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BBEJIEHUE
AKTYanbHOCTh TeMbl uccnenobauus. CocHonble neca Kazaxckoro menko-

COINOYHHKA HE TOJILKO OPUTHHAIbHOC G0TaHUKO-Teorpaduieckoe iBieHue, pej-
CTaBJISIOIIEE HECOMHEHHBIH OHOreorpadMICCKuil HHTEPEC, HO M OUEHb BaXKHbIH
npuponusii Ppaxrop (I'pubaunos, 1965). CoxpaneHMe U HOBLILICHHE UX YCTOHYY-
BOCTH NpHOOpETAET Bee OONblIee 3HAYCHHUE.,

Ha cospemennom stane, HaubosbLuas yacTs (61,5%) cOCHSIKOB B rocynap-
CTBEHHOM HalMoHanbHOM npupoanom napke (I'HIIT) «bypaGaii» npeacrasneqa
JpeBOCTOAMH V Kilacca BO3PAcTa M BbILIE, U1l KOTOPBIX XapaKTePHbl PasiHuHbIe
aduoTHuecKUe U OUOTHHECKHE (DayThl, OTPULATENHHO BIMSIOUME HA KX COCTOS
HUE, YCUIMBAIOILMECS PEKPEALMOHHBIE HAIPY3KU Ha JiecHbIe Hacaxaenus ILly-
YMHCKO-BOPOBCKOH KypOPTHOMN 30HbI IPOSBIISIOTCS B IPEKACBPEMEHHOM yChIXa-
HUH OTAEIBHBIX JIEPEBLEB, 3aMCE/UICHUH UX pOCTa U 06LUeM OcabieHun ApeBo-
croes (Mycun, 1999; Jlanuesa, 2013). B yciioBusIX paccMaTpuBaeMOro peruona
M3YUEHHMIO CAHUTAPHOIO COCTOAHHUS COCHOBBIX HACAXICHUH YIENANOCH HEROCTA~
TOYHO BHMMaHHs. Her 10CTOBEPHBIX JaHHBIX O BIIMSHHAM PEKpealnu u necopac-
THTENBHbIX YCIOBH, a TakKe BO3pacTa U cOCTaBa HaCAXACHHM, HA COCTOSHUE H
PacnpocTpaHEHHOCTh OCHOBHBIX I0P@XXEHUH JIepeBLEB COCHBI.

Bce BbINIEH3T0KEHHOE AaCT MOBOJ CUMUTATh TEMY aKTYalLHOM Kak ¢ Teo-
PETHUECKOM, TAK U NPAKTUHECKOH TOUEK 3pEHUs..

Crenenpb pa3paGoTaHHOCTH TeMbl uccliefloBanus. B pamkax paspaGorku
Hay4YHBIX OCHOB JIECONIATOJNOTHMECKOr0 MOHMTOPHHTA B Jiecax Kasaxcraua, co-
TpyAHuKkamMu Ka3axckoro HayqHO-HCCIICAOBATENBCKOIO HHCTHTYTA JIECHOIO XO-
3giicTBa u arponecomenuopaunu (KasHUMJIXA) nposeaeHa oueska caHurap-
HOIO COCTOAHMSA COCHOBBIX APEBOCTOEB B ouarax (urodaros (Xapnamoa u ap.,
2008; 2011). Pabota ne Briouana B cebs U3yUCHHUE BJIMSIHMS OCHOBHBIX JIECO-
BOJCTBEHHBIX MOKA3aTeNeH Ha COCTOSHUE HacaAeHui. BiausiHue pexpeauuon-
HBIX Harpy30K Ha yCTOHUMBOCThL COCHOBBIX HACAXCHUN PAaCCMATPHBAIOCH B pa-
6orax B.T. Bayuxosa, C.M. Mycuua, A.B. IToptsinko, A.B. [lanueBoit. ABTOpHI
PYKOBOJACTBOBAIIMCH CUCTEMHBIM TIOIXOJOM H B HEKOTOPBIX ACHEKTAX POBOKJIH
aHaIN3 XHU3HEHHOIO COCTOSIHMA APEeBOCTOS. HaMu ImpoI0InKeHb! HeCIeI0BaHus B
JIaHHOM HaNPABJICHMY C YCTAHOBIEHUEM PACIPOCTPAHCHHOCTH OCHOBHLIX I10pa-
JKEHUH JEPeBLEB COCHLI, UX CBS3U C OCHOBHBIMHU JIECOBO/ICTBEHHBLIMM MOKA3ATE-
JAMH H ocNabNIEeHHEM AePEBbEB.

Juccepralus sBIISIETCSA 3aKOHYEHHBIM HAYYHBIM HCCIIEI0BAHUEM.

Llenu 1 3apaun. Liensio nanHoit paGoTsl ABIISETCS ONPEAEICHIE CaHUTap-
HOTO COCTOSTHMSI COCHOBBIX JIpeBocToeB Ka3axckoro MenKoconouHMKa, Ha MpH-
Mepe rOCYIapCTBEHHOTO HALMOHAILHOTO MPUPOAHOro napka «bypabaii» u o6oc-
HOBAaHHUE MEPONPHATHUH 10 MX 03N0POBJICHUIO. [[jist AOCTUKEHMS LEJH CTABUIIUCH
CIIEAYIOLIME 3a/1a4H:
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1. OueHka CaHUTAPHOrO COCTOAHMS B 3ABUCHMOCTH OT TPYTIN THIIOB JIECO-
pacTHUTE/bHLIX YCIOBUH, COCTABA HACAKICHMI, BO3pacTa, PEKPEAUMOHHBIX
Harpys3ok.

2. YcrasHoBieHne pasHooGpasis H PacipOCTPAHEHHOCTH PasIMYHEIX BH-
NIOB IIOPAXEHHS IPEBLEB COCHBI B palioOHe HCCIICOBAHMS.

3. YTouHEeHHE ¥ HONOJNHEHUE METO/IMKH BH3YallbHOH OLEHKH COCTOSHHS
JiepeBa 110 (hayTHLIM IPU3HAKAM.

4. PaspaboTka IIPENIOKEHHI [0 03/{0POBJICHUIO COCHOBBIX APEBOCTOCE.

Hay4uas HoBu3HA. BniepBeIe 1715t COCHOBBIX APEBOCTOEB HCCIIEAYEMOTO pe-
THOHA JaHa M10JIHA XapaKTePUCTHKA U OLIEHKA CAHUTAPHOTO COCTOSHHUS, 060CHO-
BaH pacyer CpeAHEB3BELICHHOTO (a/iia CAHUTAPHOTO COCTOSHHSA JPEBOCTOEB 110
341acy ¥ PeKOMEHIOBAHO BHEJPEHHE €T0 B MPAKTUKY JICCHOrO XO3sHcTBa pec-
MyONIUKK [J1s MOHHTOPHHTA JIECOB; YCTAHOBJICHBI OCHOBHBIC BHJIbI ITOPAXKEHMH
JEPEBLEB COCHLI M MX PACTIPOCTPAHEHHOCTB; YCOBEPIUCHCTBOBaHA BH3yaJibHAs
OLEHKA COCTOSHHSA JEPEBLEB COCHBI IO BHEITHUM (hayTHHIM MpU3HAKaM.

Teopernyeckas ¥ NpakTHyeckas 3HauuMocTs. Mudopmanwst, nojiyyesnas
B PE3YJILTATC BHIIOJNHEHHBIX HCCIETOBAHNMN, OTPAXKACT KAUECTBEHHYIO U KOJIMYE-
CTBEHHYIO XapaKTEPHUCTHKY COCTOSIHHSI COCHOBBIX IPEBOCTOEB B 3aBUCHMOCTH OT
psiia JIECOBOACTBEHHO-TAKCALIMOHHRIX TI0Ka3aTeIIeH, YTO 103B0/%eT 060CHOBATE
HeoOXOAUMBIE ¥ JIOTIOJIHUTE CYIHECTBYIOLINE MEPOIPHSITUS 11O BEIECHUIO IECHOTO
X0351#iCTBa B HCCIIEAYEMOM PETHOHE.

Marepuansl UCCNIENOBAHUH MOFYT GBITh HCILO/IL30BAHLI IPU COCTABICHUU
PErHOHANILHBIX ¥ PECTyCIIMKAHCKHX CBOJOK O COBPEMEHHOM CAaHHTapHOM COCTO-
SHUK HACAXACHUI W PacnpoCTPAaHEHHOCTH CTBOJIOBOM I'HHIN COCHBI. O60CHO-
BAHHBIC B IUCCEPTAlMH [OJXO/IbI B ONPEJETICHHH CAHUTAPHOTO COCTOSIHHUS JApe-
BOCTOEB MOTYT GHITH HCTIONB3OBAHK! /ISl COBEPILICHCTBOBAHHS OPraHM3alud MO-
HHTOPHHIA COCHOBBIX JIECOB PECTyGIHKH.

OCHOBHEIE TTOJNIOXEHHS PABOTH HallKM OTpasxkeHHe B «PexoMeHaauuu 1o
COXPAHCHHIO YCTOHYMBOCTH COCHOBLIX HACAXACHUH ceBepHoro peruona Kasax-
crana or Gonesued» (Koxmeray, 2017) u peanusosanst 8 THIIT «Bypa6ait»
(MMeeTCs akT BHEJIPEHHS).

PesysibTaThl UCCE0BAHMI MCIIOTB3YIOTCS B YYeGHOM NPOLECCe NPH TIO-
rotopke GakaaaBpOB M MAaruCTPOB 110 Hanpasnenuio 35.03.01 u 35.04.01 «Jlec-
HOE JIENON.

Merosonoras u Metonp! HecneaoBanui. [Tpy IpoBeneRny KecnenoBanmit
MCTOJIL30BATUCE JIECOBOJCTBEHHO-TAKCALIMOHHBIC TPUEMBI, 4 TAKKE METOJIbI
HaGIIOfCHHUS, CTATUCTHUECKOTO aHAIHU3A.

ITonoxenus, BLIHOCUMEIE HA 3aIHTY:

1. CpaBuutesibHas OLIEHKA CAHUTAPHOIO COCTOAHUS COCHOBBIX IPEBOCTOER
110 OCHOBHBIM JIECOBOJCTBEHHO-TAKCALIMOHHBIM XaPaKTEPUCTHKAM,

2. PacnpoCTpaHeHHOCThL OCHOBHBIX (DayTOB COCHOBBIX APEBOCTOEB.

3. YTouyHeHHas M JOITONHEHHAs HIKATA CAHUTAPHOIO COCTOAHUA COCHOBBIX
JIPEBOCTOEB 110 BHEWHUM (hayTHBIM NPU3HAKAM.
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JInvuplit BKIAN ABTOPA 3aKNOYAETCS B IOCTAHOBKE [CH H 3a1a4 HCCTe0-
BAHMiA, pa3paboTke NPOrPaAMMBI X METOAUKH, BBINIOTHEHHH aHATUTHYECKOTO 06-
30pa JINTEPaTypel, NpoBe/eHuH cO0pa NoJIEBOro MaTepHaia, ero o6paboTke, aHa-
An3e 1 060GIICHNH IONTYHEHHDBIX PE3YJILTATOB, IOATOTOBKE My 6IMKALHii U PYKO-
NUCH AuccepTanuy, GopMyIHPOBKE BLIBOAOB H MPEAIOKEHUH TPOU3ROLCTRY.

CreneHp J0CTOBEPHOCTH U anPOGAIIHS PE3YNLTATOB MOATBEPIKIAETCS NPH-
MEHEHHEM HaYYHO 060CHOBAHHBIX METOAMK HCCIIEAOBAHMI, JOCTATOYHBIM 06be-
MOM HCXOJIHOrO MaTepHaia, MCIOJb30BAHWEM COBPEMEHHBIX METOO0B 06pa-
O0TKH, aHAJIM3a ¥ OLIEHKH JAHHbIX.

OcHOBHbIE MONIOKEHUS M PE3YIILTATH HCCIECNOBAHMIH AOKIANBIBAIACH HA
MEK Iy HAPOHBIX KOH(DEPEHIMAX H COBELIAHUAX PA3HOIO ypoBHs: V MexyHa-
poaHast Hay4HO-NPAKTHICCKAsS KOHPEPEHUMSA « DKOTOTr0-9KOHOMHUUECKas Sdpex-
TUBHOCTH [IPUPOAONIONIL30BAHUS Ha COBPEMEHHOM 3TaIe pasBuTHsa 3anaaHo-Cu-
Gupckoro pernona» (Omck, 2014), X Mexaynapoasas HayuHO-TEXHHUECKas
KOH(pepeHLus «JIeCOTEXHHYECKHE YHHBEPCUTETE B PEANIH3aLIUH KOHUCTLHM BO3-
POXICHHSL MHXKEHEPHOTO 00PA30BAHUA: COLHAIBHO-3KOHOMHYECKHE U DKOJIOrH-
Heckue 1pobiemsl nectoro kommekcan (ExarepunGypr, 2015), X Mexayua-
po/Has KOH(epenLys, nocsameHHas 90-1eTHIO o AHs PokIEHHs npodeccopa
Hukonas Unsnua denopora «IIpobnembl ecHO# GUTONATONOIHH U MHKOJIO-
rum» (Munck, 2015), Mesxty Hapo/iHas HayqHO-NIPaKTHYecKas KOH(EpeHLUs MO~
MOMBIX yueHbIX «MIHTE/IeKTY ANbHBIN oTeHuman X X1 BeKa: BKIia MOJOBIX yue-
HBIX B Pa3BUTHE arpapHoil Haykm» (Anmarsl, 2015), Bropas Bcepoccuiickas
HAYYHO-IPAKTHYECKas KOHPEPEHIHS C MEXAYHAPOIHBIM YYACTHEM, MOCBSILICH=
Hast 65-JeTHIO BHICIIETO JIecHOro o6pasosanus B Pecny6mixe Kapenus «[1oBri-
wenye s¢exTuHOCTH NecHoro kommiexca» ([lerposasosck, 2016), VI Mesx-
JlyHapoJHasi Hay4Has MHTEpHeT-KOH(epeHuus «JlecHoe X03sHcTBO M 3elieHoe
CTpoHTENbCTBO B 3anaanol Cubupu» (Tomck, 2016), PeciyGiukanckas Hay4yHO-
TPaKTHYECKas: KOHPEPEHIUs ¢ MEXKITYHAPOIHBIM Y4ACTHEM, NOCBSIIEHHas 20-
nernio  Mne-Anarayckoro rocyaapeIBEHHOTO HAIMOHANBHOTO MPUPOLHOLO
napka (Asnmarsl, 2016), 81-as HayuHO-TEXHUYeCKas KOH(EPEHLHUA npodeccop-
CKO-TIPENOABATEIBCKOTO COCTABA, HAYYHLIX COTPYIHMKOB ¥ aciupanTor «Jlec-
Hoe xossicTBon (Mutck, 2017), Hanuouansuas Hayaso-npaktuueckas KoHdge-
pernrst «COCTOSHME ¥ NEPCHEKTHBE PAsBUTHA JIECHONO X03fHcTBay (OMCK,
2017), MexcyHapo/iHas HayqHO-IPAKTHYECKast KOHPEPEHLHS MOJIOBIX yYEHbIX
«HayunbIi B3T/IS MOITOIBIX: TIOMCKH, HHHOBaIMH B ATTKY (Anmarsl, 2017).

OCHOBHbIE TONIOKEHHS AUCCEPTALIMK Oy OIHKOBAHbI B 18 IeYaTHBIX pabo-
Tax, B TOM 4MClI€ 2 CTaThU B XypHANaX, peKoMeHAoBaHHbIX BAK P® u 2 crathu
B aKypHayax, pexomengopannsix KKCOH MOH PK (BAK PK).

CrpykTypa JiccepTauHoBHol paboTel. JluccepTalms COCTOUT U3 BBEIE-
HUA, 6 [JIAB, 3KIIIOUCHHUS, IPSANIOKEHUH NPOU3BOACTBY, CMCKA JINTEPATYPbI U
14 npunoxenuit. Pabora usnoxena Ha 187 crpanmnax, COOEpPXHT 25 Tabnui u
41 pucynox. CrucoK IMTEpaTypbi BKIIO4AET 212 MCTOUHHKOB, U3 KOTOpBIX 18 Ha
MHOCTPAHHBIX SI3bIKaX.




OCHOBHOE COAEPXAHUE PABOTbHI
1. TIpupoasnsie ycaoBus paiiona uccaexoBanuii

Hccenenyembie COCHOBbIE APEBOCTOM PACITONOKEHBI HA TEPPUTOPHM IOCY-
AapCTBEHHOr0 HALMOHANLHOTO npupoaHoro napka (I'HITIT) «Bypa6ait», koto-
pbifi HAXONMTCSA B BOCTOUHOM 4acTH Kokierayckol BO3BBIIIECHHOCTH U CEBEPO-
3anagHoi qactu Kasaxckoro Memxocomnounuka. 34ech CoOCHa IIpOM3pacTaeT He
TOJNBKO HA TPAHUTHEIX HUBKOTOPhAX, HO M HA XOJIMOrOPBSX, CIIOKCHHBIX METa-
MopQuueckUMH ropHeiMu nopoaamu (I'puGanos u ap., 1970; Topuakosckui,
1987).

Paifon uccnenoBaHus BXOJIUT B «KOHTUHEGHTAIBHYIO CTCMHYIO 3alaHOCH-
6upckyioy» (Amicos, 1956), «kasaxcraHckyio» sony (I'Bospeuxuii, Hukonaes,
1971). Jinst 5T0ii 30HBI XapaKTepHbI 3HAYUTEIILHBIE T'OJIOBBIE M CYTOTHBIC aMILTH-
TYJ(B TEMIIEPATYPbI, IPEOONAAHUE JICTHUX OCAIKOB Hajl 3MMHHMH, 4acToE 110~
BTOPEHHE 3aCyX B JIETHEE BpeMs, KOPOTKHH ce3oH pocta (bexnemuiues, 1958,
I'eo3neuxuit, Hukonaes, 1971; l'opuakosckuii, 1987). Onnako, BCaeacTsye npu-
TOAHATOCTY TPAHUTHEIX HH3KOTOPUH HaJ YPOBHEM OKPYXAIOUICH MECTHOCTH
KOHTHHEHTaJIbHOCTh KIIMMATa B JIECHOM 30HE HECKONBKO cMmsrdeHa (Bekiemu-
wes, 1958; 'opuakoscxknii, 1987).

B 3acyminuBeie 1€pUOBI BOSHHKAIOT CYXOBEU C HaCTHIMM TBUILHBIMK Gy-
PAMH, CHIIBHO HCCYIUAIOIIMMH TTOYBY U 00e3BOKMBarOMMMHU pactenus (Bexnemu-
e, 1958; OcHoBHEIE ONOXEHUS ..., 1988). CHBHBIE BETPHI IETOM BBI3BIBAIOT
OypenoM M BETPOBAEI, 8 3UMOH CIOCOGCTBYIOT H3PEKWMBAHHMIO KPOH COCHOBBIX
npesocroes (IOHOBUIOB, 1956).

[TouBCHHEIN TOKPOB MENKOCONOYHUKA OTIIHYAETCs GONLLIMM pasHoobpa-
31eM, 4TO OGYCIIOBJICHO MPEHMYILECTBEHHO YCIOBHAMY penibeda i XxapakTepoM
noysoobpasytoux nopod (Cropoxenko, 1952; I'antumypora, 1957; INauukuna,
Py6Gunireitn, 1960; Buptokos, 1968; BoGposuuk, 1975),

2. CocTosinue npoGaempl

OaHOM M3 OCHOBHBIX JiecooOpasyioumx nopoj Kaszaxckoro menkoconoy-
HHKa ABJIAETCA COCHA OOBIKHOBEHHAS, MOABU CTeNHAs — Pinus silvestrs L. subsp.
kulundensis Sukaczew (ITpamun, 1964), KOTOPOi CBOMCTBEHHDI ONPENETECHHbIE
0COOEHHOCTH, 00YCJIOBIIEHHBIE HAJIMUMEM OOIIMX 3aKOHOMEPHOCTEH pasBUTHS,
KJIMMATHYECKUMH, FEOMOP(OTOrHIECKUMH, aHTPOTIOTCHHEIMH W JAPYTAMHA (hak-
TOpaMH.

CocHoBrie nieca HlyunHcko-BOpPOBCKOM KypOpTHOM 30HbL TTPEACTABIISIOT
9KOJIOTHUYECKYIO, KYJILTYPHYIO ¥ X03MHCTBEHHYIO LIEHHOCTH, YTO M IPENOpPEIE-
NUN0 OTHECEHUE BCEH TEPPUTOPUHM X TIPOM3PACTAHHUS K JecaM 0coBo oxpaHse-
MbIX IPUPOAHbIX TeppuTopuii (bexnemumes, 1958; Jletonucs npupoasy, 2009).
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Mamenenns, npoucxomsmpue 8 necnom house FHITIT «BypaGaii», 3asucsit
OT HEHCTBUS €CTECTBEHHBIX (PAKTOPOB U PE3y/NLTATOB XO3MHCTBEHHON ACATENb-
HOCTH. B npouecce J1econaTonoruieckoro MOHHTOPUHIA COCHOBBLIX JPEBOCTOCE
YCTAHOBJIEHO, YTO K UX OC/IA0IEHHIO TIPHBOIAT IEPHOAMUYECKHUE BCIILIIIKK HACE-
KxoMbIX (rrodaros (Xapnamosa u ap., 2011; Teaeruna u ap., 2009, 2012, 2014)
H YCHIMBAIOIIMECH PEKPEALMOHHEIE HATPY3KH.

Onpejenenue caHuTapHOTO COCTOSHMS APEBOCTOEB ABNAETCS BAMCHbIM MPH
IPOEKTHPOBAHMM  CAHUTAPHO-O3AOPOBUTENBHBIX MeponpusiTuii. CyliecTByer
HEOOXOIMMOCTE M3YYCHUS PACHPE/IENEHNS JIEPEBLEB 110 KATETOPHAM CaHUTAp-
HOTO COCTOAHMS, BETMUNHE OTNANA, KOJHYECTBEHHOH XapakTEPHCTHKE HOPaXeH-
HOCTH IPEBOCTOCB MHEKLMOHHBLIMU GOIC3HIMH M ApYrumMu (hayTamMu B 3aBHCH-
MOCTH OT TAKCAUMOHHbIX HOKa3aTe/eH. AKTyalibHBIM ABISETCS YCTAHOBIEHHE 3a-
BHCHMOCTH CaHHTAPHOTO COCTOSHUS APEBOCTOEB OT JIECOPACTUTENBHBIX YC/0-
BUif, yPOBHS aHTPONOTEHHOr0 BO3AEHCTBHS, BO3PACTA M COCTABA JPEBOCTOEE.

3. lporpaMma, METOAMKA Hec/IeA0BAHMIL, 0GHEM BLITOMNHEHHBIX paGot

TNporpamma uccnenoBaHuit CAHUTAPHOTO COCTOSHMS COCHOBLIX APEBOCTOEB
BKJIIOUAET CIIEYIOLHUE BOIPOCHL:

— HM3YYCHHUE NMPUPOJHLIX YCIIOBHi patioHa uccieioBanus;

— dHaK3 MCTOYHMKOB Hay4HOH MHpOpMAtK 110 IPoBIIEME KCCEI0BaAHKS,

— XapaKTEPHCTHKY COCHOBBIX APEBOCTOEB paioHa MccIienoBaHmii, noabop
YUaCTKOB JUisl 3aK/IaJKu NMPOOHEIX MIOLAIeH;

— OINpEAE/ICHHE W aHaNN3 OCHOBHBLIX TAKCALUMOHHBIX MOKa3aTeseit JpeBo-
CTOs Ha MPOGHBIX IUIOWAAAX B 3aBHCHMMOCTH OT JISCOPACTHTENBLHbIX YCIIOBHIA,
BO3pAcTa, COCTaBa M PeKPEaLuOHHOr0 BO3AEHCTRHSI;

— OUEHKY BJIMAHHUA JICCOPACTUTENBLHBIX YCITOBHI, PEKPEALIMOHHOTO BO3ACH-
CTBUS, BO3PACTA M COCTABA HA CAHUTAPHOE COCTOSHUE APEBOCTOER;

~ H3y4eHue BayTHOCTH JPEBOCTOEB U PACIPOCTPAHEHHOCTH OCHOBHBIX MO~
pa)ceHn#i AEPEBLEB COCHBI B 3aBHCUMOCTH OT JIECOPACTHTENLHBIX YCIOBHH, BO3-
pacTa, cocTaBa U PEKPealoOHHOTO BO3IEHCTBHS

— YTOUHEHME U [ONOJHCHME BU3YALHOH OLEHKH COCTOSHUS IEPEeBLEB
COCHBI 110 (hayTHBIM NPU3HAKAM,;

— pa3paGoOTKy JIECOBOACTBEHHBIX MEPONPHUATUH 110 O3AOPOBICHHIO COCHO-
BBIX HACAXICHHH.

3axanka npo6bHbIx mioazeit (1) nposeaeHa cornacHo CYUIECTBYIOILHX
METOIMHECKHX PHEMOB (AHYHH, 1977) CO CTTOIIHEIM NEpeYeTOM NEPERbER Ha
npoBHeIx wiomangx (Jdaudesa, 3anecos, 2015).

JlecoBOACTBEHHO-TAKCALMOHHDIE TIOKA3ATENH HAcaKACHMH yCTAHaBJIMBa-
JICh € MCMOJIL30BAHHEM HOPMATHBHBLIX JAHHBIX, Pa3paGOTaHHBIX I COCHAKOB
ucenegyemoro perdona (Cripaounuk ..., 1980; Hopmatusst ..., 1987). 3anac
CTBOJIOBOA APEBECHHLI PACCHHTLIBANCA C YYETOM NPAKTHYECKOTO PYKOBOACTBA



JUIst COCHOBBLIX JIpeBocTOEB Kaszaxckoro menkoconounuka (Bapanos u ap., 2012).
Cpeausa BHICOTa ONPEEIIsUIACh [yTeM NOCTPOEHHS KPHBOH BLICOT.

CanuTapHOE COCTOSIHUE AEPEBLEB COCHBI OMPEAESNOCh MO LIKANe, CO-
riacuo Ipunoxkennio 20 k «ITpaBriam pyGok Jieca Ha y4acTKax rocyNapcTBeH-
Horo JiecHoro (onna Pecriy6muxn Kasaxcran» (2015). OruensHo yduthiBascs
BAJIEXHHK, 3aMEPSATIACE €0 JUTHHA U JUAMETP.

CpenneBsBenieHHbIH Gau1 CAHITAPHOTO COCTOSIHHUS ONPEEIISIICS IO KOJH-
HECTBEHHOMY COOTHOLUCHHMIO JEPEBLEB PA3HBIX KATErOPHI COCTOSHUS M MX 3a-
nacy B ipesoctoe. OLUeHKa CAHUTAPHOIO COCTOSHHS POBOAMIIACK 10 OBIIEHpPH-
HsTolf wkane (Apmonaittue u 1p., 1987; Posxkos, Kasax, 1989). 310possim ape-
BOCTOH CYMTAJICS| IPH 3HAYEHHU CPEiHEeB3BenIeHHOro Oajia 1,0-1,5, ocnabneu-
HbIM —~ 1,6-2,5, cuIbHO ocnabieHHbM - 2,6-3,5, yepixatowum — 3,6-4,5, noru6-
UM — Gostee 4,6.

Onpenenenue OCHOBHBIX TOPAKEHUH COCHBI ((payTHBIX TIPH3HAKOB) IIPOBO-
Jmnock no onucauusM, npuseacHubiM 8 [OCT 2140-81, onpeendressam u aib-
GoMaM, CIpaBOYHOM JIMTEPATYPE 110 JIECO3AIIUTE U OpOoKam apeseckub (HKypas-
nes, 1962, 1963; Marsees-Morun, Anckeees, 1963; Baxun u ap., 1970; Yepe-
MHCHHOB ¥ JIp., 1970; Cokonopa, Cemenkona, 1981; Kysnmuues u ap., 2004; Ag-
nees, 2014).

PacnpocTpaHeHHOCTh IPU3HAKOB ONPEAENsIIach 10 JONE JCPEBLER C (a-
YTaMmH 0T OOLIETO KOJHYECTBA YHTEHHBIX IEPEBLEB Ha MPOGHON TTOMAIH.

TTopakeHHOCTb IEPEBBEB CKPBITOI CTBONOBOH M KOPHEBOH THUITLIO ONpE-
Jenanack METOLOM B3ATHS KEPHOB Ha BHICOTE 1,3 M M y kopHEBOH weliku ¢
Haknonom ceepiienus 30° (FOcunosnd u ap., 2013). Ha II1 kepu BBICBEpPIIUBAIICS
y kaxaoro 10 xepesa. Y poBeHb pasBuTHs HH(EKUMOHHOTO npotiecca Juddhepen-
uuposaics na Tpu ocHoBHbIe craauy (Konrynos, 2011).

Jns n3ydeHus CaHMTapHOrO COCTOSHUS COCHOBBIX IPEBOCTOER 3a7103KEHO 46
NPOGHEIX ILIoLaeH Ha TeppuTopun BapMaiunuckoro, Boposckoro, Karapkosis-
cKoro, KanaibIpcKoro JIECHUYECTB.

Beero o6Mepeno 5992 mepepa cocHbl, BBINOIHEHO OMMCAHME MX CAHUTAP-
HOIoO cocTostius 1 (hayTHBIX npr3nakos. O6Mepeno 793 aepesa Gepessl, 3ame-
PeHbI BLICOTH Y 823 MOENKHBIX AEPEBLEB COCHBI M 120 IepeBren Gepessl, mo-
CTPOEHO 55 rpa(UKOB KPUBBIX BEICOT € NOC/HEAYIOLIMM YCTAHOBICHUEM CPETHNUX
BLICOT ApeBOCTOEB. IS M3YMEHUS HAMM4MsL CKPHITON CTOJIOBOM M KOPHEBO
THWJIM B3SITO M NPOaHanu3upoBano 860 o6pasiioB KEPHOB.

4. XapaKTepuCTHKA COCHOBBIX HACAMIEHMI PalioHa HCCIeI0BAHMS

[lo nanHbM JIECHOTO (hOHIA COCHOBBIE HACANACHUS 3AHUMAIOT 65,6% OT
oOwiett nomaau necHsix yronuit FHIUT «BypaGaity. Bonbluas ux 4acts npea-
CTaB/IeHa CPEHENONHOTHEIME (62,5%) cocusikamu V u VI kiaccos Bospacta
(52,3%), Il u IV knaccos Gouutera (83,3%) cyxux (31,3%) u cBexux (62,7%)
THIIOB JiEca.
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AHAU3 MMEIOMWMXCSl JAHHBIX BHLIIOHEH IO NPEIIOKEHHOMY (hYHKLHO-
HaJIbHOMY 30HHPOBaHHUIO TeppuTopun (Jlanyesa, 2013) ¢ HCroNL30BaHMEM BEJTH-
HHHBI PEKPEALIMOHHBIX HATPY30K U CTaJlHii JIMTPECCHH.

Auailu3 3aBHCMMOCTH CPE/IHUX BLICOT APEBOCTOER OT JIECOPACTUTE/bHBIX
YCI0BHH IOKA3AI, YTO HAMMEHBIIHE 3HAYEHUS XAPAKTEPHBI /IS COCHAKOB OYEHE
CYXHX ycnopuii npouspacrauus — 15,740,7 M. B cyxmux u nrnaxuwix YCIIOBUSIX
CPC/HECTATHCTHIECKUE 3HAYCHUS CPEIHUX BBICOT APEBOCTOER MPAKTHYECKH He
pasiuyalores v coctaBisior 17,6+0,2 u 17,6+1,2 M COOTBETCTREHHO.

HanGonbine 3Ha4CHHS rycTOTH OTMEYAIOTCS B IPEBOCTOAX OUYEHb CYXHX
W BIKHLIX YCOBMH Npon3pactanus. [anHbIi nokasaTens npebiwaer Ha |7-
45% nnn B 1,2-1,8 pasa TakoBo#t B CyXuX U CBEKUX yCJIoBHsX npouspactanus, C
YMCHBIICHUEM [YCTOThI OTMEHAETCS 00111as 3AKOHOMEPHOCTh YBEIMUCHHS 3HAYE-
HHH CPelHMX MaMEeTpOB ApeBoctoes. JIpeBOCTOM BO Beex JIECOPACTUTEINLHBIX
YCJIOBHSIX OTHOCATCS! K BBICOKOTIOTHOTHBIM.

AHQIN3 U3MEHEHUSI TAKCALMOHHLIX NoKasarenedi ¢ BO3pAcToM nokasaj,
HTO 3HAYUCHHS CPEAHMX JTHAMETPA U BbICOTbI APEBOCTOCB BbILLE B CBEKHMX YCIO-
BUAX IPOH3PACTAHHS, B CPABHCHHH C QHANOIMYHBIM 110Ka32TENEM B CYXHX COC-
HSKaX B KX I0M M3 PACCMATPUBAEMBIX KIIACCOB BO3pACTd,

C yBennyenueM BO3pacTa OTMEUACTCS CHUKEHHE Kaacca GOHUTET, Jpe-
BOCTOU CyXHX ycnoBuH npouspacranus II knacca sospacra oTHocsiTes K IV, a
VII knacca Bospacra k — V knacey Gonurera. B cesxnx YCIOBUSAX TIPOU3pacTa-
Hus apesocroii 111 knacca Bospacra orhocstes k 111 Kytaccy GoHuTeTa, 8 ¢ YBENH-
4eHueM Bospacra k Il u IV knaccam Gonurera.

C BO3pacToM rycToTa APEBOCTOEB YMEHbLIACTCS, CHUKAACH B AMANA3OHE C
11 no VII xnacca Bo3pacta B Cyxux ycioBusix B 5,6 pas, a B CBEXHX — B 3 paa.

C yBenmuuenneM noym Gepessl B cocTaBe JPEBOCTOEB 3HAYCHUST CPEAHMX
DHAMETPOB ¥ BBICOT NEPEBLEB COCHBI YBENMUHBAIOTCS.

Binsiue pexpealnonnbIX Harpy3ok Ha UCCIICAYEMbIE IPEBOCTOH HE OJH-
HAKOBO B PasHbIX JICCOPACTHTEABLHEIX YCIOBHSIX. TaKk, ¢ yBenuueneM pekpearm-
OHHBIX HArpy30K HE3HAYMTENILHO YBEIMIUBAIOTCS CPEIHME BHICOTHI IPEBOCTOCE
B O4YCHb CyxuX oT 15,74+0,7 no 16,4+2,8 M 1 CBEKHX OT 17,1+0,7 no 18,5+0,1 M
JICCOPACTUTENLHBIX YCTIOBUSIK. B CyXMX COCHAKAX 3HAWEHMS CPEOHMX BBICOT
ymenpaiores ¢ 17,6+0,2 — B O3-11 0 15,8+0,7 M — B ©3-1. Usmencnue cpenHeit
BLICOTBI APEBOCTOEB MPUBOMMT K CHIKEHHIO Kilacca GOHUTETA B 30HE AKTHBHOTO
MTOCCLUCHUA B CYXHX NIECOPACTHTENLHEIX yCIOBHAX ¢ IV 10 V.

C yBenuyuenueM pekpealioHHON HarPy3KH POHCXOTUT YBEJIHYEHHE CpeI-
HUX JnameTpoB apeBoctoeB. Hanbonee yerko 310 BrIpaxeHo B ApeBoCTOAX Cy-
XHX ycnouil npouspacranust. B ®3-1 nannsii nokasarens yBenvuuBaercs B 1,2
pa3sa B cpasienuu ¢ O3-111. danusii Gakt o6bsicHsercs TEM, 4TO B 30HE AKTHUB~
HOTO NOCELEHHs HAGIONACTCA HHTCHCHBHBIM OTIA TOHKOMEPHBIX JIEPEBLEB.
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5. Ouenka CAHHTAPHOr0 COCTOSHHUR COCHOBLIX APEBOCTOCB

AHanu3 BAKSHHS JIGCOPACTUTENBHBIX YCIOBHY Ha CAHHTAPHOE COCTOSHHE
APEBOCTOEB MOKa3all, YTO MAKCHMAJIBHBIM KOJTHHCCTBOM M 3aI1aCOM [CPEBLER Ka-
TEropuu «6e3 MPU3HAKOB OCITAGIICHHS» XapaKTEPHU3YIOTCS CBEXKHME COCHSIKH (pHC.

D).
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Joas 3anaca, %

Ouenb Cyxoit Cyxoit cocnsixk  Cpexuii cocHsk BaxHublii cOCHsIK
COCHSIK
I'pynna Tunos jgeca

7 6e3 npu3HakoB ocnabsenus Oocnabiennble B cnibHO ocnabnenHble

PHC)’HOK ] - Pacnpeﬂeﬂelme J0JIM 3anaca ACPEBLEB MO KAaTCropusaM CaHurap-
HOTrO COCTOSIHUSA B APEBOCTOMAX PA3JIMMHBIX IPYHIT JIECOPACTUTE/ILHBIX YCIOBUU

Jlons Takux JIEPEBLEB B COCHAKAX CBEXUX B 1,4 pasa Gosblie, UCM B COCHS-
Kax BJIQXHBIX YC/IOBM mpou3pacTtanus. B cyxux W oveHb CyXuX COCHSIKax pac-
CMaTpUBAEMBIii TIoKa3aTesb MeHsIle B 1,2 1 1,3 pa3a cCOOTBETCTBEHHO B CpaBHe-
HUH C COCHAKAMU CBEXHUX YCTIOBHH MPOU3PACTaHMNS.

HauGonbimas 10715 «ocaabIeHHBIX» JIEPEBBEB 110 KoyMuecTy (41,2%) u o
zanacy (51,6%) npuxoAnTCs Ha APEeBOCTOM OYEHBH CYXHX YC/IOBHI mpouspacra-
Hyst. C ynyqiieHueM MOYBEHHBIX YCIOBUH MPOUCXOANT YMEHbIICHUE TAKHX Jic-
peBbeB, B cyxux Ha 0,7% no konuuecTsy u Ha 2,1% no 3anacy, B CBeXHX Ha 5,3
1 8,9%, Bnaxueix Ha 7,6 1 4,2% cooTBeTcTBEHHO. « CHIILHO OcIabieHHbIEY Jie-
pEBbLS, KaK M0 KONWYECTBY, TAK U M0 3anacy npeobiafiaioT B COCHAKAX BIAXHBIX
YCJIOBUI TPOM3pACTaHMS.

PesynpTaThl JUCHEPCHOHHOTrO aHaNU3a MO3BOJIIIOT CAENATH BBIBOJL O TOM,
4yto Ha pacnpegenenue aepesnes I, I1, 111 kareropuit canutapHOro cocTosHus B
COCHOBBIX JIPEBOCTOSIX JIECOPACTHTENBHBIE YCIOBHUS OKA3bIBAIOT JIMIIL KOCBEHHOE
BJIUSTHUE.

CornacHo CpelHEB3BEIICHHOMY 6aily CaHUTAPHOIO COCTOAHHMA COCHSKU
BCEX HCCIEAYEMbIX YCIIOBHH MPOU3PACTAHUS XAPAKTEPH3YIOTCS Kax ocnabseH-
Hble. Hanbonpunm ociabnennem xapakTepH3yIoTCsi IPEeBOCTOU BJIAXHEIX YCIIO0-
BUI MpoOU3pacTaHys, HAMMEHBLIMM — CBEXUX YCIIOBHUI Npou3pacTauus. 5

VBenuueHue 1014 OTNajaa B APEBOCTOAX OUCHL CYXHX U BIAXHLIX YCIOBHIt
MPOU3PACTAHUS TTIPOHCXOMHUT 3a CUET TOHKOMEPHBIX IEPeBheB. B aTnx yenoBusx
MPOM3PACcTaHNs KOHKYPEHTHBIE B3AUMOOTHOIIEHUS! NPH 3HAYMTENBLHOM IyCcTOTE
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MPOSBJISIOTCS CuIbHEe. B cBssu ¢ aTiM, HeoGX0/MMa CBOEBpEMenHas yGopKa 3a-
XNaMJIEHHOCTH B IPEBOCTOSX O4EHD CYXHX H BI&KHBIX YCIOBHH IIPOM3PACTAHMS,

[Mokasarenn konmuecTsa u 3anaca (puc. 2) epeBbes «Ge3 PU3HAKOB oc/ial-
JICHU, «OCIABIICHHBIXY, «CHIILHO OCIAGICHHBIX» UMEIOT TECHYIO B3aUMOCBS3h
C BO3pacToM JpeBoCTosl,

70 =-0,7x%3 +4,3929x2 - 1,2071x + 23,06
@ 2 . RSO0 o 10500 + 1292100 - 47,629 + 102,52
q S0 f R2e=0.9873
g 40
= e
g 30 16,768x2 + 47,57 - 25,08
E 20
=10

0 e SPESEL T S S M| AS— o

I v \ VI Vil
Knace Bospacra
O §e3 IpU3HAKOB ocnabneHus! ¢ ocniabiennbie A CIIbHO OciTabneHHble

Pucynok 2 — B3aumocBsisb 3anaca 1epeBbeB pasinyibix KaTeropuii canurap-
HOTO COCTOSIHMSI € BO3PACTOM JIPEBOCTOS B CYXUX JIECOPACTHTENLHBIX YCIOBUSIX

C III no VII knacca Bospacra onst 3anaca AepeBbeB «0e3 Npu3HaKoB ocia6-
JICHAA) B COCHOBLIX APEBOCTOSIX, NPOM3PACTAIOIIMX B CYXHX JIECOPACTHTEBHDIX
YCIOBUSIX, yMEHBIIACTCS B 2 pa3a, B CBEXUX — B 3 paza. Y Be/MUCHHUE KOJIMYECTBA
1 3araca 0C/1ab/IeHHbIX ACPEBLEB B 0GOUX JICCOPACTUTENLHBIX YCIOBHUAX npouc-
XOZMT I0CTATOUHO PABHOMEPHO. 3arac CHIILHO OCNAGJICHHbIX IEPEBLEB U JEpe-
BbEB 6e3 NPU3HAKOB OCIaGiicHHs, UMEET 06paTHO TNIPONIOPLHOHANILHYIO CBSI3DL C
BO3PACTOM.

HanGonbiume 3nauenus otnaja no KonuuecTsy 1epeBbes u ux 3anacy B cy-
XHX JIECOPACTUTEIILHBIX YCIOBUAX Npuxostes Ha V, VI, VI, B caexnux necopac-
TUTENBHBIX ycioBusX Ha 1V, V, VI wiaccwl Bospacra. B CPEIHEBO3PACTHBIX
HACWLIICHHAX B CBEIKUX JIECOPACTUTENLHBIX YCIOBUSX HAMGOMbLIAsL OIS TEKY-
ero ornaja 2,4% no rycrore u 0,8% o sanacy npuxomures Ha IV kiace Bos-
pacTa, a B CyXuX JICCOPACTHTENLHLIX YCIIOBUSIX HAUGOIBLLAs 1101 TEKYLIErO OT-
nana 2,1% no rycrore u 0,9% no sanacy — na V knacc Bo3pacra. OTo JoKa3bLIBACT,
HUTO € yIyMLICHUEM JICCOPACTHTEIIHBIX YCIOBUH W3PEKMBAHUE APEBOCTOER
HauuHaercs B Gosiee paHHEM BO3pacTe.

Ocnabnenne ApeBoCTOCB B CyXHX JIECOPACTHTENbHBIX YCIIOBHSAX HAYHHACTCS
¢ Il knacca Bospacra, B cexcux — ¢ [V knacca Bospacra.

B cMeIaHHbIX APEBOCTOSIX CAHUTAPHOE COCTOAHUE JICPEBLEB COCHBI JIyulllE,
€M B UMCTBIX. C yBEIMUYCHHEM B COCTABE APEBOCTOS Gepesbl 10 6 €MHMIL OTME-
ACTCsl yBENMUCHHUE JOMM JIEPEBLCB COCHBI €3 NPU3NaKoB ociaGieHus, a TakKe
YMEHBUIEHHE 0CITAGICHHBIX M CHIILHO OCNABICHHBIX ACPEBLEB. '
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C yBenuveHreM peKpealoHHOM HATPY3KU B OYCHB CYXHMX, CYXHX M CBEXKHX
COCHSIKAX OTMEYAETCsl yMCHbBIICHHUE JIOJM JIEPeBLEB «Oe3 Mpu3HakoB ocnablie-
HUSD) 10 TyCTOTE M 3anacy. Haubonee 4eTko jaHHas 3aKOHOMEPHOCTh OTMEYa-
€TCsl B CBEKMX JIECOPACTUTEINLHBIX ycnoBusx. B @3-11 nons Taxux nepesbeB no
KOJIMYECTBY W 3amacy menbiue B 1,3 u 1,2 pasa, a B @3- B 3,6 u 3,4 pasa coor-
BETCTBECHHO, B cpaBHeHUH ¢ D3-I11.

HanGonbiuas nonst nepeBbeB kaTeropuu «ocnabieHHbIey XapakTepHa Jyis
JIPEBOCTOEB, NMPOM3PACTAIOLIUX B OUEHb CYXUX yCIOBHUSX. Jlons «cuiibHO ocnal-
JICHHBLIX)» JIEPEBLEB M0 ryCTOTE U 3anacy Bodpacraer B ®3-1 B cBexeM CoCHsIKE B
1,8 n 2,4 paza, B cyxom cocusike B 1,4 u 1,7 pas, B oueHb cyxoM cocuske B 1,8 u
2 pa3a cooTBeTCTBEHHO B cpaBHeHuu ¢ D3-11 (puc. 3).

R25 9 20,5224 224
20 16,2

§]5 13,7 104 132

§ 10 - 8,4 . D2

=

g 3-

= 0 : ’ . . s -
03-] O3-11 O3-111

(DyIIKLlHaJll)HblC 30HbI

BoucHb cyxoi cocHssk  Ocyxoli cocHsx B cBexuii COCHSK

Pucynok 3 — Pacnpesienenye 1epeBbeB KaTeropul CAHUTAPHOTO COCTOSHHUS
«CHJILHO OCabIEHHBIE» B Pa3IMYHbIX ()yHKLIMOHANBHBIX 30HAX U JIECOPACTH-
TEJBHBIX YCIOBHSX I10 3anacy

PesybTaThl AUCMEPCUOHHOrO aHANKM3a YKA3bIBAIOT HA 3HAYMMOE BIIMSIHUE
PEKpealMoHHBIX HArpy30K Ha pacnpejenenue aepesses I, 11, 111 kareropmii canu-
TapHoro cocrosiuus no 3amnacy (F-xpurepuit 20,413, p-snauenue — 0,02; F-
kpurepui 8,219, p-snauenne — 0,019; F-xpurepnii 7,894, p-snauenue — 0,021 co-
OTBETCTBEHHO) B FPYIIIC THIOB JIeCa CBEXUH COCHSK,

YCTaHOBIICHO 3aMETHO BLIPAXKEHHOE YBEJIMUCHUE YCHIXAIOLINX JICPEBLEB B
Tpynne THNOB Jieca CBEXHI cocHsik. VIX 0Mst M0 KOJIMUECTBY YBEIMUMBAETCS B
2,6 pa3 B ®3-11 u B 9,9 pa3 B ®3-I, no cpasBHeHuio ¢ takosoii B ®3-I11.

HanGonee BbIpaxeHO BIMAHHE PEKPEALMOHHBIX HAPY30K Ha pacrpeaele-
HHE YCBIXAIOLIMX AEPEBLEB MO 3aracy B CyXoM cocHske. B ®3-I moss 3anaca ta-
KHMX JiepeBbeB B 3 pasa Gosbiue B cpaBHenun ¢ O3-I11. [Mpusepennnie BuiLIe AaH-
HbIE YKa3LIBAIOT HA TO, UTO C YBEJIUUEHHEM PEKPEALIMOHHON HArPY3KH B TEKYLLM i
OTHAJ| NEPEXOAAT JACPEBLA ¢ AMAMETPOM GJIM3KMM K CPEAHEMY JUaMETPY APEBO-
CTOS1.

HanGonbiee ocnabieHue JIPEBOCTOCB C YBENMUCHUEM PEKPEallHOHHON
HATPY3KH NPOSIBISICTCS B CBEXKHUX JIECOPACTHTENLHBIX yenoBusx, Tak, cpeanue
3HAUCHWS CPCAHEB3BEILCHHOrO Gajia CAHUTAPHOrO COCTOSIHMS JIPEBOCTOEB 110
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KOJIMYECTBY JICPEBLEB € yueToM cTaporo cyxoctost (Bi.c) B JaHHOM rpyme TUnos
seca cocrapisior st O3-111 1,9, mnst ®3-11 — 2,2, pas ®3-1 — 2,5, no 3anacy —
1,7, 1,8, 2,2 COOTBETCTBEHHO.

Jlns ipeBoCTOEB, MPOU3PACTAIOIIMX B OUCHB CYXUX YCIIOBUSIX CPEHUE 3HA-
uenus 6aya by.¢ no konuuectsy aepesben: O3-111-2,2, ®3-11 - 2,0, ®3-1 -2,3.
Io 3anacy aHanornuHmli nokasaresns umeer cieayrowue snauenus: ®3-111- 1,8,
®3-11- 1,9, ®3-1-2,1.

Haxonnenue cBexero u craporo cyxocrost xapakrepho s ®3-111 Bo Beex
JIeCOpacTUTENLHBIX ycioBusX. Jlonst cyxocrost ymenbiuaercst B ®3-11 u otcyr-
creyer B ®3-I. [Nocnennee oGbicHsETCSs TeM, uto B M3-I niepuomuecky youpaor
CYXOCTOH M BaJIOKHHK, YTO HCKIIIOUAET UX HAKOMIeHHe. B pyrux 3onax y6opka
3aXJIAMJIEHHOCTH MPOU3BOJIUTCS LI NEPHOMUECKH,

[lockonbky n3 nacaxcaenuit, npouspacratoumx 8 M3-1, cyxoctoit u panesx
NEPHOAUYECKH yOMPAIOTCs, YTO HENb3sl ckasaTh 0 Hacaxjaeuuax ®3-111, Gonee
OOBEKTUBHBIM OYJIET OMpPENEICHHE CAHMTAPHOrO COCTOSHHS JAPEBOCTOEB €3
yuera craporo cyxoctos. Kpome Toro, mockoibky B OTNaj MEPEXOMAT, MPExIE
BCEro, TOHKOMEPHBIC JIEPEBbS, PACUET CPEAHEB3BEIICHHOr0 Basa CAaHUTAPHOTO
COCTOSIHMS 1€J1ECO00PA3HO NPOBOMTS 10 3aMacy WIIH IIOMIAHN TIONEPEUHBIX Ce-
YeHuii iepeBbeB Ha BeicoTe 1,3 M.

6. OcHOBHELIE BUBI OPAKEHHs] AePEBLEB COCHBI H 3AKOHOMEPHOCTH HX
pacnpocTpaHeHust

YcranoBjieHre 3aKOHOMEPHOCTE}H BCTPEUACMOCTH 1 3aBUCUMOCTH (DayTHBIX
TIPU3HAKOB OT CTETNEHU OCNAGICHHOCTH JIEPEBLEB, MO3BOJISET HAHOONEE TOUHO
OMPECIUTL CAHUTAPHOE COCTOSIHUE JIPEBOCTOEB, @ TAKXKE OLEHUTDL HKUIHECIIO-
COOHOCTB KaXIOTO JIepena.

PacnipoctpanennocTs (hayTHBIX MPU3HAKoB B Hacaxaenusax VI kiacca Bo3-
pacra B 3aBUCHMOCTH OT JIECOPACTUTENBHBIX YCIOBUii XapaKTEPU3YETCs CIIEAYIO-
HIMMHU TTOKa3aTeNIsIMU: B CBexeM cocHsike — 50,2, Bo Bnaxuom — 30,6, B 0UeHb
cyxom —29,3 u cyxom — 28,3%.

HauGosblee KONMUYECTBO CYXOBEPIIMHHBIX JICPEBLEB 3a(MKCHPOBAHO B
cocHsike BiaxkHoM (4,9%) n ouens cyxoM (3,0%). Torna kak, B CBEKUX yCIOBUAX
TIPOM3paCcTaHust 10J151 CYXOBCPILIMHHBIX IEPEBLEB cocTapiset 1,7, a B cyxux 1,0%
COOTBETCTBEHHO.

CambIM pacnpocTpaHEHHBIM TIATOIEHOM HMCCIIEyEMbIX COCHOBBLIX JPEBO-
CTOCB, BBISLIBAIOLAM TNECTPYIO SAPOBYIO THMIb, SIBNSCTCS cocHoBas ryOka
(Porodaedalea pini (Brot.) Murrill). BerpeuaemocTh 1epeBbeB ¢ MIOI0BLIMU Te-
JlaMH BO30YMTENS B OUCHD CYXOM COCHSKE COCTABIISCT — 2,6, B CYXOM COCHSIKE —
1,9, B cexem cocuske — 2,0 u Bo BnaxcHom — 1,3%.
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B nacaxJeHusix rpynisl TUIOB Jieca CBEXUH COCHSIK IPE0GIajfaloT nepesbs
CO CKPBITO# CTBOJIOBOM THMIBLIO. Y TaKUX JEPEBLEB OTMEUEHBI YHaCTKK NPOCMO-~
JICHHUSI KEPHA, & HA HEKOTOPbIX M3 HUX M3MEHCHME LBETA JAPEBECHHBI KepHa M
HaYAI0 ee GUOJECTPYKIMM.

Tpu3nakoB nopaxenust ASpeBbLEB FHUIILIO Y KOPHEBO# Lieiiky ne 3adukcu-
POBAHO B OUCHL CYXHMX JIECOPACTUTENLHBIX YCIOBUSIX. B PpyIine THIIOB Jieca coc-
HSIK CyXOH JZ0JIst IOPaXEHHBIX KOPHEBOW THUIILIO jiepeBbeB cocranisier 3,7%,
COCHSIK CBEXUit — 6,3%. B rpyIiie THIOB Jieca BIOXHLIR COCHSIK PacipocTpaHeH-
HOCTb KOpHEBOH ruwim jocruraer 10,3%.

MaxcumaibHbIE 0N JCPEBLEB C 3arHMUBIIMMHU CyUKAMH OTMEUEHDLI B CY-
XoM (3,6%) u cexcem (4,0%) cocusikax, TOr/ia Kak B HACAKAEHUSX ABYX JAPYrHX
Py THIIOB JIECA BCTPEUAEMOCTb YKa3aHHLIX JAepeBbeB He npesbiuaet 0,5%.

«CMONSIHBLIMU  paHaMu (TpeLMHaMK)» HaMM 06O3HAYCHLI 3aCMOJICHHBIC
YHacTKH KOPbl B KOMJIEBOH HaCTH JIEPEBBEB, B BUAE NPOAOILHLIX TPEILMH HE Npe-
Bbialoux 20 cM. «CMOJSIHLIE PAHLDY HPUCYTCTBYIOT Y IEPEBLEB B APEBOCTOAX
BCEX THIIOB JIECA, & UX BCTPEHaeMocCTh Jlocturaet 7,2%.

PacnpocrpanennocTs HapocToB M PaKkoBbIX 0Gpa3sOBaHUii HE NPEBLILLIAET
0,9%.

Mexanuueckue noBpexACHUS CTBONIOB BCTPEUAIOTCS B COCHOBBLIX HACAKIE-
HUSIX PasHLIX JIECOPACTUTENLHLIX YCIOBHI B crejyiomiem coorHoluenuu: C, —
6,1,C;-3,9,C3-9,1, Cy — 6,2%. [lonsi 1epeBLEB ¢ KPUBU3HOM CTBOJIA B CBEKUX
yenosuax npouspacrauus (Cs) nocruraer 10,3, Bo naxkubix (Cy) — 7,8, ouenn
cyxux (Cy) — 5,9, cyxux (Cz) — 5,6%. [lonst AepeBLEB ¢ HAKJIOHOM CTBOJIA HE
MMEET YCTKOM B3aMMOCBS3HU C YCIIOBUSIMU I1POU3PACTAHHUS, PACTPOCTPAHEHHOCTh
JIaHHOrO TPH3HAKA COCTABMJIA B HACAXICHUSIX CBEXKHX YCJIOBUI MpouspacTa-
HUs — 3,6, oueHb CyxXux — 2,9, BiaxHbix — 2,3, cyxux — 0,8%.

VYienuuenne 1004 JEpeBLeB ¢ (hayTHLIMU MPU3HAKAMU HANPSMYIO 3aBUCHT
OT BO3pacTa ApeBocToes. KoJIMUECTBO TAKMX ICPEBLEB B CYXMX U CBEXKUX COCHS-
Kax ysenuuusaercs 8 4,5 pasa ¢ 111 no VII knace Bospacra.

HaunGosnbiuas 10011 1epeBbeB ¢ CYXOH BEPUIMHON B CBEXKEM COCHSIKE OTME-
uena B IV knacce Bospacra, B cyxoM cochsike B 111 u IV knaccax Bospacra.

Yem crapuie ApeBocTOif, TeM GOJbLIEE KOJIMYECTBO AEPEBLEB MOPAKEHO
CTBOJIOBOM THMIIBIO. B CyXMX YCJIOBMSIX NPOUBpACTaHHUsI IIJI0J0BLIE TENA COCHO-
BO#i ryOKn orMedeHbl Ha Jepesbsix B 111 kiacce Bo3pacra, B ceexux — B 1V knacce
Bospacra. K VII knaccy Bo3pacra KOJIMYECTBO TAKMX ACPEBLEB YBEIMUMBAETCS! B
4-5 pas.

Amnajoruunas kapTHHa pacnpeesieHUs XapaKkTepHa Jyist 1€PEBLEB C 3arHUB-
IIMMH CYYKaMHU M CO CMOJIOTEUEHHEM. JIEPEBbS C OTBEPCTHSIME CTBOJIOBBIX Bpe-
AUTENel oTMeueHnl B Jipeoctosx 1V, a nanbonbiuas ux 10 IPUXOANTCS Ha
Japesocroi VII kiacca Bospacra.

JlepeBbsi CO «CMOJISIHBIMM PaHaMU» OTMEUEHBI B PEBOCTOSIX BCEX KIIACCOB
Bospacra. B III kiacce BozpacTa JlaHHOE NOBPEKAEHUE BCTPEUAETCS SAMHUYHO,
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HO € YBCIIMUCHHEM BO3PACTa A0 JEPEBLEB C AaHHBIMH TIOBPEXACHUSIMY AOCTH-
racT B CyXMX yClIOBHsIX npowspacrtanus 21,5, B cexux — 13,9%.

B cyxux M CBEXHX JECOPACTHUTENLHBLIX YCIOBHSAX NOPAXKCHHE HEPEBHEB
CKPBLITOM CTBOJIOBOH THHJILIO HAUMHAETCsl B ApeBocTodx ¢ IV kiacca Bo3pacra
(puc. 4).
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" CYX0# COCHAK ( CBEXUI COCHAK
B CTBOSIOBAs THWb U kopHeBasi THHJIb

Pucynok 4 — PacipocTpaHeHHOCTb CKPLITBIX PHIJICH B IPEBOCTONAX, IIPOM3pac-
TAIOIUX B cyxux M CBEXKUX JIECOPACTHUTENILHBIX YCIOBUAX B 3aBUCHMOCTH OT
BO3pacTa

Hapoctsr 1 paxossle 06pasoBanust OTMeHeHb! Ha 1,2% HepeBbeB B ApeBO-
crosx Il knacca Bo3pacta B CyXMX JECOPACTUTENBHBIX YCIOBHAX. B apeBocTosix
VII knacca Bo3pacTta X pacrnpoCTPaHEHHOCTh JOCTUIAET B CYXHUX YCHOBHSIX 3,6,
B cBexux — 5,1%.

dayTHOCTb COCHOBBIX APEBOCTOEB 3aBUCHT OT MX cocTaBa. Tak, B UMCTHIX
JPEBOCTOSIX COCHBI PACIIPOCTPAHEHHOCTD AEPEBLEB € MPU3HaKamu (ayTHOCTH CO-
crasnsier 50,2%, ¢ yBenuyenueM B cocrase 0epesbl 0T 2 10 4 eAUHHI] YMEHbINA-
€Tcs JIoNA TaKOBBIX AepesheB oT 43,1 no 25,0%.

VcTaHOBIIEHA TECHAS B3aMMOCBA3b COCTABA JIPEBOCTOS C TAKMMHU (ayTHEIME
TMPU3HAKaMM KaK HaKJIOH M KpMBU3HA CTBOJA. K0oM4ecTBO Takux NepeBLeB CHU-
XKaeTes C yBEJIIMYCHUEM B COCTaBE JPEBOCTOS Gepessbl.

C yBenM4eHNEM peKpealiuOHHOR HArpy3KH BO3PACTAET J0JIs AEPEBLEB C (pa-
YTHBIME TIpU3HaKamu. B ouenk cyxux cocHakax B @3-I konuuecTBo IepeBses co
«CMOJISHBIMM paHaMu» yseanuusacrtcs B 2,7 pas, B ®3-11 — B 1,8 pas, B cpasne-
uuu ¢ ®3-I11. B ®3-1 gons gepesbeB ¢ 0AHOO0KOM KPOHOI yBenuunBaercs B 4,8
pa3 B cpasuenny ¢ G3-11 u O©3-11.

YCTaHOBJICHO 3HAYHMOE BIUSHUE PEKPEALMOHHBIX HArPY30K Ha pacnpese-
JIEHAE KOJIMYECTBA AEPEBLEB C 3aTHUBLIMMH CYy4KaMy B CyXHX cocHsikax (F-kpu-
Tepuit — 55,76 u p-3navenue — 0,001). KonuuecTBo 1epeBbes ¢ HAKJIOHOM CTBONA
B @3- ysenuuusaercs B 7,3 pasa, no cpasenuio ¢ ®@3-111 (F-xpurepuit 7,80 u p-
snayenne — 0,042).
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B cyxux ycnosusx npomspactanus B 301¢ aKTUBHOTO NOCEIUCHHS YBERHYM-
BACTCA A0St ACPEBLEB COCHbI C MEXAHWUECKMMM MOBPEXAEHMAMHU CTBOJA B 5,3
pas, TIOIOBLIMH ‘Te/laMH COCHOBOM I'yOKu B 3,6 pa3, «CMOJISHBIMH PaHaMuy» B 2
pasa, HapocTaMH M PakoBbIMA 00pasoBanysaMu B 5,9 pa3 1o cpasuenuio ¢ O3-111.
Bee 910 BesteT k obiemy ocnabicHio JAepeBbes, IPUBOISLIEMY K 3aCEEHHIO UX
CTBOJIOBLIMU BPEIUTCIISIMH.

AHanornunas KapTuna HaGJlOJAeTCs IPH AHANK3E B3AUMOCBS3H (DayTHO-
CTH [[PEBOCTOCB B CBEIKUX COCHAKAX C PEKPEALIMOHHBIMU HAIPY3KaMH. Y Besuue-
HIHC PEKPEALIMOHHBIX HAIPY30K OKA3bIBACT 3HAUMMOE BIMAHHE HA PAcnpocTpa-
HEHHOCTD [EPEBBEB C IIOJI0BLIMK TE/IaMU COCHOBOI ryfku (F-kputepuii — 5,33
u p-shavenune — 0,04), napoctamu M pakobiMu 06pasoBanuamu (F-kpurepuii —
13,94 u p-3nauenue — 0,005), cMOTOTEUCHHEM Ha CTBOJE (F-xkpurepuit — 7,46 u
p-3nadenue — 0,02).

Jloist AEPEeBLEB CO «CMOJSIHBIMH PAHAMEY ¥ NETHBIMU OTBEPCTHAMH PA3HBIX
BHJIOB HACEKOMbIX KCHJIO(AroB B CBEXHUX yCioBusX npouspactanus B ©3-1 ype-
Juuuaercs no cpasuenuio ¢ O3-1 8 1,3 1 5 pas coorsercraenno. Pacripocrpa-
HEHHOCTb ACPEBLEB C KPUBH3HOU cTBOJIA B ApeBocTosx ®3-1 Bo3pacraer B 1,6
pas, 1o CPaBHEHUIO C HacaxaeHusMu D3-111.

HaunGonee xapakrepHbiM NPU3HAKOM BBICOKOH CTENEHH PEKPEAliMOHHOI0
BO3/ICHCTBHSI Ha JIPEBOCTOM ABJIACTCS OIS ICPEBbS CO CKPHITOH CTBOJIOBOH THH-
npto. onst TakoBeix AepenbeB B ©3-1 B cyxux cocusikax coctasuia 31,0, B cae-
s#ux - 30,3 ¥ B oueHb cyxux — 25,0%.

Taxum 06pa3oM, ¢ yBeIUHEHHEM PEKPCALMOHHBIX HAMPY3OK MPOCICHKHBA-
eTcst 001I@st TCHACHIMS YBEAHYCHUS KOIMYECTBA JIEPEBLER C NI0JOBbLIMH Te/IaMu
BO30yuTeNsl ITECTPOR ANPOBOM MHUIH, HAPOCTAMH, PAKOBBIMH 0OGPA30BaHUIMY,
MEXaHU4CCKUMH TIOBPEHKACHHAMHE, CO «CMOJISIHBIME PaHaMu», IETHBIMA OTBED-
CTUSMH KCHJI0()aroB, HAaKJIOHOM M KPUBHM3HOM CTBOA,

Bee (ayTHbIe npu3naku crpynnupoBaHbl 110 KATEropuaM CaAHUTAPHOTO CO-
CTOAHHSA, C Y4ETOM HX (PAKTHYECKOH BCTPEUACMOCTH M CTENEHH Pa3BUTHs (Tab.
1).

Psij1 ayTHbIX NIPH3HAKOB UMEET MEXKILY COGOH NPAMYIO CUIIbHYIO KOPpEIisi-
LHOHHYIO CBA3b, YTO MOXKET ObITh UCHOMBL30BAHO 1Sl COBEPLICHCTBOBAHHS JIECO-
[1aTOJIOTMIECKOrO MOHHTOPHHTA.

B xone uccnenoBauuii NPy BU3yanbHOM OLCHKE CTAI0 BO3MOMKHEIM onpene-
JICHHE COMYTCTBYIOIHMX (PayTHBIX IIPM3HAKOB MECTPOI SAPOBOY FHUM, BbI3bIBaA-
emoit P. pini. Ha 0CHOBaH!M NOJTYMCHHBIX JAHHBIX THUIN CTBOJIA, B GONbILIUHCTEE
CBOCM, COMNYTCTBYIOT «CMOJISIHBIC paHbLy (27,5%), 3arHusiide cyuku (22,5%) n
MexaHuveckue noBpexaeHus (20,0%).

Jlist ycTaHOBNIEHMS BIWMSHMS KOHKDETHOTO MOBPEXIEHUS HA PasBUTHE
THUJIM HaMK 06paboTaHbl MATEPUAIIBE, OJTYYEHHBIE C TOMOMILIO MHCTPYMEHTAIb-
HOro MeTo/a (KepHbl). Ha KepHBI ¢ pH3HAKAMM HH(EKLMOHHOTO IIPOLECCa IPH-
xomutcs 70,1% nepeBbes ¢ (ayTHBIMM Tpu3Hakamu U 29,9% Ges NPU3HAKOB.

A -1F39
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Tabnmna 1 - Paseurie n BerpeuacMocTsh hayTHLIX TIPH3HAKOB B Pa3HbIX Ka-
TErOPUAX CAHUTAPHOTO COCTOSHMS

Crernexb Pa3BHTHS ¥ BCTPEHACMOCTD 110 KATErOpHsIM

dayrHsie CaHHUTAPHOI0 COCTOSHHS
MPH3HAKH 6e3 npusHakon e, CHITbHO CLIXaIOWHe
ocnadnenus ’ ocnabaeHnbie YeHIXa
MHorouucnento, | MHorouuciesHo,
[nosoBeie
CTapbie 1 CBEXHE, | CTapbie U CBEKHUE,
Tena CoCHO- - EnuHuuHO vy
; 1o 1/3 mimybt 110 2/3 [LInHB
BOH rybxu
CTBOJIA cTBONA
«Tabaunsien cyu-
CunbHoe 3acMo- ~ K1Y, Pa3sBUTHE
«Tabaunsien
JIEHHE U CMOJ10~ Jynen ¢ npu3sma-
Cocrosinue CYUKHY», MHOTO-
- TEUEHHE U3 HUX, KaMH HHJIH, MHO-
CY4KOB YUCTICHHBI B HHX-
IIPU3HAKH 3a- " FOYUC/ICHHBI B
Heli yacTH cTBona .
THUBAHUS HUKHEH 1 cpeji-
Hell yacTH cTBONA
CMonoTeuerne
M CunsHoe cMoi10-
Cwmonore- Mo KOpo# 10 2
Teyenne Gonee 2
YeHHE  Ha CrnaGoe METPOB B HHX- -
METPOB B HUXKHEH
CTBOJIE HeH yactH
4acTH CTBOJIA
CTBOJIA
MuorouncnenHo, | Muorouucnenno,
Envnwuno, oa-
Keunodarn - pasHble BULBL, 10 | Pa3HbIC BHIDL, 10
HOTO BHJA
1/3 pnunel crBona | 2/3 avne! ctBona
Ennnuuno, Enuununo, Heckonxko,
Mexannue- | JUIMHA W IMMPHHA | JUTMHA 10 2 MET- | JUTHHA 10 4 MeT-
CkHe 110~ | A0 1/2 OkpyXHO- | POB, LIMPHHA 1O | POB, LIMPHHA IO -
BpeXICHHUA CTH B HHXHeH | 1/2 okpyxuocTh | 1/2 okpyxHOCTH
YACTH CTBONIA CTBOJIA CTRONA
Heckonbko (<5
( bonee 5 T, Ha | MHOTOYHCIEHHRI
wT.) Ha 1/2
«Cmons- BRI 172 okpyxnocTu | 1o Beel okpysk-
HbIE PaHBI» Dy HIDKHEH yacTn HOCTH HIKHEH
HIKHER HacTy
CTBOJIA 4aCTH CTBOJIA
CTBONIA
Cyxasi Bep- Mewnee 1/4
yXail Bep - 1/4 - 1/2 kpoust | Bosee 1/2 kpoub
muya KPOHBI
H [Mpsimoii Gosntee
arnon Ipsamoit no 15° | [pamoit 15-30° PAMOR 2
cTeona 30
Heckonbko, > MHorouucnen-
Hapocrst. HaMeTpa CTBO- | HBIE, > rHaMeTpa
P % EanunuHo, He A p bi = P
paKoBbie s PakKoBblE C | CTBOJIA, C OTKPHI-
oOpasosa- P OTKPBITBIMH ThIMH TPELIHHAMH
Jiamerp CTBoJIa
HUs TpeLUHAMHU 1 o0pa3oBanuem
CMOJIOTEYEHHEM 3B
Panunyc ncikpus-
KpuBuzua nel:m}; MCHEIUC Pamayc uckpus- | Pauityc nekpus-
I ‘ nennst 1-2 qua- | newus Gosee 2 <
crBoa Aaveipa METpa CTBONA | AUaMeTpa cTBona
CTBOJIA aMetp

Hayunasa dubnuorexa

YINTY

r. Ekatepurbypr
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CKpblTaﬂ THUWJIb HPUCYTCTBYET HA AEPEBbLAX C KOMILICKCOM ITPU3HAKOB (BBFHMBa—
IOLIKE CYyUKH, KpUBU3HA CTBOJIA, KCMOJISIHLIE PaHbl», MEXaHUYSCKHE MOBPEXAC-
HWYs, HAKNIOH cmoua) B pa3HblX COOTHOLUEHMAX, a TAKIKE Ha JCPEBbLIAX CO CMOJIO-
TEYEHNEM IO 2 METPOB B KOMJIEBOI YaCTH H MHOTOYHUCICHHLIMU «CMOJLIHbIMK
paHaMu», 3HAYHUTCIbHLIMU MEXAHUYECKUMU NOBPEXACHHUSAMU. CDayTHHﬁ npu-
3HaK «3arHuBLIAE CYUKU» JOCTOBEPEH COBMECTHO C KOMIIJICKCOM paccMarpuBac-
MBIX NIPA3HAKOB.

3akiouenne

Onroit U3 0CHOBHBIX Jlecoobpasylorux nopoa Kasaxckoro Menkocorod-
HUKa SABIAETCA COCHA OOLIKHOBEHHAs, MOMBHA CTenHas — P. silvestrs L. subsp.
Kulundensis Sukaczew., KOTOpOM CBOUCTBEHHBI crieUM(pUUECKME 0COOEHHOCTH,
O0bLEMMHEHHBIE HAMYMEM OOLIMX 3aKOHOMEPHOCTEH pa3BUTHS, KIMMaTHye-
CKMMH, T€OMOP(OJIOrMYECKMMH, aHTPOMIOIEHHBIMU W APYriuMU (pakTopamu. Bee
9TO 00YCHABIMBAET PA3NNUHUS B PACIPEACIICHUU ACPEBLEB COCHBI 110 KATEropUsM
CAHHUTAPHOrO COCTOSIHUSA B 3aBUCUMOCTH OT YCJIOBMI NPOM3pacTanus, BO3pacra,
€OCTaBa APEBOCTOEB M PEKPEALHOHHOIO BO3ACHCTBUS,

B pesynbrare uccaeioBaHuii yCTAHOBIEHO, YTO HauGoNbILAs oS Aepe-
BLER «0€3 NPU3HAKOB OC/IA0NEHIA» W HAMMCHbIIAS JI0JIs ICPEBLEB «OcnabeH-
HBIX» M «CHJILHO OCTAGJIEHHBIXY 0 3a1acy IPUXOANTCS Ha CBEXKUE YCIOBUS MPO-
M3pacTaHusi, KOTOpele Haubosiee ONATONPHATHBL ISl [POMU3PACTAHUs COCHBI.
Hau6obuiee ocnabieHHe COCHOBBIX JPEBOCTOEB OTMEYAETCS B OYEHDb CYXHX H
BJIXKHBIX JIECOPACTUTENbHbIX YCIOBHAX.

Ocabnenue COCHOBBIX PEBOCTOEB, POU3PACTAIOLIMX B CYXUX JIECOPACTH~
TEILHBIX YCIOBHSX, HaunHaeTes B 11, a B CBEXUX JIeCOpACTHTENLHLIX YCIIO-
BUsX — B IV knacce Bospacra. M3MeHeHHe KOJIMYECTBA U 3amaca 1epeBbeB «0e3
[PU3HAKOB OCTA0ICHUN) M «OCTa0JEHHEIX) B CBEXKHX M CYXHX JIECOPACTUTENL-
HBIX YCJIOBHAX HUMEET TECHYIO B3aUMOCBS3h C BO3PACTOM [PEBOCTOEB. 3ariac
«CUIILHO OC/TabNEHHBIX» IEPEBLEB H NEPEBLEB «GE3 NPU3HAKOB OCNAGNEHUs» B
CpPaBHUBAEMBIX JIECOPACTUTENLHBIX YCIIOBUSX, UMEET 0OPATHO HPOHOPIHMOHAI-
HYIO CBAI3b C BO3PACTOM.

B cmemaHHBIX JPEBOCTOSIX CAHUTAPHOE COCTOSHME JHEPEBLEB COCHBI
Jlyylue, YeM B YacThIX. [Tpd yBenuuennu f1ou 6epesbl B COCTABE COCHOBBIX APe-
BOCTOEB J10 4 ¢AMHHL] YBETMYUBAETCS KOMTHYECCTBO IEPERBEB COCHBI 0€3 NPH3HA-
KOB OCJIaGNEHHUs ¥ YMEHBIIAETCS UX OTIa/l.

Ha ypenuuenvie pexpeanMonHoi Harpy3ku CUIILHEE BCCro Pearupyior coc-
HOBbIE JPEBOCTOM, MPOM3PACTAIOIME B CBEXUX YCIOBHAX. CpeaHue 3HAYECHUs
CPEAHEB3BELIEHHOr0 0ajuia CAHUTAPHOTO COCTOSHUS APEBOCTOEB MO KOJIUYECTBY
JIEPEBLEB € YYETOM CTAPOr0 CYXOCTOS B IAHHON Ipynne TUIIOB JIECa COCTABIISIIOT
ansg O3-111 1,9, ansa O3-11 - 2,2, g O3-1-2,5.

CpaBHuTENBHAS OLCHKA, MPUBE/ICHHAs B AUCCEPTALMOHHON pabote, 060c-
HOBbIB2ET BHEAPEHUE KPUTEPHEB OIICHKH CAHUTAPHOFO COCTOSHMA 110 3anacy
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BBEJCHHUE pacueTa CpeIHEB3BEIICHHOro Gamma 6e3 yuera cTaporo CyxocTos, 4to
TIO3BOJUT ITOBBLICHTE 3 (PEKTHBHOCTD ITPOBOAMMOTO MOHUTOPHHTA,

Brieppble 15 COCHOBBIX JIPEBOCTOEB PAfOHA HCCIICIOBAMI M3y YeHa U JaHa
KOJIMYCCTBEHHAS XapakTepucTrKa (hayTHOCTH. OCHOBHEIMH BHAAMH (ayTHOCTH,
KOTOPBIE CrPYNIMPOBAHLI B (JayTHBIC NPHU3HAKH, SBIISIOTCS MIOAOBLIE TENA COC-
HOBOH TyOKH, «CMOJITHBIE PAHbBI», 3aTHMBLIME CY4YKH, OTBEPCTHS KCMNO(Aros,
HAPOCTE! U paKoBele 00pa3oBaHus, KPUBH3HA M HAKJIOH CTBOJIA, MCXaHMUYECKHE
0BPEXIAEHHUS, CyXas BEpLIMHA, OHOO0Kas KpoHa.

Konuuectso feperbeB ¢ (ayTHBIMM HPU3HAKAMY HANPIAMYIO 3aBHCHT OT
Bospacra apesoctoes u ¢ 1T no VII knacca Bospacra ysenmyusaercs B 4,5 pasa.

C noBhbIINEHHEM PEKPEALIMOHHOM HArPY3KH YBEIHUYUBACTCS KOJMYECTBO (a-
YTHBIX JICPCBLEB, UX BCTPCYAEMOCTh, Hanboee sHaUuTeNnsHa B cyxoM (74,1%) u
caexeM (57,7%) cocHske, H NMPOCITEKMBACTCS OCINAS TEHACHUMS YBEITHYEHHS
JOJIM KDKIOTO KOHKPETHOrO (hayTHOTO NMPU3HAKA C YBEJIUUYCHUEM PEKPEAlIMOH-
HOM Harpy3ku.

Iopaxenue AepeBREB CTBONOBOH MHUJIBIO HAXOANTCS B IPSAMOIt 3aBHCHMO-
CTH OT Bo3pacTa. KonuvecTBo 1epeBhEB C IUIONOBBIMM TENaMH BO30YAMTEIs
HECTPOH AAPOBOM T'HUJIA BO3PACTAET B 30HC AKTUBHOTO MOCEIUECHHUS B CYXHX JI€-
COpacTATENBHBIX YCIOBUAX B 3,5 pasa ¥ B CBEXHX YCIOBUSIX B 5,5 pa3 B cpanHe-
HHUH C 30HOH c1aboro MoceueHusI.

Kopnepast raunp HauGosee pacnpocTpaHeHa BO BIAXHBIX JIECOPACTATE -
HBIX YCI0BHAX, mopaskas 1o 10,3% aepesses B VI wiacce Bospacra. B ouens cy-
XHX JIECOPACTUTENLHEIX YCIOBUAX NOPAXKEHHE KOPHEBOU MHUJILIO HE OTMEUEHO,

Hony4enHpl¢ JaHHEBIE MO3BOJIIN YCTAHOBHTL 3aKOHOMEPHOCTH BCTpEYae-
MOCTH H 33BUCHMOCTH (payTHBIX MPHU3HAKOB OT CTENEHH OCAAGNEHHOCTH Jiepe-
BheB. Hanmenee ocnabaeHHBIMY OKA3aIIHCE ISPEBh, HMEIONUE HEGONBLINE Me-
XaHUYECKHE MOBPEKACHHS, HEPASPOCHIHECH PAKOBBIC OOpPA3OBaHMSA, MPAMO
HakJIoH cTeona 0 15°. HanGosee ocnaGiieHtbIMu — JEPEBBA CO CTAPLIMU U CBE-
KUMU [JIOIOBRIMU TEJTaMH COCHOBOM T'yOKH, KOTOPHIE PacnpoCTpPaHCHbI 110
CTBOJIY JI0 5 METPOB M $0Jice, MHOTOYUCICHHBIMH JETHEIMU OTBEPCTUSMY Pas-
HBIX BUJOB KCHUIIO(AroB, 3HAYMUTEIILHBIMH MEXaHWYECKHMH TMOBPENICHUAMH,
NPAMBIM HAKJIOHOM cTBOJIA Gonee 30°.

Pesynsratl MCCIENOBAHHMS TI03BONMIN YTOUHUTH U HONONHUTH CYIECTBY-
IOMYIO HIKAJy CAHMTAPHOIO COCTOSHUSA JUIA XBOWHBIX MOPOJ MPUMEHHTENBHO K
COCHE OOBLIKHOBEHHOMH NMPOU3PACTAIOLIEH B JAHHOM PETHOHE.

Hpelmmlcemm NPOH3BOACTBY

Ha ocHoBaHMM MCTOYHHKOB HAY4HOH HH(OPMALUM U PE3yNLTATOR COO-
CTBEHHEIX HCCIIENOBAHHY PACCMOTPEH KOMIIEKC MEPOIPUATHIA 1O YIY4IHEHHIO
CAHUTAPHOIO COCTOSIHMS COCHOBBIX JIpeROcToen Ka3axckoro MenkocomouHUKa;

1. Jins sieconaTonoruueckoro MOHHTOPHHIA U OLEHKH CAHHTAPHOTO COCTO-
SN HACANICHMH TIPEITaracTCsl MCMONE30BATE YTOUHEHHYIO H JONONHEHHYIO
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LKAy CAHUTAPHOIO COCTOSIHUS HAa OCHOBE (ayTHbIX MPU3HAKOB A7 COCHOBBIX
apesocroes Kazaxckoro Meakocono4Hnka. Jlanuas 1ikana n03BOfUT A0CTATOUHO
OOBEKTUBHO ONPEJIENIUTE COCTOSIHHE COCHOBBIX JPEBOCTOEB TIPH JETANIbHBIX Jie-
CONATONIONUYECKUX 06CneI0BaHUsIX.

2. B nayunsix otnenax I'HITIT npenaraercst npy u3yueHuu JMHAMUKH ca-
HUTAPHOrO COCTOSIHMS HCIIOMIB30BATE MOKA3ATENM HE TONBKO 110 KOJIMUECTBY Jie-
PeBLEB, HO U 110 3anacy. YUUTHIBas 0COOEHHOCTH (DYHKLHOHAILHOTO 30HMPOBa-
HUSL TEPPUTOPHH [13PKA M NIPOBOJMMBIX B HUX MEPOMPUSTHH HCIIOJIL30BATL pac-
HYET CPEAHEB3BELICHHOrO Oania CAHUTAPHOTO COCTOSIHUS € YUETOM JepeBnes -V
KaTeropui caHuTapHoro coctosiius (b;.s).

3. Hanuume B ApeBocTOe NEPEBLEB LUECTOH KATErOPUH CAHUTAPHOIO COCTO-
suns 6osiee 10% ot 061iero kKonu4eCTBa AepeBbe TpedyeT nposeaeHue YOopKu
CYXOCTOA.

4. Tlpu ompese/ieHUH CAHUTAPHOTO COCTOSAHUS KOHKPETHBIX JPEBOCTOEB
HEOOXOAMMO B NPEABAPUTENLHOM NOPSAKE BBISICHUTDH 0OIILYIO JIECONATONOrHYE-
CKYI0 06CTaHOBKY. DTO TO3BOJIMT YCTAHOBATH HA KAKHE NPU3HAKK YTHETEHUS B
[laHHOM KOHKPETHOM CTydae ciesyer o6paruth Haubosibliee BHUMAHHUE,

5. ¥YBenuyeHue oM OTNana B APEBOCTOAX OYEHb CYXHX M BJIAXKHBIX YCII0-
BHH [pOM3PACTaHUs TIPOUCXOAUT 38 CHET TOHKOMEPHBIX JIEPEBLEB HU3LIMX [Ma-
METPOB. AKTYa/IbHBIM SBJISIETCS IPOBEAEHUE BLIGOPOUHBIX CAHUTAPHBIX PYGOK B
JaHHBIX JIECOPACTHTENLHBIX YCIOBHAX C BhIOOpKOH nepesbes 1V-VI kareropuu
CaHUTAPHOI'O COCTOSHHS.

6. C y4eTOM BbISBJIEHHS! OCHOBHbBIX IOP&KEHHUH JAEPEBLEB COCHBI IIPH Bbl-
OOPOYHBIX CAHUTAPHBIX PYOKax 0TOOPY IOJIEKAT AEPEBbS C MHOTOUHCIICHHBIMHU
MJTOIOBBIMH TENIAMH U 32CENEHHBIE PA3HBIMH BH/AAMH KCUI0(AroB 10 2/3 [iuHbl
CTBOJIA, HECKOJILKUMH MEXaHUYECKUMHU TOBPEXKICHHAMU JUIMHON 10 4 METPOB U
10 1/2 OKpYXHOCTH CTBOJIA, HAaKJIOHOM ctBOsia Gosee 30°. Takue mepeBb ABIA-
I0TCS IIOTEHUHAIEHBIM OOBEKTAMH ULST HH(DULMPOBAHUS M Pa3BUTHS [1ATOIE€HOB
IHUJIEH ¥ BETPOBAJIA.

7. Ipu nposeaeHny py6ok 1 yGopKe 3axJIOMICHHOCTH HEOOXOAMMO MUHH-
MU3HPOBATh [OBPENIEHHS OCTABIEMbIX ICPECBLEB.

8. na cHMKEHNS 3apsSHKEHHOCTH CTBOJIOBOM HUJIBIO B 30HAX aKTUBHOIO
I0CCILEHUST PEKOMEHYETCA cOOp MIIOJOBBIX Tesl rpuboB, 0COOEHHO pacmoara-
IOLIMXCSL B KOMJIEBOH H4acTH JEPEBLEB, JOCTYIHBIX Uit cOopa. [lnogoseie Tena
cieyer cobuparh B Hayase JeTa, 10 MaccOBOIO pasiera CIop, YTO YMEHbIIAET
3apPaXEHHOCTh APEBOCTOEB. MecTa NPHKPEILIEHHs MII0OBbIX TEN HE06X0uMO
CMAas3biBaTh aHTHCENITUKAMY, CAJIOBOH 3aMa3koi WM MacisiHOH Kpackoil. Takxke
PEKOMEH/IYETCs 3aMa3biBaTh 'MHEMO(OP MAC/ISHOM KPackoi, [uisl peJoTBpalie-
HUS passieTa crop.

9. B npeBocTosX HEOOXOAMMO MO/UIEPIKUBATD ONTUMAJILHYIO TYCTOTY ISt
Oonee paHHEro OYMLIEHHMS CTBOJIA OT CYYBEB, UTO ABNAETCS OAHMM U3 Npodunak-
THYECKUX MEPOTIPUATHMH IPOTHUB PAKOBBIX U THUJICBBIX 00JIE3HEH.
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