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AHHOTaums. BaxkHelilummin (hyHKLIMOHaAIbHLIM XapaKTepUCTUKaM 3KOCUCTEM MOTYT CHUTATLCA Te,
YTO OTPaXKAKOT MHTEHCMBHOCTb MPOLIECCOB MeTabonm3ma B akocucTeme. [MoslydeH OTKAMK M30/IMPOBaHHOM
CTEMNHOM 3KOCUCTEMbI Ha MoTer/ieHVe KnMmaTa. MokasaHo, YTo pacrnosnoxeHHas B 400 KM Ha ceBepo-3anaf, oT
OCHOBHOIO apeavia, M30/IMPOBaHHasA JlyroBo-CTenHas akocvctemMa «/onbk (MocKoBcKas 06/1aCTb) B Mepurof,
rn106asbHOr0 NOTernsieHVs NpMGM3MIAack MO OCHOBHBIM (DYHKUMOHa/IbHBIM MapameTpam (MPoAyKTUBHOCTU Y
CTPYKType AOMWHAHTOB) K 3TasfloHHOM flyroBoii crenn LleHTpanibHO-YepHo3emHoro 3anoBegHuka (Kypckas
06/1aCTb).

KesuTe. LLk 3Pviatea Pe €7%cP 0? cTTaPe Toartt§ on Pee 2vncPronal paratePer3 0? Pee 130laPea 3Peppe
eco3y3Per. The amr 0? our researcb Toa3 Fo a33e33 Pe OkecPron 07 cban8e i key 2uricPronal paratePer3
(proancPTPy ana pro™ecPAe cove™) 0? Pe norPbet 130laPea TeaaoTo-3Peppe ?raStenP taFba 3Prong ToarTTs.

The Boy-eco3y3PeT LU Pee Priok3ko-Terrasrny Kese”e (Moscoto regtor) 13 Pee To3P norPbet parP 0? Pe
TeaaoTo 3Peppe3. The re?ererice TeaaoTo-3Peppe3 3ecPron 13 10caPea L Pee Knrak KeStor, 400 K T Fo Pee 30/Pb.

The 1a3P 30-year3 penoa Toa3 Pee ToartesP w P2 bBPory 0? TePeoroin§ical obseaPion3. The To3P
prorouvncea 318N3 0? ToarTT§ are ob3e”ea LW Pee Evropean parP3 0? Knssia. boy-co3y3Pet 18 kroton Ro 7au
nnaer Pee e?ecP 0? bIgb ?00C3 ?roT Pee Oka Kroer once eVey 40 year3s. Hi8b ?00C can cbange Pee coTpo31Pon 0?
Pee aoTTanP3. The Te3opbyP1 a3z3ociaPion 18 To3P 3ugcepPike Fo ?200CInS. Hotoer, Pee penoa 0? ToartT§ 18
accoTpauuea by a 318naicanP arop w Pee Oka Kroer ToaPer 1eVel The perioa 31rice 1994 year 13 moP Tarkea by Pke
?00C3 1n Pee maPural bovinaary boy. TbB aflotoea 13 Fo ob3e”e Pe characPer 0? 3uccesstoe cbanges L Pee
eco3y3PerT.

1 Pee 3omPbet Moscoto KeSton Pee §1obat ToartT§ bas Taw?e3Pea 1Pxl? L1 Pbe aVeaSe annval ar
PeTperaPure Tcrease 0? abovP 2 ae8ree3. The arlal?aPlon o? cHraPe 13 ob3e™ea a3 Pee Srotow nutber 0?
exPretety Ory 3ea3ons.

Be3piR Pe anatraPon, Pee proancPTPy 0? Boy-eco3y3PeT ba3 Tcreasea by 35-40% w Pee 1a3P 15
year3. To p"oVe Pba3 bappenea L Pee 3Peppe ecosysPet, P13 TporPanP Po a33e33 Pe ae8ree 0? LwrobeterP o?
Pee aoT1manP crop3 (CraTTeae) W projecProe cove™ 0? 8rass. AccorCing Ro Phe Phree berbal consLLn! area, Pee
ave™a8e cove™ 0? Pe CraTineae Takes vp 17% 0? Pee RdPal pro)ecPToe coVve™ 0? 8rass (by Katensky TePboa). 1n
Pee 18P T0OartT8 penoa Pee 3Hpa pennala ana Pesllica yalesraca Toere aoTwwaPT§. 1 recenP year3 eVen W Pee
TO3P Te3opbyPrc coTTnn 1Py PblenT pbkollks - (P. yalesraca) - Tw 1P8ra33 Pee Penaercy PrarziPon ?rot Pk.
pbleoVe3 aoTiance Ro P. yalsraca aottance 13 ob3e”ea. O™ Pe pasP 3eVen years Pee P. yalesraca
pro)ecProe coVe™ bas aorblea.

1P 13 3boron PeaP 18 10caPea L1 Pee norPb-ToesPern TP 0? 13 ranSe, 130laPea TeaaoTo 3Peppe ecosysPer
Bo1y (Moscoto KeStor) L Pee peroa 0? §iobaiToarTT§ bas becote closer L Pee proancPTPy ana sPricPure 0?
aoTTanP re?erence Fo Pe TeaaoTo-3Peppe ecosy3Pet 0? Pe CenPraiChernoret Kese™e (Kursk regtorn).

1PaboTa pekomeHgoBaHa K nybnmkauyn X1V MexkayHapoaHo HayuYHO-MPaKTUYECKOM SKO/IOMNYECKO
KOHbepeHLMel «OKOMOTMYECKUE U 3BOSTIOLVIOHHbIE MEXaHM3Mbl CTPYKTYPHO-(DYHKLIMOHAIbHOrO FOMeoCcTasa
»KMBbIX cvcTem» (Benropog, 4-8 okTsiopsa 2016 T.).
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KnioueBble crioBa:  MoOTervieHWe  KaMmara, (*JyHKLI,VIOHVIpOBaHI/Ie 9KOCUCTEM, J1yroBble CTernu,
NPOAYKTUBHOCTb 3KOCUCTEMBI, MPOEKTMBHOE NOKPbITUE BUOOB.

Key voTé3: 8iobal ToartT§, ecosy3Per ?nncProrTs, TeaaoTo 3Peppe3, proancPTPy 07 ecosys3Per,
pro)ecProe coVe™ 0?7 Pe 3pemes.

BeepeHue

AHanu3 [gUHAMUKW TPEHAOB JIOKaNbHbIX MPUPOAHbLIX KOMIMJIEKCOB MOMOraeT
Nony4YnTb «ObICTPOTEKYLLME MOAENN» OTBETHbIX peakuuin 3KOCUCTEM Ha BO3MOXHble
rnobanbHble NU3MEHEHUSA NPUPOAHBLIX NpoueccoB [Konombiy, 2005]. OAHUM U3 K/HOYEBLIX
hakTOpoB (PYHKLMOHUPOBAHUA 3IKOCUCTEM B MOC/efHNEe [OeCATUeTUA cTano rnobanbHoe
notensieHuve. Mepuog ¢ 1983 no 2012 rogbl ctan cambiM TenabiM 3a 1400-neTHWIA nepuog
uctopun 3emnu [Pocrugpomet, 2014]. Hambonee BblpaeHHble MPU3HAKW MNOTEN/IEHUS
HabnwgaTcs Ha TeppuTopum EBponeinckoidi 4actu Poccum  (EYP). 3a 100 net
WHCTPYMeHTaNbHbIX MeTeOHabt04eHNA TeMnbl NoTensieHUs no Poccum npesbiCMAN TeMMbl
rnobanbHOro No4YTU BABOE, a CpefHerofoBas CKOPOCTb MOTensieHUA ANna Tepputopun P
pocturna 0.43°C 3a kKaxpable 10 net. lNpum 3TOM CcOrAacHo CcuUeHapuam pasfinyHbIX
KNIMMaTUYecKUX Mofenen, novytu Ha Bcell Tepputopum EYUP  6yaetr ycunmeatbes
3acywnueBocTb knumarta [3on10TOKpbIIMH 1 ap., 2007]. Ona pervoHa HOXHoOro
MoAMOCKOBbA apugn3saumnsa NpPosABSAeTCa B YBE/IMYEHUU YMCa IKCTPeMasibHO 3acyLU/INBbIX
ce3oHoB [KypraHoBsa u gp., 2011].

MOHUTOPUHI  3KCKNaBa CTeMHOW pactutenbHocTm B [puokcko-TeppacHOM
6mnocthepHom 3anosegHuke (MTB3, MockoBckas 06/1.) MN03BOAWM HaM 3aUKCUpPOBaTb
OTKJ/IMK Le/IOCTHOM

3KOCUCTEMbI Ha NOAOOHbIe 3HAYUTENbHbIE U3MEHEHUS KIMMaTNUYeCKUX pakTopos. B
Hallem c/sy4yae W30MPOBaHHasA 3KOCUCTeMa CTenu, obuTalowas Ha CceBepo-3anagHoMm
npegene apeana, Nnonas B TeM/bI KAMMaTUYeCKUIA TpeHA, caMma Npmnbn3unnach K ycrnoBusm
cpefbl, ABNAOWMMCA HOPMOI ANA NyroBbix cteneii [3eneHckas wu gp., 2012]. 310 gano
BO3MOXHOCTb CpPaBHWUTb €e OCHOBHble (YHKLUMOHaNbHble MNapameTpbl 40 U B Nepuoj
noTensieHNs ¢ napameTpamMun 3TaIOHHON SlyroBO-CTEMHOMN 3KOCUCTEMDbI.

Llenb wnccnegoBaHWiAi - OLEHWUTb  HanpaB/EHHOCTb W3MEHEHWW  OCHOBHbIX
(PyHKUMOHaNbHbIX MapamMeTpOB CeBEpPHOro 3JKCK/jaBa JyroBoiW CTenn B  YC/AOBUAX
BbIP@XXEHHOro NoTensieHnsa KnmmMara.

O6BbeKT U MeToAbl nccrieaoBaHusA

dunsnonormyeckn 060CHOBAHHbLIM MOAXOA K UCCNELOBaHUID 3KOCUCTEM OCHOBAH Ha
BblE/IEHUM 3HAYNUMOrO KpUTEPUSA B ee PYHKLNOHaNbHOW opraHmn3auunmn [BepHaackuia, 1989;
PameHcknii, 1971; KepxeHueB, 2006]. Mo BepHaackoMy, reosiormyeckas posfib <«>KUBOrO
BellecTBa» Ha 3emsie COCTOUT B yfaBAIMBaHUM W npeobpa3oBaHUW COSTHEYHOW 3HEpPruu.
3eneHble pacTeHUs, cNOocobHble B Npouecce poToCMHTe3a Npeobpas3oBbiBaTb MUHEPaAsbHbIE
BellecTBa B opraHmyeckue, obpasyroT coobuiecTsa Tak, 4To6bl MakcUManbHO 3PEKTUBHO
ynaB/nBaTb COTHEUHYIO 3Hepruto. C hM3M0N0rnMYeckKo TOUKN 3peHnsa nrbas akocucTema
npeacTaBnsfeT cobo eAMHCTBO MpoayueHToB (huToueHo3a), KOHCYMEHTOB (300U€eH03a) U
peayueHToB (MefoueHo3a), KOTOPble «MPOroOHAKT» BELLEeCTBO NO MeTaboNNYecKoMy LUKy,
o6pas3ys OTHOCUTENIbHO aBTOHOMHYK CUCTEMY, MaKCMMasibHO MPUTOLHYIO B YC/I0BUAX
KOHKPETHOW KAMmMaTU4eckKol 30HblI [3eneHckas, KepxkeHuks, 2013]. B atom cnyyae, BcA
6unocepa 3eMnm MOXeT ObiTb MNpeAcTaB/ieHa KakK CcyMMa (YHKLWOHAaNbHbLIX SAYeeK -
3KOCUCTEM.

MexaHu3M (YHKLUVWOHUPOBAHUA TaKUX «SA4YEeK» MOXET ObiTb MpeAcTaB/ieH Kak
MeTabonnim, WIn LUKNN4Yeckas cMeHa ABYX NPOTUBOMOJIOXHO HamnpaB/eHHbIX MPOLECCOB -
CUHTe3a N3 MUHepasbHbIX 3/IEMEHTOB OPraHMYeckKoro Bew,ecTsa aBToTpo)aMmu ¢ MOMOLLbIO
CO/IHEYHOW 3Heprun wu p[ecTpykuum oTpaboTaBlueil pecypc M OTMmeplieli 6uomaccol
retepoTpodamn, ¢ BO3BpPaTOM MWHepPasbHbIX 3/1IEMEHTOB B HOBbI/i LMK (OTOCUMHTE3A
[KepeHueB, 2006; 3eneHckad, KepyxxeHuks, 2013]. 3a npegenbl 3TOro Masoro



HAYYHbIE BEAOMOCTU Cepus EcTecTBeHHble Hayku. 2016. Ne 25 (246). Bbinyck 37 7

(brnonornyeckoro) KpyrosopoTta BbIXOAUT /UWb Manasd 4acTb OpraHwku, rnonagas B
60/1bLW0N (FreoNOrMYecKnii) KpyroBopoT U MEHAS MOCTENEHHO 06/IMK 3eMHO NMOBEPXHOCTH
[BepHagckuii, 1989]. B npouecce 3BOAOLUM 3KOCUCTEMA B KOHEYHOM UTOre MPUBOLUT CBOHO
CTPYKTYPHO-(PYHKLUMOHA/IbHYIO ~ OpraHusauymio K  AMHAMWYECKOMY  paBHOBECUIO C
hnykTyaumamm BHelwlHeld cpefbl. Takum o06pa3oM, MNPOAYKTMBHOCTb 3KOCUCTEMbI U
«pabouve» BuAbl, NPOU3BOAALLME OCHOBHYH MPOAYKLMUIO - 3TO BaXKHelwune U3
PYHKLNOHANbHbIX XapaKTepucTuK 0607 3KOCUCTEMBI.

B kayecTBe MNpUpPOAHOM MOLENN  LESIOCTHOW 3KOCUCTEMblI HamMu  BblGpaH
N30/IMPOBaHHbIN CeBepo-3anagHbln (pparmMeHT Nyrosbix cTerneli B [puMOKCKO-TeppacHOM
6unocthepHom 3anosegHMke. OH pacnosioXkeH B 100 KM K tory ot Mockebl U B 400 KM OT
LleHTpanbHO-YepHo3emMHoro 3anoBegHuka (LU3, Kypckaa o06n.). CTenHble coobuiecTsa
MTB3 nokanni3oBaHbl B ypouunwe [lonbl, Ha HKHEN HagnoMeHHO Teppace pekn Oku. Mo
BMAOBOMY COCTaBY M CTPYKType AaHHas aKkocucTema 6/1M3Ka 30Ha/IbHO 3KOCUCTEME, HO He
naeHTu4YHa en [OaHunos, 1981]. B yacTHOCTM, A0 nepuoga MNOTEM/IeHUSA NPOLAYKTUBHOCTb
cTenHoi akocmuctembl MTB3 oTcTaBasia Ha TpeTb OT MPOAYKTUBHOCTM CTEMHOM 3KOCUCTEMDbI
U4Y3. OomMuHaHTaMu 3[4ecb TakXe SABNAKTCA MJIOTHOAEPHOBUHHbIE 3M1aKW - KOBbI/b
nepuctbln (8lrpa pennaka) u Tmnyak (Pesblca bale3raca), HO Bbille CTEMEHb y4yacTus
pbiXx0KycToBOM TUMogeeBkn (PklenT pbleoMe3).

K uncny rnaBHbiX (hakTopoB, onpefensatownx nponspactaHmne cTernHbIX cO06LWecTs B
[onax, MOXXHO BbIAeNNTb HU3KYK BAAXHOCTb MecHaHblX No4B, 06YC/I0BAEHHYO B OCHOBHOM
atMmocepHbIMM ocagkamn. OfHAKO, Haxo4sACb Ha HWXKHEN HaanoliMeHHOW Teppace pekwu,
cTenHble coobuwectBa pa3 B 30-40 feT nonagawT Moj BO3AENCTBME BbICOKMX W
NPOLO/DKUTENbHBLIX  BECEHHUX MaBOAKOB, KOTOpble, 3acTaMBasACb B  MOHWKEHUAX
MUKpopenbega, Bbi3bIBAOT CYKUECCUOHHbIE W3MEHEHUA B CTPYKType [AOMMWHAHTOB.
MocnegHniA BbICOKMI NaBoAoOK 3adukcupoBaH B [lonax B 1994 roay. MNMepuog notenneHus
COMpOBOXAaeTca apugmsaumen MecToobuTaHW, 4TO [asio BO3MOXXHOCTb MpocnegumTb 3a
NpoLeccoM BOCCTAHOBUTENbHOWM CYKLLECCUN CTEMHONO coobLecTBa.

Ona MHoronetHUx HabnwAeHWM BblgeNeHbl TPU NOCTOAHHbIX ydacTka (nnowagbio B
100 M2 KaxKAblii, pacrnosioXXeHbl BAOMb FpagueHTa BfaXXHOCTM). VX rpaHuubl onpegeneHsbl
no AOMWHMPOBaHMIO 6oNee UAM MeHee KCepOohUAbHbIX 3/1aKoB. Hanbonee KcepoduUTHbIM
LeHO3 npeAacTaBfeH accouymaumen 3Ppa pennaPa -  pa3HOTpaBbe, MNepexogHbli
KCepPOMe30(UTHbIN LLeHO3 - accoumnaumen P. yaXesraca - pasHOTpaBbe, Me30(PUTHbIN LLEHO3
- accoumnauymeini Pk. pbleollles - (P. baXesraca) - pa3HoTpaBbe. [eob60TaHMUYeCKMEe ONMCaHUS
M yyeT HaA3eMHOW NPOAYKLMW NPOBOAATCA €XEerofHo, B MWK BereTayMoHHOro ce3oHa, no
obwenpuHATon Metogmke [[daHwunoB, 1981]. TMpoeKTUBHOE MOKPbITUE BUAOB TaKxke
N3MepAnn  oblwenpuHATbBIMKM  MeTogamu [Bramn-BianumeP, 1964; PameHckuni, 1971].
MeTeoponormyeckue gaHHble npegocTaBsieHbl CTaHuMed (POHOBOro MoHuUTopuHra (COM)
3anosefHuKa. Crtatuctnyeckas ob6paboTka AaHHbLIX MpoBefeHa C MOMOLbIO MporpaMmmebl
Mioro3oll Oiirce Excel

Pe3ynbTaTbl U UX 06CYy>XAeHWe

TpeHg notenneHmsa B [OAMOCKOBbE MNPOSABUACA B MOBbILLEHUN CPeAHEroAoBoOM
TemnepaTypbl BO3gyxa NnpubansnTenbHoO Ha 2 rpagyca [3eneHckas u gp., 2012]. Cneactemnem
NnoTensJieHNA cTano yBesiMyeHne BereTalMMOHHOIo ce3oHa, CABUM CPOKOB Beretaumm (Hadana
BeretTauMm - Ha Hedenw, OKOHYaHUA - Ha fABe) WM apuamsauuns mectoobmtaHuii. B
nocnefHne ABa AeCATUNETUSA aMNANTYAa Pa3Inymni MexXxay CyxumMmm 1 BNaXKHbIMU ce30HaMu
yBeIMUYMANChL. YacToTa caMuX CyXMX Ce30HOB TakxXe yBenuuumnacb. Kaxkablii BTOpOn-Tpetnii
Ce30Hbl OTMeYeHbl B parioHe wuccrefoBaHWii He TONIbKO BEeCEHHEe 3acyxoii, BMOJIHE
TUNUYHOW gna pervoHa [OdaHwnos wn gp., 1983], HO M NOBTOPHOI 3acyxoii B pasrap
heHONOrMYecKoro neTa, YTO XapakKTepHo AN ABYX NOC/eAHUX AECATUNETUA.

Mepvog Hawmx nccnefoBaHUn XxapaKTepusyeTcs 3HaAYUTEIbHbIM NajeHUeM ypOoBHS
Okwu. lMpu cpepgHem 3a 100 neT nogbeme p. OKM B NOMOBOAbLE Ha BbICOTY A0 8 MeTpoOB, 3a
nepuog ¢ 1991 no 2011 cpefHee 3HayYeHVe NoAgbeMa COCTaBU/I0 MeHee 5 meTpoB (puc. 1).
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Puc. 1. MameHeHune ypoBHA p. Oku (MMm) ¢ 1990 no 2011 rog (no gaHHbIM CepnyxoBCKOro
rmaporocTa)
Ng. 1. Cban§s8 T Me teye1oiiOka Kryer (TT) ioT 1990 i1 2011 years (accoriing i
3erpukboy 8an§T18§ 8itaiion)

Tonbko gBaxkAbl 3a 370 BpemsA OkKa npeBbiCUa B MaBOLOK CPeAHEMHOrOJ/IETHION
OTMETKY, a B KaXXAblii BTOPOI rof ypoBeHb peku 6bla CyLleCTBEHHO HMXe 5 meTpos. Mpu
TaKOM 3HaUYUTESIbHOM CHUXXEHWUWN YPOBHS, BINAHWNE PEKU HA CTEMHbIE CTaLMOHapPbl B NepUos
HalunxX nccnefoBaHui 6b1710 MUHUMAbHbLIM, & MecTa 06UTaHUA CTENMHAKOB B 3HAYNTENbHON
CTeNeHN OblNN MOABEPXKEHbl UCCYWeHUto. OC0BeHHO HarnsgHo BUSAHUE W3MEHEHWUI
BHeLLHel cpefbl Ha CTPYKTYPHO-(DYHKLMOHANbHYI0 OpraHusaumio coobuiectsa oTpasmioch
B MOrpaHU4YHOM (hUTOLEHO3e, paHee B HaMbONbLUEN CTeNeHN MOABEPrLIeMCcs BO34ENCTBYIO
nasojka.

FeoboTaHMyeckme HabnwAeHUA Mokasann, YTO Mocne BO3AeliCTBMA MaBogKa 1994
roga Ha camMOM B/laXXHOM - Me30()MTHOM - cTauuoHape Habnwpganacb B MNepBble rofbl
TeHAEeHUNA YMeHbLUEHUA NpoeKTUBHOro nokpeitna (MM) tunuyaka (¢ 19% B 1993 roay o
1.8% B 2004 rogy). Bo BTOpoii nonosuHe wuccnegosaHuii [N Tun4yaka NOAHOCTbIO
BoccTaHoBMNoch (€ 4.6% B 2005 r fo 15-21% B 2008-2011 rr.). OgHaKO 3TO He CTano TOJIbKO
feMyTaluMe Tunyaka nocse BO3AeWCTBMSA CTPeccoBOro akrtopa B Buae nasogka. [Mpu
noTensieHNMN KAMmata MOCTENEHHO MPOUCXOAUT YBeUYEHME MJoWaan, 3aHATOM Kak
TUNYaKoM, TaK U1 elle 6onee KcepouabHbIM KoBblsieM. MM KOBbIASA Ha 3TOM Me30(PUTHOM
cTaumoHape m3meHwusocb ¢ 1.9% B 1993 o 4-7% B 2007-2011 rogax. Kak noka3biBalT
HabnwgeHnsa, B nepuoj MoTensieHUs B Me30(pMTHOM  coobuiectBe  (Hambonee
B/1aroycToMumeoM mn3 3-X) MPOUCXOAUT He TONbKO BblNageHue BAaroatbmBbiX BUAOB
(NncoxBOCT NyroBo, MapbsaHHUK rpebeHYaTbiii), HO MeHSeTCA CTPYKTypa M COOTHOLLUEHME
OOMUWHaHTOB. MecTo pbixokycToBoro 3naka (Pbl  pkXeollles) ycTonumBO  3aHAnN
LEepPHOBUHHbIM TuNyak (puc. 2), 3Ha4nTesIbHO BO3POC/IO U MPOEKTUBHOE NMOKPbITUE KOBbIJIA.

YBennueHve nnowagn, 3aHATON MNNOTHOAEPHOBMHHBLIMW 3M1akamu (TUNYakoM Wu
KOBbIJ/IEM), MPOUCXOAUT B OCHOBHOM 3a CYET MosAB/IeHUA HOBbIX AepHUH. CKopee BCero, 3To
HanpsMyl CBA3aHO C MPOLLeCCOM MOTernJjieHns. 3a BpeMs XXapKoro u npoAo/HKUTENIbHOIO
neta npoucxoauT MNOJIHOLLEHHOE cO3peBaHMe U npopacTaHue ceMAH TUNYaka U KOBbINA.
HoBble 0c06M KOBbI/IA OTMEYEHblI TakKXe Ha HMXXHWUX yyacTKax Teppacbl, 3a npegenamu
KoBblnbHOTro fona. JJOMMHUpPOBaHME KOBbIIA M TUNYaka B Me30()MTHOWM accounauuun B
nocnegHne 7-8 neT CBUAETE/IbCTBYET O TOM, UTO MPOUCXOAUT COMMIKEHME ME30(UTHOIO U
KCepome30(pUTHOro coobLLecTs, Kak No cocTaBy JOMWHAHTOB, TaK U MO YCNO0BUAM cpeabl.

Hawwu wnccnegoBaHma  TemMrnepaTtypHoro ¢oHa Mo4YBbl B pas3HbIX TuMax
pactutensHoctn MTBE3 noateepannn gakT cONMXKeHUA TemnepaTypbl KOPHeo6bMTaemMoro
CNos MOo4Bbl BO BCeX CTEMHbIX accoymaunax [3eneHckas un ap., 2016]. B xoae nccnenosaHumii
YCTAHOBJ/IEHO, YTO CTeMHble coobuiecTBa [0/10B XapakKTepuU3yTcAa 0C060i 3KOOrMYeCcKOWn
Huwen. Nx TemnepaTypHbI (OOH NOYBbLlI Ha 5 rpagycoB NpeBblllaeT TAKOBOM Ha 1yrax n Ha
9 rpagycoB - B (JOHOBOM Jiecy 3anoBefHUKa. Pasnuuma mexay KaKgoh n3 CTenHbIX
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accoumaymnsax cocTaBfslOT BAOMb FpagueHTa BAaXKHocTM 1-2 rpagyca. BecHoll pasnuuuns
TemMnepaTypHbIX YCMOBMIA B MNO4YBE MaKCUMasbHbl, @ OCEHbKD - MWHWUMAsbHbI.
BbipaBHMBaHMe ruagpoTePMMUeckoro ¢oHa Mno4yBbl HabnwgaeTcs CO BTOPOW MOJIOBMHBI
heHonormnyeckoro neta. MNMpunyem, 4yem >kKapuye ce30H, TeM ObiCTpee HacTynaeT cbnmkeHue
TemnepaTypHbIX MoKasaTenen craumMoHapoB. Hanpumep, B >Xapkue ce30Hbl 2010 un 2011
rogoB TemnepaTtypa No4YBbl HA ME30YUTHOM U KCEPOME3OMUTHOM cTaymoHapax cbnmsnnach
BMN/I0Tb A0 MOJIHO NAEHTUYHOCTU y>XKe B KOHL,e MeEPBOro /IeTHEro Mecsaya.

Puc. 2. JnHamMmunKa rNpoeKTUBHOIO NMOKPbITUA LOMUHAHTHBLIX 3/1aK0B B accouunaunm PblenT
pbleollle3 - (Pe3buca baXesraca) - pas3HoTpasbe. 1o ocu abcumncc - rogbl HabAKAEHNIA, MO
OoCW opAnHaT - NPOEKTUBHOE MNOKPbITUE BNaa, %

Pra. 2. bynawics LLk prcyeciiye eoyer  erops ioTTtan! T associalton PblienT pblieollles
- (Pesbuca babesraca) - Tulll 8rass. X-ax18 - yeara o™ob3eryawon, -ax18 - Lle pro]ec!ye
eoyer o™ gpecles, %

MoBblIWEeHNEe TeMMepaTypHOro (oHa CONpoBOXAAEeTCA YMEHbLUEHWEM BNAXHOCTU
nousbl. OAHAKO ANA CTernew 3acylW/NUBOCTb KAMMarta SABASETCA TUMUUYHbIM KOMMOHEHTOM
PYHKUNOHUPOBaAHUA 3KocucTeMbl. CTeNHasA 3KOCUCTEMa Npucrnocobmnack K 06a3atesibHbIM
nepmogam 3acyxu. XXu3HeHHasa (Qopma saudukaTopa rapaHTUpyeT noggep>xaHuve
MUKPOKInmarta coobuiectsa. B gaHHOM cnyyae, N10THOAEPHOBUHHbBIE 3/1aKMU CNOCOBCTBYIOT
3alinTe 3a4aTKoOB COMYTCTBYWOLWWMX BWUAOB B HebnaronpusaTHble nepuofbl 3a CcYeT
o6pa3oBaHWA MOLLHOM [AepHOBUMHbLI. BOT noyemMy MMEHHO TWMMYaK W KOBbllb MOXHO
paccmaTpuBaTh B KaYeCTBe CTeMHbIX 34UMUNKaATOPOB.

OfHOBpPEMEHHO CO CMEHOW AOMWHaHTa B nNepuo noTenaeHUs npubnusunca K
CTENHOMY 3TasIOHY TaKOW BaKHbI/ noka3aTenb PYHKLNOHNPOBaAHUSA aKocuUcTeMbl [0bl Kak
exxerogHas npogykuusa (puc. 3).

CpaBHeHMe NPOAYKTUBHOCTU 3KocucTeMbl [lonos B nepuog notenneHusa (1998-2011
Ir.) N B KOHTPOJIbHOM, 60siee xonogHOM, nepuoge (1975-1985 rr.) BbIABUNO yBe/nMYeHUE
NMPoOM3BOAMMOI Hag3eMHOM npoaykKumm 3skocuctembl Ha 35-40% npwu noTenneHuwn. B
abCcoNTHOM BblpaXXeHUN Haa3emHasa npoaykumsa B [lonax B nepuog noTensieHns Jocturna
BennuuHbl 330+£5.0 r/m2 (unun 3.3 T1/ra/rog) npotms 210+5.0 r/m2 (unu 2.1 1/ra/ron) B
KOHTPO/IbHOM nepuoge. B nepecyeTe Ha 06yl CcpegHeErofoBYy NPOAyKUMIO (Cymma
HaA3eMHOW M NOA3eMHON MpoAyKUMK) 3TO COCTaBasAeT ANA MUCCNeAyeMOn 3KocucTembl 18
T/ra/rof. 3TO COOTBETCTBYET CpefHEer MPOAYKTUBHOCTU 3Ta/IOHHOW AYyroBoi cTenu
LleHTpanbHO-YepHO3eMHOro 3anoBegHMKa.
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Puc. 3. MpoayKTUBHOCTb CTEMHOW 3KOCUCTEMbI [JO/ibl B CPABHEHUW C 3Ta/IOHHON A4
nyrosbix cTenei. Mo ocm abecymce - rogbl HabnwgeHn (1975-1985, 1998-2011), no ocu
opAauvHaT - o6uan rogoeas NPoAyKLMA aKocucTeMbl, B T/ra (pag 1- NpoAyKTUBHOCTbL [lonoBs
3a ABa Nepuoaa; pag 2 - cpefHAas NPOAYKTUBHOCTL IYroBbix cTenen B Kypckoii o6nactu)
MNa. 3. Tbe probucbTtby o( 8beppe ecogysbeT Boly T coTparl8on Tbb bbe glanbarb HOr bbe
TeaboBp 81eppes. X-ax18 are years o( obseryaltons (1975-1985, 1998-2011), Y-ax18 18 bbe
feneralannuaiprobucbion o( bbe eco8y8bet (T b/ba) (1 - bbe probucbtby o( Boly-ecosysleT
bunn§ beoo penob8; 2 - bbe ayerage probncbtby o( bbe Teabosg 8beppe8 o( Knur8k regton)

KoHeuHO, BenMuYMHa €eXerogHoW npoAYKUUN WN3MEHSeTca B 3aBUCUMMOCTM OT
(PNYKTyaunoHHbIX KoNebaHUn KANMaTUYEeCKUX YC/IOBUA KOHKPETHbIX CE30HOB, O 4eM
nogpobHee Mmbl coobuwiann B 6o0siee paHHel ny6nukaumm [3eneHckas u gp., 2012].
OnTMManbHbIM NPUPOCT MPOAYKUWUWN XapaKTepeH A8 [AaHHOW 3KOCUCTEMbl B CE30HbI,
6/1M3KMe No CyMMe TemnepaTyp W BJ/I@QXXHOCTU K CpPefHEMHOrOo/IETHUM rokKasaTensam [Ans
3TOro pervoHa, HO XapakTepuayluinecs 6onee Tenso BecHol. Hap3emHasa dgutomacca B
3TW rofAbl coctaBuna ot 360x5.0 go 416+9.9 r/m2 3a ce3oH (owmnbka cpegHero ans
BeposaTHocTM 0.95 cocTtaBnsietr 7%). MuHMManbHaa nMpoaykuma QuUKcupyetca B
3KCTpeMasibHble CE30Hbl - >KapKMe WM CONPOBOXAaeMmble MPOAO/DKUTENbHOW 3acyxoi. B
KOHTPOJIbHOM Mepuoje TakKnx ce30HOB OTMeYeHOo ABa 3a 11 neT, a B TeN/IOM - NATb 3a 14 ner.
OfHako B nepuof NoTensieHUs, faXke B 3KCTPEMaA/IbHO CyXMe U XXapKue Ce30Hbl, Haf3eMHas
NPoOAYKLMA Ha cTauMmoHapax okasanacb No4vTu BABOe 60/iblueli, YemM B MOAOGHbIE CE30HbI
KOHTPO/NILHOTO UMK/MIa. YBeNn4yeHue TMPOAYKTUBHOCTU 06ycnossieHo 6onlee  paHHUM
HacTynfieHuWem Beretauuu, a, cfnegosaTesibHO, 60siee ObICTPbIM MPUPOCTOM NPOAYKLUWN.
CTpeMunTenbHOe HapacTaHWe 3PeKTUBHbIX TeMMNepaTyp B paHHEBECEeHHW nepuof, Korga
elwle [AOCTynHa Bfara TanblX BOJ, CKa3blBaeTcad Ha ObICTpOM npupocTe u Habope
KPUTMYECKON MacCbl paCTEHUAMM YXKe K CepeiuHE UIOHA.

Ona oueHKN ponun «paboynx» BUAOB BaXXHO CPaBHUTbL CTEMeHb YYacTUA pas/IMyHbIX
BWAOB, B TMepByH o04epenb 3/1aKOB, B TMPOEKTUBHOM TOKPbITUN TPasoCTOA. 3/1aku
coctasnAT oT 30 o 50% npoayKUMWM B NYyrosbixX cTendax. B nepuog notenneHNa mx Ao0NA
TONbKO pacTeT. Ho copmanbHOe OTHeceHWe TPaBAHWUCTOW PacTUTENbHOCTU K WUCTUHHbBIM
«JIYyrOBbIM CTEMAM» OCHOBAHO Ha COOTHOLIEHWU MPOEKTUBHOIO MOKPLITUA AOMWHAHTHbIX
3/1aK0B M COMYTCTBYIOLLEro  pasHOTPaBbA. CoobwectBa € [AOMUHUPOBaHUEM
NJOTHOAEPHOBUHHbBIX KCepOUIbHbIX N Me30KcepodpUNbHbLIX 3/1aKoB (8. pennaba, Koslsrra
crblaka, P. babl3raca), ¢ npuMecbio CTeMHbIX OCOK, Me30(PU/IbHOT0 N KCepomMe3oqnabHOIo
pasHoTpaBbsa (CamT bBrMT, PlUpBniinla bulgans, 8allla praksensr3, beucan1BTuT
bulgars) OTHOCAT K /yroBbiM cTenam. [loneBoe yyacTue KoBblfeli B 06wWeM MPOeKTUBHOM
NOKPbITUM NYTrOBOWM CTENU AO/MKHO 6biTb HE MeHee 5%. Ecnu e B coobuiecTBe npeobnagatoT
Me30KcepounbHble 3nakKn KopHeBuwHoro Tmna (Poa angusbl/obla, CalaTapgro3slra
BPraeros), TOo TakKaf pacTUTENbHOCTb [O/DKHA OblTb OTHeceHa K OCTEMHEHHbIM syram
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[MaBpeHko, 1980]. lNMopgob6bHble TpaBsAHble coobuiecTBa (Siyra U MNOMAAHbI) BCTPe4varTCa B
3amnoBefHNKe Ha CpefHUX Teppacax CcpeAu Y4YaCTKOB BTOPWUYHbLIX N1ECOB. JIyroBo-CTeEMHbIE
coobuwecTtBa fonos B NTBE3 oTaeneHbl OT pacTUTE/IBHOCTM OCTEMHEHHbIX /IYTOB MecYaHbIM
BasioM, gocturarouwimm 10 M BbICOThI.

MpoekTBHOe NoKpbITUe (MNM) BCEX 3/1aKOB, M3MepeHHOoe MeToAoM bramn-blangue!
(TouHOCTb MeTofa +5%) AOCTUIIO Ha MUCCMeAyeMblX CTalMOHapax crnegytoLlmx 3Ha4eHun: B
KcepohuTHOM coobuiecTBe - 60s1ee 60%; a B AByx 60/1ee Me30(pUTHbIX coobuiecTBax - 6onee
20%. TlMopgpo6GHble WM3MEPEHUS MPOBOAUIUCL METOLOM pPaMeHCKOro (TOYHOCTb MeToga
+0.1%) Ha MOCTOAHHbLIX METPOBbLIX MJOLWLaAKaX, 3a/10XKEHHbIX MO TpaHcekTe. MccnefosBaHns
nokasanm, 4YTO Ha CcTalMoHapax BeNMKO pa3Hoobpas3ve dparMeHTOB accouuauunin. In
31aK0B BapbMpOBasio Ha pa3HbIX MeTPOBbLIX MOLWLafAKax U Ha pa3fINyHbIX cTauymoHapax oT
5% po 42%. CpegHee >ke nmn 3/1aK0B MO TpPeMm cTauuoHapam COCTaBdeT, COrfiacHoO mMertogy
paMeHCcKoro, He MeHee 17%. Ha [0/110 OCHOBHbIX TPeX AOMWHAHTOB (TUNYyak, TUMOeeBKa,
KOBbl/Ib) MpuUxXoguntcsa 6onee 75% MNPOEKTUBHOIO MNOKPbITUA 371aKoB. Takmm o6pasom, B
o6LeM NMPOEeKTUBHOM MOKPbITUX TPaBOCTOSA Ha CTalMoHapax cpefHee NN KOBbINA MOXHO
oueHnTb B 8%, cpegHee nn Tun4yaka - B 5%. [axe B Hambosiee BNaroBbIHOC/IUBOM
coobuiectee Pbl pbleollle3 - (PB3buca yalB3raca) - pa3HOTpaBbe B MOC/AeAHUE TOf4bl
HabnogaeTca oT4yeTNMBasA TeHAeHUUA nepexoga OT AOMUHUPOBaAHUA TumodeeBku (Pbl
pblXsollles) kK pommHupoBaHMo Tmnyaka (P. yals3raca). lV3mepeHuUss «BUIOYKON»
paMeHCKOro rnokasanu, 4to nn Tun4yaka AOCTUTI0 AOMaBOAKOBOro ypoBHA, a MeTof bravn-
blangue! nokasan yBennyeHwe nn TunNyaka BABOe MO CPaBHEHUKO C [0MaBOAKOBbLIM
nepuogom. NpoeKTUBHOE NOKPbITME KOBbINA B ME30PUTHONM accoumalnm paHee 6b1/10 0YEHb
HU3KWUM, TEMNePb >Xe OHO BO3POC/0 B 4 pa3a. MIHTepecHOo, YTO B Nepuoj noTenneHns Ha 6onee
KCEPOUTHBLIX CTaumoHapax MNPOEKTUBHOE TMOKPbITUE MJ/IOTHOLEPHOBUHHbIX 3/1aKO0B
(Tnyaka W KOBbINA) CYLECTBEHHO He W3MEHWUoCb. [poucxoanT sABHOE COAMKeHMe
CTauMoHapoB B HanpaB/ieHUU KceponTnsaynn.

3akKnyeHue

JlyroBo-cTenHaa akocuctema [Aonbl B MNTBE3 (Mockosckasa 061.), Haxosicb Ha
ceBepo-3anafHON rpaHuue pacnpocTpaHeHWs JfyroBbiX CTenen, CAY>XWUT MpeKpacHomn
NPUPOAHOM MOAEeNbIo, AEMOHCTPUPYIOLLE OTKAMK LEeNOCTHOW 3KOCUCTEMbI Ha M3MEHEHUe
Knumata v ycnoBuii obutaHusa. Mepumog notenneHms 1998-2011 rogos, coBNaBLIWUA C
rnobasibHbIM  K/JMMaTUYeCKUM TPEeHAOM, M03BOAUA 3aMKCUPOBATb W3MEHeHUe B
CTPYKTYPHO-(PYHKLMNOHANbHOW OpraHn3aunm 3KOCUCTEMBI.

MoTenneHne KnAMmaTta TMPOABUNOCE B CONMMKEHUU CTPYKTYpbl (UTOLLEHO30B
pas3inyHbIX cTaunoHapoB [10/10B C 3TaJIOHHbIM BapuMaHTOM JyroBblX cTenei. MorpaHnyHas
(nopBep>keHHasa BANAHMIO NaBogKa) accoumauns PblisnT pbiXsolliss - (PB3buca yaXs3raca) -
pa3HoTpaBbe B nocnegHee 20-neTve cbam3mniacb C Kcepome3oUTHOWM accouunauunein P.
yaXs3raca - pa3HOTpaBbe MO CTPYKType AOMWHAHTOB. BoccTtaHOBMTesbHaA cykKueccusa OT
OOMUWHNPOBAHNA TUMOMEEBKN K JOMUHUPOBAHWNIO TUMYaKa 3aHana B Jjonax oKoso 7 ner.

MoTenneHne knumata NpmMbAMU3NAO0 MU30IMPOBAHHYIO JIYTOBO-CTEMHYI 3KOCUCTEMY
[onbl K 3Ta/IOHHO 3KOCUCTEME MO BaXkKHelllel MHTerpanbHOM XapaKTepucTuKe 3KOCUCTEM
- NPOAYKTUBHOCTU. CpefHAs nMPOAYKTUBHOCTb CTeNHOW 3kocuctembl [TB3 3a pBa
JecATunetTnsa notensieHMa Bo3pocna 6osiee YeM Ha TPeTb M CpaBHAMACb CO 3HAYEHUAMMU
NPOAYKTUBHOCTU B 3TAJIOHHOM NyroBo-cTenHom akocmucteme LIU3 (Kypckas 061.).

BnarogapHocTtun

ABTOp OGnarogapuT™ COTpPYyAHUKOB CTaHumm (OHOBOFO MOHMTOPUHra [proKcKo-
TeppacHoro 3anosegHuKa 1 OTgen rugposnornm u onorTa ®Prbey «UeHTpansHoe YT MC» 3a NomMoLLb
BpaboTe.
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