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IIpu moMomy rpaaeHTHOIO aHaau3a M 3KOIIKal DjieHOepra BhISIBICHBI (PakTophl nuddepeHanmumu
pPacTUTEJILHOTO TTIOKpOBa (YBJIaXXHEHUE, OCBEIIEHHOCTb, KUCJIOTHOCTh TOYBBI, OOTraTCTBO MOYBBI MUHE-
paibHBIM a30ToM). C MOMOIIBI0 HEMETPUYECKOTO IIKAIMPOBAaHUsSI Obljla co3AaHa OpAMHAIIMOHHAS THa-
rpaMma pacnpeeieHusi reoboTaHu4YecKux onvcanuii 3a 50 et uccienoanus (c 1971 r. mo 2021 r.). Ipo-
BelleHa KOPPEJSILIUS OCeil OpAMHAILIMY U IKOJIOrMYecKux dakTopoB. Ha oparHaliMoHHO# nruarpaMme M 1o
pes3yJibTaTaM KJIaCTEPHOTO aHaJIM3a re000TaHMYECKUEe OITMCaHUsT 00pa3yIoT TPU SIPKO BbIpaKeHHbBIE TPYTI-
ITbl, COOTBETCTBYIOIIME ONTPEAeIeHHBIM BpeMEHHBIM MeprojaM. [IpruunHoi CMeH BUJOBOTO COCTaBa B pac-
TUTEJIbHBIX COOOIIECTBAX SBJISIIOTCS U3BMEHEHMST OCBEILIECHHOCTH, YBJIaXKHEeHUs U TpodHocTU. [Ton BnusiHuemM
OCYIIIEHMSI U CYKIIECCUI PACTUTEIBHOTO IMMOKPOBa B TeueHue 50 JieT Ha MecTe Me30TPO(hHOT0 KOUKOBATO-TOTIS -
HOTO TPaBsIHO-C(HarHOBOTO KOMIUIEKCA, TIPENCTaBIEHHOTO ME30TPOMHBIMU TUAPOTUTPOGUITBHBIMU OOJIOTHBI-
MU BuAaMU, ChOpMUPOBAJICS OJIUTOTPOMHBII KOUKOBATO-PaBHUHHbII COCHSIK €pHUKOBO-C(harHoBbIi, oOpa-
30BaHHbBIN OJTMTOTPOMHBIMU, ME30TUTPOMDUITLHBIMU JIECO-O0JIOTHBIMU BUIAMU.
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B Pecniyonuke Kapenus 6omora 3aHumaror 3.63
MJIH ra (21%), U3 HUX Ha JOJII0 TpaBsIHO-C(harHoBO-
TUITHOBBIX (KapelnbCKUe KOJIbLIEBhIE aara 00JI0Ta)
npuxonutcs 0.9 muH ra [1]. OmHuM 13 HanboJIee pac-
MIPOCTpaHEHHBIX CITOCO00B TpaHcopMaluU O0JIOT-
HBIX 3KOCHCTEM TaeXHOI 30HBI SIBJISIETCSI JIECOOCY-
IIATEIbHASI MeJMopalus, B pe3ylabTaTe KOTOPOM
IIPOUCXOIUT U3MEHEHME TMIPOJIOrMYEeCKOro pexxuma
OOJIOTHBIX MAacCCHBOB: Ha HEKOTOPBIX OCYIIECHHBIX
IJIOIIAASIX IIPOBOMMIIM 00pabOTKY IIOUBHL U CO31aBa-
JIV JIeCHBIE KYJIbTYPhI, PSII YY4ACTKOB OCTAaBJISUINA JJIsI
ecrecTBeHHOTO oOnecenud. B 60—70-e¢ rooer XX B.
25% ob1ueit wiowanu 6osiot Kapeauu 6b6u10 ocylie-
HO JIJISI LIeJIei JIECHOTO U CEIbCKOTO X03S1iiCTBa, B OT-
JIeNbHBIX paifoHax 3Ta undpa gocturaet 70% [2, 3].

MN3MeHeHuI0 pacTUTEIBbHOCTU OO0J0T U 3ab0Ji0-
YEeHHBIX JICCOB ITOJI BJIUSTHUEM OCYIIIEHUS ITOCBSIIIICHO
JIOCTaTOYHO MHOTO paboT KakK y Hac B cTpaHe [4—7],
Tak 1 3a pyoexxom [8—11]. AHanu3 1uTepaTypbl MoKa-
3BIBACT, YTO OOJIBINAS YACTh MaTepHaIoOB 00 U3MEHEe-
HHUU PACTUTEIBHOIO MOKpPOBa OOJIOT M 3a00JI0YEH-
HBIX JIECOB TOJIydeHa HA OCHOBE OJHOKPATHBIX yue-
TOB, TMPOBEIECHHBIX Yepe3 JIOCTATOYHO OOJBIION
repuon mocie ocymeHus. [Ipu aToM nMHaMuKa Ha-
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IMOYBEHHOTO MOKPOBA paccMaTpUBAaeTCsI B CPaBHU-
TeJIbHO HEMHOTUX paboTax, B OCHOBHOM Ha 00Ji0Tax
eBporeiickoii yactu Poccum [12—14]. B 3amagHoii
Cuobupu [4, 15] ocHOBHOe BHUMaHUeE yAEIsSIeTCd pe-
aKIIMU1 Ha OCYILICHUE IPEBECHOTO sipyca Wiu ero ¢hop-
MUPOBAaHUIO HA OTKPBITHIX 60JIOTaX.

OcCHOBHag LIeJIb HACTOSILE paGOThl — aHAIIU3 pe-
3yapTaTOB 50-J€THUX WCCIESAOBAaHUI ITOCTMEINOpa-
TUBHOM IWUHAMMKHW BUIIOBOTO COCTaBa PACTUTEIbHOTO
MOKPOBA, a TaKXKe BBISBJICHUE OCHOBHBIX 3KOJIOTMYE-
CKUX (haKTOPOB Me30TPOGHOIO TpaBSIHO-C(HArHOBOTO
0O0JIOTHOTO MaccuBa BO BpeMeHHOM acriekTe. B 3amauu
HCCIIeTOBAHUS BXOAUIIO PACCMOTPETH pa3HooOpasue
PaCTUTEILHOTO TIOKPOBAa OCYLIEHHOTO OOJIOTHOIO
y4acTKa ¥ IPOBECTU I'PpaJIMCHTHBI aHAIU3 C BhIsSIBJIC-
HHEM Beaylmux (pakTopoB ux nuddepeHIInainm.

MATEPUAJI U METObI

Ha teppuropuu EBponeiickoro CeBepa Poccun
HaunboJee pacIpoCcTpaHEeHbI YEThIpE TUTA OOJIOTHBIX
MaccHuBOB [16]: charHOBBIN TPATOBO-MOYAKWMHHBII
ONUTOTPO(HLBINA, TpaBsSIHO-C(arHOBBIIT Me30Tpod-
HBII, TpaBSIHO-C(ArHOBO-TUITHOBBLIN (KapeabCKue
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Puc. 1. Me3oTpodHbIii TpaBIHO-c(harHOBBIM 0OJOTHBII MAacCUB: a — reorpaduyeckoe mojioxkeHue 6oyota B npeaenax Kape-
mu; 6 — cxema 00JIOTHBIX MAaCCUBOB cTaliMoHapa “KunHmacoBo”: I — Me30TpodHBIHM TpaBsiHO-CharHoBwii, I1 — Mme3oTpodHbIi
cdarHosBblii JecHoit, 111 — 103kHOKapeIbCKUit BApMAHT KOJIBLIEBOTO aara Tuiia, IV — ourorpodHbIit c(harHOBBII IPsSI0BO-MO-
yaxXuHHBIN, V — pyubn; VI — peka llys; VII — npo6Hast miomans; /—8 — 6onotHble MaccuBbl: [ — HeHasBanHoe, 2 — Mycry-
cyo, 3 — KoiiBycyo, 4 — Putycyo, 5 — Paiickoe, 6 — JlenioBoe, 7 — bauskoe, & — bepe3oBoe; B — LieHTpaJibHast 4acTh 60JI0Ta
KoiiBycyo: I — nmpo6Has miomanb (0.4 ra), 2 — mocTosiHHas IIpoOHast 1tomanb (50 Mz), 3 — ITOCTOSTHHAST METPOBasl TUIOIIAab

(1 M%), 4 — MeTMOpaTUBHBIC KaHAJIBI.

KOJIblIEBbIE aana 60yioTa) U Me30TPOMHbBI charHo-
BBl JiecHOI1 (puc. 1). 3HaunTeIbHAS UX YaCTh B I0XK-
Holt u cpenHent Kapenun 6su1a ocyiena B 60—70-e ro-
bl XX B.

B 1969 r. mom pykoBoacTBoM uieHa-Kopp. AH
CCCP H.N. IlpgBuyeHKO ObLIM HayaTbl KOMILICKC-
Hble HAYYHO-YCCJICIOBAaTEIbCKIE PAaOOThI IO U3yde-
HHIO CTPYKTYPhl M IMHAMUKK OOJIOT M 3a00JIOUYEH-
HBIX JIECOB B €CTECTBEHHOM COCTOSIHUU 1 T10, BIMSTHU -
eM Memopauny Ha Teppuropun Oxnoit Kapennu B
MOI30HE CPEeOHEl Talirh Ha JIECOOOJIOTHOM HAYyIHOM
craumoHape “KunmacoBo” B 3aka3sHuke KoiiBy-Jlam-
bacyo. B kImMMaTU4YeCKOM OTHOLICHUN TEPPUTOPUS
CcTallMoHapa XapaKTepU3YeTCs CICOYIOIIMMM CPEI-
HUMM MHOTOJIETHUMU JaHHBIMU: IIPOHOIKUTEIb-
HOCTb BereTallMOHHOTIO Niepuona — 148 mHeit, Temre-
paTypa Bo3ayXa 3a BereTaliMoHHbIi nepuon — 11.7°C,
KOJIMYECTBO aTMOC(MEPHBIX OCATKOB 3a Tof — 565 MM,
3a BereTallMOHHEBIN TTepuom — 316 mm [17].

Mpu1 paccMaTpuBaeM TUHAMUKY BUIOBOTO COCTa-
Ba PaCTUTEIbHOIO MOKPOBA ME30TPO(GHOIO TPaBSIHO-
cdarnoBoro 6050THOro MaccuBa KoiiBycyo mioia-
1610 40 Ta, KOTOPBIf OTHOCUTCS K I03KHO-KapeJIbCKO-
My BapuaHTy aaria 60JI0T U uMeeT TOpGhSHYIO 3a/IeXKb
MOIITHOCTBIO 0K0J10 1.5 M. IIpoGHas nmomank 60710T-
Horo Maccuba coctasisier 0.4 ra (61°46"22.7” c.u1. u
33°2922.9” B.1.). CTpYKTYpy PacTUTEILHOIO IIOKPOBA
M3y4aii Ha MOCTOSIHHOM MpoOHOI muomamm (50 m?),
3aJI0KEHHOM B LIEHTPAJIbHOM 4acTu GOJIOTHOIO Mac-
CcHUBa B Me30TPO(HOM KOUKOBATO-TOISTHOM TPABSTHO-
charHoBOM KOMIUIEKCE, KOTOPBI 3aHUMal 27% or
IUTOIAA MaccuBa. MOHUTOPUHT U3MEHEHUIT BUIO-
BOTO COCTaBa BeJjIcs Ha 15 MOCTOSITHHBIX ILIOLIAIKAX
pasMepoM 1 M?, 3aJ10:KEHHBIX Ha [IOHXKEHUSIX, KOTO-
pble OBUIM PACIIOJIOKEHBI pAacCesTHHO B IIpeAeliax

MMPOOHOI IUIOIIAAN M3y4aeMOro OOJIOTHOTO KOMILIEK-
ca. Ha mocTostHHBIX METPOBBIX TUTOLIAIKAX TPOSKTHUB-
HO€E MOKPBITHE BUIOB (B %) TpaBSHO-KYyCTAPHUYKOBO-
IO ¥ MOXOBOTO SIPYCOB OLIEHUBAJIN C NEPUOIUNIHOCTHIO
1—2 rona, pexxe 0o 7 aetT. IlepBbie onmcaHust ObUIM ce-
JIaHBI B rof1 ocyieHus1. B 3amaun nccieqoBaHms He BXO-
IWIO M3MEpPEeHNE YPOBHSI IOYBEHHO-TPYHTOBBIX BOIL
(VIII'B) B TeueHuEe BereTallMOHHOIO IIeproIa, HO Ha
TMOCTOSHHOM TIPOOHON TuIOmAmM OBbIT M3MEpeH
VIIT'B B TIOHMKEHUSIX IO OCYIIEHMS, a TaKKe yepe3
25n 50 ner.

HMccnenoBaHusi AMHaMUKW BUIOBOTO COCTaBa U
CTPYKTYpPbl PAaCTUTENBLHOTO TOKPOBa BBIMOJHSIN
arpoOMPOBAHHBIMUA U MOAN(DUIINPOBAHHBIMU METO-
mamu [18, 19]. TakcoHOMUSI COCYOUCTBIX pacTeHUI
npuBoauTcs no [20] ¢ yuetrom 6osiee mo3aHei pabo-
Tl [21], MXOB — 110 [22]. DKOJIOrUYECKE TPYMIITBI CO-
CYIMCTBIX paCTeHUI U MXOB IO (pakTopaM OOBOTHEH-
HOCTH, TPO(PHOCTU U MPUYPOYEHHOCTU K BKOTOMAM
MpUBOISATCS 1o paboTtam [23, 24] I ycTaHOBIEHUS
9KOJIOTUYECKUX OCOOEHHOCTEI BBIIEIEHHBIX CO00-
IIECTB W OTPEAETICHUS UX MOJIOXKEHUS B 9KOJIOTHYE-
CKOM MPOCTPAHCTBE ObLI UCIOJMb30BaH TPaTUEHT-
HBI aHaJIu3, BBIMIOJHEHHbIN METOJOM HEMeTpUue-
ckoro mkanupoBanus (NMS) [25] B mpukiiagHOM
nakere mjisi oOpabOTKM Tre00O0TaHMYECKUX JaHHBIX
PC-ORD 6.12. Harpy3ku Ha ocu OpIWHAILIUM pac-
cuutaHbl after-the-fact mocpegcTBaM cpaBHEHUS
IVCTIEPCHUN, OOBSICHIEMOI OTIEIILHOI OChIO C OOIIIeH
IMCIIEPCUEN B TaOJINIIE SMITMPUUECKUX JaHHBIX [26].
B kxauecTBe aHanmM3MpyeMoOro napamMerpa UCHoiab30-
BaJicd MoOKa3aresib MPOEKTUBHOTO MOKPBITHUS BUIOB
(B %) nmns pacTUTEITBHBIX COOOIIECTB MOCTOSHHBIX
METPOBBIX TUIOIIANAO0K 3a pa3HbIe TOJibl UCCea0Ba-
Hus. [TockonbKy IIpsiMbIe U3MepeHUsT HPaKTOPOB Cpe-

OKOJIOIma Nel 2023
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Bl OTCYTCTBOBAJIU, IJISI MHTEPIIPETALIUN OPANHALIM -
OHHBIX T'PagWEeHTOB ObUIM MCIIOJIb30BaHbl 3HAYECHMS
9KOJIOTMYECKMX (paKTOPOB, pacCUMTaAaHHBLIE METOIOM
9KOJIOTUUECKUX KA X. DimreHOepra [27]. Xapakre-
pUCTHKA B IIKajlax DjuieHOepra IpeAacTaBicHa s
67% BUnOB U3 0O0ILIero crucka. Kimactepusanus ma-
Tepnajia ObIJla MpoBeIeHa METOIOM THOKOIT OeThl
(flexible beta) npu 3HaueHuu = —0.25 [28]. 151 BbI-
YUCJIEHUS MaTPULLI PACCTOSIHUM MCIIOJIb30Bajlach
OTHOCHUTeNIbHAsI TUCcTaHLMs ChepeHCeHa.

PE3VJIBTATDBI

ITpu momolu rpageHTHOTO aHaju3a U IO 11Ka-
J1aM DJieHOepra BbISIBIIEHBI 4 OCHOBHEBEIX (pakTopa
nuddepeHIMaliMM pacTUTEBHOTO TTIOKPOBa B Kax-
JIBINA o1 uccienoBaHus (Tada. 1). OTMedyeHbl HE3HA-
YUTEJbHbIE YMEHbIIEHUS CTeNeHU OCBEIIEHHOCTHU
(ot 8.3 — IOJHOCTBIO CBETOBBIE pacTeHUS IO 7.5 —
MPEeVMYIIECTBEHHO CBETOBBIC PACTEHUS, BOCHOBHOM
MpOU3paCTalOT Ha OCBEIIEHHBIX yYacTKax, HO MHOTIa
BCTpeyaloTcsl B 3aTE€HEHHBIX MeECTax); CTeleHUu
YBJIaXXHEHUSI MMOUBHI (OT 9 — 3T pacTeHUs pacTyT Ha
CBIPBIX, TIJIOXO a3pUpyeMbIx MouyBax 1o 8.5 — pacre-
HUS PACTYT Ha BJIAXXHBIX, HE MPOCHIXAIOIIUX TTOYBaX);
KHMCJIOTHOCTH TTOUBHI (OT 2.5 0o 2.1 — pacTeHus pac-
TYT Ha KMCJIBIX TIOYBax) U GorarctbBa MOYBbl MUHE-
pabHBIM a30TOM (0T 2.4 10 1.6 — pacTeHus pacTyT Ha
OenHbIX a30TOM TTouBax) [27].

C TIOMOIIBI0O HEMETPUYECKOTO IIKATUPOBAHUS
(NMS) ObUTa co3maHa OpAWHAILIMOHHAS AUarpamma
pacripeneeHrsT TeoOOTaHMYECKUX OITMCAaHWMA 3a
50 net (puc. 2). IIpoBeneHa Koppesius oceil opan-
HallMM 1 9KoJIoTu4eckuX paktopos. [lepBast och no-
Kas3biBaeT 61.8% obmieit nucniepcun, BTopast — 32.6%.
Koppensmus ¢pakTopoB ¢ IIepBoii OChIO HE IIPOSIBU-
Jlach, 3aTO 3aMeTHa CUJIbHasl OTpUlIaTe]IbHAsI KOppe-
JISIIIAST BTOPOM OpIMHAIIMOHHON OCU ¢ OOTraTCTBOM
OYB MUHEepaIbHbIM a30ToM (1= —(.840), ocBeleHHO-
cthio (r = —0.826), HEMHOTO MEHBIIIE ¢ KUCIOTHOCTBIO
nouB (r = —0.733) u yBnaxkHeHHOCTBIO (r = —0.645)
(Tabm. 2).

Ha opnuHanmoHHOM nuarpamMme U 110 pe3yiibTa-
TaM KJIacTepHOro aHaiu3a (puc. 3) reo0oTaHUYECKHE
OonucaHus 00pa3yloT TPU SIPKO BBIpaKeHHbBIE TPYII-
MBI, COOTBETCTBYIOIINE OIPeAcIeHHBIM BpEMEHHBIM
nepuonaMm. Ipynmbl (Mepuoibl) HOCTAaTOYHO YETKO
O4YepyYCHHBI B OpAUMHALIMOHHOM IIpocTpaHcTBe NMS 1
He IIepeKPBIBAIOTCS APYT ¢ ApyroM. Pa3peiB Mmexmy 1
u Il rpymmaMu MoXeT OBITh CBSI3aH C OTCYTCTBUEM
JaHHBIX 3a JJIMTEIbHbBIN IIepuoa BpeMeHU. M3MeHe-
HU ($HaKTOPOB OCBEIIEHHOCTU U TPOMDHOCTHU SIBJISI-
IOTCSI OCHOBHBIMU TNIPUYMHAMM CMEH BUIIOBOTO CO-
CcTaBa Ha MECTOOOUTAHMSIX, ITOABEPTIIMXCS OCYyIle-
HMIO, a (PaKTOp YBJIAXXHEHMSI 3aBUCUT OT CTCIICHU
TPO(HOCTH.

o ocymenusi (1971 r.). Bosioto ocymeHo B 1971 1.,
pacCTOSTHUE MEXIY OCYIIUTEIbHBIMUA KaHajlaMu
BKOJIOTUA

Nel 2023

Taomuna 1. OcHOBHBIE 3KOJOTMYECKUE (haKTOpbl pacTu-
TEAbHBIX COOOIIECTB Me30TPO(GHOI0 TpaBsIHO-C(harHoBO-
ro 6010THOrO MaccuBa 3a 50 j1eT ucciieroBaHus (IT0 SKOIII-
KasiaM Dmneno6epra). IlyHKTUpHBIE IMHUY YKa3bIBalOT Ha
Tepexoabl MeXIy ITepruoJaMy OCyIIeHUs (puc. 2)

Okonoruveckuit pakrop
Tonb! uccnemoBaHus
L* F R N
1971 8.3 9.0 2.5 2.4
1972 8.3 9.1 2.2 2.4
1973 8.2 9.1 2.6 2.5
1975 8.1 9.0 2.4 2.2
1977 8.4 9.1 2.6 2.5
1978 8.3 8.8 2.7 2.7
CpenHue 3HauYeHUsI 8.3 9.0 2.5 2.4
I nepuona
1984 8.2 9.0 2.5 1.9
1985 8.2 9.1 2.6 2.1
1986 7.7 8.5 2.1 1.9
1989 8.0 9.1 2.7 2.1
1990 8.0 9.1 2.3 2.1
1992 8.1 9.0 2.4 1.9
1996 7.8 8.5 2.4 2.0
1997 8.0 8.9 2.3 2.0
1998 7.9 8.9 2.3 2.1
1999 7.6 8.7 2.1 1.9
2000 7.6 8.9 2.2 1.9
CpenHue 3HaYeHus 7.9 8.8 2.4 2.0
11 nepuona
2001 7.8 8.8 2.4 1.9
2002 7.7 8.7 2.4 2.0
2003 7.6 8.7 1.9 1.8
2004 7.8 8.6 2.1 1.9
2007 7.7 8.6 1.7 1.6
2009 7.5 8.5 2.3 1.6
2016 7.5 8.5 2.1 1.5
2018 7.5 8.5 2.1 1.5
2021 7.5 8.5 2.1 1.6
CpennHue 3HaYeHUS 7.6 8.6 2.1 1.7
I11 mepuona

ITpumevanue. 3aech u B Tabi. 2: L — ocBelieHue, F — yBiaaxkHe-
HUE MOYBbI, R — KMCJIOTHOCTb ITOYBbI, N — O0OrarcTBO IOYBHI 430~
TOM.

100 M, B HacTosIIee BpeMs KaHaJIbl 3apPOCIIM TPaBsi-
HUCTOU pacTUTEIbHOCTHIO. [l0 ocylieHus1 Bo yiopu-
CTUYECKOM COCTaBe y4acTkKa orMeueHO 20 BUIOB: ae-
peBbeB — 2, KYCTApHUYKOB — 4, TpaB — §, MXOB — 0.
OTnenbHBIE COCHBI M Oepe3bl, BEICOTOM 1—2 M, ObUIN
MPUYPOUYEHBI K OCOKOBO-C(arHOBBIM KOUKaM.
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Puc. 2. NMS-opauHaimst paCTUTEIbHBIX COOOIIIECTB Ha MOCTOSTHHBIX METPOBBIX TIIoIanKax 3a 50 jeT uccienoBaHuii. Pum-
ckue uudpsl — nepuonbl yiaaxHeHus: I — 1971—1978 rr.; 11 — 1984—2000 rr.; 111 — 2001—2021 rr. BeKTOpbl 9KOJIOrMYECKUX
3HaYeHMi (cM. B TabJ. 1): L — ocBelieHue, F— yBIaxXHEHUE TTOYBBI, R — KMCJIOTHOCTD ITOYBHI, N — OOTaTCTBO MOYBBI A30TOM.

Ona m3ydeHWsT U3MEHEHW CTPYKTYpBI pPaCTH-
TEJLHOTO TMOKPOBAa B IEHTPAIBHOM YacTHW yJacTKa
OBUTO BBHITIOJTHEHO KPYIMHOMACIITaGHOE KapTHpOBa-
are. Koukn 3anuManm 36%, pacTUTETBHBII TOKPOB
KOTOPBIX OBUT TpencTaBicH (QUTOIIEHO3aMH An-
dromeda polifolia—Carex lasiocarpa—Sphagnum divi-
num + S. angustifolium. Coo61iectBa koBpoB Carex
lasiocarpa—Sphagnum subsecundum u Torneit Carex li-
mosa—Menyanthes trifoliata 3anumanu 64% (ta6in. 3).
ITpoeKTUBHOE MOKPHITUE KyCTAPHUYKOBO-TPABSIHO-

Taomuna 2. KoadbduuueHtsr koppensunu [Mupcona (r) u
Kennmanna (T) opaMHallMOHHBIX Oceil ¢ (haKTopaMu Cpeabl
10 9KOIIKajaaM DJieHoepra

DKOJOTMYECKUIA Ocs 1 Och 2
daxrop PR P
L —0.445 | —0.141 | —0.826 | —0.698
ya —0.326 | —0.103 | —0.625 | —0.606
R —0.159 | —0.026 | —0.733 | —0.680
N —0.576 | —0.206 | —0.840 | —0.708

ro sgpyca nosbieHuit — 80%, mxoB — 100%, moHU-
KEHUIN — COOTBETCTBEHHO 65 1 55%.

B nameit pabore aHann3 TMHAMUKU PACTUTEIb-
HOTO MOKPOBa MPUBOAUTCS HA IPUMEPE PACTUTEIb-
HBIX coobniecTB Carex lasiocarpa—Sphagnum subse-
cundum, TIpUypoUYeHHBIX K KOoBpaM, 1 Carex limosa—
Menyanthes trifoliata, HTpUypOYEHHBIX K TOIISIM
(cMm. Tabi. 3); YIII'B — 2—3 cM HUXe MOBEpXHOCTU
charHoBOro MoKpoBa.

I mepuon ocymenns (1971—1978 rr.). B nanHbIii
Mepro OCYIIEHUSI Ha MECTe TMPEeXXHEero KOUuKoBaTo-
TOMSTHOTO KOMILIEKca C(pOpMUPOBAJICS KOYKOBATO-
paBHUHHBIN (cM. TabJ1. 3). Kouku Betula nana + An-
dromeda polifolia—S. divinum + S. angustifolium 3a-
HuMaloT 33%, koBpel Carex lasiocarpa—Menyanthes
trifoliata — 67%. PacTuTeiabHBIII TTOKPOB KOBPOB
MIpeacTaBIeH Me30TPOGHBIMUA THUAPOTUTPODITEHBI-
MU OOJIOTHBIMH BHUIAMHU COCYIOVCTBIX DPACTEHU M
MXOB. JIMarHOCTUYECKUMHU BUIAMU COOOIIECTB HaH-
HOTro Iiepuona sBistiorcst Andromeda polifolia, Carex
lasiocarpa, C. chordorrhiza, Menyanthes trifoliata, Eq-
uisetum fluviatile, Sphagnum angustifolium, S. divinum.
OTU BUABI TO-TIPEKHEMY COXPAHSIIOT BHICOKYIO KOH-
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Distanse (Obiective Function)
8.3E—01

4.2E-01

I' PACTUTEJIBHOTI'O [TOKPOBA 17

1.2E+00 1.7E+00

Information Remaining, %

75 5

0

1990

II

III

Puc. 3. KitacTepHBIii aHaIU3 paCTUTEIBHBIX COOOIIECTB Ha MOCTOSTHHBIX METPOBBIX TUIoIIaaKax 3a 50 et uccienoBanuii. [1e-

puonsl yernaxHeHus: [ — 1971—1978 rr.; 11 — 1984—2000 rr.; I11

CTaHTHOCTh, HO TTIPOEKTUBHOE TTOKPHITHE UX CHIKA-
ercs (tabm. 4).

II nepuon ocymenusi (1984—2000 rr.). Bo BTopom
TIepuoie OTMEUYCHO NTaJIbHEHIIIee CIakuBaHIEe MUK-
popeibeda. Yepes 13 set (1984 r.) mmocie ocyuieHUs
Kouku 3aHuMaroT 50%, a yepe3 30 jer (2000 r.) —
10%; HamodBeHHBIN MMOKPOB KOBPOB uepe3 13 jer
cmenstercss Ha Carex lasiocarpa—S. angustifolium
(50%), a gepe3 30 geT — Ha Pinus sylvestris—Betula
nana—S. angustifolium (90%) (cM. Ta6i1. 3).

—2001-2021 rr.

PactutenbHbBIN MOKPOB KOBPOB 00pa3oBaH CO00-
IIIECTBAMU ME€300JIUTOTPOMHBIX, TUTPOGUIBHBIX 00-
JIOTHBIX BUIOB. PaznmyHble BUALI OOJOTHBIX pacTe-
HUIT pearnpyioT Ha ocyllleHe HeonuHakoBo. M3 pac-
TUTEJIBHOTO MOKPOBa MCYE3JIN THAPOTUTPOGUIbHEIE
u rurpodunbHble BUnbl Chamaedaphne calyculata,
Carex limosa, C. chordorrhiza, Sphagnum subsecun-
dum, a Ipyrve UCIBITHIBAIOT SIBHOE YTHETEHHUE U OT-
MUpAIOT nocTeneHHo — Menyanthes trifoliata n Equi-
setum fluviatile (cMm. Ta61. 4). BcTpedaloTcest BUIBI, KO-
TOpBIC pa3BHBAIOTCA Iaxe Jydlle, U WX POJb B

Ta6mmma 3. VI3MeHeHue CTPYKTYPbI PACTUTEILHOTO ITOKPOBa ME30TPO(MHOTO KOUKOBATO-TOIISTHOTO TPaBSITHO-C(arHoBO-

IO KOMILJICKCA Moa BJAUAHUECM OCYILUICHUA

dutoreHO3bI Muxkpopenbed Hlo ocymerus, Hlepuonst ocymerua
% I 1l 111
T'on kapTUpOBaHUS 1975 .| 1984 1. {2000 r.{2007 1.|2018 T.
Andromeda polifolia—Carex lasiocarpa—Sphag- Kouku 36 — — — — —
num divinum + S. angustifolium
Betula nana + Andromeda polifolia—S. divinum To xe — 33 — - — —
+ S. angustifolium
Betula nana—S. angustifolium + S. divinum » — — 35 — — —
Betula nana—Polytrichum strictum + Polytri- » — — 15 10 10 10
chastrum longisetum
Carex lasiocarpa—S. subsecundum » 18 — — — — —
Carex limosa—Menyanthes trifoliate Tonu 46 — — — — —
Carex lasiocarpa—Menyanthes trifoliate Kospsr — 67 — — — —
Carex lasiocarpa—S. angustifolium To xe — — 50 — — —
Pinus sylvestris—Betula nana—S. angustifolium » — — — 90 90 90

OKOJIOTUA Ne 1 2023
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Ta6auna 4. HOCTM@J’II/IOpaTI/IBHaH JWUHaMHMKa BUOOBOI'O COCTaBa MCBOTpO(I)HOFO KOYKOBaTO-TOITAHOTI'O TpaBHHO-C(baFHO—

BOI'0 KOMILJIEKCa

INepuonbl ocylieHUsT U TO/IbI
BunoBoii cocras 1 11 111

1971*|1972(1973| 1975 | 1978 [ 1984|1986 | 1990|1997 {2000{2001 {2007 {2009 {2018 {2021
Andromeda polifolia VBV IV VB VT2 [ IV2 | VO IV2IV IV VIV V| V3
Betula nana lvﬁ v 7 v 7 v 12 v 14 V37 V28 V24 V27 v28 V32 v31 V25 V26 V23
Chamaedaphne calyculata utlmlm ot ot | - - — -1t | - — - 1| It
Oxycoccus palustris IV4 Vv 6 v 5 \Y4 3 111 1 III8 V4 Vl6 V13 Vl7 V14 VIS V14 V12 VIO
Salix myrtilloides | e e e e e e B L L R AR R A |G ICH R
Vaccinium uliginosum — — — — — — I N I! 2 it |t
V. vitis-idaea - - - - - — |1t - I! ' |t | 12 | arP | ot e
Carex chordorrhiza AVZ2RNN I VA LI I VA IR VAR ) — — — — — — - 1| It
C. dioica — - | = — — - - - - =] -1 =1 |1 |1
C. lasiocarpa AR VA IR VZE S I AVZA VAL B VAR S 1§ O I VCRN VAR 10 | G AR VAR S 01 Gl 0 G B ) G
C. limosa e | me| — -l -/ -11-=-1'-=-/-1-1-1-1-1-=-
C. pauciflora — - | = — — - - = =] =1 =11t
C. paupercula — - - - -l - -1-1-1-1-=-1-|-11"1T71"
Chamaenerion angustifolium — — — — | - — — — — — — — — —
Comarum palustre It | - — — - — - - =1 -1- - | =] -
Drosera rotundifolia T+ — — - - luat! - — — — -l =11t |r
Equisetum fluviatile I VAR VA I VA2 0 6 S 0 0 G I O I I D R IR S D S | R - | -
Eriophorum angustifolium VELIVA [ IVE IV Tt VO TV TV T V2 | V2 - [TV ot | I
E. vaginatum - - - - - - — |1t | — |ttt | It vt vt
Menyanthes trifoliata | A Va2 B VZZ V22 I VA B VAR I Sl I (e T — — — — — —
Aulacomnium palustre 10 S I I A S I G A A 00 G0 0 G I 0 S 0 S B G N B YA B A
Dicranum polysetum — — — — — — — — — — — — - lrrlr
Pleurozium schreberi 4 -l 1| - — — B - || -] —- |1 | — |[1?| a3
Polytrichum commune — — — — — — ! 1 —lm3! =17 it | ot
Polytrichum strictum II3 I+ _ — 1113 V39 Iv21 V36 V34 V36 V2l V17 V18 V20 V19
Sphagnum angustifolium I | TV | TV T2 |7 | I T2 V26 V25 | V30 132 | a7 | a9 | ysd | yss
S. capillifolium - - - - - - - - — || | ot | — |ae | are
S. divinum IVU VAL TV LTI IO | IVE | IVA | V7| VB VB V7 vIo iz g y7 e
S. fuscum - == |- |- |- |- |- (2| {nu|jm - ua|u
S. subsecundum ne4| — | m?| - — — — e e - | =] -

ITpumeuanue. B Tabnuily He BOIILIM BCE TOAbI UCCIEIOBAHMS U3-3a TOCTATOYHO OOJIBIIIOro 00beMa Matepuana. PuMckue nudpsr —
KOHCTAaHTHOCTb BUIOB: V— 81—100%, IV— 61—-80%, 111— 41—60%, 11— 21—40%, 1— 1—20%; apabckue nmudpbl — oomire BUaoB (%).

TMOKPOBE 3aMETHO YBEJIMIMBACTCS ITOCTIE OCYIICHMST:
Betula nana, Oxycoccus palustris, Sphagnum angustifo-
lium, S. divinum. ITpoeKTUBHOE MOKPHITUE B PaCTU-
TEJIbHBIX COOOIIECTBaX B OTJIWYME OT IEePBBIX JIET
OCYILIEHMS Pe3KO Bo3pacTaeT — B cpeaHeM ¢ 5—10%
1o 20—50%. B cBs13m ¢ yaydIiieHeM aspaliinii KopHe-
obuTtaemMoro cios Betula nana ycuiieHHO pa3pacTaeT-
cs1. B coobiiecTBax Ha KoBpax pa3pactarorcs Vaccini-
um vitis-idaea n V. uliginosum, a Taxxxe Sphagnum fus-
cum u S. capillifolium, xoTopble paHee pPOCIM Ha
BBICOKMX KOYKaX. 3eJieHble Mxu, a uMeHHO Poly-
trichum commune v P. strictum, TIOTHOCTBIO 3aCEISTIOT
Y4YaCTKM ¢ MEpPTBBIM Sphagnum subsecundum, Takxe
3nech Tiocensiercss u  Polytrichastrum longisetum
(VIII'B — 25—30 cM). B aT0 Xe Bpems 3mech Haya-
JIOCh TTocesieHne cocHBI. O0IIee IMCI0 CTBOJIOB CO-

craBisieT 1o 1103 sk3/ra, B ToM 4ynciie coCHBI — 937,
oepesnl — 166.

III nepuon ocymenns (2001—2021 rr.). B naHHbIi
nepuon Kouku 3annManu 10%, a Ha KkoBpax chopmMu-
POBAJIOCh COCHOBO-EPHUMKOBO-C()arHoBOE COOOIIIe-
ctBO (Pinus sylvestris—Betula nana—S. angustifolium
(90%)) (cm. Tadm. 3). PacTuTenbHBIN TTOKPOB KOBPOB
o0pa3oBaH OJIUTOTPO(GHBIMU, ME30TUTPOPUITBLHBIMU
JIecoOOJIOTHBIMU BUAaMu. PacTeHust TurpouibHbIe
YTHETAIOTCS, KOHKYPEHIINS C X CTOPOHBI TIPaKTHUIE-
CKM yCcTpaHsieTcsl. B HarmouBeHHOM MOKPOBE 3a 3TOT
TMEPUON OCYIICHUST OOJBIMMHCTBO OOJIOTHBIX BUIOB
(Betula nana, Carex lasiocarpa, Eriophorum angustifo-
lium, Polytrichum strictum) TIpOAOJIXXKAIOT COXPaHSITh-
cs, HO XXM3HEHHOCTh U TIPOSKTHUBHOE ITOKPHITHE MX
cHIKarTcs. C 3aCTOMHBIM PEXXMMOM YBIIAKHEHUS 1
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3HAYUTEJbHBIM CHMXEHUEM YPOBHS TMOYBEHHO-
IrpyHTOBBIX Bon (10 35—50 cM HUXe MOBEPXHOCTU
c(arHoBoro MOKpoBa) CBSI3aHO UcUYe3HOBeHUE Equi-
setum fluviatile. Ilpoucxomut pacceneHue Sphagnum
angustifolium 10 KoBpaM, MPOEKTUBHOE ITOKPHITHE
ero Bo3pacTtaer B Ba pa3a. B jaHHbII mepuon ocyliie-
HUS MPOMCXOAUT BHEAPEHUE JIECOOOTOTHBIX BUIOB
(Carex dioica, C. poupercula, C. paucifiora, Eriopho-
rum vaginatum, Dicranum polysetum), 1 B CJIIOXEHUU
HaIoOYBEHHOIO0 MOKPOBAa OHU YXe€ UrparoT 3HAuu-
TEJIbHYIO POJib. DTU BUIbI YKa3bIBAIOT HAa MEPEMEH-
HOCTb BOJHOTO peXrMa M JUHAMUUYECKUEe CBSI3U 00-
JIOT U JIECOB.

OO0l11Lee KOJTMYECTBO CTBOJIOB IepeBbeB 1766 111T/Ta, B
TOM 4mciie COCHBI — 1233, e — 125, 6epes3nr — 408.
OTtHocuTebHas mojiHoTa ApeBocTost 0.4.

OBCYXIEHUWE PE3VJILTATOB

B mannoIf pabore I Me30TPOGHBIX TPaBSIHO-
charnoBeix 6omot HOxHoI Kapenum ¢ moMoIbio
rpagleHTHOTO aHaIM3a U 3KOIIKaJl DijieHOepra BhI-
SIBJIEHA OOIIast HaIpaBJICHHOCTb PACTUTEIbHBIX CYK-
Heccuii B reaeHure S0 JIeT 1ociie ocyIieHusI, ¢ aKIIEHTOM
BHUMAaHUS Ha JIeTaJIbHBIE SKOJIOTUYECKUE XapaKTepH-
CTHUKU PACTUTEJIbHBIX COOOIIECTB U U3MEHEHUS BUIO-
BOTO cocTaBa B HMX. Hailm uccienoBaHus O3BOJISTIOT
MOJTHEE PACKPBITh MEXaHU3M BJIUSTHUS MeJIMOpalun
He TOJBKO Ha APEBECHBIN SIpyCc, HO U HAa TIOUBEHHBI
IMIOKPOB M 3KOJOTMYECKHE YCIOBUSI OCYIICHHBIX
Y4aCTKOB.

AHanm3 auTepaTyphbl ITOKa3bIBAET, YTO OOJIbIIas
YacTh MaTepuajioB 00 M3MEHEHWM PaCTUTEIHLHOIO
MOKpPOBAa 60JIOT 1 3a00JIOUEHHBIX JIECOB TTOJIydeHa Ha
OCHOBE OJHOKPATHBIX yUETOB, MPOBEICHHBIX Yepe3
JIOCTaTOYHO OOJIBIION IIePUOM IOCHe OCYIICHHUS.
dunckue uccneposatenu JI. XeiikypaitHeHn [29] u
IO. Jlaitne [30] oTMeuaroT, YTO Ha OCYIIIEHHBIX 00J10-
TaX HAIMOYBEHHBII MTOKPOB NOCTUraeT yCTONYUBOIO,
OTJIMYHOIO OT MEePBOHAYAILHOTO TUIIA, PACTUTEIb-
HOTO COOOIIIECTBA TOJBKO CITycTs 6oee 40 et mocie
ocymieHus . 1o HallIMM JaHHBIM, XapaKTep MPONUCXO-
ISIIUX U3MEHEHUI U YepeqoBaHe 3TAallOB TUHAMM-
KW PACTUTEJBHOTO ITOKPOBA ITOCJIE OCYIIIEHUS Pa3HO-
00pa3Hbl U 3aBUCSIT HE TOJBKO OT CTEIIEHU OCyllle-
HUSI, HO U OT UCXOTHOIO TUITAa OOJIOTHOTO y4acTKa.
PactutenbHBIN NOKPOB OCYILIEHHOTO Me30TPO(GHOIO
TpaBsIHO-C(parHOBOTO OOJOTHOTO y4yacTKa CIyCTS
50 J1eT mocye OCYIIEHUS He TOCTUTAeT YCTOMYMBOrO
COCTOSIHUSI.

B 3amagnoit Cutbupu C.I1. Eppemonsim [31] mmoxn-
BeleHbl UToru 20-JeTHUX CTAallMOHAPHBIX MCCIIEIO-
BaHMIi, B KOTOPHIX OCHOBHOE€ BHMMAaHUE YACICHO
KOMILUIEKCHOI OlleHKe Ipolecca (OpMUPOBaHUS
MUOHEPHBIX AIPEBOCTOEB HA OCYIISHHBIX 0€371€CHBIX
U ci1aboo0bsieceHHbIX OoJioTax. Hamm naHHbIe mmoka-
3BIBAIOT, YTO Yepe3 S50 JIeT Imocie ocylIeHus. Ha Me30-
TpoHOM TpaBsiHO-c(harHOBOM 0oJioTe chopMUpPO-
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BajIcsI OMUTOTPOGHBIN COCHSIK €pHUKOBO-CGharHo-
Boiii. QOOlllee KOJIWYECTBO CTBOJIOB JCpPEBbEB
cocraBuio 1766 1miT/Ta, B TOM 4uClie COCHBI — 1233,
e — 125, 6epe3nr — 408. OTHOCUTENbHAS TTOJTHOTA
npesoctost 0.4.

HccnepoBaHus pacTUTEILHOTO TOKPOBaA MO/, BJI -
SIHUEM OCYIIEHUS Oe3JIeCHBIX TPaBIHO-C(PArHOBBIX
TepeXOaHBIX 00JIOT M COCHSIKOB C(harHOBBIX C TABHO-
cthio ocymieHust 30—50 ner [13] mokas3anu, 4To MpuU
WHTEHCUBHOM OCYIIEHHU TPaBIHO-C(ParHOBBIX IIe-
PEXOOHBIX OOJIOT JOMUHAHTAMM TPaBSIHO-KyCTap-
HUYKOBOTO U MOXOBOTO SIpDYCOB B C(hOPMUPOBABIIIUX-
Cs TIPOU3BOIHBIX JIECHBIX COOOIIECTBAX CTaIU JiecC-
HBIE PACTECHUS U JICCHBIE MXU.

dunckue uccaegonarenu J. Laine et al. [10] usy-
Yyajd U3MEHEHMsI HAaIlOYUBEHHOTO MOKPOBa B COCHSI-
Kax c(arHoBBIX C JAaBHOCTHIO OCYIIEHUSI OT 3 MO
55 seT. OTMEYEeHO, 9TO B TIEPBBIC TOIBI ITOCIIE OCYIITe-
HUST ucye3aroT ruapoduiibHble ocoku. ITokpwiTue
OOJIOTHBIX KYCTapHUYKOB CHIXKAETCSI C BO3pacTaHU-
€M COMKHYTOCTHU APEBECHOTIO sipyca, a ydacTue car-
HOBBIX MXOB — C YMEHBIICHMEM OCBEIICHHOCTM.
J. Hotonen et al. [11] uzyyanu BIusTHUE JIECHOU Me-
JIMopanuu Ha 6 aarna 60J10Tax, pacIOJIOXKEHHBIX B Ce-
BEpPHOI OopealibHOI 30HE Ha 33 OOJIOTHBIX yYacTKax.
OmnucaHus PaCcTUTEABHOCTU OBLIM CAEaHbl B TO
ocymenus (1933 r.), a 3atem B 1943, 1950 u 1994 rr.
ITo ux maHHBIM, Ha TIEPBOHAYAILHO BJAXKHBIX JIeC-
HBIX 00JIOTax, B KOTOPbIX JTOMMHHMPOBAJIM KyCTap-
HUYKU, yepe3 60 JieT mocie OCylIeHHUsT HAITOYBEHHbII
MOKPOB TOJHOCTbIO CMEHWJICS JIECHBIMU BUIAMMU,
TOTAA KaK I10 HaIllM JTaHHBLIM B COCHSIKE KyCTapHMNY-
KoBO-carHoBoM [32] mo ocymieHMsT Ha KOYKax W
KOBpax IMpeodyaganu 00JOTHbIE KYCTApHUYKU, OCO-
K1 U cparHOBBIC MXM, a B HAallOYBEHHOM ITOKPOBE
KOBpOB 1 4epe3 50 ner 1mocie ocylueHns 00JOTHBIE
BUJIbI MTPOJOJIKAIOT COXPAHSTHCS, HO XKM3HEHHOCTD
WX CHMKAETCSI — OHU He LIBETYT U He TUIOTOHOCSIT.

3AKJIFTOYEHHME

Yepes 50 jieT mocse ocyllleHUsI Ha MeCcTe Me30-
TPO(HOTO KOUYKOBATO-TOISIHOTO TpaBsHO-C(arHo-
BOTO KOMILIeKCa CHOPMHUPOBAICS OJIUTOTPOGHBIM
KOYKOBAaTO-PaBHUHHBIN COCHSIK €pHUKOBO-C(harHo-
BhIii. Ha ocHOBe 000011eHHOM XapaKTEpUCTUKM pac-
TUTEIBHOTO IMTOKPOBa 00JIOTHOTO MaccuBa, NMS-op-
JUHALIMU Y KJIAaCTEpHOIO aHajiu3a 3a BeCh Mepuon
ocymeHus ¢ 1971 r. mo 2021 r. mpu NOMOIIM Tpaau-
€HTHOTO aHaI13a U 9KOIIKaJ DJjijieHOepra BbISIBJISHbI
dakTopsl tUddepeHIIMalNN PACTUTETbHOTO MOKPO-
Ba (YBJIaXKHEHUE, OCBEIIEHHOCTb, KMCJIOTHOCTD MOY-
BBbI, OOTAaTCTBO IOYBBI MUHEPAJILHBIM a30ToM). OT-
MeYeHbl He3HauyUuTeJlbHbie YMEHBIIEHUS CTeneHu
OCBEIIIEHHOCTH, YBJaXXHEHUSI, KUCJIOTHOCTHU TOYBBI,
a Takke OorarcTBa MOYBBI MUHEpPAJbHBIM a30TOM.
Bnoab BpeMeHHOro rpaavueHTa BblAeIeHbI TpU TPyT-
bl TeO00TAaHUYECKUX OTMCAaHMI, Kaxaasi U3 KOTO-
poil COOTBETCTBYET OMNpeaeieHHOMY TEPUOIY OCY-



20 I'PABOBUK, KAHIIEPOBA

1LIEHUSI, KOTOPbIE YIOPSIOUEHBI B OCSIX IJITABHBIX KO-
JIOTUYECKUX (paKTOpOB.

[IpywunHOIf CMEH BUAOBOIO COCTaBa B PaCTUTENb-
HBIX COOOIIECTBAX SIBJISIIOTCS M3MEHEHMsI OCBEIIEeH-
HOCTH, YBJIaXKHEHUsI U TpoHOCTU. B Teuenue 50 net
nocje MeJuopaliu Ha MecTe KyCTapHUYKOBO-Tpa-
BSIHO-C(parHOBBIX COOOIIIECTB, MPEICTaBICHHBIX ME-
30TPOGHBIMU TUIPOTUTPOPMIILHEIMUA OOJIOTHBIMU
BUIaMu, c(OPMHUPOBAJICSI COCHSIK €pHMKOBO-car-
HOBBII, 00pa30BaHHBINA OJJUTOTPOMHBIMU, ME30TUT-
POMUIBbHBIMU JIECOOOJOTHBIMU BUAAMMU.

PactutenbHbBIN MTOKPOB J0 OCYIIEHUS OBLT IIpe-
craBieH 20 BUAaMU COCYOUCTBIX PACTCHUM U MXOB,
KOTOPBI uepe3 50 JieT mocie oCylIeHUsT YBeTUIUIICS
o 25 BunmoB. B cooOmiecTBax MOSIBISIIOTCS JIECO0O-
JIOTHBIE U JIECHBIE BUAbI, XapaKTePHbIC IJIsT TAeKHbBIX
JIECOB.

ABTOPBI BbIpaXKaloT 61aroJapHOCTb COTPYIHUKAM
Hucturyra 6uonorum KapHII PAH — Bemymemy
ouoory I1.H. TokapeBy 3a coctaBieHue Kapt, MH-
ctutyta neca KapHII PAH — kanm. c. X. Hayk
B.A. AnanbeBy u KaHz. c. x. HayK A.H. IlekkoeBy 3a
MOMOIIIb B TTOJIEBBIX UCCIENOBAHUSIX.

Pabora BeImoHEHA 1O roc3agaHuio MHcTuTyTa
ouonormn  KapHII PAH: FMEN-2022-0008
Ne 122031700449-3.

ABTOpPBI TTOATBEPXKIAIOT OTCYTCTBME KOH(MIMKTA
WHTEPECOB, a TaKXKe YTO HACTOSIIAsl CTaThsl HE CO-
JIEePXUT VUCCIENOBAHUI C yJacTUEM JTIOAEH WU KH-
BOTHBIX B KAYECTBE OOBEKTOB PAOOTHI.
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