go 2 m. — 380 wr. (18,68 %); oT 2 1o 3 M. —
622 wrt. (30,58 %); or 3 go 5 m. — 832 wr. (40,9 %); cBbiwe 5m. — 124 wr. (6,1 %). OTcioaa MOXKHO caenatb
BbIBOZ, YTO Ha yAn. 3BepeBa, B oT/nuMe OT ya. KOMCOMObCKOM M AManbCKOM, 3e/eHble HacaXKaeHus 6blan
BbICaXK€Hbl MO3Ke, WU, Y4MTbIBaA, YTO NPUPOCT Yy BCEX AEPEBbLEB MPUMEPHO OAWHAKOBbINA, COOTBETCTBEHHO,
yepes seT 5-10 Ha vyn.3BepeBa 6yayT npouspactatb 6onbliMe UM 3penble [epeBbsi, CNOCO6Hble
nepepabatbiBaTte 60/blue BbibpocoB oT aBTomobuneir u TIL, M, cooTBeTcTBEHHO, yN.3BepeBa byaer
3KONOrMYEeCKM Ynle, Yem ya. KomcomonbcKasa n Amanbckas.

Mo ntoram uccnefoBaHMA HeobxoAMMO OTMETUTb, YTO B XOA€e NpoBeAeHWs MnoseBbix paboT caenaHo
onuncaHue U NpoBeAeHa OLUEHKa COCTOAHMA 3e/eHblX HacaXKAeHUM, NPOM3PacTatoWMX Ha OCHOBHbIX KPYMHbIX
ynauuax ropoaa Hagbima.

B o3eneHeHMM uccnefoBaHHbIX yauu, npeobnagatoT IMCTBEHHblIE NOPOAbl AepeBbeB, A0NA KOTOPbIX
coctasnset 85,2 %, Ha 4010 XBOMHbIN NopoA AepesbeB npuxoantcs 14,8 %.
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ACCOPTUMEHT O4HONETHUX PACTEHUN,
MCNONb3YEMbIX B O3EJIEHEHUM TOPOAOB PECNYBJ/IMKU BALLKOPTOCTAH
A.A. Peyr, C.I. AeHucoBa
HOXHO-Ypanbckuit boTaHMuyecknin cag — MHCTUTYT YOUL, PAH, r. Yéa, P, PP
cvetok.79@mail.ru

AHHOTaumA. B cTaTbe NpeAcTaB/ieHbl pe3ynbTaTbl M3yYeHUA COBPEMEHHOIO Pa3HO06pasuA OAHONETHUX pacTeHUI B
napKax M NPUOOPOKHbLIX 30HaX HaceNeHHbIX MyHKTOB Pecnybavku BalwkopTocTaH. [atoTca cnocobbl MCNoib30BaHMA
NIETHUKOB U WX reorpaduyeckoe npoucxoKaeHue. BbifiBNeHbl BWAbl, YCTOMYMBbIE B NPULOPONKHOM 30HE, YTO
onpeaensetca 60abWMM COPTOBLIM pa3HOObpasnem.

KntoueBble cnoBa: 03eneHeHne, NETHUKK, BUA0BOE pasHoobpasue, reorpadmyeckoe NnponcxoxKaeHue.

ASSORTMENT OF ONE-YEAR PLANTS USED IN CULTURE GREENING OF THE REPUBLIC OF BASHKORTOSTAN
A.A. Reut, S.G. Denisova
South-Ural Botanical Garden-Institute of Ufa Federal Research Centre of RAS, Ufa, Russian Federation

Abstract. The article presents the results of studying the modern diversity of annual plants in parks and roadside
areas of settlements of the Republic of Bashkortostan. Methods are given for the use of annual plants and their
geographical origin. Species that are stable in the roadside zone are identified, which is determined by the large sort
variety.

Keywords: landscaping, assortment of annual plants, species diversity, geographical origin.

[o OKTabpbCKOl peBontoLMN AEKOPATUBHOE CafoBOACTBO B Balikunpun (bbiBlel YoumcKkon rybepHumn)
6blN0 Pa3BUTO NULWb B ycagabbax YacCTHbIX AUL, XOTA nepsble Napkn B Yde 6bian 3an0kKeHbl ewe B nepBomn
nonosuHe XIX Beka [1]. ACCOPTUMEHT NeTHUKOB B KoHLe 50-x rr. XX Beka He npesblwan 10-15 Bnaos 1 coptos
[6].

Lenbto HacToAWEro MCCAefOBaHUA ABAANOCL M3YYEHUE COCTOAHWMA COBPEMEHHOTO aCCOPTUMEHTA
OLHONETHUX pacTeHui B ropopax Pecnybavkm bawkopTocTaH. BOAbLWMHCTBO LWIMPOKO PacnpoCTPaHEHHbIX
KYNbTYp PacCYMTaHO Ha BO34eNblBaHWE B 6JaronpuATHLIX YCAOBUAX UMHAMBUAYANbHbLIX CafoB M LIBETOYHbIX
x03ancTB [2; 4]. B ropoaax e C MX 3anblleHHOM W 3arasoBaHHOW aTmochepol, ¢ BecCTpyKTYPHbIMM,
YNAOTHEHHbIMM CybCTpaTammu Ky/AbTYpHOro C€/10A MO4YBbl B CKBepax, Mapkax, bynbBapax, cajax co3patorca
HaCTONbKO cneunduyeckne ycnoBus, YTO CafoBble LBETbl PearnpytoT Ha HUX CHUMKEHWEM AEeKOPATUBHOCTH,
ocnabneHnem pocta, ysenmyeHnem sabonesaemoctu [3].
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B 2012-2016 rogax 6blia npoBefeHa MHBEHTApM3aLMA COBPEMEHHONO BMAOBOrO COCTAaBa JIETHUKOB B
NPUAOPOKHBIX U NMAapKOBbIX 30HAX AEBATU roponos balwkupckoro MNpeaypanba. BoiABAEHO, YTO aCCOPTUMEHT
coctanAwT 78 BUAOB (Tabn.). Bce OHM  XapaKTEpU3YHOTCA BbICOKOW MAACTUYHOCTBIO W LUMPOKO
pacnpocTpaHeHbl Ha TeppuTopun Poccuiickoit Pepepaunn. OTMeyeHbl BUAbI, YCTONYMBbBIE B NPUAOPOMKHbIX
30Hax (46 wT.), npeacTaBfeHHble BbICOKMM COPTOBbIM pasHoobpasvem (26 wt.). MoKasaHbl npuembl
MCNo/b30BaHMA IETHUKOB B YepTe ropoga (Knymbel — 60 BUAOB, ropkn — 63, pabaTku — 48, 6opatopbl — 12,
Ba3oHbl — 23, rpynnbl — 9). Camoe 6osblioe 4YMCNO BUAOB M3 cemeNcTB Asteraceae Dum. (21 sua),
Amaranthaceaeluss. (6), Solanaceaeluss. (6) u LamiaceaelLindl. (5).

AHanum3 reorpadmyeckoro NPOUCXOXKAEHUA BUA0B PEFMOHAIbHOIO aCCOPTUMEHTA IETHMKOB NOKasan, YTo
B CYPOBbIX YCNOBUAX PE3KO KOHTMHEHTA/IbHOrO KAMMATa, 418 TPYHTOBOM Ky/bTypbl Hanbosiee nepcrneKkTMBHbI
BMAbl C LUMPOKMM apeasiom npouspactaHma (6% oT obwero uucna BUOOB), a Takke u3 ¢Gaopbl
CpeaunsemHomopcKoit obnactm (14 %), CesepHoli AmepuKku (13 %), Tponuueckoi u KOKHOU AmepuKkn (14 %),
UeHTpanbHoli Amepukn (12 %), CybTponuueckon HkHOM Amepukn (8 %), Tponuyeckoh Asum (12 %),
Tponuueckoi Appukn (8 %) [5].

Takum obpasom, 3a nocnegHue 70 net BUMAOBOWM aCCOPTUMEHT OAHONETHUX AEKOPATUBHbLIX PACTEHUN,
MCcnosib3yeMblx B 03e/ieHeHUn ropoaos Pecnybaunku BawKkopTocTaH, yBeanuuaca 6onee yem B 5 pas. OgHako
NoTeHUMabHble BO3MOXKHOCTU €LLLe AaNEKO He McYepnaHbl.

Tabnuua
ACCOPTUMEHT LUBETOYHO-AEKOPATUBHbBIX NETHUKOB
B 03e/ieHeHuu ropogosPecnyb6amnkm balwKkopTocTaH
Fopopa bawkupuun .
Ycronum-
Bble B
Bupgbi npuao-
x = POXKHOI
& | 5§5|s| & & g | €| & s
> | 83|38/ 5| £ |3 8| &
@ | = x u L ~
Q (@)

1 2 3 4 6 8 9 10 11
Ageratumhoustonianum Mill. + + + + + +
Amaranthus caudatus L. + + + + + +
Amaranthus cruentus L. + + +
AntirrhinummajusL. + + + + + + + +
Atriplex hortensis L. + +
Begonia semperflorens Link et Otto + + + +
BegoniatuberhybridaVoss +
Bellis perennis L. + + + +
Brassica oleracea L + + + + + +
Calendula officinalis L. + + + + + + + +
Callistephuschinensis (L.) Nees + + + + + +
Canna indica L. + + +
Canna x generalis Bailey + + + + + +
Celosia argentea L. f. plumose Voss. + + + +
Celosia cristata L. + +
Centaurea cyanus L. + + +
Chrysanthemum carinatum Schousb. +
Chrysanthemum coronarium L. + + + + +
Clarkia unguiculata Lindl. +
Cleome spinosa Jacq. + + + +
Coleus blumei Benth. + +
Convolvulus tricolor L. +
Coreopsis tinctoria Nutt. +
Cosmos bipinnatus Cav. + + + + + + +
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1

10

11

Cosmos sulphureus Cav.

Dahlia x cultorum Thorsr. Et Reis.

Datura metel L.

DelphiniumajacislL.

Dianthus barbatus L.

Dianthus chinensis L.

++ |+ [+ ]|+ [+

Echium lycopsis L.

Eschscholzia californica Cham.

Euphorbia marginata Pursh

Gaillardia pulchella Foug.

Godetia grandiflora Lindl.

+

Gomphrena globosa L.

Helianthus annuus L.

Iberis amara L.

Iberis umbellata L.

Impatiensbalsaminal.

Impatiens glandulifera Royle

+

1

~

10

11

Impatiens walleriana Hook.

+ N+ [+ [+ |+ |+

Ipomoea purpurea (L.) Roth

Iresine herbstii Hook.

+

Kochia scoparia (L.) Shrad.

Lavatera trimestris L.

Linum grandiflorum Desf. ‘Rubrum’

+ |+ |+ |+ |+

Lobelia erinus L.

Lobularia maritima (L.) Desv.

Mirabilis jalapa L.

Nemesia strumosa Benth.

+

Nicandra physaloides (L.) Gaerth.

Nicotiana alata Link et Otto

Nicotiana x sanderae Wats.

Nigella damascena L.

Oenothera biennis L.

Pelargonium zonale L'Her. ex Ait.

Perilla frutescens (L.) Britt.

PetuniaxhybridaVilm.

PhloxdrummondiiHook.

+ |+ |+ |+

+

Physalis franchetii Mast.

+ |||+ |+ |+ |+ |+

+ |+ |+ |+ |+

Polygonum orientale L.

Portulaca grandiflora Hook.

Pyrethrum parthenium (L.) Smith

Ricinus communis L.

+ |+ |+ [+

+ |+ |+ [+

+ |+ |+ [+

Sanvitalia procumbensLam.

Salvia farinacea Benth.

Salvia splendens Ker-Gawl.

Salvia viridis L.

Senecio cineraria DC.

Tageteserectal.

+

Tagetespatulal.

+ |+ [+ [+ |+

+ |+ |+ [+ |+

TagetestenuifoliaCav.

Tropaeolum majus L.

Verbenaxhybridahort.

Viola x wittrockiana Gams

Zinnia angustifolia H.B.K

Zinnia elegans Jacq.

+ |+ [+ | F |||+ |+ |+ |+ |+ [+ ]|+ [+]+

+ |+ |+ |+ |+
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NULWANHUKN-UHANKATOPbI NECHBIX 9KOCUCTEM
NAMATHUKOB NMPUPOAbI FOXKHOM YACTU o. CAXAZIUH
A.A. Porasuucuaﬂ-Tapaul, M.A. 3ybapesa
CaxanuHckunin punmnan botaHuyeckoro caga — nHctutyta BO PAH, r. lOXKHO-CaxanunHck, PO
“tarantellla@mail.ru

AHHOTaums. M3yyeHo BMAOBOE pasHoobpasune AULWANHUKOB 4 NaMATHUKOB NpUposbl tora 0. CaxanuH. BoiasneH
BM0BOM COCTaB U INLIANHUKU-UHAMKATOPbI Ha NPeACTaBAEHHbIX IECHbIX 9KOCUCTEMAX.
KntoueBble cnoBa: 0. Caxa/MH, NAaMATHUKU NPUPOABI, ANLLAKHUKU-UHLUKATOPbI.

LICHENS INDICATORS OF FOREST ECOSYSTEMS
OF NATURAL MONUMENTS OF THE SOUTHERN PART OF THE ISLAND OF SAKHALIN
A.A. Rogazinskaya-Taran, M.D. Zubareva
Sakhalin Branch of the Botanical Garden Institute, Far East Department of the RAS,
South Sakhalinsk, Russian Federation

Abstract. The species diversity of lichens of 4 natural monuments of the South of Sakhalin island was studied.
Species composition was revealed and lichens-indicators are presented on certain forest ecosystems.
Keywords: Sakhalin, natural monuments, lichens indicators.

B 2014-2016 rogax NpoBOAMIUCL UCC/eA0BaHNA BUAOBOrO pPasHoobpasma ANWANHUKOB 4 NaMATHUKOB
npupoabl. Mo KAMMaATUYECKOMY panoHupoBaHUto Caxa/iMHCKolM obnactn [1] TeppuTopuM NaMSTHUKOB
npupoabl HaxoaATcsA B rpaHuuax KOxHo-CaxaNMHCKOM KanmaTuyeckoi obnactu. 3to Hambonee yBaaxKHeHHas
YacCTb OCTPOBA, B KOTOPOWN BbIAENANT KAMMATMUYECKUI pPalioH, OXBaTbIBAlOWMA tOro-BocTok CaxanuHa. OH
HaxoamTcA nog, BAMAHUEM X0N04HbIX Bog OXoTckoro mops. Jleto 3gecb xonoaHee, yem B HOxKHO-CaxannMHCKoM
HU3MEHHOCTM, 3uma Tennee [2]. B uenoM KAMMaT MOMKHO OXapaKTepu3oBaTb KaK X0JI0AHO-YMEPEHHbIN,
MYCCOHHbIN C OKeaHW4YecKMum BAMaHMEM. Mo iopuCTUYECKOMY AENeHUI0 CyliM Bce 0Cobo oxpaHsemble
NPUpPOAHbIE TEepPpPUTOPUM pPacnonoxKeHbl B npeaenax CaxannMHO-XOKKaMACKOM MNpPOBUHUMM BOCTOYHO-
AsunaTckon daopuctndeckoi obnactm bopeanbHoro uapctea [3]. boTaHUKo-reorpagpumyeckoe panoHMpoBaHue
octpoBa CaxanuH, nposegeHHoe [1.B. KpectoBbim 1 ap. [4], yTOUYHAET wx pacnosioxeHne Ao HxHo-
CaxanunHcKoro panoHa HOxHo-CaxannHckoro okpyra CaxanmHo-XoKKaiaCcKoM NPOBUHLLUN.

Ha Tepputopuax npeobnagaeT B TOM AN MHOM CTENEHM HAPYLIEHHOCTN IECHOW TUN PacTUTeNbHOCTH, OT
KOTOPOro 3aBMCUT BMAOBOM COCTaB, Ha/iMyMe pPeaKux BWAOB, KOTOpble, KaK MpaBWIO, CBA3aHbl C
Ma/IOHAPYLUEHHbIMW I€CHbIMU TEPPUTOPUAMMU.

PacTuTenbHbli NOKPOB NaMATHMKA npupodbl «CTPYKTYpPHO-AEHYAAUMOHHbIA OCTaHel, «Jlarywka» K
HacToALWEeMY BPeMEHU NpeacTaBaseT cobol BTopuyHble coobuiectsa necHoro (40 %) 1 peaKoiecHoro TMNosB
(60 %). Ha TeppuTopumn namsaTHMKa npupoapbl «Monynaumnsa KapauokpuHyma (nunuu) MneHa» npeobnagaet
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JNIeCHOM TUN pPaCcTUTENbHOCTM, NpeAcTaB/iEeHHbI MPOU3BOAHLIMU (BTOPUYHBIMKM) CcMmellaHHbiMKM (50 %) u
npupycnosbimn necamm (40 %).

JlecHas pacTUTeNbHOCTb NaMATHWKA Npupoapl «BepxHebypeuHCKUIA» chopmupoBanack B pesysbraTte
MMEeBLUEr0 MeCTO B MNPOLI/IOM CYLLeCTBEHHOIO aHTPOMOreHHOro BAWAHMA. [lpeacTaBneHa KOPEHHbIMM
KameHHobepésoBbiMn (4 %) M enoBo-nuxToBbIMKU (5 %) Necamm, YCNOBHO KOPEHHbIMU e10BO-MUXTOBbIMM
(10%) n cmewaHHbimK (40 %) necamu, NPOU3BOAHLIMU (BO3HUKLWMMM HA MeCTe CBeAEeHHbIX KOPEHHbIX)
KameHHobepésosbiMK (9 %) M onbxoBbiMK (1 %) necamm, ucKyccTBeHHbIMK (20 %) u npupycnosbimu (1 %)
HacaXKaeHUAMM.

NecHasa pactutenbHocTe OONT  «HOKHO-CaxaNMHCKUIA TpA3eBOM BY/JIKAH» NpeAcTaBAeHa YC/NOBHO
KOPEHHbIMW TeMHOXBOWHbIM necom (10 %), NpousBOAHbIM CMellaHHbIM necoM (25 %), Npou3BOAHbLIM
0/1bXOBO-KameHHOo6epé3oBbiM (22 %) 1 NPUPYCNOBbIMKU HacaxKaeHuaMU (meHee 1 %).

PacTMTenbHbI MOKPOB MNamMATHUKA nNpupoapl «Pollla MaHbUYKYPCKOro opexa» chopmmposanca B
pesynbTaTe MMEBLUErO MECTO B MPOLUIOM CYLLECTBEHHOrO aHTPOMOreHHOro BAUAHUA. TEMHOXBOWHbIE /1eca,
MMEIOLLIMECS HA ero TeppPUTOPUKN, ABAAIOTCA NPOU3BOLHBLIMMU, BOCCTAHOBUBLUMMUCA €CTECTBEHHBIM MYTEM Ha
MecTe NPOMbILWIEHHbIX PYBOK. YacTb TepPUTOPUMN 3aHATA UCKYCCTBEHHBIMM HaCaXKAEHUAMMW, B UNC/IE KOTOPbIX
— opex MaHbYXXYPCKUI, TMCTBEHHMLLA AMOHCKas.

Cbop maTtepuana NpoBOANAM BO BCEX TUMNaAX Jieca, NpeacTaBaeHHbIX Ha Tepputopumn OOMT, Ha Bcex BMAaxX
ApeBeCHbIX Nopoa. bblin cocTaBneHbl NpeaBapUTebHbIE CIUCKU INWAKHUKOB, M3ydyaemblx OOMT [5].

Pabota c repbapHbim MaTepuanom, xpaHawmmca B CaxannHckom ¢unmane boTaHuyeckoro caga-
MHCTUTYTA [laNbHEBOCTOYHOIO OTAENEeHUA POCCMMCKOW aKafemMuu Hayk, No3BOAWAA AONOJHUTb BUA0BOM
COCTaB AMWAKHWKOB 7 BUgamu. O6WMIA CNUCOK NUILIANMHUKOB K HACTOAWEMY BpeMeHW HacuuTbiBaeT 108
BMAOB.

BuaoBoli coctaB anxeHodnopbl Ha Tepputopun OONT 3aBUCUT C OAHOM CTOPOHbI OT niowaam OOMT, ¢
Apyroi — ot mHoroobpasusa ¢opodPpuToB N MUKPOYCIOBUIA.

Tabnuua 1.
PacnpegeneHue Bngos cem. Parmeliaceae Ha Tepputopun OONT

Ha3ssaHue Buga Hanunume Ha OONT

2 3 4 5

Anzia japonica

Bryoria asiatica

Cetrelia chicitae

Everniamesomorpha

Hypogymniafragillima

H. physodes

H. pseudophysodes

H. sachalinensis

H. vittata

Melanohalea olivacea

Menegazzia nipponica

M. terebrata

Myelochroaaurulenta

[+ [+ |+ |||+ ][+ [+ =

M. entotheiochroa

M. leucotyliza +

+
+

Nephromopsis endocrocea

+

Parmeliaadaugescens

P. fertilis

P. praesquarrosa

+ |+ |+ [+

P. squarrosa

P. sulcata

Platismatia interrupta

Usnea longissima

++ |+ [+ |+
+

U. diffracta

Mpumeyanue: 1 — NN BepxHebypenHckui, 2 — NN JeHysaumoHHbIi ocTaHel, «Jlarywka», 3 — MM Pola opexa MaHbYKYPCKOro,
4 — NN Nonynauua KapanokpuHyma (nnnnm) Fnena, 5 — KOKHO-CaxaNMHCKUIN rpa3eBoi By/IKaH.
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MamATHUK npupoabl «Pola opexa MaHbYXKYPCKOro» 3aHumaeT naowagb 3,8 ra, B HEM OTMeYeHo 28
JNINLANHUKOB.

MamaATHMK npupoabl «JeHyaauMoHHbIA ocTaHel, «Jlarywkay 3aHumaeT naowaab 12 ra u HacunTbiBaeT 33
BMAa.

Mnowaab OONT «Monynsuma KapAnokpuHyma (nunuu) FneHa» 13,3 ra, Ha Hem oTmeyeHo 38 BMAOB
JNINLANHUKOB.

OONT «HOkHO-CaxaNMHCKNIA rpA3eBOM BYy/KaH» 3aHMMaeT nnowaab 40 ra, Ha ero TepputTopuu
HacuuTbiBaeTcs 46 BMAOB, B TOM uyucne pegkue pgns CaxanvHa u Poccum Buapl Hypogymnia fragillima v
Menegazzia terebrata. NamaTHUK npupoabl «BepxHebypenHcKuin» 3aHMmaeT naowaab 180 ra. OH oTanyaeTcs
MHOroo6pasnem 3KoN0rMUYECKMX YCNOBUIA U HAIMYMEM Ha €r0 TEPPUTOPUMN MAN0 HapYLLEHHbIX PAaCTUTEbHbIX
rpynnupoBoK. MMeHHO 3aecb 0TMeuyeHo Haubonbluee yncno suaos (80), B TOM UnCNe U PeAKUX, BKAKOYEHHbIX
B KpacHyto KHury Poccuitckon Pepepaumm [6] n CaxanumHckon obnactu [7]: Hypogymnia fragillima,
Icmadophilla japonica, Leptogium hildenbrandii, Menegazzia terebrata, Usnea diffracta. Hanbonbwimm
BMAOBbIM pa3Hoobpasnem Ha Bcex OOMT otnnyaetca cem. Parmeliaceae, KOTopoe UrpaeT akTUBHYIO POJb B
cocTaBe NiecHbIX putoueHo3os. (Tabn. 1).

Taknm o06pasom, UHANMKATOPAMM HaPYLLEHHOCTU S3KOCUCTEM MOMKHO cuMUTaTb BUAbI Parmeliaadaugescens,
P. fertilis, P. squarrosa. Pexe — Hypogymnia physodes, Melanohaleaolivacea. 9tn Buabl Hanbonee ycTon4mBbI
K aHTponoreHHbIM Bo3aencTBuam. lNpeactasutenn poga Usnea, Evernia, Nephromopsis, Anzia, Lobaria,
Collema, Leptogium npeano4nTaloT AEBCTBEHHbIE M Masi0 HapyLUeHHble fieca, KoTopble Hanbosee LWMPOKO
npeacTaB/ieHbl Ha TeppUTOPUM MNaMATHUKA Npupoabl «BepxHebypeuHCKUn», rae COXPaHWUIUCL Y4YacTKu
TEMHOXBOMHbIX JIECOB C MOBbILEHHOM BIAXKHOCTbIO.
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AHHOTauma. OnmcaHbl 0CO6EHHOCTU CTEMHbIX COOBLLECTB, COXPAaHMBLUMXCA B YCIOBUAX BbICOKON QHTPOMOreHHOM
Harpysku B npegenax ropoga Kemeposo. MpuBegeHbl BUAbI PEAKUX U McYe3aloLwmX pacTeHuii KemepoBcKoit obnacty,
BCTpeYatoLwmecs B JaHHbIX LLeHO3ax.
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Abstract. The features of the steppe communities which have remained in the conditions of high anthropogenic
loading in city boundaries of Kemerovo are described. The species of rare and disappearing plants of the Kemerovo Region
which are found in this communities are given.

Keywords: Steppe communities, rare species, Kemerovo.
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B HacTosiwee Bpema ropos KemepoBo 3aHMMaET TPUALLATOE MECTO Mo YNCAEHHOCTU HaceneHus (556 920
YyenoBek) M NATUAECATOE NO Naowaau cpeau ropofos Poccuu. [opos pacnonoXkeH Ha tore 3anagHow
Cnbupus cesepHoM Yyactu KysHeukroro yronbHoro 6acceiiHa (Kysbacca), Ha oboux 6eperax peku Tomb, B
cpeaHem eé TeyeHuW, Npu BNafeHUM B Heé pekn Nckutumia. Tepputopma ropoga HaxoguTcA B npepenax
YBA/IUCTO-XO/IMUCTON  paBHWHbI ceBepa KysHeukoi KoTnoBuHbl. KnumaT roposa KemepoBo pesko
KOHTMHEHTA/IbHbIM, XapaKTepUsyeTcA NPOAOIKUTENbHON XON04HON 3UMOM U KOPOTKUM, AOCTAaTOUYHO TEMbIM
neTom.

MpurmeyaTenbHoM 0cobeHHOCTbIO ropoaa KemepoBo, KOTOPbIN M3BECTEH KaK KPYMHbIA NPOMbIWAEHHbIN,
aAMMUHUCTPATUBHBINA U KyAbTypHbIA LeHTp KemepoBcKoW 06nacTv, ABNAETCA AOBOJIbHO BbICOKasA CTEMeHb
03e/leHEHHOCTU. B npegenax ropoga pasHoOoObpasHO npeacTaBfeHbl WMCKYCCTBEHHO CO34aHHble CagoBo-
MapKOBble KOMMAEKCbl U 0OBbEKTbI: MapKKW, CKBEPbI, PO, BynbBapbl, TakKe 60abLIy NAOLWAAb 3aHUMAIOT
3e/IeHble HacaXXAeHUs TepPPUTOPUN KUbIX, OOLLECTBEHHO-AEN0BbIX U APYTUX TEPPUTOPUA/IbHBIX 30H. TaKke
PEKPeaLUMOHHbIIM NOTEeHLMan ropoda NpeacTaB/ieH ecTeCTBEHHbIM COCHOBbIM HGOPOM, PACMONOMKEHHOM Ha
npaBom bepery pekn TOMb B OKPYKEHUM FOPOACKMX 3aCTPOEK, KoTopbili B 2015 . Bbin BKAOYEH B peecTp
Ocobo oxpaHseMbix Tepputopuin KemepoBcKol obnactn Kak OxpaHsaembli npupoaHbidi naHawadt (OMN)
«PyaHWYHbIA 60op». MMeHHO Ha Tepputopumn ONJ1 «PyaHUUHBIM 6Op» Ha KPYTbIX CKAOHax npasBoro bepera
ToMmn pacnosioxKeHbl OTHOCMTE/IbHO COXPaHUBLUMECH YYaCTKM CTeMHbIX coobuects. He cmoTps Ha TO, 4TO
TeppuTopma KemepoBCKOM 06/11aCTM 30HANbHO MOMKET ObiTb OTHECeHa K JIecocTenu, cTenHble coobuiectsa
34ecb He ABAATCA npeobnagatowmmm, B cnay BaAnSHUA ceBepHoro ¢aca Antae-CasHCKol ropHoit obnacTy,
3/1eCb NPOUCXOAMUT HapPYLIEHWE KAACCUUYECKOM IMPOTHOM 30HANbHOCTM M 0becneynmBaeT CAOMKHY MO3auKy
pasnnyHbIX TUNOB coobuiectB. K TOMy e He3HauMTe/NbHble YHACTKU COXPaHMBLUMXCA CTENEN Ha TepPUTOPUM
noABepralTcd UHTEHCUMBHOM AHTPOMOreHHOM HarpysKe, T. K. PACNONOXKeHbl B Hanbosee HaceNeHHOMN YacTu
KemepoBckoit obnactu. Eweé A.B. KymnHOBa OTMeYaeT, YTo K cepeamHe XX B. Y4aCTKOB CTenel «CKOJIbKO-
HUOYAb 3HAYMTE/IbHbIX PA3MEPOB» B HEHAPYLUEHHOM COCTOSIHUM Ha Tepputopun KemepoBcKoit 0b6nactu He
ocTanocs [2, c. 29].

Bosblwana 4acTb CKAOHOB U BOAOpPasaenos 6onee BbICOKOTo npasoro 6epera Tomu B npegenax roposa
KemepoBo 3aHATA OCTEMHEHHbIMW Nyramu, rae OCHOBY TPABOCTOA COCTABAANOT JIYrOBble, YrOBO-CTEMHbIE U
NYrOBO-NeCHbIE BUAbI.

Ha 6onee nonormx cknoHax 60pToB BpeMEHHbIX BOAOTOKOB NPeACTaBAeHbl YH4aCTKW NYroBbIX CTENen, Ha
KOTOPbIX OCHOBY TPaBOCTOSl COCTaBAAIOT 31aKu: Stipa pennata L., S. Capillata L., Calamagrostis epigeios (L.)
Roth, B 3aBMCMMOCTM OT TMNa accoumaLMm B 3HAYUTENIBHOM KOIMYECTBE TaKkKe oTmeudatoTca: Medicago falcata
L., Filipendula vulgaris Moench, Phlomoides tuberose (L.) Moench, Vicia amoena Fisch.,npucyTcTByIOT:
Onobrychis arenaria (Kit.) DC., Artemisia glauca Pall. Ex Willd., A. Commutate Besser, Adonis vernalis L., Iris
ruthenica Ker Gawl., Fragaria viridis (Duchesne) Weston, Veronica spicata L., Peucedanum morisonii Besserex
Spreng., Dracocephalum nutans L., Centaurea scabiosa L., Oxytropis campanulataVassilcz., Seselili banotis(L.)
W.D.J.Koch n gp.

MHoraa BblparkeH KycTapHWKoBbI apyc: Cotoneaster laxiflorus ). Jacq. Ex Lindl., Caragana arborescens
Lam., Spirae ahypericifolia L., Rosa acicularis Lindl., Lonicera tatarica L.

KpynHogepHOBUHHbIE U MEeAKOAEPHOBUHHbIE HACTOALLME CTENU BCTPEYAIOTCS HA BepLUMHAX U BepXHeMN
TPETU HOXHbIX WU oro-3anagHblX CKkaoHax. OCHOBHbIMW AOMWHAHTAMM BbICTynatoT: Stipacapillata, Koeleria
cristata (L.)Pers., Festuca pseudovina Hack. Ex Wiesb., Helictotrichon desertorum (Less.) Nevski, Takxe moryTt
6bITb NpeacTaBaeHbl: Agropyron cristatum (L.) Beauv., Artemisia frigid Willd., Achillea asiatica Serg., Medicago
falcatal., Carex pediformis C.A.Mey., Carex duriuscula C.A.Mey., Dianthus versicolor Fisch. ex Link, Potentilla
bifurca L., Veronica incana L., Goniolimon speciosum(L.) Boiss., Potentilla sericea L. B 6onee me3opunnbHbIX
YCNOBUAX 3HAYUTENIBHO y4acTUe BUAOB ME30KCePOPUTHOTO U AaXKe Me30PUTHOIO PasHOTPABbA.

BapMaHTbl KaMeHUCTbIX CTenen CBfA3aHbl C MeCTOODUTAHMAMM XaPaAKTEPU3YIOWMMMUCA OTPULATENBbHBIM
6anaHCcOM YBNAXKHEHWA, CKENETHbIMM MoYBamMM, WX MHOroobpasme obycnosneHo pasHoobpasvem
JIUTOIOMMYECKOrO COCTABaA, KPYTU3HOM M SKCNO3ULMEN CKIOHOB.

MenKo3eMHO-LLEeBHUCTbIE BEPXHME YYACTKU CKAOHOB HOXKHOW U tOrO-BOCTOYHOM 3KCMO3ULMU KPYTU3HOM
10 40-45° npenMyLLeCTBEHHO Ha OBHaKeHMAX CNaHLEeB 3aHMMaloT TUMNYaKoBO-KOBbIIbHbIE (Stipa capillata —
Festuca pseudovina) coobliecTsa.

OBceLL0BO-NEPUCTOKOBbINIbHBIE (Stipa pennata — Helictotrichon desertorum) pa3BuTbl Ha BepXHel YacTu
CK/IOHOB HOXKHOW U FOr0-BOCTOYHOM 3KCMO3ULMKN Ha OOHAMKEHUAX U3BECTHAKOB.
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OBceL0BO-pa3HOTPaBHO-KOBbINbHbIE (Stipa capillata — Helectotrichon desertorum) npuypoyeHsbl K
BEPXHEW YaCTM CKIOHOB HOXKHOW W 0r0-BOCTOYHOM 3KCMO3MLMN Ha OBHaKEHUAX M3BECTHAKOB M a/IeBPO/IUTOB.

MonbIHHO-KOBbINLHO-TUNYaKOBbIE (Stipaca pillata — Artemisia frigida — Festuca pseudovina) coobuiecTsa
BCTPEYAIOTCA Ha CKAOHAX HeGONbLWON KPYTU3HbI (25—35°) H03KHOW 3KCMO3ULMUN C MENIKOTEPPACHOMN CTPYKTYPOI
Ha 0B6HaXKeHMWAX CNaHLes.

PasHOTpaBHO-0COKOBO-TUNYaKoBble (Carex pediformis — Festuca pseudovina) KameHWcTble cTenwu
NPeAcCTaBNeHbl Ha CKAOHAX HOKHOW 3KCMO3MumMu KpyTu3HoW 30-45° Ha OBHaXKeHWAX W3BECTHAKOB M
apruaaunToB.

MenKoTpaBHO-TMNYaKoBble (Festuca pseudovina — Orosta chysspinosa (L.) C.A. Mey. — Potentilla acaulis
L.) — Ha CK/IOHAX HOXHOM IKCNO3ULMM KpyTU3HOM 30—45° Ha 0BHaXKeHUAX NopPoA, Pa3IMYHOTO IMTONOTUYECKOTO
cocTaBa.

MonbiHHbIe (Artemisia frigida) neTpoduTHble coobllecTBa NPUYPOUYEHbl K CKIOHAM cpeaHei KpyTU3HbI
KaK NpaBW/IO HOXKHOM 3KCMNO3UUMM C MENKOTEPPACHON CTPYKTYpPO Ha OOHa)KeHUAX mnopod pPas/iMyHoro
JIUTO/IOrMYECKOro COCTaBa.

MonbIHHO-pa3HOTPaBHble M MO/bIHHO-KOBbLI/IbHO-Pa3HOTpPaBHble (Stipa capillata — Artemisia frigida)
KaMEHUCTbIE 3aHMUMAIOT CK/IOHbI HOXKHOM M HOr0-BOCTOYHOM 3KCMO3ULMM KPYTU3HOM 30—45° Ha 0BHaMeHuax
nopoa, pasIMYHOro IMTONOrMYECKOro COCTaBa.

MeTpoduTHbIE rPYNMMPOBKN HA MHOTOYUCAEHHbIX OBHAXKEHUAX KPUCTANZIMYECKUX U OCaZ0YHbIX NOPOA, NO
6eperoBbiIM CKNOHamMm pekn Tomb, BHOCAT onpeaenéHHbin BKAag B oboraweHue 6GuopasHoobpasua
TEPPUTOPUN HEKOTOPLIMU MNPEeACTaBUTENAMM FOPHO-CTEMHbIX COODOLLECTB, MPEAOCTaBAAA 3SKOTOMUYECcKMe
BO3MOXKHOCTU BuAam-netpodbutam:, Gypsophila patrinii Ser., Elytrigia geniculata (Trin.) Nevski, Youngiate
nuifolia (Willd.) Babc. & Stebbins, Orostachys spinosa (L.) C.A. Mey. nap.

N3  Hambonee  TUNWUYHBLIX  ANA  TeppuTopuM  TMOPUAHOOUYMTKOBBIE M XONOLHOMOJ/bIHHO-
rmbpmaHoounTroBble (Artemisia frigida + Sedum hybridum L.) neTpoduTHble coobliecTBa, KoTopble
XapaKTepHbl A/18 CKNOHOB KXHOW 3KCNO3ULMKN KpyTusHoi 40-60° c 6onee MM meHee TeppacHOW CTPYKTYpO#,
roe Mesikue Teppacbl YepeayrTCca € y4acTKaMU MeIKO3EMHO-LLLEBHUCTbIX OCbINeN.

Mb6pNAHOOYMTKOBO-MENKOTPaBHO-1yKoBble (Allium nutans L) W KauMmoBO-/YKOBO-MENIKOTPaBHble
(Gypsophilla patrinii + Allium nutans) netpoduTHble coobLiecTBa, Ha CKAOHAX HMKHON WU HOr0-BOCTOYHOM
3KCMO3ULMM KPYTMU3HOM A0 60° COo CTyneH4YaTo-rNbi6OBOM CTPYKTYPOWA CKas.

Nlykosbie (Alliun nutans) netpoduTHble coobluecTBa, XapaKTepHble ANA Heb6OoNbLIMX MENKO3eMHOo-
WEeOHUCTbIX OCbINel, pPasBUTbIX HA CKAOHAX cpeAHen KPyTU3HbI MPEUMMYLLECTBEHHO Ha OBOHaXKeHUsX
Nnec4YaHWKoB.

JcTparoHoBo-pa3HoTpaBHble (Artemisia dracunculus L.) rpynnMpoBKKM OCbiNei, npeacTaB/ieHHble Ha
LWeBHMCTbIX OCbINAX C KPYTU3HOW CKI0Ha He MeHee 45°,

KauumoBo-xonoagHononbiHHble (Artemisia frigida + Gypsophilla patrinii) cKanbHble TpPynnUPOBKY,
XapaKTepHble AAs MNPaKTUYECKM OTBECHbIX YYAaCTKOB CKaa, T4e pPacTeHUa cenatca B TpewmHax. B atux
coobuiectBax (B 3aBMCMMOCTM OT TWMa 3KOTOMa) TaKXKe MOryT ObiTb NpeacTaB/ieHbl TakuMe BUAbl, KakK:
Dracocephalum nutans, Galium verum L., Agrostis tenuis Sibth., Androsace lactiflora Fisch. Ex Duby, Thymus
jenisseensis lljin, Seselile debourii G.Don, Dracocephalum peregrinum L., Scutellaria mongolica Sobolevsk.,
Scabiosa ochroleuca L., Orostachys spinosa, Dianthus versicolor Fisch. Ex Link, Polygala sibirica L., Silene
repens Patrin, Artemisia commutate Besser, Chrysanthemum zawadskii Herbich, Goniolimon speciosum (L.)
Boiss., Vicia nervata Sipliv., Gypsophila patrinii, Youngiate nuifolia, Agropyron cristatum, Alyssum lenense
Adams, A. obovatum(C.A. Mey.) Turcz. u gp.

BbicOKana cTeneHb aHTPOMOreHHOM HArpy3KM Ha OCTEMHEHHbIX BEPLUMHAX CKAOHA, T4e PACMONONKEHbI
CMOTPOBbIE NNOLWAAKM M MECTa OTAbIXa, YTO HEU3BEKHO NPUBOAUT K 3HAUMTENbHOMN 3aCOPEHHOCTM BbITOBLIM
MYCOPOM, Ha/NMUYUIO KOCTPOBMLL, NpuUBena K MOAHOMY 3aMELLEHWUIO CTene Ha [AaHHbIX Y4acTKax Ha
aHTponoTonepaHTHble BUAbI (Lepidium ruderale L., Medicago lupulina L, Poa supine Schrad., Plantago media
L., Tripleurosperm uminodorum (L.) Sch. Bip., Sisym briumloeselii L. v gp.).

CrenHble coobluecTBa B HacTosilee Bpems HaxoAAT ybexuiua Ha 6onee KpyTbiX CKAOHAX, C BAU3KUM
3a/1eraHMem CKaJibHbIX NOPOA, Ha WEBHUCTbIX OCbINAX CKAOHOB PA3/IMYHbIX SKCMO3ULMI (06bIYHO BOCTOUHOM U
3anagHoi). KpyTM3Ha CKNOHOBCAYXWUT  (GAKTOPOM, MO3BOJIAIOWMM  COXPAHWUTb  CTPYKTYPY  CTEMHbIX
pacTUTeNbHbIX COOBLLECTB Aa)Ke B HEemnocpeacTBEHHOW 6AM30CTM K MeCTam C BbICOKOM peKpeaunoHHOM
HarpysKoi.
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CoxpaHuBLUMECA A0 HACTOALWEro BpeMeHM B npegenax ropoga KemepoBo cTenHble coobuiectsa
BK/IIOYAIOT B CBOM COCTaB peaKMe W ucyesalowme BUAbl PacTeHMM, BKAKOYEHHble B KpacHyl KHUry
KemepoBsckoit obnactu [1]: Iris humilis Georgi, Allium vodopjanovae N.V. Friesen, Stipa pennata L., Gypsophila
patrinii.
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AHHOTauMa. B craTbe npeactaBaeHbl pesy/bTaTbl UcCCenoBaHUA 6puvodopbl MPOEKTMPYEMOro OXPaHAEeMOoro
NPUMPOAHOTO KoMMaeKca «Ypouuile YeMoLypcKoe», PacnosioKeHHOro Ha TeppuTopun ropoaa. MsyuyeH BuaoBoi coctas
MOXOBUAHBIX M TAKCOHOMUYECKME OCOBEHHOCTM BPUOKOMMNOHEHTa OXPaHAEMON TePPUTOPUM.
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BRYOCOMPONENT OF THE PROTECTED AREA «UROCHISCHE CHEMOSHURSKOE»
(IZHEVSK, THE UDMURT REPUBLIC)
A.V. Rubtsova
Udmurt State University, Izhevsk, Russian Federation

Abstract. The article presents the results of a study of bryoflora of the protected natural complex “Urochische
Chemoshurskoe” located on the territory of the city. The species composition of bryophytes and taxonomical features of
the biocomponent of the protected area are studied.

Keywords: biocomponent, protected areas, urbanobryoflora, Udmurt Republic.

MpupoaHble coobwecTBa M COOTBETCTBEHHO TEPPUTOPUW, T[AE OHW PACNoONOXKeHbl (NpupoaHble
TeppUTOpPUN), NPeacTaBaAOT cobol pecypc 3KONOMMYECKOW CTabWABHOCTU U UFPaloT Posb cTabuamsaTopos
aKkonornyeckoro 6anaHca [4]. OcobeHHO Ba)KHbIM MpeacTaBAAeTcA PYHKUMOHMPOBAHME U CYLLECTBOBAHMUE
TAaKUX NPUPOAHbLIX COOBLLECTB Ha TEPPUTOPUM FOPOAOB, TAE OHW UIPAOT HEMANYK POJib MO COXPaHEHWUHD
MUKpoKanmaTta. OAHaKO B pe3ynbTaTe aHTPOMOreHHOro BAUAHMA Ha CMEHY KOPEHHbIM pPacTUTE/IbHbIM
coobuectBam NPUXoOAAT BTOPUYHblE GUTOLEHO3bI C HU3KMM BunopasHoobpasnem. MoaTomy MpPUHUMAOTCA
Mepbl NO COXPAHEHMIO Y4ACTKOB eCTECTBEHHOW PACTUTENbHOCTM M BO MHOTMX ropoZax opraHumsyroTcAa ocobo
OXpaHAemble NpUpPOAHbIE TEPPUTOPUU WU  OXPaHAemble MNPUPOLHbIE KOMMMEKCbl C 3TaJIOHHbIMYU,
€CTeCTBEHHbIMW NPUPOAHBIMKU cOObLLEeCTBaAMMU.

B 2017 r. no 3agaHuio M nNpu OUHAHCUMPOBAHUM «YNpPaBAEHUA MPUPOAHbIX PECYPCOB WM OXpaHbl
OKpy:Katowei cpeapl r. MxeBcKa» 6bln BbINOAHEHbI HAYYHO-UCCAeA0BATEIbCKME PaboTbl ANA OpraHM3auum 1
bYHKLMOHNPOBaAHMA 0cobo OXpaHAEMOW MNPUPOLHON TEPPUTOPUM MECTHOrO 3HAYEHUA OXpaHAEMOoro
npupoaHoro Komnaekca (OMNK) «Ypoumie YemoLlypckoe», pacnosioxKeHHOoro B YyepTe r. M»KeBcKka B BOCTOYHOM
€ro 4acTu 1 cocTonlLee 13 2-x Knactepos. O6LLas NaoWaAb OXpaHAeMoWn TeppuTopun coctasaset 14,2 ra.

OMNK «Ypouuwe Yemolwypckoe» HaxoAUTCA Ha BOCTOKe PycCKOW paBHWUHbI, B BaTcko-Kamckom
Mexaypeybe. 3aHMMaAeT 4acTb BoAocCObopa B WCTOKax p. Yemouwypku (baccerH p.Mosumb). Knumat
TEPPUTOPUN YMEPEHHO KOHTUHeHTanbHbIW [1]. Ha Ttepputopum OINK npeobnagatoT noysbl AepHOBO-
noasonuctoro noartuna [2; 3].

JaHHaa Tepputopua npeacTaBneHa AOJUHHbIM KOMNAEKCOM peKu YemolypKu, coyeTarowem Kak
NecHble pacTuTesibHble coobuwiecTBa, TaK AyroBble U 6ONOTHble GUTOLLEHO3bI, YTO B YCNOBMAX FOpoAa
BCTpeYaeTca KpaliHe peako. Posib TakMx NpUpPOAHbIX y4acTKOB OCOOEHHO BE/IMKA B MPOMBbILLIEHHbIX FOPOAAX.
3eneHble HacaXKAEHWA, BbIMOMHAA cpeaoobpasytowme GyHKLMK, CNOCODBCTBYIOT 3SKOIOMMYECKOM ONTUMM3ALMK
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FOPOACKON TEPPUTOPUM, K TOMY Ke HA JaHHOM TepPUTOPUM MPEACTaBIEHO ecTecTBEHHOe JieCHoe CoobLLEeCTBO, B
COCTaBe KOTOPOro COXPAHAOTCA TUMUYHbIE NPEeACTaBUTENIN MECTHON Gpiopbl 1 GayHbl.

Bpuodnopa OOMNT «Ypounwe Yemowypckoe» HacumTbiBaeT 47 Buaos us 34 poaos un 21 cemeiicTea, 4to
coctasnaetr 24,9% ot obuiero uyncna snagoB B bpuodnope r. Mxkescka [5]. B oboux Knactepax 6bino
obHapyrKeHo no 32 BMAa MoxoobpasHbIx, 06WwumKn aas 2 yyacTkos sBastotcs 17 sugos 6pmoduTtos.

MeYyeHOUYHblE MXM NpeacTaBaeHbl 2 BUAAMU U3 2 poaoB U 2 cemelcTB. 10 CBOEI *KM3HEHHOW CTpaTerum
06a BMAA — KOJIOHWUCTbI, KOTOPbIE AOCTAaTOYHO ObICTPO OCBAMBAIOT HOBbIE, HE 3aHATbIE APYFMMU PacTEHUAMMU
MecToobuTaHMA 1 cybcTpaTsbl.

NnctoctebenbHble MxM NpegcTasaeHbl 45 sugamm u3 19 cemeiicts. CpegHee YMCI0 BUAOB B ceMelcTBe —
2,2. TonbKo no ogHomy Buay coaepxat 14 cemeiicts. Cemb BeayLmx cemencts obbveanHaoT 33 BMAa, UYTO
coctasnset 70,2 % oT Bcero umcna sngos 6pnodutoB. Takaa TEHAEHUMA XapaKTepHa Ana MHormx 6puodnop
CeBepHoro noaywapusa. Beaywme cemeiictea B 6pnodiiope OONT «Ypounlie HemoLuypcKoe» Takue e, Kak u
B bpmnodnope r. UxkeBcKka n YamypTtckoit Pecnybimkuy B e oM, 04HaKO UX paHr oTandaeTca [6]. /liuanpytoLyto
nosuuMil0 B  CEMENCTBEHHO-BMAOBOM  CNEKTpPe nNapKa 3aHMMmaloT  cemelctBa  Brachytheciaceae,
Amblystegiaceae w Bryaceae. Jlnpgupyowas nosvuMa [aHHbIX CEMEWNCTB OTpPaXKaeT MpPUYPOYEHHOCTb
M3y4yaemomn TePPUTOPUN K NOA30HE HOXKHOM Talrun.

[na  XapaKTepuUCTUKM  «apuaHOCTM/TymuaHOCTM»  GAOP  YacTo  UCMOAb3YIOT  KO3GPULMEHT
Pottiaceae/Dicranaceae. TaK, gna ceBepHblXx 6puodaop 3Ta BeAMUYMHA OOLIMHO MeHblue eauHuubl. A
6pnodnopbl Yamyptckon Pecnybnmkm oH coctasnset 0,53, ana 6puodnopsl r. Mxkescka — 0,5 [6], ana
apugHou Bonrorpaackoit obnactu — 4,2, gns CpeaHepycCKoW BO3BblWeEHHOCTM — 2, ana Pecnybnavku
Tatapctan — 1,4 [7]. Ana 6puocdnopbl OOMNT «Ypounwe Yemowypckoe» OH cocTaBaseT 1, T.e. HaxoauTcs
mexay 6pnodnopamm Yamyprckoit Pecnybamku n Pecnybamkn TatapcTaH.

Hanbonee KpynHbiMu siBAstoTCA poabl Brachythecium, Sciuro-hypnum w Bryum. BbicOKoe nonoxeHwe
nocnegHero poAa XapakTepHo AnA remumbopeasnbHbiXx PaioHOB € 60/bWION A0Nei OTKPbLITbIX NMPOCTPAHCTB.
Cemb BegyLmx pogos obbeanHstoT 21 sug, (44,8 % ot obuiero umcna).

YyacTve B cnekTpe BeAyLlMX poaoB npeactasutenein poaa Drepanocladus cBnpetenbcteyeT o Haanumm
nepeyBAaXKHEHHbIX Y4aCTKOB C He3aAepHOBaHHOM Mnoysoi. MoHuKeHne poau poga DicranumobbacHseTcs
npeobnafaHMeM Y4YacCTKOB C HapyWeEHHOW, 4acTo MnepeynsoTHEHHOW, MOYBOM M MasbiM KONMYECTBOM
BAJIEXKHbIX AEPEBbEB, KOTOPbIE ABAAIOTCA OCHOBHbIM CyOCTPAaTOM A1 NOCENEHUA AUKPAHOBbIX MX0B. CpegHee
4yncno BMAOB B poae coctasnset 1,2, poaos B cemelictee — 2,0.

Ona 6puodnopbl r. MKeBcKa 3TM MoKasaTenn paBHbl 1,9 M 2,1 cootBeTcTtBeHHO. OAHMM BMAOM
npeacrasneHol 27 poaos.

B uenom, 6pnodnopa OMNK «Ypouniue Yemollypckoey OTparkaeT CBOE 30Ha/NbHOE MOJIOKEHUE U HeceT
pPAL YepT, OT/IMYAIOLWMX ee OT OCTa/IbHOM TeppuTOopuKN roposa MxescKa. MNpeobnagaHne Ha nccnenoBaHHOM
TEPPUTOPUN HAPYLLEHHDbIX U cNabo HapyLleHHbIX IECHbIX 1 NPUBpPEXHO-BOAHbBIX MecToobUTaHM onpepenseT
6prodnopy ypoumLla Kak remmbopeanbHyto. Ha MHOMMX y4acTKax AeATelbHOCTb Ye/I0BEKA MUHMMMU3MPOBAHA,
4YTO N03BOAMNAO CHOPMMPOBATLCA Tam coobliecTtBam W3 KpynHbIX BAAroatodbuBbix MxoB. Tak, NecHble
dUTOLLEHO3bI C NPUCYTCTBMEM B MOXOBOM NMOKpoBe Pleurozium schreberi (Brid.) Mitt. saBnatoTca 3TaNOHHbIMM
€co0bLEecTBaMM HOXKHOM Talrun.
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COCYAUCTbIE PACTEHUA TPABAHOIO NOKPOBA
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AHHOTauma. MNpoaHannsnposBaH BUAOBOM COCTaB TpaB HOTAaHMYECKOro MamATHUKA MPMPOAbl, PaCMOIOMKEHHOrO B
yepTe ropoga. HecmoTpaA Ha NPUCYTCTBME COPHbIX PAaCTEHWUI, B N€COMNAPKe COXPAHAOTCA TUNUYHbIE HEMOPA/bHbIE, B TOM
uncne peskue gns benapycv Buabl.

KntoueBble cnoBa: cocyauncTble pacTeHus, 1econapk, HemopasbHble BUAbI, FOpoa.

VASCULAR PLANTS OF THE HERBAL COAT OF THE BOTANICAL NATURE MONUMENT
THE FOREST PARK "RUMLYOVO" (GRODNO, BELARUS)
T.A. Selevich, V.V. Shuleiko
Grodno Ya. Kupala State University, Grodno, Republic of Belarus

Abstract. The species composition of the herbs of the botanical nature monument located within the city limits has
been analyzed. Despite the presence of weed plants, typical nemoral species, including the species rare for Belarus,
remain present in the forest park.

Keywords: vascular plants, forest park, nemoral species, city.

BoTaHMYECKUI MaMATHUK NPUPOALbl MECTHOro 3HauyeHuAa neconapKk «Pymnéso» nnowagbio 92,4 ra
pacnonoxeH B OKTABPbCKOM paioHe obnacTHoro r.[poaHo Ha neBom bepery pekn HemaH; co3gaH gns
COXPaHEeHUs ecTecTBeHHbIX (UTOLEHO30B NpUNOMMeEHHOro Ayb60BO-rpaboBoro neca, yHUKaNbHOro ANA
ropoACKMX YCAoBUN U pegKoro B benapycu [1].

B npegenax coBpeMeHHOro neconapKa BblAENAETCA PacrofioKeHHas Ha BepxHen Teppace HemaHa
MapKoBas 4aCTb C COXPaHMBLUENCA CTPYKTYPOM CafoBO-MAPKOBbIX HACaKAEHWA B BUae annem wus
CTapoBO3paCTHbIX AepeBbeB mMecTHoW ¢nopbl (Quercus robur L., Acer platanoides L., Fraxinu sexcelsior L.,
Carpinus betulus L., Ulmus scabra Mill.) n wuHTpoayueHTa Robinia pseudoacacia L. Mo uctopuyeckmm
CBeAeHUsM, 34ecb MHOro JeT Hasag pacnosiaranocb MMeHue «PymuiéBKa», a Ha OCHOBE eCTeCTBEHHbIX
Ay60BO-rpaboBbIx HacaxXaeHM Hbla 3a710KeH NapK, pacuBeT KOTOPOro NPULLE/CA Ha BTOPYH NONOBUHY 19 B.
Mapk M B TenepewHemM COCTOAHUM MNpeacTaBaseT cobol obpasel, NensaxkHOro napka POMAHTUYECKOTO
HanpasneHua 19 B. [2]. Becb necomapKk B Lenom, a 0cobeHHO ero napkKoBas 4acTb, HENOCPeACTBEHHO
npuneralowas K MHOrO3TaXHOM FOPOACKOM 3aCTPOMKE, WCMNbITbIBAOT 3HAYMTENbHYKD aHTPOMOreHHYHO
Harpysky B BMAE PeKpeauuu, No3TOMY, NMOMMMO OXPaHHbIX MEPOMPUATUIA, HYKOATCA B MNPOBEAEHUM
MOHWTOPUHIOBbIX UCCIEA0BAHNM MO OLLEHKE COCTOAHMA PACTEHUN.

LUenbto Hactoswel paboTbl ABUAOCH WM3ydeHUE BUAOBOIO COCTABA COCYAMCTbIX PACTEHWA TPABAHOMO
MOKPOBA NapKOBOW YacTu fieconapka «Pymnésoy.

Mcnonb3oBann MapLlipyTHbI MeToA: C MapTa Mo OKTAbpb 2017 r. nepuoaMyeckM COBepLIanM newiune
06x04bl NapKa MO CyLLECTBYIOWMM A0poram us acoanbtobeToHa, Tponam v TPONMUHKAM, OTKIOHAACH OT HUX B
CTOPOHbI Ha 6osibllee UM MeHblUee PacCTOAHWE, MHOTAA Nepecekas bonee KpynHble NeCHble UAN NyroBble
¢dparmeHTbl TepputTopumn. Mpu 3TOM BbINOAHANM GAOPUCTUYECKME OMMUCAHMA, a TaKkKe cbop obpasuos Ans
repbapmsauun n nocneayoLLero onpeaeneHmsa CUCTEMATUYECKON NPUHAANENKHOCTH.

B obuwen cNoKHOCTM Hamm HbIno BbiABAEHO 145 BUAOB COCYAUCTbIX PACTEHWUN, OTHOCALLMXCA K 2 OTAeNaM
(Polypodiophyta, Magnoliophyta), 3 knaccam (Polypodiopsida, Magnoliopsida, Liliopsida), 33 cemeiicteam, 108
pogam. Mpu atom Knacc Polypodiopsida BkntoyaeT 2 BuAaa, Knacc Magnoliopsida — 115 BnaoB u Knacc
Liliopsida — 28 BnaoB. Beaywumu no 4yncny BMAOB ABAAKOTCA cemelcTBa Asteraceae, Poaceae, Apiaceae,
Fabaceae, Caryophyllaceae. Mo cpaBHeHUO co Bcel nopoit benapycu, raoe cemeiictBa Rosaceae wn
Cyperaceae 3aHMMaIOT CUJIbHbIE TPETLIO U YETBEPTYIO NO3ULMK, BUAOBOM COCTaB TPaB UCCAeA0BAHHOMO NapKa
ropasgo begHee BUAAMM 3TUX CEMENCTB, YTO BMOJHE 0OBACHMMO: BO-NEPBbIX, Mbl HE YYUTLIBAIMN APEBECHO-
KYCTapHMKOBbIX NpeacTaBuTeNell cemeicTBa Rosaceae, BO-BTOPbIX, MApPK PACNONOMXKEH Ha NAOCKOM, AOBONbHO
BbICOKOW Teppace HemaHa, B YC/0BUAX, UCKAOYAOLWMX M3ObITOK NOYBEHHOM BNarK (a 60/1bLUIMHCTBO OCOKOBbIX
rurpodunbHbl). Hanbonee KpynHbIMM POSaMU TPABAHUCTbIX PAaCTEHWI NapKa OKasanucb poabl Ranunculus,
Viola v Trifolium, Bkntoyatowme no 3 BMaa.
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JKOoNOrMYeckMin aHanM3 BMAOBOrO COCTaBa pPacTeHMM MNOKasan, 4YTo cpegu Hux npeobnagator
¢dakynbTaTMBHbIE rennoduTbl — Ha HUX npuxoautca 61,2 %, gonsa renmodutos cocrasaseTt 21,7 % n ToNbKo
17,1 % npuxoguTca Ha BMAbI-CLMODUTLI, U 3TO HECMOTPA Ha Ha/IMuYME LIMPOKOINCTBEHHbIX NOPOL AEPEBLEB,
OaoWmMX TycTyio TeHb (rpab, KneH). [ake 6onee pasHoobpasHbIMK, Yem cuModUTbl, OKa3anucb BUAbl —
HacTosiwmne cBeToMoObl, MOCKO/IbKY Ha TeppuTOpMM MapKa pPacrosioXKeHbl A0BOJIbHO ObLWMpHble
CKallMBaeMble MOJAHbI-Fa3oOHbl, B OCHOBHOM WCMOJib3yeMble KaK CNOPTUBHAA W [AOeTCKaA N/IOWaaKM.
MpeobnagaHme bakyNbTaTUBHBIX reIMOGUTOB MOXKHO CBA3aTb C TEM, YTO APEBOCTON NapKa BO MHOMMX MeCTax
paspeXKeHHbl, 4acTo NPepbIBaeTCA AOPOramu U TPONaMM UAK FTPAHUYUT C NONAHAMMU.

Cpean rmgpomopd Hambosbluee yncio BMAOB Npunagaer Ha rurpomesodutsl (37,7 %) n mesodutsbl
(29,5 %), Ha me3ormurpoduTbl Npmxoamtca 18,0 %, octanbHble rMapomopdbl npeacTasaeHbl cnabo (0,8—6,6 %).

Taknm obpasom, Ha TeppUTOPUM MNapKa CPeaHAAa WUAM C/ierka MNOBbIWEHHAA BAAXHOCTb, YTO MOXKHO
CBA3aTb C MEXaHUYEeCKMM COCTaBOM MOYBbI — NpeobiagaHnemM CyrinHKOB — M OTYaCTU C MEHbLUMM YPOBHEM
MHCONALUKN NOA NOJIOTOM LUMPOKOUCTBEHHbIX APEBECHbIX NOpoA.

Mo OTHOLWEHMIO K peakuMm NOYBEHHOro pacTBopa Haumbosnee BenMKa [0NA ymepeHHbix 6aszodpunos
(37,5 %), mnanee no ybbiBatoweln cneayoT HelTpodunbl (27,5 %) n 6asodunsl (20,0 %); Ha ymepeHHble U
cpeaHue aunaodunbl, KoTopble 6onee TUMUYHbI ANA XBOMHbLIX /IeCOB, NpuUxoamuTca TonbKo 5,0 u 6,2 %%
COOTBETCTBEHHO. [lo/slyyeHHble HaMW pe3y/bTaTbl COMACyloTCA C AAHHbIMM O TOM, 4YTO MOYBbI BEPXHEWN
Teppacbl napka choOpMMUPOBaNMUCL Ha BafdaWCKOM MopeHe ¢ o06J0MKaMu Mena, NpPensTCTBYHOLLEro
nogKkucneHuto noysbl [1].

B Pymnésckom napke 37,5% cocrtasnatot 3ytpodbl, 32,5% — mesotpodbl, 26,7 % — onurotpodsbl.
[OBO/MIbHO BbLICOKYIO A0/10 OANTOTPOPOB MOMKHO OOBACHUTL HANUMUMEM YYACTKOB, MMEIOLWMX LLENOYHYHO
peakuMio NMOYBEHHOTO PACTBOPA, @ TaKMKe YYaCTKOB, CUMJIbHO HapyLeHHbIX, Npexae Bcero, B pe3y/sbTaTe
BbITaNTbIBaHMA, a TaKKe 3eM/AHbIX PaboT MO YCTAaHOBKE MapPKOBbIX CKaMel U MYCOPHbIX KOHTEWHEpPOB,
YAANEHUIO CTApPbIX AEPEBLEB.

AHaNN3 LLeHOTMYECKUX FPynn NoKasan, YTo Ha NecHble Buabl npuxogutca 22,8 %, Ha nyrosble — 19,3 %, Ha
neconyrosble — 10,3 %, 4To B cymme coctasnaeT 52,4 %.

HemHOrMM MeHblle MOM0BMHbI BWAOB TPABAHUCTbIX PACTEHWI MapKa CBA3aHbl C HapyLeHHbIMM
MeCTOO0bOMTaHMAMMK, NepeyeHb KOTOPbIX Mbl MPUBEAM YyTb BbIlWE; K HUM MOXKHO A06aBUTb KPOTOBMHbI,
BCTpeyvarwmeca Ha nonaHax. CopHble Bmnabl coctaBnatoT 21,4 %, copHo-nyrosble — 17,2 %, COpHO-NeCHble —
7,6 %.

HecmoTpsa Ha BbICOKOE coAepKaHne BUAOB PacTEHWUM, NPUYPOYEHHbIX K HApYLUEHHbIM MecToobuTaHmam,
BECHON B MapKe Hab/0AaeTca MacCcoBOe LBETEHME TUMUYHbIX HEMOPAJbHbIX JIECHBIX BMAOB, YTO NpuaaeT
HaMno4YBEeHHOMY MOKPOBY COOTBETCTBYHOLIME KpacodHble acnekTtbl. LiseTyT Corydalis solida (L.) Clairv., Gagea
lutea (L.) Ker-Gawl., Anemone nemorosa L., A. ranunculoides L., nosgHee —Pulmonaria obscura Dumort.,
Stellaria holostea L., Galeobdolon luteum Huds. n gpyrme meHee maccoBble BUAbl. B Heb6onblOM KonnyecTse
B MapKe BCTPeYarTca 5 BUAOB, BKAOYEHHbIX B CMUCOK NPOdUIaKTMYECKOM OXpaHbl Ha TeppuTopun benapycu:
Hepatica nobilis Mill., Campanula persicifolia L., Primula veris L., Phyteuma spicatum L., Tragopogon
gorskianus Reichenb. Fil.

BnaoBoe 60raTcTBO /IECHbIX PAaCcTEHUI leconapKa NoaaepKMBaeTca BO MHOrom 61arogapa MHOroeTHeN
aKTMBHOM NMPOCBETUTENLCKON M BOCNUTATE/NIbHON paboTe cpean yyawmxca ropoackon rumHasum Nel mn umx
poauTenein, KoTopble MPOMMBAOT B OAMMKAWWEM MUKPOPaAWOHE W MNPEUMYLLECTBEHHO ABAAKOTCA
NnoceTUTENAMMN NAaMATHNKA NPUPOabI.
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AHHOTauuA. BnepBble Ha oOcHOBe peBu3UKM repbapHoOl KoAnekuun Kadegpbl 6uosnormu, reorpadpum
N METOAMKMN UX NpenofaBaHMA NpeacTaBAeHbl AaHHble N0 6uopasHoobpa3unto rMaPomMakpodUTOB U pesyibTaTbl aHaIN3a
obbema repbapHON KoNleKLMn (TaKCOHOMMUYECKOTO, apeasiorMyeckoro).
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THE COMPOSITION OF HYDROMACROFITES OF THE HERBAL COLLECTION
OF THE CHAIR OF BIOLOGY, GEOGRAPHY AND METHODS OF THEIR TEACHING
A.Yu. Soglaeva, O.E. Tokar
Ishim Ershov Teachers Training Institute (the branch) of Tyumen State University, Ishim, Russian Federation

Abstract. The data on the biodiversity of hydromacrophytes and the results of the analysis of the herbarium
collection (taxonomic, arealogical) are presented for the first time on the basis of the revision of the herbarium collection
of the Chair of Biology, Geography and Methods of theirTeaching.

Keywords: herbarium collection, hydromacrophytes.

Ha npoTa)KeHMn MHOrMx BeKOB repbapHble KOMMEKUMU PaACTEHUIA CAyKaT He3aMeHMMOWM Hay4yHOM
OCHOBOM [A/A NpPOBeAEHMA UCCNeaoBaHMM B 061acTM  CUCTEMATMKKM, 3Koaoruu, BoTaHM4YecKkoro
pecypcoBeneHua, UrpatoT BaXKHYIO PO/ib B NPOCBETUTENbCKON paboTe, monynspusaumm NpuMpoaoOXPaHHOM
TeEMATUKK. Ha coBpemeHHOM 3Tane pa3suTmA obLLecTBa B CBA3U C BOSHWMKHOBEHWEM FN06anbHOM npobaembl
oxpaHbl bKUopasHoobpasna pacTuTenbHOro mmpa repbapmm npnobpenn ocobo BakHOe 3Ha4YeHUe, KaKk OCHOBA
ONA NpoBeAeHUA MOHUTOPUHIA PAcTUTENbHbIX coobLuecTs [6].

lepbapuii ruapomakpodutoB Kadegpbl 6uonorum, reorpadum U  METOOUKU KX NpenosaBaHuUs
Mwmnmckoro negarormyeckoro MHctutyta mm. [.M. EpwoBa (¢unmnana) TOMEHCKOro rocynapCcTBEHHOrO
yHuBepcuteta dopmupoBanca ¢ 1992 no 2016 rog B xo4e NPOBeAEHMA MOJIEBbIX YYEOHbIX NMPAKTUK MO
60TaHMKe CO CTYAEHTaMM U 3KCNeAULIMOHHBIX NCCNEAOBAHUIA COTPYAHUKOB Kadeapbl. IK3emnasapbl ¢ OMCKOM
obnactm  un  Antaiickoro Kpas 6blanm nopapeHbl  npenogasatenamm  OMCKOTO  rocyapCTBEHHOrO
nefarorMyeckoro yHusepcuTeTa. lepbapHas KoOANeKuMAa TMAPOMaKpOodUTOB HacuuTbiBaeT 366 nUCTOB.
BonblWwKnHCTBO repbapHbIx nuctoB (r.n1.) cobpaHo B npeaenax TtomeHcKon obnactu (357 r.n.), B TOm 4ucne
aAMWHUCTPATUBHbBIX paoHax tora obnactu (Mwmmckom — 351, KasaHckom — 4, AB6aTckom — 1, BUKY10BCKOM —
1), Ha TeppuTopmMM OmcKoit obnactn (7) u Tepputopun AnTtaiickoro Kpas (1). B repbapHoli Konnekumm
rmapomMakpoduToB Kadeapbl HaMboAbLLEE KOIMYECTBO repbapHbIX IMCTOB NPeACTaBAEeHO TaKUMK BUAAMM KaK
Beckmannia eruciformis (23), Equisetum fluviatile (23), Stratiotes aloides (22), Bolboschoenus planiculmis (21),
Eleocharis palustris (21), Hydrocharis morsus-ranae (17), Glyceria triflora (16), Potamogeton perfoliatus (13),
Alisma plantago-aquatica (12), Ceratophyllum demersum (12), Beckmannia syzigachne (11), Phragmites
australis (11). KonnyecTtBo repbapHbIX MCTOB OCTa/ibHbIX BUAOB MeHee 10. Mo oaHoOMy repbapHoOmMy AUCTY
XpaHUTCA TakUX BMAOB, Kak Equisetum palustre, Thelypteris palustris, Ceratophyllum submersum, Carex
vesicaria, Myriophyllym sibiricum, M. spicatum, Elodea canadensis, Triglochin maritima, Nuphar lutea,
Nymphaea candida, Potamogeton natans, Potamogeton praelongus.

Bcero B coctaBe repbapHoi Konnekumm otmedeHo 49 smaos 13 32 pogos 20 cemelicts 3 otaenos. OTaen
MagnoliophytanpeactasneH 46 sugamu, 30 pogamm n 18 cemelictBamn. K Beayliemy Knaccy OTHOCATCS
Liliopsida (74 % BnpoB n 63 % poaos). Knacc Magnoliopsida obbeanHset 26 % sngos n 31 % pogos. Otaen
Equisetophyta o6beanHnet4d % suaos, Polypodiophyta — 2 % BnpoB oT 0buero uncna.

OnpegeneHne cUCTEMATUYECKOM NPUHALNENKHOCTU COCYAUCTbIX TMOPOMAKPOPUTOB MpPOBEAEHO MO
«®nope Cnbumpm» [5]. CambiMK KPYMNHbIMKU CEMENCTBAMM MO YUCAY BUAOB ABAAOTCcA Potamogetonaceae (7,
nnn 17 % sungos), Cyperaceae (6, unn 14 % suaos), Poacea (5, nnm 12 % smupos). Cemeictea Alismataceae,
Hydrocharitaceae, Lemnaceae, Typhaceae — ob6beanHsoT no 3, nan no 7 % snaos Kaxkgoe. Mo 2, nan 5%
BMaoB o0b6beauHAlOT cemelictBa Equisetaceae, Ceratophyllaceae, Haloragaceae, Nymphaeaceae,
Ranunculaceae u Sparganiaceae. OctanbHble 14,29 % cemelicTB (Thelypteridaceae, Apiaceae, Brassicaceae,
Butomaceae, Juncaginaceae, Lentibulariaceae, Polygonaceae) sBnsoTcas oAHOBMAOBbIMU. Hambonbluee
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KONMYecTBO BMAOB 0bbeaunHseT pod Potamogeton (7, nan 14% sugos), Typha (3, nan 6% suaos). Mo 2, nam
4 % BNMOOB 06BEAMHAIOT TaKMe poapl, Kak Equisetum, Alisma, Ceratophyllum, Carex, Scirpus, Myriophyllym,
Lemna, Beckmannia, Sparganium). OctanbHble 21, unu 34 % poaoB ABNAKOTCA OAHOBUAOBLIMMU.

Peaxvmu Bugamum B repbapHoi Konnekumm cpeam rmapomakpodutos asnaseTca Bua Potamogeton crispus
L., oTHocawwmicako Il Kateropum pegkoctu [1]. Bce BuAabl, npeactaBaeHHble B repbapHO KoAnekumu
ABNAOTCA TUMUYHbIMKU ana Tobosnbckoro ¢opuctTMyeckoro palioHa TiomeHckol obnactm [4] u Cubupu B
uenom [5]. MpoBoas apeanorMyeckMin aHanuMs repbapHON KOMNEKUMM BOAHbIX MAKPOPUTOB, Mbl
OCHOBbIBA/INCb Ha NPUHLMNAX, U3/10XKEHHbIX B paboTe A.J1. TaxTagKaHa [3]. MHbopmaumns o6 apeanax BMaoB
rmapomakpodumToB H6blaa NosyyeHa U3 Takux nsgaHui, kak «dnopa Cnbmpn» [5].

Buabl rmapomakpodutoB bBblaM  pacnpenenieHbl No  caeaylowum  reorpaduMyeckum  rpynnam:
roflapkTmyeckas (25, unmn 51 % supgos), eBpasmnatckas (14, nam 29 % smaos) u kocmononntHasa (10, uamn 20 %
BMAO0B). DHAEMUNYHbIE BUAbl OTCYTCTBYIOT.

K aaBeHTMBHbIM BMAaM B repbapHOM KoOAnekumMm oTtHocutcs 1  BMA — HEOKOCMOMNOAWUT
ceBepoamMepUKaHCKOro npoucxoxkaenua Elodea canadensis [2].

FepbapHana Koanekuua ruapomakpodutos Kadegpbl 6uonornu, reorpadpum M MeTOAUKM  UX
npenogasaHMa CNocobCcTByeT COBEpLUEHCTBOBaHMIO 06pa3oBaTenbHOro npouecca Mo 6Monornyecknum
aucumnamMHam. PesynbTaTbl peBusuu byayT BocTpeboBaHbl NPU HAMMCaHUM KYPCOBbIX WM BbIMYCKHbIX
KBaNMODUKALMOHHbIX paboT; B MOAroTOoBKE M MPOBEAEHUU NEKLUMOHHbIX, N1abopaTOPHbIX U MPAKTUYECKUX
3aHATUI, NOJIEBbIX NPAKTUK CO CTYJEHTaMU; MOTYT BbITb MHTEPECHbI A1A CNeLMaancToB Apyrux By30B.
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AHHOTaumMA. BaxHelWwnm ycnosmem co3gaHna adPpeKTUBHbIX 3eN1EHbIX HAcaXKAEeHUIN aBnaeTca noabop ycTonumsoro
ACCOPTUMEHTA NOPOA C UCMOAb30BaHMEM MHOPAMOHHbLIX BUAO0B. JpeBecHas pacTUTeNIbHOCTb CEBEPHbIX XBOMHbIX N1€COB
He oTauyaeTca HonblwKMm pasHoobpasmem. Kegp cMbUpCKUMA aABAseTcA Oo4HOW M3 MOopoA, pasBedeHMe KOTOporo 3a
npegenamm ero eCTeCTBEHHOTo apeana, OnpPaBAaHO C PA3/IMYHbIX NMO3ULMIA €ro NCMNO/Ib30BaHUS.
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INTRODUCTION OF PINUS SIBIRICA IN THE EUROPEAN NORTH
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M.V. Lomonosov Notrh (Arctic) Federal University, Arkhangelsk, Russian Federation
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Abstract. An important condition for creating effective green space is the selection of a sustainable assortment of
species using the ones which are alien for the territory. Forest vegetation of Northern coniferous forests is not very
diverse. Siberian cedar is one of the species, the breeding of which outside of its natural range, is justified by different
positions of its usage.
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PacTeHna — 6a30Bbli1 KOMNOHEHT YPOO3KOCMCTEMbI; OHM HE TO/IbKO 0OECcneynBaloT NpuBAEKaTe/IbHbIN
OEKOpPaTMBHLIN 06/MK, HO M CO34aloT 0COobObIi MUKPOKAMMAT, ONaronpuATHbIA ONA KU3HM N04elN.
BarkHelwmnm ycnosuem co3gaHus 3PpPeKTUBHbIX 3eNEHbIX HacCaKAEHWN sBAAeTcA noadbop YCTOMYMBOrO
accopTMMeHTa MOPOA C MCNO/b30BAHUEM MHOPAMOHHBIX, CMNOCOBHbIX 0340p0BUTL cpegy obuTaHMA U
ONNTENbHO COXPaHATb AEKOPATUBHOCTDL [1].

BHOBb MpuHATbLIN JlecHoi Koaekc PP pernameHTMpyeT MCNONb30BAHME NECOB AR PA3/IMYHBIX HYXA, U
notpebHocTelt Yenoseka. OAHUM U3 NPUOPUTETHBIX HANpPaBAEHUI CneayeT CYUTATb MHTPOAYKLMIO LeHHbIX
ApeBecHbIX nopoA. [lpeBecHas pacTUTENbHOCTb CEBEPHbIX XBOMHbIX J/IeCOB He OTAnyaetcs 60nblumm
pasHoobpasunem. Keap cMbUpcKuin ABRAETCA OAHOM U3 Mopoa, pasBefeHWe KOTOpOoro 3a npeaenamu ero
€CTEeCTBEHHOFO apeasia, OMpPaBAaHO C pPa3/IMYHbIX MNO3UUMIA ero WUCNoab30BaHWA. HeKkoTopbld  onbIT
WMHTPOAYKUMM Keapa cnbupckoro Ha EBponeickunii Cesep nmeetca. Hanpumep, «KopsaxemcKan polua Kegpa»,
pacnonoxeHHaa B KoTnacckom paitoHe ApxaHrenbckon obnact, umeet Bo3pacT cebiwe 100 neT co cpeaHem
BblCOTOM AepeBbeB 20 M M AMAMETPOM Ha BbicoTe rpyau oKosno 50 cm. O6bEM OTAENbHbIX AepeBbes
pocturaet 6onee 1 m® [2].

B  OMNbITHbIX UEAAX COTPyAHWKaMWM  fabopatopuu  NecHblX  KyabTyp  CeBepHOro  HayyHo-
NCcCNefoBaTEIbCKOrO MHCTUTYTA IECHOTO XO3AMCTBA B Obl/IM 3a/10XKEHbI KyNbTypbl KeApa Ha BblipybKax COCHAKA
6pPYCHUYHOTIO, EIbHUKOB YEPHUYHOTO BAAMKHOFO M AOJITOMOLLHOIO B CEBEPO-TAEKHOM pPaioHe ApXaHre/IbCKOM
obnactn. Ha BbipybKke mM3-nofs enbHUKA YEpPHUUYHOTO BAAXKHOIO KynbTypbl K 9 rogam normban, scneacrsve
WHTEHCMBHOIO NOHUBAHMA UX MOPO3OM.

Ha gonromolwHoi Bbipy6Ke ¢ Koanyecteom nHeit 700 WwT/ra noysa TOPGAHUCTO-NOA30IMUCTAA rNeeBaTas
Ha ME/IKOM CYr/IMHKE. Y4YaCTOK 3a/10)KeH Ha MOJIOFOM CEBEPO-3aMafgHOM CK/IOHE BEpXHel MJIOCKOM 4acTu
npupyYeriHon Teppacbl. Mukpopenbed BblpaxeH cnabo B BUAE Pa3NUYHbIX BUOFEHHbIX MAN UCKYCCTBEHHbIX
06pa3oBaHMiA — MOPOCLLErO MXOM BasieXKa, NPUMNHEBbLIX KOYEK M BETPOBA/IbHbIX BbIEMOK, TPAKTOPHbIX BOJIOKOB
1 BbIBAJIOB.

MoprotoBka BbipybKM M 06paboTKa NoyBbl 3aKAO4aNacb B CAeAyHOLEM: KOPYEBKY MHEM M MONOCHYHO
PacUYMCTKY OT NOPYOOUHbIX OCTAaTKOB M BajsieXKa NPoBOAMAM MaWMHON MPIM-2 (WKMpPUHA pacymMLLL@eMbIX NoOa0C
2 M, pacctosHMe Mexay MX cepeamHamm 6—8 m); 06paboTKy MNOYBbI BbIMOAHAAM OPYAUAMM PA3INYHbIX
KOHCTPYKLMIA nocpeactsom GpopmupoBaHusa dpe3epoBaHHbIX rpad (MUKPOMOBbLIWEHUIA U3 NepemellaHHbIX
BEPXHMX FTOPU3OHTOB MOYBbI, M3BJIEYEHHON MPW NpoKAagKke 6oposa, ¢ npeaBapuTenbHbIM PpesepoBaHMEM
noysbl nog Humu). C 3TOWM LEeNblo M3HAYaNbHO MpoKnaapiBannce ¢pesonn ®6H-0,9 agBe PpesepoBaHHble
NosI0Cbl, MPUMbIKalOLLME APYT K ApYyry, a 3aTeM GOpPMUPOBANNCb MUKPONOBLILWEHWNA ABYXOTBA/IbHBIM NAYrom
MK/1-70. B KayecTBe NOCaAA0YHbIX MECT UCNONb30BaNCL Gpe3epoBaHHbIe FPaabl.

Mocafo4HbIt MaTepman BblpalMBanca 3 roga B OTKPbITOM TPyHTe MOCEBHOMO M 2 roAa B LIKONbHOM
OTAEeNEHUN NMUTOMHMKA. Ha NnecokynbTypHYt0 NAOWaAb CaxKeHLbl BblCAa*KMBANMCL BPYYHYO, Mog Aonaty.
BbicoTa 1 AnameTp NOCAZOYHOro maTepuana B cpegHem coctasnanm 11,9 n 0,41 cm COOTBETCTBEHHO.

AHanun3 pesynbTaToB UCCNAeAOBaHWIA NOATBEPAMA BblBOA OO/MbLUMHCTBA aBTOPOB, YTO Keap ABAAETCA
nopoaon TpeboBaTeNIbHON K NOYBEHHOMY MUTaHUIO. [IPUKMBAEMOCTb CaXKeHLEB B NePBbIi rog bblaa BbICOKOM
— 98,9 % u obycnosnmeanacb B OCHOBHOM (PU3MONOrMYECKMM COCTOSIHUEM pacTeHuit. K KoHuy nepuoaa
NPUXKWBaHMA, TO ecTb K TPEXJIETHEMY BO3PacCTy, COXPAaHHOCTb Keapa ymeHblunaacb Ao 79 %, a B 9-netHem
BO3pacTe coctaBuaa 58 %. OCHOBHbIMM MPUYMHAMM OTMAAA ABAAETCA OTMMPAHME MONOAbIX Noberos n3-3a
nobueaHMA UX NO3AHEBECEHHUMW U IETHUMM 3aMOPO3KaMW. B 04MHAKOBbIX N€COPACTUTENBHBIX YCNOBUAX U
NPy 0ANHAKOBOW arpoTeXHWKe CO3A4aHMUA NOCaLKM Keapa B 6o/bluei cTeNeHN NoaBePKEHbI BAUAHUIO HU3KUX
TemnepaTtyp, YemM Ky/bTypbl €/I1 U COCHbI.

Cnegyet OoTMETUTb, YTO OTMAA MEJIKMX CaKeHLeB Bblle, Yyem KpynHbix Ha 10 %. Mpn sTOM n3meHeHuns
reHeTUYECKOM CTPYKTYpbl NONYAALMM NO pasMepam CeAHUEeB He HabnoaaeTca. ITO NOATBEPIKAAETCA TAKKe
TEM, UYTO Pa3NIMuUMA MeXAYy CPeaHWMM 3HAYEeHUAMU OUMOMETPUYECKUX XaAPaKTEPUCTUK BCel NapTum
nocafo4yHOro MaTepumana U KoJIMYECTBOM PACTEHWUI, OCTABLUMXCA K 9-NeTHeMy BO3pacTy, HE40CTOBEPHbI.

Bnepsble 4 roga nocne NOCagKM CarKeHLUbl Keapa pocan MeasIeHHO, UX CPeaHWU NMPUPOCT Mo BbiCOTe
coctasnan 1,8 cm B roa. [JanoHeiwnin xon pocta 3aBMCeN OT NOrOAHbIX YC/IOBUI roaa U, Npexae Bcero, ot
CUNbl U NPOAONKMTENBHOCTM 3aMOPO3KOB. Tak, B 5-neTHem Bo3pacTe NPMPOCT B BbICOTY COCTaBMA 6,9 cm, a 3a
ABa nocnefyloWmx roga, Korga Habnwoganocb BAWAHME HU3KMX Temnepatyp — 6,7 CM, MAKCMManbHbIN
NPUPOCT B BbICOTY Y OTAE/NbHbIX PAacTeHU gocTuran 28 cM. BbicoTa Kegpa B 9-neTHeM Bo3pacTe CocTaBasana
44,3 cm, npupoct — 7,8 cm [3].
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Mpu obcnepoBaHMn Keapa B 29-neTHem Bo3pacTe Habawoganocb cneaywouee. HanoysBeHHbIM NOKPOB
BOCCTAaHOBW/CA MoOAHOCTbO. [Mpeobnagator charHoBble M 3€NEHbIE MXM, KYKYWKWUH NEH, KyCTapHWYKK
(4epHKWKa, MOpoOLLKa U A4p.), UBAH-Yal, NYrOBUK AepPHUCTbIN U Ap. Cyas No AMHAMMKe Hano4yBEHHOTO NOKPOBa,
3/eCb NPOUCXOAM/A BblparKeHHas CMeHa rMrpodMToB M 0COBEHHO MXOB Ha pacTeHMA-me30PpuTbl. PacTeHus
a4anTUPOBANUCL K HOBbIM YC/IOBUAM U3HMW.

MpuxKMBaemMoCTb KyAbTYp Keapa B AaHHOM Bo3pacTe cocTasnsaet 36,2 %, sbicota 4,9 m, agnameTp 5,9 cm. Y
39 % OT coxpaHMBLUMXCA KeapoB 06/10MaHbl BepLuMHbl. OCHOBHOW NMPUYMHON ABAAETCA BETPOBAN U CHErOJ/IOM.
Takoe sABfeHME NpUCYLLE N APYTMM XBOMHbIM NopoAam. Yale HabntogaeTca y COCHbI, peXKe Y IMCTBEHHMLbI U
enu.

B cBA3M C BO3POCLIMM MHTEPECOM HaceNeHMa K AaHHON nopoae 1 6M3KOMY Pacno/IOXKEHMIO yYacTKa K
HacenéHHOMY MYHKTY YacTb pacTeHui Keapa (0Kono 5 % oT nepBOHaYabHO BbICaXKEHHbIX) BbIKOMaHbI.

Taknum obpasom, Npu BbipalLMBAHUN Keapa B AecHbIX KynbTypax Ha CeBepe Heobxoammo noabupatb
YY4aCTKM C NOTEeHUManbHO MNA0A0POAHbIMM MOYBAMU M HAMMEHbLUEN BEepPOATHOCTbIO MNOOMBAHUA UX
3aMOpO3Kamu, MPOBOAUTb MHTEHCUBHYHO 06paboTKy MNOYBbI M MPUMEHATb KPYMHOMEPHbIA MOCaA0YHbIN
maTtepuan. Co3aaBaTth Ky/IbTypbl B CEBEPO-TAEKHOM PalOHE Slyylle BCero CMeLLaHHbIMU, TO eCTb YepeaoBaThb,
Hanpumep, NATb PAAOB Ky/IbTYp Keapa U NATb PALAOB KyAbTyp COCHbI No cxeme: K-K-K-K-K-C-C-C-C-C-K-K-K-K-K,
yTobObl UCKNOYMUTL MOBPEXKAEHME 3aMOPO3KaMM, CHU3UTb CKOPOCTb BETpa B HacCaXKAeHWsX, nNpeaoTBpallan
yrposy setposana.
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Abstract. For the first time the data are presented on the species compositionand the conditions that form flora of
vascular plants inYuzhno-Sakhalinsk. The role of the anthropogenic factor in urban flora is considered.
Keywords. flora, introduced species, invasive species.

CospemeHHaa dnopa r.HOxHO-CaxannHcKka chopmupoBanace Ha OCHoBe abopureHHbIX BWAOB
OKpecTHOCTeN roposa, BUAO0B LLe/IeHAaNPaB/ieHHO 3aBe3EeHHbIX YE/I0OBEKOM M HenpesHaMepPeHHO 3aHEeCEHHbIX
Ha ocTpoB BMAoB. lNpupoaHaa ¢nopa B Yepte 06NACTHOrO LLEHTPA COXPaHWUIACb B MPUrOPOAHbLIX Necax,
OKpPaWHHbIX YY4aCTKax NapKa KynbTypbl U oTapixa um. KO.A. FarapuvHa 1 300MapKa, a TaKKe Ha TeppuTopumn
3KcnepumeHTanbHoro neca CaxanuHckoro ¢unmana botaHuyeckoro caga-uHctutyta BO PAH. B ocHOBHOM
3TW YyYaCTKM NPeacTaBaAoT cob60M MPOM3BOAHbLIE HACAKAEHMA, BO3HUKLIME Ha MECTe KOPEHHbIX efoBOo-
MUXTOBbIX 1ecoB, 06pa3oBaHHble Bepe3ammn NAOCKOAUCTHOM U IpMaHa, NPU y4acTUM AUCTBEHHUUbI TMenunHa,
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pPAGUHbI CMeLlaHHOM, MBbl Xy/AbTEHA, OJIbXM BOAOCUCTOM, Tonmonsa Makcumosu4ya. M3peaKka cpeam HuUX
NMonajatoTcA COXPaHMBLUMECA YYACTKM TEMHOXBOMHbIX /J1I€COB W3 €M MEe3CKOM WM NUXTbl Caxa/IMHCKOM.
KyCTapHMKOBbIA AIpYC 3TUX HaCaXKAEHWM, Kak NpaBW/IO, XOPOLIO pPasBWUT, B €ro COCTaBe 3aMETHbl KJ/eH
KYPYHAMHCKUIA, GepeckneT 60/blEKPbIbIA, ONbXOBHMK MaKcMmoBmuYya, po3bl Tynoywkosaa u  Maps,
PABGUHHMK PABUHONUCTHDBIA, CMOPOAMHbI CaXa/IMHCKAA U LUMPOKOAMUCTHASA, KMUMONOCTU [N1eHa, caxa/IMHCKanA U
LWamuncco. KycTapHUMYKOBO-TPaBAHOW APYyC MHOrOBWMAOBOW, BK/OYAOWMIA 60/blIOE YMCAO BUAOB BbICLUMX
CNOPOBbIX PAaCcTEHUI, 0COBEHHO NANOPOTHMKOB, @ TAK}Ke 3/1aK0B, OCOK U NpeacTaBUTeNEe CEMENCTB acTPOBbIX,
PO30BbIX M BEPECKOBBbIX.

ObLwee YMcno BMAOB COCYAUCTbIX PACTEHUI B NPUTropoaHbIx necax HOxkHo-CaxannHcKa coctasnaseT bonee
500, a Ha TeppuUTOpUM FOPOACKOro MapKa M boTtaHuyeckoro caga He meHee 400. 3aecb OTMeEYEHbI BUAbI,
BK/ItOYeHHble B KpacHyto kHury Poccum [2]: Phyllitis japonica, Taxuscus pidata, Diphylleia grayi, Paeonia
obovata, Macropodiumpteros permum, Cardiocrinum glehnii, Calipso bulbosa, Cremastra variabilis,
Cypripedium macranthon, Neottianthe cuculata, Platanthera camtschatica, Platanthera ophrydioides, Aralia
cordata, Kalopanax septemlobus n KpacHyto KHuUry CaxanumHckon obnactu [3]: Micromeles alnifolia, Padus
ssiori, Rubus pseudojaponicus, Phellodendron sachalinense, Aralia elata, Trillium smalii, Brylkinia caudata,
06pasubl KoTopbix XpaHaTca B repbapum CO 6CU ABO PAH (SAKH).

Opyrum nctouyHMkom dpopmmnposaHua ¢aopebl r. KOXKHO-CaxaAMHCKA CTaNM BUAblI PAacTEHUI, 3aBE3EHHbIE
Ha CaxanuH AnoHckumuU (¢ 1905 no 1945 rr.) n pyccknmm (HaumHas co BTOpoM NosioBMHbI XX B.) NoceneHuamu.
Mpexxae Bcero, 3To HblIM TaKMe KOPMOBbIE TPaBbl, KaK OBCAHMLA MNoseBas, TMModeeBKa NoseBasn, MATIMK
NYyroBOM, exa cbopHas, Knesep 6enblii, Knesep NYroBo, AyLINCTbIN KOJIOCOK U Ap.

Co BpemeHem 3TM BuWAbl BbIWAW 33 nNpegesbl WCKYCCTBEHHbIX CEHOKOCOB, HaTypa/iM30BajavCb W
3aMO0/IHWUAN MNPOCTPAHCTBA C HAPYLIEHHOM KOPEHHOM pPacTUTENbHOCTbIO, BK/IOYas TeppuUTOpUIO ropoja.
Bosbloe Yncno MHTPoAYLEHTOB 6bl10 3aBe3eHO Ha Caxa/ivH C Lieblo 03eNeHeHUA. B ANOHCKMI nepuog, Ha
ynavuax Toéxapbl (AnoHcKkoe HasaHue . KOHO-CaxafMHCK) BbICa*KMBA/MCb COCHbl  FyCTOLLBETKOBAA,
KopelcKas, yepHas 1 TyHbepra, e/ib BbICOKasA, IMCTBEHHMLLA ANOHCKaA, TONOAb YepHbli, MBa KopuaHaru, opex
MaHbUYKYPCKUIA, CIMBA MBONIMCTHAA U Aaxe TaKMe 3K30TUYECKME BUAbI, KaK KUMAPUCOBUKIOPOXONAOLHbIN,
nvna MakcMmoBuMYa U opellHKK 3ubonbaa. HekoTopble U3 3TUX AePEBbEB COXPAaHUIMUCD A0 HALLEro BPEMEHM.
13 BUAOB MecTHOM daopbl B TOT Nepuos Hanbobllen NONYAAPHOCTbIO NPU O3e/IeHEHUN NONb30BAIUCL TUC
OCTPOKOHEYHbIN, Bepe3a 3pmaHa, AGNOHA Caxa/MHCKas, IMCTBEHHMUA [MennHa, Wabm AMOHCKUN, opex
aMNaHTONINCTHBIN, BULIHA CaxXa/JIMHCKaA, GOAPbIWHWMK 3e1eHOMAKOTHbIA M MBa pocuctas. locne cunbHbIX
JIeCHbIX NOApoB, KoTopble caydnance Ha CaxannHe B cepeguHe 20-x rogoB, Ha BOCTOYMHON OKpauHe
aOMMHUCTPATUBHOIO LeHTpa rybepHatopcTBa KapadyTo 6blam BbiCaxKeHbl Lesible MacCuBbl U3 JINCTBEHHWUL,
ANOHCKOM U [MenunHa, NUXTbl CaXxaJIMHCKON, enei Me3cKkoi U BbICOKOW. B cOBETCKMI nepuos B O3e/1eHeHUM
HOskHO-CaxaMHCKa LWMPOKO MCMO/Ib30BaINCh TAaKME MHOPAMOHHbIE BUAbI AEPEBAHUCTLIX PACTEHWI, KaK KEHbI
OCTPOJ/INCTHBIA U NIOXKHOM/IAaTaHOBbIM, ACEHb MNEHCUbBAHCKWMIM, COCHA OBbLIKHOBEHHAsA, FpyLlla YyCCypuiicKas,
TOnoNb 6enbli, cMpeHn OObIKHOBEHHAA M BEHrepcKasa, PobuHMA nceBAoOaKauMA, KaparaHa npesoBWAHasA,
ny3blPenNOAHUK  KAJIMHOAUCTHBIN. OrpaHUYeHHbIM  KOJIMYECTBOM  3K3EMMAPOB NpeacTaBneHbl  ayb
yepellyaTbln, BapxaT amMypcKuit, yYepemyxa Maaka, K/AeHbl MPUPEYHbIM W ACEHENUCTHbIN, 60APbLIWHMK
KpOBaBO-KPaCHbIN U IMNa aMypcKas.

Mocne 1945 r. Ha yanuax o6AacTHOM CTONMLbI TaKXKe MacCOBO BbICaXKMBANAUCb U abopUTreHHble BUADI:
Tononb Makcumosuya, bepesa NNOCKONAMUCTHaA, pAOMHA CMelaHHas, ACeHb MaHbYKYPCKUIA, depemyxa
asmaTtckan, ceuguHa benad. B nocnegHee Bpems acCOPTUMEHT MCMNOJ/Ib3yEMbIX B 3€/IeHOM CTPOUTENbCTBE
BMOOB OEpeBbeB W KyCTAaPHUKOB Ha TeppuTopum I. KOXKHO-Caxa/MHCKA eXXerogHo NOMOJHAETCA KaK 3a cyeT
pacTeHWU, 3aBO3UMbIX U3 APYrMX paioHoB Poccum n 3apyberkHbIX CTPaH, TaK M 3a CHET BUAOB, BblpalLeHHbIX B
KONIeKUMM OTKpbIToro rpyHTa CO BCU BO PAH. B napkax, CKBepax M Ha y/iMuUax ropoaa MoABUAUCH TaKue
BMAbl. KaK Gepesbl ANOHCKAA W 3anafHas, JIMCTBEHHWUbI ONbIMHCKAA W pycckasa, Ayb KpacHoli, bapxar
ANOHCKMIA, COCHbl BelimyToBa M BaHKca, A6n0HA rMmanalickas, xeHomenec Maynes, dop3numa oBanbHas,
MMONOCTb 0bepTKoBan, bapbapuc TyHbepra u ap. B HacToAwee Bpems B 03eneHeHum 1. KOxHo-CaxanmHcKa
ycnewHo npumeHsaeTca 39 MHTPOAYLMPOBAHHbLIX BUAOB AEPEBLEB M KyCTapHUKOB. M3 BCceX MHTPOAYLEHTOB
YyCMNeLWwHO HATypasn30Ba/IMCb COCHA OObIKHOBEHHAA, ABNOHA TOPMHIO, K/AEHbl ACEHENUCTHbIN, NPUPEYHbINN
OCTPOJIUCTHbIN, NpPUYEM MOCNEeOHUA CAMOCEBOM aKTMBHO BHEAPAETCA B MapPKOBble HACAXKAEHUA W
npuropoaHble neca. M3 TpaBAHWUCTbIX PACTEHWA M3 KYAbTypbl «ybexKanm» MOACONHEYHUK KAYOHEHOCHBLIN,
repaHb KpacHobypas, 3emMasHMKA CafoBas, 30/I0TAPHMKM KAHAACKMM WM 30/10Tad  po3ra, AUAUA
NAaHUETO/INCTHAA, KacaTUK JI0OXKHOAMPOBbIA, acTpa HOBOOenbruickasa, MOJI0MaM KUNAPUCOBbLIN, XMenb
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OObIKHOBEHHbIN, KONOKONbYMK LUMPOKOJSIUCTHLIN, XPEH [AEPEBEHCKUIM, 3Bepoboi NpoablpABAEHHbIN,
TNaAnaHTa COMHUTENbHaA, dManKka TpexuBeTHas, NONUH HYTKAaHCKWUIA, BafiepuaHa ekapcTBeHHan, bypayHuK
NIeKapCTBEeHHbIN, pyabekuns pacceyeHHan n ap. Bcero Takmx BUA0B HacumTbiBaeTcs 45.

Ewe oAgHMM WUCTOYHUKOM, nononHsowmm ¢énopy HKHO-CaxanMHCKA, ABASAIOTCA 3aHOCHbIE BUAbI,
KoTopble nonanu Ha Caxa/iMH C CEMeHaMM CeNbCKOXO3ANCTBEHHbIX KY/IbTYp, CTPOUTENIbHbIMM MaTepuanamm,
TEXHUKOW MM CnydaiHo. B HacToslwee Bpema Bo ¢iope 061acTHOro LeHTpa 3adrMKcMpoBaHo 165 3aHOCHbIX
BMOOB, OTHOCAWMXCA K 34 cemenctBam M 136 pogam. Hambosbluee YMCNO 3aHOCHbIX BUAOB OTMEYEHO B
cemelcTBax acTpoBbix (44), matnmkosbix (35), 60608bIx (18) 1 HOpUYHMKOBBIX (12).

K ceretanbHbiM oTHOCATCA 47 BMOOB, a Hambonee pacnpoCTPaHEeHHbIMU ABAAIOTCA: Mbipei MoN3y4yui,
LLETUHHWK 3e1eHblil, 0OCOT NoseBoi, 60AAK 0ObIKHOBEHHbIN, NMUKYAbHUK ABYHaApe3aHHbIN, Yynctel, 60N0THbIN,
NnacfieH YepHblii, NOrpeMKM BECEHHUN N ManbliAi, MONoYall BanbalwTeHa, spyTKa NnoceBHas, Kanycra noJsiesas,
3Be3A4aTka cpeaHnan, mapb 6enan, nebesa packnamcran, MOTUK eaknin. K pyaepanbHbim oTHocutca 118 Bnaos,
M3 KOTOPbIX YacTO BCTPeYaoTca: wasenek 0O6bIKHOBEHHbIN, NACTYLWbA CYMKa, KOMNOBHUK MYCOPHbIA, AOHHUKMK
YKenTbli, 6enbl U NPUATHBIN, repaHb cMbMPCKan, HeAOTPOra KenesucTas, bHAHKA 0ObIKHOBEHHAA, BEPOHUKA
AybpaBHan, NOAOPOKHMK BONbLLON, PENEMHUK Manbli, KOHU3a KaHaACKan, cyleHuua TonaHas, ACTpebnHoYvKa
0bunbHO UBEeTYyLanA, OAYyBaHUYMK anTe4yHbld, MoseBMUA MNOOEroHOoCHas, BEWHUK Ha3eMHbIN, KPUTE3UOH
rPUBAcCTbIA, MAT/IMKM FOANYHBIA N 0ObIKHOBEHHbIM. Ocobyto posb B cocTtase ¢iopbl KOXKHO-CaxaiMHCKa urpatoT
Hanbonee onacHble MHBA3MBHbIE BMUAbI, KOTOPble ObICTPO PACcCNpPOCTPaAHAOTCA MO BCEM AOCTYNHbIM broTonam,
noaasnas M BbiTecHAs abopureHHble Buabl. K Hanbosnee onacHbiM M3 3TUX BMAOB OTHOCATCS, MOSIBUBLUMECA
eLe B ANOHCKMI Nepuos AcTPebMHOUYKa OpaHKeBas, KOTopasa 3acopu/ia BCe OKpYKatoLme ropos nyra, NosHbl
N BbIpyOKK, M aCNeKTMPyeT BO BpemMa LLBETEHWUA B Haya/ie MUI0A, a TaKKe CHbITb 0ObIKHOBEHHas, obpasytoLas
NJOTHblE MOHOAOMMHAHTHbIE 3aPOC/M B Cafax U ckBepax [4]. MonaBluMe Ha OCTPOB B COBETCKMUI Nepmog, MaTb-
M-mayexa, KoTopaa 3axBaTbiBaeT Ntobble OOHaXKeHWs MOoYBbl, KOJIOKO/bYMK LUMPOKOAUCTHBLIN — noAaBaseT
nobble BMAbI, NpouspacTarolime BOAM3U ero KypTUH, KO3NATHUK BOCTOYHbIN, MeANEeHHO, HO YyBEepPeHHO
BHEAPAETCA B WCKYCCTBEHHblEe HacaXKaeHus W KenesnctoctebenbHUK TMManaCKMin, KOTOPbIM MNOKa
JIOKann30BaH B ropoACcKOM MapKe, HO 6narogapa LENKMM cemMeHaM YChewHo npeogosieBatowmii bonbwne
PaCcCTOAHMS, TaK XKe NpeacTaBAsOT CePbe3HYH ONacHOCTb AN GUTOLLEHO30B roposa.

Hanbonee onacHbiM WMHBasMBHbIM BUAoM ana HO»KHo-CaxanuHcKa oKasancs 6opuleBnk COCHOBCKOrO,
BW/, 3aBE3EHHbIN HAa OCTPOB KaK CMNOCHAA KyAbTypa, HO HE HaleAWwnin NPUMEHEHMA B CEIbCKOM XO3ANCTBE U
BblleALWNI n3-nod KOHTposa. B HacTosawee Bpemsa 6opuieBuK COCHOBCKOro o6pasyeT Cn/oWHbIe NIOTHble
3ap0OC/M, BbICOTOM A0 2 M Ha 3abpOLIEHHbIX NONAX U BAONb AOPOr B CEBEPHOM YacTu ropoda, NoA noaorom
KOTOpPbIX HE BbIKMBAKOT ApyrMe BuAbl pacTeHMA. Habnwopaetca NPoOHMKHOBEHME OOpLLEBUKA, KOTOPbIN
ABNAETCA OMacCHbIM ANA 4YesioBeKa AA0BUTbIM pPacTeHMEM, B KWU/ble KBapTasbl ropoga v Apyrve pamoHbl
obnactn. CTpeMUTe/IbHOMY pPaCNpPOCTPAHEHUIO WHBA3MBHbLIX BMAOB CMNOCOOCTBYET CTPOUTENLCTBO KMUJbIX
OOMOB, OOBEKTOB COLMaNbHOrO M CMNOPTUBHOFO Ha3HayeHuUAa, W O0COBEHHO JIMHEWHbIX OB6BEKTOB
(TpybonpoBogos., gopor v 13M).

TakMm o0b6bpasom, ycTaHoBAEeHO, 4YTo ¢nopy r. KOxkHo-CaxannMHCcKa 06pasytoT BUAbl NpUPoAHON Gaopsl,
COXpPaHMBLUMECA B TFOPOACKON 4YepTe, Ky/bTUBMPYEMbIE KaK AEeKOPaTUBHble M MULLEBbIE BUAbI, A TaKkKe
3aHOCHbIe BUAbI, Cpean KOTopbIX Hanbobllyto yrpo3y Ana ¢puToueHOo308 NpeacTaBAAT MHBa3MBHbIE BUAbI.
Mo cocTtosHuio Ha 2017 r. Ha Tepputopum . HOKHO-CaxanuMHcKa 3apermctpupoBaHo 726 cBobogHo
npounspacTalowmx BUAOB COCYANUCTbIX PacTEHUN, oTHOCcAWMXCA K 498 pogam n 98 cemeincTBam, M3 KOTOPbIX
BbICLLUME CMOPOBblE MpeacTaBieHbl 26 BUgamm us 16 pogos, 8 cemeiicTs, rosioceMeHHble 16 Bugammn 13 6
poaoB, 3 cemeiNcTB, MOKpbITOCEMEHHble 694 Buaamu u3 476 popoB M 87 cemelcTB. 3aHOCHble U
Ky/NbTMBUPYEMble BUAbI cOCTaBnAT 34 %.Tak Kak ¢aopuctmyecknin cnncok o. CaxanumH HacymtbiBaeT 1521
BMA, COCYyamMCTbix pacteHuii [1], dnopa r. KOxHO-CaxannHcka coctasnaeT 47,7 % ot dnopbl BCero ocTposa.
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BOTAHUYECKUE CAAbl — LEHTPbI UCMbITAHUA HOBbIX BUAOB PACTEHWUIA
ANA ropoackoro O3e/IEHEHUA
K.l. TkauyeHKo
BoTaHMyecKknit cag-uHCTUTYT M. B.J1. Komaposa PAH, r. CaHkT-MNeTepbypr, PO

AHHOTauMA. B KONNEKLMAX KMBbIX pacTeHui, Gopmupyembix Mo onpeaenéHHbIM NPUHLMNAM, coObupaemblx U
noadepXMBaeMbIX B OOTAHMYECKMX cafdax CTPaHbl, MNPOXOAAT WMHTPOAYKLMOHHOE MCMbiTaHWe 60/bloe YUCNo
pa3HoobpasHbix BMAOB, GOPM M COPTOB PacTeHUN. AHaIM3 MaTepuanoB UTOrOB MHOTONIETHEN MHTPOAYKLMMU PacTeHWUN
no3sonset paspabaTtbiBaTb NepeyeHb NEPCNEKTUBHbIX BUAOB ANA TOPOACKOro 3e/E€HOr0 CTPOWUTENbCTBA, Pa3BUTUA
YaCcTHOro AEKOPATMBHOIO Ca0BOACTBA M LIBETOBOACTBA.

KntoueBble cnoBa: 60TaHMYeCcKMe cagbl, KONNEKLUN PACTEHUI, MHTPOLYKLNA, ACCOPTUMEHT A/1A 03e/1IeHEeHUS.

BOTANICAL GARDENS AS TEST CENTERS OF INVESTIGATING NEW TAXA OF PLANTS FOR URBAN LANDSCAPING
K.G. Tkachenko
V.L. Komarov Botanical Institute of the RAS, St. Petersburg, Russian Federation

Abstract. In the collections of living plants, formed according to certain principles, collected and maintained in the
botanical gardens of the country, a large number of various species, forms and varieties of plants undergo introductory
testing. The analysis of the materials of the results of long-term introduction of plants allows us to develop a list of
promising species for urban green building (landscaping), the development of private ornamental horticulture and
floriculture.

Keywords: botanical gardens, plant collections, introduction, assortment for landscaping.

B 60TaHMYeCcKMX cagax cocpenoTayMBaeTca 3HAYMUTENbHOEe 4YMCIo BMAOB, GOPM M COPTOB PacTEHMUN,
KOTOpble MPOXOAAT MHTPOAYKUMOHHOE WcnbiTaHMe. [lepuogMyecku, COTPYAHUKAMMU 3TUX YUYpPeAeHWUMn
M3a4aloTcA maTtepuasbl C UTOraMM MHTPOAYKUMU TEX UKW WHbIX Tpynn pacteHui [1]. B atmx moHorpadumsx
NPMBOAATCA CMMUCKU Hanbosiee ycnewHo MHTPOAYLUMPOBAHHbIX BUAOB PacTEHUI, U AAETCA OLLEHKA NepcrnexkTns
BBEAEHUS TE€X WM WUHbIX U3 HUX B TOPOACKOE 3e/IEHOEe CTPOUTENbCTBO M YacTHOE CaZoBOACTBO U
LLBETOBOACTBO. BO MHOrMx ropogax CTpaHbl FOPOACKME MapKWU 3aKkNaAblBatloT HE CTO/IbKO U3 BUAOB MECTHOM
dnopbl, CKONbKO BbICAXKMBAKOT pPa3HOObOpasHble WMHTPOAYLEHTbl. BeccnopHo, B HEKOTOPbIX PernoHax, c
CYPOBbIM K/NMMATOM (CEBEpPHbIe PErMOHbI, MYCTbIHHbIE) AAIEKO HE BCAKUIA MHTPOAYLEHT BbIXKMBET, U B TaKUX
cayyasx MAET UChblTaHMe BBEAEHUA B KYNbTYPY BUAOB MECTHOM bnopbl.

OTbop [ApeBecHbIX, KYCTAPHUKOBLIX WAW MHOFOJIETHUX TPaBAHUCTbIX BUAOB AAA NEePBUYHbIX
WMHTPOAYKUMOHHBIX WCMbITaHMIA AenaeTca eweé A0 Hayasla MOCeBOB WAW 3aBO3a XMBOMO PaCTUTENIbHOMO
mMmaTepuana. 3Hana NabunbHOCTb TeX UM UHbIX BUAOB BbIXXMBaTb B 60/1€€ CypOBbIX YC/IOBUAX, HEXENN YCN0BUA
apeana obUTaHMA, MOXKHO MbITaTbCs BBOAUTbL BCE HOBbIE M HOBbIE BUAbI PACTEHUN.

MNepsoe pecatunetne XXI BeKa BO MHOMMX pPerMoHax Hallen cTpaHbl CTasio 3aMeTHO Ternsaee, 4To
CKa3blBaeTCcA Ha pesy/abTaTaxX MHTPOAYKUMOHHbIX UCMbITaHWI. Tak, Hanpumep, B ycnoBusax CaHKT-MeTepbypra,
HA4YMHalOT He TO/IbKO BEreTMpoBaTb, HO LIBECTU U AaBaTb NOJHOLLEHHbIE CEMEHA MHOrMMe Tenao/1t06MBble BUAbI
pacTeHWU, KoTopble paHee BbiIMep3ann, AMbO CylIeCcTBOBaAU B BMAE KYCTAaPHWKOB (HEKOTOpble ApeBecHble
pacTeHus, Hanpumep, Juglansregia).

Yepe3 botaHuueckmuin cag MNeTtpa Benukoro 3a ero yytb 6onee 300-n1eTHOK UCTOPUIO B FOPOACKOE
03e/IeHeHWNE U B KaYeCcTBe KOMHATHbIX pacTeHuit, 6bi10 BBegeHo nopaaka 3000-3200 BnaoB pacTeHUN.

B nocnegHue HECKO/IbKO AECATUNETUIN HECKONIbKO CHU3MNACh Pe3y/IbTaTUBHOCTb TakuxX paboT n3-3a Toro,
4TO B ropo/, 3aBOAAT pasHble PUPMbI HOBbIM MaTepuan M3 cTpaH EBponbl 1 He TobKO. OAHAKO, KaK No3biBaeT
OMbIT, MHOTME KOMMaHWUKW, CMeunanmnsnpylolnmecs Ha BBO3€ pPaCTEHWUM, nNpegnarasa MOKynaTesto HOBbIN
«MOJHbIN» ACCOPTUMEHT PACTEHUIN COBEPLUEHHO He rapaHTUPYIOT, YTO 3TM pacTeHus byayT 3MmoBaTb U
afanTUPYIOTCA K HOBbIM YC/IOBMAM BblpalllMBaHWA (4aCTO CYpPOBbIM, NO CPAaBHEHUIO C PETMOHOM BbipallyBaHMA
B MUTOMHMKax). [la, ecTb pasHble yyYperKaeHWus, KoTopble moryT cebe MNO3BOAUTb €XKerogHo 3aKynaTtb
3K30TMYECKUE PACTEHUS M BbIPALMBATb MX KaK «OAHONETHUKU» (Ha oaMH ce3oH). Ho ansa ntobutenbckoro
OEKOPaTMBHOMO CafoBOACTBA (AAYHMKOB) TaKMe BWMAbl OYEHb 3aTpaTHble. M TYyT MM Ha NOMOLLb NPUXOAAT
60TaHMYECKME Cagbl CO CBOMMWU KONNEKUMAMMU, 3HAHUAMU U PEKOMEHZAUMAMU — KaKkue Buabl U Gopmbl Tex
WAN MHbIX «MOAHbIX» PacTeHMM MOMKHO BbIPALLMBATb B KOHKPETHOM PErMOHE, a KaKue fOarke He CTOMUT
MbITaTbCA BblpawWMBaTb. [MUTOMHMKKM, YacTHble W TFOCYAAPCTBEHHble, KOTOpble pPaboTaloT B KOHTaKTe C
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60TaHMYECKMMWN CaaMM UAN UCMbITaTe/IbHbIMU CTAaHUMAMMW, BCErga MMeNT g5 PasMHOMKeHWs Haubosnee
YCTOMYMBbIE, C M3BECTHbIM HAabOPOM MOMIOKUTENBHbIX XapaKTEPUCTUK, PAaCTUTENbHbIN MaTepuan, KOTopbIi U
cnepyet UCMOJ1b30BaTb M LUMPOKO BHEAPATb B FOPOACKOM 3€/1EHOM CTPOUTENIbCTBE.

OnbIT KWTasa noKasblBaeT, YTO CO34aBaemble MUTOMHUKU OPEBECHbIX W KYCTAPHWKOBbLIX PacTeHUI
COTpyaHMKamMn BoTaHMYecKoro caga MHCTUTYTa boTaHuMkuM AH KuTtas, COBMECTHO C pyKOBOACTBOM pPasHbIX
NPOBUHLMI CTPaHbl, MOTYyT onepaTMBHO OoTbMpaTb Hambosiee ycTonuMBble BUAbl PacTeHUn U GopmMmnpoBaThb
HOBbIA aCCOPTUMEHT BWAOB PACTEHUN ANA O3E/IeHEHUS PacTyWMX M pPa3sBMBAOLWMXCA ropoaoB (MapKos,
CKBEPOB, 03e/IeHEeHUSA YI1LL), aBTOMODOU/IbHbIX TPACC, CKOPOCTHbIX AOPOT.

OnbiT boTaHnyeckoro caga lNetpa Bennkoro BUH PAH pekomeHayeT ona BHeApeHUA B 03eneHeHue
MHOTME BUAbl XBOWHbIX (IMCTBEHHWULbI, NUXTbl, €/, COCHbl), KOTOpble 3a MHOrMe roAbl XopoLwo cebn
3apeKoMeH0BaNn B napke-apbopetyme. MHorve nuctonagHble U pAg BeYHO3ENEHbIX POAOAEHAPOHOB YKe
XOpOLO aganTupoBaHbl K ycnoBuam CaHKT-lNeTepbypra, KpacMBoUBETYLWME MENKONAOoAHble BUAbl S6M0HD,
cnmB, Xumonoctu. Kak aekopaTMBHbIE M KpacuMBOUBETYWME — BUAbl CNWPEU, 3K30XO0pAbl, LUMMNOBHUKMK
(BMAaoBble po3bl), TPAaBAHUCTbIE MUOHbLI, BUAbl poaa 6aaaH, BONXaAHKA, IMeliHUKa, KacaTukoB.OaHaKo, pas,
paHee pekomeHAyeMbiX BUAOB (Hanpumep, »umonoctb Lllamucco), nocnegHee aecATuneTMe HaxoAUTCA B
YrHETEHHOM COCTOSIHUM, YTO OrFpaHWYMBAET €€ BO3MOMKHOCTU AN1A BHeApeHUs B MNPOM3BOACTBO, W,
cnepfoBaTesibHO, 3aMETHO CHUMaeT Ha MnonajaHue B CMUCOK NepcrneKkTUBHbIX BUAOB. HecmoTps Ha To, YTO B
HOBbIX YC/I0BUAX 3HAUNTE/IbHOE YMNC0 BMAOB 06pasyeT naoAabl U 4aéT CeMeHa, He BCE U3 HUX BbIMOJIHEHHbIE U
MoryT 6bITb MCMO/b30BaHbI A1 Pa3MHOXKeHUA. MHorne XBolMHbIe XOTA U HaYMHAOT NA0AOHOCUTL nocne 20—
25 neTHero BO3pacTa, MMEOT B MNepBble rogbl NMPOLEHT BbINOAHEHHbIX cemsiH He 6onee 5-10 %. CemeHa
(nnogpl M cemeHa — CEMAHKW, OpPELIKM, MEepUKapnuu, 3epHOBKM, KPbIIaTKU, 3pembl, MUPeHapuu,
penpoayKTUBHbIE AMacnopbl — AnA yaobcTBa HasbiBaemM CEMeHaMM) e paga BUA0B pacTeHMi, cobpaHHble OT
pacTeHnin B BoTaHuuyeckom cagy, Hanpumep, Abiessp., Arctiumsp., Malussp., Rosasp., B 3HaunTenbHOWM
CcTeneHuW nopaatoT BpeguTenn. OTN0BNAEHHbIE HACEKOMbIE OKA3a/IMCb NPeACTAaBUTENAMM Pa3HbIX Xanbuma us
cemelictBa Torymidae (cemelcTBO nNapasUTUYECKMX Haes3gHUMKoB Haacemenctsa Chalcidoidea) [2; 3].
CnepoBaTenbHO, HEOO6X0AMMa pPa3paboTKa Mep 3aLlNUTbl PacTeHMI ANA NONYYEHMUA KAYeCTBEHHbIX CEMAH ANA
nocneAytoLLErO PAa3MHOXKEHUA PacTeHU (3aKnaaKku NMMTOMHUKOB).

Yepes MHOTroIETHUIM ONbIT MHTPOAYKUMOHHOIO UCMbITaHMA OPEBECHbIX, KYCTAPHUKOBbLIX U MHOTFOJIETHUX
pacTeEHUN B KoAneKumax OOTaHWMYECKMX CaZoB pPEerMoHOB CTpaHbl cnepyer ¢GoOpMMPOBaTh  CMMUCKU
nepcneKkTUBHbIX, HOBbIX BUA0B, GOPM M COPTOB pacTeHUI ANA Luenen ropoackoro 3e1EHOro CTPOUTE/IbCTBA.

Paboma 8bInonHeHa 8 pamMKax 20cy0apcmeeHH020 300aHUA CO2A0CHO MeMamu4yeckomy rnaaHy bomaHuyeckoz2o
uHcmumyma um. B. /1. Komaposa PAH
no meme [52.5. Konanekyuu ycussix pacmeHuli bomaHu4yecko2zo uHcmumyma um. B. /1. Komaposa PAH
(ucmopus, cospemeHHoe cocmosHue, nepcneKkmuesl Pa3eumus U UCMoA6308aHUA)].
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YOK 712.4 (510)
«PYKOTBOPHDIE LBETHbIE JIAHAOLWA®TbI» — HOBOE HANPABJIEHUE B O3EJIEHEHUU KUTAA
K.T. TKaquKol, N. Wn?
'BoTaHuueckuit cag UHcTuTyT nm. B.J1. KomapoBsa PAH, r. CankT-lNeTepbypr, PO
2l/1ch|TyT BotaHukn AH Kutas, r. MekuH, Kutai

AHHOTauma. AnpobupOBaHHbIMA aCCOPTUMEHT AEKOPATUBHO-IMCTBEHHBIX, KPAacMBO-LBETYLLMX BUAOB PACTEHWUN,
BHeApAETCA Yepe3 NMUTOMHUKM U YacTHble XO3ANCTBA B MPAKTUKY FOPOACKOro o3esieHeHUA. Ucnonb3ya npeaioxeHHbIn
COBPEMEHHbBIN aCCOPTUMEHT BUA0B, GOPM M COPTOB PacTeHW (BK/OYas HOBble BMAbI U UX AeKOpaTUBHble GOPMbI U
copTa TaKWUX poaoB, KaK: Echinacea, Hemerocallis, Iris, Lavandula, Verbena, Tagetes, Acer, Cerasus, Malus, Prunus,
Syringa, Ulmus), B pa3HbIX ropogax v NPOBUHUMAX KMTana co3natoT HOBble rOPOACKME MPOCTPAHCTBA, CKBEPbI U MapPKW,
dopmupytowme HoBbI 06pa3 coBpeMeHHbIX ropoaoB Kutas (0cobeHHOo B ceBEPHbIX MPOBUHLMSAX).

KnioueBble cnoBa: 60TaHWYecKMe cagpl, KOMNEKUMW, O3eNeHeHue, NapKu, acCOPTUMEHT AAA 3e/lEéHOro
CTPOUTENLCTBA, AEKOPATUBHbIE PACTEHUSA, LiBETHbIE NaHAWAdTLI.

«HAND-MADE COLOR LANDSCAPES» — THE NEW DIRECTION IN LANDSCAPING OF CHINA
K.G. Tkachenko, L. Shi
V.L. Komarov Botanical Institute of the Russian Academy of Sciences, Saint-Petersburg, Russian Federation
The Institute of Botanics of the Academy of Sciences of China, Beijing, China

Abstract. The approved assortment of decorative and ornamentalplants havingbeautiful flowers takes its root
through nurseries and private enterprises into practice of city gardening/landscaping. Using the offered range
of species of plants (including new species and their decorative forms and sorts of such genus as: Echinacea,
Hemerocallis, Iris, Lavandula, Verbena, Tagetes, Acer, Cerasus, Malus, Prunus, Syringa, Ulmus), in different cities and
provinces of China they create new parks and city spaces forming a new image of modern cities.

Keywords: botanical gardens, collections, gardening, parks, range for green construction, ornamental plants, color
landscapes.

BoTaHW4yecKkue cagbl BO BCEM MUpPe CTapatoTcA cobpaTb Hanbosee NoHble Konnekunmn Gaopbl pasanyHbIx
PEerMoHoB MNaHeTbl M GOPMUPYIOT KOANEKUMM Ans 0b6pa3oBaTeNbHbIX Lefei, a Takke ANA COXpaHeHWs
6uonornyeckoro pasHoobpasma mupa pacTeHnit. Ha npoTAxkeHMM BpemeHn boTaHuyeckme caapl
HAKan/AMBalOT 3KCMEPUMEHTANbHbI MaTepuan MO YCTOMYMBOCTM MHTPOAYLEHTOB K MOANKOTAHTAM U
aQHTPOMNOreHHOMY BAMAHMIO, OCOBEHHOCTAM pPEermoHaNbHOro KaMmata. WM3ydatoT ocobeHHOCTM pocTa W
pa3BUTMA B KOHTPOJIMPYEMbIX YCAOBMAX, OTpabaTbiBaldT CNOCOObl BEreTaTUBHOIO Pa3sMHOXEHUA W
BblpPaLLMBaHMA pacTeHU M3 cemaH. O HEKOTOPbIX acneKTax COBPEMEHHbIX TEHAEHLUMWA Pa3BUTMUA CAZO0B U
napKkos B Kutae 6b110 onyb6nKoBaHo paHee [1-5].

A yTo panbwe byaeT ¢ 3TUMM AaHHBIMU? A Aanblue, UMEHHO Yepe3 BoTaHM4YecKMe cafbl BeCb paHee
anpobuMpoBaHHbIA MaTepuan AOKEH BHEAPATHCA B MPAKTUKY FOPOACKOro O3e/IeHEHUA U NpeanaratbCs ANs
pasHbIX faHAWadTHbIX paboT agM3aliHepam.

Uctopna BoTaHudeckoro caga lMeTpa BennKkoro nokasana, yYto 3a 4yyTb 6o0see yem 300-neTHee ero
cylwecTsoBaHWe 4yepes Hero 6bino BHegpeHo 6onee yem 3500 TAKCOHOB ANA FOPOACKOTO M KOMHATHOIO
o3eneHeHus. MNocneaHune gecatuneTva (c KoHua XX 1 Hayana XX| BEKOB), K COXKaneHWUto, B Hally CTpaHy BCé
6o0nblie 1 6onblle BBO3UTCA 3HAYMTENbHOE YMCAO MHTPOAYLEHTOB M3 cTpaH EBponbl, KOTopble NOPoOi He
BbIAEPKMBAIOT KAMMATMYECKMX OCOobeHHOCTel He Tonbko CeBepo-3anmaga Haleln CTpaHbl, HO W APYrux
pernoHoB. Tem He MeHee, U B HAaCcToALLee BPeMA, MMEHHO Yepes UHTPOAYKLUNOHHOE N3y4yeHne COBPEMEHHOTO
aCCOPTUMEHTA APEBECHO-KYCTAPHUKOBbLIX PacTeHUt B BOTaHMYECKMX Cagax CTAaHOBUTCA ACHO, KaKMe copTa u
$opmMbl pacTeHNN eBPONENCKOM CenekumMm MOryT 6biTb BHEAPEHbI B MAPKAX UM HA AAYHbIX Y4ACTKaX, a Kakue
MOKa eLLE HM KaK He MOryT BbITb a4aNTUPOBaHbI A1A YCAOBUIA OTKPLITOrO FPyHTA.

A 4TO NpoucxoauT B HacTosAlee Bpema B Kutae? Beab BO MHOrom paboTbl HOTAHWYECKMX CagoBs
NnepeceKkatoTCs 1 MOXOXKM NO CBOEN CYTH.

Bo BpemA noceweHuna KuTaa Ha MpPOTAMKEHUMM MNOC/AEAHWUX MOYTU ABafduaT NeT BUAHO, B KaKOM
Hanpas/eHMM cenyac paboTatoT HALIKM KONMIETM, KaKMe NepcrneKkTMBbl UCNOIb30BaHMA COBPAHHbIX KONNEKLMIA
OTKPbIBAIOTCA B HACTOALLEe BPEMA A8 MHTPOAyKTOpoB. Haww Konnern ns botaHmdeckoro caga MHcTuTyTa
boTtaHMKkn AH Kutas nocnepHue rogbl akTMBHO paboTaloT HE TONbKO C MYHUUMNANbHbIMM OpraHamu BAacTu
pa3HbIX FTOPOAOB CTPaHbI, HO U C PYKOBOAUTENAMM NPOBUHLMIA. [leno B Tom, 4To eT 20 Ha3az NpaBMTENbCTBO
KuTan B350 Kypc Ha HOBOE 03e/IeHEHME FTOPOA0B CTPaHbI, Ha CO34aHNE KOMPOPTHOM KU3HU KUTENEN CTPaHbI
BO BCEX rOPOAAX U ropoAKax, HaCeNEHHbIX NYHKTaX, yaensaa ocoboe BHUMAHWE HOBbIM FOPOACKMM palioHam,
KOTOpble aKTMBHO 3acTpauBaloTca U GopmupytoTca. Tak, HanpMmep, CO34at0TCA HE TONIbKO TPAAULMOHHbIE
annen ns aepeBbeB M KYCTapHMKOB BAOJIb TPOTYapOB M TPAHCMNOPTHbLIX MarucTpasen, HO U CO34at0TCA HOBblE
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MapKM U CKBEpbl, HOBble ODOLECTBEHHbIE NMPOCTPAHCTBA, FAe rMaBHasA pPoJsb, OTAAETCA pacTeHuAM. Mpu 3Tom
accopTUMeHT GOpPMMpPYETCA 3a CYET KPACMBO M [ONTO LBETYLUMX MHOTONETHUX TPABAHUCTbIX KyAbTyp, TaKUX
Kak, Hanpumep, BepbeHa bysHoc-anpecckas (Verbena bonariensis), KoTopaa BO Bpema LBeTeHMA AOAET
KpacuBblit Gp1MONEeTOBbIN acneKT. U Koraa aToT BUA BbiCaXKeH rekTapamu, 3To o4eHb 3pPeKTHOe 3penuLue.

B HeKOTOpbIX ropogax Yy:Ke Co3faHbl Takue «PUONeToBbie» MNapKU, W Jake AOMa BOKPYr HUX
pacKpawmBaoT B GUONETOBbLIN LBET, TAKCU U FrOPOACKME MYHMUMNANAbHble aBTODOYCbl TaK »Ke OKalluMBaloT B
$1OoNeToBbIN LBET — TaKMM 06pa3om, co34aBas HEMOBTOPMMbIM KONOPUT roposa. B KayecTBe ApeBecHbIx ANs
03e/IeHEHNA Y/INL, BbICAXKMBAIOT pa3Hble copTa U Gopmbl CIMB U NepcuKoB (Prunus sp.), BuwHu (Cerasus sp.),
A610Hb (Malus sp.) (KoTopble exerogHo 06UAbHO LLBETYT, HO HE Aal0T BKYCHbIX CbefobHbIX NnogoB). O4YeHb
NonNynsApHbl COBMECTHblE MOCAZKN 3€1eHO- U KPAaCHONIUCTHLIX COPTOB C/IMB, KOTOPble PAaHO BECHOM LBETYT
APKO-PO30BbIMW LIBETKAMW, @ B TEYEHME BEreTaUMOHHOro MNepuvoga MMEOT PaA3HOOKPALLEHHYH AMUCTBY.
KoHeYHO ke, BBOAATCA U MECTHble BUAbI, aAaNTUPOBAHHbIE K KAMMATUYECKMM 0COBEHHOCTAM perMoHa. XoTs
N TYT «NPUNOXKUAN PYKY» CeNeKLMOHepbl, 0TOBpaB «30/10TUCTbIe» (BapueratHble: KEnto- u/uamn 6eno-
nncTHble) popmbl nnbma (Ulmus sp.), 6epeckneta (Euonymus sp.).

Ocoboe BHMMaHWe yaenseTcs copTam cupeHu (Syringa vulgaris). COTpyaAHUKM BOTaHWYECKoro caga Ha
npoTaAXXeHnn nocnegHux 15-20 net cobupanm B pasHbiX CTpPaHaX MMpa pPasHble COpPTa, M BblpaliuMBann B
Kntae. Yepes MWKPOKNOHANbHOE PA3MHOMEHME HapalmMBaan maTepuan ANA BbICAAKM B  HonbLimx
KonnyectBax. M B HacTosAwee Bpemsa, Kak Hampumep, B OKPecTHOCTAX BypHO pacTywero ropoga boa Toy,
BbICAYKMBAIOT BA0/1b TPACC B 3—4 NONOCHI CUPEHU, UNIbMbI, BepecKkaeTbl ANA CO34aHMA «LLBETHOrO NaHAaLWwadTa».

MepemexaloWmMmm KyabTypamu MOryT ObiTb AeKOPaTMBHOLBETYLUME KPACHOJWUCTHbIE CAMBbI (NaoAbl
KOTOPbIX He cbefobHbl), a TaK e MecCTHble BUAbl AWKopacTywmx nnogosbix (Ailanthus, Armeniaca,
Amygdalus, Cerasus, Crataegus, Juniperus, Malus, Pyrus, Pinus, Ziziphus), KoTopble He Bceraa MUCNoJb3yloT B
KauyecTBe MULLEBBIX.

MocnepHue aga gecaTmaeTna B Kutae akTMBHO NponaraHANPYOTCA U BHEAPAKOTCA B HAPOAHOE X03ANCTBO
pasnnyHble 3PUPHOMAC/IUYHBbIE KyAbTypbl. OAHa W3 cambiXx MONYASAPHbIX B HACcToAllee Bpemsa MU
BOCTpeboBaHHbIX KyAbTyp — 370 JlaBaHAaa (Lavandula sp.). OcobeHHO XOPOLLO 3Ta Ky/bTypa BblpallMBaeTcA Ha
COTHSIX FeKTap B TaKMX MPOBUHUMAX KaK BHyTpeHHAs MoHronma u CuHbL3aH-YIrypckuin AO (ceBepHble
TeppUTOPUM CTPaHbl). N B HacTosAWwee BpeMa MMEHHO COTPYAHUKM BoTaHMYecKoro caga BegyT HanpasieHHYo
CeNIeKLMI0 C BMAAMM 3TOrO poaa (Ha BbICOKYH 3DMPHOMACIMYHOCTb, HA YBE/IMYEHUE LLBETKOB B COLBETUM,
pa3HOO0b6pa3Hy0 OKPAcKy LBeTKoB). CTaHOBUTCA MOMNYAAPHLIM MAAHTAaUMOHHOE BblpalMBaHME LWMMNOBHMKA
MopLLMHKUCTOrO (Rosa rugosa).

B nocneaHue roapl B Knutae dopmunpyetca HoBoe NONynspHOe HanpasieHUe TYPUCTUYECKOro BusHeca —
«TYp BbIXOAHOTO AHA». 3ae3f B onpefenEHHbIN ropos Be4epom B NATHULY, BCA cy6b60Ta — 3TO nocelleHue
NAAHTAUMN 3OUPHOMACAMYHBIX PACTEHWMIA (NaBaHAbl, MATbl, PO3bl) BOKPYr 3TOro ropoga, 3HAaKOMCTBO C
LMKAOM MPOM3BOACTBA 3PUPHbIX MaACen U PasAUYHbIX MPOAYKTOB M3 HUX, M BO3BpalLleHWEe [O0MOI B
BOCKpPeCeHbe.

Co3paBas M aKTMBHO pas3BMBaa (BHeApss) PYKOTBOPHble LBETHble naHAwadTbl Kak B ropoda, Tak U
03e/1IeHAA TEePPUTOPMM BAOb TPAHCMOPTHLIX Tpacc B KuTae pewatoT npobnembl 03eneHeHusa (cospaHue
«3eNEéHbIX» MOACOB BOKPYr FOPOAOB), 3KONOTMMKM, BOPHOTCA C MblAbI0 M MblAbHbIMKM BypAaMK, co3aatoT
MaKCMManbHO KOMQOPTHYIO cpeay 0buUTaHMA ANA KUTeneh cTpaHbl. M 4TO BaXKHO, BO BCex 3TMx paboTax
aKTMBHOE y4YacTue NPUHMMAIOT COTPYAHMKN BOTaHMYECKMX CaZl0B, M HAKOMAEHHbIE AaHHbIE MO UHTPOAYKLUN
pa3HbIX BUAOB, POPM M COPTOB PaCTEHMI HAXOLAT NPAKTUYECKOE NPUMEHEHME.

bnarogapHoctu: CneymanbHomy doHay akagemum Hayk Kutas «The Special Foundation for International
Cooperation of IBCAS» (2004—2006)», CneumansHomy npoekty Ninxia Forest Institute (Inchuan, 2007, 2008);
MpoekTy«Cooperative studies on the biodiversity and conservation of aromatic and medicinal plants in China
and Russia» (2012-2014); Mpoekty «Supported by Chinese Academy of Sciences President’s International
Fellowship Initiative (PIFl) (2015—-2016)», 6naroaapa KOTOPbIM CTaslo0 BO3MOXHO MpejcTaBieHne AaHHOro
maTtepuana.
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OCOBEHHOCTU KOHTEMHEPHOM KY/NIbTYPbI NPEACTABUTENEN POLIA DURANTA L.
H.A. Toaupaw
BoTaHuyeckuit cag-uHctutyT AH Mongossl, r. KuwmnHes, Pecnybanka Mongosa
Nataliatodiras77@gmail.com

AHHOTaumA. B naHHOM cTaTbe paccMoTpeHbl 0COBEHHOCTU U 3HaYeHUEe KOHTEMHEPHOM KybTypbl B 03e/1eHEHUMU
ropofoB. A TaK}Ke BO3MOXHOCTb MCMO/Ib30BaHUA 1A STUX LeNei npeacTaBuTenel posa AypaHTa, NpeacTaBieHHbIX B
Konnekummn botaHmnyeckoro caga Pecnyb6ankmn Mongosa.

KntoueBble cnoBa: 03e/ieHEHWE, KOHTEMHEPHAA KybTypa, AypaHTa.

PECULIARITIES OF CONTAINER CULTURE OF REPRESENTATIVES OF THE GENUS DURANTA L.
N.A. Todiras
Botanical Garden (Institute), Chisinau, Republic of Moldova

Abstract. In this article the features and significance of container culture in city gardening are considered. It also
represents the possibility of using the representatives of the Duranta genus presented in the collection of the Botanical
Garden of the Republic of Moldovafor this purpose.

Keywords: landscaping, container culture, duranta.

OfHMM U3 NyTEN yAYYLLIEHMA FOPOACKON cpeabl ABNAETCA 03e/ieHEHME. 3e/eHble HAacaXKAeHMA CHUMXKALOT
KOHLEHTPALMIO MbIIM U TOKCUMYHbIX ra3os, 060rallatoT BO3AyX KMCAOPOAOM M NOAE3HbIMU ANA 340POBbSA
Yyenoseka GUTOHLMAAMMW, MOTMOLLAIOT YrAEKUCAbIA ra3. Tem cambim GopmupytoT Hambonee KompopTHble
YCNOBUA AR XU3HU 4yenoBeKa. OcobeHHOe 3HauyeHWe BAMAHME PacTeHUM Ha 4YenoBeka npuobpeTtaer B
rOpPOACKNX YCNOBUAX.

Ho B ycnoBmAXx COBPEMEHHOIO FOPOAA MKUTEN CTAZIKUBAOTCA C OFPaHUYEHNEM TEPPUTOPUIA ANA 3e/EHbIX
HaCaXXAeHWM, U B CBA3M C 3TUM Bce Bonbluee 3HAYeHWe NPMOBPeTAOT pacTeHNA B KOHTeMHepax. KoHTelHepbI C
pacTeEHUAMM MPAKTUYHbI U MO3BOAAIOT ONTMMAJIbBHO MCNONbL30BaTb Aarke Hebosblme npocTpaHcTBa. C mx
nomolLLbio M 6e3 0cobbix 3aTPaT MOXKHO OXMBWUTb BUA, BanKoHa, Teppackl, KpblibLa, BHYTPEHHErO ABOPMKA.
OHu npuobpeTatoT BCce 60MbWYIO NONYAAPHOCTL cpeau HaceneHua. KoHTeMHepHaa KynbTypa UMeeT pag
NPeMMyLLECTB MO CPAaBHEHUID C MOCAZKOM B FPYHT. ITO U paHHee LBETEHWE PACTEHWUA B KOHTEMHepax M
MOOUNBHOCTL MX B TevyeHMe ce3oHa. [lpocToTa 3ameHbl norMblmx pacteHuit. Ynpouwaetcs 6opbba ¢
BpeamTenammn n 6onesHAMMU. YXoz 3a pacTEHUAMM B KOHTEMHEPAX TAKXKe YNPOLLEH.

HemanoBaxHyo posib B NONYAAPHOCTU KOHTEMHEPHOM KynbTypbl UFPAeT U BO3SMOMKHOCTb MCMO/Ib30BaTb
MHOTONIeTHME TENNONIOOMBbIE TPOMUYECKME W CYOTPOMUYECKUE KyAbTypbl, YTO pacliMpAeT acCOPTUMEHT
pacTeHWUM, NCNONb3yeEMbIX ANA BHELWHEro 03e/IeHEHUA B TEMNJI0E BpeMA rofa. YacTb U3 HUX AaBHO NONyAApHa U
GO/bIUMHCTBO MCMOBb3YIOTCA KaK JIETHUKU. ITO NpPeAcTaBUTENM TaKMX POLOB, KaK MenaproHus, Kosneyc,
acnaparyc. [pyraa rpynna pacTeHUi B KOHTEMHepax — 3TO MHOrosieTHUe cybTponuyeckue KyCTapHUKW,
MCNONb3YOTCA Kpyrabld roa. Ewe y Hawwux 6abywek 6blav NONyAApHbl TakMe PacTeHWMA KaK oneaHap M
KMUTalCKasA po3a, KOTOpble IETOM BbIHOCUMAUCHL Ha Teppackl U 6ankoHbl. Ho B HacToALee Bpema, BCTAaeT BOMNPOC
O PacCWMPEHUN aCCOPTUMEHTA PaCTEHUU ANA KOHTEMHEPHOM KyAbTypbl M 3Ty Npobnemy [OMKHbI peLlaTtb
6OTaHUYECKMe cafpl, Npeanaras HOBble WHTEPECHble BMAbI M3 CBOUX KOANEKUWUWA, MpPUroaHble AnA
BblpallMBaHMA B KOHTelHepax. KOHTeMHepHaa KyabTypa npeabaBnseT cBou TpeboBaHMA K pacTeHMAM. ITo
BO3MOHOCTb HOPMAJIbHOrO POCTa M Pa3BUTUA PacTeHU B HebonbwMx ob6bemax NOYBbl C COXPAaHEHUEM MUX
OEKOPATUBHOCTM.

Ona Monpasum TakKe UrpaeT He MasioBaXKHYH PO/ib TOIEPAHTHOCTb K BbICOKOMY YPOBHIO OCBELLEHUA U
BbICOKMM TeMnepaTypam neTom. Bcem aTum TpeboBaHMAM oTBeYAOT NpeacTasuTenn poaa Duranta L.

Pog Duranta L. oTHocsTcA K cemelicTBy Verbenaceae. Pog onvcaH Bnepsble Kapnom JIMHHeem 1 Ha3BaH
nm B yecTb Kactopa [ypaHTeca, pMmcKoro Bpada u 60TaHuKa, *Kuelwero B XVI Beke. B npupoae no pasHbim
WCTOYHMKAM HacUMTbIBAOT OKo10 40 BMAOB, MPOM3PACTAOLWMX BO BAAXKHbIX CyBTpOnmnKax U TponuKkax FOXKHOM
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Amepukm, Bect-UHamn, MeKcuku. ITO BevyHO3eneHble AepeBbA WAM KyCTAapPHUKW TNagKOCTBOAbHbIE WM
ONyLIEeHHble, YAaCTO MOKPbITbIE KOAOYKAMMU. JIMCTbA Yy HWMX, KaK NpPaBWa0, CYNMPOTMBHbLIE WM B MYTOBKAX,
LuenbHOKpaiiHMe wam 3ybuyaTble. LiBeTKM HebonbwMe B ANMHHBIX KOHEYHbIX WANM KOPOTKUX NA3YLIHbIX
coupeTuaAx. Tpybouyka BeHUMKa uuAMHApUYecKkaa. [noa — coYHaA KOCTAHKA. B KynbType uyawe Bcero
BCcTpeyatotcs 3 Bupga: Duranta lorentzii Griseb., Duranta plumier Jacq., Duranta repens L. B npupopge
npeacraBuTeNIn poga ABAAKOTCA YacTO WUHBa3uBHbIMM. O4HAKO, B O3e/IeHEeHUW OHM PaACNPOCTPAHEHBI eLlle
OYeHb HE3HAUYUTENIbHO. XOTA, MO HaleMy MHEHWIO, 3aCNYKNBAOT 60NbLIEr0 BHUMAHUSA.

MNepBble npeactasutenn poaa Duranta 6bian 3aBe3eHbl B boTaHuyeckuii cag Pecnybnamkun Mongosa B
2007 roay wv3 ueHTpanbHoro PecnybnumkaHckoro boTaHuuyeckoro caga ropoga Kuesa. 310 6blan Duranta
plumeri u Duranta repen sv. variegata . B 2008 roay u3 Erunta 6b1n nonyveH yepeHok Duranta lorentzi if.
yellow.

Duranta plumeri — 3TO KyCTapHUK, KOTOPbIA MOXET A0CTUraTb B BbICOTY 2,5 MeTpa, OT/IMYAEeTCA CUIbHO
BETBUCTON KPOHOM C CUMMETPUYHO PACNONOKEHHbIMW NOGEraMm Ha CTBOJIE U HA CKeNeTHbIX BeTBAX. Moberu
NOKPbITbI KOOYKaMU. JTUCTbA ANLEBUAHOM GOPMbI HA KOHLLAX 3a0CTPEHbI.

Duranta repen sv. variegata — 3ToT BUA, O4eHb HAaNOMWHAET NpeablAyWwmii U No pasmepam u no ¢opme
Ancta. Ho oTamyaeTcs OT Hero OTCYTCTBMEM KOJIloYeK Ha noberax n noHukawuwen dopmoit sBetsenn. Ocobyto
OEKOpPaTMBHOCTb 3STOMY BUAY npugaeT 6enaa Kaima no Kpaw AncTa.

Duranta lorentzi if. yellow — 3To HEKONOUMIA KYCTapHMK C XOPOLLO Pa3BeTBIEHHOM KpoHoW. OTanMyaeTcs oT
OBYX Npeablaywmx Bnaos 6osee KOMNaKTHOM GOPMOI KycTa U MENKUMU ANLEBUAHBbIMM 3yBYaTbIMU B BEPHEM
YacTu INCTbAMM. Y Hac NpeacTaBieHa OYeHb AeKOPaTMBHAA Gopma C APKO KENTON OKPACKOM INCTBbI.

Cpa3y nocne nocTynieHus 3TUX PacTeHU B KONIEKLUMM HavyaamM NpoBoAUTb HAbAOAEHMA 3@ UX POCTM U
pa3ButMem. B pesynbtaTte yero 6b1710 YCTAHOBAEHO, YTO UCCAEAYEMbIE PACTEHMA XOPOLIO af4anTMPOBAAUCh K
HALWWUM HEMPOCTbIM YCNOBUAM coaepKaHna. OHM Nerko NeperKMBaaM U NOBbILWEHHbIE TEMMNEPATYPbl B NETHUM
nepuvog, M HeALOCTaTOK OTOMJIEHUA B MEPUOAbl MEXKCE30HbA, NMOKa3aB BbICOKME AEKOPATMBHbIE KayecTsa.
LiseTeHne B ycnoBuaAx opaH:kepeu boTaHWuYecKoro caga Habntoganocb y Bcex Tpex BMAOB. Takxke 6blio
OTMEYEHO U NAOAOHOLWEHME, YTO TOBOPUT O XOPOLUEN CTENEHM aKKAMMATM3aUMKU 3TUX pacTeHuid. XoTa B
HaLLMX yCN0BUAX LBETEHME BbII0 HEOOUBHBIM, HO 3TO YBENIMUYNBANO AEKOPATUBHOCTL PACTEHWUNA.

OpHOM M3 COCTaBAAKOWMX MNEPCNEKTUBHOCTM BUAOB ANA MCMNOb30BAHWUA PACTEHUIA B 03e/IeHEHUMU
ABNAETCA MX CNOCOBHOCTb K BbICTPOMY pasmMHOXKeHUto. MosTomy Hamu 6bla M3yyeH BOMPOC OCOHEHHOCTM
BEreTaTMBHOIO Pa3MHOMEHUA AypPaHT PasHbIX BUAOB. B pesynbTaTe 3TMX MccneaoBaHuii 6bl10 YyCTAaHOBAEHO,
YTO BCE TPW BUAA AYPAHT YCMELWHO PA3MHOMKAKOTCA NyTeM YepeHKOBaHWA. OHM CNocobHbl YKOPEHATLCA B
TeyeHue Bcero roga. Ho Nyylle BCcero KOpHeBas CUCTEMa Pa3BUBAETCA y HUX NpY TemnepaTypax ot 22 °ao 27 °
C » pocTuraet AoCTaTOYHOM A5 MocafKu AJMHHbI 38 50-60 gHei. M3 Bcex uccneayembix BUAOB YULLYIO
cnocobHOCTb K YKOpeHeHUo noKasana Duranta lorentzii Griseb.f. yellow. Xy»e Bcero KopHeBas cuctema
passuBanacb y Duranta plumieri Jacqg.

YKOopeHeHHble YepeHKM Bblan BbICaXKEHbI B KOHTEMHEPDI U COLAEPKANMNCH B OTKPLITOM FPYHTE C CepeamHbl
anpena Ao cepeauHbl OKTAGpPA. B TeyeHue 3TOro mepuofa pacTeHMA MOKasaau XOPOLWMUI POCT, BbICOKYHO
AEKOPaTUBHOCTb M YCTOMYMBOCTb K 6ONE3HAM U BpeaAUTENAM.

Y Duranta plumieri u Duranta repens v. variegata Habnwoganca B TeYeHWe BereTauumM OYeHb
WHTEHCUBHbLIN pocT noberos. MMo3aTomy, 4TOObl MOAYYUTL KPaCUBYID KPOHY Yy 3TUX BUAOB HeobxoAnmo
NpoBOAUTb perynapHble 06peskn u NpUWMNKy monoapix noberos. Duranta plumieri -3T0 camoe molHoe
pacTeHWe M3 BCeX WUcCneayemblX BUMAOB. M moxeT 6biTb CPOPMMPOBAHO M KaK KycT M KaK Hebonbloe
aepesue.Duranta repens v. variegata obnagaet noHuKatowmmm noberamm u. bnarogapa NOHUKAKOLWEN KPOHe
OH MoOXeT bbITb MCNob30BaH B MoABecHbIX Kawno. Duranta lorentzii Griseb.f. yellow obnapaeT ouyeHb
KOMMAKTHbIM KYCTOM M NOYTK He TpebyeT GopMUPOBKMU.

Bce uccnepyemble BUAbI NEPCMEKTUBHLI ANA MUCNOAb30BaHUA B KOHTEMHEPHOMN KynbType B TeyeHue
Ten/J0ro BpemeHu roga.

CnUCcoK nutepaTypbl
1. SHUMKNONeAMA CaZoBbIX M AOMALLHUX PacTeHWit [dneKkTpoHHbIM pecypc]. — URL : Wikibotanica.ru/komnatnie-
rastenia/eksoticheskie/duranta.html.
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CEKUMUA:
HMBOTHbIE B YPBAHN3UPOBAHHbIX 9KOCUCTEMAX

YK 594.382:574
K BUONOMMN CUHAHTPOMHbIX CU3HEN B LLEHTPE FOPOAA KANYIU
B.B. AnekcaHos, O.A. Pynesa, N.P. CowunHa
O6nacTHOM 3KoNoro-bmonornyeckunin LeHTp, r. Kanyra, PO
victor_alex@list.ru

AHHOTaumA. Ha cenbCKOXO3AMCTBEHHOM y4yacTKe B LieHTpe ropoga Kanyrm obutaioT 4 Buga camsHei: Deroceras
reticulatum, D. caucasicum, Limax maximus, Arion fasciatus. Hambonee mHoroumcneH D. caucasicum. MNpuseneHsbl
CBeZeHMA 0 NPOCTPAHCTBEHHOM pacnpeaeneHnmn, XXU3HEHHOM LMK/e, 0COBEHHOCTAX NMTaHMA AaHHOro BMAA.

KnoueBble cnoBa: cin3eHb, ropos, Ce/ibCKOX035MCTBEHHbIV YYaCTOK, YyrKepoaHblt Bua, Deroceras caucasicum.

ON THE BIOLOGY OF SYNANTHROPIC SLUGS IN THE CENTER OF KALUGA, RUSSIA
V.V. Aleksanov, O.A. Ruleva, P.R. Soshina
Regional Ecological and Biological Center, Kaluga, Russian Federation

Abstract. An agricultural plot in the center of Kaluga city is inhabited by four slug species: Deroceras reticulatum, D.
caucasicum, Limax maximus, and Arion fasciatus. D. caucasicum is the most abundant slug. The paper gives some data on
space distribution, life cycle, features of feeding of this species.

Keywords: slug, urban area, agricultural plot, alien species, Deroceras caucasicum.

Cpean Ha3eMHbIX MOJIIIOCKOB C/IM3HM OCOBEHHO CKAOHHbLI K CMHAHTpPOMNWW U aHTponoxopuu [1; 2; 4],
npuyemM WHBA3UMU YYKEPOAHbIX BUAOB CAU3HEW B 3KOCMCTEMbl POCCMM OTAMYAOTCA AMHAMWYHOCTbLIO,
oTAeNbHble BUABI pacnpocTpaHatoTca yxke B XXI Beke. N3BecTHbl obuwme 3akoHOMepHOCTU GOpMMUPOBaAHMA
aflBEHTMBHOrO KOMMNOHEHTa ManakodayHbl B UeHTpe Pycckolt paBHWHbI [4]. OaHaKo 3Kosornmyeckue
0COOEHHOCTU YYXKEepPOOHbIX BWUAOB B KOHKPETHbIX PErMoHax ocCTaloTcd B OONbLIMHCTBE C/ly4aeB He
nccnenoBaHHbIMM.

B HacToswem coobuieHnn npusegeHbl NpeasapuTesbHble pesynbTaTbl UcCnenoBaHMA cansHel B 2015—
2017 rr. B uUeHTpe ropoga Kanyrn, Ha ydyacTke 06/1acTHOrO 3Konoro-bmMonornyeckoro ueHTpa (nep.
Crapoobpagueckuin, 4; reorpaduyeckne koopamHatbl N 54°30'30" E36°15'50", naowaab 0,488 ra, y4actok
M3gaBHa  MCMO/Ib3YeTCA B CE/IbCKOXO3AMCTBEHHbIX  Uensax). Ha yyacTke wmeeTca  geHppapui
(LUMPOKONNCTBEHHBIE U MEIKOIUCTBEHHbIE MOPOAbl C 0O6UIbHBIM BO30OHOB/IEHUEM KJ/IEHA OCTPOJIUCTHOrO),
NJ0AO0BbIV Caf M NalHA (OBOLLHbIE M MOJIEBble KY/NbTypbl). KonnyecTBeHHbIM yueT cimsHen nposogunn B 2017
r. NPY MOMOLLM YOEKMLL, B KAYECTBE KOTOPbIX MCMO/Ib30BaAN KyCKM pybeponga pasmepom 50x25 cm.

Ha pgaHHom yyacTke HaingeHo 4 Buaa cnamsHen: Deroceras reticulatum (Miller, 1774), D. caucasicum
(Simroth, 1901), Limax maximus (Linnaeus, 1758), Arion fasciatus (Nilsson, 1823). Bce nepeuyncneHHble BUAbI
CYUTAIOTCA CUHAHTpPoONamu Ana ueHTpa EBponenckolt yactm Poccun. D. reticulatumwn A. fasciatus pns
M3y4aeMoro permMoHa MoryT 6biTb HAaTUBHBIMW BUAAMW ANOO apXaMyHbIMU afBEHTAMM, PACCENMBLUMMMUCA C
pacnpocTpaHeHMemM cesibCckoro xossanctea [1; 4]. KaBkasckuin camseHb D. caucasicum — HOBEWLWIMIA afBEHT,
KOTOPbIA BO BTOPOM NonoBuHe XX B. pacnpocTpaHuics B CpegHein Asuum [2], K KOHUYy XX B. NPOHMK Ha
OanbHnit BoctoK [3], a B ueHTpe EBponeickoit yactm Poccum mseecteH ¢ 2004 r. [4]. A. fasciatus Ha
TEPPUTOPUM  yyacCTKa MPUYpPOYEH TONbKO K AeHapapwio, D. reticulatum— K nawHam. L. maximus
06HapyKMBaeTcA eAMHMYHO NOA AEePeBAHHbIMU ybexulaMmM B NA0A0BOM Cafy, Heganeko OT Tenauupl.
D. Caucasicum BCTpevaeTca Ha TeppuTOpUM Yy4yacTKa noBcemecTHo. Ha nawHAx oba Bupa Deroceras
0bHapyKMBalOTCA COBMECTHO BO BCex ybexkuuwax, ogHako D. Caucasicum noytn Bcerga u Besge 6bin B
cpeaHem B 10 pa3 60s1ee MHOrouncieHHbIM, Yem D. reticulatum.

Macca Tena B3pocabix D. Caucasicum ocCeHbiO OKasanacb B cpeaHem B 1,7 pasa 6onblwe, yem y
D. reticulatum (0,927 +0,093r 1 0,533 + 0,050 r cooTBeTCTBEHHO). B cajkax ycTaHoBAeHa Tak:Ke 6osbluan
noAasu»HocTb D. Caucasicum no cpaBHeHuto ¢ D. reticulatum.

D. caucasicum Ha y4acTKe ABAAETCA MHOTOALHbIM BUAOM, NOTPEHAAN He TONIbKO KY/bTYpHble pacTeHus,
HO W JIUCTbA CHbITU ODOLIKHOBEHHOW M NtOTMKa nonsydero. OTMeYyeH cayyail moegaHua CAM3HAMM Tpyna
JOMOBOM MbILLIN.
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D. caucasicum oOTpoOXAaeTcs U3 AWL, BECHOWM, 3aBeplUaeT poCT K cepeauHe asrycta. Cpeau cnuvsHen,
CcobpaHHbIX B pas/inyHble AHU BTOPOM MOJIOBUHbLI aBrycta 2017 r., TO/IbKO YacTb 0cobein umena CTUMynAaTop
MeHnca C WM3BECTKOBOM MNACTUHKOM U TEeMHyl roHagy (XapaKTepHble NpM3HAKM B3pocabix ocobeit [2]),
NMO3TOMY MOMKHO 3aK/Il0O4MTb, YTO MOJIOBO3PEbIMU CM3HM CTAHOBATCA No3)Ke. OTKNaAKa auL HabagaeTca B
OKTAbpe — HoAbpe, KaK B none, Tak u cagkax. Y D. reticulatum c paHHei BecHbl 06HapyXUBatOTCA MoJsioable
CNM3HU, KOTOPbIE, MO-BUAMMOMY, 3UMYIOT HapALY C ANLAMU.

D. caucasicum peMoHCTpUpyeT TeHAEHLMIO CMEHbl MUKPOMECTOOOUTAHUI B TeYeHMe Ce30Ha: BeCcHOoW
CNM3HM KOHLEHTPMPYIOTCA Ha MaLLHAX, a B CEHTABpe NMK cMeLLaeTcsa B AeHapapuin. B aeHapapun gaHHbIA BUA,
MCNo/Ib3yeT B KayecTBe yOeXKuL He TO/IbKO JieXKallMe Ha NMOBEPXHOCTU MOYBbl NPeaMeTbl aHTPOMOreHHOoro
NPOUCXOXKAEHNSA, HO N oNaBLlUMe NNCTbA AepeBbeB. ObHapyrKeHa TaKKe NpocTpaHcTBeHHaa guddepeHumnaumna
ocobeit pasHbIX pa3MepoB: Ha NallHe cocpeaoTodeHbl bosee KpynHble C/IN3HKU, YEM B AeHAPaAPUN.

Mpenapatbl Ha oOcHOBe MeTanbgernga «Ipo3a» Ku «CnuMsHeen» OKas3a/UCb pPe3yabTaTUBHbI ANA
YHUUTOXKeHUA obounx BUAOB cansHen D. caucasicum v D. reticulatum. Tnbenb cnnusHel Hactynaet mexay 1,5 1
2,5 cyTOK nocne BHeceHWA npenapaTa B CagoK. JleTanbHaAa Ao3a npenaparta «po3a», COrnacHO pacyetam,
A0J/IKHA cocTaBuTb oKono 1/13 rpaHynbl ana D. reticulatum n HemHorum 6onblie ana D. caucasicum.

MpoBeaeHHble UCCen0BaHNA NO3BOAAIOT NoAaraTb, YTo B ypboaKkocucteme Kanyrm HoBenwnii BceneHew,
D. caucasicum MOMKeT 3aHATb NPeAeibHO WMPOKYH 3KOJIOTMYECKYIO HULWLY, 3aMelLan He To/IbKo dutodaros m3
APYrMX CUCTEMATMYECKMX Fpynmn, HO M HeKpodaros, 4YacTb KOTOPbIX K ypbaHu3aumm Heyctonumsa [5].
3aceneHme paHHbIM BMAOM He TOJIbKO MalWHW, HO W AeHApapua, ero NoABUMHOCTb M MHOTOALHOCTb
No3BOAOT NPEeANOI0KNTb BOSMOMXKHOCTb MHBA3UM AaHHOIO BMAA B IeCHble 3KocncTeMbl Kany»Kckoi obnactu.

Cnu1coK nutepaTtypbl
1. banawos, N.A. ®ayHa YkpauHbl. T. 29. Monntocku. Boin. 5. Ctebenbyatornasbie (Stylommatophora) / W.A. banawos. —
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YOK 574.3
MCNOJIb3OBAHUE MOP®OMETPUYECKOIO AHAJTU3A KPbI/IA DROSOPHILA MELANOGASTER
ANA MOHUTOPUHIA 9KOCUCTEM
O.H. AHTtociok, A. 1. CysopoBa, A.LLU. Myxamert3saHoBa, A.B. Nopckas, K.H. KoukuHa
Ypanbckunit dpegepanbHblil yHuBepcuTeT M. b.H. EnbumHa, r. EkaTtepuHbypr, PO
antosuk-olga@mail.ru

AHHOTauma. B cBA3W C BO3POCLIMM aHTPOMOreHHbIM BO34ENCTBMEM Ha 3KOCUCTEMbI Pa3/IMYHOrO TUMA KpaiHe
BaXKHbIM ABNAETCA MWCMNOJIb30BaHUE A1 MOHWTOPUHIA MNOAXOAAWMX MOLENbHbIX TeCT-06beKTOB, PaCTUTE/NIbHOrO WU
KMBOTHOTIO NpoucxoxaeHua. Drosophilamelanogaster VHTEHCMBHO MCMOAb3yeTcA ANA NOA0OHOro poaa uccaeaoBaHui, B
YaCcTHOCTW A1 aHaNM3a BOAHbIX SKOCUCTEM M ANA MECT C BblpPaXKeHHON TEeXHOreHHOWM Harpyskoi. Hamu ucnonbsosaH
MopdOMETPUYECKMI aHANM3 Kpblia Mo 24 nokasaTensm, ABNAOLWMACA YyBCTBUTENbHBIM METOAOM OLEHKU BO34eNCTBUA
Ha ocobeli cpeaoBbix GaKTOPOB aHTPOMOreHHOoM NPUPoAbI.

Kntouesble cnoBa: gposoduna, moppomeTpus, TemnepaTypa, LUTOCTATUKM.

THE MORPHOMETRIC ANALYSIS OF THE WING OF DROSOPHILA MELANOGASTER AS A METHOD
FOR MONITORING OF ECOSYSTEMS
O.N. Antosyuk, A.D. Suvorova, A.Sh. Mukhametzyanova, A.V. Gorskaya, K.N. Kochkina
Ural Federal University, Ekaterinburg, Russian Federation
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Abstract. Due to the increased anthropogenous influence on various type ecosystems it is extremely important to
use suitable model test objects, such as vegetables and animals for monitoring. Drosophila melanogaster is intensively
used for researches in this field, in particular, for the analysis of water ecosystems and for monitoring the places with
technogenic pollutions. We used the morphometric analysis of a wing on 24 indicators, because it is a sensitive method
of the assessment of impact of environmental factors of the anthropogenous nature on individuals.

Keywords: drosophila, morphometry, temperature, cytostatics.

Drosophila melanogaster Kak TecT-cucTema WCNOAb3yeTCA AAA  NPOrHO3MPOBaHMA  YCNOBUM
CYLLECTBOBAHMA MOMNYAAUMIA B YCNOBMAX BO3PACTAlOLLErO aHTPOMOFeHHOrO 3arpA3HEHMA 3KOCUCTEM.
3arpsasHeHue NOANIOTAHTAMM MOXKET NPOABAATLCA Pa3IMUYHBIM 06pa3om, 3aTparMBan TakMe NokasaTenu, Kak
NA0A0BUTOCTb APO30PUAbI, YMEHbLIEHWE PA3MEPOB Tena, YBeNMYEHMUE NETANbHOCTU Ha PasfIMYHbIX 3Tanax
3SMBPUOHANLHOTO W MNOCTIMOPUOHANBHOFO PA3BUTUA, U3MEHEHWE NPOLO/KUTENBHOCTU KU3HM WU T. 4.
Hanbonee pacnpocTpaHeHHbIM MEeTOAOM aHanAu3a BAUAHWUA TEX MAM WUHbIX GAKTOPOB cpeabl ABNAETCH
pobaBneHne B NUTATENbHYIO Cpeay XMMMUYECKMX BeLLeCTB AMBO0 MPUroToB/AeHUE cpeabl C UCMONb30BAHUEM
TecTupyemblx nNpob, Hanpumep, BOAbl, T. €. BBEAEHWE WCCAEAYEMOrO KOMMOHEHTa TPODUUECKMM MyTem.
Peakuus morkeT 6biTb 0bycnoBneHa B TOM 4YuCAe W MEPErpys3koi 3alUTHbIX MeTabo/IMYECKUX CUCTEM
HacekombIx [2].

OnTMManbHOM TemnepaTypor Ana HOpManbHOro pasButua aposodunbl asnsetca 22-25°C, a
Kputndeckol 33 °C. Jlioboe nameHeHne TeEMNEPATYPHOrO pexnMma B COBOKYNMHOCTU C U3MEHEHUEM MULLLEBOTO
cybcTpata paccmaTpmBaeTcA Kak CTpecc Ha yposHe nokoneHua [1]. K ctabunbHOMy passuTuio NpuBoanT
TemnepaTtypHbIn aAnana3oH 14-26 °C. TemnepaTtypa 29 °C ABNAETCA CTPECCOBOM, HO HE KPUTUYHOM U CHUMKaeT
NnoKasaTenmn XusHecnocobHocTM Apo3oduabl ¢ TakoBbimu npu 25 °C. Ho npm 3TOM MOXKeT yBeANYMBATLCA
OJIMTENbHOCTb KU3HEHHOro nepuoaa [3]. Takum obpa3om, Ha ypOBHE CTPECCOB PA3/IMYHOM NPUPOAbLI MOXKET
HabnAaTbCcA KYMYAATUBHDBIN 3DEKT NPU COBMECTHOM BAUSHUU.

B cBA3K C BbllWeCKa3aHHbIM Le/blo UCCef0BaHNA ABNANOCH: BbIABUTb HAMUME KYMYNATUBHOIO adpdeKTa
Ha COMaTUYeCKMe KAETKM Kpblia Npu BO3AENCTBMM MeToTpekcaTa (KoHueHTpauma 400 MKr/Kr nuTaTe/ibHOM
cpeapl) M NoBblWeHHOM TemnepaTtypbl (28 °C) Ha rMbpuaHble IMHUKN FreTepo3nroTHble No vestigial, nonyyeHHble
nyTeM BeAeHWs Hanpas/ieHHOMW cenekumm ocobei OT CKpewmBaHua Q AMHWIA AUKOTO TUNA, OTNOBNEHHbIX B
npupogae n & MyTaHTHOM nnHMK vestigial (pyarmeHTapHO-Kpbinblie 0cobu).

B paboTe ncnonbsosanu 2 nuHun: whitebnoc-3 xvgF,q;, benropog xvgFies. s onpeaeneHns nsmeHeHus
NPOCTPAHCTBEHHOM CTPYKTYPbl KPblaa MCNOAb30BaM MOPPOMETPUYECKMIA aHANN3 KPbIIOBOW MAACTUHKM MO
24 napameTpam (18 nuHENHbIX U 6 sueeK Kpblna). [Aaa Bcex NMHUA UCNONb30BaAN KOHTPO/b, BO3AENCTBUE
MeTOTPEeKCaTOM, BO3aelcTBMe TemnepaTtypon (28 C) u coBmecTHoe Bo3gencteue MTX+t. Ona aHanusa
nposoHrupytowero apdeKkTa Ha comaTUyecKme KNeTkn, bpanun no 15 nap Kpbiabes.

[ns cTtaTMcTUYecKoro aHannsa ucnonb3osasnu Statistica 8 (ANCKPUMMHAHTHBIM aHanus, p < 0,05). B AnHUM
whitebuoc-3 xVgF,01 Habaoganu BblPa*KEeHHbIM NPOIOHTUPYIOLW M adpdekr BO34eNCTBUA
MeToTpeKcaTa+TemnepaTypbl (MTX+t) KakK B OTHOWEHUM NUHENHBIX (puc. 1A), TaK B OTHOWEHUU ABYMEPHbIX
napameTposB Kpbina (puc. 1B).
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M3MmeHeHME KpPbIJIOBbIX MapameTpoB Yy camuoB JAMHUKM whiteBrnoc-3 xvgF,,; npu BO3gencTeum
METOTPEKCATOM M TEMNEPATYPOI B Pa3INYHbIX SKCNEPUMEHTAbHbIX FPynnax.
A. — nuHelHble; b — ABymMepHble

B cBolo ouyepenb NpU COBMECTHOM BO3AENCTBUM METOTPEKCaTOM M TemMnepaTypon B avHumM Benropop,
xvgFics HAabNOOAETCS M3MEHeHMe 4YyBCTBMTENIbHOCTM ocobelt U 6osiee BblparKeH KYMYNATUBHbIA 3ddeKT
MMEHHO Yy CaMLOB, TOr4a Kak y CaMOK He Habniogann Crofib 3HAYMMOTO M3MEHEHWUSI MPOCTPAHCTBEHHOM
CTPYKTYpbI Kpblaa. Takum obpasom, NoBbllEHHAs TemMnepaTypa BAUSET Ha yCUNeHWe TOKCUMYECKMX CBOMCTB
MeTOTpeKcaTa, YTO TMpPoABNAAETCA B MNOBbIWEHHOM anonTo3e B KPbIJIOBOM WMMAarMHalibHOM AWUCKe, a
COOTBETCTBEHHO 1 B U3BMEHEHUM NPOCTPAHCTBEHHOM CTPYKTYPbI KPbIJIOBOMN NAACTUHKM.
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AHHOTauma. B cTaTbe 06cCyAatoTCA NPO6GAEMbl AHTPOMOreHHOMW afanTUMPOBAHHOW YCTOMYMBOCTU TFOPOACKMX
OpPHUTOCOOBLLECTB. B rpaaneHTe aHTPOMNOreHHOW Harpy3Kku BbiIBIEHO YMEHbLUEHWE KOMYEeCTBa BUA0B NTUL, YNPOLLeHNe
TaKCOHOMMUYECKOW CTPYKTYpPbl COOBLLECTB, M3MEHEHUME WX ISKONOTMYECKOM CTPYKTYpbl B MNOMb3y YBENUMYEHUS [01U
CMHAHTPONMHbIX BUAOB B 06enX CeINTEOHbIX 30HaX.

KnioueBble cnoBa: BuaoBoe bnopasHoobpasme; NTULbl Manoro roposaa; ypbosakocuctemol.

TO BIODIVERSITY THE AVIFAUNA OF THE CITY OF ISHIM
S.L. Boldyrev
Ershov Ishim Teachers Training Institute (the branch) of Tyumen State University, Ishim, Russian Federation

Abstract. The article discusses the problems of anthropogenic adapted and sustainable urban ornithologist. The
gradient of anthropogenic stress revealed a reduction in the number of bird species, simplifying the taxonomic structure
of communities, modifying their ecological structure in favor of increasing the proportion of synanthropic species in both
residential zones.

Keywords: biodiversity species; birds of the small city; urban ecosystem.

B HacToALlee BpemA roposa 3aHMMALOT BCero nwb 2,7 % NOBEPXHOCTU 3eMHOrO Wwapa [4], Ho Npu 3TomM
ABNAOTCA Hanbonee TpaHcPopmMMpoBaHHbIMKM NaHawadpTamm Ha 3emne [10], n ¢ 2008 r. B HUX NpOXKMBaET
60NbWNHCTBO HaceneHua 3emnun. Mpouecc ypbaHusaumm [11; 14], Kak nNpaBuao, NPUBOAUT K C/IOMKEHUIO
6onee GnaronpuATHON ANAa YenoseKka cpefbl. OAHAKO 3TO MOMKET MPUBECTU OAHOBPEMEHHO K MHOMKECTBY
3Ko/IorMyeckmx npobnem, BkAOYas notepto GuopasHoobpasusa [9]. MNMosTomy M3yyeHMe 3aKOHOMEpPHOCTeM
n3meHeHMa bnopasHoobpasuns ypbosKkocncTemM ABASIETCA aKTya/lbHOW Hay4YHON Npobaemoir.

Lenb nccnepoBaHma — M3yyeHUe U3MEHEHMA BMAOBOMO Pa3HOOOpasuA OPHUTOLEHO30B B Pas/IMYHbIX
OYHKUMOHANbHbIX 30Hax ropoja, pas/nyatowmxca no gemorpaduyeckum M CcoumManbHO-3KOHOMUYECKUM
XapaKTEPUCTUKAM B 3aBUCUMOCTM OT GEHONOMMYECKMX NeEPUOAOB NPebbiBaHMA NTUL, B HUX.

MaTepuanom ana gaHHoM paboTbl NOCAYKUAN pe3yabTaTbl NPOBOAUMBIX HAabAOAEHWUI, NPOBEAEHHDbIX B
nepuon, c ceHTabps 2014r. no okTabpb 2016r. MNpu BblAENEHUM MNEepUOAOB aBTOP, WUCXOAUN U3
deHonornyeckmx nepnoaos npebbiBaHUA NTUL, Ha Uccieayemoit Tepputopmm. Takmum 0b6pa3om, KaneHaapHbIn
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rog, pa3busanca Ha Tpu Nepnoaa: 3MMHUI (HOABPL — anpesnb) — MeXce30Hbe, BPeMa KOUYEBOK HenepeneTHbIX
NTUL, BECEHHe-NeTHUN nepuod (Mal — MOAb) — NPUAET OCHOBHOM MacCbl MEpeneTHbIX NTUL, Mepuos,
rHe3A0BaHMA; IeTHE-0CEHHUI nepuog, (aBryct — okTabpb) — Haryn, obpasoBaHue cTai U otaeT. OnpeaeneHune
BMAOBON MNPUHAANENKHOCTM NTUL, MNPOBOAMAM MO CRAPABOYHMKYy-onpegenutento B.K. Pabuuesa «MTuupl
Cubupu» [4]. Ona pacyéToB NAOTHOCTU MPUMEHUAM MeToh pacyéTa NAOTHOCTM XailHe-PaBKMHaA B
moamudurkaumm C.H.Tawesa [1]. PacyéTbl NAOTHOCTU HAceNneHus NTUL, U MHAEKCbl 6MopasHoobpasua
OCYLLECTBAAAM B Nporpamme «Paboyee mecto opHuUTONOora» [2]. CucTemaTMyecKoe NOJIOMKEHUE, PYCCKME U
NAaTUHCKME Ha3BaHMA BUAOB NTWL, NPUBOAUAN B CcOOTBETCTBME cO «Cnnckom ntul Poccuiickon Pepepaupymn»
[3]. Mpu aHanm3e a-pa3Hoo06pa3nA UCNOIb30BAIN METOL, KPUBbIX LOMUHUPOBAHMA-PA3HOO6PA3MA.

[Nna OUEHKM COCTOAHMA COoObLLEeCTBA MCMO/Ib30BaAM OOLWENPUHATbIE MHAEKCbI 6MOpasHoo6pasusa u
YCTOMUYMBOCTU: MHAEKC BMAoBoro boratctBa (R), MHAEKC BMAOBOro pasHoobpasus LeHHoHa (H), MHAeKc
BMAOBOro pasHoobpasus CumncoHa (D), uHaeKc BbipoBHeHHOcTU [Mueny (E), MHAEKC AOMWUHMPOBaHUSA
CumncoHa (C) [12; 15] u nokasatenun ynpyroi (Uu), peanctentHoi (Ur) n obuen yctorunsoctn cuctemsl (U)
(rawes, 2000). Ana aHanusa B-pa3Hoobpasunsa B pasHble Ce30Hbl roga UCNOob30BaAn UHAEKChI KakKkapa (lj)
(Jaccard, 1901).

M3 365 Bnaos ntuu, obuTatowmx B TOMEHCKoi o0bnactu Ha Tepputopumn r. Miumma otmedeHo 113 snaos
nTuuy 13 16 otpaaos (Tabn. 1)

Tabnuua 1
TaKcoHOMMYeECKMI cocTaB YHKLMOHAAbHbIX 30H ropoaa Nwmm
' [
9] 4 » a » [
Q 73 U 1] Q “ %] (") 73
E|E|&)  E|g| E| |8 |8g|g|8|s|5| 88
« |&|s5|§| 5|8/ 8| 5| E|E| ¢ |5| g |€| £ |E
®yHKLMaNbHbIE < S A EIR by S s by :§. 5 £ S S S 8|S
30HbI ropoga 5 g § S %_ £ ~§ T 5|5 :% S g S | S
S| |2 5 |&§| 5 3 S | S| & || 8 || 2|8
|3 |<| S 8 S S | @ S| ©|s| & |G
°°_ Q < ] Q 8
MHOTI03TaXKHOWM Cem - - - 1 - 1 1 - - 1 - - 10 -
3aCTpOWiku Pog | - | - | - 2 - 1 1 - 1 - - - |15 | -
Bua | - | - | - 2 - 2 1 - - 2 - - - 30 | -
Ma/lI03TaXKHOM Cem - - - 1 - 1 1 - - 1 - - - 11 -
3aCTPOMKM Pon ) ) ) 2 ) 1 1 ) ) ) ) i i 22 i
Bug | - | - | - 2 - 2 1 - - 2 - - - | 26 | -
neconapkosas Cem 1 1 1 1 1 3 1 1 1 1 - - - 15 2
Pop, 1 1 2 4 2 7 1 1 1 1 - - - 26 2
Bua 1 1 6 4 2 11 1 1 1 3 - - - 37 2
npuropoaHas Cem 1 1 3 1 1 3 1 1 1 1 1 1 - 16 1
Pop, 1 1 4 4 1 8 1 1 1 1 1 1 - 33 1
Bua 2 1 ; 5 2 14 2 1 1 2 2 1 - 54 2
Heynobusa Cem 1 1 1 1 - 1 1 - - - - - - 7 -
Pop, 1 1 1 2 - 1 1 - - - - - - 15 -
Bua 1 1 1 2 - 1 1 - - - - - - 20 -
KoHTponb Cem 1 1 2 1 2 3 2 1 2 2 1 2 1 19 -
Pog, 1 1 3 5 3 9 2 1 3 3 1 4 1 38 -
Bua 1 1 9 7 3 18 4 1 5 5 2 5 1 59 -

Mpu aHanuse obuwei poaM M CcTeneHu BO3AEWCTBMA, KOTOpPOE OKasbiBaeT ypbaHM3auma Ha
6uopasHoobpasme, 0b6WaA TOUKa 3peHua oTcyTcTByeT. [MoKasaHo, YTo B rpaguMeHTe ypbaHusauuu, T.e. B
HanpaeJeHUN OT NPUropoAHbLIX NaHAWAdTOB K LEHTPY ropoda 3Ha4YMMO COKpallaeTcs Kak obluiee uymcio
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BMOO0B Pa3/IMYHbIX TAKCOHOMMYECKUX FPYNN NTUL, TaK U YNCIO pPasMHOXKatowmxcst Buaos ntuy, [5; 7; 13; 16]. C
3TUM COrNacyoTCs NOJIyYeHHble AaHHble aHanu3a rpaduKoB a-pasHoobpasus (Puc. 1). MNpu nx paccmoTpeHum
NpoABAAETCA AOCTAaTOYHO YETKOE pa3rpaHMYeHMe 30H Ha TPM rpynnbl.

B nepByto rpynny BXoAAT 30HA MHOTO3TaXKHOM M Mano3TaXKHOM 3aCTPOMKM, a TaKKe 30Ha Heyaoouii.

Bo BTOpYIO rpynny MOXXHO OTHECTU MPUTOPOAHYI0 U KOHTPOJIbHYO 30HbI. OTAENbHYIO Fpynny cocTaBasAeT
JNleconapKoBas 30Ha, OHa 3aHMMaET MPOMEKYTOYHOE NONOXKEHMUE.

A =—+—NMHOrosTa:KHAL ManoataxHas 0 MrorosTaxHad
ManoataxHas
= JleconapkoBad = IIpHropopaHas 7 —— JleconapKosas
7 , —**—Kourpons Heynobna 6 i = TIpHropoaHas
Ee Es &
£ s X\ g >
7] . = 4
= w
g <3
-3 - ;
= 2 :]n?
1 1
0 0
1 3 5 7 9 111315 17 19 21 23 25 1 11 21 31 4 51 61 71 8 91
Panr Panr
B =+ MHorosTaxHad ManosTauag ==ir== [[2CONAPKOBaL
8
| === TIIpuropoaHas ==#==KoHIpomnb Heynobea

Lg YHCIeHOCTH
=

1 11 21 3 41 51 61 71 81 a1
Panr

a-3UMHUI nepunog; 6-BeceHHe-NeTHUI Nepuoa,; B-1eTHUN-OCEHHUI Nepunog,
Puc. 1. Kpwusble pasHOOOpPasuA-LOMMHMPOBAHWA NTUL, B OpHWUTOdayHe ropoda B  PasHbIX
dYHKLMOHaNbHBIX 30HaX

MepsBas rpynna xapaKTepusyeTcAa MasjblM KO/MYECTBOM BWAO0B, OOUTaIOWMX B UCCAEAYEMbIX 30HaX, a
TaK»Ke BbICOKOM YMCNEHHOCTbIO HEMHOIMX BUAOB, B HE& BXOAAT OPHUTOLEHO3bI, 06e cenntebHble 30HbI M 30Ha
Heyao0buin. Bropas rpynna xapaktepusyetcs 3HauuTenbHo 60/bLIMM KOMYECTBOM BUAOB, 6osiee Noaorom u
BblpaBHEHHOW KPUBOM, YTO CBUAETENLCTBYET O HO/bLUENA YNCEHHOCTM MHOTMMX BUAOB, YTO B CBOK ovepedb
CBUAETENLCTBYET 0 BoblLUEN EMKOCTU cpeapbl U Haaninm 6onee pasHoobpasHbIX HULL 0buTaHMA. B Heé BxoaaT
OPHMTOLLEHO3bl MPUrOPOAHON 30Hbl. OPHMTOLLEHO3bl /IECOMAPKOBOM 30Hbl XapaKTepusyloTca A0CTaTOYHO
60/1bLLIMM KOIMYECTBOM BMAO0B (0T 17 paHros B 3MMHUIA Nepuoa, A0 53 paHros B BeCeHHe-NeTHUI nepuoa).

Mpu aHanu3e ce30HHbIX NU3MEHEHMUI a-pa3HO0BPa3NA MPOCAEKUBAETCA HECKObKO TEHAEHLUIA:

1) B 3uMHUIA nepuod Hanbonee HU3KUN MHAEKC Buaosoro 6oratctea R =9,8 npoc/iexuBaeTca B 30He
MHOT03TaXHOM 3aCTPOMKN, KOIMYECTBO BMAOB COKpallaetca Ao 50 % Bcex BUAOB, HabaogaemMbIX Ha JaHHOM
y4yacCTKe B BecCeHHe-eTHMI nepuod. HanmmeHbluee coKpalleHWe HabnoaaeTca Ha KOHTPONbHOM y4acTKe C
cooTHoleHuem 15 % oT uMcna BMAOB NTUL, B BECEHHE-NETHUI Nepuoa.

2) yBenmyeHue MHAEKca AoMUHUPoBaHUA CumncoHa (C) Ha poHe coKpallieHusa BUAOBOro pasHoobpasms
NTUL, B NePBOM rpynne oT BeceHHe-NeTHero K IeTHe-0CeHHeMY Nepuoay, U NocTeneHHoe CHUMKeHME B 3UMHUI
nepuod, W, HanpoTMB, BO3pacTaHWe MHAEeKCa AOMUHUPOBAHWA BO BTOPOKM rpynne B 3UMHWI nepuos M
COKpalleHue BeIMYNHbI MHAEKCA BbIPOBHEHHOCTM K /IeTHe-0CEHHeMY nepuoay.

3) oTHOcuTEeNbHAA CTabWUIbHOCTb MOKasaTens PEe3UCTEHTHOW ycTonumBocTu (Ur), Bo Bcex 30Hax M Ha
KOHTPONbHOM YYacTKe, 04HaKO cneayeT OTMETUTb, YTO MHAEKC Bbln He3HauyMTenbHo Bbiwe B 2015 roay.

4) nokasaTenb ynpyroi yctonumsoctu (Uu) 6bonee BapnabeneH n M3MeEHAETCA Kak Mo 30Ham, Tak U No
ce3oHam. Hambonbluee 3HayeHMe 3TOT MokasaTenb NPUHUMAaET B BECEHHE-IeTHUIN nepuog, Ha KOHTPOJSIbHOM
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Y4YacTKe, YTO roBOpPUT O HOoNbLUEN BO3MOMKHOCTU BOCCTAHOBNEHWUS OPHUTOLEHO3a NPU HapyLUEHMAX 33 cyeT
6onblero yMcna BUOOB B coobuiecTBe. HammeHbluee 3HayYeHWe AaHHbIA NOKasaTesb NPUHMMAET B 30He
MHOTO3TaXKHOM 3aCTPOMKM B JIETHE-OCEHHUI Nepunoa.

CpaBHUTENbHO-PAaYHUCTUUYECKUIN aHAN3 OPHUTOLEHO30B PasHbIX CTPYKTYPHO-OYHKLMOHANAbHBLIX 30H C
nomoLubto MHAeKca Makkapa (/j) nokasan, 4to HaMbobLLIMM CXOACTBOM OT/INMYAIOTCA 30HbI MHOTO3TAXKHOWN U
MaNio3TaXKHOW 3aCTPOMKK, C MHAeKcom cxoactBa /j=0,8 B BeceHHe-NeTHUI nepuosd, U OTHOCUTE/NIbHOWM
WAEHTUYHOCTN 3UMHEN U neTHe-oceHHel dayH Aas AaHHbIX YYaCTKOB, YTO FOBOPUT O BbICOKOM CXOACTBE
YC/IOBMIA Ha OaHHbIX Tepputopmax. Ha BTOpom mecTe Mo CXOACTBY HaxoAAaTCA 30Ha 1€COMNapKOB U NApPKOB U
npuUropofHas 30Ha, C OAHOW CTOPOHbI, MPUrOPOAHAA M KOHTPO/bHbLIA Y4YacCTOK, C APYroh CTOPOHbI.
Hanbonbluee cXxoACTBO NPUXOAMTCA Ha BECEHHe-NIeTHUI nepuoa, rae UHAEKC cxoactea coctasnset /j=0,57,
Ans 06enx 30H M KOHTPOIbHOIO YYacTKa.

MHAeKc cxoAcTBa OpHMTOGAyH /N1econapKoOBOM 30Hbl M KOHTPOJIBHOTO y4yacTKa BO BCe Mepuoapl
3HAYMTE/IbHO MeHblle TaKOBOrO MeXAy J/1ecOonapKoBOM W MNPUropoAHON 30HamMu. B 3uMMHMI nepuop,
Hanbonbluee CXOACTBO HabnwAaeTca MeXKay 30HaMM MHOFOSTaXKHOM 3acTPOMKM M Heyaobuit ¢ Ij=0,56.
HavmeHbllee cxO0ACTBO MOKa3ano CpaBHEHWE 30Hbl MHOMO3TAaXKHOM 3aCTPOMKM U KOHTPO/NbHOIO y4acTKa B
NeTHe-oceHHUI nepwmoga, lj = 0,006 (puc. 2).

o O O ¢
o N w b U

I/I}geKc Kakkapa

o
"N

A A RN

1k2 13 1xk4 1xk5 1x6 2«3 2xk4 2«5 2x6 3k4 35 36 4x5 4x6 5k6
8 Jlerne-ocennwmii nepuox 0,56 0,14 0,15 0,3 0,06 0,25 0,24 0,36 0,09 0,5 04 0,33 0,24 0,49 0,12
B Becenne-nernuii nepuon 0,66 0,18 0,2 0,29 0,13 0,16 0,16 0,3 0,13 0,57 0,18 0,43 0,2 0,57 0,14
O 3uMHUii TIEpHOT 0,550,192 0,2 0,56 0,2 0,2960,16 0,45 0,24 0,4 0,18 0,37 0,3 0,36 0,23

BJleTHe-ocenHuii nepuon B BeceHHe-NeTHUI TEPHOT N 3uMmHMI nepuon

MpumeyaHue:  umdpamm  obo3HavatoTcA  GYHKLMOHaNbHble  30HbI  1-  MHOrO3Ta)KHas  3acTpPOMKa;
2 — Mafo3TaKHaA 3acTPoMKa; 3 — sleconapKkoBas 30Ha; 4 — npuropoAHas; 5 — Heyao6bus; 6 — KOHTPO/IbHBIWM YYacToK,
K — cpaBHeHwWe BbIBOPOK C COOTBETCTBYIOLWMMU Lndpamm

Puc. 2. ®ayHuctmyeckoe cxoactea coobuiects NTUL, U3 pasHbIX GYHKUMOHANbHBIX 30H ropoga Mwmma
(Mnpekebl Kakkapa lj)

O6wue BbIBOADI

Ha Tepputopum ropoga Mwmma otmeuyeHo 113 Buaos ntuy, ns 16 otpagos, 39 cemencts, 85 pogos.
Hanbonee pasHoobpasHbiM oTpsagom asnsetca Passeriformes, deii Bknag konebnetcs ot 20 BMAOB B 30HE
Heyaobuin oo 54 B NpUropoaHon 30He.

B pasHble ce30Hbl roga W cooTBeTcTBylOWME UM GeHONOrMYecKne nepuoabl HabnogaeTca CMeHa
BMAOBOIO COCTaBa WM 3KOJIOFO-TAKCOHOMMYECKOW CTPYKTYPbl OPHUTOLLEHO30B B PasHbIX ¢YHKLMOHANbHbIX
30Hax ropoga: B Nepuos rHe3foBaHWA (BeCeHHe-NeTHUI nepuos) NPOUCXOAMT NOCTEMEHHOE HapacTaHwe
NJIOTHOCTU W YUCAEHHOCTM BUZOB NTUL, B Npeaenax cenumtebHbIX 30H, a B MOCTre3goBoi nepuog, (netHe-
OCEHHWIN) MPOUCXOANT OTKOYEBKA BO/bLLIMHCTBA BUAOB NTUL, B MPUrOPOAHbIE U eCTeCTBEHHbIe naHAawadThl, B
BMAY BO3paAcTaloOLLell BHYTPUBMAOBOW KOHKYPEHLMM 3@ Pecypcbl, a TaKXKe MEeXBMAOBOW KOHKYPEHLUU C
CMHAHTPOMHbIMK NTULAMKU. OpHUTOLEHO3bI 3MMHEr0 nepuoaa ABAATCA Hanbonee ogHO0b6pasHbIMK, KaK B
$ayHMUCTUYECKOM, TaK U 3KOIOTMYECKOM OTHOLLEHUM.

Hanbonee cxoaHbIM YypoBHEM BWAOBOro 6MOpasHOO6pPasMA OPHUTOLLEHO30B XapaKTepPM3YIOTCA
NPUroposHaa 30HA M KOHTPOJIbHbIN Y4YaCTOK, HauMbonbliMe OTANYMA OTMEYEeHbl MEXAY KOHTPOJbHbIM
Y4aCTKOM W 30HOM MHOFO3TaXKHOM 3aCTPOIKM.
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AHHOTauMA. PaccMaTpUBAOTCA pe3ynbTaTbl U3yYEeHMA BEMUYMHBI KNaA0K BOAOMNABAIOWMX U OKOMIOBOAHbIX NTUL, B
OKpecTHOCTAX r. [1eTponaBAoBCK U NpUaexalmx Tepputopusx. NpueoaaTca cBeAEHMA O XapaKTepe pasmMelLeHnsa rHess,
0COBEHHOCTAX UX KOHCTPYKLMK, CPOKaX FHE340BaHMS.

KntoueBble cnoBa: BUAbI, KNasKa, 6MOTONbI, Pa3MHOMKEHWE, CPOKW.

ABOUT THE AMOUNT OF EGGS IN THE NESTS OF AQUATIC AND WATERFOWL BIRDS IN THE SURROUNDINGS
OF PETROPAVLOVSK (KAZAKHSTAN) AND ITS SUBURBAN AREAS IN 2015-2016 YEARS
V.S. Vilkov, A.Yu. Levykh, I.A. Zuban, M.N. Kalashnikov
NKSU named after M. Kozybayev, Petropavlovsk, Kazakhstan,
Ershov Ishim Teachers Training Institute (the branch) of Tyumen State University, Ishim, Russian Federation

Abstract. The results of the study of the amounts of eggs in the nests of aquatic and waterfowl birds in the
surroundings of Petropavlovsk and its suburban territories are considered. Data on the nature of placement of nests, the
features of their construction and the terms of nesting is given.

Keywords: species, oviposition, biotopes, reproduction, terms.
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B 2015 n 2016 rogax, ¢ 6 maa no 10 utoHA, bblnK NpPoBeAeHbl yYeTbl BOAOMNAABAOWMUX U OKONOBOAHbIX
ntmy CeBepo-KasaxcTtaHckoit obsiacTtv, B xo4e KOTOpbIX Ha 7 BOAOEMAax cobpaH maTepuan no BeanunHe
Knagku 10 Bugos ntuy, M3 5 oTpsaaos: MNoraHkoobpasHble (Podicipediformes) — 2 BuAaa (cepoluekas noraHka —
Podiceps grisegena, yomra-Podiceps cristatus), AucrtoobpasHole (Ciconiiformes) — 2 Buga (cepan uannsa — Ardea
cinerea, 6enan uanna — Ardea alba), N'yceobpasHble (Anseriformes-) — 2 Buga (LWMpoKoHOCKa — Anas clypeata,
xoxnartana yepHeTb — Aythya fuligula), ypasneobpasHbie (Gruiformes) — 1 Bug (nbicyxa — Fulica atra) v
P:kaHKoobpasHble (Charadriiformes) — 3 Buga (xoayno4uHuKk — Himantopus himantopus, 601blWON BEPETEHHUK
— Limosa limosa, 6apabuHckan yanka — Larus barabensis).

Bcero 6b110 06cnegosaHo 85 rHespq (Taba. 1), M3 KoTopbix No 1 rHe3ay WMPOKOHOCKU, XOX1aTON YepHeTH
M 601bLIOr0 BEPETEHHMKA; NO 3 rHe34a CepoLLEKO NOraHKM 1 6apabUHCKOM Yaliku; 7 rHe3q Yomru, 6 rHess,
6onbluoi 6enoit n 8 cepoit Luanesnb, 17 rHesa nbicyxm 1 38 — XO0AyN0YHUKA.

CepoweKkas noraHka.07.05.2015r. Ha 3ab0n04eHHOW HM3MHe Yy C.YnpukoBKa EcmnbcKkoro pakioHa
ocmoTpeHo 3 rHesga (Taba. 1). THespa pacnosiaranvcb B peAKUX OCTPOBKAX TPOCTHMKA MOYTU OTKPbLITO.
BHeLWHM BMA NOCTPOEK TUMUYHbBIN ANA AaHHOTro BMAA. Ha momeHT obcnenoBaHuaA B rHesgax 6110 no 3 sanua.
B 1986—-1988 rr. cpeaHAs BeMYMHA KNadKu cocTaBnana 3,8 snua [1].

Yomra. Ha Tom e Bogoeme, 4To M Yy cepollekoit noraHku, 07.05.2015r. 6bl10 HalgeHo 7 rHespn,
(tabn. 1). XapakTep nocTtpoeKk 6biA TUNUYHBLIA AnA AaHHOro BuAaa. OCHOBaHMEM OHM ONUPaaUCL UAW Ha
KOPHEBMLLLA POrosa, UAu Ha KYCKM CMaBuMH, Ha KOTopble bblv HabpocaHbl cHavana 6onee KpynHble U rpybble
OCTaTKM TPOCTHWKA, pOro3a M Kambllla, 3aTeM Mesikne OpaKkumMM 3TUX Ke PacTeHU BNepemellKky C
Bogopocaamun. FHesga pacnonarannce oTKpbITo. Knagku Obinn ABHO He 3aBeplUeHHble, TaK Kak cpegHui
nokasaTenb cocTaBun 3 Anlua, B To Bpems Kak ana 80-x rr. XX B, A1 pacCMaTpUBAEMOM TeppuUTopUmn
npueogutca undpa 8 4,5 anua [1].

B 2 rHe3gax 6b1710 Bcero no 1 siiuy, 4To CBUAETENbCTBOBAIO O TOM, YTO MTULbI HAa4Ya N OTKNAAKY AUL, He
b6onee 4-5 aHei Haszaga,.

Tabnuua 1.
Knagku okonoBoAHbIX U Bogonnasatowmx ntmu, 8 2015 r.
BennuunHa Knagku (wr.): CpepHee

BuA 12| 3| a4 |s5|6|7|8|9| 10 |11|12]13]| 14 (wr.)
CepolueKada noraHKa 1 1 1 2
Yomra 2 - 2 2 1 3
Cepasa yanna 1 2 5 4,5
benasa uanna 2 4 4,7
LLInpoKkoHoOCKa 1 4
XoxnaTtas yepHeTb 1 12
JNbicyxa - - 1 1 - 2 1 3 1 2 2 2 1 1 8,94
Xoayno4yHUK 3 2 12 21 3,34
Bonbluoi 1 2
BEPETEHHUK
BapabuHcKas yaiika 3 3

Cepasa uanna. 07.05.2015r. Ha 3ab60n04eHHOM HU3UHE y C. YnMpuKoBKa, 17.05.2015r. Ha 03. [ycuHoe
Kbi3blmKapckoro paiioHa u 21.05 atoro ke roga Ha 03. AnBa Ecunbckoro panoHa 66110 o6HapyeHo 8 rHesa;:
1 — Ha nepBom, 3 — Ha BTOPOM U 4 — Ha TpeTbeM. [He340 Ha NepBOM BOAOEME PACMOIArasocb Ha CNAABUHE,
cpeau 3a/l0MOB HEBbLICOKOINO M pPeaikoro TPocTHMKa (1-1,2 M.) U NpeAcTaBAsio Kydy M3 Kambllla, porosa u
TPOCTHMKA, AnameTpom okosio 70 cm u BbicoTol 60 cm. B Knagke 6bino 5 amu. Ha o3epe lycuHoe, cpeau
peaKoi pacTuTeNbHOCTM MeIKoBOAMM, HaaeHo 3 rHe3aa. B oaHom 6bin0 4 anua n B AByx — no 5. Ha o3epe
AnBa rHesga cepoit uanan 6bliM OBHapy)KeHbl Ha BHYTPEHHEM KPOMKe BbICOKOrO TPOCTHMKA, Ha
npeaTpPOCTHUKOBOM Bany, 06pa3oBaHHOM HaHECEHHbIMW BOJIHAMM CTeBAAMM TPOCTHMKA, BOAOPOC/AEN WU
Apyroi pactutenbHocTu. Mo pasmepam M KOHCTPYKUMM COBNAfanM C TaKOBOM Ha npeablaylimnx BOLOEMAX,
TONbKO OblNN NPaAKTUYECKM NONHOCTLIO C/IOXKEHbI U3 cTebnein cyxoro TPOCTHUKa. B 1-m rHesge 6bino 3 anuga,
ewe B 1-m —4 1 B 2-x no 5 smu,. CpeaHUn NokasaTeb BeIMYMHbI KNagKku no 8 rHesgam coctasmn 4,5 siiua.

benasa uanna. 17.05.2015r. Ha o3. [ycMHoe HalilaeHo 6 rHessg gaHHoro Bupga. Pacnonarannce oHW B
peAKOM TPOCTHMKE HA MesiKoBoabe. Pasmepbl rHess BapbuMpoBanu HesHaumtenbHo. CpegHAA BbICOTA
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coctaBuna 52 cm, a anametp — 60 cm. B 2-x rHesgax 6b110 no 4 saiua n B 4-x no 5. CpeaHUi nokasartenb
coctasun 4,7 anua.

LnpoKoHocKa.10.06.15r. y BpemeHHOro pas3nuBa, B 1 KM K toro-aanagy ot cC. Y4puKoOBKa, B rycTol
NYroBOW pactuTenbHocTH, B 70 M OT ype3a BoAbl 6bI10 HanaeHo rHe3no ¢ 4 auamu. [1na necoctenHom 30HbI
KasaxcTaHa BenMuYMHA Knagku coctasnaseT 9,8 anua [1]. BeposTHo, 370 6blia MOBTOPHAA KAagKa, HO
onpeaennTb CTeneHb HaCUMKEHHOCTU ANL, He YAaN0Ch.

Xoxnataa 4yepHeTb.10.06.15 1. Ha BpeMeHHOM pas3nMBe Oro-BOCTOYHee €. YMPUKOBKA, cpean Herycrbix
3apocneit TPOCTHMKA HaWaeHo rHe3go ¢ 12 anuamu. CpeAHW nokasatenb A8 PacCMATPUBAEMOW
Tepputopun coctasnsaet 9,6 [1].

JNbicyxa. Bce 17 rHe3g 6b1nm o6HapyxkeHbl 07.05.2015 r. Ha 3a6o/104eHHOM HU3KHE y C. YMpuMKoBKa. Bce
rHes3za pacnonaraamcb COBEPLUEHHO OTKPbLITO Cpeau OTAENbHbIX KYPTUH Kambllwa, porosa MauM TPOCTHUKA.
KOHCTpyKLMA 1 pasmepbl rHe3g, 6b1an TUNUYHBIMKW S5 A@HHOTO BUAA.

BapmnabenbHocTb Knafok 6blia Xopowo BblpaxeHa M Konebanacb ot 3 o 14 awu. MpuyunHbl 3TOrO,
CKopee BCero, CBA3aHbl C Pa3HOBO3PACTHOWM CTPYKTypolh camok [2]. Hanbonee yacTto BCTpeYanucb KNaaku
¢ 6-12 aikuamun (76,5 %). CpeaHnit noKasaTenb NO BCEM KnagkamM cocTaBun 8,9 aliua, yTo MNOJIHOCTbIO
cooTBeTCTBYeT AaHHbIM 80-x rr. XX B. [1].

XoaynouHuK. Knagkun gaHHoro Buaa bbinm HaligeHbl Ha 5 Bogoemax: 07.05.2015 r. BAob 3a60/104eHHOM
HU3UHbI ¥ C. YupumkosKa, 15.05.15r. y 6onota Cyxoe paiioHa M. ymabaesa, 16.05.2015 r. no 6eperam o03.
MonoBMHHOE y c. YuctoBckoe TOro ke paioHa, 06.06.2015r. Ha 3ab00/I04EHHOM HU3UHE Y C. TOKyWK
Kbi3blnxkapckoro paiioHa u 10.06.15 r. Baoab pasnmea y c. YnpukosKa. Becero 38 rHespg, (Tabn. 1). U3 Hux 21
rHesgo ¢ 4 anuamn, 12 — c 3. CpeaHuidt nokasatenb coctasun 3,34 saliua. Xopowo npocsexkuBanach
0COBEHHOCTb: YeM MO3¥Ke CPOKU HAXOAOK KAafoK, Tem Bosiblle MX BefMYMHA, KOTOpas K Havany MIoHA
[OCTUTaeT XapaKTepHOol oA pacCMaTpPUBaEeMoro BmMaa.

bonbwoii BepereHHUK. 10.06.15r1. Ha cbipblX y4acTKax psgom c o3. [epepBaHHoe Kbi3blakapcKkoro
palioHa ob6Hapy»KeHa 1 KnagKa c AByms siiLlamu.

BapabuHcKan yaiika. 07.05.2015 r. Ha 3a60/104€HHO HU3UHE Y C. YNPUKOBKA HaNaeHo 3 rHesaa ¢ 3-ms
ANLAMM B KaXKAOM.
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AHHOTaumA. PayHa Ha3eMHbIX MO3BOHOYHbIX NpeAcTaBaeHa 267 BUAAMMU, OTHOCALLMMUCA K 24 oTpAgam 4 KNaccos.
OTmeyeHo npeobnafiaHnWe B 30HE MHOTO3TAXKHOW 3aCTPOMKM 3IBCUMHAHTPOMHbIX BMAOB. B 30He neconapkoB dayHa
Hanbonee NpnbAMKEHA K NPUFOPOLHON, XapaKTEPHOM ANA NOATAEKHON NOA30HbI B LLESIOM.

KntoueBble cnoBa: N03BOHOYHbIE, M/IEKONUTaOWME, NTULLbI, PENTUANKU, amdnbum.

LAND VERTEBRATA OF TYUMEN
S. Gashev
Tyumen State University, Tyumen, Russian Federation

Abstract. The fauna of land vertebrata is presented by 267 species relating to 24 orders of 4 classes. The prevalence
of eusinanthropik types is noted in the zone of multystoried building. In the zone of forest parks the fauna is mostly
approached to suburban, which is characteristic for a subtaiga subband in general.

Keywords: vertebrata, mammals, birds, reptiles, amphibians.

HasemHble NMO3BOHOYHble — He cucTemaTMyecKasa rpynna, B KOTOPYH BXOAAT NpeAcTaBUTenu YeTbipex
KnaccoB: 3emHoBoaHble (Amphibia), Mpecmbikatowmeca (Reptilia), Ntuubl (Aves) u MnekonuTatowme
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(Mammalia), aBnatoTcA BaXKHbIM 3/1IEMEHTOM HE TOJIbKO MPUPOLHbIX cucTem Boobue, HO M BMoreoueHo30B
ypb6aHM3MpoBaHHbIX TeppuTopmnin. OHU NpeacTaBaeHbl KOHCYMEHTAMM Pa3HbIX MOPAAKOB U UIPalOT BayKHYHO
po/sib B 3HEpreTMYeckMx npoueccax ypbOsKocUCTEM, a TaKKe B 3HAUUTE/IbHOW CTENeHW onpeaensatoT
CaHUTAPHO-3MNNAEMNONOTNYECKYIO CUTYaLLMIO B rOPOAaXx.

Bce 310 AenaeT coBeplleHHO HeobXxoaMMbIM U3yyeHMe BUONOrMYecKoro pasHoobpasmnsa sTon rpynnsbi.

MepBble uccnesoBaHus dayHbl pasHbiX KnaccoB (B MepByt oyepedb, NTUL) 3ToM cHOpHOW rpynnbi
Hayanucb ewe B XIX Beke ¢ pabot U.A. Cnosuosa [9], a 3aTem 6binn npogonkeHol B.®. lapnoHoBbIM B
nepeoit NonoBmHe XX BeKa [6]. B KOHLLe NPOLUIOrO CTONETUA HYXKHO OTMeTUTb paboTbl A.[. LWapoHosa [11],
C.H.Tawesa [2] u K.B.TparkaaHa [4]. OaHaKo KomnaeKcHble paboTbl No 6uonormyeckomy pasHoobpasumto
[onroe Bpema oTcyTcTBoBanu. lNepBoit Takon paboToit asunack ctatba C.IN. ApedbeBa ¢ coasTopamu [1], B
KOTOPOI 6blIM PacCMOTPEHbI BCE KAacCChl MO3BOHOYHbIX MBOTHbIX. B Hauane XX| Beka AaHHble no ¢dayHe
Ha3eMHbIX MO3BOHOYHbIX NTUL, T. ToMeHM 6bian 06o6ueHbl C.H. FaweBbiM B KONNEKTUBHOM MOHOrpadpuu,
NoCBALLEHHOW 3KON0rMKM ropoaa [5]. B ganbHenwem 3Tn AaHHble NOCTOAHHO nonoaHsaauce [7, 8, 10 u ap.].

Oblee 4MCNO BUAOB HA3EMHbIX MO3BOHOYHbLIX B dayHe r. TOMeHU, No-BUAMMOMY, HacuuTbiBaeT 267
Buaos (Tabn. 1).

Tabnuua 1.
dayHa HazeMHbIX NO3BOHOUYHbIX ropoaa TiomeHu

Knaccebl Konuuectso otpsaaos Konunuectso Buaos
Amphibia 2 5
Reptilia 1 4
Aves 16 231
Mammalia 5 27
Bcero 24 267

Ha Tepputopun r. TOMEHM B HACTOALLLEE BPEMA OTMEYEHO 27 BUAOB MAEKOMNUTAOWMX, NPUHALNEKALMX
K 5 otpagam [3, 5 n gp.]. B MHOrosTa*kHoM 3acTpoike 6€3yc/10BHbIMW AOMMHAHTAMM SIBAAKOTCA 3BCUHAHTPONMbI
(mbllWwb gomoBas, cepas Kpbica) — ux gonsa coctasnaset 89 n 11 % cooTBeTCTBEHHO. B YacTHOM 3acTpoiKe mx
yOenbHbIN Bec CHUKaeTca go 21 %, Toraa Kak pesko BO3pacTaeT 40/ CUHAHTPOMHbIX BUAOB (MbIlWb NosieBas,
noseBka o0bOblkHOBeHHass) — 71%. B napkax, CKBepax, Ha Knagbuwax OTMevaeTcs BbicOKana A0S
CUMHAHTPOMNHbIX BMAOB — 79 %. B neconapkax OHa CHWUXAeTCA: CUMHAHTPOMbl YCTYNalT MEeCTO «AUKUM»
aHTponodUAbHbIM BUAAM (pblxKasa U KpacHan nosieBku, bypo3ybKa obbIKHOBEHHan 1 ap.).

B Hayane Beka opHuTOodayHa r. TOMeHW HacyuTbiBana okono 170 suaos [5], B T.4. 37 ocegnbix, 105
rHe3gaWwmXcs, 7 Kovytowmx, 13 nponetHbix U 8 3aneTHbIX. Mpu 3ToM aHTPoNoduUIbHbIE NTULbI NPEACTaBAEHbI
56 BuAamu, a cMHaHTponHble — 8 Bugamn. CoBpemeHHas dayHa nTuy, r. TOMEHW MO AaHHbIM Pa3HbIX aBTOPOB,
0606weHHbIM M.HO. JlynuHoc, HacuuTbiBaeT oKoso 230 BMAOB NTWUL, CTAaTyC MHOMMX W3 KOTOPbIX eLle
NpeacTouT YTOYHUTb. ITO He 03Ha4yaeT 0b6s3aTeNIbHO, YTO B ropoAe NoABMAUCH HOBblE BMUAbI, XOTS 3TO TOXKe
BO3MOMHO B CBA3W C N3MEHEHUEM KAMMATA; B OCHOBHOM YyBe/IMYEHME CBA3AHO C NOABAEHMEM HOBbIX AAHHbIX
OT paclmparoLeroca Kpyra uccaegosaTenieil. B cBA3M C BbICOKOW CTeMNeHbld MOABUMHOCTM MNTUL, YETKOro
pacnpegeneHma no pasHbiM GYHKUMOHA/IbHbIM 30HAaM ropoda He OTMEeYeHO, XOTA B 30HEe MHOrO3TaXKHOM
3aCTPOMKM TaKKe Be/IMKa A0NA 3BCMHAHTPOMNOB (CU3bi ronybb, AOMOBbLIN BOpobeit).

lepnetodayHa TioMeHW, Kak cbopHaa rpynna, npeacTaBneHHas pentuanamu  (cobcTBeHHO
repnetopayHa) u amdubuamm (6aTpaxodayHa), TaKKe YBe/MUMBAET YUCNO BMAOB MO CPaABHEHMUIO
C Hayasiom BeKa [5] M K HacTosAwemy BpeMeHM HacyMTbiBaeT, COOTBETCTBEHHO, yXe 4 u 5 Bnaos. ObLwwan
TeHAEHUMA K NOBbILWEHUIO apUAHOCTU MEeCTOObUTaHUI B rOPOACKOM YepTe BeAeT K poCTy BUAOB PENTUAUN U
CHUXEHUIo Aonn amdpubuin B 0buem payHUCTUYECKOM CINMCKE HAa3eMHbIX MO3BOHOYHbIX.
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CTPYKTYPA KOMMNNEKCA YNEHUCTOHOMUX — BPEAUTENEN APEBECHO-KYCTAPHUKOBbIX PACTEHWUI
B YCNNOBUAX 3ENEHBIX HACAXAEHWUIA FPOAHEHCKOrO NOHEMAHbBA (BENIAPYCb)
B OLLEHKE TPO®03KONOMMYECKUX FPYNM NO TUNAM NOBPEXAEHUN
E.U. ThakoBsckas
IPOAHEHCKNI rocyAapcTBeHHbIN yHMBepcuTeT um. A. Kynansl, r. F[pogHo, Pecnybanka benapych
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AHHOTaumA. YneHUcToHorne-speamTenn Tpodo3KONOIMYECKM CBA3AHbI C APEBECHO-KYCTaPHUKOBBIMU PAacTEHUAMM B
YCNOBUAX 3€NeHbIX HacaaeHun MpoaHeHcKoro MoHemaHbsa. K HacToAwemy BpeMeHW B COCTaBe KOMMJIEKCa M3BECTHO
127 BMOOB YNeHUCTOHOrMX-BpeauTenen M3 6 otpagos, 21 cemeiictBa n 85 popos. Poga Stigmella Schrank., 1802,
Phyllonorycter Hiibner, 1822 u Eriophyes von Sieb., npegcrasneHHble 14, 11 n 10 BMgaMu coOoTBETCTBEHHO.

KnioueBble cnoBa: NoBpexaeHUs, YaeHUCTOHOrne, TpodoaKkoaornyeckue rpynnol, putodarm.

THE STRUCTURE OF THE COMPLEX ARTHROPODS PESTS ON WOODY PLANTS AND SHRUBS UNDER THE CONDITIONS
OF GREEN STANDS IN GRODNO PONEMAN REGION (BELARUS) IN THE ESTIMATION
OF TROPHO-ECOLOGICAL GROUPS BY TYPES OF DAMAGES
E.l. Hliakouskaya
Yanka Kupala State University of Grodno, Grodno, Republic of Belarus

Abstract. Arthropod pests are tropho-ecologically related to woody plants and shrubs under the conditions of green
stands in the Grodno Poneman region. The list of arthropod pests includes 127 species. They belong to 6 orders, 21
families and 85 genera. The genus Stigmella Schrank., Phyllonorycter Hiibner, and Eriophyes von Sieb are represented by
14, 11 and 10 species respectively.

Keywords: damages, arthropods, tropho-ecological groups of phytophagous.

3eneHble HacaXKAeHUA U AMCKPETHbIE NOCAAKM AEKOPATUBHbLIX PACTEHUN UMEIOT BaXKHOE 3CTETMYECKOE,
APXUTEKTYPHO-M/IAHUPOBOYHOE W  CAHWUTAPHO-TUTMEHUYecKoe 3HayeHue. Ocobyto 3HAUYMMOCTb  OHM
npuobpeTtatoT B ropoAckux ypboskocuctemax, rae TpaHCHOPMUPYIOTCH MOYTM BCE KOMMOHEHTbI NPUPOAHOM
cpeabl. BbICTpbIN POCT, AONTOBEYHOCTb U YCTOMUYNBOCTb AEKOPATUBHbIX APEBECHO-KYCTaPHUKOBbIX pacTeHWi, a
TaK¥Ke OTCYyTCTBME HEeobXoaMMOCTU B 0COBOM yXo4e M NMpuemax PasmMHOMKeHUA obycnaBanBaeT LWMPOKoe UX
NCNosb3oBaHWe B 3e/eHOM CcTpouTenbcTBe [1]. BmecTte ¢ Tem, NOCTOAHHOE paclWMPEHUE acCOPTUMEHTA
KYNIbTUBUPYEMbIX [APEBECHO-KYCTAPHMKOBbLIX pPacTeHMM 3a cyeT ¢oOpm, paHee OTCYTCTBOBABLUMX B
AEKOPaTUBHbIX M MHOTO TUNA HaCaXXAEHUSAX, BeAeT K U3SMEHEHMIO COCTaBa UX Y/IEHUCTOHOTUX-BpeauTenen.

3HTOMO-PUTONATONIOTMYECKNE UCCNeA0BaHNS NPOBOAUINCE B TeYEeHME BereTauMoHHbIX ce3oHoB 2016—
2017 rr. B ropoACKUX 3e/eHbIX HaCaxKAeHMAX Ha Tepputopun pogHeHCKoro NMoHemMaHbA — Ha TeppUTopumn
rr. F[poaHo, Cknaenb, Moctbl, Jlinaa v r. n. Mopo3oso [2]. 0606uieHne AaHHbIX NO TAKCOHOMWYECKOMY COCTaBY
No3BONISIET KOHCTAaTUPOBATb Ha/MuMe B COCTaBe FOPOACKMUX 3eNeHblX HacaxaeHwi komnnaekca 127 suaos
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Y/IeHUCTOHOTUX-BpeanTenen ns 6 otpanos, 21 cemelictea M 85 poaos, TPODGOIKONOTMYECKU CBA3AHHbBIX C
ApPeBECHO-KYCTapPHMUKOBLIMW PACTEHUAMM.

Bce yacTh gpeBecHO-KYCTapHMKOBbLIX PAaCTEHWUI, OT NoA3EMHbIX NOHEroB M KOPHEN 40 UBETKOB U NN0AOB,
MOryT nospexaatbca ¢uTodaramu. BusyanbHo Habaogaemble NpUM 3TOM MOCAEACTBMA ONPEAENATCA Kak
cneunduKon noaBepraroLLMXCs BO3LENCTBUIO OPraHOB CaMUX PACTEHUM, TaK U XapaKTepPOM NOBPEKAAOLLNX
aencrtenint putodaros [3]. LeneHanpaBneHHble WCCNAEAOBAHUSA MO3BOJIMAN BbIABUTb KPyr BpeautTeneu-
GUNNOBUOHTOB, MOBPENKAAIOLWMX NNCTOBbIE MAACTUHKM ApPEBECHO-KYCTAPHMKOBbLIX PacTEHW, M AWWb ABA
Buaa (Lachnus longirostris (Mordvilko, 1901); Contarinia tiliarum (Kieffer, 1890)) kaynobuoHTta [4],
obuTalOWMX HA YepellKax JMCTOBbIX MNACTMHOK M Ha BETBAX pacTeHui. Hambonee pasHOo6pasHbl
MeXaHWYecKMe MNoBpeXAeHUA ucTbeB (rpbisywmne w  cocywme outodarn), rannoobpasosaHue U
MUHUpOBaHKe [5].

OCHOBY KOMMJIEKCA YJIEHUCTOHOTUX-BpeauTene COCTaBAAT TepaTPopmupylolmMe U MUHUpPYOWMe
duTodarn, pona Kotopbix B obuwem Buagosom boratctee coctasnsetr 47 % un 42 % cootseTcTBEHHO. [ons
cocywmx (6 %) m rpbisywmx (5 %) ¢mutodaros HeckonbKo meHblle. M3 naykoobpasHbix ¢payHbl [pogHEHCKoro
MoHemaHba GOPMUPYIOT PA3ANYHOTO TMUMA TepaTOMOpPdbl Ha APEBECHO-KYCTAPHMKOBLIX pacTeHuax 25 Bnaos
rannosbix Knewen (Arachnida: Acariformes). BupgoBoe 6oratctBO TepaTGOPMUPYIOLLMX HACEKOMbIX
npeacrasneHo 35 Bugamu, U3 KoTopbix 12 BUAOB ABYKpbINbIX (Insecta: Diptera), 11 BUAOB reMUNTEPOUAHbIX
Hacekomblix (Insecta: Hemiptera) n 10 BnaoBs nepenoH4YaToKpbinbix (Insecta: Hymenoptera). Mo uncny Buaos
npeobnagaetr cemenctso Komapos-rannuy (Cecidomyiidae) — 12 Bupos. CemeictBa Tau-nemournabl
(Pemphigidae), opexoTtBopku (Cynipidae) n HacToswme nuannblumkm (Tenthredinidae) HacunTbiBatoT 8, 6 1 4
BMAA COOTBETCTBEHHO. Taun-xepmecsl (Adelgidae), nuctobnowku (Psyllidae) v tan (Anoeciidae) manoumcneHHsbl
W npeacTtasaeHsl 1-2 Bugamu.

K MuHupytowmm dutodaram-speautenam oTHocATcA 53 BMaa M3 BCex 3aperMcTpyMpoBaHHbIX Ha
uccnenoBaHHon Tepputopuun. Hambonbwee umcno, 17 BMAOB, OTHOCUTCA K CEMEWCTBY MOIN-NECTPAHKM
(Gracillariidae). Monu-mantotku (Nepticulidae) npeacrasneHsl 14 sBugamu.

MpomeKyTo4yHOE MNOJIOKEHUE MO YMUCAY BUAOB 3aHMMAIOT HacToAwMme nuannblwmku (Tenthredinidae),
MUHUpytlowme myxu (Agromyzidae) n uyexnoHocku (Coleophoridae), HacuuTbiBatowme no 9, 4 u 3 Buaa
COOTBETCTBEHHO. M3 cemencTB KpoxoTKu-monu (Lyonetiidae), Kpusoycble monu (Bucculatricidae), mnHHO-
yexnmkoBble moau (Incurvariidae), ogHouBeTHble Moan-muHepbl (Tischeridae) w 3natku (Buprestidae) nvuwb
1-2 BUAa MUHUPYIOT APEBECHO-KYCTaPHMKOBbLIE pacTeHUs.

N3 8 BnaoB cocyuwmx ¢dutodaros, 5 BUAOB NPUHAANEKUT K CEMeNCTBY HacToAwmx Then (Aphididae).
Cpean Tnen-xepmecos (Adelgidae), Ttneit-naxHua (Lachnidae) n nosxHowmtoBOK (Coccidae) K cocywmm
dutodaram oTHocuTca no 1 smay.

Mpbisywme o¢uTodarn-speamTenn HacuuTbiBaloT 4 BMAA M3 CEMENCTBA HACTOAWMX MNUAWIbLMKOB
(Tenthredinidae) w 2 BuAa w3 KyKoB-AONTOHOCWKOB (Curculionidae). Hambonblumm 4ucnom BUAOB
XapakTepusytotca poabl Stigmella Schrank., Phyllonorycter, w Eriophyes von Sieb., npeactasneHHble 14, 11 n
10 BMAAMM COOTBETCTBEHHO.

YneHUCToHorMe-BpeanuTenn otmedeHbl Ha 37 TaKCOHaX APEBECHbIX M KYCTapHUKOBbLIX pacTteHun, 117
BMAOB PpuUTODAroB BbiiBAEHbI TO/ILKO Ha APEBECHbIX PacTeHusAx. Hanbonee 3aceneHHbIMU YNEHUCTOHOTMMU-
BPEAUTENAMM APEBECHBIMU PACTEHUAMM B TOPOACKUX 3€/1EHBIX HACAKAEHUAX M MPUTOPOLHOMN 30HE ABAAIOTCA
ay6bl (17 sugos), avnel (14 Buaos), Tonona (11 snaos) u usbl (5 Buaos).

CTPYKTypa KOMMN/IEKCA YEHUCTOHOTUX-BpeauTenen onpeaeneHa B 3HauuMTeNbHOM cTeneHu. He
UCKAtOYaEeTCs 06HapyKEHWE HOBbIX BUA0B B PEFMOHE, B TOM YMC/E U B XOA4E PacLIMPEHUA X NEPBOHAYANbHbIX
apeanos.

UccnepoBaHWe BbIMOMIHEHO B PaMKaxX Hay4YHO-UCCnenoBaTeslbCKoM paboTbl «M3meHeHUs coobluecTs
¢$oHOoBbIX BUAOB dUTOdaros-speanTenein ApeBeCcHO-KYCTapHUKOBBIX pacTeHuii ypboueHo30B poaHEeHCKoro
MoHemaHbA B pe3ynbTaTe MHBA3MOHHbIX NPOLECCOBY.
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AHHOTauuA. PaccmaTpuBaeTca MHGOPMaLUUA O COBPEMEHHOM COCTOAHUM OPHUTO KOMINAIeKca T. MeTponasnoscKa.
MpuBoAATCA AaHHbIE NO YNCIEHHOCTM, MPOCTPAHCTBEHHO-BUA0BOM, CE30HHOM M 39KOI0rMYECKOMN CTPYKTYPE NOoNyAaumi nTu,
yp6aHn3npoBaHHOM TeppuTopum r. MeTponaBioBcKa

Kntouesble cnosa: r. [leTponasnoBcK, NTULbI, 06UAMe, 3KoNOrMYecKme rpynnbi.

THE CURRENT STATE OF THE AVIFAUNA OF PETROPAVLOVSK
I.A. Zuban, V.S. Vilkov, M.N. Kalashnikov, E.I. Romanenko
M. Kozybaev North Kazakhstan State University, Petropavlovsk, Kazakhstan

Abstract. The information on the current state of the ornitho complex in Petropavlovsk is regarded. The data are
presented on the abundance, the areal-species, seasonal and ecological structure of the birds in the urbanized territory of
Petropavlovsk.

Keywords: Petropavlovsk, birds, abundance, ecological groups.

Mpouecc ypbaHM3aLMM B HACTOALLEE BPEMSA WAET CTPEMUTENbHbIMW Temnamu. YBe/MYMBaeTCs
KOJINYEeCTBO TrOpOA0B, PacCTyT MX pasMepbl, NOABAAKTCA OrPOMHbIE MErano/inCbl, PaAcTeT YUCAEHHOCTb
ropoAcKkoro HaceneHua. Buammo, B Hepanekom 6yaywem ypbaHM3MPOBAHHbIE TEPPUTOPUM  CTAHYT
npeobiagatronMMmn Ha NpeobpPa3oBaHHbIX Ye/I0BEKOM 3eMAsX. [TULbI, HApPAAY C APYTUMU OUKUMU KUBOTHBIMMU,
B ropofax W3gaBHa COCEACTBYHOT C YE/IOBEKOM, ABAAKOTCA HEOTbEMJ/IEMOM YacCTblo FOPOACKUX BuoreoueHo30B.
MHorMe 13 HUX CMOrMIM YCMELHO MNPUCIOCOBUTBCA K MKU3HW B 3TUX YCAOBUAX W BblpaboTann uenbii psag
afanTMBHbIX YepT 3KoaorMn. HekoTopble BWAbI TOMbKO HAYMHAKOT OCBaMBaTb FOpPoA, Apyrve, npexae
MHOTOYUC/IEHHbIE, — MOCTEMEHHO WcYe3atoT. YUCNEHHOCTb TOPOACKMX MOMYNAUMM OTAENbHbIX BUAOB MTUL,
YBE/IMUYNNACh HACTO/IbKO, YTO BO3HMKaeT HeobxoaMmocTb B ee perynsumu. [osTomy u3lyyaTb roOpoACKUX MTULL
HeobxoAMMO, NPeXKAe BCero, C NPaKTUYECKOoM ToUKM 3peHuns [1].

3a nocnegHne 50 netr Ha Tepputopum ropoga [leTponaBnoBcka B npegenax CoOBPEMEHHOM
aAMMHUCTPATUBHOM FPaHMLbl 3aperncTpmpoBaHo npebbiBaHne 144 BMAOB NTUL, OTHOCAWMXCS K 14 oTpagam,
yTo cocTasnseT 49,6 % Bnaos ot payHbl CeBepo-KasaxctaHcKol obnactn[2]. M3 144 snaos ntmuy, — 123 Buaa 6bian
OTMeYeHbl aBTopamMn B TeyeHue nosesbix paboT B 2013—2016 rr., ocTanbHble — 21 BMA, BKAKOYEHbI B CMMCOK Ha
OCHOBaHMM HabAoAeHWI aBTOPOB B NpeablayLupe roabl.

Mo xapaKTepy npebbiBaHMA NTULbI, OTMEYEHHbIE Ha TEPPUTOPUN FOPOAA, PACcNpPenenatoTca Caeayowmm
obpasom: 6onblue nonosuHbl — 79 Buaos (54,5 %) rHespsaTca [3], ewe 14 suaos (Buteo buteo, Falcosub buteo,
Falco vespertinus, Botaurus stelaris,Perdix perdix,Chlidonias leucopterus, Actitis hypoleucos, Larus canus,
Dendrocopos minor, Lanius collurio, Acrocephalus agricolla, Phylloscopus collybita, Pamirus biarmicus) —
NnpPeanoNoXUTeNbHO rHe3aALWMeCA BUADI.

Ha nponerte Bctpevaetca 101 sug, uam 70,1 % dayHbl ntuy, MNeTponaBnoBcka, 12 BMAOB ABAAIOTCS
NeTyWnMMKN, T.e. He THe3ZAWUMUCA B Fopode, HO BCTPEYAWMMUCA B THE340BOE BPEMA WU
NPUNETAIOWMMM B TOPO Ha KOPMEXKKY, NogobHO uanasm, 6aknaHy, HEKOTOPbIM BUAAM YaeK. 3UMYHOLUMK,
T. €. BCTpeYalMMnNCa B 3MMHKNI nepuog, asnatotca 29 (20,8 %) snaos, 2 BUOa — 3aneTHble, T. €. PeAKO U
HeperynapHO NoABAAKOLWMECA Ha TEPPUTOPUM Fropoaa.
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OcHoBy OpHUTOdAYHbI COCTaBAAOT BOPOObMHOOOpPasHble — 62 (42%) BuAa, prKaHKoOOOpasHble
npeacrasneHbl — 22 (15,2 %), cokonoobpasHole — 14 (9,6 %), ryceobpasHble — 17 (11%), anctoobpasHble — 3
(2 %), »ypaBneobpasHbie — 4 (2,8 %) BUAAMM, OCTaNbHbIE OTPAAbI — HEBObWKMM Ynucaom Buaos (ot 1 go 5,
nnn 17,4 % Bcelt opHuTOdayHbl ropoga). Cpeau rHesgawmxca ntul npeobnagaroT: BopobbMHOOOpPasHble
(43,4 %), ryceobpasHble (15,2 %), prkaHKoobpasHble (10,1 %). Ha nponete npeobiagatoT npeacTaBUTENN STUX
e 3 OTpALOB, a TaKXe CoKosnoobpasHble. Mpynnbl NETYOWNUX U 3aneTHbIX MTUL, NO TaKCOHOMMUYECKOMY
pa3Hoobpasnio npeacTaBaeHbl 8 oTpAgamm, BTopas — 6.

dayHa nTML ropofa BecbMa HEOAHOPOAHA MO CBOEMY MNPOMUCXOXKAEHWIO. BOAbLIMHCTBO BMAOB,
BCTPEYAIOLWMXCA HA ero TEPPUTOPUM, ABAAIOTCA TpaHCNANeapKTaMu (LUIMPOKO pacnpoCTpaHeHHble B Npeaenax
ManeapKTuku suasbl) [4].

Mo 3KoNOrMYEeCKoM CTPYKTYpe NTULLbI, OTMEYEHHbIE B YepTe ropoaa, AeNATCA Ha YeTblpe rpynnbl: 4eHAPobUbI,
JMMHOOUABI, Kamnodunbl, cknepodunbl [5]. Hambonee pasHoobpasHbl AvMmHOoGUAbI (57 BUAoB, uam 39,7 %) m
aeHapoounbl (65 Buaos, nam 44,9 %), octanbHble 14 Buaos (9,8 %) asnaloTca Kamnodunamu, ele 8 suaos (5,6 %)
OTHOCATCA K CKNepodUNbHOM rpynnmnpoBKe.

Camble MHOrOYMC/IEHHble [Be 3Ko/i0orMyeckue rpynnbl (geHAPoPUAbl M NUMHOGUABI) M3HAYA/bHO
oT/M4anuce 60abWMM BUAOBbIM pasHoobpasmem B 061aCTM, a CO34aHME WCKYCCTBEHHbIX BOLOEMOB
N necoHacaxaeHuin B lNeTponaBnoBCKe W 3a ero npeaesnamu MO3BOAMAO MPOHUKHYTb B ropog MHOMMM
necHbim Buaam (Folcosub buteo, Dendrocopos major, D. minorv D. sleucotos, Picus camis, Garrulus glandarius,
Parus caeruleus, P. major, Chloris chloris v ap.) n ntTuuam BoaHo-6on0THOro Komnnekca (Gallinula chloropus,
Fulicaatra, Podiceps grisegena, Cygnus olor, Netta rufina, Larus ridibundus, Sterna hirundo v gp.).

PasHoobpasune cknepodunos B CeBepo-KasaxcTaHCKoW o06aacTv B npowsiom 6bi10 HeBenuko [7], uto
CBA3bIBAETCA CO CMOPAAUYHOCTbIO PACNPOCTPAHEHWA HeobXoAUMBbIX ANs WX rHe3aoBaHWA 6uoTonos —
oBparos, 06pbIBOB U cKan. O4HAKO BbICOKAA 3KONOMMYECKas NAaCTUYHOCTb MHOTMX M3 HUX (Falcotinunculus,
Apus apus, Hirundorustica, Sturnus vulgaris v gp.) No3BoAKNAa UM MPOHUKHYTb B TOPOA, PacroOfIOXKEHHbIN B
NIecoCTenHom 30He, 1 YCNeLWwHO 0CBOUTb Pa3/INyHbIe CTPOEHUA U COOPYKEHUA B HEM.

KamnodunbHaa rpynnupoBka 6epHa. [aHHaa cuTyaumsa cBA3aHA C YMNPOLLEHHOCTbIO 3KO0TMYECKOM
CTPYKTYpPbl PAaBHUHHbIX TPABAHUCTbIX MECTOOOUTAHUMN, MX HU3KOMN 3KONOMMYECKON EMKOCTbIO U M3HAYasibHO
HEeBbICOKMM BWAOBbIM pPasHoobpasvMem Kamnoounos. Kpome Toro, KamnoduabHaa rpynnupoBKa ABAAETCS,
noXanyn, camMon ysa3BMMOWN B ropoge, rae BbiCOK GaKTop 6ECnoKOMCTBa M NMOCTOAHHO COKPALLAOTCA MecCTa,
npuroaHble 4aa Ux 0bUTaHMA. ITa IKOJIOrMYECKan rPyNNMPOBKa reTeporeHHa No CBOemy CocTaBy, B FHE34,0BOM
¢dayHe [MeTponaB/iioBCKa OHa NpeAcTaBieHa TUMNUYHbIMK cTenHbiMKu (Alauda arvensis, Coturnix coturnix),
nyrosbiMmu (Crex crex, Motacilla flava) v pagom apyrnx BUAOB, MPOHUKAOWMMU NMPEUMYLLECTBEHHO TO/IbKO Ha
OKpauHbl ropoaa.

Cpeam nponeTHbIX NTUL, Npeobnagator AMmHodunbl (18 Buaos, uam 50 %), 4To, HECOMHEHHO, CBA3AHO C
reorpadmyeckMm pacnosioXKeHMem ropoga W, B YacTHOCTM, 6M30CTbIO ero K pycny Mwmma, no Kotopomy
NPOXOAAT MOLLHble MWUIPaALMOHHbIE NMYTM OKOJIOBOAHbLIX M BOAOMNABAKOWMX NTUL,. HECKoNbKO MeHblue Ha
nposiete BCcTpeyaeTca geHapodunos (17 snagos, namn 47,2 %). Lons kamnoduaos n cknepodmnos coctaBnser
0% 1 2,8 %, COOTBETCTBEHHO.

3umytowaa opHuTodayHa Ha 93,3 % coctouT U3 ageHgpoodunos (14 supgos), BTopas Aons obpasosaHa
cknepodunamm (6,7 %), YNCcno KOTOPbIX NO CPAaBHEHUIO C rHe340B0OM dayHOM COKpalLaeTcs B 8 pas.

AHanu3 pacnpegeneHna opHutodayHbl r. MeTponaBnoBcka No rpynnam obuausa mnokasan, yuto cpegu
rHe3aAWwMXca NTuy, Hanbonee Bennka AonAa obbluHbIX BUAOB (46,8 %), AONA MHOMOYMCAEHHbIX COCTaBAAET
23 %, manoymcneHHbIx n pegkux 36,7 % n 2,5 % cooTBeTCTBEHHO.

Cpeam nNposieTHbIX MTUL, OKOMO MonoBuHbI (41,6 %) COCTaBAAKOT MasouYUCNEHHble BUAbl. [ons
MHOTOUYMNC/IEHHbIX BUAOB HEBE/IMKA U COCTaBAAET AnWb 16,7 %. Cpeam 3umyloLLmMX NTUL, TakxKe npeobnagatot
MaJioumcsieHHble BUAabI (66,7 %).

BuaoBoM cocTaB NTUL, HacenAwwmux ropos, B Te4eHUe roga He oAMHaKoB. Hanbonbluee yncno suaos
OTMEYEHO Ha TeppPUTOPUMN roposa BO BPEMS CE30HHbIX murpaumii (113 B BeceHHUI nepuog 1 121 B neTHe-
oceHHuI). MeHbLle Bcero HabatogaeTca B 3MMHUIN nepuog — 29.

Takmm o6pasom, opHuTodayHa r.[lleTponaBnoBcKa oOTAMYaeTcs 6oablwMm pasHoobpasvem. Ee
dopmupoBaHMe elle NpoaosKaeTca. HeCOMHEHHO, CO BpeMeHeM B CMMCKE MTUL, ropoda MoABATCA HOBble
Buabl. O6 3TOM CBMAETE/NbCTBYIOT HAXOAKM psda HOBbIX BMAOB — Pinicolae nucleator v Loxia leucoptera
[8; 9],caenaHHble B 20132015 rr. 1 He BKAOYEHHble Hamu B paboTty. OgHaKko oTmeyeHHoe npebbiBaHUe 3TUX
NTUL, Ha TEPpPUTOpPUM Fopoda MMEET C/AyYalHbIM XapaKTep, a MX posb B GOPMMUPOBAHMU OPHUTOGdAYHDI
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HEeBEJ/INKa. r|03TOMy BHeECeHME UX B CMUCOK OpHMTOd)HYHbI r. neTpOI'IaBJ'IOBCKa Cyuw,eCTBEHHO HEe WU3MEHUT

npueeaeHHble Bbllle XapaKTepUCTUKN.
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3KOJIOMMYECKUIA AHANTN3 USMEHYMBOCTU PUCYHKA HALKPbIZILEB PYRRHOCORIS APTERUS
B PETMOHA/IbHOW CUCTEME BUOUHAUKALUU
A.P. Unbacosa’, A.B. MenbHuKoBa’
! KasaHcKuit pesepanbHblii yHUBepcuTeT, 1. KasaHb, PO;
2 NHCTUTYT Nnpobaem 3konormmn n Hegponoao3oBaHua AH PT, r. KasaHb, PP
1Lie4ka_101 @mail.ru, zd.bugensis@mail. ru

AHHOTaumsa. MpoBeaeHa BUOMHAMKALMOHHAA OLEHKA COCTOSHUA OKPYKatoLLen cpelbl Mo XapaKkTepy USMEHUYUBOCTH
MeNIaHNM3NPOBAHHOTO PUCYHKA HaAKpblAbeB Knona-congatuka (Pyrrhocoris apterus (Linnaeus, 1758) u onpegeneHsbl
Bapuauui, KOTOpble pPacnpoCTpaHeHbl B MONYAAUMAX, WCMbITbIBAOWMX PA3/IMYHBIA  YPOBEHb AHTPOMOrEHHOro
Bo3aeicTeus (AB).

KnioueBble cnoBa: 6MOMHANKALNA, KNOMN-CONAATUK, PUCYHOK HAZKPbINbEB, UISMEHUYMBOCTb, OKPY*KaloLLLas cpesa.

ECOLOGICAL ANALYSIS OF THE VARIABILITY OF ELYTRA PATTERN OF PYRRHOCORIS APTERUS
IN THE REGIONAL SYSTEM OF BIOINDICATION
A.R. I’'yasova’, A.V. Mel’nikova’
!Kazan Federal University, Kazan, Russian Federation;
?Research Institute for Problems of Ecology and Mineral Wealth Use of TAS, Kazan, Russian Federation

Abstract. The bioindicative assessment of the state of the environment based on the nature of the variability of the
melanized figure of the elytra of the bedbug-soldier (Pyrrhocoris apterus (Linnaeus, 1758) is carried out and the
variations that are prevalent in populations experiencing different levels of anthropogenic impact (AB) areidentified.

Keywords: bioindication, bug-soldier, elytra pattern, variability, environment.

MepcrneKkTMBHbIM NOAX0A0M B U3YYEHUMN SKONOTUUYECKON CUTYaUMKN B PErMOHE ABASETCA OLLEHKA KayecTsa
cpeabl C MCNOb30BaHMEM MoKasaTesneil CcTabuabHOCTU-HECTabUAbHOCTM pPa3BUTUA BUAOB-UHAMKATOPOB.
OnpegeneHne GeHOTUMMYECKOrO Pa3HOO6pPasmMA KMBbIX OPraHU3MOB ABAAETCA OAHMM W3 COBPEMEHHbIX
B6UNONHANKAUMOHHBIX MeToA0B. OBbEKTOM A8 TaKUX MCCNeAO0BaHUIM cYMTAeTCA KAOM-conaaTtuk Pyrrhocoris
apterus (Linnaeus, 1758) u3-3a MX LUMPOKOro PacnpOCTPaHEHMS, MacCOBON BCTPEYAEMOCTU, XapaKTepHOro
nonAnmopdusma OKPacKM M PUCYHKOB Tesfa B 3aBUCMMOCTM OT 3KO/IOTMUYECKOTO COCTOAHUA MecTa 0buTaHus.
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TaK ke BaKHbIM MHAMKALMOHHBIM NPU3HAKOM ABAAETCA U CTeneHb aCMMMETPUM PUCYHKA MOKPOBOB wU/nan
NPOLEHT aCMMMETPUYHbIX ocobein [1-3].

[aHHbIn meTon BMOMHAMKALMM MO XapaKTepy U3MEHUYMBOCTU PUCYHKA HaaKpblibes (B) P. apterus 6bin
MCNo/sb30BaH MPW OLLEHKe KauyecTBa cpedbl ManmbixKckoro palioHa Kuposckon obnactm B8 2016rT. Ons
NpoBeAeHMA WUCCNef0BaAHUM OblM  OCYLLECTBEHbI MONYAAUMOHHbIE BbIOOPKM KaOMa Ha 6 CTaHUMAX C
pas3nMyYHbIM YPOBHEM aHTponoreHHoro Bosgenctems (AB): Ne 1 — neconocagka, Ne 2 — neconosioca y Tpacchl
Batckme NonsHbl-Kupos (P-169; > 60 m), Ne 3 — 6eperoBan 30Ha p. Batka, N2 4 — ueHTp r. ManmbixK, Ne 5 —
Yy4acToK y ManmbIXKCKOro macno3asoza B ¢. KainHuHo u Ne 6 — y achanbToBoro 3asoga. O6vem BbIGOPKM Ha
Karkaou ctaHumm coctasun 100 ocobeir. Mpu BbINOAHEHUM UCCAEAOBAHUN WMCMONL30BAH KOMMIEKC
obLWenpuHATbIX METOAMK, BKAKOYAKOWMX NoneBble uccnenoBaHua, cbop M KamepanbHylo o06paboTky
maTtepuana [4-6].

B pe3synbTate nNpoBeAeHHbIX WUccaefoBaHW Obliv BblaeneHbl Bapuaumm mopd pPUCYHKA MNOKPOBOB
HagKpblanii Knona — B1, B2, B10, B12 n B18. Takxe Obina BblaBAeHa HoBaa mopda, nmetowan dopmy
OKpYr/I0ro NATHa B BUAE NPaBUAbHOM Kanan ¢ HeboNbLION BbleMKOM c/ieBa M 0603HaYeHHasa Hamu Kak B-0
(pwnc. 1).

0@ 1§ 0@ 0@
32 @ B8 @

Puc. 1. BbinBneHHble GpeHOTUNUYECKNe BapuaLmii pPUCYHKa NOKPOBOB HaZKPbIINIM KONa-conaaTmKa
P. apterus B8 ManmbirKckom paiioHe B 2016 r. [1] n HoBasa mopda B-0

[aHHaA Bapuauma sanemeHTa obHapy)KeHa Ha BCeX UCCNeA0BaHHbIX CTAHUMAX, OAHAKO 6blan BbifBAEHDI
CYLLECTBEHHbIE pasMuunsa B nx obmuamn. Hanbonee mHorounciaeHHoimm mopdamm 6binun B1, B2, B-0, KoTopsble
3adMKCMpPOBaHbl Ha BCeX MUCCaedyeMblx CTaHumax. CneayeT OTMETUTb, YTO BCE YKasaHHble Bapuaunm mopd
PUCYHKa NOKPOBOB HAZKPbIINM KNona Hblnun BbiABAEHbI Ha cTaHUMK Ne 6.

Mokaszatenem HebAArONPUATHON 3SKONOrMYECKOM OOCTAaHOBKM aHAM3UPYEMbIX COOBLLECTB MOXKET
NOCNYXUTb YBE/IMYEHME YACTOT BCTPEYAEMOCTU AaCMMMETPUYHOTO NPOSBAEHUA BunaTepasbHbiX NPU3HAKOB
PUCYHKa HapKpblavi. PacyeT cpefHer 4acToTbl BCTPEYAaEMOCTM BapUaLMM Ha McCaefyeMblX CTaHUMAX
MoKasan, YTo OCHOBHaa macca ocobelt BbIbOpKM umeeT Bapumauuo Bl (70 % — ana nesoro u 61 % — ans
npaBoro HaaKkpbiaba). Ons Bapuaumm B2 3T e nokasatenm coctasunmn 14 n 13 % cootsetcTBeHHO. Toraa Kak
Bapuauuns B-0, HaNpoTMB, oTMeYeHa y ocobeil Ha NpaBOM HaZKpblibe ¢ bonblen yactoTon (16 %), yem Ha
nesom (11 %). Bapmaumm B10 n B18 BcTpeyaroTca y e4MHUYHbIX 3K3eMNAAPOB, a B12 6bin BbiABAEH TO/bKO Ha
NnpaBoM HagKpblibe y 3 nososo3penbix ocobelt, oTobpaHHbIX Ha cTaHuuKM Ne 6. B xoae aHann3a NOAYYEHHbIX
OaHHbIM 6blna BbiABNEHA BapuabenbHOCTb Mopd P. apterus Ha pasHbIX CTaHLMAX, KOTOPble OT/IMYANUCH
COBOKYMHOCTbIO 3KO/IOrMYECKUX GPaKTOPOB U CTENEHbIO aHTPOMNOreHHOTO BMeLLATe1bCTBA.

WUTaK, BO BCex mecTax cbopa NMHUN aCUMMETPUU CMELLAIOTCA B CTOPOHY Mopdbl B1, n B 60NbLUMHCTBE
CAyyaeB JIMHUK AOMUHUPYoWUX mopd (B1, B2 v B-0) NnpakTMYECKU HaKNaablBatoTca Apyr Ha Apyra. Takxe
6blna BbiABAEHA HEKas CTabMNbHOCTb B PacnpocTpaHeHun mop¢. HanmmeHbluiee YMCNO HOCUTENEeN pPasHbIX
BapuaLmii pUCYHKa (B) Ha NeBOM M HA NPAaBOM HAaAKPbINbAX 0OHAPYKeHO Ha cTaHumm N2 1 (6 %), Torga Kak Ha
OPYTrUX CTaHUMAX HapyLLeHMEe CUMMETPUN PUCYHKA HagKpblauii Habatoganuce y Knonos B npegenax 10-16 %.

Takum o6pasom, 6bina obHapy)KeHa 3aBUCMMOCTb MEXKAY OnpefeneHHbIM COYeTaHMEM Bapuauuia
pPUCYHKa NOKPOBOB M YPOBHEM aHTPOMOreHHONO BO3AENCTBMA Ha aHaIM3NpPyeMble NONYAALUMN.

Mpu cpegHem aHTPOMNOreHHOM BO34ENCTBMM B NOMNYAALMOHHbLIX YMCA0 Bapuaumm mopdsbl B1 coctasuio
49 % — 81 %. Toraa Kak nokasatenem c1aboro aHTPONOreHHOro BO3AENCTBUA UCC/IeAyeMblX CTaHUNIN ABAAETCS
4YMCNO BapuaLMM PUCYHKa HaaKpbianii B1 83 %.

PacnpocTpaHeHHOCTb OTAE/NbHbIX MOP PUCYHKA NMOKPOBOB B UCCAEAO0BAHHbIX MOMNYAALMAX PAa3INYaNUCD
TEPPUTOPMANbHO, TaK KaK ypoBeHb GAYKTyMpylowen acMMMeTpUMM BO3pAcTaeT Mpu  YBENUYEHUU
aHTPOMOreHHoro npeccuHra. Mo AaHHbIM aHa/iM3a M3MEHYMBOCTM PUCYHKA MOKPOBOB P.apterus oueHKa
KayecTBa cpegbl WUCCNeayemblXx TeppuTOpu BapbupoBasa OT «cnabol» [0  «cpeaHen»  cTeneHu
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aHTponoreHHoro BosgencTeuns. O4HAKO B LLEe/IOM, 3KON0TMYeCcKoe coCToaHMe ManmbliXKCKoro parioHa B 2016 .
Ha pacCMaTPMBAEMbIX CTAHUMAX MO M3MEHYMBOCTU PUCYHKA HaAKpbinbeB P.apterus xapaKTepuM3oBanocb

cpeaHVM YpOBHEM aHTPONOreHHOro BO34eNCTBUSA.
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AHHOTauma. B paboTe npuBeneHbl pesynbTaTbl UCCAEAOBaHMI MaKpo300beHTOCca 03epa XaHTO B OKPECTHOCTAX
ropofa HoAabpbCK C LEefblo COCTaBNEHUA PEeKOMEHAAUMIA NO PeKynbTUBALMKW AAaHHOTO BOAOEMA KaK peKpeaLMoHHOM
30HbI FrOpoAa.

KnioueBble cnoBa: Makpo3006eHTOC, 03epo XaHTo, AMano-HeHeuknii ABTOHOMHbIN OKPYT.

MACROZOOBENTHOS OF LAKE KHANTO THE CITY OF NOYABRSK
A.S. Krasnenkol, A.S. Pechkinz, P.l Semenyuk3
Scientific centre of Arctic research, Nadym, YNAO, Russian Federation

Abstract. The paper presents the results of the research of the macrozoobenthos of lake Khanto near the city of
Noyabrsk with the aim of drawing up recommendations for remediation of this lake as a recreational area.
Keywords: macrozoobenthos, lake Khanto, Yamalo-Nenets Autonomous Okrug.

Mmpponorua o3ep cesepa 3anagHoit Cubupwu wmsydeHa A[OBONALHO cnabo, B HONbLIMHCTBE CAy4vaes
HabntoaeHUA ABNAIOTCA 3MU30AMYECKUMU U TOYeYHbIMU. Manble 03epa B HOMBLIMHCTBE CAy4yaeB ABAAIOTCA
YacTbto 6ONOTHbIX CUCTEM, YTO OKa3bIBAaeT Ha HUX CBOE BAMAHWE, KaK B TMAPO/OMMK, TaK U B BUAOBOM COCTaBe
6uoTsbl [1; 6].

B ceHTAbpe 2017 roga Hamu 6bln OTOBpaH pAn KOMMAEKCHbIX Npob, oTbupanace Boga M AOHHble
OT/IOXKEHMA  HA  XMMMYECKMI aHanu3 U cofepaHuve TAXKeNblx MeTannos, 6bliv  oTob6paHbI
rmapobunonornyeckme npobol 6eHToCa N MXTodayHbl, KaK ANA U3YYEHNA TAKCOHOMUYECKOrO COCTaBa, TaKk U AnA
onpeaeneHna NOANOTAHTOB B TKaHAX. B npubperkHoi 30He 6blin 0TobpaHbl NpeacTaBUTENN BbiCLLEN BOAHOWN
pacTUTeNbHOCTM W NPOBeLEHO onmcaHne 6eperoBoi 30HbI (puc. 1).

Lenbto Hawewn paboTbl ABAANACL OLLEHKA COCTOAHMA BOAOEMA.

fmoponorMa o3epa, CTPOEHME JAHA M OnNucaHWe 6eperoBoi JIMHUM  KpPOMe COBCTBEHHbIX
nccnenoBaTenbCcKMX paboT onmnparoTca Ha otyeTbl 3A0 «ANTMIP» 1993 r. 1 OAO «HUMW H» 2008 r.
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Puc. 1. Touku otbopa npob Ha o3epe X

Osepo XaHTo HaxoamuTca B 1,5 KM K ceBepo-3anagy oT ropoaa Hoabpbcka, Myposckoro paiioHa AHAO.
Mnowaas 3epKana BoAbl HA MOMEHT UCCNeOBAaHNA COCTAaBAACT OKOIO 2,3 KM’. O3ep0 NPOTOYHOE NPUHUMAET
OT 04HOTO (B Nepuoa uccieaoBaHus) 4o YeTbipex 6e3bIMAHHbIX PyYbeB (BECEHHEE — IETHUI Nepuos), a TaKkKe
MHOKECTBO Me/IKUX BOAOTOKOB HebobLwoM (40 50 M) ANKHbI.

BO/NbLWMHCTBO BOAOTOKOB BMaZatoT B 03€PO C BOCTOMHOTO, OXKHOIO U 3anagHoro 6eperos. C cesepa u3
03epa BbITeKaeT 6e3biMAHHaA peKa (NPOoToKa), coeguHAWan BoAOEM C PeYHOMN ceTbio (pekn HaHKnéx wm
flHrasxa). bepera o3epa npeacTaBAAlOT ceTb 3ab0NOYEHHbIX YYaCTKOB 3a WCKAoYeHMem HOro-BocTO4MHOro
bepera, rge pacnosaraeTca MecyaHbl NAAXK WUPUHOW OKono 300 M C HambIBHbIM Meckom. [JaHHas 30Ha
AB/IAETCA MECTOM OTAbIXa ropo’KaH. [lHO 03epa CPaBHUTE/NbHO POBHOE, CPeaHAs rNybuHa cocTaBaseT OKO/o
0,7 M, MaKkcumanoHaa 1,4 m. (puc.2). [OHHble OT/NOEHWA npeacTaBiAeHbl canponeseBbiMU WAaMK B
HEKOTOPbIX Y4acCTKax, AOCTUTAIOWMX MOLLHOCTbIO A0 4-5 m. B 3anagHol, BOCTOYHON U LLEHTPANbHOM YacTax
03epa MOLLHOCTb MN0BbIX OTNOXEHWIM agocTuraeT oT 1,5 ao 2,5 m. [1; 6].

Ha toXHOM Bepery pacrnonaraeTca n1econapKoBas 30Ha, a TaK»Ke Kopryca caHaTtopusa «O3epHbIN» U pag,
apyrmx 6a3 otapixa. CTo4Hble BOAbl OTBOAATCA B TOPOACKYHO KaHa/IM3aUMOHHYK CeTb, Ha MOMEHT
NPOBOAMMbBIX PabOT yTeYeK M aBapUMHbIX BbIBPOCOB He 3aperncTpupoBaHo.

Hanbonbluee 3HayeHMe Ha COCTOSIHME O3epa OKasbiBaeT 6e3biMAHHbLIA pydyelt Touyka 0051 (puc. 1),
BMNAJaloLWMN B IOXKHOM YacTM 03epa. MCTOK pydbsA pacnonaraeTcAa B 3anagHoi vactu ropoga Hoabpbck u
NPOTEKAET MO TEPPUTOPUM FAPaXKHbIX KOOMEPATUBOB, NepecekaeT aBTOA0POry M BMajaeT B 03epo B palioHe
necyaHoro Kapbepa. Bogbl pyybsi HecyT 60/blIOe KO/MYECTBO HedTenpoAyKTOB (MacnsHble NATHA Ha
NMOBEPXHOCTM BOAbI), Kpome Toro bepera BOZOTOKAa 3arpA3HeHbl ObITOBbIM M MPOMBILJIEHHBIM MYCOPOM
(aBTOMOBUABHBIE WKHbI, N1AaCTUKOBbIE BYTLIIKK, CTPOMMaTepUanbl U T. 4.).

B pesynbTaTe NpoBeaeHHbIX paboT Hamu 6b110 oTobpaHo cBbiwe 60 NPob Makpo3oobeHToca (Ha KaxKaol
TOuYKe nNpoba oTbUpanach TPUXKAbI) U BblA COCTaBNEH TAKCOHOMUYECKMIA CNUCOK [2-5; 7]. OTmeveHo 43 BMAa
MaKpo3006eHTOoCa, OTHOCALLMXCA K 5 TMnam u 11 Knaccam.
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Nerenpa

) e coepa xasro
®  TouKM NpoMepa rMyGuH

rmyGuHbI

MeTpbl

Puc. 2.
CxeMa pe3y/ibTaToB Npomepa rnybuH c NOMOLLLbIO 3X010Ta Ha o3epe XaHTo (r. HoabpbCeK)

Hanbonbliee BuaoBoe pasHoobpasme nmeet Knacc Insecta — 24 suaa (60,5 % ot obuiero unmcna snaos).
Ha BTopom mecTe no uyucay Buaos Haxoautcs Tun Mollusca 16,9 %. BOAbLUIMHCTBO ONMIOXeT A0 BMAA He
onpegenanmcb. MakcMmManbHoe BMAOBOE pa3Hoobpasne MaKposoobeHToca Habaogaetca B yCTbe
BbiTeKatollen npoTokM Touku Ne 0201 m Ne 001 oT obuero KonauyectBa BWMAOB MaKpo3oobeHToca.
MuHMManbHOEe BMAOBOE pPasHoOObpasMe 3aperucTpMpoBaHO B PYC/e BbITEKAKOWEN MPOTOKM M B YCTbe
Bnagatouwero pydbs (Toukm Ne 0031, 0051 u 0061) — 19 Buaos unam 26,7 % ot obwero unmcna BUAOB
MaKpo3oobeHToca B 0bcnesoBaHHbIX Bogoemax (puc. 1). U ecan gna Todek 0031 n 0051 310 moKeT bbITb
CBA33HO C MOBbIWEHHbIM aHTPOMOreHHbIM 3arpsA3HeHWeM, TO Ha npeacTaBuTenen AOHHOW dayHbl B TOUKe
0061 (npoToka) Haubonbliee BAMAHME OKa3blBAaeT CKOPOCTb TeYeHWA, TaK KaK B BUAOBOM CNUCKe
HanbonblUylo PONb UrpatoT npeactasuTenm peodunbHolt ¢ayHbl. Cpeam TaKCOHOB MaKpo300beHTOCa o3epa
Hanbonee pacnpocTpaHeHbl NpeacTaBUTeNN Knacca Insecta, KoTopble BcTpeydatotcs B 100 % ob6cnenoBaHHbIX
Touek (pwuc. 3).

W Annelida

= Molluska

W Gastropoda

® Bivalvia

m Artropoda
Arachnida

® Insecta
Insecta npoune
Diptera

W npoune

Puc. 3. [lons MaKpOTaKCOHOB B BbIbOpKe

Mo pe3ynbTaTam NPOBEAEHHbIX UCCAEN0BAHUI MOXKHO CKasaTb ciesylollee:

BnOoBOM COCTaB M YNCNEHHOCTb 6ECNO3BOHOYHbIX 03epa B HACTOSALLEE BPEMSA HAaXOAATCA Ha CTabUIbHOM
YPOBHE;

YncneHHOCTb M BUA0BOM COCTaB HeHToca B 03epe XaHTO A0BOJIbHO 6oraT, HO NMpu 3TOM ogHoobpaseH
OCHOBHbIMM NPeACTaBUTENAMM MAaKPO300bEHTOCA ABAAIOTCA ABYKPbIIbIE;

Haunbonblwero pasHoobpasns MakpPo300H6EHTOC JOCTUrAEeT HA FpaHULE 03epa M BbiTEKaloWen NPOTOKM,
r4e BCTPEeYatoTCA Kak 03epHble BUAbI, TaK U peodubl;

BuOoBOM COCTaB M YWUCIEHHOCTb MaKpo30obeHToca o03epa FOBOPAT O CTabWMAbHOM M [OCTaTOYHOWM
KopmoBoW 6ase nxtnodayHbl o3epa.
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K U3YYEHUIO NUTAHUA ASIMHHOXBOCTOM (STRIXURALENSIS)
U CEPOW (STRIXALUCO) HEAICBITEN B TKOMEHU U TOBO/IbCKE
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AHHOTauma. B pa60Te npueeaeHbl AaHHble MO 3MMHEMY NUTAHUIO LI,I'IVIHHOXBOCTOIZ HeACbITU B . THOMeHM
n cepof/'l HeAcbITM B I. Tobo/IbCKe Ha tore TtoMeHCKoM obiactu. O63op BMNAOOB XXepTB cCAaeslaH N0 MeTOANKE aHa/In3a COCTaBa
M KOnm4ecTsa C y4eTOM OTAENbHbIX yacreW KpPpaHWanbHOINro U NOCTKPaHMaNbHOTO CKeNeTa.

KntoueBble cnoBa: A/IMHHOXBOCTAA HEACbITb, CEpaA HeACbITb, NUTaHUe, THOMEeHCKasA obnactb.

TO THE STUDY OF THE DIET OF THE URAL OWL (STRIX URALENSIS)
AND THE TAWNY OWL (STRIX ALUCO) IN TYUMEN AND TOBOLSK
M.G. Mitropolskiy.l, Yu.A. Tyulkin 2, L.B. Mardonoval, R.l. Mansurov'
! Tyumen State University, Russia
2 Tobolsk complex scietific station of the UB RAS, Tobolsk, Russian Federation
Abstract. The article presents the data on the winter diet of the Ural Owl in Tyumen and the Tawny Owl in Tobolsk
in the south of the Tyumen region. The review of kinds of victims was made using a method for analyzing the component
and quantity taking into account individual parts of cranial and postcranial skeleton.
Keywords: Ural Owl, Tawny Owl, diet, Tyumen Region.

Ha TeppuTtopun tora TtomeHcKoM obnactn obutaeT 11 BMAOB COB, MO KOTOPbIM cobpaH OTHOCUTENbHO
MO/IHbIA MaTepuan No ux pacnpoctpaHeHuio [1; 4;9; 10], n coBeplIeHHO OTCYTCTBYHOT AaHHbIE MO MUTAHWUIO.
BmecTe ¢ Tem, U3y4eHUE MUTAHUA COB CAYXKUT HE TONbKO AaHHbIMM MO 3KONOMMU CaMMX COB, HO MU OTPaXKatoT
OVHAMMKY COCTaBa BMAOB XKEPTB M UX UYUCAEHHOCTM [N OBYX KPYMHbIX OTPAAOB MAEKOMUTAIOWMX —
HacekomoagHbIx (Insectivora) w rpbisyHoB (Rodentia). YTo B CBOWO ouyepeab MOMKET CAYXUTb Mpu
CMCTEMATUYECKOM M3YYEHUWN AONTOCPOYHBIM MOHUTOPUHIOM nocnegHux [8]. B cBoel paboTe mbl npuBoaMM
OTAeNbHble AaHHble MO NUTaHUIO AJIMHHOXBOCTON HeAcbITU B anpene 2016 roaa B r. TOMEHU U CEPOI HEACHITH
B 3UMHWUIN ce3oH 2016-2017 roga B r. ToboNbCKe C AE€Ta/NIbHOM XapaKTepPUCTUKOM M HOBbIM MOAXOAO0M K
onpegeneHuIo COCTaBa BUA0B U KOJIMYECTBA KEePTB B NOrajKax.

Cbop noragoKk A/IMHHOXBOCTOM HeAcbITM 6bln npousBegeH 7-17 anpens 2016 roga B neconapke
«lMnesckaa powa» r. TIOMeHW, rge B 3TOT Nepuofa OTMedascAa Ha NOCT 3MMOBOYHbIX KOYEBKax camel, (non
onpegeneH No HalgeHHOMy TPyny 3Tol coBbl). Bcero 3a yKasaHHbIN nepuog 6bi10 cobpaHo 13 noragok.
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Cbop noragoK cepolt HeAcbITU 6bl1 NpounsBegeH ¢ 27 okTabpa no 10 Hoabps 2016 roga u ¢ 10 no 24
anpens 2017 roga B napke um. Epwosa r. TobonbcKa. 3aecb BCHO 3MMy OTMeyasnacb napa (camel, M camka),
KoTopas Bnepsble Oblla oTMeuveHa 2 oKkTabpa 2016 [5].

3a 3710 Bpemsa b6blno cobpaHo 26 noragokK, pasmep KoTopbix coctaBua: 30-60 mm B ganHy 1 20-30 mm B
WNpPKHY, B cpegHem 55-25 mm. Konnuvectso XepTB B noragkax sapbuposano ot 1 go 3 smgos; ot 1 go 7
3BEPbKOB. ITW MNOKas3aTe/IM B LLENOM COOTBETCTBYIOT OMMCAHHbIM AA BMAA KpUTepuam no 3anagHow
Benopyccum [2].

MpuHMMaa BO BHUMaHMe, YTO A/1A COB CpeAHero pasmepa, K KOTOPbIM OTHOCATCA HeACbITU, XapaKTepHO
YacTUYHOE CbefaHMEe KepPTB KPYMHOW BeNMYMHbI (KPbICbl, OENKM) M CyLLeCTBEHHOE MOJIHOE NepeBapuBaHue
TpybUaTbIX KOCTEM MENKUX BWUAOB (MbIK, 3eMIeponKK), nocsie pasbopa Kaxgon noragkv, cymmapHoe
KONMYECTBO XKepPTB aHA/IM3NPOBAIOCH NO KaXKA0M KOCTM B oTAeNbHOCTH [3; 8].

TaK, B pa3obpaHHbIX NoragKax gJAMHHOXBOCTOM HeAcbITU 13 TiomeHu, 100 % »KepTB cOCTaBUa cepasn Kpbica
(Rattus norvegicus). COOTHOLWIEHNE MOJIOAbIX M B3POC/bIX 0cobeit onpenensnocb Mo COOTHOLWEHUIO KOCTel
NMOCTKPAHWANbHOFO CKesneTa C MPUpaLLeHHbIMM 3nudmn3ammn n 6e3 HUX, YTO NPUMEHANOCH PaHee OAHUM U3
aBTOPOB MPW M3yYEeHUU MUTAHMA ywacToi cosbl [6; 7]. Takum obpasom, u3 11 3sepbkoB 4 (36,4 %) 6biau
B3pocable, ocTanbHble 7 (63,6 %) — monogple (Tabnuua 1). CoxpaHHOCTb 4YacTell KpaHWanbHOro U
NOCTKPaHWaNbHOro ckeseTa npumepHo pasHa: 10 (90,1 %) 3K3. no KocTam yepena n 11 (100,0 %) no TpybyaTbim
KOCTAM, 4YTO XapaKTepHo ana Hosnee KpynHON AIMHHOXBOCTOM HeAcbITWM. Hago oOTAeNbHO OTMETUTb, YTO
NPeMmyLLECTBEHHO Cbefanacb NepeaHAs 4YacTb TylWeK, TaK KaK cpeAu NOCTKpaHuanbHbIXx 4Yacteit 100 %
NpUCYTCTBUE NEYEBbIX KOCTEMN.

Mpu aHanm3e e noragok 6o1ee MeKon Cepoit HEACHITU, COXPAHHOCTb KOCTEM Yepena Y KPYMHbIX KepTs —
6enka (Sciurus vulgaris) n cepas Kpbica cocTaBuna 16,7 % no koctam yepena n 100.0 % no TpybyaTbiM KOCTAM,
rAe TaK»Ke BCeLEeNo OTPayKaeT KOANYeCTBO NaeveBan KocTb (Tabn. 1).

Tabnuua 1.
CopeprKaHne KpaHWanbHbIX M NOCTKPAHWA/IbHbIX YacTelM CKeNleTa KepTs
B Morazkax AJIMHHOXBOCTOW M CEPOI HeAcbITeln
Buabl | Koneo | 4 | W | nk | BK | TK | 1 | U
ANMUHHOXBOCTAA HEACLITb STRIX URALENSIS
Rattus norvegicus 4 ad 4 4 4 1 1 1
Rattus norvegicus 7 sad 6 6 7 3 2
UTOrO: 11 10 10 11 4 3 5
CEPASA HEACBITb STRIX ALUCO
Sciurus vulgaris 1ad 1
Sciurus vulgaris 4 sad 4 1 1 1
Rattus norvegicus 1juv 1 1 1
UTOro: 6 1 1 6 1 1 1
Sorex araneus 1sad 1 1 1 1
Sorex caecutiens 1sad 1 1 1
Apodemus agrarius 3 sad 2 2 3 4 3
Musmus culus 1sad 1 2 1 1 2
Micromys minutus 4 sad 4 2 3 4 3
Microtus arvalis 3 ad 2 2 3 3 2 3
26 sad 9 23 14 25 20 24
UTOro: 39 12 34 22 37 31 37
Myxnak 1 2 1 1
10 | CHerunpb 2 1 3 1 2 2
11 | Csupucrennp 1 1
UTOro: 4 2 3 2 2 4

MpumeyaHue:
Y —yepen, HY — HMXHAA yentocTb, MK — nneyesas KocTb, BK — 6eapeHHan kKocTb, TK — TasoBas KocTb, I — roneHs, L} — ueBka.

CoBeplIEHHO WHaA KapTMHa C MoeAaHWEM MeJSIKUX 3BepbKoB — Bypo3yboK (Sorex araneus, Sorex
caecutiens), mblwen (Apodemus agrarius, Musmus culus, Micromys minutus), O0BblIKHOBEHHOI MNONEBKM
(Microtusarvalis). 3aecb, Kak BuAHO No Tabanue 1, KOCTU KpaHUaNbHOTO cKesneTa cocTasaawT Ao 87,2 % no
HMXKHUM YentocTam, u Bcero 30,8 % no yepeny. Torga Kak NO KOCTAM NOCTKPAHMA/IbHOrO CKeneTa 40NA KepTB
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Bo3pacTtaeT g0 94,9 % no 6eapy u roneHn. CoxpaHHOCTb MJieYEBbIX KOCTEN COKpalaeTtcs Ao 56,4 %. Bce
BO3PACTHble XapaKTePUCTMKN onpeseneHbl No 6eapeHHbIM KOCTAM.

B 3aK/toueHue cneayeT yNoMaHYyTb O HE3HAUYUTEIbHOM COAEPKaHMM NTUL, B MOragKax cepon HeAcbITU. 3a
BeCb Ce30H MX KO/ANYeCcTBO COCTaBuno 4 3K3. — 8,2 %, Tpex BUAosB, onpegeneHne Kotopbix B 75,0 % cayyaes
NnpoBeLEeHO No MIe4YEBOWN KOCTHU.
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MOYBEHHbIE BECITO3BOHOYHbIE CAHKT-NETEPBYPTA
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AHHOTaumAa. MccnepoBaHbl BMAOBOW M FPYMNOBOM COCTaB, YMUCAEHHOCTb M TpoduyecKkas CTPYKTYpa KPYMHbIX
6ecno3BoHoYHbIX no4ys CaHkT-lMeTepbypra. Hanbonbluelh UYUMCNEHHOCTbIO XapaKTepU3yeTca KAacC MasIoOWEeTUHKOBbIX,
a BMAOBbIM pa3Hoobpasmem — Hacekomblx. ObcygaeTcs BKAag mesonegodayHbl ypOOIKOCUCTEM B BbINONHEHME UMM
3KONOTrMYecKUX GYHKLMMN MoYB.

KnioueBble cnoBa: 6ecno3BOHOYHbIE NOYBbI, TPOPUYECKAA CTPYKTYpa, ypboakocuctemsl.

SOIL INVERTEBRATES OF ST. PETERSBURG
E.V. Pyatina
Dokuchaev Central Soil Museum, Sankt-Petersburg, Russian Federation

Abstract. The species and group composition, abundance and trophic structure of large invertebrate soils of
St. Petersburg are investigated. The greatest number is characterized by a class of small-bristle, and species diversity is
that of insects. The contribution of the mesopedofauna of urine ecosystems to their ecological functions of soils is
discussed.

Keywords: soil invertebrates, trophic structure, urban ecosystems.

B coBpemeHHbIX ropoAax ecTecTBeHHble pacTUTesbHble coobliecTBa AerpaaupyloT, 3ameHalTcA
MCKYCCTBEHHbIMM NOCaAKaMM APEBECHbIX NOPOA M ra30HHbIX TPABAHUCTLIX CMeCel C orpaHUYEeHHbIM BUAOBbIM
pasHoobpasuem. lpu 3TOM TpPaHCHOPMMUPYETCA WM MOUYBEHHLIA MOKPOB, YTO MPUBOAUT K WM3MEHEHMIO
OYHKLMOHMPOBaHNA NOYBEHHONM 6MOTbl. HEeKoTopble BMAbI NOYBEHHOM ¢ayHbl ABAAIOTCA YyBCTBUTENbHBIMMU
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WHAMKATOPaMM COCTOAHUA NPUPOAHOW Cpeabl, pearnpya Ha aHTPONoreHHble BO34eNcTBmA 60nee 0OTYETNIMBO U
paHbLle, YeM 3TO MOXHO OOHaPYKUTb C NOMOLLLID XMMUYECKUX aHAaNN30B Nousbl [2; 6; 8]. NMoaTomy 6onblioe
3HaYeHMe MMeEeT BbliBIEHWE CTPYKTYpbl BuoreoueHo3a 6ecno3BOHOYHbIX FOPOACKMX MOYB — BWAOBOMO U
rPynnoBOro cocTaBa, COCTaBa 3KOOMMYECKMX FPYNM, COOTHOLIEHUSA KU3HEHHbIX GOPM, TPOPUYECKUX rpynm.

Lenb paboTbl — AaTb XapaKTepucTUKy me3odayHbl MOYB Pas3fnUHbIX GYHKUMOHANbHbIX 30H CaHKT-
MeTepbypra, OTAMYAOWMXCA CTENEHbIO AHTPOMOreHHOM Harpyskn. 370 HeobxoaMMO ANA TOro, 4YToObI
onpeaennTb BKAag mesonefodayHbl B BbIMOAHEHNE 3KONOTMUYECKUX QYHKLMIA TOPOACKUX NOYB.

Ona cpaBHeHMA dayH KPynHbIX NOYBEHHbIX HECNO3BOHOYHbIX 6blAN BbIGPAHbI Y4acTKM, OT/MYatoLWmecs
CTeneHblo aHTPOMOreHHOM Harpy3kuM — Hambosbluel NoABEpPrKeHbl MOYBbl MPOM3OHbI, Aanee, Mo CTeneHu
YMEHbLUEHWS aHTPOMOreHHOro BAUSHWA, Ta30H cenntebHoM TePPUTOPUM ropoaa, NAPKM U NIeCHbIe MAcCUBbI,
HaxoadAwMmeca B 4yepTe ropoga. MccnepoBaHua 6bliv npoBegeHbl Ha Tepputopumn CaHkT-lNeTepbypra B
ceHTAbpe-oKkTAbpe 2016 u 2017 rr.: B HeBCKOM paiioHe Ha TeppuTOpUM NapKa KyAbTypbl U OTAbIXa WM.
W.B. BabyllKnHa, Ha rasoHe y nepeceyeHuna ynuuy, babywkmHa ¢ [lyako B6/1M3M OCTAaHOBKMU O6LLECTBEHHOMO
TpaHcnopTta, B KpacHoreapaeickom pailoHe Ha TeppuTopum PxKeBCKOro seconapka (necHoit maccms
OXTUHCKOTO Yy4yebHO-OMbITHOrO siecxo3a JIeCOTEXHUYECKOro yHMBepcUTeTa) M B MpPom3oHe [MpumopcKoro
palioHa Ha rasoHe no yauue Nonesasa CabunposcKas.

Ona ydyeta 6€Cno3BOHOYHbLIX MCMONb30BaA/ACA OOLWENPUHATLIN B NMOYBEHHON 300/10MMW METOA PYy4YHOM
pa36opku npob [2]. Pasmep npobbl 25cm x 25 cm (1/16 m%). Ha Kamaom yuacTke 6bi10 B3ATO no 12 npob.
BepxHuii (0-10 cm) cnoii nousbl pas3bupanyM Ha MecTe, a NOACTUAKY — B nabopaTopun. 3a AOMMUHAHTbI
NPUHUMANM Knaccbl, coctasaswwme 25% u Bbllwe obwel 4YUCNeHHOCTM Bcex 6ecno3BOHOYHbIX; K
cyb6aoMmnHaHTam — coctasastowme 3—-10 %.

[aHHble 0 rpynnoBOM COCTaBe, CPeHe YACAEHHOCTM U J0/1e B HACENIEHUM NOYBEHHbIX 6HECNO3BOHOYHbIX
npueeaeHbl B Tabn. 1.

Tabnnua 1.
lpynnoBow cocTas, 06Lan YNCAEHHOCTb U A01A B HACENEHUM
NOYBEHHbIX HECNO3BOHOYHbIX PAa3/INYHbIX GYHKLIMOHANbHbIX 30H CaHKT-MNeTepbypra

O6Las YNCNeHHOCTD (3K3./M2), [onA B HaceneHuwm, (%)
OXTUHCKMUIA FasoH
Fpynnbl noYBeHHbIX 6€CN03BOHOYHbIX yue6Ho- [a30H (nepeceueme MapK KynbTypbi 1
OMbITHbIN NPOM30HbI yn. babywKuHa un oTAbIxa
um. U.B. babyliKknHa
necxos: AyakKo)
Hacekomsle (Insecta) 78,6 (15,3) 20 (12,6) 18,8 (5) 90,3 (4)
CKpbiTouentocTHble (Entognatha) 8(1,6) - 4 (1) 4(0,2)
l'y6oHorue (Chilopoda) 42,7 (8,3) 22,7 (14,3) 13,3 (3,5) 21,4 (1)
[synapHoHorue (Diplopoda) 26,7 (5,2) 12 (7,6) 17,3 (4,6) 108 (4,7)
MaykoobpasHble (Arachnida) 6(3,1) 9,3 (5,9) 2,7 (0,7) 9,4 (0,4)
BptoxoHorue (Gastropoda) 21,3 (4,1) 9,3 (5,9) - 26,6 (1,2)
ManoueTmH- DHXUTpenabl 97,4 (19) 41,3 (26) 140 (37) 1598,6 (70,2)
KOBble (Enchytraeidae)
(Oligochata) [oxaesble yepsu 222,6 (43,4) 44 (27,7) 182,7 (48,2) 417,3 (18,3)
(Lumbricidae)
O6wan YncneHHocTb 513,3 (100) 158,6 (100) 378,8 (100) 2275,7 (100)
W [ONA B HAaCENEHUM

Hanbonblias u4mcneHHocTb 6ecno3BOHOYHbIX OTMeYeHa B noyBe Mapka wm. W.B. babywkuHa
(2275,7 3K3./M%), HaUMeHbLLAsA — B NOYBE ra3oHa NPOM30HbI MO yauLe Monesas Cabuposckas (158,6 aK3./m?).
Hamu oTmeueHbl NpencTtaBUTeNn CEMM KaaccoB mesonefodayHbl B MapKax M LWeCTU KNaccoB — B NoyBe
rasoHoB. Ha Bcex 4eTblpex y4YaCTKax OCHOBY Hace/ieHUs COCTaBAAAM NpeactaBuTenu knacca Oligochaeta —
OOMMHAHTHbIA, K CYO40MMHAHTHbIM OTHOCATCA KNAcCbl: Hacekomble, TyboHorMe W ABynapHoHorue
MHOTFOHOXKW. Hambonbwmm BUOOBbIM pasHoobpasvem oTanMyaeTcs Knacc Insecta (26 BngoB B nouse
OXTMHCKOro necxosa v 19 Buaos — napka um. M.B. babywkuHa).

MocnoliHbln y4yeT Me3odayHbl MO3BOSIUA BbIACHUTb OCOBEHHOCTU APYCHOTO pacnpeneneHus  3Tux
YKMBOTHbIX. YCTAHOBNEHO, YTO abcontoTHOE H60bWNMHCTBO HECNO3BOHOUYHbIX COCPEAOTOYEHO B C/10e NoYyBbl 0—
10 cm.
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Ha ocHoBaHMWM nuTepaTypHbIX AaHHbIX [2; 3;5; 7] Bce npeacTaBUTenM No4YBeHHOM me3odayHbl roposa
OTHECEHbI K YeTbIPeEM OCHOBHbIM TpodUYEeCcKMM rpynnam: canpodarn, 3oodaru, noamdarn n putodarn. K
canpodaram ObinM OTHECEHbl AOXAEBble YepBWU, aunaonogbl U aHxuTpengbl. K 30odaram — ryboHorue,
naykoobpasHble, N3 HaCEKOMbIX: KYHKenuLbl, CTapuanHbl, HEKOTOpPbIE IMYNMHKKU MYyX U MypaBbk. K noandaram
— JINUMHKN KYKOB LLEIKYHOB, MO/UIIOCKU. K dutodaram — NMUMHKM TaKMX HACEKOMbIX, KaK [OJIFOHOCUKM,
naacTUHYaToycble, Nblnblieenbl, COBKWU.

MN3BeCTHO, YTO B HEHapyLeHHOM BroueHo3e A01a canpodaros coctasaseT nopsaaka 60-70 %, B To Bpems
KaK B HapyLEeHHbIX 6MOLLEeHO3axX 40NA XULLHWMKOB BO3PacTaeT, a NpPW BbICOKOW aHTPOMOreHHOM HarpysKke ux
COOTHOLWEHMe MeHAeTcs Ha obpaTtHoe [6]. [laHHOe COOTHOLWEHWe ABAAETCA MHAMKATOPOM YCTOMYMBOCTU
3KOCMCTEMbDI, CNOCOBHOCTM ee K CAaMOBOCCTaHOB/IEHUIO U CAMOOYULLEHUIO.

B pesynbTate Hamu BbIIBNEHO, YTO HA BCEX YYacTKaxX pasnyHbiXx OGYHKUMOHANbHbIX 30H CaHKT-
MeTtepbypra, OTAMYAIOWMXCA CTEMEHbID AHTPOMOreHHOW HarpyskM B Me3odayHe MoYB AOMUHUPYIOLLEN
rpynnoit asnaiTcA canpodaru, KoTopble coctasuanm ot 61% po 93 %. B Toxe Bpema pona 3o0odaros
coctaBmaa Ao 26 %. CornacHo nNOJlyYeHHbIM AaHHbIM, 3HAaYeHMA COOTHOLLUEHMN Mmexkay canpodaramu U
300¢aramm Ha ABYX y4YacTKaX, CyLWEeCTBEHHO OT/IMYAIOLMXCA CTEMNEHbIO aHTPOMOreHHOM Harpysku, cXoaHbl —
NPOM30HbI M fieconapKa. Moatomy, AnA NPaBUNbHOM MHTEPNPETaUUM pe3ynbTaToB HEOHXOANMMO yYecTb, YTO
WHAMKAaTOPOM 3KOMIOTMYECKOM EeMKOCTU 3Kocuctem (CnocobHOCTb 3KOCMCTEM COXPaHATb CBOE TeKyllee
COCTOAHME) ABNAeTCA BUAOBOE pa3Hoobpasme coobLLeCTB, OTHOCALMXCA K OAHOMY TPODUUECKOMY YPOBHIO
[4]. HanmeHbwm pa3Hoobpasmnem oTandaetca mesonegodayHa rasoHa NPomMm3oHbl. Kak n gpyrue astopbl [1]
Mbl cyMTaem, 4yto bosiee cuNbHOE BAUSIHWE Ha 06MAIME MOYBEHHbIX canpodaroB MeranosiMcoB MmeeT
ypbaHusaLma, a He pekpeaums.

MouBbl ypPHOIKOCMCTEM BbINOMHAOT pPa3HoobpasHble OYHKLUMKU, MHOTME U3 KOTOPbIX HEpaspbiBHO
CBA3aHbI C Hacenstowen ee 6MOToN. fABnsAAck cpegon obuTaHMA, NoyBa NpeobpasyeTca opraHMIMammn B Xoae
NX KU3HEAEeATEe/IbHOCTU («3KOCUCTEMHbIE WHXKEHepbI»), 34eCb 3aMbIKaeTcss BUOreoXMMUYECKUIA KPYyroBopoT
BeLlLecTs, a cama me3odayHa BbINONHAET elle U CaHUTapHyto GyHKUMIO (Hanpumep, ecTb MHOTO CBEAEHUI O
PO/IN O0XAEBbIX YEPBEN B OUYULLEHMWU NMOYBbI OT HONE3HETBOPHbLIX BAKTEpPUM U CTUMYAUPOBAHUM Pa3BUTUA
canpoTpodHbIX MUMKPOOPraHNU3MOB).

YCTaHOBAEHO, YTO B OT/IMYME OT eCTeCTBEHHbIX BMOreoLLeHO30B OCHOBHAaA macca mesonegodayHbl B
ropoAcCKMX NoYysax cocpefoToveHa B BepxHem 10-Tn caHTUMETPOBOM caoe. TaKkoe pacnpeneneHne CBA3aHO C
COBPEMEHHOMN TEXHO/IOIMeN coaepyKaHUA rOpPOACKUX TePPUTOPUIN, HANPABAEHHbIX Ha peryiapHoe UsbATUe
pacTUTeIbHbIX OCTAaTKOB U NOACTU/IKWN.

Hu3Kas 4YMCNEHHOCTb MOYBEHHbIX H6EeCnNo3BOHOYHbIX Ha rasoHe (B 2 M 6onee pa3 NO CPaBHEHMUIO C
napkamu) cBsi3aHa C BbICOKOM aHTPOMOreHHOW HarpysKol Ha MouYBYy WMCC/efOBaHHbIX y4acTKOB — 6M3Koe
pacnosioXeHne OT OCTAHOBKM OOLLECTBEHHOrO TPAHCMOPTA, XUAbIX 34aHUIA U aBTOAOPOrU, NPOMbILLIEHHbIX
06beKkToB. bMopasHoobpasne 6MOTbI rA30HOB TaK Ke HUMKe — OTCYTCTBYHOT PAZ KNaccoB, MEHbLUE KOJINYECTBO
BMAOB WM WX HEBbICOKAA YMUCAEHHOCTb. AHann3 TPOUYECKOM CTPYKTYpPbl MOKasan, YTO COOTHOLIEHWEe
canpodaros K 300¢daram B No4YBe ra30HOB 6/M3KO K KPUTUUYECKMM NOKa3aTeNsAM.

KocBeHHbIM MOKasaTtenem CTeneHu YMNJOTHEHUA TMOYB MOXKET CAYXKWUTb OTHOLIEHME YUCNEHHOCTU
OOMUHUPYIOLWLEN TPYMMbl MEIKUX KUBOTHbLIX K YMCAEHHOCTU AOMWHUPYIOWEN TPYNMbl KPYMHbIX *KUBOTHbIX
(cooTHOLWEHME YNCNEHHOCTM B AOMMUHAHTHbIX FPyNnax napKa v ra3oHa — aHXMTPenapl U 4OXKAEeBble YEPBU).
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SOME BIOCHEMICAL CHARACTERISTICS OF PELOPHYLAX RIDIBUNDUS (PALLAS, 1771) (RANIDAE: AMPHIBIA)
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Abstract. The composition of plasma proteins, LDH activity and the content of total protein (TP) of Pelophylax
ridibundus (Pallas, 1771) from urbanized biotopes were studied. It was shown that frogs inhabiting the territories near
the objects of metallurgy are characterized by a higher content of TP, diminishing of gamma-globulin fractions and
enhancing of alpha-globulin fractions and a high content of Il and Ill isoforms of LDH.

Keywords: Pelophylax ridibundus, blood proteins, urban territories, pollution, bioindicators

HEKOTOPBIE BUOXUMMUYECKUE NOKA3ATE/IN O3EPHOMN NATYLLUKWN PELOPHYLAX RIDIBUNDUS (PALLAS, 1771)
(RANIDAE: AMPHIBIA) KAK NOTEHLMANbHBIE MAPKEPbI 3ATPA3SHEHUA CPEAbI
B YPBAHU3UPOBAHHbIX TEPPUTOPUAX (HA NPUMEPE APMEHUU)
n.a. C'renaHm-ll, A.A. ApyTIOHﬂHZ, r.A. Kaparm-ll, M.10. Kanawsan’
1Hayquu‘/'l LEeHTp 300/10rMn 1 rmapoakosorum HAH PA, r. EpeBaH, Pecnybivka ApmeHus;
2l/IHCTwTyT 6unoxumum um. I'.X. byHmnataHa HAH PA, r. EpeBaH, Pecnybinka ApmeHusn

AHHOTaumsa. M3yyeH coctaB 6enkoB nnasmbl Kposw, JIAI M KoHueHTpauma obuiero 6enka y 03epHbIX NArywek
Pelophylax ridibundus (Pallas, 1771) u3s yp6aHusupoBaHHbIXx 6MoTONOB. [lOKa3aHO, YTO O3epHble NArYLKK, obuTatowme
6113 0OBEKTOB LBETHOW METANNYpPruu, XapakTepusytoTca 6osiee BbICOKMM cofeprkaHuem obuiero 6enka, 6onbuei
BbIPa*KeHHOCTb0 Pppakumnit anbda-rnobyanHa No cpaBHEHUIO C raMMa-rNo06yIMHOM, U BbICOKMM cofepiKaHnem nsodopm
ltwinar.

Knwouesble cnosa: Pelophylax ridibundus, 6enku KpoBu, ypOaHU3MPOBAHHbIE TEPPUTOPUM, 3arpsisHeHue,
6MONHANKATOPBI.

INTRODUCTION. Armenia is a small mountainous country, with high level of biological diversity, which is
under pressure of high human population density, developed network of settlements, infrastructure and
industry, including mining ones and developed agriculture. Each of these factors is impacting to the conditions
of biota. In our country environment pollution is originated from different sources: non-ferrous metallurgy,
chemical industry, housing and communal services, agriculture, thermal power plants, etc. Thus, estimation of
impact of pollution to the country’s ecosystems is of great importance.

For estimation of impact of pollution the bioindocators and test-systems must be used. The impact of
contaminants on aquatic ecosystems can be evaluated by measuring of biochemical parameters of different
aquatic animals [5; 6]. Among these amphibians can be considered as easy-to-use due to their role in food
chains, their potential for bioaccumulation of toxic substances, and their sensitivity to concentrations of
mutagens [9; 10].

In the framework of the study Pelophylax ridibundus was used as a bioindicator species due to his widely
distribution in the majority of aquatic ecosystems in Armenia. And the overall aim of our study was estimation
of some biochemical parameters (blood plasma protein fractions, total protein content and lactate
dehydrogenize (LDH) profile) of P. ridibundus from different urban habitats of Armenia. It will allow assessing
the prospective of use of these parameters of amphibians for estimation of influence of heavy metal pollution
to the biota as a whole. The implementations of objectives are needs to comparison the biochemical
parameters of frogs from habitats polluted by different sources of pollution. Thus, our study was carried out
on the frogs from biotopes polluted by either by heavy metals or by organic pollutants.

MATERIAL AND METHODS. Animals (Pelophylax ridibundus (Pallas)) were collected from sites located in
similar biotopes (water-bodies in mountain broad-leaved forest spots near settlements). Preliminary these
sites were estimated meaning heavy metal pollution as “clean” (vicinities of town Ayrum and Dsegh village)
and “polluted” (near town Kapan and Artsvanik village). In the “clean” sites possible anthropogenic pollution
is restricted mainly with organic pollutants originated from agricultural and communal services’ sources, while
territories near town Kapan and Artsvanik village are under long-term influence of mining activity and are
polluted also with heavy metals (Cu, Zn, Mo, etc.).
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Five specimens of males of frogs from each locality were tested. Two repeats of PAAG gels for lactate
dehydrogenase (LDH) activity and plasma protein fractions were carried out. Blood samples from P.
ridibundus were taken from the ventricles of the heart with heparinized syringes. Native PAAG electrophoresis
[3] was used to characterize plasma protein fractions and isoenzyme profile of LDH activity [1]. Total protein
(TP) content was measured by biurettest [4]. Blood samples were analyzed by polyacrylamide gel
electrophoresis according to Davis [3] with some modifications. The locus is recognized to be polymorphic
when each of the multiple alleles of this locus is exists in a frequency of more than 1 % [2].

Statistical analysis was carried out using GraphPad InStat software and 5 % significance level was
employed throughout. The results were expressed as Mean * Standard deviation (M + STD).

RESULTS. The comparison of blood biochemical parameters between frogs sampled from “clean” and
“polluted” urban territories is revealed the differentiation in distribution of LDH isoenzymes, which is
presented in Figure 1 B. The frogs from the polluted sites are characterized with higher content of Il and llI
isoformes of LDH isoenzyme (10,3 and 14,8 %, respectively) in comparison with frogs from the “clean” sites
(4,7 and 6,5 %, respectively). Total protein content was higher in frogs from the polluted localities (Artsvanik —
98,18 mg/ml, Kapan — 89,5 mg/ml) when compared with frogs caught in the “clean” area (Airum — 54,85
mg/ml; Dsegh — 57,23 mg/ml).

Plasma protein electrophoresis in PAAG is revealed the diminishing of gamma-globulin fractions and
enhancing of alpha-globulin fractions in polluted sites (Fig. 1 A).

Thus, marsh frog’s globulin fractions content, LDH profile and TP concentration were noticeably different
in clear and polluted urban areas of Armenia. This can be explained by differences in pollution type above
mentioned localities. Therefore, it can be concluded, that amphibian species are more sensitive to heavy
metal pollution than to influence of organic pollutants and their several biochemical characteristics can serve
as useful markers for assessment of the impact of heavy metal pollution on the aquatic ecosystems of urban
territories.

This work was partially supported by a research grant
from the Armenian National Science and Education Fund (ANSEF Ne zoo-3547)
1. 2 3 4 5 6 7 Rf

Fig. 1.

Pictures of PAAG gels: A — plasma proteins; B — isoenzyme profile of LDH. Samples are numerated
according to sites: 1-2 — twn. Airum; 3-4 — Dsegh vilg.; 5-6 — Artsvanik villag; 7 — twn. Kapan.
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HAPYLLUEHHbIX M ECTECTBEHHbIX MECTOOBUTAHUIA
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AHHOTauma. ccnepoBaHme NPoBOAMAN Ha y4ACTKE HALMOHAIBHOMO NapKa, N0 KOTOPOMY NpoxoauT HedTenposoy,. B
KauyecTBe KOHTPOJIbHbIX Oblan B3ATbl ABa /yra. M3amepeHo 6onee 1100 ocobelt No wecTM mepHbIM NpusHakam. Maburyc
KYKOB, OOMTalOWMX Ha HapyweHHOM Yy4yacTKe, pacwupeH. MopdomeTpuyeckaa CTPyKTypa BCEX MCCNeAO0BaHHbIX
NONyAALNIA OTINYAETCA CTAaTUCTUYECKU 3HAUYMMO.

KntoueBble cN0Ba: XKyKenumLbl, UI3MEHYMBOCTb Pa3mepoB, MopbOMeTpUUEcKan CTPYKTypa, HedTesarpsasHeHume.

THE BODY SIZE VARIATION IN GROUND BEETLE HARPALUS RUFIPES DEG. (COLEOPTERA, CARABIDAE)
IN DISTURBED AND NATURAL LOCALITIES
P.A. Sukhodolskayal, T.A. Gordienkol, G.R. Sayakhovaz, D.N. Vavilov'
! Research Institute for Problems of Ecology and Mineral Wealth Use AN RT, Kazan, Russian Federation;
2 . . . . .
Kazan (Volga region) Federal University, Kazan, Russian Federation

Abstract. The study was carried out at the national park territory, where oil pipeline is laid. Two natural meadows
were controlled. Six metric traits were measured in more than 1100 specimen. Beetles from disturbed plot had widened
elytra, pronotum and head. Morphometric structure in all studied populations differed significantly.

Keywords: Ground Beetles, body size variation, morphometric structure, oil pollution.

Pasmep Tena — oAnH M3 OCHOBHbIX NPU3HAKOB XXUBbIX OPraHM3mMoB. M3yyeHne naTTepHOB M3MEHYMBOCTH
pa3smMepoB B KOHKPETHOM O0OCTAaHOBKE BHOCWUT ONpeAeneHHbl BKAaL B NOHMMAHME MHOIMMX 3KONOTMYECKUX
npoueccos. Uenbto npepcrtanfaemoit pabotbl Hblia OLEHKA WM3MEHYMBOCTM PA3MepoB B MNONyAALMAX
XKyKenuubl H. rufipes. MyKenuubl CYNTAIOTCA MPU3HAHHBIMU MHAMKATOPaMKU OKpy)Katowen cpegbl, U KX
NCNOB3YIOT NPU OLEHKE BAUAHMA aHTPOMOreHHOro NpPecca, B TOM Yncne u HepTAHOro 3arpAasHeHma [1]. Ho
3TU WccnenoBaHMA BbIMOIHEHbI HA YpOBHe coobuiecTB. AHanM3a XapaKTepa M3MEH4YMBOCTM Pa3MepoB
Kapabua Ha TeppuTopmAX, HapyLleHHbIX HepTesobbluel, HA NONYAALUOHHOM YPOBHE HE NPOBOAMNOCD.

Mamepuan u memoduka. WccnepoBaHuA NPOBOAUAM Ha HapyLWeHHbIX Yy4vacTKax HedTenpoBoaa,
pacnosioxeHHoro B HaunoHanbHoM napke «HuKHAa Kama» Pecnyb6amku Tatapcrta (PT), 55°07' c.w., 51°9' B.A4.
(nanee «HapyweHHbIM»). na cpaBHEHWUA B3ATbl Y4AaCTKU €CTEeCTBEHHbIX JIYroBbIX ¢uTOLEHO030B KyKMOpPCKOro
paiioHa PT (oKpecTtHoctn c. Tyembaw, 56°2' c.w., 50°5' B.A.) («EcTecTBeHHbIM—1») M OKpecTHoCTel
r. HedTtekamcka Pecnybaunkum bawkopTocTaH («EcTecTBeHHbIN-2», 56°2' c.w., 54°3' B.4).

NccnenoBanu KyKoB-»Kyxxenuw, suga H. rufipes. 31o xyK ot 11 o 16 mm B AnnHy. LiBeT Tena yepHblnt (13-
33 TyCTbIX BOJIOCKOB KAXKETCA CEPbIM), HOTU U YCUKM pPbIKeBaTO-Oypble MAM pbixKeBaTo-kKenTble. [0noBa
KOpoTKas.
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MepegHecnuMHKa WWpe ANMHBI TONOBbl, CcepaueBnaHol ¢opmbl. 3agHWE YrAbl NepesHEeCnUHKM
NPAMOYro/ibHble, pe3KkMe. Bepx NOKPbIT AOCTaTOUYHO MyCTOM NYHKTUPOBKOW. Ha HaZKpbIbAX UMEIOTCA TyCcTble
KOPOTKME 30/10TUCTbIE MNOAYNpPUIEratowme BoNOCKU. bplowKo nocepeanHe ronoe, rnagkoe no 6oKam B ToUKax
N BONOCKaxX. B IMYMHOYHON CTaAMM B OCHOBHOM MHOTFOAAHBIN XULWHUK, HA CTagun MmMaro — Mmkcodputodar.
Mmaro BCcTpeyvaeTca ¢ KOHUA@ MapTa-anpensa No KoHew, ceHTABPA-oKTAGpA. ANLeKkNaaKa NPoMCXoamMT C HaYana
Masi no uionb. Mpu ABYXNETHEM UMKAE Pa3BUTUA 3UMYIOT JIMMMHKM M MMaro. AKTMBHOE pPasMHOMKeHWe
HabntogaeTcA BO BTOPOW NOA0BUHE neTa. ABnaetca 3GGeKTUBHbIM SHTOMOGAromM, YHUUTOXKAET KONOPaALCKOIo
JKYKa, KNybeHbKOBbIX AONTOHOCMKOB U NOArPbI3atoLWmMX COBOK. MMOAUTONHBLIN Me30dUA, OXOTHO 3acenatoLLmii
aHTponoreHHble naHAwadThI.

TexHWKa uccnenoBaHus. Y oT0BAEHHbBIX }KYKOB NPOBOAUAN MOPGOMETPUYECKME NPOMEPBI MO MPUHATOM
Hamn meTogmke [2; 3]. CratucTuyeckas o6paboTKa pes3ynbTaToOB NpPOBeAEHA B CTAaHAAPTHOM MNaKeTe
Statistica 10.

Pesynomamel. MyKu, obutatowme B ectecTBeHHOM buoTtone B bawKkupuu, nmetotr 6onblumMe 3HayeHun
OJIVHBI U LWUMPUHBI HAAKPLIIMIA, LWWMPUHBI NepeaHeCnMHKN 1 FO/10Bbl MO CPAaBHEHMIO C XKyKamu, obuTalowmmm B
TaTapcTaHe, Kak B €CTECTBEHHOM, TaK M HapylweHHOM 6uotonax. M TONbKO AAMHA NepesHEecnUHKU Y HUX
CTaTUCTMYECKM 3HAYMMO MeHblie. CpaBHEHME [AaHHbIX, MOJYYEHHbIX Ha [ABYX KOHTPOJIbHbIX Y4YacTKax, C
OaHHbIMM HAPYLWEHHOTIO y4acTKa NOKasasio, YTo B MOC/AeAHEM KYKM Bosee cxogHbl NO pasmepam C KyKamu us
ecTecTBeHHOro buoTona B TaTapcTaHe, XOTA B 60/IbLUMHCTBE C/Iy4aeB MeHbLUe No pasmepam (puc. 1).

AHanM3 No KOMMEKCY NPU3HAKOB NOKa3aJl, YTo BCe UCCNeA0BaHHbIe NONyNsuMu H. rufipes cTaTUcTMYecku
3HauMmo oTtaumyatotca gpyr ot apyra (Wilks' Lambda: 0,32, approx. F (12,2348) = 150,66, p < 0,0000) (puc. 2,
Tab..). Bce pasmepHbie NpU3HaKM BHOCAT 60/1bLLIONM BKAAL B AUCKPUMKUHAUMIo (npu p < 0,003).

Tabnvua
KBagpaT pacctoaHmna MaxanaHobuca mexay LeHTponaamm pacnpeseneHma npmMsHakos
B MHOFOMEPHOM MPOCTPAHCTBe nonyaauni H. rufipes

EctecTBeHHbIN — 1 EctecTBeHHbIN — 2 HapyweHHbii
EctectBeHHbIN-1 0 9,1 0,94
EcTecTBEHHbIN-2 9,1 0 11,3
HapyweHHbIN 0,94 11,3 0

MpumeyaHue: — KUpHbIM WPUGTOM 0603HAYEHbI CTaTUCTUYECKM 3HAUYMMBble NoKasaTenun npu p<0,001

MpeactaBneHHbIN B COOOLWEHUM MaTepran no MoppomeTpuyeckon MaMeHYMBOCTU H. rufipes asnsetca
oyepedHbiM BKIAAOM B pe3y/bTaTbl UCCAEAOBAHMIA MO M3MEHYMBOCTM Pa3MEpPOB XKYXKeNuL, B pPasHoW
aKosiormyeckoi obcraHoske [4].

B OoTHOWeEHMM 3TOro BUAA ObINO MOKa3aHO, YTO OOUTAHWE B rOPOAE OKasblBaeT BAWAHME HA pa3mepbl
YKYKOB: NO AJIMHE HAOKPbUIMA OHU He OT/IMYaZINCh OT OOUTAOWMX B ecTecTBEHHbIX BMOTOMax 3a roposom,
nmetoT 6onee OJ/IMHHYIO NepesHECNMHKY, HO Y3KYyl0 MepeaHecnuHKy, ronosy M 6osiee y3kue HaKpbi/ibs.
UccnepoBaHus npoBoamnuck B Hebosblwom ropoge (Hedptekamck), 66110 NOKa3aHO, YTO MeEPHble NMPU3HaKK
JKYKOB, 0OUTAIOLWMX B LLEHTPE ropoaa He OT/IMYaAnCh OT TaKOBbIX Ha OKpauHe [5].
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Puc. 1. OnucaTtenbHana ctaTucTuKa H. rufipes:
a — ANNHa HaAKprﬂMﬁ, 6— LWNPUHa HaLI,KprﬂMVI, 8 — A/IHa nepegHeCnnHKKU, 2 — WnpuHa nepegHeCnmHKu,
0- A/IMHA TOZ10Bbl, € — PaCCToAHNE meXAay rasamu.

o CpeaHee, Z + OwwnbKa cpeaHero, T + CTaHAapTHOE OTK/OHEHMe.

Mpu 3Tom ypoBeHb GAYKTYUPYIOLWEN aCMMMETPUM KaK MO METPUYECKMM, TaK U Mo deHEeTUYeCKUm
npusHakam Obln cambiM BbICOKMM Ha OKpauHe ropoga, MO CcpaBHeHM0 c nonynsumamu H. rufipes,
obuTalowmMmm B LeHTpe (napk) v 3a ropogom (oropoa, none) [6].

B Hawem cnyyae, KyKW, OT/IOB/AEHHble B BallKMpuuM, NPaKTUYECKM MO BCEM MpPU3HAKaM KpynHee
TaTapcTaHckmux. o Bcel BUAMMOCTM, pPEerMoHanbHble OCOOEHHOCTM KAMMaTa OKasbiBalOT BAMAHME Ha
M3MEHUYMBOCTb pasmepoB Yy H. rufipes, 4uto OblNO MOKasaHO M AAA APYrMX BWAOB Xyxenauy [7]. Ecam
CpaBHMBATb pa3mepHble MPU3HAKM KYKOB M3 HaPYLIEHHOro y4YacTKa C TeMu, YTo 0bUTaloT B ecTecTBEHHOM
LeHo3e B TaTapcTaHe, MOMHO CKa3aTb, YTO OHW WU MMEIOT MEHbLUME 3HAYeHUA MO A/ MHEe OTAEeNO0B Tena U
6onbluKe MO WUPUHE. [pyrMmu c1oBaMu, rabuTyc KyKoB, 06UTaOLWLMX Ha HapyLUEeHHOM Yy4YacTKe, paclLUMpEH.
3TO MOMEeT cuuTaTbcA nposBieHnEM GEeHOTUMUYECKOM NNacTUYHOCTM B OTBET Ha [AaBieHuWe cpeadbl. B
HEKOTOpPbIX CNy4Yanx TaKas NAaCcTUYHOCTb alanTUBHA M MO3BOASET NONYAALUM KNEPENPbLITHYTb» C OAHOrO NUKa
NPUCNOCOBNEHHOCTM Ha APYrOW, MUHYA «NPOXOXKAEHME» AOAWH npucnocobaeHHoctn [8-9]. MeHbwue
3HaYeHUA ANMHbI HAZKPLIIUIA Y KYKOB, 0BUTAIOLINX B 30HE BAIMAHMA BO3MYLLAOWMX GakTopos, (nMHumn N13M)
OblNM OTMEYEHbI TaKXKe U ANA ApYyroro BMAa Xyxenuu, Carabus granulatus L. [10].
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Kopens 1
Puc. 2. OpanHaums uccnegoBaHHbIX MONyAAUMIA H. rufipes B NNOCKOCTU ABYX ANCKPUMUHAHTHbIX Oceit

MN3MeHUYMBOCTb CpeaHUX MOKasaTenel B pPAAe C/y4aeB HE MMEET TaKoro 3HaYeHWs, Kak M3MEeHYMBOCTb
CTPYKTYPHbIX MoKasatenei [11], koTopble 6blan oTMedyeHbl B nonynauuax H. rufipes B pasHbix GuoTonax
OKpecTHocTel [JHenponeTpoBcKa. AHaNOrMYHbIA 3PPEKT PerucTpupyeTca M B ropoacKkMX NONynsuUnax 3Toro
BMAa. B Hawem cnyyae Tak)Ke MOKasaHbl CTAaTUCTUYECKM 3HaUYMMble PasnmMuma mexkay mopdomeTpuyeckom
CTPYKTYpOi nonynaumMin H. rufipes B ecTecTBEHHbIX OMOTOMAX W Yy4yacTKe, MO KOTOpomy rfponeraet
HedTenposoa.
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AHHOTaumA. Ha ocHoBe cpaBHeHUa geHaporpamm GUTOLEHOTMYECKMX NMOKasaTesieil 10KaIMTETOB PasHOM cTeneHu
yp6aHoreHHo TpaHCHOPMALMM U XapaKTEPUCTUK COOBLIECTB MWKPOMaMMANNM  BbIABUAM, UYTO XapaKTEPUCTUKM
COOBLLECTB MEKUX MAEKOMUTAIOWMX MOTYT CAYXKWUTb KOCBEHHbIMM MOKa3aTeNAMM COCTOAHMUA JleCHoro ¢puToLeHosa u
CTENEeHMU ero aHTPOMOreHHoW TpaHchopMaLUH.

KntoueBble cnoBa: coobLLECTB MeKUX MIEKOMUTAIOLLMX, GUTOLEHO3bI, leconapKku, ypbaHoreHHoe Bo3aeicTame.

MICROMAMMAL COMMUNITIES AS AN INDICATOR
OF THE BIOCENOSIS DISTURBANCE UNDER THE IMPACT OF URBANIZATION
N.F. Chernousoval, V.A. Sneguirev1
!Institute of Plant and Animal Ecology RAS, Ekaterinburg, Russian Federation
Ural Federal University, Ekaterinburg, Russian Federation

Abstract. Based on the comparison of the dendrograms of phytocenoses of some localities of different degrees by
urban transformation and the dendrograms of micromammal community characteristics revealed that the characteristics
of small mammal communities can serve as indirect indicators of the state of forest phytocenoses, and the degree of its
anthropogenic transformation.

Keywords: small mammal communities, phytocenoses, park-forests, urban impact.

XOpowo W3BECTHO, YTO AHTPOMOreHHOEe BO3AENCTBME ropoAa Ha MpUMpoAHble cooblecTBa U3MeHseT
CKOPOCTb M HanpaBAeHWe UX 3BOAOLMM, 4YTO ABAAETCA ajanTaumein K ypbaHOreHHbIM HapylweHUAM
€CTecTBEeHHOM cpeabl. M3yyeHne AMHAMMKMN U XapaKTEPUCTUK COOBLLECTB MENKMX MIEKOMUTAIOLLMX B CBA3KU C
0COBEHHOCTAMM NIeCHOM 3KOCUCTEMDBI, TPAaHCHOPMUPOBAHHOW MNOoA BAUAHMEM ypOaHW3aLMUK, BaXKHO ANA
NOHUMAHMA MEXaHM3MOB PEeaKLUKN NPUPOAHBIX SIKOCUCTEM Ha CTPECCOBbIE YCI0BUA, CO3aaBaeMble 6AM30CTbIO
ropoga.

Neconapkun r. EkaTepuHbypra — 3TO /NecHble 3KOTOHbI, WUCMbITbIBAlOWME JABa OCHOBHbIX ¢aKTopa
BO34ENCTBMA: adPOTEXHOTEHHOE 3arpA3HEHUE, HE UMEIOLLEe APKO BblpaXKeHHbIX BW3YasbHbIX NPU3HAKOB B
npegenax y4yacTKOB WCCAEAOBAaHWA W peKkpeauMOHHOe BO3AENCTBME, CNeACTBMEM KOTOPOro ABAAETCA
HapyLleHWe NecHOM NOACTUKN, MOYBEHHOIO M }KMBOTO HAaNOYBEHHOIO MOKPOBA, MPOHUKHOBEHWE NOA, IECHOM
NOJIOF CMHAHTPOMHbIX BUAO0B pacTeHui [4; 5]. Kpome Toro, MoxKeT HapyLlaTbCA pPaBHOBECUE B 3KOCUCTEMAX,
NPUBOAA K U3MEHEHMIO YNCAEHHOCTU, BUAOBONO COCTaBa MEJIKMX MAEKONUTAOLWMX FOPOACKOM YepTol [6].

Uenb nccnegosaHma — M3yYnTb BAMAHUE U3MEHEHWUI PACTUTENIbHbIX KOMMOHEHTOB 6MoreoLeHo3a Ha
cooblecTBa MesIKUX MIEKOMUTAOWMX W, KaK CAeacTBUME, OLEHUTb BO3MOXHOCTb CYAWUTb O CTEMeHMU
HapyLlWeHHOCTM GUTOLEHO3a HA OCHOBAHMMN U3MEHEHWUI B COODBLLLECTBAX MUKPOMAMMAJUNA.

UccnepoBaHMA NpoBOAWAM B CEMM y4yaCTKax COCHOBOFO Jieca pas3HOM CTeneHuM BO34eNCTBUSA
ypb6aHusaumu.

1. BHYTpM ropofCKOM 3aCTPOMKKM — Ha ABYX y4acTKax: B LileHTpanbHOM napKe KyabTypbl 1 otabixa (LLMKKO)
— Y4acTKe C MAKCMMANIbHOM peKpeaumelt, U Ha 3aKkpbiTol Tepputopun feHapapua botaHmnyeckoro caga YpO
PAH. 3Ta yacTb AeHApPapMA NOYTM NOJHOCTBIO NLIEHA PEeKpPeaLMOHHOM HArpy3KM, HO PacnoioXKeHa BHYTPU
ropoACKOM 3aCTPOMKM M MO3ITOMY UCMbITbIBAET TEXHOTEHHOE BO3AENCTBUE.

2. B ueTblpex neconapkax 4depTbl r.EKaTepuHOypra, pacnono)KeHHble BOKPYr ropofa B pPasHbIX
HanpaB/ieHMAX PO3bl BETPOB: B ceBepo-3anagHon (LLyBakuniicknin neconapk), oro-3anagHou (KOro-3anaaHbiii
Nleconapk) u oro-BocTovHoM (neconapk Jlecosoaos Poccum) vactax ropoga.

3. B KauecTBe KOHTPO/ASA Mbl BbiOpasn yyacToK cocHoBoro neca B 50 Km Ha HO-B ot r. EKaTepuHbypra
(56°36'04”C.LU.; 61°03’25”B.4,.).

PaboTa BbINONHANACL B TEYEHME LWECTM NIET B CEPEANHE fIeTa — B NEPUOL, MHTEHCUBHOIO PAa3MHOMKEHUSA U
BbICOKOMA YUCNEHHOCTU MESIKUX MNEKONUTAOWMX B TEYEHME HECKONbKMX neT. B Kaaom nokanutete
3aKnagpiBanM no Tpu AMHUM M3 25 nosywek Kaxkaaa. OTNOB NpoBOAUAM B TeYEHME YeTblpex CYTOK.
MonoxeHne NOBYMX JIMHUIA OCTaBaslOCb HEM3MEHHbBIM Ha MPOTAMEHWW BCEX NET UccnenosBaHuA. lNepsble
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JIMHUK pacnosiaranyM B Hambosiee aHTPOMOreHHO M3MEHEHHbIX YacTaX seconapkoB. OcTanbHble AUHUM — B
MeHee HapyLleHHbIX MecCTax.

[eTanbHoe reob0TaHMYECKOE ONUCAHWUE, C YY4ETOM BCEX 1€COPACTUTENIbHBIX XapPaKTePUCTUK, BbINOJHEHO
0151 y4acTKOB IMHWI 0TN0Ba. TUNbl Ieca yKasaHbl No KnaccuduKkaumm bB.MN. KonecHunkosa [2].

YyeT nogpocra u noanecka NpousBoAMACA Ha KaXXAOM yyacTKe Ha 25 naowaakax pasmepom 2 x2 m. Y
nogpocTa M Noasiecka onpeaensnucb BUAOBOW COCTaB M BbICOTa Mo WKane A.B. MobeauHckoro [3]. TpaBaHo-
KYCTapHMYKOBbI NOKPOB OMUCbIBanM Ha 25 naowagKax pasmepom 1 x 1 m; dMKcMpoBanuchb BbiCOTa sipyca,
NPOEKTUBHOE MOKPbLITUE KAaXKAO0ro BUAA, Ha/IMYME N NPOEKTUBHOE MOKpPbITME MOXOBOro NOKpoBa. Ha aTux xe
naoLlagKax 3amepanm CyMMapHyo MOLLHOCTb onaza U 1ecHOW NoaCTUAKK. Bbla nogcynTaHa BCTPEYaemMocCTb
KaXKOoro BuMaa noapocta, KyCTAapHMKOB M TPABAHO-KYCTAPHMUYKOrO MOKPOBa ANA ONpeaeneHus CTeneHu
peKpeauMoHHOM Aerpagauum y4actkos. [nasomepHo onpeaenann NpPoUeHT TPONMUMHOYHOM CETU Ha y4yacTKe
AnHun. CTaammn pekpeaumoHHOM aerpagaumnm yyactkos onpeaenanu no B.C. MUeaHosy [1].

C nomoubto nporpammbl PAST181 cpaBHUAM PUTOLEHO3bI M COODOLLECTBA MENKUX MIEKOMUTAOLIMX
Pa3sHbIX IMHUIA BCEX U3YYEHHbIX JIOKAINTETOB. KNacTepHbIM aHaIM30M OLEHW/IN YPOBEHb UX CXOACTBA.

OTANYMTENbHON 0COBEHHOCTbLIO IECOPACTUTE/IbHBIX YC/IOBUIA 1IECOMNAPKOB ABNSIETCA YBE/INYEHME TYCTOThI
noasecka u oborauleHne ero BMAOBOIO COCTaBa, YTO O6NAronpuMATHO ANA TEMWUCUMHAHTPOMHbLIX BUAOB
MUKPOMaMManunin. [1ns yyacTKOB BCEX NMHUIA NO XapaKTEPUCTUKAM PacTUTe/bHbIX APYCOB (32 UCKAKOYEHMEM
ApPEeBECHOro) M CBOMCTB MOBEPXHOCTHbIX MOYBEHHbIX FOPWU3OHTOB MOCTpPOeHa AeHaporpamma (puc. 1a),
OTparkatoLan cTeneHb CXOACTBA MeXAY y4aCTKaMu.
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JeHaporpamma rpynnMpoBKM 06cCnefoBaHHbIX YYaCTKOB Ha OCHOBe (UTOLEHOTUYECKUX XapaKTepPUCTUK
JINHKUI (@) U Ha OCHOBE XapaKTEPUCTUK COOBLLECTB MeNKUX MieKonuTatoLwmx (6).

YcnoBHble 0603HayeHusa: F — ecTecTBeHHoe JflecHoe HacaxkgeHuve, D — pgeHgpapuin, CP — UMKKO,
LR — neconapk JlecoBogoB Poccun, UZ — [HOro-3anagHbit  neconapk, K — KannHOBCKMIA  nieconapk,
Sh — LWyBaKuwwckunii neconapk; undpbl paaom c 6ykBon — Homepa IMHUIA.

Bblno yCTaHOBNEHO, YTO B OJ/IM3KUX NIECOPACTUTENbHBIX YCNOBUAX MEJIKME MAEKONUTAaloWne MMerT
CXOOHYIO AMHaMUKY. MexaHusmbl GOPMMPOBAHUA UYUCAEHHOCTM TPbI3YHOB OTAMYAIOTCA Y TUMMUYHbIX
npeacTaBuTeNel IXHOTaeKHOM NoA30HbI ecHOM 30HbI NoneBok (Microtus arvalis, Clethrionomys glareolus,
C.rutilus) n remmcnHaTpona ropoaCKMX Tepputopuin — A. uralensis.

Ha ypb6aHn3npoBaHHbIX TeppUTOPMAX Ha GOHE OTHOCUTENIbHO BbICOKOIrO 06UAMA Manol NeCHON Mbiln
Oaxke HM3Kaa fons ¢epTUbHbIX CaMOK B NonNyaauumn obecneymBaeTt nogaepKaHme YNCeHHOCTU, U 411 Hee B
Hambonbluelt cTeneHn CBOMCTBEHEH ONMNOPTYHUCTUHYECKUI TUM PA3MHOMKEHUA.

Mokasatenu pasHoobpasma ABAAIOTCA OYEHb BaXKHOM XapaKTepUCTMKOW coobuwiectB. Kak M3BecTHo,
NPOCTPaAHCTBEHHAA reTeporeHHOCTb Cpebl YBeMUYMBAET pasHoobpasne coobLecTBa, a CTPECCOBbIE YC0BUS
cpeapbl 06bIYHO yMeHbLAT ero. Mo3Tomy MoKasaTesin pasHoObpasns B KOMMJIEKCE C OLEHKOW BWAOBOW
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CTPYKTYpbl COOBLLECTB MMKPOMAMMaANN NO3BOAAT OLLEHUTb WX M3IMEHEHWA B YCA0BUAX YpPOAHOreHHOro
BO34eliCTBUA.

[na Bcex y4yacTKoB Obln OLEHEeH BWAOBOM COCTAaB M pPAcCYMTaHbl MOKasaTesn, XapaKTepusylolme
pa3sHoobpasune coobLecTB: MHAEKC OOMWHUPOBAHMA, UHAEKC pa3Hoobpasusa LleHHOHa-YuBepa U MHAEKC
BbIPOBHEHHOCTM coobuyecTtsa MNueny.

JOMUHMPYOWMM BUAOM BHYTPW FOPOACKOM YepTbl MOYTM BO BCEX JIOKanuTeTax bblna Manas necHas
Mbllb, AMwb B KannHoBckom u  LyBaKuWCKOM neconapkax COAOMMHAHTOM Oblna pbiKkas MoneBKa
(Clethrionomys glareolus Schreber,1780), oHa e 6blna AOMWMHAHTOM B KOHTPOJIbHbIX JIECHbIX y4acTKax. B
rpagMeHTe pPeKPeaumMoHHOro BO3AEWCTBMA Mbl  HabaogaemM CHUMMKeHMe pasHoobpasuma coobuects
MWKPOMaMManuii “ CABUr BMAOBOIO COCTAaBa B CTOPOHY FEMWCUMHAHTPOMHbIX BMAOB. A3POTEXHOreHHoe
BO34ENCTBME HEe OKas3blBaeT BbIPAa)KEHHOTO BAWAHMA Ha  XapaKTEPUCTUKM  COOBLLECTB  MESKUX
mnekonutatowmx. lNonor cocHoBoro neca M 6onee ryctom KyCTapHUKOBBLIA ApYyc, Yem B KoHTpone [7]
OKa3blBalOTCA LOCTAaTOMHO XOPOLWMM OGUALTPOM A/A 334EPXHKKM a3POTEXHOFEHHOro 3arpsisHeHWa OoT
NPOHUKHOBEHUA K HUKHMUM YPOBHAM, rge ObuTaloT mesikue miaekonutawowme. OgHoBpeMeHHO 6o/blias
ryctoTa KyCTapHMKOBOIO Apyca co3gaeT bnaronpuaTHble YCNOBWUA A0 OOUTAaHUS Manoi JIECHOM MbILLK,
BC/IeACTBME Yero ee 0bumMe He TO/IbKO CTAHOBUTCSH BO3MOXHbIM B COCHSAIKAX JIeCOMapKoB, HO M B HEKOTOPbIX
OOCTUTaeT BbICOKUX 3HAYEHWIA.

Kak u ana ¢uToueHo308, 415 coobecTB MUKPOMaMMaanii Mo Nokasatenam pasHoobpasus, BUAOBOrO
COCTaBa W YNC/IEHHOCTU Mbl MOCTPOUAU AeHaporpammy (puc. 16).

CpaBHUTENbHBIA aHaNW3 AeHApOorpamMmm 34ado-pacTUTENbHBIX XapPaKTEPUCTUK YYaCTKOB PasHbIX JUHWIA
(puc. 1a) u coobwecTB MeNKNUX MAEKONUTAOWMX 3TUX ANHUI (pyc 16) BbiSBUA, YTO FPYNNMPOBKa KAacTepos
BO MHOIOM CXOAHA, XOTA W HeT MNoNAHOro cosnafeHua. JinHuu [LdeHapapua, dopmupylowme oTaeNbHbINI
KnacTtep cOObBLLECTB MENKNX MAIEKOMUTAIOLLMX, CTPYNNMPOBaHbl TaKXKe KaK U Y pacTUTeNbHbIX coobLLecTs. Tem
He MeHee, XOTA 300L,eHO3bl Y4aCTKOB /IMHUIA KOHTPOABLHOIO /ieca U BblAENUANCL B OTAE/IbHbIE KAacTepbl, HO
YPOBHM CXOACTBA OT/IMYANUCL OT Tex, KoTopble Mbl Habntogaem ana ¢utoueHosos. CoobuiectBa MeKUX
MJIEKOMUTAIOLLMX ECOMAPKOB, KaK U BONbLIMHCTBO Y4acTKOB 343ad0-pacTUTENbHbIX COOBLLECTB S1eCONapKoB
BbIAENIUNNCE B OTAE/bHYIO rpynny. OgHaKo, CXO0ACTBO B rPYNNMPOBKE KNAaCTEPOB Y4aCTKOB OTAE/bHbIX IMHUIA
¢$UTO- 1 300UEHO30B B pPsSE Cly4aeB He COBMAZANo0.

Ha pasHoobpasne coobLEecTB KMBOTHbIX B OKPECTHOCTAX ropoAa AeWCTBYIOT pasHOHAnpasieHHble
daKTOpbI: C OAHOW CTOPOHbI, NPOUCXOANT YMEHbLUEHNE BUAOBOIO pasHoobpasua M3-3a ypbaHUCTUYECKOro
CTpecca U CHUXKEeHME YUCTIEHHOCTM U MCYE3HOBEHUA TUMMUYHbIX SIECHbIX BUAOB, C APYroN, yBendyeHme nHaeKca
pa3Ho0b6pasna 3a cyeT BCENEHMUA HETUMMUYHBIX A8 TaeKHbIX 1eCOB BUAOB. B cymme gBa 3TU npouecca gatot
CNEeKTp BapMaHTOB pa3HO06pa3Ma coobiecTs, onpeaensieMblX Kak pesynbTUMpYyloLLas CoCTaBAsAWan obounx
$aKTOpOB, NO3TOMY, XOTA COOOLWECTBA MENKUX MJIEKOMUTAIOWMX KOHTpoNs U ypbaHW3MPOBaHHbIX
JIOKANNTETOB OTYET/IMBO BbIAENUAUCL B OTAE/bHbIE TPYMMbl: HET MOJIHOrO COBMAAEHUA 3TOrO PasAeNeHun C
dOUTOLEHOTUYECKOW AEHAPOrPaMMON. BMecTe ¢ TeM BCe-TaKM NPOC/IEKMBAETCA BbICOKAA KOPPENALUS MeKaY
pacTUTeNbHbIMM COObLLECTBAaMM U COOBLWECTBAMM MMKPOMaMManuii. M No M3MEHEeHUAM XapaKTepUCTUK
Cco06LWEeCTB MMKPOMAMMa/IMA Mbl MOXEM FOBOPUTbL 06 aHTPOMOreHHOM CyKLeccum necHoro putoueHosa.

MNTaK, KaK Mo /1ecopacTUTeIbHbIM YCOBUSAM, TaK U MO CTPYKTYpe U pasHOObpasunio coobLiecTB MesKux
M/IEKONUTAIOWMX KAACTEPHbIM aHANM3 OTpaswua  pasfenieHnMe ecTecTBEHHOro U ypbaHW3MpPOBaHHbIX
MeCTOO0OUTaHUI U YPOBHU NX N3MEHEHUA.

CnepnoBaTeNbHO, MOXHO C BbICOKOM BEPOATHOCTbIO YTBEPHKAATb, YTO NPU M3MEHEHUM BUAOBOMO COCTaBa U
XapaKTEPUCTUK PasHOOOPa3nA MENKMX MNEKOMUTAIOWMX, AaxKe NPU BUM3yaNbHO HEU3MEHHOM Baarononyymm
NecHoro ¢puToLLeHo3a NPOUCXOSAT U3MEHEHUSA, HapyLLAtOLWMe ero NPUPOLHbIE XapaKTePUCTUKN.

3aknioyeHue

B necHbIx ¢puTOLLEHO3aX Mo BO3AeNCTBMEM ypbaHM3aLMKM NponcxoamuT TpaHcdopmaLlma NoLNONOrOBbIX
APYCOB pacTutenbHoCcTU. OHa BbipakaeTcs BO GJIOPUCTUYECKOM 3arpPA3HEHUU HUNKHUX APYCOB MPUFOPOAHbIX
IeCOB CUHAHTPOMHbIMK BUAAMW U U3MEHEHUU BUAOBOrO PasHOObBpasma TPaBAHO-KYCTAPHUYKOBOIO Apyca.
OAHOBpPEMEHHO HapyLaeTca NOACTU/KA U YINOTHAETCA NoYBa.

Mpn ypbaHUCTUYECKOM BO3AENCTBUM Ha JIeCHble 3KOCUCTEMbl HabAloOaeTCs M3MEHEeHUEe CTPYKTYpbl
CO06LLECTB Me/IKMX MAeKonuTatoWwmx. TpaHchopMaLma HUKHUX APYCOB HapyLIaeT yCI0BMA 0OUTAHUA OOHUX
BMAOB W co3gaeT bnaronpusaTHble ycnosua gns  apyrux.  O6oraweHue BMAOBOroO  COCTaBa
W yBE/IMYEHME TYCTOTbl KYCTAPHMKOBOMO NoANecKka CMELLAEeT rpagueHT YCA0BUIA 0OUTAHUA B CTOPOHY BMAOB,
06bI4HO M3beraroLmMx XBOMHbIX IECOB: IECHOMN W NOJIEBON MbILLEN.
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XapaKTepUCTUKM COOBLECTB MENKMX MJIEKOMUTAIOWMNX MOTYT C/AYKUTb KOCBEHHbIMM MOKa3aTenamm
COCTOAHMA NecHOro GpUTOLLEHO3a U CTEMEHW ero aHTPONoreHHon TpaHchopmauun. Takum obpasom, nposeas
nccnefoBaHMA coobLWEeCTB MUKPOMaMMaaniAi B TedyeHne 2—3 fieT MO OCHOBHbIM WX MPU3HAKaM C OLEHKOM
MHAEKCOB Pa3sHO06pPasnsa MOXKHO NPUBAM3UTENBHO OMNPeAennTb YPOBEHb TPAHCHOPMMUPOBAHHOCTU JIECHOTO
¢duToLEeHO3a

Paboma 8binosnHeHa 8 pamKax 20cy0apcmeeHHo20 3a0aHuA MHcmumyma skosoauu pacmeHuli u ¥cusomusix YpO PAH
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AHHOTauma. PaccmoTpeH OnNbIT B3aMMOAENCTBUA aKaZleMUYECKON HayKWU C YUYpEeXAEHUAMWU [OMNONHUTENIbHOTO
obpa3oBaHUA AeTen, LUenblo 3K0N0rMYeCcKoro BOCNMUTAHMA KOTOPbIX ABAAeTCA GOPMMPOBAHNE SKONOTMUYECKOM KYAbTypbl
NoAPacTaloLLEro NOKOEHWUS, 3KOIOTMYECKOTO CO3HAHWUSA U MbILIIEHMA HA OCHOBE aKTUBHOM KM3HEHHOM NO3ULLUN.
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THE ROLE OF ACADEMIC SCIENCE IN ENVIRONMENTAL EDUCATION
AND FORMATION OF ECOLOGICAL CULTURE OF SCHOOLCHILDREN
A.B. Alexandrova, D.V. Ivanov
Research Institute of Problems of Ecology and Mineral Wealth RT AS, Kazan, Russian Federation

Abstract. The experience of the interaction of academic science with the institutions of additional education of
children, the purpose of environmental education which is the formation of ecological culture of the younger generation,
environmental awareness and thinking on the basis of active life position.

Keywords: environmental education, academic research, children's additional education, ecological culture.

B HacTosAwee Bpema 6osbwas posb B NONyAApM3aLMM U PACNpPOCTPAHEHUM HAYYHbIX 3HAHWUWA cpeau
HaceneHus, MOBbIWEHNE €ero WHTeNNEKTYalbHOTO W Ky/AbTYpPHOIO YPOBHA OTBOAMTCA aKageMUYECKUM
yupexageHuam [9].

Ocob0 aKTyanbHa A[EATENbHOCTb aKaAEeMMUYECKMX MUHCTUTYTOB B 3KOJOTMYeCKOM 06pa3oBaHuM u
GOPMUPOBAHMM  IKONOFMYECKOM KyAbTypbl MNoAgpacTatowero nokoseHus. COTPYAHWKM  aKaAeMUYECKUX
yyuperaeHuin u BY3o0B ABAAIOTCA KaK PYKOBOOMTENAMWM WCCAeAOBATENbCKUX PaAbOT LWKONbHUKOB, TaK M
Hay4YHbIMW KOHCY/NIbTAaHTaMW MPOEKTOB, BbINOAHAEMbIX Ha 6a3e MyHMUMNaNbHbIX 06pa3oBaTesibHbIX
yupexaeHnun [7; 11; 12]

3afaum akageMMYECKON HAyKM 3aKIo4atoTCA Kak B GOpMMpPOBaHMM onpeseneHHoro o6bema 3HaHui no
3KOMIOTUK, TaK M CNOCOBCTBOBAHUM NPUOBPETEHUA YYaALLMMMCA NPAKTUYECKMX HABbLIKOB Hay4YHOro aHajausa
NPUPOLAHON cpeabl, OCMbICNEHUIO B3auMoZencTBuA obuiectBa M NPUPOAbI, OCO3HAHUKD  JINYHOM
OTBETCTBEHHOCTM 33 COCTOAHUE OKPYKaloLWeNn cpeabl, U, B KOHEYHOM MUTOre, GOPMUPOBAHMIO SKONOTNYECKOM
KY/1IbTYpPbl MOApPacTatoWw,ero NnoKoAeHuA.

Ha 6a3e WHcTMTyTa npobnem sKonorMm M Heapononb3oBaHMA AKageMun HayK pecnybamku TatapctaH
(MN3H AH PT), noa pyKOBOACTBOM COTPYAHWKOB WHCTUTYTa BbIMOJIHAKTCA Hay4yHO-UCC/eoBaTeNbCKUe
NPOEKTbI y4YallMmmMcs 3Koorndeckoro otaena MBYO «LleHTpa aeTckoro TBopyecTsa TaHKoApPOM» T. KasaHu.

PaboTta npoBogmMTca B ABa 3Tana. TeopeTUYeCKMn 3Tan OpraHM3oBaH B rpynnax no 15 yenosek Ha 6ase
WwKon CoBeTcKoro paiioHa r. KasaHu no aBTOPCKMM MAWM afanTUMPOBaHHbIM Nporpammam negaroros MbYZ0
«LleHTpa geTckoro TBopyecTBa TaHKOAPOMY.

MpaKkTMyeckad 4YacTb MNPOBOAMTCA COTPYAHMKAMW MHCTUTYTa, COBMeELLAKOWMX Negarormyeckyto
OeATENbHOCTb B YUYPENKAEHMAX AOMNOAHUTENbHOrO 06pPA30BaHWUA, C MCMNOAb30BaHMEM Pas/MYHbIX GOpM
OpraH13auuun AeaTesIbHOCTM yYaLLumnxca.

CToUT noAyepKHyTb, 4YTo Hambonee adpdekTMBHOM Popmoit pPaboTbl C yyaWwMMUCH, B Xo4e KOTOpoW
NPOABNAETCA W NOBbLIAETCA MHTEPEC YHALUMXCA K SKONOTMYECKMM 3HAHUAM, @ TaK¥Ke COXPaHAETCA yCTOMYMBan
MOTUBALMA K HAY4YHO-UCCNEeLOBaTE/IbCKON AEeATENbHOCTU, ABAAIOTCA 3KCKypcuu. OHM MPOBOAATCA Ha
TEPPUTOPUAX 3e/1eHOM 30HbI ropoaa, NamMATHMKOB Npupoabl r. KasaHu [4], a TakKe B nabopatopuax UMNIH AH
PT. Ha 3KcKypcuax yvawmecs 3HAKOMATCA C COXPAHMBLUMMMCA €CTeCTBEHHbIMM Yy4YacTKamun 6MoLLEeHO308B,
UCTOpMEN CO34aHMA, 3HAYEHWEM, MepaMu OXpaHbl MAMATHUKOB MPUPOAbI, a TaKXKe MpaBWIaMKu 3anucu
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HabnogeHui n ¢otocbemKku. Mo poTorpadpuyeckum maTepmanam 3KCKYPCUN OpraHM30BbLIBAIOTCA LIKOJIbHbIE
BbICTAaBKM Ha Temy « FHOHbIM 3Konor». Ha akckypcuax B nabopatopusax UMIH AH PT WKOAbHMKM 3HAKOMATCA C
Hay4YHbIMW HanpaBAEHUAMW WcCNefoBaHWN, nabopaTopHbIM 06OPYyAOBAHMEM, TEXHMKOW 6e3onacHocTy,
MmeTogamu n3yyeHUAa KOMMNOHEHTOB 3KOCUCTEM.

B AanbHelwem, BbICOKOMOTMBMPOBAHHbIE Yy4yallMecs, Moj PYKOBOACTBOM HAy4HbIX PyKoBoAUTENew,
BbINONHAOT MCCNea0BaTeNbCKMe PaboTbl MO HamnpaBAEHUAM: 3KOJIOTMYECKUMI MOHUTOPUHT, NMoYBOBEAEHME,
ypboskonorua, 6uonHaAMKaumsa un ap. B 3aBMCMMOCTM OT Tembl MNPOEKTa, paboTa MOXKET BbINOJAHATHCS
WCKNOYNTENbHO B Jlabopatopuu wuam couyeTaTb B cebe nonesoit M nabopatopHbid 3Tanbl. Ha npupopge
yyalwmecs nog pPyKOBOACTBOM Meparora 3HAKOMSTCA C KOMMOHEHTamMM naHAawadTta: pacTUTENbHOCTbIO,
penbedom, No4yBamu, NOYBOOOUTAOWMMW OPraHU3MaAMMU, TMAPONOTMYECKMMM OOBEKTAaMU. BocnmMTaHHWMKMK
0CBaMBaloT NOJIEBbIE METOAbI UCCAEA0BAHNI, BeAyT CBOM AHEBHUKM, AENAOT CHUMKU UCCneayembiX 06 beKTOB
W 3TanoB noneson paboTbl.

BbinonHeHWe uccnenoBaTeIbCKUX MPOEKTOB B 006/1aCTU 3KOMOMMM TECHO CBA3aHO C nabopaTopHbIMM
nccnenoBaHmammn. Ocobbll MHTEPEC Y yYallMXCA BbI3bIBAKOT UCCAEA0BaHUA, CBA3AHHbIE C UCMOJ/Ib30BaHUEM
MUKPOCKOMNPOBAHUA, BUHOKYNAPHOro HabatogeHMA, PUIUKO-XMMUYECKMX METOA0B aHaAu3a.

Yuawmmuca MbYO «LleHTpa aetckoro TBopyecTBa TaHKogpom» Ha 6ase UMIH AH PT 6biam co3paHbl
BoaHas KapTa Kasanu [3], 3eneHan kapta KasaHu, Atnac noys PT ana wkonoHukos [1].

AKTUBHbIE M BbICOKOOPraHM30OBaHHbIE Yy4yaluMecs BbICTYNaloT C paboTaMm Ha HaAyYHO-MPAKTUYECKMX
KOHdepeHumax. Te3ncbl UCCNenoBaTENbCKMX pPaboT y4dawmxca onybavKoBaHbl B COOPHUKax MaTepuanos
MeXKAyHapoaHbIX KoHbepeHunit [1; 5; 6; 8; 10].

BoCnNUTaHHMKKN UEHTpa ABAAIOTCA HEOAHOKPATHbIMM nobeautenamm M NpuUsepamu pPervoHanbHbIX,
BCEPOCCUMCKMX, MENKAYHAPOAHbIX ONMMMMAL M KOHKYpcoB: PecnybnvMKaHCKM KOHKypc «50 nayywmx
WHHOBALMOHHbIX ngen ana pecnybamku TaTapcTaH»; Bcepoccninckme KoHKypcebl «byayuiee cunbHon Poccnm —
B BbICOKMX TexHosormax» u «HOHble MccnepoBaTenn OKpy:Katowen cpeabl»; Bcepoccuitckaa onvmnuaga
LWKO/IbHUKOB MO 3KonorMmM m Bcepoccuiickas onmmnmaga «Cossesamen; BcepoCccMMCKUIA KOHKYPC BOAHbIX
npoekToB 1 MexayHapoaHbli CTOKrosIbMCKUIA FOHUMOPCKUI BOAHbBIN KOHKYPC.

NHTepecHana wuccnegoBaTenbcKkaa paboTa LWKObHUKOB, NpuMobpeTeHMe MMKU MPAKTUUYECKUX HABbIKOB,
No3BONAOT 6HoNee 0Co3HaHHO AenaTtb CBOM NpodeccnoHasibHbIN BbIGop.

BbINYCKHMKN LLeHTpPa NpogokaloT obyyeHue B NPodU/IbHbIX BbICWIMX YYEDOHbIX 3aBeAeHUAX, Kak B
npeaenax pecnybimKku, Tak U B APYrux permoHax Po.
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oksana_goncharova@mail.ru

AHHOTauuA. B cTaTbe OnMMCbIBAeTCA OMbIT 3KO/MOMM3auMM chep KU3HM U ObLLEeCTBEHHOrO CO3HaHMA B npouecce
BOBJ/IEYEHMA 06YYAIOLLMXCA B MPOEKTHYIO AEATE/bHOCTb.

Kniouesble CnoBa: NPOeKTHas AEATe/IbHOCTb, MPOEKT, 3KON0MM3aLmMsa CO3HaHWA, 3KOA0rMYecKkan ANYHOCTb, UTOTK
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PROJECT ACTIVITIES IN THE FORMATION OF AN ECOLOGICAL PERSONALITY:
RESULTS OF THE YEAR OF ECOLOGY
0.V. Goncharova
Armavir Social Psychological Institute, Armavir, Russian Federation

Abstract. The article describes the experience of making certain areas of life and social consciousness more
ecologically-oriented in the process of involving students in project activities.

Keywords: project activities, project, ecological orientation of consciousness, ecological personality, results of the
Year of Ecology.

nob6anbHbIA 3KONOTMYECKUIA KPU3UC M HaspeBLUME Npobaembl B PerMoHax 3acTaBasalOT NepecMoTpeTb
NnoTpebuTeNbCKyl0 POJib YenoBeKa, ONTUMU3UPOBATb OTHOLIEHWS B CUCTEME «4YeNoBEeK — npupoaa» u
aKTyanusnpoBaTb 3aga4y GOPMUPOBAHMA «3KONOTMYECKOMN TNYHOCTU Y.

MeHTaNnUTET YeNoBEeKa, ero LEeHHOCTHble OPUEHTALMKW, MHOTME XapaKTepPUCTUKU €ro MnCUXMYecKoM
KOHCTUTYLIMK, HE COOTBETCTBYIOLLME HOBbIM YC/IOBUAM KU3HWU, AO/KHbI BbiTb «MPEOA0NEeHbl C MOMOLLbIO
HOBOro BOCMWTAHWUA, HOBbIX Taby, YyTBepP)KAEHWS HOBOM HpaBcTBeHHocTM» [5,c.113]. BocnutaHue
noapacTalollero MOKOJIEHUA B COOTBETCTBMUM C  MAEa/lOM  3KOJIOTMUYECKOM JIMUHOCTM CBA3bIBAETCA C
BOCMMUTAHWEM YyBCTBA OTBETCTBEHHOCTU: «UYe/IOBEKY 3KOJIOMMUYECKOMY» MPUCYLLE «HPABCTBEHHO-LLEEHHOCTHOE
OTHOLLIEHME K Npupoae U K NoAaM, CNOCOBHOCTb K CaMOOrpaHUYeHUIo, YyBCTBO IMYHOW OTBETCTBEHHOCTM 33
COCTOAIHME OKpYyrKalollel cpedbl, ocoboe BUAEHME MUPa KaK OOBbEKTa ero nocTosaHHOM 3aboTbi» [3].
AKTyaNIbHOCTb BK/IHOYEHMA 3KOJIOTMUYECKOr0 KOMMOHEHTa B cucTemy GpOPMUPOBAHUA IKONOTUUYHON NIMUYHOCTM
TpebyeT NOCTOAHHON cUCTeMHON pPaboTbl NO Pas3BUTUIO BOCMPUATUA 3KONOMMYECKUX Mpobaem Ha ypoBHe
JINYHOCTHO 3HAYMMbIX, MOBbLILEHUIO 3HaHMIA 06 06bEKTax NPUPOAbI U NPUHLMNAX UX OXPaHbl, BOCMUTAHUIO
NoTpebHOCTN NPaKTUYECKOro y4acTus B peasibHOM NPUPOA0OXPaHHON AeATeNbHOCTY.

Bonbwyto ponb B GOPMMPOBAHMU 3IKONOTUYECKOW JINYHOCTU WrpaeT BOBJIEYEHHOCTb B MPOEKTHYHO
OeAaTenbHoCTb. MiccnenoBaTenbCKne NPoeKThbl, ABAAOWMECS HayYHbIMW UCCEA0BAaHUSIMU M HaNpaBAeHHbIE Ha
pelweHne peanbHOM NAMYHOCTHO 3HAYMMOM 3IKONOTMYECKOM MpPob6AeMbl, B COBPEMEHHbIX COLMANbHO-
3KOHOMMYECKMX YCNoBUSAX GOPMUPYIOT BOCTpebOoBaHHbIX NpodeccMoHanos, obnagatowmx chopmmnpoBaHHOM
3KO/IOTMYECKOM KOMMETEHTHOCTbI, FOTOBHOCTbIO KPeaTUMBHOINO pelleHMA 3KONorMyeckmux npobiem pasHoro
YPOBHA, YMELWMNX pPeannsoBbiBaTb MCCAeA0BaTeNbCKUE, HayyHble, MHOPMALMOHHbIE U ApyrMe BuAbl
npoekTtos [4].
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OcHoBHas Le/ib NPOEKTHOMN AeATENbHOCTM — 3TO 3KO/10rM3aums chep *KU3HU U 06LLECTBEHHOTO CO3HaHMUA.
Mpumepom TaKon [eATeNbHOCTU SsBAAETCA ydyacTue obyyatowmxca B MeKAyHapogHOM MONOAEHKHOM
3Konornyeckom npoekte «IKO» [1]. B 2017 roay, ob6bsABAeHHbIM [040M 3K0o0rMKN, NPOEKT «IKO» oTMeTUA
cBoe 15-netme. «9KO» ABAAETCA 3KONOTMYECKMM MEranpoeKTOM, KOTOpPbIA BKAOYAET B ceb6s MHOXKEeCTBO
B3aMMOCBSA3aHHbIX KOHKYPCOB-BbICTAaBOK, KPYr/bIX CTONOB, KOHbEepeHUnit, MmacTep-KnaccoB, 06beanHeHHbIX
obLwein uenbio, pecypcamm U CPoKamu.

Uenb peannsaymm «9K0-2017» — popmMmnpoBaHNE IKOIOTMUYECKOTO CO3HaHMA MOoNoAEKN. Meponpusatus
«3K0-2017», npoBogMmble coBMecTHO ¢ OMCKMM oTaeneHnem MexayHapoaHON akageMMUM HayK 3KOI0Mu,
6esonacHoCcTM 4enoBeka u npupoabl (MAHIE), B ouyepenHON pa3 MpuBAEKAN BHMMaHMe obLliecTBa K
3KONOrMYECKON CUTyauUMU, COMKUBLLENCA B CTpaHe, rnobasbHOMY XapaKTepy 3KOJIOMMYeckux npobrem wm
cBoeobpasHOMY MX MNPOABAEHUIO B KaXAOM pernoHe. Haspeswwue npobaembl HacToMumMBo TpeboBanm
CKopelwen nepecTpoiikn mblilaeHUa oblwecTBa M KaXKAaoro oTAeNbHOro 4yesnoBeKa. B nporpamme «3KO-
2017» 6b1an NpeacTaBaeHbl PaboTbl PpebaT B HOMUHALUAX:

- HaTypannctuyeckne pUCyHKM C OMMUCAHUEM UANOCTPUPYEMOTO COBbITUA «3anMCKU HATypaanucTay,
npeacrasaaowme CTpaHUUbl MNONEBOr0 AHEBHWMKA C 3apUCOBKAMM M OMUCAHMEM MeCTa U BpemeHu
HabogeHUsA, NOroAHbIX YCNOBUM, KPAaTKMM OonucaHuemM HabntoaeHus (06bekTbl HabageHus, AaHHble 06
apeane pacnpocTpaHeHusa, BHEWHeM BUAe, NUTaHUKU, obpase XKM3HM, SKONOTMMU, PACNPOCTPAHEHUU UAU UX
XO3ANCTBEHHOM 3HAYEHUN U T. IN.).

- 3KogmM3anH (TBOpUYeCcKoe nsgenne M3 oTxoLoB);

- doTorpadumm «IKkoNorus PoaHoOro Kpasa» (HoMmMHaumMa NnpuypoYeHa K Tomy, yto 2017 roa obbABaeH
foaom akonorum u frogom ocobo oxpaHaemMbix NPUPOAHbIX TeppUTopuin B Poccumn);

- JINCTOBKM  «IKosorMyecknin  Typmam» (B cBA3M ¢ obbaABneHnem 2017 roga — logom
MeKAyHapoaHOro yCTOMYMBOro PasBUTUS TYpPU3MA).

Meparorn npeactaBuan paboTtbl Ha KOHKypC A4na neaaroroB «9Ko/0rMYyeckoe NpoCcBeLeHNE HAceNeHUs.
3Konormnyeckoe obpasoBaHMe N BOCMUTAHNUE MOIOAEKNY.

Mpu noaaepxke BY «MpupoaHbiii napk «MTuubs raBaHb» U [leTckoro knyba «Ymnanama» (Omck)
OopraHM3oBaHa W NpoBeAeHa BbiCTaBKa NpeacTaB/ieHHbIX paborT.

Mcnonb3oBaHWe NPOEKTHOM AeATEeNbHOCTM FOTOBUT 0OYYaAKOLWMXCA K YCIOBMAM AMHAMUYHO MeHAatoLWenca
3KONOrMYECKOM CUTYaLLMK, KaK B M1pe, Tak U B pernoHax. B 2017 roay y4aCTHMKaMM Pas3IMYHbIX MEPONPUATUI
3Konornyeckoro npoekta «IKO» ctanu 2179 yenosek us Poccuun, 1 — 3 frepmannn (MioHxeH), 1 — 13 JIuTsbl
(Bucarunac), 1 —us Manaiiaum, 32 — n3 KasaxctaHa, 21 — u3 Yzbekucrana [2].

[aHHas nNpoeKTHas AeATeNbHOCTb 0Oy4YaloWmMxca cnocobcTByeT PasBUTUIO SKOIOTMYECKOro CO3HaHMA U
3KOOPMEHTUPOBAHHOIO 06pas3a MbILW/EHMA, MOBbLIWEHUIO 3KONOTMYECKOM KyabTypbl, $OpPMMPOBaAHUIO
aKTUMBHOM no3numMm B 06/1aCTU OXpaHbl OKPY)KatowWen cpenabl, akTUBM3ALUMM TBOPYECKO-NO3HaBaTe/IbHOM
0eATeNbHOCTUN, IKONOrNMYEeCKOMY NPOCBEeLLEHMNIO HaceeHUA.
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AHHOTaUMA: B CTaTbe PAaCCMaATPMBAIOTCA CYLLHOCTb M OCHOBHbIE NOAXOAbI K U3YYEHUIO NPUPOSHOTO U Ky/AbTYPHOTO
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NATURAL AND CULTURAL HERITAGE OF ST. PETERSBURG
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Abstract. The article presents the essence and the main approaches to studying natural and cultural heritage of St.
Petersburg and also gives the direction of development of ecological-educational projects in the urban environment.
Keywords: urban environment, natural and cultural heritage, ecological-educational project, social partnership.

lfopoackaa cpega — ocobas cpefa KU3HeAEeATEe/IbHOCTM Ye/l0BEKA, OHA BK/HOYAET MHOTMOYMUC/IEHHbIE
3IeMeHTbl NPUPOLHOr0, TEXHOFEHHOTO M COLMAbHOTO XapaKTepa, OTPaXKaeT XO3ANCTBEHHbLIN U UCTOPUKO-
KY/IbTYPHbIM ONbIT HaceneHnA. B ropogax NpoKMBAET NPAKTUYECKM ABe TPeTU HaceneHusa 3eman. Fflopoackas
cpefa U3MEHAET He TOIbKO NPUPOLHYIO cpeay, HO M 06pa3s *KU3HU Atoaei, ux NoTpebHOCTH, BbIT U KyAbTYpY.

Ocob60li yHWKanbHOCTbIO 06/1a43a0T UCTOPUYECKME TOPOAa, B KOTOPbIX CTOUT 33Javya COXPaHeHUsA
NPUPOAHOTO U KyNbTYypPHOro Hacneamsa. fosopsa o6 o4HOM M3 TaKMx ropoaos, 60/1bLWON 3HATOK M NoYnTaTeNb
MeTepbypra nutepatypoBes Hukonan Masnosuy AHumndepos (1889-1958) nucan: «na NOCTUNKEHUA OyLIU
ropofa Hy»XHO OXBaTUTb OA4HMM B3rNAAO0M BeCb ero 06AMK B NPUPOAHON pame OKpecTHocTeW... Mpupoaa,
CNOBHO BXOAMT B ropog, a ropog, 6pocaeT cBo 0TO/IECK HA OKPY*KatoLWMIA Nensax».

MpupoaHoe M KyNbTypHOE Hacneane NOHMMAEeTCA No-pasHoMy. Yalue Bcero obpallaeTcs BHMMAHWE HA
06BEKTbI, MMEIOLLME «BbIAAIOLLYOCA YHUBEPCANbHYIO LLEHHOCTb» C TOUKU 3PEHUA HAaYKKU, NPUPOAHOI KPacoTbl.
OAHaKo YHUKaNbHOCTbIO M YHUBEPCAZIbHOM LEHHOCTbIO 06/1a4aeT nNpakTMyecku BcA npupoaa. C 3ToM TOUKM
3peHna 6onee oOTBEYAOWMM 33fa4aM COBPEMEHHOro 06pa3oBaHMA MOXKHO Ha3BaTb oOnpegefneHue
NPUPOAHOTO M KYNbTYpPHOrO Hacneama, Kotopoe 6bino pgaHo Accoumaumen uccnegosaTeneit CaHKT-
MNetepbypra.

MpupoaHOe W KynbTypHOE Hacneame — 3STO BCE 3eMAM, Ha KOTOPbIX HAWMKM Mpeaku Benu
npeobpasoBaTeNbHY0 AeATeNbHOCTb, C CYLWEeCcTBYWUMN (MM CYLLEeCTBOBAaBWMMMK) Ha HUX OOBEKTamM,
npeacrtasnawowpne cobon eauHyto uepapxuyeckyro cuctemy [2]. KnwoueBoir npobnemoit coxpaHeHus
NPUPOLAHOTO U Ky/NbTYPHOTO Hacneausa ABAAETCA NOATOTOBKA AETel K NMPUHATUIO Hacnegua U BOCMUTAHWA B
neTax nobsu K Hacneanto, OTBETCTBEHHOCTM 33 HEro, CNocobHOCTM ero XxpaHuTb. 310, 6e3ycnoBHO, 0gHA M3
33,34 9KONOTMYECKOro 06pa3oBaHMNA U NPOCBELLEHMA.

MNpuBeaem OCHOBHble NOAXOAblI K M3YYEHUID MPUPOAHOFO U KynbTypHOro Hacneausa CaHkTt-lMNetepbypra
[1].

* PaccmoTpeHMe roposa B MePapXMUYEcKoi CUCTEME M KaK MUPOBOTO KY/IbTYPHOIO LIEHTPa, U KaK
perMoHa ctpaH bantumu, n Kak coctasnsatowerr Cesepo-3anagHoro pernoHa Poccuu, a TaKkKe B
bYHKLMOHaNbHO-NPOCTPAHCTBEHHOM CTPYyKType JleHMHrpaackon obnactn. TaKkas «8epmukansy
pe2UOHANBbHO20 NpocmMpaHcmea no3BonAeT GopMMPOBaTb MNOHMMAHME U OLLYLLEHWE JINYHOM
COMpPMYaCTHOCTM K Npobaemam CBOEro perMoHa, CTpaHbl U MMPOBOTO coobLLecTBa B Le/IOM.

* lMcnonb3oBaHME  UCMOPUKO-KYAbMyposao2U4ecKo2o U Kpaegeo4yeckozo  Mooxo0os,
OTPAXKAIOLMX HEPA3PbIBHYIO CBA3b MPUPOAHOrO Hacneama C UCTOPUEN, KyNbTYypPOM, XO3AUCTBEHHOWM
OEATENbHOCTbIO U TpaaMumMamm permoHa. Kynbtypa Bcerga 6bi1a O4HUM M3 TNaBHbIX MHCTPYMEHTOB
NPeofoNneHns KPU3UCOB. YPOKM WUCTOPUM BCEraa MnoyvyuTenbHbl WM BaXKHbl ANA HACTOALLEro M

6yayuwero.
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* DKosozuvecKull MoOxo0 K aHanM3y NPUPOAHOIo U KyJAbTYPHOro Hacneama BaXKEH C PasHbIX
TOYEK 3PEeHUA: 3BOIOLMM 3SKONOTUYECKMX MNpobaem B WUCTOPUKM; 3KONOrMYecKon 6e3onacHocTH
npupoabl, MaMATHWUKOB WUCTOPUMU, KYAbTypbl; 340POBbSA M 3KONOrMYecKon 6e30nacHOCTU FOpoXKaH,
pecypcocbepexeHns, ynpaBaeHUA KA4eCTBOM FOPOACKON cpeabl.

* PeanusytoTca  BO3MOXHOCTM  mMexcrpedmemHolx 83aumodelicmeuli W  CyLLeCTBEHHbIN
socnumamesibHoll MOMeHUUasa Kak CoAepKaHWA, Tak U Pa3HOOOpPa3HbIX OpPraHM3aLMOHHbIX Gopm U
06pa3oBaTesibHbIX TEXHONOMMIM, KOTOPble UCMONBL3YIOTCA NMPU U3YYEHUU NPUPOLHOTO U KYAbTYpPHOTO
Hacneama B ypo4HOW, BHEYPOUHOM AeATENBHOCTM U B A0OMNONHUTENBHOM 06pa3oBaHMM LKOJbHMKOB.

* PernoHanbHbl KOMMOHEHT 3KONOMMYECKOro 06pa3oBaHMA MO3BOAAET pellaTb BaXKHble
3afaum 06pasosaHua 0aa ycmolvyuso2o0 pa3sUMUA: pPa3BMBATb TAKME 3HAHMA W yYMeHus,
dbopMmnpoBaTb TaKMe LEHHOCTU, KOTOpPble MO3BOAAT BblOMPATb MHAMBUAYAbHbIE U KONJNEKTUBHbIE
peLeHNA 3KONOTMYECKMX NpobneM Ans yAyylleHUA KayecTBa XM3HU KaK CEerofHAWHMX, Tak M
6yayLLMX MOKONEHUNA.

* W3yyeHne 6amKalEro COLMOMNPUPOLHOIO OKPYKEHUA MOMKET OblTb MCMNO/Ib30BAHO He
TONbKO ANA OPraHU3aLmMn UCCNefoBaTENbCKOM U MPaKTUYECKON NPUPOLOOXPAaHHON AeATENbHOCTY,
HO W ANA paclIMpPEeHMA Kpyra Ob6LLEHMUA, HaNaXKMBaHUA KOHTAKTOB C COYUAIbHLIMU MApMHepamu:
06pa3oBaTeNbHbIMU  YUPENKAEHUAMWU, COUMANbHBIMW  MHCTUTYTamM obuwiectBa, CTPYKTypamu
YyNpaBneHUs, NPaKTUYECKUMU U OOLLECTBEHHBIMW 3KOIOFMYECKMMM OpraHM3aunamKn, cpencrsamm
MaccoBon MHGOPMALMU KOHKPETHON TEPPUTOPUN.

B HacToAwee Bpems OAHOW U3 BedylMx 0bOpas3oBaTe/IbHbIX TEXHONOTUIN ABAAETCA MPOEKMUpPosaHUe.
MpoeKTHasA AeATeNbHOCTb B C/I0XKHO OPraHNM30BaHHOM OKpYKatoLLel cpese Hanbonee NpubAnKEHA K KU3HN U
No3Bo/IAET pewaTtb 334a4yM JIMYHOCTHOTO pPasBUTMA obyyatowmxca, LOCTUXKEHUA UMW NPEAMETHbLIX U
MeTanpeameTHbIX 06pa30BaTe/ibHbIX Pe3ynbTaToB. [IPOeKTUpPoBaHNE MOKET ObiTb PeasM30BaHO yYalLMMMUCH
KaK HenocpeaCcTBEHHO Ha YPOKaX, TaK BO BHEYPOUHOW AeATENbHOCTM U AONONHUTE/IbHOM 06Ppa30BaHNUM.

OCHOBHas maea MPOEKTOB — OpraHM3auua AeATeNbHOCTM 0Oy4atloWmMxcA B COLMONPUPOAHON cpese C
Le/blo pacliMpeHma 1 oboralleHNa NX XU3HEHHOTO ONbiTa. [PoOeKTHaA TEXHONOMUA — 3TO NocnefoBaTe/ibHasA
COBOKYMHOCTb y4ebHO-N03HaBaTe/IbHbIX NMPUEMOB, KOTOPbIE MO3BOAAIOT PEWNTb Ty UAU UHYKO npobnemy B
pe3ynbTaTe CaMoCTOATE/IbHbIX AeNCTBUI 0byyatowmxca c 06a3aTenbHOM Npe3eHTaumnen aTux pesyibTaTos.

Beaywime WCTOYHUKM oOTOOpa copepKaHua 3Konoro-obpasoBaTenbHbIX MPOEKTOB — pas/nyHble
npobaembl FOPOACKONM cpeabl: 3KOOr0-KyNbTypPONOrMYeckne, coumanbHble, 3KOHOMMUYECKNE, CBA3AHHbIE CO
340poBbeM 1 6e30NacCHOCTLIO YenoBeKa U Ap.

MNpuBeaem ocHOBHble 06BEKTbI 3KON0r0-06pa3oBaTeIbHOrO NPOEKTUPOBAHUA B TOPOACKON cpese.

3eneHsble HacaxcOeHus, cadsl U napku 2opoda. Ocobyto LLEHHOCTb NPeACTaBAAIOT UCTOPUYECKME caapl U
NMapKM Kak NMamATHUKWM Caf0BO-MAPKOBOIO MCKYCCTBA, @ TaKXKe KaK 3e/ieHble MAcCMBbl, 0340pasanBatoLme
KAMMaT ropoa 1 seasaowmeca n3ntobaeHHbIMM MecTamm oTAbixa netepbyprues (npoekTbl: «Casbl U NapKu
CeBepHol NManbMupbl 06begMHUAN CTPaHbl MUpay, «UImus Protectus — aKosiorMyeckoe ABUMKEHUE B 3aUUTY
BA30B», «MBas apxuUTeKTypa ropoga», «IKoAM3alH ropofcKkon cpedbl», «LiBeToyHaa mo3amKa Kaymb»,
«Mocnywai conosbsA», «KMBOW ropoa» — W3rOTOBJEHWME M pasBeLIMBAHUE KOPMYLUEK, AOMMUKOB ANs
PYKOKPbIAbIX M 4p.).

MpupodHoe u KynbmypHoe Hacnedue 8 KaxOoM OomMe — 3MO KOMHAMHble PAacmeHus, Komopble
NpeACTaBAAT UHTepec AnA GOTAHWKOB, AM3allHEPOB, UCKYCCTBOBEAOB, UCTOPUKOB, XYAOXHUKOB M MO3TOB
(npoeKkTbl: «UcTopma «KMBbIX yKpaweHUn», «LiBeTouHbiM «Bym» XIX Beka», «KomMHaTHble pacTeHus —
oTparkeHue bbiTa ropoykaH», «3efieHble» 3Ko-Apy3bs B gome», «PopT Botcaa» u gp.).

MpupodHelli KameHs U Memasnel 8 ybpaHcmee 20podd. B rpagocTponTENIbHON NPAKTUKE, B OTAEMN0UYHbIX
paboTax u AnA co3gaHMA ropoACcKON CKYNbATYPbI LUMPOKO MPUMEHANNCE U MPUMEHAIOTCA NPUPOSHbIE KAMHU
N MmeTannbl (MpoekTbl: « KMBOTHbIN MUP B KaMHe U meTanne», PacTeHus B apxMTeKType ropoga», «3awmTa
NaMATHUKOB OT IMTOPUTOB», «IDKONOrMYECKME «MNPobaembl» MPUPOAHOro KaMHA B ropoge», «pPaHUTHbIN
MeTepbypr», «N3BecTHAKM B apxuTekType CaHKT-MeTepbypra», «MeTannbl U cniasbl, YKpallaoLWmne ropoay,
«3on0Tble Kynona Metepbypra», «MeTobl 3alLUTbI METANN0B B ropoae OT KOPPo3um» n Ap.).

Ocobo oxpaHaemblie npupooHsie meppumopuu (OOlT) — 3To BO3BpaLLeHWe NNWb MasoW YacTu Hallero
[ONra npupoae M nocneayowmm nokoneHmam. CerogHs B rpaHuuax ropoga pacnosaoxeHo 11 OOI[MT,
KOTOpble XapaKTepusytoTca MHoroobpasvem naHawadpToB, 6MOLEHO30B (B6ONOTHBIX, ECHBIX, UCTOPUYECKUX
MapKOB, reosIorMyecknx OBOHaXKeHWI, OCTPOBOB M Ap.), OXpaHseMblXx BUAOB (MpoeKTbl: «LleHHOCTU Halwel
cpeapl 0buTtaHua», «OcTOpoXHO, repnetodayHal», «LlapeBHa-narywKka», «OTKpbITUE» [A0AMHbI PEKU
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MonoBsku», «[yaneprodckmne BbICOTbl: BECEHHME MNepBoOLBeTbI», «[amATHUK npupoabl — EnarvH ocTposy,
«BbonoTHaA Tema B AuUTepaType M CO3HaHUM neTepbypxues», «B uapcTBe yYepenaxu TopTuanbi», «Tpona
340poBbAa B 6ydepHoit 30He KOHTONOBCKOro 3akasHMKa» 1 ap.).

Bodoembl u 800omoKu eopoda, banmulickoe mope (PuHckuli 3aaus). MeTepbypr He cy4aHO Ha3biBatOT
«CeBepHoli BeHeumein», «Pycckum Amctepaamom»: No obuUAnio BoA OH 3aHMMAaeT OAHO M3 MepBbIX MecT B
Mmupe. Okosno 90 pek, NPOTOKOB U KaHaNoB 0bLein NpoTAXKeHHOCTbI0 0Ko10 300 KM co34at0T HEMOBTOPUMbIN
KONopwUT ropoaa (npoekTbl: «BoaHoe 3a3epKanbe» — Noa3emMHble BoAbl B XU3HKU ropoaa, «McTopua KypopTa U
NCTOYHMKa MontocTpoBoy», «Buapl BceneHubl — yrpo3a bantuinckomy mopto», «CoxpaHum banTuidckyto Hepny»,
«IKONOrMYecKkoe COCTOSIHME BOAOEMOB ropoda», «Hawum pekam u o3epam — 4ucTble bepera», «Ecam 6bl
obuTaTeNn BOAOEMOB MOT/IM TOBOPUTb...», « COXPaHUM }KMU3Hb 0bUTaTeNAM BOAOEMOBY», «Boaa BOKPYr MeHs»,
«Kak BoZia npuxoauT B 4OM?» U Ap.).

JKosnozauyeckas b6bimosas 2pAMOMHOCMb. ITOT acnekT, 6e3ycnoBHO, OYEHb BaXeH Kak yc/ioBue
3KOJIOTMYECKN YCTOMUYMBOM FOPOACKONM cpedbl U BK/OYAET TaKMe MPOEKTHble HanpaB/ieHUs, Kak «JKoJsorusa
RKuamwa, uam  JKo-Aom», «PecypcocbeperkeHne», «IKONOTMYEecKM rpamoTHoe notpebneHme TOBapoB
n ycnyr», «ObpalLeHne ¢ 6bITOBbIMU OTXO4aMMU», « IKOJOTUUYHbBIN TPAHCAOPT» U Ap.

Pazsumue 80/10HMeEPCKO20 OBUMCEHUA HANPaBAEHO HA MOBbIWEHWE 3KOJIOTMYECKOW TPaMOTHOCTH,
CO3HaTe/IbHOCTM W OTBETCTBEHHOCTM MOJIOZLOrO MOKOJIeHUA neTepbypKueB (NPoeKTbl: «A xo4y caenaTtb CBOW
ropoga nydwe», «Mbl B 0TBETE 3a CBOM ropoay, «LLIKonbHan akosornyeckana MHMUMATUBa», «LleHHOCTU Hawlel
cpepnbl 0buTaHusa» 1 ap.).

MpY NPOEKTUPOBAHUM U OCYLLECTBAEHUU COLMANIbHO-IKOJIOTMYECKUX MPOEKTOB OCOBEHHO BaKHO
coumanbHoe NapTHepcTBo. LLIKoNa Kak OTKpbITaa cMcTemMa NoAYMHAETCA 3aKOHY 3KO0rMu: Yem 60/blue BUAOB
B cMCTeme, TeEM OHa ycTtohumsee. Yem 6onee pasHoobpasHon OyaeT obpasoBaTtenbHan cpega, Tem bosblue
BO3MOHOCTEN ANA YCTOMYMBOFO pPaA3BUTUA JIMYHOCTM OHA NpPefoCTaBaseT. B cOBpeMeHHbIX YCA0BUAX
MHbopmaTM3aumm obuiectBa ob6pa3oBaTesibHasA cpeaa pacliMpAeTCca A0 MUPA B LEOM; Hall YHUKaAbHbIN
ropos, — TOXe MHOororpaHHasa obpasoBaTesibHaA cpefa AnAa Kaxporo mu3 Hac. MosTomy B3aMmopencrsume
LWKOAbI C APpYrMMKM 06pa3oBaTe/IbHbIMU OPraHM3aLUAMM, TOCY[APCTBEHHBIMU SKOIOTMYECKUMM CTPYKTYPaMM,
NpeanpuUATUAMM, TeaTpaMn, My3esmMu, OOLLECTBEHHBIMU U HEKOMMEPYECKMMU OpraHU3aLMAMM paclumpaeT
BO3MOHOCTM BK/IOUYEHUSA LLUKONbHUKOB B COLMAIbHO OPUEHTUPOBAHHbIE 3KONOTMYECKME NPOEKTbI.

Taknum 06pa3om, NPOEKTHAA LEeATe/IbHOCTb, HAMpaB/iieHHAasa Ha OCBOEHWE MPUPOLHOIO0 U Ky/JbTYPHOro
Hacneama ropoga, NO3BOJIAET C€0343aTb YC/AOBUA O/ YCBOEHWUS KYNbTYPHOrO OMbiTa, HaKOMAEHHOro
npeablgywmumm MnoKoneHuamn, obecrneymBaeT aKTyaausauuio MHAMBUAYANbHOTO KM3HEHHOro OnbliTa
YYaLLMXCA, YTO MOBbLIWAET JIMYHOCTHYIO 3HAYMMOCTb ODYy4YeHMs. Y3HaBaeMble MKM3HEHHble 3KO/0rMyecKkue
CUTyauuM 3aTparmBaloT HernocpeacTBEHHble MHTepecbl M MOTPEOHOCTM  LWKOJIbHUMKOB,  YCUAMBAlOT
dbopmupoBaHMe MOTMBA K WX MO3HAHWIO, NPEANOAraloT OLEHKY, TBOPYECKUA MOUCK BApPWaHTOB peLleHus,
BK/1t04As LEHHOCTHbIN BbIOOP M IMYHOE y4YacTMe B MPAKTUYECKOWN 3KO0ro-HanpasaeHHOW AeaTeNbHOCTH.

Cnm1coK amTepatypbl
1. TywmHa, 3.B. M3yyeHue npMPOAHOTO M KynbTypHOro Hacneaua ropogos // Buonorva B wk. — 2011, —
Ne 6. — C.50-56.
2. O npupogHOM M KynbTypHOM Hacneamm CaHKT-MeTepbypra ans ecTeCTBEHHUKOB M rymaHuTapues: yyeb.-meTon,.
nocobue / 3.B. N'ywuHa [u ap.]; noa pea. 3.B. NywmHon. — CN6.: CN6 ANMNO, 2011. — 204 c.
~
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YAK 371.3:502.1
3KONIOrMYECKOE BOCMUTAHUE N OPMUPOBAHUE SKOIOTMYECKOW KY/IbTYPbI
B rBY PK « ANTUHCKWUIA FOPHO-/IECHOM NPUPOAHbINA 3ANOBEAHUK»
T.M. Xuranosa, A.H. Konhomuey,
ANTUHCKWI rOPHO-/1IEeCHOM NPUPOAHBIN 3anoBeaHuK, r.AnTa, PO
nauka_yaglpz@mail.ru

AHHOTauma. PaboTta Mo BOCMMUTAHUIO SKONOTMYECKOM Ky/bTypbl YYaLMXCA OA4HA M3 OCHOBHbIX 3aZay ANTUHCKOro
3anoBeaHWKa. OHa pa3BMBaET MHTepec U l0B0Bb K NPUPOAE, K ee OXpaHe, YBNEKaeT NepcrnekTMBaMm NPUPOLOOXPaHHOM
AeATeNbHOCTH.

KntoueBble cnoBa: 3KONOrMYeCcKoe BOCNUTaHUE, Pa3BUTUE, aKLMKN, KOHKYPCbI.

ECOLOGICAL EDUCATION AND FORMATION OF ENVIRONMENTAL CULTURE
IN THE STATE ENTERPRISE YALTA MOUNTAIN-FORESTRY NATURAL RESERVE
T.P. Zhigalova, A.N. Kolomiets
Yalta mountain forest natural reserve, Yalta, Russian Federation

Abstract. The activity on the development of students' ecological culture is one of the main tasks of the Yalta
Reserve. It develops interest and love for nature, for its protection, involves into the perspectives of nature protection
activity.

Keywords: ecological education, development, actions, competitions

OpHoM 13 oCHOBHbIX 3aga4 [BY PK «ANTUHCKKUIA rOpHO-NeCHON NpUPOAHbIA 3anoBegHUK» (aanee MBY PK
«ArNIN3») ABnseTcs nNpoBeAeHME 3KOMOrMYecKkol o6pas3oBaTeNbHO-BOCNUTATENbHOM PaboTbl C MAAAWKUM
NnoApacTaloWMmM MOKOJEHUEM NyTEM OPraHM3aLMM 3KONOro-NPOCBETUTENbHLIX MAPLIPYTOB M MYHKTOB Ha
TEPPUTOPUN 3an0BEAHWKA; opraHnsaumm Mysea npupoabl B LenAx nponaraHgbl 3HaHUA O PacTUTENIbHOM U
KMBOTHOM MMpe ropHOro Kpbima; nponaraHgbl OXpaHbl NpUpoabl U T. 4,

JKosornyeckoe BOCMUTAHUE ABNAETCA Ba*KHbIM M HeobXogMMbIM 3nemeHTOM B  GOpMUpPOBaHUMU
OTHOLLEHMA YeNIOBEKA K OKPY KAIOLWLEN Npupoae, MUPY, K YenoBeKy n obliectsy B LesomM. Henb3sa BocnuTatb
[ob6poe 1 beperkHoe OTHOLWEHME AeTel K MaTepPUANbHbIM M AYXOBHbIM NAaMATHMKAM Hapoga 6e3 BocnuTaHus
6eperKHOro OTHOLLEHMA K NpMpoae.

Lenb akonornyeckoro ob6pasoBaHMA — HayuuTb AeTel IKONOrMYecKn LenecoobpasHomy 06pasy KU3HU.
HaunHaTb paboTy B 3TOM HAMPaBAEHMM HYXKHO YyXKe C MAaZLWero AOWKOAbHOro BO3pacTa, KOraa B AeTax
3aKNagbiBaetca pyHAAMEHT NO3HABATENbHOM aKTUBHOCTM, MPOOYXKAAETCA MHTEPEC K OKPYXKAKOLWEeMy MUPY.
be3 nepexnBaHWA pebEHKOM 4yBCTBa YAOBO/IbCTBUA, 3aUHTEPECOBAHHOCTW, Nt0BOMBLITCTBA B Pa3/IMUHbIX
BMOAX UIPOBOM, TPYAOBOM, yuebHOW, TBOPYECKON AeATeNbHOCTM Henb3Aa BOCNUTaTb beperkHoe, ntoboBHoe
OTHOLLIEHME K Npupoae.

MMEHHO TaKUX MPaBWUA Ha MPOTANXKEHUM MHOTUX NeT U NpUAepXKMBaeTca HayuHbli otgen [BY PK
CANTUHCKMIA TOPHO-NIECHOM MNPUPOAHbLIA 3anoBeAHUK» B paboTe co LWKoAbHMKamu. Mpu opraHusaumm
3KOJIOrMYeCcKoro BOCNUTaHUA pebAT ncnonb3yotca pasHoobpasHble popmbl 0b6yueHUs:

- JKCKypcuu o meppumopuu rnpupodHO20 3arno8edHUKA (3K0/1020-Npocsemumesnsckue mapuwpymel). Bo
BpPEMA NPOTy/IoK AeTU 3HAKOMATCA C Pa3HOOOPA3HbIMM MPOLLECCaMM, MPOUCXOAALLMMM B NPUPOAE, U3yYatoT
¥UBble 0OBEKTbI B MX CTECTBEHHOM MPUPOAHOM OKPYXKEHMM, NOYHaAOT HaBbIKM NPOCTEMLLMX SKONOTUYECKUX
nccnefoBaHU, oNpeaenaoT Ha 3/IEMEHTAPHOM YPOBHE MECTHble 3Ko/A0rnyeckme npobaembl U No-cBoemy
peLatoT ux.

IKCKYpCUM B NPUPOAY BOCMUTbLIBAIOT ¥ AeTen NoTpebHOCTb B 06LWeHMN ¢ NpUpoaon, pa3BuBatoT NtoboBb K
pPOAHOMY Kpato, *KenaHue Ntob0oBaTbCA OKPYKAOLWMM MUPOM.

-JKonozauvyeckue uzpsl. [aHHbIN BWA, AeATenbHOCTM crnocobeTeyeT obwemy passutmio pebeHKa,
YyBCTBEHHOMY BOCNPUATUIO OKPYKatoLwero mmpa.

- 3KcKypcuu 8 My3zee npupoOsl I'6Y PK «Al/1M13». Mnagawemy nogpacraroemy NoKoSEeHU0 NpoBoAsTCS
3KCKypcumn o dpaope n dayHe pernoHa, B Xoa4e KOTOpbiXx pebata Moryt HarnA4HO O3HAKOMMUTBLCA C PeaKMMU
npeacTaBuTeENAMU PacTUTENBHOTO W XKMBOTHOFO MMpA. [aHHaA 3KCKypcuA yyuuT fgeTel UCnosb3oBaTb
UMeIOLLMECA 3HaHMA O NpUMpoAae ONA YCTAHOBNAEHWA B3aMMOCBA3EN MeXAY PACTEHUAMM WU KUBOTHbIMW.
BbI3biBaeT enaHue bepedb nec.
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YiKe Ha NpOTAXKEHUM MHOIMX NeT HaydHbin oTgen MBY PK «AlMN3» BeaeT akKTUBHYIO M NIOAOTBOPHYHO
3KOJIOr0-NpOCBETUTE/IbCKYHO U 3KOI0r0-BOCNUTATENbHYO PaboTy ¢ noApacTalolmMm noKkoneHnem. Tak, B 2017
rogy, 8 loa akonormn mn log OOMT B Poccum COTpYyAHUKM OTAena NPUHAAM y4dacTve B NpOBeAeHUMn
Bcepoccuinckoro 3anoBeAHOro ypoka, noceaweHHoro 100-netuto 3anoBegHon cuctembl Poccun. Ero
opraHumsatopom BbicTynan Ko LleHTp «3anoBeaHWKM», Npu MHPOPMALMOHHOM noagep:Kke MuHnpupoasbl
Poccum n MuHobpHaykm Poccun. HayuyHble COTPYAHWKM NPUPOAHOrO 3anoBeAHMKa MPOBEAU YPOKW ANs
mnaawmx knaccos MbOY «AntuHckaa cpeaHAaa wkona Ne 11» MO IO Anta PK Ha TeppuUTOPUM WKOAbI, @ TaKKe
B8 My3see npupoabl Y PK «ATIMN3».

PerynspHo Ha 6ase 3anoBefHMKA NPOBOAATCA SKONOMMYECKME aKLMWU U KOHKYPCbI, Takue Kak «beperute
nepsouBeTbI», «MTnua — roga», «MapLw napkos», «[lepeBo-3HaHuii. [lepeBba BOKPYFr HAac», «3alUNTU /I0UKY»,
«Kopmyuwka», «Mytewectene no KpacHoh KHUre», «CoxpaHMM MOKKeBenbHUKN KpbiMa» n MHorve apyrue.
Kaxabli rog B 3anoBegHWKe NpoBoAMTCS akuma «KopmylKa», B KoTopoi pebaTta BmecTe C poauTensimu
N3roTas/IMBAIOT U Pa3BELUMBAIOT pa3HOObOpasHble KOPMYLKKU. [MaBHOe He 3abbiBaTb X BOBPEMSA NONONHATD.

B atom rogy AnAa peten b6bln NpoBefeH MacTep-KAacC MO M3rOTOBAEHUID 3KOJIOFMYECKM CbedobHbIX
KopmylweK. Meponpuatme nobyanno pebat 6onblwe 3ab60TUTbCA O 3MMYHOWMX MTUUAX M MOHATb
HeOHXOAMMOCTb OKa3blBaTb MOMOLLb MEpPHATbIM ApYy3bAM. B KayecTBe «CTPOMTENbHOrO Mmatepuna» ans
KOPMYLUEK WCMOAb30Basn pPa3HOObpasHbIil Kopm ana ntuy. [na npuaaHva Gopmbl KOPMYLLEK, KOpM
CMeLlMBanM C MYKOWM WU BOOOM W CYWMAM B AyXOBKe. BmecTe ¢ AeTbMW COTPYAHUKM HAy4YHOro oThena
pa3Becunu rotTosble KOPMYLLKWU Ha AepeBbax B 3anoBefHUKe. Ecnn BeTep BAPYr COPBET TaKyl0 KOPMYLLKY, He
CTPAWHO — OHA He HaBpeauT npupoge. PebaTta ¢ MHTepecom HabAAaNM, KaK nepsble NTULUblI 06}KMBatOT
HOBble «CTO/IOBble», MNOAAPEHHblE MMU. TaKMe MepPONnpPUATUS CNOCOOCTBYIOT MPUBAEYEHUIO BHUMAHUSA
BOCMUTAHHWMKOB 1 POAUTENEN K NPUPOA0OXPAHHON AeATENbHOCTY.

PelweHune akonormyecknx npobiem HeBO3MOXKHO He3 pacluMpeHuns yyacTus obLLEeCcTBEHHOCTM B NpoLuecce
NPUHATUA pelleHnin. [JemoKpaTusauma »KM3HU [0/KHA CNoCcOOCTBOBaTb MOBbLIWEHUIO POAWM FpaXkhaH B
NPUHATUWN PEeLLEHWNA, KacalowWmMXca pasBuTMA permoHa. Ocobyto posib B 3TOM AOJ/IKHA CbIrPaTb MOJIOAEXKD.
Co3paHve AeNCTBEHHOTO MeXaHM3Ma BOB/IEYEHUA LUMPOKMX C/IOEB HACENEHMA B NPOLECC NPUHATUA pPeLleHU’
MOMKEeT ObITb OCYLLECTB/IEHO Yepe3 CUCTEMY ODOLLECTBEHHbIX CAYLWAHWUMA, KOHCYAbTauuii, CBOEBPEMEHHONO
pacnpocTpaHeHua nHdopmaLmm U T. 4.

CnUCcoK nutepaTypbl
1. KoHcTaHTMHOBA, T.B. Konormyeckoe socnutaHue // Hau. wk. natoc go u nocne. —2005. — Ne 12. — C. 39- 42.
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®OPMWUPOBAHUE 3KO/IOrMYECKOW KY/IbTYPbI LUKO/IbBHUKOB
B YPOYHOW U BHEYPOYHOW AEATE/IbHOCTU
T.A. KopuaruHa, [.C. ConomuHa
OMCKMUI rocyaapCTBEHHbIN Neaarornyecknia yHnsepctutet, r.Omck, PO

AHHOTauma. B paboTe paccmaTpuBaeTca MNOHATME «3KOMOTMYECKas Ky/abTypa». BocnuTaHue 3KOMOrMYecKow
KY/IbTYpbl B YPOUHOW AeATENbHOCTH, A TAKXKE C MOMOLLbIO Pa3INYHbBIX GOPM BHEYPOUHOMN.

KnioueBble cnoBa: 3KO0/0MMsA, 3KOMOrMYEcKas Ky/lbTypa, 3KonorMyeckoe obpasoBaHue, OCHOBbI 6e3omnacHocTu
XKU3HELEATENbHOCTY.

FORMING ECOLOGICAL CONSCIOUSNESS OF SCHOOLCHILDREN IN ACADEMIC AND NON-ACADEMIC ACTIVITIES
T.A. Korchagina, D.S. Solomina
Omsk Teachers Training University, Omsk, Russian Federation

Abstract. This paper examines the concept of "ecological consciousness". The development of ecological consciousness

at lessons and non-academic activities is considered.
Keywords: ecology, ecological consciousness, environmental education, basics of life safety.
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OCHOBHbIMW HaNpaBAEHUAMM FOCYAAPCTBEHHOM NOAUTUKM B 061aCTU 3KONOMMKU ABAAOTCA obecneveHune
YCTOMYMBOrO NPMPOAONONb30BAHUA, CHUKEHUE 3arpA3HEHUA OKpYKaloLel cpeabl U pecypcocbepexeHme,
COXpaHeHWe W BOCCTAHOB/IEHME NPUPOAHON cpeabl, obecrneyeHne YCTOMYMBOrO MPUPOAONO/b30BAHMUA.
depepanbHbii 3akoH Poccuitickoir Pepepaumm «0O6 oxpaHe oKpyxKatowelh cpeabl» Ne 7 or 10.01.2002,
npeaycmaTpmMBaeT CcO34aHME CUCTEMbl HENPEepbIBHOMO 3KoJorMyeckoro o6pasoBaHUA, UeNb KOTOPOro
pa3BUTUE IKOSIOTUYECKOM KYNbTYpPbI.

EAMHOro onpeneneHns 3KOMOMMYECKON Ky/AbTypbl HET, HO aHa/AM3Mpya NoAXoAbl TaKMX aBTOPOB, KaK
AHMLKKIM O.H., TupycoB 2.B. 1 .H., MOXHO CKasaTb O TOM, YTO MOA 3KOJOTMYECKOM KynbTypoi NOHMMAETCS
anemeHT obLen KynbTypbl, KOTOPbIA OTPa)KaeT LLeHHOCTHOEe OTHOLIEeHMEe YenoBeKa K cpefe obuTtaHuA B
npouecce ee OCBOEHMA U NOAAEPKAHMA LLeNOCTHOCTU [2; 3; 5]. BocnuMTaHMe 3KON0OrMYecKom KyabTypbl TpebyeT
HenpepbIBHOTO nNpoLlecca obyvyeHMA, BKAOYAIOLWLEro B cebs 3HAHMA O NPUPOAE, OTBETCTBEHHOE OTHOLLEHME K
HEM KaK K HauBbICWEMW HAUMOHANAbHOM UM  0OLlLeYeNoBEYECKOM LUEHHOCTM UM TOTOBHOCTb K
NPUPOLOOXPaHUTENBHON AEATENBHOCTHU.

dopmunpoBaHME 3KONOTMYECKON KyNbTypbl B LUKOAE MOMET ObiTb peann3oBaHo Yepe3 GopmMUpoOBaHUE
OTBETCTBEHHOrO OTHOLWIEHMA K NpUpoae, rAe CpeacTBOM CTAHOBUTCA NPUPOAOOXPAHHAA OeATENbHOCTb,
HanpaB/ieHHAA Ha coxpaHeHue, bepexkHoe NCMOb30BaAHNE U NPUYMHOXKEHMe BoraTcTB POAHOM NPUPOabI.

OCHOBHbIMW MOKA3aTENAMM IKONOTMYECKOM KYAbTYPbl IMYHOCTUN MOXKHO CHMUTATD:

. CO3HaHWe OTBETCTBEHHOCTU 33 COXPaHEHWE NPUPOLabI,
. NPMPOA0OXPaHUTEIbHAA AeATENbHOCTb,
. pas3BMTOE YyBCTBO Nt06BU K poaunHe [4].

Ona ycnewHoro ¢OpMUMPOBAHUA HOBOFO TUMA MbIWAEHMA MONOAON0 MNOKOAEHUA Heobxoanumo
33J€eMCTBOBATb KaK YPOUHYIO, TaK U BHEYPOUHyto dopmy AeaTesibHOCTU. CTOUT OTMETUTb, YTO TeopeTUYecKom
62301 AnA BOCMWUTAHMA 3KONOFMYECKOM Ky/abTypbl ABAAETCA HeobxoAMMbI YpPOBEHb 3HAHWIA, KOTOPbIN
npegycmotpeH nporpammon «OcHoBbl 6e3onacHOCTM  Ku3HegeATenbHOCTMY». OTAenbHOro pasgena
«IKoNornyeckass 6e30MacHOCTbY B KypCe HEeT, HO Ha MNPOTAKEHWW U3ydYeHua npeameTa 0byyaroLMMUCS
paccmMaTpUBAOTCA CieaytoLLmMe BONPOCHI:

. BAMAHME TEXHOTEHHbIX N XMMUYECKMX aBapuii Ha SKONOTMYECcKoe CocToAHMe ropoaa, obaacTy,
rocyaapcrsa.

. PagnaumoHHble aBapuu. MocnencTsus. JKOJOTUYECKMIA yLLePb OT pagnaLMOHHbIX aBapuit.

. AHTpOMOreHHble M3MEHeHUn B Npupoae. BanaHue AeaTeNbHOCTM YesioBEeKa Ha OKPYKaloLLyHo
cpeay. Popmbl HEFaTMBHOIO BO3AENCTBMA YenoBeKa Ha buocdepy.

. MoHATME O uYpe3BblYalHOW CUTyauMM 3SKOJIOTMYEcKoro xapakTtepa. Knaccudukauma
YypesBbluaHbIX CUTYaLMI IKONOTUYECKOTro XapaKTepa.

. FnobanbHble aKoNOrMYECKME NPOBAEMbI U 300POBLE Ye0BEKaA.

[na BcecTOpoHHero ¢GopmMMPOBaHUA JIMYHOCTM OOYyYaloLLEerocs aKTUBHO WCMOAb3yeTcA BHeEypo4Has
OeATeNbHOCTb, KOTOpaA TaKKe HanpaBfeHa Ha [AOCTUXKEHMEe pe3y/bTaToB OCBOEHWA  OCHOBHOW
0bweobpazoBaTeIbHOM NPOrpPaMmmsl.

Echn npeameTHble pe3ynbTaTbl AOCTUrAlOTCA B MPOLECCE OCBOEHUA LWKOAbHbIX AUCUMNAWH, TO B
OOCTUNKEHUM  MeTanpeaMeTHblX, @ OCOBEHHO JIMYHOCTHbIX pPe3yNbTaToB — LLEHHOCTEW, OPWUEHTUPOB,
noTpebHOCTel, MHTEPECOB YeNoBeKa, YAe/bHbI BeC BHEYPOYHON AeATeNbHOCTM ropasdo Bblile, TaK Kak
YYEHWK BbIOMpPAET ee Ucxoasa U3 CBOMX MHTepecoB, MoTuBOB [1].

®opmMMpOBaHUME IKOIOTMYECKON KYNbTYpPbl IMYHOCTM BO BHEYPOUHOE BPEMA MOMKET ObiTb peasin3oBaHoO B
cneayrowmx dopmax: Heagenn 3KOOrMKM, opraHM3auma AUCKYCCUIN U 0BCYKAEHMN 3KONOTrMYECcKMX npobsem,
3KCKYpCUU, KNybbl, 0MMNNAAbI, KOHKYPCbl, BUKTOPUHbI, UTPbl, MPA3AHUKKN, CEKLUU IOHHATOB.

JKCKypcUua aBnaeTcs oaHon n3 apPeKTUBHbIX GOPM BOCMUTAHUA IKOJOTMYECKOM Ky/IbTYPbl, TaK KaK BO
BpemMsA MpPOBeAEeHUs 3KONOTMYECKUX 3SKCKYPCUI pellaloTca He TONbKO 06pasoBaTesibHble 33a4ayk, HO U
3KoJsiormyeckune npobaembl. PesynbTaToM TakMX 3KCKYPCUA MOTYT ObiTb KOANEKLMWN ONaBLUMUX JINCTLEB, CEMSIH,
N/JI0A0B, KAPTUHbI, a/IbBOMbI, KHWUXKKN — MabILLKK B pOpme NPUPOLHbIX 0O bEKTOB.

HabupatoT nonynsapHOCTb 3KOAOTMYECKMe MpPasgHUKKM, KOTOopble NpPeacTaBAAloT COOOM COBOKYMHOCTb
3KONIOTMYECKUX MEPONPUATUI, MPUYPOUEHHbIX K onpeaeneHHol pate. Hanpumep, «[eHb Boapl», «[leHb
nTmy», «JeHb 3emamn».

OfHoOM 13 33434 WKObI B GOPMUPOBAHNUMN IKONOTMYECKOM KYNbTYpbl ABNAETCA BOOPYKEHUE YYaLLUXCA
onpeaeneHHbiM 06BEMOM CNeunanbHbIX 3HAHWI, YMEHUIN U HaBbIKOB, HEOOXOAMMbIX O1A KU3HU U Tpyaa.
PelweHne 3ToM 33434M BO3MOXKHO TO/IbKO MPU CUCTEMATUYECKON paboTe WKobl. PasnnyHblie popmbl ypOUHO
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M BHEYPOYHOM [eATe/IbHOCTU OKasbiBalOT BO3AENCTBME HA pas3BUTME MOAPACTAOLWEro MNOKOJEeHUs,
dopmMMpOBaHMNE Y HETO ONpeaeneHHbIX LLEHHOCTHbIX YCTaHOBOK.
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PA3PABOTKA NMPOrPAMMbI ANA OBYYEHUA CTYAEHTOB MO NPOBEAEHUNIO SKOJIOTMYECKOIO
MOHWUTOPUHIA BOAHbIX OBbEKTOB HA BA3E HAYYHO-MEQATOrMYECKOWM LLIKOADI
A.U. KywiHepos, A.U. lUnwKknH
Bbiclwas WKoNa TEXHONOMMU U IHEPTETUKMU

CaHkT-MeTepbyprckoro rocyAapCTBEHHOIO YHUBEPCMTETA NPOMBbILLAEHHbIX TEXHOIOMNI U AU3aMHA],

r. CaHkT-MeTepbypr, PO

kushnerov.a.i@yandex.ru

AHHOTaums: B paboTe npeacTasieH noaxos no nosblweHUo 3GPeKTUBHOCTU NPOorpaMmbl A1 06y4YeHUA CTYAEHTOB
Nno NpPoBeAEeHUD 3KO0rMYEeCKOro MOHUTOPUHIa BOAHbIX 06beKTOB Ha 6ase HayyYHO-MegarorMyeckom LWKobl Bobicwei
LUKO/Ibl TEXHO/I0TMM U 3HepreTUKN CaHKT-MeTepbyprckoro rocyfapCTBEHHOMO YHUBEPCUTETA MPOMBILLEHHbIX TEXHOOTU
n amsanHa (BLUTD CN6IMYNTA). Peann3oBaHHbIN 3KONOTUYECKUIA LEHTP NOA PYKOBOACTBOM CMeELMaancToB yHMBEPCUTETA
BKNIOYAET TEXHOMAPK, NPOBOAMT HayyHble UCCNEAOBAHUA M KOHCY/NbTaLMK ANA LWKOJbHUKOB, CTYAEHTOB, aCNMPAHTOB,
Hay4YHbIX COTPYAHWKOB M CNELManCTOB.

KnioueBble cnoBa: nporpamma obyyeHUs, SKONOrMYECKUA MOHUTOPUHT, BOAHbIN OOBEKT, Hay4yHO-Neaarormyeckan

LKOAa.

THE DEVELOPMENT OF A PROGRAM FOR TRAINING STUDENTS TO CONDUCT ECOLOGICAL MONITORING
OF WATER OBJECTS ON THE BASIS OF SCIENTIFIC-PEDAGOGICAL SCHOOL
A.l. Kushnerov, A.l. Shishkin
Higher School of Technology and Energy of the Saint Petersburg State Technological University of Plant Polymers,
Saint-Petersburg, Russian Federation

Abstract. The paper presents an approach for improving the effectiveness of the program for training students to
conduct ecological monitoring of water objects on the basis of scientific-pedagogical schools of the Higher School of
Technology and Energy at St. Petersburg State University of Industrial Technology and Design. This working
environmental center under the guidance of experts of the University includes a technology park, it conducts research
and consults pupils, students, postgraduate students, researchers and professionals.

Keywords: training program, environmental monitoring, water objects, scientific-pedagogical school.

Llenb pabomebi: nosbliweHne 3PPeKTUBHOCTM Nporpammbl Ana obyyeHuA CTYAEeHTOB MO NPOBEAEHMUIO
3KOJIOrMYeCKOro MOHUTOPUHIa BOAHbIX 06bekToB (BO).
3ada4u pabomei:
1. Bbibop obyuvatowmxcs;
2. PopmynnpoBKa KOMMNETEHLUM;
3. OnpeaeneHue cogepKaHua (Tem);
4. Bbibop moaenen n cnocobos obyyeHus;
5. Onpegenerne cnocobos OLLEHKM pPe3ynbTaToBs.
Mpenogasatenn U HayudHble COTPYAHUKM NabopaTopum 3KOIOrMYEcKoro HopmuposaHua BLUTD (6biBini
CN6T TeXHONOrMYECKUIA YHUBEPCUTET PacTUTENbHBIX NoAMMepoB) B 1996 roay opraHM30BaM 3KOIOrMYECKU
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LeHTp — MeKpervmoHanbHas 0b6LLeCTBEHHAn opraHM3aumsa «IKOIOrMYECcKnii Knyb acnmMpaHToB, CTYAEHTOB U
LWKONbHMKOB Bantuiicko-Slagosxckoro pernoHa». Mog arvaon skonormveckoro Kayba 6biio nposeseHo 63
MerKpermoHanbHbIX € MeXAyHapoAHbIM ydacTmem buoc-wKonbl [1], 21 MexayHapoaHbii Buoc-dopym u
Buoc-onnmnuaga [2].

C 2013 ropa KON/MEKTMB OPraHM3aTopoB BO [N1aBe C Hay4yHbIM pyKoBoguTesnem, npodeccopom,
akagemmkom MAH3B A.A. LUNWKNHBbIM Bbl 3aperncTpMpoBaH Kak HayyHo-negarormyeckan WKona B peecrpe
Komuteta no Hayke M Bbicwen wKone CaHKT-NMeTtepbypra «lporHo3MpoBaHME W  3KONOTMYECKOE
HOPMMPOBAHWNE HArpy3KU Ha NPUPOAHbIE SKOCUCTEMbIY.

Takum 06pasom, KOMNEKTUB 3KONOTMYECKOro Kayba moh pyKoOBOACTBOM CMeLManncToB yHMBepcUTeTa
MMeeT TEeXHOMApPK C MOJEBbIM WM aHaAUTUYECKMM 0bOopyAOBaHMEM, MPOBOAMT Hay4Hble MCCNenoBaHuUA,
obLLecTBEHHbIE 3KOJIOTMYecKMe Meponpuatua [3;4] M KOHCyNbTauuKM AN WKO/NbHUKOB, CTYAEHTOB,
aCMUpPaHTOB, HAYYHbIX COTPYAHMKOB U CNELNANNCTOB.

Mcnonb3ya BbILWENPUBEAEHHbIM ONbIT, OblI0 NPeANoXKeHO afanTUPOBaTb Kaaccuyeckne paboune
nporpammbl MO AUCLUMANHE «IKOJNOTMYECKUA MOHUTOPUHI». 3a OCHOBY Oblna B3sTa Mporpamma no
NpoBeAEeHMIO 3KOIOrMYECKOro MOHUTOPMHIA BOAHbIX 06bekToB (BO) ans ctyaeHToB MNoyKapHoO-cnacaTenbHOro
n MeTtposBckoro Koaneaxa CaHkT-Metepbypra no ®roC CMO no cneumwanbHoctn 280711 «PaumoHanbHoe
MCNo/Ib30BaHMe NPUPOAOX03ANCTBEHHbIX KoMNaekcoB» [5] Ha 10 aHen no 3 Yaca B AeHb (2 napsbl). Janee Ha
OCHOBE MMEIOLErocA OnbiTa M aHaAu3a autepatypbl [5-7] 6blaM BHeECEHbl M3MEHEeHWA B 0by4aroLLyro
nporpammy. Tembl U MONOKUTENbHbIE USMEHEHWA CBEAEHDLI B CBOAHYIO TabauLy.

Tabnuua 1.
CpaBHEHVIe 06pa3OBaTeJ'IbeIX nporpamm 3KON0rnYyecKom NPaKTUKn
Mporpamma ana cryaeHTos MoxapHo- Hosas nporpamma ansa cryaeHToB
cnacaTtenbHOro Konneaa Ha 10 gHeit no 3 yaca | cpepHero npod. o6pasoBaHuA Ha 10 gHel Pe3ynbTaT M3MeHeHuit u
B AeHb (2 napbl) no 3 yaca B geHb (2 napbi) [ONONHEHWN
[eHb Tema n popma obyueHus Tema n popma obyuyeHus
1 2 3 4
1 PaspeneHue cTyaeHTOB Ha rpynnbl. PasaeneHne cTyaeHTOB Ha rpynnbl. Job6asneHune Tb no3BonuT
Nekuma: ot6op Npob 1 nporpamma CemuHap no TexHuke 6esonacHocTu (Th) n36exaTb ONacHbIX CUTyauui B
MOHUTOpUHra BO nabopaTtopum 1 npy otbope Npob
JNlekuma: meToabl aHanmsa n JNleKkumm ¢ JemoHcTpaumeit obopynoBaHua: | Mo3BOAWT Sy4lle BOCNPUHATb
nokasartenn Kavecrtsa BO 1.07160p Npob 1 Nnporpamma MOHUTOPUHIA nHdopmaumio
BO
2.MeToAabl aHanM3a 1 NoKasaTean KadyecTts
BO
2 MpaKTnyeckoe 3aHATHE: OT6OP U lpakTnyeckoe 3agaHne Ha KomnbloTepe B MOBbICUT 3HAHWA NO YCTPOMCTBY U
aHanu3 nNpob no rmapoXMMmUYECcKUM MMUTALMOHHOM 3Ko-urpe «O3epo» npou,. 8 BO
noKasaTefiimM B NONIEBbIX YCAOBUAX
3 IKCKYpCMA Ha LEHTPaNbHYIO CTaHLMIO IKCKYpCHA B XMUM. — aHAIUTUYECKYIO bonee nogxoaaian K
aspaumm nabopatoputo CN6ITYPN KOMNeTeHuun
4 MpakTuueckoe 3agaHne Ha JlekumA: pacyeT MHAEKCOB KayecTsa BOAbI JlononHeHne NeKUMOHHOro Kypca
KomnbioTepe: paboTa B UMUTALMOHHON | MpaKTUYecKoe MMMUTAUMOHHOE 3agaHmne no | Mo3soaut 6onee sGpdeKTUBHO
akonoruyeckom urpe «KOMMAC» rmapobuonorum paboTaTb B peanbHbIX YCAOBUAX
5 MpaKkTuyeckoe 3aHATUE: OT6OP NPO6 MpakTnyeckoe 3aHATHE: 0T6OP NPob No OAvH AeHb NO3BOANUT MNOJHOCTbIO
[OOHHbIX OT/IOXKEHUI 1 onpegeneHne ruapobuonornv n onpepeneHune coctasa HayuuTbCA rMapoburonormyeckomy
cocTaBa 3006eHTOCa B NONEBbIX 3006€HTOCa B MO/IEBbIX YCNOBUSAX. MOHUTOPUHTY
ycnosusax OnpepeneHne cocrtasa 300M/1IaHKTOHA B
nabopaTtopumn
6 MpakTuueckoe 3agaHne Ha MpaKTuyeckoe 3aHATHE: OTOOP U aHaNU3 bes nsmeHeHuin
KomnbloTepe: oumdpoBKa p. Hesbl B npo6 No rmMapPOXMMUYECKMM NOKa3aTeNaM B
nporpamme ArcGis NoneBbIX YCNOBUAX
7 MpakTuyeckoe 3aHATUE: OT6OP NPO6 MpaKTnyeckoe 3agaHune: pabota B Xum. MoBbICUT HaBbIKK
300MNaHKTOHHbIX OPraHM3mMOB B nabopatopumu
NnoseBbIX YC/OBUAX.
OnpepaeneHune cocTaBa 300M1aHKTOHA B | lNpakTMyeckoe 3agaHue: pacyeT MHAEKCOB be3 nsmeHeHuin
nabopatopuu KayecTsa BOAbI
8 MpakTnueckoe 3agaHune: pacyet MpakTnyeckoe 3agaHne Ha KomnbloTepe B Mo3BoAUT cOBCTBEHHbIE
MHAEKCOB KayecTsa BOAbl nporpamme ArcGis v. 10.0 oundpoBka pesynbTaTbl BU3yaIM3MpPOBaTh B
nccnegyemoix BO ArcGis
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1 2 3 4
9 OdopmneHune pesynbTaTos, noarotoska | OdopmaeHune pesynbTaTos, NOArOTOBKA be3 nsmeHeHui
OTYETOB W Npe3eHTaLn OTYETOB W Npe3eHTauni
10 3almTa npe3eHTaLMin No rpynnam, MNpoBeaeHWe TeCcTMPOBaHUA M 3amMTa MpoBepkKa 3HaHUI KaxKAoro
nposepKa OT4YETOB M OLeHKa paboT npeseHTaLMin No rpynnam, NpoBepKa NHANBUAYANBHO
0T4eTOoB

OOHOM M3 YHWMKANbHbIX Tem ABAAeTcA cobcTBeHHOe pas3paboTaHHOE MMUTALMOHHOE 3afaHuWe Mo
6MOMHAMKaLMM 3006eHTOCA, KOTOPOE NO3BO/AET HE TO/IbKO M3YYMTb OCHOBHbIE MHAMKATOPHbIE BUAbI, HO U
Hay4YMUTbCA PACcCUMTbIBATb MHAEKCHI KauecTBa BoAbl. Micnonb3yemble GOpPMbl 3aHATUIN U HEOOXO4MMOE BpeMA B
WTOroBOM NPOrpamMme NPeacTaBAeHbl HUXKeE:

e Jlekumu — 3 yac.

¢ CemuHapbl — 1,5 vac.

* [lonesble uccnepoBaHma — 5 vac.

¢ JlabopaTopHble nccnegoBaHma — 2,5 vac.

* PacyeTHble 3aaaHuA — 3 yac.

* PaboTa c KOMNbIOTEPHbIMM NpOrpaMmmamm — 6 yac.
e [logrotoBKa — 3 vac.

* TecTMpoBaHWe M 3aLMTa Npe3eHTauui — 3 vac.

* JKCKypcum — 3 yac.

B utore obuiee KoMYECTBO YacoB y4ebHoM nporpammsl: 30 yac.

Pexknm npoBeseHMA 3aHATUIA:

Mpu paboTe B ayauTopuax u nabopatopusx: 2 napbl no 1,5 yaca, mexay napamu nepepbis 15 muH. B
pamKax napbl nocae 45 M1UH 3aHATMA NepepbiB 5 MUH.

Mpu paboTe B NoneBbIX YCOBUAX: 33 3 Yaca OAMNH NepepbIB Ha 15 MUHYT.

TecTupoBaHuMe: NPoAOAKNTENBHOCTb 30 MUH C NepepbiBOM Ha 15 MuH.

3awuTa npeseHTaymMit: Ha Kaxayto rpynny no 20 MmuH.

[na opraHmsauum paboTbl No nporpamme HeOHXOANUMBI:

e BojaHble 06BbEKTDI;

* CneunanusnpoaHble nabopaTopuu;

¢ KomnbloTepHble Knacchbl;

¢ Cneuuanu3npoBaHasa ayauTopua C NPOEKTOPOM;

*  Ayautopum ANA CEMUHAPOB, NEKLMIN, NPAKTUYECKUX 3aHATUI ;

¢ KomnbtoTepHble nporpammbl «03epo», ArcGis v.10.0, Microsoft Office;

Ona nposefeHMA TMAPOXMMUYECKOFO MOHWUTOPUHIa Heobxogumbl: Tapa Ana  otbopa npob,
Npo600TO6OPHUK, OKCUMETP, PH-MeTp, KOHAYKTOMETP, TEPMOMETP, XMM. NOCYAa U PEaKTUBDI;

Ona rmapobuonornyeckoro MOHUTOpPUHra: Tapa gas otbopa npob, cayok, gHoYepnaTenb, NOAAOHbI,
MUHUETbI, NIAHKTOHHAA CeTb, BeAPO, GOPMaUH, MUKPOCKON.

[JononHUTENbHBIM, HO HE MEHee BaXKHbIM ANA BeAeHWA paboT asnaetcA Hanuume GPS Hasuratopa,
perikn, obecnevyeHUe KaHUENAPCKUMU MNPUHALNEKHOCTAMMU, METoAMKamK, onpegenutenamu. Kaptamu,
61aHKamu.

BbiBOAbI:

OCHOBHOW noaxoA4 B MPOrpamMme COXPaHWACA, @3 MMEHHO paboTa B TeyeHWEe NPaKTUKM WU 3aWwmTa
npeseHTauuii no rpynnam. Takaa ¢opma obyyeHua nossonseT paboTtaTb CTyAeHTamM B KOMaHAe, NOMOraTb
ApYyr ApYry 1 co343aeT MeXKrpynnosble COPEBHOBAHMUA.

B HOBOWM mporpamme U3MeHWACA MOPAJOK (6osee NOrMYHBIM) M YacTb CaMOro coAep)KaHuA. Takum
06pasom, Nporpamma HauyMHaEeTCA C IEKLMOHHOIO Kypca C NepepbiBOM Ha 3KCKypcuto (4Tobbl He neperpysuntb
HOBbIM MaTepuasnom), ganee NpPoOBOAATCA MNOLTOTOBUTE/IbHbIE 3aHATUA C MMUTALMOHHbIMM 33aZad4yaMun U
KOMMNbIOTEPHBIMM MPOrpaMmmamun. 3aTem ciefyeT OCHOBHOWM 3Tan oTbop M aHanu3 npob BoAbl, pacyeTHble
33424M 1 HanoNHeHWe pe3ynbTaTos B ArcGis.

3aKNto4YMTeNbHBIA 3Tan OULEHKU CTYAEHTOB COCTOMT B TECTUPOBAHWUWM 3HAHUIM U 3alLMTe Npe3eHTauuin
(cobcTBEHHbIX pe3ynbLTaTos).

3akntoyeHue:
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PaspabotaHa 6onee 3ddeKkTMBHaA nporpamma gns  obyyeHuAa CTyAEHTOB MO NpoBeAeHUto
3KO/IOMMYECKOro MOHUTOPUHIA BOAHbIX OOBEKTOB.

B nporpamme WCNONb30BaHbl COBpemMeHHble GOpMbl OBYyYEHUA C WMCNOJ/Ib30BAHMEM KOMMbIOTEPHbIX
nporpamm.

HenocpeacTBeHHble UCCIeA0BAHUA B NOMEBLIX YCA0BUAX U paboTa B 1abopaTopmax NO3BOAAT CTYAEHTaM
B Aa/ibHeMLWeM NPUMEHMUTb CBOM HABbIKM NPU NPoBeAeHMM 3KOI0MMYECKOro MOHUTOPMHIA BOAHbIX OObEKTOB.
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HEOBXOAUMOCTb U OBA3ATE/IbHOCTb 9KOJTIOTMYECKOIO O6PA3OBAHUA
KAK OCHOBbl ®OPMUPOBAHWA 3KONOMMMYECKOrO CO3HAHWA B BbICLLIEN LLIKONE
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AHHOTauma. OcBelleHbl aKTya/ibHble 3KO/JOrM4YeckMe cutyaumnm B chepe o06pasoBaHuA, BOCMUTAHWA
n GOPMMPOBAHMA SKOMOTMYECKOTO CO3HaHMA, KOTOpble 3aTparvsatoT npobsembl 3arpA3HEHMS OKpyXKatowen cpeppl,
B/IMAIOLLEM Ha COCTOAHME 340P0BbA HAaCEeEeHU .

PeweHne rnobanbHbIX 3KONOTMYECKMX Mpobnem, A[OCTUKEHUE YCTOMYMBOTO PAa3BUTUMSA WM IKOJOTMYECKOW
6e30MNacHOCTM TEPPUTOPUIA HEBO3MOXKHO 6e3 dyHOAAMEHTa OCHOB Ky/lbTypbl NPUPOAONOAb30BAHMA U 3KONOTMYECKOM
06pa30BaHHOCTU HaceneHus.

Kntouesble c0Ba: yCTOMYMBOE Pa3BUTUE, IKONOTMYECKoe 0bpa3oBaHue, BOCMMTaHMe, CO3HaHWe.

ENVIRONMENTAL EDUCATION AS A NECESSARY AND OBLIGATORY PART OF THE BASIS OF FORMATION
OF ECOLOGICAL CONSCIOUSNESS IN HIGHER EDUCATION
N.V. LAZAREVA
Samara State University of Economics, Samara, Russian Federation
natalya-lazareva@mail.ru

Abstract. The article highlights current environmental situation in the sphere of education, upbringing and
formation of ecological consciousness that affects the problem of environmental pollution, which makes its impact on
the health status of the population. The solution of global environmental problems, sustainable development and
ecological safety of territories is impossible without a foundation of the bases of culture of nature management and
ecological education of the population.

Keywords: sustainable development, ecological education and consciousness.

Mbl noyTn 3abblan mx noannHHOE 3HayYeHue n He Bcerga OCO3Haem, 4TO 3TO — pPa3Hbleé NOHATUA.
06pa303aHme — 3HaYUT CyMmMa cneunanbHbIX 3HaHWM («O6paaoBaHme — 3TO TO, YTO Y BaC OCTaHETCA, KOr4da Bbl
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3abyaete BCE, YeMy yuyuanUCb», TOBOPUS aMepPUKaHCKUI ncuxonor n nucatens b. CKuHHep [Skinner Burrhus
Frederic; 1904-1990]). O6pa3oBaHHOCTb — MNPOCBELLEHHOCTb, KynbTypa. M ewe, o0bpa3soBaHHOCTb — 3TO
CNocobHOCTb 06LWaTbCA, YYNTbCA, aHANM3MPOBATb, NPOrHO3MPOBATb, NPOEKTUPOBaTb, BbIGMPATL U TBOPUTb.
Yenosek ¢ 06paszoBaHMeEM MOXKeET ObiTb U He 06pa3oBaHHbIM. OCOBEHHO APKO 3TO NPOABAAETCA HA NpUMepe
3Konornmyeckoro obpasoBaHMA M o0bOpasoBaHHOCTM. CTygeHTam Mbl AO/KHbI [AaTb He TOJIbKO BbiCluee
06pasoBaHMe, HO W BbICWY 06PA3OBAHHOCTb, KOTOPas BK/KOYAET 3KOJIOrMYECKyl cocTasastowyto. Ho
BONPOC, KaK Ham MpeacTaBAAETCA, HaJo0 CTaBUTb LUMpPE: CneayeT roBOPUTb He TOIbKO 06 «3KONOrMYecKom
06pas3oBaHMM», HO U 06 06PA30BAHHOCTU — K3KOJIOTMUYECKOM KY/IbTYPE», 3KOJIOTMYECKOM BOCNUTaHUNY (ecnu
obpasoBaHne dopmupyeT MOHMMAHUE MNPUYUHHO-CAEACTBEHHbIX CBA3EW W YMEHWE UMW YNpaBaATb, TO
BOCMWUTAHME CO343ET CUCTEMY LEHHOCTEN U Lenei, MOTUBALMU U OLEHKN LeATeNIbHOCTU), KIKONOTMYECKOM
CO3HaHMM» (POPMMPOBAHME IKONOTMYECKOrO CO3HAHWMA [MAM 3Kosormsauusal uaet AByma nyTaMn —
paLMOHaNbHbIM, 33 cYeT ybexAeHWA M 0CO3HaHWA 34PaBblX APrYMEHTOB, M UPPALMOHA/IbHBIM — 3a CYeT
NPUHATUA KAKUX-TO WOEeW Ha Bepy, MONYYEeHUs HEeOCO3HABAEMbIX 3SMOLMOHA/IbHbIX BNeYyaT/ieHni),
«3KO/IOTMYECKOM MbILAeHUM» (B6ONBWMHCTBO B3POC/bIX FOPas3fo CepbesHee AeTe M MM HyXHbl Bonee
0CO3HaHHble MWUbbI U YTOMUMK, KNPUMPABIEHHbIE» PALMOHANbHBIMW aprymeHTaMu, 4To TpebyeT pasBuTUA
3KOJIOTMYECKOro MbILWAEHUA, NPU KOTOPOM 04U MNAHUPYIOT AEWCTBUA, OLEHUBAIOT UX WU MPOrHO3MpPYLOT
nocneacTBmua He TO/MbKO B COLMAJIbHOM, 3KOHOMWYECKOM, HO W B 3KOJIOTMYECKOM MnaHe [TaKol yTonuen
ABNAETCA «ycToluMBOe pa3BuTUEe»; YcTonumBoe passBuTue Bosikckoro..,, 2012]), «npupomooxpaHHoe
obpasoBaHue» (popmupyeT 3TUYECKUE, TPpaXKLaHCKME M MpaBoBble NpeacTaBieHUs o6 oxpaHe npupogpl),
«obpasoBaHMe ANA  YCTOMUMBOro pasBuUTMA» (Moaenb ob6beaMHAET 3Konormyeckoe obpasoBaHue U
obpasoBaHuMe aaa pa3Butua mmpa [environmental education, development education and peacestudies]).

Torpa ecTb Hagexkaa NOAroTOBUTbCA K ToMy, 0 Yem 60 neT Tomy Hasaz npeaynpexaan cosgatenb
KnbepHeTnku H. BuHep [1954, c. 57-58]: «4em 6onblue Mbl bepem OT MUpPa, TEM MEHEE Mbl OCTaBAAEM B HEM,
N B KOHEYHOM MTOre Mbl BbIHYXAEHbI ByAeM OnnaTUTb HAWW AOATM B TOT CaMblit MOMEHT, KOTOPbI MOXKET
0Ka3aTbCA OYEHb HEMOAXOAALMM AN1A TOro, YTOO6bl 06eCcneynTb NPOAOANKEHME HALLEW XKU3HUY [9].

O4HUM M3 BaXKHbIX HAaNPaB/AEHUI, CBA3AHHbIX C PeLIeHNEM 3KONOMMYECKUX Npobaem Ha COBPEMEHHOM
3Tane, ABAAETCA SKONOrMYECKoe 06pa3oBaHNE U BOCMMTaHME NOCAEAYIOWMX NOKONEHWA. B HacTosLwee Bpems
3Konornyeckoe obpasoBaHve U B mupe, U B Poccumn cumtaetca cerofHA MPUOPUTETHBIM HAMpaBieHUEM
06y4YeHMA M BOCNUTAHMA CTYAEHTOB B BbICLUMX y4ebOHbIX 3aBeAEHUAX.

CopeprkaHne 3KONOrMYeckoro obpasoBaHMA CUCTEMHO-AETEPMUHMPOBAHO M ONpeaenseTca MHOMMMMU
COLMA/IbHO-3KOHOMMYECKMMU U MCUXON0TO-Nefarornieckumm Gaktopamm U yCI0BUSMM, BaXKHENLWNMU cpeam
KOTOPbIX ABNAIOTCA Cieaytowme:

- 3aMHTEPEeCcoBaHHOCTb 06LLECTBA B COXPAaHEHUMN SKOIOTMYECKU YNCTON Ccpeapl CYLLECTBOBAHUS;

- NOTPeBHOCTb 06LLECTBA B IKOSIOTMYECKM TPAaMOTHbIX rpaKgaHax;

- COCTOSIHME W AOCTUMKEHWSA KOJOTMYECKOM HayKu;

- ICUXONI0TMYECKME 3aKOHOMEPHOCTU YMCTBEHHOM AeATe/IbHOCTU CTYAEHTOB;

- ICUX0/1I0r0-BO3PACTHbIE M NO3HaBaTe/IbHble 0COOEHHOCTU CTyAeHTOB [2; 7; 8].

B Hay4HOW MegarorMyeckoi nntepaType OTMEYaeTcs, YTO OTHOLWEHME IMYHOCTU K OKpYyXKatowen cpege
MMeeT TPU acnekTa:

* MNepBbli AaCMNEKT BblpaXKaeT OTHOLEHWE K NPUPOAE KaK K BCEOBLLLEMY YCIOBUIO U NPEANOCbIIKe
MaTepuanbHOro MPOM3BOACTBA, KaK K OOBEKTY M npegMeTy TpyAa, Kak K ecTecTBeHHOW cpege
KU3HEeaeATeIbHOCTU Ye10BEKa;

* BTOPOW — OTHOLUEHWE K COBCTBEHHbIM MPUPOAHBIM AAHHBIM, K CBOEMY OpraHM3mMy, KOTOpPbIN
06BEKTUBHO BK/KOYEH B CUCTEMY SKONOFMYECKMX B3aUMOLENCTBUIA;

* TpeTui — NpeacTaBAseT OTHOLEHWe NAen K AeATeNbHOCTU, CBA3AHHON C M3yyeHUem WU
OXpaHoit NnpupoaHon cpeabl [2; 6; 7].

B Hawwux uccneposaHuax paspaboTaHa M ob6OCHOBaHA aKTyaslbHOCTb M B3aMMOCBA3b 3KOJIOrMYECKOrO
06pa3oBaHNA M BOCNUTAHWMA, PACKPbITA UX CYLLHOCTb, 3a434M, COAEPKAHUE, MPUHLMMbI, GOPMbl U METOAbI
paboTbl; AaH aHa/AM3 COCTOAHMA, OXapaKTepM3oBaH MeXaHM3M Pa3paboTaHHOCTU TeX MM MHbIX acneKkToB
npo6aembl U T. 4.

[loKazaHo, B HallMX UCCAeAOBaAHMAX, YTO 3KOMOrMYeckoe 06pa3oBaHME B BbICLUEN LIKOAE KAK BaXHoe
3BEHO B 06LLel cucteme 06pa3oBaHMNA NPU3BAHO 0becneunTb JOCTUXEHME Lieneit 06y4YeHUs, HanpaBaeHHbIX,
B YAaCTHOCTW, Ha:
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- GopmMMpOBaHME IKONOTMYECKU TPAMOTHbLIX t0AEN, NMOHMMatOWUX BMoNornyeckme 3aKoOHOMEPHOCTH,
CBA3U MEXKAY KMBbIMM OpraHM3MamMm, UX 3BONOLMIO, MPUYMHBI UX BUAOBOrO pasHoobpasus;

- YCTAHOB/IEHME FaPMOHMYHbIX OTHOLIEHWU C NPUPOAOI, 0BLLEeCTBOM, CAMMUM COBOM, CO BCEM KUBbIM KaK
rNaBHOM LEHHOCTbIO Ha 3eme.

B ueneBon ycTaHOBKE 3KONOMMYECKoro o6pasoBaHns oTMeYeHa M Takana crneumomyeckas ocobeHHoCTb —
HepaspbIBHOE e4MHCTBO YYBCTBEHHOIO U PALMOHANbHOTO MO3HAHUA NPUPOLHOIO N COLNAJIbBHOIO OKPYXKeHuA
Yye/IoBEeKa KaK Ba*KHOE YCN0BME CTAHOBNEHUSA Y AeTel 31eMEHTOB 3KON0TMYECKOM KYbTYpPbl.

YyeHble BblAENAIOT C/ieyoLLMe acneKTbl 93K010rMyeckoro obpasoBaHus:

* 3HaHMe 3KosIorMyeckux npobiem 1 cnocoboB MX paspeLleHus;

* Pa3BUTUE CUCTEMbI WMHTENNIEKTYasIbHbIX WU MPAKTUYECKMX YMEHUN MO M3YYEHUIO, OLEHKe,
YNYULLEHMIO COCTOAHMA OKPYKatoLLLen cpeapl;

e BocnuTaHMe LEeHHOCTHbIX OPUEHTALMI SKONOTMYECKOro XapaKTepa;

e QopmMHpoBaHME MOTMBOB, MOTPeOHOCTEl, NpPMBbIYEK U LenecoobpasHoro noBeaeHUA U
0eATeNbHOCTU, CMOCOOHOCTU Hay4YHbIX M HPABCTBEHHbIX CYXAEHWUM NO 3KONOTMYECKMM BOMPOCaM;

e CTpemneHue K akTUBHOM NPaKTUYECKON AeATeNbHOCTU NO OXpaHe OKpy:Katowen cpeabl [5; 8].

PeweHune rnobanbHbIX 3KONOrMUYECKMX NPObeM, AOCTUNKEHNE YCTOMUYMBOIO Pa3BUTUA U IKOJIOTMYECKOMN
6e30MacHOCTU TEPPUTOPUI HEBO3MOXKHO 6€3 pyHAaMEHTa OCHOB KybTypbl NPMPOA0NO0Ab30BaHUA.

3Konormnyeckoe obpasoBaHMe — 3TO He CTONbKO pa3aen bMonorMm, CKONbKO KOMMNEKCHaa AMCLUUNAMHA,
HayKa 0 eAMHCTBE Pa3BUTUA NpMpoabl M 0bLWecTBa, rAPMOHMYHOE eAMHEHNE eCTEeCTBEHHbIX U N'YMaHUTAPHbIX
HayK, ONbiTa NPUPOAONOAb30BAHUA B MPOLLJIOM N HACTOALLEM.

bnectawmmm npMmepamm TaAKOro poda «3KOJOTMM3aLUMM»  eCTECTBEHHbIX HAYK MOIyT CAYXUTb
npeacrtasneHMa o buocdepe n Hoochepe, HaBepHOe, NOcCAeAHEero 3HUMKAoneaucTa XX BeKa aKkademuKa
B.WN. BepHaackoro, 6uoreoxmmmnyeckme uAeuM ero ydvyeHuka, akagemuka A.M. BuHorpagoBa (KcTaTw,
€4OMHCTBEHHOro ABaKabl flaypeata JIEHMHCKOW NpemMun, ecinm He cumTaTb opgeHoHocua J1.U. BpexkHesa),
6uocdepHas npuposa sTHoreHesa UCTOpUKa 1 reorpada J1.H. l'ymunesa, megMumnHcKan reorpadus 1 akoaorma
yenoBeKa akagemuka PAMH v PAH B.IN. KasHaveesa.
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YOK 372.8
®OPMUPOBAHUE SKOJTIOTMYECKOITO MUPOBO33PEHMA NPU U3YYEHUU CPABHUTE/IbHbIX OAHHbIX
3KOJIONrMYECKOro O6PA3OBAHMA MONOAEXN NPUMOPCKOI0O KPAA POCCMU U ANOHUMN
WU.l. HepopoctKkoBa
LLIkona negarornku BdY, r. Yccypuiick, PP
inna.nedor@yandex.ru

AHHOTauuA. B cTaTbe NpPUBOAATCA CPaBHUTE/IbHbIE [AaHHble, XapaKTepusylowme YPOBeHb 3KOJOTMYECKOro
MWPOBO33PeHUA CTyaeHToB TOKWICKoro yHusepcuteTa M LUKonbl negarorvku [BOY, dopmupyemoro B npouecce
3K0/I0rMYecKoro obpasoBaHms.

KnioueBble cnoBa: 3Kosormyeckoe obpasoBaHMe, 3KOAOMMHYECKOe MWPOBO33PEHUe, 3Koaormyeckne npobaemb,
3KO0/IOTMYECKoe BOCMUTAHNE MOJIOAENKM.

FORMATION COLOGICAL WORLDVIEW IN THE STUDY OF COMPARATIVE DATA
ABOUT ENVIRONMENTAL EDUCATION OF THE YOUTH IN THE PRIMORSKY REGION OF RUSSIA AND JAPAN
I.G. Nedorostkova
School of Educational Science of Far East Federal University, Ussuriysk, Russia

Abstract. The article provides a comparison of the ecological worldview among the students of Tokyo University
and the school of Educational Science of Far East Federal University, which is formed in the process of environmental
education.

Keywords: environmental education, ecological world outlook, ecological problem, ecological education of youth.

JKonormyeckne npobaembl, Kak U3BECTHO, HE MMEIOT rpaHuL,. HaceneHne naaHeTbl PpacTeT, YTo NPUBOAUT
K POCTY U pPasBUTUIO TOPOAOB, YBENMYEHWUIO MOTPEbBNAEeMbIX PECYPCOB W, KOHEYHO *Ke, K 3arpsA3HeHuto
OKpY:KatoLwei cpegpl.

MpumopcKkuii Kpaih Poccum M ANOHMS — cocean No pernoHy. Hapogbl Hawwx TeppUTOpUiA MMetoT
reorpaduyeckme U UCTOpUYECKME CBA3U. DKOHOMMYECKM Bosiee pasBuTas AMNOHMSA, KaK B MPOLLIOM, TaK U B
HacToALEeM, CTa/IKMBAETCA C Cepbe3HbIMM 3KOJOTMYECKMMM Npobiemamu. DKosiormyeckas ob6CTaHOBKa B
MPMMOPCKOM Kpae XOTb M XapaKTepPU3yeTcs KaKk CTabuibHasn, 04HAKO YPOBEHb 3arpsisHEHUA NPAKTUYECKM BCEX
NPUPOAHLIX Cpes, BbICOK, 0COBEHHO 3TO KacaeTcs ypbaHW3MpoBaHHbIX Tepputopuit [1].

B uensax co3paHus ycaoBUiA A8 NOHUMAHUA COMKMBLLIENCA 3KONOTMYECKON CUTYaLUn B CTPaHe U Mupe Y
noApacTalowero NoKoJIeHWsA, OCO3HAHMA POAWN TPaXKAaHMHA B MPUPOLOOXPAHHOM Aene U Noc/enyrolero
NPUHATUA SKOHOMMYECKUX PELLUEeHNA NPaBUTENbCTBO HALWIMX CTPaH peasnusyeT pas/inyHble 06pasoBaTesibHbIe
3Ko/M0rMYeckne nporpammsbl. B MNMpumopbe AaHHble NporpaMmmbl B OCHOBHOM peasnin3yloTca 4Yepes cuctemy
AOWKONBHOTO U LWKOAbHOrO 06pa3oBaHua. CucTema AOMOAHUTENbHOrO 06pa3soBaHMA npeacTaBfeHa
HEMHOrOYMC/NEHHbIMM  3KO0r0-6MONOTUHECKMMM, SKOMOTO-TYPUCTUHECKMMMW U T.N. KPyXKamu Ha base
LEHTPOB AE€TCKOro TBOpYecTBa M 6ubAMoTek. CneayeT MNOAYEPKHYTb, UTO OTCYTCTBME CUCTEMHOCTMH,
HenpepbIBHOCTM B 3KO/J0rMYeckom o6pa3oBaHMM OTPULATENbHO CKa3biBAaETCA Ha €ro KadyectBe U, Kak
pesynbTaT, BAUAET Ha GOpPMMpPOBaHME TPaXKAAHCKOW MO3MLMM U OCO3HAHHOCTM 3KOOTMYECKMX npobnem
cpeam MONOAEXKM.

B AinoHuW peictByeT cucTemMa 3KOJOMMYECKOro WM MpUPOA0OXpaHHOro obpasoBaHua, obydeHue no
KOTOPOI HauYMHAETCA C MepBOro Knacca MNadlen WKobl. JKoaornyeckoe obpasoBaHne onpeaensetca Kak
cogeictene B 0Oy4eHUM NPaBUAbHOMY OTHOWEHMIO K NpUpode, CrnocobCTeyloWEeMy PasBUTUIO
B3aMMOMNOHMMAHMA M NPU3HAHMA CBA3M MEXAY /II0AbMU U OKpyrKalolein cpenon, nogpasymesatoliemy
OTBETCTBEHHOE OTHOLLIEHME K npupoge [2].

B ANOHWK 3KoNOrMYeckoe 0bpasoBaHME OCHOBbLIBAETCA HA NATU MPUHUMNAX.

Bo-nepBblIx, 3TO CTPEMJIEHWNE K CO34aHMI0 YCTOMUYMBOrO obiecTBa. IKosormyeckoe obpasoBaHme 3To He
TO/IbKO NpUOBpeTeHMEe 3HAHUM, HO M NPOABNEHUE MHTEpeca K 3KOJOTMYecKMM npobsiemam OKpyrKatoLiewn
cpezbl, MOHMMaHWE PO/IY YeNoBEKa B MPUPOAE U €ro OTBETCTBEHHOCTM 33 Hee, YperyimpoBaHue OTHOLIEHWA
MeXKay Ye/I0BEKOM M MPUPOSON, 3alLMTa OKpyXKalowen cpeabl. Bo-BTOpbIX, 3TO cOBMECTHasA paboTa LWKObI,
cembu M obuwecTBa. YCWAUA, HanpaB/eHHble HA PasBUTUE U Yy4ylleHWe 3KOJ0rMYyeckoro obpasoBaHus
OCYLLECTB/IAIOTCA He TO/MIbKO B LUKOJE, HO M B Cembe, Ha paboyem mecTe. B-TpeTbux, 3TO paspaboTka
cogepaHua obpasoBaHMs M €ro MeToAO0B B COOTBETCTBUM C pa3BuTMEeM obuiecTBa. DKoJiOrMyeckoe
o6pa3oBaHMe AOCTYNHO A4 BCEX BO3PACTHbIX FPyNM, HauMHanA C AeTeil AOWKObHOro BO3pacTa M 3akaH4YnBas
NOXWAbIMM NOAbMM, U OCYLLECTBAAETCA OHO Ha MNO3TanHOW CMCTeMaTM4YecKol ocHoBe. A Toro 4To6bl

194



NOHUMaHWEe B3aMMOOTHOLLEHUI MPUPOAbl M YesoBEKa CTPOWSIOCb Ha OCHOBE KM3HEHHOrO OMbiTa, AeTel
HeobxoAMMO 3HAKOMUTb C NPUPOAON C PaHHErO AETCTBA, PA3BUBAA UX ECTECTBEHHYIO Nt0603HATENBHOCTD.

O4yeHb BaXKHO CO3AaTb TaKMe YCNOBMA, KOTOpble 0becneunBatoT pebEHKY BO3MOXKHOCTb bonee TeCHOro
obueHna ¢ Npupoaon, cnocobCcTBYOT PAa3BUTUIO €r0 TBOPYECTBA. B-4eTBepTbIX, 3TO BOCMUTAHWE CEPbE3HOTO
OTHOWeEHMA K 3KosorMyeckon cutyaumn. HayaTb 3ddekTMBHEe C WM3ydeHUA CBOEro pPOAHOro Kpas,
paccmaTpuBan MeCTHble 3KOJIorMYeckme npobaembl, C KOTOPbIMU KUTENM AAHHOTO palioHa CTaJKMBAKOTCA
JIMLLOM K INLY KaxkAablh AeHb. Takum obpasom, noHMmaHWe npobaem cBoelt MeCTHOCTM M NOMbITKW peLuaTb Ux
dbopmupyoT y pebeHka oco3HaHue npobnem Honee rnobanbHbIX M BOCMUTLIBAOT B HEM OTBETCTBEHHOE
OTHOLWEHME K Npupoae. B-nATbIX, NPUHATUE BO BHUMAHWE MPOXKMBAIOLLMX HA AAaHHON TEPPUTOPUMN NHOLEN KaK
notpebutenenn. Kaxablii AeHb A0AN NOTPebAAOT pasNYHYO0 NPoAyKUMIo, BbipabaTbiBaeMyto B npouecce
npoun3BoACTBa, C Nocaeayowen yTuamsaumnen otxogos. CtpemaeHmne ANOHLEB K MOHMMKEHUIO 06L,ecTBEHHOM
Harpy3Kn Ha OKPYKaoLLLYHO cpeay NPUBENO K COKpalleHMto obpa3oBaHMA OTXOA40B NOCPeACTBOM nepepaboTkm
N BTOPUYHOIFO MCNONb30BaHMA MPOAYKUUKU. B TO Ke BpemMA, C TOUYKM 3peHUsa camux notpebutenels, BaKHO
npuobpeTatb 3KONOMMYECKM YNCTYHO MPOAYKLMIO U PaLLMOHAIbHO MCMO/b30BaTb OTXOAbl, MPUHOCA MEHbLLMUI
Bpe4 OKpyKalouieh cpepe. Takas nosvuuA npueena K co3gaHuio obpasoBaHMA, YYMTbIBAOLLEFO CTOPOHY
M3HM noTpebutens u pauMoOHaNbHOE MCNOAb30BaHMe NoTpebnAemolr NPoAyKLMU, C LEeNb YCUAEHWS
aKTUBHbIX ODOLLLECTBEHHbIX AENCTBMI MO OXPaHe OKPYKatoLLen cpeapbl.

[Ona NOHMMaHMA YPOBHA C/JOMMBLUETOCA 3KONOMMYECKOrO0 MMPOBO33PEHUA Y MONOAbLIX AMOHUEB M
npumopues, GOPMUPYEMOro CUCTEMOM 3KONOrMYeckoro obpasoBaHuA Obll NpoBeAeH COLMONOTMYECKUIA
onpoc (nepeBos BOMPOCOB aHKETbl Ha AMOHCKMIA A3bIK M NpoBefeHMe onpoca 6Obl10 OCylWwecTBAEHO
A.O. HiokuHon).

PecnoHaeHTamMM BbICTYNUAM MarucTpaHTbl TokmMnckoro YHueepcuteta (TUFS: Tokyo University of Foreign
Studies) n marucTpaHTbl HanpaBAeHMA «DKonormyeckoe obpasosaHue» LLIKonbl negarornkm ABPY. Monoabim
nogam  6blan 3a4aHbl BOMPOCHI, HAMpaB/eHHble, TAaBHbIM 0b6pa3om, Ha onpeaeneHWe WX YPOBHA
3aMHTEPECOBAHHOCTM K 3KOJIOTMYECKMM npobiemam B CBOEW CTpaHe, pervoHe. B uacTtHoctn 6bian
cbopmMynmMpoBaHbl BONPOCHI:

1. MHTepecyeTech N Bbl 3KONOTMYECKOM CUTYaUMEN B CTpaHe?

2. KaKyto U3 3KoN0rMYeckmMx npobaem uam Katactpod (BO3IMOMKHbIX MaM npousoweawmnx) Bol cuntaete
Hanbonee onacHom?

3. CunTaere m Bbl, 4TO NtOAM NPEyBENMUNBAIOT 3HAYEHUE OTPULLATENBHOMO BO3AENCTBUA TEXHUYECKOTO
nporpecca Ha npupoay?

4. CornacHbl v Bol ¢ yTBepKAEHMEM: «HenoBeK — X03aMH npupoabl»? MNovyemy?

5. YnosnetBopeHbl M Bbl 3KO/IOTMYECKMM COCTOAHMEM BaLLEro *KMUAoro panoHa? NMouyemy?

6. YuactsyeTe 1 Bbl B 9KO/IOrMYECKOM AeATeNbHOCTU (MeponpuaTha, MUTUHIU, MPOEKTbI, CYyOOOTHUKM)?

7. Ha uto Bbl obpalLaeTe BHMMAHWE Npu BbiIbOpe NpoayKTOB NMTaHMA?

OKaszanocb, YTO MNPOLEHT OMPOLWEHHbIX PECNOHAEHTOB, XuTenen HANOHMW  UMHTEPECYIOWMXCA
3KO/IOTMYECKOM CUTyaumen B CBoel CcTpaHe, cocTasua 69, B TO BpemsaA Kak cpegmn poccuaAH Toabko 31 npoasun
3aUHTEPECOBaAHHOCTb B 4aHHOM BOMpPOCE.

NHTepecHO OblI0 0OHapyKUTb, 4YTOo Haubosee onacHoi npob6aemMoit AMOHLUbI CYMTAKOT MOJIHOE
NCYE3HOBEHME PACTEHUI U }KMUBOTHbIX. Ha BTOPOM MeCTe CTOUT HapyLueHWe 6anaHca SKOCUCTEM U BbITECHEHWE
MeCTHbIX B1A0B Gnopbl U dayHbl YyKepoaHbIMU. 1A POCCUMCKUX XKe CTyAeHTOB Haubonee aKkTyasbHOM U
0OMacHOM 3KoNornyeckon npobnemont sBaseTcAa 3arpAsHeHUe atMochepbl U HU OAMH U3 HUX HE YNOMAHYA
6anaHc aKOCUCTEMbI U BbIMUPAHME KUBOTHbIX BUAOB.

Ha Bonpoc o cTeneHW OTpMLATENBHOrO BO3AEMCTBUA TEXHUYECKOTO MPOrpecca Ha OKpy:Katlollyto cpeay
BCe CTyaeHTbl JBDY oTBeTMAN, YTO JAHHOE YyTBEpPXKAEHWE MpeyBeIMYeHo, B TO BPEMA KaK cpean AMNOHCKUX
CcTyaeHToB 15 % cunTatoT, 4YTo /104U HeJOOLLEHMBAIOT BAMAHUA TEXHMYECKOro nporpecca.

JKONOTMYECKMM  COCTOSIHUEM paiOHa CBOEro MpOXKMBaHMA YAOBAETBOPEHbl 62 % POCCUMCKUX
pecnoHAeHToB U 77 % — ANOHCKMX. [pyn 3TOM WM Te, M ApyrMe yKasaAu Ha HeAOCTAaTOYHOEe KayecTBO
BOZONPOBOAHOM BOAbl U 3arpA3HEHHOCTb BO34yxa. 85 % AMNOHCKUX CTYAEHTOB OTBETUAM OTPULATENBHO Ha
Bonpoc 06 y4yacTUM B 3KONIOFMYECKUX MEPOMPUATUAX, YTO OblNO NPOTUBOMNONOKHO MHEHWUIO POCCUIACKUX
CTyAeHToB, 62 % W3 KOTOPbIX OTMETW/IM CBOE Yy4yacTue B MNPUPOAOOXPAHHbIX akuuax. Hesasucmmo ot
npoxuneaHuaA, 6onee 80 % Bcex PeCNOHAEHTOB CNEAAT 33 CBOMM 30POBbEM, TLLATENbHO BbiOMpPaa NPoAyKTbI
NMUTaHUA, aKLLEHTMPYA CBOE BHUMAHME Ha MX COCTaB, CTPAHY-NPOU3BOANTENb U CPOK roAHOCTU. 39 % ANOHLEB
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OTAAlT NpeanoyTeHne npoaykTam, He cogepkawmum MO, a 53 % poccuMiACKUX pecnoHAEHTOB NPOBEPSAOT
[aTy N3rotosaeHuA.

CpaBHMBaA MoOAyyYeHHble AaHHble, NPUXOOMM K BbIBOAY, YTO MPMHLUUNbI XapaKTepusylowme cuctemy
BOCMMTAHNA 3KOJIOTMYECKOrO MMUPOBO33PEHMS B HALLMX CTPaHaXx, XOTA U pa3BMBAKOTCA MO obwemy nyTu, Tem
He MeHee, MMEIOT Pas3iMuma. B 4acTHOCTU, KaK BbIACHWMNOCb, AMOHCKUE CTyAeHTbl 6osee 3aMHTepecoBaHbl B
NMoJsIyYeHUMU 3KOJIOrMYEeCcKon MHPopmaumm B macwTabax Bcel CTpaHbl M Hambosnee BarKHOW npobnemoi
CYNTAIOT BO3MOXKHOE HapyLleHWe 3KoI0rMyeckoro 6anaHca skocuctTem.

CoBmecTHOe MpPOXKMBAHME HA CONpenesnbHblX TEePPUTOPUAX, HAXOOALWMXCA BO MHOMOM B CXOAHbIX
NPUPOAHbIX YCIOBUAX, MO3BONSIET HAAEATLCA Ha BO3MOKHOCTb B3aMMHOIro o6oralleHns npu coTpygHuyecTse
B 06/1aCTV pa3BUTUA CUCTEMbI SKONOIMYECKOro 06pa3oBaHMA M BOCMMUTAHMA B HALLMX CTPaHax.
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AHHOTauma. B ctatbe ob6oCHOBbIBAeTcA HEOb6X0AMMOCTb GOPMMPOBAHMA 3IKONOTMYECKOM KYNbTypbl ydalimxca
CTapLWMX KNaccoB (AEBATUKNACCHWMKOB), PACKPbIBAETCA CYLWLHOCTb M CTPYKTYpa 3KOJIOFMYECKOW Ky/bTypbl YyYalLMXCs;
npessioXKeHbl anpobupoBaHHble MegarorMyeckne ycnosus GOPMUPOBAHUA SKONOTMUYECKOM KyAbTypbl B mpoLecce
y4yebHoOM aeaTenbHOCTU.

KnioueBble cnoBa: 3KONOMMYECKMI KpU3UC, 3KoNorndeckoe obpasoBaHWe, 3KosorMyeckoe obpasoBaHue
CTapLUEKNACCHUKOB, 3KONOTMYECKan KyNbTypa, KOMMOHEHTbI 9KOJI0rMYECKOM KybTypbl, Negarornieckme ycaoBums.

FORMING ECOLOGICAL CULTURE OF SCHOOLCHILDREN
OF THE NINTH GRADE IN THE PROCESS OF EDUCATIONAL ACTIVITY
G.G. Nedyurmagomedov, F.T. Magomedova
Dagestan State Pedagogical University, Makhachkala, Dagestan;
Novomugurukh Secondary School, Uytash, Dagestan

Abstract. The article substantiates the necessity of forming ecological culture of pupils of the senior classes (ninth-
graders), reveals the essence and structure of the students' ecological culture; the approved pedagogical conditions of
formation of ecological culture in the course of educational activity are offered.

Keywords: ecological crisis, ecological education, ecological education of senior pupils, ecological culture,
components of ecological culture, pedagogical conditions.

PelweHne MHOroYMC/AEHHbIX COBPEMEHHbIX 3KOA0IMMYeckux npobsem HEeBO3IMOXKHO 6e3 KavyecTBeHHOW
NoAroTOBKM B CUCTEME 3KOJIOrMYecKoro obpasoBaHusA. OOWenpusHaHHO, 4YTO OAHOM W3  MNPUYMH
3K0/102U4ECKO20 KPpU3UCa ABNAETCA HU3KAA IKOJIOTMYECKasa KyabTypa rpaxaaH, OTCYTCTBUE Y HUX OpPUEHTaLUm
Ha 3KOJIOrMYECKYIO M NPUPOLOOXPAHHYIO AeATENbHOCTb. [103TOMY CNEeUnanmcTbl CYUTAIOT, YTO OAHUM U3 NyTEN
peLleHns MHOTOYMCNEHHbIX PErMOHaNbHbIX U FN06abHbIX 3KONOMMYECKMX NPobaem ABAAETCA 3KOMOrMYeckoe
obpasosaHue (MaTpuk Megaec).

Hag npobnemolt 3KonorMyeckoro 06pa3soBaHUsA CTapLUEKNACCHUKOB paboTaloT MHOrovyMc/eHHble
cneymanuctbl (3axnebHbiii A.H., Hegtopmaromegpos .., Hecrosoposa H.M., Cemuyk H.M., CypaservHa U.T.,
fiHakunesa E.K. un gp.) [3-5; 9].

B neaarorMyeckom Teopun, K COXaMeHMUIO, He CyLLecTBYeT eANHOro noaxoaa K NOHATUIO 3KOJIorMyeckoe
obpasoBaHuMe. AHanmsmnpys noaxoabl Nopoxosa B.A., YnnuHraposa A.H., Tnasauesa C.H., Mamegosa H.M.,
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laneesoit A.M., 3sepeBa W.[., CypasernHon U.T., 3axnebHoro A.H., /leoHToBuy A.B., Cemuyk H.M. 1 gp., mbl
CcUMTaem, YTO «3Kos02U4YecKoe 06pa3osaHUEe CMAPWEKAACCHUKO8 — 3TO HeMpepbiBHbIM cheuuanbHO
OpraHM30BaHHbIM Npouecc 0by4eHna, BOCMUTaHMA U Pa3BUTUA yYallLerocsa, HanpasaeHHbIN Ha opmMpoBaHUE
CUCTEMHbIX Hay4YHbIX U NPAKTUYECKUX NPUPOAOOXPAHHbIX U IKONOTMYECKUX 3HAHUI 06 OKpy:KatoLlel cpese,
YMEHUN N HaBbIKOB 3KONOIMYECKOW AeATeNbHOCTM U GOPMMPOBAHME OCHOB 3KONIOTMYECKOW KyAbTypbl B
KOHTEKCTE KOHLLeNLMM YCTOMYMBOTO Pa3BUTUA M SKONOTO-T'YMaHUTapHOM KapTuHbI mupa» [4].

Lenbto 3sKonornyeckoro obpasoBaHUA ABAAETCA — 35KO/102UMECKAA KysAbmypa, NO3TOMy npobnaema
CTAHOBNEHMA 3KO/IOFMYECKOM KYyNbTypbl CTAPLIEKNACCHUKOB (BbIMYCKHUKOB LUKO/bI) SABAAETCA OAHON U3
NPUOPUTETHBIX 33434 LIKOJIbHOFO 3KO/1I0rMYeckoro obpasoBaHmA.

Koponb E.B. paccmaTpuBAET 3KO/A02UYECKYIO KYaAbmypy KaK KauyecTBO JIMMHOCTM, KOTOpasa ABAAETCA
OCHOBOM M KOHEYHbIM pPe3ynbTaTOM BOCMMUTAHMA. IJKONOrMYECcKas KynbTypa MOHMMAETCAs MM Kak
NnoKasaTe/lb TaKOTO YPOBHA CO3HAHMA, KOTOPbIN NobyKAan Hbl yyawmxca K rnyboKkomy M3y4yeHUto 3aKOHOB
npupoabl U 3KONOTMYeCcKn-LenecoobpasHomy B3aMMOAENCTBUIO C Hell, oTob6parkan 6bl COOTBETCTBYIOLLME
OTHOLWEHUA K KaKUM-TMB0 M3MeHeHUAM B NpupoaHoin cpeae [2].

JKonozu4yeckas Kyabmypa BKAOYAET Cheaylowme 31eMeHTbl — 3HAHWA, YMEeHWA, YyBCTBa;
CTPYKTYpPHble anemeHTbl 6osee BbICOKOro nopAaaKka: ybexaeHnsa, naeanol, OTHOWEHMA, Noaarasd, YTo OHM
HaXoOA4ATCA B TECHOM B3auMmocBA3M [7]. Y A[EBATMKNACCHMKOB ecTb BCe Heobxogumblie ycnoBuA Ans
bopMMpOBaHNA 3IKONIOTMYECKON Ky/AbTypbl, OCHOBHbIM CPeaCcTBOM AOCTUMKEHUA KOTOPbIX ABAAETCA
aKonornyeckoe obpasoBaHMe. PacCMOTPUM CTPYKTYPY 3SKOIOTMYECKOM KynbTypbl JIMYHOCTM, B KOTOPOM
BbIAENAIOT Pa3/IM4YHOE YMCA0 B3aUMOCBA3AHHbBIX KOMMOHEHTOB, HaMPaB/IEHHbIX Ha Pa3BUTUE IKONOTMYECKUX
3HAHWW, YMEHWW, HaBbIKOB; 3MOLMOHANbHO-LEHHOCTHbIX OTHOLWIEHWI K npupoae; NpaKTUYecKown
3KO/IOMMYECKOM CO3NAATENbHOM AEATENIbHOCTU.

B CTpYyKType 3SKONOrMYEecKon KynbTypbl YYaLLMXCA [AEBATbIX KAACCOB, MOXHO BblAENUTb 4Yembipe
830UMOCBA3AHHbIX KOMMOHEeHMd: KOTHUTWUBHbIA, 3MOLMOHANbHO-3CTETUYECKUIA, LE@HHOCTHO-CMbIC/IOBOWA W
AeATeNbHOCTHbIM. CovyeTaHWe STUX YeTbipex KOMMOHEHTOB, U onpeaenseT GopmMUpPOBAHUE IKOIOrMYECKOM
KY/IbTYpbl AEBATUKIACCHUKOB.

1. KoeHUMuUBHbIU KOMMIOHEHM OTPaXKaeT 3HaHUA, NPeACcTaBAEHUA U MUPOBO33PEHME JIMYHOCTU PA3HOM
cteneHn opopmNEHHOCTU M 0OOOLLEHHOCTM — OT 3/IeMEHTAPHbIX MNPEeACTaBAEHUI [0 KOHLUENnTyaabHO-
NOHATUIMHbIX. CUCTEMA 3HAHUIA, BXOAALLMX B KOFTHUTUBHbIN KOMNOHEHT, A0MXHa obecneunBaTh:

— NOHMMaHWe eMHCTBA MMpPa N CNOCOB0B ero NOCTUKEHUS;

— MOHMMaHME CUCTEMHOCTM W BCeobLUeli B3aMMOCBA3M MPOLECCOB WU ABMEHUWA, MNPOTEKAOWMX B
COLMONPUPOLHON Cpese;

— OCO3HaHWEe B3aMMOCBA3EN MeXAy NtoAbMMU, UX KyAbTYpon U NPUPOLON, PONM U MECTa YenoBeKa B
cucrteme Mupa;

— GopMMpPOBaHME IKOIOTMHECKOTO MbILINEHUS;

— ¢dopmnpoBaHME YMEHUA M HABbIKOB MPAKTUYECKOM 3KOMOrMYecKM coobpasHol [eATeNbHOCTU W
noseseHuA.

Pa3BnTME KOFHUTMBHOIO KOMMOHEHTA 3aBUCUT OT CTENEeHU CHOPMUPOBAHHOCTU Y YHALLUXCA THOCTUYECKUX
crnocobHocTel, 06bema 1 xapakTepa 3HaHWUM [6].

2. 3MOYUOHANbHO-3CMemuyecKuli KOMMOHEHM, CBA3aH C 3CTETUYECKON QYHKLMEN KyabTypbl.
9MOUMOHaNbHOE OTHOLWIEHME K NpUpode NPOABAAETCA — B 4YyBCTBaX, YTO crnocobcteyeT GOpMMPOBaAHUIO
notpebHocTe! M MOTMBOB, NpPeaonpesenAlolmMx FOTOBHOCTb CTApLIEKNACCHMKA K OnpeaeneHHoMmy Tuny
OEeATeNbHOCTU. DKO0OrMYEeCcKMe YyBCTBA — 3TO YYBCTBa K MPMPOAE, YEN0BEKY KaK ee YacTu, ero AeATe/IbHOCTH
Mo oxpaHe NPMPOAbl, NO CBOEN NPUPOAE OHWU ABAAIOTCA HPABCTBEHHbIMM YyBCTBAMW — CMMNATUAMWU. OnbIT
SMOUMOHANbHO-3CTETUYECKOTO OTHOLWeEHMA obecneunBaeT GOpMMPOBaHME MNCUXOIOTMYECKON TFOTOBHOCTU
JIMYHOCTW K OMNTMMaAbHOMY B3aMMOAENCTBUIO CO Cpeaoi, ybexxaeHHOCTU B 06A3aTe/IbHOM ee COXpaHeHUM,
BOCCTAHOBJ/IEHWUU N BO30OHOBIEHUU, YCBOEHUM CUCTEMBI COLLMANIbHO-IKOIOTMYECKUX LieHHOoCTeNn [8].

3. LleHHOCMHO-CMbIC1080l KOMMOHEHM npeacTaBnfeT coboli COBOKYMHOCTb JIMYHOCTHO 3HAYMMbIX
LEHHOCTE, MOTMBOB, CMbICNIOB, MAEaNoB, ybexaeHWI, B3rNALOB M onpesenseT OTHOWEHME JIMYHOCTU K
OKpy*Katowemy mupy n npupoge [1].

LleHHOCTH, CTaHOBACb MOTUBAMM NOBEAEHUA, MEPEXOSAT B LLEHHOCTHblE OPUEHTALLMKN INYHOCTU. CucTema
LEHHOCTEl BbICTYNaET KaK HEeKasA CMCTEMA KOOPAMHAT, Heobxoanmas s Toro, YTobbl OLEHUTL cebs n Apyrux,
BbIPa3UTb CBOE OTHOLLEHWe, caenaTb CBOM BbIOOP. IKOMOrMYECKME LLeHHOCTM OCBaMBAOTCA JIMYHOCTHIO U
33aBUCAT OT Mepbl MO3HAHMA YYaLLMMMUCA OKPYrKatowen NpPUPOAHONM cpeabl; OHM OXBaTblBAtOT CBOWMCTBA
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NpPUpPoAbl Kak YHMBEPCA/IbHOM LEHHOCTM — HE TONbKO MPaKTUYECKOM, YTUAUTAPHON, SKOHOMUYECKOM, HO U
nosHaBaTe/IbHOM, 3CTEeTUYECKOM M MopanbHoi. CHOpMMPOBAHHOCTb AAHHOTO KOMMOHEHTa MNPOSBAAETCS B
cobNI0AEHNM IKONOTMYECKMX HOPM, B CTPEMIEHMU K OeperKHOMY OTHOLLUEHMIO K MPUpoAe, K XU3HU B
corflacMm W rapmMoHMM C MNPUPOAON, B BOCMPUATUM MNPUPOAbl KaK cybbekTa, OTHOWeEHMU ee K coepe
«4yenoBeyeckoro», paBHOro N0 CaMoOLEHHOCTH.

4. [fdeamenbHOCMHbIU KOMMOHEHM XapaKTepusyeT TOTOBHOCTb JIMYHOCTM K oOnpegeneHHomy Tuny
3KO/IOTMYECKM COOOPA3HOrO OCBOEHWUS OKpPY)KaloWen cpedbl. DKOJIOTMYECKYH AeATe/IbHOCTb MOXHO
OXapaKTepu3oBaTb Kak MHTErpaTMBHOE NOHATME A1A 0603HaYyeHUs cneumnduyeckmx sKON0rMYECKMX acneKkToB
BUAOB AEATENbHOCTU, TEM WUAN MHbIM 0OpPa3oM HanpaBAEHHbIX Ha ONTUMM3auMio obliecTBa M NPUPOABbI.
[JeATenbHOCTHbI KOMMOHEHT BK/KOYAET MOCTYNKKU, AENCTBMA, KOTOPble NPoABAAKTCA B CPOPMMPOBAHHOCTH
3KONOrMYECKUX YMEHUIN N HAaBbIKOB NO OCYLLECTB/EHUIO COLMA/IbHO-3KOIOTMYECKON AeaTebHOCTU. [ocTynKu
(oencreus) gonkHbl ObiITb HaMpaB/ieHbl HAa OXpPaHy W HemnparmaTUYyeckoe B3aMMOLENCTBMEe C npupogon. Y
CTapLIEKNAaCCHUKOB Heobxoammo cPopmMmpoBaTb YMEHUS OLEHMBaTb M NpeasuaeTb NocaeacTBUS CBOMX
NOCTYNKOB B Npupoae.

Cuctema $GoOpMMPOBAHUA OCHOB 3KOMOIMMYECKOM Ky/AbTypbl AEBATUKAACCHUMKOB B npouecce y4yebHoM
AeATeNbHOCTM OCYLLECTBAAETCA B PpaMKaxX YPOKOB eCTeCTBEHHOHAYYHbIX AUCUUNANH U GaKybTaTUBHOIO Kypca
«3konorma OarectaHa» [5]. OCHOBHbIMW HanpaB/AEHUSAMM 3KOOIMM3aUMA eCcTeCTBEHHOHAYYHbIX AUCUMMINH
(6nonorus, xumus, reorpadua, Grnsmka) ABNAIOTCA: BKAOYEHNE IKOIOTMUYECKOrO MaTepuana B NporpaMmHble
TeMbl, Y4eOHbIA 3KCNEPUMEHT C 3/IeMEHTAMM 3KONOTMMYECKOro COoAep)KaHuA, 3a4ayn Nno MporpaMmHOMY
maTepuany C 3/1eMEHTaMM 3SKOJIOTMYECKOM HanpaB/ieHHOCTU, AO0MNOJHUTE/IbHbIE TeMbl 3KOJIOrMYECKOM
HanpaB/IeHHOCTU A7 CAMOCTOSATENIbHOIO U3yYeHMA, aKTUBHbIE MeTOAbl 06yYeHus.

Mcnonb3ya noaxod, npeasioxeHHblh Beprenec T[.M.,, Hamu BblgeneHa cucmema ycnosud,
obecneunBatowmnx apdeKTMBHOCTb npouecca GOPMUPOBAHNSA IKOOTMYECKOM KyAbTypbl AEBATUKIACCHUKOB B
y4yebHol aeATenbHOCTU:

- IMYHOCTHO OCO3HAHHOE OBNafeHWE AEBATUKIACCHUKAMMU OCHOBHbIMU KOMMOHEHTaMW 3KOJIOrMYECKOM
KY/IbTYpbl B NpoLecce y4ebHol gesaTeNbHOCTY;

- pasBUTUE YCTONYMBOM NOTPEOHOCTU B 3KOIOMO-OPUEHTUPOBAHHOM Y4ebHOMN AeATeNbHOCTH;

- 3KOJI0rM3auma y4yebHbIX AMCUMNAMH U BBeAdeHWEe PaKyNbTaTUBHOIO Kypca MO PerMoHanbHOM 3KO0MK
(«9konorus farectaHa»);

- ueneHanpasfieHHoe GOPMUPOBAHME HA YPOKaxX eCTEeCTBEHHOHAYYHbIX AUCLUUMNAWMH 3KOJOTMYECKUX
3HAHWUM, NPAKTUYECKUX YMEHWUI U HaBbIKOB;

- KOMMNETEHTHOCTb yyuTeNel No GopMUPOBAHMIO TEOPETUYECKUX U MPAKTUYECKUX IKOIOTMYECKUX YMEHNN
M HaBbIKOB;

- YYeT MCUXOJIOTMYECKUX N BO3PACTHLIX OCOBEHHOCTEN AEBATUKAACCHUKOB Npu GOPMUPOBAHUN YPOBHEN
3KONOrMYECKOMN KyNbTYPbl U €€ KOMNOHEHTOB;

- yCuieHue 3MOLMOHANIbHO-3CTETUYECKON0 WU LLeHHOCTHO-CMbIC/IOBOrO KOMMOHEHTOB B npoLecce
dopMUpPOBaHMA IKOIOTNYECKON KYAbTYPbI.
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BO3MOXHOCTU NPUMEHEHUA KENC-CTAAU
B ®OPMMUPOBAHUU 3KOIOTMYECKOW KY/IbTYPbI MONIOAEXU
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AHHOTauma. PopmupoBaHME 3KOOTMYECKOW KyNbTypbl, 3KOJOrMYecKoro obpa3oBaHUA U rPaMOTHOCTM — HOBOE
HanpasneHue AeATENbHOCTM COUMabHbIX MHCTUTYTOB M OpraHusaumii, paboTatowmx B 3Toi chepe. B cTaTtbe paccmoTpeH
OnbIT NPUMEHEHUA MeToAa CUTYaUMOHHOro obydyeHMA M Kelc-CTagMm, MCNosiblyemMblx B npouecce GopmupoBaHus
SKONOTMYECKON  KynbTypbl  Mosoaexu.  Keic-ctagM  nomoraloT  pasBUTb  YMeHMe  pewaTtb  npobiemsl
C YYETOM KOHKPETHbIX YC0BUIM U NPU HanumMm daKTuyeckol nHdopmaLumu.

KnioueBble cnoBa: Kelic-cTaan, CUTyaluMoHHOe obyyeHune, 3KoorMyeckas Ky/bTypa, sKonormyeckoe obpasosaHue,
MOJIOA,EKb.

THE POSSIBILITIES OF USING CASE-STUDY TECHNIQUE IN THE FORMATION
OF ECOLOGICAL CULTURE OF THE YOUTH
N. Rakhmatullina
Kazan State University of Culture, Kazan, Tatarstan, Russian Federation

Abstract. The formation of ecological culture, ecological education and literacy is a new direction of activity of social
institutes and organizations working in this sphere. The article reveals the experience of applying the method of
situational training and case-studies which is directed on the formation of ecological culture of the youth. Case-studies
help to develop the ability to solve problems taking into account the specific conditions and the presence of factual
information.

Keywords: case-study, situational education, ecological culture, ecological education, the youth, library.

dopmMMpPOBaHME IKONOTUYECKOWN KYNbTypbl KaK YHWKaAbHOM 06/1acT YenoBeYeCKoro 3HaHMA 3aBUCUT OT
06LLero AyxoBHO-HPABCTBEHHOIO U COLLMAIbHO-MCUXOIOFMYECKOTO KAMMATA 0OLLECTBa, OT LLEHHOCTEN N HOPM,
KOoTOopble NpeobaafatoT cpeamn npencraButeneit Bnactu, busHeca, 06pas3oBaHuUs, KyaAbTypbl U TPAHCAUPYIOTCA
HaceNeHUIo NOCPeACTBOM MAcCCOBbIX KaHA/NOB TENEBUAEHUA U PAAMO, FA3eTHO-KYPHaNbHbIX U3LAHUIA, CETH
UHTepHeT.

B cBA3M € 3TMM ocoboe 3HaueHMe npuobpeTaeT HenpepbiBHAA LeneycTpemaeHHas paboTta BCex CTPYKTYpP
06yyeHunA, BOCNMTaHUA M 06Pa30BaHUA. IKONOTMYECKAs KyNbTypa A0MKHA GOPMUPOBATLCA Ha MPOTAXKEHUU
BCEW KM3HM YeNoBeKa W, MpeXxae BCero, B cucteme o6pasoBaHns — B LWIKOJE, CpeaHUX, CpefHecneumanbHbIX
N BbICIMX y4ebHbIX 3aBeAeHUAX, B LEeHTpax npodeccMoHanbHOro obyyeHns M NosbiweHMUA KBaanduUKaumm m
T. 4. [2].

3a nocnegHue roabl N343aHO 3HAYUTENbHOE KONMYECTBO MeYaTHbIX PaboT C OCBeLeHNEM TEOPETUYECKUX
BOMPOCOB KEWC-CTagM M ONbiTa MepefoBblX Nesaroros, YCNewWwHO MPUMEHAIOWNX ero B CBOEW MpaKTUKe.
O3HaKoMNeHWe C 3TON NTepaTypoit He OCTABAAET COMHEHUA B TOM, YTO CUTyaLMOHHOe obyyeHne ABnAeTcA
Ba)XHbIM CPeACTBOM [AOCTUMEHMA NyYlWwWX pe3ynbTaToB B peweHun y4ebHO-BOCMUTATE/IbHBIX 3ajay
06pa3oBaTeNbHbIX YUYPENKOEHUIA SKONOMMYECKOrO HAMPaB/eHMA: MOBbIWEHWA YPOBHA CO3HATE/NIbHOIO
YCBOEHMA YYALWMMMUCA IKONOFMYECKMX 3HAHWUI, GOPMMPOBAHMA Y HUX COOTBETCTBYHOLMX B3rNAL0B U
ybexaeHunit, pasBuTUA No3HaBaTebHbIX cnocobHocTen. OaHUM N3 GaKTOPOB, NPENATCTBYOWMX LUMPOKOMY
BHEAPEHMIO KEMC-CTaAN B MPAKTUKY, Ha HaW B3rnag, ABAAETCA HeAO0CTAaTOYHaA Pa3paboTaHHOCTb BOMPOCOB
NCUXONOTo-NeaarorMyeckoro aHaamsa yd4ebHoro martepuana, KoTopbld nomoran Obl NpenofasBatensm
NPUBECTU €ro COAEP!KaHNe B COOTBETCTBUM C TPEBOBAHUAMM CUTYaLMOHHOTO OByYeHMA.

CUTyaLMOHHOE 0byYeHNe OTHOCUTCA K pa3aeny MMUTALMOHHbIX aKTUBHbIX METOL0B 0byYeHUs, KoTopble
MO3BO/IAIOT aKTUBM3MPOBATb Y4ebHbIA npouecc, nNobyaAWTb K TBOPYECKOMY YydacTMilo B Hem. OHO
OCYLLECTBNAETCA C MOMOLLbIO CUTYaLMOHHOINO aHaniv3a, peweHuAa MNPobaemHbIX CUTyauuit (Kelc-cTagm),
PO/IEBbIX UTP, N APYTMX AaKTUBHbBIX METOA0B, CNOCOBCTBYIOWMX GOPMMPOBAHMIO NO3HABATENIbHOIO MHTEpeca K
npuobpeTeHnto 3HaHUIM 1 y4ebHOW AeATeNbHOCTU. M3BECTHblE NCcCaeaoBaTENN METOAOB aKTUBHOMO 0byYeHUs
A.M. benbunkos 1 M.M. BUpLWITENH OTMEYatoT, YTO MeToAbl NPO6AEMHO-CUTYaLMOHHOro 0byyeHusa B Poccum
6b1n1M pa3paboTaHbl M NpUMeHeHbl B 1932 1. Kak OTKAWMK Ha NOTPEOHOCTU MPOMbILAEHHOCTU B OTPAKEHUM
onblTa NPOU3BOACTBEHHbIX UTP U CPa3y Ke Noay4ymam npusHaHue n bypHoe passutue [4]. Keltc-ctagmn ctanm
CBOE0bpasHbIMU CpeacTBaMM MOLENMPOBAHUA (HAa YPOBHE MOHATUS U Ha YPOBHE AEeNCTBMA) HOBbIX YC/I0BUIA
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npodeccnoHanbHON AeATeNbHOCTM (B TOM YMCae — SKCTPeMasibHble), METOAOM MOMCKA HOBbIX cnocobos ee
BbINO/IHEHUSA.

KeWc-cTagn nomoratoT pasBuUTb YMeHMEe pelatb Npobaembl C yYETOM KOHKPETHbIX YCA0BUMA M MpU
Hanuumm ¢aktnyeckon uHbopmaumm. OHM Pa3BMBAIOT TaKMe KBANMPUKALMOHHbBIE XAPAKTEPUCTUKM, KaK
CNOCOOHOCTb K MNPOBEAEHMIO aHa/AM3a WM AMArHOCTMKM npobnem, ymeHue yeTko dopmyanposatb W
BbICKa3bIBaTb CBOIO NO3ULMIO, YMEHUe 06LLaTbCA, AMCKYTUPOBATb, BOCMPUHUMATD U OLLEeHMBaTb MHOOPMALMIO,
KOoTopas noctynaeT B BepbanbHON M HeBepbanbHOW popme. To ecTb Hapagy ¢ GOpMUPOBAHNEM NPELMETHOM
M NpodeccMoHaNbHOM KOMMETEHLUMM AaHHble TEXHOIOMM COBPeMeHHOro obpasoBaHMA MMetoT ocoboe
3HauYeHMe ANA NOAAEPNKKU U PasBUTUA COUMANbHOM KomneTeHumu[3]. BarKHO HayyYMTbCA BbIYNEHATb
3KO/IOTMYECKMI acneKT B NOBCEAHEBHOM W [enoBoi chepax, BOCNUTbIBaTb OTBETCTBEHHOCTb 3@ MPUHATLIE
peweHna U NocTynku, obyyaTb MPOrHO3MPOBAHWMIO BO3AENCTBMA Ha COCTOAHME Buochepbl U TEM CaMbiM
YAYULWMWTb KAYeCTBO *KM3HM CaMOro Ye/I0BeKa.

B 3apybexkHoin nnTepatype aAna 0603HavYeHMA NOHATUA CUTYaLMOHHOe 0byyeHMe NPUHATO NCNOAb30BaTb
NOHATME «Kelc-cTagm» (case-study), KOTOpoe MOAYYMNO LUIMPOKOE pacnpocTpaHeHWe B XX B. CHayana B
IOPUCNPYAEHLNM, @ 3aTEM MEPELLO B YNPABAEHYECKUE U APpYTUe ANCUUNINHDI.

MnuoHepom BHeAPEHMA U PA3BUTUA METOAA Kelc-CTagu No NpaBy CYUTAETCA NepBbIi AeKaH MapBapacKoM
WKonbl 6usHeca MensuH T. KoynneHa, KOTOpbIii BMecTe € rpynnoi npenogasaTeneit noarotosmna 8 1921 r.
y4yebHoe nocobue, npeacTaBastowmii cobom cOopHMK KeMCoB MO Pa3NNYHbIM TeMaTuUKam [9].

B HacToALLee Bpems KENC-CTagM aKTUBHO MCNO/b3YeTCA NPAKTUYECKU BO BCEX AMCLMUMNANHAX, N3YHaEMbIX
B BbICLIMX y4yebHbIx 3aBegeHuax CLUA, a TakKe ABAAKOTCA HEOTbEMIMMOW YacTblo BCEX YY4EDBHbIX KypcoB U
TPEHWHIOB ANA ynpaB/ieH4Yeckoro nepcoHana 8 CLUA u Esponbl (Hanpumep, MapBapacKas wkona 6usHeca,
LWkona ynpasneHns KeHHegu, CreHdopackuii yHuBepcuteT, YHuBepcuteT KpaHdung B BennkobputaHum,
JloHgoHCKas wWwkKona 6usHeca, YHuBepcuteT Hotp-am Bo @PpaHumm w T1.4.) [11].FnaBHoe oTauume
€BPOMNENCKOro CUTYAUMOHHOIO aHafM3a OT aMePMKAHCKOro COCTOMT B OCOBEHHOCTM ¢opmbl Noaaum
MaTepuana. B oTanMumMe oT amepMKaHCKOro mMeTofa Kelc-CTafu, €BPOMeNCKUA — MPaKTUYECKM HUKOrAa He
MMeeT BUAA PONEBOM Urpbl UAM HEOONbLLIOW 3aPUCOBKM HEKOM KU3HEHHOW CUMTyauuu. Yalwe eBponenckui
KeWlc-cTaAn HasbiBaloT METOAOM A0Cbe, FAe XapaKTep «CUTyaTUBHOCTU» NpuobpeTaeTca 3a cYeT M3yyeHus
CUTYaAUUU U MPUHATUA pPELUEHUs Ha OCHOBAHWW He CTPYKTYPUPOBAHHOM, a peanbHO WMeloLLelics
nHbopmauuu. ElLe o4HOM CyLLLECTBEHHOM XapaKTEPUCTUKON aMeEPUKAHCKOTO U eBPONEeNCKOro CUTyaLMOHHOIO
aHanusa asnasetca ux npobnematuka. TaK, 0AHOM U3 OCHOBHbIX TeM DONbLUMHCTBA €BPONENCKUX Kenc-cTaam
ABNAETCA BOMPOC 3KOMOrMYeckoir 6e30MacHOCTM WM OXpaHbl OKPY)KaloWeN cpedbl C TOYKM  3peHus
rocyfapCcTBEHHOrO YNpaBAeHMA, B OT/INYME OT aMEPUKAHCKMX aHANOrOB, KOTOPbIE aKLEHTUPYIOT BHUMaHME Ha
npobaematvke cnpaBeasIMBOCTM WM IKOHOMMYECKOM LEeNecoobpasHOCTW, a TaKKe Ha KOH(PAMKTHOM
cneunduke.

B Poccun BnepBble Hayanu roBopuTb O METOAEe U3y4yeHUA KencoB B KOHUe 60-x — Havane 70-x IT.
(BHeapeHMe meToza Ha aKOoHomMYeckom dakynbTete MIY). OgHaKO AaHHbIA MeToh He Halesn WWPOKOro
NPUMEHEHMA MO NPUYMHE CUIBbHOM NPUBEPKEHHOCTM NeAaroros TPAANLNMOHHBIM METOAMKaM NpenosaBaHns
(neKkummn, cemMmHapcKkue 3aHATUA), a TaKKe 3aTPYAHEHHOCTbIO AOCTyna K MHPOPMALMOHHBIM UCTOYHMKAM
(cTaTMyeckme gaHHble, MHTepHeT). HoBas Bo/IHa MHTepeca K MeToay Kelc-cTagu nossunack B cepeanHe 90-x
rr. B HacTosAwee Bpemsa, HECMOTPA Ha TO, YTO METOA, U3YYeHUA KeWCcoB NpusHaH 3PPeKTUBHbIM MHOTMMMU
POCCUIACKMMM yYeHbIMU, BONBLUIMHCTBO SKCNepPToB B 061acTM 06pa3oBaHUA CUUTAIOT, YTO €r0 MCMNOb30BaHME
MMEET CMbICA TO/IbKO B COYETAHUM C TPAAULMOHHBIMM 06pa30BaTeNbHbIMU METOAMKaMK [6].

O[HOBPEMEHHO C COBEPLUEHCTBOBAHMEM METOA0/10TMU HANUCAHWA U UCNOAb30BAaHMA CUTYALMOHHOIO
obyyeHus B yyebHOM npoLecce 3BOJIOLMOHMPOBAAN U CamMM MPEeACTaBAEHMA O CYLWHOCTM MeToAa U ero
3afavax. B asontoumnn aTUX NpeacTaBAeHNIt MOXKHO BblAENTb TPM OCHOBHbIX 3Tana:

1. [o 40-x rr. XX B. MeTo, U3y4eHua CUTYaLLlMOHHOIo 06y4YeHUs MCMO/1b30BaJICA UCKAKUYUTENBHO C LLE/bLO
pa3BUTUA Yy CTYAEHTOB CNOCOOHOCTM BbIABAATL M paspeLlaTtb TY UAM MHyto npobaemy. Mpegnonaranock, YTo
ONA 3TOro yvalimecs [O/KHbl BNAAETb TEOPETUYECKMMM 3HaAHUAMM B 06/1acTU, K KOTOPOM OTHOCKTCA
npobsiema, Ha AOCTAaTOYHO BbICOKOM ypoBHE. Taknm 0b6pasom, MeTo paccmaTpmBaca Kak BCNOMOraTe /IbHbll
MO OTHOLLIEHMIO K TEOPETUYECKUM Y4EDHBIM KypCcam.

2. 40-60-e rr. XX B. — OTKa3 OT CyLleCTBOBAaBLUMX NpPeACTaB/eHN O cnocobax NpPMMEHEHUs MeToAa.
PaccmoTpeHme metoga Kak cnocoba npuobpeTeHna 3HAHUI M BOSMOMKHOCTU €70 MPUMEHEHMUA HA BCEX 3Tanax
obyyeHus (OT aTana BocnpuUATUS MHOPMAUMM [0 3Tana ee WHTePnpeTaunn) HapaBHe C TEOPETUYECKUMMU
Kypcamm.
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3. 60-e rr. XX B. — HacToAWee Bpemsa — xapakTepusyetca 6onee rnybokMm msydeHuem ocobeHHoCTew
MeToAa, ero MpPeuvmyLLecTB, HEAOCTATKOB W MNpeaenos npumeHeHua. Mo MHeHuto JHapto Toyna, meTop,
CUTYaUMOHHOTO OBy4YeHMA U KeWc-CTaan MO3BOAIAIOT CO34aBaTb 6NAronpuATHYIO OOYYEHUIO U BOCMPUATUIO
MHbopMauumn atmocdepy, pasBuBaOT UHULMATUBY, 3aCTABAAIOT NOCTaBUTL CEOA HA MECTO NPaKTUKa U AyMaTb,
Kak OH. To ecTb, CUTyaUMOHHOe obydyeHue CO03[aeT OnpefeNieHHbI COUMANbHbIM KOHTEKCT, KOTOPbIN
obneryaet obpasoBaTenbHbIN Npouecc [5].

. KeHHeT MarteiKka 1 Tomac K. Yocce BblaenaT BoceMb 06pa3oBaTesibHbIX Lefel, MOCTaBAEHHbIX U
[O0CTUTaeMbIX C MOMOLLbIO NPUMEHEHUA MeToAa U3yveHua Keicos [10]:

1. Bonee aKkTMBHOE BoBAEYeHME yyalumxca B y4ebHblit npouecc. Kelicbl npeactaBnatoT coboit peanbHble
CUTYauUuM (MM CUTYALMK BbIMbILWIEHHbIE, HO PeaIUCTUYHbIE), a, CeA0BaTeNbHO, YYalMecs BOB/IEKAKOTCA B
pelleHme aKTyanbHbIX 33434 M Npobaem, YTO Bbi3bIBAET ropasfo 60/blNIA MHTEPEC MU MOTMBALMIO K YYaCTUIO,
HeXKeNn nsydyeHune abCTpaKTHbIX NPobiem, faNeKMX OT peanbHOCTH.

2. DopMMpoBaHME Y yYaLLMXCA YMEHMA BOCMIPUHMMATL cebs, KaK nLo, NpuHMMatoLLee pelleHne. MN3ydas
peasibHble CUTyauuu, CTYAEHTbl accouMMpytoT cebs C IMUOM, MPUHUMAIOWMM pPELIEeHNs W HecyLmMm
OTBETCTBEHHOCTb 33 HMX. ITO NO3BOJIAET Pa3BUTb bonee rnybokoe oCMbICIEHNE Y NOHUMaHWe NpobsiemMbl Ha
NCUXONIOTUYECKOM YPOBHE.

3. CoBepLIEHCTBOBAHME Y YHALLMXCA HaBbIKa MPUMEHATb TEOPETUYECKNE 3HAHUA O1A PELIEHMUA PeabHbIX
npobsiem (Kelc-ctaan ABNAETCA OAHOBPEMEHHO METOAOM MOJlyYEeHMA 3HAHUIN U METOAOM MPUMEHEHUS
3HAHW, NONYYeHHbIX Ha bonee paHHMX 3Tanax). MeTog Kelc-cTaan NomMoraeT NOHATb B3aMMOCBA3b MeEKIY
Teopuei W NPaKTUKOM, BblpaboTaTb COOGCTBEHHblE METOAbl M MOAEAN WCMNONAb30BAHWUA HAKOMJIEHHOTO
TEOpeTMYEeCcKoro matepumana.

4. NprnobpeTeHne N coBEPLLIEHCTBOBAHNE HAaBbIKOB NPUHATUA pelleHuA. [oCTOAHHAA NPaKTUKA NPUHATUA
pelweHni (gake Ha UFPOBOM YPOBHE) PasBMBaEeT y y4yallMxca yBepeHHOCTb B cebe M B CBOeN CNocobHOCTU
BbIOMPATb NyYLLYIO aIbTEPHATUBY M3 BO3MOXHbIX B YCNOBUAX BPEMEHHbIX U UHPOPMALMOHHbIX OFPaHUYEHUA.

5. Pa3BuTHE aHAaNUTUYECKUX CNOCOBHOCTEN N YMEHWA AaBaTb 0O bEKTUBHYO OLLEHKY CUTYaLLUW.

6. MprobpeTeHme HaBbIKa NPOrHO3MPOBATb NOCAEACTBUA MPUHATOIO PeLleHus.

7. Pa3BuTMe HaBblKa rpynnoBoi Koonepaumm W ymeHua paboTaTb B KOMaHZe (pacnpegeneHue
o06a3aHHOCTEN M OpraHn3aLmm npouecca paboTbl rpynnbl).

8. Pa3Butune n306petaTenbHOCTM U MHULMATUBHOCTH.

Ocobblit MHTEpec npeacTaBAseT MeToho0rMyeckoe nocobue, npeacrasasowee cobon «TaKCOHOMMUIO
obpasoBaTtenbHbix Ueneit b.C. bayma», onucbiBalowee uWepapxmesMpoBaHHy0 KaaccuduKaumio uenei,
OOCTUTaeMbIX NPUMEHEHUEM METOAUKM U3YYEHMA KEMCOB MO caeayrowemMy NPUHUMUMY: «KaxK4as cneayroLuan
KaTeropusa uener BKAOYaeT B ceba 6osiee CNOXKHble MOBEAEHYECKME aCMeKTbl, HEXenu npeablayLias
KaTteropma» [9]. Takxe HeobxogMmo ynomsaHyTb paboty 3HApto Toyna, B KOTOPOM OH cpeau AOCTOUHCTB
MeToga OCOBEeHHO BbIENAN PasBUTME Y CTYAEHTOB KPeaTMBHOCTM M CUTyaTMBHOro MbiwneHusa [11]. Mo
XapaKTepy nogayv maTepuana yyeHbli pasnyaer:

- CUTYaUMMU-UNNIOCTPALLMKM (cogeprKaT B cebe KaK No3UTUBHbIE, TaK HeraTUBHbIE NPUMEPbI U3 NMPAKTUKA U
cnocob pelueHns NpobaeMHON CUTyaLnu);

- CMTyauMA-OLeHKa (onucaHMe cUTyauum M BO3MOXKHOFO pelleHuMs B roTOBOM Buae — Heobxoammo
OLLEHUTb ero NpPaBoOMepPHOCTb U 3G PEKTUBHOCTD);

- CUTyauMA-ynparKHeHWe (KOHKPETHbIN 3nNn304 YeNoBeYeCKon AeATeNbHOCTM NPeAcTaBAeH TaK, YTo ero
peweHne TpebyeT Kakux-nMbO CTaHAAPTHLIX AENCTBUIM (Hanpumep, pacdeTa HOPMATMBOB, 3aMoOJIHEHWS
TabAunL, NCNONBb30BAHMA IOPUANYECKUX LLOKYMEHTOB U T. 4.).

Taknum 06pasom, Npu UCNONb30BAHUM CUTYALMOHHOTO 0BYYEHMA U KENC-CTaAM yyalLMecs UMELOT ropasao
6onbwe cBoboabl Kak B Bblbope cTpaTermmM CBOWUX AEWUCTBUM, TaK U BblODOpe KOHKPETHbIX LWaros Ana
OOCTUNKEHMA NOCTaBAEHHOW y4ebHOM Lenun, Yem Npu peweHnn TPaAULMOHHBIX y4ebHbIX 3a4a4 TMna «4aHo...,
onpeaenuTb...,, paccymtaTb.. M T.Nn.». OCHOBHasA LeNb MeTOAOB CUTYaLUMOHHOro ObyyeHWs — BKAKOYEHUe
0by4yaemblIx B feATENIbHOCTb, PAa3BUTME MPAKTUYECKMX YMEHWUI N HABbLIKOB.

MpuMeHeHWe Kenc-CTagn B Lensax GopMMPOBaHUA IKOMOMMYECKON KyNbTypbl NPAMO OTBEYAET 33aja4am
3KoJslorMyeckoro obpasoBaHMa. ITO 0bObACHAETCA pPAAOM OCOBEeHHOCTEN AaHHbIX METOAO0B: aAeKBaTHbIM
OTpaKeHMEeM KOMMAEKCHOCTM W  OUHAMMUKM  pasBuTMa npobiem, BOCMPOM3BOAMMbBIX B npouecce
KO/IEKTUBHOM AeATeNbHOCTU. ITO MeToh NO3BOJISET OXBaTWUTb MPOLLECCHbl, 3aHMMAlOWME B eCTeCTBEHHOM
nNpUpPoAe MHOrMe AOEeCATUAETUA, a MHOrMAA W CTOMETUA, W «CXaTb» MX B MacluTabe MUrpoBOro BpPemeHM.
OKa3blBaeTCA BO3MOXKHbIM MOZE/IMPOBATb COBOKYMHbIN OTKAMK MNPUPOAHON cpegbl Ha aHTPOMOreHHoe
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BO34eNCTBME, BbIXOAA 33 Npenesibl OLEHOK U3MEHEHMA OTAE/IbHbIX ee NapameTpoB (IeCUCTOCTb TEPPUTOPUM,
cTeneHb YMCTOTbI BOAbI, BO34YyXa W MOYBbI, AMHAMWMKM YMCNEHHOCTU HKUBOTHbIX). TO ecTb, CMTyaLMOHHOe
MOAEeNMPOBaHNE MO3BONAET B Yy4YebOHbIX LLeNsAX BOCMPOU3BECTU ABAEHWUA U MPOLLECCHI, UCTOPUYECKUA OMbIT
yNpaBAeHMA KOTOPbIMW Masl NO OTHOLIEHMIO K BbICOKOM CTEMEHU BO3MOMHOMO pUCKa MNPUHATUA OWIMBOYHOTO
pelleHuns, N03BOAAET CO34aTb LENOCTHbIN 06pa3 npobaembl, NPy AaHHOM MeToAe yay4yLllaeTca 3anomM1UHaHKeE,
TaK KaK YeNoBeK fierye mMblcInT obpasamm.

LeHHOCTb paHHOM Mopgenu ob6yyeHMA 3aKAl4aeTcA B TOM, UYTO OHAa pa3BMBAeT CUCTEMHOE,
NPOrHOCTUYECKOE, aCCOLMATUBHOE MblILWIEHUE, UHTErPUPYET SKONOTUIO U T'YMAHHOCTb B CUCTEMY XU3HEHHO
HeobXxo4MMbIX 3HaHWI, cnocobcTByeT BblpaboTKe CUTYAUMOHHOFO OMbITA, 3KOJOMMYECKM afeKBaTHOro
noBegeHUa B NPeasoOXKEeHHbIX 3a4aHUAX. M, UTO He MeHee Ba*KHO, OHA OOBEKTUBHO NOAHUMAET NPECTUIK KaK
3KOJIOrMYeCcKoM HayKK, Tak U HocuTenen MHGOPMaLMOHHO-IKOOTMYECKUX 3HAHUIA.

B ocHOBe KeMc-CTagn NeXUT MPUHLMUN OpraHu3aLMuM 3aHATUIA B COCTaBe KOMaHZ, MasblX Fpymnmn, 4To
No3BO/IAET BK/AOUYMTD B aKTMBHYLO paboTy Bcex o6y4yaemblX, OPraHM30BaTb COPEBHOBAHWE MeXAay
chOPMMPOBAHHbIMU MUKPOKONIEKTUBAMM, BbipaboTaTb ymeHWe paboTaTb B KOMaHAE NpU peleHUr CAOKHbIX
npobsem. Urposble CUTyauuM NOMOTralOT CO34aTb MOJIOKMUTE/IbHYIO YCTAHOBKY Ha Oby4vyeHue, YTo ABASEeTCS
Heobxo4MMOM NpeanocbIZIKON YCNEWHOro YCBOEHMUA HOBOrO mMaTepuasna NPaKTUYeCcKU BCEMM YYaLLMMUCA B
roynne [1]. LUKOAbHMKM W CTyAEeHTbl OTKPbIBAlOT B cebe cnoCobHOCTU, O KOTOPbIX pPaHblue He 3Ha/u,
BbIABNAIOTCA OPraHM3auUMOHHbIE NNAEPbI, reHepaTopbl Uaei, KOHGAUKTONOrM, baecTAwme UCNONHUTENN U
T. 4. Kpome TOro Hepeako cO34atoTCA CUTYaUMM ycrexa, a OHM 3aKPenaartTCA Ha BCHO KU3Hb. YMeHue
paboTaTb B KOMaHAe BblpabaTbiBaeT LMBUAU30BAHHYIO MaHepy 06LLEHMA, TONEPAHTHOCTb K YyXKOMY MHEHMUIO,
yTo obsierynt B byayliem paboTy B KonnekTuax. KomaHabl paboTatoT, BbINOAHAA AMb0 04HO 3agaHue, nMbo
HECKO/IbKO pa3HbIX, HO OTHOCALLMECA K TEME NMPOBOANUMOro meponpuatua [3].

be3ycnoBHO, rnaBHyO TPYAHOCTb B MOATOTOBKE U MPOBEAEHUM NPOBAEMHbIX CUTYALMOHHbIX 33434 Uau
KeWnc-cTaam npeactaBafeT co3gaHue cueHapua. PaboTa no ¢popmmMpoBaHUIO 3KOIOMMYECKON KyAbTypbl TpebyeT
60/blUOM TBOPYECKOM CaMOOTAAYM, WMHTEPECHbIX HaXO4OK W MNOAXOAOB K PACKPbITUIO  CNOMKHOW,
MHOTFOACMEeKTHOM TEMbl, @ TaKXe HaXOXAEHMA U UCNOJIb30BAaHUA Pa3/IMYHbBIX Neaarormyecknx npuemos U
MeToA0B ANs TOro, 4Tobbl BbI3BaTb MOCTOAHHbLINA WHTEpPeC MonoAexWn. Komnaekc Takux meponpuATuid
nomoraetr passuTb MHOOPMALMOHHO-MO3HABATE/IbHYI0 KOMMETEHTHOCTb Y4yaluxca, ymeHue paboTtatb ¢
Pas/NYHBIMK  UCTOYHUKAMM  MHPOPMALMKM, pPa3BMBAET HaBblKM  HE3aBUCMMOro  WMHPOPMALMOHHOIO
no/sib3oBaTesia. BoBneyeHne yyawmxca B NogroToBKY M NpoBeAeHUe MeponpuaTUii NPUBOAMUT K NOTPEBHOCTH
OOMNOJIHATL U PaCIMPATL 3HAHMA B 0671aCTU OXpPaHbl OKpYrKatowen cpesbl, 0CO6eHHOCTEN NpUpoabl POLHOTO
Kpas, pauMOHaNbHOIO NPUPOAOMNO/Ib30BaHMA Ha OocHoBe $oOHAOB OGMOAMOTEKM, HALEAMBAET Ha pelleHue
NPaKTUYECKUX 3a4ad yay4ylleHUA OKpyKaloleh npupoaHoi cpeabl. JaHHaa paboTa npeacraBndaetr coboi
NPOLLECC HEeNpepbIBHOrO, CUCTEMATMYECKOro W LeseHanpaBaeHHOro ¢GOpMMPOBAHUA  3MOLMOHANbHO-
HPaBCTBEHHOrO, NYMaHHOTO U H6epeXKHOro OTHOLWEHMA YesoBEeKa K MPUMpoLe M MOPAsbHO-3TUYECKMX HOPM
noBegeHUa B OKpy)Katowelh cpege. bnarogapa sTomy MNpuXoAuT NMOHUMMaHWE HeobXOoAMMOCTU MONyYeHUs
cneumanbHbiX 3HAHWMM WM MNPAKTUYECKMX HABbIKOB MO OXPaHE OKpy)Kalolwein npupogHoin cpeabl,
NpPUPOAONO/Ib30BAHWUIO M 3KOIOTMYECKoN 6e30MacHOCTH, OTBETCTBEHHOIO OTHOLLEHUS KO BCEMY XKuBomy [7].

Hamu 6bina paspaboTaHa aBTOPCKas Mo4e/b CUTYaLMOHHOIO LLeHTPa No GOPMMUPOBAHUIO IKOOTMYECKOM
KYNbTYPbl MONOAEXM B YCNOBUAX OMOBAMOTEK, KOTOPYHD Mbl paccmaTpuMBaem B KadvecTBe KOMGOPTHOM
MHPOPMALNOHHO-O6MBNNOTEUHON Cpeapbl, a TaKXe ee nefarormyeckne BO3MOXKHOCTM  (CUTYaUMOHHOE
MOAEeNMPOBaAHNE, POJSIEBbIE UMPbl U KEWUC-CTaZAM, SKOOF0-NCUXONOTMYECKUA TPEHUHT, NPobBAeMHble NeKunu,
WMHTEpPaKTUBHble BUBAMOTEYHble YpoKM). Bbin cosgaH web-caiT Ha Tpex fA3blKax (PycCKom, TaTapcKom,
aHMNMIACKOM), WHTepakTMBHaa Kapta LIBC Pecnyb6avku TatapcTaH MO 3KONOFMYECKOMY MPOCBELLEHUIO
MoIogeXn (oTparkaeT gaHHble 0 palioHe U bubBANOTEKe, IKONOTMYECKOW AeATeIbHOCTU KOHKpeTHoM LLBEC) m
3NEKTPOHHO-06pa30BaTe/IbHbIM PECYpC KaK OCHOBA CO34aHMA CUTYALUMOHHOTO LEHTPa B YCA0BUAX BUBAMOTEK
(copepskaHne ero cocTaBAAOT aHHOTAUMSA, KYpPCbl, TMNEPTEKCTOBbIN AOKYMEHT MO MOHUTOPUHIY 3KOCUCTEM,
MeTOAMKA pacyeTa npeaesnbHO AOMNyCTUMbIX BblIbpocoB B aTtmocdepy, 6asa p[aHHbIX, TecTbl, KypHan
pesynbTaToB, CNOBapb, ranepesn), KOTOpble HaUeneHbl Ha obbeauHeHue ycuann 6Gubanotekapen,
06pa3oBaTesibHbIX YUYPEKAEHUN, YUYPEKAEHUI [OMNONHUTENbHOrO 06pa3oBaHMA, HEeMnpPaBUTENbCTBEHHbIX
OpraHM3aumnin No Co34aHUI0 KaYeCcTBEHHbIX MHOOPMALMOHHbIX PECYPCOB NO 3KOJIOMMM U pacluMpPeHUto 4oCcTyna
rpa*kaaH K akonorudeckon nHpopmaumm [8].

B npouecce noaroToBKM MO HOBbIM 06pa3oBaTe/ibHbIM CTAHAAPTAM  CYLLECTBEHHO MEHAIOTCS
nefarorMyeckne TeXHOOMMM M obuwme noaxodbl K OpraHv3aumm yy4ebHO-No3HaBaTENbHOM AesTeNbHOCTH
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cTyaeHToB. WMcnonb3oBaHne ¢opm M METOAOB CUTyaUMOHHOro oby4yeHMA M Kenc-CTaau noBbiwaeT
adpPeKTMBHOCTb 06pa3oBaHMA B LLENIOM, YTO cornacyeTtcs ¢ TpebosaHusmu GroC BMNO TpeTbero nokoneHus.
Ocoboe 3HayeHMe CUMTyauMOHHble MeToAdbl 0by4yeHUA UMEIT A5 3KONOrMyeckoro obpasoBaHUsA, rae OHM
CTann HEOTHEM/IEMOI YacTblo, Heobxoanmon ans GopMMPOBaAHMA aKTUBHOM KU3HEHHOW NO3MLIMKN CTYAEHTOB.
®IrOC HOBOro NOKONEHUS UMEET SKOJIOTMUYECKYHO COCTaBAAIOLLYIO B CXKaTOW, yCEYEHHOM U HE MHHOBALMOHHOWM
dopme. Takmm o06pa3om, OTBETCTBEHHOCTb 33 (GOPMUPOBAHME IKOJIOTMYECKON KyAbTypbl Yy OyayLimx
CneumanncToB J/IOXKUTCA Ha obpasoBaTenbHoe yupexgeHue. CUTyauMOHHble MeToAdbl B 3KOJ0TMMYECKOM
obpasoBaHuMM, oborawan npouecc obyyeHus, NnpeanaratoT yyalmMmcs yBAeKaTeNbHbIA U BoraTblii MUP HOBbIX
dopm KOMMYHMKaLMIN ¢ 06beKTaMM NPUPOLHOM U COUMANBbHOM cpeapbl.
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AHHOTauuMa. PaccmaTpmBatoTcd GOpmMbl HayYHO-NMPOCBETUTENILCKON AeATeNbHOCTM U MeToabl paboTbl co
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FORMING ECOLOGICAL CULTURE OF SCHOOLCHILDREN
IN THE V.V. DOKUCHAYEV CENTRAL MUSEUM OF SOIL SCIENCE
Ye.A. Rusakova
V.V. Dokuchayev Central Museum of Soil Science, St. Petersburg, Russia

Abstract. The article regards the forms of scientific and educational activity and methods of working with children in the

sphere of soil science as it is realized in the V.V. Dokuchayev Central Museum of Soil Science.
Keywords: the V.V. Dokuchayev Central Museum of Soil Science, ecological education.

OaHol u3 3agay LeHTpanbHOro myses noysosegeHua um. B.B. [lokyyaeBa, NOMUMMO cobMpaTeibCKOM
AeATeNbHOCTU N AEeMOHCTPaLMM MaTepranos cneumManmctamm B 061actu NoYBOBEAEHUA U CMEXKHbIX Hayk,
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ABNAETCA M NONYNAPU3aUMA ecTeCTBEHHOHAYYHbIX 3HAHWIM MyTeM MOKAa3a 3KCMO3ULMM U PA3HOCTOPOHHErO
noaxoAa B ee OCBELLEeHUN.

CoTpyaHukammn Mysen paspaboTaHa cMcTeMa CKBO3HOMO 3KOI0TMYECKOro 0b6pa3oBaHmA, HaUMHAA C geTel
[OOLIKONBbHOTO BO3PacTa, C UCNO/b30BaHMEM TPAAMUMOHHbLIX U COBPEMEHHbIX MeTofoB 0byyeHna. Cuctema
BK/tOYaeT B ceba Bce 31eMeHTbl 3K0/1I0rM4ecKoit 0b6pasoBaTeIbHOM NPOrpammbl MO NOYBOBEAEHMUIO.

OfHMM ©3 3/1eMEHTOB NpOorpammbl ABAAKOTCA exerogHble [JOKy4yaeBCKME MONOAEXKHble 4YTeHuA —
MeXAYHapoaHble CTyAeHYeCKMe Hay4yHble KoHdepeHuMW, nposoavmble ¢ 1997 r. coTpyaHuKkammn Mysea u
Kadeapbl noysoBeseHMA U aKosormm noys Cr6TY. C 2003 r. B KOHPEPEHLUN NPUHUMALOT yYacTUe yyallmecs
WwKon. TpaAMUMOHHO LUKONbHAA ceKuMAa npoxoguT B Mysee M MyseliHble COTPYOHUKM ABAAIOTCA ee
KypaTopamu. B pamkax YteHui Ha 6a3e Mysea opraHm3ytotca Kpyrable cTonbl, NOCBALEHHbIE 06CYXKAEHMIO
Hanbonee 3HaYMMbIX Npobaem NoyBOBEAEHUA.

®dopmbl Hay4yHO-NPOCBETUTENBCKOM peatenbHoctM LIMIM Becbma pa3HoobpasHbl. Mysel nposoguT
6onbLyto paboTy, opraHM3ya 0630pHbIE TEMATUYECKUE IKCKYPCUU, BbICTAaBKM, CEMMUHAPbI, 3aHATUA, OTKPbITbIE
NeKuMK, 3KOJIOFMYECKME OMMNNAAbl, HaydHble KOHpEepeHUMM U  Kpyrable CTO/bl, MPaAKTUKM MO
NoYBOBEAEHMIO, YHACTBYA B aKLMAX M 06LLeropoackmx dpecTmBanax 1 npasaHUKax.

B nocnegHue roabl NONyAApU3aLMA eCTeCTBEHHOHAYYHbIX 3HAaHWM Cpeay  LWKOJbHUKOB W He
cneuymannctos B obnactm noysoBeAeHWMA CTana Habupatb Bce 6Honbwwue o6opoTbl. [pousowno
nepeocMbICNieHNe [eATeNbHOCTM My3edA C y4eTOM ero OrpomMHoro o6pasoBaTesibHOro noTeHuuana, AnA
peanus3aunmn KoToporo HeobxogMma nocToAHHAA paboTa ¢ noceTuTenem B HanpPaBAEHUW 3KOJIOFMYECKOTO
06pazoBaHuA. MomMMMO TPAAMLMOHHBIX 3KCKYpcuit Mysei cTan NpoBOAUTb WHTEPAKTUBHbIE U UFPOBble
SKCKYPCMM C MAPLIPYTHbIMU NUCTaMM M KBECTAMW, 3aHATUA, MacTep-Knaccbl. OAHa U3 HOBbIX popm — 3TO
y4yacTve B Pas/IMUHbIX MEXMY3EWHbIX MPOEKTaX U MeponpuaTUAX. Pamku dectmBanelr No3BoAAOT B UTPOBOIA
$bopme UCNoNb30BaTb IKCMO3ULMIO My3es KaK CpeacTBO 3KOI0MMYECKOro BOCNUTaHMA.

O4HMM M3 TaKUX NPoeKToB saBaaetca pectuBanb «[eTckue gHu B MNeTepbypre», KOTOPbIA NPOXOAUT BO
BPEMSl OCEHHMX KaHMKyn. Mysel erKerogHo ydyactByeT B 3Tom npoekte ¢ 2008 r. Cpegn 30-TM mysees
YYaCTHMKOB Haw My3ei sABAAETCA eAMHCTBEHHbIM eCcTeCTBEHHOHAy4YHbiM My3seem. OCHOBHasA nporpamma
dectMBana — 3TO urpa-nyTewectsue MO MAPWPYTHOMY JIUCTY, ObObeauHAOWEMY TpU-YeTbipe Mmy3es,
CBA3aHHble eaAnHON naeei U Temoi. NPOoeKT paccunTaH Ha MHAMBUAYAJIbHOE UAM CEMEWHOE MOCeLLeHME.
Monapana B My3el, y4acTBYHOLWMA B OCHOBHOM Mporpamme, pebeHOK NOoay4vaeT UrpoBOM MyTeEBOAMUTENb C
33JaHUAMM, PUCYHKAMM, OOCTYMNHbIMU pebeHKy KoMmeHTapuamuK. MyTeBoguTenn («mMapLipyTHbIe JNCTbI»)
Kaxabli rog paspabaTtbiBatoTca cneunanbHo ansa «JeTcKux AHel», cornacHo obuemysenHon Teme roga u
NO3BO/IAIOT CAMOCTOATE/IbHO NyTeLecTBOBaTb MO 3a/1aM My3es.

Hanpumep, 8 2010 r. Ha nporpammy «COpoOKa-BOPOHa Kally Bapuaa» 3a ABe Heaenu dpectusana Hac
NoceTUN0 PeKopaHOEe YNCAO y4acTHUKOB, okoo 4000 petent n poauteneir. Myselt yyactsoBan B nporpamme
dectmBana ana geteit 5—7 net coBmecTHo ¢ boTaHMyecknm myseem M MyselHbIM KOMMeKCOM «BceneHHan
Boabi». C 3KCNO3MLMAMM 3TUX My3eeB Hac 06beaUHANN BCEBO3MOXKHbIE TEMATUYECKME U NPEAMETHbIE CBA3W.
Y106bI cBapuTb Kawy, CopoKke-BOPOHe M3 Ntob1Moit BCEMM AETCKOM NPUCKA3KU-NOTELWKN HYXKHbI bbln BOAa,
ApoBa M Kpyna. CoBpeMeHHbIi pebEHOK-TOPOXKAHUH NoAYac He MOHMMAET, OTKyAa bepyTcA 3TM MpocTble
Bewm. Mpoiias no mapwpyTy, AETU Y3HABaAW, FAe «PacTyT» Kallu, KaKyl Nonb3y NPUHOCAT YEPBSAKU, KTO U
yem obpabaTbiBaeT nousy. Bo Bpema dectmBana Mbl NPOBOAUAN MAcTep-Kaacc «KPackm B KYXOHHOM LIKady».
He TonbKo Aetun, Ho U poauTenn co3paBann HEOH6bIKHOBEHHbIE KapTUHbI, Yepnas BLOXHOBEHME B .... KYXOHHOM
WwKady. Kpackamu gns sTUX KapTUH CAYKUAM Kpynbl n cemeHa[1]. B 2014 r. Myse# yyacTBoBan B ¢pectmBane ¢
MapLpyTom «KopobouKka cekpeTnkos» ana aetein 5-8 net. MMpoBOAHMKOM B MMUP MOYBbI AN ManbllLen cTan
[0XXAEeBOW YepBb MO UMeHU JTIOMBPUK, KOTOPbIN Yepes BbINOJIHEHME 3343aHUIA MapLUPYTHOFO INCTA, 06BACHAN
HalMM MaNIeHbKUM MOCETUTENAM 3HAUMMOCTb NOYBBI, KaK BarKHEMLLErO KOMMNOHEHTA NPUPOAHOM CUCTEMBI.

Ewe ogmH decTmBanbHbIi NpoekT, B KoTopom Myselt yyacteyer ¢ 2010r., — 310 «bonbwasa perata».
Ocob6eHHOCTN 3TOr0 MepPONPUATUA B TOM, YTO OH PACcCUMTaH Ha BeCb y4yebHbll rog; LenesBoi ayauTopuen
ABNAETCA, KaK MPaBWI0, KOMaHAa OAHOKNACCHUKOB BO [/1aBe C yYUTENeM U elle ofAHa 0COBeHHOCTb — 3TO
KOHKypC. B decTMBanbHO nporpamme MOryT NPUHATb yvyacTMe AeTu U nogpoctku ot 5 po 15 ner, uto
No3BO/AIAET HAaM NpPMBJ/IeYb B My3€eli pasHble BO3pacTHble rpynnbl.

WHTepecHan 1 KaxKapblh rog, pasHaa ¢opma B3ammogenctama Myses co LIKOAbHUKAMU NPUBOANT K TOMY,
yto B My3el M3 roga B rof NPUXOZAT, CTAHOBACb CTaplUe, OAHU U Te e AeTu. B aeTckux decTtmBanbHbIX
nporpammax ydacteyet ot 1500 go 4000 yenosek B roa,.
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«Houb My3eeB» — exKerogHasa akuus, nocesAleHHas MexayHapogHomy aHio mysees. C 2009 r. Mysen,
TPaAMLUMOHHO OTKPbLIBAET ABEPU ANA NOCETUTENEN BEYEPOM U HOUbIO U FTOTOBUT CMEeunanbHy0 Nporpammy Ha
33[2HHYIO TEMY, UHTEPNPEeTUPYA ee K NoyBe. ITO BbICTaBKM OAHOr0 AHA, MHCTANNALMU, aBTOPCKME IKCKYpCUH,
MacTep-KNacchbl, UICTOPUYECKME PEKOHCTPYKLNN, AEeTCKMEe NHTEePAKTUBHbIE NPOrpaMmbl.

Kaxkablin pa3 npeacraBnseT NOCETUTENAM Ha pasHble TeMbl: «OTKpon ana ceba nousy»; «TaliHbl NOYB
CaHKT-MeTepbypra», rae Mbl pacckasbiBasn o norpebeHHbIX Noysax; «J/lyy cBeTa B TEMHOM LLApPCTBEY, LEebto
nporpammeol 6b110 NOKA3aTb LEenb CAOXKHbIX NPEBPALLEHMIA CONHEYHOW SHEPTUN B XKMBOE BELLECTBO U B TYMYC;
«Tpwu paTtHbix nons Poccun», nporpamma K 70-netuto Mobeapl B Benmkoit OTeyecTBeHHOM BOMHE, ANa Hee
6bl1M  co3gaHbl Tpu 3akcnosuumm: «3emna Kyamkosa nona», «3emna bopoauHckoro nons», «3emns
MpoxopoBckoro nonsa». 3a Houb B My3see 6biBaeT oT 1100 ao 2100 yenoBsek.

CoTpygHukn My3sea nNpuHANM yyacTMe B pa3paboTke «A3OyKM Mo4YB», KOTOpas Bbina B AETCKOM
3KONI0TMYECKOM KypHane «Y Jlykomopba» 1 bblna npuypodeHa Kk MexayHapoaHomy rosy nouys.

B 2017 roay, npoBo3rnaweHHOM B Poccum Fogom dKonornum, LLMI co3gan HECKOIbKO HOBbIX NPOrpamm
No MPUBNAEYEHUIO BHUMAHMA MOJIOAENKM K 3SKoMOrMYeckum npobnaemam. TaK, B pamKax MpoekTa
«MNetepbyprckne KOurpbl — 2017» 6blna paspaboTaHa 3KCKYPCUA, B XOAE KOTOPOW LIKOAbHWUKM MOTN
«3arnAHyTb» NofA achanbT N YBUAETb ECTECTBEHHbIE MOYBbI, CNPATAHHbLIE NOA, KY/IbTYPHbBIM CIOEM, C MOMOLL,bIO
aHarnnoHbIx dotorpaduin — yeuaeTb, 4To bbino 6osee 300 neT Ha3ag B 3HAKOMbIX MeCTax Hallero ropoza.

B 2017 roay UMM ctan MHUMUMATOPOM MPOBEAEHUA MEPBOro MeXKMy3eMHO-BY30BCKOro dectnsansa «B
My3eW — CerofiHaA, B HayKy — 3aBTpal!». B pamkax ¢ectmBana mbl Npeanoxunan 06beanHUTb YCUANA My3€eeB U
BY30B, C034aTb CBOEr0 poAa MEXAUCLMNANHAPHBIA U MEXMy3eMHO-BY30BCKMI COKO3 U WMCMNOAb30BaTb
My3eitHoe 06pa3oBaTeNibHOE MPOCTPAHCTBO KaK MAOWAAKY AAA NONyAApuM3aumn  OCHOBHBIX HAy4HbIX
HanpaB/ieHnIt uccnenoBaHnin. 06s3aTeNbHbIM 31eMeHTOM GecTUBanA ABAANOCL UCNOIb30BAaHNE COBMECTHOO
noTeHUMana MyselrHbIX COTPYAHUKOB U MOOAbIX YYEHbIX, CTYAEHTOB U acnupaHToB. B dectmBane npuHanm
y4yacTtmne 11 my3ees co cneunanbHbIMU NPOrpammamu, NOAroTOBAEHHbIMU A1A CTapLLIEKNaCCHUKOB.

MoApOCTKOB yBAEKNA U CTpaTerMyeckas KomaHaHasa urpa «KonoHusaums. Moysa», coBMellatoLwan B cebe
pa3paboTKy CTpaTerni, KBECT U UTPY }KMUBOTO AEUCTBUA. YneHbl KOMaHAbl, NPONAA UTPY, AO/XKHbI BblIN HANTK
peleHme B3aMMOCBA3AHHbIX 334a4y, YTOObl MPOKOPMUTbL OOLIMPHYIO FPYRNy AOAElN Ha Yy»KOM nnaHeTe U
BbIXKUTb.

PasHoobpasne ¢opm M MeToAOB HaAy4YHO-MPOCBETUTENbCKOW AeATeNbHOCTU LlieHTpanbHOro myses
noysoseneHusa um. B.B. [lokyyaeBa N03BO/IMNO PaCLUMPUTL HALY LieNeBYHO ayauUTOpPUIo, NPUBEYb BHUMAHKE
JeTei K 06beKTaM KMBOW NPUPOAbLI U pe3ynbTaTamM aHTPOMNOreHHOro Ha Hee BO3AENCTBUA. B pesynbTaTe Yero
B cpeaHem B rog B Mysee npoxoaunt 6onee 3 000 akckypcmin gna 30 000 nocetutenei.
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AHHOTaumMA. Bo3HWKAQ HEOBXOLMMOCTb MPUBAEYEHUA BHUMAHUA YYEHUKOB K 3IKOJIOFMYECKOMY COCTOSHUIO
OKpPY)KaloLLero MmMpa, YTo BO3MOMKHO MpU NPOBeAEHUU UHTErPUPOBAHHBIX YPOKOB. M3yyaemsblit maTepuan cnocobereyer
6osee MONHOMY BOCMPUATUIO MOAYYAaeMbIX 3HAHMM KAK B YpOYHOe, TaK M BO BHEYpPOYHOE Bpems,
yTO B AaNbHenwem GopMUpPYyeT 3KoIornMyeckoe obpasoBaHme.

KntoueBble cnosa: reorpadus, akonormyeckoe obpasosaHue, popMmmpoBaHUe, U3yHEHUE.
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WAYS OF FORMING ECOLOGICAL EDUCATION IN THE STUDY OF GEOGRAPHY
S.V. Sudakova
School Ne 1692, Zelenograd, Russian Federation

Abstract. It is necessary to attract the attention of students to the ecological condition of the surrounding world,
which is possible when carrying out an integrated lesson. The studied material enhances the perception
of acquired knowledge, both at lessons and during extracurricular activities that allows continuing to form environmental
education.

Keywords: Geography, environmental education, formation, study.

CoBpemMeHHoe 06pa3oBaHWE MO3BOAAET UCMONb30BaTb MHHOBALMOHHbIE TEXHONOMMU, OAHON M3 hopMm
KOTOPOro ABAAETCS MHTEPaKTUBHOe 0byyeHne (0byyeHue, norpy>keHHoe B obuieHune). MNpumeHeHne AaHHOWM
bopmbl 0by4EHMA NO3BONAET MHTErPUPOBATb Y4YEOHbIM MaTepuan B PaMKAx HECKONbKUX AUCLMMAWNH,
M30/IMPOBaHHbIX APYyr OT Apyra, B XO4e Yero peanusyloTca MexnpeameTHble cBA3M, GopmMupyroTca
0606LLeHHble 3HaHUA.

CopeprrkaHue Kypca «leorpadusa» Kak B YPOUYHOE, TaK U BO BHEYPOYHOE BpeMs, MO3BOAET AOMONHUTb
HEKOTOpble M3y4aemMble TEMbl MaTEPMAIOM TAaKOro npeamerta Kak akonornsa. OcobeHHo AaHHas MHTerpaums
aKTya/sibHa B roZ akonornu B Poccuu.

Takum obpasom, ogHMM M3 NpPUemMOB POPMMUPOBAHUS IKOJIOTMYECKOTO 0OPa3oBaHMA M KyAbTypbl Ha
YyPpOKax reorpadum fIBASETCA OCBELLEHME CYLLECTBYHOLMX NPobAeM OKpyKatowein cpeabl M cnocobos ee
BOCCTAHOB/IEHUA, YTO cnocobcTByeT GopMmMpoBaHULO 0bLLEl KapTUHbI MUpa.

Mpu nsyyeHnn nutocdepsl, aTmocdepsl, rmapochepbl U bnochepbl obyyaromecs y3HaAOT UX COCTaB,
0COOEHHOCTU CTPOEHMA, TpaHWUbl pacnpocTpaHeHun. dopmupoBaHMe NpeacTaBNAEHUMIA O Kaxkgon w3
COCTaBAAKOWMX CHepbl AOMONHAOTCA UANOCTPALUAMM, CXeMaMu, Tabanuamn, Buaeo u GoTo croxketTamu o
BO3MOMHbIX BUAAX Pa3pyLleHMA OAHHOW cpefbl B pe3y/ibTaTe AeATe/IbHOCTU YeN0BeKa, Aerpagaumm nouys,
YBE/IMYEHUM KAPbEPOB W MOJIMFOHOB C TBEPAbIMM ObITOBbIMW OTXOAAaMW; WU3MEHEHWUA COCTaBa BO34yXa,
NPUYMHAX YXYALWEHUA BO3AYLWHON cpefbl, BO3SMOXHbIX HEraTUBHbIX MOCNEACTBMAX Ha 340POBbe NOAEN;
YXYOLWEHNA KayecTBa NPeCHON BOAbl, NPUYMHAX YMEHbLUEHMA BHYTPEHHMX BOAHbLIX OOBEKTOB, 3arpsA3HeHMA
MunpoBOro okeaHa; NPUYNHAX yMeHbLUeHUA BuopasHoobpasna, CoOKpaLLeHUA apeasoB 0OUTAaHUA PACTEHUIA U
KMBOTHbIX, MNpuYMHax cosgaHus OOMT wu KpacHoWM KHUrKM. Hapagy € CyLecTBYHOWMMM HeraTUBHbIMU
N3MEHEHUAMM OKPYKAIOLWEN cpesbl, MPOUCXOAAWMMK B pe3ybTaTe AeATeNbHOCTM O6LLeCTBa, YYEHUKM TaK
e 3HAKOMATCA C NPOBOAMMbBbIMU MEPOMNPUATUAMM, HAMNPABAEHHbIMM HA BOCCTAHOB/JIEHME W COXPaHeHWe
npupoapl.

N3yyeHne MaTepuKoB, OTAENbHbIX CTPaH, CybperMoHoB no3sosnseT cHOPMUPOBaATb KOMIMIEKCHOE
npeacTaBAeHue:

* 06 obecnevyeHHOCTU OTAENbHbIX TEPPUTOPUIA pecypcaMm, OMacHOCTU Npu Aobblye u
TPAHCNOPTMPOBKE ONpeAeneHHbIX NOME3HbIX UCKOMAeMbIX;

* 0 COCTOAHWW TPAHCMOPTHOM CUCTEMbI B PA3BUTbIX M PA3BMBAOLLMXCA CTPAHAX;

°* 0 npoueccax M ABAEHMUAX, BO3HUKLIMX B OKPY)Kalolein cpefe B pesynbraTe
QHTPOMOreHHOro BMeLLaTeNbCTBa;

* 0 CYWHOCTU PaLUMOHaNbHOIO N HEPALMOHANbHOIO NPUPOAONOAL30BAHMA.

3HaKOMCTBO C CylLecTBylOWMMN npobnemamu cybperMoHoB mupa nossosset copmupoBaTb eamHoe
NOHUMAHME CIOXKUBLUEACA SKONIOTMYECKOM CUTYALLMMN HA 3eMHOM Wwape [1].

B xone nsyyeHua reorpadmm B COBOKYMHOCTU C SNEMEHTAMM SKONOTUN GOPMUPYETCA NpenCcTaBaeHME He
TO/IBKO O CyLLEeCTBYIOWEM HepaluMoHabHOM MPUPOLONO/b30BAHNN, YrHETalolWe AeiCTByoWemM Ha
reorpaduyeckyto cpesy, HO M O BO3MOMHbIX cnocobax yMeHbLIEHWUA HEraTUBHOMO B/WAHWUA, KOTOpPOe
06LLecTBO OKasblBaeT Ha NMPUPOAY B XOAe CBOEMN XKU3HeneATeNbHOCTU. MpepoctaBieHHasa UHpopmaumua B
AaHHOM popme HanpasaeHa Ha GOPMUPOBAHME IKOIOTMYECKON KybTYpbl M 06pa3oBaHMA LKOJbHUKOB.

Ha Kaxkgom aTane nsyyeHus reorpadmm obydatowmecs BbICKasblBalOT COOCTBEHHYIO TOYKY 3pEHMSA, yUaTCs
OTCTamMBaTb CBOW MO3UUMM U CAyWaTb CBEPCTHUKOB, MPUBOAAT apryMeHTbl, GOPMYIMPYIOT MNPUYMHHO-
CNeACTBEHHble CBA3M, AeNaloT BbiBOAbI, MpeanaratoT COOCTBEHHble NYyTM PeLueHUs, TOTOBAT OT4YETbl WU
npeseHTaumu, NPeLoCTaBASOT TBOPYECKNE AOMALLHME 334aHMA.

Bonee yrnybneHHoe nsydyeHue reorpadpum ocyLwecTBAAETCA BO BHEYPOUHOE BpeMs Npu paboTe KpPyrKKOB,
Ha KOTOpbIX NOoAPOOHO paccMaTpPMBalOTCA OnpenesieHHble TeMbl Kypca, B TOM YMC/Ie C aKLEeHTMPOBaHUEM
BHMMaHMA Ha 3KONOTMYECKMe BOMPOCHI, PelleHne CyLLeCcTBYoWMX npobaem. B pamkax KpyxKKa nNpoBoamuTCS
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nccnefdoBartesibCkaa paboTa, cBA3aHHaa C uM3yyeHMem o03. LLIKoNbHOEe, KoTopasa MO3BO/SET OnpenenvTtb
3KO/IOTMYecKoe COCTOSIHME O0ObeKTa M OLEHUTb BAUSAHWE ypbaHW3MpPOBaHHOM cpeabl. Mo nuTepaTypHbIM
UCTOYHMKaM nNpoBeAeHO 3HAaKOMCTBO C pPa3HOLUBETHbIMW 03epamMuM MUpa, PacCMOTpeHa WX 3KooruA,
onpezeneHo BO3MOMKHOE aHTPONOreHHoe BAUSIHWUE, CAeNlaHbl BbiBOAbl, 0PpOPMAAIOTCA pe3ynbTaTbl.

OcyLLecTBnseTcs NPOEKTHaA AesTefNbHOCTb 0by4atowmxca, KoTopass MHTerpupyet B cebe B3aMMOCBA3b
reorpadumm, 6UONOTrMKN, XMMUKN, IKONOTUU, UHPOPMATUKKM, TEXHONOTMMU U APYrMX npeameTtos. B pesynbrate
yero obbeanHseTcs MHPopMaLMa MO NONOKEHUIO, TMAPOIOTMN, XUMUYECKOMY M GU3MYECKOMY COCTaBY PEK,
dnope n dayHe, Ux 3KONOrMYECKOMY COCTOAHMIO HA CErOAHALWHNI AeHb. [na wkKonbl pebaTta paspaboTtanm
NPOEKT 3MMHero caga, cbopmMUpPOBaAB KOMMO3ULMM MO MaTepUKaM, WM3YYUIU YC/IOBUSA KU3SHWU PacTeHui,
noaobpanun matepuan ans MHPoOpPMaLUMOHHbIX cteHaoB 06 OONMT.

Hapsgy € BO3MOMKHOCTAMM LUKO/bI, 3KOJIOTMYecKoe obpasoBaHME M KYyAbTypy Y YYEHUKOB TaK Xe
nomoratoT GOpMMUPOBATL U Pa3BMBaATb NPOBOAUMbIE ANA CTapLUEKNACCHUKOB YHUBEPCUTETCKME cybb0TbI, Ha
KOTOpPbIX OCBELLATCA BOMPOCHI 3KO/IOTMYECKOro TypM3ma, CYLLECTBYHOWMX aKUuMAX BHYTPU ropoda, obnaactu,
CTpaHbl, AOKNaAbIBalOTCA pe3ynbTaTbl O NpoAenaHHoW paboTe, cnocobcTByroWME BOCCTAHOBAEHUIO W
COXpPaHeHUIo Npupoabl.

Ha coBpemeHHOM 3Tane TEexXHONOrMYeCKOro pasBMTMA U KOMMblOTEpM3aUMK obliectBa BO3HMKANA
HeobxoAMMOCTb MPUB/IEYEHNA BHMMAHMA OOyYaloWKMXCA K Npobnemam OKpyKawwero Mupa, ero
3KONOrMYECKOMY COCTOAHMIO, COXPaHEHWUIO cpeabl 0OUTaHMA, YAY4ULIEeHUIO YCNOBWUIA XKU3HW. BoBneuyeHue
YYEHUKOB B [AaHHbIN MNpOLEecC BO3MOXEH MpU W3y4YeHUU reorpadum B COBOKYMHOCTU C KU3HEHHbIMU
npumepamu, MNOATBEPKAAOWMMM  CNOXKMBLUEECA 3IKONOMMYECKOE COCTOSIHME OKpyXKatowen cpegbl.
M3yyaembli maTepuan, afanTUPOBAHHbIA K BO3PACTHbIM U WMHTENNEKTYaNlbHbIM BO3MOMKHOCTAM YYEHWKOB,
cnocobeTByeT 6onee NOJIHOMY BOCNPUSATUIO NOYYaEMbIX 3HAHUA.

MNpoBeAeHNE WHTErpMPOBaAHHbLIX 3aHATUI HaMNpaBAE€HO Ha MOHMMaHMe CYLecTBYILWMX npobaem, ux
peweHne. Takum 06pa3om, aKTyasbHbIM OEeNCTBMEM Ha CErogHAWHUNA AeHb sABAseTca PopMMpoBaHME
3Ko/Iormyeckoro ob6pasoBaHMA U KyAbTypbl Y YYEHUKOB Ha YPOKax reorpadum npeacrtaBaeHHbIMK crnocobamu
KaK B YpO4HOe, TaK U BO BHEYpO4YHOe BpemsA.
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r. Capatos, Poccuiickas denepaums;

Bazhenova Olga Prokopievna, Yuri Gagarin State Technical University of Saratov, Saratov, Russian Federation;

BekK Bukrop Bukroposuu, ctygeHT, Pr60Y BO «Poccuiickuii rocyAapCTBEHHbIN arpapHblii yHUBepcuTeT — MOCKOBCKas CeNbCKOX03AMCTBEHHAA
akagemusa umenun K.A.Tumnpsasesa, r. MockBa», Poccuiickas Peaepaums;

Bekk Viktor Viktorovich, Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russian Federation;

BecepuHa Hartanba MBaHOBHa, cTyaeHT, YO «poAHEHCKUI rocyaapcTBeHHbIM YHuBepcuTeT umeHn AHkM Kynanol, r.TpogHo, Pecnybnuka
Benapyco;

Besedina Natalia Ivanovna, Yanka Kupala State University of Grodno, Grodno, Republic of Belarus;

Bukmuesa PeHapa UnbdapoBsHa, ctyaeHT, PrEOY BO «BalwKMpcKuiA rocy4apCcTBEHHbIV yHUBEpCUTET», . Yda, Pecnybivka bawwkopTocTaH,
Poccuitckan ®epepaums;

Bikmieva Renara lifarovna, Bashkiria State University, Ufa, Russian Federation;

BorpaHoB Amutpuit Hukonaeswuu, ctyseHT, YO «lOMeNbCKUIA roCcyfapcTBEHHbIM yHUBEPCUTET MMeHW PpaHuucka CKOpuHbI», T. fomenb,
Pecnybauka benapych;

Bogdanov Dmitry Nikolaevich, Francisk Skorina Gomel State University, Gomel, Republic of Belarus;

Bome HuHa AHaTonbeBHa, 4.6.H., npodeccop, 3aB. Kadeapoit 6oTaHWMKM M BUoTexHonormun, UHctuTyT Buonormm, ®rAOY BO «TiomMeHCKuit
rocyfapcTBeHHbI yHUBepcuTeT», r. TomeHb, Poccuiickas ®epepaums;

Bome Nina Anatolievna, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;

BopucoBa EneHa AHaTtonbeBHa, 4.6.H., AoueHT, 3aB. Kadeapoi, PIBOY BO «MBaHOBCKMI rocynapcTBEHHbIN yHUBepcUTeT», T. MiBaHOBO,
Poccuiickas depepaums;

Borisova Elena Anatolievna, Ivanovo State University, Ivanovo, Russian Federation;

ByrpaHoBa Oneca CepreeBHa, Befylwmii WHxkeHep, ®FBOY BO «KanuHUHIpaackuii oCyAapCTBEHHbIM TexHWYecKuit YHuUBepcuTeT»,
r. KaanHuHrpaga, Poccuiickana ®epepaums;

Bugranova Olesya Sergeevna, Kaliningrad State Technical University, Kaliningrad, Russian Federation;

Basunos Amutpuii HuUKonaesmu, m.H.c., <MIHCTUTYT NPo61em 3KONOTUKN U HeAPONOAb30BaHMA AH PT»;

Vavilov Dmitriy Nikolaevich, Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of Sciences, Kazan,

Russian Federation;

BacunbeBa AHactacusa AnekceeBHa, cTyzeHT, Lkona negarorvku. ®unnan ®rAOY BO «[anbHeBOCTOUHbIN deaepanbHbIi YHUBEPCUTET» B
r. Yccypuiicke, r. Yecypulick, Poccuiickan degepaums;

Vasilyeva Anastasia Alexeevna, School of Education, Far Eastern Federal University, Ussuriysk, Russian Federation;

Bunkos Bnagumup CemeHoBuy, K.6.H., 3aBeaytoLumii Kad. buonornm, Cesepo-KasaxcraHckuii FocyaapcTBeHHbIN yHuBepeuTeT Mm. MaHalwa Ko3bibaesa,
r. Metponaenosck, Pecnybanka KasaxcraH;

Vilkov Vladimir Semenovich, Manash Kozybaev North Kazakhstan State University, Petropaviovsk, Republic of Kazakhstan;
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41.
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43.
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47.

48.
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50.

51.

52.

53.

BoiiHAK MHHa BacunbeBHa, 4.6.H., BotaHuueckuit cag, (UHCTUTYT), r. KnuwmHes, Mongosa;

Voynyak Inna Vasilyevna, Botanical Garden of the Academy of Sciences of Moldova, Chisinau, Republic of Moldova;

BonkoBa UpuHa HukonaeBHa, K.6.H., goueHT, ®rE0Y BO «fApocnaBcKuii rocyaapcTBeHHbli yHuBepcuTteT um. MN.I. Jemuaosa», r. Apocnasns,
Poccuiickas deaepaums;

Volkova Irina Nikolaevna, P.G. Demidova Yaroslavl State University, Yaroslavl, Russian Federation;

FanoHeHKo AnbbuHa BayecnaBoBHa, K.N.H., goueHT, ®r60Y BO «Poccuiickuii rocyAapCcTBEHHbIN COLManbHbI yHUBEpPCUTET», I. MOCKBa,
Poccuiickas deaepaums;

Gaponenko Albina Vyacheslavovna, Russian State Social University, Moscow, Russian Federation,;

Fapunosa CeeTnaHa PaBuneBHa, K.6.H., goueHT, ®rE0Y BO «BballKMpPCKUI rocyapcTBEHHbIN yHUBEpCUTET», . Yda, Pecnybanka bawKopTocTaH,
Poccuitckan ®epepaums;

Garipova Svetlana Ravilevna, Bashkiria State University, Ufa, Russian Federation;

Fawes Cepreii HuKonaesuu, 4.6.H., npodeccop, akagemuk PAE, 3aB. Kapeapoli 30010rMM U 3BONIOLLMOHHOM 3KONOMMKN XUBOTHbIX, PTAOY BO
«THOMEHCKWUI roCyAapCTBEHHbIN YHUBEPCUTET, T. TIOMEHb;

Gashev Sergey Nikolaevich, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;

FepacumoB AneKceii FeHHagbeBuy, M.H.c., PTEHY «ocyaapcTBEHHbIN HAy4YHO-NPOU3BOACTBEHHbIN LEHTP PblBHOro Xo3sicTBa», r. TroMeHb,
Poccuiickas depepaums;

Gerasimov Alexey Gennadievich, State Research and Production Center for Fisheries, Tyumen, Russian Federation;

FepacumoBa AHactacus AHApeeBHa, K.6.H., H.c., MHCTUTYT npobnem ocsBoeHua Cesepa Cubupckoro otaenenva PAH — cTpyKTypHoe
noapasgeneHne depepanbHbli UCCNe0BaATENbCKUIA LEHTP TIOMEHCKUIA HayuHbI LeHTp Cnubupckoro otaenenuns PAH, r. TiomeHb, Poccuiickan
Pepepaumn;

Gerasimova Anastasia Andreevna, Institute of Problems of Development of the North — subdivision of Federal Research Center Tyumen Scientific
Center of Siberian Branch of the Russian Academy of Sciences, Tyumen, Russian Federation;

FepacbkuHa Hatanba HukonaeBHa, cTyaeHT, Mwmmckuin negarormyecknii MHCTUTyT um. M.1. Epwosa (duamnan) PrAQY BO «TroMeHCKMiA
rocyapcTBEHHbIN yHUBepeuTeT», . iwmnm, Poccuiickan Geaepaums;

Geraskina Natalya Nikolaevna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;
Fnakosckan EkatepuHa UBaHOBHA, acnupaHT, YO «pogHeHCKUI rocyHuBepcuteT um. AHKK Kynanbi», r. FpoaHo, Pecnybavka benapyce,
Glyakovskaya Ekaterina Ivanovna, Yanka Kupala State University of Grodno (Belarus), Grodno, Republic of Belarus;

FTonoBatbiii  Cepreii  EpumoBuy,  pa.cx.H., npodeccop, ydpexpgeHue  ob6pasoBaHuA  «MeKAyHapoAHbIA  rocyAapCTBEHHbIN
3KONI0TMYECKUIA MHCTUTYT nmenun A.[l. CaxapoBa» benopycckoro rocyapcTBeHHOro yHusepcuTeTa, r. MuHck, Pecnybavka benapyce;

Golovaty Sergey Efimovich, International Sakharov Environmental Institute of Belarusian State University, Minsk, Republic of Belarus;

FoHuyapoBa OKcaHa BnagumumpoBHa, K.6.H., goueHT, O4Y BO «ApMaBUPCKUIA COLMANbHO-NCUXONOTUYECKUIA MHCTUTYTY», I. Apmasup, Poccuiickan
dPepepaums;

Goncharova Oksana Vladimirovna, Armavir Social Psychological Institute, Armavir, Russian Federation

FopaneHko Oner AHgpeesuy, maructpaHT, PrAOY BO «Bosrorpafickuin rocyaapcTBeHHbI yHUBEpCUTET», 1. Bonrorpag, Poccuiickas
dPenepaums;

Gordienko Oleg Andreevich, Volgograd State University, Volgograd, Russian Federation;

lTopaneHko TaTbAHA ANEKCAHAPOBHA, H.C., THBY «MHcTUTYT Nnpobaem akonorum n Hegpononb3oBaHusa AH PT», r. KasaHb, Pecnybanka TatapcTaH;
Gordienko Tatyana Alexandrovna, Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of Sciences, Kazan,
Russian Federation;

Fopckas AHHa BnagumupoBsHa, ctyaeHT, ®TAOY BO «Ypanbckuii pegepanbHblil yHUBEPCUTET MMeHW nepsoro MpesuaeHTa Poccun B.H.
EnbumHa», r. EkaTepuHbypr, Poccuitickaa ®eaepaums;

Gorskaya Anna Vladimirovna, Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russian Federation;
FpomuakoBa lOnus CepreeBHa, arpoHOM, TenanYHbIN KOMBUHAT «ybKku», 1. Apocnasnb, Poccuitickas ®epepaums;

Gromchakova Yulia Sergeevna, The hothouse factory «Dubki», Yaroslavl, Russian Federation;

lywmHa 3nbBupa BacunbeBHa, K.6.H., goueHT, npodeccop Kad. negarormku OKpyKatolen cpegbl, 6€30MacHOCTM U 340pOBbA YenoBeka, NBY
[NO «CaHKT-MNeTepbyprckan akagemma NOCTANNIOMHOIO neJarormiyeckoro obpasosaHuay, r. CaHkT-MNeTepbypr, Poccuiickas Pepepaums;
Guschina Elvira Vasilyevna, St. Petersburg Academy of Postgraduate Pedagogical Education, St. Petersburg, Russian Federation;

[eHucosa CeBeTnaHa MNAAMMYNNOBHa, K.6.H., KOXXHO-Ypanbckuit 6oTaHMYecKnin cag-uHCTUTYT — 060cobeHHoe CTPYKTYpHOe nogpasaeneHune drb
YH Ydumckoro deasepanbHoro nccnenosatensckoro ueHtpa PAH, r. Yoa, Pecny6ivka bawkopTocTaH;

Denisova Svetlana Galimullovna, South-Ural Botanical Garden-Institute of Ufa Federal Research Centre of Russian Academy of Sciences, Ufa,
Republic of Bashkortostan, Russian Federation;

[Oepeua Hagexkpa HuKonaeBHa, cTyeHT, UWWMMCKUIA negarornyeckini UHCTUTyT um. M.1. Epwosa (unamnan) ®rAOY BO «TromeHCKUiA
rocyAapcTBeHHbI yHuBepcuTeT», 1. Mwmm, Poccuiickan Pegepaums;

Derecha Nadezhda Nikolayevna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation
Amutpues Nasen CraHUcAaBOBUY, K.6.H., 3aBeaytowmii Kad. reorpadus u akonorus, Cesepo-KasaxcraHCKuin FocyiapCTBEHHbIV YyHUBEPCUTET

mm. MaHawa Kosblbaesa, r. MeTponaBnosck, Pecnybnnka Kasaxcran;

Dmitriev Pavel Stanislavovich, Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan;

EcbkoB EBreHuit KoHctaHTMHOBWY, 4.6.H., npodeccop, 3acNyXeHHbI AeATenb HayKn U TeXHUKN PO, PTEOY BO «Poccuickuii rocyapcTBeHHbIN
arpapHbIi1 3a04HbIN yHUBEPCUTET», 1. Banawwuxa, Poccuiickan deapepaums;

Eskov Evgeny Konstantinovich, Russian Agrarian Correspondence University, Russian Federation, Balashiha, Russian Federation;

EcbkoBa Maiia imutpueBsHa, 4.6.H., npodeccop, 3aB. Kad. 6uoakonorn, Pre0Y BO «PoccuiAckuii rocysapcTBEHHbI arpapHblil 3a04HbIN
yHuBepcuteT», . banawmxa, Poccuiickana ®epepaums;

Eskova Maya Dmitrievna, Russian Agrarian Correspondence University, Balashiha, Russian Federation;

XakcbimbetoBa 3apuHa CarutosHa, yuntesb MAOY COLL Ne 164, ®TAOY BO «Ypanbckuii besepanbHblit YHUBEPCUTET UMEHW NEPBOrO
Mpe3unaeHTa Poccun B.H. EnbuuHay, r. EkatepuHbypr, Poccuitckaa Qeaepaums;

Zhaksymbetova Zarina Sagitovna, Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russian Federation;
¥uranosa TatbAHa MaBnoBHa, B.H.C., [BY PK «ANTUHCKMI rOpHO-NE€CHOW NPUPOAHbIN 3anoBedHuUK», T. AnTa, Pecnybanka Kpbim, Poccuiickas
Pepepaumn;

Zhigalova Tatyana Pavlovna, Yalta mountain forest natural reserve, Yalta, Republic of Crimea, Russian Federation;

3HameHLWMKoBa MNanuHa lOpbeBHa , CTyAEHT, MuMMcKuiA neaarorndyeckuin MHCTuTyT um. MN.1. Epwosa (dpuaran) ®rAOY BO «TromeHCKMit
rocyapcTBEHHbIN yHUBepeuTeT», . Miwmnm, Poccuiickan Geaepaums;

Znamenshchikova Galina Yuryevna, Ishim Teacher Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian
Federation;

3y6aHb MBaH AneKcaHApoBKY, MarvcTp, cT. npen., Cesepo-KasaxcraHckui FocyaapcTBeHHbIN yHuBepeuTeT M. MaHawwa Ko3bibaesa, r. [leTponas/ioBcK,
Pecnybavka KasaxcTah;

Zuban Ivan Aleksandrovich, Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan;

3y6apeBa MapuHa AmutpueBHa, M.H.C., CaxanuHckuii dpunman BoTaHMYeCcKoro cafia MHCTMTYTa [anbHEBOCTOYHOrO otaenenus PAH, r. KOxHo-
CaxanuHck, Poccuiickan ®eaepaums;

Zubareva Marina Dmitrievna, Sakhalin Botanical Garden of the Far Eastern Branch of Russian Academy of Sciences, South Sakhalinsk, Russian
Federation;

3bikuHa HaTanba MNpuropbeBHa, K.6.H., aoueHT, PFEOY BO «YAMYPTCKUIA rocyAapCTBEHHbIV YHUBEPCUTET, 1. MKeBCK, YaMypTcKan pecnybauka,
Zykina Natalia Grigorievna, Udmurt State University, Izhevsk, Udmurt Republic, Russian Federation;
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78.

79.

WBaHoB Amutpuii Bnagumuposud, THBY «MHCTUTYT npobaem akonorumn u Hegpononb3osaHua AH PT», r. KasaHb, Pecnybnaunka TaTtapcTaH,
Poccuiickas deaepaums;

Ivanov Dmitry Vladimirovich, Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of Sciences, Kazan,
Russian Federation;

WBaHoBa Hagexxpa BacunbeBHa, OB yupexaeHne «OMCKUIA LEHTP MO rMAPOMETEOPOIOTMU U MOHUTOPUHTY OKpYXKatoLei cpeapl ¢
pervoHanbHbIMU GYHKUMAMMY, HayanbHUK LieHTpa No MOHUTOPUHTY 3arpasHeHus oKpyKatowwel cpeabl (LLMC),

Ivanova Nadezhda Vasilyevna, Omsk Center for Hydrometeorology and Environmental Monitoring with Regional Functions, Omsk, Russian
Federation;

Wppucosa MNysanb UmamyTaAUHOBHA, K.6.H., goueHT, ®FTAOY BO «KazaHckuii (MpuBoaKckuii) desepanbHblii yHUBEPCUTETY, T. KasaHb,
Pecny6auKa TaTapcTaH;

Idrisova Guzyal Imamutdinovna, Kazan (Volga region) Federal University, Kazan, Russian Federation;

Unbacosa Anuca PandosHa, K.6.H., A0LEHT Kad.bM03KoN0rMK, rurmeHbl M obwecTBeHHOro 340poBba, ®FAOY BO «KasaHckui (MpUBOAMKCKUIA)»
rocyfapcTBeHHbI yHuBepcuTeT», 1. KasaHb, Pecnybiunka TatapctaH, Poccuiickana ®epepaums;

llyasova Alisa Raifovna, Kazan (Volga region) Federal University, Kazan, Russian Federation;

KapapiceBa AHacTacua AneKkcaHApoBHa, 4.6.H., 4oueHT, npodeccop Kadeapbl 6uonormm, reorpadpmm u METOAMK UX NpenoaaBaHua, NLMMCKUiA
neaarornyeckuit UHCTUTYT um. M.MN. Epwosa (duaman) ®rAOY BO «THOMEHCKMI roCyAapCTBEHHbIN yHUBEPCUTETY, I. Uwmnm, Poccuiickas
Pepepaumn;

Kadyseva Anastasia Alexandrovna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;
KasaHueBa Mapusa HukonaeBHa, K.6.H, foueHT, UHcTutyT Buonorumn, ®rAOY BO «TOMEHCKWI roCcyJapCTBEHHbIN YHUBEPCUTET», T. TIoMeHb,
Poccuiickas deaepaums;

Kazantseva Maria Nikolaevna, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;

KanawHukos Muxann Hukonaesuu, marnctpaHt, CeBepo-KasaxcraHckuii FocyaapcTBeHHbIN yHUBepeuTeT M. MaHalwa Kosblibaesa, r. MeTponasioBck,
Pecnybavka KasaxcTah;

Kalashnikov Mikhail Nikolayevich, Manash Kozybaev North Kazakhstan State University, Petropaviovsk, Republic of Kazakhstan;

KanawsaH Mapk HOpbeBuy, K.6.H., 3aBegyrowmin nabopatopueit SHTOMONOTMU U NoYBeHHOM 300n0ruM, THKO «HayuHblii LeHTp 30010MUKN 1
rmapoakonorum HAH PA», r. EpeBaH, Pecnybivka ApmeHus;

Kalashyan Mark Yurievich, Scientific center of zoology and hydroecology state non-commercial organization National academy of sciences of
Armenia, Yerevan, Republic of Armenia;

KamuHos AiiTkanu AilbacoBud, acnvparT, ®PrAQY BO «YpanbCcKuit degepanbHblil yHUBEPCUTET MMeHM nepsoro MpesungeHTa Poccum B.H.
EnbumHay, r. EkatepuHbypr, Poccuiickaa ®eaepaums;

Kaminov Aytkali Aybasovich, Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russian Federation;
KaparsH FasaHa ApyTIOHOBHA, C.H.C., K.6.H., THKO «HayuHbIli LeHTp 30010run 1 rugposkonornv HAH PA», r. EpeBaH, Pecnybavka ApmeHus;
Karagyan Gayane Arutyunovna, Scientific center of zoology and hydroecology state non-commercial organization National academy of sciences
of Armenia, Yerevan, Republic of Armenia;

KoBaneBa OkcaHa BnagumwupoBHa, K.6.H., goueHT, 3aB. Kadeapoit akonormm, YO «OMENbCKUMA rOCy[apCTBEHHbIN YHUBEPCUTET UMEHU
®dpaHumcka CKopuHbl», r. fomens, Pecnybnunka benapycs;

Kovaleva Oksana Vladimirovna, Francisk Skorina Gomel State University, Gomel, Republic of Belarus;

Kosnoe Oner Bnagumuposuy, a.6.H., goueHT, npodeccop Kadpeapbl 6buonorumn, Pre0Y BO «KypraHCKUI rocyaapCTBEHHbIVE YHUBEPCUTETY, T.
KypraH, Poccuiickaa ®epepaumn;

Kozlov Oleg Viadimirovich, Kurgan State University, Kurgan, Russian Federation;

Ko3nosuesa Onbra CepreeBHa, K.6.H., OLEHT Kadeapbl bronorum, reorpadmm n MeToauK UX NpenogasaHus, MWMMCKUA Negarormyeckmin UHCTUTYT UM.
.M. Epwosa (punuan) GrA0Y BO «TroMEHCKUI rocy[apCTBEHHDBIN YHUBEPCUTETY, . Uwmm, Poccuiickan Peaepaups;

Kozlovtseva Ol'ga Sergeyevna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;
Konomueu, AHHa HuKonaesHa, H.c., TBY PK «ANTUHCKWUIA rOpHO-N€CHOWM NMPUPOAHbIA 3anoBeaHMK», 1. fAnTa, Pecnybavka Kpbim, Poccuiickan
dPepepaums;

Kolomiets Anna Nikolaevna, Yalta mountain forest natural reserve, Yalta, Republic of Crimea, Russian Federation;

Kopa6bneBa AnuHa WUropeBHa, maructpaHT, ®r60Y BO «CapaTOBCKWIA rOCYAapCTBEHHbIM TEXHUYECKUIA yHMBEepCUTET MMeHu arapuHa H0.A.»,
r. Capatos, Poccuiickas deanepaums;

Korableva Alina Igorevna, Yuri Gagarin State Technical University of Saratov, Saratov, Russian Federation;

KopuaruHa TatbsiHa AneKcaHApPOBHA, K.6.H, foueHT Kad. ocHoB B/ 1 meToanku obyyeHuns 6uonorumn, Pre0y BO «OMCKUI rocysapcTBEHHDbIN
neAarornyeckuii yHusepcutet», r. OMcK, Poccuitickas ®epepaums;

Korchagina Tatyana Aleksandrovna, Omsk State Pedagogical University, Omsk, Russian Federation;

KoctuH AnekcaHpgp CepreeBud, acnvpaHT, Pr60Y BO «MOCKOBCKMI1 rocy4apCTBEHHbIN yHUBEepcuTeT M. M.B. JlomoHocoBa», r. MockBa,
Poccuitckan ®epepaums;

Kostin Alexandr Sergeevich, Lomonosov Moscow State University, Moscow, Russian Federation

KocTbinesa TatbAHa CepreeBHa, obyyatowasca, ObleobpasoBaTtesibHas WKoMA-UHTEPHAT «/luuen umenun H.MN. lobauesckoro», PTAOY BO
«KasaHckuii (MpuBoaKCKUin) deaepanbHblit yHuBepcuTeT», r. KasaHb, Pecnybavka TaTapcTaH;

Kostyleva Tatiana Sergeevna, Lyceum named after N.I. Lobachevsky, Kazan (Volga region) Federal University ,Kazan, Russian Federation;
KoukuHa KpuctuHa HukonaeBHa, ctyaeHT, ®rAOY BO «Ypanbckuii deaepanbHblii yHUBEPCUTET MMeHU nepsoro MNpesunaeHTa Poccun

B.H. EnbuuHay, r. EKatepuHbypr, Poccuitckaa ®eaepaums;

Kochkina Kristina Nikolaevna, Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russian Federation;
KpacHeHKo AnekcaHap Cepreesuu, K.6.H., TKY AHAO «HayuHbli1 LeHTp n3ydeHuns ApKTUKn», . Hageim, AHAO, Poccuitickan ®egepaums,
Krasnenko Alexandr Sergeevich, Arctic Research Center of the Yamal-Nenets autonomous district, Nadym, Yamalo-Nenets Autonomous Okrug,
Russian Federation;

Ky3bmuHa Hagexxpa MuxaitnoBHa, c.H.c., I YH «YamypTckuit PesepanbHblii UCCnefoBaTeNbCKUIA LEHTP YpanbcKoro otaeneHuns PAH», Otgen
MHTPOAYKLMU MU aKKIMMATU3ALMKN pacTeHUi, I. MKeBCK, YAMYypTcKasa pecnybiuvka, Poccuitickan ®epepaums;

Kuzmina Nadezhda Mikhailovna, Udmurt Scientific Center UBRAS, Izhevsk, Udmurt Republic, Russian Federation;

KynpuaHos AHgpeit HukonaesBuu, n.6.H., npodeccop, B.H.C., aAupeKkTop, Kysbacckuit 6oTaHuyeckuit cag PrBHY «depepanbHoro
nccaen0BaTeNbCKOro LEHTPA YA U yraexumumn» Cnbupckoro otgenenuns PAH, r. Kemeposo, Poccuitickan ®epepaums;

Kupriyanov Andrey Nikolaevich, Kuzbass Botanical Garden, The Federal Research Center of Coal and Coal Chemistry of Siberian Branch of the
Russian Academy of Sciences, Kemerovo, Russian Federation;

KywHepoB AnekcaHap WropeBuuy, accuUCTeHT, Bbiclias LWKoMA TeXHONOTMU W 3HepreTMKu CaHKT-TleTepbyprckoro rocygapcTtBeHHOro
YHMBEpCUTETa NPOMBILLIEHHbIX TEXHONOMMIM U An3aiiHa, 1. CaHKT- MeTepepbypr, Poccuiickan Peaepaums;

Kushnerov Alexander Igorevich, Higher School of Technology and Energy of the Saint Petersburg State Technological University of Plant
Polymers, Saint Petersburg, Russian Federation;

NasapeBa Hatanba BnagumupoBHa, 4. med. H., npodeccop, 3aB Kadeapoi akonorma u BXKA, ®rbOY BO «CamapcKuit rocyaapCTBEHHbIN
3KOHOMMYECKUI yHMBepcuTeT», 1. Camapa, Poccuiickan ®epepaums;

Lazareva Natalia Vladimirovna, Samara state university of economics, Samara, Russian Federation;

JNeBbix AneHa KOpbeBHa, K.6.H., foLeHT, 3aB. Kadeapoit buonoruwm, reorpadpum u MeToauK Ux npenoaasaHns, MWMMCKUIA NneaarorMyecknin UHCTUTYT UM.
.M. Epwosa (punuan) GrA0Y BO «TtoMEHCKUI rocyfapCTBEHHDBIN YHUBEPCUTETY, . Uwmm, Poccuiickan ®eaepauys;

Levykh Aljona Yur'yevna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;

Maromegosa ®atuma TarmbosHa, yunteno N’KOY «Hosomyrypyxckas COLL YapoanHcKoro paioHay, cT. YiTaw, Pecnybiunka JarecTaH;
Magomedova Fatima Taygibovna, Novomugurukh Secondary School, Makhachkala, Republic of Dagestan, Russian Federation;
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MaHaeHkoB Uropb BukToposuy, K.6.H., aoueHT, PTAOY BO «BonrorpaZickui rocygapcTBeHHbl yHuBepcuTeT», r.Boarorpaa, Poccuiickan
depepaumn;
Manayenkov Igor' Viktorovich, Volgograd State University, Volgograd, Russian Federation;
MaHcypoB Pycnan Unbpaposuy, UHCTUTYT Buonorun, ®rAOY BO «TiOMEHCKWIA rOCyAapCTBEHHbIM yHUBEepcUTeT», . TtomeHb, Poccuiickan
depepauus;
Mansurov Ruslan Il'darovich, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;
MappgoHoBa Jlyusa BaxTMépoBHa, acnupaHT, MHcTUTyT Buonormm, ®FAOY BO «THOMEHCKMI FOCYAapCTBEHHbIN YHUBEPCUTET», . THOMEHb,
Poccuiickas ®epepaums;
Mardonova Luiza Baxtijorovna, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;
MenbHuKoBa AHHa BanepbeBHa, K.6.H., C.H.C., THBY «MHCTUTYT npobiem akonornm n Hegpononb3osaHua» AH PT, r. KasaHb, Pecny6ivka
TatapcraH, Poccuiickas degepaums;
Mel'nikova Anna Valer'yevna, Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of Sciences, Kazan,
Russian Federation;
MwuTpononbckuii Makcum laiipatoBuy, yyebHblt mactep, UHcTUTYT Bronorumn, ®rAOY BO «TOMEHCKMI roCcyAapCTBEHHbIN YHUBEPCUTETY,
r. TiomeHb, Poccuiickaa Peaepaums;
Mitropol'skiy Maksim Gayratovich, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;
MwuxaiineHKo AHHa BNaguMmMUpOBHa, K.r.H., AOUEHT, UHCTUTYT HayK o 3emne, PTAOY BO «tOsxHbIli deaepanbHblii yHUBEpPCUTETY, . POCTOB-Ha-
[oHy, Poccuitckaa Qeagepaums;
Mikhaylenko Anna Vladimirovna ,Institute for Earth Sciences Southern Federal University, Rostov-on-Don, Russian Federation;
MocuHa Sliogmuna BnagumuposHa, 4.6.H., npodeccop, PrEOY BO «Poccuinckinii rocysapcTBeHHbIN arpapHblil yHUBepcuTeT — MIOCKOBCKas
Ce/IbCKOX03ANCTBEHHAs akagemus nmernn K.A.Tumumpsasesa», r. Mocksa, Poccuiickaa ®egepaums;
Mosina Lyudmila Vladimirovna, Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russian Federation;
MowHukos EBreHunii EBreHbeBuu, yuutens FBOY COLU Ne 536 MockoBckoro paioHa CaHKT-lMeTepbypra; acnupaHT Kad. neparorvku
OKpy:Katowein cpeabl, 6esonacHocTM U 340poBbaA Yenoseka MBY AMNO «CaHKT-MeTepbyprckas akagemus NOCTAUMIOMHOIO NeAarorMyeckoro
obpasoBaHua», Poccuiickan eaepaums;
Moshnikov Evgeny Evgenyevich, Secondary school Ne 536, St. Petersburg Academy of Postgraduate Pedagogical Education, St. Petersburg,
Russian Federation;
MyctaduH Cabup Kabuposuu, npodeccop, 4OKTOP reoN0ro-mmnHepanormyeckmx Hayk balwKnpcKkoro rocyfapcTBeHHOro yHuBepcuTeTa, r. Yoa,
Poccus;
Mustafin Sabir Kabirovich, Bashkir State University, Ufa, Russia;
MyxameT3aHoBa Anboua LLlamunesHa, ctyaeHT, PFAOY BO «Ypanbckuin besepanbHbiii yHMBepCcUTET UMeHM nepsoro MpesugeHTa Poccumn
B.H. EnbuuHay, r. EKatepuHbypr, Poccuiickaa Peaepaums;
Mukhametzyanova Alfiya Shamilevna, Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russian
Federation;
Hap6yt HuHa AHatonbeBHa, K.6.H., AOUEHT, C.H.C., P['Bb YH «MHCTUTYT BOAHbIX M 3KOAOrMYECcKMX npobaem [anbHEBOCTOMHOrO oTaeneHus PAH»,
r. Xabaposck, Poccuiickas deaepaums;
Narbut Nina Anatol'yevna, Far Eastern Branch of Russian Academy of Sciences, Khabarovsk, Russian Federation;
HapryxuHa ¥amuna KypmaHkasbleBHa, cTygeHT, MHCTUTYT Buonorumn, ®rA0Y BO «THOMEHCKUIA roCyAapcTBEHHbIN YHUBEPCUTET», . TIOMEHb,
Poccuiickas deaepaums;
Narguzhina Jamila Kurmankazyevna, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;
HepopoctkoBa MHHa leHHagbeBHa, K.6.H., goueHT, LLkona neparormku. [anbHeBocTodHOro deaepasbHOro yHUBEPCUTETA; I. YCCYpUIACK,
Poccuiickas ®epepaums,
Nedorostkova Inna Gennad'yevna, School of Education, Far Eastern Federal University, Ussuriysk, Russian Federation;
Heplopmaromepos leopruit Fag:kumupsoeBud, K.n.H., goueHT, PrEOY BO «[larecTaHCKMN rocyaapCTBEHHbIA negarornyeckmin
yHuBepcuteT», r. Maxaukana, Pecnybnvka [arectaH; yuutens FKOY «Hoomyrypyxckas COLL YapoauHckoro paioHa», cT. YiTaw,
Pecny6nvKka [arectaH;
Nedyurmagomedov Georgiy Gadzhimirzovich, Dagestan State Pedagogical University, Makhachkala, Republic of Dagestan, Russian Federation;
Hennowyk Onbra HukonaesHa, YO «poaHEHCKUIA rocyaapcTBeHHbIN YHUBepcuTeT umeHu AHKK Kynanbi», r. FpogHo, Pecnybaunka benapych;
Neploshchuk Ol'ga Nikolayevna, Yanka Kupala State University of Grodno, Grodno, Republic of Belarus;
HecrepeHko AHactacus BanepbeBHa, marnctpaHTt, CeBepo-KasaxcraHckuii FocyaapcTBeHHbIN yHuBepeuTeT M. MaHalwa Kosbibaesa, T.
MeTponaBnosck, PecnybavKka KasaxcraH;
Nesterenko Anastasiya Valer'yevna, Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan;
MNaBneHko AHTOH BuKTOpOBMY, yuuTenb xumuum u 6uonormm, MKOY «IpemyunmHckas wkona Nel9», n. Mpemyumii, KpacHoapckuii Kpaid,
Poccuiickas deaepaums;
Pavlenko Anton Viktorovich, Gremuchinsk secondary school, Gremychiy, Russian Federation;
MaBnosa TatbsAHa AmutpuesHa, ctyaeHT, PrEOY BO «CamapcKkuii rocyaapcTBeHHbI YHUBEpPCUTET nyTeit cooblyeHma», r. Camapa Poccuiickan
depepaumn;
Pavlova Tat'yana Dmitriyevna, Samara State Transport University, Samara, Russian Federation;
MaBnoBckuii AnekcaHap UnnapuoHoBuu, K.r.H., goueHTt, YO «FoMenbckuii rocyfapCcTBeHHbIW yHUBepcuTeT nmeHn ®paHumcka CKOpUHbI», T.
Fomensb, Pecniybanka benapycs;
Pavlovskiy Alexander lllarionovich, Francisk Skorina Gomel State University, Gomel, Republic of Belarus;
MeukuH AnekcaHap CepreeBuu, m.H.c., TKY AHAO «HayuHbIi LeHTp n3ydeHuns ApkTuku», r. Hagsim, AHAO, Poccuiickan ®epepaumn;
Pechkin Alexandr Sergeevich, Arctic Research Center of the Yamal-Nenets autonomous district, Nadym, Yamalo-Nenets Autonomous Okrug,
Russian Federation;
MeukuHa KOnna AnekcaHgpoBHa, M.H.C., TKY AHAO «Hay4Hbil LeHTp usydeHus ApKTuKkKUy», r. Hagbim, AHAO, Poccuiickan ®eaepaums;
Pechkina Yulia Alexandrovna, Arctic Research Center of the Yamal-Nenets autonomous district, Nadym, Yamalo-Nenets Autonomous district,
Russian Federation;
MucapeHko Mpuropwmii Masnosuu, K.n.H., cT. npen. Kad. B, ®rb0Y BO «locyfapCTBEHHbIM MOPCKOM yHUBEpCUTET UM. aam. ®.d.Ywakosa»,
r. HoBopoccwiick, Poccuiickas Pepepaums;
Pisarenko Grigory Pavlovich, Admiral Ushakov Maritime State University, Novorossiysk, Russian Federation;
Mpeo6paxkeHcKuii IOpuii Bragummnposuy, K.r.H., goueHT, ®r60Y BO «CapaToBCKMIM HAaLMOHaNbHBIN UCCEeA0BATENbCKUIA FOCYAAPCTBEHHBbIN
yHuBepcuteT um. H..YepHbiwesckoroy, r. CapaTos, Poccuiickas Peaepauns;
Preobrazhenskiy Yuriy Vladimirovich, Saratov State University, Saratov, Russian Federation;
MyraueBa BupruHus BnagucnasosHa, ctygeHT, PrEOY BO «PoccnicKumin rocysapCTBEHHbIV COLManbHbI yHUBEpCUTET», 1. MockBa, Poccuiickas
depepaums;
Pugacheva Virginiya Vladislavovna, Russian State Social University, Moscow, Russian Federation;
MyraueBa Tamapa NeHHaAbeBHa, K.6.H., [lenapTameHT NpMpPoOaON0Ab30BAHUA M OXPaHbl OKpYyKatoLLei cpeapl r.MockBbl, r. MockBa, Poccuiickan
depepaumn;
Pugacheva Tamara Gennad'yevna, Department of Nature Management and Environmental Protection, Moscow, Russian Federation;
NatuHa EkatepuHa BnrapgmmupoBHa, K.6.H., yueHblli cekpetapb, PI6 YH «LieHTpanbHblil My3eli nouBoBeaeHUa um. B.B. [lokyyaesa», r. CaHKT-
MNeTtepbypr, Poccuiickaa Peaepaums;
Pyatina Yekaterina Vladimirovna, Dokuchaev Central Soil Museum , St. Petersburg, Russian Federation;
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132.

PaccaguHa EkatepuHa BnagummpoBHa, K.6.H., goueHT, ®TEOY BO «Y/NbAHOBCKMIA rOCYAapCTBEHHbIN YHUBEPCUTET», UHCTUTYT MEeAULMHbI,
3KON0TUKN N GU3NYECKON KYAbTYPbl, IKONOTMYECKMI daKyabTeT, I. YAbAHOBCK, Poccuiickas ®eaepauus;

Rassadina Yekaterina Vladimirovna, Ulyanovsk State University, Institute of Medicine, Ecology and Physical Culture, Ulyanovsk, Russian
Federation;

PaxmarynnuHa Hanam UnbrmsaposHa, K.Nn.H, cT. npen., ®F0Y BO «Ka3aHCKMI rocyfapcTBEHHbIN MHCTUTYT KyNbTypbi», I. KasaHb, Pecnybaunka
TaTtapcTaH, Poccuiickan Geaepaums;

Rahmatullina Nelli ilgizarovna, Kazan State Institute of Culture, Kazan, Russian Federation;

PeyT AHTOHMHaA AHaTONbeBHa, K.6.H., KOXKHO-YpanbcKuii 6oTaHUYECKUI cag-MHCTUTYT — obocobaeHHoe CTpyKTypHoe nogpasaenexHve ®Ire YH
Ydumckoro deaepanbHoro nccneaoBatenbckoro LeHTpa PAH, r. Yoa, Pecnybavka balwkopTocTaH; Poccuiickan Peaepaums;

Reut Antonina Anatol'yevna, South-Ural Botanical Garden-Institute of Ufa Federal Research Centre of Russian Academy of Sciences, Ufa, Republic
of Bashkortostan, Russian Federation;

PorasuHcKkas — TapaH AHactacua AneKcaHApOBHA, K.6.H., 3aB. nabopatopuent, CaxanuHckuit dunaman BoTaHWYecKoro caga MHCTUTYTa
[anbHeBocTouyHOro otaeneHuns PAH, r. KOxHo-CaxanuHck, Poccuiickaa ®eaepaums;

Rogazinskaya — Taran Anastasiya Aleksandrovna, Sakhalin Botanical Garden of the Far Eastern Branch of Russian Academy of Sciences, South
Sakhalinsk, Russian Federation;

PomaHeHKo EBreHuit Uropesuu, cTyaeHT, CeBepo-KasaxcraHckuii FocyaapcTBeHHbIN yHuBepeuTeT um. MaHawwa Kosbibaesa, r. MeTponaBnosck,
PecnybavKa KasaxcraH;

Romanenko Yevgeniy Igorevich . Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan;

PoTbkuHa EKaTtepuHa BopucOBHa, Bes. MHKeHep MO MaTeHTHOM W u3obpeTaTtesnbckol pabote, PrBOY BO «KemepoBCKUiA rocyaapcTBeHHbIN
CeNbCKOX03ANCTBEHHbIN MHCTUTYT PAH», 1. KemepoBso, Poccuiickan ®eaepauus;

AcnupaHT, UHCTUTYT aKonorum yenoseka, PreHY «depepanbHOro nccneoBaTeibCkoro LIEHTPa Yraa u yrnexmumumny Cubupckoro otgeneHuns PAH, r.
KemepoBo, Poccuiickan deaepaums;

Rot'kina Yekaterina Borisovna, Kemerovo state agricultural institute; Kemerovo, Russian Federation;

Institute of Human Ecology of the Siberian Branch of the RAS, Kemerovo, Russian Federation;

Py6aH AMuUTpuit ANeKCaHAPOoBUY, K.r-M.H., OLEHT, Bbicwasn wkona 6usHeca, ®rAOY BO «HOxHbIN desepanbHblil yHUBEPCUTETY, T. POCTOB-Ha-
[oHy, Poccuitckaa deaepauus;

Ruban Dmitriy Aleksandrovich, Higher School of Business, Southern Federal University, Rostov-on-Don, Russian Federation;

Py6uoBa AHHA BUKTOPOBHA, K.6.H., aoueHT, PFEOY BO «YAMYPTCKMIA rocyAapCTBEHHbI YHUBEPCUTETY, T. MKeBCK, YaAMypTcKasa pecnybivKa;
Rubtsova Anna Viktorovna, Udmurt State University, Izhevsk, Udmurt Republic, Russian Federation;

PyneBa Onbra AneKkceeBHa, obyuatowascs, BY [0 Kanyxckoit obnactn «ObnacTHOM 3Konoro-6monornyeckuii LeHTp», r. Kanyra, Poccuiickan
depepaumn;

Ruleva Ol'ga Alekseyevna, Regional Ecological and Biological Center, Kaluga, Russian Federation;

PycakoBa EneHa AHaTonbeBHa, C.H.c, PIB HY «LleHTpanbHbI My3eit noysoBegeHus um. B.B. [lokyvaesa», r. CaHkT-leTepbypr, Poccuiickan
depepauus;

Rusakova Yelena Anatol'yevna, Dokuchaev Central Soil Museum, St. Petersburg, Russian Federation;

Pbixkaa AnekcaHgpa BacunbeBHa, K.6.H., aoueHT, YO «[pOAHEHCKWUIA rocygapcTBeHHbIM YHuBepcuteT umeHu fHKM Kynanbi», r. FpoaHo,
Pecnybauka benapycs;

Ryzhaya Aleksandra Vasil'yevna, Yanka Kupala State University of Grodno, Grodno, Republic of Belarus;

CakoBckaa MpuHa tOpbeBHa, cTyaeHT, LUkona neparorvku. ®unvan ®FAOY BO «[JanbHEBOCTOUHbIV defepanbHblii YHUBEPCUTET» B
r. Yccypuiicke, 1. Yccypuiick, Poccuiickan depepaums;

Sakovskaya Irina Yur'yevna, School of Education, Far Eastern Federal University, Ussuriysk, Russian Federation;

CadpuynnuHa Hatanbsa UBaHOBHA, yunTtenb, O6LweobpasoBaTesibHan WKoONA-UHTepHAT «Jluuelt umeHun H.W. lobauesckoro», ®rAOY BO
«KasaHckuii (MpuBomKcKuiA) desepansHblii yHUBepcUTeT», I. KasaHb, Pecnybinka TatapcTaH;

Safiullina Natal'ya Ivanovna , Kazan (Volga region) Federal University, Kazan, Russian Federation;

Casxosa lNy3enb PaguKoBHa, cTyaeHT, KasaHckuit (MpuBoakckui) deaepanbHblil yHUBepcuTET, . KasaHb, Pecnybivka TatapcTaH;

Sayakhova Guzel' Radikovna, Kazan (Volga region) Federal University, Kazan, Russian Federation;

Cenesuu TaTbAHa ANeKCaHAPOBHA, K.6.H., AoueHT, YO «poaHeHCKUi rocyHnsepcuteT um. AHKK Kynanoi», r. FpogHo, Pecnybaunka Benapyco,
Selevich Tat'yana Aleksandrovna, Yanka Kupala State University of Grodno, Grodno, Republic of Belarus;

CemeHoBa MapuHa BukTOopoBHa, K.6.H., aoueHT, ®TAOY BO «TIOMEHCKMIA rOCY[apCTBEHHbIM yHMBepcuTeT», . TiomeHb, Poccuiickas
depepauus;

Semenova Marina Viktorovna, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;

CemeHioK UBaH Metposuuy, NKY AHAO «HayuHbI LeHTp u3yyeHua ApkTuku», r. Hagbim, AHAO, Poccuiickas ®eaepaums;

Semenyuk lvan Petrovich, Arctic Research Center of the Yamal-Nenets autonomous district, Nadym, Yamalo-Nenets Autonomous Okrug, Russian
Federation;

CHerupes BauecnaB AnekceeBuY, MaructpaHt, ®rBY MHCTUTYT 3KONOrMKU pacTeHU U KUBOTHbIX YpanbcKoro otaeneHns PAH, r. Ekatepunbypr,
Poccuiickas Pepepaums;

Snegirev Vyacheslav Alekseyevich, Ural Federal University, Ekaterinburg, Russian Federation;

Cornaesa Anecs FOpbeBHa, CTyAeHT, MWMMCKUI negarormdeckuii MHCTuTyT um. MN.1. Epliosa (dunnman) drAOY BO «TOMEHCKMI roCyAapCTBEHHbIN
yHuBepcuTeT, I. Mwum, Poccuiickan degepaums;

Soglayeva Alesya Yur'yevna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;

Cokonos Cepreit Hukonaeswu, A.r.H., npodeccop Kad. reorpadun, ®re0Y BO «HUKHEBAapPTOBCKUI FOCYAApPCTBEHHbIA YHUBEPCUTET», T.
HukHeBapToOBCK, Poccuiickan Peaepaums;

Sokolov Sergey Nikolayevich, Nizhnevartovsk State University, Nizhnevartovsk, Russian Federation;

ConomuHa [lapba CepreeBHa, cTygeHT, ®IBOY BO «OMCKWI rocyfapCTBEHHbIM Nejarornyeckuii yHusepcutet», . Omck, Poccuiickas
depepaumn;

Solomina Dar'ya Sergeyevna, Omsk State Pedagogical University, Omsk, Russian Federation;

CowwuHa NonnHa PomaHoBHa, obyyatowanca, NBY [0 Kanyxckoi obnactn «O6nacTtHol akonoro-6uonoruieckunii LeHTp», r. Kanyra, Poccuiickas
Pepepaumsn;

Soshina Polina Romanovna, Regional Ecological and Biological Center, Kaluga, Russian Federation;

Cnacubosa Mapraputa MuxaiinoBHa, MaructpaHT, UHCTUTYT Buonorum, ®rAOY BO «THoMEHCKUI rocyAapCcTBEHHbI YHUBEPCUTETY;

Spasibova Margarita Mikhailovna, Institute of Biology, Tyumen State University, Tyumen, Russian Federation;

CrenaHsaH UnoHa 3ayapaoBHa, C.H.C, K.r.H., THKO «HayuHbIi LeHTp 30010rMKn 1 ruapoakonorun HAH PAy, r. EpesaH, Pecnybinka ApmeHnus;
Stepanyan llona Eduardovna, Scientific center of zoology and hydroecology state non-commercial organization National academy of sciences of
Armenia, Yerevan, Republic of Armenia;

Crpaspgayckac Cepreii EBreHbeBuy, Pr650Y BO «CeBepHbIit (ApKTUYeckuit) egepanbHblil yHUBEpPCUTET MMeHU M.B. JlomoHocoBa», T.
ApxaHrenbck, Poccuiickas Peaepaums;

Strazdauskas Sergey Yevgen'yevich ,M.V. Lomonosov Notrh (Arctic) Federal University, Arkhangelsk, Russian Federation;

CyBopoBa AHHa imuTpueBHa, marnuctpaHt, PrAOY BO «Ypanbckuit desepanbHblii yHUBEpCUTET MMeHu nepsoro MNpesunaeHTta Poccun B.H.
EnbumHa», r. EkaTepuHbypr, Poccuiickana Geaepaums;

Suvorova Anna Dmitriyevna, Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russian Federation;
CyaakoBa CBeTnaHa BnagummposHa, K.6.H., yuutenb, FocysapcteeHHoe 6ioaxKeTHoe obuieobpasosaTesibHoe ydpexkaeHue ropoga MocKBbl
«LlWkona Ne 1692», r. 3eneHorpag, Poccuiickas ®epepaums;

Sudakova Svetlana Vladimirovna, School Ne 1692, Zelenograd, Moscow, Russian Federation;
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CyHryposa HaTtanba PygonbdposHa, maructp, Pr60Y BO «CesepHbiit (ApKTnyeckuit) egepanbHblil yHUBepcuTeT umeHn M.B. JlomoHocoBay,

r. ApxaHrenbck, Poccuiickas Gepepaums;

Sungurova Natal'ya Rudol'fovna, M.V. Lomonosov Notrh (Arctic) Federal University, Arkhangelsk, Russian Federation;

Cynnec Hatanbsa EBreHbeBHa, K.0.H., AOLEHT Kadeapbl bronorum, reorpadpum 1 MeToamk Ux NpenosasaHuns, UWMMCKUM negarornyeckunii UHCTUTYT UM.
M.M. Epwosa (punuan) Gre0Y BO «TOMEHCKMI roCyAapCTBEHHbIN YHUBEPCUTET, T. Uwmm, Poccuiickas Peaepaums;

Suppes Natal'ya Yevgen'yevna , Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;
Cyxopaonbckas Pauca AHaToNbeBHA, K.6.H., C.H.c, THBY «MHCcTUTYT npobaem aKkonorumn un Hegpononb3osaHua AH PT» , r. KasaHb, Pecnybavka
TaTapcTaH;

Sukhodol'skaya Raisa Anatol'yevna, Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of Sciences, Kazan,
Russian Federation;

TapaH AnekcaHap AneKkceeBuy, K.6.H., gupekTop CaxannHckoro puanana botaHuyeckoro caga MHCTUTYTa [lanbHeBOCTOYHOro otaeneHus PAH,
r. FO)Ho-CaxanuHck, Poceuiickaa depepaums;

Taran Aleksandr Alekseyevich, Sakhalin Botanical Garden of the Far Eastern Branch of Russian Academy of Sciences, South Sakhalinsk, Russian
Federation;

TkaueHko Kupunn Faspuunosud, 4.6.H., Pr6 YH BoTaHuuecknit cag boTaHuyYeckoro MHCTUTYTa um. B.J1. Komaposa PAH, r. CaHkT-lMeTepbypr,
Poccuiickas ®epepaums;

Tkachenko Kirill Gavriilovich, Botanical Garden of Komarov Botanical Institute of the Russian Academy of Sciences, St. Petersburg, Russian
Federation;

Toaupaw Hatanba AnekceesHa, B.H.C., K.6.H., BoTaHuueckuii cag (MHcTUTYT) Pecnybankvu Mongosa, r. KuwnHes, Pecnybanka Mongosa;
Todirash Natal'ya Alekseyevna, Botanical Garden of the Academy of Sciences of Moldova, Chisinau, Republic of Moldova;

Tokapb Onbra EropoBHa, K.6.H., LOUEHT , NWMMCKMIA negarormyeckunii UHCTUTYT um. M.11. Epwosa (dpuamnan) PrAOY BO «THOMEHCKWIA roCcyAapCTBEHHbIN
yHuBepcuteT, I. Mwum, Poccuiickan Pepepaums;

Tokar' Ol'ga Yegorovna, Ershov Ishim Teacher Training Institute (branch) of Tyumen State University, Ishim, Russian Federation;

Tomaw MapuHa CepreeBHa, CT. npen. Kadeapbl reonorumn u reorpadum, YO «FOMeNbCKUI rOCyAapCTBEHHDBIN YHMBEPCUTET MMeHU PpaHumCcKa
CKopuHbI», . Tomenb, Pecnybnuka benapycs;

Tomash Marina Sergeyevna,Francisk Skorina Gomel State University, Gomel, Republic of Belarus;

TpetbAKkoBa TaTbsAHa BnaguneHoBHa, K.6.H., goueHT, To6ONbCKMIN nefarormyecknini MHCTUTYT um. O.U. MeHgeneesa (dunman) ®TAOY BO
«THOMEHCKMIA roCcYAapCTBEHHDINM YHMBEpCUTeT», . To6osbek, Poccuiickas deaepaums;

Tret'yakova Tat'yana Vladilenovna, Tobolsk Mendeleyev Teachers Training Institute (the branch) of Tyumen State University, Tobolsk, Russian
Federation;

. TpudoHoB A.H., JleHUHTpaACKuMIA rocyaapcTBeHHbIN yHuBepcuteT um. A.C. MywkuHa, r. CaHKkT-Metepbypr — MylwKuH, Poccus;

Trifonov A.N., Leningrad State University named after AS Pushkin St. Petersburg, Pushkin, Russia;

TpudoHoe Oner BUKTOPOBUY, K.6.H., B.H.C., yupexaeHne obpa3oBaHunsa «MexayHapoaHbIi rocyaapCTBEHHbIN 3KOOMMYECKUIA MHCTUTYT MMEHN
A.[. CaxapoBa» beniopycckoro rocyaapcTBeHHOro yHuBepcuteTa, r. MuHck, Pecnybaunka benapycs;

Trifonov Oleg Viktorovich, International Sakharov Environmental Institute of Belarusian State University, Minsk, Republic of Belarus;

TionbKuH KOpuit AHaTonbeBuY, To60nbCKaa KOMMNIEKCHaA HayyHasa ctaHuma YpO PAH;

Tyul'kin Yuriy Anatol'yevich, Tobolsk complex scietific station of the Ural Branch of the Russian Academy of Sciences, Tobolsk, Russian Federation;
domuHa Anna AHaTONbeBHA, K.0.H., AOLEHT Kad. akonorumn, ®re0Y BO «CapaToBCKMI rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET UMEHMU
FarapwvHa H0.A.», r. CapaToB, Poccuiickas ®epepaums;

Fomina Alla Anatol'yevna, Yuri Gagarin State Technical University of Saratov, Saratov, Russian Federation;

LlynukoBa Hagexkaa AneKcaHApOBHaA, K. reo-MUH. H., aoueHT, ®FB0Y BO «KannHuHrpaackuii FfocyaapcTBeHHbIA TeXHUYECKUini YHUBepcuTeT»,
r. KannHuHrpaga, Poccuiickan ®enepaums;

Tsupikova Nadezhda Aleksandrovna, Kaliningrad State Technical University, Kaliningrad, Russian Federation;

YepHoycoBa HuHa ®PepopoBHa, C.H.C., K.B.H., goueHT, ®IBY MHCTUTYT 3KONOTMM PaCTEHUNA W KMUBOTHbIX YpanbCKOro otaeneHua PAH,
r. EKatepuHbypr, Poccuiickas Gepepaums;

Chernousova Nina Fedorovna, Institute of Plant and Animal Ecology RAS, Ekaterinburg, Russian Federation;

LlaiimepaeHoBa Anmarynb ¥aHaToBHA, marncTpaHT, Cesepo-KasaxcTaHcKuii FocyaapcTBeHHbIN yHuBepcuTeT M. MaHala Ko3bibaesa,

r. MeTponasnoBsck, Pecnybaunka KasaxcraH;

Saymerdenova Almagul Janatovna, Manash Kozybaev North Kazakhstan State University, Petropavlovsk, Republic of Kazakhstan;

LLlapanoBa TaTbAHa ANeKcaHAPOBHA, K.0.H., C.H.C., MHCTUTYT npobnem ocsoeHus CeBepa Cubupckoro otaeneHna PAH — cTpyKTypHoe
noapasgeneHne depepanbHbli UCCNe0BaATENbCKUIA LEHTP TIOMEHCKUIA HayuHbl LeHTp Cnbupckoro otaeneHuns PAH, r. TiomeHb, Poccuiickan
depepaumn;

Sharapova Tat'yana Aleksandrovna, Institute of Problems of Development of the North — subdivision of Federal Research Center Tyumen Scientific
Center of Siberian Branch of the Russian Academy of Sciences, Tyumen, Russian Federation;

LLlatpoBa AHHa WnbuHM4YHA, maructpaHT, ®FBOY BO «llepMCKuUi rocyAapCTBEHHbIM HaALMOHANbHbBIN UCCef0BaTENbCKUA YHUBEPCUTETY,
r. Mepmb, Poccuiickaa Geaepaums;

Shatrova Anna Il'inichna, Perm State National Research University, Perm, Russian Federation;

LiBbiaKaa Hatanba BnagumupoBHa, K.6.H., goueHT, PTEOY BO «KybaHCKMI rocyapCTBEHHbIN arpapHblit yHuBepcuteT um. B.T. Tpybununna»,
r. KpacHoaap, Poccuiickan ®epepaums;

®OIB YH «MHCTUTYT BOAHbIX M 3KoA0rMYeckux npobiem Cubupckoro otaenenuns PAH», r. BapHayn, Poccuiickas ®eaepaums;

Shvydkaya Natal'ya Vladimirovna, Kuban State Agrarian University named after I.T. Trubilin, Krasnodar, Russian Federation;

Institute for Water and Environmental Problems of the Siberian Branch of the Russian Academy of Sciences, Barnaul, Russian Federation;
LLlepemetoBa CBeTnaHa AHaToNbeBHa, A.6.H., JOUEHT, B.H.C., MHCTUTYT 3aKosorun Yenoseka PIBHY «®depepanbHoOro uccneposaTenbCckoro
LeHTpa yrna u yrnexumun» Cubupckoro otaenenuns PAH, r. KemepoBso, Poccuiickas Peaepaums;

Sheremetova Svetlana Anatol'yevna, Institute of Human Ecology of the Siberian Branch of the RAS, Kemerovo, Russian Federation;

. WLn Nen, 4.6.H., 3aB. OTAENIOM pacTUTENbHbIX pecypcos, MHcTUTYT BoTaHukun AH Kutas, r. MekuH, Kutaii;

Shi Lei, Institute of Botanics of the Academy of Sciences of China, Beijing, China;

LUnwKUH AnekcaHap Wnbuu, K.T.H., npodeccop, akagemuk MAHIB, Bbiclias WKona TEXHOAOMMM M 3HepreTuku CaHKT-leTepbyprckoro
rocyAapcTBEHHOr0 YHUBEPCUTETA MPOMbILW/IEHHbIX TEXHONOMMIA U An3aiiHa, r. CaHKT-MNeTepepbypr, Poccuiickas Gepepaums;

Shishkin Aleksandr Il'ich, Higher School of Technology and Energy of the Saint Petersburg State Technological University of Plant Polymers, Saint
Petersburg, Russian Federation;

LLnwnosBa MapuHa AneKkcaHApPOBHa, K.6.H., aoueHT, Lkona negarornku. ®unnan ®rAoy BO «[JanbHeBOCTOUHbIN PpeaepanbHblit YyHUBEPCUTET»
B I. YCCypuiicKe, r. Yccypuiick, Poccuitickan ®epepaums;

Shishlova Marina Alexandrovna, School of Education, Far Eastern Federal University, Ussuriysk, Russian Federation;

Llyneiiko Buktopua BaagumoBsHa, ctyzeHT, YO «poaHEeHCKMI rocyHuBepcuTeT um. AHKM Kynanbi», r. FpoagHo, Pecnybaunka Benapycsb,

Shuleyko Viktoriya Vadimovna, Yanka Kupala State University of Grodno, Grodno, Republic of Belarus;

LLlepbakoBa Jllo60Bb PEAOPOBHA, K.X.H., AoueHT, PIEOY BO «CapaTOBCKMIA rOCYLAPCTBEHHbIN TEXHWUYECKUNA YHUBEPCUTET WMEHMU
lO0.A. TarapuHa», r. CapaTos, Poccuiickas ®epepaums;

Shcherbakova Lyubov Fyodorovna, Yuri Gagarin State Technical University of Saratov, Saratov, Russian Federation;
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MpuHATbIE COKpalleHus:
®re0Y BO — denepanbHoe rocyaapcteeHHoe bloaKeTHoe obpa3oBaTeibHOe yupeXKaeHue Bbiclero obpasoaHun
®rAOY BO — depepasibHOE rocyAapcTBeHHOe aBTOHOMHOe 0bpasoBaTesibHOE yupeaeHue BbiCcliero 06pasoBaHmns
O4Y BO — O6pasoBaTesibHOE HaCTHOE yUpeKaeHue Bbicluero o6pasoBaHmus
FBY ANO — locyaapcTBeHHOE BloaxKeTHOE yupeXKaeHre JoMNoHUTeIbHOro NnpodeccmoHanbHoro obpasoBaHus
®rb YH — degepanbHoe rocyaapctBeHHOE BloaKeTHOe yupexaeHne Hayku
®rb HY — desepanbHoe rocyaapctBeHHOE BIoAKEeTHOE HayYHOe yuperkaeHue
K.6.H. — KaHAMAAT BUONOTUYECKMX HAYK
K.r.H. — KaHanAaaT reorpadpuyeckmx Hayk
K.r-m.H — KaHOMAAT reoNoro — MMHEPanornyeckmx Hayk
K.n.H. — KaHAWAAT NeJarormyecknx Hayk;

K.B.H — KaHAMAAT BETEPUHAPHbIX HaYK

[.6.H. — LOKTOP 6MONOTMYECKUX HAYK

[A.r.H. — OKTOp reorpaduyeckmx HayK

[.mep. H— LOKTOP MeAULIMHCKMX HayK

[.CX.H. — OKTOP CEe/IbCKOXO3ANCTBEHHbIX HAYK;

Kao. — kadeapa

3aB.Kad. — 3aBeayownii Kadeapoi

C.H.C. = CTapLUMNI HAay4HbI/ COTPYAHUK

M.H.C. — MNa4LWNIA HaYYHbIN COTPYAHUK

B.H.C. — BeAyLLMi1 HAyYHbI/ COTPYAHMK

H.c. — Hay4HbIV COTPYAHWMK

CT. npen — cTapwuii npenogasaTenb

3aB. nab. — 3aBeayowmit nabopatopuei

PAH — Poccuiickan akagemus Hayk;

AH PT — Akagemus Hayk Pecny6ivku TaTapcTan;

FBY A0 — locyaapcTBeHHOe b6roAKeTHOe yupekaeHne 4onoaHUTeIbHOro obpasoBaHua
THBY — locyaapcTBeHHOE HaydHoe 6HoayKeTHoe yupexaeHne
TKY — locypapcTBeHHOe Ka3eHHoe yupexaeHue

HAH PA — HauuoHanbHasa akafemua Hayk pecnybanku Apmenus
THKO — lNocyaapcTBeHHaAs HEKOMMepYeCcKan opraHm3auma

214



HayyHoe nsnaHue

YPBO3KOCUCTEMDI:
MPOBJIEMbI N NMEPCNERTNBbI PA3BUTUA

C6opHMK maTepmanos
VI MexXayHapoaHON HayYHO-NPaKTUYECKON KOHbepeHUMH

(Mwwnm, 16 mapTta, 2018)

OTBeTCTBEHHbIW peaaKkTop
Onbra CepreesHa Kosnosuesa

TexHMuYecKkuni peaaktop, koppektop E.MN. fopoxoBa
MNeyatb T.I'. BepeHnknHa

3aka3 Ne 10 lNMoanucaHo B nevatb 12.03.2018
O6bem 24,994 ycn. neu. n.
Bymara odpceTtHana. Popmat 60x90/g Tupak 100 3Ks.
FapHuTypa «Times» Pusorpadms

Uspatenbcreo MwummcKkoro negarormyeckoro nHctutyta um. MN.MN. Epwosa
(dunmnana) TromeHcKOro rocyaapcTBeHHOro YHUBEPCUTETA
627750, TromeHcKas obnactb, r. Uwmm, yn. JleHuHa, 1



