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O.H. Pezunroea, H.JL Jlykpsinoea, HO.H. Cnacosekmii
DI'BY «Kaekaszckuil rocy1apcTBeHHEIH IpHpoaHElit Guocheprsii sanoee auk mM. X.I. Llanomunkosay
r. Maiixkor, Poccus
olyatis@yandex.ru, lukyanova-n@rambler.ru, b.bonasus@mail.ru
KAPTHPOBAHHWE U HATYPHOE M3YYEHHWUE COCTOSIHUS BEPXHEH I'PAHULIBI JIECA
JIATOHAKCKOI'O HATOPBSI KABKA3CKOI'O 3AIIOBEJHHUKA

O.N. Rezchikova, N.L. Lukyanova, Yu.N. Spasovskiy
FGBU «Caucasian State Nature Biosphere Reserve
named after. H.G. Shaposhnikov»
Maikop, Russia
olyatis@yandex.r, lukyanova-n@rambler.ru. b.bonasus@mail.ru MAPPING AND NATURAL STUDY OF THE
STATE OF THE UPPER BORDER OF THE FOREST OF THE LAGONAKIAN NAGORIA
OF THE CAUCASIAN RESERVE

The resulis of the first stage of the study of the current state of the upper boundary of the forest of the Lagonak
Upland of the Caucasian State Reserve, obtained on the basis of analysis of literature sources, mupping of the upper
boundary of the forest by means of GIS and field survey by trial plots and route descriptions are presented. The carried out
activities allowed the beginning of the definition of groups of forest tvpes and the process of restoring the ecotone of the upper
boundary by extending the natural renewal bevond the forest communities. The created map-scheme of the terrain, containing
images artificially lowered as a resull of anthropogenic activity (grazing) of the forest boundary of the highlands and
fragments of the natural upper boundary of the forest (island curvoles and forest micro-groups), allows visualizing the state of
the boundary and the character of the distribution of forest types along the border. It was revealed that the artificially
lowered upper limit of the forest is represented by beech, fir, birch and pine stands on the surveyed territory of the Lagonaki
Upland. Mapping of the border aiso allowed io establish a significant variation in the altitude of the upper boundary of the
forest, as well as quantitative indicators of the distance between the natural upper boundary and the existing one.

Studies have shown that the current upper limit of the forest is significantly different from the level at which this
boundary would be if the anthropogenic impacts were excluded or minimized. The same applies (o the species composition of
arboreal and shrubby vegetation. The protected regime of protection created conditions for the restoration of the natural
ecotone of the upper boundary of the forest.

JlaroHakckoe Haropee pacrono:xeno Ha 3ananHom Kaskase B Mexaypedse benoit w [limexy, aqMHHHCTPATHBHO — B
Maiikonckom paiione Pecrydiuku Anwires u AnepoHckoM palione KpacHozapekore kpast. Ero miomane cocrasiser 19160
ra, Gonpmas 4acTk KOTOPoH oTHOCKTeA K KaBkasckoMy 3amoBeannky. Ocofoe BHHMAHHE HATYPATHCTOB K HATOPBIO HAYAIOCH
¢ korna 80-x romos XIX sexa [1. 2, 3, 5, 9]. B mponecce n3y4eHns pacTHTEIBHOCTH [UIATO MHOTHE aBTOPBI YKA3bIBATH Ha
OTCYTCTBHE HITH c1abo BBIP@XEHHYI0 HCKYCCTBEHHO CHIDKEHHYIO IPaHUIY Teca. ITo oTpaskeHo B padotax A.H. Jleckosa [7],
A M. Cocuuna [11], H.I'. Kypanogoii [6] n np.

B HacTosmiee Bpemsi pACTHTENLHOCTH BBICOKOTOPHi 3amazHoro Kapkasa taioke yrendercs BHHMaHWe. T.A.
Cokonoea [10] paboraer Han KnaccuuKanuel ropHbIX jJecoB mMeToaoM bpayH-bnanke. B.A. [Moropenor u C.1O. Llerena [8]
OeIarT aHAIN3 BEICOTHOIO pacnpene/leHys NOMUHAHTHBIX IPEBECHBIX NMOpOJ Ha ceBepHOM mMakpockinore ['KX B mpememax
3anoBeanHKa reomndopManmonneiMi Metogamu. K.B. Kysmenor u gp. [4], ucmons3ys [OaHHBIE IHCTAHUHOHHOTO
30HAMPOBAHMA 3EMIH, B COBOKYNMHOCTH ¢ HHCTpyMeHTaMH [ MC yCTaHOBWIH IPOCTPAHCTBEHHYIO JTOKANM3ALHIO TPAHHI
MeCHOH 30HBI HATOPBA K ONpPEIeHIH e€ alCOMOTHYIO BEICOTY Ha 3aJaHHBIX oTpeskax. OnHAKo, KaK PaHHUE, TaK U OC/IeIHHe
HCCNIENOBAHMA HE JAKT TIOTHOH KapTHHBI COBPEMEHHOrO COCTOSHUA BepXHel rpaHulbl eca JlaroHakcKoro Haropes., Bonpoc
© THIax seca GOPMUPYIOIIHX BePXHHH TIpeielT TecHOH PACTHTENEHOCTH OCTAETCH OTKPHITHIM.
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Matepuan n meToAnKa HecaeI0BaHMA. B Xode HCC/ISI0BAHNSA COCTOSAHMS BEpXHEH IPaHMIE Jeca JIaroHaKCKOro
HAropes TPOBOIMICA AHAIM3 JIMTEPATYPHBIX HCTOYHHKOB, apXHBHEIX H (OHIOBEIX MATepPHAJIOB 3alOBEIHFKA,
OCYIIECTBIATIOCE KAPTHPOBAHME BEPXHEH IPAHHIIBL IECA H TPOBOIMIOCH HATYPHOE 00C/IeI0BAaHNS MECTHOCTH.

Kapruposanne BepxHeH rpaHulbl jeca JIaroHaKCKOIG HArOpbA BBUIOMHAIOCH NPH NOMOIH TporpamMMel Maplnfo
Professional 10.0. B paboTe OBLTH HCIIONB30BAHBI COBPEMEHHBIE a3pO(GOTO- U CIY THHKOBBIE CHUMKH H3YHaeMOil MECTHOCTH.
OOpHCOBBIBATHCE KOHTYPBI HMCKYCCTBEHHO CHHKEHHOW B pe3yl/ibTaTe AHTPOIOrEHHOH NeATeNbHOCTH (BBIMAC CKOTA) M
eCTeCTBEHHOW BepxXHeH rpanuisl jeca. Co3gaBaiuchk CICH ¢ H300paKeHHEM JIECOTAKCALMOHHBIX KBAPTAI0B ¥ BHIIEIOB B
npenenax 3al0BeIHOH TEPPHTOPHHM (NPEMMYINECTBEHHO B IOMKHOM 9acTy Harophd). Ha OCHOBE IaHHBIX JIECOYCTPOHCTBA
CO3/IAaBATHCH TEMATHHYECKHE KApPThl, BU3YATH3HPYIOIME XaPaKTep PaclpeIeneHHs THIIOB eca BIOIL FPAHHIIEL.

Martepuansl NOAKPEIULUIHC, [aHHBIMH  HATypHOro 0OCIedoBaHus, B X0Ze KOTOPOrO  [IPOBONMIOCH
PEKOTHOCLHPOBOYHOE H HeTAIBHOE OﬁCJIGIEOBaHHE HEKOTOPLIX ¥YYAaCTKOB BerHefI IrpaHullbl Jeca. HcnonszoBanuck MeTon
MpoOHBIX TIomagell H MeTod MAapIIPYTHBIX ONMHCAHHH, KOTOpbie MO3BOMIIHA ONPEIETUTE 9 KIIOUEBBIX YYACTKOB A
OambHEHIIEr0 BEACHHS WCClesoBanui. B npenenax oraeneHsix yd9acTkoB (Nel m 5) 3akinagsIRamuch NpOOHBIE IUIONIAIH.
Beero Opu1o 3a10%eHO 9 MOCTOSHHBIX MpodHbIX miowaneil. Kpome ofcnenoBaHms IpeBOCTOR B HUX, OONBIIOE BHHMAHHE
YIE/LIOCH YYETY €CTECTBEHHOTO BO30OHOR/IEGHHA i OLEHKE er0 YCIIEIHOCTH.

[TpoBesennbie MeponpuATHS TO3BOAWIM HAYaTh ONPENCTEHHE TIPYIN THIOB J€Ca ¥ BBIABHTE TEHICHIHIO

BOCCTAHOBJIEHHA YKOTOHA BePXHEH TpaHHIBl MYyTEM paclpOCTPaHEHUS ECTECTBEHHOTO BO3OOHOBIEHWA 3a MpElesibl JECHBIX
co00IIeCTB.

PesybTatel B ux ofcy:kaeHHe. 3a BepXHIOK IDAHHIY /eca ObLIH NPHHATH JIECHBIE (DHTOLEHO3BI, OOLITHO
CMBIKAROLIKECH, obpasyromue Gonee WM MeHEe CIITOIIHBIE MACCHBbL. ['paHMIA M3BHIIMCTA W Ha OTAENEHBIX YaCTSIX CKAOHOR
OITYCKAETCA OUEHb HH3KO. 3TO CBH3AHO C aKTHBHOM THTENBHON JeATeIEHOCTEIO YEIOBEKa — OTTOHHEIM KHBOTHOBOJICTBOM, B
pe3ynpTaTe 9ero [OYTH MOJHOCTLIO HCHE3Na €CTECTBEHHAs BEPXHAA IpaHHLla Jieca, xapakTepHas /s 3anagHoro Kaskaza,

npedcTaBieHHas 0epe3oBbiM, OYKOBBIM, KICHOBO-OYKOBBIM KPHBOJECHEM, 3a8POCIASMH KABKa3CKOTO pPOAOAEHAPOHA W
COCHOBBIM PEIKOJIECHEM.
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BKIUTK - BYKHRK KOMXMOCKD- KYCTADHVKOBbE 5 - Cotrax s3anmassd = HCRYCCTBEHHU CHIAMEHHAR
BHEO - BysHAK CReaMETDaEH0-0BCRHMLEBE CP3 - COCHAR PASHOTHABHO- LTBKOBSIA AEPXIAA [PaUULA neca
BKP3 - ByKHRK Pa3HOTPABHO-3NBKOBLIH CC - CotHaK CyBanbamiciii Jlarosakckoro Haropes
BRKITP = By « pynHOTRABHO-NANOEOTHIOBLIH 53 - BEpeIHaK raKoaLi e - BEOXHAR MPaHULA n1eca
BRCS - SykHaKk CPEAHETHAENG-2NEKoBLIT BP3 - BEpe3HAK PaghOTRABHO-3AKOBLH MNarOHAKoKoro HAroPES
TIKIP - MiscrapHk gy THOTRABHG-NANGOTTHYKORLHT 6P - B2pe3HAK pONOAEHIPCHOBbIA - KFIOMEBIE YUACTRI PABOT
THUIK - (THATADHUA KOMXHACKO-KPCTDHHKOB Bl PKIIK - Pogopera KosisHACKD -KyCTRpHMKGSas
TIP3 - MUXTapHIK DAIHOTORBHO-1AAKOBLIA KP3 -« KnemoBHUK PasHOTRABHO-3naKoBLA = © NpobHLle NAoWagn

Puc. 1. Cxema pacnpeneneHus THIOB JIEca BUONb BEPXHeH rpanuibl JIAroHAKCKOTO HATOPBS ¢ YKA3AHHEM KIIFOUEBBIX
VHECTKOB W MPOOHBIX MIOIATSH.
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Ha prcydke | mpeacTaBnedsl HCKYCCTBEHHO CHIHKEHHAR TPaHWIA Jieca HAropbs (CIUIOWIHAA JHHHA), 0Omei
MPOTAKEHHOCTBIO 315,1 KM, M (DparMeHThI eCTeCTBEHHO BepXHEH IpaHMIBI (OTIe/bHbIE noauroHsl). K mocnennum oTHECEHR)
OCTPOBHBIE KPHBONECHA (MENKONEChA) H JIECHBIE MHKPOTPYTITHPOBKH. JIHHHS KOHTAKTa (yClOBHAA) MEXKTy CaMbIMH
BEPXHHMH OCTPOBHBIMH (PHTOLEHO3AMH (+ MUKPOIDYIIITHPOBKH) M NPUMBIKAIOLIHMHA K HUM HEJECHEIMH, 110 HALIEMY MHEHHIO, .
ABNACTCS €CTECTBEHHON BEPXHEH TpaHWLEH yeca HAaropea. 37Ta rpaHMLA HE TONBKO MPEPHIBHCTA H HA OTIETHHBIX ydacTkax
TEPPHTOPHH HE BBIPAKEHA, HO H B DOJIBIIMHCTBE CTy4aeB MOJHOCTHIO OTCYTCTBYET.

Ha cxeme n300pakeHo pacrionioxkeHye BbIIENEHHBIX yYacTKOB paGor, B KOTODBIX BHIITOTHEHB! HIIH TUTAHHPYHYTCS
paboThl MO H3YUECHHIO (DUTOIEHO30B BepxHell rpaHMIEl jeca. KpoMe TOro, cxema mo3Bosfer BH3YQIM3HPOBATE XapakTep
paclpeae/ICHNA TUIIOB JIeCa BIO/IL IPAHMILL. TaK, YCTAHOBIEHO, YTO Ha TeppuTOpHH JIArOHAKCKOTO HATOPhA HCKYCCTBEHHO
CHWKCHHAS BEPXHAS IPaHILA JI€CA NPECTABICHA OYKOBBIMH, MMXTOBBIMH, OEPE30BBIME H COCHOBBIMH APEBOCTOAMH. Bhiue
BEPXHEH TPAaHULB JI€ca, 0OBIYHO I10 CEBEPHBIM CKIOHAM, PACTIPOCTPAHEHBI 3apOCTM W3 KABKA3CKOTO pononengpora. On
TaKyKe BCTPEUaeTCs B APYCe MOIIeCKa B Oepe3HAKaX pasHOTPaBHO-31aKOBEIX.

KapTupoBaHue rpaHuibl NO3BOIHIO YCTAHOBHTb 3HAYMTENBHYIO BAPHATMBHOCTH BBICOTHOIO MOJOMKEHHS BEPXHEH
IPAHMUEI 1eCa, 0OBACHEHHE KOTOPOH ClEdyeT HCKaTh B 00JACTH BIMSAHMS peibeda W aHTPOMOTEHHON NeATEIBHOCTH Ha
(hopmHpOBaHHE NeCHBIX YKOCHCTeM. Kpome TOro, mosydeHsl KOAHYeCTBEHHbIE NOKA3aTeNn PACCTOSHHA MEXKIY NMPHUPOLHOMN
BCPXHEH IPAHMLEH M CYNIECTBYIOMEH. Y CTAaHOBIEHO, YTO B [Ie/IOM MPHPO/IHAS BEPXHAA IPAHWIA HAXOIMTCA HA paccTosIHAN
200-300 m. BBIe CymecTBYOWeH. B oTHeNbHBIX paiioHax pacCTOSHHE JOCTHTAET GOJIBIINY 3HaYCeHWH, noxons mo 1137 m.
H3penka, k1acTepHble YJacTKM Jeca OTCTOST OT OCHOBHOTO MACCHBA Ha 2-3 KM (B BepxoBbax p. Ilwa u Bozne 03, [TceHoTax
Ha yu. Ne |, puc. 1).

[Tosuims akTyaibHOH BEpXHEH rPaHKLB Jleca Mo OTHOWEHUIO K NOTEHUHAIBHON, COCTOSHHE TECOB Ha HX BEPXHEM
Tpe/iee OTPAXKAIOT OOLLYI0 IKOMOIHIECKYIO CHTYALHIO Ha JIarOHaKCKOM Haropsbe. BeICOKOropHEIE IKOCHCTEMEI OT/IHYAKITCS
MATOH CTaOHIBHOCTBIO M, JECHBIE COOOIIECTBA HA MX BEPXHEM Mpeldese Jerko VA3BHMEL. HHTeHCHBHOE BEIrOHHOE
KHBOTHOBO/ICTBO B BLICOKOTOPHOH 4YaCTH HAropbs MPHMBEIO K HEKENATENBHBIM U Jake KaTacTPOGUIECKHM MOCIEICTBHSM:
YUPOLIECHHIO CTPYKTYPBI M CHIDKCHHIO MPOIYKTHBHOCTH PACTHTENBHBIX COOGIIECTB, BRIMHPAHHIO LEHHBIX BHIOB PACTEHH,
AIeTpatariy, a MeCTaMH MOJIHOMY HCYE3HOBEHHIO KpHBOJIECHH BepXHEeH rpanuiel neca. C 1990 r., noc/ie BKTIOYEHHA HArOPhS
B COCTaB 3alloBEIHHKA, HA €r0 TEPPHTOPHH BBIIIAC CEMBCKOXO3ANCTEEHHBIX AHUBOTHBIX JIMMHTHPOBAH. 32 3TH TOIB COCTOSHHE
PACTUTE/ILHOCTH 3aMETHO yIIyqINHIOCh. kiccieoBanus mokasanu, 9TO COBpPeMeHHad BEPXHAA TPAHMLA J1eca 3HAYHTETBHO
OTIWHAETCA OT TOrO YPOBHA, HA KOTOPOM ITOT pyGesk Haxoaucs Obl, €Cii Obl ObITH HCKTIOYEHb WTH CBEIEHBI K MEHHMYMY
AHTPOTIOTEHHBIE BO3ICHCTBHA. DTO OTHOCHTCA M K BHIOBOMY COCTAaBY pEeBECHO-KYCTAPHHKOBOI PacTHTENEHOCTH,
3aroBeHBIA PEXHM OXPAHbl CO3J4N YCNOBHS JUIN BOCCTAHOBIEHHS TIPHPOAHOTO SKOTOHA BEPXHEH TpaHwIbl neca. 3To
BBIPAKACTCA B NIEPBYIO 04ePeab B PACNIPOCTPAHCHHH €CTECTBEHHOTO BO3OOHOBIEHHUA 3a NPEAE/Ibl MCKYCCTBEHHO CHIKEHHON
PAHHIE! H (POPMUPOBAHMH JIECHBIX OIyIUEK W3 KpuBOJecHii. HecMoTpst Ha TIOJTyHEHHbBIE TaHHEIE, HECOMHEHHO, Tpebyerca
OTIPENIC/ICHAE W yTOYHEHHE IPAHKLL S5KOTOHOB BEpXHEro npenena. [lo-npexHeMy, MalOH3yYeHHBIM HaNPaBICHHEM OCTAETCS
npodiema THIOB Jeca. [IpoBedeHHOe (parMeHTapHOE 1eCOTHIIONOTHIECKOe 06CIeIOBAHKE (DUTOLEHOZ0B HE TMO3BOJISET
NOTHOCTBH KACCH(HIMPOBATS THITE BEPXHEH MCKYCCTBEHHO CHHKEHHOM TPAHHIBI Jieca JIarOHAKCKOTO Haropea. HagaTere
HCCIISIOBAHNSA B NalbHEHIIEM Oy 1yT MPOIOIKEHbL.

BriBoasl.

1 [Tpu momomH cpencts 'MC W HaTypHOro 06C/eI0BAHKA ONPEEeHE! 1BE BEPXHHE I'PaHMLIbI JIECd: TIepBas —
COBpPEMEHHAA HCKYCCTBEHHO CHMKEHHAs B OONBIIMHCTBE CITy9aeB NPoXoauT Ha BeicoTe 1500-1900 M (Gonsme 80% oT Beeil
OPOTKEHHOCTH); BTOPAs - €CTECTBEHHAs, TpeACTABIEHHAA (ParMeHTaMH OCTPOBHOIO KPHBONECHS M JIECHBIMH
MHKPOIPYIIHPOBKAMH, B LIE/IOM, HAX01UTCA Ha paccTosnre 200-300 M. BeIe coBpeMeHHO.

2 PacTHTEeIBHOCTE JIarOHAKCKOTO HATOPhS 3HAYATENLHO H3MEHEHA XO3MHCTBEHHON 1esTebHOCTBIO 4EeI0BEKa,
Pe3yNLTATOM KOTOPOH CIYAHUT OTCYTCTBHE 110/10CH BEDXHEH IPaHMLbI Jleca, 00pasoBaHHON CyOaibIHiCKHMH KPHBOJIECHAMH,
PEAKONECEAMH ¥ 3apOCIIAMH POIO/IEHAPOHA KaBKa3CKOro. Pa3opBanHHyl0 BEPXHIOKO IPAHHIY HA Pa3HBIX YUACTKAX 00pasyroT
KaK BBICOKOCTBOJIBHBIE NMUXTAPHHKH, OYKHAKH H COCHSKH, Tak W cab/ieBnaHble OYKHAKH H cyGaiblHiicKoe JMCTBEHHOE
KpPHBOJIECEE.

3 HICKYCCTBCHHO CHIKEHHAA BEpPXHAA [PAHMLA JIECA B OCHOBHOM IPE/ICTABICHa: CPEIHEeTPaBHO-3/TAKOBEIMH,
CPEAHETPABHO-OBCAHHLICBEIME, — DA3HOTPABHO-3MAKOBBIMH M KOJXMICKO-KYCTADHHKOBEIMH  OYKHAKAMH,  KONXHACKO-
KyCTapHHUKOBBIMH M PA3HOTPABHO-3/1aKOBBIMM  [THXTAPHHKAMH; PA3HOTPABHO-3/IAKOBBIMH OEpE3HAKAMH M  COCHSKAMM
A3ATHEBBIX H PA3HOTPABHO-3/T2KOBBIX THITOB.

4. X03AHCTBEHHOE OCBOEHHE HArOPhA ¢ HCIOJIBL30BAHNEM PACTHTE/IBHBIX PECYPCOB, PEeKpeaLteil u TYPHIMOM
[0JUKHO COYETAThCA C OPPEHKHBIM COXPAHEHHEM PACTHTEILHOrO MHpa. HeoBX0aMMBbl OPraHH3aLNS U BeleHHe MOHHTOPHHTA
BEPXHHMX I'PAHHIL JIECA HA TIOCTOSIHHBIX MPOOHBIX ITOMAISX.
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SPACE-TIME IN DEVELOPMENT OF GEOSYSTEMS
AND NATURAL RISKS IN THE SOUTH OF THE RUSSIAN FAR EAST

Various forms of reflexion of space and time in development of geosystems are shown. The space and time are
inseparable from each other [12], "are indissoluble” [21]. In comparison with other characteristics, they are the major
attributes of the systems (the natural, technogenic, and social ones) under typical and abrormal states. It is traced in the
course of comprehensive studies of separate existential aspecis. In this case it is used the standard content of concepls:
“space - extent, unity of intermiltence and a contiruity” [12, p [071). The following treatment of conceptsgeographical space
(hydroelectric power station)” [2, p. 56), is accepted as non-uniform. It is accepted that geosystems (GS) — the object of
geography, are always attached to space and exist only in time. It is shown that the south of the Russian Far East is in the
area of high hydro thermal dynamic intensity that is expressed in complex and contradictory variety and in interlacing of
natural boundaries. In this case the last ones allow us to define the most important zones: 1) of the northern and western
continental influences; 2) of the southern and eastern oceanic influences. Maintenance of sustainable development of the
territory is based on the account of tvpical and abnormal natural processes and phenomena. Their contribution to the
organization and development of geosystems (especially transitory zones ‘‘continent — ocean') is often dominating.
Exogenous crisis conditions and accidents, to a certain extent, are predicted that allows us to introduce certain corrective
amendments in practice of nature use taking into account sustainable development of the territory.

Beenenne. 'eocrcremsr —~ o0BexT reorpaduu, Bcerja NPWBA3aHEl K MPOCTPAHCTBY ¥ CVIHECTBYHOT TOMBKO BO
ppemeny. [IpocTpamcTso — mHoromepHoe [2, 13], a Bpems — nepasHoMepHoe [8], HocHTenb Teorpaduueckoil (popMb!
asmwkeHns MaTepsH [3]. IlpocTpaHcTBO B BpeMs HEOTHETHMBL APYT OT apyra [12], «HepaspbiBHb [21] W, B CpPaBHEHHH C
APYTHMH XapakTePHCTHKAMH ~ BaKHeHNINe aTpHOyThl CHCTEM (IIPHPOAHEIX, TEXHOTEHHEIX, COLHANLHEIX) — B 00CTAHOBKAX U
THITHYHOIO, # AHOMANEHOTO (pHc. 1).

Iean m 3apayn. Ha ocHOBe omyOJIMKOBAHHBIX MATEPHATIOE # TEMATHYECKHX ABTOPCKHX paszpaboTok HEOOXOIMMO
PacCMOTPETE OCODEHHOCTH OTPAKEHHA MPOCTPAHCTBEHHEIX YEPT W CBOMCTB BpEeMEHH B PAsBHTHH reocHcTem. Cpeay agad
ocoboe BHHMaHME Y/ENUTh MCCISHOBAHMIO NIPHPOIHBIX PHCKOB — COOTBETCTBYIOLWIMX YPOBHEH YCTOHYMBOCTH I€OCHCTEM W
VCTOHYMBOTO MX PA3BUTHA B THIMYHBIX 1 aHOMATBHBIX IIPOCTPAHCTBEHHO-BPEMEHHBIX 00CTAHOBKAX.

HekoTopeie ofumine TepMHHBI H NOHATHA. Bpewa (B obmeM) — nocnefoBarelbHas CMEHA SBICHWH W COCTOSHWN
obmextToB [12, ¢. 252].

Kamezopuu (ceoiicmea) epemeriu TOPOXKIIAET CaMa MATEPHS B Pa3THYHEIX
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