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HNPEJUCJIOBHUE

Brrparomuiicss BKJIaJ B pa3BUTHE TEOPHH M MPAKTUKU MO COXpaHe-
HUIO, BOCCTAaHOBIICHUIO, UCII0JIb30BaHUIO dKocucTeM caenanu H.D . Peiimepc
u @.P.IItnnemapk. OHK 3a710XKWITH (GyHIAMEHTAIBHBIE OCHOBHI IS H3yde-
HUSI IPOOJIEM COXPAHEHHs, BOCCTAHOBJICHHS M WCIIOIb30BAHUS IPUPOJHON
CpEJIBL.

Wnen, npennoxennsie H.®.Pelimepcom u @.P.Iltunsmapkom, pas-
BHUBaJIHCh [IepMCKUM TroCyIapCTBEHHBIM HAIMOHAJIBHBIM HCCIEI0BATENb-
CKHM YHHBEPCUTETOM /IS U3yUEHHS aHTPOIIOTCHHON TpaHc(OopManuy mpu-
poaHoii cpenpl. Ha ocHOBe pa3paboTok ObLIM cO3/1aHBI IEPBBIC 3alIOBEIHU-
k1 Ha tepputopun Ilepmckoro kpas — «bacern», «Bumiepckuii», pazpado-
TaHa peruoHalibHasi cUCTeMa 0co00 OXpaHsSEMBIX MPHUPOAHBIX TEPPUTOPHIA,
MOSIBUIINCH TIEPBbIE MECTHbIE ceTH (Hampumep, B OKTOpbCKOM paiioHe U
r.Ilepmn).

[IpumeHeHre METO/OB, OCHOBAHHBIX Ha reorpaduueckux U reoxu-
MHUYECKHX TT0/IX0/1aX, O3BOJIMIO PACIINPUTh U YIIyONUTh NPEICTABICHHS O
TpaHc(opmanuy IPUPOIHON cpenbl. Bee OHM HOCAT XOPOIIO BBIPa)KEHHBIN
CpPEeIOOXpAaHHBIA XapakTep. MeToabl, METOOUKH U TEXHOJIOTMH OCTAIOTCS
aKTyaJIbHOM MPoOIeMON AJIsl CO3AaHMS TPUEMIIEMbIX HAyJHBIX KOMIIIEKCOB
110 MICCJICZIOBAHUIO AHTPOIIOTEHHOW M TEXHOTECHHOW TpaHC(OpMAIWHU IIpH-
pOIHOM cpensl.

I'eorpadus mo3BoISET BBOJUTH SKOCUCTEMHBIE ITPEACTABICHUS U HA
9TOi Ga3e MPOBOAWTH M3yueHHE MHPOOJIEeM MIPHUPOIONOJIB30BAHUS, HIPAET
pOJIb MHTETpaTopa KiacTepa 3KOIOTHYEeCKUX HuccnenoBanuil. CoBpeMeHHas
METOJIOJIOTHS U3yUSHHS Ha3eMHBIX AKOCHCTEM JOJDKHA BKJIIOYATh KOMILIEKC
reorpa)MuecKuX M DKOJOTHUECKHX METOJIOB, IMO3BOJISIONINI BBISBIISTH 3a-
KOHOMEPHOCTH NMPUPOTHO-aHTPOIIOTE€HHBIX POLIECCOB.

CoenuHeHne MOAXOJOB NPUPOAONOIB30BAaHUS, arpO’KOJIOTUH, Yp-
0aHOAKOJIOTUH, TIPHKJIATHOM SKOJIOTHH JIaeT BO3MOXHOCTH ITOJTyYHUTh HOBBIE
IIPEJCTAaBIEHNS KaK O MPOCTPAHCTBEHHO-BPEMEHHBIX, TAK U O CTPYKTYpHO-
(YHKIMOHANBHBIX 3aKOHOMEPHOCTSIX CYIIECTBOBAHHUS IPEOOPa3OBaHHBIX
TEPPUTOPUIN U aKBATOPUH.

CoBpeMeHHBIH COOPHUK BKIIIOYAET B ce0sl MaTepHaibl Mo 0c000 0X-
paHsIEeMBbIM MPUPOIHBIM TEPPUTOPHAM, IpoOIeMaM TOPOICKON 1 arpapHOH
Cpensl, BIMSHUIO TPOMBIIIEHHOCTH Ha OKPY/KAIOIIYIO Cpelly, a TaKKe CTa-
TbU, IOATOTOBJIEHHBIE HA MEXIYHApOAHOM JieTHEN mKoie «['eoskosornye-
ckne npoOnems [Iprypanbsa» ee CTyIeHTaMH U TIPETo1aBaTeIIMHU.

MeI B o4epeqHOi pa3 MPOBOJUM OTKPBITHI CEMHHAP MOJIOJBIX Y4e-
HBIX npakTHdeckn co Bceil EBpasum (o1 Tokmo no Oxcdopna). Xouercs
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HAJISSITBCS, YTO HAIlle COTBOPUYECTBO OyJET MHTEPECHBIM, IJIOAOTBOPHBIM H
MIPUHECET MOJIB3Y BCEM €T0 yYacTHHUKAM.

Yuacmuuxu u opeanuzamopvl wKoavl-cemunapa «AHmMponozeHHas
mpancoopmayus nPUpoOHoll cpedbly NPUSHAMETbHBL U 8bIPANCAIOM 01a20-
daprocme Poccutickomy @pondy ynoamenmanvhvix ucciedosanuil 3a oKa-
3AHHYIO HOMOUYb.

Cemunap npogodumcsi npu ¢punancogou noddepoicke PODHU npoexm
Ne 15-35-10338 mob_e.

C.A. By3makoB
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VIIK 502.2

IMPOBJIEMBI U TIPUMEPBI SKCIIEPUMEHTAJIBHOI'O
M3YYEHUSA AHTPOIIOTEHHOM TPAHC®OPMAIIAA
MPUPOJHOM CPEJBI 1 DKOCUCTEM

C.A. By3makoB
[lepmckuii rocy1apcTBEHHBII
HaIMOHAJIBHBIN HCCIIEe0BATEIbCKUN YHUBEPCUTET,
614990 r. Ilepms, yn. Bykupesa, 15
e-mail: lep@psu.ru

PaccmaTpuBaroTces mpo6aeMbl H3yUeHHsT aHTPOIIOTEHHON TPpaHC(hOPMALUK TIPUPOIHOM
cpezsl Ha OCHOBE JTa0OPaTOPHBIX SKCIIEPHMEHTOB. [IpUBOASTCS NPHMEpPEI BBIACICHHS yPOBHEH
3arps3HEeHHs U pa3paOOTKH MaTeMAaTHIECKOH MOJIEIIH.

Kiroueble cioBa: mpoOnema, NpUPOJHAs CPEAa, HSKOCHCTEMa, AaHTPOIOICHHAs
TpaHchopMaIys, ypOBEHb 3arpsi3HeHHUs, Ba3a TpaHcHOpMAaLHU, MOJENb.

IMpuponHas cpena, okpyXaromias YeJIOBEKa, PacCMaTPUBAETCS Kak
KOMIUIEKC (haKTOpOB E€CTECTBEHHOTO WJIHM IPUPOIHO-aHTPOIIOTEHHOTO
MIPOUCXOXKAEHUA (T. €. WMEIOIIHEe CBOMCTBA caMoIloAepKaHus 0Oe3
TIOCTOSTHHBIX BO3JICHCTBHI CO CTOPOHBI YEJIOBEKA), MPSIMO WJIN KOCBEHHO,
BIMSIOIINE Ha OTACIBHOTO YENIOBEKAa MM BCE YEIOBEUECTBO. MoryT
BBIJCIATh  a0MOTHYECKHe, OWOTHYECKHE W aHTPOINOTrEHHbBIC;  HIIH
¢usnyeckue, XUMHYECKHE M OHOJIOTMYECKHE, WIH DHEpreTHYecKoe
COCTOSTHHE CpeJlbl, XHMHYECKUI ¥ TUHAMHYECKUH XapakTep atMocgepsl U
rugpocoepsl; (QU3NUECKHH, XUMHYECKMH W MEXaHHYEeCKUH Xapakrep
MTOBEPXHOCTH 3€MIIM; COCTAaB OMONIOTHYECKOI YaCTH SKOJIOTHIECKUX CHCTEM
(pacTHTENFHOCTH, JKUBOTHOTO W MHKPOOHOTO HAceleHHs, TIPHOOB);
nanamadros u ux coueranuit [10].

OcBoeHHast 4acTh CYIIN 3eMJIM 3aMETHO IPeoOpa3oBaHa YeIOBEKOM
11t cBOMX HYXJ. OcTaBmascs 0Nsl COCTaBISIET MPUPOTHYIO Cpey >KH3HH.
Hamo ormernth, YTO IUIONIaJh KOCBEHHOTO BO3JEHCTBHS —ceifuac
MIPaKTUYECKH paBHA BCEl MOBEPXHOCTH I1aHeThl. [lnomane miaanerst 510,2
MJTH KM2, B ToM unciie okeaHos 361,1 mua kM2 (70,8%) u cymm 149,1 mun
kM2 (29,2%). U3 mnomamu cymm 48051 840 km2 (okorno 1/3) ne HecyT
BUJIMMBIX CJIEJIOB MNpPEObIBAHUS 4ENOBEKa, B TOM 4YHCIe B AHTapKTHIC
noutu 100%, CeBepHoit Amepuke — 37,5, ABcrpanuu u Okeannun — 27,9,
Adpuke — 27,5, IOxnoit Amepuxke — 20,8, Asun — 13,6, B EBpornie 2,8%
cymid. B OCHOBHOM MaloOnpuroiHele s JKU3HU palioHbl ¢
SKCTPEMANILHBIMH JIJISI YEJIOBEKa YCIOBHSIMU cyliecTBOBaHMs [1].

© Bysmaxkos C.A., 2015
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KBazunpuponas cpega — 3T0 TpaHchHOpMaIK IIPUPOTHON CPEIIBL,
HCKYCCTBEHHO MpeoOpa3OBaHHBIC JIIOABMH W XapaKTEPHO OTCYTCTBUS
caMmornoanepkanus (T. €. MOCTENECHHO pa3pyIlaronecs 0e3 MOCTOSHHOTO
pEeTyIHpOBaHMS CO  CTOPOHBI  YENOBEKAa): TAaxXOTHBIE M  HHBIE
mpeoOpa3oBaHHBIE  YEJIOBEKOM  yroAbsi;  KYJbTYpHBIE  JIaHAMIAQTHI,
TPYHTOBBIC IOPOTH; BHEIIHEEC NMPOCTPAHCTBO HACEICHHBIX MECT; 3EJICHBIC
HacaxJeHus. Bece 3T 00pa3oBaHMs MMEIOT NPHPOIHOE MPOHUCXOXKACHHE,
NIPEACTAaBISIIOT cO0OW W3MEHEHHYIO NPHPOJHYIO Cpely M HE SBISIOTCS
UCKJIIOUUTENPHO HCKYCCTBEHHBIMM, HE CYIIECTBYIOIIUMH B IIPUPOJE.
Pacmipenne TeppuTopuil «BTOpOW TpHPOAB» TpeOyeT Bce OOIBLIMX
ycunuid mo ee mojnmepxkanuio. llonmepikaHue 3KOJIOrMYecKoro OajaHca
Tpebyer ONTUMAIILHOTO IIPOCTPAHCTBEHHOTO, BPEMEHHOTO u
(YHKIIMOHAIEHOTO COOTHOIICHNUS TPUPOIHON M KBa3UIIPUPOAHON Cper.

UYenoBek MHTEHCHBHEE M SKCTEHCHBHEE, YEM JPYTHE OPraHH3MBI,
MIBITACTCS M3MEHATh (QU3MUIECKUE, XMMHUUCCKHE U ONOJIOTHYECKUE YCIIOBUS
cpembl IS YAOBICTBOPEHMS CBOMX pa3sHOOOpa3sHBIX IOTPEOHOCTEH.
Pazpymaercst cpena  oOMTaHUS — pacTeHWH, JKMBOTHBIX, TI'PHOOB,
(u3HONIOrMYeCKH HEOOX0aUMast I HAIIETO CYIIECTBOBAHUS, HAPYyIIAIOTCS
TCOXUMHNYCCKUE KPYTOBOPOTHI BEUICCTB. COOTBeTCTBeHHO, CTpEMACH BCEMU
CpPEeICTBAMU CHHU3UTh YPOBEHb 3arps3HEHUS, YEJIOBEK JMJOJDKEH Takke
COXPaHSATh LEIOCTHOCTh OHOC(EPHI KaK CUCTEMBI KHU3HE00ECIICUSHNUSI.

K aprempupomHoil cpene OTHOCHUTCA BeCh HCKYCCTBEHHBIH MHUP,
CO3/1aHHBI YeIOBEKOM, HE MMEIOIINH aHAJIOTOB B €CTECTBEHHOHN IpUpoIe U
0e3 HeNpepbpIBHOTO OOHOBICHMS HAYMHAIOMIMK  pa3pyliaTbes. OTO
peoOpa30BaHHOE YEJIOBEKOM BELIECTBO HE BXOJSIIEE B ECTECTBEHHBIC
reoXMMUYecKne NuKiIbl. K Tak HaspiBaeMOi «TpeTbed HpUpoJe» MOXKHO
oTHecTH achanbT M OETOH COBPEMEHHBIX T'OPOJOB, BHYTpPECHHEE
MIPOCTPAHCTBO MECT JKM3HM M PaOOTHI, TPAHCIIOPTA M MPEANIPUITHH chepbl
oOCITyXKMBaHWSA;  TEXHOJOTHYECKOe  O00OpyJOBaHWE;  TPAHCHOPTHHIE
oObekTh; Mebenp W napyrue Bemu. Ceifuac 4enoBeka OKpyXaeT
aprenpuponHas cpena. OHa MOXKET CHUXKATh OTPHLATEIbHOE BO3AEHCTBUE
MIPUPOIHOI cpedpl (yaydmaeT MHKPOKIMMAT), & MOXET M CYIIECTBEHHO
yXyIIIaTeh W3-3a 3arps3HeHus, gerpagannu. CpaBHEHHE «IIPHUPOJIHOTO
ONITUMyMa» C KBasUIPUPOIHBIMM M apTENPUPOAHBIMHU IapaMeTpaMu
IIO3BOJIIET OIPEACIATh HaIPaBICHUS PETYJIUPOBAHUS OKPYXKAIOLIETO
YeNI0BEKa CPebl.

CymecTtByer  OOBEKTHBHOE  IIPOTUBOpEYHME:  4YeM  OoJblie
pacmmpsieTcss U CTaHOBUTCS OJaroycTpoeHHee apTeNpUpOJHas cpela, TeM
Ooubllie pecypcoB TpeOyeTcst OT NMPUPOAHON Cpeabl U TeM OOJIbIle yrpo3
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TOrO, 4YTO TpHpoAHAas cpexa OydeT paspymieHa Kak —CHCTEMaA
KHU3HE0OECTICUCHUSL.

[Tomy4yeHHBIC SKCTIEpUMEHTANBHBIC TaHHBIE [2,3, 17-20], pe3ynpTaTs
TOJNIEBBIX oOcieoBanmii [2,4,16], aHanu3 nuTepaTypHBIX UCTOYHUKOB [1,5-
15] mo3BONSIIOT oOmMHCATh pa3WYHBIE OCOOCHHOCTH AHTPOIIOTEHHOM
TpaHc(opManuy MPUPOIHON CPEbl X IKOCHCTEM.

B cymiecTByromeM B COBPEMEHHBIX aBTOTPOQHBIX HKOCHUCTEMAX
TUIE OMOT€OXMMHUYECKOro OOMEHa Y4YacTBYIOT aBTOTPO(OB-NIPOAYLEHTHI,
reTepoTPO(BI-KOHCYMEHTBI, TeTepOTPOdBI-peayeHThl (canpoTpodsl) u
ouororr.

I[lo pesymbraTaM OKCIIEPUMEHTOB  CTAHOBUTCS  BO3MOXKHBIM
JIOCTaTOYHO JOCTOBEPHOE OIpEe/ieHHe OCHOBHBIX HampaBieHud, ¢a3
TEXHOTEHHOH TpaHChopManuu »KocucTeM. Ilom ¢a3oi TeXHOTeHHOH
TpaHc(opManuy MOHUMAETCSI OTHO M3 KaYE€CTBEHHO Pa3IMYHBIX COCTOSHHUN
N3MEHSIOMIEHCS 3KOCHCTEMBI, OTIHYAromeecss 0coboi XapaKTepHCTHKOM
ouotona, QpyHKIMOHANBHBEIX Tpymn O6moThl. Kaxknas ¢asza Tpancopmanun
CO3JaeT KOMIUIEKC YCJIOBMH IJsl peaju3aluy cieayrouleil 3a Hei. D10
JIOJDKHO TIPUBOJHTH K (PYHKIHMOHAIBHOM Pa3HOKAYECTBEHHOCTH COCTOSTHHN
U HEOOXOJMMOCTH MOCIIEIOBATENILHOTO UX MPOXOKACHUS B ONPEACICHHOM
00paTUMOM TIOpsKE.

AHanu3 pe3yabTaToB OMOTECTUPOBAHUS TIOKA3bIBAET, YTO, HECMOTPSI
Ha NMPUMEHEHHE HECKOJIBKO OTJIMYAIOIIUXCS IPYr OT ApYra MOJUIIOTAHTOB,
pa3MuHBIX BHUJIOB CyOcTpaTa HaONIOJAlOTCsl OJHOOOpa3HbIE OTBETHBIC
peaknuy OMOTHI M N3MEHEHUH OMOTOMOB.

Yactp (U3MKO-XUMHUYECKHUX CBOMCTB (COOTHOWIGHHWE yrilepoja M
azora) Hedresarps3HEHHOro cyOcTpaTa W3MEHsETCS, NPaKTHYEeCKH, B
NpsSMOH  3aBUCHMOCTH ~ OT  KOJMYECTBAa  IIOCTYIHUBIIMX  HE(TH.
YBenuuuBaeTcs cojepikaHhe HePTEHNpOJyKTOB, COOTHOIIECHHUE yIiiepoja U
azora. /[lpyrue cCBOHCTBA MOYBBI HMMEIOT OoOJee CIIOXKHYI JAWHAMHUKY
U3MCHYHBOCTH. KaHI/IHHﬂpHaH BJIArOCMKOCTb, Pa3BUTHUE paCTEHI/Iﬁ T1I04B IpH
MaJIBIX 103aX 3arpsA3HCHUs CBUACTCILCTBYCT 06 YJAy4dli€HUuUu BOJHO-
BO3YIIHBIX CBOMCTB (YBEIMYCHUU TUAPO- adpOodMILHOCTH) cyocTpara. Ha
MOCNIEAYIOIEM YBEIIMUSHUH J103  aOWOTHYecKash cpela IPaKTHYeCKH
OJTHOHATIPABJICHHO W3MEHAETCS (YyBEIMYEHHE THUOpPO-, adpodoOHOCTH) B
COOTBCTCTBHU C BHCIIIHUM BOS}IGﬁCTBHCM.

KuzHenesTenbHOCTh MUKPOOPIaHU3MOB 00Jiee CII0XKHO 3aBHCUT OT
JI03bI TIOJUTIOTAHTOB. ['eTepoTpodbI-peayeHTHl OpPraHNYecKOro BellecTBa
Ha TIEpBOHAYAIBHBIE BO3AEHCTBUS pEarupyroT IOJIOKHUTEIBHO; 3aTeM
HACTyIaeT MEepUOJ OTCYTCTBUSI OTBETHOW PEaKIMH, IIPU BBHICOKOM YpPOBHE
MeTaboJIM3Ma  MHKpPOOPTaHM3MOB; NpH  elie OOoJbIIeM KOJMYECTBE
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He(TEenpOayKTOB HacTyIaeT CHIDKEHHE KHU3HEACATCITHHOCTH
MHKPOOOIIeH03a (BIDIOTH IO MTOTHOTO TPEKPALICHIS).

PacTeHnss MONMOXWUTENBHO WJIM HEWTPAIBHO PEArHpyIOT JIMIIb Ha
caMmble HE3HAUMTENbHBIC N03bI HedTu. [IpM yBEeIMYEHWHM KOHLIEHTPALUH
MOJUTIOTAHTa HAYMHACTCSA CHIDKCHHE JKH3HEICSTENFHOCTH aBTOTPO(OB-
MPOXYLECHTOB, BBIPAXKAIOIIEECS B PA3HOKAYECTBEHHBIX COCTOSHUSAX: OT
3aTpyAHEHUH B POCTE 10 MPEKPAIEHUs CYIIECTBOBAHUS.

W30pITOuHOE TOCTyIUIEHHE HE(PTH W3MEHSET BOJHO-BO3JYIIHbIC
YCJIOBHUSI MOYBEHHOTo cyoOcrtpaTa. [loTpebiieHne OpraHuKH aKTHBU3UPYET
canpouTHBIE ¥ HE(PTEOKHCISIONNE MHKPOOPTAHU3MBI, B PE3YJIbTAaTe HX
KHM3HE/ICATEIBHOCTh CIIOCOOCTBYET PAa3BUTHIO aHa’pPOOHBIX  YCIOBHH,
KOTOpBIE YTHETAIOT U pacteHust. Dopmupyercsi paBHOBeCHast canpoTpodHast
skocucteMa. CKOpPOCTh YTHIM3AIMM HE(PTENPOMYKTOB 3aBUCHT OT
00ecrieueHHOCTH BJIAarod M BO3AyXoM. IIpy ONTHMalbHOM COAEpKaHUH
OpraHWKH OHa IIepecTacT OBITh JIUMHUTHPYIOIIUM (aKTOPOM, TAKHMH
(hakTOpaMM CTaHOBSTCS YHHBEpPCAJIbHbBIE, HO MaJOJOCTYNHBIC B YCIIOBHSAX
HEe(TAHOTO 3arpsA3HEHUS BIara U BO3AYyX.

OKCIEepUMEHTAIBHBIC IaHHBIC IO3BOJITIOT BBIJECIHTH OCHOBHBIC
T€03KOJIOTMYECKUE YPOBHH 3arps3HEHHs] HEPTHIO MO0 U3MEHEHUIO CBOWCTB
OMOTOIA U PEaKI[UU OHOTHI.

@DOHOBBIM ypoBeHb. 3arps3HEHHE OTCYTCTBYeT. buoTom 30HaneH.
Conepxanne HedTempoayktoB no 0,11 1/kr. Hwuskass YUCICHHOCTH
canpoTpo@oB ¥ HEPTEOKHUCISIOUIMNX MHUKPOOPraHU3MOB (COOTHOIIECHHE
10:1-1:1). CbanancupoBaHHAS aBTOTPOQHAS IKOCHUCTEMA.

[epBrrit ypoBenb: moza 3arpsizHerus 0,8-1 r HedTH Ha KT MOYBEHI.
VYBenuunBaeTcs 00€CIIe4eHHOCTh OPTaHUKOM, KaImUIIPHas eMKOCTh MOYB
JUISL BO3AyXa W BIard, BpeMs QUIbTPalK W BIWUTHIBAHUS BIIard. Y CIOBHS
JUISL PacTeHUH ONTHMallbHble. PacTeHMs] M3HAYallbHO IMOBBIMIAIOT, A 3aTeM
CHIXaOT obmmii Bec a0 ¢QoHOBOro. YucieHHOCTH campoTpodoB U
HE(TCOKUCIIAIONINX ~ MHUKPOOPTaHM3MOB  TOBBImIaercs. OnruManbHas
aBTOTpO(HAsI IKOCHUCTEMA.

Bropo#t ypoBeHb: mo3a 3arps3HeHus 1o 15 1. Kammmnsgpras
BJIATOEMKOCTh yBEIMYMBACTCA JOCTHras MaKCHUMyMa. YBEIHYHBAETCS
BpeMs (QMIbTpalMy M BIUTHIBAHMS BIAard. B menom yXyamraioTcsi yCIOBHUS
Pa3BUTHSI pacTeHUH M3-3a YPE3MEPHOTO KANIUIAPHOTO MepeyBIasKHEHHS.
Bospacraer obecriedeHHOCTh OpraHukoil. UMcCiIeHHOCTh canpopuTOB |
HE(TCOKUCIIMIOMUX  MHUKPOOPTraHW3MOB  TIOBBIIAECTCS.  YTHETEHHas
aBTOTpO(HAs IKOCHUCTEMA.

Tperuil yposens: 3arpsisHenue 15-21 r. KanumispHas eMKOCTb OYB
yMeHbIIaeTcs 10 GOHOBOTO YpOBHS. YBEIWYHMBAECTCS BpeMs GMIbTpanuu 1

16



BIUTBIBAHUS BIAard. YCIOBUS JUI DPa3BUTHA 30HANBHBIX PAacTECHHI
OTpHIIATENbHBIC. VYBennunBaeTcs 00ecreueHHOCTh OPTaHHUKOM.
YuncneHHOCTh canpoTpooB M HEYTEOKUCISIONNX MHKPOOPTaHM3MOB
MIOBBIIIAETCA. YTHETEHHAs aBTOTPO(HAS SKOCHCTEMA.

UYerBepThlil ypoBeHb: 3arps3Henue 21-32 r. KanumisipHas eMKOCTh
MOYB yMEHBIIACTCSA. YBEIMYMBACTCS BpeMs (DMIBTpalWU W BIUTHIBAHUS
Biaru.  Pa3BuBarorcst  aHa’poOHble W ruapodoOHBIE  YCIIOBHS.
OtpunarensHele YCIOBUS g pa3BUTUSL pacTeHHil. [lanee Bo3pacTaeT
00ecre4eHHOCTD OpTraHUKOM. YucaeHHOCTh canpo(uToB u
HE(TECOKUCIMIOMNX ~ MHKPOOPraHU3MOB  MoOBbImaercs. OnTuMmaibHas
canporpodHas 3KocucTeMa.

IIateiit  ypoBeHb: 3arps3Henue 32 —50r. Pe3ko Bo3pacraer
obpazoBanue  3,4-Ocm3mmpena. CyOctpaT  mpuoOpeTaeT  CBOWCTBa
TOKCHYHOCTH. KanmnmmisipHass eMKOCTh II0YB yMEHbBIIAETCS. Y BEIHINBACTCS
BpeMs (pMIbTpalMy W BIHUTHIBAHMS BIArd. Y CIOBHSA Pe3KO OTPHIATEIbHBIC
JUIL  PasBUTHA 30HAINBHBIX pacTeHHH. OOecIe4eHHOCTh OpraHUKOH
yBenmuuBeTcs.  UHCIEHHOCTh  campo(UTOB M HE(PTEOKUCITIOIUX
MHKpPOOPTaHU3MOB MaKCHMaJIbHA. OnrtumanbHas paBHOBECHAs
canporpodHas s3KocucTeMa.

[lectoit ypoBens: 3arpsszHerue 50 — 91r. OnacHOCTh NpeACTaBIseT
oOpazoBanue 3,4- Oen3nupeHa. KanwuispHas eMKOCTb MOYB yMEHBLIAETCS.
Bpemsi BnuThiBaHMS M (QUIBTpaUMH BOJBI 4Yepe3 IOYBY JOCTHUIaeT
MakcumyMma. Jlnsi pa3BUTHs PAacTeHUH OYEHb OTPHUIATEIbHBIC YCIOBHSI.
UncneHHOCTh  canpoUTOB M HEPTEOKHCISIONIMNX MHKPOOPTaHM3MOB
CHI)KaeTcs, HO ocraercsi Beille (oHOBOro. OnTHManbHas canpoTpodHas
9KOCHUCTEMA.

CenpMmoil ypoBeHb: 3arpsizHeHue 91-150 r. Bpems BnuTbIBaHUA U
¢GUIbTpalMK BOABI Yepe3 I0YBY Ppe3KO0 yMeHbIIaTcs. A3podoOHbIe H
ruapodoOHbie  ycrmoBusi. CBOHCTBA OCTpOW TOKCHYHOCTH cyOcTpara
CHIDKAIOTCSL. YucneHnocts  canpo@uToB M HEDTEOKHCISIOUIMX
MHUKPOOPTaHM3MOB ~CHMXAeTcs N0 (OHOBOro ypoBHs. bnmskas k
ONTHMAIILHOU canmpoTpodHas sSKocucTema.

Bocemoit yposens: 3arpssaenue 150-300 r. CyGerpar cTaHOBHTCS
TOKCHYHBIM.  YHCIEHHOCTh  campouTOB M HE(PTEOKUCITIOIINX
MHUKpPOOPTraHU3MOB HMKe (DOHOBOTO ypOBHs. YTHETeHHas canpoTpodHas
9KOCUCTEMA.

HeBsateiii ypoBeHb: 3arpsisHeHue 300 r u Bblme. AKTUBHOCTh
MHUKPOOPTaHM3MOB TIPAKTHYECKH OTCYTCTByeT. PacTeHus He MOryT
pasBuBaThca. TokcwyHbBIH cyOctpar. OOBIYHO HM3KMH ypoBeHb 3,4-
OeH3nupeHa. AOHOTeHHbIH cyOCcTpaT (3KOCHCTEMA).
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Brinenenue ypoBHER TEXHOTEHHOTO BO3AECUCTBUA NPU 3arpsi3HEHUHU
HE(TBIO MO3BOJIIET THUIM3HPOBATh IMPEACTABICHUS O TpaHCchopmannuu
sKocucTeMbl. [loka3aHa NMPUHOMMHANBHAS CXEMa TakKod TpaHC(HOPMAIHH.
I[pu mocrtymiennn HedTH B (OHOBYIO 30HaNBbHYIO SKocuctemy (Eg) B
3aBUCHMOCTH OT KOJMYECTBA MOJUIIOTAHTA OHA MOXET IETPagupoBaTh N0
ONTUMAIIFHON aBTOTpo¢HOH 3KocucTteMbl (E;), yrHeTeHHOH aBTOTpOGHON
(E,), nepaBHoBecHoit campotpodHoii (E3), paBHOBecHO# oONTHMaILHOM
camporpodHoit (E,), HepaBHOBecHO# campotpodHoit (Es), yraHeTeHHOM
canporpodHoit (Eg).

BonHo-du3nueckue cBoiicTBa OMOTONA 3MEHSIOTCSI OT 30HAIBHOM
HOPMBI  JI0 OKCTPEMAaJbHBIX, YTO BBIp@KaeTcs B  KallWISIPHOM,
MOBEPXHOCTHOM  MEPEYBIAXKHEHHUAX, a TNpH OONBIINX  BEJIWYMHAX
MPONUTHIBAHUS TPYHTa HE(PTHIO NPHBOAWUT K 3aCyIUIMBBIM YCIOBHSM.
[TosToMy BOCCTaHOBICHHE SKOCHCTEMBI MOXET MPOUCXOIWTH  IIO
soHanmpHOMY psany (E¢ — Eg) um asonameHOMYy (mo E,; - E,), mpu stom
BEPOSITHOCTH IIEPEX0/ia B a30HAIBHBIH Psii BOCCTAHOBIJICHMS BO3PACTACT C
YBEJIMYCHNEM KOHIEHTPAUMK HE(PTENPOAYKTOB M HX aKKyMyJsiued B
cyOcTpaTe 1o Mepe Iepexosa B epeyBIaXHeHHbIH pexnM (E, u nanee).

VYCrnemHocTh BOCCTAHOBJICHHUSI B 30HAIBHOM psily OIpPEIessieTCs
CKOPOCTBIO  (PM3MKO-XMMHUYECKOTO pa3pylIeHHs, Jera3alud, BBIHOCOM
HedTH, yIbTpaduoICTOBOM JECTPYKIIUH, MUKPOOHOJIIOTHYECKUM
paspylIeHHEM.

CroeHne 3KOCUCTEMBI - IMHAMHIUYecKui npouecc. Ero dopmupyrot
BU/IBI, JTOMOJHSIOIINE APYT JPYyTra W COOTBETCTBYIOUIME YCIIOBHUSIM CPEIBI.
Ha JKU3HETPUTOTHOM cybcTpate O6uotnueckue coob1ecTBa
TIOCIJIEI0BATENILHO (POPMHUPYIOT 3aKOHOMEPHBIN PsIZ COCTOSTHHIA.

Kaxaprit aTan TpancopMalvy roTOBUT OHOTOII AJIs1 BOSHUKHOBEHUS
nocieayromero. Pa3BUTHE KOMIIOHEHTa SKOCHCTEMBI - MPEINOCHUIKA
YCIIEITHOTO Pa3BUTHS U CaMOPETyJSIIMU JPYTHX 3JIeMeHToB. bruora B xone
caMoperyJsiiid M B3aMMOZEHUCTBUST C aOHOTHYEeCKUMH  (haKkTOpamu
MOJIJIEP)KUBACT CPEJy KHU3HHU, IPUTOJHYIO JJIsl ee pa3BuTus. [Ipu BHeIHeM
BO3/ICIICTBUH, BBIBOJSILEM CHCTEMY K3 YCTOWYHMBOIO DPAaBHOBECHS, 3TO
COCTOSTHME CMEIAeTCsl B TOM HAaIlpaBIEHHH, INPH KOTOpOM 3ddekT
BHEITHETO BO3JACUCTBUS ocnadisieTcs. TpaHchopMaIuio 1Mo HaIpaBIEHUIO
H3MEHEHHH, TIPEeXK/Ie BCEro, HEOOX0ANMO Pa3eNiTh Ha IEerPaJalldOHHYIO 1
BOCCTaHOBHTEILHYIO.

[To M3MeHEeHNI0 KOMIIOHEHTOB OMOTHI MOTYT BBLIENSATHCS OCHOBHBIE
COCTOSIHHSI - aBTOTpOdHas, rerepoTpodHas, canporpodHas u abHoreHHas
¢da3pl TpaHc(hOpMalMK, KOTOpHIE OIPEAEIAIOTCS B 3aBUCHUMOCTH OT
MOIIHOCTH, CHENM(UKH HCTOYHMKA TEXHOT€HHOTO BO3JICHCTBHA U
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YCTOHYMBOCTH  aBTOTPOGHBIX, TeTePOTPOPHBIX H  CampOTPO(HBIX
3JIEMEHTOB.

IIpy  He3HAUUTENBLHOM  BO3ACUCTBHM, HE  IPEBBILIAIOLIEM
YCTOWYHMBOCTh PACTEHUH, COXpaHACTCS aBTOTPO(HAs 3SKOCHCTEMa, HO
HECKOJIBKO aKTHBH3HMPYETCS! ACATEIBHOCTh MUKPOOPTaHN3MOB (BO3MOXKHO
1 TeTepoTPO(HOB-KOHCYMEHTOB).

Ecnmu  TexHOreHHoe BO3AEHCTBHE MPEBBIIAET  YCTOHMUMBOCTH
(DOTOCHHTE3NPYIOIINX OPraHM3MOB, BOSHUKAET CalpoTpodHast SKOCHCTEMA.
CanpoTpo(dbl CyIIECTBYIOT 32 CYET TEXHOT'€HHOT'O [TOTOKA BEIIECTBA.

AOunoreHHas cTauusi XapaKTepH3yeTcsl TeM, UTO KHU3HENEATEIbHOCTD
pacteHuii, canpoTpodoOB-peIyLEHTOB B  pe3yjibTaTe IOCTYIUICHHS
TCXHOI'CHHOI'O nin U3BATHA MMpUPOJHOTO BCIICCTBA HCBO3MO>Ha.
Brornueckoe co0OIMIECTBO 3KOCHCTEMBI IIOJHOCTBIO paspymieHo. Myt
IIPOLIECCHl BOCCTAHOBIICHUS Cpedbl OOMTAHMA 3a CUET BIMSHUS BHCIIHHX:
COCENHMX ¢ 3aHUMAIOIIUX OoJiee BBICOKHE HEPAPXUUECKHE YPOBHHU
9KOCHCTEM.

ITo BpeMeHHBIM XapaKTEpPUCTHKAM B TpPaHC(HOPMAIMH SKOCHCTEM
BBIJCNIMM OTHOCHUTEIBHO OOpaTHMble 30HANBHOTO psia W3MEHEHHS,
U3MCHCHHSA COIIOCTAaBUMBIE CO BPEMEHEM OKCILTyaTallun MeCTOpO)KHeHHﬁ,
n3MeHEeHHs] HeoOpaTHMBbIe a30HAIBHOTO PsAa.

Hcxonnplid  3arpsA3HUATENh MPU  BOCCTAHOBIEHUU paspyllaeTcs,
MHUIDUPYET M  JECNOHUPYETCSA, HO aKKyMyJIANHUs IPOAYKTOB  €ro
6I/IFCOXI/IMI/I‘-IeCKOI‘O HU3MCHCHHsS, B TOM YHCJIC TOKCHYHBIX, BCCbMa
BEPOSITHA.

DKocucTeMa NpH CHATHM aHTPOIIOT€HHOM Harpy3Kd CTPEMHTCS K
JOCTHKEHHIO OSKOJIOTMYECKOTO PaBHOBECHS] WM aBTOTPO(GHOH (ha3sl.
KauecTBo cpenmpl TeppuUTOpHH, MOXHO ONPENENUTh 110  CTEIEHH
3aBEpPUIEHHOCTH TpaHC(OpMAIHii BOCCTAHOBUTEIHLHOTO HarpaBieHus. Yem
Gosiee pa3BUTHI reTepoTpodHBIE, canpoTpodHbIE N a0HOTEHHBIE U3MEHEHN S,
TeM CyLIECTBEHHEH HapYIIEHHOCTh OKOCHCTEM  PaccMaTpHBAaEMOro
IIPOCTPAHCTBA.

Htorm pe3ynbTaTOB AKCHEPHUMEHTOB MO3BOJIIIOT  ONpPENENUTh
OCHOBHBIE COCTOSIHMSI OHMOTHYECKOIO0 KOMIIOHEHTA Ipu  TEXHOTCHHOM
BO3)IeﬁCTBHPI. (DaKTop MOXET OBITh CBSI3aH C M3BATHEM M BHECEHHEM
KaKoro-1mbo BemecTBa, JOCTYIHOCTBIO MITH HE JOCTYITHOCTHIO SHEPTUH, HO
OH MOJET MU3MEHATHCS OT HyiA ((POHOBOE COCTOSHHE) 10 MaKCHMalbHOTO
3HaueHHWs . B oTcyrcTBMM BoO3zmeHcTBUS OMOTa HaxoAWTCS B (DOHOBOM
COCTOSIHUU.

TexHOoreHHBI (aKTOp B 3aBUCHMOCTH OT BEJIMYMHBI MOXXET OBITH
ONTHMAIBHBIM U ITIECCHMAJIBHBIM, B  LEJIOM OH  YBEJIMYUBACT
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ACTPEMaNbHOCTh  YCIOBHHM  cymecTBoBaHHs  (OmoTOIA) OHOTEI.
OntuManbHBlE 3HAYCHHS MOTYT OBITh Kak MHHHMAalbHBIMH, TaK H
MakcuManbHbIMH. IleccuManbHble k€  HAOMIOJAIOTCS  TONBKO  IPH
MaKCHMallbHOH  BENMYMHE TEeXHOTeHHoro (¢akropa. Kpome Toro,
CYIIECTBYET COCTOSHHE PAaBHOBECHOTO ONTHUMYMa, T.€. COCTOSIHHS, IPH
KOTOPOM H3MEHEHHE BO3ACHCTBHS (haKTOpa HECYNICCTBEHHO BIHAET Ha
ouoTy.

[TonxyueHHsle  pe3ynbTaThl  MO3BOJIIIOT — PACIIMPUTH  3aKOH
tonepanTHoctn lllendopna Ha ypOBHHM OHOTHYECKHMX KOMIIOHEHTOB W
9KOCHUCTEMBI B IeJIOM. B mpukiamHoM IulaHe peakuust OWOTHI Ha
TEXHOTE€HHBIH (akTop raeT 0ObeKTHBHOE 00OCHOBaHME JJIsl pa3paboTKu U
BBCJACHHS OKOJOT'MYECKUX HOPMATHUBOB.

JlaHHBIE 3KCHEPUMEHTOB N0 OHOTECTHPOBAHWIO TMO3BOJIMIN TAKXKE
MIOCTPOUTH SMIIMPUYECKYI0 MAaTeMaTH4eCcKylo MoJeib[44], OMICHIBAIOIIYIO
3aBUCHMOCTh BECa pACTCHHH IIIEHHWIBI M KOJHYECTBA BBIACICHHOTO
YIJIEKHCIIOTO  Tra3a  OT  BENMYMHBI ~ OCTATOYHOTO  COJCPKaHMS
He(TEePOIYKTOB B ITOYBE:

e -
1

rne Y — Bec pacTeHWil MO0 BBIAEIEHHOTO YIJIEKHCIIOrO Tras3a
IIPYU COJIEP)KaHMH OCTATOYHBIX HETENPOJYKTOB B TOYBE, paBHOM X ;

Ymex — MaKCHMaIBHOE 3Ha4eHwe rmapamerpa Y ;

Xmax — 3HauEHHE MapameTpa X, COOTBETCTBYFOIIEeE 3HAYCHHIO Y = Yy

Xend — 3HaYCHHWE Mapamerpa X, COOTBETCTBYFoIIee 3HaYCHIIO Y = Yeng=0;

Xin — ¢oHOBOE (MCXOIHOE) coneprKaHrie He(hTEPOIYKTOB B IIOYBE;

Yion — (OHOBBII (KOHTPOIBHEIN) Bec pactermid ;00 CO, pu X = Xy ;

n — TIOKa3aTelth CTETeHH, BIUsoIuii Ha hopmy kprBoit Y(X) ;

V  — mapamerp, XapaKTepH3yIOIIIHii CKOPOCTH CHIKEHHs KprBoit Y(X).

Hns cnyuasi, korna ¢yHKuss Y COOTBETCTBOBAJIA BECY pacTEHUI
MIIeHUIB!, mapameTp V mpuHUMancs paBHBIM V = Vi, ¥ BBIUUCISIICS U3
YCIIOBHSL TIpOXOXKAeHHs Tpaduka ¢yHkipm (1) depe3 HadanbHYIO TOUYKY
(xfon yonn) :




[Mapametrper  ¢opmynsr (1), 3amaromme KOOPIUHATBI — TOYEK
MakcuMyMa QYHKIHA (Xnax » Ymax) B €€ MAHEMYMA (Xeng , 0), MOTYT GBITH
OTpENeNeHbl  OMBITHBIM IyTeM. Tlorja 3HaYeHHEe EIUHCTBEHHOTO
HEM3BECTHOTO — IIOKA3aTellsl CTENEeHH N JITKO HAaXOAWTCS IO YCIOBHUIO
HAWTydIied  ammpoKCHMMAaldM —ONBITHBIX —JaHHBIX KpuBoir  Y(X). B
OOJBIIMHCTBE CIy4aeB AJIS STHX ITapaMeTpoB OBLUIM W3BECTHHI TOJBKO WX
IpeJebHO BO3MOXKHBIE 3HaueHHsA. JII1 HaXOXKJACHHA ONTHMANbHBIX
3HaUYeHUH TapaMeTpoB Xend ; N, Ymax » Xmax » OMHCBHIBAIOIINX IOBEICHHE
¢yukipn Y(X) B KaXI0M M3 OJMHHAJIATH BAPHAHTOB, ObLUT HUCIOJIH30BAH
MeToJ TpamueHtHoro cmycka [19]. IleneBas ¢ynkius F 3amaBanmack kak
CyMMa KBaJIpaTOB OTKJIOHCHHUI pacueTHbIX 3HaueHuil mapamerpa Y(X;) ot
OIIBITHBIX HAHHBIX Y{

B

RO == = <

rac K — guciio omeIToB.

IMockonpky ¢yHKOUsA (3) oOKa3amach MHOTOJKCTpPEMalbHOM, s
Ka)XIOTO BapHaHTa pelrajach 3amada IoucKa riaodamsHoro MuEIMyMa. [lpu
9TOM MHO>KECTBO HAaYaNbHBIX TOUYEK TPAIUCHTHOTO CIIYCKa OIPEIeIOCh
IMyTeM MPEIBAPUTECIBFHOTO CIYYafHOTO TIIOMCKA BAapUAHTOB PEIICHHSA,
JAIOUIMX JIOCTaTOYHO Majoe 3HayeHUe 11eJeBOH (DYHKLIMH, C aHAIH30M
MTOJTyYEHHBIX IPaUKOB M UX MMapaMEeTPOB B MHTEPAKTHUBHOM PEXHME.

Koadduunenr Bapuanmuu ONBITHBIX [JaHHBIX, IOJYYSHHBIH II0
pe3ynbratam 21 mMOBTOPHOTO OMbITa, cocTaBisil 4,5%. Jlns ucmonbp3oBaHus
¢dopmynbr (1) B KauecTBE MAaTEeMAaTUYECKON MOJEIH, OIKMCHIBAIOIICH
3aBHCHMOCTh BECa BBIJCIICHHOTO YIJICKUCIOTO Ta3a OT BEIHYUHBI
OCTaTOYHOTO COJAEpKaHMS He(TeNPOAYKTOB B IouYBe, mapamerp  V
3a[1aBaJCs B BHJE:

(S e = —oa <

rae Vo, — HapaMeTp, XapakTepU3yrouuid CKOPOCTh CHIKSHUSI KPUBOHM MPU
X—Xton, OMIPEIEISUIICS COOTHOMICHHEM (2) ;
Veng — TapamMeTp, XapaKTepU3YIOIINH Ty K€ CKOPOCTh MPH X— Xeng ;

XV — KOOpJauHaTa, OoIpeacisroas 001acThb nepexoaa oT Vfon K
Vend-

C yuaerom (4) 3aBucuMocTs (1) 3amuchIBanach CaeayomuM oopa3om:
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B gactHOM citydae, pu Xy —>0 3 (4) cnenyer: V—>Vfon , 1
¢dopmyna (5) npuaumaert Bup (1), roe V = Vi,

[Mpennaraemast MareMaTH4eckass MOJENb II03BOJSIET HE TOJIBKO
pemarh 3aa4d WHTEPIOJSIMN NPUMEHHUTEIFHO K KOHKPETHBIM OIIBITHBIM
JaHHBIM, HO W JaBaTb MPOTHO3 OKHIAEMOW BEIMYUHBI IPEAEIHHO
JIOITYCTUMOT'O COJIEpKaHUsl OCTATOYHBIX HE(PTENPOJYKTOB B IOYBE, HE
YXyIIIAIOmETO €€ IUIOJOPOIHBIE CBOWCTBA, a TaKkKe OKHIAEMOTO
coJepkaHnsl He()TEPOLYKTOB B MOYBE, MPUBOIAIIETO K T'MOEIN PACTCHUH
U MUKPOOPTanu3MoB (Xeng ).

BrorectupoBanne BIMSHUSA HEPTENPOLYKTOB HA pErHOHAIBHBIC
MOYBEHHBIE 3KOCHCTEMBI IIOKa3bIBa€T, 4YTO, HECMOTPS Ha HEKOTOPHIC
KOMITOHCHTHBIC Pa3IM4Ms 3arpA3HUTENS, MOYBHI MOA30HBI IOXHOW Tairu
(cuIBHO- M CPEJHENOMA30JIUCTBIC) MEHEee YCTOHYMBBI K JIEHCTBHIO
TOKCHKaHTa, 4YE€M II0YBbl IOA30HBI LIMPOKOJIHCTBEHHO-XBOMHBIX JIECOB
(mepHOBOCTA00- W CPEMHEMOA30IKMCTHIC). Y CTOWYMBOCTh HKOCHUCTEM K
HeTSHOMY 3arpsi3HEHHIO 3aBHCUT OT Te0rpapuIecKoro IMOJIOKEHUS.

BrleneHHble  ypOBHHM  BO3JCHCTBUS  ONMCHIBAIOT — Hamboisee
CYIIECTBEHHBIE MOCIIEACTBHIS N3MEHEHU B IIOYBEHHBIX SKocucTeMax. OuH
BHI pacTeHus (aBTOTPO(HBIH 3IIEMEHT) MEHEe IIPHUCIIOCOONICH K
MOCTYIUICHUIO HE(TENpOAYKTOB, YE€M COOOIIECTBO MHKPOOPIaHH3MOB
(reTepoTpodBI-pelylIeHThI), KOTOPOE IOJIOKHUTENBHO pearnpyer Ha Ooiiee
3HAYUTEIHHOE KOJIMIECTBO OPIraHUYECKOTO BEIIECTBA.

Kpurepun  ypoBHS ~ BO3IEHWCTBHA  HE(PTEPOAYKTOB  JAIOT
9KOJIOTUYECKYI0  OLIEHKY  3arpsAi3HEHUIO,  ONPENCNSIOT  OCHOBHOE
HAalpaBJIeHUE AEATEILHOCTH 110 BOCCTAHOBJICHUIO MOYBEHHBIX IKOCHCTEM.

[peanoxxeHHass MaremMaTHyeckas MOJIENb YaCTUYHO pPelIaeT 3aJa4uu
MHTEPIOJISAIMN NPUMEHHUTENBHO K ONBITHBIM JaHHBIM U ITIPENIONIaraeT ee
HCIIONIb30BaHUE JIJIL  DKOJIOTro-reorpaMueckoro MporHo3a MoTeHIrana
YCTOWYHMBOCTH PErHOHANIBHBIX DKOCHCTEM.
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Moe 3nakomctBO ¢ @.P. lITHnsmapkom Hagamock B mapTe 1963 ro-
Jla Ha COBELIAHWH II0 BOMPOCAM 300JIOTHYECKOH KapTorpaduu, KOTOpOe
opraHu3oBagi MOCKOBCKOE OOIIECTBO MCIBITATENEH MPUPOIBI U HHCTUTYT
reorpaprm AH CCCP.B 1959 romy s pabortanm B Kozymeckom paiioHe
Kpacuosipckoro kpas, B 1960-1962 rogax cobupan matepuais! B JKnuraios-
ckoM paiione Mpkytckoit obmactu. @.P. coenman mokian «KaptupoBanue
HaceJIeHUs MEJIKHUX MJIEKONUTAIOUIMX NPH MOMOIIM METOJUKU MEYEHHUS B
YCJIOBHSIX TOPHOH Taiiru». Matepuain oH cobupain B 1960-1962 ronax B Ep-
MakoBCcKoM paifoHe KpacHosipckoro kpas. ITockonbky s Toke M3ydan Meln-
KHUX MJeKonuTammux, To goknang @.P. IlltunsMapka HEe MOT HE MPUBIEYb
MOEro BHMMaHUS (3aMETHO JBOWHOE COBIAJEHHE: TEPPUTOPUS M OOBEKTHI
HCCIICIOBAaHMS — MEJKHE T'PHI3YHbI, HACKOMOSAHbIC M CEBEPHBIC IMUIIYXH).
Iopazun MeHs o0beM coOpanHbIX @.P. IllTnneMapkoM MarepuaioB: 6845
3BeppKOB Oosee dem 12-u BumoB. [Ipm aTom 3emiepoeek-0ypo3ybok @.P.
[ TuapMapK JUarHOCTHPOBAI MO KIACCHYECKOMY ONPEASINUTETIO MICKOIIH-
tatommux CCCP H.A. BoGpunackoro, B.A. Kysnemoa u A.Il. Ky3skuna
(1944). A x Tomy BpeMeHH yke ncnoib3oBain npeacrasienus C.Y. Ctporo-
HOBa (1957) o cucremaTuke Oypo3yOok. Hammi pa3sroBopsl HE CBOIMINACH K
JUCCKYCHH O BHJOBOM cocTaBe Oypo3ybok Cpemneit CuOupu, OHH 3aTpo-
HYJIH U BOIIPOCHI, JaJIeKO BBIXOAIINE 32 PAMKH 300JI0THH. MeHs yIUBUIIO
npekpacHoe 3HaHue @.P. cTUX0B caMbIX pa3HbIX MTO3TOB.

B nocnenyromue roapl MbI BCTPEUAIUCh Ha PAa3IHMYHBIX COBEIAHUIX
n KoH(pepeHnusax. [locTeneHHO HaIM OTHOIIEHUS CTaHOBWIHNCH Bce Ooiee
TEIUIBIMA. DTOMY cIIOcOOCTBOBaJa M reorpadust Mect cOopa HaMH Mare-
pHAIOB, HAMETHIICS 1a)Ke HEKUH MapalIeIn3M:
00a MBI pabotanu B ro)kHOU yacté KpacHosipckoro kpas, 3atem s u @.P.
obcnenoBamm Kauyrckmit m JKuramoBckwii paiionsl MpkyTckoit obOmactu.
WHorna Hamm SKCHeqUIUK IPOXOAWIN B pa3Hble TOJbl, & HHOTJA U B O/H-
HakoBble. 3a0aBHO, YTO KOraa s mepeOpaicst BCJeA 32 CBOMM MIieoM U
crapmum apyrom H.®. Peiimepcom na Caxanun, ®.P. Toxxe Havanm cOopbl
MaTtepuanoB Ha JlaneHem Boctoke (moc. ITuBanb, Komcomonbckuii 3amo-
BenHUK). B 1964-1965 romax nHama mnaboparopus 3oonoruu B CaxK-
HUUM CO AH CCCP roroBuiia 04eHb OOJBIIYI0 MOHOTPa(hHIO O MIIEKOIIH-
taomux CaxannHCKON 00acTh (K COKaJICHHIO, €€ U3laHne ObLTO COPBAHO
aboperennsiMu 30070raMu). H.®. Peiimepc npemmoxmn @.P. Hltuasmapky
00BEeIMHUTE COOpaHHBbIE MaTepHajibl M MOATOTOBUTH CBOJKY O MIJIEKOITH-
Taromux [IproxoTes. YcTaHOBUIICS NOBOJIBHO TECHBII KOHTAKT Mexy I1u-
BaHbio U CaxanuaoM. @.P. HItunemapk gaxe npuckuian cOopel 0ypo3yook,
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Petimepca onu mocrostaHo 00mamuicek ¢ @.P. IlItunemapkom. [Inogom Takmx
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KOHTAaKTOB CTajla COBMECTHass MoHOTpadus (CTaBmias KJIacCHYECKOM)
«Oco00 oxpaHseMBIe TPUPOIHBIE TEPPUTOPHUMY», OITyOJMKOBAHHAS W3/a-
TenbCTBOM «MBbIcTb» B 1978 roxy.

Obpamaer Ha ce0si BHUMaHHE IJFOOONBITHOE COBIAJCHUE (MOXKET
ObITh, ake 3aKOHOMEPHOCTH), HaYaB IIyTh B HAyKE C 300JIOTMYECKUX HC-
cinenoBanuii u H.®. Peiimepc u @.P. ITmibMapk OT BBISIBIEHUS aHTPOIIO-
TeHHBIX W3MEHEHHMH JKOJOTHH, (hayHbl U HACEJICHHS XMBOTHBIX CTallM Iie-
PEXOaMTh K Bce Oosiee 0OIIMM 3aKOHOMEPHOCTSIM aHTPOIIOTCHHOW TMHAMH-
KU TIPUPOJIBI, BKIIOYAs MPOOJIEMBI CO3/IaHMsI 3aII0BEAHBIX TeppuTopHid. [1o-
ITyTHO OTMEUY, YTO TE€M K€ IIyTeM LIel U 5.

Crenyer OTMETUTB, YTO OYEHb HEIUIOXHE PE3yJIbTAaThl ObUIM y YIO-
MSHYTBIX YYEHBIX U Ha HUBE 300s0run. Tak, H.®. Pelimepc onHuM U3 nep-
BBIX PACKpPBUI POJIb psifa BHIOB 3BEpeil M NTHIl B pacceneHun kexpa B Cu-
6upn, @.P. lllTuapMapk ¢ HOAPOCTKOBOTO BO3pPAcTa IOJ PYKOBOJICTBOM
Bb.B. O06pasmoBa n3ydan 0COOEHHOCTH paclpeesieHNs] 300HACETICHUS TPhI-
3yHOB B TennepMeHOBCKON ayOpaBe ¥ MOJIE3alIUTHBIX JECHBIX MOJIOCaX B
necoctenu Esporetickoit wactu CCCP (Temnepmany on nocBstui 11 mose-
BBIX Ce€30HOB). VIHTEpecHO, 4TO HACKOJBKO S TMIOMHIO, HCCIEIYs BIIHSHHUE
3aTpPaBOK TEPPUTOPHUH SIIOXUMHKAaTaMHu Ha rpbi3yHoB b.B. O0pasuos u @.P.
ITiieMapk yCTaHOBHIIM, YTO YK€ depe3 JBa — JiBa C MOJIOBHHOHN Mecsla
mocjae OOpabOTKU TEPPUTOPHUH, YHUCICHHOCTh MBIIICBUAHBIX 3BEPHKOB
IIpaKkTU4ecKu paBHa ucxogHoi. IIpasna, cam @.P. cBou 3aciyru Ha HuBe
300JIOTHH U OXOTOBEIEHHS OIMCHIBAET BeChbMa CKPOMHO. B mocnenneit cBo-
eif kaure «OTYeT 0 IPOKHUTOMY, OITyOJIMKOBAHHOM ITOCMEPTHO CTapaHUsIMH
xkensl @.P. Hanexnel KoncrantunoBusl HockoBoit B 2006 rony, @.P.
[ tuneMapk numret mpo ceds: «OX0ToBeA MO CHeNNaTbHOCTH, BBIITYCKHUK
MOCKOBCKOTO ITyITHO-MEXOBOT'O MHCTHUTYTA, s paboTayl B pa3HBIX cdepax
9KOJIOTWH, OXPaHbl NMPHUPOJABI W 3allOBEJHOTO JieNa. 3aHMMAJICS JIECHOW
MEJIMIIMHCKOM 300JI0THEH, HEIOCPEICTBEHHO OXOTHHYBHUM XO3SHCTBOM,
MIPOCKTUPOBAJ HOBBIE 3anoBeAHUWKH. HecMoTpss Ha oduIMaIbHBIA HHBaA-
JUIHBIA CTAaTYyC, OCTAIOCh HAYYHBIM COTPYAHHKOM aKaJeMHYECKOI'0 MHCTH-
TyTa U JUTEPaToOpoM, He uyXn KypHaimuctuke. Ho, nake oOmamast yueHoi
CTETICHBIO JOKTOpa OMOJIOTMUECKUX HayK, BCIO JKM3Hb OLIYINA0 ceds KOJ-
JIEKTOPOM, COOPIIMKOM U HAKOIUTEJIEeM XH3HEeHHOro Matepuana» (7 cIp.).
DTO MUIIET YeNOoBEeK, KOTOPhIH co3aan 6onee 20 pOCCHIICKUX 3aIllOBEIHH-
KOB. ABTOp TPOMaJJHOTO YHciIa IMyOIMKalKi, B TOM YUCiie HECKOJIBKHX MO-
Horpaduii (BKiIIOYast Kiaccuyeckyro coBmectHyto ¢ H.®. Peiimepcom kHu-
ry). ®.P. B 1996 rony omybnnkoBan cBoaky «Vcropuorpadus poccuiicknx
3aII0BE/IHUKOB.
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MoskHo ynoMsiHyTh U 0 cBsizu @.P. Hltunemapka c¢ [lepmckum kpa-
eM. B konue 70-x romoB 20 croneruss MHE NPUILIOCH 3aHUMAThCS OPTaHU-
3aIel TOoCylapCcTBEHHOTO 3amoBeqHuKa «bacerny, s, ectecTBeHHO, 00pa-
Tuiacs K O.P.; KoTopblil U caM co3/1aBaj 3all0BEHUKH, U MOATOTOBUI «Me-
TOJMYECKHE YKa3aHMA» 10 NMPOCKTHPOBAHUIO 3aIIOBEIHUKOB M PECIyOIIH-
KaHCKHX 3aka3HuKoB. K ToMmy e oH paspabotan mo 3amanmio I'ocraHa
TeHEPAJbHYI0 CXEMY 3alOBEJHHMKOB, 3aKa3HMKOB, OXOTHHYBUX U JIECOOT-
HUYBMX XO34HCTB Ha TeppuTopuu Hamed crpansl 1o 2000 roga (mpasna,
9Ty paboTy OH BBITYCTHJ HecKoibko mozxe). ®.P. lltunemapk XoTs u
BeChMa HEC CUCTEMHO OIIEHMBAJ MEPCIEKTUBBI CO3AAHUS 3alIOBETHUKA, TEM
HE MEHee BBICTYITMII KaK O4eHb KBAIN(HIMPOBAHHBIH KOHCYJIbTaHT. ['oCcy-
JIapCTBEHHBIN 3amoBeTHUK «bacern» Obu1 oprannzosaH B 1982 roay, mosxe
ST 1 MOHM COTPYJHHKH HCIIOIb30BaIN 3TOT ONBIT MPU CO3AAHHH TOCYNApCT-
BEHHOT0 3anoBeaHuka «Bumepckuii». C 3Toro Bpemenu Mbl cranu ¢ O.P.
obmatbcst peryisipHo. IIpuesskast B MockBy, 51 00br4HO 3ae3xan K L Tiib-
Mapkam, T1e MHe 010 KoMpopTHO obmathest ¢ @.P. u ¢ ero xenoit H.K.
HockoBoif, koTOpast u3/1ajia HeMajio OXOTHHYBHX COOPHHKOB.

IToMuMo coBmaseHWs 3HAYUTEIHHOW YAacTH HAYYHBIX HHTEPECOB
commxkano mens ¢ @.P. u yBineuenue oxoroil. B Moj10/1p1€ TOMIBI 51 OXOTHIICS
B pasubix koHLax CCCP, k 70-M rogam yBJIEKCS OXOTHHYBHM COOaKOBO-
CTBOM. KOTOPBIM INIPOJOJDKaK0 3aHUMaThes U ceitdac (20.06.2015 r. B xaue-
CTBE IVIABHOTO 3KCIIepTa B YHHE «QKCIepTa-kuHoiora | xareropumn» s mpo-
Ben IlepMckyro kpaeByro BBICTaBKy OXOTHHYBHMX cobak). @.P. naxe 3a rofg
JI0 CMEpPTH BBIE3XKaJ «OETKOBATh» B A0aKaHCKYIO Taiiry.

2-1 Touka cOmmkeHus — mod3us. D.P. ltumeMapk 3HaN W ITHOOWIT
cTuXH caMbIX pasHbix 1o3ToB. B 2008 rogy H.K. HockoBa cymena uznath
TIOJIOTOBJICHHBIH UM cOOpHUK cTuX0B «Ilo3THueckas 3KoIorus» (3T0 OBUIO
2-e W3aHKe). JTa KHUra OYEHb MHTEPECHA BCEM JKoJIoraM (M HE TOJIBKO
M).

CoOmmxkano Hac ¥ TO, 4To Mo nex — Hemen, a @.P. Illtunsmapka,
Kak u ero otna Pobepra AnexcaHIpOBHYA YHUCIT B PALY «PYCCKHUX HEM-
LIEB», €CTh 00 3TOM U myOiuKanuy, B T.4. B ['epmanun.

3akaHuuBasi CBOM Kparkue BocrioMuHanus o denukce PobepToBrue
[Trmiemapke, s X049y HOAYEPKHYTh, 9YTO OH OTHOCHJICS K JIOASM, 3HAKOM-
CTBO C KOTOPBIMH 00OTaIIaeT, TOCTaBIAET PAaJOCTh M COXKaJIEHUE, 4TO 00-
LIEHUE CTAJI0 HEBO3MOXKHBIM HM3-32 €r0 YXO/a.

OcraroTcss  €ro  MHOIOUYHCIICHHBIE  BEIMKOJIENIHBIE  HAy4YHO-
XY/I0’)KECTBEHHBIE KHHIM, KOTOpbIe MHOTJa Oepellb M MepeuUTHIBACIb.
Cpemu HAX MHE OCOOCHHO BEIHMKOJCIMHBIMH BUAATcs kHura o H.®D. Peii-
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Mepce «OT cTaphix KeIpoB K Oeccmeptuio genmosedectsay (2001) u «OTuet
o poxurom» (2006).

A xoten Ob1, yToOBI mamsATe 0 @.P. IllITHIIEMapKe COXPaHWINCH eIIie
JIOJITHE TOJIBI.

FELIX R. SHTILMARK
(02.09.1931-31.01.2005 )
G.A. Voronov
Perm State University, 614990, Perm, str. Bukireva, 15,
e-mail: kafbop@psu.ru

We present some of the material on the F.R .Shtilmark with author had the opportuni-
ty to chat for over 40 years .

Key words : ecology, game manager , reserves, protected areas ( PAs) , memories ,
poetic ecology, zoology, small mammals .
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1. METO/IbI U3YYEHWSI TPAHC®OPMALIMH 1PU-
POJTHOI CPEJBI
V]IK 502.057

NEPEABUKHAS TABOPATOPUSA
IKOJOTNMYECKOU JAUATHOCTHUKHU [ITHNY
J.H. Aanpees
Ilepmckuii rocyjapCcTBEHHBIN HAallMOHAIBHBIM UCCIIEN0BATEIbCKUI YHUBED-
curer, 614990, r. [lepms yn. Bykupesa, 15, e-mail: andreev@psu.ru

B crartbe BbINONHEH 0030p METOIOB MCCIICIOBAHUIT aHTPOIIOTCHHON TpaHChOopMaIu
MPUPOJIHOM CpeJibl, KOTOPBIE BBIIOJHIIOTCS B INEPEIBHXKHOIN J1a00paToOpuu 3KOJIOrMUECcKOi
muarHoctuku [ITHUY. Toka3ano ¢yHmaMeHTaNbHOE W NPHKIATHOE 3HAYSHHE HMPOBOIMMBIX
HMCCIIEI0BAHUI.

KitoueBble clloBa: 3KOJIOrHYECKas AMArHOCTUKA, Ka4eCTBO aTMOC(HEPHOro BO3yXa,
Ka4ecTBO [10YB, KAaYECTBO BOBL.

AHTponoreHHasi TpancopMalys OpUPOIHOI cpelpl — MPOLece U3-
MEHEHHs NPUPOAHBIX KOMIIOHEHTOB M KOMIIJIEKCOB IIOJ BO3JciCTBHEM
TIPOU3BOJICTBEHHON U JIIO00H Ipyroil nestenpHOCTH Jrofeii. [IpeoOpasoBa-
HHUE HKOCHCTEM BBI3BIBACTCSI COBOKYITHOCTBIO AKOJOTHUECKHX M OMOTeoXH-
MHUYECKHX MPOIIECCOB, CBA3aHHBIX C JICSATENBHOCTHIO JIFOJICH, HAIIpaBICHHON
Ha TEpeMEeIIeHNE, N3BICUCHUE U3 OKPYKAIOmEH Cpezbl, KOHIEHTPALHUIO H
MIEPETPYNITUPOBKY MHUHEPAIBHBIX M OPTraHUYECKHX COCAWHEHUI, CONMPOBO-
KJIAeTCSl U3MEHEHUEM IPUPOJHBIX KOMIIOHEHTOB, MPUBOJHUT K HapyIICHHIO
MeTabosu3Ma, (PYHKIMOHHUPOBAHHIO M CTPYKTYPbl MCXOJHBIX 3KOCHCTEM,
BILIOTH JI0 MEPEexXoja UX B pe3ysIbTaTe CMEH COCTOsHUi ((Pa3) u3 psga Ouo-
TeHHBIX B abuoreHHsbIe [1].

JlnarHocTrka COCTOSIHUSI SKOCUCTEM — 3TO M3yUYE€HHE OTBETHOH pe-
aKIMKM TPUPOIHON Cpedbl Ha aHTPOIOI€HHOE BO3JEiCTBHE, KOTOpOE Mpo-
BOJIUTCS] HA OCHOBE KOMIIIEKCHON KOJIMUECTBEHHOM M KaueCTBEHHOH OIECH-
KM, MO3BOJISIONICH a/leKBaTHO XapaKTepH30BaTh COBPEMEHHBIE MPOLECCH 1
MIPOTHO3UPOBATh CTPYKTYPHO-(YHKIIMOHAJIbHBIE OTKJIOHEHUS W Hapylle-
uust. [Ipn 3TOM IHarHOCTHKA COCTOSIHUSI SKOCHCTEM IpeoiaraeT HHANKa-
LU0 HE CTOJIBKO CTETIEHH aHTPOIIOT€HHOTO BO3JICHCTBUS, CKOJIBKO PEaKInio
HA HETO, BBISBIISAS CTENEHb YCTOWYMBOCTH IKOCUCTEM.

s neneit pa3pabOTKH M BHEAPEHHUS MHCTPYMEHTAIBHBIX METO/I0B
OIIEHKH TpaHC(OpPMAIIIH PUPOTHOH cpenbl B [lepMckoM rocynapcTBEHHOM
HaIMOHATLHOM HccienoBaTesbeckoM yauepcutete ([ITHUY) B 2013 romy
co3maHa J1abopaTopusl dKOJOTMYECKON AuarHOCTHKH. JlabopaTopus ocHa-

© Awngpees JI.H., 2015
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II€Ha BBICOKOTOYHBIM YHHKAJIBHBIM OOOPYAOBAHHEM BEIYIINX MHPOBBIX
npousBoguTeneld B pamkax peanusauuu [Iporpammsl passutus III'HUY
«PammoHaneHOE TpUpoOTIoIb30BaHney. COTpyIHUKH JIaDopaTopun paspa-
0aTBIBAIOT WHCTPYMEHTAJIBHBIE METOABI AMATHOCTHKH COCTOSIHUSI OKpY-
XKAIOIIEH Cpespl MO CIEIYIOMNM HAyJHBIM HANPaBICHUAM: OMOMHANKAIINS,
OMOTECTUPOBAHNE, KOJIOTHIECKAs TCOXUMHUS.

B 2014 rony B nensx pa3BUTHS JaHHOTO HalpaBJICHHs IPUOOpETEeHa
[NepenBuxHast 1abOpaTOpHsl IKOJIOTUUECKON IUarHoCTUKHU. [lepeaBmkHas
naboparopus IpeHa3HauYeHa Juis 0TOOpa M aHannu3a Ipoo B MOJIEBHIX YCIIO-
BUSIX Ha COAEpIKAHWE XMMHUECKHX BEIIECTB B BOZE, IOYBE, JOHHBIX OTJIO-
KEHUsIX, aTMOC(EPHOM BO3JyXe M PACTHTEIBHOCTH, @ TAKKe M3MEPEHUs
¢usnyeckux (GakTopoB HeraTUBHOTO BO3AeWcTBHs. [lepensrnkHas jgabopa-
TOpHS MO3BOJISIET ONEPATHBHO PEAarnpoBaTh HA IPOUCIIECTBUS, CBSI3aHHBIC
C 3arpsi3HEHUEM OKpY>Karollel cpebl, KOHTPOINPOBAThH AEATEIBHOCT KO-
JIOTHYECKH HeOe30MacHBIX 00BEKTOB, MPEANPHITHH, IIPOMBIIITICHHBIX 30H.

INepenBmxHast 1abopaToOpusi SKOJOTHYECKOW JAMArHOCTHKH COCTOHT
U3 CIEIYIOMNX CHCTEM:

1. UsmepurenbHbIN Ta3oaHann3aTopHb kKomiuieke "CKAT"

Kommekc obecnieunBaeT HeNpepbIBHOE aBTOMATHUECKOE U3MEPEHUE
MacCOBO¥ KOHIIGHTpaIuK B aTMoc(hepHOM Bo3ayxe: okcua yriepoaa (CO),
okcuaa aszora (NO), muokcuna azota (NO,), nuokcuma cepsl (SO,); a Tarxke
cbop, perucrpaiuto, 00padOTKy, BH3YAIH3ALUI0 U XPAHCHUS MOIYICHHBIX
JIAHHBIX.

2. BomHOAMCTIEPCHOHHBIH PEHTTEHO(ITYOPECHEHTHBII CIEKTPOMETP
«CIIEKTPOCKAH MAKC-G»

CnexkTpoMeTp MO3BOJISIET OMNPENEISITh COAEp’KaHWE 3JIEMEHTOB B
mranazoHe ot Ca 1o U B BemecTBax, HaXOSIIUXCSI B TBEPOM, MOPOIIKO-
00pa3HOM, paCTBOPEHHOM COCTOSIHUSIX, @ TaK)Ke€ HAHECEHHBIX Ha IMOBEPXHO-
CTH WM OCXKJCHHBIX Ha (QUIIBTPHI.

3. Boasramnepomerpudeckuii ananuzarop TA-Lab (momsporpad)

BonbramnepoMerpuyeckuil aHanu3aTop NpeaHa3HayeH JJis u3Mepe-
HHUI MaccoBOM KOHLEHTpPAIMM JJIEMEHTOB, aHUOHOB M KaTHOHOB B NHUThE-
BBIX, NPUPOJIHBIX, CTOYHBIX BOJAX, MOYBAX, MHUIIEBBIX MPOIYKTaX, HPOJO-
BOJILCTBEHHOM CBIPbE, HAIIMTKAX, OMOJOTHYECKHX OOBEKTaX M JAPYrHX Ma-
TepHarsax METOJOM MWHBEPCHOHHOM BOJBTAMIIEPOMETPHUH. AHAIHM3aTOp MO-
KET ONpeiesTh cienytomue npumecu: Ptyts (Hg), MbIubsk (As), IHHK
(Zn), xagmuii (Cd), cunen (Pb), mens (Cu) u mp.

4. Tazoananuzatop AHK 4

OmpeneneHue colepikaHus 3arps3HAIOIINX BEIIECTB B aTMOC(hEepHOM
Bo3ayxe: bensoun, ['excan, Kucnopon, % 06., O30H, Metan, MetninOen30a
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(Tomyom), Yraepon oxcun (Yrapuslii ras), Aszora muokcnna, Azot (II) ok-
cuna, Ammuak, duruapocynsdun (CepoBomopon), Oxcunsl Hukens, [Tsoms
(B3BemeHHbIe BemecTBa), Cepa nuokcny (AHTHIPHT CEPHUCTHIN), YTIIEpoa
(Caxa), Yraepon mmoxcun, @opmanpaerna, XimopucTeiii Bogopon, [Teums
Heopranuueckas: 70-20% nByokucn kpemuust; [1pute HeOpraHudeckas: HU-
xe 20% nByokucu kpeMHust; [1b11p Heopraandeckast: Boime 70% OByoKucH
KpPEMHUSL.

5. ABTOMaTH3MpOBaHHAs WH()OPMALMOHHO-U3MEPHUTENbHAS CUCTE-
Ma 71 u3MepeHuil Meteoponorndeckux napamerpos AN C-BII22.

Oo0ecrieunBaeT aBTOMaTH4ECKOE U3MEPEHUE: TEMIIEpaTypsl BO3ayXa,
OTHOCHTEJIFHOM BJIQYKHOCTH BO3]yXa, CKOPOCTH M HAaIlpaBJICHHUS BO3AYIIHO-
ro IOTOKa, aTMOC(EPHOTO JaBleHUS, UX 00pabOTKH, OTOOpaXKeHUsI Ha AMC-
wree, (pOpPMHUPOBAHHE METEOPOJOTHYECKHX COOOIIECHHH, PErucTpanuu u
apXuBalny.

6. JlabopaTopusiii payopumerp «kEOMAY

KoHTponb 3arpsi3sHEHHOCTH MacilaMu eMKOCTEeH U TpyOOIIpOBOIOB, a
TaKKe KOJIMIECTBEHHOTO ONPEJEICHNS BUTAMUHOB B NMHUIIEBBIX MPOIYKTax
1 TIPO/IOBOJILCTBEHHOM CBIPBE.

7. T'azoananmu3zarop IbIMOBBIX BEIOpocoB Testo-350

AHanu3 cocTaBa JBIMOBBIX ra30B (KOTJIOB, FOpeNoK, TYpOUH, ABUra-
tenet u 1.4.): Oy, CO, NO, NO,, SO,, CxHy, H,S, nubdd. nasnenue, Tem-
neparypa.

8. Kowmrutekc obopynoBanus st 0Tbopa mpoo

[Monuelit Habop OypoB aist 0TOOpa BCEX THIIOB MOYB, JOHHBIX OTIO-
KCHHH, TPOOOOTOOPHHUKH BOJIBL.

9. ApromarusupoBaHHOe pabouee Mmecto (APM) mis mzMepeHus
arymMa v BUOpanuu

ABTOMAaTH3MPOBAaHHOE pabouee MECTO COOTBETCTBYeT l-My Kiaccy
TOYHOCTH TI0 BCEM TPeOOBaHMSIM HOPMATHBHBIX JIOKYMEHTOB B 00JIacTH
M3MEpeHus U aHallu3a napamerpoB Iyma u BuOparmu. [Tpubop obecrneun-
BaeT M3MEPEHHs MPU aTTeCTalUH paboYrX MECT U IPU IPOBEACHHH DKOJIO-
IMYECKOTr0 MOHUTOPHHTA.

10. 3mepurens snekTpoMaruutHoro u3nyuenus BE-metp—AT-003

[TpuGop obecneunBaeT W3MEpPEHUS] DSJIEKTPOMArHUTHBIX —HOJEH
(BMII) ot mepcoHaNBHBIX KOMITBIOTEPOB, a TAKXKE H3MEPEHHs IPOMBIII-
JICHHOW YacTOTHI B XKHMJIBIX ITOMEIICHHSX, OOIIECTBEHHBIX 3JaHMAX M Ha
CENUTEOHBIX TeppuTopusix. [103BOJISAET MPOBOAMTH HM3MEPEHHS IPOMBILI-
JICHHOW 4acTOThI paboYMX MECT MepcoHalia, MPopecCHOHAIBLHO CBSI3aHHOTO
¢ o0CIy)XKMBaHHEM M DKCIUIyaTalleil CHCTeM IPOW3BOJICTBA, Mepefadynd U
pacripeseneHus JIeKTPOIHEPTUH TIEPEMEHHOT0 TOKA NPOMBIIIJIEHHON dac-
ToTHI 50 I'1, ’Kene3HoJopoXKHOTO TpaHcopTa, OMII OT MEeAUIIMHCKON TeX-
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HUKH, OT CIIE[aJbHOTO MPOMBIIIICHHOTO O0OpYJOBaHMS B JKWIBIX H
O(HCHBIX IOMEIICHHSIX.

11. Jo3umetp ramma-m3nydenns JKI-02Y «Apourp»

JlozumeTp ramMma-u3inydeHus: oOecrieyuBaeT: U3MEPEHUE MOIHOCTH
JI03bI TaMMa-M3JIyYCHHS; U3MEPEHUE N03bI raMMa-H3Iy4eHHs; N3MEpEHHE
KOJIMYECTBA UMITYJILCOB OT 3apErMCTPUPOBAHHBIX ()OTOHOB; OIIEHKA paaua-
IIMOHHOW OOCTaHOBKM C IIOMOINBIO 3BYKOBOM CHI'HAIM3AINH; TOUCK UCTOU-
HUKOB raMMa-H3JIyudeHHUs C MOMOUIbIO aHAJOTOBOM MIKalbl; NeIleXOoAHas
raMMa-cheMKa.

12. UnrerpanbHblii paguometp pagona PI'A-04

ITpenna3HavyeH U MHTETPATBHBIX CPETHETOMOBBIX N3MEPEHNH 00B-
emHOW akTMBHOCTH pazoHa (OAP) B Bo3myxe, CBETOBOH CHUTHaIM3aLUH
MIPEBBIICHHUS YCTAHOBICHHBIX MPENENOB, aHAJN3a CYTOYHBIX M CE30HHBIX
konebannii OAP (ko3¢ ¢uunenrta Bapuanyu) B Te4€HHE JUIUTEILHOTO Bpe-
MEHH, YCPEIHEHHUs PE3YNbTaTOB 3a 000 MPOMEXYTOK BPEMEHH, OLICHKH
3¢ PEKTUBHOCTH MPOTUBOPAIOHOBBIX 3aIIUTHBIX MEPOTIPHUSTHH.

JIOTIOJTHUTENIFHO B TIEPENBIXKHOMN JTA0OPAaTOPHUH MOKHO YCTaHOBUTH
ClleAyIOIMe MOPTAaTHBHBIE MPHUOOPHI AJS MOBEICHUS HCCIIETOBAHUA CO-
CTOSTHHSI PaCTUTENBEHOCTH U 9KOCHUCTEM B IIETIOM:

e [lepeHocHas cuctema Juis U3yueHHs ra3oo0MeHa U (iryopecieH-

un pacteanit Walz GFS-3000

V3mepeHne MHTEHCUBHOCTU ra3000MeHa (KOHTPOJIb KOHLIEHTPALUH
YTJIEKHCIIOTO Ta3a, YPOBHA COAEPKAHMUS BIAKHOCTH, TEMIIEPATyphl H OCBE-
IICHHOCTH 00BEKTa) U (POTOCHHTETUYECKOW AKTUBHOCTH OHOOOBEKTOB B
TIOJIEBBIX 1 JIADOPATOPHBIX YCIOBHUSX.

e  NwmnynscHsrii Tomorpag APEOTOM

Ouenka aBapuitHocTH JiepeBbeB. OLEHKa XapakTepa pacripocTpaHe-
HUS THIWJIX B CTBOJIE KUBOT'O JepeBa IO TUIOLIaN CEUEHHs CTBOJIA TIO3BOJIS-
€T BecTH OoJiee TOUHYIO OIIEHKY aBapHHHOCTH, U C YYE€TOM JaHHBIX O KOH-
(urypanyy rHUIM B CTBOJIE OIPE/ICNSATh HanboJiee BEpOsSTHOE HAIPaBJICHUE
aJICHAs CTBOJIA JAEpEBa.

e  Pesucrorpad 4453-S

OmnpenesneHne NIOTHOCTH ApeBecHHEBI. [IpoBeneHne IpeBecHBIX HKC-
TIEPTH3 10 OIIEHKE CAHUTapHOTO COCTOSIHUSI IEPEBbEB M IPUHSATHS PELICHUS
00 MX CHOCE WJIH JieueHUH. BhIsBiIeHHE pacnosokeHuss 1 00bEMa CKPBITBIX
THUJIEH, 30H pachaja ¥ BHyTPEHHUX CTBOJOBBIX TPEIUH B JEPEBbIX.

e  Ouyopumerp «Poton-10»

OrneHKa COCTOSHUS OKpPY>KaloLled cpeibl MO0 U3MEHEHHIO IapaMeT-
POB (DOTOCHHTETHYECKOH aKTHBHOCTH JIPEBECHON pacTHTENbHOCTH. bromH-
JMKaIMsL 3arps3HEHNS] BO3YIIIHON CPEJIbI 10 ITOKa3aTesiM (IryopeclieHIINH
xJopoduia.

o [lmnmuHApPUYECKUH MOYBEHHBIN Oyp
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[IpoBenenue oduiero MccienoBaHUsl CTPYKTYphl mouBsl. Habop mo-
3BOJISIET OTOOpaTh 00pa3ell MOYBBI ¢ COXPAHCHUEM CTPYKTYphI JuinHOU 100
cM u guamerpom 90 mm. HunmHaprudecknii Oyp BBOIUTCS B IOYBY C IIOMO-
11610 OEH3MHOBOTO OTOOHHOTO MOJIOTKA.

e JlecoTakcanmoHHOE 000pyJOBaHME (ICHAPOMETp, BBICOTOMEDHI,

MepHbIE BUIIKH, BO3PACTHBIE OypaBbIl)

W3mepenne BBICOTHI, THaMeTpa, BO3pacTa JepPEBbEB

e Temnosuzop Fluke TiR1

IMpennasHadeH i 0OCIEOBAaHUA W W3YyYCHUS TEIUIOBBIX XapakTe-
PHUCTHK 3JIaHMH, OTpaXAalOMIMX KOHCTPYKLMH, OOHapy>KeHHS MECT Hpo-
HUKHOBEHUS BJATH, YCTpaHEeHUs Ae(eKToB, o0Imell mpoBepky U o0ciIenoBa-
HUS KPOBJIH.

e Bmaromep apesecuns! Testo 606-2

M3MepeHue BIaXHOCTU JIPEBECUHBI U CTpOMMAaTepuasoB, CO BCTPO-
€HHBIM CEHCOPOM BJIQ)KHOCTH ¥ TEPMOMETPOM BO3/IyXa

e  becnunoTHbIi KapTorpaguyecKuil KOMILIEKC

IMpennasHadeH i KapTorpaMuecKUX M HM3BICKATEIBCKUX padoT:
OIEPaTHBHOIO TOJy4eHHUs] OpTO(OTOIUIAHOB TEPPUTOPHH, MATPUIl BBICOT,
CO3/IaHUSI BBICOKOTOYHBIX M BBICOKOAETANbHBIX 3D-Mozeneit MecTHOCTH U
OTIeNBHBIX 00bekToB. KomIulekc obecrnednBaeT aBTOMaTHYECKOE BBINOJ-
HEHHE BCEX 3TaIoB MOJIYYEHHs U 00pabOTKH JaHHbIX.

[NepenBuxHast 1a00paTOPUs FIKOJIOTNIECKON TUATHOCTUKH TTO3BOJIS-
€T BBITIOJHATH BECh KOMIUIEKC MCCIICAOBAHUI IO OLICHKE COCTOSHHUS OKpY-
xaromeit cpeapl. IlpuMeHeHne NopTaTUBHBIX IPHOOPOB Ja€T BO3ZMOXKHOCTh
KOMIUIEKTOBATh J1Ja0OPaTOPHIO O] OIIPEACIICHHbIE BUIBI H3MEPEHUH, HE0O-
XOZMMBIE JJIi KOHKPETHBIX paboT U MCCIIeI0BaHUH.

HoBble Buabl n3Mepennii Ha xadeape OHOreOneHOJIOTHH U OXPaHbI
TIPUPOJIBI TIO3BOJISAT MOJMHATH HA 0OJiee BHICOKUMN ypOBEHb HAy4YHBIC HCCIE-
JIOBaHMs, BEITIONHsEeMbIe B [IlepMckoM yHUBEpcHTETE.

Bubnuozpaghuueckuii cnucox
1. By3makos C.A. AHTponoreHHast TpaHC(opMaIus NPUPOTHON cpe-
1ol // Teorpaduueckuii BectHuk. [Tepmb, 2012, Ned (32). C. 46-50.

THE MOBILE LABORATORY
OF ENVIRONMENTAL DIAGNOSTICS PSNRU
D.N. Andreev
Perm State National Research University, 614990, Perm,
Bukireva str., 15, e-mail: andreev@psu.ru

The author gives an overview of research methods of anthropogenic transformation of
environment that are performed in the Mobile laboratory of environmental diagnostics PSNRU.
The author shows the fundamental and practical significance of the research.

Key words: environmental diagnostics, air quality, soil quality, water quality.
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AHAJIM3 2JIEMEHTHOI'O COCTABA PAKOBUH U MSATKHUX
TKAHEW MIPECHOBO/HBIX BPIOXOHOT X
MOJIJIFOCKOB CONTECTIANA LISTERI
E.B. Aptiokos, K.A. Msikumxkos, T.I'. Kpynnosa, 11.B. Mamikosa
HarmmmonansHsIit necnenoarensekuii KOkHO-Y panbCKuii Tocy1apCTBEHHBIH
yHauBepcurert, 454080, r. UenssOunck, np. uM. B.U. Jlenuna, 76

Mertonom pentrenoduyopecuentaoro ananusa (POA) Obuti onpeseneHsl COOTHOLIE-
uus P, S, K, Mg, Mn, Fe, Zn u Sr /Ca B cocTaBe pakOBHH U MSTKHX TKaHEHl MPECHOBOIHBIX
Gproxonornx mosuiockos (Contectiana listeri) osepa Mibmenckoe. Contectiana listeri —
OpIOXOHOI'MH MOJUIIOCK YacTO BCTPEUYArOLIMHCS B NpecHbIX BojoeMax FOxuoro Ypana. Otor
BUJI MOXKET OBITh HCIOJBb30BaH B KadeCTBE MHAMKATOpA M3MEHEHMs KauecTBa OKpYKaroIleh
cpenbl. belm onpeeneHbl COOTHOIICHHS HJIEMEHTOB B JIOHHBIX OTJIOXKEHHUSAX 03€pa U COOTBET-
CTBYIOIL[ME TTOKA3aTeNI KaueCTBA BOJbI (TAKUE KAaK COZEpKAHME MAarHus, Kajus U kene3a 00-
nrero). beun HaiineHs hakTopsl, BIUSAIONE Ha d7eMeHTHBIN coctas C. listeri.

Kirouesnble cioBa: GproxoHorue mosuiocku, Contectiana listeri, coorHouenune se-
MEHTOB, peHTreHodryopecuentHsiil ananus (POA), o3epo Unbmenckoe.

Beenenue. Metonpl OMOMHIMKANNU BOJHOM Cpensl MPUOOPETAIOT
Bce OoJiee Ba)KHOE 3HAUCHHWE B CBSA3U C YCJIOKHSIOIIMMCS TEXHOTCHHBIM
BO3/IEIiCTBHEM Ha NMPHUPOAHBIE 3KOCHCTEMBI, TIOCKOIBKY HCCIEAOBAHUE OI-
HUX abuoTHYecKnX (PaKTOPOB HE JAIOT BO3MOXKHOCTH OLIEHUTH BCEH TOJIHO-
ThI aHTPOTIOT€HHOT'O U3MEHEHUSI BHEIIHEH Cpeibl.

B npeapiaymmx pabotax HaMH ObUIM M3y4eHbI BO3BMOXXHOCTH OMOWHIH-
Kalluy KayecTBa BObI BoJoeMOB KOkHOTO Ypana Mo COCTOSHHUI0 OHOpazHO00-
pa3us (PUTOIITAaHKTOHA U BRICIIEH BOAHOH pactutensHoCTH [1, 2, 3].

BproxoHorue MOITIOCKH MMEIOT BaKHOE 3HAYCHHE 111 OHOMOHUTOPHHTA
TIPECHBIX MOBEPXHOCTHBIX BOJI, B YaCTHOCTH JIJIS BBISBIICHUS JJOJITOBPEMEHHBIX
AHTPOIIOT€HHBIX BO3JEHCTBUM [4].

B Hacrosimiei paboTe METOZOM PEHTIeHO(IYOPECIEHTHOTO aHaIn3a
(P®A) m3ydeH cocTaB pakKOBHUH U MATKHAX TKaHEH MOJUTIOCKOB, COOpPaHHBIX
B aKkBaTOpuH o3epa MibMeHCKoe, PacioyIoKeHHOTo Ha Tepputopun  Wib-
MEHCKOT'0 TOCyJapCTBEHHOTO 3amoBeqHHKA. /|1 ompeneneHHus HEKOTOPHIX
3aBUCOMOCTEH COCTaBa PaKOBHMH U Msica ¢ (haKTOpaMH OKpYIKarollel Cpeibl
OBLI OIIpE/IesIeH COCTaB JOHHBIX OTJIOKEHUI B TOYKax MpoO00TOOpa, a Tak-
Ke MIPOBE/ICH aHaJIN3 KauecTBa 03ePHON BOJBI.

JKCMepuMeHTAIbHAS YaCTh.

Mojuttockn coOupaInch BpyYHYIO ¢ TpyHTa (Ha MEITKOBOBE) C MPH-
MEHEHHEM CIIeLNaIN3UPOBaHHBIX OpyIuid cOopa: ckpeOka, npary, cuta. Ha
BCEX TOYKaX OBbLIN COOpaHbI JKUBEIE TOJIOBO3pETbIe 0co0M pazMepoM Ooiee

© AprtiokoB E.B., Msikumkos K.A., Kpynnosa T.I"., Mamkosa U.B., 2015
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20 MM. MOJUTIOCKOB BBIBapUBAII U OTIEISUTM MSTKHE TKAHH OT PaKOBHH C
TIOCJIEAYIOLIMM BBICYIIMBAaHUEM JIO BO3/YIIHO-CYXOT'O COCTOSIHUSL.

Kpowme Toro, 61t 0TOOpans! 7 po0 AOHHBIX OTIOXKeHUH. Kaxkmas
poba coGupanack ¢ MIOMAIN IPHOTH3NTENbHO | M° Ha MiyGHHE BOIBI HE
MeHee 15 cm. Macca npoOsr cocraBisina mpuMepro 0,5 kr. ITpo6sr ymaxo-
BBIBIM B MOJIMATWICHOBBIE MAKEThI, BHICYIINBAIIM B JIADOPaTOPUU U METO-
JIOM KBapTOBAHUSI BBIAEIISUTH CPEIHIONO TPOOYy.

[TpoOy pakoBUH, MATKHX TKaHEH MOJIIIOCKOB M JIOHHBIX OTJIOKCHUI
pacTHpaiy B CTYIKE, ITOJYyIEHHYIO IIOPOIIKOOOPa3HyI0 MacCy CMEIIHBAIIH C
MOJIMBUHUJIOBBIM CITUPTOM M Ha THAPABIMYECKOM Mpecce MoJydaiau Tao-
netku. [locie popmupoBaHus TaOIETOK MPOOHI OTIPABILLIINCH Ha aHIIH3.

PentreHoyopecieHTHBI aHaIU3 PakOBHH, MsICa MOJIIIOCKOB M
JOHHBIX OTJIOKCHHH MPOM3BOMWIN B naboparopun LleHTpa HaHOTEXHOIO-
ruii  FOkHO-YpajbcKoro rocyAapCTBEHHOTO YHHBEpPCHUTETa Ha mHpuOope
Rigaku SuperMini 200 High-power Benchtop Sequential WDXRF Spec-
trometer.

Ot60p mpo6 BoABI ATt OnpeneneHns (PU3NKO-XUMHIECKHX MapaMeT-
POB U THAPOXUMHYECKOTO aHAIIM3a OCYIIECTBISIM B COOTBETCTBHHU C Tpe-
6oBanmsiMu ['OCT P 51592-2000. Ompenernsimn 001y 0 )KeCTKOCTh U Kallb-
LUEBYI0 TUTPUMETpUYECKUM MeTojoM coriacHo ISO 6059-1984. Tlo pas-
HOCTH OOIIeH M KaJbI[MEBOW >KECTKOCTH OINPENEISUI COJECpP)KaHHE HOHOB
MarHus B BOAHBIX npobax. CozepkaHue MOHOB Kalks ONPEACISIM HOTEeH-
LUMETPUYECKH C MCIOIb30BaHNEM KA CEJIEKTUBHOTO 3JIEKTPOa Ha IOp-
tatuBHOM Multitest IPL-513 (SemicoLtd, P®, HoBocubupck).

Pe3yabTaThl U X 00Cy:KAeHHeE.

PenTreHo(hIyopecieHTHOTO aHajin3a 3JEMEHTOr0 CcocTaBa ObUIH
npuBeseHsl k cootHomenusim P, S, K, Mg, Mn, Fe, Zn u Sr/Ca coriacHo
OOIIETPUHATON METOI0JIOTHH [S].

Cootnomrenne P/Ca coOTBETCTBYeT COOTHOLIEHHIO OPTaHUYECKUX H
HEOpraHHYEeCKHX BELIECTB B MCCIIEAOBaHHBIX oOpasuax. JlaHHoe cOOTHO-
[IEHUE BBIIIE B MATKUX TKAHSIX MOJUTIOCKOB, YeM B pakoBHHax (puc. 1).
Cepa TakXe NPHUCYTCTBYET MPEHUMYIIECTBEHHO B OPraHMYECKOM BEIECTBE
TKaHEll MOJITIOCKOB B COCTaBe CYyJIb(ATHPOBAHHBIX IOJHCAXapHUIOB HIN
cepocoJiepXKaIMX AMHHOKHCIOT. I[lo3TOMy THCTOrpamMma COOTHOLIEHHUH
S/Ca nomo6Hna rucrorpamme P/Ca (cm. puc. 1).
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Puc. 1. CpaBHeHHe 3j1eMeHTHBIX cooTHOmeHuii P/Ca u S/Ca B MSITKHX TKaHSIX, pAKOBH-
HAX MOJUTIOCKOB U JOHHBIX OTJIOKEHUSX B PA3IMYHBIX TOUYKAX NPO600THOpPa HA 03epe
HNabMeHcKoOM

Marnuii HakamusaeTcs B ocHoBHOM B Mbimnax C. listeri. Kanpiuii
HEOOXOIUM ISl COKPAIIIEHHUS MBIIII, & MarHUIA OTBEYACT 3a paccialieHne
MbI. Marauii OpI1 0OOHapYKEH TOJIBKO B OJHOM 00pasIle MaHHBIX OTIO-
xeHui (Touka 1). B pakoBMHaxX MOJUTIOCKOB MarHuii He coaepxurcs. Co-
JIep>)KaHWEe MarHusl B MSTKHX TKaHSIX KOPPEIHUPYET C €ro COIEPKaHUEM B
o3epHoi Boje (puc. 2).

Mag/Ca I:f:g‘ mg/l lake water
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Puc. 2. CpaBHeHHe 21eMeHTHBIX cooTHOMIeHHH MQ/Ca B MSIPKHX TKAHAX MOJIJIIOCKOB H
JOHHBIX OTJIOKEHUAX H KOHIEHTPAMN MaTHUsI B 03ePHOIi BO/ie B PA3JINYHbIX TOYKAX
npodooTdopa Ha o3epe MiibMeHCKOM

K, mg/l lake water
K/Ca 5
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Puc. 3. CpaBHeHue 3j1eMeHTHBIX cooTHOIeHnii K/Ca B MATKHX TKAHSIX, PAKOBHHAX
MOJLIIOCKOB M B IOHHBIX OT/IOKEHUSIX H KOHIIEHTPALMH KAJIUsl B 03epHOii BoJe B pa3-
JIMYHBIX TOYKAX NMPo6ooTdopa

I'opa3no Oonplee KOITMYECTBO KKl OOHAPY)KEHO B MSTKUX TKaHIX
MOJUTIOCKOB, 4eM B pakoBUHax (puc. 3). Kanuii sBisiercst BaxxHeHIIMM 3i1e-
MEHTOM, 00€CIIeYMBAIOIINM HOPMaIbHOE (PYHKIMOHMPOBAHHE KIIETOK, TKa-
HEW U Pa3IMYHbIX OPTraHOB OPIOXOHOTHX MOJUTIOCKOB.
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CojeprkaHus KaJusi, MarHus U jkelie3a KOPPeIupyeT ¢ CoiepKaHueM
9THX 3JIEMEHTOB B 03epHOM Boxe (puc. 2—4), Toraa Kak KOPPEIsIie ¢ Co-
CTaBOM JOHHBIX OTJIOKCHHI HE 0OHApPYXKEHO.

Kenes3o, cTpoHIMH, IMHK M MarHuil HakalUIMBAalOTCSI B OCHOBHOM B
MBIIIIIaX OPIOXOHOTHX MOJUTIOCKOB (puc. 4, 5). Pe3ynpTaTel aHaIn30B TOKa-
3BIBAIOT, YTO KOHIIGHTPAIMHU TSDKENBIX METAIOB B MATKUX TKaHIX U paKo-
BHUHAX MOJUTIOCKOB MOTYT OBITh 3HAYUTEIHHBIMU.

Crnenyer OTMETUTh NPHUCYTCTBHE MEOH B OpraHu3Me OpIOXOHOTHX
MOJUTIOCKOB. Meib BXOIUT B COCTaB ABIXaTEIbHOIO TMIMEHTa OPIOXOHOT'HX
MOJUTIOCKOB. Ee HakomieHne — 3To oTpaxxeHHe (PU3MOIOTHYECKHX MPOIEC-
COB B OpPraHU3ME )KHUBOTHOTO.

Fe, mg/l, like water
Fe/Ca o7

o8

015 o8
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L .
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Puc. 4. CpaBHeHHe JIeMEHTHBIX cooTHOUIeHHIT Fe/Ca B MSITKHX TKAHSIX, PAKOBHHAX
MOJIJIIOCKOB H B IOHHBIX OTJI0KeHUSIX M KOHIIEHTPAIMH Kejie3a B 03ePHOii BoJe B pa3-
JIMYHBIX TOYKAX.

SriCa
4

0.0 Zn/Ca

0.02

0.03

m Muscles
002 = Shell i
Sediment m Muscles
o.01 Shell
ol e e e e B e
Sitel Site2 Site3 Sited Site S Site 6 Site” o

Site 1 Sile 2 Site 3 Site 4 Site 5 Site 6 Site 7

Mn/Ca
0.03

0.02
= Muscles
= Shell
Sediment
0.01
o l | ]

Site 1 Site2 Site3 Site4 SiteS Site6 Site 7

Puc. 5. CpaBHeHue 3jieMeHTHBIX cooTHomenuii Sr/Ca, Zn/Ca, Mn/Ca B MATKHX TKaHsIX,
PAKOBHHAX MOJLIIIOCKOB M B IOHHBIX OTJIOJKEHHAX B Pa3IHYHBIX TOYKAX MPo6ooTHOpa Ha
o3epe MiibMeHCKOM.

3akiouenue.

Takum oOpa3oMm, oOHapyeHa TeHJCHIUsI 0oJiee BBHICOKOTO COMEP-
JKAHUSI DJIIEMEHTOB B MATKHX TKaHsX OproxoHororo moyunocka Contectiana
listeri, uem B pakoBuHax. J[JIs MCIOJIB30BAHUS JAHHBIX DJIEMEHTHOTO COCTAa-
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Ba OPraHW3Ma MOJUTIOCKOB B 9KOJIOTHIECKOM KOHTPOJIE BOJHOM Cpenbl Tpe-
OyroTCs TalbHEHIINE NCCIIEJOBAHMS.
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ELEMENTAL COMPOSITION ANALYSIS OF SHELLS AND MUSCLES OF
FRESHWATER
GASTROPOD CONTECTIANA LISTERI
E.V. Artyukov, K.A. Myakishkov, T.G. Krupnova,l.V. Mashkova
SUSU (NRU), Chelyabinsk
e-mail: egor.artiukov@yandex.ru

P, S, K, Mg, Mn, Fe, Zn and Sr /Ca ratios were measured by X-ray fluorescence
(XRF) analysis for shells and muscles of freshwater gastropod (Contectiana listeri), which
lived in the Lake llmenskoe. C. listeri is a common gastropod in freshwater habitats of South
Ural. This molluscan species can use as an indicator of environmental change. The same ele-
mental ratios in sediments and chemical parameters of water (such as magnesium, potassium
and total iron) were determined. Factors affecting trace element incorporation in C. listeri were
identified.

Key words: gastropod, Contectiana listeri, Elemental Ratios, X-ray fluorescence
(TXRF) analysis, Lake llmenskoe
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PEKOMEHJAIMU IO MIPUMEHEHUIO BUOTECTUPOBAHUSA
IIOYB ITPU OHEHKE COCTOSsIHUSA OKPY)KAIOIHEFI CPEAbI
HA BA3E JJABOPATOPHUH 3KOJIOT'MU U OXPAHBI ITPUPO/bI
Irany
E.A. JI3t00a
Ilepmckuii rocyjapCTBEHHBIN HAlMOHAIBHBIA HCCIIE0BATEIbCKUI YHUBED-
curet, 614990, r. Ilepms, yi. Bykupesa, 15, e-mail: aea_eco@mail.ru
Cmapwuil npenodasameinv Kageopsbl 6U02e0YEHON02UL U OXPAHBL NPUPOODL,
k.2.H. Anopees /[.H.

BbIsIBICHBI HEJOCTATKU TPUMECHEHUsS] OMOTECTUPOBAHMS NPH OLICHKE COCTOSHHUS OK-
pyxatoreii cpezapl. Ha nX 0CHOBE COCTaBJIEHbI PEKOMEH/IAIMH 110 OMOTECTUPOBAHUIO MTOYB MPH
OLICHKE COCTOSIHHSI OKPYIKAIOIEeH CPelbl ¢ y4eTOM TEXHHYECKHX BO3MOXKHOCTEH J1abopaTopHu
skonorun ¥ oxpansl npuponst [IITHMUY. IlpeacraBnena nepcrnekTHBHAs CXeMa 110 OLCHKE
COCTOSIHMSI OKPYXKAIOIIEH CPebl C MapauIe/IbHbIM NIPOBEACHHEM OHOTECTHPOBAHHSA M TCOXHU-
MHYECKOTO aHaJIN3a.

Kirouesble cnoBa: GuorectupoBanue, reoxumuueckuii ananus, Chlorella vulgaris,
Daphnia magna.

B xonme aHanm3a nUTEpaTYpHBIX CBEICHHH, KAacAIOMIUXCS IMpPUMEHE-
HUs1 OMOTECTHPOBAHUS MPH OIICHKE COCTOSIHUS OKPYIKArOIeH Cpeibl, B da-
CTHOCTH OMOTECTUPOBAHHUS MIOYB, ObLIT BBISIBIICH PSiJl HEJIOCTATKOB:

1. lpu mpoBeACHUHU SIMIOTPUATHOTO OMOTECTHPOBAHUS HE YUUTHI-
BAIOTCSI HEPACTBOPUMBIE B BOJIE BelecTna [3].

2. BopgHas BBITSDKKA W3 TI0YB HE BCEr/a MOJHO OTPAXKAET YCIOBHUS
¢byukironuposanust 6uotst [1, 3, 6, 7, 8].

3. Ilo pesymbraTamMm OHOTECTHPOBAaHUS MOXHO JIMIIH KOCBEHHO CY-
JIMTh 0 KOHKPETHBIX (PaKTOpax HEraTUBHOTO Bo3jeicTus [7].

4. TecT-00bEKTHl pa3HbIX TAKCOHOMHYECKHX YPOBHEH MPOSIBISIIOT
crenUIecKue TecT-peakiiy, KOTOPbIe B HEKOTOPBIX CIyYasx CIOXKHO
CYMMHpPOBATh [2].

5. B Poccum He paszpaboTaHa enuHas CUCTeMa 1O MPUMEHEHHUIO
6uorectupoBanus [7].

OrpaHuyeHus1, CBSI3aHHbIE C HEPACTBOPUMOCTBIO HEKOTOPBIX COEU-
HEHUH B BOJIE MOKHO MPEO0JIETh MMyTEM JOMIOJIHEHHUS dIFOTPUATHBIX METO-
JIOB TIPOBENIEHUsSI OMOJIOTMUECKOTO TECTUPOBAHUS ANTUITMKATHBIMU METOa-
MU, NPEACTABIAIOIIMMU KOHTAKTHOE B3aWMOJEUCTBHE aHAIU3HPYEMOIO
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obpasma u TecT-00beKTa Omonornieckoil mpuponsl. [lpu 3TOM maHHOE yc-
JIOBHE HEOOXOIMMO YETKO OTPa3UTh B HOPMATHBHOW 0Oase, periaMeHTH-
pylomieil nmpruMeHeHHe OHOTECTHPOBAaHMS B XOJAE ONPENENICHUS CTENCHU
TOKCHYHOCTH TOM WIIM WHOH cpexbl, B TOM (opme, KOTopasi He IperycMaT-
PHBAET AIbTCPHATHBHBIX TOJIKOBAHMH.

Kpome Toro, crnemyer oTMETHTh, YTO CYIIECTBYIONIAas B 3aKOHOZA-
tenbcTBe Poccuiickoit denepanyy HOpMa IO KOJIMYECTBY IPUMEHSEMBIX
TECT-00BEKTOB JOJDKHA OBITH JIOMOJHEHA: IPIMEHEHHNE IBYX TAKCOHOMHYE-
CKH OTJAJICHHBIX BHJOB KUBBIX OPTaHU3MOB B XOZE JIIOTPHATHOTO OHOTEC-
TUPOBAHUS SIBIISICTCSI HEJJOCTATOYHON JIJIsl BBIHECEHHSI JOCTOBEPHON OLICHKH
CTENIeHN TOKCHUYHOCTU HCCIEAyeMbIX o0pa3uoB. [losTomMy M3 IIMPOKOTO
CHEKTpa MPUMEHSACMbIX B HACTOAIIEE BPEMs TECT-00BEKTOB MOXKHO BBIIE-
JIUTH eIlle HeCKOJIBKO BHUIOB JKUBBIX OPIaHU3MOB, PA3IUUYAIOIIUXCS MO CBO-
UM (HU3HOJIOTMYECKUM IapaMeTpaM 10 OTHOIICHHIO K TeM WM MHBIM TOK-
cukaHTaM. Hampumep, npu orjeHKe COCTOSIHUS TTOYB I1€JIec000pa3HO BMECTE
¢ Haubonee momyssipHeiME TecT-o0bekTamu Chlorella vulgaris u Daphnia
magna, MCIoJb30BaTh BBICIIME pacTeHusi, Hampumep, Lepidium sativum,
KOTOpPBIMH TaK ke MoxHO 3amenutb Chlorella vulgaris, ecnu HetT Bo3mox-
HOCTH HCTIOJIB30BaTh OOJIBIIE IBYX TeCT-00hEKTOB. B 3TOM miane mHTEpec-
Ha no3unus Kabuposa [4], B paboTax KOTOPOro TOBOPUTCS O HEOOXOAUMO-
CTH pa3pabOTKH MHOTOKOMITIOHEHTHBIX TECT-CHCTEM, OCHOBAaHHBIX Ha IPHH-
ILIUIIE CONPSKEHHOCTH TeCT-00BEKTOB B MPOCTPAHCTBE U BPEMEHHU B paMKax
€IMHUYHBIX OMoTecTOB. BMecTe ¢ TeM, Kak ClleAyeT U3 ONpeIesIeH s TOHS-
Tus OuoTecTupoBaHus JIAmeHko [5], M1 OLEHKHM HETaTHBHOTO BIHMSHUS
MIpeATIoNaraeMbIX HeOJIaronpuATHEIX (pakTopoB HeoOXoaumMo MoxoOpaTh
HanOoJee YyBCTBUTEIbHBIE K TIO00OHBIM (haKTOPaM TECT-OpPraHU3MBbI.

Bropoii nmpobieMoil sBiaseTcs TO, 9TO BOAHAS BBITSKKA M3 IOYB HE
BCEr/a IMOJHO OTpaXkaeT ycJoBUs (yHKIHOHMpOBaHus Ouotsl [3]. B mpo-
recce 0TOOpa M MOJArOTOBKH MPOO MOYBHI K aHAIN3Y HEM30€XKHO TEpSIOTCS
MHOTOYHCJICHHBIE €€ 3MEP/KEHTHBIE CBOICTBA KaK CIOXHON CHCTEMBI CO
CJIOKHBIMH B3aMMOCBSI3IMH. AHAJIHM3 TI0YB METOJOM IPHUIOTOBJICHHS M0Y-
BEHHBIX BBITSDKEK HE I10/Ipa3yMeBacT yueTa BCEro KOMIUICKCa OpraHOMHUHE-
paJbHBIX KOMIIOHEHTOB. B TaHHOM cilyyae Ba)KHO TOBOPUTH O TOM, YTO He-
06xoauMo pa3pabaTeiBaTh cucTeMy KO3()(MUIIMEHTOB, KOTOPBIE MOTIH OB
YUUTBHIBATh PA3IMYHOCTH YCJIOBHI: ITOJCTHIIAIOIAS MTOPOAA, (PUTOLEHO3 M
T.JI.
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PesynpraTomM mpoBeneHUs OMOTECTHPOBAHUS BCETAA SBISIETCS yT-
BEPXKICHHE O CTETEHH TOKCHYHOCTH HCCIEAYEMBIX 00pasloB, M MOCIHE-
JyIOIIas OlleHKa TOKCUYHOCTH I0YB, U3 KOTOPBIX 3TH 00pa3lbl OTOMPaITHCh.
[Tpu 3TOM NpEAnoNoKEHHS O TOM WM MHOM (hakTope, 00yCiIaBINBaIoIEeM
9TOT pe3yNbTaT, 0€3 MapaIeIbHON MPOBEPKH aIbTCPHATUBHBIMU (DU3HKO-
XMMHYECKIMH METOJaMu OyIyT HOCHTh HEOOOCHOBaHHBIM XapakTep. M3
9TOTO CJIEAYET, YTO, HApAy ¢ OMOTECTUPOBaHHEM, HEOOXOIUMO IIPOBOJUTH
(M3UKO-XMMUYECKHH aHaiaW3 Mmous. Takum oOpa3oMm, TOJBKO NPH COBMeE-
LOICHHOM NPHMEHEHHH 3THX METOIOB NPEACTaBIAECTCS BO3MOXKHBIM IOIY-
YeHUE KaK MHTErpalbHON XapaKTepPHCTHKHU, TO ecTh 3ddekxTa Bo3neiicTBU
MOYBEHHBIX KOMIIOHEHTOB, TaK U KOJIWYECTBEHHBIX JIaHHBIX 110 (hakTopam, B
YaCTHOCTH 3arps3HAIOIIUM BELIECTBAM, COIEPKAHUE KOTOPBIX MPEBBIIIECHO.

Iposenenne GuotectupoBanust Ha Chlorella vulgaris u Daphnia
magna npeaycMaTpUBaeT OLICHKY Pa3JIMYHbIX TECT-PEaKUi U CBA3AHHBIX C
HUMH MEXaHM3MOB BO3/€HCTBUs. VIMEHHO 3TUM MOXHO OOBSICHHUTBH IPOTH-
BOpeYHME B Pe3yNbTaTaX, MOJYYEHHBIX C IOMOILIBIO AAHHBIX JIByX TECT-
o0bekToB. Tem He MeHee, HOpMaTHBHas 0a3a Poccuiickoit denepanun per-
JJAMEHTUPYET MPOBEACHHE OLEHKU KayeCTBa OKPYXKAIOIIEH Cpelnbl TOIBKO
Ha ABYX TECT-OOBEKTOB, UTO SBJIAETCS HemocTaTouHbIM. Ciiemyer pacuim-
PUTH JaHHBINA CIMCOK MUHMMYM 10 3-4 TecT-00BEKTOB, X0T4 B psae EBpo-
neiickux crpas, a Takxke B CIIIA 3ToT nokasareins cocrabisieT 5-6.

Ocoboro BHHMaHUS 3aCiIy>KHBaeT Ipo0ieMa HEHOPMHUPOBAHHOCTH
OMOTECTUPOBaHMS KaK METOJa OLIEHKH COCTOSIHUSI OKPYXKalollleid cpeibl, a
TaK)Xe OTCYTCTBHE €IMHON 0a3bl JaHHBIX IO ATOMY BoIpocy. PasHble mc-
CIeJOBaTENbCKUE KOJIJIEKTUBBI PYKOBOACTBYIOTCS Pa3IMYHBIMH METOIUKA-
MH, TO €CTh UMEET MECTO MpodiieMa HEOCTATOYHON YHH(DHUIIMPOBAHHOCTH
JAHHOTO BHWJa aHalik3a, [0 CPABHEHHIO C CYIIECTBYIOUIMMHU (UHKO-
XUMHUYeCKUMH MeToaamu. [Ipu manpHeitmen pa3paboTke eIUHON CUCTEMBI
OroTecTUpOBaHM HEOOXOAMMO BKIIOUATh ITapaMeTphl, OMUCHIBAIOIINE pe-
3yNbTaThl OMOJIOTHYECKOTO TECTUPOBAHMS PAa3NUYHBIX NMPHUPOIHBIX Cpel, a
TaK)K€ CyMMapHbI€ II0KAa3aTeNId 110 HECKOJBKUM TaKUM IIapaMeTpaMm U Ipo-
IpaMMHBIE CPEJICTBA UX MPECTaBICHHUS.

Io pe3ynbTaTaM JaHHOTO UCCIIEAOBAHMUS, BBISIBICHHBIX HEAOCTATKOB
1 JTOCTOWHCTB, COCTaBJICHBI PEKOMEHAAIINHU IO MpoLeaype OnoTecTHpoBa-
HUSI, B YACTHOCTH OMOTECTHPOBAHUS ITOYBEHHBIX 00pa3loB, OT Hadaua OT-
6opa 1pod 10 06pabOTKH MOJTyYEHHBIX Pe3yIbTATOB.
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1. Omnpenejenue TecTupyemoii cpeabl. [ OLIEHKH COCTOSHUS
MIPUPOTHBIX YKOCHCTEM HamOOJee aKTyalbHO OMOTECTHPOBAHUE IOYB, TaK
KaK IO MOYBaM MOXHO CYJUTh O MOJCTHJIAIOIIUX IOPOAAX, PaCTUTEIbHO-
CTH, B ITI0YBAaX HAKaIJIMBAIOTCS BEIECTBA, NOCTYIMAIOMIUE U3 aTMochepsl U
ruapocdepsl, MOCTYNAONINE BIIOCICICTBUH B PACTECHHUS.

2. Bpi0op TecT-00beKTa. /1711 TOYB HET HOPMATHBHO PEKOMEH[O-
BaHHBIX TECT-00BEKTOB M BCE aTTECTOBAHHBIE METOAMKHU JJIsI OMOTECTHPO-
BaHMA ITOYB W3HAYAIBLHO Pa3pabOTaHbI U MPUPOAHBIX BOA M aJalTHPOBaA-
HBI 7151 I04B. B 00meM, MOXXHO TOBOPUTH O TOM, YTO A OMOTECTHpOBa-
HUS TI0YB, HEOOXOIMMO HCIIOJBb30BaTh IOIYJISIPHBIE M PEKOMEHIyeMble
tect-00bekThl: Daphnia magna u Chlorella vulgaris, Ho ucmnons3oBanue
TOJIBKO 3THX TECT-00BEKTOB HENOCTaTOYHO. J{JIst moydeHus Hanbosee pe-
MPE3CHTATUBHBIX PE3YyJILTATOB, HCO6XOJII/IMO HCIIOJIB30BAaTh TeCT-06’beKTbI,
JUIL KOTOPBIX IIOYBA SIBJIAETCA €CTECTBEHHOW CPENIOM, HAllpUMEp BBHICILKE
pacTeHus, POM3pacTaloie Ha JaHHOW THIIE ITOYB, a TaK K€ MHUKPOOpra-
HHU3MBI, KOTOPBIE MPOSIBISIFOT CIIEIU(DUIECKYIO PEaKIHIo.

3. Ot6op mous. [Ipu oTOope MOYB AN KakAoi MpOOBI JOJDKHA
OBITH COCTaBJICHAa COIPOBOJHTENIbHAS 3allMCKa, COAepKamias B cebe WH-
(opMaruo o TUIE MOYB, €€ OCHOBHBIX XapaKTEPUCTHKaX W Teo0OTaHUYe-
CKOC OIIMCaHUC MCCTHOCTH. HpI/I IIOArOTOBKC ITOYBCHHBIX o6pa3u013 HE00-
X0auMO n30eratb UX KOHTAKTa C BO3MOXKHBLIMU 3arpA3HUTCIIAMU. HO‘IBy
HeIb3sl HarpeBaTh J0 TeMIepaTyphl, Bbllle KOMHATHOW. [Ipn mpurorosie-
HHUHN BOI[HOfI BBITSXKKHW U3 IIOYB MOXKET HCIIOJIB30BaTHCSA TOJIBKO JUCTHIIIIH-
poBaHHasi BOAA.

Ha nanHOM sTame MBI CUMTaeM HYXXHBIM PEKOMEH/IOBATh Iapal-
JIETTbHO C METOJIaMH, UCTIOJIb3YIOIIMMH BOJHYIO BEITSDKKY U3 TIOYB, IpUMeE-
HATb aIIUIMKaTHBIE METOJbI, KOTOPbIE NOIPAa3yMEBAOT BBICAJIKY PACTCHUMN
B TECTUPYEMOM IIOUBE.

4. TlpoBeaenne aHaim30B. [IpoBOIUTH OHOTECTHPOBAHUE JIyYIlEe
BCEro mo arreCTOBAaHHBIM METOJAHWKaM, C YY€TOM TI'OCYJapCTBCHHBLIX CTaH-
JApTOB WJIM METOJIOB, OITyOJIMKOBAaHHBIX B HAyYHBIX KypHanax. B mporecce
OIBITOB HEOOXOAMMO MPOBOAWUTH KOHTPOJIb YYBCTBUTEIBHOCTH TECT-
00BEKTOB Ha MOJIETBHBIX TOKCUKAHTAaX.

5. TlosyyeHue MepBUYHBIX JaHHBIX U UX 00padoTka. [Tocne mo-
JIy4eHHsI TIEpBUYHBIX JaHHBIX HEOOXOIMMO IPOBECTH UX KOPPEJSLMOHHBIN
a"anu3. Ecnu nomydeHHble pe3yabTaThl HE BBI3BIBAIOT BOIIPOCOB, TO MOXHO
000HTHCHh 0€3 MPOBEACHUI OMOJHUTEIBHBIX HCCIEAOBAaHUNA. A €ClTi HeT
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OJTHO3HAYHOCTH B TIONyYCHHBIX PE3yIbTaTaX, TO HEOOXOIMMO IIPOBECTH
JIOTIOTTHUTENbHBIA aHAJIN3 TI0YB.

6. IIpoBenenue reoxummveckoro anajamsa. OCHOBHBIC IapameT-
PBI, KOTOpBIE HY)KHO OIPE/IENINTb, BKIOYAIOT: PH moTeHIMa bHbIA 1 abco-
JIOTHBIM, aHaJM3 Ha COJAepKaHWe yriiepojaa (TyMmyca), TsDKENble METaslIbl.
[Ipu ompeneneHnu coaepKaHUs TSHKEIBIX METAIIOB HY)KHO TIOMHMO Bajo-
BOTO COZAEPKaHMs, U3MEPSTh MOJIBUKHBIE, BOJOPACTBOPUMBIE U KUCJIOTOpPa-
cTBOpUMEIe (popMbl. Takoi aHATN3 TO3BOJIUTH TOIYYIUTh HANOOIEE TIOTHYIO
kapTuHY. Kpome Toro, ecii ecTh BO3MOKHOCTb, JJIS TIOJIydeHHs Hanbomee
TOYHBIX PE3YyNbTAaTOB, MOXKHO IPOBECTH CHEKTpPalbHBIH aHAIU3 Ha COJEp-
YKaHUe aHUOHOB: CYJb(aThl, HUTPUTHI, (ocarTel U T.1I.

7. OGo0menne pe3yabTaTOB OHOTECTHPOBAHUS, 3AKJIIOYEHUE O
KaudecTBe MouB. [locie nmpoBegeHNEe TEOXUMHYECKOTO aHaAIN3a, Heo0Xo1u-
MO COMOCTaBUTH MOJIy4eHHBIE pe3ynbpTaThl ¢ mokazatensmMu OJIK u IT1K,
KJIapKaMH{ ¥ 30HAIGHBIMA (DOHOBBIMH BEJIMIMHAMH JUIS TSKEIIBIX METAJIIOB,
OTIpPENICINUTh peakluuio mouB. [lamee HEOOXOOMMO TPOBECTH CTATUCTHYE-
CKyl0 00paboTKy HOJIyYEHHBIX PEe3yJIbTaTOB M KOPPEISLUOHHBIA aHallk3 C
pe3ynpTaTaMi OMOTECTUPOBAHMS.

Ecmu ydgecTp mpuBeneHHBIE PEKOMEHIAINH, TO CXeMa OHOTECTHPO-
BaHUS IMOYB BBITJIsENa Obl CISAYIOIUM 00pa3oM € Y4eTOM TEXHHYECKHX
BO3MOXHOCTEH 71a60paTopuy HKOJIOTMH W OXPaHbl MPHPOJBI, YTO OTOOpa-

JKEHO B TaOJIHIIE.
Tabmauna
IepcniekTrBHAs cxema Julst OMOTECTHPOBAHHS MOYB Ha 0a3e 1a00paTOPHHU SKOJIOTHH 1
OXpaHbl IPUPOJIBI

3amada Pemenue 3amaun
1 2

Hcnonb3yemble Pacrenmst: Chlorella vulgaris, Lepidium sativum; -

TeCT-00BEKTHI BotHble: Daphnia magna, Paramecium caudatum; 6uo-
mmoMuHHCTIeHTHBIE GakTepu: Vibrio fisheri

OTt00p nous 1 KT Ka)x0ro odpasna

IloaroroBka nous IlouBbl TPOCYMIMBAIOTCA A0 BO3AYLIHO-CYXOrO CO-
CTOSTHUSI, IEPETUPAIOTCS B CTYIIKE U MEPEMAIbIBAIOTCS
B aHAIMTUYECKOH MEJIbHUIIE
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IMpomomxenne Tadmusr 1

1

2

IIpoBenenue anamu-
30B

BuotectupoBatrie BOIHBIX BBITsDKEK 13 ous Ha Chlorel-
la vulgaris mo mMeroauke M3MeEpeHHMIA ONMTHYECKOW IMIOT-
HOCTH KyJITYPBI BOIOPOCIIH XJIOpEIlIa YIS OTPEICIICHS
TOKCHYHOCTH TMHTHEBBIX, MPECHBIX MPUPOIHBIX M CTOY-
HBIX BOJI, BOIHBIX BBITSDKEK M3 TPYHTOB, TIOYB, OCAIIKOB,
oTXx010B mpomsBozactBa M motpednenms (IIHA & T
14.1:2:3:4.10-04) ¢ npuMeHeHWEM JTA0OPATOPUH UL
OMOTECTHPOBAHNSI BO/I,

BroTecTrpoBame BOIHBIX BRITSDKEK 3 1o4B Ha Daphnia
magna mo METOIMKE HM3MEPEHHI KOIMYECTBA DPavKoB
JadHI IS ONpee/IeHrs] TOKCHIHOCTH TIHTHEBBIX, TIpe-
CHBIX TPUPOHBIX M CTOYHBIX BOJI, BOAHBIX BBITSDKEK M3
TPYHTOB, TIOYB, OCAJIKOB, OTXOJIOB IMPOM3BOICTBA M TIO-
TpeOnenuss MetozoM mpsimoro cuerta (IIHJ & T
14.1:2:3:4.12-06) ¢ TpUMCHEHHWEM KIMMaTOCTAaTOB
YCTPOMCTB 151 SKcToHmMpoBanus Daphnia magna.
BroTecTHpoBaHUsS TMOYB  AIMUIMKATHBEIM METOIOM  TIO
MeTofuke, ormcanHon Epemuenxko O.3. u ap. [3].
BroTecTHpoBaHHs BOIHBIX BBITSDKEK M3 TIOUB Ha Parame-
cium caudatum mo MeToHKe ONpe/IeSIeHIsT TOKCHIHOCTH
OTXOIOB, TIOYB, OCAIKOB CTOYHBIX, IMOBEPXHOCTHBIX,
IPYHTOBBIX M [IUTHEBBIX BOJ METOJIOM OHOTECTUPOBAHKSI
C  WCIOJB30BaHMEM  PABHOPECHMYHBIX  HH(Y30-
puii Paramecium caudatum (®P 1. 139. 2006-02506) ¢
MPUMEHEHHEM TIPHOOPHO-BBIUHCIIUTENHHOTO KOMILTEKCA
BbuoJIaT-3.2.

BrorectpoBaHue BOIHBIX BBITSDKEK W3 mous Ha Vibrio
fisheri ¢ mnpumeHenneM mPUOGOPHO-BUYHCIUTEIBHOIO
KOMIDTEKCa BHOJIFOM 1 TeCT-CHCTEMBI DKOJTIOM.

O0paboTka pe3ydb-
TaToB

Pesynbratel 00pabaThIBAIOTCS C YUETOM METOIUYC-
CKMX pEKOMEHJAlMil B COMPOBOXKIAOIIEM MpPO-
rpaMMHOM ofecriedyeHud W ¢ mnpuMmeHeHuem Mi-
crosoft Excel.
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OxoHYaHNe TaOJIHIIBI

1

2

IIpoBenenue reo-
XAMUYECKOTO aHa-
J3a

OmnpeneneHne akTyaJpHOW M HOTeHOHANbHOW PH
Ha MHoTomapamerpoBoM mpubope Multi 350i, orm-
penerneHne comepXKaHus yriepona (rymyca) MeTo-
JIOM THTPOBAHUS, OIpEICICHUE BaJOBOTO COIEP-
YKaHUE TSDKEIBIX METAJUIOB Ha BOJIHOAMCIEPCHOH-
HOM pPEHreHHO(MIYOPECHEHTHOM CHEKTPO(pOTOMET-
pe «CIIEKTPOCKAH MAKC G», onpeneneuue
BaJIOBOTO COJICP)KaHMsI, COJEPKAHUS MOJBHIKHBIX,
BOJIOPACTBOPHUMBIX M KHCIOTOPACTBOPUMBIX (hopm
TSDKEJIBIX METAUIOB Ha BOJIbAMIIEPMETPHUECKOM
aHanmuzatope Ta-Lab, ompememenne copepxanms
cynb(haToB, HUTPATOB M HUTPUTOB HA CIIEKTPO]O-
tomerpe NachLange.

O06001EeHNE pe-
3yJIbTaTOB OHOTEC-
THUPOBaHHUS, 3aKITIO-
YEeHHE O KauyecTBe

KoppemsuuoHHslil aHanu3 MexAy pe3ylbTaTaMH
OMOTECTUPOBAHUS M TEOXMMHUYCCKHM aHAIHM30M,
3aKJIIOYEHHE O KAdecTBE I04YB, MOSICHUTEIbHAS
3amKrcKka O BO3MOJKHBIX BIMAIOIIMX (pakTopax, Hc-

I104YB X041 U3 pE3yJIbTATOB I'COXUMHUYCCKOI'O aHaJin3a.

B pesynbTaTe MBI HONy4wiu Haubonee afeKBaTHYIO M PeIpe3eHTa-
THUBHYIO CXeMY IPOBEJCHUS aHAIN30B MoYB. OJIHAKO JaHHAS CXeMa SBISeT-
csl TPYO3aTPAaTHOM, TaK KaK JUisi OHOTECTUPOBAHUS OHO POOHI U ee Teo-
XMMHUYECKOTO aHaIN3a TpedyeTcs O0ibIIoe KOJTHIECTBO BPEMEHH.
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Limitations of application of bioassay tests within an environmental appraisal are un-
raveled and recommendations for soil bioassay tests are made considering to the technological
capacity of PSU laboratory of ecology and nature protection. A prospective plan for environ-
mental appraisal with simultaneous bioassay tests and a geochemical analysis is presented.

Key words: bioassay, geochemical analysis, Chlorella vulgaris, Daphnia magna.
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NU3MEHEHUWS NPUPOJHO-AHTPOIIOT'EHHBIX TAHAIITA ®-
TOB MEIIEPHI B XVI11-XXI BEKAX
B.M. Maracos
MockoBckuii rocy1apcTBEHHBIN yHIUBEpcuTeT MMeHrn M.B.JlomoHOCOBa,
119991, Mocksa, JIeHnHCKHE TOPHL 1.1,
e-mail: ecoacoustic@yandex.ru
Hayunwlii pyxosooumens -npog., un.-kopp.PAH, 0.e.n. K.H. [[bsixonos

B cratee onmchiBaeTCS METOQMKA LU(POBOrO aHalIW3a MaTepHanoB [ eHepaJbHOrO
MEXEeBaHUsI U Oojiee MO3HUX MPOCTPAHCTBEHHBIX IAHHBIX O CTPYKTYPE 3€MIICHIOJIb30BaAHHS
JUISL 1leNield BBUSIBJICHHS BKJIAJa OCHOBHBIX MPUPOAHO-MO3HLIHOHHBIX (AKTOPOB B JHHAMHKY
Yroaui.

KiroueBbie ciioBa: npupoaHo-antpornoreHusiid nanamadpt, ['MC, ncropuyeckue Kap-
ThI, TUHAMHUKA 3eMJICTIOJIb30BAHUS.

Pa3zHooOpazue mpupoIHO-aHTPOIIOTeHHBIX JIAHAMAGTOB 00yCIOBIIe-
HO COBMECTHBIM JEHCTBHEM IPUPOIHBIX (KIMMAT, MOYBHI), MO3HIIHOHHBIX
(cTpyKTypa pacceieHus, TOProBble IyTH), HCTOPUYECKHX (BOMHEBL, pedop-
MBI) U COLHMAJBHBIX (akTopoB (KynbTypa, cneuuanuzauus) [2,4,5]. Tlpu
LIMPOKOM Pa3BUTHH TeOMH(OPMAIMOHHBIX TEXHOJOTHI CTaHOBUTCS BO3-
MOXKHBIM OLICHUTh KaK CTENEHb IpeoOpa3oBaHuil Cpelbl, TaK U BKIAJ pas-
JIMYHBIX (aKTOPOB B TEPPUTOPUATIBLHYIO OPTaHHU3ALMIO XO35ICTBA HE TOJb-
KO Ha Ka4eCTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypOBHe [6,7].

Hambonee TowHO# [3] XapaKTepHCTHUKOW MPOCTPAHCTBEHHOTO pac-
npenencHust CTpyKTypbl yroauii u pacceneHus XVIII-XIX Bexos ciyxar
MaTepuaisl ['eHepanbHOro MEXKEBaHHsI, KOTOPBIE B3STHI 33 OTIPABHYIO TOY-
Ky B aHaIM3e JUHAMHUKHU 3€MJIENONB30BaHMS IIPU UCIIONB30BaHUH MOCIE0-
BaBIIMX 32 HUIMH KapTorpadMuecKux MaTepuanos — kapTel Menne, Ctpenn-
OMIKOTO M TaK, BILUIOTH JI0 COBPEMEHHBIX KOCMHUUYECKHX CHUMKOB.

Lenv uccnedosanus - ycTaHOBUTh 3aKOHOMEPHOCTH CHELUATN3ALUH,
TEPPUTOPUATIBHON CTPYKTYPhl U JAUHAMUKHU XO3SMCTBEHHBIX YrOJIUH pac-
cMaTpuBaeMoil Tepputopun — KacumoBckoro yesna Ps3aHckoil ryGepHUH.
Jnst XapakTepuCTUKU ObUTM BBIOpaHbI JiBa CIEHU(UUHBIX O MPHUPOIHBIM
yCIIOBUAM KJIHOYEBBIX ydacTka. «Tymckoi» — Tymckoil palioH Pssanckoi
obmacty, rpaHuia JaHAmadTOB MOPEHHO-BOJHOJIEAHUKOBBIX M JIOJHMHHO-
3aHPOBBIX PAaBHUH 30HBI XBOMHO-UIMPOKOIHMCTBEHHBIX JIECOB, AOJIMHA P.
I'yen; «Kacumosckuit» — KacumoBckuii paiion Ps3zanckoii obnactu, rpaHu-
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I[a MOpPEHHO-BOJHOJICIHUKOBEIX JAHMIMA()TOB C aJUTIOBUANBHBIMU JIAH-
magramu qoauHE p. OKa.

CTpyKTypa yroaui s KaKA0ro KIIFOYEBOTO YUacTKa BOCCTAHABIIH-
BaJyack 1o TuaHam nad ['erepansHoro MesxxeBanus (M 1:8 400) u sxoHOMH-
YeCKHM IIPUMEYaHUSAM B HECKOJBKO 3TamoB: 1) co3maHue aOpHCOB Aad IO
JAHHBIM MeXeBBIX m3MepeHuii nposoamiocs B [IC «'EOITPOEKT» 5.29,
IIPU 9TOM COOTBETCTBEHHO YCTPAHSAJINCh U HEBSI3KHU; 2) CBEIEHHE KAXKAOTO
pactpoBoro n3o0pakeHHsl a4 B €IUHOE IOKPHITUE B YCJIOBHOW CHCTEME
KOOpAMHAT; 3) TpaHChopManus CBEAEHHOTO N300pakeHHs K COBPEMEHHOMN
reorpa)MuecKoil OCHOBE 10 OMOPHBIM TOUYKaM; 4) PEKOHCTPYKLHS CTPYK-
TYpBI 3eMJICTIONB30BaHUS KIItOUeBbIX yuacTkoB koHIa XVIII Beka B ocHOB-
HBIX KaTeropusx 3emelb (C 0000IIeHHeM JereHAbl U SKOHOMUYECKHUX MPH-
MEYaHUi); 5) PeKOHCTPYKIHUS CONHUANEHO-YKOHOMHYECKOW HHAPACTPYKTY-
pet korna XVIII Beka: noporu, pexu, HaceJICHHBIC MTyHKTHI U T.11.

3areM mpoBOAMIACH MIPHUBSI3KA M BOCCO3JAHHUE CTPYKTYPHI YTOAUH 110
JATBPHEWITNM XpOHOCpe3aM, O0eCIIedeHHBIM KapTOrpad)UIecKUMHU JTaHHBI-
Mu. i1 aHanmm3a W3MEHEHWH MOCICTHUX IECATIIICTHH HCIIONB30BAINCH
pasHoBpemMeHHbIe cHuMKHU Landsat.

JUis onmucaHus MPUPOAHBIX YCIOBUI KIIFOYEBBIX YYACTKOB HCIIONb-
30BauCh JaHamadgTHeie KapThl Macitadba 1:50000, KOTOpbIe B CBOKO Oue-
penb TpaHCOPMHUPOBAINCH B KAPTHI arporpyIIl 3eMeNb Ha OCHOBE METOIH-
yeckux paspaborok B.M. Kuprommna [1], ompenessomue MPUroIHOCTh
HCIOJIb30BaHUS TOM WIM HHOM KaTETOPUHU JUIsl BEACHUS CEIIbCKOIO XO3sICT-
Ba.

Takum 00pa3oM, Ha BBIXOJIE MONTyYaeTCsl CEpUs KapT, OTPaKAOIIIX
CTPYKTYPY 3€MJICTIONF30BAHMS HA pa3HbIE MEPUOJIBI BPEMEHH, [P HAJOXKe-
HUHM KOTOPBIX JPYT Ha JApyTra JIETKO MOXKHO MPOCICAUTh TUHAMUKY YTOIUH
U CBS3aTh €€ C MPUPOJHBIMU W MO3UIIMOHHBIME (PaKTOPaMH METOJIaMH CTa-
TUCTHYECKOTO aHaM3a Oynarogaps exnHoMy pactpoBomy (30x30M B mmKce-
Jie) MPeACTaBIESHUIO BCEX KapT.

B xoze Takoro aHann3a ObLIM BBISBJICHBI JIBE Pa3IMUHble KapTHUHBI.
Ha «TymckoM» KIIFOY€BOM ydacTKe ¢ KOHIa 18B. CTpyKTypa yroauii mpak-
TUYECKH HE M3MEHMJIACh. | paHMIIBI MAIIHU U JIeca OKa3aJHCh YCTONUYMBHI-
MH, U «Iep>KaJIMChy TPaHHWIIAMH HPUPOJHBIX YCIOBHH. Pacmamika Bemach
HCKJIIOYUTENFHO B KpPaeBOW 30HE MOPEHHO-BOAHOJICTHUKOBOW PAaBHHHBI,
rJie HeXapakTepHble aisi Memepckoil HU3MEHHOCTH CYIJIMHUCTBIE (Oosee
IUTOJIOPO/IHBIE, YeM IeCYaHble) MOYBBI COYETAIOTCS ¢ HEOONBIINMH YKIIO-
HaM{ TOBEPXHOCTH, OOECIICUMBAIONIMMHU OTHOCHTENBHBIH IpeHax. [Ipak-
THUYECKH IUIOCKHE MEXAYpEuHbIE IPOCTPAHCTBA OCTABAINCH 3aHATHI JIEC-
HBIMM MaccuBaMu. PaBHO kak u jeBblid Oeper p.I'ych, oTHOCSIIMICS K J10-
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JIMHHO-3aHJPOBOMY JaHAMmA(Ty, TOAE BBICOKAas CTENEHb 3a00JI0UEHHOCTH,
necyaHsle OCTHBIC TOYBHI.

IMocnennss pacmamka 3aechk HaOMIOAATAach HETIOCPEACTBEHHO aBTO-
poMm B 2004r. DKOHOMHYECKHE U COIMAIbHBIC U3MEHECHHS B CTPaHE MPHUBE-
T ceffyac K TOMY, YTO B TPaHMIAX MAllHH, YHACIEIOBAHHBIX €Ile C KOHIA
188., Teneps 3anexu. JlMHAMHKA B CTPYKTYpPE 3€MIICTIOIb30BAHUS MPAKTH-
YEeCKHU HE BBIPAKEHA.

«KacuMOBCKHII» ke KIIIOYEBOW Y4acTOK OTJIMYaeTcsl OojblIed Ju-
HAMUKOW CTPYKTYpbl yroauid. B konme 18B. miomanp pacmamku Obuia
OoJibllie HBIHELIHEH, OCHOBHBIE TIOTEPH MPOU30ILIH euie B 19 Beke 3a cuer
MaJIONIPUTOIHBIX TeppuTopuii Teppac Oxu. JTO mecuaHble OeAHbIE MECTO-
oOuranus, rue pacrnamka Obiia HedddexTrBHOW. CEHOKOCHI BO MHOTOM
COXPaHWIINCh, OJHAKO MPeoOIIaiaeT TEHICHIUS MX 3apacTaHus KyCTapHH-
KOM B IIOCJIEIHHUE JecATHIeTHs. Bripouem, Takke M YacTHYHO IPOHU3OIIIA
yTpara MalleHHBIX 3eMelb M3-3a 3a0packiBaHuA UX B 90-€ ToJpl MpOIuIoro
BEKa.

ITpu 3TOM NOBOJIBPHO CHIBHO M3MEHWJIMCH W BHIBI XO3SHCTBEHHOM
JeATETbHOCTH H3-32 T'€OJIOTHYECKNX OcoOeHHOCTeH Tepputopuu. M3BecT-
HSIKOBBIE KYIOJIbHBIE CTPYKTYPBI, SBJSFOLIHECS (YHIAMEHTOM KIHOYEBOTO
ydacTKa, pa3pabaTbIBaoTCA Ha HECKOJIBKUX KPYTHBIX Kapbepax, MOsSBICHUE
KOTOPBIX MPUBEJIO K U3BATUIO YACTH CCJIBX03 3€MEJIb U TMOABJICHUIO BOKPYT
KapbepoB JIECHBIX MaccHBOB. Kpome Toro, cosmaHue 0JHOTO M3 KpyMHEi-
MUX €CTCCTBCHHBIX MOJA3CMHBIX XpaHWIWIIL ITPUPOJHOTO Ia3a (B TIOPUCTBIC
TIECYaHUKH, 3aJICTAlOIINe HIDKE, WAET 3aKauka) — U3MEHWIO CIelHaIn3a-
LU0 MHOTHX JKUTEJICH U TIPUBEIIO K ABYM cielcTBUsM. C OJJHOHM CTOPOHBI K
YaCTHYHOMY HCKIIIOUEHHIO OBIBIIMX IMAlleH U3 000poTa, a ¢ APyrou - K BO-
300HOBJICHHIO PAcTAIllKi B HanOoJiee IMPUTOAHBIX C TOUYKH 3PEHHUS MTPUPOI-
HBIX YCJIOBHH IO3MIIMH, Ha MOJSIX, PAcIOJIOKEHHBIX OJM3KO HENaleKo OT
TIOCeJIKa «Ta30BHKOB». DTO Tak Ha3zpiBaeMoe HamistHCKO-TammHcKoe Kap-
CTOBOE IJIATO, C JIECCCOBUAHBIMU CYTJIMHKaMHM, Oojiee MPOIyKTUBHBIMHU, HE-
KEJIN MOPCHHBIMU.

PesynbTats!.

1.IlpemynoxkeHa W peann3oBaHa METOJMKA JIETAIbHOW PEKOHCTPYK-
U 3€MJICTIOJIB30BAHUA 110 NIEPBUYHBIM MaT€puaiamM I'M ¢ Y4Y€TOM JIaH[-
maTHOW CTPYKTYPHI, TIO3BOJIAIONIAS OTYyIaTh HOTPEITHOCTh PEKOHCTPYK-
uu okoito 5-10%

2.Crenpanu3anysi ¥ TeppuTOpHaibHas AuddepeHnranus Xo3sicT-
BEHHOT'O HCHOJIb30BaHUS HUCCIIEIOBAHHBIX y4yacTkoB Ha 70% KOHTpoJH-
pyeTcs TaH A THEIMHU U TO3UIMOHHBIMU (paKTOpaMu.
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3.CTpyKTypsl yromuii MOBONBHO KOHCepBaTHBHEL. B «Tymckom»
KIIFOUYEBOM y4acTKE MAlTHU KECTKO NMPHUBA3aHBI K KPAcBOH 9aCTH MOPEHHO-
ro magamadra, rae He camble OETHBIC IMOYBHI COYETAIOTCS ¢ HEOOIBIINM
npeHaxeM. HeiHue npeBpaTminck B 3anexu. B «KacumoBckom» pacnamika
Jaxe ceifuac MectaMH BefeTcs Ha KapcroBoM miaro. Ha teppacax Oxwu
yBenmmuuBaeTcs o neca. [losunuce apyrue popmsl 3aHATOCTH.

4.]Ins obOomx KIrOYEH TammHSA OmpenenseTcs JaHmadTHO-
MO3UIIOHHBIMHU YCIIOBHSIMU Hamboiniee TouHO (87%). JlecHble 3emun - B
«Tymckom» (73%), cenoxocsl — B «Kacumosckom» (57%).

Hccnedosanue evinonneno npu gpunancosou nodoepoicke PODU,
npoexm Nel12-06-33035 mon_a_eeo
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LAND USE DYNAMICS OF THE MESCHERA
LOWLAND IN THE XVIII-XXI CENTURIES
V.M.Matasov
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The article describes a method of digital analysis of the General survey materials and
later spatial data of land use structure for the purpose of identifying the contribution of basic
natural and positional factors in the land use dynamics.

Key words: natural and anthropogenic landscape, GIS, historical maps, land use dy-
namics.
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TEOPETUYECKHUE ACIIEKTBI AHAJIN3A HAYYHBIX PABOT
IO U3YYEHUIO KJIEIEBBIX HHOEKIIUIA
M.C. O6opun L 0.A. ApTaMoOHOBa 2
epmcxuit nuctutyt (dumman) ®IBOY BITO «Poccuiickuii SKoHOMUtE-
ckuii yauBepcuteT umenun ['.B. Ilnexanosay, 614070, yn. b. I'arapuna, 57,
e-mail: recreachin@rambler.ru
ZHepMCKI/Iﬁ TOCyapCTBEHHBII T'yMaHUTAPHO-TIEJarOTHICCKUH YHIHBEPCH-
teT, 614000, yi. [ymkuna, 42, e-mail: olgaartamonova2502@gmail.com

Kremesoii sHIehATUT U naiiM-00ppeno3 SBISIOTCS ONACHBIMU TPaHCMUCCHBHBIMU
KJIEIeBEIME MH(EKIMIMH, HauOojee 4YacTo BCTpedYarolluMucs Ha Teppuropun Poccum u
ITepmckoro kpast. 3yueHue >KH3HEHHOTO IIMKJIa UKCOJIOBBIX KIICIIeH, nepeady BUpyca dHIle-
tanmuta m Goppennosa (GopMEpyeT ONpeneNieHHbIe 3aKOHOMEPHOCTH PACIPOCTPaHEHUs 3a00-
JIEBaHUS, a TAKXKE CTEIEHb MOPaKeHHs 3[J0pOBbs yenoBeka. CHCTEMHBII aHaIM3 U Kiaccupu-
KaIusl JTUTepaTypHbIX HCTOYHUKOB II0 M3y4EHUIO IPHPOJHBIX OYAaroB PACIpPOCTPAHEHHS WH-
texmum MoxkeT c(hOpMHPOBATH 3aKOHOMEPHOCTH PAcCIpOCTpaHEHHs HWH(EKIUH M CHHU3HTH
PHCKY UX PacIpOCTpaHeHHUsL.

KnroueBble croBa: KiemieBol SHIeha T, TaitM-00ppesno3, NKCOAOBbIE KIICIH, BaK-
I[MHA, BUPYC, OOppENHH.

KB3 u JIb — omacHble TPaHCMHCCHUBHBIE IPHUPOJHO-OYArOBbIe HH-
(exiun, IepeHOCYNKaMU KOTOPHIX SIBITIOTCS HKCOIOBBIC KiIenH (Hanboee
yacTo BcTpeuaeMble 1xodes persulcatus u Ixodes ricinus). 3aboneBanue HO-
CHUT CE30HHBIH XapaKTep, IPOSBITIONINICS B TSIUIBIN IIEPUO TOJa C arlpesst
mo OKTSOpb Ha Tepputopuu Poccuu. 3apakeHHE TOPOACKOTO CEIbCKOTO
HaceJeHUs MPUHOCUT CYIIECTBEHHBIN COIUAIBHO-DKOHOMUYECKHH yIiepo,
KOTOPBIN BhIpa)kaeTcs B 3HAUUTEIBHBIX 3aTpaTax Ha JiedueHne O0JIe3HH, BhI-
COKOH JIOM CMEPTHOCTH, SKOHOMHUYECKHX MPOOJIeM M3-32 BOSHHKHOBEHUS
OCJIO)KHEHHUS B 3JI0POBbS, YTO MPHUBOANT K CHIKEHHUIO TPYIOCIOCOOHOCTH
HACCIICHHUS.

© O6opun M.C., Apramonora O.A., 2015
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Teppuropust pacnpocTpaHeHHsI MPUPOIHBIX OUYAroB KIICIIEBBIX HH-
(eKIMOHHBIX 3a00JIeBaHUI MpHUypoUYeHa K apeairy OOMTaHUS HKCOIOBBIX
xiemieil. EBpasuiickuil KOHTUHEHT OTJIMYAETCS OYaroBOM 3HAEMUYHOCTBIO,
ocoberHO TeppuTopus Poccum, B KOTOpOH MOKa3aTelan 3a00JI€BACMOCTH B
HECKOJIIBKO pa3 BBIIIE, YEM B E€BPONEHCKUX CTpaHaxX. BbICOKas 3apa)keH-
HOCTb CBf3aHA C HU3KMM YPOBHEM BaKI[MHALUU HACEJICHUS U MaJbIM KOJIH-
4eCTBOM 00pabOTKH TEPPUTOPHUH OT KIIEIIEH U X TPOKOPMHTEIEH.

KB3 u UKbB nposBisoTCs B perHOHAaX ¢ HAUBBICIIEH JIECUCTOCTHIO,
HO B HacTosllee BpeMs HaOJI0JaeTcsl yBEJIMYCHUE IMPUPOIHOTO ouara 3a
Cc4eT PacHIMPEHHs aHTPOIYPrHYECKUX TeppuTopuil. IMeHHO OHM CO31aI0T
ONaronpusTHBIE YCIOBHSA U XH3HEACATECIBHOCTH HKCOJOBBIX KIICIIEH.
TaxoBBIMH ABJISIFOTCS CBAJIKH MYCOpa, BEIPYOKa JIECOB, YBEINIECHHE AAYHBIX
XO34HCTB, TYPUCTHYECKAs HArpy3Ka U T.[. B kKa)k0M peruoHe SHIEMHYHOM
no KD u JIb npoBonsiTcs pa3HOCTOPOHHKE HCCIIeNOBaHU HHPEKINH (KIH-
HUKH) 1 )KU3HEHHOT'O IIMKJIa KJIeUIeH, a TakkKe 0COOEHHOCTH (POPMUPOBAHUS
Ho30apeasna uHdekuu. PaccMaTpuBaroTCs HauOoIIee OMacHbIe TEPPUTOPUH
C BBICOKHM PHCKOM 3apa’KeHHs HaceleHHs, I NpeaynpexIeHHs Hacele-
HUSI O BO3MO)KHOCTH MH(QUIIMPOBAHNUS.

N3zyyenne menuko-reorpaduniaeckux 0COOCHHOCTEH KIICIEBBIX 300-
HO3HBIX nHOekmi (KBD u JIB) HaxoasaT oTpakeHne B paboTax pa3IUIHBIX
Hay4YHBIX HampaBieHHH. HanOonpimas 3Ha4MMOCTh B H3YYCHUH PUPOTHOM
0YaroBOCTH, PaclpOCTpaHeHUsl, 0COOEHHOCTEH MpOoTeKaHHs OOJIEe3HH, YCIIO-
BUIl 3apa)KeHus, BUPYCO(POPMHOCTH M IPYIHX XapaKTEPUCTHUK KIICHIEBBIX
nHpeKkuuii oTpaxkeHa B paboTax y4eHBIX-MEIUKOB, OHOJIOTOB U reorpados.

Pasnocroponnocts ucciaenopanuii JIb u KBD HeoOxomuma mist
KOMIUIEKCHOTO M3y4YeHHs] 0cOOeHHOCTeH mHpekuuidi. 3aBUCUMOCTD MPOSIB-
neHusi 3a0o0NeBaHWI CBsA3aHa CO MHOTHMH (aKTOpaMH — MPUPOJHO-
reorpa)MueCKUMH y4acTKaMH, TIEPEHOCUNKAMH 3a00JIeBaHNUS, OPTaHU3MOM-
pe3epByapoM HMHQEKINH, IUKIOM Pa3BUTHS MKCOIOBBIX Kiemed, 0coOeH-
HOCTBIO UX CTPOEHUS H KU3HEIESITeIbHOCTH, a TAK)Ke BaKIIMHAIIUHN Hacese-
Hus. OCHOBHBIMH HalpaBlIeHUAMHU n3ydeHust ocobennocteir KO u JIb sB-
JSAIOTCS buonocuieckue pabomul, KOTOPblE PAcCMAaTPUBAIOT CTATHHHOCTH
pPa3BUTHS HMKCOMOBBIX KIEIEH, MX 3aBHCHMOCTH >KH3HEHEATENbHOCTH OT
MecTa OOWTaHUs, Pa3Inuusl B MOBEICHUS CaMIOB M CaMOK, OCOOEHHOCTH
BHEIIIHETO U BHYTPEHHETO CTpoeHus. HeManoBakHBIM sBISETCA U3Y4EHUE
MIOJIHOTO IIMKJIA Pa3BUTHS MKCOJOBBIX Kielleld, OCOOCHHOCTH MHUTaHMS,
Pa3MHOKEHHS], 3SMMOBKH, MECTA OOUTAHUS U T.JI.

Teocpaguueckoe nanpasnenue ucciedo6anuli HaIpaBIeHO HA BbISB-
JIeHue O0COOEHHOCTEW pacmpoCTpaHEHHUs KIEHIeBHIX MHPEKINH U M3MEeHe-
HUS UX apeasia OOMTAaHUS B CBSI3U C PACIIMPEHUEM aHTPOIYPIHUECKHX Oda-
TOB, M3y4eHHE 3aKOHOMepHOCTH 3apaxenus KO u JIb Ha pa3HBIX TeppuTo-
pUsIX, BBIABICHHE OMOTOIIOB MKCOJOBBIX KJIEIIEH B IPUPOAHBIX 30HaX. I eo-
rpaju4yecKkue HCCIEOBAaHUS OYEHb BaXKHBI, IIOCKOJIBKY OHHM IO3BOJIIOT
paccMoTpeTh (POpMHUPOBaHME M M3MEHEHHE NPHPOAHBIX 04aroB HCCiemye-
Moro 3a00J1eBaHMsI.
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HemanoBakHbIM SIBIIIOTCA PaOOTBl MeOUYUHCKO20 HANPABNeHUs,
KOTOpBIE M3Y4alOT pa3HbIe CTOPOHBI STHOJIOTHH, KIMHUKA U maToreHe3a KO
n JIb. Crour OTMETHTH, YTO HCCICIOBAHMS HANpaBICHBI HA BbISBICHUE
3aKOHOMEPHOCTEH TPOsBIEHHUA OOJIe3HEH B TEUCHHWE 3HAYUTEIBHOTO IIe-
pHosa BpeMEHH, OCOOCHHOCTEH mNpoTeKaHHs 3aboneBaHus. PaccMorpum
o01yto cXemMy aHaiu3a paboT Ha pHC.

Kuaccuduxkanus na-

«— v >

Buonornyeckue MeanuuHcKkHne I'eorpadpuueckue

OO0BLEeKT uccje10BaHus

o OCOOEHHOCTH KHU3HEH-
HOT'O LIMKJIA BO30yauTe-
neit KD u JIB

o JKusHenesaTebHOCTh
HKCOZIOBBIX KJICIIEeH
(nuTanue, pa3BuTHE,
pa3MHOXKEHHE, 3HMOBKa
HKCOOBBIX KJICIIEeH) U
UX IPOKOPMUTENEH

o DopMHUpOBaHKE MTPHU-
POIHOrO ovara Kiiemie-

o lI3yyeHue KIMHUKH
KJICIEBBIX HHPEKIIMOHHBIX
3a00JIeBaHHi

o BrisiBiieHHE 0COOCHHO-
CcTeii poTeKanus GOJIe3HI
Y ¥ 00J1aCTH JIOKAJIU3aIHU
uHpeKuii

® OCcOOEHHOCTH U 3aKOHO-
MEPHOCTH [POTEKAHUS
0OJIE3HH TIPH OJUHOYHOM H
MHKCT - HHOHUITAPOBAHUH

e Pa3paboTKa BakIMH U

o Brmsinue reorpaguue-
CKUX (haKTOPOB Ha KH3-
HEHHBIN LUKII BO30yquTe-
151 Gone3Hen

o [Ipuponusie ogaru KO
u KB

® 3aKOHOMEpPHOCTH 3ace-
JICHUS! IPUPOJIHBIX TEPPU-
TOpHH M aHaJIN3 Hamaze-
HUS KIIemen

o OopMHUpOBaHHUE SIHIC-
MHOJIOTHYECKH OIMACHBIX

BBIX HH(EKIHH
e lI3yyeHne HUKINYHON
AKTUBHOCTH MKCOIOBBIX
KIIEIIEH Ha TEPPHTOPHU
Kpasi M CTpaHbI

PpaiioHOB C BBICOKOH J10-
JIeil pucka 3apakeHus

o AHTPOTIOre€HHOE BIIHS-
HHE Ha yBelIM4YEHUE apea-
JIa pacIpOCTPaHEHHUs
KJIeIei

JIeKapcTB

® J[oka3aTenbCTBO HEOO-
XOAUMOCTH NMPOPHUITAKTHKH
HaceJeHUs IyTeM Macco-
BOU BaKIIMHAIIAN

Puc. Knaccupukanus pador mo u3y4eHHIO KJIelIeBbIX 300aHTPONOHO3HbIX HH(eKIuii

MenunmuHckue ucciaenopanus. Mccenenosanne KBD u JIb ¢ Touku
3peHHs MEANIUHBI B HACTOSIIIEE BpeMs HE TepseT aKTyallbHOCTH, YTO 000C-
HOBaHO 3a00JICBACMOCTHIO 3HAYUTEIHHOI'O YHCIIA CEILCKOTO M TOPOACKOIrO
HaceJeHns, a TaK)Ke BBICOKOH cTerneHplo jetaabHoctd. KBD u JIb — 6oies-
HH, BBI3BIBACMBIC B036y]11/ITeJ'lﬂMI/I, HepeHOC‘IHKaMI/I KOTOpI:-IX SIBIISIFOTCS
nkcozoBbie knemu. H.b. Adanaceesa [1] paccmarpuBaet KD kak Bexymryro
MIPUPOHO-0YAarOBYIO OOJIe3HB, MIOCKOJIBKY OHA BBI3BIBACT YXYALICHUE 370-
pOBBH, WHBAJINANU3AIIUI0 U JICTAJIBHBIC MCXOAblI 3HAYUTCIIBHOIO KOJINYECTBA
TPYAOCHIOCOOHOTO HACEICHUS.

ITo pesymbratam pabotsl, C.E. I'ynseBa u ap. [3] otmeuaet, uto KO
B OpPraHU3ME XEPTBBI BBI3BIBACT pa3IMIHBIC (OPMBI MMOPAXKCHUS HEPBHOU
CHCTEMBI — T'OJIOBHOI'O M CIIMHHOT'O MO3ra, BKJIIOYasad U3MCHCHHC nepmbepn-
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4yecKoi HepBHON cucTeMbl boppennu mopakaroT MOAKOXKHYIO KIETYaTKy,
BHYTPEHHHUE OpPTraHbl, CEPJICYHO-COCYAUCTYIO CUCTEMY W OpraHbl KpOBOOO-
pamenus, a Tacoke cycraBsl O.JI. Yepnunpiaa [12] otmedaer, 4to HaOIIO-
JaeTcs TopaxkeHne TuM@paTnyeckoi cucteMsl. M3ydeHne KIMHUKHA M 1aTo-
reHe3a 3a00JeBaHUi KICIIEeBhIX HH(MEKINI MO3BOJSET CO3/1aTh OoJiee YHU-
BEpCaJIbHbIC U TOYHBIE METO/IbI NPO(UIAKTHKH 3a00JIeBaHNs U HHTCHCH (] H-
IUPOBaTh CKOPOCTH BBI3ZOPOBICHMA. KpoMe n3ydeHusI MEIUIIMHCKOH YacTH
MIPOSIBJICHUS KJICIIEBBIX MH(EKLNH, HE0OX0ANMO TaKKe pacCMOTPETh pado-
TBI OMOJIOTUYECKUX HATIPaBICHUH.

Buosornyeckue padoThl 3a4acTyr0 CBSI3aHbI C U3Y4EHUEM NPUPOJ-
HOTO odyara OOJIE3HM, LUKJIOM DPa3BUTHS IEPEHOCYMKA 3a00JEBaHHS, OCO-
OEHHOCTSIMH CTPOCHUSI M Pa3BUTHsI MKCOJOBBIX Kiemledl u T.a. PasBurue
OMOJOTMYECKUX OCHOB M3YYEHHS KJICHIEBBIX MH(EKINOHHBIX 3a00IeBaHUM
COBMECTHO C MEIMLMHCKUMH paboTaMu MOXET c(HOPMHPOBATH HMPOYHYIO
0a3zy Ans pacmIMpeHus W yrIyOJeHHWs 3HAaHWHA O KIICIIEBBIX HH(EKIHSX.
N.B. Kopmunenko [6] paccmaTpuBaeT Ba)KHEHIIIME ACTEKTHI MPOSBIICHUS
UKB u npyrux 300HO3HBIX mHQeKuii PocToBckoii obmactu. B ero pabore
BBISIBJICHBI TEPPUTOPHUH C MOBBIIIEHHBIMH MOKa3aTeIIMH YHCICHHOCTH HK-
COJIOBBIX KJICIIEH, ONPEAETICH LUK Pa3BUTHSA OJHOTO ITOKOJIEHHS KIICIa,
BBISIBJIEHA 3aKOHOMEPHOCTh YBEIMUYCHHS aHTPOIOI€HHOW Harpys3Ku Teppu-
TOPHH ¥ OJHOBPEMEHHOE PACIIMPEHHE OYara pacrlpoCTPAHEHUS KIICIEBBIX
nnpekumii, B.I1. Kones [5] Ha ocHoBe ananu3oB 6onbHBIX KO paccmarpu-
BaeT pacrpocTtpanenne BupycHoit PHK B immmde n HepBHO# TkaHU Ha pas-
HbIX 3Tanax oonesnu, C.E. I'ynsaesa, A.A. AdanacbeBa, A.A. OBUNHHHKOBA
[3] paccmatpuBaroT ocobennoctu mposinenns KO B IlpumopckoM kpae.
OTMeqaroT, 4YTO B CBA3M C M3MEHEHHEM KIMMAaTHYEeCKUX YCIOBHH, MOCTe-
TICHHBIM OCBOCHHEM TEPPUTOPHH NPHUPOAHBIX 0YaroB MHQEKINH, OBBIIIE-
HHUEM 3MOLMOHAIBHOM, YMCTBEHHOMN, NICUXOJIOTMUECKON Harpy3ku Ha opra-
HHU3M TIPOMCXOANT M3MEHEHHe Mokaszareiei 3aboneBaemoctn KO, ocoben-
HOCTeW ux knuHudeckux nposienenuii, E.W. bonotun, B.1O. Ananbes, E.I.
Bypyxuna [2] paccMaTpuBarOT COOTHOUICHHE Mapa3sUTapHON W SMUIEMHO-
JIOTHYECKOW ONAcCHOCTH OYaroBbIX Tepputopuii IIpumopckoro kpas. Ha
OCHOBE MPOBOJMMOTO HCCIIEOBAHUS CO3JAIOTCS KapThl AIHAECMHOIOTHYE-
CKH OIIaCHBIX PETHOHOB, KOTOPBIE OTPaXKAIOT YPOBEHH 3a00JIEBACMOCTH
KJiemeBsMU HHpekImsMu B IIpumopckom kpae. A.A. SIkoBieBoii [14] Ha
OCHOBE IIPOBEIEHHOT'0 PETPOCIIEKTUBHOTO aHaIN3a ObLJIO YCTAaHOBIICHO, YTO
Mexy mH(eKnnoHHeIMU 3aboneBanmusaMu JIb n KO He cymiectByer B3au-
MOCBSI3H, UX MPOSIBIICHNE 3aBUCHUT OT CTPOCHHUSI K OCOOEHHOCTEH KHU3HEAes-
TeIbHOCTH BO30ymuTenei. Mzyuenne Omonorudeckux ocodeHHoctedt KO u
JIb TO3BOJAIOT MOJIHOCTHIO CHOPMHUPOBATH INPOLECC Pa3BUTHS 3a0o0JeBa-
HUS. 3HaHWE IUKIMYHOCTH KU3HEAEATEIHOCTH BHUpYyca, OOppennii U NKCo-
JIOBBIX KJIEIEll MOT'YT HOMOYb FPaMOTHO NMPOBOAUTH BaKI[MHALUIO U pa3pa-
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0aThIBaTh CHCTEMY NPOMWIAKTHYECKUX MEpOIPUSTHH MECTHOCTH. BbIsSB-
JICHHBIE OCOOEHHOCTH CTPOSHHMS M )KU3HEHHOTo IHKia Bupyca KO u Goppe-
mit JIB MoryT 00BscHUTE (hopMBI 3a00IIeBaHMIA, U B JaTbHEHINIEM CHU3HUTH
BEPOATHOCTH JIETAIBHOI'O UCXOA.

l'eorpaduueckre pabOTHI OPHEHTHUPOBAHBI HA H3YYCHHE PaCIpO-
CTpaHeHHs MPUPOIHOTO ovara OOJIe3HH, BIHMSHUS JIaHAIA()TOB Ha Iepeaa-
1y BO30YAMTENS, BO3AECHCTBHE KIMMATHUECKUX YCIOBUHA M OPYTHX Ieorpa-
¢uueckux (akTOpoB Ha Pa3BUTHE KaK BUPYCa, MKCOAOBOTO KJella U €ro
npokopmureneit. H.IO. Kypenmna [7-9] mpoBoauT Memuko-reorpapuaeckoe
KaprorpadupoBaHue ANTaiCKOTro Kpasi Ha OCHOBE aHAJIN3a CYILECTBYIOIINX
KapT M0 OCHOBHBIM IIPHUPOJHO-OYAaroBBIM 3a0oneBaHMsIM. Vcmonmb3yembie
MeTonbl KapTorpadupoBanus Ha ocHoBe ['MIC-texHoioruii momoraror co-
BMeIaTh pa3HbIi O0NbIION 00beM MH(OPMALUH, YTO CO3/ACT MX MPEUMy-
LIeCTBO HajA oObluHBIMH KapTamu. W.}O. Py6uosa [11] mpoBoauT aHamus3
JMaHAMAa(THO-TE0’KOIOTHUECKUX YCIOBUH YAMYPTCKOH pecryOnuKu, Tak-
K€ PacIpOCTpaHEHHE KIICIHIEBBIX 300HO3HBIX HMH(EKLHUH, paccMaTpuBaeT
MIPEATIOCHIIKY B OTHOUICHUH PACIPOCTPaHeHMsI HHPEKINH, (OPMUPOBAHU
npupogHoro ouara. Co3maroTcsi KapTOCXEMBI OYaroB PacHpOCTPaHEHUS
KJICTEBBIX 300HO3HBIX nHOpekmid. A.H. [Toryxuna, A.H. [Tonosa, E.I'. Ko-
poneBa [10] mpoBoaST MenUKO-reorpadUuecKyro OICHKY HAI[HOHAILHOTO
napka «Kypmickas Koca», B KOTOpO# OTpaskeHBI O4aru pacupoCTpaHEHUS
KD, u 0003Ha4YCHBI 30HBI, B KOTOPBIX MEPCHOCUHK BHUPYCa HE paclpocTpa-
HeH. Menuko-reorpaudeckast OIEHKa TYPUCTCKO-PEKPEALIOHHOW 30HBI
uMeeT OOJIbLIOE 3HAUYEHHE B Pa3BUTUU TYPHUCTCKOH JesrenbHOCcTH. A.U.
UYucrobaes u 3.A. CemeHoBa [13] paccMaTpHUBaIOT pa3iIHyHBIC XapaKTepH-
CTHKHA MEIMIMHCKOW reorpaduu, K NpUMepy, TaKue Kak CTaTHCTHYECKUI
METOJI, KOTOPBIH SBIISICTCS OCHOBOM JUIA NMPOBEICHUS OIIEHKH pacIpocTpa-
HeHust nHPeKnu. ONHUChIBAaeTCsI MECTO MEIUIIMHCKOM reorpaduu B CUCTe-
M€ HayK, 3Tallbl €¢ CTAaHOBJICHUS U pa3BUTHs B HacTosmiee Bpems. B.I'. Kos-
soB, JI.LA. Mansmuesa, H.H. Baprdensa, T.3. Uneuyenko, JI. BeicTpuiikuii
[4] mpoBoasaT ananu3 sxoHOMHUUecKoit 3 dexTrBHOCTH Jedenus KO u oc-
TAHABJIMBAIOTCS Ha TOM, YTO BBITOAHEH JUIS 3][paBOOXPaHEHUS] MPOBOJIUTH
©KEroHYI0 MAacCOBYI0O MMMYHH3ALMIO M MPOQHIAKTHKY HACENCHHs, YeM
TPaTUTh 3HAYUTEIBHbIC JEHEKHBIE CPEICTBA Ha JIe4eHNEe OOJIbHBIX.

I'eorpaduyeckue HCCIEOBAHUSI OTPAXKAIOT OCOOEHHOCTH PACHpO-
CTpaHeHMs KJICIIeBOH MH(EKIH Ha ompenelieHHOW Tepputopun. dopmu-
pOBaHHME MPHUPOTHBIX OYaroB MOKHO MpeRyranaTth, 3Hast 0COOEHHOCTH pac-
MIpOCTpaHEeHUsI HHPEKIUH U €€ MEXaHU3MBI Ilepelayun.

Takum 00pa3om, TPEXCTOPOHHEE COYETAHHE METUIIMHCKHX, OHOJIo-
TMYECKUX M Teorpauyeckux HCCIEAOBaHMI IO3BOJISIET B IIOJHOM Mepe
OTCHEeIUTh U BBIBUTH XapaktepHble 4epTel KO m JIb kak mpuponHO-
04YaroBOro TPaHCMHUCCHUBHOTO 3a00seBaHMsA. Pa3sHOCTOPOHHOCTH H3Y4EHUS
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HeoOXxouMa /I BHEAPEHUS! KaYeCTBEHHBIX MEp 3allUThl U MPOQHIAKTUKH
KJICLIEBbIX MHQEKIHMH B HACTOSIIEEe BPEMs, MOCKOJIbKY 3a00JIeBa€MOCTb
HAceNeHUss HAHOCUT 3HAYMTEIBHBI COLMAIbHO-9KOHOMHYECKHH YPOH
cTpane. J[lanee, uccienoBaHue MBI MpeJJlaracM pasJeliTh Ha TPU OCHOB-
HBIX OJIOKa, B KOTOPBIX OyAyT oTpakeHbl ocobeHHocTH m3ydeHus KBD u
UKB B pa3HbIX reorpaduueckux Macuradbax.
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THEORETICAL ASPECTS OF THE ANALYSIS WORK TO STUDY TICK-
BORNE INFECTIONS
Oborin M.S., Artamonova O.A.2
Perm Institute (branch) of the Russian Economic University named after GV Plek-
hanov, 614070, st. B. Gagarin, 57.
%perm State Humanitarian Pedagogical University, 614000, st. Pushkin, 42

Tick-borne encephalitis and lime borreliosis are the dangerous transmissivny tick-
borne infections which are the most often found in the territory of Russia and Perm Krai. Stud-
ying of life cycle the iksodovykh of pincers, transfer of a virus of encephalitis and borreliosis
forms certain regularities of spread of a disease, and also extent of defeat of health of the per-
son. The system analysis and classification of references by studying of the natural centers of
spread of an infection can create regularities of spread of infections and reduce risks of their
distribution.

Key words: tick-borne encephalitis, Lyme borreliosis, ticks, vakitsna of virus,
Borrelia.
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VJIK 574.9

AHTPONIOT'EHHASI TPAHC®OPMAIIUAS IPUPOJHOM CPEJIBI
KAK ®AKTOP YBEJIUYEHUS PUCKA 3ABOJIEBAEMOCTHU
HACEJIEHUSA NIPUPOJJHOOYATI'OBBIMHA
NHOEKIUSIMHA
IL.B. Ilectuna
MockoBcKul rocyJapcTBeHHbII yHuBepcuteT umenu M.B. JlIomoHOCOBa,
reorpadrueckuii pakynsrer, 119991, Poccuiickas @eneparns, Mocksa,
Jlernnckue ropsl, MI'Y umenn M.B.JIomonocoBa, ['eorpaduaeckuii da-
kyabret, e-mail: info@biogeo.ru
Hayunwuii pykosodumens - 3as.kapeopou buoceozpaguu, npog., 0.2.n. C.M.
Manxazosa

B cratebe paccmarpuBaercst BIMSHHE AHTPOIIOI€HHOM TpaHC(HOPMALUKU MPUPOIHBIX
coO0IIeCTB Ha OYar" NPUPOAHOOYAroBHIX OOJE3HEHl, B YaCTHOCTH YBEIWYEHHE KOHTAKTOB
HacelleHHs ¢ IIPUPOJIHBIMU OYaraMH M pacIlMpeHHe 049aroBod TeppHTOpuH. B xadecTBe mpu-
Mepa npusomstes JInxopanka 3anagHoro Huma u remopparudeckas JIMXopajKa ¢ IIOYCUHBIM
CHHIPOMOM.

KiroueBble cloBa: NPUPOAHOOYAroBble OONE3HM, AaHTPOIOTEHHAs TpaHC(opMaIys,
Hocuteny, 3abosneBaeMoctb, Jluxopanka 3amanHoro Hunma, I'emopparnueckas Iuxopaaka c
MIOYEYHBIMH CHHJIPOMOM.

BriepBrie uest 0 MpUpOAHON 09aroBOCTH O0JIe3HEH Oblila BRICKa3aHa
J.K. 3abomotHpiM B KoHIE 19 Beka. OKOHUATENFHO OHA OBLIA CHOPMYITH-
posaHa akamemukoM E.H. I[TaBmoBckum Ha OOmem 3acemaHuM AKaIeMUd
Hayk CCCP B 1939 r. CymHoCTh KOHLENLUU MPUPOJHON O4aroBOCTH 3a-
KJIFOYaeTcsl B TOM, YTO BO30yauTenH psina Oone3HeH, Kak JIoOble Ipyrue
OMoJIOrNYecKre BUbBI, BO3HUKIIM U CYIIECTBYIOT B IPUPOJIE HE3ABUCHMO OT
YeN0BeKa, HUPKYIUPYIOT B OHMOLEHO3aX U SABJISIOTCS COYJICHAMHU €CTeCT-
BEHHBIX 9KOCHCTEM.

IIpuponHsIi ouar — 3TO HEHTpaJbHOE M HanboJiee BaKHOE MOHITHE
Teopun npuponHoi ouaroBoctu. E.H. IlaBnosckuii (1939) onpenensin ero
KaK «y4acTOK reorpaduueckoro gaHamadTa co CBOICTBEHHBIM eMy OHoIIe-
HO30M, Cpeil 0co0el KOTOPOTo LUPKYIUPYEeT BO30ymuTens OonesHm» [2].
ITo mepe pa3BuTHs ydeHUs NMOHMMaHHE IPUPOJHOrO Oyara IpeTepreBano
pasinuHble n3MeHeHus. B nanHol pabore mpupoaHBIN odar paccMaTpUBa-
eTcd KaK TeppUTOpHalbHAs €JUHULA C COOTBETCTBYIOUIMMH IMPOCTPAHCT-
BEHHO-BPEMEHHBIMH XapaKTEPUCTHKAMU.

© TIlectuna I1.B., 2015
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Kax n3BecTHO, BO3AEHCTBUE YEIOBEKA HA OKPYKAIOILYIO CPEAY CIIO-
COOCTBYET PACIIMPEHMIO TEPPUTOPHUU OYAaroB M HMX BBIXOAY 3a MPEACIEI
CBOMCTBEHHBIX UM INPUPOJHBIX YCIOBUU. Tak, HanpumMep, 4yMa, Npucyas
apuaHBIM JaH[madTaM B HPUPOJE, C MOMOIIBIO CHHAHTPOIHBIX KpPHIC B
MPOIILIBIE CTOJIETHS TIOpa)kala ropojia, PaCHoNIOKEHHBIE B CAMBIX pa3iind-
HBIX IPUPOJAHBIX YCIOBUSX. B CBSI3M ¢ 3THM BBIAEISIOT OYard aHTPOITypIH-
YyecKHe, BO3HUKAIOIINE B Pe3yNbTaTe AEATEIbHOCTH YeJIOBEeKa MU CYIIeCT-
BYyIOLIHME B MPeoOpa3oBaHHON 4esloBeKOM cpeie. OCHOBHBIMH HOCHUTEISIMH
BO30yaUTENsT B HUX SIBISIIOTCS JOMAlIHUE U CHHAHTPOIIHBIC >KHBOTHBIC.
IIpoMeXyTOUHBIM BapHUaHTOM SIBISIOTCS IMPUPOJHO-aHTPOIIyprU4ecKHe
ouary, TJe X03s5eBaMH BO30yAWTENIeH MOTYT OBITh Kak JIUKHE, TaKk ¥ J0-
MaIllHHE U CHHAHTPOIIHbIE XKHUBOTHBIC [1].

MO>XHO BBIAEINTH JBAa THIIA MEANKO-TeOrpaMIECKNX MOCIEICTBHI
AHTPOIIOTCHHOTO W3MEHEHMS ECTECTBEHHBIX JKOCHCTEM: HEIOCPEICTBEH-
HBIE (KPaTKOBPEMEHHBIE), MOSIBIISIONINECS Ha Ha4dalbHBIX 3Talax XO3sHCT-
BEHHOTO OCBOEHHSI TEPPUTOPHH, U OINOCPEIOBaHHBIC (ZOITOBPEMEHHBIC),
BO3HHUKAIOIINE B PE3YJIbTATE albHEUILIEro UCTIOIb30BaHUs 3eMenb [1].

HampasneHue 3BOIIONMHE 0YaroB Ha NMPOTSDKEHWH TpaHc(opmannu
MIPUPOHBIX SIKOCUCTEM B Ka)KJJOM KOHKPETHOM CIIyyae 3aBHUCHUT KaK OT 3KO-
JIOTHYECKUX OCOOEHHOCTEH COYICHOB Mapa3UTapHOW CHUCTEMBI, TaK M OT
XapakTepa 4YesIOBEYECKON JESATENbHOCTH, a TaK ke (POPMBI MCIIOJIb30BAHUS
TEeppUTOpUU. B OIHMX cilydasx aHTPOIOreHHOE M3MEHEHHE JaHMApTOB
MOXKET IPUBECTH K JMKBHIALUH IIPUPOIHBIX 0YaroB, B IPYTUX — K HPHUCIIO-
COOJICHHIO COWJICHOB ITapa3suTapHOM CHCTEMBI K HOBBIM ycioBusiM. Kpome
TOTO, BO3MOXKHBI BHIHOC BO30OYIHTEIS 32 TPEJIEeIbl IEPBUYHBIX MPUPOTHBIX
oyaroB ¥ ()OPMHUPOBAHHE OYAroB AHTPOIYPIHMYECKOTO THIA, TO €CTh BO3-
HUKIINX B pe3yJbTaTe 4YEIOBEUECKOW NEATeNbHOCTH, KOTJa OCHOBHBIMH
HOCHUTEISIMH BO30YANTENSI CTAaHOBSITCSI CHHAHTPOITHBIC, TOMAITHUE M CEJlb-
CKOXO3SHCTBEHHBIE >KMBOTHBIE. Tak BO3HHUKIM BTOPHYHBIC (TIPUPOIHO-
AHTPOITYPTUYECKHE U AHTPOILYPTHYECKUE) OYarW TYJISAPEMHUH, UyMBI, JIETI-
TOCIIUPO30B U psija Ipyrux Oomnesnent [4].

[Tpumepom (HopMUPOBaHUS AHTPOITYPTHUECKUX 04aroB MOXKET CTaTh
Jluxopanka 3anagnoro Huna. Peructpamus JI3H B Poccuiickoii @eneparuu
Benetcs ¢ 1997 r. Bmmmote 10 2009 T., 3T0 3a005I€BaHNE PETHCTPUPOBAIOCH
B 5-6 cyObekTax Poccuiickoit denepanyu, otTHOocsSmuxcs k FOxHOMY dene-
panbHOMY OKpyry — Bosrorpanckoii, PoctoBckoit n ActpaxaHckoit oduac-
Ts1X, pecryonuke Kammpiknm, KpacHomapckoM kpae, rne, Kak CUHTaeTcs,
JIaBHO C(OPMHUPOBAHBI O4aru 3Toi Oone3nu (puc.l). 3aboneBaHne HOCUT
BCIBIIICYHBII XapakTep — TaK, U3BECTHA BCIIBIIIKA B ACTpaxaHCKoii obmac-
1 B 2005 1. (73 ciyuas), B Bonrorpanckoii, Actpaxanckoit 1 PocToBckoit
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obmactax (63, 33 u 19 cimydgaeB cootBercTBeHHO). B 2010 1. Ha TeppuToO-
pun, TIaBHEIM 00pa3oM, FOkHOTO (eneparbHOTO OKpyTa MPOU30IIIa KpyI-
Hasl BCIIBIIIKA 3a00JI€BaHMs, 3aTPOHYBINAS YK€ HE TONBKO TPaJUINOHHBIE
TEPPUTOPHH, HO M HOBEIE (Bcero 9 cyOBeKTOB (emepanuu), a odmIee KOxu-
YecTBO CIy4aeB, 10 JaHHBIM PocrorpeOHam3opa, cocraBmio 448. Hanbonee
MOpakeHHON TeppUTOpHel oKa3anach Bonrorpanckas o0macTs, B KOTOPOH
3aperucTpupoBaHo 46,3% OT Bcex cilydaeB 3apakeHHs, IpU 3TOM HHpEK-
LUsI BBISIBJICHA B BOCBMH paiioHax 00iacTH, a Takke B ropojax Bonrorpan
n Bomxckuit. Ha nomro 3tux aByx ropojos mpuuuiock 90% Bcex cityuaeB
3apaxxeHwuii (369 3a0oneBmux). Takas curyaius ObUIa CBsS3aHA C AKTUBHBIM
BBIIUIOIOM KOMapoB B TOJBajaX M HEOOJIBIIUX pe3epByapax C BOAOH BO
JBOpax 4acTHBIX JOoMOB. B 2011-2012 rr. apean Oose3Hu eie OoJbliie
pacmupuics, u B ce30H 2012 r. 3a0oneBaHne pETHCTPUPOBAIOCH yXKE Ha
tepputopuu 21 cyowsekra Poccuiickoit @enepannu. B 2013 r. crygaun JI3H
OTMEUaIINCh Ha TeppuTopuu 16 cyObexToB Poccum, a 1o JaHHBIM Ha CEH-
120pb 2014 1. — Ha TeppuTopun 8 cyOBeKTOB. Tak e MOKHO OTMETHTH, UYTO
HaOmonaercs 3aBo3 JI3H u3 omHMX cyOBEKTOB B Jpyrue Ha TEPPUTOPUH
Poccuiickoit ®enepanun [5].

1:15 000 000 \\/

i’uc. Pacnpocrpanenue JI3H B P® ¢ 1999 no 2013 IT.

Hpyrum mpumepoM (GopMupoBaHHS aHTPONYPrHYECKHX OYaroB
CITY’)KUT TeMOpparndeckas JINX0opaaKa ¢ MOYEIHBIM CHHIAPOMOM. OCHOBHBI-
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MH HOCHTEJISIMH JaHHOTO 3a0ojeBaHus Ha EBponeiickoit Tepputopun Poc-
CHH SBJAIOTCSA pbDKas moyieBka (Bupyc [lyymana) u moseBast MeIIb (BUPYC
Ho6pasa). Uenosek, Kak MPaBUIIO, MOKET 3apa3UThCA B IBYX CIyJasX: MPH
MIOTIA/ITaHNH Y€JI0BEKa B O4ar M MPH MHUTPAIMN KUBOTHBIX B KWJIMINA YEIIO-
BEKa.

3aboneBaemMocTs BupycoM [lyymama oTMedaercss B OCHOBHOM Y TO-
POJICKHX KHTENEH, MPH ATOM 3apa)kKeHHE IPOUCXOJHMIO KakK MPH KpaTKo-
BPEMEHHBIX TTOCEIICHHAX Jieca, TaK M Ha JAYHBIX y4acTKax. [IpumepoM Mo-
KET CIy)KHUTh pecnyOiuka YaMypTusi, TA€ 3HaUHWTeJbHAs 4acTh CIydacB
peructpupyercs B T. MeBck, Te cpeHuil ypoBeHb 3a0oeBaeMoCTH 3a 12
net coctasisgeT oT 50 7o 100 cnydaes Ha 100 000 HaceneHus, a cpeaHero-
noBoe ymcio ciydaeB 340, 3. Takas cuTyalus cBsi3aHa ¢ HaJIMYUEM KpYII-
HOTO JIECHOTO MacCHBa B YepPTE TOPOAa, KOTOPHIH SBIAETCS OJHOBPEMEHHO
U MECTOM OTAbIXa TOPO’KaH, M XapaKTepPHbIM MECTOOOMTaHHEM PbDKEH Io-
NEBKH. DTO MPEIIOIOKECHUE MTOATBEPKIACTCSI CE30HHOCTBIO 3a00JIeBaeMO-
cTH: OOJIbIIAs YacTh CIy4aeB IIPOUCXOANT B TEIIOE BpeMs Io/ia, KOTIa Jac-
TOTa KOHTAKTOB HACEJIEHHs C IMPUPOJOH BbIMIE (MMKHUKH, TPOTYIKH B Jie-
COTapkKe 4 T.1.).

3apaxxenue BuUpycoMm JloOpaBa perucTpupyercst B OCHOBHOM Y Cellb-
CKMX XuTejen. boaplnas yacTh CJIy4acB IMPOUCXOOUT NPHU KOHTAKTE C JO-
MAallHUMU KUBOTHBIMU U JPYT'UMU BUAAMU CEIbCKOXO03IICTBEHHBIX pa60T
[3].

Taxkum 06pa30M, MOXHO CJICjIaTb BBIBOJ, YTO aHTPOIIOTCHHAA
TpaHcopmanus MPUPOAHON cpensl siBisiercs: (akropom (opmupoBaHus
HOBBIX AHTPOIYTPHYECKUX OYAaroB M PACIIMPEHUS YK€ CYIIECTBYIOIIMX.
VYBenuueHne KOJIWYeCTBA KOHTAKTOB JIIOJEH, HE MMEIONIMX NMMYHHUTETa K
BO30yIUTEINISIM, TIPU TIOCEIIEHUN JICCOTIAPKOBBIX W TAPKOBBIX 30H BHYTPH
ropoJia, a TaKXKe MPH MOCEIICHNH JauyHbIX y4aCTKOB MPUBOJUT K BOSHUKHO-
BEHMIO JIOKAJIbHBIX BCIIBIIEK 3a00JI€BaHMA.

Bubnuozpagpuueckuit cnucox

1. MaixazoBa C.M. Menuko-reorpaduyeckuii aHaIN3 TEPPUTOPHIL:
kaprorpadupoBaHue, olleHKa, poruo3. M.: Hayunsrit mup, 2001. 239c.

2. TaBnosckuit E.H. OcHOBBI ydeHHs O TPHPOJHON OYaroBOCTH
TpaHCMHUCCHUBHBIX OoJe3Hel uenoBeka // KypH. obmelt Ononorun. 1946. T.
7. Ne 1. C. 3-33.

3. Txauenko E. A., bepumreitn A. /1., [3aryposa T. K. u np. Cpas-
HUTEJBHBIN aHAJIU3 SMUAEMHUYECKHUX BCIIBIIIEK F'eéMOpparudeckol JIMxXopai-
K{ C TIOYEYHBIM CHHAPOMOM, BBbI3BaHHBIX BHpycamu I[lyymana n JloOpa-
Ba/benrpan / Duunemuonorusi, BakuuHonorus. 2005. Ned, c. 28-34.

61



4. TlpuponmHas 04YaroBOCTh OOJE3HEW: WMCCIENOBAHUS WHCTHTYTA
I'amanen PAMH. C6opHuk Hay4uHbIX TpynoB / mox pen. .M. Kopenbepra.
M.: Pycakmu, 2003. 254 c.

5. Ilyrunnesa E.B., AatonoB B.A., Cmensuckuit B.I1., [TakckuHa
H.J., Ckynapesa O.H., Buxropos /I.B., Tkauenko I'.A., [Tak B.A., )Kykos
K.B., Monacteipckuii M.B., boponaii H.B., Manankos B.B., Iloracuit
H.U., Inak NU.M., Casuenko C.C., Jlemacora JI.B., bonmapesa O.C., 3a-
mapuna T.B., Bapkosa U.A. OcOOEHHOCTH SMHUIECMHYCCKOW CHUTYalldd IO
nmuxopaaxe 3anagHoro Huma B 2013 r. B Mupe u Ha Tepputopuu Poccuii-
ckoii Denepanuu u nporHo3 ee paspurus B 2014 r. // [Ipobremsl ocob6o
omacHbIx nHekuuit. 2014. Beim. 2. C. 33-39.

ANTHROPOGENIC TRANSFORMATION OF ENVIROMENT AS A RISK FAC-
TOR OF INCREASE OF NATURAL-FOCI DISEASES MORBIDITY
P.V. Pestina
Lomonosov Moscow State University, Faculty of Geography, 119991 Russian Federa-
tion, Moscow, Leninskie Gory,
e-mail: info@biogeo.ru
Research advisor, prof. S.M. Malkhasova

In article consider the influence anthropogenic transformation of environment in the
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West Nile Fever and Hemorrhagic fever with renal syndrome are given as examples.
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HNCITIOJIb30BAHUE MAKPO®UTOB B BUOUHIUKALIUU CO-
CTOsAHUSA BOJHBIX OFBEKTOB
AN. IIpockypuna
HarmmonansHslil nccnenoBatensckuii FOxHO-Ypanbckuii TocyaapcTBEHHBIN
yausepcureT, 454080, r. UensOunck, mp. um. B.U. Jleanna, 76
Hayunvie pyxosooumenu - T.I. Kpynuosa, U.B. Mawxkosa

B craThe mpHBeEeHBI JaHHBIE O BO3MOXKHOCTSIX HCIIOJIB30BAaHUSI Makpo(UTOB B OHO-
HHIMKAIUKA BOJHBIX 0OBEKTOB.
Knrouebie crnoBa: VnbMeHCKHI 3a1I0BEAHUK, MAKPODHUTHI, OMOMHANKALIUS.

HnTeHcuBHas aHTPONIOreHHas: Harpys3ka Ha BogoeMsl FOxHoro VYpa-
J1a BBI3BIBAET NOTPEOHOCTH B IPOBEAECHUH Pa3HOCTOPOHHETO 3KOJIOTHYECKO-
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IO MOHUTOPHHIA BOAHBIX 3KOCHCTEM perroHa. OcoObli HHTEpeC MpeacTaB-
JSIeT M3y4eHHne o3ep MIpMEHCKOTo 3aloBEeIHNKA, 00T afoNINX STaTOHHbI-
MH CBOMCTBaMH MO OTHOIICHHUIO K APYTHM BojgoeMaM YersOmHCKo# obiac-
TH.

B nacTosimee Bpemst 001IbII0€ BHUMAHUE YACTSIETCS M3YICHHUIO Pa3-
JMYHBIX TPYHI THAPOOMOHTOB, HACENSIOMINX MIPECHBIE BOJOEMBI. BakHbIH
KOMITOHEHT IPECHOBOJIHBIX OMOTEOIIEHO30B — MakpO(UTHI, K KOTOPBIM OT-
HOCSIT BBICIIME PAaCTEHUs, IPUCIIOCOOIEHHBIE K JKU3HU B BOAHOW cpene, a
TaKkKe KpymnHbIe Bojopocian. X ponb MHOrooOpasHa. B wactHocTH, Max-
pOodUTHI ciy)kaT MOIIHBIM (haKTOpOM caMoouuIeHHs: BogoeMoB. C npyroi
CTOPOHBI, OCOOEHHOCTH CpEJbl OKa3bIBAIOT BIMSHHE Ha (HhOPMHpOBAHHUE
PACTUTENILHBIX COOOIIECTB. BececTopoHHee HccIeJOBaHUE BBICIICH BOIHOM
PacTUTENFHOCTH: BUAOBOTO COCTaBa, CTPYKTYPHI U JUHAMUKH COOOIIECTB —
HEOOXOANMO TP U3YyYEHUH BOJHBIX SKOCHCTEM M IPOLECCOB, IPOUCXOMIS-
KX B HAX. XapakTep (pUTOIEHO30B BOJOEMa MOXKET CIIYKHTh ITOKa3aTesieM
€ro BO3PACTHOTO COCTOSHHSA, YPOBHS aHTPOIIOTCHHOTO BIIMSHHS, CTECTICHH
nerpaganyy. CpaBHEHHE B 3TOM IUIAHE PA3IMYHBIX 3aIIOBEIHBIX 03€p, IIe
€CTh BO3MOXKHOCTb BECTH HAOIIOJCHHS 332 €CTECTBEHHBIMH INPUPOIHBIMH
IporieccaMy IpU MUHUMAJIbHOM BO3ACHCTBHM UEIOBEKa, C 03epaMH COIpe-
JIETTBbHBIX TEPPUTOPHH MOXKET BHECTH BKJIAJ B 9KOJIOTHYECKOE IMPOTHOZHUPO-
BaHHE M pa3pabOTKy Mep IO OXpaHe M PalUOHAJIBHOMY HCIIOJIb30BAHUIO
BO/IOEMOB.

Llenbto maHHOW pabOTHI SBIAETCS aHAIM3 CTPYKTYPHI COOOIIECTB
Makpo(HTOB OTHOCHTEIHHO HEHapyUIEHHBIX 03ep MIbMEHCKOTo 3amoBe-
HuKa. Jns mccinenoBaHuil ObUTH BEIOpaHBI o3epa MbMeHCKoe M Aprasii,
nMeromye Me30TPOQHBIN 1 3BTPOQHEINA CTATYC COOTBETCTBEHHO. Y UNTHIBAs
HaMMEHBIIYIO CTEIICHb aHTPOIIOTEHHOTO BO3JECHCTBHS MX MOXKHO CUHTATh
YCIIOBHO 3TajoHHBIMHU. CTaBWINCH CIIEIYIOMINE 33/1a4i: onpeeneHne ¢io-
PHCTHYECKOTO COCTaBa Makpo(UTOB 03ep, OINpeaeIeHle CyMMapHOH Tpod-
HOCTH BOJIOEMOB II0 MPHUCYTCTBUIO MaKpO(GHUTOB MHIUKATOPOB, BBIIBICHUE
CBA3M COCTaBa COOOIIECTB C (PM3UKO-XMMHUYECKHIMH NapaMeTpaMu BOJHOU
Cpelsl C MOMOIIBI0O KAHOHWYECKOTO aHaNn3a COOTBETCTBHH. B paboTe Tak-
K€ PacCMOTPEHbI MEPCHEeKTUBBI (PUTOMOHUTOPHHIA BOAHBIX cucTeM FOX-
Horo Ypaina.

HccrnenoBanus npoBoawin B uioHe — urojie 2014 roma Ha Teppuro-
puM Hay4yHOH Oa3pl MibMEHCKOro rocyaapcTBEHHOTo 3amoBenHuka YpO
PAH. Jlnst mpoBeeHHs HCCIIEIOBAaHUI OBLTH BBIOPAHBI CEMb CTALUI B MIPH-
OpexHOit 30He 03epa MnbMeHCKoe U JIBe CTaHIMH B IIPUOPEKHOI 30HE 03e-
pa Aprasu (puc. 1).
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Google earth
Puc.1l Kapra cxema o3ep MiibMeHcKkoe 1 Aprasiil ¢ yKa3aHHeM TO4eK 0T0opa npod

B ananuse Makpo(pUTHOW PacTUTEIILHOCTH 03€pa UCIOJIb30BaHbI JTH-
TepaTypHble naHHble [4]. B nanHO# pabote moj MakpoduTaMu BOJOEMOB
MIOHMMAJINCh KPYIHBIE BOJOPOCIN W COCYQUCTBIE pacTeHus. HopmanbHO
pa3BHBaIOIINECS B YCIOBUIX BOJHOW CPEAbl M N30BITOYHOTO YBIAXKHCHUS U
oOuTaromme Kak B BOJ€, Tak M IPHUOPEKHON 30HE.

OT160p mpo6 BOABI ISt ONpeaeaeHust PU3NKO-XMMHUUECKHX TTapaMeT-
POB M THAPOXMMHUYECKOTO aHAJM3a OCYIIECTBISUIM B COOTBETCTBHHU C Tpe-
6oBanusivu 'OCT P 51592-2000.

Temneparypy Boasl (TW, °C) usmepsiiu in situ ¢ HCIOIB30BaHUEM
pryTHOrO Tepmomerpa. PactBopennsiii kucnopoa (DO, Mr/n) onpenensiim
in situ TuTpUMeTpUuecku MetonoM Bunkiepa. HackiaemocTs kuciiopo-
noM (P%) paccumnteiBamy, UCXOAS U3 TaOMUYHBIX 3HAUCHHH PaBHOBECHOTO
COJIepKaHUs KUCJIOPO/Ia IPH COOTBETCTBYIONIUX TeMIIEpaTypax.

XUMHKO-aHAJIUTHYECKHIE UCCIIEIOBAHHS MTPOO BOJBI B KAXKIOH TOUKE
MIPOM3BOIMIIN B JTaOOPATOPHHU COTJIACHO CTaHJAApTHBIM Metoaukam [1]. s
CHEKTPOPOTOMETPUIECKUX HCCIICOBAHUH OB MCIOJIB30BaH (POTOKOIOPH-
MeTp KOK-3. Jlng NOTeHIUOMETPUYECKUX U KOHIYKTOMETPHUECKUX H3MeE-
penuii ucnons3oBanu noprarusHele Mynstutect UIJT u Mynstutect KCJI
COOTBETCTBEHHO.

Bogsr o3ep Nnemenckoe n Aprasm SBISIOTCS IPECHBIMH, COJIECO-
nepxanue 88...123 mr/n. MccnenoBaHHBIE 03epa MMEIOT THAPOKApOOHAT-
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HBIM TMIPOXUMHUYECKUM THI BOA KajblueBoW rpynmsl. [1o nokazaremnto ku-
CIIOTHOCTH BOJIBI Ci1abo-1enounoro tuma, pH 8,16...9,26.

Hacrimaemocts BoAsl KuCIOpoaoM Beicokast — 72,3...103,7 %. Ot-
METHM, YTO HECMOTPS Ha TaKHe BHICOKHE 3HAYCHUS COACPIKaHUSA KHCIIOPO-
na, Uit o3epa MmbMeHCKoe XapaKTepHBI BEICOKHE 3HAUEHHS OKHUCISIEMOCTH,
koTopas gocturaet 28 MrO,/n. CormacHo ke MpeapIaYIIUM UCCIIeI0OBAHNM
[1] u nutepatypubiM naHHBIM [2] 03epo MnbMeHCKOE OTHOCHTCS K MeE30-
TpohHOMY THITYy. TaKue aHOMAJIbHO BBHICOKUE 3HAYCHUS] OKHCISIEMOCTHU CBSI-
3aHBI C XapaKTePHBIMHU JIs UIOHS — Uioist 2014 rofa morogHsIMU YCIOBHS-
MU. B pe3ynbraTte 3aTsKHBIX JOXKICH YpOBEHb BOJBI B 03€pE IMOIHSIICS.
IOro-3ananHas gacte o3epa 3a00JI0ueHa, C CIUTABHHAMHE MO OSPEroBO Jiv-
HUH, TIEPEXOIsIIUME B 60510T0. OT 60J10Ta 03€pO OTACICHO rpsiioit. B aTom
TOJy YPOBEHb BOJBI ITOMHSUIICS BBIIIE TPSAIBI, KOTOPAS SIBISIETCS BOJOPA3/Ic-
JIOM, ¥ B O3EPHYIO BOJIY Iomana 0OJO0THas. DTUM ke OOBACHAIOTCS TOBEI-
IICHHBIC 3HAYEHWS aMMOHHIHOTO a3oTa. O3epo Aprasmt — 3BTpodHOE [1,
2], ogHAKO HE WCIBITHIBACT aHTPONOTCHHOTO BIHMAHUA. Bricokas 6momacca
(UTOIUIAHKTOHA TPUBOIUT K TOMY, YTO COJCp’KaHHE HACHIIIAEMOCTh KH-
cnoponom mpessimaer 100% B pesynbrare gortocuHTe3a. OTHOBpEMEHHO
(bI/ITOHHaHKTOH BHOCHUT BKJIaZl B OKHCJIAEMOCTb 3a CYET NMPOAYUUPOBAHHUA
OpPTraHNYCCKUX BCIUICCTB.

O6uapyxeno 22 Buma MmakpodurtoB: Phragmites australis (Sav.)
Trin. ex. Stewd, Carex leporina, C. riparia, C. acuta, Alisma plantago-
aquatica L., Potamogeton pusillus, P. luceus L., Lusimachia vilgaris L.,
Typha latifolia L. Luthrum salicaria L., Ceratophyllum demerzum L.,
Muriophyllium spicatum L., Stratiotes aloides L., Nuphar lutea (L.) Sw,
Scirpus lacustris L., Lemma trisulca L., Hydrocharis morsus-renae L.,
Lemma minor L., Nymphaea candida J. et Presl., Elodea canadensis Mics,
Nitella sp., Chara sp. Bsuia npou3BejieHa OI[EHKA YaCTOTHI BCTPEYAEMOCTH
BHJIOB COrJIacHO MeToauKaM [3, 4]. Buzyanuzauusi JaHHBIX TPOU3BOAMIIACH
¢ ucrnons3oBanneM Moxnynsi «GRAPHSy, pa3zpaborannoro OOO «Bsruuc-
JIMTCIIBHBIC U I/IH(bOpMaHI/IOHHLIe CUCTCMBI», T'. CI)IKTBIBKap CIICIIMAJIbHO JI
reoOHOJIOTHYECKUX HcCcenoBanHuid. Ha pucyHke 2 mpeacTaBiIeHO COOTHO-
IIEHHUE BUJO0B U MECT UX O6I/ITaHI/I$[ BU3YaJIU3UPOBAHHOC C UCIIOJIb30BAHUEM
KOPPEJIAIMOHHOTO KAHOHHYECKOTO aHain3a. B BepxHEH 4acTH JHarpaMMbI
PACIIOJIOKEHBI CTAIMM W IMOJAMHOXECTBAa BHIOB XapaKTePHBIC IS O3epa
WnbMeHckoe, B HUXKHEN — 11 03epa Aprasiil.
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Puc.2. KoppeasinoHHbIH KAHOHHYeCKHH aHAIH3

KpOMC TOTO, JJIA aHalIn3a JaHHBIX OBLI MCITOJIb30BaH METOo TJiaB-
HbIX komnoneHT (Principal Component Analysis, PCA), npumeHsieMbIid aist
cxatusg MH(opManuKu 0e3 CyIIeCTBeHHBIX HOTeph MH(popmaTtuBHOCTH [5].
Ero Mo’xHO MCIIOIB30BaTh NPH OMPEAEICHUN BIUAHUSA (DAaKTOPOB BHEIIHEH
cpenbl Ha BapHaOeNbHOCThH IOKa3zaTeNled pa3BUTHS TMAPOOHOHTOB [6], B
YaCTHOCTH, 3TOT METO/ ObLI IPHUMEHEH B pabote [7] /I aHAIHM3a BIMSHUS
(U3UKO-XMMUYECKUX TTOKa3aTeNe KauecTBa BOABI Ha CTPYKTYPY PEUHBIX
€000IIEeCTB MaKPO(DHUTOB.

I[a.nee ObLIH OINPECACIICHBI MHAWNKATOPHBIC BHU/IbI IYTEM HAXOXICHUA
JUISL KQKAOTO BHAA MakpOo(UTOB KOPPENSIMOHHBIX 3aBUCHUMOCTEH OT (ak-
TOpPOB cpebl. MeTomoM rpadoB ObLTH OMPEICICHbI TJIaBHbIC KOMIIOHEHTHI,
KOTOpPBIE€ OKa3bIBalOT OIIPEICIIAIOIIEE BIUSIHUE HA BUAOBYIO CTPYKTYpPY IIO-
MYJIALWY, JJIs1 BUIOB OOHAPYKEHHBIX OoJiee ueM B OJHOU J[ist Tpex BHIIOB:
Phragmites australis (Sav.) Trin. ex. Stewd, Carex riparia, Carex acuta na
rpade ObIIM BBIAEIEHB HanboJee 3HaYMMBbIe (PU3NKO-XMMHUUECKHE TTOKa3a-
TeJN.

Ha pucynke 3 npezcrasiiet rpad B BUIE 3Be3]bl, KOTOPasi CTPOMIACh
LeHTpupoBaHueM 1o Bugy Phragmites australis (Sav.) Trin. ex. Stewd. B
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KadecTBE MeEphl CXOZICTBAa WCHONB30BaH Kodp¢umuent CrpepeHceHa-
UYexanoBckoro. M3 26 ¢pu3NKo-XMMHYIECKHUX ITOKa3aTeleil Hanbolee 3HAYH-
MBIMH OKa3aJIUCh 8, KOTOpbIe OBUIH BKIIOYEHBI B KOPPETALMOHHYIO MaTpU-
Iy IePEeMEHHBIX, YYaCTBYIOLIHX B JaJbHEHIIEM aHAII3e.

tl- 9‘9 Ph.au,

Poa-
Rio2-

Puc.3 I'pad no ko3d. Crepencena-Uexanosckoro (neHTpuposanue mo Buay Phragmites
australis (Sav.) Trin. ex. Stewd)

Ha puc. 4 npencraBieH KaHOHUYECKU OpAMHAIIMOHHBIN aHAIH3 MO-
Jy4eHHBIX JAHHBIX 10 METOJy IJIaBHBIX KOMIIOHEHT, COTJIACHO KOTOPOMY
OJIM30CTh IBYX TOYEK O3HAYAET UX CXOXKECTh, T.€. MOJOKUTEIbHYIO KOppe-
JISIHIO, @ TOYKH, PACIIOJIOKEHHBIE TIO/ MPSIMBIM YTITIOM, SIBJISIFOTCS HEKOppe-
JUPOBAHBIMH, a PACHOJIO0KEHHBIE JHAMETPAIbHO IPOTUBOIOIOXKHO — UMe-
0T OTPUIATENLHYIO KOppennuio [5, 6].

P au.

- -

Has* oo PH

H CaHMpHa+E

Puc.4. KanoHnYeckuii OpAMHALMOHHBIN AHAJIU3 110 METOAY IVIABHBIX KOMIIOHEHT 15
Buaa Phragmites australis (Sav.) Trin. ex. Stewd
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Takum obpasom, aj1s WHAMKaTopHoro Buaa Phragmites australis
(Sav.) Trin. ex. Stewd xapakTepHa CHJIbHAS MOJOKHUTEIbHAS KOPPEIAIHS C
cozlepKaHHeM YIJIEKHCIOro Tasa M crmabas —c conepxkanueM nonos K.
OtpunatenbHas KOppesslus BbIABIEHa ¢ coiepxkanueM HoHoB Na’, co-
IepxaHueM Kuciopoxa u pH cpensl (B mopsiake Bo3pacTaHus). AHAIOTHY-
Hasl 3aBUCHMOCTb YaCTOTHl BCTPEYaEMOCTH OT ToKa3areseil kKadyecTBa Cpebl
oOHapy»eHa aust Buaa Carex acuta.

s Buga Carex riparia BeisiBieHa ciabas MOJNIOKUTENbHAS KOppe-
JSIIUSL C© COZep)KaHWEM HUTPAT-MOHOB, U CHJIbHAS TOJIOKUTENbHAsE Koppe-
nsst ¢ cootHomennem annoHoB HCO3/SO,%+Cl, o6umm HEOopraHuye-
CKMM a30TOM W MOHAMM aMMOHHs. YaCToTa BCTpeYaeMOCTH BHAA OTpPHLA-
TeNbHO KOPPENHMpYeT ¢ obIIel KeCTKOCThIO, coAepikanueM HoHOB K, a

2+ 2+ +
TaKKe cooTHomeHneM KaTronos Ca” +Mg“ /Na +K',

Takum 006pa3om, B paboTe U3y4YeHA BUAOBAs CTPYKTypa MakpoO(hHUTOB
o3ep UnbmeHckoe U Aprasi. MeTojgamMy KaHOHHYECKOTO aHannM3a Oblia
HCCIIeJ0BaHa 3aBHCHMOCTh BHJIOBOTO COCTaBa OT TPO(UUECKOTo cTaTyca
BOogocMa U q)I/ISI/IKO-XI/IMI/ILIeCKI/IX rokasaTejeil kauecTBa BO/JIbI. BrisiBiaeHbI
TPHU BUZA, KOTOPBIE, IO HAIIeMy MHEHUIO, SBISIOTCS MHAWKATOPHBIMH JUTS
ycnosuit HOxuoro Ypana — Phragmites australis (Sav.) Trin. ex. Stewd,
Carex riparia, C. acuta.
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OTBOP JPEBECHBLIX KEPHOB JIUIs1 HPOBEAEHMA TEHAPO-
XPOHOJIOI'HYECKHUX UCCJIEJOBAHUU
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B cooOmiennn paccMaTrpuBaercs npoueaypa ordopa BO3pacTHbIX KEPHOB U MX IOCIIe-
nyroras labopatopHasi o0paboTka.

KiroueBble ciioBa: KepH, FOAMYHOE KOJIbLIO, AEHAPOXpoHoorus, Oypas [Ipecciepa.

JpeBecHble pacTeHUs] yMEPEHHOI'O MOsica €KETOJHO OTKIIAJbIBAIOT
APCBECHHY B TCUYCHHC BCICTALIMOHHOTO II€pHOJa, (bOpMI/IpyH T'OAUYHBIC
cJion (KOJ'ILI_[EI). I_HI/IpI/IHa TOAUYHBIX KOJICL UBMCHACTCA 11014 BIMAHUCEM 5KO-
JIOTHYECKUX ()aKTOPOB, B IEPBYIO OYepelb — KIIMMAaTHIeCKuX. B cTpykType,
XUMHUYCCKOM COCTaBC M pasMepax roANYHbIX KOJICI] (bHKCPIpyIOTC?I HN3MCHC-
HUS, IPOUCXOIAIINAE BHYTPU JIECHOU DKOCUCTEMBI U BO BHEIIHUX YCJIOBUAX,
onpenenoumx ux popmuposanue [2].

ﬂaTHpOBKOfI TOANYHBIX CJIOCB IIPHUPOCTA APCBECHUHBI 3aHUMACTCS
ACHAPOXPOHOJIOTUA.

O6’BeKTH, NoJJIC)Kaue ACHAPOXPOHOJIOIrNYCCKOMY aHAJIU3y, MOTYT
OBITH U3BATHI B BHAC LCJIMKOBBIX CIIMJIOB, BBIIIWJIOB (q)paFMCHTOB U3 neiau-
KOBBIX CITMJIOB) U OypOBBIX KepHOB [1].

Haunbonee onTuManbHEIM cIOCOOOM H3BATHS 00pa3IOB APEBECHHBL,
0COOEHHO ISl IEPEBBEB IICHHBIX MOPO/I, ACPEBBEB B jiecax 0c000 OXpaHsie-
MBIX TEPPUTOPHUH, a TaKXkKe JEPEBSIHHBIX CTPOCHMM, SIBISETCA TOJIy4eHHE
KepHOB ¢ moMoIpio OypaBa IIpecciepa (BozpactHoro Oypaa) (puc. 1).
HpI/IMeHGHI/IC 6ypaBa C NOCJICAYIOIINM HMCIIOJIb30BAHUEM «CaJOBOI'0 Bapa»

© XorsaHosckas 10.B., 2015
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WIN JPYTUX CHENUAIbHBIX aHTHCENTUYECKUX CPEICTB JUIS 3aIlOJHEHUS Ka-
XKII0ro OypoBOTO OTBEPCTHS B CTBOJIC AEPEBA B OTIMYHE OT BBHINHIMBAHHA
KIMHOBHAHBIX ()pParMEHTOB M3 CTBOJNA JepeBa (HAapyIICHHE IEIOCTHOCTH
MacCCHBa JIPEBECHHBI) WM 0TOOpa HETUKOBBIX CITHIIOB/()ParMEeHTOB CITHIIOB
¢ KOMJIEBBIX 4acTeH JepeBbEB, Kora TpedyeTcsl MPOBEACHUE BaIKH JAEPEBa,
TO €CTh — YHHUYTOXXCHHE IPEBOCTOS, HE MPUBOJAUT K HEOOPATHMBIM IIOBpE-
JKICHUSIM JKUBBIX JepeBbeB [1].

Puc. 1 Bospacrnoii 6yp «Haglof» (ILIBenus) ¢ 3xcrpaxkropom [3].

OO6pa3uamu JIpeBECHHBI, OTOWPAEMBIMH IIPU TOMOIIM BO3PACTHBIX
OypaBOB OT XHBBIX JIEPEBHEB PA3IMUHBIX MTOPOJ, SIBISIOTCS KEPHBI (puc. 2).
KepHbI HCTIONB3YIOTCS B HCCIIEOBAHUSX 110 ONPE/ICIICHHUIO BO3pac-
Ta M NPUPOCTA JPEBECHBIX PACTEHUI B HAYUHBIX U YUEOHBIX LEISX, & TAKKE
IIPY TIPOU3BOJICTBE CYAEOHBIX OOTAaHMYECKUX HKCIEPTU3, HA3HAUYAEMBIX TPH
paccieloBaHUH MPaBOHAPYLIEHHH B JIECOIIPOMBIILIEHHOM KOMILIEKCE.

OT0Op KEepHOB HEOOXOTUMO MPOBOJUTH Ha BbicoTe 1,3 M, mpeumy-
IIIECTBEHHO C CEBEpHON cTOopoHHbI cTBoja. Eciu Ha BeIcoTe 1,3 M pacmoio-
KeHa MyTOBKa, TO MecTo 0TOopa oOpa3na HeoOXoauMo cMecTUTh Ha 10 cm
BBIIIIE WJTH HIDKE HAMEYEHHOT 0.

OcHoBHBIE TIpaBmIIa paboTel ¢ OypaBoM [Ipeccnepa [1]:

1. BBIKpyTHTE 3KCTPAKTOP U3 PYyUKH;

2. BeiBepHUTE CBEPIIO BAOJB PYYKH BMECTE C SKCTPAKTOPOM;

3. IloBepHHTE 3aMOK M BCTaBBTE CBEPJIO B PYUKY. 3aT€M aKKypaTHO
MIOBEPHHUTE 3aMOK B 00paTHYIO CTOPOHY 10 T€X IOp, ITIOKa CBEPJIO HE OyneT
3aKpEIIEHO B PYUKE;

4. Tlpu BkpyunBaHuM Oypa B JA€peBO Hampasisiiite OypaB OJHON py-
KOM, aKKypaTHO Ha)XUMalTe B IIEHTP PYKOSTKH Oypa W IOBOpavYMBaiiTe 110
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4acoBOM cTpenke apyroi pykoi. Korjga HauanbHele 2—3 cM NpONHIEHSBI, HC-
MOJIBb3YHTE y)ke 00€ pyKH AT BPAIIEHHUS PYKOSTKH;

5. Korna neHTp cTBONA HOCTUTHYT (3TO MOXKHO OLICHWTb, 3HAs ANa-
METp JepeBa U IIHHY BOILIEIIETO B IEPEBO CBEPIIa) HEOOXOJUMO BCTABUTH
9KCTpaKTop B Oypas;

6. 3arem Oyp moBopauuBaetcs Ha 0.5 000pOTa MPOTHUB YaCOBOU
CTpEJIKY;

7. DKCTpaKTOp BBITACKMBAETCS U3 Oypa M BMECTE C HUM HM3BJIEKa-
eTCsl KEpH;

8. bypaB BbIKpyuuBaeTCs U3 AcpeBa.

OTtob6panHbIe 00pa3Ibl YKIAABIBAIOTCA B OyMaKHBIE KOHBEPTHI CIIe-
nuansHOU hopMel. Ha KoHBepTe HaINHCHIBAETCS HOMEp MPOOHOI IUTOIAN
U y4YETHOTO JepeBa, mopoaa. Ilpu 3aBopadnBaHuN KepHA HEOOXOANMO TOU-
HO MIOMECTHUTH €r0 B KOHBEPT, TaK YTOOBI C OOKOB €ro YacTH OBLIH 3aKPHITHI
Oymaroii. ToJbKO B 3TOM Ciy4ae IpH MOJIOMKE KepHa B XOJ€ TPaHCIOPTHU-
POBKHM KYCOYKH KepHa He OYIyT yTepsHBI.

OtoOpaHHbIe KEPHBI MPEJCTABISIOT CO00M 00pa3Lbl ISl UCCIIe0Ba-
HUSI aHATOMUYECKUX OCOOCHHOCTEH APEBECHHBI O] MHUKPOCKOIOM. JlaTu-
POBKa TOIWYHBIX KOJIEI] 110 MTOTaM HM3MEPEHHH BEAETCs, HauWHas ¢ Onu-
XKaNIIero K Kope TOJMYHOTO KOJbIa 110 IPHHIUITY «MHHYC OAWH Tromy. YT-
parta gaxke HeOOJIBIIOTO Y9acTKa KEpHA CBOAMT BCIO pabOTy 1o ero otoopy
1 00paboTke K Hymo. [103TOMY Ha KaueCTBO OTOMPAaEMBIX KEPHOB HEO0XO-
MO 00paTuTh 0coboe BHUMaHuE [1]:

- ipu 0TOOpe 00pa3LOB APEBECHHBI HEJOIYCTUMO OTOMpaTh KEPHBI,
y KOTOPBIX OTBAJIMJIACh HadyaJbHAsl YacTh APEBECHHBI BMecTe ¢ Kopol. Ta-
Kre KepHBI it 00paboTKM HENpUroHbl. JomycTHMO OTOMpaTh KepHBI, Y
KOTOPBIX OTBAJIMJIACH KOpa, HO COXPaHWJACh BCS APEBECHHA, HAUMHAs C
€aMoro TepBOT0 TOJMYHOTO KojbLa. s Toro uToObl HayaidbHAs 4acTb
KEpHa He OTBaJIMBAJACh HEOOXOANMO paboTaTh HOBBIMH, OCTPHIMH OypaBa-
MU U HE JOIyCKaTh IIATaHUs CBepJslled yacTu OypaBa B HayalbHBIH MO-
MEHT BBOPa4YMBaHHMs €T0O B IPEBECHHY;

- €CJIM KepH €IMHOXK/IBI CIIOMAJICSI, TO TaKOH 0Opa3el] NCIO0Ib30BaTh
MOJKHO aKKypaTHO YyJ0XHB 00a Kycouka B KOHBepT. OOpasisl, cocTosIme
n3 Tpex u OoJiee KyCOYKOB /ISl padOTHI HETIPUTOHBI.

OtoOpaHHbIE U 3TUKETHPOBAHHBIE 00pa3lbl HANPABIAIOTCS B J1a00-
paTopHio, Ir7ie NPOBOAUTCS MX NAJIBHEHIINI aHaJIN3 ¢ MOMOIIBIO NMpHOOpa
LINTAB, mporpammuoro obecnedennss TSAP-Win u psga mpyrux mpo-
rpamM. LINTAB - npubop, npesHasHa4eHHBIH IS TT0JyaBTOMAaTHUECKOTO
OTIpeIeTICHUs] LIMPHUHBI TOJMYHBIX Kosiell. OH MO3BOJISIET BECTH U3MEPEHHUS C
TOo9HOCTHIO 10 0,02 MM. OO0t BUI mpubopa moka3aH Ha puc. 3.

OO0paboTka TOMYYEHHBIX PE3yJbTATOB MPOBOJMTCS CTaHIAPTHBIMH
craructrdeckumu meronamu (Jlakua, 1990) B makerax MpUKIAagHBIX MPO-
rpamm Excel-2010 u STATISTICA 6.0. JlocToBepHOCTh pacXokAeHHH Me-
XKy BEIOOpKaMu orpeaessercs ¢ noMouisio t-kpurepust Ctoronenra. Kave-
CTBO JATUPOBKH OLIEHUBAETCS C IOMOIIBIO KPOCCKOPPESIIMOHHOTO aHAJIH-
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3a B mporpamme COFECHA (Holmes, 1998). Cranpaptuzanus HHAXBHIY-
ATBHBIX J[PEBECHO-KOJBIEBBIX XPOHOJOTHM BBITIONHIAETCS B IMPOTpaMMe
ARSTAN40C (Cook, Krusic, 2006).

Puc. 2 OT60p ApeBecHOro KepHa Puc. 3. Ooumii Bux npuoopa LINTAB
(oo aBTOpa) (J1aGopaTopus 3KOJIOTHA H 0XPAHBI IPUPOBI
IITHAY, doto aBTOpa)

I_[aHHaﬂ CTaThs MOXKET OBITH ITOJIE3HA CTYACHTaAM C€CTCCTBCHHBIX (ba-
KYyJbTCTOB IPU MPOXOKIACHUU JICTHUX IOJIEBBIX MPAKTUK, a4 TAKKE MOKET
OBITH HCIIOJB30BaHA IIpU MPOBEACHNU KYPCOB, IMOCBAIICHHBIX HCCIICOOBA-
HHIO JIECHBIX OMOIIEHO30B.
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In the message sampling procedure increment cores and their further Laboratory anal-
ysis is considered.
Keywords: increment core, tree-ring, dendrochronology, Pressler increment borer.
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HNCITOJIb30BAHUE JEHAPOXPOHOJIOI'MYECKUX METO/10OB
PN OLNEHKE COCTOSIHUS HPI/IPO)lHOFI CPEJIbI TOPOJ0OB
A.B. [Ilapanos
Ilepmckuii rocyjapcTBEHHBIN HallMOHAIBHBIM UCCIIE0BATEIbCKHUI YHUBED-
curet,614990, r. Ilepmb, yin. Bykupesa, 15, e-mail: alsotas@gmail.com
Hayunwuii pykogooumens - 0.2.1., npogpeccop C.A. Byzmakos

B crathe paccMOTpEHBI pe3yJIbTaThl UCCICIOBAHUI B 00JACTH JCHAPOXPOHOJIOTUH C
LEJBI0 OMPEACICHHsT BO3MOXKHOCTH HCIIONB30BAHHS IPEBECHO-KOIBLIEBOW HHGMOPMALUH s
XapaKTEePUCTUKU COCTOSHUS OKPY>KaIOIIeH Cpeibl.

KitroueBbie ci10Ba: JEHAPOXPOHOIIOTHS, IPEBECHO-KONbIEBast HHDOPMALHs, TOIUIHOS
KOJIBLIO.

OnHa u3 ocTpeHInX r100aNbHBIX MPOOIEM COBPEMEHHOCTH B Hayd-
HOHW JTepaType MACHTHOUIMPYETCS C MPOLEeccOM ypOaHU3aluu. DKOJO-
IrMYecKUe NPOOJIEeMbl TOPOIOB CBS3aHBI C TEM, YTO OHHM KOHIEHTPHPYIOT
MHOTHE BHJIbI 3arpSI3HEHUS OKPYKAIOIIEH cpelibl, TPU 3TOM PaclpoCTPaHss
CBO€ BIIMSHHE Ha MpPUIIETAIOIIUE TEPPUTOPUH, 3a4aCTYIO COMOCTaBHUMBIE C
pa3MepoM caMoro ropoja.

I'opon 3aHMMaeT onpeieNIeHHY0 YacTh 36MHON MOBEPXHOCTH, UMEET
B COCTaBe MOIYJISIINIO YEI0BEKa ¢ BBICOKUM I0Ka3aTeleM IUIOTHOCTH, IPO-
N3BOJICTBEHHBIH KOMIUIEKC, HHPPACTPYKTYPY U CHEUH(PHUECKYIO MPUPOA-
HYI0, HICKYCCTBEHHYIO ¥ COLMANIBHO-KYJIBTYPHYIO CPEAy OONTaHUS U, TAKUM
oOpa3oM, mperacraBiser coboit ypOoreocommocuctemy [7]. Ipupomnas
nojicucTeMa ypOoreoCoMOCHCTEMBI, Yepe3 KOTOPYIO TOpoJi «BMOHTHPO-
BaH» B CTPYKTYpY OHOT€0IIEHOTHYECKOTO IIOKPOBa 3€MIIM U Yepe3 KOTOPYIO
OH COXpaHSET CBA3M ¢ Onocdepoil, Ha3pIBaeTCA ypPOOIKOCHCTEMOH.

H. @. Peiimepc moguepkuBaeTr, 4To ypOO3IKOCHCTEMA — «HEYCTOM-
4yiBasg NMPHUPOJHO-AaHTPOIIOTCHHAS CHCTEMa, COCTOSINIAs M3 apXUTEKTypHO-
CTPOHTENBHBIX 00BEKTOB M PE3KO HAPYIIEHHBIX €CTECTBEHHBIX IKOCHCTEM)
[6].

CocrosiHME U YCTOIUMBOCTh €CTECTBEHHBIX JKOCHCTEM B TOpOJE
MOKHO OLIEHHMBAaTh, UCIIOJIb3Ysl Pa3HblE MHIUKATOPBI, HAIIPUMEpP, KaueCTBO
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aTMOC(epHOro BO3IyXa, THIPOXUMHIECKHH COCTaB BOJAOEMOB U BOJIOTOKOB,
TeOXMMHYECKHH COCTAB IT0YB, COCTOSHUE 3€JICHBIX HACAXKICHUH.

AHamM3 JpeBeCHO-KOJBICBOH HMH(POPMAIIMH ITOCPEACTBOM CYIIECT-
BYIOIIUX JECHAPOXPOHOIOTHYESCKIX METOIHK ITO3BOJISET IOJIYYUTH IOCTO-
BEpHYI0 HH(OPMAIHMIO O BO3ACHCTBHU Ha JIECHBIE COOOIIECTBA KOMILICKCA
(aKkTOpOB, OXHUM H3 KOTOPHIX SBJIETCS aHTPOIIOTCHHBIH.

OrpaHuyeHueM JCHAPOXPOHOJIOTHUECKHX METOAOB SIBISIETCS TOT
(akxT, 4TO OHM AAIOT MHPOPMALIMIO O TOPa3/I0 MEHEE UIMTEIBHBIX MepHoIax
UCTOPHH, YEM JIC/SHBIE CIIOM, MOPCKHE CJIOW OKEaHCKOTO JHa, CIEJeOoCT-
PYKTYpBI, 03epHbIE OTIIOKEeHUS [3].

Poct nepeBbeB KOHTPOJIMPYETCS KaK HACIIEACTBEHHBIMH TI'€HETHYE-
CKUMH TIOTEHIMAIBGHBIMH BO3MOXKHOCTSMH, TaK U OKPYXKAIOUIMMHU YCIIO-
BUsIMU. JlepeBbs 00J1aaroT, TaK Ha3bIBAEMBIMH, PETUCTPUPYIOIIUMHU CTPYK-
Typamu [8] — roANYHBIMU KOJBLAMH NPHPOCTA IPEBECHHBI B CTBOJIAX, BET-
BSIX ¥ KOPHAX, KOTOPBIC IIPOM3PACTAIOT B PaifoHaX C BEIPaKCHHBIMH KIHMa-
THYECKUMH CE30HaMH TOJIa.

JleHOpOXPOHOJIOTHYECKUE HCCIICIOBAaHUS aKICHTUPYIOT CBOEC BHH-
MaHHe Ha Pa3INYHbIX ITOKa3aTesIX TOIUYHOrO IPUPOCTa B CTBOJIAX, BETBAX
U KODHSX JIEPEBSHUCTHIX PAacTeHHUH, a Takke (PU3NKO-XMMHUUECKHX CBOMCT-
BaX, aHATOMHYECKOH CTPYKTYpe M XUMHUYECKOM COCTaBe JIPEBECHHBL. B
UTOTEe NPOU3BOAUTCS A0COJIOTHASI M OTHOCUTEJbHAS JaTHPOBKA CIIOEB MPH-
POCTa JIPEBECHHBI M COOBITUI B TPUPOIHBIX IKOCUCTEMAX, & TAKKE PEKOH-
CTPYKIMS TapaMeTPOB BHEIIHEH cpessl [8].

AKTyalbHOCTh HCIIOJIb30BaHUS JACPEBhEB B KaueCTBE OHMOWHIMKATO-
POB YCIIOBUi BHEIIHEH cpelbl OOBACHACTCS HECKOJIBKUMY IPHYMHAMHE, Ha-
NpUMeEp, PErucTpauus B KOJNbIAX HHPOPMALMHA O MHOTOYMCICHHBIX MpHU-
POHBIX SIBICHUAX U M3MEHEHHMSX ITapaMeTpoOB cpelbl. B kaxaoM rognaHom
KOJIBLIE 3aKJIFOUSHBI OCOOCHHOCTH BBINAZCHHS OCAIKOB, H3MECHEHHUH TeMIle-
paTypHOTO peXuMa, BIAKHOCTH ITOYBBI, KOJMYECTBE CBETA M BO3ICHCTBHSA
MPOYMUX BHEIIHHX (haKTOPOB, B TOM YHCJIE aHTPOIOTCHHBIX. [IeHAPOXPOHO-
JIOTHSI MOXKET JIaTh IIMPOKYI0 HHPOPMAIIMIO C TOYHOCTBIO JI0 T0/Ia O Pa3HBIX
MIPUPOJHBIX SBJICHUSX, KOTOPBIE OKa3bIBAIM BIMSHHE HA LIUPHHY U CTPYK-
TYpY FOJUYHBIX KOJIEI.

JleHIpOXPOHOJIOTHYECKAE METOMbl HCIOJIB3YIOTCS ISl U3y4eHUsI
MPOCTPAaHCTBEHHOW JIMHAMUKH JIECHBIX 3KOCHCTEM M PEKOHCTPYKIUH (Dak-
TOpPOB BHEIIHEH cpenbl. JlaHHbIE METO/bI MO3BOJISIOT OLIEHHBATH OTHOCH-
TEJILHBIM BKJIAJ] Pa3IMYHBIX (DAaKTOPOB, KaK €CTECTBEHHBIX, TAK M aHTPOIIO-
TeHHBIX, KOTOPbIE OKA3bIBAIOT BIIMSIHME HA M3MEHEHHE W TpaHc(HOpMaIHio
JIECHBIX DKOCHCTEM.
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Camyu XpOHOJIOTHH TIPEICTABIIOT COOOW TUCKPETHBIN BpEeMEHHOMH
PSN JUINTETHHOCTHIO B HECKOJIBKO JIET, XaPAKTEPU3YIOMHUH TOT WM WHOU
MOKa3aTeNb FOAWYHOTO MPHUPOCTA, (PU3MKO-MEXaHHYECKHE CBOICTBA, aHa-
TOMHUYECKYIO CTPYKTYPY U XUMHUYECKUI COCTaB JPEBECHHBI B CTBOJIAX, BET-
BAX M KOPHSX ACPEBSHUCTHIX pacTeHHi [8].

Ha mupuHy TOOMYHOTO KOJbLA JEpEeBa BIMSET MHOXKECTBO (PaKTo-
poB. Ho nBa M3 HUX MMEIOT 0E3yCJIOBHO Npeoliafaioniee M MOCTOSTHHOE
3HAUEHME: a) U3MEHEHHUE BO3pacTa JepeBa (MHTEHCUBHBIH POCT MOJIOHSKA,
KepAHAKA, CPEHEBO3PACTHOTO HACAXKICHHUS, 3aMeJJIEHHE POCTa MO JAOCTH-
KEHUU CIENIOCTH, MOCIEAYIOUN OUeHb MEIJICHHBIH POCT, a 3aTeM U OTMHU-
paHue CTapbIX JEpeBbEB); 0) KOMIUIEKC MOCTOSHHO MEHSIOIIMXCS KIIMMAaTH-
4eckuX (PakToOpoB, MO BO3JECHCTBHEM KOTOPBIX M3MEHUMBOCTH IIUPUHEI
TOAWYHBIX KOJEIL yTpauMBaeT IUIAaBHOCTh W INPHOOpEeTaeT KojebaTeslbHO-
LUKIMYecKuil xapakrep [8].

Janst uckmroueHns akTopa Bo3pacTta U Ul NIPUBEACHHS JCHAPOXPO-
HOJIOTUYECKHX JAHHBIX B CONOCTaBHMBIC BEJIMYHMHBEI B MPAKTHKE Hanbosee
YaCTO MPUMEHSIOT CIEAYIOINE METOBI M IPUEMBI [8]:

1. Pacyer romM4HOrO KOJIbLIa OTHOCHTEJIBHO CTAaHAAPTHOW MpPSIMOU
JIUHUH.

2. AnreOpanyecKkue pacyeThl JIUHCHHBIX U HEIMHECHHBIX 3aBHCUMO-
cTel paauagbHOrO IPUPOCTa B 3aBUCUMOCTHU OT BO3pacTa.

3. MeToapl CpeTHUX CKOJIB3AIIUX.

4. Metozpl nosynorapuMuUecKiX KPUBBIX.

CoBpeMeHHBIE JCHAPOXPOHOIOTHUECKHIE UCCIIEA0BaHNS B OOJBIINH-
CTBE CBOEM CKOHIIEHTPHPOBAHbI Ha H3YUYECHUH CBSI3H MEXIY IPHUPOCTOM
JIepeBbEB M KIMMATHYECKUMHU (akropaMu (ZEeHApOKIMMaronorus). Jena-
POKJIMMATOJIOTHsI CBSI3BIBAET J[AHHBIE IOJYYEHHbBIE C JAPEBECHBIX KOJEI C
KIMMaToM. Takast cB3b OOYyCJIOBIICHA BIMSHHEM Ha POCT JIEPEBLEB M3MeE-
HEHUHN TeMIlepaTypbl, OCaJIKOB, CBOWCTB MOYBbI U BETPOBBIX SBJICHHUH [5].
Takxe COBpeMEHHBIE HCCIEOBAHUS TO3BOJIAIOT OCYLIECTBISITH MPOBEPKY
M3MEHEHMH KIMMaTa B T€YECHUE JIUTEIHHOTO MepHoJa BPEMEHH M COIOC-
TaBJIATh UX C BApHALUAMH Pa3BUTH YEJIOBEUECTBA.

Tak, yCcTaHOBIIEHO, YTO POCT AECPEBBEB MOJOKUTEIHHO OTKIMKAETCS
Ha yBEIMYEHUE OCaIKOB [4] M OTpHUIIATENHHO Ha MEPHOJBI 3acyxu. Kpome
9TOTO, WCCIEOBATENH, U3yUIaBIINe BIMSHHAE KaTaCTPO(PHUUIECKUX SBICHHH,
TaKUX KakK yparaHbl, IIPUILUIM K BBIBOJAM, YTO Ha CIENYIOIIMH roj mocie
TaKUX SIBJICHUH y JepeBbeB HAOIIOAAIOTCS PEe3KNe MUHUMYMBI B POCTE KO-
nen (koppensauust oOHapyxuBaercst B 50-86% ciyuaes) [4]. Bonpoc o Bo3-
MOYKHOM KOPPEJSIIMY MEKAY PE3KHM IOBBIIICHHBIM YPOBHEM aHTPOIIOTCH-
HOTO BO3JICHCTBHS (HampuMep, BHIOPOC W/MIM 3arpsi3HSIONINX BEIIECTB) U
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POCTOM KOJIEIl APEBECHHBI Ha CIEAYIOUUA TOJ MPEACTaBIsIETCs MEPCIeK-
THUBHBIM UCCIIEIOBAHHUEM.

XOTs mpUMeYaTeNbHO TaKXKe, YTO JEPEBbS PEarnpyroT U Ha oOmiue
0CaIKoOB, KaKk M Ha 3acyXy, T.€. B JCHCTBHU HAOIIOJAeTCs 3aKOH TOJICPAHT-
HoctH lllendopma. ITo OBUTO MPOAEMOHCTPUPOBAHO YUCHBIMH U3 Y HUBEP-
curera HokcBmuta. OHM yCTaHOBWIM JOCTOBEPHYIO 3aBHCHMOCTH POCTa
nepeBbeB ¢ Munekcom tsbxectr 3acyxu [lanmepa (Palmer Drought Severity
Index), a Taxxe, 4TO C yBEJIMYEHHEM KOJIMUECTBA OCAJAKOB U YBEIHUCHUEM
MPOJIOJDKUTENIBHOCTH JIeTa B paBHUHHBIX paiionax (Hope Mills) na6mrona-
€TCsl CHIDKEHUE pocTa koJjerr [1].

BepoaTHO, 4TO OTKIMK IPUPOCTAa TOAOBBIX KOJEL MOXET OMa3]bl-
BaTh Oojee 4yeM Ha roj. Tak, yueHsle U3 YHHUBepcuTeTa TeHHecH, mpoBeas
WCCIIEOBAaHMS BIMAHUS KaTacTPO(UUECKUX AHTPOIIOTCHHBIX SIBICHHN Ha
MIPUPOCT AECPEBBEB, BBIACHAIN, YTO y AEPEBBEB HA CIEAYIOMIMI IO HE BO3-
HUKJIO KaKOH-THOO 3aMETHOHM peakiuu Ha KaTracTpopHuIecKoe KpaTKOBpe-
MEHHOE 3aTOIUICHHE 3eMeNlb YTOJIbHOM MbuUThio [2]. B cBs3m ¢ 3TiM Tpeldy-
eTcsl TIIATENFHOE COMOCTABICHUE NAHHBIX 00 YCIOBHAX Cpelbl U U3MEHe-
HUSIX B TOANYHBIX KOJIBIAX AEPEBBEB.

Takum 00pazoM, HAKOIJICHHBIH SMIMPUYECKUI MaTepual B 001acTu
JCHIPOXPOHOJIOTMYECKUX HCCIIE0BAaHUH MO3BOMNSET UCIOIB30BATh JIpEeBeEC-
HO-KOJIBLIEBYI0 MH(OPMAIMIO JJIs OLUEHKH OTKJIMKA MPUPOIHBIX YPOOIKO-
CHUCTEM Ha M3MEHEHHUsS B OKpYyKaromed cpene. DTOMY CIOCOOCTBYET HMH-
(OpPMaTHBHOCTH AAHHBIX — OT MPSIMBIX XapPaKTEPUCTUK BEIMYMHBI IIPHPOC-
Ta, CTPYKTYpPBI ¥ COCTaBa JIPEBECHHBI JO KOCBEHHBIM 00pa3oM BBIBOAMMBIX
apaMeTPOB OKPYKAIOIIEH Cpebl; BO3MOKHOCTh MOIYYEHUs ATUTEIBHBIX
XPOHOJIOTHH (IECATKU U COTHH JIET).

XoTsl y NEHAPOXPOHOJIOTHYECKUX METOAOB NMPHUCYTCTBYIOT OINpEJe-
JICHHBIC HEIOCTAaTKH, CPEAN KOTOPHIX HEOOXOAMMOCTH OOJBIIOTO YHCiIa
00BEKTOB MCCIIEOBaHMS (JEPEBBEB) JUIS TIOTyYESHNUS IOCTOBEPHBIX JaHHBIX,
pa3iIuYus MPUPOCTa JepeBa Ha Pa3HBIX 3Talax Pa3BUTHSA HAa OJHU U TE JKe
(baxkTOpBI BHEIIHEH Cpeibl, HEOOXOJUMOCTh y4eTa CHIKEHHUSI CXOJCTBA OT-
JeTBHBIX JIEHAPOIIKAN C YBETHUYEHHEM PACCTOSHHS MEXAY JECHBIMH Mac-
CHBaMH.

Bce ke ncmonb30BaHHE IPEBECHO-KOJIBIICBOW WHPOPMAIIUU TTO3BO-
JISeT TIOJNYYUTH JIOTIONHUTENBHBIE CBEIEHHS O COCTOSHHU OKpY’Karomien
cpeabl NOMHMO TPaJWIMOHHOW MOHHTOPUHIOBOW wuH(popmanuu. Kpome
TOT0, B KPYMHBIX HACEJIECHHBIX NMYHKTAaX B3aMMOBIIMSHUE AHTPOIOIEHHOIO
(aKTopa W NMPHUPOAHON Cpeabl JOCTUTaeT TaKoro macmrada, 4To sl ero
BCECTOPOHHEI0 M3YYEHHMSI M COCTABJIECHUS PEKOMEHAAi HeoOX0IMMO Kak
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MOJKHO 0OJIBIIIe aKTyaJIbHOW Hay9HOH mH(popMarmu 000 BceX KOMIOHEHTaX
ypOO3KOCHCTEM, a HE TOIBKO 00 a0MOTHYECKUX COCTABIIAIOIINX.
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2. COXPAHEHUWE IPUPOJHOI CPEJBI.
OCOBO OXPAHSIEMBIE IPUPO/IHBIE
TEPPUTOPHH (OOIIT)

VK 502.172:582(470.53)

OXPAHSEMBIE PACTEHUS OOIT «JIBICASA I'OPA»
(OPAMHCKHWM PAMOH ITIEPMCKOI'O KPAS)
C.B. banaanuu
IIepMmckuii rocy1apCTBEHHbBIN HALIMOHAIBHBIN HUCCIEN0BATENbCKUN YHUBEP-
curet, 614990 r. Ilepms, yn. Bykupesa, 15,
e-mail: perm64257@mail.ru

B cooOuiennn paccMatpuBaiOTCs OXpaHsIEMble PACTEHHs, BCTPEYAIOIIUECs Ha 0c000
OXpaHseMO# NpupoxHoil Tepputopun «JIbicast ropa» B OpanHckoM paiione Ilepmckoro xpast.
JlaeTcst UX XapaKTepHCTUKA, U3yY€HHOCTh COCTOSHUS IOy,

KiroueBble cioBa: oxpaHseMblil BU, JaHIAQTHBIN MaMATHUK NpUposl «JIbicas ro-
pa», Kpacunas kuura Poccuiickoit @eneparun, Kpacnast kaura [Tepmckoro kpas.

JlangmadtHeii mamsaTHUK npuponsl «JIpicas ropa» opraHu3oBaH
ykazom rybepHatopa Ilepmckoit obmactu ot 29 okrsiops 2003 r. Ne 207 B
OpamnackoM patiore Ilepmckoro kpas Ha mwromann 37,0 ra (OKPECTHOCTH C.
Bropsie Kmounkn). Ha tepputopnn maMsaTHHKa IPHPOABI IPEIyCMOTPEH
CIIEAYIONINH PEXUM OXPaHBbI.

3anpeuieHo:

1. PyOxu rimaBHOTO MOJIb30BaHUS, 32 HCKIIOYEHNEM CEIILCKUX JIECOB,
MepeaHHBIX B 0€3B03ME3THOE MTOJIb30BAHME.

2. Besgkoe cTpouTenseTBO.

3. 3aroToBKa KMBHIIBL.

4. T'eonoro-pa3BeiouHbIe PabOTHI U TOOBIYA MMOJIE3HBIX UCKOTIAEMBIX.

5. Pa3Mermienne, XpaHeHHE U yTUIM3ALUS MPOMBIIUIEHHBIX U OBITO-
BBIX OTXOJIOB.

6. [IpuMeHeHNe SAOXUMUKATOB, XMMHUUECKHX CPEICTB 3allUTHI pac-
TEHUH W CTHMYJSTOPOB POCTAa, 33 HCKJIIOYEHHEM CIIydaeB, CBS3aHHBIX C
3al[UTOH JIeca.

7. Ilpoe3n aBTOTpaHCIIOpTa BHE AOPOT, ONPEIETIEHHBIX MaTepualiaMu
JIECOYCTpPOICTBA, 3a MCKIIOYEHUEM CIy4aeB, CBSI3aHHBIX C OXpaHOH Jieca,
MIPUPOJOOXPAHHBIX MEPOIPHUATHI M paboT, MPEeITyCMOTPEHHBIX HPOEKTOM
obycrpotictea OOIIT.

© bamangun C.B., 2015
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8. PazBeneHne KOCTPOB BHE CHEMAIBLHO 00OPYJOBAHHBIX JUISl 3THUX
Liene MecT.

9. Jpyrue BuAbl XO3SHCTBEHHOI'O MCIIOJIB30BAHMS, NMPUBOASIIUE K
HEoOpaTUMbIM U3MEHEHMSM ITPUPOTHOTO KOMILIEKCA.

Paspeweno:

1. PyOku yxona 1 caHuTapHbIe pyOKH.

2. PeKoHCTpYKITUS U PEMOHT CYIIECTBYIOUINX OOBEKTOB.

3. Pacnamika CyIiecTBYIONIIUX ITaXOTHBIX 3eMelb (ITalIHsl, OTOPOIbI).

4. OOyCTpOWCTBO B COOTBETCTBUH C YTBEP)KICHHBIM B yCTAHOBJICH-
HOM IIOPSIIKE TIPOEKTOM.

5. IlocemeHune B pPEKpEallMOHHBIX, HAyYHBIX U  3KOJOIO-
MIPOCBETHTENBCKHUX LIEIISX.

6. CeHOKOIIICHNE TTOCTIE CO3PEBAHMS CEMSH PEIKUX PacTCHUI.

7. Coop rpuboB, SAroji, OPEX0B, JCKAPCTBCHHBIX PACTCHUIA.

8. Jlpyrue BUIBI XO3SHCTBEHHOTO HCIIOJIb30BAHUS, HE IPUBOISIIIE K
HEoOpaTUMbIM M3MEHEHUSIM IPHPOAHOTO KOMILIEKCA IIPU YCIOBUH COTJIa-
COBaHMS C YIPaBJICHUEM I10 OXpaHe OKpYykatomeii cpensl [lepmckoii obmac-
TH.

Ha teppuropun nmaMsTHHKa NPHUPOMABI BCTPEUAIOTCS BUABI, BXOMS-
e B Kpachyro kaury Poccuiickoit @enepaunu [2] u Ilepmckoro kpas [1].

Buowi, exooawue 6 Kpacnyio knuey Poccuiickoti @edepayuu (2008).

Stipa pennata L. (cemeiicteo MsrimkoBsie (31maku) — Poaceae
Barnhart (Gramineae Juss.)) — KOBBUTb MEPHUCTHIA. 3 KaTEropHs PEAKOCTH.
Penkuii Bua [2]. EBponeiicko-3anaiHOa3uaTCKUNA JIECOCTEITHON U CTENHOM
BuA. Me3okcepodut. ['eMUKpUNTOGHT, MIIOTHOACPHOBUHHBIN MOTHKAPIHK.
CrenHoii. KopmoBoe, nexoparuBaoe pactenue [4]. Ha JIbicoit rope npous-
pacTaeT B KOBBUIBHO-Pa3HOTpaBHOHN cTeny. COCTOSHUE MOMYIAINH HE U3Y-
YeHO.

Buowi, exooawue 6 Kpacnyio knuey Ilepmckoco kpas (2008).

Adonis vernalis L. (cemeiictso JIrotukoBsie — Ranunculaceae Juss.)
— agonuc BeceHHui. |11 kareropus penkoctu. Ys3Bumslit (penkwii) Bug [1].
EBpo-cubupckuii JiecoctenHoil u crenHoit Bua. Mesokcepodur. ['emuk-
pUNTOPUT, KOPOTKOKOPHEBUIIHBINA MONUKapmnuk. JlyroBo-crenHoit. Jlekap-
CTBEHHOE, JIEKOpaTUBHOE, An0BUTOE pactenue [4]. Ha Jlvicoit rope mpous-
pacraer B ctensix. COCTOSIHUE MOIYJISIIMY HE U3YUYEHO.

Astragalus wolgensis Bunge (cemeiictBo boGoseie — Fabaceae
Lindl.) — actparan Bomkckuid. |l kareropus peakoctu. Bua, Haxomsmuics
B OMACHOM COCTOSIHMHM (COKpamarontuiicst B yuciennoctn) [1]. [ToBomkcko-
I0KHOYPQJIBCKMH ~ TOpHO-CTENHO#. Me3okcepodur. ['emukpunrodur,
CTepKHEKOpHEBOW nonukapnuk. [lerpodurHo-crennoii [4]. Ha JIsicoii Tope
IIPOM3pacTaeT B COCHSKE PAa3HOTPABHOM OCTEIHEHHOM (Yallle pa3pekeH-
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HOM) Ha KPYTHIX CKIOHAX 10 40°, IPEHMYIIECTBEHHO K03KHOM YKCIIO3HIIHHL
YucnenHnocts momynsanuu B 2006 roxy — 550 ocobeit, 2007 rogy — 550,
2010 rogy — 470, 2013 rogy — 440. B momynsmuu npeobiafaioT reaepa-
TUBHBIE 0COOH, MMPUCYTCTBYIOT U MOJIOJIbIE OCOOH, YTO TOBOPHUT 00 ycren-
HOM ee B0300HOBJIeHHU. [10 pacTHTEIPHOMY COOOIIECTBY, B KOTOPOM OOH-
TaeT TOIMYJISALHS, TPOXOIAT TPOIBI M Ha HEKOTOPBIX ydacTKax J00BIBaeTCs
MECTHBIM HACEJICHUEM CEJICHHT, HOTOMY HE3HAUNTEIbHAS 9aCTh €r0 HaXo-
JauTcst Ha 1 cTaguM aHTPONOTeHHOW TpaHC(OPMAIMK IO J0JIE Y4acTusl CH-
HAHTPONHBIX BUI0B. Ha cocTostHMM mOmymsnuu 3Tu (GakTopsl HE CKas3bIBa-
I0TCSL OTpuuaTenbHO. Ilpu3Haku pAerpafganuy MOMYJSIIUM OTCYTCTBYIOT.
MeponpusTaii 0 COXpaHEHHUIO IMOMYIISIIIHA He TpeOyeTCsL.

Laser trilobum (L.) Borkh. (cemeiicteo 3onTHUHBIE — Apiaceae
Lindl. (Umbelliferae Juss.) — na3ypuuk tpexnonactHoii. |l kareropust pen-
KOCTU. BuJ, HaxoAsmuics B OMACHOM COCTOSIHUHU (COKpAaIAIOUIMiics B
gncnenHoctn) [1]. EBpomeiicko-3amamHoa3naTcKuii HeMopanbHbIA. Me3o-
¢ur. 'emukpunrodur, crep>kHeKopHeBoil noiukapnuk. JlecHoi. Jlekapcr-
BEHHOE, MpsSHOE, YPUPHO-MACINIHOE, IeKopaTuBHOE pacTernue [5]. Ha JIbI-
cOif rope Mpou3pacTaeT B COCHOBBIX M CMEIIAHHBIX Jecax. CocTossHMUE Mo-
MYJISIUN HE N3y4YCHO.

Oxytropis uralensis (L.) DC. (cemeiictBo Bo6oeeie — Fabaceae
Lindl.) — Octponomounuk ypansckuii. |1l kateropust peakocTu. Ys3BUMBIi
(penxuit) Bup [1]. Dumemuk Ypana. Becrpeuaercs Ha CeBepHoM, CpeHeM u
IOxHOM VYpane [3]. ['opHO-NecocTenmHol BuA. ['eMUKpUITODHUT, CTEpKHE-
KOpHEBO# monukaprnuk. Mesokcepodut. IlerpodurHo-cTennoit. JlekapcT-
BEHHOE, KOpMOBoe pacteHue [4, 5]. Ha JIbicoii rope nmpouspacTaer B COCHSI-
K€ pa3HOTPABHOM OCTETIHEHHOM, Ha OCTENHEHHBIX CKJIOHaX. YHCIEeHHOCTh
momrysirun B 2006 roxy — 2100 ocobeit, 2007 roxy — 1900. B momymsiun
peobiasaoT reHepaTHBHbIE 0CO0H, IPUCYTCTBYIOT M MOJIOZIBIE OCOOH, YTO
TOBOPHT 00 ycremHoM ee Bo3oOHoBieHHH. [lo pacTutensHOMY coolmiect-
BY, B KOTOPOM OOHTAET MOIMYJIALHS, MPOXOIAT TPOIIBI U HA HEKOTOPHIX yda-
CTKaX J00bIBAE€TCS MECTHBIM HACEelICHHEM CEJICHHT, T03TOMY HE3HAUUTelNb-
Hasl YacTh €ro HaXOJIUTCS Ha 1 CTaauy aHTPOIIOTeHHOW TpaHCc(OPMALUH 110
JI0JIe Y4acTHsi CHHAHTPOIIHBIX BHJOB. Ha cocTossHUM momyJssiuny 3T (ak-
TOpBI HE CKa3bIBAIOTCS OTpHLATENbHO. [IpU3HaKy aerpagannyl MOIMyJISIHA
OTCYTCTBYIOT. MepOIpUATHII 10 COXPAaHEHHIO MO HE TpebyeTcs.

Buowi, 6xodawue 6 nepeuens 006veKmos HCUBOMHO20 U PACHIUMENb-

HO20 MUPA, HYACOAIOUWUXCA 8 0CODOM BHUMANHUYU K UX COCHIOAHUIO 8 HPU-
pPOoOHoU cpede (npunoscenue k Kpacnou kuuee [lepmckoeo kpas, 2008).

Astragalus cornutus Pall. (cemeiictBo BoGosrie — Fabaceae Lindl.)
— acTparajl poromiofHsli. BocrouHoeBponeicko-ka3aXxCTaHCKUN CTEMHON
Bua. Me3okcepodur. Hanodanepodurt, nonykycrapauk. Cremnoit [4]. Ha
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JIplcoii Tope MpOoM3pacTaeT Ha OCTEMHEHHBIX CKJIOHAX, 3aXOAWUT B OCTEIl-
HEHHbIE pa3pexeHHbIe COCHOBBIE Jeca. COCTOsHUE MOMYJIALUN HE H3YUYeHO.

Centaurea sibirica L. (cemeiictBo Actposbie (CI0XHOIBETHBIE) —
Asteraceae Dumort. (Compositae Giseke)) — Bacunex cubupckuii. Ypanib-
cKo-3amagHocHOupcknii ecocrenHor Bun. Kcepomesodut. I'emukpumro-
¢ut, crepkHEKOpHEeBOIl nonukapnuk. CkalbHO-TIeTpopUTHO-CTEHOM. Me-
JIOHOCHOE, JeKopaTuBHOe pactenue [4]. Ha JIpicoit rope mpouspactaer Ha
OCTEITHEHHBIX CKJIOHAX, 3aXOJUT B OCTEIIHEHHBIE COCHOBHIE Jeca. CocTos-
HHE TNOMYJIALUH HE U3YICHO.

Cerasus fruticosa Pall. (cemeiictBo Po3oBbie wnu Po3oiseTHbie —
Rosaceae Juss.) — BumHs KycTapHUKOBas. EBporeiicko-3amaHoa3naTcKuit
necocrenHol U cremHod Bua. Kcepomesodur. Hanodanepodur, npsimo-
crostanit Kycrapauk. CrenHoii. [InmeBoe, Me10OHOCHOE, IEKOPaTUBHOE pac-
tenue [4, 5]. Ha JIbicoii rope mpou3pactaeT B OCTEMHEHHBIX COCHOBBIX M
cMenIaHHbIX Jiecax. COCTOSHHE TOMYJISIUN HE H3YUCHO.

Ha Teppuropuy nmamsTHHKA MPHUPOABI pOM3pacTaeT 1 BUJ, BXOIS-
it B Kpacayto kaury Poccuiickoit @enepannu (2008), 4 Buga — B Kpac-
Hyto kaury Ilepmckoro kpas (2008), u 3 Buga — nepeyeHb 0OBEKTOB KH-
BOTHOTO M PAaCTUTEIHHOTO MHPA, HYKJAIOLIIUXCS B 0COOOM BHUMaHUH K HX
COCTOSIHUIO B MPUPOAHOH cpene (mpunoxkenue K Kpacnoit kaure Ilepmcko-
ro kpas, 2008). M3ydeHo cocTossHAE MOMYIANNN IBYX BUIOB. TeppuTopus
obcnenoBana Ha 80%, MOATOMY BO3MOXHO HAaXOXIACHHE M JPYTUX OXpa-
HSEMBIX BUJIOB.

Hapymienuii npupo100XpaHHOro cTaryca JIaHJapTHOrO NaMsATHH-
Ka pupoabl «JIbicas ropa» HE 3apeTrUCTPUPOBAHO.

Bubnuozpaghuueckuii cnucox

1. Kpacnas xuura Ilepmckoro xpas. Ilepmb: Kurmkasiit mup, 2008.
256 c.

2. Kpacuas kuwra Poccuiickoii ®@enepanuu (pacTeHUs U TPHUOBI).
M.: ToBapumectBo HayuHsIx n3gannii KMK, 2008. 855 c.

3. Kpacnas xumra Cpemnero Ypama (Ceepmmockas M Ilepmckas
obmactu). Exkarepun0Oypr: M3a-8o Ypan. ya-ta, 1996. 279 c.

4. Kymuxos I1.B. Koncnexr ¢nopsr YenssOunckoit obmactu (cocy-
aucTeie pactenus). ExarepunOypr-Muacc: I'eotyp, 2005. 537 c.

5. OsecnoB C.A., Epumuk E.I'., Ko3smunsix T.B., bapanosa O.I".,
Kamenun P.B., Kosrontok H.K., Mocksuna H.B., ITy3eipeB A.H., fIronnesa
T.A. HnmocTtpupoBaHHbIl omnpenenutens pacteHuil IlepMckoro kpas.
[epmb: Kamxaeii mup, 2007. 743 c.

81



PROTECTED PLANTS EPNT «THE BALD MOUNTAIN»
(ORDINSKY DISTRICT OF THE PERM KRAI)
S.V. Balandin
Perm state national research university,
614990 Perm, street Bukireva, 15, e-mail: perm64257 @mail.ru

In the message the protected plants meeting in especially protected natural territory
«the Bald mountainy in the Ordinsky district of the Perm Krai are considered. Their character-
istic, study of a condition of populations is given.

Keywords: protected species, landscape nature sanctuary «the Bald mountainy», the
Red Data Book of the Russian Federation, the Red Data Book of the Perm Krai.
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JUHAMHUKA PACITPOCTPAHEHUSI OYAT'OB CTBOJIOBBIX
BPEJIMTEJIEN B TEPMCKOM KPAE
C.IO. bepaunckux, P.A. Cokonos
Ounnan OBY «Pocnecoszamuray - «LlenTp 3amutsl aeca [lepMmckoro kpasi»

EsxeroqHo neca MoABEpraroTcs BO3ICHCTBHIO KOMIUIEKCA HEONAronpHsATHBIX (aKTo-
POB aOHOTHYECKOro, GHOTHYECKOTO U aHTPOIIOIEHHOTO XapakTepa. B pesynbrate STHX Ipo-
LIECCOB MOXKET MPOUCXOJUTh OcNalleHie AepeBbeB U BO3HUKATh UX HOBBILICHHBIH (IIaTOIOTHU-
YecKHil) OTIajx B HacaxJeHHWH. [[peBOCTOM ¢ HaJIWYHEM IIOBBIIICHHOIO OTNaja, HO He yTpa-
THUBIIHE JKH3HECIIOCOOHOCTH U BO3MOKHOCTD BBIIIOJIHATE CBOM (DYHKIIHH, OTHOCSATCS K Hacax-
JICHUSAM C HapyLIEHHOH yCTOHYMBOCTBIO; JPEBOCTOU, B KOTOPBIX MPOLECCH! AETPaJallii JIECOB
HEeoOpaTHMBI — K YTPAaTHBIIHMM yCTOHYNBOCTD HJIM ITOTUOIINM HAaCaXKICHHSIM.

IToBpexeHue JIeCHbIX HACAKACHNH HACEKOMBIMH B TEKYIIEM TOIY SIBISICTCS JIHIH-
pyfolieil Mo 3Ha4eHUIO0 IPYNIOH IPHYUH HAPYIIEHHUS YCTOHYMBOCTH U HEYIOBIETBOPUTEIHLHO-
IO COCTOSIHHS J1ecoB. [10BpeXIeHNsI HAaCEKOMBIMH HPHBOJAT K PSITY ITOCIIEOBATEIEHBIX H3Me-
HEHUH B JIECHBIX COOOIIECTBaX, BBI3BIBAIONIMX IOTEPIO0 NMPHPOCTA, OCIa0IEHHE W HEPEenKo
H3MEHEHUe IIOPOAHOIO COCTaBa HACAKIEHUH U rubeb ApeBOCTOEB.

KiroueBble ci10Ba: APEeBOCTOM, O4ar, y4érT, OTHaM, BpeAUTENb.

ExxeromHo neca mojBepraroTcsl BO3ICHCTBHIO KOMIUIEKca Hebiaro-
MPUATHBIX (PaKTOPOB aOMOTHYECKOTO, OMOTHYECKOTO M aHTPONOTI€HHOTO
XapakTepa. B pesynpTare 3THX NPOILECCOB MOXKET MPOMCXOIUTH Ociabiie-
HHUE JEPEeBbEB U BO3HUKATH WX MOBBIIICHHBIH (TIATOJOTHYECKUH) OTMajx B
HacaxJeHuH. J[peBocToM ¢ HaNMYKMEM IOBBIMIEHHOTO OTMaja, HO He yTpa-
TUBILIHUE JKMU3HECIIOCOOHOCTh M BO3MOXKHOCTH BBITIOJIHATH CBOU (YHKIIHH,
OTHOCSTCS. K HaCaXJEHHUAM C HapyIIEHHOH yCTOWYMBOCTBIO; IPEBOCTOH, B
KOTOPBIX IIPOIIECCH JeTrpajalliy JIECOB HEOOPAaTHMBI — K yTPATHUBIINM yC-
TOWYHMBOCTH MJIN TTOTHUOIINM HACAXKICHUSIM.

[ToBpexxeHne JIECHBIX HAaCAKICHWH HACEKOMBIMH B TEKYIIEM TOIY
SIBIISIETCSI JIMUPYIOLIEH 10 3HAYEHHIO I'PYIIION NPUYMH HapyLIeHHUs YCTOM-
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YUBOCTH U HEYJOBJIETBOPUTEIILHOIO COCTOSHHS jecoB. IloBpexneHus Ha-
CEKOMBIMH IPUBOJAT K PALYy HOCIENOBATEIbHBIX U3MEHEHUH B JIECHBIX CO-
o0ImecTBax, BBI3BIBAIOMINX ITOTEPIO NMPHUPOCTA, OCIA0ICHHE W HEPEAKO H3-
MEHEHHE TIOPOTHOTO COCTaBa HACaKACHUH 1 THOENb APEBOCTOEB.

B pesynbrate mpoBen€HHOro yuéra BpeAMTENEHl B JIECHUYECTBAX
BBISIBJICHO, YTO NPEe00IaJaonMMHU OCTAIOTCsl KOpoea-TuIorpad, ycau uép-
HBIA €JIOBBIM Majblf, ycad YEpHBIA €NOBHIH, Iy0oe COCHOBBIN OONBIIOH,
ny6oen cocHOBBIM Maiblii. Hanbosee pacipocTpaHeHHBIM BHJIOM M3 CTBO-
JIOBBIX BpEIUTENEH, TTOBPEXAAIOIMINX XBOHHbBIC HACAXKICHHMS, SIBISCTCS KO-
poen-tunorpad. OOIIas Iwiomans JaHHOTO BpeauTens cocraiser 1482,6
ra (90,1% ot obmieit rromaau CTBOIOBHIX Bpeanuteneit) (Puc. 1).

.
£1500 %
3 I Ycay yépHblii
2 =0
5 % €JIOBDII MaJIbIi
21000 = o
= % . Ycay yépHbIi
= % €JIOBBIH
=
500 %g/ = Kopoea-Tunorpad
— %o

% JIy0oex cocHOBBIN
0010

2014 ron

Puc.1 CooTHOlIeHME NJIOLIA/Iel 04Ar0OB CTBOJIOBBIX IPYIII BpeauTeiei jeca 1o ux BUaam
B 2014 1.

YBenuueHue IUIONIaJ el 04aroB CTBOJIOBBIX BpEIUTENEH Jieca mpo-
m3onwio B 2002 roxy Ha 940,1 ra, ¢ 2003 roga HabrOMaeTCA MOCTETIEHHOE
CHUXXEHHE TUIOIaJel 04aroB CTBOJIOBBIX Bpeauteneit. B 2008 roay oyaros
BpenuTeneil He uncnuiaock. B 2009 rogy Obuti BHOBE OOHApY>KEHBI O4Yaru
Ha myomangy 666 ra, ¢ HapacTaHWEM IUIOMIAAeH U YncieHHocTH ux B 2009
rony Ha 24,2%. B 2011 rony oTMeU€HO CHM)KEHUE IJIOLAAEH oyaroB B pe-
3ynbTaTe MPOBEACHNUS JIeCO3aIIUTHBIX MeponpusTuid. B 2012 roxgy otmeueH
pocT Iouaei oyaroB CTBOJIOBBIX Bpenutened Ha 60,6 %. K konny 2014
roJia pocT IIOImaje o4aroB Kopoeaa-tunorpada cocrasui 24,6%, c yde-
TOM IOBEJICHHBIX PYOOK, 110 OTHOIICHUIO K Mpensiaymemy roxay (Puc. 2).
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Puc. 2 ILomaan 04aroB MaccoBOro pasMHoOKeHHUsI CTBOJIOBBIXBpeIHTe 1€l  J1eca B Haca-
#aenusx Ilepmckoro kpas 3a 10 aer

Ha nayano 2013 rozsa odaru CTBOJIOBBIX BpEAUTENEH B JIECHBIX HACAKIICHH-
SIX Kpasl TICTIIINCH Ha o0mel moormamy 1247,2 ra. [Tnormaas BHOBb BOSHHKIINX OYa-
TOB BpeauTeNeii yeca cocrawia 8979 ra (70,9 %). Ilnomiaas 04aroB CTBOJIOBBIX
BpEIUTENIEH Jieca B OTYETHOM IOy BbIpocia Ha 24,2%, 3a c4eT CBOEBPEMEHHOIO
MIPOBEACHUS CAaHUTAPHO-03I0OPOBUTENBHBIX MEPOIPUATHIH IIIOMAAh 04aroB
cokparuiach Ha 27,1% u coctaBuiia Ha Hayano 2014 roga 1646 ra.

[Tomaas BHOBb BO3HUKIIMX OYaroB Kopoena-Turorpagda cocraBuia
832,6 ra, u3 HUX B YacTHHCKOM JIeCHHYeCTBE 0OpazoBaimch 4 odara o0-
el mwiomaneto 112 ra, B necax OKTSAOPHCKOTO JIECHUUECTBA BO3HUKIIU 8
odaroB, obmei mromanpo 342,3ra. K 2014 odarm kopoema-tumorpada
3aHMMaroT Twiomank 302,7ra HacaxkneHuil. B pe3ynpTaTe mpoBeneHus ca-
HUTApPHO-03[JOPOBUTEIFHBIX MEPONPHUATHH 00IIas IOk 09aroB Kopoe-
na-tunorpada cokparwiack Ha 305,7 ra. Ouaru kopoema oOpa3oBajKch B
HacaxaeHusix KyenumHckoro jecHuyecTBa Ha miom@aau 97,1, B KOTOPBIX
OBLIM TMPOBEJICHBI CIUIONIHBIE CAHWTApHBIE pyOKH Ha muomanu 64,4 ra. B
Jecax YHHCKOTO JICCHUYECTBA BBISIBIICHBI OYard Kopoeda - THmorpada Ha
wromaan 96 ra. Hambonpimme ruromaan ogaroB Kkopoega-tumorpagda Haxo-
JsTcs Ha Teppuropun Balickoro necHudectBa - 529 rekrapos. B Becnsn-
CKOM JISCHHYECTBE B 3apeructpupoBanHoM odare 2011 roma depHOTrO CO-
CHOBOTO ycaya mpoBeaeHa B 2013 romy cmioimHas caHuTapHas pyOka Ha
wiomaan 31,6 ra. JlecomaTonorn4ecKuMu OOCIICTOBAHUSIMHU BBISBICHEI
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BHOBb OYaru Jy0oeJa COCHOBOTO MAJIOTO B JIECHBIX HacakaeHusx Kocuu-
ckoro 1 YaiKkoBCKOTO JIECHUYECTB, COOTBETCTBEHHO Ha 11,7 u 12 rekrapax.
B macaxnenmsax Kynrypckoro jecHumuectB Ha 25,5 ra u OKTSIOpbCKOTO
necHuyecTBa Ha 12,5 ra oOHapyXeHbl O4aru ycada YepHOIO €JIOBOTO CO
ciaboii creneHpro yebrxanus [1].

B 2013 rony BHOBb OOHapy»EHBI O4aru CTBOJIOBBIX BpeIOUTENCH Ha
wromanu 897,9 ra, B Tom uncie 832,6ra — kopoexa-turorpada. CreneHp
TIOBPEXJICHUSI B OYarax CTBOJIOBBIX BpeAUTENCH MPEUMYILECTBEHHO ciiabas
1 CpeIHSA.

Ouaru CTBOJIOBBIX BpeIuTeNel: Kopoena-Tunorpada, ycada 4epHOTO
€II0BOTO, JTy0oea COCHOBOTO OOJNBIIOTO HaxoAsATCs B (a3ze HapacTaHHA
YHUCIIEHHOCTH, JIy0oeja COCHOBOTO MaJIOT0, ycada YEpHOTo eJI0BOr0 Majloro
HaxomATcs B (a3e HApPAaCTaHWUS YHACICHHOCTH U COOCTBEHHO BCITBIIIKH, KO-
poena-mecT3yo4yaroro — B pa3e He3HAYUTEIILHOTO YBEJITMUCHHUS YUCICHHO-
ctu. CTBOJIOBBIC BPEAUTENN, B OCHOBHOM, TOBPEKIAIOT €JIb U COCHY.

B 2015 roay mpowusonuio aanpHeiliee yBeIUYeHUE TUIOMAACH aeii-
CTBYIOIINX OYaroB BpeAWTENEH, a TakKe BO3SHHUKHOBCHHE HOBBIX OYaroB
Kopoena-tunorpada B HacaXICHHUIX, NpoiaeHHbIX mokapamu 2010 r. u
MOCTICTYIOIUX TOMIOB; a TaKXKe JIECOB, MOCTPAAABIINX OT BO3ICUCTBUSL
CHJIBHBIX M yparaHHBIX BETPOB MPOIUIBIX JIET.

[IpenmymectBenHO Jeca [lepMckoro Kpas B o9arax IMOBPEKICHEI
CTBOJIOBBIMM BpPEIUTEISIMU B cpenHel ctemeHu 619 ra, 4yro cocraBiseT
37,6% ot oOrmeili mIomanay CTBOJIOBEIX Bpexuteneii. Ouaru co ciaaboi cre-
NIEHBI0 MOBpEXAeHUs 3aHUMAIoT 33,2 %, ¢ CHIIBHON CTENEeHBIO MOBpPEeXKie-
Hus 3aanMaroT 481,1 ra (29,2 %).

HaunbonpIryo mOBpeXA€HHOCTh IPEBOCTOI0 B OYarax HaAHOCHT Jes-
TEJIFHOCTh Kopoena-Turorpada, B ciaboil cremenn mnospexneHo 30,2%
JPEBOCTOSI, CPEAHIOI CTENEHb MOBPEXKACHUS HacaxaeHuid uMmerT 38,9%
mouaay, B CUIbHOM creneHu noBpexaeHsl 30,9% nHacaxnenui. [loBpex-
JIeHbl B CHJIBHOW cTemeHu 3,9ra kopoemom-mecTu3yOdareiM, 21,3 ra yca-
YOM 4EPHBIM €JOBBIM MasIbIM, 31,6 ra - ycauom 4€pHBIM COCHOBBIM.

CBOEBpEMEHHEIE JIECOMATOIOTHICCKIE 00CIeIOBAHUS U HA3HAYCHUS
CaHUTAPHO-030POBUTEIBHBIX MEPONPHUATHI MO3BONAT CHU3UTH IUIONIAAN
0YaroB CTBOJIOBBIX BPEIUTEIICH.

bubnuozpaguueckuii cnucox
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DYNAMICS OF DISTRIBUTION CENTERS STEM PESTS IN THE PERM REGION
Sokolov R.A., Berdinskih S.J.

Forests annually exposed complex of unfavorable factors abiotic , biotic and anthro-
pogenic. As a result of these processes may be weakening trees and emerge their increased
(abnormal ) Mortality in the plantation . Stands with the presence of high- perishing , but have
not lost their viability and ability to perform their functions , refer to the plantations with viola-
tion shennoy resistant ; stands , in which the processes of forest degradation are irreversible -
lost to resistance or dead plantings tions .

Insect damage to forest plantations in the current year , is the leading group by value
causes loss of stability and the poor state of the forests. Damage by insects to produce a series
of successive changes in forest communities , causing loss of growth , weakening and often
change the species composition of plants and death stands.

Keywords: tree stand, center, accounting, losses that, pest.
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9HAONAPA3UTBI MEJIKUX MJUIEKOIIMTAIOIIINUX 3AITOBEI-
HHUKA «BACEI'N»
E.O.Bboukapesa

Ilepmckuil rocyjapCTBEHHBIN HallMUOHAJIBHBIN UCCIIE10BATEIBCKUM YHUBED-
cutet, 614990, r.Ilepms, yn.bykupesa, 15,
e-mail: katya93bochkareva93@gmail.com
Hayunwuii pykosooumens - cmapwiuii npenodasameis Akumos B.A.
0606LLICH]>I CBCICHUA 10 OCHOBHBIM IpynmnaM 3HAOMNApasUuTOB MEJIKUX MIICKOIIUTAK0-
mux 3anoBeanuka «bacern». IIpencraBnena quHaMHKa W3MEHEHUS 3apakKEHHOCTH dHAONapa-

3UTaMH.
KitoueBbie ciioBa: Menkue MJICKOIIUTAIOMINE, SHA0NMAPA3UThI; 3alI0BEAHUK «bacermny.

IMapasutusm - siBJICHHE, MPEACTABIIIONICE OHY U3 (OPM MEKBHIO-
BBIX OTHOIIeHMH. [lapa3suTel HMEIOT pa3HOOOPa3HbIE 3KOJIOTMYECKHE CBSI3U
U SBIIIIOTCS CYIIECTBEHHBIM (DaKTOPOM B PETYIISIIIUK YUCICHHOCTH TOMYJIS-
IIUH XO035€EB.

DHJ0Mapa3uThl — OPraHU3MBbI, MapPa3UTHUPYIONIUE B PAa3IHYHBIX Op-
raHax "M TKaHAX >KMBOTHBIX M UeJIOBEKA.

VYyeT MeIKUX MJIICKOIIATAIONINX B 3amoBeaHuke «bacerny Beics B 44
OMoTONax, KOTOPBIE PACIIONIOKEHBI B 3 BEPTHUKAIBHBIX IOSCAaX: TOPHO-
JIECHOM, TIOATOJIBIIOBOM, TOPHO-TYHAPOBOM. Beero 0buto otioBieHo 10556
MEJIKUX MJIEKOIUTAIOMINX, KOTOPbIE OTHOCATCS K 22 BuAaMm 7 ceMeicTB 3
OTPAIOB.
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3a Bech yUeTHBIN mepuoa B 3amoBenHuke «bacerm» Opu10 oTpadora-
HO 1366 kaHaBko-cyTok. Haumbosbiiee uuciio 6buto oTpaborano — 1981,
1983, 1984, 2008,2014. Haumensimee — 1993, 1999, 2002, 2006. Taxxe
obu10 oTpaboraHo 47627 noBymiko-cyTok. Haumbombmiee umcino — 1983,
1984, 1985. C 1987 mo 2007 MHOTHE JTMHUH JIOBYIIECK HE BHICTABIISIINCE.

HermonHble TeTEBMHHTOIOTHYECKHE BCKPBITHS HACEKOMOSIHBIX, IPBI-
3YHOB, XUIIHBIX TNPOBOAMWIUCE B 3amoBeaHuke B 1981-2014 r.  Ortnos-
neHo 6but0 10556 ocobu Menkux MiekonuTaronmx. M3 uux 4892 (46,34%)
0co0M — 3TO MPEACTaBUTEIU TPBI3YHOB, 5650 (53,53%) ocobeit — Haceko-
Mosausle u 14 (0,13%) ocobeit — XUIIHBIE.

W3 Hux 3apakeHO sHAOMapasutamu Obuto 488 3BepbKa, YTO COCTa-
Buwio 4,61%. Cpenu OTIOBIEHHBIX MEJIKUX MJICKOMHUTAIOIUX OIS
HACEKOMOSITHBIX coctaBmia 53,53% - 420, rpemynoB — 46,34% - 67,
xumHbIX — 0,13% - 1 (puc.1)

W He 33pakeHsl
3HA0N3PasUTaMK

B rpbisyHbl

H3CEKOMOR/OHbIE
\_0,01

B xuwHeIe

Puc.1 3apaeHHOCTh MeJIKMX MJIEKOIIMTAIOLIMX JHI0NapasuTaMu, %o

Ponp HacexkoMOsmHBIX Kak Hocureneld sHpomapasutoB (13,7%)
CYIIIECTBEHHA HWXXE, YeM y Tphi3YHOB (86,1% 3apa’keHHBIX OT YHUCIA BCEX
OTJIOBJICHHBIX). Takue BBHICOKHE MOKA3aTEeIH y TPHI3YHOB CBS3aHBI CO CIie-
uudukoi nutanus. ['prI3yHBI B OCHOBHOM MUTAIOTCS PACTUTEIHHON MHILIEH,
Ha KOTOPOW BO3MOYKHO OBUTH JTMUMHKH YHAOMAPA3UTOB.

Ha ocHOoBaHMM HEMOJHBIX TEIBMHHTOJIOTHYECKUX BCKpBITHIA 10556
MEJIKMX MJICKOIUTAIONIUX YCTAHOBJICHO, YTO BBISBICHHAs mMapasuTodayHa
npencrasicHa 2 knaccamu renbMUHTOB (Cestoda m Nematoda), 1 oTpsioom
npocreiitux (Coccidiida). [To 3KCTeHCHBHOCTH MHBA3WH, TUIOCKUE YEPBHU U
KOKIIU/IMU BCTPEYAIHCH Yallle, YeM Kpyriible 4epBu. [I1ockumu nmapasuramu
3apaxeHo 230 ocobeit, kpyrabimu — 43, kokuausaMu — 228. Taxoke Hano
OTMETHUTH, YTO BCTPEUAIUCH HEKHE MMapa3uThl, KOTOPHIC HICHTU(UIIMPOBATh
HE yaanocs (puc.2).
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M nnhockue
M Kpyrabie
KOKLMAUK

W N3pasuTbl

Puc.2 CooTHoleHHEe OCHOBHBIX IPYIN HI0NAPA3UTOB, BHISIBJCHHBIX Y MEJKHX MJIEKO-
NUTAIKX B 3anoBeannke «bacerm» 3a 1981 — 2014 rr., B %

Bornpmie Bcero Memknx MIICKOTIATAIOIINX, 3apaKeHHBIX HIOMApa3H-
TaMH, OBUIO OTJIOBJIEHO B ropHO-IlecHOM nosice (60,0%). B moaroipmoBoM
mosice JIONs 3BEPHKOB-HOCHUTENEH CyliecTBeHHO MeHblie (24,4%), yeMm B
ropHo-iecHoM. CaMblil HU3KHUl TPOIIEHT 3apa)KCHHOCTHU BBISBIICH B TOPHO-
TyHIpoBoM mosce (15,6%)

DT0 MOXXHO OOBSACHHTH TEM, YTO 3apaKCHHC SHJOMApa3HTaMH Xa-
pakTepHO Al 6o0jiee YBIAKHCHHBIX YYAaCTKOB, TaK KaK YKU3HCHHBIA ITHKII
OCHOBHBIX TPYIII MMapa3UTHUYCCKUX YePBEH - [IECTOM, HEMATO/] CBS3aH C BO-
o u OeCTIO3BOHOYHBIMH JKUBOTHBIMH, OOWTAIONIMMH B ITHUX YCJIOBHUSX.
Takue ycmoBust Oonee XapaKTepHBI UII TOPHO-JIECHOTO MOsCa, TAE, KpoMe
TOTO, BEICTABJISIOCH OOJBIINE BCETO JIMHUH JIOBYIICK W ITOJIOBHHA BCEX Ka-
HaBOK.

HaubomnpImmast 1o METKUX MIICKOITUTAFOIINX, TOPaKEHHBIX YHIOMA-
pasuTaMu, HaOIOgaeTCsd B OMOTOMAX PAIOM C JKHIBIMU MOCTPOMKAMHU WIIH
CaMHMX JKWIIBIX TIOCTPOIiKax, Ha BBIpyOKax, B JYTOBBIX M JIECHBIX OMOTOIAX,
PACIOJIOXKEHHBIX HE JAJICKO OT KHJIBIX MOCTPOCK, U B 6I/IOTOHaX, e Hau-
0oJiee BBICOKA PEKpPEAIIOHHAS U XO3SHCTBEHHAS S TEIbHOCTD.

Haumenninas J0JIsI — JICCHBIC 6I/IOTOHI)I, PA3JINYHBIC THUIIBI TYHAP U
KaMEHHUCTBIX POCCHITICH.
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Puc.4 JlnHaMnka OTHOCHTEILHONH YHCIEHHOCTH MEJTKHX MJIEKOMUTAIOLINX, I0JIH HOCHTe-
Jiel 1O JAaHHBIM y4YeTa JIOBYLIEeK

AHanu3upys I3MCHEHUE 3apaKCHHOCTH MEJKUX MIICKOTIHTAIOIINX B
3alOBETHUKE, OTJIOBJICHHBIX KaHABKAMH, MOXHO OTMETHTH Cledyiou)io
ocobenHocms — YBEIUYCHHUE JOJMH 3apaKCHHOCTH HPUXOIHUTCS HA TOIBI
MHMHHUMAJIbHOM YHCIEHHOCTH OTJIOBJACHHBIX MEJIKHX MIIEKOIMTAIOIIUX -
1982, 1985, 2002, 2007, 2012rr. B roapl MakCHMalbHOM YHCICHHOCTH
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MEIIKMX MJICKONIUTAIOMINX IPOIEHT 3apakeHHBIX OCOOEH CyIIECTBEHHO
cHmkaetca. Kpome toro, B 1993 u 1996 rogax B yueTHbIE KaHaBKH HE I10-
TaJIach HA OJHA 3apaskeHHas 0coOb (puc.3).

Jis TeX 3BepbKOB, KOTOPBIE OBUIH IMOWMAaHBI C TIOMOIIBIO JIMHUN JT0-
BYIIEK, B OTJCIbHBIC OBl MAKCUMAIBHBIA MPOIEHT 3apa’kCHHBIX 0COo0ei
MPUXOIUICS €Il M Ha TOAbl MaKCHMAJIbHOH WM BBICOKOM UHCICHHOCTH
(2001, 2010, 2012. 2014rr.) (puc.4).

CHmKXeHue 4ncia 3apakeHHBIX MEJIKUX MIICKONUTAIOIUX CBSI3aHbI C
MPUPOIAHBIMU YCIOBUSIMU. CIUIIKOM BBICOKHE M HM3KHE TEMIIEPaTypBhl,
HU3Kasl BIaXXHOCTh SBJISIFOTCSI HEONAronpHATHBIMM JJIsL Pa3BUTHS TEIIbMHUH-
TOB.

JUis 3apakeHHBIX HSHIOMApa3sUTaMU 3BEPHKOB, MOWMAHHBIX M JIO-
BYIIKaMH, ¥ KaHaBKaMH — OTMEYAeTCsl POCT MOKa3aTeNel 3apakKeHHOCTH B
LIEJIOM 10 3armoBenHUKY. OCOOCHHO CYIIeCTBEHHBIH poCT B mociemnue 15
set — HaunHast ¢ 2001r. Bo3MOXHO, 3TO CBA3aHO € TEM, YTO C 3TOr0 roAa
tepputopus ['TI3 «bacerm» cTana MCHONB30BATHCS B PEKPEAOHHBIX IIE-
JISIX, TTIAaBHBIM 00pa30M JUIsl 3KOJIOTHYECKOTO MPOCBEICHHUS.
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BOCCTAHOBJIEHHUE JIECOB KEPKEHCKOI'O 3AIIOBEJHUKA
MHOCJIE TOXKAPOB 2010 T.
H.I. Kageros', M.A. Acraxosa’, C.Il. YpGanaBuayte®
! MockoBckuit rocyaapcTBeHHbIH yHUBEpcuTeT uMeHn M.B. JlomoHOCOBa,
119992, Mocksa, Jleaunckue ropsi, €-mail: biogeonk@mail.ru
2QrY o OCYIapCTBCHHBIN MPUPOIHBIN OHOC(EPHBII 3aroBeHHK «KepyKeHCKHUii,
603001, Hwxuuit Hosropon, yi. PoxnectBenckas, 1. 23, oduc 6-8,
e-mail: spurban@mail.ru

B pabore paccMaTpHBarOTCs BOIIPOCHI BOCCTAHOBIICHHS JIECOB B YCJIOBHSX 3aIIOBEIHO-
TO pexHuMa mocie katacrpodudeckux moxapos 2010 r. B cBs3u ¢ cI0xKHOI HCTOpHEH aHTpO-
TIOr€HHOTO BO3ACHCTBUS U NIEPHOJHICCKUM BOSHHKHOBEHHEM ITOJOOHBIX N0’KapOB B MPOILIOM
MPOBOAMMBIA MOHHTOPHMHI XOJa CYKIECCHM INpelcTaBisieT ocoOblii mHTepec. IIpuBoasrcs
(haxTHUECKHE NaHHBIE 10 BOCCTAHOBIICHHIO SIPYCOB COOOLIECTB B 3aBHCHMOCTH OT THIIA MOXKa-
pa M UX IPUYPOYEHHOCTH B perbede.

KiroueBble ciioBa: JI€CHO MoXkap, MMPOreHHask CyKLECCusi, CTPYKTypa cooOlIecTBa.

Exxeromno Ha Tepputopuu Poccun (QuKCHpYIOTCS JIeCHBIE TOXKaphI
Ha IUIOLAM HECKOJBKUX IECATKOB THICSY I'eKTap, a MOCIEeNoXapHoe BOC-
CTaHOBJICHHUE SBISAETCS OJHUM M3 OCHOBHBIX 3JIEMEHTOB IPUPOAHON JHHA-
MuKu coobmiectB. KepykeHckuil 3amoBeHUK pacroyioskeH B Hipkeropon-
CKOM 3aBOJDKBE B IIpejeiaX MOJIO0CH IIHPOKOIMCTBEHHO-XBOHHBIX JIECOB H,
B CHJIy CBOETo (PM3HMKO-Teorpa)uuecKoro MOJOKEHHUs, SBISIETCS TEPPHUTO-
pHell ¢ BBICOKHM KJIACCOM TOPHMOCTH JIECOB. 3/1€Ch NPEICTABICHBI HEMO-
palbHBIE, CMEIIaHHBIe W HanbOoliee NpeIpacIoIOKEHHBIE K BO3TOPaHUIO
OopeanbHBIC Jieca (aOCOMIOTHO MpeodIamaloT COCHOBEIE). HepannoHnansHOE
BE€/ICHHE JIECHOTO XO03MHCTBA B MPOIIJIOM HMPHUBEJIO K NEPHOANIECKOMY BO3-
HUKHOBEHHUIO KaTaCTPO(PUUECKHX MOXKaPOB B 3aCYIIIMBbIE TOJBI C TPE/IIe-
CTBYIOIIMMH MaJIOCHE)KHBIMH 3UMaMH. 3aBOJDKbE IOABEPKEHO BO3HUKHO-
BEHHUIO NMOJOOHBIX MEPUOANYECKHUX MMOXKapOB €O BTOPOH MONOBUHBI XIX
Beka. Iloxkapsl crOCOOCTBYIOT NOCTOSIHHOM CMEHE pPacCTHTENbHBIX CO00-
IIECTB, B XOJA€ KOTOPOH HAOIIOAAeTCsl MOCTOSHHOE HM3MEHEHHE KaK HX
CTPYKTYpBI, TaK ¥ BUJJOBOTO COCTaBa.

C MOMEHTa OpraHM3alliy 3alOBEHMKA, MEpPBbIe 3HAYUTEIHHBIC 10
IUTOINAAM JIeCHBIe moXxaphl B Hipkeropoackom 3aBOiDKbe MMENTH MECTO B
2010 r. Vimu 6b110 O0XBadeHO Oosiee MOJOBUHBI TEPPUTOPUH 3aIIOBETHHKA,
IIPOIIeHHBIE OTHEM Y4aCTKU MPUYPOUEHBI K €€ BOCTOKY U I0ro-BOCTOKY [1].

IMTocne noxapa 2010 r. BoccTaHOBJIEHHWE PACTUTEIBHBIX COOOIIECTB
3aIl0BE/IHUKA BIIEPBBIE NMPOMCXOANT Oe3 BMelaTesbCcTBa 4ejoBeka. PaHee,

© Kaneros H.T'., AcraxoBa M.A., Ypb6aunasuuyte C.I1., 2015
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mocye moxkapoB 1972 r., Ha Gorpmieit yacTu OyIymiero 3alOBETHHUKA CTO-
PEBIIMI Jiec BBIBO3HIICS M IMPOBOAMINCH IIOCAJKH COCHBI, KOTOPBIC HE BCeE-
raa Opumn ycnenrHsl. Tak, KepxeHCKHH 3al0BEIHUK SIBISIETCS] HATIISTHBIM
MIPUMEPOM IJIs M3YUEHHS CYKIIECCHOHHBIX IPOIIECCOB HA B Pa3JIMYHON CTe-
MICHN aHTPOIOT€HHO TPaHC(HOPMHUPOBAHHBIX TEPPUTOPHAX B YCIOBHUSX 3a-
MOBEAHOTO PEeXHMa. AKTyalbHOCTh MCCIICIOBAHUS BEJIHKA HE TOJBKO IS
3aIl0BE/IHUKA, HO U JUIS APYTHX 0CO00 OXPaHSIEMBIX NMPHUPOAHBIX TEPPUTO-
pHii, B cBeTe IPOOJIEeMbl COXPAaHEHHUS IIEHOTHUECKOTO pa3HOOOpasust U yc-
TOWYHMBOCTH COOOILECTB.

JUis n3ydeHust uX NMOCIEACTBUI U X0a BOCCTAHOBJICHUS PACTUTEb-
HOTO MOKPOBA B YCIOBUSX 3amoBefHOro pexxuma B 2011 r. B nieHTpanbHON
YacTH 3aI0BEAHUKA ObLI 3aJ10%KeH reo0oTaHndecKuid npoduiab. OH cOCTOUT
n3 11 OCHOBHBIX NMOCTOSHHBIX MPOOHBIX IUIOIIAJIOK M 8 MPOMEXYTOYHBIX.
[MomMumo HEX Ha poduIe 3aJ0KEHBI 8 TOMOIHUTENBHBIX TPOOHBIX TUIONIA-
nok. ITo nuHMN npoduiis MOXHO BHIETH Pa3HBIC IO CBOEMY M3HAYAIBHOMY
COCTaBY M CTPYKTYpE JIECHBIE (DUTOLIEHO3BI C Pa3HOI CTEIEHbIO HapylICH-
HOCTH W 3aTPOHYTHIE pPa3sHBIMH THIIAMH MOXXapOB — BEPXOBBIC, HU3OBBHIE,
BHyTpHnouBeHHbIE [2]. Cam mpoduis MMeeT MPOTHKEHHOCTH C CEBEpO-
BOCTOKA Ha Oro-3amaj okojio 4,5 KM M IpecTaBisieT co0ol deperoBaHue
XapaKTepHBIX AJIsl 3aroBeAHNKa (GopM penbeda — MecyaHblX IPUB U HOHH-
xKeHUi Mexay HumH. ITnomanku 1 u 6 HaxoxsTcs Ha TpuBax, 4 U 5 — Ha
CKJIOHaX I'puB, 3 — Ha BBINOJIOKEHHOM 3a00JI0U€HHON HOBEPXHOCTH, BCE
OCTaJbHbIE — B MOHMKEHUAX. OMUCAHUS TUIOMAA0K TPOBOIMINCE JIETOM Ha
npotspkeHnH TaTH et (¢ 2011 mo 2015 rr.). B 2011 r. omucanus Obuti
chenanbl B cepenune uwous, B 2012 r. — B Hauyane aBrycra, B 2013 r. — B
KOHIIE HIOJISl — Havane aBrycrta, B 2014 r. — B Hauane aBrycra, B 2015 1. — B
KOHIE Htoist. OnucaHust NpOBOAWIUCH 110 CTaHIAPTHON MeToauke [3, 4].

ITo 0600mEHHBIM pe3ysbTaTaM BBISBICHA TEHJCHIUS O W3MEHe-
HUIO CTPYKTYPBI M COCTaBa Ha MOCTIIMPOTEHHBIX IUIOMIA/ISX.

Ha Goubiieit yactu npoiiieHHOW OrHEM TEPPUTOPHH JPEBOCTOM I10-
rub B nepBbIil ke roj. B cocraB apeBocTos Ha BCeX IUIOLIAKAX 38 UCKIIIO-
YeHHEM JEBITOM BXOAAT (BXxoawiH) 3 BUIa — cOCHA OOBIKHOBEHHas, Oepé3a
mymucras u 6epéza boponasuatas. Ha neBsaroit miomaznke B 2011 r. otme-
YeHbI J1B€ XKMBbIe OCHHBL. C KaXKABIM T'OJIOM YBEITHYHBAJIOCh OTMHUpPAHHUE U
MOCTIeTyIONTUil BRIMaz ApeBocTos. IIpu 3ToM BhIaneHue O6epés3 mpoxoanio
HECKOJIBKO OBICTpEE, YeM COCEH, UTO, BEPOSTHO, CBSA3aHO ¢ Ooublieil moxa-
poycToitunBOCTRIO COCHBI. B 2015 1. OBUT OTMEYEH MacCOBBIN BBIBAI Jpe-
BOCTOS: Ha OOJBIIMHCTBE IUIOIMIAAOK MPAKTHYECKH HE OCTAJOCh CTOSIIMX
CyXHMX OTMEpIINX AepeBbeB. B 1enoM npomib MmokaspBaeT TEHICHIUIO K
MIOJTHOMY OTMHPAHHIO CTaporo ApeBOCTOsI U 00pa3oBaHUIO HOBOT'O, 3a HC-
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KITIOYCHNEM HECKOJBKUX YYaCTKOB, MPUYPOUYCHHBIX K CKIOHAM TPWB WIIH
CPaBHUTENHHO 3a00I0YEHHBIX YYACTKOB.

CocTtaB moapocTa B TeUEHHE BCEX JIET OCTAETCS IMTOCTOSTHHBIM — B
HEM OTMEUYCHBI T€ € BHIBI, YTO W B BBDKHBIIEM JIPEBOCTOE (MBa KO3BS
YUHTBIBaJach B cocraBe mojiecka). [lpmaém x 2015 r. Bce yeTbipe BHIBI
ObUTH OTMEUYEHBI TPAaKTHUECKH Ha BCEX IUIOIMAAKAX. 3aMETHBIM H3MEHECHH-
SIM TIOZIBEPIIIOCH MPOEKTHUBHOE MOKPBITHE MOApocTa. B mepBblii roa mocne
moJkapa ITOT MOKa3aTeslb ObUT He3HAUYUTENBHBIM (He Oonee 30%), oHako, B
MOCNIEAYIONINE TOJIbl OTMEYANIOCh €ro HelpepbhiBHOE yBenuuenue (1o 85%
Ha OT/ENBHBIX ILUIOIA/AKaX). [IpakTH4ecKy Be3ae OCHOBY €ro COCTaBIISIOT
BU/IbI Oepé3 Kak CEMEHHOT0. TaK U IMOPOCIIEBOr0 npoucxoxaenus. Ha 5 rox
TocJie moXkapa OTAeIbHbIE TOPOCIeBble OepPE3BI JOCTUIIH BBICOTHI M. Poiib
COCHBI B TIOJJpOCTE OOJIBIIIE HA Y9aCTKaX, IPUYPOUCHHBIX K BEpIINHAM T'PHUB.
OTMeTHM, 9YTO BOCCTAHOBJICHHUE (COCTaB M MHTEHCHBHOCTH POCTA) IMOIPOCTa
BO MHOTOM 3aBHCHUT OT THIIA TI0Kapa U B HECKOJIBKO MEHBIICH CTENICHHA — OT
MPUYPOYCHHOCTH yYacTka K (opMaMm Mme3openbeda (TpUBe WIH MOHMKE-
HUIO).

3a mepBbIe IMOCKe TOXKAapHBIE TOABI YUCIO BHIOB IMOJIeCKa Ha MPO-
¢ure B nenoMm Bo3pociio ¢ 5 mo 8. KycTapHUKH OTCYTCTBYIOT TOJBKO Ha
IUTOLIAIKE PACIONIOKEHHOHW Ha cdarHoBoM Oosote. Ha msaTelil roa HaOu0-
JICHUI IPOEKTUBHOE MOKPBITHE MOiJiecka cocTaBisieT oT 2% 10 10%. Oc-
HOBY €I0 Ha MOBBIIICHUAX COCTABJIICT PAKUTHHUK pyCCKI/Iﬁ BEreTaTuBHOI'O
MIPOUCXOXKACHHS (pacTeHHMsI, IEPEKUBIINE MOKAP 32 CUET TOJICTBIX KOPHE-
BHII[) U — PEXe — KPYIIUHA JIOMKAast, B OHIKEHUSIX — MPEUMYIICCTBEHHO
pa3iHYHbIe BUIBI UB (yIIacTas, MenelbHas, MITHTEIYUHKOBAS).

Takum 00pa3oM MBI BUIUM, 9TO OOIIas MOCJENoKapHas AMHAMHUKA
HaTpaBJIeHA Ha MOCTENICHHOEC YMCHBIIICHHIE BHIOBOTO Pa3sHOOOpas3ws M CHHU-
JKCHHE JUclia 0cOOel IPeBOCTOs, YBETUUECHIE BUAOBOTO COCTaBa MOAPOCTa
1 TIO/JIECKA, a TAKXKE IMOBBIIICHHE UX MPOSKTUBHOTO TOKPBITHS.

MHTEHCMBHOCTE BOCCTAHOBJICHUS (yBeaneHHe MMPOCKTUBHOI'O I10-
KPBITHSI U BHJIOBOW HACHIIIEHHOCTH) TPaBSIHO-KYCTApHUYKOBOTO spyca B
NepBbIe TOJBI MOCKE T0Xapa, B OTIMYHE OT MOJpPOCTa, HA0OOpOT, B He-
CKOJIBKO OOJIBIIIEH CTENIEHH 3aBHCHT OT MOJIOXKEHHUS B penbede, ueM OT THUIa
noxkapa. B cocraBe TpaBsHO-KyCTapHUYKOBOI'O sIpyca B IEPBBIM U BTOPOH
TOJIbI TIOCJE TIOXKapa OTMEYAIOTCS BUIBI-TUOHEPHI (IIaBENEK OOBIKHOBEH-
HBIH, OYKaIlHUK WM Jp.), a TaKKe BHIBI, CIIOCOOHBIE NMEpPEKUBATH II0XKap,
Onaromaps MOIIHBIM KOpHEBHMIAM (Bepeck, OpyCHHKA, TOJOKHsHKaA). Oc-
HOBHBIMH JIOMUHAHTaMH BBICTYIIAIOT BEHHUK Ha3eMHBIH, OPIISK, OpYCHHKa,
MoJuHUs Tony6as. K msitoMy roxy HaOIIIOAEeHHH Ha psijie ChIPBIX YYacTKOB
chopMupOBaINCh cOO0IIECTBa ¢ MPpeodIagaHieM TPOCTHUKA WM ITYIIHUIIBI
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BJIarajguiiHoW. Posib MHOHEPHBIX BHUAOB B (PUTOLIEHO3aX MaKCHMalbHA HA
TPETHIi IO/ TOCTIe MoKapa, MOCIe Yero UX MPOSKTHBHOE MOKPBITHE CHIKA-
eTcsi U Ha OOJBUIMHCTBE IUIONIAJ0K HAYMHAIOT MpeodsafaTh BUABI Xapak-
TEPHBIC CPEITHUM U MO3JHUM CTaJHUsAM CyKieccuil. Ha HeKOTOpBIX muioma-
Kax B pe3yjbTare I0KapoB MPOU30ILIA CMEHA BOJHOIO PEXUMA TI0YB, B
pe3ysbTaTe Yero yBENUYMIach JOJIS ME30TUrpoUTOB U rUrpOPUTOB B CO-
craBe coobrmiecTB. Ha mumomaakax, IpuypOYCHHBIX K TOHMKCHUSIM U CJIa00
3aTPOHYTHIX MOKAPOM, OOWIIHE MHUOHEPHBIX BUJOB JOCTATOYHO HHU3KOE —
KOHKYPCHIIMIO JUISI HUX COCTABISIOT MO3HECYKIICCCHOHHBIC BHIBL. Kpome
TOT0, TaKWe IUIONIAJKA HMMEIOT BBICOKOE BHIOBOE pa3HooOpasme. Kpome
TOTO0, B MEPBBIC JIBA TOJIa MOCJE MOXKapa HA HEKOTOPHIX IJIOMIAKAX IMOSIB-
JISTIOTCSI aIBEHTHBHBIC BHJBI (30JI0TAPHUK KAHAJICKUH M MEIKOJCTIECTHUK
KaHaJICKHH).
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REFORESTATION IN KERZHENSKY NATURAL RESERVE AFTER FIRES OF
2010

Kadetov N.!, Astakhova M.%, Urbanavichute S.?
! Lomonosov Moscow State University,
119992, Mosocw, Leninskie Gory, e-mail: biogeonk@mail.ru
Kerzhensky State Natural Biosphere Reserve,
603001, Nizhnii Novgorod, Rozhdestvenskaya st., 23, office 6-8,
e-mail: spurban@mail.ru
The paper deals with the restoration of forests on a protected area after the disastrous
fire in 2010. Due to the complicated history of human impact and periodic occurrence of such
fires in the past, conducted monitoring of the succession becomes a study of particular inter-
est.We present factual data about restoration of communities’ structure depending on the type
of fire and their confinement in relief.
Keywords: forest fire, pyrogenic succession, phutocenosis structure.
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IKTONAPA3UTHI MEJIKUX MJIEKOIIUTAIOIINX
3AIIOBEJHUKA «BACET'U»
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CHTET,
614990, r.Ilepmsb, yn.bykupesa, 15,
e-mail: mishyleo@rambler.ru
Hayunwuii pykogooumens - cmapwiuii npenodasameinv Akumos B.A.

B crathe pacckasbiBaeTcsi 00 OCOOEHHOCTSX PAaCHpPOCTPAHEHHs U Iapa3sHTHPOBAHUSA
9KTOIMAPA3UTOB MEIKHX MICKOIUTAOIINX Ha TEPPHTOPUH 3aIIOBEIHHIKA «baceri.
KiroueBble ci10Ba: 9KTOMApa3uThl, MEIKHE MICKOIUTAOIIHE, 3aoBeHIK «bacerny.

TocynapcTBeHHBIH TPUPOIHEIN 3anoBeaHUK «bacerm» obpasoBan 1
okTs0pst 1982 roma [NocranoBnennem CoBeta MunnctpoB PCOCP Ne 531,
C HENBI0 COXPAaHEHHs KPYITHOTO MacCHBa KOPEHHBIX CPEIHEYPATBCKUX €I0-
BO-TIUXTOBBIX JICCOB, PACIIOJOXKCHHBIX B MPEATrophsix xpedTa Baceru, B ux
MIepBO3IaHHOM MaJIOHapyIIeHHOM Buze [1].

Ousnko-reorpaduUecKue yCaOBUSA OMPEIACIAIOT YHUKAIBHYIO POJIb
3aMoOBeJHMKA, TaK OH WrPaeT Ba)KHYIO JIECO3AIIUTHYIO, BOJOOXPAHHYIO
POIb, CIOCOOCTBYET COXPAaHCHHIO U PACCEIICHHUIO HE TOJBKO PENKUX BHIOB
pacTeHWi W KUBOTHBIX, 3aHECEHHBIX B KpacHpIe KHWTH, HO W OOBIYHBIX,
IIMPOKO PACIIPOCTPAHESHHBIX BUIOB.

DKTOmapa3uThl — 3TO MApa3HUThl, KOTOPEIC XUBYT Ha MOBEPXHOCTHU
TeNa U Ha HapyXHBIX opraHax >kuBoTHoro [3]. K sxronapa3utaMm oTHOCATCS
apracoBble, raMa30BbIe, HKCOJIOBbIC, KPACHOTEIKOBbIE KIEIIH, OJOXH, BIIH,
JBYKPBLIBIE.

DKTOMapa3uThl MEJNKUX MJIEKOMUTAIONUX MPEACTaBISAIOT Cco00it
cBOeOOpa3HbIid AJIEMEHT Pa3HooOpasus (tayHbl JIaHAmAadTOB, OJUH U3 ac-
MEKTOB €ro 3KOJIOTMYECKOH XapakTepucTUKH. C pOCTOM aHTPOIOTECHHBIX
BO3ICHCTBUI HCCIIEAOBAHIE PA3HOOOPA3Hs IKTONAPA3UTOB MEIKAX MIIEKO-
MMUTAONINX, OCOOCHHO B 3allOBEIHUKAX, CTAHOBUTCS OCOOCHHO Ba)KHBIM,
TaK KaK MO3BOJISIET OLIEHUTh XapakTep U TIAYOUHY dTUX BO3JEHCTBUH.

B 3anoBennuke «bacern» yder 3KTOMapa3sUTOB MPOBOJIUTCS TBYMS
METOJMKAMH, OJJHA M3 KOTOPBIX OCHOBAaHAa Ha OTJIOBE MEJKHUX MJIEKOIH-
TAIOIIUX, 3aT€M Ha WX TeJie MPOBOAMUTCA MApa3UTOJIOTHUYECKHA OCMOTP.
Hpyroii MeTon cOopa HCMOJB3YeTCs TOJMBKO IS MKCOMOBBIX KIEIHIeH U
BKITIOYAeT B ce0s1 cOOp KIleIel ¢ pacTUTEILHOCTH MPpH TIoMOIH (iara.

Jyisl Ka4eCTBEHHOW M KOJMYECTBCHHOW OICHKH HACEJICHHS JKTOIa-
Pa3UTOB MEJKUX MIICKOIUTAOIIUX HCIOJIB3YIOTCS 300Iapa3uTOIOTHICCKIE
WHJCKCHL. B J1aHHOW paboTe BBIYHCISUTUCH OOLICTIPHHATHIC MTOKA3aTEIH 3a-
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PaKEHHOCTH DKTONAapa3suTaMM: WHJIEKC OOWINS, WHAEKC BCTPEYaEMOCTH,
MHJIEKC TOMHHUPOBAHMUS.

ITocne aHanm3a 1 000OUICHUST JAHHBIX O BUIOBOM KOJHUYECTBE MEI-
KHX MJICKOTIUTAIOIINX M UX dKTOMapa3uToB 3a mepuox ¢ 1981 mo 2014 roma
10 BEPTUKAJIBHBIM IOSICaM, MO TpyHmam OMOTON M OTACIbHBIM OHOTOIAM,
BBIACHUJIOCH, YTO B 3amoBeqHHKe «bacern» yd4er MenKkux MIIEKOIHTAIOUINX
BeJcs B 44 6uoTomnax, KOTOpbIe PacIoyioXkKeHbI B 3 paHee YyIOMSHYTHIX Bep-
TUKaJBHBIX TosAcax [2]. B Hux ObUI0 0TiOBICHO 10556 MENKHUX MIICKOIH-
TaIOIIMUX, KOTOPbIe OTHOCATCS K 22 BUIaM 7 ceMecTB 3 orpsimoB. M3 Hux
JKTONApa3suTaMu ObUIO 3apakeHO 1379 Menkux MIICKOMUTAOMIHX.
Hanbomnee MHOTOYMCICHHBI 10 KOJNHWYECTBY OSK3EMIUIIPOB  MEIIKHE
MJICKOTIUTAIOIINE, TIPUHAUIEKAT K OTPSAAY HACEKOMOSAHBIE, 3aTeM
TPBI3yHaM U XUIIHBEIM. OZHAKO POJIb HACEKOMOSITHBIX KaK IMPOKOpMHTENEH
9KTOIAPAa3UTOB M B YAaCTHOCTH MKCOJOBBIX KIEIIEH CYILECTBEHHO HUKE,
4YeM y TpbI3yHOB. M3 uncna 3apa)keHHBIX SKTONApa3UTaMH MEIKUX MIIEKO-
nuTaromux 74% cOCTaBJISIOT TPHI3YHBI, Ha JIOJI0 HACEKOMOSIHBIX PHXO-
muTcst 26%. Y MeNKUX XUITHBIX MJIEKOMUTAIONIMX 3KTONapa3uThl He 0OHa-
PYKEHBI.

OCHOBHBIMU BHJAaMH — IPOKOPMHTEIISIMH 3KTOIAPA3UTOB B 3aIl0-
BEJHHKEC W3 HACCKOMOSIHBIX SBISCTCS OOBIKHOBEHHast OyposyoOka (S.
araneus) (MHgexc BcTpeyaeMocTH 3KTONapasuToB=9,2%), a U3 rpeI3yHOB —
kpacuass moneBka (Cl. rutilus) (M1B=49%), moneBka-3koHoMKa (M.
oeconomus) (MB=31%), necuoit nemmunr (M. schisticolor) (Me=31%), psi-
xass moneBka (Cl. glareolus) (MB=16%), kpacHo-cepas moneska (Cl.
rufocanus) (Ue=16%) (puc.)
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Puc. O61uii HHAEKC BCTPEYaeMOCTH IKTONAPAZUTOB HA MeJIKUX MiekonuTaomux T3
«bacerm»
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PaccMoTprM 3apa’k€HHOCTH OSKTOMApPa3sUTaMU MENKHX MIIEKOITH-
TAIOMINX TI0 OTIEIbHBIM BHIaM.

Hacexomosigable. S. araneus. DKTomapa3uTsl 3BEPHKOB MPEICTAB-
JICHBI MKCOJOBBIMH ¥ TaMa30BBIMH KJemamMu, Ooxamu u Bmiamu. [Ipeobia-
naroT nkconoBbie kiemm (Mo=0,5, Ms=4,7%, Un=51,4%). MeHsbIle Bcero
Bmeit (Mo=0,01, 18=0,07 %, Nn=0,79%).

S. caecutiens. IlpeoGnanatot ukcomoseie ke (M0=0,81, Ns=2%,
Nn=81,3%). Buieii He 0OHapyKEHO.

S. isodon. Ha 3Beppkax mpeo0aagat0T HUKCOJOBBIE M TamMa30BbIC
ke (Mo=0,6 u 0,3, Us=1% u 0,5%, Un=60% u 30% cOOTBETCTBEHHO).
Ha tene 3Bepbka moiimana 1 61o0xa, Biiel He 0OHAPYKEHO.

S. minutissimus. DkTonapa3uToB He 0OHAPYKEHO.

S. minutus. Ipeo6nanaroT ukcomossie kietu (Mo=0,75, Us=2,8%,
Wn=75%). obHapyxeH 1 rama3oBbIit kyer. Bimeit He 00HapyKeHO.

S. tundrensis. Ilpeobnagar0T HMKCOMOBBIE M TaMa30Bble KICIIH
(M0=0,5 u 0,4, 1B=5,3% u 5%, Un=45% n 41% cootBeTcTBeHHO). Ha Tene
3BephbKa MONMaHHI 4 OJIOXH, BIICH HE OOHAPYKEHO.

N. fodiens. Tlpeo6nangaror 6moxu (Mo=0,7, UB=5,2%, NUn=70%).
I'ama30BBIX KieLiel U Bleil He 00HApYKEHO.

T. europaea. Ha Tene 3Beppka mpeoOiagar0T raMa3oBbIe KIICHH
(M0=0,5, 1UB=5,2%, Nn=53%) u omoxu (M0=0,33, Us=3,3%, Un=33%).
Biieit He 0OHAPYKEHO.

Tpuizynn Cl. glareolus. Ha terne 3Bepbka npeo0iagaroT 6J0XH U
nkcozoBbie kiemu (Mo=0,47 u 0,41, UB=7,32% wn 6,44%, Un=47% n 41%
COOTBETCTBEHHO).

Cl. rufocanus. Ha rtene 3Bepbka mpeoGnanator Oioxu (M0=0,5,
WB=7,55%, WNn=49%). Haumensmee KkomuuecTBO OOHAPY)KEHO BILICH
(M10=0,06, N8=0,92%, Un=6%).

Cl.  rutilus. TIpeobnamator wukcogoBeie kiemwm (HMo=0,65,
NB=31,85%, Nn=65%). HaumeHsbIiee KoTu4ecTBO 0OHAPYIKEHO raMa30OBbIX
knemteit (Mo=0,04, Us=1,83%, Un=4%).

M. agrestis. Ha tene 3Beppka mpeobiamgaror Omoxu (M0=0,44,
NB=1,8%, Nn=44%). IxcoOBBIX ¥ ramMa3oBBIX KJeUel 0OHAPYKEHO OIU-
HaKOBO€ KOJINUECTBO. Biieii HeT.

M. arvalis. Ha Tene 3Bepbka mpeoOIagatOT HMKCOIOBBIE KIIEIIN
(M0=0,5, UB=5,8%, Nn=50%). 'ama30BIX Kiemieid u O0JIOX OJHAPYKEHO
OJIMHAKOBOE KOJMYECTBO U 2 IK3EMILISAPA BIICH.

M. oeconomus. Ha Tene 3BepbKka mpeoOsIaaroT UKCOMOBbIE KIICTIH
(H0=0,5, UB=15,7%, NUn=50%). 'amazoBBIX Kjiemed W OJIOX MMOHMaHO
npuMepHO oauHakoBoe kojudectBo (Mo=0,25 u 0,23, UB=7,9% u 7,1%,
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Nn=25% u 23% cooTBeTCTBeHHO). HauMeHkIIee KOIUYECTBO 00HAPYIKEHO
Bueit (M0=0,02, Us=0,5%, Nn=1,6%).

M. schisticolor. Ha Tene 3Bepbka mpeobnanator Gmoxu (Mo=0,53,
UB=16,1%, Wn=53%). Uxkcomopeie ke (Mo=0,37, Us=11,3%,
Nn=37%). Tamazoseie knemu (Mo=0,11, 8=3,23%, Un=11%). Bureii He
0OHApPYKEHO.

A. agrarius. Ha 1 moiiMmaHHOM 3BepbKe SKTOIAPa3HUTOB He 0OHApY-
KEHO.

A. sylvaticus. DkromapasutoB He 0OHAPYKEHO.

A. terrestris. Ha tene 3Beprka oOHapyxeHa 1 Gioxa.

S. betulina. Ha Tene 3Bepbka MpeobIamarOT HKCOMOBBIC KIICIITH
(M0=0,43, NB=4,2%, Nn=43%) u ramazossic ienm (Mo=0,4, Us=3,9%,
Nn=40%). baoxu (Mo=0,17, U8=1,6%, Un=17%). Bueii HeT.

Se. vulgaris. Dxronapa3suToB He 00HApPYKEHO.

Xuwynsle. DXTOTIAPA3UTOB HE 0OHAPYIKEHO.

HxconoBble KJ€M M3 BCEX JKTOMAPA3UTOB IPEICTABIISIOT HaW-
OOJIBIIYI0 OMTACHOCTH KaK MEePEHOCUYHKH IIPUPOTHO-0YaTOBEIX 3a00JICBaHUM,
TaKUX KakK KJICHICBOH 3HIEGaIUT M KIemeBoi Ooppennos. [loatomy mo
JAHHOU TpymnIe WieHUCTOHOTUX B 2014 rony Ha TEppUTOPUM 3allOBEIHUKA
IIPOBOJIMIICS TOTIOJIHUTEIBHBIN y4eT ¢ MOMOINbI0 cOopa Kiemeil ¢ pacTu-
TENBHOCTU Ha (piar. 3aTeM OTJIOBICHHBIC MKCOIOBBIC KJICIIN OBLIH 00cie-
JIOBaHbl B Jla0OpaTopuM Ha HaJIMYMEe BHpycCa KIEIIEBOrO SHIedanuTa u
KJIIeIeBoro Ooppenno3a. Pesymprar okaszancs OTpHLIATENFHBIM — BHpYca
KJICIeBOro dHIedanura u boppenuii 00HApyKEHO HE OBLIO.

B pesynbraTe BBITOJHEHHBIX HCCIICOBAHUI YCTaHOBICHO, YTO IIEp-
BbI€ TO/BI CYIIECTBOBAHMS 3amoBegHIKa 10 1990-X rooB MKCOJOBBIE KIe-
[IM TPAKTHYCCKH HE BCTPEYAIHCh HA OTJIOBICHHBIX MEIKHX MIICKOIHTAFO-
KX, ¥ TeM OoJiee He ObUIO CllyyaeB HamaJeHHs MKCOJOBBIX KIEIei Ha
moxei. Jlanee cTamu GpUKCHPOBATHCS CAUHUYIHBIC CIydac BHIKAPMIIMBAHUS
MKCOJIOBBIX KJIEUIeH METKMMH MIJIEKONUTAIONMMH. A mocnemaue 15 mer
O0TMEYaeTCs] FHTEHCHBHBIN POCT YUCIIa HKCOJOBBIX KJICUIeH, YBEITUUSHNE HX
OTHOCHTEIIEHOW YHCICHHOCTH, HHACKCOB OO, BCTPEIAEMOCTH M TOMH-
HUPOBAHMUSI.

Takoii pe3kuil pocT MOXHO OOBSICHUTh COUYETAaHHEM Ccpa3y HECKOJb-
KUX MPUYHMH. [JIaBHBIMHU, U3 KOTOPBIX SIBIISIIOTCS MaccoBble PYOKH Jieca Ha
OTPOMHBIX IUIOLIA/SIX BOKPYT TEPPUTOPUH 3alloBeAHNKa B KoHIe 70-x n 80-
€ IT. IpouUIoro Beka. Ha Tepputopuu 3THX BBIPYOJIEHHBIX JIECHBIX YTOJHiA
c(hOpMUPOBAIIMCH COBEPILICHHO HOBBIE OMOLIEHO3BI, T/IE CIOKMIUCH OJaro-
NPUSITHBIE YCJIOBHS ISl Pa3BUTHUSI MKCOMOBBIX KIICIIEH, U CIIOKHIACH CIie-
muduueckas opaurodayHa, rIaBHBIM 00pa3oM, X BOPOOBMHOOOPa3HBIX H
KypHUHBIX. Exerosinpie nepeMelleHns CelibCKOX03sHCTBEHHBIX JKUBOTHBIX U
JIO/Iel ¢ TeppUTOPHH OJM3 JIEKAIIUX MOCEIKOB Ha TEPPUTOPHIO 3aroBel-
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HUKa u 00patHO. Kpome 3Toro, He perymupyeMoe MoCeIIeHUEe TePPUTOPUI
3arMoBeJHUKA JI0 €0 OPraHU3alluM U B MIEPBBIE TOJBI €ro CYIIECTBOBAHHUS C
IeNpio cOopa Srol M CeHOKOImeHws. Bo3Mo)kHOE TII00anbHOE MOTEIICHNE
KJIUMaTa CcKa3aJioch Ha (POpPMHUpPOBAHHME AKAPUIICHO30B — TOBBICHIO BO3-
MOJKHOCTH BEDKHABAHHS HKCOIOBBIX KIICTIEH B THX TOPHBIX YCIIOBHSAX.
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MNPUPOJOOXPAHHAS JEATEJIBHOCTb KYPOPTHO-
PEKPEALIMOHHBIX TEPPUTOPUI
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Xo3siicTBEeHHAs IEATENBHOCTD YENOBEKA, BKIIFOUAs TYPHCTCKO-PEKPEAIMOHHOE (yHK-
LHOHUPOBAaHKE, OKa3bIBaeT Ha MPUPOAHbIE KOMIOHEHTHI BO3IEHCTBUE pa3auuHOro poxa. OHu
MOTYT HOCHTBH OTPHIIATENIbHBIA XapaKTep W CHOCOOHBI M3MEHATh XOJ] €CTECTBEHHBIX IPUPOJI-
HBIX IIpoleccoB. IIpupomooxpanHas AESITENbHOCTh KypOPTHO-PEKPEAlMOHHBIX TEPPUTOPHIA
HampaBlieHa HAa COXPAHEHHE YHHKANbHBIX IIPUPOAHO-IEUEOHBIX pEecypcoB U JeueOHO-
03/J0pPOBUTENBHOI MECTHOCTH JIISl OT/ABIXAIONINX.

KimoueBble ciloBa: KypOpTHO-PEKPEAIIMOHHAs JIEATENLHOCTh, IPUPOJOOXPAHHbBIE Me-
PONIPHATHS, PEKPEALHOHHOE IPUPOAOIIONH30BAHKE.

JlesaTenbHOCTh 4eloBEKa, HaNpaBlICHHAs Ha HCIIOJb30BaHHUE IMPH-
POJHBIX PECYpCOB ISl IPOU3BOJICTBA MaTEPHAIBHBIX OJlar M YCIyT TMOJIy-
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YMJIa Ha3BaHWE MPHPOIOIONIB30BaHue. [Ipupononons3oBanne mpeacTaBis-
eT co0oit OfHy U3 (OPM UETOBEUECKOH NESATENBHOCTH, HANPABICHHYIO Ha
UCTIONIb30BAaHKE 3JIEMEHTOB NIPUPOAHON CPEAbl B MAaTEPHAIILHOM IIPOU3BOJ-
CTBE U cepe ycIayr, KOTopas OpraHH3yeTCsl MOCPEACTBAM KOMILIEKCA Me-
pONpUSATHI, BKIIOYAIONIMX pa3paboTKy, UCIOIB30BAaHHUE, TPAHCHOPMAIIHIO,
BOCCTaHOBICHHE M  OXpaHy NpPHUPOAHBIX  pecypcoB.  KypoprtHo-
peKpeanoHHOe MPUPOJIONIONB30BaHNE B IIUPOKOM CMBICIIE ITOTO TOHSTHUS
BKJIFOYAET CHUCTEMY, COCTOSIIIYIO U3 TpeX B3aHMMOCBS3aHHBIX 4acTeld — OK-
pyXatomas cpeaa (IpUPOJHBIE PECypChl), MPOU3BOJICTBO U HaceleHue (Me-
CTHOE ¥ 00CITY)KMBAIOIINI IEPCOHAIT).

WzyueHne KypoOpTHO-pEKpEallMOHHBIX TEPPUTOPHU OJDKHO IpO-
HCXOJIMTh MOITAITHO M COCTOATh W3 3 OCHOBHBIX OJIOKOB: aHAJIM3, CUHTE3 U
MIPOTHO3UPOBAHMS PA3BUTHS OCHOBHBIX JJIEMEHTOB JaHHOW cucTeMbl. Ky-
POPTHO-PEKpEaninoOHHOE MPUPOIOIIOIF30BaHNE, COCTOSIIEE U3 CaHATOPHO-
KypOPTHOH pEeKpeanuy, aKTUBHBIX BUIOB TypH3Ma JONOJHSIOIINX JICUCHUE
1 03JIOpPOBJICHHE, a TAK)XKe HKCKYPCHI NMPEICTaBIAET COOO0H CIOKHYIO COIIH-
onpupoaHyto cucteMy. OCHOBBIBasICH Ha CHCTEMHBIM MOJXO0J MOXHO CKa-
3aTh, YTO 3TO CJIOXKHAs CHCTEMa COCTOWT M3 TPEX IOJACHCTEM: NMPHUPOIHA
(pa3HooOpa3Hbie MPUPOIHBIC I'COJOTHYCCKUE, KIMMATHUECKUe, JaHamadT-
HBIE W Jpyrue KOMIIOHEHTHI), COLMajbHas (PEKpeaHThl, TYPUCTBI, OTIbI-
Xalollue, MECTHOE HacelieHne) W HHQPaCTPYKTYPHO-OpraHH3alMOHHAS
(mepcoHai, ynpaBJIeHUECKOe 3B€HO, CPEACTBa pa3MmelueHus). B atoil cucte-
M€ pacCMOTPEHHBIE BBILIE IOJCHCTEMbl, OCHOBBIBASICH HA CHCTEMHO-
JIMAJIEKTHYECKYIO METO/I0JIOTHIO, BHIMTOJIHSIOT OCHOBHBIE, BCIIOMOTAaTEJIbHbIC
n obecrieynBaroIie BHyTPUCHCTEMHBIE (PYHKIIMU U 00ECIICUNBAIOT Pa3HO-
00pasHble MpsiMBIe U 00paTHEBIE cBs3H (puc. 1,2).

PexpeanimoHHOE TIPUPOJONONE30BAHUE BBITIOJNHIET TPH OCHOBHBIC
(YHKIMH: 3CTETHKO-CONNAILHO-0MOIOTHYECKYI0, 5JKOHOMHUYECKYIO U IIPH-
ponooxpannyto. IlepBas ¢yHKums npeacrtasiser coOOH yIOBIETBOpEHHE
WHIIMBHUIYaJIbHBIX NOTPEOHOCTEH JIIo/Iel B OT/IbIXE, BOCCTAHOBHTEILHOM
03/I0POBJICHHH, JICUCHUH, TapMOHMYHOE M JCTETHYECKOE HAaClIaXKICHUE
MIPUPOTHBIMHI KOMIOHEHTaMH, YTO CIIOCOOCTBYET (DOPMUPOBAHHIO TTOJIOXKH-
TENBHOTO TICHXOJOTMYECKOro cTaryca uenoBeka [3,4]. DxoHOMHUYecKas
(yHKIHS OYEHb TECHO CBS3aHA C IMEPBOH — COIMAIBHO-OMOIOTHYECKOM
(GyHKIMEH ¥ 3aKI0YaeTcsi B MOBBIINICHHE MPOM3BOJUTEIBHOCTH TPYyHa, a
TaK)Ke CHI)KEHHME ITOBTOPHBIX 3aboieBanuii. [IpupomooxpanHas u npupo-
nocOeperatomas (GyHKIUH CBA3aHBI ¢ ()OPMUPOBAHUEM CHCTEMBI 3TAJOH-
HBIX PUPOJHBIX OOBEKTOB M MECT, IEHHBIX JUISl Y4€OHO-TT03HABATEIbHBIX 1
9KOJIOTUYECKUX TYPHUCTHUECKHX MapIIpyTOB.
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CmpyKkmypa KypopmHo-peKpeayuoHHOu cucmemol

e | o~

Onemenmeot Ces3u Bzaumooeiicmesue

-pPEKpEaLMOHHBIN MOTEHIINAT
HACEJICHHE), KAYECTBO 3/I0POBBS
CBsI3H COIMATBHOTO XapakTepa

CBs131 95KOHOMHUYECKOTO XapakTepa
KYPOPTHBIX YUPEXKICHHI)
03JI0POBJICHHE)

KypoptHO
Yrpasnenue u opranuzainus (Iporu3BOJICTBO)

CranuoHapHOe H yrnpasisieMoe (pa3Hbie BUIBI
CwmernmarHoe (CORMECTHO ¢ TNVIUMW RUTTAMUT

CommyMm (OTIBIXAIONINE, TYPUCTHI 1 MECTHOE
CamoopraHu30BaHHOE (TIOBCETHEBHBINA OTIBIX U

CBsI3M MEIMKO-3KOJIOTMYECKOT0 XapakTepa

Puc.1. CTpyKkTypHO-QyHKIHOHAJILHASI CXeMa KyPOPTHO-PEKPeallHOHHOMH CHCTEMBbI

PasBurne pekpeallioHHOH NEATETBHOCTH, KaK W JIFOOOTO JPYroro
BHJIa XO3SIIICTBOBAaHHMS, alpUOPU NPEANOjaraeT BO3JEHCTBUE Ha Te WM
HWHbIE KOMIIOHEHTBI 3KOCUCTEMBI. Pe3ynbTaThl U JajdbHEHIINE TOCIEACTBUS
3aBHCAT OT MHOTHX (pakTopoB. Cpelnu TIIaBHBIX U3 HUX HA30BEM CIIEIYIO-
IIMe: BUJ PEKPEALMOHHOW JeATeIbHOCTH, MHTEHCUBHOCTh U MPOJOJIKHU-
TEJIbHOCTh BO3/CHCTBHUSA, YCTONYMBOCTh 3KOCUCTEMBI WIH €€ OTIAENbHBIX
KOMITOHEHTOB [3,4].

PekpearimonHoe MpupoI0NO0JIb30BAHUE XAPAKTEPUIYETCST U OTpHUIla-
TEJIbHBIMU MOCJIEACTBUSAMU I IPUPOAHOHN cpenibl. PexpeannonHsie pecyp-
CBl UMEIOT OIPEJEIICHHBIE 3a11aChl, KOTOPBIE PA3JIMYHbI JAJI1 pa3HbIX BUJIOB B
3aBUCUMOCTH OT BO3MOXKHOCTH CaMOBOCCTaHOBJIEHUS! U YCTONUHMBOCTH.
HcueprniaeMocTh PEKpeaLlMOHHBIX PECYPCOB TEOPETUUECKH ONPEIeIsaeTcs
IIOPOTOM HArpy3KH Ha HEX, BBIIIE KOTOPOTO PECypCHl JIHOO CYIIECTBCHHO
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MEHSIIOTCSI B CTOPOHY MEHBIIICH MPHUBICKATENLHOCTH, JTHOO ACrPaglpyIOT
(puc.2).

Cucmema npupooononib3oeanusn
(mun — Kypopmno-pexkpeayuonnoe)

Tun u 6udst npupo- Hanpaenenus pex- Meneoorc-
00N0Ib306AHUS peayuu MeHm

Henponons3oBanue
3emite-1econob30BaHue
Bonononb3oBanue
Jleue6HO0-0310pOBUTENBHOE
KomnekTuBHOE Ca0BOACTBO M OTHBIX
Typuctuueckoe
VYueT UCroib30BaHHs PECYPCOB
OlleHKa Ka4eCTBa U HOPM-X 3aracoB
YrnpaBiieHue nepcoHaioM

Puc. 2. CTpyKTypa cHCTEMBbI PEKPEallHOHHOI0 IPHPO/IONO/IL30BAHUS
(o Odopuny M.C., 2010)

YBenuuuBaromuecs NoTpeOHOCTH HACEICHUsI B OTHAbIXEe HEM30EKHO
BOBJICKAIOT B Cepy PEKpPEarMOHHON NeATEeNbHOCTH HOBBIE TEPPUTOPHUHU.
ITocTynaTenbHOE W YCTOWYHMBOE pa3BUTHE PEKPEANMOHHOTO KOMILIEKCa
HEBO3MOXXHO 0€3 palMOHAIBHOTO HCIIOJIB30BAHUS PEKPEAMOHHBIX Pecyp-
COB.

PexpeaninoHHO-KypOpTHas —CUCTEMa, Kak (¢opMa OpraHu3aIyu
PEKpEaliOoHHOTO  XO3SMCTBA, AaKTHMBHO BO3JEHCTBYET Ha  OCHOBHbBIE
KOMIIOHEHTHI IPUPOTHOIO KOMILIEKCa, [MO3TOMY HY)KJIA€TCsl B OpraHU3aliu
CHUCTEMAaTHUYECKOT'0 HKOJIOTMYECKOTO MOHUTOPUHIA. DTOT MPOLECC MOMKHO
OpraHu30BaTh M0 CJIEAYIOIIUM HAIPaBICHUSIM:

1.MoOHMTOPHHT  COCTOSIHMSI ~ aTMoc()epHOro  BO3AyXa H
MOHHTOPHHI CHEKHOr0 moOKpoBa. KadecTBo aTrmocepHOro BO3IyXa
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OTIPENETSIETCS] YPOBHEM KOHIICHTPAIMHU 3arpsI3HAIOIINAX BELIECTB, HAINYUC
KOTOPBIX B  H30BITOYHOM KOJMYECTBE MPHBOJUT K HApyLICHHUIO
€CTECTBEHHBIX (DYHKIIMI 3KOCHCTEM M HETATUBHOMY BJIMSIHHIO Ha OPTaHU3M
genmoBeka. OCHOBHBIMH HAOMIOZaeMBIMH DJJEMEHTAaMH B aTMocdepe
sBisitoTest  cnenytomue:  meue, CO, SO, NO, , yrieBomoponsl,
cepoBoOpoabl, (hEHOI, MAPBl CEPHOM KUCIIOTHI, KOHIEHTPALMIO TSKEIBIX
METaJJIOB, U T.J., BCETO B cyMMe 70 80 BEUIeCTB U T.1I.

2.MOHMTOPHHT TOBEPXHOCTHBHIX M MOA3eMHBIX BOA. B ycnoBusax
(YHKIIMOHUPOBAHUS ~ TYPUCTCKO-PEKPEALIOHHBIX CHCTEM  aKBaJIbHbBIC
KOMIUIEKCHl 00J1aJjaloT TIIOBBIILICHHOW AaTTPaKTHBHOCTBIO M IOXTOMY
TIO/IBEP>KEHbI HAHOOJIBIIEMY aHTPOIIOTEHHOMY BO3/IEHCTBHIO.

3.MOHMTOPHUHI BOJHBIX PpeCypcoB TpeINoJaraer pelieHue
CJIeIYIOIMX 3aa4: HaONIOAEHHE M KOHTPONIb 332 YPOBHEM 3arpsisHEHHA
BOJIOEMOB TI0 (PM3HKO-XMMHUYECKUM U T'HIPOOHOIOTHUECKUM IOKa3aTesM,
ompeeneHue OallaHca 3arpsA3HEHHII B BOJOEMax, MPOTHO3 AWHAMUKHI
MIPOLIECCOB 3arpsI3HEHUS U CAMOOYHIIICHUS.

4. MOHUTOPHHT MOYBEHHOI0 MOKPOBAa. KOMIUTIEKCHBIN TTOYBEHHBIN
MOHHUTOPHHI TIPEAIIONIaracT KOHTPOJIb (YHKIMH IUIONOPOAWS TOYB M
3aIUTHI COTPENIENbHBIX Cpeal OT 3arps3HeHus [1].

5.MOHMTOPHMHI PACTHTEJbLHOIO NMOKPOBa M OMOTHI. Pactenus-
YYBCTBUTEIbHBI OOBEKT, TMO3BOJIAIONINI OLEHUTh BECh KOMILIEKC
BO3JICHCTBUM, XapaKTEPHbIM U JAaHHOW TEPPUTOPUM B LIEJIOM, IIOCKOJIBKY
OHM AaCCHMMJIHMPYIOT BEIIeCTBAa W MOJBEP)KEHbI BO3ACHCTBHIO Kak
HETI0CPEICTBEHHO yepe3 MEXaHHMYEeCKOe IOBPEeXKAEHHWSA, TaK W
OTIOCPEJIOBAaHHO M3 JBYX Cpel TOYBBI M BO31yXa. MOHHMTOPHHI OHOTHI
IIpeAycMaTpuBaeT KOMIIJIEKC OHOJIOTMYECKUX HCCIIEJOBaHUI
MIPECMBIKAIOIINXCS, ITHIL M MIIEKOITUTAIOIINX.

6. MoHUTOpPUHT ONACHBIX 3K30TreHHBIX MpoueccoB
paccMaTpuBaeT CIEAYIONINE SK30T€HHBIE IPOIECCH: OOBalbl; OCHINY;
KaMHETa Ibl; OTIONI3HU; CEJIH; JTABUHBI.

Takum obpasom, cucremMa KYpOPTHO-PEKpEaIriioHHOT O
MIPUPOJIOTIONIH30BAHUS BKIIOUACT DSl KPYHMHBIX MEPONPHATUH, KOTOPHIE
OCYILIECTBJIIOT OLIEHKY MCIOJB30BAHUSA HPUPOAHO-JICUEOHBIX PECYPCOB U
HX COXPAaHHOCTb IS UCTIOJIb30BaHMUS.

Pexpeanuss U Typu3M MOKET OKa3bIBATh CIEIYIOIIEE BO3ACHCTBHUE
Ha IIPUPOJTHBIE CHCTEMBI:

» 3aCOpEHHUE U 3arps3HEHUE NPUPOTHBIX JTaHIIIA(TOB;

» HapylleHUe IPUPOIHBIX MUIIEBBIX CBS3EH;

» LIYMOBOE M XMMHYECKOE 3arpsi3HeHHEe aTMOC(hepbI;
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> pasBUTHE SPO3HOHHBIX U a0pPA3MBHBIX MPOLECCOB MPUOPEIKHBIX
M0JIOC | TIISIKEH;
»  YIUIOTHEHUE NOYBEHHO-PACTUTEILHOTO MOKPOBA U JIp.
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ENVIRONMENTAL PROTECTION RESORT AND RECREATIONAL TERRITO-
RIES
Oborin M.S.
Perm Institute (branch) of the Russian Economic University named after G.V. Plek-
hanov, Perm, 614070, B. Gagarina St., 57, e-mail: recreachin@rambler.ru

Human activities, including tourism and recreation, has an impact on natural compo-
nents of all kinds. These effects may be of a negative character and can change the course of
natural processes. Environmental activities the resort and recreational areas aimed at preserving
the unique natural medicinal resources and maintain all medical and recreational area for tour-
ists.

Keywords: resort and recreational activities, environmental activities, recreational na-
ture
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VIIK 574

BPIOXOHOI'ME MOJIJIFOCKH KAK 3KOJIOTUYECKHUE UH/11-
KATOPBI COCTOSIHUSA O3EP IO)KHOI'O YPAJIA
E.A. ITamuna
HarmmmonansHsIit nccnenoarensekuii KOkHO-Y pambCKuii rocy1apCTBEHHBIH
yausepcureT, 454080, r. Yensdunck, mp. um. B.U. Jleanna, 76
Hayunvie pyxosooumenu - T.I'. Kpynnosa, U.B. Mawxosa

B cratbe npeacTaBieHbl BO3SMOXKHOCTH UCIOJIB30BAHUS OPIOXOHOTMX MOJLIIOCKOB Kak
9KOJIOTUYECKUX UHUKATOPOB.

KiroueBble ci10Ba: 3KOJIOTMYECKUH WHIMKATOP, OPHOXOHOTHME MOJUTIOCKHM, FOxHBIH
VYpan.

Mertoapl OMOMHANKAIIMN BOJHON CPEAbl B HACTOSAIIEE BPEeMs IPHOO-
peraioT Bce OoJiee Ba)KHOE 3HAYCHUE B CBA3U C YCIOXKHAIOIIMMCSA TEXHO-
TCHHBIM BO3ACHCTBHEM Ha NPHPOAHBIE 3KOCHCTEMBL. B COBpEMEHHBIX ycio-
BUSIX HCCIIEIOBaHKE JIMIIb OJHUX aOHMOTHYECKHX (PaKTOPOB HE JAIOT BO3-
MOYKHOCTH OIICHUTH BCEil MOJHOTHI aHTPOIIOTCHHOTO U3MEHEHHsI BHEITHEH
CpeIbL.

[peapinymye MHOTOJETHHE HCCIENOBaHUS (U3MKO-XMMUYECKHX
NoKazaTeJiell KadyecTBa BOJbI M MH/AEKCOB OMOpa3HO00pasusi rugpoOHOHTOB
MO3BOJISIIOT C/IeJIaTh BHIBOJ O BO3MOXKHOCTHU HCIIOJIb30BaHus o3ep UibmeH-
CKOTO T'OCYAapCTBEHHOTO 3allOBEIHNKA, B YacCTHOCTH o3epa MmbmeHckoe
[1], B xadecTBe 3TAJOHHBIX A AaHAIM3a COCTOSHUS BOJOEMOB, HCIIBITHI-
BAIOIIMX aHTPOTIOTEHHYIO HAarPy3Ky.

BproxoHorne MOJUTIOCKH MMEIOT BXXHOE 3HaYCHUE ISl OMOMOHHTO-
PHMHTa IPECHBIX MOBEPXHOCTHBIX BOJ, B YAaCTHOCTH JUISl BBISBICHHS JIOJTO-
BPEMEHHBIX aHTPOIOTEHHBIX BO3eiicTBUi [2]. OHM IIMPOKO HUCHOIB3YIOT-
cs 11t OMOMHUKAIIMK BOJHOU cpeapl [3, 4], a Takke B KJIACCUYECKOU KO-
TOKCHUKOJIOTHH, B YACTHOCTH JIJI MHAMKAIMH 3arps3HEHUI IPUPOIHBIX BOJ
TsoKeNbIMU MeTaiutamu [5, 6]. Contectiana listeri — naunGonee pacnpoctpa-
HEHHBIH B MpEeCHBIX BogoeMax FOxHoro Ypama OpIOXOHOTHA MOJLTIOCK,
KOTOpBI TOCIE TPOBEACHHSI COOTBETCTBYIOLIMX HCCIEIOBAHUN MOXET
OBITh C yCHIEXOM HCIIOJIb30BaH B KAYECTBE MHIMKATOPHOTO BU/IA.

W3yyeHne BIMSHHUSA 3KOJIOTHUECKHX (DaKTOPOB Ha IMOKA3aTeIH pas-
Butust Contectiana listeri mpeacTaBisOT Kak 3HAYUTENBHBIA TeopeTHYe-
CKMI MHTepec, MOCKOJbKY IMO3BOJISICT PacUIMPHUTh MPEACTABICHUS O B3aH-
MOOTHOUIEHHSX OPTaHU3Ma MOJUTIOCKA CO CPEZOH, TaKk M UMEIOT IpaKThie-
CKOE€ 3HAYCHHE B IUIAHE BBISIBIICHUS B3aMMOCBS3M a0MOTHYECKHX M OMOTH-

© TITammna E.A., 2015
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YeCcKHX IoKa3aTeJel OIeHKH KauecTBa BOJHOM cpenbl. B HacTosmeit pabo-
T€ W3YYEHO BIMSHUS (PU3NKO-XMMHUYECKHX IIOKa3aTeled Ha pasBUTHE
Contectiana listeri B sTanoHHbIX ycinoBusx WMIbMEHCKOTO 3aIllOBEIHHKA.
Jnst aHann3a SKCTIEPUMEHTAIBHBIX JAHHBIX OBUI HCIIOJIB30BAH METOJ KaHO-
HHYECKOTO aHaJIN3a, KOTOPBIH Bce Ooee MUPOKO MPUMEHSETCS B SKOJIOTH-
YECKUX UCCICIOBaHUAX [7].

Lenbro paboTHI SIBISUIOCH BBISBJICHHE 3aBHCUMOCTH M3MEHEHHUS Ka-
YEeCTBEHHBIX M KOJIMYECTBEHHBIX mapamerpoB Contectiana listeri ot ¢usu-
KO-XMMHUUECKHX OKa3aTesel Boabl o3epa nbMeHckoe.

HccnenoBanus npoBoauiu B utoHe — utone 2014 roma Ha Teppuro-
puM Hay4yHOW Oa3pl MnbMEHCKOro rocynapcTBEHHOro 3amoBeqHuka YpO
PAH. JI7st mpoBecHHS UCCIIC0BAHUI OBLTH BRIOPAHBI CEMb CTAIIUI B MPH-
OpeskHOH 30HE 03¢epa (puc. 1).

Lake Ilmenskoe
40

30

Puc.1 Kapra-cxema To4yek npodoordopa

Mourocku coOUpPaTUCh BPYYHYIO C TPYHTa (Ha MEJIKOBOJBE), C MMO-
BEPXHOCTHU BOJHBIX paCTeHI/Iﬁ )5 KaMHeﬁ, a TaKKE€ ¢ IPUMECHCHUEM CIi€ra-
JMU3UPOBAHHBIX OpYAUH cOopa: ckpeOka, aparu, cuta. [Ipu opyauitHOM Me-
Toze cOopa mpoOkl TPYHTA ¢ HAXOAIIUMUCS B HUX MOJUTFOCKAMH ITPOMBIBA-
JIUCHh B TIOJEBBIX YCJIOBHUSX, )KUBOTHBIC M3BJICKAIUCh U (PUKCHPOBAINCH B
96%-HOM CITUPTOBOM PaCTBOPE.
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PakoBHHBI MOJIITFOCKOB U3MEPSUTHCH C OMOIIBIO IITAHTCHIUPKYJIS C
TouHOCTEIO 70 0,1 MM. PakoBHHBI IPOMEPSUTHCH MO IIECTH CTaHIAAPTHBIM
mpoMepaMm [7]: BBICOTa paKOBHHBI, IIMPHHA PAaKOBHHBI, BHICOTA 3aBHUTKA,
BBICOTA ITOCIIETHET0 000POTa BBICOTA M MIMPHHA YCThSI C KOITYMEIISIPHBIM
oTtBOpoTOM. Beero 6b1t0 ipomepeHo 397 pakoBUH.

Ot60p 1poO BOIBI AJIst OnpeseneHus GU3NKO-XUMHYECKHX Mapamer-
POB M THAPOXUMHYECKOTO aHAJIM3a OCYIIECTBISUIM B COOTBETCTBHHU C Tpe-
6oBanusimu 'OCT P 51592-2000.

XMMUKO-aHAJIUTHYECKHE MCCIIEI0BaHUS IPOO BOABI B KaXK/I0H TOUKE
MIPOM3BOAMIIM B JIA0OPaTOPHM COTIIACHO CTAaHAAPTHBIM MeToaukam. s
CHEKTPOPOTOMETPUIESCKHAX HUCCICAOBAHIHA OBUT MCTIONIB30BaH (POTOKOIOPH-
metp KOK-3. [l noTeHIMOMETPUUECKUX U KOHAYKTOMETPUUYECKUX HU3MeE-
pennit ucnonp3oBanu nopraruBHeie Mynerurect UITJT n Mymstutect KCJI
cootBeTcTBeHHO. Temneparypy Boas! (TW, °C) u3Mepsiiu in situ ¢ HCHONb-
30BaHMEM pPTYTHOTro TepMomeTpa. PactBopenHslit kucnopon (DO, wmr/m)
OIpeessUTH in situ THTpUMETpUYecKH MeToioM BuHkiepa. Hacbimaemoctsb
kucinopoaoM (P%) paccuuTbiBamy, HCX0s U3 TAaOJUYHBIX 3HAUSHUN PaBHO-
BECHOTO COZIEPIKaHMUS KHCIOPO/a IIPU COOTBETCTBYIONINX TEMIIEpaTypax.

B nccnenoBaHHBIX TOYKax ObIO 0OHapyxeHo 11 BumoB OproxoHO-
I'HX MOJUIFOCKOB (Tabu. 1).

Tab6muna 1
YKCIeHHOCTh BHIOB OPIOXOHOTHUX MOJUTIOCKOB B Pa3IMYHBIX TOYKAX MPO-
6ooTbopa
Species Sitel | Site2 | Site3 | Site4 | Site5 | Site6 | Site 7
Anisus vortex 3 0 0 0 0 0 0
Bithynia tentaculata 6 9 33 3 3 9 4
Lymnaea auricularia 0 4 10 3 20 6 16
Lymnaea ovata 1 0 4 1 4 0 0
Lymnaea stagnalis 1 2 4 4 14 22 8
Physa fontinalis 1 0 3 1 0 1 0
Planorbis carinatus 0 0 0 0 3 5 4
Planorbis planorbis 6 5 8 1 17 22 10
Sphaerium corneum 13 5 24 14 10 13 2
Cincinna piscinalis 2 0 3 0 1 9 8
Contectiana listeri 73 89 89 68 69 65 68
Nr. of taxa (total: 11) 9 6 9 8 9 9 8

Ha puc.2 npeacraBieHO COOTHOLIEHNE BHJOB U MECT MX OOWTaHUS
BU3yaJIM3UPOBAHHOE C UCIIOJIb30BAHHEM KOPPEISIIMOHHOTO KAaHOHUYECKOTO
a"Hanu3a [8]. Busyanmzanms IaHHBIX NPOW3BOJMIACE C HCIIOIb30BaHHUEM
monynsi «GRAPHS», paspaboranHoro OOO «BrrancnurensHble U HHOOP-
MAanMOHHBIC CUCTEMBI», T CI)IKTBIBKap CIICIHMAJIBHO JIJIs1 reo0HOJI0THYECKUX
nccienoBaHuit [9].
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Ha npuBeaeHHON OpIMHALIMOHHOW AMarpaMMe BHHO, YTO B JIEBOH
BEpXHEH YacTH PacIONOKWINCh TOUKH 5 — 7. Ha rumpoOnoHTOB B JaHHBIX
TOYKax MpoOOTOOpa OKa3bIBAET AaHTPOIIOTCHHOE BIMSHKIE aBTOTpacca M xKe-
ne3Hast mopora. B nmeBod HIDKHEH YacTH cocpenoTOdeHBl TOUKH 1 —4 He
UCTIBITBIBAIOIIME  AHTPONOTCHHOTO  BIMAHUSA. OTMETHM, YTO BHA
Contectiana listeri paBHOymaneH MPaKTHYECKH OT KaKIOW TOYKH, TO €CTh
SIBJISIETCSI HanboJiee YHUBEPCAIBHBIM M MOXKET OBITh MCIOJIB30BaH JUisi OHO-
MOHMUTOPHHTA.

"l:ral. pis. oy "Sp. cor.
PLRLSTT sites

Pl. car,, L.aur.+ g o TPR

.;Ttu’.ﬂ._ * !ltﬂ o

Site 1°%g;4 o Site 7

* e.bis.

L. st

Tl

Puc.2 KaHoHHYecKHIi KOPPeISAIMOHHBI AHAIN3

B pesynpTaTe mMpoOW3BENEHHBIX 3aMEPOB U PacyeTOB OOHAPYKEHO,
YTO KOJHYECTBEHHBIC MOP(OIOTUICCKHE MPU3HAKK BBICOTHI PAKOBHUHBI Xa-
paKkTepU3yrOTCsl OONBIION, YACTO HEMPEPHIBHOW M3MEHYMBOCTHIO, HA KOTO-
PYIO CYIIECTBEHHO BIHUSIOT dKoJoruueckue (akropsl. CpaBHUBAs KOIPPU-
UCHT U3MEHYMBOCTH MPU3HAKOB, OTMETHIIH, YTO BapHaOEIBFHOCTh BBICOTHI
pakoBHHBI cocTaBisieT 27,7%, Toraa Kak BapuaOeIbHOCTh KOJIMYECTBA 3a-
BUTKOB — 12,8%. CnegoBareiabHO, UCCIIEJOBAHUE U3MEHYMBOCTH MPU3HAKA
BBICOTHI PAKOBUHBI TIO3BOJIAT OLICHUTH POJIb TCHOTHIIA U CPEBI B (JOPMHPO-
BaHUHM M3MEHYHBOCTH 0COOEH B €CTECTBEHHBIX IMOMYJIALHUAX, a TAKKE KPH-
TepuH Ki1accuuKauy pa3auiHbX GopM u3MeHInBOCTH. [ToaTOMY, Ha Halr
B3TJIS1l, MOXKHO OPHEHTHUPOBATHCS Ha CTENEHh PAaBHOMEPHOTO pacipeerne-
HUS IPU3HAKA TIPU OIIEHKE KavuecTBa BOJIBI 03€P.
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BricoTa pakoBWHBI HCHOJB30BaJach B KadyeCTBE OTHOCHUTEIHHOTO
IoKa3aTessl BO3pacTa MOJUIIOCKOB. B Kakmoil Touke OBIIO OmpemescHo
HOPMHPOBAHHOE KOJIMIECTBO PAKOBHH Kakaoro kiacca. CorylacHO BEIOOpKE
OBLT paccYnTaH KITaCCOBHIM MHTEPBAJ U MMPOM3BECHA pa30UBKa PaKOBHH Ha
IIATh KJIACCOB coriacHo pasMmepam 1,5...1,9 cm, 2,0...2.4 cm, 2,5...2,9 cMm,
3,0...3,4cm, 3,5...3,9 cm.

Metonom rpad (puc. 3) ObUTH ONMpPECICHBI TJIaBHBIC KOMIIOHCHTHI,
KOTOpbIE OKa3bIBAIOT OMpEeNesIsiollee BIUSHUE HAa Pa3MEepPHO-BO3PACTHYIO
CTPYKTYPY HOMYJISIHH.
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Puc.3 I'pad no ko3d. Crepencena-UYexkaHoBCKOro (HeHTPHPOBAHHE MO YHCIEHHOCTH
Contectiana listeri ¢ BoicoToii pakoBuHsI 1,5 — 1,9 cm)

Ha nam B3riisiq mokasaTesn KayecTBa BOJIbl, onpeneneHubsie B 2014
rOJly OKa3bIBAIOT HauOOJIbIIee BIUSHUE Ha MONOABIX ocobeil. Ha pucynke 2
npencraBieH rpad mo koddpounmeHTaMm ChepeHceHa-UekaHOBCKOTO (IICH-
TpupoBanue mo uucieHHoctu Contectiana listeri ¢ BpICOTON pakOBUHBI
1,5-1,9 cm). Hannyumias koppemsiius gucierHoctd Contectiana listeri ¢
BBICOTOH pakoBWHBI 1,5 — 1,9 cM BEISBIEHA OT coaepX)aHUsl Kucioponaa (B
MI/J ¥ HAaCBIIAeMOCTH B %), OKHCIIIEMOCTH, HEOPIraHMYECKOTO PaCTBOPEH-
HOTO a30Ta ¥ a30Ta B aMMOHHMIHON W HUTpaTHOH popmax. IlepeuncieHnpie
(axTopsl, TakKMM 00pa30M, OKa3bIBAIOT HAHOOIIbIIIEE BIMSHUE HA BBDKHUBAE-
MOCTH SMOPHOHOB.
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GASTROPODS AS ECOLOGICAL INDICATORS OF SOUTH URAL’S LAKES
CONDITIONS
E.A. Pashina
National Research South Ural State University
454080, Chelyabinsk, Lenin avenue, 76, e-mail: kit-174@mail.ru; elenap333@mail.ru
Research advisor —Krupnova T.G., Mashkova I. V.

Possibilities of use the gastropods as ecological indicators are presented in article.
Kumrouessie ciosa: ecological indicator, gastropods, South Ural.
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VJIK 502.42

JOIIOJIHEHME BA3bI JAHHBIX OCOBO OXPAHAEMBbIX ITPU-
POJIHBIX TEPPUTOPUI TEPMCKOT' O KPAS
IT.YO. CannukoB
IIepMmckuii rocy1apCTBEHHbBIN HALIMOHAIBHBIN HUCCIEN0BATENbCKUN YHUBEP-
curet, 614990, r. [Tepms, yn. Bykupesa, 15,
e-mail: sol1430@gmail.com

Tesucel coumepxkar CBEJCHUS O JAONOJIHCHMH IeOMH()OPMAlMOHHOW 0a3bl JaHHBIX
OOIIT HOBOI HPOCTPAaHCTBEHHOH HH(pOPMAIHEH 00 OXpaHACMBIX TEPPUTOPHAX U LEHHBIX
IPUPOAHBIX 00bekTax. HamonHenue 6a3pl JaHHBIX HOBBIMH CBEICHUSAMU I103BOJIAET UCIIOIb30-
BaTh €€ BO MHOTUX HAIpPAaBICHUAX (yHIAMEHTAIbHBIX U HPUKIIAAHBIX UCCIICIOBAHUI.

KiroueBsle ciioBa: 0co00 OXpaHseMble NIPUPOAHBIE TEPPUTOPHY, 0a3a TaHHBIX, LEH-
HBIE TIPUPOJHBIE OOBEKTHL.

B Teuenne MHOTHX JieT kadeapoil OMOTeOLCHOIOTHH U OXPaHbl PH-
pOJIBI, OPYTUMH HofpasfencHusMU [lepMcKOro yHHMBEpPCHTETa M HEKOTO-
PBIMH APYTUMH OpPraHU3alUsIMHU IPOBOAMINCH PAOOTHI MO CO3aHUIO, OIU-
CaHMIO, U3YUYCHMIO, TIPEOOPa30BaHUIO 0CO00 OXpaHSIEMBIX MPHUPOIHBIX TEP-
puropuii (nanee OOIIT) Ilpukambst. 3a 3TH roabl ObUI HAKOIUICH 3HAYU-
TEJIbHBI 00BEM pa3HOPOXHOH MH(OpMalnuH (TEKCTOBBIE, KapTorpaduye-
cKkre Martepuainsl, pororpadun, reogaHHee), Tpedyromeii oosenuaeHns. C
stoit menmsio B 2011 r. Opwia co3maHa W OQHUIIMATIHHO 3apETHCTPHPOBAHA
6a3a ganseIx (ganee BJ1) «OOIIT Ilepmckoro kpas» [2].

TexHn4yeckue XapakTepUCTHKH M OIMCAHUE 3JIEKTPOHHOTO pecypca
ObUTH TIpe/CTaBiIeHbl B paboTax omyOsiMKoBaHHBIX paHee [4]. Ha momeHT
co3manus, 6a3a maHHBIX BKIoudana B cebst cereHus o 22 OOIIT peruo-
HaJILHOTO 3HauyeHusi. MHCTpyMeHTOM co3paHus crana nporpamma ArcGIS
(ESRI).

C momenTa cozmanus BJ] (B8 2010-2011 rr.) mo xonua 2014 r., B
pamMKax Hay4HOTro IpoekTta «Pa3paboTka TEOpeTHUECKHX OCHOB M METOAOB
COXpaHeHHs reorpa)uuecKoro pa3HooOpasust pernoHay, ula IIaHOMEpHas
paboTa 1o COBEPIICHCTBOBAHMIO U HAIIOJIHEHHUIO 3JIEKTPOHHOTO pecypca. K
Havaxy 2015 1. ota pabora Opnra 3aBepmicHa. CTpyKTypa OOHOBIICHHOMN
0a3bl JaHHBIX NPECTaBIEHa Ha pHC. 1.

© Cannukos I1.1O., 2015
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et detietiettiitiiitiitiiti———h——b———————
Tonorpaduyeckas ocHOBa
Tonorpaduyeckue Kaptsl (M 1: 25 000) PapapHas Tonorpaguyeckas cbemka (SRTM)
@ gl MpupoaHbie paiioHUpoBaHUsA pernoHa JlaHHble AUCTAHUMOHHOTO 30HAMPOBaHUA
)
4 |
I
ol Cyuecteyiowme OONT BbifiBNeHHbIE LeHHble npupo,qule\
e 06beKTbI
Q
] I Kateropumsa Peakue suabl 6MOTHI
T Is
=] podunb JlecHble reHeTM4ecKkue pesepsaTbl
g l nnOl.l.l,aAb Knioyesble OPHUTONIOTUYECKME TeppUTOpUU
§ 1 OnucaHue rpaHuL, feonoruyeckue NAMATHUKK
' BrAOYeHHble UEHHbIe NPpUpPOoAHbIe 06beKTbl Ll,eHHble MoYBeHHble 0OBLEKTDI /
|
- 1 —— MpocTpaHcTBEHHbIN aHanus ——
T ¥
= MepcnekTueHbie OONT
=1
g i HassaHue MNnowaab
: 1 PexomeHayemasn kateropus OnwucaHue rpaxuy,
g : PekomeHayembiit npodunb BkAto4eHHbIE LieHHbIe NPUPOAHbIE 06 BEKTLI

Puc. 1 — CTpykTypa 62361 AAaHHBIX

CocraB 0a3bl TaHHBIX BKJIIOYACT 3 ypOBHS: Tonorpaduieckas oCHO-
Ba, OOIIT u ueHHbIE IPUPOAHBIE OOBEKTHI, YYACTKH, NEPCIEKTUBHBIC /IS
co3nanus HoBbIX OOIIT.

1. B kauecTBe KapTorpaguueckoil OCHOBBI 0a3bl JAHHBIX BBICTYITHIIH
tonorpaguyeckue kaptel (M 1: 25 000), kapThl NIPUPOAHBIX paliOHUPOBA-
nuii [lepmckoro kpas, pagaphast Tonorpaduueckas cbemka (Shuttle radar
topographic mission (SRTM)) u mgaHHBIE TUCTAHIHOHHOTO 30HIMPOBAHUS
3emin (manee 1133).

B kauecTBe 0CHOBHOM KapTOTrpa(uuecKoi IMOUI0KKH HCIOIb30BaHbI
HamOolee neTanbHbIe (M3 OOIIETOCTYITHBIX) HU(PPOBBIE TONOTpadUIECKUE
kaptel (M 1: 25 000).

Hns yuyera npuponnsix ycnoBuil Ilepmckoro kpas B coctaB BJ]
BKJIIOUEHBI CJIOM MPUPOAHbIX paioHupoBaHuil Ilepmckoro kpas. K Hum
OTHOCSITCS: LIMPOKO M3BECTHOE JIEJICHUE CYIIN Ha HKOJIOTHYECKHE PETHOHBI
WWEF, npupoansie paiionupoBanusi Poccun (CCCP), a Taxke pernoHaib-
HbIe paifoHupoBanus [Ipukambs, paccMoTpeHHbIe B pabotax M.M. [lanu-
oot m C.A. OBécHoBa (OoTaHMKO-TeOrpaguyUecKre paroOHHPOBAHUA),
C.A. Oeipenkona (necopacturensHoe), E.M. Boponmosa, A.U. Illypakosa,
I'.A. Boponosa u P.A. IOmxkoBa (¢payauctudeckue), b.A. Yazosa u H.H.
Haszaposa (¢usuko-reorpaduueckue u nanamadTHoIE).
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Jlnst mocTpoeHHsl KapThl KPYHHBIX BOJOCOOPHBIX TEPPUTOPHH Kpas
UCTIONIB30BaHbI HanOoIee TOYHBIE JaHHBIC O penbede — pagapHas TOnorpa-
¢uaeckas cremia (SRTM).

J133 BBICOKOTO M CBEPXBBICOKOT'O Pa3peLICHHs HCIOIb30BANNCEH I
OLIEHKH HApyIIEHHOCTH 3KOCHCTEM, OIPEAEICHUS TPAaHHI] aHTPOIIOTCHHBIX
00BEKTOB. DTH MaTepraibl ObUIN IOJIyYeHBl B CBOOOTHOM JOCTYIE H3 Ta-
kux cepBucoB kak, USGS (['eonormueckas ciyx6a CIIA), Google,
Yandex, Bing.

2. BropeiM nH(popManmoHHBIM OJIOKOM CcTaja MHGOPMAIHs O CyIie-
ctByronmx OOIIT 1 BBISIBIEHHBIX LEHHBIX MPUPOIHBIX 00BekTax. CocTaB
MaTepualioB BTOPOro MHGOPMaMOHHOTO OJI0Ka 1MoKa3aH B Taou. 1.

Tabmuma 1
CocrtaB MaTepHasoB, BKIIOUCHHBIX B 0a3y TaHHBIX
«OOIIT Ilepmckoro kpas»
Bceeo,
Tun mamepuana Buowl yennwvix npupoonvix ob6vexmos o
1 2 3
Cets OOIIT Oco60 oxpaHseMble IPUPOIAHbIE TEPPUTO- 265
Ilepmckoro kpas | puu
OTaJOHHBIE YYaCTKU CPENHEN U I0KHOU
Talru, XBOMHO-IIUPOKOJIMCTBEHHBIX JIECOB, 23
JIECOCTEIHBIX TEPPUTOPUM U TOPHO-
TAEKHBIX KOMILJIEKCHI
WHTpa3zoHagpHbIE O0JIOTHBIE SKOCHCTEMBI 754
JlarmmagtHOE
A3HO0GDAZME Mecta 0OUTaHUS PENKUX U UCUS3AIOIINX
p P BunoB 6uotkl (KpacHsie kaurn PO u 3387
ITepmMckoro kpas)
KirodeBbie OpHUTOIOTHYECKUE TEPPUTO- 6
pun
JlecHBIC TEHETHYECKHIE PE3ePBATHI 62
I'eonoruueckoe
['eonornveckre mMaMsTHUKH 103
pa3HooOpasue
TlouBennoe pas-
IleHHBIC TOYBEHHBIE OOBEKTHI 79
HOOOpaszne
BCEI'O 4679

B cocraB mannbIxX 0 cymectBytomei cetu OOIIT Ilepmckoro xpas
BOIIIIa HHGOPMAIHS O TPAHUIAX OXPAHAEMBIX TEPPUTOPHUH, X KATETOPHIAX
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u npodue. YUUTHIBAINCh IPUPOJHBIE OCOOCHHOCTH OXPaHSAEMbIX TEppH-
Topuit (KTuMart, penbed, BogHbIe 0OBEKTHI, IIOYBEHHBIN MTOKPOB, JKUBOTHBIH
U pacTUTENBHBIN MHUp, dKocucTeMbl). CoOpaHa WHPOPMALUS O COCTOSHUU
otnenbHbIX KoMmoHeHToB 1 OOIIT B 1emoMm.

Taxoke coOpaHbI CBEICHHS O BBISIBICHHBIX LIEHHBIX IPHPOIHBIX 00b-
ekTax Ilepmckoro kpast. [To cBOMM 0COOEHHOCTSM BCE LIEHHBIE MPUPOJIHBIC
00BeKTHl pasnenieHbl Ha 4 Tpynmsl: JaHqmadTHOe pazHooOpasue, Oropas-
HOOOpasue, TeoJ0rnIecKoe 1 IOYBEHHOE pazHooOpasue.

K neHHBIM IpUPOIHBIM 00BEKTaM, MPEACTABISIOIIMM JIaHAIIa(THOE
pasHooOpa3ue, OTHOCSTCS THIUYHBIE (JUI COOTBETCTBYIOLIUX IMPUPOIHBIX
paiioHOB) NPHUPOAHBIE KOMILIEKCHL. OHU OTpPa)XKaloT OCOOEHHOCTH 30HANb-
HoctH U mosicHoctu I[lepmckoro kpas. Cobpana uHbOpMaIs 0 Hauboee
pacIpoCTpaHEHHBIX MHTPA30HAIBHBIX cO00IIecTBax Kpas (OOJOTHBIE KO-
CHCTEMBI).

K uncmy 00bekTOB, MpeAcTaBIAIONNX OHOpa3HOOOpa3ne, OTHECEHBI
MECTOOOMTaHMA PENKHUX M MCUE3aloUIMX BHUJIOB, BKIIOUEHHBIX B KpacHyro
kuaury P® n IlepMckoro kpasi, KIIFOUEBBIE OPHUTOJIOTHYECKHE TEPPUTOPUH
MEXAYHApOIHOTO 3HAYEHHS U JIECHBIC TCHETHIECKUE PE3EPBATHI.

HeHHLIe T'COJIOrH4YCCKUC O6’I)CKTI)I, NpeACTaBIAIOIINEC 3HAYUMBIC
sTanbl (POPMHUPOBaHUS 3EMIIM, OTPAKAIOT T'EOJIOTHUECKOe pazHooOpasue
IMepmckoro kpas. LleHHbIe TOUBEHHBIE 0OBEKTHI COCTABIAIOT Pa3HOOOpasue
IIOYBEHHOT'O TMIOKPOBA PETHOHA.

Bcero 65110 yuteHo 4679 mEHHBIX IPUPOIHBIX 00BEKTa, 662 U3 HUX
OBUIO BBISIBIICHO M OITMCAHO MPH YYACTHU aBTOPa 3TOH pabOTHI.

3. 3HaYUMBIM PE3yIIETATOM PadOTHl ¢ OOHOBIICHHOH 0a30il HaHHBIX
cTaja pa3paboTKa pPEKOMEHJAlHWil 10 COBEPIICHCTBOBAHWIO COBPEMEHHOMN
cetr OOIIT. Hns atoro, mo 3apaHee pa3paboTaHHOW MeToAuKe [3], BBIAB-
JSUTUCH YYacTKHU, HEPCIIEKTUBHBIC JJISI CO3aHUsI HOBBIX OXPAHSIEMBIX Tep-
puropuid. st KaXkaoil mepcreKTHBHON TEPPUTOPUH ONPEeNIeHa TII0IaIb,
IpaHUIbl, PEKOMEHJyeMas KaTeropus, npoGuib U LECHHBIE NPUPOHBIC
00BEKTHI, HAXOJISIIIIUECS] Ha 3TOM Y4acTKe.

BoiBoabl. baza nanHbIX OyAeT MoJIe3HON JUIS CTYACHTOB U MPEmnojia-
Batelneil, pabOTHUKOB OXPaHAEMBIX TEPPUTOPHUI, YIEHBIX-3KOJIOTOB U TOCY-
JApCTBEHHBIX CITy)KaIINX, paboTaomux B MPHUPOIOOXpaHHOU cdepe. DTOT
ANEKTPOHHBIN pecypc MOXKET MCIIONB30BAaThCS ISl KOHTPOIS B chepe mpu-
POJONONIB30BAHMS, TIPH MPOBEJICHUH HH)KEHEPHO-IKOJOTMYECKUX H3BICKa-
HUMH, B DKOJOTUUECKON IKCIIEPTU3E MPOEKTOB CTPOUTEIHCTBA, PEKOHCTPYK-
MM MHXEHEPHBIX COOPY)KEHMH, IPU OpraHU3allil MOHMTOPHHIA COCTOS-
Hus OOINT.
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B 2014 r. Ha ocHOBe 0a3bl JaHHBIX, aBTOPCKUM KOJUIEKTHBOM Ka-
¢denpsl OmoreoreHonmoruu u oxpansl npupoxsl [ITHUY coznana kapta
«OOIIT Iepmckoro kpas»» (M 1: 920 000) [1].

Bubnuozpagpuueckuii cnucok

1. Bysmakor C.A., BoponoB I'.A., 3aiineB A.A., Aumpees JI.H.,
Cannukos I1.10. Ocobo oxpansemble npupoHbie Tepputopun [lepmckoro
kpas // YueOHO-MeToamueckoe mocobue (kapra). Macmrad 1: 920 000.
@®opmar Al. IleuaTaercs Mo pelICHUI0O METOAMYECKONH KOMHUCCHM Teorpa-
¢uueckoro Qakynprera IlepMCKOro rocCyAapCTBEHHOI'O HAallMOHAIBHOTO
HCCIIeIOBATEIBCKOIO YHUBEPCUTETA.

2. Bbysmakor C.A., 3aiitieB A.A., Auapees J[.H., Cannukos ILIO.
baza nmaHHBIX 0CO00 OXpaHAEMBIX NPUPOXHBIX TeppuTopuii Ilepmckoro
Kkpasi // CBHIETENbCTBO O PETUCTPAINHU IEKTPOHHOTO pecypca Ne 17082 ot
16.05.2011

3. BysmakoB C.A., CannmkoB I1.FO. Meroauka co3maHUs peruo-
HaJIbHOM ceTH 0c000 OXpaHAEMBIX NMPHPOAHBIX TEPPUTOPHH (Ha MpUMeEpe
Iepmckoro kpas) / UzBectnss Camapckoro Hay9HOTO LeHTpa Poccuiickoit
akanemuu Hayk. T. 16, Ned(2), 2014. C. 1701-1704.

4. CannukoB [LIO. T'eomndopmanmonnas 6aza manueix OOIIT
IMepmckoro kpas // Bectauk monoasix yuensix [IN'HUY: ¢6. nayy. Tp.: B 2
1. / otB. Pen. E.H. Barypun; I[lepm. roc. Han. uccn. yH-1. — [Tepms, 2011. —
T.1. - C. 64-73.

Hccnedosanue evinonneno npu ¢hunarcogou nodoepicke PODU 6
pamkax Hayunoz2o npoekma Ne 14-05-31262 (The reported study was par-
tially supported by RFBR, research project No. 14-05-31262).

UPDATE DATABASE OF PROTECTED AREAS OF PERM REGION
P. Yu. Sannikov
Perm State University, 614990, Perm, street Bukireva, 15, e-mail: sol1430@gmail.com

Abstracts contain information about the addition of geographic information database
PA’s new spatial information about protected areas and valuable natural objects. Update data-
base with new information makes it possible to use it in many directions of fundamental and
applied research.

Keywords: protected areas (PA’s), database, valuable natural objects.
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YJIK 628.1+644.6:556

PEINEHHUE IMTPOBJIEMBI BOOJOCHABXKEHHUSA U BOOOOTBE-
JIEHAS HAYUYHOM BA3bI WJIBMEHCKOT'O TOCYJIAPCTBEH-
HO 3AIIOBEJJHUKA

E.J. Cxanés, T.I'. KpynmaoBa, 11.B. Mamkosa
HarmmmonansHsIit necnenoarensekuii KOkHO-Y panbCKuii Tocy1apCTBEHHBIH
yHuBepcurert, 454080, r. UenstOunck, mp. um. B.U. Jlenuna, 76

Hacrosiast pabora mocasitieHa npodiieMe BOJOCHA0KEHHS U BOZOOTBEICHHS Ha Tep-
PHUTOpPHH HAy4YHOM 0a3bl 0XKHOTO JIECHUYECTBa MIIbMEHCKOT0 roCyAapCTBEHHOTO 3alI0OBETHHKA.
IIpoBeneH XUMUYECKUH aHANM3 BOIbI U3 CKBAXHUH. BBIABICHBI NMPUYHHBI HECOOTBETCTBHUS
KavecTBa MUTHEBOM BOJBI CYIIECTBYIOIIMM HOpMaTHBaM. JlaHbl PEKOMEHIALMU MO YJIydlie-
HUIO CYIIECTBYIOIIETO MOJIOKCHHSI.

KiroueBble ciioBa: BOJOCHAOKEHUE, IOJA3EMHbIE BOJbI, MHUThEBAs BOAA, (H3HUKO-
XMMHUYECKHE [MOKa3aTe M Ka4eCTBa BOJIbI, OYMCTKA CTOYHBIX BOI.

Beenenne

HnpMeHCKUN TOCYJapCTBEHHBIN 3allOBEIHUK, PACIIOJNIONKEH Ha BOC-
TOUHBIX ckioHaX HOxHoro Ypama, B UensOuHCKOW 00NacTH, K CEBEpO-
BOCTOKY OT ropona Muacc. 3anoBefHUK ObLT 00pa30BaH B LEISIX COXpaHE-
HUS UCKITIOYUTEIBHO Pa3HOOOPA3HOTO IO COCTaBy KOMIUIEKCA TOPHBIX IO-
PO M MUHEPAJIOB, a Takxke (uopsl U dhayHsl, TunugHOU i FOxHOTO Ypa-
nma. Hayunas 6a3a 3amoBeIHHKA pacIolio’keHa Ha BOCTOYHOM Oepery Wiin-
MEHCKOT0.

ExxeromgHo Ha TeppuTopuu 0a3bl B JIETHUH MEPUOJ IPOBOASAT HCCIIe-
JIOBaTENCKYIO pabOTy B paMKax IMOJIEBBIX NPAKTHK HAYYHbIE KOJJICKTHBHI
Belyliux yHuBepcureroB Poccuiickoii @enepanuu — MOCKOBCKOro rocy-
JApCTBCHHOTO YHHBepcHuTeTa, KazaHCKoro (emepalbHOTO YHHBEPCUTETA,
HauumonansHoro uccnenoBatenbckoro HOxHO-Ypanbckoro rocyaapcTBeH-
HOTO yHHBepcHuTeTa. B mroire Mecsme Ha 06a3e OJHOBPEMEHHO MOXKET IIPO-
skuBath 10 300 4enoBeK, TOrJa Kak B OCTaJbHbIE MECAIBI — 2—3 IITATHBIX
corpyaHuka. TakuM oOpa3om, B JIETHHH HEpHOJ OCTPO BCTaeT mpoldiema
obecrieueHus HAYIHOH 6a3bl BOIOW MUTHEBOTO KAYESCTBA.

B nacrosimeli pabote mpou3BEACH pacueT pacxoja BOJbI HA HYX Kb
HAyYHO-TIPOM3BOACTBEHHO! 0a3bl B JIETHUI MEpHOJ, ONpeeNeHb! IoKa3a-
TEJIM Ka4eCTBa BOAbI U3 CYLIECTBYIOIMX HA HACTOSIIUNA MOMEHT CKBA)KUH, a
TaKXXe JaHbl PEKOMEHJAINH 110 BO3MOKHBIM METO/IaM BOJAONOATOTOBKH.

IKCIepuMeHTAIbHAS YaCTh

HUccnenosanus nposoaunu B utone 2014 r. Ha TeppuTOpUN HAyYHOH
6a3b61 MIIbMEHCKOT0 TOCyJapCTBEHHOTO 3aII0BEIHHKA.

OT60p P06 BOIBI 15t oNpeeneHns PU3NKO-XUMHIECKUX TTapaMeT-
POB M THAPOXMMHYECKOTO aHAIM3a OCYIIECTBISUIM B COOTBETCTBHHU C Tpe-
6osanmsiMu ['OCT P 51592-2000. XuMHKO-aHATUTHYSCKHE HCCIICIOBAHMUS

© Ckanés E.JI., Kpynuosa T.I'., Mamkosa 1.B., 2015
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1po0 BO/BI B Ka)K/I0H TOYKE MPOU3BOJMIM B 1aOOPaTOPHU COTJIACHO CTaH-
JapTHBIM MeToaukaM. [ ceKTpodOoTOMETPHUECKIX HCCIIeJOBaHUI OBLI
ucrnonb3oBaH Qorokosopumerp KDK-3. g NOTEHIIMOMETPUYECKHX H
KOHIYKTOMETPHUIECKAX W3MEPEHUI HCIONB30BAIH HMOPTaTUBHBIE MyJIbTH-
tect UIJI u Mymstutect KCJI cooTBETCTBEHHO.

CymecTBymoniee noJioxkKeHne

BonocHabxenne HaydHOH 0a3bl OCYIIECTBISIETCS M3 TPEX CKBAXKHMH
(puc.). OTMETHM, YTO CKBaXXHHBI SKCIUTyaTHPYIOTCS JIMIIb B JIETHEE BPEMsI.
Ha 3uMy CKBaKMHBI 3arie4aThIBalOT, 1 pAOOTHUKH 0a3bl Ha MUTHEBBIE U XO-
3STCTBEHHO-OBITOBBIE HYKIBI CIIONB3YIOT IPUBO3HYIO BOIY.
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CkBaxkuaa Nel skcmryatupyetcst 6onee 30 ner. Ee rimyOmna cocras-
qsiet 30 MeTpoB. Boay U3 CKBa)KMHBI UCIIOJIB3YIOT AJISL IPUTOTOBIECHUS NU-
1 B KyxHe-cTooBoi Nel. Takske psnoM co 31aHHEeM KyXHH-CTOOBOH Nel
nUMeeTcs YIUYHBIN KpaH (CM. pHc. 1), U3 KOTOPOro BOAA MCIOJIB3YETCS AT
ymbiBaHus. CKBa)XKMHA HAIOJTHACTCS MEIJICHHO, TO3TOMY B KpaH, B CIIydae
HEOOXOAMMOCTH IOJAETCS BOJA N3 CKBAKHUHBI No3.

W3 ckBaxxkunbl N2, Bosa Mcnosb3yercsi B OaHe sl XO3SIHCTBEHHO-
OBITOBBIX HYXI (MBIThsI, CTUPKH O€JIbsl) M THTHEBBIX HYXJ PaOOTHHUKOB
0a3bl, MOCTOSHHO MPOXKUBAIOIINX Ha ee TeppuTopun. CKBaXkMHa ObLIa Mpo-
Oypena B 2013 r., ee rinyOuna cocrasisieT 40 MeTpOB.

CxBaxkxuHa Ne3 umeet riyOuny 22 metpa u npodypena B 2014 r. ps-
JIOM CO CTapOi CKBaXKMHOM, MOCKOJIbKY ITOCJIE MHOTOJIETHEN 3KCILTyaTalluu
TIPOU3OIILIO pa3pyLICHUE OOBS3KH CKBa)KUHBI (00CamHOU TPYyOBI) M HACOC-
HOe 00OpyZOBaHHE YILIO MOJ 3eMII0. M3 3TON CKBa)XKMHBI CHAOXKArOTCS
JyleBble KaOWHBI, KyXHsA-cTojoBast Ne3 M ynudHBIE KpPaHBI, PACHONOKECH-
HBIE PSAIOM C KyXHEH-cTOI0BOM Ne3 u crnajabHbIM KopiycoM Nel.

CO6op x03sHicTBeHHOM BOABI (IymI, OaHs) Ha TeppuUTOpHU Oa3bl B Ha-
cTosIIIee BpeMs NMPOM3BOAMTCS B OpPraHM30BaHHBbIC KaHaBbl. Ha 0aze mme-
IOTCSl YAMYHBIC TyaJIeThl C BBITPEOHBIMU IMaMH. TOJBKO B OJTHOM Tyanere
BHIrped 000pynoBaH OETOHHBIMH KOJbLIAMHU, TOTAa Kak cortacHo CanlluH
42-128-4690-88 [1] BeIrped momKeH OBITH BOAOHEMpOHHUIIAeMbIM. Kpome
toro, cormacio CHull 30-02-97 [2] ¢ yuetom usmenenwuii 2001 r., mpu ot-
CYTCTBHHM IICHTPAJBHON KaHANM3allMHd HYXXHO TIIOJIb30BaThCcs IIyAp-
KJI03€TaMH 1 OHOTyalleTaMH.

B TedyeHme psma et BeIBO3 TBepIbIx OBITOBBIX 0TX0a0B (TBO) ¢
TeppuTOpHUU 0a3bl He mpom3BoamiIcs. OTXOIbI CKIaIUpOBAINCh B (QyHIa-
MEHT pa3pyLIEHHOTO KopIyca (cM. puc. 1) ¥ Hepechnaluch TPYHTOM. DTO
HapymaeT TpeboBanus CanlIuH 42-128-4690-88 cormacHo xotopeiM, TEO
JIOJDKHBI BEIBO3UTCSI MYCOPOBO3HBIM TPAHCIIOPTOM, a >KHJIKHUE OTXOMBI U3 HE
KaHAJIM30BaHHBIX CTPOCHHH — AaCCEHM3ALMOHHBIM BaKyyMHBIM TpPaHCIIOP-
ToM. Ha Hacrosiiuii MOMEHT PYKOBOACTBOM Hay4HO-IIPOM3BOJCTBEHHOI
0a3bl MPENPHUHATH MEPHI 110 YCTPAHEHUIO JIAHHBIX HAPYIICHUH: OPraHU30-
BaHa KOHTeHHepHas miomaaka u BeiBo3 ThO, Bce TyaneTsl OyayT nepeodo-
pyZoBaHBl u OyJIeT OpPTaHWU30BAH BHIBO3 KUIKUX OTXOJOB CIEUIHATbHBIM
TPAHCIOPTOM.

Pe3yabTaThl U MX 00cyKIeHHE

B Tabmuue 1 mpepcraBineHbl pe3ynbTaThl aHAJIM30B BOJABI U3 CKBa-
XWH. B Bozie U3 Bcex CKBa)XXMH 0OHApyKHMBAETCsl BBICOKOE COJIEP)KaHHE pas-
JTMYHBIX GopM azora (AaMMOHHMITHOTO, HUTPATHOTO, HUTPUTHOTO). OKHCIIsIe-
MOCTb BOABI U3 ckBakuHbI Ne3 mpesbrmnaeT 3HaueHue I1JIK u cocraBnsger
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9,2 MrO,/n. Takue ke BbICOKHE 3HadeHHUs okucisieMoctr (10 MrO,/m) 3a-
(UKCUPOBAHBI B KyXHE-CTOJIOBOH, KOTOpasi cHabKaeTcsi BOJOU M3 CKBAXKH-
eI Ne3. Taroke MOBBIIIEHO CONEpKaHWE aMMOHHHHOTO a3ora — Ooree 1,5
Mr/i. XOTs HOPMAaTUB COJEPKAHUS aMMOHHIHOTO a30Ta B MUTHEBOU BoOJE
cocTaBisieT 2 Mr/a [4], mpu MPOU3BOJICTBE OYTHIMPOBAHHOHN MUTHEBOH BO-
IBI IPUHAT OoJree JKeCTKUIT HOpMAaTHB Ha coxaepkaHne ammuaka (0,1 mr/m
Jutst iepBoii u 0,05 Mr/im 71t BBICIIEH KaTeropuu kadecTra) [5].

CxBaxkuHa Ne3 rimyOuHOW 22 MeTpoB HpoOypeHa Ha HepBBIH BOJO-
HOCHBIH ci1oi. OH c11ab0 M30JMPOBaH OT MOBEPXHOCTHBIX BOJ M ITOJBEPIKEH
AQHTPOIOTEHHOMY 3arpsi3HeHuo0. [103ToMy IMpUYHMHBI HENPUTOAHOCTH BOJBI
JUTSL TUTHEBBIX 1€JIe MOTYT OBITh KaK MPUPOJIHBIE MPOIIECCHl, TaK U aHTPO-
MIOTEHHOE BIIUSHUE.

[lepBas mpuyMHAa CBSI3aHHA C KIMMATHICCKAMHU OCOOCHHOCTSIMH HIO-
11 2014 1. B Xozxe ucciienoBaHuiA HaMu 71 BOABI 03epa MibMeHckoe ObLn
0oOHapyXeHBl BBICOKHE 3HAYCHHS OKHCISIEMOCTH, KOTOpas mocturamra 28
MrQOy/n. CoriacHO e TPENBIIYIINM HCCIEHOBAaHISIM [6-8] m nmTepaTyp-
HBIM JIaHHBEIM [9], 03epo MbMeHCKOE OTHOCHTCS K ME30TPO(GHOMY THITY,
JUIL HETO HE XapaKTEePHO CTOJb BBICOKOE COAEp)KaHHE OPTaHUYEeCKHUX Be-
miecTB. Takue aHOMANbHO BBICOKME 3HAUEHUS OKHCIIIEMOCTH CBS3aHBI C
XapakTepHbIMU JUIA ot 2014 1. creAyoImUMHI IPUPOTHBIMU MPOLIECCAMU.
IOro-3ananHas yacTb o3epa 3a00JI04Y€Ha, C CIUIABUHAMH M0 OEperoBoOi JIH-
HUH, TIEPeXOoIsIuMe B 60510T0. OT 60J10Ta 03€pO OTACICHO rpsioit. B aToM
TOJy B pe3yibTaTe 3aTsXKHBIX JOXAEH YpOBEHb BOJBI B 03€pe MOITHSIICS
BEIIIIE TPSABI, KOTOPAs SBISICTCS BOIOPA3MIEIIOM, H B 03€pHYIO BOJY ITOTajia
0oyoTHAsI. DTUM e OOBACHSIOTCS TOBHIIICHHBIC 3HAYCHUS aMMOHHUITHOTO
azora (1o 0,85 mr/) B Bozie o3epa. 3HaUNTENbHOE YXYIIICHHUE ITOKa3aTeleH
KayecTBa BOJBI 03epa MITbMEeHCKOE MOTIIO TIPUBECTH K YXYALICHUIO KadecT-
Ba BOJBI W3 CKBaXHWHBI Ne3. J[pyras mpuYrHA — HECOOTBETCTBYIOIIEE Tpe-
O0OBaHMSIM OOYCTPOHCTBO TYaJleTOB, OTCYTCTBUE CHCTEM OYHCTKU XO3SHCT-
BEHHO-OBITOBBIX CTOKOB. B 1MOJIb3y 3TOH T'MIIOTE3bI TOBOPHUT 3HAYHUTEIHHO
0oJiee BBICOKOE COJCP)KAaHHE MOHOB aMMOHHS B MOJ3EMHBIX Bogax (Oosece
1,5 mr/m) , yem B 03epe Mnbmerckom (o 0,85 mr/m). Ckopee Bcero, uMeeT
MecTO BCE K€ MOCTOSHHOE MPOCavyrMBaHHE B MOJ3EMHbIE TOPU3OHTHI de-
KaJIbHBIX CTOKOB.
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Tabmuna 1

XumuueckHe MOKa3aTeau KayecTBa NPod BOAbI, B3ATHIX HA TEPPUTOPUH HAYYHOIH 0a3bl
MN1bMEHCKOro rocy1apcTBEHHOI0 3a110BeTHHKA

Tlokazamensw, Touxa ombopa npobui
€o. usmepe- Ckea- Ckea- Ckea- | Ckea-orcuna Kyxus-
Hus JHCUHA JICUHA JICUHA Ne3 cmono-6as
Nel Ne2 Noe2 Ne 3 1K
(nocne
Kun-
HUs)
AszoT HHUTpa-
to8, NOy | 05 49,5 - 0,4 04 HZS"gee
(mr/m) 3]
A30T HHUTpH-
TOB, NO;, | 0,105 0,02 0,017 0,11 3[4]
(mr/m)
Azor ammo-
HUIHBIN, 0,35 0,3 - Boaee 1,5 0,15 21[4]
NH," (mr/n)
Coneprxanue
Kenesa  00- Hwxe
mero,  Feupm 0,1 0,05 001 0,2 0,045 0,3 [4]
Mr/1
Ilepmanra-
B TIpejie-
HaThat Okue- |- 5 g 48 2.8 92 10 nax 5-7
JSIEMOCTD 3]
(MrO,/m)
JKecTtkocTh B Ipese-
obmas, X 52 6,5 - 41 55 max 7 -
(MMOIIB/1) 10[3]
Coneconep- B TIpeRciax
189,2 389,6 38 152,6 1789 1000 —
JKaHue, Mr/J 1500 [3]
pH 6,882 6,255 - 6,829 6,779 6-9 [3]
Eh, MB 2452 252,3 - 2554 332,3 -
JKecTtrocTh
KaJIbI[HEBas, 3,5 51 - 29 52 -
Ca*" (mr/m)
Xnopupsl, He Gonee
CI- (/) 44,7 89,5 - 12,6 12,6 350 [3]
Harpuit, Na*
(/1) 51 8,2 - 4,1 3,6 200 [4]
Kami, K 3 0.9 - 0,19 0,24 -
(mr/1m)
Docdop
opTodocda- Huxe Hwxe
T0B, POS 0,01 0,01 - 0,07 Huxe 0,01 3,5
(mr/m)
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B Boze ckBaxkunbl Ne 2 oGHapyskeHo npessiienue [I/IK nmo Hutpa-
Tam — 49,5 mr/i. Ora ckBaxkuHa 6onee riryookast — 40 metpoB. [lpuanHoii n
B JTOM CIlydae MOXXET OBITH AHTPOIIOTEHHOE 3arps3HCHHE (EeKaIbHBIMU
CTOKaMH, COJEpKallMMHM aMMOHUIHBIA a30T, KOTOPBIA B YCIIOBUSX HOJI-
3eMHBIX BOJ OaKTepHAMHU-HATPU(UKATOPAMH OKHCIAETCS N0 HUTpatoB. C
JIPYroi CTOPOHBI, MOBBIIIEHHOE COJEp>KaHUE HUTPATOB MOKET OBITH 0CO-
OCHHOCTBIO TIOJ3EMHBIX BOJ B JJAHHOW reorpauueckoil MECTHOCTH, YTO B
KOHTEKCTE BBIIIECKa3aHHOTO MaJIOBEPOSITHO.

Ilocne kunsyeHus BOABI M3 CKBaXKMHEI Ne2 ee KaueCTBO 3HAUUTEIIb-
HO yiydmiaercss no TpeOyeMbix 3HaueHHil (tabm. 1).Hambomee BBICOKOTO
KadecTBa Ha MCCIIEAYEMOM TEPPUTOPHH OKa3aJlach BOJa M3 CKBAXKUHEBI Ne 1.

Ilo mamreMy MHEHHIO, HEOOXOIMMO IIPUBECTH B COOTBETCTBHUE C TPE-
OyeMBIMM HOPMaMH BOJOOTBEIEHHE Ha TEPPUTOPHH HAaydHOM Oasel. Jis
9TOr0 MbI IIpejularacM BMECTO VJIMYHBIX TYaJIETOB YCTAHOBUTH COBPEMCH-
HEIE CENTHKHU, a COOp XO3SHCTBEHHON BOIBI OCYIIECTBIIATEL B CIIELHAILHYIO
€MKOCTh M OYMILAThH JOKAJIBHO HA YCTAaHOBKAX IIIYOOKOM OMOIOTMYECKON
OYHCTKH, KOTOPBIE B HACTOSIIEE BPEMs IIMPOKO IIPEIACTABIEHLI HA PHIHKE.
Kak BapuaHT, 111 Ce30HHOM PabOTHI HamboOJIee IMONOMIET OYMCTKA C HC-
noab3oBanneM SBR-peakTopa (peakTopa mepeMeHHOro AeHCTBHUA).

Bony U3 moa3eMHBIX CKBa)XKHH MBI IIDEIaraeM OYHIIATh Ha (UILT-
POBaIBHBIX CHCTEMaX C HCMOIB30BAaHUEM MEMOpaHHEIX TexHodoruii [10].

3akioueHue

Takum 006pa3oM, BOJa Ha HAYYHO-IIPOM3BOACTBEHHON 0a3e Mo HEKO-
TOPBIM MOKAa3aTeIsIM HE COOTBETCTBYET HOPMATHUBAaM U YCIOBHO IPHUIOHA K
MOTPEOJICHHUIO, TaK KaK BBISIBICHO TMOBHIIICHNE MMOKA3aHUH IO COJIEPIKAHUIO
HUTPATOB U IIEPMAHTaHATHOH OKUCIIIEMOCTH.

W3 u3yyeHHBIX 00pa3noB BOILI, BOJAa CKBaXMHBI Ne 1 MOMKET HcC-
MTOJTK30BATHCS JIJISl IUTHEBOT'O MCIIONB30BaHMS, TaK KaK OHa COOTBETCTBYET
TpeOOBaHUAM, TPEIBSBIAEMBIM K IIUTHEBON BOJIE.

OueHb MI0X0ro KadecTBa BoAa B ckBaxkuHe Ne 3. Ilo mamemy MHe-
HMIO 3TO CBSI3aHO C HE3HAUUTEILHOU I1yomHoM (20 MeTpoB). B reonoruue-
CKHX VCIIOBHMSX HAy4YHO-IIPOU3BOACTBEHHOI 0a3bl MIBEMEHCKOro rocyaap-
CTBEHHOTO 3alOBEIHUKA apTe3UaHCKHUE BOJIbI HAXOJATCS TIIyOOKO M CKBa-
JKMHA J0JDKHA OBITh He MeHee 80 MeTpoB.

B xoze IpoBeneHHOr0 MCCIIeN0BaHUs, ONPEIEIIMINA, YTO KUIITUEHUE
3HAYMTEJIFHO YIIVYIIAET KauyecTBO BOABL. Boay u3 tpex ckBaxkud (Ne 1, 2),
Ha HaYYHOM 0a3ze MOYKHO YIOTPEOJATh Il IUTHS IIOCHE IIPEABAPUTEIHHOMN
oOpaboTku. Boay ke n3 ckBaxuabl Ne 3 HexeaaTelIbHO MCIIOJIB30BaTh IS
MUTHEBBIX IIEJIEH.

JlaHbl pEeKOMEHJAIMHU TI0 YJIYYIICHUIO COCTOSIHHSI BOJOOTBEICHHS
0a3ml.
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Annotation. The present work deals with the problem of water supply and wastewater
treatment of scientific center which is located at south forestry limen state reserve. Chemical
analyses of water from wells have been conducted. Causes of discrepancy of drinking water
quality to the existing guidelines have been identified. Recommendations for improving the
existing situation have been given.
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Hacrosimast paboTa NocBsIieHa U3y4EHHIO CTPYKTYPbI (PHTOIIAHKTOHHEIX COOOIIECTB
o3epa MibMeHCKOe, HAaXOAAIIErocs Ha TeppuTopur WIbMEHCKOro rocyIapCTBEHHOTO 3aro-
BenHuKa V3yueHo BumoBoe pa3HooOpasue GpuTomiankTona. Paccuntad HHIAEKC canmpoOHOCTH U
ompezeneH TpopUIECKHil CTaTyc o3epa.

KitoueBbie croBa: (DUTOIUIAHKTOH, OMOMHIMKALMS, CAIPOOHOIOTHYCCKHI aHAIH3,
HHJEKC CarpoOHOCTH, TPODUUYECKHI CTATYC.

Hapacraroniee aHTpONOT€HHOE BO3JEHCTBHE HA TNPHUPOJHBIE KOM-
IUIEKCHl CTAHOBHUTCSI MPUYMHON HMCTOIICHHS BOIHBIX PECYPCOB, IPOIECCHI
BOCITPOHM3BO/ICTBA KOTOPBIX OCIAOJSAIOTCSA B pPE3yNbTaTe Ype3MEPHOH 3KC-
IUTyaTanuy | 3arps3HeHns. FOKHBIM Ypan xapakTepu3yeTcsi XOpoulo pas-
BUTOH THAPOCETHIO, 00BEUHSAIOMEH MHOXKECTBO 03€p, PEK M OOJIOT, TPYH-
TOBBIE BOZBI. DKOJOTUYECKHE YCIOBHS B PETHOHE BECbMa Pa3sHOOOpa3HBI,
YTO OOYCIOBJIEHO 30HAJIBHO-KIMMATHUYECKUM JIEIE€HHEM M CII0KHOCTBIO
penbeda.

B Hacrosimee Bpemst Ha FOxHOM Ypase oueHb OCTPO CTOMT BOIIPOC
AHTPOIIOTEHHOM Jlerpaialiiii BOAOEMOB, KaK IEJIOCTHBIX 3KOocucTeM. B pe-
THOHE OTMEUYECHO CHIKEHHE OMOIOTHYECKOTO pa3HO00pasus, a TaKkKe yHHUU-
TOXKECHHME LEHHBIX HCTOYHUKOB IPeCHOM BoAbl. IloaTomMy upe3BbIUaiiHO
Ba)XHO YIITyOJIEHHOE KOMIUIEKCHOE M3Y4eHHE BOJHBIX 3KOCHCTEM, OTHENb-
HBIX UX KOMIIOHEHTOB OMOTHYECKNX N aOMOTHYECKNX B3aUMOCBSI3eH MEXITy
HUMU.

B nanHo# pabore OBIIIO IPOJOIKEHO M3yYeHHE DKOCHCTEMBI 03epa
WnemeHckoe, Hayatoe B mpenslaymux padorax [1, 2]. Llenp paboter —
OIIpEIeTNTh KauecTBO BOAbI 03epa MibpMeHckoe o 6rnopazHooOpasuio Gu-
TOIUTAHKTOHHOTO coo01ecTsa. B 3amaun uccnenoBaHus BXOIMIO: 00CIe1o-
BaTh aKBaTOpHIO o3epa MnbMeHcKkoe, BRIOpaTh TOUKH IpoOooTOopa u 0boc-
HOBATh BBIOOpP; MPOM3BECTH OTOOP MPOO M OMpEAETUTH BUIOBYIO IPUHAM-
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JISKHOCTh (PUTOTIAHKTOHA B IPo0ax; M0 4acTOTE BCTPEYAEMOCTH 3apETH-
CTPHPOBAaHHBIX BHUIOB (PUTOINIAHKTOHA M HMHIEKCY CAaNpOOHOCTH OIpene-
JIMTH KJIACC Ka4eCTBa BOABI 03€pa.

Ozepo MnbeMeHcKoe, pacIooxKeHO Ha 10KHOU rpaHuie MibMeHcKo-
TO 3aI0BEHUKA U HAXOANUTCSA Ha aAMHHHCTPAaTHBHON TeppuTopuH . Muac-
ca. OTHOCHTCS K CpETHAM O3epaM II0 IUTOMaan, o0mas aminHa o3epa 3,4 kM
npu HauOoJbLIel mupuHe B 1,8 kM.

HccnenoBanusi BUAOBOTO COCTaBa M KOJMYECTBEHHBIX XapaKTEpH-
CTHK (UTOIUIAHKTOHA BojoeMa npoBoawinch B 2013-2014 rr. B pesynbra-
TE THIATENLHOTO 00CIIEI0OBAHUS CTETIEHH aHTPOIIOTEHHOM U peKpeallnOHHOMN
Harpy3Kd Ha NPHOPEXHBIE 30HBI 03epa OBUIO ONpEAEIeHO 5 TOYeK Mpobo-
otbopa.

B pabore mcronp30BaH MapmIpyTHBIH METO M CTAaHAAPTHBIC THAPO-
6uonorndeckne meromuku. [Ipm orOope mpod Wcmonp30BamM OaToMeTp B
COOTBETCTBUM C OOIIECHPUHATBIMHU JUIS aJblOJOTHUECKUX HCCIECAOBaHUI
Meronamu. CrymeHne OCcyIecTBISUIN 0CaouHbIM criocodoM. Vcronbs3oBa-
JIM CBETOBBIE MUKPOCKOIIBI ¢ yBenundenueM B 600 u 1000 pas.

Bunpl, pazHoBuaHOCTH M (hOopMBI BOZOpOCIeH HACHTH(OUIMPOBAIN
[0 OTEUYECTBEHHBIM M 3apyOexHbIM ompenenutensMm. llpu skosoro-
reorpaMuecKkoil XapakTeprCTHKEe (HUTOIUIAHKTOHA HCIIOJIb30BaIH JIUTEpa-
TypHBIe 1aHHbIe [3].

J1nst OLIEHKH DKOJOTHYECKOTO COCTOSHUS 10 OMopazHooOpasuio ¢hu-
TOIUIAHKTOHA HCIIOJIb30BAIM CIEAYIONIME IT0Ka3aTesu: YUCIO BUAOB, YUC-
JICHHOCTH (B Oailiax), MHIEKC carpoOHocTH 1o Merony [lantne-Bykka (S).
Hecmotps Ha MHOroOoOpa3me cHCTEM pacueTa MHIEKca CarpoOHOCTH I
aHaM3a JIAaHHBIX OBbUT BEIOpaH METOJI MHANKATOPHBIX opraHu3MoB [lanTie u
bykka B Mmogu¢ukannu Cnanedexa. OH Hanbonee yqo0eH B pacderax, Mo-
3BOJISIET MIOJYYUTh BECbMa TOUHBIE JJAHHBIE, COIOCTAaBUMBIE C Pe3yIbTaTaMHt
(PM3UKO-XMMUYECKOTO aHalIN3a, YCIEHIHO INPHMEHSETCS B OOJBIIMHCTBE
CTpaH, a Takke PEeKOMEH/I0BaH PocruapoMeToM Kak OCHOBHOW METOJ JJIs
OIIEHKH CanmpoOHOCTH BOJIBI.

Busyanuzanus JaHHBIX NPOM3BOAMIACH C HUCIIOJIB30BAaHHEM MOJIYJIS
«GRAPHS».

B pesynbrate ncciaenoBaHuil HaMu OBLIO 3apETUCTPUPOBAHO BCETO
31 Bux HUTOIITAHKTOHA, OTHOCAIIMXCS K PA3TUIHBIM XH3HEHHBIM (hopMawm,
HEKOTOPbIe W3 KOTOPBIX SIBJISIIOTCS TTOKa3aTeNIIMH 3arps3HEHHOCTH BOJIBL.
[MocTosiHHBIe  mpeacTaBUTENM  3eseHBIX  Bojopocneit  Coenococcus
planktonicus; cuHe-3eneHBIX  Bojopocied  Microcystis  aeruginosa,
Anabaena flos-aquae f.; 3omortucThix Bogopocneii Dynobrion divergens;
JIMaTOMOBBIX Bojiopociel Aulacoseira granulate, Synedra ulna. Haubonee
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peAKO  BCTPEYAIOTCS ~ MPEACTAaBUTEIH  CHHE-3€JICHBIX  BOJIOPOCICH
Woronichinia naegeliana, Oscillatoria limosa f.; 3emeHBIX BoOmOpOCIEi
Dispora crucygenicides, Botrococcus braunii viridis, Spirogyra sp.,
Planktosphaeria gelatinosa, Coenochloris ovalis, Ulotrix variabilis; 30motu-
cTeIX Bojopocieir Dinobryon sociale americanum; KenTO-3€JICHBIX
Tribonema viridis.

Jnst BU3yaJbHOTO TPENCTABICHHUS YHCICHHOW CTPYKTYpPBI TaOJuUIl
COIPSHKEHHOCTH OOJBIION pa3MepHOCTH MCHOJIB30BaIM aHaJIU3 COOTBETCT-
Buit (Correspondence Analysis) . TO 10CTaTOYHO PacHpPOCTPAaHEHHbIH Me-
Ton1. OCHOBOI1 MeToNa SIBJISIETCS OIpEAETIeHHEe MEpbl MHEPIHMHU Ul CTPOK
(00BexToB) M cTOJOIOB (MX CBOWCTB) TabnMIB! compsbkeHHOCTH. Ha puc.
MIPE/ICTABICHO COOTHOILCHNE BUIOB M MECT X OOMTaHMS BU3YaJIM3UPOBAH-
HOE C HCIOJIH30BAHNEM KOPPEISIIMOHHOTO KAHOHUMIECKOTO aHAIH3A.

Bruto BBIACHEHO, 4TO Hambojiee pa3HOOOpa3HBI OTHENBI CHHE-
3€JICHBIX, 3€JICHBIX M JUaTOMOBBIX BOJOPOCIEH, B COCTaBE KOTOPHIX OTMeE-
yeHo 1o 27-28 % ot 0011ero 4nciia BUIOBBIX TAKCOHOB. 3HAYNTENIBHO O€/I-
Hee TIpeACTaBICHBI 3BriIeHOBHIE (9 %), Jlonm mpencTaBuTeNel OCTaIbHBIX
otmenoB He mpeBbimanu 5%. [Ipeobmagaromas 4acTe BCTPEUYAIOIIETOCS
(DUTOIIAHKTOHA IIUPOKO PACHPOCTPaHEHa B KOHTHHEHTAJIBHBIX BOJOEMax
(BuOBI-KOCMOMONHTHI). [l1aHKTOHHBIE (POPMBI COCTABISIOT OKOJIO 59 % oT
o011Iero 4uciia BUIOB, JUIS KOTOPBIX U3BECTHO TPAIUIMOHHOE MECTOOOUTa-
nHue. Ha nomo OeHTOCHO-TNIAaHKTOHHBIX U OCHTOCHBIX ()OPM IMPUXOIUTCS
cootBeTcTBEeHHO 10 27 % 1 14 %. Buapl-uHANKATOPBl OPraHUYECKOTO 3a-
TPSI3HEHUS COCTABIIOT 78% OT BCEro TAaKCOHOMHYECKOTO CIFICKAa HaOIFO-
naeMoro ¢urorulaHKToHA. M3 HuX B-me3ocanpoboB (38%), monucanpobos
(4%), opraHN3MOB, OTHOCSIINXCS K IEPeXOoIsIuM 30HaM (58%).

Boma cranmii 1-4 (wHDexcwsl campoOHOCTH, IndS, coOTBETCTBEHHO
pasusl 1,81, 1,77, 1,91, 1,69) oTHOCHTCS K KJaccy KadecTBa BOJBI YAOBIIE-
TBOPUTEIFHO YHCTAsl, TO €CTh BOJIAa B TUX MECTaX IO CTETICHH CalpOOHOCTH
olleHMBaeTcsl Kak fB-me3ocanpoOHas. A Boja cranuu 5 (IndS=1,40) otHo-
CHUTCS K KJIACCY KaueCTBa BOJIbI — YHCTAsl U OLIEHUBAETCS] KAK OJIMIOCarpoo-
Hasl.

B xoze aHanu3a (pUTOILIAHKTOHHOTO COOOIIECTBa OPraHU3MOB OTHO-
CAIIUXCSI K PA3IMYHBIM 30HaM CAalpPOOHOCTH IO CTALUSAM, KaK CIeIyeT OT-
METUTh, COOTHOLICHHE OPraHM3MOB PA3IMYHBIX 30H CAIPOOHOCTH HECKOJIb-
KO CMelIaeTcss B CTOPOHY OJIMTOCanpo0OB B ydacTKax ¢ MPOTOYHON BOJIOH.
[Mo-BumuMoMy, cymiecTByIOIIasi aj’paiysi OOECIeYnBaeT BBHDKUBAEMOCTD
onMroTpooB B 3TUX ydacTKax, HECMOTPS Ha cialylo 3arpsi3HEHHOCTh BO-
JTBL.
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Bruto BBIACHEHO, YTO Hambojiee pa3HOOOpa3HBI OTHENBI CHHE-
3€JICHBIX, 3€JIEHBIX M JTUaTOMOBBIX BOJOPOCIEH, B COCTaBE KOTOPHIX OTMeE-
yeHo 1o 27-28 % ot 0011ero 4nciia BUIOBBIX TAKCOHOB. 3HAYNUTEIBHO O€I-
Hee TIpeAcTaBiIeHH 3BriIeHoBBIE (9 %), lomm mpencraBuTeNell OCTaIbHBIX
oraenoB He mpesbimanu 5%. Ilpeobnagaromias 4acTh BCTPEUAOLIETOCS
(PUTOIUTAHKTOHA IIMPOKO PACIPOCTpaHEHa B KOHTHHEHTAIBHBIX BOIOEMax
(BuObI-KOocMOMONHTHI). [I1aHKTOHHBIE (POPMBI COCTABISIOT OKOJIO 59 % oT
o01ero 4ncia BUAOB, JUIS KOTOPBIX MU3BECTHO TPaJUIMOHHOE MECTOOOUTA-
Hue. Ha 100 OCHTOCHO-IJIAHKTOHHBIX W OCHTOCHBIX (POPM MPHUXOIUTCS
cootBeTcTBEHHO 10 27 % u 14 %. Buabl-uHANKATOPBl OPraHUYECKOro 3a-
IPSI3HEHUS COCTaBJIIOT 78% OT BCEro TaKCOHOMHYECKOTO CHHMCKa HaOJIo-
naeMoro ¢uroruiaHkToHa. M3 Hux B-mesocanpo6oB (38%), nonucanpodos
(4%), opraHN3MOB, OTHOCSAIINXCS K MEepeXoIsIuM 30HaM (58%).

Boma crammit 1-4 (mHDexcwsl campoOHOCTH, IndS, cOOTBEeTCTBEHHO
pasusl 1,81, 1,77, 1,91, 1,69) oTHOCHTCS K KJaccy KadecTBa BOJIBI YAOBIIE-
TBOPHUTEIFHO YHCTAsl, TO €CTh BOJIA B 3TUX MECTaX IO CTEIICHHU callpoOHOCTH
oIleHMBaeTca Kak [-me3ocanpoOHas. A Boma crammu 5 (IndS=1,40) otHo-
CUTCA K KJIACCy Ka4ecTBa BOJBI — YHCTasl U OIIEHUBACTCS KaK OJUTOCanpo0-
Hasl.

B xoze aHanu3a (pUTOILIAHKTOHHOTO COOOIIECTBa OPraHU3MOB OTHO-
CAIIUXCS K PA3IMYHBIM 30HaM CalpOOHOCTH IO CTALMSIM, KaK CIEIyeT OT-
METUTh, COOTHOLIEHHE OPTaHM3MOB Pa3IMYHBIX 30H CalIPOOHOCTH HECKOJIb-
KO CMEIIaeTCcsl B CTOPOHY OJUTOCANpOOOB B y4acTKax C MPOTOYHOM BOJIOM.
[o-BuamMoMy, CyIIECTBYIOMIas a’pamnus OOECIIEYHBAET BBDKHBAEMOCTH
0mroTpooB B 3TUX yYacTKaX, HECMOTPS Ha CIa0yI0 3arps3HEHHOCTH BO-
JITBL

Jns oToOpakeHUs] KadeCTBEHHO 3HAYHMMBIX CBSI3€H HCITOIB30BAIU
mocTpoeHue rpada B BUAC

B memom kiacc xadecTBa BOIBI 03epa MapMeHCKoe o OnopazHoo0-
pas3uo (UTOIIAHKTOHHOTO COOOIIECTBA ONPENENISeTCsl KaK YAOBIETBOPH-
TENbHO YHCTast (YMEPEHHO 3arps3HEHHas), 0 CTENEeHH CalpOOHOCTH OIle-

HUBaeTCs  Kak '8 -Me3ocanpoOHasi (cpeiHee MO 03epy 3HaueHue
IndScp=}IndS/5=1,72), a camo 03epo M0 KaTeropuu TPOPHOCTH — ME303B-
TpodHoe. [IpyurHa 5TOro B TOM, YTO 03€pO Ha CETOJHSLIHUN MOMEHT HC-
IIBITHIBAET Ha ceOe HE3HAUMTENbHYIO aHTPOIOTEHHYIO HArpysky. Takxke B
03epe MHTEHCHBHO MJIYT IIPOIECCHl €CTECTBEHHOIo crapeHus. boibmioe
KOJINYECTBO OOJIOT M TOP(SHHUKOB, OKPYKAIOMIUX 03€PO C FOr0- U CEBEpO-
BOCTOKa TaKXe CIIOCOOCTBYET €CTECTBEHHON 3BTPO(PHKAIIMH BOJOEMA.
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The present work deals with phytoplankton structure Lake limenskoe which is located
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3. MPOBJIEMbI TOPOJCKOI1 CPE/IbI

VJIK 581.9 (470.53)

BHUABI POJA TONOJBb (POPULUS L., SALICACEAE)
. IEPMUA
H.A. Monranosa, A.A. Heobepauna, A.I'. KoHrokos
[epMmckas rocynapcTBeHHast CENbCKOXO3IHCTBEHHAs aKaIeMUsl IMEHH aKa-
nemuka JI.H. [IpsanmankoBa, 614990, Poccus, r. Ilepms, yi. [lerponas-
noBckas, 23; e-mail: molganova@mail.ru

Wsyden BunoBoil coctaB poxa Populus B o3eneHeHnn MecT CreUagbHOTO Ha3Hade-
HUS ¥ obuiero nons3oBanus r. [lepmu. O6HapyxeHo 11 BUAOB M TMOPUAOB, 2 U3 KOTOPBIX
panee s 1. Ilepmu He ykassiBasch. Ha mapuipyrax mpoTsik€HHOCTBIO mouTH 14 KM ObLIO
H3YYeHO KOJIMYECTBEHHOE COOTHOLICHHE BHIOB. 13 1535 pacrenuii Gonee HOJOBHHBI COCTaB-
nster P. x berolinensis K. Koch (sect. Tacamahaca Spach).

Kirouessle ciosa: ropox; [lepmb; Populus; o3esnenenue.

W3ydyeHne neHCTBYIOIIETO acCOPTUMEHTA PACTEHHH, HCIIOIb3YIO-
IIMXCS JUTA O3€JICHEHUS, UMEET HECOMHEHHYIO NPAaKTHUECKYI0 3HAYNMOCTb
B CHJIy HEOJMHAKOBBIX CBOWCTB BHAOB. OIIHAKO HMCCIIEOBAaHNE HEKOTOPBIX
TaKCOHOMHMYECKHX TPYMI MpPEICTaBIsACT CIOXHOCTh. I[IpumepoM Takoi
rpynnsl sBisercs pol Tomosb, KOTOpBIM C OZHOW CTOPOHBI — HIMPOKO
IIpeJCTaBICH B O3€JCHEHHUH, a C APYroil — ompezeaeHue BUIOB ITOr0 poja
MIPEJCTaBIIET CYIIECTBEHHYIO MpobieMy Mo psAny npuuuH. MHBeHTapu3a-
LIUS. BUIOB IPOBOIMTCS HAa OCHOBAHUH M3YUYEHHS repOapus, MpUdIeM ¢ O1-
HOTO pacTeHust 00bIYHO OepeTcs TOABKO ouH obOpaser. Ho TouHble pe3yib-
TaThl TIPH ONPENENICHUN TOIOJIEH MOXKET aTh M3yUeHHE HECKOJBKUX Tep-
GapHBIX 00pa3IOB C OJHOTO pacTeHus [8] ¢ MpHUBIEYCHNEM MPU3HAKOB Ta-
Outyca pacreHusi. CHUTyalMio OCJIOXHSET JOCTATOYHO IIMPOKO pacrpo-
CTpaHEHHas KaK BHYTPHCEKIIOHHAS, TaK ¥ MEKCEKIIMOHHAS THOPHIM3aLHs B
pozae Populus [17]. Lensto naHHOM pabOTHI SIBISIETCS] M3YUeHHE BUIOB POJIa
Populus 1 ux poiu B 03eeHEHHH ropoa.

OOcnenoBaHue MPOBOIMIOCH MapIUIPyTHEIMU MeTonamu B 2014-2015
rr. beut cobpan repbapuii, cienansl GoTorpaguu; TaKCOHOMHYECKas MpH-
Ha/JIE)KHOCTh OTIpeNieNsiach mo psay ucrounukos [4, 11, 13, 14]. Jlns tou-
HOW MAEHTH(HUKAINN HEKOTOPHIX BHIOB HCIIOJIB30BAINCH (oTorpaduu rep-
GapHbIx 00pasioB ['epbapust 'maBrOTO G0TaHMYeckoro cana um. H.B. [umu-
Ha PAH (MHA), onpenenennsix A.K. CxBopuoBsiM. OHE ObITH JFOO€3HO
TIPEeIOCTABIICHBI 3aBeqyIOIM Jlabopatopueii repbapuii M.C. UrHatoBsM 1
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Hay4YHBIM cOTpyIHUKOM M.B. HOCOBO#, KOTOpBIM aBTOPHI BEIPAKAIOT TITy00-
KyIO NIPU3HATEILHOCTH 3a TIOMOIIb. ABTOPBI TaKkKe OJlarofapsT 3a MOMOIIb B
OTIpEe/IeNICHNH BUIOBOI NPHHAUICKHOCTH HEKOTOPBIX PACTCHUH M cOope Ma-
tepuana npogeccopa C.A. OBecroBa. B 2015 r. MapmpyTHEIM METOIOM OBLI
TIPOBEJICH KOJMMYECTBEHHBIN yueT pactenuii BuaoB Populus. V kaxmoro pac-
TEHHs OIpEeAeTsIach BUAOBAs MPUHAIEKHOCTh M CAHUTAPHOE COCTOSTHHE.
OOmas NpoTsSHKEHHOCTh MapILIPyTOB COCTaBMIa moutu 14 kM. MapmpyTHas
ceTh Tponwia no 6 padioHam ropoxaa (MoToBuimxuHckui, JlennHckuii, Ku-
poBckuil, OpmKkoHUKHI3eBCKUH, [I3epkuHckuid, CBepaioBckuii). Ha ocHo-
BaHUU TMOJI0OHOTO 00CIIEJOBaHUS HEJb3sl TOYHO OMPENEIUTh JIOTI0 y4acTHs
pasHbIX BUIOB pona POpulus B 3eeHbIX HACAXKICHUAX FOPOIA, HO OHO CO3/a-
€T NPE/ACTABIICHUE O PACHPOCTPAHEHHOCTH T€X WJIM MHBIX BHJOB B O3€JICHE-
Huu [lepmu.

Hocrarouno noapo6Ho pon Populus Ha Tepputopuu ropoaa ObLT
m3yueH [1.B. CrozeBem [12], C.A. OBecHoBbM [2, 6] m E.M. IlIxapaboit
[15]. I1.B. Cro3eB oT™Meuan Ui HaceIeHHBIX MyHKTOB [lepMckoii ryoepHIH
8 sumon: P. tremula L., P. alba L., P. x canadensis Moench, P. angulata
Ait.,, P. balsamifera L., P. candicans Ait., P. laurifolia Ledeb., P.
berolinensis Dippel. B ciimckax, ony0aMkoBaHHBIX o3%ke [2, 5, 14], ykassl-
sarorcs: P. tremula L., P. alba L., P. balsamifera L., P. laurifolia Ledeb., P.
berolinensis (C. Koch) Dipp.; Bmecro ormeuenusix I1.B. CrozeBsim P.
canadensis Moench u P. angulata Ait.,, mo-Bugumomy, mpuBeneH P.
deltoides Marsh. Tonons uepnsiit (P. nigra L.), kotopsrit ormeuancst I1.B.
C103eBBIM B €CTECTBEHHBIX ITOCAJKAX, B MOCIEIHNX PabOTax yKazaH M JUIA
IMepmu. Tomons muauonuctHbi (P. longifolia Fisch.) ormeuaercs Tonbko
B paborax C.A. OBecHOBa, a B padote E.M. [1IkapaOsl OTCYTCTBYET.

Ha Teppuropun ropoga Hamu oOHapyxeHo 11 BUIOB M THOPHIOB.
Kpome yxe ormeuennnix, Haiimenst P. sibirica G. Kryl. et Grig. ex A.
Skvorts., P. sowietica pyramidalis Jabl., P. x canescens (Ait.) Smith. Tak-
K€ yCTaHOBJIeHa jekoparuBHas ¢opma P. suaveolens Fisch. var.
pyramidalis Regel. Bugsr P. canadensis Moench, P. angulata Ait. u P.
longifolia Fisch. ve 6sutn Haiinensl. A P. deltoides Bartl. ex Marsh. npen-
crasnien P. deltoides subsp. monilifera (Ait.) Eckenw.

HasBanust takcoHoB mpuBeneHsl mo Koucmekty ... [14], mpu co-
CTaBJIEHUH MOP(OJIOTHIECKIX ONMHCAHUN HCIOIB30BAHO HECKOJIBKO MCTOY-
uukoB [4, 7-9, 11, 13, 15, 16].

Moapon 1. Tacamahaca (Spach) Penjkovsky

Cekmus 1. Tacamahaca Spach

1. Populus suaveolens Fisch. — Tomoas aymmcrbrii. KpoHa y3ko-
SIMLIEBUIHAS ¢ KOCO MPUIOJHUMAIOIIMMHUCS BeTBAMU. Crapas Kopa Ipsi3HO-
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cepas, Oopo3mguaTas, MoJiofas — TIJIAAKas, JKEJITOBATO-3eJICHOBATO-CEpas.
IoGern Beerna MUTHHAPHIECKHE. JIHCTES ™ CBEPXY TEMHO-3€/ICHBIE, MEITKO
MOPIIMHUCTBIE C JKENTOBAaTHIMH JKHJIKAMH, CHU3Y Oe€JoBaThIe, MOJIOJBIC
WHOTZIA CJIETKa OMYIICHHBIC, MO3KE TOJIBIE, DIUTHITHYECKUE, C OKPYTIIBIM
WIA CJETKa CepAIeBUIHBIM OCHOBAHWEM, HAa BEPXYIIKE BHE3AITHO 3a0CT-
pEeHHBIE B KOPOTKHHA OOBIYHO KOCOW KOHYHMK, 7—11 cM 1., ¢ Xene3ucro-
MUIBYAThIM KpaeM. Yepemku 3—4 cM T, IWIMHAPUIECKUE, TI0 BCCH UTHHE
OTYETIUBO XKEJI00UaThIC, OMYIICHHBIC.

OOHapy»eHa onucaHHas B aurepatype [7, 14] nekopatuBHas popma
¢ nmupamuIaIbHOM KpoHoit P. suaveolens var. pyramidalis Regel co ceetmnoit
JKEITOBATO-KOPUYHEBOW MOJOJONH KOPOH, IMIMHIPUICCKHMHU MOOeraMu,
OBAJIbHBIMU MEJIKUMH JIUCThSIMH.

2. Populus laurifolia Ledeb. — Tonous JaBposmcTHbIii. Monogast
KOpa >KeNTOBaTO-0ypas, TNaaKasi, crapas — TEeMHO-cepasi, TITyOOKO Tpemlu-
HOBartas. Momnozpie modern ¢ 3 MPOAONBEHBIMH KPBUTOBHIHBIMHU peOpamu,
HAYIMIAMHA OT JIUCTOBOTO pyOma. Ilo3ke moderw mouTH HITHHIAPUYECKHUE.
Jluctes siinieBUOHBIE, MTPOAONTOBATO-THIICBIIHBIC, STAIICBUIHO-TAHIICTHEIC,
TIPU OCHOBAaHUH OKPYTJBIC WINA IMUPOKO KIMHOBHIHBIC, BEPXyIIKa ITOCTE-
MIEHHO JIMHHO3a0CTPCHHAsS, Kpail MEJIKOrOpO4aTO-MIIBYATBINA, C KPYIJIbI-
MU JKelle3KaMH Ha KOHIIaX 3yOLoB. MoJOJIple JIMCThSI MHOT/IA CJIeTKa OIy-
LIEHHbIE, B3POCIbIC TOJble MHOT/A HEryCTO PECHUTYAThIC, CBEPXY TEMHO-
3eJIeHbIC OnecTsInue, CHU3y OenoBathie, 10 15 M mi1. Yeperiku B 2,5-9 pa3
KOpOUe IUIACTUHKH, MOYTH I[MIUHIPHYCCKHE C 3aMETHBIM IO BCEH JTHHE
KEITOOKOM, OTTOITBIPEHO BOJIOCHUCTEIE.

3. Populus balsamifera L. — Tomoas 6anp3amuueckuii. Mojozaas
KOpa CBeTJIas IIIajKast, cTapas TEeMHO-cepasi HErITyOOKO PacTPECKUBAIOMIASCSL.
[lobGernm yrmoBaTble, MOTOM MWIHHApUYecKWe. JIMCTB — SHIEBHIHO-
JIAaHIIETHBIC, SIMIEBHIHBIC WUIM JJUIANTHYecKue, 5—12 cMm mr u 2,5-7,5 cm
IIHp., IPH OCHOBAHWH OKPYTJIBIE WM CIIETKA CepIICBUIHBIC, IOCTEIIEHHO K
BEpXyLIKEe CYXEHHbIE B TPEYrOJbHOE OCTPOKOHEYHE, MEJKOIMIBYATO-
3y0Ouarble, B MOJIOJIOCTH KJIGHKHE U OIyLICHHbIE, MOIKE TOJIble, 3aMETHO
MOPIIVHHCTBIE, CBEPXY OJIECTAIINE, TEMHO-3€JIeHbIE, CHU3Y OYEHb CBETJIbIC.
UYepelky MUIMHAPUYECKUE, Kelo04yaThie, B MOJIOJOCTH ONYILIEHHBIE, 3aTeM
TOJIBIE.

4. Populus x berolinensis C. Koch — Tonons 6epiurckmii. Kopa BHE-

2 dopma u pasMepsl JUCTHEB PACTEHUI poja 007IaJal0T BBICOKOW MHANBHYaIbHOU
HN3MEHYHMBOCTBIO, 3aBUCAT OT THUIIA 1T0OEra, yCIOBHIl OCBEIICHHS H IIPOY., a TAK)KE H3MEHSIOTCS
mocyie KpOHMPOBAHMS. 371ech M Jaliee yKa3aHbl NPU3HAKM JIMCTHEB, PACTIONIOKEHHBIX Ha Opa-
Xxu0nacTax B CpeIHEH 9YacTH HOPMAlIbHO Pa3BUTBIX M OCBCHICHHBIX OOKOBBIX BETBEH, HE
HUMEIOIINX CJIEJIOB CTPUIKKU B TEYEHUE HECKOIBKHUX MPEBIIYIIHX JIET.
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3y TEMHO-cepasi TITyOOKOTPEIIMHOBATAs, MOJIO/Iasi — ONMBKOBO-3€JICHAs TIIa-
kas. [ToGeru crerka peOpucTbIe, Mo3Ke MIIMHIPUIEcKHe. JINCThs sieBu-
HBIE, pOMOWYECKHe, C JIMHHON BepmuHo#, 8—15 cM mm. u 5-7 cMm mmp.,
CBETJIO-3€JICHBIC, CHU3Y CBeTiIee, muibuaTeie. OCHOBAaHHE 0 KpaHeH mepe y
OoIBIIICHT YaCTH JIMCTHEB B OOIIEM OYEPTAHHH LIMPOKOKIMHOBHIHOE, Y Ue-
pelKa BHE3aITHO KOPOTKO ycedeHHOe. YepelmKky y OCHOBaHMS IMITHHIpUYC-
CKHe, Yy IUIACTUHKU CIUTIOCHYTBIE, C Y3KHUM JKEIOOKOM 3aMETHBIM Ha BCEM
npoTsbkeHuH. ['mOpua, nomydeHHslii B bepianHckoMm GoTaHMYECKOM cajy, B
pesynbrare ckpemusanus P. nigra u P. laurifolia [4, 13, 14] unu P. laurifolia
u P. pyramidalis [11].

Cexkims 2. Aigeros Duby

5. Populus deltoides Bartl. ex Marsh. — TonoJib 1eabTOBHIHbIA.
Kopa menenpHO-3e1eHas, B CTApOCTH TEMHO-cepasi, ImepoxoBaTas. [lobern
rojele, cierka pedpuctsie. Jluetes 3—8 cMm 1. 1 3—6 cM mHp., KOKHUCTHIE,
OnecTAmIe, CBEpXy TEMHO-3€JICHbIC, CHI3Y TOJIHKO HEMHOTO CBETJCe, IIH-
POKO-IETbTOBUIHO-THIICBUIHBIE C TIOCKUM MIHPOKO-KIHHOBHIHBIM OCHO-
BaHUEM, YyTh HU30ETAIOIINM, BEPXYIIKa PE3KO CYKEeHa B KOPOTKOE OCTPO-
KOHEYHe, M0 KParo MENIKO HEPaBHO ropoidaThie. 3yOUbl Kee3UCTHIE, PH-
TyIUICHHBIE, 3aTHYThIE K BepXyIke. Yepemku 4—7 cM A1, CIUTIOCHYTHIE, 0e3
xenobka. H.H. I{genes [14] numter, uto KyasTUBHUpYIOUHecs B BocTouHol
EBpore pacteHus crnemyeT OTHOCHTh K Oosiee MOpO30CToiikomy By P.
monilifera Ait. Bo ®nope Ceseproit Amepuku [15] mocnennuii Bua pac-
cMmaTtpuBaeTcst B KadectBe moxasuma. P. deltoids Bartl. ex Marsh. subsp.
monilifera (Ait.) Eckenw. umeer Gosiee MelKue U Clierka PECHUTYATHIC JIU-
CThSI C SIBHO yCEYCHHBIM OCHOBAaHHEM U 2 JKEIIe3KaMU B OCHOBAHHH JIUCTO-
BOI TuracTHHKH. Hamm pacTeHrss MOXHO OTHECTH UMEHHO K 3TOMY ITOJIBH-
ny. P. deltoids Bartr. ex Marsh. subsp. deltoids umeer 3—6 sxene3ok, ciierka
CepIICBHIHOE OCHOBAaHUE, CHIIFHO PECHUTYATHIN Kpaii icTa.

6. Populus nigra L. — TonoJb 4epHblii. Kopa cTapbix CTBOJIOB
TEMHO-Cepasi, MPOJOJBHO TPEUIMHOBATAas, MOJIOJasi — IKEITOBATO-Cepast
rnankas. JIMCTbS  IIMPOKO-NENIbTOBUIHBIE WJIM  IIHPOKO-SIHIEBUIHO-
TpeyroyipHsle, 4—12 c¢M 1., IPH OCHOBAHUHU IIMPOKO-KIMHOBHIHBIC HIN
MOYTH yCEUEHHBIE, [0 KPal MEJKO U TYHNOMHIbYaTo-)KeJe3luCTo-3youarTsle,
YepeLIKH roJible, TIOYTH PaBHbI JUIMHE TUIACTUHKH, B BEPXHEH YacTH CIUTIOC-
HyThIE, 063 xenoOka. JIrcToBast ITacTHHKA IIPH OCHOBAHNH 0€3 ’KEeJe30K.

Moapon 2. Populus

Cexknus 3. Trepidae Dode

7. Populus tremula L. — Tomoas apoxauuii. Kopa csernas, riuanu-
Kasi, B HIDKHEH 4acTH TeMHO-cepas, INIyOOKO TpemuHoBaras. JINCTbs Ok-
PYIII0-pOMOHNYECKHUE, OKPYTIIbIE, OCTPbIE MM TYIbIE PEAKO CIerka cepiie-
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BHIHEIC, BOJHUCTHIE, ¢ 3—5 0a3zailbHBIMU XIJIKAMHU y OCHOBaHHA jnucta. C
00enx CTOPOH roJible WIH ¢ 0oJee WM MEHee CHJIBHBIM OIlylieHHeM. Ye-
PELIKK ToNble B BEPXHEH ITOJIOBHHE CIUIFOCHYTBIC, IOYTH PAaBHBI JHCTOBOH
IUIACTHHKE.

Cexmust 4. Populus

8. Populus alba L. —~TomoJs Gensbrit. Mosomast Kopa cCBeTJiast Tyiaj-
Ka, TI03ke cepast rryOoko TpeurrHoBaTtas. Mosoiple moOeru U No4ku 0elno-
BOWIIOUHBIE, IO3KE rouible. JINCThsl yKOPOUCHHBIX TTOOETOB 1eTbTOBUAHBIMU
C OpSIMBIM OCHOBAaHHEM H JIBYMS MAJICHBKHMH JIOIIACTAMH, MO Kpar 3y0ua-
ThI€, CHU3Y C OOMIIBHBIM XJIOTIBCBUAHBIM OMYyIICHHEM, Oeinbie. JIMCThs OK-
pyTiible LeNbHBIC WM 3 JIOMACTHBIC, CO CJErka YCEYCHHBIM OCHOBAHHEM,
HENpaBUIbHBIE, C OCTPHIMHU 3yOLIaMH.

9. Populus sowietica pyramidalis Jabl. — Tomoas coBerckuii mu-
pamupaasubiii. ['ubpun cexexunn C.A. SI610K0Ba, MOTYyYSHHBIH OT CKpe-
muBanus P. alba u P. bolleana. Kpome atoro Buza, B nuteparype [1, 4, 10,
u ap.] OpUBOAAT U Apyrue nupamuaaipHeie Tonoss: P. alba ucrainica Jabl.
(P. alba x P. bolleana), P. Jablokowi Jabl. (P. tremula x P. bolleana), 3
Buaa cenekunud A.B. Anpbenckoro (Tomosas 6one kambrmuackuit (P. alba
x P. bolleana, P. pyramidalis x P. simonii, P. pyramidalis x P. nigra). dus
ExatepunOypra ykaspiBatoT [5] Tomons CBepanoBCKui cepeOpHUCTHIN IMH-
pamunanbhbiit ceneximn H.A. Konosanosa (P. alba x P. bolleana), Tomoss
Gamkupckuit nupamuaaneHeii (P. nigra L. xP. nigra f. italica Duroi).

MeskceKIMOHHBIE THOPHUBI

10. Populus x canescens (Ait.) Smith — Tomoas cepoBatslii. [1o-
Oeru CcepoBOMIOYHBIC, 3aTeM Toiible. JIMCThS OKpYIJIbIe, HEIPABUIIBHO JI0-
HACTHBIE, C OENBIM XJIONBbEBUIHBIM OIYLICHHEM, HA KOPOTKHX YEpPEIIKaXx.

11. Populus x sibirica G. Kryl. et Grig. ex A. Skvorts. — TomoJas
cubupckuii. CksoproB [9] cumraer ero rubpumom P. nigra u P.
balsamifera. =~ OmHako 3TO HE  MOATBEPKIACHO  IEHETHYCCKUMH
uccienoanusimu  [10], kotopeie BeisBHIM poacTBo ¢ P. nigra u He
noATBepan ¢Bsi3b ¢ P. balsamifera. o BHemenmy Bumy He ocraercs
coMmHeHu#, uTo 310 rHbpun Tacamahaca u Aigeros, otnuyaromieiics ot P. X
berolinensis okpyriisiM OCHOBaHHEM JIUCTHEB, TYIIO-TOPOAYATO-THIHYATHIM
KpaeM JIMCTa C XOPOIIO 3aMETHBIMH JKelle3KaMH, 00Jiee KOKHUCTBIMU JIHUCTO-
BBIMH IUTACTHHKaMHU 0€3 jKeJIe30K MPU OCHOBAHHH.

H3yyeHne COOTHOLICHHUS BHIOB B HACAKACHUAX CICLUAIBHOTO
Ha3HAYeHUs: W OOIIero IMONb30BaHHUS II0Ka3aao, 4YTO OOJbllee YHCIIO
pacrenuii (863 wt. u3 1535 mir, 78%) npuHaaiexut Kk cekuuu Tacamahaca
(6amp3amuueckue Tonois). Okono 56% mnpuxomurcst Ha P. X berolinensis.
P. balsamifera Bctpeuaercss 3HaYMTENBHO PeXe, HA €ro IO MPHXOIUTCS
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tomeko 11%. Bug P. laurifolia xorkypupyer ¢ P. balsamifera mo pacmpo-
CTPaHEHHOCTH, XOTs Ha JaHHBIX MapIIpyTax y4acTHe PACTEHHH 3TOro BHAA
cocraBuo numb 7%. Ha npyrux ynumax oH Berpedaercs gamie. 3 cexunu
Tacamahaca pexe Bcero Bcrpeuaercst P. suaveolens (4%). B mukpopaiione
laitBa u B KupoBckoMm paiione okaszamocs MHOTo P. tremula (cexims
Trepidae). bmarogapst stomy monst OcuHbl 0okaszanack paBHOH 7%. [locta-
TOYHO PACTIPOCTPAHECHHBIM SABIISICTCS MEKCEKIHOHHbIA THOPUI MEXIY CCK-
musiMmu Tacamahaca u Aigeros P. sibirica, ero gons oxomno 6%. Cekmust
Populus BeipamiBaetcsi y Hac 3HauuTenbHO pexe (P. sowietica pyramidalis
B HAIIMX MaplIpyTax ObLT oTMe4eH B 3% ciydacs, a P. alba — B 0,2%). Bu-
Il cekuun Aigeros B cymme coctasin 3% (P. nigra — 1%, P. monilifera —
2%). CpenHee caHUTapHOE COCTOSIHHUE BHUIOB pona 2,3. CaHutapHOoe CO-
CTOSIHHE MaJIo 3aBHCHT OT BHJA, a, CKOpee, CBA3aHO CO CIOCOOOM yxoja U
9KOJIOTHYECKOIl 00CTAHOBKOH, B KOTOPOI HAXOIUTCS PACTCHHUE.
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POPLAR (POPULUS L., SALICACEAE)
THE CITY OF PERM
N. A. Molganova, A. A. Neoberdina, A. Konjukov
Perm State Agricultural Academy by academician
D. N. Pryanishnikov
614099, Russia, Perm, Petropavlovskaya str., 23
Been studied species of the genus Populus in landscaping places of special purpose
and General use Perm. Been discovered 11 species. Among them were not previously men-
tioned 2. On the trails almost 14 km was studied the proportion of species. From 1535 plants is
more than half Populus berolinensis Dippel (Section 1. Tacamahaca Spach).
Key words: city; Perm; Populus; landscaping.
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VIIK 628.16

CPABHUTEJIBHOE UCCJIEJJOBAHUE PA3JIMYHbBIX TEXHO-
JIOTUH OBE33APAKUBAHUSA MUTHEBOM BOJIBI C UCIIOJIb-
30BAHUEM METOJA OIEHKH )KU3HEHHOT' O IUKJIA

C.C. Onakos, T.I'. KpymroBa
HarmmmonansHsIit necnenoarensekuii KOkHO-Y panbCKuii Tocy1apCTBEHHBIH
yHuBepcurert, 454080, r. YensOunck, np. uM. B.1. Jlenuna, 76.

Hacrosimas padora nocssineHa orenke sxuzHeHHoro ukiia (OXKL) u ananusy 3arpar
TEXHOJOTHI 00e33apakUBaHUs BOIBI. MBI CpaBHHIIIN TEXHOJIOTHU 00€33apakUBaHUs IINTHEBOU
BOJIbl NIPUMEHHUTENILHO K OYMCTHBIM COOPYKEHHUSM IMOJAroTOBKM nuTheBoil Boabl (OCIIIIB)
MoriHocTbhio 700 ThIC. Ky6. MeTpoB B cyTku u 10 ThIC. KyO. MeTpoB B cytku. s OCIIIIB
MorHocThI0 700 ThIC. Ky0. M B CYTKH MBI CPAaBHHIIU JIBE TEXHOJIOTHUH 00€33apa>kNBaHMs BOMBL:
TPaAULUOHHYIO [E3UH(PEKIHIO Ta3000pa3HbIM XJIOPOM H KOMOHHHPOBAHHYIO TEXHOJOTHIO
o0e33apakuBaHusl C UCIIOIb30BAHUEM TUIIOXJIOpUTA HATpUs U yibrpaduoneroBoro (YD) us-
nyaenust. [t OCTITB momHOCTBIO 10 THIC. Ky0. METPOB B CYTKH MBI CPAaBHHIIN TPU TEXHOJO-
rud o0e33apakuBaHUsl BOJbI: 00€33apa’kMBaHHE ra3000pa3HbIM XJIOPOM, 00e33apakuBaHUE
JIHOKCUJIOM XJIOpAa M KOMOMHUPOBAHHYIO TEXHOJIOTUIO 00€33apa)KUBAHHs TUIIOXJIOPHTOM Ha-
Tpust u YO®. IIporpammuoe obecriedenne Sima Pro 8.0.2 ObUI0 HCIIOIB30BaHO B KaUECTBE WH-
crpymenta OXKLI. beut npumenen meton Muankarop 99.

KiroueBble cioBa: oneHka >xu3HeHHoro nukia (OXKLI), ananu3 3arpar, o6e33apaxu-
BaHUE BOJBI, XJIOPUPOBAHHE, JHOKCHI XJIOpa, KHIIOXJIOPUT, 00e33apakuBaHue yIbTpadHoie-
ToM (YD), nutheBas Boza.

Beenenne

B texHomorun BOJOIIOATIOTOBKH o6e33apa)1<1/IBaH1/1e BOJbI ABJISACTCA
OJIHOI1 U3 OCHOBHBIX cTaanil. OT 3(PEKTUBHOCTH U OE30TIACHOCTH TEXHOJIO-
T'un 06633apa)KI/IBaHI/I$[ BO/JIbI, HpHMeHHeMOﬁ Ha BOAOOYHUCTHBIX CTAaHIIUAX,
3aBUCHT 3/10pPOBBE M CaHWTAPHO-3MHAEMHOJIOTHYECKOE OJaromnoiyqyne Ha-
CeJICHHSI.

HcrounnkamMy BOJOCHAOXKEHMS BO MHOTUX KPYNHBIX HACEJICHHBIX
nyHkTax Poccuiickoli ®enepannu SBISIOTCS TTOBEPXHOCTHBIE BOJOEMBI,
3arpsi3HEHUE KOTOPBIX YBEJIMYMBAETCS C KaKAbIM rogoM. CocrosHue nei-
CTBYIOIIMX BOJIONIPOBOIHBIX CETEH B CTpaHE YacTO HE OTBEYACT CAaHHUTap-
HBIM HOpMaM, T.K. UX U3HOC YK€ JOCTHUI KPUTUYCCKOTO YPOBH:. Taxkas cu-
Tyalllss 3HAYUTCIBHO OCJIOXKHACT IMPOLECC MOJTYUYCHUA IMUTHEBOM BOJBI, OT-
BEYAOIICH YCTAHOBJICHHBIM TPEOOBAHHUSM 0 MUKPOOHOJIOTHYSCKHM TOKA-
3aTessiM KauecTBa. B cBs3M ¢ 3TUM, BONpoc 00e33apakMBaHMs TPUPOIHBIX
BOJI SIBIISIETCS aKTYaJIbHBIM U TpeOyeT moncka 3¢ (eKTUBHBIX B SKOHOMHUYE-
CKH 11eJIeCO00pa3HbIX PEIICHNH B TEXHOJIOTHH BOAOIIOATOTOBKH.

© IOmaxos C.C., Kpynuosa T.I'., 2015
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B cratee mpoaHanM3MpOBaHEI COBPEMEHHBIE TEXHOJOTHUH 00e33apa-
JKUBaHUs BOJbI, IpUMeHseMble B Poccuiickoit @enepanuu B cucteMax 1ieH-
TPAIU30BAHHOTO BOJOCHA0)KEHUAC NMPUMEHEHHEM METO/A OIICHKH KH3HCH-
HOTO [UKIIA.

ITepBbIe pabOTHI IO OIEHKE )KU3HEHHOTO IIMKJIA MOSBIIINCH B HAavaje
1990-x [1], MeTox OBLT BOCIIPHHAT HAyYHBIM COOOIIECTBOM HEOIHO3HAYHO
U IepBOHAYAIbHO MOABepraics kputuke [2]. B panbHeiimem meron momy-
YHJI CYIIECTBEHHOE Pa3BUTHE W B TapMOHH3MPOBAHHOM BHJIE 0(hOPMHIICS B
BUAC MOKAyHapomHbix craHmaptoB ISO 14040  ‘Environmental
Management. Life Cycle Assessment. Principles and Framework’ wu
ISO 14044 ‘Environmental Management. Life Cycle Assessment.
Requirements and Guidelines’. Merojonoruueckas HaJeXHOCTh METOJa
3HAUUTEJIBHO YIYYIINIACh C pa3pabOTKON psaa PyKOBOISIIMX IPHHIUIIOB
u y4eOHBIX mocobmii [3—5]. B HacTosmee BpeMsi CYIIECTBYET PSI MEXKIY-
HApOJHBIX MHUIMATHB 1O pa3paboTKe AAaIbHEHIINX PEeKOMEHIALNH pa3BH-
THSI METOJa, pa3pabaThIBacTCs B KAadECTBE CAMOCTOSNTEIHHOTO METOAA
Omerka croumocTH xu3HeHHoro nukia, Life Cycle Costing (LCC) [6].

OXI] BxirouaeT B ceOs 4eThIpe OCHOBHBIX CTAJHU: 1) ompenerneHne
LeNd, TpaHull (MPOCTPAHCTBEHHBIX W BPEMEHHBIX) W (DYHKIHMOHAIBHOM
€IMHUIIBI (I UCCIIEAOBAaHUM B 00JaCTH BOJOMOATOTOBKH, KaK MPABUIIO, B
KauyeTBe (pyHKHMOHAIBLHOW €IUHUIBI BHIOMPAIOT 1 M3 BOJBI COOTBETCTBYIO-
miero kadectsa); 2) unBenrapusanus (Life Cycle Inventory, LCI); 3) ouen-
ka Bozneiictuii (Life Cycle Impact Assessment, LCIA), 4) nnrepnperarus
(Life Cycle Interpretation).

B Poccuiickoit ®enepaunn meron OXKIL npuMmensercs noka KpaiHe
peaKo, HECMOTpsl Ha UMEIoIKecs: cTaHaapTsl [7]. B pycckosi3piuHoOM muTe-
parype IOCIEIHHX JIeT psiioM HcciienoBarenei meromonorus OXI[ Gbura
UCTIONB30BAHA ISl aHAJIM3a TEXHOJIOTH repepaboTkn oTxol0B [8] n oun-
CTKHU CTOYHBIX BOJ [9].

Takxe B cTaTbe NMPOM3BEJACH aHAJIU3 CTOMMOCTH KaXKIOH TEXHOJIIO-
UM 00e33apaKUBaHUS

AHaJIU3 CTOUMOCTH

B xozme paboThI BHIIOJIHEHBI pacyeTsl AJIsl CTAaHIMH BOAOTIOATOTOBKH
npousBoauTenbHOCTEI0 700 THIC. MS/CyT. (3T0 mpousBoautensHOCTh Co-
CHOBCKHMX BOJOOYHCTHBIX COOpYyKeHHi ropoma Yemsbuncka) u 10 ThIC.
M/CyT (3TO THIMYHAs TPOM3BOAMTETHHOCTh BOZOOUMCTHEIX CTAHIIHMA He-
Gonbiux roponoB YensOunckol oGnactu). Beutn BBIOpaHBI clegyromme
BapuaHThl 00e33apakMBaHUs: XJIOPUPOBAHUE Ta3000pa3HBIM XJIOPOM, T'H-
MTOXJIOPUTOM HaTPHS COBMECTHO C YIIBTPa(HUOJIETOBEIM 00e33apaKMBaHUEM
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U XJIOPUPOBaHHUE ANOKCHAOM xiyopa. Obe33apakuBaHUE JHOKCHIOM XJIOpa
paccMaTpuBaeTCsl TOJIBKO I MaJlod CTaHIMM BOJONOATOTOBKH, T.K. B Ha-
cTosdllee BpeMsl YCTAaHOBKU C OOJBIION MPOU3BOAUTEIHLHOCTBIO HE BBITYC-
KaroTCs.

ITpowsBoannm cpaBHEHHE JIBYX BapHaHTOB: 00€33apakMBaHUE ra30-
o6pazueM xiopoMm (Bapuant 1.1.) n rumoxnopurom Hatpus (I'TIXH), mo-
JIy4eHHBIM Ha JJIEKTPOJIM3HON YCTAHOBKE, COBMECTHO C HOCIEAyIOEeH 00-
paboTkoii Boas! yiaprpaduoneroMm (YO) (Bapuanr 1.1.).

bbb paccanTaHbl KaNUTaIbHBIE 3aTPAThl HA CTPOUTENBCTBO OJIOKOB
obe33apaxuBanus o Bapuanram 1.1., 1.2. (puc.1).

KanuranbHbple 3aTpaThl Ha CTPOUTENILCTBO OJI0Ka 00e33aparKMBaHUs
ra3000pa3HbIM XJIOPOM B TPH pa3a HIDKE, YeM JUIT KOMOMHUPOBaHHON TeX-
HOJIOTUH THITOXJIOPHUT HaTpus — YD, npuueM BO BTOPOM cCilyyae HauOoJIb-
LIve 3aTpathl OyayT Ha HOKYIIKY U MOHTaX OCHOBHOTO 000pyI0oBaHus (pHC.
1). OtmeTum, 9TO 3aTpaThl Ha oOecnedeHne OE30MaCHOCTH MPOM3BOJICTBA
1o Bapuanty 1.2. 3aMeTHO HUXeE.

B Hacrosiiiee BpeMsi BHIOOp aJbTEpPHATUBHBIX TEXHOJOTMH 00e33a-
PaKUBAHUS U1 CTAaHIMH Majlod HPOW3BOJUTEIFHOCTH HECKOJIBKO LIHpE.
Texnonorus ob6e33apakuBaHus ra3000pa3HeM xiopoM (Bapuant 2.1.) mo-
KeT ObITh 3aMEHEHa Ha KOMOMHHPOBAHHYIO TEXHOJIOTHIO 00e33apaKMBaHUsI
THIIOXJIOPUTOM HaTpus U Y D-uznydenue. ['UIOXIOPUT MOXKET ObITh, Kak
MONTyYCeH Ha CTaHNWU 3JeKkTpoim3oM (Bapuant 2.2.), Tak u ToBapHbIi (Ba-
puaHT 2.3.), B 9TOM ciy4ae TpeOyeTcs oOopyaoBaHue ISl pa30aBiIeHUS
KOHIIEHTPUPOBAaHHOTO pacTBOpa rumoxyoputa. Kpome Toro, mist cTaHIuu
MaJIOH TPOM3BOANTEIBHOCTH CYIIECTBYIOT YCTAaHOBKH 00€33apa’KHBaHUs
JMOKCHIIOM XJIOpa MMIIOPTHOTO Tpou3BojcTBa (Hampumep, Bello Zon ne-
Menkoit ¢pupmel ProMinent Posiertechnik), B KOTOpBIX HCIIONB3yeTCsl XJ0-
paTHBIA MeTo[ mostyueHue auokcuaa (Bapuant 2.4), u poccuiickoro (IX-
100 xommaanu OAO «YHUXUM c O3»), B KOTOPBIX HCIOIB3YETCS XJIO-
putHbIi Metox (Bapuant 2.5.).

KamuransHple 3aTpaThl IO pPa3HBIM MeTodaM 00e33apakMBaHUs
IIpe/CTaBIeHbl Ha pucyHke 2. Kak BHIHO, HanOobIINE KalnTajIbHbIE 3a-
TpaThl B 3TOM Cilyyae TpeOyroTCs Ha, Ka3anochk Obl, CaMblii IPOCTOI METO —
XJIOPUPOBAHUE, OHAKO, HAUOOJIBIIYIO 00 B 3TOM CIIydae MPEACTABISIOT
co0oi1 3aTpaThl Ha oOecrieueHne 0€30MacCHOCTH MPOU3BOJICTBA.
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I'pannusbl n pynkunonagbHas exuanuna OKI]

UccrenoBanme OXL mpoBommmock coriacHo craHmaptam [SO
14040 [1]. Jannoe uccnenoBaHnne OTHOCHTCS K THITY «gate-l0-gatey mccie-
JIOBaHUM, COCPEIOTOYEHHBIX Ha OJHOHM CTaauM >KM3HEHHOro nuxia. Hamu
Obuta BRIOpaHa CTanus MPOW3BOJCTBA, YUUTHIBAIICH PEareHTHl U MOTPEO-
JICHWE 3JIEKTPO3HEPTHN Ha JaHHOM 3Tare 00e33apanBaHusl INTHEBOW BOJIBL.
Hns OXIL] wucnone3oBaiock mnporpamMHoe obecriedeHue SimaPro 8.0.2.
[Mpumenunu meton ouenku BosaelicTBuil Eco-Indicator 99. B kauectBe
(DYHKIMOHATBHON eMHHIEI ObLT BHIOpaH | M° MHTHEBOI BOMEI, IPOHM3BO-
nuMoit B cootBercTBrM ¢ TpeboBanusim CaunlluH 2.1.4.1074-01 «IlutbeBas
Boxbl. ['Mruennyeckne TpeOOBaHWS K KAauecTBY BOJBI IIEHTPAIM30BaHHBIX
CHCTEM IHUTHEBOTO BoocHa0keHus. KoHTpous kayecTBay.

PesyabTaTel QKL

Cornacao meromuku Eco-Indicator 99 [10] paccMaTtpuBaioch Tpu
Buga ymepba (Damage): ymep6 pecypcam (Resources), ymep6 skocucre-
MaMm (Ecosystem Quality) u ymep6 3mopoBbto (Human Health). Kaxmsrit
BuA ymiep0Oa ompenersieTcs: HeCKONBKUMH KaTerOopHsAMH BO3JeHCTBHA. B
COOTBETCTBUH C METOJHMKOM OBUTH YUTEHBI CICAYIONINE KaTerOpiH BO3ICH-
cteus (Impact categories): kanmeporeHnusie Bemiectsa (Carcinogens), pec-
MUpaTOPHBIC OpraHuveckue BemiecTBa (Respiratory organics), peciuparop-
HbIE HeOpraHuuyeckue BemiecTBa, (Respiratory inorganics), BJIMSHHE Ha
kinuMat (Climate change), pagnoaktuBaocts (Radiation), BnusHue Ha 030-
HoBbll cnoit  (Ozone layer), skorokcuuHoctTh (Ecotoxicity), 3akucie-
Hue/3BTpodupoBanme BogoemMoB (Acidification/ Eutrophication), ucmomnbs3o-
Banue 3emenb (Land use), ucromieHne 3amacoB HMCKOIAEMBIX MHHEPAJIOB
(Minerals), ucromienue 3amacos uckomaemoro Tommsa (Fossil fuels).

HopmannzoBanHble rpadyKu OLEHKH yIiepOa NMpH peann3anyn A
Ka)XJOro BapHaHTa 00e33apaXXMBaHMUs CTAHIMH ITPOM3BOANUTEIHHOCTHIO
7700 ThIC. M3/cyT u 10 TeIC. MB/CYT Ha pucyHkax 3,4. Bo Bropom ciyuae
Bapuants! 2.2 1 2.3 00beiMHEHBI B OAMH TaK Kak JJIs JaHHOM 00acTH uc-
cnenoBanus B OXI ux ananus 6yaer aHaJIOTHIHBIM
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Human Health Ecosvstem Quality Beasources

B chierine [D sedium hypochlorite and UV

Puc. 3. HopmanuzoBanHblie rpapuKky olleHKH yuiep0a 1/ TeXHO10ruii 00e33apakuBaHus
JUUIS1 CTAHIIMH MPOM3BOAUTEIbHOCTHIO 700 ThIC. M3/CyT

Human Health Ecosystem Quality Basounces

chipring
chiorine P
T i .
dioxide (Belio- bl dioxide (DX

Zon)

£ chiorine o sodium B

hypochlorite 1004

Puc. 4. HopmanusoBanHble rpadpuky oleHKH yuiepda /s TeXHOJIO0THii 00e33apasknBa-
HUS IS CTAHIME IPOM3BOAMTENLHOCTBIO 10 Thic. M¥cyT

JIist CTAHIMK [POM3BOIUTENBLHOCTBI0 700 ThiC. MY/CYT BHIHO, YTO
o6e33apaxuBaHue ra3000pa3HbBIM XJIOPOM XapaKTEPU3YETCs MEHBIIMMHE
3HAUCHUSIMH yIEp6a [0 BCEM KATErOpHAM B CPABHEHHH ¢ KOMOMHMPOBAH-
HOM MeTomoJIOrHei THIIOXJIOPH/I HATPHS — V®. [ns craHUy IPOU3BOAHU-
TeNbHOCTHI0 10 THIC. MY/CYT HAMMEHBIIMMH 3HAYCHUAMH YIIEpba XapakKTe-
pHU3yeTCs TEXHOJOTHSI 00e33apaKUBaHMs JHOKCHUIOM XJIOpa, MOJTydaeMbIM
XJIOpaTHBIM METOIOM Ha HMITOPTHO# ycTaHoBke Bello-Zon.

3akiloueHue

IpownsBeeHa OIEHKA KH3HEHHOTO MKJIa W aHAIN3 CTOMMOCTH Pas-
JIMYHBIX TEXHOJIOTH 00e33apaKuBaHusl IUTHEBON BOJIBI.
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COMPARATIVE STUDY OF DIFFERENT DRINKING WATER DISINFECTION
TECHNOLOGIES USING LIFE CYCLE ASSESSMENT METHOD
S.S Yudakov, T.G. Krupnova
SUSU (NRU), Chelyabinsk
e-mail: ural-coyot@ya.ru
This article deals with life cycle assessment (LCA) and cost analysis for water disin-
fection technologies. We compared the technologies of disinfection for drinking water treat-
ment plant (DWTP) with capacity of 700 thousand cubic meters per day and 10 thousand cubic
meters per day. For DWTP with capacity of 700 thousand cubic meters per day we compared
two water disinfection technologies: conventional disinfection with gaseous chlorine and com-
bined disinfection technology with sodium hypochlorite and ultraviolet (UV). For DWTP with
capacity of 10 thousand cubic meters per day we compared three water disinfection technolo-
gies: disinfection with gaseous chlorine, disinfection with chlorine dioxide and combined dis-
infection technology with sodium hypochlorite and UV. The software Sima Pro 8.0.2 has been
used as the LCA analysis tool. Eco-Indicator 99 method has been applied.
Keywords: Life Cycle Assessment (LCA), cost analysis, water disinfection, chlorina-
tion, chlorine dioxide, hypochlorite, ultraviolet (UV) disinfection, drinking water.
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4. IPOBJIEMBI ATPAPHOU CPEAbI
VJIK 631.4

HUCCIEJOBAHUE YCTOMYUBOCTU TEMHO-CEPBIX IIOYB
MNEPMCKOI'O KPASI METOJIOM BUOTECTUPOBAHUS ITIPU
3AT'PS3HEHHUMU ITOYB TAXEJIBIMU METAJIJIAMUA

H.B. Mutpakosa, 1.E. Illectakos
[TepMckuil rocyaapcTBEHHBIM HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN YHU-
Bepcuret, 614990, r. [lepms, yn. Bykupesa, 15,
e-mail: mitrakovanatalya@mail.ru, galendil@yandex.ru

Bruta nccnenoBana ycTo4MBOCTH TEMHO-CEPOM U arpoTeMHO-cepoii mouB Ilepmckoro
Kpast K 3arpA3HEHUIO CBUHLIOM M KaaMueM. Merox OMOTECTHPOBAHMS IOKa3al CHWKEHHE YC-
TOWYMBOCTH arporouBbl K 3arps3HEHUIO KaJMHUeM. BpicoTa M Macca TecT-KyJIbTypbl IIOHU3U-
JINCH TIPU 3arpsI3HCHUU TI0YBHI KaJMHEM. YPOBEHb PEJOKC-aKTUBHOCTH B PAcTEHUSX, BBIpa-
LIEHHBIX HA arPOTEMHO-CEPOI ITOYBE, BO3POC MPH 3arpA3HEHUH KaJMHUEM.

KiroueBble cioBa: 1moyBa, yCTOHYMBOCTh, OMOTECTUPOBAHUE, 3arPS3HEHUE, TSKENbIE
MeTaJUIbL.

OnHOI M3 OCHOBHBIX DKOJOTHYECKHX IPOOJIEeM COBPEMEHHOCTH SIB-
JIsieTCsl 3arpsi3HeHNe IOYBEHHOTO MOKPOBa TsDKEJBIMHU MeTaiaMu. Croco0-
HOCTbH ITOYBBI IPOTHBOCTOATh HETATUBHBIM IOCJIEACTBHAM M BOCCTaHABIIH-
BaTh CBOM JKOJOTHYECKHE (PYHKIUHM OOECIIeYnBaETCsl €€ YCTOWYHBOCTHIO
[1]. Hanbomnee nelicTBEHHBIM CIIOCOOOM OIIEHKH TOKCHIHOCTH TOYB SIBJISCT-
csi OmortectHpoBaHMe. BaxkHelmne TecT-KyJbTyphl - BBICHIME PacTEHHMS,
T.K. OHHU SBIBIIOTCS OCHOBOH TPO(QHYECKHUX OTHOUICHWH B OwWoIreHo3e [2].
BuotecTpoBaHne MOXKET CIYXKHUTh KPUTEPHUEM OLIEHKH YCTOWYHMBOCTH pas-
HBIX TI0YB K 3arpsi3HeHwuo [2, 3].

Lens uccnenoBaHus — MPOBECTH CPABHUTENBHYIO OIICHKY yCTOWYH-
BOCTH TIPUPOJIHBIX TEMHO-CEpHIX MOYB M arpOTEMHO-CEPHIX IOYB K 3arps3-
HEHHIO CBUHIIOM M KaJMHEM METOJ0M (PUTOTECTHPOBAHUS.

OOBEeKThI UCCIIEOBAHMI: TEMHO-Cepasi HACHIILIEHHAs Ty4YHas JIErKo-
rimHucTas mouBa (AU-AUe-BEL-BT-C); arporemHO-cepast HachIIICHHAsS
CPeIHENaxoTHasl CpeIHETYMYCHpOBaHHas JerkorinuHucras nousa (PU-
BEL-BT-C).

B o0pa3nax nmous ObUIM OIpesieIeHbl cojepikanne rymyca, pHyo, 1
PH.oy; THAPOIHMTHYECKAS! KHCIIOTHOCTD U CYyMMa OOMEHHBIX KaTHOHOB; IO /JI-
BIOKHBIN (hochop M Kalluif; ITOABMKHOCTh CBHHIIA M KagMHusl. B MozxensHOM
OIBITE WCCIIEJ0BAHO BIMSHUE 3arps3HEHus mo4B cyibdatom kammus (Cd
500 mr/kr moussr) 1 HuTparom ceuHna (Pb 1000 Mr/kr mo4BbI) Ha BHICOTY,

© Murpakosa H.B., lllecrakos N.E., 2015
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Maccy TeCT-KyIbTyphl. B Kpecc-camaTe M3ydeHa pemOKC—aKTHBHOCTH (IO
CcIocoOHOCTH SKCTPAKTa PaCTCHUH BOCCTAHABIMBATH CBOOOIHBIHN HO).

B uccrnenyemoit TeMHO-cepoii MOUBE CpPEHEE COAEPKAHUE TyMyca B
cioe 2-12 cm coctaBisno 10,4%; B ciaoe 12-22 cm — 9,55%; B cnoe 22-32
cM — 9,95%. B arpoTreMHO-TyMyCOBOM TOPH30HTE arpOTeMHO-CEPOH MOUYBBI
cpenHee cojepikaHue rymyca kosebanocek ot 3,7 mo 6%. B cioe 22-32 cm
CyORITIOBHANIEHOTO TOPU30HTA arpOTEMHO-CEPOI MOYBBI COJICPKAHUE TYMY-
ca COCTaBJIsIJIO B cpeHeM Beero 3,2 %, 4To B 3 pasza HUXKe, YeM Ha COOTBET-
CTBYIOIICH TITyOUHE B IPUPOJTHON TEMHO-CEPOH MOYBE.

BennunHa akTyanbHON KUCIOTHOCTH MPUPOJHON TEMHO-CEPOM MOY-
BBI COCTaBJsIa 5,7-5,8, 4TO XapakTepu3yeT ee Kak ClaboKuciayr. B arpo-
TEMHO-CEpPOU MOoYBe cpenHss BennuuHa pH,,, 0koo 6,7, 4T0 yKa3pIBaeT Ha
HEHTpaNbHYI0 pPEaKIUI0 IMOYBEHHOTO pacTtBopa. [loTeHmmambHast (0OMEH-
Has) KUCIoTHOCTE (pH,,;) B arpoTeMHO-cepoil OYBE CHHU3HMIACH IO CpPaB-
HEHHIO ¢ TEMHO-Cepoid. Jlaxke B IOATIAXOTHOM CIIO€ MPOCIIEKEHO TTOCIIeAeH-
CTBHUE M3BECTKOBAHMS Ha BenmduHy pH.

B TemHO-cepoii modBe 3aMETHO BBIpaKCHA THIAPOIUTHUYECKAs KU-
CIIOTHOCTB, KOoTopas u3MeHstack ot 10,4 mo 17,7 mr-ske/100 T mo4BEL, 9TO
B TPH pa3a MpeBbIIIAeT ATOT MOKA3aTeNb B arpoNoyBe.

B temHO-cepoii mouBe éMkocTh KaTHOHHOTO oomeHa (EKO) moctu-
raja BennuuH 38,7-51,4 mr-sxs/100 r nousel. EKO B BepxHeM ropusonte
arpoTeMHO-CEpOil TOYBBI 3aMeTHO Hike — 32-37 mr-3ks/100 r MOYBHL
Camxenne EKO He compoBOXAanoch 3aMETHBIMU M3MEHEHHSIMH B CYMME
0OMEHHBIX OCHOBaHUH. JJOCTOBEPHBIX pa3iHyUil B CPeIHEH BEITUYUHE CYyM-
MBI OOMEHHBIX KaJbIIHsS U MarHus B UCCIICOBAHHBIX MOYBAX HE BBISBJICHO.
CreneHp HACBHIIIICHHOCTH OCHOBaHHSMHU B TEMHO-Cepoil mouBe 68,7-67%. B
arpoTEeMHO-CEpOH MMOoYBE CTENEHh HACHIIICEHHOCTH OCHOBaHHMSMHU OKa3ajach
Ha 21% BrIIE U cocTaBuua 87,5-87,8%.

Coneprxanne MOIBHKHOTO (ocdopa B MPUPOTHON MOUYBE BaPbUPO-
Bajio ot 1,5 1o 5,6 mr/100 r mouBs! B cioe riayouHoit 2-12 cm; ot 0,8 10 3,7
Mmr/100 r mouBsl B ciioe riayounoit 12-22 cm u 0,8-5,6 mr/100 r mouBsl B
cnoe 22-32 cm. Cojeprkanne noABMWKHOTO (hochopa B arpornoyse MoBbIIIe-
HO Ha MOPAIOK M COCTaBIsUIO: B cioe 2-12 cm — 18,7-42,0 mr/100 r nouBsl;
B ciioe 12-22 cm — 18,7-48,2 mr/100 r mouBsl u B citoe 22-32 cm — 22,2-42,0
Mmr/100 r mouBsl. CpenHee conepkaHue MOABIKHBIX (POPM Kajus B TEMHO-
cepoii mouse coctaBisuio 12,1; 6,8; 5,6 mr/100 r mouBHI B cinosix 2-12, 12-22
1 22-32 cM COOTBETCTBEHHO. B arpomnoyse 3TOT mokaszareiab cOCTaBIsI 8,8;
7,8 1 7 mr/100 mOYBBI COOTBETCTBEHHO.

B noaBukHOCTH CBHUHIA B IPUPOAHON U arpoNoYBe HE YCTAaHOBJIEHO
paznuuuii. [ToaBMXXHOCTD KagMus B cioe 2-12 ¢cM T€MHO-CEepOi MOYBHI HE
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OTIIMYANach OT IOABIDKHOCTH METajla B arporoyse; HO B cioe 12-22 cMm
arporouBbl aKTHBHOCTh KaJMUs IOHIKEHA, YTO MOJKET SBISITHCS IOCIE-
CTBHEM YMEHBIICHHIO KHCIOTHOCTH NPH HM3BECTKOBaHWM mouBHl. Mccie-
JyeMbIE TTOYBBI PACIIOJIOKEHBI BAAIM OT BO3MOXKHBIX MCTOYHHKOB 3arpsi3-
HEHHUS, MO-BHIMMOMY, YPOBEHb IIOJBID)KHOCTH CBHMHIIA M KaaAMHUS B HHX
MOJKHO CUHTATh (POHOBBIM.

BHecenue comnedl TsSKeIbIX METaUIOB B TEMHO-CEpbIe ITOUYBBI IO-
pasHOMY NPOSBHIIOCH B ITOJIBM)KHOCTH CBHHIIA U KaaMusl. B mpoGax u3 cios
2-12 cM TpUPOIHOH TMOYBEI OOHAPYKEHO MOBBIIMICHHE ITOJBMKHOCTH CBHUH-
Lla IIPY 3arps3HEHUN OTHOCUTEIBHO KOHTpOJs. B mpobax u3 cios 2-12 cm
arporoyBbl HE JOKa3aHa JOCTOBEPHOCTh PA3IMUUil MEXIy MOJBUKHOCTBHIO
CBHUHIIA Ha KOHTPOJIE U TIpH 3arpsi3HeHuu. B npobax u3 cinoes 2-12 n 12-22
CM IPUPOJHOW TEMHO-CEpOH MOYBBI M arpoIoyYBEl OOHAPYKEHO pa3iIndne
TIOJIBYDKHOCTH KaJMHSl HA KOHTPOJIE ¥ NIPH 3arps3HEHUH.

IMockonbKy Kpecc-canaT, BEIPAIICHHBIN Ha IPO0ax M3 pa3HBIX TOUYEK
orbopa B mpenenax MOYBEHHOTO MAacCHBA, OTJIMYAJICSH OUYCHb BBICOKUM
BapbUPOBAHUEM CpEIHEH BBICOTHI M MAacChl PaCTCHUH, TO Pa3IHUUs MEXKITY
KOHTPOJIbHBIMUA M 3arps3HCHHBIMH BapWaHTaMH NPHPOJHOW M 3aleKHOM
IIOYB OKA3aJIUCh HE TOCTOBEPHBHI.

CocrostHHe pacTeHHH TIPH 3arpsiI3HEHUH MOYBEHHBIX P00 OLICHUITN B
Ka)XJOH TOYKe 00CIeA0BaHUS IPUPOIHBIX TEMHO-CEPBIX TI0YB OTHOCUTEb-
HO cOOCTBEHHOTO KOHTpOIsl. HUTpaT CBUHIA, BHECEHHBII B POOBI U3 MpH-
POJIHOI MOYBHI, JOCTOBEPHO MOBHIIIAT BRICOTY pacTeHuil Ha 19-82 % oTHo-
CHUTEJIEHO KOHTPOJIBHBIX BAPHAHTOB, a Maccy pacTeHui Ha 26-113%. JInmp
IIPY BBIPAIIMBAHUM Ha OJHOM NOYBEHHOI NpoOe Macca pacTeHWil CHH3H-
nmack Ha 17% oTHOcHTENFHO KOHTpOJs. Tokcudeckoe neiicTBue cynbdara
KaJMUsI TIPOSIBUIIOCH B BBICOTE M Macce PACTCHUH, BBIPAIEHHBIX Ha MPO0ax
13 OJHOM TOYKHU IIPUPOIHOM MOYBEI, I'/I€ TOBBIIIEHBI MOABIKHOCTE KaJMHUs
U KHCJIOTHOCTb, CHIDKEHAa CyMMa OCHOBaHMH. Ha ocranpHBIX BapuaHTax
OTIIMYUS OT KOHTPOJIA HE OOHApYXKEHBI, JTMOO BBICOTA U Macca IOBBIIICHBI
Ha 7-21%.

BricoTy ¥ Maccy pacTeHUil NpH 3arps3HEHHH MOYBEHHBIX MPOO u3
arpoTEeMHO-CEpOi MOYBHI TAK)KE OLEHIIN OTAEIBHO MO KaXI0H Touke 00-
CJIeJOBaHUSI OTHOCHTEIBHO COOCTBEHHOTO KOHTpOJs. Hutpar cBUHIA, BHE-
CEHHBII B 3aJIS)KHYIO MOYBY, JOCTOBEPHO IMOBHICHII BBICOTY pacTeHUH Ha 4-
64%, maccy Ha 10-65 %; UCKIIIOYEHHE NIPEJCTABISAET OJHA TOUKA, /1€ M0Y-
Ba UMeJa CaMyl0 BBICOKYIO KHCIOTHOCTb M MOABHIKHOCTh CBHHIIA, a BHICOTA
pacteHuil cHmkanace Ha 21-23 %, a macca Ha 20 %. Tokcuueckoe AeHcCT-
BHE KaJMHsl B arporioyBe ObUIO CyIIEeCTBEHHee, yeM B IpupoaHoil. Kpecc-
caJiaT, BBIpAIllEHHbIH Ha IT0JIOBUHE 3arps3HEHHBIX TOYBEHHBIX P00, Xapak-
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TEPH30BAJICS MOHIKEHHOM BBICOTOM (Ha 16-36 %) u maccoii (Ha 8-45 %);
Ha ogHOH m3 mpod (cmoit 12-22 cm 1. Ne 1) ero cemena BooOIIe HE B3OILIH.

Ha ¢one 3arps3HeHHS TEMHO-CEpOW MPUPOAHOM ITOYBHI HUTPATOM
CBHUHIIA PACTCHUS IO YPOBHIO PEIOKC-aKTUBHOCTH HE OTJIMYAINCH OT KOH-
Tpossi. Ilpm 3arps3HeHnu cynb(aToM KagMmHs PacTEHHS OTINYAINCH MO
YPOBHIO PEIOKC-aKTHBHOCTH, PEJOKC-aKTUBHOCTD IIPH 3arPA3HCHUN KaJMH-
eM ToBblIIeHa Ha 33%.

IIpu 3arpsi3HEHUN arpoNoOYBbl HUTPATOM CBUHIIA PACTEHUS MO YPOB-
HIO PEIOKC-aKTHBHOCTH HE OTIMYaJIHCh OT KOoHTpousisi. Ha done 3arpsisne-
HUSI TTOYBBI CYIb(AaTOM KaJIMHs YPOBEHb PEIOKC-aKTHMBHOCTH B CPEIHEM
noBbIeH Ha 38 %.

PacteHusi, BbIpallleHHbIE Ha 3arpsi3HEHHBIX CBHHIOM mpo0ax wu3
TIPUPOIHOI MOYBHI U arPOTOYBHI (cloi 2-12 cM), ImoKa3aIu TECHYIO 00pat-
HYIO CBSI3b MEXJIy BBICOTOI, Maccoi M pemoKC-aKTUBHOCTHIO. IIpu BHece-
HUM B TIOYBY Cynb(aTa KaaMHUs PAacTCHUs Haubojee MOCTpajgalnd oOT 3a-
TpSA3HEHUS. YPOBEHb PEOKC-aKTHBHOCTH B PACTEHUSIX OBII BBIIIE, YEM IPH
3arpsI3HCHUM CBHMHIIOM. PerpeccHoHHBIM aHamM3 MOKa3an oOpaTHYIO 3aBH-
CHUMOCTB MEX]y PEIOKC-aKTHBHOCTBIO, KaK C BBICOTOM, TaK M C Maccoii pac-
TeHHUH Ha (hOHE 3arpsI3HEHUS KaJMHEM IIPUPOIHOM U arporoussl (cioit 2-12
cM). Takum 00pa3oM, 4eM BbIILIE YPOBEHb PEIOKC-aKTUBHOCTH B PACTEHHSIX
TECT-KyJbTYpbl, T€M MEHbIIE €€ BbIcOTa U Macca. [[nsa pacTeHuid,
BBIPAIEHHBIX HA 3arpsA3HEHHBIX TEMHO-CEPOIl M arpoTeMHO-Cepoll ImoYBax
(cmoti 12-22 cm), perpeccHoHHasi 3aBUCUMOCTh MEXKIY BBICOTOM, Maccoil u
PEllOKC-aKTUBHOCTBIO HE OOHApy KeHa.

VYBenuueHue NOJBWKHOCTH MeTaljla B ClIO€ MOoYBHl 2-12 cMm
COIIPOBOXKIAJIOCH YCWJIEHHMEM PEJIOKC-aKTUBHOCTH B  TECT-KYJIbTYpe.
3aBUCHMOCTH MEX[Y pPEIOKC-aKTHBHOCTBIO M ITOJBIKHOCTBIO METAJJIOB
st canost 12-22 ¢M TEMHO-CEpOM M arpOTEMHO-CEpOHl MOYB  MpH
3arpsiI3HEHUH He OOHAPYKEHO.

BriBoabl. B TeMHO-cepoii o4Be B pe3yJsibTaTe CEIbCKOXO03IMCTBEH-
HOTO HCIIOJIb30BaHMsI Ha (POHE XUMH3AIMM CYLIIECTBEHHO CHH3HJIHCH CO-
JepKaHue Tymyca, €EMKOCTb MOTJIOIIECHHUS, aKTyalbHas U OOMEHHas! KHUCIIOT-
HOCTB, BO3POCIH CTENEeHb HACBHIIIEHHOCTH OCHOBAHMSAMH U COJepKaHUe
MOBIKHBIX (ocdaToB. CymMMa 0OMEHHBIX OCHOBAHHWN M KOJIWYECTBO IMOJ-
BIDKHOTO KaJIUs B arpOIIOYBE HE OTIMYAINCH OT MPUPOTHOTO YPOBHSI.

Ipu Brecenun Pb 1000 mr/kr u Cd 500 mr/kr Bo3pocia MOJBHK-
HOCTh MeTajIoB B mouBaXx. C pOCTOM MOABUKHOCTH TSDKEJBIX METAJUIOB B
3arpsi3HEHHBIX TEMHO-CEPBIX MoYBax (cyoi 2-12 cM) CHIKAIUCH BBICOTA U
Macca, Bo3pacraya oomias peloKkc-akTHBHOCTh Kpecc-caliara.
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TeHOeHIMA K CHIDKCHHIO YCTOMYMBOCTH arpOTEMHO-CEPBIX IOYB K
3arpsI3HCHUIO KaJIMHEM, MPOSBUBINASCS B PEAKIUH TECT-KYJIbTYpHI, IO-
BUANMOMY, 00yCJIOBJIEHAa yMEHBIICHUEM KOJIMUYECTBA TIOYBEHHOTO TyMyca U
€MKOCTH KaTHOHHOTO OOMEHa, YTO CIEeIyeT YIUTHIBATh B OPIraHU3aINH CHC-
TEMBI OXPaHBI TOYB.
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RESEARCH OF PERM REGION SOILS RESISTANCE BY BIOTESTING METH-
ODS FOR HEAVY METALS POLLUTED SOILS
N. V. Mitrakova, I. E. Shestakov
Perm State University, 614990, Perm, Bukireva 15,
e-mail: mitrakovanatalya@mail.ru, galendil@yandex.ru

Resistance of natural and agrosoil of Perm region to contamination by lead and cad-
mium was searched. Biotesting method show lowering resistance of agrosiol to contamination
by cadmium. Height and mass of test- culture lower for contamination soil by cadmium. Level
redox-activity in plant, which grow to agrosoil, increases for contamination by cadmium.

Keywords: soil, resistance, biotesting, contamination, heavy metals.
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5. TEXHOT'EHHAS TPAHC®OPMALIMS
IMPUPOJHOU CPEABI. BUAHUE ITPOMBIIIJIEH-

HOCTHU
VJIK 628.169
YTHJIHA3ALMS JKEJE3OCOIEPKAILAX OCAJIKOB BOJIO-
MOATOTOBKH

10.H. AxmeToBa
HammmonansHsIit nccnenoarensekuii KOkHO-Y panbCKuii rocy1apCTBEHHBIH
yauBepcureT, 454080, r. YensOunck, mp. M. B.U. Jlenuna, 76,
e-mail: ishim89-89@mail.ru
Hayunwuii pyxogooumens - doyenm xagheopuvl 3K0a02uu 1 BPUPOOONOLb30-
samnus, kanouoam xumuyeckux Hayk, Kpynnoea T.I".
HpoaHaanpOBaHa pa60Ta o0e3xese3nBaHNe MMOA3EMHBIX BOJI ropoaa Vuaansl.
Hpe):[nomeH BapHuaHT O6p360TKI/I 1 yTUWIN3alluU IIPOMBIBHBIX BOJ U OCaIKOB, 06p33y}0H_II/IXC}I B
MPOLIECCE MOJTOTOBKU MUTHEBOM BOJIBI.

KnroueBble cioBa: muTheBas BOJa, 06e3)Kene3nBaHMe, MOJBEMHBIC BOJIbI, XKEJIE30,
MapraHen, ocaoK BOAOIIOATOTOBKH, ITPOMBIBHBIE BOJBI.

BonocHabxeHne kak OTpacip UrpaeT OrpOMHYIO0 posib B obecriede-
HUM SKU3HEJCATENILHOCTH Topoja M TpeOyeT lelieHApaBIeHHbIX Mepo-
NPUATHN MO Pa3BUTHIO HAJE)KHOH CHUCTEMBI XO3SHCTBEHHO-ITUTHEBOTO BO-
nocHabxeHus. [lomumo npoOnemMbl o0ecrieyeHns] HaceIeHHsT Ka4eCTBEHHOM
nutheBoil Bosoil B Poccuiickoit denepanuu B HacTosIIIee BpeMsl HEpEUIeH-
HBIMH OCTAIOTCS BOTIPOCHI YTHIIM3AIMH OCaIKOB BOJIOMOATOTOBKH.

B nacrosmeli paboTe paccMOTpeHBI POOJIEMbI YTHIIU3AIMHA OCAIKOB
BOJIOOYHCTHBIX COOPYKEHUI Ha IpuMepe CTaHINH 00e3XKeNe3uBaHMs MOa-
3eMHBIX BOA I'. Y4aJbl.

B Hacrosiiee BpeMs B T. Y4aibl IMEETCSl LICHTPAIN30BaHHAasl CUCTe-
Ma BOJIOCHA0KEHHSI U3 MOJ3€MHBIX HCTOYHUKOB. VICTOYHHKOM XO35HCTBEH-
HO-TINTHEBOTO BOJIOCHAOXKEHMS CIIy’KaT MOA3EMHBIE BOIBI BOA03a00pOB
Kypramckoro n «bupcs». Cpennecyrounas (akTtuueckas 10ada BOJBI B
ropo cocrapmser 8 870 m*/cyT, o nannsv 3a 2014 rox.

Kypramckuit Bogozabop cocrout u3 11 sKCIuTyaTariOHHBIX CKBa-
xuH (7 pabouux, 4 pe3epBHBIX), KOTOPble 000PYI0BaHbI MTOTPYKHBIMU Ha-
cocamu. Han ckBaKMHAMH YCTaHOBIICHBI HAJ3€MHBIE NMaBWIHOHBI. OTOH-
paemas Boja 1o (pU3MKO-XMMHUYECKUM MOKa3aTeNIsIM KadyecTBa COOTBETCTBY-
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et tpeboBanusaMm CanlluH 2.1.4.1074-01. Ilepen momadeid moTpeOHTENIO
BOJly 00€33apaKHUBaIOT XJIOPOM.

B cBs3u ¢ HemocTaTKOM BOZBI MUTheBOTO KadectBa B 2001 romxy ObI-
J1a BBEJICHA B 3KCIUTyaTallMIO CTAHIHMA 00€3)KeJIe3UBaHNs MOJ3EMHBIX BOJ C
Bono3abopa «bupcsy. O6e3xenesuBaHUe MPOU3BOAUTCS METOJOM YIPO-
meHHoH a’panuu. OIHOBPEMEHHO C 00€3)KEIe3MBaHUEM IPOUCXOIUT Je-
MaHTaHaI¥s TOJ3EMHBIX BOJ. AHAIU3 PabOTHI CTAHIIMHU MTOKA3aJ, YTO B OT-
JieTIbHBIE TIEPUOJIbI KayecTBO BOJBI HE COOTBETCTBYeT TpeGoBaHusiM CaH-
IMuH 2.1.4.1074-01 no geTbIpeM NOKa3aTeNsM:

1) ngetHocTh — OT 37 110 106 rpam;

2) MmyTHOCTB — OT 5,37 10 17.8 mr/m;

3) skene30 — ot 3,94 1o 15.95 mr/m;

4) maprauen — ot 0,356 10 0,863mr/1.

CtouHBIE BOJBI BOJOMNOATOTOBKH, COOMpAIOTCS, OTCTaMBAIOTCS,
ocaZkiu cOoOMparoTCs B CIENHMalIbHBIA pe3epByap. Ocaiok BBIBO3UTCS 110
Mepe HeoOxoxumocTd Ha noauroH THO, nim Ha niIoBBIE MIIOMAAKHA OYUCT-
HBIX COOpYXeHnH kaHamu3anun. B 2014 r. 0bu10 BEIBe3eHO 22,733 T ocanka
Ha WJIOBbIE IIIOIIAKH.

Hamu Obumn BbIpaOOTaHbBI CIEAYIOIINE MPEIVIOKEHUS 10 PEKOHCT-
PYKIMH 000PYIOBaHHS BOJOOYHCTKH.

1. 3aMeHUTH IpoIlece YIPOILICHHON aspanueil Ha OKHUCICHUE XKele3a
W Maprasia AMOKCHIOM XJIOpa C MOCIEAYIONUM QHIbTPOBAHUEM.

TexHosOorHs YyHIpOIIEHHOH aspaliy ¢ MocIeyomnuM QHIbTPOBAHH-
€M uepe3 KBapLEBbIH MECOK HEe oOecredrnBacT HOPMATHBHBIX MOKa3aTelei
KauecTBa MUTHEBOM BOJBI B T. Yuajbl. B oceHHe-BeCeHHUH mepuo/| Ha0Jro-
JIAl0TCSl €AMHUYHBIE CIIydad ITIPEBBINICHUs MOKa3aTelel jkene3a, KOTOPBI
HAXOAUTCS B uHTEepBaie oT 3,94 no 15,95 mr/n, u maprania, Koieoonie-
rocs B uatepsaie ot 0,356 no 0,863 mr/i.

[Tpouecc oxucneHue kene3a ¥ MapraHia AUOKCHAOM XJIOpA SIBISET
HanOonee 3((GEeKTUBHBIM, HAlpUMeEp, B OTIMYHE OT XJIOpa JHOKCHJ XJIopa
pearupyet ¢ MapraHieM 3Ha4HUTeJbHO ObICTpee, OKHUCIISIS ero 10 AUOKCHIA
Maprasua.

[Mocne 5 MuHyT KOHTaKTa Oonee 99% okcuza Mapraiua MOryT OBITH
yaaneHsl GUIbTpoBaHUEM. JIMOKCHI XJIopa OKHUCISET TaKkKe OPraHMYeCcKOoe
xKene30 u Maprasen. [Iporecc oKuCIeHus Kelle3a M MapraHia JHOKCHAOM
XJIOpa ¢ TocieylomuM (QuibTpoBaHHe OOECHEUUT JIydIIne I0Ka3aTeln
Ka4yeCTBa BOJAbI, TAKXKEC OH ABJISCTCA 3KOJIOTHUYCCKH YHUCTHIM XHUMHUYCCKHM
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peareHToM, IPOCTHIM M OE30MAaCHBIM B HCIONB30BAHUH, a TAKXKE B XpaHE-
HUH ¥ TPAHCIIOPTUPOBKE.

2. 3ameHUTH 00e33apakuBaHIE BOJIBI XJIOPOM Ha JHOKCHJ XJIOpa.

[Ipu ob6e33apakxuBaHUe BOJBI KUAKAM XJIOPOM OOpa3yeTcs: Ooibmioe
KOJINYECTBO BBHICOKOTOKCHUYHBIX XJIOPOPTaHMYECKUX COCIUHEHMH, a Oakre-
punuAHBIH 3 dexT XxI0pa 3a MHOTHE AECATHIETHS €T0 IPUMEHEHHS MOCTe-
MICHHO CHM)KACTCS M3—3a aJaNnTalui K HEMy MUKPOOPTaHH3MOB.

Jlrokcua Xjopa, B OTIMYUE OT JKUAKOTO XJopa obyamaet 6omee 3¢-
(eKTHBHBIMH JIe3UH(UIMPYIOIIMMH CBOMCTBAMH YK€ TIPH MajbIX jgo3ax. C
TOYKH 3pEHUS 3alaxa M BKyCa, OTHOCHTEJIFHO Ipoliecca 00e33apakuBaHmsg
BOJIBI XJIOPOM, 3aIlaXx ¥ NPUBKYC UCUE3AIOT, TAK)KE HE 00pa3yroTCs TOKCHY-
HBIE XJIOPOPTaHUYECKUE COCIMHEHHUs (IMOKCUHBI, MECTUIIMIBI) U TPUTallo-
METaHbI, IPOUCXOIUT BOCCTAHOBIECHHE IIPO3PAYHOTO [[BETA BOMBI.

3. BBecTH Ha CTaHIHMIO 11eX 10 00€3BOKUBAHUIO OCA/IKA.

B HacTosmiee Bpems B I'. Y4aibl 0cafKd BOAONOATOTOBKU He oOpa-
0aTHIBAIOTCS M HE YTHIIM3UPYIOTCH.

Ilex mo 00e3BOKMBAaHHUIO OCaJKa MpPEAHA3HAYCH UL TOTO, YTOOBI
ocazioK, 00pa3yroUMics Ha CTAHIMK 00e3KeNe3UBaHusl, Toclie nepepadboT-
KH{ CYIIECTBEHHO YMEHBIIWICS B 00BbEME M CTaJ NMPUTOMEH JUIS JTFOOBIX TEX-
HOJIOTUH €ro AajbHEHIIeNH yTUIN3aluu.

Jnst HamOosiee YCHEUIHOTO OOE3BOKMBAHUS OCAIKa MPUMEHSIOT
HEHTPU(YTH, K MPEUMYIIECTBaM KOTOPBIX OTHOCAT Myl 3aHHMAaeMYO
TUTOIIA/Ib, BO3MOXHOCTH IIOJIHOTO aBTOMATHUYECKOTO YHPaBJICHHMS, CIIOCO0-
HOCTh 00pa0aThIBaTh HEYIUIOTHEHHBIN MJIM YIUIOTHEHHBIN 0CaJIOK.

OCHOBHBIMHU CTAaIMsIMH 00paOOTKM OCAaIKOB BOJOIOJTOTOBKH SBIIS-
I0TCSI HAaKOIUICHWE, YIUIOTHEHHE M 00€3BOKMBAHWE C Ipe/BapUTEIbHBIM
KOHJMIIMOHMPOBAaHHEM (IIOKYIISIHTOM JJIsl YJIy4llIEHHs BIIarooTaadl ¥ yBe-
JIMYECHUS! TIPOLICHTA 3aJiep KaHusl TBepoH (a3l NpU IEHTPU(YTUPOBAHHH.
Jobaenenne k ocagkaM (PIOKYISHTOB TMO3BOJISET IOBBICUTH d(PQEKT 3a-
JepkaHus cyxoro BemecTBa 10 93—98 %, uto ycrpaHseT HEOOXOAUMOCTh
ourctku Qyrara. [Ipu 00e3BOKHMBAHMM OCAIIKOB C IPHUMEHEHUEM (IIOKY-
JISTHTOB CKOPOCTB OCaK/I€HHS YacCTHI] PE3KO BO3pacTaeT

B mpomecce BomomoarotoBku obOpasyercs 22733 T xkemneso-
MapraHercoJiepkaiiero ocajaka B roj. IIpeayaraercsi mpou3BOAUTh 00e3-
BOKMBaHHUE 0CaJIKa Ha HEHTpU(Dyrax M MocaeayIoUIy0 CYIIKY. DTO M03BO-
JIMT TIOJTy4YuTh 43,8 T /Toj 0caika ¢ BIaXXHOCTBIO 25 %.

Hamu npousBeneH TepMOIpaBUMETPUUYECKUN aHAJIU3 BO3AYIIHO-
cyxux ocaakoB. OcagoK BOAOMOATOTOBKH BIAXHOCTBIO 67% Cymmmm B
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cymmmsHOM mKady mapku KC—65 mpu temneparype 105 °C B Teuenue 3
yacoB. [Ipu 3ToM mpowmsonuio cHuwxkeHHe Macchl ocagka Ha 50 %. Ilocne
Yero 0cafoK BOJOMOATOTOBKY MOMECTIIIM B BAaKyyMHBIN MIKa() U ocyImecT-
BILUTM CcymKy mpu temmeparype 1600 °C mo mocTtosHHON Maccel. Macca
ocajgka cHU3mIach eme Ha 7 %. Cyxoll xene3oconaepkaluil maaM UMeeT
CBETIIO-KOPUYHEBBII IIBET U JIETKO M3MEIHYAETCS B CTYNKE O MEIKOJMC-
MIEPCHOTO COCTOSTHHS.

TepmoananuTHyeckue KpuBbIe (PHC.) 3alHMCHIBAIM HA CHHXPOHHOM
tepmuueckoM ananmuzarope Netzsch STA 449F1, co ckopoctsio Harpesa 10
0C /muH.
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CornacHo manHEIM TepMudeckoro ananmmsa (JCK/TT'), Beimenstorcs
cnenyromtue 3¢ dexTrl. B maTepBane remneparyp 40...200 °C nabmomaercs
sun03¢dexr ¢ makcumymom mpu 150 °C, cOnmpOBOKIAIOIIHUIACST 3HAUUTE b~
HBIM yMEHbIIEHHEM Macchl (—8 %), YTO COOTBETCTBYET yAaICHHIO (puznie-
CKH U XUMHYECKH CBSI3aHHOM BOJBI. IHTCHCUBHBIN 3K303()(PEKT B IIMPOKOM
nnTepBane temneparyp 200...450 °C ¢ oTueTnuBBIM MakcuMyMoM mipu 310
°C, COIPOBOKAAIONINICS TUIABHBIM YMEHBIICHHEM MAacChl, CBHICTEIBCTBY-
€T 0 CTOPaHUM OPTaHUYECKOH COCTaBISIONIEH HIIaMa U O KPUCTAJUIM3aLluu
amopdHOii ¢a3sl, B pe3ynsTate KoTopoil retut (0-FeOOH) n nenmmokpo-
kut (y-FeOOH) nepexoasar, coorBercTBeHHO, B reMaTut (o-Fe,03) u mar-
remut (y-Fe,03). O6mee ymenbieHre Maccsl coctaBuiio 14 %.

ITyrem npokanuBaHHMs 0O0E3BOKEHHOT'O OCaJKa MOXKHO II0Jy4aTh
MMUTMEHT JUIS MIPOU3BOJICTBA IIBETHBIX KOMITO3HIIMOHHBIX MatepuaioB. [lo-
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JIy4eHHBIH MUTMEHT HMMEET KPacHO-KUPIHUYHBIA LBET, KOMIIO3HMIMOHHBIE
Marepuaisl OynyT o0janarh BBICOKOW HPOYHOCTBIO, BOJOCTOHKOCTBIO M
TEPMOCTOHKOCTBIO.

Kpome TOro, ocamku BOJONOJATOTOBKM MOXKHO HMCIOJIB30BaTh Ha
OUYHCTHBIX COOPYKEHUSIX TOPOACKUX CTOYHBIX BOJ IUIS ITyOOKOTO ypaie-
HUSL U3 mocieaHux (ocdaToB U CyNb(GHUIOB, a TaKXKe HENpepbhIBHAsS JO3H-
POBKa K CHCTEME KaHAJIM3allMU MPHUBOIUT K yCTPAHEHHIO 3araxa M KOppo-
31, BEI3BAHHON CEPEBOAOPOAOM.

Takum 00pa3oM, BO3MOKHBI /IBa BapHaHTa HMCIONB30BAHUS OCAKa!
1) B KauecTBe MUIMEHTa KPaCHO—KOPHYHEBOT'O I[BETa; 2) B KAYECTBE XHM.
pearenTa mis riryookoro ynaneHus gocgopa vHa OCK r. Yyansr

RE-USE OF IRON-CONTAINING WATER TREATMENT PLANT SLUDGES
Yu.N. Akhmetova
National Research South Ural State University
76, Lenin prospekt, Chelyabinsk, Russia 454080, e-mail: ishim89-89@mail.ru

Research advisor —Associate Professor of Chair of Ecology and Nature Management,
Ph.D. (Chemistry), Krupnova T.G.

The work of facilities for underground water deironing of the Uchaly city is analyzed.
Variant of treatment and re-use of washing waters and drinking water treatment sludges is
offered.

Keywords: drinking water, iron removal, groundwater, iron, manganese, treatment
sludge, washing waters.
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AHAJIM3 3ATPSI3HEHMUS TOYB JIECOITAPKOBBIX 30H ITEP-
MHW U TEPPUTOPUHU 3AKA3ZHUKA «ITPEJYPAJIBE» CTOMKH-
MH OPTAHUYECKHUMMU 3ATPSISHUTEJISAMU

E.C. Kopcakosa, I.0. Eroposa
WHCTUTYT 3K0JI0THH ¥ reHeTUKU MUuKpoopranuzMos YpO PAH,
614081, r. [Tepwms, yi. 'osesa, 13,
e-mail: daryao@rambler.ru

B paboTe moka3aHo, 4To MOYBBI, OTOOpaHHBIE Ha TeppUTOpHU 3aka3Huka «[Ipemypa-
nse» KyHrypckoro paifona ITepMckoro kpast He cofepar BEIIeCTBa U3 TPYIIBI CTOMKHUX Op-
TaHUYECKUX 3arps3HuTeneid. HarpoTus, MOUBBI JIECOMAPKOBBIX 30H, PACIIONOXEHHBIX B MHIY-
cTpuanbHOM U JleHuHCcKoM paifoHax T. Ilepmu, 3arpsi3HEHBI raJoreHapoOMaTHUYEeCKUMH U aju-
(haTHYECKIMH COCANHEHUSIMHL.

Kirouessle cioBa: CO3, apoMaTHYeCKHe BELIECTBA, TOYBBI, 3aTPSI3HEHHUE.

© Kopcaxkosa E.C., Eroposa /1.0., 2015
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AXTHBHOE NIPUMEHEHHE HCKYCCTBCHHO CO3aHHBIX UYEIIOBEYECTBOM
XMMHUYECKUX COCIMHEHUHM NPHUBEIO K 3arpsS3HEHHIO I0YB Ha OOMIMPHBIX
Tepputopusix. Hanbosee moaBep keHsl 3arpsI3HEHUIO MOYBBI KPYIHBIX MPO-
MBIIIIEHHBIX HEHTPOB. Oco00 OMAcCHBIM SIBIISETCS HAKOIUICHHE B ITOYBAX
raJoreHapoOMaTHUECKUX M anu(aTHIECKUX COCAWHEHWH, B TOM 4HCIE,
BKIIOYCHHBIX B TPYINTy CTOWKHX OpraHmdeckux 3arpsaauteneit (CO3).
JlaHHBIE BeIeCTBa SBISIOTCS TOKCUYHBIMM I PAacTEHUHM, UBOTHBIX U
YeJ0BeKa, W, B CHIIy BBICOKOH JUMO(UIBHOCTH, CIIOCOOHBI MHUIPHUPOBATH
BBEpPX I10 NHIIEBOW LienH. B cBsA3M ¢ 3TUM, HEOOXOAWM CKPUHMHT IOYB C
Pa3IMYHBIX TEPPUTOPHUI I OLIEHKU MX 3aTrPsI3HEHHOCTH.

Lens paboThl — NpOaHATM3UPOBATh COCTOSIHUE TI0YB 110 YPOBHIO 3a-
IPA3HEHHOCTH coeAuHeHUs MU rpynnbsl CO3 1 UM MOJ0OHBIMH Ha TEPPUTO-
pun 1. [lepmu n 3akazauka «lIpexypambe».

OOpaspl 1MOYB OTOOpAaHBI COTIACHO HOPMATHBHBIM JOKYMEHTaM
(T'OCT 12071-2000, TOCT 17.4.3.01-83, ITHJ @ 12.1:2:2.2:.3.2-03) Ha
TEPPUTOPUHN JICCOIIAPKOBBIX 30H NIBYX paifoHOB T. [lepmu (/I3epkunHCKHi
paiion, JIeHWHCKHUI paiioH) M Ha TeppuTopuu 3akazHuka «[Ipemypambe»
(Kynrypckuii pation, [lepmckuii kpaif).

O0paboTKy Mpo0O MOYBHI MPOBOIWIN MO «METOAUKE BBITIOTHCHUS
H3MEpEeHNIl MacCOBOM KOHICHTPAIMU TOJMXJIOPOU(EHUIOB B BO3yXE pa-
0oueil 30HBI, TPOMBBIOPOCAX, IPUPOJHBIX U CTOYHBIX BOJAX M MOYBAX Me-
TOJIOM Ta30XHAKOCTHOW Xxpomarorpaduu» Ne 88-16358-25-2000. Ananus
MIPOBOJMJIM METOJIOM Ta30)KMIKOCTHOH XpomaTtorpaguu C IUIaMEHHO-
MOHHM3aIMOHHBIM, 3JIEKTPOHO-3aXBaTHBIM M Macc-CIIEKTPOMETPHYECKUM
JeTexTopamMu. MneHTHduKanuio KOMIOHEHTOB HPOBOIMIN HA OCHOBAHUH
0a3bI Macc-criekTpoB NISTOS.

HccnenoBanbl MOYBEI JIByX PaHOHOB KPYIMHOTO MPOMBIIIIEHHOTO
LIEHTPA, a TaKKe IOYBBI, OTOOpPaHHBIE HA TEPPUTOPUH 3aKa3HHKa, yJalleH-
HOM OT IPOMBILUIEHHBIX Npeanpusatui. UuayctpuaneHelid paiioH r. Ilepmu
XapaKTepU3yeTCs] 3HAUUTENIBHBIM CKOIUICHHEM IPEIIPUATHHA, B TOM YHCIIE
o mepepaboTke HEPTH M MPOM3BOJCTBY XMMUYECKUX coefauHeHHui [1]. B
JlenuHckoM paiioHe cocpeoTO4eHbI O(HCHbIE H TOPTrOBO-pa3BieKaTelIbHbIC
LIEHTpbl. B KauecTBe KOHTPOJIBHOMU JUIsl MCCIEAOBAaHUsS B35Ta IIOUBA 3aKas3-
nuka «lIpemgypanse», Tak Kak OH yAaJleH OT KPYIHBIX HMPOMBIIIJICHHBIX
mpou3BoAcTB. OFHAKO, MO €r0 TEPPUTOPUHU MPOXOAMT mosoca CBepaioB-
CKOH xene3Hoi noporu [2].

Ananu3 nokasai, 4To NOYBBI 3aka3HUKa «[Ipenypanbe» He comepxar
CUHTETUYECKUX XUMUUYECKUX COEAUHEHHH, B TOM YHCIE BXOISIUX B IPyT-
ny CO3, ¥ MOTYT CIy)HTb KOHTPOJbHBIMU IIPH IPOBEAECHHH CKPUHUHIO-
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BBIX HCCIICIOBAHUH IO BBIABICHUIO YPOBHS 3arpsI3HEHHOCTH IOYB Iajiore-
HapOMATHIECKUMHUM COCITUHEHUAMH (PHCYHOK).

Ilo pe3ympTaTam aHamm3a YCTaHOBIEHO, YTO 3KCTPAKTHl MOYB T.
[lepMu KagecTBEHHO aHAIOTUYHEI (PUCYHOK). B mouBe mpucyrcTByroT Opo-
MHUPOBaHHBIE W XJIOPHPOBAHHBIE aPOMATHUECKUE COSANHEHUS, B TOM YHCIC
xmopoudenunsr, AT u A/E, sxonsmue B rpymmy CO3, a Tak ke psx T4-
KeJbIX anudaTHyeckux yrieBoaopoaoB. KoiandyecTBeHHas OLeHKa MOKasa-
Jla, YTO B MOYBAX JIECONApKOBOI 30HBI MHAyCTpHanbHOrO paiioHa ypoBEHb
3arpsi3HeHUs B 4 pasa BbILIE, YEM B [IOYBAX JIECONAPKOBOK 30HBI JIECHMHCKO-
ro pailoHa.
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Bubnuozpaghuueckuii cnucok
http://www.gorodperm.ru/
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155



ANALYSIS OF SOIL CONTAMINATION FROM FOREST PARKS PERM AND
THE RESERVE "PREDURALE" PERSISTENT ORGANIC POLLUTANTS.
Korsakova E.S., Egorova D.O.
Institute of ecology and genetics of microorganisms
UB RAS,
614081, Perm, strit Goleva, 13,
e-mail: daryao@rambler.ru

It is shown that the soil selected on the reserve " Predurale " Kungur region of Perm
Krai not contain substances from the group of persistent organic pollutants. In contrast, the soil
forest parks located in Industrialny and the Leninsky district of Perm, are contaminated of
halogenated aromatic and aliphatic compounds.

Keywords: POPs, aromatic compounds, soil, contamination.

V]IK 628.315:628.38

MHNPOBJIEMbI OUUCTKU I'OPOJACKUX CTOYHBIX BOJ 1 Ob-
PABOTKHU OCAJIKOB
H.A. KproukoBa
Hauunonaneneiil nccnenoBatenbekuil FOxxHO-Y panbCkuil rocy1apcTBEHHBII
yauBepcureT, 454080, r. YensOunck, mp. M. B.W. Jleruna, 76,
e-mail: natalin_1993@mail.ru
Hayunwuii pykosooumens - [loyenm xaghedpwl 3x0102uu u npupooononsb3o-
eanus, kanouoam xumuveckux nayx, Kpynnosa T.I.

ITpoananm3upoBaHa paboTa CTAHIMK OYHCTKU OPOJACKHX CTOYHBIX BOA ropoxa Tpo-
nika. JlaHpl peKOMEH/ALMH 110 BO3MOXKHBIM IIYTSIM PEKOHCTPYKIHH OYUCTHBIX COOPYKEHHH.

KiroueBble ClloBa: OYHCTKA CTOYHBIX BOJ; FOPOJACKHE CTOYHBIE BOMBI; OCAIOK CTOY-
HBIX BOJ|; aHa’poOHOE cOpakuBaHue; Ouoras.

B Poccuiickoit ®enepanuy MHOTHE OYKMCTHBIE COOPYKEHHUSI TOPOJI-
CKMX CTOYHBIX BOJ| YCTapesu Kak MOpaJbHO, TaK U (PU3MYECKH; a UCIIONb-
3yeMoe 00OpyHoBaHHE MMEET KPHUTHYECKYIO CTENeHb W3HOca M TpedyeT
3aMeHBI B KpaT4yaitme cpokd. OTMETHM, 9TO B TEXHOJIOTHU OYUCTKH CTOY-
HBIX BOJI HanOoJee CI0XHOH W OKOHYATEIbHO HE PEHICHHON BO BCEM MHEpPE
mpobieMoit sBisercss o0paboTka M yTwimsanus ocanakos [1]. Paccmorpum
BO3MOJKHBIE ITyTH PEKOHCTPYKIIMH CTAHIIMM OYUCTKU CTOYHBIX BOJ Ha MpPH-
Mepe ropoaa Tpowurka.

OuncTHBIE COOPY)KEHHsS KaHaNIM3aluu ropoga Tpowuilka BBEIEHH B
skcrutyaranuio B 1990 roay, npoektras moraocts— 50 000 m3/cyT. I'opoa-
CKHE CTOYHBIE BOJIBI U3 MPHUEMHOI KaMephl MOCTYHAIOT Ha JIBE BEPTHUKAIb-
HbIE MEXaHU3UPOBAHHBIE PEIIETKU C mpo3opaMu 16 mm. U3 3maHus perme-
TOK CTOYHAsl BOAA MOCTYNAEeT HAa MECKOJIOBKU C KPYTOBBIM JBHKEHHEM BO-
abl. I[lepBuyHOE OTCTaMBaHME NMPOU3BOAUTCS B YETBIPEX OTCTOMHUKAX pa-
quanbHoro tuna. OcakAEHHBIH CHIPOH OCaJoK coOmpaercss B NPHUSIMKAX
OTCTOWHHUKOB M BBITPYKaeTCs B WJIONEpErHuBaTenu. Jlamee mojgada ocBeT-

© Kproukosa H.A., 2015
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JIEHHOW CTOYHON BOJABI MPOU3BOIUTCS B YETHIPE ABYXKOPUIOPHBIX a’po-
TEeHKa Ha OWOJIOTMYECKYI0 OYUCTKY, a 3aT€M B YETHIPE BTOPHUUYHBIX paaul-
QIBHBIX OTCTOMHHMKA, TI¢ IPOUCXOINT pa3/ieieHue ONOIOTHIESCKH aKTHBHO-
ro Wia OT OYHIICHHOW CTOYHOHM BOJBI. BHOJIOrMYecKH aKTHBHBIM WJI BO3-
BpamaeTcs U3 MPUAMKOB B a3POTEHKH HIIM ITOCTYIAaeT B MUHEPAIN3aTOPHI.
Jns 00e3BOKMBAHMS OCAIKOB TMPEIYCMOTPEHBI 16 HIIOBBIX ILIOMIAMIOK.
OuuriieHHasi CTOYHAs BOJA MO COOPHOMY JIOTKY OTBOJMTCS B KOHTAKTHBIC
pe3epByaphl, OTKyJa IPOHMCXOINUT ee cOpoc B Tpouikoe BOIOXpaHUIIHUIIE.
ITokazarenu kauecTBa CTOUHBIX BOJA JIO U IOCJIE OUUCTKU IMPEICTaBICHBI B
Tabmne 1.

Tabmuma
Db dhexTuBHOCTH pabOTHI OUHUCTHBIX coopyskeHmi (2012—-2014 rr.)
Tlokasa- Konyenmpayus oo Konyenmpayus nocne Crye
menu Ka- ouucmu, Me/1 ouucmku, me/n me/n

yecmesa 201221 2013 2. 12014 2. 12012 2. |2013 2. | 2014 2.

B3pemen- | 214,0 | 367,49 | 165,32 | 11,87 | 21,11 | 8,34 8,05
HBIC Bellle-
CTBa

BIIK o 199,8 | 3418 | 1615 | 46 9,4 8,1 3

A3sot aM- 27,6 | 57,0 27,8 0,3 13 04 04

MOHUMHBIN

A30T HAT- — — — 0,02 0,13 0,02 0,02
PpUTHBIN

A30T HAT- — — — 11,2 13,8 15,9 9,1
paTHBIN

dochop 2,1 4.0 2,3 1,7 3,0 1,9 0,2
¢docdaros

KauectBo OYHUIIECHHBIX CTOYHBIX BOJ HE COOTBETCTBYET Tpe6OBaHI/I-
sM (cM. Tabm.). ITo pe3yipTaTamMm pacdeToB CyNIECTBYIOIIEH CXEMBI MOYKHO
C/IeNaTh CIEAYIONINE BBIBOIBI.

1) DxBHBaNCHTHOE YHCIIO XKUTEIEH BO MHOTO Pa3 IPEBBIIACT YHC-
JICHHOCTh HACEJICHHSI B HACTOSIINI MOMEHT, [TOTOMY PacXo]l CTaHIUH He-
00XOJTMMO YMEHBIIHTH.

2) KonmvecTBO OTOPOCOB € PELIETOK HE COMOCTABHMO C PAacXOIOM
cTouHBIX Bog (26 M/cyT Ha 50 000 M¥/cyT).

3) Bomnbiioe KomuecTBO WIOBBIX mwromanok (N =21).

Kpome Toro He mpou3BOIUTCS 00e33apaXMBaHHE M HE JNEHCTBYIOT
WJIOTIEPETrHUBATEIIH.

[pemaraercs NPOEKT PEKOHCTPYKHH OUYHUCTHBIX COOPYKEHUH (pHC.).
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B cocraBe coopyxeHHU OyAyT MPeayCMOTPEHBI CIEAYIOUIHE COOpY-
KEHUSI: IPHEMHast KaMepa; CTYIICHYaThle PEIIETKH TOHKOW OYHCTKH C TIPO-
30pamMH 6 MM, a3pHUpyeMBble MECKOJIOBKH; NMEPBUYHBIC pagualbHbIE OTCTOM-
HUKK (TIpe[ularaeM OCTAaBHUTH CYIIECCTBYIOIIHE); adpPOTEHKH C TIIYOOKUM
ymaneHreM a3ora M Qocdopa (HeoOXomuma peKOHCTPYKIHUS CYIIECTBYIO-
IIUX COOPYXXCHHUH); BTOPUUYHBIC paauaibHBIE OTCTOWHHUKH (TIpelyiaracm
OCTaBHTh cyliecTBytomue); Y ®-yctaHoBKH 00e33apaKuBaHuUsI.

CmMech TIepBHYHBIX OCAAKOB (IIOCNIE TPaBUTAIIOHHOTO YIUIOTHEHUS)
1 M30BITOYHOTO aKTUBHOTO Miia (TI0Cie CTyLIeHUs) IpeularaeTcsi aHaspoo-
HO CTa0WJIM3HMPOBAaTh B METaHTEHKE, paboTaiolmeM B TepMOQMIBHBIM pe-
xumMe. PacueTHslii Bbixoj] Ouorasza — 3836,2 M3/CyT.

KamuTansHble 3aTpaThl Ha PEKOHCTPYKIHMIO CTaHIMHU cocTaBsaT 10,2
MIIH. pyOnei. B pesynpTare peKOHCTPYKIMH CTAaHIUH IO MPEII0KEHHOMY
BapHaHTy MPEIOTBPALICHHBIA SKOJIOTHUECKUH ymepO cocraBut 1,29 mipa.
pyOueii.

Bubnuozpaghuueckuii cnucox
1. Kpynnosa T.I'., Kocmpiokosa A.M., Mawxosa H.B. O630p coBpe-
MEHHBIX TEXHOJIOTHH 00pabOTKH 0CaJKOB TOPOACKUX cTOUHBIX BOA // Ceib-
CKOe, JIeCHOE U BOJHOe X03sicTBO. 2014, Ne 7 (34). C. 3-12.

PROBLEMS OF URBAN WASTEWATER AND SEWAGE SLUDGE TREAT-
MENT
N.A. Kryuchkova
National Research South Ural State University
76, Lenin prospekt, Chelyabinsk, Russia 454080, e-mail: natalin_1993@mail.ru
Associate Professor of Chair of Ecology and Nature Management, Ph.D. (Chemistry),
Krupnova T.G.
The work of municipal wastewater treatment plant of the Troitsk city is analyzed.
Recommendations on possible ways of reconstruction of treatment facilities are given.
Keywords: wastewater treatment; urban wastewater; sewage sludge; anaerobic diges-
tion; biogas.
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METOJKA OIIEHKN HAKOIIJIEHHOI'O DKOJIOI' MYECKOI'O
YIIEPBA, HAHECEHHOI'O TEPPUTOPUSIM B PE3YJIbTATE
HE®TEJOBbIYA

A.Jl CeménoBa
Cankr-IlerepOyprckuii rocynapcTBeHHBIN Y HIBEPCHUTET,
199004, r. Caukr-IlerepOypr, 10-1 munus B.O, 33-35,
e-mail: octopus3.141@gmail.com

B nanHoii paboTe paccMOTPEHBI IEPCIIEKTHBEI Pa3BUTHsI He(Te100bIBAIOIIETO KOM-
wiekca Poccun 1 060CHOBaHa HEOOXOAMMOCTD JIMKBHAALHN 00BEKTOB HAKOIICHHOTO 3KOJI0-
THYECKOro yiepda o0bekTax HeTepa3padoToK.

KiroueBble ciioBa: HedTe100bIua; CeBEpPHbIE SKOCUCTEMBI; HAKOIIJICHHbIH 3K0JI0rnye-
ckuit yuiep0.

Poccuiickas ®enepanus sBISETCS ONHUM U3 KpyINHEHIIMX HedTe-
JKCHOPTEPOB B MHUpPE. YTIEBOAOPOIHOE ChIPLE SBISIETCS OCHOBHOM CTaThEN
710x070B P® (B T.4. ¥ Hajor Ha A0OBIUY MOJIE3HBIX HMCKOMAEMBIX, a TaKKe
TaMO>KEHHBbIE cOOpBbI Ha BBO3 M BBIBO3 He()TH U raza). . B cBsi3u ¢ Tem, 4Tto
JIETKOJOCTYIIHBIE MECTOPOKICHUS HAXOIATCA HA TMOCIEIHHX CTaIusX BBI-
paboTku, BCTAaET BOMPOC O MPHUPAIEHUH 3aMacoB Chipbsi. OJHUM U3 MyTel
MIPHUPALEHHS 3aIaCOB ABISAETCS Pa3BeIKa HOBBIX MECTOPOXKIACHHUN. Pe3ynb-
TaTOM MPOBENEHHBIX PabOT SBUIOCH YCTAHOBJICHHE TOTO (paKTa, YToO 3HAYU-
TeNnbHAs 4acTb MECTOPOXKICHHMI pacIoNoKeHa Ha KpailHeM ceBepe. DTo
3HA4YMUT 4TO OOjbIIas M0Js pa3pabOTOK, a BIOCIEACTBUU M JOOBIYH, OymeT
BECTHCh UMEHHO B 9TOM PETHOHE.

Kpome Toro, BaxKHO OTMETHTbH M TO, YTO CEBEPHBIE IKOCHUCTEMBI HY-
HKNAIOTCS B JKOJIOTMYECKOM MOHUTOPHUHIE€ M KOHTPOJIE aHTPOIIOT€HHOIO
BO3JICHCTBUS B 3HAUUTEIHHO OOJIBIIEH CTeNeHH, yeM Japyrue. I1o obycias-
JIMBAETCS UX XPYNKOCTBIO M HEYCTOHMUMBOCTBIO. W Kak cieacTsue ocTpo
BCTa€T BOIPOC HE TOJBKO KOHTPOJISI aHTPOIIOTEHHOI HAarpy3ku, HO pa3pa-
OOTKM M aHaJM3a METOZ0B BOCCTAHOBJIEHUS CHCTEM IIOCIIE MTPOBEICHUS XO-
3STMCTBEHHBIX ¥ TOMY IOJAOOHBIX MEPOIIPUATHI.

Kpome Toro, no JaHHBIM rocy1apcTBEHHOT0 Aoknaja «O COCTOSHUU
1 HUCTIOJIB30BaHHM MHHEPAIBbHO-CHIPhEBBIX pecypcoB PO B 2013 romy» B
MEPCHEKTUBE, JaKe IPU YCIOBUH YXOAA OT CHIPhEBOW MOJENU pPa3BHTUSL
9KOHOMHUKH, 3HAYCHHE MUHEPAIBHOTO CHIPbS HE YMEHBIIUTCSA. DTO CBSI3aHO
C TEM, 4TO NPH YBEIWYEHUH YPOBHS XHM3HU OYyIET pacTu W yJeJbHOE I0-
TpeOIeHne YHEPTUH U MOJIE3HBIX MCKOMAeMbIX, KaK 3TO MPOMCXOINT B HAaH-
OoJiee pa3BUTHIX CTpaHaX MHUPA.

Ceménona A /1., 2015
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B cBs31 ¢ BbIILIEIEPEUNCIICHHBIMU aCIIEKTaMH, PE30HHO HE00XOMMO
YIEIUTh 0c000e BHUMAaHHE MEXaHM3MaM aHTPOIIOT€HHOTO BO3/EHCTBHS Ha
9KOCHCTEMBI CeBepa, a TaK K& 3aKOHAM M IpoLeccaM, COTJIACHO KOTOPHIM
9TH 3KOCHCTEMBI BO3BPALIAIOTCS B COCTOSIHUE PABHOBECHSI.

Camomy mpomeccy He(hTeTOOBYM B 3aBHCHMOCTH OT CTaJHH JKC-
IUTyaTallud CKBaXMHBI COOTBETCTBYET OINPEICIEHHBIH TEXHOJOTMYECKU
npouecc. JlaHHbIe IpeacTaBIeHbI B Ta0IHIIC.

Tabuuna
TeXHOIOrHYecKue MPOLECChl, COOTBETCTBYIOLINE ITAIly CTPOUTEIBCTBA CKBaXKHHBI [ 1]
ITan CTPOUTEILCTBA CKBa- TexHOJOrHYeCKHil mpouecc
JKHHBI

1.CtpoutensHo-MoHTaXHBIe | 1.1. 3emueycTpouTenbHble paboTHI

1 moArotoBuTenbHbie paboTel | 1.2.CoopykeHne OCHOBaHUI i (YHAAMEHTOB, MOHTAXK

K OypeHHIO CKBaXKUHBI OypoBOif yCTaHOBKU

1.3. CTpOHTENBCTBO BCIOMOTATENBHBIX COOPY)KEHHUI H
MOHTa)K HHXKEHEPHBIX KOMMYHHKAIIHI

1.4. TTonroroBUTENbHBIE PAOOTHI K OYPEHUIO CKBAXKUH:
0onpoOoBaHKE CMOHTHPOBAHHOIO 000PYI0BaHHUS; IOCTABKA
HMHCTPYMEHTA M MaTepUaJOB IIOJrOTOBKA OypOBOrO HHCT-
pyMeHTa K paboTe; IPUrOTOBICHHE UM JOCTAaBKa

2.Bypenue CKBa)KHHBI 2.1. YrinyGrnenne CKBaXHHBI (pa3pyLIeHHEe TOPHBIX OPOJ,
CITyCKO-TIOABEMHBIE ONIEPAILIHH, IPOMBIBKA CKBAKHHbI)
2.2. PazobmeHne ruacToB (KpeIuieHHe CKBaKHHBI 00cal-
HOMW KOJIOHHOM, IEMEHTUPOBAHNUE CKBAXKUHBDI)

3.3aKkaHYMBAHHE CKBAYKMHBI 3.1. [lepBuduHOE BCKPBITHE MPOAYKTHBHOTO IIACTa

3.2. ObopynoBanne IPU3a00IHOI 30HBI IITACTa

3.3. OcBoeHHE CKBAKUHBI (BTOPHIHOE BCKPBITHE MPOLYK-
THBHOTO IIACTA, BBI30B IIPUTOKA, HHTCHCU(UKALIUS TIPU-
TOKa)

3.4. UcnibiTanne CKBayKMHBI (M30JISIIHS IPOLYKTHBHOTO
TUTACTa, BBI30B U MCCIIEIOBAHUE TIPHTOKA)

4.3akrounTensHbIe paboThI 4.1. lemoHTaxx OypOBO#l yCTaHOBKH, BCIIOMOTaTEIbHBIX
10 OKOHYAaHHUH OypeHHs 1 COOPYXEHHI 1 HHXKEHEPHBIX KOMMYHHKAIHI
3aKaHYMBAHUS CKBaXKUHBI 4.2. YTunusanus 1 3aX0pOHEHHE IPOU3BOICTBECHHBIX

OTXO0B, PEKYyIbmueauus 3emMelbH020 y4acmKa

Haunbonee 3Ha4MMBIM Ha B3TJISAZ aBTOPA SBJISETCS ATAIl PEKyJIbTHBA-
LUU 3€MENbHOr0 y4acTKa, MOCTPAJaBIIEro B pe3yabTaTe MpPOIIIOH aHTPO-
MIOTEHHOH nesTensHOCTH. [ Hadana mpoBeAeHus paboT HE0OX0IMMO BBe-
CTH OIpeJesieHne HAaKOIUIEHHOTO JKOJOTHYEcKoro ymepba Ha 3aKoHOJa-
TEJILHOM ypOBHE. DTO OmpezeneHne OblI0 AaHO B IpHKa3e Pocrpupoanan-
30opa ot 25 anpenst 2012 r. Ne193 «O06 yrBepxneHnn MeToaudeckux pexko-
MEH/IAINil IO MPOBEACHUIO NHBEHTAPHU3ANN 00BEKTOB HAKOIICHHOTO KO-
JIOTHYECKOT0 yIepoay.
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Haxonnennwlii Ixon0zuveckuil yuyep6 — 370 BBIPAKEHHBIH B Je-
HE)KHOM BBIP@XEHHH Bpel, NMPUYMHEHHBIN OKpYXalolled cpene win eé
KOMITIOHEHTaM B PE3YJIbTaTe OCYILICCTBICHUSI XO3SHCTBEHHOW [EsITEIHbHO-
CTH, B TOM 4YHUCJIE B pe3yJIbTaTe HapyLUIEHUs] IPUPOJOOXPAHHOIO 3aKOHOAA-
TENBCTBA, a TaK XK€ yOBITKU (3aTpaThl) HA JUKBUIAIMIO U MIPEIOTBpAILCHIE
OTpHIATENBHBIX MOCIEACTBUH HAaHECEHHOTO BpeJa OKpYKaroler cpeabl. A
YUUTBIBasE TO, 4TO YIIepO KOCHCTEMaM BBIPAKACTCS] MYTEM HCIOJIb30Ba-
HUSI BYX BEJIWYHH: JIOJHM BUJIOB, 3aTPOHYTHIX JAHHBIM TEXHOI'C€HHBIM BO3-
JICUCTBUEM, U JOJIM BUJIOB, UCUE3HYBIIHX B PE3yNbTAaTe TAKOTO BO3ICUCT-
BUs. DTH BEJIMYMHBI YMHOXKAIOTCS Ha IUIOIAb SKOCUCTEMBI M BPEMs BO3-
nectBus. [2]

VIMeHHO 1o 3TOM NpWYMHE Ha B3I aBTOopa Hamboliee 11e1ec000-
Pa3HO MOMHUMO KOHICHTpAIMI 3arpsA3HSIONIMX BEIIECTB, IEPEUYNCICHHBIX B
I'OCT, HeoOX0AMMO YYHTHIBATH OHOpa3HOOOpa3ue KOHKPETHOW TEppPHUTO-
PHH, OTCIIC)KUBATH €r0 M3MEHEHHUS. DTO BO3MOMKHO MPHU JOCTATOYHON WH-
(dhopMarMoHHOM 0a3e, MolydaeMol B pe3ysIbTaTe JOJIrOCPOUYHBIX HaOII0Ie-
HUI U aHalU3a MEXaHM3MOB CAMOPETYJSIIIMU 3KOCUCTEMBl U PEaKIUH Ha
AHTPOIIOT'CHHBIC BO3]1€I71CTBI/IH HaI/I6OJ'IeC YYBCTBUTCJIbHBIX K 3arps3HCHUAM
U aHTPOTIOTEHHBIM BMEIIATEIbCTBAM BUOB HA JIaHHOW Tepputopun. Heoo-
XO/IMMO YTBEPKJICHHUE ITOTO IMOJXO0Ja Ha 3aKOHOJATEIbHOM YpPOBHE C Iie-
JIbIO IAbHEUIIIEr0 BHECEHHSI METOIMK OMOMHAMKAMK B ['0CynapCcTBeHHBIE
CraHgapTsl.

Bubnuozpagpuueckuii cnucox
1. Mapmeinosa FO.b, Kypc nekunit o nuctmiminae: «OCHOBBI He(-
TEra30MpoMBICIOBOTO aenay. Memounuk: http://ffre.ru/polatyrnayfsqas.html
(maTa obpamenns: 02.07.2015)
2. Baranos II. A., Mauu-Cynr M Dxonoruueckue pucku, CII6:
Cankr-IlerepOyprckuii rocynapcTBeHHbIH yHIBepcuteT, 2001 1., 154 c.

METHOD OF ACCOUNTING ACCUMULATED ENVIRONMENTAL DAMAGE
OBJECTS
A.D. Semenova, student
Saint-Petersburg State University,

199004, Saint-Petersburg, 10" liniya V.0, 33-35, e-maill: octopus3.1415@gmail.com

In this paper author covers the developmental potential of Russia’s oil complex and
proves necessity of liquidation of accumulated environmental damage caused by oil produc-
tion.

Keywords: oil production; northern ecosystems; accumulated environmental damage.

162


http://ffre.ru/polatyrnayfsqas.html

VIIK 628.16.066.7

MOHUTOPHUHI' PAGOTBI U ITPEIJIOKEHUS 11O PEKOHCT-
PYKIIUU OBOPYJAOBAHUSA COCHOBCKHUX BOJOOYUCTHBIX
COOPY)KEHUM

A.C. CmomsikoBa
HanmonansHslil uccnenosatensckuii FOxHo-Ypanbckuii rocyapcTBEHHBIN
yauBepcureT, 454080, r. YensOunck, p. M. B.W. Jlenuna, 76,
e-mail: nastjan2202@mail.ru
Hayunwlii pyxosooumens - doyenm xagheopul 3K0a02UU U RPUPOOONONb30-
sanus, kanouoam xumuyeckux Hayk, Kpynnoea T.I.

IIpoBenen aHanu3 ¥ MOHUTOPUHI COCHOBCKHMX BOJIOOYMCTHBIX COOPYKEHHUH, U3 3a-
JIAaHHBIX HaYaJIbHBIX YCJIIOBUH MPEIIAratoTCsi PEKOHCTPYKIMHU 110 YIYYIIECHHIO PadOThl CTAHLIUK
JIst obecrieyeHust Tpe60BaHP[ﬁ NPEABSBISIEMBIX K KAUECTBY MMUThEBOM BOJBI.

KiroueBrlie cioBa: BOZOIPOBOJAHBIC OYMCTHBIC COOPYKEHUA, MMTHEBAsA BOAA; OTCTaU-

BaHUE; TOPU30HTAIBHBIH OTCTOMHUK; TOHKOCIOHHBIE MOIYJH; yiabTpaduoneroBoe obe33apa-
JKMBaHME; IBYXCIIOHHAs 3arpy3Ka.

BOnBIIMHCTBO OYHUCTHBIX COOPYKEHUH BOAONOArOTOBKU Poccun
ObuTH TIOCTpOEHB! Oombine 50 JeT Ha3ad W MPOEKTUPOBAINCH, YUHUTHIBAS
€CTEeCTBEHHBIN (DOH 3arpsA3HEHUS B JaHHBIA MOMEHT. B Hactosiee Bpems
HaOmonaercs obmmas TeHACHIWS K YXYAIICHWIO KadeCTBa BOABI BOJOMC-
TOYHUKOB M BO3pacTaHUE HArpy3KH Ha THUIIOBBIE COOPYKEHHUS BOJIOIOATO-
TOBKH. B CBsI3M ¢ 3THM, BO3HHKAET HEOOXOJMMOCTh IOMCKA AEHCTBEHHBIX
TEXHOJIOTHYECKUX PEIICHUN I MOJEpHU3AIMH CYIIECTBYIOIINX OYUCTHBIX
COOPYKEHH BOJONPOBOAA.

Hcrounnkom BojgocHaOkeHust ropoxa YensOMHCKa — sABISIETCS
[IepurHeBckoe BOJOXpaHMINIIE ¢ 3a60poM Bofb! y mocenka COCHOBKA Ha
paccrosiHuu 13 kM roxkHee ropoaa. Bona xapakrepusyercss CpelHUMH 3Ha-
YEHUSAMH IIBETHOCTH M MYTHOCTH, 3HaYCHHE NMEpMaHTraHATHOM OKHCIIIEeMO-
CTH B JICTHHH Tiepuof mocturaeT 12 mr/n. CoriacHo Kiaccu(UKAIIUH MPH-
BeneHHoi B CII [1] Boxel oTHOCATCS K Kiaccy A3 IBETHBIE MalTOMYTHBIE
BOJIbI C TIOBBIIIEHHON OKUCISEMOCTBIO.

COCHOBCKHE OYMCTHBIE COOpY>KEHMS OBLIM BBEIEHBI B JKCILTyaTa-
a0 5 ceHTAOps 1932 1. ¢ pacueTHOH IMPOM3BOAUTEIHLHOCTBHIO
32 000 m*cyT. B HacTosiiee BpeMsi BKIIOYAIOT B ceOsl 5 GII0KOB OUHCTHBIX
COOpYKEHUH C mpou3BoAUTENbHOCTEIO 975 000 M3/cyT. Ouncrka BOJBI
6soxoB Nel, 2 u 3 mpecTaBieHa IByXCTYIIEHYaTOW CXEMOMN: OTCTauBaHUE U
¢unbTpOBaHKe, a 610k0B Ne4 1 5 OHOCTYIEHYATOH CXeMOW C KOHTAKTHBIM
OCBETIICHUEM

CocrostHME UCTOYHMKA BOJJOCHA0KEeHNUS B paiioHe Bojo3adopa r. Ye-
n06uHCKa (HOPMHUpPYETCs O] BIMSHHEM €CTECTBEHHOrO (OHA IMPHUMECEH.

© Cwmomnskosa A.C., 2015
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[To nannbM 3a natwiieTHUit nepuoxa ¢ 2009 no 2013 rr. ObUIM TOCTPOSHBI
rpayKkyd M3MEHEHHs IIBETHOCTH W MYTHOCTH B 3aBHCUMOCTH OT BPEMEHH
rozga. Ilo rpaguky BHIHO, YTO LBETHOCTH JOCTHIaeT MaKCHMAJILHOTO 3Ha-
YeHUsl B TIEpHO/I TaBojKa (arnpesb) 1 paBHa 102 rpan.

MyTHOCTh TIPHHAMAeT MakcUMajbHOe 3HadeHume B amperne (13,7
MI/J) ¥ TOBBINIAETCS B JICTHUH mepuoz 1o 8 mr/in. o maHHBIM 3THX IBYX
rpa(uKOB AJISI pacyeTOB OBUIH MPHHATH MaKCHMAallbHbIC 3HAYCHUS I[BETHO-
CTH U MYTHOCTH BoAbI 13 IllepirHeBcKoro BOJOXpaHUIHNIIA.

KadgecTBOo muTBEEBOI BOJBI, IMOATOTABIMBACMON Ha OYHCTHBIX CO-
opyxeHusx r. YensOuncka, npepbiaet Hopmatue CanlluH [2] B HekoTo-
pBI€ MEPUOABI TOJBKO 10 3HAYECHHIO MEPMAHTAHATHOH OKHCISIEMOCTH, HO
9TO HE 03HAYaeT, YTO CYIIECTBYOMIas cxemMa padboraeT 3peKTUBHO.

Hamu Opita m3yueHa pabora oTcToiHUKOB Onoka Ne2. J[ns cpaBHU-
TEJILHOTO aHaiu3a 3((GEeKTUBHOCTH pabOThl OTCTOMHUKOB U KaMep XJIOIbe-
obpazoBanus Nel2 u Nel4 BTOporo 6j0Kka, MMEIOIINX CXOKHE TEXHOJIOTH-
YeCcKUe Harpy3Kku, ObUIM OCTPOEHBI SIIOPBI HAKOIUIEHHUS 11amMa. OTMEeTHM,
YTO IOCJIE HPOBEACHUS IOCIEIHEH NMPOMYBKH IMPONUIO B 000MX Cirydasx
YeTBEPO CYTOK.

B otcroiianke Nel2 Habmromanoch 4eTkoe pas3ieiicHHE Ha 2 30HEI,
30HY OCaXKICHUS U 30HY HAKOIUICHHS M yIJIOTHEHHMs ocajka. [llmam Hakam-
JIMBAJICS C CYIIECTBEHHBIM NPEUMYIIECTBOM B Hayajie OTCTOHHMKA. Makcu-
MasbHas BBICOTA IIUIAMOBBIX OTJIOKEHHM cOCTaBisula | M C MOCTENEHHBIM
CHIXEHHEM. B KOHIe OTCTOMHMKA ero ypoBeHb cocTaBisiia 0,1 M.

B otcroiinuke Nel4 nutam pacnpenensicst Ha npotTsikeHud 50 M ot
€ro Havaja, HauOoJbIIas BHICOTA TOCTHIIIA 2,8 M IIPH BBICOTE OTCTOWHHKA
4,7 m, 1.€. moutu 60%. OnieHrBas SMIOPHI HAKOIJICHHSI IIJIaMa B OTCTOMHU-
KaX, MO’KHO OTMETHTh CYIIECTBEHHYIO He3(p(heKTHBHOCTH IpoLecca OCBET-
neHus B oTcToiHUKE Nel4.

B cBs3u ¢ Tem, 4TO B KayecTBE CUCTEMbI 00e33apakHBaHUs IPHMe-
HSETCS XJIOPHPOBAHNUE HEOOXOAMMO OTCIEKHUBATH COJEPKAHUE OCTaTOYHO-
ro xJjopa B o4MlIeHHO# Boje. OTOOp nMpo0 Ha aHaAIU3 MPOU3BOAMTCS Ha
BBIXOZI€ BOABI M3 HACOCHBIX CTaHIMH BTOPOTO mojxbeMa. Ha mpoTspkeHnu
BCEro roja HaOJII0aeTcsl MOBBIIIEHHOE CO/ep>KaHHe CBOOOTHOTO OCTaTOY-
HOT'O XJIOpa.

Amnanu3 paboThl BOZOOYHCTHBIX COOpYKeHHH T. YensiOnHCcKa mo3Bo-
JIUJT BBISIBUTH CIIEAYIONINE HEAOCTAaTKU: Hed((HEKTHUBHOCTh PabOTHl YacTH
OTCTOWHHUKOB, MPUBOJINAS K TOBBIIICHHON MYTHOCTH BOJBI Ha BBIXOJE C
MEPBOIl CTYNEHU OCBETICHHS W OOCCIIBEYMBAHMS; IMOBBIIIEHHBIN pacxon
BOJIBI Ha COOCTBEHHBIC HYXJIbI CTaHIMH; BTOPMYHOE 3arps3HEHHE BOJBI B
pe3yJbTaTe HCHOIB30BaHuUs XJIOPUPOBAHMUS, KaK CXeMbl 00€33apakuBaHusl.

JUis ycTpaHEHUs! EPEeUUCIICHHBIX HEIOCTATKOB IMpeJUlaratoTcs cie-
JYIOLIME TEXHUUECKUE MEPOIPUATHS:
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— IIPOBE/ICHHE KalUTaJbHOTO PEMOHTA U 000PYAOBaHNE TOHKOCIOH-
HBIMH MOZYJISIMH TOPU30HTAIBHBIX OTCTOHHUKOB;

—3aMEHa 3arpy3KH CKOPBIX (UIBTPOB Ha JBYXCIOHHYIO;

— IOBTOPHOE NMPUMEHEHNE IPOMBIBHBIX CTOYHBIX BOJ IIOCIE HX OT-
CTanBaHMS C IPUMEHEHNEM (UIOKYIISTHTAa B TOPU30HTAJIBHBIX OTCTOWHHKAX;

— UCIIONIb30BaHHE KOMOWHHMPOBAaHHOW CXeMBbl 00e33apakuBaHUs
«ynbTpaduoneroBoe 00e33apasKkUBaHUE — THIIOXJIOPUT HATPHSI.

[Tpu BBIOOpPE KOHCTPYKIMH TOHKOCIOMHBIX MOAYJIEH HE0O0XOIMMO
PYKOBOJICTBOBATHCS] TPEOOBAHUSIMU NTPOYHOCTH, JOJITOBEYHOCTH, IPOCTOTHI
MOHTa)ka U KOPPO3HOHHOH YCTOHUMBOCTHIO. PexomMeHayeTcst BRIOOp KOHCT-
PYKIMH M MaTepual TOHKOCIOWHBIX MOAYJEH B BUJE COTOOIOKOB, obecte-
YUBAIOIINX YCTOHYMBHIM PEXHM OCAKACHUS B CIOSAX HEOONBIIONH BBICOTHI
(5-10 cm) [3].

3ameHa 3arpy3ku (QUIBTpa Ha JBYXCIOWHYIO MO3BOJIMT COKPATHTh
pacxoj BOJBI Ha MPOMBIBKY, YTO YMEHBUIMT KOJMYECTBO BOJIBI HCIOJNB3Ye-
Moe Ha cOOCTBEHHbIE HYXIbI CTaHIMU. [IpOM3BOANTENBHOCTh CKOPBIX 0e3-
HaMopHbBIX (UIIBTPOB C JBYXCJIOHHOW 3arpy3Koil M0 CpaBHEHHUIO C (QHIBT-
pamu ¢ KBapILeBoii 3arpy3Kkoii yBenmauBaercs Ha 10-15%.

B mpemmaraemoil cxeme INpenycMaTpUBAcTCS SIICKTPOIUTHUYECKOE
MOJTyYeHHE THIIOXJIOPUTA HATPHS M pasMElICHHE CTAaHLIUH YIbTpadHoIeTo-
BOro o0e33apakxMBaHUS Ha HAIOPHBIX TPYOOIPOBOJAX OT HACOCHBIX CTAaH-
Ui 2-ro mogbemMa. DTO NPHUBEICT K MOBBIILIEHHIO SKCIUTyaTallMOHHBIX pac-
X07I0B [5], 0JJHaKO, O3BOJIUT YIYYIIUTh OPTraHONENTHUCCKUE H CAaHUTApHO-
0aKTepHOIOTHYECKHE TT0KA3aTeNId KaYeCTBa MUTHEBOM BOJIBI.

B nanHOl paGoTe B pe3ysibTare BBISIBICHHBIX HEIOCTaTKOB HaMH
OBLT MPEAJIOKEH MePexo]] OT KIACCHYECKOW CXeMbl OYMCTKH BOJBI K Ooiee
s¢dextuBHOi. CornacHo pe3yabTaTaM pacdeToB BO3MOXHO B 2 pasa
YMEHBIIMTL  KOJWMECTBO TIPOMBIBHBIX BOJ, HCHOJB30BATh TOBTOPHO
12 000 M*/cyT BOIBI Ha COGCTBEHHBIE HYXK/IBI cTaHIMK. COBPEMEHHAs TeX-
HOJIOTHST 00e33apakMBaHMsl BOJbI CHU3MT JI03Yy peareHTta B 4 pasza M NOBBI-
CUT 0apbepHYIO POJIb OYMCTHBIE COOPY)KEHHsI B OTHOLICHUH XJIOPYCTOWYH-
BBIX MUKPOOPI'aHU3MOB.
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MONITORING AND PROPOSALS FOR RECONSTRUCTION OF EQUIPMENT
SOSNOWSKI WATER TREATMENT
A.S. Smolyakova
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76, Lenin prospekt, Chelyabinsk, Russia 454080, e-mail: nastjan2202@mail.ru
Associate Professor of Chair of Ecology and Nature Management, Ph.D. (Chemistry),
Krupnova T.G.

The analysis and monitoring of water treatment plants of Sosnovska was performed,
offered to improve the reconstruction of the station on the basis of given initial conditions to
meet the requirements placed on the quality of drinking water.

Keywords: water treatment plant; drinking water; sedimentation; horizontal settling
tank; thin-layer modules; ultraviolet disinfection; two-layer loading.
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W3MEPEHUE KOHIIEHTPAIIMI BPEJTHBIX BEIIIECTB B AT-
MOC®EPHOM BO3AYXE HA TEPPUTOPUUN KAMITYCA
MNEPMCKOI'O YHUBEPCUTETA

M.B. CycnoBa
IlepMmckuii rocy1apcTBEHHBIN HALIMOHAIBHBIN HCCIEI0BATENbCKUN YHUBEP-
curtet, 614990, r. Ilepms, yin. bykupesa, 15,
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Hayunwiii pyxosooumens — k.2.H., cm.npenodagamens Anopees /. H.

IpoBeneHo HcciIe0BaHNE Ha TeppUTOpUH Kamityca [lepMckoro yHUBepcuTeTa, 3a-
KITIOYAIOIIeecs: B MOHHTOPHHIe KauecTBa aTMOc(hepHOro Bo3ayxa. C MOMOIIBIO ra30aHaI3a-
TOpa HEMPEPHIBHOIO KOHTPOIISE aTMOC(HEPHOTO BO3/LyXa IPOBE/ICHBI 3aMepHbI 110 PsITy 3arpsis-
HSIOIMX BEIIECTB U CAECIAHbI MPEIBAPUTEIbHBIC BBIBO/IbI.

KitroueBbIe cl10Ba: MOHHTOPHHT aTMOC()EPHOT0 BO3/LyXa, ra30aHalIu3aTop, 3arpsi3-
HSTFOIIIEE BEIIECTBO, HCTOYHHUK 3arpsi3HEHNs, KOHI[CHTPALIHS.

AXTyallbHOCTb JAaHHOTO HCCIEJOBaHMA 3aKIIOYaeTCs B HEOOXOIM-
MOCTH MOHHUTOPHHra KauyecTBa aTMOC(EPHOro BO3JyXa Ha TEPPUTOPUH
KaMmITyca yHuBepcutera. CTyIeHUeCKHil TOPOJOK — 3TO MECTO, I/ie Mpero-
JlaBaTeNH, CTYJEHTHl M DPAaOOTHUKH YHMBEPCHTETa HPOBOJAT OOJBIIYIO
YacTh CBOETO BPEMEHH. B CBsI3M ¢ 3THM HEOOXOAMMO ONpPENENIUTh YPOBEHb
3arpsi3HEHUsT aTMOC(EPHOTO BO3/1yXa, BBIIBUTH BO3MOXHBIE HCTOYHUKH
3arpsi3HEHUst aTMOC(epsl U, B cilyyae 0OHapy>XEHHUs! BHICOKMX KOHLEHTpa-
LU 3arpA3HSIONUX BEILECTB, IPUHATH COOTBETCTBYIOIUE MEPHI.

© Cycnosa M.B., 2015
166



Jis BRITOTHEHUST M3MepeHni ObUT BEIOpaH razoananmm3arop 'AHK-
4, Tak KaK 3TOT MPUOOp YHUBEPCAIBHBIH, B KOMIUIEKTE K HeMy HAET Habop
JATINKOB M KAcCET, YTO MO3BOJIIET M3MEPATh IIUPOKHH CHEKTP BEIECTB.
Kpome toro, mpnubop ynobeH B paboTe — OH aBTOMATHYECKH OTIPEIENSICT
KOHLICHTPAIIMHA BPEAHBIX BEIIECTB HEMOCPEACTBEHHO HAa OOBEKTE M3MEpe-
HUSI, UM MOXKHO pa0oTaTh B MOJIEBBIX yCIOBHUX. Emé omauM mpenMymect-
BOM Ipu0opa SBISETCS 3KOHOMHS BPEMEHH — OTCYTICTBYET MpoOOIoiro-
TOBKa M HEOOXOAMMOCTb BBITIOJIHEHHSI XUMHYECKUX aHAIN30B [5].

I'azoananuzarop 'AHK-4 npeana3zHayeH A aBTOMaTH4eCKOro He-
MIPEPHIBHOTO KOHTPOJISI KOHIEHTPAIIMH BPEAHBIX BELIECTB B aTMOC(HEPHOM
BO3/lyXe, B BO3JyXe paboueil 30HbI, B MPOMBIIUICHHBIX BBIOPOCAX MPH OT-
6ope mpob BO (PTOPOIIIACTUKOBBIC EMKOCTH ¥ C UCIOJIh30BaHUEM pa30aBH-
Tesst B cooTBeTcTBHM ¢ MBU, a Tarxke B TEXHOJOTHYECKHX IpoLEccax B
LENAX OXpaHbl OKPY’KaloOWIeH cpeabl, oOecrieueHns1 0€30MacHOCTH TpyAa U
ONTUMM3AIMH TEXHOJIOTMYECKUX Ipoueccos [1].

OCHOBHBIE METOJUKH, HCIOJIb3yEMBbIC IIPH M3MEpeHUsx: Meroauka
BBIITOJTHEHUS W3MEPEHNII MaccOBOM KOHLEHTPALMH BPEIHBIX BELIECTB B
atMocepHOoM Bo3myxe razoaHammszatopom ['AHK-4 (MBU-4215-002-
56591409-2009) [3].

B kadecTBe 0OBEKTOB M3MEPEHHUI OBbLTM BBIOpAaHBI TPH IOCTa Ha-
OJFOJIEHNI Ha TeppUTOpUH Topojka [lepMcKkoro rocyjapcTBEHHOrO HaIHO-
HaJIBHOTO HCCIIEIOBATENBCKOTO YHUBEpCcHTETA (PHC. ):

1) Tapaxubie GOKCHI;

2) Ilepeceuenue ynuu BykupeBa M [I3ep:KHHCKOTO (TEpPHTOPHS
YHuBepcuTeTa);

3) Borammueckwii cas;

ITocTom HaGmioneHus sBISETCS BHIOPAaHHOE MECTO (TOYKA MECTHO-
CTH), Ha KOTOPOM Pa3MeINaloT MaBHIbOH WM aBTOMOOMIIb, 000PY/IOBaHHbIE
COOTBETCTBYIOIUMH MTpHOOpaMu [2].

Kaxnpriii moct, cormacHo PJ] 52.04.186-89, pazMemiancs Ha OTKpPbI-
TOMW, NPOBETPUBAEMON CO BCEX CTOPOH IUIOLIAJIKE C HEMBUISIIUM ITOKPBITH-
eM: Ha acdanbre, TBEPAOM IpyHTe, Ta3oHe. Bo Bpems 30Ha oTOOpa mpobd
3aKperuisIcs Ha BBICOTE 1,5 MeTpa, 4TO COOTBETCTBYET TPEOOBAHUSM, W3-
noeHHbIM B PykoBoncTae [4].

[Tpo6s1 oTOMpanucek B pexume paboThl razoaHaIm3aTopa «ABTOMa-
THYECKMH KOHTPOJIb 3arpsi3HeHns1 atmocdepsl. Bpemst ycpennenus 20 mu-
HYT», IIPOBOAMINCH U3MEPEHUS 10 IIECTH BEIIECTBAM: KHCIIOPO, METaH,
OKCHJ YIieposaa, AMOKCHA YIiepojaa, OKCHJ a30Ta, IMOKCHJ a30Ta. B kax-
JIOM TOYKE KOHTPOJISI OBIIO NMPOBEICHO IO TPH 3aMepa B pasHbIe JHHU U B
pasHoe BpeMsi CyTOK.
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1.

VYci1oBHbIE 0003HAYEHHSA:

O - IOCT HAO.TI0XeHHs
Puc. Kaprocxema pacioio:keHust 10CTOB HaGII01eHHsI 32 ATMOC(EPHBIM BO3IyXOM

PaGota rasoaHanmzaTopa OCYIIECTBIAETCS B aBTOMATHYECKOM pe-
KHMMe: HacoC MOAAET uepe3 BXOTHOW INTyLEp ra3oaHan3aTopa aHAIN3H-
PYEMBIH BO3/IyX Ha AAaTYMK MIIHM JICHTY XHUMKacceThl. Uepes Bpemsi, He Ooiee
20 ¢ (mpu U3MepeHNH TaTYNKOM), UK BpeMs, He O6oree 30 ¢ (mpu usmepe-
HUM XHMMKAcCETOH), CHI'HAI IIOCTYIIaeT B BBIYMCIUTEIBHOE YCTPOMCTBO,
KOTOpO€ MpPOOOpa30BbIBAECT €ro M BhIJAET HA JUCIUICH B BHIEC 3HAYCHUS
Texkymer (Cre) U cpenneit (C.,) KOHUEHTPALUH B mr/mC [1].

ITo 3nayennsam C., OyayT MOABOAUTHLCS MTOTH IO 3ara30BaHHOCTH
atMoc¢epsl. bynyT ompezneneHsl BemecTa, IO KOTOPHIM HaOIIIOAATIOCh
npesbnuenue [1JIK,,. CTouT oTMETHTD, YTO CpeJHHE 3HAYEHHS MOTYT OT-
kioHsAThCS Ha 10-15%.

CreneHp 3arps3HeHHs aTMOC(Epbl 3aBUCHUT OT KOJIMYECTBa BBIOPO-
COB BPEJHBIX BEUIECTB M UX XMMHUYECKOTO COCTaBa, OT BBICOTHI, HA KOTOPOI
OCYIIECTBIISIIOTCS BBIOPOCHL, U OT KIMMATHYECKHX YCJIOBHH, ONPENEINsio-
X EPEeHOC, paccerBaHKe U MPEBpallieHHe BHIOPAChIBAEMbIX BellecTs [4].

YroObl MOJYYHUTHh JOCTOBEPHBIC JIAHHBbIE, HEOOXOJAMMO YUUTHIBATH
MeTeonapamMeTpsl (BakHa POJIb METEOPOJIOTHUECKHX (DPaKTOPOB B paclpo-
CTpaHeHHU INpuMecei), coONoaTh €AMHCTBO HPOrpaMM M METOJIOB Ha-
OJro/leHNH, a 3aMepbl JJOJDKHBI OBITH PEryyisipHbIMH. B cBsi3m ¢ Tem, 4To

nmeromasics Bepcus npudopa 'AHK-4 He nMeeT QyHKITUH 3amyCcCH METEo-
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rapaMeTpoB, apXHB METEONapaMeTPOB 3a IEPUO]] U3MEPEHUH IIAHUPYETCS
3alpoCUTh Ha Kadeape METEOPOJIOTHU U OXpaHbl aTMoc(epsl reorpaduye-
ckoro dakynerera [ITHUY.

[To mpenBapuTeNbHBIM pE3yJbTaTaM, €AMHOXKIIBI BBISIBICHO INPEBBI-
menne [1JIK B Tpu pa3a no BemectBy CO; Ha mocty «["apax». ITo cBsI3aHO
C TEM, YTO MCTOYHUK 3arpsi3HEHHUS — aBTOMOOMIIb — HAXOAMIICS C BKIIFOYEH-
HBIM JIBUTATEJIEM B HETOCPEICTBEHHOM OMmM30cTH OT mpubopa. Tawke exu-
HOXIIbI BhIsiBIIEHO npesbimienne [1/IK mo merany B 1,4 pasa Ha mocty Ha-
omonenus «llepeceuenmne ymury Bykupea u [I3epxuHCKOTO». BeposTHo,
9TO CBSI3aHO C TEXHHYECKOH HEUCIIPaBHOCTHIO JarTdymka mpubdopa. Ilocne
MIPOBEJCHUS PabOT MO TEXHUIECKOMY OOCIYKMBAHHIO JTaTIMKA M IPOBEEC-
HUsI OOHYJICHUS 3HAYCHUH, NIPH MOCIEAYIOIUX 3aMepax JaTyhK CTall IMoKa-
3bIBaTh 3HaYeHUsI, He npeBblmatomue [TIK.

B Hacrosiiee Bpemsi BeAyTcsh pabOThI IO MPOBEJICHUIO 3aMEPOB, a
TaKke 00pabaTHIBAIOTCS IIONYYCHHBIC pE3yNIbTATHI, ITOJrOTABINBAIOTCS
BBIBOJIbI 1 PCKOMEH AU,
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MEASURING THE CONCENTRATION OF HARMFUL SUBSTANCES IN
THE ATMOSPHERIC AIR AT THE CAMPUS OF PERM STATE UNIVERSITY
M.V. Suslova
Perm State National Research University,
614990, Perm, Bukireva str., 15
e-mail: mashulya91@mail.ru
Scientific advizor— PhD, senior lecturer Andreev D.N.

Abstract: A study on the campus of the University of Perm, is to monitor air quality.
With gas analyzer continuous monitoring of ambient air measurements carried out on a series
of pollutants and preliminary conclusions.

Keywords: air monitoring, gasanalyzer, contaminant, source of pollution, concentra-
tion.
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COAEPXKAHUE NOABUXHbBIX ®OPM TSIKEJbIX METAJIJIOB
B IIOYBAX B 30HE BO3JEVCTBUSA KOMBUHATA «CEBEPO-
HUKEJIb»

P.O. Tapamn, E.1O. Enxcykosa
Cankr-IletepOyprckuii rocynapcTBEeHHBIN YHHUBEPCUTET
199034, r. Cankr-IleTepOypr, yn. YHuBepcuTeTckas Hab.7-9,
e-mail: e.elsukova@spbu.ru
Hayunwvui pyxogooumens - doyenm, k.2.H. Encykosa E.IO.

B cooluieHnu paccMaTpUBaeTCs COAEPIKaHNE U PACHPOCTPAHEHUE MOABIKHBIX (HOpM
TSKENIBIX METAJUIOB B OPraHOICHHOM M HJUTFOBHAJILHOM TOPH30HTE IOYB B 3aBUCHMOCTH OT
paccrosiHust 10 koMOuHaTa « CeBEpOHUKEIbY.

KiroueBble clioBa: TsDKENble METAILTbI, KOHIEHTPALHMHI TOJBIKHBIX (GOpM, BpeMEeHHast
JIMHAMHKA.

Beenenne

Tspkensle METauIbl 3aHUMAIOT JHIUPYIOMINE MO3HUIUH 0 CTETICHH
OMACHOCTH CpPeIM CYIIECTBYIOIIMX MOJUIOTAHTOB. Ilo4Ba siByI€TCS OCHOB-
HOH Cpezoii, B KOTOPYIO HONAJafoT TSHKENbIE METAJUIbl, B TOM YHCIIE U3 aT-
Mochepsl 1 BogHOU cpezbl. OHa JKe CIIy)KHT UCTOYHHUKOM BTOPHYHOTO 3a-
TPSA3HEHUS IPU3EMHOTO BO3IyXa U BOJI.

Ha teppuropun MypmaHckoi 061acTH pactosioKeH OJWH U3 KPYTI-
Helimux komMOmHaTOB IBeTHOH Metamryprun OAO «Kombunat «CeBepo-
HUKEIb», KOTOPhIH ObLI OocHOBaH B 1935 r. AHTpomoreHHass Harpys3ka Ha
NIpUWJIeTaloIe K KOMOWHATY JIECHBIE SKOCHCTEMBI CONPSDKEHA C  IOCTYTI-
JieHueM B aTMocdepy BEIOPOCOB COMEPIKAINX TSKEIbIE METAJUIBI U COeU-
HEHHUS cepbl. DKOJIOTHYECKHE MPOOJIEMbI B pETHOHE 00OCTPIIINCH C Havdaa
1970-x r. ¢ mepexoaoM ¢ MECTHBIX CYJIb(HIHBIX MEIHO-HUKEIEBBIX PYI C
HU3KHAM cojiepxkanneM cepsl (6.5%), aukens (0.54%) u memu (0.25%), Ha
MIPUBO3HYI0 HOPHIILCKYIO pyay, coaepxairyto 10 30% cepsl, 2.35% Hukens
u 2.7% memu. K cepennne 1980-x r., nmepuogy MakCHUMaabHON MPOMBINI-
JICHHOW aKTHBHOCTH, €KErOJ{HbIe BBHIOPOCHI 3arps3HSIOIIMX BelecTB (Tpe-
nmymiectBeHHO SO,) B MypMaHCKOH 00JIACTH JOCTUTIH MOYTH | MIH. T.
Bbnaromapst peKOHCTpYKIMH MTPOU3BOACTBA BEIOpOCh SO, OBUINM 3HAUNTEIb-
HO COKpaIIeHBI U B Hactosmee Bpems He npesbimaior 108 (MK «[leuen-
raaukens») U 34 (MK «CeBepoHUKeNb») THIC. T T.

Metoauka

UccrnenoBanust mpoBomwinck JietoM 2014 roma Ha TEeppUTOPHH,
MTOJIBEP)KEHHOM BO3ICHCTBUIO KOMOMHATA, B I0XKHOM HAIIPAaBJICHUU B COOT-
BETCTBHH C PO30H BETPOB. BbLIM 3a710KEHBI STAIOHHBIE IUIOIAAKHU B 6, 12 1
25 KM OT NCTOYHHKA 3arpsi3sHEeHus. Tarke B paboTe UCIOJIb30BaHbI JaHHbIC
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AQHAJIOTUYHBIX MCCIIE0BaHU, IPOBEACHHBIX COTPYAHUKAMHU U CTYICHTAMH
kadenpsr reosxooruu u npupomonoip3osanus CIIGIY B 2002 u 2008 rr.
B xauectBe (oHOBOU TeppuTopmu ObIT BEIOpaH IlomsapHO-ANbIHiiCKHi
Borannueckmit Cag-Muacturyt (IIABCU), KoTOpHIN pacmoiokeH Ha FOTO-
BOCTOKe OT I. MoHUeropck. B oToOpaHHBIX 00pa3iax moYBHl ObLIa Omperne-
JIeHa KOHLEHTpalus moamwxueix Gopm Fe, Mn, Cr, Cu, Zn, Pb, Ni, Co,
Cd. AHanu3 npou3BOJHIICS ATOMHO-a0COPOIMOHHBIM METOIOM.

Pe3yabTaTsl H 00Cy:KIeHUs

IIpn uccnenoBaHuu moyB ObLIO OOHapyxeHo mnpeBbimenue [1JK
noaBmKHBIX GopM Cu u Ni B mecaTku pas, a Takke HE3HAYUTETBHOE Ipe-
BEIIeHHE conepxanust Mn, Zn u Pb Ha HEKOTOPHIX yd4acTKax.

Menp (Cu). HauGosmbiiire KOHIICHTPAIIMHE MEIH ObLTH OOHApYKEHbI
Ha ydJacTKaxX B HEMOCPEICTBEHHOI Onm3ocTH OT KomOuHaTa. B opranores-
HOM TFOPH30HTE MaKCUMaJIbHOE 3HaYEeHHUE MOIy4eHO B 6 KM — 356 MI/KT, 4TO
npessimaeT [1JIK B 118 pa3.

Menp SIpKO BBIpaKCHHBIH OMO(MI, pacTeHHs aKTUBHO MOTJIOMIAIOT
COCIMHCHUA 3TOI0 2JIEMCHTA, KOHIICHTPUPYA B HA3E€MHLIX OpraHax, a 3aTéM
BO3BpAIas €ro ¢ OMajgoM, YTO B TAK )K€ CIIOCOOCTBYET POCTY €ro KOHIICH-
TpaIMH B OPTaHOTE€HHOM TOPHU30HTE.

IIpn cpaBHEeHUM MaHHBIX, MOJIYYEHHBIX B Pa3HBIC TOMABI HCCIIEIOBA-
HUSI, IPUXOUM K BBIBOZY, UTO 3a Ipomenmme 14 ner copepkaHue Meau B
OpPraHOTEHHOM TOPH30HTE B LIENOM CHU3MIOCH (puc.l). D10 oOBsCHAETCS
TeM, 4To ¢ Hadana 90-X roZoB B TpH pa3a COKPATHINCH 00BEMBI BHIOPOCOB
komOuHaTa. Takke BO3MOXKHO IepepacrpesieiieHue aKKyMyJIUpOBaHHOM
paHee MeIny M3 OPraHOTEHHOTO TOPH30HTA B HHWJKENEKalllMe, BBHI3BAHHOE
TIPOMBIBHBIM BOJHBIM PEXHMMOM W U3MEHEHUSIMH KHUCIIOTHOCTH MOYBEHHOTO

pacTBopa.
\

mr/Kr W 2014 rop,

2008 rog,

M 2001 rog,
PaccTrosHue oT KOMbMHaTa, Km

G J

Puc. 1. lunamuka cogep:kanusi CU B OpraHoreHHOM I'OpU30HTE

Huxeas (Ni). DToT MeTamt 3aHMMaeT BTOPOE MECTO MO TPOM3BOI-
CTBY Ha KOMOWHATE U COOTBETCTBEHHO COCTABISIET HEMATYIO JOJIFO B BBHI-
Opocax. Ha Bcex miomaakax, KpoMe 3TaJOHHON, COAEPKAHNE MOABIIKHBIX
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¢opm mpeseimano yposeHb I1JIK (4 mr/kr). Hanbonpmme KOHICHTpanuy,
npepprmatomue [IK B 10 pa3, 6summ 0OHApY)KEHBI Ha PacCTOSHUU 6 KM,
YTO SIBISACTCS MOKA3aTelieM JOBOJBHO OBICTPOrO OCaKACHUS HHKEIS, Y4TO B
COBOKYITHOCTH C APYrUMH TM M CepHHCTBIMH OCaJKaMH BBI3BAJIO MOJHOE
YHUYTOXKCHUE PACTHUTEIBHBIX COOOLIECTB U NPHBENO K 00pa3OBaHHUIO TEX-
HOTeHHBIX mycTomreid. CpaBHHBas KOHIEHTpalmu, noxydeHHsie B 2001 u
2008 r. ¢ mocneaHUMHU pe3yJIbTaTaMU, BBIABISIETCS SIBHOE YIy4IIEHUE CH-
Tyald HE TOJBKO Ha MPWJIETAIOIMX K KOMOMHATY TEPPUTOPHSAX, HO M Ha
BCEX y4acTKax onpoboBanus (puc.2). Tak e CTOUT OTMETUTH NPOBOIUMEBIC
MEpOIPUATHSL 10 PEKYJIbTUBALMK HanOoJiee MOCTPafaBLIMX TEPPUTOPHH,
YTO NPU CHWKEHUH aHTPOIIOI'C€HHON HAarpy3KH CHOCOOCTBYET BOCCTaHOBIIE-
HUIO YTHETEHHBIX OMOLIEHO30B.

4 N\

mr/kr = 2014
rog,

PaccTrosinue oT KOMOMHATA, KM

- J

Puc. 2. lnnamuka coaep:xkaHus Ni B OpraHoreHHOM ropu3oHTe

Kesneszo (Fe). [TouBbl U3y4eHHOrO paiioHa, 3HAYMTENIHLHO OOorarie-
HBI PACTBOPHUMBIM HEOPTAaHHYECKUM JKEJIe30M, TaK KaK B KUCIBIX YCIOBHUS
€ro KOHIIEHTpaIMsd HAaMHOTO OoJblle YeM B IIETOYHBIX U HEHTpalbHBIX.
Bricokoe conepxaHue kesie3a 00yCIIOBIEHO €CTECTBEHHBIMH YCIOBUSIMH U
IporieccaM MPOXOIAIIMMU B MOYBaX M 3aBUCHT Oojiee OT JINTOT€HHBIX
(aKTOpOB YeM OT TEXHOTeHHBIX. I3 pe3yibraToB uccienoBanuii 2014 r.
CIeIyeT, 4TO XKeJe30 UMEeeT HEpaBHOMEPHOE paclpeieieHHe M0 y4acTKaM.
B opraHoreHHOM ropu3oHTE COAEpKaHue JKene3a BO3pacTaeT MpH NpHOIH-
XKEHUM K KOMOMHaTy «CeBEepOHUKEINb)» M JOCTUTAaeT CBOMX MAaKCHMAaJbHBIX
3HAYCHUH Ha PAcCTOSHUM 6 KM (298 MI/KT), 3TO MOKET OBITh BHI3BAHO KH-
CIIOTHBIMH OCaJIKaM{ BOJIM3M KOMOWHATa, KOTOPBIE MOBBIIIAIOT KOHLEHTpPa-
LU0 TIO/IBWXKHBIX (opM xkere3a. B ropuzonre B koHnenrpanus Fe Bospac-
TaeT ¢ yJaJieHHeM OT MCTOYHHUKA 3arps3HEHHs, YTO CBSI3aHO C NMPHPOIHBIM
oborameHneM OT HOACTUIIAIONINX TTOPOJ.
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ITpeBbilIeHNe KOHIEHTpanWi KoOanbTa, XpoMa M IMHKA HE OBLIH
obnapyxensl. [Ipesbmenne 11K mo maprasiy ObIJI0 OTMEYECHO TOIBKO Ha
ycioBHO-(QOHOBOM Teppuropun. CojepaHue TOMBIKHBEIX (opMm Pb Ha
uccienyeMbIx ydyactkax npesbimaer [1IJIK Ha TOJBKO B HEMOCPEACTBEHHOM
OJM30CTH OT HCTOYHHUKA BEIOPOCOB.
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MOBILE FORM OF HEAVY METALS IN SOILS IN DISTRICTS OF INDUS-
TRIAL COMPLEX SEVERONICEL (KOLA PENINSULA)
R.O. Taran, E.Y. Elsukova
Saint Petersburg State University, 7-9, Universitetskaya nab., St. Petersburg, 199034,

Russia, e-mail: e.elsukova@spbu.ru

The report discusses the content and distribution of mobile forms of heavy metals in
organogenic and illuvial horizons of soils, depending on the distance from the industrial com-
plex "Severonikel".

Keywords: heavy metals, the concentration of mobile forms, temporal dynamics.
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5. MEXXAYHAPOJIHAS JIETHAA IIKOJIA
«'EOQKOJIOI'MYECKHUE ITPOBJIEMBbI

TIIPUYPAJIbBS»
VK 502.057
THE ASSESSMENT OF ENVIRONMENTAL CONDITIONS IN
PREDURALIE

D. Andreev, A.Smith, O.Waldron, E.Klimov, E.Lubishkin, L.Kushnireva,
V. Semenyak, R.Valeev, A.Aleshina, L.Dogadina, J.Nemchenko,
E.Mikhaylova
Perm State National Research University

From 4 to 6 of August our group had practice on the base ‘Preduralie’. We worked
with mobile ecological laboratory and made different measurements with six different devices.
The aim of our research is the assessment of environmental conditions and their comparison
with established norms.

Keywords: Air pollutants, Meteorological parameters, Sound exposure level, Solar ir-
radiance, Gamma dosage rate.

Our researched area situated at the Sylva river-bed between village
Ust-Kishert” and town Kungur. Our researched base “Preduralye” is located
on Russian plate of Eastern European platform near to Sylva river depres-
sion. Archea and lower Proterozoi may be found at the base of this plat-
form. Some layers from upper Proterozoa, Devon, Carbon, Perm and
Kainozoi eras may be found in so called sedimentary cover. The territory of
base “Preduralye” may be counted as a high plain area with some denuda-
tion activity (“Ufimsky” plateau). The main geomorphological element of
“Preduralye” is deeply cut in and canyon like Sylva river-bed and plain area
with a lot of small hills.

Types of measurements:

1.Air pollutants concentration: CO, SO,, NO, NO,

2.Concentrations of oxygen and carbon dioxide

3.Meteorological parameters

4.Sound exposure level

5.Solar irradiance

6.Gamma dosage rate

© Andreev D., Smith A., Waldron O., Klimov E., Lubishkin E.,
Kushnireva L., Semenyak V., Valeev R., Aleshina A., Dogadina L.,
Nemchenko J., Mikhaylova E., 2015
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We measured this parameters in five different areas in and around
the Preduralye Campsite over two days. The areas that we tested are as fol-
lows:

1. Small Cabin Area

2. Industrial Area (Garage)

3. Equipment Storage under Construction (Hilltop)

4. Yermak CIiff Base

5. Main Campsite

The measurement of pollutants content in the open air with gas
analyzer SKAT.

Our work was to the measurement of the concentration of for gas in
atmospheric air. Carbon monoxide, sulfur dioxide, nitrogen monoxide and
nitrogen dioxide. In the air research carried out by means of universal gas
analyzer SKAT. It is a group of devised installed in the car-laboratory. On
collecting the air the sample is divided into three components. Data are re-
motely transferred to the computer where we can read them. We note down
mean values of measurements that were carried out for twenty minutes
each. Meteorological data that affect the concentration of the analyzed gas
and are there fore important for the research. We compared the data ob-
tained with maximum allowable concentration (MAC) and brought then
into the table.

Table
The relative values of the concentration of gas
Obj
ect, co co NO NO NO2 NO2 S02 S02
Ne
Max
Max Max Max Cda/
cavm | GEM | caym | CRIM | Cavl | CoalM T caym | mac
ACms ACms ms ACms da
1 0514 | 0,65 | 0,004 | 0,006 | 0002 | 0,004 [ 0,0008 | 0,005
2 0,037 | 0048 [ 0,009 | 0016 | 0010 | 0017 | 0,0008 | 0,006
3 0,040 [ 0,38 [ 0,001 | 0,003 | 0001 | 0,001 0,001 | 0,007
4 0,019 | 0,025 [ 0001 | 0003 | 0001 | 0004 | 0,006 | 0,005
5 0,020 | 0,033 | 0,000 | 0,000 | 0,000 | 0,000 | 0,0008 | 0,006

There are two values of MAC: the maximum and average daily.
At all object the concentration of gas isn’t higher than valid norms.
We concluded that concentration of gas at all objects are safe for health.
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The most clean air is at the contraction are there ecological house has being
built.

The measurement of pollutants content in the open air with gas
analyzer Gunk-4.

We have found that the concentrations of oxygen and carbon dioxide
are suitable for human/animal habitation. The concentration of oxygen has
remained near constant across the five areas, whereas the carbon dioxide
concentration was found to be higher in areas of high human activity com-
pared with areas of moderate human activity.

We measured the concentrations using the GUNK-4 device. We
pointed a probe connected to the detector in the direction of the wind and
the set the machine to record values for oxygen concentration for 20
minutes. The machine displays a running average over this period, and we
recorded the final value.

We have found that measurements taken around the Preduralye
campsite (Areas 1, 2 and 5) yielded the highest concentrations of CO,. We
consider these areas of relatively high human activity — living and working
areas under continuous use. Conversely, areas of moderate use such as the
camping area at the foot of Yermak cliffs, and the new construction a good
distance away from the living areas, saw a lower concentration of CO,.

These results are consistent with what we would expect of the effect
of human activity on the surrounding atmosphere. We may suggest that this
is due to a number of effects associated with human habitation, including
vehicle use, wood burning, and a general lack of vegetation compared to
other areas tested.

The measurement of meteorological parameters.

Our aim is collecting of meteorological data: air temperature; air
humidity; atmospheric pressure; wind speed; wind vector; amount of pre-
cipitations.

Our meteorological station equipped with: wind gauge; thermometer;
barometer; windvane; rain gauge.

For all measurements we got maximum and average values. Maxi-
mum temperature is +17,93 °C at the main campsite on the 5™ of August at
6 p.m. Minimum temperature is +12,53 °C in the construction area on the
4" of August at 15:40 o’clock. Maximum humidity is 92,52 % in construc-
tion area on the 4™ of August at 4 p.m.

Maximum amount of precipitation is 2,28 mm in living area on the
4" of August at 6 p.m. and as the same value in construction area on the 4"
of August at 15:40 o’clock.
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Maximum speed of wind is 2,78 m/s. The main vector of wind was
South-West direction. So therefore, all this pollutants come from North-East
direction.

The measurement of a noise load.

Our measurements we made with a special equipment (a noise and
vibration analyzer), which is applied for a sound, an infrasonic, an ultrason-
ic measurement as well as a common and local vibration measurement with-
in the working space, in domestic and public buildings, on a land. The
measurement acoustic parameters is based on the transformation of acoustic
vibrations into electric ones with their further processing.

We have some measurement for average values of acoustic pa-
rameters for different lengths of waves (nine parameters), and maximum
and average values of sound exposure level in common. The biggest aver-
age values is 67,5 and the biggest maximum values is 94,9 dB.

We made measurements on 5 different objects. On the mountain
the main role had building of eco-house, in industrial area — sound of work-
ing cars. Train is a problem for living area. We made a conclusion that to
solve this problem reflection screen must be build. Equipment successfully
made all measurement, so we can estimate the sound exposure level. It was
easy to use this equipment.

Gamma-radiation intensity measurement.

With special equipment we measured gamma-radiation intensity.
The model of our gamma-radiation register is DKG-02U “Arbitr”.

Gamma-radiation is an electromagnetic radiation with short wave-
length that transfers instantaneously. It occurs when some natural and artifi-
cial-radioactive isotopes’ nucleus decay, charged particles slowdown and
other nuclear reactions. A systemic action of gamma-radiation is similar
with other types of ionizing radiation; this can cause a radiation injury down
to the death of an organism.

During our practice we made measurements on five objects: living
area, industrial area, building area, mountain Ermak and camp ‘“Preduralie”.

In conclusion, we want to say that we had not reached MAC in our
measurements and maximum gamma-radiation intensity in our research is
0,1 uSv/h (MAC is 0,3 uSv/h).

Irradiance and a visible region illumination measurement with
the Radiometer.

Our research concerns the irradiance level and the level of visible re-
gion of illumination. It’s absolutely vital that the results of this investigation
are sufficient for determination of energetic potential of lical ecosystems.
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Moreover, these results can be used to find the most appropriate place for
alternative sources of energy, such as solar panels.

We’ve carried out the measurements on three main sites and two ad-
ditional. On each main site we performed at least five measurements: 3
times a day. On additional sites we’ve fulfilled one-time measurements. We
used an ultraviolent radiometer.

According to our data, the ultraviolet rate doesn’t exceed acceptable
level, that is equal 10.

As our research was made on a cloudy and rainy day, thus we can’t
say if these places are suitable for solar panels or not. Although, we’ve per-
formed two additional measurements which shows that on a sunny day the-
se places can be used to build alternative sources of energy.

Conclusion.

On this map we pointed 5 sites of measurements. At the first three
sites we have performed at least 5 measuremets: three times a day. Moreo-
ver, we have carried out one-time measurements at two additional sites
(point 4 and 5).

Acquired information that can reveal negative effects caused by peo-
ple in Preduralie. Gained knowledge of the equipment involved, and meth-
ods used to gather environmental data. Obtained data necessary for con-
structing an article to be published.

OLIEHKA YCJIOBUI OKPYKAIOIIEN CPEJIbI B «ITPEJTYPAJIBE»
Amnppees [I., Smith A., Waldron O., Knumos E., Jlro6umikus E., Kymnupesa JI., Cemensik B.,
Basees P., Anéumna A., Jloraguna JI.., Hemuenko 1O., Muxaiinosa E.
IepmMckwii rocyiapcTBEHHBIN HALMOHAIBHBIH HCCIIEN0BATEILCKUM YHUBEPCHTET, 614990, T.
I[Mepms yi. Bykupesa, 15, e-mail: andreev@psu.ru

C 4 o 6 aBrycra yJacTHHKM NPOXOIMIN NMPAKTUKY Ha ydeOHO-HaydHOH Oase «IIpe-
Jypanbey». Mbl pabotany ¢ MOOMILHOM 5KOJIOrMUECKOH 1abopaTopueii U cienanu pasiuiHble
U3MEPEHNs C MCMONb30BaHUEM IIIECTH PAa3NIUYHBIX ycTpoiicTs. Llens Hamero mccnenoBanus -
OLIEHKA YCJIOBHI OKPYKAIOIIEH CPE/Ibl ¥ MX CPAaBHEHHUS C yCTAHOBJIEHHBIMA HOPMAaMH.

Kirouesble croBa: 3arpsA3sHEHHE BO31yXa, METEOPOJIOTHYECKHE TTapaMEeTPhl, HOPMallb-
HBI ypOBEHb BO3/ICIHCTBYSA, COTHEUHAS PaJjUal|s, TaMMa H3]Ty4eHHE.
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YK 543.54
CORRELATION BETWEEN THE CONTENT OF LANTHANIDES
IN THE SOIL AND THE WINE PRODUCED
D. Bosca
Polytechnic of Turin
Supervisors - prof. Adriano Fiorucci, prof. Rossana Bellopede
In article data on correlation between the maintenance of lanthanides are provided in

the soil and the made wine
Key words: lanthanides, wine, soil conditions.

PURPOSE OF RESEARCH:

« to find elements that can correlate the wine production with its own
specific production area;

« to improve the traceability of the final product;

« to allow consumers to recognize the goods purchased and manufac-
turers to ensure their products.
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Intensity[Courts)

*Ghemme

*Canavese

*Asti (Barbera wine)

Traceability analysis

*Mineralogical analysis of soil by XRD
*Content of lanthanides in soil

*Evaluation of the bioavailable fraction of lanthanides

*Content of lanthanides in wine

BAROLO — Cavallotto’s Farm
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GHEMME —Cantalupo’s Farm
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CANAVESE - Fontecuore’s Farm

X-ray diffraction analysis of the soil
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ASTI — La Gavazza’s Farm
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Comparisons Lanthanids in soil
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CONCLUSIONS

The abundance of REE can certainly be an added value and an excel-
lent assessment tool for the characterization of a wine.

To label scientifically a wine involves a detailed study of primary
products from the chemical point of view, that is different from the purely
designed documentation that characterizes today's definitions and certifica-
tion of products on the market.

KOPPEJISILIMA MEXY COAEPXKAHUEM JIAHTAHUZOB B ITOYBE U ITPO-
M3BEJEHHBIM BUHOM
Januenne bocka
[Monurexuuueckuit yausepeurer Typuna, r.Typun, Utanus
Hayunvle pykosooumenu — npog. Aopuaro @uopyuuu, npogh. Poccana benionede

B crartbe TIPUBEACHBI JaHHBIE O KOPPEIAUUU MEXOY COACPKAHUEM JIAHTAHUOOB B
TIOYB€ U IIPOU3BEACHHBIM BUHOM.
KunroueBble ciioBa: JIJaHTaHU/JbI, BUHO, IIOYBEHHBIC YCIIOBUS.
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THE METHODS OF THEORETICAL PHYSICS IN CONTINUOUS
MEDIA MECHANICS
J. Clarke
University of Oxford
0OX1 4JD Merton College, Merton Street
e-mail: jack.clarke@wadh.ox.ac.uk

Data about the methods of theoretical physics in continuous media mechanics are pro-
vided in article.
Key words: theoretical physics, continuous media mechanics, methods.

Introduction.

This document outlines the training received at the theoretical phys-
ics department at Perm State University relevant to problems in continuous
media and hydrodynamics. Some topics of training were purely mathemati-
cal and were motivated by the need to solve non linear equations that arise
in physics, whilst other topics were physically motivated.

Basic Fluid Dynamics.

Firstly, the equations that describe a hydrodynamic system provide
the framework for the ‘Instabilities in Hydrodynamics’ part of the course, so
we derived these in order to proceed further. The Navier-Stokes equation

© Clarke J., 2015
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was derived by the introduction of the stress tensor whilst working in the
Boussinesq approximation. It is important to note that throughout the dura-
tion of the training received at PSU we remained within this approximation
to allow the construction of simple equations, which may admit analytical
solutions. The equation of heat transfer and continuity were also derived. It
only remains to specify the particular boundary conditions and equation of
state of the system and this provides the framework on which we could
make progress in problems concerning thermal convection in incompressi-
ble fluids.

Instabilities in Hydrodynamics

We first considered the conditions necessary in order to reach me-
chanical equilibrium in a fluid heated from above or below. To consider the
stabilities of these hydrodynamic systems we considered small perturbations
from the equilibrium state, which provided us with a system of linear ho-
mogenous PDEs with constant coefficients. We supposed these equations
had solutions depending exponentially on time as exp (—At), which de-
scribed the normal modes of the system. This reduced our problem to an
eigenvalue problem. It is easy to see that the point between stability and
instability is given by setting A = 0, which the behavior of the system we
are most interested in. This allowed us to determined the critical motion of
the system (the critical Rayleigh numbers and critical wavenumbers in par-
ticular).

The Galerkin method was implemented to numerically obtain the
critical Rayleigh numbers and critical wavenumbers of a variety of different
systems in which thermal instabilities arose. Problems including free and
rigid boundaries with a variety of different boundary conditions on the cavi-
ty walls were solved using Mupad. An additional level of complexity was
later added by considering the effect of magnetic fields on convective sta-
bility. The motion of fluid in a conductive medium depends on the interac-
tion of the magnetic filed and the currents induced in the medium. The
equations for magnetohydrodyanmic systems were derived and then the
Galerkin method was applied to find numerical solutions as before.

Analytical Solutions of Nonlinear Odes Using Lie Group Analysis

We began by studying transformation groups, and then looking at the
symmetries of differential equations using one-parameter groups and their
generators. The lie equation provides the connection between one-parameter
groups and their generators.

The symmetry groups of differential equations were then investigat-
ed. The natural definition of a symmetry group of a differential equation is
one that maps each solution to the equation to another solution of the equa-
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tion (retaining the same form) in the transformed coordinates. However,
such a method is not particularly useful in the pursuit of finding such sym-
metry groups in a systematic way. So here we began treating the coordi-
nates of the system x,y,y’,y", ... as independent varibles. This allowed us
the extend the definition of the generator to introduce the idea of a prolon-
gation. From this we demand that the original differential equation remains
invariant, without supposing any form of the solution, and we find the so
called determining equation which provides us with a mechanism of calcu-
lating symmetries and finding therefore finding the solution of differential
equations in a systematic way.

Perturbation Techniques

Pertubation techniques are useful in dealing with systems of non lin-
ear equations. Such solutions rarely have exact solutions, so methods must
be constructed to determine approximate solutions. The first step in to this
method is to express your equation in non-dimensional form in order to
compare the relative magnitude of different elements of the equation. We
then need to carry out an expansion in terms of some small parameter that
we find in our equation. Typically we are dealing with some sort of oscilla-
tory system when using these methods.

The first attempt at carrying out such an expansion is the straight-
forward expansion; our independent variable is expanded as a power series
in our small parameter, and each order of our small parameter is inde-
pendently solved. However, using this method it is not possible to annihilate
mixed-secular terms such as etsin(t), where € is our small parameter. We
can see that at large times these terms start the approach the order of the
first term in our expansion, so our expansion is no longer valid.

Then methods such as the Lindstedt-Poincare technique and the
renormalization technique can be used to annihilate these mixed secular
terms by accounting for the nonlinear dependence of the frequency on the
nonlinearity. We can simply choose our coefficients to eliminate these
terms. We can also notice that the functional dependence on e and time is
typically not disjoint, therefore we can employ the method of multiple time
scale to account for this fact by expressing the total derivative with respect
to time in terms on slower times: T,, = et. More sophisticated methods were
also developed, but along the same line of thought.

Sometimes multiple small parameters appear in our equation and it is
useful to determine the relative size of such parameters by introducing an-
other formal small parameter and expanding each parameter in terms of this
formal small parameter to determine the scale of magnitude on which they
become important.
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Diffusion and Mass Transport in Adsorptive Media

The general diffusion equation was derived in fourier-laplace space
using the fact that we expect that in the diffusion process the probability
distributions for time and space would head towards one-sided or two-sided
levy stable distributions, respectively. In order the deal with this equation, it
was necessary to develop an understanding of fractional calculus. From here
we were able to consider various types of diffusion processes such of sub-
diffusion and super-diffusion, as well as the standard diffusion process.

At this point in the course the mobile-immobile media model of po-
rous media was introduced in order to develop a better understanding of real
media

Research Project: Investigating the Change in Oil Composition Due
to Heat Wave From a Lava Extrusion Using Scaled Particle Theory

We considered the process by which a heat wave generated by a lava
extrusion in an oil reservoir moved at a very high speed. We assumed that
originally before the heat wave, all fractions of hydrocarbons are in the lig-
uid state and that the smaller fractions are immediately boiled out into the
vapor phase. Before this change is instantaneous we may say that the vapor
and liquid phase are in thermodynamic equilibrium. By equating the chemi-
cal potentials of the two phases and using scaled-particle theory to motivat-
ed the main terms in the expansion of the liquids chemical potential we
were able to obtain an equilibrium equation.

We then used particle conservation laws to then determine a set of
equations which described how the molar fraction of each hydrocarbon
chain in the oil reservoir was changing due to this lava extrusion. This be-
came and exercise in numerical analysis of these equation set.

We assumed that the fractions boiled off then escape through from
the reservoir and are released in the atmosphere, leading to a change in the
chemical composition of the oil reservoir.

Bibliography

1. Gershuni, G.Z. Zhukhovitskii, E.M. (1976). ‘Convective Stability
of Incompressible Fluids’. 1st ed. (English Translation)

2. Landau, L.D. Lifshitz, E.M. (1987). ‘Fluid Mechanics’. 2nd ed.

3. Nayfeh, A.H. (1976). ‘Introduction to Pertubation Techniques’.
1st ed.

4. Tbragimov, N.H. (2009). ‘Transformation Groups and Lie Alge-
bras’. 1st ed.

5. Pierotti, R.A. ‘A Scaled Particle Theory of Aqueous and
Nonaqueous Solutions’. Chemical Reviews, 1976, Vol. 76, No. 6

189



6. Goldobin, D.S. Brilliantov, N.V. ‘Diffusive counter dispersion of
mass in bubbly media’. Physical Review e 84, 056328 (2011).

METO/IbI TEOPETUYECKOI ®W3MUKU B HEITPEPBIBHO MEXAHUKE
ek Kiapk
Vuusepcurer Okcdopaa
0OX1 4JD Merton College, Merton Street
e-mail: jack.clarke@wadh.ox.ac.uk
B craThe mpUBEAEHBI JaHHBIE [0 METOJAM TEOPETHYECKOil (QU3MKU B HENPEPHIBHOM
MCXaHHKE.
Kirouesble cioBa: Teopernueckas (GpU3NKa, HEMPEPbIBHON MEXaHUKE, METOIBL.

VJIK 551.58

THE EFFECT OF ANTHROPOGENIC CLIMATE CHANGE ON
THE ATLANTIC MERIDIONAL OVERTURNING CIRCULATION
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The data about the effect of anthropogenic climate change on the Atlantic meridional

overturning circulation are provided in article.

Key words: Atlantic meridional overturning circulation, anthropogenic climate
change.

The Atlantic Meridional Overturning Circulation (AMOC) is a large-
scale ocean current, and is an important part of the great ocean conveyor,
which distributes heat, salinity and nutrients around the globe by linking all
the major oceans. As such it has a huge impact on global climate and ecolo-
gy. It is one of the few systems on earth in which deep water is formed: the
North Atlantic Deep Water (NADW) in Labrador and Greenland Seas, and
Antarctic Bottom Water (AABW) on the Antarctic continental shelf. Both
of these formation sites are a result of density contrasts, whereby water par-
cels gain negative buoyancy relative to the sea around them. In the North,
the main mechanism is wind forcing, with cold, dense waters drawn up by
Ekman divergence, which are then made denser through wind-driven evapo-
ration, to the extent that they become unstable and sink. In the Southern
Ocean, the process is instead brine rejection from sea-ice formation, leading
to cold, salty waters that sink down the continental slope (Kuhlbrodt et al.,
2007). These dense currents move equatorwards, but must eventually reach

© Fox R., 2015
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the surface again, otherwise the abyssal ocean would fill with homogenous,
dense water, topped by a shallow convective layer. The circulation is then
completed by northward currents of light, warmer water near the surface.
Figure 1 shows a recent, simplified theory for the mechanics and structure
of the AMOC, showing the directions of flow and the level of stratification.

Buoyancy Wind Buoyancy Buoyancy
loss g @ % gam - - Ekman transport loss g

Mixed Layer

Wind-driven

NADW

Eddy-induced

w

i
|
T

Pl | - y=L, y=L+l,

Fig. 1 Schematic diagram of the AMOC from Nikurashin & Vallis (2012). Solid black
lines represent isopycnals, whilst dashed lines represent streamlines.

The AMOC is responsible for carrying an enormous amount of heat
northwards. Johns et al. (2012) found that on a 10-day average, 1.33 £ 0.40
PW of heat were transported north through latitude 26.5°N, and that the
AMOC is responsible for 88% of this transfer. As such, it is thought to have
a very significant impact on the climate, particularly of the northern hemi-
sphere. This means that any perturbations in the transport have a direct im-
pact on the ocean-atmosphere system, as has been directly observed through
the AMOC’s natural variability. For example Bryden et al. (2014) found
that a 30% drop in AMOC strength in 2009-10 resulted in a fall in heat
transport of 0.4PW. As seen in Figure 2, this resulted in cooler higher lati-
tudes; which has been linked to intense wintertime conditions in Northern
Europe for the following winter, and warmer lower latitudes; which resulted
in a high intensity hurricane season.
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Fig. 2 Map showing temperature anomalies at 50m depth at the end
of the AMOC slowdown period, averaged over May-July 2010. From
Bryden et al. (2014).

Climate models too have shown a link between AMOC strength and
northern hemisphere climate, such as Mahajan et al.’s (2011) discovery of
an anticorrelation between AMOC heat transport and Arctic sea-ice extent,
due to its effect on the Arctic surface air temperature (as shown in figure 3).
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a. GFDL CM2.1 Arctic Surface Air Temperature (SAT) and Sea-ice Extent [EXT)
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Fig. 3 Part of figure from Mahajan et al. (2011), showing the impressive
anticorrelation between Arctic surface air temperature, which is directly affect-
ed by the AMOC strength, and the Sea-ice extent, for a 1000-year-long segment

of the GFDL CM2.1 control simulation.

There is strong evidence therefore to suggest that if just natural vari-
ability can affect our climate so noticeably, then any changes to the natural
state of the AMOC as a result of anthropogenic climate change could have
severe consequences. And indeed it has been suggested that these changes
are already taking place, with Collins et al. (2013) finding for the IPCC that
it is “very likely that the AMOC will weaken over the 21st century”. Many
investigators have used models to predict the climate response to a weaken-
ing AMOC, with such results as: an intensification of North Atlantic storm
tracks, up to double strength in some parts of N. Europe, to accommodate
for the extra heat that must be transported north by the atmosphere
(Brayshaw et al., 2009); a southward drift of the Inter Tropical Convergence
Zone, which could result in severe drought and flooding around the equator,
and could interfere with monsoons (Stouffer et al., 2006); a devastation of
primary productivity and ecology in the ocean due to alteration in the sup-
ply of nutrients, resulting in a feedback that would reduce the amount of
CO, sequestered by the ocean (Schmittner, A., 2005); among many others.
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It is clear that trying to determine exactly how the AMOC is, and
will respond to anthropogenic climate change is of vital importance. How-
ever the processes driving the system are incredibly complex, and so are
difficult to model. They include the deep water formation, tidally-driven
diapycnal mixing, upwelling as a result of Southern Ocean wind-driven
Ekman transport, and even the turbulent eddies that counter that upwelling.
Even without the added complications of diapycnal mixing being almost
impossible to constrain, and the extra interactions with bottom topography,
these processes together depend on many factors (sea-ice extent, sea-surface
temperature and salinity, freshwater fluxes, wind-stress etc.) (Kuhlbrodt et
al., 2007). As such, current models fail to agree on the precise fate of the
AMOC, as demonstrated by the collection of models run for the IPCC in
Figure 4, where even the starting strength of the current varies by 100% of
the lowest value.
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Atlantic Meridional Overturning Circulation at 30°N
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Fig 4. Graphs showing simulated AMOC transports at 30°N, for
the four varying emissions scenarios considered by IPCC. Each
curve is the first run of a distinct CMIP5 model. From Collins et al.

Bibliography
1. Brayshaw, D. J. et al. (2009) Tropical and extratropical responses
of the North Atlantic atmospheric circulation to a sustained weakening of
the MOC. Journal of Climate. 22. P.3146-3155.
2. Bryden, H. L. et al. (2014) Impact of a 30 % reduction in Atlantic
meridional overturning during 2009 — 2010. Ocean Science. 10. p.683-691
3. Collins et al. (2013) — Long-term Climate Change: Projections,
Commitments and Irreversibility. In: Stocker, T.F. et al. (eds.). Climate
Change 2013: The Physical Science Basis. Contribution of Working Group

195



| to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change. Cambridge, United Kingdom & New York, NY, USA: Cambridge
University Press.

4. Johns, W. E. et al. (2011) Continuous, array-based estimates of
Atlantic Ocean heat transport at 26.5°N. Journal of Climate. 24. p.2429—
2449,

5. Kuhlbrodt, T. et al. (2007) On the driving processes of the Atlan-
tic meridional overturning circulation. Reviews of Geophysics. 45. RG2001

6. Mahajan, S. et al. (2011) Impact of the Atlantic meridional over-
turning circulation (AMOC) on Arctic surface air temperature and sea ice
variability. Journal of Climate. 24. p.6573-6581

7. Nikurashin, M. & Vallis, G. (2012) A Theory of the
Interhemispheric Meridional Overturning Circulation and Associated Strati-
fication. Journal of Physical Oceanography. 42. p.1652-1667

8. Schmittner, A. (2005) Decline of the marine ecosystem caused by
a reduction in the Atlantic overturning circulation. Nature. 434. p.628-633.

9. Stouffer, R. J. et al. (2006) Investigating the causes of the re-
sponse of the thermohaline circulation to past and future climate changes.
Journal of Climate. 19. p.1365-1387.
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VK 571.2
ATTEMPTED SYNTHESIS OF TRANS-1-D-1,2-EPOXY-5-HEXENE
C. J. J. Hall
University of Oxford, Chemistry Research Laboratory,
South Parks Road, Oxford
e-mail: christopher.hall@oriel.ox.ac.uk

This article details the attempted synthesis of trans-1-D-1,2-epoxy-5-hexene with the
aim of investigating its possible cyclopropanation when treated with LTMP. Unfortunately, the
synthesis proved unsuccessful due to decomposition en-route of iodo and epoxy moieties to
undetermined byproducts.

Key words: epoxides; cyclopropanation; LTMP; cyclopropyl alcohols; hydroalumina-
tion; trans-deuteration.

Previous work in the Hodgson group has involved the intramolecular
cyclopropanation of o-lithiated epoxides to give trans-cyclopropyl alco-
hols'. Of particular interest was the cyclisation of epoxy-alkene 1 to trans-
cyclopropyl alcohol 2 using LTMP (Scheme-1). This transformation pro-
ceeded via a trans-lithiated epoxide, owing to the much greater kinetic acid-
ity of the trans-proton, and gave a highly diastereoselective (50:1) yield of
trans-cyclopropyl alcohol 2, the selectivity arising due to a chair-like transi-
tion state and solvent effects — as shown by Kinetic studies done by Dr
David Fox.?

OH

o LTMP, 0°C S
M —_—
2

1 ‘BuOMe

Scheme-1

The question then arose as to whether cis-lithiated epoxide 3 might
cyclise to give cis-cyclopropyl alcohol 4 by means of a similar mechanism.
Upon carrying out computational studies however, it was calculated that the
major product (>50:1) would once again be trans-cyclopropyl alcohol 2 —
contrary to earlier expectations. In order to ascertain the veracity of this
prediction, it was decided that trans-D-epoxide 5-D should be synthesised —
the idea being that the strong C-D would reduce the kinetic acidity of the
trans-deuterium, thereby promoting cis-proton abstraction to generate a
proportion (8-10%) of the desired cis-lithiated epoxide 3-D which, if the
computational studies were correct, would then undergo cyclopropanation
to form trans-cyclopropyl alcohol 2-D (Scheme-2).

© Hall C.J.J., 2015
197


mailto:christopher.hall@oriel.ox.ac.uk

o N
LTVlP 0°c o D )
M AN e » N or \
BuO\/Ie

3-D
Scheme-2

Initial efforts to synthesise 5-D by the DMH group® culminated in a
1,2-elimination of tosylate from tosyl-epoxide 7-D, which itself was readily
synthesised in 6 steps (Scheme-3) from commercially available 5-hexyn-1-
ol 8. The final elimination was first tested on undeuterated tosyl-epoxide 7
under a variety of conditions, none of which were promising: '‘BuOK in
Et,0, yield too low; NaH in HMPA, yield too low; Nal in DBU, no product
formation observed.

HO. NﬂH‘ BnBr BuLl TMSCI
8 ™S

TIIF]

DIBAL-H, Et;0 CPBA

D,0, HCI, MeCN M OH
OBn

Tb(l Et;N

(v D\ L e NN

Scheme-3
As an alternative, iodo-epoxide 9 was synthesised (Scheme-4) from
tosyl-epoxide 7 and the elimination using 'BuOK in Et,0 was reattempted,
but once again this proved to be too low yielding. However, this elimination
was deemed to possess sufficient scope for optimisation — which led to the
following work in 2014.

't Nal, EtZO
’/\/\I> Reflux
OTs
7
Scheme-4

Results and discussion:
In order to optimise the iodide elimination* using 'BuOK, it was de-
cided to work on commercially available 1-lododecane 10 before moving
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onto the more valuable iodo-epoxide. A variety of conditions were then
attempted (Table-1):

Temp. Time Yield

Entry Solvent (K) (h) (%)
1 Et,O 298 3 15
2 DMSO? 298 0.5 65
3 DMSO 298 0.5 60
4 Et,O 313 60 42
5 DMSO 363 2 46
4 Distilled from commercial DMSO with the first 20% of distillate discarded
Table-1

Given that the elimination using '‘BuOK in distilled DMSO (entry 2)
showed the most promise, it was decided to expose the target epoxy-alkene
5 to said conditions in order to ascertain whether it was stable. Unfortunate-
ly, this led to complete ring opening of 5 to give a mixture of diol and
hydroxy-butyl ether (Scheme-5). Despite this, it was decided to proceed
with the planned elimination of iodo-epoxide 9, which gave epoxy-alkene 5
in 55% yield - evidently the 'BuOK elimination of iodide proceeds faster
than the deleterious ring-opening.

/\/\T> ‘BuOK
= > =4 oy + 7 OH
s DMSO
OH OH

i BuoK /\/\T>
— 7
9 DMSO 5
I
Scheme-5

Owing to the success of the elimination on undeuterated iodo-
epoxide 9, it was decided to attempt the elimination on deuterated iodo-
epoxide 9-D, which could be obtained from previously synthesised tosyl-
epoxide 7-D via a straightforward iodination reaction (Scheme-4).

Whilst the iodination reaction proceeded as expected and formed
iodo-epoxide 9-D in high (81%) yield, it had the unexpected effect of
scrambling the deuterium between the cis and trans positions of the epoxide
in a 1:1 ratio — making the product useless for the investigation. It was de-
cided that the cause of this scrambling was ring opening of the epoxide by
iodide to give an iodohydrin. The iodide of the iodohydrin then underwent
rapid Sy2 attack by a second iodide, thereby scrambling the stereochemistry
(Scheme-6). Whilst this problem was only observed during the iodination, it
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was decided to abandon this approach seeing as the iodide released during
the following elimination would undoubtedly have the same effect.

! ONa
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cis-9-D

Scheme-6

o

This meant that a new approach was required and it was decided that
performing the same elimination on chloro-epoxide 11-D may well be more
fruitful, considering that the less nucleophilic nature of chloride compared
to iodide would hopefully prevent it from attacking and ring opening the
epoxide. This required a new synthetic route, and it was decided to start
from the commercially available 6-Chloro-1-hexyne 12 and proceed via a
two-step synthesis (Scheme-7).%°

o DlBAL H, D,0 mCPBA ¢
\ W\/\ NN, b
2N Ni(PPhy),Cly, THF 130 DCM 1D
Scheme-7

In this sequence, 6-Chloro-1-hexyne 12 was first treated with
DIBAL-H in the presence of a Ni(PPhs),Cl, catalyst in THF before being
quenched with D,O to give chloro-trans-D-alkene 13-D (92% D-
incorporation). Alkene 13-D was then epoxidised using mCPBA in DCM to
give chloro-trans-D-epoxide 11-D in 25% overall yield.

Chloro-trans-D-epoxide 11-D was then treated with the optimised
'BuOK elimination conditions in an attempt to afford target epoxy-alkene 5-
D. Upon reaction completion, a small amount of the target was detected by
HNMR — however as further HNMR measurements were taken over a peri-
od of hours, it was observed that the signal from the epoxide protons steadi-
ly decreased whilst the signal from the olefinic protons remained constant.
This suggested that the epoxide moiety was decomposing in situ, although
no sign of usual epoxide decomposition products (ring opening, aldehydes,
ketones, elimination to give an unsaturated alcohol etc.) could be detected
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(Scheme-8). The reaction was attempted twice more, but both resulted in
the same epoxide degradation.

Y

/\/Y\D .
0 OH
Scheme-8

To investigate the source of the decomposition, a sample of
undeuterated chloro-epoxide 11 was prepared from commercially available
6-chloro-hex-1-ene 14°. Interestingly, when this was treated under the same
elimination conditions, the target epoxy-alkene 5 was formed in 40% yield
and did not suffer from further degradation of the epoxide functionality
(Scheme-9).

0. 0.
o nCPBA CI\/\/\I> BUOK \/\/\l>
NNNS Ty My N
u beu 1 DMSO 5
Scheme-9

This success suggested that the origin of the observed decomposition
was contamination from the hydroalumination of chloro-alkyne 11 — the
only difference between the two schemes — and it was posited that the re-
sponsible agent may well be leftover nickel catalyst. It was therefore decid-
ed to try a different method for hydroalumination that did not use a catalyst,
but still supposedly gave the correct stereo and regeospecificity (Scheme-

10).°
CI\/\/\ DIBAL-H then MeOD al /
—» SN
% -78°C ?

12 13-D
Scheme-10
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Unfortunately, deuterium incorporation was not particularly good
(75%) — however, it was decided to follow through with the epoxidation and
elimination to see whether the Nickel catalyst was at fault for the degrada-
tion. Once again, however, the target 5-D decomposed to an unknown com-
pound.

Conclusion and Future Work:

The results obtained indicate that the best route to epoxy-alkene 5-D
in the future would be to determine what is causing the observed decompo-
sition in Scheme-7 and then to alter that synthetic route in such a way as to
nullify it. It would be useful to repeat the above route to ensure that the de-
composition is still observed in the hands of a different chemist — hopefully
eliminating the chance of it being caused by a particular habitual experi-
mental error.

In order to synthesise cis-cyclopropyl alcohol 4, so as to accurately
assign product stereochemistry from future cyclopropanations, it may be
useful to attempt the following 2 step route, starting from readily available
cyclopentenone 17 (Scheme-11).

o OH OH
LiAlH, ZnEt,
.............. » e
CH,I,
17 15 4
Scheme-11
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ITOIIBITKA CUHTE3A TPAHC-1-D-1,2-OITOKCHU-5-TEKCAHA
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Ota cTaThs JeTANU3HPYyeT MPeAIPHHATHIH cuHTe3 TpaHc-1-D-1,2-snokcn-5-rexcana ¢
LeTbI0 UCCIIEIOBAaHMS €T0 BO3MOXKHOTO IuKionpenapuposanus ¢ LTMP. K coxanenuro, cun-
Te3 OKa3aJica HeylauHbIM M3-3a Pa3JIOKEeHHs B IIPoLecce HOM0- U DIOKCU-areHTOB Ha HEOoIpe-
JIeTIeHHBIE TT000YHBIE IPOJYKTEL

KmoueBble cnoBa: SHOKCHIBI; LuKIonpenapuposanue, LTMP; mukmonponuibHbe
CIUPTBI, THAPOAIFOMUHUPOBAHIE; TPAHC-ACHTUPOBAHNE.
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WHAT IS BIODIVERSITY? DOES EXTINCTION MATTER?
G. Kildisiute
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The article considers defines biodiversity and its relevance in ecosystem stability and
functioning, resulting in ecosystem services, as well as extinction in the 21* century and why it
matters.

Key words: biodiversity; ecosystem functioning; functional diversity; functional com-
plementarity; ecosystem services; extinction; “big five” mass extinctions; anthropogenic mass
extinction.

Biodiversity is widely used term. Since Lovejoy coined it in the
1980s, its use in scientific papers skyrocketed — between 1988 and 1994 it
increased several hundred times (Harper & Hawksworth, 1994). Everybody
is interested in biodiversity — politicians, scientists and general public. Bio-
diversity can mean many things — it is a legal expression, a socio-political
construct, a biological concept. There is some debate about how to measure
biodiversity, as it comprises several levels — ecological, organism and ge-
netic - but it is definitely an important and ideologically ancient subject for
humans. Biodiversity and extinction go hand in hand. As extinction rates go
up, biodiversity decreases, and vice versa - there is nothing special about
extinction per se, yet we care about both, which is why it is important to
define what exactly biodiversity is, why we care about it, how it is related to
extinction and why now, in the 21% century, it matters so much.

© Kildisiute G., 2015
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Convention on Biological Diversity defines biodiversity as the varia-
bility among living organisms from all sources including inter alia terrestri-
al, marine and other aquatic systems and the ecological complexes of which
they are part; this includes diversity within species, between species and
ecosystems. Relationship between biodiversity and ecosystem functioning
has been a central issue in ecology in the last two decades, and only recently
the consensus that biodiversity is strongly correlated to ecosystem function-
ing has been reached. Theoretical work points to two types of biodiversity
effects — functional complementarity and the selection effect. These suggest
that biodiversity is important only for ecosystem functioning to the extent
that it contributes variation in phenotypes, or functional diversity, for each
particular ecosystem process. A large number of studies have shown that
selection and complementarity often occur together, but that positive net
biodiversity effects are mostly driven by functional complementarity
(Loreau, 2010). However, knowing that is not enough — the statistics that
we have on biodiversity show that most species are under-described, the
species that we know the most about have broad geographical ranges and
are common — while most species in general have small ranges. The num-
bers of small-ranged species are being increasingly described, but the fact
that they are so geographically concentrated makes then disproportionally
likely to be threatened or go extinct (Pimm, et al., 2014). Another issue we
are facing is that we know almost nothing about organisms we do not see,
that is, unicellular and multicellular organisms that live below the ground.
Recent evidence points out that the diversity of microorganisms and animals
that live below us significantly contributes to shaping above-ground func-
tioning of ecosystems, and in order to keep them intact it is imperative to
find out more (Bardgett & Putten, 2014). We care about ecosystem func-
tioning because ecosystem provides us with goods and services, which we
need for survival. These include: goods that are material products — food,
shelter (materials for constructing it), pharmaceuticals; services that are life-
support functions — such as purification of air and water, pollination of
crops and natural vegetation, maintenance of habitats for plants and animals
(Brown, et al., 2007). Constanza et al. valued ecosystem services of entire
biosphere at 33 trillion US dollars per year on average in 1997 — and al-
though economic value of the ecosphere perhaps should be of least impor-
tance as to why we want to keep it the way it is, it could be that it is the only
way most humans think about it.

Extinction is something that has been around since the beginning of
life on earth. With the way that natural selection works — directionally to-
wards increased fitness — it is not surprising that over evolutionary time,
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some organisms become more fit and outcompete their ancestors, and cer-
tain environmental perturbations that cause extinction occur, which means
that there is always a background rate of extinction. Environmental pertur-
bations can operate on a smaller or larger scale, and some of them can be
severe; thus, extinctions can also be smaller or larger. The largest and most
dire ones are called mass extinctions — in particular, we know more about
the “big five” — amongst which is the Late Ordovician extinction that wiped
out trilobites, and the Late Cretaceous extinction that put an end to non-
avian dinosaurs. Another mass extinction is joining the ranks of big five —
the Anthropogenic, or Holocene, extinction. This extinction is mainly due to
human activity — as opposed to other extinctions — and started around ten
thousand years ago. The current extinction rate is 100-1000 times higher
than background extinction rate (Hambler & Canney, 2013). It follows that
us humans are the most direct threat to biodiversity, and thus functioning
ecosystems, because are increasingly reducing biodiversity via increasing
extinction. There is a worry that most species will go extinct before we can
name them, which means losing biodiversity before even knowing it is
there. Costello et al., 2013, suggest that this is not the case because gener-
ally, the number of species on Earth is smaller than everyone thinks it is and
increased taxonomic effort (measured by the number of authors in taxon-
omy papers) and conservation has improved to the extent that our knowl-
edge of species will exceed extinction rates. It has been argued, however,
that Costello et al. underestimated the number of species and the “increased
taxonomic effort” is more a result of people collaborating on papers rather
than increased number of taxonomists (Mora, et al., 2013). Moreover, al-
though the progress in developing protected areas has been made, the efforts
are not ecologically representative and are not doing enough to protect bio-
diversity (Pimm, et al., 2014).

So are there reasons why we conserve wildlife other than monetary
value? What are our conservation efforts, and why are they lacking? Some
people think that wildlife should be conserved purely because it is aestheti-
cally pleasing, and so that future generations can experience the same aes-
thetic pleasure that we experience. Regardless of the reasons, there are
many ways to keep wildlife intact. There is ex situ and in situ conservation;
we have national parks and wildlife sanctuaries, and the many methods of
protecting species where human habitats and wildlife meet. The main rea-
sons as to why our conservation efforts cannot adequately protect biodiver-
sity are habitat loss, climate change, persecution of animals, disease, inva-
sive species and chemicals from human activity. Sometimes, the strategy
that is used is not necessarily the best one, and approaches to conservation
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are not dynamic enough. For example, conservation in Amazonian forests
consists of determining patches of protected areas and chopping off the rest
for timber, which is highly unsustainable. A much better strategy is to ex-
ploit non-wood resources, such as fruit, that people could harvest every
year, but this is not being done (Peters, et al., 1989) . Furthermore, in ex-
tremely impoverished areas, such as some African countries, international
aids towards improvement of human lives is regarded as morally superior,
and more urgent, than aid towards wildlife conservation, which is a valid
point, but it does not change the fact that no matter how much money is
spent on humans, there is no future for us without conservation of biodiver-
sity (Collar, 1986).

It is clear, then, that we care about extinction because increase in
rates of extinction will reduce biodiversity, and we care about biodiversity
because we need it to survive. But whether extinction matters really de-
pends on one’s perspective. Extinction definitely matters to us, humans.
Even if one does not take the utilitarian approach of sustainably using
Earth’s resources to accommodate humans now and in the future and rather
focuses on spiritual and aesthetic aspects of it, it still does. If we turn away
from Homo, though, it really does not. Even if we do deplete Earth’s re-
sources, we will not destroy every single living thing on the planet. There
will still be material for natural selection to work with, and evolution will
take its course; we have to keep in mind that the world we see now is very
different to the one before Cretaceous extinction, and the one back then was
very different to world before any other — yet every time, life flourished. It
might take of years for planet to recuperate, get rid of all of the pollutants in
the atmosphere — especially those with long half-lives - but the biodiversity
will flourish again, although humans will not be there to see it.

In conclusion, from human perspective, biodiversity is extremely
important. We need it to survive and there are international efforts to con-
serve it, although so far, those methods have not been very effective. There
is still a lot we do not know about the planet we live in, and therefore a lot
we cannot conserve. That being said, defeatism will lead us nowhere. Noth-
ing will change if we think that our efforts are pointless, and it is important
to hope that humans can keep the planet functioning if we want a chance of
it actually happening.

Bibliography

1. Bardgett, R. D. & Putten, W. H. v. d., 2014. Belowground biodi-
versity and ecosystem functioning. Nature, Volume 515, pp. 505-510.

206



2. Brown, T. C., BERGSTROM, J. C. & LOOMIS, J. B., 2007. De-
fining, Valuing, and Providing Ecosystem Goods and Services. Natural Re-
sources Journal, Volume 47, pp. 329-376.

3. Collar, N., 1986. Species are a measure of man's freedom:
eflections after writing a Red Data Book on African birds. Oryx, 20(1), pp.
15-19.

4. Costanza, R. et al., 1997. The value of the world’s ecosystem
services and natural capital. Nature, Volume 387, pp. 253-260.

5. Costello, M. J., M.May, R. & E.Stork, N., 2013. Can We Name
Earth’s Species Before They Go Extinct?. Science, Volume 339, pp. 413-
416.

6. Fuhrman, J. A. et al., 2008. A latitudinal diversity gradient in
planktonic marine bacteria. PNAS, 105(22), pp. 7774-7778.

7. Hambler, C. & Canney, S., 2013. Conservation. 2nd ed. Cam-
bridge: Cambridge university press.

8. Harper, J. L. & Hawksworth, D. L., 1994. Biodiversity: meas-
urement and estimation. Philosophical transactions B, 345(1311), pp. 5-11.

9. Loreau, M., 2010. Linking biodiversity and ecosystems: towards
a unifying ecological theory. Phil. Trans. R. Soc. B, Issue 365, pp. 49-60.

10. Mora, C., Rollo, A. & Tittensor, D. P., 2013. Comment on “Can
We Name Earth’s Species Before They Go Extinct?”. Science2013, Volume
341, pp. 237-238.

11. Peters, C. M., Gentry, A. H. & Mendelsohn, R. O., 1989. Valua-
tion of an Amazonian rainforest. Nature, Volume 339, pp. 655-656.

12.Pimm, S. L. et al., 2014. The biodiversity of species and their
rates of extinction, distribution, and protection. Science, 344(6187), pp.
987-998.

YTO TAKOE BUOPA3HOOBPA3UE? UMEET JIU 3HAUEHUE NCYE3HOBEHUE?
T". Kunpaummre
VYuusepcurer Oxcdopna
0OX1 4JD Merton College, Merton Street,
e-mail: gerdakild@gmail.com

CraTbsl paccMaTpHBaeT, ONpeAenseT OnopazHooOpa3ue 1 ero 3Ha4eHHe B CTaOMIbHO-
CTH U (PYHKIIMOHHPOBAHUH IKOCHUCTEMBI, 00ECIICUNBAIOIIEM ITPOU3BOACTBO YCIYT SKOCHCTEM.
PaccmaTprBaeTcst HCI€3HOBEHUE BHIOB B 21-M BeKe U IIOUEMY TO HMeeT 3HaUCHHE.

KnroueBbie cioBa: GuopazHooOpasue; (yHKIMOHHPOBAHHE IKOCHCTEMBI; (YHKIHO-
HaJbHOE pPa3HOoOpa3sue; (PyHKIHOHATbHAS B3aMMO3aBUCHMOCTb; YCIIYTH SKOCHCTEMBI; HCHE3-
HOBEHHE; MaccoBoe McyesHoBeHHE “‘boipuioii [IsaTepku’; aHTPONOreHHOE MacCOBOE HCUE3HO-
BEHUE.

207


mailto:gerdakild@gmail.com

VIIK 571.2

GLOBAL WARMING, THE PROBLEMS AND POSSIBLE SOLU-
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Ideas of global warming, problems and possible ways of their decision are presented
in article.
Key words: global warming, problems, possible ways of decision.

Global warming has long been a problem for mankind, although not
enough precautions are being made to tackle it. Greenhouse gases, atmos-
pheric gases that exist to keep our planet warm and prevent warmer air from
escaping our planet are being heightened due to industrial processes. Hu-
man activities such as burning of fossil fuels and deforestation continue to
produce these greenhouse gases such as carbon dioxide. These gases re-
leased into the atmosphere absorb infrared radiation, the cause of heat being
trapped inside our planet and creates the general warming effect.

The burning of fossil fuels (i.e., non-renewable resources such as oil,
coal, and natural gas) has a significant effect on the warming of the atmos-
phere. The heavy use of power plants, cars, airplanes, buildings, and other
man-made structures release CO2 into the atmosphere and contribute to
global warming. As we lose millions of acres of rainforest a year, we are
also losing wildlife habitats, our natural environment, and most significant-
ly, a non-regulated air and ocean temperature.

The increase in the warming of the atmosphere has significant effects
on both natural environment and human life. Obvious effects include glacial
retreat, Arctic shrinkage, and worldwide sea level rise. The melting of polar
ice caps lead to sea levels rising which can result in coastal erosion, flood-
ing and increased salinity of rivers, bays, and aquifers. Another important,
yet not obvious effect lies in the changing of the earth’s albedo (ratio of
light reflected by any part of the earth’s surface or atmosphere). As ice caps
and snow melts, more sunlight is absorbed by the earth’s atmosphere and
the temperature tends to increase.

Not only is this affecting humans, but also wildlife as different ani-
mals and insects have to adapt to the change in its environment. As a result
can cause food shortages or even extinction. Changes to environment will
also enhance the spread of diseases. As northern countries warm, disease-
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carrying insects migrate north, carrying viruses with them that we have not
yet built immunity for. For example, in Kenya, where significant tempera-
ture increases have been recorded, disease-bearing mosquito populations
have increased in once cooler, highland areas. Malaria is now becoming a
nation-wide epidemic.

The problems of global warming are obvious but what can we do to
counteract it? How can we preserve this vast amount of energy that we are
S0 accustomed to using?

Reforestation, plants absorb carbon dioxide from the atmosphere for
photosynthesis, the conversion of light energy into glucose. Increased forest
cover will help plants remove CO2 from the atmosphere and help alleviate
global warming. Although having a small impact, this would help reduce
one of the most significant greenhouse gases contributing to global warm-
ing.

There are small actions that we can all take in order to help reduce
greenhouse gas emissions. First, we can reduce electricity use around the
house. The average home contributes more to global warming than the av-
erage car. If we switch to energy-efficient lighting, or reduce energy needed
for heating or cooling, we will make a change in emissions.

This reduction can also be made through improving vehicle-fuel ef-
ficiency. Driving less than needed or buying a fuel-efficient car will reduce
greenhouse gas emissions. Although it's a small change, many small chang-
es will someday lead to a bigger change. Recycling whenever possible
greatly reduces the energy needed to create new products. Whether it is
aluminum cans, magazines, cardboard, or glass, finding the nearest recy-
cling center will aid in the fight against global warming.

With ongoing development of science and other means of energy
production such as wind energy, bioenergy, nuclear energy, there are vast
alternatives that can be used instead of fossil fuels. Although each alterna-
tive has it’s own drawbacks, whether they can compensate and provide
enough energy that our society is accustomed to using is another issue.
More research must be done to develop these areas. Yet fusion energy is
steadily progressing and being developed, perhaps we can put our hopes in
this area of science.

As we live in a world characterized by industrial progress and devel-
opment aided by the help of our natural environment, we are also risking
depletion of this natural environment and thus of our world as we know it.
With a rational balance between protecting our environment and developing
human technology, we will live in a world where we can simultaneously
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progress the capabilities of mankind with the beauty and necessity of our
natural environment.

T'JIOBAJIBHOE INOTEITJIEHUE, ITPOBJIEMbBI 1 BO3MOXHBIE PEHIEHU A
Anexc Hum
Vuusepcurer Okcdopaa
OX1 4JD Merton College, Merton Street

B craThe mpezcTaBieHbI NMPEACTABICHUS O INI0OATFHOM INOTEIUICHHH, IpoblieMax 1
BO3MOXKHBIX IYTSIX UX PELICHUS.
Kirouesble ciioBa: r100ajibHOE MOTEIICHHE, TIPOOIEMBI, ITyTH PELICHUS.
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COMPARING THE CHEMISTRY OF THE LANTHANIDESAND
ACTINIDES
Nicola Oldroyd
Oxford University
e-mail: nicola.oldroyd@queens.ox.ac.uk

Lanthanides and actinides have 4f and 5f electron configurations respectively. This
brings about both similarities and differences in their chemical and physical properties. This
review concentrates on comparing Neodymium (6s24f4) and Uranium (7s25f4).

Key words: lanthanides, actinides, Neodymium, Uranium, f-block, comparison.

Across both the lanthanide and actinide series the f orbitals decrease
in energy as the effective nuclear charge increases. The drop is larger for 4f
than 5f as there is no radial node so the orbitals are less shielded. This re-
sults in Neodymium having a greater degree of ionic character due to the
limited radial extension of the 4f orbitals so they are more core like and
have a poorer overlap with the ligands. The early actinides, including Ura-
nium, have more radially extended f orbitals due the shielding effect of the
radial node. This results in Uranium having more covalent character than
Neodymium. Moving towards the right of the 5f series the effective nuclear
charge increases, causing the 5f orbital to contract, resulting a larger degree
of ionic character and hence the properties resemble those of the lantha-
nides.
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r (atomic units)
Fig.1 4f and 5f radial distribution function

In both cases the electron configurations have full s orbitals and par-
tially filled f orbitals despite the fact that the f orbitals are lower in energy.
This can be explained by considering the effects of electron-electron repul-
sion. The s orbitals are more diffuse and therefore the reduced repulsion
between electrons in the s orbitals counteracts the higher orbital energy.
This effect is also seen in the transition metals for example the 3d orbitals
are filled before the 4s.

In both the lanthanide and actinide series there is a smooth decrease
in radii as the atomic number increases. This is more pronounced for the
lanthanides, again due the poor shielding of the 4f orbitals. This means that
the valence electrons feel almost the full increase in the nuclear charge. The
smooth decrease in radii makes it hard to separate a mixture of species. A
method that can be used to separate is ion exchange chromatography. An
anionic chelating ligand e.g. EDTA4-, is used as the mobile phase. This
binds more strongly to the metal and results in the smallest ions being elut-
ed from the column first.
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(9]
Fig.2 EDTA* ligand

For the lanthanides the most common oxidation state is +3 e.g. Nd** .
This can be explained by considering the ionization energies 1,>1s+1>+1;
which results in the +4 oxidation state being chemically inaccessible. The
rapid increase in consecutive ionization energies can be explained by the
poor shielding effects of the 4f orbitals. As electrons are removed the effec-
tive nuclear charge increases and the remaining electrons are held more
tightly in the nucleus.

Although there is a general increase in ionisation energy across the
series due to higher effective nuclear charge there are also some other fac-
tors to consider. The ionisation energy for " and f** configurations are high.
This is due to exchange energy which is a stabilising interaction between
parallel electrons. Parallel electrons cannot occupy the same region in space
and hence the electron repulsion is reduced. f’ and f* configurations have a
maximum loss of exchange energy if an electron is removed. Consequently
the 2 configuration has a lower ionization energy as there is no loss in ex-
change energy accompanied by a decrease in electron repulsion.

The fd* configuration has a lower ionisation energy as the d orbitals
are more diffuse so the electrons are less tightly bound to the nucleus. There
are also discontinuities in the trends known as 1/4 and 3/4 shell effects. This
is explained by considering orbital angular momentum. If it is lost upon
removing an electron then the ionisation energy will lie higher than the lin-
ear trend line and if it is gained the ionisation energy will lie lower. The 3/4
shell effect is more pronounced due to higher effective nuclear charge so
more electron repulsion.

At the beginning of the series it is possible to reach the +4 oxidation
state as orbitals aren't as contracted, however only when stabilised with
ligands such as O% and F". f can also be ionized to the +4 oxidation state
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due to the lower IE. For the f7 configuration a +2 oxidation state is most
common due to high I3.

S000  Energy f klmeol™

Fig.3 Lanthanide ionisation energy trends

Actinides have much more variable oxidation states as more covalent
character to electrons less tightly bound and more available for bonding. At
the beginning of the series where there is most covalent character it is pos-
sible to reach the group oxidation states. Uranium can be found in +3, +4,
+5 and +6 oxidation states.

The coordination number of lanthanides is typically 8 or 9. It is rela-
tively high due to the ionic character resulting in non directional bonding.
This also leads to the coordination spheres being poorly defined. Neodym-
ium halides have the stoichiometry NdX; with a coordination number of 9.
Across the series as the radii of the lanthanides contract the coordination
number decreases to 8. Actinides have more defined geometry due to the
higher covalency. Uranium has several halide species including UFg, UBr5
and Uly. Either increasing the oxidation state or using a larger halide results
in a lower coordination number.

The most common oxide of Neodymium is Nd,Os; which has the Nd
%* oxidation state. There are many oxides of uranium due to the larger range
in accessible oxidation states. UO, has +4 oxidation state and the fluorite
structure. This is a cubic close packed (ccp) array of U*" with O% all the
tetrahedral holes.

In aqueous conditions the lanthanides, including Neodymium, exist
as M(H20)¢** ions. The geometry is based on a tricapped trigonal prism.
Uranium in its +6 oxidation state exists as a linear uranyl ion UOZ(H20)22+.
This has a bond order of three; one sigma and two pi bonds. It is common
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to find UOg units with two shorter trans U-O bonds due to the uranyl ion
being present.

2+
| ©0=U=00|
Fig.4 Uranyl ion

Due to the covalent nature Neodymium only forms strong complexes
with chelating anionic ligands, again due to the ionic character. The driving
force for the formation of the complex is the increase in entropy as more
moles of solvent are released. Lanthanides are not able to form complexes
with pi acceptor ligands as the orbitals are not available for back bonding.
The uranyl ion has many known complexes with both neutral and anionic
ligands that occupy equatorial positions relative to the linear structure. An-
other common uranium complex is uranocene. This consists of a U** ion
bonded to 2 CgHg> rings which are in an eclipsed conformation. This com-
pound is paramagnetic.

@

U
<

Fig.5 Uranocene

In UV-vis spectroscopy the f-f transitions on the lanthanides result
in sharp absorption bands because the energy levels are fixed. The absorp-
tion bands are broad as AL=0 so the Laporte selection rule is broken. The
colour of the spectrum is independent of ligand due to the lack of ligand
field stabilisation energy. The early actinides, including Uranium, have
much broader spectra due to the greater covalency leading to more spin
orbit coupling. The magnetic moment of the lanthanides can be calculated
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using the Lande formula. This is not possible for the actinides due to the
splitting of the f orbitals.

In conclusion it is apparent that the late actinides have many simi-
larities with the lanthanides whereas the early actinides are very different.
This is predominantly down to the orbitals and the differing degree of ionic
and covalent character.

CPABHEHUE XUMWU JIAHTAHU 1 AKTUHUL
Huxons Onzpoiin
Vuusepcurer Oxcdopaa
e-mail: nicola.oldroyd@queens.ox.ac.uk

Jlantanuzsl U aktuanIbl MerOT 4f 1 5 onekTpoHHBIE KOH(HUIypall COOTBETCTBEH-
HO. DTO BBI3BIBAET CXOICTBA M PA3IMYMA B UX XUMUYECKUX U (U3MUECKHX CBOMCTBAX. DTOT
0030p KOHLIEHTPHUPYETCs Ha cpaBHeHUH Heoauma (6524f4) u ypana (7525f4)

KittoueBble ciIoBa: JIAaHTaHU/IbI, AKTHHHIBI, HEOAUM, ypaH, f-01ok, cpaBHeHwHe.
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EVIDENCE SUPPORTING THE CLOSURE OF THE IAPETUS
OCEAN
A.Pagu

Department of Earth Sciences, Parks Road, Oxford OX1 3PR, U.K.

The lapetus Ocean was first introduced in 1966 as a wide ocean that layed along the
line of the Appalachians and Caledonides during the Palaeozoic. The theory followed the initial
proposals of seafloor spreading (1966) and it preceded the hypothesis of plate tectonics (1967).
The lapetus ocean is linked to the Caledonian orogeny, as it originally separated the terranes on
either side of the orogenic belt. Throughout the orogeny, several periods of crustal extension
and convergence occured, affecting both sides of the ocean. The final period of continental
collision, that led to the unification of the British Isles, the closure of the lapetus Ocean and the
end of the Caledonian Orogeny did not occur until the Late Silurian - Early Devonian. The
evidence for the opening of the lapetus during the Late Precambrian is based on faunal prov-
ince data, the absence of oceanic sediments before the Ordovician and the Silurian because of
subduction, facies types and evolution (similar to those observed in Mesosoic-Cenozoic moun-
tain belts), ophiolites and palaeomagnetism.

Key words: The lapetus Ocean, Palaeozoic, orogeny.

Faunal provinces are regions inhabited by characteristic associations
of organisms and bounded by barriers preventing the spread and mixing of
the characterizing species. The barriers may be geographical (landmasses or
deep oceans) or climatic. Most animals (trilobites, brachiopods, echino-
derms, molluscs, corals and crustaceans) were not able to cross an ocean,
although there are a few examples of animals found on either side of the
Appalachian-Caledonian orogen during the Early Ordovician.
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The ocean currents flowed parallel to the north american continental
margins, therefore a relatively narrow ocean would have sufficed to prevent
migration and faunal mixing between provinces. (Williams,1969) As ter-
ranes on either side of the Caledonian Orogenic Belt were initially separated
by the lapetus ocean, fossil organisms on the northern and southern sides of
the belt were characterized by different evolutionary trends.

Perhaps one of the most relevant examples of Cambrian faunal prov-
inces is represented by the trilobites population. Two Lower Cambrian
provinces were distinguished: Olenellid (divided into acado-baltic or Atlan-
tic-European and Pacific or American) and Redlichiid (Asia-Australia-
North Africa). (Fig. 1)

The distinctive american and european faunal provinces began to de-
cline during the Mid-Ordovician, were mixed during the Late Ordovician
and became indistinguishable during the Silurian, as the intervening ocean
had closed. Common species of pelagic graptolites appeared in both prov-
inces first, followed by animals with planktonic larval stages, then benthos
and finally freshwater fish.The drastic change in palaeofauna boundaries by
the Late Ordovician was caused by a decline in provinciality and was con-
sistent with the subduction throughout the Mid-Late Ordovician that re-
sulted in the closing of the lapetus ocean and the mixing of previously inde-
pendent fauna.

NW Newfoundland

E New England Nova Scotia ENewfoundland _a55fJ0R

o Atlantic trilobites |
o Atlantic graptolites
® Pacific trilobites

e Pacific graptolites

Fig. 1: The distribution of Atlantic and Pacific trilobite and graptolite fossils (after
Cowie, 1974). The distribution shows a clear pattern which supports the hypothesis of an
ocean separating Avalonia and Laurentia.
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OPHIOLITES

Ophiolites are stratigraphic units ideally comprising the upward se-
quence: serpentinite and peridotite, gabbro, “sheeted” basic dyke zones,
pillow-bearing basic volcanic rocks, chert, pelagic limestone and argillite.
They are widely regarded as being slices of oceanic crust/mantle caught up
within or between continental rocks during subduction or continental colli-
sion and they may mark the suture between two continental plates that col-
lided. Some examples can be found in the Ballantrae Complex (Scotland)
and Newfoundland and are Ordovician in age.

There are four ophiolite complexes in Newfoundland: Bay of Is-
lands, Baie Verte, Netts Cave-Tilt Cove and Hare Bat. Most of the succe-
sions consist of layered plutonic rocks underlain by metamorphosed and
deformed pillow lavas and sediments. The general succesion (up to 10km
thick) is, from top to bottom: mafic pillow lavas with interlayered sediments
(chert and greywacke), meta-volcanic rocks cut by dykes, massive gabbros,
diorites and quartz diorites, banded gabbros, peridotites, garnetiferous am-
phiboles and meta-volcanic green schists. The high-pressure mineralogy is
therefore a compelling indication that these mafic-ultramafic rocks are not
in situ.

At Ballantrae, the body is underlain by a foliated schistose amphibo-
lite and the basal ultramafics contain characteristics of the upper mantle. A
zone of sheeted diabase dykes is overlain by pillow lavas. Overlying the
ophiolite there is an unit containing fragments of schists, chert, volcanic
pillows, gabbro and pyroxenite and serpentinite. Therefore, the ophiolite is
either an oceanic slice tectonically emplaced onto continental crust by ob-
duction or it represents the ocean floor of a small marginal sea, therefore
indicating late subduction. (Church, 1973)

SEDIMENTARY FACIES

Although sediments alone are not a diagnostic of an ocean floor en-
vironment, if the facies are found associated with mafic and ultramafic
rocks of ocean floor type in orogenic belts, they provide good evidence for
the former existence of oceanic crust.

The presence of an ocean basin has a relevant sedimentological ef-
fect: the deposition of sediments from strong tidal currents. The energy of
tides is dissipated as they cross shallow shelves, therefore strong tides are
only likely to be found on shelves adjacent to an open ocean. The presence
of a nearby ocean basin is therefore consistent with the record of tidal shelf
sediments in the Late Precambrian and Cambrian rocks of the north-western
Britain.
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The continous underthrusting of the inner wall of a trench by a de-
scending ocean plate produces a sequence of sediment slices that are diag-
nostic of trench environments. Fan facies overlie abyssal plain sediments
and the age of the slices increases upward. Relevant examples can be found
in the Southern Uplands and the Longford Down Massif, where evidence
suggests that the area was underlain by a NW-dipping subduction zone.

VOLCANISM, PLUTONISM, DEFORMATION AND META-
MORPHISM

The systematic change in chemical composition of the igneous rocks
across the orogenic belts located above them is from tholeiithic rocks (on
the oceanward side) to calc-alkaline and alkaline rocks (on the other site). A
relevant example (Lake District and Wales) shows the existence of a S-
dipping subduction zone during the Ordovician. A similar example was
observed in Newfoundland, with the subducting plate dipping to south-east.

In modern orogenic belts, thrust faults are parallel to the subduction
zone on the inner wall of the trench. The presence of such faults in the
Southern Uplands suggests that a NW-dipping subduction zone layed within
or to the south of the area during the Lower Palaeozoic.

PALAEOMAGNETISM

The palaeomagnetic poles in the Lower Ordovician tend to separate
out into a southern and northern group which indicates that there had been a
crustal separation of approximately 1000km between the Southern High-
lands and the northen Lake District in Lower Ordovician times (Piper,
1978)

Although the palaeomagnetic poles of the localities throughout the
Caledonian Belt are similar, they do not match with those of the North
American rocks.Therefore, the continents must have been separated or there
there must have been a major sinistral (left-handed) movement along a SW-
NE trending line in the northwestern part of the belt during the Devonian,
possibly along the present Great Glen Fault. (Morris, 1976)

In addition, the paleomagnetic data from the northern Appalachians
indicate the presence of at least three major arc systems within the lapetus
ocean in the Early to Middle Ordovician: a peri-Laurentian arc (at about
10°-20°S), the Exploits arc (at about 30°S), and a peri-Avalonian arc (at
about 50°S). (Fig. 2).
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Fig 2. The major arc systems during the Early-Middle Ordovician (A), the Middle-Late Ordovician (B) and the Late Ordovician — Early
Silurian (C) (Mac Niocaill, 1996)
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SEISMIC REFLECTION PROFILING

Deep seismic reflection profiling by BIRPS in the Irish Sea and the
Noth Sea shows shallow high-velocity layers of 1-5km below the present
surface of the Northen Belt of the Southern Uplands. The evidence from
BIRPS lends support to the hypothesis of the subduction of Avalonia by
indicating a reflective surface, inclined to the north at 25-40°, decending
from 10km below the northern England to a depth of 25km below the
Southern Highlands. Although this cannot represent a plate boundary, it is
believed that it is a complex structural zone produced by subduction com-
bined with sinistral strike-slip. Therefore, it may represent a crustal shear
zone produced during plate convergence, thus supporting the view that the
suture dips northwest and that southern Avalonian continental crust extends
beneath the Southern Highlands. (McKerrow, 1989).

The Middle to Late Ordovician marked the continuous convergence
of Baltica and Avalonia with Laurentia. The lapetus ocean had narrowed to
about 3000 km by that time and its final closure was completed during the
Silurian, although strike-slip motion continued during the Devonian in the
northern Appalachians. The collision caused crustal thickening, regional
folding and metamorphism followed by the emplacement of post-orogenic
granites. Although some aspects of the hypothesis are still debated, the for-
mer existence of the lapetus ocean is generally accepted and supported by
faunal provinces, ophiolites, palaecomagnetism, sedimentary facies and
seismic profiling.
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Oxkean Maneryc 6bu1 cHagama OTKpsIT B 1966 Kak MMPOKHIT OKeaH, pacoiarapnics
BJoNb JMHUM Anmnanad u Kanenonun Bo Bpems naneos3os. Teopus onMpanach Ha IEepBOHA-
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YaJbHBINH TIpeAronaraeMslii penbed Mopckoro aHa (1966), u 9T0 ImpenmecTBOBAIO THUIIOTE3E
TeKTOHUKHU IUT (1967). Okean Harneryc cBs3aH C KaJIE[IOHCKMM OPOTI'€HE30M, ITOCKOJIbKY 3TO
MIePBOHAYATEHO OTAEIIIIO IPYIIIHI IIACTOB IO 00€ CTOPOHBI OT FTOPOOOPA30BATEIEHOTO TI0SCA.
IToBcemecTHBIE HECKONBKO IEPHOOB PACIIMPEHUS U CXOAUMOCTH IPH OPOTEHEe3e 3aTPOHYIU
00e CTOpOHBI OKeaHa. 3aKJIIOUUTENIbHbBIN MEepHO/l KOHTUHEHTAIbHOIO CTOJIKHOBEHUS, KOTOPOE
IIPUBENIO K 00BEIHMHEHHIO BpUTaHCKUX OCTPOBOB, 3aKPHITHIO OKeaHa llameTyc M KOHIy Kaie-
JIOHCKOTO OpOTeHe3a, He IPOHCXOANI A0 IO3JHEr0 CHIypHICKOro IMepuoja - paHHEro JIeBOH-
ckoro nepuoza. JlokazaTenbCcTBa CyllecTBOBaHMs okeaHa ManeTyc Bo BpeMs IIO3HEr0 J10KeM-
OpHsI OCHOBAHBI HA JOHHOH (hayHe O3TOH 00JIACTH, OTCYTCTBHU OKEAHCKHX OTJIOXKEHHUH Ieper
OPJIOBHKOM H CHIIYPHHCKHM IIEPHOJOM, THIIOB (panuy U pa3BUTHS (IOZOOHO MOCIENOBATEIb-
HOCTH B ME3030ICKO-KallHO30MCKHX TOPHBIX M0SCaX), HATMYUH O(QUONUTOB H MajeoMarHe-
TU3ME.
KitoueBsie cioBa: okean Maneryc, maneo3oii, oporexes.
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WHAT CAUSED THE NEANDERTHAL EXTINCTION?
M.D. Peaple
University of Oxford,
Oxford, St Edmund Hall, e-mail:mark.peaple@seh.ox.ac.uk

The causes of the Neanderthal extinction have been extensively debated over the past
150 years. Recently the debate has focused upon the two most likely extinction mechanisms:
climatic change and competition with AMH (anatomically modern humans). These mecha-
nisms are not mutually exclusive and thus a combination of factors may have led to the extinc-
tion. An accurate chronology of changes in climate, migration of AMH, the spatial and tem-
poral distribution of Neanderthals is crucial in understanding the cause of extinction.
Key words: Neanderthals, extinction, causes.

1. AMH competition

Models suggesting an extinction triggered by the arrival of AMH in
Europe can be divided into two groups: those which postulate an ecological
explanation and those which invoke historical contingency. Ultimately both
of these models rely upon the fact that the arrival of AMH in Europe pre-
ceded the extinction of Neanderthals and imply a causal link between these
occurrences.

1.1 Ecological exclusion

The exclusion principle is often stated as a classical ecological ex-
planation of the Neanderthal extinction (Banks 2008). This principle states
that no two organisms who share an ecological niche can exist in the same
region without one outcompeting the other and thus forcing it into extinc-
tion (Hardin 1960). The argument is made that AMH and Neanderthals exist
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in the same niche and thus when AMH moved into Neanderthal territory
only the species which was better adapted to its environment could prevail.
Numerous ideas have been put forward suggesting the reasons for this ap-
parent superiority of AMH. One reason is that Neanderthals had developed
a higher metabolic rate as part of their physiological cold adaptation
(Steegmann et al 2002) and thus required a higher calorie diet than AMH.
Experiments conducted upon Japanese Macaques (cold adapted) and Rhesus
monkeys (tropical adapted) found that species which have morphological
adaptations to cold environments have a genetically determined higher met-
abolic rate over a large range of temperatures (Steegmann et al 2002). It is
likely that Neanderthals having developed numerous morphological cold
adaptations also developed this elevated metabolic rate in order to survive
in the cold European climates during glacial excursions (Steegmann et al
2002). This would have placed them at a disadvantage when competing
with AMH as they would require more calories to survive (Steegmann et al
2002). This explanation has been questioned by Weaver et al 2007 who
proposes that the morphological differences between Neanderthals and
AMH can be explained through genetic drift in both populations. Functional
analyses studies suggest that many of the supposed cold climate morpholog-
ical adaptations do not confer an advantage in low temperatures environ-
ments and are unlikely to have been favoured through natural selection
(Franciscus 2003). There is no consensus in the literature regarding the ex-
tent of cold adaptation present in Neanderthals. The studies proposing ge-
netic drift as a factor rely on a quantitative evaluation of measurements tak-
en from both Neanderthal and AMH skeletons whereas literature in support
of cold adaptation places more emphasis on qualitative deductions unsub-
stantiated by data. The functional morphological studies can not rule out
adaptations that leave no impression upon Neanderthal skeletons and as
such genetic studies are required to further investigate potential cold adapta-
tions.

Another proposal concerning AMH superiority is that Neanderthals
were less intelligent than AMH and thus less well able to compete for re-
sources. Although Neanderthals have brains which are relatively the same
size as AMH brains (Pearce 2013), Neanderthals possessed a larger visual
cortex, thus dedicating a greater proportion of their brain to sensory pro-
cessing as opposed to cognition (Pearce 2013). As such Neanderthals may
have been outcompeted through their lack of ability to match humans, either
technologically or in the adaptation of their hunting strategies. This argu-
ment has been challenged recently by the discovery of broadly similar tech-
nologies in both Neanderthal and AMH sites which were around during
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similar timeframes (Villa 2014). This provides evidence that they were both
at a similar technological level and thus Neanderthals were not likely out-
competed based upon their assumed limited technology. The technological
comparison is muddied somewhat through the hypothesis that a cultural
exchange took place between the incoming AMH and the Neanderthals
(Hublin et al 2012). This argument seeks to explain the rapid increase in the
technological level of Neanderthals at around the same time as AMH mi-
grated into Europe (d'Errico et al 1998). This time frame has been ques-
tioned by some authors who state that there is evidence of Neanderthals
developing advanced technologies prior to the arrival of AMH and that
there is no archaeological evidence for an inferiority of Neanderthals (Villa
et al 2014). What most authors agree on is that by the time of the Neander-
thal extinction both humans and Neanderthals shared broadly similar levels
of technology.

Most authors rely upon archaeological evidence of some distinguish-
ing technology in order to peg the relative intelligence of Neanderthals and
AMH (Villa et al 2014). However, even if they both possessed relatively
similar temporal technological levels it is likely that there was a disparity
between the average intelligence of the two groups. Although the image of
Neanderthals as simpler humans propagated in the late 19th to mid 20th
centuries is inaccurate, authors should bear in mind that the archaeological
record is not detailed enough to ascertain cognitive differences of similar
species. Technology may be a useful proxy in determining intelligence over
the long time period of hominid evolution it is too broad a brush when intel-
ligence levels are similar and a cultural exchange may have occurred.

Some authors argue against the exclusion principle from the perspec-
tive that humans and Neanderthals did not occupy the same ecological niche
and thus avoided competition. Stewart 2004 points out that the archaeologi-
cal evidence for an overlap in diet is limited and thus the exclusion principle
does not apply to Neanderthals and AMH. This view is not shared by Villa
et al 2014 in their archaeological review who conclude that there is evi-
dence of aquatic animals and small game birds in Neanderthal sites suggest-
ing a broad and varied diet that was similar to that of AMH, thus suggesting
that AMH and Neanderthals occupied the same ecological niche.

1.2 Assimilation hypothesis

The assimilation hypothesis suggests that Neanderthals did not go
extinct in the traditional sense of the word but were rather absorbed into the
AMH population through interbreeding (Smith et al 2005). Slight differ-
ences in the reproductive rate of Neanderthals and AMH would result in the
assimilation of one population into another (Zubrow 1989). The proposed
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higher reproductive rate of AMH would lead to an increase in their popula-
tion and as a result the number of AMH in Europe eventually came to dom-
inate the relative number of Neanderthals. Interbreeding between the much
larger population of AMH and the smaller Neanderthal population led to the
assimilation of Neanderthals. Analysis of the Neanderthal DNA extracted
from a toe bone (Green et al 2010) suggest that the Neanderthal contribution
to modern humans DNA is around 2% and was likely acquired in the levant
as AMH were migrating out of Africa and into Europe. Modern humans
would likely have a larger proportion of Neanderthal genetic material had
widespread interbreeding taken place. As such interbreeding should be
looked on as a rare event and not something that was occurring with par-
ticular regularity (Sankararaman 2012). Thus it is unlikely that interbreed-
ing in itself would have resulted in the extinction of Neanderthals.

The extinction arguments from historical contingency centre around
viewing Neanderthal and AMH interaction not in terms of two species act-
ing according to a certain set of ecological rules but as primitive human
societies with their own cultures, traditions and superstitions (d’Errico et al
2004) . As such it is likely that an interaction between AMH and Neander-
thals was through the prism of their respective cultural experiences. Situa-
tions where indigenous human populations were massacred for no ecologi-
cal benefit are invoked (Diamond 1992) to explain potential interactions of
AMH and Neanderthals. Although plausible, these genocide scenarios lack
any evidence. Indeed there is limited evidence of any AMH on Neanderthal
violence preserved in the fossil record, with only speculative studies
(Churchill et al 2009) analysing bone fracturing in Neanderthal skeletons
and hypothesising that a only a javelin (a technology assumed to be unique
to AMH) could have caused such an injury.

Conclusion

Neanderthals went extinct in Europe between 41,000 and 39,000
years ago. This age range corresponds to a period of climatic fluctuation as
well as the migration of AMH into Neanderthal territory. As such, both of
these events have been linked to some degree or another to the decline of
the neanderthals. The arrival of AMH into Europe was likely the main cause
of the extinction event. There are many mechanisms by which humans
could have contributed to the extinction ranging from ecological models
based upon resource competition to historical contingency playing a role.
There is little supporting evidence for any of these models although they all
have the potential to cause the extinction. As such, the extinction of nean-
derthals was most probably caused by the impact of AMH on an Neander-
thal population already stressed through climatic change.

224



Bibliography

Banks W E, d'Errico F, Peterson A T, Kageyama M, Sima A, et al
(2008). Neanderthal Extinction by Competitive Exclusion. PLoS ONE
3(12): e3972. d0i:10.1371/journal.pone.0003972

Churchill, S E, Franciscus, R G, McKean-Peraza, H. A, Daniel, J A,
& Warren, B. R. (2009). Shanidar 3 Neandertal rib puncture wound and
paleolithic weaponry. Journal of human evolution, 57(2), 163-178.

d'Errico F, Zilhdo J, Julien M, Baffier D, and Pelegrin J (1998) Ne-
anderthal Acculturation in Western Europe? A Critical Review of the Evi-
dence and Its Interpretation 1. Current Anthropology 39:S1-S44.

d’Errico F and Sanchez-Goifii M F (2004) A Garden of Eden for the
Gibraltar Neandertals? A reply to Finlayson et al. Quaternary Science Re-
views 23: 1210-1216.

YTO BBI3BAJIO NCYE3HOBEHUE HEAHJEPTAJIBIIEB?
Mapxk [Tumn
Yuusepcurer Oxcdoppa,
Oxford, St Edmund Hall, mark.peaple@seh.ox.ac.uk

3a npouutslie 150 €T akTUBHO OOCY)KIAIMCh NMPUYMHBI HEAHJEPTAIBCKOIO UCUE3HO-
BeHus. HeaBHO ne6athl COCPEIOTOUMINCE Ha [BYX HanOo/ee BEPOSITHBIX MEXaHU3Max UCYe3-
HOBCHHS: U3MEHEHHe KimMara u copeBHoBaHue ¢ ACJI (aHaTOMHYECKH COBPEMEHHBIE JIFOJIN).
OTn MexaHH3Mbl HE B3aHMMOHCKIIIOYAIOIINE, U BO3MOXHO, KOMOUHALMs (aKTOPOB MpHBeEa K
HCUe3HOBEeHUI0. TouHas XPOHOJOrUs W3MEHEHHH B kiumate, murpaimu ACJI, npocTpaHcT-
BEHHOE U BPEMEHHOE paclpe/ielleHie HeaHJepTalbleB KpaifHe BaKHO JUIs IOHUMAaHHS TIPUIH-
HbI HCUC3HOBEHHUSL.

KiroueBble cl10Ba: HeaHACPTaJIbIIbl, HCUC3HOBEHHE, IPHYNHBI.

VJIK 553.78

THERMAL AND MINERAL WATERS IN ITALY
G. Piazzese
Polytechnic of Torino,
Department of engeneering of territory, environment and infrastructure

In article data on thermal and mineral waters are provided in Italy.
Keywords: thermal waters, mineral waters, Italy.

Introduction

In this work of synthesis, entitled "Thermal Waters and Mineral Wa-
ter in Italy", we aim was to develop and illustrate a general framework from
the geochemical point of view, the main points of emergence of the main
thermal and mineral springs located in Italy. After indicating the geograph-
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ical region of each source cited in the text, both for its thermal waters and
for the minerals, it has been taken into consideration some water represent-
ing a significant part of all those present on the Italian territory. Once listed
waters examined, for both samples, it has been correlated the chemistry of
each of these with the relative therapeutic properties. In addition to purely
chemical, it was also discussed changes in the rules governing the mineral
water sector in Italy and their recognition by the Italian Ministry of Health,
which over the years have become less restrictive. You have chosen to deal
separately with the two destinations of use of water resources, thermal and
drink.

Thermal Mineral Waters in Italy

In Italy, there are currently 149 sites located throughout the spa
(salus per aquam). Of these, 82 (about 55%) are affiliated to at least one
treatment with the NHS (National Healthy System). Of these, it was exam-
ined a sample of 20 thermal sites, that it was necessary to classify both from
the point of view of the temperature from the point of view of the chemis-
try. In Table 1 shows spa examined, while in Table 2 and Table 3 tables that
define the classification criteria used is based on the temperature at the
source is based on chemistry.

Table 1
Region of Italy — Thermal site
REGION OF ITALY THERMAL SITE
CALABRIA Lamezia Terme (CZ)
Salsomaggiore Terme (PR)
EMILIA ROMAGNA Tabiano Terme (PR)
Castrocaro (Forli — Cesena)
Fiuggi Terme (FR)
LAZIO Castelforte (LT)
Terme di Roma — Bagni di Tivoli (ROMA)
LOMBARDIA Salice Terme (PV)
MARCHE Terme Acquasanta (AP)
Vinadio Terme (CN)
Lurisia (CN)
PIEMONTE Valdieri (CN)

Acqui Terme (AL)

Chianciano Terme (SI)
Saturnia (GR)

TOSCANA San Giuliano (PI)
Montecatini Terme(PT)
TRENTINO ALTO ADIGE Merano (BZ)
VENETO Abano (PD)
VENETO Montegrotto (PD)
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Table 2
Classification of Marotta and Sica (1929)

NAME TEMPERATURE [°C]
COLD WATER T<20
HOT WATER OR THERMAL T>20
HYPOTHERMAL 20<T<30
THERMAL 30<T<40
HYPERTHERMAL T>40

Table 3

Reorder of the sector of the thermal waters “WATER FOR THER-
MAL BATH” in function of the temperature and the chemistry (1929)

Salted
Salted
Salted - Bromao - lodic
Sulfur
Cold waters Sulfur
{Temperature < 20°C) Sulfur =Salted - Bromo - lodic

Bicarbonate - Alkaiine

Bicarbonate - -
Bicarbonate-Alkaline-earth

safted | Saited
alte
[ Salted -sulphate-sodium
Sulfur l Sulfr
Hypothermal waters | Sulfur —Salted - Bromo - lodic
(Temperature between 20 and 30°C)
Bicarbonate - Alkaline
Bicarbonate Bicarbonate - Alkaline - Bromo - lodic
Bicarbonate-Alkaline-earth
Salted
Salted
Saited-Sulphate -Alkaline
Thermal Waters Sulfur
Sulfur
{Temperature between 30 and40°C) Sulfur —Salted — Brama — ladic
Sulphate - Afkaline
Sulphate

Sulphate — Alkaline - earth
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Salted

Salted

Salted-Broma — lodic

Sulfur

[
[
Sulfur }

Sulfur-solted-odi

Hyperthermal Waters

(Temperature >40°C) Bicorbonate-Alkaline

Bicarbonate

Bicarbonate-Sulphote -Alkoline-earth

\ Sulphate-Alkaline

Sulphate ‘

Sulphate - Alkaline - earth

For the determination of the basic chemistry of each individual wa-
ter, it has been adopted the method suggested by Schoeller, which considers
the concentrations expressed in [meq / I] dissolved in water the following
constituents (in ionic form): Ca**, Mg®, Na* , K*, CI', SO,%, NO* and
HCO¥. To clarify the use of this method, is reported in Fig.1 the example of
chemical analysis of a sample among those considered, the values of which

are shown on the diagram of Schoeller.
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FIUGGI

Fig.1 Schoeller Diagram — Fiuggi mineral water
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Water of this type, presenting as a negative ion prevailing bicar-
bonate (HCO*) and as positive ion prevailing calcium (Ca®") is said water
facies bicarbonate - Calcic. In addition to the constituents considered by
Schoeller, | was examined also the content of H,S (hydrogen sulfide), of
dissolved salts (Total Dissolved Solids - TDS) and the presence of radon
gas (water radiative). It was also considered the salt contents as it’s possible
to observe in Tab.4. Taking into account the classifications described above
in Table 2 and Table 3, the study carried out on 20 samples were found the
data contained in the histograms of Figure 2 and Figure 3.

Table 4
Water classification based on the content of dissolved salts
NAME TDS (Total Dissolved Solids) [mg/l]
Minimally Mineralized <50
Low Mineralized 50 + 500
On average mineralized 500 + 1500
Strongly Mineralized > 1500
M Sulfuree M Salsobromoiodiche M Oligominerali M Bicarbonato M Radiative
12 1
10 -
g -
6 -
4 -
,
0

Fig. 2 Chemical Constituents prevailing for thermal waters in exam

From the histogram of Figure 2 shows that 55% of those waters is of
Sulfurous nature, which is also be the most valuable thanks to its therapeu-
tic properties, 25% appears to be of type Salt-Bromine-iodine, 10% Low
mineralized, 10% Bicarbonate, and 5% of radiative (one out of 20). Contra-
ry to what is seen in Fig.2 where there has emerged a clear prevalence of
water Sulfuree, as regards the classification by temperature at the source is a
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much more balanced distribution between the samples examined as can be
observed in Fig.3.

M |potermali
B Omeotermali

W Ipertermali

1

0 -

Fig. 3 Statistic based on the temperature of the thermal waters in exam

Properties of Thermal Waters based on chemistry

In relation to the chemistry, we have proved the following correla-
tions between this and the relative therapeutic properties since it is to use
thermal waters.

Salt - bromine and iodine = A STRONG PRESENCE OF SALTS DISSOLVED
- Inhalation Therapy for respiratory diseases

- Nasal irrigations

- Action-edema (swelling and fluid retention in contrast under the skin)
BICARBONATE = PREVALENCE OF HCO® (bicarbonate)

To use the spa, do not arouse particular interest

RADIATIVE 2 PRESENCE OF RADON GAS

- Allergies and respiratory diseases

MICROINGREDIENTS A FEW MINERALS DISSOLVED

To use the spa, do not arouse particular interest

SULPHUROUS 2 OF H,S

Easily recognizable a classic smell of rotten eggs

The most used and the most valuable

- RESPIRATORY Deseases

- ARTOREUMATIC Deseases

- Dermatologic > exfoliating properties and antimicrobial

- REDUCE BLOOD PRESSURE

- ANTI-INFLAMMATORY ACTION
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Mineral Water in Italy used to drink

Among the numerous mineral waters on the Italian territory, they
were chosen from 13 different water sources located throughout the coun-
try. Similarly to what was done for the water to spa use, it has been carried
out a correlation between the chemistry of each water and the relative thera-
peutic properties. In Table 4 shows water considered among all those rec-
ognized and bottled in Italy.

Table 4
Mineral Water examined among those used to drink

REGION CITY NAME OF MINERAL

WATER
BASILICATA RIONERO in Vulture (PZ) LILIA
PRATELLA (CE) LETE
CAMPANIA FERRARELLE (CE) FERRARELLE
NEPI (VT) NEPI
ALY FIUGGI (FR) FIUGGI
LOMBARDIA CEPINA (SO) LEVISSIMA
BIELLA (BI) LAURETANA
FUSLAONTIS VINADIO (CN) SANT’ANNA
SICILIA MILO (CT) CAVAGRANDE
SCARPERIA (F) PANNA
VOB ULIVETO (PI) ULIVETO
UMERIA GUALDO TADINO (PG) ROCCHETTA
SAN GEMINI (TR) SANGEMINI

Similarly to what was done to the thermal waters, even for the min-
erals they must be explained briefly the classification criteria adopted for
their treatment. For this purpose are the tables on the following pages.

Table 5
Classification of Mineral waters under Dry Residue *
NAME Dry Residue [mg/1]
Oligominerali RF <200
Mediominerali 200 < RF < 1000
Minerali RF > 1000

* The Dry Residue is a parameter used to classify mineral water and drinking water in general.
Usually expressed in [mg / 1], indicates the amount of solid substance which remains perfectly
dried by evaporating in a platinum capsule, a calibrated, a known quantity of water previously
filtered.
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Table 6
Correlation between mineral contents and therapeutic properties of
mineral water

MINIMALLY MINERALIZED The content of mineral salts not more than 50 mg/I. It is particu-
larly suitable for the preparation of infant milk.

LOW MINERALIZED The content of mineral salts is not more than 500 mg/l. Diuretic and
antispasmodic action.

ON AVERAGE MINERALIZATION The content of salts is comprised between 500 and 1500
mg / I. The discreet mineral salt content makes it useful in animal sports, especially in summer
when you need to replace fluids and minerals lost through sweating.

STRONGLY MINERALIZED The content of salts is greater than 1500 mg / I. It is particularly
indicated in states of calcium deficiency and magnesium or other minerals.

Table 7
Mineral water classification based on chemistry and related thera-
peutic effects (D.M. 29/12/2003)

BICARBONATE The content of bicarbonate (HCOy) is higher than 600 mg / I. It possesses
anti-inflammatory action, in the case of bicarbonate - alkaline, facilitation of the digestive
process and antispasmodic for the bicarbonate - calcic.

SULFATE The content of sulfates (SO,?) is greater than 200 mg / |. Effect antispasmodic,
anti-inflammatory, it indicated in digestive diseases and biliary tract: nonspecific chronic gas-
tritis, irritable bowel syndrome, chronic constipation simple, lithiasis liver, biliary dyskinesia
etc.

CALCIC The calcium content (Ca®") is higher than 150 mg / 1. An adult man has approximate-
ly 1000 - 2000 grams of calcium in the body (800-900 women) of which 90% reserve in the
skeleton, the rest within cells and in the extracellular fluid. Recommended amounts in the daily
diet in many countries: 800-900 mg / day. Indicated in the prevention of osteoporosis and
hypertension.

MAGNESIUM The content of magnesium (Mg*") is greater than 50 mg / . Magnesium is the
fourth major ion in the human organism and the second, after the potassium within the cells.
Effect antispasmodic, anti-inflammatory, it indicated in digestive diseases (chronic constipa-
tion) and in magnesium deficiency.

FERRUGINOUS The content of divalent iron (Fe") is greater than 1 mg / I. Indicated in
anemia and iron deficiency.

ACIDULOUS The content of carbon dioxide (CO,) is greater than 250 mg / |. Gastropathies
indicated in chronic nonspecific diseases.

SODIUM The content of sodium (Na*) is greater than 200 mg / |. Indicated in states of specific
weaknesses.

WATER LOW SODIUM The content of sodium (Na +) is less than 20 mg / I. Suitable for
low-sodium diets.

Relatively to the case in question, are shown below the diagrams of
Schoeller of mineral waters considered, in Fig. 4, Fig. 5 and Fig.6 divided
by geographical sector of belonging.
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SCHOELLER DIAGRAM
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Fig.4 Diagram of Schoeller relation to mineral waters of the northern sector

As can be seen from the diagrams in Fig.4, it is waters with hydro-
chemistry facies Bicarbonate - Contains calcium, with the exception of the
Lurisia water, which presents in addition to high levels of Bicarbonates and
Calcium, also a high concentration of alkali (sodium and potassium).
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SCHOELLER DIAGRAM
Central sector of Italy
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Fig.5 Diagram of Schoeller concerning mineral waters of the centre of Italy

As regards instead the graph relative to the sector center, there are
three waters very different. The water appears to be Nepi Bicarbonate - Cal-
cic but subfacies Alkaline - Contains magnesium. The other two of water,
especially the Rocchetta, are distinctly Bicarbonate - Calcic.
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SCHOELLER DIAGRAM
Southern sector of Italy
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Fig.6 Diagram of Schoeller relation to mineral waters of the Southern sector

With regard to the waters Lete and Cavagrande, is observed as the
result Lete be Bicarbonate - Contains calcium, while the Cavagrande chem-
istry has a less common, as Bicarbonate - Alkaline.

From the study carried out on these samples, the chemical composi-
tion was determined as shown by the diagram of Schoeller and also taking
into account the salt content, were obtained the following results:
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SALT BROMO IODIC - STRONG PRESENCE +
OF DISSOLVED SOLIDS

- Inhalation for respiratory diseases
- Nasal irrigation

- Action edema (swelling and fluid retention con- pChemistry
trasts under the skin)

BICARBONATE = PREVALENCE OF HCOs
(Bicarbonate)

To use the spa, any particular interest /
RADIATIVE = PRESENCE OF RADON DIS-
SOLVED

- Allergies and respiratory diseases

LOW MINERAL > FEW MINERALS DIs-
SOLVED

To use the spa, any particular interest

Salt contents

The sample considered the types of mineral water to drink are the
most common being the bicarbonate - calcic and the mineral and slightly
mineralized. In particular, the first result to be fundamental for the intake of
calcium and the subsequent assimilation of this part of the bones; the se-
cond, were as important as attack kidney stones, destroying them.

Details Mineral Water Italian not yet studied

Despite the already numerous mineral water used for beverage offi-
cially recognized in Italy, there are other mineral waters with very special
chemistry never studied. In the present study, we have been reported exam-
ples of two groups of samples of water coming from one area of Bastia -
Mondovi (CN) and the other, from the region of Roero (in Piedmont - CN).
The study found that some of these waters, are basic chemicals potentially
interesting from a therapeutic point of view. For example, in these waters
appears to be no water Bicarbonate - alkaline, chemistry very rare and it
would be therefore appropriate to further study, and chloride - alkaline,
which thanks to chlorides, have potential laxative effects.

The evolution of the rules on mineral waters

The evolution that has occurred in the field of legislation on mineral
waters, was very complex. It started in 1919 with the R.D. 09.28.1919, who
considered mineral waters those which are employed for their therapeutic
properties or special hygiene, both for beverage both for other uses Health.
Subsequently, with the LD. 105/92, are considered mineral waters all water
which, having originated from an aquifer or from an underground reservoir,
originate from one or more natural sources or perforated and which have
particular hygienic characteristics and properties favorable to health. In
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1999, it radically changes the concept of mineral water, in fact, with the LD.
339/1999 states that a State cannnot require that water has healing proper-
ties in order to recognize as mineral water, but this feature can be reduced to
a mere possibility and not an obligation. This Decree is the result of a ruling
by the European Court. This fact means that can coexist mineral water and a
source of both devoid of healthy properties, and with the only difference of
the evaluation of chemical parameters. This is because the regulations to
which you refer are currently, with regard to drinking water if the Legisla-
tive Decree 31/2001, while in relation to mineral waters the Legislative De-
cree 542/92, as amended by the Ministerial Decree 29/12/2003. In conclu-
sion, as you can see, the Italian legislation has gradually softened imposing
fewer restrictions for anyone to report and possibly a mineral water bottle.

TEPMAJIbHBIE U MUHEPAJIbHBIE BO/Ibl B UTAJIMU
Piazzese Giambattista
Polytechnic of Torino,
Department of engeneering of territory, environment and infrastructure
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OLEFINATION IN SYNTHESIS
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University of Oxford
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The data about olefination in synthesis are provided in article.
Key words: olefination, synthesis.

Olefination is a common transformation in total syntheses of natural
compounds of medical and biochemical importance. The reaction chosen to
complete this synthesis is of great significance because it determines
stereoselectivity, regioselectivity and yield of the product. Of course, there
are also other factors to consider when choosing the reaction including pos-
sible unwanted transformation of other functional groups (more mild condi-
tions may be necessary if a molecule is particularly sensitive), extraction
and removal of any byproducts formed, and cost of reagents. In this paper |
will discuss different reactions for olefination and their role in syntheses.

The Wittig reaction is one of the most famous and reliable methods
of olefination. The general reaction scheme is shown.

© Price D., 2015
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alkyl halide phosphonium salt phosphorous ylide (phosphorane) R*R® = alkyl,
aryl, alkynyl, H

The phosphorous lone pair (usually of PPh3 but other phosphorous
compounds may be used) attacks the electrophillic carbon of a desired alkyl
halide, and the formed phosphonium salt is then deprotonated alpha to the
phosphorous by a relatively strong base. This phosphorous ylide undergoes
reaction with a ketone or aldehyde via the Burgi-Dunitz trajectory forming
the desired alkene.

The steroselectivity of this reaction is determined by the transition
state. When non stabilised ylides are used, the transition state minimises
steric interactions to give the lowest activation energy, which leads to Z-
selectivity. This selectivity is further increased by the used of salt free con-
ditions, dipolar aprotic solvents and the use of aldehydes, as these all lower
the energy of this transition state relative to the alternative transition state.
When stabilised ylides are used, E-selectivity is achieved, as dipole interac-
tions are reduced in the corresponding transition state. This selectivity is
increased by using salt conditions, apolar protic solvents and through the
use of ketones over aldehydes.

The Wittig reaction is used in the synthesis of discodermilide, to in
the formation of the key intermediate shown. The use of a non stabilised
ylide (the R groups are alkyl) leads to a Z/E ratio of >49:1. Hunig’s base
was used to trap any HI that was generated preventing decomposition, and
high pressure was used to avoid formation of substantial amounts of side
product. The overall yield was 76%.

PhsP (4 equiv)
i-ProNEt; (0.5 equiv)
B i A b e
benzene-toluene (7:3)

12.8 Kbar, 6d
(70%)

1. NaHMDS, THF
2 TBSO,, .CHO

TBSO\,J\\/J

0
PP
o

SEt Key intermediate en route to
(+)-discodermolide

A variation of the Wittig reaction, called the Schlosser modification,
can be used to give the E isomer from non stabilised phosphorous ylides. By
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using 2 equivalents of a lithium halide, the P-O bond of the formed
oxaphosphetane is cleaved giving diastereomic lithiobetaines which are then
deprotanated and rapidly equilibriate giving the more thermodynamically
stable trans diastereoisomer. This is then protonated to give the pure trans
lithiobetaine by HCI in ether or by an alcohol.

os
ey 1. PhLi ( th) X OLi 1. PhLi / LiX
i o | e
{ p‘R pRY),| 2 HCl
3 aX

3. KOt-Bu

phosphonium salt trans
Iithiobetaine lithiobetaine

R'=aryl; R?=alkyl, H; R®= alkyl, aryl; X = CI, Br, |

There is a refined version of the Wittig reaction called Horner-
Wadsworth Olefination which uses phosphonate carbanions rather than
ylides. This offers several advantages over the standard Wittig reaction. It is
easier and cheaper to prepare the starting materials, as this can be achieved
through the Arbuzov raction. Also, phosphonate carbanions are more
nucleophillic but less basic than ylides, so milder reaction conditions are
used. This reaction also works with hindered ketones, which is not always
the case with Wittig reaction, and the byproduct dialkyl phophates are water
soluble, unlike that produced in the Wittig reaction (Ph3P=0), meaning it is
easier to separate from the product. The Horner-Wadsworth Olefination is
used in the synthesis of (-)-cylindrocyclophane A, to form the C2 symmetric
macrocycic core. 55% of the E,E product was obtained and no Z,Z
diastereomer, so it is very selective. This is interesting because
macrocylization reactions usually require high dilution to avoid polymerisa-
tion but even relatively concentrated solutions (0.02M) did not decrease the
yield.

MeO_ 1 CO,Me
N (E)
MeO.C NaH (4 equiv) N-Bu o~
t ,\ benzene S o
(/ 15-crown-5 (cat.) MeO. -~ OMe PN steps
\) OMe 0.02M = S \
- 559 ~ AR oo
/ v rt., 5h; 55% N~ MeO” X “OMe L OH
\ 7\ ) o~
]@\/’ f/‘—CHO gf\/\‘()\ﬂ{iu HO,\/\‘ 'n-Bu
nBu = ® CH;
/ COy;Me N
OMe (-)-Cylindrocyclophane A
phosphono ester aldehyde (E,E)-macrocycle

Another method for alkene formation is Julia olefination, in which
beta-acyloxysulphones are reductively eliminated to corresponding alkenes.

Classical Julia-Lythgoe olefination: R?e8

e 0
o @ 5 ™ \ R R
Ph., &0 ceM M ) B R
S5 R! MBase P SR _RERPh R“lLK Pho by _Matig)
o o —_— -
o o

g e R1 o« -
oo o o A EOH | ™ g

alkyiphenyl o-metalated p-alkoxy B-acyloxy (E)-Alkene
sulfone alkylphenylsuffone sulfone sulfone

R'=H, alkyl, aryl; RZ, R¥ = H, alkyl, aryl, alkenyl; R* = alkyl, aryl; X = Cl, Br, OCOR



This reaction gives high E selectivity which is determined in the reductive
step by the stability of the vinyl anion formed.

Nl Natig) ‘ ROH HUR. R
Y MeOH a(Hg) ~ N -
i\f T.Ph ]L ( Ph» | l - TL Na(Hg) E o
5,) R . . SET !
@8 R! R! Q 1
\Aom d ONa Na0,SPh R
vmyl sulfone vinyl radicals vinyl anion

(E)-Alkene

There has also recently been developed a ‘one-pot” Julia olefination
in which the alkylphenylsulphone is replaced with benzothiazol-2-yl (BT)
which is reacted with an aldehyde which rearranges with loss of SO2 to
give the E alkene.

Modified (One-pot) Julia olefination: H R2
/ oM >
b"M O: /t Smiles R N
R! 3 S SR rearrangement JL . @L —e
% © % -850, H™OR! s%
M "
Het = benzothiazol-2-yl (BT) B-alkoxysulfone (E)-Alkene metal salt of

benzothiazol-2-ol
R' =H, alkyl, aryl; R? = alkyl, aryl,alkenyl; Het = benzothiazol-2-yl (BT), pyridin-2-yl (PYR), 1-phenyl-1H-tetrazol-5-yl (PT)

A maodification of this is the Julia-Kachienski Olefination which of-
fers very good E-selectivity, which was used for the synthesis of (+)-
ambruticin. This is interesting because you can alter selectivity for E or Z
isomers depending on base or solvent used. When NaHMDS was used in
THF, the Z olefin was predominantly formed (8:1), whereas when LIHMDS
was used in DMF/DMPU, the E olefin was formed with >30:1 selectivity.
This is because in apolar solvents with small counter ions (Li) a chelate
forms leading to a closed transition state. In polar solvents with larger coun-
ter ions (Na) the open transition state is of lower energy.

Me
IS
PTe v,
o = N o
- 1. LIHMDS OH
Me Me  Me Me DMF/DMPU, :
35°Ctort . sOH
90% . - Me
+ EZ>301 i o
_ Ez=301 . o
2. TBAFITHF, r.t. ¢ = (o)
3.Pt, 0, 50 ;(r: COoH
» Y2, Me Me Me
OoTBS H,Olacetone Me

":\\J/ oTBS (+)-Ambruticin

TBDPSO” ™ 07 “CHO
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R @\F/ R3i H R H
. R4 R? R4 R2 acid R4 H
a-silyl carbanion Si(R") Si(R")s (Alkene |
H,0 *
+ — * IR + (RN:Si-0-Si(R)s
ea®
oM OH ) *
o 3 2 acid R H
iy RIS LR R3S \R? \
R?” TR* R* H R* H base 4
carbonyl Si(R") Si(R")3 R:\Ik R*
compound L P-silylalkoxides — L B-hydroxysilanes ! \miene |

if R%= electron-withdrawing ?

R'=alkyl, aryl; R? = alkyl, aryl, CO,R, CN, CONR,, CH=NR, SR, SOR, SO,R, SeR, SiR;, OR, BO;R,; R®,R*=alkyl, aryl, H

base 3 4
Si(R"): , R _R
’ N -(R )35|O
o OH os. RY) )
R? 1.solvent g3 2 H™ "R
.solvent g3, AR 35| Alkeno
2.H,0 R4 H
RéLRE Si(R")
h B-hydroxysilane Sl R")3
g} QOHZ H
oxasiletanide Rt RS
R*U RS . .
acid (H0")  He., ﬁ -H,0, - (R"),;SiOH
E2 iy SH H™ "R
(R3S _~:0H, Alkene

This reaction is used in the enantioselective total synthesis of both
enantiomers of Lancifolol. Interestingly, no other olefination method could
be applied successfully to create the Z alkene. This allowed correlation of
the relationship between absolute configuration and specific rotation
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! MesSICH,CO,EL : \/\
TBSO'/\-T,/ Ny _ (equv) TBSO/‘\{\/ Ny __steps HO oy
\ (Chx),NLi (2 equiv) (- \ M
% THF, -78 to -25 °C 2\_CO,Et N~

82% ZE=937 (-)-(Z)Lancifolol

OJIEOMHMPOBAHME B CUHTE3E
Januons Ipaiic
Vuusepcurer Oxcdopaa
OX1 4JD Merton College, Merton Street

B craThe npuBeieHbI JaHHbIC 10 01€()HUHUPOBAHUIO B CHHTE3E.
KimoueBsle coBa: o1eHHHPOBAHUE, CHHTES.

VJIK 58.006

COBPEMEHHOE COCTOSIHUE PACTUTEJIBHOI'O KOMIIO-
HEHTA 3KOCHUCTEM JJAHAINA®THOI'O 3AKA3HUKA PE-
I'MOHAJIBHOI'O 3HAYEHUS «IIPEAYPAJIBE»

E.JI. Taruna, E.B. Bepeuiaruna, Z.Geraghty, J. Tsuchiya, Jx. Knapk,
®.3cno3uro, 0.A. Kynuk, }0.A. Mansuesa, I'.B. HypmyxameTosa,

B.J1. Ocokuna, Y.Cao, N.D. Susanto
[lepmckuii rocy1apcTBEHHBIN HALIMOHAJIBHBIN UCCIIEN0BATENbCKUM YHU-
Bepcuret, 614990, r. Ilepmsb yn. Bykupesa, 15,

e-mail: kafbop@psu.ru

B crartee mpHBeneHbI Pe3yIbTAaThl HCCICOBAHHS COBPEMEHHOTO COCTOSIHHS PacTH-
TEJIBHOTO KOMIIOHEHTA 9KOCHCTEM JIAHAMA(THOTO 3aKa3HUKa pernoHanbHoro 3HaueHus «lIpe-
JTypaiibey.

KrroueBble ciioBa: OMOMHAMKAIMS, OTHOCUTENBHBIA TOKa3aTellb 3aMeJUICHHON (i1yo-
pecuennuy, [Ipexypanbe, T1eHAPOXPOHOIOTHS.

Beeoenue. buonHnukanus — oOHapyKEHHE U OIPENEIICHUE KOJIO-
TMYECKH 3HAYMMBIX NPUPOJHBIX M AHTPOIOTCHHBIX HArpy30K Ha OCHOBE
peakimii Ha HUX KUBBIX OPTaHU3MOB HEMOCPEICTBEHHO B cpejie uX obuTa-
Hus. [lokasatenn KavyecTBa MPUPOAHOM Cpelbl ONPENeISIFOTCS IIHUPOKHM
Ha0OPOM PKOJIOTHUECKUX MHIUKATOPOB, OCHOBHYIO YaCTh KOTOPBIX COCTaB-
ns10T Omonormyeckue [1].

© Taruna E.JI., Bepemaruna E.B., Geraghty Z., Tsuchiya J., Quinn J., Es-
posito F., Kymuk FO.A., Mansuesa 10.A., Hypmyxamerosa I'.B., Ocokuna
B.[., Cao Y., Susanto N.D., 2015
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CaMbIM 4yBCTBUTEIBHBIM WHIUKATOPOM COCTOSHHSA PAaCTEHHWH SIBIIS-
ercst oTocHHTETHUECKHH ammapar. Kpome Toro, peakuusi pacTUTENBHBIX
OpPraHW3MOB Ha M3MEHEHHE MapaMeTPOB OKPYXKAIOIIEH Cpeibl OLICHUBACTCS
10 BEeITMYMHE IPUPOCTa APEBECHHHI [ 3, 4].

B xozme aHTpomoreHHOW TpaHCHOPMAIUHN MPUPOTHON Cpensl M3Me-
HSIOTCSL BCE KOMITIOHEHTHI 9KOCHUCTEMBI, IIPUYEM 3TH M3MEHEHUS NMPOXOIAT
Ha BCEX YPOBHSAX OpPraHU3allUH, OT MOJEKYJISPHOTO 10 OHOTeOLEeHOTHYE-
ckoro. [IpeoOpa3oBaHKe HKOCUCTEM BBI3BIBACTCS COBOKYITHOCTBIO SKOJIOTH-
YeCKUX M OMOTCOXMMHYECKHX IPOLIECCOB, CBSI3aHHBIX C JESATEIBHOCTHIO
JIIOeH, HalpaBJICHHOM Ha IepeMelleHue, M3BJICYEHUE U3 OKpy’Karomen
Cpezbl, KOHIEHTPAINIO ¥ EPErpyNIPOBKY MUHEPAIBHBIX U OPraHUYECKHX
COCAMHEHUI, CONMPOBOXKIACTCSI M3MEHEHHWEM IIPUPOAHBIX KOMIIOHEHTOB,
MIPUBOIMT K HAPYLICHUIO MeTabonmm3Ma, (GyHKIIMOHUPOBAHUS U CTPYKTYPBI
HCXOIHBIX YKOCHCTEM, BIUIOTH JI0 MEPEX0/ia UX B PE3yIbTaTe CMEH COCTOS-
Huil (¢a3) u3 psaga ONOTeHHBIX B a0MOTeHHEBIE [2].

Lens: wmccnenoBaHWE COBPEMEHHOTO COCTOSIHUSI PAaCTHTEIBHOTO
KOMITOHEHTa 3KOCHCTEM JIAHANIA(THOTO 3aKa3HUKA PETHOHAIBHOTO 3HAYe-
nust «[Ipexypanbey.

JUis mocTHKEHUs MOCTAaBICHHOMN LeNU pellaiich Cleaylolue 3aaa-
YH:

1. CyrouHoe H3MepeHHEe AMHAMHUKH OTHOCHUTEIBHOIO IOKa3aTems
sameyicHHON QuryopectieHnmu (OII3®) i OlEHKH COBPEMEHHOIO CO-
CTOSIHUS PaCTUTEIEHOTO KOMIIOHEHTA IKOCHUCTEM JIaHIA(GTHOTO 3aKa3HUKA
perroHaibpHOTO 3HaueHus «[Ipemypanbey;

2. IIpoBeneHne AEHIPOXPOHOIOTHIECKUX HCCIIEIOBAHUN B pa3iiny-
HBIX JKOCHCTEMaXx JIaHTIA(QTHOIO 3aKa3HWKA PETHOHAJIBHOTO 3HAYCHUS
«[Ipenypambe».

Cpenn necooOpa3yromux BUA0B Hanboliee IMUPOKO PACIPOCTPaHEH-
HBIM MHJUKATOPOM SIBIISIIOTCSI XBOMHBIE, B YACTHOCTH COCHA OOBIKHOBEHHAS
(Pinus sylvestris L.). CocHa 0GBIKHOBEHHAS OTIHYAETCS BBICOKOH UyBCTBHU-
TEJILHOCTBIO K MOBBIIICEHHBIM KOHIICHTPAIMSAM TOKCUUECKHX BEILECTB B OK-
pyxatomeit cpeze [1].

Mamepuan u memoouxa uccinedosanus. ViccnenoBanue aHTpOIO-
TeHHOW TpaHC(OPMAIMN PACTUTEIHHOTO KOMIIOHEHTa IPUPOJHOW Cpeabl
mpoBeaeHo 4-6 aprycra 2015 Ha Teppuropmm NaHAIIA(GTHOTO 3aKa3HUKA
pernoHanbHOrO 3HaueHus «llpexypanbe». VicenenoBaHus npoBeneHsl yda-
CTHUKaMH MEXIyHapOIHOH JIETHEH MIKobl «I e0dKoIornueckue mpooieMal
[Ipuypanbs».

HUccrenoBanust npoBeneHbl B 4 OuoTtomnax: 1. 3apacTaromiuii pa3Ho-
TPaBHBIN JIyT ¢ MOAPOCTOM COCHBI oObIKHOBeHHOW (Pinus sylvestris L.) u
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emu cubupckoii (Picea obovata Ledeb.), 2. eqbHUK KHCIMYHIK HA CKIIOHE
BOCTOYHOM DOKCHO3HIMH, 3. COCHAK 3€JICHOMOIIHBIM Ha CKJIOHE IOTO-
3armaJHOM SKCIO3NINH, 4. COCHSIK TPaBSHOW HA CKIOHE FOJKHOW HKCIO3UIINU
(puc.1).

Bk MacTee

oot g

Puc. 1 PacnoJioxkenne 06ciieJ0BaHHBIX 0HOTOIOB HA TEPPUTOPUH JTAHIIIA(THOIO 3aKa3-

HUKA PErHOHAJIBHOI0 3HAYCHU S «l'lpezlypam,e»

Hus cyrounoro uamepenus auHaMukd OI13® xBow COCHBI OOBIKHO-
BeHHOi B Ouororne Nel npumensuicst hayopumerp «®Doron-10». duszuoino-
TMYECKOE COCTOSHHME PACTUTEIBHOCTH OLEHUBAJIOCH MO (IIyOpecLECHIUH
XJIopodusia XBOM COCHbI OOBIKHOBEHHOMW cOracHo «MeToanke perucrpa-
LUK 3aMeUICHHON (iIyopecleHuy XIopouiia Ipu OMOMHIUKAILMK 3a-
IpA3HEHUs BO3AYIIHOM cpeisl Ha XBOMHBIX» [5]. JlaHHas MeToauKa coaep-
KHUT TOAPOOHBIE YKa3aHUs MO OTOOpPY, MOATOTOBKE M aHAJIHM3y XBOM Ha
¢daryopumerpe «Poton-10».

B 6uoronaxNeNe2-4 mpoBeneH 0TOOp KEPHOB CTBOJIOB JIEPEBBLEB C
NIPUMEHEHNEM JIECOTAKCAlMOHHOTO 00OpYyJOBaHMS (JIEHIPOMETpa, BHICO-
TOMepa, MEpHBIX BHJIOK, BO3pAacTHBIX OypaBoB). Ha xakmo#t nmpoOHOi 1u1o-
a1 U3MEPEHBI BHICOTA U JUaMETp 25 AepeBbEeB OJHOTO BHJA U MPOBEAEH
0oTOOp 25 KEepHOB.
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PesynbTaThl 1 X 00CyXICHHE.

SIBneHne 3aMenNIeHHON (IIyOpeCHEeHINH COCTOUT B TOM, YTO IMOCIIE
CBETOBOTO BO30YXKICHUS B (POTOCHHTEIMPYIOMIMX KIETKAaX HAOIIOIaeTcs
cnaboe, MINTETHHO 3aTyXalollee CBEYEHHE, HMCITyCKaeMoe XJIOpO(WIIOM
[5]. D10 cBeueHHE BO3HMKAET yXKe TOCHE MMpeKpalieHus opicTpoit diayopec-
LEHIUH 33 CUET SHEPIHH, BBIACTIEMOMN B X0/JI€ TEMHOBBIX PEAKIIUH MEpBUI-
HBIX (POTONPOTYKTOB (POTOCHHTE3A B PEAKIIMOHHBIX LIEHTpax [5].

B paboTte ucnoiap30BaH METOJ pETUCTPALlMM OTHOCHTENIBHOTO MOKa-
3artenst 3aMeaieHHol ¢uyopecuenuun (OI13®) ¢ momoisio ¢ayopumerpa
«DoToH-10». [IpyHIMI perucTpanyy MoKa3ares 3aKI04aeTcs B TOM, YTO
N3MEpEeHNE CBEUCHHUS] KaXI0ro o0pasua MPOBOANTCS JJIs ABYX 3apaHee yc-
TAQHOBJICHHBIX CBETOBBIX M BPEMEHHBIX PEXHUMOB, YCIOBHO 0003HAaYEHHBIX
KaK «PEXHM BBICOKOTO CBETa» M «PEXHUM HU3KOTO cBeTay [S].

Ha ¢myopecnennuro xnopoduiuia HanpsIMyIo BIUSIOT aOHOTHYECKHE
(dakTopsl BHemHeH cpensl. VccnemoBanus mpoBonmmnchk 4 aprycra 2015r.
B cooTBeTcTBHU ¢ apaMeTpaMH OKPYKaroIIEeH cpelsl, U3MEPEHHBIMH yda-
CTHUKaMH MEKAYHAPOIHOH JIETHEH IIKONbI «I e03KoI0rnuecKue mpooIeMal
[Mpuypanbs» ¢ MpUMEHEHHEM IEPEIBIDKHON 1abopaTopuy IKOJIOTNIECKON
JUAarHOCTHKH, MUHHMaJbHas TeMmIieparypa Bo3ayxa +12,53 °C nHabmoaa-
nack B 15:40. [IpumepHO B 9TO k€ BpeMsi OTMEUEHa MaKCUMallbHasl BIakK-
HOCTbh Bo3ayxa - 92,52 %. B aueBnbie u HouHble Yackl (11.00, 17.00, 22.00)
OTMEYAIUCh JIMBHEBBIC JOXIM, MaKCUMalbHOE KOJWYECTBO OCaIKOB
2,28mM otMeueHo B 15:40 u 18.00.

I'paduk cyrounoro mmenenus OI13® Ha uccnemryeMoit TeppUTOpUU
pE/ICTABIICH Ha PUC.2.
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Puc.2 Cyrounoe nzmenenne OII3® B 6morome Nel
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U3 rpaduka BUAHO, YTO MOTOJHBIE YCIOBHS CYILECTBEHHO MOBIHSIIH
Ha xox OII3®d. Habmrogarorcs moseimenns 3Hadennii B 13.00, 18.00, 22.00
Yaca, YTO NPUMEPHO COOTBETCTBYET BPEMEHHU MPOXOXKIeHU noxien. Kpo-
Me TOTO, CHIDKEHHE TeMIepaTypsl Bo3ayxa B 15:40 moBmekio 3a coboit u
cHIkeHne 3HaueHuit OI130.

B 6moTomnax 2-4 mpoBeneH 0TOOp KEPHOB CTBOJIOB JIEPEBBEB C IIPH-
MEHEHHEM JIECOTAKCAlMOHHOTO 000pyA0BaHUs (IEHIPOMETP, BEICOTOMEDA,
MEpHBIX BHJIOK, BO3pacTHBIX OypaBoB). Ha kaxzioit npoOHOI ruromany u3-
MEpEHbI BEICOTA M AUaMeTp 25 IepeBbeB OJHOIO BH/A U MPOBEIEH 0TO0p 25
KepHOB. CBOZIHBIC JJaHHBIE O TAKCAI[MOHHBIX XapaKTEPUCTHUKAX JIPEBOCTOS
NpOOHBIX IJIOIIA/AEH TPUBE/ICHBI B Ta0IHUIIE.

Tabmuua 1
TaKCaHI/IOHHBIe XapPAKTCPUCTHUKU APCBOCTOS
Ne 6uotomna Cpennuit Cpenusist Cpenuuit
BO3pAcT, JeT BBICOTA JTHaMeTp

JiepeBa, M CTBOJIA, CM
2. EJIbHUK KUCIIMYHMK HA CKJIOHE BOC- 65 22,0 28
TOYHOM IKCIOZULI (45-92)
3. COCHSIK 3€JIEHOMOIIHBIN Ha CKJIOHE 123 22,5 36
JOro-3ama{HoMN SKCIIO3ULIUU (77-150)
4. CocHSIK TpaBsSHON Ha CKJIOHE FOXKHOM 99 22,4 36
JKCIIO3UIUH (69-121)

MaxkcuManbHbII cpeaHnit BO3pacT AepeBneB - 123 roga, oTMeyeH Ha
mwromaake Ne3 B COCHSIKE 3€JIEHOMOIIHOM Ha CKJIOHE I0ro-3amajHoi dKCII0-
3ULMHU. 3/1€Ch BO3PACT JIepeBbeB u3MeHscs ot 77 1o 150 ner. 3aBUCUMOCTh
MEX]Ty THaMeTPOM BBICOTOH M BO3PacTOM JIEPEBbEB MPEAOCTABIICHA Ha PIC.
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Pine 05.08.2015
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Puc.3 3aBucuMocTh MKy BbICOTOI, AMAMETPOM U BO3PACTOM /JepeBbeB B OnoTomne Ned

B cocHsike TpaBsSHOM Ha CKJIOHE FO’KHOM SKCIIO3MLIMU CPEIHUHN BO3-
pact nepeBbeB — 99 neT, Bo3pacT aepeBbeB u3MeHseTcs oT 69 no 121 roga.
3aBUCUMOCTb MEXY JAUAMETPOM BBICOTOM M BO3PACTOM JIEPEBLEB MPENOC-
TaBJICHA Ha PHC.
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Pine 06.08.2015
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Puc.4 3aBucuMocTh MeK1y BbICOTOI, AMAMETPOM U BO3PACTOM /JepeBbeB B GuoTome Ne3

MuHHMANEHBIA BO3pacT OTMEUCH B CFHUKE KUCIMYHAKE Ha CKIIOHE
BOCTOYHOM 3KCIO3ULMU — 65 JIeT, BO3pacT IEepeBbEB U3MeHseTcs oT 45 10
92 ner. 3acUMOCTh MEXIY IOUAMETPOM BBICOTOM M BO3PACTOM [EPEBHLEB
MIpeOCTaBIICHA HA PHUC.

Bb1600b1. Y CTaHOBIICHO, YTO (DIIFOOPECIICHIINS 3aBUCHT OT METEOPO-
JIOTHYECKUX (PAKTOPOB, TAKUX KaK TEMIIEpaTypa BO3IyXa, BIaKHOCTh, Ha-
JIU4re 0caskoB. Bo BpeMs MpOBE/IeHUS HCCIEA0BaHNN BhIMala 3HAYUTEb-
HO€ KOJIMYECTBO OCAJKOB, YTO TOBIHUSUIO Ha pe3ynbTaThl. CieoBaTenbHO,
JUTS TIOTy9eHMsI 60Jiee TOUHBIX JaHHBIX HEOOXOAMMO MIPUHATH BO BHUMAaHUE
Bce (DaKTOPBI OKPYKAIOIIEH CPeJbl, KOTOPhIE YIIOMSHYTHI BBIIIIE.
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Fir 04.08.2015
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Puc.5 3apucuMocTs Mexay BbICOTOI, AMAMETPOM U BO3PACTOM /JepeBbeB B OnoTome Ne2

[Ipu 06paboTke KEPHOB CTBOJIOB JIEPEBHEB XBOWHBIX IePEBHEB (CO-
CHBI U €JI1) B TpeX OMOTOMAX, BBISIBIICH CPEIHUI BO3PACT ICPEBHEB:

2. ENbHUK KUCIMYHUK Ha CKJIIOHE BOCTOYHOM DKCIIO3HUIMH — 65 JIeT
(Bo3pact uzmensiercs ot 45 10 92 ner);

3. CocCHSIK 3eJI€HOMOIIHBIA Ha CKJIOHE IOro-3aIaJHONW SKCIIO3UIUH —
123 roga (Bo3pact usMensiercs ot 77 mo 150 mer);

4. CocHSIK TpaBsTHOI Ha CKJIOHE FOXHOH SKcrmo3unud - 99 ner (Bo3-
pact u3mensiercs ot 69 no 121 roxa).
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BO31yLIHOM cpenbl Ha xBoiHbIX / FO.C. I'puropses, JI.H. Anapees // Ecte-
CTBEHHbIE HayKu. AcTpaxanb, 2012. Ne 2 (39). C. 36-39.

CURRENT STATE OF A VEGETATION COMPONENT OF ECOSYSTEMS OF
THE PROTECTED LANDSCAPE OF REGIONAL VALUE “PREDURALYE”
E.Gatina, E.Vereschagina, Zoe Geraghty, Junjo Tsuchiya, Jack Clarke, Francesco Es-
posito, Y.Kulik, Y.Maltceva, G.Nurmuchametova, V.Osokina, Yijing Cao,
Nicolas Dion Susanto

Results of research of a current state of a vegetation component of ecosystems of the
protected landscape of regional value “Preduralye” are given in article.

Key words: bioindication, relative indicator of the slowed-down fluorescence,
Preduralye, dendrochronology.
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OIPEAEJIEHUE NPOAYKTUBHOCTH HEKOTOPBIX AI'O /I-
HbIX KYCTAPHHUYKOB U BBISIBJJEHUE OCOBEHHOCTEHA
@®EHOJIOI'MYECKOI'O PABBUTHUA PACTUTEJIBHBIX COOB-
HJECTB B 3AHOBEI[HI/IKE «BACEFI/I»

H P. Jleyunna®, G. Kildisiute %, J.Quinn %, Z. Geraghty J. Tsuchlya
epmckuii rocymapcTBeH b HaHI/IOHaJ'H)HBII/I HCCIIeIOBATEIBCKUH YHH-
Bepcutet, 614990, r. [lepms, yi. bykupesa, 15,
e-mail: Ieushina.natasha@vandex.ru
orpy «"ocynapcTBeHHbIH 3anoBeaHUK «bacerny
618276, [lepmckuii kpaii, . ['pemsiaunck, yiu. Jleanna, 100
Yuusepcurer Oxcdopn, Benukodpuranus
University Offices, Wellington Square, Oxford, Oxfordshire,
England, OX1 2JD
3Toxwmiickuit CToTM4HBIN Y HUBEpcUTET, SInoHNS
1-1 Minami-Osawa, Hachioji-shi, Tokyo, Japan 192-0397
Hayunwuii pyxogooumens — dokmop 6uonoeuveckux nayk JIL.B. Hosocenosa

B coobmenun paccMaTpHBalOTCs HEKOTOPBIE Pe3yNbTaThl (PeHONOIMYECKOr0 MOHHTO-
puHra B 3anoBenHuke «bacerm» B 2015 r.: NpOAyKTHBHOCTh YEPHUKH M OPYCHUKH M OCOOCH-
HOCTH ()EHOJIOTUYECKOTO Pa3BUTHS PACTUTENBHBIX COOOIIECTB, BHIIOMHEHHBIC NPH YJaCTHU
ctynentoB 3 Okcgoprackoro 1 TOKHHCKOTO YHUBEPCHTETOB.

KnroueBble cioBa: (peHONOrHYECKUT MOHUTOPHHT; KOMIUIEKCHBIH (DEHONOTMYECKHHA
TI0Ka3aTeNb Pa3BUTHS PACTHTENBHOTO COOOIIECTBA; MPOLYKTHBHOCT.
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deHonornueckne HabmoAeHUs B 3anoBenHuKe «bacerm» BemyTcs ¢
MOMEHTa ero oopazoBanus B 1982 r.

Topnsenii naaamadrt «baceroB» xapakTepu3yeTcsl HaATMIAEM BBICOT-
HBIX IOSICOB, YTO HAKJIAAbIBAET OTIEYATOK Ha pa3BUTHE pacTeHHi. «bace-
I'M» B II€JIOM HE 3aTPOHYTHI YEJIOBEUECKON JeATEILHOCTHIO, 33 UCKIIIOUCHH-
€M OTAENBHBIX Y4acTKOB. OIHNM M3 TaKMX y4acTKOB SIBIISICTCS PallOH 3KO-
JormaecKor Tporsl, Bexymeil k CeBepHomy Bacery, ckBo3p TaekHYIO map-
My, KpHBOJIeChsl U TyHIpy. Ha 3T0ii Tpomne, npoTsbkeHHOCThIO 1,5 KM, Obl1a
BO3MOXXHOCTh CPaBHHUTEJILHOTO aHaIN3a (PEHOJIOTUYECKOTO COCTOSIHUS Pas-
HBIX TI0 COCTaBY PAacCTHUTEIBHBIX COOOIIECTB HA MpuMepe 12 BUIOB COCyAH-
cThIX pacteHuil. [lepBoHayanbHO OBUIM ONpE/ENIeHbl BEreTaTHBHAS U FeHe-
paruBHas deHonoruueckas dasa (mo beiineman W.H. [1]). Janee atu dazbr
OBLTH TIEpEeBEICHBI B KOJIMUECTBEHHBIH MoKa3arens 1o meroauke E.1O. Te-
peHTbeBOM [2] /A aHamM3a AAHHBIX (OMPEAESUIUCh COOTBETCTBYIOIIMMN
(haze KONMYECTBEHHBII MMOKa3aTeslb U KOMIUIEKCHBIH (DEHOJIIOTHYECKUH T10-
Ka3aTelb Pa3BUTHA COOOIIECTBA).

CobGpannas nH(pOPMAIHSA ABIIETCA MPOJOIDKEHNEM (DEHOIIOTHYECKO-
IO MOHMTOPHHIA PacTUTENbHBIX coobIIiecTB 3anoBenHuka «bacerm». Jon-
TOCPOYHbIE HAaOOPBI JAHHBIX MOTYT 3KCTPANOINPOBATHCS I ITOCTPOCHUS
MoOJIeTIel pa3BUTHS COOOIIECTB 1 CO3AaHMA (PEHOTOTHIECKUX KapT.

SronHble KYyCTapHUYKH B M300MIMU PACTYT OJIM3 TOPHBIX BEPLIMH
Baceros. OHM — Ba)XHBIII HCTOYHHMK KOPMa JIJIS MITHI] U )KUBOTHBIX 3aM0OBE]I-
HHKa, TTO3TOMY IPOJYKTUBHOCTH STOJHUKOB SIBJISIETCSI Ba)KHBIM IOKa3aTe-
JIeM JUIS BBISIBIICHHS] 3aKOHOMEPHOCTEI YHCIIEHHOCTH U TUIOTHOCTH MUTAI0-
LIMXCSl UIMU JKUBOTHBIX.

OT10op mpobd mpoBOAMIN MyTeM cOopa BceX SAron (BKIOYAs CyXue,
THUJIBIE, He3penble U omapinue) ¢ mromaan 50 cm x 50 cMm B 1ByX GHoreo-
1IeHo3ax (B TOpHOH TyHape Ha miato CeepHoro bacera u B Taiire y moj-
HOXBsl bacexkar). B xaxgoM ¢uroreHose OBLIO CHENaHO MecTh Mpod ¢
Vaccinium myrtillus L., a na CeBeprom bacere TOMOMHUTENHHO €IIe HIECTh
mpo6 ¢ Vaccinium vitis-idaea L. Bosiee BBICOKO# MPOMYKTHBHOCTH SITOIHHU-
KOB okazanach B TyHipe CeBepHoro bacera. B mecmom maccue bacexar
BCE JINCThSI YEPHHUKH OBIIM MOPAXEHHBIMH — ¢ OypbIMu nsiTHaMH. Kpome
toro, Ha CeBepHoMm bacere yposkaiinocts Vaccinium myrtillus npesbicuia
yposkaitHocTh Vaccinium. vitis-idaea, kak 1Mo KOJMYECTBY A0, Tak U IO
obueld Macce sroa B mpobax. Vaccinium vitis-idaea ciyxuT BaxkHO# KOp-
MOBO# 0a30i 7151 MeJBEICH, KOTOPhIE CheAal0T OOJIBINOE KOJTHMUECTBO ITHX
A0, 3aracasi He00X0IMMOE JIJIsl 3MMOBKH KOJIMYECTBO KUPOB.
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PesynbraThl 0T0Opa MpoO YpOXKAHHOCTH, MPOEKTHBHOE MOKPHITHE
(ITIT) y4yeTHOTO BHMIAa M CIHCOK PAacTEHH B Mpeaeiax mpoOd, MPUBEICHBI
HIDKE B TaOJInIIE.

Tab6muma
VYpoxxallHOCTh ATOAHBIX KYCTapHUUYKOB B 3anoBegHuke «bacern»
Xapakrepu- Ne mpo6st
CTHKa TPOOEI
¢ Vaccinium
vitis-idaea, 1 2 3 4 5 6
CesepHBIii
Bacer
1 2 3 4 5 6 7
KonnyectBo
ArOJ B IIPO- 118 5 86 21 151 0
Oe, IIT.
Maccasron | 1993 | 038 | 767 | 118 | 12,55 0
B mpo0e, T
e 90 100 | 100 90 100
[IIT yueTrHoO-
ro puta b 60 20 60 50 60 30
npeaeinax
po0OE1, %
Ypoxaii-
HOCTb Aroa-
HUKa, ¢ yue- | 68,20 7,60 51,13 9,44 83,67 0
towm I1I1,
/M
o Va\cl(i:t'ig[umVac_ci_nium o
Vacgi_niumvasti:t'ir;'_um idaea, V. id;:et:_v Vagft'ig'_umVaC(_:i_nium
id;:et:_v idaea, T¥;ﬂ23§ myrtillus, | idaea, V. id;gzlf_v
. [Deschamp : Sorbus [myrtillus, e
Cocras pac- | myrtillus, sia borealis, aucuparialDescham myrtillus,
tutespHOro [Deschamp flexuosa Deschamp (6cx0pabl) sia pDeschamp
cooOIecTBa sia - sia ' sia
B npezenax | flexuosa, P|§1USFSZIU flexuosa, Desggamp ggfilé%i;,% flexuosa,
mpoGet | Linnaea | iy S0Ndago | oy ocn Nirgaurea,Picranum
borealis, m sp., MIrgaurea, rentalis| Linnaea SP-,
Pleuroziu Cladonia Pleuroziu europaea,| borealis Pleuroziu
m sp. m sp., : e | msp.
sp. Cetraria chganum Mnium sp.
islandica P
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[Iponomkenne TaOIUIBI

1 2 3 4 5 6 | 7
Xapakre- Ne mpo651
pucTHKa
poOEI C
Vaccinium
myrtillus, 1 2 3 4 5 6
CeBepHbIi
bacer
Komuuect-
BO STOJ B 11 12 64 13 185 36
npo0e, mT.
Maccaaron| 5 49 354 | 2592 | 443 56,69 | 12,00
B 1pode, T
Obmee ML g5 45 80 70 90 70
[T yuer-
HOTO BUAA | o5 20 40 20 65 15
B IIipeaciax
po6sl, %
Ypoxaii-
HOCTb
sromuuka, ¢| 55,84 70,80 259,20 88,60 348,86 | 320,00
Yy4ETOM
TII1, /m?
Vacciniu Vacciniu VacrcT:]mlu
Vacciniu vaceini m : .
m acciniu myrtillus m myrtillus, | Vacciniu
myrtillus, | M|, vitis- | MYrtillus, | V. vitis- | m
vacciniu myrtillus, idaea V.vitis- | idaea, |myrtillus,
Cocrap | | Nic | Ve vitis- o pon | idaea, | Descham | V. vitis-
pactutenb- | oo oo idaea, psia Descham| psia idaea,
HOT'O CO- Descha'm Descham flexuosa psia | flexuosa, | Descham
oOmiecTsa B psia psia Dicranu’ flexuosa, | Solidago psia
PEACNAX | goviiocn flexuosa, m sp Dicranu | virgaure | flexuosa,
poObI Dicranu Cladonia Cetraria | .M SP- a, Pleurozi
m sp sp., islandica Cladonia | Polygonu | um sp,
Pleuré’zi Dicranu Msp., I_m Dicranu
m sp. - ycena | alpinum, | m sp.
um sp. Ga!se;)rma sp. Dicranu
' m sp.
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OxoHYaHHE TaOIHUIBI

Xapakrepu- No ipo6bI
CTHKa MPOOEI C
Vaccinium
myrtillus, Ba- 1 2 3 4 5 6
cexKara
KonuuectBo
STOA B TIPO0eE, 19 18 18 28 6 3
IIT.
Maccasrons | 475 | 336 | 154 | 15 | 442 | 053
mpobe, T
O6mee ITI1, % | 100 100 60 100 80 100
IIIT yueTHOTO
BUJA B TIpejie- 90 40 30 70 60 75
nax npoOsl, %o
VYpoxkaitHOCTb
ATOMMKS, =1 20,98 | 33,60 | 20,53 | 886 | 29,47 | 283
yuerom I1I1,
/M
Vaccinium
VacciniumVaccinium myrtillus, [VacciniumVaccinium
CoCTAB PACTH- Vacci_nium meriIIu_s, myrtillu_s, V. vitis- myrtillu_s, myrt_illus
Tem)HOfo o |Myrtillus, | Pleuroziu | Trientalis|  idaea |Pleuroziu| Mnium
obIecTBa B Pleuroziu| msp., |europaea,| Mnium | msp, p.,
msp., |Dicranum|Pleuroziu| sp., |Dicranum|Pleuroziu
npeﬂegaxnpo' Dicranum|  sp., msp., |Pleuroziu| sp., msp.,
M sp. | Cladonia |Dicranum| msp., |Cladonia Dicranum
sp. sp. |Dicranum| sp. sp.
sp.

B pesynbpraTe yueToB BBLICHHIIOCH, YTO ypoxkaitHocTh Vaccinium
vitis-idaea cocraBuia 36,67 r/M%, 10 CpPAaBHEHHIO CO CPEIHUMH MHOTOJIET-
uuMu JanaeiMu 148,04 /M2 ypoxkaiinocte Vaccinium myrtillus na Ceep-
HOoM Bacere — 190,55 r/mM?, mpu cpeIHEMHOTOIETHHX NaHHBIX 537,32 /M7
ypoxkaiinocte Vaccinium myrtillus wa Bacexxarax — 19,38 r/m2, npu cpen-
HEMHOT'OJIETHHX JaHHBIX 136,96 1/M2. Takum oOpazom, 2015 r. xapakrepu-
3yeTcs AOBOJBHO CKYJHOH KOPMOBOHM 0a30 sl KMBOTHBIX M IPUIMHOMN
CTOJb HU3KOW YpO)KafHOCTH SIBISIOTCS KpaifHe HeOlarompusATHHIE KIMMa-
THUYECKHE YCJIOBHS TOJa.

Bbubnuozpagpuueckuit cnucox
1. beudeman U.H. Meronuka u3ydeHus (EHOJIOTMH pPAcTCHUH MU
pacturensHbIX coobmectB. HoBocnbupck: Hayka, 1974. 154 c.
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DETERMINATION OF EFFICIENCY OF SOME BERRY LOW SHRUBS AND
DETECTION OF FEATURES OF PHENOLOGICAL DEVELOPMENT OF VEGETABLE
COMMUNITIES OF BASEGI NATURE RESERVE
N. R. Leushina®? Gerda Kildisiule®, Jake Quinn®, Zoe Geraghty®, J. Tsuchiya*
Perm state national research university,
614990, Perm, Bukirev St., 15, e-mail: leushina.natasha@yandex.ru
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In the message some results of phenological monitoring of the reserve «Basegi» for
2015 are considered: efficiency of bilberry and cowberry and feature of phenological develop-
ment of vegetable communities. Article is written on materials of work practice of students
from the Oxford University and the Tokyo Metropolitan University.

Keywords: phenological monitoring; complex phenological indicator of develop-
ment of vegetable community; efficiency.
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OIIBIT MIPUMEHEHMUSA BECIINJIOTHOT O JIETATEJIBHOTI'O
AIIIMAPATA JIJISI UCCJIEJOBAHUM JIAHAIIA®THOI'O 3A-
KA3HUKA «IIPEAYPAJIBE»

I1.YO. Cannukos
Ilepmckuil rocyjapCTBEHHBIN HallMOHAJIBHBIN UCCIIEI0BATENILCKUM YHUBED-
curtet, 614990, r. Ilepms, yi. Bykupesa, 15,
e-mail: sol1430@gmail.com

B Te3mcax ocBeaeTCs ONBIT UCHOIB30BAHMS OECIMIOTHOTO JIETAaTeIbHOTO anmapaTa
JUISL KOJIOTMYECKUX HcciIeoBaHnid manamadTHOro 3akasHuka «[Ipemypanse». Hcmons3oba-
nHue BIUJIA npoxoawio B paMKax HMPaKTUYECKHUX 3aHATHH 1V MeXIyHapoIHOH JIETHEH MIKOJIbI
«I"eoskonornueckue mpobdiaemsl [Ipuypanbs» yaeOHOH TPyNIION CTYACHTOB U3 YHUBEPCHTETOB
r. Okcdopaa (Bemnkobpuranus) u r. Typuna (Mranus). B paboTe moka3zaHs! OCHOBHBIE 3TaIlbl
00y4eHHs, 0COOCHHOCTU MPOBEICHHS NPAKTUIECKUX W JICKI[HOHHBIX 3aHATHH, IPEICTABICHBI
OCHOBHBIE PE3yIIBTaThl PAOOTHI.

Kirouesble ciioBa: GecrmioTHbIN JietaTenbHbli anmapat (BITJIA), ocobo oxpaHnsemble
IIPUPOAHBIE TePPUTOPUH, TaHAMIABTHEIH 3aka3HUK «I[Ipemypambe».

© Cannuxkos I1.10., 2015
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C 1 mo 12 asrycra 2015 roga B IlepmMckoM rocynapcTBEHHOM Ha-
UOHANEHOM HccienoBaTensckoM yHuBepcutete (IITHUY) mpoxonuna 1V
MeXAyHaposaHas JeTHss mkona «['eoskonmorudeckue npodiaems! [puypa-
nbst». OOIee 4nciio CTyIeHTOB, YYaCTBOBAaBUIMX B JeTHeW mkoie — 50 de-
noBek. OCOOCHHOCTHIO JIETHEH IMIKOIBI OBIIIO OOJNBIIOE YHUCIIO HHOCTPAHHBIX
cryneHToB 3 BemukoOpuranmn, @pannnu, Utammm n Anonnu (Bcero 31
YEIIOBEK).

OcHOBHas paKTUYecKas 4acTh JIeTHeH mkoisl (3-7 aBrycra) mpo-
xonmia Ha ydeOHo-HaygHOU Oaze (YHB) IITHNY B nanmmadTHOM 3aKa3-
nuke «[Ipemypamse». B pamkax 3Toil 9acTW IITKOJBI BCE CTYAEHTH OBLTH
paszeneHbl Ha 4 ydeOHbIE TPYMNIBI 10 CIETYIOMIUM TeMaM: OeCHHIOTHBIN
nerarenbhbiid anmapaT (BITJIA), MoOuIbHAS 3KOJIOTHYECKas JTabopaTopus,
9KOJIOTHYeCcKast Tpona, GoTocHHTe3 M IeHAPOXpoHoJorKs. B cocraB kaxk-
Joi u3 rpynn Bomwio mo 12-13 cryaenTos. Ilpu 3TOM CTYAEHTHI CaMH BbI-
Oupanu rpynmny o0y4eHus..

Ocob6ennoctu ucnons3oBanusa BIIJIA B 9k0JIOTHUECKUX HCCIIEAO0BA-
HUSX U3y4YalUCh Tpymmoi 12 cTymeHToB w3 yHHBepcuTeToB T. Okcdopra
(BemukoOpuranus) u . Typuna (Uranmst). B xone oOydenus, rpynie ObLH
MIOCTABJICHBI 2 OCHOBHBIC 331a4H:

o Co3nanne oprodoTomnana yueOHO-HaydHOH 0a3bl «IIpemypanbey;

e OnieHKa pEKpPEearMoOHHON Harpy3KH Ha JKOCHCTEMBI JOJUHBI P.
ChUIBHI B IIpeieTiax 3aKa3HHUKa.

Y4uTeiBas WHTEPHAIMOHAIBHBIN COCTaB yueOHOW TpymImbl, Mojaadya
Marepuaia BellaCh Ha aHTJIMHCKOM SI3BIK — YCTHAs pedb MPEnoaBaTelis
MIePEBOINIIACH MEPEBOTYMKOM. 32 HECKOJIBKO JTHEH /10 MPOBEACHUS 3aHITHIA
C TIepeBOAYMKOM ObLTa MPOBEJIeHA KOHCYJIbTAIUS TI0 CHEIU(PUIESCKIM TeP-
MUHaM, TOHSATHIM, HCIIONBE3YeMBIM ripu pabote ¢ BITJIA.

dopmoit poBeIeHUs Kypca ObLUTH JIGKIIMOHHBIC W MPAKTHYECKUE 3a-
HSTHA.

BBogHbIC JTEKIIMK TPOBOIIIINCH B yueOHOU aynutopun YHB. Beum
paccMOTpEHBI O0Ie TEXHUYECKUE XapaKTePUCTHKH CaMoJieTa, KOMIIOHECH-
ThI, BXOASIIME B cocTaB koMiuiekca BITJIA, mopsaok ero cOOpku, orpaHu-
YeHUs TIPU WCIIOJIb30BAHMM W TexHUKa Oe3omacHoctu. CorimacHo 3agadam
MIPAKTUKH, y4daIHecs CaMOCTOATENbHO pa3paboTaiu 2 MOJICTHBIX 3a/JaHUs:
Haj yueOHO-Hay4YHOH 6a301 u Hax AoiauHOU p. CeuiBHI (puc. 1).

Jist ©ostbIelt HATIATHOCTH, MaTePHajl BCEX TEOPETUICCKHUX 3aHIATUI
MIPOCLMPOBAJICSl HA DKpaH. YUeOHbIe Mpe3eHTannu ObUIN 3apaHee TepeBe-
JIEHBI HAa aHTJTUHCKUN S3BIK.
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[TpakTrdeckne 3aHATHS NPOBOIMINCEH B MOJEBBIX YCIOBUIX HA TEp-
puropun 3akasHuka «[Ipemypanse». OHM BKIIIOYanmu B ceOsl HETIOCPENCT-
BEHHO 3aIlyckK, nojet u nocaaky bIIJIA, a Takxe TpeHUPOBKY YKJIAKU Ma-
paIIroTa, 3aIycK JSpeBIHHOW MOJIEIH CaMOJIETa C KaTaIlyJIbThl, IOUCK «I10-
TEPSTHHOT0» CaMOJIET P ITOMOIIM CHUTHAJIa HOMCKOBOTO painoMasiKa.

ITocne npoBeaeHust y4eOHOTO MONETa, CTYACHTaM OBbLI IaH TEOPETH-
YeCKuil Kypc KOMIbIOTEpHOH 00pabOTKH a3poOTOCHUMKOB, OCHOBBI (hOTO-
rpaMMeTpHH, TIOCTpoeHus1 oprodoTomana. [lo uroram o0ydeHus, rpymmna
CaMOCTOSTENILHO BBIMOJHWIIA BCE 3Tallbl CO3AaHus OpTO(OTOIIaHa U OLEH-
KM peKpealrnoHHOW Harpysku. JleicTBus omepaTopa (CTyJAeHTa HEmocpe-
CTBEHHO BBIIIOJIHSIOIIET0 KOMIBIOTEPHYI0 00pabOTKY CHHUMKOB) TaKKe
npoeurpoBanuch Ha skpaH. dparment opropororana YHB «IIpenypa-
JIbe» MPEACTABIIEH HA pUC. 2.

YcnoBHele 0603HaueHus

| Mpannubl 3akasHuka "Mpeaypanse”
PaitoHbl nonetos
ZaNe1
CINe2

Puc. 1 Pa3padoTka 1oJieTHOro 3agaHust
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Puc. 2 ®parmenT oprodoToniana yueGHo-HayuHoi#i 6a3bl «IIpexypanabe»
Kpome Toro ObUTH MOSTy4eHBI BaKHbIE PE3YJIBTAThI 10 OLIGHKE PEK-
PEealOHHOM HAarpy3KHd Ha SKOCHCTEMBI JOJMHHBI pekd CBUIBHI B TpaHHUIAX
3aKa3HWKA. B WacTHOCTH ObLTa BBITONTHEHAa WHBCHTAPH3ALUS CIEIOB PEK-
peanvoHHOM Harpy3ku. IToacuMTaHO KOJIMYECTBO M IUIOMIAAb TypHCTHYE-
CKHX CTOSHOK, KOCTPOBHIL, CaMOBOJIHO IPOJ0XKEHHBIX MOJEBBIX IOPOT,
JIOJIOK, TaJIaTOK, CaMHUX TYPUCTOB M JAPYI'HX 3JIEMEHTOB PEKPeallmOHHON
HHPPACTPYKTYPHL.
TMosetr nmpoxoaua B OyaHuil aeHs (5 aBrycra — cpeza), mpu mpoxJiaj-
Ho#t (oxoio 20 °C) u KOKAIMBOM MOTOJIE, IOATOMY OXHIAJIOCh JHOO IMOJI-
HOE OTCYTCTBHE OT/IBIXAIOIINX, JIN00 X KpaitHe HeboubIoe ynciio. OqHaKo
Hamu 3adukcupoBaHo okoio 10 manarok, 6onee 30 TypucToB u nopsiaka 15
aBroMoOwmedl. bosblrast X yacTh OblIa CKOHIICHTPUPOBAHA Ha MPaBoM Oe-
pery p. CpUIBBI y TOQHOXKbA cKallbl Epmak. OcTanbHbIe TaKk:ke HaXOAUIHUCh
Ha IpaBoM Oepery, B rpejeiax 1,5 KM BbllIe 10 Te4eHuo oT cK. Epmaxa.
OOmas mIomaab HApyIIEHNH BBI3BAHHBIX peKpeanueld (BBITONTAH-
HBIE CTOSTHKH, KOCTPOBHIIA, TPOIIBI U TIOJIEBBIE JOPOTH) COCTaBIIIN:
e 0K0JI0 1% OT TeppUTOPUH BCETO 3aKA3HUKA,
e 2.6 % ot rumomaay 10JuHbI p. ChIIBEI,
e Oomnee 3% OT TEPPUTOPUH JOJHMHEI 32 UCKIFOUCHHEM ILIOMAAN COO-
cTBEHHO p. CBIIBBI.
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BeiBoabl. IlpumeHeHue OECHMIOTHBIX JE€TaTENbHBIX aNIapaToB —
MEPCHEeKTUBHOE HAIPABJICHUE Ul OPTaHU3alMU 3KOJOTMYECKUX HCCIeN0-
BaHMH Ha 0CO00 OXPAHAEMBIX MPUPOAHBIX TeppUTOpHIX. OHO MO3BONAET
3¢ QEeKTUBHO pelarh 3a/aud MHBEHTapU3alMU PEKPEalMoHHOTO BO3/eicT-
BUSI, CO3/1aBaTh BHICOKOTOUHYIO KapTOrpauIecKyi0 OCHOBY AJSI NaJIbHEH-
LIUX UCCIEOBaHUI.

Ucnonp3oBanne BIIJIA Takke NEPCHEKTHBHO IPU OpraHU3aLUuU
9KOJIOTUYECKOTO 00pa30BaHuUs U IIPOCBELICHUS.

THE APPLYING OF UNMANNED AERIAL VEHICLE FOR RESEARCH OF LAND-
SCAPE RESERVE "PREDURALIE"
P. Yu. Sannikov
Perm State University, 614990, Perm, street Bukireva, 15, e-mail: sol1430@gmail.com

The thesis highlights the experience of using unmanned aircraft for ecological re-
search of landscape reserve "Preduralie”. Using UAVs held within practical sessions of IV
International Summer School "Geoecological problems of Priuralie" training a group of stu-
dents from the University of Oxford (UK) and from Turin (ltaly). The paper shows the main
stages of learning, especially of practical and lecture classes, presents the main results of the
work.

Keywords: unmanned aerial vehicle (UAV), protected areas, landscape reserve
"Preduralie".
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