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T'my6oroyBaskaemMsbie KoJieru!

V Bac B pykax cOopuuk matepuasioB VI Bcepoccuiickoii HaydHON KOH-
epeHIIUYU IO JIECHOMY IIOUYBOBEAEHUIO C MEKIYHAPOAHBIM yuacTueM «DyH-
ITaMeHTAJIbHbIE U IPUKJIAJHbIE BOIPOCHI JIECHOTO ITI0YBOBeMeHUA» . KoH(epeH-
mus nposoxurca 14-19 cenrssopsa 2015 r. ma 6ase PemepalbHOTO Tocynap-
CTBEHHOTO OIO[KETHOTO yUpe)kAeHus Hayku WHcTuTyT 6uosornu Komu Ha-
yuHOTO IteHTpa Ypaabckoro orgenenus PAH (r. CeikTeiBKap). OHa mpomoJ-
JKaeT CepUuio HaYUYHBIX MEPONPUATHH, OPraHU3yEeMbIX B PAMKaxX pPabOThI CeK-
IIUU 10 JIeCHOMY ITouBoBeneHuio OO6iiecTBa mouBoBeqoB uM. B.B. [lokyuaesa.

Koudepenrnuu mo mpobieMaM JECHOTO IIOYBOBEAEHHUS TPAAUIIMOHHO
MIPOBOAATCA OAWH pa3 B ABa roga. OHU BBIBBLIBAIOT 3HAUUTEIbHBIN HWHTEPEC
KaK CO CTOPOHBI BEAYIIUX CIIEIIMAJINCTOB B 9TOIl 00/IaCTH, TAK U MOJIOZBIX
YUeHBIX, 3aHUMAIOIUXCA BOIIPOCAMH KJaacCu(pUKAINN, MeHe3nca M QYHKI[U-
OHUPOBAHUSA IIOYB B IPUPOAHBIX M AHTPOIIOTEHHO HAPYIIEHHBIX JIECHBIX 9KO-
cucreMax. B opranusanuu KOH(MEPEeHIU, IOCBAIIEHHBIX BompocaM (hopMu-
poBaHUsA, (PYHKIMOHUPOBAHUS U SBOJIOIUU IIOYB B JIECHBIX COOOINECTBAaX,
MIPUHUMAJH yIacTHe BeJyIllie HayyHO-UCCIeJoBaTeIbCcKIe yupekaenus Poc-
cuiickoil akagemun Hayk: Uacturyr geca Kapenrsckoro HIT PAH (IIerposa-
Bozack, 2005, 2009 rr.), UHCcTUTYT npOoOsieM HmpPOMBINLIEHHOUN sKojoruu Ce-
Bepa Koabcxkoro HII PAH (Amarutsi, 2011 r.), MHCTUTYT QUBUKO-XUMUUE-
CcKuX W Omosornueckux mpodsem mouBoBegenuss PAH (Ilymuuao, 2013 r1.).
Nucturyr 6mosoruu Komu HII ¥YpO PAH npoBoguT Takyo KOH(MEpPEeHIIHIO
Bropoit pas. B 2007 r. B CeIKTBIBKape cocTosiach MeayHapoagHasa KOH(pe-
peunusa «JlecHoe MOUBOBeAEHME: UTOTH, IPOOIEMEI, TEPCIEKTUBEI», KOTOPAA
cobpaJia 6osiee 100 yuenbrx us cemu crpad mupa. B 2015 r. mpoBoaguTCA KOH-
depennusa «PyHZaMeHTATbHBIE U TPUKJIAAHBIE BOIPOCHI JJECHOTO IIOYBOBEE-
HUSA», IOCBAIIEHHAA IIUPOKOMY KPYTY TEOPETHUUYECKUX U MPUKJIATHBIX IIPO-
6JieM JieCHOTO TouBOBeneHUA. Ha yuactue B 3T0¥ KOH(pEPEHIINHU IOCTYIIAIN
3asIBKU M3 Pa3JIMUYHBLIX peruoHoB Poccuiickoii Pepepanuu, crpad CHI', I'ep-
mauuu, Yemickoit Pecuybnuku, @Punnauauu, Ascrpuu u I[lakucrana. C yue-
TOM OYHOI'0O ¥ 3a0YHOTO IIPEACTABJIEHUS MATePUAJIOB CBOUX HCCJIENOBAHUN B
ee paboTe MpUHUMAIOT yyacTue 247 HayYHBIX COTPYAHUKOB, BKJIIOUAS ACIIH-
PAHTOB U MarXUCTPAHTOB.

B mporpammy KoH(pEpeHINY BKJIIOUYEHBLI MOKJAAbI O COBPEMEHHBIX J10-
CTMKEHUAX B 00JIaCTH M3YyUYEHWS TeHesrca JIECHBIX IMOUYB, MX KJaccuura-
WY W OUArHOCTUKM, MAaTEMAaTUUECKOTO MOJEJIUPOBAHUSA IIPOIECCOB IIOUBO-
obpasoBaHusa. J[aHHOE MEPOIPHUSTHE IPU3BAHO MMOABECTH HTOTH W3YyUYEHUS
IIPOIIECCOB ¥ MEXaHU3MOB QYHKIIMOHUPOBAHMS IIOYB B JIECHBIX SKOCHCTEMAX,
ocobeHHOCTe!l MX TpaHCGOPMAIIUY IIOJ BJIUAHUEM aHTPOIOT€HHOTO (HarTo-
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pa, OIeHKU YCJOBUII M (haKTOPOB YCTOMUYMBOCTHU JIECHBIX IOYB K TE€XHOTEH-
HOMY, arporeHHOMY " IIOCTATPDOTeHHOMY BOBAENCTBUIO, MCCJAEIOBAHUIO POJIU
IMIOYBEHHOT'0 OPTaHUYECKOTO BEIeCTBA B YCTONUMBOM (GDYHKIMOHUPOBAHUU U
pasBuTHUu JieCHBIX sKocucTeM. Ocoboe BHUMaHMEe OOpaIleHo Ha 00CYKAeHIe
BOIIPOCOB B3aMMOCBSA3U IIOYB U IIOYBEHHBIX CBOMCTB cO cuenuduroit ¢GopmMu-
poBaHuA W (PYHKIMOHUPOBAHUA B HUX OJIOKA IIOUYBEHHOW OMOTHI — OCHOB-
HBIX JECTPYKTOPOB PACTUTEJbHOTO OMala, yYaCcTBYIOI[HUX B IpPOIleccax MH-
Hepaausanuu, TyMuuKanuy u tpascGopMaluy MOYBEHHOTO OPraHUYeCcKO-
ro BeiecTBa. TeMaTuKa KOH(EPEHIINH IIPeACTaBJieHa MATHIO TeMaTHYECKU-
MU CEeKI[USIMMU:

1. KnaccudurkanmonHas AUAarHOCTHUKA JIECHBIX IOYB: T'€HE3UC, IIPOIeC-
Cbl, MOP(QOJIOTUA;

2. BuoreoxumMuuecKue IMUKJIBI U YCTOMUYNBOCTD JIECHBIX 9KOCHUCTEM: Ha-
TypHBIE UCCJENOBAHUS U MOJAEJNPOBAHUE;

3. CTpyKTypa u QYHKIIUU IIOYBEHHON OMOTHI B JIECHBIX dKOCHCTEMAX;

4. OpraHnyeckoe BeII[eCTBO JIECHBIX II0UB;

5. AHTpoIIOreHHble U3MEHEHU JIECHBIX IT0UB.

O6cy:KkaeHne IIMTUPOKOr0 CIEKTPa BOMPOCOB I'eHETHUUYECKOrO IIOYBOBEe-
HUSA, OMOJOTUHY JIECHBIX ITOYB, (DUBUKO-XUMUUYECKUX U NH(POPMAITMOHHBIX Me-
TOMOB KCCJIEJOBAHUS, METOJOB MaTeMAaTUYECKOTO MOJAEJUPOBAHUA B JIECHOM
IIOYBOBEJIEHUN ¥ JIECHOM OMOTEOIeHOJIOTHN II03BOJUT PACIIUPUTL W YKpe-
MUATHh HAYUHBbIE KOHTAKTBI MEXKIY MCCJIEJ0BATEJIAMU PA3HBIX BeJOMCTBEHHBIX
opraHmsanuii, pazpaboraTs IPOrpaMMbI BO3MOKHOTO COTPYAHUYECTBA B 00-
JIaCTHU JIECHOT'O II0YBOBEEHUSA. ITU BOIPOCHI PACCMATPUBAIOTCSA B PAMKaxX pa-
6oTel AByX Kpyriaeix crosioB: «['eHeTmuecKre W KOJIOTHUECKUE KJacCu(pu-
KaIli¥ IIOYB: METOJOJIOTUUECKNE IOJXO0AbI, IPO0JIeMbl JUATHOCTUKYU, ITIOUCKU
KOMIIPOMUCCOB» U «HTerpamus B UCCIeNOBAHUAX JIECHBIX IMOYB EBpo-ApK-
TUYECKOT0 PEerroHa: MeTObl, IOAX0Ibl, OCOOEHHOCTH» .

Ha mocTKOH(MEepPeHIIMOHHBIX HAYYHBIX ITOJIEBBIX SKCKYPCUAX YUACTHUKU
KOH(MEPEeHINY O03HAKOMSATCSA C HCTOPHEH JIeCOMOJIb30BaHUSA U €CTeCTBEHHOM
IUHAMUKOM JIECHBIX SKOCHCTEM B TaeykHOU 30He Pecnybsuxku Komu, a Tak-
2Ke 0COOEHHOCTAMHU TpaHC(OpPMAIMU B arpOT€HHBIX U IIOCTATPOT€HHBIX 9KO-
cucTeMax IOA30JIMCTHIX I0YB, C)OPMUPOBAHHBIX HA PA3JUUYHBIX IIOYBOOOpA-
3YIOIIUX TOPOJaX.

IIpu umsganvu mMaTepuaaoB KOH(MEPEeHIMU IIPOBEAEHO WX TEeXHUUYECKOoe
penakTupoBanue. CyIIHOCTh HAYYHBIX TEKCTOB He uaMeHeHa. OTBETCTBEH-
HOCTh 3a HayYHOE COJeprKaHle MaTepruayioB HECYT aBTOPHI.

OprxoMuTeT BBIpaKaeT IPU3HATEJHLHOCTh BCEM YUYaCTHUKAM KOH(EpeH-
I[UY 3a MHTEPEeCHbIe JOKJAJbl U aKTUBHOE yuyacTue B ee paboTe, a TaKkKe 3a
(UHAHCOBYIO MOAAEPKKY ITPOBefeHUs KoH(pepeHruu — Poccuiickomy GoHIY
dyagaMmeHTaabHbIX uccaexoBauuit, [IPOOH I'0®, komnanuu «JlablHCTDY-
MEHTC» .

IIpencemarens IIporpaMmMHOTO KOMUTETA
n.6.1. C.B [lerreBa

IIpencemarens OpraHus3almoOHHOTO KOMUTETA
K.0.H. E.M. JlanTeBa



Cekuus 1.
KnaccudmkaumnoHHas AuarHocTuka necHbIX NoYB: reHe3nc, NpoLecckl, Mopdonorus 7

Cexuusa 1.
KJACCU®UKAIIMOHHAA TUATHOCTHKA
JIECHBIX IIOYB: TEHE3HUC, ITPOITECCHI, MOP®OJIOTUA

TEKCTYPHO-AU®PEPEHLUWPOBAHHbIE U OPTAHO-AKKYMYNATUBHbIE
KPACHOMPO®WUIbHBLIE NMOYBbI IECOB CAMAPCKOW OBJIACTU
U PECNYBJINKKA BALLKOPTOCTAH

E.B. AG6akymog" 2, P.M. XanutoB?, P.P. CyneimaHogB?, 3.U. MNarapuHa'’
" BalIKUPCKUIA rOCyAapCTBEHHbIN arpapHbIi yHUBEpPCUTET, I. Yda
2 CaHkT-lNeTepbyprckuii rocyaapCTBEHHbIN yHUBepCuTET, I. CaHkT-MNeTepbypr
3 UHetutyT 6uonorum Ydumckoro HLL PAH, . Ydba

ITouBbl Ha KpPACHOIBETHBIX OTJIOKEHUAX IIHPOKO pacIipocTpa-
Hensl B Camapckoii, Openoyprckoii, Ilepmckoii ob6acTsax, a TaKKe
B pecnyoaukax Tarapcran um Bamkoprocran. Panee 9Tu camMoOBIT-
HbIe TTOYBLI aBTOMATUYECKU BKJIIOUAJNCH B COCTAB 30HAJIBHBIX THUIIOB
mouB, 0e3 0co00ro yKasaHUs Ha HAJIWUNe CBOeOOPa3HOT0 KPACHOIIPO-
(UIBLHOTO FOPU30HTA. B cyOCTAHTHBHO-TIPOPUIBHON KJIACCUPUKAIIUNI
nmouyB Poccuu (2004 r. [1], ¢ monmonunenusamu B BapuanTte 2008 r.) mo-
SIBUJIaCh BO3MOJKHOCTH BBIIEJIEHUS POJOB KPACHOIPOPUIBHBIX TIOUB,
YTO, B YACTHOCTU, BO3MOIKHO [IJIsI YePHO3E€MOB M T€MHO-CEPHhIX IIOUB.
UccnenoBanus, nmpoBegernnbie HaMu B 2009-2014 rr. Ha TeppuTOopuUnU
Camapckoit obsactu (Bricokoe 3aBoskbe) u Pecnybnuku Barrkop-
toctaH (IIpexypanbe), moKasaam, 4YTO PO KPAaCHOUIPO(GUIbHBIX ITOYB
MOKeT OBITh BBIJEJEH U AJs JAePHOBO-IIOA30JMCTHIX II0UB, a TaKiKe
IJIsi Kap0o-JNTO3eMOB U Kap0o-meTpo3eMoB. IIpu 9TOM CyIIEeCTBYIOT
DBOJIIOIIMOHHBIE PAALI KPACHOIPOPUIBLHBIX IIOYB, BKJIIOUAIOIINE B Ce-
0s1 Kap0o-IeTPo3eMbl, Kap0o-JIUTO3eMbI, Kap0o-JIUTO3eMbI TJIMHUCTO-
WJITIOBUUPOBAHHBIE, TEeMHO-CEPbIE OCTATOUHO KapOOHATHBIE ITOUBHI.
B BricokoMm 3aBOJI:Kbe TaK:Ke IMINPOKO PACHIPOCTPAHEHLI CEePUM II0UB
Ha HMU3KO0/0ecKapOOHATHBIX IIOPOJaX KPACHOIIBETHOrO THHa. B aTom
cayuae 9BOJIOIMOHHBIA PAJ IIPeACTaBJIEH CIEAYIONMMHI BapruaHTaMU
KPaCHOI[BETHBIX IIOUB: CEPOTYMYCOBBIX, CEPOTYMYCOBBIX TJIMHUCTO-
WJITIOBUAJBHBIX, TEMHO-CepPhIX. IlomaBisioriiee GOJNBIITMHCTBO Kpac-
HOTIPODUIBHBIX MTOYB IPUYPOUEHO K JIECHBIM MAacCHUBaM, XOTd HeEpes-
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KO BCTpPEYAIOTCA M KPACHONIPODUIbHBIE UePHO3E€MbI, a B IOKHBIX Ya-
CTAX KCCJEIOBAHHBIX PETMOHOB — KPAaCHONPOMUJIbHBIE KalllTaHOBBHIE
mouBbl. Crmenu@uka TeKCTYyPHO-TUPPEPeHIITPOBAHHOTO IT0UYBOOOPAa-
30BaHUA 3aKJIOUAETCS He TOJBKO B (JOPMUPOBAHUY KPACHOIIBETHOM
OKpPAaCKM cpefHel M HUKHel uvacTell mpoduiid, HO U B 0OpasoBaHUU
YKOPOUEHHOTO TPO(GUJISA B CBA3U C OTPAHUYECHNEM BEPTHUKAJIBLHOU MU-
rpaliuy BeIlecTB B INIOTHOM cJjoe nopoabl. KospduiimenT nuddepeH-
muanuy II0YB 10 My ¥ (DUSUUYECKOHN IJIMHE CYIIEeCTBEHHO HUMKE B
cjydae TeMHO-CEePBIX IIOUB Ha KPAcCHOIIBETHBIX IIOPOJAxX, UYeM Ha Je-
JIIOBUAJIBHBIX OTJIOMKEHUAX WUJIU OTJIOKEHUAX JeccoumgHoro tuma. Ot
IIOCJIEJHUX OHU OTJIMYAIOTCA OTCYTCTBHEM HECKOJIbKUX WJIJIIOBUAJb-
HBIX TOPMBOHTOB U HUBKOI 00IIeil MONITHOCTHIO mpoduisd (1o 65 cm).
Taxum oOpasom, jecHble mouBbl Camapckoii obaactu um Pecrmy6um-
Ku BamkoprocTan mpejacTaBJeHbl KaK KJACCUYECKUMU BapUaHTaMU
30HAJBHBIX TIOYB, TAK U IIIMPOKO PACIPOCTPAHEHHLIMUM BapuaHTaMU
KPacHOIPO(PUILHBIX IIOYB, YTO C YIETOM BOSMOXKHOCTEN HOBOU KJac-
cudpuranuu nouB Poccuu mo3BoJigeT yUUTHIBATH UX Mopdosoruue-
CKyI0 M (QYHKIIMOHANBbHYIO cruenudury. [IpuBegensl TakKe pe3ysb-
TaThl UCCJIELOBAHUS dPOAMPOBAHHBIX KPACHOIPOPUIBHBIX IIOUB JIEeC-
HBIX DKOCHUCTEM M arpoJaHAIIadToB.

Pabora Brinmosnena npu noxgnep:xkke PODU, rpant mosa-a-Bex Ne 15-34-
20844.
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MNONUrEHETUYECKUE N SKOMEHETUYECKUE
BAPUAHTbI PA3BUTUA MOYB B OXKHOM MPUNAOOXBE

E.B. Abakywmos, I"A. LlamunuwBeunn
CaHkT-leTepbyprckuii rocyaapcTBeHHbIN yHUBepcuTeT, . CaHkT-INeTepbypr

ITouBer IO:kHOro Ilpuiamokbsi IIPeACTABISIOT CBOEOOPA3HBIN
MakKpoapeas B CTPYKTYpPe ITIOUBEHHOTO MMOKPOBA IOMKHOM TaWru B Ipe-
menax JleHMHrpaacKoii obsacTu. 30HAJIBHOE aab(erymMycoBoe II0YBO-
oOpasoBanme, XapaKTepHOe IJisd PalilOHOB paciIpocTpaHeHusd (PII0BUO-
TJISINAJbHBIX OTJIOMKEHUM, MPePhIBAJIOCH 3IeCh TPAHCTPECCUOHHBIMU
npoieccamu. Kpome Toro, psan 0eperoBbIX BaJIOB M Teppac CIOCOO0-
CTBOBAJ (DOPMUPOBAHUIO CePUIl DKOTeHe3a W IIOUYBEHHBLIX XPOHOCEePUit
B npubpe:kHoii 30He. HabmomaoTcss Takske pasHOBO3PACTHBIE YUaCT-
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KM caMosapacTaHmus COBPEMEHHBIX O3ePHBIX Teppac u OioH. Bce aTo
TaeT OoraThIii MaTepuas AJA U3yYeHUsS OBICTPOII 9BOJIIOIUU IIOYB B
mmpoliecce 9KoTreHesa 1 AJA aHaJau3a YCIOBUM MOUYBOOOPA30BaHUS B I'O-
gorieHe. I[TonureHeTnueckre MOYBGI BKJIIOUYAIOT OAUH WX ABA TPOQU-
JIs1 TTOTpPe0eHHBIX TOA30JI0B MU TO(GPAHO-IIOAB0J0B (perxe — ImOm0y-
POB), UTO CBSBAHO C TMOTPe0EeHUEM IIOUB cylmecsaMu JIamoKCKOM TpaHCe-
rpeccun. Ilomo6HBIE MOUBBHI HAOJIOJAIOTCA Ha HAAIMOMMEHHBLIX Tep-
pacax p. Boixos. B Geperosoii 3oHe JIamoKcKOro osepa Takke BO3-
MOJKHO oOpasoBaHme GOJIbIIIero uucja mpoduieit (mo msaTu) ciabo-
Pas3BUTHIX MOA30JI0B WX SJII0BO3€MOB B OJJHOM BEPTUKAJIBHOM paspe-
3e, UTO 00YCJIOBJIEHO IIPEPhIBAHMEM ITOUYBOOOPA30BaHUA B CBA3U C HAa-
KOILJIEHHEM 50JI0BOT0 MaTrepuaJia. VcciemoBaubl M Pa3HOBO3PACTHBIE
IIOYBBI 9KOI€HETUUECKOl CMEeHBI, Pa3BUBAIOIIEICS HAa PasHOBO3PACT-
HBIX 0eperoBBbIX BaJjiaX. 3[€Chb IIOBTOPSETCS OJHA MOJeJb IIeJoreHe-
3a (anab(eryMmycoBbIii IIpoOIecC) C PAa3JIUUYHON CTEIeHbIO PA3BUTOCTU
mpoduiei ¢ CONyTCTBYIOIINMU IIPOIleCCaMM, CBSIBAHHBIMU C IIEPEYB-
Ja)KHeHUeM IIOUBBLI M3-3a IIPOTPECCUPYIOIero 3abomaunBanus. B mo-
KJajZie TaKyKe IMPUBOIATCSA CBENEHUS O MOJOABIX U 3(PeMEpPHBIX Cepo-
rYMYCOBBIX IOYBAX W 9MOPUOHAJBHBIX I10130JIaX COBPEMEHHBIX IIOH
O6eperoBoii yactu osepa. ObGcy:KaaeTcsa PoJib reoMOP(MOJIOTUUECKUX U
reojoruueckux mpoiieccoB B IO:xkHoM IIpunago:xkbe B GOpMUPOBAHUY
COBPEMEHHOTO TTOYBEHHOTO MOKPOBA 0CO00 OXPaHSAEMBIX TePPUTOPUHA
(pemepasbHOTO M PETMOHAJIBLHOIO YPOBHEH.

Pa6ora BoimosiHeHa mnpu noagep:kke PODPU, rpaut mos-a-Bexg Ne 15-34-
20844.

NPUMEHEHWE METO[A PEHTTEHOBCKOW MUKPOTOMOIPA®UA
B U3YYEHWN NOPOBOIO NMPOCTPAHCTBA
OEPHOBO-MOA30TUCTOU NOYBbI

K.H. Abpocumos, C.®. Xoxnos., E.B. CkBopuLoBa
MoyBeHHbIN MHCTUTYT M. B.B. [lokyyaeBa PAHO, r. Mocksa

Ilo amasorum ¢ MOYBEHHBIM NPO(MUIEM MOKHO T'OBOPUTH O MOP-
(osoruueckom mpoduie MOPOBOrO IIPOCTPAHCTBA KAaK 6a30BOM re-
HeTHU4YeCKOM IIOKa3aTeJsie, TeCHO CBA3aHHBIM C IIOYBEHHON CTPYKTY-
poil m HecymeM WHMOPMAIMIO O Pa3IUYHBIX JTamax (HOPMUPOBA-
HuA 1mouBbl. Tomorpaduueckuii aHa/JIu3 BHYTPEHHETO CTPOEHUSA HE-
HapYIIeHHBIX IOYBEHHBIX 00PasIloB (MOHOJIMTOB) faeT HamboJIee moJI-
HOe TpeJAcTaBjeHre 0 MOP(OJOTUUECKOM CTPOEHUU IMOUYBEHHBIX IIOD
u Tpemuua. MopdomMmeTpruuecKkre AaHHbBIE, IIOJy4YyaeMble STHM MeETO-
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IOM, MOT'YT CJIYKUTh OCHOBOM [IJIsT TUIIU3AINU, KJIaccupuramuu, Qu-
arHOCTUKU IIOPOBOT0 IIPOCTPAHCTBA HA PA3HBIX MEPAPXUYECKUX YPOB-
HAX CTPYKTYPHOM OpraHM3aIiui MOUYBbI. MI3BEeCTHO, UTO HAMOOJIBIIINM
pasHooOpasueM MOPOBBIX ()OPM OTJIMUYAIOTCS TMOYBBI CYTJIMHUCTOTO U
TJIMHUCTOTO T'PAHYyJIOMETPUUECKOTO COCTABOB.

Ilenp mpoBemeHHBIX MCCJIELOBAHUN — IIOJyUYeHUE HOBBIX MOPQO-
METPUUYECKUX JAaHHBIX O CTPOEHUU IIOPOBOTO IIPOCTPAHCTBA B MPOQDU-
Jie CYyTJIMHUCTBIX TIOYB.

O0BEKTOM HCCTIEIOBAHUSA ABJIAIOTCA CPeIHECYTJIMHUCThIE NEePHO-
BO-TIOZI30JIMCTHIE TTOYBBI, PA3BUTELIE HA ITOKPOBHOM CYTJIMHKE IO TIO-
JIOTOM CMeIllaHHOro 6epe3oBo-eaoBoro jeca 90-100-1eTHero sospacra.
ITouBenubIil paspes 3anoskeH B 7100 m samaguee aep. Happuro Ilyr-
KHHCKOTro paiioHa MockoBckoii ob6gactu. OOGpasibl IOUYBBI HEHaPY-
IIIEHHOT0 CJOKEHUsS OTOMPAN U3 BCEX OCHOBHBIX I'€HETHUUECKUX TIO-
PUB0HTOB, a TaKiKe 13 OTAEeJbHBIX Mop(oHOoB ropusonTa EL (EL mae-
Bolii u EL Gexbrii) u Ha KoHTakTe ropusouToB EL u BT. O6pasms! oT-
0upaJsi B IJIACTUKOBBIE ITUJINHAPHI TMaMEeTPOM 3 CM U BBICOTOM 4 cM.
WccnemoBanme o0pasIioB HPOBOAMJIM Ha MHKpoToMorpade SkyScan
1172 npu paspemneHuu 8.6 MKM/nukcenb. Ha ocHOBaHUM MUKPO-
ToMOrpaUUecKuX NAHHBIX OBLIN PEKOHCTPYUPOBAHBI M300paKeHUs
BEePTUKAJIBHBIX CPE30B, MPOXOAAIINX Uepes IeHTP 00pasioB, U MU3T0-
TOBJIEHBI (POTOTPAMMBI IIOPOBOTO IIPOCTPAHCTBa (METOZOM CETrMeHTa-
muu ¢ moporom 128). AHanus IOPOBOTO MPOCTPAHCTBA Ha (OTOTPAM-

PacnpepeneHue nop no chopme u opmeHTauum
B npodcpune AepHOBO-NOA30NUCTON NOYBLI (BepTUKalbHbIe cpe3bl)

[opu30HT, CopepaHvie nop pasnuyHoi hopmbl Co,u,ep>!<aHV|e mop
’ o C pasnuyHou opueHTaumen
rnybuHa (% oT obLuero konmyecTsa nop) (% OT OBLLETO KONUUECTBa Mop)
(cw) 1 | 2 | 3 | 4 [ 5 6 | 7 | =8
[eHeTnYecKkme ropnsoHTbl Npoduns
AY, 0-5(7) 0 10 44 39 7 36 30 34
EL, 5(7)-25 0 14 43 34 9 22 23 55
ELB, 25-45 0 16 38 30 16 28 30 43
BT1, 45-60 6 29 35 19 11 27 25 48
BT2, 60-100 0 11 29 40 24 24 25 51
BC, >100 7 14 32 24 23 20 20 60
MopdoHbl ropusoHTa EL

EL naneBbi 1 16 39 32 12 21 29 50
EL 6enbii 0 11 40 32 17 29 27 44
EL 6enbit/BT 0 13 49 32 6 33 32 35

lNpumeyaHusi. Popma nop: 1 — TpeLuMHOBUAHAsA, 2 — BbITAHYTas u3pesaHHas, 3 — nsome-
TpUYHas uspesaHHasi, 4 — nsomeTpuyHasi cnabounspesanHas, 5 — okpyrnas. OpveHTauus nop: 6 —
BepTVKanbHasa u cybsepTukanbHas, 7 — HaknoHHas, 8 — ropusoHTanbHas u cybropusoHTanbHas.
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Max IPOBOAUJIU C MOMOIIbIO Imporpammbl Image-Pro Plus 6. B mpe-
Ienaax n3o0pasKeHus M3MEePSAIHN BCe IOPhI, MMEOIe IJIOMIaab 0osee
40 nukceneit. g KasKI0M TOPHI ONIPEAEIAIN CIAeNYIOIIe Mopdome-
TpUUEeCKUe mapamMeTpsl: miomans (S), nepumerp (P), mpomoabubrii (L)
u nomnepeuHsbrii (D) rabapuTsl, yros OTKJIOHEHUA AJWHHON OCU TOPBI
oT BepTuKaau (IOKaszaTeab opueHTtarnuu). O0IIee KOJIMUECTBO M3Me-
PEeHHBIX IIOP AJIA PasHbIX 00pas3IoB BapbupoBaJyio oT 134 mo 594 mir.

TomorpaduuecKkrue HCCIeIOBAHUSA IIOKAas3ajlud, UYTO OTHeJbHbIE
mopdoubl EL 1o cTpoeHNI0 IOPOBOrO IIPOCTPAHCTBA OTJIUUYAIOTCSA OT
OCHOBHO¥ MacChI 3JI0BUAJBHOM TOJIIIY ITIOYBBI. Ba’KHO OTMETUTH, UTO
npu ananusde 2D m3o0paskeHUIT BEICOKOE COlepIKaHMe IIOP C OKPYIJIbI-
Mu cpedamMu HabJsiomaerca Kak B MmopdoHax EL, Tak ¥ B HUIKHUX TO-
pusonTtax npoduiasd (BT2, BC). C momompio aHaianza 3D msobpaske-
HU#l paHee OBLIO ITOKasaHo, uTo B EL IPHCYTCTBYIOT MCTHUHHBIE IIY-
3BIPbKOBBIE TIOPHI, & OKPYIJIkie cpe3bl B BC mpuHa IesxaT MHOTOUYNC-
JIEHHBIM TOHKUM KaHajsam [1, 2].

HccnemoBanusa mpoBefeHbl Ipu mognep:kke PODU, mpoext Ne 13-04-
00409a.
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PACTUTENbHbIA N NOYBEHHBIA NOKPOB
NMPUPOOHOIO NMAPKA «KOHOUWHCKUE O3EPA»

U.U. Anekcees
CaHkT-leTepbyprckuii rocyaapcTBeHHbIN yHuBepcuTeT, . CaHkT-INeTepbypr

OxpaHa IPUPOIbl U PAIMOHAJIBHOE MCIIOJIb30BAHUE IIPUPOIHBIX
PecypcoB — oHa M3 aKTyaJbHeHnux npobgem copeMernHocTu. OT ee
IIPaBUJILHOTO PEIleHWsI BO MHOTOM 3aBHUCUT YCIIEIIIHOE Pa3BUTHUE DKO-
HOMUKH, 0JIAaTOCOCTOSHNE HBIHEITHUX W OyAyIIuxX moxojgeHuii. Oco-
0oe BHUMaHUE CJeIyeT YIeJIUTb COXPAHEHUIO IPUPOTHBIX KOMILIEK-
COB OXPaHSIEMBIX ITPUPOIHBIX TEPPUTOPUI B YCIOBUSAX OTPAHUYEHHO-
ro MIPUPOJONOSab30BaHUA. [[Jid pa3paboTKM KOMIIJIEKCHOTO MOHMUTO-
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pHUHTra, C IeJbI0 ONMTUMUBAINYA OTPAHUYEHHOT0 IPUPOI0I0Ib30BAHMS
Ha 0c000 OXpaHAeMOIl IPUPOJHOIN TEPPUTOPUU, HEOOXOAUMO HMETH
JaHHbIE O IIPOCTPAHCTBEHHOUW nuddepeHInuau IOUYBeHHO-PACTH-
TeJLHOTO MOKPOBA, OCHOBHBIM MCTOYHUKOM KOTOPOTO SABJIAETCSI Kap-
TorpaduuecKuil MaTepuaJl.

Teppuropus nmpupogHoro mapka «KoHIWHCKMe o3epa» HpPUHAT-
ne:xuT KoHauHCKOW (GuU3MKO-reorpaduecKoil NPOBUHIIUU JIECHOU
PaBHUHHOI IIMPOTHO-30HAIBHOI obOgacTu 3amagHo-CubupcKoil pas-
HuHb! [4]. [IpupoaHbIll MapK paclojaraeTcsa Ha 03€PHO-AJJIIOBAAD-
HOIi, TIJIOCKO-BOJHUCTOI, 3a60JI0UeHHOII paBHUHE B II0[I30HE CpemHelH
TalTu B BePXOBbAX p. KoHIA u 3aHUMAET YacThb MOWMBI.

TeppuTopus IPpUPOSHOroO IIapKa PacIoJioyKeHa B 3alagHocubup-
ckoil mpoBuHIMU LlupKymnonapHoi obaactu BopeasbHOro moaiiap-
crBa ['omapKTuyeckoro mapctsa (1Mo (GIOPUCTUYECKOMY paioHHpOBa-
Huio). ITo reoboTaHMUECKOMY PAHOHUPOBAHUIO TEPPUTOPUSA OTHOCHUT-
¢ K YUacTKy cpenHeTaekKHbIX OO0b-UIpThimickux (opmaiuii ¥Ypao-
Cubupckoii ppaTpun KaaccoB (hopMAaIlMii.

Oco0eHHOCTBbI0O TPUPOIHOTO IapKa SABJAETCA HaJIuuude Ha ero
TEPPUTOPUU JHUIEH3MOHHOTO ydyacTKa Hedremobbiuu (TambHUKOBOE
mecTopokaenue). IIpu aToM HauboJibIllee TEXHOT€HHOE BO3AEHCTBUE
HA 3KOCHCTEMbI TEPPUTOPUU OKAa3bIBAIOT CTPOUTENHCTBO U (HYHKITHO-
HUPOBAHUeE IIJIOIAAHBIX 00HEKTOB HE(PTIHOTO MECTOPOKICHUA.

B xome moJsieBhIX padOT M3yUaJICs PACTUTEIbHBIN M IIOUYBEHHBIN
IIOKPOB TEPPUTOPUU MIPUPOMHOrO IIapKa. 3aKJaIbIBaJIUCh ITPOQUIIN,
rae HaMM ObLIM OIMCAHBI XapaKTepPHbIe PAaCTUTEJIbHbIE COO0IIlecTBa U
3aJI0}KeHbl IIOYBEHHBIE paspe3bl. COOTBETCTBEHHO, OTOMPAJINCH T'ep-
OapHbIe U ITOUYBEHHBIe 00pasIibl. Jleannch IpeaBapuTeIbHbIe OIEHKN
¥ JaBaJiiCh TEePBUYHBLIC HAa3BaHUSA MOUYBEHHBIM Pa3HOCTIM U repbdap-
HBIM oOpasiaM. 3aTeM B X0/e KaMepaJbHOH 00paboTKU JaHHBIX IIPO-
BOJIMJIOCH HaJIbHENIee oIpeaeseHrie OTOOPaHHBIX 00pasIoB, IPOU3-
BOAMJIACH UX KOPPEJSIUS U AeJIAJINCh OllpelesieHHble BIBOIBI.

B pesysibTaTe mpoBeeHHOI0 aHAIM3A CHEJAaHbl CJAEAYIOIIUE BbI-
Bombl: 1) Ha TeppUTOPUU MPUPOTHOTO HapKa MHPeobJIaZaloT TOUBBI
TMecYaHoro M CYIeCcuaHOro I'PAaHyJIOMEeTPHUUYeCKOTO COCTaBOB; 2) Io-
BCEMECTHO PasBUT 00J0TO0OpPa30BaTENLHBIN mpoliecc (6oJ0Ta 3aHU-
maior 6osee 50% TeppuTOpPUM MPUPOLHOro IapKa); 3) Ha Bomopasie-
JlaX IIPOM3PACTAIOT B OCHOBHOM COCHOBBIE Jieca, UTO CBA3aHO C IIPeod-
JlafaHWeM TaM IIOYB IIeCYaHOr0 MeXaHWUEeCKOTo cocTaBa; 4) B mouBax
BOZOPA3/IeJIOB B TOM MM WHOM CTEIIeHUW PA3BUTHI IIPOIECCHI BHIMBIBA-
HUs, YTO o0ycyiaBiauBaeT Hajauume ropusdouToB E u EL; 5) mauboiee
YacTO BCTPEUYAEMBIM THIIOM ITOUYBBLI HA TEPPUTOPUU BOAOPA3IEJTIOB SIB-
JISIeTCsI II030JI WJLIIOBUAIBHO-KEJIe3UCThI, XOTS TaKyKe BCTPEeYaroT-
cA U pasjamuHble ero Bapuanuu [3]; 6) HecMOTpPA Ha OTCYTCTBHE MHO-
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rojieTHe#l Mep3J0ThI, HaMU He WMCKJIYaeTCsd BO3MOIKHOCTb IIPUCYT-
CTBUSA B IIOYBEHHOM IOKPOBe cBeTio3eMOB (oTzen Kpumomeramopdu-
YeCKUX IIOUB), XapaKTePHBIX KaK pas [IJs TePPUTOPHUIl C COBPEeMEeH-
HOII MHOTOJIeTHell Mep3JIoTOMH; 7) KaK B IIOYBEHHOM, TaK U B PaCTHU-
TeJLHOM IIOKPOBe (TOUHee B WX ITpeo0pas3oBaHMM) 3aMeTHA POJIb aH-
TpomoreHHoro gakropa. OHa MPOABISAETCA B BHITAITHLIBAHUU (UTO Be-
IeT K M3MEHEHUIO IIJIOTHOCTU, CJAOKEHUS IIOUBBI U IIP.) U PyOKax Jie-
COB, U B 3arpsisHeHuu BogoeMoB [1]; 8) B cTPYKType IIOYBEHHOTO II0-
KpOBa [JOCTATOYHO UYETKO IIPOCJIeKMBAIOTCSI HEKOTOPbIe TEeHIEeHIIUU,
XapaxKTepus3yiolue MoYBoo6pa3oBaTeIbHBIN IPOIleCC B CpeaHel Taii-
re 3anaguoit Cubupu [5].

BrinosiHenHas pabora u coOpaHHBIE MATEPUAJIBLI ITO3BOJISIOT IPO-
IOJI’KATh M3yueHUe OCOOeHHOCTell PACTUTENHHOTO U MOYBEHHOI'O IIO-
KpOBa TEPPUTOPUH IPUPOAHOTrO Napka « KoHIUHCKUE 03epa», UX IPO-
cTpaHCTBeHHOU muddepeHmuanuu. Ilaanupyercsa co3gaHre KPYIIHO-
MacImTabHONM KapThl HA MCCJIENOBAHHYIO TEPPUTOPHUIO.
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®OPMUPOBAHUE MOYBbI JIECHbIX 3KOCUCTEM
(POINb BUOINOMMYECKOIo ®AKTOPA)

WN.B. ApueroBa, A.H. NaHwokoB, E.I. Ky3HeyoBa
WHcTuTyT 6uonornm Komu HLL YpO PAH, . CbikTbiBKap

PaccmorpeHno nsmenenne cydbcTpara B IpoIiecce CAaMOBOCCTAHOBU-
TeJBHOUM CYKIlecCHU Ha dTare (GhyHKIIMOHMPOBAHUS NBYX TUIOB pac-
TUTEJHBHOTO COOOII[EeCTBA — MHOI'OJIETHEr0 3JIaKOBO-PA3HOTPABHOTO M
OJIBIIIAHMKA XBOIIeBO-pasHoTpaBHOTo. 00a pacTUTENbLHBIX CO0O0IIe-
CTBa Pa3BUBAJINCh «C HYJsS» Ha ONHON M TOH Ke IOpOoJe — IIOKPOB-
HBIM TIBLIEBATHIN CYTJIMHOK, OCTABJIEHHOM IOCJTE PEKOHCTPYKIIUU aB-
torpacchl CrikTeiBKap—Kupos. ITocroauusie minomanku (I1I1) gasa mc-
cJeMOBaHUSA PACIIOJIOMKEHBI M0 00e CTOPOHBI aBToTpaccehl: 111 (MmHO-
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rojieTHee TPaBsSHOE COODII[eCTBO) HA BHIPOBHEHHOM yYacTKe BIOJb pe-
KOHCTPYUPOBAHHOU MOPOTH; 110 APYTYIO0 CTOPOHY HAa BEPIIUHE U CKJIO-
He TPUIOPOKHOTO yBajia BIOJb PEKOHCTPYUPOBAHHOUW aBTOTPACCHI —
TITI2 (onbpiraHUK).

TeopeTuuecKuil IOAXOMA IPOBEJEHHOTO WCCJIETOBAHUA ONUPAIICA
Ha OPUHIUI cucTeMHOCTH. IlouBa paccMaTpuBaeTcsi KaK KOMIIOHEHT
9KOCHCTEeMBbI, KOTOpas MIpeJcTaBJsAeT cO00Ii IeJIOCTHOe 00pasoBaHUe
B3aMMOOOYCJIOBJIEHHBIX KOMIIOHEHTOB — PaCTUTEJIHLHOT'O COOOIIEeCTBa,
hayHUCTUYECKU-MUKPOOHOTO KOMILJIEKCa, TPAaHCHOPMUDPYIOIIETO OT-
MuUpawInyio @uromaccy, m cybcTpara, e ocBamBaemMoro (IIOYBEHI).
C sTux mo3uIuii OBV BBHIABJIEHBI KAUECTBEHHO-KOJMUYECTBEHHEIE Xa-
PaKTEepPUCTUKU COCTaBa, CBOWCTB PACTUTEJIBLHOCTH, IIyJia MUKpOOpPra-
HU3MOB, OTJIMYUSA IPOAYKTOB TpaHCHOPMAIUU, COCTAB BOAOPACTBO-
PUMBIX BEIEeCTB, MUTPUPYIOIIUX B CyOCTpaT B PasHbIX THUIIAX OUO-
TUYECKOTO KoMIloHeHTa. O000IIeHre IOJYUYeHHBIX Pe3yJabTaToB IIO-
3BOJINJIO YCTAHOBUTH CBA3b MEKIY MCCJIENOBAHHBIMU THUIAMU PACTU-
TeJIBHOTO coo0IecTBa u (hopMUPOBAHMEM OCOOEHHOCTENH MOP(MOJIOTH-
YECKOI'0 CTPOEHUSI, CBOMCTB THIIOB HOBOOOPA30BAHHBLIX CYOCTPATHBIX
KOMIIOHEHTOB, T.€. HOBOOOPa30BAHHBLIX IIOYB KAaK 3aKOHOMEPHOTO pe-
3yJIbTaTa BO3JeCTBUA OMOJOrnYecKoro akropa.

OO0muM TPU3HAKOM HOBOOOPA30BAHHBIX IIOYB IIPU CBOEOOpa3UU
uxX MOPGOJIOTUYECKOTO CTPOEHUA ABJIAETCA CHOPMUPOBAHHBINA CJIOH
OMOTEeHHO-OPTaHO-aKKYMYJISATUBHOTO THUIIa, 00eCIIeUYnBAIOIIUI YCTOM-
YHMBOE BOCIIPOU3BOJCTBO PACTUTEJIBHOI'O COODII[eCTBA KAaK IJIABHOTO
daxTopa yCTONUMBOCTH (DYHKIIMOHUPOBAHUSA 9KOCUCTEMBI B I[€JIOM.
Ilpu sTOoM MuUHepaJbHAs IOPOJA II0J OMOTreHHO-aKKYMYJIATABHBIM
cJioeM ocTaeTcsa 6e3 3aMEeTHBIX IIPeo0pa30BaHUIl B 000UX THUIAX HOBO-
00pa30BaHHBIX ITOUB.

Taxum obOpasom, mouBa (GopMHPYETCI WM (PYHKIMOHUPYET Kak
SBOJIIOIIMOHHO Pa3BUBAKOINUIICA (PAKTOP YCTOMUYMBOCTUA PACTUTEIBHO-
CTH Ha CcyIlle 3eMJu. B yCcJa0BUAX BbIPAKEHHON BEePTUKAJIBLHON MU-
rpainuy BJard BOLOPACTBOPUMbBIE opraHudyecKue (KUCIOTHOI IIPUPO-
IBI) TPOAYKTHI TpaHchopMaIuy (PUTOMACCHI B3AUMOAEHCTBYIOT C MU-
HepaJbHOM MOPOAOI IOJA TMOYBOM, Mpeobpasys ee OmpemesIeHHBIM 00-
pasom.

HuxkHaA rpaHuIia mouBsl (0 CUX MTOP JUCKYCCUOHHO O00CY K IaeT-
cs1) ompeessieTcs BePTUKAJbHBIM PeSKUM CHUKEeHUEM aKKyMYJIAIIUN
2JIEMEHTOB-OMOTEHOB IIOJ IMOYBO¥. MHBIMU cjI0BaMU, MUHEPAJIbLHBIN
TPOo(UIL TOUYBBI ABJIAETCA PE3YJIBTATOM BO3AeHCTBUSA PACTBOPUMBIX
OpPTraHUYECKUX KUCJIOT, MUTPUPYIOIINX W3 IOUYBLI, B3BAUMOAENCTBYIO-
IUX C MUHEPAJbHOU MOPOJOM M OCeNAIOINUX Ha HEKOTOPOM IIyOuHe
IPOAYKTOB B3amMoelcTBusA. PasHooOpasue IMOUYB CBSA3aHO C reorpa-
(ruuecKuM pasHooOpasueM IPUPOSHO-KINMATUUECKUX YCJIOBUUA U U3-
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MeHeHHeM TUIIOB pacTuTeJbHOCcTHU. [louBa m mpeoOpasoBaHHAS IIOM-
IIOYBEHHAsA IIOPOJA SBJAIOTCA PAa3HBIMU 00PA3OBAHUSAMU, CBA3AHHBI-
MU IIPUYMHHO-CJI€ACTBEHHBIMHN OTHOIIIEHMUAMM.

Urak, m00asa HayKa B CBOEM PA3BUTHUU MPOXOAUT STAIBI OCMBIC-
JIEHN S HAKOIJIEHHBIX JAHHBIX 00 00BbEKTEe MCCJIeJOBAHNA, KOI'La 0CO3-
HaeTcs HeIOCTATOYHOCTh TEOPETHUUECKOU 0ashl B CBSIBU C BO3PACTAIO-
oM 00'beMOM 3HAHUS O IIpeaMeTe HAayK’. ITU STallbl MOYKHO OIpe-
IeJsTh KaK KpuTuuecKue (KPU3UCHBIE) MOMEHTHI B HAYYHOM IIO3HA-
HUM, paspelllaeMble uepes oboraieHne paHee CO3ZAHHON TeopeTuye-
CKOIi 6a3bl (CHUCTEMBI B3TJIAOB, NpUHIINNOB). lHaue roBopsa, 6e3 me-
PHUOOMYECKOTI'O IIePEOCMBICIEHUA HOBBIX JAaHHBIX HE MOMET 6BITI> pas-
BUTUA HayKu. Ha 9TUX KPUTHUUYECKUX Y3JIOBBIX dTamax paHee (OPMU-
pyIoIIeicsa CuCTeMbl IIPUHITAIIOB ITPOUCXOAUT OCMbBICJIEHNE BO3POCIIIe-
ro o6’beMa 3HAHUA.

VMeHHO Takasg KPUTHUUECKAA CUTYaIlUusa HAGIIOJAeTCSa B IIOUBOBE-
IeHuu, HayKe, mporrenieil 6osee uem 100-1eTHUI mepuos aKTUBHO-
O HAKOIIJIeHWS 3HAHUN O CBOEOOPA3HOM IIPUPOIHOM OOBEKTe — II0Y-
Beé — C MOMeEHTa CTaHOBJIEHUA IIOUYBOBEJECHNA KaK HAYKH.

OO6HOBJIEHNE HEKOTOPHIX ITOJOKEeHUI JacT TOJTUYOK Pa3BUTHUIO CBSA-
3aHHOT'O C IIOYBOBEJEHNEM CEJIbCKOX03AMCTBEHHOTO HAIIPABJIEHUS UC-
IIOJIb30BAHUSA 3€MEJbHOI'O Pecypca, a TaKyKe PeIIeHUI0 IPOo0JIeM OX-
PaHBI IPUPOSHON CpPeabl, BOCCTAHOBJICHUIO JIECHBIX PECYPCOB.

AHANN3 TEOTPA®UN N IKONOTUKN
CEPOIrymycoBOIO rOPU30HTA (AY)
B PAMKAX «KITACCU®UKALIMKM N OUATHOCTUKM NOYB», 2004

H.WU. BenoycoBa
MouBeHHbIV MHCTUTYT M. B.B. [JokyyaeBa, r. MockBa

«Knaccupuranua u gmarmoctura mous Poccum» (2004) (mamee
Kn-04) [1] comep:XuUT IPUHINOINAILHO HOBbIe TOJOKeHUs. CaMbIM
BAKHBIM IIPEJCTABJIAETCS PasieieHre MUHEPAIbHBIX I'YMYCOBBIX I'O-
PHU30HTOB Ha HECKOJILKO KayecmaeHHuvlx kKamezopuil. OnuH U3 TaKUX
TOPU30HTOB — ceporymycoBbiii (AY).

ITens paboTsl — HA ocHOBEe MHGMOpPMAINKU U NPUHIUIOB Kia-04 BbI-
SIBUTH CJIOYKHOCTHM U MPOTHUBOPEUNSI, HAMETHUTHL IIyTH HAJbHEHIIIero
MCCJIEOBAHUS FOPU30HTA U PA3pabOTKM ero JUATHOCTUKH.

Crnenys Kiua-04, ceporymycoBbIii TOPHUB3OHT CBoOiicTBeHeH 14 Tu-
ImaMm I0YB, PAaCIPOCTPAHEHHBLIM OT 3allaJHBIX rpamul Poccuu 10 BOC-
TOuHBIX. Ha 9TO#l TeppuUTOPUU PA3BUT T'YMUIHBIN, MePU- U CEMUTY-
MUAHBINA, YMEPEHHO-XOJOIHBIN U YMEePEeHHO-TeIlJIbIi, YMEePeHHO-KOH-
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TUHEHTAJbHBIN, KOHTUHEHTAJbHBIN U PE3KO KOHTUHEHTAJNbLHBIN KJIU-
MAaT, pacIpoCTpPaHeHa W OTCYTCTBYET MHOTOJIETHSA MepsjoTa. ['opu-
30HT He (pOPMUPYETCS B 9KCTPAKOHTUHEHTAIbHBIX, XOJOIHbBIX, apus-
HBIX ¥ CeMUAPUAHBIX YCJIOBUAX HE3aBUCUMO OT HAJUUYUSA UJIU OTCYT-
CTBUS IPU 9TOM MHOTOJETHEN MepP3JIOTHI.

T'opuzonT AY (¢QopMupyerca oA pasHOH PACTUTEJIbHOCTHIO.
B HasBaHHBIX IIpejesiaX Pas3BUThl XBOWHBIE Jeca (eJI0BbIe, COCHOBEIE,
JINCTBEHHUUYHBIE, CMEeIIlaHHbIE), MEJKOJUCTBeHHbIE (Oepe3oBbie, OCHU-
HOBBIE, OJIbXOBBIE, CMeEIIaHHbIe), IMUPOKOJNCTBeHHbIe (TJIaBHBIM 00-
pasom, ny60BBIE) 1 pPasHOOOpPa3HbIE XBOWHO-JINCTBEHHbIE; HA3EeMHBIN
TMOKPOB MOJKET ObITh TPABSIHUCTHIM, 3JaKOBBLIM, IMATOPOTHUKOBBIM U
T.1I.

W3 crkazaHHOTO CJIeyIOT BHIBOMBI:

1. ITo Bepcuu Ki-04, 1MOYBEI C CEPOryMYCOBBIM I'OPHU30HTOM OXBa-
THIBAIOT OTPOMHYIO M Pa3HOOOPAsHYI0 TEPPUTOPHUIO U SBJISIOTCS, IIO-
BUIUMOMY, CAMBIMH PACIIPOCTPAHEHHLIMHU B CpPeIHUX ITHpoTax Poc-
CUU 1, BEPOSITHO, Bcero CeBepHOro mOJMyIIapusa SeMJIH.

2. TopusouT AY szaHmMaeT HecoM3MepUMO OOJIbIllee ITPOCTPAaH-
CTBO U 0oJiee HMIMPOKYIO DKOJOTMUYECKYIO HUIITY, YeM J0O0M THUII IOo-
YBBI WJIU JaKe I'PYIIa POACTBEHHBIX TUIOB IIOYB C 9TUM T'OPU30HTOM
(HampuMep, Bce TOUBEI ¢ TOpu3oHTOM AY TeKcTypHO-IuddepeHIInpo-
BAHHOTO OT/EJA).

3. @opmupoBaHue TopudoHTa AY IIOM Pa3HBIMHU TUIIAMHU Jeca
PE3KO MPOTHUBOPEUUT IIPEACTABIEHUSIM, IOCIIOACTBYIOIINM B JI€CHOM
IIOYBOBE€HUU, O TECHOH CBS3U I'yMYyCOBOI'O T'OPM30HTA C TUIIOM Je-
ca [2-3, b u mp.].

4. CeporymycoBbiit Topus3oHT AY He nuddepeHIIupyeT IOUBLI B
reorpauuecKoM M SKOJOTUYECKOM IPOCTPAHCTBE.

5. B mesom, ropusonT AY MeHee CEHCOPHBIN K M3MeHEHUIO (ak-
TOPOB IIOYBOOOPA30BAHUS, UEM OTHAEJbHO B3ATHIA INeHeTUUYECKUHN THUII
IIOYBBI.

6. CooTHoIllleHrIe TpeX 00d3aTeJbHBIX IIPOIeCCOB-TYMYyCc0o00paso-
BaTeseii: 1) mocTymeHne Ha TOBEPXHOCTb W B TEJIO IIOUBBLI OTMEPIIeH
O6uomacchl; 2) ee MUHepaausanud U TyMuUGUKaAIUSg 1 3) IIpeBpaiie-
HUe in situ ryMmuunrpOBaHHBIX OPTAaHWYECKUX COENUHEHWI B Opra-
HO-MUHepaJbHble — He Au((epeHInpOBaHbl B OUEePUEHHOM AUAIas30-
He 9KOJIOTUYECKUX YCJIOBUIM.

IIepBbie nBa Ha3BaHHBIX IIPOIlECCA AOCTATOUHO JIETKO KOHTPOJIU-
PYIOTCA M UCCIAEAYIOTCA HAa MHOTOUMCJIEHHBIX CTalMOHapax B cdepe
JIECHOTO IIOUYBOBEIEHUs, JECOTUIIOJOTUMN W 9KOJOTHU pacTeHuit [3-5
U Op.]; yCTAHOBJIEHA UX CBS3b C 9KOJOTUUECKUMHU (B YaCTHOCTHU, pac-
TUTEeJbHBIME) YCIOBUAM. TpeTuii mpoIiecc IpakTUYeCKU He U3yUeH.
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W3 ckasdaHHOrO cJIeAyIOT ABAa HaIpaBJeHUS TajbHelIeil paboThl:
1) moucK MPUBHAKOB UM KOJUUYECTBEHHBIX IIapaMETPOB yiKe U3BECT-
HBIX CBOMCTB M/WJU IIPU3HAKOB, Pas3mesaioninX HbIHe eIUHbIH Topu-
30HT AY; 2) mouck (ocosHaHme) IIPOIECCOB, KOTOpPBIE IIPEBPAIAIOT
CYIIIECTBEHHO PAa3HbIe MCXOMHBIE IMPOAYKTHI B KAUECTBEHHO €IMHBIN
T'YMYCOBBIIA TOPUBOHT.
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MOP®OMETPUYECKUE XAPAKTEPUCTUKN YEPHO3EMOB
ATPOJIECOMEJIMOPATUBHOIO KOMIMJIEKCA KAMEHHOW CTEMHW

B.A. Becnanos, l0.U. YeBepauH, T.B. TutoBa
Hay4Ho-nccnenoBaTenbCckMim MUHCTUTYT CEMNbCKOro X03AnCTBa
LleHTpanbHo-YepHosemHow nonocsl uM. B.B. [Jokyyaesa, BopoHexckas obn.

C momenTta cosmaunusa B.B. Jloky4uaeBBIM arpoJjiecoMeruopaThB-
HOro Kommiekca B Kamennoit Crenu mpoiio 120 ser. Ero mouseH-
HBIHM ITIOKPOB IIpeTepeBas 3HaAUNTEJbHbIe U3MEHEHHU II0CJIe PAaCIIAIIl-
KU CTeIM U BBICAAKHU JIECHBIX IoJioc. UepHosembl Kamennoit Cre-
MU XapaKTepU3YIOTCSA 3HAUUTEJIbHBIM BHYTPHUIOJLHBIM BapbUpPOBAa-
HUEeM OCHOBHBLIX TMOKasaTejeil miaomoponus. V3HAYaJbHO IMOYBBI OT-
JUYAICh BBICOKUM COJEp:KaHUEeM I'yMyca B IIaXOTHOM TOPU3OHTE U
MOIIHOCTBIO I'yMYCOBOTO CJIOS B IleJioM. Ilof BIMSHMEM aHTPOIIOTEH-
HBIX M €CTECTBEHHBIX (haKTOPOB MOIIHOCTH I'YMYCOBOI'O TOPH30HTA C
KaKIbIM I'OJIOM U3MeHsAeTcs. [Jid IpoBeJeHus AJUTEIbHBIX MOHUTO-
PUHTOBBLIX HCCJEIOBAHUI, M3YUYEHUS COBPEMEHHOTO COCTOSAHUSA TOU-
BEHHOTO ILJIOJOPOAUA Hasdpesja HEOOXOAMMOCTH IPOBENEeHUA KapTo-
rpaupoBaHNA TOYBEHHOI'O ITIOKPOBA HA OCHOBE BaKJIAMKU OTIEJIbHBIX
KJIIOUEBBIX YYAaCTKOB KAaK Ha ITalllHe, TaK W B JIECHOI I[OJoCe.

Ilenp HalIUX MCCIEAOBAHUI — M3yUeHUe IPOCTPAHCTBEHHOI'O Ba-
PbUPOBAHUA OCHOBHBIX MOP(OMETpUUECKUX MMOKasaTeseill uepHO3eM-
HBIX IIOYB arpoJjiecoMesimopaTuBHOTO KoMmiiekca Kamenuoit Crenu.
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B 2014 r. 6blIM 3aJ10:K€HBI MOHUTOPWHTOBBLIE yYacTKHU ILJIOIIA-
IbI0 B mpenenax 1 ra, Ha KOTOPBIX HaHeCceHa peryJisgpHas ceThb CKBa-
JKUH PyYHOTro OypeHus uepesd Kakabie 25 M. CKBa)KUHBI TPUBI3aHbBI
¢ momoitbio GPS. B mporiecce OypeHusa ycTaHABJIWBAJIUCH TJIyOMHA
3aJieTaHUS W MOIITHOCTH TOPU30HTOB, OMIPEAEAJIUCH ITOATUIIBI YePHO-
3eMOB. B KauecTBe 00bEKTOB M3YUEHHUs BbIOPAHBI CIAENYIOIINE YUaCT-
KU IIJIOCKOTO BOoAoOpasmesa: a) 3ajekb Kocumaa 1882 r.; 6) secomo-
goca Ne 40; B) mamaa 1952 r. pacmamikm.

C yueToM 0COOEHHOCTEH CTPYKTYpPhI IMOUYBEHHOTO ITIOKPOBA IIOJY-
YeHBbI CTATUCTUUYECKUE XapaKTePUCTUKY BapbUpoBaHusa MOPGOMETPH-
yecKUX IoKasaresieii depHoseMoB Kamemnoit Cremu, oTpaKaroiimx
MOII[HOCTh U TJIYOMHY 3ajleraHUs I'PAHUI] FeHeTUUYEeCKUX IOPU30HTOB
(cm. Tabsuimy). [JlaHHbIe O IPOCTPAHCTBEHHON M3MEHUYUBOCTH CBOMCTB
IIOYB HEOOXOAWMBI AJIsI PEIIeHUs PasHOOOpPasHBIX 3ajay, CBA3aHHBIX
C U3yueHHeM M3MeHEeHUs CBOMCTB IIOYB BO BPEeMEHU.

CratucTuueckoil 06paboTKe Obljia MTOABEPTHYTA TJIyOMHA HUKHEN
TPaHUIBI IEPEXOTHOT0 ropudoHTa AB, YKMCIEHHO 9TOT MOKa3aTeJb CO-
BOagaeT c OOIIell MOIHOCTHI0O rymycoBoro ciaos Amax+A+AB. Pe-
3yJILTATHI CTATUCTUYECKOI 00pabOTKMU MaHHBIX MOKAa3bIBAIOT, UTO KO-
athdumeHT Bapmaluy MOIIHOCTA I'yMYCOBOTO CJIOS H3MEHseTCA Ha
uccienyeMbix ydactrax oT 14 mo 25% (cm. Tabauiy). MuHUMAIL-
HBIM 5TOT IOKa3aTeJlb 0Ka3aJICs B JIECHOU moJioce, rae 3a 100-meTHuin
TIePUOJ YCJIOBUSA ITOUYBOOOPA30BAHUSA CTAOUIMBUPOBATINCH 1 BHAUCHUA
MOIITHOCTH I'YMYCOBOT'O TOPM30HTA HAYAJIU BhIPABHUBATHCS.

MoiHOCTS TYMYCOBOI'O CJIOSI B I[€JIOM, XapaKTepuayemas TIyou-
HO¥ HUIKHeH rpaHuilbl ropusdoHTa AB, JieKuUT B mpemenax: Ha Mall-
He — 48-90 cwMm, Jgecomosioce — 60-100 cm. MakcuMyM oTMeUeH Ha 3a-
JIeXKHU, TAe MOITHOCTh ropudonTa AB mocturanma 130 cm. [ia samexu
OBLT OTMeUYeH ¥ MaKCUMAJIbHBLIN KO3(h(GUIIMEeHT BapUaIluy MOIITHOCTU
rymMycoBoro cjost — 25% , 4To OOJIbIlle IIOYUTH B JBa pasa II0 CpaBHe-
HUIO C APYTUMU O0BEeKTaMU.

CraTtucTtuka pacnpegerneHUs nokasaTens MOLWHOCTU rymMmycoBOIro ropu3oHTa

[Mokasatenu cTaTucTukm 3anexb JM1-40 Mawns
CpegHee, cm 78.7 73.9 64.4
CraHgapTHas owwmnbka 4.3 1.6 2.6
MeguaHa 75 73.5 65
Mopa 68 70 70
CTtaHgapTHOE OTKIOHEeHUe 19.5 10.4 10.1
MHTepBan, cm 80 40 42
MuHUMYM, cm 50 60 48
Makcumym, cm 130 100 90
YpoBeHb HagexHocTH (95.0%) 8.9 3.3 5.6
KoachdpumumeHT Bapmauum, % 24.8 14.0 15.6
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Bricokue cpenHne 3HaueHUSA 9TOrO MOKasaTessd IJs 3ajJiesKu 00y-
CJIOBJIEHBI TIOBBIIIIEHHOH 300Tr€HHOM aKTUBHOCTHIO Me30- U MaKpoday-
HbI. B pesayabTaTe aHTPOIIOTeHEe3a 300TeHHAS OeATeJILHOCTH CYIIe-
CTBEHHO CHU3UJIach. BeiencTBre 5TOro Ha MalllHe U B JIeCHOI moJjioce
YMEHBIITNJIACh MOIIHOCTh I'YMYCOBOT'O TOPMU30HTA.

XapakTepHoii ocobenHOCThI0O MOuB Kamenuoii Crenu sBJIseTCS
3HAUYUTEJbHOE BapbUPOBAHNE MOIITHOCTU I'yMyCOBOT'O IOPUB30HTA. XO-
TA B IIEJIOM OHU OCTAJUCh B rpajaliui, XapaKTePHOH [IJis CpemHe-
MOIIHBIX BUAOB. VICKJIIOUEHUEM CTAJU JIUIIL IePepPhIThie YePHO3EeMbI
3aJIeJK1, KOTOPbI€ B HEKOTOPBIX CIyYasiX MOYKHO OTHECTU K MOIITHBIM.
IIpu cpaBHEeHUU CPeJHUX BEJIWUYUH HUKHEHN IpaHuIlbl ropudonta AB
(o t-Kpurepuio CThIOEHTA) MOJYUYEHBI TOCTOBEPHBIE OTJIUYUA DTOTO
IOoKasaTessd Ha IAalllHe (tpacq. = 2.83 >t . = 2.04) u JII-40 (twq_ =
5.53 > t_. = 2.04) mo cpaBHEHUIO C KOCUMOM 321K bIO.

Takum o0pas3oM, MPOBEAEHHBLIE HCCJIEJOBAHUA MOP(OTeHeTHIUe-
ckux ocobennocreit mous Kamennoit Crenu moj JIeCHBIMH II0JIOCAMU
YCTaHOBUJIU TEHIEHIINIO COXPAHEHWS MOIIHOCTH T'yMYCOBOTO TOPU-
30HTA HA YPOBHE CTEITHBIX 3aJIE’KHBIX aHAJOTOB.

CPABHUTENbHbIN MOP®ONOrMYECKUA AHANU3
TEKCTYPHO-AN®DEPEHLINPOBAHHbIX MOYB
IO)KHOW YACTWU NECHOW 30Hbl BOCTOYHO-EBPOMNENCKOWN
W 3ANAOHO-CUBUPCKOW PABHUH

M.B. Bo6pogckuii’, C.B. Jlonko?, IU. UcTureues?
"TMIHCTUTYT DU3MKO-XMMUYECKUX 1 Buonormyeckmx npobnem noysoseneHusi PAH,
r. MywmHo
2ToMcKkUiA rocyaapCTBEHHbIN YHUBEPCUTET, I. TOMCK

Kpynueiimmue apeasbl TEKCTYPHO-TUDDEPEHIINPOBAHHBIX IIOUYB
(TOII) B EBpasuu pacmnosaraiorcss Ha Bocrouno-EBpotmetickoii u 3a-
nagao-Cubupckoii paBHMHAX. PaboT 0 CpaBHUTEILHOMY aHaJIN3y
Pa3JIMUMil CTPOEHUS dTUX IIOYB He TaK MHOI'0: HamboJjee MOJHO B JIU-
TepaType OCBEII[eHbI BOIPOCHI, CBA3aHHLIE C PA3IUUYUIMU B XUMUUE-
CKUX U (PUBUKO-XMMUUYECKUX IapaMeTpaxX, KOMIOHEHTHOM COCTaBe
IIOYBEHHOT'O MOKPOBA, CTPOEHNYU KaTeH. MeHee Bcero m3y4eHO pasHO-
oopasue crpoerus TIII mHa mMopdOHHOM, TOPU3OHTHOM U TPOPUIH-
HOM YPOBHAX OPraHMU3AIUU U er0 IPUYUHBI.

ITenp gamHOI PabOTHI — BHIIBUTH IMOYBEHHBIE MOP)OJIOTUUECKUE
BJIEMEHTHI, KOTOPhIe MOKHO MCIIOJb30BaTh AJIA CPABHUTEJIHHOTO aHa-
ausda TIOII 1ByX peruoHoB, BKJIOUAS aHAJIW3 MPUYNH pasauuuii (pe-
KOHCTPYKIIUU UCTOPUU TPOGuUiIeit).
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ITox mopdosoruuecKuM 3JIeMEHTOM HOUYBBLI MbI IIOHUMAaEM JII0001
BUAMMBII IPU BBIOPAHHOM CIIOCO0E PACCMOTPEHUS O0BEKT, OTAEJIAIO-
muicsa OT BMEIAIeld Macchl IO CBOMM cBoiicTBaM. Mopgosorunue-
CKUI 9JIeMEHT MOXKET UMeTh PasHble MAacIITabbl B IpeneIax pasMep-
HOCTU IIOYBEHHOTO Ipo(uid (TrOPMB0HT, MOP(MOH, KyTaHa) WUJIU IJe-
MEHTapPHOU IIOYBEHHON CTPYKTYPHI (FTOPU30HT, €IUHBIA AJISA pPasind-
HBIX IIOYBEHHBLIX apeaJioB; KPYIIHBIN IMOJINMOP()OH).

ITouBbl m3yuyasm Ha ore JiecHOli 30HBI BocTouno-EBpomeiickoii
(BEP) (30Ha IIIMPOKOJIUCTBEHHBIX JecoB) 1 3anagHo-CubupcKoi pas-
uuH (3CP). B npeznenax sTux pernoHOB BBHIOPAHBI PAMOHBI ¢ OJIUBKU-
MU YCJIOBUSAMU IIOYBOOOPA30BAHUA — BO3BBIIIIEHHBIE XOPOIIO IPEHU-
pOBaHHbBIE PABHUHBI C IMOKPOBHBIMU JIECCOBUAHBIMU TSMKEJIBIMHU CY-
TIMHKAMU U rauHamMu. [[oOUBeHHBIH MOKPOB CXOMK II0 KOMIIOHEHTHO-
MY COCTaBy: IIpeodagalolire MIOIIaaAl IPUXOAATCA Ha JePHOBO-IIO-
30JINCTHIE M CBETJIO-CEPhIE TIOUBHI, MOJUNHEHHOE TOJOMKEHUE IO ILJIO-
manu, a B 3anaguoi Cubupu — u no peabedy, 3aHUMAIOT CepPbIe, TeM-
HO-Cepble ¥ TeMHOTYMYCOBBIE IIOUBBI. I[IOUBBI MByYaauW IIyTEM 3aJI0-
JKeHUsI PaspPesOB W TPAHIIeH, a TaKKe IPUBJIEKAIN ONy0JINKOBAHHBIE
MaTepuasbl. B 1ies0M, MCI0Ib30BaHbI JaHHBIE Oosee ueM 1o 300 pas-
pesam u 11 TpaHIIesam.

CpaBHUTEJBHBIN aHAJNN3 IIPOBEAEH IO CJIEAYIOIIUM KPUTEPUAM:
1) masmume B mpouUIAX CJIEJOB TIyOOKMX BETPOBAJIOB (3amaamHa
rayosxe 80-90 cm); 2) HaaUYMe TEMHOTYMYCOBBIX MOP(HOHOB B HUMK-
Hel YacTH JJII0BUAJbHBIX TOPU30HTOB JAEPHOBO-IIOA30JUCTBIX U CBET-
JIO-CephIX II0UB; 3) HaAJMUMe TeMHOTYMYCOBBIX MOP()OHOB B CPEIMH-
HBIX rOpu3oHTax; 4) ¢opmMa BepxHEH I'PaHUIILI OCTATOUHO-I'YMYCOBO-
ro TOPM30HTa (BTOPOrO I'yMyCOBOTO TOPM30HTA); 5) opma um mapa-
MeTPHI HM)KHEN T'DAaHUIILI 3JII0OBUAJTBHOTO U CYO3JIIOBUATBHOTO TOPH-
30HTOB (BepxHell I'PAHUIILI TeKCTYPHOTO TOpu30HTa); 6) KOMKM (TIAT-
HA) BETPOBAJIBHON OTCHIIKU B JJIIOBUAJBHBIX U I'yMYCOBO-3JIIOBAAJID-
HBIX TOPU30HTAaX; 7) OCTAHIIbI TEKCTYPHOTO NOPU3OHTA B BJIIOBUAJID-
HBIX U T'YMYCOBO-3/IIOBHAJBHBIX TOPU30HTaX; 8) MOIIHOCTH 3JIIOBU-
aJbHBIX M TYMYCOBO-3JII0BUAJILHBIX TOPU30HTOB; 9) Mopdosorus u
YacTOTa BCTPEUYAEMOCTU IPEBECHBIX YIJIell B IOYBEHHOM IIpoduie;
10) KoIMYEeCTBO XOJOB JOKAEBBIX UePBEH B I'yMYyCOBO-3JIIOBUATBHBIX
ropusoHnTax; 11) cioucTocTh KyTaH B cCpenHell YacTU TeKCTYPHOTO I'o-
PU30HTA, MOKPBITHE IVIMHUCTLIX KYTaH CKeJleTaHaM{ WUJIU UX IIepe-
caauBanue; 12) creneHb M3MEeHEHUS TEKCTYPHOTO NOPU3OHTA Pa3HO-
00pasHBIMU IpolieccaMu (MJJIIOBUMPOBAHME UJa, MapTIIOBAIUI, TYP-
OMPOBAHHOCTH U IOrpebeHre MOP(OHOB BHIIIEIEIKAIINX TOPUSOHTOB,
O6uoreHHbIe TTOPHI); 13) coBmazeHme CpefHNX MAKCUMAJILHBIX TJIYOUH
BETPOBAJIOB C TJIYOMHOM BepXHEH I'PpaHUIbl TEKCTYPHOrO T'OPH30HTA;
14) xapakTepHbIiI TUO MOP(POHHO-TOPUBOHTHOTO CTPOEHUS IPOPUIIs
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(MOP(OHHO-MO3aUUHBI, TOPUBOHTHO-MOP(GOHHO-MO3aUUYHBIN, MOHO-
TOHHO-TOPUBOHTHBI).

ITonryueHnHble MaHHBIE 3HAUUTEJIBHO PACIIUPUIN OMUCATEILHYIO
0asy ¥ TO3BOJMJIN IEPENTH K OeTaJIbHOMY aHaimu3y MopdoreHesa
TIII Ha aTux TeppuTopuAX. BHITTOJTHEHHBINI CPABHUTEJIbHBIN MOP}O-
JIOTUYECKUN aHaJM3 TOUYB INMNPOKOJUCTBEHHBIX JecoB BEP u mous
noxTaiiry u uepHeBou Taiirm 3CP mokasas NpUHIIUIIUAJIBLHYIO OOIII-
HOCTHb MODP(MOJIOTMUECKUX 3JIE€MEHTOB MCCJIEIOBAHHBIX IIOYB U BBICO-
KOe CXOJICTBO ITyTel ux Mopdorenesa. IIpu sToM moxasaHbl Pa3aIUINA
B UaCTOTE BCTPEUAEMOCTU JI€MEHTOB OJHOTO THUIIA B IIOUYBAX PA3HBIX
PEruoHOB, OIPEEeNAIIe 0COOEHHOCTN UX COBPEMEHHOTO CTPOEHUA,
KOTOpBIE 3aKJIOYAIOTCA B UACTOTE BCTPEUAEMOCTH, KOJMUECTBEHHBIX
U TreOMeTPUUYECKUX IlapaMeTpax IMOYBEHHBIX MOP(OJIOTUUYECKUX dJIe-
MEHTOB B IIOYBAaX PA3HBIX PErMOHOB.

OcHOBHBIE Pa3JIUUYUA MEXKIY PACCMOTPEHHBIMHU IIOUBAMU CBS3a-
HBI ¢ 0COOEHHOCTAMHU UX BETPOBAJIHLHOTO MOpdoreHe3a U pasHoOi UCTO-
pueii paiioHOB MccegoBaHUI B rojoieHe. Ciaeabl BeTPOBaJIOB B (o-
HOBBIX mouBax iora Jecoit 30HbI BEP m 3CP mMmeroT mmmpokoe pac-
IpocTpaHeHWe M ObLIM OOHAPYKEHBI BO BCEX MCCJIEIOBAHHBIX TPAaH-
1mesx, a TakKe HAOJIOJAJNNCh B MOJABJIAIONIEM OOJIBIIIMHCTBE IIOUB,
BCKPBITBIX CTAHJAPTHBIMU ITOUYBEHHBLIMU paspesamu. IIpu sToMm ape-
an THII Bocrouno-EBponelickoll paBHUHBI MCIBITHIBAJI KOMILJIEKCHOE
BO3JIeliCTBIIE UeJI0BeKa 00JIbIIe NHTEeHCUBHOCTH, YeM 3aIaJHOCHOMIP-
ckuii anajor. Ilepumogrueckoe BoBJeUeHME IIOYB B PACHAIIKY IIPUBO-
INJI0 K aKTHUBU3AIUU AEeHYTAIMOHHO-aKKYMYJSATUBHBIX IIPOIIECCOB,
a Tak/Ke YCUJIEHUIO IIPOIIECCOB TOHKOJVMCIIEPCHOM MUTPAIIUU IO IIPO-
¢duaio. PopmMupoBaHUE TEKCTYPHO-IU(MMEPEHIINPOBAHHOTO TPOMUIIA
BAWAJO M Ha IapaMeTPhl BETPOBAJIOB. B pesysbTaTe COIPAKEHHO-
TO0 TPUPOAHO-aHTPOIIOTEHHOTO TeHe3uca IIOYB BO BTOPOM ITOJOBUHE
roJIoIleHa OBbLIU CPOPMUPOBAHBI BHIABJIEHHBIE PA3JIUYUA B CTPOECHUU
THII fora jecHoit 30HbI Bocrouno-EBpomeiickoit u 3amaguo-Cubup-
CKOIi PaBHUH.

UccnemoBanua uwacTuuHO monjep:KaHbl npoektamMu PODU Ne 14-34-
50140, Ne 15-04-03170.
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CPABHWUTENbHAA OLIEHKA
METOAMK U3SMEPEHWUA OBMEHHOW KUCNNOTHOCTHU NOYB

E.B. BaHuukoBa, E.B. KbizblopoBa, E.B. LLlampukoBa, I'A. 3a6oeBa,
10.U. BobpoBa
WHctuTyT 6ronormum Komu HLL YpO PAH, 1. CbikTbiBKap

B macToslee BpemMs cepbe3Hoi mpo0eMoi MOUYBOBEIeHUS SABJIA-
€TCsI OTCYTCTBUE YHU(DUIIMPOBAHHBIX METONOB ONPEeJeHUA TeX WU
WHBIX XapaxTepucTuk mouB. Cpeam HUX — oOMeHHAas KHCJIOTHOCTh
IIOYB, OIlEHMBAeMAas IIPU PEIIeHUM BOIPOCOB XMMHU [OYB, ArpOXU-
MUY, TPU UHIKEHEPHO-9KOJOTUUECKUX U3bICKaHuaX. Pecrryoauka Ko-
MU XapaKTepPU3yeTcs BLICOKMM PasHO00pa3neM TAaeKHBIX IIOUB C KUC-
JIOM ¥ CUJIBHOKMCJION peaKImell BepXHUX ropusoHToB. IlosTomy 1mo-
HUCK COOTBETCTBUSA OTE€UECTBEHHBIX METOMOB UCCJIEIOBAHUSA IIOUB C MU-
POBBIMU CTaHIapTaMu BecbMa akTyasjaeH. CpaBHUTeIbHAs OIleHKA pe-
3yJIbTAaTOB U3MEPEHU, MOJYUEeHHBIX IO PAa3HBIM METOAUKAM, MOXKET
OBITH ONHUM M3 IIyTel pellleHus HAaHHOI 3aJaum.

B Poccuu ompepenenrie 00MEHHON KIHCJIOTHOCTU IIOUB ITPOBOIAT
pacrBopom xJsopuzaa kKaiaua (¢ = 1 mouas/qm®) [1, 2]. Usmepenne 00-
el 0OMeHHO# KMCJIOTHOCTHU IOYB U ee KOMIIOHEHTOB perjaMeHTHupY-
eT TaKiKe MeTOIUKa, UCIOoJb3yeMasa 3apy0esKHbIMU KoJlaeramMu (3apy-
OesxHasa meTonuka) [3], corsacHO KOTOPOH mM3BIeUeHe OOMEHHBIX HO-
HOB U3 IIOYB IIPOBOLAT PacTBOpoM xJopuzaa 6apud (¢ = 0.1 mous/am3).
B mpomnucax pasiuYHBI: OTHOIIEHME MAacChl IIOYBBI K 00b€MY dKCTPAa-
reHTa, MOJSPHASA KOHIIEHTPAIUS U IPUPOJa KAaTUOHOB B dKCTPareH-
Te; IPU TUTPOBAHUU — PasHas MOJSPHAs KOHIIEHTPAIIUA TUAPOKCHUI-
MOHOB B TUTpaHTe M PH KOHEeUHON TOUKM THUTpPOBaHuA. Ilpmbimsu-
TeJILHO OAMHAKOBO B 00€MX METOAUKAX JIUIIH OTHOIIIEeHWE KOJIYeCcTBa
SKBUBaJIeHTOB nOoHOB K™ 1 Ba?" K mMacce mOUYBHI.

ITenp paboThI — BBHIMOJHEHNE CPABHUTEIBHOrO aHaJn3a pesyJibTa-
TOB U3MEPEHUN IMoKasaTejiell 00MEeHHO KMCJIOTHOCTU U ee KOMIIOHEeH-
TOB, IIOJIYUEHHBIX C IIOMOIIIBIO POCCUMCKOI U 3apy0esKHOIl METOIUK.

O0BEeKTHI MCCIEIOBAHUA — YEThIPE CMEIIaHHBIX 00pasila MUHe-
PaJIbHBIX TOPU30HTOB MOUB Pecnybiuku Komu.

B xome mcciaemoBaHMil MOKAa3aHO, UYTO IIOTEHIIMOMETPUYECKOe TH-
TPOBaHME II0 CPABHEHUIO C ATOMHO-dMUCCHOHHBIM METOIOM obecie-
YpBaeT 3aBBIIIIEHNEe Pe3yJbTAaTOB OINpeaeeHUs KUCJIOTHOCTH II0YB,
00yCJIOBJIEHHOH OOMEHHBIMM HOHAMU MeTasnoB, B KCl-BRITSKKAX,
¥ OTKJIOHEHWE TeM BBIIlle, YeM HUKe KUCJIOTHOCTL MOUB (CM. pHCY-
HOK). [JaHHYI0 3aKOHOMEPHOCTH MOYKHO OOBACHUTH TEM, UTO MOJIAD-
Hasd KOHIIEHTPAIUs MOHOB aJIOMUHUSA B COJIEBOM pacTBOpe maja (OT
1.5x1073 mo 5x1073 moss/mMm?%), a TUTPOBAHME BBLIMOJHAIOT pa3daBiIeH-
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HEIM PACTBOPOM I'HAPOKCHIA O,

narpusda (¢c(OH") = 0.02 mosan/ 25

am?%). BeamemeTBue sToro, uem

MeHbIIle KOHIEHTPAIUSI WO-

HOB aJIIOMUHUS B PAacTBODeE,

TeM OOJIbININE U30BITOK WO-

HoB OH™ TpebyeTca mjsa mo- 104

HOTO OCaKAEHUSA TUAPOKCHUIA

ATIOMUHUS. 5 .
Comep:xkamnue 00OMeEHHO-

ro Al (III), ompeneseHHOTO 0 *

B KCIl-BBITsI)KKE, ITOCTOBEP- % 0 10 20 30 40 50

HO IIPeBBIIIAeT AaHaJOTUY- S—

HBIA II0OKa3aTesb, IIOJyYeH- m(1/2M7) | mmom/kr

HEIff IPU DKCTPAKIUU PAacT- "

Bopom BaCl,. Dru pagmmans 3aB1CMOCTb OTHOCHTEIILHOTO OTKIIOHe-

HWS KUCNOTHOCTM MoYB (8, %), 0byCnoBneHHowm
MOHaMM METasIfIoB, OT M3MEPEHHOro Mo oTe-

ny(1/ M)
m ’

20 4

00bACHAIOTCS 00JIee BHICOKOM
CEJIeKTUBHOCTBIO TJIMHUCTBIX
MUHEPAJOB K HMOHAM KAaJIUsS  YECTBEHHOM METOAMKE rokasaress
(I) mo cpaBHeHHIO C WOHa-

MIT 6apI/Iﬂ (II), a Takike IIO- OTHOCUTENBHOE OTKIIOHEHUE paccyuTbiBann B

. .. OTHOLLEHWM MOKa3aTensi, 3MepeHHOro Mo oTe-
BBRIIIEHHOM  KOHIEHTPALMEU  yectgeHHON METOAUKE, OT 3HAYEHUST, NONyYeH-
9KCTpareHTa IIPpU HUCIIOJIb30- HOro No 3apybexHoN.

BaHUU IEePBON METOAUKMU.

PesynbraTtel mamepenuii o0Imeii OOMEHHOI KMCJIOTHOCTU IIOUB
U KHUCJOTHOCTU, 00ycioBiaeHHO# H', moJiyuyeHHBIE IO OTEUECTBEH-
HOIT MeTOAWKe, JOCTOBEPHO BHIIIE, UeM II0 3apybe:kHOii. BeemcTBue
MaJIoTO cofep:KaHusa MOHOB HY, mepexomAIux m3 IMOUYBBLI B PACTBOP
xJjiopuna 0apus, TOTPENTHOCTh OIeHKM MJAHHOTO IMOKasaTess paBHa
100%, 4TO MO3BOJAET JHIIL KAYECTBEHHO OIMCHIBATHL HAHHYIO CO-
CTABJIAOIIYI0 KUCJIOTHOCTH ITOUB. IIOTPEIIHOCTH OIEHKHU JTOTO IIO-
KasaTeJsid IPU HCHOJb30BAHUU OTEUECTBEHHON METOAUKU COCTABJIS-
er 50%.
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MOP®OIIOM'MYECKAA ANATHOCTUKA JNIECHBIX NMO4B
B KINACCU®UKALIMK NMOYB POCCUN

M.W. l'epacumoBa
MockoBckui rocynapcTBeHHbI yHuBepceuteT uMm. M.B. JlomoHocoBa, 1. Mocksa

IIpuopureT moI€BOI TMATHOCTUKY ABJSIETCA OCHOBOI COBPEMEH-
HBIX KJIacCU(PUKAIUi, YTO TpeOdyeT MOJHOIIEHHOTO OMUCAHUA TPodu-
as. TpyaHocTr KJjaccu(PUIIMPOBAHUA IIOUYB B PaMKax KJaccudukra-
muu mouB Poccuu (KIIP) [1] nmpu o6paboTke HATYPHBIX HAOIIOIEHUNA
MOTYT OBITH CBSI3aHBI JUOO C UBJIUIIHEH KPATKOCTHIO ONMMCAHUSA, JI-
00 HEIOCTATOUHBIM BHUMAHWEM K TeM IMOYBEHHBIM CBOMCTBaM, KOTO-
pble BasKHBI IJIA UAeHTU(GUKAINYU FeHETUUYECKUX IPU3HAKOB, CJEIO-
BaTEJbHO, HMOATUIIOB, IIPOCTHIX WM CJIOKHBIX. C IMArHOCTUKON TO-
PUBOHTOB OBIBAET MEHBIIE ITPOOJEeM, MMOCKOJAbKY nX onucauusa B KITP
moapobOHee, XOTA U TPeOYIOT yTouHeHuli. PYKOBOJACTBO IIO0 OIIMCAHUIO
mouB PAO [5] pemraer obpaTHy0 3amauy nmo cpaBHeHuio ¢ KIIP: ga-
eTcs KJacCU(PUKAIMOHHASA WHTEPIpeTaIua IapaMeTpPOB OTIeJbHBIX
CBOIICTB (OKPacKu, CTPYKTYPHI 1 IpP.). Takoil moaxom uMeeT GOIbIIIOE
3HAUEHUe [JIA JIECHBIX II0YB, I'Jle TPAJUIIMOHHOE B POCCUMCKOM ITOU-
BOBeJleHUU oOpallleHre K IIpolleccaM He BceTZa HaXOMUT aJeKBaTHOE
KJIacCU(DUKAITMOHHOE OTpakeHme. XOPOIIO0 U3BECTHO, UTO IIOYBHI Ta-
€XKHO-JIECHOI 30HBI MMEIOT JOCTATOYHO CJIOXKHBIE T€eHETUYECKUe IIPO-
dusnu, coxpaHAPIMe NIaMATh He TOJbKO O COOBITUAX B I'OJIOIIEHE, HO
U HeIaBHUX CMeHaX (DUTOIEHO30B U APYTUX ABJIEHUAX, U OHU MOTYT
O0bITH oTpaskeHsl B KIIP Ha ypoBHe HuKe Tnma. AHanms myo6InKanui
1 o0pallleHuil Mo AUATHOCTHKE IOYB MO3BOJIMIU BBIJEJIUTH TAKCOHO-
MUYECKM 3HAUMMBIE CBOIICTBA IJI OCHOBHBIX I'DYIN IIOYBEHHBIX I'O-
PHBOHTOB.

BepxHue TOpWM30HTBI: OpPTraHO- M T'YMYCOBO-aKKYMYJISTUBHBIE.
H1s1 opraHOreHHBIX TOPU3OHTOB OIlEHKA CTEIIEHW DA3JIOMKEeHUs opra-
HUYECKUX OCTATKOB, UX COOTHOIIEHUN W MOITHOCTU OTHEJIBHBIX CJIO-
€B CJYKaT TUMOBLIMU U IIOATUIIOBBIMU KPUTEepUAMU. POPMBI TyMy-
ca, 4acTO OTMeuaeMble B JIECHBIX IOYBAaX, HE MMEIOT IIOKa KJIACCHU-
(GUKAIIMOHHOTO BBIPAKeHMUA. ['yMYyCOBBII T'OPU30OHT TaeXXHO-JIECHBIX
IIOYB OOBIYHO AUATHOCTUPYETCA KakK ceporymycoBbliit (AY), XxoTsa gua-
IIa30H ero CBOMCTB BeChMa IIIUPOK, W AJIA BBIABJIEHUA MOAUMDUKAIIUII
YUUTHIBAETCA IPUMECh PAa3HBIX PACTUTEJBHBIX OCTATKOB, O0UMJINe KO-
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IIPOJIUTOB, YIOJbKOB, a TaKsKe CJIOMKeHue, 11BeT, (JopMbI I'PaHUIl, Ha-
JInure CKeJieTaH, I'PUOHOIT MUKPOQIOPHI; MOJE3HBIMU MOTJIN OBI OBITH
dopMEbI TyMyca B HeJTaBHUX pPaspaboTKax.

B oamroBmasnbabIXx ropmionTax (EL) omuchiBaroTcsa NIMTYATHIE
CTPYKTYPBI, mHOTHA ¢ audPepeHImanell rpaHeidl IJIUTOK HEsSCHON
OPUPOJLI, He YUNUTHIBAEMOII KaK TeHeTHUYECKUU IIPU3HAK. Y UUTHIBA-
IOTCS CBOIICTBA, CBsA3AaHHBIE C IepepacipelesieHneM COeIUHEeHUI Ke-
Jjie3a, B CaMOM SIPKOM BBIPpa’KEHHU — MUKPOIPOMUIb II0A30J1a; TyMY-
coBble nATHA (mponuTika uau BIT); ciaenbl mpeskHEN pacHaiiku WJIN
OTJIeeHUA — pesyJbTaTa 3a00JlaumBaHUsA BEIPYOOK.

B cy6amoBuanbubix ropusonTax (BEL) ocHoBHOe BHUMAaHUTE yue-
JasieTcsi popMaM Aerpafaliuy TeKCTYPHON TOJIIIN: HAJUUNI0 0elechIxX
SABBIKOB, IpPOHUKAMINUX B ropusoHT BT, rae omm mpuobOperaioT cu-
30BaThHIfl OTTEHOK, JUOO IIOCTElleHHOMY mepexony K ropusoHTy BT c
HapacTaloluuM KHU3Y KOJUUYecTBOM Oypbix MopdonoB BT B Gesecoit
macce EL. O6a BapuauTa MOTYT 3aMEHATHCA OTHOCUTEIHLHO OTHOPOI -
HBIMU cJIa000TJIeeHHBIMU MOP(MOHAMU Ha KOHTaKTe ropmu3oHToB EL 1
BT unu couerarbcsa ¢ HUMU. B cy0a/Ii0BUATBHBIX T'OPU30HTAX MOTYT
COXPaHSTbCS arporeHHbIe MPU3HAKU B CTPYKType U (hopMe I'paHUII.

IIpu onucanuu CpefWHHBIX MOPUBOHTOB CYTJIMHUCTHIX IIOYB, IIO-
MUMO YKa3aHWUs T'PaHyJIOMETPUYECKOT'0 COCTaBa B CPAaBHEHUU C BBI-
ITe- ¥ HUKeJeKaIuMu ropudontamu (pacuer Kux), ormeuaiorcss o6u-
Jaue u Jokaausdanua Kyrard. O0a cBoCcTBa IOATBEPIKIAIOT JUATHOCTIH-
Ky rOpu30HTa KakK TeKcTypHoro BT, xoTd B majbHeNIIeM X KOJUUe-
CTBEHHbIEe MMPOSBJIeHUA He yuuTbiBaoTcsa. Ocoboe BHUMaHUE K CTPYK-
Type mMeeT 3HAUEeHUE AJs BBIJEeJeHUS APYTUX CPEeIMHHBIX TOPU30H-
ToB: Kpuomeramophuueckoro CRM uam cTpyKTypHO-MeTaMophuye-
crkoro BM. [Insa nmepBoro mmeeT 3HaueHUe (hopMa arperatos, AJS BTO-
POTO — COOTHOIIIEHVE IOYBEHHBIX W IOPOJHBIX CTPYKTYpP. Asbdery-
mycoBbl# (BHF) ropusoHT u ero BapmaHTHI JIETKO AUATHOCTUPYIOT-
Cs B IOM30JaX; CIOKHBIMU OKA3LIBAIOTCS CJIy4Yau ero COBMEIIeHUS C
TeKCTypHbIM, Hepeakue B CeBepHoM IIpenypasibe, KOrga IPUXOIUTCS
OIleHUBAThH COOTHOIIIEHNE CBOMCTB KajKJ0T0 ropusoHTa [4].

K ob6mium mia TaeKHO-JIeCHBIX TOYB CBOMCTBAM OTHOCATCS TIPU-
3HAKW OIVIEEHUA U WX MeCTO B Ipoduie, oleHUBaeMble II0 IPOINCHU
KIIP, KoTopble MHAUIIMPYIOT COBPEMEHHbIE I HeJaBHIE PEeXKUMBI yB-
Ja)KHEHUSA W KOPPeJUPYIOT ¢ TUIaMu Jieca; MOpGOMEeTPUs IOPU30H-
TOB, HY:KHasA AJIs OIEHKU CTEeIeHU CMBITOCTU IIOYBBI, MEXaHUUYECKUE
HapyIIeHus — pPe3yJbTaThl BETPOBAJIOB, KPUOTeHe3a WJN aHTPOIIO-
reHHbIle (DAKTOPHI, KOTOPhIE MOTYT COIIPOBOKIATHCA apTredaKTaMIU.
CBotlicTBa He Bcerja IPUYPOUYEHBI K OIpeIeIeHHBIM IOPU30HTAM, YTO
He OTpaHUYMBAET BBeJeHUEe IeHeTUYEeCKUX IPU3HAKOB — IOATUIIOB.
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B urore, mpu geTaJbHOM ONMCAHUY HPOMUJIS IJIA JECHBIX IIOUB
HaA CYIJIMHKAX HabupaeTcs OKOJIO 25 reHeTHUUYECKUX IPU3HAKOB, AJISA
JIECHBIX IIOYB Ha IIecKax — no 15. Boiabinada yacts ux umeercs B KIIP,
mpeaJjiaraeTcs BBECTU W JOIOJHUTEIbHbIe. KoMOMHATOpPUKA TIPU3HA-
KOB [JaeT MHOTO CJIOYKHBIX IIOATHUIIOB, UTO II03BOJISET MaKCHMAJIbHO
IIOJIHO TPENCTABUTH I'eHEe3WC II0YB M PasHooOpasue IIOYBEHHOI'O IIO-
KpoBa.
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FEHE3UC U FEOrPA®UA §
TAEXHbIX CITABOAN®PEPEHLMPOBAHHbIX MOYB 3ANAAHOU CUBUPU

l0.A. NlonoBneBa
MockoBckuii rocyaapcTeeHHbIn yHuBepeuteT M. M.B. JlomoHocoBa, . Mocksa

o HacToAIlllero BpeMeHU He BhIpa0OTaHa eguWHAs TOUKA 3PEHUA
Ha TeHe3WC M KJaccu(puKaiuioo caabomuddepeHIInpOBaHHBIX Me30-
MOP(MHBIX IIOYB IIOA30HBLI cpenHeill Tairum 3anagHon Cubupu us-za
pasHoOTJIacus B UX IPOUCXOXKAEHUUN W HEOIIPeAesIeHHOCTH KJjaccudu-
KaIMOHHOTO TOJIOKeHUsA. B cBA3UW ¢ 3TUM 3ajava JaHHON paboThI —
BBIABJIEHIE UX OCHOBHBIX IMOYBOOOPA30BATEIbHBIX ITPOIECCOB.

CnabonuddepeHIinpoBaHHbIe Me30MOP(GHBIE MOYBBI CHOPMUPO-
BaJINCh Ha IIOJIOTHX XOJIMaxX ApeBHell Teppackl p. O0b. MaTepuHCcKas
Iopoja MCCJAeIOBAHHBIX IOYB MMEeT APeBHe-MODPCKOe U AJJIIOBUAJID-
Hoe mpoucxoskaenue. Kinumar pafiona mcciaefoBaHus KOHTUHEHTAIb-
HBIM, CO CpPeSHerofoBoi Temmeparypoii —4...—2 ‘C; B aHBape cpel-
HaAA Temmeparypa cocrasasier —20 ‘C, B utone — +18 “C. T'ogosoe Ko-
JINYECTBO OCamgKoB — 580 MM, ¢ MHTEHCUBHBIMU JOMKIAMUI C HIOJS IIO
ceHTa0pb. PaiioH mcciaemoBaHMS OTHOCUTCS K 30HE OCTPOBHOII Bed-
HO# Mep3JIOThI, ONHAKO KOHKPETHbBIE YUYACTKU MCCJIEIOBAHUS He mMe-
IOT IPU3HAKOB BEUHOM Mep3JIOThl BHU3 M0 2 M. B mpoduasax mou-
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BBl HET I'yMYyCOBO-aKKYMYJIATUBHOTO TOPU30OHTA UJIU OH OYE€Hb MAaJioO-
MoInHbIN (2-5 cm). OKpacKka mpoduis cBeTI0-0ypoBaThIix TOHOB. He-
KOTOpBIe TTOUYBHI MMEIOT CBUIETeJbCTBA 3aCTOs BJIard B BepXHeH ua-
CTU TPOPUIA, a B ABYX U3 HCCJIEJOBAHHBIX IPOQuIeil — IPyHTOBO-
ro oryieeHus. [IouBBI UMEIOT HEOOJIBIINE KEJIE3UCThIe KOHKPEINH 110
Bcemy mpoduaio. CrpykTypa mousbl B ropusouTax BC u C KOMKOBa-
Tas, a B ropusoHTe B — mpounas rpanyanpoBaHHas (Tak HasblBaeMas
«UKpAHAsA CTPYKTypa»). ['paHyIOMEeTpUYECKUII COCTAB HEMHOT'O Me-
HAETCS C TJIYyOMHOM, YTO CBA3AHO B OCHOBHOM C JIMTOJOTUYECKOI He-
OTHOPOJHOCTHIO OCAIKOB. B OOJILIITMHCTBE IIOYB BEPXHUI CJIOU COmEp-
JKUT MEHbIIle TJINHBI, UeM HUKeJiesKalrue ropus3oHThl. [[0UYBBI CUJIb-
HOKMcable, pH B Bomuoil BeITS:KKe OT 4.0 mo 6.1. MuHepasoruue-
CKMUII COCTaB I'IMH XapaKTepU3yeTcs HaJIUUYUeM CMEeKTUTa, UJJIUTA U
KaoJuHUTa. B ropusoHTax B ecTh mpU3HAKU IMPUCYTCTBUSA BEPMUKY-
auTta. [IouBbl OBLIM M3yYEeHBI HAMU C IOMOIIBIO CIEAYIONINX aHAJM-
30B: MUKPOMOP(OJJIOTUUECKOTO MCCIETOBAHNUS B IPOXOAAIIEM U OTPa-
JKEeHHOM CBeTe, CyOMUKPOMOP(DOJIOTUIECKOTO UCCIeLOBAHMA IMOL CKa-
HUPYIOIUM 3JeKTPOHHLIM MHUKPOCKOIIOM, aHAJIMW3a TJIMHUCTON MU-
HepaJoruu, a TaksKe pPaga pUaMUYeCKUX M XUMHUUYECKUX MCCJIeI0Ba-
Huii. KpoMe 06BIYHOrO OMUCAHUS IIOYB OBLJIO COEJaHO OIUCAHUE IIO[-
CTUJIOK, KOTOPOE IMOKAa3aJji0, UTO BCe M3YUEeHHbIe MOACTUIKU OTHOCAT-
¢ K OQHO GOJIBIION I'PYIIIle MHKPYCTUPOBAHHBIX, (DEPMEHTATUBHOTO
tuna. Ilo kmaccudpuramuu WRB mouss!l Obliz HasBausl Cambisol u
Alisol B 3aBHCHMMOCTH OT COAEpPsKaHMUs MUjaa B Ipodue.

Harmmz paGoThl MO3BOJUIM BBIAEJUTH BeAylliue IIeJoreHeTude-
CKMe IIPOoIleccChl Ha MAaKpO-, MHUKDPO-, CYOMUKPOYPOBHSX U CHEJATH
caenymoiiue BbIBOAbI. CUIBHOKUCIAA PEaKIUA B IIOYBAX C MaKCHU-
MYMOM B IIOBEPXHOCTHBIX TOPU30HTAX, SJIIOBHUAJIBbHOE PacIIpeiesieHne
O0OMEHHBIX OCHOBaHUII (KaJbIWA W MATHUS) FOBOPUT 00 WHTEHCUB-
HBIX IIPOIleCcax BBIMIEJAUNBAHUSA B MCCJEIOBAHHBIX mouBax. OrcyT-
CTBUE SBHO BBIPA’KEHHBIX INIMHUCTBIX KYTAH B Me30MOP(MHBIX ITOUBAX
O3HAYAaeT, UTO I'€HE3WC IIOYB HEJb3A OO0BACHUTDH JIUIIb IIPOIleccaMu
WLTIOBUUPOBAHUA TVIMHBI. OJIOBUAJBLHOE pACIIpeieieHre UJjia 1o IPOo-
duiio, ciabasd OKPUCTANIN30BAHHOCTD MNIMHUCTHIX MUHEDPAJIOB MOTYT
CBUIETEJIHCTBOBATH O PACTBOPEHUM WJA B KHUCJIBIX ITOBEPXHOCTHBIX
ropusonTax. [IpucyTcTBUe «IIOUYBEHHBIX XJOPUTOB» MPEUMYIIECTBEH-
HO B CPEIUHHBIX [MOUYBEHHBIX T'OPU30HTAX CBUIETEJIHCTBYET O BHEIpe-
HUU OOMEHHOTI0 aJIOMUHUS B KPUCTANLINYECKUE PEIIeTKU CJIOUCTBIX
CUJIMKATOB C JIAOUJIBHOM CTPYKTYpOIl B Xofe memoreHesa. Hamuuwue
Fe-Mn mpumasok U OpINTeHOB yKa3bIBaeT Ha IIPOIECCHl OTJIeeHUS
OPaKTHUYEeCKHU IO BCeMy IIPO(PMI0, OJHAKO B 3HAUUTEJILHON CTEIeHU
9TU IPU3HAKU — PeJuKTOBble. OTCYTCTBME CMEKTHUTA B OAHOM M3 aHa-
JINBUPYEMBIX Pa3pe30B I'OBOPUT O BO3MOYKHOCTU PA3BUTUSA IIOYB Ha
IBYUJIEHHBIX OTJIOKEHUAX.
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O HOBbIX TUMNAX MNOYB B NEPMCKOM KPAE

0.3. EpemueHko, WU.E. LLecTakoB, C.E. MakcumoBa
[MepMckuii rocyaapCTBEHHbIV HALMOHamNbHbBIN UCCNEeAoBaTENbCKUIA YHUBEPCUTET,
r. Mlepmb

IIcamMmosembl U HepHOBO-3JII0BO3eMbI B IlepMckoM Kpae pamee
He BBIJEJNANNCH, UX apeajbl OTCYTCTBYIOT Ha IIOYBEHHBLIX Kaprax [3].
C nmosaBneHueM HOBOH Kiaccuburaruu (2004) sTu TUOBI IOYB OBLIN
IUarHOCTUPOBAHEI B Ipefesiax BaTcko-Kamckoii mpoBuHIIUA.

ITcamMo3eMBI TyMyCOBBIE PACIIPOCTPAHEHHI 10T COCHOBLIMU Oopa-
MU Ha HUJKHHUX Teppacax p. KaMbl, MOKPHITHIX MECUAHBIM AJIIIOBUEM
IJIECTOIIeHOBOTO Bo3pacta. Popmysa ux npodpuisa: We-(WC)-C(ff)-
C(g) [1]. T'ymycoBbIii ci1ab0pa3BUTHIN OMOA30JIEHHBIN TOPUBOHT 3aJie-
raeT moj JIECHOM MOACTUIKOM TOJIUHOIM B 2-3 ¢cM. MOIITHOCTL TOpH-
30HTa OK0JI0 4-5 cM, mpeacTaBiiAgeT co0O¥l cMech mecKa, MOJIypPasJio-
SKMBIIUXCA JPEBECHBIX OCTATKOB U XBOWHO-MOXOBOTO IIOJICTUIOYHOTO
marepuasia. IIpu ero BBICBIXAHWU IMIPOSABIAIACH «CEIOBATOCTH», HE-
PEeIKO B HU)KHEH YacTu TOPM30HTa BbIAeasaacA TOHKuiM (1-2 cm) Ge-
JiechIii cjioii. B oTHenbHBIX paspesax MPUCYTCTBOBAJ IIE€PEeXOMHBIIN I'o-
PHB0HT MOIIHOCTBIO 0K0Ji0 10-12 cM, KopuuHeBaTO-O0ypoii OKpacKwu,
TecyaHbIi, 6ECCTPYKTYPHBII, pacchlimuyaToeiii. IlouBoo6pasyroliias Imo-
pozma — OypBIi, CBETJIO-OYPHITT MM PHIXKEBATO-OYpPHINl TTECOK; Ha TJIy-
ounax cseire 0.8-0.9 M oOHapy:xuBaau mnceBIOGUOPHI TOJIIUHON
1-2 MM, Gosee 1 M — ciabble IIpuU3HAKU rJieeBaTocTu. IlcamMMo3eMbl
UMeT CUJIBHOKUCIYI0 peakiuio. Comep:kaHue rymyca B ciabopasBu-
TOM I'yMyCOBOM T'OPUB0HTE COCTABJAIO 4-5% , IOA HUM CHUKAJIOCH 0
1.5-2%.
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OcHOBHO#I TOPU3OHTOOOpPAa3yoHIuil mporecc [2] B mpoduae mcam-
MO3eMOB — 9TO (hopMUPOBaHUE I'PYOOTYyMYCOBBIX aKKyMyaaiuii. Kpo-
Me TOT0, Pa3BMBAETCS CEeJIeKTHUBHOE OIOA30JMBaHNE, IIPUBOAMAIIEE K
«CeqOBaTOCTU» WJIM IOABJEHUWIO TOHKOM CBETJION IIPOCTONKM.

OmudpoBka cxemaruueckoir Kaptel jJecoB M 1:500 000 mosBo-
JNnJia YCTAHOBUTL YUYACTKM COCHOBBLIX 00poB Ha Oeperax Kamckoro m
BOTKMHCKOTO BOIOXPAHUINII. B ITOUBEeHHOM TOKPOBE OOPOB JOMUHMU-
PYIOT IICaMMO3€eMbl Ha O0Ilel IJIomanu okoao 913 Km?2.

Ha BTOpO#T M TpeTheill HaANIONMEHHBIX Teppacax p. Kambr mop
CMeIIaHHBIMU JIecaMHU B mpenxesax adcoiioTHBIX BhicoT 108-119 ™
chOpMUPOBATUCH NEPHOBO-3JIIOBO3EMBI, V¥ KOTODPBIX BEPXHAS CYIIec-
yaHas ToJIia MOoIfHOCcTho 60-70 cM pesko CMeHsSeTCS CJIOMCTBIMU
rauaamu. O6olOmieHHass Qopmysa Ipoduas AepHOBO-d3JIIOBO3EMOB —
AY-EL-Del(g)-D. CeporymycoBbie ITOPU30HTEI MOII[HOCTHIO 0K0Ji0 10-
11 cm mmeloT OYpOBATO-CEPYIO0 OKPACKy M HEIPOUYHYI0 KOMKOBATO-
MBLIEBATYIO CTPYKTYPY. OJIIOBUATBHBIN TOPU30HT MOIIIHOCTHIO OKOJIO
50-60 cm, GypoBaTO-TIaeBOM (B CBIPOM COCTOSHWM) OKPACKU, PBHIX-
JbI, IPEUMYIIeCTBEeHHO O0eCCTPYKTYPHBIN, MHOTJA C HaMeualolleii-
cA IJIACTUHYATOCTHIO. B ero HuKHeNl YacTu OTMedaeTcs CKOILIeHNe
JKeJIe3UCThIX KOHKpeIui pasmepoMm a0 2-3 cm. Iloacruiiaroiias TJIu-
Ha B BepxHeM 20-caHTHMETPOBOM cJioe Ha 001ieM 6ypoM ¢GoHe comep-
JKUT CBeTJIble (pparmMeHThl. VIHOTAA IPUCYTCTBYIOT IIPU3HAKHU TJieeBa-
toctu. Huixe 3ajeraer KpacHoBaTo-Oypas IJimHA, OECCTPYKTypHAd,
YIJIOTHEHHAs, KOTOpas IepecianBaeTcs CYIechlo, M3PeaKa BCTpeua-
eTcsl MeJIKasl TajibKa.

IIepHOBO-9IF0BO3eMbI XaPaKTEPU3YIOTCA CUIBHOKUCJION pPeaxiu-
e, BBICOKOM THAPOIUTUYECKON KUCIOTHOCTHhIO. CTemeHb HACHIIIEH-
HOCTM OCHOBAHUSIMU COCTABJAJA BCero okoyio 14% B rymycoBoM To-
pusouTe u 7-10% — saoBuansHOoM. ComepsKanne ryMyca B CEepoOryMy-
COBOM T'OPM30HTE HAXOAMJIOCh B mpenmesax 4-6% 1 cTaHOBUJIOCH Me-
Hee 1% B 2/II0OBHAJIBHOM I'OPUBOHTE.

OcHOBHBIE TOPU30HTO0OpAa3yiolue mpoieccsl [2] B AepPHOBO-3JIIO-
BOo3eMaxX — 3TO ()OPMHUPOBAHMNE CEPOTYMYCOBBIX aKKYMYyJAIUN U ce-
JeKTuBHOe omnoazonuBanue. CeleKTHBHOMY OIOA30JUBAHUIO IIO[-
BepiKeHa U BEPXHAA YaCTh MOACTUIAOINEH MOPOIbl, B KOTOPOI IIPHU-
CYTCTBYIOT OCBETJIEHHBbIE YUYACTKM MOOMJIM3alluy U BBbIHOCA JKeJjiesa.
B dopMupoBaHUY MOYBEHHOI'0 HPOMUIST HENb3sS UCKJIIOUUTD IPOILECC
penokc-aabgerymycoBoii auddepeHIIuannm.

s OIEeHKW pPacupoCTPAaHEHHOCTH IePHOBO-3JIIOBO3EMOB ObLIA
co3maHa nudpoBasg MoAesb peabeda OeperoB Kamckoro BomoxpaHU-
auina ¢ padmepom nukcesas 200 m. C momoibio nHCTPpyMeHTa «Kairn-
Kyaarop pactpa» ArcGIS 10.1 BwizeseHBI yIaCTKU C OTMETKAMHY BBI-
cor 108-119 M, u3 HUX MCKJIOUEHBI IIJOMIaaAN, 3aHUMAaeMbIe IICAMMO-
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3eMaMM II0JI COCHOBBIMU JiecaMu U OosioTHBIMHU mouBamu [3]. Ocras-
LIasgCs TePPUTOPUs OOINel IIoIIagbio 555 KM? OTHeceHa K apeasuy
BO3MOYKHOI'O PACIIPOCTPAHEHUs IePHOBO-3JII0BO3€MOB.
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MWUKPOBUOMOP®HbLIE NMPODUIIN
ABTOMOP®HbIX CEBEPOTAEXHbIX NOYB CPEOHEIO TUMAHA
(HA MACCUBHO-KPUCTANNTUYECKUX NMOPOMAX)

E.B. Xanrypog', A.A. lNnbeBa?, U.B. 3a6oesa’
"UHcTuTyT 6uonorum Komu HLL YpO PAH, r. CeikTbiBKap
2NHctutyT reorpacum PAH, r. Mockea

MugkpobuomopdhHBIHI aHAAN3 IPeACTaBIsAeT cO00H mccieoBaHUe
MUKPOCKOMIMUECKUX YaCTHUI] OMOTeHHON mpUpOAbI ((pUTOIUTOB, CIIH-
KyJI TYyOOK, TUATOMOBBIX BOAPOCJIEI, IMBLIBIILI U CIODP U AP.), UMEIO-
muX XapaxkTepHyo Mopdosoruo. Kaxxnaa us sTux gactuir GopMupy-
eTCsI B OIpee/IeHHBIX JAaHAMA(OTHO-KINMATUYECKUX YCIOBUSAX, II0-
9TOMY M3yUYeHINe BCEH COBOKYIIHOCTH YACTHUIl B o0Opasiie (MUKPOOUMO-
MOP(MHOr0 KOMILJIEKCA) II03BOJISIET OIPEAESUTh CHEMUMUKY TeHesu-
ca obpasta. ITocaemoBaTebHBIN aHAJIN3 KOJOHKU 00pPasIioB (MUKPO-
61oMOP(MHOTO TPOPUIA) JeJaeT BO3SMOKHBIM PEKOHCTPYUPOBATDL TU-
HaMUKY W HAIPABJEHHOCTH 9BOJIIOIIUY IPUPOIHO-JIAHAIMIAMDTHBIX yC-
JIOBUH (DOPMUPOBAHUS YUACTKA MCCJIEIOBAHNIII 3a OIpeAeJeHHBIN Bpe-
MeHHOU mHTepBaJ [1].

ITenp paboThI — JaTh CPABHUTEJNBHBIN aHAJINS3 COAEPIKaHUA U pac-
mpefeeHns TUarHOCTUYECKUX TPYIIT (DUTOJHUTOB B OCHOBHBIX THUIIaX
npoduieit mouB Cpexsuero Tumana, GOPMUPYIOUIUXCA HA PA3TUUHBIX
IIOYBOOOPA3YIOIINX IIOPOJaX.

O6beKTaMu MCCJIeOBaHUI OBLIM BBIOPAHBI TPU MPOMUIS IOUB,
GOpPMUPYIOIUXCSI HA MEJKO3€MUCTO-IIe0HUCThIX MIPOAYKTAaX BbIBE-
TPUBAHUA KOPEHHBIX TOPHBIX IOPOA (MarMaTHYeCcKUX, MeTaMOPQu-
YECKUX, IJIOTHBIX OCAJZOUYHBIX) B YCIOBUAX CIJIAKE€HHO-YBAJIUCTOTO U
rpagoBo-xoamuctoro peabeda Cpenuero Tumana. Paiion mcciaemoBa-
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HUU OXBATHIBAE€T CEBEPOTAEKHYIO MOA30HY Taiiru (6acceiiH BepXHEro
TeueHUs p. BeiMb). B ocHOBe paboThl OBLIM MCIOJH30BAHBI CPABHU-
TeJbHO-reorpaduyecKuilt u 6MoMOpP(MHBIN MeTOABI nccaenoBanuii. Hu-
JKe 0XapaKTepu30BaHBI 0COOEHHOCTH MUKPOOMOMOP(HBIX mpoduieit
pasinuHBIX TUIOB 10uB Cpennero Tumana.

1. IToxg30a MAMIOBUAIBHO-TYMYCOBO-KeJIe3nucThiii. CTpoeHmre mIpo-
¢unsa: O-E-BHF-BC-C. ITouBoobpaasyroiiire IIopoabl — aJeBPOJUTOBbIE
caaHibl. Pacrpenenenue (GUTOJUTOB B IEJIOM TUINYHOE AJS IOA30-
JIOB — MaKCcUMyM B mojaosictoM ropusoHTe (E) mpu peskoMm ymeHb-
IeHUM BHU3 1o mpoduiio (cMm. Tabuuiy). IIpucyTcTBre 1uaToOMOBBIX
BOJIOPOCJIEH U CIUKYJI TYOOK B IIOJ30JIICTOM I'OPM30HTE YKa3bIBaeT Ha
HepUOINYEeCKHUI 3aCTOIl BJaru B BeCeHHE-OCEeHHUU IIePUOM, UTO CIIO-
coOCTBYeT pasBUTUIO TUAPOMPUIBHON OMOTHI.

2. PxxaBosem rpyborymycupoBauubiii. Ctpoenne npoduiasa: O-AY-
BFM-BC-C. ITouBoo6pasyroiiiie Topoabl — 6a3aabThl, JOJEPUTHI. Pac-
npenesieHre (UTOJIUTOB MMeeT 3JIIOBUAJILHO-UJIIIOBUATIBHBIN XapakK-
Tep (cM. Tabauily). B HMMKHUX rOpu3oHTax HaOJOZaeTcs mpeodaaa-
HUe JIeCHBIX ()OPM, BBIIIE PE3KO BO3PACTAET MOJIsI JIYTOBBIX 3JIAKOB, a
B BepXHEM I'OPM30HTE BHOBb HECKOJIbKO YBEJIUUYUBACTCS HOJIS JIECHBIX
3JIAKOB IIPU YMEHBIIIEHUU JYTOBBIX. OTU Pa3IUYUsS OTPAKAIOT CJIELY-
I0II[Vie U3MEHEeHUs PACTUTEJIHbHOTO MMOKPOBA B Iepuo] GYHKIIMOHUPO-
BaHUS IOYBHI: HA HAaUAJIBHBIX 3TAlax IIO0YBA Pa3BUBAJIACH IIOJ XBOIi-
HO-JINCTBEHHBIM JIECOM, B IIOCJIEACTBHUU JieC 3aMeCTWUJICA Ha JIyr, Ha

OG6Lee KONMMYECTBO KPEMHUEBLIX MUKpoGuomopd, WT./%,
W pacnpeperieHne AnarHocTu4eckux rpynn uronutos, %

OnatomoBble
Bcero Bogopocnu//
Cnukynbl ry6ok

Pa3pes 3-X. Noysa: nog30n nnnoBManbHO-ryMyCoBO-XXeNe3ncTbIv

lopu- |(ny6uHa,
30HT cM

duTONUTHI,
/% 1 2 3 4 5 6

E 8-16  |56/100 3/5/11/2 52/100 68 | 6 [12 12| 2 | -
BHF 16-20 - - - - | -1l-1-1-1-
BC 20-30 | 2/100 - 2/100 50|50 - | - -1]-
C 30-38 | 5/100 - 5/100 80120 | - | - | - | -
Pa3spes 11-X. Noysa: pxxaBo3em rpyborymMmycmpoBaHHbIi

AY 6-8 |57/100 - 57/100 4512119 9 [ 3| 3
BFM, 8-16 |95/100 1M1iMn 93/98 40 (22 |15 |18 | 3

BFM 20-35 [21/100 11511115 19/90 37121132 | 5| - | 5

2

Pa3pe3 21-06. Noysa: kapbo-NMTOo3eM TEMHOIYMYCOBbIN
AU 9-20 | 1/100 - 1/100 - | -1 -
BCca 20-35 | 2/100 1/50//— 1/50 - | = |100

lMpumeyaHue. Lndpamm nokasaHbl OCHOBHbIE rpynnbl UTONUTOB: 1 — ABYAONbHbIE TPaBbI;
2 — 1Mbl XBOWVIHbIX; 3 — NECHbIe 3Makun; 4 — Nyrosble 3nakun; 5 — 0Cokun; 6 — Hen3BecTHble POpPMbI.

100
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COBPEMEHHOM — MOJYKHO I'OBOPUTH O HEKOTOPOM YBEJUUYEHUU JIECUCTO-
cTu uccaegyemoro yuacrka. Ha rimyoune 20-30 cM ecTh COIHKYJIBL T'y-
00K UM MaHIIUPU AUATOMOBBIX BOJIOPOCJIEii, UTO YKA3hIBAET HA IIEPUO-
IUUYEeCKOe IlepeyBJIaKHEHNE MOYBLI HAJ IIeOHMCTO-TJIBIOUCTOH TOJI-
el KOPEeHHBIX TOPHBIX ITOPOS.

3. Kapb6omuTrosem TemHorymycoBbrii. Ctpoerue npodpuiasa: O-AU-
BC,,-C,. [TouooGpasymwomiue mopoabl — usBecTHAKHU. [louBa Gopmu-
pyerca Ha KpyToM mnpupeuHoMm ckjoHe (20-25°). Comep:xkanne Bcex
yacTuil Mmayio (cM. Tabauity). B BepxHEM I'yMycOBOM TOPU30HTE €IU-
HUYHO BCTPEUEHBI IbLIbIIeBLIe 3epHa 0epe3bl. PUTOMUTOB IIPaKTUUe-
CKU HET, YTO MOXKeT OBITH CBA3AaHO C IIOBBIIIIEHHON IIOPO3HOCTHIO IT0U-
BbI U, KaK CJIEACTBME, C BLICOKOM MUTPAIMOHHON CIIOCOOHOCTHIO IIBI-
JIeBaThIX YACTHI[, B YKCJIO KOTOPBHIX BXOAAT (uTOoauUTHI. TaKk:ke Ma-
JIoe KOJIUYECTBO (DUTOJIUTOB MOYKET OBITh CBSIBAHO C MOJIOJOCTHIO IIOY-
BBI, KOT[la Ha IEPEOTJIOKEHHOM HAHOCE I'yMYCOBBLIM T'OPU30HT yCIIEJ
chopmMupoBaThCs, a (GUTOIUTHBIN NPOPUIL — HET.

IToryueHHBIE PE3YIBTATHI MOTYT OBITH UCIIOJB30BAHBI AJIA JOIIOJI-
HeHHUsS MHPOPMAIIMOHHON 6a3hbl JAaHHBIX IO OCOOEHHOCTSAM paclipee-
JeHUsS MUKPOOMOMOP( B OCHOBHBIX THIAaX IIOUB €BPOMENCKOIN Teppu-
Topuu Poccuu u B KauecTBe CPABHUTEJIBHOTO MHAUKATOPA IIPU Pelle-
HUU TIP00JIeM, CBA3AaHHBIX C COBPEMEHHBIM M IPOIILIBIM aHTPOIIOTEH-
HBIM IIpeoOpa3oBaHUEM JAHAIITA(TOB.

JIUTEPATYPA
1. TonveBa A.A. Mukpo6uomMopdHbIe KOMILJIEKCHI IPUPOAHBIX U aHTPO-
IIOTeHHBIX JIAHAIMA(TOB: reHesuc, reorpadus, nHGopManuoHHasa poab. M.,
2008. 240 c.

OPTAHO-AKKYMYNATUBHbIE JIECHBIE MO4BbI
HA BOCTOKE KOCTPOMCKOW OBJIACTH

A.B. UBaHOB
MockoBckui rocynapcTBeHHbI yHuBepcuteT uMm. M.B. JlomoHocoBa, 1. Mocksa

Ha BocToxe KocTrpomckoii ob6sacTu B mpeneiax dacTu BeTuy:k-
CKO-YH)KEHCKOT0 MeXXypeubs, mpuieratineii K CeBepHbIM ¥YBajaMm,
Hapaay c¢ aab(eryMyCOBLIMU II€CUAHBIMU MIOYBAMHU TOJ COCHAKAMU
HaOJII0JAIOTCS MAaCCUBBI HEOIIOL30I€HHBIX ITOYB IO IIOJIOTOM IIPOAYK-
TUBHBIX PA3HOTPABHBLIX €JIbHHUKOB. Ilo xapakrepy HIpO(GUIsA TOUBBI
MOTYT OBITh OTHECEHBI K OPraHO-aKKyMYJISTUBHBIM (T€MHO-T'yMYCO-
BBIM U II€PETHOMHO-TEMHO-TYMYCOBbIM). VIX oOpasoBaHHe CBA3aHO C
BBIXOJIOM Ha IMOBEPXHOCTH TJIMH Tpuaca. Ilo rpaHyI0MeTPUUYECKOMY
COCTaBYy BCe IOUYBBI OTHOCATCA K JETKUM OIIeCUaHEHHBIM CYTJMHKAM
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C TIPOCJIOSIMHU IIecKa, UTO obeclieurBaeT WX ApeHak. MuHepabHas
OCHOBA IMOYB — MPOAYKT CMEIMBAHUSA TJIMH Tpuaca U (GIIOBUOTJIS-
IUAJIBHBIX IIECKOB. OTO MOATBEPXKIAETCA PE3YJLTATOM MIHEPAJIO-
TMYECKOT0 aHaJIM3a WIKNCTOU (hpaKI[iu, COTJIaCHO KOTOPOMY B CYTJIH-
HHUCTBIX T'OPUB3OHTAX, BKJIOUAs I'yMyCOBble, HabJmogaeTcss abCOJIOT-
HO€ NOMHMHHPOBAaHNHE CMEKTHTOBOI'O KOMIIOHEHTa I'JIMH Tpuaca, TOr-
Ia KaK B IeCUaHbIX IOPU30HTAX IIpeodsamaoT ruapociaoasl. IIpucyrT-
CTBUE CMEKTHUTOBOI'O KOMIIOHEHTA OIIpeAesigeT 0OraTCTBO IIOYB OCHO-
BaHUAMHU, UTO IPENATCTBYET MOP(OJOTUUECKOMY IPOABJIEHUIO IIOJ-
30J1000pas3oBanus. B To Ke BpeMs 3TO 00ecrieunBaeT TPOAYKTUBHOCTD
[I0YB, Pa3BUTHE PA3HOTPABHOI'0 HAIIOYBEHHOTO IIOKPOBA, CIIOCOOCTBY-
eT IIpoIleccy rymycoo0pasoBamusi. Bce IIepeumnCIeHHOE OIpeaessieT
Xopo1ine JjiecopaCTuTeJIbHbIe CBOICTBA N3Yy4YEeHHBIX IIOYB.

MoYBbl NOPHBLIX MIIATO KPbIMA
noa UCKYCCTBEHHBIMU NECHBLIMKA HACAXOEHUAMU

WN.B. KocTeHko
HuknTtckuin 6otaHudeckuii cag, . Anta

JlecHas paCTUTENBLHOCTh IIPAKTUYECKU IIOJHOCTHIO IIOKPBIBAET
CKJIOHBI I'TaBHOW IpSAObl KPBIMCKUX T'OpP, 3a MCKJIIOUEHHEM CeauTel-
HO# U CeJIbCKOXO03AMCTBEHHOM 30H I0KHOTO Oepera Kprsima, 1 B TO Ke
BpeMs JOBOJILHO €J1a00 pasBUTa Ha F'OPHBIX ILJIaTO wiau Aiaax [4]. Oc-
HOBHBIMU IPUYMHAMU 6e3Jecusa KPBIMCKUX AN CUUTAIOTCS HebJIaro-
MPUATHBIE TTOTOAHBIE SBJIEHUSA — OOMJIbHBIE CHETOHAaIbl, TOJOJEAbI U1
cuiabHbIe BeTpbl. K mpumepy, Ha Aii-Ilerpu mabarogaercs okojao 85
IHell B rogy ¢ BeTpamu 0ojee 15 M/c [2], UTO IPUBOOUT K CUJIbHBIM
MIOBPEKIEHUAM JIECHBIX KYJbTYP Ha OTKPBITHIX, HE BAIUIIEHHBIX OT
BETPOB yUacTKax AHUJI.

OnbIT o6JieceHUMA KPBIMCKUX HAropuii, KOTopoe Hambojee WH-
TEHCUBHO IIPOBOAMJIOCHL B mepmon ¢ 1957 mo 1970 r. [1], moaTBep-
IWJI KJIIOUEBYIO POJb KJIMMAaTa B yclexe aToro mpoiecca. Muorue
JlecorocagKkyu Hambojiee PACIIPOCTPAHEHHOM B TaKUX HACAMKIEHUAX
COCHBI KPIOYKOBATOM B HACTOSIIEe BPeMs XapPaKTEePUSYIOTCS CHUJIb-
HOII TIOBPEKAEHHOCTHIO MepeBbeB OOMJILHBIMU CHeromagaMu, HaJu-
yreM OOJIBIIIOTO KOJIMYeCTBAa CYXOCTOS U BeTpOoBajia, UTO SABJISIETCS
HOATBEPKACHIEM MCXOJHOI 0e3ecocTH OOJbIIEe YacTh KPBIMCKHUX
SAWJ U CBULETEJILCTBYET O HEOOXOAMMOCTH M30MpPaTeJbHOTO IIOAXO0na
K pas3MeIeHnIo JeCHbIX HAaCaKIeHUN ¢ yueToM pesibeda TepPUTOPUMN.
B 1o :Ke Bpemsa Hajauuue OOJBIINX MAaCCHUBOB MCKYCCTBEHHBIX J€C-
HBIX HaCaKIeHUHN PasJNUYHBIX IPEeBECHBLIX MOPOJ IIPeaCTaBIAeT co00i
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HEOIEHNMYI0 9KCIePUMEHTAJbHYI0 0a3y 110 M3YUYEHUI0 BIUAHUS Je-
ca Ha CBOMCTBa MCXOIHBIX T'OPHO-JIYTOBBIX UE€PHO3EMOBUIHBIX IIOYB B
YCJIOBUAX M30BITOYHOTO YBJIAKHEHUS KPBIMCKUX Haropuii, Ha KOTO-
poix BbITagaeT oT 1 Teic. ;o 1200 MM ocamgkoB B rox. ITomoGHEBIE mC-
cJIeJOBaHMWSA, MACCOBO ITPOBOAMBIINECS B CTEIIHOU W JIECOCTEIIHOW 30-
Hax paBHUH [3], CBUIETEIhCTBOBAIU, KAK IIPABUJIO, O IOJOKUTEb-
HOM BJIUSIHUU JIECHBIX HACAKAEHUU HA YepPHO3eMbI, YTO IIPUBEJIO Aa-
JKe K IIOSIBJIEHUIO B JINTEPATYyPe TePMHUHA «UYEPHO3EM JIECOYJIYUIIIEeH-
HBIN» [5].

Hartmu nccaenoBaHUs TPOBOAUINCH HA IEIUHHBIX YYaCTKaX IoOp-
HO-JYTOBBIX YE€PHO3EMOBUAHBIX IOYB U IIOJ MCKYCCTBEHHBIMHU JiEC-
HBIMU HACAKIEHUAMU HA JIyTOBBIX IOUYBAX COCHBI KPIOUYKOBATOM, JI-
CTBEHHUIIbI, Oepesbl, KJeHa 1 QyHAyKa. Msyuasoch BAuAHMUEe obJiece-
HUSA HA MaKPOCTPYKTYPY IIOYB, KUCJIOTHOCTb U COCTAB OOMEHHBIX Ka-
THOHOB.

PesynabraThl M3yueHMs MAaKPOCTPYKTYPHI IIOKAa3aji, UYTO IIOJ
BIUAHWEM JIECHON PACTUTEJIbHOCTH, IIPEXKIe BCETO0 COCHBI, ITPOU30-
1Ia rpancopManus KOMKOBATO-3€PHUCTOM CTPYKTYPhI, CBONCTBEH-
HOM mouBaM JepPHOBOTIO THIIA, B IILIOMCTO-KPYIHOOpPEXoBaTyo. [Ipu-
YyeM TaKue M3MEeHEHUs IIPOCJIeKUBAJINCh IO BCeMy IPOGUJIIO IIOYB,
HaumHaa ¢ ropu3oHTa Ad, XoTa B JecHBIX mouBax I'opumoro Kpbi-
Ma — Oyposemax, opexoBaTas CTPYKTypa IpUypoueHa, KaK IIpaBU-
JI0, K IIeHTPaJbHBIM YacTAM Ipoduas. B pesyiabrare mouBLI IOM CO-
CHOBBIME HacCaKAeHUAMU cozepsxanu B caoe 0-20 cm 89% arperaros
kpymnuee 10 cm, a mox siyrom — 41% . Ilox MuCTBEHHBIMU KYJIbTypaMu
3aMeTHBIX M3MEHEHUH ITOYBEHHON MaKPOCTPYKTYPhI HE BBISBJIEHO.

ITokasaTen KUCJIOTHOCTH IIOUB IIOJ BCEMH JIECHBIMH HacaKIe-
HUSIMU B TOH UJIM WHOM CTEIEeHU IPEBLIIIAIN BeJIUUYNHBI COOTBETCTBY-
IOIUX IIOKasaTejeil mon jsyroMm. Hanbosee CUAbHBINA ITOAKUCISIOIIUI
adderT HabrONATCA [TO]] TUCTBEHHUIIEH, e ypoBeHb pH, B mpene-
Jax npopuis xosebasnca or 3.86 go 4.07, a rugpoauTHUecKas KHC-
goraocTb — oT 10.0 mo 15.9 cmoab(+)/Kr, Torga Kak BOJU3U dTUX Ha-
CayK/IeHUH TI0J| JIyrOBOM PaCTUTEIbHOCThIO BeqnuuHbl pH,  Haxonu-
Juch B mrpepenax 4.32-5.46, a TUAPOIUTUYECKON KUCIOTHOCTH — 2.0-
7.1 cvmonn(+)/xr. IIpomopIioHANIbLHO YBEJIUYEHUIO KUCJIOTHOCTH Ha-
0JII0AaJIOCh YMEHbIIIeHe O0INero COoAep:KaHus OCHOBAHUI U CHIIKE-
HUe UX yJeJbHOI'0 Beca B COCTaBe MOTJIOIIEHHBIX KATHOHOB, II0JTO-
My B IIOYBE WOJ JUCTBEHHUIIEHl II0 CPABHEHUIO C IIOYBOM IIOJ JIYIO-
BOI PacTUTEIbHOCTHIO TaKue M3MeHeHUs ObLIM BhIpasKeHbl HamboJee
cunbHO. Cpeniee mo MPodUII0 cofepKaHre OCHOBAHUH IO JIECOM CO-
craBuiio 16.5 cmoun(+)/Kr, a HACBHIIEHHOCTb — 57% , TOrga Kak IIof
ayrom — 24.0 cmoub(+)/Kr u 86% COOTBETCTBEHHO.
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CoryiacHO TOJIyUEeHHBIM pesyJbTaTaM, SBHbIE IIPU3HAKU TPaHC-
dopMaInuy MCXOAHON KOMKOBATO-3€PHUCTOM CTPYKTYPHI B KOMKOBA-
TO-OPEXOBATYIO U PE3KOE€ YBEJIUUEHNE KUCJIOTHOCTU IIO]] UCKYCCTBEH-
HBIMHU JIECHBIMU HaCAKIEHUAMHU Ha TOPHO-JIYTOBBIX ITIOYBAX KPBIM-
CKUX AiJ HAOGJIOMAIOTCA y)Ke Yepe3 HEeCKOJBKO JeCATKOB JIET IIOCTe
BBICAJKU JPEBECHBIX KYJIbTYp. VI3 5TOr0 caemyer, 4TO TOPHO-JIYTOBbIE
MOYBLI, PACIPOCTPaHEHHBLIEe Ha OOJBINIEH YacTu HAropuii, M3HAUAJb-
HO (DOPMUPOBAJUCH IIOJ TPABIHUCTOH PACTUTEIBHOCTHIO, IIOJTBEPIK-
lasi TeM caMbIM MCXOTHYIO 0e3JIeCOCTh i, 00YCJIOBJIEHHYIO UX OCO-
OBIM KJIMMATUYECKUM PEKIMOM.
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TEMHOI'YMYCOBBIE T'MAPOrEHHO-AKKYMYNATUBHbIE
MEP3/IOTHbIE NMO4YBbl MOATAEXHBLIX JIECOB MOHIONUU

10.H. KpacHowekoB
WuctutyT neca um. B.H. Cykauesa CO PAH, r. KpacHosipck

B HWKHUX UYacTAX CKJIOHOB TE€HEBBIX YKCIIO3UIIUIN HAa KOHTAKTE
C JIYTOBO¥ CTENbI0 B YCJIOBUAX IIOATAEKHBIX JINCTBEHHUYHBIX, Oepe-
30BO-JINCTBEHHUUYHBIX U 0EPE30BBIX JIECOB C XOPOIIIO Pa3BUTHIM Tpa-
BSIHBIM IIOKPOBOM (hOPMUPYIOTCSA CBOEOOPA3HBIE IMOYBBLI C IIOBBIIIIEH-
HOM yBJAKHEHHOCTBHIO HUKHEI YacTH MOUYBEeHHOro npoduiis. Hamou-
BEHHBII IIOKPOB, IMIPEACTABJIEHHBIA JIYTOBO-JIECHBIM Pa3HOTPaBbLEM,
CIIOCOOCTBYET MHTEHCUBHOMY Pa3BUTHUI0 I'yMYCOBO-aKKYMYJIATHUBHO-
ro mpoilecca M OOpPa3OBAHUIO C IIOBEPXHOCTH OTHOCUTEJIHLHO MOIITHO-
0 TeMHOOKPAIIIEHHOT'O0 I'yMYCOBOTO ropu3oHTa. MecToOOUTaHMA 9TUX
[IOYB OTJIMYAIOTCSA [IOBBLINIEHHBIM YBJIAKHEHUEM 3a CUeT OJIU3KOTO
3ajieraHusl MHOTOJIETHEN Mep3JI0ThbI, OOKOBOTO MOATOKA IO YKJOHY
MECTHOCTH, & TaKyKe OTHOCUTEJbHO TSMKEJBbIM I'DaHYJIOMETPUUECKUM
COCTaBOM IIOYBOOOPA3yIOIUX MOPoA. IIoBhIIIeHHAA BJIAKHOCTb HUK-
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Hell yacTu mpo(uJisd B TeUeHUe BCEro TEeIJIOro Iepuoia rojia — OIHO
U3 YCJOBUH IJiA PasBUTHUA TIJeeBOro mpoiiecca. OgHAKO B OOJBIITNH-
CTBe CJIyYaeB B pacCMaTPUBAEMbIX IIOUBAX OTJIEEHHOCTH OTCYTCTBYET.
PasBuTHE TYyMyCOBO-aKKYMYJIATHUBHOTO IIPOIleccCa B COUETAHUU C BO3-
IeiCTBUEM IIPECHBIX T'PYHTOBBIX BOJ Ha HUYKHIOIO YACTh IIOUBEHHOTO
mpoduiisd MPU XOPOIIEeM IpPeHasKe IPUBOAUT K IMOBBIIIEHUIO YBJIAMK-
HEHHOCTH II0YBBI 0e3 ee 3a0o/iaunBaHuA U (POPMUPOBAHUIO COBPEMEH-
HOTO THJPOreHHO-aKKYMYJIATUBHOTO IPOMUII.

B GoJiee cypoBBIX MECTOOOUTAHUAX, HA KOHTAKTE C MOMMEHHBIMU
JyramMu, IOJ T'YMYCOBO-aKKYMYJIATUBHON YaCTbI0 MPOMPUIA, ITOUBO-
oOpasyromasa mopojia 4acTo HeceT IPU3HAKY IJIEeBATOCTU B BUIE CHU-
3bIX U PIKABBIX IISITEH.

st MopdoI0rnyecKoro CTPOEHHUS II0UYB XapaKTePHO IIPHUCYT-
CTBME MAJOMOIIHOI JiecHoM moactuaku (1-2 cm), moa KOTopoii pac-
TIOJIOKEH TeMHOryMycoBbIil ropu3oHT AU morraocThio 20-35 cMm. On
UMeeT UYepHYI0, UYepPHO- WJIU TeMHO-OypyI0 OKpacKy. 3a HHUM YacTo
caenyer ropus3oHT AUC O0ypoBaTo-KOPUYHEBOTO WJIU CEPOBATO-0ypo-
T'o I[BeTa, IOCTEeIIeHHO IIePeXONAINNil B MaTePpUHCKYIO mopoay. Obmias
MOIITHOCTh akKymyaaTuBHoit yactu (AU+AUC) npoduass cocTasis-
et 25-45 cm. Crpoenue npodunsa tuna: O—AU-AUC-C (Cg). IlouBeH-
HBIF TIPOo(UIb UMeeT MPU3HAKU JJIUTEeIbHOTO BO3AENCTBUS KPUOTEH-
HBIX IIPOI[ECCOB, UTO IPOSABIAETCSA B CIOUCTO-MEJIKO3EPHUCTON! CTPYK-
Type ropusoHToB AU u AUC. 'mybuHa oTTanBaHUS IIOYB, IO JAHHBIM
CTaIlMOHAPHBIX MccieqoBaumii, cocraBiader 140-200 cm [2].

I'panynromeTpuuecKuil cocTaB U3YUYEHHBIX IIOUB CPeIHe- U TsKe-
JIOCYTJIMHUCTBIN C MOBOJIBHO PABHOMEPHBLIM pacmpeneeHueM (pak-
nuit mo npoduio. Bo Bcex mouBax IPUCYTCTBYET CKeJIeTHass (Ppak-
s, comepsKaHme KOTOPOW B HUJMKHUX TOpu30oHTax mocturaer 70-
80% . YBennueHre KaMEHHCTOCTH B HUKHEH JacTH IIpoduiaeii cBaA3a-
HO C IIOCTYILIEHHEeM OOJIOMKOB C IeJIOBUAJBHLIMU IIOTOKAMU C BEPX-
HUX YacTel CKJIOHA.

BepxHue ropu30HTHI HEOTJIEEHBIX IIOYB MMEIOT CJIa00KHUCIYIO pe-
aKIUI0 cpelbl, a HUKHUE MUHEPAJbHbIE — CJIA0OIIEeJOUYHYI0 U IIe-
gounyo. I'eeBaThle — OTJIMYAIOTCA KUCJIONM U CUJIBHOKUCJION peak-
nmueil HMKHUX MUHEPAJbHBIX TOPU30HTOB. I[0UBBI XapaKTepU3YIOT-
Cs1 BLICOKUM COZIePIKaHueM I'yMyca B IIOBEPXHOCTHOM I'yMYyCOBO-aKKY-
myastuHOM ropusdonTe AU (11.9-15.0%). C ray6uHO# ero Koamye-
CTBO 3aMeTHO yMeHbITaeTcsi. B cocTaBe rymyca mpeobJaJaioT I'yMU-
HOBBIE KHCJIOTHI (CM./CQ_K. = 1.18-1.96). Oruomenue C/N cocraBis-
er 11-13, uTo yKasbIBaeT Ha BBICOKYIO CTeIeHb I'yMUPUKAIINU Opra-
HUYECKOTO BeIecTBa. B cocTaBe MOTJIOIIEHHBIX KATHOHOB IIpeobJia-
IAloT KaJbIIUA M MarHui IpU He3HAaUUTEeJbHOU mojie Bomopona. Ilo-
KasaTeJiu TUAPOJUTUYECKON KHUCIOTHOCTH /IS JAHHBIX IIOYB HEBBICO-
KUe P MaKCHMyMe B OPTaHOTE€HHBIX I'OPU30HTAX.
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Takum o6pasom, (opMuUpoBaHUe IPOPUIEH MHM3yUYEeHHBIX II0UB
MPOUCXOAUT IIPU IPOABJEHUU CJAEAYIONINX DSJIEMEHTAPHBIX IIOYBO-
0o0pasoBaTeJbHBIX IIPOIIECCOB: IIOACTHUJIKOOOpa30oBaHMe; T'yMycoo0pa-
30BaHMe — 00pasoBaHmMe OTHOCUTEJIbHO MOIIHOTO T'yMyCOBOTO TOPHU-
30HTa C BLICOKHM COJEPKaHueM I'yMyca I'yMaTHOr'O U (PyJIbBATHO-TY-
MATHOI'O COCTABOB; T'HAPOreHHO-AaKKYMYJIATHUBHBIA — CBSI3AHHBIA C
BO3JefiCTBHEM IIPECHBIX I'PYHTOBBIX BOJ HAa HUMKHIO YacTh IIPOdu-
JIsl; BBIN[eJaYMBaHNe; Pa3sBUTHE IIOUBEHHOTO KPUOTeHe3a U IIPOsBJIe-
HIUe C HUM OIVIeeHUsA. B COOTBETCTBUM C BBINIEU3JIOMKEHHBIM, IIOUBHI,
CcOTJIaCHO HOBOW KJaccupuranuu mouB Poccuu [1, 3], oTHocaTca K
OTZeJIy OPraHO-aKKYMYJIATUBHBIX, K THUIY TEMHOTI'YMYCOBBIX, IIOJTH-
Iy TUAPOreHHO-aKKYMYJIATABHBIX MEP3JOTHBIX II0YB, KOTOPKIN Ipes-
JaraeM BBeCTH B KJacCHU(PUKAIMIO. B 3aBMCHMMOCTH OT BBIPAYKEHHO-
CTU KPHOTEHHBIX IPOIECCOB M XapaKTepa BJIAro00ecIIeueHHOCTU BbI-
IeJIeHbl TUIINYHEIE U TJIeeBaThle HOATUIILI.
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30/10BbIE U NMUPOIEHHLIE NPOLIECChI
B NOYBAX CEBEPHOU TAUTM 3ANAOHOU CUBUPU

W.B. Kpuukos, J1.U. Mlepacbko
HauunoHanbHbIV nccnegoBaTenbCkuii TOMCKUIA roCyAapCTBEHHBIN YHUBEPCUTET,
r. Tomck

s mouBoobpasyomnux mopox ceBepa 3anaguoit Cubupu (3C) xa-
PaKTepHBI IIecUaHble OTJIOKEHUS PA3JIMUHOr0 reHe3uca: (GhIIOBUOTIS-
IuaJlbHble, AJIIOBUAJILHBIE, 03€PHO-AJIIOBUAJILHEIE, 50JiI0Bble. OHU
caaramT (QOPMBI peabeda pasIMUHOTO BO3PACTa: IJIEHCTOIIEHOBBIE U
COBpeMeHHBIEe. J0JI0BbIe (OPMBI pesbeda, IpeacTaBIeHHbIe APEeBHU-
MU MaTePUKOBBIMU MIOHAMU, XapakTepubl 411 [1yp-TasoBckoro mesx-
nypeubs. YcTaHoBJeHO [1], uTo B mmoceeTHNKOBOE BpeMsi OBLI IIepu-
O/l aKTHBUBAIIUU J0JIOBBIX IIPOIIECCOB, KOTZA B KOPOTKYIO KCEpoTep-
MUYecKy0 ¢asy (opMUPOBATNUCH PA3JNUHbIe (DOPMBI peabeda, B TOM
Yucie U SIOHBI.

CoBpeMeHHBIE D0JIOBBIE ITPOIECCHI MPOTEKAIOT ¢ MEHbBIIIEH MHTEH-
cuBHOCThIO. OmHAKO, IpU JUKBUIAINY OPraHOTEHHBLIX TOPU30HTOB
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(B cuJly pasJMUHBIX IPUYUH) UJET UYPE3BBIUYANHO OBICTPOE paspyliie-
Hue npoduias. B cesepuoii taiire (CT) 3C medaupoBamubie U 90J0-
BO-aKKYMYJISITUBHBIE IIOUBBI 3aHUMAIOT 3HAUUTENbHLIE TEPPUTOPUH
1 00pas3yioT CJIOKHBIE TOJIOCUAThIe apeajsibl BIOJL 0eperoB OOPLIBOB
PEK, BOKPYT O3ePHBIX KOTJI0BMH. OHU Tak'Ke IIUPOKO PacIpocTpa-
HeHBI B J1ecO00JIOTHOU 30He B Oacceitnax Ilypa, Hageima, ITakomypa,
Cypryrckom moJiecbe [2]. Ha miomanke B 1 Thic. kM2 ObLI0 0GHADY-
JKEHO TPHU pasayBa ILIolanbio 0osee 1 kM2 u 27 y4yacTKOB, ILIOIIALL
KoTopeix Bapeupyer ot 0.2 mo 0.5 km?. PasgyBaHue IIecKa COIPOBO-
JKJaeTcs o6pasoBaHUEM CIIeIn(PUUECKUX D0J0BBIX opM pesabeda (s0-
JIOBBIE TPSANBI, TIOHBI, XOJIMBI) ¢ TTorpebeHmeM y:Ke chOPMUPOBAHHBIX
mous. IIpu npoBegeHrr Me30MOPMOJIOTUUECKOTO aHaiu3a Top(oB 00-
Hapy»KeHo 00JIbIII0e KOJMUYECTBO MUHEPAJbHBLIX IIPUMeceil B OpraHo-
FeHHBIX TOPU30HTAX, HAJUUNE KOTOPHIX 00YCJIOBJIEHO 90JIOBBIM IIepe-
HOCOM uacTull. X pacipenesieHrie HepaBHOMEPHO II0 BCeil MOIITHOCTU
TOp(DHAHON 3ae)Ku, UTO CBUAETEJLCTBYET O IIepUOoJaxX C Pa3IUUHON
CTEeHbI0 aKTUBHOCTU 90JIOBBIX TIpoIleccoB. CHUIKEHUIO aKTUBHOCTU
IedIIAUU CIIOCOOCTBYET HaJMuue CIIeMEeHTHUPOBAHHBLIX WJLIIOBUAJb-
HO-KeJIeBUCThIX TOPU30HTOB, MIPUCYTCTBUE B IIOYBE (PPaKIUUi KPYII-
HOTO TIeCKa, OJM3KOoe CTOSTHUE I'PYHTOBBIX BO[I.

IIpakTuuecku Bce prixjomnecuanbie mouBbl CT 3C HeogHOKpPATHO
WCIILITHIBAJIN II€PUOILI MHTEHCUBHON Ae(ISIINN, YTO OTUETINBO (PUK-
cupyeTcsi B Ipoduje COBpeMEHHBIX IIOUB B BHUJ[e IPOCTOEK OKaTaHHO-
ro KPYyIHOMIECUaHOTO MaTepuaja, X od0pasoBaHUe CBSI3AaHO C BbIIyBa-
HUEeM, B IIePBYIO ouepeab, MEJKO- U CPeIHe3epPHUCTHIX IIeCKOB, IIPU
aToM 0oJiee KPYIIHBbIE YaCTHUIIbI, OTJIArasch B HEOOJBIIIYIO IIPOCTIONKY,
00pas3yIoT 3aIUTHBIA MTPOTHUBOAe(IAIMOHHBINA 5KpPaH, KOTOPBIA MU-
HUMUBUPYET majbHelilee pasgyBanue. CKeJIeTHOCTh B TaKUX IIPO-
cioiikax cocrasiser mopanka 10% , B To BpeMsa Kak BO BMEI[AIOIUX
ropus3oHTax oHa He mpesbiiiaeT 1% .

OmHUM U3 BeAYIIUX IIPOIECCOB, IPUBOAAIIUX K Ae(IAIUU, SIB-
JIsIeTCsl TUPOreHes, KOTOPBIA IMIPUBOAUT K AECTPYKIIUU PaCTUTEIHHO-
0 HATIOYBEHHOTO MTOKPOBA U IMOBPEKACHUIO UJIN YHUUTOKEHUIO JIpe-
BECHOTO ApYyca, CHUYKAIOIINX CUJIY M CKOPOCTH BeTpa. IIpomecch mu-
poreHesa JOBOJIBHO IITMPOKO PA3BUTHI B TAEKHON 30HE, OHU OKAa3bI-
BalOT IpsamMoe (ycujeHne MUHEPAJIN3aluy OPraHNdYecKoro BeIecTBa,
MOHUKeHNe IMOYBEHHOII KUCJIOTHOCTH W T.l.) U KOCBEHHOEe JAelicTBUe
Ha mo4yBooOpasoBaHue (0OHaKeHNEe BEPXHUX IOPUBOHTOB, N3MEHEHUE
anpbeo MOBEPXHOCTH MOUBHI U T.A.). A.Il. UeBnruesnos [3] mpeniio-
JKMJI PacCMaTpUBATh IMUPOTeHE3 KaK CaAaMOCTOATENbHBIN (PaKkTop mou-
BoOOpa3oBaHMA, TaK KAaK OH OKAa3bIBaeT OTPOMHOE BIWSAHWE HA W3-
MEeHEeHIEe COCTaBa, CBOMCTB M PEKMMOB JIeCHBIX mouB. Ciiembl IMOKa-
POB ObLIM O0HAPYIKEHBI HAMU BO BCEX MCCJIEJOBAHHBIX II0YBAX B BUIE
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BKJIIOUEHUH YroJbKOB, & MHOTAA 1 YTJIMCTBIX HPOCJIOEK MOIITHOCTBIO
0 2 ¢cM, UTO YKa3bIBAaeT Ha MOJIHOE BhITOPAHNE OPraHOTeHHBIX I'OPU-
30HTOB U 00pasoBaHMue MUPOTEHHBIX.

B Hacrosiee BpemMs BayKHBIM JauamaGTHeIM mporeccom B CT,
orBeuatoInuM 3a popmupoBanue CIIII, aBasioTcsa conpsaKeHHBIe IIPO-
mecchbl me(IAIINMN, IIepeHOCa M aKKYMYJANUU MTecCUaHbIX HAHOCOB.
IIpu amanuse cHuMKOB 1960 r. 1 coBpeMeHHBIX OBLIO YCTAHOBJIEHO,
uyTo cyirecrBoBaBiire B 1960-e rr. mecuaHble pasayBhI 0 CETOMHSAIII-
Hero AHA NPaKTUUYeCKUW He M3MEeHUJUW CBOI0 (DOpPMY M ILJIOIIAaAb, UTO
TOBOPUT 00 WX JOCTATOUYHO CTAaOMJIHLHOM CYIIIeCTBOBaHMU. B mMecTax
JUHEHHBIX COOPYKEeHUH OTUEeTJIUBO HAOJIIOJaeTcsA yBeJUUYeHUe IIJIO-
miageil HapyIIeHHBIX TePPUTOPUIM, KOTOPbIe MOTYT OBITHL IIOABEPIKE-
HbI Aedadanuu. [Ipuuem sapacranre pPacTUTEIbLHOCTBHIO AedIMpOBaH-
HBIX ITYCTBIPEN NMPaKTUUYECKU He IIPOMCXOIUT, YTO CBA3AHO C HUIKOU
CIIOCOOHOCTHI0O K CAMOBO300HOBJICHUIO HAPYIIIEHHBIX YUYACTKOB.

Takum obpasom, B opmupoBanuu mouBeHHOro mokposa CT 3C
BAXKHYIO POJb 3aHMMAET 90JOBBIA IIEPEHOC, AKTUBUBUPYIOIIUICS
BCJIEICTBUE psAOa IPUUYMH: IIHUPOreHe3, TeXHOTeHHbIe HapPyIIeHUud,
mojpesaHre CKJIOHOB BOLOTOKAMU U T.A. IIpu sToM mpoucxogut Gop-
MUpPOBaHIE IIOrPe0eHHBIX 1 HAJNOMKEHHBIX ITpoduieii mouB, paspyiiie-
HUEe BEepPXHUX TOPU30HTOB CHOPMHUPOBAHHBIX IIOUB, UTO TpedyeT u3-
MeHEHUA B IIOAXOAaX K ONpeNesIeHUI0 MX KJacCU(PUKAIMOHHON IIPU-
HAaJIeXKHOCTU.
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HEKOTOPbIE MEXAHW3Mbl ®OPMWPOBAHUA MOP®OHOB
B CEBEPOTAEXHbIX MOA30NAX 3ANAQHOU CUBUPU

A.M. KysbmuHa', C.B. Jlouko', M.B. Bo6poBckuii?, U. UcTureues’,
WN.B. Kpuukos'
" TOMCKMI1 rocyAapCTBEHHbIV YHUBEPCUTET, I. TOMCK
2HCTUTYT PU3MKO-XMMUYECKMX U Bronornyecknx npobnem noysosenermst PAH,
r. MywmHo

B rae:xuoii 3oHe 3amaguo-Cubupckoit 1 Bocrouno-EBponeiickoii
PaBHUH BCTPEUAIOTCA S3bIKOBATHIE U KAPMAHUCTHIE MOA30JbI. VIX OT-
JUYUTEJLHON UuepToil aBasgeTcss MOpGOJIOTUA HUMKHeI TPaHUIbl 9JII0-



VI Beepoccuiickas Hay4YHast KOHEepeHLWs Mo NECHOMY MOYBOBEAEHUIO C MeXAyHapOAHbIM y4acTuem
40 «®PyHAaMeHTanbHble U NPUKNaAHble BONPOCHI IECHOrO NOYBOBEAEHUS»

BHAJILHOT'O TopusoHTa. Ha BepTUKAJIBLHOM Cpe3e OHA BBINIAIUT Kak
cJ1ab0BONIHUCTASA JUHUSA, IIepeMerkaeMas BHEAPEHUAMHU MaTepuaJia
ropusonta E B rop. BF/BHF B Bume A3bIK0B mim KapmaHoB. Cyie-
CTBYeT HECKOJbKO T'MIIOTE3 IIPOMCXOKIEHUA d3TUX MOPGOHOB:

1). 3achimKa MaTepuwajia 3JI0BHAJHLHOTO TOPUB0HTA IO XOAaM
KOpPHEe!l [epeBbeB [0 Mepe Pas3IOoKeHUsT KOPHS.

2). Moposo060oiiHOe pacTpecKUBaHle 1 3achIlIaHNe B TPEIUHBI Ma-
Tepuasa 3JIIBUAIBHOTO FOPU3OHTA.

3). KpruokoHBeKTUBHAA medopMaliud Mo MexXaHu3My APTIOIIKO-
Ba (1965), xorma BhINIesekalasa Oojee IIJIOTHAS IOpOJa IIOX Oei-
CTBUEM CUJIBI TSXKECTHU BBITECHSET JEeTKYI0, IIPU YCJIOBUU PA3SHUIILI B
o0memHOM Bece B mpegenax 0.1-0.3 cm®.

4). BriBanbl mepeBbeB M IIOCJIEAYIOIllee HUBEJIMPOBaHME BETPO-
BaJIbHBIX 3amaAuH u OyrpoB. JlepeBo BMeCTe ¢ BbIIEPTrUBaeMbIMU KO-
HAMU 3axBaThIBaeT Maccy ropusonrta BF, Ha mecto KoTopoii 3acwina-
eTca maTtepuat rop. E.

Hamu mpemnmpuuATa MOTBITKA COOTHECEHUWS OMUCAHHBIX MeXa-
HU3MOB ()OPMUPOBAHUSI U MOP(OHOB Ha IIPUMeEpe 3alIaJHOCUONPCKUX
CeBEePOTAEKHBIX HUJJIOBAAIBLHO-KEJE3UCThIX IIOA30J0B, KOTOPbIE H
BBICTYIIUJIN O0'bEKTaMU HCCeoBaHUuA. PalioH paboT pacrmosiokeH Ha
ceBepHBIX oTporax CubmMpcKuUx yBajoB B Gacceiine p. IIaxymyp.

B ms3yuaeMbIX MMoYBax MPHUCYTCTBYIOT BCe IIepeUUCJIeHHBIe obOpa-
30BaHUA (A3BIKU, KapMaHBI, HNapPIEJJIAPHBIE U BUXPEBbIe MO3aUKMH,
U3BUJUCTBIE sI3bIKM). [Ipu pasmesieHnu sI3bIKOB M KAPMAaHOB KCIIOJIb-
30BaHbI cleaymoIue Kpurepuu. Ha BepTUKAIbHOM cpese A3bIKU hMe-
IOT BBITAHYTYIO (DOPMY, MEIJEHHO CY:KaloTCd KHU3Y, Ha TOPU30H-
TAJILHOM cpesde — OKpyriayko. OTHOIIeHUE AJUHBLI K IIUPUHE COCTAB-
asgetr 20-30. Umeror roryouny go 130-160 cm, mupuHa B cpenHel ya-
ctu 5-7 cM. Y KapMaHOB OTHOIIEHNIE AJUHBLI K IupuHe menbine 10,
raybnHa B cpegHeM OKo0Jio 35-45 c¢M, peaxko mo 1 M, mimpuHa B Cpel-
Hel yacTu GoJjblie 7 CM.

OueBHUIHO, YTO BCe IIepPedYMCJeHHbIe MeXaHU3Mbl: MOP0O3000iiHOE
pacTpecKUBaHUE, BETPOBAJBI U WX IOCJENYIOIllee HUBEJIUPOBaHUE,
PUBOTEeKTOHNKA U KOHBEKTHBHBIE AedopMaliuu IPOTEeKAIOT B IIPUPO-
Ie, W NI KaKIOTO IIOUBEHHOTO apeajla MOYKHO YCTAaHOBUTH HaOOD
mpeobJafaoInux MexaHmsMoB. Tak, OTMeUeHO, UTO Ipu 0oJiee TJIy-
OOKOM 3ajleraHUM T'PYHTOBBIX BOJ JIyYIlle Pa3BUTHI S3BIKU, UYTO, IIO
MHEHHUIO aBTOPOB, CBSI3aHO C PA3JUUYHBIM BO3PacTOM reoMOPQOJIOTH-
YeCKUX YPOBHEHN W Pas3HBIM IIPOABJIEHUEM KOHBEKI[UU.

IIpoBemenHbie MCCAeNOBAHUS MOATBEPAUIN, UTO B 3aBUCUMOCTH
OT ycJIOBUH pesibeda IpeobJiafatoT OSHU UIU APYTHE TEKCTYPHI.

Co0OCTBEHHO SA3BIKOBATHIE II0A30JIBI BCTPEUEHBI HA OTPAaHUUYEHHON
ILJIOIaAu, ¥ (DOPMUPOBAHME SI3BIKOB B HUX CBA3AaHO C OTMbIBAHUEM U
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IIepeHoCcoOM COeIUHEHUH Kejesa I10]] Bo3aelicTBrueM (QUIbTPYIOIINXCS
BIOJb KOPHEBBIX CHUCTEM BOJ.

OTCyTCTBYIOT A3BIKM UM KapMaHbI B moxasoJsiax ¢ rop. BF/Ort ma
Teppacax ¢ OJM3KUM 3aJjieTaHMEeM T'PYHTOBBIX BOJA. BmecTo KapMaH-
HOII TpaHUIBl (OPMUPYETCS Pas3MbITO-IHJIbUaTasi. Bauskoe 3ajera-
Hue YI'B u opTsamma urparoT poJib yIIopa M He AAIOT KOPHSIM IIPOHU-
KaTb BIJIyOb, II09TOMY IIPW BbIBajie I'DAHUIIA HAPYIIAaeTCd He3HAUM-
TeJbHO.

TopusoHTaIbHBIE CPe3bl MOKA3ajll, UTO KapMaHbl M S3LIKU He
SABJIAIOTCA 3aCBHIIKAMMU 10 MOPO300OIMHBIM TpPEIUHAM, TaK KaK uMe-
IOT OPMY «JIYHOK», KOTOPbIE MOTYT COEIUHATHCA B BEPXHUX YACTHX,
YTO HA MEJKHUX Cpesax co3gaeT BIeuaTjieHume Tpernuabl. OmHAKO Ta-
Kasd (opMa COOTBETCTBYET CKOpee KPYITHOMY IOPU30HTAJIBLHOMY KOD-
HIO COCHBI C OTXOJAIUMHU BIJIyOb BEPTHUKAJIbHBIMU KOPHAMU, II0JIO-
CTH OT KOTOPBIX 3aChIIAIOTCSA MaTepuajioM rop. E mociyie BeTpoBaJia.
KpuoKOHBEeKTUBHBLIN MeXaHM3M TaK:Ke He yJacTByeT B (popMHUpOBa-
HUW KapMaHOB, TaK KaK [JIA 9TOr0 HET (PpUBUUECKUX YCJIOBUH. ITOT
MEeXaHW3M MIPUBOAUT K (POPMHPOBAHUIO BUXPEBBLIX MO3AUK B IOA30-
Jax TOHMMKEHUMN.

EnvHcTBEeHHBINT MEeXaHU3M, aJeKBaTHO OIMUCHIBAIOIIUI (OPMUDO-
BaHIe KapMaHOB B II030JIaX MEXKIypeuunil, — BeTpoOBaJbl, KOrJaa OT-
IedbHBIE KOPHU IIPU BbIBaJie 3aTparuBaioT rop. BF, mocie uero o06-
pasyoTrca kKapMmaubl. COryiacHO MPOBEAEHHBIM M3MEPEHUIM, UX TJIY-
OMHBI COIIOCTABUMBI C TJIYOMHAMU BBIJEPHYTHIX KOPHEH ¢ HAJIUIIIINM
rop. BF Ha coBpeMeHHBIX BeTpOBaJax.

Ha kiroueBoM yyacTKe B COCHSKE JIMIITAHHUKOBOM M KyCTapHUY-
KOBO-JIUINAHHNKOBOM BETPOBAJbHBIE ITOYBEHHBIE KOMILIEKCHI 3aHU-
maioT okojso 0.7% or miomanm yuactka. IIpm Taxkoil IJIOTHOCTH 3a
9 TwiCc. JieT mpuMepHO A0 50% TEeppUTOPUU MOIJIO OBITH IIPOMAEHO
BbIBAJIaMU. OTO COOTHOCHUTCS C T€M, UTO He BCe H3yUeHHBbIe IIOMI30-
JIBI UMEIOT KapMmaHbl. Ha MecTe BeTPOBAJbHBIX 3allafUuH, ¥ KOTOPBIX
IHO 3aJI0}KeHOo B ToJjire rop. BF, mocie sapacranusa opMupyoTcs He
KapMaHHUCThIEe MO30JIbI, & UMEIOIe B CPeIUHHOM TOPU30HTE MO3au-
Ky m3 marepuaja rop. E+BF.
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O METOOUKE KAPTOIPA®UPOBAHUA N MOHUTOPUHIA
NECHbIX NOYB BENTAPYCHU

B.B. lNlana', A.®. YepHbiw', F0.MM. Kaukos?
"MIHCTUTYT noyBoBeneHus u arpoxumun HAH Benapycu, r. MuHck
2 Benopycckuii rocyaapCTBEHHbIN YHUBEPCUTET, I. MUHCK

Jlecabie mouBbl Beslapycu BecbMa pasHOOOpPasHBI U OTJIHUUYAIOTCS
MIPOUCXOKIEHUEM, YCJIOBUAMHU YBJIAKHEHUS, I'PDAHYJIOMETPUUECKUM
COCTABOM ITOYBOOOPA3YIOIINX TOPOI, (PU3UUECKUMU U XUMHUUYECKUMU
CBOIICTBAMU, OIPEEJAIIINMU IPOAYKTUBHOCTb IIPOM3PACTAIOIITUX
npesoctoeB. IloneBas cheMKa JecHBIX mouB B maciarabe 1:10 000
Ha OCHOBe asPO(OTOCHUMKOB HJIN KOIIUY IIJIAHIIIETOB JIECOYCTPOMCTBA
BBITIOJIHEHA MTPAKTUUYECKN Ha BCEU JIeCOMOKPBITOM ILJIOMIAAU TEPPUTO-
puu Benapycu. Ocobyio posb npu Aemu@pUpPoBaHUN a9POohOTOCHUM-
KOB U AUArHOCTHKE PA3JNUYMi ITOUYBEHHBIX KOHTYPOB WI'PAET HAJIH-
Ymre NPEeBECHBIX IOPOJ ¢ M30UpaTeIbHOU TPeOOBATEIBHOCTHIO K IIOY-
BEHHBIM yCJIOBUAM (eJb, siC€Hb, Ay0, Juma, rpad, KjaeH, oabxa). Ha-
Juure uX Ha (POoHe NOMUHUPYOIIUX B Besmapycu coCHOBBIX u Gepeso-
BBIX JIECOB CJYKUT XOPOIIUM AeIn(GPOBOUHBIM IIPU3HAKOM [JIA BbI-
IeJeHUs KOHTYPOB Ha PasHbIX IOYBax. Pasjnumsa B IpU3HAKaX IIOYB
OIIPeNiesIAI0TCA KOCBEHHO HAa CHUMKAaX Ha OCHOBE Pas3IWUYUi IpU3HAa-
KOB apeBocToeB. Ha rasxablil oTgemudprpoBaHHbIN KOHTYD IIepeHo-
CAT OCHOBHYIO XapaKTEPUCTUKY APEBOCTOA: COCTaB, THUII Jieca, OOHU-
rer. Ha mOArOTOBUTEJHLHOM 39TAalle OCYIIECTBJISETCA TaKiKe IPOMeEp
KBapTaJbHBIX NHPOCEK M OKPYKHBIX I'DAHUIl C Pa30MBKON B HaType
nukeraxka uepe3 100 uau 200 M, Giaromapsa KOTOPBIM OCYIIIECTBJIA-
eTcsa 0ojiee TOUuHas MPUBA3KA 3aKJaJbIBa€MbIX DPa3PE30B, MOJYAM U
IIPUKOIOK.

B mecrax 3aksagKu paspesoB KpoMe TPATUIIMOHHOTO JEeTAaIbHOTO
OIIMCAHUS [IOYB II0 TOPU3OHTAM, OCOOEHHOCTE! peabeda 1 MeCTOII0JIO-
JKeHUsl yJacTKa IIOJPO0OHO XapaKTepPU3YIOT BCe SIPYCHI PACTUTEJIHHO-
CTU: Ha3eMHBIN IMOKPOB, IMOAJECOK, ApeBocToi. [[1s ApeBoCTOsA ompe-
IeJSI0T COCTaB, BO3PACT, OOHUTET, BHICOTY, TUAMETD U THUI Jeca. JTO
II03BOJIIET OIIPEeNeJIUTDH JIeCOPACTUTENbHBIN sdhdeKT Kaxgoi Iou-
BEHHOUM Pa3HOBUIHOCTU, KOPEHHOU [Jid Hee TUIN Jieca, IePCIEeKTUB-
HYIO IIOPOJY, CPeIHUIT cocTaB (DOPMUPYIOIIUXCS IPEBOCTOEB, HAIIPAB-
JeHre cMeHbl mopon. Kakawlii yuyacTOK OIleHMBaeTCs TaKiKe II0 KO-
JINYECTBEHHBIM U KaYeCTBEHHBLIM IIOKaszaTeasaM. IIpu KauecTBEHHOI
OIleHKE BBISBJIAIOT TUIIOJIOTUYECKYIO CTPYKTYPY, COCTaB APEBOCTOEB,
a IpU KOJMUYECTBEHHON — aHaJIM3UPYIOT CTPYKTYPY OoHuUTETOB. Kak
IIPaBUJIO, B IpelesiaX ONHON PAaSHOBUIHOCTU IOYB JOMUHUPYET OLUH
tun Jgeca. OMHAKO eciau PasHOBUIHOCTh XaPaKTEPU3yeT YCIOBUS IIe-
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pexoja OT OJHOI'0 THUIIA Jieca K COCefHeMY B dKOJOTUUECKOM DALY, Ha
Hell MOT'yT pacmoJiaraThCs JBa THUIIA Jieca.

Koueunoii 1esbio KapTorpaupoBaHUsA JIECHBIX IIOUB, IIOMHMO
COCTaBJIEHUS ITOUBEHHON KapThl, IBJISETCS MPaBUJIbHOE OIIpeeieHre
U OIIeHKA YCJIOBUI MECTOIPOU3PACTAHUSA JIECOTUIIOJOTUYECKUX T'PYIIIT
W HCHOJIb30BaHME HAJAEXKHOII SKOJOTMYECKON OCHOBBI AJIS OCYIIIECT-
BJIEHUS KOMILIEKCA JIECOX03AMCTBEHHBIX MepoIpuATuii. B mpoiecce
KapTorpa@upoBaHUA MOA0MPAIOT U XapaKTEePU3YIOT JYUIINe STAJI0H-
HbIe IPEBOCTOM JJIs BCEX MOUYBEHHBIX JECOTUIIOJOTUUECKUX T'PYIIM.

B macrosamiee BpeMs BefeHMe JIECHOTO X03AKCTBa Bemapycu ocy-
ITEeCTBJISIETCA HA IMOUYBEHHO-TUIIOJOTUYECKON OCHOBE, T.€. C yU4eTOM
nmouBeHHO-TUNONOTMUecKuX rpynm (IITT). O 06beUHAIOT ITOYBEH-
HbIe PA3HOBUMHOCTU C OJHOPOAHBIM WX OJU3KUM JI€COPACTUTED-
HBIM 5(GHEKTOM, ONpeeaseMbIM KINMATUYECKUMHU YCJIOBUIMU, Te-
HE3MCOM ITOUYBOOOPAa3YIOIINX MOPOJ, IJIOZOPOAMEM II0UB, oporpadu-
YEeCKUMU U THUAPOTPAPUUIECKUMU YCIOBUSIMU, U COOTBETCTBYIOITNMU
UM THUIAMU Jieca U JeCHBIMU accomuanuamMu. Ha TeppuTopun peciry-
OJIMKY BBIAEJIEeHO 56 IIOYBEHHO-TUIOJOTHUECKUX T'PYIII, AJA KarKIoun
13 KOTOPBIX OIIPeJesieHbl IIePCIeKTUBHbBIE (IleJIeBble) IPeBecHbIe II0-
poxsbl. IITT aBisiOTCA SKOJOTMUYECKON eIUHUIEN YCJIOBUI MECTOIIPO-
M3pacTaHUA U OJHOBPEMEHHO XO3SAWCTBEHHOW €IWHUIIEUH C OJHOPOI-
HBIM ITeJIeBLIM HAIIpaBJeHUEM KOMILJIEKCa X03SIHCTBEHHBIX MepPOIIPU-
aruii. C yuerom BoigeaeHubIiX IITT cocTaBasieTcsa Kapra panuoHaAIb-
HOTO PasMeIleHusi APEeBEeCHBIX IIOPOJ, IIO3BOJIAIONIAS Ha OCHOBE JKO-
JIOTUYECKUX, 9KOHOMHYECKUX UM XO03SHCTBEHHBIX (DAKTOPOB BHIOPATH
MepCHeKTUBHEIE TJIaBHbIE M COIMYTCTBYIOIIUE ITOPObI.

3aBepIlieHre TTOYBEHHON CHEeMKU JIECHBIX IIOYB PECIyOJUKHU II0-
3BOJIET OPTaHM30BaTh MOHUTOPUHTOBLIE HAOIIOAEHUS 34 UX COCTOS-
HUEM C IIeJIbI0 BBIABJIEHUS M3MEHEHUN COCTaBa, CTPOEHUA U CBOMCTB
[IOYB, BAUSIONIAX HA YCJIOBUSA IIPOU3PACTAHUS JIECHBIX HACAKICHUI.
IIyHKTHI HAOJIIOOAEHUI MOHUTOPUHTA 3€MeJIb PacIlojiaraloTCs PaBHO-
MEPHO II0 BCel JIECOIOKPHITON TEPPUTOPUU C YUETOM PacIpocTpaHe-
HUs (opMaluii jeca M JecopacTUTeJbHBIX ycaoBuii. Kak mpasuio,
OHU TEePPUTOPUATILHO COBMEIAIOTCA C MOCTOAHHBIMM IOYHKTaMHU Ha-
OJII0IeHUH PeryJIapHON ceTu MOHUTOPUHTA JiecoB. KolmuecTBO MyHK-
TOB HAOJIIOMEHNI MOHUTOPHUHIA 3€MeJIb OIIPEAeIAeTCS UCXOAs U3 0CO-
OeHHOCTell MOYBEHHOI'0 IIOKPOBa U IMOPOJHOI'O COCTaBa JIECHBIX Ha-
cakaenuii. IIpu sToM IYHKT HAOJJIOOEHUN MOJMKEH paclojaraTbCs
B TIpefesiax 5JeMeHTapHOTrO BbIZleJia C YCIOBUAMMN, XapaKTePHBIMU
IS Tpom3pacTaHmsa KOHKPETHOTO THUIA Jeca, U 3aHWMAaTh IJIOIIalb
He MeHee 1 ra. VzyueHue MOUYBEHHOTO NPOGUIA U OTOOD IMTPOO MOUBBI
IIPOU3BOAUTCA HA IMPOOHBIX ILIOIIAAKAX KBAAPaTHOM KoH(pUryparuu
¢ mromanbio 0.25 ra. IIpuBsska mMpoOOHBIX IIJIOMIAAOK OCYIIECTBJIISA-
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eTCs C UCIIOJb30BaHMEM CIIyTHMKOBLIX HABUI'AIlMOHHBIX cucTeM. Ha-
OJIOfeHUA 33 COCTOSIHMEM JIECHBIX IIOYB Beslapycu IpOBOAATCA C IIe-
pruoAMYHOCTHIO oquH pas3 B 10 JerT.

BETPOBAJIbHbI MOP®OIEHE3 NOYB
YEPHEBOW TAWIX I0r0-BOCTOKA 3ANAJHOW CUBUPU

C.B. lownko', I'N. UcTureuer', M.B. BobpoBckuit?, T.A. HoBokpeLyeHHbIX'
" ToMCKMI rocyAapCTBEHHbIV YHUBEPCUTET, I. TOMCK
2NHCTUTYT PU3MKO-XMMUYECKMX U Bromnorndecknx npobnem noysosegeHns PAH,
r. MywmHo

YepHeBad Talira BXOAUT B I'YMUAHBINA CIEKTP BBICOTHBIX 30H I'OP
tora Cubupu u mpeacTaBiseT cO00M OCHMHOBO-IIMXTOBBIE BHICOKOTPAB-
HbIe Jieca, IIPOM3PACTAIONINEe B OCHOBHOM Ha TJIYOOKOOMOI30JIEHHBIX
nouBaxXx. B uepHeBoll Taiire HoOpMaJbHas MOJEJb IeforeHe3a 3HAUN-
TeJbHO MOAU(DUIIIPOBAHA JaTepPalbHOl U TypOAIlOHHON COCTABIAIO-
mumu. CpaBHeHMe TOYB UePHEBOU Talru IpeAropuil U HU3KOTOPUM
IIOKAa3bIBAET, UTO IOYBHI (9JII0BUAJLHEIE + TEKCTYPHBIE TOPUBOHTHI) B
cpenHeM 0oJjiee MOIIHBIE, UYeM B MeHee TYMUAHBIX palioHaX dTUX Ke
TOPHBIX CHCTEM U Ha IMPUJIeraronnx paBHHHax. Cumraercs, YTO AJA
TMOYB UEePHEBOU TAWT¥W XapaKTePHBLI MOIIHLIE 5JI0BUAJbHBIE U TyMY-
COBO-2JII0OBUAJIbHBIE TOPU30HTHI, OTJIUYAIOIIAECS OTHOCUTEIBHO MO-
HOTOHHBIM cTpoeHueM. MopdosornuecKuii aHaJIu3 MOKAa3bIBAET, UTO
Ha OZHOPOAHOM (OHEe B rOPU30OHTAX BCTPEUYAETCS 3HAUUTEJIHBHOE KO-
JUYECTBO IIOUYBEHHBLIX MOP(OJOTHMUYECKUX dSJIeMeHTOB (MOP(GOHOB) C
PasIuuHON KOHTPACTHOCTHIO OTHOCUTENHLHO BMEIAIOIIero MaTepua-
aa (6ypble ocTaHIIBI M 0OoJiee KPyImHBIe MOPGOHBI; Oeseckie MOPGO-
HBI («ILJTaBaOIe KOMKHU»); JIOKAJbHBIE OKeJe3HeHHBbIe Jubo orJie-
€HHbIe 30HbI; MUKPOCJIOUCThIE TEKCTYPHI IePeMbIBa; KPYIIHbIE YIOJIb-
KHU; ABBIUKU (3aKJIMHKN) B TEKCTYPHOM TOPU30HTE; 00JIACTH OCBETJIE-
HUA 1 Ap.). PopMupoBaHUe 3TUX MOP(POHOB CJI0MKHO O0BACHUTE IIPO-
TeKaHWeM «KJAaCCUYeCKUX» (PPOHTANBLHO OeHCTBYIOIIUX IIPOIIECCOB.
OHU UMeIOT Pas3JAUuYHBIA MaciiTab, OT MeJbYalIIuX 3JIEMEeHTOB, CBS-
B3aHHBIX C 00JIOMKaMU PA3JIMUYHBIX MOPU3OHTOB B HUMKHEH YaCTU DJIIO-
BHUAQJIbHBIX TOPUB0HTOB, M0 IIOJUMOP(OHOB, (POPMUPYIOMIUX IPEIeIhb-
HBbIe CTPYKTYPHBIE 3JIEMEHThI IIOYBEHHOTO IMOKPOBA, KOTOPHIE MOTYT
00BeIMHATHCA B dJIeMeHTapHbIe ITIOUBEHHLIEe apeasbl. B mouBax MHBIX
PEeruoHoOB MOAO0HBLIe MPU3HAKM OMUCAHBLI KaK MTWATHOCTUYECKUE IJIA
BETPOBAJILHBIX ABJIEeHUI. B ¢CBA3W ¢ 5TUM IIPOBEAEeHO U3YUYeHNEe I0100-
HBIX MOP(MOJIOTUUECKUX IPUSHAKOB, C JAJIbHEHNIIeN I[eIbI0 OIpeaee-
HUSA BKJIaJa BETPOBAJIbHOr0 MOpdoreHesa B O0JUK IIOYB U IIOUYBEHHO-
r'0 IIOKPOBa UYEePHEBBIX SKOCUCTEM.
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HccnemoBanus mpoBoauiu B uepueBoii Taiire Tomb-fAiickoro Mmesx-
Iypeubs, TAe uaydeHo oKojo 60 paspesoB m Tpu TpaHimeu. Takike
aHaJIM3UPOBAJIU MaTepuaabl n3 uepHeBhIX JecoB Canaupa u Kysuerr-
Koro Ajaray. Okasajioch, UTO IPUBHAKU BETPOBAJIOB BCTPEUAIOTCHA
IIPaKTUYECKU BO BCeX MB3YUYEHHBIX mouBax. OHU pacmpezesieHbI B IU-
anasone riyouH 0-70 cm, mHOTHA U TIyb6:Ke, T.e. B IIpelesaxX dJIIOBU-
aJbHBIX U I'YMYCOBO-3/II0OBUAJBbHBIX IOPU30OHTOB. TaKas KapTUHA CBU-
IeTeJIbCTBYET O TOM, UTO 3HAUYMUTEJbHAs ILIOIIAAb IIOUYBEHHOTO IIO-
KpOBa IIOABeprajiach BETPOBAJLHBIM BO3JE€HCTBUAM, BO MHOTUX CJIY-
yasax HeOJHOKPATHBIM, &, CJIeOBATEJIbHO, TypOamoHHad MOgUMUKA-
1 HOPMAaJbHOU MOJEJIN IIeforeHes3a sIBisgeTcs (DOHOBOI COCTaBJIAIO-
et mopgoreHesa MMOUYB UePHEBBIX d9KOCHUCTEM.

I'panyioMeTpryecKuil aHaJIN3 ITOKA3aJl YBeJINUeHUE CONeP KaHU s
UJINCTON (GpaKIUU Ha HECKOJbKO IIPOIEHTOB B WUJLIIOBUAJIBHBIX TO-
PHU30HTaX IIOJ BhIBaJaMM. YuuThiBasg aaHHble Cornu et al. (2014),
a TaK/Ke HAIIW ONBITHI C HAHOYACTUIIAMU, ITOKA3aBIIMMU BO3MOK-
HOCTh IIPOTEKAHUA JIECCUBAYKA, IMOJYUYEHHBIE PE3YJIbTATHl ABJISAIOTCA
3aKOHOMEPHBLIMHU U WJIJIIOCTPUPYIOT POJb BETPOBAJIBHOrO MOpPQOreHe-
3a B ()OPMHUPOBAHUUM TEKCTYPHO-IU(P(PepeHIIMPOBAHHBIX IIOUYB B OC-
HOBHOM KaK MOJAYJISTOPOB IJIyOMHBI OCBETJIEHUS, B MEHbIIEH POIu —
Kak IIPUYUH OCBETJIEeHUA. B xXome paboT Ha TpaHINIESX yCTaHOBJIEHA
MUTpanusa TOHKOAWCIEPCHOU (haswl mo JjaTepaau Ha 4 M. B cBasu ¢
STUM MOJKHO CHeJIaTh BBIBOJZ, UTO OJyiarogapsl BhIBAJaM OCYIIECTBJISA-
eTCs CBSI3b MEXKIY JIaTepPaJbHOM U PaguaJIbHON MOANMPUKALUSIMU IIe-
IoreHesa, TaK KaK BBIBAJBI IIOCTABJSIOT B IEPBbIe I'OALI TOHKOIU-
CIIEPCHYIO B3BECh B IIOTOK BHYTPUIIOUBEHHOII BEPXOBOIKU.

IBOJIOIMA TOYB 3JIOBUAJILHOTO Dsfa IOKHOM Taiirm 3amamgHoi
Cubupu B cy0aTJIaHTUYECKOM IIepuoje TOJIOIeHAa XapaKTepusyeTcs
yCUJIEHVEeM BBIPAKEHHOCTH B IIOYBAX IIPU3HAKOB IIOA30JUCTOTO IIPO-
1mecca M yBeJIWYEHUEM JOJIU II0YB B IOUBEHHOM IIOKPOBE C Ierpamupo-
BaBIIIUM OCTATOYHO-T'YMYCOBBIM T'OPMB30HTOM. B M3yUYeHHBIX MUKPO-
KaTeHaxX OT MHKPOBOZOPAa3eJI0B Yepes CKJIOHKI JOKOUH K UX TaJIbBe-
raM 5BOJIIOIIMOHHO IIPOUCXOAUT «OTCTYILJIEHUE» TIOYB C OCTATOYHO-TY-
MYCOBBIMU FOPU30OHTAMU OT OOPTOB K IleHTpaM JioxkOuH. Kak mokasa-
JIV TIOJTyYeHHBIE IIPU UBYYEHUN TPAHIIEN JaHHbIE, IIPOIECC dBOJIIOIU-
OHHOI'0 «OTCTYILJIEHUS» OCTATOUHO-I'YMYCOBBIX TOPHU30HTOB (IJIA KO-
TOPBIX XapaKTepPHO M OOJIbIliee cofep:KaHue HUJINCTON (PpaKI[UM) MO-
JKeT YCKOPATHCA IPU aKTUBUI3AIIMU BEeTPOBAJIbHOrO Mopdorenesa. Ou
IIPUBOIUT K YCUJEHUIO 00e3blINBAHUA, IIePEMEIEeHNI0 00Jiee OCBET-
JIEHHBIX BEPXHUX TOPU30HTOB BIIY0b mMpodumis, (hOPMUPOBAHUIO Oe-
JecbIx MOP(OHOB 1 MOp(deM, KOTOphie B AajbHeHIreM OnOTypOaIiu-
OHHBIMHU IIPOIlECCAMH BKJIOUAIOTCS BO BMEIAOIIYIO0 MACCy, IIPUBOMIS
K 00II[leMy YMEeHBIIIeHUIO COAEPIKaHUA UIUCTON (hPAKIIUU B OCBETJIEH-
HBIX TOPU30HTAaX.
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MOYBEHHbLIA NOKPOB ENbHUKA YEPHUYHOIO
B OKPECTHOCTAX NOPOJA APXAHIENbCKA

H.B. INlio6oBa, C.B. JlioboBa
CeBepHbivi (ApkTudecknin) degepanbHbii yHueepceuteT um. M.B. JlTomoHocoBa,
r. ApxaHrenbck

Teppuropus ApXaHreJlbCKONW 00JIaCTH — 3TO BOJHUCTAsA PaBHU-
Ha, pacwieHeHHas pexkamu CeBepHas [IBuHa, Omera u MeseHb U uUX
nmpuTokamMu. TeppuUTOpUsS B TEOJOTMYECKOM ACIEKTE IIPEACTaBJSIET
GyHIaMEHT, MOKPBLITHI UYeTBEPTUUHBLIMU OTJIOKEHUAMU, IMIPeACcTaB-
JIEHHBIMU JIEJHUKOBBIMU MOPEHaMu, (IIOBUOTIANUATBHBIMU OTJO-
JKEHUSIMU, JJIIOBUAJIBHBIMU HAHOCAMHU. UeTBEPTUYHBLIE OTJIOMKEHUS
chopMUpOBaI COBPEMEHHBIN peabed 006JlacTH KaK COBOKYIIHOCTH
caabopacujieHeHHbBIX MOPEHHBIX PAaBHUH, KOHEUHO-MOPEHHBIX XOJI-
MOB, NPUPEUHBIX M IPUO3EPHBIX BIAAWH BOJHO-JIETHUKOBOTO W aJi-
JIIOBUAJBHOTO IPOUCXOKIeHMUsA. I[louBeHHBINI ITOKPOB 00JacTu, pas-
BUBIIUUCA IIOJ BIUSHUEM MECTHBIX (DAaKTOPOB IIOUBOOODPA30BAHUA:
KINMATAYECKUX YCJIOBUil, peabeda, PacTUTEJIbHOCTH C JOMHUHUPO-
BaHMEM XBOMHBIX JIECOB, IOYBOOOPA3YIOIIUX IIOPOM, XapaKTepusyer-
cs pasdHooOpasueM, HO Ipeod/IafaloT 30HAIbHbBIE MOA30IUCThIE TTOYBEI
(41.28 %) (Taba. 1).

WccnenoBanusa MPOBOAUIINCE C IIEJIBI0 M3YUEHUA TOYBEHHOTO II0-
KpOBa MOPEHHBIX XOJMOB. McciaenyeMblil y4acTOK ILIOIIanepoo 2.5 ra
B OKPECTHOCTSX I'. ApPXaHTeJIbCKa WMEeT TUIIUYHBINA IJIsI TEePPUTO-
pPUM XOJIMUCTO-MOPEHHBIN pesibed. BepIinHbl X0JIMOB MIJIOCKOW WU
BBIIYKJIOH (DOPMBI, CKJIOHBI IPEUMYIIIECTBEHHO IPAMOM U BOTHYTOI,
BBICOTa XO0JIMOB Bapbupyert oT 12 nmo 20 M, KpyTU3Ha CKJIOHOB OT 8 0

Tabnuya 1
PacnpepeneHve TUNOB NOYB B NOYBEHHO-3eMeNbHOM doHae
ApxaHrenbckown obnacTtu
(maTepukoBas yactb 6e3 HAO u apkTu4yeckmnx ocTtpoBoB) [1]

[MouBbl Mnowane S
ThIC. ra %
[NoasonuncTble 1 Noa3onbI 8718 30.48
[meenoazonucTble 3100 10.80
BonoTtHo-noazonucTble 6483 22.70
TopdsiHble 6ONOTHbIE BEPXOBbIE 4012 14.18
TopsiHble BOMOTHbIE NEPEXOAHBLIE 1507 5.20
MoviMeHHble (anntoBrarnbHble) 1379 4.80
Mpoune 3409 11.84
O6was nnowanp 28608 100.00
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28°. I'paHyIOMETPUUYECKHUI COCTAaB B PA3HBLIX YACTAX XO0JIMAa HEOMHO-
POIHBIH ¢ BKJIIOUEHNEM BaJIyHOB, B BEPXHEI YacTH — 3TO IECKU U Cy-
mnecu, B HUJKHEH — CYTJIMHKH.

PacTurenbHOCT, Ha BepIIMHE XOJMa IIPECTABIEHA EJILHUKOM
YEePHUYHBIM C MOXOBBIM IIOKPOBOM. IIOUBBI — THUIMYHBIE MIOA30JIH-
CThIE C OTCYTCTBHEM I€PEeyBJIAKHEHUS W HU3KUM YPOBHEM TPYHTO-
BBIX BOJ UMEIOT JIEFKUIl TI'DaHyJIOMETPUUYECKUIl COCTaB, MOIIIHOCTH
IOI30JINCTOrO TOPU30HTA A, B IIOYBEHHBIX NPO(UIAX BapbHpOBaJa
B uHTepBajie 8-20 cM, BBIAEIAICA WIIIOBUAJIBHO-KEJIE€3UCTHIN TOPH-
B0HT B, pasHOl WHTEHCUBHOCTM OKDACKU OT OXPUCTOTO O DPKABO-
KpPacHOTro.

Ha ckioHe — eIbHUK YepPHUUYHBIN ¢ HeOOJBIIION J0JIeil TPOeKTUB-
HOT'0 MOKPBITHA TPaBaHMCTON pactureabHocTu (10-15%).B sroit ua-
CTH XO0JIMa IIOYBa IOABEPraeTcs dPO3MOHHBIM IIPOIlECCaM, 3[€Ch OCY-
IIECTBJISETCA IIePEHOC ITOYBEHHOI'O MaTepuaja AeJIOBUAJbLHBIMU BO-
mamu. Ha cKJIOHAX, CJIOKEHHBIX CYTJIMHUCTBIMU IOYBOOOPABYIOIUMU
nopogamu, chOpPMUPOBAJINICH JEPHOBO-IIO30JIMICTHIE U AEPHOBO-JINTO-
TeHHBIE MOYBBI C MOIIIHOCTBIO TYMyCOBOTO TOPU30HTa A, B MHTepBaJe
6-10 cM, a Tak:ke IEPHOBO-IIOBEPXHOCTHO-TJIE€BAThIe C MOIITHOCTBIO
A, B unrepBane 12-23 cm. B Hm:KHel yacTu IpoduId MOCTIETHUX OT-
MevaJsiu IPUBHAKU OTJIeeHUsA Ha ruryoune 6osiee 40 cwm.

PacTutesibHOCTL IIOLHO-

Kb XOJIMa IIPeCTaBJIeHA Tabrnuya 2
eNbHUKOM  UepPHIYHO-DAZHO- PacnpepeneHue TMNOB M NOATUNOB NOYB

Ha uccrieqyeMom yyactke
TPaBHBIM, INIPOEKTUBHOE IIO-

KPBITHE TPABIHUCTOTO IIOKPO- Tun Aons, %
Ba cocrasiser 60-70%. Ilog-  |HoAsonvCTble 52.0
HOBE XOTMA XapPAKTEpH3Y- B TOM Yucrie nogsonuctas 38.7
rneenoasonucTas 8.3
ercd (popMHUPOBAHUEM IIOUB [1EPHOBO-NOAIONCTAR 50
B YCJIOBUAX IIEPUOIUUYECKOTO [1epHOBO-TIMTOTEHHbIE 125
NJIn IIOCTOAHHOI'O HSGBITO“I- ﬂepHOBo_r_neeBHe 10.0
HOI'0 YBJIAXXHEHUSA, B IIOUBEH- BonoTHo-noa3onucTble 14.6
HOM Ipodmue KOTOPbIX OTMe- B0onoTHbIe HU3KHHbIE 7.6
YaeTCs PasBUTHUE BOCCTAHOBHU-  |BONOTHble BepXOBble 33

TeJbHBIX IIPOIleCCOB. B HIK-

Hell YacTH XOJIMa WCCJIeNyeMOIi TeppPUTOPUU CHOPMUPOBAINCH IEp-
HOBO-TPYHTOBO-TJIeeBaTble W II€PEerHONHO-TPYHTOBO-TJIeeBble IIOUBBI C
MIprU3HAKaMU OTJIEeHUs B MJJIIOBHAJIBHOM I'OPU30HTE Ha rayomHe ot 30
Io 62 cMm. B moHMKEHUSAX, MOACTUIAEMBIX TAMKENbIMU CYTJIMHKAMMU,
Pas3BUTHI OOJIOTHBIE TTOYBBI C MOIITHOCTHIO TOP(HAHOTO FOPMU30HTA OT 15
o 70 cm. CooTHOIIIEHNE JOJIEBOT'0 YUACTUS PA3JUUYHBIX THUIIOB U IIOJ-
THUIIOB II0YB HA MCCJIEIYeMOM YYaCTKe IIPeICTaBJeHO B TabJ. 2.
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Mno4Bbl HU3KOIOPHbLIX NAHAOLIA®TOB
CEBEPOTAEXHOW MOA30HbI KAPENUK

M.B. MegBegeBa, IB. AxmeToBa
WHctuTyT neca Kapenbckoro HLL PAH, r. MNeTposaBoack

ITouBsr Pecnybsmuku Kapenusa meTranbHO M3ydaioTcAa HaYWHASA C
20-x rr. mportiaoro crogetus. OgHaKO TOUBEHHBIN ITOKPOB HU3KOTOP-
HBIX TePPUTOPUU CEBEPHON YACTH PErvoOHA, AJsA KOTOPBIX XapaKTep-
Ha BepPTUKAJbHAS NOACHOCTH MIPUPOJHBIX YCJIOBUI, OCTAETCS MPAKTH-
YeCKU He UBYUEHHBIM.

B cBsasu ¢ aTuM 1esb JaHHOI PabOThHI — M3yUeHUEe 0COOEHHOCTEH
IIOYBOOOPa30BaHUsA B I'PAJUEHTE BHICOTHOM ITOSICHOCTH.

KommniekcHble mccienoBaHmA ITPOBOSUINCH HA TEPPUTOPUU Ha-
muoHajdbHOTO TapkKa «IlaamaspBu». [lammasa OOIIT pacmosokena
B ceBepoTae:xHou moasoHe Kapeamm B Jjecax Ilsgosepckoro JecHH-
yectBa IIsiosepckoro Jsecxosa. Ilomanb oxXpaHHOI 30HBI COCTAaBIISA-
er 6860 ra. I'eosoruueckue OCOGEHHOCTU TEPPUTOPUU OIPEAEIUIN
cunenuduUecKkre 0CO0eHHOCTH MOP(GOCTPYKTYPHI PEruoHa, NI KOTO-
pOTO XapaKTepeH AeHYAAIMOHHO-TEeKTOHUYECKUN € HU3KOTOPHBIMU
KoMmmmekcamu Tumn JgaHamagdra [1]. Ha TeppuTopum mapka pactmo-
JaraioTcs HECKOJbKO HUBKHX TI'0pP, IIPEACTABJISIONIUX CcO00l MHTPY-
3UM KaK yJIbTPAOCHOBHBIX IIEPUJOTUT-Ta00POHOPUTOBHBLIX MOPOJ, (TO-
pel KuBakka u Ilaiinyp), Tak u MoJoAbix rpaHuToB (ropa Hyopy-
HeH) [2]. IIpuponHble ycoBUA pailioHA MCCJIETOBAHUI XapaKTepU3y-
I0TCA HUBKWUMHU TeMIIepaTypaMu, CUJILHBIMU BETPAMU, HEIIPOIOJIIKI-
TeJIbHBIM II€PUOAOM 0e3MOPO3HOI'0 IePMOoa, KOPOTKUM BereTarnuoH-
HBIM IIEPUOJOM, HOJITOCOXPAHSAIOIINMCS CHEKHBIM IOKDOBOM U BBHI-
COKOI1 BJIA}KHOCTBHIO.

s m3ydyeHUsA BIUAHUS BBICOTHOI ITOSICHOCTH Ha OCOOEHHOCTU
dopMUpPOBaHUA ITOUBEHHOTO MMOKPOBA Ha CKJOHe rophl KuBaxkka (BbI-
cora 499.5 M) O6bLIM BasoKeHBI ueThIpe mpobHbIe mromanu (IIIT).
Ha xasxzom ydJacTKe 3aKJIagbIBAJINCh IIOYBEHHBIE Pa3pPeshbl, a TaK-
JKe NPUKONKU AJs 0ojiee NeTaJbHOT'O aHAIW3a IIOYBEHHOTO IIOKPO-
Ba. TakcoHOMMUecKasa MPUHAMIEIKHOCTD IOUYB YCTAHABINBAJIACH B CO-
OTBETCTBUU C PeruoHajJbHOUN KJjaccuduranueii [3]. Hasa ompenese-
HUA PUIUKO-XUMUYECKUX CBONCTB 00pa3Ibl IIOUYB OTOMPAJIN U3 IIOU-
BEHHBIX Pa3pe30B IO NeHETUYECKUM ropusdoHTam. JlabopaTopHo-aHa-
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JIUTUYECKUE WCCJIEJOBAHUSA BBIMOJHSJN II0 OOIIENPUHATHIM MeTO-
nukam. [laHHBIe OBLIM IIOJYYEHBI C MCIIOJb30BaHMEM O0ODPYAOBAHUS
IIKII «Asanutuyeckas jaboparopus» WUJI Kapensckoro HIT PAH.

ITpuponuble ycioBuUsA HUMKHENM UYacTH I'OPbl COOTBETCTBYIOT Ce-
BEPOTAEXKHOM IIOA30HE, 3[eCh IIPOM3PACTAIOT €JIbHUKU UYEePHUUHBIE
BJIaYKHBIE, V KJjacca OOHHTETa. ¥YCTAHOBJIEHO, UTO OJISA IIOLHOMKbSI
(IIT12) u muxkHe# mosoroit yactu ckjaoHa (IIII1) ropsr xapakTepHO
Pa3BUTHE TUMUUYHBIX 30HAJBHBIX IIOUB — II0J[30JI0B, B OCHOBHOM OT.JI€-
€HHBIX, B COUETAHUAX C MOJy- U TUAPOMOPGHBIMIU TIOYBAMU — OTOP-
¢GoBaHHBIMU OTJIEEHBLIMU IOA30JaMMU U TOP(MAHO-TJIEeBATHIMU IIOUBA-
Mu. B OosbIiuHCTBe ciaydaeB MPOGUIb IIOYB YKOpoueH (He Oojee
50 cM), TOUYBOOOPA3YIOITHE MOPOJLI ITPEACTABJIEHbI MEeCYaHOW CUJIb-
HO3aBaJIyHEHHOU MOPEHOI.

Berlire 1o CKJIOHY IIOJ30HA CEBEPHOI TaWru CMeHSETCSA JIECOTYH/I -
poit (III13). 3mech mpous3pacTalOT HU3KOOOHUTETHBHIE EJIBHUKU Uep-
HUUHBIE. JacTo BCTPEYAIOTCSA BBIXOABI HA IOBEPXHOCTH KOPEHHBIX
KPUCTAJINYECKUX IIOPOJ, Ha KOTOPHIX PA3BUBAIOTCSA IPUMUTHBHBIE
MOYBBI (KOPKOBBIE, OPTaHOTeHHBIE, IeOHUCTHIe). B mMoOuBeHHOM IIO-
KpOBe M3-3a CMEHbl XMMHUYECKOT'0 COCTaBa MMOYBOOOPA3YIOIIUX IIOPO/I,
IIPEeCTABJIEHHOI0 IIOPOJaMU OCHOBHOTO XMMHUYECKOTO COCTaBa, HAM-
0oJjiee pacIpoCTpaHeHbI MOAOYPHI, MOYBHI IOA30JUCTOTO THUMA IIOU-
BOOOpa3oBaHMA BCTpeUalOTCA perke. [ M3yUEeHHBIX IIOUB Xapak-
TepeH YKOPOUEHHBIN MPO(MUIb, IMOUYBEHHAA TOJII[Aa UMEEeT MOIIHOCTH
He O6oisee 25-40 cm. M3-3a 006uaMsa ocagKOB W 3aTPYAHEHHOTO CTOKA,
BCJIeAICTBUE OJIMBKOTO 3ajleTaHUsA KOPEHHBIX IIOPO[, JecHas IMOACTUII-
Ka IoYB yacTo oTopd)oBaHa U B BePXHEH YacTu MPOQUJIA IPOABISIIOT-
CA CJenbl OTJIEeHUS.

JJia BepxHeN yacTH CKJIOHA XapaKTePHBI YCJIOBUSA TYHIPOBOH 30-
ol (III14). PacTuTeTbHOCTL IPEACTaBIeHA €QUHUUYHBIMU COCHAMU U
eIAMU TYHAPOBOII (pOPMBI, 3apOCHASIMU KapJUKOBOII Oepesbl M WBHI,
KycTapHUUYKaMu. B MOUYBEHHOM MOKPOBE B OCHOBHOM IIPeo0JiamaioT
MIPUMUTHUBHBIE IIOYBBI, KOTOPbIe (DOPMUPYIOTCA HA BBIXOJaX KPUCTAJI-
JIMYECKUX TOPHBIX Mopon. Ha MaJIOMOIITHOM CJIO€ PBIXJIBIX OTJIOMKE-
HUHM U B pacuagKaxX MeXJy KaMHAMU BCTPEYalOTCA TOPHBIE MOA0YPHI
u TopHBIE OA30Jbl. [louBeHHAA TOJIA MAaHHBIX IIOYB HE IIPEBBIIIA-
et 20-30 cm.

B pesynbraTe mcciemoBaHUil OBIIN M3yUYeHBI 0COOEHHOCTU TIOUB
B I'PafiieHTe BBICOTHOI MOSCHOCTU, IPUHAIJIEKAINE K PA3HBIM IIPHU-
POIHBIM TIOA30HAM — CEBEPHOII Taiiru, JeCOTYHAPHI U TYHAPHI.
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FEHETUYECKAA UM SKONOIMMYECKAA KINACCUDPUKALINA MOYB -
MOUCKKU KOMMPOMUCCA

M.A. Hagnopoxckas', O.I. YepToBs?
' CaHkT-leTepbyprckuii rocyaapcTBeHHbIV yHuBepcuTeT, . CaHkT-MeTepbypr
2 BUHTEHCKMI NONMUTEXHUYECKUIN YHUBEPCUTET, . BuHreH Ha PeliHe, MepmaHus

BaskHBIM U ellle HeJZOCTATOYHO Pas3pabOTAHHBIN ACIEKT KJACCH-
ukanuu mous Poccum — meTajbHOCTh OIEHKN KauecTBa U MPOQUIIb-
HO¥ JIOKaJIM3aIluy OPraHWUYEeCKOTr0 BEIeCcTBa JIECHBIX HOYB. ['eHeTH-
YyecKUe KJiacCU(pPUKAIIUU aHAJUBUPYIOT Pe3yJbTaThl AEHCTBUA CPE-
HECKOPOCTHBIX M MEIJIEHHBIX IOUBEHHBIX IIPOIECCOB, MIPUBOIAIIUX K
00pa30BAHUIO0 SCHO BBIPAMKEHHBIX NUATHOCTUUYECKUX MMPU3HAKOB. ITO
MIPEeUMYIIeCTBEHHO CPpeINHHbIE OPraHOMUHePaJIbHbIe U MUHEPAJIbHBIE
FOPM30HTHI. IIpM TAaKMX BpeMEHHBIX MACIITa0axX OpPraHOTeHHBIE I'0-
PHU30HTHI, HamboJiee JabUIbHAA YacTh IIOUBEHHOI CHCTEMBI, paccMa-
TpuBaioTcA 06001eHH0. HO A 9KOJOTHMUECKUX WHCCJIeTOBAHUM Jec-
HBIX II0YB Ba’KHO J€TAJIbHOE M3yUYEeHUE OPTAaHOIPOMGUIA C aKIEHTOM
Ha KauyeCTBO OPraHMYeCKUX MOPU30HTOB. PaccMOTPUM MCTOPUIO KJiac-
cU(PUKAIIMOHHBIX OIpPeIeIeHN TOBEPXHOCTHBIX OPTaHOT€HHBIX T'OPH-
30HTOB. B Kimaccupurarnuu mous CCCP 1977 r. BbIZeJIeHO ABa THUIIA
OPraHOreHHLIX MOPU30HTOB. IIepBBIi — JieCHBbIE HMOACTUJIKH (C IIOATO-
pusouTamu Ao’, Ao, Ao'"’), opmMupyomirecss B yCIOBUIAX HOPMAJb-
HOTO YBJaKHEHUA, MOITHOCTHIO 2-10 cM (TOJBKO MOPGOJIOTUYECKIIE
XapaKTePUCTUKHU: I[BET, COXPAHHOCTb IIEPBUYHBIX 3JIEMEHTOB OIMAja,
CTeIleHb pasJIoKeHUs). BTopoil Tum, BKJIHYAOIIUNA TOPGAHUCTHIN
(10-30 cm) u Topdansbiit (30-50 ¢cM) TOPUBOHTHI — BBIAEIANN AJS II€e-
peyBIaKHEeHHBIX MOouB. B Kaaccuduranuu mous Poccum 2004 r. BBI-
[IeJIEHO y2Ke CeMb BHU/0B JUATHOCTUUYECKUX OPTaHOTEHHBIX T'OPU30H-
TOB, HO II0 TOMY ’K€ MPUHIIUITY: TPU AJISI YCIOBUN HOPMAJIBHOTO yB-
JIAXKHEHUs, U YeThbIpe — A u30bITOYHOro. VI3 KOJMUYeCTBeHHBIX KPU-
TepPUEB OCTABJIEHBI MOIITHOCTh, COJePIKaHe OPraHNYeCKOro BeIecTsa
U CTelleHb Pas3joKeHus omnajna. PasHooOpasue OpPraHOTEHHBIX T'OPHU-
30HTOB JIYUIlle OTPaKeHO B KJaccuburamuu ¢Gop™m (TUIOB) rymyca
JIECHBIX IIOYB, YUUTHIBAIOIIE! HANPAaBJIEHHOCTH IIPOIIECCOB MUHEpAa-
Jusanuy U ryMUQUKAIUN Ollaga, WHTEHCUBHOCTL OMOJOTMYECKOTO
KPYroBopoTa ¥ ILJIOJOPOAVE JIECHBIX MOYB. ['JIaBHBIM KOJUYECTBEH-
HBIM KpurepueM OpuHATo oTHOIeHue BajsioBbix C/N. Kiaccudukra-
I[AA THIIOB r'ymMyca ObLIa MCIIOJb30BAaHA IPU KAPTUPOBAHUU IIOUB JIe-
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coB JleHUHTpaACKON 00JacTH, a B HAaCTOAIee BpeMs — KaK KOHIIeH-
TyaJbHas OCHOBA AJIs MaTeMaTHUECKUX MoJeseil TMHAMUKYU OPTraHU’-
YeCKOT0 BelllecTBa MOUYB. II0CKOJBKY 9Ta KjaaccuduKaiusa paspabora-
Ha Ha OCHOBe (DAKTOPHOM KOHIIENIINY, celiyac OHA HYKIaeTcsa B Aopa-
00TKe U yTouHeHUHu. Hampumep, Mo pe3yabTaTaM U3yUYeHUA BIAUSHUA
JINTOT€HHOTr0 (haKTopa IPeAarajoch BBIIEJUTH B OTHEJbHYIO KJac-
CU(PUKAIIMOHHYIO IPYIIY IOA30JbI HA KBapIlEBBIX MMECKax. OTO IPe.-
JIO’KeHUe He OBLIO OTPaskeHO B Kjaccupukramuu mouB Poccuu. B Ha-
IIUX WCCJAEeNOBAHUAX OOHAPYKEHbI [IOIOJHUTEJIbHBIE apryMeHTHI,
TOATBEPIKAAIONIEe OCOOBIM CTATyC IIO30JI0B Ha KBApIEBBIX IIECKaX.
B reHermueckoM IIOUYBOBeJEHUU JieCHAs IOACTUJIKA paccMaTpUBaeT-
Cs TOJBKO KaK MCTOUYHHUK OPraHMYEeCKUX KUCJOT IJIS MUHEPaJIbHOM
yacTu MPOoGUIA IIOUYB, a IPOIECCHl B CAMOU MMOACTUJIKE He MPUHUMA-
IOTCA BO BHUMAaHUE. 3aBUCUMOCTD 30JIbHOTO COCTABA JIECHBIX ITOICTH-
JIOK OT CBOMCTB ITOYBOOOPA3YIOIINX IIOPOJ M3BECTHA, HO M0 CUX TIOP
He MCcCJIeOBAaHbl B3aMMOAEHCTBUSA MEXKIY PACTBOPUMBLIMU OpTaHuue-
CKUMU U MUHEPAJbHBIMU KOMIIOHEHTAMHY B CAMUX OPTaHOTE€HHBIX I'0-
pusoHTax. [To KjIaccuuecKo KOHIIEIIINU B IIPOIlecce I'yMUDPUKAIIUHI
PacTUTEIbHBIX OCTATKOB JOJKHO IMIPOUCXOAUTH OTHOCUTEIbHOE HAKO-
ILIeHue as3oTa. B xome nsyueHus IOA0YPOB U MOA30JI0B JecoB JIeHUH-
rpajickoii o6sacTu OGbLIO JOCTOBEPHO YCTAHOBJIEHO, UTO MJisI TIOMA30-
JIOB Ha KBapIeBwIX meckax (SiO, — 96.0%, Fe,O,— 0.4, Al,0, — 1.7,
CaO — 0.1%, MgO — cienbl) HAKOIJIEHHME a30Ta IO IIOATOPU30HTAM
JIECHOH TIOACTUJIKHK, KaK CTaAusM TpaHchopMaliuu oIaja, He BbIpa-
skerHo. CxomHble HaHHBIE AJIS IIOA30JI0B Ha KBApPIIEBBIX II€CKAaX IIOJIY-
YeHbI TOJIJIAHACKUMU YUEeHBIMU, HO He ObLIM uMu 00cy:kaeHbI. Ilosa-
raeM, UTO BJIHUSHIE JUTOT€HHOTO (h)aKTopa Ha JIeCHbIe IMOACTUIKU SB-
JIsIeTCs OMOCPeNOBAaHHBIM. UeM MeHbIe TTOJYTOPHBIX OKCHUIOB B OY-
BOOOPAa3yIOIel Imoposie, TeM MEHbIle UX B 30JbHOM COCTaBe OpraHo-
FeHHBIX T'OPU30HTOB. leUIiuT coegvHeHUN AJTIOMUHUS U Kejie3a B
OpPraHOTeHHBIX TOPUBOHTAX 3aleP’KUBAET IIPOsBJIEHNE IIPOIECCOB af-
COPOIIMY U COOCAKIEHUSA HOBOOOPA3OBAHHBIX I'yMYCOBBIX BEIIECTB Ha
MaTepuaJje JecHON MOACTUIKU, BCIEACTBUE dTOTO He IPOUCXOIUT OT-
HOCUTEJLHOTO HAaKOILJIEHUA a30Ta, T.e. aKKYMYJIAIUSI TYMYCOBBIX Be-
IeCTB ¥ a30Ta B UX COCTaBe B IOUBAX HA KBApIEBBIX IECKaX MeHee
BbIPa’KeHa He TOJbKO B MJLIIOBUAJBHBIX NOPU3OHTAX, HO U B Opra-
HOTeHHBIX. PoJIb coequHeHN KeJjie3a U aJIOMUHUSA B CTAOMIN3AI[UNI
azoTa B OPraHOTEHHBIX TOPU3OHTAX eIlfe TpedyeT mayueHus. Ilosara-
eM, UTO HalleHHOe HaMU SBJIeHNE MMeeT 3HaunMOe OTJnUNe Ha IIPo-
IIeCCHOM ypPOBHE, W IIOUBBLI COCHOBBLIX JIECOB HA KBApPIEBBIX MeCKaX
MOJKHO BBIJEJIUTH KaK OCOOBIN BUJ — IIOJ30JIbI TPYOOTYMYCHBIE OJIU-
rorpodHsie. ATOT (PaKT yKas3bIBaeT Ha HEOOXOAUMOCTEL OoJiee JeTajb-
HOTO KJIacCU(PUKAIMOHHOI'0 yUeTa CBOCTB CUCTEMBI OPTaHOTE€HHbBIX U
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T'YMYCOBBIX T'OPU30HTOB (hOPM ryMyca JIECHBIX IIOUB), OTPaKAIOIINX
U TeHeTUYEeCKUEe Pa3Ju4usd, U cIenudUKy COBPEMEHHBIX IIPOIIECCOB
(«ImouBa MOMEHT» ).

Pabora BbITOTHEHA IIPU YaCTHUUYHOII (DMHAHCOBOI IIOAAEpP:KKe TIpaHTa
PODOU 15-04-08707.

MHTEHCUBHOCTb ANb®ErYMYCOBOI'O MPOLIECCA
B NMOYBAX HA OBYYNEHHbIX OTNOXEHUAX
(HA NPUMEPE ABTOMOP®HbIX NOYB YCTbAHCKOrO PAUOHA
APXAHIENbCKOW OBJIACTH)

O.A. HukutuHa
MockoBckuin rocygapcTBeHHbI yHuBepceuteT M. M.B. JlomoHocoBa, . Mocksa

IlpoBemeHHBINT aHAIM3 WHTEHCUBHOCTH aJb(eryMyCOBOTO IIPO-
Imecca B IOYBaX HA ABYYJIEHHBIX OTJIOMKEHUAX ITO3BOJIUI CHOPMUPO-
BaTh YIIPOINEHHBIN MOAXO0J K AUATHOCTUKE JaHHBIX IIOYB, 3aHUMAO-
WX CIIOPHOE ITOJIOMKEeHYVE B KJacCU(MUKAIUU.

ITo «Kmaccupuranuu u guarsoctuke modB Poccum» [1], mouBsl
Ha ABYYJIEHHBIX OTJIOXKEHUAX ¥ CTHAHCKOTO paiioHa IIPENCTaBJIEHBI B
TeKCTYPHO-AUM(PEepeHIINPOBAHHOM OTZeJie, TUIle IMOA30JUCTHIX II0UB
IaJIEBOIIOA30JUCTLIMU U IOA30JUCTHIMU KOHTAKTHO-OCBETJIEHHBIMU
MOYBaMU, a TaK:Ke B aJb(eryMycoOBOM OTHeJie, TUIIe TT030JI0B IO30-
JaMu JUTO0APHEPHBIMU TJIMHUCTO-UJITIOBUUPOBAHHBIMU.

AuberymycoBblii mpoliecc, moA KOTOPHIM IIOHUMaeM MOOMJIM3a-
U0, MUTPAIMIO ¥ aKKYMYJIAUIO YKeJje3a U aJIlOMUHUSA IIpeuMylIie-
CTBEHHO B BHUJle KOMILJIEKCHBIX COeIMHEHUI C MOABUKHBIMU (QYJIbBAT-
HeIMU (paknuaMm rymyca [2], B mouBaXx Ha ABYYJIEHHBIX OTJIOXKE-
HUAX, UJeHTUDUITUPYeTCA MOPGHOJIOTUYECKH U C TTOMOIIBI0 XUMUKO-
AHAJIUTUYECKUX METOMIOB.

Mopdoaornueckas OUarHOCTUKA 3SJOBUAJIBLHOTO TOPU30OHTA C
mpusHakamu okenesHeHus ELf m cpegumnOoro ropmsonta BF, BHF
YKas3bIBaeT Ha ajJb(eryMyCOBBIN ITpoIlecc. B IaaeBOIOA30JIUCTHIX U
IIO/I30JINCTHIX KOHTAKTHO-OCBETJIEHHBIX II0YBAX PACIPOCTPAHEH T'OPU-
30T ELf ¢ xapaKTepHBIM IMajieBbIM OTTEHKOM, ILJIUTYATON WU JIU-
CTOBATOU CTPYKTYPOIi, JIETKOCYIJIMHUCTBHIM TI'PaHYJIOMETPUUYECKUM
cocraBoM. 'opmsour BF B moasosiax TIMHUCTO-MJJIIOBUUPOBAHHBIX
JIUTOOAPHEPHBIX MOYKET OTJINYATHCA OT KJIACCUUYECKOTO T'OPM30HTA B
IOA30JIaX MJLIIOBUAJILHO-KEJIeBUCTHIX APKUM IIPOABJIeHUEM I'OPU30H-
TAJIBLHON JEJIMMOCTH U IIaJI€BO-OXPUCTHIM I[BETOM, IIPU 3TOM I'DAHYJIO-
MEeTPUUYECKHUH COCTaB He TdAMKejiee cylecuaHoro. Tak Kak KauecTBEH-
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Hble MEeTOJbl MMAarHOCTUKHU (OIIpejesieHVe I[BeTa, I'PaHyJIOMeTpuye-
CKOI'0 COCTaBa, CTPYKTYPHhI) HOCAT CYOHEeKTUBHBIN XapaKTep U MOTYT
OBITh TPYAHO COIIOCTABUMBIMH C AAHHBIMU APYTUX HCCIemOBaTeJel,
OPUMEHANNCH XUMUKO-aHAJIUTUYECKNE METOIBI TUATHOCTUKMU.

KosnnuecTBeHHBIN MeETOJ II0JIEBOM AMATHOCTHUKUN — OIpeeJieHNe
MHTEHCUBHOCTH aJb(eryMycoBOTO mpoIecca KaK pe3yabTaTa B3amuMo-
IeficTBUS MUTPAIIMOHHBIX (OPM Kejies3a MouB ¢ (heHOI(PTATIENHOM U
couproBbIM pacTBopoM Na (meron @unaca u Ilepporra [3]) — mosBo-
JIWJI BBIJIEJIUTH TOPUSOHTHI, B KOTOPHIX ITPOMCXOAUT HAKOIIJIEHUE MU-
rpanuoHHbIX (hopm Kesmesa — BF u ELf.

JlaHHBIE XUMHWKO-aHAJIUTUYECKON AUATHOCTUKYU IT03BOJIUJIU IIO-
CTPOUTDH PAJBI TOUYB HA NBYUJEHHBIX OTJIOKEHUAX II0 MHTEHCUBHOCTU
anab(perymycoBoro Impoiiecca udepes AuddepeHIUAIIUIO II0 IIPOPUIIIO
U KOJIMYECTBEHHBIM 3HAUEHUAM IIapaMeTpPOB ’KeJsie3a HeCUJIMKATHBIX
coeIVHEHUH U rymyca; no koadduinuenty nuddepeHIuanumn Fe203 u
Al O, u mokaszarenio BHyTpunpobunbHoi muddepennuanuu Al,0O, mo
orHomenuio K aupdepernnmanuu Fe0,.

ITo muddepennuanuu Mo TPOPUII0 WU KOJINUYECTBEHHBIM 3HAaUe-
HUAM IIapaMeTPOB HECUJIMKATHOTO JKeJsie3a U I'yMyca BBISBJIEHO, UTO
pPAL KOPPEKTHO CTPOUTH O AuddepeHIMAINU ’Kejie3a HECUJIUKAaT-
HBIX COeIUHEHUIl ¢ IOIPaBKOH Ha colep:KaHUe jKeJje3a U rymyca B
TOUYBEHHBIX TOPU30HTaX. PsdAa mpeacTaBjieH CIAeOYIOINIUMU ITOYBAMMU:
IIOZI30JI UJLJIIOBUAJIBLHO-KEJIE3UCTO-I'YMYCOBBIA (aHAIU3UPOBAJICA KaK
9TaJIOH TpoIlecca) — MOA30J KOHTAKTHO-OCBETJIEHHBIA JIUTOOApbhep-
HBIH TJIMHUCTO-WJITIOBUUPOBAHHBIN — IMAJEBOIOA30JIUCTAA — IIOA30-
JucTasg KOHTAKTHO-OCBETJIEHHAd.

ITo xoapdpunmentam nuddepennuanuu Fe,0, u Al,0, n mokasa-
TeJII0 BHyTpunpohuabHoil guddepennuanuu AIZO3 II0 OTHOIIIEHUIO K
mubdepennuanuu Fe,0, mocTpoen pax: MOA30 TUTOGAPLEPHBIN TJIH-
HUCTO-MUJIJIIOBUMPOBAHHBIN—TIO30JT KOHTAKTHO-OCBETJEHHBINA JIUTO-
0apbepHBIN TJIMHUCTO-UJIIIOBUNPOBAHHBIA—IION30J WJLJIIOBUAJIBHO-
JKeJIe3NCThIN—I1aJIEBOIIOIB0IUCTAA—TIOA30JIMCTaA  KOHTAKTHO-OCBET-
JIleHHasd MOoYBa.

B o6oux pamax majieBOIOA30IUCTHIE U TMOA30JIUCTHIE KOHTAKTHO-
OCBEeTJIEHHBbIe IIOYBHI XapaKTePUBYIOTCA HamOOJbINIeHl WHTEHCUBHO-
CTBhIO IIPOIleCCa, UTO MOYKHO OOBSACHUTL HajloKeHUeM AudQepeHIn-
aluy IO BaJOBOMY COCTABY W HECUJIMKATHBIX (DOPM ’KeJyie3a, 3a CUET
Yero IPOMCXOAUT yYCUJeHWe IIPU3HAKa B IIOUBAX TEKCTYypHO-mudde-
PEHIIUPOBAHHOTO pAJLA.
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®YHKUUOHANBHO-AMHAMUYECKUE ACMEKTbI
KNACCU®UKALIMM NOYB NECHOW 30HbI

O.I. HukutuH, E.A. HUKnTNH
MockoBckuii rocyaapcTBeHHbIn yHuBepeuTeT M. M.B. JlomoHocoBa, . Mocksa

Krnaccuduranmonnas mpobiieMa B IOYBOBEIEHUM ABJISAETCA O-
HOI m3 3;000a4HEBHBIX. K cokaeHnio, ee pa3paboTaHHOCTL HeJoCTa-
rouHa. Oco0y0 MUCKYCCHOHHOCTDH BBI3BIBAET TOT (DAKT, UTO TJIABHBIM
00BbeKTOM KJacCupUKAIUU SABJIAIOTCS MOYBEHHO-T€HETHUUYECKUe IIPO-
bunu, GuKcHUpyore pesyabTaT IIOUBO0OPa30BATEIBLHOTO IIpoIecca
HAa MOMEHT uX uayueHus. OmHaKO HEepeIKU cJaydaur, KOTJa IIOYBBI CO
CXOOHBIMU TPOMPUIAMU HCIBITBIBAIOT PasHOHAIpPaBJIEHHBLIE H3MeHe-
HUs BO BpemMeHU. C 3TUM 0OGCTOSATEIBCTBOM MPUIIJIOCH CTOJKHYTHCSA
IpY M3YyYEeHUU TaeKHbIX mouB 3amagHoi Cubupu [2 u ap.]. 9To mo-
Oyauao Hac o0paTuTh 0co00e BHUMAHWE HAa HEOOXOAUMOCTH CIIEI[H-
ajbHOM paspaboTKM (PYHKIMOHAJIHLHO-TUHAMHYECKUX ACIEKTOB IIO-
YBEHHOHN KJIacCU(PUKAIINU, KOTOphble ObI PAaBHOIIPABHO OTPAKaIU Te-
KYIIYIO KU3Hb ITOUBHI («IIOYBA-MOMEHT» ), HAPAAY C JOMUHUPYIOIIUM
omrcaHueM MO0 (GPUMKCHUPOBAHHBIM IIPU3HAKAM ITOUBEHHBLIX MTpOdUIIei
(«mouBa-namMaATs» 1Mo B.O. Taprynabsry). B Tenu ocraBaJjica TpeTHiut
aCIIeKT — IPOIleCCyaJbHBIN, OTOOPAXKAIONINN IIEPEX0]] OT «II0UBa- Ia-
MSATH» K «IIOYBA-MOMEHTY» .

B 9Toi#f cBA3WM HaMM UCIIOJB30BAJICA HOBBIN IIPOIlECCYaJTbHBIN
MOAXOM K M3YUYeHUIo mouB [2, 3]. 9TOT mOAXO0MA K MCCJIEeTOBAHUIO ITOY-
BBI («IIOYBA-TIIPOIIECC») BAaCTABMJI HAC O0pPATUTH BHMMAHNE HA TO, UTO
IIOYBEHHAs BJIara — CYIIECTBEHHBIN KOMIIOHEHT ruapocdepbl 3eM-
au: mo M.U. JIpBoBuuy [1], ee KonuuecTBO Ha miaaHere 3emiyda B 70
pas MpeBBINIaeT COBOKYIIHOE KOJIMUYECTBO BOABI BO BceX peKax. Ilpu
S9TOM OKasajioCh, UTO HOBas I'MAPOOHOSIOrMYEcKas MeTOAUKA OIIeHKU
U PeryJUpPOBaHUA IIpollecca OMOTHMUECKOTO OUUINEHWs BOITHOM Cpe-
IBbl, WJIX TpaHCcHOPMAIIUU OPTaHUYECKOTO BEIecTBa B BOJHBIX 00b-
eKTax, — OmoscTUMAaIlud — MOPUMEeHMMa W [JIS KOHTPOJS IIpoliecca
TpaHcopMaIlu OPraHUYECKUX BeIIeCTB B IIOYBEeHHOII Biare [3].
BuoscTumariusa moMoraeT BBIABUTEL HIOAHCHI KU3HE0OeCcIeueHnsT 00u-
TAIOIUX B MIOYBE OCHOBHBIX PEIYIIEHTOB, HApPYIIIAIOIe BO3aeliCTBUA
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Ha HUX KOHKPETHBIX (haKTOPOB, U CPa3y Ke MPEeIJIOKUTh BOCCTAHO-
BUTEJbHbIE PEKOMEHIAIINU, KOTOPhIEe BXOIAT B OMOICTHUMAIIMIO KakK
cocTaBHasA YacThb. VIHOTJA IIOJyYalOTCS HEOKUIAHHBIE Pe3yJIbTAThI.
Tak, B mpobe IOUBBI, OTOOPAHHON B 1.5 M OT OKMBJIEHHOTO IIIOCCE,
OmosCcTHMAILINS He BBIABUIIA TOKCHUUYECKOI'0 BO3neicTBuA. «biaromo-
Jy4re» M0 TOKCUYHOCTU OBLIO IOATBEPIKIEHO C IIOMOIIbIO OMOTECTHU-
poBaHUSA OBYMs METOJAMM: II0 CMEPTHOCTHU IiepuofadHU U CHUMKe-
HUIO YKUCJIEHHOCTH KJIETOK MHKPOBOJOPOCJH cliieHenecmyc. O6a meTo-
Ja KOHCTATHUPOBAJN OTCYTCTBHE TOKCHUUHOCTH. JTO HE 03HAUAET, UTO
BEII[eCTBEHHBIN COCTaB HE COMEPIKUT TOKCUUYHBIX BEIeCTB, a JUIIb
TO, UTO STU BeIleCTBa XeJaTUPOBAHBLI MOJIEKYJaMU I'yMyca U He OKa-
3BIBAIOT HA OCHOBHBIX PEAYIIEHTOB TOKCHUUYECKOTO BO3AEHMCTBUS, KaK
U Ha TEeCT-00beKThI. 3aTO OMO3CTUMATOPHI BHIABUJIUN HEYIOBJIETBOPU-
TeJbHOE IMHAMHUYECKOe obeclieueHne KU3HeAeATeJIbHOCTA OCHOBHBIX
penyieHToB (TpeboBayioch APeHUPOBaHUE).

Wnorma 6moscTuMAaIus IOMOTAET ONPEAeJTUTh TOKCUUHOCTh B He-
OJKUIAHHBIX MecTax. TaK, HAa TEPPUTOPUU YACTHOTO BJIAIEHUSA OTYD-
IbI POCJU HA ONHOI IpPSAKe MCKPUBJIEHHBIMHU M ypPOKall OLLI HIKE,
yeM Ha COCeJHeM, XOTsd arpoTeXHHKA U CeMeHHOU MaTepuaj HuueM
He OTJINYaJINCh. BBIABIEHO IPEBLIIIIEHNE YNCJIEHHOCTH 0M03CTUMATO-
pa TOKCHUYECKOTO BO3[eliCTBUSA Ha OCHOBHBIX peAyIeHTOB. Ilosmmee
BBISICHUJIOCH, UTO UMEHHO B 9TOM MeCTe B Hauajie OCBOEHUS TAHHOTO
y4yacTKa M3 MOUYBEI ObIIO u3BJeUYeHO 0K0J0 300 MemHBIX HEeMEeIKHX
TuJb3 1 IaTPOHOB B MarasmHax. VsBecTHO, uTO 371ech B 1942 r. muin
sKectokue 6ou 3a MockBy. Ha sToM KJIOUKe 3eMJIM HEJIb3s BLIPAIIU-
BaTh OBOIIM, II09TOMY PEKOMEHIO0BAHO Pa30UBaTh IIBETHUKU.

ITpu mpoBemeHNN KJaacCU(PUKAIIUU JIECHBIX IIOYB IO TPAJSUITAOH-
HBIM IOKA3aTeJAM BBLIABIAIOTCA UACHTUUYHBIE YUACTKU, KOTOPbIE MO-
TYT CYIIIECTBEHHO OTJMYATHCA IO OMOACTUMAITMOHHBIM IIapaMeTpaM,
CBUIETEJIbCTBYIOIIUM, B YACTHOCTH, O SHAUMTEJIbHBIX PABIUUYUSAX B
TpaHchopMaIMy OPraHUIYECKOT0 BellecTBa. BruoscTuMaIus 3mech mo-
MoOTaeT He OTPaHMUYMBATHCA KOHCTaTaluell (axra HapyIIeHWUs IIPO-
mecca TpaHcdopMaIuy OpTaHuYecKoro BeIllecTBa B IOUYBEHHOM BJIare,
a yKasaTh ero MpuUYNHY U IPEIJ0KUTh BOCCTAHOBUTEIbHBIE PEKOMEH-
Jalnuu, Ha OCHOBE KOTOPBIX pa3pabaThIBAIOTCA MEPOIPUSITUSI B COOT-
BETCTBUU C BBIABJIEHHLIMU HAPYIIEHUSIMU.

BrimreckasanHoe CBUAETEIBCTBYET O TOM, YTO KJACCUMDPUKAIIUS
JIECHBIX IIOYB He JOJI’KHA OTPAHUYMBATHCA TPAAUIIMOHHBIMHY IIapaMeT-
pamMu, XapaKTepusyIIUMI AUCKPETHYIO COCTABJISIOINIYIO, a JOIOJ-
HATHbCA KJaccu(pUKaAIMeld Mo AUHAMUYECKUM IIapaMeTpaM, xapakKTe-
PUBYIOIIUM IPOIECCYATbHYIO COCTABIAIOINIYIO KU3HU IIOYB C dJIEMEH-
TaMU IIPOTHO3a. JTO CAeJiaeT KJJacCu(pUKAIIMI0 JEeCHBIX IIOYB 0oJjee
TOYHOUN U COAEepPrKaTeIbHOI, paciojaraiolneil QyHKIINOHAJIbHO-INHA-
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MHUUYecKou mH(poOpMAalueil, BecbMa BaKHOU AJIS OXPAaHbI, PAIlIOHAJb-
HOT'0 HCIIOJIb30BAHUA U PEKYJIbTUBAIIUU 3€MEeJIb.
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TEMMNEPATYPHbIA PEXXUM ABTOMOP®HbIX CYMIMHUCTbLIX NOYB
CEBEPHOW NECOTYHAPbI EBPONENCKOIO CEBEPO-BOCTOKA

A.B. lNMactyxos, O.A. KaBepuH
WHctutyT 6ronormum Komu HLL YpO PAH, r. CbikTbiBKap

UccnemoBanusa TeMIIepaTypPHOTO PeKHMa aBTOMOP(MHBIX CYTJIH-
HUCTBHIX TTouB mpoBoauanch B 2008-2011 rr. B moa30HE ceBepHOM Jie-
COTYHAPBI Ha ABYX KJIIOUEBBIX YUACTKAX B OKPECTHOCTAX JKEJIEe3HO0-
posxHbIX craHnui Ceiga (67°02' c.mr., 63°03' B.x1.) u Ilbrmmop (66°53’
c.ut., 62°49' B.x1.). B secoryuape skooruueckre (pakTopsl (COMApHAA
U BeTPOBasl SKCIIO3UIIUS, MOIIHOCTb CHEKHOI'O IIOKPOBA, HaJIUuue/
OTCYTCTBUE MHOTOJIETHEH MepP3J0ThI) OIIPEeaeIAI0T CTPOeHNEe 1 COCTaB
PacTUTENbHBLIX I'PYOIUPOBOK. TeppuTOpPUA XapaKTepusyeTcs 3HaUH-
TeJbHO OOJIBIINM pas3HooOpasrueM aBTOMOP(MHBLIX IIOUB, B HEIIOCPEH-
CTBEHHOM COCEJICTBE 3[eCh (PYHKIIMOHUPYIOT TAeKHbIe MOI30JIUCTHIE
U TYHIPOBBIE TJieeBble IMOUYBBI. Ha KaKIOM 13 KJIOUEBBIX YUYACTKOB
MoAPoOHO paccMOTpeHa Ce30HHAas AWHAMHKA TeMIEePaTyPHBIX IIOKa-
3aTesieil I aBTOMOP(HBIX TOUYB, (POPMUPYIONINXCA IIOA TYHAPOBBIM
U PeIKOJEeCHBIMHU coo0IecTBaMu. II0UBLI pasBUTHI Ha BOAOPA3Iesb-
HBIX ITPOCTPAHCTBAX, CJIOKEHHBIX C ITOBEPXHOCTU IILLIEBATHLIMU JIET-
KUMU CYTJIMHKAMMH.

JleTHue TeMmIlepaTypHbIe MOKasaTeln B BepxHUX ropusonrax (0-
20 cM) JeCHBIX M TYHAPOBBIX IIOYB OTHOCUTEJIHHO BHIPOBHEHBI. CyM-
Ma IOJIOKUTEJbHBIX TEeMIepaTyp Ha IIOBEPXHOCTU IIOYB COCTABJISAET
okosio 900-1000 °C-gueit. OpHako K rrybuae 1 M B TYHIPOBBIX IIOY-
Bax CYMMBbI IIOJIOKUTENBHBIX TeMIIEPATyp S3HAUNTESBHO CHUIKAIOTCS
(mo 300-400 °C-greit). 910 06bACHAETCA 00JIe€ BBIPAYKEHHBIM OXJIAMK-
JeHneM IIOJCTUJIAOIIUX MOPOA B TYHAPOBBIX JaHgmadTax, rie B Ha-
BETPEHHBIX MTO3UIUAX BOSHUKAIOT YCJIOBUA A (GOPMUPOBAHUSA MHO-
TOJIETHEMEPS3JIbIX MTOPOJ C PA3HOM IIyOMHOI ITOJIOMKEHUA UX KPOBJIU.
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ITouBBI TYHIPOBBIX U JIECHBIX (DUTOI[EHO30B CYII[ECTBEHHO OTJIMNYAIOT-
csA II0 3UMHHUM U CPEIHErOJOBLIM TeMIEPATYyPHBIM IIOKAasaTeJdM Ha
¢oHe BbIpaykeHHOU nuddepeHIUAIINN CHETOHAKOIJIEHU .

ITouBsl pemxoJsiecuii mox 0ojiee MOIITHBIM CHETOBBIM ITOKPOBOM
npomepaaoT g0 rayouusr 20-30 cM, MUHNMAaJIbHBIE TeMIIEPATYpPhl Ha
riyoune 20 cm He onyckauauchk Humxe —0.4 °C. B cpegueii yactu mpo-
duna (kpuomeTamMophUUECKUl TOPU30HT) 3a()MKCUPOBAHBI TaK Ha-
3bIBaE€Mble «HYJIE€BbIE 3aBeChl» — CYOIIOJIOKUTEJIbHBIE TEeMIIEPATYPhI
(0...4+0.1 °C), coxpamsgoIKecsa IO KOHIA AHBapA. MHUHUMAaJbHBIE
remnepatypsl (—1...—4 ‘C) B mpo@uiie mouB pegKroJecuil (PUKCUPYIOT-
ca B (peBpase. OTTamBaHme MOYB PEIKOJIECUN HAUMHAETCA CO CXOJOM
CHEKHOI'0 MOKPOBa (KOHEIl alpesigi—Hadyaao Masi), B Hauaje UIOHS ce-
30HHO-MEpP3JILIH CJIol y:Ke oTcyTcTByeT. CpemgHeromoBble TeMIepary-
PBI IOUB PEIKOJIECHBIX (hopMmariuii B nuTepsBase riayoun 20-100 cum co-
crasuiu oxojo +2 “C.

ITpomepsaHue TYHIPOBBLIX IMOYB HAUMHAETCS B IIEPBOM ITOJOBUHE
HOs0psA, HyJeBbie 3aBechkl Ha rayoune 20-50 cM cOXpaHAIOTCA B Te-
yenue 1-2 mec. Bes BepxHsSsA MeTpoBas TOJIA TYHAPOBBIX IIOUB Xa-
paKTepuayeTcs CYIIeCTBEHHBIM 3UMHHUM OXJaKIeHHeM U IIpoMepaa-
HreM. MuHUMAaJbHbIE TeMIEPATypPhl Ha MOBEPXHOCTU IIOYB OOHAPY-
JKUBAJNCh B (peBpajie U AOCTUTAIU 3HaueHui Huske —15 °C. IIporau-
BaHUe TYHAPOBBLIX TMOYB HAUMHAETCS B Mae, CPeIHAA YacTh IIPOPUIA
MMOJTHOCTBIO OTTAWBAET TOJBKO B miosie. CpemHeromoBbie TeMIIepaTy-
PBI TYHAPOBBLIX HEMEPIJOTHBIX IMOUB Ha rayouue 20 cM BapbUpOBaIHN
B uaTepBasie 1.0-1.7 °C, ma 50 cm — 0.9-1.4, 5a 100 cm — 0.7-1.2 °C.

Takum o6pasoM, SUMHUU TeMIIEPATyPHbBIA peKuUM 00yCJIOBJIMBA-
eT CyIleCTBeHHbIE Pas3jnuusd B IIPOMEP3AHUM ITOUB. OKOTOHHBIE ITOY-
BBI JIECOTYHAPBI, HECMOTPSA HA TO, YTO MOTYT HaXOAUTHLCA Ha PaccTos-
HUU JeCATKOB METPOB APYT OT APYTra, MOTYT XapaKTepu3oBaThCAd KOH-
TPACTHLIMU TEMIIEPATYPHBIMHU pesxuMaMu. [IoUBBI MO TYHAPOBBIMU
duTOIEHO3aMU JI€COTYHIPHI CXOAHBLI C TAKOBBIMU IIOA30HBI IOKHOIM
TYHIPBI, @ HOYBBI PEAKOJIECHBIX (DUTOIIEHO30B — C CEBEPOTAEKHBI-
mu. B sxoTroHax HabsiogaeTca NpsaMas 3aBUCUMOCTh MEKIY MOIITHO-
CTHIO CHEKXHOTO TMOKPOBA W TeMIlepaTypaMu MOUYBBI, a TaKiKe IJIyOu-
HOUW mpoMep3aHus.

Wccnenyemble ITOUBBI SABJISIOTCS BAKHEUIIIMM B3BEHOM TeMIIe-
pPaTypHOTO psjga MOYB B SKOTOHE «TyHApa—Taiiras, rie OTMeUaeTcCs
yMeHbIIIeHe MOIITHOCTH ce30HHO-Mepasoro ciaos (CMC) c ceBepa Ha
or. B [0KHOM KyCTAapHUYKOBOI TYHIPE W KYCTAPHUYKOBO-JIUIIAM-
HUKOBOH JiecoTyHApe mpoucxonut oTpsiB CMC oT TOJIIM MHOTOJIET-
HEeMep3JIbIX IIOPOJ; B PEAKOJIECHBIX I€H03aX JIECOTYHAPHI MPOUMCXO-
IUT OCTEeIIeHHOe YMeHbIIIeHre ero MOIIHOCTH. Kpome Toro, riryouna
CEe30HHOTI0 IPOMEP3aHUs KOHKPETHOrO roja OIpPeaeseTcss CTeIeHbIO
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XOJIOODHOCTH 3MMBbI M 3aBHCUT OT TeMIlepaTyphbl BO3AyXa 3MUMHEI'O IIe-
puonma, a TaKMXe CPOKOB YCTaHOBJIEHUA CHEMHOI'O IIOKPOBA.

WccnenoBaHusa BBINOJHEHBI IPU YACTUYHON MoAamep:kKe mpoexrta TSP
«Thermal State of Permafrost».

NECOTUNONOINMYECKAA OUATHOCTUKA NMECYAHbBIX NMO4YB YKPAUHbDI

C.MN. PacnonuHa
XapbKOBCKUI HaLMOHarnbHbIA arpapHbli yHuBepcuteT um. B.B. [lokyyaesa,
r. XapbkoB, YKkpavHa

YpesMepHO BBICOKHII YPOBEeHb pAaCIaxXxaHHOCTH TEPPUTOPUU
Vxpauns! (B cpenuaem 80%) cTan NpUYMHON MCTOIIEHUS M XPOHUUE-
CKOIl merpajanuu ee 3eMeJbHBIX pecypcoB. OxHumM u3 Haubosiee sd-
(EeKTUBHBIX CPEJCTB, CIOCOOCTBYIOIINX MIPUOCTAHOBJIEHUIO STUX He-
TaTUBHBIX IIPOIIECCOB, SBJISETCS ONTUMU3AIINA COOTHOIIEHU MAITHUA
U DKOJIOTUYECKU CTAOMIMBUPYIOIUX YrOAWI, KOTOpas HOCTUTAETCA
U3BSITHEM U3 CEeJIbCKOXO3AMCTBEHHON SKCILIyaTallUU MerpagupoOBaH-
HBIX ¥ MAJOIPOAYKTUBHBIX 3€MeJIb C IIOCJeAYIOIel NX KOHCepBalll-
el u TpaHcdopMaIreii B JIeCHbIE U €CTECTBEHHBIE KOPMOBBIE YIOABA.

JlecucrocTh Teppuropuu YKpaumHbl — 16% , UTO HUKe CpeIHeeB-
poreiickoro ypoBua. C 2010 r. B cTtpaHe meiicTByeT 'ocynapcTBeHHAA
ImeJjieBasi mporpamMma «Jleca YKpamHbI», B KOTOPOHM IIPEIyCMOTPEHO B
TeueHue IIeCTH JieT cosfaHue 415 Thic. ra JeCcHBIX KYJLTYpP Ha Ma-
JIONPOAYKTUBHBIX 3€MJISIX, BBIBEJIEHHBIX U3 CEJIbCKOXO03SIICTBEHHOTO
obopora. Ee peanusaius m03BOJIUT, C OJHON CTOPOHBI, YBEJIUUUTD JIe-
CHCTOCTH CTPaHBI (ee HOPMATUBHBLIN YPOBEHb B CPeJHEM HOJIXKEH CO-
craButh 20%), a ¢ APyroil — ONTUMU3UPOBATH CTPYKTYPY 3€MEJHLHOTO
dorga Yrpaunasl. Ilo ganabpiM 'ociiecareHTcTBa Y KpamHbl, Ha IPOTSI-
skeunu 2010-2013 rr. gnsa obsgeceHus: ObLIO NPUHATO 0K0J0 210 ThIC.
ra MaJIOMPOAYKTUBHBIX 3e€MeJb U HeymoOuii, cpeaud KOTOPBIX IIIHUPO-
KOe pacIpocTpaHeHUe MMEIOT IlecuaHble MecTooOuTaHus. OCHOBHBIM
5IN(PUKATOPOM TIECUAHBIX 3eMeJIb ABJISIEeTCA TUIUYHBINA OTUTOTPOd —
cocHa oObIKHOBeHHasa (Pinus sylvestris L.).

JJ1a omeHKM JiecOpacTUTEIhHOTO IIOTEHIIUAJa 3eMeJIb Ha ¥ Kpau-
He IIUPOKO IIPUMeHseTca MeTon (GUTOMHAMKAIUYN (II0 BULOBOMY CO-
CTaBy W MPOAYKTUBHOCTH JIECHBIX (DUTOIIEHO30B), CYTh KOTOPOTO BHI-
PasuTeJbHO OTPasKaeT KJIacCU(MUKAIMOHHAS MOJEJb JEeCOB U JIECHBIX
MecTooOuTaHUM — smaduyeckas ceTka AsekceeBa-Ilorpeduska. B oc-
HOBY JAaHHOU ABYXMePHOU KJlacCu(UKaAIMU IOJOKeHbI snadruecKre
daKTOpPBl — TPOMHOCTH (0OeCIIeUYeHHOCTh dJIeMEeHTaMU NUTAHUSI) U
BJIAJKHOCTh, B COOTBETCTBUU C KOTOPLIMU OHA pasiejieHa Ha IBa Psi-
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nma: Tpodorenublii (BKIOUaeT B ceba Tpodoromnsr — A, B, C, D) u ru-
rporeHusiii (rurporousl — 1, 2, 3, 4, 5). Ilepeceuenne sTUX PAIOB
OIpefiesigeT THUI JIECHOTO ydyacTKa (shaTom). dxaduuecKas ceTKa aB-
JIsIeTCS OCHOBOI JIECHOTO KaJacTpa YKpPAWHBI U HMIUPOKO HCIOJIb3YeT-
Cd B IPaKTUKe IJIA 9KOJIOTMYECKOU OIleHKYU MOYBEHHO-IPYHTOBBIX yC-
JIOBUM JIECHBIX MeCcTOOOuTaHUi. B To :Ke BpeMs, OIeHUTh TaKUM CIIO-
co00OM HeJIeCHBbI€ 3eMJIM AOBOJILHO CJIOMKHO, IIOCKOJBKY JecHas pac-
TUTEJBHOCTh (KaK OCHOBHOII MHAMKATOP) OTCYTCTBYET, a PAABI CETKU
KOJIMYECTBEHHO He OXapaKTepU30BaHHI.

PesynabTaThl M3yueHUsA Pa3HBIX TUIIOB IIeCUYAHBIX IMOYB (HepHO-
BBIX OIIO/I30JIEHHBIX (IEPHOBBIX OOPOBBLIX) Ha JPEBHEAJIIOBUATIbHBIX
IMeCcKax, AePHOBO-IIOA30JUCThIX Ha (WIIOBUOTISAINAIBHBIX W TJIAIH-
aJbHBIX IECKaxX) MOKasajl, YTO B YCJOBUAX JOCTATOUHOI'O YPOBHS
yBaaxkueunus (cBesxeBatbie (1-2) u cBeskue (2) TUIIBI) OCHOBHBIMU MH-
IUKATOpaMM WX JIECOPACTUTEJIbHOTO IOTEHIIMAaJa ABJIAIOTCA: COIep-
sxaHue usuvyeckoit rimHbl (PI') m obiero xKaams, a TaKKe MOII-
HOCTBH TYMYCOBOI YacTu npoduis (cM. TabIuIry).

KosmuecTBenHoe yBennueHMe OTHUX I[IOYBEHHBIX IIOKasaTesei
TpaHchopMUPYeTCS B KAUeCTBEHHBIN IIepexol OT MeHee K OoJiee IIpo-
OIYKTUBHOMY THIIy COCHOBBIX MECTOOOUTAHUII B DALY TPODOTOIOB:
6op—cyb6opb—Ccyrpys (M MX mepexomHbIX TUIOB) (cMm. Tabuauiry). Ta-
KuM obOpasoM, HAHHBIA psaAn smaduuecKoil ceTku AjekceeBa-Ilorpe6-
HAKA 0XapaKTePU30BaH KOJIWYECTBEHHO, UTO JaeT BO3MOXKHOCTH OIle-
HUTb THUII JIECOPACTUTEJIbHBIX YCJIOBUI, a 3HAYUT, M YPOBEHBH JIECO-
OPOAYKTUBHOCTHU HeJIeCHBIX MecTooOuTanuii. CiemyeT OTMETUTh, UTO
IIpocToTa ompeaesieHusa (y:Ke Ha dTame IMOJEBBIX HCCJEeIOBAHUI) Of-
HOTO U3 IOoKasaTesjell — MOIIHOCTU I'yMYCOBOI YacTu mpoduisa, aesia-
€T ero 0cobo IEeHHBIM MHINKATOPOM JIECOPACTUTEIHHOTO IIOTEHIIMAIa

[viarHocTnyeckue nokasarenu* Ansa onpeaeneHys ypoBHsi TPOHOCTH
necyaHbIx 3emMenb YkpauHsbl (Monecke, Jllecoctens, CeBepHas Ctenb)

I'Iapameprl [OWarHOCTUYECKVX Nokasartenem

MoluHocTb rymycoBoi
0,
Tpodpoton or, % YyacTu npouna™, cm

BoHutet
K,0, %*** npeBocTosA
(rurpotonsbl 1-2; 2)

[vanasoH | CpegHee | nanasoH | CpegHee
A <5 1512039 =15 12¢19 | <003 M-I
AB ~5 1£0. 10-15 1. :
B 5.7 1535 0.03-0.06
o= 2 6.6:0.27 22— 21416 LI
C 712 | 92077 | >35 | 42¢93 | 0.06-0.15 ko

* YpoBeHb [OCTOBEPHOCTM 3HaYeHU — 95%.

** MOLLHOCTb r'yMyCOBOW YacTn npocdunsa BKtovaeT B cebsi ropu3oHTbI C 3aMETHbLIM coaep-
XaHuem rymyca.

*** Copepxanue K,0O no metoay MH36ypr.
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necuanbIX mouB. OgHAKO IMOAUYEPKHEM, UTO IIPU JOCTOBEPHOUN MHQMOP-
MaTUBHOCTH OTJEJIbHBIX MapKepPOB UX CUCTEeMHOE VCI0JIb30BaHMe IJISA
JIeCOPACTHUTEJbHON OIeHKN MEeCTOOOUTAHUN ABJIAeTCA 6ojiee MepCueK-
TUBHBIM, a 3(h(EKTUBHOCTh IPAKTUYECKOTO BHEIPEHUSA JaHHOU OIlEH-
KU DOCTUTAETCA ee IIPOBeAeHNeM Ha TUIOJOTMYeCKOW OCHOBE.

COBPEMEHHBIE NMPEACTABIEHUA
O TEOPUM N METOOAX KNACCU®UKALIMK NMOYB

B.A. PoxkoB
MouBeHHbIV MHCTUTYT M. B.B. [JokyyaeBa, r. MockBa

ITouBOBEOB HE yUYaT MPABUJILHO ITIOHUMATD, UTO TAKOE KJIACCUDU-
Kamusa, 1 TeM 0ojiee, B YeM DPa3HUIIA TEOPUU U METOJOB KJacCUDUKa-
nun. [ledexkT oOpa3oBaHMA CKPBIBAETCA ITOTOKOM IIPABUJIBHBIX CJIOB U
HaMmepeHuii. BoJbllle Bcero sTo Kacaercs uesu, npedmema U COOTBET-
CTBYIOIIEr0 UM Habopa OCHOBAHUI IeJIeHUs — MOYBEHHbBIX ITIOKa3aTesen
(npusnarxos). Henbssa coBMeIaTh IPOTUBOPEUYNBBIE ACIEKThI aHAIMU3a
TaHHBIX: TeHEe3UC, IJIOAOPOoaNe, 9KOHOMUKY u Ap. Kaskmasa oTaenbHas
TeMa JOJIKHA OBITh IpeJcTaBJIeHa KOHKPETHO U UYeTKO. B BTOM acIiek-
Te AJI TeHEeTUUYEeCKOUN KJaacCu(PUKAIUU OJHUX TeHeTUYEeCKUX TOPU30H-
TOB HemocTaTouno. Heo0X0oquMo PacKphIBATD MX WHAEKCHI 3SHAUEHUS-
MU IIOYBEHHBLIX IPU3HAKOB. B Mpe:KHMX KjaaccuUKAIUSAX TOPUSOHT
A, ecTb y BCex IIOYB, a 3HAUMUT, OH HEMH(MOPMATHUBEH [JIA Pas/eleHus
TaKCOHOB. OTO OTHOCUTCS KO MHOTUM IPYTUM TOPU30HTAM.

OcraeTcs akTyaJbHBIM He OOCY:KIeHNe CYIIeCTBYIOINX 1 BHOBb
MMOABJIAIONIUXCA aBTOPCKUX KJilaccupuramuii, a paspaboTKa npuHyu-
nosé ux cosggauud [1]. UuviMu cioBamMmu, HEOOXOAMMAa TEOPUSA CO37a-
HudA Kiaaccuburamnuii. Teopus KiaaccuuKaIumU ABJISETCA IPEIMETOM
Kaaccuonozuu [3]. Hugopmayuornrnas 6asa Kiaccupuramnuu [6], BbI-
IeJeHUe B MOHATUU KJIACCUDUKAIIUU MAKCOHOMUU U MEPOHOMUU, CO-
OTBETCTBEHHO, BBOJS OIPeEeJIeHNE IKCMEHCUOHALbHLLX U UHMEHCU-
OHAJIbHbLX KJacCU(pUKaImii, 0000IAIOIINX CMBICJ IIMHPOKO MCIIOJb-
3yeMBIX UCKyccmeenHHblx u ecmecmeenuuvlx [2]. Haxomern, dynzma-
MEHTaJbHBIM BKJIQJOM B TEOPHUI0 BHOCHUT KOHIIENIIUA KJaccuhura-
nuu nepeunciaerus I0.A. Bopouuna [3]. OHa mosioKeHa B OCHOBY re-
HepaTopa MCUepPIbIBAIOIINX NHTEHCUOHAJIbHBIX (€CTeCTBeHHBIX) KJac-
cuuranuii ¥ UMeeT aHAJIUTUUYEeCKOe BhIpaskeHme. CocTaBieHa KOM-
IBIOTePHAA IporpaMMa AJIA KOTUPOBAHUA II0 9TOU (hopMyJie BEeKTOpa
OIMCAHUSA IIPEACTAaBUTEJILHOIO0 00pasa IIOUYBBI M, HA0OOPOT, PasBepT-
KU KOZa B TaKOe OIMCAaHUe.

B mpuBeseHHBIX MCTOUHHMKAX OOCY:KIaeTcs BKJAJ OTE€UECTBEH-
HBIX YUEHBIX B TEOPUIO BOIpoca. B 3apy0e:KHOIT METOMO0JOTUN TeOPUS
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IIOCTEIIeHHO 3aMeHsJach O0CY:KJeHWeM MeTOJ0B aHaau3a AAaHHBIX —
MHOTOMEPHOI CTATHUCTUKH ¥ KJacTepusaluu. PsAm BBIJAIOIUXCS
mbicauTeneit (dexapt, Jlangay) cuuranau, 4To Memold BasKHee OTKPbI-
THUA, IOTOMY UTO OJHUM METOIOM MOJKHO CIejlaThb MHOTO OTKPBITUMH.

dopmanbHBIA anmnapar KJjaaccuuKaiuii Bcex BUIOB [5] BKJIIO-
YaeT CPeACTBA MHOTOMEPHOM CTATHUCTUKU, KJIACTep-aHAJIMU3a, PaclIos-
HaBaHUSA 00pasoB. PaspaboTaH COOTBETCTBYIOIIUI IIAKET KOMIIBIO-
TEePHBIX IIPOrPaMM [JIs peaju3aluy HeoOXOAMMBIX pacueToB. Bo-
Jlee TOTr0, IJIUTEIbHBIN ONBIT MPAKTUYECKOTO HCIIOJb30BAHUA 3TUX
IporpaMM II03BOJISIET YTBEPIKIATh, UTO KJacCupUKAIUSI — HEe MeCTO
nns guckyccuii [4]. ABTOpcKUe KIacCU(PUKAIINY AOJKHBI BKJIIOYATH
OIlEHKY MHMOPMATHUBHOCTY BBLIOPAHHBIX MNPU3HAKOB, KPUTEPUU Ka-
yecTBa TI'PYIIINPOBOK 00BEKTOB, 3aBepIlIaTh paboTy (opmaamsaliuein
IIpaBUJI PACIIO3HABAHUI HOBBIX MOYB (IO CXOJCTBY, C IIOMOIIBIO IHC-
KPUMUHAHTHBIX (QYHKIUH).

HocTaTouHO OOIITUPHBIN KypC MaTeMaTUKU Ha (haKyJIbTeTax MOU-
BOBEJIeHUA MOJI’KEeH ObITh OPMEHTUPOBAH HA COBEPIIIEHCTBOBAHUE BCE
mapagurMbl IIOYBOBEIEHUS, BHeIPeHNe MHMOOPMAIIMOHHBLIX TEeXHOJIO-
ruii, Ha pellleHre 3aJad MOAEeJINPOBAHUS, aHAIN3a JaHHBIX.
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NMoYBbI JIECHLIX ®OPMALIMA BOCTOYHOEBPOMEWCKUX TYHOP

IB. PycaHoBa, C.B. [leHeBa, O.B. LLlaxTapoBa
WHcTuTyT Buonorum Komu HLL YpO PAH, . CbikTbIBKap

dopmMupoBaHUE U AUHAMHUKA ITOUYBEHHOTO ITOKPOBA BOCTOYHOEB-
POIEeNCKUX TYHAP OBLIM HpemolpeneseHbl OOIMM XOJOM 3BOJIIOIINH
MIPUPOAHOM CPeabl U, IIPesKie BCero, JUTO-IMeJOreHHON OCHOBBI BCJIEI-
cTBue QIYKTyalluii KIuMara U U3MeHEeHUs PaCTUTEeJIbHOCTH.
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Bcesa mmomianb mccienyeMoil TePPUTOPUU PACIOJIONKEHA B 30HE
IIPEPHIBUCTOTO PACIPOCTPAHEHUS MHOTOJIETHEMEDS3JBIX IIOPOJ C IIIH-
POKUM pPa3BUTHUEM CKBO3HBIX U HECKBO3HBIX TAJIUKOB, MOJYUUBIITUX
pasBuTHe B mpefesax JaHAMIapTa aJIIOBHAJbHBIX Teppac. JTO ma-
JIO BO3MOJKHOCTH COCEICTBOBATH Ha TEPPUTOPUU TUIUYHO TYHIPO-
BBIM yYaCTKaM C €PHUKOBBIMU COOOIIECTBAMU W KYCTAPHUYKOBBIMU
TYHIPaAMU U PEJUKTOBBIM €JI0BBIM PEeIKOJIeChsIM, COXPAHUBIIUMCS CO
BpPEMEH T'0JIOIIEHOBOT'O OIITMMYyMa.

OCTpPOBKU €JI0BOTO Jieca COXPaHAIOTCA BILIOTH IO mobepekba Ba-
penrieBa mops (6acceiin p. Mope-i0) Ha 3allUINEeHHBIX OT BeTpa u
XOPOIIIO APEHUPOBAHHBIX TePpacax, CIOKEHHBIX ITeCKAMU U PBIXJbI-
MU TBLIEBATO-CYTJIMHUCTBIMHU OTJIOKeHuAMU. O PeIUKTOBOM Xapak-
Tepe JIeCOB CBUAETEIbCTBYET Ipeodaafanne B HUX 00peaJbHbIX BUIOB
pacrennii. Beicora eimeii — ot 20 cm (cTaaHuKoBasi popma) mo 6 M.
B cpenueit wactu Gacceiina p. Mope-i0 Ha HecUaHBIX IIOPOAaX IIpe-
001a1a10T €JIOBBIE XBOINEBO-JIUNIAMHUKOBBIE Jieca C MOJKIKeBeJIbHU-
KOM U €ePHUKOM, IIOJ KOTOPBIMU (hopMupyiorcsa monoypsi. K ceBepy B
MMOMO0HBIX YCJIOBUSX AOMUHHUPYIOT HU3KOPOC/Ible KYPTUHBI, CTJIAHU-
KOBbIe ()OPMBI €JIM C yUYacTHeM MXOB B HAIIOYBEHHOM IIOKPOBE, IIPO-
us3pacTapIlye TakKe Ha mogdypax. Ha CYrIMHUCTBIX OTJIOMKEHUAX
C PasBUTBIMHU TJiee3eMaMHt KPHUoMeTaMOPGUUECKUMU (POPMUPYIOTCS
eJIOBbIEe 3eJIeHOMOIIIHbIE COODIIeCTBA C MBOM B mOjJecKe. B moiime Ha
aJITIOBUAJBHBIX TJIEeBATHIX IMMOYBAX IIPOM3PACTAIOT XBOIIEBO-3€JI€HO-
MOIITHbIE eJIbHUKHU.

Cienyer BBIAEJIUTH MOYBHI, ()OPMUPYIOIIUECS Ha IIEeCUYaHBIX OT-
JIOKEHUAX, TOJIOI[EHOBAas HMCTOPUS PA3BUTUS KOTOPHIX 3amedarJie-
Ha B ABYXbApPycHOCTH mpoduisd. ITomo6HbIe ABYXBAPYCHBIE MOUBBI
He OTpPasKeHbl B IMOYBEHHBIX KJACCU(PUKAIIUAX, XOTSI OMHCAHBI eIle
B 1930-x rr. [1]. CornacHo umcciemoBanuaM [3, 4], B OTJIOKEHMAX
BepxXHero spyca chopMHUPOBAHLI IIOAOYPHI, mMeIue caadbogudde-
PEeHIIMPOBAHHBLIA HPOMPUIb C HOMUHUPYIOIIUM IIPOIIECCOM aAKKyMY-
JIATABHOTO BHYTPUIPOMUIBLHOTO paCIIpeneeHUs ITOJYyTOPHBIX OKCHU-
I0B U rymyca. Ilorpe6eHHBIMHY IIOM HUMU IIOYBAMU ABJAIOTCS IIOJ30-
JIbI, MEePHOBO-IIOA30JbI MU TaK:ke MOoAOyphl. Pasiuume TeMIieparyp,
yCcuJeHUe CYPOBOCTH KJIMMAaTa U BIUIHUSA KPUOTEHHBIX IIPOIECCOB K
ceBepy 3aTOPMAKMBAIOT MHTEHCHUBHOCTDH IIefOreHes3a MHPU OSUHAKO-
BOM Habope MMOYBOOOPA3YIOIINX IIPOIIECCOB 10 CPABHEHUIO C II0YBAMU
JecoTyHApPHI. B mouBax moj OopeanbHBIME ocTpoBKamu (Picea obo-
vata, Betula tortuosa) nHabaomaercs ocyabiieHre KPUOTEHHBIX IIPO-
IIeCCOB, COCTABJAIOINNX CIEMU(MDUKY TYHIPOBBIX OUYB. PacTuTeIbHbBIE
COoO00II[ecCTBa XapaKTePU3YIOTCA MHTErpPaJbHBIM COCTaBOM. IIpuumnHOMI
dopmMupoBaHusA MOAOypPa IIOJ COXPAHUBIIMMUCS OCTPOBKAMU Jieca B
TYHIPOBOII 30HE CTaJio, IIO-BUANMOMY, M3MEHEeHWe KJuMaTa B CTO-
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POHY IIOXOJOJAHUA IIOCJIe aTJIAHTUYECKOro onTuMyMa. HampasieHue
MOYBOOOPA30BAHUSA OT JIIOBUAIBHO-UJIIOBHAJIBHOIO TPAHCHOPMUPO-
BaJIOCh B CTOPOHY aKKYMYJIATHUBHO-UJJIIOBUAIBHOTO. ['yMyCOBBI# TO-
PUBOHT MOTPEeOEHHOM MOUYBLI BHIAEIAETCA YaCTO MHTEHCUBHO-UEPHBIM
IBETOM, aKKYMYJISAIINEel B Pa3JINUYHON CTEIIeHHN Pas3IOMKUBIINXCS Pac-
TUTEJbHBIX OCTATKOB. CHcTeMa roOpr30HTOB MMEeT XapaKTepHbIe IJIS
IePHOBO-IIOI30JI0B, IIOA30JI0B JIU00 IMOAOYPOB Npu3HaKu. IIoUBLI Kuc-
Jble, HeHACBIIEeHbI ocHOoBaHmAMHU. IIpoduibHoe pacmperneseHre 00-
MEHHBIX OCHOBAHHM XapaKTepusyeTcs CJaa009TI0BUATLHBIM THUIIOM.
IIoBUANbHBIE TIPOIIECChI, €CJI M MMEIOT MeCTO B HACTOAIlee BpeMsd,
Ype3BhIUATHO OCJIA0JEeHbI, HAMEUAIOTCs JUIIbL UX TeHIeHIINH.

OxumaeMble KIMMATAYECKNE M3MEHEHUs MOI'YT BBI3BAThL AMHA-
MUKY KaK I'PAHUILI KPUOJUTO30HBI, TAK UM €CTeCTBEHHBIX OOTAHMU-
Ko-reorpaduueckux 30H. TemrnepaTypHuble QIYKTyaInu, 00yCIOBICH-
HbIe [JOJITO- W KPATKOCPOUHBIMHU KJIMMATUYECKUMH ITUKJIaAMU HapHd-
Iy C TeKyIlel Mpou3BOACTBEHHON MeATebHOCThIO, JOCTATOUHO BEJIN-
KM B BBICOKHUX ImpoTax [2, 5]. Peakmusa sxkocucTteM Ha TaHHBIE KO-
JebaHuA Jydlille 3aMeTHA B IIePeXOHBIX 30HAX U HA IpeLese Pacipo-
CTPaHEHUs IOIMYJIAIUNA M COOOIEeCTB, CYINECTBOBAHNE KOTOPBLIX HAa-
XOAUTCA B 3aBHUCHMOCTH OT KJAHMMATHUYECKUX (aKTOpoB. IIoCKOJIBKY
PEeJUKTOBBIE OCTPOBKHU Jieca B TYHIpPE ABJIAIOTCS HanboJiee UyBCTBU-
TeJbHBIMU UHIWNKATOPAMU TJI00AJIbHBIX IPOIIECCOB, TaK KaK OHU CY-
IIeCTBYIOT Ha IIpejejie BBIXKUBAHMNS, S9KOCHUCTEMbI dTUX IIOJIOC SIBJIA-
I0TCs HanboJiee YA3BUMBIMHU K JIIOOBIM KJINMATHYECKUM M3MEHEHUAM
¥ BHEIIHUM BO3IENCTBUSIM, OTBeUas TpamchopMalireil CTPYKTYPHO-
GYHKIIMOHAIBHO OpPraHu3aIiium.
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MOP®OMNOTMYECKUE OCOBEHHOCTU U KNACCU®UKALIMA MOYB
HA FOPE XOMIU-HEN ]
(XPEBET MOMEBHbIA KAMEHb, CEBEPHbII YPAN)

N.A. CamohanoBa
Mepmckasi rocynapcTBeHHast CeNbCKOX03AWCTBEHHAst akagemus, T. lNepmb

Mopdomoruueckoe ommcaHue IOMOTAeT B OIPEJEJIEeHUN KJIAaCCU-
GUKAITMOHHON TPUHAIJIEIKHOCTH TOPHBIX TOYB, ¥ OCOOEHHO B TOPHBIX
YCJIOBUAX, TAK KaK PAsJIUUYUs II0YB IPKO BBIPAKEHEI B I[BETE, CTPYK-
Type, MOIIHOCTA W HAJIWUUYUUN AUATHOCTUUYECKUX T'OPU30HTOB. Meso-
MOPQOJIOTUUECKUIT OOJUK KaKJ0l IOUYBBI MHAWMBUAYAJIEH, UTO 00Y-
CJIOBJIEHO KaK reoMOP(OJIOTUUYECKUMHU YCJIOBUAMU, TaK U PACTUTEb-
HBIMU COOOIIleCTBAMMU.

Ilens mcciemoBanuit — MBYyUYUTH MOPQOJJIOTO-TEHETUYECKUE OCO-
OemHOCTH IIOUB Ha rope Xomru-Héa B mpemenax 3alagHOT0 MaKpoO-
ckaoHa CeBepHoro YpaJja u OIpeNenuTh UX KJIACCUMPUKAIIMOHHYIO
mpUHAIJIEeKHOCTh Mo «Kiaccupuranum m aumarHocTuke mouys Poc-
cum» (2004). O6beKT mccaemoBaHUII — TOPHBIE ITOYBLI HA TEPPUTO-
puu 3amnoBenHUKa «Bumepckuii». Teppuropusa HaxoguTCSa B Ipene-
Jax TOpHOU cTpaHbl ¢ mepemnagamu BbicoT 800-1200 m u (parmen-
TaMU IeHTPaJbHBIX 0CEeBBIX XpeOToB Ypasa. IlouBenHoe obciemoBa-
Hue mpoBeneHo B 2014 r., McHob3ysa KaTeHapPHBIA METOJ. 3aJI0Ke-
HO BOCEMb Paspe3oB ¢ OTOOPOM IMOUYBEHHBIX 00PasIoB Ha rope XOoMIH-
Hén, xpedber Moseouniii Kamens ma CeBepHom ¥Ypasie. ITo mopdoao-
TUYECKUM OCOOEHHOCTAM OIIPeNeIeHO KJIaCCU(PUKAIIMOHHOE IOJIOMKe-
HUEe TOPHBIX IIOYB II0 CYOCTAHTUBHO-TEHETUYECKOHN KJacCu(pUKAIUN
mouB 2004 r. CeBepHbIII YpaJ xXapaKTepuU3yeTcAd HaJIUUYNeM BBICOT-
HBIX II0SICOB: XOJIOAHBIE T'OJIBIIOBBIE IIYCTBIHM, TOPHBIE TYHIPBI, IIOI-
TOJIBITOBBIA U TOPHO-JIECHOH TIOsca.

TopHO-TYHAPOBLIH MOAC PACTUTEIHHOCTH PACHPOCTPAHEH HAa BBI-
corax 850-1200 M u mpeacTaBeH PA3HBIMU TUIIAMU OTKPBITHIX 0€3-
JIECHBIX COOOIIEeCTB: TPABAHO-MOXOBBIMU, KYCTAPDHUYKOBBIMHU, KaMe-
HUCTBIMU, JUIMIAHHUKOBBEIMU TYHAPAMU, 3aPOCTAAMU KapJIUKOBOI Oe-
pesku. B cypoBBIX yCI0BUSAX (DOPMHUPYIOTCS MAJIOMOIIHBIE ITOYUBBI
8-9...30-31 cMm, M0 CTPOEHUIO0 KOTOPHIX MOYKHO AUATHOCTHUPOBATH IIep-
BUYHOE ITOUBOOOpa3oBaHre. Ha pasHBIX yyacTKaxX TOPHOM TYHIPHI CO-
yeTaHne areHTOB-IIOYBOOOpa3oBaTesiell MPUBOAUT K (POPMUPOBAHUIO
nodoypos m nemposemos. Tak, B paspese 8-14 MopdoI0OTUUECKU BHI-
paskeHa MJLIIOBUANBHAS AKKYMYJSIUS KeJIe30ryMYCOBBIX COeIUHE-
HUH, (QOPMUPYIOIMINX CcIenu(@rUUecKUil XeMOTeHHBIH aJb(perymyco-
BBIIl TOPU30HT, KOTOPBIN AUATHOCTUPYET aab(eryMycOBble IIOUBHI, B
YacTHOCTHU, — nodoyp. KpoMe nmarHocTuyecKUX rOPU30HTOB BHIIEJIA-
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BBIX JiecaxX C BBICOKOTPABHBIMH JIYTO-
BBIMU IIOJIAHAMU Ha TIOKATBIX, II0JIO-
TUX CKJIOHaX B mpoduiie IoYB Mopdo-
JIOTUYEeCKU BBIJIeIAETCS KeJe3UCTO-Me-
TaMOP(OUUECKN TOPUBOHT, B3aHUMAIO-
muii 6ojiee MOJOBUHBI PO UIsI, KOTO-
PBIfl AUATHOCTUPYET IIOUBBLI TUIA PHCA-
603embl. B nuarHocTUYecKOM T'OPUBOH-
Te BFM BblAesisieTCA IIPOIECCHBIN IpU-
3HAK Zgr, KOTOPBIN IPOABJISIETCA B I'pa-
HYJUPOBAHHO! CTPYKTYpE.

IToxmosic TOPHBIX €JI0BO-TUXTOBBIX
aecoB 3aHuMmaeT BbIcOTBI 400-600 M.
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C mogmeMoM B TOphI HUXTOBO-€JIOBAsA Taira MOCTEIIEHHO IIpeBparra-
eTcs B eJIOBO-IUXTOBYI0. C PEeIKOCTOMHOCTHIO TOPHBIX JIECOB CBA3aHO
pasBuTHe B HUX I'yCTOr0, OOTATOT0 BUAAMU TPABAHOTO spyca. B rop-
HO-JIECHOM IIOSICE€ TIOJ €JI0BO-IIMXTOBBIMHU JlecaMu (DOPMUPYIOTCA IIOU-
BBI pasauuHoi MmomtHocTu: oT 20 mo 75 cm. Ha cKoHax ¢ KpyTHU3HOMI
foJsiee 5° GOJBINEH YACTLIO 00PA3yIOTCA IOYBLI C MAJOMOIIHBIM IIPO-
¢uaem — Jsurosembl. Ha Gojiee IOJOTMX CKJIOHAX B HUMKHEH YacTHu
TOPHO-JIECHOTO II0fAcAa II0J IMXTOBO-€JI0BOM Taiiroii chopMupoBaIach
JIePHOBO-TIOA30JUCTAA UJIIIOBUAJIBHO-KeJJIe3UCTasdA I0UYBa ¢ MpU3HaKa-
Mu rieeBaTocTu. IIpoduasb foCcTaTOYHO MOIIIHBIN A1 FOPHOU MeCTHO-
ctu — 75 cm. Ero BepxHASA 4yacTb OTUeTINBO Au(PepeHInpoBaHa Ha
reHeTUUYeCKue TOPU30HTHI.

Ha ocHoBarnum MopgoreHeTHYeCKON XapaKTEePUCTUKU IOUYB BbI-
JleJIeHBI OTHeJIbl, TUIIBI U TOATHUIILI IIOYB, pa3BUBAIOIIMECA Ha Tope
Xowmru-Hén (cm. Tabauiry).

noYBbl NECHOIO ®OHAOA
B CUCTEME EOMHOIO roCyaqAPCTBEHHOIO PEECTPA
MOYBEHHBLIX PECYPCOB POCCUU

B.C. Cton6oBom
[MouBeHHbIN MHCTUTYT uM. B.B. okyvyaesa PAH, r. Mockea

ITepemaua uactu moaHOMOUMH cyobekTaM P® B OTHOIIEHNH BJa-
JIeHUs, TOJb30BAHUA U PACIOPAKEHUs 3eMJjeli, HeIpaMu, BOSHBIMU
U OPYTUMU IIPUPOIHBIMU PECypcaMu, OXPAHBI OKPYKAIOIIeH Cpems,
9KOJIOTUYECKOI 6e30TTaCHOCTH, KaJacTPOBOI OIeHKY, Ha3HAUEHUA 3€e-
MeJbHBIX ILIaTeKel W Op. HOJKHA COIPOBOMKAATHCSA COBEPIIIEHCTBO-
BaHMEM MOUYBEHHO-MH(pOPMAIIMOHHOTO obecmeueHusi. Takoil ITOAXOM
ob0sI3aTesieH [JisA COOJIIOeHUsS OOIIHOCTH IIPUHIIUIIOB, HAYyYHO-METO-
IWYeCKUX IIOAXOM0B U PEINeHWM II0 YIPaBJIEHUIO MOUBEHHBIMU pe-
cypcaMu CTPaHBI B IEJSX WX OXPAHBI U PAIlMOHAJIBHOTO HCIIOJb30-
BaHUus. ETUHBIT TrocyapCTBEHHBINA PeecTpP IIOUYBEHHBLIX pecypcoB Poc-
cuu (ET'PIIP) [1] npuuar MCX P® B KauecTBe TOCyJapCTBEHHOTO
MMOYBEHHOTO MHGMOPMAIMOHHOTO pecypca AJsA obeclieyeHusA OTMEUeH-
HBIX Bblle 3agady. EI'PIIP mosHOCTRIO OTBeuaeT TPeOOBAaHUAM K TIO-
CyZapCTBeHHOU IMOoYBeHHON mHGopManuu [2], TakMX KaK MCIOJIb30Ba-
HUe MHPOPMAITMOHHBIX TexHoJsoruii, 'YIC, MHOMKecTBa KOHKPETHBIX
MOPGOJIOTUYECKUX U aHAJTUTUUECKUX ITapaMeTPOB COCTOSHUSA IIJI00-
poausA MOYB U AP.

EI'PIIP cocrouT u3 ueThIpex pasjesioB, BKJIOYasa: 1) IIOUBHI;
2) mouBeHHBIE pPecypchl Cy0BeKTOB P®; 3) MOUBEHHO-IKOJOTAUYECKOe
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paitioHupoBaHue; 4) MU@POBYI0 MOMAEJb OIMUCAHUSA ITOYBEHHBIX IaH-
HBIX.

Pasmen mouBel BeICTymaer cuctemoobpasyiomum anas ETPITP
¥ TIOCTPOEH HAa OPUHIHNNAX MU(PPOBBIX MOUYBEHHO-TeorpapmUecKux
6as mauubix (I'MC). HoMmeHKJIAaTypHO-TaKCOHOMUYECKOE pasHooOpa-
sue mouB EI'PIIP ocHoBaHO Ha TpaguIlNsIX TOCYyJapCTBEHHOII IMOUBEH-
HOM KapThl U BKJIOYAET II0JHOE IPO(GUIbHO-TeHeTUYECKOe AUAarHO-
CTUUYECKOE OIUCAHNEe U aHAJUTHUUYECKYIO XapaKTepucTukrky. I'eorpado-
reHEeTUYECKOe pasHooOpasue mouB Poccuu, HapAAy C OT€UECTBEHHBI-
mu, npencraBiaeno HaszBanuamu mouB FAO u WRB. ET'PIIP omepu-
pyer Ha I'IC MaplInfo u apyrux coBmecTumbIx miaTtdopmax (Arc-
GIS, ArcView 1 np.), 4TO MO3BOJIAET BOCIPOU3BECTU XapPAKTEPUCTU-
KU IIOYB JIIOOOT0 yyacTKa TePPUTOPUU CTPAHBI.

3emuu jecHoro hoHAa Poccuu He MMEIOT CIJIOITHOTO IIOYBEHHOTO
obciemoBanusa U KapTorpaupoBaHUsA. JTO 3aTPYAHSIET 0000IeHIe
DKOCHCTEeMHBIX IIpecTaBJeHMil o0 Jecax crtpanbl. EI'PIIP cyiecTBeH-
HO o0JieruaeT pelleHue 5TOW (PyHIaMeHTAJbHOHW 3aJauyu IyTeM IC-
nosb3oBanusa I'MIC-trexHosoruii. B pesyabraTe mu@poBble IPOCTPAH-
CTBEHHO-PacCIpe/e/ieHHble MaHHBIE JIeCHOrO (DOHAA IOJIYyYaloT YHU-
GUIUPOBAHHYIO XapaKTEePUCTUKY HOYB. IIpu 3TOM XapaKTepUCTUKU
TIOYB JIeCHOTO (DOHIA TOJHOCTHIO MHTETPUPOBAHLI B €AUHYIO IIOUBEH-
HO-reorpad)UYecKyI0 CUCTEMY CTPAHbBI U, TEM CaMbIM, OHU IIprodpeTa-
IOT TOCYJapCTBEHHBI HOPMaTUBHO-IIPABOBOI CTATYC.

T'IC amanus 1mu@dpoBBIX IPOCTPAHCTBEHHO-PACIpEIeIeHHBIX 06a3
IaHHBIX O IIOYBAX U JiecaxX IMO3BOJIAET U3ydyaTh OOIlMe W PEeruoHasb-

0, - Ch
1% / N TopdsHbie MenkosanexHbie
80% - é @Alneesembl
60% - E © AnntoBuanbHbie
40% A @ AKKYMYNSITUBHO-TYMYCOBble
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PacnpeneneHve HanpaeneHuin noYBoobpasoBaHusi B necax Poccun.
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Hble 3aKOHOMEPHOCTH JIECHOTO TOYBOOOPABOBaHMA, a TaKKe BHIABUTH
ocobeHHOCTH (HOPMUPOBAHUSA IIOYB IIOJ PA3JIUUYHBIMU IPEBOCTOAMU
(cMm. pucyHok). Tak, pasHble IPEBOCTOM YACTO MOTYT XapaKTepus0-
BaThCA OOUHAKOBBIM CIEKTPOM HAIPABJIEHUH ITOYBOOOpPA30BaHUA, HO
COOTHOIIIeHNE IIOCJIEeTHUX JJIA OTAEJbHBIX JPEBOCTOEB BCETZA OTJINYA-
eTcdA. ITU JaHHBIE HE TOJHLKO MOATBEPKIAIOT IIPEICTABIEHUA O CJIOMK-
HBIX B3aMMOJEWCTBUAX B CHCTEME <«JIeC—II0YBa», HO TaKKe IeMOH-
CTPUPYIOT AocTaTounyo aerajdbHocTh EI'PIIP nns meseit uaydenums
IO4YB JiecHOTO (hoHAA.

ET'PITP oTkpbIBaeT NPUHIIUIINAJIBHO HOBble II€PCIEKTUBLI HAYU-
HOTO IIO3HAHMA IOYB JIeCHOTO (DOHLA HA OCHOBE MHHOBAIMOHHBIX WH-
(GopMaIMOHHBIX TEeXHOJIOTUI W MoAeaupoBanus. Bueapeuue EI'PIIP
TaKk'Ke pelraeT MHOTHE MPAKTHUUYECKM’e BOIIPOCHI JI€COIIOJIb30BAHUS C
y4eToM HOPMAaTHBHO-IIPABOBOTO Pa3HOOOpAa3Usd IIOUB.
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OCOBEHHOCTW NOYBOOBPA30BAHUA
B CEBEPO- U CPEAHETAEXHOW NMOA30HAX KAPEJIUA

H.I. ®epopeu, O.H. Baxmer, K0.H. TkayeHko
WHcTuTyT neca Kapenbckoro HLL PAH, r. MNeTposasoack

B macTosIiiee BpemMsa npu 00JBIIIOM MHTEpPece K mpobjeMe coxpa-
HeHUs IIOYB KaK He3aMeHMMOrO KOMIIOHeHTa Oumocdepbl paspaborT-
Ka IIpeACcTaBJIeHUII O IOYBOOOPA30BaTEJbHBIX IIPOIleccaxX OCOOEHHO
aKTyajabHa. BoJjiee TOro, HOBbIE IIOAXOMbI K OIl€HKE II0YBOOOpa3oBa-
TeJbHBIX MPOIECCOB OTAEJIbHBIX PETHMOHOB HEZOCTATOUHO paspaboTa-
HBI ¥ He BIOJIHEe OTBEYalOT COBpeMeHHBIM TpeboBanusaM. IIo couerta-
HUIO TIPUPOJHBIX YCJIOBUHM M XapaKTepy HOYBOOOpA30BaHUA Ha Tep-
puropuu Kapesuu BbIAeININ IBE IIOYBEHHBIE 30HBI: CEBEPHYIO U I0MK-
HYI0, TPAHUIIA MEXKAY KOTOPLIMU IIPOXOLHUT OKojo 63° c.mi. um co-
OTBETCTBYET YCJOBHOI TDaHUIlE MEKAY Ce8epPHOIl U CPeOHemaeH Hoil
nodzonamu. CeBepHasd MOUYBEHHAS 30HA OTJIMUYAETCS MeHee 0JIarompu-
ATHBIMY KJINMaTHUUYECKUMU YCJIOBUAMU IO CPaBHEHUIO ¢ 10:KHOM. Ha-
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PAOYy ¢ IIecUaHbIMU IMOA30JaMU, COCTABJIAIOIIMMU OCHOBHOI ()OH, 3HA-
YHTeJIbHBI IJIOIaAN TuAPOMOPPHBIX mouB. Ha mobepesxbe Besoro mo-
pdA pacIIpoCTpaHE€Hbl MapIlieBbI€ IIOYBBI. HO‘IBeHHBIfI IIOKPOB CpeagHe-
TAEXKHOM IIOA30HLI 00Jiee CJIOMKHBIN. 3[eCh I0A30MNCThIe IIOUBLI 3aHN-
MaioT 2/3 TeppuTopuu: Hambojsiee PACIPOCTPAHEHBI MOA30JbI MJLIIO-
BHAJIbBHO-XeEJIE3NCThI€ M NJIJIIOBHAJIBHO-I'YMYCOBO-X€eJIe3CThIE. B 0K -
HOIl 4YaCTH CpeIHeTaeXHOM II0A30HLI PACIPOCTPAHEHLI a30HAJbHBIE
nnss Kapenuu rpyborymycHble O0ypos3eMbl, (hOpMHPOBaHMNE KOTOPBIX
CBSA3aHO C OOTaTCTBOM HEKOTOPBIX MOYBOOOPA3YIOIIUX ITOPOI COEIU-
HEeHUSAMU Kejes3a, KaJbllud U MarHusd. B palioHe 3aoHeXbsa Ha 9JI0-
BHUU IIIYHTI'MTOBBIX CJIaHIIEB MJIM MOPEHE C UX Yy4YaCTHeM Pa3BHBAIOTCHA
OyposeMHBIE IIYHTHUTOBBIE IIOUYBBI. B cpemHeTaeKHOU IIOA30HE aBTO-
MOp(I)HI)Ie IIOYBBI 3aHUMAKT 3HAYUTEJIBbHO 60m>m1/1e Iomanu, 4eM B
ceBepHOI Taiire, a 60JIOTHO-IIO30/JIUCThIE 1 OOJIOTHBIE — IIOUYTH B JBa
pasa MeHbIITHe.

B pamrax wmexaymapomHoro mpoexTta «ICP-Forests» ma 100
MPOOHBIX IIJIOIMIAASAX ITPOBEIEHBI UCCAEeTOBAHUS I'PAHyJIOMETPUUECKO-
ro, BAJIOBOI'0O COCTABOB aBTOMOP(HBIX IOUB, 4 TAKyKe KMCJIOTHO-IIe-
JIOUHBIX CBOMCTB, 30JILHOCTH IIOACTHJIOK M B3aIlacoB OOIIero asora.
YcraHoBIIEHO, UTO II0 COAEPIKAHUIO ITeCUaHoM (hpaKkIiuu HCCJIeq0BAH-
HbIe TTOJ30JIbI 00eMX IOA30H OJM3KMU: B CEeBEPOTAEKHOM coaep KaHue
mecka mo mnpoduiaio Kojuebsaerca or 56 g0 92%, B cpemHETACKHON —
or 56 10 94% . OgHAKO B MO30JIaX CEBEPHOI Talru comeprkaHue Iec-
YaHOU (PPaKIIMU BHICOKOE II0 BceMy PO Ui, a B IMOA30JIaX CpemHel
TAWTu OHO YMEHbINIAeTCs ¢ IIyOnHOI. S3HAUUTEJIbHbIE PA3JINUNA IIPO-
CJIEKUBAIOTCSA II0 COAEPIKAHUIO WJINCTON (ppaKiuu: B IIOA30JaX Ce-
Bepuoit taiirm — 0.1-1.9, cpenueit — 1.9-6.0% . Comeprxanue pusuye-
CROfI TJIMHBI B I1I0UBaxX CeBepOTae)KHOfI IIOO30HBI TAKXe MEHBIIIe, UeM
B cpenHeTaekHOM. IIpoBefeHHBIN CTATUCTUYECKUN aHAJINS3 C HUCIOJb-
soBanmeM Kpurepus CTbIOIeHTa CBUIETEJLCTBYET, UTO IIPU YPOBHE
sHauuMocTu 95% pasauuusd B comepKaHUM (PPAKIUU IBLIN U (PU-
3UYECKOM TJIMHBI B MOYBEHHOM WJIIIOBUAJIHLHOM TOPHU30HTE CEBEPO- U
CpeIHeTaesKHOM MOA30H CTaTUCTUUYECKU JOCTOBEPHBI, ¢ ITpeodiaTaHu-
eM B IIo/i30Ji1ax cpenHell Taiiru. IIpoBeeHHBIE WCCIIEJOBAHUA W CTa-
THCTHUYEecKasa o0paboTKa MaHHBIX MMO3BOJUWJINA BBIABUTH PA3JIUUUA B
BAJIOBOM COJEPsKAaHMNM 3JIeMEHTOB IIOYBOOOpasoBaTeseil B PasHBIX Ie-
HeTHUUYEeCKHUX I'OPU30HTaX MCCJIeJOBAHHBIX IIOYB M YCTaHOBUTH 3HAYM-
MOCTb WX Pa3JUUYMUMN AJIA IIOUYB CEBEPHOM M CpeaHeTaeXHOM MOI30H
Kapenuu. Cpenuee apudmMeTrnuecKoe 3HAUeHNE COAEPKAHUA OKCHIA
JKeJieda M OKCHIA KajJaus B MOAIOACTHUIOUHOM ropusonTe A2 (A1A2,
A2B, A1B) BbIllle s MOYB CpPeAHETAeKHON MOA30HBI M COCTABJISIET
coorBeTcTBeHHO 3.39 u 2.56, a mua ceBepHoit Taiiru — 2.44 u 2.32%.
Ilonyuenunie pesysbTaThl HMOKAa3ajl, UTO PasHUIA CPEIHUX apud-
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MeTUYEeCKNX 3HAUEHUH OJIA 3TUX IIOKasaTejell 3HauuMa IIPU YPOBHE
omubxu 5% . MuadopMaTUBHBIM SBUJICSA CTATUCTUYECKUI aHAJIU3 TIO0-
KasaTeJiell BaJIOBOT'O COAEPIKAHUSA 3JIEMEHTOB B rOpu3oHTe B2 momso-
JIOB CEBEPHOM U cpemHell Taiiru. SHAYNMBIMIU OKA3aJIICh IIOKAa3aTe/In
COImEep KaHusl TUTAHA, MArHWs, KaJbIWs, KaJus, HATPpUusS u (ocdo-
pa. Hauboubiie moKasaTean COAEPKaHNUA BAXKHBIX IJIA ILJIOJOPOS
IIOYB 5JI€MEHTOB YCTAHOBJICHBI [JIsI IIOYB CPEJHETAEIKHOMN IIOJ30HbI —
aro marauii (1.5), kaauii (2.58 ) u docdop (0.22%). IIpoBeneHHBbII
CTATHCTUYECKUN aHaIN3 BeJUUYNHBL pH COJIeBOI BHITAMKKY U3 MOYBLI
IIOKAa3aJj, 4TO cpefHee apu(h)MeTHUYECKOe 3HAUEHME AJISI JIECHBIX IIOJI-
CTUJIOK CpPeIHeTaeKHOIl IMOA30HEI HIKe, UeM B ceBepoTaekHoii (3.37)
u cocrasiaseT 3.67. Pazniuune, omenenHoe mo Kpurepuio CTbiomeHTa,
3HAUYMMO IIPU YPOBHE OITUOKU 5% .

IIpu moMOIIM CTATUCTUYECKOTO aHaJi3a He yIaJloch YCTAaHOBUTH
CYII[ECTBEHHBIX Pa3JIMUYMil IIOKasaTejiell MOIIHOCTU JIECHBIX IIOLCTH-
JIOK U 3JII0BUAJIBHBLIX TOPU30HTOB CEBEPO- M CPEIHETACKHOU II030H
Kapenuun.

CpaBHUBas 30JIbHOCTD IIOACTUIOK IIOUYB OJHOI'O TAKCOHOMUYECKO-
ro YpOBHSA B aHAJOTMUHBLIX THUIAX JieCA CEBEPHOM M CpemHeTaeXHOM
MMO30H, BBIABUJIN, YTO B CpeAHEH Talire oHa 3HAUYUTEJLHO BBIIIIE.
CraTtucTuueckas o6pabOTKa JaHHBIX IO 3alacaM as3oTa B 25-caHTu-
METPOBOM CJIO€ IIOYB, BKJIIOUAS IOACTUJIKY, 00eMX IIOL30H IIOKAasa-
Jia, 4TO cpefHee aprdMeTHUeCKOe 3HAUEHUE 3alIacoB a30Ta B CEBepOo-
TaeyKHOM IMmoa30He cocTaBiaser 1.12 T/ra, a B cpemHeTaexkuoir — 1.65.
Omenka mo Kpurepuio CTbhiofeHTa CBHUIETEILCTBYET O 3HAUMMOCTH
pasaunuunii MexXay SJAaHHBIMU MOKAa3aTeJsIMHU IIPU ypoBHE omubku 1% .

KNACCUDPUKALIMOHHOE MONOXEHUE NOPHO-NECHBLIX NOYB
IOXXHOIO YPANA

P.M. XanuToB', E.B. AGakymoB?
" BaLKUPCKWIA FTOCYAapCTBEHHbIN arpapHbIi yHUBEPCUTET, I. Ydba
2 CaHkT-MNeTepbyprckuii rocynapcTBeHHbIN yHUBEpPCUTET, I. CaHkT-MNeTepbypr

Kaaccudpuramusa — obIieHaydYHOe U OOIIEeMETOI0JIOTUYECKOe II0-
HATHE, O3HAYaloIlee Takyilo (opMy CHCTEeMAaTHU3alUN SHAHUS, KOT-
Ia Bcs 00JIacTh M3ydyaeMbIX OOBEKTOB IpPeACTaBJIeHa B BUE CHICTe-
MBI KJIACCOB, WJU TPYIIIl, IO KOTOPBIM 3TU OOBEKTHI paclupeelie-
HBI Ha OCHOBaHUM HX CXOJCTBA B OIpPEeIeJeHHBIX cBoicTBax. Ilep-
Bas KJaccupukanus mouys Bamrkoprocrana Oblia IpeIJIOKeHa B ce-
penune npoiiaoro Bexka [.B. BoromosoBbsiM, B Heil aBTOp IbITajlCA
OTPas3UTh BCe MHOTOOOpas3ue IOUB PECIyOJIUKY ¥ MECTHBbIe 0COOEeHHO-
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CTHU IIOYBEHHOT'O MOKPOBa. B cTPYKType KiaccuuKauy BhIAe/II/INCh
IBa KJacca II0YB: MeKIypeuuii ¥ MOMMeHHBIX HoJuH. K mepBbIM OT-
HOCUJICH CJIEAYIOIHEe TUIIBI: MOA30JIMCThIEe, cephblie JieCHbIe AePHOBO-
OIIO/I30JIEHHbBIE, YUePHO3EMbI, COJIOHITILI 1 COJIOAU, COJIOHUYAKY U GOJIOT-
Hble. B mouBax MOWNMEHHBIX MOJUH BBIJEJAJNCA PAJL HOPMAJILHOTO U
MMOBBIIIIEHHOT0 yBIaKHeHUsi. Kiaccudukamusi TOPHLIX IOYB He ObLIa
cos3maHa m3-3a caaboil msyueHHocTHu. CoBpeMeHHAas KJacCUpUKAIUA
nouB Bamkoprocrana npexaiyoskerHa @.X. Xa3ueBbIM U COaBTOPaMMU.
Ona ocHoBaHa Ha MeTomoJiornu Kjaccuduramuu mous CCCP 1977 r.
ITouBsl B HOBOI KJaccu(UKAUU IIOAPa3mesdioTCs Ha UeThIpe I'PyI-
TIbI: TOYBBI PABHUH, T'OP, IIOMM M TEeXHOTEHHBIX JAaHAIIA(TOB.

Ilesns HAMUX MCCIEOBAHUN — ONMUCAHWE TAKCOHOMUYECKOTO Pas-
HOOOpasus II0OYB T'OPHO-JeCHOUW 30HBI IOKHOTO Ypaja ¢ MCIOJIb30-
BanueM amnmnapara Kiaccubukamuu U AUArHOCTHUKU IIOYB Poccum
2004 r.

WccnemoBanbl mOYBBI TOPHO-JecHOIM 30HBI IO)KHOTO Vpasa.
Map1ipyTHbIe HUCCIeI0BAHNA TPOXOIUJIN IO TOPHBIM MaccuBaM (Top-
HbI MaccuB Taubl, xpedoTel AManTray, Kubus, Omoray, ropusiii Mac-
cuB Npemens) FO:xuOTrO Ypansa. MopdoreHeTnuecKuil aHAIN3 TOUBEH-
HBIX Ipoduaeit mpoBoguicA ¢ momolnbio Kiaccuburanuu 1 guarHo-
ctuku mouB Poccuu 2004 r. u moJsieBoTo ompeneanTesia mouB Poccuu
2008 r. Ha tepputopuu I0:xHOr0 Ypansa ropHo-jIeCHbIE cephble ITOUBBI
IOMUHUPYIOT B IIOUBeHHOM HOKpoBe. OHu HamboJiee pacIpocTpaHe-
HBI I10J] 0epe30BLIMU, COCHOBBIMU, 0EPE30BO-COCHOBBIMU (BUTOIEHO-
3aMU, a TakK:Ke 0epes3oBLIMU JIECAMHU C IPUMECHIO IIUPOKOJNCTBEH-
HBIX IIOPOJ.

ITepBas Bepupukanua Kiaaccupuramuu U AUATHOCTHUKHU IIOUB
Poccunm 2004 r. HA TeppuTOpPUU TOPHO-JIEeCHOU 30HBI IQ)KHOrO ¥Ypasa
Oblja TpoBeleHa Ha IIpUMepe TOPHBIX MOYB HarmoHaabHOrO mapka
«Bamkupus». 3aTeM ¢ IIOMOIIbI0 KAaTEHAPHOTO MeETOJa MCCJIeI0Ba-
HUS ONMCAHBI 3aKOHOMEDPHOCTHU Teorpad)MuecKoro paclpoCTPaHeHUs
mouB. B pesyabTaTe BBIACHUIOCH, UTO JUMdEpeHIINAIUs II0UB B IIpe-
JejaX HU3KO- W CPEIHETOPHBLIX XPeOTOB TOpHO-JIeCcHOH 30HBI FH):KHO-
ro YpaJjia cBsizaHa He CTOJBKO C BHICOTHOI 30HAJIBHOCTHIO, a 00YCJIOB-
JIleHa TPOCTPAHCTBEHHON AUHAMHUKOM JIUTOJOTUYECKOTO (pakToOpa moU-
BooOpasoBanusi. Ilo pesyJjbTaTaM HCCJIE€LOBAHUNA YCTAHOBJIEHO, UTO
B BEPXHHUX UYaCTSIX CKJOHOB M Ha BepPIIMHAX XpeOTOB Ha KapOoHAaT-
HBIX IIOPOJaxX B aBTOMOP(MHBIX YCJIOBUAX PACIPOCTPAHEHBI: (Kap0o)
JUTO3eMbl TEMHOTYMYCOBbI€ W II€PEeTHONHO-TeMHOTYMYCOBBIE, a TaK-
sKe (kapbo)meTposeMbl TymMycoBblie. Ha MOIMHHBIX Teppacax pacipo-
CTpaHEHBI TEMHO-CEPbIe TTOUYBBI, KOTOPbIe (OPMUPYIOTCSI HA MOIITHBIX
IeJII0BUANBHBIX IIJIOTHBIX CyrauHKax. OcoOble IOYBBI XapaKTePHBI
[JIsI YIaCTKOB PACIPOCTPAHEHUs KPACHOIIBETHBIX IIOYBOOOPABYIOIUX
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nopozx B IIpenypanbe — TeMHO-Cepble KPAaCHOIPOMGUIbHEIE ITI0UBBI, OT-
JIMYAIONINECs OT II0YB, KOTOpPble (DOPMUPYIOTCS Ha JIECCOUAAX U [e-
JIIOBUAJBbHBIX TTOPOJAX, YKOPOUEHHBIM IIPOPUIeM U HAJIUUYNEM OJHO-
TO TEKCTYPHOTO TOPU30HTA.

Hcnonn3oBanme HOBOM Kiaccmpuranmmm U AUATHOCTUKU IIOUB
Poccun 2004 r. mo3BOJMJIO AUATHOCTHPOBATH MHOUYBBLI T'OPHO-JIECHOM
30HBI, 0XapaKTePU30BaTh UX reorpaduyecKoe pacipocTpaHeHune, u3y-
YUTH IPOUCXOKIEHNE U UCTOPUIO PA3BUTUA. BO3MOMKHOCTD UCIIOJIB30-
BaHUA CyOCTAHTUBHOTO MOAX0Aa K JUATHOCTUKE TTOUYB MTO3BOJIMJIA OIU-
caTh IMOYBBLI, KOTOPhIE PaHee He OTHOCUJINCH K APYTUM TUIIAM, ITOATU-
maM u pojam.

OCOBEHHOCTU ®OPMUPOBAHUA NOYB
B NrPAOUEHTE BNAXHOCTW CEBEPOTAEXHbIX ENOBbIX JIECOB

10.A. Xononos, E.M. JlanteBa
WHcTnTyT 6uonormum Komu HL YpO PAH, . ChikTbiBKap

ITouBenHsIit MOKPOB Pecniybsimku Komu npeacraBiieH 3HAUNTEIb-
HBIM pasHooOpasueM mouB [1]. OH oT/iMUaeTcA YETKO BBIPAMKEHHON
30HAJLHOCTBIO B pacipeesieHnu mouB [4], a TaKKe MeCTPOTO U MeJI-
KOKOHTYPHOCTBIO, 00YCJIOBJIEHHBIMU OCOOEHHOCTSIMU Me30- U MUKPO-
peabeda BomopasmenabHbIX TeppuTopuii [2]. Hacrosias pabora mo-
CBSAII[eHA BHIABJIEHUIO 3aKOHOMEPHOCTe! (hYOPMUPOBAHUA CEBEPOTAEIK-
HBIX TIOYB, PA3BUTHIX HAa MBLIEBATHIX CYIJIMHUCTBIX U CYMIECUAHBIX
YETBEPTUYHBIX OTJIOMKEHUAX BOMHO-JIETHUKOBOTO ITPOUCXOKIEHUA, B
PABIMYHBIX YCIOBUAX YBJIAKHEHUS.

HUccnenoBanus mpoBomuau Ha Tepputopuu Pecnybaukm Komwu
(ceBepHas Taiira, Mme:xkaypeube Ileuopsl m UuKIIWHA — ee IIPUTOKA
BTOPOTO TOpPAAKa, Ilewopckuii paiioHn). IlouBeHHBIE paspesdbl 3aKJa-
IBIBAJI Ha BOMOPA3IeIbHBIX yBajax ¢ abcoaoTHbIMU BhicoTaMu 200-
225 M B pa3IUYHBIX YCJOBUAX ITOBEPXHOCTHOTO YBJIAKHEHUS — aB-
TOMOP(MHBIX, MOJy- U ruapomopdHbIX. Ha BepmiuHax yBaJiOB II0U-
BBl ()OPMUPYIOTCS IO IIOJIOTOM €JbHUKOB 3€JIEHOMOIIIHBIX, HUMKE 110
CKJIOHAM — B €JIbHUKAX UYEePHUUYHBIX 3€JIEHOMOIITHO-I0JTOMOIIHBIX, B
3amaguHaxX CKJIOHOB — eJIbHUKAaX c(harHoBbiX. B cocTaBe ApeBOCTOSA BO
BceX (hUTOIeHO3aX MPUCYTCTBYIOT MUXTa WM €IMHUYHO Oepesa.

CorsacHO mMeIOIUMCs KaprorpapuueckuM marepuasnsam [3], Ha
JaHHOM TEPPUTOPUU ABTOMOP(HBIE MOSUIIUNY 3aHUMAIOT IJI€eIIo30-
JINCTBIE TOYBBI, KOTOPbIe 00Pa3yIOT COUeTAHUSA C TOPPAHUCTO-IIOI30-
JINCTO-TJIEEBATHIMU U TOP(SAHO-IIOA30IUCTO-TJIEEBBIMU. TPaguIIOHHO
TJIEETIOI30/IUCThIE TIOUBHI PACCMATPUBAIOTCA B KAUECTBE MOATUIIA TIOJ-
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30JINCTHIX IIOYB, PACHPOCTPAHEeHNE KOTOPBIX IIPUYPOUYEHO K IIOI30HAM
KpaliHeceBepHOU u ceBepHOil Taiiru [4].

Kak mokasanu mpoBefieHHBIE HAMU UCCJIEOBAaHUA, HA BOJOPa3ae-
Je pek Ileuopa u YuKNInHA HA TPUPYYBEBBIX yBajlaX, B XOPOIIIO Ape-
HUPOBAHHBIX YCJIOBUAX, HA JIETKUX CYTJIMHKAX U CyMIecAX, MOACTUIA-
eMBIX CYIJIMHKaMu, ()OPMUPYIOTCSA ITOUYBBI, KOTOPhIE€ IO CBOEMY MOD-
dosoruuyecKoMy CTPOEHMI0, B cBeTe mpuHINNOB «Kiaccuburamuu u
auargocTuku mouB Poccum» (2004), oTHOCATCA K OTAe]y KpPHOMeTa-
MOP(pUUECKUX TOUB, TUIY CBETJIO3€MOB HJLIIOBUANILHO-KEJIe3UCThIX.
06 5TOM CBHIETEJIbCTBYIOT OTCYTCTBUE TeKCTYPHO-Iu(GepeHIIupo-
BaHHOrO ropmioHTa BT B Hum)KHell yacTtu npoduad, HaJIUUUE UYET-
KO BBIpakeHHOro Kpuomeramopduueckoro ropusoata CRM co cmerr-
NGUYHON YIJIOBATO-KPYIUTUYATON CTPYKTYPOH B CPEIWHHON dYacTH
mpoduia u Mukpoupoduas moasosna [e—hf] — B Bepxueii. Takue 1mo-
YBBLI paHee ONMHCHLIBAJINCEH B IOA30HE CEBEPHOM Talirm HA TEPPUTOPUU
Pecny6iuku Komu, 1 oTMeuasach UxX IPUYPOUEHHOCTH K ITOUYBOOOPA-
3YIOIUM IIOPOJaM OTHOCUTEIHHO O00JIETUEHHOTO IPaHyJIOMETPUUECKO-
rO cocTaBa — IIPEMMYIIECTBEHHO, JIeTKUM cyrauHkKam [6]. B moury-
U TUAPOMOP(HBIX YCIOBUAX PAcCMaTPUBAEMOr'0 BOAOpa3aesia PasBU-
THI IIOYBBI, TPOGUIL KOTOPHIX (GOPMUPYETCA MMOJ BIUAHUEM IIPOIEC-
coB Topdoobpas3oBaumusa u TopPoHAKOILIeHUA (00pasoBaHue TOPHAHM-
CTO-TIOICTUJIOYHOTO TOPU30OHTa MOIITHOCTHI0 oT 10 10 30 cm), moxmso-
JIO- U TJIee00pa30BaHUA, KPUOMETAMOP(PUIECKOTO OCTPYKTYPUBAHUA
IIPU OTCYTCTBUM WJIU CJIA00H BBIPAIKEHHOCTU MOP(OIOTUUECKUX IIPH-
3HAKOB TeKCTypHOI auddepeHIInanu CPeIUHHON YacTu IPoGus.

ITo cBouM (UBUKO-XMMHUUECKUM CBOWCTBAM KCCJIeIOBaHHbBIE Ha-
MU TIOYBBI OJU3KKM K TUOUYHBIM ITOA30JUCTBIM U GOJIOTHO-IIOI30JIU-
CTBIM, OIIMCAHHBIM paHee [IJA IIOA30HBI CEBEPHON U KpaliHeceBep-
Hoii Tatiru Pecny6auku Komwu [1, 2, 4]. OHu oTauuaioTcs MOBBIIIEH-
HOM KHCJIOTHOCTBIO, HUBKUM COIEPsKaHMEeM OPraHuUYecKOro yrjepo-
Ia B MUHEPAJbHON YacTu NMPOQUJIA, BBIIIEJIOUEHHOCTHIO OT OCHOBA-
Huii. {1 aBTOMOPGHBIX IOYB XapaKTEPHO BJII0BUATbHO-UJIJIIOBAAID-
HOe pacIipefiejieHIie OPTaHNUYeCcKOoro yriiepoaa 1 HeCUJIUKATHBIX (PopM
coeWHEHUH JKesie3a ¢ MAKCUMYMOM UX HAKOIJIEHWS B WJIJIIOBUAJb-
HO-2K€eJIeBNCTOM IIOATOPU30HTE MHUKPOIPOPUIA IIoa3osia. B mpoduiie
MOJIy- W TUAPOMOP(HBIX IIOYB OTMEUEHO IIOBBLIIIIEHHOE COIepIKaHue
OPraHMUYEecKOro BelllecTBa B BepPXHeH uacTu mpouiis (B IOJ30JUCTOM
OTJIEEHHOM TOPM30HTE C IPU3HAKaM{ IOTEUHOr'0 I'yMyca) 3a CUeT aK-
TUBHOM MUTPAIIUYU MOABUKHBIX T'YMYCOBBIX BEII[ECTB, 00Pa3yIONINXCA
B 0TOP(OBAHHOM HOACTUIIKE.

CnemyeT OTMETUTh, UTO IIOJY- U TUAPOMOP(HBIE ITOUBLI OKAa3a-
Jauch 6oJjiee TemyooOecledeHHBIMU. B MUHepaIbHON YacTu HPOQMUIIS
9TUX IIOYB MeHee BhIPasKeHbI IIeperaabl CYTOUHBIX TeMIepaTyp, a ux
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MOIITHBIN OTOP(GOBAHHBIN OPraHOTEHHBIN T'OPUBOHT XapaKTepusyeTcs
6oJiee CTAOMIBHBIM TEMIIEPATYPHBIM PEKUMOM II0 CPABHEHUIO C TOPH-
30HTOM JIECHOUM IIOACTUJIKK aBTOMOP(MHOII ITOUBLI, 3aHUMAIOIe Bep-
IITUHBI YBaJIOB.
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BUOMEOXUMUYECKWE UCCNEOOBAHUA NECHBLIX NTAHALWA®TOB

M.A. XpycTtaneBa
MockoBckui rocygapcTBeHHbI yHuBepceuteT nMm. M.B. JlomoHocoBa, 1. Mocksa

BuoreoxumunuecKkue mcciieIoBaHUA JIECHBIX JIAHAIIIA(PTOB IIPOBO-
punuchk aBTopoM B llenTpanbuHoM HeuepHosdembe. JIuToreHHas oCHO-
Ba ux copMumpoBajiach IIOJ BO3AEHCTBUEM Tpex oJieneHeHUit. Uet-
BEPTHUYHBIEC OTJIOKEHUA IIOACTUJIAIOTCA N3BECTHAKAMM, JOJIOMUTAMMU,
MepreasMu Kapooua. IIpeobiagaromniuii peabed — TI'PATOBBIN U BOJ-
HUCTO-XOJIMUCTBIA.

JlecHbIe anAmIadgTH 3aHUMAIOT BOJOPAa3e/IbHbIE ITO3UIINu. Bro-
TeOXUMUYECKON OCOOEHHOCTHI0O UX PACTUTEIBHOCTU SBJIAETCS IIPO-
IDOJIKUTEJbHOE 3aJep:KaHue 2JIEMeHTOB B KUBOu (hurtomacce. Muo-
ro 2JIEMEHTOB KOHIIEHTPUPYeT Haja3eMHad (puToMacca B CpPaBHEHUU
C HO,ZICTI/IJ'IKOI;’I. Coz[epmaHHe XNMHUYECKHUX 9JIEMEHTOB B PaCTeHHAX
IIpeTepIieBaeT CYIIeCTBEHHbIE M3MEHEHUS M 3aBUCUT OT KOHIEHTpA-
ouu WX B IIOYBaX. B mpeneslax JEeCHBIX JIaHAIIA(PTOB ITpom3pacTa-
IOT eJIOBBbIe, IIMPOKOJNCTBEHHO-eJIOBBIE Jieca, IIOJ KOTOPBIMU chop-
MUPOBAJIMCh AePHOBO-CPEAHE-, JePHOBO-CUJIBHOMIO30JMCTHIE ITOYBHI.
W3yueHne JeCHBIX IIOYB IIPOBOAMJIOCH IIO JIAHAMIA()THO-TEOXUMUUE-
CKUM IPO(MUIAM B HAIPABJIEHUH OT aBTOHOMHBIX IIO3UIUI K IIOJ-
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YUHEeHHBIM. POpPMUPOBAHNE MMOUYBEHHOT'O IPOMGUIA IPOUCXOAUT IIPHU
HEeNPepPhIBHOM MUTPAIMU U OMOTeHHON aKKyMyJaanuu. B IyMycOBBIX
TOPU30HTAX JAEPHOBO-CPEIHEIOA30JNCThIX JECHBIX ITOYB OTMEUYaeTCs
KucJasa peakIius cpelbl Mo Bcemy mpoduao. pH BOAHBIN cocTaBIIsAI
4.48-5.51 ¢ TeHmeHIMell yBeJINUYEHUs ¢ IIyomHOIi, a pH coseBoii u3-
MeHsIca oT 3.57 mo 4.44. YMeHbIIeHNe KUCJIOTHOCTH B IIOJ30JIU-
CTOM T'OPUBOHTE MOYB O0BACHIETCS, II0-BUAUMOMY, MUHepaausaluei
U PUBUKO-XUMUUYECKUMU CBOMCTBAMU TOPU30HTA, CUJIBHO 00OTaIlleH-
HOTO KBapIleBOM mbLIbI0. MaKcuMasbHbIe (287 T/ra) samachkl rymyca
B cyoe (0-50 cm) BrIABJIEHBI BecHOU. Pacupenenenue rymyca (% ) 1mo
MecAllaM NPUBOAUTCS HA PUCYHKe, TAe HaTJSAHO OTPasKeHa TeHIeH-
U YMEHBIIEHUS CONEPKAaHMUsI OPraHMYecKOro BeIecTBa B II0YBAX
JIECHBIX KaTeH B OCEHHUU IIepuoj roja.

B secHBIX TTOUuBax MUTpaAIUs Keje3a IPOUCXOAUT B COEIUHEHU-
X ¢ TMOABUIKHBIM OPraHUYECKUM BEIeCTBOM, IIPOAYIIUPYEMBIM Jiec-
HOI TIOMCTUJIKOI, M C TYMYCOBBIMH KMCJIOTaAMU, OKPAIITUBAIOIUMU
MMOYBEeHHBIN Mpodub B Oypsulit 11BeT. [lormoiaa opraHnyecKoe Belre-
CTBO M3 PaCTBOpA, JKeJje30 TepsieT MOABUKHOCTL U OCAXKIAETCS B I'y-
MYCOBBIX ropusoHTax mouB. Muoro (mo 11%) opranmueckux (opm
»esesa oOHapy»<eHo B ropusoHTe A,. IloBblllleHHBIE 3HAUEHUSA Ty-
Myca OTHOCATCS K MOYBaM, IPUYPOUEHHBIM K MOPEHHBIM CYTJIMHKAM
M0 CPaBHEHUIO C MOKPOBHBIMU. IIOUBBI B MOP(OJIOTMUECKOM OTHO-
MIeHUU UMEIT xopomro nuddepeHInpoBaHHBIA Tpoduib. [lepHOBBIN
IIPOIlecC CIOCOOCTBYeT aKKyMYJSIIMH B IIOYBe asora, (ocdopa, Ka-
Jaus, JKejesa, KaJabllusd, MapraHia, a IoA301000pa3oBaTeIbHbIN, Ha-
000pOT, — BBIHOCY MX U3 BepPXHEI YacTu ITOUYBEHHOTO HNPOMUIs U 3a-
KPeIlJIeHNI0 B UJJIIOBUAJIBHOM Tropu3oHTe. MaKCUMyM a30Ta B ITOUBaX
BBIABJIEH B BepxHell U cpefHell uacTAx Ipoduseil jiecHOU KaTeHbI
eJbHUKA Pa3HOTPABHO-3€JIeH-
YYKOBOTO B OTJIMYHE OT TAKO-  ceyrgGp anpens
BBIX €JbHUKA Pa3HOTPABHO- 22% 29%
Kucauuroro. CiemoBaTesb-
HO, JaHAIMAa(THO-0MOTeOoXN-
MUYEeCKUe YCJIOBUSA, IePHO-

BBIA 1 IIOJ30J1000pa30BaTe Ib- HIOND MIOHD
HBI IIPOIIECCHI OIIPENEJIAI0T 27% 220,
MHTeHCUBHOCTb  MUIDAIUU

pam PacnpeneneHne rymyca no mecsiuam
9JIEMEHTOB B JIECHBIX JIAHA-  (9) g pmecHelx naHAwadTax B CrOe NOYB

madTax. 0-50 cm.



VI Beepoccuiickas Hay4YHast KOHEepeHLWs Mo NECHOMY MOYBOBEAEHUIO C MeXAyHapOAHbIM y4acTuem
76 «®PyHAaMeHTanbHble U NPUKNaAHble BONPOCHI IECHOrO NOYBOBEAEHUS»

NOKYYAEBCKWUW ATPONECOMENIMOPATUBHbIA KOMIMJEKC:
COCTOAHUE NMOYBEHHOIO NMOKPOBA

10.U. YeBepauH' 2
' HayyHo-unccnenoBaTenbCKuin MHCTUTYT CEeMbCKOro X0351McTBa
LleHTpanbHo-YepHo3emHow nonockl nm. B.B. [okyvyaesa PAH, BopoHexckas obn.
2 KameHHo-CTenHoe onbITHoe necHuyectso PAH, BopoHexckasi obn.

Kamennaa Crenb ABIseTcA YHUKAJIbHBIM HAyYHBIM OOBHEKTOM,
rie Ha OPOTSKeHuu yxke O6osiee uem 120-IeTHero mepuoga OCyIIIeCT-
BJISIETCSA IITMPOKOMACINTAOHBINI HAYUYHBINA SKCIIEPUMMEHT II0 WCIILITA-
HUIO IIPUEeMOB JIECHOII MeJHOPAIluM B YCJIOBUAX cyxmuxX cremeii. Oc-
HOBHOU Iesnbio sKcuenuiuu B.B. IlokyuaeBa aBJsAjach paspaboTKa
IIOYBOOXPAHHBLIX MEPOIPUATHIN, HAIPABJIEHHBIX HA MOBBIIIEHUE IIJIO-
IOPOAUA M TMPOAYKTUBHOCTU UEPHO3EMHBIX IIOUYB B YCJIOBUIX UACTO
nmoBTopsAIuxca 3acyx. B HUMCX ITYII um. B.B. [lokyuaeBa mpo-
BOJIATCSA CHUCTeMaTHUYecKue HaOJIOAeHUSA 3a TpaHchopMalueid II0Y-
BEHHOI'0 IIOKPOBa HEKOrZa MIeBCTBEHHBIX cremeii. MoIHBIM (aKTo-
POM, CIIOCOOCTBYIOIIIMM M3MEHEHUIO TIOYBEHHOI'0 IIOKPOBA, 0KA3aJI0Ch
BO3JIeliCTBUE HE CBOWMCTBEHHOW MJA YCJIOBUI CTEIell NpeBecHOI pac-
TUTEeJIbHOCTH.

IIpoBenenHbie mceaemoBaHUA 3a MopdoMeTpUUECKMMU IIOKa3a-
TEJSMU MOIITHOCTY T'eHeTUYEeCKUX I'OPU30HTOB ITO3BOJISIOT KOHCTATH-
pOBaTh BBICOKME 3HAUEHUS, XapaKTepHbIe IJIS YePHO3eMHBIX II0YB.
Huxuas rparuiia rymycosoro ropusouTa (AU+AUD) mox 112-netHeit
JecHoi moJiocoit Ne 40 coorBeTcTBOBaa 3HaueHuAM 73.9+1.6 cm. Ha
3aJIe’KHOM aHAJIOTe YePHO3eMHOU mouBHI (¢ 1882 r.) MOITHOCTH TyMYy-
COBOT'0 TOPM30HTA ObLJIa HECKOJBbKO BBIINIE U cocTaBua 78.7+4.3 cMm.
IloBrIllIeHHOE 3HAYEHME I'yMyCOBOM TOJIIIIM B 3TOM CJIy4uae CBA3aHO,
10 HallleMy MHEHUIO, He TOJIBKO C XapaKTepoM U OCOOeHHOCTSIMU pac-
TUTEJbHBIX W APeBecHBbIX (opmarnuii. Pasnuuusa o0yCJIOBJIEHBI yBe-
JUYEeHNEeM JOJU 300TeHHOTYPOUPOBAHBIX PA3HOBUIHOCTEH UePHO3EM-
HBIX IIOYB HA CTEIIHOM YYacCTKe M3-3a COXPAHUBIIENCA BBICOKOUW aK-
TUBHOCTU 3€MJIEPOIONINX KUBOTHBIX. OTIMUYUTEIHHON 0COOEHHOCTHIO
IIOYB IIOJ JIECHOM II0JIOCOIl SIBJISIETCA YMEHBIIIEHWE TOJIM YepHOo3eMa
IIePepLITOrO U yBeJIUUYeHre YepHo3eMa O0OBIKHOBEHHOTO.

HcKyccTBeHHBIE JIeCHBbIE HaCaKIEHUs — MOIIHBIN (DaKTOp pery-
JUPOBAHUSA BOJHBIX CBOMCTB MOYB M CBA3AHHBIX C 3TUM IIPOIIECCOM
(PUBUKO-XUMHUUECKUX M XUMHWUYECKUX IToKasarejeil. [[uckyrupyemasa
B HAYYHBIX KpPyrax IIpo0JieMa BbIIEJAaUNBAHUS CTEIHBLIX IIOYB IIPHU
IMOCaIKe MCKYCCTBEHHBIX APEBECHBIX HACAMKICHUI He HAIIlJa OTpaske-
HUSA B HAIIUX KCCJIeNOBaHUAX. [JIy0OMHA BCKUMAHUS IIOYB IO JIECOM
ot 10% -HOM COJsTHOM KMCIOTHI cocTaBuia 66.4+3.1 cM, B IaXOTHOM
anajore — 63.6+2.58 cm. Takum obpasom, Ha HJAHHOM JTale pPa3BU-
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THUSA IIOYB B PACCMaTPUBAEMOM COIDSKEHHOM PSAAY HEeOO0OXOAUMO OT-
METHUTD JIUIIb TEHAEHIIUI0 U3MEHEeHUA MOP(POMEeTPUUECKUX IToKasaTe-
Je#t mon BAUSHUEM JIECHBIX HACAMKIeHUH.

JlecHbIe TIOJIOCHI OKA3LIBAIOT 3HAUMTENbLHOE BJIMUSIHNE HA pPeak-
nuio cpenpl. HabumogeHna moKasai, YTO OHU HEe TOJbKO HOITKMCJIA-
IOT IIOYBY HEIOCPEACTBEHHO I10]] [I0JIOT'OM JIECOHACAMKIEHNS, HO U OKa-
3BIBAIOT BJUSHUE HA IPOCTPAHCTBEHHYIO M3MeHUYnBOCTb pH Ha mpu-
JIeTalonuX MOJAX. BepoAaTHO, 9TO 00YCJIOBJIEHO Pa3HON MPOAYKTUB-
HOCTBHIO PACTeHUI B 3aBUCUMOCTHU OT CTEIIEHU BIUSHUS JIECOIIOJIOCHI.

Ha msyuenme mamm Oblja mocTaBjaeHa IpobJyemMa M3MEHEeHUs CO-
JIeBBIX XapaKTePUCTUK CTEIHBIX IIOYB IOJ BIUIHUEM IPEBECHOU pac-
TUTEJHHOCTH. B BePXHMX TOPM30HTAX IMMOYBBLI HAOJIOJAETCH TEHIEH-
UA aKTUBU3AIUU IIPOIECCOB 3aCOJeHUS UYEPHO3EMOB IIOL HCKYC-
CTBEHHBIMU JPEBECHBIMHU HACAKAEHUSMU, U 9Ta PASHUIA COCTABJS-
eT IBYX-TPeXKPaTHYIO BeJINUNHy. AHAJOornuHasaA KapTUHA 0 3aKOHO-
MEPHOCTH pacIIpelesieHns aKTUBHOCTH HATPUS COXPAaHsSeTCA OO0 TJIy-
ouabl 120 cMm. B HmKelexammx TOPU30HTAX IIOUBBI XapaKTep 3a-
cojieHnsi pesko uaMmeHsiercsi. OTMeuaeTcs yBeIWUYeHNEe 3aCOJIEHHOCTH
OYB IIOJ JIECHOM IoJiocoii. B uepHo3eme mon jgecom Ha ruyomHe 120-
150 cm oma Bospacrtaer n0 6.6+1.50 MMoJb//, fOCTUrasg MaKCHUMAJIb-
Hbix 3Havenuit 30.1+4.51 ma rayoune 170-200 cm.

B IpOTHBOIIOIOKHOCTE JIECHBIM ITOYBAM Ha ITAIlTHE 3HAUEHUA aK-
TUBHOCTU HATPUS OLLIN HUMKE, I B KaPOOHATHO-aKKYMYJISITUBHOM I'O-
pusoHTe oHa He mpesbImaa B cpegaem 0.94+0.31Mmmous /i (cioit mo-
uyBbl 170-200 cM). AHaIM3 TOIIOMUBOILIET IIPOCTPAHCTBEHHOTO paciipe-
IeJeHUs YKasblBaeT Ha JIOKAJIM3aIlWI0 IIOBBINIeHUsS 3HaueHuii pNa
C 3amajgHOY HaBETPEHHOUW CTOPOHBI JiecHOIU moJiockl. Ha samagHOM
OIIYIIIKEe W OO0 IIeHTpa JIeCHOI ITOJIOCHI aKTHUBHOCTL MOHA HATPHUA IO
BceMy ucciaenyemomy mpoduiaio mouBbl 0-200 cM mpeBwINIaia Ha IO-
PAIOK aHAJOTUYHBINM ITOKA3aTe/Ib HA BOCTOUHOM OIYIIKE U I10JIe, IIPHU-
JieraroIeM K 9TOH dacTu HacakIeHus. Taxk, B BePXHUX I'yMYCOBBIX
ropusonTax mouBbl (0-50 cM) Ha 3amagHON OMYINIKe aKTUBHOCTH KO-
Ha HaTpusa BapbupoBaja B npexpenax 0.56-0.87 mmosab/s, Ha BOCTOU-
HOIT — 3aMeTHO HIM:Ke u paBHATach 0.38-0.43, Ha CMEXHOM ydacTKe
MaxoTHOTO moJiA Oblia emne HuxKe — 0.12-0.25 MmMoab/ .

IIpodunapHOE pacmpegesieHre COJiell ¢ MAKCHUMAaJbHBIM HAKOILIE-
HUeM B HUKHUX TOPMBOHTAX B IIOYBAX JIECHBIX II0JIOC ITOKA3BLIBAET,
YTO OHM MOTYT IOCTYIAaTh HA 9TUX IIOYBAaX B 3HAUUTEJNHHOI CTEIEHU
1 U3 HUKeJeKallluX TOPU30HTOB.

VYBenuueHue coJiel B HUMKHUX I'OPU30HTAX YePHO3eMOB OTMeua-
e€TCsA CTPOTO O], JIECOIIOJ0CAMU ¢ MAKCUMYMOM B OCEBOM UX JIUHUU U
PEe3KUM IepexXoJOoM K He3aCOJIEeHHBIM (POHOBLIM UepHO3eMaM IIpUJIe-
raoIei mamrHm.
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BAPUABENbBHOCTb 3AMACOB NOYBEHHOW BNATU
B NECO3ALLMLLEHHOM ArPOLIEHO3E

A.C. YeKaHbIWKUH
Hay4Ho-vccnenoBaTenbCkMm MHCTUTYT CENbCKOro X03ancTea
LleHTpanbHo-YepHo3emHow nonockl um. B.B. [okyvyaesa PAH, BopoHexckas obn.

B ycnoBuax IlenTpanbHO-UepHO3€MHOHM 30HBI CPeAU OCHOBHBIX
haKTOPOB BHEIITHEN cpebl, 00eCIIeYNBAIOIINX IPOAYKTUBHOCTD CEJIb-
CKOXO03AMCTBEHHBIX KYJbTYD, ABJAETCA IIOUYBEHHAA BJjara.

W3yueHre BAUAHUSA MOJIE3AIMUTHBIX JIECHBIX IIOJIOC C Pas3jauy-
HOM KOHCTPYKIIMEH CTPYKTYPHBIX IIapaMeTpPOB Ha BapuabeIbHOCTH
3aITacoB ITIOYBEHHOW BJIArM HA IPUJIErarolUX IMIOJSX IPOBOLUIOCH B
DPI'VII «3aama Orrsabpsa» TamoBckoro paiiona BopoHe:kckoii o0Jia-
ctu B 2012-2014 rr. ITouBa OUBITHBIX YYACTKOB — UEePHO3eM OOLIKHO-
BeHHBIN. JlecHbIE TOJIOCHI YeThIpexpAAaHbIe, mupuHoil 10.0 M. Bapu-
aQHTHI TIOCANKU — CILIOLITHASA PAZOBasA M IIPEphIBUCTAA pamoBad. Ha-
ca'KJleHue CILJIONIHON pPAJOBOM IOCAAKU HMMEET 3all[UTHYI BBICOTY
20.4 m, cxema cwmernenusi: T-II-I[-Ko+JIn. Ha BapmaHTe mpepbIBU-
CTOU PAZOBOM IIOCAAKU C 3AITUTHOMN BhIcOTOI 19.9 M O0JI0KM M3 JOJTO-
BeuHO# mopoxbl (ayda ueperrruatoro) Beaumunuoii 10.0x10.0 m uepe-
IYIOTCA ¢ UAEHTUYHBIMU II0 paszMepaM OJIOKaMu 13 OBICTPOPACTYIIei
JIPEBECHOU MOPOABI — TOMOJA Oab3aMuuecKoro. HabmoneHnA BeINCh
Ha HaBETPEHHOU (BOCTOYHOII) M IOABETPEHHON (3allamHoil) CTOpoOHAX
OT JIECHBIX ITOJIoC Ha paccrosuuu 10, 30, 50, 100, 150, 200 u 350 m
(IleHTp TOJIST) OT JiecOHaca:kAeHHii. MeTommnuecKas YacTb KCCIIENO-
BaHUl 6asUpyeTcs Ha MPUMEHEHUU OOIIeNPUHATHIX MeTonuk [1, 2].

IToneBnie uccienoOBaHUA TOKAa3ajiv, UTO HAUOOJBIINE 3HAUEHUSA
cofeps;KaHmMA MPOAYKTUBHON BJAru B Hauajie BereTanuu ObLIN Xa-
PaKTepPHBI AJIA ITOUBEI IO JIECHBIMHY TOJIOCAMH U HA TPUJIETAIONINX K
HUM II0JIEBBIX yYaCTKaX, HAaMMEHBIIIEe — B I[eHTPAJbHON YaCTU I0JIe-
BbIX yuacTKoB — 350 M (cM. Tabauiy).

3amacel IpoAyKTUBHOI Bjaru B ciaoe mouBbl 0-100 cm ma 3aBe-
TPEHHOU CTOPOHE OT CILJIONIHOM JiecHOU moJiockl B 30He 0-200 M mpe-
BeIIIIAIXM Ha 7.1 MM 3amachl Bjaru B IIEHTpPe MOJIdA, Ha HaBeTPeH-
HOIT — 9.6 MmM. BiarooGecreueHHOCTh TEPPUTOPUYN 3aBETPEHHON CTO-
POHBI BbIIle HaBeTpeHHOU Ha 18.0 MM. 3a IpPepPBIBUCTBIMU JIECHBIMU
nosiocamu B 30He 0-200 M 3amachl Bjaru IIPeBBIINAIA TAKOBbIE B IIE€H-
TPaJIbHON YaCTU IMOJIS Ha 3aBeTPEeHHOII cTopoHe Ha 14.4 MM, Ha Ha-
BerpenHoi — 11.8 mMm. ComepskaHue BJIaru Ha 3aBETPEHHOH CTOPOHE
BBIIIIe HA 6.2 MM, yeM Ha HaBETPEHHOM.

Bo Bpemsa Bereramuy cenbCKOXO03ANCTBEHHBIX KYJIbTYD IPOUCXO-
IUJIO 3HAUNTEJIbHOE CHUKEHIEe 3aIlacOB BJIarM B HABETPEHHOU U 3aBe-
TPEHHO! YacTAX II0JIei, UTO O0YCJOBJIEHO €CTeCTBEHHBIM HCIapPEeHU-
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3anacbl NpoAyKTMBHOM Briaru B crioe no4sbl 0-100 cm
B 30HE BIIMSAAHWA OMbITHbIX NIECHbLIX NOMIOC, MM
(Pryn «3nams Okrabps», 2012-2014 rr.)

BapuaHt Mepvop | NecHas PaccTosiHve oT n1ecHom Mnomnockbl, M
nocagku Beretauum | nonoca | 10 30 50 100 | 150 | 200 | 350

Hauano 190.2 158.1|154.2 | 147.3|150.0 | 145.4 | 144.8 | 140.4
) 170.7 | 167.9 | 168.8 | 168.0 | 166.8 | 165.5 | 160.8

819 | 798 | 762 | 768 | 68.9 | 71.3 | 65.1
Cepenvna | 50.6 | g7 | g23 | 844 | 77.8 | 806 | 78.4 | 772

354 | 358 | 37.3 | 31.7 | 34.0 | 32.8 | 33.7
44.5 | 42.2 | 405 | 42.8 | 37.9 | 42.8 | 36.4

184.8183.5(179.4 | 176.3 | 167.5|166.4 | 164.5
190.3|184.4|184.0|185.1|175.0 | 176.1 | 168.1

924 | 902 | 933 | 905 | 824 | 78.7 | 80.8
Cepenvna | 66.3 | 1057511003 | 095 | 992 | 926 | 851 | 82.6

535 | 48.7 | 419 | 416 | 39.0 | 37.2 | 39.3
59.6 | 52.8 | 43.2 | 44.2 | 46.3 | 42.0 | 431

lMpumeyaHus. Yncnutens — HaBETPEHHAsA CTOPOHAa MNons, 3HamMeHaTenb — 3aBeTpeHHas.

CnnowHas
necHas nornoca

KoHel 30.1

Havano 185.6

MpepbiBUCTas
necHas nonoca

KoHel 40.9

eM U 1moTpebJ/ieHreM ee pacTeHusAMHU. [Io Mepe ymajeHus OT JEeCHBIX
moJjioc coxpaHserca AuddepeHIINPOBAaHHOE M3MEHEHUE COAEPIKaHUA
Byaru. Pacxon Biaru B 30He BJIUAHUSA CILJIOITHON JIECHOI IIOJIOCHL Ha
HaBEeTPEHHOI cTopoHe Haxoaumicsa B mpemenaax oT 110.0 mo 122.7 mm
(B cpegaem 115.4), Ha 3aBeTpeHHO# — or 125.2 mo 128.9 (B cpegHem
126.2). Ha BapuaHTe C IIPePBHIBUCTON JIECHOU ITOJIOCOI pacxoj BJIATH
COCTaBJIAJ HA HaBeTpeHHOI cTtopoHe oT 128.5 mo 137.4 MM (B cpep-
Hem 132.7), na 3aBerpenuoit — ot 128.7 no 140.8 (B cpenuem 134.5).
B jecHBIX HacaKIeHUAX IIOUBEHHAs BJara pPacXoAyeTcs PaCTUTEeNb-
HOCTBHIO 00Jlee MHTEHCUBHO, YeM Ha ITOJEeBBIX yUaCTKaX.

Taxum obpasom, IOJie3aIlUTHLIE JEeCHbIe IIOJIOCHI ABJISIOTCSI (-
GeKTUBHBIM CPEICTBOM [IOIOJHUTEJNHHOIN BJIAro3apsagKU IIOYBLI U CO-
XpaHeHUs 3amacoB BJAru B TeUeHME BeTeTAIlMOHHOTO IMepuoja Ha
MpUJIETalInuX K HUM IIOJIIX.

JINTEPATYPA
1. MeToguKa CUCTEMHBIX KCCJELOBAaHUI JlecoarpapHbix JaugmadTos //
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CKOXO03ANCTBEHHBIX KYJbTYp. Boarorpan, 1973. 56 c.
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Cexuusa 2.
BUOTEOXNMHUYECKHE ITUKJIbBI
" YCTOMYUBOCTH JECHBIX 9KOCUCTEM:
HUCCJEIOBAHHUA 1 MOJAEJINPOBAHUE

B3AMMOCBA3M MEXOY MUKPOMO3AUKOW PACTUTENBLHOIO
MOKPOBA U NMPOCTPAHCTBEHHOW BAPUABENIbHOCTbIO
BTOPUYHbIX METABOJIUTOB B CEBEPOTAEXHbIX ENOBbIX JIECAX

H.A. AptemkuHa', M.A. OpnoBa?, H.B. JlykuHa?
" MIHCTUTYT npo6nem npomeineHHor akonorun Cesepa Konbckoro HLL PAH,
r. AnatuTbl
2leHTp no npobrniemam 3KonorMmn 1 NpoaykTnBHocTu necos PAH, r. Mocksa

KauecTBO omama sABIAeTcA OTHMM U3 BaKHEUIUX (PaKTOPOB,
OIIPEeIeJIAIIINX CKOPOCTh PAa3JIOMKEHUs oIajga U IMOACTUIKU. B To
JKe BpPeMs OHO OTHOCUTCHA K JUATHOCTHUUECKUM KPUTEPUAM ILJIOAOPO-
IUs TI0UB, XapaKTepPU3YIOIUM B3aNMOCBA3b MEXXKIY PACTUTENIbLHBIM U
mouBeHHBIM MOKpoBoM [1]. KauecTBo omaza (B 4acTHOCTH, COAepIKa-
HUe BTOPUYHBIX MEeTa0OJUTOB) CYIIIECTBEHHO 3aBUCUT OT Pa3HOBUI-
HOCTHY PacTeHUHN U MHAUBUIAYAJIbHBIX TeHOTHNOB [2]. VI3 aTOTO Ccaenmy-
€T, UTO YPOBEHb MOCTYILJIEHUA BTOPUUYHBIX MeTAaO0JIUTOB C OIIAJ0M 3a-
BHCHUT OT BHIOBOT'O COCTaBa PACTUTEJIbHBIX COODIIIECTB U BKJAZA Pas-
JUYHBIX BUJOB PACTeHUH B COCTAB PACTUTEJHLHOTO MOKPOBA.

Harmma paGora HampaBjeHa Ha H3y4YeHHNe B3aWMOCBA3EH MeKIy
MUKPOMO3aNKON PACTUTEIHLHOTO TIOKPOBA U BaprabeIbHOCTHIO COLED-
JKaHuA PeHONbHBIX COeUHEeHNH, B TOM YHCJe JUTHUHA, B OPTaHOTEeH-
HBIX TOPU30HTaX MOouUB (L-TTOATOPUB0HT MOACTUIKK) B €JIOBBIX Jiecax
menrpagbHoi yactu Koabckoro m-osa (N 6729, E 34°32'). Koanue-
CTBEHHOE ompefeseHre (PeHOMbHBIX COeIMHEHUIN M KOHIeHCHUPOBaH-
HBIX TAHHWHOB IIPOBOAUJIN (POTOKOJOPUMETPUUECKUMHU METOAaMU,
mocJe PeaKIuy IMOJYYEeHHOTO U3BJIeUYeHUA ¢ peaKTuBoM PoamHa-YHo-
kaabrey (730 M) u ¢ pacrBopom H-OyTamoia:HCI (95:5 v/v) (555 um)
coorBeTcTBeHHO. ComepsKkaHMe JIUTHUHA HAXOAUJIN IMyTeM o0paboTKU
mpo0bl 72% -HOM CEepHON KMCJOTOU IOcje MPeaBAPUTEIbHOr0 KHUIIS-
yeHusa B pactBope 1ITAB.
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ITo pmamHBIM (QuToMaccsl (OTOCHMHTE3UPYIOIIEH YacTu pacTe-
HUH ompejenuian BKJajJ (I0JI0) pasjiiMYHBIX BUIOB PACTEHUUN B CO-
CTaB PACTUTEJHHOTO IOKPOBA UYETHIPEX 3JJIEMEHTAapHBIX Ouoreoapea-
Ja0B (9BI'A) enpbHUKA KYCTapHUUYKOBO-3€JIEHOMOIITHOTO, IIPOM3pacTa-
IOIIEero B OKPECTHOCTAX 03. YMOo3epo. E0BBII MepTBOIIOKPOBHBIN
9BT A mpexacrasien Picea abiesxobovata (93.3%) u Vaccinium vitis-
idaea (6.7); elOBBIA KyCTapHUUYKOBO-3egaeHoMOIIHbIT OBI'A — Picea
abiesxobovata (83.4%), Polytrichum spp. (1.8), Pleurozium schreberi
(10.2), Empetrum hermaphroditum (2.6), Vaccinium myrtillus (2.0);
9BT'A nozgpocra enu — Picea abiesxobovata (55.9% ), Polytrichum spp.
(4.7), Pleurozium schreberi (27.2), Empetrum hermaphroditum (6.9),
Vaccinium myrtillus (5.3); KycTapHUYKOBO-3€JIeHOMOIITHBIN JBT'A —
Polytrichum spp. (6.9%), Pleurozium schreberi (47.2), Empetrum
hermaphroditum (18.2), Vaccinium vitis-idaea (8.9), Vaccinium
myrtillus (4.1), Deschampsia flexuosa (13.5) u Chamaepericlymenum
suecicum (1.2).

ArperupoBanuble Ha ypoBHe Omoreorienosa (BI'Ll) comep:xkanusa
($eHONBbHBIX COeIUHEHNN, TAHHUHOB ¥ JIUTHUHA BBIUKCJIEHBI II0 (hop-
myJe [3]:

traitggy = X7_1p; X trait;,

raoe trait (qepTa/noxasaTenL)agg — arperupoBaHHOe Ha ypoBHe BI'I]
collepsKaHMe; p, — OTHOCHTEIbHBIM BKJaJ BHUJA [ B COTEPIKAHWE Ha
yposue BI'll, {rait (uepra/morasaTenb), — cofepKaHUe IJIA TaHHO-
ro Buma i.

B pesysabraTe mcciegoBaHUS YCTAHOBUJIM, UTO C yBEJIUUYEHUEM
KOHIIeHTPA Ui (PEeHOJbHBIX COEIWHEHUI M TAHHUHOB B MCXOJHOM
pacTUTeJIbHOM OIafie MPOMCXOAUT MX HAKOILIEHNE B OPraHOreHHBIX
ropusonTax mousB (R%2= 0.7575 u R?= 0.6488 coorsercTBenHo). Ilo
JUTHUHY OOHapyXUBaeTcA IBa KJyacTepa: 1) BHICOKOe cofiep:KaHue B
OPraHOTeHHBIX T'OPU30HTAX IIPU OTHOCUTEJIHBHO HUBKOM COAEePIKaHUU’
B ommaje c(OPMHUPOBAHHBIX ApeBecHBIX OBI'A; 2) oTHOCUTENIBLHO HU3-
KOe coflep:KaHle B OPTaHOT€HHOM T'OPUB0HTE IPU BHLICOKOM COAEPIKa-
HUH B OIllajie KyCTAPHUYKOBO-3eJeHOMOIIHLIX IBI'A, B ToMm umucie ¢
yuactTueM mompocra enu. Ilox KpoHaMmu CTapOBO3PACTHBIX [TePEBHEB
eJIi CYII[eCTBYIOT YCJIOBUSA [AJIs HAKOILIEHWS JUTHUHOB: 1) He3HAUU-
TeJbHOE IIPOMBIBAHNE IIOYB B BETeTAIIMOHHBIN IePUO] 13-3a HU3KOTO
ILJIOTHOTO II0JIOTa, He IPOIIYCKAaIoIero ocaaiku; 2) Hu3Kas dmomacca
MUKPOOpranmusMoB. Ilon KpoHaMu, BO3MOIKHO, TaKyKe CO3JAI0TCA yC-
JIOBUSA [JIA IMOJMMEPU3AIUU, TOTAa KaK B MEXKKDPOHOBBIX ITPOCTPAH-
cTBax 0oJiee aKTHUBHA (DOTOZECTPYKIIMA.
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Pabora mogaepskana rpanTom IIporpaMmbl (hyHIaMEHTAJIBHBIX UCCIENO0-
Banuii IIpesuguyma PAH «Buopasroobpasue MPUPOSHBIX CUCTEM» (IIOAIIPO-
rpamMma «OlleHKa B3aMMOCBs3ell OmopasHoOOpasue — SKOCHUCTeMHbIe (QYHK-
Uy JiecoB») u rpanToM PODPU 13-04-01644a.
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OBMEH BELLECTBA U 9HEPTMXW B CUCTEME NOYBA-PUTOLIEHO3
B XBOWMHbIX 9KOCUCTEMAX EBPOMNENCKOIO CEBEPO-BOCTOKA

K.C. Bo6koBa, 3.l1. ManeHko, U.B. 3a6oeBa
WHctutyT 6ronormum Komun HLL YpO PAH, r. CbikTbiBKap

Jlec, Kak cJI0KHAA MHOTOKOMIIOHEHTHAs CHCTEeMa, YIaCTBYET BO
MHOTHUX IIpOIleccax, MpPoTeKalonux B 0uocdepe, obecmeunBas 3a CUET
TpaHCcOpPMAIUY TTOTOKOB SHEPTUU W OMOTEeHHOT0 KPYroBOpPOTa dJie-
MEHTOB OTHOCHUTEJbHYIO CTa0M/IBHOCTH B radoBOM cocTaBe aTmocde-
PBI, COCTOAHUM ITIOUBEHHOTO ITIOKPOBa. SHAUUTEJbHA CpPenoobpasyio-
mas PoJib PACTUTENHHBIX COOOIIECTB JIECHOTO (DOHIA €BPOIEHCKOTO
ceBepo-BocTOKa Poccuu. TaesxHasa 30HA STOM TEPPUTOPUU IIOApa3[e-
JAeTcs Ha TOAB0HBI: KPallHECEBEPHYIO, CEBEPHYIO, CPEIHIOK, IOXK-
Hy0. B IIOUBeHHOM IIOKPOBE IIOA30HAJLHLIE OCOOEHHOCTH Hambojee
YEeTKO IPOCMATPUBAIOTCS B PAAY aBTOMOP(HBIX IIOYB JAPEHUPOBAH-
HBIX JIAHAIITA(GTOB MPUPEUHBIX YBaJIOB MOJ 3€J€HOMOIIHBIMHU €JIOBBI-
Mu Jiecamu. B KpailiHeceBepHOU U ceBepHOU Talire — 9TO IJIeeI030IU-
CThie, B cpeaHell — TUIUYHbBIE ITOI30JUCTHIE, B IOJKHOM IMOJ30HE Taii-
T — JePHOBO-TIOA30JICThIE TTOUBKI.

Baskmertineir sKosiornuecKoi (yHKIIHell JIeCHBIX 9KOCUCTEM SB-
JIsieTCsI MX OMOJIOTUUEeCKas IPOAYKTHUBHOCTh, CO3[aHIe OPraHUYeCKO-
ro BelrecTsa (brmomMacchl), aKKyMYJIUPYIOIell 1 yaep:KUBaoIell sHep-
ruto. HakomaeHHbIe K HACTOAIEMY BpEMEHU MaTepPHaJibl II0 3amacam
¢duToMacchl B XBOMHBIX COOOIIIECTBAX PA3JUUYHBLIX IIOJ30H €BPOIeii-
CKOTO CeBepO-BOCTOKa Poccuu mo3BOJIAIOT IPEACTAaBUTh EMKOCTE KPY-
TOBOPOTa OpPraHMYecKoro BelrmecTBa AudGepeHIIUPOBAHHO II0 PaCTH-
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TeJIbHBIM SApycaM C yUeToM sAu(UKATOPOB B OOMEHHBIX IIPOIlECcax Be-
mectB. CeayeT OTMETUTDb, UTO XBOWHBIE (PUTOIEHO3bI 00JIaJal0T OT-
HOCUTEJIHbHO BBICOKOI IIPOM3BOJUTEIBHOCTBIO OJiarofaps AJIUTEIHLHO-
My HaKOILJIEHUIO «KaInUTajaa», T.e. OPTaHUYECKOTO BemlecTBa. Tak, 00-
e 3amachkl (PUTOMACCHI B XBOWHBIX HACAMKIEHUAX PA3IUUYHBIX O -
30H B 3aBHUCUMOCTHU OT THUIIA Jieca uaMeHsroTcsa oT 45 7o 230 T ra™!, B
KOTOPBIX akKymysupyeresa (1.1-4.1)-10'2 Ik ra! sHeprum.

KosmuecTBOo a3ora u 30JIbHBIX 9J€MEHTOB, HAXOAAIIUXCA B CO-
cTaBe (pruTOMAacChl XBOWHBIX HaCAKIEHUMN Pas3JIUYHBIX TUIIOB, COCTaB-
asier oT 0.6 mo 2.4 T ra! B XBOMHBIX COOOIECTBAX KpaiHeCeBepHO
U CEeBEePHOM Taiirm, rje 3HAUNTeJbHAasd YacTh BEIeCTB B OOIIeM 3ala-
ce 9JIeMEHTOB B (DUTOIEHO3€ MPUHAIJIEKUT HE IPEBOCTOI0, a pacTe-
HUAM HUMKHHUX SPYCOB C MEHbBIIEH eMKOCTbIO OMOJIOTUUYECKOTO KpPY-
roBOpOTa, W HAKOILJIEHWE JHEPTruM U IIUTATEJbHBIX JJIEMEHTOB Me-
Hee pasBUTO. B moa30He cpegHEN W I0KHOU TAWTW B XBOUHBIX 9KOCH-
cTeMax IIOJIOKEHUE B KPYTOBOPOTE BEIECTB CKJIAALIBAETCA B IIOJIB3Y
npeBocTosi. CIIoOCOOHOCTD JIECOB K KOHCEPBAIlMH SHEPTUU U IIUTATE]Ihb-
HBIX 9JIEMEHTOB II03BOJISIET UM Pa3BUBATDH CJIOKHYIO CTPYKTYPY COO00-
1IIeCTB, KOTOPas mMeeT OOJIBIIYIO JIMCTOBYIO II0BEPXHOCTDH APEBOCTOEB
(3.1-10 ra/ra) gy ocyiecTBaeHusA (DOTOCUHTE3A.

ITorsomeHre COMTHEUHON 9HEPruUU JIECHBIM IIOJIOTOM 3aBUCHUT OT
MHOTUX (PaKTOPOB, B UYACTHOCTU, OT COCTOSHHUSA PACTUTEJIbHOCTH,
COMKHYTOCTHU JPEBECHOTO II0JIOTa, CTPYKTYPHI APEBOCTOsA. [{peBecHbIH
ApyC XBOUWHBIX (PUTOIEHO30B CEBEPHOM TaWru o0JamaeT MeHbIIIei
CIIOCOOHOCTBIO IOTJIOIEeHUA cosiHeuHou sHepruu (12-70% ) mo cpas-
HEHUIO C XBOMHBIMU APEBOCTOAMU cpenHeit Taiiru (72-84% ). Ilpuuem
9TU pas3januusAa Hambojee UEeTKO BBIPAKEHBI B YCJIOBUAX Maa0006Jiau-
HOIi TIOTOMBI IPU OOJBINMUX BBICOTAX COJIHIIA.

M HTEHCUBHOCTD OMOJIOTUUECKOTO KPYTOBOPOTA BEIIECTBA OTPAKA-
€T CKOPOCTh HAKOILJIEHUS XUMHUUYECKUX JJIEMEHTOB B JIECHOM OMOTeo-
menose. OHA ompenesieTcs KOJUUYECTBOM 3JIEMEHTOB B I'OJOBOM IIPH-
pocTe puToMacchl. ITOT IIOKA3aTe/b IO3BOJIAET OIEHUTH BEIIeCTBEH-
HO-9HEpPTreTUUYeCKUi MOTeHIINAJ JIECHBIX 9KocucTeM. TaK, B TOTUYHOMN
MPOAYKIINY XBOWHBIX (DUTOLEHO30B Hakamiupaercsa 2.1-10.5 v ra™
opraEmueckoro semectBa, miau 1.1-4.9 tC ra™!. Ha ¢opmuposanue
npupocTa (puToMacchl 13 MOUYBLI eIbHNKOB BhiHOCcUTCS 120-186, a us
IIOYBLI COCHAKOB — 117-156 Kr ra! azora 1 30JbHBLIX 3JIEMEHTOB. O)-
GeKTUBHOCTh UCIIOJH30BAHUSA COJHEUYHOHN paguanuu, ee (POTOCUHTE-
TuuecKu akTuBHOU dacTu (PAP) B IpOAYKIIMOHHOM IIPOIlECCE HEBBI-
cokas. Koapdumnuent yrunusamnuu PAP Ha TEKYyIIyi0 ITPOLYKIIUIO
IPEBOCTOEB CeBEepHOI Taiirm He mpeswimaer 1.2, cpexmein — 1.6%.
IIpocne:xxuBaerca tenaennusa KIII ncnonr3oBanua @AP ¢ yBeauue-
HUeM TPOMHOCTH U BOJHOTO PeKUMa IIOUB.
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Konebanus s3HaueHUil €:KeroJHO BO3BPAIlla€MbIX OPraHUUECKUX
BEIIeCTB C OIlaJJOM PACTEHUU II0 IOA30HAM TaWru 3HAUUTEJbHBI. Ko-
JUYEeCTBO MHUHEPAJbHBIX JEMEHTOB, MOCTYIIAIOINX B IOYBY C OIIa-
IOM M5 XBOMHBIX (PUTOIIEHO30B B 3aBUCHUMOCTU OT WX THUIA, COCTAB-
asetr or 60 mo 130 xr ra’!. B HauboAbIINX KOJMUYECTBAX B IIOYBY C
OITaJJOM BO3BpAIllaeTCsA Macca 3JE€MEHTOB ITaCCHBHOIO HAKOILICHWUSI,
HEPEeyTUIN3UPYEeMbIX pacTeHUAMU. [[Jig XBOWHBIX B ycaoBuax Cese-
pa — sto Si, Mg, Mn, Fe.

OrHollleHne 3amaca XUMHUYECKUX 9JIEMEHTOB B JIECHOIT TTOACTUIKE
K UX 3amacy B Macce T'OZ0OBOTO Ollajla IIOKAa3bIBaeT MHTEHCHUBHOCTD Pas-
JIOXKEHUA OoIajla U MJIUTEJLHOCTh COXPAaHEHUS OPTaHWUUYECKOro Belle-
cTBa B moacTuake. IlogcTtuiaouno-omamounblii Koagdumuent (ITOK)
IIO3BOJIAET CYIUTh O CKOPOCTHY PA3JIOKEHUA U MUHePAJIU3aIluu opra-
HUYECKOTO BEIleCTBa, 3TOT KOI(MGHUIIUEHT B eJIbHUKAX U3MEHSIETCA OT
12 no 40, B cocasikax — ot 10 mo 27. Boaee Boicokue 3Hauenuss IIOK
XapaKTepPHBI IJA YCJOBUHN CEeBEPHOI TAWI'mW, I'Jle IPOIECCHI PA3JIOKe-
HUS ¥ MUHepaJu3alny KpaliHe 3aMeIJeHHBI, UTO 00BACHAETCS KaK
HEeJOCTaTKOM TeIlIa, TAK U IIOBBIIIIEHHON BJIAMKHOCTBIO ITOUB. Bo Bcex
CpPaBHMBAaeMBbIX HAMHU XBOWHBIX COOOIIlECTBaX pPacxXomHAsl CTAThbsS OMO-
JIOTUYECKON MUTPAIu XUMHUUYECKUX 3JIeMEHTOB, CBA3AaHHAA C BeJU-
YUHOMN eKeTroJHOTO IpuUpocTa (YPUTOMACCHI, IIOUTH BCETJa IIPeBaInpy-
eT HaJ IPUXOIHOIi, 00YCJIOBIEHHOI BO3BpAIlleHNEM XUMUYECKUX dJIe-
MEHTOB C OIIaJI0M.

ITosmHOE OoTTaMBaHME MOYB B CPEIHETACIKHBIX COCHAKAX U €JIbHU-
KaxX IIPOMCXOJUT B TeUeHHe Masi, B CeBEePHOI Taiire — mioHA. B ropu-
3oHTe MouBhI 0-20 cm GiarompuATHASA TeMIepaTypa IJs Hadyaja po-
CTa KOPHEHW NpeBEeCHBIX PACTEHWI HACTyIIaeT B CpeJIHEN Taiire B KOH-
e Mas—HavaJie WIOHfA, ITporpeBaHue MOUYBLI JO0 aKTUBHBLIX TeMIlepa-
TYyp HaOJIOJaeTcsa yepes IOJITOPLI-IBe Heneau. B ceBepHOIT Tailire Ta-
KHe yCcJOBUSA HacTymaioT ¢ 3amosganueM Ha 20-30 mHeii.

B cocHsakax cpemHell Talirm MHTEHCUBHBIN POCT KOpPHEIl B BepX-
Helr 20-caHTUMETPOBOM TOJIIlE ITOUBBLI COCTaBJAeT 2-3 MeC., B MUHE-
paabHOM cioe — 1.5-2.5, B ceBepHoii Tatire 40-65 u g0 55 mHeii co-
OTBEeTCTBEeHHO. [1030/IMCThIe TTOUBBI CPEIHETAEIKHBIX €JILHUKOB Uep-
HUYHBIX YIEePKUBAIOT 3allachl TeIlJla aKTUBHBIX TeMIIEPaTyp B BepX-
HeM cJioe mouBwl (0-30 cm) mo 2-2.5 mec. BoJsiee rryboKue Topu30H-
Tl — MeHee 1 mec.

B en0BBIX M COCHOBBIX COOOIIlECTBAX TAWUIU TEIJIOBBIE PECYPCHI
TMOYBBI 00€CIIeUMBAIOT BO3MOXKHOCTH AKTHUBHOI KU3HEAEeATEJIHHOCTU
KOpHell IpeBeCHBIX IIOPOJ B CeBepPHOU Taiire B IIOUBEHHOI TOJIIIlE CO-
cusaka 0-40(60) cm, expauka — 0-10(30), B cpenueii Taiire — go 80 u
60 cM ryIyOMHBI COOTBETCTBEHHO. TaKue BO3MOMKHOCTH B JOCTATOUHOMN
Mepe obecIeunBalOT OTHOCHUTEJIHBHO HEOOJIBIINYI0 MTPOAYKTUBHOCTD,
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HO yCTOHMYMBOE caMOperyJupylee pasBuTee ux B ycaoBusx Cese-
pa, 4To O0BACHsSETCSA afalTUBHBIMU ocobeHHOcTAMU Picea obovata
u Pinus sylvestris kax saqu(pUKaTOPOB U OCHOBHBIX TpaHchOpMAaTo-
POB 9KOJIOTUYECKUX YCJIOBUM TaeKHBIX OMOTEOIIeHO30B €BPOMEeCKO-
ro Cesepa.

B XBOIMHBIX 5KOCHCTEMAaX TAeKHOM 30HBI B OOMEHHBIX IIPOIleccax
3HAUYUTEJbHA POJIb MOPTMAaCChl, 0COOEHHO HAKOILJIEHHOH B OPraHOTeH-
HOM ropusoHnte. Tak, B 60jiee MPOU3BOJUTEIbHBIX COCHAKAX UEPHUU-
HBIX 3alac OpPraHNUYeCcKOro BeIleCTBa B JIECHOI ITOJCTHUJIKE COCTABJIA-
er 20-24%, a B eIbHUKAX YePHUUYHBIX — 17-34% oT 00IIeil macchl
pacreHuii. B XBOWHBIX (pHTOIIEHO3aX AOJTOMOIIHON TI'PYHOBLI THUIIOB
B moicTuiKe cocpemorouerHo 50-64% or obureir (puTomMacchl pacre-
Huii. B charHoBBIX THUIIAX Jieca 3amachl MOACTUJIOK 3HAUUTEJIbHO IIpe-
BBIIIAIOT 3amachkl (pUTOMAcCChl. B OpraHOreHHBIX T'OPU30HTAX JIECHBIX
TMOACTUIIOK XBOMHBIX COOOINECTB aKKYMYJIUPYIOTCA MOBOJBHO 00JIb-
IIFe 3amachkl a30Ta W 30JbHBIX siaemeHToB (0.6-0.8 T ra!), a Tax-
sxe smeprum (0.5-1.5-10° xIl»x ra'). CiremoBaTebHO, OHU SBJISIOT-
Csl BAKHEUININM IMHUIIEBbIM ¥ 9HEPreTUUYECKUM HCTOUHUKOM KaK IJIs
BBICIIINX PACTeHUIl, TaK U OJA MUKPOOPraHM3MOB, IOYBEHHBIX JKIU-
BOTHBIX.

K XAPAKTEPUCTUKE NETHEWU OUHAMUKA
TEMMEPATYPbI NOACTUNOK B TOPAX XMBUHCKOIO MACCUBA
(MYPMAHCKAS! OBJIACTDb)

WU.B. 3eHkoBa
MHcTuTyT npobnem npombiwwneHHon akonorumn Ceepa Konbckoro HL, PAH,
r. AnaTtuTel

ITpoananusupoBaHbl JaHHBIE IO JeTHel JUHAMIUKe CPpeSHeCcyTOU-
HOIl TeMIepaTyphbl IIOACTUJIOK T'cc, IOJIydeHHBIE C IIOMOIIBIO aBTO-
MaTu4uecKux TepmMoxpoHoB TPB-2 Ha ckjoHax Tpex rop XuUOMHCKO-
ro maccuBa: Pucuopp (ceBepHasa uacTs maccuBa, 6749’ N, 33°40" E),
IOxcmopp (uenTpanbHad yactsb, 67°39' N, 33°46’ E) u Cyoxaaiis (1oro-
BOCTOYHAA 4YacTh, 67°39' N, 34’10’ E). TepMOXpOHEI, 3aIpOrPaMMHu-
poBaHHBIE Ha M3MepeHUe TeMIepaTyphl Kakable 2 U, ObLIN 3aJI0MKe-
HBI Ha TJIYOUHY 5 CM B IOJACTUJIKY IIOSICOB €JI0BOTO penkoJiecha (P-e),
0epe30BOTO KpuBoJiecha (0K) u ropHO¥ TyHADPHI (rT) Ha cKJoHe C-C3
SKCIIO3UIINYU Topbl Prucuopp; 6epesoBoro kpusoJjechs (FO-6k), ropHoit
(’'T) 1 BBICOKOTOPHOUN TYHAPHI (BT) Ha cKJoHe IO sKCIO3UIIUU TOPBI
IOxcmopp; exoBoro peakosechsa (C-e), 6epe3oBOTo KPUBOJIEChA U TOP-
HOI TyHApPHI Ha cKJoHe 3-C3 skxcmosuriuu ropel Cyosaiis. Ilepuon us-
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MepeHUl 0XBATUJ BererannoHHbIN ce30H 2014 r. ¢ cepequHBI-KOHIIA
UIOHS [0 KOHIIA CEHTS0pA.

YcraHoBeH XOn JieTHEH AWHAMUKU TeMIOepaTypbl, OOIIWil s
pasubIxX Top. B miome T'cc Haxommaach B AuamasoHe «3(h(GeKTUBHBIX »
remmeparyp +5-10 °C. Yeroitunssiii mepexon Teci +10 °C 6oL 3apuK-
CHUPOBAH B MOJACTHUJIKAX OOJBIIMHCTBA BBICOTHBIX IIOSICOB CO BTOPOIX
HemeJ W U0 U coxpaHsaucsa okogo 50 cyr. — go 20-22/VIII. ITocue
10/IX Tcc mopcTuiok He nmomHumaiach Beime +10 °C, a mocie 20/
IX — He mpeswIicmia moporosoe sHadenue +5 “C. Becws mepmoj mccie-
IOBaHUS C CepeInHbl MIOHSA A0 KOHIIA CeHTA0psa Tcc MOACTUIIOK OCTa-
Basjack mojyoxkurenbHoii. Cymma Tee >0 °C 3a mamnboJiee TeILIblil Me-
CsIl BEreTal[MOHHOI'0 Ce30Ha — MIOJb (ncym = 31), cocraBusia B pas-
HBEIX noAcax 180-560 °C, npu sToM KpaliHue 3HaUeHUs 3a()UKCUPOBAa-
HBI B IOACTUJIKAX TYHAPOBBIX MOACOB pasHbIX rop (puc. 1). Cpenusas
3a u0Hb T'cc paBHAIACH B GOJBIIMHCTBE mosaAcoB +10-12 °C (puc. 2).
B aBrycre cremeHb IporpeBa MOACTUIOK Ha CKJIOHAX PA3HBIX T'OP ObI-
Ja 0ojiee BHIDOBHEHHOM, CyMMa ITOJOMKUTEJIbHBIX TEMIIEPATyp 3a Me-
carn, cocrasuiaa 340-450 °C.

Ha nporsaskenun Bcero jeTHero cesoHa Hanbojee «XOJOTHBIM» U
KOHTPACTHBIM II0 TEMIEPATYPHOMY PEKUMY OBbLI ITOUYBEHHBINM IOKPOB
Ha ckJyoue C skcmosuiiuu ropbl Pucuopp (255-430 m Hanm yp.m.).
HawubGosee TenaniMu OBIIM MOACTUIKKU 6epe30BOT0 KPUBOJECHA Pas-
HoTpaBHOro (340 M) U TYHAPHI MOXOBO-KycTapHUYKOBOH (390 M) Ha
ckJyoue 3-C3 sxcmosunuu ropsl CyosaiiB. [JocToBepHOe BIAUSHUE BbI-
COTHOII ITOSICHOCTHY Ha JIETHIOIO AWHAMHUKY W BeJuuuHy T'cc yCTaHOB-
JIeHO IJiA cKJIoHOB rop Pucuopp u Cyonaiie. B mepBoMm caydae Ha

ceBepHas rm430 m
yacTb X1bWuH; 6k 270 m
C-C3 3KCMo3uuums P-e 255 u =

LeHTpanbHada BT 730 M =
yacTb; T 645 m
10-10B BKCMO3NLMS  HO-6K 460 M —

Dasryct
BEuionb

I0ro-BOCTOMHAS T 390 m
4yacTb; 6k 340 ™ |
3-C3 9Kcnosnuusa C-e270m °c

0 80 160 240 320 400 480 560

Puc. 1. Cymma NonoxutenbHbIX CPEeAHECYTOYHbIX TemnepaTyp B MOACTUMKaX
BbICOTHbIX nosicoB rop Pucyopp (P), FOkcnopp (KO) n Cyonawe (C) 3a Hanbonee Ten-
nble MecsiLbl BeretaumoHHOro cesoHa. Ob6o3Ha4eH1s NosiCOB CM. B TEKCTE.
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Puc. 2. BennunHa cpegHecyTOYHOM TeMnepaTtypbl NOACTUIOK B BbICOTHbLIX MOS-
cax rop Pucyopp (P), FOkcnopp (FO) n Cyonamns (C).

MIPOTSAKEHUN BeTreTaIMOHHOTO Ce30Ha IOJACTHUJIKA €eJ0BO-0epe3oBOTO
Jieca ObLIa JOCTOBEPHO TeIljiee, UeM B IT0ACaX 6epe30BOr0 KPUBOJIECH
u ropHOHU TyHAPSHI (Ha 1.9-3.1 °C), BO BTOPOM — MOXOBO-KYCTAPHUUKO-
BBLIII IIOKPOB I'OPHOM TYHIAPEI Iporpesajica Ha 7-9 °C BpIlle IIo cpas-
HEHUIO C MOACTUJKAMU eJbHUKA U 0epe30BOro KPUBOJIEChA KycTpa-
HUYKOBO-PAa3HOTPABHBIX. [IOACTUIKYN TYHIPOBOTO IIOSCA BCEX T'OP OT-
JuYaInch HauboJblllell BapuabeabHOCThIO T'cc Ha MPOTSAKEHUU Bere-
TAIIOHHOTO CEe30HA.

UccnenoBanus moaaep:kaubl rpauToMm PODPU Ne 12-04-01538-a (2012-
2014 rr.).

NOTOKMW YIMEPOOA C HAMOYBEHHOIO MOKPOBA
B 9KOCUCTEMAX ONUIrOTPO®HOIO 3ABONAYMBAHUA
B HO)KHOW TAWUTE EBPOMNMEWUCKOWN YACTU PO

A.I. UeaHoB" 2, B.K. ABunos', 10.A. Kyp6aTosa'
" MiHcTutyT npobnem akonorum v asontoumn um. A.H. Cesepuosa PAH, r. Mockea
2Poccuinckuin arpapHblii yHuBepeuteT PFAY-MCXA nm. K.A. TummpsiseBa, r. Mockea

CoBpeMeHHBIE KJINMATUUYECKUe M3MEHEHUs U Mephl [0 UX IIpe-
AOTBPAIllEHUI0 1 CMATYEHUIO HOCJIe;[CTBHﬁ BBI3BaJIN B IIOCJIEOHME I'O-
AbI BCIIJIECK 9KCIIEPHMEHTAJIbBHBIX PICCJIeI[OBaHHﬁ, HaIIpaBJIEHHBIX Ha
OIeHKY (haKTOPOB BHEIITHEHN Cpelbl, OTBETCTBEHHBIX 3a TPOCTPAHCT-
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BEHHO-BPEMEHHYIO IUHAMUKY IIOTOKOB OJHOI'O M3 OCHOBHBLIX HapPHU-
KOBBIX ra3oB — QuOKcupga yriepoxa. Ha reppuropuu IleHTpanbHO-
JlecHOTO TOCYZapCTBEHHOTO IIPUPOAHOTO O0MOCGEpPHOro 3almoBEeIHUKA
(TBepckas obsacth, HenumoBckuit paiion) ¢ 1998 r. mpoBogsaTca KoM-
ILJIEKCHBIE DKOJIOTO-KJINMaTHUUecKue mucciaenosanud [1-3], KoTopsie B
[OCJIeIHYE TObl BKJIIOUAIOT PEKUMHBIE IIePUOANUYeCKre HAaOII0 eH s
3a smmuccuen, noryomenuem u 6anancom CO, MexIy HATOUBEHHBIM
MMOKPOBOM 1 aTMocdepoil Ha OCHOBe YHUMDUIIMPOBAHHON METOIUKH.
B KauecTBe OCHOBHBIX 00beKTOB HabaofeHus B 2013, 2014 rr. BwI-
OpaHbI BEPXOBOU GOJIOTHBIN MaccuB U C(h)aTHOBO-UYEPHUUHBIN €JLHUK.

Bousorabiii maccus (mwaomans 4.2 KM?) OTHOCHUTCA K TAJBIM C Ce-
B0HHBIM IIPOMEP3AaHUEM BBINYKJIBIM OJUTOTPOMPHBIM KOMILIEKCHBIM
IpPSAO0BO-MOUaKMHHBIM OosoraM. Cpenusasa raybmua Topda — 3.9 M.
CocTaB 00JIOTHBIX (hopMaluii XapaKTepu3yeTcs 3HAUUTEJTbHON Heo.I-
HOPOAHOCTHI0. MoszamKka MUKPOJAHAIIA(MTOB OTJINUAETCS IIECTPOTOI.
HawubGoablliee pacmpocTpaHeHMre uMeeT C(arHoBO-IIYINMUIEBBIA THII
MUKpoJaHamagpra.

EabHuK charHoBO-4epPHUYHBLIN SBJISETCA MHTPA3OHAJIBHBIM CO-
0011IeCTBOM, TUIIMYHBIM AJA I0KHOU Tairu. [IpeBocToil elbHUKA Ha
86% cocrout us esu (Picea abies (L.) Karst), ua 14% — 6epessl (Betu-
la pubescens) ¢ He6GoJbIION TpuMechio cocHbI (Pinus sylvestris L.).
HamouBeHHBIN TOKPOB mpexacrtaBieH Vaccinium myrtillus m Mmxamu
(Sphagnum girgensohnii, S. magellanicum). [Iia eIbHUKa XapaKTe-
PeH BBICOKHUI YPOBEHb I'PYHTOBBIX BOA. I10UBBI TOPMAHUCTO-IOA30IH-
CTBIE TJIeeBaThie C OOJIBIIINM 3aIIaCOM OPraHWYeCKOro BeIecTBa B pas-
HBIX CTAAUAX Pa3I0KeHUS.

Metoanka m3aMepeHUH IMOTOKOB OCHOBaHa Ha MOAUMDUKAIINU Me-
Toa 3aKpPHITHIX Kamep. Kamepa mpencrasisana coboii MUIUHAD AUa-
merpoM 20 u BBICOTOI 16 cM, KOTOPBIA KPEIMJCS HA OCHOBAHIE Ta-
KOTO ’Ke auamMeTpa, BpesaHHOro B mouBy. OCHOBaHWS yCcTaHaBJIMBAa-
JIUCH IIepe] IePBhIM M3MepeHueM U He IlepeMeIajnch J0 KOHIa ce-
30Ha. VlaMepeHne KOHIIEHTPAIIMY rasa BHYTPU KaMepPhbl OCYIIECTBJIs-
Jock mH(ppakpacHbeiM razoananauzatTopom Li-820 (Li-Cor Inc., USA).
JaHHBIE PETUCTPUPOBAINCEH C YACTOTOM OJUH Pa3 B CEKYHIY, KaKI0e
usMepeHune IJINJI0Ch B cpegHeM 3-3.5 muu. OQHOBPEMEHHO C IIOTOKA-
vu CO, maMepANnCh TeMIepaTypa MOYBHI Ha Tuyoune 5-10 cm, TeMm-
mepatrypa M BJIQXKHOCTB BO3[yXa, HNPUXOAAIIAA (POTOCUHTETHUUECKU
aKTUBHAs paguanus U ypPOBEHb TIPYHTOBBIX BOA. V3MeHeHHE KOH-
nenTpanuu CO, B KaMepe allIPOKCHMHUPOBAJIOCH SKCIIOHEHIINATbHON
dyurmueii. B 2013 r. uconosab3oBasiach HeIpo3pauHasa KaMepa TOJb-
KO [OJd m3MepeHus AbIXxaHusa sKocucreMbl, B 2014 r. oHa ObLia 3a-
MeHeHa Ha MIPO3PAYHYIO0 CO CheMHBLIM CBETOHEIPOHUIIAEMBIM UeXJIOM
IJis U3MepeHUs AbIXaHUS M HeTTO-9KOCHUCTEeMHOro ooMeHa (OasaHca)
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yraekucsoro rasa. O6imas mepBUYHAS MPOAYKIIMS PACCUUTHLIBAIACH
KaK pasHHUIa MeXxJy Aeixanuem u O6anancom CO,. Habmiomenus Gbi-
JIV TIPOBEIEeHbI B JIETHE-0OCeHHUIT IePUO C IePUOSUUYHOCTHIO ONUH Pa3
B IATh-CeMb JHEM.

PesyabraThl HaOMIOMeHUTT TOKA3aJIM, UYTO B IOJKHO-TACMKHBIX 9KO-
cucTeMax PasJIUYHON CTeleHU OJUrOTPO(GHOrOo 3a00IaUNBAHUS BJIH-
sSiHMEe OCHOBHBIX THIPOMETEOPOJIOTUUECKUX [apaMeTpPOB Ha IMOTOKU
CO, pasnuuno. Ha MmukposanamadTax ¢ HanbONbIINM yBIAXKHEHAEM
(MoUaKMHBI) YPOBEHb I'PYHTOBBIX BOJ OKas3bIBaeT HAMOOJILIIIee BIIMA-
HUe Ha Ce30HHYIO0 TUHAMHUKY ITOTOKOB. B YCIOBUSX MEHBIIIETO YBJIAMK-
HEHUS MTOYBBI, C OTHOCUTEJbHO ITOCTOSHHBIM YPOBHEM I'DYHTOBBIX BOJ,
(rpAnbI, PAMBI, €IbHUK C(HAarHOBO-UYePHUYHBIN) U3MEHUUBOCTH IIOTO-
koB CO, 3aBUCHUT OT TeMIlepaTyphI IIOYBLL U BO3AyXa.

B mestom, mousa (Topd) ¢ HarmouBeHHOIT (00J0THOM) PACTUTEIBHO-
CTHIO Ha BEPXOBOM 0OJIOTHOM MacCCHBe SBJISIETCSI CTOKOM YyIJIepona, a
B eJbHUKE c(hparHOBO-UePHUYHOM — UCTOUHUKOM. OmHaKOo ciaemayeT OT-
METUTH, YTO HAIIOUBEHHBIA MOKPOB ABJIAETCSA TOJBKO YaCThIO JIECHOTO
¢uTOIeHO3a, U IIPU aHAJN3€e BCEl 9KOCHUCTEMbI B I[eJIOM OaJIaHC yTJie-
pojlia B OTJeJIbHbIe IIePUOALI MOKET OBbITh KaK IMOJOMKUTEIbHBIM, TaK
U OTPUIIATETHHBIM.

Pa6ora BrimosiHeHa pu (huHAHCOBOI moaaep:kke PODU, npoext Ne 14-
05-797.
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KPYroBOPOT YITIEPOOA U COBPEMEHHOE 3ABONAYUBAHUE
HA BACIOFAHCKOM BOJOTE

.. UHuweBa, E.B. MNopoxuHa
ToMckuii rocyaapCTBEHHbIN Nefarorniyecknii yHUBepeuTerT, r. Tomck

Bacrorauckoe 6osoTo (BB) — camoe orpomHOoe 60JIOTO B MUpe C
miaomaneio 52 694.37 km? . Ono 3axBaTmio O0bL-VIPTHIMICKUI BOLO-
paszenl M pacKuHyJOCh Mexay 55°40'—58°60" c.m. m 75°30'-83°30’
B.J. C IPOTAMKEHHOCTHIO C 3amaja Ha BOCTOK 573 KM, c ceBepa Ha
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for — okosio 320 Km. IlompoGHas mH(popmamnus o BB mpuBenena B
[6]. Pacuers! 3amacoB Topda u o6IIero yriaepoga Ha BB BBITIOTHEHBI
10 pasBeJaHHBIM M HMPOTHO3HBIM 3amacaM Topda ¢ yueToM 00beMHOM
MaccChl ¥ COJePsKaHusA yriaepona mo 3 ThiC. 00pas3IoB 3amagHOCUOUD-
cKux TOp(OB BCeX TUIIOB 3aJyiexu [2, 3].

Iess maHHOTO COOOINIEHUA — OIIpPeesIeHre COBPEMEHHBIX CKOPO-
cTell aKKyMyJANuM yriepona Ha Bacroramckom Oosore. B xauectse
MOJIEJIbHOTO O0'BbeKTa [Jis HCCJAeNOBAaHWI Oblla NMPUHATA KaTeHa Ha
Tepputopuu BB, oxBaThIBaioniasa TUOUYHYIO OIS TEPPUTOPUU TIOCJIE-
IOBaTEeJbHO COMPSKEHHBIX JIAHAITA(GTOB IO HAIIPABJIEHUIO K OKpaii-
Ke 0oJjioTa: TpPAH3UTHAS YACTh KATE€HBI, II. D, TPAH3UTHAA YaCTh Ka-
TEeHBI C HU3KOUW COCHOIi, I. 3, TPAHCAKKYMYJATHUBHAS YacTb KaTeHbI
C BBICOKOI cocHoi1, . 2. IIpupocT Top(a 3a mepmon rojoiieHa IIPo-
BeJleH IO pesyJbTaTaM aOCOIIOTHBIX HATUPOBOK HUMKHUX W BEPXHUX
TPaHuI] cJI0eB TOPMAHBIX 3ajiekeii. B ciyuae oTcyTcTBUsA abCOJIOT-
HBIX JATHPOBOK BO3PACT CJIOEB OMPEAEJISAJCA II0 pe3yJbTaTaM IIaju-
HOJIOTUYECKOTO aHAJIM3a.

CxopocTh HakoILIeHus Topda B BB B panHeMm roJjoriese ObL1a pas-
Ha 0.5 mM/ron; cpegaem — 0.4-0.7, mosgaem — 0.88 mm/roz [4, 5].
Kak obGcrosAT mesa ¢ mpoileccoM 3abosiaumBanus Ha BB B HacTosAlee
BpeMaA? PaccMoTpuM pe3yabTaThl OIpeaeeHns COBPEMEeHHO CKOpo-
CTH aKKyMmyJadanuu yriepoza ma BB 06anamcoBsiM Meromom. B BI'L]
KaTeHbI B pPasHbIe II0 KJIMMATHUYECKHM ycaoBuaM roabl NPP msme-
Haerca B mpegenax or 206 mo 337 r mrom !, a ero pacipezeieHue
mo BI'T] xateHbI OT 1. 5 M0 OKpailKu 60JIOTA BBITJIAAUT CJIETYIOITIM
obpasom: 1m. 5 — 240, m. 3 — 284, . 2 — 258 r m%rox!. OcHOBHOIX
BrJax B ANP B . 2 u 1. 3 BHOcAT KycTapHUuKu (42-55% ) u mox (17-
48), moas TpaB cocraBiaseT 0-9% . B oTKpBITON TONM OCHOBHAS YaCTh
ANP npexcrasiena mxamu (21-64%) u tpaBamu (28-41), mouis Ky-
CTAPHUYKOB 3HAUNTEJBHO CHUKaeTcsa u cocrasaser 8-38% . Hanboib-
muit cymmapubri morok CO, ormeuaercs B m. 2 (90 r C m*rox '), mu-
HUMAJIbHBIH — 1. 5 (48). Bosablnasa yacTh moTeph yriepojaa 00yCJIOB-
JIeHa sMHccHed auokcuza yriaepoga (B cpeguem 69 r C m%rog !, muim
55.2% ot NPP) u merana, I0JiI KOTOPOro 3HAUNTEILHO MeHbIie (0.3-
6.5 r C m2rog !, miu 2.7% NPP).

Brraoc yriepoma ¢ GOJIOTHBIMU BOJAaMU B BUIEe I'YMUHOBBLIX Be-
mectB (290 kr/(xkm? B rog) mocturaeT B oTAebHbIe mepuogsl 98% oT
001I1eT0 BBIHOCA YTIJIepoJa GOJIOTHBIM CTOKOM, IIPU 3TOM HaWOOJIbIIAS
IOJIA TMPUHAIJIEKUT yriepony (PpyiapBoBbIX KucJjor (5790 kr/(km? B
rox). ITorepsa yriepona ¢ 6OJIOTHBIMU BOJAaMU, OIpenesieHHAd dKCIIe-
puMeHTaJbHO, cocTraBiasier 5.5% NPP mpu cpemumem 3HaueHHM BbI-
Hoca 6900 kr/km? B rog. Ha OCHOBAHUM IOJYUYEHHBIX PE3yJIbTATOB
MOYKHO CIeJIaTh BBIBOJ O IIPEeolJIaflaHuy aKKYMYJIAIUN yrjiepoga B
ropdanoi sanexu (55 r C m2rogt).
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Hamu pannue ucciaemoBanus [4] ma BB mokasanu, 4To Makcu-
MaJbHas BeJIUYUHA JUHEHHON CKOPOCTU TOP(OHAKOIJIEHUSA B T'OJIO-
meHe cocrasiser 1.1 MM rog !, 4To 00yCIOBJIEHO 3HAUNTEILHON GMO-
Jormdyeckoil mpoayKTuBHOCTHIO BI'I] secHOTrO, ApeBEeCHO-TPaBAHO-MO-
xoBoro TunoB. [locaenyrorire paboThl TOKAa3aJ BEPTUKAJIBHBIN ITPU-
poct Topa Ha BB B Bermumnuax 0.74-0.80 mm rox ! [1].

Taxum ob6pasom, B OopeanbHbIH mepuof (9-8 Thic. JeT Hasan:) B
YCJIOBUAX IIOCTEIEHHOrO IIOTEIJIeHUsA KJauMara Ha tepputopuu BB
YCTAHOBJICH MUK aKKyMyasanuu yriepoga — 70 r C m2rog ! mpu Besu-
unHe mpupocTa 1.79 mm rox!. B Hacrosiimee BpeMsa MOKHO KOHCTA-
THPOBaTh, uTO HA BB mpeobiiamaeT akKyMyadanusa yriaepoga B TOPQs-
HOM 3aJiesKW 1, COOTBETCTBEHHO, TOp(ooOpasoBaHrie B COBPEMEHHBIN
IIepuo i IPOrPeccCupyeT, HO aKTUBHOCTb €ro MPOTeKAHUS XapaKTepu-
3yeTcs 3aMeIJIEHHBIM TE€MIIOM.
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KPYTOBOPOT A30TA U 30J1bHbIX 3JIEMEHTOB
HA BbIPYBKE CPEAHETAEXHbIX ENTbHUKOB

H.B. lluxaHoga', K.C. Bo6koBa?
" CbIKTbIBKAPCKUIA FOCYAapCTBEHHbIN YHUBEpPcUTET UM. 1. CopokuHa, I. CbiKTbIBKap
2WHeTuTyT Bronorum Komm HL YpO PAH, r. CoeikTbiBKap

Ha rteppuropun Pecnyb6iuku KoMy coxpaHHINCH 3HAUYUTEJb-
HbIe ILIONAAU CIIEJBIX U IIEePEeCTONHBIX eJbHUKOB. VX paccmaTpuBa-
IOT KaK I'JIaBHBIA MCTOYHHUK Pa3BUTHUSA JIECO3aTOTOBOK. B ¢BA3U ¢ IIPO-
MBIIIJIEHHBIMU PYyOKaMU IPOUCXONAT CYIIIeCTBEHHBIE M3MEHEHUS B
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cocTaBe, CTPYKTYpPe U MPOAYKTUBHOCTU €J0BBIX coo01iecTB [3]. Kpy-
TOBOPOT 3JIEMEHTOB MUHEPAJIbHOI'0 IUTAHUS B CHUCTEME IT0UBa—(UTO-
IIeHO3 Ha BBIPYOKAaX €JIOBBIX COODOII[ECTB pPacCMaTPUBAETCA B YCJIOBU-
ax Bousorogackoii obmactu A.JI. IlapmesaukoBsiM [4], B Kapenuu —
H.1. Kasumupobsim, P.M. Mopososoii, B.K. Kymnukosoii [1]. Ha
TEPPUTOPUU PECIYOJIUKN OMOJOTMUYECKHI KPYTOBOPOT a30Ta M 30Jb-
HBIX BJIEMEHTOB B CUCTeMe II0YBa—(UTOIEHO3 Ha BBIPYOKAX eJbHU-
KOB He M3yYeH.

UccnenoBanmsa IpoBOAUIU B IOJ30HE cpefHell Taliru Ha Teppu-
ropun Pecrybiuku Komu (62°01' c.mr., 52°28' B.x.). B 1978 r. co-
TPYOZHUKAMU OTJeja JecoOumoJiornueckux mpodsem CeBepa mon py-
koBogacTBOoM K.C. BoOKOBOII OBIIN 3aJI0KE€HBI IIOCTOSHHBIE IIPOOHBIE
ILIOIAAN B €JIbHUKAX UEePHUUYHOM BJIAKHOM U JOJTOMOIIHO-CGHAarHo-
BoM [2]. B 2006 r. B 9TUX eJbHUKAX B 3UMHUN IEPUOJ IIPOU3BEJE-
Ha CILJIONITHOJIECOCEUHAs PYOKa ¢ XJBICTOBOI TPEJIEBKON APEBECUHEI.

B esrbHUKE YepHUYHOM BJIAJKHOM IIPU CILJIOIITHOJIECOCEYHOM PyOKe
KOJIMYECTBO PACTYIIIUX NepPeBbeB, OCTABJIEHHBIX B HeIopyOe W ceMeH-
HuKax, cocrasiaser 400, cyxocroinsix — 30 sK3. ra'. 3amacel (PUTO-
MAacChl PACTYIUX JepeBbeB paBHBI 32.62, cyxocToiinbix — 0.21 T ra!.
Macca opraHMYeCcKOT'0 BeI[eCTBAa B PACTYIIUX OpraHaxX [AepPeBbEeB ca-
MoceBa u mogpocta (8.3 Teic. k3. ra') pasna 2.08 T ra!. Pacrenusa
HAIIOUBEHHOTO MTOKPOBa aKKyMYJIUPYIOT 8.79, a TopyOOUHBIe OCTaTKU
(BepuiuH u 0010MKOB) — 10.64 T ra™l.

B esnbHUKE JOJITOMOIIIHO-C(DAarHOBOM IIPU PYyOKe OCTaBJIEHBI TOHKO-
MepHBIE IepeBbA U CeMEeHHUKHU B KoyimuecTBe 588, cyxocToiinbie — 212
aK3. ra . Macca pacTtymux qepeBbeB cocrasiseT 44.7, CyXOCTONHBIX —
4.25 v ra”'. [lepeBbsa camoceBa u mozapocta (6.8 Teic. 5K3. ra') hopMu-
pyrot maccy 1.87 T ra’'. Macca pacTeHHII HAIIOUBEHHOI'O IIOKPOBA —
9.65, mopy6ouHbIX ocraTkoB — 14.16 T ra’!. B mesom, Ha BEIpYOKe
€JIbHUKOB MAacca OPraHnudYecKoro BeIecTBa PACTeHU U KPYIHBIX Ape-
BECHBIX OCTAaTKOB OlleHeHa B 66.1-85.9 T ral.

B pacreHusax Ha BHIpYOKe eJIbHHUKA YEPHUYHOTO BJIAKHOTO, pas-
BUTOTO HA TOPQAHUCTO-TOA30JIUCTO-TJICEBATHIX OUYBAX, aKKYMYJIU-
pyerca 253.7 kr ra’! azora m 412.0 Kr ra' 30JBHBIX 3JIEMEHTOB.
OpranuuecKkoe BeIleCTBO PACTUTENHLHOI0 MPOUCXOMKAEHUI Ha BBIPYO-
Ke eJIbHMKA [TOJI'OMOIIIHO-C(ParHoBOro HA TeX JKe II0YBAX COIEPIKUT
302.5 kr ra!asora u 506.4 Kr ra ! 30JbHBIX 2JIEMEHTOB. DJIEMEHTBI
MUHEePAaJIbHOI'0 MUTAHUA B OPTaHUYECKOM BEII[eCTBE PACTEHUI HaA BHI-
pyOKe eJbHUKA YePHUUHOT'O BJIAYKHOTO PACIIOJIATalOTCA CJIELYIOITUM
oopasom: N > Ca > K > Si > P > Mg > Mn > Al > Fe > Na, Ha BHI-
pyoxe momromoriHo-caraoBoro: N > Ca > K > Si > P > Mg > Al >
Mn > Fe > Na.
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s cospanusa mpoaykiuu puromaccsl (3.9 T ra™') Ha BeIpYOKe
eJbHUKA UePHUYHOTO BJIAXKHOI'O €XKeroiHo BoBjekaercsa 39.1 Kr ra™
azora, 59.3 Kr ra ! 30JIbHBIX 3JI€MEHTOB, HA BHIPYOKE €JIbHUKA JOJI-
TOMOIITHO-C()arHOBOI'0 ¢ 00beMOM IpupocTa (puTomaccsl 4.6 T ra™ —
44.5 u 74.3 Kr ra ' cCOOTBEeTCTBEHHO. Ps/ HAKOIJIEHNA XUMUYECKUX
9JIEMEHTOB B IPOAYKIINN PACTEHUH CJEAYIOIHUI: HA BRIPYOKEe €JIbHU-
Ka yepHnuHOro BiaaxkaHoro: N > K > Ca > Si > P > AI > Mg > Mn >
Fe > Na, monromorrno-caruaosoro: N > K > Ca > Si > Mg > Al >
P > Mn > Fe > Na.

Ha uersrpex-miectTusieTHe BEIPYOKe €IbHUKA YEPHUYHOTO BJIAK-
HOrO B IIOUBY C OIIAAOM IrocTymaeT 3.1, Ha BBEIPYOKe eIbHHKA JOJIIO-
MOIITHO-C()arHOBOro — 3.7 T ra ' OPpraHMYecKoro BelllecTBa. B CTPYK-
TYPHOM COCTaBe oOlajga IIpeobJiaJal0T OCTATKM PACTEHUIl HAIIOUBEH-
HOTO MOKpoBa. KoiuuecTBO a30Ta U 30JbHBIX 3JIEMEHTOB, €KErOofHO
BO3BpAIIlaeMbIX B IIOUBY C OIIal0M, Ha BLIPYOKE eIbHUKA YePHUUHOTO
BJIAXKHOI'O COCTABJAET 77.5 Kr ra !, moaromounrso-cgaraosoro — 89.3.
Psapn pacnpegeneHus X B PaCTUTEIbHBIX OCTATKAX OIafa Ha BBIPYO-
Keé eJbHHKA YePHUYHOTO BJIAYKHOTO — a30THO-KaJNeBO-KPEeMHUEBbIN:
N >K > Si > Ca > Al > P > Mg > Mn > Fe > Na; goaromoriso-cjar-
HOBOT'O — a30THO-KpeMHueBo-KaaueBbiii: N > Si > K > Ca > Al > P >
Mg > Mn > Fe > Na.

3amachl 5JIeMEeHTOB MUHEPAJbHOTO MUTAHUSI B MEPTBOM OpPTaHU-
yeckoM BerecTBe (47.5 T ra™') jecHO MOACTUIKHU HA BHIPYOKE €JIb-
HUKAa YePHUYHOI'0 BJIAMKHOI'O COCTABIAIT 1.5 T ra™!, Ha BRIpyOKE eJib-
HHUKa HoJroMormiHo-carmosoro — 63.9 u 2.3 T ra’!. Pag pacmoioske-
HUSA 9J€MEHTOB MUHEPAJbHOTO NUTAHUSA B OPTAaHOTEHHOM TOPU30HTE
TIOYBHI HCCJIELYEMOM BBIDYOKM OOOMX TUIIOB €JILHUKOB CJIEMYIOIITUIA:
N >Ca>Si>Fe>AIl > K > Mn > Mg > P > Na.
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OB YCTOMYMBOCTU NECHbIX HACAXOEHUN
HA PEKYNbTUBUPYEMBIX 3EMMNSAX

J1.M. KanenbknHa
Hay4yHo-vnccnenoBaTenbCkmin LIEHTp akonoruyeckon 6esonacHocty PAH,
r. CaHkT-lNeTepbypr

OmeHuBast OMBIT PaboT B 00JIaCTH JIECHOW PeKyJIbTHUBAIUU HapPY-
IIIEHHBIX 3eMeJib B PasJWYHBIX peruoHax sa mociexume 30-40 ier,
cJenyeT IPU3HATh, UTO OH He BCera ObLI IOJIOKUTEIHLHBIM.

O0BbeKTaMU UCCJIETOBAHUA ABUIUCH JECHbIE HACAKJEHUA, CO3-
JaHHBbIE Ha HAPYIIIEHHBIX 3eMJIAX B PA3JIUYHBIE TONbl. AHAJIN3 OIIBIT-
HBIX PabOT IIO0 JIECHOUN PEeKYJIbTUBAIIUU 3€MeJIb, IIPOBEJeHHBIN HAMU
Ha HEKOTOPBLIX MECTOPOKAEHUAX, OOCJiefoBaHUE PEeKYJIbTUBUPOBAH-
HBIX 3eMeJib B PAa3/INUHBIX PErdOHaxX M OIeHKAa JUTEPATYyPHBIX JaH-
HBIX TI0 JIECOPA3BENEeHUIO TO3BOJIAIOT OIlEHUTh OTPUIIATEIbHBIE CTOPO-
HBI PaboT IO JIECHOI PEKYJBTUBAIINU C TEM, UYTOOBI M36€KaTh HOIY-
ITeHHBIX OITNOO0K.

Ha KosbcKOM 1m-0Be OIBITHBIE PabOThHI IO JIECHOM PEKyJIbTHBA-
1Y 3eMeJib, aHAJN3 IPUKUBAEMOCTH U COXPAHHOCTU JIECHBIX KYJIb-
TYP, CO3IAHHBIX Ha PasHbIX OTBaJIaX, II0KA3aJ1, YTO OOHUM U3 pPellia-
0IUX (GaKTOPOB YCIENTHOCTH PEKYJIbTUBAIIMOHHBIX PA6OT CTAHOBUT-
¢A IJIOTHOCTHL CyOCTpaTa, XOTA 9TOT IIOKAa3aTesb He pacCMaTPUBAETCA
T'OCTom «Oxpama mpupoabl. 3eman. Kiaccupuraiinsg HAPYIIEHHBIX
3eMeJIb 118 OMOJIOTUUYECKOIl PeKyJIbTUBAIINN» .

B yriemobniBarominx paioHax OOJBIIYI0 SKOJOTUYECKYIO oIlac-
HOCTb IIPEACTABJIAIOT TOPSIINE OTBaJIbl, U3 KOTOPBIX B aTMocdepy
TIONAaJaoT CEePHUCTHIE COeNMHEHUS, OKUCHh YIJepoja, MOJUIIUKINYe-
CKUe apoMaTu4ecKue yIrJIeBOJOPOABI, BKJIIOUas OeH3(a)IupeH U ApY-
THe BeIeCTBa, OCJIOMKHAIOIINE IPOBeJeHNe PEKYJIbTUBAIINOHHBIX Pa-
6or. OrpuraresbHbBIM (GaKTOPOM SABJISETCA HAJIWUYME B CKJIaIUPYye-
MBIX OTBaJIbHBIX IIOPOJAX YTrOJbHBIX BKJIIOUEHUH U IMIUPUTA, KOTOPHIE
BCJIEICTBME OKUCJIEHUS U IOBBIIIEHUSA TEeMIIEPATYPhI CIIOCOOHBI BO3-
ropaTtbcs. [JIyOUMHHBIN pPasorpeB MOPOJ IPUBOAUT K I'mbOeau HacaK-
IeHuil cocHbl, gocturiei 20-25-meTHero Bo3pacra. I[Ipu 3ToM KPOHBI
COCeH MPUOOPETAIOT PBIXKYIO OKPACKY, IPOUCXOAUT paclaj M IubeJb
HACaKAeHUs, a IOBEPXHOCTD IIOYBLI MOKET JBIMUTD II0 IIOJ00UIO0 TJIe-
forrtero ropdsauuka. IIpoiecc Bo3ropaHus yroJbHBIX OTBAJIOB HE IIPO-
THOBUPYEMBIN U JOCTATOYHO YaCTBIM.

ITo coobmrenuto A.H. Macioka [1], Beicaskenrble B 1978-1979 rr.
Ha (PUTOTOKCUYHBIX OTBaJIaX KaMEHHHOYTOJbHBIX ItaxT IloHbGacca B
HACBIMTHBIE IIJIOJZOPOAHBIE ¥ MOTEHIINAJIHBHO ILIOLOPOJHBIE IOPOABI TO-
[IOJIsT HA HaYaJbHBIX dTallaX PasBUBAJMNCh HEIJI0X0. MOIIHOCTh Ha-



Cekuus 2.
Buroreoxummyeckue LyKnbl U yCTOMYMBOCTb NIECHBIX 9KOCUCTEM: HATYpPHbIE UCCTEA0BaHNS U MOLENMPOBaHNE 95

CBIITHOTO CJIOsI cocTaBiasna 65-75 cm. B HacToslllee BpeMs IIOCAgKU
HaXOoAATCA B CTaAUU U3PEKUBaHUA U rudenu. HesHauuTeabHAA MOIIT-
HOCTH C()OPMUPOBAHHOTO MPHU TMOCAAKEe PEKYJbTUBAIIMOHHOTO CJIOM,
HeOJIaronpuATHLIe (DU3UUYECKUe CBOMCTBA MOACTUJIAIONINX ITaXTHBIX
MOPOJ, UX 3HAUHUTEJbHAA MJOTHOCTHL U (PUTOTOKCUYHOCTDH, a TaKiKe
HEeJOCTATOK BJIATM B KOPHEOOMTAEMOM CJIO€ OOYCJIOBUJIN YXYAIIIEHUE
BOJHOI'O M BO3AYIITHOT'O PEKMMAa, 3HAUUTEIHLHO OCJIOKHUJIN POCT pac-
TeHu# 1 crocobcTBoBaaM ux rudenu. IIpu saToM GuUKCHUPOBATIOCH YBe-
JUYeHNre IJIOTHOCTU TOPHBLIX IIOPOJ CO BpeMeHeM, CHIKeHHue 00Imeit
TIOPO3HOCTY U AualnasoHa akTuBHOU Biaru. Ilo pesyinbraTram mpose-
IEeHHBIX paboT JeJsiaeTcs BBIBOJ O IIeJIeCO00Pa3HOCTY MCIIOJIH30BAHUSA
HACaKAEHUU TOIOJISI TOJBKO B KauecTBe IIMOHEPHBLIX KYJbTYD Ha Ha-
YaJbHBIX CTAAUAX pPeKyabTuBanuu [1].

Y CTOHUMBOCTh JIECHBIX HACAKAEHUN Ha PEKYJIbTUBUPYEMBIX 3€M-
JSX B 3HAUUTEJNHHOI CTEIeHU 3aBUCHUT OT COCTaBa M CBOMCTB IIOPO/I,
BBIHECEHHBIX Ha JHEBHYIO MOBEPXHOCTh, KAUeCTBA MOATOTOBKU IIOUBEI,
yueTa 5KOJIOTMUECKOii 00CTaHOBKM. Pe3yabTaThl MPOBENEHHBIX HCCJIE-
IOBAHUN IO OIEHKE COCTOSHUSA JIECHBIX HACAMKICHUN HA PeKYJIbTUBU-
PYEeMBIX 3eMJIAX MMO3BOJIAIOT JaTh HEKOTOPbIe PEKOMEHIAIINNU.

1. Ha mecTOpOKAeHUAX ¢ HEOJAroONpPUSATHBIMUA CBOWMCTBAMU TOD-
HBIX TIOPOJ ITeJiecoo0pasHO CO3JaHre BPeMeHHbBIX JIECHBIX HacaiKie-
HU 13 OBICTPOPACTYIINX W IMOUBOYIYUIIIAIONINX IPEeBECHO-KYCTaAPHU-
KOBBIX IOpPoj (1Ba, TOIMOJb, OJIbXa, aKaIlud U Op.).

2. Ilpu peryJbTHUBAIIUM HAPYIIEHHBIX 3€MeJb C HCIOJb30BAHU-
eM CesHIeB XBOWHBIX HOPOJ (COCHBI, €IW U ApP.) HEOOXOAUMO BBO-
INUTh B cocTaB HacaxgeHuit 15-20% JaIMCTBEHHBIX IIOPOM M/UJIU CO-
XPaHATb UX CAMOCEB [JIs CKOpemIiero (popMUPOBAHUA JIECHOM MOJ-
CTUJIKU, YCKOPEHUSA MOYBOOOPa3sOBaHUS, CHUIKEHUSA IIOKapooIacHO-
CTU U YJYUIIIEHUSA POCTA OCHOBHBIX IIOPOJ.

3. B 30He BIMSHIA BHIOPOCOB METANIYPIUUYECKUX, XUMUUECKUX,
SHEPreTUYeCKUX MPEeIPUATUN IPU PEeKYJIbTUBAIIUU CIEIyeT UCIIOIb-
30BaTh IPEUMYIIECTBEHHO CESHIIbI, CA’KEHIIbI, YePEHKU JIMCTBEHHBIX
mopoJ Kak 6oJiee YyCTOMUYMBBIE K aTMOC(HEPHOMY 3arpA3HEHUIO.

4. ®opMUpPOBAHUE OTBAJOB BCKPBINIHBIX, IMAXTHBIX IIOPOA HAa
mpeleJbHOM KOHType (IPH AOCTUMKEHUUM IIPOEKTHBIX OTMETOK) CJie-
IyeT MPOBOIUTH II0 BO3MOXKXHOCTH PHIXJIBIMYA MOPEHHBIMU OTJIOMKEHU-
SIMH, OCYIIECTBJISA YACTUUHYIO IJIAHNPOBKY OTBAJIOB JIETKOM TEeXHU-
Koii, usberas 4pesMepHOTO YILJIOTHEHUS IIOPO/I.
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AWHAMMKA OPTAHUYECKOIO BELLECTBA B JIECHBIX MOYBAX
noa NNAHTALUMAMU C BbICTPOPACTYLLMMUA ®OPMAMU OCHUHbDI

A.C. Komapos', C.C. BbixoBel', A.A. llapuoHoBa', B.I. IleGepnes?,
WU.B. NpunyTtuna', I.I. ®ponoea’, B.H. LWauuH', K.A. LLlecTu6paToB?
" YIHCTUTYT PU3MKO-XMMUYECKMX U Bronornyecknx npobnem noysosegeHmst PAH,
r. MywmHo
2 dununan UHcTuTyTa GnoopraHnYeckon Xummnm
um. akag. M.M. WemskmHa n KO.A. OBunHHKUKOBa PAH, T. MywmnHo

Pacryiiue moTpe6HOCT SKOHOMUKHK B JPEBECHOM CHIPHE MOTYT
OBITh YJAOBJETBOPEHBI 3a CUET ITPOMBIIIJIEHHBIX JIECHBIX ILJIaHTAIUM,
3aJI0KEHHBIX Ha OCHOBE OBICTPOPACTYINUX APEBECHBIX BUAOB, B TOM
Yypcje C MCIIOJb30BAHMEM I'€HEeTUUECKU MOAUMUITMPOBAHHBIX pacTe-
HUH ¢ YJIYUYIIIeHHBIMU POCTOBBIMU XapPaKTEPUCTUKAMU U OMOXUMUYE-
CKUM cocTaBoM. IIpu aToM Hemns30e:KHO BOSHHUKAIOT BOIPOCHI O BJIUA-
HUU TaKUX PacTeHUM Ha OKPY/KAIOIyi0 cpendy. IloMoub OTBETUTH Ha
HUX JOJKHO MaTeMaTU4YecKoe MOIeJUpPOBaHNEe KPYyroBOpPOTa yTIJepo-
la 1 a30Ta B TAKUX MCKYCCTBEHHBIX DKOCHUCTEMAX.

C mesbi0 aHa/M3a BO3MOMKHBIX IIOCJEIACTBUII IIpPEIIIoJaraeMo-
ro BBIpAINIMBAHUA MOAUDUIIMPOBAHHBIX pacTeHmil ocuHBI (Populus
tremula), nonyuernsix B @PUUBX PAH [5], nepBonavassHO [1] OBI-
Jla UCIOJb30BaHa MOAM(MUIIMPOBAHHAA MOJeJb TUHAMUKY OpPraHude-
ckoro BerrectBa JiecHbIXx mouB ROMUL [3, 1]. MozgenupoBaJsioch BiIu-
sSIHVe BBIPAIMBAHUS IE€PEBbEB ¢ MOAMMPUIINPOBAHHBIM I'€HOM KCHJIO-
TJIIOKaHa3hl Xeg (M3MEHSIONIUM COAepKaHre IreMUIeJIII0I03bI) U Te-
HoM 4-xymapat-KoA-nurassl 4CL (cHMIKAOIMUM COAepKaHre W M3-
MEHSAIOIINM COCTaB JIUTHUHA) B CPABHEHUN C HEMOAU(PUITUPOBAHHLI-
Mu gmepeBbavu. ClieHapuu IpeAmojiarajgr BbIpalliuBaHWe IIJIaHTaAIUHA
ocuHbI ¢ 30- u 60-1eTHEME o0opoTamMu PYOOK B ITOUBEHHO-KJIMMAaTHU-
YEeCKUX YCJOBUAX CeBepo-3amnana JleHmmHrpajackoi obmactu. Creru-
aJbHO IIOCTABJIEHHbIE 9KCIePUMEHTBI 10 PAa3JIOKEHUI0 PACTUTEIbHBIX
TKaHell TPaHCTeHHBIX W KOHTPOJILHBIX PACTEHUH OCHUHBI ITO3BOJIMJIN
YTOUHUTH CKOPOCTU TpaHcHOPMAIlUK OMaka MUCCIAeYeMbIX PaCTeHMI.
B MomenbHBIX CIleHAPUAX OIAM0B OBLIM TaKiKe YUTEHLI Pasjinuuus B
CKOPOCTH POCTa PA3HLIX JUHUUN OCUHBI. Pe3yibTaThbl MOIEJINPOBAHUS
IIOKAas3aju, YTO MPU IPUHSTHIX IIPEIIOJOKEeHUAX BBEIEHHE TPAHC-
FeHHBIX [IePEeBbEB B ILJIAHTAIIMOHHOE XO3SMCTBO He MPUBOAUT K HEO0O0-
paTUMBIM M3MEHEHUSAM B OMOJOTMYECKOM KPYrOBOPOTE yrijiepoaa u
a3oTa B JIECHBIX IIOYBAX, BEAYIIUM K IOTePe YCTOMUYMBOCTU JIECHBIX
sKocucTeM. VaMeHeHUs B IIyJlaX YIJIepoJa U a3oTa He IIPEeBBIIIAIoT
5-7% , T.e. MeHbIIIE PEATHLHOI'0 BINAHNSA JECOXO3ANCTBEHHBIX OIlepa-
nuit (pexuma pyooK).
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Ho nnsa 6osee riiyGOKOro M BCECTOPOHHETrO aHaam3a HpPo0JIeMbl
TpedyeTcs MCII0JIb30BaHME IIOJHOM CUCTEMBI MOJEJell JJeCHOM dKOCH-
crembl EFIMOD [2, 4], mosBosAtoIeii 60jiee KOPPEKTHO 3aMKHYTH
IIUKJIBL yTJIepoia U a30Ta U y4ecTh oOpaTHbIe CBA3U B cucTteMe. [ia
STOTO IIPOW3BEIEHO YTOUHEHWE IIapaMeTPOB POCTa IPUPOTHOM OCH-
HBI, 1CH0JIb3yeMbIXx B Mogeau EFIMOD 1mo coBpeMeHHBIM JIUTEPATYP-
HBIM TaHHBIM, a4 TaKsKe OIleHKA M3MEeHEeHHs YKAas3saHHBIX ITapaMeTpPoB
IJIsi MOOUMUIITMPOBAHHBIX IE€PEBBEB B TOI Mepe, B KAKOIi 9TO BOZMOIK-
HO TI0 JaHHBIM KPaTKOCPOUYHBIX SKCIIEPUMEHTOB. KpoMe TOro, pacIm-
peH reorpaduyecKuil [Manas3oH NCCIeJOBAHUI: MOIEeJIbHBIE DKCIIEPHU-
MEHTBHI IIPOBENEHBI AJIs PAJA PETHMOHOB IIEHTPA U BOCTOKA €BPOIIEIi-
ckoii Poccuu.

PesyibTaThl 9KCIIEPUMEHTOB IIOATBEPAUIN CAeJaHHbIe PaHee BbI-
BOJZBI.

Pa6ora BrimosiHeHa mpu nogaep:kke MuHucTepcTBa 00pa3oBaHUsa U HAY-
Ku P® B pamkax mpoekTa Ne 14.616.21.0013 ot 17 ceursiopsa 2014 r. mo Te-
me «Pa3paboTKa TEXHOJIOTMM OIEHKU U IIPOTHOSUPOBAHUSA JKOJOTUUECKUX
9(h(PeKTOB BBHIPAIMBAHUSA JECHBIX ILJIAHTAIIUN HA OCHOBE OMOTEXHOJIOTMYE-
cKux (opM [IepeBhEB C 3aJaHHBIMU CBOMCTBaMU (yBeIWYEeHHAs CKOPOCTH PO-
cra, yCUJIeHHAs aCCUMIISIMEil a30Ta TOYBbI, IOHNUKEHHOE COJeDIKaHUe JIUT-
HUHA, MMOBBLIIIEHHOE COMePIKaHMe IeJIJIF0JI035I)» .
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MOJENMPOBAHUE KPYTOBOPOTA YITIEPOOA N A30TA
B nonynAaunuax KYCTAPHUYKOB

A.C. Komapos, E.B. 3y6koBa, I1.B. ®ponos., C.C. BbixoBel,
WHCTUTYT hU3NKO-XUMUYECKUX 1 Bronornyecknx npobnem novsoseaeHns PAH,
r. MywmHo

BakHy0 posib B BBIIIOJHEHUU SKOCUCTEMHBLIX (DYHKIIUN HUrpaer
HeJpeBecHas MPOAYKIIMA, KOTOpas aKTHUBHO YYaCTBYeT B OMOreOXU-
MUYECKUX ITMKJIaX dJieMeHTOoB. Hampumep, KPyroBOpOT 3JIEMEHTOB B
CEeBEPHOM Talire B eJIbHUKE UEePHUUYHO-3€JIEHOMOIITHOM ITPOMCXOAUT B
IPEBOCTOAX M HAIOUYBEHHOM IIOKPOBE ITPUMEPHO B PaBHBIX AoaAx [1].
9T0, Kak MpPaBUJO, B MOIEJbHBIX IIPEICTABJIEHUAX HE YUUTHIBAETCS.
B GopeasibHBIX Jiecax W TyHIPe IIIUPOKO PACIIPOCTPAHEHBI KYCTAPHUY-
Ku pojga Vaccinium, B ToM umcJie YepHUKA, OPYCHUKA U AP., OTHOCS-
muecss K KJIOHAJbHBIM KOPHEBUIIHBIM pacTeHusaM. CyIiecTByIOIUe
MOZEeJU MPOAYKTUBHOCTH JIECHBIX PACTEHUH OOBLIUHO PACCMAaTPUBAIOT
MOJZeJIN JPEeBOCTOEB, B KOTOPHIX AEPEBO OTHOCUTCS K CTEPIKHEKODHE-
BOM KUB3HEHHOU (opme. B sToM ciayuae ommcaTh ZUHAMUKY IPEBO-
CTOSI MOYKHO B T€PMHMHAX MHINBUAYAJIbHO-OPUEHTUPOBAHHBIX MO/E-
nei [3]. B Hux mpeamoJiaraeTcsi, YTO CTBOJIBI JePEBbEB Pa3MeIleHbl
B IPOCTPAHCTBE, MMEIOT TOUHbIE KOOPAUHATHI W AEHAPOJIOTHYECKIE
ommcaHudA (BbICOTA, AUaMeTp, 6buomMacca U T.[.), & POCT U IIPOLYKTUB-
HOCTb Ka’KJOTO JlepeBa 3aBUCAT OT KOHKYPEHTHBIX OTHOIIIEHUN (3aTe-
HeHUe, KOPHeBas KOHKYPEHIUs) C COCEJHUMU AePEeBbIMU. OTO CUJIb-
HO YIPOIIlaeT CTPYKTYPY MOJEJNHU U ee IMapaMeTpUsallnio.

OmHaKO IepeHecTu TAKOI IIOAXOM Ha caydail KyCTapHUYKOB Ha-
OpAMYIO OKal3bIBaeTCsd HEBO3MOKHBIM. PasBuUTHEe pacTeHUH BTOM
SKM3HEHHOUN (hOPMBI IPOUCXONUT, CO3AaBasd KJIOHBI CO CJIOMKHOM IIPO-
CTPAHCTBEHHON CTPYKTYpOIi. OTO 3aTPYAHSAET KAaK MOAeJINPOBAHIE
9TON CTPYKTYPBI, TAK U ee IIapaMeTPU3aI[HI0 II0 9KCIePUMEHTAb-
HBIM JaHHBIM. Hamu ObL1 paspaboTaH 0a30BbIM HPOTPAMMHBIN ITPO-
aykt CAMPUS, npenmasHaueHHBIN AJA MOAEJIUPOBAHUS I'€OMETPUN
paspacTaHus U pacCceJeHUs PACTEHUU C PA3JIUYHBIMU TUIAMU OHTO-
reHesa MPUW WHANBUIYAJIBHOM POCTe W pasBuUTUU. [IporpamMma BKJIIO-
YaeT KOHCTPYKTOD OHTOT€HETUYECKUX COCTOAHWUI, HACTPOIKA Bepo-
SITHOCTEM Iepexoa Me’KIy BO3PACTHBIMU COCTOSTHUSIMU, MOAYJIb BBO-
la XapaKTePUCTUK CPeabl, MOIYJb BBOAA OOIIUX ITapaMeTpPoB MOIe-
JU U MOAYJib, PeaausyoIuii cOOCTBEHHO MoneaupoBaHue. Paspabo-
TaHHAS MOJeJb TUHAMHUKM KJOHOB KYCTaPHMYKOB B TEPMHUHAX MWHA-
MUKHU MMapliuaJbHBIX KYCTOB U/UJIU MPOEKTUBHOTO IMOKPBLITUA TO3BO-
JIAeT WCCJIELOBATH YCJIOBUA CAMOIOAAEPIKAHUA IEHOIOIIYJIANNN KY-
CTAaPHUYKOB OTIEJbHBIX BUIOB IPU MHBA3UM HA CBOOOMHOE IIPOCTPAH-



Cekuus 2.
Buroreoxummyeckue LyKnbl U yCTOMYMBOCTb NIECHBIX 9KOCUCTEM: HATYpPHbIE UCCTEA0BaHNS U MOLENMPOBaHNE 99

CTBO, AHAJIM3 BO3MOYXHOCTY COBMECTHOI'O COCYIIECTBOBAHUSA KJIOHOB
IBYX PasHBIX BHUIOB, a TaKiKe IIPU PasINUYHON HEOJHOPOAHOCTHU Cpe-
IBI.

PasBuTumem maHHOW MOAeIN SABJSETCA MOEIb, OIIMCLIBAIOIIAS
CYMMAapHYI0 IWHAMUKY OHMOMACCHI KYCTAPHUYKOB M UX (QpaKIuii
(kopHeBUIINA, moberu, JIMCTBa, TOHKUE KOPHU, IIJIO/IbI) HA OCHOBE MaH-
HBIX, MMOJYYEHHBIX IIPH AUCKPETHOM OIIMCAHUN OHTOTEHE30B M IIPU-
BJIEUEHHBIX MJOIOJHUTEIbHBIX MAHHBIX M0 MPOAYKTUBHOCTH U OMO-
Macce (ppakmuii pacteunuii. OCHOBOI JJisT ee IMTOCTPOEHUSA CTAHOBUTCS
o0 beIMHeHNEe CTPYKTYPHOM MO, ONTMCAHHOMN BBITIE, U HAWTeHHBIX
HaMM YCTONYMBBIX COOTHOIIIEHUN MeXXAY (PpariiusaMu 6MoMacChl Uuep-
HUKU 1 OPDYCHUKHU B BUJEe PAHTOBBLIX pacmpeneneHuit [6], mapameTpsbl
KOTOPBIX 3aBUCSAT OT YCJOBUN MECTOOOMTAHUA.

3aBepiIiieHreM pPaspaboTaHHON CHCTEeMbI MOjejiell SBUJIOCH 00h-
elVHeHNe paspaboTaHHBLIX Mojeseli ¢ MOAEJbI0 TUHAMUKU OPTraHU-
yeckoro BermlecTBa B mouBe ROMUL [4], koTopas, B CBOIO Ouepenb,
cBsAB3aHa ¢ reHepaTopoMm mouBeHHO# moroabl SCLISS [2]. 9To mosBo-
JINJIO 3aMKHYTh ONMCAHMS KPYTOBOPOTOB YIJIEPOLAa M a30Ta B CHUCTE-
Me KYCTapHHYKH—TOoUYBa. TecTHpOBaHUE CUCTEMBLI MOJeJiell IToKasa-
JIO ee aIeKBATHOCTD MPU OMUCAHUU IIOMYJIAINNA U COODIIIeCTB KycTap-
HUYKOB. B manbHelleM mIaHUpPyeTCs BKJIOUEHNE MOAEJU TUHAMU-
KU O0rmoMacchl KYCTApHUYKOB B CHCTEMY MoZeJsell KpyroBopoTra yrJie-
poxa u azora EFIMOD [5].
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BbIAENEHUE CO, C MOBEPXHOCTU MOY4Bbl
CPEOHETAEXHOW BbIPYBKW EJIbHUKA OONTOMOLLHO-C®ArHOBOIO

M.A. Ky3HeuoB
WHcTnTyT 6uonormum Komu HL YpO PAH, r. ChikTbIBKap

B macrosIiee BpeMsaA CIJIOIITHOJIECOCEUHBIE PYOKY B MCCIENYEMOM
peruoHe MPOBOAATCA Ha momanau 25-30 ThIC. Ta B T'OA U ABJIAIOTCA
OCHOBHBIM METOJOM 3aT'OTOBKHU JAPEBECUHBI y JecoloJyb3oBareeit [2].
ITocie pyOxku Jeca HaAOJIIOmAIOTCS 3HAUUTEJIbHbIE U3MEHEHUS PaIu-
allMoOHHOro GajlaHca B (hUTOIEHO3aX, (PUBUKO-XUMHUUYECKUX CBOMCTB
W TUAPOTEPMUUYECKUX YCJIOBUM IMOYB, BO3pacTaHWEe MUKPOOMOJJIOTH-
YEeCKO¥ aKTHUBHOCTY IIOYB U IOACTUJIKMU, CMeHa 6uorieHo3a. Hapyre-
HIUe PACTUTEJIHHOI0 U ITOYBEHHOTO IIOKPOBOB, HECOMHEHHO, OKa3bIBa-
eT BJIMUSHWE U Ha IIPOIIeCC BBIJEJEHUS TUOKCHUIA yrjepoaa C IMOBepX-
HOCTHU ITOYBHI.

Pa6ora BeinmosiHena B Pecny6auxke Komu Ha Tepputopum Yep-
HaMCKOT'O JIECOAKOJOTUUECKOTO cTalnuoHapa HWHCTUTyTa OMOJIOTUHU
Komu HIT YpO PAH (62°00' c.mx. u 50°30" B.1.). MccaenoBauus mpo-
Boguau B 2012-2014 rr. Ha IIacevYHOM y4YacTKe BBIPYOKHN eJIbHUKA
IOJITOMOIITHO-C()arHOBOT'0 Ha OOJIOTHO-IIOA30JMCTBIX mouBax. Ilonx-
poOHasA xapaKTepuCTHKa 00BbeKTa ucciemoBanus mnpusBemena K.C.
Bob6xosoit u H.B. Jluxanosoii [1]. Kounenrtpanuio CO, perucrpupo-
BaJIU BO3AYIITHO-IUPKYJIAIMOHHON TEMHOI KaMepoii ¢ TOMOIIIbIO aHa-
ausaropa LI-COR 8100 (LI-COR Biosciences, CIITA).

Omuccua CO, mouBoi BBIPYOKHM OIpeesIAeTcA KOoMIeHCaluen
CHU)XEHUS KOPHEBOIO IbIXaHUS U YCUJEHHEM IbIXaHUSA ITOUBEHHON
MUKPOGJIOPEI B CBA3U C IIOCTYIIJIEHHEM U PAa3JIOKEeHUEeM [TOIOJIHU!-
TeJBHOTO OPraHWYECKOro cybcTpaTa Ipu PyOKe B BUAe HMOPYOOUHBIX
ocraTkoB. Breinenenne CO, ¢ MOBEPXHOCTH IIOYBBI BHIDYOKM €TbHUKA
IOJITOMOIITHO-C()aTrHOBOTO B CPeJHEM 3a TPHU Ioja BapbUPYET B IITUPO-
KHUX IIpezesiaXx. B 3aBHCHMMOCTU OT HOTOAHBLIX YCJIOBUM 9MUCCHUS IOU-
okcuza yriepona B mae cocrasisaer 0.10-1.50 pumoss m2¢™!, gocruras
MakcumMyma B utoHe-utose — 0.27-3.13 pmoap m2c!. HempepniBHAA
perucrpanusa moroka CO, ¢ IOBEPXHOCTHU MOYBLI O3BOJIMAJIA BEIABUTD
3HAUUTEJbHBbIE CYTOUHBIE KOJeOaHUA B er0 MHTEHCUBHOCTH. AHaJIN3
CYTOYHBIX TaHHBIX MOTOKOB CO, 13 MOYBHI IIOKA3bIBAET HAJUINE MHO-
TOYNCJIEHHBIX KPATKOBPEMEHHBIX BCILJIECKOB BBIEJIEHUS YTJIEKUCJIO-
TBI B aTMoc(depy, 0COOeHHO XOPOIII0 3aMeTHBhIX B HOUHOe BpeMs. Ta-
Kue GaykTyanuu ObLIN 3a()MKCHUPOBAHLI B €JIbHUKE YePHUUYHO-cpAar-
HOBOM B IOA30He oKHOI Talirm [3]. KpaTkoBpeMeHHBIE BCILJIECKU
BO3MOJKHBI, BUIUMO, 3a cueT BeiHOca CO, ¢ IOBEpPXHOCTH IEepeyB-
JIAXKHEHHO! TOPMAHMCTON MOUBBI, 0COOEHHO B HOUHOE BpeMsdA IIPU He-
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YCTOMUYMBOI CTPAaTU(MUKAIIUU CJIOS BO3Ayxa BHYTpu apeBocTos. Cie-
IyeT OTMETUTH, UTO HOUHBbIE KPATKOBPEMEHHbIE (DIYKTyaI[uy DMUC-
cuu CO, ¢ TOBEPXHOCTH MOYBHI B HIOHE-UI0Je JocTuraioT 7-10 nmoss
M 2¢™!. B okTa0pe BhIfiEICHNE YIJIEKUCJIOr0 r'a3a ¢ MOBEPXHOCTU II0U-
BBl BRIPYOKHM cocrasisaa 0.58-1.10 pumoas m2¢™!, uTo 06BACHAETCA
0COOEHHOCTAMYU THUAPOTEPMUUECKOT0 PEKUMA IIOUB.

Taxum obpasom, IMOJyUYeHHBIE 34 TPU Ce30Ha HAOJIIOAeHUA IT03BO-
JUTY BHIABUTHL OCHOBHOH TpeHs mpomecca Beienenus CO, ¢ mosepx-
HOCTH TOP(PAHUCTO-IOL30INCTO-TJIEeBATON IIOYBLI BHIPYOKHU €JIbHUKA
JOJITOMOIITHO-C(harHOBOTO.
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QNEMEHTbI KPYTOBOPOTA C U N
B HATUBHbIX U AHTPOMOIEHHbIX NECHbLIX 9KOCUCTEMAX
nonynycTtblHU

H.}O0. KynakoBa
MHctuTyT necoeenenunst PAH, c. YcneHckoe, MockoBckasi 06n.

B aHTpOmOTreHHBIX SKOCHUCTEMAX IIOJYIYCTHIHU M3MEHSIOTCS IIa-
paMeTphl KPYroBOpOTa yIJjepoja 1 asoTa.

ITesns paGoThl — cpaBHEHUE CKOPOCTHU PA3JI0KEHUS OPraHuYecKo-
ro MaTepuaja, IMOCTYIIAIOINEro Ha II0BEPXHOCTDL IIOYBBI, COIMOCTABJIE-
HIe 3aI1acoB a30Ta U yIrJjepola, KOHCEPBUPYIOIIUXCS Ha IOBEPXHOCTH
IIOYBBI B HATUBHBIX U AHTPOIIONeHHBIX DKOCHUCTEMAaX IIOJYIIYCTHIHU 3a
rofl, a TaKKe MCCJIeJoBaHUe BIUSHUS 9TUX IIPOIIECCOB Ha 3aIachl a30-
Ta U yrjepoja B IIOYBE.

Pa6ora mposomunace B Cesepuom Ilpuracuuu (Bosarorpazckas
obmacte, 49°25' c.mi., 46°46' B.n.), Ha JXaHBIOEKCKOM CTAIlMOHAPE
WNJIAH PAH. WccaemoBanach CKOPOCTH pasjioskeHus: 1) cyxux uya-
CTell TPaBAHUCTBIX PACTEHHH B IMYCTHIHHBIX UM CTENHBIX HATUBHBIX
9KOCHUCTeMax; 2) OIaBIINX JINCTHEB B HACAKIEHUU NyDa UepernrdaTo-
ro (Quercus robur) 75-neTHero Bo3pacra.
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CrenuaiabHble ceTyaTble MaKeThl ¢ oOpasnaMu pacTeHuil, JOMU-
HUPYIOIUX B CTENHON U IYCTHIHHOH PaCTUTEJbHBIX ACCOIMAIIUAX,
puKCcHUpoOBaSUCh HA TeX dJeMeHTaX peiabeda, Ie MpouspacTaand pac-
rerus — tunuak (Festuca sulcata Hack) u xoBbLib (Stipa lessingiana
Trin. & Rupr) B MUKPOIOHMKEHUAX C JIYTOBO-KAIIITAHOBLIMU II0YBA-
MU, a MoJbIHb uepHas (Artemusia pauciflora Web) u npyrusax (Ko-
chia prostrate Schrad) — Ha MUKPOIIOBHIIIIEHUSIX C COJIOHIIaMu. Pac-
TeHUsA OJHOTO BuAa o6pasdyoT mATHA oT 0.5 10 HECKOJBKUX METPOB B
IraMeTpe, MOCTYIJIEHWEe OIMaja PAcTeHUIl OJHOTO BHUIA JIOKAJIN30Ba-
HO, TTO9TOMY Ka’KABIN maKeT coAepsKaJs PacTeHUs TOJbKO OJHOTO BU-
nma. ITakeTsl ¢ JTUCTHAMU Ay0a 3aKPEILIANN Ha ITOBEPXHOCTH ITOUBHI,
HETIOCPEACTBEHHO IO/ ePeBbAMU, T/le OHU ObLIM COOpaHBI (B ME30TO-
HUKEeHUAX Ha JYroBO-KAIIITAHOBBLIX IIOYBAX).

Brin 3asmosken mHOroseTHuUE onbiT. Ilocse mepBoro roga KOMIIO-
CTUPOBAHUSA U3BAIU IJIA aHaJIN3a O ITeCTb 00pasIoB C KayKIbIM BU-
oM pacrteumuii. Ifo m mocjie KOMIIOCTHPOBAHUS B HUX OIPEHesIaIn
MacCy ¥ BJIAXKHOCTH. B pacTUTEIbHBIX U IIOUYBEHHBLIX 00pasiiax, OTO-
OpaHHBIX B 4-6-KpaTHOII IIOBTOPHOCTHU M3 CKBAKUH B KAXKIOU U3 HC-
caeqyeMbIX 9KocucTeM, Haxoauau KoHieHTpamnuio C u N Ha amaam-
3aTope 9JIeMEeHTHOT'O COCTaBa.

CKOpPOCTh pPasyioKeHUsA JIUCTheB Ayba okasajach B 1.2 pasa HU-
JKe, YeM TPaBAHUCTBIX PACTUTEIbHBIX OCTATKOB.

B mpomecce pasioxxeHua coctaB MaTepuasa CyIIeCTBEHHO U3Me-
HucdA. Ilorepu yriaeposa B o0pasiiax TPaBAHUCTBIX PaCTeHUII Pas3HO-
ro Buja ObLIM MPUMEPHO oAMHAKOBBIMU — 26-30% OT mepBOHAUYAJIL-
HOTrO 3amnaca. HauMeHbIIe n3MeHEeHU OTMeYeHbI B omaje nyba — Io-
Tepu yriepojga cocraBuiau 5% . Haubosbliine motepu azora 3apuKCu-
poBaHBI B o0pasiax npyTHAka — 61% . I3 onaga moablHu u myda Te-
paerca 20-23% asora, a y 3JaKO0B 3alachkl a30Ta MOCJE KOMIIOCTHPO-
BAHUS MPAKTUYECKU He U3MEHSINUCH.

VYuurpiBasi 00beM MaTepuaja, IIOCTYIIAIIero Ha IIOBEPXHOCTh
IIOYB B pacCcMaTpPUBaeMbIX dKocucremax [1, 2], momcuuraHo, 4To To-
IOBOE IelOHMPOBaHME a30Ta U yrjiepoja Ha ITOBEPXHOCTU IIOYB B Ha-
CaXKIeHUAX ayba ueperruaToro yBeJUUYMBAETCs IPUMEPHO B [Ba pasa
OTHOCHUTEJBHO CTEIHBLIX OMOIIEHO30B. OTO IPOMCXOAUT KaK 3a CUeT
0oJibIITero o0’beMa IMOCTYIAIOIIEro OPraHNMYeCKOro MaTepuajia, Tak u
3a CUeT YMEHbBIIEeHU CKOPOCTU IIPOI[ECCOB PABJIOMKEHU.

ITokasano, uTO M3MeHEHUA B IOCTYILJIEHMH a30Ta W yrJjepoaa B
TMOYBY B JIECHBIX 9KOCHCTEMAaX CKAa3bIBAIOTCS HA IepepacrupeneeHun
3alacoB ATUX JJIEMEHTOB B MOUuBeHHOM mpoduie. Iloxg HacaykmeHUeM
ny6a sanacel C u N B 60-canTMeTPOBOI TOJIIIE TOYBHI OBLIN IPUMeED-
HO TaKUMU K€, KaK B CTEIIHOII PACTUTEJbHOI accouanui, HO MMe-
JIO MECTO yBeJIMUeHNe 3aIlacoB yrJjiepoja M asoTa B JIECHOI IIOACTUIJI-
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Ke OTHOCHUTEJbHO CTEIIHOTO BOMJIOKA IMPUMEPHO B [Ba pas3a U YMEHb-
menue B cyaoe 5-60 cm B 1.3 pasa. [locToBepHbIE Pa3JIUUUA B COLED-
JKAHNHU a30Ta MEMIY CJIOSAMMU JIECHON MOYBLI M IIOUBHI IIOJ TPABSHU-
CTOII pacTUTENbLHOCTHIO Habsomaauch Ha raybmuax 0-5, 5-10, 10-20
u 20-30 cM, a B comep:xannu yriaepoga — 30-40, 40-50 u 50-60 cm.

Pa6ora BbITTOTHeHA Tpu (huHAHCOBOMH noaaep:kke PODPU (13-04-00469).
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SUSTAINABLE FOREST AND WILDLIFE RESOURCES
IN CZECH REPUBLIC

P. Lemenkova
Charles University in Prague, Faculty of Science,
Institute for Environmental Studies, Prague, Czech Republic

The study area is Sumava National Park (SNP), the largest of
the four national parks located in the south-west of Czech Repub-
lic, on the border with Germany. Being a unique mosaic of natural
and secondary habitats of exceptional natural value of European-
wide significance, the SNP is established as a special regime of envi-
ronmental protection with unique biological communities. The area
is represented by the vast wooded areas, precious mountain spruce
and protected mixed forests of various ages, peat bogs, meadows bi-
otops. Altogether, they create a unique mosaic of biotopes, which
encompass a variety of rare, endemic and endangered species. Ge-
obotanically, the SNP belongs to the Bohemian Forest divided into
two national parks, located in Czech Republic and Germany.

However, parts of the SNP experienced changes in the land-
scapes due to climate changes and human impacts. Some parts of
SNP were previously deforested and used for agriculture since the
last decades. At the same time, many species are threatened by
land-use changes [1]. Other anthropogenic activities in Sumava area
include treatments of mountain meadows and soils regularly prac-
ticed in the SNP, which significantly affected plant species diver-
sity, shifts of dominance among certain species, decrease of the
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Landsat TM, 1991-08-07 Landsat TM, 2009-08-24

Satellite remote sensing data (Landsat TM) covering Sumava area.

species richness [3]. Other triggers of ecosystem dynamics include
multi-year variation of climatic parameters and natural vegetation
succession. As a result, the mountain vegetation is gradually de-
grading. At the same time, rural landscapes strongly influenced
by human activities should be maintained in view of decreasing
production. The environmental sustainability is highly important
in the area of Sumava [2].

The research aim was to analyse how the ecosystem landscapes
located within the study area changed since 1991 until 2009 (18-year
time span) using remote sensing data and GIS. The data include GIS
layers and Landsat TM images with 18-years interval (1991 and
2009). Methodology included following major steps: 1) Data cap-
ture; 2) GIS project. 3) Geo-referencing; 4) Activating GDAL remote
sensing plugins. 5) Preliminary data processing. 6) Generating con-
tour layers; 7) Landsat TM Colour composition; 8) Defining Study
Area; 9) False colour composites; 10) Image classification; 11) Spa-
tial analysis. The GIS analysis is used to test the importance of the
natural and human-induced land used changes for survival of the
important floristic locations in several case studies.

The outcomes are illustrated by two maps showing geographic
distribution of land cover types within the study area in given time
periods of 18-year time span. The results demonstrate visualization
of the ecosystems in 1991 and 2009 showing dynamics of land cov-
er types in the given time. The work demonstrated effective appli-
cation of QGIS software combined with multi-source data (remote
sensing and geoinformatics) for the purpose of environmental pro-
tection of precious areas of the Sumava National Park. The combi-
nation of remote sensing data and GIS tool for pattern recognition
is proved to be effective tool for geo-botanical research. The spatio-
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temporal analysis was applied to raster images taken at 1991 and
2009 which enabled to process geospatial data and to derive infor-
mation for geobotanical modelling. The images classification was
used to analyse changes in the SNP area that consist in different
geobotanical land cover types. The results of spatial analysis dem-
onstrated that structure, shape and configuration of landscapes in
SNP changed since 1991.
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METABOJIOMUKA NECHbIX PACTEHWI, NOYB U BMOrEOLIEHO30B

H.B. INlykunHa', M.A. Opnoga', H.A. ApteMkuHa?
"UeHTp no npobnemam akonoruu 1 npogyktneHoctu necos PAH, r. Mocksa
2HcTuTyT Npobnem npombiwneHHow akonorum Cesepa Konbckoro HL, PAH,
r. AnatuTtbl

PasBuTne coBpeMeHHBIX TEXHOJIOTHI, TAKMX KaK CIEeKTPOCKO-
nus MPOTOHHOTO MATHUTHOI'O PE30HAHCA, AAePHOTO MAarHUTHOI'O pe-
30HaAHCA, BBICOKOA(M(MEKTUBHAA KUJKOCTHAA XpoMaTorpadus U raso-
BadA XpoMartorpadusa ¢ Macc-cueKTpoMeTpueii, GmonHdopmaTuka, big-
data u T.x., TPOMBBEIU PEBOJIIOIIVNIO B BOSMOYKHOCTAX MCCJIETOBAHUN
OuosormuecKux cucrteM. IlogBuinch HOBBIE 00JIACTU KCCJIENOBAHUIM,
TaK Ha3bIBAeMbl€ «OMHUKW»: I'€HOMUKA, TPAHCKPUIITOMUKA, IIPOTEO-
MUKa, MeTaboJIOMUKa. B oTinune OT TPAHCKPUIITOMUKY U IIPOTEOMIU-
KU, MeTab0JIOMIUKA MO3BOJISET AaBaTh MPSIMbIe OIleHKU (heHOTUIIUYe-
cKoro oTBeTa. KOMIIOHEHTHI MeTafo0Ma PAaCCMaTPUBAIOT KaK KOHEU-
HBI€ TPOAYKTHI SKCIPECCUU T'€HOB, KOTOPHIE OIPEAEISAI0T OMOXUMIU-
yeckme (PeHOTUIIHI KJIETKU, TKAaHEW U I[eJI0TO opraHmaMa (CM. pucy-
HOK). MerabosoMuKa — OOITUIA TEPMUH, OIIPEIEIAIONINN HayUHYIO 00-
JIaCTb, XapaKTePUIYIOIIYIO IyJ HU3KOMOJIEKYJISPHBIX OPraHNYEeCKUX
MeTaboJIMTOB, BBIJEAAEMBbIX KUBBIMU OPraHM3MaMM B OTBET Ha BO3-
IelicTBUA/pasapakuTesnb. K BaKHEHIIINUM KOMIOHEHTaM MeTabosioMa
pacTeHui OTHOCAT, HATIPUMED, YIJIEBOALI, AMUHOKUCJIOTHI, OpraHuye-
CKMe KUCJIOTHI, JUMHUALI U JKUPHBbIE KMUCJIOTHI, BUTAMUHBI U Pa3JIAY-
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Dkcmpeccust
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BEITIAJICHUH B JIECY: CTBOJIOBEIC,

KPOHOBBIE BOJBI

TCHOB

T'erom

6uoreoueHosa.

1 KaK KOHEYHbIN NPOAYKT 3KCrnpeccumn reHoB 1 ero ceBA3b C KOMMNOHEHTaMU

MeTabonom pacteHu

HbIe KJIACChl €CTECTBEHHBIX IIPO-
IYKTOB, HaIpuUMep, (eHuJImIpoIa-
HOUMABI, TePIEHOUIbI, AJKaJOUIbI,
TUIIOKOCUMHANIAThl u aAp. Koanuue-
CTBEHHBIE U KaUeCTBEHHBIE OIEHKU
BHAUUTEJNBHOTO Psga KJIETOUHBIX
MeTaboJIUTOB TIO3BOJIAIOT OXapak-
TEepU30BaTh OMOXMMUUYECKUI cTa-
TyC OpraHu3Ma, KOTODPBLIH MOIKeT
ObITH WCIOJB30BAH MOJA MOHUTO-
pUHTA U OIEeHKU (PYHKIINU TEHOB.
HemaBHO MOSBUJIOCH MOHSATHE
9KOMeTab0JIOMUKA, IeJbI0 KOTO-
poii sABJAETCA aHaJuU3 MeTaboJIo-
Ma, ODIIero umcJja MeTaboJUTOB U
WX IUHAMUKU B CBS3U C M3MeHe-
HUAMU OKpYy:Karoiieit cpenbl. Me-
Tab0JIOMUKA HAaIlpaBjeHA Ha aHa-
J13 TOJHOTO MeraboJsiomMa, T.e.
BCceX MeTabOJUTOB, KOTOPBIE IIPO-
IyIUPyeT OpraHua3M B JAHHBINA MO-
meHT. OHa obecmeunBaeT (heHOTH-
MUYEeCKUI OTBET B KOHKPETHBIX yC-
JIOBUAX OKPYKaIOIIell cpeabl. ITO
MOIITHBIT HWHCTPYMEHT KOHTPOJS
(heHOTUTIMUECKOI BapmabeIbHOCTHU
OIHOTO T'eHOTHIIa B OTBET Ha IIPO-
ucxonsaiiue wusMeHeHus. CBasu
SKOMETA00JIOMUKN C T'eHOMUKOI,
TPACKPUITOMUKOM, DKOCUCTEMHOI
cTexuoMeTpuel, Omojorueit cooo-
IIeCTB M OMOTEOXUMUEI MO3BOJIAT
MOJIy4aTh HOBBIE 3HAHUA O TPOQPI-
YECKUX CBABAX, 9KOJOTMUECKUX
HUINAX, MUKJaX 3JIEMEHTOB IIUTA-
HUSA, TJI00AJTbHBIX N3MEHEHUAX U
T.1. BO3MOKHOCTD MCIIOJIb30BAHUS
TEeXHOJIOTUI MeTa00JIOMUKU B II0Y-
BEHHBIX W YKOJIOTUYECKUX WCCJe-
IOBaHUSIX BHECET IeHHBIN BKJAI B
pasBuTUE IPEeICTaBIeHUN 0 PYHK-
IUSAX JIECHBIX IIOYB U OMOTEOIeHO-
30B. [l;is cBA3ell ¢ Gmoreoxmmuein
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MeTabo0JIOMHUKA JIECHBIX OMOIeOIleHO030B JOJIMKHA BKJIIOUATH B ce0s 1c-
cjenoBaHUe MeTaboJioMa JIECHBIX PACTeHUi, aTMOC(hEePHBIX BbIaje-
HU (CTBOJIOBBIX, KPOHOBBIX WM MEXXKPOHOBBIX), IIOUBEHHON OMOTHI U
TMOYB, BKJIOUAsA ITOUBEHHBIE BOJIBI, U B3BAUMOCBA3Y MEKIY HUMMU.

WccaenoBanus cBsizeli MekAy MeTab0OJIOMOM pPacTeHUH, IIOUYBEH-
HOII OMOTHI (MMKPOOPTaHMBMOB WM KWBOTHBLIX), CBONCTBAMHU IIOYB U
UX OUHAMHKON B YCJIOBUAX KOMOMHMPOBAHHOTO IEHCTBUSA IIPUPOI-
HBIX U QHTPOIIOTeHHBIX (HaKTOPOB — OJHA M3 MIPUOPUTETHBIX 3amad
JIECHOTO TIOYBOBeJeHUA. BasKHEHIIINM acIeKTOM Pa3BUTHUA MeTab0JIo-
MUKHU JIECHBIX OMOTEOIeHO30B SABJIAETCS U3yUeHUe M3MEHeHUH MeTa-
6os0Ma pacTeHHU B CBsA3U ¢ (OPMUPOBAHHEM MUKOPU3BI, BIUSHUEM
Ha pacTeHUs maToreHoB (rpuboB, OaKTepuil), HACEKOMBIX, TPaBOSL-
HBIX JKUBOTHBIX, a TaK:Ke BHYTPU- U MEKBUJOBLIMU B3aUMO/I€i1CTBU-
AMU pPacCTEeHUH.

ITockoabKy B HAcTOsAIlee BpeMs He CYIIeCTBYeT eIMHOr0 MeToaa
IS ompeneeHusa Bcero Mmetabosoma pactenuii (6osee 50 Thic. Mera-
00JUTOB), TOYBEHHOU OMOTHI, MOYB U APYTUX KOMIIOHEHTOB JIECHBIX
S9KOCHCTEM, JJIS PA3BUTUS 9TOI'0 COBPEMEHHOI'0 HAaIlIPaBJIEHU HE00XO0-
IUMO O0beINHEeHNe YCUJIUHA YUeHBbIX 1 UHCTUTYTOB, Ha 0a3e KOTOPBIX
pasBUBaIOTCA COBpeMeHHbIe 3(D(heKTUBHbIE TeXHOJOTHUH.

Pa6ora BeIMOJIHEHA B paMKax TeMbl rocyzapcTBeHHOro 3amanus [[ITIJI
PAH «CoxpaHeHVe ¥ BOCCTAHOBJIEHVE DKOJOTHMYECKUX (DYHKIWI JeCHBIX
mouB» (0110-2014-0004), a Taxke moamep:kana rpantom PD®DPU Ne 13-04-
01644-a, PODPU Ne 15-29-02697 odpu_m.

BJIMAHUE A3OTA HA 3MUCCUIO CO,
N MUHEPANU3ALUIO YITIEPOOA B MOYBAX
noa NUCTBEHHULEEA CUBUPCKON U COCHOW OBbIKHOBEHHOW

A.N. MaTtBueHko, O.B. MeHsanno
WHctutyT neca um. B.H. Cykauesa CO PAH, r. KpacHosipck

B mociennee Bpemsa Bce 0ojbIliee OECIIOKOMCTBO B MUPEe BHIBBIBA-
eT mpobJieMa yBeJIWUYeHUs a30THBIX OCAJKOB U MX BIUAHUE Ha ITUKJI
yruepogna [1, 2, 4].

ITesns Hareil paboThbl — M3YUYUTDL BAUAHNE NOOABJIEHUA a3oTa Ha
cyab0y MOYBEHHOTO yTJiepoia B IOYBe MO JUCTBEHHUIEH CUOUPCKOMA
U COCHOIT OOBIKHOBEHHO#. B 3ajaun BXOAMJIO YCTAHOBJICHUE BIUSIHUS
agora Ha 1) obuuii motok CO, u 2) reTepoTPOPHYI0 aKTUBHOCTH IOJ,
IBYMSA NPEBECHBIMU IIOPOJAMU B IOJIEBBIX YCJIOBUAX.

s Toro, 4TOOBI OIEHUTHh BJIMSHNE a30Ta Ha reTepoTPOMHBIA u
aBTOTPO(MHBIN KOMIIOHEHTHI ALIXAHUSA Pa3felbHO, B TpPeXJIeTHEeM IIO-
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JIEBOM 9KCIIePUMEHTe ObIJI0 MCIIOJIb30BAHO ABa BUIA KOJEI — MeJIKoe,
yCTaHaBJAMBAJIOCH Ha T'PDAHUIlE OPTaHUYECKOT0 U MUHEPAJIbHOT'O CJIOS
MOYBHI, W TJIyOOKOe, Iepepesaloliiee KOPHU M MHUKOPHU3Y HaA TIyOu-
Hy 10 25 cm. Omuccua CO, U3 MEJKOro KOJIbIla XapaKTepu3oBaa 00-
mui notok CO,, BRIOYAIONAN BCe KOMIIOHEHTHI IOYBEHHOI'O JbIXa-
Hus (KOPHU, MUKOPH3a, reTepoTpoder), morok CO, us BTOpOTO, TIIy-
OGOKOr0, KOJIbIla MMEJI TOJbKO reTepOTPOo(GHOE IPOUCXOKIEHNE.
Koabpia yeranosaens! 1 masg 2010 r. B TMCTBEHHUYHUKE U COCHS-
Ke OIHOI'0 BO3pacTa, MPOM3PACTAIONINX HA W3HAYAJBHO OJUHAKOBOM
cepoii Jecuoit mouse (ombiT H.B. OpioBckoro). A3oT GbLT BHECEH Me-
car, cniycta — B utore 2010 r. — B hopme HUTpaTa aMMOHUS (B CYXOM
BHU/I€) HA YYACTKAX ILIOMIAAbI0 8 M2 B ueThIpex MMOBTOPHOCTAX U3 pac-
ugera 50 kr N/ra. Msmepenus ckopoctu smuccuu CO, II0YB IPOBOAM-
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Konuuectso yrnepoga, Bbl4eneHHOro Bcemu Bronormyeckumy UCTOMHUKamMu u
reTepoTpocbamu nog NMCTBEHHULIEN U COCHOW B TeYEHMEe BereTaluMoHHbIX NepUoaoB
2010-2012 rr. MNpuBegeHbl cpegHve 3Ha4YeHNs 1 cTaHgapTHbIe ownbky (n = 4).



Cekuus 2.
Buroreoxummyeckue LyKnbl U yCTOMYMBOCTb NIECHBIX 9KOCUCTEM: HATYpPHbIE UCCTEA0BaHNS U MOLENMPOBaHNE 109

auchk Tpu rozga (¢ 2010 mo 2012 r.) xamable ABe HeleJIn ¢ Mas II0 OK-
TA0Ph ¢ MOMOIILIO0 HH(ppaKpacHoro anaausaropa (Li-Cor 8100).

B mosieBoM sKcmepuMeHTEe OOHAPYIKUJICA MOJIOMKUTENbHBIA d¢-
deKT a3oTa Ha MUHEPAJIUI3AIUI0 YTJIEePOaa, KOTOPBIN ObLI 3HAUUMBIM
naxe nya obme# smuccun CO, 3a ce3oH. BHecenune asora yBeIMYMIO
obmryro smuccuio CO, 1moj COCHOU B TeYeHWe IIePBOr0 W BTOPOTO TO-
IOB 9KCIIePUMEHTAa, a MOJ JUCTBEeHHUIlell — TOJILKO B MepBbIii. B Tpe-
Tl ronx sdexT azora orcyTcTBoBas. CyMMapHBIE IIOTEPU IIOUBEH-
HOTO yIJjIepoja 3a ABa rofa 3a cuer BHeceHus 50 xr N/ra cocraBuiu
600-650 xr mox siMcTBeHHUIEH 1 B Tpu pasda Ooable (1800-2000 N/
ra) — moj cocHoii. FI3BeCTHO, UTO BHECEHUE a30Ta MPUBOAUT K JOIIOJI-
HUTEJIHLHOMY HAKOIIJIEHUWIO yrijiepoja B HaaseMHou 6uomacce [3]. Oka-
3ajioch, morepu C M3 IMOUYBBI MOT'YT COCTABJATE MOJOBUHY (KaK U IIOJ
JIUCTBEHHUIIEI) U [aKe IPEBBINIATh €ro HAKOIJIEHHE PaCTUTEJIbHO
6mromaccoii (mof COCHOIf), YMeHbIIasdA UJIW BOOOIe CBOAA Ha HeET a(-
deKT OT BHECEHUST MUHEPAJIbHBIX a30THBIX YI0OPEHUI.

Taxum o6paszoM, I0OJI€BOII SKCIEPUMEHT C PA3HBIM THUIIOM KOJIEIL
MOKa3aJj, 4To yBenudenue moroka CO, CBA3aHO B OCHOBHOM C IIOBBI-
IIeHeM aKTUBHOCTH TeTepoTPOdOB. ITO HOATBEPAMJIOCH B Jadopa-
TOPHOM WMHKYOAIIMOHHOM SKCIIEpUMEHTe, KOTOPBIH TaKKe IOKasal,
YTO IOBBINIEHNE aKTHBHOCTU T'eTEPOTPO(PHOTO COOOIMeCcTBa IPOUCXO-
IUT B TIOACTUJIKAX, 4 HE B MUHEPAJTbHBIX TOPU3OHTAX ITOUB.
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BNUAHWE NEPEBLEB EN PA3HOIO BO3PACTA
M COLMAIIBHOIo CTATYCA HA JMHAMUYECKME CBOUCTBA MNOYB
ENbHWKOB 3ENIEHOMOLLUHbIX

M.A. Opnoga’, H.B. JlykuHa', B.3. CmupHoB?, H.A. AptemkuHa’®
"LleHTp no npobnemam akonormun 1 NnpoaykTneBHocTh necos PAH, . Mocksa
2HCcTUTYT MatemaTmyeckmx npobnem 6uonorum PAH, . MywmHo
3 UHcTuTyT Npobnem npomeiwneHHor akonorun Cesepa Konbckoro HLL PAH,
r. AnatuTtbl

AHann3 MHOTOUMCIEHHBIX JIUTEPATYPHBIX JAHHBIX IIO3BOJISET 3a-
KJIOUNTDH, YTO XBOMHBIE JPEBEeCHbIe IIOPOALI (€J1b, COCHA), CIIOCOOCTBY-
IOT TTOHMKeHuio pH, yBeJnueHnIo 01 0OOMEHHOTO aJlOMUHUS, a JIU-
CTBEHHBIE — BO3PACTAHUIO CTENEHU HACBIIIEHHOCTU IIOYB OCHOBAHUA-
MU, 000OTalleHnIo UX TyMycoM u aszoToM. Ha ocHOBe pe3yJabTaToB 9KC-
IIePUMEHTOB Ha ILIaHTAIUAX, (POPMUPYEMBIX APEBECHBIMIU PACTEHMI-
MU PasHBIX BHUIOB, JOCTUrIINX Boadpacta 50-60 jer (common garden
SKCIEePUMEHTHI), IIPOBEIEHO PaHIKMPOBAHNE BHUIOB JIPEBECHBLIX pac-
TeHUl B TMOPSAKEe CHIUKEHHUS CIIOCOOHOCTM K moaxuciaenuio: (Picea
abies; Picea sitchensis; Pinus sylvestris) > (Abies alba; Pseudotsuga
menziesii) > (Betula pendula; Fagus sylvatica; Quercus petraea;
Quercus robur) > (Acer platanoides; Carpinus betulus; Fraxinus
excelsior; Tilia cordata). CoenaHbl 3aKJII0YEHUA O TOM, UTO eJib Picea
abies MMeeT HeraTHUBHBIM OIOMKeT B OTHOIIEHUN TAKUX 5JI€MEHTOB
MUTaHUSA, KaK KaJbIluil 1 Maruuii, U MOJKUCJSEeT MouBbl. Hamu mo-
KasaHo, YTO MOYBHI moA enamu crapire 100 jeT mo cpaBHEHUIO C TIO-
YBaMU MEXKDPOHOBBIX IPOCTPAHCTB OO0Taue MHOTUMU 3JIEMEHTAMU ITH-
TaHWSA, B TOM UHCJIE JOCTYIHBIMHU COCAUHEHUAMU KaJbIlUd, a Ipes-
cTaBjeHune o 60jiee BHICOKOM KHCJIOTHOCTHU IOYB II0J KPOHAMMU €JIX CO-
OTBETCTBYET TOJIbKO MUHEPaAJIbLHOMY IPOPMI0. B yC/I0BUAX MOCTOSH-
HOTO ¥ WHTEHCUBHOTO IIOTOKA KMCJIOTOOOPA3YIOINX BEIEeCTB, MOCTY-
TAIOIINX CO CTBOJOBBIMY M KPOHOBBIMHU BOJAMU, IMOMKUCICHUA Opra-
HOTeHHOI'0 TOPM30HTA IIOUB IIOM AepeBbamu enu crapmie 100 et He
IIPOMCXOLUT.

ITenp mcciaemoBaHus — MPOBECTH CPABHUTEIbHYIO OIEHKY BJIUS-
HUS JepeBbeB eJIr PasHOro BO3pacTa M COIMaJILHOrO CTATyca Ha KIC-
JIOTHOCTD ¥ ILJIOAOPOLME TIOUB eJIbHUKOB KYCTaPHUYKOBO-3€JIEHOMOTII-
HBIX, IMIUPOKO PACIPOCTPAaHEHHBIX B OOpeasbHOM 30HE.

WccaemoBanus IIPOBOAMIN B IEHTPaIbHON uacTu KOJIbCKOTrO
m-oBa (B OKPECTHOCTAX 03. YMO003epo) Ha TpeX MPOOHBIX ILJIOINAAAX,
3aJI0’K€HHBIX B EJbHHKAX KYCTAPHUYKOBO-3€JIEHOMOIIHBLIX B aBTO-
mopdHBIX JaHgmadprax. O6beKTaM1 NCCAeL0BAHUN IOCTYKUIN O -
30JIbI WJLTIOBUATIbHO-KeJIe3uCcThie. Ha MPOOHBIX TJIOIIAAAX HIEHTU-
GuIUpPOBaHbI CJIEAYIOIINEe 3JIeMeHTapHbIle O0MOTeOIleHOTHUEeCKe ape-
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anel (9OBI'A): Me)XKPOHOBBIE KYCTapPHUUYKOBO-3eJeHOMOIIHbIe, OBI'A
s3amaauH Ha ABYX craguax sapacranus (10 u 30-40 ser), exoBble Ky-
CTAPHUYKOBO-3€JIEHOMOIITHBIE, B KOTOPBIX BO3PACT JepPeBbe COCTaB-
aaa 30-40, 110-135, 190-200 mer, u exoBble MEPTBOIIOKPOBHBIE C
mepeBbamu 190-220 ger. IIpu stom mnsa aByx rpymm crapiie 110
Jer mpoBefeHa nupdepeHIuanns TepPeBbeB M0 COIMMNAIbHOMY CTaTy-
cy: BeIOpaHBI rocmojcTByoiue nepeBbs (1-2 kaace Kpadra) u mgepe-
BbA corocuojcTByiomue (3 kiaacc Kpadra).

Hamu ObIIM «BBICTPOEHBI» TPU BEPOSATHBIX AUHAMHUUECKUX Ps-
Ia, B KOTOPBIX HMCXOMHBIE COCTOSHUSA IIPEACTABJIEHBI MOUYBAMU 3alla-
aua BIIK. IIpu nmepBoM myTu pasBUTUS COOBITUN 3amafuHBI PA3HBIX
cTamuil 3apacTaHUsA 3aCe/ISIOTCA €JIbI0, KOTOPAas CTAHOBUTCS T'OCIIOJN-
cTByIOITUM gepeBoM 1-2 Kjacca Kpadra; npu pasBUTUU COOBITUH IO
BTOPOMY IYTH 3alafUHBI 3aCEJSI0TCS eJIbI0, KOTOpas CTAHOBUTCSA CO-
TOCIOJCTBYIOIIIUM JIepeBoM — 3 KJacc. TpeTuil myTh MPUBOAUT K 3a-
pacTaHUIO 3aNaAuH KYCTAPHUYKAMU U 3€JIeHBIMU MXaMu 1 (pOpMUPO-
BaAHUIO YePHUYHO-ILJIeBpo3uyMHOT0 OBT'A.

PesysibTaThl nccieq0BaHUSA IIOKA3AIN, UTO BIAUSHIE €I HA KUC-
JIOTHOCTb ¥ ILJIOJOPOAUE IIOYB 3aBUCUT OT BO3pPacTa W COIUAIBLHO-
ro craryca JAepeBbeB. V3MeHeHUs KHCJIOTHOCTU OPTaHOTE€HHBIX TIO-
PMB0HTOB MOYB B XOJ€ WX PasBUTHUS OT CTaAWI 3apacTaHUs 3alagnuH
IO TepMUHAJbHBIX CTAAUU Pa3BUTUS AEePEBbHEB PA3HOTO COITHMAJTBHO-
To0 cTaTyca HOCUT HEJUHEWHBIN XapaKTep: KMCJIOTHOCTh YBeJINYMBa-
eTcs, pmocturas makcumyma mogn eaamu 30-40 jset, a 3aTeM oA gepe-
BbAMU CTAPIIINX BO3PACTOB CHUIKAETCA M0 YPOBHS KUCJIOTHOCTU Ha-
YaJIbHBIX CTaAUii 3apacTaHus 3amaguH. [Ipu aToM comep:kaHme aso-
Ta U MOCTYOHBIX COEJWHEHWH 5JeMEeHTOB HMUTAHUSA MOJ KPOHOM Io-
cremenHo Boapactraer. OtHortenus C/N B OpraHoreHHBIX T'OPH30H-
Tax IOJ TOCIIOACTBYIOIIMMU €JsIMU CaMOTO BBICOKOTO BO3pacTa 3Ha-
YUTEeJbHO YIKe, TaK Ke KaKk U OTHoIneHue JUTrHUH/N — 25 mpoTus
33-37 B apyrux 9BI'A.B MuHepa/JbHBIX TOPUBOHTAX COAepsKaHUe OC-
HOBHBIX KaTHMOHOB IOJ KPOHOI TaK:Ke BO3PACTaeT, a UX aKTyaJlbHas
KHCJIOTHOCTH JIN00 He M3MeHAeTCA (TOCIOCTBYIONINE AEPEBbs), JUOO
JocTHUraeT MakcuMyMa mon gepeBbamu 120 jeT m majee CyIecTBeH-
HO He M3MeHseTcs (COTOCIIOACTBYIOIINE AePEeBbs).

Taxum oOpasom, HpeacTaBJIeHUS O TOM, YTO €JIb CIIOCOOCTBYET
MOAKWCJIEHUIO IIOYB M CHUKEHUIO CONeP:KaHWus 9J€MeHTOB ITHUTAHUS
TPeOyIoT IIepecMoTpa.

Pa6ora BeIMOJIHEHA B paMKax TeMbl rocyzapcTBeHHOro 3amanus [[ITIJI
PAH «CoxpaHeHVe ¥ BOCCTAHOBJIEHVE DKOJOTHMUYECKUX (DYHKIWI JeCHBIX
mouB»(0110-2014-0004), a Tax:ke moxmep:xkaHa rpantom PODU Ne 13-04-
01644-a, PODPU Ne 15-29-02697 odpu_m.
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ammuccus co, C MOBEPXHOCTHU MOYBbI
B PE3YNILTATE OECTPYKLWW PACTUTENbHBLIX OCTATKOB
B COCHSAKE YEPHUYHOM CPEOHEW TAUrU

A.®. Ocunos
WHcTnTyT 6ronormum Komu HL YpO PAH, . CbikTbiBKap

B smecax 6opeanbHOTO TMOsca MOYBA — KPYIHEUINI My yIrJyepo-
IIa, TIOTOJHEHYe KOTOPOT'O IIPOUCXOANUT B IIPOIlECCE PA3TIOKEHUA U T'y-
MUQUKAIINY OPraHWUYECKOrO BEIeCTBa, I[MOCTYIIAIOIIEro Ha IOBEPX-
HOCTB IIOYBHI C PACTUTEJIBHBIM omajoM [3, 4]. Boabias yacTs BBICBO-
00KIEHHOr0 IIPU AECTPYKIINHU PACTUTENIbHBIX OCTATKOB YIJIEPOIA BO3-
Bpammaerca B atmocdepy ¢ nmotokom CO, [1]. CrenosarenbHO, AbIXa-
HUe TTOYBHI ABJIAETCA 3HAUUTEIHLHBIM MCTOUYHUKOM AMOKCHUIA YIJIEePO-
Ia B aTMocdepy U IpeAcTaBjsieT co00ii pesysbTaT AbIXaHUSI KOPHeH
¥ PaBJIOYKEeHUS OPraHUUYEeCcKOro BeIl[eCTBA II0YBbI, PACTUTEIBHOTO OIla-
1a, KPYIHBIX IPEBECHBIX OCTAaTKOB [2].

ITenu manuOI paboThi: 1) oXapakTepusoBaTh IOCTYILIEHUE U Pas3-
JIO}KEeHIe PACTUTEJIbHBIX OCTATKOB Ha IMTOBEPXHOCTHU TOPMAHUCTO-IIO-
30JIUCTOM IOYBHI COCHAKA UEPHUUYHOTO CpedHed Tairu; 2) OIeHUTh
BBIHOC yruepoga ¢ smuccmeir CO, ¢ MOBEPXHOCTH IOYBHI COCHAKA B
TeueHNe BereTaruu.

WccnenoBanusi BBITIOJHEHBI B BereTaruoHHble mepuoabl 2011-
2013 rr. B CIIeJIOM COCHAKE UePHUUYHOM Ha TEPPUTOPUHU UepHaAMCKOTro
crarmmonapa Mucturyra 6uosoruu Komu HIT ¥YpO PAH. ITouBa Top-
(GAHUCTO-TIOA30IUCTO-TJIeeBaTadA UIIIOBUAJIbHO-I'YMyCcOBasdA MecuyaHasd,
nmoacTuaaemMas ¢ Tayounasr 60 cm cyramHKaMu. MOIITHOCTS OPraHOTEeH-
Horo ropusonTa — 10+2 cm, pH, j — 3.7, KOHIeHTpaIusa yriepoga —
46% . Bamacsl yriepoaa B JECHOR IOACTHUIKE COCTABIAIOT 25+1.9-102
r M2,

Cbop omaza ocylmecTBAAJU C¢ momoilbio 20 omamoyJsioBuTese
mwiromanso 0.25 M2, pasMeleHHBIX Ha paccTosHuu 4-5 M Apyr or
Ipyra BAOJL UPAHUI yuyacTKa mcciaegoBanusd. Oman codupaan ABAMK-
OBl B TOX: IOCJE cXoma cHera (cepequHa Mas) U OKOHUAHUS JIMCTO-
naga (Hauanao OKTAOpsA). s OIleHKM Pa3JI0KEeHUS PACTUTEJTbHBIX
OCTaTKOB 3aKJAAbIBAJIN Ha I'0J] OCHOBHbIE KOMIIOHEHTHI OIIaZia 1 Jec-
HyI0 THoAcTUNKy. dmuccuio CO, ¢ MTOBEPXHOCTH MOYBLI U3MEPAIU WH-
dpaxpacusiM razoanaausatropom LI-COR 8100.

E:xerogHoe mocrymieHme yriiepozia ¢ omagoM JPEeBECHOTO spyca B
CIIeJIOM COCHSIKEe YepHHUYHOM cocrasisger 85-125 r m2. IlpeoGiazaer
akTuBHAA Gparnusa (55-60%), HA MO0 HEAKTUBHON (DPaKIUU IIPU-
xonutcsa 36-42% . PacTurenbHbIe OCTATKMU, IIPEACTABICHHbLIE IIOUYEU-
HBIMHU YeIIyAKaMWU U IPYTUMU TPYIHOAU(P(EPEeHIINPYyEeMbIMI OTMED-
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IIIUMU OCTATKaMU pacTeHuil, 3anumaioT 3-4% . Ciaeayer oTMEeTUTH OT-
HOCUTEJbHOE IIOCTOSHCTBO (DPAKIIMOHHOTO COCTaBa APEBECHOTO OIIaia,
TOCTYIIAIOINero B TeueHue roga. Tak, Ha MO0 XBOU COCHBI TPUXOIUT-
csa 43%, xBou enu — 2, 1ucTheB 6epe3bl — 8-12, BeTBeit — 7-8, KOPBI —
10-11, pacTuTeJbHBIX OoCTaTKOB — 4, KopHeii — 17-18% . B uccuenye-
MOM COCHSIKE UYePHUYHOM Macca OIafla PACTeHUI TPaBAHO-KYyCTapHUY-
KOBOI'O ¥ MOXOBO-JIUIIARHNKOBOIO APYCOB cocTaBiseT 57.7 r m 2 roxg !
i 28.0 r C m2rox !, obmias Macca onaza B COCHSIKE UYEPHUUYHOM —
228.4-308.6 r m2rog ! manm 113.4-152.7 r C m2rox~!. Ilpu pasmoxxe-
HUU PACTUTEJbHBIX OCTATKOB OIAaJa JeCHOM MOACTUJIKU B aTmMochepy
BeIgesnsercs okoao 251 r C m2rox'. OCHOBHOII BKJIaJ B MUHEPAJIN-
sanuoHHbIA 1O0TOK C-CO, C MOBEPXHOCTHU IOYBBLI BHOCUT AECTPYKIUAS
OPraHUYECKOT'O BEIeCTBA JIECHO IOJCTUJIKU.

Ucnosnbsya sMnupuyeckyoo (axkTOPHYIO MOIeJb 3aBUCUMOCTH
mexxny Buigesnenuem CO, u TemnepaTypoii mouBel Ha rayoune 10 cm, a
TaKKe CpeJHecyTOUHbIe JaHHbIe II0 IUHAMHUKE TeMIIepaTyphl Ha HUMK-
Hel rpaHuIle JeCHOM IMOACTUIKY, ObljIa PACCUMTAHA SMUCCUSI TUOKCH-
Jla yrJyepojia ¢ ITIOBePXHOCTY MOYBHI B TeUEeHUE BereTalruu. BBIABIIEHO,
YTO C IOBEPXHOCTU TOPMAHUCTO-IIOAB0JIUCTO-TIEEBATON UJIIIOBUAID-
HO-I'YMYCOBOM IIOYUBBI CIIEJIOTO COCHAKA BbIAensercsa 243-313 r C m 2.
Boiee smaunTe bHAA 9MUCCUS XapaKTepHa AJA OTHOCUTEIbHO TeIIO-
ro 2013 r. IlonyueHHBIe PA3HBIMHU CIIOCOOAMHU ITOKA3aTeN! 9MUCCUU
IVWOKCHUIa yrJjiepojia ¢ IIOBEPXHOCTH TOP(AHUCTO-IOA30JINCTO-TJIeeBa-
TOH HJIIOBUAJBHO-TYMYCOBOI IIOUBBI COCHAKA O0BSICHSIOTCSI YUETOM
IbIXaHUSA KOPHEH pacTeHuil B IIpoliecce OIIpeleseHUs IIOTepPh MUOK-
cua yrijaepoja M3 IIOYBBLI IPYW MCIOJb30BAHUU KaMEPHOI'0 METOHa.
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MHONKALNA U SKONOIr'NYECKAA OLIEHKA
OBECMEYEHHOCTW NECHbIX NO4YB COEAUHEHMAMU A30TA

WN.B. MpunyTtunHa, E.B. 3ybkoBa
WHCTUTYT hU3NKO-XUMUYECKUX U Bronornyecknx npobnem novsoseaeHns PAH,
r. MywmHo

OO0eciieueHHOCTh JIECHBIX IIOUYB COENWHEHUSMHU a30Ta BXOAUT B
YHMCJIO BeAYIUX (PaKTOPOB IPOAYKTUBHOCTHU JIECOB, OIIPEesIsaAsa NHTEH-
CUBHOCTb M €MKOCTh OMOJIOTMYECKOTO KPYTrOBOPOTa J€MEHTOB B Jiec-
HBIX dKocucTeMax. IIpu sTOM B MOYBOBENEeHUU, JIECOBEAEHUU U Te€O-
0oTaHVKe WMCHOJIL3YIOTCS pasHble MHAMKATOPBHI OOTaTcTBa IIOYB a30-
TOM, KOPPEJIAINU MEXAY KOTOPLIMU HE YCTAHOBJIEHBI. OTO 3aTPY/I-
HAeT UX COBMECTHOE HCIIOJIb30BaHMUE MJIs PeIleHUus 3amad MOIEeJIbHO-
0 IPOTHO3a COCTOAHWUS U YCJOBUN (PYHKIIMOHUPOBAHUS JIECOB IIPHU
PasHbIX CIleHAPUAX JEeCOMOJb30BAHUA U aHTPOIIOTEHHBIX M3MEeHEeHUH.

IMens mamHOM pabOThI — MHAMKAIIUA U OIleHKAa a30THOTO cTaTyca
JIECHBIX IIOYB HA OCHOBE CONPAMKEHHOTO aHAJIM3a ITOUYBEHHO-TEOXUMMU-
YEeCKUX U Ie000TaHNYECKUX JAHHBIX. BN IPOaHAJIN3UPOBAHBI OITY-
OJMKOBaHHBIE JaHHBIE KOMILIEKCHBIX MCCJIEMOBAHUN ITIOYBEHHOTO II0-
KpOBa U BUAOBOI'0 COCTABA PACTUTEIbHOCTU TPABAHO-KYCTAPHUUKOBO-
ro sgpyca eJIbHUKOB cpenHeil Taiiru B Pecny6imuke Komu [4] 1 ciaok-
HBIX COCHSIKOB IOKHO-TaeXHOM moa30HBI B MOCKOBCKOM obsactu [1,
5]. Ilo mamubIM O comep:kanuu B mouax N m C paccumTaHbl TYJIbI
aTuX djeMeHToB u cooTHomrenre C:N B pasHbIX IOPHU30HTAX JIECHBIX
IIOYB, YTO IIO3BOJIUJIO CPABHUTH CYMMAapHbBIE 3alachbl U OIEHUTH 00e-
CIIEYeHHOCTh JIECHBIX (DUTOIIEHO30B a30TOM HA OCHOBE IOYBEHHO-JKO-
JIOTUUECKUX KpurepueB [2]. PUTOMHANKAIIUA a30THOTO CTATyCa IIOYB
BBITIOJIHEHA C MCHOJIb30BaHMEM dKoJormyeckmx mkaa [.H. Ileirano-
Ba u I'. Dnnenbepra; pesyabTAaThl 9TOIl YACTH HCCJIENOBAHUN IIPEN-
craBjeHbl B pabore [3].

B 1epHOBO-C1a00I0A30IUCTHIX MOYBAX JIETKOr'O I'PAHYJIOMETDHU-
YECKOT0 COCTaBa IIO]] CTapOBO3PACTHBIMHU COCHSKaMM 3allachkl asoTa,
paccumTaHHbIe A MAJOMOIIIHON JIECHOM IOACTUJIKK U MUHEPab-
HBIX TOPUBOHTOB 0YB (mo raybunsl 50 cm), coctaBuiu 85-100 u 360-
365 r N m2 coorBercrBenHo. Coornomrenue C:N B moacTuiake ObI-
JI0 paBHBIM 22-26, a B MUHEPAaJbHOII YACTU IIOYBEHHOTO IPOPUIST —
9-11. B cooTBeTcTBUU C CYIECTBYIOIIEel rpafamnueil IryMyCHOTO CO-
crossHuA [2], o6ecrieueHHOCTh a30TOM MUHEPAJIbHBIX TOPU30HTOB JaH-
HBIX JIECHBIX IIOUB XapaKTepU3yeTcs KaK CpemHsAasd.

B nmoagzosnmneThIx mouBax KOPEHHBIX €IbHUKOB CPegHEN Taiiru pac-
mpefesieHre 3alacoB a30Ta MEKAY MOACTUIKON (CpegHed MOIITHOCTH)
¥ BEePXHUMU MHUHEPAJbHLIMU IOPU3OHTaAMU MeHee auddepeHInpoBa-
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HO — 175-180 1 285-290 r N M 2 cooTBeTCTBeHHO. B mmouBax MOJIOABIX
06epe30B0-eJIOBBIX JIECOB, (hOPMUPYIONUXCS IOCJIe 3aPacTaHUSA BBIPY-
00K, sTa muddepeHIINAIINA BEIpasKeHa erfe cjaadee 3a cueT MEHBIITero
CYMMAapHOTO IIyJia a30Ta B MUHEPAJIbHBIX TOPM30HTAX, PABHOTO 225-
230 r N m2 (upu 180-185 r N m 2 B cioe mopctuaku). Takum obGpa-
30M, PACCMOTPEHHBIE COCHOBBIE JieCa I0KHO-TAEKHO IMOM30HbBI U €JI0-
BbIE Jieca CpegHel Talru MMeoT MPaKTUUYECKU PaBHBIE 3aIlachl aso-
Ta — 0K0Ji0 400-450 r N m 2 B BepxHeM, HaubojIee KOPHEOOUTAEMOM
cjoe TmMouBeHHOTO mpoduiasa. Ho, HeCMOTpsA HA CXOKKe TapaMeTpPbI
TMOYBEHHBIX 3amacoB, 00OTaI[eHHOCTh a30TOM JIECHBIX IIOYB CpemHeiH
TalTu XapakTepudyeTcda KaK HU3Kasd (B MUHEPAJbHBIX TOPU30HTAX
C:N = 14, B cioe moactuinru — 26-30).

s paccMOTPEHHBIX JIECHBIX IIOUB IIOKasaHa oOpaTHasA Koppe-
aanus 3anacoB asora u BeauunH C:N B cjoe MOACTUIKY, W OpAMas
KOPpeNAlUs 9TUX MMoKasaTejeill B BePXHUX MUHEPAJbHBIX TOPU30H-
Tax, UYTO XapaKTepusyeT CIenu(UKy TpaHchopMaIluyl PacTUTEIHLHOTO
omajsa m OpraHuYecKOro BeIfecTBa IIOYB.

Hauabie GpuTonHAUKAIINY (0aJIIbHBIE OIIEHKU 10 9KOJIOTUUYECKUM
IIIKaJIaM) COTJIACYIOTCSI C Pe3yJIbTaTaMH OIIeHOK Ha OCHOBE ITIOUBEHHO-
9KOJIOTUYECKUX MOoKasaTeselt (mpexae Bcero, sHauennit C:N B MuHe-
PaIbHBIX TOPU3OHTAX) U CBUAETEILCTBYIOT O 0OJbINell obecrieueHHo-
CTH DOCTYIHBIM a30TOM IIOYB B COCHAKAax MOCKOBCKOI obsacTu, He-
CMOTPS Ha HH3KUE MOKas3aTeJU 3aIllacoB OPTaHUYECKOTO BEIecTBa U
azoTa B 9TUX IIOYBAX.
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PTYTb B MOYBAX OKCKOIro 3ANOBEOHUKA

10.I. YoooeHko
OO0 «3kocepBuCy, I. BopoHex

PTyTh — TOKCUUYHBIN 3JI€MEHT, OTHOCAIINICA K IIEPBOMY KJIACCY
omacHocTu. Ee TOBBINIIEHHOE COMepsKaHne B KOMIIOHEHTAX 9KOCUCTEM
OKAa3bIBAeT HEraTHUBHOE BJIUSHUE Ha 3JJ0POBbE UEJOBEKA U KUBOTHBIX.
E:xeromHoe mocTymJieHHe MeTaJjla B OKPYJKAIOIIYI0 Cpely OIleHHuBa-
ercsa B 6000-7500 t/rox, 50-75% w13 KOTOPBIX IPUXOAUTCS HA TeX-
HOTeHHBIe MCTOUHMKK. KJIapK pTyTH B IMouBax Mupa mo BuHorpamo-
By [1] — 0.01 mr/xr, B autocdepe — 0.08 mr/Kr.

BosbmiuaCTBO PaboT MO M3YUEHUIO T€OXUMUUYECKOTO IOBEAEHUS
PTYTHU IPOBOAUTCS Ha 3arpsA3HEHHBIX TeppUTopuax. [laHHBIE O comep-
JKAHUU MeTaJjljla B I0YBaX, UCIIBITHIBAIOIIINX MUHUMAJIbHYIO aHTPOIIO-
FeHHYIO HarpysKy, HEMHOTOUMCJIEHHBI. JTO KAacaeTcs U JIECHBIX 9KO-
cuCTeM, Tle WHTeHCHUBHO IIPOUCXOIAT IPOIECChl OMOTEOXMMUUECKOH
MUTPAIUU PTYTHU, CYIIECTBEHHYIO POJIb B KOTOPBHIX WTPaeT IIOYBEH-
HBII IIOKPOB.

Hamu mcciaemoBainch IIOYBBI PA3JIUYHBIX 3JIEMEHTOB Me30pesbe-
da OKCKOro rocymapCTBEHHOTO MIPUPOAHOro OmochepHOro samoBej-
uuka. Ha I teppace p. IIpa chopmupoBanuchk 1epHOBO-IOA30IUCTHIE
TmecuyaHble IMMOYBLI PA3JUYHOM CTEIeH! OTJIeeHUs, 3aHAThIe OCUHOBBI-
MU W OJIbXOBBIMU JiecaMu. [[epHOBBIEe TOPU30HTHI ITUX IIOYB COJEP-
skat 2.1-2.6% rymyca. B rymycoBo-aKKyMyJIATHBHOM TOPU30HTE KO-
JIMUYECTBO I'ymyca KoJiebiaercsa B mpegenax 1.2-2.2% . K npupyciosoit
YacTU IMOWMBI IPpUypOUeHa aJlIIoBHAJbHAs NepHOBas rJieeBas Cpej-
HeCyIJIMHUCTasA I0YBa, 3auATas ngyoom. ComepskaHue rymyca B IyMy-
COBO-aKKyMYJATUBHOM ropusoutTe — 2.2-2.7% . Bo BHemoiiMeHHBIX
3aMKHYTBHIX HNOHMXKeHuAX Ha I Teppace p. IIpa pasBusach TopdaHo-
mojsoJimcTasd mouyBa. KomuecTBO OPraHMUECKOTO yriepoja B Topds-
HBIX ropmaoHTax mocturaer 17.7-46.0% . Peaxkmusa cpenbl Bo BcexX
mouBax Ko0Jeb0JeTcs OT CUJIbHOKHCJIONW MO0 KHUCJOW II0 BCeMy IIpodu-
JIIO.

Bepxuue ropu3oHTbEI TOPPAHO-TIOA30UCTON TOUBBI OKCKOTO 3a-
TMMOBeJHUKA COIepsKaT HauboJblliee comepskanme pryTu. CHUIKeHUe
KOHIIEHTPAIlN{ MeTaJjljla B BEPXHUX TOPU30HTAX APYTUX OMOIIEHO30B
UJeT MO PAAY NyOHSK—OJIBIITaHUK—OCUHHUK (cM. Tabauiry). Makcu-
MaJIbHbIE YCTAHOBJIEHHbBIE 3HAUEHUS COAePIKaHUSA PTYTU B ABa-IIECTD
pas BBIIle KJIAPKOBOTO U B JBa-TPU pasa HUMKe, YeM B ImouBax Bopo-
HEJKCKOTO0 3aroBegHUKa [2].

B mouBax, mpuypoueHHBIX K I Teppace p. IIpa, ormeuaeTca pes-
KOe CHIKEHINE CONEePIKaHus PTYTHU ¢ INIyOmHOW. B MaTepumHCKOI mOo-
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CpeaHee cogepxaHne pTyTu (BepxHsas cTpoka XS , HUXKHAA — min-max)
B NoYBax pasnu4HbIX 6uoueHo30B OKCKOro sanoBegHuKa

BuoueHos, noysa Hg, mr/kr
0.032 £ 0.01
Bonoto, TopdsaHo-nog3onucTas 0.002-0.061
[y6HsK, anntoBranbHas 4EPHOBO-TIIeeBast TSXKENOCYrMMHNCTas 0.03 +0.007
0.018-0.048
OnbluaHuk, 4epHOBO-NOA30MMCTas orfeeHas necyaHas 0.014 £ 0.008
N-0.042
0.01 £ 0.007
OCUWHHKK, fiepHOBO-MoA30MMCTas NecyaHas 0.002-0.022

lNpumeyarus. X — cpeaHee apudmertnyeckoe, S _— owmnbka cpeaHero, min — MUHUMarb-
HOe, max — MakcumarsibHOe YCTaHOBINEeHHOe coaepxkaHue ptytn, N — Hke ypoBHSI onpepere-
Husi npubopa.

pojZie ee KOHIIEHTPAIIMA COCTABJIAET CJEIOBbIe KoJimuecTBa. B asiio-
BHAQJILHOU CPESHECYTJIMHUCTOHN IIOUBE CHUIKEHUE COJEPIKaHUA MeTall-
Jla BHMU3 II0 HOPO(UI0 IPOUCXOAUT 0OoJiee ILJIaBHO, UTO, BEPOSATHO,
CBS3aHO C BBICOKOM J0Jieli 9jIeMeHTa, aCCOIMHPOBAHHOTO C WJIMCTOU
dpaKIue.

CraTUCTHUUECKU JOCTOBEPHAsS 3aBUCUMOCTH MEXKIY COAEP KaHUEeM
PTYTH U T'yMyca yCTaHOBJIEHa BO Bcex mouBax I teppacs! (r = 0.94-
0.99; p < 0.05). B anmoBuaIbHOM CYTJIMHUCTON TMOYBE CTATHUCTHUUE-
CKM JOCTOBEPHOI CBA3W HE OTMeYaeTcsd. ITO SBJSETCS CJIEICTBUEM
copOIuy GOJIBIIION AOJIM MeTaJljla HAa IIOBePXHOCTU MEJTKOJAUCIEPCHBIX
YacTHUIl, a He TOJHKO ero HaKOIJIeHMeM B KOMIIOHEHTaX OpraHmdue-
CKOTO BEIIeCTBa, KaK B JAEPHOBO-IIOJ30JIMCTHIX 1 TOPMOAHBIX ITOUBAX.

CraTUCTHUUECKU JOCTOBEPHAA OTPUIATEJIbHAA 3aBUCUMOCTH MEXK-
Iy COmep KaHUEeM PTYTU U peakIueid cpefbl IOUBEHHOT'O PACTBOPA OT-

MeueHa B TOPMAHOIN mMmouBe 3abosoueHHOTO HMOHMMKeHuA (r = —0.81;
p < 0.01). B mouBax Apyrux TUIIOB HmOm00HAA 3aBUCHUMOCTL HEIOCTO-
BEpHA.

BriBogbi: 1) ycTaHOBJIEHO IIOBBIIIIEHHOE COAEP:KaHWE PTYTH B
mouBax OKCKOTO 3allOBeIHUKA II0 CPABHEHUIO C KJIAPKOM IIOUB, IIO-
HI)KEHHOe — II0 CPABHEHUIO C IMOYBaMU BOPOHEKCKOTO 3amOBeIHII-
Ka; 2) Ha HaKOIJIEHWEe PTYTHU B II0YBAX OCHOBHOE BJIMSHUE OKa3bIBa-
I0T KOJIMUYECTBO OPTaHUYECKOT'0 BeIlecTBa 1 0COOeHHOCTH I'DaHyJIOMe-
TPHUYECKOTO COCTaBa.
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MAPAMETPU3ALIUA POIMU ®AYHbI B ®OPMUPOBAHUU T'YMYCA
ana mogenn AMHAMUKA OPTAHMYECKOIO BELLECTBA
NECHbIX NOoYB

O.l. YepToB', A.C. Komapog?, C.C. BbixoBeu?, M.M. Wawkoe?, MN.B. ®ponos?
" BUHreHCKUIA NONUTEXHUYECKNI YHUBEPCUTET, I. BuHreH Ha PeliHe, Mepmanusi
2 AHCTUTYT PU3MKO-XMMUYECKMX U Bronornyecknx npobnem noysosegeHmst PAH,
r. MywmHo

PasBuTme auHaMWYECKOTO MOIEJIVMPOBAHUA OPTaHUUYECKOTO Be-
miectBa mouB (OpBII) Tpebyer peleHusa 3aayuu IO OTPeNeJeHUI0 PO-
JIY TIOYBEHHOU (hayHbI B I'yMyC000pa30BaHUU, IIOCKOJIbKY 9TOT ACIEKT
MPaKTUYECKU He YUUTHIBAETCS B COBPEMEHHBLIX Monaeasx. Ha ocHo-
Be aHajaus3a W 00paboTKM AOCTYNHBIX mybaukanuii [3] BeipaboTaHa
MeTONWKA OIlpeJiesieHnA Habopa mapaMeTpoB U (GYHKIIMI IO BJIUSI-
HUIO TOYBeHHOU MuKpodayHsl Tpoduueckux cereit (TC) u mesoday-
HBI JTOKJEBBIX UepBell Ha (JOPMUPOBAHUE MPOAYKTOB UX MeTabO0JIm3-
Ma M MOPTMACCHI KaK MCXOTHOI'0 MaTepruaja ryMupuramuu. ITU Ima-
paMeTpsl HEOOXOAMMBI AJiA MHTerpamum B Mmomenb auHamuku OpBII
necubix mouB ROMUL [4].

TeopeTuuecKoii OCHOBOII pabGOTHI ABJIAIOTCSA: a) CYIIECTBYIOIIAA
¢ XIX B. KoHnenmnua «GopM rymyca» C BBIIEJIEHHEM COOOIIIECTB Op-
TaHU3MOB-JIECTPYKTOPOB; 0) XOJIMCTUUYECKAsd KOHIIEIIIUA OMoJormye-
CKOIl M 9KOJIOTMYECKOM CTEeXHMOMETPHUH C aKIIEHTOM Ha MHTErpaluio
Pa3JIMYHBLIX YPOBHEHN OMOJIOTUUYECKOI U SKOJOTMUYECKON OpraHu3aiuu
U MaTeMaTu4yecKoe MojeaupoBaHue [5].

B orHOmenum murpodayasl TC OBLIO IOCTYJIUPOBAHO, UTO B
nouBeHHBIX TC CyIIEeCTBYIOT aIOMETPUYECKUE COOTHOIIIEHUA MEXK Y
reTepoTPOMHBIM IbIXaHUEeM OPraHuM3MOB Ipu MuHepasusaiuu OpBII
u IpoAyKTaMu Merabosimama OuMoThI. IIOCKOJIBKY MHHEpaJIu3aIus
OpBII omnpenensercs Bo Bcex momenax OpBII, To oTkpbiBaeTcsa BO3-
MOKHOCTD OIIpeJesIeHrUsA U IPOAYKTOB MeTabom3Ma IIOYBEHHOUN (day-
HBI TI0 COOTHOIIIeHUI0 ¢ MuHepanusanueii OpBIl B pamMkax meTonu-
Ku amanmusa u naHBIX TC [3, 7]. Ha ocHOBe 9TUX MaTepuaIoB IIPO-
us3BeZieHa TUOU3ANMA CTPYKTYyphl TC IO rOpMBOHTaAM JIECHBIX IIOUB
(01, 02+03, A1/E) u Takke 10 IrpuOHOMY U GaKTEepUATBLHOMY «3HEp-
retuueckuM Kauasam» TC [6]. Hanee mo sK0(GU3MOJIOTUUECKUM IIa-
pamerpam dayubsl TC (9¢heKTUBHOCTh ACCUMUIAIINYN MUIIHA, PACX0-
OB aCCUMWJIMPOBAHHON NHUINM HA IPOAYKIIMIO OMOMACCHI M IbIXa-
HUe, CMEePTHOCTH) BHIUMCJIEHLI HOPMATUBLI UX ALIXAHUA, S9KCKPEeMeH-
TOB (pPas3HUIA MEXKIY IMOTPEeOJeHHOM W aCCUMUJIMPOBAHHOI ITUIIEH)
¥ MOPTMAcCChl B Ka’KJOM BBIJEJIEHHOM «TUIIE» U 9HEPreTUUECKOM Ka-
nase. COOTHOIIIEHUST BEeJIUYUH BBIXOJA SKCKPEMEHTOB X MOPTMACCHI
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K aeixanuio B TC sBiasioTcsa mapaMerpaMu ()OPMUPOBAHUSA ITPOAYK-
TOB MeTabo/im3Ma B 3aBUCHUMOCTU OT OOIIEr0 reTepOoTPO(GHOTO AbIXAa-
Hus Bcex opranusmoB TC. aa kammoro «tumna» TC Taxk:ke BBIUKCIIE-
HBI QYHKIIUU JJIs OIpeneeHusT HJOCTYIIHOTO a30Ta B 3aBUCUMOCTHU OT
C:N OpBII mo Toii xxe meToguke ananuza TC.

st OIeHKM aKTUBHOCTU IIOYBEHHO-IOACTUJIOUHBIX MTOMKIEBBIX
yepBeil coOpaHbl AaHHBIE 00 WX SKO(PU3UOJOTUUYECKUX IlapaMeTpax,
MMUIEeBBIX MPEANOYTEHUAX, IPOAYKIIUNA KOIIPOJIUTOB U OCOOEHHOCTAX
a30THOTO IMKJa B KompoauTtax [1, 2, 8]. Ilo a3TuM HaHHBIM BBIUHC-
JIeHBI cIenu(uUecKkre mapaMeTpPhbl IPOIIECCOB B CBEXKUX KOIMPOJIUTAX,
rie Hapsaay ¢ MHTeHcuBHOI MuHepasusamnueii OpBII u azora HabJr0-
IaloTcsA aKTUBHAsS as3oT(GUKcAIusa U (DOPMUPOBAHNE CTAOUILHOTO Ty-
myca.

ITonyuenuble MaTepuasbl CBeJeHbI B HAOOD ImapamMeTpPOB AJIS MO-
nmeau OpBII ROMUL. Co3gaubl Moayau akTUBHOCTH MuKpodayHusl TC
¥ TIOYBEHHO-TIOMCTUJIOYHBIX MOMKIEBBIX UepBei. OTHM MOAYJIU OBLIN
unaTerpuposanbl B ROMUL 6e3 maMeHeHUs1 ero 0a30BOM CTPYKTYPHI.
TecTupoBaHme HOBO¥ BepCUM JJIs IMOAB0JAUCTON (mpoduabHO audde-
PEHIIMPOBAHHOM, aJIbOEJIIOBMCOJIM) MOUYBLI TAaWTUW IIPU IIOCTYILIEHUU
oIajla Pa3JNYHOTO KayecTBa IIOKA3aJio, UTO B IMOTOKaX TPaHChHOPMU-
pyeMoro opraHMYecKOor'o BeIlecTBa OT omaja K (PPaKIiuAM MOACTUJII-
KM ¥ K TYMYCOBOMY TOPH30HTY IITPOIOPIIUS IPOAYKTOB MeTaboam3ma
dayusr cocrasisier 2-5% . HakomeHue sTOoro marepraja IIPOUCXO-
out ToabKo B O3 u Al.

IIpuBenmennble maHHBIE IIOKA3bIBAIOT IIEPCIEKTUBHOCTL yueTa
mpoayKToB MeTaboausma (ayubsl TC KaK MCTOUHHUKOB I'YyMYCOBBIX Be-
mectB 1 OpBII KOIpoJIUTOB HOKIEBBIX UepBeil B MOAENN AUHAMUKN
OpBIT ROMUL. BxiaooueHue 5TUX MOAYJEH ITO3BOJUIO TaKiKe YTOU-
HUTH aJITOPUTMBI pacueTa MUHepaIu3aum a3ora.
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MOJENIMPOBAHUE NPOAYKUNOHHBIX NOKA3ATENEN
PA3HOBO3PACTHbIX OPEBOCTOEB

B.H. WWanuH', A.C. KomapoBs', R. Mdkipaa?
"MIHCTUTYT ODU3MKO-XMMUYECKMX 1 Bronormyeckmx npobnem noysoeeaeHusi PAH,
r. MywuHo
2Natural Resources Institute Finland, Vantaa, Finland

3anmaueil faHHOII pabOTHI ABJISETCS IIOUCK CPEeICTBAMU MMUTAIIU-
OHHOT'O MOJEJIUPOBAHUA ONTUMAJIBHOIN (C TOUKU 3PEHUA COXPaHEHUS
basiaHca yrjepojia) CTpaTeruy yupaBJIeHUs Pa3HOBO3PACTHBIMU Jieca-
Mu. Berau copMyampoBaHbl CAEAYIONINE BOIPOCHI: 1) ABIAIOTCA JIN
cMeIllaHHBIE Jeca 0oJsiee TPOAYKTUBHBIMU IO CPABHEHUIO C MOHOKYJIb-
Typamu 3a cuer 6ojee 3(p(PeKTUBHOr0 MCIOJIb30BAHUS OrPAHUUYEHHBIX
pecypcoB; 2) BodpacTaeT Ju 3(h(PEeKTUBHOCTb HCIOJb30BAHUSA PECyp-
coB (B IepPBYI0 oOUepenb, JOCTYIIHBIX AJISA PACTEHUH COeIMHEHUI a3ora
B IIOYBE) B PA3BHOBO3PACTHHIX JPEBOCTOAX II0 CPABHEHUIO C MOHOKYJIb-
TypamMu; 3) CIIOCOOHBI JIM PA3HOBO3PACTHBIE Jieca JOJITOe BPeMs IIOJ-
IepyKUBaTh MPOAYKTUBHOCTh HAa BBICOKOM YPOBHE IIPU €CTECTBEHHOM
PasBUTHUU U PA3HBIX JIECOXO3AMCTBEHHBIX CIIEHAPUAX?

UcnonbioBanack cucrema moneneir EFIMOD [2], koTopas 1mo3Bo-
JIsieT UMUTHUPOBATh Pa3BUTHE JPEBOCTOEB C TOYHBIM IIPOCTPAHCTBEH-
HBIM PACIIOJIOJKEHUEM JepeBbeB. DYHKIMOHAJIbHBIE BO3MOYKHOCTH
cuctembl mozesieii EFIMOD pacimupeHbI ¢ IOMOII[LI0 HOBOM IIPOILe-
IypbI, UMUTHUPYIOIIEell MeXaHu3Mbl afalTalu KOPHEBBIX CHUCTEM Je-
PeBbeB K KOHKYPEHIIMU CO CTOPOHBI COCeIHUX JePEeBbEB U K HEOIHO-
POAHOCTAM B pacupeejeHUU pecypcoB mouBsl [3]. Mogens ObL1a OT-
KanubpoBaHa W BepU(PUIIMPOBAHA Ha OCHOBE PETMOHAJLHBIX TAOJIMII,
xoma pocra [1].

NmMmurupoBasiochk pasBUTHE MOAEJLHBIX YYaCTKOB Jieca IIPU CTa-
muoHapHoOM Kjumare [5]. [ia mHuUImasmnsanuy UCIOoJIb30BaHbI MTaH-
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HbIe IO COJEPyKaHMIO a30Ta WM OPraHMYECKOro BelllecTBa B mouse [4].
MogennpoBajioch pPasBUTHE OJHO- M Pa3HOBO3PACTHBIX IPEBOCTOEB,
chopmupoBaHHBIX OGepesoit moBucioii (Betula pendula Roth), enbio
oosikHOBeHHOIT (Picea abies (L.) H. Karst.) u cocHOIi 0OGBIKHOBEHHOM
(Pinus sylvestris L.). Ilapamerpsl gpeBoCTOEB (IJIOTHOCTDH, CPESHAA
BBICOTA, CPEIHNIT TraMeTp) ObLIN OIleHEeHbI HAa OCHOBE PETMOHABHBIX
rabuui xoxa pocra [1]. IIpogoskuTebHOCTh IEPUOLA MOJEJINPOBA-
Husa cocraBuia 100 jer. Iyd OIeHKU BAUAHUSA HEOIPENeJeHHOCTHU
BXOOHBIX TapaMeTPOB Ha Pe3yJabTaThl MCIIOJb30BAJIOCh CTATHUCTHUUE-
cKoe MomeaupoBaHue MeronoM MonTe-KapJio.

WMuTupoBasoch pasBUTHE APEBOCTOEB IIPU CIleHAPUU BBIOOPOU-
HBIX PYOOK, KOTOPBIN IpeaycMaTpuBall ABe pyOKu yxoza (IIpu BO3-
pacte apeBoctosd B 25 u 50 JeT) ¢ u3bATHEM OTCTAIOIIUX B POCTE U
HelleJIeBBIX IIOPOJ AEPEeBhEB, a TaKJyKe IOCJEeAYIOIIYI0 CEepPUI0 BBIOO-
POUHBIX PYOOK ¢ udbATHeM 30% Jaydurmx aepeBbeB (II0 CyMMe ILIO-
mamei ceuenmit) ¢ oboporom pyoxu B 30 jer.

PesyabTaThl MOIeIUPOBAHUS OIEHUBAJNCH IO HECKOJBKUM Be-
IYIIUM IIePeMEeHHBIM, B TOM uYucjae 3(PPEeKTUBHOCTU MMOTPEOIeHUs
asora u3 mouBhI (1 KI asoTa Ha 1 KI MacChl TOHKUX KOPHeH aepeBa) u
BEJIMUMHE HETTO-9KOCUCTEMHON NPOAYKIINYU (YKUCTasA IePBUYHASA IIPO-
IYKIIUA 3a BBIUETOM 3aTpaT Ha AbixaHue). IlokasaHo, UTO PasHOBO-
3pacTHbIE IPEBOCTOM IEeMOHCTPUPYIOT OoJiee apeKTuBHOE moTpebd.ie-
HUe pecypcoB (3a cuer GoJiee pPABHOMEPHOTO pacIpeiesieHus 6momac-
CBI IIO3€MHBIX OPTaHOB), UTO HPUBOAUT K POCTY UX IMPOAYKTUBHOCTHU
110 CPAaBHEHUIO C OJHOBO3PACTHLIMU MOHOKYJILTYPAMMU.

Pabora BrimonueHa npu GuHaHCOBOU moxzep:kke PODU (rpant Ne 15-
04-05400) u Axagemunu Hayk Puuasaaguu (rpantsl Ne 140766 u 278151).
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MOAEJNIb KOHKYPEHLUWW OEPEBBLEB 3A PECYPCbI MO4BbI

B.H. WanuAK', M.M. Wawkos’', H.B. UBaHoBa?, J1.K. PoueBa®, C.B. MockaneHko',
3.P. BypHawesa*, A.C. Komapog', R. Makipaa®
"MIHCTUTYT DU3MKO-XMMUYECKNX 1 BUonormyeckmx npobnem noysoeeaeHusi PAH,
r. MywmHo
2HCcTUTYT MatemaTmyeckmx npobnem 6uonorum PAH, r. MywmHo
3 AomuHucTpaumsa MO MywwmHo, . MywmHo
4 BalLKMPCKMI rocy4apCTBEHHbIV YHUBEPCUTET, I. Ydha
5Natural Resources Institute Finland, Vantaa, Finland

B mpemsosxkeHHON MOAenM MMHUTHUPYEMOE ITPOCTPAHCTBO IIPeJ-
CTaBJIEHO KBaJIpPaTHOW pPEeIIeTKOIi, pasmejeHHON Ha AYeldKM OJuHa-
KOBOr'o pasmepa. 30HA pacCIpPOCTPAaHEHUS KOPHEBOU CHUCTeMBI JepeBa
mpejcraBieHa HabopoMm siueek. Ha mepBoM aTalle aJropuTMm oIpeje-
JfeT IJIOaJb MIUTAHUSA Ha OCHOBe cpexHeil (I _avg) maabHOCTH pac-
IpoCTpaHeHUsT KOpHeil, KoTopasa ABJIAeTCA BUAOCIEIIN(PUUHBIM mapa-
MEeTPOM, 3aBUCAINM OT AUAMeTpa CTBOJIA, C AOIMOJHUTEIbHBIMU KOP-
PEKTUPYIOIIUMUA MHOKUTEJIAMU, YYUTHIBAIOIIUMU YCJIOBUSI MECTO-
obuTaHuA (BJIAXKHOCTH M OOTATCTBO IOUBHI). [lajiee pacCUMTHIBAETCSA
o0Imas IJomIanb, 3aHnMaeMas KOPHEBOII CHUCTeMOIl KasKJIoro JepeBa
(kax mIomanb Kpyra ¢ paguycoM, paBHBIM [ _avg).

s ompeneneHUs OUePEeIHOCTH BKJIOUEHUS HOBBIX SAYeeK B 30-
Hy IUTaHUA paccumrhiBaercd mapamerp p = f(d)f(m)f(n), roe f(d) —
BEPOATHOCTh B3aHATUS AYEHKU KOPHAMHU JepeBa B 3aBUCUMOCTU OT
paccToAHUSA MEXKIY TEeKyIneill suelKoi m 0a30BO# (T.e. TOM, B KOTO-
poil pacmosiaraercsa camMo JepeBo), f(m) — aHasormuHas QYHKIUS OT
Macchl KOpHeil Apyrux aepeBbeB B TeKyIlel sueiike, u f(n) — aHa-
JoruvyHas (PYHKIUS OT KOJWUECTBA JOCTYIHBIX 9JIEMEHTOB IMUTAHUSA
(mpesxze Bcero, azoTa) B AaHHOU aueiike. IlapameTrp p paccuuThIBa-
eTca A KaKIOU sSYelKu, KOTopas eIlle He BXOAUT B 30HY PacIIpo-
CTpaHeHUsI KOPHEH nepeBa, HO IOTEHIIMAJIbHO MOYKET ObITh BKJIIOUE-
Ha B Hee. Sluefikm ¢ HAMOOJBIIINM 3HAUEHUEM p OYAYT BKJIOUEHBI B
30HY IUTAHUSA IIE€PBLIMU.

CorsacHOo (pOPMYJIUPOBKE MOIEIU, 3JIEMEHTHI MUHEPAJIbHOTO IIH-
TAaHUA B KaXKJOU sAUeiiKe paCIPeNesdioTca MeXKIY NePeBbAMU IIPO-
MOPIIMOHATIBLHO OMOMacce MX TOHKUX KOPHeH B JaHHOI AdYeiiKe, C JO-
IMOJIHUTEJbHBIMY ITONPABKAMY HA PACCTOSHUS IO CTBOJIA, BUI U BO3-
pact nmepesa [1, 2].

Buomacca cKesieTHBIX KOPHeIH Ka'KAOTO JAepeBa pacIipejessieT-
csA B IIpefesax 30HBI MUTAHUS IIPOIOPIIMOHANbHO 3HaueHusaM f(d), a
6uomacca ToHKuX KopHeil — f(d)f(m)f(n). Tak:ke Momesb OIMUCHIBA-
eT BepTUKAaJbHOE pacipenesieHre 6moMacchl KOpHeil Mo IpouUI0 Io-
YBBI IIOCPEACTBOM CTEIIeHHON (PYHKIIUU C BUAOCIEU(MUUHBIMU KOd(-
(pumueHTaAMHA.
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POJIb NOYBbI B YIMEPOOHOM BIO[KETE POCCUACKUX NECOB

O.I. WenaweHko" 2, J1.B. MyxopToBa®, A.3. LLiBugeHko™"?
" MexayHapoaHbI MHCTUTYT NPUKNagHOro CUCTEMHOTO aHanmaa,
r. JlTakceHOypr, ABCTpus
2 MoCKOBCKMIA rOCY4apCTBEHHBIN YHUBEPCUTET neca, . Mbituwm, MockoBckor obn.
3 MHcTuTyT neca um. B.H. CykayeBa, r. KpacHosipck

Jleca urparmoT BayKHYIO POJIb B KPYrOBOPOTE U CBSA3BIBAHUU YTIJIe-
pojlia KakK B JIOKAJbHOM, TaK U B IJIo0aJbHOM MaciiTabe. BopeasbHbIe
Jleca HaKaILJIMBAIOT OIPOMHOE KOJIMYEeCTBO yIJiepoja, B YACTHOCTH, B
mouBe. BoJiee TTOJTOBUHBI POCCUMCKUX JIECOB IIPOM3PACTAIOT HA Bed-
HOII Mepa3JioTe, UTO yBEJWUYUBAET HEONPeAeJeHHOCTh AUHAMUKU 3a-
[acoB IOYBEHHOTO yryepoja nmpu maMeHenuu Kiaumara. Ilorox CO,
u3 1mouBBEI B aTMocdepy (mpixanue mouBbl — III[) ocraercs, BepoAT-
HO, HauMeHee M3YyUYEeHHBIM KOMIIOHEHTOM TIJIO0AJBbHOIO IUKJA yIJje-
poma. IIJ]l saBucuT oT MHOTHUX (HaKTOpPOB (HAaIpUMep, THUIIA PACTHU-
TEJILHOCTU U TOYB, YCIOBUU PA3JIOMKEHUA W T.I.) U 3HAUUTEIHHO Ba-
pBUPYET BO BpeMEHH! U IPOCTPaHCTBe. BoJsbIllasd HEompeIeIeHHOCTh B
olleHKax samacoB yriepona u IIJ] BLISBIBAeT CYIIECTBEHHBIN pasdpoc
B OIleHKaX YIJIePOJHOrOo OI0AKeTa pocCHiicKUX JiecoB. Hamu paspa-
6orana mozesb IIII poccuiicKux JieCOB HA OCHOBE MHTETPAJILHOI 3e-
MeJbHON MHMOpPMAIUMOHHON crucTeMbl [8] u 6a3bl JaHHBIX HATYPHBIX
M3MepeHu# 3amacoB MmouBeHHOTO yriaepoxa u IIII. 9ta momenb 6asu-
pyeTcs Ha moJieBbIX uaMepeHuAx I1]1, KIuMaTUUYeCKUX MOKa3aTeaax,
THUIIE IIOYB U PACTUTEIHHOCTH, a TAK)KEe YUNTHIBAET PA3IMUYHbIE HAPY-
meHudA. IIpocTpaHCcTBeHHOE paspellleHre MO cocTaBiasgeT 1 xm2.

ITo marmeii omenkKe, JiecHble MouBLIl Poccuu comepskat 144.5 Ilr C
B BepxHeM 1 M cioe, B Tom yncie 8.3 IIr C — B moactuiake [6]. Omiuod-
Ka OIleHKU OOIIero 3amaca OpraHMuYecKoro yrijiepojia B OYBE POCCHUII-
CKUX JiecoB HaxomuTcs B mpegenax 10% (CI 0.9). Cpexguee comepaxa-
HUe yriepoja B mouse cocrasiser 17.6 xr C M2 u HaXOAUTCA B IIpe-
Jesax OIEeHOK Apyrux aBTopos oT 9.6 mo 20.3 kr C m 2. HemasHue pe-
3yJIBTAThI HAXOOATCA, KaK IIPABUJIO, OJIMIKe K Halllel olleHKe, HAIlPH-
mep, 15.9, 16.2 kr C m 2 [3]. OgHAKO HEOUPEIeJIeHHOCTH IPUBEIeH-
HBIX BBIIIE OI[EHOK 3aIlacoB yIyIepona OObIYHO He COODIaioTCs.

Cpenusas omeHKa samacoB yriepoga moactuiaku (1.01 xr C m2)
Bapeupyet ot 0.40 (;1eca B 30He MOJYIYCTHIHE) 70 1.26 Kr C M2 (1m-
pokosincTBeHHBIE Jeca [lambaero Bocroka). IIpyrue aBTopbl coobima-
IOT cpelHUe AJIs CTPAHBbI 3amachl YIJIepoJa B JIECHOH IIOJCTUJIKE OT
0.72 [4] mo 1.80 kr C m 2. IlpuunHaMu TaKkoro pasépoca OIEHOK sSB-
JISTIOTCS WCIIOJIb30BaHMEe PA3JIUYHBIX MCXOMAHBIX HAHHBIX U METOIOB, a
TaKJKe yUYeT WJIN HeydeT HapYIIeHU.
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CymMmaphoe rereporpoduoe apixanue (I'I]) poccuiicKux ImOYB IO
snecamu orereno Hamu B 1.7 IIr C rox™?, umu 207 r C m 2 rog ! [7].
9T pe3yJbTAThl HECKOJLKO BRIIIE, UYeM B IIPOUYNX MyOanKamusax. Ha-
npumep, Nilsson u ap. (2000) coobmranu 179 r C m2 rog !, Kypraso-
Ba [1] — 171, Tony6aruukos (2011) — oxomxo 160 r C m 2 rox .

MesxromoBasa Bapuanua I'I] 3a mepmox 1997-2005 rr. Onlia, 1m0
HAIIIUM OIleHKaM, B mpegenaax =5% B 1esoM 1o crpane u g0 +23% —
IJIs1 OTAEJbHBIX PErMOHOB CO CPeqHUM JuHeHHBIM TpeHgoMm +0.2% B
rog. IIporHos mo pernoHaJbHON KJauMaTuueckoir momeau I'TO, coor-
BerTcTByMOIuUii creunapuio MI'OUK A2, coobmtaer yBemmuenue I'Il K
2020 r. Ha 6% m K 2050 r. — ma 17% B cpegHeM AJA CTPAHBI IIO CPAB-
HeHuIo ¢ 6a3oBeIM mepuomom 1981-2000 rr. [2].

75% ob1ero 3amaca yriaepona jecoB Poccuu HaXOAUTCA B II0U-
Be. Cpexuuii rogosoit moTok I'I] He mpesBbimaer 1.2% oT ob61IeTo 3a-
maca yriepoga. I'[l TOUBBI COCTaBJISIET B cpeaHeM O0KoJio 65% uumcToit
TIEPBUYHON MPOAYKIIMU, YUNCTHIN 9KOCUCTEMHBIHN YIJIePOAHBIN OaaHc
snecoB Poccun — 546+120 Tr C rog !, wiau 66=15r C m2 rog* [5].
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Cexuusa 3. .
CTPYKTYPA U ®YHKIIUU IIOYBEHHOU BHUOTHI
B JJECHBIX 9KOCHUCTEMAX

OLIEHKA ®AKTOPOB, BITUAIOLWLUX HA YUCNEHHOCTb XYXXENUL
(COLEOPTERA, CARABIDAE) B IrPAAMEHTHbBIX YCNOBUAX
BAPIY3UHCKOIo XPEBTA

T.J1. AHaHuHa
denepanbHoe rocyaapcTBEHHOE BIOMKETHOE yyYpexaeHue
«3anoBegHoe Nognemopbey, I. YnaH-yas

s moHUMaHUA XapaKTepa X MacIITab0B BIUAHUA TJI00ATBHBIX
M3MeHeHU Ha JOKaJbHBIE 9KOCHCTEeMbI HeOOXOAMMO 3HAHUE OOIIUX
TEeHIAEeHIIUHN U TPEHJ0B U3MEHEeHUs B PEerroHaAJILHOM KOHTeKcTe. Bos-
IelicTBHe KJMMaTa Ha OMOTY JIy4llle BCero M3ydYaTh B BHLICOTHOM I'pa-
INEeHTe, OXBAaTHIBAIOIIIEM BCe PACTHUTEJIbHBIE IIOSACA.

IlpencraBuTenn cemeiicTBa KYsKeJHUIl II0 PasHOOOpasuio, YHC-
JIEHHOCTHU U OmoMacce UTPaloT B SKOCHCTEMAX Ba)KHYIO poJib. B Bap-
TY3MHCKOM 3amoBemHUKe ¢ 1955 r. mpoBoAATCA peKMMHBIE CTaI[Ho-
HapHbIe HaOJIOJeHUA 3a OCHOBHBIMU METEOPOJIOTUUYECKUMH HIapaMeT-
pamu, a ¢ 1988 r. — MOHHUTOPUHT UMCJAEHHOCTHU KYIKEJNIl, TOJA KO-
TOPBIX 3aHMMAaeT 3HAUUTEJNbHOE IIPeJCTaBUTEJILCTBO, — Oosiee 70%
cpenu HacejdeHus reprerodous BaprysuHckoro xpebra. Ilpu momormu
CTATHUCTUYECKUX METOJOB aHaJM3a CAejlaHa TOMBLITKA OIeHKU BO3-
IeticTBuA (aKTOPOB OKPYsKaloIeli cpelbl Ha IJIOTHOCTHL HaCeJIeHUS
MaccoBBIX BuAOB xKyxKenui: Carabus (Morphocarabus) odoratus bar-
gusinicus, Pterostichus montanus; Pterostichus dilutipes.

B mamrem mcciemoBaHWM OCHOBHOE BHMMAaHWE OBLIO YIEJIEHO KO-
JINYECTBY TeIlJla, BJAru M UX COOTHOIIEHUAM B MECTOOOUTAHUSAX Ka-
pabu BEICOTHOTO psjga MCCIeAyeMoi TeppuTopuu. B KauecTBe MmoKa-
3aTesid KOJMYECTBEHHOM Mephl B3aMMOCBfA3ell ITapaMeTpPOB «MeTeo-
ITaHHBIe—YMCJIEHHOCTh» NMPUMEHAJNN PAHTOBBIA KO3((dUImeHT Koppe-
aanun Kenpamna (r). I[1A BbIACHEHUS 3HAYMMOCTH HCIIOJIb3YEMBIX
mapaMeTpPOB IPUMEHUJIN (PAKTOPHBIN aHaAIM3. B Hero ObLIN BKJIIOUE-
HBI CpeJHVe, MUHUMAaJbHbIE, MAKCUMAaJIbHbIE CPEeIHECYTOUYHbIE TeM-
mepaTypbl IPU3EeMHOI TOJIIIN BO3AyXa, MUHUMAJbHBIE TEMIIEPaATypPhI
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BO3AyXa Ha II0YBE, CPEJHEroJoBble 3HAUEHUS CPEeIHECYTOUHOH TeM-
mepaTypsl, ypoBeHb aTMOCHhEPHBIX 0CAJKOB 3a BereTallMOHHBIN Iepu-
on (UI0HB-aBryCT). BinAHMe TepeuncJIeHHBIX TapaMeTPOB HA YKCJIEH-
HOCTbh JKYJKEJIUI] OIPEeAesiAIOCh Ha IIPUMepe TPeX MacCCOBBIX BUIOB
JKYPKEJIUI], IITMPOKO IIPE/ICTABJIEHHBIX Ha KJIOUEBOM ydacTKe Bapry-
3uHCKOro xpebra (454-1700 m mag yp.m.). [loMruMo OOBIYHBIX METEO-
POJIOTHUECKUX IIapaMeTPOB MCIIOJIb30BAJIN PACUETHBbIE MHIEKChI: IIPO-
IOJI’KUTEJIbHOCTH 0€3MOPO3HOT'0 MEPUOAA WU «OMOJOTUUECKOE JIETO»
(KomuecTBO OHEHM C MOJOMKUTEeIbHBIMU MUHUMAJLHBIMU TeMIIepaTy-
paMu BO3[yXa); CYMMY aKTUBHBIX TeMIIEpaTyp Bo3nyxa (cpemHecy-
TouHBIe cpegHue Temieparypsl Beimre 0 °‘C), riy0MHY CHEXHOIO IIO-
KpoBa (CM) M TPOJOJIXKUTEJIbHOCTh €ro 3ajieraHus (IHU), GHEeHOJOTH-
YyecKHre JaThl OKOHUATEJHLHOTO Ilepexofa MUHNMAJIbHOM TeMIIepaTyphl
Bosayxa Bbilre u Hrke orMerku 0 °C, maThl oTTaMBaHWA ITOYBBLI Ha
royoune 5 cMm. IIpu xapakTepucTrKe MeCTOOOUTAHUN JKYIKeJIUIl pac-
CMAaTPUBAJIU IPOEKTUBHOE IMOKPHITHE MXaMu u juitaiitaukamu (%),
OCBEIIeHHOCTh (COMKHYTOCTH KPOH, 0asibl). Bce aTu xapaKkTepucTu-
KM OKAasbIBAIOT BIMSHNE HA KUSHENESTEJIbHOCTDb JKYIKEJUIl, MIPe.-
CTaBJIAsI MHTEPeC.

B mporiecce aHanunsa pasIMYHBIX COYETAHUH IIOTOJHO-KJIMMATH-
YECKUX U IOMYJAINUOHHBIX (IJIOTHOCTh BUAOBOTO HAacCeJIeHUs) AaH-
HBIX OBLIM HaWIEeHbI HAWJIYUIINE KOpPpeadaluoHHble cBaA3u (p>0.5):
CPeIHeTr0J0BOMT MUHUMAJBHONU WM MaKCHUMAaJbHON TEMIIEPATYPHI BO3IY-
Xa, MMPOIOJIMKUTEIbHOCTA 0E3MOPO3HOI0 IIeprofa U IIyOUHBI CHEIKHO-
ro nokposa (Pt. montanus, Pt. delutipes); cpeqHErogoBO# MUHUMAJb-
HOM M MaKCHUMAaJbHOI TeMIIepaTypoil Ha IOBEPXHOCTHU IIOYBBI, TEMIIE-
patypoii mouBsl Ha ropusdoHTax 5 m 10 ¢cM, YPOBHEM TOJOBBIX aTMOC-
¢epHBIX 0CAAKOB, BJaKHOCTbIO mouBkI (C. odoratus, Pt. montanus, Pt.
delutipes); MUHUMAJIBHON TeMIIepaTypoil Ha mouBe B siuBape (Pt. de-
lutipes), TIPOMOIIKUTEILHOCTHIO 3aJI€TAHNS CHEKHOI'O IIOKPOBA, COMK-
HyTOCTbIO KpoH zaepeBbeB (C. odoratus, Pt. delutipes), MUHUMAJIbHOMI
TeMIepaTypoli Ha IMOYBE B HIOJE, MPOEKTUBHBIM ITOKPBHITHEM MXaMU
(Pt. montanus) n mumaitaukamu (C. odoratus).

ITo pesysnbraTam (akTOpHOTO aHajimsa, mo Kpurepuio Kaiizepa
(cobcTBeHHBIE 3HAUEHUS IIPEBBIIIAIOT 1), O BCceX BUIOB BBIIeEJe-
HBI IJIaBHBIE (PAKTOPBI, BIUSIONINE HA YMCIEHHOCTH JKYIKEJIUIl — Ja-
Ta OTTAMBAHUs IOYBHLI HA rayoune 5 cm (65.1-70.2% yureHHO# muc-
mmepcuu), TPOAOJIKUTENLHOCTh 3aJieraHusa CHE)KHOro mokpona (12.6-
14.0%), ypoBeHb aTMOC(epPHBIX TOAOBBIX ocamkoB (5.1-1.1), MuHmI-
MaJbHBIE TEMIIEPATyphl Ha mouBe B gHBape (8.3-11.6), COMKHyTOCTH
KpoH (4.8%).

ITosmo:xuTenbHOEe BIMSAHNE OJIS WCCJIENYEMBIX BHUIO0B OKa3bIBAET
TEILJIOBOH (PAKTOP, & OTPUIlATEIFHOE — BJIAMKHOCTD.
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OKONOIM'MYECKOE PA3HOOBPA3WE NECHOIO HACENEHUA XYXENUL
(COLEOPTERA, CARABIDAE) ¥ EFO U3BMEHEHUWE
B YCNOBUAX BbIPYBKN U OANTbHEULUEITO IECOBO3OBHOBIIEHUA

A.J1. AHundepos
My3sei npupogbl Koctpomckoi obnactu, r. Koctpoma

OxHUM 1“3 TPUMEPOB, Hamboiee APKO UILIIOCTPUPYIONINX XapakK-
Tep aHTPOIIOTEHHOTO M3MeHEeHUA KOMIIOHEHTOB BHUOBOTO pasHooOpa-
3Usl U OOMJIUS, SABJISIETCS CILJIOIIHOE CBeJeHNe APEeBOCTOS IIPU JIecosa-
rOTOBKaxX. B KauecTBe MOMeJIbHOM I'PYIILI I UHTEPIPETAINN JaH-
HOTO IIpoIlecca BBIOpPaHO ceMelicTBO KykoB-Kyskeaui (Coleoptera,
Carabidae), obuTaioninx B BEePXHUX CJOAX IOYBLI X HA €e MOBEepX-
HOCTH.

B xome mccienoBanmii m3yyajicss xapakTep BUIOBOTO COCTaBa Jiec-
HOT'O HACEJIEHUS MK YKeJINII I10 KPUTEPUSIM YHCJa BUIOB (BUIOBOTO 00-
raTcTBa) M MX OTHOCHUTEJIHHOTO OOUJIUSA C HCIOJb30BAHUEM DPAas3JNU-
HBIX CIIOCOOOB OIIEHKU U MEP, O0BbeIUHSAIOININX OTH ABa KOMIIOHEH-
Ta. TakyKe BBIABJIAINCH OCOOEHHOCTH W 3aKOHOMEPHOCTH, MOIEJIU-
pyroiiue mpoiiecc (QOPMUPOBAHUSA COODOIIIECTBA KYIKEJUIT B YCIOBUIX
pamHel cTaguy BTOPUYHOM CYKIleCCUU Ha OOHAKEeHHOM yduacTKe Jieca
¥ JaJbHeNIre TeHIeHIINY YKAa3aHHbIX ITapaMeTPOB.

Coop (haKTOJIOTMUECKOT0 MaTepraja IPOU3BOLUIICS METOIOM II0Y-
BeHHBIX JoByIIeK Bapbepa [2] ¢ 30 anpens mo 30 cenrsaopsa 2014 r. B
okpecTHOCTAX nmep. JlazapeBo CyauciaaBckoro paitiona KocTpomckoit
obsactu. B kKauecTBe 00BeKTa mMcCIeNOBAaHWII BBHIOpAH JIECHOIN OMO-
TOII, OXapaKTepPU30BaHHBIN KaK €JIbHUK CJOKHBIN C IBYMSA ITpUJIera-
IOIIIMMHY CILIOIIHBIMU BBIPYOKAMM BO3PACTOB 0 OJHOTO IOfa W YeThI-
pex ser. B aHasuse BUA0BOrO 60raTcTBa MPUMEHSJICST UHIEKC Pas3HO-
obpasus Mapraneda [4], 119 XapaKTepPUCTUKU PacIpeleseHus 00u-
JU# BUAOB MCIOJH30BaJaCh MOJENb BUIOBOTO OOUINA B BuAe rpadu-
Ka panr/obunue [1]. Kpome Toro, B KauecTBe Mephl JOMUHUPOBAHUSA
OpaJiuch TTOKa3aTes, OCHOBaHHBIE HA OTHOCUTEJIHHOM OOUJINU BUIOB,
YUUTHIBAOIINE ONHOBPEMEHHO M BBLIPOBHEHHOCTh U BUIOBOE Oorar-
crBo — uHAeKc Cummcona [5] u magekc Beprepa-Ilapkepa [3].

OOmuii CHMCOK BHUIOBOTO COCTaBa KYSKEJIUI[ MCCJIETOBAHHOTO
JIeCHOTO MaccuBa IpejacTaByeH 28 Bumamu u3 16 pomos. Bumosoe 60-
TaTCTBO Ky KeJIUI NCXOJHOTO yuacTKa Jeca o mHAekcy Mapraaeda
cocraBiger 3.4.

ITo cymmapHOMYy 00MJIMIO 0cO0ell B eIbHHKE CJIIOMKHOM IIpeobJia-
nator: Trechus secalis Pz. — 1424 »3k3., uro cocrasaser 50% oT 06-
el Macchbl JKYsKeJsull JiecHoro ouoromna, Pterostichus oblongopunc-
tatus F. — 589 sk3. (20.7%), Carabus nemoralis Mull. — 297 sKa.
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(10.4) u Pterostichus niger Schaller. — 249 sx3. (8.7%). Pacuer me-
PBI JOMUHUPOBAHUA B COOOIIECTBE »KYIKEJJIUIl NCXOIHOT'0 yUacTKa Jie-
ca mo mugexcy CummcoHa u Beprepa-Ilapkepa mokasbiBaeT CTEIeHb
BBIPOBHEHHOCTH BHIOBOT'O COCTAaBa B 3HAUYEHUAX 3.2 M 2 COOTBET-
CTBEHHO.

AHanmus CTPYKTYPBI COOOIIECTBA KYIKEJUI] IIOKA3hIBAET PE3KYIO
cMeHy (payHbI M HaceJeHUsS B IEePBOM Ke I'OAYy CYIIeCTBOBAHUS BBI-
py6ku. Ywucao BUOOB Ha ONHOJETHeI BBIPYOKe He IamaeT, a HaIpo-
TUB, yBeauuuBaercsa ¢ 28 mo 41 Buga us 18 pomos. CymmapHOoe o6u-
Jue KYIKeJUIl IPpU 3ToOM CHu3mIoch ¢ 2849 mo 1679 ocobeit. ITo uH-
IeKcy pasHooOpasusa Maprameda moKasaTesb BUAOBOTO OoraTcTBa
JKYIKeJIHUIl YBeJUUNcs ¢ 3.4 B ICXOAHOM y4yacTKe 10 5.39 Ha BuIpyO-
Ke B IIePBLII roji. YPOBEeHb HEOJHOPOJHOCTH BHUIOBOTO COCTaBa, IIO
ungexcam Cumicona u Beprepa-ITapkepa, omuchIBamIUX pacipese-
JeHre OoOMJIuS BUIOB, BO3POC A0 3HaueHuit 7.7 u 3.84 cOOTBETCTBEH-
HO.

K mepuony uernipexJieTHell TaBHOCTM Ha BBIPYOKE IIPOUCXOMUT
TpaHcpOopMaIa COO0IecTBa repIleToOOMOHTHON Me30(ayHbl, OTpaxKa-
oIasicsa Ha MPU3HAKAX, COCTABJISIONIUX €e JKOJOTUUYECKOe PasHO-
obpasue. Ilo mcTeueHHIO YETHLIPEXJIETHErO IIepuojga BULOBOEe Oorart-
CTBO JKYJKeJNIl Ha BBIPYOKe cHu3maoch ¢ 41 mo 36 BugoB us3 16 po-
moB. OO61iee o6uIMe IPU 9TOM IIPOMOJIMKAET CHUMKATHCA U IO OTHOIIIe-
HUIO K OJHOJIeTHEeH BRIpyOKe cHU3mMJIoCh ¢ 1679 mo 1211 ocobu. Buzmo-
Boe GorarcTBo (mmo mHAeKcy Maprasgeda) yMEeHBIIIUIOCH HEe CTOJb AB-
HO — ¢ 5.39 mo 4.93, Torma Kak ypoBeHb BBIPOBHEHHOCTU OOMJIUUA IO
Cumncony u Beprepy-ITapkepy cokpaTujcs IpakKTHYeCKHU B JBa pasa.

B xome maHHBIX MCCJIeLOBAHUN TaK)Ke BBIIBJICH KOMILIEKC BUIOB
JKYIKEJUIl, CIenn(ruUYecKy pPearupyioninxX Ha ompeleseHHbIe (PaxkTo-
PBI UBMEHAIONIUXCS 9KOJOTUUECKUX YCJIOBUHN B XOJ€ JIECOBO30OHOB-
JIEHUS, YTO MOATBEPKIAEeT UX BBICOKOE OMOMHIMKAIIMOHHOE 3HaUe-
HUe.
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OCOBEHHOCTU BMONIOMMYECKOW AKTUBHOCTM
KPUOIMEHHbIX NOYB CEBEPOTAEXHBLIX IMCTBEHHUYHWKOB
(UEHTPANBHAA 3BEHKWA)

WU.H. Be3kopoBaiHas', A.B. KnumueHko?, J1.IN. 3axapuyeHko’
1 Cubupckuin benepanbHbI yHUBEPCUTET, T. KpacHosipck
2NHctutyT neca um. B.H. Cykadyesa CO PAH, . KpacHosipck

I'nmobanpHOE sKOJOrMUEecKoe 3HaueHHue JecHbIX skocucreM Cubu-
pu, chopMUPOBAHHBIX HA MHOTOJIETHEH MEpP3JI0Te, B COXPaHEeHUU O1O0-
JIOTUYECKOT0 pasHooOpasusa U peryJupPOBaHUM KJIMMaTa IJIaHeThl 00-
YCJIOBJIEHO afalTalluOHHBIMU BO3MOMKHOCTSIMU OMOTHI K CYIIIECTBOBA-
HUIO B 9KCTPEMAaJIbHBIX YCJIOBUSIX UM BO3MEHMCTBUEM HA HUX TJI00aJb-
HBIX KJIMMATHUYECKMX m3MeHeHHni. OIeHKa OTKJINKA BBICOKOIIHPOT-
HBIX JIECHBIX DKOCHCTEM Ha IIPOTHO3UPyeMOe M3MeHeHN’e TeMIlepaTy-
PBI He MOJKeT OBITH IIOJHOIIEHHOI 0e3 aHaJan3a reTepoOTPOPHBIX IIPO-
11eCCOB, MOCKOJbKY KPUOTeHHbIE 9KOCUCTEMbI ABJIAIOTCS BAYKHBIM Je-
M0 W MOTEHIIMAJbHBIM MCTOYHUKOM ITapHUKOBBIX ra3oB. JuarmocTu-
Ka IIOYB U ITOUBEHHBIX IIPOIIECCOB, C TOUKM 3PEHUS OMOJOTUUECKUX
XapaKTepPUCTUK, JAeT AOCTATOYHO IIOJHYIO HMHMoOpManuio o0 mX akK-
TYaJbHBIX U MOTEHIINAJbHBIX BO3MOYKHOCTAX, UTO CIIOCOOCTBYET HAM-
0oJiee TOYHOMY IIPOTHO3MPOBAHHUIO PEAKIIMM IIOUBEHHOM cpelbl Kak
KOMITOHEHTA 5KOCHCTEM, IIPOIeCCOB, CBA3AHHBIX C M3MEHEeHUEeM KJIU-
MaTa WU aHTPOIOTeHHBIM (haKTOPOM.

Ilenp maHHBIX KMCCIENOBAHUI — MPOBECTUH aHAJIMU3 aKTYaJbHOU U
MOTEeHIINAJbHON AKTHUBHOCTH HHTErPaJbHBIX IIOKas3aTejiell OMOJIOTH-
YeCKOM aKTUBHOCTH KPMOT€HHBIX II0YB IOJ JUCTBEeHHUUYHUKAMU KY-
CTapHUYKOBO-3€JIEHOMOIIIHBIMY Ha Tepputopuu lleHTpanbHON OBeH-
Kkuu. MccaemoBaHUsS TTPOBOAATCA HA IMOCTOSAHHBIX ITPOOHBIX ILJIOIIA-
Isix B Oacceline HusKHero teueHus p. Koueuym (64°18' c.mr., 100711’
B.Z.) Ha 0ase IBEHKUICKOTO OIIOPHOTO 9KCIeAUIIMOHHOTO TyHKTa MH-
cruryTa jgeca uMm. B.H. Cykauesa CO PAH.

JINCTBEHHNYHNKY KYCTAPHUYKOBO-3€JI€HOMOIIIHELIE c(hOPMHUPOBA-
HBI Ha I0JKHBIX W CEBEPHBIX CKJOHAX, PAa3INUYAIONNXCSA MHTEHCHUBHO-
CTHIO COJTHEUHOM pagualiuu, MOITHOCTBHIO ITOACTUIKN W TOJIITNHOM ce-
30HHO-TAJIOTO TOPM30HTA MOYBBI — MOIIHOCTH CE€30HHO-TAJIOTO TOPHU-
30HTA B CPeIHEN YacTHu I0KHOT0 CKJIOoHAa cocTaBiaser 120 cM, ceBepHO-
ro ckjJgoHa — 45 cm. OgHa TpoOHAs IJIOIIALb HIPEACTaBIAET COO0M Of-
HOJIETHIOIO rapb. Ha CcKJIoOHaX ceBepHBIX 9KCIO3UIIUN (DOPMUPYIOTCS
KPHO3eMBbI, I0KHON — IOA0YPHI.

B kauecTBe MHTerpajJbHBIX MOKasaTejgeill OMOJOTHMUECKUX IIPO-
1[eCCOB MCIIOJH30BAHBI ITOTEHIINAIbHAA U aKTyalbHAas IeJIJII0JI030Pas-
Jararoias crmocobHocTs [1] u Tpoduueckas aKTUBHOCTD IMOYBEHHBIX
0ecIro3BOHOUHBIX IO bait-lamina tecty [2].



Cekuus 3.
CTpyKTypa 1 doyHKLMM MOYBEHHOW BMOTbI B NECHBIX 9KOCUCTEMax 131

Ananns aKTyaJbHOII aKTUBHOCTHU IIEJIJII0JI030PA3JI0KEeHUA KPUO-
FeHHBIX IIOYB B JINCTBEHHUUYHUKAX CEBEPHOI TaWru IIOKasaJ, uTO HUC-
cjemyeMble IOUBBI XapaKTepU3YIOTCS KpaliHe HUBKON aKTUBHOCTBIO
OMOJOTUUECKUX ITPOIeCCOB — 3a 2 MeC. SKCIO3UIINU IIOJIOTEH B ecTe-
CTBEHHBIX YCJOBUAX IOKHOTO U CEBEPHOTO CKJIOHOB pPAa3I0KUJIOCH
He Gosee 5% Ie/Ir0JI03bI. B MepBBIil Tof Iocje IoKapa Ha I0MKHOM
CKJIOHE OTMeUeHa aKTUBU3aIlUd OMOJIOTUUECKUX IIPOI[ECCOB — aKTUB-
HOCTbH II€JIJII0JI030PABJI0MKEHNS B MUPOTEHHBIX MHHEPAJbHBIX CJIOAX
0oJiee UeM B MATH pa3 IPEBBIIIIAET TAKOBYIO IOMKHOI'O CKJIOHA, Ha KO-
TOpOM He OBLIO TMokapa. KpuoreHHBIe IMMOYBLI MCCJIEJOBAHHBIX Me-
CTOOOUTAHUN XapPaKTePU3YIOTCS BBICOKOUN IMOTEHIIMAILHON aKTHUBHO-
CTBIO — B HOJACTHUJIKAX 34 IBe HeIeJ KOMIIOCTUPOBAHUS B ONTUMAJIb-
HBIX YCJIOBHUSAX IIOTEPs IeJIIi0J103bI cocTaBiser 20% , 1 MuHepaIb-
HBIX CJI0OEB OHa B JBa pasa HuKe. Ha omHoJieTHeil rapu OTMEUEHO
HeOOJIbIIIOe yBeJHMUYeHNe MOTeHIIMAJbHON aKTUBHOCTH 10 25% mpu
OUYeHb BBICOKOII BapuabeaIbHOCTH.

Bait-lamina rect mokasas Kpatline HUBKYIO TPODUUECKYIO aKTUB-
HOCTHb IOYBeHHOU O0umoThl. Ha cKIOHAX IOMKHOM SKCIO3UIMU OHA CO-
cTaBysgeT 0KoJ0 6% mepdOopupOBAaHHBIX OTBepCcTHUil 3a 14 nHeH sKc-
mosuriuu. Ha ceBepHBIX CKJIOHAX, COOTBETCTBEHHO, He 0ojee 1% .

Takum o0pasoM, aHaJgu3 OMOJOTMUYECKOTO IIOTeHI[HMajia II0YB,
cOpMUPOBAHHBIX Ha CKJIOHAX PA3HBLIX 9KCIIO3UIINII, HEe BHIABUJ 3a-
BUCHUMOCTH IIeJIJIOJIO30pa3Jaraionieii akTUBHOCTH OT 3KOJIOTUUYECKUX
YCJIOBUH, CKJIAABIBAIOIIUXCSA HA CKJIOHAX PA3HBIX 9KCIO3UIIHUHA. JKO-
JIOTUYECKUe YCJIOBUSA IOKHBIX U CEBEPHBIX CKJIOHOB O0YCJIOBJIMBAIOT
pasnuuusa B TPOPUUECKON aKTUBHOCTU MEJKUX OECIIO3BOHOUHBIX —
mpu KpaliHe HM3KOM aKTHUBHOCTY HA CKJOHAX IOMKHBIX JKCIO3UIUM
OHA 3HAUUTEJIbHO BBIIIIE.

Pa6ora BeImosiHeHa B paMKax npoexkta PODPU Ne 13-04-01482.
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®AYHA N HACENEHUE XYXENWL (COLEOPTERA, CARABIDAE)
XBOWHbBIX JIECOB HMXHEIO UPThILLA

H.B. BaxeHuHa
Tobonbckasn komnnekcHasi HayvHas ctaHums YpO PAH, r. Tobonbck

dayny Ky:xeaul B Oacceline HUKHero VpTwillia u3yvaaud B
2005-2012 rr. YueTsl IPOBOAMIU JOBYIIIKaMu Bapbepa 1 mOYBEeHHO-
300JIOT'MTYECKVMI PACKOIKAMM B €JI0BO-IIMXTOBOM 3€JIEHOMOIIIHO-KHC-
JIMYHOM " €JIOBO-IIMXTOBOM 0Epe30BO-OCHMHOBOM BBICOKOTPABHOM JIe-
cax, COCHAKE KYCTAPHUYKOBOM, PACIIOJJOKEHHBIX HA KOPEHHOM Tep-
pace ¥ B NUXTOBO-KEIPOBOM 3€JI€HOMOIIHO-KYCTAPHUYKOBOM JecCy,
COCHSAKAX 3€JIEHOMOIIHOM M C(arHyMO-KYCTAPHUYKOBOM HA II€PBOii
HaJIOWMEHHOU Teppace.

Briasierno 98 Bumos ky:kenaur um3 35 pomoB. Hambosiee Gora-
Tel BugamMu poasl Amara (12 Bumos), Pterostichus (10), Carabus u
Agonum (mo 8), Bembidion (7), Harpalus (6), Calathus u Badister
(o 4). B 3ooreorpaduueckoil CTpyKType (payHbl IpeobJiagatoT 3ama-
HomaseapkTuueckue (49% ) u TpaHcmameapkTuueckue Bunnl (44 %).
B 3oHanmbHOM AacleKkTe oTMeueHBI GopeaabHbIe (38%), cybbopeasb-
Hble (37) 1 moJM30HAJIbHEIE IIIUPOTHBIE TPYHIIILEI apeasioB (25%). 9To
COOTBETCTBYET PACIIOJIOMKEHNIO0 N3YUEeHHOr0 paiioHa B Ipeaeiiax IeH-
TpaJbHON YacTu 10:KHOU Talirm 3amamuoii Cubupu. Ocoboro BHUMA-
HHUSA 3aCIYKUBAIOT HAXOAKM BOCTOUHOIIAJIeapKTUUYeCKuX Bumos Cara-
bus canaliculatus (11 sk3. 3a Bce BpeMsaA uccienoBauus), Bradycel-
lus glabratus (1 sk3.), Synuchus congruus (1 sK3.) U BOCTOYHOTIAJIE-
apKTUKO-HeapKTHuueckoro — Agonum quinquepunctatum (25 sKs3.).
B Bamaguoii Cubupu 5T BUILI HMEIOT AU3BIOHKTHUBHBLIN apeanl u
BCTPEUAIOTCS JIOKAJIBHO.

OCHOBHYIO 4acTb (DayHBI JKYIKEJUI] JIECOB COCTABJSIOT JIYIO-IIO-
saesslie (21%), mecusie (18) u neco-6osorHbIe BuAb (14), rurpo- u me-
30(uibl (46 1 42% coOTBETCTBEHHO), 300(daru (73), 60JIBIITUHCTBO U3
KOTOPBIX — CTPATOOMOHTHI MOUYBeHHBIE (26) M MOACTUIOUHO-IIOUBEH-
uoie (19%), uTo, B I€JIOM, TUIIUYHO AJIA (payHBI :KYKEJIUI] F0MKHOMN
TANrY ¥ HEOLHOKPATHO OTMEUAJOCh PSIIOM HCCJIeIOBATENIeH.

HDoMuHaHTaMM ¥ CYOZOMMHAHTAME IIOUTH BO BCEX OMOTOIIAX BBI-
CTYIIAIOT TUIINYHLIE IJIS TAEXKHOUN 30HBI JiecHble Buabl Carabus ae-
ruginosus, C. glabratus, Trechus secalis, Pterostichus oblongopunc-
tatus, Calathus micropterus u neco-nyroseie — Carabus granulates,
Pterostichus niger, P. melanarius. ToibKo B cocHAKe c(harHymo-Ky-
CTapHUYKOM IIpeobJiamaeT Jeco-00y0THbIN A. quinquepunctatum. Pen-
KuMu cumraiorcsa 43 BuUAa, GOJBITMHCTBO M3 KOTOPBIX BCTPEUAIOTCS
B CMEJKHBIX OMOTOIIAX W MMEIOT IIMPOKOE PACIPOCTPAHEHHE B COO00-
IIeCTBAX YMEPEHHBIX IIMPOT. JIUIIh B XBOMHLIX jlecax HUMKHero Mp-
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TBIITA BBISABJAEHBI Buibl Notiophilus aquaticus, Bembidion petrosum,
Calathus ambiguus n A. quinquepunctatum — xapaKTepHble obuTare-
JIU J1ecO-00JIOTHBIX COOOIIEeCTB TaWTHU.

Ha xopenHOIi Teppace HaumbGOJBIINM BULOBBIM OorarcTBoM (53
BHUIAa) M OUHAMHUYECKON IIJIOTHOCTHIO (IIOKasaTejlb CpeaHeill MHOIO-
JeTHe# yaoBuctoctu — 59.75 5K3./100 J0B.-CyT.) OTIMUAETCA €JIO-
BO-IUXTOBBIN Jiec. OH IPAaHUYUT C PA3HOTPABHOI 3aJIeKbIO, ITOITO-
my 28% HaceseHUS IPEACTABJISIOT IIOJIEBbIe U JIYIO-I0JeBble BUIBI,
cpean KOTOPBIX MHOroumcaeHHbI (10 4.44 sk3./100 noB.-cyT.) Poeci-
lus cupreus, P. versicolor, Synuchus vivalis u Harpalus rufipes. Co6-
CTBEHHO JIeCHBIE BHUABLI COCTABJAIT 0K0JI0 20% . B e0oBo-mHXTOBOM
0epe30BO-OCMHOBOM JIeCy U COCHsSKe KYCTapHUYKOBOM BBISIBJIEHO 39
u 31 BUJ KYIKEJIUI C ITIOUTH PABHBIMU MTOKA3aTEJIAMU YIOBUCTOCTUA —
29.95 u 29.75 »k3./100 Js0B.-cyT. COOTBETCTBEHHO. B coobIirecTBax
mpeobanarT JecHble BUALI (110 35%).

B jsecax mepBoii HAANOWNMEHHOII Teppachl BBICOKHE IIOKasaTesu
BUJOBOT'0 0OTaTCTBA U YJIOBUCTOCTHU OIIPeesieHbI AJIsI COCHSKAa 3eje-
HOMOTITHOTO (45 BumoB u 39.84 5K3./100 J0B.-cyT.). 3HAUUTEITHHYIO
moaio (20%) B HeM 3aHMMAIOT JIeCO-OOJIOTHBIE BUIBI, Cpeau KOTO-
poix mpeobsamaror (o 2.74 9k3./100 sos.-cyt.) Loricera pilicornis,
Pterostichus nigrita, P. strenuus n Platynus longiventris. B cocusaxe
charuymMo-KyCTapHUYKOBOM BBISIBJIEHO 27 BUIOB JKYKEJUI] C CAMbBIM
HUBKUM moKasaTejeM yyoBucroctu — 1.90 5k3./100 n0B.-cyT. Munu-
MaJsibHOe uucJio BuaoB (20) ¢ uucaennocTbio 14.47 sk3./100 soB.-cyT.
OTMEUYEeHO B IIMXTOBO-KeIpoBOM Jiecy. TOJIbKO B aTOM OHOTOIIE CyOI0-
MUHAHTAMHU BBICTYIIAIOT OKOJIOBOAHBbIE — Agonum dolens u A. piceum.
B jsrlecax ¢ IOKPOBOM M3 MXOB M KYCTAPHUYKOB YaCTO (DOPMUPYIOTCS
Kucjble, OeHbIe OPTAaHUKOM ITOUBBLI C 3aCTOWHBIM PEKUMOM YBJIAK-
HEeHUs, UTO OIpelesiseT HU3KWUH BUAOBOH COCTAB WM IUHAMHUYECKYIO
ILJIOTHOCTH JKYKOB.

VYcTaHOBIEHO OTHOCUTEJIBHO BBICOKOE CXOACTBO BHUIOBOT'O COCTA-
Ba KOMILIEKCOB Ky:keaull (Koadhduriuent dakkapa) jiecoB KOPEeHHOMI
TeppacsI (0.4-0.5). CoobIiiecTBa HaAIIOMEHHON TePPAaChl 3HAUUTEIHHO
000Cc00JIeHBI OT HUX W MMeIOT Hu3KMe mokasatenu cxozactra (0.3-0.2).

Taxum ob6pasoM, cocTaB (PayHBI JKYIKEJIUIl XBOWHBIX JIECOB HUMK-
Hero WpreIiia, B 1eJI0M, XapaKTepPeH AJIsd IOA30HbI I0:KHOUN Taliru 3a-
nagaoit Cubupu. CTpyKTypa HaceJeHHUsS JKYKOB OIpeAesseTcs II0U-
BEHHO-PACTUTEJNbHLIMUA YCJIOBUSIMU OMOTOINOB M HX IIOJIOKEHUEM B
penabede. Haubosbiliee BugoBOoe 6OraTcTBO UM JMHAMUYECKAs IIJIOT-
HOCTD KY?KeJIUI OTMeUYeHa B eJIOBO-IIMXTOBOM 3€JI€HOMOIITHO-KUCINY-
HOM Jiecy, MUHUMAaJIbHOE UMCJIO BUAOB — B IUXTOBO-KEIPOBOM JIECY,
YHCJIEHHOCTb — B COCHSIKe C(harHyMO-KYCTaPHUYKOBOM.

Pa6ora BhImOJIHEeHA Hpu (PUHAHCOBOU MOAAep:KKe rpanTa IIporpammbr
VpO PAH «uBasa npupoga» Ne 15-12-4-23.
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BNMUAHUE ECTECTBEHHOI'O JIECOBOCCTAHOBJEHUA
HA BMONOIMMYECKYIO AKTUBHOCTb
NnoaA30NMUCTbIX TEKCTYPHO-AN®®EPEHLIMPOBAHHbIX NMOYB

l0.A. BuHorpagoBa, E.M. NepmuHoBa, A.A. TackaeBa, A.A. KonecHukoBa,
T.H. KoHakoBa, A.A. KyapuH
WHctuTyT 6ronormum Komu HLL YpO PAH, 1. CbikTbiBKap

IIpombIlieHHBIE PYOKHU CYIIIECTBEHHO M3MEHSIOT YCJIOBUA (DYHK-
IIMOHUPOBAHUS IIOYBEHHOII OMOTHI Ha BBIPYOKaX, UTO OKA3bIBAET CO-
OTBETCTBYIOITlee BIMAHNE HA ITapaMeTpPhbl OMOJOTUYECKOH aKTUBHOCTU
nouB (BAII). [nsa onenku BAII ncmosns3yi0T pasHble TOKAa3aTENM: CO-
CTaB W UYMCJIECHHOCTH PABJUUYHBIX T'PYIN IIOYBOOOUTAIONINX OPTaHU3-
MOB, UX IPONYKTUBHOCTh M (PYHKIIMOHAJIBLHYI AKTUBHOCTb, AKTUB-
HOCTb IIOYBEHHBIX (DEPMEHTOB, SMUCCUIO YIJIEKUCJIOTO rasa C II0BepX-
HOCTHU IIOYBHI U T.A. COBOKYIIHBIA aHAIN3 PACCMOTPEHHBIX IIOKa3aTe-
Jieli TTO3BOJIAET aJeKBATHO OIEHUTH U3MEHEeHUE dKOJOTUUECKUX YCJIO-
BUI Ha BRIPYOKAX U IMIPOCJEIUTHh BOCCTAHOBJIEHNE CBOMCTB IOYB B IIPO-
Imecce BOCCTAHOBJIEHUA HA YYACTKAX PYOOK PACTUTEJIHHOTO IOKPOBA.
ITockonbKy B Tae:xkHOU 30He Pecnybsuku Komu BemyiiuMm GaKToOpoM
HapyIIeHUs Ha3eMHbBIX d9KOCUCTEM SBJIAIOTCS PYOKHU I'JIaBHOTO IIOJIb30-
BaHUdA, B JaHHOU paboTe MpoBeaeHa OIleHKAa 0MOJIOTMYeCKOll aKTUBHO-
CTU TIOJ30JIUCTBHIX II0UB, (POPMUPYIOMIUXCA B €JIbHUKAX UEePHUYHBIX,
U ee M3MEHEHUeEe B IIPOIIECCE €CTECTBEHHOTO CAMOBOCCTAHOBJIEHUS Jpe-
BECHOT'0 II0JIOTA IIOCJIe CILJIOIIHOJIECOCEUHBIX PYOOK €JIOBBIX JIECOB.

O0BbeKTaMU WCCJIENOBAHUS IMOCTYMKUJIN IIOA30JUCThIE CYIJIMHU-
CThI€ IIOYBBI KOPEHHOTO eJbHUKA UYePHUUYHOro (KOHTPOJLHBIN yua-
crox — IIII1) ¥ BTOPHMUYHBIX Pa3HOBO3PACTHBIX JMUCTBEHHO-XBOMHBIX
HacasKJIeHUl, cCDOPMUPOBABIIINXCSA IIOCJIE CILJIOIITHOJIECOCEUHBIX PYOOK
cpeqHETaeKHBIX €eJIOBLIX UEPHUUHO-3€JeHOMOITHBIX JecoB (IIII2 —
BeIpyOKa 2001-2002 rr., IITI3 — BRIpyOKa 1969-1970 rr.). B pabore
KCIIOJIb30BAJIN CTAHIAPTHBIE METOIbI IIOUBEHHO-300JI0TUUECKUX, MUK-
POOMOIOTMYECKUX U OMOXUMHUUECKUX MCCJIeJOBAHUA.

Kak nmokasanu mpoBeneHHbBIE UCCIEIOBAHUSA, CILJIOITHOJIECOCEUHbBIE
PYOKM OKa3bIBAIOT CYIIECTBEHHOE BJIMSHNE HA H3MeHeHHe CBOMCTB
mouB. OHO TPOSABAAETCA B WH3MEHEHUU THUIPOTEPMUUYECKOTO PEKU-
Ma TOYB Ha BBIPYOKAaX, WX KHUCJIOTHO-OCHOBHBIX CBOWCTB, COCTaBa U
CBOMICTB KOMIIOHEHTOB ITOYBEHHOT'O0 OPraHMYECKOro Bell[ecTBa. JTHU IIa-
paMeTpbl OKAas3bIBAIOT COOTBETCTBYIOIIlEE BJIUSHUE Ha OUOTHUYECKYIO
COCTABJIAONIYIO ITOAB0JIMCTHIX IIOYB, OOYCJIOBJIUBAas W3MEHEHUE YKC-
JIEHHOCTU U COOTHOIIIEHUS PA3JUUYHBIX I'PYIII MOYBEHHON GMOTHI U MX
GYHKIIMOHATBHON aKTHBHOCTU. OTpuUIlaTeJbHOE BO3IEHCTBHE HAa CO-
CTaB, CTPYKTYPY U (PYHKIIMOHAJIbLHOE Pa3HOOOpasue COOOIEeCTB MeJO-
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OMOHTOB IIPOSIBJSAETCS HE TOJBKO B II€PBBIE T'OAbI IIOCIePYOOUHON CYK-
Ieccuu, HO U COXpaHsAeTcsa Ha 0oJiee MO3AHUX CTAAUAX BOCCTAHOBJIE-
HuA apeBoctod. IlocienHee cBA3aHO ¢ KAUECTBEHHBIM U3MEHEHUEM Xa-
paxTepa OPraHOTeHHBIX I'OPM30HTOB IIOA30JIMCTHIX IIOYB 110 Mepe (op-
MUPOBAHUSA IPEBECHOTO ApYyca M3 OCUHBLI U 0epeshbl Ha BBIPYOKaX. OTU
n3MeHeHUs HauboJjee YeTKO BbIPAKeHbl Ha CTaguu (OPMUPOBAHUS
CpeIHEeBO3PACTHBIX HACAMKICHUI.

HecmoTps Ha mocTyIieHre JIUCTOBOTO OIlaZla OCUHBI 1 Oepes3bl Ha
BBIPYOKaX, YMCJIEHHOCTH IIOUBEHHOM OMOTHI (M€30- 1 MUKPOGAyHbBI) B
IIoUYBax Bpry6OK CHMXE€HAa II0 CPABHEHUNIO C HEHAPYIIIEHHBIMU €JI0BbI-
MU JecaMu. AHaJIOTMYHASA KAapTUHA IIPOCJIEKUBAETCA M IPU XapaK-
TEePUCTHUKE KOMIIJIEKCA ITOYBEHHBIX MHKPOOPIaHM3MOB. Hckirroyenu-
eM ABJIAIOTCA HeMaTOIAbl, MJIAd KOTOPBIX OTMEYEH POCT YHMCJII€EHHOCTU B
mouBax (PUTOIIEHO30B, C(IOPMUPOBABIINXCA HA BBIPYOKax. 37ech Me-
HAIOTCA HEe TOJIBKO KOJIMYECTBEHHBIE XapPaKTEePUCTUKU IIOYBEHHBIX CO-
o0rrecTB, HO UX TpoduUecKas CTPyKTypa. Kpome Toro, HapyIieHue
€CTeCTBEeHHOII (ITPUPOIHOIT) MapIeJIIIPHON CTPYKTYPHI JIECHO SKOCH-
CTeMBbI IIPHU CIIOJIOIIHOJIECOCEUHBIX PyOKax 00ycJoBJIMBaeT 0oJiee BhI-
PasKeHHYI0 IIPOCTPAHCTBEHHYIO HEOJHOPOJHOCTb ITOUYBEHHOH Me30- U
MUKpo(dayHbl Ha cTaguAaX (HOPMUPOBAHUSA MEJIKOJUCTBEHHBIX MOJIOJ-
HAKOB.

VYxynaiieHne 9KOJOTUUECKUX YCJIOBUN HA PAHHUX CTAOUAX IIOCTE-
pyOOYHOH CyKIleccuu, CBA3aHHOE C BPEMEHHBIM IepeyBJIaKHEHUEM
II0YB, Pa3BUTHEM B HUX IIPOIE€CCOB OIVIE€EHUA U IIOBBIIIIEHMEM KMCJIOT-
HOCTHU, O0YCJIOBUJIO AeCTa0MIN3aINI0 KOMILJIEKCa MUKPOOPTaHN3MOB B
mouBax BbIPYOKU. PYHKIMOHAJIbHAA aKTUBHOCTh IIOUBEHHON MUKPO-
6I/IOTLI CHHMKEHa B I1I0UBax Q)OpMI/IpyIOH_U/IXCﬂ JHCTBEHHO-XBOMHBIX MO-
JorHaKoB. OMHAKO, KaK IIOKa3aIu IPOBEIeHHbIEe UCCJIeIOBAHUA, OUO-
XUMHN4YeCKasd aKTUBHOCTDH IIOUYB KOPEHHBIX €JIOBBIX JIECOB U (I)I/ITOI_IeHO-
30B, (hOpMUPYIONINXCSA HA BRIPYOKAX, B OMOKJIMMATHUUECKUX YCJIOBU-
AX cpeJHell Talru coXpaHsAeTCs Ha OJHOM YpPOBHE M CYII[eCTBEHHO He
pasiudaeTrcs.

TPO®UYECKAA CTPYKTYPA ME3OMNEANOBUOHTOB
CUXOTI-ANNHA, CAXAITUHA N KYHALLUUPA
KAK CBUOETEIbCTBO rEONOMMYECKOIO MPOLUNOro PEFTMOHA

IH. MaHuH
MHCTUTYT BoaHbIX 1 akonornyeckux npobnem ABO PAH, r. Xabaposck

ITpupogHO-30HANBHBINA PEKUM JOCTYIIHOCTHA PECYPCOB OIIpemes-
eT TePPUTOPUAILHYIO HEOTHOPOIHOCTh KUBOTHOI'O HACEJEHUS BHYT-
PU 30H, IIOSCOB U HOCUT B OTHOIIIEHUU HETO AeTePMUHUPOBAHHBINA Xa-



VI Beepoccuiickas Hay4YHast KOHEepeHLWs Mo NECHOMY MOYBOBEAEHUIO C MeXAyHapOAHbIM y4acTuem
136 «®PyHAaMeHTanbHble U NPUKNaAHble BONPOCHI IECHOrO NOYBOBEAEHUS»

pakrep. OgHaKO QYyHKIIMOHAJbHAS CTPYKTYpPAa I1eL03001[€H030B, B CHU-
JIy ocobeHHOCTell cpeabl OOUTAHUSA, YaCTO IIOJHOCTHIO HE YKJaabIBa-
€TCs B PAMKU TEOPUY IPUPOSHO-30HATBHOI OpPTaHUBAIUU COOOIIIECTB.

Tpoduueckas CTPYKTypa MTOUBEHHOM OWMOTHI 00JamaeT 3HAYUU-
TeJLHOW MHEPIIMOHHOCTHIO, SIBJASACH BeCbMa KOHCEePBATUBHBIM ITOKAa-
s3aTeneM. HaGop BUA0OB U IPYHI OECIIOBBOHOUHBIX MOJYKET CYII[eCTBEH-
HO MEHSITbCA B 3aBUCUMOCTU OT 9KOJIOTMUECKHUX YCJOBUIl, a TPOQDO-
IUHAMHUYECKOe COOTHOIIIeHME «Ccampodaru/XuIHuKN» IPU d3TOM Oy-
JIeT OCTaBaThbCA MPAKTUUECKU 6e3 M3MeHEeHUsd.

B menom, Ha 1ore poccuiickoro I[lanpHero BocToka oueBUIHBIM
SIBJSAETCS <«IOMKHBIM» XapaKTep CTPYKTYPhI JKUBOTHOTO HACeJeHUS
OYB, MPUCYIINI JilecaM HeMopaJbHOTro Tumna. CanpoTpo@HBIE KOMI-
JIEKC Me30Ief00MOHTOB (3eMJsiHble UePBU, MUILIONOIbI, MOJIJIIOCKH,
JIUYUHKU OBYKPBLIBIX) 3JIeCh COCTABJSIET B cpefHeM 0Ko0Jio 85% 6uo-
MaccChl, a XUIMHUKU (JIUTOOUUABI, TeOPUIUABI, TaYKU, KYIKEJTUIIHI,
cTaUINHUABI, Ha3eMHbIe MUABKY, HEKOTOPbIe AIBYKPBIJIbIe) — JUIIh
5-10% Bcex KpymHBIX menobuonToB [2]. JanHasa 0cOGEHHOCTH OTMe-
yeHa MW IJs I0:KHOUW Taiirm Pycckoil u 3amaguo-CubupcKoil paBHUH,
uMerolrell o0IMUi reHe3unc ¢ JAaJIbHEBOCTOUHOII. B To :Ke BpeMs B ce-
BEPHOII U cpexHell Taiire meJOOMOHTHI-XUITHUKNA MOTYT COCTABJATH
6osee 50% 6GuoMacchl Bcex 0Oeclio3BOHOUHBIX ImOouBbI [4, 5]. Takasa
(payHa OTHOCUTEJIHHO MOJOJA, OHA chopMmpoBajach B IOCJEJEeTHU-
KOBBIA TIepuof.

Hna yccypuiickoit Taiiru (IIpumopbe u Ilpmamypne) mpucy-
e cMelreHue IecTu GayH m Haau4dme KaK TOro, TaK U APYroro TH-
IIOB COOTHOIIIEHUA 00uansA campodaroB U XUITHUKOB (CM. B Tabuuile
«IOJKHAas Talira» U «CeBepHasd Taira»). TO CBABAHO C T€0JOTUUECKUM
TIPOIIJIBIM JaHHOTO PerruoHa.

B Kon1e TpetruuHOro nepmoga (1.5 MiH. JieT Hasam) TEPPUTOPUA
COBpEeMEeHHOTO ora poccuiickoro [HanpHero BocToka Oblia mMOKpbBITA
O0yKOBO-IpaboBo-ay00BLIMU Jecamu. Torma CaxaauH SBJIAJICA YaCThIO
Asuarckoro marepuka. HemopasbHas pacTutenbHas GopMalius pas-
BUBaJIaCch B YCJIOBUAX TEIJIO-YMEPEHHOTO KJMMaTa. B smoxy mosmHe-
BIOPMCKOTO KJIUMaTuueckoro MmuHumyma (15-18 Twic. jgeT Hasanm) ypo-
BE€Hb MOpA omycTuiics 3aech Ha 130 M, u 6OJbIIas YacTh COBPEMEH-
HOro IIeJb(da B ouepegHO pas ObLiIa ocyineHa. Caxaamu, XOKKaiI0
u Kynammup o0 befUHUINCH B MPOTAKEHHYIO TOPUCTYIO TPAIY, UMEB-
myoo cyxonyTHble cBsasu ¢ [Ipumopsem [1]. C HacTymIeHrEM TaKOTO
TIOXOJIONAHUS IIUPOKOJMCTBEHHBIE Jleca TYPraliCKoro TUIla BBITECHU-
JUCHh TEMHOXBOWHOM! TaWTOM’.

ITO IPOMBOIIIO IPAKTUUECKHN BCIOLY 3a MCKJIOUEHUEM KpaiiHe-
ro fora IIpumopbsi, Kyma JeIHUK He AOXOAUJ HUKOraa. YepHble Io-
pol, O:xubI Cuxors-AnuHb, a Tak:ke or Caxanuna, Kyuamup u ce-
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CooTHolueHue «canpodarn/XuLHUKn»
B HEKOTOPbIX TaeXHbIX 3kocuctemax Cuxora-AnuHs, CaxanuHa v KyHawwupa

CuxoTa-AnvHb | CaxanwH (tor)* | KyHaLuup (tor)
HOxHas Tanra

lOxHasi yacTtb

MuxtapHuk, 900 M Hag yp.M. |OnbXxoBebIi fec, nomma XBONHO-LLUNPOKONMNCTBEHHbIV
75-13 93-6 nec, 60 M Hag yp.m.
18.9 35.3 97-2.5
103

KeppoBHuk, 450 M Hag yp.M. |BbicokoTpaBbe, MOAHOXbE
93-1 COnMKmn
39.5 96-2

69.6

LLinpokonncTBeHHkIN nec,
300 M Hag yp.m.

98-1

61.4

CeBepHas Taitra

CeBepHasi 4acTb
MuxTtapHuk, 250 M Hag yp.M. |MuxtapHuk, 250 M Hag yp.M. |KegpoBblin ctnaHuk, 340 m

39-34 53-32 Haj yp.M.
2.41 3.16 53-46
4.67
KegpoBbin ctnaHuk, 940 m
Haa yp.Mm.
24-43
1.79

lMpumeyaHusi. Hap 4epToit — COOTHOLLEHWE OTHOCUTENbHOro obunus (%) canpodaros n
XWLLHWKOB B TPO(hMYECKON CTPYKType coobLuecTB Me3oneaoOMoHTOB; NoA Yepton — obas 6no-
mMacca (r/M?) Bcex KpynHbix 6eCMO3BOHOYHbIX. * paccunTaHo no [3].

TOOHA OTYACTU NPEACTABJIAIOT cO00M pedyTruyMbl TPETUUHONU HEMO-
paabHOI (PIOPHI U COOTBETCTBYIOIIEH eii (payubl. Kak BumgHOo 13 Tab-
JIUIBI, HaHHAas OCOOEHHOCTb TEPPUTOPUU A0 CUX IODP OTPAKAETCS B
IBOMCTBEHHOM XapakKTepe TPOMUUECKON CTPYKTYPHI KHUBOTHOI'O HAa-
ceJieHusd II04YB.
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KONNEMBO/bl BANIEXXUH CTAPOBO3PACTHOIO TAEXHOIO JIECA

A.E. TomuHa
LleHTp no npobnemam akonoruv u npogyktueHoctn necos PAH, r. Mocksa

Bane:xunbl pefKu B Jecax, IIOABEpPramIuxcs pyoKaM, OIHAKO
OHHM — HEOThEMJIEMBI!l dJIEMEHT CTapOBO3PACTHBIX JIECOB, OJiaromaps
KOTOpOMY (POPMUPYIOTCA OKHA BO30OHOBJIEHUS U TONAEePIKUBAETCS
000pOT MOKOJeHUI nepeBbeB. Takue Jjieca Ha TEPPUTOPUU e€BPOIIEH-
ckoili vactu Poccuu moBOJIBHO pefKu. BmecTe ¢ TeM, UX BCECTOPOHHEE
U3yUYeHNe WMeeT NPUHIUIHUAJIbHOEe 3HAUeHUWe MJIs MOHMUMAaHUA opra-
HU3AIUY HeHAPYIIEeHHBIX JIECHLIX OMOTEeOIIeH030B.

ITenp paboThl — U3yunuTh (hayHy U IPYNIUPOBKU MEJKUX ITOUBEH-
HBIX YJIEHHCTOHOTHX BaJIe;KUH KaK HEeOTheMJIeMOT'o MUKpocaiTa Jie-
COB, He MOABEPKEHHBIX aHTPOIIOTEHHOMY BO3AeHCTBUIO.

Pa6ory nmpoBoguau B Ileuopo-MablucKoM 3amoBeTHUKE B Oacceii-
He p. Boapmias Ilopo:kHAA, Ile COXPAHUJINCH YUYACTKU ITHUXTO-EJIb-
HHUKOB BBICOKOTPaBHBIX Bo3pacTa 6osiee 600 jser. BoigeadaioT yeTbipe
CTaJnU 3apacTaHUS BajJeKUH IpeBecHbIX mopon: I — mxwu, II — mosaB-
JAI0TCA MeJIKue TpaBbl, 1II — HAUMHAIOT pacTu BHICOKUWE TpaBhI, IV —
3aCessAeTcsa NePEeBbAMU.

B 2009 r. ucciemoBanu BasieKUHBI 1] cTaguu 3apacTaHus aepe-
BbeB. O0ciefoBaHbI TPU BAJIEKUHBI, HA KAXKIOM B3ATO IO TPU-UYEThIPe
IpoOBI IJIs SKJIEKTOPHOMI sKcTpakiuu. Beero B 10 mpo6ax o6Hapy:Ke-
HO 757 vK3. Koymembos. Kpome Toro, 6b110 B3aTO 15 mpob ¢oHO-
BOI JIECHOU IOACTUJIKU, B KOTOPBIX ompemeseHo 2020 sK3. KoJIeM-
60s1. ITOT MaTepuasa IMOKAasaJj, YTO TPYMIIHUPOBKA KOJJIeMOOJ BaJje-
JKUH TIpeAcTaBJsgeT co00il obeTHEHHBIN BapHMaHT COOOIECTBA JIECHOM
noxactuaku. Ha oguy mpo0y B cpeauem npuxoautca 12+3 u 15+4 Bu-
Ia, Ha BaJIe}KMHAX U B IIOJCTUJIKE, COOTBETCTBEHHO, IIPU OOIIeH uuc-
JeHHocTu — 34 u 54 ThIC. 9K3./M2.

B 2012 r. Hamu npeanpuHATO O6oJiee qeTajabHOE, MOCJIOMHOe, HC-
cJemOBaHMe BAJIEKUH €1 BRICOKOTPABHOTO MUXTO-eJIbHUKA. ITO BO3-
MOJKHO OCYIIIECTBUTH TOJIbKO Ha IV cragmm mx 3apacraHus, Korja
IpeBecrHA CTAaHOBUTCS MATrKou. Ha 1mmecTu Bajie:kmHaX, PacIIoiOKeH-
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HBIX APYT OT Apyra Ha paccroaauu 50-200 M, B3ATO IO OJHOM SKJIEK-
TopHOIT mpobe. Kaskmas mpoba cocTosijia M3 IATH CJIOEB: MEPBBINA —
MOX M COCYIOMCTBHIe PACTeHUs Ha BajeKHHEe, BTOPOH — MeXIy MXOM
W CepIIeBUHOMN CTBOJIA, TPETUII — CEePAIeBUHA, YeTBEPTHIA — MEXKIY
CEepPAIIeBUHOA W IIOYBOU IOJ BAJIEXKMHOM, IATBHIN — IIOYBA IIOJ BaJie-
JKMHOM CMeIlIaHHAs C CUJIBHO Pa3JIOKUBIIENCS KOPOH U JPEBECUHOI.
ITonyueno u ompenenerno 534 sK3. KOJIaeMOOI.

Bceero BreiagBaeno 19 Bugos koJsembon: Xenylla betulae, Neanu-
ra muscorum, Xenyllodes armatus, Onychiuridae g.sp, Protapho-
rura sp., Hymenaphorura sp., Desoria hiemalis, Desoria sp., Folso-
mia quadrioculata, Folsomia amplissima, Parisotoma natabilis, 1so-
tomiella minor, Isotoma viridis, Vertagopus westerlundi, Tomoce-
rus minutus, Entomobryinae g.sp, Entomobrya nivalis, Orchesella
flavescens, Arrhopalites sp. Cpegu stux BumoB Jauiiib X. betulae u
V. westerlundi oTHOCATCA K KOPTUIIMKOJLHBIM, T.€. HAKOPOBBIM OOMU-
TaTensaM. KoaruduecTBO BUIOB KOJIJIEMOOJ B PA3HBIX CIOAX BaJIEIKUHBI
pasauuaercs: 13, 11, 9, 13, 16 BuI0B B IePBOM-IIATOM CJIOAX COOT-
BeTCTBEHHO. [[JIOTHOCTH OT MMEPBOTO K IIATOMY CJIOI0 CHAYAJIA YBEJIH-
ymBasiach or 13 g0 37-38 Teic. 9K3./M?%, a 3aTem majgasa o 7 THIC. B
IIATOM CJIOE.

Ha Bane:xuHax BBIABJIEHBI JBe TPYIIUPOBKU Kojaem6oj. B of-
HOIi TpeobJiafaar BePXHEIOoACTUI0UHbIe (popMbl (0K0JI0 60% OT Beeit
BBIOOPKY 110 umcay ocobeir) Xenylla betulae u Desoria hiemalis, 3a-
CeJISIIOIIIME CJIOU C IIEPBOTO II0 YeTBEePThIN, APyras *KUBET Ha BAJIEIKU-
He Ha rpaHuIle ¢ IIOYBOM, 3[eCh JOMUHUPYIOT sysfaduuecKkre GopMbl
(63% ob6eit uncaennoctu) Protaphorura sp. n Isotomiella minor.

Taxkum obpasoM, HaceJaeHHe KOJIJIeMOOJ CUIBHO PA3JIOKUBIINX-
cs BaJIeXKUH, C OTHON CTOPOHBI, SIBJISETCS YCEUeHHBIM BApUAHTOM CO-
o0IIecTBa JIECHOI IOACTUJIKM, C APYroii — MUKPOCANTOM, K KOTOPO-
My IPUYPOUEHBI KOPTUIIUKOJbHBIE BUIHI.

Astop 6Gmaromapur H.A. KysuemoBy u M.B. IloramoBa 3a momoIs B
OIpeJeJIeHNY MaTepuajaa U KOHCYJIbTAlluU B Ipolecce PaboThI.

CTPYKTYPA NOYBEHHOW MUKOBNOTbI CEBEPO-BOCTOYHOW YACTU
OCTPOBA CUMYLUUP (KYPUITIbCKUE OCTPOBA)

J1.H. EropoBa, O.B. lNMonoxuH
Buronoro-noyseHHbIn nHcTUTYT ABO PAH, . BnagmsocTtok

Muxkosioruueckue wuccjaemoBanus Ha o-Be CuMyIup paHee He
OPOBOAUINCE. ITO U OIPENenJo Iejlb AaHHO pabdoThl — u3yUe-
HIE CTPYKTYPhl KOMILIEKCOB MUKPOMUIIETOB II0J] OCHOBHBIMU DPaCTH-
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TeJLHBIMU acCOIIMAIlMAMMU B paHee He HCCJIeJOBAaHHOM paiione [1].
ITouBeHnHbIE 00OpABIBI JJA MHUKOJOTMYECKOrO0 aHa/IM3a OBLIM coOpa-
ubl O.B. ITosoxmHbIM B mioje-aBrycte 2012 r. Bo BpeMs TpoBeje-
HUS KOMILIEKCHON MOPCKOI 9KCIeIUIINU HayYHO-MCCJIeq0BaATeIbCKO-
ro cynHa «Axamemuk Omapun» (peiic Ne 43) Ha ocTpoBa Bosbiroit
Kypunsckoii rpaabl. C60p 00pasiioB IIPOBOAMJICSI B CEBEPO-BOCTOU-
HOI yacTu o-Ba Cumymiup, B parioHe 0yxTbl BpoyToHa. Paiion muccie-
IOBaHWS OTHOCUTCA K 30He cJla0bIX meronanoB. IlepBas yueTHas
IJIOMIaKa AJsA oTOOpa IMOUYBEHHBIX 00pas3IloB 3aj0KeHa Ha Ioro-sa-
ImasHOM, BETPOyZapHOM 0OeperoBOM CKJIOHe I-oBa Bocrtounasa Kierr-
Hd, TIe Ipeodasaia pa3HOTPAaBHO-JIYT0BasA PACTUTEIbHOCTh HA CYXO-
TOPGAHUCTON BYJIKAHNUYECKOM IIOUBE; BTOPAs pacHoJiarajiach B II€H-
TPaJIbHOM YaCTU KaJbJepPhbl, HA CEeBEePO-BOCTOYHOM 0OepPeroBOM CKJIO-
He T000YHOT'0 KOHYycCa, I'ie JOMUHUPOBAJIA JYTrOBO-JIeCHAA PACTUTEIhb-
HOCTb. [I0UBBI — OXPUCTHIE BYJKaHUUECKUE IPy0oTryMycoBbie [4].

s BuImeJIeHUA W3 MOYBBI I'PUOOB MCIIOJIH30BAJICA OOIIEITPUHS-
TBIN METOJ CePUIHBIX Pa3BEAeHUN C IOCJEeAYIOIINM BLICEBOM IIOUBEH-
HOII cyclieH3uu Ha cpeny Yameka u cycJyo-arap [3]. AHanaus CTPyKTy-
PBI BBIZIEJIEHHBIX COOOIIECTB IMOYBEHHBIX MUKPOMMUIIETOB IIPOBOJUJICS
Ha OCHOBAHUMU IIOKasaTeJiell YacTOThl BCTPeUuaeMoCTu BumoB [2].

Bcero us mcciefoBaHHBIX IIOYBEHHBIX 00Pa3I[OB BBIZEICHO 59 BU-
IOB MUKpOMUIeToB u3 37 pomoB. TakcoHOMUUECKAsA CTPYKTypa BBI-
SIBJIEHHOU MUKOOMOTHI IpeicTaBIeHA oTAeaaMu Zygomycota — 12 Bu-
OB U3 IEBATHU POJOB, MATHU CEMEICTB U ABYX MOPSALKOB KJacca Zygo-
mycetes u Ascomycota — neBATHh BUIOB U3 BOCHBMHU POIOB KiaccoB Eu-
rotiomycetes u Sordariomycetes. Bxogasaiiasa B coctaB oraena Asco-
mycota mopdosornyeckas rpynna anaMop@HBIX TPUOOB JTUAUPYET 110
BUAOBOMY pasHoobOpasuio — 38 BumoB us 20 pomos. Hambosree MmHOTO-
BumoBoi pox Penicillium Bratouaer 13 Bumos (22% BumoBoro cocra-
Ba), nBa pona (Paecilomyces u Mucor) comep:kaT 110 TpU BUJa, IIIECTH
ponoB (Aspergillus, Chaetomium, Humicola, Trichoderma, Phoma,
Umbelopsis) — o aBa Buzga, 28 poJoB IpeACTaBJIEHBI OHUM BUIOM
KasKIbIi, YTO cocTaBiseT oKoJyio 60% pomoBoro pasHooOpasus BBIAB-
JIEHHOU MUKOOMOTHI.

W3 mouBHI mOA JIYTOBBIM Pa3HOTPAaBLEM BBIAEJIEHO 45 BUIOB MU-
KpomurieToB u3 31 poma, B TOM YHCJIe IIIeCTh BUIOB M3 IIATH POIOB
ormena Zygomycota (13% BupmoBoro pasHoobpasus) u 39 — us 26 po-
OB oTaena Ascomycota, OGOJBIIUHCTBO M3 KOTOPBIX MPUHAIJIEKUT
rpynne anamopdubIx rpu6oB — 31 Bunx (69%) us 19 pomos. Oxoio
TIOJIOBUHBI BBIIEJIEHHOTO M3 JIYT'OBOI ITOUBLI BUAOBOTO PasHOOOpa3uUs
MUKPOCKonuueckux rpu6os (19 sugos — 42% ) He OTMEUEHO B IIOUBE
IPYroro MccJefoBaHHOrO Ouoroma. B mxX uwmciie mpeacTaBUTENN Ta-
KUX DONOB, Kak Arachniotus (Ascomycota), Arthrinium, Chloridi-
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um, Colletotrichum, Verticillium, Wardomyces (anamopdHbie rpu-
6w1), Cunninghamella, Gongronella (Zygomycota).

Muko6roTa OXPUCTON IIOYBHI IMOJ 6ePe3HAKOM KaMEeHHBIM BKJIIO-
vaeTr 39 BumoB u3 27 pogos, B ToMm uuciae BoceMb (20% Bumosoro 6o-
raTcTBa) U3 ceMu pPojoB 3uromuiieToB u 31 Bumg us 20 pomoB acKOMU-
meroB. 'pynna aHaMop(HBIX IpuOOB TaKiKe IIpeodJiafaeT o0 BUIOBO-
My pasHoobpasuio — 26 BumoB (66% ) us 15 pomoB. 14 BUIOB MUKPO-
muitetoB (36% BHUIOBOrO cocTaBa) HE OTMEUYEHBI B IOYBE IIOJ JIYIO-
BBIM pPasHOTPaBbLEM, B TOM UHCJIe IIpPeACTaBUTEeIn PoaoB Absidia, Rhi-
zopus, Syncephalastrum, Zygorhynchus (Zygomycota), Byssochla-
mys (Ascomycota), Stilbella (anHamopduble rpubhbl). TakuM ob6pasom,
HCCJIEIOBAHHBIN OMOTOI XapaKTepu3yeTCs HEeCKOJbKO MEHBIINM 00-
UM pas3HoOoOpasreM MUKPOMUIIETOB, HO OOJBLIIUM yYacTUEM B MU-
KOOMOTe 3UTOMUIIETOB.

Takum obpasom, B pes3yJibTaTe IPOBEIEHHBIX HCCJIEIOBAHUN II0-
JyYeHbI IePBbIe CBeIeHUA 0 YNCJICHHOCTH MUKPOOPTAHU3MOB U CTPYK-
Type cOOBIITeCTB MUKPOCKOITMYECKUX TPUOOB, OOUTAIONINX B BYJIKAHU-
YecKuX mouBax 0-Ba CUMyIIND IO OCHOBHBLIMU PACTUTEIbHBIMU AacC-
coIaInuAMy — JYTOBBIM PA3HOTPaBbeM U 0EPEe3OBBIM PeIKOJIEChEM.
TakcoHOMHYECKAas CTPYKTypa BBISBJIEHHON MHKOOMUOTHI IIPEJCTaBJIe-
Ha oThesamu Zygomycota (13-20% Bupmosoro cocrapa) u Ascomycota,
cpequ KOTOPBIX JUAWPYIOIIee IOJIOMKEeHUe II0 BUAOBOMY pPasHooOpa-
suo (66-69% ) mpuHALIEKUT MOPMOJOrMUECKOH TpyIIle aHamopd-
HbIX rpuboB. IIpu srom Gomee 40% BUIOB MUKPOMUIETOB, BBIJEJICH-
HBIX U3 CYXOTOPMSHUCTBHIX BYJKAHWYECKUX IIOUYB II0J] JYTOBBIM Pas-
HOTpPaBbEM, HE OTMEUEHO B II0YBAX II0] Oepe3sHMKaMU KaMeHHBLIMU, U
HaobopoT — 36% BUAOB, BHIJEIEHHBIX U3 OXPUCTHIX BYJKAHUUYECKUX
MOoYB, He OOHAPY’KEHBI B IMOYBAX IIOJ PA3HOTPABHO-JIYTOBON pacTH-
TeJILHOCTHIO.
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MWKPOBHBIE MPOLIECCbI TPAHC®OPMALIMN A30TA
B MOYBAX COCHAKOB PA3HOW NMPOAYKTUBHOCTU

E.C. 3BepeBa’, B.H. Kapmunos', U.K. KpaBueHko?, O.B. MapTbIHeHKO '
"MOCKOBCKMIA roCcynapCTBEHHbIN YHUBEPCUTET feca, . Mbituwm
2 NHcTUTYT MUnkpoGuonormumn M. C.H. BuHorpaackoro PAH, 1. Mocksa

A3BoT urpaer HedaMeHUMYIO POJIb B JKU3HU Omochepsl u HEOOXO-
IUM I QYHKIIMOHUPOBAHUSA BCEX JKUBBIX opraHusmoB. ObGeciieueH-
HOCTB IIOUB a30TOM SBJISIETCA OJHUM M3 BasKHEHUIINX (haKTOPOB, OIpe-
IeJIAIUX MPOU3BOAUTENILHOCTD JECHBIX HAaCAMKAEHUH, OMHAKO B Ha-
CTOsIee BpeMA HeJOCTATOUHO M3YUeH KAaueCTBEHHBIN COCTAaB W KOJU-
YeCTBEHHOE COJep:KaHle COeIUHEHUU a30Ta, NOCTYIIHBIX IJIA HUTa-
HUSA JPEeBEeCHOUM PacTUTEJIbHOCTH. BalKHOe TeopeTmuecKoe W IPaKkTU-
YyecKoe 3HAUeHMEe IIPU PACCMOTPEHUU 9TOTO BOIIPOCA MMEET UCCJIENO-
BaHNe MHUKPOOHBIX COOOINECTB IIOUB, KOTOPBIM NPUHAMJIEIKUT Bemy-
11asi PoJb B OCYIIECTBJIEHUU ITPOIECCOB CBA3BIBAHUA a30Ta aTMocde-
PBI 1 IIPeoOpas3oBaHUA a30TCOAEPIKAINNX COeNUHEHNIT MUHEPaIbHOUI
W OPraHUYEeCKOIl IIPUPOILI.

B Hacrosimee BpeMmsa yaeinsercs 60JbIIoe BHUMAHNIE MUKPOOHBIM
mpolieccaM as3oTGUKcanuy, HUTPUPUKAIIUN U JeHUTpuGuKamum, mo-
CKOJIbKY MMEHHO OHUM B HamOOJIbINell CTelleHU BJIUSAIOT HA KPYTOBO-
poT asora B mouBe. MuKpoOHAas asoTGUKCAIUS SIBJISIETCA MCTOUHU-
KOM BOBJIEUEHUS aTMOC(HEpPHOTO a30Ta B 3TOT KPYyrOBOPOT, a IPOIlec-
Chl HUTPUDUKAIIUY U AeHUTPUDUKAIINY — BasKHEUIINe MyTH yJaje-
HUS a30Ta U3 9KOCUCTEM.

ITess HaACTOAIIETO HCCIELOBAHUSA — IIPOBECTU CPABHUTEJIBbHBIN
aHaJIW3 U BBIABUTH OCOOEHHOCTH B COCTaBe M aKTHUBHOCTU MUKPOO-
HBIX COOOIITeCTB a30THOTO IIUKJIa B IIOYBAX COCHAKOB PasHOTo OOHUTE-
Ta Ha TeppuTopun IleTKoBCKOTO yueOHO-OMBLITHOTO JecHuYecTBa Mo-
CKOBCKO# 00J1acTu.

B o6pasmax mous, orobpanubix B uioje 2014 r., Bo Bpemsa Jjgabo-
PaTOPHBIX HCCJENOBAHUI OBLIU OIIpeJeJIeHbl CJEeNYIOIe IIoKasaTe-
JIU: cofepsKaHre MUHEePaJIbHBIX COeIMHEeHNI a30Ta, aKTUBHOCTD a30T-
(purcanuu, HATPUPUKAIUU, MUHEPAJIU3aIllunl U AeHUTPUPUKAIUU.
MeTooM mOcCeBa Ha CeJIeKTHUBHBIE NMUTATEJbHBIE CPeIbl OIpeesIeHa
YUCJIEHHOCTh a9POOHBIX M aHAdPOOHBIX a30T(PUKCATOPOB, aBTOTPOd-
HBIX HUTPUDUKATOPOB IIEPBOM M BTOPOI cTammu. asa OIeHKU KOJU-
yecTBa MeTab0JIMYEeCKN aKTUBHBIX HUTPUMDUKATOPOB IIPUMEHEH MOJIe-
KyJdapHO-IuToJornueckuii meton FISH.

IIpoBemenHble MCCIEAOBAHUA MMO3BOJUJIN YCTAHOBUTH, UTO B COC-
HAKAX KHUCJIWYHOM ¥ UYEPHUYHOM BBICOKUX KJiaccoB Oonutera (Ia u
I cooTBeTCTBEHHO) CKJIaABIBAIOTCA Hambojiee OJarONPUATHBIE YCIOBUSA
IS MUHEPAJIU3aIluy OPTraHNYeCKOr0 BEIleCTBa, O YeM CBUAETEIbCTBY-
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eT yBeJMUYeHUe COIep:KaHUsA MUHePaJbHBIX (POPM asoTa B IIPOIiecce
uHKyOanuu. Kpome TOro, B mmouyBax IIOJ] STUMU HACAKIEHUSMU OOHA-
Py’KeHO BBICOKOE cofep:KaHle HUTPATOB, KOTOPBIE SBJIAIOTCA JOCTYII-
HBIM MCTOYHUKOM a30Ta JJII PACTEHUH, B TOM UMCJIe COCHBI. B mouBax
HUBKOOOHUTETHOTO coCcHsAKa carHoBoro (IV Kiacc 6oHUTETA), JOCTYI-
HOCTBb a30Ta IJISI APEBECHON PaCTUTEJIbHOCTU PE3KO CHUIKAETCS, OTMe-
YalTCs KpaliHe HU3KWE BeJIUUYNHBI MUHEPAJN3aIINOHHON aKTUBHOCTU
U COJEPyKaHUA NOCTYIHBIX MUHEPAJIbHBIX COeIUHEHUI a30Ta.

AxTyanbHasg asoTPUKCHUPYIONIad aKTHUBHOCTL OblJa HU3KON BO
BCeX WCCJEMOBAHHBIX 00pasiiaxXx, B TO BpeMs KaK BHeCeHUe TIJII0KO-
3bI IPUBOAMJIO K 3HAUMTENAbHOMY (B 3-20 pas) ee yBeJIHMUeHUIO, OCO-
0eHHO B IIOYBAX COCHSIKOB KMCJINUHBIX U CJIOKHBIX IITUPOKOTPABHBIX.
B mouBax JecoB ¢ BeicokuM 6onuTetroMm (Ia, I, II) moMuHMpOBaIU CBO-
O6omHOKUBYIIVE (DAaKyJIbTaTUBHO-aHAYPOOHBIE a30T(HUKCATOPHI C OPO-
IUJIbHBIM MeTabosusmoM pomoB Paenibacillus, Enterobacter, Citro-
bacter, B To BpeMsdA KaK B IIOYBaX COCHAKA cGaTHOBOTO IIpeobJiamaan
b6axTepuu pomos Bukholderia, Pseudomonas, Bacillus.

IIpu olleHKe aKTyaJabHOW MOeHUTPUPUIUPYIONIEH aKTHUBHOCTHU
NPaKTUYEeCKU He O0HApy)KeHO BhbiAesjeHusA 3akucu asora (N,0), uro,
BEPOSITHO, CBS3aHO C OYE€Hb HUBKON HUTPUDPUIIMPYIOIEH aKTHUBHO-
CTHIO IIOYUB IIOJ €CTeCTBEHHBIMHU JIECHBIMHU HacakmeHusaMu. O6 sTom
CBUIETEJIbCTBYET HU3KASI BeJIMUNHA HUTPUPUITUPYIOINEH aKTUBHOCTU
U YUCJIEHHOCTH HUTPUDUIIUPYIONIUX OaKTepPUil B MCCIEAYEMbIX IIOY-
Bax. C momomipio merona FISH muTpudumupymooiiue 06akTepu poaoB
Nitrosomonas u Nitrobacter 0bliu 00HapyKeHbI B HATUBHBIX 00pas-
1Iax IOYB ¥ HAKOUUTEJbHBIX KYJbTypax.

B 1iesioM, Ha OCHOBAHWU TPOBEAEHHBIX HCCJETOBAHUIN MOIKHO
3aKJIIOYNTh, UYTO ITOKAa3aTeJy MUHEPaAJTU3aIMOHHONW W IOTEeHI[UAJb-
HOIl aKTHMBHOCTH a30T(pUKCAIlMW ¥ COCTaBa a30T(PUKCUPYIOIIUX CO-
OOIIIeCTB CYIIECTBEHHO OTJIMYAIOTCS B IOYBAX COCHSKOB C PA3JIMYHON
MMPOAYKTUBHOCTHIO HACAMKAEHUI, KOTOpPas B 3HAUUTEJIbHOH CTeleHU’
OIIpeesIgAeTCs 9KOJOTNYEeCKUMU YCIOBUAMY (hOPMUPOBAHUSA IIOUB.

NMOYBEHHASA ME3O®AYHA CEBEPHOW NECOCTENMU
OMCKOW OBJIACTU

C.10. KnsizeB
OMCKMI rocyapCTBEHHBIV Negarormyeckmin yHmeepceuTer, r. Omck

(I)paI‘MeHTapHOCTI) AaHHBIX O IIOYBEHHBIX 0eCIIO3BOHOUHLIX 3a-
TPYAHAET BblAeJIEHEe PETrMOHaJbHBIX 1N CBOIICTBEHHBIX 30HAM 0COOEH-
HOCTel KMBOTHOT'O HACeJIeHUs II0YB U UX B3aMMOBJIHAHNE C IOUYBEH-
HBIM ITIOKPOBOM. Ha CEI‘OI[HHH_IHI/Iﬁ J€Hb HEeJOCTAaTOYHO CBeI[eHI/Iﬁ (o]
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nmouyBeHHOU (hayHe 3amamHocubupckoit taiirm u Cubupu B 1esiom [2,
6]. Takum o6pasom, CyIleCTBYeT HEOOXOIUMOCTb M3YUEHUs IIOUBEH-
HOIT Me3ohayHbl B 3amaguoii Cubupu, ee pernoHaJbHBIX U 30HAJb-
HBIX OCOOEHHOCTEeH pacupefeeHNns, BAUAHNE Ha IIOYBY W CBOMCTB
MMOYBHI Ha XapaKTEePUCTUKU I1eT0O0MOHTOB.

WccnemoBarenbckass paboTa mOCBellleHA U3YUYEHUIO 3aBUCHUMOCTU
9KOJIOTUYECKNX 0COOEHHOCTEl ITOUYBEHHON Me30(ayHbI OT XapaKTepu-
CTUK IIOYBBI B YCJIOBUAX IOA30HBI CEBEPHOU JIECOCTEIIHU.

UccnemoBanusa mpoBoamanch B MypomiieBckoM paiioHe OMcKoit
ob6sacTu (Tom30HA ceBepHOIi jecoctemnu) ¢ 14.06.2009 mo 15.07.2009 r.
C6op wosmeximm mpousBesa UM.A. Munenuwna. [[ia mccieqoBaHusa
ObLIU BBIOPAHBI CIEeAYIOITNE TIJIOMIAAKY (BO3AEIbIBAEMBIA arpoleHos,
0epes3oBBINl Jiec, COCHOBBIHA Jiec, 00J0TO, 3aamuBHOU Oeper p. Tapa).
ITouBeHnHbIE 6€CTIOBBOHOYHBIE COOMPAJINCH CTAHJAPTHBIM METOJOM II0-
uyBeHHBIX pacKomok no M.C. T'unaposy [1]. OupezesieHne KOMLIEKIIUN
W WHTEPIpPeTanud JaHHBIX MPOBOAUINCH aBTOpoM. TaKiKe IpoBeneHO
HnccJiefJoBaHNe IMOYBEHHBIX 00OpasIoB, B3SAThIX B MecTax cOopa Me3o-
meno001MoHTOB. B TouBeHHBIX 00pasiiax omnpenenasanch pH BogHOI BBI-
TAMKKH, CTPYKTYPAa IIOYB U BOAHBIE CBOMCTBA IMOYBHI (BOJOIIPOUYHOCTD,
BOJIOTIIPOHUIIAEMOCTh, BJIAroeMKOCTh) [4, 5]. OnpegenieHre 3aBUCUMO-
CTU HaceJIeHUA IMOYBEHHOIT Me30(ayHbI OT XapaKTePUCTUK MOUB IIPO-
M3BOIMUJIOCH C IIOMOIIbI0O KOPPEJIAIINOHHOT0 anaausa [3].

B MypowmiieBckoM patiome OMCKOUM 00JaCTH HaMU BBIABJIEHO 34
TAKCOHA MMOYBEHHBIX OPraHM3MOB, M3 HUX [IE€BATHh BUAOB JOXKIEBBIX
yepBeii. OAMH BUJI NPUHAMJIEIKUT K COOCTBEHHO-IIOUBEHHBIM CpeIHe-
SPYCHBIM UYepBAM, OCTaJbHbIE — K IMUTAIONIMMCS Ha ITOBEPXHOCTHU
MOYBBI  (II0 YeThbIpe IOACTHUJIOYHBIX U TMOUYBEHHO-IIOACTUIOUHBIX).
Cpenu HUX BBIAENAIOTCA ABa amMpuOMoTuUecKux Buma. Hamboibiee
BUZ0BOE pasHooOpasue MOXKAEBBIX UepBeil oTMeuaeTcsa B OosoTax 3a
cueT MoABJEeHUS aMPubmornyecKux GopMm (II1ecTh BUIOB), HAUMEHb-
mmee — B cOCHAKaX (Tpu). B ocTambHBIX TUIIaX 6MOTOIIOB OOHADYKEHO
10 YeThIpe BHUAa JIOMOpuIiug. Pacupenesnenue IOYBEHHOH (hayHbBI IO
CJIOAM HepaBHOMEpHOe, HamboJbITasa IJIOTHOCTh JKMBOTHBIX HAOJIO-
maercss B Bepxuem cioe 0-10 cm (44-100%). B cioe 10-20 cm miort-
HOCTb OPTaHM3MOB CHUKaeTcd, B HIkHeM (20-30 cMm) — cyIecTBeHHO
nagaer. ['y0sKe >KMBOTHBIE He BCTpeuaroTcs. IIporpecCUBHBIN BO3-
PACTHOM CIEeKTp oTMedaeTcs B 6epe3HsAKax M Oropojax, CTa0UIbHBIN
C TeHJeHIIUeH K PerpecCuBHOMY — COCHAKaX M 00JI0OTaxX, Perpeccus-
HBIFT — HA 3aJUBHBIX JIyrax.

ITouBbl GEpPEBHAKOB U COCHSAKOB OTJMYAIOTCA CIAO00KUCION pe-
aKIuell cpenbl, arpolleH030B — OT CJIA0OKMICJION 0 CJaaboIe/I0UuHOMN
u 6oJioT — 1eaouHoii. IlouBeHHBIE 00PA3IBI OTJINYAIOTCA MUHUMAJb-
HBIM coJlepsKaHmeM IblaeBaToil (parmuu. IleHHble Gpaxkmum mpeod-
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JagaioT B OepesHAKaX M COCHAKaX, B 00J0oTaX — caMble KPYIHBIE.
Arperatbl pasanuHbIX (PPAKIIU COCHAKOB, 0€PE3HAKOB WM 0OJOT OT-
JUYAIOTCA BBICOKOHM BOMOMPOUYHOCTHIO (85.5-90% ), arpoieHo3oB —
cpenueii (44.6%). BomompoHuniiaeMoCTh MaKCHMaJbHA B arpoIleHO-
3axX, MUHAMaJIbHA — B 0osoTax. HamnboabIeil BIaroeMKOCTBIO OTJIM-
YaIOTCA MOYBLI COCHAKOB, HAMMEHbIIIEl — arpoileHO30B. Y BeJINUYeHIe
KOJIMYEeCTBa BUIOB JOKAEBBLIX UepBell U IIpelCcTaBUTeell MOUBEHHOU
Meso(ayHbI B I1eJIoM cMmeliaeT pH B IIeJIOYHYIO CTOPOHY M YMeHbIIIa-
eT moiiio meuHOM (pparnuu (P<0.01). IToamenaunBanme cpeabl CIIO-
CcOOCTBYeT CMEIeHUIO IIeJOOMOHTOB B BEPXHIE TOPU3OHTHI U BO3pac-
TAHUIO JOJIM II0JIOBO3PEJBIX 0co0eii. ¥YBeJMueHNe BUAOBOTO PAa3HO-
00pasusi CHIUIKAeT BOJOIPOYHOCTEL arperaTos.
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30HAINBHOE PACMPELOENEHUE NOYBEHHON ME30O®AYHbI
HA EBPOIMEMCKOM CEBEPO-BOCTOKE POCCUM

A.A. KonecHukoBa
WHcTuTyT 6ronormnm Komm HLL YpO PAH, 1. CbikTbiBKap

ITouBennas ¢gayHa m cpera ee oOMTAHUSA — 9TO €IWHCTBEHHAS
yHUBepcaJbHasg, HO HOCTATOYHO CJIOKHAsA, TAKCOHOMUYECKU Pa3HO-
oOpasHasd 1 KOJUUYECTBEHHO Goraras GmoJsiornuyecKas CUCTeMa, coXpa-
HAIOMIAsCS B OKPYJKAIOIe#d cpeme Jaske B YCIOBUAX CAMBIX TJIy0O-
Kux mpeobpasoBaHuii. KpymHble mouBeHHBIEe 0ECIIO3BOHOUHLIE yua-
CTBYIOT B IIOYBOOODPA30BAHWUU, CO3MAHUMN U COXPAHEHUU IIJIOIOPOIAUS
IIOYB, BO3BPAIIEHUN B IIOUBY IIUTATEJbHBIX BEIlECTB, BEIHECEHHBIX U3
Hee PACTEeHUSAMU, U ABJIAIOTCI HEOTHEMJIEMOU YacThIO eIUHOH CHCTe-
MBI Tpo(puuecKkux cBsseii. CocTosHMe MOYBEHHOM (ayHBI OTpaKkaeT
mIpoliecchl, IPOTEKAIoIe B IIOUBe, a MHPOPMAIIUA O HaCeJIeHU! ITOYB
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IIoMoraer JydIlle IOHATh 0COOEHHOCTH MOYBOOOPA3OBAHUSA B PA3INU-
HBIX TUIIAX IIOYB.

ITouBenHassi Mes3odayHa €BPOIEHICKOr0 ceBepo-BoCcTOKa Poccuw,
obsamaeT cAemyOIIMMHU XapaKTepHbIMu uepramu. OHa oOeqHeHa B
HAIIPaBJE€HUU OT IOJKHBIX MATEPUKOBBLIX TYHAP K CEBEPHBIM U apK-
TUUYECKUM OCTPOBHBIM TyHApaM. OTMeueHO sBHOE Mpeodamanme
Staphylinidae u Diptera B Tyuapax octpoBoB BapeHniieBa mops. 3ape-
TUCTPUPOBAHBI BHICOKHME BU0BOE Pa3HOOOpasye U YNCJIEHHOCTH Me30-
¢dayHbl B MHTPA30HAJILHBIX COOOINECTBAX B CPABHEHUU C 30HAJIbHBI-
Mu. XapaKTepHO HaJIWuYWe OOJHUX U TeX Ke JOMUHAHTOB B MHTPA30-
HAJbHBIX W 30HAJBHBIX TYHAPOBBIX COOOIIECTBAX.

B Tae)xHO#I 30He HaAOJIOLAIOTCS aHAJOTMYHLIE N3MEHEHUSA TaKCOo-
HOMMUYECKOT0 COCTaBa U CTPYKTYPhI Me30()ayHbI B HAIIPABJIEHUU OT
IOJKHOM K KpaiiHe ceBepHO# Taiire. OqHAKO 30HAJbHbBIE I'PYIIUPOBKY
TMOYBEHHOI Me30()ayHbI B €JIOBHIX M COCHOBBIX JieCcaX C XOPOIIIO BhIPA-
JKeHHBIM TPaBAHUCTHIM UMW 3€JeHOMOIIHBLIM IIOKPOBOM 6Goraue, ueMm
VHTPa3oHAJbHBIE TPYNIUPOBKY KPYIHBIX 0E€CIIO3BOHOUHBIX WBHAKO-
BbIX coo01riecTB. IloliMeHHbBIE MEJIKOJMCTBEHHBIE Jeca CIYKaT IeHT-
paMu IOAJep:KaHus BBICOKOT'O PasHoOOpasusi MOUYBEHHOI Mesoday-
HBI. {71 KaKJ0ro TUIIA Jieca BbIAEJeHbl XapaKTepHble JOMUHAHTHBIE
BUIbI 0ECTIO3BOHOUYHBIX.

Ha VYpajsie Ha mMIupoTHYIO 30HAJIBHOCTHh HAKJIAABIBAETCA BINAHUE
BbIcOTHOU mosicHocTu. Ha CeBepHom u IlpumossapHom Ypaje rpym-
NUPOBKU KPYHHBIX 0ECIIOBBOHOUHBLIX 00/IaJal0T YETKON CTPYKTYpPOI
IOMUHHpOBaHUs, Ha IlossgpHOM Ypaje OHU CTAHOBATCA ITOJUIOMU-
HAHTHBIMH, UTO XapaKTepPHO W [Jd Me30(ayHbl PAaBHUHHBIX TYHID.
3aMeTHa TEHIEHIINA K CHUIKEHUIO OTHOCUTEJIhHOTO 00mIns 6opeasb-
HBIX BUIOB U OJHOBPEMEHHO YBEJIWUEHUIO PO apKTO-60peabHBIX
BumoB B HampasjeHuu or Ceseproro Ypana x Ilomspuomy. Habiro-
IaeTcsl CHUYKeHUe BUIOBOTO OorarcrBa Me3o(ayHBLI IPU IIEePEexXofe OT
TOPHO-JIECHOTO K TOPHO-TYHIPOBOMY IIOSCY, T€M He MeHee, OTCYT-
CTByeT 3aMeHa 0OopeajbHBIX BUAOB apKTUUECKUMM, YyUYacTHE apKTO-
0opeasIbHBIX BUIOB B TOPHBIX TYHAPaX MOKET OBITh TAKUM JKe, KaK U
BUIOB ¢ OOpeasbHBIM PACIIPOCTPAHEHUEM.

Pamee ObLI0 BBISIBIE€HO, UTO (heHOMEH IIPUPOTHON 30HAJIBHOCTH,
OIIPeNeAIINi 3aKOHOMEPHYI0 CMEHY II0YBEHHOTO-PACTUTEIHHOTO
IIOKPOBA U KUBOTHOT'O HACeJeHUs, 0COOEHHO UeTKO BBIPAKeH Ha PaB-
HUHHBIX Teppuropusx. Ha Pycckoii paBHMHe TyHApPa W JECOTyHIAPA
He BKJIOYAIOT cHenu(pUuUecKrX CybapKTUUeCKUX (POPM W IIpeacTaB-
JSIOT MPaKTHUYecKU O0eIHEeHHBIM BapHMaHT TaeykKHOTo HacemeHud. Oc-
HOBY ITOUYBEHHOU (hpayHBI 9THUX IPUPOIHBIX 30H COCTABJSIOT ITOJU30-
HaJIbHbIE BUIBI, IIIMPOKO PACIPOCTPaHEHHbIe B OOpPeaJbHBIX IIIHUPO-
rax. Yucao BUAOB Me30(hayHbI IOCTEIeHHO HapacTaeT OT apKTUYe-
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CKOM TYHJIPHI IO IOA30HBI I03KHOU Tairu [1]. 3oHanBHOE pacipeaesie-
HIe TTOYBEHHOH Me3o(ayHBbI HA PABHUHHOM TEPPUTOPUU €BPOIEHCKO-
T0 ceBepo-BoCTOKA Poccuy MPUHIUIHUATILHO HE OTJINYAETCSI OT IIPUBe-
IEeHHOU BBIIIEe cXeMbl. B mpemesax TaesXKHOUW 30HBLI HAOJIOZAeTCsA II0-
CTeeHHOe YMEHbITIeHNE YKCJIa BUAOB IIPU MEePEXoie OT I0KHON TalTru
K KpaiiHeceBepHoii. IlouBenHasa mesodayHa JEeCOTYHIPHI IIPeICTaB-
JseT co00l mepexXOomHBIN TUI MEXKIY TaeKHOU U TYHIPOBOU (hayHOIi.
B mpenesnax TYHIPOBOI 30HBI OT €€ IOKHBIX I'DAHUIL K CEBEPHBIM Ha-
OrofaeTcA COKpallleHre BUAOBOTO GOraTCTBa MOYBEHHOM Me3o(hayHBI
mouTy B Tpu pasa. g mouBeHHOU Me30(ayHBI Y PaJTbCKON TOPHOM
CTpPaHBI HEe BBISIBJICHO aHAJOTHUYHON TEHIEHIINN CHUMKEHUSA BUIOBOTO
oorarcrBa mmpu mnepexoge ot CeBepHoro K IlomspHomy Ypanay. 3mech
MIPOSABJIAETCSA IIPABUJIO BHICOTHOM IMOSACHOCTH, KOTJa CHUKEHIEe BUI0-
BOTO GOraTCTBa PA3JIUUYHBIX I'PYII HACEKOMBIX IPOUCXOIUT C IIOIHE-
MOM B TropsI [2].

B pabore mpexncraBieHBl HaHHBIE MHOTOJIETHUX ucciemnoBaHuii (1996-
2013 rr.), IpOBeIEHHBIX HPU HOAMEPKKE MeKIYHAPOAHBLIX ITPOEKTOB, I'PDaH-
0B PODPU, YpO PAH, Ilpesunsuyma u OBH PAH.
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MOYBEHHAA MUKOBMUOTA ECTECTBEHHbIX 3KOCUCTEM
KONbCKOIro CEBEPA

M.B. KopHerikoBa
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r. AnatuTtbl

Ha KoabckoM m-0Be ¢ ceBepa Ha IOT BBIJEIAIOTCSA OBE IIPUPOJ-
HBbIe 30HBI: TYHIPOBas U TaeKkHas. MMKOOMOTa apKTUYECKUX IIOUB
OTJINUAeTCA OT TAKOBOI 0oJiee IOKHBIX PAlOHOB PANOM crelubuye-
CKUX YepT, 00YCJIOBJIEHHBIX OCOOEHHOCTAMU CPEAbl MX OOMTAaHUA: Me-
30- U IICUXPOTOJIEPAHTHOCTD, OJIMTOTPO(GHOCTH, HU3KOE BUAOBOE Pas-
HOOOpasue, BHICOKAS MPOAYKTUBHOCTHE MUKOOMOTHI B T€UEHME ITOJIAP-
HOTO JIeTa, yMeHbIlleHre guamMerpa rpuoHoro mutenus [1]. IIpeobaa-
patoruii Tun mouB — Al-Fe-rymycoBhle MOA30JIBI, OJIA KOTOPBIX Xa-
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PaKTepHO HUBKOE Ccolep:Kanne OMOTeHHBIX 9JIeMEeHTOB, KUCIasd peak-
IS TIOYBEHHOTO PACTBOPA U IPOMBIBHOIN BOAHBIN PEIKUM.

B TyHapoBOit 30HE HaMU uccJegoBaHa MUKoOuoTa mouB [lanbHe-
3eyeHerikoii, TuToBckoil u 3amagHoll 03epPHOI KaTeH, IMOJYOCTPOBOB
Pridaunit u Cpeguuii; B TaeyKHOI 30He — MUKoOMoTa mouB Jlemceu-
cxoii, JIunkoii u Ileuenrckoil xaren, Anarurckoro, KangajlakIncKo-
ro, KoBmopckoro paiioHOB U TeppuTOopuu 3amoBegHukKa «IlacBuk».
YucaeHHOCTh MUKPOMUIIETOB OIIPEeIsAJ MeTOAOM II0ceBa Ha CYCJIO-
u Yamek-arap ¢ HOCJEIYIONIMM BBIJEJEHUEM UYHCTBIX KYJIBTYP U UX
uneHTU(PUKAIEN! IO KYJbTYPaJbHO-MOP(OJIOTUUECKUM IIPU3HAKAM
C MCIIOJIb30BAaHUEM OOIENPUHSATHIX OIpeaeJuTeseld.

YuciaeHHOCTh MUKPOMUIIETOB B TYHIPOBOI 30HE M3MEHSJIACh B
npepenax 8-328 toic. KOE/r, B Taexuoii 30He — 80-350 ThIC. B pas-
HBbI€ TOJbl MCCJIEOBAHUIl, B OTAEJNbHBIE T'OJbl UNCJI0 I'PUOHBIX IPOIa-
rya pocturasio 600 teic. KOE/r. Buomacca rpu6oB B TYHApE B Cpef-
HeM cocTaBiaaa 1.81+0.19 mMr/r mouBsI, B Ta€KHOI 30HE KoJiebaaach
ot 0.75%+0.20 (cocusaxu) no 1.89+0.68 mr/r (enpbHUKHT). [anHa rpubd-
HOTO MUIIEJUS B TYHAPOBOI 30HE B cpeaHeM paBHa 245+25 m/r, B Ta-
exxkuoir — 101 B cocuakax u 1700+632 m/r — eJbHUKAX.

B mouBax TYHIPOBO# 30HBI BBIABJIEHO 28 BHUAOB MUKPOCKOIIMUE-
CKUX TrpuboB, oTHOcAIuXcA K 14 pomam. ITo uucay BumoB mpeobJa-
manu rpubbl poma Penicillium, KOTOPBIH ABIAETCA TOMUHUPYIOININM B
nmouBax Koabckoro CeBepa. IIpeacraBuTesin JTaHHOTO POla COCTABUIN
50% oT 0011Iero KOJMUYeCTBA BUAOB, BBIJECICHHBIX B TYHIPOBBLIX II0OY-
Bax. Poxg Torula 6win mpexncraBied aByms Bumamu (7% ot obIero
KosmuecTBa BumoB). Ocranbubie poma Acremonium, Aureobasidium,
Fusarium, Gongronella, Memnoniella, Mucor, Mortierella, Phoma,
Rhizopus, Talaromyces, Trichoderma, Ulocladium — mo ogHOMY BHU-
oy (mo 3.5% ot o0iiero KoawuecTBa BHUIOB). B Tae)xHOI 30He pas-
HOOOpasue MOUYBEHHBIX MUKPOCKOIIMYECKUX I'PUOOB IIpeAcTaBIeHo 76
BUIaMu, oTHocsaluMca K 27 pomaMm. B sToil 30He, KaKk U B TYHJ-
pe, moMumHUpPOBasu rpubbl poma Penicillium, cocraBisiomiue 45%
OT O0OINero KOJWYEeCTBA BBIJEJEHHBIX BHUAOB. 3HAUNUTEJIbHO MEHb-
e OBIJIO BBIZEJEHO BUAOB I'PHMOOB M3 CIAEAYIOIUX PomoB: Mucor —
6.5% , Aspergillus, Mortierella (+Umbelopsis), Trichoderma — 1o
5%, Cladosporium — 4%, ocranpHble — Acremonium, Alternaria,
Aureobasidium, Chaetomium, Gliocladium, Gliomastix, Gongronella,
Lecanicillium, Memnoniella, Myrothecium, Myxotrichum, Oidioden-
dron, Paecilomyces, Phoma, Rhizopus, Sordaria, Talaromyces, Toru-
la, Ulocladium, Wardomyces — mpencTaBJIe€HbI OLHUM-IBYMSA BUJA-
M.

B mouBe TyHApPOBOII 30HBI JOMUHUpPOBaau Bunbl Mortierella lon-
gicollis, Penicillium melinii, P. raistrickii, P. simplicissimum; B Ta-
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exxkHolt — Mortierella longicollis, Penicillium decumbens, P. impli-
catum, Umbelopsis isabellina.

T'pubbl, BbIAENEHHBIE U3 IIOYB TYHAPOBOI 1 TaeKHOM 30H, OTHO-
CHJICHh K IBYM oTzaenaM — Ascomycota u Zygomycolta m TMATHU KJac-
cam — Eurotiomycetes, Sordariomycetes, Dothideomycetes, Leotio-
mycetes n Incertaesedis (www.speciesfungorum.org). Ilpu amanuse
BHYTPUPOIOBOM CTPYKTYPHI JOMUHUPYIOIIEr0 B CEBEPHBIX IIOYBAX PO-
na Penicillium BBISIBJIEHO, UTO 3[1€Ch IIPENMYIIECTBEHHO BCTPEUAIOTCS
BUABI ceKuuii Asymmetrica u Monoverticillata (47 u 41% ot ob1re-
TO YMCJa BBIJEJIEHHBIX BUIOB COOTBETCTBEHHO), ITPEICTABUTENN CEK-
uuu Biverticillata cocrasisoT Bcero 12%, omfHAKO yBeJMUEHHE Pas-
HOOOpasus IIOCJEeIHNX OTMEYAETCs B 3arPsI3HEHHBIX IIOYBAX MAHHOTO
peruoHa.

WsyueHnue pacmpegeseHns MUKPOMUIIETOB II0 ITOYBEHHBIM TOPHU-
30HTaM IIOKAa3aJji0, YTO UX MaKCHUMaJbHAas YNCIEHHOCTh COCPEenoTOUe-
Ha B OPTAHOTEHHOM T'OPMB0HTE KaK B TYHJIPOBOM, TaK U TAEKHOU 30-
He. B MUHepasbHBIX TOPU30OHTAX ITOUBBLI HAOJIOAATIOCH PE3K0Oe YMEHb-
IIeHre KOJNUYeCTBa MUKPOMHUIIETOB. B mouBe ¢ IJIyOMHOM Pe3KO CHU-
JKaeTCsl YMCJIO BBIZEJSAeMbIX BUIO0B rpu00B. V3 MUHEpaJIbHBIX T'OPHU-
30HTOB IIOYUBHI BBIAEJSAJNCH BUABI, KOTOPbIe BCTPEUAJIUCH B OPraHO-
TeHHOM TOPH30HTE, a TaKyKe OTCYTCTBYyIOIllme B BepxHeM cJioe. Cre-
TeHb CXOMCTBAa BUAOBOTO COCTaBa KOMILIEKCOB MHUKDPOMUIIETOB Opra-
HOTEHHOI'0 M IIOI30JIMCTOr0 MOPM30HTOB cocrasisaa 50-60% , momso-
JIUCTOTO UM WJLIIOBHAJIBLHOTO — 30-45, OpraHoreHHOr0 M WJIIIOBUAJIL-
Horo — 25-30%.

Takum o6pasoM, Bcero ua ecrecTBeHHBIX Al-Fe-rymMycoBBIX mof-
s3osncThix mMOouB Koabckoro CeBepa BwizesneHo 93 Buga MUKPOCKO-
nuyecKux rpuboB. Bo Bcex MPUPOIHBIX 30HAX IIPeodJamau TPubbI
p. Penicillium, xoropsie cocraBiasaau 45-50% ot o0Imero umciaa BbI-
IesieHHBIX BuUAoB. ONHAKO AJA Ka'KIOW IPUPOIAHON 30HBI (TYHIpPA,
Taiira) xXapakTepHbI OIIpeAeJeHHBIN BUIOBOM COCTAB M CTPYKTypa
KOMILJIEKCOB MUKPOMUIIETOB.
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METAHOTPO®HbIE COOBLLECTBA MOYB NECHBLIX 3KOCUCTEM
EBPOMEACKOW YACTU POCCUU

WU.K. KpaBueHko, A.K. Kusunosa
WHCcTuTYyT Mukpoburonorum nm. C.H. BuHorpaackoro PAH, . Mocksa

EnvHCTBEeHHBIM M3BECTHBIM B HACTOSIIEEe BPeMs OMOJIOTMYECKUM
MeXaHU3MOM PeTyJANNUN COAep:KaHuA B aTMocdepe 3emMyu MeTaHa,
Ba’KHEMITero IapHUKOBOIO rasa, SABJSeTCA OKHCJIeHe MUKPOOHBIMU
coobirecTBaMu aspoOHBIX IMOuB. COrJIacHO COBPEeMEHHBIM OIlEHKAaM,
MMEHHO IIOYBBI JIECHBIX 9KOI[€HO30B BHOCAT OCHOBHOM BKJAJ B PEry-
JAIUIO comepsKaumsa MeTana B atmochepe. HecMoTpsa Ha MHTEHCHUB-
HbIe MCCJIeMOBAHUSA MOCJETHUX JIeT, N0 HAaCTOSIEero BpeMeHU OCTaeT-
CcsA HEMBBECTHBHIM, KaKue MOUYBEHHbIe MUKPOOPTaHM3MBI OTBEUAIOT 3a
Ty YHUKAJbHYI0 O0MochepHYy QPYHKIIHIO.

Hacrosiee wumcciaemoBanue IIOCBSIIEHO OIEHKE aKTHUBHOCTUA U
pasHooOpasus METAHOTPOMHBIX COODOIIIECTB IIOUB JIECHBIX dKOIIEHO30B
M COOTBETCTBYIOIUX arpolileH030B.

IIpoBemena oleHKa METAHOKUCIAMIIEN aKTUBHOCTH U PasHO-
o0pasusi as’poOOHBIX METAaHOTPOPHBLIX OAKTEpPUil B MOUBAX JIECHBIX
OMOIIeHO30B 30HAJBHOIO psifa eBpoleiickoil uactu Poccuu. Mccaemo-
BaHBI 00pasIlbl JePHOBO-IIOA30JUCTON IIOUBLI CMeIlaHHOTro Jieca Mo-
CKOBCKO# 00JiacTU, CEepOH JIECHOM IIOUBBI IIMPOKOJMCTBEHHOTO Jie-
ca Tynbckoii, BBINEJIOUEHHOTO UepHO3eMa IITUPOKOJNCTBEHHOTO Jie-
ca Jlumemkoii, comonu ocuHHUKA BopoHeskcKoii obaacTu. Ananus 6u-
O0JMOTEeK KJOHOB (pparMeHTOB pmoA, reHa-MapKepa aspoOHOTO MeTa-
HOKMWCJIEHUS, BBISBUJ HUBKUI YPOBEHb PAsH0o00pasusi METAHOTPO(MOB
B IIOYBAX E€CTECTBEHHBIX 9KOCHCTEM II0 CPABHEHUIO C AHAJIOTHUYHBI-
MU TIOYBaMU, BOBJIEUEHHBIMHU B CEJIbCKOXO03SICTBEHHOE HCIIOJIH30Ba-
Hue. B mouBax JIECHBIX 9KOCHCTEM OBIIN O0HAPYsKEHBI TOJIbKO IIOCJIe-
IOBATEJIBLHOCTH, POACTBEHHBLIE MPUPOSHBLIM KJIOHAM HEKYJbLTHUBHUPYE-
MBIX METAHOTPO(MOB, OTHOCSIIIMMCS K TPEM OCHOBHBIM I'DYIIIIaAM, KO-
TOpPbIE€, BEPOSITHO, X OTBEUAIOT Ha OKHUCJIEHUE MeTaHa aTMoc(epbl —
USC-gamma, cluster I u HoBoMy pmoA/amoA knacrtepy. IIpeacraBu-
TeJIu TMocJieHero, Kotopbie HazBaubl HaMmu UNSC (uncultured native
soil cluster), sumb oTmaseHHO pPOACTBEHHBI MeTaHOTpodam Creno-
thrix polyspora. B ¢Bs3M ¢ OTCYTCTBUEM B 9TOI IpyIne KyJIbTHUBUPY-
e€MbIX OPraHM3MOB, UX (PpUIOTEeHEeTHUYeCKOoe I0JIoKeHre U (hU3UO0JIOT0-
OUOXUMHUUYECKNE XAPAKTEPUCTUKU OCTAIOTCS HEe BIIOJIHE OIIPeIeJieH-
HeiMu. Heslb3sg MCKJIIOUUTDH, YTO BbISIBJEHHBIE IIOCJIEI0BATEJIbHOCTHU
IpUHAJIeKaT reHaM, KOAUPYIOIIUM CUHTe3 ()epPMEHTOB C HEU3BECT-
HBIMHU MOKa XapaKTepPUCTUKAMU’, OJHAKO BCe OHU OBLIYM OOHAPY KEHbBI
B MOYBAaX IPUPOIHBIX SKOCHCTEM C BBICOKON AaKTUBHOCTHIO OKMCJIE-
HUA aTMOoc()epHOTO MeTaHa.
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B arpomouBax oOHapy:KeHBI pPasHOOOpasHbIe KYJIbTHUBUPYEMbIE
MeTaHOTPO(MHBI, OTHOCAIIIMEeCA KaK K Anbda- (Methylosinus, Methylo-
cystis ), rak u 'amma-nporeobaxTepusam (Methylomicrobium, Methy-
lobacter, Methylocaldum).

HecmoTpst Ha BBICOKOe pasHooOpasme MeTaHOTPO(OB, MOUBHI ar-
POIIEHO30B XapaKTePU30BAINCh HU3KON aKTUBHOCTHIO METaHOKUCJIE-
HUsA. Bce OUYBBI €CTECTBEHHBIX HKOCUCTEM OBLIM CTOKOM [JIS MeTaHa
aTMoc(epbl, U BeJIUYWHA IIOTOKA, OmpejeseHHas in situ, mocturasa
19-30 mxr CH, m* u™'. B To »Xe BpeMs IOYBBI arpoleHO30B XapakK-
TEepU30BaJINCh HUBKUMY 3HAUEHUSIMU ITOTJIOIEHUS MeTaHa aTMocde-
per — 2.2-10 mxr CH, m? u'. MeTogoM paJuOaKTHBHBEIX H30TOIIOB
IaHa OIleHKA MOTEHITNAaJbHON MEeTaHOKUCIISAIONe!l ak THUBHOCTHA, KOTO-
pas cocraBuia 1.21-1, 51 ur CH, r'! cyT' B mouBax JIECHBIX 9KOCH-
crem u 0.13-0.4 ar CH, r' cyr' — B mOYBax arpocucTeM.

Takum 06pa3oM, TPOBEAEHHBIE NCCIEIOBAHUA TOKA3aIN, UTO He-
KYJbTUBUPYEMbIe MeTaHOTPOMBI ABIAIOTCA TOMUHUPYIOIINM KOMIIO-
HEHTOM METAHOKUCJ/ISIINX MUKPOOHBIX COOOIIECTB JIECHBIX IIOUB €B-
pormeiickoii yactu Poccun. PesynbTaThbl HOJIEBBIX W Ja00OPaTOPHBIX
SKCIIEPUMEHTOB MMOATBEPIKAAIOT I'UIIOTE3Y 00 YUACTUU 3TUX MUKPOODP-
raHM3MOB B OKHCJIeHMH MeTaHa aTmocdepbl. Heo6xoaumo mpoBese-
HUe JaJbHeHINX MCCAeIOBAHUM 9TOM IPYIIILI MEeTaHOTPOGOB.

HccnenoBanue BBITIOJHEHO HNpU (prHAHCOBOI moamep:kke PODPU B pam-
Kax HayuHOoro mpoekta Ne 13-04-00603 a.

ENTOMOPATHOGENIC FUNGI ASSOCIATED
WITH NATURAL POPULATION OF HIEROGLYPHUS PERPOLITA (UVAROV)
IN PAKISTAN

S. Kumar, R. Sultana
Department of Zoology, University of Sindh, Jamshoro

The Aspergillus most important group of entomopathogenic
fungi is capable of reducing destructive grasshopper population
in field as well as in laboratory. During the present study some
observation were made from District Mirpur Khas and its 04
localities i-e Digri, Mirpur Khas, Kot Ghulam Muhammad and
Jhudo were visited time to time in order to collect the large numbers
of grasshoppers. During the present survey it was found that high
infection percentage of Aspergillus i-e 50% was reported in Kot
Ghulam Muhammad following by 21 and 17% in Digri and Mirpur
Khas respectively. Beside this, it was also noted that all individual
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of H. perpolita infected by Aspergillus species did not exhibit any
characteristic symptoms, but were mummified when dead. After
exposure to humid environment H. perpolita formed distinctive
dark green patches on the cuticle of the insects. It was also observed
that fungi play significant role in reduction of pest population in
field. In Pakistan preliminary study has been carried out by authors
but hopeful output of this investigation will open the new area of
research for utilization of fungi on large scale.

BNUAHUE NPOLIECCOB ECTECTBEHHOIO JIECOBOCCTAHOBIEHUA
HA YIMEPOOHbIA CTATYC U MUKPOBWOJIOMMYECKYIO AKTUBHOCTb
MOCTAIMPOrEHHbIX NMOYB B PA3NMUYHbLIX NECOPACTUTENbHbIX
30HAX EBPOINEACKOW YACTU POCCUM

W.H. KypraHoBa', B.O. Jlonec ae lNepeHto’, A.C. MoctoBas?, B.M. TenecHuHa®
TMIHCTUTYT DU3MKO-XMMUYECKUX 1 Bronormyeckmx npobnem noysoseneHusi PAH,
r. MywmHo
2 PoccUiACKIMiA rocylapCTBEHHbIN arpapHblii YHUBEPCUTET —
MockoBckas cenbckoxo3sancTBeHHas akagemus um. K.AA. Tummpssesa, r. Mocksa
® MocKOBCKMIA rocyfapCTBeHHbIN yHuBepcuTeT uMm. M.B. JlTomoHocoBa, r. Mocksa

IIporiecc cTuXUHOTO 3a0pachbIBaHUS CEIbCKOXO03SIMCTBEHHBIX YI0O-
nuii mosyuna B Poccuu mmpokoe pacmpoctpaHenue B Hadyasge 90-x rr.
XX croJsieTHsl BCJIEACTBUE IIepexoa Ha PLIHOUYHYIO 9KOHOMHUKY. B Ta-
€)KHOM U JIECOCTEITHOI 30HaX ATOT IIPOIleCC, KaK IPAaBUJIO, COIIPOBOIK-
laeTcs BOCCTAHOBJIEHMEM Ha 3a0pOIIEHHBIX 3eMJSAX JIECHOU pacTu-
TesabHOCTHU. IIpoItecc mocTarporeHHONM SBOIOINY OBIBIINX CEJIBCKOXO0-
3SAUCTBEHHBIX YIOAWM WAET II0 KJIACCUYECKUM CYKIIECCHOHHBIM CXe-
MaM B HalpaBJeHUN (POPMHUPOBAHUS 30HAIBHBIX THUIIOB SKOCHUCTEM
[2]. HaumeHee m3yueHa K HACTOAIIEMY BPEeMEHU AUHAMUKA MUKPO-
OMOJIOTHUECKUX CBOIMCTB IIOYB B XOJl€ TIOCTAarPOTeHHOM 9BOJIIOIIUM, He-
CMOTpPA Ha TO, UYTO MHUKPOOHBIE COOOIIlECTBA IIOYB BECbMa YYTKO pPe-
arupyoT Ha JIO0ble M3MEeHEHUA IPUPOISHON cpeibl — KaK eCTEeCTBEH-
HbIe, TaK U aHTpomoreHHsre [1].

Ilenp HACTOAIIErO MCCIAEIOBAHUS — U3yUEHUE MUKPOOUOJIOTHUUE-
CKOIl aKTUBHOCTU [JE€PHOBO-IOA30JUCTBHIX U CEPBIX JECHBIX IIOYB Ha
IIpUMepe CYKIIECCHOHHBIX XPOHOPAMLOB IIOCT-arPOTEHHBIX IIOUB, IIPE/-
CTaBJIAIOIINX COOOM mOCJiefOoBaTEIbHBIE CTAAUN €CTECTBEHHOTO 3apac-
TaHUA CEJIbCKOXO3AUCTBEHHBIX YTOAUU JIECHOU PACTUTEIbHOCTHIO.

WccnenoBanus mpoBoguanch B 2012-2013 rr. B pasHBIX JIeco-
pacTUTEeJbHBIX 30HAX,/IOA30HAX €BPOIENMCKON yacTu Poccum: 103KHO-
raexxkuoil (KocTpoMcKas 06/acTh), XBOMHO-ITIPOKoaucTBeHHOI (Mo-
ckoBcKas) u Jecocrennoii (Bemropoackas). CyKilecCMOHHBIE XPOHO-
PAIBI TOCTAarPOTeHHBIX MOYB BHIOMPAINUCH €TUHOOOPA3HO U BKJIIOUAN
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TaITHIO, PA3HOBO3PACTHBIE 3aJIEIKU U 3PEJIbIH (UM BTOPUYHBIN) Jiec-
HO¥1 11eH03. [Jid IpOoBeJeHUs OOIINX U MUKPOOMOJOrMYECKUX aHAJIM-
30B CMeITaHHbIe MMOYBEHHBIE 00pa3Ilbl OTOMPANCh U3 ABYX BEPXHUX
ciaoeB: 0-10 u 10-20 cm. B nabopaTopHBIX yCJIOBUAX B 00pasiiax Ha-
PYIIIEHHOTO CJIOKEHUA OIPEAeJIANN: IOJHYI0 II0JIEBYI0 BJIar0OeMKOCTh
(IITIB), Besuuuny pH (1M KCIl BeITsI2KKA), comepKkanme 00IIero yrie-
poxa u azora (aBromaruueckuit CHNS ananusatop; Leco CIITA), nbvi-
XaTeJbHYI0 aKTHBHOCTH mouB (V, ) ¥ cojep:KaHMe MHUKDPOOHOTO
yraepoza (C ). Bce ananuabl IpOBOJUINCE B BYX-TPEXKPATHOM II0-
BTOPHOCTH.

IIpoBemenHbIe MCCIeIOBAaHUA IIOKA3ajgd, YTO B IIPOIECCE eCTe-
CTBEHHOT'O 3apacTaHuA OBIBIIINX MNAaXOTHBIX YTrOAWN JECHOM pacTH-
TeJbHOCTHIO BO BCEeX M3YUEHHBIX XPOHOPSAAAX IIOCTATDOT€HHBIX IIOUB
IIPOUCXOAUT IPOIPECCUBHOE HAKOILIEHNE OPTaHUUYECKOTO yrijiepojaa B
ropusouTe 0-10 ¢cM, UYTO BBI3BIBAET yCUJIEHUE IbIXaTeJIbHON aKTHUBHO-
cTu mouB U 3aMeTHOe (B 1.5-3 pasa) yBeauueHune B HUX MUKPOOHOTO
myJsia yraepozaa (cMm. tabauity). B To :Ke BpeMs 3a CUET MPOSBICHUSA
IIPOIIECCOB II0/130JI000PAa30BAHUS IIPU PA3BUTUM JIECHOM PACTUTEIBHO-
ctu B ropusdoHTe 10-20 cM IPOMCXOAUT 3aMETHOE YBEeJIUUYeHUe KIC-
JIOTHOCTHU IIOYB, KOTOPOE BJIeUET 3a CO00H CHUMKEeHUe MUKPOOUOJIOTrHU-
YEeCKO! aKTUBHOCTH U yMeHbIeHue copepskanusa C . .

HekoTopble cBoMcTBa nocTarporeHHbIX no4s (crou 0-10 cm)
pa3nUyHbIX flecopacTUTenbHbIX 30H

YyacTtok Copr Noor CIN [pH,, Viasar C

r C/kr noysbl mr C/kr/cyT.| 1 C/kr noysbl
KOxHO-TaexHas necopactutenbHas 3oHa (Koctpomckas obnacTb)

mic’

MNawwHs 16.1+1.7 | 1.39+0.30 | 11.6 |4.35| 21.840.2 0.14+0.01
3anexb, 8 net 26.7#3.0 | 2.03+0.26 | 13.14.42| 41.8%1.5 0.14+0.01
3anexb, 14 net 41.5+4.4 | 2.7340.38 [15.2|3.40 | 52.2+0.8 0.20+0.03

3penkbiit ecHow LeHo3 76.0£5.9 | 3.44+0.01122.1|2.52| 96.6+10.0 | 0.50+0.08
XBOWHO-LUMPOKOSIMCTBEHHAs NnecopacTuTenbHas nogsoHa (MockoBckasi obnacTb)

MawHs 10.5+0.3 | 1.10+0.05| 9.6 |5.18| 6.6+0.3 0.73+0.01
3anexsb, 6 net 12.0£0.1 [ 1.1940.02 [ 10.1|5.74| 11.84+0.5 0.72+0.04
3anexb, 15 net 14.2+0.7 | 1.47+0.05 | 9.7 |5.27 | 24.3+0.5 1.19+0.12
3anexsb, 30 net 20.9+1.1 | 2.03+0.10 [ 10.3]5.04 | 23.6+0.9 1.15+0.13
BTopuyHbIi nec 30.0£1.8 | 2.35+0.10 | 12.8|5.56 | 42.6+2.0 1.76+0.05
JlecoctenHas necopactutensHasi 3oHa (benropogckas obnactb)
MawHs 18.2+0.6 | 4.12+0.11 | 4.4 |5.00| 12.3+0.5 0.50+0.01
3anexb, 5-10 net 15.4+0.4 [ 1.9940.01 | 7.7 |4.70| 12.6+0.1 0.40+0.00
3anexb, 15-20 net 19.2+0.1 | 2.72+0.03 | 7.1 |4.86| 14.6+0.3 0.73+0.00

3anexb, 35-40 net (nyr) | 18.24¢0.4 | 3.30+0.04 | 5.5 [5.37 | 16.0+0.3 0.79+0.00
3anexb, 35-40 net (nec) | 23.140.6 | 3.76+0.10 | 6.1 [5.10| 18.7+0.5 0.87+0.03
Nec monopoi, 45-50 net | 36.3+0.2 | 4.38+0.01 | 8.3 [5.43| 30.5+1.2 1.42+0.03
Nec 3pensbiii, >100 net 47.0+¢1.1 | 7.31+0.11 | 6.4 |5.17| 40.3+0.4 1.38+0.03
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Takum oOpasoM, B TaeKHOW M JIECOCTEIHOM 30HAX Ha OBIBIIIUX
MMaXOTHBIX IIOYBAX B XOJ€ IOCTATPDOTeHHOM CYKI[ECCUU HIYT aKTUB-
HbIe IIPOIeCChl CAMOBOCCTAHOBJICHUS B HaIpaBJIeHUN (DOPMUPOBAHUSA
30HAJBHBIX TUIIOB MOYB, IPOSBJIAIOININEC B (DOPMUPOBAHUY TYMYCO-
AKKYMYJATUBHOTO F'OPUB0OHTA U YCUJIEHUN MUKPOOUOJIOTUUECKON aK-
TUBHOCTHU IIOYB.

Pa6ora BbeimosiHena npu noagep:kke PODPU (mpoert Ne 15-04-05156a),
rpauTta Hayumas mkosa (HIIT-6123.2014.4) u IIporpammer KONTAKT IT of
the Czech Ministry of Education, Youth and Sports.
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®YHKLUMNOHANBHOE PA3HOOBPA3UE
MOYBEHHbLIX MUKPOBHbLIX COOBLLECTB B JIECHbBIX 3KOCUCTEMAX
TAEXXHOW 30Hbl EBPONEACKOIO CEBEPO-BOCTOKA POCCUM

E.M. JlanTteBa, HO.A. BuHorpagoBa
WHctuTyT 6ronormum Komu HLL YpO PAH, 1. CbikTbiBKap

WccnemoBaubl CTPYKTypa M (PYHKIIMOHAJbHBIE XapPaKTePUCTUKU
MUKPOOHBIX COOOIIECTB MOA30JUCThIX 1 00JOTHO-IIOA30JUCTHIX IOUB,
GopMUPYIOIIUXCA B TAEKHBIX HKOCHCTeMaX Ha Tepputopuu Peciy6-
auku Komu. IlouBeHHBIe MUKPOOPTAHU3MbBI (QYHKIITMOHUPYIOT 3/IeCh B
YCJIOBUSX HENOCTATKA TEIlJIa W MOBBLIMIEHHOT0 VBIAKHEHUS.

s moa30UCThIX U OOJOTHO-IIOA30JIMCTHIX TIOYB CPEIHel W ce-
BEPHOM Talirm xXapakKTepHa KOHIIEHTPAIlMA MHKPOOPTaHN3MOB IIpe-
UMYIIeCTBEHHO B BepxHell uacTu Hpopujas — B OPraHOTeHHBIX I'O-
pusonTax. B HuKeseskaleii MUHePaJIbHON YacTu OPOGUIST UNCTIEH-
HOCTb OaKTepmii, criop IpubOB M [JIMHA T'PUOHOTO MUIIEJUA CHUMKA-
ercsa B 3-40 pas. 9rta pasHuia 06oJjiee IPKO BhIpakeHa B OOJIOTHO-
MMOA30JIMCTHIX IIOYBAX, 3aHNMAOIINX MUKPOIOHWKEHNUI U JOKOMHBI
¥ WCHBITHIBAIOIINX JOMOJHUTEJbLHOE IIOBEPXHOCTHOE IIepeyBJIasKHe-
Hue. B cTpyKType 6rmoMacchl MUKPOOHBIX COOOIIECTB OCHOBHYIO POJIb
UTpaeT MUIENN MUKPOCKOMMUYecKUX rpuboB. Ha ero mosio B mouBax
€JIbHUKOB 3€JIEHOMOIITHBIX U JOJTOMOIIHBIX Ipuxonurcs 86-89% o00-
el 6momMacchl MUKPOOPTraHN3MOB, B II0UBE €JIbLHUKOB C(ATrHOBBIX —
93-94%.
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HaunbGonee crabumiabHOe 1 0JIATOMOJIYUYHOE, C TOYKHM 3PEHUsS Ka-
YyecTBa IIOYBBI, MUKPOOHOE COOOIIECTBO CKJIAJBIBAETCS B OPTaHOTEH-
HBIX TOPU30HTAX MOYB €JIHLHUKOB 3€JI€HOMOIIHBIX, 3aHUMAIOIINX XO-
POIIIOo ApeHUpPOBaHHBIE aBTOMOP(MHBIE MO3UIIUU B peabede BOZOpas-
IesoB. 3abojauyMBaHUe TOYB B €JIbHUKAX MOJTOMOIIHBIX W carHo-
BBIX O0YCJIOBJIMBAET CHUKeHNEe (DYHKIIMOHAJIbHOM AKTUBHOCTHU II0U-
BeHHOII MUKpoOuoThbl. OOHAKO ITOA30HAJbHBIE PA3JIUUYNA B OMOJIOTH-
YeCKOl aKTHUBHOCTHU IIOUYB Hambojiee IPKO MPOCJIEKUBAIOTCA HE B aB-
TOMOP(MHBIX MOYBAX, 4 B MOJNY- U TUAPOMOPPHBIX GOJOTHO-IIOI30IU-
cTbiX. OCOOEHHO APKO STO IMPOABJAETCA MIPU IEPexofe OT CeBepHOH
TaWru K KpallHeceBEepPHOM, Iie aBTOMOP(HEIE IJIeeIlOA30JIMCThIe II0Y-
BBl MPAKTUYECKN UIEHTUYHBI II0 YMCJIEHHOCTH U OMoMacce MUKPOODP-
raHU3MOB.

Pasnuuusa me)kay mouBaMu pasHOTO YPOBHSA YBJIAKHEHUS YETKO
MIPOSABJIAIOTCS B QYHKIIMOHAIBLHOM aKTUBHOCTH U CHEKTpax morpeb.ie-
HUS WCTOUYHUKOB OPTaHMUYecKoro yriaepoma. MUKpoOOHBIe cOOOIIlecTBa
TIOYB EeJLHUKOB 3€JIEHOMOIITHBIX YTUJIUSUPYIOT GoJjiee 3HAUUTEIHLHOE
KOJIMYECTBO CYyOCTPATOB, HO B UX CIEKTPE MPAKTUUYECKHU He HCIIOIb3Y-
IOT paMHO3Yy M MaHHO3Yy. MUKpPOOHBIe COODIIeCTBA IIePeyBIAKHEHHBIX
oYB, (POPMUPYIOIIUXCA B €JbHUKAX TOJTOMOIIHBIX M C(HarHoBBIX,
mpu OoOIIeM MeHBINIeM KOJMUYEeCTBe YTHUJIU3UPYEeMbBIX CyOCTPaTOB Me-
Hee aKTHMBHO, YeM B IOYBAX €JbHUKOB 3€JIEHOMOIIIHBIX, TTOTPEOITIOT
apabuHO3y, TaJaKTosdy, caxapody u (Gppykrosdy. IIpu sTom mo mepe Ha-
pacTaHUsA CTENeHU YBJIAKHEHUS [IOUYB MeHSeTCS IOTpebJieHre TaKuX
aMUHOKHUCJIOT, KaK IPOJINH, IIMCTENH, M'MCTUAUH, aprUHUH, aclapa-
TWH, BaJIWH, CEPUH, U CHUKAETCS aKTUBHOCTh IIOTPEOJIEHUs CIIUPTOB.

MWKPOBHbIA METABOJIMYECKUA KOIOOULIMEHT
U CTENEHb HAPYLLEHHOCTU MUKPOBOLIEHO30B
B PE3YNbTATE BO3JEUCTBUSA NIECHBIX NOXAPOB

E.FO. MakcumoBa' 2, E.B. AGakymoB" 2
"MIHcTUTYT akonornm Bormkckoro 6acceiHa PAH, 1. TonbaTTu
2 CaHkT-lMNeTepbyprckuii rocyaapcTBEHHbIN yHUBEpPCUTET, I. CaHkT-MNeTepbypr

B coBpeMeHHBIX YCIOBUAX JIECOTIOKPHITHIE TIJIOIAAN Ha BCel Tep-
putopuu Poccuu, B Tom uncyae u Camapckoii 06JacT, TOCTOAHHO CO-
KpaIamTcs II0J BO3JIeicTBHUEeM BBIPYOOK 1 JIECHBIX IIOXKapoB. B 3a-
CYIIINBOM KJuMaTe Ha (POHE rJI00AJbHOrO IIOTEIJIeHUS JIeCHBIE II0-
JKapbl IIPEBPAIAlOTCsI B OCHOBHOM (DAKTOD, OIPEAEAIOIINI COCTOS-
HUe U IMHAMUKY JiecHoro douza Camapckoii o6imactu. B mpupogaom
U 5KOHOMUYECKOM OTHOIIIEHUUW B CTPYKTYpPe PETHMOHAJIBLHOTO JIECHO-
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ro (oHIa COCHOBBIE GOPHI ABJIAIOTCA HamboJee IeHHBIMU, HO B CUIY
CBOUX 9KO0JIOT0-0MOJIOTUYECKUX OCOOEHHOCTEH OHU Yallle JIMCTBEHHBIX
JIECOB TIOABEPTAIOTCS BO3IEMCTBUIO MOKapPOB [5].

ITo:xapbl OKa3bLIBAIOT BAWAHNE HA WHTEHCUBHOCTL OMOJIOTHUE-
CKOr0 KPYTroBOPOTA, MUKJIUYHOCTDH IIPOIECCOB HAKOIIJIEHUSA U TPAHC-
dopmMaIuy OpraEUYecKoro BeIecTBa B JIECHBIX sKocucTemax. IlouBa
KaK HeoTheMJeMas COCTaBHASA YaCThb 9KOCHCTEMBI TaKJKe IMOJABepraer-
Cs CJIO}KHOMY ¥ PA3HOCTOPOHHEMY IIMPOTeHHOMY BO3IENCTBUIO, IIPHU-
BOIAINEMY K M3MEHEHUIO ee TUAPOTEPMUUECKUX U TPOPUUECKUX yC-
JIOBUIi, a cJIeJoBaTeIbHO, 1 OnosoruuecKkux cBoiicTB [4]. [louBeHHbIE
MUKPOOPTaHU3MbBI — KJIOUEBON (PaKTOp MOUYBOOOPABOBAHUA B dKOTe-
HETHUUYEeCKUX U JAeMYTallMOHHBIX CMEHAX, OHU XaPaKTEePU3YIOTCS BBI-
COKO# UYBCTBUTEJNHHOCTHIO K M3MEHEHUSM (€CTeCTBEHHBIM U aHTPO-
IIOTeHHBIM) IPUPOLHON CPeabl, UTO IIO3BOJISET UCII0JIH30BATh UX B Ka-
YecTBe KPUTEPUA OIEHKU COCTOSAHUS TOUB IOCJe PA3JUUYHBIX HAPY-
meHni [2].

O0BbeKTaMu UCCIeIOBAHUSA ABJISAIOTCS CTEIIHBIE OCTPOBHBIE COCHO-
BbIe 00phI B patione r. ToabarTu Camapckoii obsactu nupu MHCTUTYTE
sroJoruu Boskckoro Gacceitna PAH, moaseprmimecs BO3IeWCTBUIO
KaTacTpoduuecKux JiecHbIX mosxkapoB B 2010 r. B mpoiecce ucciie-
IOBaHUS OBIIM M3YUYEHBI TPU TEPPUTOPUU: YUACTKU MHPOXOKIAEHUS
HU30BOTO M BEPXOBOTO mMOKapoB B KoHIe mioaa 2010 r. u GpoHOBBIH
y4acTok (KOHTPOJb). V3ydeHHBbIe TOYBBI HA BCEX YYaCTKaX HUCCJe-
IOBAHUS — CEPOTyMYCOBBIE Ccyllecuanble, c()OPMUPOBAHHBIE Ha IPEB-
HUX aJIIOBUAJBHBIX BOJIYKCKUX IIECKAX, C IPU3HAKAMU UJLJIIOBUUPO-
BaHUS JKEJe3UCTO-TYMYCOBBIX KOMILJIEKCOB 0€3 (DOPMUPOBAHUS CaMO-
CTOATEJIBHOTO IIOJ30JINCTOTO Topu3oHTa [3].

s omeHKN (PYHKIIMOHAJIBHON AKTHUBHOCTH MUKPOOHBIX KOM-
IJIEKCOB IIOCJ€e OeWCTBUA MUPOTeHHOro (aKkTopa OBLI MCIOJB30BaH
MUKPOOHBIN MeTabonuueckuii kKoshpumuent (qCO,), KOTOPHIA pac-
CUMTHIBAETCA KaK OTHOIIeHNe WHTEeHCUBHOCTH 0a3aJbHOr0 AbIXa-
HUA K MHUKDOOHOI 6uomacce. Ysennuenue CO, mouBsl (WIU y/eb-
HOe IBhIXaH’e MOUYBEHHBIX MUKPOOPTraHM3MOB) B pe3yJjbTaTe MPUPOJ-
HBIX ¥ aHTPOIIOTEeHHBIX BO3MEMCTBUI CBUIETEILCTBYET 00 M3MEHEeHUU
9KO(PUBMOJIOTUYECKOTO CTaTyCca MUKPOOPTAaHM3MOB U ABJISIETCA CBOE-
00pasHBIM WHANKATOPOM HapyIIeHUs MUKPOOHOro coobIinecTBa. B co-
OTBETCTBUU C ITOJYYEHHBIMU JaHHBIMHU, MeTa00JnuecKas aKTUBHOCTD
MUKPOOHOTO COOOIIecTBa CHUKAETCSI B PAAY (DOHOBBIN yUYacTOK —>
BEPXOBOM IOKap —> HU30BOH ITOKAp. ITO CBUAETEILCTBYET O TOM,
YTO MUKPOOHBIE COOOINEeCTBA BEPXHUX TOPU30HTOB HCIBITHLIBAIOT HeE-
IOCTATOK MOCTYIIHBIX HUTATEJIbHBIX BeEIeCTB, O0YCJIOBJIEHHBINA TEM,
YTO CyOCTPATOB, BBICBOOOIKIAIOIIMXCS B IIPOIeCCe MUHEPAJIU3AIUU
CBEKUX OPraHUYECKUX MATePHUAaJIOB, HEJOCTATOUHO AJs 00eclieueHus
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JKU3HeIesaTeIbHOCTH aKTUBHO (popMUpPYIOIeiicas MUKPOOHOM 61oMac-
cbl. CIrycTsi Tpu roja ImocJje moKapoB MeTab0InuecKuil KOaOUIIUEeHT
YMEHBIITaeTCA U IO aOCOJIOTHBIM 3HAUEHUAM IIPUOIUIKAETCI K IMOKa-
3aTeJaaAM KOHTPOJHHOTO BapUAHTA.

CremeHb HAPYIIIEHUA MUKPOOHOTO COOOIECTBA ITOUBLI OIIPENEIs-
JI1 KaK COOTHOINEHNEe BeJIUUYNH MUKPOOHBIX KO3(D(MUIMEHTOB B HAPy-
IIeHHO! M HeHapYIIeHHOU IIouYBax (CHap = qCO, Hap/qCO2 ) Beauun-
HBI, IpeBbIIaomIre 1, TaKk Ke KaK U 3HAUUTEJbHO HU:Ke 1, cBUIe-
TEJHLCTBYIOT O HAPYIIEHUW YCTONUYMBOCTH IIOUBEHHOTO MHUKPOOGHOTO
KomILIekca [1].

HauGosbmtass cTemeHb HAPYIIEHWS MUKPOOHBIX KOMILJIEKCOB
(CHap = 5.92-7.56) oTrmeueHa B ITOoUBe mocJie Hu30Boro moskapa B 2010 r.
B mouBax, moaBep:KeHHBLIX AeHCTBUIO BEPXOBOI'0O IIOKapa, CTeIlleHb
HapyIIeHHOCTH MUKPOOOIIEHO30B 3HAUMTEJIhHO MEHBIIIe II0 CpaBHE-
HUIO C HU30BBIM IIOKapoM (CHap = 1.93-3.72). lauHBIl NOKas3aTesb
YMeHBIITaeTCsA CO BpeMeHeM U uepe3 MATh JIeT II0Cje MOKapoB B IIOI-
cTUJKe OJM30K K 1, Torga Kak B BePXHEM I'yMYCOBOM CJIO€ IIOUBBI
erre oTJin4yaeTcsa ot 1 (CHap = 1.87-2.28).

Taxum obpasom, IOKapbl IPUBOAAT K II€PECTPOMKEe ITOUYBEHHO-
ro MUKPOOHOTO COOOIIECTBa, KOTOPAsA BhIPAYKAETCS B U3MEHEHUU €ro
GYHKIIMOHAJIBHOTO COCTOAHUSA, OIPEAENAEMOT0 MUKPOOHBIM MeTabo-
andyecKuM KoadduiiuenTomM. Uepes aBa-TpuU rofa MOcCje IIOKapPOB OT-
MeueHa «cTabmamsanusi» (PYHKIIMOHNPOBAHUA MHUKPOOHOI'O COOOIIe-
CTBa IMOCTIIMPOTEHHON IOYBEI.

UccnenoBaHre BBINOJMHEHO NTpu (hrHAHCOBOHN noxmep:kke PODPU B pam-
Kax Hay4YHBIX IIPOeKTOB MoJi-a 14-04-32132, moa-a-Bex 15-34-20844.
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CYKLIECCMOHHAA CMEHA MUKPOOPTAHM3MOB
MPU PA3NOXEHUM PACTUTENBHOIO ONAQA
B MOJEJIbHOM NONEBOM 3KCNEPUMEHTE

E.M. NMepmuHoBa, H0.A. BuHorpagoBa, ®.M. XabubynnuHa,
B.A. KoBaneBa, E.M. JlanteBa
WHctuTyT 6ronormum Komu HLL YpO PAH, 1. CbikTbiBKap

IIporiecchl pasiokeHUsS PaCTUTENHLHOTO OIaga TECHO CBSBAHBI C
GYHKIIMOHUPOBaHNEM B HAa3eMHBIX JKOCHCTEMAaX IIOYBEHHONU MUKPO-
6roTbl. PYHKIIMOHATbLHAA AKTUBHOCTh MUKPOOPTAHU3MOB U TTIOUBEH-
HBIX 0ECIIO3BOHOUHBIX JKMBOTHBIX OIIPeIesisgeT CKOPOCTh TpaHchopmMa-
IIUY PaCTUTEJBHOTO MaTepuajia, a U3MeHEeHUe ero XMMHUYECKOTO CO-
CTaBa B IIPOIIECCE MECTPYKIIUU — CYKIIECCMOHHYIO CMEHY MIOYBEHHOM
OMOTHI.

ITens manmHOM pabOTHI — BBHIABJIEHUE 3aKOHOMEPHOCTEIH CYKIec-
CHUOHHOII CMEeHBI MHUKPOOPTAHU3MOB B IIPOIleCCe Pa3JIOKEHUS PaCTU-
TEJHLHOTO OmlaJa B CPeJHETAeKHBIX €JbHUKAX 3eJIEHOMOIITHOTO THU-
Ia U JUCTBEHHO-XBOWHBIX HACAMKICHUIX, CDOPMUPOBABIINXCS IIOCJIE
CILJIOIIIHOJIECOCEUHBIX PYOOK €JIbHUKOB UePHUUYHBIX.

O6beKTaMu WCCJIeIOBAHUSA IIOCHYKUJINA COOOIIeCTBA KOPEHHOTO
eqpHKa uepHuuyHoro (yuactror IITI-1), mojomHsKa IIepBOro KJac-
ca Bospacrta (IIII-2) u cpegHEBO3PaCTHOTO JIMCTBEHHO-XBOWHOIO Ha-
caxknenus (IIT1-3), chopmupoBaBIIHXCS TOCae TpoBeneHHbIX B 2001-
2002 rr. 1 1969-1970 rr. COJIOIIIHOJIECOCEUHBIX PYOOK COOTBETCTBEH-
HO. VIHTEHCUBHOCTD PA3JIOMKEHUS PACTUTEJHLHOTO MaTepuaJia orpese-
JISLIA B MUKPOKOCMAaX, METOJOM M30JSAIINYU B KAIIPOHOBBIX MEIIOUKAaX
¢ pasmepom ssuen 1 mm. Ha yuactkax IITI-1 u IITI-2 cyGeTpaTom ciry-
JKMJIa JKUBas YacTh PAcTeHUIT MOXOBOTO spyca, Ha ydacTke IITI-3 —
JIUCTOBOM omaj 6epes3nbl U OCUHBI, KOTOPhIe SKCIIOHUPOBAJIN B KAXKIOM
co00IIeCTBe B TeUeHMe AByXJeTHero mepuoga. CKOPOCTh MeCTPYKIIUU
paccuuThIBAJIM KaK IIOTEPI0 MacChl 3a KOHKPETHBIM IIepuoj ydeTa.
CocTaB MUKDPOMUIIETOB, IPUHUMAIOIINX YUACTUE B PA3JI0KEeHUU pac-
TUTEJHLHOTO MaTepuaja, YIUThIBAJIU METOJOM II0CeBa IMOUBEHHOI BHI-
TAYKKU Ha cpeny 'eTumHCcOHA U moaKucIeHHYIo cpeny Yameka (pH =
4.5). YucaeHHOCTh U OMOMAacCy MUKPOOPTAaHU3MOB OIIPEIesIAIN Me-
TOJIOM JIIOMUHECIHEHTHON MUKPOCKOIIMM. XMWMHWYECKUH aHajau3 pac-
TUTEJHHOTO MaTepHaJia BBIIOJHSIIN B aKKPEIUTOBAHHON 9KOAHAJIM-
Tuyeckoi saboparopuu MuctuTryra 6mosoruun Komu HIT ¥VpO PAH.

Kak mokasanu nmpoBeieHHbIE UCCIEeI0BAHUA, NHTEHCUBHOCTh pas-
JIOXKEeHUSA PaCTUTEJHLHOT0 MaTepuajia Ha BCeX yJYaCTKax B CpPeJHeM
OKasajach JOCTATOYHO OJM3KOM — 3a ABYXJETHUI IIepUoJ OHa COCTa-
Buia 40-44% mnorepu maccel. Hambojiee ApKO pasjimuuns B CKOPOCTU
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PasIoKeHUsS PaCTUTEJHLHOTO MaTepuajia B HEHAPYIIEeHHBIX eJO0BBIX
Jecax W IPOU3BOAHBIX HACAKIEHUAX, CHOPMUPOBABIINXCS HA BbI-
pyOKax, MPOSBUJINCH HA IMEPBBIX 9Tamax AECTPYKIIMOHHOTO IIPOIleC-
ca (CM. PUCYHOK).

B mepsBblIii rof SKCIO3UIMK HamboJiee aKTHMBHO MUHEpPaJIN3alll-
OHHBIE IIPOIECCHI IIPOTEKAJJW B KOPEHHOM ejJoBoM Jecy. Ha BuIpyO-
KaxX CKOPOCTh PAa3JIOKEHUS PACTUTEJIbHOM MacChl B 9TOT HePUOJ ObI-
ga B 1.7-2.3 pasa umxe. MakcuMaJIbHBIM PasHoo0pasreM MUKPOMMH-
1[eTOB, YYACTBYIOIIMX B Pa3JIO}KEHNN MXOB, XapaKTepu30BaJCsa KO-
pennoii enxpHUK (IIII-1). 3necs 66110 BBIZENeHO 30 BUIOB MUKPOCKO-
nuueckux rpubos u3 13 pomoB. Ha BrIpyOKax pasHooOpasme MHUKO-
IIeHO030B orpaHnuero 17 u 23 BugamMu MUKPOMUIETOB. CyKIIeCCUOHH-
Has CMeHa B COCTaBe MHKDPOMHUIIETOB HauboJiee UeTKO BBIpasKeHa B
KopeHHOM esibHUKe. OTCyTCTBHME UYEeTKO BBIPAKEHHOUN 3aKOHOMEDHO-
CTU B CMeHe BHJOBOT'0 pPasHo00pasus MUKPOMUIIETOB B IIpoIliecce e-
CTPYKIINU PACTUTEJHHOTO OMaJa Ha BBIPYOKAX MOMKET CIYKUTh Map-
KepoM aHTPOIIOTEHHOU HAPYIIeHHOCTU TaeKHBIX dKocucTeM. B 1e-
JIOM, AJIsI MAKPOMMUIIETHBIX KOMILJIEKCOB, YYACTBYIOIIUX B PasJIOsKe-
HUY PACTUTEJIbHBIX KOMIIOHEHTOB MOXOBOT'O U JINCTOBOTO OMAaja B KO-
PEHHOM eJbHUKE U IPOU3BOAHBIX HACAKIEHUAX, CHOPMUPOBABIIUX-
¢ Ha y4acTKaX CILIOITHOJIECOCEUHBIX PYOOK CpeqHeTaesKHbIX elbHU-
KOB UePHMYHLIX, XapaKTepPHAa BBICOKAsI BUAOBASA CIEIU(PUIHOCTD (KO-
apdpumnuent HKaxkapa 0.29).

50

45

40

35

30 /

25

20

15

10
—e—nm -2 - =03

5

0 . . . . . . ,
| VIl X Xl XX XXII XXIV

MoTtepst Macchl (%) NPy pasnoXeHWn pacTUTENbHOrO MaTepuana B eflbHUKe Yep-
HUYHOM (MIM-1) M NMNCTBEHHO-XBOMHbIX HACAXAEHUSIX, CHOPMUPOBABLLMXCS HA BbIpyO-
kax 2001-2002 rr. (MM-2) n 1969-1970 rr. (MM-3).



VI Beepoccuiickas Hay4YHast KOHEepeHLWs Mo NECHOMY MOYBOBEAEHUIO C MeXAyHapOAHbIM y4acTuem
160 «®PyHAaMeHTanbHble U NPUKNaAHble BONPOCHI IECHOrO NOYBOBEAEHUS»

OrmeHKa MUKPOOHOIT 6MOMAaCChl ¢ IOMOIIBIO JIOMUHECIIEHTHO-MHU-
KPOCKOIIMYECKOI'0 MeTOoJa II0Kasajia, YTO Ha BBIPYOKax cyMMapHas
6uomacca MuUKpoopranusmoB B 1.4-1,6 pasa HMKe TIO CPaBHEHUIO C
KOPEHHBIM €JIOBHIM JIeCOM. B ee CTPYKType OCHOBHYIO POJIb HUTPAOT
MUIleaui u cropsl rpubos (98-99% ot obimeit 6uomaccser). Ilpu pas-
JOXKeHUM JucToBoro omazxa (yuactok III1-3) B cTpyKType MUKPOOHOI
O6momacchl Bo3pacTaeT BKJIaJA OaKTepuabHOU cocraBiasmwolieii. CHU-
JKeHue IJIMHBI MUIeJUs U ero OmoMacChl B HAIpPaBJIE€HUU OT KOPEH-
HOTO eJIbHUKa K IIPOM3BOAHBIM JIMCTBEHHO-XBOMHBIM COOOIIIECTBAM,
copMUPOBABIINMCA Ha BBIPYOKaxX, CBUAETEILCTBYET O OoJiee OJaro-
IIPUATHBIX YCJIOBUAX KUBHENEATEIbHOCTH MUKPOCKOIUYECKUX TPU-
00B, yU4acCTBYIOIUX B PA3JIOKEHUM PACTUTEJILHOI'O OIafzia, B HeHapy-
IIIEHHBIX CPeJHEeTaeKHbIX €JOBBIX JIecax.

FEPNETOBUOHTHbLIE MAYKU (ARANEI)
LOPEBECHBIX HACAXOEHWA rOPOOA AOHELKA

E.B. NMpokoneHko
[oHeuknin HauMoHanbHbIN yHUBEpPCUTET, I. [JoHeuk, OHP

Matepuasn cobpaH mouBeHHBIMU JOBYIIKamMu Bapbepa ¢ 1999 1o
2004 r. B m1peBecHBIX MaccuBax I'. [JoHeIlKa, PacloJ0KeHHBIX IO 130-
THYTOM KPUBOM OT CeBEPHBLIX IO IOr0-3allaflHLIX OKPAWH Iropoja ue-
pes ero 1eHTp. Batipaunbie nyopaswi: 1) dcuHoBaTCKU Jec (MexRIY
ropozamu JloHenk u fcmHOBaTas, HambOOJbINAasd COXPAHHOCTb PACTU-
TEeJbHOCTHU, TOJCTBIN cJo# moacTuaku); 2) IlyrunoBckuii jec (BOIU-
3U CEBEPHOI I'PAHUIIBI TOPOJA, HAXOAUTCA II0J MHTEHCUBHBIM PEKpe-
aIlMOHHBIM IpeccoM). VICKycCTBeHHbBIE HacaKIeHUsA: 3) MapK uM. Jle-
HUHCKOTO KoMcoMosa u 4) mapk uM. Illep6akoBa (pacmoso:KeHbI B
IIeHTPe Topola, OKPYKEHBI JKHJIOW 3aCTPOMKON WM IIPOMBINIJIEHHBI-
MU TPEeANpUuATHUAMU); 5) MCKYCCTBEHHBIN JecHON MmaccuB «Pakos-
Ka» (oro-samajHasi OKpanHa, MPUMBIKAeT K arpoleH0o3aM U JauyHbIM
yuacTKam). JIOBYIIKY BBICTABJIAJINCH €KETOQHO B IIOCJHeAHell aeKae
Masd, MIOJIA U CEHTAODPA ¢ HeqeJbHOI sKcnosuIiiueii. COBOKYITHO oTpa-
6oraro 36 750 moB.-cyT., coopamo 24 199 sk3. maykos. IIpormenypa
IeTpergoBoro amanmsa coorBercTBuii (DCA) mpoBemeHa B cTaTHCTHU-
yeckoil cpeme R. B xauecTBe KaTeropuaJjibHBIX II€PEMEHHBIX BBICTY-
nanam mapkepsl Jokaaurera (Site), mecsama (Month) u roga mposene-
uusa yuetoB (Years). Kak Meroq mpeaBapuTebHOr0O IIpeobpa3oBaHUs
JTaHHBIX IPUMeHsAJIach TpaHchopMmanua Xearuumxepa. B ananus ObI-
JIY BKJIIOUEHBI CBEeJIEHUSI O UMCIeHHOCTU 62 BUIOB MAyKOB.
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Bcero matinerno 109 Bumos us 22 cemeiicTB. B ngpeBecHBIX TOpOJ-
CKUX IIeHO3aX OTMEeUeHbI KpaiiHe pefKue Ha JIeBOOepeKHON YKpanHe
BUABI, HapuMmep, Dysdera hungarica, Enoplognatha serratosignata,
Porrhomma campbelli, Sauron rayi.

Kaxk xosmuecTBO BUIOB, TAK U YUCJIEHHOCTH IaYKOB CYIII€CTBEHHO
CHMIKAIOTCS B IIEHTPAJbHBIX I'OPOJACKUX ImapkKax. HambosbIliee BUIO-
Boe 0OOTaTCTBO 3aperuCTPUPOBAHO B IIPUTOPOSHOM OaiipadyHOM Jiecy
(ropa fAcumoBaras) — 71 BuA, MUHUMAJIbHOE — B HapKe uM. JIeHuH-
ckoro komcomosa (32 suzga). CpemHaAs TMHaAMUYECKas MJIOTHOCTD Hay-
KOB B MCCJeIOBAaHHBIX JIOKaauTeTax coctaBuia 65.8 sk3./100 joB.-
cyTr. MakcumanbHOe 3HAUEHNME DTOTO IIapaMerpa Habaoozanrocs B «Pa-
KoBKe» (103.8 9x3./100 750B.-CcyT.), MUHUMAaJbHOE — B IMapKax WHM.
IlepbakoBa u uMm. Jleauuckoro komcomosia (40.4 u 31.6 »sk3./100
JIOB.-CYT. COOTBETCTBEHHO).

OpauHaI s apaHEOKOMILJIEKCOB CBUIETETbCTBYET O TOM, UTO pac-
TIOJIOJKEHUE JIOKAJIUTETA B TOPOJCKOM TI'DAAVEHTE W MECHAI] IPOBeJe-
HUS YYETOB SABJAIOTCA BAKHBIMU CTPYKTYPUDPYIOMIMMU (aKkTopaMu
(r2 = 0.43 u 0.41, p = 0.001). Bausauue roga cOopa MaTepuajaa OKa-
3ajock HecyirecTBeHHBIM (r2 = 0.033, p = 0.917).
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DCA1

Pa3smelleHne apaHeoKOMMNNEKCoB B MpOCTpaHCTBe nepBbix AByx ocen DCA
(Month5, Month7, Month9 — ueHTponabl TO4eK, COOTBETCTBYIOLLMX MANCKUM, WIOMb-
CKMM U1 ceHTABpbCKMM yyeTam; Site — LeHTpounabl Touek nokanuteTos: R — «PakoBka»,
J — AcnHosaTtckuin nec, Sh — napk nm. LWepbakosa, L — napk um. JIeHUMHCKOro KOMCO-
mona, P — MyTtunosckuii napk). CobcTBeHHble Yncna oceii: DCA 1 —0.4103, DCA 2 —
0.2810, DCA 3 - 0.2074, DCA4 — 0.1564.
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OceHHVE apaHEOKOMILIEKChl XaPaKTEePUBYIOTCS BSHAUNTEIbHBIM
cBoeoOpasueM — IEHTPOU] TOUEK DPACIIOJIOKEH 000CO0JEeHHO, KaK u
neHTpous «PakoBku» (cM. pucyHok). Cupasa o ocu DCA 1 pacmoJia-
raiTrcsa TaKsKe IEeHTPOUIbI TOUeK MAMCKUX yueTOB u SICHMHOBATCKOTO
Jaeca. llenTpasbHbIEe TOPOACKME TTapKu U IlyTuI0BCKUIl iec 06pasyoT
TECHYIO TPYIINY B JIEBOU YaCTU OCH, HJEMOHCTPUPYS CXOIHBIE TEHIEH-
Uy TpaHchopManuy apaHeOKOMILJIEKCOB II0J] aHTPOIOTEHHBIM BO3-
nmeticresueMm. Takum obpasom, cupaBa HajseBo mo ocu DCA 1 B apaneo-
KOMILIEeKCaX IIPOUCXOAUT CHUIKEHWEe UMCJa BUJOB, CMEHA BUIOBOTO
cocTaBa U M3MeHEeHIMe CTPYKTYPhl HACEJeHNUs ayKOB KaK B CE30HHOM
acmekTe (c MasA 0O CeHTAOPH), TaK U B ypOorpaguenTe (OT OKpauH ro-
pozia K ero IeHTPY).

M3MEHEHUE COCTABA ME3O®AYHbI
MPU NUPOIEHHOW CYKLIECCUM YCMAHCKOIO BOPA

C.C. Py6uos, O.I. Herpo6oB
BopoHexckuin rocyqapCcTBeHHbIV YHUBEPCUTET, I. BopoHex

OneHKa cBA3U pasHOOOpa3us, CTPYKTYPHI U (DYHKIIMOHUPOBAHUA
COOOIITeCTB OPTraHWM3MOB B JIECHBIX IIOYBAX, IOABEPIIIUXCA JIECHOMY
moKapy, — omgHa U3 (pyHZAMEHTAJbHBIX IPO0JeM COBPEMEHHOM 5KO-
Joruu. BakHoe 3HaUeHWEe MMeeT KOJMYeCTBEHHAs OI[eHKa M3MeHe-
HUI SKOCHUCTEMHBIX (YHKIIUI mouBeHHON MesodayHsI [1].

B 2010 r. B pe3ysbTaTe JEeCHBIX IOKAPOB IIOCTPALATU OOJIBIIINE
y4acTKH JIeCHO# Tepputopuu BopoHesxkcKkoii obimactu. MecTom fiid mc-

3oodaru 40%

3oodaru 55%
Mukcodaru 20%
Mukcodaru 23%

Pwuc. 1. Tpoduueckoe pacnpegene- Puc. 2. Tpoduyeckoe pacnpegne-
HVe ocobeli B KOHTpore. neHve ocobel B cyKLeccum.
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PacnpepneneHue cemencTB Me3odayHbl No Mecsitam U 6uoronam

PacnpepeneHune mesodayHbl no 6uotonam
Mpynnbi (I — koHTpOnb, Il — cyKueccrs), KONMMYECTBO 3K3EMMNNIAPOB
Me30dayHbl Ma VoHb Wionb ABryct

| Il | Il | Il | I
Asilidae - 1 - 2 - - - -
Campodeidae - - 1 1 - — — —
Curculionidae 14 - 1 - 2 - - -
Carabidae 2 24 - 24 3 33 - 9
Dysderidae 2 - 1 - - - - -
Elateridae 2 - 3 2 1 2 - 2
Formicidae 33 28 6 18 16 2 9 3
Geophilidae 12 - 4 5 4 1 6 -
Gnaphasidae - — — — - 2 2 1
Julidae 1 7 - 6 - 7 2 2
Lithobiidae 26 - 8 4 10 10 15 1
Linyphiidae 1 1 - — - - - -
Lumbricidae 36 9 19 13 7 4 3 3
Lycosidae - - - — - 1 2 —
Lygaeidae - - - — - 2 - -
Microphantidae 4 - - - - - - -
Noctuidae 1 1 - - - 3 1 -
Nematoda - - 11 10 4 - - -
Oniscidae - - - - 1 5 1 3
Pentatomidae - - - - - - 2 -
Staphylinidae 9 2 5 4 7 13 2 4
Scarabaeidae - - 1 - - - - -
Sarcophagidae - - - - 1 - - -
Silphidae - — — — 1 —
Theridiidae 4 — — — 2 — — —
Thomisidae - - - - - 1 1 -
Therevidae - - - - - 6 - -

clenoBaHUsA ObliIa BhIOpaHa AyOpaBa ¥CMaHCKOrO 0opa, HaxO[sIasi-
ca B PamoncKoM patione BopoHeskckoii obisactu. [yd onpemeneHus
U CPaBHEHUA IIOYBEHHOUN OGMOTHI OBLIM BHIOPAHBI MCCIENYEeMbIE YUACT-
KU B KOHTPOJILHOM M IUPOTE€HHO-CYKIIECCUOHHON TEePPUTOPUAX C HAM-
0oJiee 0JIATONMIPUATHBIMU YCJIOBUSAMU 1 HAMOOJIBINIEN KOHIEHTpAIlein
MMOYBEHHBIX 0ECIIO3BOHOYHBIX [2].

COop npousBoaMJICS B TeUeHNE BeceHHe-jeTHero nmepuona 2014 r.
MarepuaJs Mo NMOYBEHHBIM OECIIO3BOHOUHBIM OBII OTOOPAaH METOAOM
pyuHO# c6opru (25x25 cm u 20 cm B ruybuny). CobpaHo BoceMb
mpo6. O6pasisl puKCUPOBAINCE B 5% -HOM pacTBOpe (popManHa.

Ilesns mpoBemeHHBIX WMCCIAETOBAHUIN — CpaBHEHUE ceMelicTB Oec-
IIO3BOHOYHBIX, OOUTAIOIINX HA TEPPUTOPUU KOHTPOJS W CYKIIECCUH,
pacmpegesieHue Me30(hayHbl 110 TPohHUUEeCKUM rpynmnam (cM. TabauIy).
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Tpodurueckre rpynnbl IOUBEHHBIX 0ECIIO3BOHOUHBLIX B OMOTOIIAX
KOHTPOJISI 0TOOpAasKaloT PaBHOMEDPHOE COOTHOIIEHUE 300(haroB, MUK-
codaroB, neTpuTodaroB U MeHbIINI TPOIEHT — Gutodaros (puc. 1),
yBeJIMUeHVE XUITHUKOB B IIMPOTEHHBIX CHUCTEMAX IMPUBOIUT K CIALY
BCeX TPYII 6eCIIO3BOHOUYHBIX (puc. 2).

OrTMeueHO AOMUWHUPOBAHWE XUNTHUKOB B TUPOTEHHO-CYKIIECCU-
OHHOM cpefie, B TO BpeMsA KaK Ha KOHTPOJbHOU TEPPUTOPUU T'PYIIIBI
0eCII03BOHOUHBIX MMEIOT YCTONUYNBYIO TPOPUUECKYIO CETh.

JINTEPATYPA
1. 'unapos M.C. VIayueHne 6eCIIO3BOHOUHBIX JKMBOTHBIX KaK KOMIIOHEH-
Ta 6uoreonenosa. M.: Hayka, 1974. C. 146-168.
2. Haszapos A.C. CTpyKTypa HMOYBEHHOI Me30(hayHBbI HEKOTOPHIX THUIIOB
Jeca YcmaHcKoro 6opa. Boponesk, 1992. Boemr. 2. C. 76-81.

MACLUTABEHO-OPMEHTUPOBAHHbIA NOAXON
K OUEHKE BJIMAHUA ABUOTUYECKUX ®AKTOPOB
HA HACENEHUE KONNEMBON

A.K. CapaeBa
WHctutyT neca Kapensckoro HL| PAH, r. MNeTtpo3asoack

HeoxHopoaHOCTh pacupenesieHUs MOYBEHHBIX JKUBOTHBIX B IIPO-
CTPAHCTBE MOJKET OBITh OOYCJIOBJIEHA PA3HLIMU MPUYMHAMU, HAIPHU-
Mep, TeTepPOreHHOCThI0 CPeabl O0UTAaHNs, CBI3AHHOM ¢ a0MOTHUYECKU-
Mu (GaKTOpaMy — BJIAYKHOCTHIO M MOIITHOCTHIO HOACTHJIKU. HeomHo-
KpaTHbIe MCCJIeIOBaHUS O0HAPYKWBAJU COOTBETCTBUE UNCJIEHHOCTU
TMOYBEHHOI (payHBI (PUBUKO-XUMUUYECKUM CBOMCTBAM Cpenbl, HAIIPU-
Mep, BJIaKHOCTH [2-5 u Ap.], IPU 9TOM HCCJIEOBAHUSA IPOBOIUINCH
B ogHOM (hbmKcupoBaHHOM MaciiTabe. Ilo cux mop ocraercs HeACHBIM
BOIIPOC — MeHfAEeTCS JU HPU CMeHe MacIiiTaba pacCMOTPEHHUs CBS3b
IIPOCTPAHCTBEHHOTO pacIIpe/esieHrs IIOYBEHHOUW (ayHbI ¢ (axTopa-
mu cpenbi? McciaenoBaHUs TPOBOAUIN B 9KOJIOTUUYECKOM PAIY COCHO-
BBIX OMOTOIIOB CpeAHeTaekHOM moa3oHbl Kapesnuu: charHoBbIX, 3e-
JIEHOMOIITHBIX ¥ JUIITaWHUKOBBIX. (1A mOATBEpIKIeHUSA BOCIIPOU3BO-
IUMOCTH Pe3yJIbTATOB B OJHOTHUIIHBLIX OMOTOMAX OBLIN 3aJI0KEHBI II0
IBe mpoOHbIe IToiaau Ha paccrosuuu 10 KM apyr ot apyra. UTobnl
oInmcaTh M CPABHUTH TPU KOHTPACTHBIX MECTOOOMTAHUSA, OBLIO OTOO-
paso 1620 o6pasios mo 81 B Ka)KJAOM THUIE Jieca B MIOHE U CEHTsIOpe
2011-2012 rr. B xammom O0MOTOIE 3aJI0KE€HBI II0 TPU METPOBHIE IIJIO-
maaxku Ha paccrosuuu 10 M apyr ot apyra. BHyTpu IIomiamgox TOY-
K1 0oTOOpa CrpyIIMPOBAHLI II0 IPUHIINOY (PPAaKTAJIBLHON IreOMeTPUN:
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BJIOJKEHHBIX TPEYTroJbHUKOB co cropoHamu 10 u 25 cm. Ilpu sTom
TpU IPOOHI pacloJiarajuch B yIjax TPeyroJbHHKa cO cTopoHoii 10
CM, TAKUX «TPeIIeK» ObLI0 27 (110 IeBATH Ha KaKI0U METPOBOM ILJIO-
mangke). OHU yIOPATOUYMBAINUCH B YIJIaX TPEYTOJBHUKOB CO CTOPOHOM
25 c¢M, TakuxX ObLIO AeBATH (1o Tpu Ha 1 m?). CrpynnupoBaHHBIE Je-
BATH P00 Ha ILIOmIagKe 6 M2 pacrosarajuch B yIriiaxX TPeyroJbHU-
Ka co cropoHoit 1 m. Pasmep equuuuHOi mpobsl — 8 cm?. Jlasa Kax-
Ioro obpasiia IOoJyYeHbl JaHHbIe 10 YMCJIEHHOCTU U BUIOBOMY COCTA-
BY KOJLIeMOOJI, a TaK:Ke abmoTmuecKuM (axkTopam — BaaskHOCTH (% )
1 Macce opranudeckoro Berectsa (T) [1]. Takoe pacmoJsio:xernue Tpod
MMO3BOJINJIO OIEHUTH BIUAHUNE (PAKTOPOB Cpelbl Ha HaceJieHUe KOJI-
Jem00J B pasHbIX maciirabax: or 1 gm2 go 1 m2. I[yiA OIEHKHU CBSA3U
IIPOCTPAHCTBEHHOTO PacIpefiejieHnsi HOTOXBOCTOK C a0MOTUUYECKUMU
daxTOpaMu MCIOJb30BaIU KOoa(dUIUMeHT Koppeadnuu CroumpmeHa.
MacITabHO-OPUEeHTUPOBAHHBIM MOAXOA B OIEHKE BIUAHUA (PaKTO-
POB 3aKJIIouajcAd B TOM, UTO CBSI3b HEOJHOPOMHOCTU pPACIIpeAesIeHUs
KOoJ1J1eM0OOJI ¢ HAMK H3Yy4Yajald C YYeTOM pasMepa YYacTKOB: OT 8 cm?
(pasmep oxHO# mpo6sel) Ko 1 M2 (27 mpol6). OTO MO3BOJMIIO BBIACHUTD,
B KakKux MaciiTabax IPOSABJSEeTCS BIUAHNE TOr'O WJIN WHOTO (PaKkTo-
pa cpexnbl. Pe3ynbTaThl MOKa3aau, YTO BJIAKHOCTh U Macca opraHude-
CKOTO0 BelIllecTBa CyO6CTPaTOB 3aMETHO BapbUPOBAJIU B 9KOJOTUUECKOM
pAny m3ydaemMbIx 01oTOmoB. TaK, B cCOCHAKAaX c(arHoBbIX 3Tu (haKTO-
PBI MaJI0O MEHAJNNCHh BHYTPUOMOTONMMYECKHY (3HaUeHUA Koadduiiumernra
papuamnuu CV — memee 10%). B 3e1eHOMOIIHBIX COCHAKAX K0a(du-
IIMeHT Bapuanuu (axTopa BIAKHOCTH He mpeBwImiaa 27% , B TO Bpe-
Ms KaK B JHUIIaHUKOBOM OH mocturaja 41% . Macca opraHmdecKkoro
BeIllecTBa, N3yUYeHHasaA B COCHAKAX c()arHOBBIX U 3€JIEHOMOIITHBIX, Me-
Hasach B npenesnax 27 u 30% coOTBETCTBEHHO. Y POBEHH BaphbUpOBa-
HUS 3TUX (PAKTOPOB BHYTPHU OMOTOIIOB IMPaKTUYECKU HE MEHSJICA 10
cesoHam u romam. IlapasenbHoe M3ydeHne MPOCTPAHCTBEHHOT'O pac-
npefesieHns KOJIJIeMOOJI OJHOTUITHBIX HPOOHBLIX IJIOINAJell ITOKasa-
JIO, UTO BCe BBIABJIEHHBIE CBA3U C (DaKTOpaMu Cpeabl B IIpeesax Of-
HOPOIHBIX YUYACTKOB JOKAJbHBI U aMu30AuYHbI. OKas3aioch, YTO BJIU-
sauue (paxTopa, AeHCTBUTEIbHO, YaCTO 3aBUCUT OT pasMepa IIJIoIa-
KU. BelIu oTMeueHBI cayuyau BIUSHUA (paKTopa TOJBKO Ha JeluMe-
TPOBBIX M METPOBBIX ILIOIIANKAX B OAHOM U TOH JKe CePUU, TOJHKO Ha
8 cm?, 1 M2 min Ke Ha BcexX M3ydyaeMBIX MacIiTabax OZHOBPEMEHHO.
Hamnpuwmep, y I. minor u W. anophthalma cBs3b ¢ BIAYKHOCTBHIO OBI-
Jla OTMeYeHa TOJbKO IJIS YYaCTKOB PasMepoM C OOHY IIpoldy — 8 cm?,
y X. armatus — 1 m2. Y gpyrux Bugmos (P. notabilis, D. hiemalis,
M. yosii), HaIPOTUB, CBA3b C 3TUM (DAKTOPOM IIPOABJIAIACH HA BCEX
maciiTabax, kpome 8 cm?. Taxum o6pa3oM, HAJIMUME UM OTCYTCTBUE
BIUSHUS (PAKTOPOB CpeAbl Ha pasMellleHVe BUAOB 3aBHCUT OT Mac-
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mraba paccMoTpeHus. J[oCTOBEpPHO 3HAUMMbBIE 3HAUEHUA KO3 duiu-
€HTa KOpPeJAIUU MeKAy YMNCIEHHOCTHIO BUAOB U (PaKTOpaMU cpe-
OBl MOTYT OOHAPYKMBAThHCSA Ha yYaCcTKaX OJHOTO pasMepa, HO OTCYT-
CTBOBAThH Ha 00Jiee MEJIKUX WJIW KPYMIHBIX BBIAENaX. OTO 3HAYUT, UTO
MacimTab B MCCIEIOBAHUAX HSKOJOTUM IMMOUYBEHHBIX KMBOTHBIX — BaK-
HOe yCJIOBHE B YCTAHOBJIEHUM 3aBUCUMOCTM paclipefleJIeHUs ITOUYBEH-
HOM (payHBI OT (haKTOPOB CPeAbl Jaske B IpeJesiaX BHEIITHEe OJHOPOI-
HOTO MEeCTOOOUTAHUS.

JINTEPATYPA

1. Apunywruna E.B. PYKOBOACTBO 10 XUMUYECKOMY aHAIN3Y MOUYB. M.:
Uszg-Bo MI'Y, 1970. 491 c.

2. Branquart E. et al. Macroarthropod-habitat relationships in oak
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1995. Vol. 39 (3). P. 243-263.

3. Booth R.G., Usher M.B. Arthropod communities in maritime an-
tarctic moss_turf habitat: effect of the physical and chemical environment
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4. Poole T.B. A study of distribution of soil Collembola in three small
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5. Takeda H. Ecological studies of collembolan populations in a pine
forest soil IV. Comparison of distribution patterns // Res. on Population
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COCTAB U CTPYKTYPA HACENEHWUS OOXOEBbLIX YEPBEN
B NECAX O)XXHOW TAWIrX 3ANAOHOW CUBUPU

E.B. CepreeBa
Tobonbckasi KoMmnnekcHasa HayyHas ctaHumnsa YpO PAH, r. To6onbck

UccnemoBanusa mpoBeaeHbl B ToO0OJIBCKOM M YBATCKOM paiioHAxX
TroMeHCKOM 00JIaCTH B HATU JIECHBIX COOOIIIECTBAaX: €JHLHUK 3€JIeHO-
MOIITHBI, 6ePe30BO-OCUHOBLIII PA3HOTPABHBIN Jiec, OEPe3HAK IIaIlo-
POTHUKOBBIN, JUIHSAK 3JaKOBO-PA3HOTPABHBIN, WBHSIK pPas3HOTPAB-
HBIH (mmoiiMa). KoamuecTBeHHBIE yUeThl JOMKIEBBIX UepBeil IPOBOIU-
au ocerbo 2008-2011 rr. MeTog0OM PYyUYHOIT PasbOPKU IIOUBEHHO-300-
Jormueckux mpob6 pasmepom 25x25 cm [1]. Maccy KuUBBIX uepBeii
OIIpefiesiANN B3BEIIMBAaHNMEM Ha TOPCUOHHBIX Becax. VIdMepeHUe TeM-
IepaTypsl IOUYBBI IPOBOAMIN TepMoperucTparopamu (sorrepamu) DS
1921 G-F5.

Hosxnesnie uepBu (Lumbricidae) BeIsIBIeHBI BO BCeX MCCJIEIOBAH-
HBIX cooOIecTBax. OTMeUEHO IIeCTh U3 CeMU 3aPeruCTPUPOBAHHBIX
B perumoHaJibHOU (payHe BumoB [2]. B xKaskmoMm 6mOTOIlE BCTPEUAIOCH
II0 TPU-UEThIPE BUA, OOIMM ABJAJICA JIUIIH TOACTUIOUHBIN Dendro-
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baena octaedra Sav. Bo Bcex Jjecax, 3a MCKJIOUEHHEM HMBHSAKA, BEI-
saBaeHa Aporrectodae caliginosa Sav., HepegKO COCTABJIAIOIAS OC-
HOBY UHCJIEHHOCTU W Omomacchl. B 6epesHAKaxX OTMeUeH BTOPOIM BUJ
9TOTO pona — A. jassyensis, OMHAKO OH BCTPEUAJICSA HEPETYJIApPHO U C
HUBKOU YMCJIeHHOCThI0. TOJBbKO B Ipefenax ABYX OmoTomoB (Oepes-
HSAK MTAaIOPOTHUKOBBINA U WBHAK) 3aPETUCTPUPOBAH XapaKTePHBIN AJIA
eBPOIEeHCKUX IIMMPOKOJNCTBEHHBIX JiecoB Lumbricus rubellus Hoff.
HawuGosbliiee ero yuacTrue OTMeUEHO B Oepe3HsKe, I'le OH COCTaBJIAI
6osee 60% Bcex uepsBeii. [TouTu Besme, HO B HEOOJIBIIIOM KOJUUYECTBE
BblABJIeHA Eisenia nordenskioldi Eisen. CrentupuyecKuM BUIOM IIOM-
MEHHOT'0 COOOIIlecTBa ABJISJICSI HeMHOrounciaeHHbllr Dendrodrilus ru-
bidus (Eisen).

Bricokoe oOumine uepBeii oTMeueHO B 0epe3oBBIX Jiecax. B Oe-
pesHsAKe MamoOPTHUKOBOM MX CPEIHEMHOTOJIETHSA IIJIOTHOCTh COCTAaB-
gsita 123.5 sK3./M? ¢ MEXKIOLOBBIMU KOJIEOAHUAMYN UKMCJIEHHOCTH OT
68 1o 198 sK3./M2%, B 6epe30BO-OCHHOBOM pasHoTpaBHOM Jecy — 90.0
sK3./M? (or 58 mo 120).

B xBoiiHOM 1 HONMEHHOM COOOIIlecTBaX MHMOKAa3aTeJN UYMNCJIEHHO-
cTu ObLIM B HECKOJILKO pas3 HUKe, COCTaBJSAsA B cpenHeM 16.5 u 22.5
9K3./M? COOTBETCTBEHHO, a4 KOJIMUECTBO II0 I'oJlaM U3MEHSAJIOCh OT 8 110
34 sK3./M2.

B nunoBom Jsiecy JOMOPHUITUALI BCTPEUATINCH HEPETYJIAPHO C UKC-
JIEHHOCTBIO [0 6 %K3./M2?, UTO OTPA3MJIOCh HA CPEJHEMHOTOJIETHEM
3HaueHNH, He npesbiaomeM 3.0 sK3. /M2,

Macca uepBeil BapbupoBaJja B MIINPOKMUX IIpeaesax M, KaK IpaBuU-
JIo, 3aBUCEJIA OT YKUCJIeHHOCTU. B GepesHAKaxX Ha MOJIIO YepBei mpuxo-
nuiiock oT 75 mo 90% Bceit 6umomacchkl Me3odayHbI, TOrna Kak B IAPY-
rux Omoromax oHa He mpesbimaia 40% .

MaxkcumanbHag Macca oTMedeHa B 0epe30BO-OCUHOBOM JeCy —
30.0 r/m2, ¢ mpemesbHLIMHU 3HAYEHUSAMHU B pasHble rofbl oT 20.7 1o
54.0 r/m? (3a cueT HJOMUHMPYIOIIEro KpymHopasmepHoro A. caligino-
sa). B GepesHsake MaIOPOTHUKOBOM OHA cocTasisaaa 26.7 r/m2, ¢ Mex-
rogoBeiMu Kosiebauuamu 10.5-50.0 r/m2. Cpexuuii Bec uepBeil eJbHU-
ka u uBHaAKa — 2.5 r/m? (0.5-4 r/m?). B munaske macca JTIOMODPUITIL,
ObLIa 0AM3KA K IIOKA3aTeasM IIOCAeSHUX coolbmiects — 2.2 r/m2, HO
oTJImyaJiach 0oJiee BHAUUTENbHLIMU MEXKI'OJAOBBIMU (DIYKTyaluaMy —
or 0.01 g0 6.2 r/m2.

Takum 06pasoM, BUJ0BOE pasHoOOpasue AOKIEBBIX UepBeil B Jie-
cax [oyKHOM Taiiru 3amammoit CuOupu IIpeacTaBJIEHO IMeCThIO BUA-
MU, TTOJOBMHA M3 KOTOPBIX XapaKTepH30BaJach IPUYPOUEHHOCTHIO K
OMHOMY WUJU IBYM cOOOIlecTBaM. B pAmy mcceJOBAHHBIX OMOTOIIOB
HamboJiee OJIATONPUATHBIMH MECTOOOHMTAHUSAMU HOOYKIEBBIX UepBen
SIBJIAIOTCA MEJKOJUCTBEHHBbIE Jieca ¢ IpeobJiagaHueM Oepesbl, UTO,
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0e3yCJ0BHO, CBS3aHO C HAJMUYMEM B TaKUX COOOIIEecTBax OOJIBIIIOTO
KOJIMYeCTBa MEPTBOTO OPraHUUYECKOro MaTepuaJa.

HewmaJsoBaKHYI0 POJIb, O-BUAUMOMY, UTPAET U TEIJIO00ecIeueH-
HOCTh NOuYBBI. Tak, B €JI0BOM U JIMIIOBOM JIeCcax, rae OBLIO 3aperu-
CTPUPOBAHO CaMOe MUHUMAJIbHOE KOJUYECTBO JIOMOPUIIUL, TeMIepa-
Typa ImOUYBBI (Ha rayOmHE 5 CM) B 3UMHEe BPeMs MOJKET ITpOMepP3aTh
xo 7.5 °C, nporus —3.5 ‘C B apyrux 6moromax. B To ;xe BpeMs BJIH-
AHUEe APYTUX TEeMIIepaTypPHBIX ITapaMeTPOB IIOUBBI (CpeqHeromoBas,
cyMMa TOJIOMKUTEJNbHBIX U 9()(EeKTUBHBIX TeMIepaTyp U T...) He BbI-
SIBJIEHO.

Kpome Toro, orpammumBaromuM (HaKTOPOM PAaCIPOCTPAHEHUA
yepBell B eJIbHUKE MOMKET CJHIYKUTb XBOWHBIM omaj (comep:KaHue B
HeM (GeHOJI0OB, CMOJI U BOCKA ABJSETCS IPEISATCTBUEM IJIS ee IOTPed-
JIeHUs MHOTMMU campodaramu), a B UBHAKE — MOBBIIIEHHAs BJIAXK-
HOCTh CpeJbl OOUTaHMUA, XapaKTepHad AJIsA COOOIIEeCTB MOMNMEI.
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ObIXAHUE TOHKWUX KOPHEW ENU CUBMPCKOW
B ENbHUKE YEPHUYHO-C®ATHOBOM CPELHEMN TAWTM

T.A. Cu30HeHKo
WHcTnTyT 6uonormum Komu HL YpO PAH, . ChikTbiBKap

KopueBbie cucTeMbl 3aHUMAIOT 3HAUUTEIBHYIO TOJII0 B 0011l Mac-
ce OPraHMYeCcKOr0 BeIecTBa U YIVIEPOJHOM Oajamce ngepeBa. Brian
KOpHeH B IIOUBeHHOe AbIxaume BapbupyeT oT 10 mo 90% B 3aBucuMO-
cTu OoT Tuma GUTOIEHO03a U ce30Ha roja [5, 6]. Enb cubupckas sasiser-
cs1 OCHOBHOI Jiecoo0pas3yIoleil Iopoaoii Ha eBPOIeCKOM ceBepo-BOC-
Toke Poccuu, npixanue ee KOpHei, B OTJIUYNE OT XBOU, N3yUeHO cJ1abo.

Ilens manHOI pPaboOThI — XapaKTePUCTHUKA CE30HHOM AUHAMUKU
IBIXaTeJbHON aKTHUBHOCTU TOHKUX KOPHEH eJu CUOMPCKOIi.

UccrnemoBanmsa IpoOBOAWIN B TeUEHUE BETeTAIIMOHHBIX IIEPUOIOB
2013 u 2014 rr. B elbHUKE YePHUYHO-c(DarHOBOM Ha TEPPUTOPUU 3a-
KasHUKa «JIAIbCKU», PACIIONIOKEHHOM B IIOI30HE CPeNHell Tauru.
JlpIxaHre HEOTPE3aHHBIX TOHKUX KOPHEN ¢ MUKOpu3aMu, chOpMUPO-
BAHHBIX B JIECHOI IIOJACTHUJIKE, JUAMETPOM MeHee 2 MM Y B3POCJIBIX
JIIePeBbEB eI U3MEePSIN C IIOMOIIbI0 NH(PPAKPACHOTO ra30aHaIU3aTO-
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pa «Li 6400» (Li-Cor, CIITA) m m3TOTOBJIEHHO! M3 CTaJI IIOYBEHHON
KaMephbl B pPasHOe BpeMs CYTOK B TOKe aTmoc(hepHoro Bosayxa. Ilisa
oIrpefiesIeHNsA MacChl TOHKUX KOPHEH MOHOJUTHI JIECHOM IMOACTUIKU
oTOMpa Iy MOUYBEHHLIM OypOM Ha Pa3HOM PACCTOAHUU OT CTBOJIOB Je-
PeBBbEB U B MEXKPOHOBOM HpocTpaHcTBe. KopHU pasbupaiu mo ppak-
IIUAM U PACCUMUTHIBAJIMN UX KOJMUYECTBO HA 1 ra IpeBOCTOS.

B cesonnoii nunamuke cKopocTh Bbifiesenus CO, TOHKMME KOD-
HAMU esau Oblla MHHMMAJIbHON B Mae u cocrasuia 0.25-0.45 mr CO,
rlul] K KOHIly MI0JIs OHa yBeauuuaachk g0 0.8-1.4, mocreneHHO CHU-
XaAch B ceHTAOpe-okTaA6pe 1m0 0.4-0.75 mr CO, r'u'. IToryuenusle
HaMM Pe3yJbTAThl IIOATBEPIKIAIOT paHee ONYyOJIMKOBAHHBIE TAaHHBIE
I0.JI. llenbuukep [4], KoTOpasa mokasaJja, YTO AbIXaTeJbHAas CII0CO0-
HOCTb KOPHEH BO3pacTaeT B IIePUOJ UX POCTA C UIOHS II0 aBryCT.

B cyrounoii nuHaAMUKe MaKCUMaJbHbIE 3HAUEHUS JbIXaHUA Ha-
O0Jioayi B YTPEHHNE Yachl ¢ MeIJIEHHBIM CHU)KEeHHEeM K Beuepy. JTO
MOTJIO OBITH OOYCJIOBJIEHO IOCTEIEeHHBIM YMEHBIITeHUEeM BJIAYKHOCTU
BO3yXa B KaMepe, MOCKOJBbKY y COCYIIUX KOPHEH B YCJIOBUAX He-
JocTaTKa BJIarM ObIxaHume cHUKaercs [3]. MHorume aBTOpPBI CHUMKe-
HIUe CKOPOCTU AbIXaHWs KOPHEH Iocje MOJYAHS HAa3bIBAIOT IIOCJIEI0-
JIYIEeHHOM Jempeccueii 9TOro IIpollecca, KOTopas AJUTCA B CPeqHeM
3-6 u. 'myOuHa gempeccuu YBEeJIUUYUBAETCS C IOBBIIIEHUEM TeMIIepa-
TYpPHI BO3Ayxa 3a cyTKu [2].

Kaxk 0bL710 TOKa3aHo paHee, IbIXaHNe KOPHel He mpeBbimiaer 10 T
CO, ma 1 ra gpesocros 3a ceson [4]. Ilnsa pacuera Beimenenus CO,
KOPHSAMMU Ha reKTape APeBOCTOs HeoOXOAMMBbI JaHHBIE O Macce KOp-
Heti. Hamu GbLI ITPOBeeH pacueT Macchl TOHKUX KOPHEI B IIOACTUJI-
Ke Ha 1 ra ApeBoCTOS B eIbHUKE UepHUUHO-charHOBOM. B pesysibTaTre
TMOJYYUJIN, YTO B TMOACTUJIKE HAHHOTO COOOIIecTBa cyxas mMacca TOH-
KHX KOpHeH eyu cocrasiaseT 285 Kr, KoTopas Beigeiser 166-284 xr
C ra™! 3a ceson. C mOBepXHOCTH IIOUBLI JILHAKA YePHUUHO-C(PArHoBo-
ro Beigenserca B cpegaem 2.5 T C ra™! 3a cesou [1]. C yuerom sTorO,
BKJIaJ TOHKUX KOPHEH eJu B IOACTUJIKE eJIbHNKA YePHUYHO-cHarHO-
Boro cocrasaseT 11% cymmapnoit nousenHnoii amuccuu CO.,.
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BEPTUKANNbHOE PACMNPEOENEHUE MUKPOAPTPOIOA
B JIECOHACAXOEHUSAX BOCTOYHbIX PANOHOB
POCTOBCKOW OB/IACTU

E.N. CumoHoBMY
HOHBI chegepanbHbIi yHUBEpCUTET, . PocToB-Ha-[oHy

B Hacrosinee BpeMs elie TPYAHO OIPENEIUTb TYTU U METOIBI
AHTPOIIOTeHHOTO BO3[MelicTBUA HA (PayHy, IOCKOJIBbKY OHM MHOTOUMC-
JIEHHBI U UX B3aMMOOTHOIIIEHUS OUEHDb CJIOKHBI. X03siicTBeHHas [e-
SATEeJIbHOCTDH YeJIOBeKAa BJIMUSIET He TOJBbKO HA OTAEeJbHbIe BUABI JKUBBIX
CYIIIeCTB, HO U Ha BCIO (payHy OOINMPHBIX IIPOCTPAHCTB 3eMJiu. B Ha-
I OHU HET HU OJHOTO JKMBOTHOTO KOMILJIEKCa, KOTOPBIA ObI B TOM
WJIV WHOM Mepe He MCIBITHIBAJ OblI Ha cebe 9TOro BIMAHUS.

Ha nmpumepe BOCTOUHBIX paiioHOB POCTOBCKOI 00JIaCTH MOXKHO T'O-
BOPUTH O IPOIlecCax CO3MaHUSA MCKYCCTBEHHBIX OMOIIEHO30B, HAUAJIO
KOTOPBIM ObLT0 mojoskeHo B 50-x rr. XX B., Korjga Ha CMeHy pasHo-
TPaBHO-IEPHOBUHHO-3JIAKOBOI U TePHOBUHHO-3JIAKOBOM PACTUTEIHHO-
CTH, CBOMCTBEHHOU IJis STUX PANOHOB, OBLIM BBLICAYKEHBI JpPEeBeCHBbIe
Haca)XJeHus, B OCHOBHOI Macce ITpeJCTaBJIeHHbIe AyOOM uYeperrya-
TeiM. [y0 (Quercus robur) siBnsierca HauboJee 3aCyX0yCTONUYMNBOM 110~
pooii, MIPUTOJHON K BBIPAIMBAHUIO B YCJIOBUSX 3aCYIILIMBON pas-
HOTPAaBHO-IEPHOBUHHO-3JJAKOBOM M CYyXOU MEePHOBUHHO-3JIAKOBOI CTe-
nu. TpaBAHON ITOKPOB B UCKYCCTBEHHBIX JiecaX 00pa3soBaH CTEIHBIMU,
COPHO-JIECHLIMU U COPHBIMU TpaBaMu. CTelleHb ero pa3BUTUA 3aBUCUT
OT OCHOBHOM J1eCO00pasyIoIleil IOPoaAbl, COMKHYTOCTH COCTOSHUS Ha-
CaKeHUs, PA3BUTOCTHU IIOACTHJIKM X BO3pacTa HacaskaeHuii. B cpex-
HEBO3PAaCTHBIX U CTAPbIX HACAMKIEHUSIX OH COCTOUT M3 COPHO-JIECHBIX
BunpoB (Ballota nigra, Galium aparine, Geum urbanum u ap.), a Tak-
sxe crenHbIX (Euphorbia stepposa, E. kaleniczenkoi, Poa angustifolia,
P. crispa, Potentilla impolita n np.). YCTaHOBJIEHO, YTO KOJMUECTBO
oIajla yBeJIMUMBAETCSA C BO3PACTOM. B CMeIIaHHBIX HACAKIECHUAX IO
CPaBHEHUIO C MOHOKYJIbTYPOI 00pa30BBIBAETCS JIeCHAS IIOACTUJIKA [0
5 cM, yBeIMUMBaeTCA COAep:KaHue TyMyca IO BCEM TOPH30HTaM, 3(-
dexTUBHEE ITPOXOIAT IIPOIECCHI CTPYKTypooOpasoBaHusA. Iloayden-
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HbIe TaHHBIE coryiacyiorca ¢ A.B. CemeHtoTunoii [3], KoTopasda oTmeua-
eT HauboJIbIlIe MPUOABKU I'yMyca Ha KalllITAHOBBIX IIOYBAaX IIOJ CMe-
IMIAHHBIMU HaCAMKICHUAMHN C YUYacTHEM JepPeBbeB M KYCTapHUKOB ce-
meticte Rosaceae, Fabaceae, Aceraceae, CBOICTBEHHBIX IJIS YYACTKOB
o0cemoBaHHBIX B SMMOBHMKOBCKOM patioHe. MeiropaTuBHOE BJIMA-
HUe Ha IIPOIeCChl 00PA30BaHUSA I'yMyCa CBSI3AHO HE TOJHKO C IIePUOIOM
BO3IEHICTBUSA OMOJIOTUYECKUX MEJINOPAHTOB — JIECHBIX HaCaKIeHUN, HO
U cOMKHYyTOCThIO KpoH. Ilo manmupiMm B.M. Kperununa [2], mog mior-
HBIMU TIOJHOBO3PACTHBIMU HaCAXKICHUAMHN B TOPU30HTE A T'yMyc yBe-
suuuBaercs Ha 0.86-2.5% , a B HECOMKHYTBHIX HACAMKICHUSIX, I'Ie MEXK-
IypsaIbs mepenaxuBarooTcesa, — auirb Ha 0.1-0.3% . UcenenoBanus mou-
BBI Ha COJIepIKaHue IryMyca MpoBeaeHbl B ['ocymapcTBEHHOM II€HTpe ar-
POXUMUUECKOU Cay:KOBI « POCTOBCKMITY.

W3yuenne BepTUKAJIBHOTO pacIpefesieHus MUKPOAPTPOION IIPO-
Boamyiock B OPJIOBCKOM paiioHe Ha Tepputopuu PazmopcKoro JecHOTo
MaccuBa, SUMOBHUKOBCKOM paiioHe Ha Tepputopuu Bepxue-JIoMoB-
CKOro MaccuBa, MapTBIHOBCKOM paiioHe Ha TeppuTopuu PyOaikuH-
CKOTO JIECHOTO MAacCCHBa IO ILJIOTHBIMM IIOJJHOBO3DACTHBIMU JIECOHA-
Ca'KJIeHUSIMH C IIpeobJiafaHueM KYJIbTyphbl Ayb6a ueperruaToro. Ilou-
BEHHBIN IOKPOB HCCJIEAYEeMbIX y4acTKOB B OpPJIOBCKOM paiioHe OBLI
TIpeACcTaBeH TEMHO-KAIlITAHOBLIMU CPEIHEMOIHBIMU II0OYBaMU, B 3U-
MOBHUKOBCKOM — KAIIITAHOBBIMHU COJIOHIIEBATHIMU, MapTHIHOBCKOM —
YEePHO3eMOM IOKHBIM CPEeJHEeMOINHBLIM. VcciiemoBaHusa IPOBOIUINCH
B ceHTs6pe 2007, 2012-2013 rr., B Iepuoa BTOPOrO NHKAa YNCJIEHHO-
ctu MmukpoapTponon [1]. PaccmarpuBas fuHAMUKY YMCJIEHHOCTH MU-
KpOoapTpoIIo, Mbl BBIJEJUIN IATh OCHOBHBIX I'DYIII: IaHIIUPHEIE, Ta-
Mas30BbIe KJIEIU, aKapoOUIHO-TPOMOUAM(MOPMHBIN KOMILIEKC KJelei,
HOTOXBOCTKU U IIPOUMe OeCII03BOHOUHBIE.

B pesynbraTe mpoBeIEeHHBIX MCCIAEIOBAHUNA YCTAHOBJIEHO, UTO
HamboJIbIllee KOJUUYECTBO MUKPOAPTPOIO] OTMEYEHO B CMEIaHHBIX
CTapoOBO3PACTHBIX JieCOHACAKIeHUAX B Bepxze-JIOMOBCKOM JieCHOM
MaccuBe 3UMOBHUKOBCKOTO paiioHa.

BepTukanbHoe pacmpefesieHrie MHUKPOAPTPOIOA MO0 TOYBEHHOMY
mpoduiio Ha roybuny 0-20 cM mokasaso, YTO OCHOBHAA Macca MEeJIKUX
wirenucronorux (>60%) 6bl1a cocpemorouerna B ropusoutax 0-10 cwm.
9TO0 00BSCHSIETCS T€M, UTO B JAaHHOM ITOUYBEHHOM I'OPH30HTE COCPELO-
TOYEeHA OCHOBHAS Macca KOPHEBBIX CHCTEM MHOIOJIeTHUX Tpas. Takum
00pa3oM, BEPTHUKAJIBbHOE paciipeliesieHre MUKPOAPTPOIOA 3aBUCUT OT
TUAPOTEPMUYECKUX YCJIOBUHN U OOUINSA OPTaHUYECKOT'0 BeIllecTBa.

WccnenoBanue BBITTOJHEHO IIPU T'OCYAapCTBEHHOUM MOAAEPIKKe BemyIlei
Hay4yHO# mKoJbl Poccuiickoit @enepanuu (HII1-2449.2014.4).
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MWUKPOBUONOIMMMYECKAA TPAHC®OPMALIUA YIMEPOQA (CH,, CO,)
B KPMOIEHHbIX NMOYBAX CEBEPA CUBUPU

H.A. CopokuHn, U.0. N'poaHuukan, C.10. EBrpadoBa, [I.E. AnekcaHgpos,
IN. AHTOHOB
WHctuTyT neca um. B.H. CykadeBa CO PAH, r. KpacHosipck

BrepBbie a1 Ha3eMHBIX 9KOCHCTEM B KPHOJIUTO30He ceBepa Cu-
O0MpU TPOBEAEHBLI MCCIEJOBAHUSA CTPYKTYPbI, IUHAMUKN W (PYHKIIHO-
HaJIBLHON (0MOTE€OXMMUYECKOM) aKTUBHOCTY MUKPOOHBIX KOMILIEKCOB
KPHOTEeHHBIX TOYB JIMCTBEHHUYHUKOB lleHTpaabHON IBEeHKUU U TTOJIU-
TOHAJIBHOM TYHAPHI AesbThl P. JIeHbI (0-B CaMoOiiioBCKMiT), UTO CcOIpA-
SKEHO C IIOCTAHOBKOM MPUPOAHBIX MOAEIbHBIX OIBITOB II0 MUCKYCCTBEH-
HOMY HPOTPEBAHMNI0O MEP3JIOTHOTO CJIOSA ITOUBBI (MMUTAIIUA TJI00aJIbLHO-
T'0 IOTEIJIEHU) C MCI0Jb30BAaHMEM I'eHEpaToOpa IMePeMeHHOT0 TOKaA.

OKCIePUMEHTHI TT0 KOJIMUECTBEHHOI OIleHKEe WM CKOPOCTHU BBIIEJIe-
HUS MeTaHa C MIOBEPXHOCTH ITOUBLI B TYHIPOBBIX HKOCHCTEMAaX IPOBO-
IUJINCH METOJOM 3aKPBITHIX KaMep, KOTOPbIe CTAI[MOHAPHO IIOCTaBJIE-
HBI Ha TUIUYHOM MOPO3000IHOM ITOJIUTOHE B ISATHU MOBTOPHOCTAX (110
IATH KaMep B IIeHTPAJbHOM YacTyu U Ha KpoMKe monuroHa). B Ilen-
TPaJIbHOI OBEHKUU MOLO0HBIE KaMEPHhI UCIOJb3YIOTCA AJIS yIaBIUBa-
HUS TOTOKOB MeTaHa, HO C HeKOTOPBIMU U3MEHEeHUSIMHU, B 3aBUCUMO-
CTU OT OCOOEHHOCTel HamOYBEHHOT'0 TOKPOBA JIECHBIX 9KocucTteM. Ha-
IIOYBEHHbIe KaMephbl YCTAHOBJIEHBI B JINCTBEHHUUYHUKAX 'OMOTEHHBIX,
copMUPOBAHHBIX Ha BeuHOU Mepasiore. OO0beKTaMu HCCIeTOBaHUMN
CIYKUJIN CKJIOHBI IOKHOM U CEBEPHOI 9KCIO3UIIMU, PA3IUYAIOIINE-
Ccs MHTEHCUBHOCTBIO COJTHEUHOM pagmaIruu, T'YCTOTOH PaCTUTEIHLHOTO
IIOKPOBA, MOIITHOCTHIO MOACTMJIKY M TOJIITUHON CEe30HHO-TAJIOTO TOPH-
30HTa mouBbI. OOpasIbl Tada oTOMpPATUCH IIPUIoM obbemoM 60 M
U BHOCHUJINCH B BaKYYMHYIO IIpoOupPKy o6bemoMm 10 My ¢ mpeaBapu-
TeJbHO OTKAUEHHBIM IIPU IIOMOIIM BaKYYMHOI'O Hacoca BO3IYXOM, 3a-
TeM TPAHCIOPTHUPOBAJIUCH B MPOOUPKAX B JIaOOpaTOPUIO AJIA aHAIM3A
cogep:xanunsa CH, ma rasoBom xpomartorpade.
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BrisiBII€HO, UTO BBIIEJIEHNE METaHa C IMOBEPXHOCTH IIOUBLI B JIEC-
HO# 9KOCHCTEME IO KOJUYECTBEHHBIM IIOKA3aTeJAM COIIOCTABHUMO C
TaKOBBIM Ha KPOMKE MOPO3000MHOTO IOJUTOHA B TYHIPOBOM 3KOCH-
creme u B 1.5-4.1 pasa HHUKe, UueM B IIeHTPe MOPO3000OMHOTO IIOJIH-
TOHA. ITO CBUMAETEIHCTBYET O CXOAHOCTU MHUKPOOMOJOTUUECKUX IIPO-
1eccoB TpancopMaIny METaHa, IPOTEKAIINX B MUHEPAJIbHOM CJIO€
IIOYBBI He IIePeyBJIaKHEHHBIX dKOCHCTEeM. B M0JIb3y 9TOr0 IPEIIIoJio-
SKeHUs TOBOPUT U TO, UTO, IO HAIIMM JAHHBIM, 9KCIIO3UIIUA CKJIOHA,
Ha KOTOPOIi pacIoJioKeHbl HalOUBeHHbIE Kamepbl (I0yKHas WJIU Cce-
BepHasd), IPaKTUYECKN He OTParkaeTcs Ha BeJUUYHHEe MOTOKa MeTaHa.
B menowm, cropocts smuccum CH, B slecHOH sKOCHCTeMe COCTaBJIANIA
or 2.8 1o 12.2 ppm u! m? u 3aBucena B OOJLIINEH CTEIIEHU OT KOJIH-
YecTBa O0CAKOB, IMOCTYIAIOIIUX U3 aTMoc(ephbl B IIOUBY.

IIpu sxcnepuMeHTAJILHOM KPaTKOBpeMeHHOM (5 cyT.) mporpesa-
HUM MEP3JIOTHOI'O CJOos IMouBHEI (o t = 18-22 °C) B ycaoBuax Jm-
CTBeHHUYHUKOB IleHTpasbHON OBEHKUN YCTAHOBJIEHO HE3HAUUTEJH-
HOEe CHIKEeHNEe YPOBHS MHUKPOOHON O0MOMACCHI M yBeJINUYEHINEe NHTEH-
CHUBHOCTY MHKPOOHOI'O ABLIXAHUS, UTO MOYKHO CBA3aTh C BPEMEHHOM
Iempeccrueil KOMILJIeKca IICUXPOPUIBHBIX MUKPOOPTaHU3MOB, IIPE00-
JIafaloIuX B KPUOT€HHBIX IIOYBAX.

ITpu sTOM OTMeUeHO yBeqnueHre aKTUBHOCTHU (hepMeHTa moaude-
HOJIOKCHa3bl U IIOBHIIIIeHNE KO3 GUuIeHTa ryMupuKanum B KOpHe-
001TaeMOM CJIo€e TTOUBHI 0 1 1 BBIIIE, UTO SBJISAETCS ITOKA3aTeJIeM OIl-
TUMUBAIUN OKUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX YCJIOBUM IJIA JKU3-
HeleATeJIbHOCTH TeTepoTpodHON MUKPOQIOPHI IIOUBBI. B CBOIO oue-
pelb, 3TO CBUAETEJIbCTBYET 00 YAYUIIIeHUU JIECOPACTUTEIHHOTO COCTO-
STHUS TIOYBHI.

B KpuOTeHHBIX IMMOYBAX JHUCTBEHHUYHUKOB lleHTpanabHO IBeH-
KUY OCHOBHBIMU JEeCTPYKTOPaAMMU OPTaHUKHU SABJIAIOTCSA IIPEACTaBUTE-
au nomena Bacteria (88-99% ), cpenu xoTopeix mpeobsiazaioT Actino-
bacteria. Ha gomio Archaea mpuxomutca 0.27-12% ot obImero umuc-
Ja 6axTepuii. MeTaHOTeHHBIN TUII apxebakTepuil Kiaacca Euryarcheo-
ta (Rice Cluster II) (cem. Methanosarcinacea, Methanosaetaceae)
mpeacTaBiieH TOJLKO B cjioe 0-10 cM KakK B OIBITE IO IPOTPEBAHUIO,
TaK ¥ B KOHTPOJIE.

B Mep3s0THBIX MOYBaX MOJUTOHAJIBHOIN TYHAPHI (0-B CamMOIOB-
CKUI1) BBIABJIAETCA OoJiblliee OmOpasHooOpasye MeTaHOTeHHBIX OaK-
Tepuil, MpuHaAJeKaux K ceMm. Methanobacteriaceae, Methanomi-
crobiaceae, Methanosarcinaceae u Methanosaetaceae. BoisiBIeHHBIE
0COOEHHOCTH CTPYKTYPhI MHKPOOOIIEHO30B AeMOHCTPUPYIOT Pas3JIny-
Hble TIYTH YTUJIUSAIUU YIJePoJa MUKPOOHBIMU IOMYJIAIUAMU ABYX
Pa3HBIX BKOCHCTEM — JIECHOU M TYHJIPOBOM.
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ITonryueHsl opuUrMHAJbHBLIE NAHHBIE II0 CTPYKTYpe U (PYHKIIHO-
HAJBbHON aKTHUBHOCTU 9KOJOI0O-TPOPUUECKUX TI'PYIN MUKPOOPraHU3-
MOB, B TOM YHCJIe MAJOU3YUEHHBIX (DOPM METAHOTEHOB WM METAHOTPO-
(0B, aKTUBHO y4YaCTBYIOIINX B OMHCCUU IapHUKOBLIX rasos CH, m
CO,. Bnaromapsa BBICOKOH YyBCTBHATEIbLHOCTH MUKPOOHBIX KOMILIEK-
COB K M3MEHEHHUIO0 KIMMATHYECKUX U SKOJOTMUYECKMX YCJIOBUIM, UX
aJanTallMOHNHOM M3MEHUHBOCTH M1 OMOreOXMMUUYECKON AaKTHUBHOCTH
MOJIyYeHHbIe Pe3yabTaThbl MMEIOT JNarHOCTUYEeCKOoe 3HaUeHUe Jiecopa-
CTUTEJILHOTO COCTOSHUA KPUOTEHHBIX IT0UB, CKOPOCTU M HaIpaBJIeH-
HOCTH OMOTe0XMMUYECKUX IIPOIECCOB (B TOM UHCJIE SMUCCUU CH4 u
CO,) B Ha3eMHBIX 9KOCHCTEMAX KPUOIUTO30HBI COUpH, UX yCTONIH-
BOro (PYHKIMOHMPOBAHUSA B YCJIOBUAX MEHAMIOIUXCS IIPUPOIHBIX U
AHTPOIIOTeHHBIX (PaKTOPOB.

AOANTALUMOHHBIA NOTEHUMAN
noAcCTUNOYHbIX BECMO3BOHOYHbIX
U X PONnb B NOAAEPXXAHUM TOMEOCTA3A
NMPOOYKLUNOHHO-AECTPYKLIMOHHBLIX NMPOLIECCOB

B.P. CtpuraHoBa
NHctuTyT Nnpobnem akonoruu u agontoummn um. A.H. Cesepuosa PAH, r. Mocksa

JlecHast TOACTUIKA — OCOOBIN MOTPAHUYHBLIN TOPU30HT, KOTOPBIH
HEKOTOPLIMU aBTOPAMU BBIIEJISAETCA B OTAEJIbHBINA APYyC OMOreoIieHo-
3a. OT mOUBBI ee OTaMYAET IIpeobJiafaHUe OPTaHUYECKUX OCTATKOB,
COXPAaHSAIOINX KJIETOUHO-TKAHeBOe CTPOeHNEe PACTUTEeIbLHOTO MaTepu-
aja, a TaKkKe IOTOZ0Bas M Ce30HHAA AUHAMUKA €€ 3alaca W MOIITHO-
cru. B mozcTuiake mHOrma cocpemoraumBaerca Oosee 90% ImouBeH-
Horo HaceneHusi. OMHAKO YACTh €ro COCTABJSIOT MUIPAHTHI M3 II0U-
BEHHOI'0 M Ha3eMHOT'O IOPM30HTOB. IlepBble MPUBIEKAIOTCS HAJIUUM-
€M IHUIIEBbIX Pe3ePBOB (HOPHBIE UEPBU), BTOPHIE IIEPEKUBAIOT B IIOJ-
CTUJIKE HeOJIaronpusiTHLIE HEePUOAbI, CIACATCh OT XUIHUKOB (KpPBI-
JaTble HaceKOMble, CBA3aHHBIE C PACTUTEIbHBIM SAPYCOM).

K rpynme coOGCcTBeHHO HOACTHIOYHBIX OOMTaTe el MOYKHO OTHE-
CTU JUIIb Te (POPMBI, KOTOPHIE PEaJU3yIOT B MOACTHUJIKE OCHOBHBIE
GYHKIIMN BUIOBOM KMU3HU — IHUTaHUE, PadMHOMKeHUe, AJs HejeTa-
omux GopMm — pacceneHue. B ymepeHHOM KJaummare HaubGojiee pac-
IIPOCTPAHEHHBIE B JIECHBIX IOACTUIKAX I'PYIIIbl — HAYKH, MHOT'OHOMK-
K1, MOKPWIIHI, JUUYNHKN ATUHHOYCHIX NBYKpbLIbIX (Tipulidae, Bibi-
onidae), TMYMHKY U UMAaro »KyKOB, U3 KOTOPBIX HAMOOJBIINM Pa3HO-
obpasuem u obuamem oramuarorcss Carabidae u Staphylinidae, moxa-
CTUJIOYHBIE [IOKAEeBble UYepPBU, Ha3eMHbIe JIerOUHble MOJIJIIOCKU, a
TaKKe MHKDPOAPTPOIOALI.
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Bce atu Qopmbl, oTHOCAIMECS K HAJEKUM (PUIOTeHEeTUUYECKUM
rpynmam, ©MeioT psAj obImuX amanTuBHBIX uepT. OCHOBHOM mpobJe-
MOUM AJIAd HUX SABJIAETCS COXPaHEHUE BJArm B Tejie, TAK KaK UX KY-
TUKYyJa TPOHUIaeMa IJd BOOHBIX HMapoB. B To Ke BpeMs AJA HOP-
MaJILHOTO ABIXaHUS OHU HYKIAIOTCS B MAapIUAJIbLHOM AaBJICHUU KHUC-
JIOPOJla, COOTBETCTBYIOIEM TAKOBOMY B aTMoc(epHOM Bo3xyxe. Jlec-
Had MOJCTUJIKA CO3aeT MM OJIarONPUATHBIE YCJIOBUA TEM, UTO dKpa-
HUDPYET IIOBEPXHOCTh MOYBBI OT IIPAMOIN MHCOJAIIUU U IePeChIXaHUA
W MMeeT PBIXJYIO CTPYKTYPY, obecieunBas ra3oo00MeH ¢ HaA3eMHBIM
BO3YXOM, YTO OCOOEHHO CYIIECTBEHHO B TEPUOALI aKTHBHOTO pPas-
JIOXKEHUA PACTUTEJIHHOTO omajza (oceHb, BecHa), COIPOBOKIAOIIUE-
cA yCUJIeHUEM TTOTOKA YIJeKUCJIoThI. IloaToMy mmoBeneHUECKe 1 DKO-
GusmosoTUYEeCKUe aJanTalluy MMOACTUIOYHBIX (JOPM HaIpaBJIEHBI Ha
CTAOMIM3aIUI0 BHEIIHUX YCJIOBUH IIyTeM a) Murpanuii u 6) gopmu-
poBaHUS TEeHETHUUYECKM 3aKPEIlJIEHHBIX CEe30HHBIX PUTMOB aKTUBHO-
CTU, CKOPPEJIUPOBAHHBIX C KOJ€OAHUAMUN MOIIIHOCTU, CTPYKTYPHI U
BJIQJKHOCTH ITOJICTUJIOYHOTO CJIOA.

MurparnuonHas akKTUBHOCTh OXBAThIBAET ITOUYBEHHBLIA W Ha3eM-
HBI apyckl. Tak, AUIIONOABI, HEKOTOPhIE KYKMU B IOMKHBIX IIIUPO-
KOJIUCTBEHHBIX U CYOTPONMMUECKUX JiecaX MPU IePeyBIaKHEeHUU IIOJ-
CTUJIKU TIOCJIE JOKASI MUTPUPYIOT Ha CTBOJBI U KPOHEI ePEeBbEB, a B
Tepuo 3SUMOBKY 3aKAILIBAIOTCA B ITOUBY. IIpU 3TOM OHU MOAAEPIKU-
BaIOT MAacc-dHepTreTUYecKre oOMeHbI MeKAy ApycaMu OMOTeoIeHo03a,
UCTOJIb3Yys MUINEBbIe PECYPChl M OCTABJAA MPOAYKTHI oOMeHa B CBO-
WX BPEMEHHBIX MECTOOOUTAHUAX.

Cpenu mOACTUJIOUHBIX OOUTaTesieli MHOTHE KPYIHBIe (hOPMBI, OT-
HOCAIIIECA K calpoTpoPHOMY OJOKY, MMEIOT MHOTOJETHUE KU3HEH-
Hble IIUKJBbI U YeTKHe CEe30HHBbIe PUTMBLI aKTUBHOCTU. IIMKU UX aK-
TUBHOCTU COIPSAYKEHBI CO CMEHOU abMOTUUYECKUX YCJIOBUU B TOJJOBOM
IIUKJIEe ¥ C CYKIIECCUOHHBIMY U3MEHEHUAMU COCTABA PECYPCHOI Oas3bI.
CMmeHa aKTUBHOU KU3HEAEATEIbHOCTH IIEPUOJAMU ITOKOA PeainsyerT-
cA 0 TUITY IPAMOIO BO3JEUCTBUSA HETaTUBHBIX (DAKTOPOB U IIPOCIIEK-
TUBHOTO ITOKOA (Auamayssl), KOraa IpeKpalienne aKkTUBHOCTH IIPOKC-
XOAUT [0 HACTYILJIEHUS HeOJATOMPUATHBIX YCJIOBUN U PETyIUPYeTCS
CUTHAJBHBIMU (haKTOPaMU, KaK ¥ BBIXOJ M3 AUAlay3bl. 3aKpeIieHre
CE30HHBIX PUTMOB aKTHMBHOCTU B T'€HOTHIIE CIIOCOOCTBYET IOAAepKa-
HUIO OIIPeJeJIeHHBIX YPOBHEH OOMIUS ITONCTUJIOYHBIX YKUBOTHBIX W,
cJIeIoBaTeJIbHO, CKOPOCTEHN 300M€HHBIX IECTPYKIIMOHHBIX IITPOIIECCOB.

ITopcTunouHble KU3HEHHBIE (POPMBI 6€CITO3BOHOUHBIX C(POPMUPO-
BaJiCh B OTHAJIEHHBIE TEOJOTHMUECKMe SIOXUW BMECTe C IIOSBJIeHUEM
Ha 3eMJIe IPeBOBUAHOM PACTUTEJbHOCTU. VI3 OT/I0Ke I KapOoHa 13-
BECTHBI HEKOTOPHIEe KPYIITHBLIE MUILIOINObI, XeJIUIEePOBhIe, KPbLIaThie
HaceKoMble, OOMTAaBIIIE B OIlajle JemuI0(MuTOB.
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Bricokoe BumoBoe u I'pyIIIIOBOe pasHooOpasue U 00UJIre IIOACTHU-
JIOUHBIX 0ECIIO3BOHOUHBIX COIPSAMKEHO U C YeTKOI nuddepeHIInalueii
UX TUIIEBBIX CBA3EH, UTO CHMKAET KOHKYPEHTHBIN IIPecc MPU BHICO-
KoM obmyimu (hOpM CO CXOIHBIMU KU3HEHHBIMU (popmamu. B secax,
COXPAHUBIIUX BJIEMEHTHl PACTUTEJIBHOCTU U YKWBOTHOTO HAaCeJIEeHUA
TpeTuyHOro nepuona (or IIpyMopcKoro Kpas), B MOACTUIKE HA IIPU-
Mepe AUILIOIO, MOJIJIIOCKOB U MOACTUJIOUHBIX MOMKAEBBIX UepPBeil Io-
KasaHa COBMeCTHAas BCTPEUYAaeMOCTb TPEX-IIIeCTU BUAOB OJHOI'O poja B
OJHOM U TOM K€ MeCTOOOUTaHUM. OTO CBUAETEIHCTBYET 00 aKTUBHOM
CUMIIaTPUYECKOM BUI000PAa30BAHUU, B OCHOBE KOTOPOTO JIEKUT pPas-
IeJeHne TONOTPO(PUUIEeCKUX HUIII.

Taxum o0pasoM, B IOACTUJIKE HEHAPYIIIEHHBIX JIECOB B IPOIlecce
9BOJIIOIINY chOPMUPOBAINCEH COODIIIECTBA C BLICOKOI HACKHIIIIEHHOCTHIO
TAKCOHOMUYECKOI'0 PasHoo0pas3usi, KU3HEHHBIX ()OPM, CIOCOOHBIE K
PEryJAIUN CBOEli aKTHUBHOCTU B CE30HHOM ITMKJIe CMEHBI abuoTuue-
CKUX YCJIOBUM U MOCTYIIHOCTU PeCcypcHOI 6a3bl, obJiamaiomnime mMexa-
HU3MaMU CHIXEHUS KOHKYPEHTHOTO IIpecca, YTO 00eCIeumBAET BHI-
COKIE CKOPOCTH IeCTPYKIIMOHHBIX ITPOIIECCOB, COMPSAKEHHbIE C BEJIH-
YUHOU JETPUTHOTO IIOTOKA.

NATURAL CONTROL OF GRASSHOPPER
BY ENTOMOPATHOGENIC FUNGI IN PAKISTAN

R. Sultana, S. Kumar
Department of Zoology, University of Sindh, Jamshoro, Pakistan

Entomopathogenic fungi play vital role in the suppresser of
many insect species. They can develop dramatic epizootics that
lead to rapid declines in host populations. During the present
study some investigation has been carried out in order to know
the effect of Aspergillus on the different species of grasshoppers,
basically these fungi associated with foliar insect hosts, they are bio
trophic and have limited host ranges, the soil is purely a reservoir
environment in which their conidia and resting spores must persist,
often when host are absent in the foliar environment above. In
contrast many hypocrealean fungi are hemi-biotrophic have broad
at least some of their life cycle in or the soil. The soil is not just a
reservoir environment in which they persist but also they habitat
in which much of their lifecycle occurs, including multiplication
within host and also potentially saprophytic growth these difference
have important implications for the conservation biological control
approaches used. In this paper all the aspect of soil as reservoir
environment was discussed.
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MONEKYNAPHbIA AHANU3 «HEKYJIbTUBUPYEMbIX» METAHOTPO®OB
NEPHOBO-MOA30NMNCTON NOYBbl MOCKOBCKOU OBNACTU

M.B. CyxaueBa' U.K. KpaByeHko?
"UeHTp «BronnxeHepusi» PAH, r. Mocksa
2 NHCTUTYT MUukpoGuonormumn M. C.H. BuHorpaackoro PAH, 1. Mocksa

IIepHOBO-II030IUCTEIE ITOUYBBI (POPMUPYIOTCS B 30HE CMEIIIaHHbIX
JecoB u 3anuMaior 6osiee 70% reppuropuu MocKoBcKoii obactu. o
HACTOAIIETO BPEMEHU CBeJeHUA 00 yUaCTUU HTUX IIOUYB B OKUCJIEHUU
MeTaHa aTMoc(epsl (hparMeHTapHBI, 8 0 MUKPOOPTaHU3MAaX, YIACTBY-
IOIIIMX B 9TOM IIpOIlecce, IPAKTUUYECKN HUYEro He U3BECTHO. B moe-
BBIX HCCJIEIOBAHUAX OBLIO YCTAHOBJIEHO, UTO IEPHOBO-IO30JIUCTHIE
IOUYBHI JIECHBIX O0BEKTOB, PAaCIIOJO:KeHHBIX Ha Tepputopuum PCXA
uMm. K.A. TumupsseBa, sSBIAAIOTCA CTOKOM [IJis MeTaHa aTMoc(ephl
[1]. B HacToAmell paGoTe BIIEpBbIEe IPOBEJEHO M3yUeHUE T€HOMHO-
ro pasHooOpa3msa MeTaHOTPO(MHBIX 0AKTEPUH B STUX IIOUBAX, BKJIIO-
Yasg OpPTaHUB3MBI, He CYIIIeCTBYIOIVE B Buje Jab00paTOPHBIX KYJIbTYD.

Breigenenue mpemapara toranbuHou IIHK ms mouB mpoBomuim ¢
IMOMOIIILI0 KOMMepuecKoro Habopa peakTuBoB Power Soil DNA Kit,
(MO BIO, CIITA), cormacHO peKOMEHAAIIMSAM IIPOM3BOAUTENA M aM-
naudumupoBaau QGparMeHT TeHa pPmoA, MOJEKYJIAPHOTO MapKepa
METaHOKMCJIEHNA C IOMOIIbI0 cucTeMbl npaiimepoB A189F u A682R.
IMTonyuenubie IIIIP-mpoayKThl OBIIYM TPOAHATIN3UPOBAHBI C IIOMOIITHIO
meTonmoB II'TO u MOJMEKYJAPHOTO KJIOHHUPOBAHUS C IIOCJETYIOIUM
CUKBEHC-aHAJIU30M.

AI'TO-ananus BHIABUJ MIPUCYTCTBUE B IIOUYBE JIECHOTO OHMOIIEHO-
3a TOJIBKO HEKYJbTUBUPYEMBIX METAaHOTPOMOB, OTHOCAIUXCA K Alp-
haproteobacteria. Bce monyueHHBIe IIOCJIef0BATEeIbHOCTH UMeJIN Pas-
JIMYHYIO CTelleHb cxoxcTBa (69-95%) ¢ mociemoBaTeIbHOCTAMU, IIO-
JIYYEHHBIMU OPU U3YYEHUU MUKPOOHBIX COOOIIECTB BYJIKAHUYECKUX
nouB I'aBaiieB, OKHCIAIOMIINX MeTaH aTmocdepsbl. IlosryueHHBIE Me-
TOJOM MOJIEKYJIAPHOTO KJIOHMPOBAHUSA NaHHBIE B I€JIOM IOATBEPAM-
JIZ pe3yabTaThl aHanusa MetoxoMm [II'T'O-ananmsa, 0OqHAKO TO3BOJIMIN
IIOJTYYUTH O0Jiee TeTaJbHYIO0 KapTUHY. MeTaHOTPO(MHI IPOIeMOHCTPH-
POBaJU CXOACTBO C IPWPONHBIMU KJIOHAMU, OOHAPYKEHHBIMU DaHee
B (heppasbcosax Bpasunum, mouBax I'peHJIaHAWM UM HEKOTOPBIX JeC-
HBIX U CTEIIHBIX 9KOCHCTeM eBpoIeiickoir uactu Poccuu [2]. IIpose-
IEeHHBIN aHaJaW3 II0KasaJ, U4TO 3TU METAHOTPOMHI (DOPMUPYIOT TJIy-
OOKYI0 BETBb Ha (DUJIOTEHETUYECKOM JepeBe pmoA u o06pasyioT KoM-
TMaKTHBIZ 000CO0JIeHHBIN KJIacTep.

Ona msyyeHUs «HEKYJbTUBUPYEMBIX» METAaHOTPO(OB, Ha3BaH-
upix Hamu UNSC (uncultured native soil cluster), 6bL1a cosgama
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mpafiMepHasi CHUCTeMa, II03BOJSIOIAad aMIIu(GUIINPOBATL KOHCepBa-
THUBHBIE CHeUMUUHBIE AJS HUX (hparMeHThI I'eHOB pmoA B xome end-
point IIITP u xonnuecrBeHHO# IIIIP B peanbHOM BpeMeHH.

C momortbio paspaboramHoii cucteMmbl mparimepoB UNSC mera-
HOTPOMBI JeTeKTUPOBAHBLI HE TOJBKO B CBEXKEOTOOPAHHBIX OOpasIiiax
IEePHOBO-IIOA30JIMCTOM IIOUBHI Jieca, HO U B 00pasiiax, 6oJiee BOCbMU
Jer xpaHuBmuxca npu +4 ‘C M ecTeCTBEHHON BJIAYKHOCTH, B 3aMO-
poskensoMm (mpu —18 °C) u Bo3AyILIHO-CyXOoM cocTossHuMN. KoamuecTBo
Komuii reHa pmoA rpynnel UNSC, ompeneseHHOe B CBEKUX 00pas-
max moussl MeTomoM IIIIP B peanbHOM BpemeHu, 06110 1.2x10Ha 1 1
B.C. IIOYBEI, 4TO cocTaBiaeT 0.3% oT 00Iero Koauuecrsa 0aKTepuii.
B uHKYOAIIMOHHBIX 9KCIIEPUMEHTAX YCTAHOBJIEHO, UTO OJHOKPATHOE
BHECEHUeE JIPOKIKEBOTO SKCTPAKTa, MEeNTOHAa, TJIIOKO3HI (5 MI'/T) IIpu-
BOAUT K CHUIKEHUIO KosimuecTBa Komnuii rena pmoA UNSC B 5-30 pas,
B TO BpeMs KaK IIpu NoOaBJIEHUU allerara, OyTupaTa U MeTaHOJa JO-
CTOBEPHBIX Pas3inunii He BBISIBJICHO.

HccnenoBanue BBITIOJHEHO NpU (puHAHCOBOI noanep:;kke PODPU B pam-
kax HayuHOoro npoekrta Ne 13-04-00603_a.
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K U3YYEHWUIO MOP®ONOIUU PUCYHKA HAOKPbINUA
Y XYKOB-MOTUJ1bLLUIKUKOB POOA NICROPHORUS
(SILPHIDAE, COLEOPTERA) C NMOMOLLbIO NMPOrPAMMbI QGIS

O.A. ToncTtory3oBa, C.H. J1a63uHa
MeTpo3aBoAcCkuin rocyaapCTBEHHbIV YHUBEpCUTeT, I. [leTpo3aBoack

3a mocjenHWe TObl HAKOILJIEHBI OOITUPHBIE JUTEPATyPHBIE TAH-
HBIE II0 M3YYEHUIO (DeHETHUUECKON CTPYKTYPHI IIOMYJISIINHA KEeCTKO-
KPBLIBIX HACEKOMBIX [1, 4, 5]. BoJBIIIMHCTBO aBTOPOB BBIJEISAIOT MOD-
GBI y HACEKOMBIX Ha OCHOBE BU3YaJIbHOTO aHAJIM3a XapaKTepa U I[BeT-
HOCTH PUCYHKA IIepeIHeCINHKN, HaJKPbLILeB.

IMens mamHOI PabOTHI — M3yUYeHNEe MOP(OJIOTUUECKON N3MEHUUBO-
CTU PUCYHKAa MOTHUJIbINUKA-uUccaenoBarens (Nicrophorus investigator)
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¢ momoIlbio mporpamMmmMbl Quantum GIS 2.2.0-Valmiera (www2.qgis.
org/ru/site/). Coop marepmasia npoBoguicsa jgerom 2014 r. B mapxo-
BBIX 30HaX T. IlerposaBoiacka (61°42' N, 34°22' E). Bcero cob6paHo u
mpomepeno 240 ocobeii.

ITotimaHHBIX KYKOB (poTorpaduponasu Ha (GoHE MUJIINMETPOBOM
oymaru. ;KyKoB He yMepPTBJIAIN, AeJaJlu MEeTKN HA HAOKPBLIbSIX IJIs
WCKJIIOUEHHNS BTOPUYHON HOMMKU ocobeii m ormycKaau. CHUMKHU C
PUCYHKaMU HaJKPBLILEB BHeAPSAaU B cpeny Quantum GIS mo ycios-
HBIM KoopaumHaTtaM. Ilyrem pekTuduranum ¢Gororpaduu «IOATOHS-
JIUCh» K €IUHOMY KOHTYDPY HamgkpbLiuii. Meton pekTuduranuu (reo-
METPUYECKON KOPPEKIUM) II03BOJIAET WCIPABIATH IIPOCTPAHCTBEH-
Hble MCKa’KeHWs Ha CHUMKax. Vmes meroma COCTOUT B TOM, YTOOBI
KCIIOJIb30BAaTh MH(MOPMAIIUIO O PACIIOJOKEHUN IINKCceJell 00pasIioBo-
ro m300pasKeHus AJs U3MEeHEHUs MOSUIUU HUKcejell IPYTUX CHUM-
KoB [2]. [anpHelimas o6paboTKa MaTepuaja MIPOBOAUIACH IO IIpa-
BOMY HaIKpBLIBIO. 1A KayKAoN oco0u ObLIM BPYUHYIO HAPUCOBAHBI
YYaCTKM TEMHOIO I[BeTa, paccumTaHa uX Iomanb u goas (%) or
o0Ieli ILIOIMIaA HAAKPBLIbA. AHAlN3 pacipeleeHns IIOJYUYeHHBIX
3HaueHuil nposomuau B cpeme Microsoft Excel.

BrisiBIeHa IIpaKTHUUECKW HeNpephIBHAA W3MEHUUBOCTH WCCJIe-
IyeMoro mpusHaka (CM. PHUCYHOK). BbImeneHO aBe MOP(BI — THUIINU-
HasA m penkas. IlepBada mMeeT XapaKTepPHBIA UEPHBIA PUCYHOK, IO-
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mcTorpamma pacnpegeneHus onM TeMHbIX y4acTKoB Haakpblnuin y Nicropho-
rus investigator.
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Jisi TeMHBIX yYaCTKOB YacTO BcTpedaemoii Bapuaruu — 51-62% (ua-
crora Bcrpeuaemoctu — 90% ). MmeroTcsa KpaiiHue Bapualuy TUINY-
HO¥ MOpPQHBI, TAe UYEePHBIN I[BET JuO0 CUJIBHO pexyrupoBan — 47-50%
(uacrora BeTpeuaemoctu — 5% ), amb0, HAOOOPOT, 3aHUMAET OOJIb-
IIIYI0 YacCTh IIOBEPXHOCTH HaAKpbLInii — 63-66% (uacrora BCcTpedae-
moctu — 4%).

Penkas mopda xapakTepusyercs OUueHb HU3KOI IOJIell TeMHBIX
yuacTKOB (42%) u TOYTM IIOJHBIM OTCYTCTBHEM JBYX IIePEMBbIUEK
(cMm. pucyHok). BeTpeuaemocTh ocobeil ¢ TAKMM PUCYHKOM eIUHIY-
Ha. Comenuduueckue PUCYHKU 3aUaCTYI0 MMEIOT MYTAI[MOHHYIO IIPU-
PoAy W MOTYT SIBJSTHCA OTBETOM Ha AeHCTBUE aHTPOIOTEHHBIX (PaK-
TopoB [3].

ABTOpBI BBIpaKaOT 6JIar0JapHOCTD 34 IIOMOIIL B cOOpe MaTeprasa BhI-
IIyCKHUKY BKOJIOr0o-0moorudeckoro daxyasrera H. Boscyny.
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®AYHA OUTOMAPA3UTUYECKUX HEMATOL
B NECHBbIX 3KOCUCTEMAX
HA TEPPUTOPUWN EBPOMEWUCKOM YACTU POCCUU

P.B. XycanHoB
LleHTp napasuTtonorum NHCTUTyTa NpobnemM aKonorum 1 3BooLum
um. A.H. CesepuoBa PAH, r. Mockea

ITouBenHBIE HEMATOBI II0 00bEMY OGMOMACCHI 3aHUMAIOT BEYIIlEEe
MECTO CpeAu APYTMX KOMIIOHEHTOB IIOUYBEHHON MUKpPOOMOTHI. OHU
Y4acTBYIOT B IIUIIEBBIX 3BEHbAX U ABJIAIOTCA NeCTPYKTOPaMU PacTH-
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TeJbHBIX OCTATKOB. JIeCHbIe 9KOCHUCTEMBI — JOCTATOUYHO KoMbopTHAas
cpena obuTaHus OJis pu3ochepHBIX (PUTOMAPASUTHUECKUX HEMAaTO[I.
9To CcBA3aHO He TOJHKO C HAJIWUUYMEM CTa0MJIBLHOTO MCTOUHHWKA ITHTA-
HUS, HO U C OCOOEHHOCTHIO JIECHBIX IIOYB, KOTOPBIe 00JaJaf0T ITOBbI-
IMIeHHO BJIATOEMKOCThIO. IloaTOMY B JIeCHBIX IleHO3aX (hayHa HeMa-
Tox 0o0JiamaeT OOJILIIEH YCTOMUYMBOCTBIO U HEM3MEHHBIM BUIOBBIM CO-
craBoM. TeM He MeHee, BJIUAHUE TUIIA IIOYBBI Ha (hayHy GuTOomapa-
BUTHUUYECKUX HEMATOJ B JIECHBIX JKOCHCTEMAaX M3YyYeHO HEeIOCTaTOU-
HO IIOJIHO.

ITouBenHbIe TTPOOBI oTOMpanuch B mepuon ¢ 2011 mo 2014 r. Ha
TEPPUTOPUU €BPOIleicKol yacTu Poccuu m3 pudochepbl Pa3IUuUHBIX
IPEeBEeCHBIX, KYCTAPHUKOBLIX 1 TPABAHUCTBIX pacTeHuii. COOPHI mpo-
BOAMJINCH B HUBUWHHBIX M PABHUHHBIX Jiecax Ha Teppuropuu TBep-
ckoit, MockoBckoii, Kany:xckoit, TyabcKoil obaacreit u Peciyoauku
MopmoBus, a Tak:Ke B IPEeATOPHBIX Jecax Axbirenm u KpacHomapcko-
ro Kpad. [Ipu o6caemoBaHUAX YUMTHIBAJINM BO3PACT M COCTaB IeHO3a,
MUKPO- 1 MaKpopeabed MecTHOCcTH. ['TyOMHa oTbOpa cocraBiasama 15-
25 cm. HemaTon 13 IMOUYBBI BBIJEJSAIN BOPOHOUHBLIM citocobom Bepma-
Ha (Bpems skcmosuiiuu 48-70 u) uam oTMBIBaHUEM Ha CUTaX U (PUK-
cupoBanu 4% -HbIM pacTBopoM TAD.

PesynabraThl mokasaau OGOJBIIYyI0 AUPPEepeHITnannuio BUIOBOTO
pasHoo0pas3usa HeMAaTOo A B 3aBUCUMOCTH OT TUIIA JaHAIIadTa, TAe Ipo-
uspacraet Jjec. OCHOBHYIO Maccy HeMaToJ BO BceX IIpobaxXx COCTaB-
aaau upexcrasuTenan orpsama Tylenchida. Ha cepbIX JeCHBIX MOUY-
BaxX IEeHTPaJbHO-eBPOIEeNCcKOol yacTu Poccuu TUNMUUYHBIMU HEMAaTOa-
mMu ObLIM TpefcraBuTenu ceMm. Belonolaimidae (Tylenchorhynhus),
Hoplolaimidae (Helicotylenchus, Rotylenchus), Pratylenchidae (Pra-
tylenchus) u Criconematidae (Macrophostonia, Mezocriconema u
Ip.). HaubosbIitasa 4YmcaeHHOCTH OTMedeHa s THIOTHIeHXO0B (90
oco0eii/100 cm?® mouBsl), poruaerxos (85) u nparuiaerxos (50). Yuc-
JIEHHOCTDH KOJbUYaAThIX HeMaTo] (KPUKOHEMBI, MapaTujaeHXxn) Kojeba-
gack or 20 mo 44 oco6eii/100 cm® mousel. Hemarogsl u3 cem. Lon-
gidoridae (Longidorus, Xiphinema) u Heteroderidae (Heterodera,
Meloidodera) ipuypoueHbI K Geperam JI€CHBIX PeK, PYUYbeB U 03ep.
Hemartoger us cem. Trichodoridae (Paratrichodorus, Trichodorus)
BCTPEYAJINCh HCKJIOUUTEJLHO B JiecaxX, IIPOU3PACTAIOIINX Ha CyIIec-
YaHBIX ITOYBaX. UMCJIEHHOCTH JOHTHUAOPUI Kojebamach oT 6 mo 105
oco0eii/100 cm® mouBsl, a Tpuxomopus — or 2 o 50. Hammenblimee
KOJIMUECTBO II0 UMCJIEHHOCTHM W POJOBOMY pasHooOpasmio OBLIO Xa-
PaKTEepHO [JIA IIOYB TAMKEJOr0 I'PAHYJIOMETPUUYECKOTO COCTaBa, IOJ-
BEPraioInXcA MEePUOINUYEeCKOMY 3aTOIIJICHUIO.

B smecHbIX 9KOCcucTeMax ioro-samnaga Poccuu (peruonsl Ilpuuep-
HOMODBbSA) HAOJIIOJAJICS CXOKHUU (hayHUCTUYECKUII COCTAB HEMATO/I.
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CambIM OOJBIINM BUAOBBIM pasHooOpasmeM 00JIafajili MEeCcTa C IOBBI-
IIeHHO! YBJIAKHEHHOCTHIO (ropHasa 30HAa). Ha OyphIX JIECHBIX ITOUBaAX
YHCJIEHHOCTh KOJbUYATHIX HeMaTOoJ BhIIIe, ueM Ha cepbixX (o 170 oco-
6eii/100 cm?® moussr). B mpearopunix gecax KpacHomapckoro xpas Ha
MMOYBAaX JIETKOTO TPaHyJIOMETPUUECKOT0 COCTaBa B MOUYBEHHBIX ITPOOax
OTMEUeHbl BCe I'PYHILI (DUTOHNAPABUTUYECKUX HEMATON M3 TPeX OT-
pAanos. YucaesHocTs JoHTHIOpU gocturaga g0 140 ocobeii/100 cm®
IIOYBBI, 8 KOJIUYECTBO IIUCT reTepoaep — a0 64.

TakKe Ha BUIOBOE PasHOOOpasuve W YUCJIEHHOCTH (PUTOIIapas3u-
TUYECKUX HeMAaToJ OKa3bIBaj BJIMWIHNE TUIl HAIOYBEHHOTO MOKPOBA.
IIpm XuBoM HaOYBEHHOM IIOKpOBe (TpaBa) pOMOBOE pasHooOpasue
OBLIO BHIIIIE, YeM IIPU MEPTBOM (JIMCTOBOM onaja, Mox). sKuBo# HAIOY-
BEHHBIN ITOKPOB — MOMOJHUTENbHBIN UCTOUHUK MUTAHUS I hUTOIA-
PasuToOB, B TO BpeMsA KaK MEPTBBIN CIAYKUT CPenoii OOUTaHUSA UCKJIIO-
YUTEeJbHO IJis 0aKTepro-, MUKO(AroB M campoOMOTHYECKUX BUIOB.
Tak Kak OOJIBITMHCTBO BLIABJICHHBIX HAMHU (PUTOTAPASUTUUECKUX He-
MaToJ ABJAIOTCA moJmdarami, TO uX pasHooOpasue cjaado 3aBICETIO
OT BHJOBOI'0 COCTaBa pacTeHuii-xo3seB. Tem He MeHee, B IOUYBEHHBIX
mpobax U3 eJ0BBIX M COCHOBBIX JIECOB JIOHTHUIOPUIBI U T'e€TePOAEePUIbI
OTMeUaJIiCh KpaiiHe pPeaKo.

Takum o0pasoM, IOJyUYeHHbIE MaHHBIE ITOKAa3aJii, UTO UNCJIEH-
HOCTBH U POJIOBOE pasdHoobOpasue (pUTomapasuTUIeCKUX HeMaTo ] B Jiec-
HBIX OMOTOIIaX 3aBHUCUT OT cIenu(puKu pejbeda, MEXaHUUECKOTO CO-
cTaBa IIOYBBLI, CTEIeHW OOJIECeHUS U THUIA HAIOYBEHHOTO ITIOKPOBA.
BiakHOCTH ¥ rpaHyJIOMETPUUECKUI COCTAB IIOUYBEHHOTO sIpyca SBJIS-
JINCh NOMUHUPYIOIIUMHU (haKToOpaMu Ipu (OPMUPOBAHUU CTPYKTYPHI
payHUCTUUECKOTO KOMIIJIEKCa HEMAaTOI.

MOJEJINPOBAHUE CE30HHOW AMHAMMKU
OOXOEBOIoO YEPBA APORRECTODEA CALIGINOSA

M.N. Wawkos" 2, B.P. CtpuraHoea3, A.C. Komapos?, 1.B. ®ponos'’
"MIHCTUTYT pM3MKO-XUMUYECKUX U Bronornyeckux npobnem noysoBeneHus,
r. MywwuHo
2 MNyLUMHCKNIA rOCYAapCTBEHHbIN €CTECTBEHHO-HAYYHbIA UHCTUTYT, T. MyLWMHO
3 MHcTuTyT npobnem akonoruu u asontoummn nM. A.H. CesepuoBa, . Mocksa

MuorosieTHAA U ce30HHAS UHAMUKA MTOMYJIAIUN JOMKIEBBIX Uep-
Bell 0 HACTOSAINEero BpeMeHUW M3ydyeHa HemOoCTaTOUYHO moJHo [1, 2, 4,
5]. IIpu sToM MHOTrMe MOMYJIAIIMOHHBIE IPOIECCHI M JAHHOMN I'PYII-
IIBI OPTaHU3MOB II0 IIOJIEBBIM AAHHBIM WU B JIaOOPATOPHBIX YCJIOBU-
SIX OIEHUTDH 3aTPYAHUTENHHO. B TO Ke BpemMsa momo6HbIe CBeIeHUs He-
00XO0IMMBI AJIS OIeHKU BKJIaJa 9TOM IPYIIILI OPTaHU3MOB B KPYTOBO-
POT OPraHUYECKOTO BeIecTBa ITOYBHI.
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Hnst usyyeHUs IOMYJAAIMOHHON NUHAMUKN MaCCOBOT'O BHYTDHU-
IIOYBEHHOTO uepBsa Aporrectodea caliginosa MCIOJIb30BAaHBI JaHHBIE
cOOPOB, TPOBENEHHBIX B CTAPOBO3PACTHBHIX IIUPOKOJUCTBEHHBIX JI€-
cax Kamy:KcKoii 001aCT B TeUeHUe IITeCTH II0JIEBBIX Ce30HOB. Buliu
IIPOaHAIU3UPOBAHEI CBeIEHUA 110 MHAWBUAYAJIbLHON 6roMacce U OHTO-
TeHeTHUYeCKUM cocTOAHUAM 2296 5K3. uepBeii.

Hnsa aHanu3a Ce30HHOM M MEXKCE30HHOW AUHAMHKU MCIIOJIb30Ba-
JIX TUIBI BO3PACTHBIX CIEKTPOB MOIYJISAIUN: IOBEHUJIbHBIN (JIEeBOCTO-
POHHUI), MOJHOUJEHHBIA W II0JOBO3PEJbIH (IpPaBOCTOPOHHUIT). ITHU
TUTIBI CIIEKTPOB MOAPOOHO OMMCAHBI B MpedbIAyIIUX padorax [2, 3] u
BBIJIeJIEHBI HAa OCHOBE PAacIpefieJIeHUs UepBel II0 KJaccaM, XapaKTe-
PUBYIOIIUM OHTOTEHETUYECKOE COCTOSAHUE ocobeii m ux 6uomaccy (ue-
ThIPpEe PasMepHBIX KJacca I0OBeHUJIbHBLIX YepBeil, [Ba — CO3PEBAIOIIIUX
U TPU — IOJIOBO3PEJIBIX).

AHanmus TOJIEBBIX MaHHBIX ITO3BOJIMJ BBIABUTH CJIEIVIOIINE CXe-
MBI IUHAMUKU Tonyadanuit Aporrectodea caliginosa: 1) yBenuuenue
O0moMachl B Hadaje JieTa CO CHUJKEHUWEeM K OCeHH IIPU COXPAaHEHUN
MMOJTHOYWJIEHHOTO cieKTpa («6a3oBas cxemMa» OIUHAMUKM) WJIU C IIepe-
XOIOM OT IIOJIHOYJIEHHOTO CIIEKTpPa K II0JIOBO3PEeJOMY; 2) HesHauu-
TeJbHOE CHUKEHVE B TeUueHUe Ce30Ha C M3MeHEeHHeM THIIa CIIeKTpa
OT IOBEHUJIBHOTO — BECHON K IIOJTHOUJEHHOMY — JIETOM M BO3BpPATY
K IOBEHUJIHLHOMY — OCEHbIO; 3) CHMIKeHUe O0moMacchl K Haualy JeTra
U BOCCTAHOBJIEHVE OCEHBIO (CHEKTP IIPU STOM, KaK IIPABUJIO, IOJIHO-
uyeHHbIN). IIpu Bcex BapuaHTax MpeAIoJaraercs, 4YTO B TeUeHUe IIe-
PEe3sMMOBKM UacTh UepBeil THOHeT.

Ha ocHoBe moJsieBBIX AaHHBIX paspaboTaHa MaTpUUYHAS MOJENb
IUHAMUKU MOMYJIAINUNA, OCHOBAHHAA Ha BEPOATHOCTAX IIEPEXO0Ja OCO-
0eli M3 ONHOTO KJAcca OHTOTEHETUYECKOI'O COCTOAHUS B APYrod m
MIOJIMBAPUAHTHOCTH OHTOreHe3a MOXKJAeBbIX uepBeii. Ce30H OBLI pas-
IeJeH Ha CeMb IIePHUOJ0B, PA3IMYAOIINXCS XapaKTepoM AaKTUBHO-
CTU IOKIEBBIX uepBell (paHHAS U MO3AHSAS BecHa, IepBas U BTopas
YacThb JIeTa, PaHHASA U IMO3JHIA OCEHb, IIepe3uMoBKa). Kakablil mepu-
OJI COOTBETCTBYET OJHOMY IIIary MOJEJUPOBAHUA, B TeUEeHUE KOTOPO-
TO JOXKJIEBOM YePBbh MOJKET IIEPEUTU B CJIEAVIONIYIO CTAAUI0, OCTATh-
cA B TOH 'Ke Mau MOTHOHYTH. [[JIA IIOJIOBO3PEJIBIX UePBEH TaK)Ke BO3-
MOXKEH IIePex0]] B PeIPOAYKTHUBHO HEaKTUBHOE COCTOsSHUEe (BO3BPAT B
MPEeIbIAYINYIO0 CTAANI0), ¥ YKa3bIBAETCS UMCJIO0 KOKOHOB, OTKJIAAbIBa-
eMBIX 3a KayKABIN mepumof. s KasKmoil M3 ONMMCAHHBIX BBIIIE CXeM
CEe30HHOU MUHAMUKU ONpeIeeHbl Ha0OPhl MATPUIL CO CIIEIU(MUUECKH-
MU Koa(duiimeHtamu (BepoATHOCTAMHU IepexonoB). Erre oxawe Ha-
0I0maeMbIl B IPUPOJie BAPUAHT CE30HHON AWHAMUKU, IIPU KOTOPOM
0uomacca MOHOTOHHO CHHJKAJIaCh B TeUEHUE Ce30Ha, IJIA MOIEJIUPO-
BaHMUA He paccMaTpPUBAJICS, TAK KaK IIPU IIOBTOPEHUU HOJOOHOUN oU-
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HaAMHUKU B IIOCJIEYIOIIME CE30HbBI IIOIYJISIlNs Hen30e:KHO BBIMpPET, a
CMeHa CXeMbl JUHAMUKHU OT Ce30Ha K Ce30HY B MOJIEJIU IIOKa He IIpe-
yCMOTpEeHA.

Mopgens mO3BOJAET OIEHUTH CMEDPTHOCTH TOKIEBBIX 4YepBell B
KaKIOM CTaAuM B IIPOIlECCEe PA3BUTUA IIOMYJAINNUN B TeUEHUE Ce30-
Ha, a TaKKe BO BpeMs MepPe3uMOBKHU (0COOEHHO B 9KCTPEeMAaJIbHbIE 3U-
MbI) ¥ CKOPOCTHU Iepexoja M3 OJHOT'O OHTOT€HEeTHUUECKOT'0 COCTOSHUS
B IPYyroe, a TaKJKe TeMIIbl BOCCTAHOBJIEHUA IOMYIAINI moce Heba-
TOIPUATHBIX BO3AEHCTBUI.

Pa6ora BhInosiHeHa nIpu QuHaHCOBOUM moagep:kKe PDPDU (rpanTt Ne 12-
04-01734-a).
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MUKPOBHbIX CTATYC MOYB,
®OPMUPYIOLLUXCA B TrPAOUEHTE BNAXHOCTW COCHOBBLIX JIECOB
HA EBPOINEMCKOM CEBEPO-BOCTOKE POCCUM

H.H. Wepruna® 2, A.4. ®unatos’? K0.A. BuHorpagosa', E.M. JlanteBa’
"MHcTuTyT 6uonornm Komu HLL YpO PAH, r. CbikTbiBKap
2WIHCTUTYT ecTeCTBEeHHbIX Hayk CbIKTbIBKAPCKOro rocyAapCTBEHHOIO yHUBEpCUTETa
M. Mutnpmma CopokuHa, r. CbiKTbIBKAp

CocHOBBIE Jleca IPUYPOUEHBI K OeTHBIM, MaJIOTYMYCHBIM II0YBaAM
JIETKOTO TI'PDaHYyJIOMETPHUECKOT0 COCTaBa, XapaKTepU3YIOIUMCA pes-
KUM IedUIIUTOM Bjaru B JeTHuM nmepuon [1]. B saBucumocTu ot pe-
abeda MECTHOCTH, YCJIOBUH YBIAKHEHNUA U XapaKTepa HAIIOYBEHHOT'O
IIOKPOBA II0J, II0JIOTOM COCHOBBIX JIECOB (DOPMUPYIOTCSA Pa3JINYHbIE TH-
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MBI ¥ IIOATHUIIBI IOYB, KOTOPHIE CYIIECTBEHHO OTJIMYAIOTCS II0 YCJIOBH-
AM (QYHKIIMOHUPOBAHUSA MOYBEHHONU MUKPOOUOTHI. Y UUTHIBAsI CBOEO-
Opasue YKOJIOTUUECKUX YCJOBUI B COCHOBBIX JiecaX, (POPMUPYIOITUX-
cA B TPAfiVeHTe BJIAKHOCTH, HAMU PACCMOTPEHBI 0COOEHHOCTU (HODP-
MUPOBAHUA U (QYHKIIMOHUPOBAHUA B HUX ITOUYBEHHBIX MUKPOOHBIX
coobirtecTB. C 9TOI 1ebI0 OBLIN IIPOBENEeHEI MCCIeJOBAHNSA B Pa3Iny-
HBIX COOOII[eCTBAX COCHOBBIX JIECOB, O0PAa3yIOIUX €CTEeCTBEHHBIN DAL
10 HapacTaHWIO I'PYHTOBOTO YBJIAKHEHUS IIOYB: 3€JIEHOMOIIIHO-0€eJI10-
mortrHoM (C 6en), YepHUYHO-3e1eHOMOIITHOM (C 3e) 1 YepHUYHO-0a-
ryabHuKoBO-charaoBom (C cg). Ha yuactrax C 6en u C 3es pa3Bu-
THI TIOA30JIBI WJIIOBUANBHO-Keje3ucTbie, C ch — TOpDAHO-TIOA30-
JIBI UJLTIOBUAJNBHO-I'YMYCOBbIe. Bce BhbIJe/leHHBbIe KJII0UeBbI€ y4acT-
KU DPACIIOJIOJKEHbI Ha OOpPOBOII Teppace JOJHUHBI CPEeAHero TeuyeHUs
p. Ileuopa (Pecny6iuxka Komu, ITeuopckuit paiion, ceBepHas Taiira).
YucIeHHOCTh ¥ COOTHOIIEHME 9KOJIOTO-TPOPUUECKUX T'PYII MUKPO-
opranu3moB (9TI'M) olleHMBaIM METOAOM IIOCEBA IIOUBEHHBIX CY-
CIIeH3WI Ha ceJeKTHBHBIe cpenbl [3], cocTaB MuUKpPOOHOI Gmomac-
cel (MB) — meTomoM JIFOMUHECIIEHTHOU MHUKPoOcKonuu [4], GyHKIU-
OHAJBHYI0 aKTUBHOCTL (PA) MUKDPOOPTaHU3MOB — METOIOM MYJIb-
THCyOCTpaTHOrO TecTupoBaunus [2].

Kak mokasasu mpoBeJeHHBIE WCCIENOBAHUS, OCHOBHYIO DOJIb B
cTpyKType MB B pacCMOTpeHHBIX IIOUBax UrpaeT MHUIeJUU MUKDPO-
cKommyecKuxX rpmb6oB. Ha ero mosio B OpraHOTeHHBIX TOPM30HTAX
npuxoautrca 84-89% , B muHepaabubix — 90-98% ot obmreir MB.
Makcumainbuble 3HaueHusa MDB ormeuennl B mouBe yuacTtka C c@,
MuHUMaJbHBIe — C 3eq (CM. PUCYHOK). B opraHoreHHOM TOpH30HTE
mouBbl C 3es BBIIIe BKJIaA OaxkTepuii um cmop rpuboB B MB 3a cuer
peskoro (B 4-6.5 pas) cHm:keHUs B HeM, MO cpaBHeHuio ¢ Coes u
C c¢, buomacchl TPUOHOTO MUIIEJIUA.
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CymmapHasi MykpobHasi 6uomacca (A; MKr/r NoYBbl) U COOTHOLLEHUE €€ KOMMO-
HeHTOB (B; %) B opraHoreHHbix (O) n noasonuctbix (E n Eg) ropusoHTax noyYs COCHO-
BbIX NlecoB. O603HaYeHNs COOBLLECTB — B TEKCTE.
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Coornomiernue 9TI'M u npoduabHOe pacipenelieHre YNCIEHHO-
CTU aMMOHU(PUKATOPOB, MUKPOOPraHM3MOB, YCBAaWBAaIOIIUX MUHE-
panbHbIe (GOPMBI a30Ta, MEeAOTPOPOB U OJUTOHUTPOPUIOB HE COOT-
HOCHUTCA C JAaHHBIMU IIPSIMOTO IIOJACYETa YMCJIa KJIETOK OaKTepuii.
OmHaKo ATU ImapaMeTpPhl JOCTATOUYHO YETKO OTPAKAIOT YCJIOBUSA YB-
JIA)KHEHUS [I0YB, XapaKTep paclpeaesieHus B UX Ipoduje OpraHu-
YECKOro BeIecTBa M BO3MOJKHOCTb IIPOTEKAHUS MHUHEPAJIN3aI[HMOH-
HBIX IIpolleccoB. HecMOTps Ha pasiaudyusA B YHUCJIEHHOCTU MHUKPO-
OpTaHM3MOB, UX CYMMapHO# 6Gmomacce, 9KOJOTUUYECKUX YCIOBUAX
dopMUpOBaHUA MOUB, MUKPOOHBIE COO0OIIeCTBA MOUB yuacTKOB C Oen
u C c¢) oxasanuch OJUBKU IO BeJIUUYNHE YAEJTHLHOU MeTaboJInmUecKoi
paborer W (1195-1157). MukpoOHbIe COOOIIIECTBA TOYBBI YUaCTKa
C 3eq, IpU MEHBIINX BeJuYnHaAxXx cymMmapHoii MB orimuanuces 6ojee
BBICOKO¥ (hYyHKIIMOHAJAbHOM akTuBHOCTHIO (W = 1640). [Ina HuX oT-
MeUeHO CYIIeCTBEHHO 0oJjiee aKTHUBHOE IOTPeOJIeHNEe B KauecTBE WC-
TOYHUKOB 9HEPTrUU aMHUHOKHUCJIOT, UTO KOPPEJUPYeT ¢ BHICOKOM UuC-
JIEHHOCTBIO 37ech OaKTepuii, PACTyIUX Ha MSCO-IIEIITOHHOM arape.
B ycioBusX TOBBINIEHHON BJAKHOCTH B CTPYKTYpPe MUKPOOHBIX CO-
00IIIeCTB OPraHOTeHHBIX TOPU30HTOB aKTHUBU3UPYIOTCA KOMIIOHEHTHI,
y4acTBYIOI[ME B YTUJIN3AIIUN OJUT0OCAXapoB, COUPTOB M HU3KOMOJIE-
KYJSAPHBIX OPTaHUYECKUX KIUCJIOT, a B MUHEPAJbHBIX TOPU30HTAX —
aMUHOKUCJOT.
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Cexuusa 4.
OPTAHUYECKOE BEIHIECTBO JIECHBIX IIOYB

KOHLEHTPALMN ®EHONbHbLIX COEQUHEHWUA U NUTHUHA
B PACTUTENIbHOM ONAJAE U OPTAHOIMEHHbIX TOPU3OHTAX NOYB
CEBEPOTAEXHbIX EJIOBbIX NIECOB

H.A. AptemkuHa', M.A. OpnoBa?, H.B. JlykuHa?
" MIHCTUTYT npo6nem npomeiwneHHom akonorun Cesepa Konbckoro HLL PAH,
r. AnatuTbl
2leHTp no npobrnemam aKkonorumn 1 NnpoaykTnsHocTh necos PAH, r. Mocksa

Omnan ABIAETCA BaKHBIM CHEeITU(PUUECKUM KOMIOHEHTOM JIECHBIX
sKocucTeM. PasjioKeHre PACTUTEIbHOTO OIlaja — OJWH U3 OCHOBHBIX
IIPOIIECCOB, PEryJHUPYIOIINX KPYrOBOPOT yrjepoga U 3JIeMeHTOB ITH-
TaHusA W (OPMUPOBAHNE OPraHOTeHHOI'0 TOPM30HTA MOUYB 6GOpeasb-
HBIX JecoB. Ha pernoHaJbHOM YpOBHE BEAYIIYIO POJIb B 3TOM IIPO-
Iecce WrpaeT KJIMMAT, Ha JOKAJBHOM — OCHOBHOE 3HAUEHWE KMMEET
KadecTBO OIAla W MOJCTUJIKHU, a TAKKe MUKDPOKJINMATUIECKUE YCJIO-
Bus. IIpu mucciemoBaHny mapaMeTPOB KAauecTBa MOACTHJIKU, C TOUKHU
3peHus] UHTEHCUBHOCTHU IIPOIIECCOB €€ PAasJIOyKeHUs, OCHOBHOE BHU-
MaHUe yAeJseTcs COmep:KaHWi0 B Hell asora, coorHomeHuaMm C/N u
aurauf/N [2]. OgHako, GPaKIMOHHBINA COCTAB OPraHUYECKOTr0 Bellle-
CTBa PACTUTEJIHHOTO OIIaJla, B TOM UNCJIE CONePiKaHMe IOIU(PEHOJIOB,
SABJSETCS HEe MeHee Ba’KHBIM (DAKTOPOM, OIPEAEAIONINM TeMIIbI pas-
aoxxenud [3].

Iess maHHOTO MCCIEMOBAHUA — U3YUYEHUE 3aKOHOMEPHOCTEH M3-
MeHEeH!A KOHIEHTPAIMA BTOPUUYHLIX METAO0OJUTOB B IIOATOPU30HTAX
JecHoi moacTuaKku. O6BEKTaMU KCCJIEeIOBAHUA IOCHYKUIN €IbHUKA
KYCTapHUYKOBO-3€JIEHOMOIITHbIE, IIPOM3PACTAIOINNE B OKPECTHOCTAX
03. Ymb6o3sepo (Kombckuit m-oB; N 6729, E 34°32'). Buyrpubuoreo-
IIEHOTUYECKOe BapbUPOBAaHMUE OIEHWBAJIY Ha OCHOBE COIOCTABJICHUS
ITaHHBIX B PA3JIMYHBIX dJeMeHTapHbIX Ouoreoapeanax (IBT'A) [1].

CpaBHeHUE KOHIEHTPAI[i BTOPUUYHBLIX METAa0OJMUTOB M JUTHUHA
B MHOI'OJIETHUX JINCTBSAX/XBOE pacTeHuil (IOTEHIIMAJILHOM OIlaje) U B



VI Bcepoccuiickas HayuHasi KOH(DEPEHLWS MO TIECHOMY MOYBOBEAEHUIO C MEXAYHAPOAHBIM yyacTuem

188 «®PyHAaMeHTanbHble U NPUKNaAHble BONPOCHI IECHOrO NOYBOBEAEHUS»
EnoBEIi MEepTRONOKPORHEIH ENORHI KyCTapHIMKOEO- 3BTA KycTapmrxoeo-
3BTA 3eNeHoM olHElR B A MOAPOCTA &N 3emeHoMommHE BT A
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KoHueHTpaumy eHomnbHbIX COEAMHEHWIA, NIUTHUHA U KOHAEHCUPOBAHHbIX TaH-
HWHOB B MHOTOMNETHMX NUCTbsIX/XBOE (MOTEHLMAaNbLHOM Onaje) pacTeHWI 1 OpraHoreH-
HOM rOpM30HTE NOYB B pa3NnyHbIX aneMeHTapHbIx 6uoreoapeanax (ObrA[1]). L, F, H —
NOATOPW30HTbLI MOACTUITKM.
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L, F, H-moaAropusoHTax IMOACTUJIKN B PA3JINUYHBIX 3JIEMEHTAPHBIX OMO-
reoapeajiax IIOKa3ajo, YTO COZEPKaHME CyMMBbI (DEHOJBHBIX COENUHE-
HUH, a TaK/Ke KOHIeHCUPOBAHHBIX TAHHUHOB 3HAUNTEIbHO CHUKAETCSA
B OPraHOTE€HHBIX ITOATOPU3OHTAX ITOJCTUJIKU II0 CPABHEHUIO C OHAI0M,
4TO 00'BbACHAETCS MHTEHCUBHBIMU IIPOIIECCAMU BHIMBIBAHUA U TECTPYK-
YU 3TUX BelecTB. IIpoucxoauT masbHellIee CHUMKeHUE KOHIIEHTpA-
uii (peHOJMbHBIX COEIUHEHUH U TAHHUHOB BHU3 IO ITPO(UIIIO ITOACTIMI-
KM ¢ MUHUMAJIbHBIMU 3HaueHUAMU B H-mogropmusomte. Ilo ypoBHIO
comep:kanua (PeHOJBHBIX COEIVHEHWN W TAHHWHOB B ONaZe MOXKHO
OPEeIJI0KUTL CJACAVIONINI PAL: eJOBbI MEepPTBOHOKPOBHBIN IBI'A >
€JIOBBIN KYCTAapHUUYKOBO-3ejeHOMOINHbI IBI'A > 9BI'A moapocrta
ey > KyCTapHUYKOBO-3ejeHOMOIIHbIN OBI'A (cM. puCyHOK).

ITo cpaBHeHUIO C OHaAOM JUTHWH HAKAaIJIUBAaeTCsA B OPraHo-
TeHHBIX IIOATOPUB30HTAX IOACTUJIKK C MaKCHUMyMOM COIEpP:KaHUA B
F-moaropusonTe, a B H-moAropmsonTe MpPOMCXOAUT CHUIKEHUE KOH-
MeHTPAIUY JUTHUHA.

Taxkum o6pasoM, BBIABJIEHLI Pa3HOHAIIPABJIEHHBIE TPEHILI MU3Me-
HEHUS KOHIEHTPAIIUY BTOPUYHBIX MeTAaOOJUTOB U JIUTHUHA B IIOATO-
PH30HTAaX MOACTHUJIKU II0 CPABHEHUIO C OIIAJ0M.
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Pabora moggepskana rpanTom IIporpaMmbl (hyHIZaMEHTAJIBHBIX HCCIENO0-
Banuii IIpesuguyma PAH «Buopasroobpasme MPUPOSHBIX CUCTEM» (IIOAIIPO-
rpamMma «OlleHKa B3aMMOCBs3ell OmopasHooOpasue — SKOCHUCTeMHbIe (PYHK-
1uu JiecoB») u rpanToM PP 13-04-01644a.
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BOOOPACTBOPUMbIE KOMIMOHEHTbI F'YMYCA
B MOYBAX EJIbHUKA YEPHU4HOTIO 5
M NPOU3BOAHbLIX MUCTBEHHO-XBOUHbIX HACAXOEHUN

H.H. BoHgapeHko, E.M. NanTeBa, E.B. LlampukoBa, O.C. Ky6uk, B.B. lNyHeros
WHctutyT 6ronormum Komun HLL YpO PAH, r. CbikTbiBKap

BogopactBopumbie opranuveckue coenunenus (BOC) aBasioT-
cA Ba)XHBIM KOMIIOHEHTOM IIOUBEHHOTO OPTaHWUYECKOTO BeIlecTBa
(IIOB). Onu ob6pasyloTca B pes3yJbTaTe MPOTEKAHUS OMOJIOTHUECKUX
U XUMHUUYECKUX IIPOIIECCOB, OIPEAeNAINnuX (hopMupoBanue u (GpyHK-
IIMOHUPOBaHNE IOYB KaK KOMIIOHEHTOB Ha3eMHBIX sKocucreM [2, 3,
6, 7]. B cBA3U ¢ 9TUM IpPU UCCIEJOBAHUYU IIOYB M IIPOIIECCOB IIOUBO-
00pas3oBaHMUs 3HAUMMOE BHUMAaHUE YIEJIIETCA OIeHKE COIAEPIKaHUsSI B
mouBax yriepoga BOC [4] m ux OTHeIbHBIX KOMIOHEHTOB — HUBKO-
MOJIEKYJIAPHBIX OPTaHUYEeCKUX KUCJOT, CIIUPTOB 1 yryieBonos [9, 10].

Iesns manHOT pPadboThl — M3yUYeHHE KAUYECTBEHHOTO W KOJIMYe-
CTBEHHOT'O COCTABOB HH3KOMOJIEKYJISPHBIX OPraHUUYECKUX BeIecTB,
00pasyiomuxcsa B IIOJ30JIMCTHIX CYTJIMHUCTBIX II0YBAX B IIPOIlECCE
€CTECTBEHHOT'0 JIECOBOCCTAHOBJIEHUS IIOCJIE CILJIOIITHOJIECOCEUHBIX PY-
OOK €JIOBBIX JIECOB.

O0beKTaMu HCCIEIOBAHUS IIOCHAYKUJIM IIOYBLI HEHAPYIIEHHO-
ro pyokamm esbHuKa uepHmuHoro (IIII1) m pasHOBOBpACTHBIX HAa-
caKIeHUl, c)OPMUPOBABIINXCS HA YUACTKAX CILJIOIIHOJIECOCEUHBIX
pPyOOK, BBINOJHEHHbIX B 3uMHuit mepmog 2001,/2002 rr. (III12) u
1969/1970 rr. (IT113) (Pecuybnuka Komu, Yerh-KymoMcKkuil paiiomn).
XapaxkTepucTuKa MOYB U PACTUTEJHLHOTO IMOKPOBA KJIIOUYEBBIX yUaCT-
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KOB mpuBezieHa B pabore [5]. OmpenesieHre HUBKOMOJIEKYISAPHBIX OP-
raHUYECKUX COeIUHEHWH B BOAHBIX BBITAMKKAX M3 IIOYB BBHIIOJHEHO
METOJOM XpOMaTo-Macc-ciieKTpoMmerpun Ha crekrpoMerpe «TRACE
DSQ» («Thermo Electron») [8-11].

B pesynbraTre mpoBeneHHBIX WCCJIELOBAHWI YCTAHOBJIEHO, UTO
BOCCTAHOBJIEHUE APEBOCTOSI Ha BBIPYOKAX CPEIHETAEKHBIX €JIOBBIX
JIECOB NMPUBOAUT K CHUIKEHHIO 3allaCOB OPTaHUYECKOI'0 BeIecTBa B
OpPraHOTeHHBIX TOPU30HTAX II0YB, M3MEHEHUIO X KHUCJIOTHO-OCHOBHO-
IO COCTOSAHUSA U YMEHBIIIEHUIO, 10 CPABHEHUIO C TIOYBAMU KOPEHHBIX
€JIOBBIX JIECOB, IPOAYIIUPOBAHUA BOJOPACTBOPUMBIX HUBKOMOJIEKY-
JIAPHBIX OPTAaHWYECKUX COeNUHEHUil. B paccMOTpeHHOM pPALYy IIOUYB
(ITI11 — IITI2 — III13) MakcuMaJIbHBIM KOJUYECTBOM HIEHTUMUIU-
poBauubIXx BOC xapakTepusyeTrcs mouBa HeHaPYIIEHHOTO eJIOBOTO Jie-
ca — 738 Mr/Kr mousbl. B mouBax JUCTBEHHO-XBOMHBLIX HACAMKICHUII,
copmupoBaBIInxcsa Ha yuactkax IIT12 u IITI3, maccoBas moasa BOC
cocraBuna 294 u 441 Mr/Kr mOYBBI COOTBETCTBEHHO. ITO 00yCJIOBIIE-
HO CHM)KEHWEM B IIOYBAX BBIPYOOK COJEPI;KAHUA BCeX I'PYIII BOJOpac-
TBOPUMBIX HUBKOMOJEKYIAPHBIX KoMmoHeHTOB IIOB (puc. 1A).

B ucciemoBaHHBIX MOABO0JUCTBIX IIOUBAX B CTPYKTYpPE HU3KOMO-
nekyaapHbix BOC OCHOBHYIO POJIb UI'PAlOT yrieBoAbl. Ha ux moJiio
npuxoautca ot 49 (I1I11) mo 63-66% (III12 u IITI3) oT cymMMapHOTO
COIep)KaHUs BCeX UAEHTUMUIIMPOBAHHBIX KOMIIOHEHTOB (puc. 1B).
BospacTanme B mouBax BHIPYOOK OTHOCHUTEJIBHOTO COIEPIKAHUA caXa-
POB MOKeT OBITh OOYCJIOBJIEHO M3MEHEHHEM PACTUTEJIbHOrO IIOKPO-
Ba B IIPOIECCE €CTECTBEHHOTO JIECOBOCCTAHOBJIEHUS IIOCJIE CILJIOIIHO-
JIECOCEUHBIX PYOOK M BKJIIOUEHHWEM B COCTAB PACTUTEJIbHOI'O OIaja
(3a cueT CMeHBI IIOPOJ]) 3HAUUTEJIHHOTO KOJIMUECTBA JINCTHEB Oepeshl
u ocuHsI [1].
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Onn-1 Onn-2 @nn-3 B OHMOK O Cnuprel B Caxapa
Puc. 1. AbcontoTHoe (A, Mr/kr NoYBbl) 1 oTHocuTenbHoe (B, %) copepikaHue Bo-
[0pacTBOPMMbIX HU3KOMOMEKYNAPHbIX opraHundeckux kucnot (HMOK), cnupToB u ca-
XapoB B No4Bax kopeHHoro enosoro neca (MM1) n NMCTBEHHO-XBOMHBLIX HACAXAEHWUN,
cchopmumpoBaBLLMXcs Ha Bbipybkax 2001/2002 rr. (MM2) n 1969/1970 rr. (MNM3).
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HecmoTps ma cHuiKeHHe abCOJIOTHOTO COAepsKaHus B IIOUBAX
BeIpy0OK (ITI12 u IITI3) cuupTOB 11 HU3KOMOJIEKYJIAPHBIX KapOOHOBBIX
KucyaoT (puc. 1A), BKIanm mocaengHux B cTpyKTypy BOC moctaTouno
01u30K K mouBe KoHTpoabHOro yuactka (IITI1) um xapakrepusyercsa
pesmunHaMu 18-23% . Jlosst coMPTOB B IOYBAaX BBIPYOOK CHUIKAETCS
OpakTUUYeCKM B JBa pasa M0 CPaBHEHUIO C IIOA30JIMCTOM IIOYUBOM
HEHapYIIIeHHOTo eJoBoro Jeca (puc. 1B).

Ha BrIpyOKax MeHseTcsa He TOJBKO 00Illee colepsKaHue Bogopac-
TBOPUMBIX KOMIIOHEHTOB, HO M COOTHOIIIeHNE UHANBUAYAJIbHBIX HU3-
KOMOJIEKYJISPHBIX COeIMHEHUI B COCTaBe BOAHBIX BBITSKEK. B cOBO-
KYIIHOCTH, C MCIIOJIb30BAHUEM METOAa XPOMAaTO-MaCC-CIIEKTPOMETPUN
OBLIO MAEHTUPUIIMPOBAHO 206 HU3KOMOJIEKYJISAPHBIX BOJOPACTBOPU-
MBIX OPTaHMYECKHX BeIeCTB, B TOM uwucje 12 KapOOHOBBIX KIC-
Jgot, 10 yryieBosoB U UeThIpe cOupTa. B cocraBe KapOOHOBBIX KIHC-
JIOT OCHOBHYIO POJIb UTPAIOT ajudaTUUecKue 3aMeIleHHbIe KUCJIOThI
(puc. 2). x ob1iiee KOIMUeCTBO, PaBHO KaK U aaudaTUUYECKUX He-
3aMeIleHHBIX U apOMaTHUYeCKMX KapOOHOBBIX KUCJIOT, CHUMKAETCSA B
mouBax BBIPYOOK. OOIeil TeHAeHIMEN sSBJIAeTCS BO3pacTaHHE BCeX
BBIJIEJIEHHBIX TPYIIN KUCJOT II0 MepPe BOCCTAHOBJIEHUS PACTUTEIBHO-
ro mokpoBa (puc. 2). OcHOBHOII BKJaJ B 00II[ee KOJIHUUECTBO aIuaTu-
YeCKUX 3aMeINeHHBIX KHCJIOT B MOYBAX BCEX YUACTKOB BHOCAT 2-OK-
CUYKCyCHas, 2-OKCUIPOIaHoBasA 1 2,3-TUOKCUMIPONAHOBASA KUCIOTEI.

Onn-1 Bnn2 =nn3

N W A~ a0 OO N

MaccoBas koHuUeHTpauus, mr/gm3

0 [ S—— —
An_H An_3 Ap_s

Puc. 2. MaccoBasi koHUeHTpauusi (Mr/gm®) anmdaTnyeckmx HesaMeLLeHHbIX
(An_H), anudaTtnyecknx 3ameLleHHbIX (An_3) 1 apoMaTUyeckmnx 3amelleHHbIX (Ap_3)
KapOOHOBbIX KUCIOT B BOAHbIX BbITSHXKAX M3 MOYB KOpeHHoro enosoro neca (MM1) n
NMUCTBEHHO-XBOWMHbIX HacaXaeHu, copmmpoBaBLLNXCS Ha Bbipybkax 2001/2002 rr.
(MN2) n 1969/1970 rr. (MM3).
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B 1mporecce cyKIecCHOHHOII CMEHBI PACTHUTENBLHOCTH B IIOUBAX
BBIPYOOK IO Mepe ()OPMHUPOBAHUS JUCTBEHHOTO APEBECHOTO II0JIOTa
IIPOUCXOAUT CHUKEHNE B COCTAaBE€ BOJOPACTBOPUMBIX CIUPTOB [OJIU
spurpura (or 52 o 40% oOT cyMMapHOTO COAEPIKAHUS CIUPTOB) U
Bospacranmue — ruunepuHa (ot 46 mo 72%).

W3z 10 ugerTuGUIITPOBAHHBIX MOHO- U AMCAaXapoB B PACCMOTPEH-
HOM PSAIY IIOYB OCHOBHYIO POJIb UTPAIOT MaHHO3a, rajaKTOINPaHO3a
u D-pu6osa. B mouBax BrIpyOOK OTMEUEHO BO3pAaCTaHUE HOJU Trajak-
TonupaHo3bl U D-pr6Go3bl P YMEHbBIIIEHNH IPAKTUUECKHU B [Ba pasa
OTHOCHUTEJBHOTO COEePIKAHUA MAaHHO3bI.
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NONULMKNUYECKUE APOMATUYECKWUE YINIEBOOOPOAbI
U H-ANKAHbI - MHOUKATOPbI 3KONMOMMYECKOIO COCTOSIHUA NMOYB
TAEXXHOW 30HbI

O.H. Ma6os., B.A. BesHocukoB, 5.M. KoHgpaTteHok, U.B. lpy3ges
WHcTuTyT 6uonorum Komu HL YpO PAH, . ChikTbiBKap

OT CBOMCTB MOYB 1 OMOKJINMATHUUECKUX YCIOBUMN TEePPUTOPUU 3a-
BUCAT WHTEHCUBHOCTb HAKOILJIEHUS, MUTPAIIMOHHBIE XapaKTEPUCTU-
KM, BOBMOYKHOCTh KOHCEPBAIIUU 1 MOCJEAYIONIel MOOMIN3AI[UN Opra-
HHUUYECKUX BeIleCTB B OKpy:Kamoleii cpexe. Msyuenue Hecmerupuue-
CKUX OPraHUYECKUX COEJUHEHUU MePCIEeKTUBHO JJIf IIOJyUYeHUS WH-
dopManuu 0 OyTaxX 00pPa30BaHUA WM OCOOEHHOCTAX WX HAKOILIEHUd,
pacmpenesieHA B IOYBaX (POHOBBIX M TEXHOTEHHBLIX TEPPUTOPUN U O
(GYHKIIMOHAIBHOM COCTOSHUY mouB [1].

ITesns paboThl — U3yUeHNE KOJIUYECTBEHHOTO U KAYEeCTBEHHOTO CO-
CTaBOB H-AJIKAHOB U MOJUIUKJINUYECKUX apOMAaTUYECKUX YIJIEBOJAOPO-
noB (ITAY), BbeIsiBJIeHUE 3aKOHOMEPHOCTel MX HAKOIIJIeHUS W MUTpa-
UMY B ITOUYBAX IMEJIUHHBIX U a9POTEeXHOTeHHO-HAPYIIeHHBIX JIaHAIIad-
TOB TAEeyKHOUW 30HBI, HAXOMKJIEHNEe WHANKATOPOB 9KOJOTHMUYECKOTO CO-
CTOSHUS TIOYB.

O0BeKTHI HCCIEIOBAHUN — TOPQPAHUCTO-IOA30JIUCTO-TJIeeBaThIe
MOYBBI (DOHOBBIX ¥ AadPOTEXHOTEHHO-HAPYIIEHHBIX JIaHAIIA()TOB B
cpenHei u ceBepHoit Taiire. IlouBbl chopMUPOBAHBI HA OJHOPOIHBIX 110
TPaHyJIOMETPHUUECKOMY, XUMUUECKOMY M MHHEPAJOTUUECKOMY COCTa-
BaM ITOKPOBHBIX cyriauHKaX. OmpemesieHre comep:KaHUA H-aJIKAHOB U
ITAY B mouBax OCYIIECTBJISIN METOJaMU Ira30KUIKOCTHON 1 BBICOKO-
ahheKTUBHON XKUIKOCTHON XpoMaTorpadum, coorBeTcTBeHHO [2, 3].

BrisaBIeHBI CX0HBIE 3aKOHOMEPHOCTH BEPTUKAIBHOU nauddepeH-
nuaruu [TAY u H-aJKaHOB B TEXHOTE€HHO-TPAHC(HOPMUPOBAHHBIX U
($OHOBBIX TMOYBaX. B mpoduasax mouB, (GOPMUPYIOIIUXCA B YCIOBUIX
VHTEHCUBHOMN TeXHOTeHHOM HATPYy3KHU (CasKeBbIl 3aBOJ, ITEJIII0JI03HO-
OyMarKHBIM KOMOWHAT) ¥ (DOHOBBIX aHAJOraX, HAOJIOZAaeTcs pesKas
MIPUTIIOBEPXHOCTHASA aKKYMYJIAIUSA HeCIeIu(PUIecKUX OpPraHmUYecKux
COeIMHEHMUI: OpPTraHOTeHHbIe TOPU30HTHI CIAYIKAT TeOXUMUUYEeCKuM Oa-
pbepoM Ha mytu Mmurpanuu IIAY u H-aJKaHOB B IIpeaejiax BepPTH-
KaJbHOTO ITPOdMs.

MaccoBas mossa cymmbl ITAY B mouBax CeBepHOII Talirm HUIKe,
yeM B CpefHeli, YTO 00YCJJIOBJIEHO KAaK PA3HOM MHTEHCHUBHOCTHIO 9MMUC-
CUM TIOJIMApPEeHOB HA MMOBEPXHOCTH IIOYB B TEXHOTEHHBLIX 30HAX, TaK
U HEeOJMHaKOBBLIM HaKoILIeHMeM npuponubix ITAY BciemcTBue pas-
HBIX OMOKJIMMATUYECKUX YCJOBUII. B OpraHOTeHHBIX TOPU30HTAX IIPU
a’pOTEeXHOTEHHOM BO3IeHCTBUU CyMMAapHAas MacCoBasA MOJIS TAMKEIBIX
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5-6-s1IepHBIX apOMAaTUUECKUX CTPYKTYP MPAKTUYECKU HE IPEeBbIIaeT
doHoBbIe ypoBHU. OTMeueH 6oJiee BHICOKUU YPOBEHb MaCCOBOI H0OJIHU
CYMMBI 3-4-sIepHBIX IIOJHAPEHOB B TEXHOTEHHBIX IIOYBAX II0 CPAaB-
HEHHUIO C (POHOBBIMMU: IIOYBOOOPA30BATE/JIbLHBIE IIPOIECCHI B adPOTEX-
HOT€HHO-3arpPA3HEHHBIX [IOYBAX IIPOTEKAIOT B YCJIOBUSIX HMHTEHCUB-
HOTO IOCTYILJIEHUS U aKKYMYJISAIINN HUSKOMOJIEKYJIAPHBIX 3-4-amep-
HBIX ITAY OT TeXHOTeHHBIX MCTOUYHUKOB.

Haceimenabie yriaeBogopoAbl IPEeACTaBIEHBl I'OMOJIOTUUYECKUMU
pamamu H-aaxkaHoB, C21-C33; B cocTaBe OpPraHUYECKOT'O BeIIleCTBa
()OHOBBIX M TEXHOTEHHBIX IIOYB IIPE00JIamaloT CTPYKTYPHI C «HEYerT-
HBIM» YKCJIOM aTOMOB yIJIepoZa. B MuHepaIbHBIX FOPU3OHTAX MACCO-
Bas IOJsI «HEUETHBIX» AJKAHOB YMEHBIIIAETCSA Ha MMOPAJOK U BbIPAB-
HUBAaEeTCS C «YeTHBIMU» ajikaHaMmMu. HakomieHue H-aJKaHOB B opra-
HOTeHHBIX TOPM30HTaX IIOYB CEBEPHOII Taliru HUKEe B Ba pasa, YeM B
cpenHeit, UTO, MO-BUANMOMY, OOYCJIOBJIEHO 3aMeAJIeHHON MUHEepPaIu-
3amuell OpraHMYeCcKOTO BeIecTBa PACTUTEILHOTO W JKHUBOTHOTO IIPO-
MCXOKIEHUS B IIOYBAX CEBEPHOU Taiirm B CBSI3U C XOJOIHBLIM TEeMIIEe-
parypHBIM pesxumoM. OTMeUeHO yBeJIUUYEHUE COAePIKAHUS «UETHBIX »
H-aJIKAHOB B TEXHOTEHHBIX II0YBaX, YTO, BO3MOKHO, O0YCJIOBJIEHO 3a-
rpsA3HEHUEM IIOYB YIJIEBOLOPOJaMHU U M3MeHEeHUEeM OMOIPOAYKTUBHO-
CTH HAAIIOYBEHHOI'O IIOKPOBA.

Takum o6pas3oM, CYIIECTBYeT BO3MOJKHOCTH OII€HUTHL YPOBEHb
TEeXHOTE€HHOI'0 BO3AEMCTBUS HA IIOYBBI, HCIIOJb3YS B KAueCTBE KPU-
TepreB KaK COOTHOIIEHNEe CYMMbI OMOT€HHBIX 5-6-AJepHBIX K CyMMe
TeXHOTeHHBIX 3-4-amepHbIXx ITAY, Tak M OTHOIIIEHME CYMM «HeYeT-
HBIX» U «UeTHBIX» aJkKaHoB — carbon preference index (CPI).
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BNMUAHUE PACTUTENBHOIO ONAJA HA ®OPMUPOBAHUE
M30TOMHOIo COCTABA MOYBEHHBLIX MOACTUINOK
HA NMPUMEPE NMPEAIOPHbLIX BOPEANBHbIX IECOB CEBEPHOIO YPANA
(BEPXOBbA PEKW MEYOPA)

C.M. lNop6yHoBa', A.A. CemuKoneHHbIX"?
" MOCKOBCKMI rocyfapCTBeHHbIN yH1BepcuTeT uMm. M.B. JlTomoHocoBa, . Mockea
2 LleHTp no npobrnemam akonornv u npoayktueHoct necos PAH, r. Mockea

AHanus M30TOITHOI'0 COCTaBa a30Ta U yIjepoja II03BOJISIeT Mcce-
IOBATh MeXaHMU3M IIPOIIECCOB IIOYBOOOPA3OBAHMUA, OLEHUTh POJIb pac-
TUTEeJIbHOCTH U MUKPOOPTaHU3MOB B IIpoIllecce I'yMUPUKAIINU, a TaK
JKe IIPOCJIEIUTD ABUKEHNE N30TOIOB yIJIepo/ia 1 a30Ta BHYTPU CUCTE-
MBI ¥ MCIIOJIb30BAaTh UX B KaueCTBe MHTETPAJbLHBIX ITOKa3aTesieil WH-
TEHCUBHOCTH MHOTHX IIpoiteccoB [2].

UccnemoBanucy nangmia@THbIe KOMILJIEKCHI, IIpPeICTaBJIeHHbIE
Pa3JIMUYHBIMU TUIIAMU Jeca B IpearopHoi dactu Ileuopo-UabrucKoro
3amoBeHUKa B Oacceiine p. Boabitasa Iloposkuaa (BepxoBbsa p. Ile-
yopa). O0bexkTamMu paboT ABIAIAcCh TpaHcceKTa <«Paii» (59.0551°,
62.0532°). Ee Touku, pacmonoxkeHnHasle ¢ marom 100-150 M u compa-
JKeHHBbIe II0 pesibedy, COOTBETCTBOBAIN PA3JIMUYHBIM THUIIAM Jieca: 1 —
XBOMHOMY KPHBOJIECHIO HA KPal0 KaAMEeHHOI OCBINH, 2 — IUXTO-€JIbHU-
KY KyCTapHUYKOBO-3€JIEHOMOIITHOMY, 3 — MUXTO-eJIbHUKY KPYIIHOIIA-
TIOPOTHUKOBOMY, 4 — IMUXTO-eJIbHUKY BBICOKOTpaBHOMY. IlJid aHaIm-
3a OTOMpAaJINCh ABa MOACTUJIOUHBIX ropusdoHTa (1-2 cm — 0102, u ~3-
5 cm — mHmxHUA caoi noactuaku: 0203 uau OT, u senenas guro-
Macca OCHOBHBIX BUJOB ApeBeCHBIX pacteHuii: Betula pendula (6epe-
3a 00bIKHOBeHHasA); Picea abies (enb oObIKHOBeHHAas); Pinus sibirica
(cocHa cubupckasi/Kenp). Mcmosb3oBaiach TpoeKpaTHas IIOBTOPHOCTh
(c pasHbIX pacTeHuir). VI30TOOHBIA COCTAB ONPENEJAICAd HAa M30TOM-
HoM Macc-crexTpomerpe Thermo-Finnigan Delta V Plus 8 ITI99 um
A.H. CesepmnioBa PAH (upu cometicrBuu A.B. TuyHosa).

B xome mpoBemeHHBIX HCCJAETOBAHUN OBIIO O0HAPYKEHO IOCTO-
BEpHOE OTJIMUVEe M30TOIHOTO COCTaBa (pUTOMACCHI W IMOUBEHHBIX IIOJ-
CTUJIOK B PA3JIMYHBIX TUIaX Jeca. [[Jigd MOYBEHHBIX IOACTHJIOK Ha-
O0aromaeTcaA 3aKOHOMEPHOE YBeJIWYEHUE HOJel TAMKEJIbIX W30TOIIOB
yTJaepoja M a3oTa BHU3 II0 CKJIOHY, UTO JIOTUYHO O0'bACHSETCA Hapac-
TaHWeM WHTEHCUBHOCTHU U TJIYOMHBI IIPOIIECCOB TpaHCHOpPMAIIUU OIIa-
Ia 1 OOIIMM BO3PACTOM IIOUYBOOOPA3OBAHMS.

OmHAKO B OTHOIIEHWW (PUTOMACCHI [IEPEeBbEB BBISABUJIUCH OCO-
0EeHHOCTH, 3aKJIOUaoIluecsd B aHOMAJBHO <«YTS)KEJIEeHHOM» COCTaBe
yrJaepoja u a3oTa s 6epes3bl U KeJpa Ha IMepBOil TOUKEe TPAHCCEKTHI.
ITo-BuguMOMy, B OTHOINIEHHU YIJIEPOa 3HAUUTEIbHYIO POJb UTPAIOT
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D - BEPXHHI NOJCTHIOUHBII
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| 2] E 4]

VIlaMeHeHns N30TOMHOro cocTaBa asoTta U yrnepoga no TpaHCcekTe.

SN15
\

O0JIMB0CTH TOUKUW K OTKPBITOMY CKJIOHY W Pa3Pe’KEeHHOCTH IPEBECHO-
ro sipyca (T.e. BBIIIIe JOJISI YMCTOrO aTMochepHoro yriepoaa 6es mepe-
duKcanuy SMUCCUU U3 IIOUBLI). B OTHOIIEHNY a30Ta Pa3InyUsa MOTYT
OBITH CBSBAHBI CO CTPOEHMEM KODPHEBBIX CHCTEM, a MMEHHO II0BEepX-
HOCTHBIM 3ajieTaHUeM KOpHe#l eiu u 6Gojiee TNIyGOKMM HPOHUKHOBE-
HUEeM B TJIyOMHY KOpHel Oepes3bl u Kexpa. Takske obparraer Ha cebsa
BHUMAaHUE 3aMeTHOe «yTAMKeJeHNUe» yriieposa B (hpuToMacce Ha TOUKeE
4. Bo3MOXHBIM 00bSICHEHHEM MOT'YT OBITH 0OJiee BBLICOKME IIOKA3aTe-
JI1 MUKPOOHON aKTHBHOCTH Ha BBICOKOTPABHOM YUYaCTKe U OdMUCCUU
YIJIEKUCJIOTHI 13 0oraToil mouBhl (0yposem) ¢ mocaenyIioleil accuMu-
nanueit mouserHoro CO, fepeBbAMYU MJIM TaK HA3BIBAEMBIM «Canopy»
addexTom [1].
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BIMUAHUE PYBOK U NOXAPOB
HA Nno4Bbl U NOYBEHHOE OPITAHWYECKOE BELLECTBO

A.A. IbimoB
WHcTuTyT 6uonorum Komu HL YpO PAH, . ChikTbiBKap

Benymumvu pakTopaMu, o0yCcJAaBIANBAIOIUMY N3MEHEHUE TaeiK-
HBIX 9KOCHCTEM, SIBJSIOTCA PYOKM Jieca U MOKapbl. B HacTosIIee Bpe-
MsA OTCYTCTBYIOT 0000Iaroiire padoThl II0 OIleHKe WX BINSHUSA Ha
IIOYBBI.

ITenr manHOU paboThl — aHAAW3 MYyOJMKAIMIl, COOCTBEHHBIX pe-
3yJbTATOB II0 BIUAHUIO PYOOK U ITOXKAPOB HA MMOYBLI U TOUYBEHHOE OP-
TaHUYEeCKOe BeIecTBO.

Pyb6ka Jjieca oKasbIBaeT CYINeCTBEHHOE BJIMSHIE HA JEeCHbIe OMO-
reoleHO3bI, CBelleHre Ham0oJiee IeHHBIX XBOWHBLIX JIECOB IIPUBOIUT
K GopMUPOBAHUIO Ha BBIPYOKaX JIMCTBEHHBIX ITOpoJ. K Hacrose-
My BpeMeHU BBIABJIE€HBI OCHOBHBIE 3aKOHOMEDPHOCTH HM3MEHEHUS pac-
TUTEeJIbHOCTH B IIPOIlecCe BTOPUUHBIX CYKIIECCHUM ITocje PyOOK XBOI-
HbIX. CTelmeHb mpeoOpasoBaHMUsA JIECHBIX IIOUB OIPEJessIeTcs TeXHO-
JIOTHEeN JIeco3aTOTOBOK, THUIIOM IIOYB, XapaKTepPOM MX M3HAYAJIBLHOTO
yBIaKHeHnsi. [IpenMyIlecTBeHHO JIeCO3arOTOBUTEIbHBIE MEPOIIPUS-
TUSA IPOBOAAT C MCIIOJIHb30BAHUEM CILIOIIHOJIECOCEUHBIX PYOOK. IIpu
TAKOM THUIIe PYOOK HA TEPPUTOPUU JIECOCEK BBIAEIAIOT HECKOJIbKO
TEeXHOJOTUUYECKUX YUIACTKOB, PA3JIUYAIOIIUXCS II0 XapaKkTepy BO3aei-
CTBUS HA DKOCUCTEMbBI, 1 MOUYBBI B YacTHOCTU. Haunbosee uacTo BhIze-
JISIIOT «TAaCeUYHBIN» yYaCTOK, TPEeJeBOUHBbIE BOJIOKA (MM TEeXHOJIOTH-
YyecKue KOPUAOPHI) M JEeCOTMOTPYy30UHble Momanku. [Ipu aTom mio-
Iaab «IIaCeYHBIX» YUYACTKOB cocTaBjsieT 59-71%, TpesIeBOUYHBIX BO-
J0KOB — 18-29, morpysouHbIX miaomagok — 6-15% ot obiieit mioria-
ou jecoceku [9]. VIsMeHeHMe MOYB U IIOCJENYIOIlee BO3OOHOBJIEHUE
PacTUTEJbHOCTH HA pPacCcMaTpPUBAEMBIX yUacTKaxX OyAyT MUMETh CBOU
ocobenHocTu. Hambosbiiue udaMeHeHUA IOYB, 3aKJa0UaoIneecs B pu-
3UYeCKOi TpaHchopManuy, TYPOUPOBAHUU U IIE€PEMEIIUBAHUU II0U-
BEHHBIX T'OPU30HTOB, IIOrpebeHuU MOPYOOUYHBIX OCTATKOB U IIOICTH-
JIOK. PyOKM TPUBOSAT K CYIIIECTBEHHOMY M3MEHEHUIO OMOTeOXHMU-
YeCcKOro IUKJa yriepoga. Ha MOoabIX BRIPYOKAaxX (70 MOMEHTA CMBI-
KaH!A KPOH) POJIb OCHOBHOTO 5AU(MUKATOPA IIEPEeXOIUT K PACTeHUAM
HamouBeHHOTO MOKpoBa [3]. Ilo Mepe pasBuTus uromeHosa (uepes
JINCTBEHHBIE [PEeBECHBIE IIOPOIbI) CYIIIeCTBEHHO N3MEHIETCS ero Kaue-
CTBEHHBII COCTAB PACTUTEJIBHOIO OIIazia. Y BeIudyeHre JOJU Ollaaa Ji-
CTBEHHBIX APEBECHBIX PacTeHuil o0ycjaBIMBaeT BO3PACTaHUE IIOCTY-
IJIEHUSA Ha MMOBEPXHOCTh IOYB KaJbI[Us, MapraHila, MAaTrHUA U IPY-
TUX B3JIEMEHTOB. Biaromaps yBeJWYeHHWIO JOJIM OBbICTpOpasjaraiolre-
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rocd omnaja, HapAAy € 3aJMIOBBIM IIOCTYILJIEHHEM HOPYOOUHBIX OCTAT-
KOB IIOcjie PYOKM, IPOUCXOAUT CYIIIeCTBEHHOE M3MeHeHne MOP(OJIO-
TUYECKOT0 CTPOEHUA JIECHBIX MOACTMIOK. VI3MeHeHe MOIITHOCTH TIOJ-
CTUJIKY Ha MAaCeYHBIX YUaCTKaX HEOAHO3HAYHO, B CYII[eCTBEHHOU CTe-
IIeHN 3aBHUCUT OT MCXOJHOTO TUIIA JIeca, JIECOXO3ANCTBEHHBIX MepPO-
npusaTuii. B mouBax psma mociepyO0OUYHBIX (PUTOIEHO30B B II€PBHIE
JIEeCATUJIETUS OTMEYAETCs POCT MOIITHOCTU HOACTUJIOK, aKTUBUIAIIUA
IIPOIECCOB OIJIEeHUS UM KOHKpernuooopasoBauusd [1]. Ho mpu sTom psan
aBTOPOB OTMEUAEeT YMEHBIIIeHNEe MOII[HOCTH MOJACTUJIOK. B OCHOBHOM,
YMEeHbIIIeHNe MOIITHOCTU IOJCTUJIKU HaOJII0JaeTca B aBTOMOP(HBIX,
XOPOIIO APEHUPYEMBIX MO3UIIUAX JAHAMIA(MTOB. «3aJIOBOE» IIOCTY-
IJIeHVe MOPYOOUHBIX OCTATKOB M M3MEHEHNe KauyeCTBEHHOTO COCTaBa
oraja IMPUBOAAT K YBEJIUYEHUIO PEAKIIMOHHOMN CIIOCOOHOCTY OPraHU-
YeCKOr'o BeIlleCTBa, BO3PACTAHUIO JTOJIU BOJO- U KUCJIOTOPACTBOPUMBIX
dopM, a B X COCTaBe CUJIBbHO- U CPEIHEKUCJILIX MOHOTEHHBIX (QYHK-
IIMOHAJBHBIX T'PyNI [7], yBeIUUYEHUIO B COCTaBe CBOOOAHBIX (CIIOCOD-
HBIX K MUTPaIum) Qpakiuii, 10Jau rugpoPUIbHbIX KOMIIOHEHTOB [6].
PeakiinonHO-aKTUBHBIE TUAPOMDUIbHBIE MPOAYKTHI I'yMUDUKAIIUU B
mouBax BBIPYOOK Ha IIEPBBLIX CTAAUSIX JIECOBO30OHOBJIEHMUS CIIOCOO0-
CTBYIOT MHTEHCU(DUKAIIMY KWCJIOTHOTO TMAPOJN3a MUHEDPAJIOB U Ha-
KomieHuio Fe-Al-opranmuecKux COeJUHEHUN B BEPXHUX MUHEPAIb-
HBIX TOPM30HTaX mpodunsa. PyOKM ABIAIOTCA CYI[eCTBEHHBIM (hak-
TOPOM W3MEHEHUA XMMUYECKOT'O COCTaBa JIECHBIX BOJLOTOKOB. B BO-
JIOTOKE JINCTBEHHO-XBOWHOTO Jieca BBINIEe KOHIEHTpAIuu KapOoHAT-
u cyab®haT-uoHOB, KaJdbIUsA, MarHusd, HaTpus u Kesaesa [2]. Ha BbvI-
pyOKax ¥ BTOPUUYHBIX J€CaX CYII[eCTBEHHO M3MEHSAIOTCS aMILIUTY/bI
U MUKDPOKJUMATUUYeCKUe ycJI0BUA. II0UBBI BHIDYOOK M BTOPUUHBIX
MEJIKOJIMCTBEHHBIX JIECOB OOBIYHO TeIljIee II0 3HAUEHUAM CPEeTHErol0-
BOII U CpeqHEMEeCAYHON TeMIepaTyphbl, HO IPKU 9TOM XapaKTepu3yIoT-
cA OOJNBIIIMMY aMILIUTYAaM1 3HAUEHUN CYTOYHBIX TEMIIEpaTyp B JeT-
Hui nepuoy [8].

Heo6xoquMo oTMETUTH, UYTO B HACTOAIIlEe BPEMs XJIBICTOBasI TPe-
JIeBKa JAPEBECUHBI IIOCTEIIEHHO 3aMelllaeTcsa CKaHIUHABCKO TEeXHOJIO-
rueii. BOJBITUHCTBO KPYIHBIX TPEAIPUATUH, 0COOEHHO Ha CEBEPOo-3a-
maze eBpoIlericKoil wacTtu Poccuu, BHEAPSIOT B IPAKTUKY MCIIOJIB30-
BaHUe Iapbl XapBecTep-(hopBapep ¢ COPTUMEHTHON 3aroTOBKOI [e-
JIOBOWl ApeBecUHBLI. B oTamume OT CKaHIMHABCKUX CTPAH U PEruo-
HoB Poccuiickoit @emepanuu ¢ OJIU3KUMU 90A(DUUISCKAME YCIOBUAMU
IIPOM3PACTAHUA JIECOB, BIUSHNIE UCIOJIb30BAHUA dTOM TEXHOJOTUU Ha
IIOYBHI Ha TeppuTopuu Poccuy mpaKTUUeCcKU He M3y4eHO. B HeKoTo-
PBIX CIyYasax, 0OCOOEHHO IIPY JIETHUX 3arOTOBKAaX Ha MOJIYTUIPOMODPD-
HBIX MOYBAX MCIIOJb30BAHUE TAMKEJON TEXHUKU MOYKET IPUBOAUTH K
KPUTUYECKUM IIOCJIEICTBUIM.
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ITo:xapbl CUIBHO M3MEHSAIOT O0JHUK JIECHBIX ITOYB. POPMUPYIOT-
ca cuenudrUUecKre IUPOreHHbIe TOPU3OHTHI U IPU3HAKM, COXPAHAIO-
Irecs: B IOYBaxX AecsaTKHU JjeT. IlocaencTBrUsA BIANAHUA OTHA HA IIOU-
BBl B CYII[ECTBEHHOM CTEIeHM 3aBUCAT OT MCXOMHBIX JIAHAIIA(PTHBIX
YCJIOBUI, THUIIA Jieca 1 Buja moxkapa. OOLIUHO IIPHU IIOKapax B Jiecax
Ha aBTOMOP(MHBIX ITOUBAX IIPOUCXOAUT IMOJHOE YHUUTOMKEHNE IOICTH-
JIOK, B TO BpeMs KaK MOACTHJKH B IOJYTUAPOMOPHBIX JiaHAIIadTax
BBITOPAIOT «OYaraMm», (OPMUPYsS CBOEOOPABHBINM IHPOTeHHBIH MU-
Kpopesbed), COXPAHAIOMUNACT gecaTuiaeTusaMu. Mopdoaornueckue
MUPOTeHHbIe M3MEHEeHUs IIpocieskuBaioTcsa mo rayouusl 20(30) cwm.
[4, 5]. B mouBax rapeil m3MeHAETCS KUCJIOTHOCTb, CTEIEHb HACHI-
IIIEHHOCT! OCHOBAHUSAMU, MMPOUCXOIUT YMEHBIIEHNE BOAOPACTOBPU-
MOTO OPraHMYEeCcKOTro BeIllecTBa, Bo3pacTaHue ruapodoOHOCTH MUHE-
paJIbHBIX TOPU3OHTOB, Bo3pacTaHue cogep:kanus IIAY [10]. Sanacsr
yIjepoja B MOYBaxX B OOJIBIIMHCTBE CJIyYaeB YMEHBIIIAIOTCA, HO B OT-
IeJbHBIX CJAydYasiX MOTYT BO3PACTATh 34 CUET BKJIIUEHUS IIPOSYKTOB
HemosrHoro ropenusa KIIO B cocras ITOB.

Heo6xoquMo 0oTMETUTH, UTO K HACTOSIIEMY BPEMEHU CYIIIeCTBYeT
3HAUYUTEJbHOE YUCJI0 NYyOJMKAIINI, OMUCHLIBAIOIIIUX M3MeHeHNe II0UB
mpu pyOKax u moskapax. Bojsee moapoOHO m3ydeHBI MOpPQOJOoruye-
CKIMe CBOICTBa IIOYB aBTOMOP(HBIX JAHAIIA(PTOB, MeHee 3aTPOHYTHI
MCCJIESOBAHUAMY IIOUBBI IIOJYIUAPOMOP(HBIX JaHairadpros. IIpak-
TUYECKU He M3yYeHbl M3MEHEHUS IIPOCTPAHCTBEHHOI'0 BaPbUPOBAHUS
CBOIICTB IIOYB Ha BBIPYOKAX IIPU yAaJIeHUH OCHOBHBIX 3IU(PUKATO-
poB. IIpu sTomM mMmerolIUecsa JTUTePATypPHBIE JaHHbIE CBUIETEILCTBY-
IOT O CYII[eCTBEHHO OOJIBIIIEH MOTEeHIINAJbHON OIaCHOCTU PYOOK U IIO-
JKapoB IJis 01oreoreHo30B. OCHOBHBIMY GeJIBIMU MATHAMY SIBJISIOTCS
KOJIMYECTBEHHBIE OLEHKY BINSHUS PYOOK M MOXKAPOB HA MeOXUMUYE-
CKIMe IIUKJILI djieMeHTOB. K HacTosIemMy BpeMeHHU [IJIsi eBPOIENCKOTo
ceBepo-BOCTOKA Poccuu CyIecTBYIOT OTPLIBOUHBLIE eNUHHYHBIE JaH-
HbIe, CBUAETEJIbCTBYIOIIEe 00 M3MEHeHNUN XUMUYECKOI'0 COCTaBa BO-
IOTOKOB, OIl€eHKEe IOCTYILJIEHUsS TBEPAOro CTOKa B BomoToKu. Het co-
MHEHHI, UTO IIOYBLI OOpPEaIbHBIX JIECOB HEOOXOAMMO PAcCMaTPUBATL
He TOJBKO KaK pPecypc, Ompeessaioiinii JajbHeiliiee BOCITPOU3BO/I-
CTBO JIECHBIX PECYPCOB, HO TaKiKe M YIeJsITh BHUMAaHUE SKOJIOIMYe-
CKOIl COCTaBJISIIONIEN W POJIX IIOYB M MOYBEHHOI'O IIOKPOBA B JIECHBIX
JaHammadrax.

Pabora BrimosiHeHA npu (huHAHCOBOU moxzep:kke npoexta PODU (13-
04-00570-a) u rpaura Ilpesugenra P® MK-2905.2015.4.
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r'YMYC FOPHO-KOPUYHEBbIX MOYB OrA ®EPFTAHCKOW [ONUHbI

M. Ucaranues, I. lOngawes
DdepraHcKnii rocyaapCTBEHHbIN YHUBEPCUTET, . PepraHa, Y3bekucrtaH

TopHO-KOpPUUYHEBbIE TTOYBLI MMEIOT PACIPOCTPAHEHUA B IpeaeIax
Ysbekucrarna B ropax Harkaj, TypkecTan m Ap. B Iosce KOPUUHE-
BbIX mouB Ha BbIicoTe 1200-1400 M, mpuypoueHBI K HU3KOTOPHBIM
(dopmam pesabeda.

WccnemoBanHuble HaMU TOPHO-KOPUYHEBBIE KapOOHATHBIE IIOUBBI
copMHUPOBAaHBEI HA CEBEPHBLIX COJHEUHBIX 9KCIIO3UIIHUAX CKJIOHOB B
BIIIOBUAJTBHO-KCEPOMOPMHBIX YCIOBUAX VBJIAKHEHUA IIO]] U3PEIKEH-
HBIM TPaBAHUCTLIM IIOKPOBOM U [OPEBECHO-KYCTapPHUKOBOII pacTu-
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TeJbHOCTHIO Ha MOIIHBIX MEJIKO3eMUCTO-CKeJIeTHBIX JJIIOBUAX, AEJII0-
BUAX.

Hamvyu HabpaHBI M COCTaBJIEHBLI CpeAHNe 00pasilbl IIOYB U pPacTe-
HUM, corylacHO MopdoreHeTHYeCcKOro merona JloKydaeBa, Ha JeBATH
KJIFOUEBBIX YYACTKaX, I'[e 3aJ0KEHEI II0 [eBATh OIMMOPHBIX MOYBEHHBIX
paspesoB u 32 NPUKOIKHU. IlepBas rpymnmna paspesoB 3a/I0KeHa Ha Iie-
JIMHHOM ydYacTKe, BTOpas — Ha YCJOBHO-IIOJUBHBIX KJIIOUEBBLIX yUaCT-
Kax, KOTOpbIe ObLIM B3SATHI HA OAMHAKOBOM PACCTOSTHUU OT PYAHUKA
Yaysaa Ha 1or u ceBep mo 500 M, T.e. BepX U BHU3 OT PYAHUKA.

T'ny6una paspe3oB M MOIITHOCTH TOPU3OHTOB B IEJIAX YIOOHOTO
COIIOCTABJIEHUS C YYETOM IJIyOMHBI IIAXOTHOT'O I'OPMU30HTA IPUHSITHI
oJMHAaKOBLIe, Takue Kak 0-7, 8-15, 15-60, 60-100, 100-120 cMm. B 11e-
JUHHBIX TOUYBaxX paspes3oB 1-4 comep:kaHHe rymMyca B JePHOBOM TO-
pusonte (0-7 cm) cocraBiser B cpeguem 4.2%, mox nepHOBBIM (8-
15 em) — 3.3%.

Cogepaxanne asora KoJedserca B npexenax 0.28-0.45%, xkomau-
YecTBO BaJIoBOTO (docdopa B aTux ropmsoHtax — B mpemeaax 0.20-
0.22% , mogBukHBIX — 40-60 Mr/Kr; BajJOBBIX U IMOABUIKHBIX (DOPM
Kaiausa — B mHTepBasax 2.2-2.5%, 250-320 Mr/Kr COOTBETCTBEHHO.
B nepHOBOM U IO I€PHOBBIM I'OPU30HTAMHU COJep:KaHne KapOOHATOB
Iep:KuTcAa B nHTepBase oT 4 10 7% . Ilo Bcemy mpo(duiio ero comep-
JKaHMe HaxomuTca Ha ypoBHe 4-21% . CymMMa HOrJIOImeHHBIX KaTHO-
woB (Ca™, Mg*™, K*, Na) B ykasaHHBIX IIOuBaxX cocTaBisger 12-14
mMmoJyb Ha 100 T mOUBEHI.

B yci0BHO-TIONIMBHBIX IIOYBaX CHOPMHUPOBAHBI MAaXOTHLIE TOPU-
30HTBHI C MOIIIHOCTBIO M0 15 cm, peako — 20 cm. B ycioBHO-TTOIUB-
HBIX II0YBAaX paspes3oB 12-4% rymMyc B IIaXOTHOM F'OPU30HTE COCTABJISIET
2.3% , 4TO HAMHOI'0O MEHBIIIe, YeM B IeJIMHHBIX IIO0YBaxXx. VX MOYKHO

N3mMeHeHue rpynnoBoro cocrasa rymyca, %

0-15 2.07 302 | 0%z 12 44.9
1-4 15-60 117 38 | oA 0.95 50.3
60-100 | 0.50 9| 2 0.67 495
0-15 120 | 332 ] 2% | 403 40.08
1e45 | 1560 1.01 32 | & 0.95 483
60-100 | 0.45 012 | 044 0.84 57.5

26.3 31.2
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OTHECTHU K MaJOT'yMYCHBIM ITouBaM. Ho Halo OTMETUTH, UTO COAEPIKa-
HHUe ryMyca 10 BceMy ITPO(UJII0 OCTAETCA MOUTHU CTAOUJIBHBIM U KOJIe-
o6serca B unTepsaie 0.9-2.3%.

Corsacuo [1], TpaBAHO# ApyC TOPHO-KOPUYHEBBLIX IIOUB IIPE-
CTaBJeH KaK JJid CyOTPONMMYECKUX CTeIleli-IoJIycaBaHH. Y Ka3aHHBIE
yCJIOBUSI TIPUBEJNM K HEKOTOPHIM M3MEHEHUAM B T'PYIIOBOM COCTa-
Be I'yMyca KakK IeJWHHBIX, TAaK U YCJIOBHO-IOJMBHBIX IIOUB PErmoHa.

B cBoe Bpems [2, 3] u ap. oTMeUaau, 4TO IPU AJUTEIHHOM CEJIb-
CKOXO03SMCTBEHHOM WCIIOJIb30BAHUMN IIOYB CTEIIM MHUHEePAJIU3YIOTCSA
HamboJjiee MOABMIKHBIE BEIECTBA HeCIeIn(UUEeCcKoil mpupoxabl. JlaH-
Hble TaOJUIThI ITOKAa3bIBAIOT, UTO AJUTEJLHOE OpOIIeHHEe B TeUeHUe
7-10 neT BAUSAET He TOJHKO Ha KOJUUECTBO I'yMyca, HO U I'PYIIIOBOI
coctaB. B m3yuyeHHBIX IIOUBaX, 0COOEHHO B YCJIOBHO-TIOJUBHBIX TOP-
HO-KOPUYHEBBIX, II0J] BIUAHUEM OPOIIIEHUS YMeHbIIeHre o0IIero Ko-
JUYECTBO TYMycCa COIIPOBOXKIAETCSA CHIKEHUEM COAEepPKAHUA T'yMU-
HOBBIX U (DYJIBBOKHUCJIOT. IIpU 5TOM IPOUCXOIUT HEKOTOPOEe CY’KeHIe
coornomenua C..:C,..

IIpu oporieHMu B cocTaBe TymMyca MajaeT KOJIUYECTBO YIJIEPO-
ra rymMmuHOBBIX KuciaoT or 0.62 mo 0.39%, mpu sTOM COOTHOIIIEHUE
Cry:Cypy M3MEHseTCA B IEJIMHHBIX Mo4Bax B npegenax 0.67-1.20, a B
ycaoBHO-TIoIMBHBIX mouBax — 0.84-1.03. Yriepoga ryMycoBBIX Be-
IeCTB B IIEJIWHHBIX IOUYBAX COIAEPIKUTCA MO Bcemy mpoduaio 0.5-
2.07%, a B ycaoBHO-mouBHBIX — 0.45-1.29%.

B wumsyueHHBIX MOYBaAX MOJ BJIUSHUEM OpPOIIEHUA HAPAILY C
YMEHBIIIEHEM T'yMyca HaOJIIoflaeTcsa CHUMKEHUE COAEP:KaHUA T'yMU-
HOBBIX U (DYJIBBOKUCJIOT, HO IIPU 3TOM IIPOMCXOAUT HEKOTOPOE CyiKe-
uue coorHomenus C.:C ..
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PONb NMUrHUHA B ®OPMUPOBAHUM T'YMYCA NECHbIX NOYB
(TEOPETUYECKUE U METOAWYECKUE ACMEKThI)

WU.B. Kosanes’, H.0. KosaneBa?
"MocKoBCKUiA rocynapcTBeHHbIN yHMBepcuTeT M. M.B. JTomoHocoBa, . Mockea
2 HcTuTyT 9Konoruyeckoro novsosegeHuns MY um. M.B. JlomoHocoBa, . Mocksa

B mociegame roawl, 61arogaps pa3sBUTHIO HOBBIX METOJOB TOHKOI
OouoxmMuu, HaGJIIOZAeTCsA BO3POKIeHUEe MHTepeca K JUTHUHY B pas-
JUYHBIX 00BbeKTax 6uochepnl. KoMImekcHas apomMaTuuecKas CTPYK-
Typa, TUAPOPOOHBIE CBOMCTBa, BBICOKASA OMOXMMHUUECKAs CTAOUJIb-
HOCTH JIUTHWHA W ero CKJOHHOCTh K KOHIeHCAIlM! 3a cueT o0paso-
BaHuA ycroiiumBbeiX C-C cBA3ell mpemonpeneasoT YHUKAJIbHYIO POJb
9TOr0 OMoIIoJMMepa B IIpolleccax IyMHUMDUKAIUN, OPraHOMUHEPAIhb-
HBIX B3aMMOJEHCTBUAX U ILJIAaHETAPDHOM KPYyroBopoTe yriepozaa. Bo-
IPOChI 0 TeorpaduUecKUX 3aKOHOMEPHOCTAX PACIPOCTPaHEHUS JIUT-
HUHOB B IIOYBAX, O COAEP:KAHUU U MeXaHu3MaX TpaHchopMaluu u
MyTAX CTAOUIM3AIUU JUTHUHOBBIX (PEHOJIOB B PA3JIUYHBIX ITOUYBEH-
HBIX TUIIAX JIECHBIX SKOCHCTEM U HA BCEeX MePapPXUUECKUX YPOBHAX
CTPYKTYPHOI OPraHM3aIlMU IIOYB [0 CHUX IIOP OCTAIOTCH OTKPBITHIMIU.
Ha mam B3rysi, “MEHHO II0ATOMY COBPEMEHHBbIe B3TJIAAbI Ha HYTHU
TyMycooOpasoBaHUSI U MeXaHU3MBbI CTaOUIM3AINN OPTaHUYEeCKOTO Be-
1IIeCTBa CTOJb ITPOTUBOPEUMNBHI.

O0BEeKTHI U METOIBI MCCJIEJOBAHNIS: €BPA3UICKIIe Jieca U3 COCHEI,
JINCTBEHHUIIBI, Keapa, eJid, IUXThI; I0XKHOTAaeKHbIe 0ePe30-0CUHOBEIE
Jjleca ¥ arpoOdKOCHUCTEeMbI, B TOM UHCJIe U OCYIlIeHHble, KoJoMeHCKO-
ro omosibsd MOCKOBCKOM 00JacTH; AyOOBO-JIAIIOBBIE IIMPOKOJUCTBEH-
Hble Jieca («TyabcKue 3aceKu») Ha CephIX MOUYBax; 0epes3oBbIe KOJI-
KU JIeCOCTEeNN M arpPOdKOCUCTEeMBbI BpAHCKOIM 06JiacTH Ha arpocephbIxX
mouyBax; TUNNYHBLIN yepHOoseM (Kypckuii 6muochepHbBIi 3alOBEeIHUK,
KucioBomckasi KOTJIOBUHA); TPOIMIMYECKUI Jiec AMa3OHMM Ha Kpac-
Ho3eMmax (Bpasunus); apuaHble 9KOCHUCTEMbI BEPTUKAJIbHBIX IIPUPOI-
ueix 30H Tawb-Illans; rymugnbsie skocucrembl CeBepHoro Kaskasa.
AmnpobGupoBaHHasA METOAWKA MATKOTO IMEJOUYHOTO OKMCJIEeHUS opra-
HUYECKOTO BeIllecTBa OKCHUIOM MeAu B a30THOI cpeje ¢ IOCIeayio-
UM KCIIOJb30BAHUEM XPOMATOTpPa(GUU TOHKOTO CJIOs ABJIAETCS HAU-
0oJiee MEPCHEKTUBHON [JIA aHaJN3a COAEPsKAaHUSA U COCTAaBa JIMTHUHA
B 00beKTaxX HA3eMHBIX DKOCHUCTEM: He TOJbKO B TKAHAX PACTEHUH, HO
U JHEBHBIX U IOTPeOEeHHBIX II0YBAX, BKJIOUAA MUHEPAJIbHbIE MAaJio-
TYMYCHBIE TOPU30HTHI, B KOHKPEIIMOHHBIX HOBOOOPa30BaHUAX, arpe-
rarax, TpaHyJIOMETPUUYECKUX (PPAKIIUAX IIOUB, IIperapaTax T'yMUHO-
BbIX KucJioT. IllesmouHoe OKucIeHME 0OPasIloB OKCUIOM MeIu Iajo
11 ¢eHOJI0B, KOTOpPBLIE CTPYHIHPOBAHBLI IO MX XUMUYECKOW MHPUPO-
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Jle B UeThIpe CTPYKTYPHBIX CeMeNCTBa: BAHUJINHOBEIE (I'BaAIUJIOBBIE)
(V), cupunruiosbie uiu cuperessie (S), nm-Kymapossie (C) u depy.ao-
Bole (enounl (F). Cymma nponykToB okuciaerua (VSC) orpaskaeT 00-
1ee coZiep:KaHue JIUTHUHA B o0pasIie.

YCcTaHOBJIEHO, YTO HE3aBUCUMO OT reorpadmruecKoil mpuypodyeH-
HOCTU 9KOCHCTEMbl PABHUHHBIX HJIU TOPHBIX JIAHAIIA(TOB TUII II0-
CTYITAOII[ero B MOYBY JUTHUHA OMpEeaessieTcs PasHbIMU TUIIAMHU pPac-
TUTEJBHBIX aCCOIMAIUIi: B XBOMHBIX JleCaX NOMUHUPYIOT I'BasIINJIO-
Bble (BaHUJIMHOBLIE) (DEHOJIBI, MIUPOKOJNCTBEHHBIM U MEJIKOJUCTBEH-
HBIM JiecaM CBOMCTBEHHBI PaBHbIE IIPOIIOPIINY BAHUJINHOB U CUPUHTHU-
JIOB, B CTEIIHBIX YKOCHUCTEMAaX JOMUHUPYIOT (epyJoBble (DEHOJIBI, a B
JIYFOBBIX COOOIIECTBAX — IIMHHAMUJIOBBIE CTPYKTYPhI. 110 BesnunHaM
JUTHUHOBBIX mapaMmeTpoB VSC (ob1ee KOJMYECTBO IIPOAYKTOB OKMC-
geuaus aurHuna) C/V (IIUHHaMUWJILI/BAHUIUHEL), S/V (CUPUHTUIBI/
BaHuauHbl), K/F (KymMapuiabl/depyabl), KUCIOTHI/adbIeTUIbl MOKHO
BBIIEJIATH Pa3Hble TUIIHI PACTUTEIbHBIX TKaHel (XBOWHbBIE U JUCTBEH-
HbIe, IpeBeCcHbIe U HeJpeBecHbIe, TPABAHUCTHIE PABHOTPABHBIE U 3Ja-
KOBBIe). BriepBble yCTaHOBJIEH XMMHUUYECKUH COCTAB JIMTHUHA U3 TKa-
Hell mok:keBenbHUKA. CoorHortenne VSC B Hem coctaBuyo 41:1:2.
OmnpeneseHre TPOAYKTOB OKUCJIEHUSA JUTHNHA B MOACTUIKAX PA3HBIX
TUIIOB PACTUTEJbHBIX ACCOIMAIIMI ITOKA3aJI0, UTO PA3JINUUA JUTHU-
HOBBLIX IapaMeTpPOB B HUX MeHee KOHTPACTHBI, a COAepIKaHue JIUT-
HUHA 3HAYUTENHLHO HUKE 0 CPAaBHEHUIO C KUBBIMU PACTUTEILHBI-
MU TKaHaMH. HO KOMIIO3UITMOHHO MMOACTUIKK IIOBTOPSIIOT XapaKkTep-
HbI€ IJIS1 "KUBBIX TKaHell 3aKOHOMEDPHOCTU: ITOJACTUJIKY XBONHBIX II0O-
PO XapaKTepu3yITCA HAKOIJIeHWEM BAHUJIWHOBBIX (TBasI[UJIOBBIX)
denosioB — g0 33 mr 1! Copn O KPOHOM MOXKIKEBEJbHUKA, M COXPa-
HSIOT TeHJEHITNIO K MEHbIIIEMY CONEePIKaHUI0 CUPUHTUIOBBIX 1 KyMa-
PUJIOBBIX CTPYKTYpP; JUCTBEHHBIX — MMEIOT MPUMEPHO PaBHBIE COOT-
HOIIIEHUSI BaHUJIMHOBBLIX (IBASAIIUIOBBIX) M CHPUHIMUJIOBBIX (DEHOJIOB
¥ MeHbIllee [0 CPABHEHUIO C KYMapOBBIMH KOJHUYECTBO (PEpyJIOBBIX
kucyot (V:S:C — 4:4:1; 2:1:1). 3HaunTeJbHOEe YMeHbIIIeHNE IPOAYK-
TOB OKUCJIEHUA JUTHUHA XapaKTePHO AJA 6YKOBO-IpaboBO-KaIlITaHO-
Boro omaza ¢ 10.4 mo 2.2 Mr/r yriepoja; omajma B 0epe3oBoii poIle —
¢ 24.5 mo 10.9, ocunoBoit porie — ¢ 9.3 mo 1.6 mr/r yraepoza [2, 4].
3HaUMMO YCTAHOBJIEHO, UTO HAMOOJIbIIIEE COAEPsKAHNE JUTHUHOBBIX
¢eHOJI0B CBOWICTBEHHO HEe HAIA3€MHBLIM, a IMOA3eMHBIM TKAHAM pacTe-
Huii [2, 4]. KoahduiimeHT Koppeadanuy cofep:KaHusd JUTHUHA B II0-
uyBe u 6uomacchl KopHeit — 0.92-0.99. HauGoabiiuii BKJIaa KOPHEBO-
O JIUTHUHA IIPUCYII] JIYTOBBIM 9KOCHUCTEMaM M OCOOEHHO B CTEITHBIX
co00II[ecTBaX CO 3HAUMTEJIBHBIM IPeodafaHneM IIOA3eMHOI 0mrmoMac-
Cbl HAJ HAA3EMHOM, I'le OTHOIIEHVEe IMOA3EeMHBIX OPraHOB K HAaJI3eM-
HEIM gocturaetr 20. B jlecHBIX 9KocucTeMaxX OHO 3HAUMTEJbHO HIKE,
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OTHOIIIeHNE IIOA3eMHBIX OPraHOB K HaazeMHbIM — 3-7. Haumensbiias
pOJIb KOPHEH B KPYroBOPOTe JIUTHHUHA OOHApy’KeHa B arpo-aHTPOIIO-
TeHHBIX 9KOCHUCTEMAX C PABHBIMH JOJAMH HAA3€eMHOM W MMOA3eMHOM
6uomaccshl, gocturas 1. CooTHOIIeHUA JUTHUHOBBIX (PEHOJIOB B KO-
HeBOIl OmoMacce IOBTOPAIOT 3aKOHOMEDPHOCTM, CBOMCTBEHHBIE HA-
3€MHBIM OpraHaM.

TunuuyHble CTPYKTYPHBIE (DPAarMeHTHI JUTHUHA eIe OOJI0 y3-
HaBaeMmbl B mouBax [3]. Hampumep, B cephbIxX JecHBIX IouBax KoJuio-
MEHCKOTO OIIOJIbA BeJIWYWHA OTHOIIEHUS CUPUHTUIOB K BaHUJIMHAM
S/V oxono 1. 9Tu mMudpPH COOTBETCTBYIOT 3HAUEHUAM, TUIHUUYHBIM
[JI CBEXKUX TKaHeU 0epesbl, XapaKTepPUIYIOIINXCSA SKBUBAJIEHTHBIM
BKJIQJIOM CUPHUHTUJIOBBIX UM BAHUJIWHOBBIX emumHuIl. IlouBbl «Tyib-
CKMX 3aCeK» XapaKTepU3YIOTCs OTHOIIEHWEM CUPUHIUJIOBBIX (PeHO-
JoB K BaHuauHaMm S/V okoso 0.8 B BepxHeil dacTu IPOGUIIA, UTO
TUIUYHO [IJIsI OPEBEeCHBIX IMHUPOKOJUCTBEHHBIX IIOPOJA. YCTaHOBJIE-
HO, uTo HambosabIitee cymmapHoe (VSC) KoauduecTBO MPOAYKTOB OKMC-
JeHUsl JIUTHUHA B PACCMaTPUBAEMBIX TOPH30HTAJBHBIX PALAX ITOUYB
MIPUYPOUYEHO K IIOYBAM €CTECTBEHHBIX OMOTEeOIleHO30B C HaWBBICIIEH
OMOMPOAYKTUBHOCTRHIO: cepasi JiecHasa mouBa TyJIbCKUX 3aCeK, UePHO-
3emMbl KypcKOTO 3a10BeIHNKA, KPACHO3€Mbl TPOIIMYECKOro jeca AMa-
3oHuU. [Ipu aTOM MOKa3aHa JUHeHHAA 3aBUCUMOCTb YBEJIUUEHUS CTe-
TIeHW U3MEHEeHHOCTU OOKOBBIX IeIOUYeK JUTHUHOBBIX CTPYKTYp. Tak,
B IIOYBaX IOMKHOM Taiirm oHa cocrasiuser 5-8%, Jsecocrenu — 9-10,
yepHodeMmax — 10-12, mocturas MakcuMaJbHBIX 3HAUEHUII B KPaCHO-
gdemax Tpomuueckoro Jjeca g0 30-50%, T.e. paKkTHUUECKHU cieayeT 3a
BEJIMUMHOI Ieproja OMOJIOrMYecKOoi aKTUBHOCTH. B mouBax BepTH-
KaJbHOTO PsaAfa HabJiomaeTcsa mapabojiMuecKuil XxapakTep pacIipefe-
JIeHUA JIUTHUHA B PAAY: OT IOTHOXKUS K BEPIIHMHAM C MaKCUMyMOM
collep;KaHmusA JUTHUHA B CyOaJbIIMHCKUX YEePHO3€MOBUIHBIX II0Y-
Bax (Tebepamuckuit sanoBemuuk KaBkasa u 3akasHuk Yon-Kypuak
Taup-Illarsa). B ycioBusax aHTPOIOTEHHOTO HCIIONL30BAHUS (IIAITHS
Pycckoit paBHUHBI, IIJIaHTAIIUSA ITPOU3BOACTBEHHOI ApeBecuHbI Bpa-
3UJINU, BTOPUYHBIE Jieca KpacHOAPCKA) KOJIUUYECTBO JIUTHUHA B IIOU-
BaxX YMEHBIIIAETCA II0 CPABHEHMIO C eCTECTBEHHLIMU aHAJOTaMMU.

YcTaHOBIIEHO pachpejesieHre JUTHUHOBBIX (DEeHOJIOB Ha BCEX
YPOBHAX CTPYKTYPHOM opraHmsamuy mous. Ha ypoBHE ITOUYBEHHOTO
mpoduyia HamboJbIllee CyMMapHOE KOJUYECTBO IIPOAYKTOB OKHCJIE-
uuda (VSC) murauHa B paccMaTPUBAEMBIX Psgax IIOYB IIPUYPOUEHO K
BEPXHUM TI'yMYyCOBO-aKKYMYJATUBHLIM TOpus3oHTaM — g0 12-18 mr/r
Copr‘.’ HanMmeHbInee (1-4 mr/r Copn) — K HUOKHUM dYacTaM Ipoduseii.
B rymycoBBIX TOPU30HTAX KOJMUYECTBEHHO IPEO0IafaioT aabJeruibl,
a B WJLIIOBHAJIBHBIX — KHCJIOTHI. Ilociiemmee o0ycaOBI€HO OOJIBIIEH
MOABUKHOCTHIO KHUCJIOT B mpoduiie IIoYB. BepoATHO, UMEHHO BaHU-
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JUHOBasA KucjoTa objagaeT HAMOOJBIIEH MUTPAIlMOHHOIN CIIOCOOHO-
CTHIO B MPOMUISAX TAE€KHBIX IIOYB, BHOCSA CBOIO JOJIO B IIYJ OPTraHU-
YeCKUX KUCJIOT, (GOPMUPYIOIINX ITOI30JUCTHIE U TJIeeBble TOPU30HTEI.
ArperaTHbII YPOBEHDb OPTraHUBAIINY TOYBEHHONM MacCChl JeMOHCTPUPY-
€T, UTO Ha MOBEPXHOCTHU arperata B OKUCJIUTEJIbHBIX YCJIOBUAX HAa-
0tomaeTcss MeHbIlee KOJUUYECTBO MPONYKTOB OKUCICHUS JUTHUHA U
0oJiee BBICOKAsA CTEIEHb €r0 OKUCJIEHHOCTU (0oJiee BHICOKWE BEJIUYU-
HBI OTHOIIIEHUS KMUCJOTHI/aJbIeTUbl) B BAHUJIUHOBBIX U CUPUHTH-
JIOBBIX €IWHUIAX, HeXKeJW BHYTPHU arperara, rle CKJIaIbIBaeTcs BOC-
CTAHOBUTEJbHASA O0OCTAHOBKA U HpeobamaioT (pakyJIbTaTHUBHLIE aHa-
9pobOHBIE MUKPOOPTaHuM3MbI. Ha ypoBHE dJI€MEHTAPHBIX ITOUBEHHBIX
YaCTHUIL COMePiKaHue JUTHUHOBBIX (DEHOJIOB C YMEHbLIIIeHWEM pasMe-
pa gactuil 3HauuTe s bHO cHuxKaeresa (p < 0.001) — B 10 pas mmo cpas-
HEHUIO ¢ QPaKIUAMU KPYOHBIX yacTull. OnHAKO UMEHHO K HaumboJee
MEeJKUM HJIUCTBIM W IBLIEBATHIM (PPaKIUAM HTPUYPOUEHBLI BEJIUUU-
HBI MaKCUMAaJbHOMN CTEIeHW OKWCJIEHHOCTU U CTEeIleHUW TpaHcopma-
muu OOKOBBIX Iemouek Omomosmmepa. IIpu 9TOM B MeIKUX (ppaKIu-
sIX XapaKTepHO U HaubOoJIbIIee cofepsKaHne 0MOPUIbHBIX 2JIEMEHTOB:
yriaepoja, a3ora, Cepsl.

OpuruHaJbHbIE PE3YJIbTAThl O KOJUYECTBE U CTEeIleHU TpaHchop-
Malliy MOJIEKYJ OMOomoJimMepa B PAAY: «TKAaHU PaCTeHUN—TIOACTHIII-
Ka—TIouBa—/IHEeBHbIE TYMUHOBbIE KUCJIOTBI-TIOTPe6eHHbIE TYMUHOBEIE
KUCJIOTBI» MO3BOJIAIOT OIEHUTH PEIalonIyild POJbh apoOMaTUUYECKUX
CTPYKTYp JUTHMHA B rymMuduUKanuu I0UYB. B 0003HAUEHHOM PAIY
YBEeJIUYUBAETCS KOJIUYECTBO apOMATHUUYECKUX KUCJOT 10 OTHOIIIEHUIO
K aJbJerujaM BO BCeX THUIIaX 00bEKTOB HE3aBUCUMO OT OOII[ET0 KOJIH-
yecTBa JJUTHUHA B HUX U JOCTHUTaeT MaKCUMyMa B IIpemapaTax I'yMH-
HOBBIX KUCJIOT U3 IOrpebeHHBIX mouB [2, 4]. Tem cambIM, HalIu pe-
3yJIBTATHI IIOATBEPIKAAIOT IIOJIOJKEHMEe O HapacTaloleM KapOOKCUJIN-
POBaHUM JUTHUHOBBIX OCTATKOB KaK O IJIABHOM IIPOIlecCe MX TPAaHC-
dopmaruu B rymyc. C IIOMOIIbI0O KOJIMYECTBEHHOrO aHAJIM3a JIUTHU-
HOBBIX (enosioB u 3C-AMP-creKTpOoCKOINY TaKiKe NO0KasblBaercs,
YTO JUTHUH BBICIIUX PACTeHUHM NpUHHMAET ydacTue B (hOpMHUPOBa-
HUU cenupUUecKnX COeIUHEeHUHN ryMyca IIOYB, BXOIA CTPYKTYPHBI-
MU (pparMeHTaMU B aaudaTUUECKYIO YacTh MOJEKYJbI (IUKU mpu 56
ppm), TaK ¥ B apOMaTHYECKYIO YaCThb MOJEKYJ I'yMHUHOBBIX KKCJIOT
(muxu nipu 147 ppm) [3]. Koadhdunuent koppendanuu (r) MexIYy CO-
nepsxanueMm jgurauHa (VSC) B ryMyCcOBBIX T'OPU30HTAX IIOYB I'YMUJ-
HBIX JAHAIIIA(TOB U ILJIOMIAAbI0 MUKA JUTHUHOBOTO IIPOUCXOMKICHUSI
B anuparunueckonn uactu *C-IMP-cuexTpa mpu 56 ppm — 0.94 (P =
0.95). B ryMUHOBBIX KHCJIOTAX MOYB JIECOCTEINN, C(HOPMUPOBAHHBIX
Ha Jiecce, a TaKyKe B UepHO3eMaX, BKJAJ apOMATUYECKUX JIUTHUHO-
BbIX ()parMeHTOB B ABa pasa 0oJIbIlle B AJEePHOI, ueM B Iepudepuii-
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HOM YacTaX MOoJeKyJbl. KoaPUIImeHT KOoppeadanuu MeKIYy COIep-
skarueM jgurHuHa (VSC) B ryMyCOBBIX T'OPU30HTaX IIOYB CEMUAPUI-
HBIX JAHAIIIA(TOB U ILJIOMIAAbI0 MUKA JUTHUHOBOTO ITPOUCXOMKICHUI
B apomaTtnueckoil gactu ’C-fIMP-cunekTtpa mpu 147 ppm —0.93 [3].
Cpasuenue '*C-fIMP-cneKTpoB HATUBHBIX IIPEIApPaTOB JUTHUHA, BBI-
IeJeHHBIX M3 Pa3HBIX IIOPOJ APEBECHBIX U TPABAHUCTHIX PACTEHUH,
CO CIIEKTPOM MOJIEKYJIBI T'YMUHOBOM KHCJIOTHI IIO3BOJIUJIO BIIEPBBIE
00HAPYKUTDH, UTO, BO-IEPBBIX, CIEKTP MUKOB, HACIEAYEMBIX I'yMH-
HOBOI KUCJIOTOM OT PacTUTEJbHOU TKaHU BechbMa IIUPOK. OHU OT-
YeTJAWBO AUarHocTupyiorca opu 56, 102, 115, 119, 131, 151-152,
160 ppm. Bo-BTOpPBIX, HA0OP IIMKOB PA3sHOPOJEH B CIEKTPAX Pa3HBIX
pacTeHuil u, COOTBETCTBEHHO, B MOJIEKYJaX I'YyMHUHOBBIX KMCJIOT Pas-
HBIX IIOYB OH TOKE JOJI)KeH OBITH Pa3HBLIM, T.€. PA3IUUYMNS B XUMUYE-
CKOM CTPOEHWU JIMTHUHA XBOWHBIX U JIMCTBEHHBIX IIOPOJ, 3JIAKOBBIX
U TPaBAHUCTHIX PACTEHUII 3aKJIIOYAIOTCSI HE TOJbKO B KOJUUECTBEH-
HOM COJEP’KaHUN OCHOBHBIX THUIIOB MEXMOHOMEDPHBIX cBA3ei f—0—4,
p=5, BB, C,,,,.—C, HO 1 B COOTHOLIEHNN MOHOMEPHBIX 3B€HBEB: BAHMU-
JIMHOBBIX, CUPUHTUJILHBIX U N-KYMapoBbIX. B-TpeTbux, JUTHUH [Ipe-
BECHBIX PACTeHUI I0MKHOI TaWIu CTAHOBUTCS MCTOUYHHKOM IIPOCTPAH-
CTBEHHO BBITSIHYTBHIX C Pa3BUTON aamdaTUyecKOH YacTbi0 MOJIEKYJI
TYMUHOBBIX KHCJIOT, a (DepyJIOBble W KyMapuJOBbie (DEHOJIBI CTeIl-
HBIX pacTeHuil (GOPMHUPYIOT MPOCTPAHCTBEHHO KOMIIAKTHBIE CTPYKTY-
PBI TYMUHOBBIX KHCJIOT YePHO3EMOB C XOPOIIIO BBIPAKEHHOUM apoMa-
TUYECKOHN YaCThIO.

PackpeIThl BepOSTHBIE MEXAaHU3MBI CTAOMIM3AIIUN JUTHUHA B
mouBax: 1) abMoreHHOE HAKOIJIEHHNEe B BOCCTAHOBUTEJBHOU cpene ¢
3aTOPMOXKEHHON OMOJIOTMUECKOH aKTHMBHOCTHIO II0uB [1]; 2) mpu mo-
rpebeHun: BTOPbIe T'yMYCOBbIE TOPU3OHTEI, TOTPe0eHHbIEe TOPU30HTHI;
3) cTabunmsanuu JUTHUHA B COCTaBe CMEIIaHHOCJIOMHBIX MUHEPAJIOB;
4) (pusuuecKas cTabUIN3aNUA — AHAJIN3 JUTHUHOBBLIX (DEHOJIOB B I'Pa-
HYJOMEeTPUUECKNX (PPaKIusiX, Ha IOBEPXHOCTH U BHYTPHU arperara;
5) B cocTaBe MeTaJJIOPraHNUYeCKUX KOMILIEKCOB; 6) IIpu KOHKPEIHO-
obpasoBanmuu; 7) B TYMHUHOBBIX KHCJIOTaX. ¥ CTAHOBJIEHO, UTO OJaro-
Japa XUMUYecKo! U (hpusmosiornuyecKoil crenu@uuHoCT (PeHOIbHBIX
COEIMHEHMH PACTUTEJIBLHOTO IPOUCXOKIAEHNA, HAPALY C MX BBICOKOM
YCTOMYMBOCTHIO K PABJIOMKEHUI0, JUTHUHBI JOJIKHBI OBITh MCIIOJIb30-
BaHbl KaK MOJIEKYJIAPHBIE CJIeJbl HA3eMHOr0 OPTaHWYECKOIr'o Bellle-
CTBa IIPU PEKOHCTPYKIIMU YCJOBUU majieocpernst [5].

WccnemoBanusa BrIOSHEHB! IpU GuHAHCOBOU moanep:xke DAAD B Baii-
poiitckom yuuBepcurere PPI', rpantoB PO®DPU Ne 08-04-00809, 09-04-
00747, 11-04-00453
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BIUAHUE TEMMNEPATYPbI U BITAXXHOCTU
HA MUHEPANTU3ALIMIO N TYMUOUKALIMIO JIMCTBEHHOIO OMALA
B MOOENIbHOM MHKYBALUWOHHOM 3KCNEPUMEHTE

A.A. IlapnoHoBa, A.H. ManbueBa, B.O. Jlonec age NepeHto, A.K. KBUTKMHa,
C.C. BbbixoBel,
WHCTUTYT hr3NKO-XUMUYECKUX U Bronornyeckux npobnem novsoseaeHns PAH,
r. MywmHo

OreHKa BAUSHUSA TeMIIEPATypPhl U BJIAKHOCTU Ha I'yMUDUKAIIUIO
PacTUTENTbHBIX OCTATKOB B JIECHBIX HKOCUCTEMAX IIPEACTABJIAET 0O0JIb-
1101 MHTEPEeC B CBA3UW C COBPEMEHHLIMU M3MEHEHUAMU KJNMAaTa, Of-
HAKO J0 HACTOSAIETO BPeMEHU 3Ta IIpobJyieMa OCTaeTCsA HEeIOCTATOUHO
U3y4YeHHOI. B oTimume oT MuHepaamsanum, KOTOpas COIIPOBOKIAET-
cs IOTepell yriepoja M 3JIEMEHTOB MHUHEPAJbHOTO MUTAHUS B XOIe
Pa3JIoKeHUsA PaCTUTEJBLHOTO Omajaa, ryMuduranus ABISEeTCA OUYeHbDb
BaKHBIM 9KOJIOTUYECKUM IIPOIIECCOM, IO3BOJIAIOIINM CTaO0MIN3UPO-
BaTh OPTaHUYECKUI YIJIE€POJ B 9KOCUCTEME.

ITenr HacroAmeilr paboOTHI — OIEHKA BINAHUA TEMIIEPATYPHI U
BaaskHOCTH Ha smmccuio CO,, GMOXMMWYECKUH COCTaB JIMCTBEHHOTO
omaja M cojep:kaHue rymMuHOBBIX BelecTB (I'B) B mpoliiecce romoBo-
0 PasJIoKeHus.

JIucTBeHHBIN oman (Copr. 46.9%; C/N 31.2) orbupanu B cme-
manHoM Jiecy IIpmnokcko-TeppacHoro 3amoBeTHUKA, U3MeJIbUYaad Ha
¢dparMeHTH guamMeTpoM 1 ¢M, CMEIIWBAJIM C IIECKOM B COOTHOIIIEHUU
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1:20 u uakyOupoBaau mpu TeMmieparypax 2, 12, 22 °C u BraxHoCTH
15, 30, 70, 100 u 150% IITIB. B gunaMuke omnpeaessajd NHTeHCHB-
HocTh BhIfeneHus CO,, a B KoHIe nHKyOamuu (390 cyT.) — comepxa-
uue C, N, IUTHUHA, IEJII0J03bl U TeMUIEJI0J03bl. ['yMuUGUKaIIIO
oIleHMBaIU 10 HaKomieHUIO I'B B KoHIle sKcniepuMeHnTa [1] u Besmunm-
He IpelejbHON MHUHEpaJu3alliy JUCTBEHHOI'0 OIlaja, PacCUMTAHHOMN
HA OCHOBaHUU KyMYJATUBHBIX moTepb CO, [2].

IIpomecc MuHepasmsamuy JUCTBEHHOTO OIaja OKasajcsa Hawu-
0oJlee UYBCTBUTEJNLHBIM K M3MEHEHUAM TeMIIePATypPhl U BJIAMKHOCTU
TMOYBBI Ha HAYAJBHON CTaauu pasjaokeHus (B TeueHme mepBbIx 30
CyT. MHKYOAIuu), KOrma IIPEeMMYIIECTBEHHO MITPOUCXOIUT TEeCTPYK-
U JIaOUIbHBIX KOMIIOHEHTOB. Y MEHbIIIEHIE BIUAHUSA TUIPOTEPMU-
YeCKUX CBOMCTB Ha MUHEPAJIMU3AINI0 B XO[e Pas3JIOKEeHHUs oIajga MOo-
JKeT OBITh CBA3aHO KaK C HCUepliaHueM Hawmbojee MOCTYIHBIX CyO-
CTPaToOB, TaK M C aJamnTaiueii MUKPOOHOTO cOO0IIecTBa K yCTAHOBUB-
IIUMCA 3HAUEHUSIM TeMIIepPaTyphl U BIAKHOCTH.

I'ymupuramnusa, paccunTaHHaA II0 IIPEIEJIbHON MUHEPAJIU3aI[NN
omaja, IPaKTUYEeCKU He 3aBHCeJa OT TeMIIepPaTypbl, HO CYII[eCTBEHHO
ymenbItanack ot 70 mo 3% Copr. ¢ yBeJIWUYEeHUEM BJaXKHOCTU OT 15 1o
150% IITIB. Pacuetr xoaddurmenTos rymupuramnuu (Kr) sucreenHo-
ro omaja KaK OTHOIIeHHEe COAep:KaHUsd yIjaepona, SKCTparupyeMoro
nupodocharom Na, B KoHeUHO Ipobe K ComepKaHUIO YIepoaa B UC-
XOmHOM 00pasiie (CM. PUCYHOK) TO3BOJNJ 60Jiee YeTKO OIeHUTDH BJIU-
sSIHWe TeMIIePaTypbl U BJIAMKHOCTH Ha 3TOT IPOIIECC.

80 4 02
m12
722

300 20.7
223 23.0 215
159 209
144 33
10.6 9.0 8.9
30 70 100 150

BRaxHocTh, %NB

KoadbdpunumeHTsbl rymmdpmkaumm, BolpaxeHHble B % OT UCXOQHOIO COAepXaHus
C,.. B CTBEHHOM oOnaje no BapuaHTam UHKY6aLMOHHOTO onbITa.

op
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MHuoskecTBeHHasa JUHeHHas Koppeadanusa mexay Kr, Tremmepary-
poii um BIAXKHOCTBHIO oIlajga oKasajach moctoBepuoii (P < 0.001), a
ypaBHEHUE PEerpecCry BBITVISIIUT CJIEIYIOINM 00pasom:

Kr = 36.26—-0.69xT—-0.65xW,
rae T u W — temmeparypa 1 BJIa}KHOCTH COOTBETCTBEHHO.

B orimume or MuHepasmsanuu, Iporecc ryMupUKalIuA OKa-
3ajicsi MeHee aJAlTHPOBAH K M3MEHEHHUIO TeMIIepaTyphbl M BJIAKHO-
CTHU, IIOCKOJIbKY OH CBfA3aH ¢ TpaHCchopMamueil 1 CUHTE30M JOBOJbHO
CJIO}KHBIX OPraHUYECKUX COeNUHEHUI.

Maxkcumanbaoe 3Hauenne Crxk/Chr — mokasaresd TJIyOUHBI T'y-
mupuranuu — "Habaogagock B Bapuante 12 ‘C u 15% IIIIB, mosto-
MY OITUMAJbLHBIMU THAPOTEPMUUYECKUMU YCIOBUAMU AJsI TyMupUKa-
AU ABJSIOTCA CPeAHAS TeMIepaTypa U MUHUMAJIbHAS BIAYKHOCTb.

JINTEPATYPA
1. Anexcandposa JI.H. OpranuuecKoe BeIecTBO MOYBBI U IIPOIECCHI €T0
Tpanchopmanuu. JI.: Hayka, 1980. 287 c.
2. Berg B. Decomposition patterns for foliar litter: A theory for in-
fluencing factors // Soil Biol. Biochem., 2014. Vol. 78. P. 222-232.

OPTAHWYECKUE COEAUHEHUA
B NOYBAX EBPOMEACKOIro CEBEPO-BOCTOKA POCCUU

E.O. NogbiruH, B.A. Be3Hocukos, [I.H. Na6os
WHctutyT 6ronormum Komu HLL YpO PAH, 1. CbikTbiBKap

dyHAaMeHTaJIbHBIMUA CBOMCTBaMHU I'ymMycoBbIX BelrecTB (I'B) saB-
JSIOTCSA HEeCTeXUOMETPUUYHOCTh COCTaBa, HEPEryJIAPHOCTH CTPOEHUd,
TeTepPOTeHHOCTh CTPYKTYPHBIX 3JE€MEHTOB U MOJUIUCIEPCHOCTH, KO-
TOPBIE YCJIOMKHSIIOT CUCTEMATUBAIINIO CTPYKTYPHO-(QYHKIIMOHATbHBIX
napameTrpoB I'B. 3oHabHbBIE OMOKJIMMATHYECKNE OCOOEHHOCTU YCJIO-
BUI CEBEPHOTO ITOUYBOOOPAa30BaHUA (BBICOKAA KPUOTEHHOCTD U YBJIAMK-
HEHHOCTH IIOYUB II0 CPABHEHUIO C I0KHBIMU permoHamu Poccuum, Kuc-
Jas peakIiusa cpelbl, HU3Kas CTeIleHb HACBIIIEHHOCTH IIOYB OCHOBA-
HUSAMU) TPUBOIAT K CYIIIECTBEHHLIM M3MEHEHUAM COCTAaBa U CBOWCTB
BBICOKOMOJIEKYJISIPHBIX TYMYCOBBIX BEIN[ECTB U CIIEKTPa HU3KOMOJIe-
KYJAPHBIX OpraHWYecKuUx coenuHeHuii. Ux memomopdusm (mo M.II.
T'epacuMOBY) JIOTUYHO paccMaTpUBaeTcad KakK IryMuUpUKAIUSI — TyMY-
cooOpasoBaHue, T.e. PA3JIOKEHUEe C 00pa3soBaHMEM ITPOMEKYTOUHBIX
(TTpeATyMYCOBBIX) BeIeCTB, TaK X COOCTBEHHO TyMyca.

ITesns paboThI — UBYUUTH CTPYKTYPHO-QYHKITNOHATHLHBIE TTapaMeT-
PBI TYMYCOBBIX BeINIECTB M KOJMYECTBEHHBIN COCTaB HecIelruuue-
CKUX OPraHMYECKUX COeIUHEHWI B MOYBAX TAEYKHOUN 30HBI.
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OO0BeKTHI UCCIeJOBAHNNI: TUINUYHEIE II0A30JIMCTEIE, IVIeeIIOH30 -
CThle U TOP(PAHUCTO-IION30JUCThIE TJeeBaThle IIOUYBBI, CHOMUPOBAH-
Hble Ha TOKPOBHBIX CYTJIMHKAX.

B pesyabTaTe mMpoBeIeHHBIX MCCAECAOBAHUN HAEHTU(PUIIMPOBAHBI
U KOJUYECTBEHHO OIIPEeNeJieHbI ciaeayiomnue (GyHKIIMOHAJIbHbBIE TPYI-
Bl ¥ MOJIEKYJIAPHBIE (hpparmeHThl: KapbokcuabHble (—COOH); rap6o-
muabHble (—C=0); CH,—, CH,—, CH— anudaruyeckne; —C-OR coup-
TOB, 2(pupoB u yriaeBomaoB; penoabHble (Ar-OH); xunonubie (Ar=0);
apoMmaruueckue (Ar—), UTO CBUAETEJIbCTBYET O OOJBIIION CI0MKHOCTU
CTPOEHUSA TYMYCOBBIX BEIeCTB M WX MOINGPYHKIMOHAJIBHBIX CBOM-
cTBax, o0yCJIaBIMBAIOIIUX UX AKTHBHOE yYacTHe B MOUYBEHHBIX IIPO-
meccax. ['yMUHOBBIE KMCJIOTHI COIEPIKAT B CBOEM COCTABE 3HAUUTEJIb-
HOe KOJIMYecTBO apomaTudyecKux (parmenToB (g0 44.6%), uTo 00-
YCJIOBJIUBAET WX BBICOKYIO TEPMOAMHAMHUYECKYIO YCTOMYMBOCTD.
B yrieponmom ckesetre GyJIbBOKHKCIOT IpeodaagaoT arupaTuuecKue
LEIIOYKY W CTPYKTYPhI THUIIA YIJIEBOAOB, aMUHOKHUCIOT (mo 77.8%).
B ryMuHOBBIX KHCJIOTaxX IIOYB COJepKaHWe CBOOOMHBIX PaAMKAaJIOB B
IBa-IATH pa3 00JIbllle, YeM B IIpernaparax (pyJIbBOKUCIOT, 00yCIaBIL-
Bas BBICOKYIO CIIOCOOHOCTH I'YMUHOBBIX KHCJIOT K PEAKIIUSIM II0JIHMe-
pu3anuy U KOMILJIEKCO00pa3oBaHUs M0 PaJUKAJILHOMY MEXaHU3MY.

Cogep:kanre CBOOOAHBIX PAAMKAJIOB B MperapaTax T'YMHUHOBBIX
KMCJIOT YMEHBITaeTcA M0 TPOGUII0 KaK IMOA30JUCTBIX, TAK W 6OJIOT-
HO-TIO[I30JIUCTHIX ITIOYB, UTO TOBOPUT O OOJIBINIEH OMOTEPMOAMHAMU-
YECKON YCTONUYMBOCTU WX MOJIEKYJ B MHUHEPAJIbHBIX IOPU30HTAX IIO
CPAaBHEHUIO C TYMUHOBBIMU KHCJIOTAMU OPraHOr€HHBIX T'OPU30HTOB.

B cocraBe HecmenuduuecKuxX OpraHWUYECKUX COEIUHEHUH B II0Y-
Bax OmIpeiesIeHbI H-aJIKaHbI, IOJUIINKINYECKIe apoMaTYeCKe COeu-
veHuda (ITAY). UaeHETHGUIIMPOBAH TOMOJIOTUUECKUNA DAL H-aJIKAHOB —
C,,-C,,. UiccremoBanua moKasajim, YTO B COCTaBe OPTaHWYECKOTO Be-
IIeCTBa IIOYB IPe00JIafaoT CTPYKTYPHI C UKWCJIOM aTOMOB yriiepona
025, 027, ng, 031’ a OTHOIIIEHHE «HEUETHBIX» H-AJIKAHOB K «YETHBIM»
(uapexc CPI) mpessimtaer 1. 9TO CBUAETEJILCTBYET, UTO HAKOILJIEHIIE
HACBIIIEHHBIX YTJIEBOJOPOJOB B OPTaHOTeHHBIX TOPU30HTAX IIOYB IIPO-
WCXOAUT B OCHOBHOM B pe3yJbTaTe TpaHC(HOPMAIINN OPraHUUYECKOTO
BeIlecTBa BBICIIIEl PACTUTEIHLHOCTH.

B mouBax obOmapy:keunl ciaexyroinue ITAY: deHaHTpeH, aHTpa-
1meH, (QyopanTeH, HuUpeH, Oems[alaHTpalieH, xpuseH, o0euns[b]diyo-
paHTeH, OeHs[K]dayopanren, Oems[a]uupen, nubGens[a,hlamTparesn,
6eus[ghi]mepunen, nageno[1,2,3-cduupen. Ilokasano, 4uTo HAKOILIE-
HUe KaK JIeTKUX, TaK U TAMKEJbIX MOJNaPEHOB IPOUCXOIUT, TJIaBHBIM
o0pasoM, B Ipoliecce II0YBOOOpPA3OBAHUS, MeXaHH3MBI (POPMUPOBA-
HuA cocrasa ITAY uaeHTHUYHBI I cpegHel 1 ceBepHOi Taiiru. Ilpes-
JIOXKeH KPUTEPUN CTelleHUW 3arps3HeH’s II0UYB, OCHOBAHHBIA Ha pac-
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yeTe OMOTeOXMMUUYECKUX IIOTeHIInaJoB TpaHchopmamuu ITIAY, KoTo-
PBIH MOKeT OBITh MCIIOJIL30BaH IIPU Pas3paboTKe IPOEKTORB II0 OXPaHe
OKPYKaloIell cpelbl PeTMOHAIBHOTO YPOBHA.

Taxkum obpasoM, (pyHIaMeHTaJIbHOE MTO3HAHWE OPTaHUUYECKOTO
BeIllecTBa IIOYB HA «MOJEKYJIAPHO-(QparMeHTapHOM» YPOBHE OIIpe-
JIeJyigeT TPENNOCBhIIKYN IJIA CO3MaHUS TEOPETHUECKUX OCHOB HAYKH
O CJIO’KHBIX II0 COCTaBYy, CTPYKType HPUPOAHBIX OPTaHWUYECKUX Be-
mecTB nouyB CeBepa u paspaboTKe (P)pParMeHTOB BSBOJIOIMOHHO-IIPO-
1eccHoli Teopuu rymycoobpasoBaHus. VsyueHue ruapo@oOHBIX apo-
MaTHudYecKuX CTPYKTyp I'B 103BONIMJIO OIEHUTH 9HKOJOTUUECKYIO
YCTOMYMBOCTDh IIOUYBEHHOTO rymyca. MceiaemoBaHusa NTMHAMUYHON dUa-
CTU TYMYCOBBIX KUCJIOT — HecmenuuuecKux Gpaxiiuii, aBaseTcs oc-
HOBOH [AJIA OUATHOCTUKU IIPOIIECCOB ITOYBOOOPABOBAHUA U CTEIEHU
Jerpajanuy IIOUYBEHHOT'O OPraHMYECKOTO BEIeCTBa IIPU aHTPOIOTeH-
HBIX Harpyskax. Hecmernupuueckrue KOMIIOHEHTBI TyMyca, 00Jiazato-
Iye aKTUBHBIMY JIAOMJIBHBIMU CBOMCTBAMU, MOTYT OTPaKaTh OMOXU-
MUYECKYIO CUTYaIluI0 B TA€KHBIX IIOYBAX €BPOMEHCKOTO ceBepo-BOC-
Toka Poccuu.

Pa6ora BeImosiHEeHA TIpU (GUHAHCOBOM mMoaaeps;KKe rpauToB PODU (Ne 13-
04-00070-a, 14-04-31303-mos1_a) u IIporpammer YpO PAH.

MOTEPU NMOYBEHHOIO YITMEPOLA MNMPU NNECOTOP®AHOM MOXAPE
(HA NMPUMEPE YYACTKA B MOCKOBCKOW OBIIACTW)

A.A. Makapog', U. l'ymmepTt?, I.T. CyBopoB', O.H. YcneHckas', A.A. Cupun'
"MIHcTUTYT necoBeaeHns PAH, c. YcneHckoe
2Greifswald University, Greifswald, Germany

Topdanble mokapbl MPUBOAAT K MOTepe MOUYBEHHOTO YIJepoaa
(C), xoropmii mocrynaer, npexne Bcero B Buge CO,, B armocdepy,
ycuInBas MapHUKOBLIT apderT. Tophanbie mosxkapbl IMEIOT IIIIPOKOE
pacupocTtpaHenue [2], u HauboJiee MOKAPOOTACHBI OCYIIIEHHBIE HEWC-
noJyb3yemblie Topdhanuku [1]. Yuer moreps mouBennoro C mpu Topdsi-
HBIX TOXKapaxX BajKeH IJd OIMEeHKM WX HKOJIOTHUECKUX II0CJTIeACTBUM
1 000CHOBAHUSA 3HAUEHUS ITPOTUBOIIOKAPHOTO OOBOAHEHUA TOPPIHU-
KOB /I CMATYEHUS M3MEeHeHUsd KJaumaTa. [IpencraBiieHHBIE ITpeaBa-
puTesbHBIE Pe3yJbTaThl ompeesaenus 3amaca C B TOPMHSIHBIX MOUBAX
SABJIAIOTCA YaCThI0 PaboT IO OIleHKe ImoTepb mouBeHHOTO C mpu Jieco-
TOpMAHBIX IOXKapax.

UccnemoBanusa MPOBOAATCA Ha IIPpUMeEpPe YUYacTKa, MPONIeHHOTO
JecoTOPMAHLIM MOKAapPOM B SKCTPEMAaJbHBLIN M/ IIeHTpa eBpomeii-
ckoii Tepputopuu Poccum 2010 r., pacmoaosxkenuoro B IllaTypckom
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paiione Mockosckoii obmactu (N 55°37'38.75", E 39°34'32.50""). ILio-
mans rapu ~6 ra; cpegHAs riyOMHA IPOTOPAHUA TOPMAHBIX IIOUB,
ompenesieHHAsA II0 IIOJOKEHUI0 KOPHEBOUW IMeNKW COXPAHUBIINX-
cA THel mepeBbeB, — 16 cm [3]. 3amac mouBenmoro C ompemesisii-
cA Ha yYacTKaX, PACIIOJOMKEHHBIX B HECKOJBKHUX JEeCSATKax METPOB
OT BHEIIIHe!l TPaHUIlbl rapd U MOILYIIUX XapaKTepu30BaTh CrOPEB-
e IIPU MOKape JieCHble OMOTeoIeHo3bl. B 1eioM, y4acTok (IIpoii-
IEeHHBIN M HEe3aTPOHYTHIN IMOKapoM) ObLJ YaCTUUYHO OCYIIEH IIPEeIIo-
JIO}KUTEJbHO B IepBoii mojgoBuHe XX crosmetud. OmpenesieHne 3amaca
C ObLIO IPUBA3AHO K IPOOHBIM ILIOMAAAM (II/I) 5x5 M, XapaKTepu-
3YIOIUX YYACTKHU C PasHBIM ApeBocToeM: Ha m/m P1 mpeobiamaet Ge-
pesa BbIcoTO# m0 20 M u cocHa mo 22 m; Ha n/m P2 — Oepesa u coc-
Ha — o 27 m; Ha 11/ P5 — TonbKO oabxa uepHasa BbicoTO# 0 20 M;
Ha n/o P6, HemocpeaCTBEHHO IPUMBIKAIOIEll K rpaHulle rapu, — 6e-
pesa u ocuHa BBICOTOI 10 25 M.

ITpo6sr oTOMpasnCch ¢ IOMOIIBI0 METAJINUECKON KOHCTPYKIIUU
u3 Hep:xaBemolnell cranu Il-o0pasHoii opmbl mmpuHoinn 11 u riy-
ounoii 20 cM, KOoTOpas 3aTOUYEHHBIMU KpPasMU Bpesajiach B OOKOBYIO
CTEeHKY IIOUYBEHHOTO paspesa. M3BiIeueHHBIH MOHOJIUT TOpda AenJICs
Ha paBHBIE CJIOW TOJIIUHON 5 CM, AJS KOTOPBIX BBIUMCJSAIACH 00H-
emMHaA macca. ITapannenbHO 0TOMpPANTNChL 00PA3IILI A OUpeaeIeHUs
00TaHWYECKOTO COCTaBa UM CTelleHM pasioykeHusa Topda. Comeprranue
C B MOCJIONHBIX 00pasiax Ompenessjoch IO IBYM HaBeCKaM CYXOro
u3MeJbuYeHHOTo Topda Mmaccoii 2-3 r. BorammuecKuil cocTaB U CTe-
neHs pasiaoxkenus (R) Topda ompemendanym MUKPOCKOIMYECKUM Me-
TOIOM IIeHTPU(GYTrupoBaHUs; 00BEMHYIO MAacCy — IIOCJIe BBICYIIIMBA-
Husa upu 105 °C; 30/bHOCTE — IPOKAIUBAHNEM IIPU TeMIIepaType 030-
aeuus 800 °C; comepaxkanne C — Ha 3JI€eMEHTHOM aHAJIM3aTOpPE vario

Ne | My6uHa 3onb- |O6bemHas | Copepxa- | 3anac C
in oM ’ Bug Topca R, % |HOCTb,| Macca, Hue C, B Croe,
% r/cm® r/cm® Kr/m?
0-5 [peBecHbIn — 21.8 0.17 0.085 4.26
P1 5-10 |OdpeBecHsbint 35 18.0 0.20 0.104 5.22
10-15 |OpeBecHbI 30 10.4 0.19 0.106 5.30
0-5 [peBecHo-ccharHoBbIn | 40-45 | 27.0 0.17 0.076 3.82
P2 5-10 |OpeBecHo-cparHoBbln | 40 17.7 0.17 0.077 3.87
10-15 |ApeBecHo-cdparHoBbin | 35-40 | 14.0 0.19 0.100 5.02
0-5 [peBecHbIn 45 18.5 0.14 0.068 3.42
P5 5-10 |CdparHoBbIN 40 16.7 0.12 0.057 2.85
10-15 |MarennaHvkym 25 3.88 0.16 0.077 3.84
0-5 - 40-45| 27.5 0.27 0.093 4.63
P6 5-10 [CocHoBblIl 40 | 5.36 0.20 0.112 5.58
10-15 |CocCHOBO-MNyLINLIEBHIV 35 3.10 0.13 0.072 3.59
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MICRO cube (Elementar, I'epmanus), cropanue oopasia Ipu TeMIIe-
parype 1140 °C, paszmeneHue rasoB C IIOMOIILIO METOLA IIPOrPAMMEIU-
pyemoii crymenuartoit mecopbruu — TPD (Temperature Programmed
Desorption), TpexKpaTHas ITOBTOPHOCTD.

CoryiacHO IOJNyYeHHBIM AaHHBIM, 3amac C B BepxHeMm 15-can-
THMETPOBOM CJIO€ IIPEMMYIIECTBEHHO BEPXOBOUW TOP(SHOM IIOUBHI,
YIJIOTHEHHO! B pe3yJjbTaTe YCaAKU IIOCJe BO3AefCTBUS YACTHUUHOTO
OCYIIIeHIs, COCTAaBUJI AJIA paccMoTpeHHbIX /i 14.78, 12.71, 10.11,
13.8 xr/m?. Ilpuaumas MuHUMAaJbHOE 3HaueHue B 10 Kr/m? u moury-
yeHHYIO0 paHee [3] cpenHioio ray6ouHy Iporopauus Topda Ias paccMma-
TpuBaemMoi rapu B 16 ¢M, MOXXHO IOJYYUTh IIPEIBAPUTEIBHYIO OIlEH-
Ky morepu 3amnacoB mouBenHoro C rmpu mosxape, KOTopasi COCTaBUT 00-
aee 100 T/ra.

Pabora BrimonueHna npu prurancoBoi mongep:xke IIpoexra Ne 11 IIT 040
RUS K BoccraHnosiienue Top@saHbIX 00JIOT.
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NECHAS NOACTUNKA
M NPOLIECCbI B MMHEPAJNIbHOWU YACTU NPO®UNA -
®AKTbI U TUNMO3E3bI

E.F0. MunaHoBckum
MockoBckuin rocygapcTBeHHbI yHuBepceuteT nMm. M.B. JlomoHocoBa, 1. Mocksa

Muxkpobuosornueckas u XuMnuuecKkasa TpanchopManmusa MaTepua-
Jia JIECHOUW IOACTUJIKY IIPUBOJUT K 00PA3OBAHUIO BOLOPACTBOPUMBIX
opranuyeckux BelecTB (BOB) — KopoTkormemoueuHblx aaudaTuye-
CKMX KapOOHOBBIX KHUCJOT, YIJIEBOJAOB, aMUHOKUCJIOT, PACTBOPUMBIX
MIPOAYKTOB Pa3JIOKEHUA JUTHUHA U I1eJI0103. [IpencTaBisaa Malyio
YacTh ITOYBEHHOTO OPraHWYecKOro BellecTBa, BOB aBisercsa ocHOB-
HBIM KOMIIOHEHTOM JKHUIKOUN (has3hbl IIOUB, aKTUBHO yUYaCTBYIOIIIUM B
XUMUYECKUX U OMOJOTUYECKUX IIPOIleccax B IIOUBE.
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BesyciioBHa poJsib JIeCHOU MOACTUIKY KaK ncTrounuka BOB, koro-
pbIe IOCTYNIAIOT B BePXHUEe MUHepPaJIbHble TOPU3OHTHI IPODUIsi, o0pa-
3YIOT HEHAaCHIIIEHHbIE MeTaJJIOPTaHUYeCKNe KOMILIEKChI, MUTPUPY-
I0II[Vie C TPAaBUTAIIMOHHOM BJIAroil B HUIKeJIE)KaIl[ue TOPU3OHTHI, e
OCa’KJAI0TCS B HACBHIMIEHHOM MeTamaMu coctoaHuu [2-4 u ap.]. Or-
IaBas IpuopuTeTHyo posab BOB B reHesunce TaeXHbBIX IIOUYB, (PYHKIH-
oHaJIbHaA cuenuduuHocTs BOB mous JiecocTenHOI 30HBI B IIPOIleccax
TpaHchopMaIuy UX TBEPAOH (ashbl AAaJIEeKO He pacKphITa.

IToneBbie (Opeubyprckasi, Bopoue:mckasa, Kypckas obsactu) u
JabopaToOpHBIE KCCJIEIOBAHUA IIOKA3aJau, UTO II0 CPAaBHEHWIO C Uep-
HO3eMOM MAaIllHU T'yMYCOBO-aKKYMYJIATUBHBIN T'OPU30HT UYEePHO3EMA,
IIPUJIETaoIlero K IMalllHe, MEePTBOIIOKPOBHOI'O Ay0oBoro Jieca (Jeco-
IMOJIOCHI) cofep:KuT Ha 2-5% OoJibIlle yriaepoma M XapaKTepuayeTcs
IpPeKpacHOd BOMOYCTOMUMBOII arperaTHOW CTPYKTYpO#, obecmeumBa-
011l BBICOKYIO (DpUIBTPAIMOHHYIO cIIocOOHOCTh. Bosiee 60 jeT Hasan
B pabore [1] ormeueno, uto B Kamennoit Crenu comeprkanme rymyca u
KauecTBO CTPYKTYPhI uepHO3eMa Iof 50-JIeTHHMU MePTBOIIOKPOBHBI-
MU JIECHBIMH II0JIOCAMH Jy0a He YCTYIIaeT UYepHO3eMY MHOTOJIeTHei
HEKOCHMOI 3aJIe;KU U CYIIeCTBEHHO IIPEeBbIIIaeT BAPUAHTHI C TPaBO-
MMoJIbHOM cucremoii. IIprnynHy aBTOP CBASBIBAET C BOJOPACTBOPUMBI-
MU TYMUHOBBIMU KUCJIOTAMMU: «...BBIMBIBAsCH 13 MOACTUIKU B IIOYBY,
OHU IIPONUTHIBAIOT CTPYKTYPHBIE OTJEJIBHOCTHU U1, IEPEXOnA U3 30JId
B I'eJib, CIIOCOOCTBYIOT IIPOYHOCTHY arperaToB».

B moJsieBOM JIH3MMETPUYECKOM SKCIEPUMEHTe O0Hapy:KeHa M-
rpanus MeJKo3eMa IIPU OTCYTCTBUU IIOACTUIKY HA ITOBEPXHOCTHU II0U-
BbI Ju3umeTpa (2-6 mr/a ¢ moctuakoi, 600-800 mr/m1 — 6es). B Ha-
TUBHOH (hopMe MeJIKO3eM IIPEJCTaBJIeH MUKpoarperaTaMu ¢ IpeuMy-
mecTBeHHbIMU aumamerpamu 4.6, 11,0 u 27.4 MKM, KOTOpbIe pacia-
IalOTCA IIOCJIe AUCIIePraluy Ha dJIeMeHTapHBbIe ITOUYBEHHBIE YACTHUIIHI
(3ITY) nguamerpom 0.5 u 1.2 MKM.

Koncratupyercsa HakKoIlJIeHHe I'yMyca ¥ BOCCTAHOBJIEHUE BOJO-
YCTOMYMBOM arperaTHoil CTPYKTYpPhl B UepHO3eMax II0J, MEPTBOIIO-
KPOBHBIMU JIECHBIMHI HACAMKIEHUAMU; NHTEHCUBHBIN BHIHOC MEJIKO3e-
Ma 13 MIOYBBI JIU3UMETPA IIPU OTCYTCTBUM HA Hell MOJCTHUIKMI.

O0bscHUTh HabJI0aeMoe ITO3BOJISAET TUIIOTe3a O IMIPUOPUTETHON
posnu xoMmmoHeHTOB BOB mozcTuakm B mpoiieccax TpaHchOpMaIluu
MUHepaJbHOU Macchl uepHo3eMoB. BOB obOsamaioT HanbOOJBIIEH mO-
TEHIIMAJbHON CIIOCOOHOCTHIO MONACTH HA IMOBEPXHOCTh TBEPAOIl (a-
3bI MOYB (BKJIIOUAA MUKPO- W HAHOIIOPHI, HEJOCTYIIHbIE OMOTE) U MO-
muduiupoBats ee. 'mapodunbubie KoMmnoHeHTs BOB Hamnboree mox-
BEPIKEHBI XWMUUYECKOM W MHUKPOOHMOJIOTMYECKON MUHepaJnu3allun.
OHu 00Ja7a10T TOHMMKEHHOU (M0 cpaBHeHUIO ¢ TuapododuasiMu BOB)
COPOIITMOHHOM CIIOCOOHOCThI0. MUKPOOMOJIOTUYECKN U XUMUYECKH
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ycroiiumBbie TuapodobHble KoMIoHeHThl BOB copbupyoorcsa TBepaoi
dasoit. Urorom copbrimz BOB Ha moBepxHOCTHM MuHepaabHbIX IITY
CTaJI0 X HOBOE KAUeCTBO — CIIOCOOHOCTH BCTYIIATh B MEKUACTUUHBIE
B3aUMOZeicTBUSA, ABIAIONMECS OCHOBOM (DOPMUPOBAHUA YCTOUUNBOML
arperaTHON CTPYKTYPHI.

IIpomecc jeccuBaka MPU OTCYTCTBUU IOACTUJIKH HA IIOBEPXHO-
CTU IIOYBHI JIUBUMETPOB U ero IpeKpalieHre Mpyu HaJUUUU TTOACTUII-
KU CTABUT BOIIPOCHI, TpeOyiolire oTBeTa. B Kakoii (opme mpomcxo-
IuT murpanus — B Buae IIIY uamu mukpoarperatoB? UTo o6ycaaBiam-
BaeT M KaKOI MexaHU3M ((pU3UUECKUN U/UIU MUKPOOUOJIOTUUECKIIT)
obecrieunBaeT CTAOMIMBAIUIO MEJIKO3eMa IIPU HAJWYUU IOACTUIKH.
BroipaskeH Jiu TaHHBIM IIPOIIECC B ITAXOTHBIX IIOUYBAX, U €CJU 14, IIe
B mpoduie IPOUCXOAUT WIIIIOBUAIbHAA aKKYMYJISAIUSA MeJKo3eMa?

Pabora BrimonaeHa npu puHaHCcOBOU noaxep:xke PODU, npoexT Ne 14-
04-01683-a.
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OPFAHUYECKOE BELLECTBO MO4YB TPENEBO4YHbLIX BOJIOKOB
N NECOMNOrPY304HOW NNOLIALKK

H.A. HusoBues"?, A.A. [1biMOB?
" CbIKTbIBKAPCKMIA rOCYapCTBEHHbIN yHUBEPCUTET UM. Mutupuma CopokmHa,
r. CbIKTbIBKap
2UHeTuTyT Gronorum Komu HL, YpO PAH, . CbikTbIBKap.

B GopeasibHBIX Jlecax COCPEIOTOUEHBI CYIeCTBEHHbIE 3alachl Op-
raHMUYEeCKOro yrJjepoja, 3HaUUTeJbHAA YaCcTh KOTOPOTO aKKyMYJIUPY-
eTcs B MOYBaX. BarKHEHUIIIMM aHTPOIOTeHHBIM (haKTOPOM, OKasbIBa-
IOII[MM BJINSHNE HA TaeyKHbIE SKOCHUCTEMBI, ABJIAIOTCS J€CO3aT0OTOBM-
TeJbHbIe MEePOUpUATUA. IIpu pyOKax JIeCHBIX HacaKIeHUU Ha Jieco-
cexkax (OPMUPYIOTCA HECKOJIBKO TUIIOB TEXHOJOTUUYECKUX YUACTKOB,
KOTOpbIe Pa3JIMYalOTCA II0 CTEeIeHUW BO3JEHCTBUSA HA OKPYIKAOIIYIO
cpeny. Haumenee HapyIlleHbI «ITaCeUHbI€» yYaCTKH, HE HCIIBITHIBA-
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0I[Fe MIPAMOT0 MEeXaHUYECKOTO BO3AeHCTBUS JIeCO3aroTOBUTEIbHOM
TexHUKU 1 3aHuMaroiiue or 50 no 70% maomanu jgecocek. OcHOBHOE
BIUAHNE TSAMKEJNON arperaTHOM TeXHUKU TPOUCXOAUT Ha JEeCOIoTpPy-
30UHBIX TIJIONIAAKAaX W TPEJeBOUHBIX BOJIOKAX, COBMECTHO 3aHUMAalo-
mux or 15 1o 30% oO61ei miomanu jgecocek [4]. IIpu sTom mamene-
HIUe OPraHMYeCcKOro BeIl[eCTBA [I0UYB, IOJABEPrarIUXCs CYIIeCTBeHHO-
My MeXaHUYeCKOMY BO3IeHCTBUIO, IPAKTUUYECKU He M3yUeHO.

B cBssu ¢ aTuM Iesb JaHHOI PabOThI — M3yUeHUe 0COOEHHOCTEH
OPTaHUYECKOT'0 BeIlecTBa II0YB, MEXaHUUYECKU TPaHCHOPMUPYEMBIX
IIPU JIECO3aTOTOBUTEIbHBIX PaboTax.

W3yueHbl TOUBLI TPEJIEBOUYHBIX BOJIOKOB (8 u 35 JieT) u Jecoro-
TPy30YHON TaoImanKu (8 JeT), pacmoJIO’KeHHBIX B IIOB0HE CpPeIHEeHl
raiiru (Yers-Kymomekuit, [Ipunysckuii pationsl Pecnybnuku Komm).
OneHky aMbuUIbHBIX CBOICTB I'YMYCOBBIX BEIIECTB ITPOBOIUIU C
MCIOJIb30BaHUEM MeTOoJa JKUAKOCTHOM xpoMaTorpaduu ruapodooHo-
ro B3aumomericTBusa [3].

BepxHue reHeTruecKue TOPU30OHTHI HCCIEAYEMBIX IIOUB ITOJIHO-
CThIO TPAHC(POPMHUPOBAHBI IO CPABHEHUIO C IIOUYBAMU YyCJIOBHO-()OHO-
BbIX yuacTKOB [1]. OHu mpencraBiieHbI TypOUPOBAHHBIMU T'OPU30H-
TaMU CMEChI0 MUHEPAJbHBIX TOPU30HTOB, IOACTUJIOK U IMOPYOOUHBIX
ocTaTKOB. OCOOEHHOCTBIO MCCJIEYEMBIX IIOUB SBJAETCA HaJIUUYUe Ha
ruryoune ot 20 mo 40 c¢cM ropusoHTa MOTpPebeHHOI OpraHuKu. B mou-
BaxX BOCBMUJIETHUX TPEJEBOUYHOTO BOJOKA W JIECOIOTPY30UHOM IIJIO-
IIAAKN B COCTaBe MOTPe0eHHBIX OPraHUYECKUX TOPU30HTOB AUATHO-
CTUPYIOTCSI MMOPYOOUHBIE OCTATKU, KOMIIOHEHTHI PACTUTEJIbHOI'O OIla-
Ia, TIOACTUJIOK. B mmouBe BOJIOKa 35-JIeTHEr0 BO3pacTa OpraHndyecKoe
BEIIECTBO MOTPE0EHHBIX TOPMU30HTOB 00Jiee Pa3JIOKEeHO, KOMIOHEHTHI
PacTUTEJBHOTO OIlafa MPAKTUUYECKU MMOJHOCTHIO YTPATUIU aHATOMMU-
yeckoe cTpoeHmre. II0UBBI BOCBMUJIETHUX TEXHOJIOTUYECKUX DJIEMEH-
TOB JIECOCEK IIPAKTHUUYECKU JIMIIEeHbI HAIIOUBEHHOr'o MmoKpora. Ha mo-
BEPXHOCTU 35-JIeTHEr0 BOJIOKA (DOPMUPYETCsI MaJIOMOIITHAS TTOACTUII-
Ka MOIIHOCTHIO 1-2 cM. BepxHue MuHepasbHbIEe TOPU30OHTHI UCCIELY-
eMbIX IIOYB YILJIOTHEHBI, B 3HAUUTEJHLHOM CTEIeHW M3MeHEeHBI XapaK-
TEPUCTUKU JIaTEPAJTbHBIX IIOTOKOB MOUYBEHHO-TPYHTOBBIX BOJ, UETKO
IVMarHOCTUPYIOTCSA IIPOIeCCHl orJieeHus1. Typbamuu BepXHUX TOPU3OH-
TOB, yIAJeHNe PACTeHUN HAIIOYBEHHOTO MIOKPOBA C IPUBHOCOM IIOPY-
OOUYHBIX OCTATKOB, CIIOCOOCTBYIOT YMEHBIIIEHUIO KUCJIOTHOCTH, BO3-
pacTaHUIO coliep:KaHuA OMOGUIBHBIX 3JIEMEHTOB B BEDXHUX IOPU30H-
Tax TMOYB.

OpranuyecKkoe BeIeCTBO IIOUB TEeXHOJOTHMUECKUX YUYaCTKOB CY-
IIIeCTBEHHO OTJNYAETCA OT MOUB «IIACeUHBLIX» ydacTKoB [2]. B cBa-
83U C JOIOJHUTEIbHBIM IMOCTYILJIEHNEM IPEBECHBIX KOMIIOHEHTOB U UX
YCKOpPEeHHO! MuHepaausalmeil MIPOUCXOAUT BO3PacTaHHe cojeprka-
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HUA TUAPOGUILHBIX OPraHUUYECKUX COeIUHEHUH B BEPXHUX FOPU30H-
Tax HMCCJAEAYeMBIX IIOYB. 'MAPOMUIbHBIE OpPraHUUYECKUe COeANHEeHUS
CIIOCOOCTBYIOT BO3PACTAHUWIO COEIMHEHUI, CBA3AHHBIX C KEJIe30M U
amomuaueM. IlepeyBrakHeHUe, XapaKTePHOE I TPEJIEBOYHBIX BO-
JIOKOB, CIIOCOOCTBYET BO3PACTAHUIO AOJU T'UAPOMUILHBIX OpPraHmye-
CKUX coemmHEHUil. B cocTaBe OpraHmyecKoro BeIeCTBa BOCHMUJIET-
HUX IOrpe0eHHBIX TOPU30HTOB IIPe0dJIafaoT ruApouaIbHble OPraHu-
YyecKue coefuHeHUs. B morpeGeHHOM TrOpU30HTE 35-J€THETrO BOJIOKAa
BBICOKOE COZlepsKaHue TUAPO(GUIbHBIX COENUHEHUI COXPaHAETCS, HO
IIPpU 5TOM BO3PACTAET COAEP:KaHMe OPTraHUUYECKUX COeNWHEHUM, CB-
3aHHBIX C }KeJe30M U aJIIOMUHUEM.

Takum 00pasoM, BBISBJIEHO, UTO Ha TPEJIEBOUYHBLIX BOJIOKAX U Jie-
COIIOTPYB0UYHBIX ILIOIAKAaX OPraHUUYECKOe BeIeCTBO XapaKTepusy-
eTcsi JOMUHUPOBAHUEM THUAPOMGUIBHBIX, CIOCOOHBIX K MUTPAIUU B
BOIHBIX PaACTBOPAxX OpPraHUUYECKUX coenuHeHuii. IlorpeGeHHBIE opra-
HOTeHHbIEe TOPM30HTHI COXPAHAIOTCA 00jee TpeX NeCATKOB JIET, Xa-
PaKTepUlyIOTCSA BBICOKUM COAEePKaHMEM THAPOPUIbHBIX OpraHmue-
CKUX COEIUHEHUI W OIPeAessoT CIelu(UKy II0UYB TPEJEBOUHBIX BO-
JIOKOB U JIECOIIOTPY30UHBIX ILJIOIIAI0K.

Pabora BrimosiHeHA npu (QuHAHCOBOU moxmep:kke npoexta PODU (13-
04-00570-a) u rpanra IIpesugsenra P® MK-2905.2015.4.
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BOOOPACTBOPUMOE OPFAHWYECKOE BELLECTBO
B MOYBAX MOCTMNUPOIEHHbIX COCHAKOB NULIAAHUKOBbIX
N BPYCHMYHO-3ENIEHOMOLUHbIX

B.B. CtapueB’, H.A. Huzosues" 2, O.M. 3yeBa’, A.A. [ibimoB'
"MHcTuTyT 6uonornm Komu HLL YpO PAH, r. CeikTbiBKap
2 CbIKTbIBKapCKMI rOCyAapCTBEHHbI YHUBEpPCUTET UM. MuTnpuma CopokuHa,
r. CbIKTbIBKap

BogopacTBopumoe opranuueckoe BelrecTBo (BOB) mouB wurpaert
Ba)KHYIO POJIb B QYHKIIMOHUPOBAHUY JIECHBIX 9KOCHUCTEM U OKAa3bIBa-
eT CyIleCTBeHHOe BIUsSHUE Ha (opMHmpoBaHUE JecHBIX mouB [2]. Ox-
HUM U3 BeIyIux (PaKTOPOB U3MEHEHUs JIECHBIX dKOCUCTEM SIBJISIOT-
ca mokapbl. OHM OKa3bIBAIOT CYIIECTBEHHOE BO3[eliCTBHME Ha MOPQO-
JoruvecKkue, (pU3UKO-XUMHUUECKHe CBOICTBa MOYB, Iepepaclupemeie-
HUe 3aIlacoB yIJIepoaa MeKIy MUHepPaJbHBIMU U OPTaHOTEeHHBIMU I'O-
pusoaTamu. Ho mpu sTom nsmeHeunue comeps;xkanns BOB B jiecHBIX 110-
YBaxX eBPOIIeicKOro ceBepa Poccuu mpu BO3AEHCTBUU MOKAPOB K Ha-
CTOSIIEMY BPeMeHU MPaKTUYEeCKU He M3YyUeHO.

B cBssu ¢ aTuM 1esb PaboThl — M3yUEHUE COAepP:KaHus yIrJepo-
n1a BOB B mOCTIIMPOTEHHBIX MJIIIOBUAIBHO-KEIe3UCTHIX MOA30aX.

UccnemoBanmsa TPOBOAMIM HA YUYaCTKaX, PACIOJOMKEHHBIX B
cpenaeit Taiire Pecnybsuku Komu. B KauecTBe yCa0BHO-(hOHOBBIX
YYaCTKOB OBLIM WMCCJIEJOBAHBI IT0J30JIbI WJIJIIOBUAIBHO-KEIe3UCThIE,
(GOopMUPYIOIIHEC B COCHAKAX OPYCHUUYHO-3€JI€HOMOIITHOM U JIHIIIaii-
HUKOBOM. ¥ CJIOBHO-()OHOBBIE YUACTKU HE TOPEJU B IPENbIAYIINe He-
CKOJIbKO AecATuaeTui. [ OIleHKM MUPOTeHHOT0 BO3AeHCTBUA M3Y-
YeHBbI TIOYBBI COCHAKOB JIUIAWHNKOBBIX, TPOUAEHHBIX HU30BLIMHU II0-
skapamu 2, 10 u 16 jetr Hazam, 1 ABa YYACTKA COCHIKOB OPYCHUYHO-
3eJICHOMOIITHBIX, IIPONAEHHBIX orHeM 3a 50 mHeil 10 oTOOpa obOpas-
moB. Mopdosoruueckue n pU3UKO-XUMUUYECKHE CBOMCTBa MCCJIEIye-
MBIX YYaCTKOB omucaHbl HamMu panee [1, 3]. 9xcrpaknuio BOB mpo-
BOIOUJIM BOMOU OJIsA J1aOOPATOPHOTO aHaIM3a, IIOJYYeHHOro Ha ycTa-
moBke PURELAB (ELGA, Anrunsa), ¢uasrpoBanue — Ha Millipore ¢
ucmosb3oBaHueM KBapiieBbix GuiabTpoB (MN GF5, I'epmanusa). O6-
mtuii (TC) m meopranmueckuit yraepos (IC) onpenensanu Ha aHaau3a-
Tope TOC-VCPN (Amouusi, Shimadzu) ¢ mogyimem TNM-1, ob1uii op-
raanueckuii yriaepon (TOC) paccuursiBanu mo pasuuiie TC u IC. Ilo-
JyUYeHHbBbIe Pe3yJabTaThl IIePeCUNTHIBAIN Ha HAaBECKY IIOYB.

Bimanue mosxkapa Ha MOP(OJOTMYECKNE CBOMCTBA IMOYBBI CBS-
3aHO, B OCHOBHOM, C BBITOpPaHWEM MOJCTUJIKKU ¥ KPYIHBIX IpeBec-
HBIX OCTATKOB, PACIIOJIATAIONINXCSA Ha MTOBEPXHOCTH IOYBBI. Mop-
dosoruuecKkre N3MEHeHH!s ITOYB IIPOCJIEKUBAIOTCA N0 IayouHbl 20-
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30 cm [1]. B cocHAKax JUIMAaWHUKOBBIX IOACTUJIKU BBITOPEJU II0JI-
HOCTBIO, OPYCHUYHO-3€JIEHOMOIITHBIX — A0 (hbepMEHTATHUBHOTO IIOJATO-
PUB30HTA MOACTUIKMH.

ITpu amanuse comep:xkaHusa yriaepoma BOB BbIsIBI€HO, UTO MaK-
cumanbHbie comep:xkanua TC, TOC xapakTepHBI IJis ITOATOPU30HTOB
HOJACTUJIOK. B IIOACTHUIIKE COCHSAKA OPYCHUYHO-3€JIEHOMOIITHOTO CO-
nepsxkanue TC cocraBaser 7.6-15.1, B cocHAKe JIUIITalHUKOBOM — OT
5.4-9.2 mr/r mouBbl. Bosee 99% mnpeacTaBiieHO OPraHUYECKUMHU CO-
eIVUHEeHUSAMU. B ITMPOreHHbIX TOPU30HTAX IIOYB COCHAKOB JINIIANHU-
KOBBIX BBISBJIEHO CYIIIECTBEHHOE YMEHBIIIEHNE COMeP:KaHUsa yIJaIepo-
na BOB B mozcTuike aByxJeTHel rapu — mao 2.4 mr/r. IIpu mocre-
IEeHHOM BOCCTAHOBJIEHUU MHOACTUJIOK HAOJ/IOZAeTCs BO3PACTaHUE CO-
nepskauusa TC B BepXHUX HOATOPM30HTAX IIOACTUJIOK. KOHIIeHTpa-
muu yriaepoga BOB moacTH/IOK MUPOTreHHBIX COCHSAKOB JIMIIAWHUKO-
BbIX, 10 m 16 JeT Hasaj MCHBITABIINX ITUPOTeHHOE BO3[elicTBUE, CO-
craBasaeT 5.6-6.0 Mr/r mouBbl. BeISIBI€HO, UTO B TUPOTEHHBIX TIOATO-
PUBOHTAX COCHSIKOB JUNIAMHUKOBBIX COZePKaHue BceX (hopM yIJIepo-
na BOB cyijecTBeHHO HU K€ IO CPABHEHUIO C HUKHUM IIOATOPU30H-
TOM IIOACTUJIKHU YCJIOBHO-(hOHOBOTO yduacTKa. CyIlleCTBEHHBIX DPas3Jiu-
ymit comepskanud yriaepona BOB B MuHepaJbHBIX TOPU30HTAX IIOCT-
TMMUPOTeHHBIX MOYB U MOYBBI YCJIOBHO-(DOHOBOT'O yUaCTKa HEe BBHIABJIE-
HO. B momcTuiKax COCHAKOB OPYCHUUYHO-3€JIEHOMOIITHBIX, ITPOHAEH-
HBIX mokapamu 3a 50 mHel mo orbopa 00pas3IioB, HAOIIOLAETCS CHU-
JKeHre KoHIleHTpanuu yriaepomza BOB B opraHoreHHBIX TOPHU30HTaX
mo 2.7-6.0 mr/r. B MuHepaJabHBIX TOPU30OHTAX IIOYB BBISABJIEHO BO3-
pacranue cogep:kauusa BOB.

Taxkum obpasoM, MIPOBEAEHHbIE MCCJIETOBAHUS ITO3BOJUJIN BbBIA-
BUTDH, UTO HU30BbIE MOKAPHI B COCHAKAX MPUBOIAT K CYII[€CTBEHHO-
MYy YMEHBIIIEHUIO colep:KanuA yriepoga BOB B jiecHBIX TTOACTUIKAX.
IIpu sTomM B IepBBIHA TOA IIOCJE IIOKapa IIPOMCXOAUT BO3pacTaHIe
KoHIeHTpanuu yriepoga BOB B MuHepalbHBIX TOPU30HTAX IIOYB.

Pabora BeImonHEHa B XO0Je BBIIONHeHUs Ipoekta PDDIUT (Ne 13-04-
00570a) u rpanta Ilpesugmenra P® maa mosmoawsix KamaumatoB Hayk (MK-
2905.2015.4).
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NMOTEPU YIMEPOOA OCYLLEHHbIM NIECOBEONOTHbLIM BUOrEOLIEHO30M
NPU OOBbIYE TOP®A U CENbCKOXO3AWCTBEHHOM MCMONMb30BAHUU
B MOCKOBCKOW OBNACTHU

I.T. CyBopos', M.B. Ynctotun" 2, A.A. CupuH’
"WHcTuTyT necoenenns PAH, MockoBckasi 06n., OAMHLIOBCKUI p-H, C. YcneHcKkoe
2 BHW arpoxumun, r. Mocksa

Ocyirienne J1eco00JIOTHBIX OMOTEOIeHO30B M UX JaJjibHelIee XO0-
3AMCTBEHHOE HCII0Jb30BAHNE OKAa3hIBAIOT CUJIbHOE BJIUSHNE Ha 3arac
COCPEIOTOUYEHHOI'0 B HUX YIJIEPOAA, 0OJIbINIasg YacTh KOTOPOT'O MOJKET
nepexonuThk B armochepy B Bune CO,. B Haubonbel cTeneHn oTpu-
IaTeJIbHO U3MEHAET YIJIePOAHBIN OasaHc Jo0bIua Topdha U CeIbCKOXO-
3SACTBEHHOE KCIIOJIb30BAHNE YACTHUUYHO BBIPAOOTAHHBIX TOP(MIHUKOB
[3]- OcuoBHBIe moTepu yriepona (C) mpu 9TMX aHTPONOTEHHBIX BO3-
IeHfCcTBUAX CBA3AHBI ¢ 1) ymajleHreM PacTUTeIbHOCTH TP OCYIIIeHUN
¥ TIOATOTOBKeE ILJIOIaAe A 1o0biuu Topda; 2) cCOOCTBEHHO NOOBIUEt
Topda; 3) cokparenuem ¢purcamuu C mpu GOTOCUHTE3E U YCUIEHUEM
MUHepaJnu3aluy COXPaHUBIIENCa TOPMAHON 3aTEIKU.

ChenaHa TOIBITKA OIEHUTH yKasaHHbIe moTepu C Ha mpumepe
OTHOCHUTEJbHO xXapakTtepHoro mis meHTpa ETP u MockoBckoii ob6ja-
CTH YaCTHUYHO ocyIlineHHoro I[y0HeHCKOro 6osoTHOro maccusa (56°42'
c.u., 3750 B.x.). HaGuogeHus OpOBOAWINCE Ha: 1) OCYIIEHHOM
ydyacTKe, OCTaBJI€HHOM 0e3 PeKyJbTHUBAIIUU IIOocjie H0o0BIUuM Topda
(pacTUTETLHOCTh B TOUKE HAOJMIOMEeHUI MPAKTUUYECKU OTCYTCTBYET);
2) YyacTUYHO BHIPAOOTAHHOM OCYIIIEHHOM yYacTKe, PeKYyJIbTUBUPOBAH-
HOM IIOJ] IOCEB MHOTOJIETHUX TPaB U mpumepHo 20 JieT UCII0JIb30BaB-
1meMcsi KaK CeHOKOCHBIe yrofibA; 3) ydacTKe HeOCYIIIeHHOTo 6ojoTa
(xouTposb) [2]. Paccrosgsnue Me;KAy TOUKaMHU HaOJIONeHUii, pasMme-
ITeHHBIMY Ha 9TUX ydacTKaxX, cocrtaBiaser 150-300 m. CtpaTurpadusa
TOPMAHON 3ajiesKy U APYyTruUe MaHHBIE CBUIETEJIbCTBYIOT, UTO O aH-
TPOIOTE€HHBIX BO3JEMCTBUN M3yuyaeMas TePPUTOPUA ObLIa 3aHATA Of-
HHUM JIeCOOOJIOTHBIM OMOTreoIleHO30M; B HACTOSINEe BPeMs OH COXpa-
HUJICA HA KOHTPOJbHOM yuacTKe. [IpUHATO JOTyIieHrne 0 BO3MOMKHO-
CTU MCIOJIb30BaHUS JAHHBIX II0 3aIllacaM yriiepojaa (uToOMacchl U TOP-
¢da KOHTPOJBHOTO yUYacTKa [Js OIeHKU WX IIOTEePh Ha aHTPOIIOTEHHO
U3MEHEeHHBIX yYacTKaxX.

ITo mammppim “C-gaTupoBanus Topda, AOJrOBPEeMEHHAS KaxKy-
miasics CKOpoCcTh HakoILrenus yriaepoza (long-term apparent rate of
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carbon accumulation — LORCA) mnsa paccmaTpuBaeMoii yacTu 060-
JorHOro maccusa cocrasasana 0.14-0.17 T C ra'rog !, uro 6JAU3KO K
UMEIOIUMCS OIleHKaM [ 6oJioT jiecHoit 30HBI ETP [1]. Peus uget o
cpenHeit ckopoctu HakomneHuu C, KoTopas MOTJIa CYIeCTBEHHO Ba-
pBUPOBATH B TeUeHUE CyIllecTBoBaHUsA OosioTa. 3amackl C B (puTomac-
ce KOHTPOJBHOIO y4YacTKa ObLIM OIpe/esieHbl PasmelbHO IJIsS ApeBec-
HOTO, TPaBAHO-KYCTAPHUYKOBOTO M MOXOBOTO (BKJIIOUasd odec) sSApy-
coB u cocraBuau ~20 T C ra’l. Ilia OuoreoieHosoB ¢ Gojee pasBu-
THIM APEBECHBIM APYCOM, HA KOTOPbIe IIPUXOAUTCA OOJIbIas O 60-
JIOT, OCYIIIEHHBIX AJA AOOBIUYM TOp(da U CelbCKOXO03SIHUCTBEHHOTO MC-
[IOJIb3OBAHUSA, 9THU IIOTEPU MOTYT ObITH Bhimre. ITorepu C mpu Topdo-
IoObIue I yuyacTKa TopdopaspaboTKu 1 ceHOKoca coctasuau 640 u
350 T C ra'. IIpu mpogomxuTeasHOCTH HoObIun 26 u 11 jer, cpex-
Hue ekeronHblie morepu C AJsA 9TUX YyUYaCTKOB cocTaBiaAau 25 u 32 T
C ra™! cooTBEeTCTBEHHO. YUMTHIBAA HOPMATHUBLI TOP(POLOOBIUM, IIOTE-
pu C Ha 2TO# cTaguu AJsi IPYTUX TOPMPSIHUKOB MOTYT OBITh Ha IIOPS-
IIOK OOJIBIIIE.

ITo maHHBIM KPYrJIOTOAUYHBIX W3MEPEHUI CTaTUYEeCKUM KaMep-
HBIM MeTozioM B mepuof ¢ 2005 mo 2014 r., rogosas smuccusa CO, Ha
yuacTKe Topdogodsrun Bapbuposaia ot 1.6 1o 4.7 v C ra 'rog!. Cie-
IoBaTesbHO, moTepu C OT MUHepaIM3allii 3eCh COCTABJIAIOT OKOJIO
3 1 C ra’'rog!, 4To Ha MOPALOK IIPEBHIIIAET CKOPOCTH HAKOILICHUA
Topda, oTMeUeHHYIO BbIIlle. B pedyabTarTe MmuHepasausanuu 3a 10 jer
31ech TepsaeTcsa KoauuecTBo C, M3bIMaeMoe 3a OAUH CPeTHUHA TOX J0-
Oobrum Top(a. M3-3a TEeXHUUYECKON CJIOKHOCTU Pas3feIbHOTO H3Mepe-
HUA aBTOTPOGHOTO U TeTePOTPOMHOTO IBIXAHUSA IIOUYBBI HA CEHOKO-
ce 3Mech MOJKHO yKasaTh JIUIITb BEePXHUI Impemes oleHKU moreps C
3a cueT reTepoTpodHOT0 AbIXaHUS, KoTopbiii aaa 2008 r. cocraBua
80 r C m2rox !, uro npumepno pasuo 1 Tc ra'rox!. B cpaBuenuu c
y4acTKOM HOOBIUM TOp(a, CEHOKOC MMeeT MeHbIue norepu C oT Mu-
HepaJIu3anum TOPPSHON 3aJIerKuU.

OcyiieHHble TOPMAHUKU, BbIBEIEHHBIE U3 XO3AUCTBEHHOTO 000-
poTa, BHe 3aBUCHUMOCTU OT WX COCTOSHUSA, MPOIOJIIKAIOT TEPATh 3a-
nacel C, HakomJIeHHBIe paHee B Topde. 3alyKeHre CHUKAeT 9THU II0-
repu. IIpu oTCYTCTBUM XO3AMCTBEHHOIO MHTEPECA OHU JOJIMKHBI OBITH
OOBOIHEHBI [JIs CHUMKEHUS [IO0TePh YIJIepoaa, SMUCCUU MTapPHUKOBBIX
rasoB U ITOKApPHOM OMACHOCTHU 3TUX OOHLEKTOB.

Pabora BemosiHeHa npu uHaHCOBOM mopmep:xkke IIpoexta Ne 11 IIT 040
RUS K Boccranosienue TOppsaHBIX 00JIOT.
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BO3MOXHbIE CPOKW PA3INOXEHUA OPEBECHOIO OTMNAOA
B TEMHOXBOWHbIX IECAX NEYOPO-UNbIYCKOro 3ANOBEQHUKA
MO PE3YNbTATAM PAOWUYTTIEPOOHOIO OATUPOBAHUA OPEBECUHDI

B.C. XycanHoBa (KoxuHa)', A.A. CemukoneHHbIix" 2, .M. 3azoBckan®
" MockoBCKuiA rocyfapCTBeHHbIN yHuBepcuTeT uMm. M.B. JlTomoHocoBa, . MockBa
2 LleHTp no npobnemam akonoruv u npoayktueHoct necos PAH, r. Mockea
3 NuctutyT reorpacmm PAH, r. Mocksa

Cpenu myJioB OPTaHUYECKOTO yrJjiepoja IJid JIeCOB CPeaHel u ce-
BEePHOM Taiiru OOJIBIIYI0 3HAUMMOCTH MMEET BKJIAJ YrJIepoJa KPyI-
HBIX APEeBEeCHBIX O0CTaTKOB. CPOKY JpeBeCUHbI, MOJYUeHHbIe METOA0M
MaTeMaTHUYeCcKOro MOIeJUPOBAHUA, cocTaBiaAloT or 70 mo 250 mer
[1], meTomOM KOCBeHHBIX IpuU3HAKOB — oT 25-30 Jer [4], mo 50-60 [3],
100 [2] 1 meTomOM pammoyraepomHOTO maTupoBanusa — oT 110+40 mo
680=100 et [2].

O6pasipl A HCCIEeJOBAaHUS OTOMPAJUChL B IIPEATOPHON YaCTHU
ITeuopo-MibIUCKOTO 3allOBeIHUKA B HUKHEM TedeHUu p. Bosbinas
ITopo:kHsasa — mpaBoro npuTtoka p. Ilewopa. Bpanmack HauboJiee mIoT-
Hasd M COXPAHUBINASACSA APeBecHHA M3 BHEIITHEro CJIoSA CTBoJIa (COOT-
BETCTBYIOIIAaA MOCJETHUM TOAaM KU3HU JepeBa) Pa3JUUHBIX CTAIUMi
B HECKOJIbKUX THUIax Jieca. CTemenb pasioKeHNs OLeHNBAJIACH BU3Y-
aJIbHO TI0 mIKaJe [4].

ITogroroBka 06pas3ioB K PaguOyrJepOAHOMY AAaTUPOBAHUIO IIPO-
BOAMJIACH TPAAUIIMOHHO IPUHSTHEIM IJIs JPEBECUHBI METOAOM — TaK
HassiBaeMbIM ABA-meton [5]. OH BKJIIOUAaeT IOCJIELOBATEIBHYIO 00-
paboTKy KMCJIOTOM U IIeJIOUbI0, B TOM UHucJe U npu Kunadenuu. Cuer
axTusHOCcTH C!'* mpomsBomumicsa Ha aabda-6era CIeKTpoMeTpe-pasuo-
merpe Quantulus 1220 (;1a6oparopust Mucrturyra reorpadpuu PAH).

IIpoBemenHOe paguoOyTrJIepOdHOE AAaTUPOBaHUE APEBECUHBI MMOKa-
3aJI0 Ha BbIOOpKe M3 19 00pasIioB, UYTO CPOKU PABJIOKEHUSI KPYII-
HBIX JPEBECHBIX OCTATKOB BBIPAYKEHHO Pas3esaioTCsA Ha JABe BHIOOPKU
(KJacTepa): UMeEIONINX MaJible ¥ COBpeMeHHBIe BO3PACThI («OBICTPHIE
CTBOJIBI») W BO3PACTBI B HECKOJBKO COTEeH JieT («MeIJeHHBLIE CTBO-
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abI»). W3 19 006pasos ImecTs NUMEIOT COBPEMeHHbIe U 0JIu3K1e K HUM
BO3PACTHI, AJIs OCTAJbHBIX MOJYYEeHBI JAaThl, 3HAUUTEIHHO IIPEBBIIIA-
IOII[Me CYIIEeCTBYIOIIME OIIeHKMW U cocTaBidionue no 650 ser mia
eau u 10 400 jger — nuxThl. Hamuune TakuX BO3PACTHBIX KJIACTEPOB
MOXKEeT OOBACHATHCA TEM, UTO B IPUPOJE SHAUUTEIbHAS YaCTh CTBO-
JIOB, MIEPEXONSAIIUX U3 APEBOCTOS B IPEBECHBIN OTIAJ, He cpasy Ioma-
IaeT Ha IIOBEPXHOCTH ITOYBHI (CYXOCTOI, 3aBHCAaHNWE HA COCEIHUX [e-
PeBbAX U HEOJHOPOAHOCTAX MHUKpopesabeda). as o0pasiioB BTOPOIA
CTanguu PajuoyrJIepogHBIH BodpacT cocraBu oT 100 mo 450 ner, mia
TpeTbeit — or 400 mo 650. [ enu CPOKM PA3JIOKEHUS BBIIIE, UeM
st muxThl. ComocTaBiieHre MOJYUeHHBIX BO3PACTOB AJIsI ABYX THUIIOB
Jjeca — MUXTO-eJbHUKA KPYIIHOMIAIOPOTHUKOBOTO Y BBICOKOTPABHO-
ro — TaKJKe BBIABUJIO pasdinuusa. BoJsee GaronpusTHbIE YCIAOBUSA I
OMOJIOTUUECKUX IIPOIIECCOB HA BBICOKOTPABHOM ydacTKe (JIydIue yc-
JIOBUS yBJAKHEHUA U 00Jiee KOPOTKUI ITePUOJ IPOMEP3aHUA 3a CUET
TMOJIOYKEHUS YUacTKa B cepenrie CKJIOHA, BEICOKOe OropasHoobpasue)
CIIOCOOCTBYIOT COKPAIIEHWIO CPOKOB MUHEPAJIU3AINU CTBOJIOB IIPH-
mepuo Ha 25-30%.
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MHOIONETHAA OUHAMUKA CTOKA
PACTBOPEHHOIO OPTAHMYECKOIO BELLECTBA
C NoYB BOJOCBOPA BEJIOI0 MOPA
(MO OAHHbLIM NIUSUMETPUYECKUX UCCNELOBAHUN)

T.A. YepenaHoBa, T.T. Flop6ayeBa
MHcTuTyT npobnem npombiwnenHon akonorun Cesepa Konbckoro HL, PAH,
r. AnatuTbl

B MupoBoMm okeaHe BBIAEIAIOTCA TPpu (OPMBI CYII[eCTBOBAHUS
opranuveckoro BemiectBa (OB) — :KuBoe, B3BeIlIeHHOE 1 PaCTBOPEH-
HOe — B mpuMepHOM cooTHomeHnu 1:13:250, ocHOBHOM (OpPMOIi AB-
asetrcsa pactBoperHasa (POB) (<0.45mkMm) [1]. ABTOpOM ynOMAHYTOI
paboThHI IIPOBEIEH PACIIMPEHHBIN aHAJIN3 NJaHHBIX O MAaCCOBBIX IIOTO-
kKax OB B caMbIX pasHBIX YacTax Tuapochepbl, COCTaB KOTOPOM OH
000CHOBAHHO [IOIOJHSAET IMOYBEHHBIMHU BojamMu. M Ke KOHCTATHPY-
ercss (axkT BecbMa cJia0oii M3YUYEHHOCTH MAacCOBbIX 1MMOoToKoB OB, B
YAaCTHOCTU, OTHOCUTEJIHLHO TePPUTEeHHOUN cocraBisamoiiei croka POB,
a UMeHHO — 9Ta (paKIuA IpU3HaeTCcA HamboJiee YyCTOMUYUBOM K OMO-
Ierpajanuyu B MOPCKUX BOJAX.

Iens manHON paboOTHl — M3yyeHHE MHOTOJETHEN AUHAMUKU CTO-
ka POB c mouBeHHBIMHU BOJAMU C TeppuTopuu Bomocbopa Besoro mo-
PA B IPUPOIHBIX YCJIOBUSAX U €e U3MEHEHUs B IPOIlecce TeXHOTeHHOI
(merpamaloOHHOM) CYKIIECCUU TIOYB.

W3BecTHO, YTO OCHOBHOI IIOTOK TEPPUTEHHOTO MaTepuajia B MOD-
CKIe 9KOCHUCTEeMBI UET 3a CUEeT PEYHOTOo CTOKa. Peku BomocOopa Be-
JIOTO MOPSI MMEIOT IPEeuMYIIeCTBEHHO CHeroBoe MuTaHue. B mepuon
CHEroTasiHUs IIOYBBI PETMOHA HAXOMSTCS B IPOMEP3IIEeM COCTOSHUMH,
U UX OCHOBHOI CJIOHM HA MPOTSKEHUU MPAKTUYECKU BCETO JTOTO IIe-
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puozxa ocraercsa BomoHerrpoHuitaeMbIM [2]. OTcioma Hambojsiee axkTy-
aJbHBIM BOIIPOCOM SBJIAETCSI CTOK C CAMOI'0 BepXHero (IMOACTHUJIOU-
HOT0) CJIOSA TIOYB. Pe3ybTaThl JAHHOTO MCCJIEeNOBAHUA IOJYUYEeHbI Ha-
Mu Ha 11 MOHUTOPMHTOBBIX Motagkax cetu UIITIOC, momamaroniux
Ha TeppuTopuio Bomocbopa Besoro mops, B TeueHUEe AIUTEIHHOTO II€-
puonma esxerogHbix HaOmiomenui (1999-2012 rr). MouuTopuHroBas
CceTh IpUypOUeHa K TEePPUTOPUAM, 3aHSITHIM COCHOBBIMHU U €JIOBBI-
MU JlecaMU Pa3HOTO YPOBHA MX TEXHOTeHHOU CyKIlecCUu (THUIBI CO-
CTOSAHUSA JIECOB: YCJIOBHO-(DOHOBBIE, He(OIUUPYIOINE, TEXHOTEHHOE
peakKoJiechbe, TeXHOTEHHAA IIYCTOIh). [IpueMHUKaAMU TOUYBEHHBIX BOJ
SABJAJNCHL TPABUTAIIMOHHBIE JUBUMETPHI KoHCTpyKiuu [. Hepoma
[3]. OHu ycTaHOBJIEHBI HA MOHUTOPUHTOBBIX ILJIOIIAJKAaX CTaIMOHAP-
HOo. IIpuHIIUT MX yCTpoOIicTBA pacCUMTAH HA OTOOP HIPEUMYIIeCTBEH-
HO CBOOOAHOI IIOUBEHHOI BJIarv, a 3HAYUT, IIO3BOJISIET CYIUTDH O IU-
HaMUKe Murpamnunonaocmocodbmoro OB, B ToM uuce momagaiolnero B
PeYHOH CTOK.

ITo cxeme MOHMTOPHHIOBBIX MCCJIELOBAHUII OTOOP HPOO IIPOBO-
IUTCS €KeMEeCSAYHO B TeUeHHe BereTal[MOHHOro mepuoma. Hamu wuc-
IMOJIb30BAaHBI PE3YJIbTAThI aHAJIM3a P00, OTOOPAHHBIX IIOCJE IIePUoaa
cHerorasgHus (Havayio MIOHs). [rHAMWKa OPraHUYECKOTO BeIecTBa
IpUpaBHUBAJIACH K JUHAMUKE OOIIero yriaeponia, MOCKOJIbKY IPU BbI-
COKOM ypoBHe KucaoTHocTu (pH<5), XxapakTepHOM [IJs1 IMTOUBEHHBIX
BOJ MCCJIEyeMOTO PeruoHa, colep:kaHue MUHEePaJbHBIX (opM yrie-
poza (kKapboHaTOB, TUAPOKApPOOHATOB) He3HAUMMO. OOIIME yriaepon B
IIOYBEHHBIX BOJAX OIPEJesajcsa OMXPOMATHBIM METOAOM IIOCJe OT/e-
JIEHUs B3BEIIeHHBIX YACTHUI[ Ha OyMa'KHOM (GUJIbTPE «CUHAS JEHTa»
(zuametrp mop 1.5-2 mMKM). MaccoBBIiI TOTOK OPraHWYECKOTO BeIle-
CTBa B IEPUOJ CHeroTasHUs (KT/Ta) PAaCCUMUTHIBAJICA, MCXOIA U3 KOH-
nenTpanyu C  (Mr/mn) B IOACTHJIOYHBEIX BOJAX, 00beMa JIN3UMETPH-
YyecKUX BOJ (MJI) U IJIOIIAAY BOPOHKU-IIPUEMHUKA JTU3UMETPUUECKOM
ycranoBKu (M2).

YeTblpe MOHUTOPUHTOBBIE ILJIOIANKK, IPUHUMaeMble HAMH 3a
YCJIOBHO-(DOHOBBIE, PACIIOJOKEHBI MPAaKTHUYEeCKW Ha OHOI IITHUpOTe
¢ mobepesxkbeM Besoro mopa co cropoubl Kosbckoro m-oBa. Macco-
BBIII TIOTOK C06111 B IepUOJ CHEroTasgHUs Ha (POHOBBIX TEPPUTOPUAX
c1abo BapbUpPOBAJ IO TOJAM U COCTaBJAN B cpemHeM 18 += 8 Kr/ra
(n=42). B gedornupyromux jecax MeKIrogoBasd U3MEHUNBOCTH ObLIa
BBIIIIE (DOHOBOM — Ha CTAAUM MHTeHCUBHOM medonmaruu 40 = 22 Kr/
ra (n=24), a mpu mepexojie B CTaAuIO 3aTyxamIneit gedoauanum CHU-
sKajzach 1o ypoBHA 14 = 6 Kr/ra (n=52) Kr/ra. YMeHbIlleHuEe MAac-
ChI PACTUTEJHHOTO ONAaJa U WHTEHCUBHASA MOTEePsS PACTBOPEHHOTO OP-
raHNYEeCKOr'0 BeIllleCTBa B MEPUOALI MHTEHCUBHOTO MHAYCTPUAIBHOTO
pasButua B 1980-1990-x rr. ma Teppuropuu KoJIbCKOTro m-oBa CIIO-
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COOCTBOBAJIO PE3BKOMY CHUKEHUIO MACCOBBIX IIOTOKOB OPraHUUYECKOTO
BEIIeCTBa C TEPPUTOPHUIT BOAOCOOPA, BaHATHIX TEXHOTEHHBIMU PEIKO-
JecbaMu — no 4.3+2.8 xr/ra (n=82).

CremyeT OTMETHTh, UTO 3a HMCCJENOBAHHBIA MEPUON HE OTMeYa-
eTCA CTAaTHUCTUYECKU 3HAUMMBIX TPEHIOB K CHUKEHUIO UJIW IIOBBIIIIE-
HHUI0 MaccoBoro moroka OB ¢ TeppuTopuii BogocOopa HU IO OTHOU
IJIOIAAKe. 9TO MOYKHO NHPU3HATHL IIO3UTUBHOM TeHAEHIIMEH cTalu-
JIU3AIUUA COCTOSHUSA TEXHOTEHHO TPaHCHOPMHUPOBAHHBIX 9KOCHCTEM.
OmHaKo BBICOKAsA MEXKromoBas BapuabeabHOCTh cToka POB mpu oT-
HOCUTEJHLHOM CTAOMIBHOCTH CPENHEero CTOKa II0 KaKIOM OTAeNIbHOM
IJIONTaIKe YKA3bIBaeT Ha 3aTOPMOKEHHOCTh BOCCTAHOBUTEIbHOMN CYK-
Ieccuy HapYIIeHHBIX TeppuTopuii BomocOopa Besoro mops mgake B
YCJIOBUAX BBIPAKEHHOTO CHUIKEHUS TEeXHOTeHHON HarpysKu C KOH-
ma 1990-x rr.
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BOAOPACTBOPUMBIE KUCNOTbI, CMIUPTBI U CAXAPA
B PA3/IMYHbIX BUOAX NMULLAUHUKOB U MXOB

E.B. WWampukoea', A.Il. 3aBapauHa?, O.C. Ky6uk', B.B. NyHeros'
"MHcTuTyT 6uonornm Komu HLL YpO PAH, r. CeikTbiBKap
2MocKOBCKWIA rocyAapCTBEHHIN yHuBepcuteT um. M.B. JlomoHocoBa, I. Mocksa

JIIafHUKY U MXU SABJSAIOTCS CYKIIECCMOHHBIMU IIPEAIIEeCTBEH-
HUKaAMHU COCYAWCTBIX PACTeHUH M UTPalOT Ba)KHYIO POJIb B TEePBUY-
HOM Mo4YBooOpasoBaHuUU. VI3BeCcTHA POJIb JUIITAWHUKOB B TpaHCc)OP-
MaIlii MHUHEpPaJbHOI'o cybcTpara, o0OpasoBaHWK MeJIKO3eMa U BTO-
PUUYHBIX MHHEDPAJIOB, a IPOIECChI I'yMyCOOOPA30BAHUSA B MOXOBO-JIHU-
MIaHUKOBBIX COOOINeCTBaX IMPAKTUUYECKHN He maydueHbl. IIpemcraBis-
eT MHTEepeC XMMHUUYECKUII COCTaB JIUIMAMHUKOB M MXOB KaK I'yMYyCO-
obpasoBateseii. HaMmu mayueHo coaep:KaHue KIUCJIOT, CIIUPTOB M ca-
XapoB — MOTEeHIINAJbHBIX HECIEeIIN(PUUIeCKUX COeINHEeHN ryMmyca — B
BOIHBIX BBITSKKAX M3 PANA MXOB U JIUITAWHUKOB, a TaKksKe B TOJ-
CTUJIKE PA3BUTON IMOJ HUMU IIOYBBI.
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O6beKTaMu HUCCAeNOBAHUS CIYKUJIN JUMIaHHUKN ABYX CHCTEeMa-
TUYECKUX T'PYII, OTHOcANmecAa K mopankam Peltigerales (Peltigera
canina, Solorina crocea, Nephroma arcticum) u Lecanorales (Cla-
donia arbuscula, C. stellaris, C. rangiferina, Cetraria islandica, Fla-
vocetraria nivalis), a Tak:ke mxu Pleurozium schreberi, Racomitrium
lanuginosum u Racomitrium canescens, oToOpaHHbIe HA TePPUTOPUU
Xwubunckoro ropuoro maccuna (Koabckuii m-oB). Takoke Obly1a usyue-
Ha MMOJCTUJIKA IIOYBKI, PA3BUTAasA IO coo0IIlecTBaMu Mxa Racomitrium
lanuginosum n numatinuka F. nivalis. [lgia cpaBHeHUsA B3ATHI opra-
HOTeHHbIe Topu30oHTHI T04YB Pecnybnuku Komu (n = 23), cocrosaiue
U3 OCTATKOB COCYIMCTBIX PACTeHUIi, MXOB U JUIMAWHUKOB [1, 2].

Merogom I'X/MC ycTaHOBMJIM, YTO COJEePKaHUE COUPTOB, yIJe-
BONIOB U KUCJOT (m . , CM. DUCYHOK, A) B U3yUEHHBIX BUAAX JIMILIAM-
HUKOB COCTABJISIET 6.3-12.3, mxax — 0.2-4.1r/kr(%o). HaumeHs-
IINM 3HaYEeHUeM /M, XapaKTePH3YIOTCHA IIPeJICTaBUTENN Poja Clado-
nia (0.3-0.5), Heckonbko Builie — Cetraria (1.4-2.3), namee — Pelti-
gera (5.3-6.1) u Nephroma, Solorina (7.8, 12.3 T/K T COOTBETCTBEH-
HOo). Cpenu MxOB OJiM3KVe 3HAUEHUA OTMeueHbl y BumoB R. lanugo-
nisum un R. canescens (0.2 u
0.5), cyllecTBeHHO BBIIIE — ¥
Pleurozium schreberi (4.1 v/
Kr). ITouBbl B OOJIBIITMHCTBE
cIyJaeB  XapaKTepU3yIoTCA
0ojlee HUBKUMU 3HAUEHUSIMU
M= 0.01-2.71 r/Kr, BKJIIO-
Yyas IIOYBY, PA3BUTYIO IO CO-
o0IIecTBAMUY MXOB U JIMIIIAM-
aukos (0.1 r/kr).

I BBIOOPKU, BKJIIOUA-
100 IOIIeil Bce 00'beKThI, YCTAHOB-
jr) y=0.7%473.2, JleHa BBICOKAas Koppeadalusa

P82, ME3KIY OTHOCHTEJBHBIMH CO-

Iep:KaHnusAMU CIUPTOB U ca-
xapoB (cM. pucyHok, B). B
BOJHBIX DKCTPaKTax JIHUIIai-
HUKOB IIpeo0afaioT CIup-
0 55 <0 25 100 el — 70-90% oT umeHTUDU-
®(crmpToB).%  ITMPOBAHHBIX BOJOPACTBOPU-

Obliee copepxaHue WAeHTUUUMPO-  MBIX COeIMHEHH, caxapa co-
BaHHbIX COEAMHEHWNI (A); B3aMMocBsA3b OTHO-  crasiaaioT 10-20% . Bo mxax,
CUTErbHbIX KOMIMYECTB CTIMPTOB W YIMEBOMOB  yanmorys, JOMUHUDYIOT Ca-
(B) B nuwaiHukax (1), mxax (2), opraHoreH- o

xapa — 80-90%, mosns cmup-

HbIX ropu3oHTax noys (3). CTpenkamu otme- o
YeHa nogctunka noysbl XnMbmH. ToB MeHee 10% . B mogcTuike

A

& (yrepoxoB), %
P (= =)
(=] (=] (=]

~
(=1
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MmouBbl XMOUH CIIUPTHI U caxapa cocrtaBiasoT 36 u 60% . Obmum aas
IIePeUNCJIeHHbIX 00bEKTOB ABJAETCA HU3KAs H0Js KUCJIOT (B cpegHeM
0K0J10 5% ), TOTma KaK B MOYBEHHBIX oOpasmax oua mocturaetr 40% 3a
cueT GoJiee MIUPOKUX IIPEJIEJIOB KOJIEOAHUNE OTHOCUTEIHLHBIX COJEPIKa-
Huit caxapoB u cuuprtoB (40-90 u 0-50% cooreBercTBenuo) [1, 2]. Bo
BCeX MXax M JuIaHumkax cruupthl Ha 60-100% ompenenasroTess Iro-
IUTOJIOM U PUOUTOJOM, ITpuueM B S. crocea, N. arcticum u P. canina
IOMUHUPYET IEePBbIi, B OCTAJIbHBIX 00beKTax — BTOpOii. Cpenu yriie-
BOJIOB BO Mxax Oojee Bcero D-pubodypamoswl, B P. canina u S. cro-
cea — caxapoasbl. N. arcticum, Cladonia spp. u Cetraria spp. xapaxkTe-
PU3YIOTCA IIpeodIafaHueM INIIOKOINPAHOo3bl U D-ppyKTo3bl. K1cI0ThI
BO Mxax u P. canina B 00JbIIell CTEIeHHU IIPEeACTaBICHBI MOJOUYHON U
ss60uyHOM, B S. crocea n N. arctcum, KpoMe TOro, raJlakTOHOBO#. s
Cladonia spp. u Cetraria spp. xapakTepHO IpeobJiajanue TINIUPUHO-
BOA KHUCJIOTHI.

Takum 06pa3oM, B OTHOIIEHUY COIEPIKAHUA U COCTaBa HU3KOMO-
JEeKYJASPHBIX BEIeCTB IMMOKA3aHbI CYIeCTBeHHbIE OTJIUYUS JUIIAHNT-
KOB, MXOB U 00pasoBaHHOII MMHU HOJACTUJIKK MOUBLI XMOWH OT opra-
HOTeHHBIX TOPU30HTOB II0UB, C()OPMUPOBAHHBLIX OCTATKAMU COCYIH-
CTBIX PACTEHUM.

Pa6ora BrimosiHeHa pu (huHAHCOBOY moaaeps:kke PODU, npoext Ne 13-
04-01693.
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Cexuusa 5.
AHTPOIIOTEHHBIE USMEHEHUS JIECHBIX IIOYB

MOHWUTOPUHI COAEPKAHUA TAXENBIX METANNOB
B NO4YBAX MY3EA-3ANOBEAHWKA OCTPOBA KWXWU

IB. AxmeToBa
WHcTuTyT neca Kapenbckoro HLL PAH, r. MNeTposasoack

OctpoB Ku:ku pacmosioskeH B ceBepHOM yacTu akBaTopuu OHerx-
CKOro osepa. Ha cerogHAIIHU#M OeHb ero TePPUTOPUS KCIILITHIBAET
3HAUUTEJbHYIO PEKPEarlnoHHYI0 HAarPY3Ky, TaK KaK PacIIOJIOKeHHbII
Ha OCTPOBe My3el-3allOBEIHUK SBJISIETCS CAMBIM IIOMYJISAPHBIM TY-
pHCTUYECKUM HampaBjieHueM Ha Tepputopuu Pecnybauku Kapemus.

B HacToAmee BpemA JiecHaA PACTUTEJIBHOCTb Ha TEPUTOPUU
OCTPOBA TIOYTH IIOJHOCTBHIO CBEEHA, OCTAJNCH HeOOJbIIINE YUaCTKU
Jeca B ceBepo-3allafHOIl uacTu, B moxypouuirne BauyeBa. HaubGosee
pacupocTpaHeHHbIe MOYBEI 0-Ba KuiKu — OyposeMbl IIYHTUTOBLIE Ka-
menuctbie [2]. OHU OTJIMUYAIOTCA BBICOKUM COAEP:KaHUEM OpTraHudYe-
CKOTO BeII[eCTBA M PAaBHOMEDPHBIM pacIpefeeHUEM ero IO IPOQUIIIO.
ITouBBI OCTpPOBa JAaBHO OCBOEHBI M MMEIOT XOPOIIO Pa3BUTHIA AEPHO-
BBIY TOPUB3OHT. B MOHMIKEHUAX Ha 3aIaJHOM M BOCTOUYHOM OKpamHax
pPasBuThHl 0OJIOTHBIE IIOUBBI. BakHasg OCOOEHHOCTH YCJIOBUII IIOUBO-
obpasoBanus — crernuuUHbIe IT0YBOOOPA3YIOIe MOPOIbl — IIYHIH-
ToBasg mMopeHa [1].

Ha o-Be Kuxu ¢ 1999 r. peryiaspHO ITPOBOAUTCA MOHUTOPUHT 3a-
rpsAsHeHusa mous TsoxeasiMu mertasiamu (Cd, Pb, Cu, Zn, Ni, Co, Cr,
Fe, Mn). IIpu mepBuYHOM O0OCJIeIOBAHUM IMOUYBEHHOTO IOKPOBA OBLIO
3aJI03KeHO IISITh OCHOBHBIX IIOUBEHHBIX paspes3oB u 49 mpukomnok. Ilo-
JIyYeHbl JaHHbIE II0 COAEePIKAHUI0 TS KEeJbIX MEeTAJLJIOB, KOTOPHIE IIO-
KasaJii MPeBbIIIIeHre HOPMAaTUBHBIX MOoKa3aTesell KaK (DOHOBBIX 3Ha-
YeHUU [JIA TMO0YB pecuyOsuKu [4], TaKk u B OTAeJbHBIX caydasax. Ilo-
YBBI OCTPOBA B CPEJHEM OTJMUAIOTCA HaKoIieHmeM kKagmuda (1.27
mr/kr), menu (40-50), nukensa (34), xemesa (o 40 Twic.), MapraHma
(450) u ocobenno muaka (180-200 mr/kr). Ha omrom ypoBHe ¢ hoHOM
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BbISIBJIEHA KOHIleHTpanusa cBuHIla (15-17 Mr/Kr) u MeHbIlle — Xpoma
(30). IloBbIllleHHAass KOHIIEHTPAIIMSA METAJJIOB CBS3aHA B OCHOBHOM
C eCTeCTBeHHBIMHU (paKTOpaMu, TJIaBHBIM 00pasoM, BBICOKUM COJep-
JKaHWEM TSAMKEJIBIX METaJIJIOB B IIOYBOOOPABYIOIUX IIOPOJAX OCTPO-
Ba [3]. BeIsABIE€HBI HEKOTOPHIE 3aKOHOMEPHOCTHU B IIPOCTPAHCTBEHHOM
pacopeneeHUN TAMKeJIbIX METaJIJIOB B [I0YBAaX OCTPOBA: €ro ceBepHasi
YacTh OTJINUAETCS BBICOKMMU 3HAUEHUSMU OOJIBIIMHCTBA METAJLIOB
(Menpb, MUHK, XPOM U ’KejIe30), IeHTpaJbHasd U I0KHAA — HU3KUMMU.
CeBepo-BOCTOUHAA OKOHEUHOCTH OCTPOBA OTJIMYAETCS CAMBIMH HU3-
KUMU KOHIIEHTPAIIUAMHU HCCJIEIYEeMBbIX 3JIEMEHTOB.

Cuenyromuii stan mnposoauica B 2005 r. IIporpamMmoii ObLIO
IPeayCMOTPEHO IIPOBECTH MOBTOPHBIN 0TOOP 00pas3IloB IIOUB B MeCTax
¢ HaAmbOJBINIMM W CAMBIM HUSKHM COAEPsKaHUEM TSKeJIbIX MeTall-
Jg0B. OToOpanbl 06pPAa3Ilbl IIOYB U3 JEPHOBOTO U I'yMYCOBO-aKKyMYJIs-
TUBHOTO TOPU30HTOB B 14 Toukax. /3-3a MCIOJIb30BAHUSA PABTUUHBIX
METOJIOB OIIPEeeIeHUs TAMKEJIBIX METAJJIOB 0Ka3aJ0Ch IPobIeMaTIy-
HBIM BBIABUTH U3MEHEHUA IIPU cpaBHeHUU ¢ AaHHbIMuU 1999 r. Pas-
JIiuYre B MeTOJaX CKas3aJioCh Ha pesyJbTaTaX OIpeaeeHUs dJIeMeH-
TOB, BXOJAIINX B KPUCTAJINYECKNE PEIIeTKN CUJINKATOB — JKejiesa u
nuHKa. [TosyueHHbIe cBeeHUA MMOKA3ad, UTO COAEeP:KaHUEe OCTAJb-
HBIX METaJIJIOB B IOYBAX OCTPOBA HAXOAUTCS Ha IMIPEKHEM YPOBHE,
Kpome Menu (mo 60-70 mr/xr) u HukKeas (mo 50), a Taxske MOXKHO
OTMETHUTb, UTO 9THU ITU(PHI IIPEBBIIIAIOT YCTAHOBJIEHHBIE HOPMATUBBI
(IIOK u OOK).

ITporpammoit pa6or 2011 r. 6bLTO MPEAYCMOTPEHO HIPOBECTHU IIO-
BTOPHOE MCCJIemoBaHMe B MecTax or6opa obpasmoB B 2005 r. ITo cpas-
HEHUIO C MPeABIAYIIUM 3TalloM MCCJIeIOBAaHUN KOHIEHTPAIMU B IIOY-
Bax ocrtpoBa cBuHIIA (19 Mr/xr), nmuaka (45-50) m mapranuma (600-
700) yBesnuuInCch, B TO BpeMdA KaK HUKeJsd, KobaJIbTa, XpoMa U Ke-
Jie3a HAXOASATCs Ha IpekHeM ypoBHe. OOHAPYKEHO TOUEUHOEe 3arpsis-
HeHue nouB cBuHIOM (30 Mr/Kr), menbio (135), Hukenaem (93) u Ko-
6anprom (20 mMr/Kr) B paiioHe momypouuniiia bocaeBo, Ha ceBepo-3a-
mage octTpoBa. VICTOUHUKOM 3arpA3HEHUSA, BEPOATHO, CIYKAT CTPOU-
TeJbHBbIE MaTepUaJbl U TeXHUKA, TAK KaK BO BpeMsa oTOopa o0pasIiioB
B 9TOM MeCTe BeJIOCh CTPOUTENLCTBO. McciaenoBanue mOUYB HEOOIBITOMN
CBAJIKM OBITOBBIX OTXOIO0B, 3arPsA3HEHNE KOTOPOM TSAMKEJIbLIMU MeTaJl-
namu BeisiBiieHO B 2005 r., B HacrosIee BpeMs He 0OHaAPYKUJIO IIpe-
poimeHus IIJIK u mokasaTesu ocTajauch HA YPOBHE CPEIHEro COmep-
JKaHuA UX B MMOYBAX OCTPOBA.
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AHANU3 NPOCTPAHCTBEHHO-BPEMEHHOIO PASHOOBPA3UA
ObIXAHUA NOYB roOPOACKUX JIECOB
PA3NWYHBIX BUOKNMUMATUYECKUX 30H

B.U. BaceHes" 2, [1.A. CapxaHos?, M.M. Busupckas?, U.3. BaceHeBa?,
P. BaneHTUH®?
"Poccuiickuii yHnBepcuteT apyx0bl Haponos, . Mocksa
2 POCCHINCKMI TOCYAapCTBEHHbIV arpapHblil yHUBEPCUTET —
MockoBckas cenbckoxo3sancTBeHHast akagemus um. K.A. Tummpsisesa, r. Mockea

Vpbauusanusa — BaKHAs TEHAEHIIUS M3MEHEHNsS COBPEMEHHOTO
3eMJIeTI0Ib30BaHusA. I[lepexo JIeCHBIX U arPO9KOCUCTEM B TOPOJACKIE
COTIPAMKEeH ¢ HeoOpaTUMOI CMEHOH PacTUTENHLHOTO M MOYBEHHOTO TIO-
KpOBa, IIOTOKOB BeIllecTBa W dHEPTuu. II0OTOKM HMapHUKOBBLIX T'a30B
(IIT) — oguH M3 KJIOUYEBBIX ()aKTOPOB, BO3AEHCTBYIOIINX HA II00AJb-
HbIe KJIUMaTUYeCKUe M3MEeHEeHUs, UTO O0YCJOBJIMBAET aKTyaJbHOCTH
U3YUYeHUsI TMMOYBEHHOTO IBIXAHUSA OJA PasanudvHbIX OmoMoB. Ha maH-
HBIZT MOMEHT GOJILIIIMHCTBO HccaenoBaumii smuccuu 11T mpoBoamIoChH
IS eCTeCTBEHHBIX W aTrPOYKOCUCTEM, B TO BpeMs KaK IbIXaHUE TO-
POACKUX TIOYB OCTAETCS MAaJIOM3YUYEHHBIM.

HecmoTpss Ha TO, uTo obmias g0 ypOaHU3UPOBAHHBIX TepPPHU-
TOPUI Ha IJIaHeTe He IpeBhImiaeT 3%, UX BKJaJ B OCHOBHBIE OMO-
reoXMMUYECKNe ITUKJIbI BeJIUK. ['OPOACKIE ITOUBLI MOTYT COAEPIKATh
3HAUUTEJbHOE KOJUUYECTBO OPTAaHMUECKOTro yrjaepoma 3a cueT mobaB-
JeHUA TOpP(dOCoAepKAIIUX CMeceld HPU O3eJIEeHEeHWUU, MePONpPUATHUHN
M0 yXONy, HAJUYUS TOTPeOeHHBIX TOPUB0HTOB 1 KYJIbTYPHBIX CJIOEB.
B To ke Bpema morennmanbHas smuccusa CO, ropoNCKUMY IOYBAMU
3HAUYUTEJbHA, UTO ONIpeesseTcsd aKTUBHON MUHepajamsamnueil Bepx-
HEro OopraHoTeHHOT'0 TOPM30HTA, CO3JAHHOr0 Ha OCHOBe Topdocoaep-
JKaIux cybecTpaTos.

71 TOPOACKUX TEPPUTOPUM XapaKTepPHO BBICOKOE IIPOCTPaH-
CTBEHHOE pas3HooOpasue, OO0yCJIOBJIEHHOE COUETAHWEM KOHTPACTHBIX
(GYHKIIMOHATBHBIX 30H, YYaCTKOB PAa3HON CTEIeH! 3aledYaTaHHOCTHU
U aHTPOIIOTEHHOH Harpysku. IIpocTpaHcTBeHHAsA HEOJHOPOJHOCTD I'O-
POACKUX IIOUB OIpPeJeaseT 3HAUUTENLHYI0 BaprabeJbHOCTh MOUYBEH-
HOTO IBbIXaHWS BO BPeMEHU M IpPOCTpaHCTBe. J[bIXaHWE TOPOACKUX
TIOYB OIpefiesisgeTcA KaK TPAIUIIMOHHBIMYU OMOKJINMATHUECKUMU (haK-
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Topamu (KJIMMAT, OMOIeH03, TUII IIOUBHI), TAK U AHTPOIIOTeHHBLIM BO3-
nelicTBueM (3arpssHeHHWe, IepeyILIOTHeHUe, 3alledaTaHHOCTh). Bo-
IPOC O COOTHOIIEHUU BIUSHUSA OMOKJIMMATUUYECKUX U AHTPOIIOTEH-
HBIX (paKTOPOB Ha MPOCTPAHCTBEHHO-BpEeMEHHOe pasHoobpasue AbIxa-
HUS TOPOACKUX IIOYB ITPEICTABJISIET BBICOKUHM HAYYHBIN U IIpaKTUUe-
CKUII MHTEpec.

st pelteHusi JTaHHOI'O BOIIPOCa OBLIO MPOAHAIM3UPOBAHO IbIXa-
HIe II0YB T'OPOJACKUX JIECOB B ABYX PABIUYHBIX OMOKJIUMATUUYECKUX
30Hax: . MockBa (10’KHO-Tae)XKHasl 30HA, JePHOBO-IIOA30/IUCTHIE TTOU-
Bbl) u T. KypcK (yiecocremHas 30HA, TEMHO-CEPBIE JIECHBIE ITOUBHI).
B Kakgom ropoje BbIOPaHBI KJIIOUEBbIe YUACTKU KaK B JIECHON ypOo-
SKOCHCTEeMEe, TaK M HAa TOPOJCKOM rasoHe CeJUTeOHOU, IPOMBIIIIEeH-
HOM M peKpearnmoHHON 30H. M3MepeHre IbIXaHUS IIPOBOIMJIOCEH C HC-
nosabsoBanumeM UK rasosoro ananamusaropa Li-820 (CIIIA) B 5-10 mo-
BTOpPHOCTAX B mepuoy ¢ uioHa 2013 r. mo Hoa6ps 2014 r. ITapannaens-
HO BeJiCs MOHUTOPHUHT TeMIePATypPhl U BJIAKHOCTHU IIOUB.

B o6Goux ropojgax cpenHee 3HaUeHNE AbIXAHUS IIOUB I'a30HOB ObI-
JIO 3HAUUMO BBIIIe, UYeM [JI COOTBETCTBYIOIIUX JIECHBIX yYaCTKOB,
IIpU 3TOM MaKCHUMAJbHBIA IIOTOK MOKAa3aH AJs HauboJiee HapPyIIeH-
HBIX IIOYB IIPOMBINLIEHHOH 30HBI [1]. Takas :Ke 3aKOHOMEPHOCTH II0-
KasaHa W AJIA BeJIUYUHBI IPOCTPAHCTBEHHOI'O PasHOOOpa3us IOTOKAa
(roohpunmenta Bapuanuu). Cpenuaa u obmas smuccua CO, mousa-
MU TOPOJACKUX JIeCOB 3aMeTHO BbIIle ansa Kypcka, B To BpeMdA Kak
[IJIsi TAa30HOB [BYX TrOPOJIOB 3HAUMMBIX PAs3JINUYMUH IIOKA3aHO He ObLIO,
YTO MO3BOJIAET MIPEAMNOJO0KUTh, NHTPASOHAJIBHBIN XapaKkTep PyHKIIU-
OHUPOBAHUS TOPOACKMUX IIOUB KaK PEe3yJIbTAaT AHTPOIIOI€HHOTO BO3-
nelicTBUA.

HccnemnoBanus BBINOJIHEHBI IPU YACTUYHOU IOAAep:kKKe rpanHta PODU
Ne 14-04-31901 u rpaura IIpesugenta P® Ne MK.3962.2014.4.

JINTEPATYPA
1. Capacanos [[.A., Bacenes B.H., Comnurxosa IO.JI. u np. KpaTtkocpou-
Had IMHAMHKA U IIPOCTPAHCTBEHHAA HEOJHOPOJHOCTH SMUCCUU C02 IIoyBaMu
€CTeCTBEHHBIX U IOPOACKUX dKocucTeM IleHTpasbHO-UepHO3eMHOIO pernoHa
// IlouBoBemenue, 2015. Ne 4. C. 469-478.
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NMoYBbl HA APXEOJIOMMYECKUX MAMATHUKAX NECHOW 30HbI
KAK NO4YBbl KATACTPO®

A.A. TonbeBa, H.M. CeBupuga, H0.B. BorgaHoBa
WHctutyT reorpacpmm PAH, . Mocksa

ITouBsr karTacTpod, chopMUDPOBAHHBIE IIOCJe 3HAUUTEIHHOTO
KapAWHAJIBLHOTO COOBITHSA, — 9TO IIOUBBLI, IOCTEIEHHBIN SBOJIIOIMOH-
HBIF TPEeH] Pa3BUTUS KOTOPBIX ITPEPBAJICA PE3KUM PEBOJIOIIUMOHHBIM
casurom (karactpodoii). [I[pyHIIUINATBHBIM OTJIMUYNEM JAHHBIX II0UYB
OT APYTUX IIOJOOHBIX OOBEKTOB CTAJO IOHUMAaHWE TOTO, UTO COOBI-
THe yske mpousolio. OHO MMeeT PA30BBIN WJIMW AWCKPETHBIN, HO C
IIUTEJIbHBIM BPEMEHHBIM ITePephIBOM XapakTep (IIepephbiB MOPSaKa
10xn2-10xn® u Goiee JeT), T.e. AJIs IOUYBEI IOLOOHOE COOLITHE HE SAB-
JSIeTCA PeryJapHON HOPMOI WJIM HMOCTOAHHBIM ITPECCOM, KaK B CJY-
yae KJINMATUYECKU-9KCTPEMAIbHBIX WM aHTPOIIOTEHHO-9KCTPEMAJIb-
HbIX mouB. Hamu wmcciemoBaJsiach IIOUBa, B KOTOPOI IIOcjJe KaKOM-
TO KaTacTpodbl M3MEHUJINCHL MHOTHE IapaMeTpbl (PYHKIIMOHUPOBA-
HUA (TPaHyJIOMETPUYECKUN M XUMUYECKUIN COCTaBbI, INOJIOKEHUE B
penbede, BOSMOKHO, THAPOJOTUUECKUN PEKUM U T.I.), T.e. IIOUBE
HaJ0 KaK-TO MPUCIOCOOUTHCA K HOBBIM YCJIOBUAM U HAYUUTHCA B HUX
GYHKIIMOHUPOBATh. B 3TOM ciryuae Ha IEPBBIN IIJIAH BBIXOAAT IOKA-
3aTeJd HAIPABJIEHHOCTH M CKOPOCTH IIPOIIECCOB IIOYBOOOpPa30BaHUS
1 caMu Tporeccbl. HeobxoammM BpeMeHHO! MOHUTOPUHT, UTOOBI Ja-
BaTh IIPOTHO3HBIE CIEHAPUU PA3BUTUA HOYBHI. [ OIEHKU Xapak-
Tepa BIUSHUA OPOIIEeAIell KaTacTpo(hbl HA BHOBL (POPMUPYIONIYIOCS
MMOYBY HYK€H CPABHUTEJbHBLIN aHAJOT — IIOYBA, PACIIOJOMKEHHAaA pPsA-
JIOM, HO He HCIIBITABIIAA MOJOOHOT0 SKCTPEMAJIbHOTO BO3IEUCTBUA.

O0bexTaMHu HANIUX KCCJIEIOBAHUN SABJIAIOTCA MOYBBLI, UMEIOIIUe
MeHbIIlee BpeMsA Pa3BUTHUA, TAe IPU3HAKU KaTacTPo(hbl COXPAHUINCH
apue. OTHUMU U3 HUX ABJIAIOTCS IIOCTCEJUTEOHBIE TTOUBBI, TTOCKOJIb-
Ky PasBUTHE Ha KYJIbTYPHBIX CJIOAX — HTO CUJIBHBIA CTPECC IJIA II0U-
BooOpasoBaHUs, a OGjaromaps apxeojioraM MOYKHO JTOBOJBHO TOYHO
OIIpPeieJIATL BpeMs Hayajia dTOTO IIPOIlecca, T.e. BBIXOJUTH HAa CKOPO-
CTU U TPEH] I0YBOOOPABOBAHUSA B HOBBIX IMOCTKATACTPOPUUECKUX yC-
JIOBUSX.

Tak, HaTpuMep, IPOAHAINZ0BAHBI PE3YIbTATHI, IOJYUEeHHbBIE IJIA
cpenaeBexoBoro cenuiiia CocuoBka (MockoBckas obJsacts). Ompene-
JIEHO, UTO CIeIu(UKa X03ANCTBOBAHUS B MPOIILJIOM OKA3bIBaeT CYIIe-
CTBEHHOE BO3JIEMCTBUE HA XMMHUUECKNEe CBOMCTBA COBPEMEHHBIX ITOUB.
Oco00eHHO 9TO OYEBUAHO JJIA YUACTKOB, KYy[a JIIOAW B IIPOIIJIOM IIPHU-
HOCWJIN U3BECTHAK JJIA KAKUX-TO CBOUX OBITOBBIX IleJieii. 3a MpOoIes-
1ree BpeMs IPUBHECEHHBIe KapOOHATHI BKJIIOUMJINCHL B OOIUU OMO-
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JIOTUYECKUU ITMKJ YyTJIepoja, YTO NPUBEJO K MOAIINeJauyrMBaHUIO He
TOJBKO HIM)KHEH yacTu mpoduiid, HO U BepXHell, I'Jje M3BEeCTHAKA HC-
XOMHO He OBLJI0 HHUKOTIA, T.e. TYMUAHBIN KJINMAT JEeCHON IIPUPOTHOMN
30HBI BeJleT K PACTBOPEHUIO M3BECTHAKA, IIePEeBOY €ro B MMOUYBEHHBIE
PacTBOPBI, TOTJIOIMIEHUIO KOPHAMHU PACTEHUU U 3TUM CIIOCOOCTBYET
oKapOoHaueHHOCTH (a 3a0[HO U TOJIIEeJaUYNBAHUIO) CAMBIX BEPXHUX
TOPUB0HTOB ITOYBHI.

CienoBaTesibHO, MPUBHOC WM3BECTHAKA B IIPOIIJIOM KapAUHAJb-
HBIM 00pPasoM W3MEHUJI TPEHIbI COJAEP:KaHUsA U pacCIpeneeHUs OcC-
HOBHBIX ITOUBEHHBIX 9JIEMEHTOB B COBPEMEHHOI IOUBE: OpTaHuUYecKo-
ro yriaepoma m BajsoBoro ocdopa. MHBIMU caoBaMu, OSHOKPATHOE
HUCTOJIb30BaHUE paHee 00JIOMKOB M3BECTHAKA JJIA KaKNX-TO OBITOBBIX
Iejieil MPUBEJIO K IIOJHOM IepecTpPOoiKe THIIa IOUYBOOOpPa30BaHUSA Ha
JIOKAJbHOM y4UacTKe. 3Jech Jake CIycTsa coTHU JeT (ue menee 500)
HaOJIIOJAI0OTCA IIeJIOUHbIe 3HaueHuA PH, BhICOKMe 3HaueHUs Kap0o-
HaTOB, OPTaHUUECKOTI'0 BellleCcTBa U BaJ0OBOTO (hocdopa, UTO Pe3KO OT-
JnYaeT MTAaHHBIN JIOKAJbHBINM yYaCTOK OT OCTAJIbHBIX, I'Jleé M3BECTKO-
Bas KPOIIIKAa B IIPOIILJIOM HE MCIOJIb30BaJIach JIOIbMU.

ITonyuenHble BBIBOABI OBLIM IIOATBEP:KIAEHBI paboTaMu Ha IIOCT-
cenuTeOHBIX ITOYBAX W 0oJiee PaHHUX IIOCEJEHUI JIECHOII 30HBI, Ha-
npumep, dyauao u Poctucnasnab (Panuwuii sxenxesubiii Bek). CKopo-
CTU TpaHcoOpMAIUU KYJbTYPHBIX CJIOEB B MHTPA30OHAJILHBIE TOUBBI
HAIIPAMYIO 3aBUCAT OT I'PAHYJIOMETPUUYECKOTO COCTABa ¥ MOIITHOCTU
KYJbTYPHOTO cjosA. Ha mecuaHBIX IOpPOMax ITPOIECCHI ITOYBOOOPAa30-
BaHUA UAYyT ObicTpee m yike uepes 1500-2000 ser BoccTaHaBIMBa-
I0TCA MHOTHWE 30HAJbHBIe XxuMMHUecKkme nokasatenu (pH, comep:xka-
HIe W pacupelejieHUe OPTaHUYECKOTO BEIeCcTBa), HO KOJUUYECTBEH-
Hble 3HAUEHUSA W TPEHIBLI pacipeiesieHus, HallpuMep, BaaoBoro (doc-
¢opa, ocTaoTCsa HeM3MeHHbIMY. MaJIOMOIITHbIE KYJIbTYPHBIE CJIOU U3-
MEeHSAITCA OBICTpee, YeM YUYAaCTKM XO3AUCTBEHHBLIX M, TIJle 34 CUEeT
OOJIBIIION MOIITHOCTU KYJIBTYPHBIN CJIOM COXpaHAeTCsS HeOolIpeleeH-
HO JOJITOe BpeMs.

Taxum o6pas3oM, B JIECHOH 30HE €CTh YUYACTKHU, I'e (PYHKIIMOHU-
PYIOT MHTPa30HAJbHBIE MePHOBBLIE ITOYBLI CO CBOMMU CIEIIU(MUUECKU-
Mu cBoiicTBamMu. [IpmunHOil (GopMUPOBAHUS MOMOOHBIX IIOUB ABJIAET-
cA MX TeHe3VC Ha KYJIbTYPHBIX CJIOAX IPEBHUX IMOCEJEHUN, UYTO MOK-
HO paccMaTpuBaTh KakK KaracTpoduuecKoe mpeoOpasoBaHUE HCXOJ-
HOTO JlaHAIIIadTa, THTEHCUBHOCTh KOTOPOTO ObLIA CTOJIb BEJIUKA, UTO
Ja)ke CIYCTA TBHICAYM JIeT He (POPMUPYIOTCSA 30HAJTbHBIE ITOUBLI.
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OLIEHKA COCTOAHUA NECHbIX NOA30510B
HA TEXHOIEHHbIX TEPPUTOPUAX KUPOBCKOW OBJIACTU

E.B. Oa6ax
BsaTckasa rocyoapcTBeHHasi CEnbCKOX03sCcTBEHHas akaaemus, . Kupos
WHctuTyT 6ronormum Komu HLL YpO PAH, 1. CbikTbiBKap
BATckuii rocyaapCTBEHHbBIN ryMmaHUTapHbIA yHuBepcuTerT, . Kupos

Ha reppuropuu KupoBckoii o6sacTi CyIiecTByeT HeCKOJBKO II0-
TEeHIIUAJIBbHO OIACHBIX 00BeKTOB. HeoOXOAMMOCTH pasMeIeHus ux
BIAJU OT KPYIHBIX HACEJEHHBIX IIYHKTOB IIPEeIOIIpeaenia TEPPUTO-
PHaNbHYO MPUYPOUYEHHOCTh K JIECHBIM MACCHBaM, XapaKTePHBIM MAJIs
TaeKHO-JIECHON 30HBI. B YacCTHOCTH, KOMILIEKCHBINI O0BEKT II0 Xpa-
HEeHUIO U YHUUTOKeHU0 xumMmuueckoro opyxus (KOXYXO0) pacmoJo-
skeH B OpuueBckoMm patione KupoBckoii o6aactu. B reomopdosoruye-
CKOM OTHOIIIEHWH 3TO IEePUTIANVAJIbHAA PABHUHA, CIOKEHHAA BOJ-
HO-JIETHUKOBBLIMU II€CKaAMU PA3JIMYHON MOIIHOCTH, MECTaAMU IIOLCTH-
JaeMbIMU Ha HeOOJbIION IiayOuHe IMepMCKUMHU TnHaMu. POI0BHO-
MIAIUAJIBHBIMU OTJIOMKEHUAMEU copMupoBana m KuibMmescKas HU3-
MEHHOCTBb, HA TEPPUTOPUU KOTOPOM PACIIONOKEHO 3aXOPOHEHUE SAMN0-
XUMUKaTOB. @aKTOPHI BO3EHICTBUA HA IPUPOAHBIE 00BEKTHI PA3INY-
uble: B mepBoM cayuae (KOXVYX0) — Bo3MOKHBIE BHIOPOCHI COeIUHE-
Huii dochopa, propa, MbebAKka; Bo Bropom (Kumrbmesckoe 3axopo-
HeHUe SITOXUMHUKATOB) — MECTUIUIbBI, IPOAYKTEI UX MTeCTPYKIUU, I10-
sIBJIEHVEe KOTOPBIX B IIOYBAX MOJKET OBITh CBA3aHO C I'PYHTOBBIM IIO-
TOKOM WJIM TIOBEPXHOCTHBIM CTOKOM.

ITomsoabl oTAMYAIOTCS MaJjoi Oy(depHOi CIIOCOOHOCTHIO, MX HU3-
Kas YCTOMUYMBOCTD K 3arpsA3HEHII0 00YCJIOBJIEHA CBOMCTBOM «COpPACHI-
BaTh ¢ cebA» TeXHOTeHHOe BoazaeiicTBue [2].

B cBsaAsu ¢ saTuM 1mess Haleil paboThl — CpaBHUTEJIbHAS OIeHKAa
COCTOSTHUSA IIOZ30JI0B, PACIOJIO}KEHHBIX B COCHOBBIX JieCaX B CaHU-
TapHO-3aIuTHOI 30He (C33) NIBYX SKOJOTUUECKU OMACHBIX 00HEKTOB.

B reuenme Bcero nmeprona HaOMIOLEHNUI PE3yJIbTATHI ONIPEeIeHNA
cnenudUUECKUX 3arpsA3HAIONINX BEIIeCTB IIOKA3aJM, UTO B IOYBAX B
okpecTHOCTAX KOXYXO MBIIIbAK HAKAIJIUBAETCS B UJIIIOBUABHBIX
¥ HUMKeJeXKaINX FOPU30HTAX IJIeeBBIX IOA30JI0B Ha ILIOIAJKaX MO-
HUTOPUHTA, PACIIOJOKEHHBIX K 3alaay OT 00beKTa, — B HallPaBJIeHUN
JIBUYKEHUsT TPYHTOBBIX BOA. CyauThb O 3arpsBHEHUU IIOYB COEJUHEHU-
saMu ocdopa Tpu OTHOCUTEIHLHO OBICTPOM pasJiokeHuu Gochopopra-
HUYECKUX OTPABJAIOINUX BeriecTB [1], BBICOKOM IPUPOIHOM COLED-
JKAQHUU 9TOTO 9JIeMEHTa B IOUYBAX U aKTHUBHOM yYaCTUHU €ro B OMOJIO-
TMYeCKOM KPYTrOBOPOTE IOUTH HEBO3MOKHO. KOCBEHHBIM CBUIETEJIb-
CTBOM IIOCTYILJIEHUS coefnHeHU ocdopa B OKPYIKAIOIIYIO CPENy sB-
JseTcs ero 0oJjiee BBICOKOE, IO CPaBHEHUIO ¢ (DOHOM, COIEpKaHUe B
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JUMIaHUKAX U CIUPTOBBIX BBHITSKKaAxX m3 mouB (MU Ne 031-03-353-
2011) ma momagkaXx MOHUTOPHUHIA, PACIIOJOMKEHHBIX OJIMKEe K 00b-
eKTy.

B okpecrHOCTSIX KMIbME3CKOTO 3aXOPOHEHUA ANOXUMHUKATOB Ha
JIECHBIX ILJIOMIAKaX MOHUTOPUHTA MEPUOAUYECKU IIPOABJISIETCA 3HA-
yuMoe (BBIIe mpeaesia oOHaApy:KeHus merona, Ho HuKe IIIIK) comep-
JKaHUe IEeCTUIIUAO0B, B OTAeJbHbIe TOAbl OTMEeYaeTCss HeOOIbIIoe Ipe-
poimerue IIJIK (B 1.5 pasa) mogBUIKHOTO ITMHKA — 9JIeMEHTa, BXOMs-
IIeTo0 B COCTaB SNOXUMUKATOB.

BoageiicTBue Ha BepXHHE MOYBEHHBIE TOPU30HTHI, OTOOP CMe-
IIAaHHBIX 00PAa3I0B M3 KOTOPBIX PEKOMEHAYEeTCs B HOPMATUBHBIX JO-
KyYMeHTaxX, B IIeCYAHBLIX IIOA30JIaX IIOUTH He MHposBJseTcs. I'eorpa-
duyecKku ymajeHHBbIe APYT OT APYyra IMOYBBLI, PACIIOJIOKEHHbIEe B pas-
HbIX moxzonax — cpenueit (KOXVYXO0) u oxuoit (Kuirbmesckoe 3axo-
poHeHMe) Talirm — Ha BOAHO-JIETHUKOBBIX MECKaX, XapaKTepu3yIoTCs
OueHb OJM3KMM COCTAaBOM W cBoiicTBaMu. IIo IOKasaTesio XmMuue-
CKOT'0 3arpsi3HEeHUs YPOBEHDb BO3JeliCTBUS HAa JEeCHbIe IOUBLI B 000MX
clIy4yasx OIEHMBAETCS KaK JOIIYCTHUMBI.

OTrMeueHHbIe IIPU3HAKU BO3JIEMCTBUA 00b€KTOB ObIINU BBISIBJIEHBI
aubo Gyaromaps IJIUTEILHOMY IIEPUOLY HaOJIIogeHuil, b0 BCJIEI-
cTBUE 0oJiee TIIYOOKOTO M3yUeHUA MOUB — 3aJ0KEeHU IOJHBIX paspe-
30B Ha IIJIOIIAJKAX, PACIIOJIOKEHHBIX B IOHMKEHUAX II0 HalpaBJe-
HUIO OBUKEHUSA I'PYHTOBBIX BOJ.

Taxum o6pasoM, cpaBHUTEIbHASA OIEHKA CBOMCTB MEeCUaHBIX IIOJ-
30JI0B Ha JIECHBIX ILIOMIagKax MoHuUTopumHra B C33 sKOJOrMuYecKHu
OITaCHBIX 00'BEKTOB IIOKAa3aja, YTO B JlaHAIIadTax ¢ IpeobiajaHueM
HEYCTOMUYMBBIX K 3aTPA3HEHUIO TOUB HEOOXOAMMO aHaAJIN3UPOBATEL BCE
BO3MOJKHBIE IYTH MUTPAIIUU BEIeCTB U IIPOBOAUTHL OoJiee TIyOOKOe
U3yUYeHUe TTOYB U ITOYBEHHOTO ITOKPOBA TEPPUTOPUMU.

JIUTEPATYPA
1. Haymoe II.B. PU3NKO-XUMHUYECKHe ACIEKTHI PA3JIOKEeHUA U MHUIDa-
UK HEKOTOPHIX (hochopopraHMUYECcKUX COefUHEHUH B mouBe: ABToped. AHC.
... KaHa. xuM. Hayk. MBanoBo, 2014. 16 c.
2. Cuaxun B.B., Menvuenro B.E. n np. OmeHKa COCTOAHUSA U yCTONUM-
BocTHU dKocucrtem. M., 1992. 128 c.
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MOYBEHHBLIE YCNOBUSA NPOU3PACTAHUA XBOWHbLIX APEBOCTOEB
COCHbI U ENN NECHOIO MACCUBA «KYPTMHCKWUW NEC»

0.A. Oanunos’, H.B. Bensesa?
" IleHWHrpagckuii HayYHo-UccnenoBaTenbCKUA UHCTUTYT
cenbckoro xo3snctea «bBEJTOTOPKA», nep. benoropka
2 CaHkT-MNeTepbyprckuii rocyaapCTBEHHbIN NNECOTEXHUYECKUI YHUBEPCUTET,
r. CaHkT-lNeTepbypr

CMmerranHble JPEBOCTOU €JIM M COCHBI C MAJIOH HOJIell JUCTBEHHBIX
mopon Ha ceBepo-zamnane P®, mo manHbIM ['ocymapcTBEHHOTO ydeTa
aecuoro gouga (I'YJIP), mpouspacraior Ha 16-20% JIeCOTOKPBITOM
mirormtagu. MogaabHBIe CMeITaHHbIe eJI0OBO-COCHOBBIE MIPEBOCTOU 3a-
HuMaroT 0osee 70% JIECOMOKPBITHIX ILIOIIALEH 3€JIeHOMOIIHBIX TH-
OB Jieca B 9TOM PEeruoHe.

IMesns ganHOM paboThl — BEIABUTDH BINAHNE ITOUBEHHO-TUIPOJIOTH-
YEeCKUX YCJIOBUH MECTOIPOM3PACTAHUIT HAa COCTAB CMEIIaHHBIX XBOMH-
HBIX IPEBOCTOEB Pa3JUYHBIX TUIIOB Jieca (Ha IpUMepe JeCHOTO Mac-
cuBa «Kyprunckuii jec» PrleeBCKOro yuacTKOBOTO JecHUUYecTBa Jle-
HUHTPAJACKOMN 00JacTH!).

Wccnenyembie ApeBOCTOM HAXOAATCA B ONHOM JIECHOM MAaCCH-
Be. [y CPaBHUTEJIBHOTO aHaJM3a MOA0UPATINCh HACAMKIEHUS OIHO-
ro KJjacca W Bo3pacTa. B cMeIllaHHBIX HACaKAEHUSAX COCHOBBIN APYC
cTapiiie eJloBoi yactu apesoctos Ha 10-15 jer. [IpeBocTou mpouspac-
TAlOT B CPABHUTEJIHLHO OMHOPOMHBIX YCJIOBUAX Ha IIOUBAX ABYUJIEH-
HOTO CTPOEHMA, IMOACTUJIAEMBIX MOPEHHBIMU TS KeJIbIMU CYTJIMHKA-
Mu (cM. TabIUILY).

Ha 6oabmunacTBe 1pobHbIX miaoirazei (III1) apko BeIpaskeH moj-
30JIMCTBHIN CyIleCUaHbI TOpPuU30HT E, mepexomAmniuii B CcylecUaHbIN
B1, xoTOpEHIii, B CBOIO OUepenb, MOACTUIAETCS cyranHucTeIM B2, Ha
IIIT 3 u 5 Gosee 30 JeT Haszan OBLIM MPOBEAEHBI IPOXOAHLIE PYOKMH,
U IIOSTOMY 3alac 3[ech HIKe, UeM Ha APYrux o0beKTax, I'e PyOKu
He mpoBoauarch. Ha onbIiTHOM ydyacTke 2 m3-3a 00Jee HU3KOTO II0JIO-
JKeHusl B pejbede M0 CPAaBHEHUIO C APYIMMHU yUacTKaMU HaOJII0LaeT-
cs BpeMeHHOe 3aCTOiHOe MepeyBJaKHEHUe, UTO IMPUBOIUT K YBEJH-
YEHUIO0 MOIITHOCTHU IMOJACTUJIKHU U ee oTopdoBbiBaHU0. O0HEKT 6 — 9TO
3apOCIINil TaJbBer OBIBIIIETO BOAOTOKA (Pyubs). B cocHake charuHo-
BoMm ocyineHnom (ITII 7) B HacTosAIlee BpeMsa MMeeTCA MEJIHMOPATUB-
Has CeTb.

Kpome Toro, pacmpenesienue molnajeil, 3aHNMAaeMbIX XBOMWHBI-
MU TIOPOJaMu, IO THUIAM Jieca MIOKa3bIBAeT, UYTO B KUCIUYHOM TH-
e HacaKJeHHUsA el 3aHUMAIOT HeHaMHOTO OOJIbIlle ILJIOIAAN, UeM
IPEBOCTOU C IpeobJialaHMeM COCHBI. B UepHWYHOU cepuu TUMIOB Jie-
ca IPeBOCTOM COCHBI 3aHMMAIOT JIMAWPYIOIIee IIOJIOKeHre. JTO JIUII-
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XapakTepucTuka NOYBEHHbIX YCNOBUIN NpoU3pacTaHus
CMeLlaHHbIX XBOWHbIX APeBOCTOEB Ha ONbITHbLIX 0ObEKTax

Homep| Coctas Tun 3anac, | MowHOCTb NOYBEHHbIX H
MM | gpesoctoa| neca m3/ra rOPVU3OHTOB a3BaHne nouse!
3 5E L—4cwm; MogeprymycHas
100 A—-9cwm; cunbHonoasonucTas
3,5E ’
1 3’0 80 E.KC 2413 E-11cm; Cynec4aHo-CyrmuHn-
1o B1— 13 c™m (cynecb); |cTasi Ha ABYYNEHHbIX
+Oc, b 2
’ B2 — kpacHbIi CyrmMHOK [HaHOcax
L-9cm; TopdsiHucTo-rpy6ory-
6E AE -7 cm; MYCHBbIV XENEe3ncTo-
2 4090 E.YC 492 E—-12cwm; MNNtoBManbHbIA nog-
100 Bfe — 19 cm (cynecs); |30n Ha ABYYNEHHbIX
B2 — kpacHbIN CyrmMHOK [HaHocax
L-5cm; MopeprymycHas
9C,, A-7cwm; cunbHonoasonucTas
3 1Eg, C.KC 354 E-10cwm; cyrnec4aHo-CyrmuHn-
+b, Oc B1 (cynecb) — 27 cM; |cTas Ha ABYYNEHHbIX
B2 — KpacHbIVi CyrmMHOK [HaHOcax
L-8cwm; MopeprymycHas
8E,, A—-12cwm; cunbHonoasonucTas
4 2C, E.KC 400 E-11cm; cyrnec4aHo-CyrmuHn-
+B, Oc B1 (cynecb) — 25 cm; |cTasi Ha ABYYNEHHbIX
B2 — kpacHbI CyrnmMHOK [HaHOcax
L-7cwm; MopeprymycHas
8E A—-13 cwm; cunbHonoasonucTas
5 2C 90 E.KC 352 E-10 cwm; Cynec4aHo-CyrmvHN-
100 B1 (cynecb) — 22 cm; |cTasi Ha ABYYNEHHbIX
B2 — kpacHbIVi CyrmMHOK [HaHOocax
L—10cm; TopdsHucTo-rpy6o-
A-12cwm; rymycHasi CUnbHo-
6 SCE)85 c.uan 305 51 E-11cm; nopgsonucras cynec-
- (cynecyaHo-CyrnmnHu- |4aHo-CyrnmMHMCTas
CTbIN) — 22 cMm; UNNoBUanbLHo-rnee-
B2 — kpacHbIn cyrnMHOK |BaTas

lMpumeyvaHusi. E.KC — enbHUK kncnmnyHeln, C.KC — cocHsik kncnuyHbid, E.M4C — enbHuK yep-
HUYHBI cBexui, C.Y[J1 — COCHSIK YepHUYHO-A0NTOMOLLHBINA, C.CO — COCHsIK cdharHoBbIN OCYLLEH-

HbIn, C.BP — cOCHsIK BpyCHUYHbIN.

HUH pas IOAUYEePKUBAET YCTOWUMBOE IOJIOMKEHME COCHBI Ha II0UBaxX
IBYUYJIEHHOTO CTPOEHUS, IOACTUIAEMbIX MOPEHHBIMU TSMKEJIbBIMU CY-
TJIMHKAMM B JAaHHOM JIECHOM MacCUBe, U yKa3bIBaeT, UTO COCHa 00-
Jiee IpucnocobJieHa K JaHHBIM IIOYBEHHO-THUAPOJOTUUYECKUM YCJIOBU-
M, YEM eJIb.
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TPAHC®OPMALUA MEP3NOTHbLIX MNOYB
MEXATACHbIX MPOCTPAHCTB LIEHTPAJIbHO-AKYTCKOW PABHUHbI

N.MN. Aanunos, IH. CaBeBuHoOB, B.C. Makapos, A.U. OmuTtpueB
Hay4Ho-nccnegoBaTenbCkum MHCTUTYT NpuknagHon akonorun Ceeepa
CeBepo-BocTtouHoro chegepansHoro yHueepcuteta um. M.K. AMmocoBa, . AKkyTck

Ha ceroguamuuii nesb Tepputopusa lleHTpanbHO-IKYTCKOI paB-
HUHBI, ABJASACH HamboJee OCBOEHHON YacThi0 SIKYyTHMM, MCIBITHIBA-
€T MHTEHCUBHYIO AHTPOMIOTEeHHYIO HATPY3Ky M TpeTepleBaeT 3aMerT-
Hble U3MeHEeHUA B YCJIOBUAX KoJebaHUM cOBpeMeHHOTro Kjaumarta [5].
B cBsABU ¢ 5TUM MByUYeHME «IIOBENEHUI» OCHOBHBIX KOMIIOHEHTOB 3KO-
CHCTEM JAHHOII TEePPUTOPUHN IPHOOpPEeTaeT 0Cco0yI0 aKTyaJbHOCTD IJIS
IPOTHO3UPOBAHUS UX NAJbHEUINNX AeHCTBUM.

IMesns uccaenoBaHUT — MOHUTOPUHT COCTOSHUSA JECHBIX MEP3JIOT-
HBIX TOYB U TpaHchopMaluum X MOPGOTeHEeTHUECKUX XapaKTepu-
CTUK B YCJOBUAX YCUJIEHUA aHTPOIIOTEHHOTO BO3JENCTBUA U IJI00AID-
HOTO M3MEHEHUA KJIUMaTa.

Marepuan cobpan B ceursiope 2013 r. B ceBepHoii uactu JleHo-
AMTIUHCKOTO MeXIypeubsi, KOTOPBII IIpecTaBJIeH BOCTOUHOI UYaCThIO
IenTpanbHO-KYTCKOI PaBHUHBI.

UccnemoBanme MOYB MIPOBOAUJIOCEH II0 OOIMEIPUHATHIM B IIOUBO-
BegmeHuu Mmetoxamu [4]. O6pasisl mouB oTobpanbl corsacHo 'OCT u
MTPOAHAJIU3UPOBAHLI IO OONIETIPUHATHLIM METOAMKAM B JiabopaTopuu
pusuKo-xuMuueckux MetonoB aHamauza HUUIIOC CBD®Y (Arrecrat
akkpeaurainuu Ne POCC RU. 0001.517741) [1,2].

B npenenax wmccaenyemMoil TepPUTOPUY MeXKaJaCHbIE IIPOCTPAH-
CTBa IIPEACTABJIEHBI JIMCTBEHHUUYHBIMU JIECAMHU PA3JINUYHOTO OOHUTE-
Ta, IMOM KOTOPBIMU C(OPMUPOBAHBI pPasHble MOATUIBI MEP3JIOTHBIX
nangeBbIx mouB [3]. Ha TpaHchOpMHUPOBAHHBIX yUaCTKax, B OTJIHULE
oT ()OHOBBIX, IpeobpasoBaHUE PACTUTEIHLHOCTY BBIPAYKEHO B BUZE OT-
CYTCTBUS MOJJecKa W BBIPYOKH 0oJiee KPYHHBIX JUCTBEHHUI[. 31eCh
B IIOYBEHHBIX NPOMWIAX M3MEHEHUS MPOU3ONILIN Kak B MoOPQOJo-
TUUYECKOM OTHOIIIeHUHU, TaK U B XUMHUYECKOM cocTaBe. Cpeau OCHOB-
HBIX MOP(OJOTUUYECKUX MPU3HAKOB 3aMETHO YBEJIWUEHBI MOIITHOCTU
MOYBEHHBIX Ipo(duiielt, T.e. CEBOHHO-TAJBIN cJa0i. B XmuMuuecKom co-
craBe HAOJIOMAIOTCS yMeHbIIIeHHe KapOOHATOB B HMIKHUX TOPU30H-
Tax IOYB WM/UJM IIOYBOOOPA3YIOIINX OTJIOMKEHUAX U HAKOILIEHUE UX
B BEPXHUX T'€HETUYECKUX N'OPUBOHTAX JIECHBIX IIOUB (CM. PUCYHOK).

B mesnom, HamMu 3amKCcUpPOBAHO HeXapaKTEpPHOE pacIipeneseHue
KapOoOHaTOB U COJieli B TIOYBEHHOI TOJIINE W HUMKEJeKalluX IOYBO-
00pasyIomux OTJIOKEHUAX, UYTO, HECOMHEHHO, SABJIAETCS IIOCJTIE[CTBHU-
€M aHTPOIOTeHHOT'0 BO3JEeMCTBUSA U COBPEMEHHBIX KOJeOaHU KanuMa-
Ta B MCCJIEIyeMOM DPEeruoHe.
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A2 3(10)-10(20) H OlMpeobpaszoBaHHbIf y4acTok "Hbaraatra"
B PoHOBbIN yyacTok "AT-bibiTap"
B110(20)-20(40) fryy 2,955
BCA 20(40)-131(136) AT
131(136)-151 285
151-161 S
161-196 Lo
201-236 it
236-253 L204 ’

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0

CpaBHuTenbHoe cogepxaHne CaCO, B pasnunyHon cTeneHn npeobpasoBaHHbIX
Mep3MOTHbIX NaneBblX NMo4yBax v I'IO‘-IBOOépa;WIOLLI,VIX oTnoxeHunsx JleHo-AMruHckoro
MeXaypeybsi.
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OLIEHKA 3ATrPA3HEHMA NECHbLIX NMOA30I0B
B 30HE BO3[EMCTBUA MA30BO3[YLIHbLIX BLIEPOCOB
ANIOMUHUEBOIO 3ABO[A B YCNOBUAX KONbCKOW CYBAPKTUKU

IA. EBgoknmoBa, H.IN. Mo3rosa
MHcTuTyT npobnem npombiwnenHon akonorun Ceesepa Konbckoro HL, PAH,
r. AnatuTtbl

BoimosiHeH CpaBHUTEJNbHBIA aHAIN3 HN3MEHEHHN HEeKOTOPBIX
CBOIICTB JIECHBIX II0OJI30JI0B, IIPOM3OIIeAIux 3a mociaeqaue 10-13 ger
10 TPaJUeHTy 3arpsA3HeHUs BO3NYIIHBIMU BhIOpocamMu Kangamarii-
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CKOT'0 aJIJIOMUHMNEBOTO 3aBoja. KoHIleHTpalus COeqUHEeHUII HPUOPU-
TETHOTO 3arpsA3HUTENA (TOpa, MMEIOIero BBICOKYIO CTEeIeHb TOK-
CUYHOCTH JIJIs »KUBBIX OPTaHU3MOB, NOCTOBEpPHO cHu3maach B 2011-
2013 rr. oraocurenbHo 2001 r. B aTMoCc(hepHBLIX BLINAAEHUSIX U OP-
TaHOTeHHOM T'OPUW30HTE MOYBHI B 30HE BO3MelicTBUA 3aBoja, OJarosa-
PA BBEIEHUIO B 9KCILJIyaTAIlNIO ra300UYNCTHLIX COOPYsKeHuil. B cBssu
CO CHHIKeHHeM o0beMa 3arpsA3HAIONINX BeIllecTB B BhIOpocax 3aBoja
U YMEHBIIIeHNEM CTeIleHU 3arpA3HEeHUsA II0YB M3MEHUJIOCh 30HUPOBAa-
HUe TeppuTopuu, BbimosHeHHOEe HaMu B 2001 r. IIpoTsaKeHHOCTH 30-
HBI MAaKCUMAaJbHOTO 3arpA3HEeHNA COKpaTuiaach ¢ 2.5 KM 70 1.5 KM ot
WCTOYHUKA BHIOPOCOB, CUJILHOTO U YMEPEHHOTO — Ha 5 KM (Tabia. 1).

B 3ome MakcMMaJNbLHOTO 3arpsA3HEHUs OTMeUYeHa 3HAUUTENbHAS
AKKYyMyJAOUA KaK BaJoOBOro )Topa, TaK M BOAOPACTBOPUMBIX (DOPM
€ro CoeJUHEeHU He TOJbKO B IMOACTHUJIKE, HO U UJJIIOBUAJIbHOM T'OPH-
30HTe (16-20 cm). ITpuuem ¢ rogamu comepskaHue coefuHeHUI Gropa
B MJLJIIOBUAJILHOM T'OPU30HTE BO3PACTAJIO.

Koumeurpamnusa Al cHU3MIACH TOJIBKO B HEIOCPEACTBEHHOM OJIM-
30CTU K 3aBony (o 2 Km). B pesyabraTe mocTynjieHUs B MOACTUIKY C
armochepubiMu ocagkamu Ca u Mg mpomaoIo 3aMeTHOe CHUKeHUe
UX KUCJIOTHOCTU, HO TOJHLKO BOJIM3Y 3aBOJa, HA PACCTOSHUU 10 2 KM.

BrigBieHa TecHas CcBA3b colep:KaHUSA (TOpa B IMOJACTUIKAX U
pacreunuax (r = 0.976, p<0.001) (cm. pucyHoK, Tabi. 2). IloBrinien-
HBIA (QOH comep:KaHUA (PTOPA B IOYBAX NPUBOAUT K HAKOILJIEHUIO €TI0
B TKaHAX pacTeHuii, 0co0eHHO MX0B M BOpoHHKH. OgHaAKO0, KO3 du-
IIUeHT OMOJIOTUYECKOr'0 IMOTJIOIIEHNA dTUX PACTeHUI JOCTUTAeT BCEro
auinb 0.1, y rpu6oB oH 0b1a erne Hmxe — 0.01-0.02. M3 MIIAMTOYHBIX
rpubOB 6a3UANOMUIIETOB IIJIACTUHUYATEHIE (DOPMBI HAKATLJINBAJIUA 00JIb-
e ropa, ueM TpyOUaTHIE.

XuMHuUeCcKHU# cocTaB pacTeHmuil 60jiee KOHCEPBATUBEH B OTHOIIIE-
HUU BO3AEHMCTBUS HA HUX TEXHOT€HHOrO 3arps3HeHUs, YeM IIOACTUII-
Ka, NHTEeHCUBHO aKKYMYJIUDPYIOIIasad XUMUYECKNe 9JI€MeHThI. OTO CBSI-
3aHO C OTHOCHUTEJHHOI M30MPaTEeIbHOCTHIO PACTEHUIH IPU IIOTPedse-
HUU UMU IIUTATEeJIbHBIX 3JeMeHTOB. TeM He MeHee, MOKHO OTMETUTh

Tabnuuya 1
30HbI 3arpsA3HeHns noacTunok ¢propom B 2001 1 2011-2013 rr.

2001r. 2011-2013 T
3arpsisHeHune PaccTosiHne CopepxaHue F, PaccTosiHue CopepxaHnue F,
oT KA3, km Mr/Kr o1 KA3, km Mr/Kr
MakcumansHoe 0-2.5 >1200 0-1.5 > 1000
CunbHoe 2.5-13 1200-400 1.5-8.0 1000-400
YMepeHHoe 13-19 400-200 8.0-15 400-200
OTtcyTcTBYET =220 <200 >15 <200
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CopepraHne BogopacTBOpMMOro otopa B NOACTUITKE U BOPOHUKE MO rPagneHTy
OT UCTOYHUKA BblOpocos, | — 2001 r; 11 — 2013 1.

Tabnuya 2
CopepxxaHue BanoBoro ¢pTopa B NOACTUIIKE U pacTUTENIbHOM MaTepuane,
Mr/kr abc. cyx. nouBbl, 2013 .

P . Leccinum Lactarius
accTosiHue Empetrum Pleurozium versivelle torminosus
oT uctouHuka | Moactunka | hermaphroditum schreberi (no, ocﬁ HOBUIK (BonHyLuKa
BbIOPOCOB, KM (BOpOHMKa) (3eneHbli MOX) merf‘To-ﬁypbuﬁ) posogaﬂ)
0.5 2595 110 160 29 52
2 1795 111 147 29 62
5 562 34 22 5 5
10 371 36 14 4 8
20 145 17 11 3 He onp.
50 78 4 2 1 2

BIIOJIHE 3aKOHOMEPHOE M JOCTOBEPHOE YBeJIWUeHNEe B COCTaBe pacTe-
HUH Ha CHUJIbHO 3arpssHeHHoil miomiagke F, Al, Si, Fe, Zn, Ni.

CYKLECCWOHHbIE USMEHEHUA PACTUTENBbHOCTU U NOYB
HA 3ANEXHbIX 3EMNAX CPEOHEN TAUIU

IA. EnbkuHa, E.M. JlanteBa, U.A. JlnxaHosa, l0.B. XononoB
WHcTuTyT Buonornm Komu HL YpO PAH, r. CbikTbIBKap

C koumna 90-x rr. mpouwaoro crojerusa B Poccuu Ipous30ILIo 3HAa-
YUTEeJbHOE COKPAIlleHNe CeJbCKOXO03AWCTBeHHBIX yroauii [1, 7]. Ha
3a0pOIIeHHBIX ITAITHAX, CEHOKOCAX M IIacTOMINAX HavaJICsa IIPOIecC
CaMOBOCCTaHOBUTEJNLHON cyKieccuu [4, 5]. VsmeHeHUE cpeabl IOJ
BIUAHUEM CMEHBI PACTUTEJHLHOTO ITOKPOBa TPeOyeT BBISIBICHUSI 3aKO-
HOMepHOCTeH TpaHchOpMAaIMKU IMOUYB ITOCJe IIepexoa MaXOTHBIX yro-
OIUHA B CTAAUIO 3aJIE’KU C IeJbI0 OIEHKH! 9TAlOB MX IIOCTArPOTEeHHON
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SBOJIIOIIMY ¥ BOSMOYKHOCTH IIOCJIEAYIOIero BO3BPATa B CEILCKOXO0351-
CcTBeHHBIT 06opoT [2, 3]. M3yueHue CTPYKTYPhl PACTUTEJIHHOTO IIO-
KpOBa U TOYB B IIOCTArPOTEHHBIX dKocucTemax Pecnybauku Komu
IIPOBOJUJIN B IION30HE cpeqHel Taiiru (Ha Teppuropuu CHIKTHIBIUH-
CKOTO paiioHa).

Kak mokasasu mpoBeleHHBbIE MCCJIEIOBAHUS, XapakTep BoOCCTa-
HOBUTEJIbHOMN CYKIIECCUU BO MHOTOM OOYCJIOBJIEH MCXOJHBIM COCTOSI-
HUEeM IIaXOTHBIX YTOAWM W MCIOJb30BaHWEM 3ajie;Ku. B HacToslee
BpeMs OCTaBJIE€HHBIE 6e3 00pabOTKM ITOCEBBI MHOTOJIETHUX TPAB IIPO-
IOJI’KAIOT MCIOJb30BATHCA B KaueCTBE CEHOKOCHBIX yUYacTKOB. Pery-
JIAPHOE KOIIeHWE TPaB IPEIATCTBYET BHEIPEHWIO APEBECHON pacTu-
TeJIbHOCTA M HaA paHee 00pabaTbIBAE€MBIX MAXOTHBIX YIrOAbsiX B Tede-
HUe AJINTeJabHOTO nepuona (oxoso 20 jeT) coxpaHaeTcA JyroBas CTa-
Ius 3apacraHusi. B TpaBocToe mpeobJafaioT JyroBble 3JIaKW U Pas-
HOoTpaBbe. Ha MOBEPXHOCTU TOUYBHLI OTMEUEHO 00pas3oBaHUE JYTOBOTO
BOMJIOKA M3 OTMEPINNX OCTATKOB TPAaB, B TOJIIE OBIBIIIEr0 ITaXOTHO-
IO CJIOA — CEPOTYMYCOBOTO (I€PHOBOI0) ropu30HTa Pwpa MOIITHOCTHIO
3-4 cm. B cooTBeTCcTBUM ¢ NPUHIHUIAMHU KJacCU(PUKAIIUU U IUATHO-
ctTuku nmouB Poccum [6], mOUBBI TAaKMX yUYaCTKOB OTHECEHBI K arpose-
MaM TeKCTypHO-Au(dGepeHIINPOBAHHLIM PEerpafupOBaHHBIM.

IIpu BBIBOZE mamiHU M3 060pOTa B IIEPUOJ IIOCEBOB OTHOJIETHUX
U TIPOMAIHBIX KYJBTYD, & TaKyKe IIPU OTCYTCTBUY CEHOKOIIIEHU 3a-
JIe}KHBIe YUaCTKU, IPOUAA PYyAePaJbHYIO CTaAUIO, 3apacTarT 6epeso-
BBIMU U OJIbXOBBIMU MOJOZHAKaMu. Ha 9TUX yd4acTKax COXPAHSIOT-
csa HeOOoJIbIINe II0 ILJIOIIaAu JIYyrOBbIe COO0INecTBa, I'yCTON TPaBAHU-
CTBHIH ITOKPOB KOTOPBIX MPEMSATCTBYET BHEAPEHUIO APEBECHBIX IIOPO/I.

Hawu6osee MHTEHCUBHON AeMYyTAIlMOHHOI CYKIIECCUU IIOABEPIKe-
HBI 3a0pOIIIeHHbIe YUACTKY HAIHU ¢ HeOOJbINON TIyOoumHOM 00paboT-
KM IaXOTHOT'O CJIOSA M HUBKUM ILJIOJOPOAVEM IaXOTHBIX IOYB. Tpa-
BSIHUCTBIE COOOINECTBA HA TAKUX yYaCTKaX MeHee IIPOAYKTUBHBI U He
COCTaBJIAIOT 3HAUUTEJNHHON KOHKYPEHIIUU IPEBECHBLIM IIopoiaM. 3a
20-25-neTHUil mepuon Ha HUX (GOPMUPYIOTCS OPEBECHBIE HacaKie-
uuda us Betula pendula Roth, Betula pubescens Ehrh. ¢ yuactuem Al-
nus incana ¢ BBICOTOI APEBOCTOA MO 7.5 M, CPEeIHUM AMAMETPOM OO0
3.9 cm, comkHyTOCTRI0O KpoH 0.8. B coobIimecTBax BBIPAXKEH T'yCTOH
moxpocT us Picea obovata Ledeb. Boicoroit mo 0.5-0.8 m. B paspe-
JKEeHHOM TPaBSHO-KYCTAPHUUYKOBOM SPYyCe COXPAHSAIOTCS HEKOTOpPhIe
JIYrOBBIE 3JIAKU W PA3HOTPaBhe B YTHETEHHOM COCTOSAHUU. IIpu HaIu-
YUY HEMHOTOUMCJIEHHBIX BUIOB OT COPHOM cTaquu 3apacTaHUsS B Ha-
3eMHOM IIOKPOBE OMOIIEHO30B HAUMHAIOT MOABIATLCA JIECHBIE U OIIY-
IIeYHbIe BUIBI.

BenencTBue msHauasbHO HUBKOIO ILIONOPOAUS MAXOTHBIX IIOYB
Ha y4acTKax, rge copMUpPOBAIUCh MOJOALIE Oepe3oBhie Jjeca, JIYIo-
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Basd cTagus NEeMYTAIMOHHON CYKIIeCCHUM He MpUBejia K HAaKOIJIeHUIO
IIOYBEHHOT'0 OPTraHMYECKOTO BeIecTBa WM (POPMUPOBAHUIO B MIPODU-
Jie arpo3eMOB CEepOryMYyCOBOTO TOPU30HTA TOM K€ MOIIHOCTH, UTO U
Ha yJacTKaxX C JIYTOBBIMU coobIiecTBaMu. He MCKIIIOUEHO TaKiKe, UTO
MeHbINAas MOIITHOCTh JePHOBOTO TOPU30HTA CBS3aHa ¢ KPATKOBPEMEH-
HOCTBIO JIYT'OBOM CTaauM, a TaKiKe ero Jerpajamnueil B CBA3HU C IIepe-
XOIOM K JApPEeBecHOII cTaauu 3apacTaHuA. B BepxHeil uacTu npoduiiei
OTYETJIMBO 000CO0JIsAeTCS MAJOMOIMHBIN (40 1-3 ¢M) IOACTHIOUHO-
TOP(PAHBIA TOPU3OHT, MPEACTABIEHHBIN CIa00Pa3I0KUBITUMUCS JIU-
CTbAMU JPEBECHBIX ITOPOJ M OTMEePIIUMHU OCTaTKaMu TpaB. B perpa-
IVPOBAHHOM IIAXOTHOM T'OPU30HTE OTUETJIMBO 3aMETHA IMOTEePS CTPYK-
TYPbI, YTO OOYCJIOBJIEHO CHUJKEHUEM POJIM TPABSIHUCTON PACTUTEb-
HOCTHU, Pa3BUTHE KOTOPOH yrHETAeTCs APEeBECHBIM II0JIOI'OM.

Takum 06pasom, HaIpaBjeHNE U UHTEHCUBHOCTD AeMYTaIlIOHHOMN
CYKIIECCUM B IIOCTATPOTEHHBIX JIaHAMIa(TaxX cpegHell Taliru ormpene-
JIAIOTCA XO3AUCTBEHHO! MeATEJHHOCTHIO (HAaJIW4ue/OTCYTCTBUE), HC-
XOOHBIMHU BOIHO-(PUBUYECKUMU U (PUSUKO-XUMUUYECKUMU CBOICTBA-
MU TIOYB IIAIllHU, KauyecTBOM 00paboTku. Ha mepBBIX sTamax IIOUBBI
IIOCTArPOTeHHBIX dKOCHUCTEM B OCHOBHOM COXPAaHSAIOT IIPU3HAKU, IIPHU-
cymiue arposemaM. Bmecte ¢ TeM, B BepxHe# uyacTu npohuas Gop-
MUPYETCs CePOTyMYCOBBIH (IepHOBBII) TOPU30HT, KOTOPBIHA COXpaHI-
eTcsA W Ha APeBEeCHOI CTaAuu 3apacTaHusA. ITOT TOPU30HT OTJIUYAET-
CsA OT TOJIIITY OBIBIIIETO MMAaXOTHOTO CJIOosA 0ojiee BHICOKUM COIEPIKaHU-
€M OpPraHMYEeCKOT'0 BelllecTBa W a3oTa. IIpu 5TOM OTHOCHUTEJIbHOE KO-
JINYECTBO yIJiepoZa B HeM B OOJIBIIIMHCTBE CJIydYaeB Bo3pacTaer 0oJee
UHTEHCUBHO, YeM cojep:kanue azora. CeporyMyCcoBbIii TOPU3OHT 000-
raiieH oOMeHHBIMU ocHOBaHuUAMHU. IIpu 3apacranuu Betula pendula,
Betula pubescens mpoucxonutr obegHeHNe CpefHel U HUMKHEHN JacTei
pamee obpabaTsiBaeMoro (ObIBIIIETO ITAXOTHOT0) CJIOSA YTJIEPOIOM, a30-
TOM U OOMEHHBIMHU OCHOBAHUSIMU.
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TEPMOAMHAMUYECKUE CBOMUCTBA PA3HOBPEMEHHbIX NMOYB
NECHBLIX 3KOCUCTEM NPEAMOPHOIO U rOPHOIO KPbIMA

E.U. EpruHa
KpbimMckuin chegepanbHbii yHuBepcuteT um. B.W. BepHaackoro, r. Cumdepononbs

JHepPreTUYeCKU U TEePMOAMHAMUYECKUN ITOAXOAbI IIPU U3yUe-
HUU TPUPOMHBLIX IIPOIECCOB, B TOM YMKCJIEe II0YBOOOPA30BAHUSA, IIO-
JIy4arloT B IIOCJIeHee BpeMs Bce 0OJIbIllee pacIiIpocTpaHeHune. JHep-
reTU4YecKue XapaKTePUCTUKU T'yMyca, ero KOJUYEeCTBEHHBIE U Kaue-
CTBEHHBIE IIOKA3aTeJU OIPEAEJIAI0T IIOUTU BCE arpPOHOMUYECKU ITeH-
HbIe cBoIicTBa IMOUBBLI. MeTOOUUYEeCKOl OCHOBOI HAJsA Hallmeil padoThI
cranmu paborsl A.E. ®@epcmana [4] u B.P. Bosobyesa [2], B KOTO-
PBIX HaMedYeHbl OCHOBHBIE IOAXOABI K OIlEHKE TePMOIMHAMUYECKUX
CBOIICTB Pa3JIMUHBIX BEI[eCTB, B TOM UYHCJE IIOYB, & TaKiKe MCCJIeH0-
Baunus U.B. Tiopuna [3] u C.A. Anuera [1], B KOTOPBIX PacCUUTAHBI
3amachl SHEPTUU, aKKYMYJUPOBAHHBIE B IIOUYBAX PAJNA MeHETUUYECKUX
TUIIOB U yCTAHOBJIEHA 3aKOHOMEDPHASA CBA3H MEXKY 3alacaMy rymyca
B IIOUBE 1 OTHOCHUTEJILHOI BEJINUNHON DHEPTUU OMOJOTHUUYECKOT0 KPY-
roBopora. B mouBax KpbIMa BBICOKME 3HAUEHUS dHEPIUU KPUCTAJLI-
YeCKOH pelreTKN 1 CBOOOAHON sHepruu I'mbb6ca CBOMCTBEHHBI 30HAJL-
HBIM IIOJIHOTOJIOIIEHOBBIM aHajioraM. MaKcuMaJbHbIe 3HAUEHUA dHEP-
TUM PeIleTKHW HaOJI0oJaloTCA B KalTaHoBBIX mouBax (17 857 kI /1),
MUHUMAaJbHBIE — B KOpuuHEBHIX (17 264). MeHnbltie 3HaU€HUA TEPMO-
IVHAMUYECKUX XapaKTEePUCTUK IPUCYIIY PA3SHOBO3PACTHBLIM IIOUBAM,
chopMUpOBaHHBIM Ha KJiepaxX XepCOHECCKOro rocyaapcTBa BO3PacToOM
2 ThIC. JIeT, pPyMHAX CpeJHeBeKOBBIX Kpemocteii Xapakc (2500 jer) u
Yembamo (500 mer), a Takike Ha 0oJiee MOJIOABIX CyOcTpaTax aHTpPO-
TIOTEHHOTO IIPOUCXOKAEHUsS. SHAUEHUA SHEPTUU PEIeTKU Pas3HOBpe-
MEHHBIX IIOYB m3MeHATcA orT 1356 mo 10 184 xkI»x/r, uTro mouTm
B 1.7 pas MeHbIIle, UeM B 30HAJLHBIX MOYBAX, a 3HAUEHUA DHEPTUU
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I'm66ca Komaebutorca B mpeaesnax or 1007 mo 974 kIl»k/T, Torma Kak
B 30HAJILHBIX ITOYBax ee 3HaueHume paBHo 1107. CpaBHeHHe sHEPrUU
KPUCTAJINYECKON PEIIeTKU C MPOIEHTHON [I0Jiell OTHOIIEHUA CBO-
0OMHOII 9HEPTUM K SHEPTUU KPUCTAINYECKOHN PEIIeTKU ITOKasbIBa-
€T, UTO IOJIHONPOMUJIbHBIE 30HAJbHBIE ITIOUBBI UMEIOT OOJIbINIVE 3HA-
YeHUS SHEPruy KPUCTAJINUYECKON PeIleTKH, HO B HHUX MEHbIIe I0-
Js CBOOOMHOII SHEpPTruu, KOTOopas MOKET IpeBpallaThbcs B padoTy.
OueBUIHO, MPUYUHEI 3TOTO B XMMUYECKOM U MHUHEPAJOTUYECKOM CO-
cTaBax IOYB. B HUX MaJjad [OJA 9HEPrUU, KOTopasd BBICBOOOIKIAET-
CcA M MOXKeT BBI3BIBATH (DOPMUPOBAHWE TAKUX CBOMCTB, Ha KOTOPBIE
HYXHO 3aTPAaTUTb MHOTO dHEPrUU, HAIPUMEDP, IPOIECCHI BBIBETPU-
BaHUs, POPMUPOBAHUS I'YMYCOBOT'O TOPU30HTA, (PUBUKO-XUMUUECKUE
IIPOIeCChl, B TOM UHCJe aKKYMYyJUPOBaHMUe rymyca. OTOT (PaKT Heo0-
XOIUMO UMETh B BUAY IIPU PaspaboTKe KOMILJIEKCOB MEPOIPUATHH C
LIEJBI0 YIYYIIEHUA CBOMCTB IIOUYB IIPU UX CEJTbCKOXO3AUCTBEHHOM HC-
mosb3oBaHMU. HanpoTus, y MOJIOABIX OYB OOJIBINAA T0JIA CBOOOJHOM
SHEPruu, YTO BJIEUET OCBOOOKAeHNE 0OJIbIell YacTHU SHEPTUuu, KOTO-
pas MOKeT IIpeBpamiaThbcsa B padory. Hambosbilias sHeprus perier-
KM, HO HUBKasd J0Jis1 OecCKpeMHEe3eMHOM YaCTU CBOMCTBEHHA 30HAJb-
HBIM IIOYBaM, OOTraThIM OCTATOUHBIMU MHUHEPAJIaMU, TOTAA KaK MOJIO-
Ible TIOUBBI C HEOOJBIMIUMU 3HAUEHUAMU SHEPTUU PEIIeTKU, HO BbBI-
COKO#1 moseil 6eCKpeMHEe3eMHOM JacTu 0oraThl HOBOC(HOPMUPOBAHHBI-
MU MuHepasiamMu. YeTKue BpeMeHHBIe 3aBUCUMOCTH U KOPPEJAIUA C
OYBOOOPA3YIOIINMY IOPOAAMU HAOIIOLAIOTCA U B 3aKOHOMEPHOCTSIX
HAKOILJIEHUS SHEPTUHU B rymMyce IIOUB. B MmouBax Ha MJIOTHBIX IIOYBO-
obpasyiomux mopomax (M3BEeCTHAKU, KOHIJIOMEpPAThl, CJAHIIBI), Xa-
PaKTepHBIX IJA 3KocucteM ropHoro m Ilpearopuoro Kpeima, smep-
Tus ryMyca B CJIOe IIOUBHI, chopmupoBasieiica 3a 20 jer, nsMeHaET-
ca ot 93 mo 306 I'l:x/ra. B okomax BTopoi#i MupoBOi#i BOMHBI B IIOY-
Be BoapacToM 67 JjieT HA AEJNIOBUU TJIMHUCTBIX CJIAHIIEB aKKYMYJIHU-
poBano 184-303 I'll:x/ra suepruu rymyca. Ha oTBasiax aHaJIOTHUYHO-
ro BO3pacTa, HO Ha JeJIOBUU M3BECTHAKA W MepreJis, 3amachbl dHEP-
ruu pocturamoTr 1075 T'Il»x/ra. 3amachl SHEPTUM, KOTOpas HaKaILJIH-
BaeTcA B IOUYBax, chopmupoBaBiuxca Ha npots:kernuu 200-300 ser,
CHJIBHO OTJIWYAIOTCS, UTO OOBACHAETCA, IIPEXKIe BCEro, MeXaHWJe-
CKIM COCTABOM IIOPOJBI, Ha KOTOPOI 00pasyIoTCA IIOUBBI. ¥YIKe IIOCJIe
500 seT mouBOOOPA30BaHMUSA 3aMachl PJHEPTUU AOCTUTAIOT OUYEHb BBLICO-
Kux sHaueHwuii — or 2031 mo 2968 I'l»x/ra. B mouBax 1000-1eTHETO
BospacTta oHUM usMeHATcA oT 1324 mo 3067 I'I;x/ra. 3amMeTum, 4TO
IIPUPOCT dHepruu 6ojiee 3SHAUUTEJIEH Ha HAYAJBHBIX 3Tamax (popMu-
poBauua nouBbl. Co BpeMeHeM IIPOIleCC HAKOIJIEHUA YHEPrUU 3aTy-
xaeT. B mouBax Bospactom 1000-1500 jer 3HaUeHUS SHEPTUU B T'y-
Myce II0YB CTAHOBUTCA OJM3KUM K IIOJHONPOMUIBHBIM I'0OJIOIIEHOBBIM
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nmoyBaM. Ho B MaJIOTyMyCHBIX BHaX 3aIlacOB 9HEPIUU Ja’Ke MeHbIIIe,
YyeM B II0YBaX, UMEIOIIUX MEHBIIUNA BO3PACT. ITOT (haKT MOIKHO 00b-
SICHUTH, IPEXKJAE BCETO, HUBKUM COJepP:KaHMeM rymMyca W mpeobjaja-
HUEeM IIPOIleCCOB MUHepaJM3aluu I'yMyca, KOTOPBIM COIPOBOKaeTCA
MOTePSIMY 9HEPrum npu MuHepaausdamuu [1].
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NOYBbl MOPHbIX JIMCTBEHHUYHbIX IECOB U PELKONECUN
NMPUNONIAPHOIO YPANA:
PA3HOOBPA3ME, NrEHE3UC, KNACCUDUKALINA

E.B. XaHrypos, A.A. Obimos, l0.A. [ly6poBckui
WHctutyT 6ronormum Komun HLL YpO PAH, 1. CbikTbiBKap

HecmoTps Ha mZOCTAaTOYHO AJIUTENbHYIO MCTOPUIO KCCJIEIOBAHUMI
TMOYB TOPHOI JaHAMA(THON 30HLI IIpunoasapHoro Ypajaa, ocobGeHHO-
CTU TeHe3lca, TMAarHOCTUKU U KJIACCU(PUKAIINY dTUX IIOUB, BHICOTHO-
noscHON auddepeHNIUANNN IIOYBEHHOT'O IIOKPOBA OO CHUX IIOP OCTa-
oTcA ciabousyueHHbIMU. POPMHUPOBAHNME IIOYB HA TEPPUTOPUMU HC-
cJIelOBaHUSA B 3HAUUTEJbHOH Mepe OoIpelesisdeTcs KaK XapaKTepoM
peabeda, KOTOPBIH MIPeCTaBJIeH IPEeUMYIIIeCTBEHHO CPeIHErOPHBIMU
MaccuBaMu ¢ orMeTKamu BbIcoT oT 700 mo 1500 m Haxm yp.Mm., Tak u
crenu(pUKON BBICOTHON ITOACHOCTU PACTUTEJIHHOTO ITOKpOBa. Jlure-
paTypHbIe TaHHBIE MTPOCTPAHCTBEHHOTO PAa3MEITeHUA TUIIOB U IIOATH-
OB IIOYB B CHCTEME BBICOTHOTO I'PaJHEHTa OT IOJHOMKUS [0 BEPIIIH-
HBI CKJIOHA TOPHBIX XPEeOTOB SIBJIAIOTCA (DParMeHTaPHBIMU U eTUHNY-
HBIMU.

ITenr pabGoThl — Ha OCHOBAHUUM CPABHUTEJIHHOTO UCCJIETOBAHUA
MOP(MOJIOTUUECKUX W (PUBUKO-XMMUYECKUX CBOMCTB, XapaKTepa IIo-
YBOOOPA3YIOIINX ITOPOJ YCTAHOBUTH TeHETUYECKUE OCOOEHHOCTU TOUYB
JUCTBEHHUYHBIX JiecoB IIpumossprHoro Ypanaa. KiaccupuxaimonHoe
MMOJIOXKeHUe IIOYB MaHO corjacHo «Kiaccupuranmmm u IUArHOCTUKE
mouB Poccuu» (2004).
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B cocraBe dopmanum aucrtBeHHUYHUKOB (Lariceta sibiricae) c
yYeToM TaKCAIlMOHHBIX ITapaMeTPOB APEBOCTOEB BBLIJEJIEHBLI JBEe CYO-
dopmanuu: JucTBeHHUUYHBIE Jeca (Lariceta) u JIUCTBEHHUYHBIE DeJi-
Kosechbss (Montano-Lariceta).

Pasmoobpasue u 0cobeHHOCTH MOP(POTIOTUIECKOTO CTPOCHUS IIOUB
B BHAUUTEJIBbHOUN CTEIIeHU ONPEIeISIIOTCS XapaKTepPOM PACTUTEIbHOTO
MMOKPOBA U JINTOJIOTO-Ire0MOPPOJTOTUUECKUMHU OCOOEHHOCTSIMU CKJIOHA
(KpyTU3HOII M TIyOMHON MHOACTUJIAHUS SJIIOBUAJIBHO-IETIOBUATbHBIX
MeJIKO3eMUCTO-IIIe0HUCTHIX OTJIOMKEHU).

B ycioBuAX HUMKHUX U CPEIHUX YaCTeH IMOJOTUX CKJIOHOB (C KPY-
TU3HON 3-5°) Pa3JIMYHBIX TOPHBIX XPEGTOB HA OTHOCUTEIBHO OTHOPO/I-
HBIX JIETKO-CPEIHECYIJIMHUCTBIX OTJIOMKEHUAX, IIOJCTUIAEMbIX C IJIY-
6uHBI 55-60 cM MIEOHKUCTO-TABIOMCTON TOJIIEN KBapIl-MyCKOBUTOBBIX
CJIQHIIEB, PUOJIUTOB U KBapPIIUTOB, (DOPMUPYIOTCA CBETI03EMBbI HUJLIIO-
BUAJbHO-KeJe3nucTrie (cM. Tabauiy). IIpoduab cBeTio3eM0B (paspes
22-2009) npakTuuecku He nuddepeHIUPOBaH 0 UJIY U BAJIOBOMY CO-
IePKaHUIO OKCHUJA AJIOMUHUA, HO Pe3KO AuMdEepeHIINPOBaH MO OK-
cuaM JKeJjie3a 3a cueT O0eJHEeHUs II030JIMCTOTO TOPU30HTA €r0 CUJIM-
KATHBIMU ¥ HEeCUJMKATHBIMU (popmamu. OOecIiBeUeHHOCTb KaK CJe[I-
CTBUE BBIHOCA COEIMHEHUI ’Keje3a CBUIETEJIbCTBYET O IT0J30JIMCTOM
npuposie OCBeTJeHHOro ropusonTa. IToussr kucase (pH = 3.4-3.8), ¢
PaBHOMEPHO-aKKYMYJATUBHBIM XapaKTepoOM pacIipefeeHusA OpTraHu-
YEeCKOTO yIJIeposia, HEeHACHIIeHHELI OCHOBaHUAMU. [Ipu HaTUYnm Kap-
0OHATHBIX IMOACTUIANINUX Topon (paspes 7-2010) B HMKHUX TOPHU-
30HTaX MMOYBEHHOI'0 MPOoMGUIA 3HAUUTEIHLHO BO3PACTaeT CTelleHb Ha-
CBIIIIEHHOCTH OCHOBAHUSIMU.

B ycnoBuAx 4oCTAaTOYHO KPYTHIX CKJIOHOB (20-257) ¢ Gauskum
TOJCTUJIAHEM KOPEHHBIX KapOOHATHBIX MHOYBOOOPABYIOIUX IIOPOL
GopMUPYIOTCA ITePHOBO-TIOAOYPHI WJIIIOBUATIBHO-KEJIE3UCThIe, KOTO-
pble TUArHOCTUPYIOTCS IO COYETAHUIO AKKYMYJIATUBHOIO CEPOryMY-
COBOT'O W 3aJIeralollero Hu:xe ajab(eryMycoBOT0 ropusoHToB. OOUIb-
HO-ITe0HUCTasA TOJIIA IJIOTHBIX KapOOHATHBIX MHOPOJ HAKJAALIBAET
cunenuduuecKkre OCOOEHHOCTH IIOYBOOOPA30BAHUA: CJIA0OKUCIYIO U
HelTpanbHyI0 peaknuioo cpensl (pH 6.5-7.5), OTHOCHTEIBHO BBICO-
Koe cofepsKanme OOMeHHBIX OCHOBAHUIA.

JInCcTBeHHUUYHBIE PEAKOJIEChsS, KOTOPhIE PACIIPOCTPAHEHBI HA BbI-
corax 450 (550)-730 m Hax yp.M., OIPeNeJsIOT OOJUK PACTUTEb-
HOCTU TIOATOJIBIIOBOTO IIOsiCA ¥ BBIXOOAT HA BEPXHIOI TPAHUILY Je-
ca. CTpyKTypa APEBECHOTO spyca COOOIIECTB IO CPABHEHUIO C JEC-
HBIMU (PUTOIlEHO3aMU YIIPOINeHa, APEeBOCTOM pasperkeHHBIe. OCHOB-
HOM (DOH IOUYBEHHOI'O IIOKPOBA B YCJOBUAX XOpOIIell APeHUPOBAaH-
HOCTH IIOJ] YePHUYHO-3€JIEHOMOIIHBIM HAMOYBEHHBIM MHOKPOBOM CO-
CTaBJIAIOT WJJIIOBUAJIBHO-KEJIe3UCThIe II0A30JIbI, KOTOPbIEe OTUYETJIH-
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BO nuddepeHInpoBaHbl HA TeHeTUYeCKUe Tropu3oHThI. Iloms0sbl Ha
KBapIl-CePUITUTOBBIX CJAHIIAX UMEIOT CUJIbHOKUCJIYIO PEaKIIUI0 Cpe-
abt (pH =~ 2.8-3.7), HUBKYIO CTENeHb HACHIIIEHHOCTH OCHOBAaHUSIMU,
3JIFOBUAJIbHO-MJLIIOBUAJIBHOE PacCIIpefie/ieHre OKCaJaTo- U JUTUOHUT-
pacTBOpPUMBIX (OPM COeAMHEHUH JKesesa.

Ha BepxHeil rpaHwuiie pacIpoCTpPaHeHUs CHUJIbHO Paspe’keHHBIX
JINCTBeHHUUHBIX DPeIKoJecuil (Ha I'paHUIlle C TOPHO-TYHAPOBBIM IIO-
sicoM) QopPMUPYIOTCS JUTO3eMbI rpy6orymycoBbie. OHU OTIMYAIOTCS
ciaaboit nuddepeHuanreii Ha TOPUBOHTHI ¥ MAJOMOIIHBEIM CTPOEHM-
em npoduias (mo 30 cm).

Pa6ora BeImoIHEeHA HIpU (DUHAHCOBOM moaaeps:kke rpanta PODPU Ne 13-
04-00570.

BNUAHUE BHECEHWUA HETPAOULMOHHBLIX YOOBPEHUI
HA MACCY XBOW CEAHLIEB COCHbl
B YCITOBHUAX HOXXHOW NOA3OHbI TAUTU YPANA

C.B. 3anecos, A.l. MaracymoBa, E.W. llucuHa, E.A. PponoBa
YpanbCckuin rocyapCTBEHHbIV NTECOTEXHUYECKUIA YHUBEPCUTET, I. EkaTepuHOypr

B KauecTBe HETPAIUIIMOHHBIX YAOOPEHUU WMCIIOJb30BAJIUCH CJIe-
OyooIue: cMech Top)a M AKTUBHOTO WJa; M30LITOUHBLIN aKTHUBHBIN
nJ, o0paboOTaHHBIA M3BECTKOBLIM MOJIOKOM; M30BITOUHBIA aKTHUBHBIN
WJI TIOCJIe MEeXaHUYeCKOro 00e3BOKMBAHUS; 30J1a OTX00B Iepepabor-
ku apeBecuHBI OAO «ColmKaMCKOYMIPOM»; CMECh OCaaKa CTOUHBIX
BOJ U M30BITOYHOTO aKTHMBHOTO MJIa; CMECh OCAAKa CTOUHBIX BOJ, M3-
OBITOYHOIO MJa U 30JbI 0TX040B ImepepaboTku apeBecuHbl OAO «Co-
JUKaMCKOYMIIPOM» .

Kampasa us cmeceir BHOocunachk B go3ax 900 u 1000 kr/ra Ha 10-
CEeBHBIX OTHEJEeHUAX MUTOMHUKA Y PAJIbCKOTO YUeOHO-OIBITHOTO Jec-
xo03a (YYOJI) YpalbCKOT0 YHUBEPCUTETA C OJHO- U ABYXJIETHUMU Ce-
SHIIAMU COCHBI OOBIKHOBeHHOI. Teppuropua YYOJI B coorBeTcTBUM
CO CXEMOH JIeCOPACTUTEJbHOTO PAalOHUPOBAHUA OTHOCUTCS K IOMKHO-
TAeKHOMY OKPYry 3aypajibCKON XOJMICTO-IIPEeATOPHON IPOBUHIIUHI
3amanuao-CubupcKoil paBHUHHON JiIeCOPaCTUTEJbHOMN obaactu [1].

WccnemoBanus MpOBOAUIUCH IO IIPOTPaMMe MeJIKOILJIOIIATHOTO
sKcmepuMeHTa [2, 3], B COOTBETCTBUU C KOTOPHIM YAOOPEHUA BHOCH-
JUCh B MEXKIYPAALA ITOCEBHBIX CTPOK HA YUETHBIX IIJIOIIMAAKAX pPas-
mepoM 1x1 M (1 m2). OZHOBPEMEHHO € 3aKJIATKON ONBITHBEIX YUETHBIX
ILIOIAM0K KOJIBIIIIKAMY 3aKPEeIISINCh KOHTPOJbHbIE YUETHBIE ILJIO-
IaAKu, The YI0OpeHus He BHOCUJIUCS.
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Y mo6peHuss BHOCUJINCH IIPUKOPHEBBIM CIIOCOO0OM C IpPEeIBaPUTEIb-
HBIM ¥ IIOCJEAYIOIUM phixjenueM mouBbl 10 uroasa 2013 r. opu TeMm-
mepatype Bosayxa 23-24 °C B macMypHYyI0 moroay 6e3 o0JIaKOB.

Tlocie oxOHUAHWSA BEreTAllMOHHOTO Ce30HA ObLjia MPOW3BeAeHa
BeIKONKAa 30 cedHIlEB B Ka)XJOM BapuaHTe omnbiTa. O0pasiibl MpoaHa-
JU3UPOBAHBI B JIA0OOPATOPHBIX YCJIOBUAX. IIpu 5TOM XBOsA ¢ KayKIou
YUeTHOI IIJIOIIaJKK OblLIa B3BellleHa BO BJIAYKHOM COCTOSHUM, BBICY-
mena npu temneparype 105 °C B cymmiabHOM mKady 1 B3BellleHA B
abCcoIIOTHO CyXOM cocToAHUM. IlosiyueHHbIe Pe3yabTaThl IPeCTaBJIe-
HBEI B TabauIie.

Jlyuiie pesysbTaThl IO MOKasaTed o Macchbl XBou 30 cedaHIEB
OBbLIV JOCTUTHYTHI BHECEHUEM IIPU BBIPAIIUBAHUU ABYXJETHUX CESH-

BnusiHne BUOOB U A03 HETPAAULMOHHBLIX YA0OpeHui
Ha Maccy XBOMU CesiHLEB COCHbl O6bLIKHOBEHHOM

Macca xBou
B abGCOmMTHO
Bug yonobpexus [o3a, kr/ra CyXOM
COCTOSIHUW, Mr
MutoMHuk YYOIT YINITY
CesiHUbI-ABYXMETKM

1. Cmecb Topda 1 U3bbITOYHO aKTMBHOTO Una 500 19.22
1000 23.41

2. N36bITOYHO aKTVBHbIN W1, 06paboTaHHbIA N3BECTKOBbLIM 500 11.97
MOJTOKOM 1000 19.46
3. N36bITOYHbIN aKTUBHBIN Ui Nocre MexaHn4eckoro obes- 500 8.88
BOXXMBaHUS 1000 14.33
500 6.40

4. 3ona OAO «Conukamckbymnpom» 1000 903
5. Cmecb ocafka CTOYHbIX BOA M M3OLITOYHONO akTUBHO- 500 10.59
rouvna 1000 18.42
6. CMecb Ocafika CTOYHbIX BO[, M3ObITOYHOrO aKTUBHOMO 500 13.81
vna u 3onbl OAO «ConukaMckGymnpom» 1000 9.27
7. KoHTponb — 17.07

CesHLUbI-0QHONETKN

1. Cmecb Topda 1 U3BbITOYHO aKTMBHOTO Una 500 343
) 1000 2.71
2. V136bITOYMHO aKTUBHBIN 15, 06paboTaHHbIN N3BECTKO- 500 3.15
BbIM MOJIOKOM 1000 2.46
3. N36bITOYHbIN aKTUBHBIN K5 NOCHe MexaHn4eckoro obes- 500 4.50
BOXMBaHUS 1000 2.54
500 3.88

4. 3ona OAO «ConukamckGymnpom» 1000 351
5. Cmecb 0cajika CTOYHbIX BOA U N30ObITOYHOIMO akTUBHO- 500 2.68
ro una 1000 2.79
6. Cmecb 0cagka CTOYHbIX BOA, M3ObITOYHOrO akTUBHOIO 500 3.85
vna u 3onbl OAO «ConunkaMckGynpom» 1000 2.56
7. KoHTpornb — 2.60
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IIeB COCHBI OOBIKHOBEHHOII cMecu Topda M M30BITOUYHO aKTUBHOTO MJja
B mose 500 u 1000 xr/ra. Ilpu BHecenuu no36l 1000 Kr/ra pesyib-
TaT moJayduicsa Gosbiiie Ha 37% BbBIIIE KOHTPOJA, Tpu go3e 500 Kr/
ra — Bcero Ha 11% . BueceHre aHaJIOrMYHON CMECH HETPALUIIMOHHBIX
ymoOpeHUIl Ha OJHOJIETHUE CESHITHI TaKiKe ITOJOMKUTEIHHO MOBJIUAIO
B 000MX CJIyYasx.

ITpu BHeceHUU cMecu M30BITOYHO aKTUBHOTO MJia, 00paboTaHHOTO
M3BECTKOBBIM MOJIOKOM, B m03e 1000 Kr/ra pesyjbTaT HOJYUYHJICS Ha
14% OGosblite KOHTpPOJIA, a Ipu go3e 500 xr/ra — Ha 30% mmxke. Cme-
CHU 0CcaJKa CTOUHBIX BOJ 1M M30BITOUHO aKTHUBHOTO mia B mos3e 1000 xkr/
ra pesyJjbTaT MOJYYHJICS HEMHOTO BBIIIe KOHTPOJA. CaMoe HeraTws-
HOe BJIMAHUE IIPU BBIPAIIUBAHUU ABYXJIETHUX CESHIIEB COCHBI OOBIK-
HoBenHOIT okazaina 3osa OAO «CommxkamMckOymmpom» mpu mosze 500
Kr/ra, pesyabTaT moayduiicad Ha 63% HuKe KOHTPOJIA.

CiiegyeT OTMETHUTH IIOJIOMKUTEJIbHOE BJIMAHHE CMECH H30LITOUHO
aKTHBHOTO MJa IMOCJie MeXaHnuecKoro obe3BokuBanusa npu gose 500
Kr/ra, pesyJabTar ObLI Ha 73% BBIIIe KOHTPOJS, a IIPU yBeJIUYEHNE
03Bl CMECh MMOBJINSAJIA HETATUBHO. AHAJOTUYHO IIPOSBUIA ce0sd cMech
ocaJKa CTOUHBIX BOJ, M30bITOUHOro akTuBHOTO miaa u 30abl OAO «Co-
aukamMcKOympom» B mo3e 500 Kr/ra — pesyJbTAT BbIIIIe KOHTPOJISA Ha
48% , a mpu yBeauueHUU A03BI — HA 2% HIUXKe.

MosxHO cmesaTh BBIBOL: PA3JIMUYMs BO BIUAHUU HETPATUIIMOH-
HBIX yIOOpPEeHUWI Ha MAacCy XBOU B aOCOJIIOTHO CYXOM COCTOSAHUU BbI-
3BIBAIOT HEOOXOAMMOCTD IIPOJOJIMKEHNSA UCCAeIOBAHUN C IIeJIbI0 BEIOO-
pa onTHMAaJbHBIX BUJOB U 103 YIOOpeHUII.

JINTEPATYPA

1. Koaecunurxos B.I1., 3ybapesa P.C., Cumonornozog E.II. JlecopacTureyb-
HBIE yCJIOBUA U TUIBI JecoB CBepanoBcKoit obmactu. Ceepanock: ¥YHI[ AH
CCCP, 1973. 197 c.

2. IIlep6a C.B. MeTonmka IosIeBOTo onbITa ¢ ymooperuamu // Metonu-
Ka T0JIEBBIX U BETeTAI[MOHHBIX OIBITOB C yAOOpPeHusAMU U repourumzamu. M.:
Hayxka, 1967. C. 3-69.

3. Banecos C.B., Mazacymosa A.I'., Ilnamonos E.II. u np. Bnuauue BHe-
CeHUs HETPAJUIMOHHBIX YAOOPEHMIT Ha POCT CESHIIEB COCHBI OOBIKHOBEHHOM
(Pinus sylvestris L.). // CoBpemMeHHBIe TpPOOJIEMBI HAYKU U OOpPa30BaHUA.
2014. Ne 6; URL: www: science-education.ru/120-14823 (mara obGpariesus:
10.10.2014).
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AWHAMUKA MACCbI N ®PAKLIMOHHOIO COCTABA
IPEBECHOIO OMNAJA COCHOBBIX JIECOB KOJIbCKOI'O MONTYOCTPOBA
B YCNOBUAX ASPOTEXHOIEHHOIO 3ArPA3HEHUA

E.A. UBaHoBa', E.A. Benoga', H.B. JlykuHa?
"MIHCTUTYT npobnem npombiluneHHorn akonorun Ceeepa Konbckoro HLL PAH,
r. AnatuTtbl
2leHTp no npobriemam aKkonorumn 1 npoaykTnesHocTu necos PAH, r. Mocksa

IpeBecHBII omaj, cocTaBaaionuii 1o 60% ot obImero omaaa B ce-
BEpPOTAaEKHBIX Jiecax [2], urpaeT BayKHYIO POJIb B OMOTEOXUMUUECKUX
IIUKJIaX B JIECHBIX Ouoreornenosax. Omag — OCHOBHOM MCTOYHUK IIUTA-
HUA U cpena oOuTaHus s OOJBIIINHCTBA OECIIOBBOHOUHBIX KHBOT-
HBIX M MHKPOOPTaHW3MOB, 00ECIEeUMBAIOINX €r0 MUHEPaJU3aIUIo.
Kpome Toro, omajn ABIAeTCA MCTOYHMKOM OPTraHUUYECKOTO BeIlecTBa
Ias1 QOPMUPOBAHUSA TIOUB U IMIUTATEIbHBIX BEIECTB MAJS JEeCHBIX pac-
Tenuii [3].

YBennueHMre TOTOKA KUCJI0TOOOPA3YIOIINX BeIecTB (CoeTnHeHni
Cepnl) W TSAMKEJbIX MEeTAJJIOB BCJEINCTBHE PA3BUTHUSA TOPHOIOOLIBAIO-
el TPOMBINIJIEHHOCTH HETaTMBHO BJIMsSET Ha JIeCHBIE OMOIreoIleHO-
3bl. B yC/IOBUSAX BO3AYIIIHOTO 3arpsa3HEHUS Peaxilus pPacTUTEeIbLHO-
CTU TIPOSBJSETCS B M3MEHEHWU MAaCChI OIlajla M COCTABJAIOIIUX ero
KOMIOHEHTOB. B meuTpanbHOi yacTu K0OJIbCKOTO II-0BA OCHOBHBIM HC-
TOYHUKOM BBIOPOCOB CEPHUCTOTO Irasda W MOJMMETAJIINYEeCKOH IIbIIN,
OIIPeesIAI0INM TeXHOTeHHYIO HATPY3KY, ABjaseTcsa Komouuar «Cese-
poHUKeNb». MccaemoBanre M3MeHEHUH B KOJIMUECTBE OOIIEro omajaa
¥ ero OTAeJbHBIX (DpPaKIlii B MHOTOJIeTHell TUHAMUKE, a TaKJKe TIa-
TeJbHOE M3YyUYeHUe M3MeHEeHHUS COOTHOIIEHUSA OTHEJbHBLIX (GpaKIuii
B 3aBUCUMOCTH OT PACCTOAHUS MO MCTOUHWKA TEXHOTEHHOT'O 3arpss-
HEHUS U BbISIBJIEHUE OIpeIeeHHBIX 3aKOHOMEPHOCTEH 9TUX IIPOIlec-
COB MOTYT CIIOCOOCTBOBAThH 0oJiee IIyOOKOMY MOHUMAHUIO CHeIIU(PUKHT
01OreoXMMHUUYECKUX ITMKJIOB 9JIeMeHTOB B jJecax Cesepa.

ITenr mamHOI paboOTBI — WHCCIELOBaHVE AWHAMUKKM MAacChl U
(GPaKIIOHHOTO COCTaBa APEBECHOTO OllaJa COCHOBBIX JiecoB KobCcKO-
rO M-0Ba B YCJIOBUAX TEXHOTEHHOTO 3arpPsA3HEHUA Ha OCHOBE MHOTO-
JeTHUX NAaHHBLIX. PacTUTeIbHBIN MaTepuaJ coOmMpaatnd KPYTJIOTOmUU-
HO C IIOMOIIbI0 KOHMYECKUX OIaJ0yJIOBUTEJEH U ABAMKIBLI OTOMpAJIU
Ha aHaJau3: B OKTAOpPe U MI0OHEe Ha TPeX CTAI[MOHAPHBIX MOHUTOPUHIO-
BBIX ILJIOIAAKAX, PACIOJOMKEHHBIX B (POHOBBIX, Ae()OJTUUPYIOIIUX JIie-
cax W TeXHOTEHHBIX pefkosiechsax [1]. OmamoyaoBuTenn Ha YUETHBIX
IJIOMTAIKAaX PACIIOJIOMKEHBI B MEKKPOHOBBIX (TI0 IIIeCTh Ha KaXKA0I) U
MMOAKPOHOBBIX (IO TPY HA KaXKAO0I) MpocTpaHCTBax. [lpeBecHbIN oma
pasbupajcsa Ha OTAesbHBIe (paKmuu (XBos, KOpa, BETKH, INMUIIKH,
ceMeHa COCHBI, 3aBSA3U IIUIIIEK COCHBI, JUCT Oepes3bl, XBOs €JI1, CeMe-
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Ha 0epesbl, JUCT UBbI U HEUAEHTUMUIIMPOBAHHLIE OCTATKU) C IIOCJE-
IYIOIIUM MX B3BelllmBaHumeM. IIpoBefieHa cTaTHUCTHUECKas 00paboTKa
TaHHBIX IO (GPAKIIMOHHOMY COCTaBy omaza 3a mepuon 1995-2015 rr.

OcHOBHYIO MacCy TOJOBOTO OIaja B (DOHOBBIX JieCaX COCTaBJISA-
IOT XBOfA, KOpa, BETKU, IIHUIIKU COCHBI, B Ae(OJUUPYIOIIUX JIecax U
TeXHOTeHHBIX PeNKOJIeChIX K HUM H00aBIAOTCA JUCThA Oepesnl. Ilo
CpaBHEHHUIO ¢ (DOHOBBIMHU YCJOBUSMH, B NedOJUUPYIOIIUX Jecax Hu
PenKOoJIeChAX II0 CPEJHEroJOBBIM U IIEPUOANUYECKUM (HMIOHB-CEHTAOPH
1 OKTAOph-Maii) 3HaUEeHUAM yBeJIUUYUBAETCA Macca TaKux (hpakxiiuii,
KaK JUCThA 0epes3bl, HEMAeHTU(PUIIUPOBAHHBIE OCTATKU, CEMeHa COC-
HBbI, M YMEHBIIAeTCA Macca OCHOBHBIX (hpaKIuii, 3aBsA3el IIHUIIIEK
COCHBI M HAJIPEBECHBIX JIUIMANHUKOB, IPU dTOM O0IIasi rogoBas Mac-
ca omajia, a TaKKe OTJe/JIbHO II0 Ce30HaM, B 1e(OJUUPYIOIIUX Jecax 1
TEeXHOTEHHBIX PEeIKO0JIeChbAX MEHbIIe, ueM B (DOHOBBIX YCJIOBUSX. BhI-
SIBJIEHO, YTO KOJMUECTBO MOCTYIIAIONIEr0 APEeBECHOTO Ollaja M3MeH:d-
eTcs B 3aBUCUMOCTH OT Iepuojga oTdopa: B MEPUON MIOHb-CEHTIODD,
OXBaTHIBAIOIIUN BpPeMs aKTUBHOTO POCTAa W PA3BUTHUA PACTEHU, JO-
JIsI OT T'OJOBOTO MOCTYILIEHHUS oIaza cocraBiasiaa 7(2-75%, B mepuon
OKTsI0pb-Mait — 25-28% . Kpome Toro, ycraHoBJIeHO, YTO Macca Omaja
MMOJAKPOHOBBIX IIPOCTPAHCTB 0OJIbIIle, UeM B MEXKDPOHOBBIX B ABa-TPU
pasa Ha pasHBIX CTAAUAX Ae(oauaIuiu.

Crartuctuueckassi o0paboTKa AAHHBIX HOKasaja, UYTO B CPeJHeM
Macca omaja Io rojaM BapbHpoBajia B (DOHOBBIX yCIOBHUAX oT 422.7
mo 907.1 kr/ra B rox, nedoauupyiomux jgecax — or 308.0 mo 817.0,
B TeXHOTE€HHBIX peakojecbax — oT 253.7 mo 853.3 kr/ra B rox. O6-
mas mMacca, KakK o0IIero rofoBOoro omaja, Tak X OTOOPAHHOIO IO IIe-
puomam, UMeeT TeHAEHIIWI0 K yBeJunueHuio 3a mocyaenuue 20 jgeT Ha
CTAAUAX OUTPECCUU, B OCHOBHOM 3a CUeT yBEeJMUYEHUS MAcCChl OCHOB-
HBIX (hpaKIuii, TAKUX KaK XBOfA, KOpa U IMTUIITKU COCHBI.
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OLIEHKA COCTOAHUA NECHBLIX NO4YB
CEBEPHOW YACTU OCTPOBA CAXAIIUH
B YCNOBUAX ANUTENBbHOIO HE®TE3AMPA3HEHUA

E.N. KosaneBa' 2, A.C. AAkoBnes’
"MocKoBCKMiA rocynapCTBeHHbIN yHMBepceuTeT M. M.B. JTomoHocoBa, . Mockea
2 ABTOHOMHasi HEKOMMepYecCKasi opraHusauns «dkoteppay, r. Mockea

OctpoB CaxanuH ABJsETCA OTHUM u3 HamboJiee Pa3BUTHLIX U CTAa-
peiiux HedTerasomoOLIBAOINUX paiioHoB B Poccuiickoit Pemepa-
nuu. [lo6srua HeTu Ha cymre Caxanuuaa Begercs ¢ 1923 r. B pesyiin-
TaTe He(pTerasomorncKoBLIX paboT Mo cocToaHMio Ha 1 suBapa 2012 r.
B 00J1aCTH OTKPBITO 79 MecTOpOoKIeHUN HedTu u rasa, IoAaBJIAIONIAd
yacTh ux (cBbire 50) B ceBepo-BOCTOUHOI YacTuU OCcTpPoBa. B mocuen-
Hee OecsaTuUIeThe HaOJI0OJaeTcs IIOCTellIeHHOe CHUKeHHe Ao0bIuM Ha
KOHTHMHEHTE B CBA3U CO 3HAUUTEJIbHBIM WCTOIIEHUEM pPa3BeJaHHBIX
3a1acoB, B TO BpeMs KaK IIOUBEHHLIH MOKPOB TEPPUTOPUU IIPOIOJI-
JKaeT MCILITBIBATH AHTPOIIOTEHHOE BO3IEHCTBME; COXPAHUINCH 00JIb-
e TJIOIaAu HEePEeKyJbTUBUPOBAHHBIX 3eMeJb CO CTaphbIMU HedTe-
pasnmuBamu. Hanmuume semesb pasHOro Bo3pacra HedTe3arpsasHEHUs
ompezesiseT HeOOXOAUMOCTh U3YUEHUS CBOMCTB He(Te3arpsa3HeHHBIX
IIOYB U IPOAYKTOB TpauchopManuu He)Tu BO BpeMeHHU, AJA YCTaHOB-
JIEHUA JOIYyCTHUMOTO OCTATOYHOTO COMEeP:KaHUA HEe(PTU U TPOTYKTOB
ee TpaHcopMaIMU B IIOYBAX PA3HOTO BO3pacTa He)Te3arpA3HEHUA U
PaspaboTKU PEeKYJIbTUBAIITMOHHBIX MEPOIPUATUN.

Iess paboThl — OIlEHKA COCTOSHUSA JIECHBIX IIOUB CEBEPO-BOCTOYU-
Hoit yacTu o-Ba CaxajiuH B yCJIOBUAX AJUTEIbHOrO 3arpsasHeHus Hed-
TenpoayKTamu. B mpegenax BocrouHoil yactu Ceepo-CaxamHCKOM
PaBHUHBI IPe0bJIajaloT JIUCTBEHHUYHEIE PEIKOJIEChs, B KOTOPHIX JO-
muHUpyeT auctBeHHuia Kaaugepa (Larix cajanderi), uepenyscs c
3apPOCIIAMY KeIPOBOTO CTJIAHUKA.

OcobenHocTy (haKTOPOB IMOYBOOOPasoBaHUs (IIpeobamanme oca-
KOB HAJ HCIapeHueM, HaJu4yue IIOUYBOOOPA3YIOIIUX IIOPOI JIErKOTO
rPpaHyJIOMETPUUECKOTO COCTaBa, OMmaja ¢ HU3KOM 30JbHOCTHIO) [1, 2]
OTIPENEeNIAI0T KUCIBIN 9II0BUAJIBHBIM TUI TOYBOOOPA30BAHUA C IIPEOD-
JafaHreM Pa3JIUYHBIX ITOATUIIOB ITOA30J0B HA BO3BBIIIIEHHBIX YUaCT-
KaxX U CKJIOHAX. B JIOKaJBHBIX AempeccuAx peabeda pasBUBAIOTCA
TopAHbIEe OMUTOTPOGHBIE U TOP(AHBIE DYTPOPHBIE ITOUBHI.

O0BbeKTaMu UCCJIeNOBAHUS MOCTYKUIN Hed)Te3arpsasHeHHbIe I10Y-
BBl TEPPUTOPUU, IIpuUJeraioiieii K 3a0pOIIeHHOMY He(DTEeIPOMBICIY
(BospacT HedTesarpsasHeHuA 25 JIeT), a TaKiKe UX aHaJOrW Ha (OHO-
BO¥M TEPPUTOPUU: IOJ30J MJIIIOBUAIBHO-T'YMYCOBBIN U IIOA30J WJLIIO-
BUAJBbHO-KEJIe3UCTHIN MOIIHBINA (BEPXHSAA YaCThb CKJIOHA); TOPMIHO-
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MO30J1 MJLIIOBUAJIBHO-TYMYCOBBIHI (BBIPOBHEHHAS YACTh JIOKAJBHOU
Jlelipeccuun); II0N30J1 IJIEeBBIM WJIIIOBUAJIBHO-KEJIEe3UCTHIN (HUKHAA
YacTh CKJIOHA), TopdAHAd OJUTOTPO(dHAA THUOUUYHAS MoOITHas (J0-
KaJbHasd Aelpeccus ¢ BepXOBBIM OosioroM). HasBamme MMOYB TPUBO-
IUTCA TI0 KJacCu(PUKAIIUY U TUarHOCTUKe mouB [3].

Hedresarpsisuenue mMouB BhIPAMKAETCs B HAIUYUU OUTYMUHUSU-
POBaHHOI KOPKU HA IIOBEPXHOCTH IOYBLI, B IPUCYTCTBUU HEPTAHBIX
yTJI€BOAOPOAOB B mouBe g0 riryounabl 80 cm. ITouBeHHasA Macca xapak-
Tepu3yeTcsl IMepeyIioTHeHneM. TexHOTeHHOe Bo3JelicTBHMe Ha II0Y-
BBl TIPUBOAUT K M3MEHEHUIO T€OXMMHUUECKUX IIapaMeTpOB, a MMEH-
HO 3arpssHeHni0 HedTempoayKTamu, xJgopuzamu. OOIlee comepxa-
HUe He(PTeIpOAYKTOB B IMOUYBaX (POHOBBIX TEPPUTOPUI BapbUPYET OT
0.324 nmo 3.4 r/Kr mOYBBI B OPraHOTeHHBIX ropusoHTax, u 0.012 mo
0.349 r/Kr mouBBI B IIeCUaHBIX MUHEpaJbHBIX ropusoutax. Comep-
JKaHue HeTempoayKTOB B He()Te3arpsi3sHEHHBIX IOUYBAX COCTABJIAET
B TYMYCOBBIX TOPHMB0HTaX OT 2 10 54 r/KTr, mOA30JIUCTHIX — oT 1.5 ;1o
26, nnroBradbHBIX — OT 1.5 10 8 r/Kr. Peakmusa cpenbl BO BCex Io-
pu3oHTaxX He()Te3arpsI3HEHHBIX IOYB M3MeHMJIach Ha 1.5-2 eqUHUITHI
U BapbUpPYyeT B mpeneaax 5.7-6.3, Torma kak (OHOBBIE IIOUYBBI XapaK-
TepU30BaICh KUCJI0H peakimueit cpens! (pH 4.2-5.0). Msyuen cocTaB
HedTH, mob6biBaeMoii Ha o-Be CaxaiuH, 0COOEHHOCTAMU KOTOPOH SAB-
JsgeTcAa HU3KadA IIJIOTHOCTh, MaJjoe cojep:kaHue mapadguHOBON (pak-
UKW, OTCYTCTBME TYAPOHA, achaibTa mocje BaKyyMHOII HepPeroHKU
Mas3yTHOI ¢paximuu. AHaaus He(TEIPOAYKTOB U3 IIOUB 25-JIeTHEro
Bo3pacTa Hed)Te3arpsi3HEeHNUs, B CPABHEHUU CO CBeXKeill He()ThIO, BbI-
SABUJI U3MeHeHUs BO ()PAKIIMOHHOM COCTaBe: MPeodJIafaioT BBICOKO-
KUmAmnue (ppakiuu, U3MeHAIOTCA OTHOIIeHUe MpucTaHa K (uraHy,
reoxumuueckuii mapamerp CPI. Takum oOpasom, HedpTsIHBIE yTJIe-
BOZOPOJBI COXPAHAIOTCA MOJTWE TOABLI, IIpeTepiieBasd M3MEHEHUS BO
(GPaKIIMOHHOM COCTaBe, UTO IPUBOAUT K M3MEHEHHIO0 MX TOKCHUUYHO-
CTU U HEOOXOAMMOCTY JKOJOTUUECKOT0 HOPMHPOBAHUS IIOUB CO CTa-
PBIM He(dTesarpAa3HEeHUEM C IIeJIbI0 YCTAHOBJIEHUS AOIYCTUMOTO OCTa-
TOYHOTO COep:KaHusa He()TU U MIPOAYKTOB ee TpaHchopMaluu B Jec-
HBIX TTOYBAX.

JIUTEPATYPA
1. Henes A.M. IlouBsr Caxanura. M.: Hayka, 1965. 116 c.
2. Henes A.M. OcobenHOoCTH reHesuca u ouoreoxumuu nous CaxaauHa.
M.: Hayka, 1977. 144 c.
3. Knaccupuranua u guarsoctuka mouB Poccuu / Coct. JI.JI. IlIumios,
B.Il. Toukouoros, U.U. JlebeneBa, M.M. I'epacumoBa. Cmosnenck: OiKyme-
Ha, 2004. 342 c.
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BMUSAHWE AHTPOMOIEHHOW 3MUCCUU COEQUHEHUA A30TA
HA BUOFEOXUMWYECKUE NAPAMETPbI
NMOYB NECHbIX 9KOCUCTEM EBPOMEWACKOW YACTU POCCUM

WN.10. KygpeBatbix, K.B. UBawweHko, E.A. UBaHuLLieBa
WHCTUTYT hU3NKO-XUMUYECKUX U Bronornyecknx npobnem novsoseaeHns PAH,
r. MywmHo

B XIX-XX BB. ceabCKO€ XO3ANCTBO M CYKUTAHUE HCKOIIAeMOTO
TOIJINBA 3HAYUTEJbHO YBEJIUUYWJIHN TJI00AJbHBIE BHIOPOCHI U BbIMaje-
HUS XUMHUUYECKH aKTUBHBIX (popM asora. OmacHOCTh a30THOTO 3arpss-
HeHUsS 3aKJIIOUAaeTcsd B TOM, UTO OHO PACIPOCTPaHSETCS Ha OOJIbIre
PacCcTOAHUS OT UCTOYHUKOB BHIOPOCOB U OIIPE/IeJISAET IMMOBLIMIIEHNE T'e0-
XUMHUYECKOro (poHA Ha OOIIMPHBIX TeppuTopusx. VcciaemoBaumusi,
HANpaBJIEeHHBIM Ha U3yUYeHUe BIUSHUS IOBBIIIIEHHON aHTPOIOreHHOM!
smuccuu N Ha IPUPOAHBIE SKOCUCTEMBI, yaessieTcs 00JIbIIIoe BHUMA-
HUe KaK B 3apy0esKHOI, TaK W B OTeUeCTBeHHOH Hayke. OmHako 10
CUX IIOp MAaJi0 M3YUYeHBI BOIPOCHI, CBA3AHHBLIE C OIpPeaeIeHreM IIOo-
CJIEICTBUM, IPOUCXOAANINX B €CTECTBEHHBIX d9KOCHUCTEMAaX, B YCIOBU-
sIX IOJITOBPEMEHHOI'0 OTHOCHUTEJHHO HEBBICOKOTO YPOBHS IIOCTYILIE-
Husa N. AKTyaJbHOCTb HAIIIEr0 MCCJAEMOBAHUS TaKyKe OIpPeaesseTcs
BBIOOPOM JIECOB B KauecTBe OOBEKTOB, TaK KaK JIECHAS PACTUTENb-
HOCTBH CIIOCOOCTBYET YCUJIEHUIO IMOTOKA IIOJIIIIOTAHTA 3a CUET CYXOTO
oca’KJIeHUsl, KOTOpPOe B MBa-TPU pasa BLIIIEe IO CPAaBHEHUIO C TpaBa-
MU U KyCTapHUKaMU.

H3BecTHO, UTO IIOYBA — KJIIOUEBOM 3JIEMEHT OKPY:KaloIleil cpe-
IbI, & ee OTKJHUK Ha HapyllleHVe IMPUPOIHBIX IIPOIIECCOB IO BO3eli-
CTBUEM aTMOC(hEPHBIX MOJIIOTAHTOB OTPasKaeT MHOTHME OMOTEO0XUMU-
YyecKHe IIPOIleCChl B 9KOcHUcCTeMax. JJif JIeCHBIX SKOCHCTEM MOUBEH-
HBI myn N~ B OCHOBHOM IIPEJCTABJIEH aMMOHWEM, 9TO CBA3AHO C
TeM, UTO B IIPOIlecCe MHUHePAJM3aIlluu aMMHAK II0CJe BBICBOOOXKIE-
HUS U3 OPraHNUYEeCKUX COeIUHEHUIN 3aKpeIlIseTcsa B cybcTpaTe, U I0-
9TOMY B BOJOPACTBOPUMOM COCTOSIHHY BCTPEUAETCS B MaJOM KOJUYe-
crBe. YBenaudenue noau N-NO,B JIeCHBIX MOYBaX NPAKTUYECKU WH-
IUIUPYeT pa3balaHCUPOBAHHOCTH a30THOTO HMUKJA. [IpyrumM mouBeH-
HBIM IOKasaTejeM, PearupyIioniuM Ha JOTOJHUTEJIbHOe MOCTYILIeHe
N us armochepsl, apasgerca coorHomienueM C/N. BoisgBieHo, 4TO AJaA
JIeCHBIX TIOUB, TAe cooTHolienune C/N<21, B3auMOCBA3b MEKIY WH-
TEHCHBHOCTBIO aTMOC(epPHON mocTaBKu asora cuibHad (R2= 0.74), a
npu coornomenuu C/N > 21 — mamuoro caabee (R2= 0.33). B secax
YMEpPeHHOro Iosfca a30T SBJSETCSI JUMHUTHUPYIONINM (PaKTOPOM I
pocTa pacTeHUii M MUKPOOPTaHU3MOB. Ero IOIOJHUTEILHOE IIOCTY-
IJIeHVE B 9KOCUCTEMBI IIPUBOAUT K YCKOPEHUIO IPOIIECCOB MUHEPAJIU-
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3ally OPraHUUYECKOT0 BEIecTBa, UTO, B CBOIO OUepelb, YBEINUNBAET
Boiienierne CO, u pocT MUKPOOHO¥ GuoMacchl.

B cBsA3U ¢ BBLIMIEU3I0KEHHBIM IIeJIb NCCIeJOBAHNA — OIeHKA BJIU-
SHUS aHTPOIOTEeHHOI 9MUCCUU a30Ta Ha OMOreoXmMUUYEecKUe ImapaMe-
TPBI IIOYB JIECHBIX 9KOCUCTEM B YCJIOBUSIX JOJTOBPEMEHHOH OTHOCHU-
TeJbHO HEBBICOKOI dMUCCHUU a30Ta.

WNayuanu smeca Mockosckoit u KocTpomckoii obiacTeit, pacmoJio-
JKeHHBbIe B 00JIaCTAX C CUJIBHO PAa3JMUYAMOIIUMUCA YPOBHAMU aHTPO-
noreHHo# smuccun N . BoiOpaHHBIE yYacTKU OBLIU MPEJCTAaBJICHBI
MEeJKOJNCTBeHHBIMU, XBOMHBIMM W CMEIIAHHBIMU JiecamMu (BO3pacT
40-60 ger). ITouBa mccaemOBAaHHBIX YUYACTKOB JEPHOBO-IOI30JIUCTASA
OT JIETKOT'O 0 TSKEJIOTO I'PAHYJJIOMETPUYECKOr0 COCTaBa, CO 3HAUEHM-
em pH ot 4.3 mo 5.8.

Ilns oleHKM ypOBHA mocTymieHusa N 13 aTMocdepbl UCII0Ib30-
BaJicsd METOJl CHETOCheMKH, IT03BOJISIONINH OIeHUTh KaK CyXoe, TaK 1
BIaXKHOe ocakmenme. [[ouBy oTOupasin M3 BEPXHETO T'yMYCOBOTO TO-
pusouTa mo rayoursl 0-10 cM ¢ yueTomM TOTO, UTO B Jiecax TaeyKHO-
IIIMPOKOJMCTBEHHON 30HBI [IJISI 9TOr'0 CJIOS XaPaKTepPHA BBICOKAS aK-
TUBHOCTh MHUKPOOMOTHI. B 00pasiiax IIOUBBI OIIPEAEJSIN COJAepKa-
Hue yrJjeposa MUKpoOHOW Guomacchl (C ) meromom cyGecrpaT-uHAY-
IIUPOBAHHOTO IBbIXaHMWS, CKOPOCTh 0a3aibHOrO (MUKPOOHOTr0) AbIXa-
uusa (BIl); xornentpanuu N-NH, u N-NO, B CHeXHBIX M IOYBEHHBIX
mpobax mpoBOAUIY (HOTOKOJOPUMETPUUECKUM METOJOM C HCIIOJb30-
BaHMEeM (HeHOJATTUIIOXJIOPUTHON peakiiuu B Mmoguduranuu B.H. Ky-
nesposa; coorHolrenue C/N B ouBe oIIpeesisiiiv ¢ IPpUMeHeHneM aB-
romatuueckoro CN amanmusaropa VARIO ELIII.

CorylacHO TOJNYYEHHBIM [JAaHHBIM, CyMMapHOe BbImajenue N
IS MCCJIeMOBAHHBIX YYaCTKOB BapbupoBajo B mpexaenax oT 0.4 go 15
kr N ra! rog!. B arMoc(pepHBIX BBIIAAEHUSAX OOJBIINHCTBA KCCJIE-
NOBaHHBIX Y4aCTKOB mpeobsamanu HuTparhl. Comep:xanume N-NO, B
aTmochepHbIX BbimageHuax >4 kr N ra! rog ! orMeueHo s JIeCOB,
pPacCIIOIOKEeHHBIX B 30HE aTMOC(hEpHOro IlepeHoca MOJIJIIOTAHTOB OT
r. MOCKBBI M KPYITHBIX IIPOMBIIIJIEHHBIX IeHTPOB. [/ JecoB Ha OT-
HOCUTEJHLHOM yIAJIeHUN OT MCTOUYHNKOB TeXHOTEeHHON SMUCCUU a30Ta
(BocTOUHBIE, 3allafHbIe U IOT0-3amaaHble paioHbl IlogMocKkoBbA u Ko-
CTpPOMCKas 006JIaCTh), BhINIaJeHue HUTPAToB Ob110 <4 Kr N ra™! rog ™,
B cpegHeM cocraBuyo 1-2 xr N ra! rog .

B ucciaemoBamHBIX HaMu 00pasiiaX I'yMYyCOBBIX TOPH30HTOB JIEC-
HBIX TMO4YB KoHIeHTpanuu N-NH, msmenanuce B mpegenax 4-11 mr
N kr! moussl, comep:xarre N-NO, BappupOBATIO OT CI€JOBBIX KOJH-
yecTB 70 13 mr N Kr!. B mouBax HECKOJbKUX JIECHBIX YUACTKOB BbI-
aBneno npeobnaganue N-NO,, 4TO MOXeT CBUAETEIbCTBOBATE KaK 00
aflanTalyuy JEeCHbIX dKOCHUCTEM K YCJIOBUSIM JUMUTHUDPOBAHHOCTU a30-
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TOM, TAK M O BIUAHUN AHTPOIOT€HHBIX MCTOUYHMKOB. CraTmcTuue-
CKHUIl aHANU3 JAaHHBIX ITOKA3aJ, YTO CyMMapHbIH nyi N B JIECHBIX
mouyBax B OOJIbINEll CTEeIeHU OIpeJeaseTcss MMEeHHO KOHIeHTpaIlluei
N-NO, (r = 0.85). Ormeuena Takxe xoppeaanua N-NO, ¢ yposHem
Buimazenuii 4 kr N ra! rog (r = 0.76).

Cooruomrenue C/N ansa mceaenyeMblx MOYB BapbUpoBajso or 12
no 28. IIpoBeneHHBIE MCCJIIEIOBAHUSA HE IMOKA3aJM KOPPEJSIIMOHHBIX
3aBUCHMOCTEHN Me)KIy BbIIaJeHneM MUHepPaJbHBIX (POPM asoTa U CO-
oruomrenueM C/N B mouBe, a TaKKe He BBIABUJIN KOPPEIAIUU C CO-
nep:xkanvem N B mouBe. MOKHO c/iesiaTh BBIBOJ, YTO OTHOCHUTEJIb-
HO HEeBBICOKHWE YPOBHU ITIOCTABKHU a30Ta He OKA3bIBAIOT CYII€CTBEHHO-
ro BauAHUA Ha cooTHolneHue C/N mous.

B nepuoBo-noazonucToi nouse ysecos 3Havenus C u BI Bapbu-
posaau ot 51 mo 476 mxr C r' u 0.21 go 1.61 MEKr C- CO r!ul co-
orBeTcTBeHHO. O0HaApy KeHa 3HAUNMAs TTOJOKUTeIbHAS B3aI/IMOCB5{3L
Mexay cofepskanumeM N B ImouBe W MHUKPOOHOI Omomaccoir (r =
0.76), N m cropocTbio MUKpOOHOTrO Abixauua (r = 0.62). B wuay-
YeHHBIX Jlecax, I'Je BbIIafeHus aszora Oblium MeHee 1 Kr N ra! rom!
sBenuunnabl C  u Bl B cpegnem cocrasisamu 192+177 mxr C r'! u
0.81+0.31 mxr C-CO, r! ul, a B sxocucreMax C BBINALEHUAMHU OT
1.5-8.0 kr N ra™! rog! — Beime B 1.5 u 1.4 paza COOTBETCTBEHHO.
B mamewm wmccnenosanuu comepaxanue N B mMOUBaxX JIECHBIX 9KOCH-
cTeM OBLIO OTHOCUTEJIHHO HEBBICOKMM M, BOBMOMKHO, JUMUTHUPOBAHO
IJIs1 TIOUYBEHHBIX MHKPOOPTAHM3MOB, UYeM M OOBACHSAETCS IPOIOPIIH-
OHAJIbHOE yBeJIMUeHre MUKPOOHOII 0MoMAacChl 1 ee aKTUBHOCTU C IIO-
BhIIIEHMeM KOHIeHTpanuu N B IouBe.

Pa6ora BeimosiHeHa mipu nmogaep:kKe rpanta PODPU Ne 14-04-00098.

BNMUAHUE PEKPEALIUU
HA COCTOAHUE NMOYBEHHBLIX BECMO3BOHOYHbIX
B NNECOMAPKAX MOCKBbI

B.A. Ky3Heuos, I'B. Ctoma, U.M. PbixoBa
MockoBckui rocygapcteeHHbIn yHuBepcuteT um. M.B. JlomoHocoBa, r. Mocksa

ITo muTepaTypHBIM HAHHBIM, B TOPOJACKHUX JECOIapKaX C YBeJH-
YeHMEeM peKpealrnoOHHOII Harpy3KM yMeHbIIIaeTcs pasHooOpasue mou-
BEHHBIX 0eCIIO3BOHOUHBIX U B 2-20 pas3 CHMIKAIOTCA WX UYNCJIEHHOCTH
u 6uomacca [2, 3].

ITesns HacTOsAIIIEH PAOOTHI — OIEHKA COCTOSTHUA COODIECTBA ME30-
meg00MOHOB HA yYacTKaxX PasIMUYHBLIX CTaAnii JUTPECCHUMH.
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O0BeKTbl UCCIENOBAHUSA — AEPHOBO-IIOJ30JIMCThIE IOYBBLI ABYX
JeconapkoB I'. MockBbI: JlocuHOoro octpoBa u Butnesckoro jeca. Ha
yJacTKaxX KakJoH M3 MATH CTAaAuil TUTPeCcCUU Ha TPONUHKAX, B IPU-
Jeraromux K HuUM 30Hax (Ha ygamenuu 20, 50 u 100 cm) u Tepputo-
puu BHE MPAMOTO BIUAHUA TPOIUHOK OCYIIECTBJSAJICA YUET UMCIIEH-
HOCTH, OMOMACCHI U I'PYIIIIOBOTO COCTABA 0€CIIO3BOHOUYHBIX B IIOACTUII-
Ke u 0-10 u 10-20 cM c/10IX MOYBBI METOJOM PYUYHOII pPasbOpKU MO-
HoUTOB [1]. IIJif OlIEHKY 3aBUCUMOCTU COCTOSHUSA ME30I1eq00MOHTOB
OT YPOBHSA PEeKPEeariMoHHOM Harpy3KH aHAJU3UPOBAJNCHL CHUCTEMAaTU-
yecKue BHIOOPKU, COCTaBJIEHHBIE C YUETOM ILJIOMIAAN TOPOKHO-TPOIIN-
HOYHOW CeTH Ha KaKION M3 CTAaAuil TUT'PECCUU.

B mousax I-II craguu murpeccuu cyMMapHas YHCJIE€HHOCTh Me30-
MeJ00MOHTOB B IIOJCTUJIKE M MUHEPAJIbHBIX CJI0SIX IMOUBBLI M3YUaE€MbIX
MapKoB NPUMEPHO OAMHAKOBAa, ee yMeHbIneHue B 1.3-1.4 pasa puk-
cupyetcs Toabko Ha III craguu aurpeccuu, 4To 00yCJIOBJIEHO, TJIaB-
HBIM 00pa3oM, YyrHEeTeHHeM KOMILIeKca 6€CII03BOHOUYHBIX MOACTUIKMU,
YHCJIEHHOCTh KOTOPOTO CHUKAaeTcs B nBa pasa (puc. 1).

Ha V cragum mgurpeccuu cymMmapHas UNCJIEHHOCTH Me30memno0u-
OHTOB cHHU:KaeTcsa B 2.1-2.3 pasa, HamboJiee 3aMETHO B IIOACTUJIKE:
B JIocMHOM OCTPOBe — B YeTHIPE Pas3a, a B BUTIIEBCKOM Jiecy — B CEMb.
Takum o6pa3oM, ¢ POCTOM peKpearnoHHOII HATPY3KU OTHOCUTEJIbHASA
IoJist Me30(ayHbl B TOACTUIKE YMEHBIIIAETCSI, & B MUHEPAJIbHBIX CJIO-
SIX TIOYBBI — YBEJIMUUBAETCA.

CraTucTUyeCKM 3HAUMMOE YMEHbIIeHHe CYMMAapPHON OMOMAaCChI
MIOUYBEHHBIX 0ECIIOBBOHOUHBLIX OTMeueHO y:ke Ha Il cragum nurpeccun,
a Ipu mepexoge K V cTaguu oHa CHHm)Kaercsa B 2-2.5 pasa (puc. 2).

ITox BAMAHUWEM peKpealnu YMeHbIIIaeTcsd pasHooOpasue U M3-
MEHSETCS [T0JIeBOe yJYacTHe PAa3JUUYHBIX TPYIII Me30IIeT00MOHTOB.
Ha mepBoii cTaguu AUTpeccuy TOMHUHAHTAMU SBJISIOTCA HACEKOMBIE
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Puc. 1. YncneHHocTb (3K3./M?) Me3odayHbl Ha ydacTKkax pasHbix CTaguin aurpec-
cun.
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JlocHHBIH 0cTPOB burnepckuiirec

Buomacca, r/m?

I 1 I v \4 I II I v v

Craaun TArpeccHn CTaTHA AArPeccHH
[[momcTaaka [l caroii 0-10 e Bl cnoii 10-20 cm

Puc. 2. Buomacca (r/m?) (n=3) MesodayHbl Ha y4acTKax pasHbIX CTagui aurpec-
cun.

(33%), muHOroHoxKu (32) m MaJomeTHHKOBLIe uepBu (17), moJs
ocranbHbix — MeHee 10% . C Bo3pacTanmeM ypOBHS DPEKPEAIMOHHON
HATPY3KHU B TPU Pasa YBeJIMUYMBAETCA JOJIA MAJOIIETUHKOBBIX UepBei
¥ B Ba pas3a CHUKAETCA TOJIA MHOIOHOMKEK M HaceKoMbix. O cHMKe-
HUM pasHoo0pasusa Mes3oneqo0MOHTOB CBHUIETEIbCTBYET YMEHbIIIeHe
BesmunHbl nHAeKca [llenHona-Yusepa B Jlocurnom ocrpose ¢ 2.2 Ha I
craguu 10 2.0 u 1.6 coorBercTBenHo Ha III u V cragmax murpeccuw,
a B BurnieBckom Jjecy — ¢ 2.2 mo 1.0 ¥ V cTaguu TUTpeccun.
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AHTPOMOrEHHOE M3MEHEHUE MOYBbI
B TOPOACKUX NMUCTBEHHBLIX HACAXOEHUAX

A.B. JlbicukoB
WHcTuTyT necosenenunsa PAH, c. YcneHckoe

B pesyasraTe ypbaHuMsamuu B KPYIHBIX TI'OPOJax IIPOUCXOIUT
yBeJIMUeHNEe aHTPOIIOINeHHOM HAIPY3KM HA I'OPOACKME U IPUTOPOIHEIE
Jieca, UMeIOIe BaXKHOE IIPUPOJ0OXpanHoe 3Hauenne. OQHUM U3 Be-
IYIIUX (PAKTOPOB YXYAIIEHUSA 9KOJOIMYECKOT0 M CAHUTAPHOTO COCTO-
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SIHUS JIECOB HapAAY C TEeXHOTeHHBIMU MPUUYMHAME CTAJO0 PeKpealiu-
OHHOE BO3[eiicTBHE, KOTOPOe IPUBOAUT K IIOCTEIIEHHOMY IIOBPEKIe-
HUIO JIECHBIX HACAKIEeHUH, YMEHbBIIIeHUIO OMOJIOTUUYECKOT0 pasHoobpa-
3Us JECHBIX BUIOB U CEPbE3HBIM HAPYIIEHUAM ITOUBEHHOT'O ITOKPOBA.

B nucrBenHbIX Jecax CepeOpsaHOOOPCKOrO OIIBITHOTO JIeCHMYE-
cTtBa MucTuTyTa Jecosemenus PAH, mpuieramoinux K KUJIOMY paiio-
Hy «KpbL1arckoe» Ha tepputropuu 3AO MocKBbI, n3ydyaan XxapakTep
¥ WHTEHCUBHOCTh M3MEHEHUs HEKOTOPBHIX IIOKasaTesjiell MOYBBI IIO[
BINAHNEM BO3SHUKHOBEHUSA U PA3BUTHUA PEKPEAI[MOHHON HarpysKu.
WccnenyemMble JUCTBEHHBIE HACAXKIEHUS CHOPMUPOBAHBLI HA JIETKUX
MOYBaxX, PasBUTBIX Ha TPAH3UTHBIX (opmMax pesabeda, MOABEPIKEH-
HBIX CUJIBHOMY BO3[IeHCTBUIO dPO3MOHHBIX IIPOIECCOB.

C mesbio ompefiesieHUsA XapakTepa U AUHAMUKYA U3MEHEeHUs I10Y-
BEHHOTO IIOKPOBa B pe3yJibTaTe peKpealuu IPOBOAUIU II0JIEBOI
skcmepuMeHT. OOBEKTOM HCCIeIOBaHUS ObLIa MOCTOAHHO WM AKTUB-
HO MCIOJb3yeMas peKpeaHTaMU HaXOXKeHHas TPOoIla ITUPUHON OKO-
g0 1.0 m B mpucnesamineM 0epe3HsIKe BOJIOCHCTOOCOKOBOM Ha Cpe-
HEeJEePHOBBLIX CJIA0OMOA30/JIUCTBIX CYIECUYaHBbIX WJIJIIOBUAIBHO-Kee-
BUCTBHIX II0YBaxX. B KOHIle BeCHBLI TPoIa ObLjia IePeroposkeHa IIyTeM
BKAIbIBAHUSA JEPEBIHHBIX CTOJI00B. Uepes HEKOTOPOe BpeMsA C OJHOI
CTOPOHBI IPerpajbl B pe3yJbTaTe IIOCTOSHHOTO IIPOXO0KICHUS PeKpe-
aHTOB 0OpasoBajach HOBas OTMOHAsS TPOIIA.

ITepen HauasOM 9KCIIEPUMEHTAa TPOBOAUWJIN OIIPEeAeieHre 00heM-
HOro Beca BepxHero 10-caHTHMETPOBOTrO cjosA MOUYBHI (ropu3oHT Al)
10 TPaHCEeKTe, IepeceKarolneil CTapyio U HOBYIO TPOIbl. DKCIEPUMEHT
IIPOBOJUJIN B TeUEHUE YEeThIPpeX JIeT, IIPU 9TOM BBIIIOJHAIU 3aMepPhl
TBEP/IOCTH TIOYBLI JUHAMHUUYECKUM ITeHeTpoMeTpoMm [[-51A.

V:xe uepe3 HECKOJIBKO HeeJb IIOoCcJIe Hauajia 9KCIIepUMEeHTa Tpa-
BSHASA PACTUTEJbHOCTH B IIEHTPAJbHON YaCTH OTMOHOI TPOIBI ObLIA
MIPAKTUYECKU BBITOITAHA, IMOACTUJIKA OTCYTCTBOBAJa MM ObLIa 4a-
CTHUYHO BIABJIeHA B HUKeJeKallluii MUHepPaJbHBIN ITOUYBEHHBIN TOPU-
30HT. YHUUYTOKEHHNE HAIIOUBEHHOTO IIOKPOBa W OOHA’KeHUE IIOBEPX-
HOCTH IIOUBBI IIPOMCXOAMJIO OBICTPO, OJAHAKO B HMepuepuitHoil yacTu
OrMOHOM TPOIIBI MeCTaMU eIlle COXPAaHAJINCH PACTUTENHLHOCTDb W TIOJ-
ctTuska. Ilo mpoIlmecTBUU ABYX MECAIEB IIEHTP TPOIIBI OKA3aJICA BbI-
OUT IO CepeauHBLI I'YMYCOBO-aKKYMYJISITUBHOI'O I'OPU30HTA, a HA IIe-
pudepun IMOACTUIKA U HAIOYBEHHAs PACTUTEJHHOCTH OTCYTCTBOBA-
JIn.

IITupmaa ormbGHOII TpPONBI uUepes3 ABa-TPU MecsdAlla HaOJII0IeHUH
cTajla IPUMEPHO COOTBETCTBOBATH INTMPUHE OCHOBHOI TPOIBLI, HA ee
o0ouMHe HaOUYBEeHHAs PACTUTEJbHOCTh COXpaHmaach. [locaenyroriue
U3MeHeHUs MOP(OJIOrUY MOUBBI HA TPOIIE OBLIN He CTOJIb 3HAUUTEb-
HBIMU, BBIPAYKAsACh B IIOJIHOM HMCUE3HOBEHUU TPABAHOIN PACTUTEJIHHO-
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CTU ¥ TMOACTHUJIKY Ha TPOIle, YIIyOJeHUU IIOBEPXHOCTHU CPeJHeH JyacTu
TPOIBI, BPE3aHUU ee B TOJIIYy ropu3onTa Al.

MuorosieTHUIT 9KCIIEPUMEHT II0 OIleHKe M3MeHeHUs O00HeMHOTO
BeCa ¥ TBEPIOCTH HEHAPYIIEHHON IIOYBLI 0EpPes3HSKA IO BINSHUEM
BBITAITHLIBAHUS PEKPEaHTaMU II0KAa3aJl HHTEHCUBHYIO TUHAMUKY 9TO-
ro mpoliecca. B meHTpaJIbHOI YacTH MCKYCCTBEHHO C(hOpMUPOBAHHON
TPOIIbI O0'BEMHBIN BeC MCXOMHOUW HEHAPYIIIEHHOHN ITOUBHI (B BEPXHEM
10-caaTumeTrpoBoM cioe paBHBIA 1.0 r cm®) yiKe uepes MecsI Ha-
omiomennii Boipoc Ha 11%, uepes ueTwIipe Mecsia — mouTu Ha 25%.
IInorHOCTL OBIBIIEH HepuUGEPUIHON UACTU CTAPON TPOIBI ITOBHICHU-
Jlach B pe3yJbTaTe YBeJUUYEHHUS PeKpPearmoHHON Harpysku Ha 8%,
a uepes ueThIpe Mecsala — Ha 15% , IPaAaKTUYECKU MTOCTUTHYB MaKCHU-
MaJIbHBIX 3HAYEHMI IIJIOTHOCTH Ha CTAPO# Tpome — 0Kojao 1.6 r cm 3.

Yepes roj mocJjie Havajla dKCIePUMeHTa 00beMHBIII BeC IMOYBHI B
IIeHTPe HOBOI OTmOHOII Tpombl BhIpoC Ha 43% IO CpaBHEHUIO C KOH-
TPOJIEM, INOCTUTHYB Beaumunubl 1.44 r cm . Ha uerBepThIil ropx Ha-
OJIOeHU B JIOKE MCKYCCTBEHHO C(OPMHUPOBAHHOM TPOIBI MAaTepH-
ajJl BepPXHEero rymycoBOI'0 FOPM30HTA OTCYTCTBOBAJI, JHO TPOILI OKasa-
JI0Ch 3aryy0JieHHbIM Ha 3-4 cM. O0beMHBIIT BeC IOUBLI HA 9TOM yUacT-
Ke Tponbl cocTaBuaI 95% OT BeJIMUMHBI 00bEMHOT'O Beca IIOUBLI Ha CTa-
POl KOHTPOJBHOM TPOIIE, DKCILIYATUPYEMOi B TeueHKre MHOIUX JIeT.
IIpu 5TOM IIJIOTHOCTB IIOYBHI B IEHTPE CTAPOr0 YUYACTKA TPOIILI, BHIBE-
JIEeHHOT0 M3 IOJb30BAHUS, CTAJA IMOCTEIIEHHO CHUYKATHCSI U TOCTUTJIA
yepes 3.5 roga 1.32 r em® nmporus 1.65 r cm® B Hauase ombITa.

ITosnyueHuble maHHBIE, XapaKTepPU3YIOIe WHTEHCUBHOE YILJIOT-
HeHUe TOYBBLI B pPe3yJbTaTe 9KCIIyaTalluy HOBOUW OTMOHOI TPOIIHI,
TMOATBEPIKAAIOTCA TaKiKe M3MEePeHUSIMU TBEPAOCTH (AUHAMHUYECKOTO
COIIPOTUBJIEHNA) OYBHI BEPXHETO TOPU30HTA, 3HAUEHUA KOTOPOU 3a
9TU TOAbI BbIpocau moutu B 2.5 pasa (¢ 1.4 mo 3.4 Mma). B mewnr-
PaJILHOI YACTH HOBOM TPOIBI OTMEYAIOTCS IPU3HAKU IOBEPXHOCTHO-
ro orjieeHusi MOYBbLI. TaKuM 00pasoM, B JaHHOM THUIIe HACAKIEHUS B
pesyJbTaTe IpoXoja PeKPEeaHTOB 3a UeThIpe roga GopMUPYIOTCS TPO-
IIbI, KOTOPBIE II0 CBOEH MOP(MOJIOruy M XapaKTePUCTUKAM ILJIOTHOCTH
¥ TBEPJOCTU IIOYBHLI IPUOIMIKAIOTCSI K TPOIIaM, CYIIECTBYIOIIUM YyiKe
eCATKU JIET.
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BO3OEACTBUE NEPEMEHHbIX MAFHUTHbIX MOMNEN
N 3ArPSA3HEHUSA HAKENEM HA MUKPOBUONOMMYECKWUE
NMOKA3ATENW BYPOW NECHOW NMOYBbI KPbIMA

T.B. MuHHukoBa, A.B. TpywkoB, T.B. [leHncoBa, C.U. KonecHukoB
HOXHbIV dhefepanbHbin yHUBepCUTeET, . PocTtoB-Ha-[oHy

IIpoGyieMa 5JIeKTPOMATHUTHOTO 3arps3HEHUA OKPYJKaloIell cpe-
oel B 1995 r. BKIouena BeceMupHOU opranusaieil 34paBoOXPaHeHIsI
(BO3) B mepeuennb HamboOJee IPUOPUTETHBIX 3a/1aU MIJIs UeJIOBEUECTBA.
B pamkax srtoit mpobiembr BO3 peanudyer Me:KIyHAPOSHBINA BJIEK-
rpomarauTHbiit mpoekT (WHO International EMF Project) [1]. 9uex-
TPOMArHUTHBIE IIOJIS MPU3HAHBLI BCE BO3PACTAIOIINM AHTPOIIOTEeHHBIM
(akTOPOM KaK 10 MHTEHCUBHOCTU BO3JEWCTBUA, TAK U IIO ILJIOIIALN
pacipocTpaHeHUsT HAa TePPUTOPUU Halel maaueTs! [6]. Tasxenbie me-
rasibl (TM) uHrIOUpPYIOT MPOIlecChl MUHEPATUIAIINN U CUHTe3a pas-
JIMYHBIX BEII[eCTB B IIOUBAX, IIOAABJAIOT AbIXaHWE ITIOUBEHHBIX MUKPO-
OpPraHu3MOB, YMEHBIIAIT O0UJINe MUKPOOPTaHM3MOB, MOTYT BBICTY-
maTh Kak MmyrareHHbI pakTop. TM oKasbhIBaIOT yrHETAIOIIee BO3AEH-
cTBUe Ha (PePMEHTATUBHYI0O aKTHMBHOCTH HOUYBHI [5, 8, 9]. Hambosee
onacHbeIMu cpenu TM cumrarmTcsa PTYyTh, KaAMuii, CBUHEI], HUKEJb U
MBIIIBAK [7].

Cy1iecTByIoIe MCCaef0BAHUS B 00JIACTU COUYETAHHOTO BO3/Eii-
cTBUA GUBUYECKUX M XUMUUYECKUX (PAKTOPOB B OCHOBHOM HAaIIpPaB-
JIEHBI Ha WCCJIeJOBaHUE TOPOACKUX MOYB (ypOAHO3€MOB) B HEIIOCDES-
CTBEHHOI OJM30CTU OT WMCTOYHUKOB MATHUTHBIX IIOJIEl U IIPOU3-
BOJICTB, MePepaboOTKU U MOOBIYM ITOJIE3HBIX MCKOIAeMbIX KaK KMCTOY-
HUKOB TsKeJbIX MeTaJjioB B mouse [10, 11].

O6beKkTOM wmcciemoBaHus ObLia Oypas JecHas mouBa. OOpasiibl
orbupasiu n3 BepxHero caosd (A, 0-10 cm) B okpectHOCTAX T. CuMde-
pormosiag Peciyoniuku KpbiMm (yroabe — 6yKoBBIi Jec). I uccaemoBa-
HUS OBLT IOCTABJEH PAM MOJEJIbHBIX dKCIePUMEHTOB. M3yuanu BIu-
sHUe TePeMEeHHOTO MArHWUTHOTO II0JIs, 3arpA3HEeHUs HUKeJIeM U CO-
yeTaHHOTrO Bo3aericTBusA. CBeKeBBICYIIIEHHbIE 00pa3Ilbl MOUBLI IIOMe-
AU B CTEKJSAHHbBIE COCYAbI, 3arPSASHANN HUKEJEeM, YBIAKHSIIN BO-
moit (mo 60% ot mosHOIT BiaaroeMkoctu). Hukenb BHoOcuau B (op-
me okcuga (NiO) B xoumenTpamuu 100, 1000 mr HuKesna Ha 1 KT mo-
uBbl (uTo coorBeTcTByeT 1 m 10 IIIK HuKena, mpuHATbIX B ['epma-
Huu) B KoHmeutpamuu 1 u 10 IIJK. ITouBeHHbIe 00pA3Ibl TOMEIIA-
JIX B COJIEHOUJBI C MOJSAMHU IPOMBINLIeHHON yacToThl (50 I't) mHAYK-
mueit 50, 100 u 650 MKTa. IIuTeIPHOCTD 9KCIIEPUMEHTA COCTaBUJIA
10 cyt. JJaGopaTopHO-aHAJIUTUUECKNE HCCIEJOBAHUS BBIMOJHAIN II0
00IIenNPUHATHIM MeToAuKAaM [4]. OIBITHI CTaBUIU B TPEXKPATHOM II0-
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BTOPHOCTH. 3HAUeHNe IIoKasaTejiell B KOHTPOJIbHBIX 00pasiiax IIpH-
nHumasu 3a 100%.

B pesynbTaTe mccienoBaHUil yCTaHOBJIEHO, UTO Ha obuiaue Oak-
Tepuii poma Azotobacter mepeMeHHOe MArHUTHOE IIOJIe KaK CaMOCTO-
SATEeIbHBIN (DAKTOP M B COUETAHUM C 3aTrPA3HEHUEM HUKeJieM He OKa-
3aJI0 KaKoro-jimbo Bo3zeicTBusa. Ha UMCIIeHHOCTh IOYBEHHBIX OaK-
TepUl MarHUTHOE II0oJie OKasaJio MHrubupymiiee neictBue. C poc-
TOM MATHATHON WHAYKIUU HAOJIONAJIU [TOCTOBEPHOE OTJHUYHE OT
KoHTpoabHOro mya BapuanToB Ni 1 ITIITK+50 mTa, Ni 10 ITITK+50
mMiTa, Ni 1 IIJK+650 mxTa, Ni 10 IIIK+650 mxTa, cocraBisiomniee
109, 92, 77, 28% (p<0.05) oTIMUYMA OT KOHTPOJIBHOI'O 3HAUEHUS CO-
OTBETCTBEHHO. Bojiee MHMDOPMATUBHLIM U YYBCTBUTEJIbHBLIM IIOKA3a-
TeJeM siBJsSeTcs oOuame IMMOUYBEHHBIX OaKTepuii, olpeaeisieMoe MeTOo-
IOM JIOMUHECIIEHTHO MUKPOCKOINY. ITH PE3yJIbTaThl IOATBEPIKIA-
IOT JaHHbIEe, IOJyUeHHble HaMu paHee [2, 3].

VccnenoBanue BHIIOJHEHO B pAMKaX IPOEKTHOM YaCTU rOCYIapCTBEHHO-
ro 3azaHusa B cepe HayUHOI AeATeabHOCTH MuHMCTEPCTBA 00PA3OBAHUA U
Hayku P® Ne 6.345.2014/K m npu rocyzapCTBeHHON IOAIEPIKKe BeLYINX
HayuHbIX ImKog P® (HII-2449.2014.4).
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COCTAB A30THbIX COEQAUHEHWI NOYB
KAK TTOKA3ATENb 9KOINOr'M4YECKOro COCTOAHUA
rOPOACKOM TEPPUTOPUU (HA MPUMEPE rOPOLA NMETPO3ABO[CKA)

E.B. MowkuHa
WHcTuTyT neca Kapenbckoro HLL PAH, r. MNeTposaBoack

IdKoJIoTnYeCcKe IPo6JieMbl TOPOAOB HMPUOOpeTaoT Bce 0ojee ak-
TyaJbHOE 3HaUeHWe B CBA3U C POCTOM ypOammsanuu. MsydueHume ro-
POACKUX TOYB B ITOCJEAHEee BpeMdA IIOJYUUJIO ITUPOKOE PaCIpoCTpa-
nenue. Tak, B pesyJibTaTe IPOBEJEHHBIX PaHEe KOMILIEKCHBIX HCCJIe-
moBaHuii moj pyxoBogcTtBoMm H.I'. ®emopel OBIJIO YCTAHOBJIEHO W3-
MeHeHNe KHCJOTHO-OCHOBHBIX CBOICTB M MHKPOJIEMEHTHOI'0 COCTa-
Ba mouB T. IleTpo3aBojcKa, TOKA3aHO HAKOILJIEHUE TS KeJIbIX MeTaJl-
JIOB B BEPXHUX OPTraHOTEHHBIX TOPM3OHTAX IO CPABHEHUIO C UX TPU-
POIHBIMU aHAJOTaMMU.

Ocobasg aKTyaJbHOCTH MCCJIEJOBAHUS IIOUYBEHHOT'O IIOKPOBA TIO-
POJCKUX JIECOB O0YCJIOBJI€HA WX 9KOJIOTMUYECKON U peKpearnoHHO
poabo. Cpenu Bcex (haKTOPOB, XapaKTEPU3YIOIINX JIECOPACTUTEb-
HbIe CBOMCTBa II0YB, 0cO00€ MECTO 3aHMMaeT as30T, TaK KaK ero co-
IepsKaHme B yCJIoBUAX Kapeauu ompenesiseT TPOLYKTUBHOCTh PACTH-
TeJBbHBIX COOOIITECTB.

Iess paboThl — BHIABJIEHNE OCOOEHHOCTEH COCTaBa a30TCOIEPIKa-
IIUX COeIUHEHWN MOYB ypOAHM3UPOBAHHBIX TEPPUTOPUI M CpaBHE-
HUe UX KOJUUYECTBEHHBIX 1 KAUECTBEHHBIX XapaKTEePUCTUK C IPUPOS-
HBIMHM IOYBAMU Pa3JIUYHOTO TeHesuca.

O0BeKTaMu UCCIEMOBAHUS CTAJIW HOUYBBI I11eTpo3aBOACKOTO TO-
POJICKOTO OKPYyra, OTHOCAIIHECS K CJHEeNVIOITUM KaTeropusaM 3eMJie-
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MMOJIb3OBAHUA: 3eMJU IIPUPOIHO-PEKPEAIlNOHHbBIX, IPUPOIOOXPAHHBIX
30H 1 3eMJIM OOIIero moJib3oBanus. ViccieqoBaHus IPOBOAUINCH HA Ce-
MU OPOOHBIX IIoIagKax (m.m.) (pasmepom 10x10 M) B TeueHUe ABYX
moseBbIxX ce30HOB 2013 u 2014 rr. B pekpealinouHbIX Jecax T. Ile-
TPO3aBOJCKA II.II. 3aJI0KEHBI B HanboJee PaCIpPOCTPAaHEHHBIX HA Tep-
putropuu Kapeiauu eoBbIX, COCHOBBIX U MEJKOJHCTBEHHBIX HACAMK-
meuusix. KoHTposieM cTajau CXOAHBIE II0 I'eHEe3WCY IIOUBBI eCTeCTBEH-
HBIX XBOWHBIX U MEJKOJHUCTBEHHBIX OMOreOlleHO30B HA TEPPUTOPUU
s3amoBegHUKa «KuBau» m B ero GydepHOii 30He, a TaK:ke B paiioHe
moc. BepesoBka Kommomoskckoro paiiona. Ha Bcex m.m. ObIau 3aJo-
JKeHBI ITOJTHOTIPO(UIbHBLIE ITOUBEHHBIE Paspesbl C IeJbI0 MOPQdOJo-
TUYECKOro OMMCAHUSA IIOYB M OTOOpA IMPO0 AJIsT XMMUUYECKOr'o aHaJIH-
3a mouB. VcciemoBaHue AUHAMUKM a30TCOAEPIKAIUX COeIUHEHUN B
mouBax ypOaHU3MPOBAHHBIX TEPPUTOPHUI IPOBOAUIU C UIOHS IO OK-
TAOPH C IEPUOAUYHOCTHIO OAUH pa3 B 10-14 mHeii.

B xome ucciaenoBaHus MPOBEIeH aHAJIMN3 COCTaBa a30THOTO (hOHIA
mouB r. IleTpo3aBoacKa, OTHOCAIIUXCS K PAa3HBIM KAaTEeTOPUSIM 3eM-
JIETIOJIb30OBAHUSA, W OIIPelesieHa POJIb Pa3JUUHBIX a30TCOMEPKAIIUX
BelriecTB (B TOM UMCJie aMUHOKMCJIOT) B Oajiance asoTa. B pesyibTa-
Te PaboThl IIOJIyUeHBbl HOBBIE NaHHBIE, XapaKTEePU3YIOIIUe IIPOIeCChI
TpaHc(oOpMaIliK COeIUHEHUWH asoTa B IIOUYBAX €CTECTBEHHBLIX U aH-
TPOIIOTEHHO HApYIIEHHBLIX dKocucteM Kapemmm. A Takke yriayose-
HBI IPEACTABJIEHUA 0 XUMHNYECKOM cocTaBe (hpaKIIuil a30THOTO (hoH-
Ia II0YB, BBIAEJNSEMBIX OOIIENPUHSATHIMH METONAaMH, 3a CUEeT Kadue-
CTBEHHOT'O Y KOJIMUECTBEHHOTO OIpeaejieHus CBOOONHBIX UM CBSA3AH-
HBIX aMUHOKUCJIO0T. OmpejesieHbl 3amachl JOCTYIHBIX AJIs PacTeHUH
coeMHEeHNI a30Ta B ITOUBaX YypOAHU3UPOBAHHBIX TePPUTOPUii. BhIAB-
JeHa CTeIleHb aHTPOIIOTEHHOTO BO3JAENCTBUA HA a30THBIN (POHI IIOUB
IleTposaBoackoro ropoackoro okpyra. Ilomydyernssie pe3yibTaTbl MO-
ryT OBITh MCIIOJIL30BAHBI IIPU 3aKJaJKe OCHOB IIOUBEHHOTO MOHUTO-
PUHTa U OmpeJe/ieHNsI YPOBHS IJIOJOPOAUS IIOUB.

BajoBoe comep:kaHme asoTa B IOUYBAX TI'OPOJCKHUX JIECOB C eCTe-
CTBEHHBIM MpPOG(GUJIEeM IIOJ MeJIKOJMCTBEHHBIMU JecaMi BapbHpPOBAa-
Jgo ot 0.01 mo 0.73%, B mousBe cocHOBEIX JecoB — or 0.03 mo 0.84,
eapHUKOB — oT 0.01 mo 1.29%. OTMeueHO He3HAUUTEJILHOE CHIUKE-
HIe COIepP KaHMs BaJOBOI'0 a30Ta B BEPXHEN YacTu IPOMUIS ITOUB I'0-
POJCKUX JIECOB IO CPABHEHMIO C KOHTPOJEM, UTO, BO3MOIKHO, CBs3a-
HO C TIOBBIIIEHHOW PEKPealMOHHOW HArpy3KOil, COIIPOBOKIAIOIIEN-
cs AaKTHUBHBIM BBITAITHIBAHWEM, KOTOPOE MMPUBOAUT K YIJIOTHEHUIO U1
COKpAIIeHUI0 MOIITHOCTY JIeCHON HOACTUJIKHU M BBIPYOKOM IepeBheB,
YTO CYIIECTBEHHO COKpAINaeT KOJMYECTBO OIlafa M OTIIajza Ha Ma3yda-
eMoii Tepputopun. IIpu sToM 0OTMeUeHO IIOBLIIIIEHHOE, IO CPABHEHUIO
C IPUPOJHBIMU JIeCAMU, COAEPsKaHUe 00IIero OpraHudyecKoro yrje-
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pola KakK B mpo@uJe IIOUYB rOPOACKUX JIECOB, TAK U B IIOYBAX 3eMeJb
obmrero mosabzoBaHuA. ComeprkaHue MUHEPAJIbHBIX ()OPM as3oTa B IIO-
YBaX TOPOJCKUX JIECOB OTHOCUTEJIHHO HEBEJIUWKO: HHUTPATHOTO as3oTa
ot 0.09 (min) mo 18.8 (max) mr ma 100 r; ammonuiizoro ot 0.1 (min)
mo 12.2 (max) mr #a 100 r. MakcumaibHOE cofepKaHre aMMOHUMHO-
ro asoTa HaOJIOJAJOCH B Hauajie BeTeTAIlMOHHOIO Iepuoja, HUTPAaT-
HOro — B cepenunHe m KoHIe. OTMeUeHO yBeJnUeHNe HOJIU COJep Ka-
HUSA HUTPATHOTO a30Ta B a30THOM (hoHIe ropoickux mous. Comep:ka-
HIe a30Ta CBOOOJHBIX aMUHOKKCJIOT HE3HAUUTEIHHOE.

B mesoMm, coctaB azoTHOTO (DOHIA TOYB OTPAKAET Pa3JIMUe KO-
JOTUYECKUX YCJOBUU (POPMUPOBAHUA IOUYB M B 3HAUUTEJILHOU CTeIe-
HU olpenesideT UX ILJOLOpoaue.

Pabora BpImONIHEHA B paMKax rocyzapcrBeHHoro 3azanma WJI KapHIT
PAH Ne TP 01201353230.

HA3EMHbIE PAOWOMETPUYECKUE METObI
B MCCNEOQOBAHMU NO4B

T.B. NoHomapeBa, E.U. NoHomapeB
WuctutyT neca um. B.H. Cykauesa CO PAH, r. KpacHosipck

Hasemuasa pagmomeTpuuecKas CheMKa MO3BOJAET U3YUUTH OCO-
O0eHHOCTU (DOPMUPOBAHUA U PACIpENeJeHUs TEeMIIEPATYPHBIX IOJel
B IMouYBeHHOM Irpoduiie. TemaoBble CHUMKM coAep:KaT mH(pOPMAaIIuio,
KOTOPYIO MPAKTUUYECKU HEBO3MOIKHO MOJYUYUTH KAKUM-JIM00 WHBIM
cmocoboM, HAIIPUMeEpP, C IOMOIIbI0O CHUMKOB B BUAMMOM U OJMIKHEM
UHpPaKpacHOM AualasoHe.

EcTecTBeHHBIE JleCHBIE W CTAPOIIaXOTHbIE MOYBLI OBLIN KCCJIEIO-
BaHBI Pa3pabOTaHHBIM aBTOPAMM METOAOM DPaJUOMETPUUECKOHN CheM-
Ku Ha Tepputopum cranuoHapa HMucruryra jgeca CO PAH «Iloro-
peabcKuii 60p», KOTOPBIT BXOAUT B KpacHOAPCKYIO OCTPOBHYIO JIECO-
CTeIlb, PAaCIIOJIOKEeHHYI0, IJIaBHBIM 00pasom, II0 JieBoOepe:kbio EHM-
ced.

PacrurenbHbiii TOKpoB «Iloropembckoro 0Oopa» TpencTaBIeH
MIPEeUMYIIECTBEHHO COCHAKAMMU OPYCHUYHO-PA3HOTPABHBIMU U Pa3HO-
TPaBHLIMH HAa JIEPHOBO-TIOJ30JUCTHIX TEMHO-CEPBIX M CEPhIX ITOYBAX.
B macrosmiee Bpems pacTuteabHOCTH «Iloropenbckoro 6Gopa» mMme-
€T MHTPA3OHAJIbHBIE XaPAKTEPUCTUKU (DIIOPUCTUIECKOTO COCTaBa, UTO
CcOIMIKAaeT ero Kak C JeCOCTeIIbIo, TaK C IIOATAiroi u rairoi. Mame-
HEeHUS TPaBAHOTO XU MOXOBOTO MOKPOBA CBSI3AaHBI C JUHAMHUKOM, IIPO-
UCXONAINEeH B APEBOCTOE, U 9TO OyAeT OoTpaKaThbCs Ha IIpoIleccax
mouyBooOpaszoBaHus. B mepudepuyueckoii yactTu 06opa pPacCIOJIOKEHBI
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aHTPOIIOTeHHO-IIPe00Pa3oBaHHbIe MMOUBLI: IAXOTHbBIE UJIU CTAPOIAXO0T-
HBbIe, He oOpabaThiBaeMble HA NPOTAMKEHUU PA3JIUYHOTO CPOKA.

s unsyueHUss (PUBMUECKUX CBOMCTB M OIEHKHU paCIIpeaesieHus
TeMIIeEpaTyphbl B MOUYBEHHOM IIPOo(IIe HA SKCIEPUMEHTAIbHBIX yUacCT-
Kax B PA3JIMYHBIX THUIAX Jeca ObLIM 3aJI0KeHbI TOUBEHHbBIE PAa3Pe3hl,
BBITIOJTHEHO MOP(OJIOrMYeCKoe OMMCAHNE U IPOBEIEeHBI CheMKU (hOop-
MUPYIOIIErocs B HUX TEILJIOBOTO I0JisA. KOHTAKTHBIM METOZOM IIPOBe-
IeHbl U3MEPEeHUs TeMIIePaTypPhl IIOUBBI 3JIEKTPOHHBIMU TepPMOMeETpa-
MU, OeCKOHTAKTHBIE M3MEPeHUs TeMIIepaTyphl BBITIOJHEHBI C IIOMO-
mipio TemnoBusopa FLIR Systems Infra Cam: mupokwuii crieKTpasb-
HBIT nmanas3oH (oT 7.5 mo 13 MKM), AuamnasoH M3MepseMOoi TeMIlepa-
rypsl (—10...+350 °C), uyscrBuTeabrocTs (0.1 °C).

KosnmuecTBo mosiyuaeMbIX 3HAUEHUN PaJNOMETPUUYECKON TeMIIe-
paTyphl AJsA Ka'KAOTO IOYBEHHOTO MPOMUJIS BaphbUPyeT B 3aBUCUMO-
CTHU OT PACCTOAHUA, C KOTOPOTO ObLjIa MIPOU3BeeHA CHEMKA, U OT ILJIO-
maam 3axBaTa npoduis. B cpemHeM pagmoMeTpuuecKoe m3o0paske-
Hue nmeeT paszmep 100x50 mukcemeir (5 ThIc. 3HAUEHUI TeMIlepaTy-
peI mouBkl). I'padruecKkue n3o0paskeHNA pacupese/ieHnsa TeMIIepaTyp
B IIOYBEHHOM IIPO(uje IMOCTPOEHEI II0 CPeIHUM 3HAUEHUAM B CTPOKE,
T.e. C YUEeTOM I'OPU30HTAJHLHON BaprabeJbHOCTH TeMIIEPaTyPHI.

IaHHbIe, MpeAcTaBIeHHbIE B BUE ITPOCTPAHCTBEHHBIX AUarpamMM,
HasBaHbl HAMU <«PaAMOMETPUUYECKUMM IOPTPETaMu» KOHKPETHOI'O
nmouBeHHOTO npodumia. Takwe HOPTPETHI ABIAIOTCA OTOOpPANKEHMEM
TEKYIIIer0 COCTOSHUS IMOUYBEHHOro mpoduis. Takske BBIIOJIHSIACD
mpoIteaypa KJaacCU(PUKAIIUU PaJuOMeTPUUECKUX M300pasKeHuil ¢ uc-
moab3oBanueM pasaumuHoro mara (AT) B xauecTBe oOyduaroieil BbI-
O0opKu (CHUTrHATYpHI). ¥YCTAHOBJIEHO, YTO KJacCUGUKAIUA paguoMe-
TpuuecKux maobpaskenuii ¢ saganubiM mmarom AT (°C) mosBossieT BbI-
SIBUTHh CTPOEHUE IMOYBEHHOTO Mpoduisd. B 3aBUCMMOCTU OT CTemeHU
JeTanns3aluy u3o0paskeHusa, T.e. BuiOpamHoil Beamuuubl AT ‘C, Ha
pPaguoMeTPUUECKOM IIOPTPeTe MOYKHO BBIJEJIUTH OCHOBHBIE IIOUBEH-
HBbIe TOPU30HTHI JINOO IPU HEOOXOAMMOCTH IIOUYBEHHBIE ITOATOPU30H-
ThI. XOPOIIO PA3JIUUYUMBI 30HBI IEePEeXOM0B M3 OJHOT'O T'OPH30HTa B
apyroii. Ha mzobpareHusax (QUKCUPYIOTCI KOHPUTYpPAIMU TOPU3OH-
TOB, KPYITHbIE BKJIIOUEHUS.

ITo xapakTepy pacipeesieHus: PagMOMeTPUUYECKON TeMIIePaTyPhI
B IIOYBEHHBIX NPOPUIAX Cepble U MePHOBO-IOA30JUCTHIE OYBBLI OT-
JIMYaloTCAa HesHauuTeJabHO. Ha TeMIepaTypHBIX KPUBBIX HAOJIIOLAIOT-
¢ TOUKM meperuba, KOTOpPble COOTBETCTBYIOT HUKHEHN I'paHUIle TyMYy-
COBOT'0 TOPUB0HTA. Pacmpemesienre TeMIepaTyphbl MOKeT ObITh OIuca-
HO JUHENHBIMU QYHKIIUAMU, OTAEJIHHO IJII BEPXHUX I'YMYCOBBIX I'O-
PHU30HTOB M HUMKHUX MHUHEPAJbHBIX C JOCTOBEPHOCTHIO AlIIPOKCHMA-
nuu R2 = 0.94-0.95. [Ina HapyIIeHHBIX I0YB (IaXOTHHIX U CTapoIla-
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XOTHBIX) XapaKTepPHO paclipejesieHne, KOTOPOe OIMChIBaeTCsA JoTra-
pudMUUYecKoil (QYHKIMEH C JOCTOBEPHOCTHIO ammpokcumanum R2 =
0.98-0.99. Takoit BapmaHT pacupeejieHus TeMIepaTypPhl 00bACHAET-
cA M3MEHEHUEM TeIIO(U3NUECKUX CBOMCTB IIOYB B PE3YJIbTATE T'OMO-
TeHUBAIMNU IIOYBEHHOT'0 NPOo(GuUiIA, YIVIOTHEHUA U HAPYIIEHUA ecTe-
CTBEHHOII CTPYKTYPHhI.

s ecTecTBEHHO!I CepOM IIOUYBBHI XapPAaKTEPHO IIEPUOAUUYECKOe
CKauKo00pasHoe U3MeHEeHVe IpafiueHTa TeEMIEPATYPhl, YTO CBA3AHO C
0COOEHHOCTHIO CTPOEHUA MPOMGUIA JECHOH MOUBBI, UMEIOIIETO HEPOB-
HBIe TPAHUIIHI TOPUBOHTOB, IIIUPOKYI0 30HY IEpPexofa M3 OJHOTO TO-
PHU30HTA B APYTOl, BEIPAKEHHYIO CTPYKTYDPY, BHICOKYIO IIOPUCTOCTD B
T'YMYCOBOM TOpH30HTE. B cTapomaxoTHBIX ITOYBAaX IPAHUIILI TOPU30H-
TOB OTHOCUTEJHFHO POBHBIE, U 30HA II€PeX0/a MeKIy F'OPU30HTaMU T'0-
paszno y:xe. Peskoe usMeHeHUe I'paJjUeHTa B 3THUX II0YBAX XapaKTep-
HO TOJIBKO [AJI BepXHel HATHMCAaHTUMeTpPOBOIl Toju. Paguomerpu-
YeCcKUe MOPTPETHI, BHIMOJHEHHBIE AJIs PA3HBIX IIOYB WU I OXHOMU
IIOYBHI B PA3HBIE CPOKM, ITO3BOJIAIOT AHAJINSUPOBATH KAUYECTBEHHBIE 1
KOJINUEeCTBEHHBbIE N3MEHEeHUs (PU3NUEeCKUX CBOICTB.

Pa6ora BeimosiHeHa npu moggep:kke PODPU (rpant Ne 14-04-00858).

MOBbIWEHME NIIOAOPOANUA
TEMHO-KALUTAHOBbIX COJIOHLIOBbIX NOYB
B CEBEPHOM KA3AXCTAHE

A.H. PaxumxaHos', C.B. 3anecoB?
" PecnybnukaHckoe rocynapctBeHHoe npeanpusatue «Kacbin Anmak», r. ActaHa
2 YpanbCkuii rocyapCTBEHHIN NeCOTEXHUYECKNA YHUBEPCUTET, . EkaTepnHBypr

WccnenoBanus MPOBOAUINCH HA TEPPUTOPUU JI€CHOT'O MUTOMHU-
Ka «Ax Kaiieia» PI'TI «¥aceun Afimak». O0BeKTOM HCCIeLOBAHUI
SIBJIAJINCDH CAUTHBLIE TEMHO-KAIIITAHOBBIE COJIOI[OBLIE ITOUBHI.

BrIi6op HampaBiieHUs MCCIeT0BAHUMN 00YCJIOBJIEH BBICOKON moJei
3aCOJIEHHBIX II0YB, A TaK’Ke KpaliHe HU3KHUM COJepP:KaHnueM B HUX Op-
raHMUYEeCKOr0 BeIlleCTBa, UTO OIPDAHNMUYMBAET BO3MOKHOCTH BBIPAIIH-
BaHUS CTAHAAPTHOTO IocagouyHoro marepuana. Ocobo ciemyer oTme-
THUTh, YTO OobeclieueHre JeCOIPUTOJHOCTH IIOUYB HE MOKET OBITH 0be-
CIIeUeHO aTPOTeXHUYECKUMHU IIpueMaMu 00paboTKU 1 BHECEHUEeM Tpa-
IUITMOHHBIX MUHEPAJbHBLIX U OpPraHUYecKuX ymobpenwuit [1, 2].

B mporecce wmcciemoBaHuil MPEeANPUHSATA IIONBITKA H3YUYEHUS
BOBMOJKHOCTY IOBBIMIEHUS ILJIOAOPOAUS U JIECOIPUTOIHOCTU IIOUB Me-
JIMOPATUBHBIMU IIPUEMaMU.
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Pa6ora mpoBoguack B ABa stama. Ha mmepBoM IpeAIlpUHSTA II0-
MBITKA (PU3UUECKOTO MOJIEeJIUPOBAHUA B JIAOOPATOPHBIX YCJIOBUAX
MIPOIECCOB MEJIMOPAIlNU 3aCOJIeHHBIX IIOYB BHECEHWEM 30JIbI, CephI,
ouorymyca, pocdorumca B pa3jnUHBIX COUYETAHUAX U T0O3aX.

ITenns MoOAEIbHBIX ONBITOB — JIMKBUJAIUS CJINUTOTeHE3a U obpa-
30BaHUA HO‘IBGHHOfI KOPKH. OHI)ITBI IIPOBOOUJIVICH B Te€UeHHe IIIeCTH
MECHIIeB, IPU 9TOM SKCIEePUMEHTAJbHO MOAOUPAINCH ONTUMAJIbHBIE
03Bl MEJIMOPAHTOB HA ITOUYBEHHBIX MOJEJSAX IO JUKBUIAIIUU KOPKO-
obpasoBaHuA (CM. PUCYHOK).

JIqu_me pe3yabTaThl IIOJYUYEHBI B BAPHMAaHTaX OIIbITa C BHECEHU-
eM ¢ocdorumca B mo3e 20 T/ra ¢ 3omout B no3e 10 t/ra. Kpome ToO-
I'0, HEIlJIOXHe Pe3yJbTaThbl JOCTUTHYTHI IIPDX COBMECTHOM BHECEHHU B
KauecTBe MeJMOPaHTOB 30JibI B 103e 10 T/ra, cepbl u 6uorymyca — Io
8 T/ra.

BTOpLIM 3TaIlIloM pa60'1‘ ABJIAJIOCH IIPOBEOEHNE II0JIEBBIX OIIBITOB.
ITocnenHue MPOBOAUINCHL Ha ABYX OIBITHBIX ydyacTkax. Ha mepBom
y4acTKe B TPEXKPATHOW MOBTOPHOCTY BHOCUJIVICH MEJIVOPAHTHI B JO-
3ax: ocdorurmc 30 + 3osa 15 T/ra; dpochorunc 60 + soxa 30 T/ra; Ha
BTOPOM — KOMOMHMPOBAHHBIE MEJHNOPAHTHI B PA3JIUYHBIX 103aX U CO-
yeraHuAx. OMHAKO B CBA3U C HEJOCTATOUHOM MHPOAOJKUTEIHHOCTHIO
9KCIIEpMMEHTa BBIBOABLI O Hanﬁonee 3(p(1)eKTPIBHLIX COUYeTaHuAX BHO-
CHUMBIX MEJMOPAHTOB IIPU IIOJIEBBIX OIIBITAX HYMHO CUMTATh IIPEK-
JAE€BPEMEHHBIMU.

-l‘m-‘ixr;'::"-‘ﬂil‘-

O PEKTMBHOCTL BHECEHUS MENMOPAHTOB: @ — KOHTPOJb; 6 — dpocdormnc (20 T/
ra); B —3ona (10 1/ra) u poccpormnc (20 1/ra).
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BrIiBOaBI

1. JlukBumamus KOPKOOOPA30BaHUA U TPEIMHOBATOCTU TE€MHO-
KaIlITaHOBBIX COJIOHIIOBBIX ITOUB MOJKHO HOOMTHCS BHECEHUEM KOMOMU-
HUPOBAHHBIX MEJHNOPAHTOB.

2. Ilo pesyabTaTaM MOJENbHBLIX ONBITOB JIYUIINA d(PPEKT JOCTH-
raeTcsa ONpu COBMeECTHOM BHeceHuu (ochorumnca B mose 20 T/ra u 30-
Jabl B nose 10 T/ra.

3. Hemnoxue pesyabTaThbl AOCTUTAIOTCS IIPU BHECEHUUW B Kaue-
cTBe MeanopaHToB cMecu u3 10 T/ra 30Jb1, IO 8 T/Ta cephl U OUOTY-
myca.

4. BueceHnue o OTIeJIbHOCTH CePHI W 30JIbI B 03aX 4 u 8 T/Tra He
naeT MOJIOXKUTEJIbHOTO ad)(deKTa.

5. BakHoe 3HaUeHUe MeJNOPAIlN TeMHO-KaIlITAHOBBIX COJIOHITO-
BBIX IIOUB JJIS JIECOBBIPAIIIMBAHUS BBIZBIBAET HEOOXOAMMOCTE IIPOIOJI-
SKeHUsA MCCJIENOBAaHUI C IPOBEJEeHNEM IIOJIEBBIX OIIBITOB.
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TPAHC®OPMALIUA NIOAOPOAUA MOYB
noa NeECHbIMWU HACAXOEHUAMU
HA PA3NIUYHbIX ANEMEHTAX PEJIbE®A

0O.A. CopokuHa
KpacHosipckum rocynapCTBeHHbIV arpapHbin YyHUBepceuTeT, . KpacHosipck

ITonesamiuTHas jgecucrocth B IO:kHOI Cubupu B ABa-TpHU pasa
HUXKe HOPMBI, a JIeCHble HAaCaKJAeHUsS YacTO HAXOAATCSA B HEYI0B-
JIETBOPUTEJIBHOM COCTOSAHHN. VICKYCCTBEHHBIE JIeCHBIE HACAMKICHUS
3[leCh HAIIPaBJIEHBLI Ha (DOPMUPOBAHNE KAPKACHON OCHOBBI arpoJIaHI-
madTa U ABISATCS OSHHUMU W3 OCHOBHBIX CPEIOCTAOUIN3UPYIOIIIX
KOMIIOHEeHTOB. MIX BO3melicTBIe, KAaK IIPABUJIO, ABJIIETCA IIOYBOYIYY-
IIIAFOIIIIIM.

HckyccTBeHHBIE JIeCHBIE HacCaKAeHUs, MPOU3BeJeHHBIE Ha 3pO-
3MOHHO-OMACHBIX 3eMJISIX B IPUOPE:KHON 30He JieueOHOro o3. Illupa
Pecny6iuxku Xakacus, B Hacrosdlnee Bpemsa gocturiau 30-35-meTHe-
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ro BO3pacTa, IPUBE/S 3a JOBOJIbHO KOPOTKUH CPOK IPOU3PACTAHUA K
CYKIIeCCUAM HAIIOUBEHHOTO MOKPOBa, MUKPOOMOTHI, U3MEHEHUIO pe-
JKUMa (QYHKIIMOHMpoBaHUA mouB. OgHA M3 3ama4 KOMILIEKCHBIX HC-
CJIeIOBAaHUMA B 9TON 30HE BKJIOUAET, HAPAAY C OIEHKON COCTOAHUA
PasIuUYHBLIX BUAOB IPEBOCTOEB, M3yUeHUE TPaHCHOPMAIIUU CBOICTB
IOYB U OIEHKY UX 9KOJIOTUUYECKOl YCTOMUYMBOCTU.

Hartrm pa6oTh! IPOBOAMINCEH B KaTeHAaX II0] NCKYCCTBEHHBIMY Ha-
CaAKIEeHUAMU JUCTBEHHUIbI cubupckoii (Larix sibirica), Bs3a mpu-
semuctoro (Ulmus humilis), u IeJWHBI, PACIOJOMKEHHBIX HA CKJO-
He I0T0-BOCTOUHON SKCIIO3UINK KPyTu3HO 1.5-2.0°, mpuMBIKamoIemM
K o3epy. B xaxmoii kaTeHe BbIOpAIN TPU TOUKM, PACIIOJOKEHHBIE Ha
PasHBIX 9JIeMEHTaX peibeda, COMPAKEHHBIX 110 reoMOP(OIOrNUECKO-
My IPO(MUI0: BepIInHA, cepelrHa U IMOJHOKUE CKJIOHA.

ITouBbl OO'BEKTOB HCCJIENOBAHUS — arpo3eMbl aKKyMYJIATUBHO-
KapOoHaTHBIE TEMHBIE, ITPENMYIIIeCTBEHHO (DOPMUPYIOIIUEcT U3 Uep-
HO3€MOB C YKOPOUEHHBIM TI'yMyCOBBIM ropus3oHToM. OO6Illee cTpoeHUe
ux npoduiasa ciaenyiomee: AUpa (PA)-BCAdc—Cca. Maxkpomopdo-
JIOTUYECKOe OMMCAHWEe II0YB CBUAETEJIbCTBYET, UTO BO BCEX TOUKAX
KaTeHbl Ha IeJuHe (QOPMUPYETCS OTUYETJIUBO BBIPAKEHHBINA IepHO-
BBIIl TOPU30HT MOIIHOCTBHIO M0 5 ¢cM. B cepenmHe CKJIOHA yCTaHOBJE-
Ha camas 6OJIBIITasg MOITHOCTHb TYMYCOBO-aKKYMYJIATHBHOIO TOPU30H-
ta (o 20 cM) mpm TaKoO# JKe MOIIHOCTH AepHUHBI. MaKcuMaibHAA
MOIITHOCTh TOACTUJKU, AU(dEpeHIInpOBaHHOM Ha OBa ITOATOPU30H-
Ta IO CTENeHU Pa3JIOXKeHUs, 3apKCUpPOBaHAa B CPEIHEHN YacTU CKJIO-
Ha KaTeHbI IoJ JucTBenuuien (4 cm). Huxkuuii cjaoil mMOACTUIKA HaA
KOHTaKTe C MUHEPAJbHOHM YacCThIO IIOUBBI I'YCTO IPOHU3AH I'PUOHBIM
mutieareM. OTUeTIMBO BUAHA MUKOPU3AIUSI KOPHEBBIX OKOHUYAHUN
JIUCTBEeHHUILI. B BepxHell u cpefHell TouKax KaTeHbI 0 BA30OM (hop-
MuUpyercs cyiaboBbIpakeHHas (pparMeHTapHAas IMMOACTHUJIAKA. B To ke
BpPEMsi, MOIIHOCTHL aKKYMYJISTUBHOT'O I'OPU30HTA B PABJIUYHBIX TOU-
Kax KaTeHBI II0J BA30M cocTaBJjsdeT oT 23 40 34 ¢cM COOTBETCTBEHHO.

B mesom, mpodusis MOUYBLI B BepxXHeil W cpemHell TOYKax Kare-
HBI Ha IeJuHe Xopolmo rymycupoBaH (1o 10% rymyca), a Tak:ke xa-
paxkTepusyeTca MaKCHUMAaJbHBIM COAEp:KaHUEeM BaJIOBOTO as30Ta, UTO
CBUIETEJIHLCTBYET O PA3BUTHUU IIPOIECCOB OMOTEHHONW AKKYMYJIAIUN.
B karene 1moj HacCaKIEHUAMHU JUCTBEHHUIILI HAMOOJbIllEe KOJIMUYE-
ctBO rymyca (mo 5.6%), BasoBoro asora, ¢gochopa u Kajaums Ccomep-
JKUTCS B mpoduiie MOUYBBI CepelUuHbl CKJIOHA, KOTOPas BBIIOJHSET
3mech QYHKIINIO aKKYMYJISIIIN OopraHndyecKkoro BeriectBa. Comepaxa-
HUe TyMyca U BaJIOBBIX (hOPM 9JIEMEHTOB MUTAHUA IIOJ HaCaKIeHU-
MU Bs3a 00JIbITIe, UeM IIOJ JIUCTBeHHUIel. 31ech BCe TPU TOUKHU Ka-
TE€HBI BBIIOJHAIT (PYHKIINIO OMOTeHHOH akkymyJaanuu. OgHaKo o
CPaBHEHUIO C I[eJIUHOM IIPOIleCC I'YMYCOHAKOILJICHUS IO/ BA30M CYIIle-
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cTBeHHO cjabee. B mouBe mesuHBI HaOJIIOZaeTCs MTOBOJBHO IITHPOKOE
oruomrenue yriepoga K asory (C:N), cBumeresncTByIoOIee o caaboit
MUHepaJIu3aIluy ryMyca U PasBUTUN JePHOBOTO mpoilecca. BoJee ys-
kKoe cootHoirenue C:N malbiiomaeTcAa B IOUYBe Ha BEPINWHE U CEPeau-
He cKJOHAa mon auctBeHHuIei. Comepsxkanme oomenubix Ca u Mg co-
craBaser 12-24 mmoab/100 r mouBbl. PeaKIiusa MOYBEHHOU Cpeabl IO
BCEMY CKJIOHY Ha BceX 00beKTaX cpemHemiesouHas. MakcuMmaibHas
AKKYMYJANIUSA MAHEPAJIbHBIX (DOPM BJIEMEHTOB MUTAHUA (AaMMOHUII-
HOTO W HHUTPATHOTO a30Ta, MOABUIKHOTO (ocdopa M OOMEHHOTO Ka-
Jus) XapaKTepHa OJdA MOYB BEePXHUX TOUeK BcexX KaTeH. Takas Omo-
TeHHAdA aKKyMYJIANUA He XapaKTepHa AJA IOJO00HBIX 3JI€MEHTOB pe-
Jabeda IOJ eCTEeCTBEHHBIMHU TpaBAHBIMU OuornenHozamMu IlIupuHCKOMI
cTenu, rae PYHKIUI aKKYMYJISIUUA BBIIOJHSIOT MOHUYKEHHbIE dJIe-
MEHTHI peJibeda.

AHanus BOIHON BBITSKKU ITOKa3bIBAET, UTO IOYBHI IO JIECHBI-
MU HacaKIeHUAMU U Ha IeJuHe He3acoJeHHble. IIpemMyIiecTBeH-
HO TIPUCYTCTBYIOT CyJb(aThl KaJbIuA WM MarHus. BoJiee paccosisdro-
1ee BO3[elicTBUE Ha IIOYBY OKAa3bIBAET B3 IIPU3EMUCTBIN, MO KO-
TOPBIM YCTAHOBJEHA caMasi HU3Kas KOHIIEHTPAIIUS JIETKOPaCTBOPU-
MBIX COJIEeH.

CymMMa arpoHOMUUYECKHU IeHHBIX arperatoB (AIl®) B mouBax Iie-
JIMHBI onTuMaiabHasA (75-76% ), 4TO CBA3aHO C XOPOIIIO PA3BUTHIM TPAa-
BSAHBIM mOKpoBoM. Ilox muctBenuuIei cogeps:xanme AII® (oT 57.2 mo
60.3% ) cBUIETENILCTBYET O XOPOIIEM CTPYKTYPHOM COCTOSHUU IIOUB
Ha PasJUYHBIX dJieMeHTaxXx peiabeda. B mouse mox BA30OM OTJIMUHAS
CTPYKTypa OTMeueHa B BepxHell Touke KaTeHbI, rae AII® cocrasis-
er 72% . Iro 06bsAcCHAETCA 00Jee PA3BUTHIM TPABAHUCTHIM ITOKDPOBOM
MOJ Paspe:KeHHBIMU HACAKIEHUSIMHU Bs3a IIPU3EMIUCTOTO B CpaBHe-
HUU C 3aryIeHHBIMU APEBOCTOSIMY JIUCTBEHHUIILI CUOUPCKOIA.

Taxum o6pa3oM, NCKYCCTBEHHBIE JieCHbIe HacaxkaeHus B [Ilupun-
CKOM cTenu OKAa3bIBAIOT IIOJIOJKUTEJbHOE BO3JEHCTBHME HA CBOICTBA
IIOYB 3a CUeT OMOTEHHOII aKKyMYJSAIMU I'yMyca, BaJOBBIX (opM aje-
MEHTOB NUTAHUA, KAJbIIUA W 00pa30BaHUA ITOACTUJIKN, OCBOOOIKIE-
HUA TPoGUJIA OT CoJiel, 0OCOOEHHO B cpefHel uacTu CKJOHa. Makcu-
MaJIbHYI0 O0y(epHYI0 POJIb UTPAIOT OMOIEHO3bI HA dJIeMEHTaX peJibe-
da, pacIoJIOKEeHHBIX B CEePEeIMHHBIX UYACTSIX CKJIOHOB, IIPUMBIKAIO-
X K 03epy.



VI Beepoccuiickas Hay4YHast KOHEepeHLWs Mo NECHOMY MOYBOBEAEHUIO C MeXAyHapOAHbIM y4acTuem
276 «®PyHAaMeHTanbHble U NPUKNaAHble BONPOCHI IECHOrO NOYBOBEAEHUS»

TPAHC®OPMALIUA NECHbIX NOYB
B PE3YNLTATE BO3[EACTBUA
SKCTPEMATNbHbIX MPUPOAHbLIX ABNEHWUNA

P.P. CynenmanoB’, 3.10. Kotnyransmosa?
"MHcTuTyT Bronorum Ygumckoro HL, PAH, r. Ydpa
2 HaumoHanbHbI napk «balwkupusy, noc. Hyryww

Bunmosoe pasmoobOpasme pacTUTEJSbHOTO IIOKpPOoBa PecmyOaumku
BamkoprocTaH BO MHOIOM OIIPEJeJIseTCs MEeCTOHAXOMKJAeHHeM Ha
creike IO:KHOTO Ypasa ¢ paBHMHHON uYacThbio 3amagHo-CubupcKoit
HU3MEHHOCTH, IIpUJeralnmux K Hemy paBHuUH Ilpenypanbsa m y3KoOu
moJyiocsl 3aypasibCcKux cremeii. Takoe pacmosoxkeHWe pPeCcIyOJIUKM
00ycIaBIMBaeT YPE3BBIYANHYIO IIECTPOTY ee JAaHAMIA(TOB W IIHUPO-
KM KOHTPACT IIOYBEHHO-KJINMAaTHUUYECKUX YCJIOBUIi, 60raTCTBO IIPU-
POIHBIX PECYpCOB U pasHooOpasue pacTuTeabHOro mupa. CoBpeMeH-
Haa ¢uopa mpexacTasieHa (B % OT TePPUTOPUU PECIIyOJIUKM) JIECHOH
(38% ), myrosoii (11), Boguo# u 6os0THOM pactureabHOCTHIO (0.3% ).
B cocraBe JjiecoB mpeo0 iafaroT XBOWHBIE X TBEPAOJNCTBEHHBIE IIOPO-
nel. Jleca pasMmellieHbl HEPABHOMEPHO, JIECUCTOCTh TEPPUTOPUU KOJIe-
6serca ot 6-10% B roro-samagubix paiionax mo 60-90% — B BocTOu-
HBIX U CEBEPO-BOCTOUHBLIX. B CBOIO ouepenb, B BUAOBOE PasHOOOpasue
PacTUTEJbHOCTH BHOCUT CBOM BKJIQA UM TMOYBEHHBIN MOKPOB. IlosTo-
MYy POJIb TIOYB KaK ITPOCTPAHCTBEHHOTO M PECYypPCHOTo 6asmca 3KOCH-
CTeM BO3pacTaeT MMEHHO B KOHTEKCTE COXPAaHeHUS OMOJOTHMUYECKOTO
u JaaAnia)THOTO pasHooOpasus.

B 1o Ke BpeMs B rOpHOII JIECHOUM YaCTH PECIyOJNKHU CIydaeTcs
MIPOSABJIEHNE dKCTPEMAJIbHBIX IPUPOIHBIX ABJEHUH (II0Kapbl, ypara-
HBI), KOTOpPhIE, B CBOIO OUepelb, CTAHOBATCS OJHOI M3 cepbe3HenIux
HEePeIIeHHBIX 9KOJOTUUEeCKUX MmpobseM jecoB. IlouBa, KaKk HEOTHEM-
JeMasi COCTaBHAsl YaCTb JIECHBIX OMOTEOIeHO30B, TaK:Ke HCIILITHIBA-
eT Ha cebe PA3HOCTOPOHHEE OTPHUIlATEIbHOE BJIUSHNE dTUX SIBJIEHUM,
KOTOPBIM B CHCTEME JerpaJalliy IIOYBEHHOTO ITOKPOBA MPUHAIJIEKUAT
ocoboe MecTO, UTO OOYCJIOBJIEHO MX cIenu(puyecKUM BO3IeHCTBUEM
Ha OKPYJKAIOIIYIO CPenay.

Tak, HampuMep, IPU OIeHKEe BIUAHUSI PA3HOBO3PACTHBIX HU30-
BBIX IIOJKAapOB HaA CBOIMCTBA IIOUB, CDOPMUPOBAHHBIX HA KPYTHIX CKJIO-
HaxX IOJ COCHOBBIMU JIECAMHU — TEMHO-CEPBIX, CePbIX U JIUTOTE€HHBIX,
OBbLJIO BBISIBJIEHO, UTO Uepe3 ABa-TPU MeCsIla II0CJie BO3MefiCTBUSA Or-
HA B BEPXHUX T'OPUBOHTAX IIOYB IIPOUCXOIUT CHUMKEHUE IIJIOTHOCTHU
CJIOKEHUs, Bo3pacTanne HaUMeHbINeH, KanuJIJIAPHON 1 MOJHOM BJja-
TOeMKOCTH, IOIeJaunBaHNe IIOUYBEHHOTO PacTBOPA, YBeJINUYEHUE CO-
Iep:KaHusA 30JIbHBIX 3JIEMEHTOB, B TOM UHCJe KaJaus, KaJbIlUsd, Mar-
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HuA u Qocdopa, IMeJOUYHO-TUAPOJIN3yeMoro azora. CropaHue pacTu-
TEJILHOCTU W JIECHOM IIOJNCTHUJIKY IIPUBOAUT K YBEJIUUYEHUIO COAEPIKa-
HUS TyMyca, B ero COCTaBe MOBBIIIAETCA M0JIsI TYMHUHOBBIX KUCJIOT,
0COOEHHO CBSABAHHBIX C KaJIBI[MEM, BO3PACcTaeT ero 000TraleHHOCTH
a30TOM.

B mpoduie TeMmHO-cepoii IMPOTeHHON IIOYBbI, COPMUPOBAHHOI
B cpelHell yacTu KPYTOTOo CKJOHA, Ha riayouHe 30 cM oOHapyKeHBI
morpebeHHbIe TOPU30HTHI CO CJEJaMH CTaporo Iokapa, u4TO CBHUe-
TEJHLCTBYET O PA3BUTUMN WHTEHCUBHOI ITOCJEIOKAapHOI BOAHOI 9PO-
3UU.

B mecrax Bo3medcTBUA yparaHOB TaKiKe OTMeUYaeTCda M3MeHEHUe
CBOMCTB IIOYB — 3TO YMEHBIIIEHWE MOIIHOCTU T'yMYCOBO-aKKyMYJId-
TUBHOTO MOPM30HTA, MUHEPAIU3AIUSA PACTUTEJbHBIX OCTATKOB B yC-
JIOBUSIX KOHTHMHEHTAJBLHOTO KJHMaTa U OJIM3Koe 3ajieraHue KapoOo-
HATHBIX TIOPOJ, UTO CIIOCOOCTBYeT HeWTpaams3aluu KUCJIBIX IPOAYK-
TOB Pa3JIOYKEHNA, & TAKIKEe IMOBBINIEHNIO COEPIKAHNA U 3aKPEIJIeHUIO
rymMyca U IeJJOYHOTHIPOJIN3YEeMOTro a3oTa.

MPOCTPAHCTBEHHO-BPEMEHHAA OUHAMUKA
XUMUYECKOIo COCTABA OPTAHOIEHHOIO TOPU30OHTA MNOYBbI
CEBEPOTAEXHbIX JIECOB
B YCNOBUAX ATMOC®EPHOIO 3ArPA3HEHUA

T.A. CyxapeBa
MHcTuTyT npobnem npombiwnenHon akonorun Cesepa Konbckoro HL, PAH,
r. AnatuTbl

OcobenHocT (GOPMUPOBAHUSA PETUOHAILHOTO B3arpsA3HeHUsS B
MypmascKoO#i o0jsiacTu 00yCJIaBIMBAIOT CIEIHU(UKY OTBETHON peak-
MY JIeCHBIX 9KocucTteM. IIpeobiamanue B aTMOCHEPHBIX 9MUCCUAX
MPeATPUATUNA TOPHO-METAIYPTIUUECKOT0 KOMILJIeKCca COeTUHEeHUH ce-
PBI U TAMKEJNBIX METaJIJIOB MPUBOAUT K PA3HOILIAHOBBIM ITOCJIEACTBU-
AM B (PYHKIIMOHMPOBAHUU CEBEPOTAEKHBIX JIECOB, B TOM YMCJe, Ha-
0JII0AI0OTCA 3HAUNTEIbHbIE HAPYIIIEHUS B 9J€MEHTHOM COCTaBe Opra-
HOT@HHOI'0 TOPU30HTA ITOYBHI.

UccnemoBaumusa mposegeHsl B 1991-2007 rr. B €I0BBIX U COCHO-
BBIX JiecaX B 30He BO3IelCTBUS MeIHO-HUKeJgeBoro KombuHarta «Ce-
BEepPOHUKeIb» (I. MOHUETOpCK).

BrIsABI€HO MHOTOKPATHOE BO3pACTaHUe COIePKaHUsI HUKed, Me-
Iu, JKejiesa, Cepbl B IIOUYBAaX, OCOOEHHO B IIOYBAaX [APEBECHBIX Iap-
nenn. OZHOBpPEMEHHO OPraHOT€HHBIA T'OPUBOHT IIOUBBI OOegHSAeTCS
BaKHEUINIMMU MHUHEPAJbHBIMU dJIeMEeHTaMU — KajbIlieM, MarHueM,
MapratiieM, TUHKOM, KajaueM, (poc)opoM.
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Copmep:kaHue TsKeJIbIX MeTaysioB 3a mepuwony 1991-2007 rr. B
IIOYBe YBEJIWYUJIOCHh MU OCTAJOCH COIIOCTABUMBIM ¢ ypoBHeM 1991-
1993 rr. I TOTbKO B IOYBE €JIOBBIX PEIKOJIECUI COIep:KaHue HUKe-
JIA DOCTOBEPHO CHMIKAETCA B IIOUYBAX JMPEBECHBLIX mapIiesyi. B cocHo-
BBIX PEIKOJIECHAX OHO COIOCTABMMO C YPOBHEM HAKOILJIEHWA B Haua-
ae 1990-x rr., ofHOBPEMEHHO CYIIIeCTBEHHO BOo3pacTaja KOHIeHTpa-
mus Meau — B TPpU pasa (CM. PUCYHOK).

Ni
@ 1991-1993
@ 2005-2007
HO | ®
COCHOBbIE neca
Cu ® 1991-1993
@ 2005-2007
HO | o
€erioBble feca COCHOBbIE neca

@ 1991-1993
@ 2005-2007
A2 | if| | ®
enoBble neca COCHOBbIe Nneca

[OuHamuka copepxaHusa HUKEns, Megu U Kerne3a B OpraHOreHHOM TFOpPU30HTE
Mo4BbI €510BbIX N COCHOBbLIX J1leCoB (ﬂ,peBeCHaﬂ napuenna), MI/KT.

lNMpumeyaHusi. CTagun TEXHOTEHHON aurpeccumn necos: enosble neca ® — goH (260 km ot
kombuHata), 1, 2 — nedonuupytowme neca (30 n 28 km), P — peakonecbe (7 kKM); COCHOBblE
neca: ® — coH (270 km ot kombuHaTta), A1, 02 — nedponuupytowme neca (80 u 30 km), P — pea-
konecbe (10 km).
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CHM)KeHre KOJMYeCTBa BbIOPOCOB 3arpA3HAIOIINX BEIeCTB B Te-
YeHUe MOCJeNHUX ABYX MEeCATUIETUMN He BBIZBAJO CYIIECTBEHHBIX II0-
JIOXKUTEJbHBIX N3MEHEHU B 3JIEMEHTHOM COCTaBe OPraHOreHHOTO I'o-
PHU30HTa MOYBLI. B IIOUBe ellle OTMEUAIOTCS BBICOKHE KOHIIEHTPAI[UU
3arpsASHAMIINX BEINeCTB, IPEIATCTBYIOINX OINTUMHU3AIUN IIUTAa-
TEJIBLHOTO PEyKMMA JIECHBIX 0MOreOIleHO30B.

Pesyabrarsl M3yueHus MPOCTPAHCTBEHHO-BPEMEHHON AUHAMUKN
(1991-2007 rr.) KMCJIOTHOCTA ¥ MHHEPAJbHOTO COCTABA IIOUBBLI CBU-
IEeTeJILCTBYIOT O TOM, UTO HECMOTPSA Ha HEKOTOPbIE IIO3UTUBHBIE M3-
MeHeHUsA (CHUKeHNe KUCJIOTHOCTH, B OTAENbHBLIX CAyYasiX YMEHBIIIe-
HIUe KOHIIEHTPAIIUU TSKeJbIX METAJIJIOB B IIOYBE) NJOCTUTHYTOE K Ha-
CTOSAIIEMY BPEeMEHHU COKpAaIlleHre BHIOPOCOB 3aTrPASHSAIOIINX BEIECTB
elle HeZOCTATOUHO IJIs ITOSABJIEHUA YCTOMUYMBOM TEHIEHINU K YJIyU-
IIEHUIO0 COCTOAHUSA JIECHBIX 9KOCHUCTEM.

AOVNHAMUKA 3AMACOB OPFAHMYECKOIO YIMEPOOA
B PA3HbIX BITOKAX 3KOCUCTEM
B PE3YNbTATE NOCTArPOreHHOro JIECOBOCCTAHOBIEHUA

B.M. TenecHuHa, U.E. BaraHoB
MockoBckuit rocyaapcTeeHHbIn yHuBepeuteT M. M.B. JlomoHocosa, . Mocksa

BakHyo posib B JUHaAMHUKE yIJIepOLHOro 0ajanca u TpaHcdopMma-
MY TOYB B Pe3yJibTaTe IOCTarporeHesa UIrpalOT CMEHBI PACTUTEJb-
HOCTH.

ITenp paboThI — WM3YUYUTHh IIOCTATPOTEHHYIO NMHAMHKY 3aIlacoB
yraepoja B Pa3HBIX COCTABAAOINUX dKocucTeMbl. O6BbekTHI (Ko-
CTPOMCKasi 00J1aCTh) IIPEACTABIAIOT 000 ABa XpoHOPsaa. [lepBoiit —
3apacramolinuii ceHokoc. IlouBooOpasyrolyue MTOPOABI — CYTJIMHKH.
Teppuropusi JOJr0 KCIIOJH30BAJIACh KaK CEHOKOC IIOCje IIpelBapu-
TeJBbHOUM paclallku, KOTOPbIH IoCTeneHHo 3apactrai. Craguum sapac-
TaHuA: JYT, He KOCUBIIIUICS JBa T'OJa — «CEHOKOC»; JYT, KOCUBIIUH-
ca mo 1999 r. — «3apacratomuii cenorkoc» (B 2012 r. copmmupoBan
IPeBOCTOIi BBICOTOM m0 2.5 M); OepesoBruiit jgec 20-22 jer; 6epe3oBo-
enoBbill jec 95 ser. IlouBwl, cooTBeTcTBEHHO: 1 1 2 cragus — arpo-
IePHOBO-IIOA30JUCThIE PerpafupOBaHHbIe, NePHOBO-IOA30JIUCTAS IIO0-
cTarporeHHas, AePHOBO-IOA30JuCcTad. [Ipyroif y4acTok — 3apacTaro-
miasa namruA. [louBooOpasyioliue mMopoabl — MecKu ¢ hparMeHTapHbI-
mu guH3amMu rauH. CTagmm 3apacTaHusA: mairHg; 3anexsb ¢ 2005 r.
(ayr); samexb ¢ 2000 r. (B 2012 r. chopMupoBaH HECOMKHYTHIH Jpe-
BOCTOI1); OcMHOBO-6epe3oBbIii Jec 40 jeT; 6epesoBo-enoBbIii jgec 100
aet. IlouBbI: arpoepHOBO-IIOA30J, 2 U 3 CTaAUU — arpoePHOBO-IIO/I-
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30JIbI pPerpagupoBaHHBIE, IePHOBO-IIOA30JIMOCTATPOICHHBIH, IT030JI.
Ha mecuanbix mouBax uepes 13-14 jeT mocje mpexpaleHuns paciali-
KM IPEeBOCTOIl IIpeAcTaBJieH MBOII KO03bel, Ha CYTJIMHUCTBIX IIOUBAX
OBLIBIIIETO CEHOKOCA MPUMEPHO B TaKOM »Ke Bo3pacTe — OoJiee pasHO-
00pasHBIM II0 BIAOBOMY COCTABY APEBOCTOEM C IIpeobJagaHueM Oepe-
36l U eau. IIpu aTOoM O1oMAacca IPeBOCTOSA Ha OBIBINIEN MAIllHE IPEeBBI-
miaetT 60rmoMaccy APeBOCTOSA Ha OBIBIIIEM CEHOKOCE IIOUTU B HATH pas,
YTO TOBOPHUT O 6OJIbINIeH CKOpocTH pocTa. HaxgseMHas Macca TpaBsHO-
ro Spyca YMEHbBIITaeTCsa C HauaJoM BO30OHOBJIEHUSA APEBOCTOS B MATh
pas mpu 3apacTaHuWM MAITHU W B JBa-TPU pasa — IPU 3apacTaHUU Ce-
HOKOCa. YMeHbIIIeHNe IIOA3eMHOII 0MoMacChl MPOUCXOAUT HE CTOJIb
OTYETJINBO.

JlecoBoccTaHOBIIEHNE COIPOBOKAaeTcsa (hOPMUPOBAHIEM OPraHo-
mpoduid, TUIIUYHOTO JJIA JEeCHbIX IIOoYB. [0 Mepe yBeJIudyeHUsS BO3-
pacTa Jeca 30JIbHOCTh HOACTUIKHU yMeHbInaercs ot 9-10 mo 3.7-4.5%
mpu yBeamueHuu 3amaca momctuaku ¢ 0-4 mo 20 t/ra. Ilpu 3apacra-
HUU TAITHU YBEeJIUYWBAETCA COJePIKaHMue yrieposa B CTapoIaXOTHOM
roJirie (ocobenHo B Bepxueir Tperu) or 1.0 mo 3-4%; mpu sapacra-
HUU CEHOKOCa II0 MPUYUHE CJI0KHON MCTOPUU OCBOEHUS HU3MEHeHUe
colep:KaHus yrijepoga He 3HAUYMMO. 3allachbl OPraHUUYECKOTO yIJIepo-
Ia B BepxuHuX 30 CM BO3paCTaIOT IPU 3apacTaHUU IAIIHY IIOYTHU B JBa
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pasa, mocturas makcumyma B 40-merHem Jjecy (mo 50 t/ra). IIpu 3a-
pacTaHUU CEHOKOCA 3amlachl YIJIepoja HECKOJIbKO YMEHBIITAIOTCA IPHU
TMOABJIEHUU IPEBOCTOS, a4 3aTeM HaUMHAIOT yBeJaudumBaThea m0 45-50
T/Ta B 95-merHem Jecy. OOIuii 3amac yrJyiepojfa yBeJIWUUBAETCA IO
Mepe CYKIlecCcuu B 000UX XPOHOPAZaxXx. B TeueHme mocrarporenesa ms-
MEHSIeTCsI COOTHOIIEHNE 3allacoB yIjiepola B PasHbIX KOMIIOHEHTaX
9KocucTeM (CM. PHUCYHOK).

B rpaBambix sxocucremax 6osiee 50% o6Iimero 3amaca cocTaBJIsA-
€T yIJIepoJ MOYBHI B CTAPOIIaXOTHOM ToJie, oT 10 o 30% — yraepon
TOJ[3eMHOI GromMacchl TpaBocTosA. 110 Mepe pasBUTHS APEBOCTOS yBe-
JINYMBAETCS POJIb YIJIEPOA, MEIIOHMPOBAHHOIO B MHOIOJIETHUX 4Ya-
crax (6osee 50% 1ociie IMOJHOTO CMBIKAHUS IPEBOCTOS) U B MOACTUII-
Ke (mo 5-10%). B jecHBIX MOCTArPOreHHBIX 9KOCHUCTEMAX MOJS yIJje-
poJa MUHEPaJbHOII YacTu MouBhI cocTaBigeT 35% (mec 40 sner), me-
Hee 20 (sec 100 jet Ha mopnsosie), okoso 30% (mec 95 ser Ha mAepHO-
BO-TIOZI30JIMICTOM IIOUBE).

ECTECTBEHHOE NOCTArPOreEHHOE BOCCTAHOBJIEHUE
3ANEXHbIX NOYB TYHKUHCKOWN KOTNOBUHbI

A.A. YepkawuHa, B.A. Nlony6uos, A.B. Cunaes
WHctutyT reorpacpmm um. B.6. Covael CO PAH, r. MpkyTck

B pesysbTaTe arponpousBoACTBEHHOTO Kpusuca HaunHasg ¢ 1991 r.
Ha OTPOMHBIX IIPOCTPaHCTBaxX Poccuu MOJyYnIu PasBUTHE IIOCTArpo-
TeHHbI€ CYKIIeCCUM, COIIPOBOKIAIOIINECT N3MEeHEeHUAMU MOP(OJIOTH-
YeCKUX U (PUBUKO-XUMUYECKUX CBOMCTB OBIBIIIMX ITaXOTHBIX IIOYB.
Oco6eHHOCTHY UX IMOCTATPOTEHHOM TpaHC(HOPMAIIUY ITPU €CTECTBEHHOM
JIeCOBO300HOBJIEHNHN M3yUYeHbl HEJOCTATOUHO. B 5TOI CBA3U BLIABJIE-
HUe cTaauii U 3aKOHOMepHOCTell TpaHchopMalluy TaKUX IIOUYB SBJISA-
eTcs aKTyaJbHOU 3amadeii.

UccrnemoBanusa IPOBOAUINCH HA MpUMepe 3aeKHBIX ToUB TyH-
KMHCKOII KOTJOBWHBI, PACIIOJIO}KEHHOU Ha IOro-3amagHoM QJiaHre
Banikambckoii pugToBoii 30HLI. BoBieueHHe 3eMeJ b B XO3SIUCTBEH-
HOe HCIIOJIb30BaHIE B IpeesiaX HCCIeAyeMOll TepPUTOPUU IIPOTEKa-
JI0 aCUHXPOHHO ¥ Ha Pa3HBIX BPeMEHHBIX HMPOMEKYTKaX HOCUJIO He-
ONVHAKOBBIM xapaxkTep (BBITOHBI, IAITHU, 3aJie;Ku 1 Ip.). Kak ciern-
CTBHUE, UCCIAEAyeMble aHTPOIOTeHHO-ITPeo0pa3oBaHHbIe ITIOUBLI Pa3JIu-
YaoTCA MJIUTEIHLHOCTHIO IMTOCTATPOTEHHBIX M3MEHEeHUN M XapaKTepoM
arporeHHOM ¥ IIOCTATPOTEeHHOM TpaHc(hOpPMAIIUU IIPOMMI.

OcHOBY KapTorpauueckoil 4acTu MCCJIEJOBAHUSA COCTABUJIU pe-
TPOCIIEKTUBHBIE Tomorpaduueckue KapTbl mamanmsa 1896-1914 rr.,
COBpeMeHHBIe pasHOoMacIITa0Hble ToImorpa)uuecKkue MaTepuajbl U
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KocMuueckue cHuMKu Landsat (MSS, 5 TM u 7 ETM+). Bce umero-
1ecs: faHHBIe ObLIU IepeBeneHbl B ITU(POBOI BUI, TPaHCHOPMUPO-
BaHBI B €IMHYIO IIPOEKIINIO U cucTeMy KoopauHat. CoBMeIlieHre pas-
HOBPEMEHHBIX CJ0EB ITO3BOJIUJIO BBIAEJUTh OCHOBHBIE TTIEPUOIbI N3Me-
HEHUH B CTPYKType arpapHOro 3eMJIENOJb30BAaHUS TEPPUTOPUU KC-
ciaenoBanusa 3a mocyaenuaue 100-150 mer. Ha ocHOBe mOIyUYeHHBIX JaH-
HBIX O XO3SMCTBEHHOM WKCIIOJIb30BAHUM KOTJOBUHBLI BBISBJIEHO, UTO
OCHOBHBIE ILJIONIAAUA OCBOEHHBIX 3€MeJIb IPUXOAATCA Ha IPEeATOPHBIE
HAKJOHHBIE W aJIIIOBUANbHBIE PABHUHBI. IIpKM 9TOM, IO HAHHBIM IIO-
JIeBBIX MCCJIEJOBAHUUN W MIPOBEIEHHOT0 reonH(GOPMAIMOHHOTO aHAJN-
3a, oxoJio 70% 1Iomameil pacrmaxaHHBIX 3€MeJb IPEeArOPHBIX PaB-
HUH HaXOMSATCS HA MECTe€ OCBOEHHBLIX IIOACEYHO-OTHEBBIM CIIOCO00M
JIECHBIX MAaCCHUBOB, IIPOM3PAaCTaBIIUX paHee Ha IePHOBO-IOAOYpax
U JePHOBO-OYPO-IIOA30JUCTHIX IIOYBAaX (JaHHBIM TUN IIOYB BbIAEJIEH
BIIEPBBIE AJISA 3TON TEPPUTOPUU U COOTBETCTBYET PETrMOHAJIBHOMY THU-
My «CKPBITOMOA30JMCTHIX» TIOUB).

Wsyuenne ocoGEHHOCTEN ITOCTATPOTEHHOI TpaHchoOpMAIlUU IOUB
MIPOM3BOAMUJIOCH HA KJIOUEBOM ydYacTKe maolanbio 25 kM2, Ilia sro-
ro OBLIN KCCJIeNOBaHBLI IMOYBLI PA3HOBPEMEHHBIX 3ajerKel, Bo3pacTa
100-120, 60 u 25 jer, HaXOAAIIMECS HA PA3JIUUYHBIX CTAAUSIX €CTe-
CTBEHHOTO JIECOBOCCTAHOBJIEHUA. B KauecTBe (POHOBBIX HCIIOJIHL30Ba-
JUCh HeHapyIIeHHbIe AePHOBO-TOAOYPHI M AePHOBO-O0YPO-TIOA30JIH-
CThIe TTOYBHI.

ITouBbl IpPEeATOPHBIX HAKJIOHHBIX PABHUH MAaJOMOIIHBI, BCJIE-
CTBHE Yero IPU UX OCBOGHUU ITPOUCXOAUT IIPUIIaXNBAHNE HUMKeIerKa-
IIUX 9JII0BUAJIBHBIX U UIIIOBUAJIbHBIX TOPU30HTOB. Tak, 1epHOBO-0Y-
po-noxasosucthie mouBbl (AY-BEL-BT-C) npeobpasyooTcss B arpo3eMbl
TeKkcTypHO-Tu(ddepenniupopannbie (P-BT-C), Mumysa crammio arpo-
nepHoBOo-toazonucTeix mouB (P-BEL-BT-C). [epHoBo-mombypsl (AY-
BHF-C) nipu cebCKOX03sHCTBEHHOM OCBOEHUM IIEPEXOJAT B TUII ar-
posemoB anbperymycoBbix (P-BF-C). IIpunaxuBanue cpequHHBIX T'O-
PH30HTOB IIOYB aJb(EryMyCcoOBOTO U TEKCTYPHO- nupdepeHIInpoBaH-
HOT'O OT/EJIOB IIPUBOAUT K (hOpMUPOBaHUIO arpo3eMoB cBeTabixX (P-C).
ITocnenuue, corylacHO HAIIMM UCCJIELOBAHUAM, 3aHUMAIOT 0oJiee UeM
50% mIomagy OCBOCHHBIX 3€MeJIb.

ITocinencTBUst arporeHesa BHIPAYKAIOTCA B YXYIIIIEHUU CTPYKTYP-
HOTO COCTOSIHUSI, OO0Iei merymMuuKanuu, CHUKEHUU a30Ta, YBEJH-
YeHUUW I'yMUHOBBIX KHCJIOT B I'PYIIIIOBOM COCTaBe I'yMyca, IOAIIesa-
unBaHuu pH  , M3MeHeHUH IPaHYJIOMETPHYECKOIO COCTABA 3a CUET
TOMOTEeHU3aIN MUHEPAJIbHOM MacChl PasiNUYHBIX T€HETUUYECKUX IO-
PUBOHTOB.

C mpekpaillleHneM arporeHHOr0 BO3JIEeMCTBUSA IIPOUCXOIUT pPasy-
ILJIOTHEHWE W IIePeoCTPYKTYypPUBAHUE MOYBEHHOM MAaCChl OBIBIIINX IIa-
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XOTHBIX TOPU3OHTOB, COIIPOBOXKIAOIIIeecs (hopMUPOBAHUEM JePHOBO-
ro ropusoHTa B uX BepxHe# uactu. Ha cragum 50-60-meTHeir 3aie-
JKM T'PAHUIA CTAPOIAXOTHOrO TOPH30HTA MECTAMU YTPAUYUBAET POB-
HBIA XapaKTep, OTUETJIIUBO MPOABIAETCA TOPUSOHT C(HOPMUPOBAHHOMN
JIECHOII TOACTUJIKU, OJHAKO HUIKHSA YACTh arpOTOPU30HTA €Ie CO-
XpaHAeT OTUeTJHBLIE IIPU3HAKU arporeHesa. Ilo mepe mgaabHeiiIe-
o JIECOBOCCTAHOBJIEHUS OTMEYaeTCs BOCCTAHOBJIEHHE T'yMYCHOI'O CO-
CTOSAHUA BepxHell uacTu mpo@uiid OBIBIIUX HaXOTHBIX TOPU30HTOB.
Ha ypoBHe I'pyIImIoBOrO cOCTaBa IryMyca IOKasaTejn, XapaKTepuayIo-
I[7e ero KauyecTBO UM MPOIECChl TYMU(DPUKAIIUK B 3aJ€KHBIX IIOUYBAX,
0JIM3KU COOTBETCTBYIOIMM MOKA3aTeJIAM I'yMyCOBBIX TOPU3OHTOB Iie-
JUHHBIX 1MouB. IIpu GoJiee MINTEJIHLHOM €CTECTBEHHOM BOCCTaHOBJIE-
Huu (100-150 JserT) CTPYKTYPHOE COCTOAHUWE T'yMYCOBBIX T'OPHU3OHTOB
HCCJIeOBAaHHBIX IIOCTATPDOT€HHBIX IIOYB U COAep:KaHMe B HUX O0OIIe-
ro yrJjiepoja M a3oTa CTaHOBUTCS OJM3KO K €CTECTBEHHBIM aHaJIOraM.

IIpoBesenubie wuCCIeIOBAaHUS IMOKA3bIBAIOT, UTO B XOJE ecTe-
CTBEHHBIX IIOCTATrPOT€HHBLIX CYKIIECCHIl, MOJYUUBIINX HA TEPPUTO-
pUHU MCCIeNOBAaHUSA B JAHHBIN MOMEHT IIOBCEMECTHOE PAacCIIpPOCTpaHe-
HUe, IPOUCXOAUT BOCCTAHOBJIEHNE €CTECTBEHHOTO II0UYBEHHOTO IOKPO-
Ba teppuropuu. Ilo Hamum omenkam, uepes 120-150 jer oH gocTur-
HET COCTOSIHUS, OJM3KOT0 K €CTEeCTBEHHOMY.

PACMNPEOENIEHUE UCKYCCTBEHHbLIX PAOWOHYKNNOOB
B TEXHOFEHHO U3MEHEHHOW NOA30/IMCTON NMOYBE

U.U. llyktomoBa, H.I. PaukoBa
WHcTuTyT 6rnonormum Komu HLL YpO PAH, r. CbikTbiBKap

Paiion wmcciiemoBaHuil pacmoJioskeH Ha ceBepe Ilepmckoit obGJia-
ctu, rae B 1971 r. GbLI IpoOUM3BENEeH I'PYIIIIOBOI MOAPBIB TPEX AHEP-
HBIX 3apPsAJ0B MOITHOCTBIO IO 15 KT TPOTHIOBOTO SKBUBAJIEHTA KaK-
auiii [1]. PaboThl BHITOJNHAJNCH B paMKaX IPOTpaMMbI, HaIlleJeHOM
Ha 1mepeOdpOCKY BOJ, ceBepHBIX peKk B Kacmuiickoe mope. B pesyiabTare
B3PbIBa ITPOM30IIIEJ BEIOPOC 3arPsI3HEHHOT0 NCKYCCTBEHHBIMU PaIUO-
HYKJUJZAMU I'PYHTa Ha 3HAUUTEJIbHOE PACCTOSHUE.

HaTtuBHBIe TOUYBBI TEPPUTOPUU — IIOA30JUCTBIE U TOPGHAHUCTO-
TIOI30JINCThIE, UMEIOT HU3KOe COAEep:KaHUe T'yMyca U KUCJIYI0 Peak-
IIUIO Cpenbl, cjIabo HACHIIIleHbl OCHOBaHUAMU. [TouBoOOpasyoIime mo-
POJBI IpeACTaBIeHbl BOOHO-JIEIHNKOBLIMY I€CKAMY U CYIIECSIMU, TS-
JKeJIBIMU TJIMHAMY U CYTJIMHKAMMU.

s msydyeHUs TPODUIBHOTO pacIpeneseHUs PaguOHYKJIUIOB
OBLIV 3aJIO’KEHBI TPU IIOYBEHHBIX paspes3a. MOITHOCTU SKBUBAJIEHT-
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HO# M03bI B MecTax MX 3aKJagku coorsBeTcTrBoBaau 3.3, 2.0 u 0.15
MK3B/4. Bce paspessl ObLIN PACIOIOMKEHbI Ha CKJIOHe HaBaja. Ompo-
0oBaJIM HACBHIITHOM TPYHT MOCJONHO uepe3 5 CM; M3 TeHEeTHUECKUX
TOPU30HTOB HATWBHOIN IOTPe0EHHOI IIOA30JIMCTON IOYBBLI OTOMpAJIN
cpexnHio0 mpoby. I'imybuHa mccaefoBaHMsA TIOUYBEHHOTO IPOGUIA COOT-
BercTtBoBasia 120 cMm. MolrfHOCTh HaBaJja I'PyHTa AJIs IIEPBOTO paspe-
3a cocrasisana 60, sroporo — 30 u Tperbero — 15 cwm.

PesysnbTaThl HMccaeIOBaHUS AOJTOBPEMEHHOM BEPTUKAJIBHON MU-
rpanuu IPOAYKTOB SAAePHOTO B3PhIBA B TeXHO3eMe Ha IOoTpeGeHHOoM
TIOI30JINCTON TIOYBE CBUAETEJIBCTBYIOT O IPEUMYIIECTBEHHOUW JIOKa-
ausanun 3'Cs, °Sr, 238Pu u 239 24°Py B ToJIIIEe IPYHTA, BHIOPOIIEHHO-
ro mpu B3pbIBe. B TaeXHOU 30HE B YCJIOBUSX ITOJ30JUCTOTO IIOYBO-
oOpasoBaHusA HAMOOJBINIAA WHTEHCHUBHOCTbL MUTPAIIUU B HATUBHBINA
CJIOH TIOYBBI OTMEYaeTCHA IJIA PafuOoaKTUBHOTO CTPOHIINA, & HAMMEHb-
masd — Ie3us, YTO COTJIACYEeTCA C TEOPETUUECKUMU IIPECTaBICHUAMU
00 X MUTPAIIMOHHON CIIOCOOHOCTHY B 3arpA3HEHHBIX cpemax. Pacmpe-
IejieHUe PaAVMOHYKJIUAOB B Mpo(duie MOYB ¢ PAa3HBIM YPOBHEM TeX-
HOTeHHO! HArpy3KM MMeeT CXOJHbIe UePThl, KOTOPbIE IIPOSBJISIOTCS
B MaKCHUMAaJbHO BBICOKOM COAEPIKAHUM U IIPOUYHOM IIOTJIOIIEHUU HC-
cJeqyeMbIX ITOJIIIOTAHTOB B ToJie mouBorpyHTa 0-20 cm mpu 3amer-
HOM yOBIBAaHUU UX KOJUUECTBA U YBEJIUUYEHUU MOABUKHOCTH C TJIyOU-
HO¥. OTINYNUTETBHON 0COOEHHOCTHIO CUIbHO3ATPABHEHHBIX IIOYB SIB-
JIAETCS PA3INYHOE PACIIONIOKEHNEe MaKCUMyMa yAeJbHON aKTUBHOCTHU
pagnoHyKJAuAOB. [Jis IJIyTOHUS OH OOHAPYIKHBAETCSA B CJIOAX HaBa-
aa 5-10 u 10-15 cm, A1 CTPOHIIUSA U 11e3Us — OJIMIKe K IIOBEPXHOCTH
IIOYBEHHOI'0 MOKpoBa. Ilo yaensHO akTuBHOCTH 239 249Pu, ompeness-
IoIITell O0IIMiT YPOBEeHb PASMOAKTUBHOCTU I'PYHTA, BepxHAA 20-canTu-
MeTpOBas TOJIINlAa HaBajla B MeCTaX C PaAUOaKTUBHBLIM ()OHOM CBBIIIIE
2 MK3B/4 MOKeT OBITh OTHEeceHa K HM3KO- U CPpeJHEaKTHUBHBIM TBep-
IBIM PamnoOaKTUBHBIM oTxomaM. C yueToM ImapIuajbHOr0 BKJIaJIa HC-
cleyeMbIX IIOJLIIOTAHTOB, CyMMapHas KPATHOCTDH ITPEBBLIIIEHUS MU-
HUMaJIbHO 3HAUNMO yAeJbHON aKTUBHOCTH 9TUX MAaTePUaJIOB Bapbu-
pyer ot 2 mo 13. KosnuecTBa TeXHOTEHHBIX IJIYTOHUS U CTPOHITUA,
MIPEBBINIAOINE WX TJIOOANbLHBIA YPOBEeHb, 00HAPYIKUBAIOTCSI B 9TUX
ycaoBusax Ha rayowmue 120 cm, Iesusi — TOJBKO B HaBaje I'PYHTA.
IInyroruii-239, 240 MHTEHCUBHO MUTPUPYET BIIYOb MPOQPUIIA IIOH30-
JIUCTOM IIOUBBI, ITIOCKOJIBbKY IIPEACTABJIEH B HEMl B XUMHUYECKU HUHEPT-
HBIX (DMKCUPOBAHHBIX M KUCJIOTOPACTBOPUMBIX (hopMax.

Pacmpenenenne BcexX HMCCIeAYEeMbBIX HMCKYCCTBEHHBIX PaAMOHYK-
JIUOB B IIOUYBEHHOM HPO(UJE 3aBUCUT OT BOJOPOJHOTO IOKAa3aTessd
IIOYBHI KaK (PAKTOPA, OIPEIEIAIONIET0 CKOPOCTh PAa3PYIIEeHUA «TOPs-
YUX YacTUll» . Hamnbojsee aKTUBHO B IIPOIECCHI TOUYBOOOPA30BaHUA BO-
BJIEKAIOTCSA CTPOHIIUUA U I€3UM, HA BEPTUKAJIbHYIO MHUTPAIIUIO KOTO-
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PBIX B I'PYHTE JOIIOJHUTEJIbHOE JOCTOBEPHOE BIMSHIE OKA3bIBAIOT CO-
IepsKaHUsA OOMEHHBIX KaJbIIUSA U MarHus, DOABUKHBIX Kaaud u (oc-
¢opa.

ITpu TexHOreHHOI HArpyskKe, COIPOBOMKAAIOIeCcA He3HAUUTEIb-
HBIM IIOBBIIIEHUEM PaANOAaKTUBHOTO (hOHA B COUETAHUU C HAPYIIEHU-
€M CTPYKTYPBI M BaAJIOBOT'O COCTaBa MOYBHI, IPOGUIbHOE pacIIpeesie-
HUe BCeX PAJUOHYKJINAOB KOHTPOJUPYETCS IpoIeccaMu IToUuBooOpa-
30BaHUA. MaKcuMyM paJMOaKTHUBHOCTH T'DYHTa B 9TOM CJydae XoO-
POIIIO BHIpasKeH u cocpenoToueH B 0-5-caHTUMETPOBOM CJIOe HaBaJa,
TuIy0)Ke KOTOPOTO COAEPKAHUA WCCIENYEMBIX IOJIJIIOTAHTOB IIOCTE-
MMeHHO CHU:KaoTcA. IIpu 3TOM COBpeMeHHBIN TJI00aabHBIN (POH MIIy-
TOHUSA U CTPOHIIMA OKA3LIBAETCS IIPEBBINNIEHHBLIM B BepxHUX 40 cM, a
nesusa — 25 ¢cM 9TOT0 ITOYBEHHOT'O TPOQMUII.

JIUTEPATYPA
1. Jlypve A.A. PaguoskonoruyecKkue KCCIENOBAHUSA IIOCIENCTBUU IIOJ-
3eMHBIX SEPHBIX B3PBIBOB C BBIOPOCOM I'pyHTa Ha ceBepe IlepmcKoii o6ja-
crtu. Y. 1. PaguoHyKJInIHOE 3arpsasHeHne MecTHOCTHU (IIoYBa, BOIA, HJOHHBIE
otnoxkenusi) // AHPU, 2002. Ne 2. C. 21-30.

BTOPUYHOE NOYBOOBPA30OBAHUE
HA APXEOJIOrMYECKUX MAMATHUKAX TAEXXHOW 30HblI
3ANAOHOW CUBUPU

A.C. Alkumos
WHcTuTyT Kkprocdepbl 3emnn CO PAH, . TiomeHb

dopmMupoBaHUE KOHIEIIIUY HOBOTO MEXKIMCIIUIIIMHAPHOTO Ha-
YYHOrO HAIIPABJIEHUS — apPXeOoJOrMYeCKOro II0YBOBEIEHUS B KOHIIE
90-x rr. XX B. [1] mo3Bosamio pacuiupuTh reorpaduio MCCIeI0Ba-
HUA ¥ 0003HAUUTH HOBBIE IIPOOJIEMBI B 9BOJIIOI[MOHHOM IIOUYBOBE[E-
Huu. OOHUM U3 HOBBIX HaNpaBJIEHUII ABJISETCA M3yUeHNe COXPaHHO-
CTU TOYB U KYJbTYPHBIX CJIOEB HA PasHOBPEMEHHBIX apxXeoJoruue-
CKUX IIaMSATHHKAX B JIAHAIIA(PTAX C arPECCUBHON IeOXMMHUUYECKOHA 00-
cTaHOBKOU. B Taexxuoit 3oue 3amanuoii CudUpy reoOXnuMUUECKIe IIPOo-
1ecchl MPOTEKAaI0T OCOOEHHO MTUHAMHYHO, UTO CYIIECTBEHHO OCJIOMK-
HsAeT COXPAHHOCTh apXeoJOrMYecKoro Marepuasa. B mociegHme rombl
HayvaJICh UCCJIETOBAHUA B 9TOM HampaByieHUU [3, 4], KOTOpbIe HOCAT
JOKaJbHBIN XxapaxkTep. BmecrTe ¢ TeM, B Tae:kHOIi 30He 3amanuoi Cu-
OUpU coCPemoTOUeHO GOJIBITIOe KOJUUYECTBO apXeoJOTUUECKUX O00heK-
TOB PA3JINYHON TUIIOJOTUY, OXBATHIBAIOIINE UCTOPUUECKUN IIEPUOL C
SIIOXY Me30JHuTa N0 Hammux gHell. Kam bl 13 9TUX 00beKTOB IIOTEH-
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IIUAJIBHO MOJKET COIepsKaTh YHUKAJIbHYIO ITajieoreorpa)MuecKyo MH-
dopmMaIuio 0 IPeBHUX MPUPOAHBIX 0OCTAHOBKAX, 3alMCAHHYIO B IIa-
JeoapxuBax (morpebeHHbIe MOYBBI, CIIOPHI ¥ HBLIbIIA PACTeHUM, IIa-
JIEOHTOJIOTUYECKUNI ¥ aHTpomoJorundyecKuit marepuasn). Camas rias-
Had npobjeMa 3aKJIIYAeTCA B BOSMOMKHOCTH U CTEIIEHU COXPAHHOCTH
moa00HOM MH(poOpMAaIn B TaeyKHOU 30He 3ananuoi Cubupu, KoTopas
HEeJIO0CTATOYHO M3yUueHa K HaCTOAIIEeMY BPeMeHH.

ITocse mpekpartienua GyHKIIMOHUPOBAHUA apXe0JOTMYecKOoro Ia-
MATHUKA HAUYMHAIOTCA MPUPOJHLIE IIPOIECCHI, BOCCTAHABJIMBAIOIINE
JauamadTel, B YaCTHOCTHU, IIOUBOOOpasoBaHue. B Tae:KHOU 30He, TOe
0COOEHHOCTU TPUPOMHBIX YCJIOBUM BBLI3BIBAIOT aKTHUBHYIO TpaHCHOD-
MAaIMIO BEII[eCTBa, 9TO MOJKET IIPUBOAUTD K YACTUUHOMY UJIU IIOJTHOMY
BOCCTAHOBJIEHUIO MOYBEHHOTO ITOKPOBA HAa apXEOJIOTUUYECKUX IIaMsAT-
HUKaXx, T.e. IPOUCXOJUT BTOPUUHOE IMOUYBOOOpa3oBaHme. B aToM CiIy-
yae crpaTurpadus NaMATHUKA IPEACTaBIsIeT cO00 IMOYBEHHBIN IPO-
Guab ompeseaeHHOTO THUIa. KpoMe TOro, KpuoreHHbIe IPOIeCChl, CTa-
pble BBIBOPOTHHU OT IEPEBHEB MOTYT CYIIECTBEHHO OCJIOKHATL CTPATH-
rpaduio nmpoduas. IIpomeccsl KpUOTypOAIIUY IIPUBOAAT K IIepeMelre-
HUIO, IIePEeMeIlNBAHUI0 TOPU30HTOB IIOYB CUJIBHO M3MEHSS IIOYBEH-
HBIH npoduasb. K coskaenuio, HesHaHUE MIOJOOHBIX 0COOEHHOCTEMH Ta-
€KHOTO TOYBOOOPa30BAHUSA IIPUBOAUT K TOMY, UTO HEKOTOPhIE apXeo-
JIOTU TIPUHUMAIOT MOA00HbBIe 00pa30oBaHua 3a KYJIbTYPHBIE CJI0u. B TO
JKe BpeMsdA apXeoJOTMYECKUIl MaTepuaj CIOCO0eH K BEePTUKATbHBIM
IepeMeIeHusM B Ipoduie B pe3ybTaTe BHYTPUIOUYBEHHBIX IIPOIEC-
coB (IIpomMep3aHue, TUKCOTPOIIN), YTO He IIO3BOJISIeT TOUHO 3a(hUKCHU-
POBATh I'PaHUIly KYJIbTYPHBIX cjioeB. IIpobyieMa 3aKJIH04YaeTcsa B TOM,
YTO HET YeTKUX KPUTEPHEB — UTO CUUTATL KYJIbTYPHBIM CJIOEM B Ta-
KUX IPUPOAHBIX ycaoBuax. OOIee ompenesieHre KYJbTYPHOTO CJIOS
mano y A.W. MapreiaoBa [2], Kak cjiod 3eMJiu, 00pa3oBAaHHOTO B pe-
3yJIbTaTe KUBHEIEeATEeIbHOCTHU JIIOJel, KOTOPBIN BKJIIOUAET OCTATKU
JKUJIBIX U XO3AMNCTBEHHBIX CTPOEHUM, IIPeaMeThbl, OTOPOCHI. ITO OIIpe-
[IeJieHre He BCerga MOAXOAUT [JIS IaMATHUKOB Tae)KHOM 30HBI 3amaj-
Hoit Cubupu, rae uxX PYHKIIMOHUPOBAHNE IIPOJOJIIKAIOCH HeGOIbIITOH
MIPOMEKYTOK BPeMeHU B cIelu(puUecKUX NPUPOTHBIX YCIOBUAX U He
obecIreunBaJIO JOJIKHYIO COXPAHHOCTh. B 9TOI CBSI3M HAMU IIPEII0Ke-
HO BBECTU TPHU IPajJalluy KYJIbTYPHOTO CJOS AJISI TACKHBIX JaHamad-
ToB Sanmaguoi Cubupu:

1) coOGCTBEHHO KYJIbTYPHBIN CJIOH, rae B cTpaTurpaduu XOPOIo
BBIPAYKEHBI CJIeABI JKU3HENeATeIbHOCTH JIIOel, 1 OH OTBeYaeT obIIe-
MY OIIpelesIeHUI0 TePMUHA;

2) BHOBb C(DOPMUPOBAHHBIE ITOUYBLI B IIPOIECCE BTOPUUHOTO ITOY-
BOOOpAa30BaHUsA, BMEIIAOINe B ce0s apxeoJoruuecKue apredaxTsl
(KepaMuKa, MOHETHI);
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3) mouBhI 0e3 MPU3HAKOB aHTPOIIOTeHHO TpaHchoOpMaIuu U ap-
XeoJOTMYECKOr0 MaTepHuasa.

CuuraeM, YTO TaKOl MHOAXOM IIO3BOJUT u36eKaTh HEeBEPHBIX
TPAKTOBOK CTPAaTUTrpadUU apXeoJOTUUECKUX HaMATHUKOB UM €eCTe-
CTBEHHBIX IOYB B UX OKPECTHOCTSX.
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OPTAHOMPO®UIN NMOYB B NMPUPOAHLIX CUCTEMAX KAPENUU

O.H. BaxmeTt
WuctutyT neca KapHLL PAH, r. NeTposasoack

Ha Tmeppuropuu peruona, rie NpoBOIUJINCH HUCCJIEOBAHUA, IPO-
XOAUT TPaHUIlA ABYX KPYNHEUININX (PUIUKO-TeorpadmuecKux CTPaH
€BPOIIeNICKOT0 KOHTHMHeHTa — PeHHOCKaHIUU U Pycckoil paBHUHBI,
nmostomy B Kapenuwu HabmromaeTcss GOJBINMHCTBO TUIOB JaHAIIadTa
ceBepo- U CpeqHEeTaeKHOM MOA30H eBpometickoit yvactu Poccuu. Kom-
IIJIEKCHBIE JKCIEIUIIMY IPOXONUWJIN B PA3JIWYHBIX THUNAX JaHAmad-
TOB, UTO TO3BOJIMJIO IOJYYHUTH OOIIUPHBINA MaTepuas M0 OCOGeHHO-
CTAM IIOYB M IIOUYBEHHOTO IIOKPOBa HIPUPOAHBIX dKocucteM Kapesnu.
IToneBbie pPabGoOTHI OBLIM COCPENOTOUEHBI IIABHBIM 00pasoM Ha JAaH-
ma@THBIX MTPOPUIAX, KOTOPhIE 3aKJIANBIBAJIUCH C HEeTAJHHON HUBE-
JUPHOI CHEMKOUW B Hambojee THUINUYHBIX yUYaCTKAX JaHIIIA(THBIX
KOHTYpOB, onucauno 19 mpoduieit mpoTs:KeHHOCTBIO OT 2 10 8 KM.
WayueHnue MoYB MPOBOAUIM B IIpefesiaX OUIreoIleHO30B, 3aTeM JaH-
Hble CHUCTEeMaTU3UPOBAJINCH B II€JIOM IJIA HCCJIeqyeMoTo JaHamadra.
IIpu mpoBemeHUN IIOJIEBBIX MAPIIPYTHHIX MCCIELOBAHUN YTOUHSJINCH
KaK KOHTYPHI cCAaMUX JAaHAIIA(TOB, TAK U COCTABJIAINCH KPYITHOMAC-
mTabHble TIOYBEHHBIE KAPTHI C ONMCAHWEM IIOYBEHHOTO IIOKPOBA TEP-
putopuii. B pesysbTare IpoBeLeHHBIX HCCJIEOBAHUI BBIABJIEHA IIPU-
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YPOUEHHOCTh TUIIOB OpraHompoduJieil MOUYB K PA3JIUUYHBIM YPOBHAM
JaHAma@THON CTPYKTYpPBI: THIIAM OHOTeOIleHO30B, JAHAIMAMTOB U
Jaaama@THREIM paiioHaM.

B ucciemoBaHuAX CTPYKTYPHI JIECHOT'O MOKPOBA 3aYaCTyIO TOHS-
THUA «TUI Jieca» U «THUI OMOTEeOoIleH03a» OTOMKAECTBIAIOTCI, OZHAKO,
OOVH U TOT K€ THUI Jieca MOKHO BCTPETUTh HaA Pa3JUYHBIX ITOUYBOO-
OpasyIomnux mopoJax, MouYBax, B Pa3JIUUHBIX Jauamagrax. [Ipu onu-
caruu JaHamadroB Kapenuu Bwuimeseno 20 TUIIOB Jieca B CeBEpPHOM
raiire u 18 B cpexHeii, 6MOTEOIEHO30B K€ BBIAEJIECHO CYII[eCTBEHHO
0oJibIlle, TAK KaK OJHU U Te K€ TUIIBI JIeca B IIpeaesiax PasHbIX JIAHI-
madToB IPUYPOUEHbl K PA3HBIM II0YBAM C OTJIMYHBIMU OPraHOIIPO-
puaamu.

Wsyuenue opranompoduiei moys B Ipejesax JECHBIX JaHaIad-
TOB MIOKAa3aJj0, UTO CYIIECTBYIOT 3HAUUTEJIbHBIE pas3januusd, PoHOBEIE
(xapaKTepHbIe) TUIILI OpraHOIpodUIell MOYB BCTPEUYAIOTCSA BO BCEX
Jaugma@Tax permoHa, HO B PaA3JIMUYHBIX JAHAITAGTAX MEHAETCA UX
cooTHoIlrenrne. HekoTopble TUOBI OpraHONpPOdUIel IOUB BCTPEUAIOT-
cs TOJIBKO B OHpeesIeHHBIX TuUIax JaHamadgros. IlosrydueHnubie cBe-
IeHUsd O XapaKTepPHBIX AJA IIOYB JaHAIIA(Ta OPraHOMIPOPUIAX, 3a-
macax OpPraHWYecKOTrO BeIeCTBa COCPEIOTOUEHHOTO B HHUX, a TaKiKe
O ILJIOIIIAJHOM PACHPOCTPAHEHWM IIOYB HA TEPPUTOPUU, 3aHUMAEMOM
Jaugmad@ToM, AT BOSMOYKHOCTD OLEHUTh BEJHMUYNHY 3aIlacoB opra-
HUYECKOT0 BelllecTBa IIOYB JaHAmadTa B mejoM. VcciaemoBauus Io-
KasaJu, 4To JIaHAmAa(@Thl PerioHa 3HAYNTEJIbHO PAa3JINYalOTCS II0 3a-
rmacaM OpPraHMYEeCcKOTO BelllecTBa IMOYB. II0UBBI ruaApPOMOPGHON IpyII-
IIBI ABJIAIOTCS OCHOBHBIM Pe3epByapoOM OPraHUUYECKOTO BeIllecTBa, I10-
9TOMY, ueM OOJIbIlle IJIOMIAAL OOJIOTHBIX TOPMAHBIX IIOUB, TEM BBI-
IIe ero 3amachkl B JaHHOM Jauamadgre. HanMeHnbIniue cpeanue 3ara-
Chbl B MOYBAX Ha eIUWHUILY IMOKPBITOI JiecOM ILJIOINAAU OTMEUeHbI B
CKaJNBLHBIX JaHAIMadTax, Hambojee BBHICOKUE 3HAUEHHUSA B JIaHAMIa(d-
TaxX T'PYMIILI 03€PHBIX, 03E€PHO-IEIHUKOBLIX U MOPCKUX paBHUH. Ilo-
cJemHMe OTJIMYAIOTCA BBICOKOM CTeIleHbIo 3a00JI0UeHHOCTH, 3HAUU-
TEJBbHYIO IOJI0 BBICOKWX 3aIaCOB OPTraHWYECKOT'0 BeIecTBa B HUX
o0ecIreunBaOT TUAPOMOP(MHBIE ITOUBHI.

JlagamiapTEbIe paliOHBI HPEACTABIAIOT COO0OW OOIIMPHBIE JIec-
HbIe TePPUTOPUHU, KOTOPBIE CJIAral0T B PA3HON CTEIeHU CXOIHbIE TH-
ol gaaamadTa. [yia BeLAeseHUs JaHANIAMTHBIX paitoHoB Kapenuu
KOHTYPBI OTAEJBHBIX JIAHAIITA(PTOB OBLIN 00beIUHEHBI C YUETOM OCO-
OeHHOCTell MOKPOBA YETBEPTUUYHBIX OTJIOMKEHUI, KJIUMaTa, IPOU3BO-
IUTEJIbHOCTH IPEBOCTOEB, COOTHOIIEHUS TUIIOB JECHBIX MECTOOOUTAa-
Huii. B pesyabTaTe NMPOBEIEHHOTO PallOHUPOBAHUSA HA TEPPUTOPUU
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Kapenuu Beigenerno 11 paaama@THRIX PaioOHOB, AJIS KayKIOTO M3 KO-
TOPBIX JaHa XapaKTepHCTUKA OPraHOmpoduieil IMOYB, IMOKA3aHO UX
ILJIOI[aJHOE PACIIPOCTPAHEHNEe U PACCUMTAHBI 3alachl OPTraHUYECKOro
BeIllecTBa. Y CTAHOBJIEHO, UTO BCe JaHAIa()THbIE PalioHbl XapaKTepu-
3yIoTcA cuenupuUecKuM HaOOpoOM ITOUBEHHBIX OpraHompoduieii, pas-
JUYAIOIUXCI MEXIY cO00# IO MOIIHOCTH, CTEIIeHUW TPaHC(HOPMUPO-
BAHHOCTU OPTaHUYECKOTO BeIecTBa U ero 3amacaM.
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HoxyuaeBa PesepabHOTO areHTCTBA HAYUYHBIX OopraHusanuii, r. MockBsa

ObJsiacTHOE TOCYLapCTBEHHOE OIOAKETHOE yUperkJeHue KyabTypsl Mysei
npuponbl KoctpoMckoii obimactu, r. Koctpoma

000 «9xocepBuc», r. Bopouex

Yupemxgerue Poccuiickoii axkazemum Hayk LlenTp «BuouH:XeHepua»
PAH, r. Mocksa

denepanbHOE TOCYZAPCTBEHHOE OIOKETHOE 00pasoBaTeIbHOE YUpPerKie-
HIUe BBICIIET0 MPo(eccuoHaIbHOTO 00pasoBaHuA «BsaTcKaa rocygapcTBeHHASA
CeJIbCKOXO03SCTBeHHAST aKaJeMus», . Kupos

denepanbHOE TOCYAAaPCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUpPerKie-
HUe BBICIIEr0 IPo()ecCHOHAJIBLHOTO 00pasoBaHUA «BATCKUIT rocymapCTBEH-
HBI TYMaHUTAPHBIA YHUBEPCUTET», I'. Kupos

denepanbHOE TOCYAAaPCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUpPerKie-
HUe BBICIIero mpodeccruoHaJIbHOrO obpasoBanusa «KpacHosapcKuii rocymap-
CTBEHHBII arpapHbI YHUBEPCUTET», I'. KpacHOSpCK

denepanbHOE TOCYZAPCTBEHHOE OIOKETHOE 00pasoBaTeIbHOE YUpPerKie-
HUe BbICIIEro npodeccuoHanbHOro obpasosanud «IlepMckas rocygapcTBeH-
Has CeJbCKOXO03salicTBeHHasA akamemMus umenu akagemuka [[.H. IIpauuniau-
KoBa», r. Ilepmb

denepanbHOE rOCyIapCTBEHHOE OIOMKEeTHOEe 00pasoBaTeIbHOE YUupesKie-
HUe BBICIIero npodeccruonanrbuoro obpasoBanus «Ilepmckuii rocygapcTBeH-
HBI HAIMOHAJBbHBIN MCCJIENOBATEIbCKUN YHUBEPCUTET», I'. [lepMb

DenepanbHOE TOCYyZApPCTBEHHOE OIOAKETHOE O00pPAa30BATEIHLHOE YUDEXX-
IeHue BBICIIEro mpod)ecCHOHAIBLHOTO 00pasoBaHusa «BopoHeKCKUil rocymap-
CTBEHHBIN YHUBEPCUTET», I'. BopoHex

DenepanbHOE TOCYyZApCTBEHHOE OIOAKETHOE 00pPAa30BATEIBLHOE YUDEXX-
IeHue BBICIIIEro mpod)ecCHOHAJBHOTO oOpasoBaHus «MOCKOBCKHUII rocymap-
cTBeHHBIN yHuUBepcuter uMm. M.B. JlomonocoBa», r. MockBa

DenepanbHOE TOCYyZApPCTBEHHOE OIOAKETHOE 00pPAa30BATEIHLHOE YUDEXX-
IeHue BBICIIIEro mpod)ecCHOHAJBHOTO oOpasoBaHus «MOCKOBCKHUII rocymap-
CTBEHHBINI YHUBEPCUTET Jeca», I'. MbITUIN

denmepanbHOE rOCyIapCTBEHHOE OIOMKEeTHOEe 00pasoBaTeIbHOE yUupesKie-
HHe BbIcuIero npodeccruoHaIbHOTO 06pasoBanus «OMCKUII rocyLapCTBEHHBIH
mefarornyecKuii yHuBepcureT», r. OMcK

denmepanbHOE rOCyIapCTBEHHOE OIOMKEeTHOEe 00pasoBaTeIbHOE YUupesKie-
HUe BBICIIEro mpodeccruoHaIbHOro obpasoBanus «IlerposaBojckuii rocynap-
CTBEHHBIN YHUBeEpPCUTET», I'. IleTposaBoack
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denepanbHOE TOCYyAZAapCTBEHHOE OIOMKETHOE 00pa30BaTENHHOE YUDPEXK-
IeHUe BBICIIEro IpodecCHOHANIBLHOTO obOpasoBauHusA «IIymumHCKHUI rocymap-
CTBEHHBII €CTeCTBEHHO-HAYUHBIN MHCTUTYT», I'. IIyIIIuHO

denepanbHOE TOCYyAZAapCTBEHHOE OIOMKETHOE 00pa30BAaTENHHOE YUDPErK-
IleHUe BBICIIIEr0 MPOo(eccuoHaJIbHOTO obOpasoBanus «PoccuiicKuii rocymap-
CTBEHHBIII arpapHbIii yHuBepcuTeT — MOCKOBCKas CeIbCKOXO3ANCTBeHHASA
akagemusa nm. K.A. Tumupsasesa», r. MockBa

denmepanbHOE TOCYyIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKie-
HUe BBICIIEr0 Ipo()ecCHOHAIbHOT0 00pasoBanHusa «PocCUICKUI YHUBEPCUTET
APy kOBl HAPOI0B», I'. MocKBa

denepanbHOE TOCYIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKie-
HUe BBICIIIEro mpodeccroHaabHOro oopasoBanus «CaukTt-IleTepOyprekuii ro-
CYZapCTBEHHBIN JIeCOTeXHUYECKUIT yHUBepcuTeT», r. CaukT-IleTepoypr

denepanbHOE TOCYyIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKie-
HUe BBICIIIEro npodeccroHaabHOro oopasoBanus «Caukr-IleTepOyprekuii ro-
CyZIapCTBEeHHBIN yHUBepcurer», r. CaukT-IleTepOypr

denepanbHOE TOCYyIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKie-
HUe BBICIIEro npodeccruoHalbHOTO o0pasdoBanHus «CeBepHbIA (APKTUYECKUIT)
denepanbHblil yauBepcuTeT um. M.B. JlomoHocoBa», r. ApXaHrejabCK

denepanbHOE TOCYyIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKae-
HUe BBICIIEro ImpodeccruoHaJIbHOT0 obpasoBanus «Cubupckuii demepasbHBII
yHuBepcuTeT», r. KpacHospck

denmepanbHOE TOCYIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpPesKie-
HUe BBICIIEer0 Hpod)ecCHOHAJIbHOTO o0pasoBaHusA «ToMcCKUII rocyzapCcTBeH-
HBIU IIeJaroTUYeCKU YHUBEPCUTET», I'. ToMCK

denmepanbHOE TOCYyIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKie-
HUe BBICIIEer0 Hpod)ecCHOHAJIbHOTO 0o0pasoBaHusA «ToMCKUII rocymapCcTBeH-
HBIN YHUBepcuTeT», I'. ToMck

denmepanbHOE TOCYIapCTBEHHOE OIOMKETHOE 00pasoBaTeIbHOE YUpesKie-
HUe BBICIIIETr0 IPO(eCcCHOHAIbHOI0 00Pa30BaHUS « Y PAJIbLCKUNA IOCyJapCTBEH-
HBIH JIECOTeXHUYECKUIl YHUBEPCUTET», I'. EKaTepuHOYpPT

denmepanbHOE TOCYTapCTBEHHOE OIOMKETHOe 00pa3oBaTeJIbHOE YUPerkK-
IeHWe BBICIIIEro IIpodeccruoHaIbHOro obpasoBanusa «HOHBIA (hemepaabHBINA
yHuBepcureT», r. Pocros-Ha-llony

denmepanbHOE TOCYAAapCTBEHHOE OMIOMKETHOE yuperkjeHue HayKu «Jle-
HuUHrpaackuii HayuHo-mcciaemoBaTelbCKUN MHCTUTYT CEJIBCKOT'0 XO03SHCTBa
«Benoropka», nep. Bemoropka, Jleuunrpaackasi o0JI.

denepanbHOE TOCYJapCTBEHHOE OIOKETHOE YUpeKAeHre HayKu Buoso-
ro-IOYBEHHBIA MHCTUTYT JlanbHeBocTouHOTro oTmenenusi PAH, r. Bmaguso-
CTOK

denepanbHOE TOCYAAPCTBEHHOE OIOMKETHOE yUupe)KAeHue HayKu Bceco-
FO3HBIN HAYUYHO-HCCJIEOBATEJIbCKUN UHCTUTYT arpoXxuMuu, r. MockBa

denepanbHOE TOCYAAaPCTBEHHOE OIOMMKETHOE yUuperkieHue HayKu VHCTH-
TYT BOOHBIX U 9KojJorndeckux mpobsem [IBO PAH, r. Xa6apoBck

denepanbHOE TOCYIapCTBEHHOE OIOIKEeTHOE yupeskaeHue Hayku VIHCTH-
TyT reorpaduu uMm. B.B. Couassr CO PAH, r. UpkyTck

DenepanbHOE TOCYLapCTBEHHOE OIOMMKETHOE yuperkIeHue HayKu VHCTH-
TyT reorpaduu PAH, r. MockBa
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denepanbHOE TOCYAAaPCTBEHHOE OIOMJKETHOE yUuperkieHue HayKu VHCTH-
TyT Kpuocdepsl 3emsiu CO PAH, r. Tromens

denepanbHOE TOCyIapCTBEHHOE OIOIKEeTHOE yupeskaeHue Hayku VHCTH-
Tyt jseca uMm. B.H. Cyxauesa CO PAH, r. KpacHospck

denepanbHOE TOCYJAaPCTBEHHOE OO KETHOE yuperkaeHue HayKu VHCTH-
TyT JgecoBeneHus PAH, c. Ycuernckoe, OguHmoBckuii p-H, MocKoBcKasa 00JI.

denepanbHOE TOCYAAaPCTBEHHOE OIOMJKETHOE yUuperkieHue HayKu VIHCTH-
TYT MaTeMaTudecKux npodaem 6uosornu PAH, r. ITymunao

denepanbHOE TOCyIapCTBEHHOE OIOIKEeTHOE yupeskaeHue Hayku VIHCTH-
TyT Mmukpoobuosoruun um. C.H. Bunorpagckoro PAH, r. Mocksa

denepanbHOE TOCYJAPCTBEHHOE OO KETHOE yuperkaeHue HayKu VHCTH-
TYyT NIPOO0JIeM HPOMBIILIeHHON sKojoruu CeBepa KoIbCKOro Hay4YHOT'O IeH-
tpa PAH, r. Amatuts!

denepanbHOE TOCYJAaPCTBEHHOE OO KETHOE yuperkaeHue HayKu VHCTH-
TyT mIpobseM skosioruu u sBosoniuu uM. A.H. CeseproBa PAH, r. MockBa

denepanbHOE TOCYAAaPCTBEHHOE OIOMMKETHOE yuperkieHue HayKu VHCTH-
TYT (PUBUKO-XMMUYECKUX U OmosiormuecKux mpobisiem mouBoBegeHua PAH,
r. ITymuuao

denepanbHOE TOCYAAaPCTBEHHOE OIOMJKETHOE yUuperkieHue HayKu VHCTH-
TYT 9KoJiorudeckoro nmouBoBenenua MI'Y um. M.B. JlomornocoBa, r. MockBa

denepanbHOE TOCyIapCTBEHHOE OIOIKEeTHOE yupeskaeHue Hayku VIHCTH-
TyT sKoJioruu Boskckoro 6acceiina PAH, r. ToabarTu

denepanbHOE TOCYJapCTBEHHOE OIOMKETHOEe yupe:kIeHue Hayku Hayu-
HO-VMCCJIeIOBATEJILCKUI MHCTUTYT CeJIbCKOT0 xo03saiicTBa IlenTpanbHo-UYepHo-
3eMHO# mosockl uM. B.B. [lokyuaeBa, Boponesxkckas o06J.

denmepanbHOE TOCYAAPCTBEHHOE OIOMKETHOE yupekaeHue Hayku LleHTp
mo Irpo0JieMaM SKOJIOTUM U IMpoayKTuBHOcTHU JiecoB PAH, r. MockBa

denepanbHOE TOCYyAapCTBEHHOE OIOMKETHOE yUupeskaeHUe HayKu Hayu-
HO-MCCJIeIOBATEIbCKUN IEHTP 9KoJoruuecKoii 6esomacuoctu PAH, r. CaHKT-
ITerepOypr

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE YUperkaeHre HayKu To60JIb-
cKas KOMILIeKCHas HaydyHasd cTaHmus ¥ pajabckoro otaenenus PAH, r. To-
6OJILCK

denepanbHOE TOCYAAaPCTBEHHOE OIOIKETHOE 00pasoBaTeIbHOE YUpPerKie-
HUe BBICIIEro IpodeccruoHaabHOT0 oOpasoBaHusa «HamuoHanbHBIN mccaeno-
BaTesJbCcKU ToOMCKUII TOCyIapCTBeHHBIA YHUBEPCUTET», I'. ToMCK

dunnan PegepasbHOTO TOCYAAPCTBEHHOTO OIOMKETHOTO YUDPEKICHUS
Hayku HCcTUTYT GMOOpranndyeckoi xumuu uM. akageMukos M. M. Illemaku-
Ha u IO.A. OBunnunukosa PAH, r. Ilymuno

ITentp mapasurosoruu PenepasbHOTO0 TOCYAAPCTBEHHOTO OIOIKETHOTO
yupexgeHud Hayku MHCTUTYT IpobseM srosioruu u sBosionuny uMm. A.H. Ce-
BepmoBa PAH, r. MockBa

Pecny6auka Bamkoprocran

denepanbHOE TOCYTapCTBEHHOE OIOMKETHOe 00pas3oBaTeJIbHOE YUPerkK-
[IeHue BBICIIIEero npodecCHOHAIBHOTO obpasdoBaHus «Bamkupckuii rocynap-
CTBEHHBIHN arpapHbIil YHUBEPCUTET», I'. ¥ da
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DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUpeskaeHre HayKu VHCTH-
TyT 6uosoruu Y pumckoro Hayunoro meurpa PAH, r. Yoa

denepanbHOE TOCyJapCTBEHHOE yupeskaeHne HalumoHaJILHBIN IIapK
«Bamkupusa», noc. Hyrym

Pecnyomuka Byparus

denepasbHOE TOCYIapPCTBEHHOE OIOMKETHOE yUuperKIeHle «3aloBemHOe
ITogmemopwe», r. YiaaH-Yas

Pecnyomuka Kapenusa

denepanbHOE TOCYIapCTBEHHOE OIOIKEeTHOE yupeskaeHue Hayku VHCTH-
TyT Jieca Kapenbckoro HayuHnoro meatpa PAH, r. IleTposaBoack

Pecnyomuka Komu

denepanbHOE TOCYIapCTBEHHOE OIOIKEeTHOE yupeskaeHue Hayku VIHCTH-
TyT 6uosoruu Komu HayuHOro 1eHTpa ¥Ypanabekoro oraenenusa PAH, r. Coik-
TBIBKAP

WuCcTUTYT ecTecTBEHHBIX HayK PenepasibHOTO I'OCYIapCTBEHHOIO OIOMI-
JKeTHOTO 00pa30BaTeJIbHOTO YUPErKIEeHUSA BBICIIIEr0o MPOMeCcCCHOHATIBLHOTO 00-
pasoBaHUA «CBIKTHIBKAPCKUI I'OCYLapPCTBEHHBIN yHUBEpPCUTET M. IluTtmpu-
ma Copoxuna», r. CBIKTBIBKApP

Komurer necoB Pecniyosinku Komu, r. CHIKTBEIBKAp

MuHuMCTEPCTBO IPUPOSHBIX PECYPCOB U OXPAHBI OKPYIKaIoIIell cpensiPe-
cuyosnuku Komu, r. CBIKTEIBKap

OAO «Mougu CbIKTBIBKAPCKUII JIECOIPOMBINIJICHHBIN KOMILJIEKC»,
r. CBIKTBIBKAp

Pecny6mmnka Kpeim

T'ocymapcTBenHoe Omom:xeTHOEe yupeskaeHue Pecnybauku Kpeim «Opge-
Ha Tpymosoro Kpacuoro 3uamenu Hukurckuit 6oranuueckuii caxg — Harmo-
HAJbHBIA HAayYHBIA IIEHTD», I'. Sara

denepanbHOe TOCYJAPCTBEHHOE aBTOHOMHOE 00pasoBaTeIbHOE YUPEiK-
IeHUe BBICIIETo obOpasoBanus «KpbIMCKUI (egepabHBI YHUBEPCUTET HM.
B.M. Bepuaackoro», r. Cumpepomnosb

Pecny6aura Caxa (Axyrus)

HayuHo-uccaenoBaTeIbCKUii MHCTUTYT TPUKJIAAHOIN sKomorum Cesepa
denepasbHOTO TOCYAAPCTBEHHOTO OIOAMKETHOTO 00pa3oBaTEILHOTO yuperKie-
HUS BBICIIIEro IIpodeccuoHaIbHOro obpasoBanusa «CeBepo-Bocrounsbiii deme-
panbubIil yauBepcurer uMm. M.K. AmMmocoBa», r. AKyTCK

CTPAHBI CHI'

Pecnyomuka Bemapych

Pecny6nnkaHCcKOe HayuyHOEe HOoUepHee YHUTapHOe mpennpuarue «HCTH-
TyT mouBoBeneHusa u arpoxumuu HAH Benapycu», r. Muack

Besopycckuil rocyjapcTBeHHBIN yHUBepcUTeT, I'. MUHCK

T'pysusa

WuCcTUTYyT MOYBOBENEHUsA, arpoxuMuu u Mmeauopanuu um. M. CabarBu-
au ArpapHoro yaHuBepcutera I'pysuu, r. Toumucu

Kasaxcran

PecniybimkaHcKOe rocygapcTBeHHOe mnpennpusaTue «sHacblr Aiimax»,
r. Acrana
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¥Y36exkucran

depranckuii ToCcyIapCTBeHHBIN yHUBepcureT, . Peprana

JdoHelkass HAPOAHAS PeCIHyOJIHKA

HoHenKuii HAaIMOHAJbHBINI YHUBEpPCUTET, T'. [JoHEIK

Yxpauna

XapbKOBCKUI HAIMOHAJLHBIN arpapHbiii yHuBepcuteT um. B.B. IMoxy-
yaeBa, I'. XapbKOB,

CTPAHBI EBPOIIBI U A3UN

T'epmanusa

BuHreHCcKuii moJMTeXHUUYECKU YHUBEePCUTeT, I'. Bunren Ha Peiine (Uni-
versity of Applied Sciences Bingen, Bingen, Germany)

T'peitdcBanbackuit yauusepeuret, r. I'peiidesansn (Greifswald Universi-
ty, Greifswald, Germany)

Pecny6muka Yexus

Kapmaos yuusBepcurer B IIpare, GaKkyJIbTeT eCTeCTBEHHBIX HAyK, VHCTH-
TYT 9KOJIOTUYECKUX uccaenoBanuii, r. Ilpara (Charles University in Prague,
Faculty of Science, Institute for Environmental Studies, Prague, Czech
Republic )

DUHIIHINA

WucTutyT npuponubix pecypcoB Puanauauu, r. Bantaa (Natural Re-
sources Institute Finland, Vantaa, Finland)

Ascrpusa

MexayHapOAHBIH MHCTUTYT HPUKJIAJHOTO CHICTEMHOrO aHAInu3a, r. Jlak-
ceubypr (International Institute for Applied Systems Analysis, Laxenburg,
Austria)

ITakucran

Kadenpa soosmorumm yuumBepcutera mnpoBuHnuu CuHA, r. [Kammiopo
(Department of Zoology, University of Sindh, Jamshoro, Pakistan)

VI Bcepoccuiickaa HayyHas KOH(MEPEHIWA II0 JECHOMY IIOYBO-
BEIEHUIO C MEXKIYHAaPOAHBLIM yuacTueM «®DPyHIaMeHTaJbHbIE U IIPU-
KJIaJHBbIe BOIPOCHI JIECHOI'O IIOUBOBEAEHUS» IIPOBOAUTCA B pPaMKax
oobasaernnoro Opranusamueit O6beguHeHubIx Hamuit MesxayHapos-

HOT'O roga Imo4s.

MexnyHapoaHbiit
— rof noyBs
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HALLX CMOHCOPbI U NMAPTHEPbDI

DEJEPATEHOE
AI'EHTCTEBRO POCCHACKMA
A ®OHA
HAVYHEIX DYHOAMEHTANBHBIX
OPTAHIT3ALHIT TR R

TN - FT

Poceuiickuil dona
YHIAMCHTAIEH B HOCIC 0B NI

[ewrp no npoliiemant Seo00rim Ortaenenne GHONOTHHECKHY HAYK
0 OpOIyETHBHOCTH Tecos PATI PoccHilckol akooeMHH HAYK

MOCKOBCKHA rocyJapcTBen i vHRBePCHTET
wu. MLB. JloMmonocosa Odmecren noyeoeeqoe wu. BB, Tokyuaesa

Komurer necos Pecnybinen Komu Komun pervoHaisHbIi Herovmepyecknii onj
wlepedpanan Taifras
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MHHHCTEPETRO MPHPOIIEX PECYPEOR Vupasneune PeaepaiinHoi cioymin

H OXPEHE] OKPYARIOICH CPeib 10 HEAIOPY B cu:]»epr_- HPHPOACTIOIBIO0BAH A
Peenyfnnen Komn (Pocnprpoanazsopa) no Pecnynmke KoMy

Poccus g
[Mporpassa passaTaa OOH Conansami agoamuyeckuil Gon (F2d)

*N\&

II

Kowmw otaenenne |

$ Federal Minisiry for the
{2 Environment, Nature Conservation
and Nuclear Safety

ml‘.'JlEpil.ll}rl{L'JE MHHHCTEPCTHO

Mporpavisa CLIMAEAST Mo OKpyKaomeil cpene. oxpaHe npHpoIL
H AAepioii He30nacnocTy

JIAG
HHCcTpyMeHTC

Komnanus «JlabHHcTpYMeHTER

Kosmnanna Li-Cor Bioscicnees (CLUA)
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Nlh. ||“”MI %ﬁ?prMeHTc

YBaxaemble konneru!

Cdpepa peatenbHOCTU KoMnaHumn «JlaBUHCTPYMEHTC» - MocTaBka aHanUTUYECKMx Npubopos,
nabopaTtopHoro 060pyAoBaHWsi U pacxofHblX MaTepuarnoB [Ans  HayYHbIX —UCCedoBaHui U
npov3BoAcTBa. VMiMess B cBOeM pacnopsbkeHun cbanaHcupoBaHHbI nopTdens o6opyaoBaHusi, Mbl
MMeeM BO3MOXHOCTb KOMMMEKCHOro OCHalleHusi nabopaTopuil «noA KIY», OCYLLECTBNsAA noadop
aHanuTuyeckoro, oblwenabopaTopHoro K BcnomMoratenbHoro o6opyaoBaHus ans  nabopartopuii
©1ONorMYecKoro, aKONOMMHYECKOro, XMMUYeCKoro, BUOTEXHONOrMYECKOro, reorpadmuyeckoro npocuns.

OCHOBHble NOCTaBLUMKM KomnaHuu «JlaBUHCTpymeHTC» - Beaywne amepukaHckue Wu
esponenckne npoussogutenun: LI-COR (CLUA), Labconco (CWA), Eppendorf (Fepmanus),
New Brunswick (CLUA), Guava (CLUA), Linseis (FepmaHusi) u MHorve gpyrve. OTO NO3BONSET Ham
rapaHTMpoBaTb BbLICOKOE Ka4yecTBO MOCTaBMSIEMON MPOAYKUMM U  HAOEXKHOCTb npefnaraeMblix
TEXHUYECKNX PELLEHWIA.

KomnaHusa «JlaGBUHCTpyMeHTC» uMeeT aBa cknaga B MockBe, 4TO AaeT HaM BO3MOXHOCTb
HEME[NEeHHO OTrPy3ku psiAa HAMMEHOBaHUI PAcXOAHbIX MaTepuanoB (HAKOHEYHVKW, MUKPONPOBUPKM 1
T.ﬂ.), a TakXe MenKoro oﬁopy/:toaauvm (I'IMI'IeTKI/I, Ao3aTtopbl U T.,D'.) — HeT HeO6X0,qVIMOCTI/I XOaTtb, Korga
Baw 3aka3 npubyaeT us-3a rpaHuubl.

KomnnekTtauua na6opatopui ocyliecTnsietcs Ha 6ase katanora VWR International (CLUA).
VWR USA (https://us.vwr.com) — KpynHEAWWiA MUPOBON MNOCTABLUMK AHANUTUYECKOTO U
oblenabopaTtopHoro obopyaoBaHusi (bonee ABYX MUIMOHOB nosuuuii B kartanore). Katanor VWR
USA npepnaraeT npaKkTU4Yecku BCE, YTO HYXHO AN OCHalleHusi nabopaTtopuit, U Mbl OCOGEHHO
pekomeHayem ero ans 6nonoros, GUOXMMMKOB 1 BUOTEXHOMOrOB.

KonnektuB komnaHuu «fMlabUHCcTpymMeHTC» 06najaeT orpoMHbIM OMNbITOM B 06acTv NOCTaBoK
obopynoBaHus. Hawe kpedo - MHAMBUAYaNbHbIA NOAXOA K KaXOOMy KnueHTy. COTPYAHUKM KOMMNaHuu
cpeaw npoyero 6yayT pagbl NoMoyb Bam 1 ¢ npuobpeTeHnem peakoro U yHuWKanbHoOro obopyaoBaHus,
He NpeACcTaBnNEeHHOro Ha POCCUNCKOM PbIHKE, a Takke peareHToB.

Komnanusa «JlabUHcTpymeHTC» obGecneymBaeT MOSHbIA KOMMMEKC YCIyr ANs pelleHust
3apay, NOCTaBMNEHHbIX NokynaTenem:

- COTPYAHWKM KOMMaHWW, UMetolwme Gonbluoit OnbIT paboTbl B HayYHO-UCCREAoBaTENbCKUX
yupexaeHusix CooTBETCTBYIOLEro npoduns, nomoryt Bam BeibpaTe onTumansHoe obopyaoBaHve Ans
peLueHnss KOHKPEeTHbIX 3adad ¥ noadepyT Haunyyluin BapuaHT MO COOTHOLUEHWIO LieHa-Kka4yecTBO-
YHKLMOHANbHOCTb;

- Mbl OCYLLECTBMSIEM OnepaTuBHYIO AocTaBky 0b6opynoBaHWsA OT NPOM3BOAMTENA A0 3akasyuka,
MCNOIb3ys OTNAKEHHYIO CUCTEMY MOTUCTUKY;

- BbICOKOKBanNuMULUMPOBaHHbIE WHXEHEepbl Hallel CEepBUCHON CryXObl BbINOMHAT BBOA B
aKcnnyaTaumio, rapaHTUtHOe, NocnerapaHTUnHOE U CEPBUCHOE OBCNYXuBaHne obopyaoBaHus;

- cepBucHas cnyx6a komnaHun «JlabHCTpymeHTC» npeanaraeT ycnyru No PemMOoHTY U
obcnyxvBaHuto obopyaosanus Labconco, Eppendorf, New Brunswick u pgpyrux npowussoautenew
He3aBMCHMO OT UCTOYHMKA NOKYNKW. BoaMoxeH Bble3a uHxeHepa B pernoHbl Poccum.

Lienb komnavum «J1a6VIHCTPYMEHTC» - NPeanoXuTb Bam, Halemy noKynaTersnto, MakCMMasnbsHO
LUIMPOKUIA ACCOPTUMEHT TOBAapPOB BLICOKOrO KayecTBa U NpodeccroHarnbHbIi CEPBUC.
HakonneHHbIit HAMM ONLIT U 3HaHMSI CAENaloT Halle B3aUMOAENCTBUE MAaKCUMarbHO

NPOAYKTUBHBLIM, KOMGOPTHLIM U BbIroAHbLIM Ans Bac!

www.labinstruments.ru

000 «KomnaHusa JTaGUHCTPYMEHTC»

r. MockBa, 117997, yn. Muknyxo-Maknas, a. 16/10 (B 3panumn UBX PAH), kopnyc 32, odouc 306
Ten. / cbakc: +7 (499) 724-8872, (495) 223-4815, (495) 669-2094, (495) 762-0236
OTBeTCcTBEHHbIV NpeacTaBuTens MocTaBumka:

K.X.H. AHUbINOBKY Cepreit UropeBuy

E-mail: sa@labinstruments.ru

Ten.: +7 (903) 762-0296
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L1/COR

YBaxaemble konneru!

Komnanus Li-Cor Biosciences (CLUA) siBnsieTcs Beaywum nponseoautenem o6opyaosaHus
NSt 9KONOrMYEeCcKoro MOHUTOPUHIa aTMocdepbl U NMOYBLI, @ TAKKe AMNS N3YYEHUs1 PaCTEHWIA.

Komnanusa Li-Cor npusHaeTcs MMPOBLIM NUAEPOM B MNPOU3BOACTBE NPO(ECCHOHANBHOro
obopyaoBaHnA ANA  WUCCNeaoBaHWst 9KOCMCTEM UM M3ydeHust razoobmeHa U (hOTOCMHTETUHECKON
aKTMBHOCTM pacTeHu.

000 «Komnanua JlabUHCTpymeHTC» sABnAeTcA  oduuUManbHbIM  3KCKMIO3UBHbLIM
npeactaButenem komnanum Li-Cor B Poccuiickon ®epepaumm u psige ctpad CHIN. 310 nossonser
Ham o6ecneymnTb rmbkue LeHbl N CxxaTble CPOKM NOCTABKM HA BECb CMEKTp 060opyAoBaHUs NPoM3BOACTBA
komnanwum Li-Cor.

B accopTumeHT npeanaraemoro komnaHuen Li-Cor o6opynoBaHus (nogpasaenetue Li-Cor
Environmental) BxoasT:

v TMopTaTUBHbIE CUCTEMbI AN U3YYEHUSA NMOYBEHHOTo AbixaHusA (cepus LI-8100), koTopble
MOTyT KOMMIIeKTOBaTbCsl MynbTunnekcopamu (Ao 16 paboumx kamep oOAHOBpPeMeHHo). MoryT
KOMMNMEKTOBaTbCA PasfMyHbIMU  TUMaMU  U3MEPUTENbHLIX kamep, 6Gnarogaps 4Yemy BO3MOXHbI
KOHpUrypaLuum B BUAE CTAaLMOHAPHBLIX MOHUTOPWHIOBbLIX KOMMIEKCOB UMW NEPEHOCHbBIX CUCTEM.

MopTaTMBHBLIE CUCTEMbl AN WU3y4YeHUs rasoobmeHa pacTeHMIA U MPOLECCOB
cotocuHTesa (cepusa LI-6400XT), koTopble MOryT KOMMMEKTOBATbCS Pa3nUyHbIMU  pabounmu
Kamepamu nof camble pasHble 06pasubl (XBOWHbIE, MXW, JMWAaWHUKA W T.4.), @ Takke MoryT
KOMNNEeKToBaTbCA WMNYNbCHbIM - hryopuMETPOM Anst  u3MepeHus dnyopecueHumun  xnopodunna,
KoTOpasi ABASIeTCH BaXHON XapakTepucTUKon (pOTOCUHTETUHECKON aKTUBHOCTN PaCTEHUN.

v MpodeccuoHanbHble razoaHanu3aTopbl 4515 UBMEPEHUS1 YPOBHS COAEPXKaHUS NapoB BOAbI,
YIEKUCoro rasa 1 MetaHa B atmocdepe:

- JlaBopaTopHbIi BEICOKOTOYHEI razoaHanusaTop CO, / H,O (LI-7000);

- KomnakTHble nopTaTuBHble razoaHanusatopbl CO; (LI-820) n CO, / H,O (LI-840A);

- Mazoananuaatopbl Ans paboTbl B MOMEBbLIX YCNOBUAX, B TOM YUCME B COCTaBe NPOrpaMmHo-
annapaTHbIX MOHUTOPMHIOBbIX KOMMNEKCOB: razoaHanusatopbl CO, / H,O oTkpbiToro (LI-7500A) n
3akpbitoro Tuna (LI-7200), rasoananusatop CH4 oTkpbiToro tuna (LI-7700).

v' KoMnnekcHble CUCTEMbl MOHMTOpUHra atmocdepbl cepum GHG (Greenhouse Gas
Analyzer Systems), Bkniovatome B cebs razoaHanusatop CO, / H,O u razoananusatop CHa.

v' MeTeopornoruyeckue ctaHuum cepum 7900-100 (Biomet Packages) yKoMMneKkToBaHHble
HabopoM [AaT4MKOB AN MOHUTOPUHra BCEX HEOBXOAUMbIX napameTpoB atMocdepbl U noysbl (MOryT
6bITb BbINOMHEHBI B hopmaTe «BallHA» Unu B chopmaTe «LUTaTUBY).

v/ CUCTeMbl aBTOHOMHOTO 3JIEKTPONUTAHMUSI Ha CONHEYHbIX 6aTapesix Ans komnnekcoB GHG
1 Biomet.

v/ CucTeMbl yAaneHHoOW CBSI3U A1 nepefayu UHGOPMaLUUu U OUCTAHLIMOHHOTO ynpaBneHust
(MoAemMHas 1 cnyTHUKOBas CBA3b).

v' AHeMOMeTpblI.

v U3amepuTenun ocBeLeHHOCTU U LUMPOKUIA aCCOPTUMEHT AaTYMKOB OCBELLEHHOCTH (B T.u.
pagmomeTpbl).

v’ [laTYNKM BNaXHOCTHW, TEMMNepaTypbl, OCaAKOB W Ap.

v Mpubopbl ANA U3y4YeHUs MPOEKTUBHOTO NOKPbLITUS pacTutensHocTh (LAI-2200)

v MpuGopbl AnsA udyvenus nnowaam nucrta (LI1-3100C v LI-3000C)

v" U mHoroe apyroe!

ACCOPTUMEHT JOCTYMHbIX NPUGOPOB HEMPEPBLIBHO pacTeT.

Mpoaykumst  komnaHum  Li-Cor  xapaktepuadyeTcs  WHTYUTUBHO-MOHATHBIM  UHTepdeiicom,
HaleXXHbIM BCEMOrofHbIM WCMONHEHWEM [Ans paboTbl B COXHbIX MOrOAHBIX YCIOBUSIX, BbICOKO
TOYHOCTBIO U CKOPOCTbIO U3MEPEHWIA, HU3KUM SHepronoTpebneHuem (ecTb BO3MOXHOCTb NMUTAHWUSI OT
CONMHeYHbIX GaTapei) 1 psaoM Apyrux NpUHLMNUanbHbIX JOCTOMHCTB, AenatoLux paboTy MakcumansHo
KOMCPOPTHOW W MO3BOMSIOLMX NOSyYaTb TOUHbIE, HAAEXKHbIE W BOCMPOW3BOAUMbIE pe3ynbTaTbl.
KomnnekcHble cucTtemMbl MOHUTOpWHIa OT komnanuu Li-Cor moryT 6biTb Nnerko agantupoBaHbl NOf,
MCNonb30BaHNe Pas3nuyHblX 4aTYNKOB, peanuayemblx ApYrMM1 KOMNaHUAMU-NPON3BOANTENSAMM.

www.licor.com
www.labinstruments.ru



ISBN 978-5-89606-543-2

977858967°065432

HayyHoe usdaHue

OYHOAMEHTAJIbHBIE U MPUKITAOHBIE BOIMPOCHI
JIECHOIO NOYBOBEAEHUA

MaTtepuans! VI Bcepoccuinckomn Hay4Howm KoHdepeHLn
No NIeCHOMY MOYBOBEAEHUNIO C MEXAYHAPOAHbIM y4acTueM

PekomeHA08aHO K u3daHuro
YyeHbim cosemom MIHecmumyma 6uonoauu Komu HL YpO PAH

PepakTop J1.A. ®enopoBa
OpuruHan-maket — E.A. Bonkosa

Nnuensuna Ne 0047 ot 10.01.99
KomnbtoTepHbiii Habop. MNognucaHo B nevatsb 24.07.2015.

®opmat 60x84"/, . MNevaTtb odceTHas. Bym. odceTHas.
Yen. ney. n. 18.75. Yu.-u3g. n. 18.5. Tupax 300. 3aka3 Ne 5786

PepakuunoHHo-nsgatenbckmin otaen Komu HayyHoro LeHTpa YpO PAH.
167982, I'CTI1, r. CoikTbIBKap, yn. NepBomanckas, 48.

OTneyaTaHo C roTOBOro opuriMHan-makera
B OO0 «Komu pecnybnukaHckasi Tunorpadus»
yn. CaBuHa, 81, ten. 28-46-71



