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OBHIASA XAPAKTEPUCTUKA PABOTbI

AKTYaJIbHOCTh TeMbI. ['OpHBIE KOCHUCTEMBI SIBJISIOTCS LIEHTpaMU OHOpa3zHOOOpa3us
IUTAHETHI B CBA3U C MHOTOOOpa3ueM MEeCTOOOUTaHUM, BOSHUKAIOIUM HM3-3a CII0)KHOT'O COYeTa-
HUSI IPUPOJIHBIX (DAKTOPOB: MEPECEUEHHOTO pesbeda, SKCIO3UIMH CKIOHOB, BHICOTHOM MOsIC-
HOCTH, (POPMHUPOBAHMS SKOTOHHBIX U a30HAIBHBIX COOOIIECTB, CIENU(PUUECKOTO TOPHOIO
MUKpPOKJIUMAaTa C BBICOTHBIMU TpaJUeHTaMU MeTeornapaMeTpoB. JJisi 3anoisipHbIX XUOUH T0-
BBIIIIEHHOE pa3HO0Opa3ue OMOTHl MOJATBEPKACHO Oojiee yeM BEKOBOM HCTOpHEH HcclenoBa-
HUI, HaYMHAas ¢ QUHCKUX M MIBEACKMX Hay4yHBIX skcrmemuimii konna XIX B. (Poppius, 1905;
Opunonun, 1936; 0630psl: Koponesa, 2012; 3enkosa, 2020; boposuues u ap., 2022). Hapsny
C 3TUM, 3al0JIAPHBIE TOPHBIE SKOCUCTEMBI YA3BHMbI K BO3JCHCTBUIO IPUPOJHBIX U aHTPOIIO-
TE€HHBIX (DAKTOPOB, U UX KOMIIOHEHTHI SIBIIAIOTCS WHIUKATOPAMU ATUX Bo3AeicTBui. B Xubu-
HaX 3HAYUTEIBHBIA HKOJOTHUYECKHUH yIIepO HAaHOCUT AESITeNbHOCTh TOPHOAOOBIBAIONINX U Tie-
pepabaTbIBaOUX MpeANpUATUi. [ coXpaHeHUs 3TAIOHHBIX KOMIUIEKCOB 3aIMOJISIPHBIX TOP-
HBIX JIECOB U TYHJpP C MX YHUKanbHOU (ropoit u daynoit B 2018 r. Tepputopuss Xubun Ha
wiomaan 84,8 Teic. Ta 00bsiBIeHa HarmonanpHBIM TapkoM (eepasbHOTO 3HAYCHHS, IPHOPH-
TeTHas 3aJada KOTOPOrO0 — BBISIBJICHHWE W OXpaHa MECTOOOWTAHUM PEIKUX BUIOB C Y3KUMU
HKOJIOTHUECKUMHU TpedepeHIyMaMu.

Cpenu nipupoiHbIX (HaKTOPOB MPEBANTHMPYIOINIEE BIUSHUE HA YS3BUMBIE SKOCUCTEMBI 3a-
MOJISIPHBIX TOP OKa3bIBAIOT KIMMAaTHUYECKUE U3MEHEHUs. B OTBET Ha yBelnueHHUE KIMMaTUye-
CKOW HOPMBI CpeHEMHOTOJIETHEN TeMIiepaTypbl Bo3nyxa 3a nocieanue 30 et Ha 1 °C u ro-
JI0BOI1 cymMMBblI ocasikoB Ha 5% (Knumatuueckue Hopmbl;, Jloknan..., 2023) B ropHBIX cucTeMax
ot Antae-CassHCKOHM npoBUHIMU Ha tore Cubupu 10 BHICOKOMUPOTHBIX CKaHAMHABCKHUX TOD,
[Tpunonsipuoro Ypana u XuOWH PETUCTPUPYETCS] BBHICOTHOE MPOJBIKCHHE TPAHMIIBI JIECOB
(Kprouxos, 1958 a, 6; Hlustos, 2009; Mowucees u ap., 2010, 2016; ITerpos u ap., 2021; TroTh-
kKoBa u J1p., 2021; Kasepun, 2022; Kullman, 2007; Grigoriev et al., 2022). B Xubunax npu
cpaBHeHHHU a’podorocHUMKOB 1958 r. u kocmocuumkoB Terra/ASTER 2001 r. ompenenen
noabeM rpanuilsl geca moutu Ha 30 m (Kpasuosa, Jlomkapesa, 2010; Rees et. al, 2008). Otu
W3MEHEHHUS HE MOTYT HE BJIIMSTHh Ha pa3HOOOpa3we M BHICOTHOE paclpocTpaHeHHe TOPHOU Ono-
THl W, CJEAOBATEIbHO, TPEOYIOT MX BBISBICHUS U MOHHMTOPHHTA, HapsAy C HCCIEIOBaHUEM
TEeMIIepaTypbl KaK OCHOBHOTO (haKTOpa KU3HEACATEIHHOCTH OPTraHU3MOB Y CEBEPHBIX IPaHUIL
BUJIOBBIX apeasioB. lleneHanpaBiieHHbIE UCCIIEIOBAaHUS MOYBEHHOW (hayHbl XHOWH B TOCIIEI-

Hue aecsatunetus (Poccomumo, 1989, 1994; 3enkosa u np., 2009, 2011 a, 6; JIuckosas, 2011;



[Toxxapckas, 2012; 0630p: 3enkoBa, 2020) HE COMPOBOKAAUIUCH PETYISAPHBIMU yY€TaMH TEM-
nepaTyp — €€ U3MEPSUIH JIMIIb B 1aThl SKCIIEIUIIMOHHBIX BBIE3/I0B KIIACCUYECKUMHU MPUOOPaAMHU.
Ce3oHHas ¥ rojioBasi IMHAMHKA TeMIIEpaTyphl U €€ BIUSHUE Ha pazHooOpasue M pacnpocTpa-
HEHUE OECIIO3BOHOYHBIX B rOpaxX OCTABAIMCH HEUCCIIEIOBAHHBIMU. PellieHnio 3a1a4u mpoJioH-
TMPOBAHHBIX YYETOB TEMIIEPATYPhl B TPYAHOJOCTYIHBIX YKOCHCTEMAaX TOp, BHISBICHUS €€ CO-
BPEMEHHOW JMHAMUKH W OLIEHKU BJIMSHUS Ha PacHpoCTpaHEeHHE OECIO3BOHOYHBIX CHOCOO0-
CTBYIOT PErMCTpPaTOpPhl HOBOT'O MOKOJIEHUSI — MPOrpaMMHUPYyEMble TEPMOXPOHBI, MOJYUYHUBIINE
[IUPOKOE MPUMEHEHNE B AKOJIOTUUYECKOM MOYBOBEJACHUHU U CMEXHBIX AucuuruinHax (Maxuro-
Ba, 2008; ITaBmos, 2008; Kasepun u ap., 2014; Kasep3nesa u np., 2016; ®enopos-/1aBbiioB 1
ap., 2018; CeetnakoB u ap., 2021; Ilep6akosa u np., 2022; Ocokun u ap., 2012; 3eHKoBa,
2013 a, 6, 2015; Imakuu u ap., 2013; Moucees, 2016; CrapueB u ap., 2016; Kamynuna u
ap., 2020; JlutBuHoBa, Kamrynuna, 2021).

Leanb paGoThl — BHIBICHHUE COBPEMEHHBIX TPEHOB TUHAMHUKU TEMIIEpaTyphl U paclpo-
cTpaHeHus 0eCl03BOHOYHBIX JKUBOTHBIX B TMOYBAX 3allOJISIPHBIX TOp B yCIOBUSX KIMMaTH4e-
CKHMX M3MEHEHHUN U BO3PACTAIONIUX aHTPOIOTE€HHBIX Harpy30K (Ha mpumMepe XuOuH).

3anaum:

1) HUccnenoBath OCOOCHHOCTH PacIpOCTPAHCHUST OCCIIO3BOHOYHBIX B XHOWHCKOM ToOp-
HOM MacCHBE€ B 3aBUCHMOCTH OT IMPHUPOJHBIX (DAKTOPOB: TeMIMEpaTyphl BO3AyXa U MOYBHI, BbI-
COTHOM MOSICHOCTH NMOYBEHHO-PACTUTEIBLHOTO MOKPOBA, BEICOTHI HAJl YPOBHEM MOPSI, IKCIIO3H-
MU U PACIOJIOKEHUS TOP.

2) WccnenoBarh MTUHAMHKY pa3HOOOpa3us OSCIO3BOHOUYHBIX U YCIOBHH MX OOWUTAHHS B
TOPHBIX 9KOCUCTEMAX, HAPYIIEHHBIX Pa3HBIMHU TUIIAMHU BO3JICUCTBUSA (BBIPYOKH, TOKAPHI).

3) ChopMupoBaTh Ha OCHOBE PE3y/IbTaTOB MCCIEAOBAaHUI 0a3bl JaHHBIX MO pa3sHOOOpa-
310 0€CIO3BOHOYHBIX U TEMIIEPATYPE TOPHBIX MOYB XHOUH.

B pabote ncmonb30BaHO MOHATHE «HACEIEHUE MOYBEHHBIX 0ECIO3BOHOUHBIX», TPAKTYye-
MO€ KaK COBOKYIMHOCTh BUJOB >KMBOTHBIX, HACEJSIOMIUX OJHY TEPPUTOPHUIO, U YUUTHIBAIOIIEE
JTUHAMHKY WX YUCJICHHOCTH M KOJIMYeCTBEeHHBIE cooTHOIIeHus (YepHos, 2008).

Hayunasi HoBu3Ha. BriepBrie Ha mpumepe 35 O6uo1ieHO30B XHOWH, HCCIETOBAHHBIX B
2013-2023 rr., mOJdy4YeHbl U CBeJIeHbl B MH(OPMAIIMOHHYIO CUCTEMY CE30HHBIE U TOJUYHbIC
TEeMIIEpaTyPHBIC PSAbI, XapaKTEPUIYIOIIUE COBPEMEHHYIO TUHAMHKY TEMIEPATYphl 3amofisp-
HBIX TOPHBIX NoYB. OmpeeneHbl Auana3oHbl U CyMMBbI TEMIIEPATYpP XOJIOAHOTO U TEIUIOro Te-

PHOJIOB rojia, MPU KOTOPHIX (PYHKIIMOHUPYIOT MOYBbI XUOUH U Hacestonas ux ¢ayHa. Boiss-



JieH BBICOTHBIN nuamna3oH (340-500 M Hax yp. M.), B TIpeiesiax KOTOPOTO BBIPAXKEHBI JOCTO-
BEpHbBIEC PA3IU4Msl JIETHUX M 3UMHUX MOYBEHHBIX TEMIIEpATyp MEXAY CKIOHAMHU Pa3HOW 3Kc-
MO3UIMU ¥ TOPHO-PACTUTENBHBIMU TIOsiIcaMu U popMUpyeTcsi Hanbosee pazHooOpa3Hoe Hace-
jaeHue Oecrno3BOHOUHBIX. OmnpeneneHbl CPOKH «3ama3AblBAHUS» OCEHHETO OCTBIBAHMS IOJI-
CTWJIKH HIKE TOPOTOBBIX TEMIEPATyp MO CPaBHEHHUIO C aTMOC(EpPHBIM BO3AYXOM, IpOJieBa-
IOLET0 NEePUOo aKTUBHOCTH MOYBEHHOW OMOTHI. BriepBble MpOBEAEHBI UCCIEN0BaHUs Haceme-
HUsl OECTIO3BOHOYHBIX M MOYBEHHBIX ()aKTOPOB HA MEPBBIX CTAAMSIX BOCCTAHOBIICHUS COCETHUX
BbIPYOOK U rapeil XvuOuH U BBISIBICHBI PA3JIMUUs, CBA3aHHBIEC C TUIIOM HAapYyIIEHUS TIOYBEHHOTO
nokposa. Bersasien s dext paurensHoro (He meHee 10-Tu ser) npuiedeHus caadbo 3apacTa-
IOIUMU BBIPYOKaMU U TapsiMH HETHIHYHBIX JUJIS TOpHOU (payHbl XMOUH BUIOB YWICHHCTOHO-
TUX C pa3HbIMU KOJOTHYECKUMU pedepeHuusIMu. PayHa yieHUCTOHOroe XMOUH MONOJHEHA
131 HOBBIM BHIIOM.

Teopernueckasi 3Ha4YUMOCTb. CPOPMUPOBAHO MPEACTABIEHUE O COBPEMEHHOM NMHA-
MHUKE TeMIIepaTypbl TOPHBIX MOYB ceBepo-3amaaHoro cekropa A3P®. [loaTeepkaeHa npuHai-
JIS)KHOCTh 30HAJIBHOTO JIECHOTO MO/30J1a U MOYB BCEX TOPHO-PACTUTENBHBIX MOSICOB XHOUH,
BKJItOYasi c1a00pa3BUTHIE METPO3EMBI XOJIOIHBIX TOJBIOBBIX IYCThIHb, K TUIY JUIMTEIBHO CE-
30HHOIIPOMEP3AIOIINX, MOATUITY XOJIOJHBIX MOYB (IO KiIacCU(UKALUU MOYB MO TEMIIEpaTyp-
Homy pexxkumy ([dumo, 1972). Tlpocnexensl oOiue 15l 30HATBHBIX U TOPHBIX TMOYB TPEHIBI,
COOTBETCTBYIOUIME KIMMATUYECKUM H3MEHEHMSIM (IOTEIJICHUIO) IMOCHEIHUX JECATUIETHIM.
O060CHOBaHO TpeACTaBlIEHUE O rapsx U BbIpyOkax XHWOWH, KakK JIOKAJbHBIX Y4acTKax MOBBI-
IIEHHOTO (hayHHCTHYECKOro pasHooOpas3us. Ha mpumepe HapylmIeHHBIX TOPHBIX TEPPUTOPHIA
c(hOopMHUpPOBAHO TpPEACTABICHHE O TEMIEPATypax BEreTallMOHHOTO CE30HAa, MOTEHILHAJIBHO
NOAXOJAIUX JUIsl MPUBJICUYEHUS TEIUIONIOOMBBIX BUIOB Oecro3BoHOUYHBIX. llonTBep:knena
HEOOXOAMMOCTh COXPAaHEHHS JIECHOM MOACTUIIKU JUIA TOAIEP’KaHUS TEIUIOBOTO M BOJHOTO Oa-
JaHca U BOCCTAHOBJIGHUS HMCXOJHOTO (JIECHOTO) KOMILJIEKCa OECrO3BOHOYHBIX M 3KOJOTHYe-
CKUX (YHKIIUN HAPYIICHHBIX TOPHBIX ITOYB.

I[IpakTnyeckasi 3HAYUMOCTb. BhIsiBJIeHHBIE 0COOEHHOCTH pacmpe/iesieHust 0ecro3Bo-
HOYHBIX )KUBOTHBIX B TOpax OT MPUPOAHBIX (PAKTOPOB (BBICOTHI HAJ ypP. M., SKCIIO3ULIUU CKIIO-
HOB U OKPY>KaIOIIMX TeMIIepaTyp) MO3BOJSIOT: IIeJIEHANIPABICHHO BECTH MOUCK HOBBIX MECTO-
oOWTaHUN peIKUX W OXpaHAEMbIX BUJOB TOpHOM (hayHbI; MIAHUPOBATH MPHUPOJAOOXPAHHBIC
MEPOIPUATHS U OTPAHUYMBATH XO34MCTBEHHYIO JESATEIBHOCTh U TYpU3M Ha Tepputopun Han-

napka «XuOune» U pernoHanbHbIx OOIIT. OprannzoBanHas MOHUTOPUHTOBAs CETh (TOPHO-



TaeXHBIN JileC U TPU BapHaHTa €ro TpaHc(hopMaluu), HE UMEIOLas aHAJIOrOB B 3aIOJISIPHBIX
ropax, CiyKUT OCHOBOHM JOJITOBPEMEHHOIO CPAaBHHUTEIBHOIO 3KOJIOTMYECKOI0 MOHUTOPUHIA
TEMIIOB U HaIlPaBJIEHUH CYKIIECCUOHHBIX NPE00pPa30BaHUI HAPYIIEHHBIX FTOPHBIX 3KOCUCTEM U
Hacessitonied ux ¢ayHsl. CIMCKU BBISIBJICHHBIX Ha BBIpyOKax U rapsx 0ecro3BOoHOYHBIX (125
BUJIOB) MOTYT MCIIOJIb30BAThCS KaK: YEK-IHCThI B 3KOJIOIMYECKOM MOHUTOPUHIE€ HapyLUICHHbBIX
IIOYB 3aIOJIIPHBIX PailOHOB M KaK OCHOBA JUIsl METaaHAJIM3a U MEXPETHOHAIBbHON MH(pOpMa-
IIMOHHOM CHCTEMBI 110 BUJaM, KOJIOHU3UPYIOIIUM HAPYLICHHbIE U TOPHBIE 3aMOJIIPHBIE SKOCH-
crembl. ChopmupoBaHHbIE 0a3bl TaHHBIX SABJISIOTCA: HHCTPYMEHTOM HAay4YHOM aHAJIUTHYECKOU
paboThl B KOJOTUYECKOM U KIMMATHYECKOM MOHUTOPUHIE M MPUPOJIOOXPAHHBIX MEPOIPHS-
tusix B Hamnapke «XuOunbl» u peruonanbHbix ropusix OOIIT (3amoBegnuku «IlacBuk» u
«Jlanmanickuit», npupoaHblil mapk «KopaOiekk»).

IToJ10:keHNsl, BLIHOCHMbIE Ha 3aIUTY:

1. Tpenapl pacnpocTpaHeHUs] OECIO3BOHOYHBIX HMBOTHBIX Ha CKJIOHaX XHUOWHCKHX TOp
(HUCXOIAIIME WM BOCXOAIINE) COOTBETCTBYIOT BHICOTHBIM TPEHJaM pacHpeesIeH s TOUBEHHBIX
temrneparyp. Hacenenne Gecrio3BOHOUHBIX Pa3HOOOPA3HO M MHOTOUHMCIIEHHO B Ooliee mporpeBae-
MOM BBICOTHOM juana3zoHe 340-500 M Hax yp. M., HE3aBUCHMO OT TOPHO-PACTUTEILHOTO Mosica U
TIOJIO’KEHMSI TOp B Ipezeax MaccuBa. Ha pa3HbIX BBICOTAaX OHOIO (TOPHO-TAEKHOI0) MOsICA MOTYT
npeo0aiaTh MOYBEHHBIE caripodark, 3aBUCSILIME OT TEMIEPATYPhl MOYB, WM XUIIHbIE YIEHUCTO-
HOTHE ¥ HACEKOMbIE—a3pOOHOHTBI, CBA3aHHBIE C IIPOrPEBOM BO3/1yXa.

2. HuzoBoii moxap sBisieTcss Oosiee MOIIHBIM (hakTOpoM TpaHchopMalmu TOPHO-
TaeKHBIX JIECOB 10 CPABHEHHIO CO CIUIONTHON HEPAaCUUIIEHHON BBIPYOKOH M IPUBOJMT K (oOp-
MHUPOBAaHHUIO 0oJiee pa3HOOOpPA3HOrO M CHeUU(PHUUEecKOro HacelleHHs OecrO3BOHOYHBIX. -
(deKkT npuBieYEHUs] HapYLIEHHBIMH TEPPUTOPUSAMH BUJOB C Pa3HBIMU 3KOJOTMYECKUMU Mpe-
depeHuAMEI, B TOM YHUCIIE, — HEXapaKTEPHBIX JIJIs1 MECTHOM (hayHBI 3aMOJISIPHBIX TOpP, COXpa-
HSIETCSl HE MEHee JIeCATUIIETHS OCie BO3ICHCTBUS.

CreneHb J0CTOBEPHOCTH Pe3yJbTaTOB. JlOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTATOB
000ocHOBaHa O0JBIIUM 00BEMOM KOJIIMYECTBEHHBIX JAHHBIX, OJYYEHHBIX 32 MHOTOJIETHUI Te-
pPHOJ MCCIIEIOBAaHUI B 3HAYMTEIHHOM YHCJIE TOPHBIX OMOILIEHO30B C MCIIOJIBb30BAHUEM CEpPTH-
bunupoBaHHbIX U3MepUTenbHBIX TpuOopoB (["oc. peectp cpeacts uzmepenuit P®); odbpadboT-
KON JTaHHBIX B CTaHJApPTHBIX MporpaMMHbIX nmaketax Excel u Statistica; myOnukanuei pe3yib-
TaTOB B PELIEH3UPYEMBIX HAYUHBIX U3JAaHUAX; peructpauueii 6a3 nanusix B GenepanbHoit

cny>1<6e 1o HHTeHHeKTyaHLHOﬁ cooctBeHHOCTH «PocraTeHTy.



Anpobauus padotbl. Pe3ynbratel paboThl MpeaCTaBICHbl B BUJIE YCTHBIX JIOKJIAJ0B Ha
MEXIYHApOJHBIX M BCEPOCCHUMCKUX HAy4dHbIX KOH(pepeHIUsX: «lOpHbIE 3KOCHCTEMBI U UX
koMroHeHTh» (Hampuuk, 2024; 2021); «IIpupoga ApKTHKH B COBPEMEHHBIX HAyYHBIX HCCIIC-
noBaHusax» (Amatutsl, 2024); «OKoJIOru4ecKkue NpoOJIeMbl CEBEPHBIX PETMOHOB M IYTH UX
pemenus» (Anatutel, 2024; 2019); «3MeHeHne KiIuMarta: TPUYUHBI, PUCKH, MOCIEACTBUSI,
npoOneMbl aganTanuu u perynupoBanus» (Mocksa, 2023); «buOMOHUTOPUHT B ApPKTUKE —
2022» (Apxanrenbck, 2022); « AKTyalbHBIC TPOOJIEMBI T€OJIOTHH, TEOPU3UKH U TEOIKOTOTHI»
(AnatuTtsl, 2022); 50th International ARCTIC WORK SHOP (Colorado, 2021); «AxTyanbHbie
BOIPOCHI U3YUYEHHS] U COXPAHEHUS! PACTUTENBHOIO MUpa APKTUKH U TOPHBIX palloHOB» (Ama-
TUThI, 2021); «K MOHUTOPUHT COCTOSIHUS M 3arpsi3HEHUS] OKpY’Karouel cpeabl. DKOCUCTEMBI U
kuMmaT Apkruueckoit 30Hb» (Mocksa, 2020); «['nobanbHbie npoOiaeMbl ApKTUKH U AHTapK-
tukn» (Apxanrenbck, 2020); «DyHIaMEHTaIbHBIC KOHIETIIMNA (U3UKH MOYB: pa3BUTHE, CO-
BPEMEHHBIE MPUJIOKEHUS U TiepcrieKTuBb» (Mocksa, 2019); «MaremaTuyeckue uccie10BaHus
B €CTECTBEHHBIX Haykax» (Amatutsl, 2019), XVI ®epcMaHOBCKO HAYYHON CECCUM.

JInuHbli BKIaJ aBTOpa. ABTOp y4acTBOBAJ B SKCIEIWLMOHHBIX padoTax, yueTax TeM-
neparypsl U MOYBEHHOU (ayHbl B XMOMHCKUX TOpax M Ha NPUXUOMHCKON paBHUHE, B pazdope
MOYBEHHBIX MPOO, JIOBYIIEK U KaMepalbHOM 00pabOTKe 300JI0TMYECKOro MaTepHala; CTaTH-
CTHYECKOW 00paboTKe TeMIepaTypHbIX PSAAOB, GOPMUPOBAHUH U HAMIOTHEHUH TeMIIepaTypHOI
0a3bl TaHHBIX; B MOATOTOBKE KapTorpadudeckux matepuanos (ArcGIS, sepcus 10.4). Ananus,
0000111eHre U WHTEpHpEeTalrs pe3yidbTaTOB BBINOJIHEHbI aBTOPOM JIMYHO WMJIM MPHU €ro HEmo-
CPEIICTBEHHOM y4YacTHH.

Yuactue B mnpoekrtax. Pabora mpoBegeHa B pamkax Tem loczamanus No
1021051803679-9 «/luHamMuka BOCCTaHOBJIEHUs OHMOpa3zHOOOpa3uss U (YHKIUN Ha3E€MHBIX
skocucteM CyOapKTHKH B YCIOBUSX KOMOMHHPOBAHHOTO JCHCTBUSA MPUPOIHBIX U aHTPOIO-
reHHbix (axtopoBy, 2018-2021 rr. u Ne 1220224001202 «buopaznoobOpaszue U MyJIbTH-
(YHKIMOHATBHOCTh HA3€MHBIX dKocucTeM EBpo-Apkrnueckoro peruona», 2022-2024; Bax-
HEHIIEro MHHOBALMOHHOTO MpoeKTa rocynapcrseHHoro 3HadeHust Ne 123030300031-6 «Pa3-
paboTKa CHCTEMBbl Ha3€MHOI0 M JUMCTAHIMOHHOI'O MOHUTOPHHIA ITYJIOB YIJIEPO/Ja U MOTOKOB
NapHUKOBBIX Ta30B Ha Tepputopun PO, obecnieueHre co3laHus CUCTEMBI yyeTa JaHHbIX O TO-
TOKaxX KIMMAaTUYECKHU aKTHBHBIX BEIIECTB M OIOJKETE Yriepoja B Jiecax M JPYrUX Ha3eMHBIX
AKOJIOTUYECKHUX cuctemaxy, 2022-2024; rpanta PH® Ne 22-14-20002 «buonoruueckoe pas-

H006paBI/Ie 141 (bYHKHI/IOHI/IpOBaHI/Ie TOPHBIX APKTHYCCKUX 3KOCHUCTCM Komabckoro IMOJIyOCTpOBa



B SIIOXY II00ATBHBIX KIMMATHYECKHX M3MeHeHmi», 2021-2024. /luccepTalluOHHOE UCCIE0-
BaHUE aBTOpa nojuepxkano rpantoM PODH—-Acmupantsr Ne 20-34-90135 «TemmneparypHsrii
peXHUM TOYB Kak (hakTop pazHooOpa3us M aKTMBHOCTH MOYBEHHOW OMOTHI B TOPHBIX IKOCHU-
cremax Kombsckoit Cybapkruxmy», 2020-2022.

IMyoaukanumn. [lo pesynpTaTam quccepranuu omyonukoBaHo 11 HaydHbIX paboT, B TOM
ymcie 4 cTaTby B KypHasIax, peKoMeHJ0BaHHBIX BAK P®, 3 U3 KOTOpBIX MHAEKCUPYIOTCS B
MEeXIyHapoaHbIX 6azax WoS u Scopus.

O0bem u cTpyKTypa. [luccepranus BKIIOYAEeT BBEACHHE, 6 IJ1aB, 3aKIIOYEHHUE, PEKO-
MEHJIAllUU, TEPCIEeKTUBBI JajbHEHIed pabdoThl, CIIUCOK IUTUPYEMOW JuTepaTypsl (268 uc-
TOYHHKOB: 40 Ha MHOCTPAHHOM sI3bIKE M 228 Ha pyCcCKOM), U3JIokeHa Ha 216 crpanumax, co-
JEPKUT 76 pUCYHKOB, 23 Tabnuuel U 8 npuinoxkeHuit (20 Tabnui, 2 pucyHka).

BbaarogapHocTtu. ABTOp BbIpa)KaeT UCKPEHHIOW OiarojapHocTh K.0.H., moneHty M.B.
3eHKOBOMW 3a PYKOBOJCTBO pabOTOM, UJIeH, MOMOIb MPHU MOATOTOBKE JUCCEPTALUU U TAKCO-
HOMHYECKOM OTIPEJICIICHUH TTOYBEHHBIX OECIO3BOHOYHBIX, [ICHHBIE COBETHI M 3aMeYaHusl. AB-
TOp MpU3HATENEH coTpyaHukam Jadbopatopun Hazemusix skocuctrem UIITIDC KHI[ PAH 3a

BO3MO>XHOCTb MPOBEJECHUS UCCIEA0BaHUN Ha 0aze abopaTopuu, MOJACPKKY U IIEHHbIE COBe-

Thl. ABTOp Oarogapur k.0.H. ‘HE KoponeBy{ (ITABCHU KHII PAH) — pykoBoauTes MpoeKTa

PH® u opranmzaropa TOpHBIX IKCHEAMIINMA, B XOJI€ KOTOPHIX OblIa coOpaHa 3HAYHMTENbHAs
yacth Matepuana. Ocolyro GiaronapHocTh aBTop BhipaxaeT A.0.H. OwmunmnoBy b.1O. (Apxan-
rensck), 1.0.H. MakapoBy K.B. (Mocksa), k.0.H. 3yopuiit H.A. (Apxanrensck), k.60.H. KOcymo-
By 3.M. (Hanpuuk), k.6.H. Jlutir A.A. (CeixThiBKap), K.0.H. HexaeBoii A.A. (MockBa) 3a BUJ0-
BOC OTIpe/IeICHIEe OCCIIO3BOHOYHBIX, IPEIOCTABICHHBIC JJAHHBIC M KOHCYJIbTanuu. OTIeIbHbIC

CJIOBa 0JIaro1IapHOCTH aBTOP BBHIPAXKAET CBOMM POJHBIM 32 BEPY U MOIIEPIKKY.

1. MIPUPOJHBIE OCOBEHHOCTHU XUBUHCKOI'O 'OPHOI'O MACCHUBA

[TpuBeneHBI CBeIEHUSI O TEOJIOTUYECKOM CTPOCHHUH, penbede, KimMare, mouBoo0pa3oBa-
HUU ¥ BBICOTHOM MOSICHOCTH MOYBEHHO-PACTUTENLHOTO MoKpoBa XuOuH. PaccmorpeHna cre-
NEeHb W3YYEHHOCTH TEMIIEPATYpPHOTO PEXHMMa MOYB M MOYBEHHOW (hayHBI, TMPOMBIIIICHHOE

OCBOEHHME MaccuBa U craTyc oxpansl, kak OOIIT ¢enepanbHOro 3HaueHus.

2. OBFBEKTBI U METO/IbI
KommiekcHble ncciieqoBaHus HacesleHUsl 0€CIIO3BOHOYHBIX U NMOYBeHHBIX 7°C mpoBeje-

HbI B 2013-2023 rr. B IpUpOAHBIX U HAPYIIEHHBIX Ononeno3ax Xubut (67°36'-50" c.m. 33°36"—



34°10’B.1.) ¥ B 30HAJIBLHOM COCHSKE Ha MPUXUOWHCKOW paBHUHE (67°34'43.6", 33°17°51.8").
[louBbI UCCIENOBAHBI B YETHIPEX PACTUTENIBHBIX MOsiCax B Auana3zoHe BeicoT 220—-1060 m Hax

yp. M. Ha CKJIOHaX Pa3HOM 3KCIIO3HUIUU 8-MU XHOMHCKHX Top (Tabmuia 1).

Tabmuma 1 — XapakrepucTuka UCCIIeTI0BAaHHBIX OMOLIEHO30B

Topa :‘)KCHO; PacturenpHbiit Bricora Han yp. O603HAYCHIC
3ULIHS ITosic M., M*
[TpupoaHbie ropHble OMOLIEHO3bI
N Alnw, Al3n,
AlKyaiiBeHYOPD [Inaro ["onb110BBIE TYCTHIHU 1055-1060 AT, Alvex-mu
BynbsiBpuopp ITnaro ["01b110BBIE MYCTHIHU 1021-1023 Bl'nw, Bl3n
[TnaTo I'opHbIe TYHOpPBI 730 FOsBT
KOxcnopp 1O ["opuble TYHIPHI 640 fOsT
1O bepe3oBbie KpUBOJIECHS 490 FOsbK
I'opHbIe TyHIPEI 550 CwT
CyoumnaiiB 3 bepe3oBbie kpuBoJIEChA 340 CwbK
EnoBsie penkonechs 270 CwE
I'opHble TyHIpBI 505 FOmswT
FOmeuopp 103 bepe3oBbie kpuBOIECHS 380 FOmswbK
COCHOBBIE PEIIKOJIEChS 315 FOmswC
I'opHble TyHIpBI 500 KwTs00
Kysnsnopp 3 bepesoBbie kpuBoJieChs 450 KwbKao
EnoBsie penkosiechs 300, 350, 400 KwE300—KwE400
Hapy1ieHHbIe TOPHBIC TEPPUTOPUN
MesxropHas CocHsik (KOHTPOJIb) 236 C
OJHHA Jonmuma ["opensrii nec 235 Ic
Kynuiiok BripyOka 227 B
I'openas BeipyOKa 221 I'B
Hpeﬂrlc{)ggzﬂ pap- [Tnakop 30HANIbHBIN COCHSIK 145 PC

[Tpumeuanue. * [lannbie nomydensl 1o GPS-naBuratopy Garmine Trex Touch 35

BricoTHO-TIOSICHOE pacipocTpaHeHre OeCIO3BOHOYHBIX U MOYBEHHBIX 1°C aHaTU3UpOBa-
mu B 2014 r. Ha nmpumepe 3-X rop, pacHoJIOKEHHBIX HAa CXOJHOM IIMPOTE B BBICOKOTOPHOMU
neHTpanbHoi yactn XubuH (T. FOkcnopp, O skcno3uius) 1 Ha HU3KOTOPHBIX OKpanHax — 3a-
naaHo# u BocTouHo# (ropsl FOMmeuopp, KO3 u Cyomnaiis, 3). 3anaausiii ckioH r. Kysnemopp ¢
MOSICOM CTIEJIBIX eIBHHUKOB, ITPEICTABICHHBIM HE Ha BCEX ropax, ObUI BBIOpaH I aHaIu3a 13-
MCHEHUS HaceJIeHHsI OECIIO3BOHOYHBIX M OKpykaroumx 7°C (B0o3/1yXa U MOYBbI) B IPAJUCHTE
BbICOT ¢ marom 50 metpos: 300, 350, 400, 450, 500 m Hax yp. M. (2019 1.).

Junamuky 7°C (20172023 rr.) 1 pasHoOOpa3ue 0ecro3BOHOYHBIX B IIETPO3EMax — Clia-
OO0pa3BUTHIX MMOYBAX MOSCA XOJOIHBIX FOJILLOBBIX MYCThIHb HAa MPEAEIbHBIX BHICOTaX XUOUH —
UCCIIEAOBAJIH 1O (hparMEeHTaMH PACTUTEIBHOCTH Ha TIATOOOpA3HBIX BepIIMHAX Top Bymb-

SABpUYOPp U AMKyallBeHUOPp, YJAICHHBIX Ha 7 KM APYT OT JIpyra.




BiusiHue pa3HbIX THIIOB BO3ACHCTBHS (IPOMBINUICHHOW PyOKH TOPHO-TAeKHOTO Jieca Ha
wiomaau ~100 ra B 2012 r. 1 HU30BOrO MOXapa rwiomiaasio 8 ra B 2013 1.) Ha HaceneHue Oec-
NO3BOHOYHBIX, TEMIEpaTypHble W XUMHUYECKHE IIOKA3aTeJd I0YB HCCIENOBAIM Ha CETU
CMEXHBIX ydacTKoB B JosinHe KyHwuitok Ha ceBepe Xubun B 2015, 2018 u 2021 rr. B xosn-
TposnbHOM cocHsike (C) U Tpex BapHaHTax ero TpaHcpopmanuu — ropenom cocHsike (I'C), Ha
BBIpYOKe (B) W HapylIeHHOW JBa roja MOAPsA ropeiod BeIpyOke (/'B) 3aloXuiam 2 mapsl
MOHUTOPUHTOBBIX YYaCTKOB 10 IPUHIUITY «TOPEJIbI — HE ropelblit»: napy JiecHsIX «I C—C» u
napy OTKpBITBIX «/ B—B». PaccTosiHue Mexay nmapaMH ydacTKOB COCTaBWIO | KM, B mapax —
300 M (o 150 M oT pasaensiomiell y4acTKU TpyHTOBOU jgoporu). ['omoByro muHamuky 7°C
MOYBEHHBIX Mpoduiei anamuzupoBaaud B 2022 u 2023 rr. (uepe3 9—10 u 10-11 ner mocrne
BO3JICUCTBUA).

Junamuky 7°C 3onanpHOr0o Al-Fe-rymycoBoro mon3ona wuccienoBaid B COCHOBO-
MEJIKOJINCTBEHHOM JIeCY Ha NMPUXUOMHCKOM paBHHUHE, JieXkalled, Kak 1 XUOUHBI, B CEBEPO-
Tae)KHOH moa30He, B 12-33 kM oT oOcienoBaHHbIX Top. Pesynbrarel 3a 20162023 rr. cpas-
HIWH ¢ ydetamu 7°C mouB Ha 3toi Tepputopun B 1971-1979 rr. (Cemko, 1982).

Temmeparypy usmepsun ceprudunmpoBanabiMu TepmMoxpoHamu DS1921-F5 (roc. pe-
ecTp cpenctB uzmepenuit P®) ¢ nepuoanunocteio 2—4 yaca Ha BbICOTE 2 METPOB (BO3/1yX), Ha
MOBEPXHOCTHU MOYB, Ha TNTyOWHE OPraHOT€HHOT'0 TOPU30HTA (MOACTHIIKHM) 5 CM U B poduiie Ha
10, 15, 20 u 40 cM. TepMOXpOHBI, MPUKPYUEHHBIE K TOHKUM JIEPEBSIHHBIM peKaM, 3arTyOIisiid
B IpO(UIM Ipu MOMOILM TOYBEHHOT0 Oypa.

Jlnst oTiioBa 6€CrO3BOHOYHBIX B CPOKHU 3aKJIAJKA TEPMOXPOHOB OTOMpann oOpa3iibl Mo-
cTuiku 25%25 cm? B 10-kpaTHOM IOBTOPHOCTH M YCTaHABJIMBAIM OYBEHHBIE JOBYIIKH 500 M
¢ 5% p-om dopmanuna B 30-KpaTHONM MOBTOPHOCTU: TPHU JUHUU MO 10 JIOBYIIEK C PaCCTOSHHU-
eM MEXAy JOBYIIKamMH U JUHUSAMHU 10 10 meTpoB. Cpoku paboThI JIOBYIIEK U TEPMOXPOHOB
COBMAJANIU: C CEPEIMHBI-KOHIIa Masi Ha paBHUHE U C KOHIA HIOHSI—Hayaja UIoJisi B ropax — JI0
3aMOpO3KOB B cepennHe—KoHIe ceHTs0ps. [locne pyunoro pazdopa oO6pa3ioB U COAEPKUMOTO
JIOBYLIEK MOACTWJIKY MporpeBanu noj aekrponamnamu 40 BT 10 MonHOro BbICYIIMBAHUS U
BBITOHKH OECIO3BOHOYHEIX B crupT. OcobOell M3 MOYBEHHBIX MPO6 MEPECUUTHIBAIM B JK3./M?
(mokazaTeslb YUCIEHHOCTH), W3 JIOBYIIEK — B 3Kk3. Ha 100 1-c (mokaszaTesib AMHAMHYECKON
IUIOTHOCTH). PaccunThIBaiM 107110 G€CIIO3BOHOYHBIX: JOMUHAHTHI — >10% oT oO1ieit yncien-
HOCTH (IUTOTHOCTH) B OUOLIEHO3€; CyOAOMUHAHTHI — OT 5 10 10%, manouuciaenusie — oT 1 A0

5%, penkue — menee 1% (Southwood, 1978). TakcoHOMHUYECKast MPUHAICIKHOCTL OECIIO3BO-



HOYHBIX OIpe/ieNieHa Mo pykoBoAcTBoM K.0.H. 1.B. 3enkoBoii. BunoBoe onpenenenue nomu-
HUPYIOIIUX TaKCOHOB BBIMOJHEHO crenuanuctamu: 1.0.H. K. B. MakapoBbsiMm, 1.6.H. b.1O. ®u-
aunmnoBbM, kK.0.H. H.A. 3yOpuit (kyxemnuisl), k.0.H. Jutin A.A. (ctapummangsl), k.6.H. 3.M.
OcynoBeiM (MypaBbn), k.0.H. A.A. HexaeBoii (maykn).

[To mepBUYHBIM MOKAa3aHUSM TEPMOXPOHOB PACCUMTHIBAIM CTaHAApTHBIE NTOKA3aTEIN Be-
nuyuHbl U auHamMuku 7°C. JlocToBepHOCTh paznuuuii cpeanux 7°C MexAy BbICOTaMHu, Mosica-
MU, CKJIOHAaMH U C€30HaMHU OolleHuBaM Mo t—kputeputo CThIOCHTa, pa3Induil TeMIepaTypHOM
JUHAMUKA — MeToJoM nucnepcuoHHoro aHainnza ANOVA (F—xkpurepuii @umepa). Comnps-
YKEHHOCTh MuHaMuku 7°C 1mo4yB u aTMOC(HEpPHOTO BO3yXa U WX BIUSHUE HA PacIPOCTpaHEHUE
0€CI03BOHOYHBIX aHATU3UPOBAIA METOJAMHU KOPPEJSIIMOHHOTO M PErPECCHOHHOTO aHalln3a,
BIUSHUE (DAKTOPOB BBICOTHI, IKCIIO3UIMA M TOSICHOCTH — METOAaMH MHOTO(AKTOPHOTO
mucriepcronHoro anainu3a (MANOVA) u rnaBubeix kommnoHeHT (PCA) ¢ mpeaBapuTeNbHOIM
crangaptusanueii 3HadeHuid mo dopmynae X=(N-Nav)/SD mis vcKiIoueHus: pa3indvii B UX
macmrtade (XamagsH, 2007). @ayHUCTHUECKOE CXOACTBO-PA3IUUNE TOPHBIX OMOIIEHO30B OIle-
HUBAJIN Kiactepusaiueit. Mcnoms3oBanu mporpammser Statistica—10, Excel u ArcGIS (v 10.4)
xommanun ESRI (moctpoenue kapTo-cxeM paliOHOB HcclefoBaHus). Bece TemmepaTypHble U

(dayHUCTHYECKHE TaHHBIC CBECHBI B 0a3bI IAHHBIX.

3.TEMIIEPATYPbBI U HACEJIEHUE BECIIO3BOHOYHbIX
HNPUPO/JHBIX ITOYB XUBUH
3.1 Tpenabl pacnipeae/eHUsi MOYBEHHBIX TeMIIEPATYP U 0€Cl03BOHOYHBIX
HA CKJIOHAX pa3Hoil dkcno3unum rop IOmeuopp, FOxkcnopp u Cyoaaiis
YcTaHOBIEHBI pa3HOHAIIPABIECHHBIE BBICOTHBIE TPEH/bI MouBeHHBIX 1°C: 1 — Bocxomsmuii B
BH/JIE JIY4YILIEro MpOrpeBa MOYB KAKIOI0 BBILIEIEKAIIETO 105Ca 110 CPABHEHUIO C HUKEIJIEKA-
M (Oostee BeIcOKHE 3HaueHus Tmin, Tmax, cpeanenerneit 7°C, yucia CyTOK U CyMMBI aK-
TuBHBIX 1 > +10 °C); 2 — HHUCXOAIMIA, ¢ MEHBIIMMH 3HAYEHUSIMU TEMIEpaTypHBIX TOKa3aTe-
Jieil B MoYBax TOPHBIX TYHJP MO CPAaBHEHMIO C MOsICOM Oepe30BhIX KpuBoiecuil. Bocxonsmue
TPEHJIbl C MAKCUMAJIbHBIM JIETHUM mporpeBoM Ha BbeicoTax 340-390 u 380-505 M, KOoTOphIM
COOTBETCTBYIOT IOsica 0€pe30BbIX KPUBOJECHH M TOPHBIX TYH/P, BBISIBICHBI HA HU3KOTOPHBIX
ckioHax 3anaaHou (FOmewopp) u Bocrounoit (CyomnaiiB) okpann XuOuH. Hucxonsmmuit Tpeny
C MaKCHUMaJbHBIM IPOTPEBOM B MOsACE OEPE30BBIX KPUBOJIECUN B HUIKHEHN YAaCTU CKJIOHA — Ha
BbIcOTHOH rope IOkcnopp (pucyHok 1 a). TemnepaTypHbIM TpeHIaM COOTBETCTBOBAJIO HM3Me-

HEHUE YMCJIa TAKCOHOB U YHCIEHHOCTH 0ECMO3BOHOYHBIX (PHCYHOK 1 0).
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PucyHok 1 — BbICOTHBIE TPEHIbI TEMIICPATYPhI MOACTIIIKH (CJIEBa) M HACEJICHHUS OECIO3BO-
HOYHBIX (CIIpaBa) Ha CKJIOHAX pa3Hoi skcmo3uiuu rop FOmeuopp (FOmswCzis—FOmswT505),

FOkcmopp (FOsBbKagso—FOsBT730) u CyomnaiiB (CwE270—Cw1390)

Jlyist MypaBbheB — OJHOTO M3 JJOMHHAHTOB Ha CKJIOHAX 3-X TOP — BBIABIECHO COCPEIOTOYC-
HUE HanOoubIIero yncia BuaoB (9—11 Ha oTHOM y4acTKe) Ha JIydIe MPOrpeBacMbIX BhICOTAX
340-505 m ckionoB 3amagHou skcno3utu (W, SW) FOmewopp u Cyomnaiis (pucyHok 2 a). Ha
MEHBIINUX BbIcOTax 220-235 M MOBBIIMIEHHOE pa3HOOOpa3ue MypaBbEB OTMEUEHO TOJBKO Ha
MEJICHHO 3apacTalolluX W XOPOIIOo IporpeBaeMbiXx BeIpyOkax u rapsx Xuoun (Vbf, V). 7-8

BUIOB IIPOTHB 3—5 B OKPYKAIOIINX TACKHBIX JiecaX (PUCYHOK 2 0).
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Pucynok 2 — PacnipocTpanenust MypaBbeB B XMOMHAX B 3aBUCUMOCTHU OT BBICOTHI HAJ[ YP. M.,
HKCIO3UIINU, PACTUTEIHFHOTO MOsICa U THIA HAPYIICHUS: a — OO TPEH I ISl HCCIeI0BaH-
HBIX OMOIIEHO30B, 0 — C KOHTypaMu OHMOIICHO30B Ha CKJIOHAX 3aMaJHON (CHHHI KOHTYP) U I0XK-

HOM SKCTIO3UIIMHU (3€TIEHBIN) U HApYIIEHHBIX YYaCTKOB (KpPacHbIN)

Cymmapao B XuOWHax BBISBICHO 18 BHIIOB MypaBheB IPH HaWOOJBIIEM YHUCIIE BHUIIOB
(14) B Gepe3oBBIX KPUBOJIECHSIX — YKOTOHHOM I05ICE MEXTY TaCKHBIM M TYHJAPOBBIM TOPHBIMU
nosicamu (1o 12 BUJIOB B KaXKJI0M). Y CTaHOBJICHO OOEIHEHHE MX BUIOBOTO Pa3HOOOpa3us B
CJIO’)KHO TEPECEUCHHOM pelibede BHYTPEHHHUX pailoHoB XuoOuH (1-3 BUAa B OTHOM MeCTOOOH-
TAHUHU) N0 CPABHEHMIO C BHEIIHWMHU CKJIOHAMH HAa OKpPaMHAaX MacCHUBa, B OCOOEHHOCTH — 3a-

naaHou sxcro3uiuu (9—11 BumgoB).



3.2 Tpenasl TeMnepaTypbl U HaceJIeHHS 0eCMO3BOHOYHBIX B BLICOTHOM I'PajlHeHTe rOpPbl
Kysasnopp
BrisBieno cxomnoe mis Bcex BeIcOT (300-350—-400-450-500 m Ham yp. M.) 3aTyxaHue
kosiebanuii 7°C Ha MOBEPXHOCTH IMOYBBI MO CPABHEHUIO C BO3yXOM U B MOJACTHIIKE IO CpaBHE-
HHIO C TIOBEPXHOCTHIO: Bo3ayX (Lim = Tmax — Tmin 34-42 °C) — moBepxHocTh (27-35 °C) —
nojactuika (17-25 °C), 4To cOOTBETCTBYET TEIUIOM3OJIMPYIOIIEH (PyHKUIMU MOACTUIKU. B ro-
JIOBOW TWHAMUKE HaWOOJBIINN MPOrPeB MOYBBI OTMEUEH B €NbHUKAX CPEJIHEN YacTH CKIIOHA
Ha BeicoTax 350 u 400 M, HaubobIIEe 3UMHEE POMEP3aHUE — B €IbHUKE B OCHOBaHUU CKJIO-
Ha (300 M). YcTaHOBIIEHO COBIAJEHUE BBICOTHOTO PACIIpeAesIeHNs KPYITHBIX O€CII03BOHOYHBIX
(MakpodayHbl) U METKHX MUKpoapTporno/ ¢ jeTHuMH 7°C: TakCOHOMHYECKOe pazHooOpasue u
MJIOTHOCTh OECMO3BOHOYHBIX ObUIM HAaWOOJBIIMMHU B €IHHUKAX Ha MPOTPEBAEMBIX BBICOTAX
350 u 400 M, HAUMEHBIIMMH — B €TLHUKE B OCHOBAaHUHU CKJIOHA (PUCYHOK 3).
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Pucynoxk 3 — Pacnipoctpanenne 6€Cio3BOHOYHBIX
B BBICOTHOM TpajueHTe I. Kyanemopp
Jns mukpoaptponor 60abnHCTBO Koppensauuii (r = 0,46 no 0,54) moyrydeHo co cTere-

HBIO MPOTpeBa MOJCTUIIKUA «Teruioro» eiabHuka KwEsso. B mpegenax omHoro mosica (€10BBIX
penKoJiecuil) Ha COCETHNX HanboJiee MPOrpeBaeMbIX BBICOTAX ¢ HAMOOJIBIIUMU MTOKA3ATEIISIMH
YHUCJia TAKCOHOB U IUIOTHOCTH O€CIO3BOHOYHBIX BBHISIBIICHO (POPMUPOBAHUE JABYX Pa3HBIX KOM-
TIeKcoB: 1 — ¢ mpeobnaganueM canpo(uiIbHBIX T€OOMOHTOB (IOKIECBBIE YEPBH, MOJLUIIOCKH,
JUYUHKUA ABYKPBUIBIX, MUKPOOOQaru — MaHIUpHbBIE KICIIH U KOJIJIEMOOJIBI), TECHO CBSI3aHHBIX
¢ 7°C NOJICTUIIKH «TEIIoroy enbHuka KwkE3so, U 2 — ¢ TOMUHUPOBAHUEM aKTUBHO MOJBHKHBIX

XHIIHBIX YICHHUCTOHOTHUX (HaYKI/I, CCHOKOCIHbI, KPACHOTCJIKOBBIC 1 I'aMa30BbIC KJ'IeHlI/I) N HacCc-



KOMBIX-a3pOOHOHTOB, 3aBHUCAIINX OT 7°C BO31yXa M MOBEPXHOCTH MOYBHI B edbHUKE KwE400,
rpaHuyaiieM ¢ 0epe3oBbIM KpuBosiecheM KwhbK4so.
3.3 /luHaMuKka TeMIepaTypsbl B IeTPo3eMax XO0JOAHBIX I'0JIbIIOBBIX MYCThIHb

B manoMouneix nerpozemMax Ha MpeaelibHbIX BhIcOTaXx XuOuH, Ha (hoHE MpeodiagaHus B
roI0BOM ItuKje orpunareabubix 7°C (6oaee 200 mueit), cpennerogossie 7°C 0Ka3aauch MOJI0-
X)UTeabHbIMU/OKoOHYIIeBbIME (—0,7...1,9 °C), uto cBs3aHO ¢ (OpMUPOBAHKEM 3UMOM Ha ILIa-
TO MOIIHOTO CHETOBOTO MOKPOBa. B aBrycte—CceHTsA0pe B MaJIOMOIIIHON MOACTUIIKE 1Mo dpar-
MEHTapHON pPaCTUTENBHOCTBIO CTIaXuBarOTCsA Kojebanuss 7°C W Ha JABE—TpU HEIEIU COXpa-
HSIOTCS €€ MOJOXKUTEIbHbBIC 3HAYEHUS, POIJICBAIOIINE AKTUBHOCTh 0€CIIO3BOHOYHBIX Ha (hoHE
otpurarenbHbix 7°C Bo3ayxa. I1pu rogoBoit cymme nonoxutenbHbix 7°C moactunku 750-975

°C 31ech GOpMHUPYIOTCS pa3HO0Opa3HbIE KOMILJICKCHI 0€CITO3BOHOYHBIX (PUCYHOK 4).

%
16

12

Pucynox 4 — CooTHomieHne O€CIIO3BOHOYHBIX B TOJIBIIOBBIX MYCTHIHAX IJ1aTO0 AWKyaiBeHUOPP
(% ot 0O1IeH MIIOTHOCTH B IOYBCHHBIX JIOBYIITKAX B Utone—ceHTIOpe 2023 1.)

BrisiBniensl Bubl cTahuiIuHUA U KYXKEIUIl, paHee He M3BeCTHbIE /Uit XubuH. Haxomku
OOJBIITMHCTBA HACEKOMBIX Ha CTAJIMU UMAro CBUJETEILCTBYET O MUTPAIIMOHHOM XapaKTepe UX
npeObIBaHusl B 3TOM mosice. Jlist xyxenui pomxa Nebria ycraHoBIEHO pa3BUTHE TPEX JIMYH-
HOYHBIX CTaJUi B FOJBIOBBIX MYCThIHAX npH JeTHux 7°C noactuiku 5,5...10,4 °C u rogoBoit
cymme nonoxutenbHbix 7°C, coctaBusiueit B 2023 r. 975°C.

OO060011IeHHBIN aHAIN3 HE BBISIBUJ JOCTOBEPHOW 3aBUCMMOCTH paclpocTpaHeHUs: Oecro-
3BOHOYHBIX OT KITFOUEBBIX TOPHBIX (DAKTOPOB — BBICOTHI, SKCIIO3HIIMH H TOSCHOCTH (PUCYHOK
5), 4TO MOKHO OOBSICHATH KaK HEOOJBIION BBICOTHOW MPOTSKEHHOCThI0O XHOMHCKHUX TOP U UX
pPaCTUTENBHBIX TMOSCOB, MO3BOJISIONICH KUBOTHBIM TIEPEMENIAThCA MEXKY MOsICAMH B MOUCKaX
ONaronpusATHBIX MECTOOOWTAHWI, TaK M pPa3HOHANPABICHHBIMUA (HUCXOJSIIUMHU U BOCXOJISI-
nmmu) TpeHgamMu 7°C Ha pa3HBIX ropax, CBSA3aHHBIMU C W3BECTHOW cHenu(PUKON IBYKEHUS

BO3YIOHBIX MAaCC B XubuHax u TCIICPHb BbIABJICHHBIMU JISA ITIOYBCHHBIX T°C.
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Pucynok 5 — OOG1iue TpeHpl pacipocTpaHeHus: 6€CT03BOHOYHBIX B XHOMHAX

OueBuaHbI Ba TpeHAA: 1) CHUYKEHUE YKClla TAKCOHOB U IJIOTHOCTH O€CIIO3BOHOYHBIX OT
JIECHBIX TOSICOB M TYHJIP K IMOSICY T'OJIBIIOBBIX IYCThIHB; 2) (hopMupoBaHue Haubosee pazHoo0-
Pa3HbIX U MHOTOYMCJIEHHBIX KOMIUIEKCOB 0€CrO3BOHOYHBIX Ha BbIcoTax 340-500 M. Dtomy
JIMana3oHy Ha pa3HbIX TOpax MOTYT COOTBETCTBOBATH KaK XBOMHBIC PEIKOJIEChS U OEpe30BbIe
KpUBOJIEChsI, TAK U TOPHBIE TYHAPSHI, Nporpeaemele A0 cpeanux 7°C moactunku 12,0...15,5
°C u MakcumanbHbiX 15,9...22,7 °C. Menee pa3HOOOpa3HO HacelieHHWE MOYB B OCHOBAaHUU
CKJIOHOB, cija0ee MpOorpeBaeMbIX JIETOM U CUJIbHEE MPOMEP3AIOLIUX 3UMOM, HE3aBUCHUMO OT

BBICOTHI (270—490 M), SKCIIO3HIIUH U TI0sica (TOpHas Tailra Wiin 0epe30BbIe KPUBOJIECHS).

4. HACEJIEHUE BECITIO3BOHOYHBLIX U YCJIOBUSA NX OBUTAHUSA
HA I'OPHBIX BBIPYBKAX U T'APSAX
4.1 XumMu4YecKue MOKa3aTeId KaK HHIMKATOPbI HAPYIIEHHBIX 04YB
["opHbIe TOYBBI, HAPYIICHHBIE CIUIOIIHON BBIPYOKOH M HM30BBIM IMOKapOM, Ha MPOTSIKE-
HUM JICCATUICTUS OTIMYAIHCH OT KOHTPOJIBHOTO TOPHO-TACKHOTO JIeCa MEHBIITUM COJICpKAHH-
eM opraHudeckoro BeriectBa (63—76% mnpotuB 89%), obmiero yriaepoaa (39-43% mnportus
50%) u obmiero a3ora (1,0-1,2 npotus 1,4%). [Toussr rapeii — ropenoro cocusika (I'C) u rope-

70# BeIpyOKH (/'B) Takke XapaKTepU30BAJIHCh MEHBIIUM COJACPKAHHEM OHOTCHHBIX 3JIeMEH-



ToB — Kaymus (10 319-520 npotuB 640—720 Mr/Kr Ha HETOpenoi BHIPYOKE M B KOHTPOJIHLHOM
cocHsike) u ¢ocdopa (35-50 npotuB 70—76 MI/KT) U TOCTOBEPHO MOBBIIICHHBIMU 3HAYCHUSIMU
Kanblus ¥ 30JpHOCTH (10 19-35% mpoTtuB 11%), yTo mMpUBENO K MOIICIAYNBAHUIO TOYBCH-
HBIX pacTBOPOB 10 PHeom 4,1-4,6 npoTuB 3,8 B KUCION MOACTHIKE KOHTPOIHLHOTO COCHSIKA.
HaubGonee TpancpopMupoBaHHbIM K 8—9 TIT. BO3ACUCTBHS OCTaBaJCS TOKPOB JIBAaXKIIbI
HapyLIEHHOW rOpesioi BEIPYOKH.
4.2 I'opoBasi AMHAMHUKA TeMIIePaTypPbl HAPYLIEHHbIX IOYBEHHBIX NPopuIei

YcTaHOBIEHBI 3aKOHOMEPHOCTH, CHEHU(PUUECKUE IJISI MEKIOPHOM pPEYHOU JTONHMHBI U,
ClIeIOBaTEeNbHO, 00mue I 4-X Y4YacTKOB: — CE30HHAs CMEHAa IOJOKUTEIbHOro (Maii—
CEHTSIOpb) U OTPUIIATEIBHOTO (OKTAOpb—aripesib) TpeHa0B pacnpeneneHus 7°C mo npopuiro; —
HaJU4He JOMOJHUTEIBLHOTO (JIeKaOpbCKOTO) Mepruoaa MpoMep3aHusl MOJICTUIKA 10 a0COITIOT-
HBIX MHHUMYMOB —3,4...—5.2 °C, Hapsaay ¢ (QeBpaibCKUM MEPHOAOM MHUHHMAILHBIX 1°C (—
1,5...-2,9 °C), xapakTepHbIM JJIsI HCHAPYIICHHBIX MTOYB HA CKJIOHaX XHWOWH. Pazmuyus B mapax
«HAPYUIEHHBIE YYaCTKH — KOHTPOJIbY» MPOSIBISIMCH B BUAE paHHEro (Ha Mecsl) OTTauBaHUS
BepXHUX 5—10 cM ropH30HTOB MOYB BCEX HAPYIICHHBIX YYAaCTKOB U HUX Iporpesa 10 3¢ dek-
TUBHBIX 1°C BECHOM M PaHHETO OCTBIBAHUS OCCHBIO (TabJuIa 2).
Tabnuna 2 — Jlatel ycToiuuBOTO nepexona temreparypsl uepes 0 °C (mpomep3aHue u OTTau-

BaHue) B poduiie ropHbIX 1Moy B fonnHe KyHuniiok

h, cm | Hepexox 7°C | Tomst c Fé"{aCTKI/I 5 - Hocnz}izlziggiHocn
5 2022 9.11 14.11 18.10 19.10 B IB<C<IC
= 2023 20.11 8.11 3.11 3.11 B IB<IC<C
10 = 2022 23.11 29.11 14.11 19.11 B<IB<C<IC
8 & 2023 21.11 20.11 30.11 8.11 IB<IC=C<B
15 v 2022 29.11 7.12 5.12 30.11 C<IB<B<IC
2. 2023 2.12 21.11 H.IL 20.11 IB=IC<C
20 £ 2022 9.12 HLIL. 5.12 6.12 B=IB<C
2023 HLIL 13.12 26.02 21.11 I'B<IC<B
40 . 2022 | 05...92 0,5...10,5 0,5...11,2  w/n B <IC<C
: 2023 | 0,0...8,2 0,5...85 03...8,1 H/n B<IC<C
c 2022 21.05 15.05 19.04 20.04 B=IB>IC>C
. 2023 6.05 20.04 8.04 12.04 B>IB>IC>C
10 g 2022 19.04 20.04 21.03 14.05 B>C=IC>TB
§ & 2023 17.03 17.05 8.04 20.04 C>B>IB>IC
15 5 N 2022 | 19.04 12.04 21.04 13.04 IC=IB>C>B
£ 2023 22.04 6.05 H.IL 21.04 IB=C>IC>B
20 = 2022 22.03 HLIL 20.04 23.03 IC>C=IB>B
2023 21.05 11.04 21.05 21.04 IC>IB>B=C

[pumeuanue: * MO qaTaM MPOMep3aHus/OTTAMBAHUS; H.II. — HE IPOMEP3aeT, H//l — HET TaHHBIX
B nape «i1eca—BbipyOku» — B BUJIE: O0jiee paHHUX CPOKOB ocThiBaHus npoduseit (5—10 cm) Ha

BBIPYOKax B aBr'ycTe, UX POMEP3aHUsl B OKTAOpe—HOs0pe, OTTauBaHUs B aripesie U Mporpesa Jio ak-




tuBHBIX 7°C B nrone. B nmape «rapu I'C, I'B — Heropensie C, By Habmo1a710¢h 00JbIIee poMep3a-
Hue rapeil Ha 5—10 cM ¢ HOs0ps 1o arpenb, paHHee (C OKTAOPs) ocThIBaHME Ha ri1yOuHax 15 u 20
CM U paHHee OTTaMBaHME C MEPBON—BTOPOI Aekaspbl anpens. B mape «ieca — BEIpyOKH» TeMmepa-
TypHBIE pa3inyus ObUIM BBIPAXKEHBI @ BEpXHUX 9—10 CM MOUBBI, B Mape «rapu — HETOPEIbIe» —
rayoxe, Ha 15-20 cM, 4TO CBUAETENTHCTBOBAIO O OOJBIIIEM HAPYILIEHHH TEMIIEPATyPHOTO PeKUMa
TOPHBIX MIOYB B pe3yJbTaTe M0Kapa 110 CPABHEHUIO C BHIPYOKOIL.
4.3 JleTHsis AMHAMMKA TeMIIEPATYPbI NOACTHIKH

B pasubie TOJBI HapyIICHHBIE MOYBHI OTIWYAIUCH OOJIBIIMM JIETHUM IPOTPEBOM IO
CPaBHEHMIO C KOHTpoJeM. 7MaX ObUIM BBIIIE HAa OTKPBITHIX BBIPYOKax MO CPaBHEHHIO C Jec-
HeIMH y4acTKaMu. uddepeHupyroiiee BIUsSHUE HA MEXroJoByr AuHamMuKy 7°C modB U
pazIMuMs MEXAY y4acTKaMu OKa3blBaJl NEpuoj ¢ akTUBHbIMH 1 > 10 °C, mpuxonsiuiica Ha
JIBE TIEpBbIC Henelu o B Temible ce30Hbl 2018, 2021 u 2022 rr. 1 cMeniaromuiics Ha aB-
ryct — B npoxJyagaasie (¢ 5 mo 26.VII B 2015 r., Bcero 22 aHs) u3-3a MEUIEHHOTO IIPOrpeBa
TOpPHBIX MOYB. B KOHIlE aBrycra paziuuusi nNposBIsuMCh B Oonee HU3kuX 7°C Ha OTKPBITHIX
BbIpyOKax / B u B no cpaBHeHu1o ¢ jecHbiMU ydyactkamu / C u C.

4.4 InnaMmuka pazHooOpa3usi 0eClIO3BOHOYHbBIX HA BHIPYOKAX M rapsix

Uepe3 aBa roma mocne HuzoBoro noxkapa (2015 r) moactunka /'C omivyanach OT
KOHTPOJbHOTO C MOHUKEHHOW YUCIEHHOCTHIO OECITO3BOHOYHBIX MPU UX CXOJHOM COCTaBe: IO
12 o0mmx TakCOHOB (PUCYHOK 5). M3 HUX JIUIIB Y TSATH OTMEUYAIHCh JOCTOBEPHBIC pa3jInuus B
yucieHHoctu (Tst ot 3,53 no 14,98 npu p < 0,07), 4TO MO3BOJISIIO MPEANOIOKUTH OBICTPOE

BOCCTAHOBJICHHUC ITOYBCHHOI'O HACCIICHUA JO KOHTPOJBHOI'O BapHaHTa.

3K3/M2 a 000 6 Pucynox 5 — UnucneHHOCTh

1200 = :
P (a) ¥ COOTHOIIEHHE TAKCO-
75% F
900

L —~_ | Coleoptera mpou.
Curciliondee  HOB OECTIO3BOHOYHBIX (0) B

600 sooa | Lithobiidae
o Staphylinidae

., ) MOACTHUIIKC KOHTPOJIBHOTO U
Cantharidae

300 F heoo | Thysanoptera
- Aranea HapyHIeHHLIX y‘laCTKOB B
0 Elateridae
C-15 IC-15 C-18 B [B IC-18 0% Diptera 201512018 rr.

c -

B 6onee Temnerii 2018 1. (6 et mocie BhIPYOKH, 5 JIET MOCHE MOXKapa) YHCICHHOCTh
0eCIO3BOHOUHBIX BO3pOCIa Ha BCEX y4acTKaxX, HO B MOYBE BCEX HAPYILIEHHBIX OCTAaBalach HU-
e KOHTPOJIbHBIX 3HaueHu B 1,8 (B) — 3,5 (I'C) pa3a npu HaubosbIieM yuciie TakcoHOB B [ C.
Pa3znuums B YMCIEHHOCTH MEXAY roJlaMd M ydacTkamu KoppenupoBaiu ¢ 7°C nouBsl: Tmax

UI0JIs1, aBI'yCTa, CEHTSAOPS M BereTallMOHHOTo ce30Ha B 1esiom (I = 0,85-0,91).



[TouBeHHBIMU JIOBYIITKaMH, KaK W TOYBEHHBIMU TpoOamu, B 2015 r. ObUTO ydTEHO COIIO-
CTaBHMOE YHCIIO TAKCOHOB B KOHTPOJBHOM M TOPEIIOM COCHSIKaxX IMpH 3X-KpaTHOM Ipeodiasa-
HUM 0ecro3BOHOYHBIX B / C 3a c4eT KCmio(haroB—I0JIrOHOCUKOB U CEHOKOCIICB, MIPEIIIOYUTa-
IOIINX OTKPBITHIE MTpOcTpaHcTBa. bonee temnoe nero 2018 r. mpuBeno K pocTy pa3HOOOpa3us U
YUCJIICHHOCTH HAaCEKOMBIX-(PUTOharoB (TJICH, MUKAI0K, TYCCHHI] TSAASHUIl U JIp.) U HOPMHUPO-
BaHUIO JIYTOBOTO 3HTOMOKOMIUIEKca Ha B. HauOosbmuMm yuciom TakcoHoB oTiuuaics [ C,
HAMMEHBIITUM MTPH MaKCUMAJIBHOM TUIOTHOCTH — B, MUHUMAJIBHOH IJIOTHOCTBIO OECII03BOHOY-

HBIX — IBaX/bl HapyleHHas / B (pUCYHOK 6).

Ok3/100 nos-cyT
3000 - Pucynok 6 — Knacrepuzanus ydact-

2500 | KOB II0 TAKCOHOMHUYCCKOMY COCTaBYy

M IJIOTHOCTH OSCITO3BOHOYHEIX Ha

5—6 rofpl Mocie HapyleHu (a) u

JUHaAaMHU4YCCKas INJIOTHOCTD oecmo-

B IC B C B C-18 IC-18 B 3BOHOYHBbIX, 3K3. /100 11.-c. (6)
a 9

Heropenbie yuactku C u B, cX0/HbIE IO TAKCOHOMHUYECKOMY COCTaBY U JOMUHUPOBAHUIO
TUIMHYHBIX oOWTaTesel JJEeCHON MOACTIIIKY, 00bEIMHIIIUCH B KJIaCTEp, OTJIMYHBIN OT rapei I C
u I'B (pucyHok 6 a). [Ipu cxoaHoii crenenu nporpesa yuactko C u B, B Oosiee BlIaXxHOU MoJI-
ctiiike B (100% npotuB 87% B koHTposbHBIM C) OblIa B 1,2—3 pa3a BhIllle TUIOTHOCTh BJIaro-
JHOOMBBIX MYpPaBbEB, IAYKOB, MHOTOHOXKEK, JOKIEBbIX YEpBEH, MOJUIIOCKOB U JIMUYMHOK JBY-
KPBUIBIX, IPU 3TOM PA3JINYMs B IIIOTHOCTU 0€CrO3BOHOUHBIX Mex 1y C 1 B ornpenesuiuch B
Ooublei crenenu temmneparypoi (r = 0,92-0,94), yem Bnaxkaoctsio (I <— 0,82).

3a Tpu CpOKa UCCIEAOBAaHUI B JOJWHE, B TPEX JOMHUHHUPYIOIINUX TaKCOHAX BBISABICHO 124
BUa: maykoB — 61, crapununug — 41, xxyxenur — 22 Buga. M3 vux 79 Bugos unu 64% (may-
KOB — 33 Buaa, ctapunuau — 26 u xyxenuil — 20) oOuTanu ToJbKO Ha HapyIIEHHBIX y4acT-
kax. bonee 70% BumoB aptponon 6pu10 cocpenoroueHo B I 'C, B Tom uucne: 71% Bcex BBIAB-
JIEHHBIX B JIOJIMHE BUJOB NaykoB, 88% cradumuuug u 73% xyxenui (pucyHok 7). Cymmap-
HO€ YMCJIO YHUKAJIbHBIX BUJIOB, BCTPEUEHHBIX TOJBKO HAa OJJHOM W3 y4acTKOB, focTuraio 31 B
I'C npotuB 14 va I'B u 9 Ha B, a uMcno BUJOB, BIIEPBbIE OTMEUEHHBIX JUIsi XUOUH, paBHSIOCH
18 mpotus 13 Ha I'B u 4 Ha B. Takum o6pa3om, 06e rapu, a cpean Hux — I 'C, OTINYAINCH KaK
HanOOJIBIINM OOIIMM YHCIOM BHJIOB U3 TPEX TAaKCOHOB apTPONOJ], TaK U YHCIOM BHJIOB, YHH-

KaJIbHBIX JIS1 9TUX Y4dCTKOB, U BUOB, BIICPBBIC OTMCUYCHHLIX B (bayHe XubOuH.



; Staphylinidae Carabidae
mn @ € Aranei 2 -
° i ] Ol.bor, L.tr, M.lon, Thum, T.pal, Tpr, ALbr, Nae N Bgr
TC nSp, C.con, Plug, Agn.ex, Ag.cau, Ag.gul, Cen.ar, A.fun, A.gr, Gir, L.al, L.gr, L.mic, Ox.al, St.big, N.ag
D.rec, Dr.soc, Hel.in, N.cl, O.vag, T. men, Sttar, Xlin, Ph.cep, Ph.pol, Q.boo, Qlim, Qum 2o} Nbig
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Pucynok 7 — Tpenabl pacnpocTpaHeHuUs! WICHUCTOHOTUX (KpaCHBIE TOUKH) U MTOYBEHHBIX

(bakTopoB (CMHUE TOYKH) HA KOHTPOJIbHOM M HapyIICHHBIX y4acTKax B ponuHe KyHuiiok

Ha ocHoBe pa3nuunii XUMHYECKUX, (PU3UKO-XUMUUECKUX U TEMIIepaTypHBIX MTOKa3aTelen
MOYB METOJ TiIaBHBIX KOMIOHEHT PCA pa3o0muiui mapsl rOpenbIX U HETOPENIBIX y4aCTKOB IO
Pa3HBIM IJIOCKOCTSM MPOEKIIMOHHOTO MPOCTPAHCTBA, BBIACIUB (AaKTOPHI, CrieupUIECKUe s
KaX0r0 y9acTka. B kouTpoiasHOM C 3TO OBLIH 3amackl opranndeckoro BemectBa, Cosm ¥ Nogu
U TOBbILIEHHBIE KOHLIEHTpauu K u P; cooTBeTcTByIOMIME UX COACPIKAHUIO B XBOMHOM OIIaJIE.
[Tonctunka B, 3apacratoieit 6epe3oif, oTandanack HakorieHneM Ca u Mg (43 omaza JTMCThEB
Oepe3) W JIy4dIuM IporpeBoM 10 akTuBHBIX 71°C; ['B — BBICOKOW 30JIbBHOCTBbIO W HU3KOW KHC-
J0THOCTBIO; I 'C — NIUTENBHBIM NIEPHOOM B cyMMO# 3¢ dekTuBHBIX 7°C. BONBIIMHCTBO BUIOB
apTpONoO/1 MPUBJIEKAIOCH HA /B 1EIbIM KOMIUIEKCOM Ha3€MHBIX M JIEPEBOPA3PYIIAOIINX TPU-

0oB, HanboJee pa3HOOOpa3HBIM Ha 5—6 roabl BoccTaHOBIICHUS [ B.

5. TEMIIEPATYPHBIN PEXKUM 30HAJIBHOI'O JIECHOI'O MTOI30JIA
HA IPUXUBWHCKON PABHUHE
5.1 MHOro/iIeTHSIAA IMHAMUKA TeMIIepaTypbl
CoBpeMeHHBIN TeMIIepaTypHBI PEXXUM 30HAIBHBIX JIECHBIX MOJI30JI0B XapaKTEPHU3YETCH:
MOJIOXKUTETBHOU cpeaHemMHoroneTHell 7°C opranorenHoro ropusonta 3,2+0,1 °C (min—max
no rogam 2,6...5,5 °C); rogoBeiMu cymMmmamu nojoxurenbubix 7°C B 1070-1600 °C, koTopsie
nojaepxuBaroTcss He MeHee 170 nHel B roay; abCOMIOTHBIMH JIETHUMU MaKCUMyMaMH B MH-
tepBasie 13,6...16,5 °C; npoobKUTETFHOCTHIO HanboJIee TETUIOTo Mepuojia ¢ akTuBHbIMEU 1°C

He menee 40 CYT B HIOJIC—aBI'yCTC. O‘IGBI/IHHI)IMI/I TPpECHAAMHU IMOCICAHCTO ACCATUIICTHA, I10
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NOA/IEPKAHNE NONOKUTENBHBIX T°C B Tell-  14p0ji TemmepaTyphl B MPODHITE 30HATBHOTO

TTbi€ 3UMBI 110 TTYOHHBI 40 cM (pHCYHOK 8). JIECHOTO MO/13071a Ha TIPEIrOPHO PaBHUHE B

1971-1979 u 2021-2023 .

5.2 CpaBHeHHe TEMIIEPATYPHOI0 PeKUMA 30HATbHBIX H TOPHBIX NOYB
CpaBuenue rogoBoil nuHamukud 7°C B 30HAJILHOM JIECHOM TOJ130JI¢ HA MPUXHUOMHCKOM
paBHUHE U TTOYBaX XMUOWH MOKA3aJI0 TIEPBOCTEIIEHHOE BIMSIHIE HA HEE PETUOHAIBHOTO KIIMMa-
THYECKOro (aktopa (CXOIHBIC CPOKM HAHWOOJBIIETO JIETHETO MPOrpeBa, 3UMHETO MpoMep3a-
HUS, TOJIOKHUTEIbHON cpenHemHoronetHed 7°C moacTtuiaku). OCHOBHBIC PA3IAYMS MEKIY
JIECHBIM TIOJI30JI0M Ha MPEArOpHON paBHUHE W TOPHBIMU MOYBAMH IMPOSIBISUIUCH: B OOJIEE BBI-
COKHX CyMMax MOJIOKHUTEIbHBIX 7°C B 30HAJIBLHOM COCHSIKE, MPEBBIIAIONINX TAKOBBIE B TOP-
HO-JIECHBIX, TOPHO-TYHJIPOBBIX TOSICAX U TOJIBIIOBBIX IMMYCTHIHAX XUOWH; B CPOKAX OTTaUBAHUS,
KOT'/Ia 30HAIBHBIN MOJI30J1 B TEILJIBIE IOkl OTTAWBAJ PaHbIIIe, YEM TOPHBIE TI0130JIbI ¥ TTOI0YPHI
Ha 17-90 cyT, a B xonoaHbIe TOABI — Ha 9—16 cyT no3xe. TeMnepaTypHbIil pexXUM 30HAIBHBIX
nmo4B 0oJjiee COMOCTAaBUM C Jy4llle TPOrpeBaeMbIMU MMOYBaMH OEPE30BBIX KPUBOJIECHI B CPEI-
HUX YacTSAX TOPHBIX CKIIOHOB IO CXOJHBIM 3HAYEHHSIM MaKCUMaNbHBIX 1°C, IPOJIOIKUTEIb-
HOCTH «3ama3bIBaHUI» OCCHHETO OCThIBaHMs MOACTHIKHA < 5 °C 10 cpaBHEHUIO C aTMocdep-

HBIM BO3JYXOM U JIIUTCIIBHOCTH IIEPHUOaa OTPHULATCIIBHBIX T°C.

6. TEMIIEPATYPHAS BA3A JIAHHBIX TOPHBIX ITIOYB
KOJBCKOMW CYBAPKTUKHA
O6’beM TeMHepaTyprIX HOKaSaHHﬁ, HOqueHHBIﬁ JJIs1 FOpHBIX U 30HAJIBHBIX 3KOCUCTEM

Mypmanckoii odmactu B 2012-2023 rr., cBefeH B 0a3y nanubix (BJ1), He MMerony0 peruo-



HaJIbHOro aHajora. bJ[ Bxmrouaer 14 snextponHbIx Tabaun gopmara MS Excel: arpuOyrus-
HYI0, Ta0JIMIly MEPBUYHBIX U3MEPEHUH, BKIAJIKH C PACCUUTAHHBIMU TOKA3aTeIsIMU BHYTPUCY-
TOYHOM, CE30HHOM, TO0BOM M MHOTOJeTHEN TuHaMHUKU 1°C aTMOC(hepHOro BO3yXa U MOYB, C
«1toporoBeIMu» 7°C (OTpULIATENbHBIMHU, ITOJOKUTENBHBIMU, 3()(PEKTUBHBIMH, aKTUBHBIMU ), UX
CyMMaMH U CpOKaM HAaCTyIUIeHUs. ATpUOyTHBHAs TabIuIa COACPKUT XapaKTEePUCTUKY HCCe-
JIOBaHHBIX OHMOLIEHO30B IO JABYM J€CATKaM HapaMmeTpoB (aO0OpeBuaTypa, pailoH, roj, Mepu-
0Jl/7IaThl UCCIIEIOBAHUSA, reorpauueckue KOOpAUHATHI U JIp.) U yKa3aHHE KOMIUIEKCHOCTHU
HKOJIOTMUECKHUX HCCIeNOBaHUM. ATpHUOYTHBHBIM IapaMeTpaM IMPUCBOEHBI YKCIIOBBIE Ipaja-
LIUU: «pailOH UCCIIeOBaHUM» — 3 Tpafaluu, PaKkTop «rOpHO-PACTUTEIBHBIN MOsAC» — 4, «BBICO-
Ta HaJl YpOBHEM MOpPS» — 7, KOTKPBIThIE—3aKPBIThIE» U «IPUPOJHBbIE—HAPYIIEHHbIE OMOTOIIBI»
— 10 2 COOTBETCTBYIoIIKE Tpananun. bJl BKItodaeT qaHHbIE 300JI0THYECKUX, MUKPOOHOJIOTH-
YEeCKUX M XMMHWYECKHX HCCIENOBAaHUN TOPHBIX IOYB M SIBISETCS LEHHBIM HHCTPYMEHTOM

HAy4YHOU aHATMTUYECKON paboTHI.

3AK/IIOYEHHUE
[TpoBeneHHbIe HCcCaeA0BAHMS MTO3BOJISIOT CAENATh CIAEAYIONUE BbIBOIBI:

1. ITouBsl XuOMH (QYHKIMOHHPYIOT B JAMANa3oHaX CPEIHErofOBbIX TeMIEparyp —
0,9...4,2 °C, Tog0oBBIX CyMM TOJOXKUTEIBHBIX TeMriepaTyp 675-1610 °C, ux npoaoKuTehb-
HOCTH He MeHee 120 nuelt B rony. TeMnepaTypHbIMH [TOKA3aTEIsIMH COBPEMEHHOIO MOTEILIE-
HUS SIBIISIOTCS: COKpALIEHHE CPOKOB M CTEIEHHM NPOMEP3aHMsSI MUHEPAIbHBIX TOPU30HTOB M
[IyOMHBI IPOHUKHOBEHHUS OTPULIATEIBHBIX TEMIIEpPaTyp, NOAAepKaHUE MOJIOKUTENbHBIX TEM-
neparyp Ha riryoune 40 cM.

2. HaubGonee pazHooOpa3Hble 1 MHOTOYUCIIEHHBIE COOOIIeCTBa OE€CIIO3BOHOYHBIX (op-
MHUPYIOTCS B BBICOTHOM Juana3one 340-500 M ¢ mporpeBoM MOJCTUIIKU 10 CPETHUX TeMIepa-
typ 12,0...15,5 °C u makcumanbubix 15,9...22,7 °C. MeHee pa3HO0Opa3HO HACETIECHUE JIECHBIX
MOYB B OCHOBAHMH CKJIOHOB, cjabee MpOorpeBaeMbIX JIETOM U CUJIbHEE MPOMEP3atoUINX 3UMOi,
HE3aBUCUMO OT BBICOTHI HaJ yp. M. (270—490 M), 5KCIO3UIIMK U PACTUTEIBHOTO MOsca.

3. B mosice X0MOaHBIX TONBIOBBIX MYCTHIHb Ha MpeNelbHBIX BbicOTax XuOUH (Oonee
1000 m Hax yp. M.) popMUpYIOTCS crierupruIecKkue KOMILIEKCH O€CTI03BOHOYHBIX, BKIIOUYAIO-
M€ BHJbI, HE XapakTepHble IS HIDKEIeKAlluX MosAcoB. B crmabopa3BUTHIX MOYBAX—
neTpo3emMax moja (parMeHTapHOW PaCTUTENBHOCTBIO CIIIAKUBAIOTCS KOJIEOaHHS TeMIIepaTyphl
U Ha JIBE-TPU HEJNIEIM COXPAHSIOTCS €€ IMOJOKUTEJIbHbIE 3HAYEHUS, MPOJJIeBAIOLINE AKTHUB-

HOCTh OECIIO3BOHOYHEIX HA q)OHe OTPHULATCIIbHBIX TCMIICPATYP BO3AyXaA.



4. Tloxap, Mo CpaBHEHMIO C BBIpYOKOM, sBisgeTcs Ooyiee MOIIHBIM (PaKTOpOM TpaHc-
dbopmaluu ropHO-TaeKHOTO Jieca, MPUBOIIEH K JiuTenbHoMYy (He meHee 10 ner) Hapyte-
HUIO XUMHUYECKOTO COCTaBa, TEMIIEPATYPHOIO PEeKUMa U HaceJIeHUsI 0€CIIO3BOHOYHBIX TOPHBIX
IIOYB U, HANIPOTUB, K (POPMUPOBAHUIO Pa3HOOOPA3HBIX U CIEUIUPUUECKUX KOMIUIEKCOB repre-
TOOMOHTHBIX U a3pOOMOHTHBIX BHIOB. TeMrepaTypHbie YCIOBUS OMPEACISIOT pa3Inyus B -
HaMHUYECKOM IIIOTHOCTU OECTIO3BOHOYHBIX MEXKY TOJaMU U HApYIICHHBIMH Y4aCTKaMHU.

5. JlokanpHas dayna XuOuH MoMoiHEHa 8-10 BUJIAMU MAyKOB, 9-10 BUIAMH CTadUIIU-
Hug, 13-10 Bugamu xxyxenui] (10 BUI0B — ¢ BRIpYOOK U rapeil u 3 Bujia — U3 Mosica roJibIIOBBIX
IYCTBIHB), 7-10 BUJAaMHU MypaBbeB poja Formica, u teneps BrirouaetT He MeHee 169 BUIOB ma-
ykoB, 127 — cradhmnmang, 48 — xyxemun 1 18 BunoB MmypaBbeB. Mypaseii miBeackuii Formica
suecica Ha OCHOBaHHMH HaxoJ0K B XHOMHAX BKJIIOUEH B HOBOE m3nanue KpacHoit kauru Myp-
MaHCKo# o6macTu (2024).

Pexomenpanuun

— MPOJAOJKaTh KOMIUIEKCHBIE SKOJOTUYECKUE MCCIEIOBAaHUS Ha CaM03apacTarolnX BbI-
pyOKax u rapsix Ha CeTH MPOOHBIX MIIOHIAAeH Ha ceBepe XUOWH C IEIbI0 JOJITOBPEMEHHOTO
CPAaBHUTEJILHOIO MOHUTOPHHIA TEMIIOB U HAIPABJIECHUN BOCCTAHOBUTEIBHBIX CYKIIECCHH MOY-
BEHHOTO TIOKPOBA U HACEJSAIONIeH ero (hayHsr,

— MpU TUIAHUPOBAHUU MOHHMTOPUHTA HAPYIIEHHBIX TOPHBIX TEPPUTOPUIN YUUTHIBATH ME/I-
JIEHHBIE TEMITbI BOCCTAHOBJICHUSI TIOUBEHHOTO MOKPOBA B YCIOBHSIX 3aMOJISPHBIX IIUPOT U CIIE-
U (UYECKOTO TOPHOTO MUKPOKIMMATA;

— YYHTHIBATh CBEJCHUS O crieridraeckomM pazHooOpa3uu GayHsl rapeii U BEIPyOOK
npu pa3pabOTKe MapUIPYTOB BBHISBICHUS MECTOOOMTAHUW PEAKUX U OXPAHAEMBIX BUIOB U
IUTAHUPOBAHUU TPUPOJOOXPAHHBIX MepornpusaTuil He Tosibko B rpanunax OOIIT (Haumapka
«XuOUHBI»), HO U HA HAPYIICHHBIX TEPPUTOPHSIX 32 MpeAesiaMy UX O(QHUIHATBHBIX 30H;

— WUCTOJIb30BaTh CIHMCKU BBHISBJICHHBIX HAa TapsX W BbIpyOkax XuOWH BUAOB 0€CMO3BO-
HOUHBIX (131 BUJ) B KauecTBE YEK-JIUCTOB B KOJIOTMUECKOM MOHUTOPHUHIE€ HAPYIICHHBIX ITOYB
B JIPYTUX 3aMOJISIPHBIX pailoHaX U Kak OCHOBY Ui MeTaaHaln3a U (GOPMUPOBAHUS MEKPETHO-
HAITBHOW WH(GOPMAIIMOHHOW CHCTEMBI 10 BUJAM, KOJIOHU3HPYIOIINM €CTECTBEHHBIE M HapY-
IICHHbIE 3aI0JISIPHBIE 9KOCHCTEMBI:

— Juist 6oJiee TIOJTHOTO BBISBIICHUSI Pa3HOOOpa3usi 0€CIIO3BOHOUYHBIX B MOSICE TOJIBIIOBBIX
MYCThIHb MCMIOJIb30BaTh METOJ MPOJIOHTUPOBAHHOIO OTJIOBA KMBOTHBIX MOYBEHHBIMU JIOBYIII-

KaMH, pCIAKO HpI/IMeHHeMHﬁ B KaMCHHCTBIX 9KOCUCTCMAX HAa BCPIUIMHAX T'OP.
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