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PaccMoTpeHb! M3MEHEHHUsT BOAHO-TEITIOBOTO PEXUMa OYrpHCTBIX M MOJIMTOHAJIBHBIX OOJOT 30HBI MHOTOJIETHEH
Mep3noTel 3anagHoi Cubupu. [TonpoOHbIE MccienoBaHUsI BOJHO-TEIIOBOIO PEXHMMa OOJIOT HA JaHHOH TEPPUTOPHH
nposoawuck ¢ 1971 mo 1991 roa. B macrosimieli pabore wmcmonb3yercss MaTeMaTHUecKass MOJEIb OYTPHUCTBIX H
TIOJIMTOHAIBHBIX 00JIOT, KOTOpas OblIa pa3paboTaHa 10 pe3yabTaTaM ITHX HUCCIIET0BAHHUMN.

B kauecTBe BXOIHBIX MAapaMETPOB MOJETH HCIIOIb3YIOTCS €XKEAHEBHBIE METCOPOJIOTHYECKUe NaHHbIE ¢ 23
craanuii. [IpogomkuTenbHOCTh HaOMIONEHHWH MeTeocTaHuil coctaBimsier oT 90 mo 140 mer. YkazaHHBIN mTepuon
paszerneH Ha ABe 9acTH: 10 U nocie 1978 roxa.

Pe3ynbTarel pacy€ToB yKa3blBalOT HA IIOBCEMECTHOE YBEIMYEHHE CPENHUX 3a TEIUIBIA MEepHoj 3HA4YE€HUI
TemrepaTypsl Bo3ayxa: oT 0.3 °C Ha 1ore g0 1.6 °C Ha ceBepe. B nHanbonee témubsie roapl (2.5% obecnedeHHOCTH)
yKa3aHHOE IOBBINICHNE Ha fore 30HbI cocTaBisier 1.5 °C, a Ha Kpaitnem Cesepe — 3.5 °C. Haubonpimme n3MeHeHHs B
rapameTpax BOJHO-TEIIOBOIO PEKUMa MIPOCIEKNBAIOTCS B YBEIMUEHUH TITyOMHBI OTTanBaHuUs TopdsiHON 3anexH. Tak,
B CpPEIHEM MaKCHMaJbHOE OTTaMBaHHE YBEIHMUYHMIOCH Ha 4-5 cM, a B Hanbonee Témible roasl — Ha 7-10 cm. [l ceBepa
TIOJIMTOHAJIBHBIX OOJIOT Pa3HHUIA B IIIyOMHE OTTaMBAHUS B OTACNBHBIE TOABI JOCTUTAET 16 cM.

[peamonaraercs, YTO M3MEHEHMS BOXHO-TEIUIOBOTO pEXHMMa OYrpHUCTBIX M IOJWUTOHAIBHBIX O0JOT OymyT
CHOCOOCTBOBATH MOCIIEAOBATEIBHON BONIOLUH CTPYKTYPBI MUKponaHamadToB. CMeleHre TpaHnL] Pa3INIHbIX THIIOB
00IIOT  3aTPYmHEHO  OporpaduIecKMMH  TPETATCTBHSMH W TpeOyeT  IONHOMACIITa0HOH  MEepecTpOUKH
TUApOrpapuIecKoi CETH U CTPYKTYPhl MUKpPOIaHAIIA(TOB.

Knroueswie cnosa: 6yrpucteic 0010Ta, MOJUTOHAIBHBIE 00JI0Ta, BOXHO-TEIUIOBOW PEXUM OOJOT, TITyOWHA OTTaUBAHUS,
W3MEHEHHE KIIMMATa.

Changes in the water-thermal regime of swamps in the permafrost zone of Western Siberia are considered. Two
types of swamps are prevalent in the study area: frost mound bogs (southern half of the area) and polygonal bogs
(northern half of the area). The boundary between these swamps types is blurred and approximately matches the Polar
Circle line. Detailed studies of the water-thermal regime of swamps in this area were carried out from 1971 to 1991
within the framework of the West Siberian expedition of the State Hydrological Institute. The present work uses a
mathematical model of frost mound and polygonal bogs, which was developed based on the results of these studies.

Daily meteorological data, specifically daily data on air temperature, precipitation totals and total and lower
cloudiness from 23 stations are used as input parameters of the model. The duration of observations of meteorological
stations ranges from 90 to 140 years. The mentioned period is divided into 2 parts, before and after 1978. All
calculations were limited to the warm period, the boundaries of which are the transitions of average daily air
temperature through 0 °C.

The results of calculations indicate a widespread increase in the average warm period air temperature values,
from 0.3 °C in the south to 1.6 °C in the north of the territory. In the warmest years (2.5% probability of exceeding) this
increase in the south of the zone is 1.5 °C and in the extreme north is 3.5 °C. The greatest changes in the parameters of
the water-thermal regime can be traced in the increase of the peat deposit thawing depth. In average, the maximum
thawing increased by 4-5 cm, and in the warmest years by 7-10 cm. For the north of polygonal bogs, the difference in
thawing depth in some years increases dramatically and reaches 16 cm. At the same time, it should be noted that the
calculated thawing depth often exceeds the peat deposit thickness, especially in the northern part of polygonal bogs. In
such cases, the peat deposit thawing values should be considered as potential.

It is supposed that changes in the water-thermal regime of frost mound and polygonal bogs will contribute to the
sequential evolution of the micro-landscape structure. The displacement of the boundaries of different types of swamps
is complicated by orographic obstacles, primarily by the Siberian Uvals and requires a full-scale reorganization of the
hydrographic network and structure of micro-landscapes.
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BBE/JIEHUE

Bceobmee morersienne KnuMaTa, HECOMHEHHO, IPUBOAUT K M3MEHEHHUIO COCTABIIAIOIIMX BOJHOTO H
TEIJIOBOro 0ajJaHCOB pa3IMYHBIX NPUPOAHBIX JaHAmAa(TOB. B cBOIO 0uepenp, yka3aHHBIE H3MEHEHHUS MOTYT
BBI3BIBATh CMEILECHHE MPUPOIHBIX 30H M YaCTUYHBIA IEpexo W3 ONHOro BuAa JaHgmadra B aApyroi. B
JaHHOW CTaTbhe PacCMOTPEHBI M3MEHEHHUS! BOIHO-TEIUIOBOIO pPeXHMa OOJOT 30HBI MHOTOJIETHEH MEp3JIOTHI
3ananuoit Cubupu, KoTopas pacronaraercs ceBepHee THHUN CHOUPCKUX YBasioB. JlJisi 30HBI MHOTOJIETHEH
MEp3JI0Thl XapaKTEepHO PaclpOoCTpaHEHUE JBYX THIIOB BEPXOBBIX 00JOT: OyrpHcThIe (I0XKHAs 4aCTh 30HBI) U
MONIUTOHANBHEIE (CeBepHash dacTh). [paHuIa Mexay OSTUMH THHamu Oonor B 3amagHoit Cubupn
NPUOJIN3UTENBHO COBIAAET C JMHUEH MOJSIPHOTO KPyTa.

Bonno-TemnoBoii pexum 0omot B 3anaanoit Cubupu noxpodbHo Ol McciaenoBad B nepuof ¢ 1971 mo
1991 rox. OcHOBHBIE pe3ynabTaThl UCCIENOBAHUI H3IMOKeHBl B mybOnukaruu [Novikov, 2009]. [lannbpie
WCCIIEIOBAaHNS TOCTYXKMIIM OCHOBOM il pa3paOOTKM MaTEeMaTHYeCKOH MOJENU AJsl pacdeTa OCHOBHBIX
BOJIHO-TEIUIOBBIX XaPAKTEPUCTHK ACATEIBHOTO CJI0s 0OJOT 30HBI MHOTOJETHEH MEp3JI0ThI A Pa3IHdHBIX
MUKpOJIaHAIA(TOB OYIPUCTHIX U MOIUTOHAIBHBIX OOJNOT, PACHONOKEHHBIX B YKa3aHHOM PErHOHE.

OCHOBHOHM 1ENbIO TEKyIIEH pabOTHl SBISUIACH OLEHKA HM3MEHUYMBOCTH BOJHO-TEINIOBOTO PEXHMA
OyrpucThlX M mMoOMUroHaidbHbIX OonoT CeBepo-3amagHoii CuOupu. dns sToro ObUIM HOATOTOBICHBI U
00paboTaHbl METEOpPOJIOTHYECKHE JaHHBIC, KOTOPbIE 3aT€M HCIONb30BAIMCh B MOAEIU OISl PacuéroB
Mokaszatelieil  BOAHO-TEIJIOBOTO  pEXWMa, KOTOpble, B CBOIO ouepedb, ObulM O00OOWICHBI H
MIPOAHATIU3UPOBAHBI.

METOJUKA

I[J'ISI OLCHKU BOJHO-TCILJIOBOI'O PpCKHUMa 0O0JI0T 30HBI MHOIOJIETHEH MCP3JIOThI HCIIOJIB30BAJINCH
CXKCAHCBHBIC NAHHBIC MCTCOPOJIOTNICCKUX CTaHLII/Iﬁ o TeMIepaTrype Bo3ayxa, CymMmmMaM OCaAKOB, 06meﬁ n
HIDKHEH 00JTauHOCTH. CBGI[GHI/IH 0 MCTCOPOJIOTUYCCKUX CTAHIUAX, TPUBJICKACMBIX IJId pacdyCTa mapaMeTpoB
BOJHO-TCIIOBOI'O pCKUMa 60J'IOT, IIPUBCACHBI B Ta6m/1ue 1.

Ta6aumma 1. MereoctaHnny, JaHHBIE KOTOPBIX HCIONB30BAINCH TSI pacdyéra BOTHO-TEIIO0ATaHCOBBIX
XapaKTEePHUCTHK.
Table 1. Weather stations whose data were used to calculate water-heat balance characteristics.

Mupora, °

Cranuuu C. I Tun 6oj10T Iloa3ona T'ox Hayaa HAOTIOAEHU I
Bepézoso 63.92 OyrpucTsie or 1881
Tapko-Caie 64.92 Oyrpucreie 0T 1937
Kaspmm 63.72 Oyrpucteie 0T 1932
Tonpka 63.98 Oyrpucreie 0T 1947
Myxu 65.38 OyrpucTsie ceBep 1932
[omyi 66.03 OyrpucTsie ceBep 1953
Canexapn 66.53 OyrpucCThI€, TOJIUTOHABHbIC ceBep, or 1882
TazoBckoe 67.47 MOJIUT OHAJIBHBIE 0T 1932
Heima 66.63 MOJINTOHAJIbHEIS or 1947
Hossri1 ITopt 67.68 MOJIUT OHAJIBHBIE 0T 1924
AHTHmaora 69.08 TIOJINT OHAJTBHBIC or 1949
Tambeit 71.48 MOJIUT OHAJIBHBIE ceBep 1936
Mappecans 69.71 MOJUT OHAJIbHBIE ceBep 1914
nm. TTonosa 73.33 MOJIUT OHAJIBHBIE ceBep 1933
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[TapaMerpsl BOAHO-TEIJIOBOTO PEeXHMa OOJOT HCCIELYEeMOW TEPPUTOPUU OBUTM paccUUTaHBl II0
YIOMSHYTON paHee Moaenu. Mojenbp OCHOBaHA Ha PEUICHHH YpaBHEHHMHM BOJHOIO, paAHallMOHHOTO W
TEIJIOBOro OaslaHca ISl pa3HBIX JIEMEHTOB Me3operbeda OyrprCThIX M NOIUTOHAIBHBIX OOJIOT.

O06o00mmenne MaTepuajoB pacdyeTa NPOBOAWIOCH MO ABYM IE€pUOIaM: C Hadajda HaOironeHui
yKa3aHHBIX MeTeocTaHImii 10 1978 roxa (¢ 1936 roma, n=42 roaa) U ¢ KOHIA ATOTO TIEPHOJIA 110 HACTOSIIIEE
BpeMms (n=45 ner). Henenune nmo 1978 roxmy sBiasiercs ONTHMAIBHBIM Ul pa3AeieHus] THAPOTEPMUUECKOr0
pexuma OOJIOT HA MPONUIBIA KBa3UCTALMOHAPHBI M HECTAllMOHAPHBIM COBPEMEHHBIA UI HCCIIEAYyeMOM
TeppuTopuu. [Ipyu oneHKe pe3yapTaTOB PacCMOTPEHBI U3MEHEHHS TEMIIEpaTyphl BO3yXa TOIBKO B TEIUIBII
Nepuoj], a He BCero roja, MOCKOJIbKY B XOJNIONHBIM MNEPHOA MPOMEp3aHHE ACATENBHOro cios OonoT
MIPOMCXOAUT BEChbMa MHTEHCHUBHO U 3aKaHYMBAETCS HE TIO3JHEE CEPEANHBI 3UMBL. B CBS3M ¢ 3TUM OCTaIbHBIE
napaMeTpbl BOIHO-TEIUIOBOIO PeXXUMa OOJIOT TOXKE OIPaHUYCHBI B OLIEHKE TEMIIBIM NMEPHOAOM (IIepro rojaa
C YCTOHYMBBIMHU CPEAHECYTOUYHBIMH TeMIIepaTypaMu Bo3ayxa Boiue 0 °C).

C 1enbio HEKOTOPOH AeTaN3aluK IPH 0000LICHNH TOTyYaeMbIX Pe3yabTaToB 00€ 30HBI OYTPHCTHIX U
MOJMTOHANBHBIX OOJOT OBUIM pa3feieHbl Ha IOKHBIH M CeBepHBIM padoHbl. Kpome TOro, oreHku
PE3YyIbTAaTOB MPOBOAMIINCH OTACIBHO AJIS JIET C SMIIMPHYECKUMHU 00ECIIeUeHHOCTSIMU CPEnHEe TeMuepaTypsl
BO3ayxa Témioro nepuoaa B 2.5%, 50% u 97.5%.

PE3VYJIBTATBI

Pacuer obecneueHHBIX 3HaYCHUH TemIiepaTypbl Bo3ayxa (Tabm. 2) mokasbIBaeT, 4To 3a mocienHue 45
JieT HaOJoAaeTcs MOBBIIICHUE CpeqHel TeMIepaTypsl B TEIUIbIC MEpUOIBl FOAa, MpuyYeM B OoJee FOKHBIX
paiioHax 370 noBblenne cocrasisieT 0.3-0.5 °C, Torga kak B CEBEpHBIX paliOHaxX MOBBIIIEHHE COCTABIIIO OT
0.7 mo 1.6 °C (ans rogoB 50% oGecriedeHHOCTH).

Tadauua 2. OcpenHEHHBIC AaHHBIC MOBBIMICHNS TEMIEPAaTyphl BO3AyXa 3a TEMIIbIC MEPUOABI OO0 M IOCIe
1978 r. B 30HaX MOJUTOHANBHBIX U OyrpuCcTHIX OonoT 3anagnoi Cubupu, °C.

Table 2. Averaged data on air temperature increase during warm periods before and after 1978 in the zones
of polygonal and hummocky bogs of Western Siberia, °C.

ObecniedyeHHOCTh
Twun Gomot Paiton 2.5% 50% 97.5%
ceBep 3.5 1.6 0.5
30Ha TOJUTOHAIEHBIX OOJIOT T 1.6 0.7 0.6
ceBep 1.5 0.3 -0.7
30Ha OYTPUCTHIX OOIOT or 1.4 0.5 -0.3

Oco0eHHO MHTEHCUBHO TOBBIIICHNE TEMITEpPaTyphl OTMedaercs B Haubonee TEmibie roasl (no 3.5 °C
s togoB 2.5% oOecrmeueHHOCTH). B XOnOAHBIE TONBI TIOBBINICHWE HE3HAYHUTEIFHO JMOO BOBCE
OTCYTCTBYeT. Takoe MOBBIIICHHME CYMMAapHOH TeMIlepaTyphl TEIUIBIX IEPUOAOB OIpEAciseT H3MEHEHUs
COCTaBJISIONIMNX BOJHOTO M TEIJIOBOro OaiaHca 0010T. HekoTopble COCTaBIAIONINE BOIHO-TEILIOBOTO
peKMMa yBETMYHMBAIOTCS HE3HAYNTENBHO, TaKWe KaK paJMalliOHHBIN OamaHc u wcrapeHue. V3meHeHue
JPYTUX COCTaBIISAIONIMX OYIET 3aBHCETh OT OCHOBHOI'O ITapaMeTpa — IITyOuHBI OTTauBaHUs TOP(DSIHOI 3amexu
00110T. B CBSI3M ¢ 3TUM B JaHHOM CTaThe PACCMOTPEHBI M3MEHEHUS MaKCUMAIbHOW TITyOMHBI OTTaNBaHUS 32
TEIUTBIN TIEPHOJ TO/1a Ha PAa3IMYHBIX AJIEMEHTaX MHUKpoJaHAmadTa OyrprUCThIX U MOJIUTOHATBHBIX 001I0T. B
Tabnuie 3 TpUBENEHBI PE3YIbTAThl PACUETOB MAaKCHMAIBHBIX CE30HHBIX TIIYOWH OTTawBaHHUS TOPQSHON
3aNIeKd OOJOT Ha Pa3IMYHBIX 3JIEMEHTaX MUKpoIaHamadTa.
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Tadauua 3. MakcumanbHble TTyOHHBI OTTauBaHUs OOJIOT 30HBI MHOTOJIETHEH Mep3oThl 3amagHoil Cubupu
Ha KOHeI TEMIOro Nepruoaa, CM.
Table 3. Maximum thawing depths of bogs in the permafrost zone of Western Siberia at the end of the warm

period, cm.
[Tepuon go 1978 rona [Tepuon mocne 1978 rona
OO0ecreyeHHOCTh 2.5% 50% 97.5% 2.5% 50% 97.5%
OyTpHBI 60 52 43 69 56 47
IO)KHAas
IOJIOBHHA TOIINI 80 70 61 88 74 65
OyTpHBI 55 46 38 64 50 41
OyrpucTbie ceBepHas
oosora MOJIOBHHA TOIIU 74 63 54 &3 68 59
IO)KHAas
IOJIOBUHA | IIOJIUTOHBI 62 52 43 69 57 48
MOJTUTOHANTBHBIE | CEBEpHas
oostora MOJIOBUHA | IIOJIUT'OHBI 41 33 25 57 45 31

B 30He monuroHanbHBIX OOJOT OTTAaMBaHME IJIOCKHX IOJUTOHOB M MOYaKHH OAMHAKOBO, MOITOMY
MIPUBOJATCS CPENHUE 3HAYCHHS MapaMeTpOB OTTaMBaHUA. B 3ToN 30HE OTTaMBaHHME B FOKHOW MOJOBUHE
MOJMTOHANBHBIX OO0JIOT 3a mocienHue 45 JeT yBennuuioch B cpenHeM Ha 4-5 cM (okoio 10%), a B ceBepHO
MOJIOBUHE OTMEYaeTcsl yBEIMYCHUE OTTaMBaHUS MOYTH B 2 pasza. Hambonee cyiiecTBEHHbIE H3MEHCHHS
MIPOCJIEKUBAIOTCS B MAKCUMAJIFHO TEIUIBIE JIETHUE TIEPUO/IBI, KOTAa OTTAaMBaHKE 3a CE30H YBEIMUYMBAETCA Ha
7-10 cm (Ha ceBepe 10 16 cm). B 30He OyrpucThIX 6070T rTyOMHA CE30HHOTO OTTAMBAHUS YBEIHYUBACTCS B
cpenaeM Ha 4-5 cM, a B HanOosee Teribie Toabl — Ha 7-10 oM.

MapmpyTtable 00ciieoBaHMs TOJUTOHAJIBHBIX OOJOT, BBINOJHEHHBIE B paiioHe BOBaHEHKOBCKOIro
ra30BOr0 MECTOPOXKACHUS, IIOKA3aJId, YTO MOIIHOCTh TOP(SIHOM 3aJIeKH 31eCh, KaK MpaBmiIo, MeHbie 30 cMm
(B8 97% cny4aeB), U JHMIIb B OTACIBHBIX MECTAaX Ha MOJMTOHAJIBHO-BAJMKOBBIX MHUKpoOJaHAmagdTax OHA
Moxer pocturath 80-100 cm. anee Ha ceBep, B Oacceiine p. [lyxyne-sxa, MOIIHOCTD TOPGSHOM 3aJexu He
npesbimaeT 25 cM. [loaToMy B TedeHHE TEIIIOro Meproja roia B CEBEPHOU MOJIOBUHE 30HBI OIUTOHAIIBHBIX
00JI0T OTTaMBaHHUE MPOUCXOIUT EKEroTHO, U, CIEIOBATEIbHO, IOBBILICHIE TEMIIEPATYpPhl BO3AYyXa B TEIIbIC
MepUOAbl Tofa HE NpPHUBEAET K HM3MEHEHHIO MX BOJHO-TEMJIOBOrO peXHMa. [IpuBomMMBIE BETMYHHBI
OTTaMBaHUS IS CEBEPHOTO paiioHa MOJUTOHAIBHBIX O0JIOT CIIEAYET PAaCCMAaTPUBATh KaK «IOTCHLIUATBHBIC.

Craenyer OTMETHTb, YTO HEKOTOPOE YBEIMYCHHUE OTTAaMBaHHSA MOJIMTOHAIBHBIX OOJOT JOIKHO
MPUBOAUTH K MOCTENIEHHOMY M3MEHEHHIO CTPYKTYPbl MHUKPOJIaHAMA(TOB, a BO3MOXKHO, U K HEKOTOPOMY
CMELICHUIO TPaHMIl PACIPOCTPAHEHHUsS OCHOBHBIX TUMNOB 00noT. ClegyeT NpeAnoioXHTh, YTO B IEPBYIO
odepens W3MEHEHHE KOCHETCsl Ipymnn Mukponanamadro. Tak, MmiIoCKONOIUTroHANbHEIE OYAYyT CTPEMHUTHCS
MIEPEXOUTh B BOTHYTOIOJIUTOHANBHBIE, @ T€, B CBOIO OYEpENb, B IMOJUTOHAIBHO-BAIMKOBBIE U Jajee B
MONUTOHANBHO-0yTprcThie 60omoTa [Novikov, 2009]. YBenudeHnue oTTanBaHus Ha OYyTPUCTBIX 00J0TaxX OyneT
MPUBOAUTH K YBEIMUYEHHIO IJIOMIAZEH TOMEH M K MOCTENEeHHONW CMeHE OOJOTHBIX KOMIUIEKCOB OyrpHCTBIX
00JI0T Ha KOMILIEKCHI OJIMTOTPO(HBIX TaJIBIX OOJIOT.

Bompoc 0 cMelneHUM COBpEMEHHBIX TIpaHHI OOJIOTHBIX 30H B CEBEPHOM HAIPaBICHUU BeChMa
cnoxHbli. HOXHas rpaHuma pacnpoCTpaHEHUS MEp3JBIX OOJIOT B HACTOsIIEE BpeMsl NPHOIM3UTENBHO
coBnazgaer ¢ nuHued Cubupckux YBanoB. OmHako u B 30-40 KM I0KHEE 3TOW TpaHMLBI BCTPEUYAIOTCS
paspymatomuecs OyrpucTble CTPYKTyphl Ha HauMeHee OOBOIHEHHBIX ydacTkax Oomor. Cremyer
MPEATIONIOKHUTD, YTO IEPEX0.l K BEPXOBBIM THIIaM TajbIX 0070T yckoputcsa. Cubupckue Y Bajbl, HECMOTpPS Ha
OTHOCHUTEIBHO He3HauuTenbHble BBICOTHL (150-170 M B aOCOMIOTHBIX OTMETKax), BCE K€ SBISIOTCA
HEKOTOPBIM TIPEISATCTBUEM ISl MepexoAa Mep3sbix 0oioT B Tanble. [loaToMy, mo HameMy MHEHHUIO, B
Omkaiiiuei MepcreKTUBE TAKOTo Mepexo/a He MOCIeayer.

I'pannnia Mexxay OyrpuUCTBIMH U TOJUTOHATBHBIMU 00J0TaMu MMeeT IWupuHy okono 70 kM. Crnexyer
MPEANONIOKUTh, YTO OHa OyOeT CMeIaThCs B CEBEPHOM HAIPaBICHUHM, OAHAKO CKOPOCTh YKa3aHHOTO
CMELICHUSI HEe3HauuTelbHA, IIOCKOJIBKY paccMaTpuBaeMblii mpomecc Tpedyer (opMupoBaHus HHON
rugporpaduyeckoil cetu 0OJIOT, a TakKe CTPYKTYpHBIX H3MeHeHHH MuKkpomangmadro. Kpome Ttoro,
MPOTHO3 M3MEHEHMS TI'paHHLl OOJIOTHBIX 30H BECbMa 3aTpyAHEH Ha (POHE MPONOIKAIOIIErOCs M3MEHCHHS
KIIMMarta.
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3AKJIIOYEHHME

B uTore MOXXHO OTMETHTb, YTO W3MEHEHHS B HEKOTOPBIX 3JIEMEHTAaX BOAHO-TEILIOBOTO PEXKHUMA
aApKTHYECKNX OOJIOT Ha HMCCICTYyeMOW TeppUTOPHH, B IEPBYIO Odepelh TIIyOWHBI CE30HHOTO OTTaMBaHUS
Top(sHOM 3ayieku, OyAyT CHOCOOCTBOBATH IIOCIEAOBATENIFHOW OBONIONUN CTPYKTYPHI OOJOTHBIX
mukponanamadTos. [Iporecc cMmeniennsi TpaHUIlbl MEXKY MOTUTOHAIBHBIME U OYTPUCTBIME OOJIOTaMU B
cllydyae JallbHEHINero TOTEeIUIeHUs OyAeT YCKOPSAThCH, OAHAKO JTOMY MOTYT BOCHPEISATCTBOBATH
oporpaduuecKue MpersTCTBUA.
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