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1. UcTopusi pa3BUTHA 3a110BETHUKA

1.1. Teppurtopus 3anoBeHUKA

B 2015rony u3mMeHeHuil B cocTaBe TEPPUTOPUH 3aMlOBEIHUKA U €r0 IpaHul] He Obu10. B cBs3n
¢ TeM, uto B iepuon ¢ 2013mo 201510 Ha TeppUTOPUH 3aITOBETHUKA MTPOBEACHO JIECOYCTPOMCTBO
000 «d'eozemctpoii» (r. Boponexk) B mecHOM ¢GoH/Ie ObUTH YTOUHEHBI ILUTOIAAM 3eMenb. 3a 20 ter
Ha 276Ta yBeIWYHIach IUIOMIAIb 3eMeJb IOKPBITHIX JIECHON PacTUTEIBHOCTHIO U cocTaBmia 20620
ra (ta6mn. 1.1).ITnomaas 3eMenb, 3aHsTass XBOWHBIMU JPEBOCTOSIMHU, cOKpaTtuiachk Ha 1025ra, Toraa
KaK IUIOMIAb, 3aHITass MEIKOJIMCTBEHHBIMH, yBenuumiack Ha 1412ra. CokpaTunach miomaab 3e-
MEJTb, 3aHATBIX TBEPAOJMCTBECHHBIMH JPEBECHBIMU mopoaamu (1yoom) Ha 121 ra (mpwa. 1.1-1.4).
3amac IpeBeCHHBI XBOWHBIX MOPOJI COKPATHIICS, TOT/Ia KaK MSTKOJIMCTBEHHBIX — 3HAYUTEIHHO BBI-
poc. U3MeHnIoch pacnpe/ielieHne MIOMaan 3eMelb M0 KIaccaM MOXKAapHOW OMacHOCTH: HanOOIb-
HIyro 00 1o twiomaau 3anuMaeT 4 kinace (55,3%),3a vum crneayrot 3 u 5 kimacesr (18,9u 18,5%
COOTBETCTBEHHO). B HacTosiiee BpeMsi CpeIHHUil Kiacc MOKapHOW OMacHOCTH cOocTaBiser 3,8, mo
JAHHBIM € MPOILIOro jecoycTpoiictea — 3,4 (ada. 1.2).

Tabauya 1.1

HN3meHeHMe MuI0MIAAU 3€Melb JIECHOTO (l)OHI[a H 3amaca Ipe€eBEeCHHbI 3a Me)queTHblﬁ nepuoa

JlecoycTpoiicTBO PasHuna mpoTHB Ipeie-

IMokasarenu 1994r. 2015r. CTBYIOILIETO r0/1a y:eTa
OO11as 1I0IIaab 3eMeJb JIECHOro (GoHMa, ra (ThIC.ra) 21428 21428 0 0
TTOKpBITHIC JIECHOM PACTUTEIBHOCTHIO 20344 20620 0 276
B Tom uucrie ¢ npeobiiasaHuem:
XBOUHBIX MIOPOJ 10593 9568 1025 0
U3 HUX: COCHA 8974 9243 0 269
ellb, INXTa 1619 325 1294 0
XBOMHBIX MOJIOIHAKOB 10 20 1eT 297 51 246 0
TBepAONUCTBEHHBIX TOPOJL 1098 977 121 0
13 HUX. 1y0 BBICOKOCTBOJIBHBIN 1092 969 123 0
Jy0 HU3KOCTBOJIBHBII 2 0 2 0
TBEPAOJIMCTBEHHBIX MOJIOAHAKOB 110 20 s1eT 4 4 0 0
MSrKoJIMCTBEHHBIX TOPOJL 8653 10065 0 1412
U3 HUX MOoH:KOB 10 20 et 828 107 721 0
3amnac ApeBeCHHbI OOLIHIA, ThIC. (MIIH) Ky6. M 4632,6 4875,4 0,0 242.8
B TOM YHCJIE CIEJIbIX U IEPECTOMHBIX JIECOB 267,0 959,2 0,0 692,2
W3 obmiero 3amaca qpeBOCTOM C NpeodIiagaHueM:
XBOHHBIX TIOPO 2723,2 2576,6 146,6 0,0
W3 HUX CIIEJIBIX U MIEPECTOMHBIX 3,7 21,1 0,0 17,4
TBepAONUCTBEHHBIX IOPOJT 225,1 264,4 0,0 39,3
MSrKkoJIMCTBEHHBIX TOPOJL 1684,3 2034,2 0,0 349,9
OOl cpeaHUi MPUPOCT ThIC. (MIIH) Ky6. M 78,9 71,5 7,4 0,0
JlecHble KyNIbTYpHI, IIEPEBEJCHHBIE B MOKPBITHIE JICCHOU pac-
TI/ITGJ‘ILHOC}”I[L}O};I;MHI/I 121 (Tlfllc.ra) ’ ’ 1296 574 122 0
HecoMmkHyBIIHECS JIECHBIC KYJIbTYPBI Ta (ThIC.Ta) 100 0 100 0
DOoHJ IECOBOCCTAHOBIICHHUS T'a (ThIC.Ta) 23 1 22 0
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Tabauya 1.2
Pacnpeneﬂeﬂne mjiomaau 3eMeJib JIECHOI'o (1)01{;[21 o KjJ1accam nomapﬂoﬁ OIMaCHOCTHU
Kiaccel nosxapHoii 0macHOCTH, ra Tomas vaa- Cpeanuii
Ne Y4acTKOBEBIE T::H;L?X gq } KJ1acc noap-
n/o JIECHUYECTBA 1 2 3 4 5 CTKO ee HOM OITACHO-
HHUYECTB, ra o
1. | CeBepHoe 95,8 559,7 1978,6 7633,5 2513,4 12781 3,9
2. | IOxnoe 219,8 689,4 2079,9 42144 1443,b 8647 3,7
3. | Bcero 315,6 1249,1 4058,5 11847, 3956,9 21428 3,8
4. % 1,5 5,8 18,9 55,3 18,5 100

1.2. (I)I/IHaHCI/IpOBaHI/Ie U CO3JaHHEC MaTepHaﬂLHO-TeXHquCKOﬁ 0a3bl

B 2015r. 3anmoBenHUKY yTBEP)KIIEHO TOCYIAapCTBEHHOE 3aJaHUE HAa OKa3aHHE TOCyIapCTBEH-
HBIX yciryr. Ha BeImonHeHue roc3aianus BeIICICHBI CyOcH M U3 (eiepantbHOro OI0/KETa B CyMMe
13189,4rpIc. pybreii, B TOM 4Hcie Ha MPOBEICHHUE JIECOyCTPOUTENbHBIX padoT 1432,998rsIc. pyo.
(tabn. 1.3).Ha npuoOpeTeHne OCHOBHBIX CPEICTB BBIACICHBI CYOCHINY Ha MHBIC Len (Ha MPHo0-

peTenne aBTOMOOHIIEH 0TedecTBEHHOTo mpou3BoacTBa) B cymme 13315,325mk1c. py6. Ha mpoBee-

HUE MPUPOJOOXPAHHBIX MEPONPUATUHN B TEKYILEM TOAY ACHEKHBIE CPEICTBA HE BBIJICISUIUCE.

Tabauya 1.3
O0beMbl GUHAHCHPOBAHUS 3aNI0BEHNKA U3 (peepaIbHOrO OK0AKeTa, ThIC. pyo.
Cratbs pacxoja VYTBepxaeHO [MpodunancupoBano B % ot 3asBku

3apruiara ¢ HaUUCICHUSIMHU 7786,407 7786,407 100,0
MarepuanbHbie 3aTpaThl 5402,993 5402,993 100,0
IIpupoaooxpaHHble MEPONPHUSITUS 0,0 0,0 0,0

KanurannHble BIIOKEHHS 13315,325 13315,325 100,0
BCEI'O 24399,752 24399,752 100,0

CpezcTBa OT MPUHOCAIICH TOXOM JACATEIBHOCTH (COOCTBEHHBIC CPEJCTBA) COCTABUIIA B CyMME
320,26T1sIC. pyOseit U CIOXKUITUCH U3.

- IOCTYIIJICHUH OT HKOJIOTO-TIPOCBETUTENBCKOM festenbHocTn — 40,26r1b1C. pyo.;

- TIOCTYIUIGHUH OT MPOBENEHUSI HAYYHBIX pa0dOT MO IOTOBOpY ¢ [lemapraMeHTOM 3KOJIOTHYe-
CKOW 0€30MacHOCTH, MPUPOJIONOIB30BAHUS U 3aIUTHI HaceneHus: Pecnyonuku Mapuii On — 280,0

THIC. pYyO.

1.3.Ko/Ll1IeKTHB 3a10BeIHUKA

B 2015r. nmpousonum He3HAYMTENIbHBIE KaJIpPOBbIE M3MEHEHHUs KOJIJICKTHBA 3alloBeIHUKA. B
OTJIET SKOJOTHYECKOr0 TMPOCBEHICHHS IEPEBOJIOM ObLT NMPHHAT BPEMEHHO 1 YelloBEK, B MECTO
VIIEIIETO B OTIMYCK MO YXOy 32 peOCHKOM J0 ITOCTHKEHHUS UM BO3pacTa 3 JIET; B OTIENIe OXPaHbI

3aroBeIHOM TEPPUTOPUH ObUT YBOJIEH U MPUHAT 1 rocyaapcTBeHHBIH HHCIEKTOP B 0071aCTH OXpaHbI
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OKPY’KaIOIIECH Cpeibl; B OTEe 00eCredeHUss OCHOBHOM JEATEIbHOCTH OBLI MPHUHSAT W YBOJICH Me-
XaHWK, OB YBOJEH HAYallbHUK XO3SWCTBEHHOTO OTHena, Obul yBOJIeH 1 clecapb-peMOHTHUK H
OPUHSTO 2, yBOJEH 1 MHCIEKTOp MO KaapaM. belin BHECEHBI U3MEHEHHsSI B IITATHOE pPaclHCaHUe:
BEJICHA OJlHA €MHMIIA HA JOJDKHOCTh TPAKTOPUC-YOKEPOBIIMK, BBIBEAECHA JOJKHOCTh HAYAJbHUK
XO03UCTBEHHOTO OT/IEIa, BMECTO HEE BBEJICHA JIOJDKHOCTh 3aMECTHTENh TUPEKTOpa MO OOIIKUM BO-
mpocam; B OTAeNIaX OyXTralaTepcKoro yueTa U IIaHHUPOBAHUS U B HAYYHOM KaJ[POBBIE U3MEHEHUS HE
npoucxomi. CBeleHus 0 IpUeMe U YBOJIbHEHUH paOOTHUKOB IMpeicTaBieHbl B Ta0u. 1.4.Bcero B

2015rony OBLIO YBOJICHO S YETIOBEK <«I10 HHUITMATUBE PAOOTHUKA», & TPUHATO 6 YEIIOBEK.

Tabnuya 1.4
CaejieHusi 0 IpueMe U YBOJIbHEHHH Pa0OTHUKOB 3anoBeaHuka B 2015roay
HomxHocTh IIpunsro YBoneHo
MeToauCT 10 IKOJIOTHIECKOMY MPOCBEICHHIO 1 0
T'ocynapcTBeHHBINH HHCIICKTOP B 00JIaCTH OXPaHbl OKPYIKAIOIICH CpeIbl 1 1
WHCIEKTOp 110 Kaapam 0 1
TpaKkTOpUCT-4OKEPOBILUK 1 0
Crnepapb-peMOHTHHUK 2 1
HavanbHUK X034HCTBEHHOTO OTAEIA 0 1
Mexanuk 1 1

B 2015r. crpaxoBaHue KU3HU rOCYJapCTBEHHBIX MHCIIEKTOPOB HE MPOBOIMIOCH. CBEACHUS O

KOMaHJAMPOBKAX paOOTHUKOB 3allOBEAHUKA MPUBEICHBI B Tabm. 1.5.

Tabnuya 1.5
OcHoBHbIE KOMAHAUPOBKH padoTHUKOB 3anoBegHuka B 2015roqy
d. 1. O. JlomkHOCTD IlyHkT Ienp KOMaHIUPOBKHU Cpoxu
Hwmxeropojckast 00:1., Bockpe- 01.04.-
CEHCKHUH p-H, c. Bnagumupckoe, | Yuactue B 3acenanuu Coseta Ac- o
N 03.04.
MpUPOAHBIN napk «BockpeceH- coruanuu HIT u I'TI3 IIOO 2015
ckoe IloBetnyxne»
Bceepoccuiickoe coBemianue pyko-
Capun M.T". Hupekrop BOJUTENell TOCYIapCTBEHHBIH MpH-
POZIHBIX  3AMOBEAHMKOB M HALHMO-| 5 40
HaJbHBIX TapKoB «COCTOSIHHE, MPO- A
r. BmagusocTtok 10.10.
OJEMBI W TEPCHCKTHBBI Pa3BUTHSA 5015
(denepabHON CHCTEMBI 0CO00 OXpa-
HSIEMBIX TIPUPOIHBIX TCPPUTOPHUI HA
COBPEMECHHOM dTare»
Hwmxeropojckast 00:1., Bockpe- 01.04.-
CeHCKHil p-H, ¢c. Bmagumupckoe, | Yuacrtue B 3acegannu Cobera Ac- i,
banaes /I.C. MexaHnuk p-H JIIMHD a 03.04.
MIPUPOHBIN Mapk «BockpeceH- conmarun HIT u I'TI3 TIDO 2015
ckoe [loBeTyxne»
Hwxeropoackas o0i11., Bockpe-
MeToaucT 1o Ko- vp A p 01.04.-
T'onomugoBa CEHCKHH p-H, c. Bmagumupckoe, | Ydyactue B 3acemanuu CoBeta Ac-
JIOTHYECKOMY MO- . 03.04.
I.o. pUpOAHKIH mapk «BockpeceH- |commamuu HIT u I'TI3 TIOO
HUTOPUHTY 201y
ckoe [loBetmyxne»
Hwxeropoackas o011., Bockpe-
MeToaucT 1o Ko- vp A p 01.04.-
CEHCKHH p-H, c. Bmagumupckoe, | Ydactue B 3acemanuu CoBeta Ac-
Komkuna E.H. | moruueckomy mo- . 03.04.
npupoAHsIi napk «Bockpecen- |couuanuu HIT u I'TI3 IIOO
HUTOPUHTY 201y
ckoe IloBeTyxbe»
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Oxonuanue maon. 1.5

®. 1.0 JlomkHOCTD ITyHKT Ilen» KOMaHIUPOBKHU Cpoxu
VYuactkoBslii roc- | Hmxkeropoackast 00:1., Bockpe- 01.04.-
HHCIIEKTOP B 00- | ceHckuid p-H, ¢. Bmagumupckoe, |Yyactue B 3acemanun Cosera Ac-| 03.04.
JIACTH OXpaHbl OK- | MPHPOIHBIHN mapk «Bockpecen- |commanuu HIT u T'TI3 TIOO 201y
py’Karomiei cpeibl ckoe [loeTiryxbe»
Mocynos I".A. Pecniybnmuka bamkoproctan, |Yyactue B 3acemanuu CoBerta Ac- 16.09.-
N 20.09.
3amecTHTENb TU- Bypastackuit p-H, ¢. Uprennsr | conmanuu HIT u I'TI3 [1OO 2015
peKTopa 1o 00IUM 14.12.-
BOIpOCaM MockoBckast 00J1acThb, OOy4yeHne MO HWCIIOJIB30BAHHUIO TIO- 18' 12'
r. [TymkuHO KapPHOTO 000PYIOBaHUS 20'15_'
Ilepersruna Merozuer 1o sko- Pecnybnnka bamkoprocran, | Yuactue B 3aceganun Cosera Ac- 16.09.-
M.C JIOTHICCKOMY TIPO= Byp3sckuii p-H, ¢. Upresnsl | counarnuu HIT u I'TI3 TIOO 20.09.
e CBECIICHUIO e 2015
Crapuuii rocyaap- Pecny6nuka bamkoprocraH, Vyactue B 3acemanun Coseta Ac- ]é% %%-
VrHATCHKO CTBEHHBIN MHCIICK- Bypasuckuii p-H, c. Uprsnel | conuauuu HIT u I'TI3 TIOO 2015
TOp B 0bnacTu
O.B. 14.12.-
OXpaHbl OKPYKaro- MockoBckast 00,1acThb, OOy4yeHne MO HWCIIOJIB30BAHHUIO TIO- 18.12
e cpebl r. [TymkuHO YKapHOTO 000PYyIOBAHUS 20'15'
3amMecTUTEINb qH- 14.12 -
Prokkon A A | PEKTOPa B obnactu MockoBckas 00J1acTh, OOy4yeHHe TO HWCIIOJIB30BAHHUIO TIO- 18. 12'
" | oxpaHBI OKpYyXaro- r. [TymkuHO YKapHOTO 000pYyIOBAHUS 20'15'
e cpeabl

1.4.KOHTpOJ’lb ACATCJIBbHOCTH 3allI0BCITHUKA

B mepuon ¢ 24.03.2015. o 26.03.2015. Ha ocHOBaHHMH PaCHOPSKEHHS TOCYAAPCTBEHHOTO
YUpEXKACHUSI — perHoHAIbHOTO oTAeneHus donga conuanbHOro crpaxopanusa PO nmo PMD C.B.
[TanoBaoT 24.03.2015. Ne 309 npoBoaniach miiaHOBas BeI€3HAs MPOBEPKA MPABUILHOCTH WCUYHC-
JICHUsS. ¥ yIuiathl cTpaxoBbix B3HOCOB Ha OCC u H/c Ha TPOM3BOJCTBE, a TAKXKE MOPSIOK U Mpa-
BuiIbHOCTD BhITIaT Ha OCC. Hapymenuii o0s3atenbHbIX TpeOoBaHU He BbIsiBIeHO. Ha ocHOBaHUM
Pacniopsoxenust PykoBonutens Ymnpasienuss denepanbHoi C1yKObI IO Ha30py B chepe Mprupoio-
noap30oBanus 1o Pecrnyonmke Mapuii On D.A. Ilexypuna ot 09.06.2015r. Ne 54p (rk) ¢
18.06.2015r. mo 30.06.2015. Obina mpoBeIeHA MIAaHOBAsI, BBIE3HAS MPOBEPKA MO COOIIOICHHUIO
TpeOOBaHUI 3eMEIBHOTO 3aKOHOIATENBCTBA, JIECHOTO 3aKOHO/IAaTENIbCTBA, 3aKOHOAATENbCTBA O KH-
BOTHOM MUpe, coOmoeHus1 TpedboBanmii [IpaBui mokapHoit 6€30macHOCTH, OXpaHbl aTMOC(EPHOTO
BO3/yxa, oOpalleHue ¢ 0TXOAaMH MPOU3BOJCTBA U MOTPEOIEHUS, IJIaThl 32 HETAaTUBHOE BO3EHCT-
BUE Ha OKPYXXAIOILIYI0 cpeny, coOMoeHus] TpeOOBaHM 3aKOHOIATENLCTBA B 00JIaCTH T€0JIOTHYe-
CKOT'O M3y4YEeHHs, OXpaHbI HE/P, COOMIOCHHUS M PAIlMOHAIBHOTO MCIIOIb30BaHMs, COOMIOCHUS Tpe-
OoBaHUI BOAHOTO 3aKOHOAATENbCcTBa. HapymieHuit He BBISIBICHO.

B nepuon ¢ 24.03.2015. mo 26.03.2015. Ha oCHOBaHWH pPEIICHUS O MPOBEIACHUU BBIC3THOMN
npoBepky HauankHuKa I'Y Yipasinenns nencuonsoro ®onna PO B r. Momkap-One PMD Kamuo-
Boil A.A. ot 24.03.2015. No55-P Benymum cnenuanucrom-3kcreproM otnena ACB u B3 SIkumo-

Boil E.A. mpoBoauiack mjaHoBasi Bble3[Has MPOBEpPKa MPAaBUIBHOCTH HAUMCICHMS, TOJHOTHI U
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CBOEBPEMECHHOCTH YIUIaThl ([IEPEUUCICHHUS) CTPAXOBBIX B3HOCOB Ha 0053aTEIbHOC MEIAUIIUHCKOC

crpaxoBanre B @OOMC. Hapymienuii 00s13aTebHBIX TPEOOBAHUI HE BBISIBIICHO.



2. IIpoOHble ¥ y4YeTHbIE NMJIOLIA/IH, TOCTOSIHHbIE MAPIIPYThI

B 2015rony npoOHbIe MIIO0IIaI1 U MOCTOSIHHBIE MapUIPYThI HE 3aKJIa/{bIBAITUCH.

13
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3. Peabed

3.1. Ilnnamuka usMeHeHus1 6eperoBoii 1uHuu peku boasmas Kokmara

B 2015rony Obuti Tpo10KeHBI HAOMIOACHHS 32 TUHAMHUKOW OOpYyIICHHEM OeperoBoi JIMHUH

p. bonbmas Kokmara B paitone kopaona Kpacnas ['opka. [ToBTOpHBII yueT ObUT IPOBEAEH B cepe-

JTMHE TIEPBOI IeKa bl UIOHSI, TaHHBIC TIPeCTaBIeHbI B Ta0I. 3.1.

H3menenne rpannubl 6eperosoii smauu ¢ 1995m0 2015rr.

Tabauya 3.1

PaccrositHue OT nukeTa 10 OEperoBOw JTMHUH, M

Jlata

5

6

7

8

9

10

12

13

14

} 1

16

Ot

28.09.95

16,69

13,54

11,96

10,35

10,48

9,40

11,85

14,52

17,24

20,91

29,44

19,64

17,29

16,48

26.09.96

16,63

13,46

11,96

9,88

10,12

8,70

11,55

14,52

16,98

20,91

22,09

19,36

17,26

16,15

20.05.97

16,63

13,40

11,96

9,81

10,12

8,70

11,15

14,50

16,98

20,91

22,09

19,24

17,26

16,15

14.10.97

16,60

13,34

11,96

9,80

10,09

8,70

10,96

14,34

16,76

20,91

22,09

19,15

17,26

16,15

24.05.98

16,60

13,29

11,96

9,80

8,01

8,21

) 8,15

12,08

16,76

20,90

22,09

15,77

14,84

16,15

28.10.98

16,60

13,28

11,96

9,78

7,59

7,94

} 8,15

11,88

16,46

20,55

21,90

15,77

17,84

16,00

02.06.99

16,60

13,21

11,96

9,78

7,59

7,65

8,15

11,52

16,08

20,50

21,82

15,77

14,84

16,00

07.10.99

16,60

13,15

11,96

9,78

7,44

7,65

8,01

11,21

15,70

20,50

21,82

15,77

14,80

16,00

18.05.00

16,60

13,14

11,96

9,78

7,24

7,65

7,82

11,14

15,16

20,50

21,72

15,73

14,73

15,64

14.10.00

16,60

13,14

11,96

9,78

7,24

7,65

7,82

11,10

15,16

20,50

21,72

15,73

14,74

15,64

25.05.01

16,60

13,14

11,96

9,78

7,20

7,5(

7,80

10,75

13,40

20,25

18,72

12,78

13,00

14,60

28.10.01

16,60

13,12

11,92

9,78

7,20

7,26

7,73

10,74

13,19

20,22

18,72

12,78

12,99

14,48

23.05.02

16,59

13,11

11,89

9,78

7,20

7,26

7,73

10,53

12,90

19,22

18,63

12,78

12,80

14,30

28.10.02

16,59

13,10

11,88

9,78

7,12

7,23

7,70

10,33

12,60

17,65

18,11

12,78

12,71

14,15

21.05.03

16,59

13,03

11,88

9,78

7,12

7,13

7,53

10,26

12,50

17,64

18,05

12,77

12,45

12,94

05.06.12

16,59

12,95

11,65

9,05

4,90

4,2(

2,90

4,53

8,30

10,7

011,50

9,00

4,55

6,55

06.06.13

16,59

12,90

11,65

7,80

4,70

4,1(

2,90

4,20

5,80

10,1

011,50

7,20

3,50

5,50

01.07.14

16,59

12,90

11,65

7,20

4,00

3,3(

2,60

4,00

5,30

9,7(

11,306,30

4,00

5,40

05.06.15

16,59

12,90

11,65

6,90

3,86

2,95

2,37

3,25

4,85

6,16

8,60

5,0

0 4,

DO 3,
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4. 11o4BbI M1 KPYTOBOPOT BelIECTB B HA3eMHBIX IKOCHCTEMAX

4.1.9K0j10THYECKAS POJIb HATIOYBEHHOI0 MMOKPOBAa B COCHAKAX
JUINAHHAKOBLIX M JJNIIAWHUKOBO-MINNCTBIX

HamouBeHHBI MOKPOB SBISIETCS BAKHEHIIIMM KOMIIOHEHTOM OHOTEOIIEH03a, MPOAYKTOM €ro
KU3ZHEJEATEIILHOCTH U PETYISTOPOM MPOTEKAHHS PA3TUYHBIX MIPOILIECCOB, BBITIONHSS BaXKHBIC KO-
Jorudeckre QyHKIUU: COCOOCTBYET MOAAEP>KAHUIO BEPXHETO CJIOS MOYBBI B PHIXJIOM COCTOSIHHH,
MPEMSITCTBYET WCIIAPEHUIO BJIard, 00eCreunBaeT KU3HEACSTeIbHOCTh MHOTUX BUJIOB IpUOOB, MOY-
BeHHOM (hayHbl 1 Mukpoopranu3moB (Pone, CmupHoB, 1972; Bumnskosa, Kopcynos, 1980;Kap-
naueBckuit, 1981;I'opbaues, Imutpuenko, Ilonosa, 1982;T"abapaxumon, 1989;boratsipes, 1990,
1996).B HeM comepKUTCS 3HAUUTEIBHBIN 3aI1ac 3JIEMEHTOB JUIS MUTaHUs pacTeHui. OT CTPYKTYpBI
¥ MOIIHOCTH HAlOYBEHHOTO MOKPOBA, OCOOEHHOCTEN pa3joKeHUsl MOACTUIIKU, KaK OJAHON U3 CO-
CTaBHBIX €r0 4YacTel, 3aBUCUT BO30OHOBJIEHHE Jieca U MPOAYKTUBHOCTH JApeBocTosl. HamouBeHHbIH
MOKPOB BO MHOTOM OIIPEAETSET TEMIIEPATYPHBIH PEXUM IMOYB, OT KOTOPOTO 3aBUCHUT HMHTECHCHB-
HOCTh MPOTEKAHUS B HUX OMOXMMHUYECKUX IPOIIECCOB U pocta KopHeW pactenuit (Jlureak, 1970;
Koporaes, 1987;Knunmos, 1988),mostoMy He ciydaifHo, 4TO OAHON M3 BaXKHEHIIIMX 3a7a4 JECHO-
ro IMOYBOBEICHHUS SBJISIETCS HW3ydeHHE €ro B pasinuHbix OworeoneHoszax (Peyr, 1964; Poge,
CwmupHoB, 1972;Apxanrensckas, 2008).Ero ynanenne npuBoaur, no nanasiM K.M. ["abapaxumo-
Ba (1989),k muccyleHuo MOYBbI HAa JOBOJIBHO 3HAUYUTEIBHYIO TITyOUHY, YMEHBIICHUIO MOIBIKHBIX
dbopm docdopa, kamus 1 OOMEHHBIX OCHOBaHMA. VICKyCCTBEHHOE K€ BOPOIICHUE TOJICTUIIKH, KaK
nokazanu pe3yabTarhl onbita .M. CmosbsauaoBa (1969),crmocod6cTBOBaIO YCKOPEHUIO €€ pasiio-
JKEHUS, YCUIICHUIO Pa3BUTHS aCCUMIUIAIIMOHHOTO ammapara AepeBbeB U CKOPOCTH MX pocTa. MHO-
TOJIETHHE HAOIIOIEHUS 32 TEMIIEPATYPHO-BIAXXHOCTHBIM PEKMMOM I0YB, IPOBOJIUMEIE HA CTAIIHO-
HapHBIX 00BEKTaX B 3allOBEHUKAX, MOTYT OBITH MOJIE3HBI TAKXKE JUIS CICKEHUS 3a TEHACHUUSIMU
M3MEHEHHUS KJIMMaTa, SABJIASACHh BaKHBIM JIOTIOJHEHHEM K BPEMEHHBIM psiJlaM CHETOMEPHOU CheMKH U
METEOPOJIOTUIECKUX JTAaHHBIX.

eap uccaeq0BaHus — OLIEHKA BIUSHUS HAITOYBEHHOTO MOKPOBA B COCHSKAX JIMIIAWHUKOBBIX
U JINIIAHUKOBO-MIIIMCTHIX, TJI€ OH COCTOMT B OCHOBHOM W3 ONaJa, JIMIIAHUKOB U MXOB, HA TEM-
nepaTypy U BIaKHOCTH MOYBHI, a TAK)XKE HA U3MEHEHHE 3allacoB BOJbI B HEW 3a MepuoJ BereTtauuu
pacTeHu.

O0BeKTHI H MEeTOANKA uccaenoBanuii. O0ObeKTaMU HAIIIETO UCCIEI0OBAHUS SIBIISIIIACEH ABE I0-
crosiHable IpoOHbIe miomiaau (ITI1IT), 3amokenusie B pexHue roasl B kB. 89u 90T TI3 «bombIias
Kokmrara»: B cocusikax nurmaiHukoBoM (ITI1I1-9) u numraiinukoBo-mimuctom (ITTIT1-90-4-05). s
OIICHKH BJIMSIHHSI HATIOYBEHHOT'O TTOKPOBA HA TEMITEPATyPHO-BIAKHOCTHBINA PEKUM MTOYB HA KXKIOU

[IIT 3a7m0KWIH MO MATh YYETHBIX TUIOMIA0K pasMepoM 3X3 M, OUYUCTUB MX MOBEPXHOCThH J0 MH-
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HEPAJILHOTO CJIOS OT MXOB, JIMIAHUKOB U omaja. Ha TIII1-9 sTa paboty mpoBenu B cepenHe Mast
2015rona, a Ha IIII1-90-4-05 —B nepBoit nexane mas 2013roma. Ha kaxmoil w3 3THX y4eTHBIX
IUIOIIAI0K TPH pa3a 3a CE30H BBIMOIHUIM 3aMEP TEMIIEPATYPhI MOUBbI 3JICKTPOHHBIM TEPMOMETPOM
«MmuHu-3amep» ¢ norpeurHocteio £0,1°C Ha riyoune 5, 10, 20, 40, 6@ 80cwm (puc. 4.1).Psgom ¢
STHMH IIJIONIAIKaMH, TJ¢ HalTOYBEHHBIN TOKPOB HE OBLI HAPYIICH, TAKXKe MPOBEIH 3aMep TeMIiepa-
TYpHI TIOYBBI, OTCUUTHIBAs €€ TIIyOMHY OT IOBEPXHOCTH MHHEPAIBLHOTO ClIosl. B mioHe u ceHTsaope
2015roma Ha BceX YUETHBIX IUIOMIAKAX C YAAJCHHBIM M HEHAPYIICHHBIM HAIOYBEHHBIM MTOKPOBOM
B3SITHI C PA3JIMYHON TITyOMHBI 00pa3I[bl TOYBBI, KOTOPhIC ObLTH 00BEAUHEHBI MEKIY COOOM IO BapH-
aHTaM OITbITA M CJIOSIM B CBOJIHBIC O0pa3Ilbl, UCIIONb3yeMbIE B JAbHEHINIEM IS OIIEHKH COJIepiKa-
HUS B HHUX BOJIBI BECOBBIM METOJIOM. Bcero 3a ce3oH Obuto mpoBepeHo 283 3amepa TeMIiepaTypbl
MIOYBHI U OIICHEHA €€ BIaXXHOCTh Y 24 00pasnoB. O0paboTky nudpoBOro 3KCIEPUMEHTATHHOTO Ma-

TCpHaJIa ITPOBLCJIA HA IIK CTaHJApTHBIMU MCTOJaMU MaTeMaTH4eCKOM CTaTUCTHUKH.

Puc. 4.1.Ilnomanka ¢ yrajgeHHbIM HanoyBeHHbIM nmoxkpoBoM Ha IIIIII-9 u 3amep TemmepaTypsl
NMOYBHI HA Heil.

®oT1o0 A.B. Ucaepa.

Pe3yabTaThl M 00cy:kIeHHe. VccienoBaHUs MOKa3ald, YTO HAIIOUYBEHHBIH MOKPOB oOsagaeT
BBICOKUMH TEPMOH3OJISIIMOHHBIMU CBOMCTBaMH, MPENATCTBYIOUIMMU B JICTHUH NMEPUOJ MPOTPEBY
MOYBBI, & B 3UMHHUIA — CITOCOOCTBYIOIIUMH COXpaHEHHUIO B HEl Teruia. B cocHsKax JIUIIaitHUKOBO-
MILKCTBIX, TJIe TOJIINHA HAIIOYBCHHOTO MOKpOBa m3MeHsercs oT 55 1o 120mm ([lemakos, Vcaes,
Tanannes, 2013),TemMneparypa Mo4BbI B TEYEHHE BCETO BETCTAIIMOHHOTO MEPUO/Ia HUKE, YEM B CO-
CHSIKE JINIIIAWHUKOBOM, T'JI¢ €r0 MOIIHOCTh IOYTH B JBa paza MeHblue (Tadu. 4.1u 4.2). Paznuuus
TEeMITEpaTypbl TTOYBBI MEKAY ATUMH HKOTOIIAMH YETKO MPOSBISAIOTCS 10 rimyonnsl 80 cM, qocturas
B BEpPXHUX cJ0sAX B HioHe 2,5°C. YaneHue HaloYBEHHOTO MOKPOBAa MPUBOIUT K 3HAYUTEIBHOMY
YBEIUYEHHUIO TeMIepaTypbl mouBsl (Tadi. 4.3, 4.4u 4.5).C Bo3pacTaHreM IIyOUHBI TIOYBBI Pa3HH-
11a TeMIIEpaTypbl MEXy BapHaHTaMH OIbITa runepoonndecku camkaercs (puc. 4.2).B 2015rony B
teuenue 40 nHeit ¢ 6 mast mo 16 uioHs Temneparypa noussl Ha riryoune 10 cMm B COCHSKe TUIIAiHU-

KOBO-MIIKUCTOM Ha IUIOMAAKax C YAAJICHHBIM HAIIOYBCHHBIM IMOKPOBOM YBCIMYNJIACH HA 8,1°C, TO-
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rJa Kak Ha momnaakax 6e3 ero ynanenus —Ha 6,6°C, a na rmyoune 40 cm —Ha 6,6 u 5,6°C coor-

BeTcTBeHHO. Ha rmy6une 80 cm pasHuma mexay Bapuantamu onbita coctaBisia Bcero 0,2°C. Ile-

peman Temreparyp Mexay ciosmu mouBbl 5 u 80 cM (TemmepaTypHBIi TPaJUeHT) B COCHSKE JIU-

MIATHUKOBO-MIITUCTOM Ha TIJIOMIAJKAX C YAAJICHHBIM HAallOYBEHHBIM TTOKpoBoM 6 mast 2015rona co-

craBun 5,3°C, a Ha miomankax 6e3 ero ynanenus — 3,6C. B uioHe BemnumHA TEMIEPAaTyPHOTO

rpagueHTa coctaBmia 8,5u 5,1C cooTBeTcTBEeHHO. B COCHSIKE TUIIAHUKOBOM B 3TO BpeMs pa3iu-

yust ObUTH erte 6oee 3HaunTesbHbiMU (11,1u 7,3°C COOTBETCTBEHHO).

Tabauya 4.1

Ioxa3aTesin TeMnepaTypbl pa3HbIX cj10oeB no4uBbl Ha IITIII-9 B 2015roay

I'ny6uHa, Temrieparypa MoYBbI B pa3IMYHbBIX TOUKax 3amepa, °C CrarucTuveckue nokaszaTesiu
o™ Nl | M2 | N3 [ N4 | N5 M | me | v [ p
Bapuanm ¢ nanousennvim nokposom, 6 mas 2015200a
5 9,3 8,5 8,4 9,2 9,0 8,9 0,18 4,6 2,1
10 6,0 6,3 6,0 6,2 6,3 6,2 0,07 2,5 1,1
20 51 5,5 51 52 54 5,3 0,08 3,5 15
40 50 5,4 51 4,9 50 5,1 0,09 3,8 1,7
60 50 5,3 4,9 4,8 5,0 5,0 0,08 3,7 1,7
80 4,7 5,0 4,6 4,6 4,6 4,7 0,08 3,7 1,6
Bapuanm ¢ nanousennvim nokposom, 16 urons 2015200a
5 16,4 16,4 16,3 16,9 17,1 16,6 0,16 2,1 1,0
10 15,4 15,2 15,2 15,8 15,9 15,5 0,15 2,1 1,0
20 14,0 13,8 14,0 14,6 14,4 14,2 0,15 2,3 1,0
40 11,5 12,0 11,3 11,5 11,8 11,6 0,12 2,4 1,1
60 10,2 10,6 10,3 10,5 10,6 10,4 0,08 1,7 0,8
80 9,0 9,0 9,2 9,8 9,8 9,4 0,18 4,4 2,0
Bapuanm 6e3 nanousennozo noxkposa, 16 uronss 2015200a
5 21,0 21,6 20,2 22,6 22,0 21,5 0,41 4,3 1,9
10 19,7 20,3 18,8 20,5 19,7 19,8 0,30 3,4 15
20 17,6 17,8 16,6 17,9 16,9 17,4 0,26 3,3 1,5
40 14,2 13,7 12,9 13,5 12,5 13,4 0,30 5,0 2,2
60 12,6 12,1 11,5 11,8 11,0 11,8 0,27 51 2,3
80 10,4 10,9 10,2 10,5 10,1 10,4 0,14 3,0 1,3
Bapuaum ¢ nanousennvim nokposom, 23 cenmsaops 2015200a
5 13,2 13,1 13,6 13,2 13,3 13,3 0,09 1,4 0,6
10 12,6 12,5 12,7 12,5 12,6 12,6 0,04 0,7 0,3
20 12,0 11,9 12,0 11,9 12,0 12,0 0,02 0,5 0,2
40 10,8 - - - - 10,8 - - -
Bapuaum 6e3 nanousennoeo noxposa, 23 cenmsabps 2015200a

5 13,2 13,1 13,6 13,2 13,3 13,3 0,09 1.4 0,6
10 12,6 12,5 12,7 12,5 12,6 12,6 0,04 0,7 0,3
20 12,0 11,9 12,0 11,9 12,0 12,0 0,02 0,5 0,2
40 10,9 10,9 - - - 10,9 - - -

IIpumeuanne: My — cpenHee apupMeTHuecKoe 3HAYCHUE IIOKa3arTelis;; My — OmMOKa CpPEeIHEro 3HAYCHHS,
V — ko3buHeHT Bapuauun mokaszatess, %; p — TOYHOCTh OTbITa (OTHOCHTEIbHAS OTPEIIHOCTh OLCHKH), %0.
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Tabauya 4.2
IMoxa3aTesin TeMnepaTypbl pa3HbIx cj10eB mo4uBbl Ha ITIII-90-4-058 2015roay
'ny6una, TemrnepaTypa MOYBHI B Pa3IMUHBIX TOYKaX 3aMepa, °C CTaTuCTHYECKHE MTOKA3ATEITH
cM Nl | N2 | N3 | N4 | N5 M | m |V [ p
Bapuaum ¢ nanousenuvim noxposom, 6 mas 2015200a
5 6,0 7,0 8,5 10,2 8,4 8,0 0,72 20,0 8,9
10 5,8 6,5 7,0 7,2 7,0 6,7 0,25 8,4 3,8
20 51 59 6,0 6,3 5,8 5,8 0,20 7,6 3,4
40 4,9 51 55 5,3 5,0 5,2 0,11 4,7 2,1
60 4,6 4,8 5,0 5,0 4,7 4.8 0,08 3,7 1,7
80 4,0 4,2 4,8 4,6 4,3 4.4 0,14 7,3 3,3
Bapuanm 6e3 nanousennozo nokposa, 6 mas 2015200a
5 9,5 11,0 10,7 12,0 10,5 10,7 0,40 8,4 3,8
10 8,4 9,8 8,8 8,8 9,0 9,0 0,23 5,8 2,6
20 7,0 7,4 7,5 7,4 8,0 7,5 0,16 4,8 2,1
40 6,1 6,0 6,5 6,0 6,5 6,2 0,12 4,2 1,9
60 6,1 5,7 5,9 5,8 6,0 5,9 0,07 2,7 1,2
80 55 5,3 55 5,2 55 5,4 0,06 2,6 1,2
Bapuaum ¢ nanousennvim nokposom, 16 uronss 2015200a
5 13,6 13,6 14,8 14,7 14,0 14,1 0,26 4,1 1,8
10 12,9 12,9 14,1 13,9 12,9 13,3 0,27 4,5 2,0
20 12,6 12,3 13,3 13,1 12,1 12,7 0,23 4,0 1,8
40 10,5 10,2 11,0 11,4 10,7 10,8 0,21 4,3 1,9
60 9,9 9,2 10,1 10,2 9,8 9,8 0,17 4,0 1,8
80 9,0 8,7 9,3 9,5 8,8 9,1 0,15 3,7 1,7
Bapuanum 6e3 nanousennoeo noxposa, 16 urons 2015200a
5 18,9 18,4 18,3 19,3 19,2 18,8 0,20 2,4 1,1
10 17,2 16,9 16,7 17,3 17,3 17,1 0,12 1,6 0,7
20 15,6 15,5 15,2 15,5 15,5 15,5 0,07 1,0 0,4
40 14,6 12,0 12,0 12,9 12,5 12,8 0,48 8,4 3,8
60 12,0 10,8 11,5 11,1 11,4 11,4 0,20 4,0 1,8
80 10,4 10,1 10,7 10,0 10,2 10,3 0,12 2,7 1,2
Bapuaum ¢ nanousennvim nokposom, 23 cenmsaops 2015200a
5 12,7 12,5 12,4 12,7 12,7 12,6 0,06 1,1 0,5
10 12,0 11,9 12,0 12,3 12,2 12,1 0,07 1,4 0,6
20 11,5 11,4 11,6 11,7 11,8 11,6 0,07 1,4 0,6
40 10,0 - - 10,0 - 10,0 - - -
60 9,9 - - - - 9,9 - - -
80 9,8 - - - - 9,8 - - -
Bapuanum 6e3 nanousennoeo noxkposea, 23 cenmsabps 2015200a
5 15,2 14,3 14,4 14,3 14,2 14,5 0,18 2,8 1,3
10 13,9 13,4 13,5 13,5 13,5 13,6 0,09 1,4 0,6
20 12,4 12,3 12,6 12,4 12,5 12,4 0,05 0,9 0,4
40 10,4 - - 10,5 - 10,5 - - -
60 10,1 - - 10,0 - 10,1 - - -
80 10,0 - - 10,0 - 10,0 - - -
Tabauya 4.3

Ouemca PE€3YJbTAaTOB ONILITA IO BJUAHUIO HAMMOYBCHHOI'0 IIOKPOBA HA TeMIIEPaATYypPy MOYBbI

CpenHsisi TeMIepaTypa MOYBBI [0 BapHaHTaM ombITa, °C
I'myOuna, = Jons BnusiHus
oM HeHnapynieHHb1i TOKpOB C ynaneHueM MmokpoBa F paxr. dbaxropa, % HCP 05
CJIII CJIMII CJIII CJIMII
1 2 3 4 5 6 7 8
Jlama yuema 06.05.201%.

5 8,9 8,0 - 10,7 8,19 57,7 2,4
10 6,2 6,7 - 9,0 54,17 90,0 1,0
20 5,3 5,8 - 7,5 54,77 90,1 0,8
40 51 5,2 - 6,2 37,49 86,2 0,5
60 5,0 4.8 - 5,9 54,59 90,1 0,4
80 4,7 4.4 - 54 26,86 81,7 0,5
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Oxonyanue maobn. 4.3

1 2 | 3 | 4 | 5 | 6 | 7 | 8
Jlama yuema 16.06.2015%.
5 16,6 14,1 21,5 18,8 128,5 96,0 1,3
10 15,5 13,3 19,8 17,1 149,4 96,6 1,1
20 14,2 12,7 17,4 15,5 108,7 95,3 0,9
40 11,6 10,8 13,4 12,8 14,43 73,0 1,5
60 10,4 9,8 11,8 11,4 20,78 79,6 0,9
80 9,4 9,1 10,4 10,3 19,84 78,8 0,7
Jlama yuema 23.09.2015%.
5 13,3 12,6 15,3 14,5 104,2 95,1 0,6
10 12,6 12,1 14,1 13,6 173,3 97,0 0,3
20 12,0 11,6 12,7 12,4 86,5 94,2 0,3

Hpumeyanne: CJII — cocHax numaiinukosbiid; CJIMII — cocHsK MUITaRHUKOBO-MIIUCTBIN; F g0 — axTHye-
CKOE 3HAaYCHHE KpUTEpHUs AoCTOBepHOCTH pasiaununit @umiepa (Foos = 3,891 06.05.2015. u 3,24 —mnist ocTaIbHBIX
nat yueta; Fgo; = 6,931 06.05.2015. u 5,29 —ans ocranbhbix nat ydera); HCP g o5 — HanMeHbInast CyIiecTBeHHAs
Pa3HOCTh CpEeHEH TeMIepaTyphl KAKIOTO CIIOS TOYBBI MEXK/y BApUAHTAMH OIIBITA.

Tabnuya 4.4
3HaYeHHUsI CTATHCTHYECKHUX NOKAa3aTe el TeMnepaTypbl Pa3HbIX CJ10€B MOYBBI
Ha IIITI1-90-4-05n0 nanHbIM U3MepeHuii, npoBeaeHHbIX 16 nrousa 2013roga
I'myOuna, 3HaYeHNT CTATUCTUYECKUX MTOKAa3aTenen
cM My | max | min | Pasmax | S | my | Vv | p
C noocmuaxoii
5 14,9 15,4 14,2 1,2 0,62 0,36 4,2 2,4
10 13,8 14,4 13,2 1,2 0,60 0,35 4.4 2,5
20 12,7 13,0 12,5 0,5 0,26 0,15 2,1 1,2
40 11,9 12,2 11,8 0,4 0,23 0,13 1,9 1,1
60 11,2 11,3 11,1 0,2 0,12 0,07 1,0 0,6
80 10,8 10,8 10,7 0,1 0,06 0,03 0,5 0,3
Be3 noocmunku
5 20,4 20,8 20,0 0,8 0,4 0,23 2,0 1,1
10 17,9 18,0 17,8 0,2 0,12 0,07 0,7 0,4
20 15,5 15,8 15,1 0,7 0,36 0,21 2,3 1,3
40 13,9 14,3 13,6 0,7 0,35 0,2 2,5 1,5
60 12,8 13,1 12,5 0,6 0,31 0,18 2,4 1,4
80 11,7 12,1 11,5 0,6 0,32 0,19 2,7 1,6
Tabauya 4.5
3HaYeHUsl CTATUCTUYECKHUX NOKA3aTeNell TeMIepaTyphbl Pa3HbIX CJ10€B MOYBbI
Ha [IIII1-90-4-05n0 nanHbIM U3MepeHnii, npoBeaeHHbIx 13 aBrycra 2013roga
I'myOuna, 3HaYeHMs CTATUCTUYECKHUX ITOKa3aTenei
cM My | max | min | Pasmax | S | my | V | p
C noocmuaxoii
5 16,7 17,5 16,0 1,5 0,65 0,32 3,9 1,9
10 15,8 16,3 15,4 0,9 0,46 0,26 2,9 1,7
20 15,1 15,6 14,8 0,8 0,42 0,24 2,8 1,6
40 14,1 14,5 13,8 0,7 0,38 0,22 2,7 1,6
60 13,1 13,6 12,7 0,9 0,46 0,26 3,5 2,0
80 12,4 12,9 11,9 1,0 0,50 0,29 4,1 2,4
be3 noocmunxu
5 22,1 22,4 21,9 0,5 0,29 0,17 1,3 0,8
10 20,7 20,9 20,5 0,4 0,21 0,12 1,0 0,6
20 18,4 18,4 18,3 0,1 0,06 0,03 0,3 0,2
40 16,1 16,2 16,0 0,2 0,10 0,06 0,6 0,4
60 14,9 15,0 14,7 0,3 0,17 0,10 1,2 0,7
80 13,9 14,0 13,8 0,2 0,12 0,07 0,8 0,5
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Puc. 4.2. U3mMeHeHue pa3HUIBI TeMIEPATYPbI MOYBbI B COCHSIKE JIMIIAHHKOBOM (cJieBa) M JIM-
IAHUKOBO-MIIHUCTOM IO TPAAMEHTYy e€ IrJIyOMHBI MeKIy BAapHAHTAMH ONBITA MO JAHHBIM 3aMepPOB,
npoBeaeHHbix B 2013u 2015roaax.

[Tposenennsie Hamu ([emaxos, Mcaes, 2013)uccienoBanust MO3BOJWIN YCTAHOBUTH HEOIHO-
POIHOCTH TEMIEPATYPHOTO (pOHA MOYB B M3YUCHHBIX SKOTOMAX M HAIWYHS JOBOJHHO YETKO BbIpa-

JKCHHBIX TCIJIOBBIX MapCilI (pI/IC. 4.3),FpaHI/ILILI KOTOPBIX IJIA PA3HBIX CJIOCB HEC COBINAAAIOT MCK-
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Puc. 4.3.XapakTep npocTpaHCTBEHHOr0 H3MEHEHMSI TeMIIEPATYPhbl MOYBbI HA Pa3HON ee ri1y0uHe
B COCHSIKe JUIIATHUKOBO-MIIHCTOM 10 JaHHbIM 11.05.201Gona: A —Ha rayoune Scm, b — 10cem, B —
20cm, I' — 40cMm (pocT TeMmepaTypbl WIET OT 3€JI€HOT0 I[BETa K KPACHOMY).
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1y coOOl M HE CBSI3aHbI C TYCTOTON IPEBOCTOSI. DTO SBJICHHUE CBSA3aHO C HEOJHOPOIHOCTHIO MMOJI0Ta
JIPEBOCTOsI, penbeda U HAMMOYBEHHOTO JIMIIAHUKOBO-MOXOBOTO MOKPOBa. HECMHXPOHHOCTh H3Me-
HCHUA TGMHepaTypr paSHBIX CJIOCB IIOYBEI B HpOCTpaHCTBe 3KOTOIIOB, KOTOpaH B paBHOﬁ CTCIICHU
IPOSIBIISIETCS. KaK BECHOM, TaK W OCEHBIO, YETKO MPOSIBIACTCS BH3yalbHO Ha rpadukax (puc. 4.4),
OJIHAKO JIOCTATOYHO OOBEKTHUBHYIO KOJUYECTBEHHYIO OLICHKY 00 ATOM JaeT KOPPEISIIMOHHBIA aHa-
mu3 (tadiu. 4.6).Haubonee CHIIbHO OTIUYACTCS OT OCTATbHBIX, KAK CBHETEIbCTBYIOT MPUBEICHHBIC
JTaHHbIE, IPOCTPAHCTBEHHAs! KAPTHHA TEMIEpaTypHOTo (POHA BEPXHUX CJIOEB MOYBHI, YTO B OOIIEM-
TO HE YAMBUTEIBHO, TaK KaK MMEHHO 3/IeCh MPOUCXOAAT Haubonbimue n3mMeHeHus. [IpoctpaHct-

BEHHbIE KApTUHBI BAPbUPOBAHUS TEMIIEPATypPhl HUKHUX CJIOEB MTOYBHI 00JIEE CXOKHU MEKTY CO00il.

14

—O—5cm ---A---10cm

— -0— —20cm —O0——40cm

Temneparypa, rpaa. C

Paccrostnue Ha 3anan oT CEBEP O-BOCTOYHOI'O yIja, M

Puc. 4.4. U3mMeHeHne TeMnepaTypbl NOYBbI HA PA3HOIl IJIy0MHe B MpeaesiaX TPAHCEKTbI, 32J10KeH-
Hoii 11.09.201Goaa B cocHsiKe JTHIIAHUKOBO-MIIHCTOM.

Tabauya 4.6
MaTpuua napHsix K03¢GpQUIHEeHTOB KOPPEISAINT MEKIY 3HAYECHUSIMH TEMIEPATYPhI
PA3HBIX CJIOEB MOYBBI B COCHSIKE JTHINATHUKOBO-MIIHCTOM

I'ny6uHa, 3HaueHHs K0d(HHULIMEHTOB KOPPEISLIMN MEXly TEMIIEpaTypoi Ha pa3HoH riyOnHe

oM 5cm \ 10cwm 20cm 40cm 60cm
Hsmepenus 11.05.2010.

5 1,00

10 0,76 1,00

20 -0,12 0,06 1,00

40 -0,30 -0,21 0,76 1,00

60 -0,24 -0,11 0,73 0,95 1,00

80 -0,33 -0,17 0,59 0,85 0,91
Hsmepenus 11.09.2010Q.

5 1,00

10 0,86 1,00

20 0,14 0,43 1,00

40 -0,01 0,06 0,40 1,00

60 0,07 0,17 0,27 0,81 1,00

80 0,06 0,04 -0,04 0,74 0,87

Pe3ynbTaThl OLIEHKU BIaXHOCTH MOYBBI B 3KOTONAx (Tadi. 4.7 4.8) He BHISBWIM CYIIECTBEH-
HBIX pa3IM4uii MEXIy BapHaHTaMU ombiTa (Tadi. 4.9),4T0 CBSA3aHO, BEPOSITHO, C OONBIION M3MEH-

YUBOCTHIO IAHHOTO TIOKA3aTelst, 00yCIOBICHHOTO XapaKTePOM PaclpoCTpaHEHHs KOPHEH JePEBhEB.
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Tabauya 4.7
Pe3yabTaThl OLIEHKH BJIA’KHOCTH MOYBBI B 3KoTONAX, NpoBeaenHoii 16.06.201530xa
I'my6una, Macca noussl, r BnaxxnocTtb
Pasnuna, r N
M HavajibHas 10CJI€ BBICYIIMBAHUS no4Bbl, %
CocCHAK MMATTHUKOBDLIL, C HANOYBEHHBIM NOKPOBOM
0-20 665,2 652,0 13,2 2,02
20-40 797,0 770,0 27,0 3,61
50-70 690,0 675,4 14,6 2,16
70-90 671,2 650,0 21,2 3,26
CocHak MuuatiHuKoswlil, 6e3 Hano48eHHO20 NOKPO8a
0-20 822,2 799,2 23,0 2,88
20-40 587,8 566,8 21,0 3,71
50-70 669,2 650,8 18,4 2,83
70-90 721,2 702,4 18,8 2,68
CocCHsIK TUMATHUKOBO-MULUCTNBLIL, C HANOYBEHHBIM NOKDOBOM
0-20 822,6 790,4 32,2 4,07
20-40 746,2 725,8 20,4 2,81
50-70 886,2 857,0 29,2 3,41
70-90 777,8 763,6 14,2 1,86
CocHax TumaiHUKo80-MWUCMbLiL, Oe3 HANOYBEHHO20 NOKPOBA
0-20 750,8 726,4 24,4 3,36
20-40 658,0 641,8 16,2 2,52
50-70 787,0 767,8 19,2 2,50
70-90 790,4 765,4 25,0 3,27
Tabauya 4.8

Pe3yabTaThl OLIEHKH BJIA’KHOCTH MOYBBI B 3KoTONAaX, npoBeaenHoii 23.09.201530xa

I'my6una, Macca noussr, T BnaxxaocTtb
Pasumna, r N
2 HayaJlbHas [10CJIE BBICYLIMBAHUS 104BbI, %
CocHak MuumaiunuKosslil, ¢ HAaNOYEEHHBLIM HOKPOBOM
0-20 633,6 608,4 25,2 4,14
20-40 445,2 428,0 17,2 4,02
50-70 637,6 616,8 20,8 3,37
CocHsax auuainuxosslil, 6e3 HanoY8eHH020 NOKPO8A
0-20 646,4 624,4 22,0 3,52
20-40 807,4 776,2 31,2 4,02
50-70 757,4 729,6 27,8 3,81
CocHAK TUMAUHUKOBO-MUUCTNBLIL, C HANOYBEHHBIM NOKPOBOM
0-20 1055,4 1000,6 54,8 5,48
30-50 695,2 663,6 31,6 4,76
50-70 896,2 869,0 27,2 3,13
CocHsiK TUMATTHUKOBO-MULUCTBLIL, €3 HANOYBEHHO20 NOKPOBA
0-20 698,8 661,6 37,2 5,62
30-50 775,6 744.,8 30,8 4,14
50-70 776,8 757,4 19,4 2,56
Tabauya 4.9
Pe3yabTarhl 1MCIIEPCHOHHOIO AHAJIN3A BJIAYKHOCTH MOYBBI B IKOTONAX
Mexay BapraHTaMU OIBITa Mexmy TOpH30HTaMU TTOYBBI
Jata yuera
Fpaxr Fo,05 Homs, % Fopaxr Fo,05 Homs, %
16 uronst 0,16 3,49 3,88 0,41 3,49 9,20
23 cenTsioOps 0,28 4,07 9,48 4,71 4,26 51,10
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Paznuuust mposiBUIIMCH TOJIBKO MEXKIY CIOSMH TOYBHI, Ja U TO JIMIIL B CeHTIAOpe. B cocHskax
JTUIIAHHUKOBO-MIIMCTBIX BIKHOCTH IMIOYBBI BO BCE MIEPUOJIBI YUeTa OKa3anach 00yiee BRICOKOM, YeM
B COCHSIKaX JTUIIAWHUKOBBIX, OJHAKO B PA3HBIX CIOSIX €€ 3HAYCHHS] U3MEHSINCh HE CUHXPOHHO Me-
Ky coboit. Tak, k mpumepy, B BepxHeM 20CM ciioe TOYBBI B COCHSIKE JIMIIIAWHUKOBOM OHa 16 wro-
Hs ObLIa HIOKE, Y€M B COCHSKE JIMIIAHHUKOBO-MITUCTOM, a Ha TiyouHe oT 20 1o 70 cMm, HaoboporT,
BhIme. [lo JaHHBIM y4eTa, IpoBeACHHOTO 23 CEHTSIOpPs, BIAXXHOCTh IMOYBBI B COCHSIKE JTUIITAHUKO-
BoM Ha riryoune 50-70cwm Obuia BbIlIE, Y€M B COCHSIKE JIMIIAHHUKOBO-MIIUCTOM, a B BEPXHHUX CIIO-
sIX, HA000POT, HUKE.

WHTepecHble pe3yinbTaThl 1aja OlleHKa 3amacoB Bobl B BepxHeM 80-CM ciioe MmouBHI, TAE pac-
MOJIO’KEHA OCHOBHAsI Macca KOpHe aepeBbeB. Okazanock, uto 2015r0oay, KOTOpHIH XapakTepuso-
BaJjiCsi OOJIBIINM KOJHMYECTBOM BBIMABIINX JIETOM OCAJIKOB, B TOYBAX COCHSIKOB K OCCHH IPOU3OIILIIO
HEKOTOPOE yBeIHueHue cojepkanus Boabl (Tadi. 4.10),koTopoe OBLIO BBIIIE B COCHSKAX JIMINAM-
HUKOBBIX, YTO CBS3aHO ¢ 00JIee PEAKHM 37eCh ITOJIOTOM APEBOCTOS, 3a/ICPKABIIMM MEHBIIIeE KOJIH-
4ecTBO aTMOC(EpPHBIX OCAJAKOB M WCIAPHBIIUM MEHbINE Biard. [l0YBEHHBINH 3amac BOABI B 3TOM

9KOTOIIC BO BCC NICPUOJAbLI YUCTa OBLI BbIIIC, YEM B COCHAKCE JIMIIAaHHUKOBO-MIITHUCTOM.

Ta6bauya 4.10
Pe3yJabTaThl OlIEHKH 3a11acOB BO/bI B BepxHeM S0-CM ¢Jioe MOYBbI Pa3HBIX IKOTONOB

3amacel Boas! B cioe mouskl 80 cM, T/ra
Jlata COCHSIK NTUIIaifHUKOBBIA COCHSK JTUIIaiHUKOBO-MIINCTEIH B cpennem
C TIOKpOBOM | 0e€3 MOKpoBa | B CpPEeIHEM | C MOKPOBOM | O€3 MOKpOBa | B CpEeIHEM 110 3KOTOIIaM
16.06.201%. 303,3 370,5 336,9 330,6 269,2 299,9 318,4
23.09.2015. 453,2 446,9 450,1 428,6 392,4 410,5 430,3
Haxonienue 149,9 76,4 113,2 98,0 123,2 110,6 111,9

UccnenoBanusa moka3zajid Tak»Xe, YTO MOXOBOM MOKPOB, MO CPABHEHHIO C JIMIIAHHUKOBBIM,

IMPUBOJUT K 3HAYUTCIIBHOMY YBCIIMYCHNIO KHUCIIOTHOCTH ITOYBEI, HpOHBHHIOHlefICH B IIp€aciiax BCEro

nouBeHHOTO Tpoduiist (puc. 4.5)u oka3bpIBaOIICH BIUSIHIUEC HA MHOTHE FCOXMMUYECKHUE MTPOIIECChI U

pa3BHUTHE MTOYBEHHOIN OUOTHI.
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Puc. 4.5.3menenne 3HayeHuii pH cos1eBoii BBITSKKY M0 TPATMEHTY IIyOUHBI MOYBBI B COCHSIKAX
JUIIAHHUKOBOM M JUINIAHHAKOBO-MIIIMCTOM.



24

ITo pe3ynbraTram paboThl MOXKHO CII€JIaTh CIEAYIOIINE BBIBOIBI:

1. Dxonoruyeckas pojb HallOYBEHHOTO IMMOKPOBA B COCHAKAX JIMIIAWHUKOBBIX U OCOOCHHO JIH-
MIAHHUKOBO-MILUCTBIX SIBIISICTCS B LIEJIOM OTPULIATENILHOM, MMOCKOJIBKY OH, 00J1aas BBICOKMMHU Tep-
MOU30JISIIMOHHBIMHA CBOMCTBAMHM, IMPEMATCTBYET B JIETHUM IEpUOJ MPOIrpeBy MOYBHI BILJIOTH 1O
rryounsl 80 cm u Gosee. DTo, Kak MOKHO TOJIaraTh, MPUBOANT K CHUKCHUIO aKTHBHOCTH JKH3HE-
NesITeIbHOCTH KOPHEH J1epeBbEB U MOYBEHHOW MUKPOOHOTHI.

2. HeomHOpOAHOCTD TOJIOTa APEBOCTOS, peibeda MECTHOCTH U HAIIOYBEHHOT'O JIMIIAWHUKOBO-
MOXOBOT'0 MOKpPOBa MPUBOAMUT K 0Opa30BAHUIO B OMOIE€OIEHO3aX YETKO BBIPAXKEHBI TEIUIOBBIX 30H
(cBOCOOpa3HBIX TEIUIOBBIX MapIesll), TPAHHIBI KOTOPBIX ISl Pa3HBIX CIIOEB ITOYBBI HE COBIAJIAIOT
MeXIy co0oi. HeCMHXpOHHOCTh M3MEHEHHs TeMIIEPaTyphl Pa3HBIX CIOEB MOYBBI B MIPOCTPAHCTBE
HKOTOTIOB B PAaBHOW CTEMEHU MPOSBISIETCS KaK BECHOM, Tak U OCeHbI0. [IpocTpaHCTBeHHAs! KapTHHA
TEeMIIepaTypHOro (POHa BEPXHHUX CJIOEB MOYBBI, [€ MPOUCXOIAT OCOOCHHO 3HAYMTEIbHBIC H3MEHE-
HUS TEMIIEpaTypsl, HauOoJee CUIBHO OTIMYAETCSA OT OCTAJIBHBIX CJI0€B MOUBHL. [IpocTpaHCTBEHHBIE
KapTUHBI BApbUPOBAHUS TEMIIEPATYPhl HIDKHUX CIIOEB ITOUBBI 00JI€€ CX0XKU MEXY COOOH.

3. CymIecTBeHHBIX PA3MUYUi BIAXKHOCTH TOYBBI MEXKIY SKOTONAMU U BapHaHTAMH OIBbITA HE
BBISIBJICHO, YTO CBSI3aHO, BEPOSITHO, ¢ OOJIBIION M3MEHUMBOCTBIO JAHHOIO IMOKas3aTess, 00yclIoB-
JIEHHOT'O XapaKTepOM paclpoCTpaHEHHs] KOPHEH 1epeBbEB M UX BOJOINOIIOIIAIONIEH aKTUBHOCTBIO.
Paznuuust mposBUIIMCH TOJBKO MEXKAY CIOSMH IMOYBHI, 1a U TO JUIIb B Hadaue oceHH. B cocHskax
JMIIAHUKOBO-MIIMCTHIX BJIAYKHOCTD ITOYBBI BO BCE MEPUO/IbI yueTa OKasajach 0ojee BEICOKOM, YeM
B COCHSKAxX JIMIIAHHHUKOBBIX, OJTHAKO B Pa3HbIX CIOSX €€ 3HAYEHUs U3MEHSINCh HE CHHXPOHHO Me-
Ky COOOM.

4. ITouBenHslit 3anac Boabl B 80cM ci10e MOYBHI, TJI€ PACHOJIOXKEHa OCHOBHAs Macca KOpHEH
nepeBbeB, Ob1 B 20150y, KOTOPHIH XapakTepu30Baics OOJBIINM KOJMYECTBOM BBHIMABIIUX Jie-
TOM JI0’KJ€H, BBIIIE COCHSKE JIUIIAIHUKOBOM, Y€M B COCHSIKE JIMIIAHHUKOBO-MIIUCTOM, YTO CBA3a-
HO ¢ OoJyiee PeIKUM IOJOrOM JPEBOCTOSI B NEPBOM U3 HUX, 33/€P)KaBLIMM MEHBbIIEE KOJIMYECTBO
aTMOC(EpHBIX OCAIKOB M HCIAPHBIIUM MEHbILE BIard. B Jpyrux MOroAHbIX YCIOBHUAX POJb Ha-
MOYBEHHOTO IMIOKPOBA B MI3MEHEHUH BIIAYKHOCTU TIOYB MOXKET MPOSBUTHCS MHAYE.

5. Mox0BOIi TOKPOB, IO CPABHEHUIO C JINIIAWHUKOBBIM, IPUBOJUT K 3HAYUTEIILHOMY yBEIHYe-
HHIO KHCJIIOTHOCTU TOYBBI, MPOSIBISIFOLICHCS B Ipeesax BCEero Mmo4YBeHHOro mpoduis (puc. 5) u
OKAa3bIBAIOLICH BIMSHUE HA MHOTHUE TCOXMMUYECKHE MTPOIECChl U Pa3BUTHE TIOYBEHHOW OHOTHI.

6. It ycnemHoro pa3BUTUSI OMOTEOIICHO30B B JIMINAMHUKOBBIX M JMINAHHUKOBO-MIIHUCTBIX
TUIIAX Jieca HallOYBEHHBIN MOKPOB HEOOXOAMMO MEPUOANUYECKH JTUOO BBIKUIaTh, TUOO C MOMOILBIO
CHeLMalIbHBIX MEXaHU3MOB BOPOIIUTH, CMELINBAsi ¢ MUHEPAILHBIM CIIOEM IOYBBI. DTO MEPOIpPHs-
THe OyneT, MO HalleMy MHEHHIO, CIIOCOOCTBOBATh YCKOPEHHUIO OHOJIOTMYECKOro KpyroBOpoTa U

YIIYYIIEHUIO POCTA IEPEBHEB.
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7. HabGmroneHus 3a TeMIepaTypHO-BIaXXKHOCTHBIM PEKUMOM IOYB HEOOXOAUMO MPOJIOJIKATh U
BIIPE/ib, TAK KaK OHWU MOTYT OBITh MOJIC3HBI TSl CIEKECHUS 32 TCHACHIIUSIMU U3MEHEHUS! Ouoreoiie-
HO30B B YCJIOBUSIX U3MEHSIIOUIETOCS KIMMATa, SIBJISISICh BaKHBIM JIOTIOJTHEHUEM K BPEMEHHBIM psiJiaM

CHCFOMepHOﬁ CBbEMKHU U METCOPOJIOTMYCCKUX JaHHBIX.
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10.Knunnos A.II. TeMnoepaTypHbIid pexXUM MOYBBI KAMEHHO-O0epe30BbIX JecoB Llentpansroro Caxanuna // Jleco-
Begenue. 1988.Ne 6.C. 11-17.

11.Kopotaee A.A. BiusiHie TeMOepaTypsl U BIQKHOCTH MOYBBI HA POCT KOPHEW B KyJbTYpax XBOWHBIX mopon //
JlecoBenenne. 1987 .Ne 2. C. 50-58.

12. JIuteak I1.B. MHoOrojieTHHE HAOIIOAEHHS 38 TEMIIEPATYPOI MOUBBI B COCHOBBIX HacaxneHusx ITomecess YCCP //
Jlecosenenue. 1970.Ne 6. C. 63-69.

13.PeByt U.b. ®usuka mous. —JI.: Konoc, 1964. — 32@.

14.Poxe A.A., Cmupnos B.H. ITouBoBenenue. —M.: Beicmas mkona, 1972. — 48@.

15.CmonbsanHOB, W. V. bronornueckuii KpyroBOpoT BEMIECTB W TOBBINICHHE MPOMAYKTUBHOCTH JIECOB. — M.:
Jlecnas mpomebInuieHHOCTH, 1969. — 192.

4.2.Conep:xanue BaJOBbIX (OPM METAJJIOB B MOYBAX
NMPUPYCJI0BOI YaCTH NMONMBI 32aNI0BEITHUKA

Beenenne. B 2015rony npogomkena paboTa 1o ONpeAeNeHUI0 COAEpP KaHUs BAIOBBIX (Gopm
METaJUIOB M BBISBICHUIO ()aKTOPOB MX OMPEICIISIONIMX B MIOMMEHHBIX MOYBaX 3amoBeqHHUKa. [laH-
HbIC U3BICKAHHS BEChbMa aKTyalIbHBI, TOCKOJIBKY M3YYCHHUIO MIOMMEHHBIX TIOYB, MX POJH B OMOJIOTH-
YECKOM KPYTOBOPOTE, MOCBAIICHO CPABHUTEIHLHO HEOOMbIIOE urcio paboT. MccnenoBanusaMu ObUTH
OXBa4YeHBI MOYBHI, CHOPMUPOBABIIUECST B MPUPYCIOBOM YACTH MOUMBI, KOTOPBIE KOPEHHBIM 00pa-
30M OTJIMYAIOTCS OT PaHee U3yYCHHBIX MouB IeHTpanbHoi (Mcaes u ap., 2015).0Hu OTHOCHTEITIEHO
MOJIOJIbIE, UMEIOT JIETKHI TPaHyJIOMETPUICCKHIA COCTaB, MO MONEPEYHUKY OWMBI MPOCICKUBACTCS
ATAITHOCTh UX 00pPa30BaHUs, COOTBETCTBEHHO MOXXHO MPOCIIECIUTh H3MEHEHHS CBONCTB IMOYBBI, KaK
B MPOCTPAHCTBE, TaK M BO BpeMeHH. J[OMOTHUTENBHO sl BHISBICHUS OMPEACISIONUX (HakTOpoB
HAKOIUJICHHUS METAJUIOB B IOYBE OBUT MPOBEJCH aHAIHM3 TPAHYJIOMETPHUYECKOTO COCTaBa, COIepKa-

HUS OPraHUYCCKOTO BEHICCTBA, KMCIIOTHOCTHU IMOYBBI U IIJIOTHOCTU CJIOXKCHUA OJIA OMPCACIICHUA UX
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3anacoB. [lonydeHHbIE JaHHBIE TAKKE MO3BOJISIT YCTAHOBUTH: UMEET JIM MecTO npeBbiieHue 111K
METaJUIOB B MOMMEHHBIX MOYBAX 3allOBEIHUKA, KOTOPBIE MPEICTABIISAIOT MPUPOAHBIE APEHBI CYIIH,
IJIe OCea0T Pa3JIMYHbIe, B TOM YHCIC UM TOKcH4Hble, BemecTBa ([loopoBonbckuii, 1988). Takxke
OHM HEOOXOIUMBI ISl KOHTPOJISI COCTOSIHHMSI OKpYXKAlollell cpeibl M OXpaHbl €e OT 3arpsi3HeHUus
(Mnbun, 1991).IT0 BenuyrHE BaJIOBOTO COJCP)KAHHS METAIJIOB OIIEHHBAIOT KOHTPACTHOCTH M €M-
KOCTh reOXMMHUYECKUX OapbepoB (Bomsuuikuii, 2008).

Heas padorsl. O1eHKa copep:kaHusl METAJUIOB B IIOMMEHHBIX [TOYBaX M BBIABICHHE (PAKTOPOB
BJIMSIOUINX HA UX KOHIICHTPAIHIO.

O0bexkThl U MeToAuKa. OOBEKTaMU HCCIEAOBAHUS MOCITYKWIH aJUIIOBHAIIbHBIE JEPHOBBIC
NOYBBI, c(HOPMUPOBABIINECS HA YYAaCTKE NMPUPYCIOBOM yacTh moiMbl peku bonpmas Kokmara c
XOPOILO BBIPAXKEHHBIM TpoIieccoM MeanapupoBanus (puc. 4.6).B 2005roay 3neck Ha rpuBax Obl-
M 3a5105KeHbl 4 BpeMeHHble npoOHbie tiomaau (BIIIT), Ha KOTOpPBIX MpOBeIeHA MOJIHAS TaKCcallu-
oHHOM xapakrepuctukoii apeBoctos (OCT 56-69-83),a Takxke 3al0KeHbI MOYBEHHBIE pa3pesbl
(CmupHoB, 1958),0onpezneneH rpaHyIOMETPUYECKUI COCTAB TIOYB H HEKOTOPBIE ITapaMeTphl ux (u-
3MKO-XUMHUYECKUX CBOMCTB. B nrone 2015rony Ha kaxnoit u3 atux BIIII Oblan 3a5105k€HBI TOYBEH-
HbIE MPUKOIKHU, MPOBEIEHO UX MOP(OIOTUYECKOE OMMCAHUE U B3SATHI 00pa3Ibl MOUBHI ISl ONpEe-
JICHUS BaJIOBOTO COZEPKaHUSI METAJNIOB, a TAK)K€ INIOTHOCTHU CIOXKEHUS, KUCJIOTHOCTH BOJHOM BbI-
TSDKKHU M TpaHyJoMeTpudeckoro cocraBa. O0pasius! noussl ¢ rmyouns! 0-10u 10-20cm orGupanu B
TpPeX MOBTOPHOCTSIX IMOYBEHHBIM OYpPHUKOM 00BEMOM 275,9¢cm>, MPEABAPUTENIHHO YIAIHUB JIECHYIO
noacTuiky; ¢ rryounsr 40-60u 60-80cm — mousBennbiM 6ypom Maulwirf Takke B Tpex mMOBTOpHO-
CTSIX U3 KOTOPBIX B JalibHeIeM Obul chopMHUpoOBaH cMelIaHHbIN oOpasern. Ha3Banus nmous narorcs

B cootBercTBHM ¢ Kitaccudukarueii u nuarnoctukoit mous CCCP (1977).
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Puc. 4.6.Cxema cTpoeHusi nonepevHoro npouisi NpupycaoBoii yacTu noiimol. [IpaMoyrojabHu-
KOM 0003HA4Y€eHbI MeCTA 3aKJIAAKHN NPHUKOIOK.

BIIII-1 3an0xeHa Ha TPUPYCIOBOM Baly, CPEIHSS MPOJIOJKUTEILHOCTh 3aTOIUICHUS 23 JTHS.

JlpeBocToii OTCYTCTBYET, *HBOW HamouBeHHbIN MOokpoB (XKHII) ¢ npoekTuBHbIM mokpbiTuem (I1IT)
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95% cocTouT B OCHOBHOM M3 KocTperna 6e3octoro. [TouBa — aymtoBuanpHast ciiaboaepHOBast CIOH-
cTasi IPUMUTHBHAS CBSI3HOIIECUaHAast UMEET cieayromiee crpoenue npopuis (puc. 4.7A):

AO 0-1cwm. [TogcTunka, COCTOMT U3 CJIOS HAWJIKA, MIEPEMEIIaHHOTO ¢ OCTaTKaMM MPOILJIOro-
HEW TpaBbl, CBEXasl.

| 1-13 cM. ATroBUI CBETIIO-KOPUYHEBBINA, OCCCTPYKTYPHBIN, PBIXJIBINA, COAEPKUT MHOTO MEJI-
KMX KOPHEH TPaBSIHUCTBIX PACTEHUH, CBSI3HONECYaHbIN, CBEKHUIl. B OCHOBHOM COCTOUT U3 KPYITHBIX
MHUHEpAJIbHBIX 3€peH KBaplla ¢ HE3HAYUTEIbHBIM KOJUYECTBOM IbLICBATHIX YacTHUIl. B 3HaunTEH-
HOM KOJIMYECTBE COJICPKHUT OPraHUYECKUi AeTpUT (YacTH JIMCThEB U cTediei Tpas). BerpeuaroTes
JIMYMHKY TTPOBOJIOYHHMKA U Malckoro xpyma. [lepexon B cieayronmi ropu30HT 3aMETEH 0 OKpa-
CK€ M IUIOTHOCTH.

I+ 13-27 cM. AnmioBuil CBETNIO-KOPUYHEBBIH, OECCTPYKTYpPHBIN, PHIXJIBIN, CBS3HONECUAHBIH,
cBexuil. Okpacka CBsi3aHa C JOMHUHHPOBAHUEM OXPUCTO-KOPUUYHEBBIX OTTEHKOB, KOTOPHIE YEpeTy-
I0TCs ¢ msATHamMH Oesoro nBera. OXpUCTO-KOPUYHEBbIE TOHA OOYCIIOBIIEHBI IUIEHKOM, 0OBOJIAKH-
BalOIIEeH MOBEPXHOCTH MHHEPAJIBHBIX 3€peH KBapla, Oesble OTTEHKU — ee JIMIICHbI. B 3HaunTennb-
HOM KOJIMYECTBE TaKXKe COACP)KUT MEJIKHE OCTaTKU opraHukd. [lepexos B clemyromuid rOpH30HT
3aMeTeH 0 OKpacke.

I+ 27 u Gonee cM. AJTIOBHI TEMHOBATO-0€TbIN, OECCTPYKTYPHBIN, YIIJIOTHEHHBIH, PBIXJIONEC-
YaHbIi, cBeXU. BerpeuatoTest kopHeBHHBI. OXpUCTO-KOPUYHEBBIX TOHOB 3HAUYUTEIFHO MEHBIIIE.

BIIII-2 3anokeHa B uepeMylIHUKE OyJpOBOM, CpelHss MPOJOKUTEIBHOCT 3aTOIUICHUS 23
nus. B XKHIT ¢ TTIT 20%npeobnanaet Oyapa muronieBuaHas. [louBa — ayurroBuaibHast CiraboaepHO-
Basi CJIOMCTAsi MPUMHUTHBHAS JICTKOCYTIIMHUCTAsI UMEET cieayroniee crpoenne npopuis (puc. 4.76):

AO 0-1cwm. [ToacTunka, COCTOUT U3 CIIOS HAWJIKA, MEPEMEIIaHHOTO ¢ OCTaTKaMM MPOIILJIOro-
HEW TpaBhl U OIA/1a, CBEXKAas.

Al 1-10cMm. TeMHO-KOPUYHEBBIN, HEMTPOUYHO MEJIKO U CPETHEOPEXOBATHIN, YIITIOTHEHHBIH, JIET-
KOCYTJIMHUCTBIH, cBexuil. KpynmHbIX MUHEpaIbHBIX 3€pPEH KBaplia Majio, B OCHOBHOM IIPE/ICTaBICHBI
IbIJIEBAThIE YaCTHIIBI, IPOKPALICHHBIE TYMYCOM, KOTOpbIe 00pa3yloT CTPYKTYpHBIE OTAEIBHOCTH.
JlocTaTOYHO MHOIO KOIIPOJIUTOB 4epBed. I'OpU3OHT CONEPKUT OYEHb MHOIO MEJIKUX KOpHEH,
BCTpEUaloTcs J0XkAeBble UepBu. [lepexos B creayomuii TOpU30HT 3aMETEH 0 OKpackKe.

B1ls 10-35cm. CBeTIO-KOPUYHEBBIN, OECCTPYKTYPHBIN, PHIXJIBINA, JIETKOCYTJIMHUCTHIN, CBEXKHI.
KpymHbIxX 3epeH KBapIiia 3HaYMTEIbHO Ooiblle. B ropu3oHTe JOMUHHPYIOT KOPUYHEBBIE TOHA 3a
cueT nmpeodanaHus TIMHUCTON Macchl. CBETIIbIE MATHA MPEICTaBICHBI CKOIUIEHUSIMU OTOEIEHHBIX
3epeH kBapia. Ha MuHepaabHBIX YacTHIAX MPUCYTCTBYIOT IJIEHKU OKHCHOTO JKeJe3a, MPpUAalolne
OXpHCTBIE TOHA. MHOTO MEJIKMX BEPTHKAIbHBIX KOPHEH, €CTh CKEJIETHbIE KOPHHU.

BIIII-3 3ay0xeHa B JIMITHAKE YEPEMYyXOBO-1yOOBOM, CpelHssl MPOJODKUTEIBHOCT 3aTOILIe-
Hus 36 qHeii. [peBocToil ciiokHBINA pazHoBO3pacTHEIN, coctaB 5S4/ In25Uepl6/I5B en. 1s. B XKHIIT

c [T 25%peobnanatoT MATIMK TyOpaBHBINA U Oyzapa IuTonieBuHas. TUII Jieca — JIMITHAK Yepemy-



28

XOBO-CMOPOJIMHOBBINA. [louBa — ammioBHanbHas JEpHOBasi CIOMCTas CBA3HOIECHaHAs UMEET clie-
ayrolee ctpoenue npoduis (puc. 4.7B):

AO 0-1,4cm. JlecHass MOACTHIIKA, TUII-MYJUTh, OJTHOCIIOWHAS, COCTOUT M3 JTUCTHEB, MEIKUX U
KPYIIHBIX BETOK, PhIXJIasi, CBEXKasl.

Al 1,4-11cm. BypoBaTo-TeMHO-KOPOUYHEBBIN, MBUIEBATHIN, YINIOTHEHHBIH, CBA3HOIECUAHBIH,
cBexxuil. KpymHbIX 3epeH kBapua Oosiblie, 4YeM IMbUIeBaTOi Macchl, IpOoKpameHHoi rymycom. Co-
JEPKUT MHOTO MEJIKMX KOpHEU, eIMHUYHO CKEJIETHBIC, BCTPEUAIOTCS YePBU M UX KOMPOIUTHI. [le-
pexo B CIeAYIOLUi TOPU30HT 3aMETEH 0 OKPACKe U MIOTHOCTH.

I+ 11-30cm. AmmioBUi CBETIIO-OXPHUCTBIM ¢ KOPUYHEBBIMHU MATHAMH, 0€CCTPYKTYpPHBIH, CBA3-
HONleCUaHbIl, cBexu. bonee cetnbid, ueM Al 3a cueT MEHbIIEro CoAep>KaHUS OPraHUYECKOro
BelecTBa. TeMHBIC TSATHA, 3aMETHBIE Ha Cpe3e, MPEACTaBICHbl CKOTUICHUEM TIUHUCTBIX YACTHII.
OxpucTteie TOHa OOYCJOBIIEHBl HAJWYHEM IUJIEHOK OKHCHOTO JKeje3a Ha MHUHepalbHBIX 3epHax
KBaplla, CBETIIbIe TOHA — UX JIMIIEHBI. [IpUCYTCTBYIOT CKeNleTHbIE U MEJIKHEe KOPHHU, KODHEBUHBI.

[l 30 u Gonee cm. AITroBUIT OXpHUCTO-0€NbIN, OECCTPYKTYPHBIH, PHIXJIONECUAHbIN, CBEXKUM.
Berpedarotcest HeOobIIHE 10 TUIOIMIATU MSATHA OXPUCTOTO OTTeHKA. EAMHUYHO CKeNeTHhIC KOPHH.

BIIII-4 3anoxeHa B nyOpaBe JUIOBO-BSI30BOM, CPEIHSS MPOJOJDKUTEILHOCTh 3aToIieHusT 36
nHel. JIpeBocTol CIOKHBIA pa3HOBO3pacTHBIN, coctaB 67/[26B7JIm en. Yep. B XXHII ¢ TIIT 60%
npeoOrianaer Oyapa runomeBuaHas. Tun yeca — nydonunHsak Oyzaposblil. [louBa — ammoBuanbHas
JICPHOBAs CIIOMCTasi CPEAHECYTIIMHUCTAS UMEET Clieytoliee ctpoenue npoduis (puc. 4.7):

A0 0-1,8cwm. JlecHast moaCTHIIKA, THI — MYJUTb-MOJIEP, COCTOUT M3 MPOIIJIOTOHETO onaja Ju-
CThEB, MEITKUX U KPYIHBIX BETOK, CBEXasl.

Al 1,8-22cMm. TeMHO-KOpHYHEBBIN, HEIIPOYHO MEIKO M CPEIHEOPEXOBATHIN, YIUIOTHEHHBIH,
CPEIHECYTIIMHUCTHIN, BIaXXHBIA. KPYIMHBIX MUHEpPATBHBIX 3€PEH KBapIla MPAKTUYECKU HET. Menkue
3epHa CIIEMEHTHPOBAHbBI MbUIEBATHIMH (PAKIUIMH U T'YMYCOBBIMH BEIIECTBAMHM YEPHOTO IIBETA.
[TpuCyTCTBYIOT KOMPOJUTHI YepBEH U CaMU JI0KJI€Bble YepBU. [ OPHU3OHT COAEPKUT OUEHb MHOTO
MEJIKUX KOPHEH, a TaKKe CKeJIeTHbIX KopHeH. [lepexon B cienyrommii TOpU30HT 3aMETEH 10 OKpa-
CK€ U TUIOTHOCTH.

Bls 22-35cMm. KopuuneBblii ¢ HEOOIBIIMMH TSITHAMHA OXPHUCTOTO IIBETA, CPEIHEOPEXOBATHIH,
PBIXJIBINA, PBIXJIONECUAHbIM, CBEXUN. TeMHBIC MATHA MPEACTaBICHbI TPEUMYIIECTBEHHO CKOIUICHU-
€M TblUIeBaThIX (ppakimii. OXpHUCThIe TOHA OOYCIIOBJICHBI HAJIMYMEM IJICHOK OKHUCHOTO JKeJe3a Ha
MUHEPATBHBIX 3€pHAX KBapIla, CBETIbIC TOHA — X JIUIICHBI. | OPU30HT CONEPIKUT OYCHD MAJIO MEJ-
KHUX KOpHEH, €IMHUYHO CKEJIETHhIE BEPTUKAIIbHBIE KOPHHU.

It 35 u OGomee cM. AJUTIOBHIA OXPHUCTO-0€JbIA, OECCTPYKTYPHBIN, PHIXJIONECYAHBINA, CBEXHI.
[IpencraBieH mpenMyIIeCTBEHHO KPYMHBIMH 3€pHAMU KBaplia. BeTpeuaroress HeOOIbIMe Mo TI0-

1aau mdTHa OXpUCTOro OTTCHKA. E,Z[I/IHI/I‘IHO CKCJICTHBIC KOpHH.



Puc. 4.7. Ctpoenne nouBennoro npoduias Ha pazaunuabix BIIII: A — BIIII 1, b — BIII 2,
B —BIIII 3,I" —BIIII 4.

AHanu3 o0pa3IoB MOYBHI MPOBEACH B JlabopaTopuu [10BOIKCKOTO TOCYAapCTBEHHOTO TEXHO-
JIOTHYECKOTO YHUBEpCUTeTa. [ paHyIOMETpUYECKHI COCTAB TOYB ONPEIEISUT Ha JTAa3€PHOM aHAJIH-
3arope pa3mepoB dactuil Analysette 22 Micro Tecplu$lorepu npu mpoKaTuBaHUK OIEHHBAIHU 10
I'OCT 26213-91 [47]sennuuny pH BomHOH BBITsDKKM 1mouBbl — [OCT 26423-85 [48] Conepixa-
HHUE BAJIOBBIX (DOPM METAJIJIOB OMPEICIISIIN 10 THIIOBBIM METOIUKaM [26, 27]: oYBYy BBICYIIUBAIIA
B mkady npu temieparype 10522€ no mocTossHHOM Macchl, B3BEIIMBAIN Ha JICKTPOHHBIX Becax
VibraHT/HTR-120E [ShinkoDensy, Japan, 200&jounoctsio 10 0,0001r, uamenbyaiiu, momeria-
1 B (haphopoBbIe TUTIH U 030JsUTH B MydenbHoit neun npu temreparype 500+10€ B teuenue 8
yacoB. [locie 030JieHUSI TUTIIM C MPOKAJICHHOW MOYBOW MOMEIIATH B SKCUKATOPHI C OC3BOIHBIM
XJIOPUIOM KaJIBITUS TSl OXJIQKICHHUS, TIOCIIE KOTOPOTO ONPEACIIIIN 30JIbHOCTh H COOTBETCTBEHHO
COJIepKaHNEe OPTaHMYECKOTO BEIIecTBa 00pa3IoB mo4YB. [10My4eHHYIO 301y pacTBOpPSIIM B CMECH
KHCJIOT, COCTOsIIeH U3 1 MJT KOHIIEHTPUPOBAHHON XUMUYECKH YHCTOM a30THOW U 3 MJI KOHIICHTPH-
POBaHHOM 0C000 YHUCTO# COJsiHON. [lonydeHHBbIE PacTBOPHI MPOIMYCKAIU Yepe3 00€330JICHHBIC
(UIBTPEI B MEPHBIC KOJIOBI U pa30aBiIsuId X JUCTUILUIMPOBAHHON BOJOM, TOBOIA 00beM 0 25 M.
OrnpezenieHne coepKaHus B 30J1€ HOHOB METAJLIOB MPOBOAMIA Ha aTOMHO-a0COPOITMOHHOM CITEK-
tpometpe cnekrpodoromerpe AAnalyst 400 [PerkinElmer, USA, 2008Kaxap1it noYBeHHBIH 00-
pasel] UCCIeI0BAJICS B TPEX MOBTOPHOCTSIX.

O6pabotka uppoBoro marepuana mposeaeHa Ha [1K ¢ ucmonp3oBaHreM CTaHAAPTHBIX METO-
JIOB MAaTEMAaTUYECKOW CTATHCTUKHU H MAKETOB MPUKIIAJHBIX TIPOTPAMM.

Pe3yabTaThl U 00cy:xaeHune. Pe3ynbTaThl HCCIIEIOBAaHUN TTOKA3aJId, YTO ONPEICIICHHbIE BAJIO-
BbIe ()OPMBI METAJUIOB B aJUTFOBHAJILHBIX JIEPHOBBIX MMOYBAX OOpa3ylOT B MOPSAKE CHUKCHUS KOH-
IEHTpAIMK CleayroIuil panroseiii psa: Fe > K> Ca > Mn > Co > Zn > Cr > Ni > Pb > Cuse
(tabm. 4.11).Kagmuit o6HapyxeH He ObUT. JlaHHAS MOCIEIOBATEILHOCTh XapaKTepHa TOJIBKO IS
BEPXHETO CJI0s TOYBBI. B HIDKHUX CJIOSIX XPOM OIepekaeT IUHK, a HUKEJIb — CBUHEI. B cioe mo4BbI
60-80cm copeprkanue koOanbTa HIET cpa3y 3a KaJbIUEM, OIlepeskasi MapraHell, YTo He XapaKTepHO
JUIS QJUTFOBHANBHBIX JyroBeix mous (McaeB u mp., 2015). KoHieHTpaius METasioB B JEPHOBBIX

IIOYBAaX 3HAYUTECIBHO YCTYHNACT TAKOBBIM B JIYTOBBIX. IIO XKEJIE3Y Oonee yeM Ha IMOPAA0K, KaJIUIo,
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XpOMY U CBHHILY — B 2 pa3a, KalbIHI0 —B 5, Mapranuy — B 6, IMHKY, HUKEJIO, MEAH U CTPOHIIHIO —

7; TOJIbKO KOOallbTa coaepKuTCs Oobie B 2,5pa3a.

Bapnaﬁenbﬂocn, BaJIOBOI0 COACPKAHUA B MMOYBE 30/IbHBIX 3JIECMCHTOB

Tabauya 4.11

Tapa- 3HaueHHs CTATHCTHYECKUX IIOKA3aTeNIeH Y pasHbIX 2JIEMEHTOB, MI/KT
MeETp OpraHH‘I“K;’ °| Fe K Ca Mn Co Zn Cr Pb Ni Cu Sr
BemecTso, %
Crnoii nousor 0-10cm
M, 5,0 2879,4| 1241,9 640,2 3115 20,2 9093 8|66 4,442 | 1,34| 0,47
max 10,8 4054,Q 24440 915, 6194 28,0 20,02,41| 9,02 | 10,79 3,12 | 1,41
min 0,7 518,0 715,7| 4722 31,3 14{7 0,00 2/47 0,0091 | 0,00| 0,00
S, 2,77 860,77 446,50 112,74 192,y2 3,831 5|65 4,31312,2,05| 0,70/ 0,43
my 0,46 82,83| 42,96 10,84 1854 0,32 0,p4 0j41 (0,2220 0 0,07| 0,04
\ 55,5 29,9 36,0 17,6 61,9 164 56/9 49,7 56,2 46824 | 905
p 9,3 2,9 3,5 1,7 6,0 1,6 5,5 4.8 5.4 4]5 5,0 8,7
Cnoti nouswr 10-20cm
M, 1,8 2442,0] 939,5| 49248 1791 190 6,p4 7{14 3,26912 1,10| 0,25
max 4,2 3642, 1816,0 7916 483|7 25,8 13,66,46| 750 | 7,51| 2,70 1,02
min 0,2 1040,0f 451,4 383,% 18,7 12,0 1,3 211 0J,0094 | 0,05| 0,00
S 1,11 788,61 38586 77,79 139,22 3,5 371 394518,2| 0,70 0,31
my 0,19 75,88 37,13 7,49 13,4p 0,30 0,36 0/38 00,1816 0, 0,07 | 0,03
\% 63,5 32,3 41,1 15,8 77,7 16)6 568 53,1 56,7 55633 | 123,7
p 10,6 3,1 4,0 15 7,5 1,6 5,5 5,8 5b 5|4 6,1 11,9
Croit nousvr 40-60cm
M, 0,7 1690,8/ 604,7f 437,2 29,2 21,0 2,69 6j22 198551, 0,43| 0,11
max 0,9 2131, 900,5 509, 57,9 29,3 451 11,335 | 2,61| 1,07] 0,56
min 0,4 1475,00 445,7 387,1 11,6 12,9 0,00 2|62 ({,6095| 0,00 0,00
S 0,14 202,41 142,02 35,55 1346 543 117 3,34 0,38 | 0,35| 0,20
my 0,04 33,74 23,67 5,92 2,24 0,90 0,09 0,56 0,13 6 (,0,06 | 0,03
\% 20,8 12,0 23,5 8,1 46,2 25Pp 43}]3 538 395 24826 | 178,8
p 6,0 2,0 3,9 1,4 7,7 4,3 7,2 9,0 6,6 4)1 13,8 29,8
Croit nousvr 60-80cu
M, 0,4 1420,9] 502,4{ 427,1 15,( 18,5 1,68 6J00 2,59081,60,43| 0,14
max 0,7 1925, 755,2 480,0 33,9 239 342 10,495 | 1,69| 1,01 0,75
min 0,2 831,0 291,51 3532 6,5 13)6 0,00 1,22 0,29420 0,00| 0,00
S 0,20 329,33 139,92 34,12 7,36 321 095 2|84 2,a0r29| 0,36| 0,25
my 0,06 54,89 23,32 5,69 1,23 0,3 0,06 047 0,35 50,0,06| 0,04
\% 47,8 23,2 27,8 8,0 49,0 1783 600 47,3 80,0 27828 | 181,7
p 13,8 3,9 4,6 1,3 8,2 2,9 10,0 7.0 13,3 45 18,8 ,330

Ipumeuanue: * - comepkaHue BHITOPEBILIETO OPraHUYECKOrO BEIIECTBA BBIPAXKEHO B %0, BaJOBBIX (OPM MeTa-
JI0B— B MI/KT; KOJTMYECTBO MOBTOpHOCTe#H mist cioeB mousbl 0-10u 10-20c¢m as1st opranuyeckoro Beuiectsa — 36, Baso-
BoIX QopM MetamioB — 108, s cinoes moussr 40-60u 60-80cm — 121 36 coorBeTcTBeHHO. My, Max, min —cpensee,
MaKCHMAllbHOC 1 MHHUMAIIbHOC 3HAUYCHHUS MPH3HAKA; S — CpelHee KBaApaTHYeCKoe (CTaHAapTHOE) OTKIOHCHHE, My —
omuOka cpeanero; V — ko3ddunuent Bapuanmu, %0; p — TOYHOCTH ombiTa, %.

Oco0EeHHOCTBIO MOJIOABIX aJITFOBHAJIBHBIX JEPHOBLBIX ITOYB ABJIACTCA MMPEBBIICHUEC COACPIKAHNA

Kajlyda Hag APYTrUMHA 3JIEMEHTAMH BO BCEX CJIOAX ITOYBBI, 3a UCKIIFOYCHUEM XKEJIC3a, TOI'/Ia KaK B JIy-

TOBBIX TaKOBOE HabmogaeTcst Toabko ¢ rnyouHsl 10 cMm u Hinke. [TonomHeHue 3amacoB Kaus, Tak-

JKC KaK U psga APYrux METalJioB, IPOUCXOANUT B OCHOBHOM 3a CUCT MECPUOAUYCCKOIO OTIIOKCHUSA

QJTIOBHAIIbHBIX HAaHOCOB, YTO OTMeuaeTcsi MHOruMuU uccienoBarensmu (Kopabiesa, 1961;Kopa6-

aeBa, Aukacosa; 1963u ap.). D10 OyaeT MOATBEPKICHO HIKE. B 11€/10M coiepikaHie METAIIIOB HE

npessimaet [1JIK, Tonpko xpoma 6onee yem B 174paza (I'H 2.1.7.2041-06).
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AJLTIOBHAIBHBIC JIEPHOBBIC MOYBBI MIPUPYCIOBON YacTH MOWMBI MMEIOT BBICOKYIO BapHaOellb-
HOCTH COJIEP)KAHUSI METANIOB U OPTaHUYECKOTO BEIIECTBA B MOYBE, UYTO, KAK YCTAHOBIIEHO C MTOMO-
IIbIO TUCIIEPCHOHHOTO aHaIK3a, B OOJBIIMHCTBE CIIYYaeB JOCTOBEPHO Ha 5% ypoBHE 3HAYUMOCTHU
U CBS3aHO C WX MECTONOJIOKCHHWEM W TIIyOWHOW 3aJleraHvs B TpefesiaX MOYBEHHOTO MPOQUIIs
(taba. 4.12).B Bepxuux ciosx mousbl (0-10u 10-20cM) OCHOBHBIM HCTOYHHKOM BapbHPOBAHMSI
JKenesa, Kajaus, Mapraiia, MHKa, CBUHIIA, XpOMa U HUKEIS SBJSICTCS MECTOIOIOXKEHHE YKOTOIA B
npoctpancTBe — 6onee 54% nucnepcun. TonbKO coiepkaHUE KalblUs W KOJIMYECTBA OpraHUYe-
CKOTO BEIeCTBa 0OJiee TECHO CBS3aHO C TIIYOMHOM, HeXEITM C MECTOHAaX 0K IeHHeM dKkoTomna. Ha co-
nepkanre kobanbTa B cimosix mouBel 0-10 m 10-20 cm mecTomonoxkenue skotona Ha 5% ypoBHE
3HaYMMOCTH HE OKa3bIBaeT BIMSIHMSA, a J10JIs MorpemHoctu coctapisier 94,2%.Ckopee Bcero, 3To
CBSI3aHO C HETOYHOCTBIO OIPENIETICHHS dJIEMEHTA, IIOATOMY HIKE aKIICHTUPOBATh HA HEM BHUMAaHUE
Mbl He Oynem. B crosix moussl 40-60u 60-80cM OCHOBHBIM MCTOYHHUKOM BapbHUPOBAHHS KaJHs,
KaJbIIHs, XpOMa W MEJIH SIBJISICTCS TIOJIOKEHHE SKOTOIA, a JUIS JKele3a, MapraHiia, IMHKa, CBUHIIA U
HUKENS — IIyOuHa B mpefeniaXx Mmo4YBeHHOro mpoduis. dakrop riryOMHBI OKa3ajics HE 3HAYUMBIM
TOJILKO JJIsI COJIEpKaHUsl Kalblus U Meau B ciosix mouBbl 40-60u 60-80cMm, mo-BuauMomMy, B ai-
JIOBHAIPHOW TIECYAHOMW TOJIIIIE, CJIa00 3aTPOHYTOM MPOIECCOM MTOYBOOOpa3oBaHus, HET AuddhepeH-
[IUAIAN THX AJIeMEHTOB. s comepkaHusl Kalblus 10 BCEMY MPOQIIIIO BBISBICHA CYIIECTBCHHAS

JIOJIsl IOTPEITHOCTH, cocTaBstomnias 6omnee 40%.

Tabauya 4.12
Pe3yJibTaThl ANCIEPCHOHHOTO AHAJIN3a OPrAaHMYECKOT0 BelIeCTBA U BAJIOBBIX
(hopM MeTaNI0B B MOYBE MOWMEHHBIX IKOTOIOB

3HaueHns
Paxcrop OPTaiieckoc g o K Ca Mn Co Zn Pb Cr Ni Cu
BEIIECTBO
Yposenwv snauumocmu ghaxmopa 0ns paziuunwix snemenmos ons cioes nousvl 0-10u 10-20cm
BIIIT <0,001 <0,001<0,001| <0,001| <0,001| 0,155 | <0,001|<0,001| <0,001| <0,001| <0,001
I'nyOuna <0,001 <0,001<0,001| <0,001| <0,001| <0,001| <0,001| <0,001| <0,001| <0,001| <0,001
Yposeno 3nauumocmu gpaxmopa 05 paznuunsix snemermos 0as cioes nousvt 40-60u 60-80cu
BIIIT <0,006 <0,001<0,001| <0,001| <0,001| <0,001| <0,001| <0,001| <0,001| <0,001| <0,001
'ny6una 0,0012 <0,001<0,001| <0,09 | <0,001| <0,05 | <0,001 <0,001| <0,001| <0,001| <0,520
Jons enusnus gpaxmopos ons croee nouswvt 0-10u 10-20cm, Y%
BIIIT 32,7 77,2 75,8 54 69,5 0,0 63,2 54,3 76,4 61,5 ,837
'ny6una 49,8 9,9 16,9 52,4 19,5 5,7 16,8 6,p 5/0 21,2 4,6
IMorpemHocTh 17,6 12,9 7,3 42,2 11,0 94,2 | 19,9 | 39,5 | 18,6 174 | 57,6
Jlons enusnus pakmopos 0ns crnoes nouswvi 40-60u 60-80cm, %
BIIIT 0,0 46,2 73,9 47,1 27,2 27,7 0,0 21,6 93,9 0,0 981,
Cny6buna 69,1 47,3 23,0 5,7 63,1 10,5 68,2 711 3i3 62,2 0 0,
TTorpemrHoCTh 30,9 6,5 40 | 47,2 9,1 61,8 31,8 7,3 2,8 37,8 | 18,1

IIpumevanue: * Iy cCTpOHUMS AUCIIEPCUOHHBIA aHAJIM3 HE NPOBEAEH M3-32 OTCYTCTBUSI IAHHBIX 110 Sy MTPHUKO-
nok. J{ns cinoes nmoussl 40-60u 60-80cM dakTop MOBTOPHOCTH OTCYTCTBYET, IMOCKOJIBKY (POPMHUPOBANICS OJUH CME-
IIAHHBINA O00pasell.

JlucniepCMOHHBINA aHAMU3 BBIABHI (DAKTOPHI, 00YCIaBIMBAIOIINE KOHIICHTPAIIUIO KaKOTO-JIH00

3JIEMEHTa, OJJHAKO OH HE JaJ MpeCTaBIeHre 00 UX paclpeieeHin Kak Mexay skotonamu (BIIIT),

TaKk U MO IIyOuHe mouBeHHOro mpoduis. Hamu ycTaHOBIE€HO, YTO KOHLEHTpAIUs OOJBIIMHCTBA
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XUMHUYCCKUX DJICMCHTOB I10 HpO(bI/IJ'IIO IIOYBBI B OCHOBHOM Y6I)IBaeT, JIMIOb U3pEAKa 5Ta IMOCICa0Ba~-

TEJILHOCTD Hapymaercs (tadin. 4.13). Huke Oyzaer mokasaHo, 4TO 3TO CBSI3aHO C PAaCHpee/iCHUEM

Tabnuya 4.13
Coaep:kaHue OPraHM4YecKoro BemecTsa 1 BAIOBbIX GopM MeTAJIJIOB B MOYBE HA PA3HBIX [JIYOMHAX

CojiepkaHie 3JIEMEHTOB Ha Pa3InuHOM riyOuHe, MI/KT
ITokazarens 0-10cm 1C-20cm 40-60 cMm 60-80 cm
M, | +m, M, | +m, M, | +m, M, | #*m,
BIIII 1 (xocmpeyoswiii npupycnoewiil 6a)

Opranndeckoe BemecTso, % 1.t 0,14 0,81 0,1¢ 0,7C 0,0t 0,3C 0,11
Fe 1770,( 110,z 1554t 58,7 1579, 31,2 1400,: 43,(
K 780,f 10, 583,¢ 15,C 484,: 9,17 436,¢ 9,44
Cs 527,k 6,6< 518,: 17,4 483,¢ 9,0z 451 ¢ 7,41
Mn 60,z 2,21 46,1 3,51 22,1 1,14 11,4 1,5¢
Ca 20,z 0,4z 18,¢€ 0,2¢ 21,z 2,31 18,2 0,5¢
Zn 3,8¢E 0,37 4,32 0,4¢ 2,0¢ 0,0¢ 0,52 0,2¢€
Pk 5,24 0,2C 4,14 0,1¢€ 1,8¢€ 0,17 5,8¢ 0,32
Cr 5,2(C 0,11 3,68 0,1t 3,2¢€ 0,1: 2,7¢€ 0,4:
Ni 2,6€ 0,0¢ 1,9¢ 0,0¢ 1,27 0,07 1,2 0,0¢
Cu 0,7¢ 0,07 0,71 0,0t 0,51 0,0€ 0,61 0,1(
Si 0,8: 0,4 0,6€ 0,04 0,44 0,0: 0,4( 0,1(

BIII 2 (uepemyunux 6yoposviii

Opraangeckoe BemecTso, % 51 0,4C 1,9¢ 0,1¢€ 0,67 0,0¢ 0,64 0,04
Fe 3512( 21,z 2962, 22,4 1691,( 19,0( 1601,¢ 17,57
K 1364, 22,8 1029,¢ 16,9¢ 575,( 11,0¢ 504, 7,0¢
Cs 681,] 10,€ 524¢ 9,72 438,¢ 6,6( 434,] 7,78
Mn 490,¢ 9,0€ 248,k 5,3¢ 26,¢ 0,9( 16,4 0,62
Ca 20,C 0,37 20,1 0,47 22,¢€ 2,22 22,% 0,6f
Zn 12,7( 0,3¢ 7,2¢E 0,3( 1,8¢ 0,5¢€ 2,64 0,1¢€
Pk 6,3¢ 0,32 5,0C 0,2¢ 2,3C 0,0¢ 2,21 0,1:
Cr 6,4 0,41 5,32 0,24 3,1 0,11 4,5 0,0¢
Ni 5,1¢F 0,12 3,07 0,1( 1,91 0,17 1,21 0,t4
Cu 1,63 0,0¢ 1,08 0,07 0,3C 0,0: 0,3t 0,0¢
S 0,2¢t 0,0€ 0,1C 0,0: 0,0C 0,0C 0,0C 0,0C

BIIII 3 (runmnsax uepemyxo6o-0yoo8uiil)

Opraandeckoe BemecTso, % 5,2 0,47 0,9¢ 0,0¢ 0,52 0,07 0,22 0,02
Fe 2541.: 32,5¢ 1876,( 32,92 1497 ¢ 4,5¢ 927, 25,44
K 955,¢ 13,3¢ 639,¢ 11,8¢ 524.¢ 4,3¢ 352,] 14,6¢
Cs 632,¢ 13,02 434,¢ 3,5¢ 425,* 5,1¢€ 415,] 15,0z
Mn 209,( 4,5¢ 66,( 3,4i 16, 1,2 8,2 0,5¢
Ca 19,¢€ 0,7C 18,1 0,6¢ 23,1 1,0t 19,1 0,5:
Zn 6,4¢ 0,4¢ 3,12 0,1¢ 2,94 0,0t 1,22 0,1:
Pk 1,52 0,21 1,65 0,2¢ 2,8C 0,1C 1,8¢ 0,12
Cr 8,0¢ 0,1¢ 6,6€ 0,17 7,43 0,22 6,7( 0,1t
Ni 2,8t 0,0¢ 1,41 0,0€ 1,37 0,0t 0,8¢ 0,12
Cu 1,2¢ 0,07 0,6t 0,0t 0,0C 0,0C 0,0C 0,0C
S 0,27 0,0€ 0,07 0,0z 0,0C 0,0C 0,1¢ 0,0¢

BIIIT 4 (0ybpasa aunoso-6:1306as)

Opranndeckoe BemecTso, % 8,2 0,6¢ 3,27 0,2¢ 0,7z 0,0¢ 0,47 0,07
Fe 3694, 39,2¢ 3375,( 34,2: 1994¢ 28,3 1754,. 37,84
K 1866,¢ 42,0¢ 1504 ¢ 26,02 835, 14,6¢ 716,2 9,4¢
Cs 719,¢ 22,8¢ 4932 11,71 401,( 3,31 407,¢ 8,9¢
Mn 486,¢ 14,41 355,¢ 15,6( 50, 1,8¢ 24,1 2,38
Ca 20,¢ 0,6€ 18,¢ 0,5¢ 17,1 0,4: 14,4 0,2
Zn 16,6¢ 0,4z 11,4¢ 0,22 3,8t 0,1¢ 1,94 0,11
Pk 3,2¢ 0,14 2,2¢ 0,07 0,91 0,0¢ 0,4¢ 0,0t
Cr 14,91 0,5 12,94 0,4¢ 11,0¢ 0,0¢ 10,0t 0,11
Ni 6,9¢ 0,3C 5,2(C 0,1¢ 1,6€ 0,0t 1,01 0,0¢
Cu 1,6€ 0,1ft 2,01 0,1C 0,8¢ 0,0t 0,7¢ 0,0
S 0,5: 0,07 0,1¢€ 0,0¢ 0,0C 0,0C 0,0C 0,0C
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10 IpOoUII0 TOHKOAUCIIEPCHBIX (PAKIHI IPaHyIOMETPUUYECKOTO COCTaBa. AKKYMYJISIUS I€MEH-
TOB B BEPXHEM T'OPH30HTE, MPEACTABISIONIEM COOOW OMOT€OXMMHUYECKUI COpOIMOHHBIN Oapbep,
IPOSIBIISETCS TOBOJBHO YETKO U 00s3aHA KaK OMOTreHHOMY (DaKTOpy — HAKOIUIEHHIO T'YMYCOBBIX
BemtectB (Kabara-Tlenauac, [lenanac, 1989u ap.), Tak ¥ MEXaHUYECKOW aKKyMYJISIIUN JIEMEHTOB
B COCTaBe MOMMEHHOTro Hauika. OTcyrcTBrue YeTkou auddepeHnnanuu mo npoduiito HabIoaeTcs
y METaJNIOB C HU3KHUM COJIepKaHheM (Me/lb, XpOM, CBHHEI[), YTO BO3MOXKHO BBI3BAHO MOTPEIIHO-
CTBIO U3MEPCHUSI.

Pacnipenenenune konmvecTBa 60abITMHCTBA MeTAIIOB B Hanpasiienun ot BIIII-1 x BIIII-4 oco-
6enHo B crnosix mouBel 0-10m 10-20 cM oOHapyxuBaeT ABa MakCMMyMa Ha BTOPOW M YETBEPTOM
BIIII, npuyem Ha gerBepToii BIIII 3HaueHne B OONBIIMHCTBE CiTydaeB OOJbIIE YeM Ha BTOPOi, a Ha
TpeThell — Oobile, yeM Ha nepBoi (puc. 4.8). MuHUMasIbHBIC 3HAYECHUS IPHHAJICKAT, KaK [IPaBHU-
710, TIEPBO — HaUMEHee yaaleHHOH oT pycna peku BIIII, xots ¢ yBennuenuem riryounst (40-60u
60-80cM) y HEKOTOPBIX DJIEMEHTOB OHM IpuxoasTcs Ha TpeThio BIIII. Tak comep:kanue xenesa B
BepxHeM cioe mouBbl Ha BIIIT 1 cocraBnsier 1771 mr/ra, BIIIT 2 — 3512wmr/kr, BIIIT 3 — 2541,2
mr/kr, BIIIT 4 — 3694, 4vr/kr. OmHaKo Y HEKOTOPBIX METAJLIOB C TJIyOMHOMN pacIpeesiecHUue CyIe-
CTBEHHO M3MEHSETCsI, HarpuMep, y Kainbius B cinosx nmouBbl 40-60u 60-80cM mpoucxoauT mocre-
MIEHHOE CHM)KEHHE KOHIICHTPAI[MU OT MEpPBOil IPUBBI K MOCIEAHEN, TO )K€ caMoe MPOUCXOIUT U CO
CBHUHIIOM, HO TOJIBbKO ¢ riyOuHbl 60-80cM. IIpocTpancTBeHHAs AMHAMUKA KOHIICHTPALUU XpoMa B
npeJienax U3y4eHHBIX SKOTOIIOB OJTHOPO/IHA HA BCEX MIYOMHAX U MOCTENEHHO MmoBkimaetcst ot BIIIT
1 x BIIII 4.

ConeprkaHre OpraHM4YecKkoro BeriecTBa B BepxHeM citoe mouBbl (0-10 cM) B HampaBlIeHHH OT
BIIII-1 x BIIII-4 noctenenno Bo3zpactaer ¢ 1,5%m0 8,2%,Torna kak B HIKENEKAIIUX CIOAX JaH-
Hasl TIOCJIEIOBATEILHOCTh HE HAOJIFOIaeTCs, YTO BO3ZMOKHO OOYCIIOBJIICHO HATMYHEM MOTPEOCHHBIX
opraHoMuHepaabHbIX Topu3oHTOB (Mcaes, 2008).

AHanM3 CXOJCTBa SKOTOMOB, IPOBEICHHBIN ¢ MOMOIIBbI0 Koddduinmenta XKakkapa, mo couep-
YKaHUIO0 MOHOB MeTayuioB i cinost mouBbl 0-10 cM BeIsiBUI Ooniee TecHyto cBsi3b Mexay BIII 1 u
BIIIT 3 (Kg=0,659),u BIIIT 2 u BIIII 4 (Kg=0,778),ut0o coriacyercsi ¢ MPUBEACHHBIMU BBIIIC
JAHHBIMH MX paclpeieseHus 1Mo MOMePeuHuKy moimel (Tabm. 4.14).31ech HEOOXOIUMO OTMETHUTh,
YTO BEPXHHE TOPU30HTHI MOYB 3TUX SKOTOIMOB CYIIECTBEHHO Pa3HATCS, KaKk M0 MOP(}OI0rnueckum
CBOICTBaM, TaK U MO TPAHYIOMETPHUECKOMY cOCTaBy. DUTOIEHO3bI HA 00BEAMHEHHBIX MEXKIY CO-
6011 BIIII Taxke kopeHHbIM o0pa3oMm otimyatorcs: Ha BIIIT 1 koctpenossiii, a Ha BIIII 3 nunusk
yepemyxoBo-n1yooBbsiid, Ha BIIII 2 yepemymauk, a BIIII 4 nyOpaBa numnoBo-BsizoBast. s cimos
nouBsl 10-20cm BIIIT 1 taxke 6onee TecHo cBsizana ¢ BIIIT 3, wem ¢ BIIIT 2. Bepostao dutore-
HO3, KaK UCTOYHUK MOCTYIUICHUS METAJIJIOB C OMAaJIOM, HE OKA3bIBAET CYIIIECTBEHHOTO BIIHSHHS Ha

UX aKKyMYJISLUIO B BEPXHUX FOPU30HTaX. /Il HIKENeKalux rOPU30HTOB SKOTOIBI 00BETUHSIOT-
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cs Mexay coboi mo-pasHOMY, OJJHAKO MOXXHO OTMETHTh, uTo ko3 dunmuent XKakkapa BIIIT 1 ¢

npyrumu BIIII nocrenenHo yObIBaeT Mmpu ABMXKEHUH BIITyOb okiMbl 1 MuHHManeH ¢ BIIIT 4.

2.07  Cmoii moussl 0-10cMm 0 BIIII 1 & BIIII 2 & BIIII 3 B BIIII 4
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Puc. 4.8. PacuipenesieHue MeTaJUIOB B Pa3JIMYHBIX CJI0SIX MOYBBI M0 nmpoduiaio moiimbl Ha BIIIL.
ITo ocu opaMHAT NMpHBeIEeHA OTHOCUTEIbHAs JI0JIs COIEPKAHUS MeTaJuIa (32 eJIMHUILY IPUHATO Cpel-
Hee 3Ha4YeHne o Bcem BIIII).
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Tabauya 4.14
Marpuna k03¢G(PpUIHEHTOB CX0ACTBA 30JbHOT0 COCTABA MOYB KOTOIOB,
MOCTPOEHHASI 0 HOPMHUPOBAHHBIM JAHHBIM

3nauenue xodpduimenta XKakkapa mexxay BIII Ha pa3nuunbIX TiIyOHHaxX
Ne BIIIT
1 | 2 | 3 | 4

Crnoii nouget 0-10cm

1 1,000

2 0,561 1,000

3 0,659 0,633 1,000

4 0,444 0,778 0,580 1,000
Crnoit nouger 10-20cu

1 1,000

2 0,653 1,000

3 0,735 0,566 1,000

4 0,432 0,647 0,448 1,000
Crnoit nouger 40-60cum

1 1,000

2 0,825 1,000

3 0,693 0,719 1,000

4 0,585 0,572 0,543 1,000
Crnoit nouger 60-80cu

1 1,000

2 0,640 1,000

3 0,541 0,633 1,000

4 0,532 0,647 0,516 1,000

OOBSCHUTH OMUCAHHOE BBIMIE pacCIpe/IelCHIe KOHIICHTPAIMH METAJIOB B BEPXHHUX TOPU30H-
tax mouBsl (0-10u 10-20cm) B HanpasneHun ot BIIII-1 k BIIII-4, a Tak:ke CXOJICTBO MEXIY COOOM
9KOTOIOB BO3MOKHO C TIO3WIIMU aHAJIM3a MECTOMOJIOKEHUS Ha dJIeMeHTax penbeda. [IpupycnoByro
YacTh MOWMBI, HCXOAS U3 pucC. 4.6, MOXKHO pa3AeiUTh Ha JIBE COCTABIISAIONINE. TIEPBYIO — BO3BHI-
[ICHHYIO, MIPEJICTABICHHYIO TPEMs TPUBAMH C MAaKCUMaJIbHBIMUA BBICOTHBIMU OTMETKamu 76,5M, Ha
IBYX U3 KoTophix 3anoxensl BIIIT 1 u 2. 1 BTopyio — NOHIKEHHYIO, TaKXkKe MPEICTaBICHHYIO Tpe-
MsI TPUBaMH C MaKCUMaJIbHBIMH BBHICOTaMH /5,3M, Ha JIBYX U3 KOTOPHIX 3anmoxkeHsl BIIIT 3 u 4. 1x
paszenseT O0IMIMPHOE MEKTPUBHOE TOHUKEHUE, BBITIOIHSIOIIEE POJIb TajdbBera (BTOpOro pycia), mo
KOTOPOMY BECHOI BO BpeMsl MOJIOBOIbS, KaK U MO PYCIIY PEKH, MIPOTEKaeT BoAa. ITO 00yCIaBInuBa-
eT orioxeHue 6osee kpymuabix yactuil Ha BIIIT 1 u BIIIT 3, uto npuBoauT K GOpMHUPOBAHUIO 3/1ECH
MOYBBI ¢ 0OJIee JIETKUM TPaHYJIOMETPUUYECKUM COCTaBOM M COOTBETCTBEHHO 0OJiee HU3KHUM COJIEp-
»kanueM MetasuioB, 4yem Ha BIII-2 u BIIIT 4. Kak u3BecTHO, KOHIIEHTpAIUsl METANIOB TECHO CBS-
3aHHA MMEHHO C TOHKOJMCIEPCHBIMU (pakiusMu (XUMHS TSKEIbIX METauIoB..., 1985; UnbuH,
1991; Baituuc, 1998; Apxunos, 2008;3aiinensman, 2010, Munkuna u ap., 2011; Kopobununa,
2013;ITomoBa, 2015;u np.), conepxanue kotopeix Ha BIIIT 1 u 3 cpaBHUTENBHO HEBBICOKOE. Tak
conepxanue (ppakmuii ¢uznueckoir rauHbl Ha BIIIT 1 u 3 coctaBmser 9,3 u 9,9%, Torna kak Ha
BIIIT 2 u 4 — 29,8a 34,1%cootBercTBeHHo (Tabi. 4.15).J[0CTOBEPHOCTD BIUSHUS MECTOIOIOMKE-
HUS KOTOIA B MOMMe Ha cojepkaHue (Ppakiuii rpaHyJIOMETPUUYECKOTO COCTaBa MOATBEPIKIACTCS
JTAHHBIMH TUCTICPCHOHHOTO aHaJIu3a — JI0JIs BIHMSHUS 3Toro (pakropa cocrariset 6oee 90% (rad.

4.16). Eciu ke MpOBECTH aHAIM3 CXOJCTBA C MOMOIINBI0 Koddduimenta JKakkapa ¥ KIacTEpPHOTO
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aHaJIM3a M3YYEHHBIX SKOTOIOB MO (paKIUsIM I'PaHYJIOMETPHUYECKOrO COCTaBa, TO TAaKXKe MOIYy4YUM

CXOJICTBO YYaCTKOB, YCTaHOBJICHHOE BbIie Juisi MeTayuioB: cxoxactso BIIIT 1 u 3 (Kg=0,748),a

takxe BIIIT 2u 4 (Kg=0,721) ta6n. 4.17 ,puc. 4.9).

Tabauya 4.15

I'paHyJioMeTPHYEeCKHIi COCTAB MOYB HA PA3IMYHBIX YYACTKOB MPUPYCJI0BOIi YacT noiimel (N=12)

Kot Pasmep wacTui, Mmm
1-025 | 0,25-0,05] 0,050,001 0,01-0,006 0,005-0,001 0,08l | ®us., rmuua
Crnoii nousvr 0-10cm
BIIIT 1 26,0 50,40 14,27 2,30 5,53 1,47 9,30
BIIIT 2 0,23 25,43 4457 7,80 17,50 4,47 29,77
BIIIT 3 24,7 35,47 29,97 2,17 6,00 1,73 9,90
BIIIT 4 0,00 8,37 57,50 8,17 20,20 5,77 34,13
Croit nousvr 10-20cm
BIIIT 1 47,2 41,1 6,4 1,3 3,1 0,9 5,3
BIIIT 2 8,2 44,9 24,5 5,7 13,3 3,4 22,4
BIIIT 3 45,0 36,4 11,4 1,6 4,3 1,3 7,2
BIIIT 4 0,1 16,7 47,9 7,6 21,5 6,2 35,3
Tabnuya 4.16
JlncnepcHoHHBII aHAJIN3 TPAHYJIOMETPHYECKOT0 cocTaBa mous (N=24)
Dpakus necka Dpakiys TITHHEBL Dpakuus uia
®dakTo Jons Bius- Jons Bius- Jons Bius-
P F(bam‘, p HUSL, % F(bam‘, p HUSL, % F(bam‘, p HUS, %
I'pusa 349,6 <0,001 82,8 104,9 0,00( 91,30 108,9 <0,001 2,09
I'myOuna 31,1 <0,001 15,7 2,9 0,058 3,3 2,6 0,072 2,8
Owmuoka 1,6 5,4 52

Hpumeuanne: F,,= 3,63.

Tabauya 4.17

Mannua K03q)(l)l/lllﬂeHTOB CXO0/ICTBA I'PAHYJIOMETPUYIECCKOI0 COCTaBa IMO4YB 3KOTOIIOB,
MOCTPOCHHAs 10 HOPMHUPOBAHHBIM JaHHBIM

3unauenue kodppuuuenra Kakkapa mexxay BIII Ha pa3nnuHbIX riyOHHax
Ne BIIII
1 | 2 | 3 4
Cnoii nouget 0-10cm
1 1,000
2 0,328 1,000
3 0,748 0,452 1,000
4 0,204 0,721 0,301 1,000
Crnoit nouger 10-20cu
1 1,000
2 0,388 1,000
3 0,820 0,485 1,000
4 0,153 0,512 0,212 1,000

Takum oOpazoMm, BepxHue ropu3oHThl mouBsl Mexay BIIIT 1 u BIIIT 3, BIIIT 2 u BIIII 4 Bo

MHOTOM CXOXH MEXIYy COOOMH, KaK MO COJCPKAHUIO METAJUIOB, TaK U M0 TPAHYIOMETPUUECKOMY

cocraBy, JlpeBecHasi pacTUTENbLHOCTD, peobianatomas Ha BIIIT 2, BIIIT 3 u BIIIT 4 nomumo 6umo-

TCONCHOTHYCCKHUX (byHKHI/Iﬁ BBITTIOJIHACT U MEXaHUYCCKYIO — CHUXKACT CKOPOCTh IOJIOH BOAbI U, KaK

CJIEICTBHE, MPUBOIUT K TU(DPEpeHIIHAIINN OTIATAFOIINXCS YaCTHII.
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Euclidean distances Euclidean distances
BIIIT 1 BIIIT 1
BIIIT 3 BIIIT 3
BIIII 2 BIIII 2
BIIIT 4 BIIIT 4
0 20 40 60 80 100 120 0 20 40 60 80 100 120

Puc. 4.9.KnacTepHblii aHAIM3 CX0JACTBA IKOTOINOB M0 COAEP/KAHUIO B HUX (ppaKuuii rpaHyiomer-
PHYECKOro cocTaBa (MecKa, INIMHBI H WJ1a), MOCTPOeHHbIIl crmoco6om Bapaa (cieBa - 1i1s cj10s MOYBBI
0-10c¢m, cmpaBa - 10-20cm).

JIaHHBIE 110 TPAHYJIIOMETPHUECKOMY COCTaBY BEPXHEro TOPHU30HTA 1MOUB, mosyyeHHble B 2005u
2015ronax, MO3BOJMIIN BBISIBUTH U3MEHEHHS B €ro coctaBe. Tak 3a 10 et mpou3onuio ero cyiie-
CTBEHHOE YTSDKEJICHHE 3a CUET YBEJIMYEHUs COJACpXaHMs INIMHUCTBIX (ppakiuii. OcoOeHHO OTYeT-
auBo oHo 3ametHO Ha BIIII 2, rne ux nmons Bo3pocna ¢ 17,8 10 52,1%mwu na BIIII 4 —c¢ 26,4 no
59,5% puc. 4.10).Ognako nons winctod ¢pakiuu 3a 10 ner camsmnack Ha 1,8%na BIIIT 1 u
16,2% na BIIII 4, uro BBI3BaHO OCOOCHHOCTSAMHM OTJaraBIierocsi aunoBus. OOImiee yTsokeneHue
IPaHyJIOMETPUYECKOT0 COCTaBa CBUIETENBCTBYET O TOM, YTO aKTUBHBIN Ipolecc (GOpMHUPOBAHUS
NPUPYCIIOBOU MOMMBI C CeAMMEHTAlMeH TaK HA3bIBAEMOT'0 PYCIOBOTO aJUTIOBHUSA, (HOPMUPYIOIIETO
IIOCTETICHHO CMELIAIONINecsi B CTOPOHY BOTHYTOro Oepera pycioBbie Baibl (bapbimraukos, 1978,
1984)3akonuen. B HacTosAIIMIE MOMEHT BpEMEHH OTJIaraeTcsl IOMMEHHBIN aJlTIOBHIT — OoJiee TshKe-
JBIA 110 TPaHYJIOMETPHUUECKOMY COCTaBY, OCHOBHAs POJIb KOTOPOI'O COCTOUT B BBIPAaBHUBAHUU PETIb-
eda 1 B KOHEUHOM UTOTre B JOPMHUPOBAHUU MOYBHI. IHTEpecHO 0TMeTHTh, 4To B 2005101y pacmpe-
JiefieHHe TIMHUCTHIX (PpaKLUii 0 TONEPEYHUKY MTOHMBI HOCHIIO XapaKTep, ONMCAaHHbBII HaMU paHee:
¢ neymsa makcumymamu Ha BIII 2 u 4, npuuem Ha BIIIT 4 3nauenue 6onbire yem Ha BIIII 2, a Ha

BIIII 3 —0ounbmie, uem Ha BITIT 1.

# [Tecok 2005 # [Tecok 2015 25 - % 2005 & 2015

# ['muaa 2005 B mma 2015 ©
s 100+ S 20 A
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% 5]
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g O
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BIIIT 1 BIIII 2 BIIIT 3 BIIIT 4 BIIIT 1 BIIII 2  BIII 3 BIIIT 4
DkoTon DkoTon

Puc. 4.10. /IlunamMuka cogep:kaHusi MecYaHOH W INIMHUCTON (paknuii (cjieBa) H WINCTOI (ppakumn
(cmpaBa) B pa3IMYHBIX IKOTONAX MPHPYCI0BOii yacTu moiimel B 20051 2015rT.
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Pe3ynbrarel aHanu3a HEKOTOPBIX (PU3HKO-XMMHUYECKHX CBOMCTB IMMOYB MOKA3alH, YTO KUCIOT-
HOCTb BOJHOM BBITSKKH M3MEHSETCS B HEOOJIBIIIOM MHTEPBAJIE. OT OJIM3KON K HEHUTpabHOU 10 He-
TpanbHo (Tabn. 4.18).BapeupoBanue 3HaYeHUIl, KaAK YCTAaHOBHJI JMCIIEPCUOHHBIN aHaNu3, Oolee
yeM Ha 60% CBsA3aHO ¢ MECTOMOJIOKEHUEM B Tpeiesax MOWMBI, T.€. C SKOTOIOM, a 3aKOHOMEPHBIE
WU3MEHCHHS TI0Ka3aTesield KUCIOTHOCTH C TIyOMHON He oOHapyxeHbl (Tabi. 4.19)./lepHOBBIM MOU-
BaM 1noiim LleHTpa pycckoil paBHHHBI TaKXKe CBOMCTBEHHO OTCYTCTBHE TU((depeHIInanuy KucioT-
Hoctu 1o npoduio (JloopoBonsckuii, 2005;TopOyroBa, 1961).3naunTenbHa U 10JIs OIIUOKU —
33,5%,49T0 BBI3BAaHO HEOTHOPOTHOCTHIO KUCIOTHOCTH B TIpeesiaX OJHON MMOBTOPHOCTH, & BO3MOXK-
HO, U TIOTPEIIHOCTHIO U3MEPEHUS.

[T1OTHOCTH CIIOKEHUs TOYBbI, HAOOOPOT, B OOJNBIICH CTEEHN 00YCIOBICHA PAa3InYUEM JIUTO-
JIOTMYECKUX OCOOEHHOCTEW OTJIOKEHUH Ha pa3HbIX INIyOMHAX, MOJS BIUSHHS 3TOro (pakropa co-
craBisietT 6omnee 70%,a MecTOMONMOKEHNE TPUKOIIKU B MPEEIax MPUPYCIOBON YacTh MOWUMBI 00y-
cnasnuBaet auinb 13,3%aucnepcun. Bausaue nanapix GakTopoB moctoBepHo Ha 5% ypoBHE 3Ha-
yuMocTH. C rIyOMHOM MPOMCXOIUT 3aKOHOMEPHOE YBEIUYEHHUE MIIOTHOCTH CIOXKEHUs 3a c4eT 0o-
jlee MJIOTHOW YMAaKOBKH YacCTHII, a MPU ABMXKEHHUHU T10 MOMEPEYHHUKY MOMMBI B BEPXHEM CJIO€ OYBBI
— MOCTENEHHO YMEHBILIAETCs, BCIEACTBHE YBEIMUYEHUS COJCpP)KAHUS OPraHWYECKOro BEIECTBa, B
TOM YHCJIE U TyMyca, KOPHEH, a TaKXkKe JesSTEIIbHOCTH MOYBEHHON Me30(ayHBbI.

Tabauya 4.18
Cpeanne 3HAYEHHUS HEKOTOPBIX MoKa3aTeneil pu3nYecKnx U (PU3NKO-XMMHYECKHX CBOMCTB mouB (N=3)

SxoTor I'mybuna B3siTHS 00pasna, cM

0-10 | 10-20 | 40-60 | 60-80

Kucrnomnocmo nousoi
BIIIT 1 6,60 6,80 6,60 6,90
BIIIT 2 6,20 6,10 6,20 6,10
BIIIT 3 5,70 5,90 5,90 6,40
BIIIT 4 6,10 5,90 6,00 6,20
ITnomnocms croocenus, 2lem’
BIIIT 1 1,23 1,54 1,58 1,45
BIIIT 2 1,16 1,38 1,47 1,55
BIIIT 3 1,16 1,48 1,62 1,60
BIIIT 4 0,94 1,30 1,50 Her nanHbIX
ITonesas énascnocms, %

BIIIT 1 10,2 6,1 3,7 2,5
BIIIT 2 25,7 14,2 7,6 6,9
BIIIT 3 16,8 7,4 5,9 3,5
BIIIT 4 27,3 15,9 8,0 4,9

Tabauya 4.19
JlucrnepcuoHHBII AaHAN3 HEKOTOPBIX (PU3HYECKHX CBOIiCTB mouB (N=24)

daxrop Kucnornocts [TnoTHOCTB CIIOKEHUS
Fpaxr, p Jons Biusiaus, % Fpar, p Jons Bnusiaus, %
I'puBa 12,67 0,0002 66,5 11,202 0,0002 18,3
I'nyOuna 0,74 0,581 0,0 80,357 0,0000 71,0
Omuoka 33,5 10,7

Hpumeyanne: F,,, = 3,63.AHanu3 BeIMOIHEH TONbKO 11 cioeB 1no4ssl 0-10u 10-20cm.
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JlaHHBIE 3aMEPOB IMMOJICBOW BIAKHOCTH CBHUJICTCILCTBYIOT O TOM, YTO YPOBCHb IPYHTOBBIX BOJI
3ajeraeT riy0oKo, U KanwuIsIpHas KaiiMa HaXOAUTCS 3a IpeesaMu MOYBEHHOTO MPpOoduiIs, o3To-
My OMOTeHHasi aKKyMYJISIIIMS B BEPXHUX TOPU3OHTAX MOYBBI UJET IJIABHBIM 00pa30M 3a CUET MOCTY-
TUICHHS IPOJTYKTOB Pa3lIOKCHUS OPraHUIECKOT0 BEIIECTBA C OMAJIOM M B KOPHEBOM 30HE, a TAKXKE C
MPUBHECCHHBIM AJIITIOBHEM.

Pacqu 3a11aCcoOB 23JICMECHTOB OpFaHI/I‘-IeCKOFO BCIICCTBA U MCTAJIJIOB B AJIJTFOBUAJIBHBIX ,Z[epHOBBIX
I104YBax YCTaHOBI/IJ'I, yTO II0 CpaBHeHI/IIO C J'IYTOBBIMI/I II0O4YBaMH1 OHH HAKAIIJIMBAKOT 3HAYUTCIIBHO
MEHBIIIee UX KOJUYECTBO: OPTAaHMYECKOTro BelecTBa u xene3a B 10, kanmmst — 2, kanbius — 3, Map-
ranna — 20,imuaka — 11,xpoma — 2, Hukens — 8u meau — Spas (tadu. 4.20).ITockonbKy gaHHBIE IO
3aliacaM SABJIAKOTCA HpOI/I3BO,Z[HBIMI/I OT IINIOTHOCTHU CJIOKCHHS U OT KOHI.[CHTpaI_[I/II/I METaljla B Hpe;[e-
Jax 3KOTOMA, TO paclpesielieHne X Mo MPOOHBIM IUIOMAASIM HOCUT TOT ke xapaktep. OaHaKo u3-
MEHEHHE B TpeJIeNIax MOYBCHHOTO PO UMEET CBOM Pa3IMYMsl, YTO BBI3BAHO 00JIee BRICOKUMU
3HAYCHUSMH TJIOTHOCTH CIIOKEHHUS M MEHBIICH BIAXKHOCTBhIO. Hampumep, 3amacel jkene3a u psjia

APYrux 3JICMCHTOB HC UMCIOT TCHACHIIUHN K ITIOCTOSAHHOMY yGBIBaHI/IIO.

Tabauya 4.20
YcpenHeHHbIe JaHHBIE 110 3aMaCY OPraHU4YECKOr0 BellleCTBA U METAJLJIOB
B aJUIIOBUAJILHOM 1epHOBOI Mo4Be

Crioii 3HaueHue 1oKa3aresis y pasHbIX dJEMEHTOB, Kr/ra
noussy, cm | OPFAHHACCKOC Fe K Ca Mn Co Zn Pb Cr Ni Cu Sr
BELIECTBO
BIIIT 1 (xocmpeyoswlil npupycioewiii 6a)
0-10 17,6 2106,5945,8| 639,00 72,21 2456 462 6,28 6,80 3pP3 091 90,9
10-20 12,3 2340,6886,1| 786,00 69,00 28,783 664 627 550 297 107 90,9
40-60 11,0 2462,1760,2| 759,5 356 3332 320 297 512 200 080 90,6
60-80 4,4 2003,3630,1| 651,4 16,4 26283 0,76 840 399 1777 088 70,5
BIIIT 2 (wepemywnux 6y0poswiii)
0-10 58,6 4016,41525,8 761,7| 548,8) 22,36 14,18 7,1p 7,48 57 182 0,28
10-20 27,1 4043,81399,4) 712,4| 337,4 27,3% 987 6,78 7,23 416 140 0,14
40-60 9,8 24525839,8| 640,3] 39,21 3300 2,74 336 460 278 0,44 00,0
60-80 9,4 2323,p737,6| 6345 24,0 3253 386 3233 658 177 0,48 00,0
BIIIT 3 (nunnsx uepemyxo6o-0y606wiil)
0-10 60,6 2889,41068,4f 709,9| 232,9] 22,23 7,04 168 907 317 142 0,29
10-20 14,2 2743,2939,1| 639,4 96,4 2652 458 242 9,76 207 096 10,1
40-60 8,48 2393,0844,9| 6854 27,04 37,19 474 4581 11|96 2/20 0,00,00 0
60-80 3,4 1372,4526,4| 620,51 12,32 2861 182 2,73 1001 1|31 (Q,00230
BIIIT 4 (0ybpasa aunoso-6:1306as)
0-10 75,0 3405,61647,1| 631,9| 427,5 18,38 1482 286 13p4 6,00 1}49 0,48
10-20 42,1 4307,61881,6| 615,1| 440,6) 23,34 1429 282 16,06 649 2|52 0,19
40-60 10,9 2052,11240,0 595,5| 74,7| 253% 572 135 16,838 246 133 0,00
60-80 7,1 2596,11066,0 607,0| 35,8| 21,46 2,89 0,783 1496 151 148 0,00

Ha ocHOBe MaTepHualioB UCCIICIOBAHUI YCTAHOBJICHA JOCTATOYHO TECHAs CBSI3b MEXKIY COAEp-

KAaHUECM OpI‘aHI/I‘IeCKOI‘O BCIICCTBA, KOHHCHTpaHHeﬁ 6OJ'II>H_II/IHCTB3. METAJIJIOB B paBJ’II/I‘IHBIX CJIOAX
NOYBBI U T'PaHYIOMETPUYECKUM cocTaBoM (Tadiu. 4.21). JlocToBepHasi MOJOXKHUTENbHAs CBS3b C
CYMMapHBIM COJICPYKAHHEM TJIMHUCTON U WIMCTOM (pakIuii B BEpXHEM CJI0€ ITOYBBI YCTAHOBJICHA Y
TaKUX AJIEMEHTOB KakK KeJe30, KaJIuid, MapraHell, IIMHK 1 HuKelb. B cinoe moussl 10-20cm Kk 3THM

DJICMCHTaM I[OGB.BJIHIOTCH XpoOM U MCIb. Hpnqu MNEpCUCHb NCPCUYHUCICHHBIX BbBINIC MCTAJIJIOB
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B K&KJIOM CJIO€ TaK)K€ TECHO KOPPEIUpPYyeT U C OPraHuYecKuM BenlecTBOM. CBSI3b XpoMa B BEpXHEM

CJIO€ MOYBBI C OPraHUYECKUM BEIIECTBOM JOCTOBEPHA, OTHAKO C INIMHUCTON U WIMCTON (hpakiusiMu

HE MOJATBEPIXKACHA, X0Ts U cpaBHUTENBbHO Bbicoka (0,703)./lanHble CBSI3U TOCTATOYHO TOYHO OIIH-

CBIBAIOTCS ypaBHeHHEeM mpsiMoit Buaa Y=K-X+b u o0bsicustor ot 61 1o 98% nucnepcun y pasHbIX

seMeHTOB (Tabdi. 4.22).

Marpuia ko3 (PpUIHEHTOB KOPPEISIUU MEKIY COAep:KaHHeM HOHOB
METAJUIOB U (ppaKIusiMU IPaHyJIOMeTPUIECKOro coctaBa B cjosx mouBbl 0-10u 10-20cm

Tabauya 4.21

Inemenr |OPTAHIUCCKOS bl ca | Mn | co | zn| Pb| cor| Ni| cu
BEILECTBO
Cnoii nousor 0-10cm
Fe3+ 0,819 1,000
K+ 0,869 0,880/ 1,000
Caz2+ 0,895 0,827| 0,795 1,000
Mn2+ 0,802 0,948| 0,890 0,866 1,000
Co2+ 0,267 0,050 0,148 0,259 0,105 1,000
Zn2+ 0,797 0,881 0,919 0,718 0,892 0,082 | 1,000
Pb2+ -0,276 0,141 0,019 -0,041 0,185 0,011 0,208000L
Cré+ 0,830 0,612 0,811 0,65f 0,56 0,259 | 0,723 | -0,298| 1,000
Ni2+ 0,783 0,849| 0,950 0,748 0,853 0,065 | 0,884 | 0,164 | 0,706 | 1,000
Cu2+ 0,557 0,660 | 0,607 0,462 0,636 -0,222| 0,708 | 0,135 | 0,425| 0,729 | 1,000
pH -0,304 -0,187 -0,08¢6 -0,173 -0,207 0,306 -0,030664,| -0,288| 0,073 -0,167
Ilecok -0,833 -0,943 -0,967 -0,782| -0,949 | -0,125| -0,922 | -0,071| -0,703| -0,916| -0,650
I'muna+un 0,833 0,943| 0,967 0,782 | 0,949 | 0,125 | 0,922 | 0,071 | 0,703| 0,916 | 0,650
Crnoit nousvt 10-20cm
Fe3+ 0,944 1,000
K+ 0,977 0,940 1,000
Ca2+ 0,350 0,314 0,202 1,000
Mn2+ 0,963 0,953| 0,951 0,342 | 1,000
Co2+ 0,308 0,288 0,211 0,656 | 0,344 | 1,000
Zn2+ 0,897 0,816/ 0,913 0,246 | 0,902 | 0,139 | 1,000
Pb2+ -0,031 0,024 -0,0790,609 | 0,030 | 0,175| 0,133 1,000
Cr6+ 0,835 0,699/ 0,834 0,001 | 0,780 | 0,156 | 0,721 | -0,442| 1,000
Ni2+ 0,975 0,887 0,969 0,361 | 0,938 | 0,281 | 0,941 | 0,007 | 0,805 | 1,000
Cu2+ 0,885 0,777 0,870 0,206 | 0,830 | 0,153 | 0,875 | -0,108| 0,722 | 0,906| 1,000
pH -0,410 -0,521/ -0,453 0,441 -0,366 0,186 -0,246 70,4 -0,427| -0,278§ -0,407
Ilecok -0,969 -0,942| -0,994 -0,159| -0,945 | -0,150| -0,917| 0,105 | -0,821| -0,959 -0,892
['muna+un 0,969 0,942| 0,994 0,159 | 0,945 | 0,150 | 0,917 | -0,105| 0,821 | 0,959| 0,892

IIpumeuanue: o0beM BBHIOOPKH Ul OpraHuueckoro Beriecrsa 36 oOpasios, metamioB — 108, rpanynomerpuye-
CKOT'0 coCcTaBa — 12;>KMPHBIM LIBETOM BBIJIEJICHBI JOCTOBEPHbIE 3HAYEHHUS IPU 5% ypoBHE 3HAYMMOCTH.

Tabauya 4.22
3HaveHHns mapaMeTpoB PYHKIHH ONMUCHIBAIONIEH BJIMSHIE KOJIHYECTBA (PpaKumii IIMHBI K WJIa HA
coiep:KaHie HOHOB METAJIJIOB H OPraHHYeCKOro BelleCTBA B A/LTIOBHAILHOM 1€PHOBOJ MOYBe

Tapaverp 3nauenus napamerpoB Gpysakun Y=K-x+b
ypaBHEHHS OPFaHiHeckoe Fe K Ca Mn Zn Cr Ni Cu
BEILIECTBO
Crnoii nouswvt 0-10cm
K 0,076 28,36 15,02 2,445 6,529 0,184 0,119 0,065,018
b 0,583 1253 380,2 499,9 62,98 0,666 2,4p4 0,682 4100,
R* 0,693 0,890 0,935 0,611 0,900 0,850 0,7p8 0,839 7980,
Crnoit nouser 10-20cu
K 0,035 25,74 13,16 -* 4,538 0,110 0,111 0,05 0,018
b 0,336 1410 4114 - 2,882 2,111 2,674 0,881 0,344
R® 0,939 0,887 0,987 - 0,893 0,84pD 0,674 0,918 0,795

HpnMeqal-me: * - JAOCTOBCpHAs CBA3b OTCYTCTBYCT.
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Koppensmus TIMHUCTON U WIMCTOW (PpaKIuii ¢ OpraHWYECKUM BEIIECTBOM MOXKET OBITh 00Y-
CJIOBJICHA TE€M, YTO B AJUTIOBHAIILHON JIEPHOBOM MMOYBE MEXAHUYECKUE DJIEMEHTHI 3TUX (PaKIUil Co-
CTOSAT B 3HAUUTEIHHONW MEPE M3 OPraHWYECKUX M OPTaHOMHHEPAIBbHBIX YaCTHII, MPEICTABIISIONIINX
c000i1 COeMHEHUSI METAUIOB ¢ TYMYCOBBIMH BelecTBaMU ((yIbBOKUCIOTHI, TYMHHOBBIC KHCIIO-
ThI), @ HE U3 MUHEPAIbHBIX. MHOTOYMCICHHBIMU HCCIICOBAaHUSIMHU YCTAHOBICHO, YTO MEJKOINC-
MEPCHBIC MEXAHUYECKUE 3JICMEHTBI MTOYBBI MOTYT COCTOSITh M3 OpraHOMHHEpaibHBIX yacTull (Tro-
puH, 1965, 1966Edpemos, 1971;Tronun, 1958;11106a, 2001;u ap.). U3BecTHO, 4TO OpraHHYecKoe
BEIIECTBO MOYBBI XapaKTepU3yeTcs: OOJIbIION BOJOYACPKUBAIOLIECH, HOHOMOTJIOTUTENBHOM CrI0Cc00-
Hocteio (Bemmouenko, 2005). 910 B HEKOTOPOI CTEMEHH OOBACHACT M TECHYIO KOPPEJSAIHMIO CO-
JepKaHus METauIoB ¢ opranuveckuM BeriectBoMm (KabGara-Ilenmuac, [lenamac, 1989; UnbuH,
1991; Illo6a, 2001; u ap.). Opranuyeckue BemiecTBa OOPa3yIOT KOMIUICKCHBIX COCTUHEHHH C
bpakusaMu TIIMHBL ¥ WiIa 1 GOPMUPYIOT MEXaHUYECKHEe 3IeMeHThI. VccnenoBaTensiMu yCTaHOBIIEH
(akT comepxanus rymyca (OpraHMYECKOTo BEIIECTBA) B TOHKOM TJIMHUCTOM aJUTIOBUH, TJI€ €ro KO-
audectBO MoxkeT gocturath 10-15% (loOpoBoibckuii, 1984, 2005)B dhopmupoBanuu opraHoMu-
HEPATbHBIX M OPTaHUYECKUX KOJUIOMIOB OOJbINAs POJIbh MPUHAIICKHUT OCOOCHHOCTSM MOEMHOTO
pexuMa OTIIOKEHUN — 9acTh MX MOXKET ObITh 00pa3oBaHa B IPOIIECCE MTOYBOOOPA30BAHUS B TyMY-
COBO-aKKYMYJIATUBHBIX TOPU30HTAX, a APYyTras 4acTh OTJIO)KEHA B BHJI€ IPUBHECEHHBIX KOJIOMIHBIX
OpraHO-MUHEPaTbHBIX K MUHEPATBHBIX YaCTHUIl TOJBIMHA BOJAAMH

Ponb ¢QurorieHo3a B TaHHOM cllydae CBOAMUTCSA K 3aMEJICHUIO CKOPOCTH TOTOKa BOJBI, UTO
CIOCOOCTBYET OCAXKACHHUIO YacTUIl. MeTauibl, He CBSI3aHHbIE C OPTaHUYECKUM BEUIECTBOM IOYBBI
(k00aNbT M CBHHEII), MOCTYMAIOT B Hee ¢ omazoM. Koppensiun MeTauioB Mexay co00i BbI3BaHbBI
UX COBMECTHBIM IMOCTYIIJICHHEM C aJUTFOBHEM, B KOTOPBIN OHH TOMAIAIOT IPU SPO3HOHHON J1esATENb-
HOCTU PEKU. Y CTAHOBJIIEHO, YTO HUKEIh IIPHU BHIBETPUBAHUH TOPHBIX MOPOJ JIETKO BBICBOOOKIAETCS
U OCa)kJaeTCs MPEUMYIIECTBEHHO ¢ OKCHIaMH kene3a u maprania (Apxumos, 2008).MsI gomycka-
€M HaJIW4yue MOoJO00HOTO MeXaHHW3Ma COOCAKICHHS M A JAPYTUX METANJIOB, UCXOJS U3 TECHBIX
KOPPEJSIIIHOHHBIX CBSA3EH MEXIY HEKOTOPHIMHU U3 HUX.

OTCcyTCTBHE KOPPENSIUOHHBIX COOTHOIICHUN MEXAY COACpKaHHEM METaNIOB U OpraHuye-
CKUM BelecTBOM B cosx mouBsl 40-60u 60-80cm 3a uCKIIOUeHHEM IMHKA (BBICOKAS M JIOCTOBEP-
Hast) TPYIHO OOBSCHUMBI, HHTEPIPETUPOBATh HMX 0O€3 MOMOJHHUTEIBHBIX HMCCIICIOBAHUI CIIOKHO
(tabmn. 4.23).0TcyTCTBHE CBSI3CH MOXKET OBITh BBI3BAHO HH3KHUM COJICP)KAaHHEM OPTaHUYECKOTO Be-
IIECTBA, CHJILHON BapUATHBHOCTHIO, HAPYIIEHHOCTHIO MPOIIECCOB MOYBEHHOI'O T€HE3WCA AJLTIOBH-
aIbHBIMU HAHOCHBIMH MPOLIECCAMHU.

MO’KHO BBIIENIUTD FPYMIIBI METAIIJIOB MJIM UX IJIESIBI TECHO JIMHEWHO CBSI3aHHBIE MEXY CO00i
B PACCMOTPEHHBIX CIIOSIX M CIIOCOOCTBYIOIIME JTMOO HAKOIJICHUIO JPYT Apyra B MOYBE, JIMOO CHH-
xeHuto. Harpumep, kanuii, Mapraseil, Melib UMEIOT JOCTOBEPHYIO TECHYIO TOJIOKUTEIHHYIO CBS3b

c xene3oM B cioe mouBsl 40-60u 60-80cm (puc. 4.11), T.e. SABISAIOTCS MO T€OJIOTHYECKOI KlacCH-
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Tabnuya 4.23

Matpuua ko3¢ GpuIMeHTOB KOPPeIsIHH MeXKAY Coiep:KaHHEeM HOHOB
MEeTANJI0B U (PPAKLUSIMH I'PAHYJIOMETPUYECKOr0 cocTaBa B ciiosax mouBsl 40-60u 60-80cm

Diement | OPFAMIHCCKOC | e K Ca Mn Co Zn Pb Cr Ni
BEIIECTBO

Cnoti nousor 40-60cm

Fe3+ 0,505 1,000

K+ 0,375 0,944 | 1,000

Ca2+ -0,058 -0,417 -0,622| 1,000

Mn2+ 0,584 0,959 | 0,947| -0,523 1,000

Co2+ -0,410 -0,297| -0,283 0,474 -0,46[1 1,000

Zn2+ -0,280 0,312 0,44( -0,446 0,389 -0,400 1,000

Pb2+ -0,423 -0,814 | -0,719 0,219 | -0,819 0,410 -0,356 1,000

Cré+ -0,017 0,584| 0,788 | -0,695 0,648 | -0,297 | 0,691 | -0,472 1,000

Ni2+ 0,027 0,257| 0,289 -0,22% 0,279 0,078 0,241 O7D,| 0,047 1,000

Cu2+ 0,603 0,798 | 0,734| -0,212 0,864 -0,400 0,215 | -0,794 | 0,419 0,099
Cnoti nouswr 60-80cu

Fe3+ 0,762 1,000

K+ 0,543 0,871 | 1,000

Ca2+ 0,054 0,123 -0,058 1,000

Mn2+ 0,718 0,833 | 0,859| -0,152 1,000

Co2+ 0,341 -0,199, -0,500p 0,317 -0,2911 1,000

Zn2+ 0,860 0,503 | 0,446| -0,181 0,575 0,296 1,000

Pb2+ -0,189 -0,130 -0,458 0,519 -0,393 0,268 -0,451,000

Cré+ 0,143 0,260| 0,642 | -0,482 0,595 -0,550 0,360 | -0,788 | 1,000

Ni2+ 0,458 0,438| 0,097 0,231 0,334 0,155 0,189 ®,42-0,238| 1,000

Cu2+ 0,387 0,731 | 0,680| -0,137 0,659 -0,529 0,166 0,104 0,199 0,358

IIpumeuanue: 0ObeM BEIOOPKH [UIst OPraHUKK 12, JuIs METaJIOB
3HaveHus npu 95% ypoBHE 3HAYUMOCTH.

- 36, JKUPHBIM LIBETOM BBIACJICHBI JOCTOBCPHLIC
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Puc. 4.11.B3aumoBJiusiHHe COIEpKAHMS >Kejle3a ¢ IPYrUMMH MeTa/uiaMu. BBepxy B cjioe MOYBBI

40-60cm BHm3y — 60-80cm.



43

dukanyn — cugepoduaamu (INoasammvur, 1930).Bo3M0KHO, 3TO CBSI3aHO C TE€M, YTO COCAMHEHUS
JKele3a U MapraHia o0JaaloT CIIOCOOHOCTHIO aKKYMYJIHPOBATh TsHKENbIe METAJUTBI B cocTaBe Fe-
KOHKPELHUI: OpTINTEHHOB U popeHiTelinoB (Boasuunkuii, 2008).ITosBasI0TCS 1 0OpaTHBIC CBA3H:
CBUHEI C JK€JIe30M, KaJueM, MapraHlleM U MeJIbl0, KAJIbLIUN C KaJIHeM.

JlocTaTogyHO MHTEPECHO TOBEACHUE MOHOB KaybIlHs: B cioe mouBbl 0-10cm OH TecHO cBsi3aH C
OpPTaHMYECKHUM BEIIECTBOM, JKEJI€30M, KaJlueM, MapraHieM, [IMHKOM, HUKEJIEM, XpPOMOM H MEJbIO,
toraa kak B citoe 10-20¢cM — TOJIBKO ¢ KOOAJIBTOM M CBUHIIOM, a B cioe nouBbl 40-60cM — TOJIBKO ¢
KaJIeM W XpOMOM, TIpudeM CBsi3b oOpatHas. B cioe moussr 0-10cm y cBuHIIA 1 KOOAbTa TOJIHO-
CTBIO OTCYTCTBYIOT CBSI3HM C APYTMMH MeTauiamu, a B cioe 10-20cm oHM 0OHapy>KHMBalOT J1OCTa-
TOYHO TECHYIO JIOCTOBEPHYIO KOppelsuio ¢ kansimeM. B cinoe 40-60cm y kobanbta cBA3b € Apy-
TUMH DJIEMEHTAMU TaK)Ke OTCYTCTBYET, Y CBUHIIA OOHAPYKUBAETCS OTPHUIATENIbHAS CBSI3b C MEbIO,
JKeJIe30M, KaJueM U MapranieM, a B cioe 60-80cwm emie u ¢ XpoMoMm.

13380:71)1188

1. Pactipenenenue alTlOBUATIBHBIX JIEPHOBBIX MOYB MO MPOGUITIO MPUPYCIOBON YaCTH TOWMBI
BCKPBUIO CTaUHHOCTh MX (HOPMHUPOBAHHS. OT MPUMHUTHBHBIX CIIOMCTBIX — B HEMOCPEICTBEHHOU
OJIM30CTH OT pycia peKH, 10 COOCTBEHHO JICPHOBBIX — HanboJiee yIaleHHbIX OT Hero. MecTomnoJio-
JKEHHE MOYBbl B COBOKYMHOCTH C OCOOEHHOCTSMHU THJIPOJIOTHUYECKOTO PEeKMMa HaKIa/bIBaeT OTIIe-
4aTOK Ha CoJiep>KaHue OONBIIIMHCTBA METAJUIOB, KOJMYECTBO OPraHMYECKOTO BEIIECTBA, COOTHOIIIE-
Hue (ppakimii TPaHyJIOMETPHUYECKOTO COCTaBa BEPXHUX T'YMYCOBBIX TOPU30HTOB, KOTOPHIE OTpaXka-
I0OT B CBOEM CTPOEHHH BO3ACHCTBHE BHEIIHUX (PAKTOPOB CpeAbl U SBISIOTCS OCHOBHBIMH JHArHO-
CTUYECKHMHM TpH3HAKaMU pa3/eleHHUs] EePHOBBIX MOYB Ha MoATUIIBI. Huxkenexaimiue ciou npea-
CTaBJICHBI OJJTHOPOJIHBIM 10 CTPOCHHIO AJUTFOBUEM JIETKOTO TPAHYJIOMETPHUECKOTO COCTaBA.

2.3a 10 et mpou30ILI0 CYIIECTBEHHOE YTsDKEIEHUE TPaHyIOMETPUIECKOTO COCTaBa BEPXHUX
TOPU30HTOB TMOYBHI 32 CUET YBEIMYEHHUS COJIEPKAHUS TJIMHUCTBIX (PAKIMM, YTO BBI3BAHO OCOOEH-
HOCTSIMU OTJIaraBIIETOCs aJUTIOBUSL. DTO CBHUJIETENICTBYET O TOM, YTO aKTUBHBIN mporiecc Gopmu-
pOBaHUs IPUPYCIOBOM MOWMBI C CEAMMEHTALMEN PYCIIOBOIO AJIIIOBUS HA PACCMOTPEHHOM Y4acTKe
NOWMBI 3aKOHYEH. B HacTOSIIMiI MOMEHT BpeMEHH OTJIaraercsl MOMMEHHBIH alTioBUil — Oonee Ts-
JKEINbIl 10 TPaHyJIOMETPUYECKOMY COCTaBY, OCHOBHAs pOJib KOTOPOTO COCTOUT B BBIPABHUBAHHUHU
penbeda U B KOHEUHOM UTOre B (DOPMUPOBAHUH TIOUBHI.

3. munucTas u unucrast Gppakuus B aUIFOBHATBHBIX HAHOCAX OYCHBb TECHO CBSI3aHBI C COJEP-
YKaHUEM OPTaHUYECKOTO BEIIECTBA, O YEM CBHJICTEILCTBYIOT JIOCTOBEpHBIC Ha 5% ypoBHE 3HAYU-
MOCTH 3Ha4YeHHs Kod(pduimenToB koppemsaiueit (s cmost moussl 0-10 cm R2=O,69, 10-20cm —
R?=0,94).

4. HakoruieHHe BaJIOBBIX (JOPM METAJUIOB B BEPXHHX cJ0sX mo4Bbl 0-20cM (3aXBaThIBAIOIIUX H
T'YMYCOBBI TOPU30HT) B OCHOBHOM 3aBHUCHT OT OCOOCHHOCTEH OTJIOKCHHOTO aJUTIOBHUS, YEM BHIIIIC

COACPIKAHUC IMNIMHUCTBIX U WIINCTBIX YaCTHUIl B HEM, TCM BbIIIC U KOHLUCHTPALUA MCTAJIJIOB B ITOYBC.
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JlaHHBIE COOTHOIIEHUSI UMEIOT JIMHEWHYIO 3aBUCHUMOCTh C BBICOKUMHU KO3 (dHULIMEHTaMHU JAeTepMHU-
HaIu. Ponb pacTUTENBHOTO MOKPOBAa BTOPOCTETICHHA U CBOAMTCS K YMEHBIIEHUIO CKOPOCTEH Te-
YEeHWUS TTOJIOW BOJBI M IIEPEPACIPEICIICHUIO aJUTFOBUS HA TTOBEPXHOCTH MMONMBI.

5. B cnosix moussr 40-60u 60-80cM cBs3b copepKaHUs METAIIJIOB C OPraHUYECKHUM BEIIECTBOM
MOYBBI OTCYTCTBYET y OOJBIIMHCTBA U3 HUX. BBIIENSIOTCS IPpyHIIbl METAIJIOB TECHO JIMHEWHO CBSI-
3aHHBIE MEKIY COO0M M BO3MOXHO CITIOCOOCTBYIOIINE JIMO0 HAKOIJICHHUIO APYT ApYyra B OUYBE, IN0O
CHI)KCHHIO: Kalluii, MapraHel], Me/ib UMEIOT JOCTOBEPHYIO TECHYIO MOJIOKHUTEIBHYIO CBS3h C JKele-
3oM. [losBrnstoTes 1 0OpaTHBIE CBS3H: CBHHEII C XKeJIe30M, KalleM, MapraileM U Me/blo, KalbLHi ¢
KaJIuEM.

6. AToBHANIbHBIE JIEPHOBBIC MOYBBI UMEIOT BHICOKYIO BapHUAOEIBHOCTH COACPIKAHHSI HOHOB
METAJIJIOB U OPTaHMYECKOT0 BEIIECTBA B MOYBE, YTO CBA3AHO C MX MECTOIOJIOKECHHEM B Ipeenax
MOWMBI U TJIyOHMHOM 3ajIleraHus B Ipeeiax MmouyBeHHOro npoduist. B Bepxuux cimosx moussl (0-10u
10-20cM) OCHOBHBIM HCTOYHHKOM BapbHPOBAHUS jKeje3a, Kajius, MapraHiia, [IMHKa, CBHHIIA, XpoMa
Y HUKEJIS SIBJISIETCS TIOJIOKEHUE IKOTOMa B pocTpancTBe — Oonee 50% nucniepcun. Tonbpko comep-
YKaHUE KalbIUsl U KOJIMYECTBO OPTaHMUYECKOTO BEIIeCTBa 00Jiee TECHO CBSI3aHO C TIYOMHOM, HeXe-
JIU C MecCTOHaxoXneHueM skoromna. B cimosx moussl 40-60 u 60-80 cM OCHOBHBIM HCTOYHHUKOM
BapbUPOBAHUS KaMs, KalbIUs, XpoMa U MEJIU SBJSIETCS MOJIOKEHHE DKOTOMa, a JUIsl Keyes3a, Map-
rafila, [MHKA, CBUHIA M HUKES — MIIyOMHA a TMpeenax MmouBeHHOro npoduns. s comeprkaHus
KaJbIMs IO BCeMY MPOQHIIIO BRISIBIIEHA CYIIECTBEHHAs J10J1s1 orperHocty — 6omee 40%.

7. ATUTIOBHAJIBHBIM JIEPHOBBIM TOYBAM CBOMCTBEHHA OJM3Kash K HEHTpaTbHOW W HEUTpaiabHas
peakIus cpejibl, 3HaYeHUs KOTOpo# cBsizaHbl Oosee yeM Ha 60% c UX MECTOIMOI0KEHUEM B TIpeJie-
JaxX MOWMBI, U UX MU3MEHEHHE HE CBS3aHO C TNIyOMHOW. 3HaYEHUS IJIOTHOCTU CIIOKEHUS MOYBHI B
Oonbleil creneHu, Ha00opoT, onpeaeneHsl O6onee yem Ha /0% aucnepcun riyOMHOU, TOTAA Kak
MECTOTIOJIOKEHUE TTPUKONKH B Tpenenax moimsl odycnaBiauBaet jauiib 13,3% qucnepcun. C riry-
OMHOM MPOUCXOJUT 3aKOHOMEPHOE YBEIHUEHHUE IUIOTHOCTU CIIOKEHUS 3a cueT Oosiee MIOTHOM yra-
KOBKH YaCTHIl, @ TIPU JBIKEHUU TIO TOMEPEUYHUKY TOMMBI B BEPXHEM CIIO€ TIOYBHI — IMOCTETICHHO
YMEHbIIIACTCS.

8. 'yMmycoBbIe TOPU3OHTHI AJUTIOBUAIBHBIX JEPHOBBIX MOYB MPEACTABISAIOT cO00i Guoreoxu-
MUYECKHIl COpOLMOHHBIN Oapbep, Tae aKKyMYJSIUS 3JEMEHTOB MPOSBISETCS TOBOJBHO YETKO.
Pacnipenenenre G0NBIIMHCTBA METAIIOB MO MPOMUIIO MOYB HOCHT IMOCTETICHHO YOBIBAIOLIUH Xa-
pakrep. HanMeHbIue KOHIICHTPAIIMM METAJUIOB CBONCTBEHHBI NMPUMHUTHBHBIM CIOUCTBIM JIEPHO-

BbBIM IIOYBaM, HauOOJIBIIINE ACPHOBBIM.
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4.3.BapuatebHOCTb COJeP:KAHNS 30JbHBIX 3J1eMEHTOB B HANIOYBEHHOM
NMOKPOBe U BEPXHEM CJI0€ MO4YBbI COCHSAKA JIUIIATHUKOBOT0

[TouBa, Kak M3BECTHO, — BAXKHEUIIINI KOMIIOHEHT JIECHBIX 3KOCHUCTEM, BO MHOT'OM OIPEIEIISIO-
MK UX CTPYKTYPHYIO OPTaHU3aIMIo, MPOIYKTUBHOCTh U 3aKOHOMEpHOCTH pa3Butus [9-11]. Ona, B
CBOIO OYepe/ib, HaXOAUTCS MO MOIITHBIM BO3ACHCTBUEM KOMILJIEKCA OMOTUYECKUX U aOMOTHUECKUX
(akTOpOB, BBHI3BIBAIOIIUX MPOCTPAHCTBEHHO-BPEMEHHbIE M3MEHEHHs BceX ee cBoiicTB [1, 8]. U3y-
YeHHE CBOWCTB MOYBBI, UX CTPYKTYPHOU OpraHu3alnuy U (yHKIIMOHAIBHON POJIH B JECHBIX OHOTeo-
IICHO3aX OCOOCHHO Ba)KHO B 3amoBegHMKax [4, 5], Ha TEPPUTOPUU KOTOPBIX, HAXOIAIIMXCS ITOJ
0COOBIM PEXUMOM OXpaHbl, IPUPOIHBIE MPOIECCHl MPOTEKAIOT €CTECTBEHHBIM IyTeM 0e3 BMelIa-
TEJIbCTBA YEJIOBEKA.

Hean Hameii padoThl 3aKiTt0YaIach B OIICHKE BapHaOCIBbHOCTH MacChl OPraHUYECKOTO BeEIle-
CTBa U 30JIbHBIX 3JIEMEHTOB B HAIIOYBEHHOM MOKPOBE U BEPXHUX CJIOSAX MOYBHI COCHSKA JIMIIAHU-
KOBOT'0, TO3BOJIAIONICH 000CHOBAaTh 00HEM BBIOOPKH, HEOOXOIUMBIN ISl JOCTHIKEHHUS TpeOyemoi
TOYHOCTH TPH M3YyYCHUU 3aKOHOMEPHOCTEH MPOTEKAaHUs B JIECHBIX 3KOCHUCTEMaX OMOJOrMYECKOTrO
KPYrOBOpOTa BELIECTB M BEACHHM KOJOTMUYECKOr0 MOHUTOpUHTA. OHa SBISETCS MPOAOJDKECHUEM
HAYaThIX HAMH HUCCIICIOBAHUI [2], UMEIOIIMX OJITOBPEMEHHBIIH XapaKTep.

Martepuan u meroauka. Mcxoausiii Marepuan coopad Ha mpoOHo# Tutomaan Ne 9, 3amoxkeH-
Hoii B 2005rony B kB. 893anoBennuka B 80J1eTHEM COCHSIKE JTUIIATHIKOBOM, PACIIOI0KEHHOM Ha
JIOHHOM BCXOJIMJICHMH BTOpO#l Teppackl p. b. Kokmara. Pensed yuyactka poBHblil. B sxuBom Ha-
MMOYBEHHOM ITOKPOBE, MPOEKTHUBHOE MOKPHITHE KOTOPOro cocTtaBisieT 74 %, nmpeobnamaroT Kiauo-
HUU JIeCHas U oJieHbs. [louBa 1epHOBO-110A30MCTas WIUTIOBUATIBHO YKEJIe3UCTas phIXjioNecyaHas Ha
nceB10(pHOPOBBIX AJUTIOBHATIBHBIX MECKaX, MPOPHIL KOTOPOW pa3/ieieH Ha psii TOPU30HTOB:

AO — 0-1,5cMm. JlecHast moacTHIIKA, JIUCTOBATAs!, phIxias, cyxas. COCTOMT U3 MOTypa3IoKUB-
HIMXCS OpraHU4ecKuX ocTaTkoB. CONEpKUT MUHEPAIbHYIO MPUMECh U B HEOOJBIIOM KOJIHMYECTBE
MEJIKUE KOPHHU PACTEHUH.

A1A2 — 1,5-11cm. TemHOBaTO-CcephIil, 6ECCTPYKTYPHBIH, PHIXJIBbIN, PHIXJIONECUAHBIN, CBEKUN.
ConepxuT B HEOOJBIIOM KOJIMYECTBE MEJKHE M CKEJIETHbIE KOPHU JEPEBHEB COCHBI. BKitodeHus
IpEJICTaBJICHbI CKOIJICHHEM Menkux yriei. [lepexon B cneayronuii ropu30HT KapMaHaMu, TPaHU-
11a repexo/a HepoBHasl.

A2 — 11-23cMm. [IpiMuaHblii, 6€CCTPYKTYPHBIH, YINIOTHEHHBIH, phIXJIONecuanbli, cBexwuii. Co-
JIepKUT OYEHb MaJI0 MEJIKMX KOpPHEW, €JUHMYHO BCTPEUAIOTCS CKeJeTHble KOpHU. Britouenus —
MEJIKUE YIJIM, KOTOPBIX OueHb Majio. ['paHuIia nepexoja B CIEAYIOIIUNA TOPU3OHT HEPOBHAS, MST-
HaMH.

A2Bf — 23-32 cm. [IpIMUaTO-OXPHCTHIN, OCCCTPYKTYPHBIH, YIZIOTHEHHBIH, PHIXJIONECYAHBIH,

CBEXKUI. EAMHUYHO BCTPEUAKOTCS MEJIKUE KOPHU JIEPEBHEB.
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Bf — 32-60cm. OxpucThlii, 6ecCTpYKTYPHBIH, YILIOTHEHHBIN, PHIXJIONECUYaHblii, cBexuit. Enu-
HUYHBIE BCTPEYU MEJIKUX KOpHEHU. Ilepexon B cienyromuii TOpU30HT 3aMETEH 110 OKpPAcKe U IUIOT-
HOCTH CIIOKCHHS.

BCf — 60-84cwm. o ety HemHoro Oieanee ropusonta Bf, oxpucTeiii, 6eccTpyKkTypHBIii, Me-
Hee TUIOTHBIN, yeM Bf, peixmomnecuansiii, cBexuii. COAEpKUT CIUHHUYHBIC CKCIIETHBIC KOPHH JIe-
PEBBEB TUAMETPOM 2-3 MM.

C — 84-110cm. bnenHO-0XpUCTHIN, OECCTPYKTYPHBIN, IO TUIOTHOCTH CX0X ¢ ropu3oHToM BCH,
pBIXJIONIECHYaHbIN, CBEXKUU. BcTpeuaroTcsi HOBoOOpa3oBaHUs B BUIE TNCEBIOGUOPOBBIX MPOCTOCK.
Kopuu otcyTcTBYI0T. [ pyHTOBBIE BOJBI HE OOHAPYKEHBI, BCKUIIAHUS OT COJITHON KUCIIOTHI HET.

Bo Bcex ropusoHTax mpeobnagaer ¢pakuus KpynHoro necka. CoaepKaHue 4acTHIl Pa3MepoM
ot 1 1o 0,25MM 3aMeTHO CHMXKaeTcs ¢ TIIyOnHOM, a yactull pazmepom ot 0,2510 0,05Mm — yBenu-
ynBaeTcs. Conepkanne pU3N4ecKol INIMHBI M WIKMCTBIX YacTHII, KOTOPOE B L[EJIOM OY€Hb Majo, IMo-
CTETNICHHO YBEJIMYMBACTCS BHU3 MO MPOGUITIO, JOCTUTash MAKCUMAJIbHBIX 3HAYCHUI B ropu3onte Bf,
a 3aTeM Ha4MHAeT Pe3KOo CHMXKAThCs. [louBa OueHb KHCIasl, 9TO CBA3AHO C JAEATENbHOCTHIO (PUTOIIE-
HO3a, BBIJIEIISIONIEI0 COOTBETCTBYIOIUE IK30METa0O0MHTHI [3], COAEPKHUT Mao rymyca U IOJBUXK-
HBIX 3JIEMEHTOB MUHEPAJILHOTO MUTAHUS PACTEHUH.

JlJis OLIEHKH BaJIOBOTO COJAEpKAHMSI B HAllOUBEHHOM IOKPOBE OPraHMYEeCKOro BELIECTBA U
30JIbHBIX 3JIEMEHTOB Ha MPOOHOM TUIOMIAAX OBUIO 3AJI0KEHO TISITH IJIOMAJ0K pasMepoM 25X25¢M.
Ha sTux miomanakax crenuaibHbBIM TPpoO00TOOPHUKOM B3SITHI TAKKE 00pa3Ilbl MOYBHI U3 JIBYX CIIO-
eB: 0-10cm u 10-20cMm (3a HyJIEBYIO OTMETKY B3SAT MHHEPAIbHBIN CIOM MOYBHI C yJAJICHHBIM Ha-
MIOYBCHHBIM ITOKPOBOM).

OTtoOpanHbIe 00pa3Ilbl HAMOYBEHHOTO TTOKPOBA M TIOYBHI PAa3ACIsUIN HA TP YacTH, KAXKIYIO U3
KOTOPBIX BBICYIIMBAIH 10 a0COJIOTHO CyXOoro coctosiHus npu Temmeparype 105°C, uzmenbuanm,
B3BEIIMBAIIN U CKUTAIH B MydenpHoi neun npu temneparype 450F°C. CoaepxkaHue 3J€MEHTOB B
30J1€ Oompenesiin B 1aboparopuu [10BOIKCKOTO rocyJapCTBEHHOTO TEXHOJIOTHYECKOTO YHHBEPCH-
TeTa Ha aTOMHO-a0copOumonHoM criektpomerpe AAnalyst 400no TunoBbiM MeTonukam [6, 7]. Bero
MEpHYIO ToCyy (MHUIETKH, KOJIOBI) MPEIBAPUTEIBHO OTKATHOPOBAIHU 110 AUCTH/UTUPOBAHHON BOJIE.
CrangapTHble KaauOpOBOYHBIE PACTBOPBI U PACTBOPHI UCCIEAYEMbIX 00pa3[0B BBOAWIU B IUIaMs
TOPEJIKU TOCIIE0BaTEeNIFHO Yepe3 paclbuinTelb. B kauecTBe roproyero rasza MCIoIb30BaIU alleTH-
JIeH, OKUCIIUTENS — BO3/yX, a KanmuOpoBouHoro pactBopa — 0,1M pactBop HNOs. Kaxayro npoOy
AHAJIM3UPOBAIM Ha CIIEKTPOMETPE TPHU pa3a M BBHIYUCISIN CpeiHee 3HaueHue mo obdpasuy. Ludpo-
BoM matepuan oopaboran Ha [IK ¢ ucrmonp3oBaHneM CTaHAAPTHBIX METOJOB MaTeMAaTHUYECKOM CTa-
TUCTHUKHU.

Pe3yabTaThl U 00Cy:KIeHUe. AHATM3 MCXOIHOTO MaTepHala ToKa3ad, 4To BenumduHa abco-
JIOTHO CYyXOM Macchl HAlTOUBEHHOT'O MOKPOBA, 30JbHOT0 OCTAaTKa M KOHIIEHTPAIlMH B HEM XHUMHYe-

CKHX DJIEMEHTOB OUY€Hb CHIILHO BapbUPYET B MPOCTpaHCTBE 3KoToma (Tabdi. 4.24).0co0eHHO BeH-
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Ka BapruadeIbHOCTh KOHIICHTPAIIUA HUKEJIS, CBUHIIA U IMHKA. MEHbIIIe BCEro U3MEHSETCSl KOHIICH-

Tpalus Maprasua.

Tabauya 4.24
HOKa3aTeJII/I NU3MEHYHNBOCTH MACChl HAITIOYBECHHOI'O noxpona B COCHAKE
JUIIATHUKOBOM U KOHIHCHTPAaIM1 B HEM 30/IbHBIX 3JIECMEHTOB
HapaMeTp Mepa 3Ha‘{CHI/I.ﬂ CTATUCTHYCCKUX HOKaSaTCHCﬁ
M my min max S p

Macca Kr/m? 4,58 0,52 3,37 6,50 1,17 25,6 11,4
3oia % 53,8 3,5 31,2 80,0 15,9 29,5 6,4
Ca Mr/Kr 1476,0 79,3 769,0 2486,0 531,6 36,( 5,4
Fe TO %€ 1161,0 54,1 827,1 2024,0 363,2 31,3 4,7
K —= 490,2 22,3 2492 782,2 1494 30,4 4,5
Mn —I= 115,2 4,9 67,7 177,9 33,0 28,7 43
Zn —I= 19,42 1,20 2,75 33,25 8,06 41,5 6,2
Pb —I= 8,82 0,72 4,82 20,87 4,80 54,4 8,1
Cu — Il - 2,53 0,11 1,65 3,75 0,74 29,3 4,4
Ni —= 1,77 0,15 0,42 4,68 1,03 58,5 8,7

311er H Jajee: M x —CpeaHee apI/I(i)MeTI/I‘IeCKOC 3Ha4Y€HUE MMoKa3areisa, My — OIIHOKA CcpeaHero apI/I(i)MeTI/I‘IeCKOFO;
min, Max —MUHUMAJILHOE U MaKCHMAJIbHOE 3HAYEHHUs, S, — cpeHee KBaJApaTUUeCcKoe (CTaHJapTHOE) OTKIOHEHHUE I10-
kazatens; V — koaddunueHT Bapuanuu nokasatens, %; p — omuoOka omnbita, %.

Ha nepBom MecTe B paHTOBOM PsiAly 30JIBHBIX DJIEMEHTOB IO UX COAEPIKAHHUIO B HATIOYBEHHOM
IIOKPOBE HAXOAUTCS KaJIBLIUK, COCTABIIAIOIINAN OCHOBY PACTUTENIBHBIX KJIETOK, KOTOPOMY JIMIIb HE-
3HAUUTENBHO YCTYyMAET kene30. JlOBOIIBHO BEIMKO COACPKAHUE B HEM Kallusl U MapraHia, XoTsl OHO
3HAUUTENIBHO MEHbILE, YEM MPEABIAYIIUX IEMEHTOB. OUeHb Majlo COAEpKAHME B HAIIOUYBEHHOM
nokpose Menu U Hukens. ConepkaHue CTPOHLUSA, KOOAIbTa M XpOMa, CBEACHUS O KOTOPBIX HE BO-
1ty B Tabnuiy, He npesbimaet 0,05mr/kr, a kagmus — 0,015mr/kr. Coneprxanue neTyden Gppak-
LIMM OPraHUKH, COCTOALIEN B OCHOBHOM M3 YIUVIEPOJA, BOAOPOJA, KHMCIOpOJa M a30Ta, ropas3io
MEHBIIIE, YeM B JIPYTUX U3yYCHHBIX HAMU paHee dKOoTonax [2]. 3HaYMTeNbHO HUXKE, YeM B JIPYTUX
9KOTONAxX, COEPKaHHE B HEM M OLICHUBAEMbIX 30JIbHBIX 3JIEMEHTOB, YTO CBS3aHO, IJIaBHBIM 00pa-
30M, ¢ (UIOPUCTUUECKUMH Pa3IUUMSIMU €r0 COCTaBA.

PacueTs! mokasanu, 4yTo cojepKaHue B 00pasliax HAallOYBEHHOT'O MOKPOBA COCHSKA JIMIIAWHU-
KOBOT'O HEKOTOPBIX 30JIbHBIX 3JIEMEHTOB JIOBOJBHO TECHO KOPPEIUPYET MEXIY co0oi (Tadi. 4.25).
Tak, ¢ conep:kaHreM KaJIbLIUs TECHO CBA3aHO COACPIKAHME MAPIaHIA U KaIHs, C COACPKAHUEM Ke-
Je3a — COJEp)KaHue CBMHIA U HUKENs, Kallus — COJEP/KaHue Maprasia U IuHKa. Bce xumudeckue
3JIEMEHTHI HAIIOYBEHHOT'O TOKPOBa OOBEIUHAIOTCS MEKAY cO00i Mo XapakTepy U3MEHEHUS COlep-
KaHus B oOpasiax B TpH kiactepa (puc. 4.12),B mepBblii U3 KOTOPBIX BOLUIM KaJNbLWH, KaIAH
Maprasen, spisonmecs onopuabHsiMU. K 3TOMy Kinactepy OIM3KO MPUMBIKAIOT LIUHK U MEJb,
TaKXe OTHocsAlecsd K OMopUIbHBIM 31eMeHTaM. TpeTuil KilacTep ciararoT Kejle30, CBUHELl U HU-
K€JIb, IPUCYTCTBUE KOTOPBIX B HAIIOUBEHHOM IIOKPOBE HE CBSI3aHO C JEATCIBHOCTBIO PACTUTEIBHO-

CTH, a 00YCJIOBJIEHO, Ha HAIll B3IJIs, C MOCTYIUICHHEM aTMOC(EepHOI MbUTH U NMECYNHOK, BRIOMBae-

MBIX KaIlJIAMH JOXIAA U3 IIOYBBI.
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Tabnuya 4.25
Matpuna k03(pGUIHEHTOB KOPPeJIIHN MEKIAY COAEPsKAHNEM 30JIbHBIX
3JIEMEHTOB B 00pa3nax HANMOYBEHHOI0 MOKPOBa

3HaueHus KO3PPUIHEHTA KOPPETAIUN MKy DJIeMEHTaMHU
DjieMeHT -
Ca Fe K Mn Zn Pb Cu Ni
Ca 1,00
Fe -0,32 1,00
K 0,75 0,23 1,00
Mn 0,90 0,09 0,92 1,00
Zn 0,49 0,51 0,82 0,77 1,00
Pb -0,36 0,96 0,17 0,04 0,53 1,00
Cu 0,34 0,59 0,70 0,65 0,88 0,66 1,00
Ni -0,29 0,79 0,24 0,08 0,47 0,77 0,53 1,00
257
2.01
5
E 15}
3
g
=" 1.0
&
=
0.5f
0.0t I ﬁ_l I__I — ?
Ca K Mn Zn Cu Fe Pb Ni
DIeMeHTHI

Puc. 4.12. lenaporpaMmMa cX0CTBA 3J1€MEHTOB M0 HX COAEP:KAHUI0O B HATIOYBEHHOM MOKPOBE €O-
CHSIKA JTUIIAHUKOBOI0, NOCTPOEeHHAas criocodoM Bapna.

BapuabenbHOCTh collepKaHMsi MHOTHX XMMHUYECKHX JJIEMEHTOB B BEPXHHX CIIOSIX IOYBHI CO-
CHSIKA JIMIIAWHUKOBOTO TOPAa3I0 BHIINIEC, Y€M B HAIMOYBEHHOM IOKpoBe (Tabi. 4.26). OcobeHHO
CUJIBHO BapbUpPYET BAJIOBOE COACPKAHHME B II0YBE MapraHiia ¥ LHMHKA. MeHbIe BCero U3MeHseTcs
coJlep>kaHue B HEH Menu, 0OCOOCHHO B CaMOM BEpXHEM clioe. BapnabenbHOCTh COAepKaHUs JIeTY-
yux (pakiuii OPraHuKH, Mapraniia u IuHKa B cioe mo4Bsl 10-20¢cM 1o cpaBHEHHUIO C BBIIIE pacio-
JIOKCHHBIM CJIOEM CHIDKACTCS, a KeJe3a, Kaus, KajblHs, CBUHIIA U MEIH, Ha000pOT, HECKOIBKO
BO3pacTaer.

KOHHGHTpaHI/IH N paHTroOBOC PACIIOJIOKCHHUC XUMHUYCCKUX 3JICMCHTOB B BCPXHHUX CJIOAX IMOYBLL
COCHSIKa JIMIIIAITHUKOBOTO, KaK CBUJICTEIILCTBYIOT MPUBEICHHBIC JaHHBIC, COBEPIICHHO WHBIC, YEM B
HAIIOYBEHHOM ITOKPOBE, YTO CBSI3aHO KaK C OCOOCHHOCTSIMH MX COCTaBa, TaK M IJIOTHOCTH CJIOXKE-
Hus. Jluaupyroiee moyiokKeHHe Mo KOHIIEHTPAIMK B MTOYBE 3aHUMAET HKeJe30, Ha MOPSI0K MPEeBOC-
xojee apyrue Metayuibl. Coaepkanue JeTyunx (pakiuii OpraHiKu COCTaBisIeT B ¢ioe Mo4Bbl O-

10 cm Bcero b 4,8 %ot ux coaep)KaHHs B HAlTOYBEHHOM MOKpoBe (Tabi. 4.27).B cioe mouBsl
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10-20cm opranuku COACPKUTCA ele MeHbIe. HaMHOTO MeHbIIe B TTOYBE W KOHIICHTPALIHS 30J1b-
HBIX 37eMeHTOB. [lo Mepe Bo3pacTaHus TIyOMHBI MTOYBBI KOHIIGHTpALMs B HEH JKene3a, Kalus U
MapraHua yBeJ’II/I‘II/IBaeTCH, a [IMHKAa, CBUHIIA U M€ CHUKACTCS. KOHI_IGHTpaI_[I/IH KaJdblIUs B 060HX

IMPpOaHATIU3UPOBAHHEBIX CJIOAX IMOYBBI OKa3ajlacChb O,I[HHaKOBOﬁ.

Tabnuya 4.26
CTaTucTHYeCKHE MOKA3aTeIH KOHIEHTPAINH JeTYYnX (PpaKiuii opraHuvueckoro
BEIIECTBA U 30JIbHBIX 3JIEMEHTOB B BEPXHHUX CJIOSIX MOYBBI

3HaYeHUs CTATHCTUICCKUX MMOKa3aTeneit™
DjieMeHT -
M my min ‘ max | S V p
Cnoii nousor 0-10cm
Oprann4yecKkoe BEIIeCTBO 2,22 0,24 1,35 4,02 0,92 41,2 10,6
Fe 668,0 49,9 398,0 1443,0 335,0 50,2 7,5
K 66,8 2,84 49,7 105,6 19,0 28,5 4,2
Mn 10,5 1,98 2,03 38,3 13,3 126,3 18,8
Ca 7,52 0,39 3,83 13,2 2,64 35,2 5,2
Zn 4,33 0,67 0,62 15,7 4,47 103,2 15,4
Pb 2,00 0,09 1,03 3,33 0,61 30,3 4,5
Cu 0,40 0,01 0,33 0,52 0,06 13,9 2,1
Crnoit nousvr 10-20cm
Opranuueckoe BEUIECTBO 0,88 0,07 0,42 1,23 0,25 28,9 75
Fe 991,8 99,5 190,6 1873,0 667,8 67,3 10,0
K 76,9 571 28,1 120,4 38,3 49,8 7,4
Mn 20,7 2,45 1,03 39,5 16,4 79,5 11,9
Ca 7,52 0,52 2,00 12,1 3,46 46,1 6,9
Zn 2,35 0,31 0,16 9,3 2,05 87,6 13,1
Pb 0,62 0,06 0,00 1,14 0,43 69,5 10,4
Cu 0,314 0,014 0,174 0,457 0,095 30,3 4,5

[puMeyaHue: KOHICHTPALUS JETYYUX (DpaKIuii OpraHuKU BhIpaxkeHa B %0, a 30JIbHBIX 3JICMCHTOB — B MT Ha KI'
a0COITIOTHO CYXOH MacChI TOYBHI.

Tabnuya 4.27
OTHoueHre KOHIEHTPAIUH JIETYYUX (PpaKiuii OpraHuKi U Macchl 30JIbHBIX 2JIEMEHTOB
MEKy HATIOYBEHHBIM MOKPOBOM U Pa3JIMYHBIMH CJIOSIMU TOYBBI

JloJ1s1 37IeMEHTOB 10 OTHOLICHHIO K MOJCTHIIKE H BEPXHEMY CJIOK MOYBbI, %
Cnoit mouBEI
Opranuka Fe K Mn Ca Zn Pb Cu
| (0-10cm) 4,8 57,5 13,6 9,1 51 22,3 22,7 15,8
Il (10-20cm) 1,9 85,4 15,7 18,0 51 12,1 7,0 12,4
/1 39,6 148,5 1151 197,1 100,0 54,3 31,0 78,5

Pacuersl nmokasanu, 4To KOHIEHTpaIus B 00pa3lax MOYBbI psijia JIEMEHTOB JOBOJIBHO CHIIBHO
Koppenupyer Mexay coboit (tadm. 4.28).Tak, B cioe moussl 0-10 cM KOHIIEHTpAIUs jKeje3a, Ka-
JMsI, MapraHiia ¥ Kaibliys BappbUpyeT Haubosnee CHHXpOHHO. KoHIIeHTpanys KalbIus, B CBOIO Oue-
penb, TECHO CBs3aHA C KOHIEHTpaIMel IIMHKA. Bce a1eMeHThI o CBoel KOHILIEHTpPAIUH B CyOCcTpaTe
9TOTO CJI0S1 O0BETUHSIOTCS MEXTy co00# B aBa Kiactepa (puc. 4.13),koTopbie KOPEHHBIM 00pa3oM
OTJIMYAIOTCS OT KJIACTEPOB HAMOYBEHHOI'O MOKpOBa. B mepBhIi KilacTep BONUIM JieTyune Gpakuuu

OpraHuKH, MEJIb U CBHHEI, a BO BTOPOH — BCE OCTalbHbIC AieMeHThl. B cioe mousl 10-20cm xa-
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paKTep B3aUMHOM CBSI3M DJIEMCHTOB COBEpIcHHO nMHOM (puc. 4.14).31mech GOMBIIMHCTBO M3 HUX

00BETMHSAIOTCS B OAMH KJIacTep, OCOOHAKOM OT KOTOPOTO OTCTOAT JIETy4He (ppakiuy OpraHuKH U

ocobeHHO uHK. OOBeIMHEHNE IEMEHTOB B OJIMH KJIAacTEp yKa3bIBaeT Ha CXOJCTBO Ipoliecca MX

BBIMBIBAHUS U3 TIOJICTUJIKU, MIPUBOIAIIETO K CHHXPOHHOCTH U3MEHEHHS KOHIICHTPAllUA B 00pa3iax

nouBsl. Hanbomnee BEICOKO OpraHn3oBaHHa CUCTEMa XUMHNYCCKUX 3JICMCHTOB, KaK IIOKa3aJil pacyc-

ThI, B cyioe mouBbl 10-20cM (tabi. 4.29).Haubomnee ke c1abo opraHu3oBaHHA OHA B cj10e Mo4BhI O-

10 cM, KOTOpBIN SABISIETCS TPaHULIEH ABYX CPell M apeHOM aKTHBHBIX MEPECTPOCUYHBIX I'€OXHMHUYE-

CKHUX IMPOLIECCOB.

OPraHuKM " 30/IbHBIX 3JICMECHTOB B oﬁpa3uax MMOYBBI

Tabnuya 4.28
Matpuna k03(pPuuHeHTOB KOPPeJsIiHN MeKIY OTHOCHTEILHBIM COMEP:KAHNEM JIeTyYnX (PpaKIuii

DjieMeHT

3HaueHus KO3PPUIHEHTA KOPPETAIUN MKy DJIeMEHTaMHU

OPFAHITHECkoe 1z K Mn Ca Zn Pb Cu
BEIIECTBO
Cnou nousor 0-10cm
OprannyecKkoe BEIIECTBO 1,00
Fe '0,44 1100
K -0,47 0,97 1,00
Mn -0,53 0,97 0,92 1,00
Ca -0,21 0,79 0,75 0,85 1,00
Zn 0,19 0,59 0,52 0,55 0,71 1,00
Pb 0,43 -0,15 0,02 -0,32 -0,13 0,04 1,00
Cu 0,91 -0,24 -0,29 -0,29 0,12 0,42 0,34 1,00
Cnoti nousvr 10-20cm
OprannyecKkoe BEIIEeCTBO 1,00
Fe 0,75 1,00
K 0,76 0,99 1,00
Mn 0,79 0,96 0,98 1,00
Ca 0,77 0,97 0,96 0,91 1,00
Zn 0,26 0,35 0,41 0,38 0,46 1,00
Pb 0,80 0,91 0,92 0,88 0,94 0,50 1,00
Cu 0,80 0,86 0,91 0,94 0,84 0,53 0,89 1,00
351
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Puc. 4.13./lengporpaMmma cX0ACTBA 3JIEMEHTOB 110 UX COeP:KaHUI0 B cjioe mouBbI 0-10cm.
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Puc. 4.14 JlenaporpaMmma cXoJCTBa 3J1eMeHTOB MO HX COEPKaAHUIO B cj1oe mouBbl 10-20cM.

Tabauya 4.29

HapaMeTpu OPraHm3oBaHHOCTH XUMHYECKOI'0O COCTaBa HAIIOYBCHHOI'O
MOKPOBA M PA3HBIX CJIOEB MOYBLI B COCHAKE JMINAiHUKOBOM

Crtoii CraTucTUdecKue nmapamMmeTpbl MAaTPHUIIBI KOIPPHUITUSHTOB KOPPEIAIII*
Mg Mg min max X
IMoxpor 0,461 0,073 -0,363 0,963 0,386
0-10cm 0,251 0,095 -0,530 0,973 0,500
10-20cm 0,765 0,042 0,259 0,991 0,222

IMpumeuyanue: *M g —cpenHee apupMeTHIecKoe 3HaUeHHE K0P PUIMEHTa KOPPETAINH; MR — OMHOKA CPEITHETO
apudMeTHIeCKOTO 3HAYCHUS KO3 HUIHEHTa KOPPEIAIUK; MiN, MaX —ero MHUHAMAIBFHOES ¥ MAKCHUMAaIbHOE 3HAYCHHS,
SR — cpeziHee KBaIpaTHuecKoe OTKIOHEHHE OT CPEIHEr0 apUPMETHISCKOTo 3HAUeHUH KOA(P(UIIHEHTOB KOPPESILIUH.

HccnemoBanus moKasai, 4ToO Macca JISTyduX (pakiuil OpraHUKU U 30JIbHBIX JJIEMEHTOB B Ha-
MOYBEHHOM IMOKPOBE U BEPXHHX CIIOSIX TIOYBHI BAPBUPYET B MPOCTPAHCTBE IKOTOMNA TAKXKE CUIBHO,
KaK U X KoHieHTpaius (tadsa. 4.30).B HanmouBeHHOM MOKPOBE 0COOEHHO CHIILHO BapbHPYyET Macca
HUKENsI U CBHHIIA, B cioe mouBbkl 0-10 cmM — Mapranmna u nuHka, a B cimoe 10-20cm — maprasiia,
CBUHIIA U XeJjie3a. MeHbIlle BCEro M3MeHseTrcsa macca Meand, ocodoenro B cioe nouBbl 0-10cM, a
TaKKe JICTy4nX (PpaKifii OpraHuKu, 0OCOOCHHO B HATIOYBEHHOM TTOKPOBE.

Tabauya 4.30
Macca geryuux Gpakuuii OpraHuKu U 30JIbHBIX 3JIEMEHTOB B HANIOYBEHHOM MOKPOBE U BEpPXHEM
¢J10€ MOYBbI COCHSIKA JTHIIAHHUKOBOI0

3HAYCHUSI CTATUCTHYCCKUX MMOKa3aTeNein™
DeMeHT .
M my min max S V p
1 2 3 4 5 6 7 8
Hanougennulil nokpos u noocmuixa
OpraHn4ecKoe BEIIECTBO 21,55 2,06 15,6 28,2 4,60 21,4 9,6
Fe 53,66 9,89 30,64 79,36 22,12 41,2 18,4
K 22,72 4,35 11,86 33,39 9,73 42,9 19,2
Mn 5,30 0,92 3,22 7,78 2,05 38,6 17,3
Ca 67,52 13,05 39,43 105,6 29,19 43,2 19,3
Zn 0,88 0,17 0,40 1,36 0,39 44,2 19,7
Pb 0,40 0,10 0,20 0,74 0,22 54,4 24,3
Cu 0,11 0,02 0,07 0,16 0,04 32,9 14,7
Ni 0,08 0,02 0,03 0,13 0,04 51,6 23,1
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Oxonuanue mabauyvt 4.30

1 | 2 | 3 | 4 ] 5 | 6 | 7 ] 8
Crnoii nousvr 0-10cm
Opraan4yecKoe BEIIECTBO 30,32 5,14 19,78 49,23 11,48 37,9 16,9
Fe 935,9 245,0 624,7 1911,3 547,8 58,5 26,2
K 93,2 14,3 70,0 148,4 31,9 34,2 15,3
Mn 15,1 9,57 3,28 53,1 21,4 141,7 63,4
Ca 10,5 1,91 5,60 17,1 4,27 40,6 18,2
Zn 5,96 2,48 1,18 13,67 5,56 93,3 41,7
Pb 2,75 0,33 2,08 3,96 0,73 26,6 11,9
Cu 0,56 0,03 0,48 0,64 0,06 10,9 4,9
Croit nousvr 10-20cm
OpraHn4ecKoe BEIIECTBO 13,08 1,75 6,56 16,38 3,91 29,9 13,4
Fe 1482,4 496,2 307,4 27441 1109,b 74,8 33,5
K 114,9 28,4 44,1 177,5 63,5 55,2 24,7
Mn 30,9 12,21 1,78 57,2 27,3 88,3 39,5
Ca 11,2 2,54 4,69 17,6 5,68 50,6 22,6
Zn 3,48 0,95 1,35 6,84 2,12 60,9 27,2
Pb 0,92 0,30 0,00 1,51 0,68 74,4 33,3
Cu 0,47 0,07 0,29 0,65 0,15 32,3 14,5

IMpuMeuaHue: comepkanue IETyIHX (PaKIrii OpraHNKK BRIPAKEHO B T/Ta, a 30JbHBIX 3JIEMEHTOB — B KT Ha 1Ta.

[TpuBeneHHbIC TaHHBIC TIOKA3BIBAIOT, YTO B COCHSKE JIMIIATHUKOBOM Macca JeTy4YnX (paKIiuii
OpraHWKH, IIMHKA, CBHHIIA U Meau Hanbosee Benuka B cioe mouBbl 0-10cM, a B HAaMOYBEHHOM T10-
KpPOBE CKOHIIEHTPUpPOBaHAa OCHOBHas Macca Kanblus (Tadi. 4.31), CKOPOCTh JABHKEHHS KOTOPOTO
OMOJIOTHYECKOM KpyroBopoTe Mana. Hawnbosee MOABHMKHBI JKene30, Kaduii U MapraHel], BaJoBOE
coJiep>KaHre KOTOPBIX C IITYOMHON HEYKIIOHHO YBEITUIHBACTCS.

Tabauya 4.31
OTHoueHne coaepKaHus JeTyYnX (PPAKIUiA OPraHUuKH U MACCHI 30JILHBIX 3JIEMEHTOB
MEKIY HAMOYBEHHBIM MOKPOBOM H PA3JIMYHBIMH CJIOSIMHU MOYBDI

JIoJ1s1 DJIEMEHTOB TI0 OTHOLIEHHIO K MOJCTHIIKE MM BEPXHEMY CIIOIO
Ci01i MOYBBI
OpPraHMY€eCKOE BELIECTBO Fe K Mn Ca Zn Pb Cu
| (0-10cm) 1,41 17,44 4,10 2,85 0,16 6,77 6,88 5,09
Il (10-20¢m) 0,61 27,63 5,06 5,83 0,17 3,95 2,30 4,27
/1 0,43 1,58 1,23 2,05 1,07 0,58 0,33 0,84

Beicokass mpocTpaHCTBeHHass BapuaOebHOCTh KOHIICHTPAIMU XMMHUYECKUX DJIEMEHTOB B Ha-
NIOYBEHHOM MOKPOBE U MOYBE CBUACTEIBCTBYET O HEOOXOAMMOCTH ONTHMHU3AIMU 00beMa BBIOOPKH
NIPY U3YYEHHH OMOJOTHYECKOTO KPYroBOPOTa BEIIECTB B JIECHBIX 3KOCUCTEMaX M B3SITUU HEOOXO-
auMoro yucia oopasioB. O0wem BeiOOpkH (N, IIT.) IS TOCTHKCHHS TPeOYyeMOW TOYHOCTH ydeTa
IPY IPOBEJICHUH MCCIICAOBAaHUN MOXHO BBIYHCIIUTH 110 U3BECTHOU (HOPMYIie MAaTEeMaTHYeCKOW CTa-
tuctuku N = tV/p)?, rue t — kpurepuii CThIOEHTA, BEIUUYNHA KOTOPOTO 3aBHCHT OT 00BEMa BbI-
OOpKH U ypOBHS BeposTHOCTH, V — KO3 HUIMEeHT Bapuauuu, %; p — 3a7aHHasi TOYHOCTH OIbITA
(otHOCHTENBHAS OIIKMOKA M3MepeHus), %. PacueTsl mokasasm, 4To sl OLCHKH COJCPIKaHHS JIETY-
ynx Qpakuuii opranuku ¢ norpemnoctbio £10 % na 95 %+HoM ypoBHE BEpPOSTHOCTH HEOOXOIUMO

B3saTh 10 oOpasmoB monctuiku, 29 obpasmoB u3 cnos mouskl 0-10 cm 1 19 u3 cmost 10-20 cm
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(tabm. 4.32).]1n1s1 OLIEHKH K€ COJACPKAHMS 30JbHBIX 3JICMEHTOB HEOOXOIUM elie 00jIee 3HAUNTEIThb-

HBI 00bEeM BBIOOPKH, OCYIIECTBUTH KOTOPBIA HE COBCEM PEANIbHO.

Tabauya 4.32
Yucao 06pa3nos, Heodxoqumoe Ais focTizkeHns 10 %-Hoii TOUHOCTH OIEHKH MACChI
30J1bHBIX 3JIEMEHTOB B MOJACTU/IKE U NMOYBE C BEPOSITHOCTHIO 95 %

Cunoi Yucsio 00pasios A Pa3InuHbIX KOMIIOHEHTOB
B (071

OpPraHMYECKOE BELIECTBO Fe K Mn Ca Zn Pb Cu
TToncTunka 10 35 37 30 38 39 59 23
Iousa 0-10 29 68 24 392 34 170 15 4
ITousa 10-20 19 110 61 152 51 74 108 22

Pe3ynbTaThl MpojieTaHHON HaMU pa0bOThI MTOKA3hIBAIOT, TAKMM 00pa3oM, 4TO Jake B TAKOM OT-
HOCHTEJIBLHO IPOCTOM OHOT€OIeHO3€e, KaK COCHSK JTUIIAiHUKOBBIM, H3ydeHHE OMOJIOTHYECKOTO KPY-
TOBOPOTA BEMIECTB COMPSKEHO CO 3HAYUTEIBHBIMHU TPYJHOCTSIMU METOTUYECKOTO U TEXHUYECKOTO
XapakTepa, 00yCIOBICHHBIX 3HAYUTEIBHBIM BaphbHUPOBAHUEM COJICPIKAHUS BCEX OLIEHUBAEMBIX XU-
MHUYECKUX JIEMEHTOB. JIJIsT CHM)KEHHSI CTOMMOCTH J1a00paTOPHBIX pabOT U 0OCCIeUeHUs IprueMIIe-
MOW TOYHOCTH OIICHKH BaJOBOTO COJCP)KaHUS JICMEHTOB B HAIIOYBCHHOM ITOKPOBE U TMOYBE HEOO-
xoauMo otouparb He MeHee 20 00pa3loB, CBOAS UX B CPEIHHE MOCIOHHBIE BHIOOPKH, KOTOPHIE, B
CBOIO O4Yepe/lb, JOJDKHBI OBITh THIATENLHO MEPEMENIaHbl U Pa3/IeNeHbl MPU MPOBEACHUN XUMHUYE-
CKOro aHajan3a Ha 3-5yacTe.

Ha ocHOBe IpOBEICHHOTO UCCIICIOBAHKS MOXHO CACIIATh CIICAYIOIINE BIBOIBI.

1. BennurHa aOGCONMIOTHO CyXOH MacChl HAlIOYBEHHOTO MOKPOBA, 30JbHOTO OCTaTKa M KOHIICH-
TpalMi B HEM XMMHYECKHX JJIEMEHTOB OYEHb CHUJIILHO BapbUPYET B MPOCTPAHCTBE dKoToma. Oco-
OCHHO BeJIMKa BapHa0CIIbHOCTh KOHIICHTPAIIMKM HUKEJISA, CBUHIIA M IMHKA. MEHbIIIe BCEro U3MEHS-
€TCsl KOHIICHTpAIIMs B HAITOYBCHHOM TTOKPOBE MapraHiia.

2.Ha mepBoM MecTe B paHTOBOM Py 30JbHBIX JJIEMEHTOB O MX COJIEPKAHUIO B HAIOYBEH-
HOM MOKPOBE HAXOAMUTCS KaIbLUK, KOTOPOMY JIUIITh HE3HAYUTEILHO YCTYMaeT keie30. JloBOJIbHO
BEJIMKO COJICP’KaHWE B HEM Kallds M MapraHila, XOTs OHO 3HAYMTEILHO MEHBIIIE, YeM MPEIbLTYIIIX
3JICMEHTOB. 3aMBIKAIOT PAHTOBBIA PSIJT JIEMEHTOB MeJlb, HUKEIb, CTPOHITUM, KOOAIBT, XpOM M Kaj-
muit. ConeprxaHue JieTydeld (ppakiui OPraHUKH U BCEX OIICHUBAEMBIX HAMH 30JIbHBIX DJIEMEHTOB B
HAIIOYBEHHOM TIOKPOBE COCHSIKA JIMIIAHHUKOBOTO TOPA3/I0 HUXKE, UeM B COCHSIKAX JIMIIAHHUKOBO-
MIIHACTBIX.

3. BapnabenbHOCTh CoJiep:KaHuss MHOTHX 30JIbHBIX 3JIEMEHTOB B BEPXHHUX CJIOSIX MOYBBI COCHS-
Ka JIMIITAWHAKOBOT'O TOPa3Jio BHIIIE, YeM B HAIMOYBCHHOM IMOKpoBe. OCOOCHHO CHIILHO BapbHPYyET
CoJlep’KaHWEe B MOYBE MapraHila M [WHKA. MEHbIe BCETO M3MEHSETCS COJACpKaHHE B HEW MemH,
O0COOCHHO B CaMOM BEpXHEM clioe. BapuaOenbHOCTh colepikaHus NeTydyuX (pakiuii OpraHuKH,
Maprasia u 1uHka B cioe moussl 10-20¢M, 1Mo CpaBHEHUIO C BBIIIE PACTIONOKEHHBIM CIIOE€M, CHU-

JKaeTCs, a JKele3a, Kaus, Kajablvs, CBUHIIA U MEIIH, HA000POT, HECKOJIBLKO BO3PACTAET.
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4. KoHILIEHTpalys 1 paHTOBOE PACIIONIOKEHNE XUMUUECKHUX JIEMEHTOB B BEPXHHX CJIOSX MOYBBI
COBEpIIICHHO MHBIC, YeM B HAIIOYBEHHOM MOKpOBe. JIuaupyromiee moioKeHne Mo KOHIIEHTPAIK B
MOYBE 3aHMMACET >KEJIe30, Ha TMOPSIOK MpeBocXoasdiee Apyrue Meramibl. ComepikaHue JeTYIHX
bpakumii opraHuku coctaBiiseT B cioe moussl 0-10cwm Beero numb 4,8 %0T ux coaepikanus B Ha-
nouBeHHOM TokpoBe. B cioe moussr 10-20cm oHo emne Huxke. HamMHOTO MeHbIE B MOYBE U KOH-
[EHTpAIKs 30JIbHBIX 3JIeMeHTOB. [1o Mepe Bo3pacTaHus ITyOMHBI MOYBBI KOHIIGHTPAIHS B HEH Ke-
7e3a, Kaluusl ¥ MapraHila YBEJIMYUBACTCS, [IMHKA, CBUHIIA U MEJIU CHIIKACTCS, a KAJIBIHS OCTacTCs
HEU3MEHHOM.

5.0OcHOBHas Macca KaJlbliis CKOHIICHTPUPOBaHa B HAlIOYBEHHOM MOKpoBe. Macca ke JeTydnx
¢dpakuii opraHuky, IMHKA, CBUHIIA U MeAu Haubolee Bennka B cinoe mouBbl 0-10c¢wm, a xenesa, ka-
JUSl ¥ MapraHiia — B CJI0€, PacloIOKEHHOM HIDKE.

6. boicTpee Bcero BHIMBIBAIOTCSI M3 HAMIOYBEHHOT'O MOKPOBA U MUTPUPYIOT B MOYBE *Kee30, Ka-
JIMWA U MapraHell], a HAMMEHEE MOABUKEH KaJbIIHil.

7. Bpicokas mpocTpaHCTBeHHAs] BApUaOEIbHOCTh KOHIIEHTPAIMU XUMHUYECKUX DJIEMEHTOB B Ha-
MTOYBEHHOM TTOKPOBE M TIOYBE CBUJIETEIILCTBYET O HEOOXOUMOCTH ONTUMHU3ALMU 00beMa BBIOOPKU
IpU U3y4eHUU OHOJOTMYECKOr0 KpYroBOpOTa BEIIECTB B JIECHBIX 3KocucTemax. s cHukeHus
CTOMMOCTH J1a0OpPaTOPHBIX pabOT M 0OecTIeueHUs TPUEMIIEMON TOYHOCTH OLIEHKH HEOOXOIMMO OT-
6upatb He MeHee 20 00pa3oB, CBOAS UX B CPEJHHE MOCIONHBIE BEHIOOPKH, KOTOpPHIE, B CBOIO OYe-

penb, TOJKHBI OBITH TIIATENBFHO NEpEMEIIaHbl ¥ pa3eleHbl Ha 3-5vacTei.
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4.4.CopnepxaHue 30J1bHBIX 3JIEMEHTOB B Pa3JIHYHBIX CJI0SIX NOYBbI
COCHSIKOB JIMINIAHUKOBBIX H JIUIIAHUKOBO-MIIHCTHIX

[TouBa — Ba)KHEUIIMIT KOMIIOHEHT JIECHBIX 3KOCHCTEM, BO MHOTOM ONPEAEISIOINNA UX CTPYK-
TYPHYIO OpraHM3aIfio0, MPOJYKTUBHOCTh M 3aKOHOMEpPHOCTH pa3Butus (PerymstopHas poib ...,
2002; CtpykTypHO-(yHKIMOHAIBHAS pOJb ..., 2003).0Ha, B cBOIO 0Yepe/b, HAXOAUTCS MOJI MOIII-
HBIM BO3JCUCTBUEM KOMIUIEKCA OMOTHYECKHX M aOMOTHYECKUX (PAKTOPOB, BBI3BIBAIOIIMX IIPO-
CTPAHCTBEHHO-BPEMEHHBIC M3MEHEHHUs BceX ee CBOMCTB ([ToYBeHHO-OMOTEOIICHOTUYECKUE HCCIIe-
noBauus ..., 1980).M3ydyenne BAUSHHS pa3IHdHbIX (AKTOPOB CPEIbl Ha TOYBY OCOOCHHO BaXKHO B
3anoBeanukax (JJoopoBonbckuit u np., 2003; JoopoBonbekuii, 2007), Ha TEPPUTOPUN KOTOPHIX,
HaXOJALIMXCS TOJ 0COOBIM PEXHMMOM OXPaHBbI, IPUPOJHBIE MPOIECCHl MPOTEKAIOT €CTECTBEHHBIM
nyTeM 0e3 BMEIIaTeIbCTBA YeIOBEKa.

Lesab uccaenoBaHusl — BBISIBICHUE 3aKOHOMEPHOCTEH M3MEHEHUS COJICPIKaHUS OpraHMYeCcKO-
IO BEIIECTBA M 30JIbHBIX AJIEMEHTOB I10 T'PAJAUEHTY IIOYBEHHOTO TMPOQUIIS B COCHSIKAX JIMIITAMHUKO-
BBIX U JIMIIAHHUKOBO-MIIHUCTBIX, YTO HEOOXOAUMO JIJIsl U3yUCHHS MPOTEKaHUS TOYBOOOPA30BATEIb-
HOTO Tpolecca U OUOJIOTHYECKOT0 KPYroBOPOTa BEILIECTB B JIECHBIX IKOCUCTEMAX, a TaKKe I Be-
JICHHS KOJOTHYECKOT0 MOHUTOpUHTA. OHA SBISETCS MPOIOHKEHUEM paHee HAvYaThIX HAMH UCCIIe-
nosanuii (Jlemaxos, Ucaes, Tananues, 2013;Hcaes, [llapadyraunos, 2015),umerommx g01roBpe-
MEHHBII XapaKTep.

O0beKkThl U METOAMKA Hcc/enoBaHuii. VccienoBaHus NpoBeleHBl Ha JBYX IOCTOSHHBIX
npoOHbIX Twromansx (puc. 4.15), 3amoxkennpix B npexxaue roasl B kB. 89 u 90 I'TI3 «bosbimas
Kokirara» B cocuskax numaiankoBoM (ITI1I1-9) u mumaiinukoo-mmucrom (ITITI1-90-4-05).ITou-
Ba Ha [1I1I1-9 nepHOBO-TIO130/IMCTas] MILTIOBHAIIBHO XKeEJE3UCTasl phIXjIonecyanas Ha rnceBaopuopo-
BBIX AJTIOBHAJIBHBIX Teckax, a Ha [1[111-90-4-05 —1aneo-n1epHOBO-1I0130JIMCTas] HIUTIOBHAIIBHO XKe-
Je3ucTas OpyJAeHEN0-HeHACKIIEHHAs TIyOOKO-OCBETIICHHAS DPBIXJIONEcUaHasl Ha auTIOBHATBHBIX
neckax (HMcaes, Hlapadyraunos, 2015).ITpoduib 3THX MOYB pa3aeieH Ha PsJ] Y€TKO BBIPAXKCHHBIX
ropusoHToB (puc. 4.16).Bo Bcex ropusoHTax npeobnanaer ¢pakuus kpynHoro necka. Conepika-
HUe yacTull pazmepoM oT 1 10 0,25MM B COCHsIKE TUIIATHUKOBO-MIIIMCTOM BBIIIE, Y€M B COCHSIKE
JWIIAHUKOBOM, U 3aMETHO CHIYKAeTCs ¢ riryounoi (puc. 4.17).ComepkaHue e 4aCTHIl Pa3MEPOM
ot 0,2510 0,05MM B mepBOM 2KOTOIIE B JIBa pa3a HUXKE, YEM BO BTOPOM, H C TIIyOHHOMN MOCTETICHHO
yBenuunBaetcs. Conepxanue pU3nMuecKon MIMHBI U UIMCTHIX YaCTHUI], KOTOPOE B IIEJIOM OYEHb Ma-
10 (1,8-7,7 %), rakke MOCTENCHHO yBEIMYMBACTCS BHU3 110 MPOQUIII0, TOCTHrasi MAaKCHMAaIbHBIX
3HadeHuii B ropusonte Bf. [Tousa ouens kucnas (pHic = 2,75...4,73)4T0 CBA3aHO C AEATCIHHO-
CTBhIO (PUTOIIEHO32, BBIJCISIONIETO COOTBETCTBYIOIINE YK30META0OIUTHI, COJCPKHUT MaJlo TyMyca U

MOJIBMYKHBIX 3JIEMCHTOB MUHEpanbHOTO nutanus pactenuii (Mcaes, [llapapyraunos, 2015).
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Puc. 4.15.006muii 6H0reoneHo30B B COCHAKAX JHIIANHUKOBBIX (CJI€Ba) M JIHIIAWHHKOBO-MIIHCTHIX.
®oto A.B. Ucaesa.

Jlnis1 OLICHKH BAJIOBOTO COJIEpXaHUs B MmouBe opranuveckoro BemiectBa (OB) u 30/1bHBIX 3ite-
MEHTOB Ha Ka)KJI0W W3 MPOOHBIX TUIOIMIAACH MOYBEHHBIM OYpOM B3SUIH IO MSATH 00Pa3IoB U3 PAa3HBIX
cioes (0-20, 20-40, 50-7& 70-90cm). OtoOpaHHbIe 00pa3ibl BEICYIIWIHA O a0COIIOTHO CYyXOTro
cocrosiHus nipu Temneparype 105°C, nu3menbuninm, B3BECHIN M OTOXKITH B My(DelnbHOH Teun npu
temneparype 450°C. CoxepikaHnue 30JIbHBIX JJIEMEHTOB B KHCJIOTHOM M BOJHOM pacTBOpax 030-
JICHHBIX 00pa3LoB onpeaessuin B Jaboparopru [10BOMKCKOro rocy1apcTBEHHOTO TEXHOJIOTHYECKO-
rO YHHBEPCUTETa Ha aTOMHO-abcopOuuonHoM criektpomerpe AAnalyst 400mo THIIOBBIM METOH-
kaM [6, 7]. Bo3MOKHOCTH armapaTypsl MO3BOJISIIM OLIEHUTh COJCpKaHKUe B IMOoYBe TOJIbKO 11 30716-
HBIX 25teMeHTOB. Fe, Ca, K, Mn, Zn, Cu, Ni, Pb, Co, @rCd. I{udposoii maTepuan oopaboran Ha

IIK ¢ ucnonp3oBaHHEM CTaHAAPTHBIX MCTOA0B MaTeMaTHUYEeCKOM CTaTUCTHKH.

N

Puc. 4.16.11ouBeHHbIe pa3pe3bl B COCHAKAX JMIIAHHKOBOM (C/JIeBa) H JTHIIAHNKOBO-MIIHCTOM.

®dot1o0 A.B. UcaeBa
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Puc. 4.17. U3menenue copep:xkanusi yactun auamerpom 0,25-1,0mm (caeBa) m 0,05-0,25mm mo
rpagueHTy INIyOUHBI MOYBbI B COCHAKAX JIMIIAMHIKOBOM U JIUIIAHHUKOBO-MIIUCTOM.

Pe3yabTaThl U 00cy:KAeHHe. AHAJIN3 MCXOIHOIO MaTepuala IOoKas3all, YTO HCCIIeOBAaHHbBIE
OHMOTEOIICHO3bI, KOTOPHIE PACIIOJIOKEHBI HEJAJICKO OPYr OT Jpyra M OJHM3KH B JIECOBOJCTBEHHO-
TUTIOJIOTHYECKOM OTHOIICHUH, CHIIPHO PAa3JIMYalOTCsl MEXy COO0I HEe TONBKO 10 BHEIIHEMY O0JIH-
Ky TOYBBI, HO U €€ cocTaBy. Pa3nuumst Mexy OMOTeoeHO3aMU MPOSIBIISIOTCS, TIPEKIE BCEro, 10
coaepkanuto B mouse OB, KOTOpoe B 000X 3KOTONAX Pe3KO CHUKAeTcs ¢ rryonHoit (puc. 4.18).B
COCHSIKE JIMIIIAITHUKOBOM OHO, KaK CBHJICTEILCTBYIOT MTPUBEICHHBIC TaHHBIC, TOPA3/I0 MEHBIIIE, YeM
B COCHSKE JINITAHUKOBO-MIIIMCTOM, YTO HAIIPSMYIO CBSI3aHO C MPOYKTHBHOCTBIO IPEBOCTOS M (PH-
TOLIEHO3a B LIEJIOM. B 11o4YBe COCHSIKa JMIIAWHUKOBOIO, [0 CPABHEHUIO C JIMIIAWHUKOBO-MILKCTHIM,
COZICPKUTCSL B CPEIHEM 3HAYUTEIBHO OOJIbIIIE KHCIOTOpacTBOpuMoro maprauia (B 1,83 pasa), xe-
ne3a (B 1,48paza) u nunka (B 1,44pasa), Ho 3aT0 ropasno MeHbiie Hukens (B 2,02pa3za), kaamust (B
1,74 paza), xpoma (B 1,36 pasa), kansitus (B 1,24 paza), meau (B 1,21 pasa) u kobansra (B 1,15
pa3a). He oOHapy»eH 37ech TakKe CBHHEI], COACPKAIUICS B BEPXHHUX CJIOSX ITOYBBI COCHSIKA JIU-
IaiHUKOBO-MIIUCTOro (Tadut. 4.33).I1o cpenHeMy ke COMEPKAHUIO KaJIUsl, KOTOPOE OYCHb CHIIBHO

BapbUPYET B OTOOPAHHBIX CIOAX MOYBBI, 00a HIKOTOIA MPAKTHUECKU HE Pa3InyaroTcs MEKIy co00il.
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Puc. 4.18. i3MeHeHuUe coiep:KaHUs OPraHUYECKOro BellecTBA MO TPAAUEHTy IIyOMHBI MOYBHI B
COCHSIKAX JIUIIAHUKOBOM U JIMIIAHUKOBO-MIIMCTOM, OIIEHEHHOE 10 MOTEPSIM NMPH NMPOKAJTHBAHUN.
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Tabauya 4.33

Coz[epmalme 30JIbHBIX 3JIEMEHTOB B PAa3HbIX CJI0AX MMOYBbI U3YYCHHBIX 9KOTOIIOB,

OLlEHEHHOE B KMCJIOTHOM BBITSKKE 00pPa3LoB

CozepxaHue 2IEMEHTOB B Pa3HBIX CIOSX MOYBHI (MI/KT), My + My
DnemMeHT
0-20cm 20-40cy 50-70cy | 70-90cy
Cocuax muwannurxosout, ITTTT-9
Fe** 1357,6+ 36,2 410,8:17,2 1902,% 18,6 2278,3 169,8
K2 345,7+2,88 133,#4,0 251,5:3,9 263,4:5,7
ca”* 111,4+ 3,00 95,5+ 1,8 78,7+ 3,0 86,8+ 4,3
Mn?* 1,87+0,04 10,1+ 0,22 24,0+ 0,55 24,3+ 0,86
Zn** 0,00 1,88+0,16 2,92+ 0,26 1,83t 0,14
Co* 1,51+0,04 1,51+ 0,04 1,53 0,06 1,774 0,09
cr* 0,19+0,01 1,54+ 0,05 1,79 0,04 1,51+ 0,06
Ni2* 0,00 0,48+ 0,09 0,92+ 0,08 1,14+ 0,06
cu®* 0,14+0,02 0,32+ 0,02 0,42+ 0,02 0,45+ 0,09
cd* 0,16+ 0,02 0,11+ 0,02 0,04 0,01 0,174 0,03
Cocusik nuwannuxoso-muiucmotit, I11711-90-4-05
Fe** 1140,2+ 23,9 1688, % 10,2 24,5 1,92 1159,4 17,6
K 277,6x 3,1 352,2+ 7,2 59,4t 1,57 313,6: 22,0
ca’* 1242+ 2,9 115,6¢ 5,3 110,% 3,1 113,6t 5,7
Mn?* 7,08+ 0,16 9,54 0,09 7,41+ 0,34 8,85t 0,59
Pb** 2,33+ 0,14 1,28: 0,16 0,00 0,00
Co* 1,79+ 0,03 1,93 0,11 1,63 0,08 1,93 0,12
cr? 1,44+ 0,06 2,05 0,05 1,58 0,08 1,75 0,12
Ni2* 1,36+ 0,06 1,52t 0,16 1,08t 0,09 1,18 0,10
Zn** 1,10+ 0,12 1,63 0,11 0,95t 0,08 0,94+ 0,11
cu* 0,55+ 0,03 0,48t 0,04 0,24 0,02 0,3 0,02
cd* 0,24+ 0,02 0,24+ 0,02 0,2+ 0,01 0,19 0,02

HccnenoBaHHbBIE 3KOTOIBI CYIIECTBEHHO Pa3IMYAIOTCS MEXKIY COOOH MO XapaKTepy H3MEHEHUS
COJICpKAHUST KUCIIOTOPACTBOPUMBIX (POPM 30JIbHBIX 3JICMEHTOB B Pa3jIMUYHBIX CJIOSX MOYBHI. Tak, B
COCHSIKE JIMIIAHUKOBOM HaumbOoubinee conepkanue Fe, Mn, Co, Ni, Cw Cd ormeuaercs B cioe
nouBsl 7/0-90cwm, Znu Cr —8 cioe 50-70cm, a K u Ca —B camoMm BepxHeM cioe. B ciioe moussr 20-
40 cm pesko cHmkeHo coaepskanue Fe @ 3,30pasa) u K (B 2,59pasa) mo cpaBHEHHUIO C BBIIIIEpac-
MIOJIOXKCHHBIM CJIOeM. B COCHsIKe ke JMIIaifHUKOBO-MIIIMCTOM OYCHb CHJILHOE CHHIKCHHUE COJIepKa-
HUS B [TOYBE 3TUX ieMeHTOB (kene3a B 46,6 pa3a, kanust — B 4,7 pa3a) ormeuaercs B cioe 50-70
CM, 4TO 00YCIJIOBJICHO, TIO HAIIEMy MHEHHIO, BO3JICHCTBUEM KOPHEBBIX BBIJICIICHUH JIEPEBbEB COCHHBI,
U3MCHSIIONIUX KUCIOTHOCTD Cpe/bl (B COCHSIKE JIMIIARHUKOBOM pHyc| 3TOrO CJ10S1 OYBBI COCTABIIS-
et 4,13,a B JIMIIIAWHUKOBO-MIIIUCTOM — BCETO JIUIIb 3,51), yBETUUMBAIOIIMX MMOIBUKHOCTD TaHHBIX
XUMHYECKHX 3JICMCHTOB U CITOCOOCTBYIOIIUX WX TOTJIONICHUIO PACTEHHUSIMHU, a TAK)KE BHIMBIBAHUIO
B HIDKEPACIIOJIOKEHHBIE CJIOM TOYBBI. Hanbosee BbICOKOE conepaHue Keje3a, Kalus, MapraHiia,
KoOabTa XpoMa, HUKEJS M IMHKA B COCHSKE JIMIIAWHUKOBO-MIIIACTOM OTMEYAETCsI B CIO€ TOYBBI
20-40cwm, xanpLusi, CBUHLIA, MEIU M KaJIMUSI — B CAMOM BEpXHEM CJIO€, a KoOajabTa — B CaMOM HIK-

HEM. KapTI/IHa OGBGI[I/IHGHI/I}I XUMHUYCCKUX DJICMCHTOB IO XAPAKTCPY U3MCHCHUSA UX COACPIKAHUA B
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rpaJiMeHTe TIyOWHBI MOYBBI B KaXIOM 3KOTOIE cyrybo crernuduueckas (puc. 4.19),uro cBume-

TEJIbCTBYET 00 OCOOCHHOCTSAX MPOTEKAHUS B HUX MPOLECCOB MOYBOOOPA30BAHUS.

3,0

2,5

2,0

15

Paccrosane EBxnmpaa
Paccrosane EBxnmpaa

1,0

. 1 | Zj [ l"'l_; T_|

OB Fe K Ca Co Cd Mn Ni zn Cr Cu " OB CuPbFe K CaCo Ni CdMn Cr zn

Puc. 4.19.lengporpaMmma cX0JACTBA JIEMEHTOB II0 XapaKTepy H3MEHEHHs] UX COepP:KAHMS B MPO-
(¢uiie MOYBBHI COCHSIKA JHIIAWHUKOBOTO (C1€Ba) M JIMMIAHUKOBO-MIIHCTOr0, MOCTPOEHHAS CIIOCOG0M
Bapaa no maTpuiie HOpMHPOBAHHBIX JAHHBIX.

[To rpaaueHTy rIyOMHBI TOYBEHHOTO MPO(UIIS U3MEHSIETCS HE TOJHKO a0CONIOTHAS BEIUYMHA
COJICPKAHUSI PA3IMUHBIX 30JIbHBIX JJICMEHTOB, HO W BEJIMYMHA COOTHOIICHUS MEXKIy HHUMHU
(tabm. 4.34),a Takke UX paHroBOE MOJOXKeHHE (I0JICBOE ydacTHe) B CIOKCHHH XMMHYECKOTO CO-
craBa mouBsl (puc. 4.20),4To OTpaskacTCs Ha CTENCHH MOTJIOMICHHUS MUTATSILHBIX PACTEHUSIMH U UX
(U3UOJOTHYUECKOM COCTOSHUHM. Tak, OCHOBHBIM XHMHUECKHUM DJIEMEHTOM B M3YYCHHBIX JKOTOMAX
SIBIIICTCS JKEJI€30, IOJCBOC YYaCTHE KOTOPOTO B CIIOKEHHHM XUMHUYECKOTO COCTaBa Pa3HbIX CIIOCB
MOYBBI U3MEHSACTCS B OOJBIMMHCTBE ciaydaeB oT 62,6 mo 85,7 %.JIumb B COCHIKE JTUIIAHIKOBO-
MmimucToMm Ha riayoune 50-70cm ero mosst B oOmieil Macce OIEHEHHBIX HaMU 3JIEMEHTOB COCTaBHUIIA
Bcero 11,8 %.HauGonee BhICOKOE paHTOBOE TOJIOKEHUE 371€Ch BMECTO JKeJie3a 3aHUMAeT KaJbI[uii,
JI0J1s1 KOTOPOTO B OCTAJIBHBIX Cilydasix BapbHpyeT oT 3,3 10 14,6 %.Pe3ko Bo3pocio B 3ToM cioe

IMOYBbI JAHHOI'O 3KOTOIIa JOJCBOC YUACTUC KaJlvus U MapraHiia.

Tabauya 4.34
CooTHOIIIEHHEe MEKAY COMEP/KAHNEM 30JIbHBIX 2JIEMEHTOB B Pa3HBIX
CJI0SIX MOYBBI H3YYEHHBIX IKOTOMOB

BennuuHa OTHOMICHHS MEXKY COJICPKAHUEM 3JIEMEHTOB B Pa3HBIX CIIOSIX MOYBEI 3KOTOIOB
OTHoOwEeHUSs = o
COCHSK JUIIaHUKOBBIA COCHSK JTUIIaHUKOBO-MILUCTHII
3JIEMEHTOB
0-20cm 20-40cMm 50-70cMm 70-90cMm 0-20cm 20-40cMm 50-70cMm 70-90cMm
FeK 3,93 3,07 7,57 8,65 4,11 4,79 0,41 3,70
FelCa 12,2 4,30 24,2 26,3 9,18 14,6 0,22 10,3
K/Ca 3,10 1,40 3,19 3,04 2,24 3,05 0,54 2,77
K/Mn 184,8 13,2 10,5 10,9 39,2 36,9 8,0 35,4
Zn/Mn 0,00 0,19 0,12 0,08 0,16 0,17 0,13 0,11
Mn/Cu 13,6 31,7 57,8 54,3 12,9 20,0 27,5 29,8
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Puc. 4.20. Usmenenue H0JIEBOI0 y4yacTust HaunOoJ1ee npeacTaBuTC/IbHbIX 30/IbHBIX 3JICMCHTOB B
CJI0KCHHHU XMMHUYECKOIro cocraBa pasHbIX CJI0€B MOYBbI COCHAKOB JUINAHHUKOBOI0 M JIMIIAHHUKOBO-
MIIHUCTOTO.

3akioueHue. Pe3ynbrarhl mpojeraHHONW paboThl MMOKA3bIBAIOT, TAKUM 00pa3oM, UTO JaXKe B
TaKMX OTHOCHUTEIBHO IMPOCTBIX OHMOTEOIeHO3aX, KaK COCHSKH JIMIIAHHUKOBBIE W JIUIIAHUKOBO-
MIIICTHIE, U3YUYEHHE MMOYBOOOPA30BATEIBHOIO MPOIecca M OMOIOTHIECKOT0 KPYrOBOPOTa BEIIECTB
COHp}I)KeHO CO 3HAYUTCIIBHBIMU pr,Z[HOCT}IMI/I. I/ICCHGI[OBaHHbIe 6HOI‘€OHGH03E;I, KOTOpBIG pacno-
JIO)KEHBl HEJAJIEKO NPYyr OT JApyra W OJU3KH B JIECOBOJCTBEHHO-THUITOJIOTHYECKOM OTHOIIEHUH,
CHUJIBHO Pa3JIMYalOTCS MEXAY COOOW HE TOJBKO IO BHENTHEMY OOJMKY MOYBBI, HO U €€ COCTaBy, a
TAKXE xapaKTepy N3MCHCHUA COI[ep)KaHI/I}I 30JIBHBIX 3JICMCHTOB B rpaz[HeHTe IIOYBCHHOT'O HpO(bI/I.H}I.
Bonbiiyio ponb B 3TOM UrpaioT (UTOICHO3bI, BRIICISAIONINE B TOYBY MPOAYKTHI CBOCH >KHU3HEEs-
TEJILHOCTH (KPOHOBBIC U KOPHEBBIE 3K30METa0O0IUTHI), H3MCHSIOIINE KHCIOTHOCTh CPEbl, KOTOpast
YBEJIUYMBACT TMOJBIKHOCTh MHOTUX XHMHYECKHX JJIEMEHTOB M CIOCOOCTBYET HMX MOTJIOIICHHUIO

PACTCHUAMU, a TAKIKC BBIMBIBAHUTO BHU3 10 HpO(bI/I.HIO.
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5.Ilorona
CBezeHHs O MMOT0JIe OCHOBaHBI HAa JJAHHBIX HAOJIOJEHUM, TPOBEICHHBIX HA METEOIOCTY 3aIlo-
BEIHMKA, PaCHoJIOKEHHOro M. CTapoXmibCK MeaBeaeBCKOro pailoHa, Iie yCTaHOBJIEHBI MAaKCH-

MaJIbHBI 1 MUHUMAJIbHBIA TEPMOMETPHI, ocafkoMmep TperbsikoBa, 6apomerp-anepons BAMM-1.

5.1.00mas MeTeopoJIOrHYecKasi XapaKTepuCTHKA rojaa

CpenneromoBasi Temneparypa Bosayxa cocrtaBmia B 2015 rony 5,1°C, uro nHa 2,3°C BbIIIE
HOpMBI. [Ipon3011I0 3TO 32 CUET BBHICOKHMX 3HAUCHHM CPEJHEMECSYHOM Temreparypsl B ¢eBpaje u
nekabpe. B atu MecsIpl cpeneMecsiunas Temreparypa osiia Boime Ha 5°C. ABrycT u OKTs0pb ObI-
JM XOJI0JJHEe 0OBIYHOTO, @ BOT CEHTSIOPh MOpaoBajl XOpollei noroaoil. B cranbHbie MecsIbl cpe-
HssST TEMIIepaTypa IMpeBbIIania KIuMaTudeckyto HopMmy. Hanbonbiras temmneparypa +34,5C mpu-
xonutcs Ha Havany |l nexansl urons, Ha nepuox mosnHoro yera. Haummensluas temmeparypa -
35,5 C Ha 7gHBapsi, Ha IEPHO IITyOOKOW 3UMBI.

B 2015rony Bemano 638,6mm ocankos, uto Ha 115,4%BbIe HopMel. Pacnipenenenue ux mo
MecsiaM ObLTO0, OJTHAKO, KpaiiHe HepaBHOMEPHBIM. Tak, B MapTe, HIOHE, CEHTAOPE, OKTAOpE BHITIATIO
MEHBIIIE HOPMBI OcaJKoB. B derpasie Bbmano okoyio 2,3 HOpMBI 0CAIKOB. B ocTambHBIE MECSIIBI
IPEBBIICHHE BHIMABIINX OCAAKOB MpEBbIIIana B cpeaneM Ha 125-156%.

CpenneromoBoe atMochepHOe TaBICHHE COCTaBWIO /55,8 MM prt. CT., uTo Ha 3,8 MM PT. CT.
npeBbicIO0 HOpMY. [loHMKEHHOE cpeqHeMecsuHOe JaBiieHne HaOIoAaloch B ampene u uiojie. B
OCTaJIbHBIC MECSIIBI JIaBJICHUE TPEBbIMano HopMy. HanMenbpinee naBinenue 733,6 MM pT. CT. Ha-
OJIro1aTiCh UMEHHO B 3TU Mecslbl — 24 anpenst u 12 utons. Hanbonpmee nasnenue — 771,8um pr.
CT. oTMeuasochk 12 centsiOps, B mepuon 6adbnero nera u 31 gexalpsi.

JlanHble 00 U3MEHEHUH TeMIIepaTyphbl BO3yXa, KOJUYECTBA BBIMABILNX OCAJAKOB U aTMochep-

HOTO JaBJICHUS MPEACTaBJICHBI B Ta0. 5.1, 5.2u 5.3,a taxxe Ha puc. 5.1, 5.2u 5.3.

Tabauya 5.1
H3menenne temnepatypsl Bo3ayxa B 2015roay
CpennenekaaHoe 3HaUCHUE Max t Min t
TeEMIIEpATyphl Bo3ayxa, °C ax n
Mecsig Jlexama paryp Y Bo31yxa, °C Bo3yxa, °C
dakTnueckn Hopma OTKJIOHEHHE
| -12,45 -11,3 1,15 +1 -35,5
g Il -4,47 -13,4 8,3 +1,5 -21,5
Hpape I 13,6 14,6 1 9 -35
cpejHee -10,28 -131 2,82 +1,5 -35,5
| -8,5 -14,4 5,9 0 -26,5
Denpat Il -11,3 -12,3 1 0 -28,5
Ppaih I 2.3 11,3 9 3 -85
cpenHee -7,7 -12,7 5 3 -28,5
| -5,3 -9,3 4 +2,5 -20,5
Mapr Il -0,2 -6,7 6,5 +10 -10
P I 3,3 2,9 0,4 +4,5 14,5
cpenHee -2,9 -6,3 3,4 +10 -20,5
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CpenHenekaaHoe 3HAaUCHNE )
Mecsii Jlexkana TeMmnepaTypsl Bo3ayxa, °C Maxt Min't
Bo3ayxa, °C | Bozmyxa, °C
DakTHUECKU Hopma OTknoHEHUE
| 2,2 0,4 1,8 +9 -2
Anpers Il 4.6 4,5 0,1 +14,5 -3
11 6,9 6,9 0 +25 -2
cpenHee 4,56 3,9 0,63 +25 -3
| 11,35 10,6 0,75 26,5 -0,5
Maii Il 13 12,1 0,9 25 1
1 19,7 13,1 6,6 34 5
cpenHee 14,7 11,9 2,8 34 -0,5
| 16,7 14,2 2,5 33 0,5
VitomE Il 17,9 16,7 1,2 32,5 7
1 22,2 17,7 4.5 34,5 13
cpenHee 18,8 16,2 2,6 34,5 0,5
| 17,9 18,2 0,3 27,5 5,5
iors Il 15,8 18,8 3 25 4,5
11 18,6 18,1 0,4 31 9,5
cpenHee 17,4 18,4 1 31 4.5
| 17,7 17,5 +0,2 26 9
Asryer Il 14,3 16,0 -1,7 24,5 6
1 14,0 15,0 -1 23,5 1
cpenHee 15,3 16,2 -0,9 26 1
| 13,3 12,4 +1,1 +24 +3
CensGph Il 12,4 10,1 +2,3 +24 +2,5
1 14,7 7,8 +6,9 +26,5 +0,5
cpenHee 13,4 10,1 +3,3 +26,5 +0,5
| 4,1 5,0 -0,9 +14,5 -4
OK6ph Il 3,4 3,5 -0,1 +9,5 -4,5
11 0,6 0,5 +0,1 +4 -8,5
cpenHee 2,7 3,0 -0,3 +14.,5 -8,5
| +1,4 -2,2 3,6 7 -3
HosGps Il -2,4 -4,1 1,8 1 -6
1 -2,7 -5,9 3,2 2 -10,5
cpenHee -1,2 -4,1 2,9 7 -10,5
| +0,6 -7,9 8,5 +4,1 -1
JlexaGps Il -6,7 9,1 2,3 +0,5 -25
1 -5,7 -11,0 5,3 +4 -18,3
cpenHee -3,9 9,3 54 +4,1 -25
3arox 51 2,8 2,3 +34,5 -35,5
Tabauya 5.2
I'onopoii xox BeinaaeHus ocaakor B 2015roay
CpenHeneKkaaHoe KOJTMISCTBO OCAAKOB
Mecsig Jlexana
dakTnueckn, MM Hopwma, MM B %% ot HOpMBI
| 19,8 13 152,3
Susaps 1l 10,5 8 131,25
1 8 12 66,6
Bcero 38,3 33 116,06
| 57 9 633,3
@ Il 4,1 11 37,3
cpai 1 11 7 15,9
Bceero 62,2 27 230,4
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CpenHenekaagHoe KOJTMISCTBO OCaAKOB
Mecsn Jlexama
dakTnyeckn, MM Hopwma, MM B %% ot HOpMBI
| 2 6 33,3
1l 0 7 0
Mapr 1 2,9 9 32,2
Bceero 49 22 22,3
| 8,8 9 97,7
Anpers Il 27,9 14 199,2
11 16,2 12 135
Bceero 52,9 35 151,1
| 2 11 18,18
Maii 1l 354 16 221,25
11 19,2 18 106,6
Bcero 56,6 45 125,7
| 11,2 17 65,9
ions 1l 25,2 23 109,1
1 5,2 21 24,75
Bceero 41,6 61 68,1
| 33,2 27 122,9
ioms Il 84,8 29 292,4
11 11,7 27 43,3
Bcero 129,7 83 156,26
| 32,4 16 202,5
Asryer 1l 11 26 42,31
1 31,8 18 176,7
Bcero 75,2 60 125,33
| 22,4 18 124,4
Il 0,2 20 1
Centibpn 1 3,6 18 20
Bceero 26,2 56 46,8
| 15,9 17 93,5
Oxrsi6 Il 4,1 17 24,1
KHbPY I 23,3 16 145,6
Bcero 43,3 50 87,7
| 12,3 12 102,5
HosGps 1l 24,9 13 191,5
1 24,9 18 138,3
Bcero 62,1 43 144 .4
| 18,3 12 152,5
5 Il 14,4 15 96
flexabpb 1 13,4 11 124,5
Bceero 46,1 38 146,8
3aroa 638,6 553 115,4%
Tabauya 5.3
I'onoBoii xox arMocdepHoro aapjenus B 2015roay
CpennenekaaHoe 3HAUCHUE
Mecsng Jlekana aTMOC(EPHOTO JaBICHUS, MM. PT. CT. MakcumyM MUHAMYM
dakTHuecKu Hopma OTKIIOHEeHNE
| 748 752 -4,0 767,3 735,1
Stusaps Il 750,5 -1,5 762,8 736,6
11 766,3 14,3 774,8 756,8
cpenHee 755,6 3,6 774,8 735,1
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CpennenekaaHoe 3HaUCHUE
Mecsi Jlexana aTMOC(EPHOTO JaBJICHHUS, MM. PT. CT. Makcumym MuHUMYM
dakTruecku Hopma OTKIIOHEHHE

I 751,8 -0,2 760,9 738,8

Despans 1] 761,8 9,8 773,3 755,3
[ 765,8 13,8 773,3 751,9

cpenHee 759,4 7,4 773,3 738,8

I 763,1 11,1 767,3 756,4

Mapr 1l 770,6 18,6 780,8 752,3
[ 762,3 10,3 780,1 746,3

cpenHee 765,3 13,3 780,8 746,3

I 755,3 3,3 761,3 744,1

Anpess 1l 747,8 -4,2 758,3 736,6
[ 749,0 -3,0 759,1 733,6

cpenHee 750,7 -1,3 761,3 733,6

I 754,9 2,9 761,3 748,6

. 1l 752,4 0,4 760,6 742.9
Maii [ 756,6 4.6 760,6 752,3
cpenHee 7547 2,7 761,3 7429

I 754,5 2,5 758,3 751,9

ViroHE 1] 753,8 1,8 757,6 749,3
[ 752,0 0,0 755,3 747,8

cpejHee 753,4 1,4 758,3 747,8

I 751,2 -0,8 757,6 745,6

I/I 1l 746,9 -5,1 754,6 733,6
e I 750,2 1,8 756,1 740,3
cpenHee 749,4 -2,6 757,6 733,6

I 756,2 4,2 760,6 752,3

1l 755,4 3,4 762,1 750,1

Asrycr I 757,3 5,3 764,3 7448
cpenHee 756,3 4.3 764,3 744.8

I 754,9 2,9 762,8 749,3

CerrrsGps 1] 764,5 12,5 771,8 755,3
[ 762,5 10,5 765,8 759,8

cpejHee 760,6 8,6 765,8 749,3

I 751,7 -0,3 761,3 735,1

Oxrsi6 1l 760 8,0 765,8 752,3
KTA0pE I 759,4 7.4 768,8 749,3
cpenHee 757,1 51 768,8 735,1

I 754,8 2,8 764,3 746,3

5 1l 753,9 1,9 762,1 744,1
Hostope 1 754,3 2,3 760,9 743,3
cpejHee 754,3 2,3 764,3 743,3

I 752,2 0,2 762,7 735,1

Jlexatps 1] 755 3,0 761,3 748,3
[ 752,5 0,5 771,8 739,2

cpenHee 753,2 1,2 771,8 735,1

3arox 755,8 3,8 771,8 733,6
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5.2.MeTeoposornyeckas XapakTepuCTHKA Ka:KI0ro Mecsina

SAHBAPb

Cpennsist Temnepatypa siuBapsi 2015roma Obuia BeIllie CpeJHEMHOTOJIETHHX JaHHBIX Ha 2,82C
u cocraBmia -10,28C (nmopma -13,1).Camast HU3Kasi TemiiepaTypa Obuia oTMedeHa ¢ 6 Ha 7 ssHBapst
(-35,5C), a makcumanbHast — 15suBaps (1,5°C). Takas Hu3Kas TeMneparypa OoJibllie He TOBTOPS-
Jack B 3ToM roay. Konebanuch Tembie 1Hu (0OCOOCHHO B Havaje Mecsna) ¢ Xoinoaubivu. A 15 sH-
Baps cpenHecyroyHas Temreparypa 6suia Boime 0°C u cocraBuna +0,25C. 3a mecsn Beimano 38,3
MM 0caaKoB, uro Ha 116,06%sbimre HopMbl (Hopma 33 MM). C ocaakamu Obutu 15 mueit. Cpearee
nasnenue 3a Mecsil cocrabuiao 100,74mm, uro HemHOTO HIKe HOpMBI (HopMa 101,325 kR). Camoe
Huskoe fasineHue 98 kPaowuio B nepuon orrenenu (3 u 4 suBaps), a camoe Bbicokoe 103,3 kPas
nepuoT X0o10B (23 stHBapsi).

IlepBas nexana stHBapsi ObLa XOJIOMHOW, OTKJIIOHEHHE OT HOpMBI Ha -1,15°C. Hauano kBapTana
ObL1a TEIUION C HYJIEBBIMU W ILTIOCOBBIMU JHEBHBIMU Temrieparypamu. CHer ObUI CBIPOW OT BIaX-
HOTO CHETa M KpaTKOBpeMeHHOro moxs. KoHemn mekanbl ObIT XOMOMHBINA. Jaxke ObLT yCTaHOBJICH
peKopA MUHHMAJIBHON TemIeparypbl 1 MUHUMAIBHOW CpPEIHECYTOYHOH TeMIepaTyphl 3a TOx -
35,5C u -31,75C (c 6 na 7 saBaps). 3a 3T0 BpeMs, B €Ille HE 3aMep3IIcH MOTHOCThIO peke boib-
mrast Kokmara, Tiomnaas OTKPhITOH BOJBI YMEHBIINUIACH JO MUHUMAIBHON M OCTAJIUCh TOJBKO OT-
JeNbHBIE HEOOMbIINEe MONBIHBU. 3a aekany Bbmano 19,8 mm ocankos, uto cocraBuio 152,3%ort
Hopmbl (Hopma 13 Mm). C ocagkamu O0butn 7 u3 10 queit. B mepuos orrenencii (3 u 4 stuBaps) mien
MOKpBII CHET W Jlaxke ObUT OTMEUeH KpaTKOBPEMEHHBIH N0k 1b. CpeHeeKalHOe TaBJICHHE COCTa-
Buito 99,73 kPayro Ha 1,595 kPaieHbiiie HOpMBI.

Bropas nekana ssHBaps Takke ObUTa aHOMaIBHO Teruioi. CpenHeaexaaHas TeMieparypa cocra-
Buna -4,5C, uro Ha -8,3°C Bblllle OT HOPMBI. 3aMETHBIA XOJI0JIa CTAJI OYYIIATHCS TOJBKO B TIO-
CIICIHUI JIeHb JIEKaJbl, KOTJa MUHUMaJIbHAs TeMiieparypa cocraBmwia -21,5C. Camasi MakcuMab-
Has Temreparypa Obiia ormedeHa — 15suBaps (+1,5°C). 3a 3TOT Ke JeHb OTMEUEHA TOJOKHUTEb-
Has cpenHecyTouHas temriepatypa +0,5C. Cpegnecyroynas temneparypa B nepBbie 9 nHel jaexa-
1l Obl1a He HIke -6°C. 3a mexany Beimano 10,5mwm ocankos, uto coctaBuiio 131,25%o0T1 HOpMEI
(mopma 8 mm). C ocaakamu Obutr 6 u3 10 gueit. B mepuon orreneneii (15 stuBaps) ObLT OTMEUCH
MOKpBIi CHET' U KpaTKOBpEMEHHBIN 10kIb. CpenHenekannoe aasienue cocramio 100,17 kPawro
Ha 1,195 kPaieHbiie HOpMBI.

[Mocnenusist nexana stHBapsi ObLIIa HEMHOTO Teriee 00bIYHOTO. CpeqHss TeMIeparypa coCTaBu-
na -13,6'C, uro Ha 1°C BbIie oT HOpMBI. CaMbIM XOJIOJHBIM BpeMeHeM ObLI0 22-23sHBaps, Koraa
MHUHHMaJIbHasg TeMiepatypa gocrurana -30°C, a cpennecyrouHas Temrneparypa cocrasuia -21,5C

u -20°C. Bropas mosioBuHa JIeKaael ObUTa MeHee X0oJoaHOHM. KomnuecTBO 0caakoB, BBIMABIINX B
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TEUYEHHUE JCKaabl cocTaBmio — 8 MM, i 66,6% ot nopmel (Hopma 12 mm). C ocaakamu ObLTH
Toibko 2 nHsi. CpenHenekanHoe nasinenue cocrasmio 102,16 kPayro va 0,835 kPabiie Hopmbl.
3a 3TOT MecsI] peKa MOJHOCTHIO MOKPhUIACH JBAOM. bbUma ycnbliaHa mepBas OapabaHHAS

npo0b astaa (22 nexadps).

OEBPAJIb

®eBpanb ObT HaMHOTO Teruiee oObrdHOr0. Cpenmuss Temreparypa deBpans 2015rona Obuta
BBIIIIE CPETHEMHOT0JIETHUX JaHHBIX Ha 5°C u cocraBuna -7, 7°C. Camast HU3Kas Temrieparypa Obuia
ormeueHa 17 pespais (-28,5C), a makcumanbHast — 23deBpaiis (3°C). 3a mecsiin (Oosbliast yacTh B
Hayajie) BBIIAI0 aHOMAaJIbHO OOJIBIIIOE KOJIMYECTBO OCAAKOB — 62,2MM, 4TO MPEBHIIIACT (GeBpaib-
ckyro Hopmy (27 mm) Ha 230,4 %.Cpennee mecsunoe naBienue coctasuio 101,24 kPauto Bcero
Ha 0,085 kPairxe HOpMBI.

IlepBas nekanma ¢eBpanst Oblaa 3aMeTHEE TeIuiee OOBIYHOTO, OTKIIOHEHHE OT HOpMBbI (-14,4C)
Ha 5,9°C. MunumanpHas Temmeparypa -26,5C Obu1a otmMedeHa yrpom 6 despans. B atot u mocie-
IYIOIIUN JeHh ObUTA caMble XOJIOMHBIE 3a Aekany. CpelHeCcyToYHasi TeMIlepaTypa B 3TH JHU JOCTH-
raimu -18,75C. MakcumanbHast Temmnepatypa (0°C) Obuia B TeueHre 2-X JHEH Hadaia AeKaasl 2 U 3
deBpains. 3a nepBeie 10 qHEl ¢eBpans BbIaIo aHOMaIbHO OOJBIIOE KOJUYECTBO OCAAKOB 57 MM,
gyro Ha 633,3%mpebimaet HopMy (9 Mm). OcagKu COMPOBOKAATHCH METEINBI0. ATMOC(HEpHOE J1aB-
naenne B cpeaneM 3a | mexany cocraBmio 100,235 kPauro ma 1,09 kPaumxe HOpMmbI (HOpMa
101,325 kR). Makumanbroe gasienue obuto 7 depans — 101,45 kPa munumanstoe 9 deBpans —
98,5 kPaK koHIy fekaapl Hadau yaiie ciblathesi 0apadanHas 1poob astia (¢ 8 pespans), a 9
deBpasis B ropojie OblIa CIBINIHA ITepBasi IECHb OOJIBIION CHHUIIBI.

Bropas nekama deBpans Oblia 4yTh Teriee oObrdHOr0. CpemHss AeKaaHas Temreparypa co-
craBuwia -11,3C, uyro Ha 1°C npesbimaer Hopmy (-12,3C). Camas Hu3Kas TeMiieparypa Obuia OT-
MeueHa BO BTOpoi mosioBuHe nekansl 17 ¢pespans (-28,5C), a makcumanbhas — 12u 13 deBpans
(0°C). OtHOCHTENBHO TeIUIas IOro/a Havalia JAeKaibl, KOr/ia CPeIHECYTOYHAs TeMIepaTypa T0CTHU-
rama -6,5C u -2,5C u3zmeHnunach B0 BTOpoi mosioBuHe Aekansl 17 u 18 despans no -18,8C u
-19°C. KonmuectBo ocankoB B TeueHue |l nexansl mecsana semaino 4,1 MM, uaro cocrasisier 37,3%
ot HopMbI (HopMma 11 mm). C ocankamu Ok 4 HS. ATMOC(epHOe AaBieHue B cpeaHeM 3a |l me-
kany cocraBuio 101,57 kR, uro Ha 0,245 kR menbiie Hopmbl. MakumaiibHOE J1aBjieHue Obiio 17
despans — 103,1 kR, a munumansaoe 11 pespans — 100,7 KR. B mocienuuit neHb 1eKasl MOSBH-
JIMCh TIEPBBIC OBCSIHKM OOBIKHOBEHHBIEC, a C KPBIIIM Hayasia Kanath MnepBas Kamnelb.

Tpetss nexana espans OblIa aHOMAIBHO Teroi. CpeaHsis JeKaqHas TeMIepaTypa cocTaBuIa
-2,3°C, uro Ha 9°C mpessitraet Hopmy (-11,3C). B nepBbie 11eCcTh qHEH MaKCHMMajbHas TeMIIEepa-
typa Obuta 0°C wunum Beite. Hounble Temmneparypbl ObUTM HU3KUMH W MO3TOMY CPEIHECYTOYHAS

Temreparypa Oblia Bcerna oTpunarenbHoil. Camas Hu3Kas Temrieparypa Oblla OTMEUeHa B Havyalie
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nekanbl 25 pespans (-8,5°C), a makcumanbhas — 25¢espans (3°C).

OcaakoB 3a MOCIEAHYIO AeKkany GeBpais Boimano oueHb Maio — 1,1mm (15,9%o0T1 HOpMEI), 3a
3 nust. Ocanku ObUTM B Hayase JeKa/ibl, B BUAE CHIPOTO CHETa U JAa)ke MeJIKoro noxas. Hanbombiee
Kosin4yecTBO Bbinano 23 ¢pespanst — 0,8mm.

JlaBnenue atMoc(epHOTo BO3Iyxa B cpeiHeM 3a aekany cocraBuio 102,094 kR (na 0,765 kR
Oosbie HopMainbHOTO atMochepHoro aasineHus). Camoe Huskoe masiacaue 100,25 KR 6b110 B me-
puon orrenenu — 21denpanst. B nanpHeiinmem n1aBieHne MoCTENeHHO YBETMUNBAIOCH U 26 deBpais
JIOCTHUTJI0 HanOoJibIliero 3uaueHus 3a nexaay — 103,1 KR.

3a 3Ty Aekany ObUT MEpBBIA JOXKIL B peBpasie — 22 GeBpansi. Bo Bpems orrenenu ObUT TYCTOM
TyMaH, a B TOpO/ie MOSIBUJIKCH MEPBbIC JY)KH, Kaneiab ¢ Kpbimu (24 despas). [Tocne orrenenu Ha-

YaJiv MOABJIATHCA COCYJIbKHU.

MAPT

Cpennsist temnepatypa mapta 2015rona Obiia BeIlie CpeTHEMHOTONETHUX NaHHBIX HAa 3,4°C u
cocraBuina -2,9C (nopma -6,3’C). Camas Hu3Kas Temreparypa Obuta otMedeHa 6 mapra (-20,5C),
a makcuManbHast — 18mapra (+10°C). Cepenuna MapTa OTJIM4aNach HEOOBIYHO TEIUIOH U COJTHEY-
HO# morooit. Ocaaku MPaKTUYECKH OTCYTCTBOBAIU. 3a MECSI] BbINaao Bcero 4,9 MM 0CaJkoB, UTO
cootBercTBYyeT 22,3%H0pMbI (HopMa 22 mm). Cpentee aaBiacHue 3a MapT coctaBuiio 102,026 KR,
gro Ha 0,701 KR BbIiie HOPMEI.

[TepBas mexama mapra Oblia Topaszao Temiee oObraHOr0. CpenHss TemMmeparypa 3a JIeKaay co-
craBuia -5,3C, uro Ha 4°C Gombie HopMbI (HopMma -9,3C). MakcumanbHas Temieparypa Oblia B
MOCJICTHUM JIEHb TMIEPBOU JeKabpl Mecsa u cocrapmwia +4°C. MunumanbHas temneparypa -20,5C
OblTa oTMedeHa 6 mapta, B cepeMHe JeKanbl. HouHble TeMmeparypbl B Hadajae M KOHIE MepBOU
nekaapl obuti Topaso Beie (-1,5°C u -4°C, -2°C u -5,5°C coorBercTBeHHO). OTHOCHTEIBHO BbI-
COKHE CPEIHECYTOYHBIE TEMIEPATyphl HAOIOIATNCh TAKXKE B TEPBHIC JBA U MOCIEIHUE JBA JTHS
nekansl (-1°C u -2°C, 0°C u 0,75 C coorBercTBeHHO). EAMHCTBEHHBIN ICHB C OCaIKaMU ObLI B I10-
cnenuuit neHb aekanbl — 10 mapra, Korja BhIMano 2 MM OCAJIKOB B BUE JOXKIS, YTO COCTABIISET
33,3 %ot HopMmel (6 MM). ATMochepHOe naBiieHue B cpenneM 3a | mexany cocrasuiao 101,74 kR.
MakcumanbHoe nasienue obuto 1 mapra — 102,3 kR, a munnmansroe 10 dpespanst — 100,85 kR.

W3-3a aHOMaJIbHO-TEIION TOTObI (CTOSIM B OCHOBHOM COJIHEYHBIC JIHU) Ha4all TasiTh CHET, C
KPBIIIN Karaja BoJa, MHorAa cTpyikoil. 10 ¢eBpaiis mosBMIIMCH TIEpBbIE TyKU Ha ynuuax. Ha nec-
HBIX PYYbsX, TIOBEPX JIba BBICTYIMJIA BOJIa, HAYAJIN BHITAUBAThH IOXKHBIE CKIIOHBI OEPEroB PeKH.

Bropas nekama mapta Obu1a aHOManbHO Terioi. CpeaHsis AeKagHas TeMIepaTypa CoCTaBuia -
0,2°C, uto Ha 6,5°C mpesbimmaet Hopmy (Hopma -6,7°C). Camast Hu3Kas Temreparypa Obliia OTMe-
yeHa B Havane aekanasl 15 mapra (-10°C), a makcumanbhas — 18 mapra (+10PC). Temnast moroaa

npoxospkuiack Bero Il gexamy. 11 mapta mo moporam MosSIBHIIMCH JIyH, a 15 MapTa modexanu mnep-
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Bble py4bH. 11 mMapTa BBITAsIM IOXKHBIE CKAThl KPBIII JTOMOB. 17 MapTa OCBOOOIMIIMCH OT CHEra
I0KHBIE CKJIOHBI TI0 OeperaMm peKH, MOSBHIWCH MPOTAIMHBI HA TIONSX U OTKPBITBIX MECTaX, IO
omymkaMm. 13 MapTa MosBUIUCH MPUCTBOJIBHBIC KPYTH, B PAa3pEKEHHBIX COCHsKaX, a 16 MapTa yxe
BO Bcex Jiecax. 17 mapra oOHaXujach 3eMJIsl TIOJ €JIKaMU B CMEIIaHHBIX Jiecax. B 3TOT ke IeHb
MOSIBUJIMCH TTEPBBIC Ky4eBbIe 00J1aka, a Ha peKe MO KpasM BBICTYIHIIA BOJA M JIA CTaj MOIYIpo-
3pagdbIM. 15 MapTa mocie HOYHBIX XOJO0JI0B MOSIBUIICS HACT HA CHETY, Jep Kallluii YyelnoBeka, a yT-
poM 18 mapTa MOXKHO OBUIO CIIOKOMHO XOJIUTH IO CHETY, He 00sich nmpoBanuThes. Ocanakos Bo Il ne-
Kaje He ObL10. ATMOChEpHOE naBieHne B cpeaneM 3a Il mexany cocrasuno 102,75 kR (mpeBbiiire-
uue Hopmsel Ha 1,425 KR). MakcumansHoe maBiacHue 0buto 16 mapta — 103,85 KR, a MmuHMMAab-
Hoe 20maprta — 100,3 KR.

Tpetss nexaga MmapTa ObUTa IPOXJIaIHEeE OOBIYHON U XOJIOIHEE peabIIyel aekaasl. CpemnHss
nekaaHas Temmeparypa cocraBuia -3,3C, uto Ha 0,4°C npesbitnaet Hopmy (-2,FC). Camas Hu3-
Kas TeMIiepatypa ObuTa oTMeueHa Oyinke K KoHiy Aekansl 27 mapta (-14,5C), a makcumasbHas B
Havaye u cepeaune aekaapl — 21u 25 mapra (+4,5C). [Toutn Bce JHEBHBIC TEMITEPATYPHI AEKa bl
OBLTH MMONOXKUTEIbHBIE U Kojiebanach oT +1°C u no +4,5°C. Tonbko 23 MapTa AHEBHAS TEMIIEpaTy-
pa He TOCTHTIIIA TTOJIOKHUTEIBHBIX BEJIMYUH U cocTaBmia -1°C.

EnunactBenssil newp ¢ ocankamu B |l nexame — 24 mapra, koraa Beimano 2,9 MM 0calkoB B
BHUJIC CHETa BO BpeMsi MeTesn. JTo coctaBisier 32,2 %ot Hopmbl (9 mm). [laBieHue armochepHOro
BO3/yXa B CPEIHEM 3a MOCICIHION AeKaay MapTa coctaBmio 101,632 KR (mpeBbiieHre HOPMBI Ha

0,327 kR). Makcumanbhoe nasienue 0buto 29 mapra — 103,8 KR, a Munumanstoe 22 u 25 mapra

- 99,5 kR.

ATIPEJIb

Cpennsis Temneparypa anpens 2015rona Obuta 9yTh BBIIIE CPETHEMHOTOJETHUX JaHHBIX HA
0,6°C u cocraBuna +4,6°C (nmpu Hopme +3,FC). Camas HuzKkas Temreparypa Oblia ormedena ¢ 11
Ha 12 ampens (-3°C), —12C, a makcumanbsHas — 30amnpens (+25°C). UyTh paHHee MOTEIUICHUE B
Havaye Mecsa MpHOIM3UIOCh K HOPME B CepeIMHe U KOHIIE MecsIa. B Havase Mecsia KOJHIeCTBO
BBINABUIMX OCAJKOB HE JIOXOJIWJIM K HOpPME, HO B CEpeIMHE U KOHIIE MECsAla OCAJKOB XBaTallo, U
OHH C JINXBOH MEPEKPBIBATIU HOPMY.

[lepBast nexama ampens Obuia Temiee oObIYHOTO. CpemHenekagHas TeMIlepaTypa COCTaBHIIA
+2,2°C — otksionenue ot HopMbl Ha 1,8°C. MunumaneHas temmnepatypa -2°C orMedeHa JiBe mep-
Bble HOYM Jekansl 1 Ha 2 ampens. ToabKO TpU HOYM OBUTH C TOJIOKUTEIEHOW TEMITEpaTypon
(+1°C), HO ¥ B 3TH Ha TIOBEPXHOCTHU CHEeTa OBLIM 3aMOPO3KU. MakcuMaibHas Temieparypa Obuia 8
anpens +9°C. Bce nmecsath naHeW aekajpl ObLTM C IMOJOKUTEIBHONW THEBHOW TemmepaTypoil (oT

+1,5°C no +9°C). [laem, B nepBbIe YeThIpE JHS, BETpa OBUTH BBIIIE YMEPECHHBIX, IOT0-BOCTOYHEIC.
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3areM HampaBlieHUE BETpa CHJILHO MEHSJIOCH: 10 2 JIHS OBLIM FOXKHBIC W IOT0-3aIaHbIe, 10 OJTHO-
My — CeBEepO-3amaiHbIe U BOCTOYHBIC.

3a nepseie 10 nHel anpens BbINano Bcero 8,8 MM ocanakoB, uTo coctaBisieT 97,7%0T HOPMBI
(9 mm). U3 5 aneii ¢ ocagkamu TOJIBKO 2 JHSI OBLIM CO CHETOM, OCTalbHbIC 3 THS MOKPBIN CHET IIIe
B BIIEpPEMEIIKY C AoKaeM. K KOHIly AeKaapl cHera B MOMMEHHOM Jiecy okosio 32-42cm. ATMmocdep-
HOE JIaBJieHHe B cpeaHeM 3a | nexany cocrasuio 100,695 KR, uto Hmke oOsranoro (Hopma 101,325
kPa). MakcumanibHOE naBjicHHe ObLIO B mepBbiid neHb Aekanbl (1 anpesns) — 101,5 kR, a munu-
mansHoe 9 anpenst — 99,2 kR. TToBsiieHHOE aBiieHne ObUTO TOJBKO B OJUH JeHb. OcTalbHbIC JHU
OBLIM C MTOHM)KEHHBIM aTMOC(EpPHBIM JIaBJICHHEM. YPOBEHb CHEra B IIOHMEHHOM JIeCy, K KOHILY Je-
kabl kosebaics ot 8 o 20cm.

3a 3Ty Jekajy Ha MOJISAX MOSIBHIIUCH MEPBbIE MPOTAIUHBI (4 anpeis), XOTs BIOJb JOPOTU OHU
yke ecth. Ha peke (6 ampens) mosSBHINCH B IEHTPE MOJIBIHBH, KOTOPhIE K BEYEPy YBEIUUMIUCH.
Yepes nenp onn ObutH aiuHOM 60-70M, a emie yepes 1eHb Ha peKe B CepeIMHE OTKPHITask BOJia Mec-
tamu 710 100-200m. Boma ne momwna no yposHs ocenu, He xBaraeT 20-30cwm. [locne monynas 8 am-
peJist MPoU30IIUTa MTepBasi MOBHKKA JIbJIa, IIPU OYEHb HEBBICOKOM YPOBHE BOJIE B PEKE.

TemmepaTypa Bo BTOpOi AeKaje anpens Obuta 6m3koi oObiaHOM. [IpeBriieHne oT cpeaHee-
kagHo# coctaBuiio Bcero 0,1°C. Cpennsist nexaanas temrneparypa coctasmia +4,6°C. Camast Hu3-
Kas TemrepaTrypa Oblla oTMeueHa B Havane jaekanbl ¢ 11 Ha 12 anpens (-3°C), a MakcuManbHas
onmmke k cepenune nekansl — 14 anpens (+14,5C). U3 necaru Houeit, 4 ObUIM C OTPHUIIATEIILHOU
TEMIIEpaTypoii, a 0JHa HOYb C HYJEBOW Temreparypoii. Becero ogun nenp (14 ampens) ObuT co
CpeAHECYTOUHOM Temneparypoii Boime +8°C.

OcaakoB 3a JeKaay BbIano MHOTO — 27,9MM, uto cocrasiser 199,2%ot nHopmsl (Hopma 14
mM). M3 10 nueit tonbko 3 aust (¢ 12 mo 14 anpens) Obutn 6e3 ocaakoB. B mepBelii 1eHb JeKabl
ocagku ObUTM B BHJIE CHETa, OCTalbHBIC THU B BHIe NoXAsS. Tonpko 18 ampens mien cHer B Buue
KPYIIBL.

Atmocheproe nmasienue B cpeaHem 3a |l mexamy cocrasmio 99,7 KR, uto ropasmo Hike
o6sraroro (mopma 101,325 kR). MakcumainsHOe JaBjieHne ObIIO0 BO BTOPO# JacHb aekansl (12 arm-
pens) — 101,1 kR, a munnmanbroe 17 anpens — 98,2 kR. Bee 10 queit nekaap! ObUTH C IIOHMKCH-
HBIM aTMOC(EPHBIM JaBICHHEM.

3a oty aekany ampens Ha p. b. Kokmara (11 anpens) mosBUICS y4acTOK OTKPBITOM BOJBI Ha
npoTsHkeHUH 1 KM BbIie oT MocTa. [1og MocToM — 3aTop U3 jbaa. Havanm cTaBUTh ceTH IS JIOBIIN
pbi0bI. Bona B peke (14 anpensi) noaHsiack Bbiiie 3uMHero yposas Ha 70 cum. K aTomy iHIO CHer Ha
MOJISIX MPaKTHUECKU pactasul. Ha Menkux pedkax 0exut Boja. Ha ozepax (15 ampens), Ha cosiHed-

HOU cTOpoHEe OTKpbITask Boja mupuHoi 20-50M. B ocTanpHBIX MecTax Jieq. B 3TOT 1eHb Ha peke B
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npenenax mn. CTapoXuiIbCK Havanach «HaBuraius». K koHimy nexanst (20 anperns) Boaa B peke Moj-
Hs1ach Ha 295¢M 1Mo CpaBHEHMIO ¢ 3MMHUM ypoBHeM. Hauanoch monoBobe.

TemmepaTypHbIil pesKuM TpeTheil Aekabl anpens Obu1a B HopMme. CpeaHsist 1eKagHas TeMIepa-
typa coctaBwia +6,FC, uro paBHo Hopme (+6,FC). Camas HU3Kas Temneparypa Oblia OTMEUCHA B
Hauaye gekanbl, ¢ 21 Ha 22 anpens (-2°C), a makcumainbias — 30 anpens (+25°C). [epBbie nsth
JHEH HAOJII0MaINCh YTPEHHHE 3aMOPO3KH Ha mouse, npu Temmeparype +0,5°C (21 anpens) u 0°C
(23-25amnpens). JlHeBHas TemMIiepaTypa KaxIblii J€Hb Kbl ObLIa MOJOKUTEIBLHON 1 KOJebatach
ot +5°C (23 anpesst) o o +25°C.

OcaakoB 3a MOCIECIHIO Jiekaay MapTa Bbinaio Bcero 16,2mm — 135%ot HopMBI (HOpMe 12
mM). Beero ¢ ocagkamu Ob110 6 mueit, epBoie 4 u nociaeauue 2 aHs aekaasl. Ocaaku Bee ObLIH B
BUJIC B OCHOBHOM B BHJIE JIOXK/Is, TOJIbKO 24 ampenst men eme cHer. Hanboupiee KOJM4ecTBO BbI-
nayno 25anpenst — 9,8Mm.

JlaBnenne atMoc(hepHOTo BO3AyXa B CpeIHEM 3a MOCIEeIHIO JIeKaay Maprta coctaBmiio 99,855
kPa (mpu mopme 101,325 KR). MakcuManbHOE AaBicHHe ObLTO BO BTOPO# fAeHb aekass! (20 anpe-
as1) — 101,2 kR, a MunumansHoe 24 anpens — 97,8 KR. Bee 10 qreit qexaabl ObLIH ¢ TOHUKEHHBIM
aTMocgepHbIM naBieHueM. [lpu sToMm mocneanue S qHel atMocdepHoe NaBieHue ObLIO OOJbIIe
100 kR.

M3-3a gacThIX DOK/IEH, 3a 3Ty JEKaay COIIE BECh CHET Ha OTKPBITHIX MecTax (22 ampens). He-
OOJIBIIION CHET OCTAJICS TOJILKO B €I0BO-COCHOBOM 3€JEHOMOIIHOM Jiecy (26 anpens). [Tocneanuii
CHET B BUJIC KPYIIbl HA0JIFOJAJIA TaKXkKe B 3TO 4Kcio. [1uk monoBoaks Ha p. b. Kokmara (B mpeaenax
. Ctaposxuibek) mpu ypoBHe Bojibl 380c¢M (0T 3uMHero) 0wt 2 nust 24 u 25 anpens. K koHiy ge-
KaJbl BoJa crajgana u coctaBmia 335¢M ot 3umHero ypoBHs. B konie aexaast (30 ampenst) Habro-

JTAJIA TIEPBYIO BECEHHIOIO TPO3Y C MOJIHHUEH U IPOMOM, HO C HEOOIBIIUM KOJIMYECTBOM OCA/IKOB.

MAU

Cpennsist Temmeparypa mass 2015roma Obia BbIIE CPEAHEMHOTOIETHUX JaHHBIX Ha 2,78C u
cocraBuia +14,68C (npu Hopme +11,9C). Camas Hu3Kas Temmneparypa Oblia OTMEUeHa yTpoM 8 1
10 mas -0,5°C, a makcumanwsHast — qaem 31 mas (+34°C). XKapkas moroja KoHI[A TPEThEi ACKaIbl
COTIPOBOMKAANIACH JTOXKIEM U MIKBATHCTHIM BETPOM, MTOJIOMABIIIMM MHOTHE CyXOCTOHHBIC JICPEBbSI.

B Havane mecsma ocagkoB HEe XBaTallo, B IEPBOM MOJIOBHHE WX MPAKTHYECKU HE OBLIO, HO 3aTO
BTOpasl TOJOBHHA Mecslla HaBepCTalla YITYIIEHHOE W B IIEJIOM BBIMAJIO 32 MeCAIl OOJIbIIe HOPMBI.
[Tpu HopMe 45 MM BeIIaNIo Beero 56,6 MM ocaakos, 4to coctaBmio 125,7%.13-3a xapkoro KoHia
Masi [[BETEHUE MHOTUX PACTEHUN HAYANOCh paHbIIe OOBIYHOTO, MPOXOAMIO ObICTpo. B cyxux co-
CHSIKaX K TIOJY/IHIO JIUCThSI PACTCHU HAUYWHAIIM YBS/IaTh, M TOJBKO K BeUepy TYprop B HUX BOCCTa-

HaBnuBaics. [locine oOmnpHBIX AoXxael Boaa B peke b. Kokmara mogusnace Ha 30-40cwm. TITuis
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HE IJIOTHO CHJCIH Ha THe3ae. MOXHO ObUTO BHICTH T'YJISIOIIUX B MOWCKAX MUIIM CaMKy W CamIia
psaburKa, BIxups. Menkue neBure NTUIBI TAKXKE Ha TOJITO OCTaBIISUTH CBOM THE3/IA.

[epBas nekama Mast ObUTa YyTh TEIUICe OOBIYHOTO, OTKIOHEHHE OT HOpMbI Ha 0,75 C (0,23C —
2014r.). Munumanbshas temmeparypa — 0,5C ormeuena 8 u 10 mas (B 2014r. -4,5C ormeueHa
HOoubto ¢ 3 Ha 4 mas). Houell ¢ oTpuuartenbHOil TemiiepaTypoii, Obuio aBe, HO ¢ 7 o 10 mas mpu
nosioxuTenbHOM Temrepatype +2°C u +0,5°C B HU3MHKAx BhIMal WHEH. MakcumanbHas HOYHAs
temneparypa Obuta 2 mast — +10,5C. JlueBuslie TeMmepatypsl Konedaaucs ot +14°C (6,7 mas) 1o
+26,5C (3 mas). /[nem BeTpa ObLIM yMEpEHHBIE, B OCHOBHOM CEBEpO-3allaHbIC WIIN 3amaaHbie. 3a
NIEPBYIO JIeKaay Masl BbINAIo 2 MM 0CaakoB, uTo coctaBiser 18,18%ot nopmser (11 mm). M3 10
JHEH ¢ ocajgkamMH ObUT TOJbKO 1 ieHb. ATMOchepHOe JaBiIeHHue B cpeaHeM 3a | 1ekaay cocTaBuio
100,6 KR, uro mmxke obbrunoro (Hopma 101,325 kR). MakcumansHOe gaBieHue ObUTO 6 Mas —
101,5 kR, a muaumansHOe 4 mast — 99,8 kR.

Bropas nexanma mas taxke Obuta Teriee 0OBIYHOTO, OTKJIIOHEeHHE OT HopMbl Ha 0,9°C. Munu-
manpHas temneparypa 1°C ormeuena Houbto 11 mas. Houel X0I0mHBIX, C OTpULIATEIBHOM TeMIIe-
patypoii He Obl10. MakcumalnibHasi HouHas Temneparypa obuia 16 mas — +9,5C. JIHeBHBIC TeMIe-
parypsl Kosebanuch ot +11 (17wmas) mo 25 (13u 15 wmas). B mpomutom roay sta aekana Oblia ro-
pazzno Temiee. JlneM BeTpa ObUTH ci1abble, B OCHOBHOM CE€BEpO-3amaIHbIe WIIH 3alaHbIe. 3a BTOPhIC
10 nueit mas Boinano 35,4MM ocaakoB, uto coctaBisier 221,25%ot Hopmbl (16 mm). M3 10 nHeit ¢
ocaakamu ObutH 6 aHEl. ATmMochepHoe namienue B cpeaHem 3a |l mexany cocrasmmo 100,31 ki,
yro Hroke HOpMbI (Hopma 101,325 KR). MakcumansHoe masinenue Obu10 11,12u 14 mas — 101,4
kPa, a muanmaneaoe 18 masg — 99,1 kR.

Tpetss nexana mas Oblia Temiee 0OBIYHOTO, MOXKHO CKa3aTh Kapye, OTKIIOHEHHE OT HOPMBI Ha
6,6°C (B 2014r. —na 4,03C). MunumanbsHas temreparypa +5°C ormeueHa yrpom 25 mas. Mak-
CUMaJIbHbIE HOYHBIC TeMIepaTyphl ObLIH TpHU HA ¢ 28 Mast u 31 mas — +15C. Oty nHU 1O TemIe-
paType COOTBETCTBYIOT <«IIOJTHOMY> JIETY, KOTOPO€ OOBIYHO OBIBAET B MIOJIEC WM B HaYaJle aBTyCTa.
Takyro skapy MPUHECIH FOKHBIE U OTO-IOTO-3ala/IHbIe BeTpa JIHEBHBIE TeMIIEpaTyphl KOJIeOaTUCh
ot +20 (25mast) 1o +34 (31mas). /lnem BeTpa ObLTH yMEpEHHBIE, 3HOMHbBIE (0COOEHHO B KOHIIE Jie-
Kazpel). 3a mocaeauue 11 qHei mas Beimano 19,2MM ocankos, uto cocrasiser 106,6%.Boaa Ha p.
Bonpmas Kokimara momHsiach W 3aTONWiIa MOSIBUBIIYIOCS MPUOPEKHYIO 3eleHb. ATMocdepHOe
nasienue B cpeaneM 3a lll nexany cocraBuino 100,87 KR, uro ke Hopmbl (Hopma 101,325 KR).
MaxkcuManibHOE nasieHue 0bu1o 26 mas — 101,4 kR, a muanmansHoe 25 mas — 100,3 kR. 13-3a
YKapKOTO KOHIIA Masi KyIMaJIbHBIA C€30H ObUT OTKPHIT 27-28Mmasl.

NKOHb
Cpennsis remneparypa utons 2015roma Obuta BeIllie CPeTHEMHOTOJICTHUX JaHHBIX Ha 2,56°C n

cocraBuia +18,76C (nmpu Hopme +16,2C). Camas Hu3Kas TeMieparypa Obuta orMedena yrpom 10
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utonsi 0,5°C, a makcumanbHas — nHeM 21 utons (+34,5C). XKapkas morona TpeTbeit qeKaabl COOT-
BETCTBOBaJIa (DEHOJOTUYECKOMY TIEPHOJY <IIOJIHOTO» jeTa. [IpakTudecku mepBbie 8 qHEH TpeTheit
JICKaIbl COOTBETCTBOBAIHN TeMIieparypam «arotHoro» jera (6ombine +15°C Housto 1 +30°C nHem).
OcaakoB 3a 3TOT MECHI] BBIIAJIO MaJIo, Bcero 68,1%.

[TepBas nexana utoHs ObLIa Teriee OOBIYHOTO, OTKJIOHEHHE OT HOpMBI Ha 2,5°C. Hauano neka-
1bl (MPH FOJKHBIX BETpax) OBLIO JKapKUM, HO KOHEII JIeKa ikl (P CMEHE BETpa Ha CEBEPO-3aIiaIHbIi)
ObUT TPOXJAaIHBIA, OCOOCHHO IOCHE KPAaTKOBPEMEHHBIX H0XkJeH. MUHHMMaibHas TemIieparypa
0,5°C ormeuena Houbto 10 urons. MakcumanbHas HoyHast Temneparypa obuia 1 uronst — +16,5C.
JlueBHBIE TemmepaTypbl Konebanuch oT +33°C (B Hauane aekansl) 10 16°C (B koHIe mekassi). B
Hayvaje JeKaabl JHEM BeTpa ObutH cradble, HO C CepeUHBI IeKa bl ObLITN MIKBAIUCTHIC BETPA, MOBA-
JUBINKE U TEPEIOMaBIINEe CyXOCcTo. Berep cOMBanm MOSBHUBIIMICS 1O 3TOTO THYC, ciemHei. [Tpu
CMEHEe BeTpa Ha CeBepO-3ala/JHbIi BbINAAAN JT0K/Ib, HO OH ObLI KPaTKOBPEMEHHBIN, MHOTIA 110 He-
CKOJIBKY pa3 B JICHb U HE3HAYUTENbHBIN. 3a MepByI0 nekany uroHs Bbimano 11,2mM ocankos, 4To
cocrapiisietT 65,9%o0T1 HOpMbI (17 MM). U3 10 nHeit ¢ ocagkamu Obutn 6 gHei. Jlokau He ycreBanu
IIPOMOYHUTH TOYBY, U OHA OBICTPO Mpochixaja. ToJNbKO IpPU BbIMaJeHUU 6,8 MM OCaIKOB 3eMITIO
IIPOMOYMJIO Ha 3HAYUTENbHYIO MIyOHHY. ATMOC(EepHOE JaBlIeHHUEe B cpeHeM 3a | lekaay cocTaBu-
70 100,59 kR, uro Hmxe odbrunoro (Hopma 101,325 KR). MakcumanbHoe aaBienue Obuio 7 u 10
nrons — 101,1 kR, a Mmusumansaoe 3 nrons — 100,25 KR.

H3-3a Tpo3bI ¢ MOJTHHEH B 3alIOBEIHHUKE MPOU30IIe mokap Ha rmiomiaad 0,03ra (1 uroms).

Bropas nexana utoHs, HEMHOTO MPOXJIagHEN MEPBOil, HO TEIUIEE OT CPEAHEH MHOTOJIETHEN, OT-
kiaonenre ot Hopmbel Ha 1,2°C. TTuku nueBHbIX Temmeparyp (+32°C u +32,5C) obutun 15u 20 uro-
Hs. Hayano nexanpl ObUIO MPOXJIaHBIM, OCOOCHHO HOYBIO U MOATOMY Ha OTKPBITOM IPYHTE ILIOXO
pOCI HEKOTOPBIE OBOIIHBIE KYIbTYphI. [Ipoxmane cmocoOcTBOBaNM ceBepo-3amaaHbie BeTpa. Mu-
HUMaJIbHBIE HOYHBIE TeMIEpaTypsl B Hadajie aekansl Obutn oT +7°C mo +9,5°C. Takue HOUYHBIC
TEMIIepaTyphl B 3Ty JAeKaly Ooublie He TOBTOPSIHMCH. [1o MakcCUManbHOW CpeIHECYTOYHON TeMIe-
paType 3Ta AeKaja He cMorJa JAOrHaTh npeapiayuryto u yerynuia Ha 0,25 C. Cpenusis temiepary-
pa 20 urons Obuia +24,5C. JlneBHble TeMmepaTypsl Koinedbaaucs ot +16°C (B Hauasme aekassl) 10
+32,5C B koH1e u B nenom cocrapmn +24,2C, uro Ha +0,2C Oomblie, 4eM B MEPBYIO JCKay.
JlHem BeTpa OBLIM YMEpPEHHBIE IOT0-3alaiHbIe, CEeBEpO-3alaJHble U OJUH pPa3 CeBEPO-BOCTOYHBIM
BETEP, KOTOPBIA B TEUCHHE OJHOTO JTHS MOMEHSJICS Ha MPOTHBOIOIOXKHBIN. Hebo MeHsIoCh ObICT-
po, ecnu paHHee yTpo ObLIo sicHoe, To Yepe3 1,5-2uaca mosBisinch obiaka, 3aTeM Tydd HHOT/A C
JOKIEeM, JTUBHEM U T'PO30i, a 3aTeM CHOBAa CTAHOBWJIOCH SCHO. [loKuiMBbIMU ObUTH 2 JHS, HO KO-
potkue noxxau ObuH eme 3-4 aHd. 3a aekany Beinano 25,2mM, uro coctasisger 109,1%o0t1 HOpMBI
(Hopma 23 MM). DTH OKAM HE yCIIEBAJIM MOMUTHIBATh peKy U K 19 MIOHS Ha peke MOSIBIIUCH Tec-

YaHble OCTPOBKH U MeH. ATMochepHoe naBienue B cpeanem 3a |l mekany cocrasuno 100,495 KR,
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yro Hrke o0braHOoro (Hopma 101,325 KR). Makcumanshoe mgaieHue 0b010 11w 19 mions — 101
kPa, a Muanmansnoe 16 urons — 99,9 kR.

Tpethst nexana uroHs ObLIa KapKoH, oTKIoHeHHe oT HOpMbI Ha 4,5°C. [Iuku THEBHBIX TeMIIe-
paryp (+34,5C u +34°C) 6putn 211 25 uroHs. Yike ¢ Havasa IeKajpl TeMIeparypa Obliia BHICOKOH,
JMake HOYHAs MpOoXJaja He Morja cOUTh xkapy. TONbKO MOCHeIHue NBa JHS JeKaabl ObUIM KOM-
dopTtaBIMH, Oe3 conHIa. [Ipoxnane cmocoOCTBOBaNIM ceBepo-3amaiHbie BeTpa. MUHUMaIbHBIC HOY-
Hble TeMneparypsl He 0butn Menblie +13C (21 utons). B menom cpenHsis HOYHas TeMIiepaTypa 3a
3Ty nekany osuta +16,4C, a nueBHas - +29,2C. /lnem BeTpa ObUIM YMEpPEHHBIC IOT0-3alMaHbIE, a B
KOHIIE JIeKaJbl ceBepo-3anaanbie. JloxamuBeiMu Obutd 3 mHA. Beimano 5,2 MM 0cagkoB, 4TO CO-
craBisieT 24,7% ot HopMbl. OmuH feHb (28 uioHs) H0kab ObLI MoOpocsmuid. B Tedenne aHs He-
CKOJIbKO pa3 HauMHaJICs U 3akaHuuBajics. Bemano Bcero 0,1 mmaHs. ATMochepHOe NaBJICHHE B
cpeanem 3a |l nexany cocrasuio 100,26 KR, uro Hike oObrunoro (Hopma 101,325 KR). Makcu-
MasibHOE nasieHue osuto 24 u 25urons — 100,7 kR, a Mmurumansaoe 28 nrons — 99,7 kRA.

HIOJIb

Cpennsist Temneparypa utons 2015rona Obuta Hke CpeHEMHOTOJETHHX NaHHBIX Ha 1°C u
cocrauia +17,£C (npu Hopme +18,4C). Camas Hu3Kas TeMIiepaTypa Obliia oT™MedeHa yTpoM ¢ 18
Ha 19 urons +4,5°C, a makcuManbHasg — qaeM 29 uronst +31°C. OTHOCUTENIBFHO HEBBICOKUE HOUYHBIE
TEMIIEPATYPbl U BBICOKAS BJIAKHOCTH NMPHUBEIH K Pa3BUTHIO IPHOKOBBIX OOJIC3HEH pacTeHHM, Kak
KYJIBTYPHBIX, TaK M TUKOpAcTyIIux. Hu3kue TeMriepatypsl 10 HOYaM CKa3aJuCh Ha Pa3BUTHH Hace-
KOMBIX, 0cOOeHHO 0aboyek M ImmMeneld. Berpa B OCHOBHOM ObUIM ceBepo-3amagHbleé M IOTO-
3amanubie. OcaakoB ObUIO MHOTO, 03 HuX ObLI0 Beero 9 mueit. [Ipu HopMe 83 MM BhINanIo BCero
129,7mMm ocankoB, uto coctaBisieT 156,26% M3-3a 3Tor0 MosSBHIOCH OOJIBIIOE KOJTMYECTBO Pa3HO-
00pa3HbIX TPHOOB J1aXke OCCHHHUX. Y POBEHb BOJBI B peke b. Kokiara criibHO MOAHSIIACK, 3aTONUB
NpUOPEKHYIO PACTUTEIBHOCTD.

[lepBas nekana WiOs Hayalach C yMEHbBIIEHUEM TEMIIEPATYPHI MOCIIE MOCIEIHEH EeKa bl HIO-
Hs. OTkIoHEHHE OT HOpMBI 3a | nekamy cocraBmwio - 0,3C. K koHIy nekanbl Hadaiau CO3peBaTh
SATOJIbI KOCTSIHUKH, MaJIMHBI, CMOPOJIMHBI YepHOi. MakcuManbHas Temneparypa 27,5 C oTMedeHa B
HayvaJie JIeKaabl - 2 uros. JJHeBHBIC TeMiiepaTypbl kKojebanuch ot +17°C no 27,5 C. MunumManbsHas
HOYHas Temreparypa Obuta ¢ 6 Ha 7 uronst — +5,5C. /lneM BeTpa ObLIM YMEpPEHHBIE, B OCHOBHOM
CeBepO-3amaHble, TOJbKO B KOHIIC JIEKa (bl IOMEHSJIUCh Ha I0r0-3aIaIHble, KOTOPhIC TPUHECITH Te-
IO ¥ AYXOTY (mocie nokast). 3a mepByro JeKaay Hiojs Beinano 33,2MM 0caakoB (B BUAC TOXKIS),
yto cocraniser 122,9%ot Hopmbl (27 mm). be3 moxas 6bu1 TONBKO ouH AeHb (3 utost). OcTaib-
HbIE IHH ObLIH C ocagkaMu. M3 uux 3 aHs ObUiH ¢ HesHaunTenbHbIME ocagkamu (0,1 mm). [Tocnen-
HUE TPH JIHS BBINTaja OCHOBHAs Macca Mok 27,4mm. Tlocne mocneqHuX 0K/IeH mouBa MporuTa-

J1aChb BHaFOﬁ, 110 JICCHBIM O0pOraM MOABUIIUCH JIYKU, KOTOPBIC JOJTO HC BbICHIXAJIH.
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Atmocheproe naBienue B cpearem 3a | ngexany cocrasmio 100,15 kR (751,2mMm prt. cT.), uTO
Hwke o0bruHOro (Hopma 101,325 KR). Makcumanbshoe nasinenue obuto 3 utonns — 101,0 kR (757,6
MM PT. CT.), a MuHUMaiabHOe 10 utons — 99,4 kR (745,6mwMm pr. ct.).

Bropas nexanma utosisg, HAMHOTO MPOXJaJAHEH MEPBOW, U €Ille MPOXJIaTHENH OT CPEeIHEH MHOTO-
JeTHel, oTkioHeHue ot Hopmbl Ha 3°C. Haubonbime temmepatypsl 3a nekany (+25°C u +24°C)
oput 11 m 20 mronsa. CepennHa aekanbl ObUTa TPOXJIaHONW, 0COOCHHO HOYBIO, KOTJa TeMIIepaTypa
omyckanacek 10 +4,5C (¢ 18 ma 19 urons). Ha OTKpBITOM TPYHTE IIOXO POCIH HEKOTOPHIE OBOIII-
HBIC KYJbTYphI, a TACJICHOBBIC M3-32 HU3KHUX TEMIIEPATyp M BBICOKOH BIIQXXHOCTH Hayalid 00JIeTh
¢utodTopoii. Ilpoxnane crnocoOCTBOBAIN CEBEpO-3aragHbIe BETpa U SICHbIC HOYM. /[HEBHbIE TeM-
nepatypbl kojebanuch or +16°C (B mauane aekanbl) g0 +24°C B KOHIIC U B IICIOM COCTaBHIIN
+15,8C, uro Ha 3°C mensbIe, yeM HopMa. K KOHIIy nekaapl BeTpa CTaJIM FOTO-3alagHbIE U ITO
npuHeco Terwio JHeM. He6o MeHstoch ObICTpO, ecii paHHee yTpo ObUIO sICHOE, TO uepe3 1,5-249a-
ca MOSBISUIMCH 00JaKa, 3aTeM Ty4Yd HHOT/A C JOKIEM, a B MOCIEIHUN JEeHb JCKAJbl C JIMBHEM.
JoxnnuBbIMu ObLTH 6 AHEH, W3 HUX 3 IHA ObUIM ¢ JTUBHEM. 3a Jekany Bbimano 84,8 MM, 4To co-
craBisieT 292,4%o0t1 HOpMBI (HOpMa 29 MM). DTH T0KIU CHILHO TPOMOYHIIN MTOYBY U OOMJIBHO Ha-
YaJy pacTy rpuoObl, 0COOEHHO JTMCUYKH.

ATmocdepHoe naBienue B cpeaneM 3a |l gekany cocraBmio 99,575 kR, uto Huke 0ObI9HOTO
(mopma 101,325 KR). MakcumansHoe aasinerue 06010 Becero 100,6 kR (19 uronst), a MUHEMAaIbHOE
12 urons — 97,8 kR.

Tpetpst nexana urons ObuTa Tersiee yeM OObIYHO, OTKJIOHeHHe oT HOopMbl Ha 0,4°C. Tluk gHEB-
Hoit Temnepatypbl (+31°C) 6bu1 29 rirosist. M B 3TOT JIeHB 110 TEMIIEPATYPHOMY PEKUMY COOTBETCT-
BOBAJI WIOJIHOMY> JIETY. 3a 3Ty JeKaay ObLJIO TPU BOJHBI BEICOKOM CPEIHECYTOYHOW TeMITepaTyphl.
B nepBbiil aeHb Aekansl +18°C (21 urons), 24 urons — 19,25C, 29 uronsa — 23,5C MunumanbHbIe
HOYHBIC TeMmriepaTypbl He Obutn MeHbine +10°C. Tonpko B mocneaHuil AeHb JAeKaabl OHa Oblia
+ 9,5C (31 uromns). B menom cpeausisi HOYHAsE TeMIieparypa 3a 3Ty Aekany Obuia +12,36C, a qHes-
Hast - +24,45C. Jluem BeTpa ObUIM yMEpEHHbIE IOrO-3amlajJHble, a B KOHIE JEKaJbl CEBEpO-
3amaanbie. JloxnmuBbeiMu Obutk 7 qHEel. Beimano 11,7vM ocankoB, uto cocrasisetr 43,3%o0T HOp-
Mbl. AT™MOochepHoe naBinenune B cpearem 3a Il mexany cocrasmno 100,01 kR, uro Hmke 00bI9HOTO
(mopma 101,325 kR). MakcumansHoe naBienue Obuto 24 u 26 urosis — 100,8 kR, a MmunuManbHoe
21 mons — 98,7 kR.

ABI'YCT

Cpennsist Temmieparypa asrycta 2015rona 6puta HUXKE cpenHeMHOroeTHUX naHHbIX Ha 0,9°C
u cocraBmia +15,3C (npu Hopme +16,2C). Camas HH3Kas TemIiepaTypa Oblila OTMe4eHa yTpoM 23
u 24 aBrycra +1°C, a makcumanpHast — B koHIe | nexansl (+26°C). CpeqHecyTodHas TemMreparypa

OblTa HIKE OOBIYHOM, YTO CIOCOOCTBOBAIO pPaHHEMY OTMHUPAHUIO JUCTHEB JIPEBECHO-
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KYCTapHHUKOBBIX ITOPOJ M JIUCTONAMy. SIrobl OpyCHUKH K KOHILY MEcsIia yXe Ha TOJOBHUHY OIaJIH,
XOTS YEPHUKA TOJHKO HaYasla OChINAThCs. [ITHIIBI Hayamu paHbie coouparbes Ha r. OcaakoB ObI-
70 Gonbie o0bruHOTO. [Ipy HOpMe 60 MM BeIano 75,2MM ocankos, uto cocraiser 125,3%.1pu-
ObI U3-32 HEPAaBHOMEPHOTO BBIMAJACHHUS OCAJKOB TO MOSBISUIACH, TO UcUe3ain. HekoTopble oceHHHE
rpuObI (BOJHYIIKA, 3€IEHYIIKA U JIP.) MOSBUIKCH YK€ B 3TOM MECSIIIE.

[lepBas nexaga aBrycra Hayaiach ¢ MOHIKEHUEM TEMIIEPATyphl, KOTOpas 3aTeéM CHOBa Hadaia
noBeIIaThcsi. OTKIIOHEHHE CPEIHECYTOYHBIX TeMIlepaTyp OT HOpMBI 3a | nekamy cocTaBmiio
+0,2°C. Hauanu co3peBaTh Srojbl OpyCHUKH, psIOWHBI, KyMaHUKH. B Hadane nekajsl emie pociu
IpUOBI, HO yXKe C CepeIUHBl OHU HAYaIH OTXOJIUb, XOTS MOSIBISUISUTUCH HOBBIC, KOTOPBIX PAaHbIIC HE
Obu10. MakcuManbHas Temneparypa 26°C ormeuyeHa B KoHue nekaasl — 10asrycra. /lHeBHbIE TeM-
neparypsl konedanucek oT +21°C no +26°C. MunumanbHast HOYHas TeMreparypa Obuia ¢ 6 Ha 7 aB-
rycta — +9C. Jluem BeTpa ObUTH YMEPEHHBIC, B OCHOBHOM CEBEpO-3alajHble. 3a MEePBYIO JICKaIy
aBrycra Bbinano 32,4 MM ocajakos, uto coctaBiser 202,5%o0t Hopmbl (16 mm). OcHOBHas Macca
JIOKIIS BBIMAJIa B TIepBbIe ABa JHSA — 32MM. OcTanbHbIe JHH OBLIM 0€3 OIS WM C KOPOTKHUMH
TIOMKJISIMU.

ATmocdepHoe naBieHue B cpeaneMm 3a | gekany cocrasumino 100,83 kR, uro Hinke 0ObIYHOTO
(mopma 101,325 kR). Makcumanbshoe naienue 0but0 31 7 aBrycra — 101,4 kR, a MmunuManbHoe
2 asrycra — 100,3 KR. 3a 3Ty mekaay Hadald OTXOAWTh OCHOBHBIC I'PHOBI, yJIETaTh HEKOTOPHIC
NTHIIBI.

Bropas ngekana aBrycra Havangach ¢ IOCTENIEHHBIM yMEHbIIEHUEM TeMmrieparyp. CpenHeneka-
Has Temriepatypa coctaBuia +14,3C. OTKIOHEHHE CPEIHECYTOYHBIX TEMIIepaTyp OT HOpMEI 3a |l
nekany cocraBmwio -1,7°C. Hounas temmeparypa kojiebaiach, HO B ILIEJIOM ylajga U COCTaBWja B
cpennem +9,7°C, yto Ha 2,5 C MeHbIIIe YeM B TEPBYIO JeKaay. MuHuManbHas TemiepaTrypa +6°C
ormeueHa ¢ 16.08na 17.08.C 14.08nauanock moxojogaHue U M0k iuBas moroaa. Ctosia mo4ru
oceHHsist moroja. Tonbko B KoHie aekaabl (20.08.)nmossBUIOCH CONHIIE, CTAJIO0 TEIUIO, TOSBUIKCH
cHoBa 0abouky (MHOTOIIBETHHUIIA, KPAIMBHUIIA), TO3HUE CTPEKO3bl. MaKCUMallbHasl THEBHAS TEM-
nepatypa +24,5C ormedena 13 aBrycra, 10 moxonoAaHus.. [[HeBHbIE TeMIepaTypbl KOJIe0anuch OT
+12°C no +24,5C no +30°C u cocraBunu B cpennem +18,9C. Jlnem BeTpa ObUlM yMEepeHHBIC, B
OCHOBHOM 3ama/IHbIE H CEBEPO-3alaHbIe, a B MEPUO/I TOXOJIOAAHUS — CEBEPHBIC. 32 BTOPYIO JEKaIy
aBrycra BbImajao Bcero 11 mm ocaakoB, uto cocraister 41,53%ot HopMbl (26 Mm). JI0KITHBBIX
ObLTO 5 JHEH, BCE B IEPHO/T TTOXOJI0IaHHUS.

AtmocdepHoe naBienue B cpeaneM 3a |l gekany cocraBmio 100,72 KR, uto Huke 0OBIYHOTO
(mopma 101,325 kR). MakcumanbHoe aaBinenue 0bi10 12 aBrycra — 101,6 kR, a munumanbsaoe 16
asrycra — 100 kR. 3a sty aekaay Ha4daiau yjieTaTh MHOTHE TEBYHE MTHUIBI U TOTOBATCS K OTIIETY

XHIITHBIC.
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Tperbs Aexana aBrycrta MpoJOJDKHIACh C yBEMYEHHEM JHEBHBIX Temmepatyp. [lepBeie aBa-
TpU AHA OBUIM MO-JIETHEMY TEIUIbIe, XOTS HOYHBIC TeMIIEpPaTyphl ObUIM OTHOCHUTEIIBHO HU3KHE. 3a-
TeM ¢ 23 Ha 24 aBrycra TemIreparypa CWIbHO ynaia (scHas HOYb C CEBEPHBIM apKTHYECKHM BET-
pom) u pocturia +1°C. Ha mouBe ObUTH mepBbIe 3aMOPO3KHU. BbUIH MOBPEKACHBI X0I0I0M YacTUY-
HO HEKOTOpbIE KYIbTypHbIE pacTeHus. OTKIOHEHHE CPEeJHECYTOUHBIX TeMIiepaTyp oT HopMbl 3a |l
nekany cocraBuiio - 1°C. Hounas temmeparypa konebanace B mpenenax +1°C mo +12,5C, u B
cpeaneM cocraBuia +8,1°C. /lueBHas Temneparypa konedanacs oT +13°C no +23,5C u B cpennem
cocraBmia +18,8C. [losBuiIack OCEHHssI pacKpacka JIMCThEB Ha OTIENBHBIX BETBSX, a MHOI/A U
JepeBbsx Oepesbl, Oepeckiera, Bsi3a, BB Ko3bel. B necy Havancsa nuctonan. K koHIy aekaas! co-
3peNu SIro/ibl y KaJlMHBI, KIIIOKBBI, @ OpyCHUKA Hayalla omnajiaTh. B COCHsIKaX MOXKeNTenu Baill opIis-
Ka, JIMCThs JaHJBINA. 3a TPEThbIO JeKaay aBrycra Bbimano 31,8 MM 0CagkoB, YTO COCTABIISET
176,7%ot Hopmbl (18 Mmm). JlokamuBeix ObuTo 6 nHEH (B KoHIIE aekanl). Camoe OOJIbIIOe KoJuye-
cTBO ocaakoB (17,9Mm) Bemano ¢ 27 Ha 28 aBrycra. JTH OCaJIKu MPUBEIHU K «OXKHBJICHUIO» HEKO-
TOPBIX TPUOOB, KOTOPHIE B 1epBoi mosioBuHE || 1ekaapl mMpaKTUUECKH HCUE3IIH.

Atmochepnoe nasienue B cpeanem 3a |l gexamy cocraBuimo 100,95 KR, uro Hmke 06bI9HOTO
(mopma 101,325 kR). [1au ¢ nainenuem Boime 101 KR Obutn B niepBoii mosoBuHe Jekaasl (10 26
aBrycra), korjga Obuia Terias u 0e3 JoXs moroja. MakcuMaibHOE JaBieHue ObL1o 22 aBrycra —
101,65 kR, a murumansroe 30asrycra — 99,3 KA.

Ha nmouBe 24 aBrycra MecTaMu MOSIBUJIKMCH MEPBbIE 3aMOPO3KH, MPUXBATHIIO HEKOTOPHIE LIBETHI
¥ OBOWIX. JIec IpUHSIT OCCHHUIA BUJI C TTOKYXJIOW TpaBoi (OPJISK M JIAHIBII).

CEHTSBPb

Cpennsist Temnepatypa ceHtsiopss 2015rona 6sina Beime Ha +3,3°C, 4eM MHOTOJIETHUE JTaHHBIC
u cocraBmwia +13,4C (nmpu nHopme +10,1°C). Camas Hu3Kas Temreparypa Oblia OTMEYEHa B I0-
creanuii 1eHb ceHtsaops +0,5°C, a makcumansHas — B 27 u 28 cenrsnops (+26,5C). Ilocneanne
nactouku (3 ocobu) ormeueHbl 13 ceHTAOps, mocnenHss Tpsicory3ka 27 ceHTs0ps. [leHoukH TeHb-
KOBKU ¥ TOPUXBOCTKH-JIBICYIIKH MM J10 KOHI[a ceHTsI0psi. OcankoB ObUI0 MeHblIe 00buHorO. [1pn
HOpMe 56 MM BbITIaio Beero 26,2MM 0caakoB, uTto cocTaBuio 46,8%.K koHiy ceHTs0ps u3-3a 3T0-
ro MPAaKTUYECKU BBHICOXJIM BCE TPUOBI, OOJBIIMHCTBO IIUPOKOINCTBEHHBIX I€PEBHEB JTUIIMIUCH JU-
cTBBL. «babbe» JIeTO U «30JI0Tas» oceHb HacTynmuiau 13 aBrycra u npoaepkanuck 17 qHeid, 10 1mo-
ayasst 29 ceHTa0ps. Takoro npogoKUTEIBHOTO «0abbero» jieta He ObUIO 32 Bech MepHoj HalJIro-
neHuil B 3anoBeaHuke. [{o ero koHua jeranu 6ab0ukH, HEKOTOPBIE CTPEKO3bI, CTPEKOTATH KOOBUIKH
U Ky3Heunku. KoHelr nucTonana y MHOTHUX JepeBbeB (KpoMme Oepe3nl, OCHHBI, 0JIbXH) ObLT 28 ceH-
TAOpSI.

[lepBas nekana CEHTAOPS OTIIMYANIACh OT MPEIbIIYIIECH eKaabl YBEIUYCHUEM CPEHUX HOUHBIX

TEMIEPATyp U YMEHBIICHHEM CPEIHHUX THEBHBIX TeMIEpaTyp. 3aMOPO3KOB 3a 3Ty AeKaay He ObLIo.



82

OTKIIOHEHHE CPEHECYTOUHBIX TeMIepaTyp oT HOpMbI 3a | nekany cocraBuio +1,1°C. [locne ocan-
KOB HayaJl CHOBA MOSBIATHCS TprObl. MHOTO ObLTO MOM0epe30BUKOB. OrsiTa MOSBHINCH S-6 ceH-
Ta0psi. MakcumanbHas Temneparypa 24°C oTMeueHa B cepefuHe AeKkaasl — 6 ceHTsops. JlHeBHbBIE
Temrneparypsl kojebanucs ot +16°C no +24°C. MuHumanbHas HOYHas TeMiepaTtypa Obuia 2 ceH-
Ts10pst — +3C. BeTpa ObUTH I0KHBIE U JJAXKE FOTO-BOCTOYHBIC, MPUHECIINE TEIJI0, HO B OCHOBHOM
BETpa CeBepO-3alaiHble U 3alajJHble C 0CaJAKaMH U IPOXJIaJoi. 3a MepByIo JAeKaay CeHTSOps BbIma-
70 22,4MM ocankoB, uto coctaBisieT 124,4%ot Hopmbl (18 mm). Cambie 10K aIuBbIE ObUTH C 4 TIO
6 cenTs0ps — 16,8MM. DTUX 0cagKoB OBUIO JOCTATOYHO, YTOOBI HAYAIH MOSBIATHCS IpuoObl. Co-
HEYHas MMOTo/ia HaJyauack ¢ 6 uncna.

Atmocheproe mgaBnenue B cpeareM 3a | gexamy cocraBuiao 100,65 KR, uto Huke 0OBIYHOTO
(mopma 101,325 KR). Makcumanbroe nasienune 0buto 10 centsiopst — 101,7 KR, a MunumansHoe 6
centsops — 99,9 kR.

[lepBbie ABa IHS BTOPOH JIEKalbl CEHTAOPS HAYAIMCh C YMEHBIIICHHEM CPEIHECYTOYHBIX TEM-
neparyp, Ho ¢ 13 uncina, ¢ HacTyIUIeHHEM <«0abbero» jeTa U «30JIOTOW» OCEHH, OHA CTajla pacTd U
nocturiia Makcumyma 19 centsopst. Takoit cpeqHECYyTOUHON TeMIepaTyphl HE OBLIO JaKe B Iep-
BYIO JIeKaay ceHTs0ps. OTKIOHEHHE CpeTHECYTOYHBIX TEMIIepaTyp oT HOpMHI 3a Il nexamy cocra-
Bwio +2,3C. Hounas temmeparypa coctaBuia B cpeaem +5,45C, yro Ha 3°C MeHbIe, 4eM B
nepBylo nekaaxy. MakcuManbHas aHeBHas Temmeparypa +24°C ormedena 19 centsOps. JHeBHBIC
temmeparypsl Kosebanuch ot +12,5C (12.09)x0 +24°C u cocrasunu B cpeanem +19,£C. Munu-
MajbHas HOYHas Temrneparypa osuia yrpom 11 centsiops — +2,5C. Jlnem BeTpa ObUTH YyMEpPEHHEIE,
K KOHITy J€Ka/ibl 3aMETHbIE B OCHOBHOM CEBEpO-3alaJHble WM I0ro-3anajHble. 3a BTOPYIO AeKaay
ceHT0ps Bhinaiao 0,2MM ocaakos, 4to coctaBuiio 1% ot Hopmbl (20 MMm). oxuBbiM ObLT 1 1eHB
- 11 cents0ps, X0Tst HOUBbIO 18 ceHTsAOps OblT HEOONBIION HOXK/b, KOTOPBIA HE 3aMOYMII TOJIHO-
CTBhIO NTOBEPXHOCTh MECKa Ha OOHA)KEHHBIX MecTax. Bce nepeBbs, KpoMe OJIbXH, MPUOOpeNnu MecT-
pBIii Hapsif, a K KOHILY J€KaJbl HEKOTOpbIE INPOKOIUCTBEHHBIE MOPOBI IEPEBHEB MOYTH MOIHO-
CTBIO OCBOOOAMIINCEH OT JUCTBBI. K KOHITY JI€KaJbl POCIH B 3HAYUTEILHOM KOJMYECTBE MOI0Epe30-
BUKH U TTOJIOCUHOBHKH, OBLITU TaKXXe U OeIbie TPUOHI.

Atmocheproe nasienne B cpeanem 3a |l gexamy cocrasmino 101,92 KR, uto BbIlie 0OBIYHOTO
(mopma 101,325 kR). Makcumanbroe naBienue 010 12 centsiops — 102,9 kR, a munuManbHoe
19 asrycra — 100,7 kR.

B Tpetseil nexane ceHTSIOps MPOJOIDKUIACE <BOJI0Tas» OCEHb U «0abbe» jeto. [lepBbie BoceMb
JHEH ¥ 10 TOJyaHS AEBSATOTO JIHSA STOW JeKaJbl CTOsUIa Xopollasi, mo-jIeTHeMy Termjas noroja. K
KOHILY 3TOTO TMeproJa MaKCUMaJIbHbBIE TEeMIIEpaTypsl JocTuranu 1o +26,5C, a cpeaHecyTouHbie 10
17,5C. B nocnennue aBa IHS MOSIBUIIMCH 00J1aka, TOMEHSJICS BETEp HA CEBEpO-3alaIHbII U IMOToAa

CTajla COOTBETCTBOBATh KJIMMaTHuyecKoil HopMme. OTKIIOHEHHE CPEAHECYTOUYHBIX TeMIepaTyp OT
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HopMeI 32 |l nexany cocraBuno +6,9C. Hounas Temmepatypa konebanacek B mpenenax +0,5C go
+10°C, u B cpeanem cocraBuna +7,2C, yto Ha +1,5°C Gosble, uem Bo BTOpyIo nekaay. Camast HU3-
Kas TeMriepaTrypa Oblia B TOCIEAHHM JE€Hb JIeKaabl. MecTaMu Ha rmouBe ObuT naxxe wHei. J[HeBHas
Temriepatypa konebanacsk ot +10,5C no +26,5C u B cpeanem coctamia +22,3C. Camble Gonblne
TEMIIEPATYPhI JIEPKATUCh N1Ba THA 27 U 28 ceHTA0ps. 3a TpeThlo JACKaay aBrycTa BhIaio 3,6 MM
ocazikoB, uto cocraniseT 20% ot Hopmbl (18 mm). JloskmuBeiM ObUT 1 ipeamnocinenHuii aeHb. M3-3a
JIOJITOTO OTCYTCTBUS OCAJIKOB K KOHITY JIeKaJbl MPAKTHYECKU BBHICOXJIM BCE TPHOBI HA BO3BBIIICHHBIX
mecrtax. [IupokonncTBEeHHbIE TOPO/IbI AEPEBHEB MPAKTUUECKU BCE JUILIMINCH JIUCTBBI.

Atmochepnoe nasienue B cpeaneM 3a |l gexamy cocraBuino 101,66 kR, uto BbIie 0OBIYHOTO
(mopma 101,325 kR). MakcumanbsHoe naBienue 0buto 25 centsiops — 102 kR, a muauManbaoe 22
centTsiops — 101,3 kR. OcHOBHBIE MeBYKE NTHIBI yIETeNN Ha 3uMOBKY. [Ipaktudecku mo xonna Il
JIEKaJIbI €I1Ie CTPEKOTAIN KOOBIIIKH, KY3HECUHKH, JIETATH 0a00YKH THEBHBIEC.

OKTsBbPb

Cpennsist Temneparypa okTsi0ps 2015rona O6puta HUXKE CPETHEMHOTONIETHUX JAaHHBIX U COCTa-
Buna +2,6FC (npu nopme +3°C). Camas Hu3Kas TemiepaTypa Oblia oTMedeHa yrpoM 21-22 ok-
T0ps -8,5°C, a makcumainbHas — B Hauajie — 5 okrsa6ps (+14,5C). OcankoB ObLIO MEHBIIE 0OBIY-
Horo. [Tpu Hopme 50 mm Beimano 43,3mM, 4to coctaBiseT 87,7%.13-3a HeXBaTKU OCAIKOB B IIpe-
JBITYIHAE MECSIIBl YPOBEHb BOJBI B peKe He ObUT TakuM 00ibInM. OueHb Mallo BOJBI OBLIO B KO-
nonmax. [lepBrlif cHer Hadan MajaTh HA HEMEP3JIYIO 3eMITI0 7 OKTSAOpPs. 3a MecsI yCTaHABIMBAJICS
JBAX/IbI CHEXKHBIN MOKPOB, KOTOPBIM MOYTH MOJHOCTHIO pacTasul. K KOHIly Mecsiia HeKOTopble CTa-
PpUIIBI OBUTH MTOKPBITHL HEOOJIBIIMM CIIOEM JIb/IA, @ Ha 03epax Oeperonas 30Ha OKa3ajach BO JIBAY.

[lepBas mekana OKTSAOps HaYalach C YMEHBIICHHMEM HOYHBIX M THEBHBIX TemmepaTyp. OTkio-
HEHUE CPEIHECYTOYHBIX TeMIepaTyp oT HOpMHI 3a | pekamy coctaBmio -0,95C. Ilomuu yrpeHHue
3aMOpO3KH, a BO BTOPOI MOJIOBHUHE JEKa/IbI MOIIE] CHaYaja MEJIKUN CHET, KOTOPbIH OBICTPO Tasi, a
3aTeM YCTaHOBUWJICSI BPEMEHHBII CHEKHBIM MOKpOB. [1osBUINCH TIEpBBIE 3aMep3IIKe TyKU, KOTOpbIE
noToM ucuesnu. Jlucronan ycuinuics M K KOHILY JeKaabl y Oepesbl, OCHHBI, UB, OJbXH OCTaJIOCh
okoso 10% sucteeB. B Havane nekansl emnie Obliu TpuOBI (MacisTa, MOIOEPE30BUKH, CEPYILIKH),
KOTOpBIC 3aMep3JIH MOCe KPYIMHBIX MOPO30B. J[HEeBHas TemrepaTypa B MEPBYIO MOJOBUHY JCKaIbI
ObL1a emie BhICOKOH. /IHeM BUIHBI ObUTH HaceKoMble. MakcumanbHas Temreparypa +14,5C orme-
YeHa B CepenHe AeKaabl — 5okTa0ps. JlHeBHbIE TeMiiepaTyphl kojebammch oT +1°C mo +14,5C u
B 1esioM coctaBuiu +7,4C. Hounble ke Temmneparypsl KojieOaauchk B mpeaenax ot ot +6°C mo -
4°C. MunuManbpHas HOYHas Temreparypa Owiia ¢ 8 Ha 9 okTs0psa. B 310 yTpo ycTaHoBuics Bpe-
MEHHBINA CHEXHBIN MOKPOB. BeTpa ObLIIM B OCHOBHOM CEBEPO-3aMaHbIC U CEBEPHBIE BHIIIEC YMEPEH-
Horo. OauH pa3 (3.10)0bLT MIKBATUCTHIN BETEp, MOJIOMABIINN U MOBAJIMBIIUI CYXOCTOH B jiecy. 3a

NIEPBYIO JeKaay OKTsaOpst Beimano 15,9Mm ocankos, uto coctaBmino 93,5%o0t Hopmsr (17 Mm). Oc-
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HOBHOE KOJIMYECTBO OCAJKOB BhIMaao B Hadane (3 aHsA) U B KoHIlE aAekaasl (2 aus). B Buae moxms
BeInasio 11,7MM ocaakos, a B BUje cHera 4,2 MM. DTHX 0CaJKOB ObLIO HE JIOCTATOYHO, YTOOBI IIOSI-
BUJIUCH JTY’KH Ha JIECHBIX JIOPOTaxX U 3eMJIsl HACKBO3b IIPOMOYMIIACH BOJOK.

Atmocheproe mgaBnenue B cpeareM 3a | nexamy cocraBuiao 100,22 KR, uto Huke 0OBIYHOTO
(mopma 101,325 kR). MakcumansHoe naBienue 0buto 1 oktsaops — 101,5 KR, a MmurnManbHoe 3
okTs10pst — 98 kR.

Bropas nekana okTsOps (IepBblil eHb) Ha4alach C OTPHLATEIBHON CPEAHECYTOYHOM TeMIIe-
parypoii, KoTopas MOCTEIEeHHO yBeauunBaiach (10 17 okTsOps). OTKIOHEHHE CPEIHECYTOUYHBIX
Temreparyp ot HopMbl 3a |l nekany cocrasmiio Beero -0,1°C (nopma +3,5°C). Hounas temneparypa
konebanack ot +4,5C no -4,5C u cocraBuna B cpeaem +1,25C, uro na +0,55C Gomnbie yem B
nepByio aekaay. MuHuManbHas HouHas TeMmepartypa obuia ¢ 20 Ha 21 oktsa6ps — -4,5C. Makcu-
MaJibHas JHeBHas Temrieparypa +9,5°C ormedena 17 okts0ps. JlHeBHbBIE TeMIepaTypbl Kojebanuch
ot 0°C mo +9,5C u cocraBunu B cpearem +5,5°C. [Ipu 3T0ii TemnepaType MpoCHYJINCh HEKOTOPHIE
Hacekomble. JlHeM BeTpa ObUTH yMEpEeHHbBIE, B OCHOBHOM CEBEpO-3ala/iHbIe. 32 BTOPYIO ACKAay OK-
T0ps BeINAO Beero 4,1 MM ocanakos, uro cocraister 24,1%ot Hopmsl (17 mm). Ocaaku ObLaH B
OCHOBHOM B BHJIE JIOXKS U O4eHb Majio B Buje cHera. C ocagakamu Obi1o 5 qHEi. ['pyHTOBBIC BOIBI
HU3KHE. B Konomax ypoBeHb BOJbl MUHUMAJIBHBIN, B PEKE TaK)Ke BOAA HAXOAUTCS HA OJHOM, HU3-
KOM ypOBHE.

Atmocheproe nmasiaenne B cpeaneM 3a |l mexamy cocraBmiao 101,33 kR, uro uyrth BbIme
obsraroro (Hopma 101,325 kR). MakcumanbHoe gaBienue Obu1o 16 oxtssops — 102,1 kR, a mu-
HumansHoe 11u 19 oktsa6ps — 100,3 KA.

Tpetest nexana okTsOps Hayanack ¢ noxonojaHus. CpemHecyTo4Hasi TemrepaTypa MepBOTro
nHs gocturia -3°C. B nanpHeineM 3To 3Ha4eHre MOCTENIEHHO YBEINIUBaIOCh U qocturiio k 28.10.
no +2°C. B mociieqHue Ba JIHS JeKajbpl CPeIHECYTOYHAs TeMIiepaTypa ObUTa BHOBb OTPHIIATEIb-
HoM. OTKJIOHCHHE CPETHECYTOYHBIX TeMiepaTyp ot HopMsl 3a Il mekamy cocraBuio -0,31°C (Hop-
ma +0,5°C). Hounsle Temneparyps! kojebanacsk B npeaenax -8,5°C qo +1°C, u B cpeiHEM COCTaBH-
na -0,7°C, uro Ha 1,55C MeHbile yeM BO BTOpYIO Jekany. JlHeBHas TemiepaTypa kojebanach OT
0°C nmo +4°C u B cpeanem coctasuna +1,95C. MakcumanbHble JHEBHbIE Temreparypsl +4°C u
+3,5°C oTmeuensl 22 u 28 uncna kBapTaia. 3a TPEThIO JeKaay OKTIOps Bbinano 23,3MM OCaJIKOB,
yto coctaBisieT 145,6%o0t Hopmel (16 Mm). B Buze cHera Boinamo 18,4MM, a 4,9 MM B BHIE H0XKISA
(28.10).C ocankamu 6b110 9 mHEl. 3a 3Ty JAeKaay BbIMal BTOPOH CHEKHBIN MOKPOB, KOTOPKIiA 1MOY-
TH pacTasiji, HO HOYHBIC OCAJIKU HE JIaTi pacTasiTh BCeMy cHery. K KOHIly eKalbl Ha cTapHIlax v Mo
Oeperam o3ep MOSBUIICS HEOOIBINON CIOW JbA.

Atmochepnoe masienue B cpeanem 3a |l gexamy cocraBuimo 101,14 KR, uro Himke 00BIYHOTO

(mopma 101,325 KR). Makcumanbhoe gaBienue 06110 31 oktsiopst — 102,5 KR, a MunnmansHoe 28
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okTsi0pst — 99,9 kR. Jlo koHIIa AeKaapl CIACTEIN MOYTH BCE JINCThS ¢ epeBbeB. OcTanuch HeOOb-
10€ KOJMYECTBO JIUCTHEB HA TO3HOpAcIycKatomuxcs Gopmax nyba uepemrdaroro. M3-3a oTremne-
JIM HaYaJIM PacTH 3UMHHIA TpUO, TPOXKKAIIKA OpaHKEeBasl.

HOJEPb

Cpennsis Temrnepatypa Hoss0pst 2015rona Obuta BbIlIE CPETHEMHOTOJIETHUX JAaHHBIX U COCTa-
Buna -1,2°C (npu nHopme -4,1°C). Camas Hu3Kas Temreparypa Obuta oTMedcHa ¢ 28 Ha 29 HOsSOps -
10,5°C, a makcumanbHasi — B Hadase kBapTtayia 3 HOsiOpst +7°C. OcankoB ObUTO 0O0JIBIIIE OOBIYHOTO.
[Tpu HOpMe 43 MM BhImasio 62,1 MM ocaakoB, uTo coctaBisieT 144,4%.Ecnu nepBblid BBITTABIIAMA
CHET MPAKTUYECKH BECh PacTasi, TO IMOCJIE BTOPOrO CHEromaaa OH OCTaJCs. 3eMJIsl He IpoMep3ia,
MO3TOMY BO BpeMs TassHUS CHera oOpa3oBaBIIUECS JTy>KM Ha JOpOTax 3a HOYb YCIIEBAIU IPOCO-
YUTHCA B 3eMJTIO. TOJIBKO Ha CHIPHIX JIYTax MO/ CHETOM BOJIa Jiep>Kajlach JIOJITO.

[lepBas mexaga HOSOPsST HA4YaJach C YBEIIMUYEHUEM JHEBHBIX M HOUYHBIX TEMIEPATyp, KOTOpPbIE
MPOJIODKIITUCE JI0 CEPEIMHBI IeKalbl. B manpHeieM Temneparypa craia MOCTENeHHO CHUKATHCS.
OTKJIOHEHHE CPETHECYTOYHBIX TeMIIepaTyp OT HOpMHI 3a | nekany cocraBuio 3,58 C. Ota nekana
ObLTa Temiee, 4eM MpeabIayIas aekaaa okTsOps. BHOBb MOSBUINCH KOMaphl 3BOHIIBL. OHU JIeTan
HaJ 3eMJIEH WM TIOJI3aJIM 10 BJIaXHOMY cHery. Jlo KOHIIa JieKa bl MUTPUPOBAIM HA 3amaj CTassMH
TaJIKW W cepble BOpOoHBI. Jlo mocienHero mHsS ObUIM 3aMEYEeHBI 350JIMKH, IOPOK, KPSKOBBIE YTKH.
MakcumanbHas Temneparypa /°C ormeueHna 3 HOsOps. MunumanbHas Temrneparypa -3°C oTmede-
Ha HOYbIO ¢ 8 Ha 9 HOsOps. [IHeBHBIE TemnepaTypsl kKosebanuch ot 0°C no +7°C, a Hounsle +4,5°C
1o -3°C. BeimaBmmii cHer MpakTUYeCKH pacTasiyl, HO K KOHILY JeKaJbl MOSBUIICS CHEXHBII MOKPOB,
KOTOPBIH JIET Ha CHIPYIO MOYBY. BeTpa ObUTM B OCHOBHOM CEBEpO-3araHble, 3aMaJHble, HO K KOHITY
JIeKaJIbl CMEHIJIMCh Ha IOr0-BOCTOYHBIE. 3a MEPBYIO JIeKaay HOAOps Beimano 12,3MM ocaakoB, 4TO
cocrapiisiet 102,5%o0T1 HopMbI (12 MM). W3 Hux 7,4 MM Bbinasio B Bue A0KIsA. OcagKu B BUJIE CHE-
ra Beinanu 4,9mM. Bona B ctapuiiax u myxax, TO Tasja, TO MOKPBAIach JIbIOM.

Atmocheproe mgasinenue B cpearem 3a | nexamy cocraBuiao 100,63 KR, uto Huke 0OBIYHOTO
(mopma 101,325 kR). MakcumanbsHOe 1aBjieHre ObUTO B Havaje mepBoi aekaasl - 1 Hosops — 101,9
kPa, a muanManbHoe - 3Hos10ps — 99,2 kR.

Bropas nexana HosiOpst (TiepBbIe ABa JHs) Hadalach C YBEJIUUYCHUEM CPEIHECYTOUYHBIX TEMIIC-
paryp. Jlaxxe MHHUMalbHasE TeMIIepaTypa AocTuraia rmiocoBbix 3HaueHuid (+0,5°C). Habmogancs
TYCTOW TyMaH, HO CHET, BBITIABIIMI HA HE MEP3IIyI0 3€MIII0, HE YCIeBaI TasiTh, a HA0OOPOT HaKarl-
nuBajcs. B nanpHE#meM cTosia oquHaKoBas MpoXJajHas Mmoroja, 0e3 pe3KuX CKAauKOB Pa3HHUIIbI
JHEBHBIX W HOYHBIX Temreparyp. OTKIIOHEHHE CPEIHECYTOUHBIX TEMIIEpATyp OT HOpMbI (HOpMma -
4,1°C) 3a Il nekany coctaBwio 1,75C. MakcumainbHas aHeBHas temmeparypa +1°C ormedeHa B
TIepBbIC 1BA THS. B 3TH JTHU MOKHO OBLIIO HAWTH JKUBBIE SK3EMILIAPHI 3UMHET0 rprba, IpoioKaIKu

OpaHXXEBOW. 3a 3Ty JIeKaly YJIeTelu NOCIEIHUE OCTaBIIMECS XKypaBiH, 1opok. Ha peke, n3-3a He-
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OOJBIINX XOJIOAO0B HE OBUTO HU OOJBIINX 3aKparH, HU JICISHOHN IIyrd. TONBKO CHE)KHAsI Kallla TUTbI-
J1a B KOHIIE JIeKaabl. JIHEBHBIC TeMIEpaTyphl BO BTOPO# aekaze HosiOps konebammch ot 1°C go -3°C
u coctaBuiy B cpeanem -1,3C. Hounsie konebammch B npenenax ot 0,5C mo -6°C u coctaBuiu B
cpenuem -3,4°C. [Tnem BeTpa ObUIM yMEpEHHBIE, B OCHOBHOM FOT0-BOCTOYHBIE. K KOHITY eKalbl OH
YCHJIHIICS ¥ BMECTE CO CHEroIaJ oM MpUHeC MeTelb U Beiory. Ocaaku ObuH Bee B BHjE cHera (24,9
mM). [Ipuuem Oosibllie MOJOBUHBI BBIMAIN B MOCIEIHHE 1Ba qHS. be3 ocaakoB ObUT TOJBKO OHMH
JeHb. 3a 3Ty aekany Bbimano 191,5%ocankoB ot Hopmbl (HopMa 13 mm). [Toxonoaanne HavaIoCh B
NOCJICTHUE JHU JIEKaJbl, C MPUXOJOM CHETa, BBIOTH M MeTenH. [ TyOMHa CHEXHOTO MOKPOBa CO-
crasisuia mo 20 cm.

AtmocdepHoe naBienue B cpeaneM 3a |l gekany cocraBmio 100,51 kR, uto Huke 0ObIYHOTO
(mopma 101,325 kR). Makcumanbhoe nasienue 6but0 18 HosiOpst — 101,6 KR, a munumansroe 11
u 12 nostopst — 99,2 kR.

Tpetbst nekaga HOSOPS HadajIach ¢ HEOOJBIIOTO YBEIHYCHHS CPETHECYTOYHON TEMIEpaTyphl.
Ha BTOpoi#i nenb 3Toi aekaasl (22.11)oHa qoCTUIIA TTONMOKHATENBHBIX BennuuH - +1°C. 3ateM TeM-
neparypa crosiia Ha ypoBae —0,75 - —2C. Bropas nmonoBuHa qekajsl ObUTa XONIOJHEE U HANMEHb-
IIMe CPEHECYTOYHbIC TeMIiepaTypbl qocturainu -5,7°C —6°C (27.11u 29.11).3a 310 BpeMs Ha peke
MIOSIBUJTMICh 3aKPAaWHBI, OOJIBINAS YaCTh PEKH IMMOKPHUIACH JIBJIOM, HO JISASHOHN IIIYTH MPAaKTUYCCKH HE
obut0. [lo peke TuTbLIA CHEXHAs Kallla U3 HEPACTAsBIIETOCS B BOZE OOJBIIOTO KOJMYECTBA CHETA.
Ha pexe BmutoTh 10 24 HOs10pst ¢ Oepera noBuinu pei0y. Ha crapuiiax yctaHOBUIICS yXe Jiel], HO Ha
03epax yCTOMYUBBIHN JIeJ], TOJNIIMHON 710 5 cM ycTaHOBMIICSA 28 HOSOPS U 3/1€Ch HaYallu JIOBUTH PHIOY
MO/JIETHBIM crtocoOooM. OTKIIOHEHHE CPEAHECYTOYHBIX TeMreparyp oT HopMbl 3a Il gexamy cocra-
Busio 3,2°C. Hounsle Temneparypa konebanace B npeaenax +0,5C no -10,5C, u B cpennem cocra-
Buia -5,2°C, uro Ha -1,8°C meHbIle ueM BO BTOPYIO Aekany. JlHeBHas Temreparypa kKonebanach OT
+3°C no -2,5°C u B cpennem cocraBuia -0,25C. MunumanbHas temmneparypa nekanst — -10,5C
Oobuta ¢ 28 Ha 29 uncno. 3a TpeThio JAEKanay HOSOps BhIMaio 24,9 MM OCaaKOB, YTO COCTaBIISICT
138,3%o0t HOopMBbI (18 MM). OcHOBHOE KOJIMUYECTBO 0caakoB (21,7 MM) BbINano B MEPBbIE ABA JAHS
nekabl. [Tociaenuuit neHp nexaapl ocaaku (2,9Mm) ObUTH B BUIe CHEXKHOU KPYIIBI, CHEra U JI0KIS.

AtmocdepHoe naBieHue B cpeaneM 3a |l nexany cocrasuno 100,57 KR, uro Hrxke 0ObIYHOTO
(mopma 101,325 KR). MakcumainbsHoe aaBieHue 0but0 25 H0s0ps — 101,45 KR, a MunumansHoe 21
Hos10pst — 99,1 kR. B 1HH ¢ HAUMECHBIIUM JaBICHHEM BBINAIIO HAHOOJBIIIEE KOJHYECTBO OCAIKOB.
He3nauntenbHoe mpeBbIlieHre aTMochepHoro aasiaeHus 0bu1o ¢ 24 1o 26.11.

Jlo KoHIIa JIeKaasl peKa He ycriesa MOJHOCThIO MOKPHIThCS ThA0M. Ha crapuiax u o3epax ero
tommuHa nocturna 4-5cwm. [lo nmpurokam p. b. Kokmiara k koH1y aekaasl Boja ynana Ha 40 cm.

JEKABPb

Cpennsis Temmneparypa nekabps 2015rona Opia BbIle CPeAHEMHOTOIETHUX JaHHBIX M COCTa-
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Buia -3,9C (npu Hopme -9,3°C), uro Boie Ha 5,4°C. Camas HU3Kas TeMIieparypa Oblia OTMEUeHa
18 nexabps -25°C, a MmakcumainbHas — B Havaje kBaprana, / aekadps (+4,1°C). OcaakoB ObLIO
6ospiie 00sruHOTO. [Ipy HOpMe 38 MM Bhimano 46,1mm ocaakos, uto cocraBmsier 146,8%.0canku
ObUIM Ha MPOTSDKEHUH BCETO Mecslla, HO HauOoJblllee KOJWYECTBO BBINAIO B Haudaje mecsana. K
KOHITYy MeCsI1a TIOJBIHBY Ha PEKE 3aTSHYIIO JIHIOM.

[TepBas nekanga mexkaOpsi Hayalach C yYBEIMUEHUEM TeMIleparyp. JTa Jekaaa Obuta aHOMaTbHO
TEIJION, BCE MoKasarenu Temreparyp (MUHHMaibHas, MakCUMajbHas W CPEAHECYTOYHAs) ObLIH
BbIIe 0OBIYHBIX. Houm Takxke Obutn Teruibie. M3 10 HOUeH ¢ OTpUIIATENILHBIMU TEMITEpaTypaMu
ObuTH TOTBKO 5. Hounble Temmeparypsl He onmyckanuch Hiwke -1°C. J[neM BeTpa ObUIM CHIIBHEIE,
IIKBaJIKMCTHIE, HHOTJAa yparaHHble, B OCHOBHOM IOTO-3alajHble M CeBepo-3amaaubie. CpenHss ae-
KagHas Temreparypa cocraBuiaa +0,63C, uro na 8,53 C 6onbmie Hopmel (Hopma -7,FC). Makcu-
MaibHas Temreparypa +4,1°C ormeueHa 6 gexabps. MunnmanbsHas temneparypa -1°C otmeuanach
B TeueHue 4 Hovei. M3-3a CHIIbHOTO BeTpa JTHEM TeMIlepaTypa Kasanach HIKe, yeM Obuta. Boxa B
peKe Tak M He ycIiena MOJTHOCThI0 3aMEeP3HYTh, TOJIBKO HIKE MocTa depe3 p. b. Kokmrara MoxHO
OBLIO MEpPEUTH TI0 JIbIY C OAHOTO Oepera Ha Apyroi. 3eMys K Hadaly JAeKaJbl B TOWMEHHOM JIECy
ObLJIa TTOKPBITA CHETOM B cpeHeM Ha 13 cM. 3a mepByro aekany Aekaops Boimaigo 18,3MM ocankos,
yto cocraBisier 152,5%ot Hopmbl (12 Mm). C ocaakamu Obutn 6 qHeit. Emie 2 aHs Obutd HEOOJIb-
IIME OCAJKHU B BHUJIC TOK/S, CHE)KHON KPYIIBI U CHEra, HO OHM ObUIM OYeHb He3HAUUTEIbHBIE. bOIb-
MUHCTBO ocanakoB, 10,6 MM, BeImaio B BUAE AOXKASA. ITOT OXKIb CIIOCOOCTBOBAI YMEHBIIICHUIO
YPOBHS CHEra K KOHITy 9Toi aekanbl 10 8-9 cMm. Ha OTKpBITHIX ydacTKax, U B Jiecax C y4acTUEM €U
ke TOSIBUIIMCH MPOTaIHHbBL. [loTerenrne cnoco6CcTBOBaIO MOSIBICHUIO 3€JICHYIIKHA U 3s107HKa, a
TaK)Ke CTau CePhIX BOPOH BO BPEMsI KOUEBKH Ha 3ara.

Atmocheproe mgaBinenue B cpearem 3a | nexamy cocraBuino 100,28 KR, uto Huke 0OBIYHOTO
(mopma 101,325 kR). MakcumanbHOe gaBicHHe ObIIO B Havaje aekaznl - 3 qekaops — 101,68 KR,
a MHHHMAJIbHOE B HayaJe jJekajsl - 7 nexkadbps — 98 KR.

Bropas nexana nexabpst Ha4anach ¢ MOX0JI0aHusl. AHOMAaTbHO TEIUTast MOToa MEePBOM 1eKa IbI
MOCTENIEHHO CMEHHJIACh Ha MPOXJIAJHYIO, a 3aTeM K KOHIly BTOPOU JeKaabl Ha xonoanyr. CpenHe-
CyTOYHas TeMIepaTypa MOCIEIHEro AHA JeKa bl Oblia BhILIe MPeAbIIYIINX TpeX. B nepsbie ueTbipe
nust qexaanl (¢ 11mo 14 nexabps) cpeaHecyToYHas TeMIeparypa Oblia MpakTHYeCKH OJHHAKOBOM 1
kojebanack B npenenax -1,25C go -1,75C. B nocnenyroniye THA OHA TOCTETICHHO YMEHbBIIIAIACh
u pocturna k 18.12 -17,73C npu MuHMManbHON HOYHOHW Temmeparype -25°C U MaKCHMaJIbHOU
nHeBHOM Temrieparype -10,5C. DToT AeHp OKa3alics caMbIM XOJIOAHBIM Ha ATOT Nepuo 3uMbl. Ho-
YbI0 M3-3a OOJBIIOTO Mepernaja TemrepaTyp Tpellaid CTBOJIbI AyOOB, IO He3aMep3lIeil cepeanHe
PEKH IOIUIbLIA BIEPBBIC JIEAsAHAs LIyra, a HaJl HEM XOJIOAHBIA nap. B mocienyromui 3a 3TUM J€Hb

JIEpeBbsl, KyCThl M TpaBa MOKpbUTUCH MHeeM. CpenHss TeMiieparypa 3a Aekaay cocrasuia -6,7°C,
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gro Ha 2,3°C Beie HOpMEI (HopMa -9,1°C). Jlen Ha peke mociie crajia BoAbl TPECHYI, U 1o Oeperam
NosIBUJIach Imycroyieaka. /J{Hem BeTpa ObLIM ceBepo-3amajHbie, foro-3amnanabie. O0naka ObLIH HH3-
KHe, MPUHOCHBINIKE MMOYTH €KETHEBHO OCAJIKH B BUJE cHera. be3 ocaakoB ObLIO BCEro /Ba AHS, U3
HUX BCEro OJWH J€Hb OBbLI COMIHEYHBIM. Hodel ¢ yucThiM 3Be3IHBIM HEOOM OBLIO 4yTh Oonbire. K
KOHITY JCKaJbl YPOBEHb CHEra B moiiMeHHOM Jyecy gocturan 19-21cm. C ocagkamu ObLIn 8 mHEH
(14,4mm). 3a o1y aekany Boimano 96% ocankos ot HopMbl (Hopma 15 MMm). ATMOchepHOE TaBiIeHHe
B cpeadeM 3a |l mexany cocraBuino 100,66 kR, uto Huxe oobrunoro (Hopma 101,325 kR). Makcu-
maibHOe faBienue 0bu10 15 nexadps — 101,5 kR, a munnmanbsroe 20 nexadpst — 99,77 kR.

B mocnenneit nekane nexaOpsi MpoJOJDKIIACH AHOMAIBHO BBICOKAS JUISI 3TOTO BPEMEHH Tojia
Temreparypa. B mepBeie Tpu JHs THEBHBIE TEMIIEPATyphl JOCTHTAN TOJIOXHUTEIBHBIX BEIWYHH U
konebamuch B npeaenax ot +2°C mo +4°C. Bo BTOpyrO HOYB JEKaJbl JakKe HOYHAs TeMIleparypa
obuta nonoxutenbHoit (+1,8°C). Cpennecyrounas temmneparypa gocturia +2,FC. B nanpneiinem
TeMIIepaTypa NMOCTEIICHHO Havajia 1majath, ¥ K KOHIY JIEKaJbl TOCTUT KIMMATHYECKOTO CPeIHECy-
touHoro 3HaueHus (-16,4°C). Iocneanue nBa aAHS JeKaabl ObUTH CAMBIMU XOJIOJHBIMU. OTKJIOHE-
HUE CPEHECYTOUYHBIX Temriepatyp oT HopMkI 3a Il mexany cocraBuno 3,2°C. MuHUManbHas TeM-
nepatypa -18,3C B npeanocnennuii neup aekansl (31.12.2015)a makcumanbhas +4,1°C Obuia
21.12.2014. Jlen Ha peke K KOHIY Aekanbl 3amep3. OcaakoB B BUAE A0k He Obu10. C ocaakaMu
obutn 9 aueit (13,1MMm). 3a o1y mekany Boimaio 119,1%ocankoB oT HopMbl (HOpMa 11 Mm).

AtmocdepHoe nasieHue B cpeaaeM 3a Il nekany cocraBuino 100 KR, uTo 3HaUnTENBHO HIKE
obwsruHoro (Hopma 101,325 kR). Makcumanbhoe naBienue Obuio 28 nexkabps — 102,1 kR, a mu-

HuMansHoe 24 nexabps — 97,8 kR.

5.3.Pe3ysibTaThl CHeroMepHoii cheMku B 3uMHuil nepuoa 2015-2016GronoB

Pe3ynbpTaThl CHETOMEpPHON CHEMKH, KOTOpasi TPAJUIIMOHHO ObUIAa MPOBEJCHA HA YEThIpeX IO-
CTOSIHHBIX MapIIpyTax, 3aJ0KEHHBIX B Pa3JIMYHBIX JKOTONAX 3allOBEJHUKA, IPEICTABICHBI B
Tabn. 5.4u Ha puc. 5.4.

3aMep MOIIHOCTH CHErOBOI'0 IMOKPOBA HayaJl IPOBOAUTHCS C KOHIIA HOSIOPs, KOIla CHETOM Obl-
Ja TIOKpBITA BCS TEPPUTOPHS, MpHIIeraomias Kk Mapipyram. Hanbompimas cpeHsisi MOITHOCTh CHe-
rOBOT'0 MOKPOBA OTMEUYEHA Ha YETBEPTOM MAapIIPYTE U COCTaBMJIA 72 CM, HAUMEHbIIasl Ha TIEPBOM
Mapmpyte — 65,0cm. JlnHamuka HaKOIUICHHUST CHeroBoro mokposa B 2015romy otinuyaeTcst OT JaH-
HBIX OOJIBIIMHCTBA NPEABIAYIINX YIETOB HAIMYUEM HECKOJIbKUX IMHUKOB, YTO CBSI3aHO C KOJIEeOaHMsI-
MU TemIepaTypsl Bo3ayxa. Ilepuoanuecku MOBTOPSIOLIUECS OTTENENN MPUBOJMIM K CHUIKEHUIO
MOILIHOCTH CHEra B TPEThEH JIeKale sSIHBaps U B IIEpBOM JAeKaae Mapra. Peskoe TasHue cHera Haya-

JIOCh B Hayalie anpessi ¢ yCTaHOBJICHUEM CPEIHECYTOUHON TemnepaTypbl Bo3ayxa Boiie 0°C.
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Tabauya 5.4

JlaHaMuKa BbICOTHI CHE:KHOTO nmokpora B 2015-201GT.

CpeHsisi BBICOTa CHEXHOTO MOKPOBA HA MApIIPYTax, CM XapakTeprCTHKA COCTOSHUS

flaza Ne 1 Ne 2 Ne 4 Ne 5 CHEXKHOTO TIOKPOBa
30.11.2015 - 19,7 - 13,0 Hebounbias kopka
10.12.2015 - 13,5 - 9,0 Biaxusiii
20.12.2015 - 24,8 29,7 20,1 Ceipoi
30.12.2015 - 21,3 39,7 19,2 ChbIpo#, 3epHUCTBII
10.01.2016 45,7 49,9 54,8 49,1 ChbIpoH, 3epHUCTBII
20.01.2016 63,4 60,3 67,5 66,8 CyxOH, NyHIIMCThIN
30.01.2016 65,0 67,8 64,5 66,4 Cyx0ii, yIIJIOTHEHHBIH
10.02.2016 60,9 62,2 60,0 58,0 Bia)kHBIH, 3¢pHUCTHIH
20.02.2016 61,5 63,1 - 58,7 Cyxo0ii, 3epHUCTHIN
01.03.2016 62,8 71,9 70,7 64,0 Cyxo0ii, 3epHUCTHIN
10.03.2016 57,6 62,1 56,9 58,5 Brnaxxublii HacT
20.03.2016 59,3 60,1 53,5 57,7 Cyx0#, MyIIMCTEIA Ha HACTE
30.03.2016 59,9 61,1 56,2 53,5 Biia)xHbIi, 3¢pHUCTBIN HACT
10.04.2016 - 21,9 37,4 31,4 ChIpOif, 36PHUCTHII
15.04.2016 21,0 -*x 26,5 ~xk ChIpOif, 3epHUCTHII

IIpumeyaHmue: * - JaHHBIE OTCYTCTBYIOT; ** - CHET pacTasul.
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6. Boanl

6.1. MoHUTOPHUHT YPOBHA BoAbl HA peke boabias Kokmara

Habmronenus 3a ypoBHEM BoOJbI IpoBomuid rocuncnekTopsl Tomunit M.H. u Kanyctun A.b. Ha
BOJIOMEPHOM IIOCTY, HaxoAsmeMcs: B ypouuine [llnmaeBo, HyneBas oTMETKa KOTOPOTO COCTABIISET
74,335M Hag ypoBHEM MODsI IO BOJOMEPHOM peiike, yCTAaHOBIICHHOW Ha OTIOPE KEJIE3HOT0POKHOTO
MocTa. B mepuos mosoBo/ibsi ypoBEHb BOJIBI H3MEpPSUIH JiBa pa3a B cyTku (B 8 u 20 yacoB), a mocie
TOTO KakK peka BoIlIa B Oepera — oJuH pa3 B 3-5 nueil. Pe3ynbraTsl HaOMOACHUN PEACTaBICHbI HA
puc. 6.1.

Pe3ynpTaTel MOHUTOpPWHTA TTOKA3aJIM, YTO TOJ0BOILE HA P. bonbmas Kokmara B 2015rony Ha-
qaiock B cepeaune anpens (16.04),uto Ha 8 nHeil mo3aHee CpeIHUX MHOTOJIETHUX AaHHBIX. [loabem
BO/JIbI, KOTOPBII HAYaJICs C OTMETKH 272cM, ObLIT CTPEMUTENLHBIM U 32 9 THEH TOCTUT MaKCUMAITbHO-
ro ypoBHs B 378 cM. Bricota monoBoest B 2015r01y ObUTa 3HAYUTENTEHO HUKE CPETHUX MHOTOJICT-
HUX 3HaueHui (429 cM). MakcuMalbHBIH YPOBEHb MaBOAKA MPOJACPIKAICS OAUH JEHB, TOCIE YE€ro
HavaJl TIOCTETNIeHHO cranath u yepe3 21 nenp (15.05)nepuos mooBoabs 3akoHumIcs (yCiaoBHas faTa
OKOHYAHHMS TIOJIOBO/IbSI PHHSATA JIaTa Tiepexo/ia ypoBHs Bobl B peke yepe3 200cm). [TpomomkuTens-
HOCTh MAaBOJIKOBOrO nepuoaa coctaBuil okosio 30 aueld. Cremnyer OTMETHUTh, YTO B KOHILIE MABOJKA
OTMEUaETCs IOCTATOYHO PE3KU ckauek ruaporpada, kotropsii Havancs 19.05,B pesynbrare 3TOT0 32
5 nHE# ypoBeHb BOMBI MOAHSUICS HAa 61 cM u goctur otMeTkd B 196 cM. 3aTem Boja Hadaja 1mocTe-
neHHo crafath. [1ono0HbIM ckauek ypoBHs ObUT 0TMeueH Hamu B Toibko 2005romy.

Mesxennbiit iepuon mymics 113 nueit ¢ 16.05mo 05.09.3a 310 BpeMs ypoBEHBb BOJBI B peKe
JIOCTaTOYHO CHJIbHO M3MeHsIcs. [locine okoHYaHMs MOJIOBOIbS BOJA B pEKe MOCTENEHHO MPOJ0JI-
KaJla TMOHIKAThC U Jocturia muaumyma 3a 2015ron ¢ ormerkoit 41,5cm (28.06). Huskuit ypo-
BEHb BOJIBI B peKe npoaepxkancs 1o 10 utons, mocie 4ero B pe3yiabTaTe OOUIBHBIX OCAJIKOB OH Ha-
YaJi MOBBIIATECS U JOCTUT OTMeTKH B 117,5¢cm (27.07).Bhicokuii ypoBEHD JIETHETO MaBOAKa MpPO-
JepKaics 10 3 aBrycra, 3aTeM Haudajl MOCTENEHHO MOHUXKATbCsl, TAKUM 00pa3oM, €ro MmpoaoJIKu-
TeNbHOCTh cocTaBuia 34 nHA. MUHHMMallbHbIE OTMETKM Tuaporpada mocie maBojKa JTOCTUIIH
JUIIb 54 CM.

Havano oceHHero nmaBojika ONpeeuTh JOCTaTOYHO TPYAHO. [Io MHOTOIETHUM JTaHHBIM OH Ha-
CTyMaeT B CepeHE CEHTAOPS mocie oOmIbHBIX ocaakoB. OgHako B 2015romy u3-3a 3acynummBoi
OCEHU XapaKTEpHOIo MOAbEMa BOJIbI HE OTMEYaJoCh BIUIOTH /0 KOHIIA BTOPOW JAEKaabl OKTAODS,
KOT'Jla YPOBEHB BOJBI B peKe COCTABIIUT MUIIh 0koJo 70 cM. Tonbko MOTOM BOJIa Hadyalla MOCTEIeH-
HO TIOJTHUMAThCS U OCTaHOBHJIACh Ha oTMeTKe B 110cM B pe3ysibTare yCTaHOBICHUS JICASHOTO TI0-
KpOBa, TAKUM 00pa3oM, IIPOJIOJDKUTEILHOCTh OCEHHETO naBojka coctaBuia 80 queit. ['maporpad 3a

OTOT NCPUOJ OTIINYACTCA HESHAYUTCIbHBIMHA KOJICOQHUSIMH .,
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7. Diopa U pACTUTENbHOCTD

7.1.®daopa u ee N3BMEHEHUs

7.1.1.lonoiHeHus K cUCKY (JIopbl 3aM0BeTHUKA

7.1.1.1.Cocyaucrbie pacTeHust
B xozne reo6otannueckoro u GIOpUCTUYECKOTO 0OCIIEIOBAaHUS TEPPUTOPUHN 3allOBEIHUKA HO-

BbBIX BUJIOB COCYANCTBIX paCTeHI/Iﬁ HEC BBISIBIICHO.

7.1.1.2. MoxoBHAHBIE
B xozne reo6orannueckoro u GhIOpUCTUYECKOTO 00CIIEIOBAaHUS TEPPUTOPUHN 3allOBETHUKA HO-

BbIX BUJOB MOXOBHIHBIX HEC BBIABJICHO.

7.1.1.3 ) InmaiiHuKN
B xone reoboranndeckoro u (propucTUIeckoro o0cIe0BaHus TEPPUTOPUH 3aMOBEIHHUKA HO-

BBIX BUIOB JINIITAHHUKOB HE BBISIBIICHO.

7.1.1.4T'pudnl
B xone reoboranndeckoro u (propucTUUecKoro o0cIe0BaHus TEPPUTOPUH 3aMIOBEIHUKA HO-

BbIX BUJOB I‘pI/I60B HE BBISIBJICHO.

7.1.1.5.Boaopocan
B xone reob6orannueckoro u GhIopUCTUYECKOTO 0OCIIEIOBAaHUS TEPPUTOPUHN 3allOBETHUKA HO-

BbIX BUJOB BO,Z[OpOCJ'IGI\/'I HEC BBISIBJICHO.

7.1.2.Peaxkue Buanl. HoBble MecTa 00UTAHUSA
CBeneHui 0 HOBBIX MECTaxX IPOU3PACTaHMs PEAKUX BHUIOB BBICIIMX PACTEHUI HAa TEPPUTOPHUU

3aloBEIHUKA HE IMMOCTYIIUIIO.

7.2.PacTUTEJBLHOCTD U €€ U3MEHEHUA

7.2.1.Ce30HHasi AMHAMHKA PACTHTEJbHBIX CO00IIECTB

7.2.1.1.®DeH0JIOTHA COOOIIECTB

®enonornyeckue Habmoaenuss B 2015rony npoBeeHbl 32 OCHOBHBIMHM BHJAMH JIPEBECHBIX H
TpaBHHHCTBIX paCTeHHﬁ, a TaKXE€ 3a OTACIIbHBIMHAU HpI/IpOI[HBIMI/I ABJICHUSAMHA I10 (beHOJ'IOI‘I/I‘-IGCKI/IM
aHkeTtaMm, popMa KOTOpBIX mpencraBieHa B Jleronmucu npupoast 3a 1995roa. Psg ucxogusix nan-
HBIX OBLIT MCIIOJB30BaH i cocTaBieHust Kanenmapst mpupost (pasaen 9.1).

B 2015y GonpmMHCTBa JPEBECHBIX PACTECHHI BeceHHHE (eHOo(a3bl HACTYNMMUIM Ha 2-5 nHel
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paHbllle, YeM B MPOLLIOM IOy WK ObLIM IPUMEPHO B Te ke naThl. OcenHrnedenodaszbl HaCTYIHIN

TaK)Ke paHbllle, Ha 5-15aHel, yem B npouuiom roay. 13-3a 3acyxu nucronaj y HEKOTOPBIX 1€PEBb-

€B Ha4aJ JI0 OCCHHEH pacKpacku JucTheB (mma). [1moasl psOMHBI 3ackixaiy Ha BeTKax. M3-3a mpo-

JOJDKUTECIIBHOI'O TEIlIA, 6613633 W JJMCTBCHHHUIIA YIIJIW HA 3UMY, TaK U HC C6pOCI/IB BCC JIMCThA.

Tabauya 7.1
Ce3onnoe pazputue B 2015101y 0CHOBHBIX BHIOB JI€pPE€BbEB
Jata HactymuieHus: peHodasnl
Biix HAYao Hayajlo | Hayajuo | Hayaio OCEHHSISI JR—
pacimycka- | oonmcTBe- | LBETE- | OmajaH- packpacka
HUSI IOYEK HUS HUS Usl CEMSIH | HAYalio | MacCcoOBO | HAYall0 | MAacCOBO
CocHa 00BIKHOBEHHAsI 11.05 29.05 27.05 1.05 - - - -
Euib 0ObIKHOBEHHAS 13.05 19.05 22.05 6.03 - - - -
IMuxTa cubupckas 16.05 18.05 23.05 17.07 - - - -
Bepésa 6oponaBuaras 29.04 5.05 6.05 21.07 21.08 12.09 30.08 10.10
OcuHa 2.05 5.05 14.04 20.05 23.0$ 11.09 30.08 12.09
Jy0 ueperrgarsiit 3.05 7.05 13.05 13.08 23.08 10.09 19.08 19.09
Jlvma MeTKOIMCTHAS 11.05 13.05 25.06 10.03 14.08 5.09 13.08 15.09
Onbxa uépHast 21.04 5.05 14.04 10.04 5.10 12.10 30.08 2.10
Bsi3 rnagkuit 3.05 5.05 3.05 31.05 13.04 2.04 19.08 15.09
IpumeuyaHue: cokoaBmwkenne y 0epésnl nHagamocs 05.04.2014.
Tabauya 7.2
Ce3zonnoe pazsutne B 2015roay nepeBbeB, KyCTAPHUKOB M KYCTAPHHYKOB
Jlata mactyruieHust peHodassl
Bux HAyao HaYaio [BETCHHE CO3peBaHKe II0JI0B Havao
paciycka- 06J'H/ICTBG- OCCHHeﬁ
HISL TIOUCK s HAYajio | MaccoBOoe | Hayajlo | MaccoBOe ——
Yepémyxa 0OBIKHOBEHHAs 29.04 13.05 12.05 16.05 18.07 27.07 8.08
Psibuna 0OBIKHOBEHHAS 2.05 11.05 25.05 28.05 5.08 24.08 10.09
Kanuna 0OBIKHOBCHHAS 9.05 13.05 30.05 8.06 19.07 10.09 18.09
WBa ko3bs 3.05 8.05 21.04 25.04 16.05 20.05 26.08
PakuTHUK pyCcCKHI 1.05 6.05 19.05 24.05 1.07 15.07 2.10
JlemmnHa 0OBIKHOBEHHAS 10.05 13.05 - - - - 11.09
Kpymunna nomkas 11.05 27.05 29.05 10.06 19.07 8.08 15.09
CMmopoanHa 4épHast 29.04 3.05 11.05 17.05 7.07 27.07 18.09
IunoBHUK 4.05 11.05 1.06 10.06 18.08 8.09 20.08
MaunuHa jiecHast 2.05 11.05 2.06 10.06 10.07 18.07 30.08
ExeBuka cuzas 3.05 13.05 2.06 12.06 25.07 15.08 31.08
YepHuka 6.05 11.05 11.05 15.05 21.08 13.07 25.08
TonyGuka 12.05 17.05 1.06 5.06 9.07* 30.07 30.08
bpychuka 17.05 18.05 29.05 16.06 22.071 8.08 -
TonoxkHsHKA 17.05 21.05 8.06 15.06 22.07 12.08 -
Knroxsa 29.05 3.06 31.05 5.06 25.08 3.09 -

B 2015y GonbIIMHCTBa TPaBSHUCTHIX pacTeHUi ¢eHodasbl HacTynwin Ha 2-10 nHelt mosxe,

4YeM B [IPOILIOM IOy — M3-3a HEBBICOKMX TEMIIEpATyp B IIEPUOJ Hayayla Bererauuu. SIroasl u ceme-

Ha Y MHOTUX PacTeHHI CO3pei TaKKe HEMHOT'O TI03K€, YeM B IIPOIIIOM TOy.
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Tabauya 7.3
Ce3onHoe pPa3sBUTHUE B 2015[‘02[}7 HEKOTOPLIX TPABAHUCTBIX paCTeHPlﬁ
Jlata mactyruienust peHodassl
Bun L[BETCHHE CO3peBaHue II0JI0B

HAvao MaccoBOe KOHeI[ Havao MaccoBOe
Matb-n-mMauexa 19.04 30.04 20.05 3.05 15.05
TIpocTpen pacKpBITHIIA 22.04 3.05 8.05 27.05 12.06
MenyHuna 26.04 3.05 17.05 20.05 2.06
Kanyxunna 0osotHas 1.05 6.05 31.05 17.06 18.06
3eMIIIHUKA JIeCHast 14.05 23.05 22.06 12.06 20.06
JlanapIm MaCKumi 16.05 29.05 7.06 28.07 23.08
Kocrsinuka 27.05 5.06 16.06 10.07 29.07
KynansHuna esponeiickas 21.05 26.05 2.06 27.06 2.07
3Bepo00ii IPOBIPSIBICHHBIH 14.06 23.06 25.07 28.07 10.08
Kynena nekapcTBeHHast 21.05 29.05 8.06 5.08 23.08
TaBouira Bs30MCTHAS 25.06 15.07 7.08 7.08 20.08

7.2.2. ®AyKTyanuu pacTUTEJIbHBIX COO0I1IIECTB

7.2.2.1I'na3oMepHasi OlleHKA TJI0JIOHOIIEHUS /IepeBbeB, KYCTAPHUKOB M SITOJITHUKOB

['ma3oMepHas OIeHKa TUTOOHOIIEeHUs (B Oa/uiax) qepeBbeB, KYCTAPHUKOB U ArogHukoB B 2015
roJly IpoBeJIeHa 10 MeToAMKe, n3nokeHHou B Jleronucu mpupoasl 1995rona. PesynbraTer npen-

CTaBJIeHbI B Ta0i. 7.4

Tabauya 7.4

I'nazomepHasi oueHKAa IJIOOHOLIEHNS IePeBbeB, KyCTAPDHUKOB U ATOJHUKOB
Bug bann ypoxaitHocT Bun bann ypoxaitHocT
CocHa 0OBIKHOBEHHAsI v CMopoaunHa uépHast 1]
Enp oObIkHOBEHHAS I Koctsanka 1]
ITuxTa cubupckas Il Manuna necHas 1
Jy0 depernruaTeiid | ExeBuka cuzas Il
Jluna menkonucTHAS v UepHuka \%
Yepémyxa 0ObIKHOBEHHASI 1 Tlomy6uka 1
Psabuna oObIKHOBEHHAS 1 Bpycuuka 1
Kanuna oOBIKHOBCHHAS 1] KiroxBa 6ooTHas 1]
Jlenaa 0OBIKHOBCHHAS I 3eMIIIHUKA JIeCHAst 1]
[IMunoBHUK MalcKkuit v Kymannka Il
Csuyia Oenast I Cpennuii 6a 1-111 (2,8)
Cpenusist ypoxaitHocTh pactenuit 8 2015rony cocrasuia -1l (2,7) (2,8 B 2014r.) Gamta npu

IJIA30MEPHOHN OLIEHKE, 4yTh HUXe, YeM B MpouuioM roay. CTaOUiIbHO TUIOAOHOCHIIMA COCHA, JIUIA,
IIMIIOBHUK, HO Yy JIMIIBI HE BO BCEX IUIO/AX PA3BUIIMCH KU3HECTIOCOOHBIE ceMeHa. [l kabaHOB u
MeJBe/IeH ATOT rofl, KaKk M MPeIbIAYIIHHA, ObUT HEYyTauHbIM, TaK KaK ypoyKas jkeryzeil 1yda B 3ToM
roay He Obuto. [lmomoHOCHIM OTAETBHBIE MOJIOABIE AEPEBbs ayda. SIrog MHOTO OBIIO Y YEpHUKH,
Ha KyCTaX OHM MPOJePKAINCh 10 CEHTSIOps 1 ObLIM emle caaakumu. 3a nocieaaue 10 mer —aro ca-
Masi OoJIbIlasi ypoXKaHOCTh. YPOKAaHOCTh KIIIOKBBI B 3TOM oAy Oblila MEHbIIIE, 4YeM Ha 0ojoTax

BHe 3anmoBennuka (Terepkuno, Wmomkuao, Teip Boioro, BapaxaH) ¥ MOXHO CYMTaTh BBICOKOHM.
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Enp B aTOM TOMY mana ouyeHb cinaOblid ypokai mumiek. [losromy nsriam, OeakaMm MpUILIOCH M-
TaThCSl CEMEHAaMU COCHBI. KIIeCTOB €JOBHKOB M3-32 3TOT0 MpakTU4Yecku He Obuto. CpemHss ypo-
KAIHOCTh B 3TOM rojay ObLIO Y MHOTHX SITOAHHKOB. [171010HOCHIM B 3TOM TOAY XOpoIIo Oepe3a u
onbxa. CTaliky ymXkel, NITMHHOXBOCTBIX CHHMII, TaMYEK U MyXJSKOB MOXKHO OBLJIO YBUJETh TaK K€

4acTO Ha OJIbXE U Oepe3e, YTO U B MPOIILJIOM rOy, HO Y€YETOK B ATOM IOy OBLJIO MaJio.

7.2.2.2 KoaimyecTBeHHAsI OLIEHKA YPOKAHHOCTH KeJ1y/Aell 1y0a yepenryaTroro

VYuer ypoxaitnocTtu xenynei nposeneH 23.09.2015oxa, cornacao metonuke Jletomucu mpu-
poast (1995, 1997)Ha natu mocTosIHHBIX poOHbIX wiomazsx ([MII1-1, 2, 3, 15, 20ji01 kpoHamu
27 nepeBbeB 1yba yepemdaroro Ha miomamd 108 M%. AHAIN3 MONYYEHHBIX JAHHBIX MOKA3all, 4TO

BCC€ YUYCTHBIC IIJIOIAAKK ObLIN IMyCTBIMH, OTCYTCTBOBAJIN JAXKC 0ONBHBIE U IMMOBPECKACHHBIC KCITYIU.

7.2.2.3 KoanyecTBeHHAs OLIEHKA YPOKANHOCTH Ar0/] KJIIOKBbI

VYuér ypoxallHOCTH Aroja KIOKBBI Ha cruiaBuHe 03. Komeep B 2015roay Obl1 mpoBeaeH 24
CEHTSOPS, Ha HEJCINIO paHbllle, YeM B mponuioM roay. K aTtoit nare Bce siroasl co3penu. MeTonuka
pabotsl ocranack npexued (Jleronucy nmpupoasl, 1995, 1997)Pe3ynpTarhl yueTOB NMPUBEICHBI B

tadi. 7.5u 7.6.

Tabauya 7.5
BenomocThb yuera ypokaitHOCTH KIIOKBBI Ha y4éTHo# miaomaan Ne 1 (0,01ra)
. Oo0mas Macca srof, T Macca 100
Ne yyetnoit
momaznku (10 MZ) B HE 3perTbIX 3peIbIX U CYXUX, THHJIBIX, HITYK 3pCJIbIX
HE3pEIbIX TIepPe3PEeIThIX AroN, T

1 31,2 0 31,2 1,2

2 13 0 13 0,2 59,2

3 26,4 0 26,4 2

4 9,8 0 9,8 1

5 2,8 0 2,8 0 60,2

6 3,2 0 3,2 0,6

7 6,6 0 6,6 0,8

8 2,6 0 2,6 0,4 58,6

9 7,6 0 7,6 2,8

10 10,2 0 10,2 2,5

Hroro 1134 0 1134 11,5
OCHOBHbBIE CTATHCTHKH BCEX BEIOOPOK

Min, T 2,6 0 4 0 58,6
Max, r 31,2 0 39,2 2,8 60,2
Mx, r 11,34 0 21,19 1,15 59,33

VY poskaltHOCTh STOM KITIOKBBI (3penbIX W He3pensix) Ha yderHoi miomamu (YIT) Ne 1 B mepe-
cuere Ha rekrap coctaBmia 11,34kr/ra (21,19r/ra B mpouuioM roay), a Ha y4etHou moraam Ne 2
— 57,24xr/ra (12,29xr/ra B npouuioM roay). Ha nepBoM y4actke ypoxaitHocTh siroj Obuta B 1,8
pasa MeHbIIIe, YeM B MPOIIIOM T'0/ly, a Ha BTOPOM ydacTke B 4,6 pa3a 0oJibliie, 4eM B MPOIIJIOM TO-

ny. B aTom roay yposkasi Ha epBOM y4acTke ObIJIO MEHbIIE, YeM Ha BTOpoM (pumepHO B 5 pasa).
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KitokBa B 3TOM ToJy /1aja OOJBIITNN yposkaid B 0070Tax ¢ KOYKAPHBIM KOMIUIEKCOM, YeM Ha POBHOM

IMMOBCPXHOCTHU CIIJIABUHBI.

Tabauya 7.6
BenomocThb yuera ypokaitHOCTH KIIOKBBI Ha y4éTHo# miomaan Ne 2 (0.01ra)
. Oo6mras mMacca srof, Macca 100
No yuetrHoM
rwtowmazku (10 MZ) B—_— HE 3peITbIX 3pEJIbIX U CYXUX, THUJIBIX, HITYK 3peJIbIX
HE3pebIX HIepe3peIIbIX Arox, r

1 10,4 0 10,4 0

2 56 0 56 1,2 45,4

3 42,2 0 42,2 1,4

4 43,2 0 43,2 0,6

5 40,8 0 40,8 1,6 48,2

6 149,2 0 149,2 4.4

7 21,4 0 21,4 0,2

8 116,8 0 116,8 3,4 45,8

9 50,2 0 50,2 2

10 42,2 0 42,2 1

HWroro 572,4 0 572,4 15,8
OCHOBHBIE CTATUCTHKH BCEX BEIOOPOK

Min, t 21,4 0 21,4 0 45,4
Max, T 149,2 0 149,2 4,4 48,2
MX, T 57,24 0 57,24 1,58 46,47

CyxuXx, THIIBIX ¥ TIEPE3PEIIbIX STOM B 3TOM roy ObIJIO Majo, a Helo3peibIX He ObIIIO BOOOIIE.
Ha nepBom yvactke B nepecuére Ha rextap ux obuto 1,15kr (0,29xr B 2014roay), uro B 9,8 paza
MEHBIIIE YeM YpOKaiHOCTh 370poBbIX sirox (2014r. —B 73,1pa3a). Ha BTopoM ydacTke UCIIOpUYCH-
HBIX sroa B niepecuéte Ha rektap 1,58kr (0,57kr B 2014r.), uto B 36,2pa3 MEHBIIIE YeM ypOXKaii-
HOCTB 3710poBbIX siro (2014r B 21,6paza). CpeaHss ypokaiHOCTh IO OOJIOTY B 3TOM IOy COCTa-
Buina 34,29xkr/ra, npotus 16,74kr/ra B mpoILIOM IOy, YTO B 2 pa3a 0O0JIbIIE MPOIUIOTOIHUX JaH-
HBIX. B 11€J10M ypOoKalfHOCTh KITIOKBBI B 3aIIOBETHUKE B 3TOM T'oJly ObLJIa MEHBIIIE YeM YPOKANHOCTh
B coceHuX c 3amnoBenHukoM 6osorax. Bec 100 srox B atom roxy Ha YII Ne 1 cocraBun 59,331

(45,4r B 2014r.). Ha YII Ne 2 cpennnii Bec 100stron kiarokBel — 46,47t (59,51 B 2014r.).

7.2.2.4 KonyecTBeHHAs OLIEHKA YPOKAWHOCTH SIT0/l YePHUKHU

O1ieHKa ypOXKaifHOCTH ST0J] YSPHUKH TPOBECHA B TeKylieM roay 13 utoist (B mpoIwioM roay 3
UIOJIs1), KOT/Ia TIPAKTHYECKU BCE SATOJIBbI ObLIH YiKe 3peibiMi. OOBEKTh U METOIUKA ydIeTa OCTAIHChH
npexxuumu (Jleronuces npuposst, 1997).YuéTHble omaan pacioioKeHbl Ha TPUIIOHMEHHON Tep-
pace p. b. Kokmara: YII Ne 3 —Ha necoceunom Bousioke, rie B Hadase 90-X rooB Oblia IpoBeeHa
npoxoaHas pyoka, a YII Noe 4 —mon monoromMm jieca B COCHSIKE-YEpHUYHHKE C €bl0. Pe3ynbTarsl
yuéTa npeacTaBieHsl B Tadu. 7.7u 7.8.

VYposxkaiiHocTs dyepHukr Ha OTKpeiToM Mecte (YII Ne 3) cocraBuia B mepecuére Ha rekrap
61,26 kxr nporuB 97,17kr/ra B mporuioMm roay, uro B 1,6 pasa MeHbIIIe 4eM HPOILIOTOAHUN ypO-

xaii. [Tog monorom Jieca yposkaitHocTh uepHuku coctaBuia (YIT Ne 4) 17,12kr/ra (12,11kr/ra B
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2014r.). Oto mpumepro B 1,5 pasa mpeBhIIIaeT MPOILIOTOIHION YPOKaWHOCTE. B 1enom yposkai

ATOJT YSPHUKU OBUT XOPOLIUM, HO IpuMepHO B 1,4 pa3 ObLI HUXKE MPOILIOroAHero. McnopueHHbIX

SroJ1 Ha OTKpeITOM MecTe Obuto 1,02kr/ra (B 2014r. - 0,495kr/ra). [Toa mosorom jeca 3To 3Haue-

uue 6110 0,35kr/ra (B 2014r. - 0,06k1/ra). Bec 100sr01 yepuuku Ha oTKpbiToM Mecte (YIT Ne 3)
coctaBui B 3ToM roay 38,21 (B 2014r. - 31,93r), a mox momorom steca (YIT Ne 4) — 34,33 (8 2014

r. - 29,27r). B nenom mionasl Obl1H Oosiee couHbIMH. Kak v B IPOIILIOM TOJTY, SITO/IbI YSPHUKH J10JI-

'O BUCCJIM HA BETOYKAX, BIIJIOTH A0 C6paCBIBaHI/I}I JIUCTBHECB.

Tabauya 7.7
BenomocThb yuera ypo:kaitHocTH YepHUKH Ha Y4éTHO# muomaau Ne 3 (0,01ra)
. OO6mas Macca Arof, T Macca 100
No yuerHoM
wiomanxu (10 MZ) B —— 3peJIbIX U CYXUX, THUJIBIX, HITYK 3pEJIbIX
HE3PEeTBIX TIepe3peIbIx Aron, r
1 57 0 57 1.4
2 64 0 64 0,4 37,1
3 30,4 0 30,4 1.4
4 27,8 0 27,8 0
5 62,4 0 62,4 0,4 38,8
6 77,4 0 77,4 2
7 116,2 0 116,2 3,8
8 76,8 0 76,8 0 38,6
9 71,4 0 71,4 0,2
10 29,2 0 29,2 0,6
Utoro 612,6 0 612,6 10,2
OCHOBHBIE CTATUCTHKH BCEX BHIOOPOK
Min, rp. 27,8 0 27,8 0 37,1
Max, rp. 116,2 0 116,2 3,8 38,8
MXx, rp. 61,26 0 61,26 1,02 38,2
Tabauya 7.8
BeaoMocTh yueTa ypokaiiHOCTH YepHUKH Ha YuéTHo#i miaomaau Ne 4 (0,01ra)
. OO0mas macca siron, Macca 100
No yuetrHoM
romazku (10m?) B—_— HE 3peITbIX 3peibIX U CyXUX, THUJIBIX, HITYK 3pCJIbIX
HE3pebIX HIepe3peIIbIX Arox, r
1 2,8 0 2,8 0
2 11,4 0,02 11,42 0,6 34
3 29 0,06 29,06 0,1
4 13,6 0 13,6 0,4
5 9,8 0 9,8 0 32,6
6 3,2 0 3,2 0,02
7 12,4 0 12,4 0,2
8 29 0 29 1.8 35,4
9 23,2 0 23,2 0,02
10 36,8 0 36,8 0,4
Utoro 171,2 0,08 171,28 3,54
OCHOBHBIE CTATUCTHKH BCEX BEIOOPOK
Min, r 2,8 0 2,8 0 32,6
Max, r 36,8 0,06 36,8 0,25 354
Mx, T 17,12 0,008 17,12 0,06 34,33
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7.2.2.5.CTpyKTYypa M NPOAYKTUBHOCTD JIYTOBBIX (PMTOI€HO30B 3aNI0BEHUKA

[TocTOSTHHBIM OOBEKTOM W3YYEHUS JUHAMHUKU BUIOBOW CTPYKTYPHI M MPOTYKTHUBHOCTH (HUTO-
[IEHO30B YK€ TPETH T'OJl SBISETCS YIaCTOK Pa3HOTPABHO-KOCTPEIIOBOTO JIYTa, PACIIONOKCHHBIN B
ypouuille KOHOIUIIHUK B IIEHTpajabHOW YacTu nmoumsl p. b. Kokimrara. B mocnennuii pa3 ceHokone-
HHUE Ha 3TOM Jyry npoBoawin B 1999roxy u 6bu1 onHuM u3 Hanbosiee MPOIYKTUBHBIX HA TEPPUTO-
pUU 3aMIOBETHUKA.

VYuernsie pabotsl B 2015r0ny ObUTH TipOBeieHbI 26 OIS B TIEPHO]] HAanOOJIbIIero Habopa pac-
TEHUSIMU BETeTaTUBHON Macchl. J[JIsl OLIEHKH MPOAYKTUBHOCTH (PUTOIIEHO3a OBLIH 3aJI0KEHBI IISITh
YUETHBIX IJIOMAA0K pazmMepoM 1 X 1M, HAa KOTOPBIX BECh TPaBSHOUM MOKPOB CKAITUBAIM CEPIIOM HA
BbicOTe 10 CM OT MOBEPXHOCTH MOYBHI. YKOCHI C K&KIOH TUIOIIAIKH TOMEIIATN B OTACIBHBIC TTOJIH-
STHUJICHOBBIC IMAKETHI, 3aTEM PA3EIsUTU 10 BUJAM PACTCHUN W B3BEIIMBAIHN B 3TOT K€ JICHb, HE BBI-
CyIIWBasi, Ha JIEKTPOHHBIX Becax ¢ TouyHOCThIO 10 0,1r1. B aTOM roay, kak u B 2014r., ynanoch
OTIPENIeNIUTh BCE PACTEHHS 110 BUIA. HekoTophle He onpeesieHHbIE 10 BUIa BETOYKU PACTCHHM, JTH-
CThsl U CTEONHM, a TaKKe MENKUU PAaCTUTENBHBIH Mycop MpHUBOIATCS BMmecte. llpu ompeneneHun
MIPOIYKTUBHOCTH JIyTa, 0OOHAPYKEHO ITpou3pacTaHue 15 BUI0OB pacTeHHMIA.

PesynmpTar ydeToB moKasaj, 4YTO TMPOAYKTUBHOCTH MMOWMEHHBIX JYroB (pa3HOTpPaBHO-
KocTpenoBslii yr) coctasiser 89,188roun (83,464tonn B 2014ro0ay) TpaBbl B CHIpOM Buje Ha 1
ra miomaau (tadm. 7.9). Haubonbmryio 10510 B ayroBeix coodmectBax B 2015roay umen kocmpey
bezocmoi (46,79%),masonca esazonucmuasn (26,19%),600sx nonesoni (6,68%). Bmecte onm co-
cTaBisin 79,66% 0T maccel Bcero ykoca. B 3Tom romy maccoBasi 105 0600sKka yBEIWUYUIIACh C
1,13%no 6,68%.U >tot Bua Bomien B nepByto Tpoiiky. B 2014 roxy HanOoIBIIyIO OO B 3THX
JYTOBBIX coolrnecTBax umenu kocmpey dezocmutii (13,8%),0coxa ocmpas (10,5%),masonea 6s-
sonucmuas (4,9%).Bmecre onn cocrasisuin 89,12%o01 maccsl Beero ykoca. Ocoka ocmpas 8 2015
TOJTy 10 MacCOBOM JI0JIe 3aHsJIa MATYIO MO3UITHIO.

C BoicokuM noctostHCTBOM (100%)B pa3HOTpaBHO-KOCTPEOBBIX Jyrax npouspacranu B 2015
rofy 6 BUIOB TpaB — kocmpey 6e30Cmblil, magoea 8s30IUCHAs, 000K NOLe6Ol, 0COKA OCMpPast,
yuna ayeo8as, rromux 3onromucmoiti. B 2014rony Takux BUIOB OBLIO S5 —Kocmpey Ge3ocmulil, Jio-
MUK 3010MUCMblLl, NOOMAPEHHUK MAPEeHOB8UOHbLU, 0COKA ocmpas U maegonea eéazonucmuas. Ilo-
CJICHHUI BHII, IPU OTCYTCTBHU CEHOKOIICHHUS, CTaJl IOMHHHUPOBATH MOYTH BO BCEX JIYTOBBIX CO00-
miectBax. C BbicOKkUM mocTossHCTBOM B 2015 T0ay mpouspacranu ucoxeocm y2080il, epasuiam
peunoti. BctpewaemocTs 3THX 1BYX BUa0B cocTtaBiseT 80%. C menbineii BcrpeyaemocThio (60%),
npouspacraetr 1 BUI — molcauenucmuux usoaucmuviil. Y TPEX BHIOB, 2OPOUIKA 3AO0PHO20 W Mbl-
wunozo, nonesuyvl Oenot Bctpedaemocth 40%. Eme Tpu pacTteHus: pazHOTPaBHO-KOCTPEIIOBOTO
ayra (noomapenHux MapeHo8uOHbLIL N MONSHOU, 6ePOHUKA OJIUHHOIUCIHAS BCTPEUYAIOTCS CIIIe PeXKE
(20%).T1o cpaBHEHHIO ¢ MPOIUIBLIM TOJIOM, Ha YUETHBIC IJIOIAIKUA HE MONain 3 BUIA: 6yopa niio-
WesuoHas, 6epoOetiHuK MOHemOoaUCMHbIU, OYOHUK ecHolU. VI3 HOBBIX BUJIOB OOHAPYKEHBI — NO/1e6U-

ya benast, 20poutex MbIUUHBLL, NOOMAPEHHUK MONAHOLL.
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Tabauya 7.9
CTpyKTYypa M NPOAYKTHBHOCTH (PUTOLIEHO3a JIYTOBBIX PACTEHHIT HA PA3HOTPABHO-KOCTPEIOBOM JIYyTYy
Hassanue siaa CrIpast Macca pacTeHUH Ha YIETHBIX TUIOMIAIKAX, T B nesom
Nol No2 Ne3 Ne4 Nob5 r %

Koctperr 6e30cThrii 1039,2 298.,8 1321,2 644 870 4173,p 46,79
TaBouira BA30JIMCTHAS 479,8 353 388,6 683,2 431,2 2335,8 26,19
Bonsk nosesoit 140 2242 44.6 65,2 122 596 6,683
I'paBuiaT pevHOM 47,2 23,0 0 302,4 159,8 532,4 5,969
Ocoxa octpast 28,8 284 16 53,2 101,8 483,8 5,424
Uwuna gyrosast 24,6 123 37,2 31 70 285,8 3,204
JlucoxBocT nyroBoi 0 140,2 29,6 45,2 62 277 3,106
PazHoTpaBne, Mycop 16,8 33,8 7,4 35,2 42,6 135,8 1,523
ThBICAYEIUCTHUK UBOJIUCTHBIN 11,2 11 14,4 0 0 36,6 0,41
T'oporirek 3a00pHbIi 0 0 19,2 6,6 0 25,8 0,289
TTonesuua Oenas 0 0 0 8,6 7.4 16 0,179
JIFOTHK 30JI0TUCTBIA 6,4 1.4 3,6 0,7 3 15,1 0,169
T'opoiek 3MBIITMHBIT 0 2,4 1 0 0 3,4 0,038
TToaMapeHHUK MapCHOBH IHBIN 0 0 0 0 1,8 1,8 0,02
TToaMapeHHHK TOISHON 0,2 0 0 0 0 0,2 0,002
BepoHuka JTHHHOIUCTHAS 0,1 0 0 0 0 0,1 0,001
Bcero 1734,3 1658,2 1587,8 1886,5 1479|6 89188 100,00

7.2.2.6.CocTosiHME MAPUHAJIbHBIX KYCTOB OPYCHUKH Ha y4eTHbIX IJomaakax B 2015r.

Marepuan n Meroguka uccjaegosanus. Ha tepputopun 3anosennuka «bonpmas Koxkmara»
Pecny6nuku Mapuit D11 npoBOJSTCS UCCIIEAOBAaHUS 3a paclpocTpaHEHHEM 3a00JeBaHUN HapIiu-
aJIbHBIX KyCcTOB OpycHukH Vaccinium vitis-idaed.. Ha mOCTOAHHBIX yUeTHBIX miomiaakax ¢ 2012r.

VYuernas miromazka (YII) Ne 1 pacmonaraercst B COCHSKE 3€JI€HOMOIIHO-OpyCHUYHOM. B0300-
HOBJICHUE COCHBI 00BIKHOBEHHOM Pinus sylvestrid.., 6epessr moBucioii Betula penduld.. B tpassi-
HO-KYCTaPHUYKOBOM sIpyce Mpeo0aialoT OpycHHKa OOBIKHOBEHHAs (IPOSKTUBHOE IOKPHITHE
70%), 3enenbie mxu (21%), ronyouka Vaccinium uliginosuni. (3%), morunus 2onybas Molinia
caerulea (L.) Moench (1%jaryasauk 6omotHeiii Ledum palustré.. (5%).

Yuernas miomazka (YII) Ne 2 pacronaraercsi B COCHsIKE OpyCHHUHO-3€JICHOMOIITHOM. B0300-
HOBJICHUE enu oObIKHOBeHHOU Pinus sylvestrid.., ny6a yepemruaroro Quercus roburl., psOuns
00BIKHOBEHHON SOrbus aucuparid.. B TpaBsHO-KyCTapHHUKOBOM spyce MpeodiagaroT OpyCHUKA
obsikHOBeHHast (60%),manaeim maiickuii Convallaria majalisL. (3%), MapbsiHHHK OOBIKHOBCHHBIH
Melampyrum pratensé. (5%), pakutauk pycckuii Chamaecytisus ruthenicu&isch. ex Wot.)
Klask. (1%),seiinuk TpocTaukoBbiii Calamagrostis arundinace@..) Roth (2%).

B npenenax manubix coobmectB B 2012 1. ObutH 3a70KE€HBI YYETHBIC IUIOMIAJKH Pa3MepoM
1 Mm%, Ha KOTOPBIX 3aMapKHPOBAHBI BCE MAPLHAIBHBIC KYCTHI OPYCHUKH H ONPEIEICHBI HX KOOP/H-
HaTBL. J{7I KaXIOTO MapIUaIbHOTO KyCTa €XKETOJHO OMPENesUId OHTOT€HETUYECKOe COCTOSIHHE,
KaJICHIapHBIA BO3PACT U KU3HEHHOCTh, OTMEUYAIH XapaKTep MOBPEXKICHUH, 3aPUCOBLIBAIIA CTPYK-

Typy NapIHUaIbHOTO KycCTa.
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OHTOTEHETHYECKUE COCTOSHHS M KU3HEHHOCTh MapIHaIbHBIX KYCTOB OPYCHUKH OTIPE/ICICHEI
0 UX OIUCAHUSM HA OCHOBAHUU Psijia KAYSCTBEHHBIX M KOJHUUYCCTBCHHBIX Mpu3HakoB ([IpokornbeBa
u np., 2000;IIpokonbeBa, bonburyrnora, 2005). KanennapHsiii Bo3pacT mapuuaibHBIX KYCTOB OII-
penensii Mo Mopdosornueckum npusHakaMm (Asporrenko, 1948; ComoneBuu, 1956; XKyiikosa,
1959, 1964 Muponos, 1983). /111 KakI0ro MapuydaIbHOr0 KyCcTa ONMpeaesIsii XapakTep MOBPEK-
nenus (3abonesanue) ([IpoxombeBa u ap., 2011;IIpokonbesa, ['noToB, 2013)u crenens nopake-
HUSL.

B nannoit pabore mpuBoasTcs pesyibTaThl 32 2015ron. CpaBHeHHE pacpeielieHui 0 OHTO-
TCHETUYECKAM COCTOSHUSM, KaJCHIAPHOMY BO3PACTy, )KU3HEHHOCTH, 3a00JICBaHUSM TIPOBOIMIIH C
MOMOIIIBI0 KPUTEPHUSI Y2 M TOYHOrO KpUTEpUs (C TOMOIIBI0 KOMIBIOTEPHONH MPOTrpaMMbI

RCEXACT) s Tabnur conpsbxkerHoctd (Xpomos-bopucos u ap., 2004).

BeTpeyaeMocTh NOBpekIeHHI NapPUUATbHBIX KYCTOB OPYCHHKH HAa YYETHBIX MJI0IIAIKAX
Mpl u3ydanu 3a0oneBaHMs TapUUATBHBIX KycTOB OpycHHKH. B Tabn. 7.10mnpencraBieHsl yac-
TOTHI 370POBBIX MAPIUATBHBIX KYCTOB M MMEIOLIMX MOBPEXKACHHS Ha y4eTHBIX Iuromaakax. Cpas-
HCHHE THX 4acTOT IOKa3ajo, 4To pacupeaencaus pasauyaiorcs (P=0,005).Ha VII 2 gactora 3/10-

POBBIX MapIUAIBLHBIX KycTOB HUXKE (5,3%),yem Ha YII 1 (14,3%).

Tabauya 7.10
PacnipenesieHne NapuuajibHbLIX KyCTOB OPYCHUKH M0 HAJIMYHIO
MOBPEKIEHUIi HA PA3HBIX YYETHBIX miomaakax (%0)

v 310pOBbIE NapLUAIBHBIE KYCTBI TapuHaIBHEIC KYCTEI, HMEIOLHS O0beM BBIOOPKH
HOBPEIKICHUS
1 14,3 85,7 530
2 5,3 94,7 132

[Tpu u3ydyeHur mapuuagbHbIX KYCTOB OPYCHHKH Ha YYETHBIX IUIOMIAKaX ObUTH OOHAPYKEHBI 1
BBIJICIICHBI ClleAyrome 3aboneBanus: 1) sk300a3mano3, BbI3bIBacMbIi Exobasidium vaccinii
Woron.u Exobasidium vaccinii-uliginogoudier.; 2)oxxor, Bei3biBacMbiii Phomopsis vaccinirarr.
Castl.u Monilinia urnula (Weimann) Whetzel.; 3}epas naTHucTocTh aucTheB (puc. 12), BHI3BI-
Bacmas Phyllosticta leptidea(Fr.) Allesch.; 4) ¢pammmnos nuctbeB, BbI3bIBacMbIi Phacidium
vaccinii Fr.; 5) runieprpodus, Bei3siBacmast rpudom Calyptospora goeppertianKuhn. Taxxe Ha
HapIHaTbHBIX KYCTaX OOHApy)KCHbI MOBPEKICHUS HACEKOMBIMU M JIPYTUMH XHBOTHBIMHU (ITOTPBI-
3bl, HAJTMYUE KYKOJIOK, TAyTHHA U Jp.).

Ha HekoTOphIX mapiuaibHbIX KycTax ObUIM OOHApY>KEHBI COBMECTHBIC TOPaXKEHHsI, HAIIPUMEDP
cepast MATHUCTOCTh U MOBPEXKICHHUS HACEKOMBIMH, TIOBPEKICHHE HACEKOMBIMU U OXOT U JIPyTHE.
BerpeuaemocTh 3a0051€BaHuil MAPIUATBLHBIX KYCTOB U MOBPEXKIACHUI UX HACCKOMBIMH Ha YYETHBIX

IUIOINAAKaX MpeAcTaBieHsl B Tabn. 7.11.
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Tabauya 7.11
Pacnipenesienne NapuuajibHbLIX KyCTOB 110 XapaKTepy MOBPeKIeHUii Ha y4eTHBIX miomaakax (%)

XapakTep MOBpexKIACHUS VII 1 VII 2
MapIHaIbHOrO KyCTa

Cepast ISITHUCTOCTh 76,2 17,6
Osxor 0,9 0,8
TToBpexxaeHus1 HaCEKOMBIMU 1,8 36,8
DK300a3U1103 1,3 2,4
Tuneprpodus 0,0 5,6
Cepast IATHUCTOCTH + MOBPEKICHHS HACEKOMBIMU 4,2 23,2
Cepast IATHHCTOCTh +3K300a3u1UyM 10,6 2,4
Cepast ISTHUCTOCTD + 0XOT 1,3 0,8
Cepast IATHHCTOCTH + (panuamnos 1,3 0,0
Jlpyrue cOBMECTHBIC TIOBPEIKACHHUS 2,4 10,4
O0beM BBIOOPKH 454 125

YacToThl BCTPEYAEMOCTH pa3HBIX MOBPEKICHUI Ha YYETHBIX IUIOIMIAAKaX pa3audHbie (2
=275,26,v=9; P<<10-6)I'uneprpodus crebist 0OHapy)eHa TOJIbKO Ha MapuualibHbIX KycTax YII 2.

Ha VTII Ne 1 npeoGnagatormum 3a00JeBaHUEM SBISIETCS cepasi ISTHUCTOCTh, OHA BCTPEUaETCs Y
76,2%mapunanbHpIX KycTOB. Taxke Ha 3TOW TIIOMAAKe OOJbIas IO MapIiuaibHbIX KYCTOB, OJ-
HOBPEMEHHO TOPAKEHHBIX CEPOM MATHUCTOCTHIO U dKk300a3uano3om — 10,6% .Bcee npyrue moBpex-
JICHUS] HEBEIIMKH U COCTaBIsAI0T MeHee 3%0.

Ha VII 2 nmapumanbHble KyCThl Yalie MoBpexaaloTcss HacekombiMu — 36,8%./locraTouHo Be-
JMKa JOJS MapIUAIbHBIX KYCTOB, HMEIONINX COBMECTHBIC TIOBPEKICHUS CEPOU ISITHUCTOCTHIO U
HaceKoMbIMHU (23,2%) nau mopaskeHHbIE TOJIBKO cepoil maTHuctocThio (17,6%).Yacrora mapiim-
QIBHBIX KYCTOB C IPYTUMH MTOBPEXKICHISIMHA Ha y4eTHOU Tutomaake Ne 2 He npesbimaet 6%.

Pacnipenenenne mapuuaabHBIX KYCTOB C Pa3IMYHBIMU TOBPEKICHUSIMU IO OHTOT€HETUYECKIM
COCTOSTHUSIM TIPEJICTaBICHO B Ta0u. 7.12u 7.13.Ananu3 tabn. 7.12u 7.13mokasai, 4To moBpex/ie-

HUE HACEKOMBIMH XapaKTEPHO JJIs1 MOJIOBIX UMMATYPHBIX MAPIUAIBHBIX KYCTOB. DTO O0BICHSIETCA

Tabnuya 7.12
PacnipenesieHue napuuajbHbIX KYCTOB Pa3HBIX OHTOT€HETHYECKHX COCTOSIHMI 10 XapaKTepy
NMoOBpeXAeHNns Ha yueTHoi miomanke Ne 18 2015r. (%)

Xapaktep MOBPEKICHHS OHTOreHETHYECKHE COCTOSTHUS O6beM
MapIUabHOTO KycTa im v (oA (o) O ss S | BeIOOpKH

Cepast ISITHUCTOCTh 24,9 26,8 28,0 13,6 5,8 0,6 0,8 346
QOsxor 25,0 25,0 25,0 25,0 4
TToBpexxaeHus: HaCEKOMBIMU 50,0 25,0 25,0 8
Dk300a3uanym 16,7 50,0 16,7 16,7 6
gjfjlfolgdzﬁﬁcmcn + MOBpEKACHUS 211 316 36.8 10,5 19
Cepast IATHHCTOCTH +3K300a3uanyM 12,5 12,5 54,2 18,8 2,1 48
Cepast ISTHUCTOCTD + 0XOT 83,3 16,7 6
Cepast IATHHCTOCTH + (panuamnos 50,0 33,3 16,7 6

Hpyrue coBMeCTHBIE TIOBPEKACHUS 27,3 27,3 36,4 9,1 11
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Tabnuya 7.13
PacnpenesieHne NapuuajbHbIX KyCTOB Pa3HBIX OHTOT€HeTHYECKHX COCTOSIHMIA 10 XapaKTepy
NOBpe:KAeHNsI HA yueTHO# miomaake Ne 28 2015r.

XapakTep MOBpekACHHS OHTOreHETHYECKHE COCTOSHUS O6BeM
MapIHaIbHOrO KyCTa im Vi o) (o) o ss s BBIOOPKHU

I'uneprpodust 28,6 71,4 7
Oxor 100 1
Cepast IATHHCTOCTh 9,1 18,2 27,3 13,6 22,7 9,1 22
DK300a3U1103 33,3 33,3 33,3 3
TToBpexIeHHUS HACEKOMBIMHU 45,7 28,3 15,2 4.3 6,5 46
Cepast ATHUCTOCTh + MOBPEKACHHS 6.9 276 207 276 17,2 29
HACEKOMBIMH
TunepTpodust + MOBPEKACHUS HA- 83.3 167 6
CEKOMBIMH
Hpyrue coBMeCTHBIE TOBPEKACHUS 9,1 18,2 9,1 18,2 455 11

TEM, B 3TOM OHTOT€HETHUYECKOM COCTOSIHUM PACTEHHS MPEJCTaBICHBI MOJIOABIMHU, €IlI€ HE OJpEBEC-
HEBIIIMMU MIOOETaMH, KOTOPBIC OXOTHO TOEAAI0TCS Pa3InYHbIMUA HacekoMbiMuU (puc. 7.1).B3pocisie
napIiHaibHbie KYyCThl (BUPTHHUWIBHBIC V, MOJIOJIBIC Q1, CPETHEBO3PACTHBIC (p M CTAPhIC ICHEPATHB-
HbIC (3) Yalle MOBPEKIAIOTCSA PA3IHYHBIMU rpudamu. Tarke i HUX XapaKTepPHO COBMECTHOE I10-
paxeHue cpa3dy HECKOJIbKMMH BUIAMU NOBpPEXJeHUN. Tak, crapble reHepaTUBHbIE MaplabHbIC
kycThl Ha YII 2 uMeroT cpa3y HeCKoJIbKo moBpexaeHuit (45,5%),nanpumep, cepast IATHUCTOCTb U
9K300a3u103, cepasi MATHUCTOCTH U okor. Ha YII 1 coBMecTHOE MOBpexkACHUE TapIHAIbHBIX KyC-
TOB CEepO MATHUCTOCTHIO U IK300a3UAMO30M XapaKTEPHO IS MOJIOJIBIX T'€HEPATUBHBIX Naplnaib-
HBIX KycTOB (54,2%),na YII 1 Takoe moBpexaeHHe 0OHAPYKEHO TOJIBKO y CTapbIX TeHEPaTUBHBIX
napualbHbIX KyCTOB.

Cepast IATHUCTOCTh BCTPEYAETCS MPEUMYLIECTBEHHO Y BUPTMHUIIBHBIX U MOJIOJBIX T€HEepaTUB-
HBIX MapLUHaTIbHBIX KycTOB. ['unepTpodus BcTpedaeTcs y mapualbHbIX KYCTOB TOJBKO HA yYETHOU
wiomanke 2. [Ipu 3ToM TOIbKO THIEPTPOGUs UK TUTIEPTPOPHS COBMECTHO C TOBPEKIACHUSIMH Ha-

CEKOMBIMH XapaKTepHa JUIsi BAPTHHWIBHBIX pacTeHuil (6onee 70%).

CreneHb NopakeHUusi NAPUHAIbHBIX KYCTOB OPYCHUKH

XO0Ts 4acToTa MOPaXEHHBIX MaPIHAIbHBIX KYCTOB OPYCHHMKH JJOCTAaTOYHO Bbicoka — 85,4%mHa
VII 1 u 94,7%mna YII 2, creneHb mopakxeHUs! IPH ITOM MOXKET OYE€Hb CHIIBHO BapbupoBath. [o-
3TOMY MBI pa3paboTany HMIKaTy CTETEHH MOPaKEHH JIMCTOBBIX IIACTHHOK M CTEOJIS MapIHatbHBIX
KyCTOB OpycHuKkH 10 Oayuiam mopaxenus (ot O mo 3 6ayioB). JIjisl OLIEHKHM CTENCHH MOPAXKCHHUS
apIUaIbHOTO KycTa HEOOXOJMMO MPOBECTH MOJCUET JHUCTHEB, OMPEACTUTh YaCTOTy MOPAXKEHHBIX
JHCTHEB U MOOETOB, OLIEHUTH JIOJIIO TOBPEKACHUS.

bann O —310poBbIe MapuuanbHbe KYCThI, HE MMEIOIINE HUKAKUX MOBPEKACHUH.

bann 1 — [NapuuanbHbele KyCThl UMEIOT MOPAXKEHHBIE JTUCThS, OAHAKO CTEIECHb MOBPEXKICHUS
HeOoupIas. YacToTa MOpaXeHHbIX JHUCTHEB Ha MapHuaibHoM Kycte 10 25%. [lpu sTom auamerp

(pa3Mepbl) MOBpEXKACHUI cocTaBiseT He Oonee 4 Mm. YacToTa MOBPEKIACHHBIX JIUCTHEB MOXKET CO-
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cTaBuTh 10 45%, 01HaKo0, AMaMeTp MOBPEKACHHUH TTpHu 3ToM 1-2 mM. [TopakeHue moOeroB cocTaB-

asiet 5-10%. puc. 7.2).

Puc. 7.1. llapumanabHblii KyCT, Puc. 7.2. lapuuanpHplii KycT ¢ 0ajiom
NOBPE:KAeHHbII HACEKOMBIMH. nopaxenus 1.

®doto J1.B. Pui:koBoii

bann 2 —TIlapiuanbHbie KyCThl UMCIOT MOPAKEHHBIC JIUCThSI, CTCTICHb MOBPEKIACHUS CPEIHSSA.
YacTora MOBPEXKICHHBIX JHCTHEB Ha MapiuaibHOM Kycte oT 25 mo 50%, npu 3ToM Iuamerp mo-
BpexIeHUH Koeonercs oT 1 mo 12 MM. YacToTa MOBPEKICHHBIX JINCTHEB MOKET OBITH MeHee 25%,
OJTHAKO JMAMETp MOBPEXKICHHUI Ha IMOJIOBHHE WM 0OoJiee JIMCThEB MpeBbImaecT 3 MM. [lopaxeHnue
noberos cocrasisier 11-50% puc. 7.3).

bann 3 —INapuuanbHbie KyCThl HIMEIOT TIOPAXKCHHBIC JIUCThSI, CTCIICHD MOPAKCHUST HAMOOJIbIIIAS.
Yacrora moOBpeXICHHBIX JIUCTHEB HA MapuHuaibHOM Kycte Oonee 50%,mpu 3TOM AHaMeETp MOBPEXK-
nenus coctapisiet oT 1 10 5 mm u Bbimie. [Ipu Gojiee HU3KOM YacTOTE MOBPEKACHHBIX JHCTHEB (OT
25 o 50%), nuametp NoBpexAcHUS Ha TojoBUHE (Miau OoJiee) JTMCThEB COCTABIsAET Oosiee 5 MM.

[Mopaxenue nmobero cocrapinsier 6onee 50% puc. 7.4).

Puc. 7.3. [lapuuanbHplii KycT ¢ 6ajLIoM Puc. 7.4. IlapumanbHblii KycT ¢ 0ajuioM
nopakeHus 2. nopaxenus 3.

doto JI.B. Pri:koBoii



104

MpbI OIICHUIIHM CTENeHb NOPaKEHHs MapIHalbHBIX KYCTOB OPYCHHUKH Ha YYETHBIX IUIOLIAIKAX
o Gayam mopaxkerus (tada. 7.14).Ananu3 TabNHIBI TOKA3ajl, YTO paclpeaeeHus MmapiuaibHbIX
KYCTOB OpYCHUKH IO Oajuiam MOpakKeHHs Ha YYETHBIX IUIOMIAJKaX Pa3InuyHOE (x2=32,10; v=2,
P<0,001).Ha y4erHo# ruromanke Ne 1 crerneHb MOBPEkKACHHS MAPIHATBHBIX KYCTOB MEHbIIE, YeM
Ha y4eTHOM muromaake Ne 2. Yacrora nmapuuaibHBIX KYCTOB ¢ TPeTbU OaisioM mopaxenus Ha YII 1

HeBbIcoKast (6,2%),B To Bpems kak Ha YII 2 gacToTa Takux mapiuaibHbIX KycToB mpesbiiiaer 20%.

Tabauya 7.14
PacnpenesieHne napuuajbHbIX KyCTOB OPYCHHKH HA Y4eTHBIX
MJI0INAAKAX Mo 6asnam nopaxkenus (%)

VI Bbann nopaxenus Cpennwuii 6an mopa- OBbem BrGOpKH
1 2 3 KCHUA
1 59,3 34,6 6,2 1,5 454
2 49,6 27,2 23,2 1,7 125

MBI cpaBHUIM pacipeeeHUs MapIUabHBIX KYCTOB C pa3HON CTENEHbIO MOPaKEHHsI IO OHTO-
TCHETUYECKUM COCTOSTHHSIM OTACIBHO TS KaXKI0W ydueTHoM ruromanku (tadn. 7.15, 7.16)Pacnpe-
nenenust Ha YII 1 (rabn. 7.15)paznuuatorcs (P=0,0004) immatypHble U BUPTHHUIBHBIC MapIu-
aJbHbIE KYCThl UIMEIOT MEHBIIYIO CTENEeHb MOBpeXAeHUs. YacToTa mapluuaibHbIX KYCTOB C IEPBBIM
O6ayutoM mopakeHus mpeBbimaeT 64%,mpu 3TOM J10J1 TAPIHATBHBIX KYCTOB C TPETHhUM OaJJTIOM TI0-
paKeHHsI CPaBHUTENIBHO HeBelnka — He 6osee 3%. B Mono1omM 1 cpeTHEBO3paCTHOM FeHEPATUBHOM
OHTOTCHETUYECKUX COCTOSHUSIX YaCcTOTa MaplHUaIbHBIX KYCTOB C MEPBBIM U BTOPBIM 0AJIOM MOpa-
JKeHHsI TIpuMepHO oauHakoBas (6osee 40%). [lons mapiuaibHBIX KyCTOB € TPETHUM OalliioM Iopa-
YKEHUS B 3TUX OHTOT€HETHYECKHX COCTOSHUX yBenuuuBaercs 1o 7-9%.

Pacnipenenenus na YII 2 (rabn. 7) omHopoansr (P=0,03),t.e. cTeneHb nopaKeHus mapuuaib-
HBIX KYCTOB HE 3aBHCHUT OT UX OHTOT'CHETHYECKOTO COCTOSHUS. BO3MOXKHO, Takasi 3aBUCHUMOCTh HE
BBISIBIIICTCS TIPH HEOOJBIIOM 00beMe BBIOOpPKM Ha ydeTHOH ruromianke Ne 2. B cpemnem mepBbIid
6ayu1 mopakenust umeroT 49,6%mnaprmanbHeIX KYCTOB, BTOpoi 6amt — 27,2% rpetuit 6amt — 23,2%

napluuaIbHBIX KyCTOB.

Tabauya 7.15
CTeneHb MOpa:keHHsI MAPIUAIBHBIX KYCTOB OPYCHHKHU Pa3HBIX OHTOT€HETHYECKHX
COCTOSTHUIA HA y4yeTHOI muomaake Ne 1 B 2015r. (%)

OHTOreHeTH4eCKoe Co- Bamr mopaxenust O6BeM BEIOOPKH
CTOSTHUE 1 2 3

im 64,7 32,4 2,9 102

% 77,0 21,2 1,8 113

O 46,9 43,3 9,8 143

o2 48,5 44,1 7,4 68

O3 60,9 26,1 13,0 23

SIS 50,0 50,0 0 4

s 0 0 100,0 1
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Tabauya 7.16

CreneHb MOPaKeHUs MAPIMUATBHBIX KYCTOB OPYCHUKH PAa3HBIX OHTOr€HETHYECKHX
COCTOSTHUIA HA y4eTHOI muomaake Ne 2 B 2015r. (%)

OHTOTEHETHYECKOE CO- Bamn mopaxenust O06beM BEIOOPKH
CTOSTHHE 1 2 3
im 73,3 20,0 6,7 30
v 47,4 21,1 31,6 38
O 31,8 45,5 22,7 22
02 40,0 26,7 33,3 15
Oz 50,0 27,8 22,2 18
Ss 0 50,0 50,0 2

7Kn3HEeHHOCTh MAPIHUAIBHBIX KYCTOB OPYCHHKH HA YYeTHBIX IUIOMIAIKAX
Hamu 6buta paccMOTpeHa KU3HEHHOCTD MapIHajibHBIX KycTOB OpycHuku. B tabn. 7.17u 7.18
IPE/ICTaBICHO pPACIpe/eeHNe MapIUaIbHBIX KYCTOB Pa3HBIX OHTOTCHETHYECKHX COCTOSHHH IO
OaymaM XU3HEHHOCTH. AHAJIN3 MOTYYEHHBIX TaOJUI] CONPSKEHHOCTH TTOKa3all, YTO paclpee/ICHHs
HeoaHopoaubl (P<0,00058 o6oux citydasix). MoxHO BHIETh, 4T0o Ha YII 1 HauOOJBIIYIO KU3HCH-
HOCTh MMEIOT MMMATypHBIC, BUPTMHIIBHBIC ¥ MOJIOJIbIC TCHEpAaTHBHBIC MaplUalbHbIe KycThl. Ha

VII 2 Hanbonpilyro KU3HEHHOCTh MMEIOT MMMATYypHBIE M CTapble T€HEepaTHBHbIC MaplHalbHbIE

KYCTHI.
Tabauya 7.17
Pacnpenesienue napuuajibHbBIX KYCTOB OPYCHUKH MO 0a//1aM KU3HEHHOCTH
Ha yueTHOi momaake Ne 1 B 2015r. (%)
Bann nopaxenus
OHTOI'€HETHYECKOE CO- Cpennnii O6bem BEIGOpKH
CTOSIHUC 1 2 3
Gan
im 24,0 35,7 40,3 2,16 154
\Y; 28,1 52,3 19,5 1,91 128
O 22,3 52,0 25,7 2,03 148
o2 45,6 42,6 11,8 1,66 68
O3 41,7 54,2 4,2 1,63 24
SS 85,7 14,3 0 1,14 7
S 100,0 0 0 1,00 1
Tabauya 7.18
Pacnpenesienne mapuuajbHbBIX KYCTOB OPYCHUKH MO 0ajiamMm
JKU3HEHHOCTH Ha yueTHo# miomaake Ne 28 2015r. (%)
Bann nopaxenus
Onroreneruicckoe Cpeanuii O0BeM BBIOOPKH
COCTOSTHUE 1 2 3
Oan
im 20,0 31,4 48,6 2,29 35
Y, 41,0 38,5 20,5 1,79 39
O 63,6 27,3 9,1 1,45 22
o2 75,0 18,8 6,3 1,31 16
O3 22,2 55,6 22,2 2,00 18
SS 100,0 0 0 1,00 2

CpaBHeHHE TapIMATbHBIX KYCTOB 10 0ajylaM JKH3HEHHOCTH Ha Pa3HBIX YYETHBIX IUIONIAIKAX
nokasaio, 4ro pacnpeneicuus pasnuunbie (P=0,003) fa6n. 7.19).Ha VII 1 nmapuuanbHbie KyCThI

UMEIOT OOJIBIINYIO )KU3HEHHOCTh, 4eM Ha YII 2.
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PacnpenesieHe NapuuajibHbIX KyCTOB OPYCHUKH HAa YYE€THBIX

IJIOIIAIKAX N0 fasiam ku3HeHHOCTH (%0)

Tabauya 7.19

VI Bann nopaxenust Cpennwuii 6ayut nopa- OBbem BrIGOpKH
1 2 3 KCHUA
1 29,1 45,7 25,3 1,96 530
2 41,7 34,1 24,2 1,83 132

OHTOreHeTnyeckne NyTH NapUUAIbHBIX KYCTOB

Hamu Obin Takke pacCMOTpPEHBI OHTOTEHETUYECKHE MYTH MaplIHaIbHBIX KYCTOB OPYCHUKHU B

2014-2015r. B tab6n. 7.20npencraBieHbl BCTPEUCHHBIE TEPEXO0/Ibl MAPUUATbHBIX KYCTOB OpyCHHU-
ku Ha 2015r.

OHTOreHeTHYeCKHE MMYTH MAaPUHAJbHBIX KycToB OpycHuku B 2014-2015T.

Tabnuya 7.20

OHTOr€HETUYECKOE COCTOS- OHTOreHETHYECKOE COCTOS-
nue B 2014r. nue B 2015r. Vi1 VII2 3nayenue P
im rnoru6 8 3
v noru6 4 6
o1 1oru6 10 3
92 noru6 7 5 0,32
Os 1oruo 1 1
SS rnoru6 0 1
im im 55 12
\Y \% 60 8
v s 23 11
\' sSS 1 0 0,009
\Y sc 1 2
01 O 122 11
01 O 33 6
g1 Os 5 1
9 Ss 3 0 0,12
01 S 1 0
01 sc 2 2
ity % 34 10
2] O3 15 2
92 Ss 2 1 0,02
07 sc 2 5
93 O 4 15
O3 Ss 1 1
SS sc 1 2 0,27
S sc 1 0
Bcero 437 126

CpaBHeHHE pacHpeleseHUi OHTOI€HETUYECKUX MyTel MO YYeTHBIM IUIOLIaJKaM B Ipejaesax

O,I[HOI\/’I OHTOTC€HETUUECKOM I'pyInmbl BBIIBHIIO PA3IMYUC TOJBKO MJIA BUPIrUHHUIBHBIX HMapHUaJIbHBIX

KyctoB. Ha ydernoit muiomanke Ne 1 Buprunmnbsibie (B 2014r.) napuuaibHble KyCThl Ha CIEIYIO-

mwmid rox (B 2015r.) ocraroTcst B 3TOM ke OHTOreHeTHueckoM coctosinuu (70,6%0); Ha ydeTHOU

miomanake Ne 2 BUPTHHWIbHBIC TIApIHAIbHBIE KYCThl Ha CICAYIONIUN TOJ MEPEXOaiT B MOJIOJOC

reHepatuBHOe OHTOreHeTHueckoe cocrostaue (52,4%). Bo BceX OCTaabHBIX OHTOT€HETHYECKHX
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rpynmnax OHTOT€HETHYECKHE IMyTH, a TakKe Tudefb MaplualibHBIX KYCTOB Ha Pa3HbIX YYETHBIX
wiomaakax ogHopoausie (P>0,02).

3ak/aroyeHue. MHOTOJIETHIE HWCCIIECIOBAHUS 32 MapKUPOBAHHBIMH MapIHATbLHBIMU KYyCTaMH
OpYCHHMKHU Ha MOCTOSTHHBIX YYETHBIX IJIOIIAJKaX MO3BOJISIOT BBIIBUTH Pa3IMuHble OCOOEHHOCTU U
3aKOHOMEPHOCTH pa3BUTHs, MOp(dOTeHe3a, BCTPEUaeMOCTH U paclpoCcTpaHeHus 3a00JIeBaHUi U JIp.

[TonydeHHble WiccnenoBaHus OyIyT MCIONB30BAHBI ISl aHATN3a TUHAMUKU Pa3IMYHBIX MOKa-
3areneil mapiuaibHbIX KyCTOB OPYCHUKH B pasHble Tojbl. Hampumep, Kak mpoTeKaeT pa3BUTHE Ka-
Koro-nu6o 3abosneBanus Bo BpeMeHH y pa3HbixX 1K, kak mpoucxoauT pacrnpocTpaneHue 3aboseBa-
HUN B LIEHONOMNYJSAUHN, KaKUE OHTOI'€HETUYECKUE MYTH XapaKTEepHBI JUIs MaplUuaIbHbIX KYCTOB U
KaKOBa MPOJIOKATEIHHOCTh OHTOTCHETUYECKUX COCTOSIHHM; COTMOCTABICHNE 0AJIOB KU3HEHHOCTH
U 0aJUIOB MOPaXKEHUS Y OJTHUX M TeX K€ MapluaIbHBIX KyCTOB U MX W3MEHEHHUS BO BPEMEHH; 00-
JIe3Hb UJIH <«BBI3JIOPOBJICHHE, T.€. MOSBICHUE WIN ONAaJCHHUE Y MapLHaAIbHBIX KYCTOB MOPAKEHHBIX
JUCTHEB U MOOETOB U TIP.

B 2015r. BeIisiBneHO 26 BapHaHTOB OHTOI'€HETHYECKUX IMyTeH, npu 3ToM Ha YII 1 mapumans-
HBIC KYCTHI MPEUMYIIECTBEHHO OCTAIOTCS B CIIEAYIONIEM IOy B 3TOM K€ OHTOIC€HETUYECKOM CO-
ctosauu. Ha VII 2 nmapriuanbHbie KyCThl B OCHOBHOM MEPEXOJAT B CIEAYIOIIEe OHTOT€HETHUYECKOe
cocrosinue. KocBEHHO 3TO MOKET CBUJIETEILCTBOBATH O 0o0Jiee OBICTPOM OHTOTEHE3€ MapIHaIbHbIX
kycToB Ha YII 2.

YacroTa mapruanbHBIX KyCTOB, UMEIOIINX KaKHe-IN0O0 MOBPEXKICHUS, HA YUYETHBIX TUIOIIAIKAX
Bapeupyet oT 8510 95%.OnHaKo mpu ATOM CTENEHb MOBPEXKACHUS MaPIUATBHBIX KYCTOB JIOBOJIb-
HO CWJIBHO pa3zinuaercs. Tak, Ha ydeTHoW tutomaake Ne 1 gactora mapiuaibHBIX KyCTOB, UMEIO-
mmx Oamt nmopaxeHus 1 u 2, cocraBiser 6onee 93%;yacTora TakKuX Ke MaPIUATBHBIX KYCTOB Ha
yueTHOH momanke Ne 2 He npesbimaer 77%.

[TopaxeHnue mapiuagibHbIX KyCTOB Pa3HbIMU I'puOamMH UM HACEKOMBIMH 3aBUCHUT OT 3KOJIOTHU-
YECKUX YCJIOBHM MECTOOOUTAaHHS U OHTOT€HETUYECKOT'0 COCTOSIHUS pacTeHui OpycHuku. Tak, map-
[IUATBHBIE KYCThI, UMEIOIIIHNE MOJIOJIbIE, €Ile HEe OJPEBECHEBIIHE MOOETH OYAYT Yallle MOBPEKAATHCS
Pa3TUYHBIMU BPEIUTEISIMH; B3POCIBIC U CTaphle aplHaIbHbIe KYCThI MOBPESKIAIOTCS PA3TMYHBIMU

rpubamu win HabII0JaeTCsl OAHOBPEMEHHOE OBPEXKACHNE HECKOJIBKUMU TpHOaMy U HACEKOMBIMH.
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7.2.2.7.YpoxaliHOCTb Tpu60OB

OrneHka IIOIOHOIICHHSI HAanbOoIee paclpOCTPAHEHHBIX HA TEPPUTOPUM 3aMOBEIHHUKA BUIOB
IUISTIOYHBIX TPUOOB BECEHHETO M JICTHE-OCEHHETO0 KOMIUIEKCOB MPOBEJCHA TNIA30MEPHO MO Clie-
nyromei mkane: 0 — Heypoxkaii; rpuboB HeT; | — Heypoxkaii; TpuObl BCTPEUAIOTCS E€AMHUYHO;
[l — moxoit yposkaii; rpuOOB O4YE€Hb Mall0 M OHH BCTPEYAIOTCS TOJIHKO B MCKIIOYHUTEIHHO Ojaro-
npusaTHbIX MecTax; |l — cpemnuii yposxkait; TpuObI BCTPEYArOTCSl BCIOY, HO B HEOOJBIIOM KOJIMYe-
ctBe; IV — Oonbmiolt ypokail; rpubbl BCTpedaroTcss B OOJBIIOM KOJIMYECTBE, HAOIIOJAIOTCS I10-
BTOPHBIC CJIOW TPUOOB; V — OOMIIBHBIN YpOrKaid; rpHOOB OYEHb MHOTO U OHH TIOSIBJISIIOTCS B TCUCHHE
Ce30Ha HEOAHOKpaTHO. Pe3ynpTaThl yueTa npeacraBieHsl B Tada. 7.21.

Tabnuya 7.21
Ypo:xaiiHOCTh OCHOBHBIX BHI0B LIISANOYHBIX rpudoB B 2015roay

Cpennwuii 6amn Bu Cpennwuii 6amn

Bug
IJIOJOHOIIEHUS IJIOJOHOIIEHUS

CTpo4y0oK OOBIKHOBEHHBIN I Banyit I
CMOpYOK KOHUYECKHUI | [Moarpy3mox Gemnbrit 1
CMopuKOBas manovka | I'py3ap HacToOSIIMIA ]
I
I

TpyTOBUK CEpHO-KENTHII 1 I'py3ap uépHbIit 1
TpyToBUK YenTyiidaThIid I'pu6-30HTHK OENbIi ]
Benrenka oObIKHOBEHHAS ] MyxoMop KpacHbIi 1
Bbenvrii rpu6 1 Bomnaymika po3oBas 1
TTomocrHOBHK v JIncrnuka HacTosIas \Y
[Mon6epésobux v Proxuk I
Koznsax v OnéHok oceHHui 1
MoXO0BHK XENTO- OypBIi I 3eneHymka I
Macnénoxk I 3umHHMH rpubd I

Yposkaii rpuOOB B TEKyIIeM TOAy B 1eioM Obu1 OosbiiuM (2,62 6amia), yem B npornwiom (2,4
6amna) rony. TpaauIIMOHHO BRICOKOYPOKaWHOM OCTaIach B TOM IOy JIMCHYKA, KOTOpas Jana oaui
ypoxkaitHocTH - V. B oKkpyXaroomux 3a0BeJHUK HACEJICHHbBIX IIyHKTaX 3TOT IpU0 B TEKYIIEM oy
MaccoBO 3aroTOBISUICA B TEUCHHE Oojiee OJHOrO Mecsla JUIsl CAayd NpHeMIIuKaMm. Takol ke
O0bIION OaJIT ypOXKAMHOCTH MOXKHO OBUIO JAaTh KOJIMAKy KOJIBYaTOMY. DTOT MaJOU3BECTHBIN Che-
TOOHBIN TPUO, K COXKAJICHUIO, HE OBLI BKJIIOUEH B MEPEUYCHbh OCHOBHBIX BUJOB IIISATIOYHBIX TPHOOB
3aroBeHUKa. 3HAUNTENIbHO BBICOKUH yposkait Obu1 B 2015rony y moIoCHHOBHKA, TO10EPE30BHUKA U

KO3JIsIKa. Y 3THX BUAOB YPOXKaHOCTh MOXKHO oLeHUTh B |V Oamna. CpenHuil «yposxaii» B 3TOM ro-
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Iy ObLI, Y IepeBOpa3pyIIAONINX TPHOOB: TPYTOBHUKA CEPHO-KEITOTO, OTICHKA OCCHHETO U 3UMHETO
rpuba (Il 6amna). Bemenka oObIkHOBEHHAst cHU3MIA ypoxkaiHocTh (¢ Il mo I). B atom roay Obu1 B
HE3HAYUTEIILHOM KOJI-Be OOHApY>KEH TPYTOBUK UYENIYHYATHIH, TUIOJOBBIE TENa KOTOPOrO HE ObLIN
Harinensl B 2014 rony. Cpennuii ypoxxaih HaOMrogalcs y ChbeTOOHBIX TPUOOB, TAaKUX KakK OeJbIid
rpud, MOXOBHUK KENTO-OypbhIid, MacIE€HOK, BAIYH, MOATPY3J0K OB, Ipy3/ab YEPHBIN, BOTHYIIKA
pO30Bas M SJAOBUTOTO MyXoMopa KpacHOro. CTaOWiIbHO OYeHb HH3KMM OBLT ypoKail y CTpouka
OOBIKHOBEHHOT'0, CMOpPYKa KOHHYECKOI0, CMOPUKOBOM IIANOYKH U phDKUKa. [Imoxoit Obuia ypo-
XKAMHOCTb 3€JICHYILIKH, TPYy3[s HACTOALIETO0 W Irpula 30HTHUKA. YPOXKAWHOCTH OCTAIBHBIX IpUOOB
ObL1a CpeaHen.

[TnomoBbie Tena cTpouka OOBIKHOBEHHOTO M THTAHTCKOTO TosiBuiuch B 2015roxy 26 ampens,
CMOPYKOBOM MIATIOYKH — 4 Masi, CEPHO-KENTOro TpPyToBUKa — 25mas. [Ipomieninye 1011 MpUBeIn
MOSIBJICHUIO TIEPBBIX TPUOOB NOXKACBUKOB — 31 Mas. B 3TOT ke JAeHb ObLIO OTMEYEHO IMOSBIICHHE
HIEPBBIX OIAT JICTHUX M TPYTOBUKA uernyiiyaroro. [lepBoie ieTHHe rpubdbl (Moadepe30BuKn) oOHa-
pyXeHbI 1 WIOHS, TOYTH Ha 2 HEJENIU paHbIlle, YeM B MPOILIOM Toay. BemeHka 0OBIKHOBEHHAS OT-
MeUeHBI BiepBbie — 15 uioHs (3HAYUTENBHO MOKE, YeM B MPONLIOM Troay). JIyroBsie omsra oOHa-
pyxenbl 17 utons. Ha cienyronuii 1eHb ObUTH OTMEUEHBI TIepBbie moocuHoBrKH. Konerr utons (30
UIOHS) 00pa0Bajl MOSIBICHUEM MEPBBIX Jrcudek. J[o aToro (25 uioHs) MOSIBUIUCH NEPBbIC TPHOBI-
HaBo3HUKU. C 3 uions mo 8 uiojs Hayalu BCTPEeYaThCsl MEpBbIe Balyd, MAclATa, KEIUHbIe TPUOHI,
NOATPY3IKU YepHble. [I0SBHUIICS MOBTOPHBIN CIION JIETHHUX OIST, BEIIEHOK, OI0epe30BUKOB. Mac-
coBo Hauanu BerpedaThes MucHYku. C 11 mo 13 utonst oTMEUEHBI MOSBICHHE THPOTIOpa CUHEIOIIIE-
ro, TMOSBJCHHE MEPBOro O6eoro rpuba ¥ MaccoBOE IMOSIBICHHE Pa3HOOOpasHbIX TprOOB (rpuObI-
pOTaTHKH, MOJOCHHOBHKH, MAciisfTa, BECelKa, IPy3ad OCHHOBBIC). MaccoBoe MOsIBICHUE TPHOOB
JIO’KJIEBUKOB ObLTO oTMeueHOo 16 utonis, 6enbix rpuboB u moadoepe3oBukoB 21 urons. [lepBeie mam-
MMMHBOHBI CTAIM BCTpedaTrhes 17 uross, a peAkuid rpud - nayTuHHUK ¢GuoseToBbii 18 urons. K xon-
1y Mecsa (22 utoss) Hayaiau HOSBISTCS TPUOBI-30HTUKH, MyXOMOPBI KpAaCHbBIE, TTOOCHHOBUKHU CO-
cHoBble. [I0BTOpHOE «q1/T0IOHOIIEHUE JIYTOBBIX OIMST OTMEUEHO 23 UIOJIsl, @ HABO3ZHUKOB OEJbIX —
24 wironsi. [lepBbie B 3TOM TOJy IUIOOBBIE TEJIa BOJHYIIEK PO30BBIX, KOJIMAKOB KOJIBYATHIX, MOXO-
BUKOB 3€JICHBIX U TIECTPHIX, TPEITMHKOBATHIX OTMEUEHBI 25 nroisi. B 3TOT ke JeHh MacCOBO MOSIBU-
JUCh TUIOZIOBBIE TEJla CBUHYIIEK TOJICTBIX, TPUOOB-30HTUKOB, OenbiXx rpuboB, macnar. IlepBbiii
HOATpY3/10K Oenbiit otMeueH 29 utonst. Penkuil ams Hameil MECTHOCTH, OXpaHseMblii BU] Tpubda ru-
poropa KamTaHOBBI OOHapy)KeH B mocieanuii neab Mecsma (31 urons). B Hawane criemyrormiero
mecsiia (1 aBrycra) Havanu MaccoBO MOSIBISITHCS TUIOIOBBIC Tesla MOATPY3AKa OSoro u rpy3/s Ha-
CTOSIIETO, a ¢ 8 aBrycTa HabIt01aJ10Ch MacCOBOE TUIOJOHOIICHHE KOJIMaKa KOJIb4aToro. B 1ot xe
JIeHb OTMEYajoch MOBTOPHOE U MAacCOBOE MOSIBIICHHE THPOINOpa CHHEIOLIEr0 U OCHOBHBIX Chea00-
HBIX TpUOOB - Genoro rpuda, moadepe3oBrKa, MOAOCHHOBUKA. Peakue i Hameld MecTHOCTH Tpuo
NayTHHHHUK (QHONETOBBIN 8 aBrycTa ObUIM OTMEYEH B OXpaHHOH 30HE (yp. Llpiranckuii mpocek), a

OCHHOBHK O€JIbIii Ha CJIEIYIONIUi JeHb B I0r0-BOCTOYHOMN yacTu 3amoBeanuka (95 kB.). 3mech ke B
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3TO BpeMsi 0OHAPY)KEHBI TEPBBIC JIUCUYKH CEepbIe, JIOKHBIC TUCUYKU U 3€JCHYIIKU. [ 3eNeHyIKu
(ocenHero rpuba) 9Ta Aata cuuTaeTCs OYeHb paHHel. Takke rpuObl OCCHHEH «TeHepalum» JIONacT-
HUK Kyp4aBbIil U €KEeBHK KOPAJIIOBUIHBIN BcTpeueHsl 12 aBrycra. Yepes Tpu aus, 15aBrycra nos-
BIJIMCH TIEpBBIE IPY31HU 4YepHblC. BriepBble B 3all0OBEIHUKE OTMEUEHO MOBTOPHOE IJIOJOHOLICHHE
TPYTOBUKOB CEPHO-XKENTHIX — 23aBrycta. B 0CHOBHOM 3TOT rpub nossisercs B KOHLE Mast. Moxo-
BUKH KEITO-Oypble B COCHOBBIX JiecaX M KO3JISIKH IO JIECHBIM JIOpOTraM HadajiH MOABISATHCS 28 aB-
rycta. [lepBble Mos0oBIE ONATAa OCEHHHE ObLIN OTMeueHb! 6 aBrycra. OHM IJIOJOHOCUIIN B TEUCHHE
4-5 nuelt u ObICTPO Mcue3nH. B 3T ke AHM ObUTH OOHApYKEHBI Ha BSA3aX U 3UMHHNA TpHUO, CBEXKHE
IUIO/IOBBIE TE€JIa KOTOPOTO MBI HAXOAMIIHM BIUIOTH A0 22 nexadps. [locienusas Haxoaka CBEXUX TpH-
60B Obuta cienana 21 okTsI0ps, KOraa mociie HECKOIbKUX HOYHBIX 3aMOPO3KOB OBLITH OOHAPYKEHBI

Oenblif rpu0 U MOXOBHK 3€JICHBIH.

7.2.3.CyK1iecCHOHHBbIE MPOIeCChI

7.2.3.1.3aKoHOMEpPHOCTH Pa3BUTHS PeBOCTOeB B cy0opsix Mapuiickoro 3aBo/ikbs

3amaga parMoHaIbLHOTO MCIOJIB30BAHUS JIECHBIX PECYPCOB ObLIa W OCTAETCS OJHOW W3 BaXK-
HEHIIMX B HAy4YHOM M MPAKTHUECKOM acmekTax. Ee akTyanbHOCTh 0coOeHHO Benuka ais Poccun,
Ha TEPPUTOPUU KOTOPOMl OTMeuaeTcsl OoJbIIoe pazHOOOpasue KIMMAaTUYECKHMX M IOYBEHHO-
9KOJIOTHYECKUX YCIOBHI, 00yCIIaBIUBAIOLIUX ClIeUN(DUKY BEJCHHS JIECHOTO X031 CTBa B Pa3HBIX €€
pervoHax. PemmTs ee MOXHO JUIIb Ha OCHOBE JETAJIBHOI'O AHAIM3A CYLIECTBYIOLIEH IOPOIAHOMN
CTPYKTYPHI IPEBOCTOEB B PA3IMYHBIX THIIAX JIECOPACTUTENBHBIX YCIOBUN, OCOOCHHO B T€X, TJE MO-
T'YT MPOU3PACTATh OJHOBPEMEHHO HECKOJIBKO Pa3IUYaIOIIUXCS M0 CBOUM 3KOJOTHYECKUM TpeOoBa-
HUSM BHUJIOB JPEBECHBIX PACTEHUH, U €€ JUHAMUKHU. DTO IOJOKEHHUE B MOJIHOW MEpEe OTHOCUTCA K
cyoopsiM, 3anuMatoniumM B Pecriy6nuke Mapuii Dn 23,4%ru10111a1u JiecHbIX 3eMedb [1]. [To3Hanuio
3aKOHOMEPHOCTEH JTUHAMUKH JICCHBIX OMOTEOIIEHO30B MOCBSIICHO OOJIBIIOE YHUCIIO MYOIUKaIuii [2-
10], omHAKO 3TOT BOMPOC HEJIb3sl CYATATH MOJTHOCTBHIO 3aKPBITHIM, TOCKOJIBKY OH HMEET MHOXKECTBO
aCIIEKTOB M PEIICHHI B 3aBUCHUMOCTH OT MOCTaBJIE€HHOW 1enu. K ToMmy ke npoaHanu3upOBaHHbBIN
WCCJICIOBATEIISIMU SMITMPUICCKUI MaTepHall He OTPa)KaeT OTPOMHOTO Pa3HOOOpasus MPHPOIHBIX
ycioBuit Poccuu, onpenensironx mOpoAHbIA COCTaB JECOB M BapUAHThl MX M3MEHEHHUsI, BO3HU-
Kalolllye NoJI AeMCTBUEM MHOKECTBA €CTECTBEHHBIX U aHTPOMOTEHHBIX (haKTOPOB.

B cBoux mccnenoBaHuUsAX, KOHEYHOW LEIBIO KOTOPBIX SIBJIAETCS MO3HAHUE 3aKOHOMEPHOCTEHN
Pa3BUTHS IPEBOCTOEB B CyOopsix Mapwuiickoro 3aBOJDKbs M pa3paboTka peKOMEHIAIMKI 0 ONTHMU-
3alluM BEJCHUS XO3SHCTBA B HUX, MBI OnMpaiuch Ha koHnenuio C.M. Pasymosckoro [5], paccmar-
PHUBABIIIETO BCIO COBOKYITHOCTH JIECHBIX (pOpMaIlvii KOHKPETHON TEPPUTOPUH KAaK SAUHYIO THHAMU-
YECKYIO CUCTEMY, CTPEMSLIYIOCS B IPOLIECCE CBOETO Pa3BUTHS K PABHOBECHOMY COCTOSIHHUIO, OIpe-

ACIIIEMOMY BO3MOXKHOCTAMU CPECIIbI.



111

Martepuanbl 4 MeTOABI HccaeI0BaHUsA. MaTepuanom AJisl aHaJIn3a CITYKHJIa JIEKTPOHHAsH 1o~
BbIJIeNIbHAS 0a3za NaHHBIX, COJepIKalas NeTaTbHYI0 TAKCAIMOHHYIO XapaKTEPUCTUKY IPEBOCTOEB,
NpoM3pacTarIuX B cyoopsx Mapuiickoro 3aBospkbs (0osiee 62 ThIC. BBIICIOB OOIICH IUIONMIAIBIO
260322ra), TeppuTOpHs KOTOPOTO OTHOCHTCS K BETayKCcKO-YHKHHCKON MPOBUHIIMN JIECHOW 30HBI
Pycckoii paBHHHBI M pa3JielicHa 10 XapakTepy MOBEPXHOCTH Ha JBe 4acTH: 1) MapuilcKyi0 HU3MEH-
HOCTh, 3aHUMAIOIIYIO 3HAYUTEIBHYIO YacTh Ha 3aMajie ¥ B IIEHTPe, B Mpeesax KOTOpoi mpeodiaa-
I0T JIGPHOBO-CJIa0OMO30JIMCThIC TIeCUaHbIe IOYBBI;, 2) BO3BBINICHHYIO XOIMHCTYy0 OpimaHo-
Kokmarckyio paBHHMHY, HMOKPBITYI0O B OCHOBHOM JIEPHOBO-TIOJ30JIUCTHIMU CPEIHECYTTTMHUCTHIMU
MOYBaMH, CPeAM KOTOPHIX MATHAMU BCTPEUAIOTCS MEPETHOMHO-KAapOOHATHBIEC TSKEIOCYTIIMHUCTHIE.
Kimumar Ha 3TOi TeppUTOpHM yMEpEeHHO-KOHTHHEHTabHbIH [11]. Cpennsis rojoBas Temmeparypa
BO31yxa u3Mensercs ot 2,110 3,3°C. AOCOMOTHBIN TOA0BON MUHUMYM cocTaBisieT —52° C, a abco-
moTHEIM MakcuMyM +38 °C. Cpennsisi MpoI0JDKUTEIBHOCTh IIEPHOJIA TO/1a C TEMITEpaTypol BO3ayxa
BhIre O °C paBaa 200—2081HsM, a cymma monoxuTeNbHbIX Temiieparyp Boime 10°C — 1900-2200
C. 3aron B cpennem Boinmanaet 475-550MM ocaakoB, u3 KoTopbix 335—385MM npUXOUTCS Ha am-
penb-oKTI0ph. ['maporepmuueckuii kKoaguuueHt cocrapnser B cpennem 1,1-1,2 u3menssace no ro-
mam ot 0,310 2,7.

[Ipu pemeHNM 3aa41 UCIIOIH30BAIA XOPOIIO OTPAOOTaHHYI0 HaMU UH(POPMAIIMOHHYIO TEXHO-
JIOTHIO, OCHOBAaHHYIO Ha CHCTEMHOM aHAJIM3€ JaHHBIX MAacCOBOW Takcamnuu HacaxaeHuit [10-17],
paccMmaTpuBas CTPYKTYPHYIO OpPTraHU3allMI0 M TWHAMUKY HE OTICNBHBIX TPEBOCTOEB, a BCETO Jiec-
HOT'0 MacCHBa, Kak ero omnpezaenser P.A. 3uranmmu [18]. O6paboTky Marepuasa MpOBOIMIN CTaH-
JApTHBIMH METOJIaMH, WCIIOJIb3Ys MPUKIAIHbIE MPOrpaMMbl MaTeMaTUYECKOW CTaTUCTUKH. Bemnu-
YHHa MOTPEUIHOCTH MOJyYEHHBIX CPEIHUX OLICHOK MapaMeTpoB He mpeBbimana S5 %, cocTaBiss B
OonpmMHCTBE cityyaeB 1-2 %.

Pe3yabTaThl M HX 00Cy:KAeHHe. AHAIN3 UCXOJHOTO MaTepHaja mokasal, 4To B cyoopsx Ma-
pHiicKOro 3aBOJIKbS, HAKOOIBIIYIO JOJII0 cpear KoTophix 3anuMaioT TJIY By u B3 (431 37 %co-
OTBETCTBEHHO), mpou3pactaeT 10 BUIOB IPEBECHBIX PACTCHUMN, OJJHAKO B COCTAB KOHKPETHBIX Jpe-
BOCTOCB OJIHOBPEMCHHO BXOJUT HE OoJiee miecTd u3 HuX (Tadi. 7.22).B cBexuXx U 3a00J0YCHHBIX
CyOOpsIX yalle BCEro BCTPEUAIOTCS ABYXIOPOJAHBIE JPEBOCTOM, BO BIAKHBIX U CBIPBIX — TPEXIIO-
ponnsie. Hanbonee CI0XHO yCTpOEHBI APEBOCTOM BO BIIAXKHBIX CyOOpsX, a Hambojee mpocTo — B
3a0osoueHHbIX. [lopogHas cTpykTypa JecoB B KaXJIOM 3KOTOIE cyrybo crnenu@uyuHa, XOoTs Mo4TH
BO BCEX U3 HHUX, KPOME CBEXHX CyOopeii, 0e3pa3/ielbHO TOCTIOACTBYIOT OepesHsiku (tadi. 7.23),10-
751 KOTOpbIX HanOonee Benuka B TJIY B4. DT0 cBUIETENBCTBYET O 3HAYUTEIBHON TpaHChOpMaIu
MOPOJIHOM CTPYKTYpPHI JIECOB IMOJ| ACUCTBUEM KaK aHTPONOTE€HHBIX, TAK U MPUPOIHBIX CTUXUUHBIX
daktopoB. B TJIY B, nHaubonee pacnpoctpaHeHHOH (hopmariueit sIBISIOTCS COCHSIKU, JTOJsI KOTO-
PBIX HEYKJIOHHO CHWXKAETCS MO MEpPE YBEIWYCHHS BIAKHOCTHU IOYB, JIOCTHTass MUHUMAJIbHOWU OT-

METKH B CBIPBIX CyOOpsax. J{ons jke eNbHUKOB U OCUHHUKOB HanOoJjee BelIMKa BO BIAXHBIX Cy0o-
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psax. Jloyist IpeBOCTOEB ¢ TOMUHUPOBAHUEM B X COCTaBE OJIbXU CEPOM M YEPHOMH, BsA3a, IPEBOBU/I-

HBIX MB M JIPYTHX MOPOJ IEPEBHEB COCTABISAET B CyOopsix B cpenneM 1,1 %,nocturas Haubosbiien

BenuuuHbl B TJIY Ba.

Tabnuya 7.22
PacnipenesieHue NMJI0MIAN APEBOCTOEB B CYyOOPSAX MO KOJUYECTBY CJIATAIOLIHAX HX MOPOJI IEPEBhEB

TIY Yucio [Tnomaap IpeBOCTOEB 1O KOJIMYECTBY MOPOJ IepeBbeB, Y0 Cpennee yuciio
BBIZCIIOB 1 2 3 4 5 6 mopona
B, 26406 2,6 52,7 31,9 10,0 1,2 1,6 2,59
B 22912 2,5 18,5 31,1 26,9 15,7 53 3,56
B4 9011 2,1 17,6 37,3 35,2 7,8 0,0 3,29
Bs 3949 20,1 75,6 3,4 0,0 0,9 0,0 1,86
Tabauya 7.23
Ilopoanasi cTPyKTYpa JecoB B cyoopsix Mapuiickoro 3aBoJiKbs
Ipeobnanaromas Jlons utormanu apeBocToeB B pasnuaHbix TIIY, %
10pOJia IEPEBHEB B> Bi Ba Bs B neaom
Bbepesa 35,3 58,5 75,2 63,1 51,4
CocHa 56,3 23,4 16,1 36,6 37,1
Enb 5,6 12,4 4.5 0,3 7,6
OcuHa 2,4 4,6 0,4 0,0 2,8
TIpouwne 0,4 1,1 3,8 0,0 1,1

Pacnpe;[eneHHe rmjaomanu JICCOB IO BBIJACJICHHBIM TaKCATOpaMU (bOpMaI_II/I}IM HC BIIOJIHC aJCK-

BaTHO OTPAYKAET peajbHYyI0 KaPTUHY CTPYKTYPHOM OpraHu3aluy IpeBOCTOEB, IOCKOIbKY OHH Yalle

BCETO ABJIAIOTCA MHOI'OBHJOBBIMU U A0JI YHaCTHUA B HUX PA3JIMYHBIX IIOPOA ACPEBHECB UBMCHACTCA B

OYCHb 0OBINKX Mpeaenax (radir. 7.24). UucThlie o COCTaBy APEBOCTOM BCTPEYAIOTCS B CyOOPSIX

Tabauya 7.24
3aKOHOMEPHOCTH pacnpeaeeHus IIOMAIU JecoB B cybopsax Mapuiickoro 3aBokbs
1O /10JI€ YYACTHUS B UX COCTABE PA3JIUYHBIX OPOJ IepeBbEB

Topona [Tnomaae IPEeBOCTOEB C Pa3InIHON JI0JIeH yaacTus mopoisl, %
JlepeBbeB 1 | 2 | 3 | a4 | 5] 6| 7] 8] 9 [ 10
Cseorcue cybopu, TJIIV B,
bepesa 9,2 15,4 14,2 10,2 9,0 8,4 7,9 7.4 2,5 4,1
CocHa 9,1 8,6 5,4 6,3 9,7 7,6 9,3 8,7 5,3 8,0
Enb 12,0 5,6 2,3 1,7 1.4 0,7 0,3 0,3 0,1 0,6
Ocuna 14,3 15,8 7,3 2,5 1,0 0,8 0,6 0,3 0,1 0,0
Braocnvie cybopu, TJ1V Ba
bepesa 3,9 10,6 14,3 12,3 12,9 15,6 13,2 9,5 3,6 2,1
CocHa 14,3 9,2 4,8 3,3 51 4,3 5,2 3,2 1,4 0,9
Enb 15,3 8,2 4,2 4,1 3,6 1,6 0,6 0,4 0,1 0,9
OcunHa 17,3 24,8 14,4 4,4 2,1 1,3 0,9 0,4 0,1 0,1
Coipuvie cybopu, TJTV By
bepesa 15 7,7 6,8 9,6 12,1 15,3 18,2 15,% 5,1 7,9
CocHa 17,0 13,1 5,8 2,8 4,5 2,5 2,3 2,6 0,4 0,4
Enb 9,3 4,9 1,8 14 11 11 0,5 0,3 0,2 0,1
OcunHa 15,6 15,3 6,5 1,3 0,4 0,1 0,1 0,0 0,0 0,0
3abonouennvie cyoopu, TJ1Y Bs
Bepesa 7,0 7,4 5,7 8,1 10,7 9,0 13,5 14,4 6,2 15,0
CocHa 13,1 14,0 7,8 2,7 9,3 5,4 4,4 5,7 6,4 4,3
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Mapuiickoro 3aBOJDKBsSI, OCOOCHHO BO BJIQXKHBIX, JIOBOJIBHO PEAKO M 4Yallle BCETO BEPOSITHOCTH
BCTPEYAEMOCTH JPEBOCTOEB B MpPeEIeax JECHOTO MaCCUBA PE3KO CHMXKAETCS 110 MEPE BO3pACTaHUs
B UX COCTaBE JI0JIM y4acTHsl TOW MM MHOM ApeBecHOU mopoapl. OTMeUaeTcs TakkKe NHOW XapaKkTep
pacmpeneNeHrs BCTpeYaeMOCTH IPEBOCTOEB 110 3TOMY Ipu3HaKy. Tak, B CBEXKHUX CyOOpsX MOYTH C
pPaBHOW BEPOSITHOCTHIO BCTPEUAIOTCS APEBOCTOM C CaMOM Pa3HOM JI0JIe yJacTHsl COCHBI, a B 3a00-
JIOYEHHBIX CyO0Oopsix — Oepe3bl. Bo BIaKHBIX U CHIPBIX CyOOpSX BEPOATHOCTH BCTPEUAEMOCTH JAPEBO-
CTOEB C Pa3IMYHBIM ydacTHeM Oepe3bl 0TOOpakaeTcs KyHoJ000pa3HOM KPHUBOH ¢ MakCHMYMOM,
KOTOPBI OTMeUaeTcs mpu 6-7 equHUIaX BKIIaJa 3TOU MOPO/IBL.

JI1st OLIEHKH BKJIa[a pa3IMyHBIX OPOJ B CIOKEHHUE APEBOCTOEB, UCXOAS U3 PA3IUYHOrO A0Je-
BOT'0 y4acCTHsI TOPO/I, IieJecoo0pa3Hee OneprupoBath, mo Muenuio A. 3. llIsuaenko [19], unaekcamu
IJIOTHOCTHU TOMYJISLIUU JE€PEBHEB, TO €CTh CPEAHEH J0Jiel ydacTHsi B COCTaBE HACAKICHUU, U UX
pacceneHuss B 9KOTOIE, COOTBETCTBYIOLICH [0JI€ IUIOLIAAH JIECOB C IMIPUCYTCTBUEM TOH MM MHOU
nopoibl. PacueTsl mokasaiu, 4To CBS3b MEXIY HHICKCAMH TUIOTHOCTH nonyisuuu nepesbes (Y, %)
U ux paccenenus B omoronax (X, %) oueHb TecHas, ammpoKcuMupyemas ypaBHenuem Y = 10
3 [6,74D¥1’969, onuceBatonuM 96,8 % ncxomHol aucnepcuu mapametpa. Mcrmons3oBaHHE 3TOTO
YPaBHEHUS MO3BOJISIET 3HAUYUTEIBHO YIIPOCTUTh OLEHKY MHJEKCA IJIOTHOCTH IMOMYJIALNU I€PEBbEB
0€e3 CyIIECTBEHHOH MOTEPH €ro TOYHOCTH.

Hcnonbs3oBanue 3TUX WHJEKCOB, KaK MOKa3ajl aHAJIU3, HE MPUBEJIO K KapAWHAJIbHOMY U3MEHe-
HUIO BBICKA3aHHBIX BBIIIE 3aKJIFOUEHHI, OCHOBAHHBIX HA XapaKTEPEe pacIpeiesIeHHs JPEBOCTOEB 1O
npeobiiafaronieil B ©X cocTaBe MOpo/bl, HO MO3BOJIMIO UX YTOUHUTH. TakK, yCTaHOBIIEHO, YTO HAM-
Oosee pacnpocTpaHeHa B cyOopsix Oepes3a, KOTopasi BCTpeyaeTcs B OOJBIIMHCTBE JAPEBOCTOEB, CO-
craBisisi oT 40 o 61 %ux obuiero 3amaca (tabu. 7.25)./10BOJIBHO YacTO BCTPEUYACTCS 3/1€Ch TAKKE
COCHa, OJTHAKO TI0 BKJIaJly B CIIOKEHUU 3araca JIpeBOCTOeB oHa BO Bcex TJIY, kpome cBexux cy0o-
pel, 3HaYUTENBbHO ycTymnaeT 6epe3e. TpeThe MECcTo B paHTOBOM DSy 3aHUMAET OCHHA, KOTOPOH IO
CTEIIEHU PACIpPOCTPAHECHMs U IUIOTHOCTH Iomyisuuu BO Beex TJIY ycrymaer ens. buonenornue-
CKasi poJib OCTaJbHBIX MOPOJ JE€PEBHEB HE3HAUUTENbHA, TAK KaK B CJIOKEHHUM COCTaBa JPEBOCTOEB
OHM NPUHUMAIOT BECbMa HEOOJIBIIOE yYacTHe.

HccnenoBanust mokasanu, 4TO MOPOJHAsE CTPYKTYpa APEBOCTOEB CYIIECTBEHHO M3MEHSETCS C
UX BO3pPAcTOM IO/ BIUSHHEM JICCOXO3SHCTBCHHOM NEATEIBLHOCTH (CO3MaHUE JICCHBIX KYJIBTYp U
NPOBE/ICHUE PYOOK yXO07a), a TAK)KE €CTECTBEHHBIX OMOIEHOTHYCCKUX U a0MOTHUECKUX (haKTOPOB.
Tak, B CBEXHX CyOOPSIX COCHSAKHM MPAKTHYECKH BO BCEM BO3PACTHOM JHMAla30HE Pa3BUTHS JECOB
ABIIAIOTCS JTOMUHUPYIOIIUMHU (OpMalsIMU, HEYKJIOHHO YBEJIWYHBAs JOJII0O CBOETO MPUCYTCTBUS

(puc. 7.5).
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Tabnuya 7.25

3aKoHOMEPHOCTH pacHpOCTPAHEHNUsl PA3JIMYHBIX MOPOJ 1epeBbeB B cydopsix Mapuiickoro 3aBouKbs

ITopona 3HaueHns OKa3aTeNnel, XapakTepU3YIOINX PacpoOCTpaHeHUE ITOPO B pasniyHbIX TJIY
JIEPEBLEB B, | Bj By | Bs | B nesom
ITnowaos necos ¢ npucymcmeuem 8 ux COCmase pasiuyHbix nopoo oepesves, %
Bepesa 88,2 98,0 99,6 96,9 92,6
CocHa 78,0 51,6 51,7 73,1 62,7
Ocuna 42,7 65,8 39,3 17,0 49,0
Enp 24,9 39,0 20,7 4.8 27,5
Jluma 10,8 10,9 7,4 0,0 8,7
Omnbxa u 1ip. 0,7 7,8 39,4 11,2 9,6
Ilnomnocms nonyasayuil pasiuunsvlx nopoo depesves, %
Bbepesa 39,9 50,6 61,0 60,2 53,3
CocHa 42,8 19,8 15,7 33,6 30,0
OcuHa 9,6 16,0 7,6 3,1 11,0
Enp 5,9 10,7 5,2 0,9 7,6
Jluma 1,7 1,6 1,3 0,0 1,6
Omnbxa u ap. 0,1 1,3 9,2 2,2 6,7
—0——CocHa —X—Eup - - A- - JIUCTBEHHbBIE
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Kiaccer BO3pacTa 1o AECATHIICTUAM

Krnaccsr BO3pacTa 110 JCCATUICTUAM

Puc. 7.5.Bo3pacTHble n13MeHEeHHs1 TOPOHON CTPYKTYPHI IpeBocToeB B cydopsix Mapuiickoro 3a-
BOJIKbSI. 2) — CBelKHe cyOopu; 0) — BiaikHbIe cy0OpH; B) — ChIpble cy0opH; r) —3a060Ji0ueHHbIEe Cy0opH

3HAYUTEILHOE OTpHULATCIBHOC OTKJIIOHCHHUC OT JIMHUKU TPCHAA, ITPUXOAAIICCCA Ha TPCThHC ACCA-

TUJIETHE, CBS3aHO C JICCHBIMU ToKapamu 1972r., ecTecTBEHHOE BOCCTAaHOBJICHHE OHMOTEOIEHO30B

10CJIe KOTOPHIX B JAHHOM 31a()0TOIE MPOM30ILIO B OCHOBHOM CO CMEHOM mopoa. HeGombime oT-

PULATCIIBHBIC OTKIIOHCHUA OT TPCHAQ, IMPUXOAAIINCCA Ha BOCbMOC U 12 ACCATUIICTHUA, TAKXKC CBA3a-
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HBI ¢ JiecHpIMU Tokapamu 1921wu 1882rr. Jlonst TMCTBEHHBIX APEBOCTOEB, CPEAU KOTOPHIX MPeos-
namaoT Oepe3HsKd, Hanboyiee BEMKa B TPEThEM JACCATWICTHU. B nanpHeWeM OHAa HEYKJIOHHO
cHikaercs, 1 nocie 901eT IMCTBEHHBIE APEBOCTOM BCTPEUAIOTCS B CBEXKUX CYOOpSAX KpailHe pelKo.
Jonst enbHUKOB B MpeJienax BCEro BO3pACTHOIO MHTEpBala pa3BUTHSA JiecoB B 3ToM TJIY oueHb ma-
na. HeGomnb1ioe ee moBblllIeHNE MPUXOAUTCS HA BTOPOE JNECATHIIECTHE U CBA3aHO C CO3/IaHUEM Jiec-
HBIX KYJIbTYp. 3aTEM, B pe3yJIbTaTe cIadoro yxo/1a 3a HaCaXISHUSIMHU, IPOUCXOINT 3ariTyllIeHHue eln
JUCTBEHHBIMH TOPOJIaMU U, KaK CIIEJICTBUE, CHUKCHUE JIOJIM eNFHUKOB. B mocienyromnieM, HaunHast
¢ 50—-60neT, B pe3yapTaTe €CTECTBEHHBIX MPUYMH M3 COCTAaBa JPEBOCTOEB TMOCTEIIEHHO BHIMAIAI0T
Oepesa ¥ OCHHA, YTO aBTOMATHYECKH TIPUBOIUT K YBEIHMUCHUIO 10H enbHUKOB. [Tocne 110mer mons
€JIBPHUKOB B JIECax IMOJ JIEHCTBHEM OMOTHYECKUX U a0MOTHYECKHX (PAKTOPOB BHOBH HAUMHAET HEYK-
JIOHHO CHIDKAThCS. BO BIaKHBIX CyOOpSIX OISl COCHSKOB IO MEPE Pa3BUTHS JIECOB TAK)KE HEYKJIOH-
HO BO3pacraer, XoTs o4eHb 10Jro (1o 60—701eT) B HUX JOMUHHPYIOT JUCTBEHHBIC APEBOCTOH. J[0-
751 e enbHUKOB B 3ToM TJIY, B oTimMume oT mpenplayiiero, 6ojaee BHICOKAs, HO XapaKTep ee JIMHa-
MUKH TaKoOH ke: HeOOIBIIOe MOBBIIICHHE BO BTOPOM ACCATUICTUH, CHAJ JIO MSATOTO JIECATHIICTHS,
HOBBIN moabeM u cnaja nocie 1107er. B chIpbIx cyOopsx, rae MPakTHUYeCKd HUKOT/AA HE MPOBOMIST
pyOOK yXoJia U He CO3JAl0T JIECHBIX KYJIbTYP, A0S JIUCTBEHHBIX JPEBOCTOEB B JIECaX OCTAETCS OYECHb
BbICOKOM BIIOTHh 0 80—90seTHero Bo3pacra. Jloas COCHIKOB HEYKJIOHHO YBEIHMYHUBACTCS, U MOCIIE
100sieT oHM CTAHOBATCS 37€Ch AOMUHUPYIOIIKUME Popmarusmu. onsa enpaukoB 10 80—100ner oc-
TaeTCsl BeChMa HE3HAUYUTENBHOM, HO 3aTeM B TEUEHHE JIBYX JCCATUIICTUN OHA PE3KO YBEIMUUBACTCS,
YTO OOBSICHSETCS BBINIAJICHUEM M3 COCTaBa JAPEBOCTOEB JIMCTBEHHBIX Mopo. [Tocie 120neT enbHuKN
pacmnasaloTcs ¥ MPakTUYECKH HCYe3at0T U3 COCTaBa JiecoB. B 3a00510ueHHBIX cyOOpSIX COCHSIKHU, OIS
KOTOPBIX 3HAYUTEIHHO BapbUPYET MOJ JCHCTBUEM PA3IUYHBIX (PaKTOPOB, B TOM YHCIIE JIECOOCYIIIH-
TETBHON MEMOpaIiK, HAYMHAIOT a0COIOTHO Mpeo0IaiaTh Hal TUCTBEHHBIMU JPEBOCTOSIMHU TOJIBKO
nocie 100uer.

OpHuM U3 MoOKaszaTeniedl 3KOJOro-pecypcHOro MOTEHIIHMAala JIPEeBOCTOEB, KOCBEHHO OTpaXkaro-
[IMX WX MIPOU3BOJUTEIBHOCTh U BMECTE C TEM CTEICHb OJIAarONMPUSITHOCTH YCIOBHIA CPEIIbI, SIBIISET-
cs Kjlacc OOHMTETa, Ha OCHOBE KOTOPOTO0 MOKHO B TMIEPBOM NMPUOIMKEHUH BBIOpaTh Haubosee nep-
CIIEKTUBHBIE JJIsSI JIECOBBIpAIIMBAHUS B TOM wWiu uHOM TJIY moponbl. Pacuersl mokasanu, 4yTo B
CBEXHX CyOOpsSIX UMU SIBISIOTCS COCHA, Oepe3a U OCHHA, KOTOPHIM 3HAUUTEIHHO YCTYNAIOT €llb, a
ocobenHo yuna (tabdin. 7.26).

Bo BrnaxxHbIX cyOOpsix Hambosiee BRICOKHI Kiacc OOHUTETa UMEIOT COCHSKH U OCHHHUKH, a BO
BJIQXKHBIX — COCHSIKM U YEPHOOJIbIIAHHUKHU, KOTOPBIM YCTYIAIOT BCE OCTalbHbIe. B 3a005104eHHBIX
cyOOpsIX COCHSIKHM Npou3BOAUTENbHEEe Oepe3HskoB. [loTeHIManbHas MPOU3BOIUTENIBHOCTD JIPEBO-
CTOEB C YBEIIMYCHHEM CTENCHHU YBIIXXHEHHS OMOTOMNOB HEYKIIOHHO CHmKaeTcs. He ocraercs oHa
IIOCTOSIHHOM U B T€UYEHUE JKU3HU JpeBocToeB: BO Beex TJIY Hamboiiee BBICOKHI HX Kiacc OOHUTETA

ormeuaetcs B uaTepBaie ot 40 no 80 yer, a 3a ero npeaenamMu OH TOpa3ao HUKE, OCOOCHHO IMOCIIe
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100ner. D10 siBIEHWE CBSI3aHO, HAa HAIII B3IJISII, C OCOOCHHOCTSIMU PA3BUTHS HACAKICHUHN B JaHHBIX
TJIVY, a HE ¢ omMOKaMH TaKCaTOPOB, O YEM CBUAETENBCTBYET OJHOTUITHOCTh JTUHAMUKHU Kilacca 00-

HUTETA BCEX 03 MCKIIOUYCHUS APCBOCTOCB.

Tabnuya 7.26
Bo3pacTHbIe H3MeHEeHNs cpelHero Kjiacca 00HUTETa APeBOCTOeB B cy0opsax Mapuiickoro 3aBoJKbs

TnaBHas Cpennuii kmacc OOHUTETa IPEBOCTOEB B PA3IMYHOM BO3PACTE
nopoaa 1o 201er 21-40ner 41-60ner 61-80iner 81-100neT > 100ser B meaom
Csearcue cyoopu — TJ1V B,
CocHa 1,60 1,44 1,12 1,12 1,32 2,22 1,26
Eip 2,10 2,04 1,58 1,38 1,86 2,62 1,94
Bepesa 1,90 1,44 1,46 1,40 1,78 1,92 1,41
OcuHa 1,41 1,34 1,39 1,65 2,18 2,00 1,41
Jluna 1,97 1,94 2,00 2,33 2,45 3,00 2,23
Braosicnvie cybopu — TIIY B3
CocHa 1,74 1,70 1,16 1,11 1,38 2,36 1,34
Einp 2,01 2,23 2,01 1,66 1,90 2,56 1,91
Bepesa 1,72 2,01 1,33 1,60 1,93 2,07 1,46
OcuHa 1,29 1,34 1,27 1,41 1,67 2,00 1,39
Cuipoie cyoopu — TIIY By
CocHa 3,10 2,88 2,54 2,78 2,74 3,50 2,78
Einp 3,12 3,33 2,56 2,39 2,75 3,52 3,05
bepesa 2,76 3,28 2,65 2,66 2,87 3,04 2,82
OcuHa 2,75 2,64 2,00 2,00 - - 2,66
Oubxa 2,38 2,38 2,38 2,83 2,75 - 2,40
3abonouennvie cyoopu — TJ1V Bs
CocHa 4,25 4,05 3,23 3,27 3,36 3,88 3,77
Bepesa 3,84 4,09 3,73 3,75 3,65 4,00 3,95

JlpeBocTou B cyOopsix Mapuiickoro 3aBomKbs 1aJIeKO HE B MOJHONW MEpe pean3yloT CBOIO IMO-
TEHLHUAJIbHYIO MPOU3BOIUTEIBLHOCTh, O YEM CBUJECTEIBCTBYET UX OTHOCUTENbHAS MOJIHOTA, KOTOpast
BO BceX (hopMalMaX HEYKJIOHHO CHHKAeTCS C BO3PACTOM M YBEIMYEHHEM CTENEHH YBIa)KHEHUS
ouoTomnoB (tada. 7.27).0cobeHHO Pe3KO MOIHOTa APEBOCTOEB cHIkaeTcs mocie 80 1er, uTo cBs3a-
HO C WX PachajoM B pe3yiabTaTe MOPaKeHHs OOJIE3HIMU WU BPEAHBIMU HACEKOMBIMHU, HETATHBHOE
BO3/ICHICTBIE KOTOPBIX YCHIIMBAETCS B DKCTPEMajbHBIC IO MOTOMHBIM YCIIOBUSM rojbl. Hanbonee
BBICOKYIO IMOJIHOTY B CBEXKUX CyOOpSX MMEIOT OCUHHUKHU U COCHSIKH, BO BJIQXKHBIX — OEpE3HSKU U
OCUHHUKH, B CBHIPBIX — OCHMHHHKHU. B 3a005I04€HHBIX CyOOpSIX IMOJIHOTa COCHSIKOB U OEpe3HSKOB
onuHakoBa. OueHb c1ab0 pearu3yloT NOTCHIUATBHYIO TPOU3BOIUTEIBLHOCTD JTUMTHSAKH, €IIBHUKH U
YEPHOOJBIIAHHUKY. Pe3ynbTaThl HCCIEAOBAHUN CBHIETENBCTBYIOT, Ka3aJIOCh Obl, 00 MMEIOIIeMCs
pe3epBe MOBBIIICHUS MPOU3BOJAUTEIBHOCTH JIECOB 3a CUET YBEJIMYEHHSI UX MOJHOTHI C IMTOMOIIBIO
Pa3IMYHBIX XO3SUCTBEHHBIX MEPONPUATHI. DAKTUYECKH K€ TAaKOW BO3MOXKHOCTH HE CYIIECTBYET,
MOCKOJIbKY TTPOU3BOJICTBO JOTIOJHUTEIBHON (DUTOMACCHI IPEBOCTOEB HEM30€KHO MPUBEICT K Maje-
HUIO YPOBHS TPYHTOBBIX BOJI, & 3TO, B CBOIO O4Yepe/lb, aBTOMATUUYECKH CHU3UT MPOU3BOJUTEIHHOCTD
necoB. CpenHsis MOJHOTA JAPEBOCTOEB SABIISETCS, CIEI0BATEIbHO, HEKMM ITAJIOHOM, BEIUYHMHA KO-

TOPOTro 00yCIOBICHA (PU3UKO-TEOrpaPUIECKUMHU YCIOBUSIMH.



117

Tabnuya 7.27
Bo3pacTHble H3MEHEHHsI OTHOCHTEILHOM MOJTHOTHI IPEBOCTOEB B cydopsix Mapuiickoro 3aBo/Kbs

[naBHas Cpenssist TIOTHOTA IPEBOCTOCB B PA3IMIHOM BO3PACTE
nopoyia no 20ner | 21-40mer | 41-60mer | 61-80mer | 81-100rer | >100xer | B mesom
Csearcue cybopu — TJ1V B,
Cocua 0,73 0,73 0,75 0,72 0,67 0,56 0,71
Eib 0,67 0,70 0,71 0,67 0,57 0,49 0,65
Bepesa 0,66 0,76 0,69 0,69 0,58 0,54 0,69
Ocuna 0,69 0,77 0,73 0,66 0,51 0,50 0,74
Jluna 0,68 0,70 0,60 0,63 0,55 0,65 0,63
Braoscnwie cybopu — TIIY Bj
Cocua 0,74 0,71 0,73 0,70 0,65 0,55 0,68
Eib 0,68 0,71 0,70 0,65 0,60 0,51 0,64
Bbepesa 0,67 0,73 0,71 0,67 0,58 0,51 0,70
Ocuna 0,73 0,77 0,71 0,63 0,59 0,53 0,69
Coipwie cybopu — TIIY By
CocHa 0,60 0,70 0,71 0,63 0,65 0,61 0,65
Eib 0,63 0,65 0,67 0,63 0,56 0,55 0,59
bepesa 0,61 0,66 0,70 0,66 0,59 0,61 0,69
Ocuna 0,72 0,75 0,78 0,50 - - 0,76
Onbxa 0,63 0,70 0,64 0,63 0,47 - 0,66
3abonouennvie cybopu — TJ1V Bs
CocHa 0,54 0,65 0,68 0,65 0,64 0,57 0,64
Bepesa 0,56 0,64 0,66 0,61 0,59 0,59 0,64

OnHUM U3 BaXKHEHIIUX IMOKa3aTeseil IKOJIOro-pecypCHOro MOTEHIMala APEBOCTOEB SIBIISCTCS
3arac CTBOJIOBOM JPEBECHHBI, KOTOPBIN, KaK MOKA3aJId PACYEThl, YBEITUUYNBACTCS C BO3PACTOM JIHIIb
JI0 OMPEeICHHOTO0 MOMEHTa BPEMEHH, a 3aTeM HEYKIIOHHO CHMYKAETCS, YTO CBS3aHO C UX HU3PEKH-
BaHUEM TIOJ] ICWCTBUEM ECTECTBEHHBIX M aHTPOMOTEHHBIX (aKTOpoB. Bo3pacTHbIC U3MEHEHHSI Ha-
JINYHOTO 3amaca JAPEeBECHHBI (M/ra) ¢ BBICOKOH TOYHOCTBIO ONHCHIBACT (DYHKIHS ONTHMyMa
M =100QY/(aX?-hX +c), B KOTOpOil X — BO3pACT APEBOCTOS, JIeT. 3HAUCHUS IAPAMETPOB ITOM
byHkIuu Ccyryoo creruuuHbl IS KaXI0W JpeBeCcHON mopoabl u pasHbix TJIY (tabm. 7.28).
KynpmuHanms 3amaca JpeBECHHBI B CBEXKUX CyOOpSIX paHBIIE BCEX HACTYMAaeT B OCHHHHKAX, a
MO37HEEe — B JIMITHAKAX; €r0 K€ BEMMYMHA HAMOONBIINX 3HAYCHUN TOCTHTaeT B COCHSIKAaX, a Hau-
MEHbBIINX — B Oepe3Hsikax. KyapMUHAIIMOHHAS BEIMYHHA JPEBECHOTO 3araca B COCHSAKAX, eTbHIKAX
U Oepe3HsKax HEYKIOHHO CHMYKAETCS TI0 Mepe BO3pacTaHUs YBIaKHEHHs Ouorora. Pazmax Benw-
YUHBI 3a1aca MeX/1y TUTPOTONAaMU JOCTUTAET IIPU STOM Y IPEBOCTOEB OJTHOM U TOM k€ MOpOoabl S4—
97 m%ra. B OCHHHHKAX BEIMYMHA 3aaca JPEBECHHBI B MOMCHT ¢¢ KyJIbMHUHALMH B CBEXUX H
BJIQXKHBIX CyOOPSX MPAaKTHYECKH OJIMHAKOBA, a BO BIIAYKHBIX CyOopsx Ha 8 YoHIIKe.

JIpeBecHBIil 3amac JajieKko HE B MOJIHOM Mepe OTpa)aeT IKOJOTO-PECYPCHBIN MOTEHIMA Haca-
XKJICHHM, TaK KaK MIIOTHOCTh JPEBECHUHBI y PA3HBIX MOPOJI JAJIEKO HE OfrHaKoBa. Jlydie Bcero mis
ATOW IENU WCIOJIb30BaTh MOKa3aTellb (PUTOMACCHI, KOTOpAasl SBJSICTCS MEPOU IMOTJIONMIEHUSI pacTe-
HUSIMH COJTHEUHOW DHEPTUU M DJIEMEHTOB NMUTAHHMS, JICTTOHUPOBAHUS YIIIEPO/Ia, BBIIEICHUS KUCIIO-

pona u TpaHcnupauuu BoAbl. [y mepeBona oObeMa CTBOJIOBOM JPEBECHHBI B (PUTOMACCY PSAIOM
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uccnenoBarencit [20; 21] paspabotaHbl MaTeMaTHYECKHE MOJCIH KOHBEPCHOHHBIX KO3 HUIIHCH-
TOB, KOTOPBIC, OJHAKO, HC YYHUTHIBAIOT OCO6€HHOCTI/I M3MCHEHHS UX 3HAUCHHUU B APCBOCTOAX pPas-
HBIX KJIaCCOB 60HI/ITeTa, XOTs, KaK IMOACKA3bIBACT JIOTUMKA, OHU JOJIZKHBI ITPOABIATHCA (‘-IGM HUNXKE
Kjacc OOHUTETa, TEM IJIOTHEE IOJDKHA OBbITh apeBecuHa). Mbl, HCHONB3Ys HU(GPOBON MaTepHal,

Tabauya 7.28
IIapameTpbl Moaesieii ITMHAMHMKH 3a1Maca APeBOCTOEB B cy0opsax Mapuiickoro 3aBoLKbs

I'naBHas 3HaueHHs MapaMeTpoB MateMaTrdeckoi mogenu M = 100X/ (aX 2_hx +C)
nopoza ano* b o2 c Ay | My | R2
Csearcue cybopu —TITY B,
CocHa 35,60 32,27 28,94 90 313 0,927
Einp 72,75 82,94 47,96 80 284 0,942
Bepesa 83,81 73,30 43,41 70 211 0,964
OcuHa 76,52 59,77 29,56 60 254 0,976
Jluna 29,56 16,41 25,29 95 261 0,982
Braosicnvie cybopu — TIIY B3
CocHa 47,51 48,78 35,67 85 298 0,961
Einp 50,29 58,89 44,29 95 282 0,974
bepesa 101,9 89,03 46,26 65 207 0,997
OcuHa 50,00 30,92 24,34 70 257 0,994
Coipwvie cybopu —TITY B,
CocHa 36,90 47,59 51,09 120 255 0,968
Einp 72,45 96,90 67,99 95 230 0,960
bepesa 97,30 93,75 61,61 80 164 0,995
OcuHa 148,0 133,7 52,40 60 236 0,982
Oubxa 121,2 125,5 65,09 75 192 0,979
3abonouennvie cybopu —TJ1V Bs
CocHa 48,17 66,04 65,61 115 216 0,901
Bepesa 172,8 212,5 118,0 85 137 0,993

IMpumeuanue: X — BO3pacT APEBOCTOEB, JIET; d, D, ¢ — 0e3pa3MepHbIe KOHCTaHTHI MOJENH; Axz — BO3pACT HACTYII-
JICHUS] KYJIbMUHAIIMA HAJTMYHOTO 3amaca JPEBECUHBI, JeT; My3 — BeIMYWHA HATIMYHOTO 3araca JPEBECHHBI B MOMEHT
HACTYIUICHHS €€ KYJIbMHUHAIIHH, mlra; R2 — KOX((PHUIUEHT JCTEPMHUHAIIH MOJICIIH.

npuBeICHHBIH B pabore B.A. Ycosbuesa [22], ycTaHOBMIIM, YTO TUHAMHUKY 3HAUYCHUIN KO3 PHUIIH-
CHTOB IIEPEBOJIA 3allaca CTBOJIOBOM ApeBecHHb! (M°) B duromaccy (T) B APEBOCTOSIX BCEX MOPOL,
KpOME €IbHHKOB W JIMIHAKOB, amnpokcumupyeT ¢ynkmus K= (c — m)x{1l — exp[-(X —
Xo0)/a)]} ®+m. JUis eIbHUKOB M JIMIHSKOB MOJENBIO SBISETCS cTemeHHas QpyHKuus K = ax10
3(X — X0)° + m. 3HaueHns mapaMerpoB STHX (GYHKIMII H3MEHSIOTCS C BO3PACTOM ApeBocToeB (X,
net) mo knaccam 6ouutera (b 1 = 0) y Kaxk10ii IOPOJIBI TI0-CBOEMY:
cocusikoB: ¢ = 0,45;m = 0,34;a = 252,2 - 29,8; b= 0,32 + 0,038; X, = 10;
enpHuKOB: a = 2,428%, b= 0,647 — 0,00B; m = 0,34;X, = 10;
oepesnsikoB: ¢ = 0,452;m=0,29;a = 28,64 + 12,B; b= 0,12 + 0,015; X, = 5;
ocuHHUKOB: ¢ = 0,410m = 0,25;¢ = 120,7 — 18,8; b = 0,400:X, = 0;
JIMIHAKOB: a = 2,57 + 2,86; b= 0,603 — 0,04B; m=0,30.X, = 10;
VY 4epHOONBIIAHHUKOB K¢ 3HAYCHHE KOHBEPCHOHHOTO KOA(PHIMEHTA MPAKTHUSCKH HE H3-

MEHSIETCS C BO3PACTOM, COCTaBIIsis s BeeX kimaccoB 6bonuteta 0,401.
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Bo3pacTHble H3MEHEHUS BEIMYMHBI HATHYHON (PUTOMACCHI CTBOJIOBOM JIPEBECUHBI OTTHCHIBACT
Ta ke PyHKums orrumyMa M = 100X /(aX? —bX + C), 3Ha4YCHHs IAPaMETPOB KOTOPOil CyryGo cre-
UQUIHBL TS KOKA0H IpeBecHOi mopoasl u pasHbix TJIY (tadn. 7.29).Jluaupyroiee MoIoKeHHEe
110 MaKCUMaJIbHO HAKOIJIEHHOHN BelIMunHEe (PUTOMACCHI IpeBecHHBI BO Beex TJIY 3anmMaroT cocHsi-
K{, KOTOPBIM BO BIIQXKHBIX U CHIPBIX CyOOpSIX MPAaKTUYECKH HE YCTYNAIOT €IbHUKU. AyTcaiinepaMu
Be3JIe SABISAIOTCS Oepe3Hsiku. Eciu jke oleHuBaTh MPOU3BOJUTEIHLHOCTD JIPEBOCTOEB MO CPEAHEMY
TOJUYHOMY TIPUPOCTY (pUTOMACCHI, YTO O0JIEe KOPPEKTHO C IKOJOTUUECKUX M YHEPreTHUECKUX I0-
3UIUH, TO JTUAEPOM B CBEXKHX U 3a00JIOUECHHBIX CYOOPSX SIBIISIOTCSI COCHSIKH, a BO BJIQXKHBIX U ChI-
PBIX — OCHHHUKH. Pa3zMax BeNWYMHBI 3HAYCHUH HATMYHOW (PUTOMACCHI CTBOJIOB COCTABIISIET Yy JIpe-
BOCTOEB pa3HbIX MOPOJ B mpenenax oauoro rurporona 30,4—37,7r/ra, a cpeiHEro roIUIHOTO MPH-
pocra — 0,12—-0,5Ir/ra, uro yka3piBacT Ha OOJIBIIKE BO3MOXKHOCTH ONTHMHU3AIUU TTOPOIHOTO CO-

cTaBa JIECOB B cyOopsx Mapuiickoro 3aBoikbsi, ocooeHHo B TJIY By.

Tabauya 7.29
IIapamMeTpbl MaTeMaTHYeCKUX MOJeJIell JMHAMMKH HAJIMYHOI ¢uTOMacchl CTBOJIOBOM IpeBecHHbI
0e3 KOpBI B pa3JIMYHBIX HacaKIeHUAX cyOopeit Mapuiickoro 3aBoJKbs

IaBHas 3HadYeHNs TaAPaMETPOB MaTeMaTHdeckoil Mogenu M = 100¥/(aX? —bX + ¢)
nopoza aro™ b [10°2 c Ao | Miow | Axen | Mian
Cseorcue cyoopu —TIIY B,
CocHa 91,09 90,90 77,59 90 129,4 50 1,82
Einb 134,6 161,3 113,2 90 116,8 60 1,54
Bepesa 193,0 174,5 101,9 75 94,2 45 1,60
Ocuna 202,8 160,5 87,32 65 94,6 40 1,80
Jluma 100,6 79,69 81,06 90 99,1 40 1,53
Braosicnvie cybopu — TV B3
CocHa 120,4 132,1 94,56 90 123,0 55 1,71
Eib 90,08 114,8 106,6 110 123,2 65 1,43
Bepesa 235,1 211,8 108,9 70 92,3 45 1,63
Ocuna 132,7 93,79 73,22 75 96,7 35 1,77
Cuipwvie cybopu —TITY B,
CocHa 97,07 137,1 136,9 120 107,0 70 1,13
Eib 127,6 195,1 159,8 110 110,5 75 1,17
Bepesa 228,5 229,9 147.,6 80 72,8 50 1,11
Ocuna 382,3 356,4 1447 60 87,6 45 1,62
Onbxa 302,3 313,0 162,3 75 76,8 50 1,23
3abonouennvie cyoopu —TJ1V Bs
CocHa 126,3 187,3 175,1 120 90,8 75 0,95
Bepesa 404,1 508,4 280,8 85 60,4 65 0,83

Ipumeuanue. X —BO3pACT IPEBOCTOER, JIET; a, b, ¢ —Ge3pasMepHbIe KOHCTAHTH MOJENH; A oy — BO3PACT HACTYII-
JIEHUs KyJbMUHAIIMN BEIMYMHBI HATMIHON (PUTOMACCHI CTBOJIOBOM JAPEBECUHbI O€3 KOPHI, JIeT; Mgy — HanuuHas Qu-
TOMacca CTBOJIOBOM JPEBECHHBI B MOMEHT HACTYIUICHUS €€ KYJIbMUHAIMH, T/Ta; A ke — BO3PACT HACTYIUICHUS KYJIbMHU-
HALMK BEIMYHMHBI CPEJHETO TOAUYHOTO MPUPOCTA HAJHYIHON (PHTOMACCHI CTBOJIOBON APEBECUHEI, JIET; My — BENNYH-
Ha CPEIHETO FOAMYHOTO MPUPOCTA HAJTHYHON (PUTOMACCH CTBOJIOBOM APEBECHHBEI B MOMEHT HACTYILIEHHS €€ KyJIbMU-
Hauuy, T/ra.

B croHBIX 10 COCTaBy HACaXJIEHUIX, IIMPOKO PACIPOCTPAHEHHBIX B CYOOPSX, C YBEINYCHHU-
€M BO3pacTa MPOUCXOJAT BOJHOOOpa3HbIE M3MEHEHHUs OOIIEH BENMYMHBI (PUTOMACCHI CTBOJIOBOM

JPEBECHHBI, 0cO0EeHHO ueTKO BhIpaskeHHbIe B TJIY B3 u B4 (puc. 7.6),cBs3aHHbIC C TOCTEIICHHBIM
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BbINA/ICHUEM OJHUX MOPOJ IEPEBHEB U YBEIMUEHUEM JOJU APYTrUX. ITa 3aKOHOMEPHOCTH BIIEPBBIE
obuta BeisiBiieHa C.M. Uymauenko [23] npu UMUTAIIMOHHOM MOJICIUPOBAHUM PA3BUTUS MHOTOIIO-
POIHOTO JIPEeBOCTOS M Obuia moaTBepkacHa Hamu [13; 14] mpu u3ydeHHM JIECOB 3allOBEIHHKA
«bonpmas Kokirara» v eCTECTBEHHBIX JIPEBOCTOEB Ha Tepputopuu boranmyeckoro caga IloBomxk-
CKOTO TOCYJapCTBEHHOTO TeXHOJOTn4yeckoro yHuBepcutTera. KoneOaHus BeanuuHbl (puUTOMACCHI

MOT'YT YCUJIMBATh MOTOAHBIC AaHOMAJINHU.
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Puc. 7.6. /IuHamuka puToMacchl CTBOJIOBOIi JpeBeCHHbI MOAAJIbLHBIX IO COCTABY M NMPOM3BOIU-
TEeJILHOCTH PEBOCTOEB, MPOU3PACTAIONIMX BO BJAKHBIX (cjeBa) U chIpbIX (cnpaBa) cyoopsix Mapwuii-
CKOI0 3aBOJIKbS

BaxxupIMu mapameTpamMu 3KOJIOTO-PECYPCHOTO MOTEHIMAa JIPEBOCTOEB SIBJSIIOTCS TaKXKe pas-
MEpHBIE XapaKTEPUCTUKH JiepeBheB (BbICOTA, TMaMeTp, 00beM u (putoMacca cTBosia). PacueTsl, ocHO-
BaHHbBIC HA 3aKOHOMEPHOCTSX JUHAMUKU UX 3HAYCHUU, OTPAKEHHBIX B (JOPME MATEMATUIECKUX MO-
neneit (tadn. 7.30),moka3anu, 4To B cyOopsx Mapuiickoro 3aBOJKbsI BCE JIMCTBEHHBIE MTOPOJIBI Jie-
PEBBEB, @ 0COOEHHO OCHHBI, 3HAYUTEIIBLHO MPEBOCXOIAT 0 BBICOTE 10 35—45met xBoitHbie (puc. 7.7),
OKa3bIBas Ha HUX yrHeTarollee Bo3jaeiicTBre. OHU MPEBOCXOMAAT UX U IO MAcce CTBOJIA CPEIHErO Je-
peBa (puc. 7.8)./lepeBbs enu Bo Bcex TJIY ycTynaroT mo CBOMM HapaMeTpaM JIEPeBbsSM COCHBI.

Bospact HacTymiaeHus KyJlbMUHAIMS TEKYLIETO TOJUYHOTO MPUPOCTA IPEBOCTOEB 1O BBHICOTE,
KaK MOKa3bIBalOT MPUBEICHHbIC JaHHbIC, H3MEHSETCS y Pa3HbIX MOPOJ B OYEHb OOJIBIIUX Mpeaesnax,
Bapeupyst 0T 5 10 357eT. B cBekMX M BIaXHBIX CyOOpSX paHbIIIE BCEX OH HACTYIAET Y OCHHHUKOB
Y JTUITHSKOB, a B CHIPBIX U 3a00JI0YCHHBIX — Y YEPHOOJIBIIAHHUKOB U Oepe3HskoB. C Bo3pacTaHueM
CTETICHHU YBJIQXKHEHUS SKOTOMA y BCEX MOPOJ OH B OCHOBHOM yBennuuBaeTcs. [lo3qHee Bcex Kyib-
MUHAIUS TPUPOCTa MO BHICOTE HACTYMaeT y eIbHUKOB. KynbMHHALMS k€ CpelHero roJuyHoro
MPUPOCTA 0 BBICOTE HACTYIAET Yy IPEBOCTOEB HA HECKOJIBKO JIET MO3/IHEE. Y OCUHHUKOB, JIUTTHSAKOB
Y YEPHOOJIBIIIAHHIKOB Pa3HUIIA COCTABIISIET MHOTJA BCETO YETHIPE TOJa, & Y COCHSKOB U €IbHUKOB
oHa gocturaer 18—22ner. KynbMuHanus cpelHEro rOAMYHOTO MPUPOCTA MO JUAMETPY HACTYIAeT
eme mo3anee (B 25—-50seT), a roAuYHbIi MPUPOCT MACCHI CTBOJIA YBEIMUMBACTCS Y BCEX MOPOJT Je-

peBbeB 10 100—160Q1er.
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Tabauya 7.30

I[MapameTpbl Moaesieli TMHAMMKH cpeIHell BBICOTHI JPEBOCTOEB B cydopsix Mapuiickoro 3aBosxkbs

I'naBnas 3HaueHus napaMeTpoB MaTematndeckoii monemn H = K{1 — exp[-(X/a)"]}
nopoza K | a | B | Axtn | Axcn | R?
Cseorcue cybopu —TITY B,
Cocua 27,1 42,51 1,543 22 38 0,988
Eib 25,3 45,23 1,732 28 46 0,987
Bepesa 27,1 34,86 1,294 12 20 0,990
Ocuna 26,4 32,71 1,141 6 10 0,995
Jluna 24,1 34,47 1,141 6 10 0,993
Braosicnvie cybopu — TV B3
Cocua 26,5 43,27 1,620 24 40 0,991
Eib 25,9 49,57 1,598 27 46 0,992
Bepesa 26,4 34,46 1,298 12 20 0,994
Ocuna 26,9 33,04 1,245 9 16 0,998
Coipwvie cybopu — TV B,
CocHa 22,5 48,87 1,600 27 45 0,978
Eib 22,1 48,99 1,786 32 51 0,974
Bbepesa 24,6 41,70 1,177 9 15 0,997
Ocuna 30,6 50,91 1,198 12 22 0,996
Onbxa 23,1 36,29 1,114 5 9 0,995
3abonouennvie cyoopu —TJ1V Bs
CocHa 20,8 54,22 1,806 35 57 0,978
Bepesa 21,7 47,46 1,283 15 27 0,992

IMpumeuanue: X — Bo3pacT apeBocToes, JeT; K, a, b —6e3pasmMepHble KOHCTAHTHI; A g — BO3PACT HACTYIICHUS
KyJIBMUHAIIAN TEKYIIETO TOANYHOTO MIPUPOCTA, JIET; A e — BO3pAcT HACTYIUICHHSI KyJIbMHHAIIUN CPETHET0 TOAMIHOTO
npupocta, Jet; R? — kod(QHIMEHT IeTepMUHALIHH MOIEIIH.
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Puc. 7.7.lnnaMuKa BHICOTHI IePeBbeB COCHBI 110 OTHOIIEHHIO K BHICOTE /IepeBbeB Gepe3nl (ci1eBa)
¥ eJin (CpaBa) M0 OTHOIIEHHIO K BBICOTE JepPeBbEB COCHBI B cy0opsix Mapmuiickoro 3aBo/LKbs
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Puc. 7.8. /luHaMuKa Macchbl CTBOJIA JIePEBbEB Pa3HbLIX NMOPOJ N0 OTHOIIEHHIO K Macce CTBOJIA
CpeIHero JepeBa OCHHBI B CBEKUX cy0opsx (cjeBa) M 0JIbXM BO BJIAKHBIX cyOopsax (cmpaBa) Mapmii-
CKOI0 3aBOJIKbS

BriBOaBI

1. B cyb6opsax Mapuiickoro 3aBosokbs npouspactaeT 10 BUIOB ApEBECHBIX PACTEHUN, OTHAKO B
COCTaB KOHKPETHBIX JPEBOCTOEB OJJHOBPEMEHHO MOXKET BXOAUTH He Oojiee IecTH U3 HUX. B cBexux
1 3200JI04€HHBIX CyOOpsIX Yallle BCEr0 BCTPEUAIOTCS IBYXIOPOIHBIE JPEBOCTOH, BO BIAXKHBIX U ChI-
PBIX — TPEXIIOPOIHBIE.

2. Tloponmnas CTpyKTYpa JIECOB B KaXJIOM 3KOTOIIE Cyry0o crenupudHa, XoTs IOYTH BO BCEX
W3 HHUX, KpOME CBEXKHUX CyOopel, Oe3pa3ieIbHO TOCIIOICTBYIOT OCpE3HIKH.

3. Jlons yyacTus pa3iIUYHBIX NTOPOJ JI€PEBBEB U3MEHSETCS B APEBOCTOSIX OYEHb CHUIIbHO. Ya-
1I€ BCEIO BEPOSATHOCTh BCTPEUAEMOCTH JAPEBOCTOEB PE3KO CHHMIKAETCS 110 MEPE BO3PACTAHUS J0JIE-
BOI'0 y4yacTusi B MX COCTaBE TOH WJIM MHOM JpeBecHO mopojsl. Bo BIaXXHBIX U CHIPBIX CyOOpsX
BCTPEYAaEMOCTh JIPEBOCTOEB C PA3JIMYHBIM y4acTHEM Oepe3bl 0TOOpaxaeTcs: KyrnojaooOpa3HOU KpH-
BOM C MAaKCUMyMOM, KOTOPBIH OTMeUaeTcsl mpu 6-7 equHUIax BKJIaja dTOM moposl. B cBexux cy-
O0OpsIX BCTPEYAIOTCS MOYTH C PABHOM BEPOSITHOCTHIO JIPEBOCTOM C PA3IUYHOM JOJIEH ydacTusi co-
CHBI, a B 3200JI0YEHHBIX CyOOpsiX — Oepesbl.

4. C yBenwdyeHHEM BO3pacTa JPEBOCTOEB MOPOIHBIM COCTAB JIECOB B CyOOpsx Mapuiickoro
3aBOJIKbS] HEYKIIOHHO U3MEHSETCS B CTOPOHY BOCCTAHOBJICHHSI KOPEHHBIX COCHSIKOB, OJIHAKO 3TOT
IpoIlecC MPOTEKAeT B KKJIOM M3 IKOTOIOB Cyry6o creruduyuHo. B cBexxux cyOopsx MpakTHYeCKU
BO BCEM BO3PACTHOM JMala3oOHE Pa3BUTHS JECOB JOMUHUPYIOT COCHSIKH, HEYKIOHHO YBEJINYUBAIO-
IIK€ JIOJII0 CBOEr0 MPUCYTCTBUS. J{0JIs TMCTBEHHBIX IPEBOCTOEB HAUMHAET CHUXKATHCS B JIECAX 3TO-
ro TJIY yxe ¢ 30yer, mpakTHYECKH MOTHOCTHIO ncue3as u3 Hux nocie 90 mer. Bo BimaxkHbIX cy0o-
PSIX JIOJISI COCHSIKOB 110 MEpe pa3BUTHS JIECOB TaK)Ke HEYKJIIOHHO BO3PACTaET, XOTS OYCHb JOJTO (10
60—701eT) B HUX JTOMUHHPYIOT JMCTBEHHBIC APEBOCTOM. B CHIpBIX M 3a00J0YEHHBIX CYOOpsX CO-

CHSKHW HAYMHAKT JOMHUHHUPOBATH TOJBKO B JIECAaX CTapIIc 100 JICT, ITOCTCIICHHO 3aMfEIllasa JHNCTBCH-
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HBbIE APEBOCTOU. [l0JI ydacTHsl €JIbHUKOB B JiecaX, KOTOpas BO BCEM BO3PAaCTHOM AMANa30HE MX
pa3BUTHS ropa3o HIXKE, YeM COCHSIKOB, BozpactaeT 10 1207er, HO 3aTeM pe3KO CHUXKACTCS.

5. B cybopsix Mapuiickoro 3aBoikbs 3amac U uromMacca CTBOJIOBOM IpEeBECHHBI yBEIHYH-
BAIOTCS JIMILb J0 ONPEIEIEHHOI0 BO3pacTa APEBOCTOEB, YTO CBA3aHO C MpeoliajaHueM Ipolecca
0TIaja JepeBbEB Hal MPOLIECCOM UX pocTa. Bo3pacT HacTymieHUs KylIbMUHALMKA HAIMYHOIO 3ara-
ca 3aBUCHUT OT ApeBecHOM nopoasl u TIIY.

6. Jlupupytormiee MoyokKeHUe MO0 MAaKCUMaIbHO HAKOJIEHHOW BeMMYMHE (PUTOMACCHI JPEBECH-
Hbl 3aHMMAIOT COCHSIKH, KOTOPBIM BO BJIQXHBIX M CBIPBIX CYOOpSIX MPAKTHUECKU HE YCTYHAIOT €llb-
HUKU. AyTcaiiiepaMu Be3Jie sIBISAIOTCS Oepe3Hsku. Ecinu jxe olleHHBaTh NPOU3BOAUTENBHOCTD JIpe-
BOCTOEB I10 CpeTHEMY TOAMYHOMY MIPUPOCTY (PUTOMACCHI, YTO O0JIee KOPPEKTHO C HIKOJIOTHUECKUX U
HHEPTreTUYECKUX MO3MIUH, TO JIUICPOM B CBEXKHX M 3a00J0YECHHBIX CyOOpSX SIBISIOTCS COCHSIKH, a
BO BJI&XHBIX M CBIPBIX — OCHUHHMKH. [IpOM3BOIUTENBHOCTD NAPEBOCTOEB C YBEIMYEHUEM CTEIICHU
YBJIQ&XKHEHUs1 OMOTOIIOB CHUXKAETCSL.

7. B cIoXHBIX 10 COCTaBY HACAXJICHHUAX C YBEIMUEHHUEM MX BO3PacTa MPOUCXOJAT BOIHOOO-
pa3Hble U3MEHEHUs 00IIeil BEeTMUMHBI (PUTOMACCHI CTBOJIOBOM JIPEBECHHBI, OCOOCHHO YETKO BbIpa-
skeHHbie B TJIY B3 u B4, KOTOpbIE CBSI3aHBI C MOCTENEHHBIM BBINAJICHUEM OJHUX MOPOJI 1EPEBHEB U
YBEJIIMUYEHUEM JIOJIA JPYTHX.

8. Bce nucTBeHHBIE MOPOABI JAEPEBHEB 3HAUUTENHBHO MPEBOCXOIAT MO CBOMM IapameTpam
(BeICOTE, MTMaMeTpy, (huTOMacce) XBOWHBIE, OKa3bIBasi HA HUX YTHETAIOIIee BO3/ICHCTBUE, 0COOCHHO
BBIPOXKEHHOE B JIPEBOCTOSIX MoJioke 35—45neT. JlepeBbs enu Bo Bcex TJIY ycrynarot mo pazmepam
JIEPEBbSIM COCHBI.

9. Bo Bcex rurporonax cyoopeir Mapuiickoro 3aBoyKbsi IMEIOTCSL OOJIBIINE PE3ePBHI MO OIl-
TUMU3ALHAN TIOPOJTHOTO COCTaBA APEBOCTOEB C LIEJBIO MOBBILIEHUS UX 3KOJIOI0O-PECYPCHOTO MOTEH-
uana. Oco6eHHo 00JbIIoe BHUMaHKUE (POPMHUPOBAHUIO APEBOCTOEB JIECOBOBI TOJIKHBI YAEIATH B
MOJIOZIOM HX BO3pacTe, IOMOras COCHE M €U OCBOWUTH JKU3HEHHOE IPOCTPAaHCTBO, 3aHUMAacMOe
OCHHOM U Oepe3oil.
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7.2.3.2.3aK0HOMEPHOCTH JTUHAMUKH NMPHUPOCTA epeBbeB
COCHBI B Pa3JIMYHBIX THIIAX Jieca 3aM0BeTHNKA

CriocoOHOCTh IPEBECHBIX PACTCHUN SBISATHCS UYTKUMH €CTECTBEHHBIMH MOHHMTOpaMH U OaH-
KaMU XpaHCHUs] UHPOPMAIMU O COCTOSIHWW BHEIIHEH Cpelbl U JUHAMUKE OMOTCOICHOTHYECKUX
IPOIIECCOB JTAaBHO MO IMEUEHA UCCIIE0BATEISIMU M ITUPOKO UCTIOIB3YETCS UTSl PEIICHHSI Pa3IMIHbBIX
HAayYYHBIX W MPUKIAJHBIX 3a1a4. HGCMOTpH Ha TO, YTO U3YUYCHHUIO JUHAMHKH IPHUPOCTa NCPCBLCB
MOCBAIIICHO OrPOMHOC YUCIIO Hy6JII/IKaLIHI>'I, MHOTUC BOIPOCHI ABJIAKOTCA AUCKYCCHMOHHBIMU WA
ci1a00 OCBEIEHHBIMHU, YTO CBS3aHO C Pa3HOOOpA3UEM JIECHBIX SKOCHCTEM W XapaKTepa BHEITHUX
BO3/ICHCTBUI Ha HUX. McciemoBarenn MaBHO MBITAIOTCS MOJYYUTH OTBETHI Ha BOIMPOCHI O TOM,
UMEIOTCA JIM O0IIMe 3aKOHOMEPHOCTH B JTUHAMHUKE MPUPOCTA JIEPEBbEB, MPHUCYTCTBYIOT JIU B HEH
CTPOro ACTCPMUHHUPOBAHHBIC BOJTHOBBIC KOMIIOHCHTBI U KaKOBa UX MPUPOJa, HACKOJIBKO CUHXPOH-
HBI KOJIeOaHMsI MHIEKCOB MTPUPOCTA APEBOCTOCB B Pa3HBIX IKOTOIMAX U MPHPOIHBIX 30HAX. [Ipudem
OOJBIIION WHTEPEC K ATHM BOIPOCAM IPOSBISIOT HE TOJBKO CHEIHATMCTHI B 00JIACTH JIECOBEICHHU,

HO U JPYIruX HAYYHBIX JUCHUIIIIAH.
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MHorumMu wuccienoBaTeNIIMA XOTSl U BBISIBJICHO HaJU4Me B JCHIPOXPOHOJOTHYECKUX Ppsliax
pa3IMYHBIX BOJHOBBIX KOMITOHEHT [2, 4, 7, 29-31, 34, 42, 43piHaKk0 MX YaCTOTHO-aMILTUTY/IHbIC
XapaKTePUCTUKH HACTOJNBKO MIMPOKH M W3MEHUYUBHI, YTO, BO-TIEPBBIX, MPAKTHUYECKH HUCKIIOYAET
BCSIKHME TOMBITKH BBIJCICHUS OOIIMX 3aKOHOMEPHOCTEH M, BO-BTOPBIX, MO3BOJISET NPU KEIAHUU
CBS3aTh UX T€HE3MC CO BCEMM M3BECTHBIMHM 3€MHBIMH M KOCMHUYECKUMHU pUTMamu. HakoreHHbIe
HAyKOW JaHHBIE CBUACTEIBCTBYIOT O HEOJHO3HAYHOCTH PEAKIIUU JICPEBLEB B OTBET HA OJIHU U TE KE
W3MEHEHUS BHEIIHUX ycloBHii. M, HA000poT, pa3Hbie MO MPUPOJIE BO3ACHCTBHSI MOTYT OTPaXKaThCS
Ha BEJIMYMHE TOAMYHOTO MPUPOCTa CXOAHBIM 00pa3oM, MOATOMY OJIHO3HAYHOE COOTBETCTBHUE MEX-
Iy WHAPUHOW TOAMYHOTO KOJIbIIA M JUHAMHKOM Kakoro-nuOo OJHOTO U3 (haKTOpOB YCTAaHOBHTH
NPUHIUIHAIBLHO HEBO3MOXHO. B jilecax ymepeHHO! 30HBI MOLUTHOCTH BO3ACHCTBHS J1I000T0 (hakTo-
pa Ha JIepeBhs MO OTHOIICHHUIO K APYTUM U3MEHSIETCS KaK B TEUEHHE OJHOTO CE30Ha, TaK U B MHO-
rojeTHeM paspese. CreyeT Takke MPpUHUMATh BO BHUMaHHUE TOT (aKT, YTO CIE/ICTBUE BCETO JIUIIb
00BSCHSICT IPUUMHY, HO HE MIPEIONPEEIIAET e¢, TO €CTh 10 X0y OTKIMKA JIEPeBhEB HA U3MEHEHUE
YCIIOBUH Cpebl, 00YCIOBIEHHOTO MHOTHMMH MPUYMHAMU, HEBO3MOXXHO BOCCTAHOBUTH JUHAMHKY
KQXKIO0T0 OTIENBHOTO (akTopa, a TeM 0oJiee MPOTHO3UPOBATH XOJ JATBHEUIIETO MU3MEHEHHS €ro
MOIIIHOCTH, KaK 3TO YacTO JIeJaroT ucciiefoBarenu. J[Jis MOBBIIEHUS TOYHOCTU MPOTHO30B JAMHA-
MUKH TPUPOJTHBIX IPOLIECCOB HEOOXOIMMO HCIOJB30BATh IIMPOKHI CHEKTP AKOTOMOB U BHUIOB
JPEBECHBIX pacTeHuid. TOIbKO TOT/1a MOKHO TOOUTHCS MOJIOKUTEIHHOTO PEe3yabTaTa.

Kosnebanus rogquuHOro MpUPOCTa IEPEBbEB, Kak MMOKa3alu HallM uccienaoBanus [12-14, 17, 21-
24, 26], ABnAOTCSA Yalle BCEro OTPakeHHEM OHMOTEOLEHOTHYECKHMX IPOIIECCOB, a HE KOJeOaHui
kiuMmaTa. Llenononynsuuy ApeBeCHbIX PACTEHUHN K TOMY K€ JOBOJIBHO HEOJHOPOIHBI 110 XapaKkTepy
pocTa claramiux WX WHANBUAYYMOB. BOTHOBOI XxapakTep mpupocTa JepeBbeB 00YCIOBICH HHEP-
IIUOHHOCTBIO <«Pa0OTHI» OCHOBHOTO MEXaHHM3Ma CaMOPETYJISIUU JIECHBIX IKOCHCTEM, JIeHCTBYIOIIIE-
ro Ha OCHOBE MPUHLHKIA OOpaTHOM CBS3M MEXIY ClaralmoluMu HUX 3JeMeHTaMmu. YUepenoBaHue
BHEIITHUX BO3JCHCTBUN Pa3IMUYHON MOITHOCTH U MPUPOBI, HE OTIWYAIONINXCS 0COOOU PETyIIspHO-
CTBIO, (POPMHUPYIOT, BO B3aUMOCBSI3H C BHYTPEHHHUMHU CBONCTBAMH 3KOCHUCTEM, CIIOKHBIN KBa3HIIE-
PUOIUYECKUH X0 IPEBECHOTO IPUPOCTA, CYTy0o crierUIHbIN I KaXKI0ro SKOTOIIA.

Ilenp HamMX MCCNEAOBAHUN 3aKioyanach B MOUCKE 3aKOHOMEPHOCTEH AMHAMUKH TOJAUYHOTO
pazuaNbHOTO MPHUPOCTA AEPEBHEB COCHBI 00bIKHOBeHHOM (PiNUS sylvestrid..), mpouspacraronux B
pa3IUYHBIX TUIAX Jieca 3amoBefaHnka «bonbimas Kokmiara», U OIEHKE pONIM OMPEICNSIONIUX €
(daxTopoB.

O0bexTH U MeTOAMKA. VICXOQHBIM MaTepuaioM AJi MPOBEACHUS JACHIPOXPOHOIOTHYECKOTO
aHain3a, KOTOPBIA MPOBEIEH IO JBYM IIKajlaM BpeMeHH (aOCOIIOTHOW XPOHOJOTMYECKOW M BO3-
pacTHOM OMOJIOTHYECKO#), MOCTY MU KEPHBI JJPEBECHHBI, B3AThIC C IIOMOIIBIO0 BO3pacTHOTO Oypa-
Ba [Ipeciepa y 166 MoaenbHBIX AepEeBbEB COCHBI OOBIKHOBEHHOM (IO OJTHOMY C Ka)KIOTO JiepeBa Ha

Beicote 0,3-0,5M 0T MOBEpXHOCTH MOYBHI), MPOM3PACTABIINX B 14 5KOTOMAX pa3IMYHBIX THUIIOB Jie-
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ca 3allOBETHUKA U MPHJIETAIONINX TePpUTOpHid. BEIOpaHHbIE 1epeBbsi HE UMENTU KaKHX-JIMOO BHEII-
HUX NOBPEKJICHUN. M3MepeHne IMpUHBI TOANYHBIX KOJIEI] IIPOBEACHO C MOMOIIbI0 OMHOKYIISIPHOTO
MHUKPOCKOIIa Ha BBICYIICHHBIX W 3alIMIEHHBIX OCTPBIM HOXKOM KepHaX ¢ nmorpemrHocTbio +0,05Mm.
Jns 06paboTk U(PPOBOro MaTepuasia UCIOIb30BAH MEPCOHANBHBIA KOMIBIOTEP U MAKEThl MPH-
KJIaaHBIX porpamm Excelu Statistica.

Pe3yabTaThl ucciieqoBaHuii 1 ux uHTepnperamus. [llupuHa roguyHBIX KOJIEI] Y JI€PEBHCB
COCHBI, KaK MMOKa3aJii U3MEPEHUs, BapbUPYET BO BCEX TUIAX Jeca B OYEeHb OONBLIMX Tpenaenax (oT
0,1 1o 10 mM), oHAKO €€ CpelHHE 3HAYCHHUSI B HEKOTOPBIX HKOTOINAX, HECMOTPS HA 3TO, CYIIECT-
BEHHO pa3jIMyaroTcss MEKIy coboit (tadm. 7.31). Hambosee mmpokue roguyHbIe KOJbIA JEPEBbs
UMCIOT B COCHSIKE-UYepHUYHHUKE, a CaMble y3KHEe — Ha BEPXOBBIX 00oTax. BenmunHa cTaHaapTHOTO
OTKJIOHCHUS IIUPUHBI TOJMYHBIX KOJIEI HanOoJiee BeMKa Y IEPEBbEB B COCHSKAX JHINAWHUKOBO-
MILIUCTHIX, @ HAUMEHBIIIAsi — B COCHSIKAX CarHOBBIX.

Tabnuya 7.31
IMoxa3aTe/in K3MEHYMBOCTH HIMPUHBI TOMAMYHBIX KOJIEIl JIEPEBHEB B PA3HBIX 3KOTOMAX

Tun O06beM BBIOOPKH, IIT. [Tokazarenu MUPUHBI TOAMIHBIX KOJIEI, MM
Jeca SKOTOIIOB JIEPEBHEB KOJIEIL M min max 3
JIHI 1 15 1115 1,57 0,10 8,30 0,93
JIIIM 4 49 3858 1,66 0,10 10,00 1,10
BP 1 14 1039 1,39 0,20 7,70 0,92
YEP 2 20 1528 1,70 0,10 6,80 0,79
JITIK 1 16 1934 1,60 0,10 8,30 1,00
[TOUM 1 7 932 1,52 0,15 4,70 0,83
Cd 4 45 4938 0,85 0,05 5,50 0,61

Mpumeuanue: JIII — nmumraitaukoBeri, JIIM — numaitaukoBo-MImHCTEIH; BP — OpycHrmuHukoBwIid; YEP — gep-
HnaHAKOBEIH; JITTK — mumoBo-kucnnaankoBsiii;, [IOMM — noiimennsrii; CD — ctharnoBeiii; My — cpennee apudmernde-
CKO€ 3HAUCHHE IUPUHBI TOJJUYHBIX KOJICI[ ICPEBhEB B BEIOOPKE; MiN, MaX —MUHUMAIIbHOE ¥ MAKCHMAIbHOE 3HAYCHUS
HIMPUHBI TOJMYHBIX KOJIEL, Sy — cpejiHee KBajpaTuieckoe (CTaHAapTHOE) OTKIOHEHHUE IIUPUHBI TOMYHBIX KOJIEI]

[IpencraBneHHble B TaONMIE JAaHHBIE MOKA3bIBAIOT JIMIIL OOIIYI0 KapTUHY BapHaOelbHOCTH
IIMPUHBI TOJUYHBIX KOJIEIl IEPEBbEB U XapaKTEPHU3YIOT B ONPEACICHHON Mepe CTeneHb OJaronpu-
ATHOCTH JIECOPACTUTEIBHBIX YCIOBHH, HO HE OTPAXAIOT XapakTepa M3MEHEHHH pajnalibHOTO To-
JMYHOTO IPUPOCTA, MPOUCXOSIINX B TEUEHHE BCEH MX JKU3HM. [|JI OLIEHKH PEakIiy JIepeBhEeB Ha
U3MEHEHHE YCJIOBUM Cpebl MX OOUTAaHUS HEOOXOIUMO HCIOJIb30BATh MHBIC MMapaMeTphl U Jpyrue
METOAMYECKHE TPUEMBI.

M3MeHYMBOCTD IIMPUHBI TOJUYHBIX KOJIEIl AEPEBbEB, KAK JABHO OBUIO YCTAHOBJIEHO HCCIIEHO-
BaTEJISIMH, B ONPENENICHHON Mepe CBsi3aHa ¢ UX Bo3pacToM (), 4To MmposBIIseTCs B BUJE HEKOETO
TpeH/a, KOTOPbIi HamnyduM o0pa3oM anmnpokcumupyet pyakus Hunga-Ilapero

Y = K@xp(-dt’) + m

Bce mapameTpsl 3T0# (GyHKIMH MMEIOT KOHKPETHBIA Omodusnueckuii cMmbici: K — MCXOTHBIN

MOTEHIIAT POCTa AEPEBHEB; M — HIDKHUM Ipeaes, K KOTOPOMY CTPEMHUTCS MIMPHUHA WX TOAWYHOTO

KOJIbIIA; @ — CKOPOCTb CHM)KCHHUS IMUPHUHBI TOAUYHOI'O KOJbIla C BO3pAacTOM, CBsI3aHHAsA C UCTOLIC-
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HHEM PECypPCOB CPEbl BCIEACTBHE U30BITOYHOM TYCTOTHI JPEBOCTOS; D — CITOCOOHOCTH JIEPEBhEB K
MIPEOOICHUIO COMTPOTUBIICHHSI CPEIBI B IKOTOIIE HX POCTY.

Pacyersl mokasanu, 9YTO JTUHUU BO3PACTHOTO TPEHAA TOAMYHOTO MPHUPOCTA IEPEBHEB KAKIOU
IICHOMOMYJISIIIMK, B PE3yJIbTaTe BO3JICHCTBHS Ha HEE BCEro KOMILICKCA OMOTEONEHOTHYECKUX (hak-
TOPOB, MPOXOAT Ha TIOCKOCTH B BRIOPAHHOM CHCTEMe KOOpAUHAT cyrybo cnenuduuno (puc. 7.9).
OcobenHoctr (HOpMBI TUHUHN TPEHIA XOPOIIO OTPAKAIOT 3HAUCHUS MApaMETPOB APOKCUMHUPYIO-

KX UX (PYHKIHA, KOTOPBIC U3MEHSIOTCS B MIMPOKUX npenenax (radn. 7.32).Haubonee BbIcCOKUM

3 - 4 -
— JII
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< 2 1 <
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Puc. 7.9./Iluanu BO3pacTHOrO TpPeHIa AMHAMUKM CpeHel IMPHHBI TOAUYHBIX KoJIell AepeBbeB B
Pa3IMYHBIX THIIAX Jieca 3anoBeqHuKa «boabmas Kokmara»

Tabauya 7.32

3HaueHus napamMeTpoB (YHKIHHN BO3PACTHOTO TPEH/Aa PaMaJbLHOTO MPHUPOCTA
JIePeBbEB COCHBI B PA3JIMYHBIX THIIAX Jieca 3anoBennnka «boabmas Kokmara»

Tun 3HaueHus napamerpos Gpynkuun Y = K@xp(-at’) + m
seca K m ano? b R?
JII 2,83 0,00 0,355 1,793 0,973
JIIM 3,83 0,63 258,8 0,473 0,929
EP 2,85 0,99 30,48 1,405 0,967
YEP 3,62 0,00 106,9 0,567 0,967
JITIK 3,41 0,00 75,13 0,567 0,862
[IOMM 5,49 0,00 78,00 0,631 0,989
Co 1,28 0,25 181,5 0,419 0,937

MCXOJHBIM MOTEHIIMAJIOM POCTa, KaK CBUICTEIHCTBYIOT MPUBEICHHBIC JaHHBIC, 00IaaeT IEHOIO-
MYJISAIHS COCHBI B CIIOKHOM JpeBocToe coctaBa 4E3J/In2C1b, npouspacraroimieM Ha OOraThIX dIIro-
BHAJIbHBIX MMOYBaX B MpHOpekHOi 30He 03. Illymbep (kB. 35), 3aTOMIsIeMOit BO BpeMsi BECEHHETO
1mojoBoAbs BogaMu p. bonbiias Kokmara. Heckoinbko MEHBIIMN MOTEHIIMAT POCTA Y LIEHOTOMYJISI-
LU 1€pEBbEB B COCHSIKAX JIMIIAWHUKOBO-MIIUCTHIX U YEPHUUYHUKOBBIX. CaMblil e HU3KUM UCXOI-
HBII TTOTEHIIMAT POCTa UMEIOT LEHOMOMYIISAIUNA COCHBI HA BEPXOBBIX 0OJIOTAX, IJI€ YCIOBHUS CPEIbI
HanOoee xecTkre. CKOPOCTh CHIDKEHHS ITUPUHBI TOJUYHOTO KOJIbIIA JEPEBHEB C BO3PACTOM HaM-
BBICIIAsl B COCHSIKAX JIMIIAMHNKOBO-MIIMCTHIX, YTO CBSI3aHO C HANPSKEHHBIMU KOHKYPEHTHBIMHU OT-

HOHICHUAMHA B LCHOIOMYJIANHNAX, BOSBHUKIIUMHU B PE3YJIbTATC HU30BITOYHOH MX I'YCTOTHI. Haumensn-
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niee 3Ha4eHHe ATOro mapameTpa (YHKIMM MMEET LIEHOMOMYJALUsS B PEAKOCTONHOM COCHSKE JIH-
NIAIHUKOBOM, JIEPEBbsi B KOTOPOH 001anatoT Hanboliee BHICOKON CIIOCOOHOCTHIO K MPEOIOICHUIO
COTIPOTHBIICHUS CPEJIBI UX POCTY.

JJis OLIEHKH peakIuy JepeBbEeB HA U3MEHEHHE YCIOBUM Cpe/ibl UX OOUTAaHUS OOBIYHO MCIOJIb-
3YIOT HE a0COJIIOTHBIE BEIMYUHBI TPUPOCTA, & MHAEKCHI, KOTOPbIE MPECTABISAIOT COOOH OTHOIIEHHE
(haKTUYECKUX 3HAYCHHUH MIHPUHBI TOJUYHOTO KOJbIA K TEOPETHUYECKUM, BBIYUCICHHBIM IO Tapa-
MeTpaM (QYHKIIUHA BO3PACTHOTO TpeHaa. OT MpaBUILHOCTH U KOPPEKTHOCTH MPOIIETYPHI BBIACICHUS
9TOM (PYHKITUH, IPEACTABIISAIONIEH CBOCOOPA3HbIN «IT03BOHOYHUK KU3HEHHOTO IMKJIa POCTa JIepe-
Ba, MOJIHOCTBIO 3aBUCAT BCE MOCJIEAYIOIINE XapaKTePUCTUKN BPEMEHHBIX PSAIOB, B TOM UYHCIE 3HA-
YeHHS MHJIEKCOB U MX YaCTOTHO-aMIUTMTYAHBIX mapameTpoB. MccnemoBarenu 0OBIYHO MOIOHPAIOT
€e M0 BBIOOPKE TOJUYHOTO MPUPOCTA JEPEBHEB M3 KAKOT0-TMOO0 KOHKPETHOTO KOTOMA WM THIIA
jeca, yCpeIaHss IoJydyeHHbIe JaHHbIE IO KaKIOMY KajleHIapHOMY roay. Takol Mmoaxo K peleHuo
3aJa4d IPaBOMOYHO HCIIOJIb30BAaTh TOJBKO IMPH aHAJIMW3€ OJHOBO3PACTHBIX IIEHOMOIYNSALMNA Je-
PEBBEB OJIMHAKOBOW T'YCTOTHI, POM3PACTAIONIUX B MpeaeNiaX OAHOro Tuma Jieca. J[ns aHanm3a xa-
pakTepa pocTa pa3HOBO3PACTHBIX APEBOCTOEB OH YK€ HE MOIXOTUT. DTOT MOAXO] HENb3sI UCIOIb-
30BaTh TAaK)Ke JUIsl aHAJIM3a POCTa APEBOCTOEB, PA3IUYAIOIINXCSI MEX Ty co00il IO TYCTOTE U THUIIaM
Jeca, Tak KaKk KaXJAOMY M3 HHX NPHCYIIa CBOA Cyryoo cmeruduueckas (QyHKIUsS BO3PACTHOTO
Tperna. @opma U CTENeHb BBIPAKEHHOCTH ATOM (PYHKIIMU, KaK TOKA3ald HAIIN TPEIbITyIIUe UC-
cienoBanus [12, 21, 24, 26]y0poii CyIIeCTBEHHO Pa3IUYalOTCs ke y JICPEBhEB B Mpeeiax Oj1-
HOM LIEHOTIOMYJISLINH.

I'ne >xe BBIXOJ W3 co3naaBuieiics cuTyauun? Kak mpaBuibHO BBIOpATh JUHUIO BO3PACTHOTO
Tperna? Mbl cuuTaeM, 4To 3Ta JUHHS JODKHA TMPOXOAUTH Yepe3 TOYKU CPEIHUX 3HAUYCHUN roand-
HOTO MPUPOCTA JAEPEBHEB, IPOU3PACTAOIINX BO BCEX DKOTOIAX, UCKIIIOUYAs BEPXOBBIC 00JIOTa, T
JecopacTUTeIbHbIe YCIOBUS cyry0o crnenududeckue. Takoil MmMoaxol K BBLACIEHUIO (YHKIIMH
TpeH/a Mbl cuiuTaeM Oojiee 0OOCHOBAaHHBIM, YEM TPAAUIIMOHHO HCIIOJIb3YyEMbIM HCCIeI0BaTENSIMH,
TaKk Kak OH TO3BOJISET MPOBOJUTH CPABHUTEIHHYIO OIICHKY XapakTepa pocTa KaK OTAEIbHBIX Je-
PEBBEB, TaK U LIEHOMOMYJISIIHA B IIEIOM, COOTHOCS UX C HEKOTOPHIM OMOJIOTHYECKUM IMAIOHOM,
0TOOpaXkaroIMM HMCTUHHBIA XapaKTep BO3PACTHBIX U3MEHEHHH, CBA3aHHBIX C OCOOCHHOCTSIMU pa3-
BUTHS JIPEBOCTOEB U BO3/EUCTBUSA OUOIEHOTHYECKUX (PAKTOPOB, @ HE C PE3YIbTATOM CIUIAKUBAHUS
pAnoB (haKTHUECKUX 3HAUYEHUW TOAMYHOrO MpHpocta. Tak, K mpuMepy, €Clid JAEPEBO MOSBISICTCS
MIOJT TIOJIOTOM JIeca, TO €T0 MPUPOCT ATUTEIBHOE BPeMsI MOXKET HaAXOJAUThCS Ha OY€Hb HU3KOM YPOB-
HE WK K€ OyJeT MeIJICHHO BO3pacTaTh 0 Mepe BbIX0J1a 0COOM B OCHOBHOII SIpyC B pe3yJbTaTe Oc-
BOOOXK/IEHU KU3HEHHOTO mpocTpaHcTBa. COBEPIICHHO MHAs KapTUHA OyaeT HaOMoAaTbcs B TOM
ciIydae, eClii JIEpPeBO BO3HHMKAET Ha CBOOOIE. B pesynbrare TUHUU BO3PACTHBIX TPEHIIOB ATHX JIpe-
BOCTOEB CTaHyT CYIIECTBEHHO DPa3IMYaThCs, W MHIEKCHl MX TOJWYHOTO MPUPOCTA HENb3s Oyaer

CpaBHUBATh MeXay coboil. Mcnonab3oBaHHE 3TOr0 METOIUYECKOTO NMpHeMa OCOOEHHO IEeNeco00-
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pa3HO B Pa3HOBO3PACTHBIX JAPEBOCTOSX, TIE IS PA3BUTHS KaXKI0W OCOOH HITM MOKOJICHHUS IIEHOTIO-
NYJISIIAA CKJIaJIBIBAIOTCSL CBOU CYT'y0O crieliu(u4ecKrue YCIOBHUS CPEJibl, HAKJIabIBAIOIIHE OTIICYa-
TOK Ha XapaKTep BO3PACTHOM TUHAMUKHU IIMPHHBI TOJJUYHBIX KOJICI ICPEBhER.

Ha ocHOBe pacyeToB yCTaHOBIIEHO, YTO T€HEPAITBHYIO JIMHUIO BO3PACTHOTO TPEHIA TOAUYHOTO
NPUPOCTa JIEPEBbEB BO BCEX THUIAX Jieca, UCKII0Yasl c(arHOBbIE, HAWIYYIINM 00pa3oM amlmpOKCH-
MHUPYET ypaBHCHHE

Y = 7,4558xp(-0,69%**%): R?= 0,940,
rae Y — BeJIMYrHA PaualibHOTO TOJUYHOTO TPUPOCTa, MM; t — Bo3pacT nepeBa, jer. ['eHepanbHyo
e JIMHUIO BO3PACTHOTO TPEH/IA TOAUYHOTO IPUPOCTA IEPEBHEB B COCHAKAX C(ArHOBBIX OMHCHIBACT
Jpyroe ypaBHEHHE

Y = 1,9028xp(-0,33&"%*%: R*= 0,928.

BennumHa nHAEKCAa TOAMYHOTO MPUPOCTA JAEPEBHEB BO BCEX IKOTOIMAX U3MEHSETCs, KaK TOKa-
3aJIM pacyueThl, B BEChMa 3HAUUTEIBHBIX mpenaenax (tadi. 7.33),4To CBHICTEIBCTBYET O OOJBIION
MOIITHOCTH BO3JCHCTBYIONIMX HA I[CHOMOMY/ISIIMHA KOJIOTHYSCKUX (DAKTOPOB M BBICOKUX aJarTaIlu-
OHHBIX BO3MOXHOCTSIX COCHBI, CIOCOOHOM MpoW3pacTaTh B IMIMPOKOM JHANA30HE YCIOBHU CPEIBI.
Oco0eHHO BenrKa BapruaOeIbHOCTh 3HAUCHUH MHIIEKCOB, BHIPAKCHHAS BEIMYMHOW MX CTaHIApPTHO-
r0 OTKJIOHCHHUS, B COCHSIKAaX C(HarHOBBIX, MOMMEHHBIX U JIMIIOBO-KUCIUYHUKOBBIX, YTO YKa3bIBACT
Ha HECTAOWJILHOCTh YCIIOBHI CPe/bl B JAHHBIX 3KOTOIAX, 3HAUUTEILHO U3MCHSIOIICIHCS BO BpeMe-
HH ITO]1 ICHCTBUEM KIMMATHYCCKUX M OMOIIEHOTHYECKUX (PakTOpOB (OIICHKA BKJIaaa STHX (aKTOPOB
B M3MCHCHHE BEJIMYMHBI WHJICKCOB MpHUpocTa OYyIET JaHa B MPOIEcce MOCICIYIONIEro aHaIn3a).
MeHblile BCET0 BEJIUYMHA MHACKCA MPUPOCTA JIEPEBbEB U3MEHSCTCS B COCHSIKAX YCPHUUYHUKOBBIX.
CpenHsis BeIMYMHA UHICKCA IPUPOCTA HAUOOJIBIIMX 3HAYCHUH IOCTUTAET B TIOMMEHHOM JKOTOIIE, a
HaWMEHBIIINX — B COCHsIKe-OpycHU4HMKe. HeGonpmoe otknonenue ee or 100 YcBumerenscTByeT 0

MPaBUIILHOCTH BBIOOpa (YHKITMH BO3PACTHOTO TPEH/A.

Tabauya 7.33
IMoka3zaTe/in M3MEHYHMBOCTH HHAECKCOB MPHPOCTA 1ePEBHEB B PA3IMYHBIX IKOTONMAX

3HaYCHNS CTATUCTUIECKUX ITapaMeTPOB B PA3THMYHBIX IKOTOIIAX
[TapameTtp v
JII JIIIM bP YEP JITIK [Houm Cod
M, 92,2 97,3 79,0 96, 112)2 124,7 113,5
min 4,0 6,6 15,5 4,3 10,9 13}4 6,3
max 291,8 356,71 265,8 293 416,0 33p,1 556,0
Sy 50,6 49,3 35,8 30, 56,3 59,9 74,0

AHanmm3 MOJTyYeHHBIX JTAHHBIX IMOKa3al, YTO JMHAMHUKa WHACKCOB TOAMYHOTO IMPHPOCTA Jie-
PEBBEB B KXKOM IKOTOIIE Cyry0o crienupuvHa U pa3feisieTcs Ha psij 3TanoB. Tak, B COCHSKE JH-
maﬁHHKOBOM, MpEaACTaBJICHHOM YCJIIOBHO-OAHOBO3PACTHBIM HECT'YCTBIM APCBOCTOCM, BO3HUKIIINM Ha
rapu 1932rona, B tuHAMUKE BEIWYMHBI HHJIEKCA PUPOCTA JEPEBHEB YETKO BBISBIISCTCS BOJTHOBAS
KOMITOHEHTA ¢ reproaom 68 et (puc. 7.10),onucbiBaeMas CHHYCOUAAIbHBIM YPaBHEHHUEM

Y = 49,48in(22{/68 — 0,211) + 93,2; R= 0,741,
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rae Y —BeTudyrHa UHCKCA PagruabHOTO TOJUIHOTO TIPUPOCTA AepeBheB, %0; 1 — KajaeHAapHBIN TO/I.
[IpuBeneHHbIE TaHHBIC MOKA3BIBAIOT, YTO 10 1975r0na B TeueHue 34 jieT BeIMYMHA WHJEKCA MPU-
pocTa JepeBbeB MOCTOSHHO HAXOMIACh HIDKE CPEIHEr0o reHepaln30BaHHOTO ypoBHS, a ¢ 197610
2009roxa — Beimie ero. [1pu aTom oHa 10 1952rona HEYKIIOHHO CHMJKAIACh, a 3aTeM Havaja (uryk-
TYHPOBATh U MOCTENEHHO yBeauYnBaThcsa. OCOOCHHO pe3Koe BO3pacTaHWE 3HAYECHUN MHJIEKCA MPH-
pocTa MPOM3OIII0 Ha OYEHh KOPOTKOM BpeMeHHoM orpe3ke ¢ 1974mo 1978 roxsl. [locne sToro

BHOBb HAYaJIOCh HCYKJIOHHOC CHHIKCHUC MTOKAa3aTCIIA.
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Puc. 7.10.I[I/IH21MI/IK3 HHICKCOB PA/IMAJIBHOIO MPHUPOCTA AC€PEBHEB B COCHAKE JUINAiHUKOBOM

KaxkoBa >xe mpuurnHa BO3HUKHOBEHUSI BOJJHOBOM KOMITOHEHTHI B JTMHAMHUKE MHACKCOB T'OJIMYHO-
ro npupocra JnepeBbeB? ONHO3HAYHO OTBETUTH HA 3TOT BOMPOC JTOBOJBHO CIOXHO, OJHAKO yBE-
peHHO MOXXHO CKa3aTh, YTO OHA HE CBsA3aHA C UBMCHCHHUCM ITOTI'OAHBIX yCHOBHﬁ, HOCKOHLKy B p;max
3Ha‘{€HHI>'I MGTGOpOJ’IOI‘I/I‘IeCKI/IX HapaMeTpOB JJIMHHOBOJIHOBAsA COCTaBJIAIOIIAA OTCYTCTByeT, 0 4cM
MBI HEOIHOKpaTHO mucanu [16, 20, 22]u nuHamMuiKa UX 3HAYEHHUH MpeACTaBiIsieT cO00# mpaKkThye-
CKH OECCBS3HBIN «IIyM» ¢ pa3MbIThIM criekTpoM (puc. 7.11).He cBsi3aHa oHa ¥ ¢ K3MEHEHUEM COJI-
HG‘-IHOﬁ AKTUBHOCTHU U BO3MYH_IGHI/II‘/JI MAardmuTHOT' O ITOJIA 3€MJ'II/I, HOCKOHBKy AWHaAMHUKa 3HaquI/II>'I HH-
JECKCOB HpI/IpOCTa 3HAYUTCIIBHO OTJINYACTCA OT HUX 110 4aCTOTEC U aMHHI/ITy,Z[G KOH€6aHHﬁ 3H21‘I€HPII>1.

Bo3HuKHOBEHME NITMHHOBOJIHOBBIX KOJI€OaHWI BEIMUMHBI MHACKCOB IITUPUHBI TOJIUYHBIX KOJIEI]
CBSI3aHO, Ha HAIl B3TJISJ, C CYIIECTBOBAaHMEM MEXaHHW3Ma CaMOPETYJISIINU PA3BUTHS IIEHOTOIYIIs-
I[UU JICPEBHEB, ACHCTBYIONIETO HA OCHOBE €€ OOPaTHOM CBSI3M C Pa3BUTHUEM HAIOYBEHHOTO IMOKPOBA,
COCTOAHHUEM CaMOﬁ IIOYBBI U FPYHTOBBIX BOO, ABJIAIOIINXCS TAKMMHU XKC paBHOHpaBHBIMI/I KOMIIO-
HEHTaMU OMOTEOIEHO30B, Kak U ApeBocToi. [lageHune mpupocra nepeBheB B HAYAIbHBIA MEPUO]
OTHOCHTEJIBHO €r0 CPEeIHEro ypoBHs (ITAllOHA) CBSA3aHO C YHHUYTOXKCHHEM I10KapOM KHBOTO Ha-
MOYBEHHOTO MOKPOBA M MOJCTHIIKH, KOTOPHIE MPEIOXPAHSIOT UX KOPHU OT TEeperpeBa U HCCyIe-

HH.
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Puc. 7.11.]lunaMuKa cCyMMBI 0CaIKOB 3a Maii-aBryct (A), cpeaHeii MecsiuHOii TeMIepaTyphbl B03-
ayxa B Teyenue jJetHux (B) u 3umuux (B) mecsineB roga mo 'MC Homkap-Oaa

bonpmas KOHKYPCHIIUSA CaMOCCBa COCHBI Ha rapsax 3a MUTATCIIbHBIC BCIICCTBA U BJIary UJACT B

HAYaJbHBIA MEPHOJI C TpaBaMM, YTO HETATUBHO OTpakaeTcs Ha ero pocte. CaepKuBaeT pocT Mo-

JJOJHAKOB COCHBI U 6I)ICTpa$I Y6I)IJ'IB JJICMCHTOB ITMTaHUsS B IIOYBC, 06YCJ'IOBJ'IGHH3H OTCYTCTBHEM Ha

NEePBBIX MOpaxX WX BO3BpaTa B OMOIIOTMYECKUN KPYTOBOPOT MIIH CIIAOBIM €ro MOCTYIUIEHHUEM OT pas-

JJOKECHHUA oIlajaa. IIo MCPC pa3BUTHA HAIIOYBCHHOT'O IMOKPOBAa U HOPMAJIM3AallUU IMPOLECCa PA3JI0KE-

HUs OoIlaga B OKOTOIIC, 4 3TO Ha rapsax B COCHAKax JIMIITAMHIKOBBIX CTa6I/IJ'II/I31/IpyeTCH JIMIIBb 4Y€pE3

20-25net [15], mpupoCT AepeBhEB HAUMHACT IMMOCTEIIEHHO YBEIWYHBAThCs. [lanpHeiiee ke pa3Bu-

THE JIMIIAHHUKOBOI'O IMMOKpPOBa OTPULATCIILHO OTPAXKACTCA Ha pOCTC ACPCBLCB, TAK KAK OH HAUYUMHACT

MNEpCXBATBIBATL OCHOBHYIO YdCThb HNOCTYHNAKOIINUX aTMOC(bepHBIX OCaAKOB MU JJICMCHTOB IIUTAaHUA
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[5, 25, 27, 41]peiaensist B TOYBY 9K30METaOOIUTHI, HEOIArOMPHUATHO ACHCTBYIOIINE HA IPEBOCTOM.
BonHOBO# XapakTep IMHAMUKH IPUPOCTA IEPEBHEB O0YCIOBIIEH TAKXKE 3aMa3/[bIBAHHEM OTBETHBIX
peaKIuii KaXJ0ro M3 ATUX B3aMMOJCHCTBYIOIIMX MEXAYy 000 KOMIIOHEHTOB, COCTaBJISIOIINX
CUCTEMY «pecypc — MoTpeduTens». B Takoil cucteme, cOCTOSSHUE KOTOPOU Peryaupyercss mocpe-
CTBOM OTpPHIIATEIbHBIX OOPAaTHBIX CBA3EH, 00s13aTeIbHO BO3HUKAIOT aBTOKOJIEOaHUsI, HapylIaeMble
B Ompe/e/icHHON Mepe BHemHuMH (akropamu [1]. Eciu npuHSTH 3Ty THIIOTE3Y 3a OCHOBY, TO BCE
CTaHOBUTCS BIIOJIHE OOBSICHUMBIM.

Baxknyio poiib TOJICTMJIKM B JIECHBIX 3KOCHUCTEMaX OTMEYalld MHOTHE HCCIeI0BaTeNN
[5, 6, 8, 28, 39, 41lyka3siBas Ha TO, YTO OHA SBIACTCS HE TOJBKO OAHUM M3 OCHOBHBIX MX KOMIIO-
HEHTOB W MPOJYKTOB JKU3HEACATEIHHOCTH, HO U (HaKTOPOM, BIHSIONINM Ha BCE OMOTEOIICHOTHYE-
CKH€ TPOIIECCHI, B TOM YHCIIe Ha POCT W MPOAYKTHBHOCTh ApPEBOCTOs. JlecHas moacTuika, obecre-
YuBas JKU3HEAEATEIbHOCTh TPUOOB, MOYBEHHOW Me30(ayHbl U MHOTOYHUCICHHBIX MUKPOOPIraHU3-
MOB, SIBJISIETCSI BaKHBIM 3BE€HOM B OMOJIOTMYECKOM KPYrOBOPOTE BELIECTB M SHEPrHH, MOCTABIssA
PACTEHHSIM YTIIEKUCIIOTY, a30T M AJIEMEHTHI MUHEPATbHOTO MUTaHUsI. TeMITbl HAaKOTUICHHUS U Pa3Jio-
JKEHUS TIOJICTUIIKHA 3aBUCAT OT MHOTUX (PAKTOpPOB: COCTaBa JAPEBOCTOs, KIUMaTa, MOYB, YUCICHHO-
CTH IMOYBEHHON Me30(ayHbl, aKTUBHOCTU TPHOOB U MUKpoOopraHusMoB. MccienoBanusi mpoiiecca
pa3BUTHS TOJCTUIIKH B CBEXHUX Oopax bpsiHckoi obmactu, nmpoBenenubie .M. CMOIbIHUHOBBIM
[39], mokasanu, 4TO B IMHAMHKE €€ MAacChl OTMEUAIOTCS TPU MEPHUO/Ia; UHTCHCUBHOTO HAKOIUICHUS,
cTabUIM3alny 3armaca U MEUICHHOTO €r0 YMEHbINeHUs. Pa3BUTHE JIECHOW MOJCTHIKA — HE TTPOCTOE
U3MEHEHHE €€ MacChl, a CJIOKHBII MPOoLecC pa3oKeHUsl U MPeBpalleHNs] HAKOIUIEHHOTO B Hell op-
TaHUYECKOTO BEIIECTBA, 3aKaHYMBAIOUIEECS €ro MOJHOM MHUHEpAIM3alMel, MPOTEKAIOMUA HeTu-
HeltHo. JlecHast mOACTUIIKA, TaKUM 00pa3oM, pa3BUBACTCS IUKJIMYECKU, YTO €CTECTBEHHO OTpaXka-
€TCs Ha XOJIe pOCTa IEPEBHEB.

VY najgeHue MOACTHIKA MPUBOIUT, 0 AaHHbIM K.M. I"abapaxumoBa [8], Kk HCCYIIEHUIO TTOYBBI
Ha JIOBOJIPHO 3HAYHMTENIbHYIO TJyOUHY, YMEHBIIEHUIO TOABMXHBIX (hopM docdopa, Kaaus u oOMeH-
HBIX OCHOBaHUH. VICKyCCTBEHHOE K€ BOPOIICHHE MOJCTHIIKH, KaK MOKa3alld Pe3yJdbTaThl OMbITA
[39], ciocoOCTBYET YCKOPEHUIO €€ pa3jiokKEeHHUs, YCUIICHUIO Pa3BUTHSI aCCUMIJISIIMOHHOIO arapa-
Ta IEPEBbEB U CKOPOCTH UX POCTA.

JUis OLEHKH TEePMOU3OJSAIMOHHBIX CBOMCTB MOJCTUJIKM HAaMU B COCHSIKE JUIIAHHUKOBO-
mircToM B 2013roxy ObUT IPOBEAEH OMBIT, MOKA3aBIIHH, YTO €€ yJaJeHue Ha IUIOIAAKaxX pa3Mme-
poM 3%X3M NPUBOAUT K BEChbMa 3HAYUTEIHLHOMY U3MEHEHHUIO TEMIIEPaTyphl MOYBHI 10 TyonHb! 80
cM (puc. 7.12).Ha riyoune 5 cM pasHuIla TeMIEpaTyp MEXIy IUIOMaJKaMu C MOACTHIKONW U 0e3
Hee jocturana B urose u aprycte 5,5C, a na rnmyoune 80 cm — 0,9-1,5€. K ocenu paznuuus mo-

CTCIICHHO CTJIA)KUBAJIMCh, HO OCTABAJIUCh OLIYTHUMbIMHU BIUIOTH 1O CCPCANHBI OKTH6p}I.
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Puc. 7.12. TemnepaTrypa no4Bbl Ha pa3HOi IJy0OMHe B COCHSIKe JIMIIAHHKOBO-MIIMCTOM MEXKIY
IJIOLIA/IKAMH € HATIOYBEHHBIM OKPOBOM U G€3 Hero 1o JaHHbIM H3MepeHMii, MPOBeIeHHBIX B cepeu-
He nioas (caeBa) u aBrycra 2013roaa

B ANHAMHUKEC HHIACKCOB IMPUPOCTAa ACPCBLCB B COCHAKAX JIMIIAHHUKOBO-MIIIMCTBIX TaKXKe 0-
BOJILHO YETKO BBIPa)KEHA 3TAITHOCTh, OJTHAKO B K&XKIIOM 3KOTOIE OHa Cyry0o crenuduuHa. Tak, Ha
[1ITIT 66-1-958 3arymennsix Kynbprypax cocHbl 1905rona B mepBbie 18 et ux pa3BUTHs OTMEYa-
€TCsl HEYKJIOHHOE CHMIKCHUE BEITMUUHBI UHJIEKca npupocTa (puc. 7.13),cBI3aHHOE C TEMU KE MPH-
YUHaAMHU, 4YTO U B COCHAKaAx HHmaﬁHHKOBBIX, TO €CTh C UCCYHICHUCM U O6€,Z[H€HI/I€M IMOYBBI B pe-

3yJlbTaTe Pa3BUTHS COPHOM PACTUTEIHLHOCTH, MaJIOH MOIIHOCTH JICCHOU MOJACTHIIKH M CJIa00TO €€

2504 —o—TIIIIII 66-1-95
TIITIT 66-2-95
R 2004
J --a-- [IIIT 90-(3+4)-05
8 150+
(=8
=
o
= 1004
Q
5
g 50 -
O T T T T T T T T T 1
1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

Ilon
Puc. 7.13./IunaMuKa HHAEKCOB MPHUPOCTA IepPeBbeB B COCHAKAX JIMIIAHHNKOBO-MIINCTHIX

pasnosxxenus. [locne 3acynumBoro 1921roxa ero BenuunHa HAYMHACT HEYKJIOHHO BO3pacTaTh, A0C-
Turasi Hanbosee BeICOKUX 3HaueHui B 1943-1953T., uTo CBSA3aHO C IOCTENEHHBIM PAa3BUTHUEM JIEC-
HOM MOJCTHJIKM M MOXOBO-JIMIIAHHUKOBOr0O MOKpoBa. [locne 3Toro HaumHaics HOBBIM 3Tal pocTa
JPEBOCTOSI, B TEUCHHE KOTOPOTO MPOUCXOAUT HEYKIIOHHOE CHUIKCHUE UHJIEKCA IPUPOCTA JIEPEBHEB,
3aBepiuuBiieecs B 1973-1974rr. nocne xectovaiimeit 3acyxu 1972roxa. 910 mageHue npupocTa
JIEPEBHEB CBSI3aHO, KaK U B COCHSKAX JTUIIAWHUKOBBIX, C YCHIIEHUEM HETAaTUBHOTO BO3JICHCTBUS HA

HUX HAIMMOYBCHHOI'O0 ITOKPOBA, AOCTUTTICTO Hauboee MOIIIHOI'0 pas3sBUTHUA W NCPCXBATLIBAIOLICTO
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3HAYUTENIbHYIO 4acTh aTMOC(EPHBIX OCAJKOB M BXOJSIINE B HUX 3JIEMEHThl MUHEPAIBbHOTO MHUTA-
HUS, 0COOCHHO MMOCie cIadbIX JOXKACH, 9YTO MPUBENO K MOCTENEHHOMY HCCYIICHHIO  00€IHEHUIO
KOPHEOOUTAEMOTO CJIOs TOYBBI. BUOTE0IIeH03 KaKk Obl aBTOMATUYECKH MOATOTABINBAI YCIOBHS IS
BO3HHUKHOBEHHS JIECHOTO I0Kapa, KOTOPBIM M0 TeM WK UHBIM MPUYHHAM 3/IeCh HE BO3HHUK. 3aTeM
BEJIMUMHA MHJIEKCa MPUPOCTa JEePEBbEB Hadyajla ObICTPO U HEYKIOHHO BO3PAacTaTh, YTO MOKHO CBS-
3aTh ¢ T'yOUTENBHBIM JACHCTBHEM 3aCyXU Ha MOXOBO-JTHIIAHHUKOBBIA MOKPOB M MOCTENEHHBIM OC-
nabIeHrueM ero MOIIHOCTH.

B nmpumeikaromiem Kk HeMy ApeBOCTOE ecTecTBeHHOTro npoucxoxaeHus Ha [T 66-2-95,koTo-
pBIii MMeeT MEHbIIWH BO3pacT U MOJHOTY, AMHAMHMKA MHJEKCOB MPHUPOCTA JAEPEBHEB BO MHOIOM
CX0’Ka U OTJIMYAETCS TOJIBKO 3HAYUTEIBHO O0MbIIeH (iyKkTyanuel 3HadeHi. 3/71ech, TaK )Ke Kak Ha
CMEXHOM y4YacTKe, HauboJsiee BRICOKME 3HAUeHUs TIoKas3aresst oTMevanncs B 1953rony, nmocie yero
WHJIEKC MPUPOCTA JIEPEBbEB HAUMHAI HEYKJIOHHO CHUXKAThCA, JOCTUTHYB MUHMMYMa B 1973rony.
3aTtem ero BenuunHa pe3ko Bo3pocia u ¢ 1978rona Havana GyKTyupoBaTh, HE U3MEHSS B IIEJIOM
00IIero HAMPaBJICHHS CBOETO JABMKCHUS.

B nunamuke nnnekcoB npupocra nepeBbeB Ha [T 90-3-05u 90-4-05,3a10%KEHHBIX B COCHSI-
KaX €CTeCTBEHHOTO MPOMCXOXIACHUS, BOZHUKIIMX Ha rapu 1932roma, Takke 4eTKO mpocMaTpHuBa-
I0TCS ATalbl, CBI3aHHbIE C PA3BUTHEM HAIlOUBEHHOT'O OKpOBa. B TeueHue nepBoix 2551eT pa3BuTUs
MOJIOTHSKOB MHJIEKC MPUPOCTa HEYKIIOHHO CHIIKAJICS, TOCTUTHYB MUHUMAIILHOTO 3HadeHus B 1957
rofy. 3areM Hauanachk (pasa Bo3pacTaHusi MpUPOCTa, KoTopas mpoaosnkanack 10 1992roxa. 3acyxa
1972rona npuBena K pe3KOMY CHIDKCHHMIO WHJIEKCA MPUPOCTa JCPEBhEB, HO HE M3MEHWJA 00Ien
TeHJeHu ero quHaMuku. [Tocie 1992roma BenmymHa WHIEKCA TPUPOCTA JIEPEBHEB Hadaja Io-
CTETICHHO CHU)KAThCA.

JITMHHOBOJTHOBYIO KOMITOHEHTY BEJTMYMHBI HHICKCOB MPUPOCTA JPEBOCTOEB B PA3HBIX HKOTOIMAX
OTKCHIBAIOT CJIEAYIOIINE YPABHEHUS:

na IIIT1 66-1-95: Y = 39,Bin (2246 — 0,708) + 107,1; &= 0,822;
ua [I1I1 66-2-95: Y = 37,Bin(22[/58 — 2,228) + 149,6; R 0,566;
na ITITIT 90-3-05: Y = 19,8in (2264 + 0,813) + 78,6; R= 0,626;
na I1I1I1 90-4-05: Y = 36,&in (2262 + 0,914) + 90,5; &= 0,626.

Bonpmyro uHQOpMAIMIO O MPOUCXOIUBIIMX B OHOTEOIEHO3E TMPOIEcCax HECYT AepPEBbS-
JOJTOXKUTEINH, POLIE/IIINE Yepe3 TOPHIIIO BCEX MPUPOIHBIX aHOMAJIMN U aHTPOMOTEHHBIX BO3/IEH-
ctBuii. CaMBIM CTapbIM B COCHSIKAX JIMITAHHUKOBO-MIITUCTBIX SBJIsieTCsl epeBo cocHbI Ha [ITIIT 90-
3-05,umeBiIee Ha MOMEHT y4deTa Bo3pacT 218ner u quamerp 37,7 cm 6e3 kopsl. [losBuIOCH OHO B
1780roxay, BeposiTHee BCEro, MO MOJIOTOM Jieca, KOTOPbIi Hayasl OBICTPO pacnanaThCsi, O YeM CBU-
JIETEIBCTBYET BO3pacTaHWe HMHJAEKca mpupocta, nponospkasmeecs 20 met Bmiote n10 1805 roga

(puc. 7.14).3atem mocie0BaI pe3KHii Criaja MPUPOCTa M [UTHTEIBHBIA TEPUOJT €r0 JACMPECCHH, TTPO-
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JOJDKaBIINKCS BIIOTh A0 1865r0ma, mocie kKoToporo Hadajiacsi OypHBIH pOCT, 3aBEPITUBIINNACS B
1894rony. [locne 3Toro BHOBL HayaJCs craj MpUpPoCTa, 3aBepiurBimiica B 1938rony nenpeccueid,

npoaoinkasiueiics 1o 1980rona. [lanee nmocnenoBan ouepeHON UKL
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Puc. 7.14 ilunaMuka MHIEKCOB FOANYHOI0 MPUPOCTa camMoro craporo aepesa na I 90-3-05

C dyem ke cBs3aHa MOJOOHAs PUTMHUKA pocTa JepeBa? OTBETUTh HAa TOT BOMIPOC JTOBOJBHO
CJIOXHO, OJTHAKO OJTHO3HAYHO MOXKHO CKa3aTh, YTO OHA O0YCIIOBJIEHA HCKITIOUYUTEIIEHO OHOTE€OIEHO-
THUYCCKUMU q)aKTOpaMI/I 1 HC CBA3aHa C USMCHCHUSMHU KJIMMATa, KOTOpBIe CHOCO6HBI BbBI3BATh JIUIIb
KOPOTKOBOJIHOBBIE (DITYKTYyaIluu IPUPOCTA.

B nuHaMuKe MHIEKCOB MPUPOCTA JEPEBHEB B COCHAKAX OPYCHHYHHUKOBBIX €CTECTBEHHOTO IPO-
HCXOXKJICHHUS, TaK)Ke BO3HUKIINX Ha Tapu 1932rona, IIMHHOBOJIHOBAsS KOMIIOHEHTA BhIpa)KE€Ha TO-

pazno crnabee (puc. 7.15),9eM B COCHSAKAX JIMIIAHHUKOBO-MILIUCTBIX, © HIMEET MEHBIIYIO aMILIHTY-

ny. MareMaTuyecKky OHa OTHCHIBAETCS CHHYCOMION ¢ meprogom 48 ier

Y = 14,98in (22{/48 + 1,955) + 77,3R*= 0,414.
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Puc. 7.15./IlunaMuka MHIEKCOB NPUPOCTA /iePeBbEeB B COCHSIKe-OPYCHUYHHKE

Ha nepBoMm 3Tane pa3BuTHsi MOJIOJHSKOB Ha TapH, IPOJOJDKABIIEMCS OKOJIO 25 JIET, OTMEUaeT-
Csl CHM)KCHHE BEIIMYMHBI WHIEKCOB MPHUPOCTA, CBA3aHHOE C MCCYHNICHHUEM M OOCIHEHHEM IOYBBI

OypHO pa3BHBILEICS TOCE MOXapa pacTUTEIbHOCThI0. Ha BTOpOM sTamne, 3aBeprmmBuiemcs B 1993
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rojly, MPOMCXOIMIIO B IIEJIOM HEKOTOPOE YBEJIMYEHUE 3HAYCHNI MOKa3aTels, a Ha TPETheM — OIIATh
CHIDKCHHUE, COMPOBOXK/IABIICECS 3HAUYUTEIBHBIMU (DIYKTyallMsIMUA B pe3yJIbTaTe KOJICOAHUH MOTO-
HBIX ycIIOBHUH. Pe3kue cHMXKeHus uMHAeKca mpupocta npousonun B 1956-1957, 1974-1975, 2002-
2003u 2010roxax, a ero Bo3pacranus —B 1977, 1985 1993.

B nuHamuyke MHIEKCOB MPHUPOCTA JEPEBHEB B MOCTIHPOTEHHBIX COCHSIKaX YEPHHUYHHKOBBIX
JUTMHHOBOJIHOBAsi KOMIIOHEHTa BOOOIIE HE MPOSBIISETCS, HO YETKO BbIpaKEHA TEHACHIIMS HEYKJIOH-
HOTO CHIDKCHHUS UX BenUuuHbI (puc. 7.16),CBsI3aHHAs C MOCTEIIEHHBIM 3a00JIa4MBaHUEM JKOTOIIA B
pe3ynbTaTe HapacTaHHsI MOXOBOTO IIOKPOBA, B KOTOPOM B TEKYIIMIl MOMEHT BPEMEHH IpeolanaeT
KYKYIIKAH JIeH 00bIKkHOBeHHBIM Polytrihum communeieratuBHo Bo3aeiicTByOMINIT HA pa3BUTHE
JPEBOCTOsI. Y CTAaHOBUTH ATOT (DaKT yAAIOCh JIMIIL OJIaroAapsi UCIOJNb30BaHUIO (DYHKIIMHM BO3pac-
THOTO T'€HEPaJM30BAaHHOTO TPEH/a M3MECHEHHS NIMPHHBI TOAWYHBIX KOJEI[ JIEPEBBEB B COCHSKAX
Pa3IMYHBIX TUIOB Jeca. PacueT 3HaueHMI MHIIEKCOB MpUpPOCTa MO (YHKIUH BO3PACTHOTO TPEH/A B
COCHSIKax TOJIBKO 3TOTO HKOTOIIA HE MO3BOJIMI OBl MOJIYYNUTh TAKOTO pe3yibTaTa. B KomebaHmsX Be-
JIMYMHBI TIOKA3aTessl, KOTOPHIC JOBOJIBHO 3HAYUTEIBHBI, OTCYTCTBYET YETKO BBIPaKECHHAs IEPHO-
JUYHOCTB. 3HAUNTENIbHBIC BO3PACTaHUs MHAEKCOB npupocta orMevanuch B 1940, 1953, 1968, 1970,

1983, 19951 2008ronax, a ero cumxkenus —B 1942-1948, 1956, 1974, 1987, 1996-2@02010.

130+ y =-0.25x + 592.37
e i R2=0.22
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Puc. 7.16./IunaMuKa HHIEKCOB MPHUPOCTA epeBbeB B COCHAKe-YePHUYHUKE

B pa3HOBO3pacTHOM COCHSIKE JTUMOBO-KUCIMYHUKOBOM €CTECTBEHHOTO MPOUCXOKICHHUS, IITHU-
TETHHOE BpEMsl HE TIOBPEKIABIIEMCS IMOXKAapaMH, B BO3PACTHON TUHAMUKE MH]IEKCOB IMPUPOCTA Jie-
PEBbEB OYEHBb YETKO MPOSBIISAIOTCS ATAIbl, BpEMSI HACTYIUICHUSI U MPOJOJHKUTEILHOCTh KOTOPBIX, @
TaK)Ke UX MPUYMHHASA 00YCIOBICHHOCTh CYIIECTBEHHO OTIMYAIOTCS OT COCHSIKOB APYTUX 3KOTOIOB.
Tax, y IepeBbEB CTApOTO MOKOJICHHUS BBIACTSIOTCS TP BOJIHBI MMOAbEMA U CIaja BEIMYMHBI ITOKa3a-
tenst (puc. 7.17).I1IpoomKuTeIbHOCTD MEPBOi BOJIHBI cocTaBisieT 118 et, U3 KOTOpPBIX B TCYCHUE
nepBbix 70 €T BenmuunHA MHACKCA MPUPOCTA HEYKIIOHHO YBEIWYMBAIach, 3aTeM B TeueHue 48 et
CHWKanach, BTopoil — 48,a tperbeli — Bcero 32roaa. Y JIepeBbEB MOJIOJIOTO TTOKOJICHHS, TIOSBHUB-

merocd B nepuo ACMPECCUU MPUPOCTAa ACPCBLCB CTAPIICTO ITOKOJICHUSA, UHACKC NPUPOCTa B TCUC-
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uue mepbix 30 €T HEYKIOHHO CHEDKAJCH, a 3aTeM yBenauuuBaics (puc. 7.18).IIpuunHoit BOIHO-
00pa3HbIX KoJIeOaHWI BETUYMHBI OKA3aTeNs SBJSIFOTCS B OCHOBHOM OHMOTEOIEHOTUYECKHE (PaKTo-
PBI, CBSI3aHHBIE C TIPOIIECCOM U3PEKUBAHUS TPEBOCTOSI, CMEHBI €r0 MOPOJHOTO COCTaBa U Pa3BUTHUS
MOJICTHJIKH, OKa3bIBAIOIIICH HEraTHBHOE BO3JCHCTBHE HA HETO B MEPHOIBl HAaMOOJBIIEr0 HAKOILIC-

HUs MacCCHhlI.
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Puc. 7.17.I[I/IH3MP[K3 HHICKCOB IIPUPOCTA JA€PEBLEB CTAPOro MOKOJCHUHA B COCHSAKE JIHUIIOBO-
KHCINIYHHUKOBOM
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Puc. 7.18. lunaMuka MHIEKCOB MPUPOCTA JePeBbEB MOJIOJOI0 NMOKOJEHHS B COCHSIKE JIMIOBO-
KHCJIUYHUKOBOM

B moiiMmeHHOM 3KOTOTIE, T/Ie NTOJIsl YYacTHs JEPEBhEB COCHBI B CIIOKEHUH IIEHO3a HEBEJIHKA, a
HOXKaphl MPAKTHYECKU OTCYTCTBYIOT, BO3PACTHAsl TUHAMUKA WHAECKCOB UX MPHUPOCTa 00YCIOBIECHA
UCKJTIOUUTENIFHO JIeiicTBUEM OMOreoleHoTHYeCKuX (PakTopoB. 3nech 10 1964roxa oTMeyanoch He-
YKIIOHHOE CHIDKCHHE BEJIMYMHBI 3TOTO MapaMeTpa, 3aTeM HeOONbIION MOabeM, 3aBEpPIIUBIIHICS B
1997 rony, u mocneayronmii cran (puc. 7.19). CunpHeiime T0KyMEHTAIbLHO 3a()UKCHPOBAHHBIC

3acyxu 1921u 1972ron0B He BbI3BAIH OOJBIINX U3MEHEHUI MHIEKCOB IPHPOCTA JIEPEBHEB.
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Puc. 7.19./Ilunamuka MHIEKCOB PHPOCTA JIePeBbEB COCHBI B MOIIMEHHOM IKOTOIIE.

XapakTep TUHAMUKHA WHIEKCOB MPHUPOCTA JEPEBHEB B COCHAKAX C(harHOBBIX HE TOIHKO KOpEH-
HBIM 00pa30M OTJIMYAETCS OT TAKOBOTO BO BCEX MPEIBIAYIIUX 3KOTOMAaX, HO U UMeEeT Cyrybo cre-
nududeckue 4epThl B KAKIOM 00J0THOM MaccuBe. Tak, Ha BepxoBoM Oosiote KyHnsimickoe, pac-
MOJIOXKEHHOM B KB. 73 3allOBEHHMKA, B JUHAMHUKE WHJIEKCOB MPUPOCTA JIepeBheB 3a ucrekmme 240
JIET YeTKO MPOSBUIIOCH MATH BOJH, UMEIONIUX PA3HYI0 MPOJOKUTEILHOCTh U BBICOTY MOIbEMa
(puc. 7.20).ITuku 3Tux BoaH mpuxonsatcs Ha 1784, 1816, 1870, 1927 2001 roasr. [lepuosas ne-
npeccuu npupocTta ormeuanuck B 1796-1801, 1825-1856, 1876-18811939-1973ronax. [lepBas
BOJIHA ObLJIa caMoil KOpOoTKo# U mponospkanack ¢ 1770mo 1800roa. B MomeHT ee muka oTMedaiach
HauOOJbINAs BETHYMHA MTOKA3aTeNs 3a BECh NIEPUOJ POCTa JIepeBheB. BTopasi BoiHAa pUpoCTa, Ko-
topas npojoikaiack ¢ 1800mno 1840rox, orianyanack OT IEepBOM ropa3go MEHbIICH BETUUYUHON
NUKa 3HaYCHHH Mokasarens u 0ojee MPOTSXKEHHBIM MEPUOIOM AeTpeccuu. TpeTbsi BOIHA MO MPo-
JOJKUTENLHOCTH M BBICOTE TMOJbeMa MPAKTUYECKH HE OTIMYanach OoT BTOpoil. UeTBepTasi BoHA
IPUPOCTa JIepeBhEB ObliIa HanboJee MPOJOIKUTEIFHON M MO BBICOTE MOJAbEMA 3HAYEHUH MOUTH HE
ycrynana nepBoii. [Isras BoaHa mpupocrta Hayanack B 1968rony u B HacTosiee BpeMs OIH3UTCS K
3aBEPILICHUI0. XapaKTEPHOU 4EepTOM MOCIEAHUX IBYX BOJIH SIBJISICTCS HAJIU4YME MOIIHBIX KOPOTKO-

BOJIHOBBIX KOJI€OaHUI BEIMYMHBI MHAEKCOB MIPUPOCTA JEPEBHEB.

300 -

N N
o a
o o
1 1

150 -+
100 -~

Wunexke npupocta, %

2]
o o
1

1770 1790 1810 1830 1850 1870 1890 1910 1930 1950 1970 19900 201
Tox

Puc. 7.20./IlunaMuka MHIEKCOB NPUPOCTA iepeBbeB COCHbI HA BepxoBoM 0osioTe KyHabiuickoe
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B nuHaMuke WHAEGKCOB NPUPOCTa JEPEBhEB Ha BEpXOBOM OojoTe «KpacHOsSpCKOe», pacmtoio-
KCHHOM B KB. 72-733am0BeJHHKA, IPOSBIIOCH BCETO JIB€ MOIIHBIE BOJHBI (puc. 7.21).B Teuenue
Bcero XIX Beka ycioBust AJist I€pEBbEB B 3TOM HKOTOINE ObLIIM OYE€Hb HEOJIaronpHUsITHBIMHU, YTO MPH-
BEJIO K JUTUTEIBHON JIeTIpeccuu ux mpupocra. OcCoOEHHO MII0X0 poCiu aepeBbs B epuos ¢ 1823mo
1847 ronpl. B nepuox ¢ 1853 mo 1873 ronpl uX MpUpOCT HEHAMHOTO YBEIWYHUIICS. 3HAYUTEIBHO
yAy4IIaThCS YCIOBUS POCTa JEPEBBHEB CTAIHM C Hayana XX CTOJNETHS, U MAaKCUMYM MpHUIIEICS Ha
1938 rox. 3atem oTMedaeTcsi HEYKIOHHOE CHID)KEHUE BEJIIMYMHBI MHJIEKCA MPUPOCTA, MPOJOIKAB-
meecs 10 1970rona. [locne aToro Havanack HOBasi BOJIHA B JUHAMHUKE MPUPOCTA JIEPEBHEB, KOTO-

pas, kak u B 6osoTe KyHapIickoe, OJU3UTCS K 3aBEPIICHUIO.
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Puc. 7.21. lunaMuka HHAEKCOB MMPUPOCTA IepeBbeB COCHBI HA BepX0BOM 00J10Te KpacHosipckoe

Ha crutaBune 03. Komeep B nepuoza ¢ 1880mo 1899roasr mponcxoauio CHUKEHNE BETMYUHBI
WHJICKCOB MPHUPOCTa JAepeBbeB, 3areM 10 1910rona HeOonbIIoe ee yBeIndeHne, IIOTOM CHOBA ObI-
CTPOE M HENPOJOJDKHUTEIbHOE CHIbKeHUE (puc. 7.22).C 1915rona Havancs HOBBIH MOIBEM BOJHBI
3HAYCHHM TMMOKa3aTessl, MUK Kotopou mpuriencs Ha 1937roza. 3areM ycinoBus A pocTa IEPEBHEB
CTaJll TIOCTETNICHHO YXYAIIAThCS, O YeM CBHJCTEIbCTBYET CHIIKCHHE WHACKCA MPUPOCTa, MUHH-
MaJIbHOE 3Ha4YeHHE KOTOporo otMedeHo B 1963roay. [Tocne sToro Hayamach HOBasi BOJHA B JAMHA-

MHKE MPUPOCTa AEPEBBEB, MUK KOTOPOi mpumesncs Ha 1991rox.
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Puc. 7.22 lunaMuka WHIEKCOB MPHPOCTA JiepeBbeB COCHBI Ha ciiaBuHe 03. Komeep
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Ha 3a6omouennom 6epery o3. Komeep aApeBocTOl OTHOCUTEIHHO MOJIOAOW, BO3HUKIINM, BEPO-
sITHEe Bcero, mocie 3acyxu 1921roga. B nuHamMuke WHIEKCOB MPUPOCTA IEPEBHEB B ITOM SKOTOIIE
JIJIIMHHOBOJJIHOBBIX KOJIG6aHHI>'I HC MPOABJIACTCA, 4 MPUCYTCTBYIOT JIMIIb KOPOTKHUEC BOJIHBI C MICPUO-
oM ot 5 1o 15 ner (puc. 7.23).Hanbosiee BrICOKHE 3HAYCHUS WHIEKCA MPUPOCTA MPUXOAIATCS Ha
1941, 19781 1990ronsl, a camble Hu3kue — Ha 1931-1932, 1948, 1970-1971, 1983-1984994

rofbl. JInuTenbHbIi Iepuo IenpeccHy MpupocTa aepeBbeB otmedancs B 1945-1974onax.
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Puc. 7.23.lnHaMuKa MHIEKCOB MPHPOCTA 1ePeBLEB COCHBI HA 3200J104eHHOM Oepery 03. Komeep

B nunHamuke 00001IeHHOTO (reHEepaIM30BaHHOTO) psijia MHIECKCOB PaaUalibHOTO TOJAUYHOTO
IPUPOCTa JEPEBHEB HA BEPXOBBIX 00JIOTAX, HECMOTPS HA CYHIECTBEHHBIC PA3INYUs MEXKIY 3KOTO-
aMH, MOYKHO Y€TKO BBIJICIUTH OJaronpusTHbIE U HEOJIAaronpusTHbIE EPUOABI IS CYIIECTBOBAHUS
[EHOMOMYJISIIMNA COCHBI. XOPOIIUA pocT nepeBbeB ormeuasncs B 1775-1802, 1909-195#& 1975-
2010roxax, a mnoxoit —B 1823-1861, 1875-1892 1957-1970 fuc. 7.24).Bce 3TH nepHOAbI CBsI-
3aHBI HE C KOJICOAHUSIMA METEOPOIOTMUECKHUX TTOKa3aTeNe, a ¢ IpyruMu GakTopaMu, CKOPEe BCETO
C MpoIeccaMu, MPOTEKAIIIMUMH B TOP(PSHOM CJI0€, T/Ie MPOUCXOIUT MOCTOSIHHAsT O00pb0a KOpHEH
JIEPEBbEB C MXaMU 3a KUCIIOPOJ U 3JIEMEHTHI MUTAHUSI, a TAK)KE C U3BMEHEHUSIMU YPOBHS T'PYHTOBBIX
BOJ Ha MNPUIICTAIOMIUX TCPPUTOPUAX, KOTOPBIC BO3HUKAIOT B PE3YJILTATC KOHe6aHHﬁ BCIIMYNHBI
TPaHCIHUPALMH IPEBOCTOSMHU B pa3HbIE MEpHObI WX pocTa. Ha BhIsABIEHHE 3THX (DAaKTOPOB M IIO-
3HaHHE 3aKOHOMEPHOCTEH CBS3aHHBIX C HUMHU MPOLIECCOB, MPOTEKAIOUINX B KaX10H TEpPUTOPHAIIb-
HOM 0acCceHOBOM IKOCUCTEME CYry0o crierupuuecKku, JOMKHBI ObITh HAMPABIEHBI celvyac yCHIIUs
HCCIIEIOBATEIIEH.

I/ICCHG,Z[OBaHI/I}I MOoKa3ajir, 4TO HCHOMOITYJIAIINU COCHBI BO BCCX DKOTOIIAX KpaﬁHe HCOOAHOPOAHBI
[0 XapakTepy pocTa Claramllux UX ocolel, 0 YeM CBHUAETEIbCTBYIOT JJaHHbIE KOPPEISLHOHHOTO
aHaJn3a PSI0B JHHAMHUKH FOJUYHOTO MPHpOCTa aepeBbeB (Tadi. 7.34).IlokazareneM rereporeHHo-
CTH LICHOTOMYJISIIUNA SIBIISICTCS TAK)KE CTAHJIAPTHOE OTKIOHEHHE KOA((PUIIMEHTA KOPPESIUH B BbI-
oopke, koropoe m3mensiercst oT 0,11010 0,361. [lononHUTENHHBIM CBUACTEIHCTBOM T'€TEPOTEHHO-
CTH LIEHOTIOMYJISIUIN 1epEeBbEB ABIIAETCS 0ECCUCTEMHOE BapbUPOBAHHE BO BPEMEHH BEJIMYUH CTaH-

JApTHOTO OTKJIOHEHHUSI MHIEKCOB MPHUPOCTa B MpeaeiaX KaxkIoro KajaeHmapHoro roga (tadm. 7.35,
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puc. 7.25),a takke Ko3hUIHEHTOB KOPPEISAIUN MEXIY 3HAYCHUSIMU HHIECKCOB MPHPOCTa OJHUX

U TEX XK€ JIEPEBbEB B CMEKHBIE MEXKAY c000# roabl (prc. 7.26),0TpaXKalonuX XapakTep OTBETHBIX

peakuuii ocoOeil Ha BHEIITHUE BO3/ICHCTBUSI.

Wunexe npupocTa, %

0 T

1770 1790 1810 1830

1850 1870 1890 1910 1930 1950 1970 19900 201
Ton

Puc. 7.24 I'enepain30BaHHbIii Psii HHIEKCOB NMPUPOCTA JIEPEBhEB COCHBI HA BEPXOBBIX 00J10TaX

Haubonee oqHOPOAHBI IICHOMONYJISILIMU IEPEBbEB B JIeCHBIX KynbTypax Ha [1I1I1 66-1-95u on-

HOBO3PACTHOM IMOCTIIMPOI€HHOM COCHSAKE JIMIITATHUKOBO-MIIIICTOM €CTECTBEHHOI'O IMPOUCXOKIC-

Hus Ha [1I1IT 90-4-05.0co6eHHO ke TeTepOTeHHBl pa3HOBO3pacTHHIE IleHononysiiuu Ha [T 66-

2-95,momnonoro nokonenus Ha ITIIIT 90-3-05,a Takxe nepeBbeB Ha CIIJIAaBUHE U 3a00JI04eHHOM Oe-

pery o03. Komeep. HeoTHOpOAHOCTE IIEHOMTOMYJISIIINI 1ePEBBEB, YTO MBI B CBOMX paboTax OTMeUaIH

yke HeogHokpaTHO [13, 14, 21, 24, 26}gBasercs oaHON U3 GOpM OHOIOTHIECKOTO Pa3HOOOpa3usl.

['eTeporeHHOCTh IEHOMOMYIISIIUN CITY)KUT HEOOXOAMMBIM YCIIOBUEM WX CYIIECTBOBAHUS, CIIOCOO-

CTBYS CHWIKCHUIO HAIIPAKCHHOCTHU KOHKYPCHTHBIX OTHOIIICHUH MCKOY 0co0sIMHU U NoAACPIKAHUTIO

roMeocTtasa, ooecreynBaeMomMy OJarofapst HUBEIUPOBAHUIO TOJUIHOTO IPUPOCTa OMOMACCHI.

Tabauya 7.34

ITapamMeTpbl H3MEHYHBOCTH 3HA4YeHNH KO3 (pPUIMeHTa KOPPeIMA MeKAY psiAaMu
HHIEKCOB PaJMAJIbHOI0 TOAUYHOI0 PHPOCTA IePeBbEB B Pa3HbIX IKOTONAX

3HaYeHMs CTATUCTHYECKUX ITOKa3aTenein*

DKOTOTII,
Homep 11T Na Ng Mx min max Sx

JII, 9 59 105 0,617 -0,012 0,916 0,184

JINIM, 66-1-95 78 36 0,597 0,202 0,820 0,129
JINIM, 66-2-95 34 55 0,255 -0,576 0,779 0,309
JIIIM, 90-3-05 (1) 129 21 0,201 -0,164 0,536 0,185
JIIIM, 90-3-05 (11) 60 55 0,494 -0,316 0,846 0,361
JINIM, 90-4-05 65 45 0,760 0,497 0,911 0,110
BP, 16 70 78 0,264 -0,461 0,763 0,270
YEP, 17 70 190 0,184 -0,575 0,722 0,237
JITIK, 18 69 120 0,088 -0,630 0,682 0,298
TMMOUMA, Ulyuisep 109 21 0,182 -0,392 0,755 0,276
C®, Kynaplnickoe 116 36 0,358 -0,104 0,659 0,186
C®, Kpacnosipckoe 104 66 0,159 -0,388 0,661 0,232
C®, Koueep, criiaBuHa 42 36 0,286 -0,454 0,745 0,319
C®, Komeep, 6eper 54 55 0,181 -0,353 0,878 0,333

Ipumeuyanue: * — N 5 — OlleHEHHAs MPOTSHKEHHOCTh BPEMEHHBIX PSIIOB, JIeT, Ng — urciio 3HaueHui koddduim-

€HTOB KOPPEIALNHN B BEIOOPKE
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Tabnuya 7.35

HapaMeprl M3MEHYMBOCTH 3HAYEHUI BeJITMUYNHbBI CTAHAAPTHOI'0 OTKJIOHCHUA UHACKCOB IIPUPOCTa
AE€PEBLEB B PA3HBIX IKOTOIIAX B pa3pe3e KAXKA0Iro KaJCHAAPHOro roaa

3HaYeHMs CTATUCTUYSCKHUX ITOKa3aTenei

DKOTOTII,
Homep HIT Na Mx min max Sx
JII, 9 72 31,8 14,1 58,5 8,4
JIIIM, 66-1-95 83 29,6 12,6 49,4 8,0
JIIIM, 66-2-95 51 51,4 27,0 83,9 14,2
JIIIM, 90-3-05 (1) 144 34,2 5,6 99,1 12,1
JIIIM, 90-3-05 (11) 63 24,5 9,2 35,2 5,8
JIIM, 90-4-05 67 24,5 7,5 48,3 8,9
BP, 16 73 36,8 18,2 60,2 9,5
YEP, 17 73 27,8 16,7 48,3 5,9
JITIK, 18 132 49,2 18,5 109,6 16,4
TTOMIMA, lymbep 131 52,2 15,7 96,8 15,5
C®, KyHapimickoe 134 53,6 11,0 132,5 22,6
C®, KpacHosipckoe 131 71,6 23,5 130,2 22,0
C®, Korreep, CruiaBuHa 49 33,2 18,5 51,8 8,6
C®, Korreep, 6eper 54 51,4 22,9 149,6 23,4
60 -
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Puc. 7.26. Inunamuka 3Hauennii ko3¢ppuuueHTa Koppeasiuui MexIy pAaaMi HHAEKCOB FOANYHOIO
NPHUPOCTA TEKYIero ¥ NpeIblIyLiero roioB y OAHUX M TeX ke JepeBbeB B BbIOOpKAaX

O HEOIHOPOJHOCTH LEHOMOMYISAIUI COCHBI MO XapakTepy poCTa CIAralplmx ux oco0eil cBu-

ACTCIBCTBYIOT TAKXKE PE3YJIbTAaThl AUCIICPCUOHHOTO aHAIM3a pAJ0B HHACKCOB I'OJUYHOI'O IIpHUPOCTa
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(tabma. 7.36),moka3aBine, 4To OOJIBINAs JOJIS H3MCHUHBOCTH MTapaMeTpa BO BCEX HKOTOMAX MPUXO-

JUTCS Ha cilydaiiHble ()aKTOpBI, TaK Ha3bIBAEMBIE LIYMBbI, KOTOPHIE CBSI3aHBI CO CIEIU(PUIHOCTHIO

peakuuii 1epeBbeB Ha KojeOaHus ycinoBuid cpenbl. OCOOEHHO BENIMKA JOJS IIYMOB CPEIU JEPEBHEB

nepBoro nokosieaus Ha [1I1I1 90-3-05u Ha 6omote «KpacHOSPCKOE» B COCHSAKE C(harHOBOM.

Tabnuya 7.36

Pe3y.]'ll>TaTbl AUCHEPCHUOHHOI0 aHA/IN3Aa PAJ0B HHACKCOB IIPUPOCTA 1€PEBLEB

JKOTOII, JloJis BmustHUS pa3ugIHbIX (pakTopoB nucniepcun, %
Homep ITIT JiepeBbeB rOII0B ITyMOB
JII, 9 6,9 58,5 34,6
JIIIM, 66-1-95 3,8 53,2 43,0
JIIIM, 66-2-95 18,2 33,0 48,8
JIIIM, 90-3-05 (1) 3,7 28,9 67,4
JIIIM, 90-3-05 (11) 8,0 35,4 56,6
JIIIM, 90-4-05 8,0 60,3 31,7
bP, 16 33,8 21,2 45,0
YEP, 17 25,0 16,0 59,0
JITIK, 18 40,8 9,1 50,1
TTOMIMA, lymbep 22,5 21,4 56,1
C®, KyHapIiickoe 12,2 37,2 50,6
C®, KpacHosipckoe 16,2 16,2 67,6
C®, Korreep, cruiaBuHa 17,0 30,5 52,5
C®, Korreep, 6eper 21,4 18,6 60,0

B pe3ynbrare reTeporeHHOCTH LEHOMONYISIUN U pa3Inunuil XapakTepa pocTa OTIeIbHBIX 0CO-

Oeli MPOUCXOAUT MOCTOSIHHAS MIEPErPYIITUPOBKA PAHTOBOTO MOJIOKEHHS JIEPEBbEB U CBA3H TEKYIIE-

To UX AuaMeTpa C MpCAbIAYIINM BO BCCX 3KOTOIIAX, 0COOEHHO B COCHSKAX C(baFHOBBIX, HCYKJIOHHO

ociabeBaeT, MOCTEIIEHHO UcYe3ast MoJHOCThIo (Tabm. 7.37-7.40).

Tabnuya 7.37

CBa3b MEKAY AMaMEeTpaMi A€PeBbEB B Pa3HOM HX BO3pacTe B COCHAKE JMINATHUKOBOM

Bospact 3HadeHus1 KO3PPUITUEHTOB KOPPEISIIMN MEKIY THAMETPOM JIEPEBHEB B BO3PACTE
NePEBHCB 10 et 20 et 30uer 40 ner 50ner 60 et
20 ner 0,889 1,000
307er 0,775 0,944 1,000
40 et 0,522 0,750 0,903 1,000
50 et 0,498 0,711 0,873 0,974 1,000
60 et 0,517 0,733 0,874 0,954 0,988 1,000
70 ner 0,446 0,664 0,798 0,895 0,948 0,980
Tabauya 7.38
Cesi3b MeXKIY AUaMeTPaMHu JiepeBbeB B pa3HoM ux Bo3pacte Ha ITIIII 66-1-95
Bospacr 3naveHus K03(PUIHUSHTOB KOPPEISAIMU MEXTy JUAMETPOM JIEPEBLEB B BO3PACTE
7IepeBHCB 20 et 30uer 40ner 50 et 60 et 70 et 80 et
30ner 0,955 1,000
40 net 0,898 0,975 1,000
50 ner 0,832 0,920 0,977 1,000
60 et 0,705 0,829 0,912 0,973 1,000
70 ner 0,654 0,789 0,881 0,950 0,995 1,000
80 ner 0,655 0,783 0,865 0,929 0,976 0,990 1,000
90 ner 0,617 0,753 0,842 0,892 0,934 0,957 0,982
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Tabnuya 7.39

CBa3b MEXKAY AMaMETpaMi 1€PE€BLEB B Pa3HOM HX BO3PacTe B COCHAKEC-YCPHUYHUKE

Bo3spacT 3HayeHUs K03(QQUIUCHTOB KOPPEISALIUU MEXKIY TUAMETPOM JICPEBHEB B BO3pACTE
AEPEBLEB 15 et 25 et 35er 45 ner 55ner 65 et 75 et
25 et 0,898 1,000
35ner 0,751 0,956 1,000
45 net 0,616 0,874 0,971 1,000
55 et 0,515 0,801 0,923 0,981 1,000
65 et 0,479 0,761 0,880 0,949 0,989 1,000
75 ner 0,444 0,724 0,838 0,906 0,957 0,986 1,000
85 et 0,393 0,666 0,769 0,839 0,904 0,950 0,986

Tabauya 7.40
CBs13b MEKAY IHAMETPAMH JIePEeBbEB B PA3HOM HX BO3pacTe B COCHAIKE c()arHOBOM

Bospact 3HadeHus1 KOAPPUITUEHTOB KOPPEISIIMN MEKIY THAMETPOM JIEPEBHEB B BO3PACTE
ACPEBLCB 20 et 30ner 40 et 50 et 60 et 70 et 80er 90 set
30 et 0,920 1,000
40 net 0,786 0,941 1,000
50 et 0,651 0,843 0,960 1,000
60 et 0,552 0,764 0,901 0,981 1,000
70 ner 0,445 0,673 0,833 0,935 0,979 1,000
80 et 0,340 0,570 0,746 0,868 0,928 0,981 1,000
90 et 0,286 0,497 0,677 0,811 0,877 0,944 0,98y 1,000
100ner 0,219 0,419 0,615 0,767 0,838 0,908 0,963 0,989

HenocTosiHHOI SBASETCS M CBA3b TEKYILEro FOJUYHOrO MPUPOCTa JEPEBHEB C UX AUAMETPOM B

npeanecTByIomeM roxny (puc. 7.27).B oraenbHbIe ro/bl WM aXKe Helble TIEPHO/IbI OHA JTHO0 MOJI-

HOCTBIO HMCY€3aeT, JIMOO CTaHOBHUTCS OOpaTHOW. DTO yKa3bIBaeT Ha HaJIM4HE B ICHOMOIYJISAIMIX

MOIIHOTO MEXaHU3Ma CTaOWIM3UPYIOIIEro OTOOpa, YIMPaBISIIOMIETO POCTOM KaKIOM OTHEIbHOU

oco0u, mepepacipeelIsioNnero MOTOKH BEIIECTBAa M 3allaCCHHOM dHepruu B Ouoreorenose. [lepro-

Abl CHUXXCHUSA TCCHOTHI CBA3U TCKYILICTO I'OAUYHOTIO IMPHUPOCTAa ACPCBLCB C UX AUAMCTPOM B IPCI-

MICCTBYIOIICM IOy WJIM CMCHBI €C 3HAKa B 3KOTOIIaX HC COBIIAAAOT MCIKAY CO60ﬁ, YTO CBHACTCIIb-

CTByeT 00 WX BHYTPEHHEW NMPUYMHHON OOYCIOBJIIEHHOCTH U IMOJIHOCTHIO HCKJIIOYAET TMIIOTE3Y O

BJIMSTHUM HA 3TOT MPOLIECC BHEIIHUX (PAaKTOPOB.
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Puc. 7.27. lunamMuka 3HaYeHHHl Kod(p(uIMEHTa KOppeJsiiMM MeXKIy IUIOIIAAbI0 TOAUYHOIO
KOJIbIIA IEPeBbEB B PA3HBIX IKOTONAX U UX AUAMETPOM B MpeIIIeCTBYIOLIEM I'O1Y
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B nieHOmomynsAusix 1epeBbEB, HECMOTPSI HA pa3HbIil XapaKTep UX pOCTa U PEaKIMU Ha yCIOBHS
Cpelbl, YETKO BBIIEISIOTCS, KaK MOKa3aJl MHOXXECTBEHHBIN TOIIATOBBIN PETPECCHOHHBIN aHAIN3,
OTIpeNIeJICHHBIC TPYIIIBI-TIICSIIbI, TECHO CBS3aHHBIC MEKAY CO0O M B3aWMOJCHCTBYIOIINE B IPO-
1[ecce pacnpeesieHus HAIMYHBIX PecypcoB B OuoreorieHo3e. CBs3M MHIEKCOB MPUPOCTA JIEPEBHEB
B ATHX IUIeAaxX, TJI€ YACIO 0co0ei M3MEHSIeTCA OT TpeX 10 BOChbMH, HAWITYYILINM 00pa3oM ammpok-
CUMHPYIOT CIICAYIONINE YPAaBHEHHS PETPECCHH

* B COCHSIKAX JINIIIAWHUKOBBIX |

a) ISl CaMOTO CTaporo Jiepena:

Y, = 06760X. %% ¥ %™ R? = 0,588;F jar.= 39,98 >Fg 05 = 2,56;

0) U1 caMOTro KPYITHOTO JiepeBa auameTpom 29,2cM:

Y, = 04220X; %7 [ 247 [y % Oy 2349 v, %% v %% v 2%,
R* = 0,932;F jar.= 100,5 >Fg 05 = 7,51;
B) JUIsl CAaMOT'0 TOHKOTO JiepeBa auameTpom 17,0cwm:
Y, = 23820 2343 v 2910 Oy 027 [y 2382 [0y ; °2% [ 0% v, 02
R* = 0,906;F jar.= 69,97 >Fo 05 = 7,51;
T) JJIs CAaMOTO MOJIOJIOTO JIepeBa;
Y5 = 87860X 7% OY, %% O 2778 x>0 X, %% V.
R® = 0,795;F jpar = 33,56 >Fo 05 = 6,52;
* B COCHSIKax c(parHOBBIX Ha BepXxoBoM Oosote KyHaplmickoe:
a) ISl CaMOTO CTaporo Jiepena:
Y, = 12170X 9753 [y 257 [O¢ 9% [y ; 03¢
R* = 0,519;F g = 21,65 >Fo 05 = 4,80;
0) 1151 caMoro KpyImHOro jaepesa auametpoM 34,2¢Mm:
Y, = 43470 M Y 99 [y 0212 [y ; 9184 [y 937,
R® = 0,551;F par.= 19,43 >Fg 05 = 5,79;
B) JUISI CAaMOT'0 MOJIOJIOTO JepeBa
Yy, = 04630X 2 ¥ %%, R? = 0,423;F jar. = 30,06 >Fg 05 = 2,82;

* B COCHsIKax c(parHOBBIX Ha BepxoBoM Oosiore KpacHosipckoe:

a) JIUIsl CaMOTO CTaporo Jiepena:

Y, = 80020X 2% v 24 7% R® = 0,759;F paser.= 79,94 >F 05 = 3,72;

0) U1 caMOro KPYITHOTO JiepeBa AuameTpoM 36,2cM:

Y, = 4496X,%% [y %% [y 975 [Ox, 9227 K[ 0%,

R® = 0,513;F gaxr.= 14,74 >Fg 05 = 5,70.
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B mpencraBieHHBIX BBINIE YPAaBHEHHSX PETPECCHH IMOACTPOYHBIC MU(PHI MPU TEPEMEHHBIX,
COOTBETCTBYIOIIMX BEIMYMHE MHIEKCA MpHUpocTa, 0003HAYAIOT HOMEpA JIEPEBhEB B BHIOOPKE, pac-
MIOJIOKEHHBIE B MOPSAKE CHIDKEHHS MX Bo3pacTta. X aHanu3 mokas3bIBaeT, UToO M0 XapaKTepy BIIMS-
HUS KKIOTO YICHA TUICSABl Ha APYroro BCE NEPEBbs PA3JCISIOTCS Ha JIBE TPYIIBI, MEXIY KOTO-
PBIMH CYIIECTBYIOT JINOO COTPYJHHYECTBO W B3aMMOIIOMOIIb, JINOO aHTAarOHW3M M KOHKYPEHITHS.
OO0 7TOM CBHIETENBCTBYET 3HAK YHCIIA B CTENECHU MpH nepeMeHHou. Ecnu mHmekcsl nmpupocra ae-
PEBBEB U3MEHSIOTCS B MPOTHUBO(A3e MO0 OTHOLICHUIO APYT K APYTY U 3HAK YUCIIA CTEIIEHU OTpHULIa-
TEJIbHBIA, TO OHH SIBIIIIOTCS COTPYTHHKAMHM, BBIICISS depe3 KOPHU B pu3ochepy HEKOTOpHIE W3-
JIMIIKA 3JIEMEHTOB NHUTAHUS, TTOMOTAIONINE CBSI3aHHBIM C HUMH OCOOSIMH TIOBBICHTH CBOH paHT B
nieHose. JlepeBo Oojiee BHICOKOTO paHra sBISETCS B 3TOM cilydae JOHOPOM, a HU3KOTO — aKIIeTITO-
poM. DTO BhICKa3bIBaHUE HE IUIOJ BOOOpa)keHHUs, He JoMbiced. OHO OCHOBAHO Ha peallbHBIX (ak-
TaX, MOATBEPKICHHBIX dKCIEpUMEHTaIbHO. Tak, Kk mpumepy, A.M. Axpomeiiko [3] mokaszan, 4To
pamuoakTUBHBIA U30TON (hochopa OueHb OBICTPO MEPEMEIAeTCs U3 KPOH JACPEBhEB, BOAHBIM pac-
TBOPOM KOTOpPOTO OHU ObUTH 00pabOTaHbl, B KOPHH, a U3 HUX — B IIOYBY, [TOCTYIIas 3aT€M B JIpyTHe
pacteHust Ommkaiimero okpyxeHus. [Ipuuem 3TH pacTeHHs NpPECTaBICHBI Pa3HbIMU BHJAMH IO
OTHOIIEHHIO K JIEPEBY-IA0HODY.

TecHOE COTPYIHUYECTBO MEXKTY JIEPEBbSIMH HEYKIIOHHO YBEITMYMBAETCS C BO3PACTOM OJlaroa-
psl cpacTaHMIO UX KOPHEBBIX cucTeM (puc. 7.28),B pe3ynbTare 4ero B OMOreomneHo3e HHora Berpe-
YaloTCs <KUBbIe» MHU [9, 44] nin ke cyxocToii ¢ xuBbiM komiieM [18]. CpacTaHne KOpHEBBIX CHC-
TEM JIEPEBBEB, MIUPOKO pacmpocTpaHeHHoe B jecy [33, 35, 38, 44]yka3piBaeT Ha TO, YTO JAPEBO-

CTOM SIBJISIETCSI HE TIPOCTON COBOKYITHOCTBIO 0COOEH, a €IMHON U IEJILHON CHCTEMOM, B KOTOPOM

Puc. 7.28.Cpacranue KOPHeBBIX CHCTEM [I€PeBbEB COCHbI HA BEPXOBOM 00/10Te

Kakasi 0co0b UTPAeT CBOIO POJIb M HMIMPOKO PACIpPOCTpaHEeHa B3auMOBBIpyuka. OTHa IepeBheB B
9TO# CHCTEME MPOUCXOAUT HE B pe3ysIbTaTe KOPHEBOW KOHKYPEHIIMH, KaK 3TO CUUTAIOT HEKOTOPHIC
uccnenoBarenu [36, 37],a B pe3ysibrare HejocTaTKa cBeTa. [I0ATBEpKICHHUEM ITOTO SIBISETCS Ha-
JIMYUE CYXOCTOSI C KMBBIM KOMJIEM M MPeo0JiaJlaHie BEPIIMHHOTO THITA OTMUPAHUS JIEPEBbEB MPU

€CTCCTBECHHOM H3PCKHUBAHHUHN APEBOCTOS, aKTUBHOC Y4aCTUC B KOTOPOM IIPHMHHUMAKOT HACCKOMBIC-
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kcunodard, 0co0eHHO cocHOBast BepinHHas cmoseBka [10, 11, 19]IIporecc HempepsIBHOTO OTIIA-
Jla 9acTu oco0ell B IICHOMOMYJISIIIAK TI0100€H, M0 HallleMy MHEHHIO, TPOIECCY OTMUPAHUS HIKHUX
BETBEH y JIEPEBHEB, B PE3YNIbTATE KOTOPOTO MOAEPKUBACTCS ONPEACTIECHHBINA OallaHC MEXIy Mac-
COM MX aCCUMWISLIMOHHOTO anmapaTra U Macco KopHei. OcTaBIIUeCs KUBBIE IEPEBbS UCIIONIb3YIOT
JUISL CBOETO CYIIECTBOBaHMSI OOIIYI0 KOPHEBYIO CUCTEMY.

Hannuue B 1eHOMOMMSAUAX TUAMETPATHHO MPOTHBOIOIOKHBIX MO XapaKTepy pocTa TPYIII
JIEPEBHEB, COTPYTHUYAIOIINX MEXKIY COO0H B MepepactpeIe]ICHHH 3allacoB MUTATELHBIX BEIICCTB
U BJIard IyTeM U3MEHEHMs BETUYMHBI TOIMYHOTO MPUPOCTA, MOATBEPIUI TaK)Ke KIacTepHBINA aHa-
a3 (puc. 7.29, 7.30)Kosebanus mpupocTa IepeBbEB Pa3HbIX TPYIIT MPOUCXOIAT B KAXKIOM SKOTO-
ne cyryoo cneruduuecku (puc. 7.31-7.33)HT0 yKa3bIBacT Ha JICHCTBHE MOIIHOTO (haKTOpa CTaOu-
JTU3UPYIOLIETO 0TOOpa 0co0ei, MPUBOMASIIETO K MOCTETIICHHOMY CHIDKEHUIO BapHUaOEIbHOCTH UX

nuametpa (puc. 7.34),BBISBICHHOMY U APYTUMH HccieaoBatensamu [32].
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Puc. 7.34 Ilunamuka ko3 puiuueHTa Bapualny 1MaMeTpa AJepeBbeB B Pa3HbIX BHIOOPKAX

ITocme BBIACIICHNA BPpEMCHHOI'O TPEHAA U JJIMHHOBOJIHOBBIX KOMIIOHCHT B psAJdaX paadalbHOIo

mpupocTa ACPEBHEB OCTAIOTCA TaK HA3bIBACMbIC IITYMOBBIC COCTABJIAIOMIUE, CBA3AHHBIC C BOBHGP'ICT'

BUEM TEKYIIUX MOTOJHBIX YCIOBUH M UHBIX (PAaKTOPOB, 10JIs BKIIa/1a KOTOPHIX B OOIIYIO AUCTIEPCHIO

HIMPUHBI TOIUYHBIX KOJIEII, KaK MMOKa3aJId pacueThl, 04eHb Maiia (Tabiu. 7.41).JleTanbHblil aHATN3

Tabauya 7.41

Jons BKIaga pa3IMYHBIX KOMIIOHEHT B IMCIEPCHIO BeJJMYUHBI TOAUYHOT O
NPHUPOCTA JIepeBbeB B Pa3JINYHBIX IKOTONAX 3aN0BeIHNKA

e Bxiiaz pa3iindHbIX KOMIIOHEHT B 00IIyI0 qucnepcuio, %
HOMEp Hi’[ BO3PacTHOTO JUTMHHOBOJIHOBOM -
TpeHja KOMIIOHEHTHI

JIIII, 9 41,1 46,1 12,8
JIIIM, 66-1-95 60,4 32,6 7,0
JIIIM, 66-2-95 76,6 13,2 10,2
JIIIM, 90-3-05 (1) 66,0 30,0 4,0
JIIIM, 90-3-05 (11) 62,3 23,6 14,1
JIIIM, 90-4-05 55,8 32,3 11,9
bP, 16 96,1 2,8 1,1
YEP, 17 95,2 0,0 4,8
JIIIK, 18 78,2 14,9 6,9
HOMMA, Ilymbep 95,7 2,7 1,6
C®, Kynapiickoe 59,7 32,6 7,7
C®, KpacHosipckoe 74,4 24,3 1,3
C®, Korreep, cruiaBuHa 40,8 54,4 4.8
C®, Komreep, 6eper 69,4 17,4 13,2

IIIYMOBBIX KOMIIOHEHT, KOTOPbIi ObLI MPOBEICH HAMHU B TIPEABIAYINUX myOaukarusx [21, 24],moka-

3aJ1 HAJIMYKME B HUX OOJIBIIOTO Ha60pa MaJIOMOIIHBIX KOPOTKOBOJIHOBBIX I'APMOHUK, UMCIOIIUX CYy-

ry6o crenuduyeckue s KaXJI0ro dKOTOMa 3HauUeHUs napameTpoB. [IpoBeeHHbIE HAMU pacyeThl

IIOKa3aJIM TaKXE, YTO BJIUAHUC COJIHEYHOM AKTUBHOCTH, BO3MYILICHUA MAarHUTHOI'O I10JIA 3CMJ'II/I,

CpPEIHEW MECSYHOM TeMIlepaTypbl BO3AYyXa KaK TEKYILEro, Tak U MPEAbIIyIIEro roja Ha BEINYUHY

KOPOTKOBOJIHOBOM COCTaBJISIOLIEN IMPHUPOCTAa APEBOCTOEB KpailHE Majo M IPOSBISAETCS BO BCEX

OuoreoreHo3ax mo-pazHoMy. OCHOBHOM BKJIaJ B OOIIYIO TUCIIEPCHIO TIPUPOCTA JEPEBHEB OKA3bIBa-

€T WX BO3PACT, a TaKKe OMOLIEHOTHYECKHE (aKTOPHI, BHI3BIBAIOIINE JIMHHOBOJHOBBIC KOJICOAHUS
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HIMPUHBI TOJUYHBIX KoJiell. Bo3pacTHOW TpeHJ TOIWYHOTO MPUPOCTa JACPEBHEB OCOOCHHO PE3KO
BBIPAXXECH B COCHSIKaX OPYCHUYHHKOBBIX, YCPHUYHHUKOBBIX U MONMEHHBIX, TJI€ €ro BKJIAJ B JUCIIEP-
cHro nokasarens gocturaet 96 %.B cocHskax MMIIAHHUKOBBIX U C(ArHOBBIX OH MPOSBIISETCS IO-
paszno cmabee, OHAKO W 37eCh €ro Bkiaa He omyckaercs Hmwke 40 %. Bxkian mIMHHOBOTHOBBIX
KOMITOHEHT B JIUCIIEPCHIO TOJAWYHOTO MPUPOCTA IEPEBbEB B COCHSKAX JHMINAWHUKOBBIX U C(arHo-
BBIX, HA000POT, HaNOOJIee BETUK, a B COCHSAKaX OPYCHUYHUKOBBIX, YSPHUYHUKOBBIX U TTOMMEHHBIX
HUYTOXCH.

Hann4me 4eTko BBIPaKEHHOTO BO3PACTHOTO TPEHJA W UIMHHOBOJIHOBBIX KOMITOHEHT B JIMHA-
MHUKE TPUPOCTa APEBOCTOEB MO3BOJSET CAENATh JOJITOCPOUYHBIA MPOTHO3 WX pa3BUTHs. PacdeTs
MOKA3aJii, YTO TEKYI[ee CHIKEHNE BEIIMYUHBI TOJUYHOTO MPUPOCTA IEPEBHEB MPOJOIKUTCS B CO-
CHSIKaX JIUIIAHHUKOBBIX U JIMIIAWHUKOBO-MIIUCTHIX 10 2018-2035r0m0B (puc. 7.35).910T 0Tpe3ok
BpEeMEHU OyzieT HauboJiee OIMacHbIM B IIO)KAPHOM OTHOIICHUH, TIOCKOJIbKY CHIDKEHHE MPUPOCTA JIe-
PEBBEB, KAK OTMEUAIIOCH BHIIIE, CBA3aHO C MCCYIICHUEM MOYBBI B PE3YJIbTaTe OJIOKAIbI MOCTYILIE-
HUSL aTMOC(EpPHBIX OCATKOB MOIIHO Pa3BUTBIM B ATHUX JKOTOMAX HATIOYBEHHBIM MOKpPOBOM. Jljist
MPEIOTBPAIICHHS STOTO SBICHUS M CHIDKCHHUS TOXAPHON OMAacHOCTH B JPEBOCTOSX HEOOXOAMMO
IPOBECTH JINOO BOPOIICHKE JIECHON MOACTHIIKH, Kak pekomenayer .M. Cmomnbsaunos [39], mubo
C/IeNaTh YIPaBISIEMBIA €€ OTXKUT. YBEIMYCHUE TOJUYHOTO MPUPOCTA JIEPEBHEB B COCHSKE JIMIIAMA-
HukoBoM Ha [II1I1 9 naunercs ¢ 2025rona u npoxomkutcs Biioth 10 2060.B cocHsike numiaitHu-
koBo-mmucToM Ha [IITIT 90-4-05BosHa rogMYHOrO MPUPOCTa AEpeBbEB CABMHYTA BIpaBo Ha 10
7eT, a B jecHbIXx KyiabTypax Ha [T 66-1-95ona 3HaunTEeNnbHO KOpOUe, B PE3ylbTaTe YEro ee

noabeM, Kotopslid HauHeTcst B 2018roxy, 3aBepmmurcs B 2040.
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Puc. 7.35.1Iporuo3 TMHAMUKHU PaHAJbLHOI0 FOHYHOT0 MPHPOCTA /iePeBbEB B Pa3HBIX IKOTONAX

Pe3ynbTarsl NpOBENEHHOTO aHAIN3A TO3BOJISIIOT CHENATh Psifl BBIBOIOB.
1. BenuunHa pagnanbHOTO TOAMYHOIO IPUPOCTA BapbUPYET Y AEPEBHEB COCHBI B OUEHb OOJIb-
IIUX TIpeJieNax, YTO CBUICTEIbCTBYET O BBHICOKOI UyBCTBUTEIBHOCTH MX K (PIIYKTyallMsM yCIOBUN

CpCabl 1 OOIBIINX aJaliTalluOHHBIX BO3MOXHOCTAX.
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2. B quHaMuyKe IMUPUHBI TOAWMYHBIX KOJICI JEPEBHEB YETKO BBIACISECTCS BO3PACTHOW TPEHI,
JUTMHHOBOJTHOBBIE KOJICOAHUSI, KOTOPHIE B PSJIe CIy4acB MOTYT OBITH CIOKHBIMH ariepuoInYeCKu-
MU, U ITyMOBasi KOMIIOHEHTa, 00yCIIOBIeHHAs (PIYyKTyallusIMUA Pa3IUYHBIX ()aKTOPOB, B TOM UYHUCIIEC
MOTOJIHBIX YCJIOBUM, COJTHEYHOW aKTUBHOCTH W BO3MYIIEHUM MAarHUTHOrO mosisi 3emiau. OCHOBHas
JIOJISI AUCTIEPCUH BETUYMHBI TIPUPOCTA JEPEBHEB MPUXOAUTCS HA BO3PACTHOM TPEHII, Hanbosee pe3-
KO BBIPQXEHHBIA B COCHSKaX OpYCHHYHUKOBBIX, YCPHUYHHKOBBIX M MOWMEHHBIX. B cocHsKax mm-
[IAHUKOBBIX, JINIITAHIUKOBO-MIIUCTHIX W CAarHOBBIX JTIOBOJHHO BEIHK TAK)KE BKJIAJ B AUCIICPCHUIO
JUTMHHOBOJIHOBBIX KOMITOHEHT, TPUYMHON BO3HUKHOBEHUS KOTOPBIX SBJISETCS MUKIMYHOCTh pa3BU-
THUS JIECHOM TTOJICTUIIKH, BIIUSFOIICH Ha BJIAKHOCTH MOYBHI M COJIEPKaHUE DJICMEHTOB IMUTAHUS B PU-
3ocepe. Bxkinaa mrymMoBOW KOMITOHEHTHI B TUCIIEPCUI0 BEIMYUHBI TOJAUYHOTO MPUPOCTA JEPEBHEB
BO BCEX DKOTOIIaX HCBEIIMK.

3. 3HaueHus mapamMeTpoB (PYHKIIMHA BO3PACTHOTO TPEH/IA M JIIMHHOBOJHOBOW KOMITOHEHTHI Psi-
JIOB TMHAMUKH TOJMYHOTO MPUPOCTA JAEPEBHEB, KOTOPHIE 3aBUCAT OT THUIIA JieCa U T'yCTOTHI IPEBO-
CTOS, Cyry00 crienu(pUIHBI IS KQKO0TO SKOTOTIA.

4. lleHonmonyasiiMM COCHBI BO BCEX HIKOTOIMAX JOBOJBHO HEOJHOPOIHBI IO XapaKTepy pocTa
ClarapImnX WX O0COO0EH M peakIMu Ha BHEIIHHWE BO3MYIIEHHUA. | €TepOreHHOCTh IEHOIOMYJISIIHA
SBJISICTCSI OAHOM U3 (OpPM OMOJIOTHYECKOTO pa3HO0Opasus, CIIOCOOCTBYIONIETO MOAACPKAHUIO TO-
MeocTaza B IleHO3¢ Onarofapsi HUBEIMPOBAHUIO TOAMYHOTO MPUPOCTa OMOMACCHI M TOBBIMICHUIO
3¢ (HEeKTUBHOCTH HUCIONIB30BaHUS WHIUBUIYYMAMH JHEPTeTHUECKUX W MaTepUalIbHBIX PECYpPCOB
Cpepbl.

5. Ilo xapakTepy BIUSHUS APYT Ha JApyra BCE JEPEBbs B IICHOMOIMYISIIUAX Pa3ACsIOTCs Ha
JIBE TPYIIIBI, MEXTY KOTOPBIMH CYIIECTBYET JHOO COTPYAHHYECTBO W B3aUMOIIOMOIIb, JTHOO aHTa-
TOHU3M U KOHKYpeHLUs. PoJib coTpyaHUYECTBA MEXKIY N€PEBbSIMH B IEHOMOMYJIISUSX C BO3PACTOM
HEYKJIOHHO YBEJTMYUBAETCs OJaroapsi CpacTaHUIO UX KOPHEBBIX CHCTEM, B PE3YJIbTATE YEro JIPEBO-
CTOM CTaHOBUTCS IEJIBLHON CHCTEMOM, B KOTOPOM KaXKJasi 0COOb MTpaeT CBOIO pouib. OTnam ocobdeit
B JTOU CHCTEeMe, MPOUCXOANINI B pe3ylibTaTe HEJOCTAaTKa CBETa IJIS HUX, MOJ00EH OTMHPAHUIO
HIKHUX BETBEU Y JIEPEBHEB.

6. PocToMm apeBOCTOEB MOXKHO B ONPEACIICHHONW Mepe YIPABIATh, PETYIHPYS T'YCTOTY IIEHOIO-
MYJIALAN, @ TAK)Ke MIEPUOANYECKH TTPOBOJIS B COCHIKAX JTUITAWHUKOBBIX M JIMIIAHHUKOBO-MIIHCTHIX
BOPOILIEHNE HAIIOYBEHHOTO MOKPOBA WJIM €0 BBDKUTAHUE, YTO MO3BOJIUT JIOMOJHUTEIBHO CHU3UTD

YPOBEHB II0’KapHOM ONACHOCTH B JIECY.
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7.2.3.3.3aK0HOMEPHOCTH TUHAMUKYU PAIHAILHOIO MPUPOCTA IePeBbEB
ay0a B MOMMEHHBIX Jiecax 3anoBeJHUKA

Jly6 yepenrdateiii Quercus robull., KoTopslil sSBISETCS OAHUM U3 HanOoee TpeOOBaTEIbHBIX
K YCJIOBUSIM CpPEbl M JTOJTOXKHUBYIIUX JPEBECHBIX pacTeHuil [29], mUpOKO pacrpoCTpaHEeH B MOW-
MEHHBIX Jiecax 3amoBenHuka [11]. OcoOeHHOCTH CTPOCHUS U PA3BUTHS €O IEHOMOMYJISAIUI, KOTO-
pbie B OOJIBIIMHCTBE CITyYacB SIBIISIOTCS Pa3HOBO3PACTHBIMH, JOCTATOYHO XOPOIIO u3ydeHsl [3-6, 8-
11, 15-21, 27]o1HaKk0 OTCYTCTBYIOT CBEACHHUS O TWHAMHMKE FOJUYHOTO MPHPOCTA CIIArafoluX HX
JIEPEBHEB, SBISIONIUXCS YYTKUMU €CTECTBEHHBIMU MOHUTOpaMHU U OaHKamMH XpaHeHust wH(opma-
IIUM O COCTOSHUM BHEIIHEH Cpeilbl M TUHAMUKE OMOIICHOTHUYECKUX mporieccos [1, 2, 7,12, 14, 22-
26, 28, 30, 31]llenbio HAMIUX UCCIICAOBAHMIA ABJISUIOCH BOCIIOJIHEHHE STOTO Mpo0eia B 3HAHHSIX.

HcxoaapiM MaTepranoM sl aHaJIM3a MOCTYKUIIM KEPHBI IPEBECHHBI, B3SIThIE C TTOMOIIBIO BO3-
pactHoro OypaBa IIpeciepa y 30 MOoeNbHBIX JA€pPEBbEB, NIPOU3PACTABIIUX B 3 MOMMEHHBIX YKOTO-
nax. /luametp nepeBbeB u3mensuics ot 14 1o 69 cm, a ux Bo3pact — ot 54 1o 186 ner. U3mepenue
HIMPUHBI TOJUYHBIX KOJIEL TPOBEACHO C MOMOLIbI0 OMHOKYJISIPHOTO MUKPOCKOIMA Ha BBICYILIEHHBIX
U 3AIIMIICHHBIX OCTPhIM HOXXOM KepHax ¢ morpemHoctsio 0,05 mm. s 06paboTku g poBoro
MaTepuaia UCII0JIb30BaH NMEPCOHATbHBIA KOMIBIOTEP U MAKEThI MPUKIIAJIHBIX TPOTPAMM.

AHanu3 MOJTYYeHHBIX JTaHHBIX MMOKa3all, YTO IUPHUHA TOJUYHBIX KOJEIl Y JepeBheB Ay0a, Kak 1
y IepeBbeB apyrux nopox [12, 14],BapeupyeT B oueHb Oonbinux npeaeiax (tabm. 7.42).Haubonee
IIMPOKKUE TOIUYHBIC KoJbla y nepeBbeB Ha I1I1 8, a cambie y3kue — Ha I1I1 20, yTo cBs3aHO ¢ OCO-

OCHHOCTSIMHU MOMMEHHEIX 3KOTOMOB U Pa3sBUTHA B HUX JPEBOCTOCB.
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Tabnuya 7.42

Iloka3zaTe iy U3MEHYUBOCTH IIUPUHBbI T'OAUYHBIX KOJICII 1€PE€BLEB uyﬁa B Pa3HbIX 3KOTOIIax

Homep OO0beM BHIOOPKH, TIIT. 3HAYCHUS CTATUCTHYCCKHX MTOKA3aTeNeH
I JlepeBben Kouerg M, £ my, MM min, MM max, MM Sy, MM V, %
8 16 1102 2,12+ 0,03 0,30 7,10 1,09 51,4
15 5 488 1,98+ 0,04 0,30 5,30 0,80 40,4
20 9 1237 1,31+ 0,02 0,10 5,00 0,79 60,3

Xapakrep JUHAMUKHA TOJAWYHOTO TPUPOCTA JCPEBHEB B KAXKIOM IKOTOIE CYTy0o crierudpuieH
(puc. 7.36).Tak, na I1I1-15 BenmuunHa IpupoCcTa OYEHb CHIBHO U MPAKTHYECKH OCCCUCTEMHO (ITyK-
TyupyeT mo rogam, torjaa kak Ha I1I1-8, a ocobenno na I1I1-20 B nunuske OyapoBoM ¢ 1yOoM u
€JIbI0, OHA M3MEHSIETCSl BOJIHOOOpa3HO, HO C PAa3IMYHON MEPHOAMYHOCTHIO, cocTaBistonie 35-40
net Ha niepBoit 3 HuX U 100-120 —xa Bropoii. Ha I1I1-20 BenuunHa roaumanoro mpupocta ¢ 1835
no 1880roma HeykiaoHHO cHUkaeTcs, a 3areM A0 1940T01a MOBBIMIAETCS M MOCJIE 3TOTO BHOBH
camwkaerca. Ha I1I1-8 nmuku BonmH mpupocrta nmpuxonsarces Ha 1901-1917, 1955-195i 1986-1989

roasl, a Bmaauesl —Ha 1933u 1971.
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Puc. 7.36. Iunamuka (pakTHuecKoii BeJIHYMHBI TOAUYHOIO0 NMPHUPOCTA JAepPeBbeB Ayda B MOHMeH-
HBIX JKO0TONAaX 3anoBefHuKa «boabmas Kokmara».

Cpennue aOCOMIOTHBIE BEIMYUHBI TOJAUYHOTO MPUPOCTA JIEPEBLEB B PAa3HOBO3PACTHBIX JAPEBO-
CTOSIX HE BITOJIHE MPUTOJHBI JUIsl aHAIN3a JUHAMUKHU UX OTKJIMKA HA N3MEHEHUE YKOJOTHYECKHX YC-
J0BUi B OuoreoneHo3ax. s 3Toi ey JTydlle UCTOIb30BaTh UHACKCHI IPUPOCTA, PEACTABISIO-
muye co0oil OTHOIIEHUE (PaKTHUECKUX 3HAYCHUN MTMPUHBI TOAMYHOTO KOJIbLA K HEKOTOPOMY 3Talo-
HY, 32 KOTOPBIH npuHUMaeTcst GyHKLKS Bo3pacTHOTO TpeHaa. [lonbupaTth 3Ty QyHKIUIO U BBIYKC-
JSATh 3HAUEHUS €€ MapaMeTPOB MOXKHO JIMOO MO yCPEIHEHHBIM JaHHBIM BCEX BBHIOOPOK, B KOTOPBIX
KaJIeHIapHas XPOHOJOTHYECKas IIKaxa 3aMEeHEHa Ha BO3PACTHYIO, IN00 MHAUBHUIYAIBLHO IO PsiiaM
3HAUEHUHN NPUPOCTa KAXKAOI0 JepeBa. JTU MOAXOAbl K PELICHUIO 3aJauu AOIOJHAIOT IpYr Ipyra,
MIO3BOJISIL TOPA3/I0 MOJHEE OTPA3UTh KAPTHUHY MPOUCXOIAIIMX WU3MEHEHUN U TOYHEE OLICHUTh POJIb

9KOJIOTHYECKHUX (DaKTOPOB B AMHAMUKE MPUPOCTa IepeBbeB. Tak, UCMOIb3Ys MEPBBIA U3 HUX, MBI

2015
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UCKJIIOYaeM BIIMSIHHE BO3pacTa JEPEBbEB U OLEHUBAEM POJIb BCEX OCTANbHBIX (akTopoB. Bo BTO-
POM K€ cllydae JOTOTHUTENHHO UCKIFOYAETCs BIUSHHUE pa3Mepa JAepeBa U N3MEHEHUSI MUKPOIICHO-
TUYECKOM 00CTaHOBKH BO3JIE HETO.

Pacuersl, mpoBeieHHBIE HA OCHOBE 000OIIEHHBIX JaHHBIX, TOKA3aJld, YTO T€HEPATBLHYIO JINHUIO
BO3PACTHOIO TPEHJ1a TOJUYHOI0 MIPUPOCTA JIEPEBhEB Ay0a B MOMMEHHBIX KOTOMAX allpPOKCUMUPY-
€T YpaBHECHHE

Y = 1,968xH-2,4310°%1); R* = 0,523;F . = 194,1 >Fg 1= 6,82;

B KOTOpoM Y — BEIMYMHA PaJyaIbHOrO TOAMYHOTO MPHUpPOCTa, MM; t — BO3pacT jaepeBa, JeT;
R? — koaddunment nerepmuHanmu; F — kpurepuii @umrepa. BennunHa wHAEKCa TOIUYHOTO TPHU-
pocTa, BBIYMCIEHHOTO Ha OCHOBE MEPBOT0 MOAX0/a, BApbUPYET y AEPEBbEB qy0a CTONb ke 3HAuu-
TEJIHO, KaK W IUPUHA WX TOAUYHBIX KoJjiell (Tadiu. 7.43),4T0 CBUICTEIBCTBYET O OOJIBIION YYBCT-
BUTEJILHOCTU JTOM JIPEBECHOM MOPOJABI K U3MEHEHHUIO YCIOBHM cpenbl. MakcuMasnbHas BeIU4MHA
uHaekca gocrturaet 369 %,a muanmanpHas — 7,2 %.Hanbosee 3HaUNTEILHO BapbUPYET 3HAUYCHHE
nokazatens Ha [1I1-8 B myOHsIKe BSI30BOM pa3HOTpaBHOM, a MeHbIe Bcero — Ha [111-15 B nyOHsKE
JUTIOBO-KPATMBHOM, YTO CBSI3aHO C OCOOCHHOCTSIMH MOMMEHHBIX YKOTOIOB U Pa3BUTHs B HUX JIpe-

BoctoeB (Ha [1I1-8 nonst yuactus myba B coctaBe apeBoctost coctasisier 70 %,a Ha [1I1-15 — 36 %).

Tabnuya 7.43
CraTucTHYeCcKHE MOKA3aTe U 3HAYEHU I HHAeKCca MPHPOCTA IePEBHEB B PA3HBIX IKOTOMAX

Homep 3HayeHNs CTATUCTHYECKUX MMOKa3areiaei, %o
III M, min ‘ max | S | \Y; ‘ p
Ilo 0600wennoll pynKkyuu 803pacmuoco mpenoa
8 118,3 15,5 369,1 60,6 51,2 15
15 118,4 16,2 280,5 44,8 37,8 1,7
20 80,6 7,2 287,3 48,0 59,6 1,7
1o unou6UIYanbHOM QYHKYUAM 803PACIIHO20 MPEHOA 0ePesbes
8 100,2 24,8 2915 36,6 36,6 11
15 98,6 27,7 217,7 35,6 36,1 1,6
20 100,8 13,1 476,9 46,8 46,5 1,3

XapakTep NWHAMUKH 3HAYCHUW T[IOKa3aTelss B KaXIOM J3KOTOme Ccyryoo crenuduyueH
(puc. 7.37).Tak, ua I1I1-8 BenmuunHa WHAEKCA IPUPOCTA, BBIYMCIACHHAS 10 0000IIEHHON (DYHKIIUH
BOo3pacTHOTO TpeHaa, B mepuoa ¢ 190010 1934roma HeykIIOHHO CHIKalack, 3ateM A0 1960roma
[IOBBIIIIAJIACKH, IIOTOM BHOBBL B TeueHue 14 mer cHmxkamack. C 1975romqa Havaincs HOBBIA HOIBEM
3HaYeHUH MHIEKCOB, 3aBepumBiuuiics B 1988roxay. [Tuku Boan ormevanucs B 1900, 19601 1988
ropax, a snaguusl —B 1934u 1974.Ha I111-20 nuku BosiH orMeuanucsk B 1840u 1943-1957onax,
a Braguabl —B 1880-189( 1995-20057.¢. nepuoa kosiebaHW 3HAYSHU MHIEKCOB TIPUPOCTA OBLT
ropaszio npojoDKUTeIbHee. B TnHaMuke WHACKCOB pupocTta jaepeBbeB Ha I1I1-15 takke BoIgens-
I0TCSI BOJTHBI, OHAKO (a3bl UX MOIbEMA U CIajia CHIIBHO U3MEHSIFOTCS BO BpeMeHH: (ha3bl MmogbpeMa

3HaYeHUH mokazareins npuxonarcs Ha 1850-1888, 1902-1910, 1919-1927, 1951-1858981-1989
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ronpl, a (a3l cHmwkenns — Ha 1888-1893, 1912-1919, 1927-19611958-197811uxku BoH OTMe-

yanuchk B 1854, 1864, 1888, 1910, 1927, 1958989,a snagunsr —B 1843-1846, 1893-1902, 1918-
1920, 195Iu 1977-1981ronax. B Teuenue 165mer BennmunHa WHAEKCOB MIPHPOCTA B JTAHHOM 3KO-
tone Obu1a Bhite 100 %.Tonbko B mepuon ¢ 1964mo0 1983roapl oHa omyckaiach HECKOJIBKO HUXKE
3TOro ypoBHs. CHHXpOHHOE MaJIcHHE 3HAYEHUH IOKa3aTest BO BCEX TPEX HKOTOMAX OTMEYanoch
JMIIB B OYEHb KOPOTKUE oTpe3ku BpeMeHu: ¢ 1960mo 1974u ¢ 1989mno 1996roasl. B octamsHOI
HepuoJl BpeMeHH KoJjieOaHUsI MHIEKCOB MPUPOCTA JIEPEBbEB B HKOTOMNAX HE COBMAJAIN MEKIY CO-

00ii, T.€. MPOUCXOIUITN ACUHXPOHHO.
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Puc. 7.37.IlunaMuKa Criaa:keHHOTO MO TEKYIIHM /-I1e€TUSIM CPeIHero 3HauYeHHus MHAEKCOB IMpH-
pocTa aepeBbeB 1y0a B MOWMEHHBIX IKOTOMNAX, BEIYMCIECHHOI0 110 00001eHHO ()YHKIIMH BO3PACTHOIO
TpeHaa.

Pacuetsl, mpoBeeHHBIC HA OCHOBE MHAUBHIYAIBHBIX PSAOB MPUPOCTA JEPEBHEB, MOKA3AIH, YTO
dbopma 1 cTeneHb BRIPAXEHHOCTH BO3PACTHOTO TPEHAA y KaXA0Tro JepeBa pa3nuunbl. Tak, y 10 me-
peBbeB B BoIGOpKe (33 %)oH 1160 BOOGIIE OTCYTCTBYET, 160 BHIpaxeH oueHs ci1ado (R? < 0,01).
VY BOCBMH JIepEBBEB IPUPOCT C BO3PACTOM B IIEJIOM yOBIBAaeT, a y mectu Bo3pacraet (puc. 7.38).Y
TPEX JIepPEBbEB OH OTOOPAKAETCS BHITYKIION KYNOJI000pa3HOW KPUBOH, a erie y Tpex Boruyrtoi. Ko-
s durment gerepmMuHaIu GyHKIHHA Bo3pacTHOro TpeHaa usmensiercs ot 0,12910 0,532 ,4ro yka-
3BIBAET Ha €ro CIa0yI0 BBIPAKEHHOCTb.

XapakTep AMHAMUKHN 3HAYEHUH WHICKCOB MPHPOCTA JIEPEBHEB, BHIYMCICHHBIX 10 WHIUBUIY-
QTbHBIM (DYHKIMSM BO3PACTHOTO TPEHNA, B KaXJIOM DJKOTOME TaKXke Ccyrybo crnenuduaeH
(puc. 7.39).V nepesbes Ha I1I1-20 yeTko BBIPa)KCHBI JJIMHHOBOJIHOBBIE KOJICOAHUS C MEPHOIOM
100-115net, BKIIag KOTOPBIX B IUCIIEPCHIO0 WHAEKCOB mpupocTa coctapisit 80 %.C 1835mo 1887
roJl BEJIMYMHA MHJIEKCOB MPUPOCTA JIEPEBHEB B JJAHHOM 3KOTOIME HEYKJIOHHO CHUXKAJIACh, 3aTEM [0
1922 rona noBeimanack u 10 1961rona gepxanack Ha ormerkax 120-130 %.C 1962rona Haua-
JI0Ch TlafieHne 3HadeHui nokaszarens, a ¢ 2005 —nmoxwem. Ha I1I1-15 nepuon xoneGanuii HHAEKCOB
IPUPOCTA COCTABIISI B cpeHeM 22T0/a, a BKJIaJ] JIIMHHOBOJIHOBON KOMIIOHEHTHI B IUCIIEPCHIO TI0-

kaszarensa — Bcero 35 %.IIuku BoH orMeyaimcs B 1855, 1880, 1888, 1909, 19461989 ronax, a
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Braauubel —B 1863, 1895, 1917, 197482004 .Hanboee Beicokoi Obu1a BotHa 1926r0ma, a Hanbo-

nee rny6okue Brnaaunel 1863u 1978ronoB. B nunamuke nHaekcoB npupocra aepeBbeB Ha [111-8

MPpOUCXOAWJIN JIMIIb allCpUOAUYCCKUC koneOanus. dazel nmoarEMa 3HAYCHUMN MNpUXOAUJIMChL Ha

1910-1919, 1933-1960, 1974-19871997-2003roas!, a ¢a3sl cHkeHuss — Ha 1901-1908, 1922-

1933, 1960-19741 1987-1997 CunxpoHHOE TaJeHue 3HAYCHUN HMHJIEKCa TMPUPOCTa JIEPEBHEB BO

BCEX TPEX 3KOoTomnax orMeyanoch jaumb B 1988-1996Go1ax. B ocranbHoii nepuoa BpeMeHn Koneda-

HHUS 3HAQUCHUM MMOKa3aTels MPOUCXOAUTIA B 3KOTOIIAaX aCUHXPOHHO.
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Puc. 7.38.BapuadeibHOCTh JIMHUIT BO3PACTHOI0 TPEHAa IMPUHBI FOIMYHBIX KoJIell IepeBbEB Ay-
0a B moiiMeHHbIX 3KoTONax pekn boabmast Kokmara.
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Puc. 7.39. lunamMuka CriaskeHHOT0 MO TeKYIIMM /-JIETHSIM CpPeJIHero 3HaYeHUsl HHAEKCOB NpH-
pocTa JepeBbeB 1y0a B MOHMEHHBIX IKOTONAX, BHIYHCIEHHOI0 0 MHAUBUAYATbHBIM (GYHKIUAM BO3-

PACTHOTO TPeH/A.

2015
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B nunamuke 00001IeHHOTO (FeHEPATM30BAaHHOTO) psiia WHACKCOB PAJHALHOTO TOJMYHOTO
IpUPOCTa JepeBbeB Ay0a B MOMMEHHBIX JIeCax 3alOBEIHHMKA, HECMOTPS Ha CYIIECTBEHHBIC pa3iv-
YHsT MEXKJY SKOTOIaMHU, MOXKHO YETKO BBIJICIUTH OJaronpHsTHBIE M HEOJIaronpHusITHbIE NEPUOJIbI
JUISl CYIIECTBOBAHUS €T0 IEHOMOMYJISIINNA, KOTOPBIE TOMIEPEMEHHO CMEHsUtH ApyT apyra. B 1860-
1897ronax Habmrogamach JIATEIbHAS ICTIPECCUS POCTA IEPEBHEB, TTOCIIE KOTOPOM ITPOU3OIILIO TPH
HoJbEMa U Claja 3Ha4eHuil nHaeKkcoB npupocta (puc. 7.40).ITuku BomH otmevanuck B 1923-1927,
1958u 1989ronax, a Bnaaunsl —B 1935, 1981 1997.Bce 3tu nepuoas! pocta epeBbeB 1yda He

CBSI3aHBI C KOJICOAHUSIMHE METCOPOJIOTHYECKHX TTOKa3areneil (tabi. 7.44), 9to sBISETCs, BUAMMO,
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Puc. 7.40.I'enepann3oBaHHbIe PSAbI HHIEKCOB MPHPOCTA TePeBhEB Ay0a.

Tabauya 7.44
3HaYeHHS METEOPOJIOTHIECKUX MAPAMETPOB B Pa3/iIMYHbIe MEPHOIBI POCTA IePeBhEB 1y0a

MecA s riepuoz Xopomuii pocT ITnoxoit poct
1954-1964r. |  1985-1995r. 1968-1984r. |  1997-201Qr.
Cpeonsis mecsaunas memnepamypa 6030yxa, °C
Mait 10,9...15,9 9,0...14,5 7,2...15,9 7,6...15,8
Hronn 12,8...195 14,7...20,5 12,8...19,5 12,7..20,1
Uronb 14,9..21,1 15,8...22,3 16,0...21,8 16,9...23,0
Urons-Urois 15,6...19,7 15,4...20,9 15,0...20,7 16,4...20,9
Asrycr 13,9...17,9 14,4...18,6 12,6...21,8 13,9...20,1
Maii-ABrycr 14,8..17,4 13,9...17,8 13,2...18,2 15,2...19,1
JexaOpb-Deppanib -5,8...-18,9 -7,6...-14,2 -6,6...-18,7 -6,7...-14,4
Cymma ocadko, mm
Mait 5..78 26...72 10...99 19...81
Hronn 15...106 9...90 35...152 14...158
Uronb 46...157 39...101 1...175 7...160
Wrons-Uroins 88...243 62...174 60...234 22...229
ABrycr 17..76 25...102 1...159 30...113
Maii-ABrycr 145...354 164...294 99...376 101...347
OKT6pb-Amperts 112...291 157...375 157...334 215...376

BIIOJTHE 3aKOHOMEpHBIM. Tak, naxe B cyxux nyopaBax BopoHexckoi 00iacTu cuiia BIMSHUS BEIH-
YHMHBI JIETHUX OCAJKOB HA BEJIMYMHY PaAHAIbHOIO IMPUPOCTA JEPEBbEB AyOa COCTABISAET, O JaH-
HBIM HEKOTOPBIX aBTOpOB [25, 26], 30-38 %a temmnepatypsl Bozayxa — 13 %.0OHu 00yCIIOBIEHHI,

Ha Halll B3IJIAA, OpoucccaMu paciaga APpCBOCTOCB U IOSABJICHUA HOBOI'O IMOKOJICHUS, IMPOUCXOLA-
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IIUMHU B KQKJIOM 9KOTOIIE TI0-CBOEMY, UCXOI U3 OCOOEHHOCTEH MX MOPOJTHON U BO3PACTHOM CTPYK-
TYpHBI, CTEIIEHU KU3HECTIOCOOHOCTH M CHJIBI BO3CHCTBYIONINX HETATHBHBIX (aKTOPOB. JlepeBbs ny-
0a B MOWMEHHBIX JIeCax YETKO Pa3JesIIoOTCs Ha psij nokoyieHui (puc. 7.41u 7.42),MexX 1y KOTOPBI-
MH OOBIYHO CYIICCTBYET OOJIBINON BpeMeHHOU pa3phiB [15-17]. [IpuunHO# TUCKPETHOCTH BO3pac-
THOM CTPYKTYpbI LICHONOMYJIALMNA 1y0a sIBISETCS HEAOCTATOK CBETa MO/J MOJOrOM Jieca, B pe3yilb-
TaTe KOTOPOTO HEMPEPHIBHO OTMHUPAET OOJBINOE KOJIMYECTBO €r0 MOAPOCTa U BCXOOB, TOSIBIISIO-
IIeecs MOYTH €KErOHO U3 OrpoMHOro uncia xenyaen [13, 17]. Kaxnoe nocnenyromiee mokojieHHe
HOSIBJISIETCS IOCTATOYHO OBICTPO TOJBKO MOCJE MU3PEKUBAHMS WM MOJHOTO Pa3pyLICHUS MpPebl-

nymiero [15], pa3BuBasch MUKINYECKH, HO TTO-cBoemy (puc. 7.43).

10 -
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Yucno aepeBbeB, LIT.
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Puc. 7.41.CTtpykTypa BbIOOPKH MOAEJIbHBIX JepeBbeB Ay0a Mo BpeMeHH UX NMOSIBJEHHUS B TOIi-
MEHHBIX JK0TOMNAax 3anoBegHuKka «boabmas Kokmara».
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Puc. 7.42.Ctpykrypa 1y60BOro apeBoctosi B noiime pexu WUiers mo BpeMeHU MOSIBJIEHUS] B HEM
nepeBbeB (o 1anHbIM A K. JlenucoBa, 1948).

OueHuTh CUITy BIMSIHHMSI BCETO KOMIUIEKCAa aOMOTHYECKUX U OMOIIEHOTHYECKHX (haKTOpOB Ha
IPUPOCT JepeBbeB ay0a HaM IMOKa He yAajJoch M3-3a HEJOCTaTKa uMmerouieics nHdopmanuu, HO
Jake eclii ObI MBI CMOTJIM ATO CHIeNaTh, TO MaTEMAaTUYECKHE MOJIEIIA BCE PABHO ObI HE UMEINH MPO-
THOCTUYECKOTO CBOKCTBA M3-32 OOJIBIION TUHAMUYHOCTH M HETIPEACKA3yEeMOCTH U3MEHEHUH IKOJIO-

TMYECKUX YCIIOBHUI B MOMMEHHBIX JIeCaX.
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Puc. 7.43. Jlunamuka ¢pakTH4ecKol BeJJMYNHBI TOAUYHOIO MPUPOCTA AepeBbeB 1y0a pa3HbIX MO-
KOJICHHMIi B MOIIMEHHBIX 3KO0TONAX 3anoBeaHnka «boabmasa Kokxmara».

HccnemoBanust MoKa3aid, 4TO CYIIECTBEHHO Pa3IMYaIOTCs MEXIy coOOH Mo XapakTepy JAHHA-
MUKH WHJIEKCOB MPUPOCTA HE TOJBKO IKOTOIBI, HO U JIEPEBhSl B HUX, O YeM yOEAMTEIHHO CBHUJIEC-
TENbCTBYET BBICOKASI M3MEHYMBOCTH KOI(DPHUIMEHTOB KOPPEIAIUN MEXKIY pAIaMU WX 3HAYCHHMA
(tabma. 7.45,puc. 7.44). JIonOMHUTEILHBIM CBHICTEILCTBOM Pa3jIMYKs XapakTepa pPoCcTa J€PEBbEB
SIBIISIETCS. OECCUCTEMHOE BaphbHUPOBAHHE BO BPEMEHH BEIMYWHBI CTAHIAPTHOTO OTKIIOHEHHS 3Haue-
HUI aHAJTM3UPYEMOTO TIOKa3aTess B pa3pes3e KaxI0ro KajneHaapHoro roga (puc. 7.45),a Takxke Ko-
3¢ (HUIMEHTOB KOPPEISAIUU MEXKIy 3HAUCHUSIMU WHICKCOB MPUPOCTA OJHUX U TeX ke ocobeill B
CMEKHBIE MEKIy co00# romasl (puc. 7.46), oTpakaroluX XapaKTep WX OTBETHBIX pEaKkIUil Ha

BHEIIIHHE BO3IEUCTBUS.

Tabauya 7.45
ITapaMeTphbl H3MEHYHBOCTH 3HAYEHHIT KO (pPHUIHEHTA KOPPEIAUHH MEKTY PAIAMHA
HUH/IEKCOB PAJIMAJIbHOI0 roJJHYHOT0 MPHPOCTA JiepPeBbeB y0a B IKOTONMAX

o 3HaueHUS CTATHCTUIECKUX nc?Ka3aTene171*
N Ngr Mx min max SX
1833-1892 7 21 0,120 -0,391 0,594 0,290
1893-1942 9 36 0,094 -0,707 0,782 0,368
1943-2013 27 351 0,071 -0,622 0,818 0,250

IIpumeuanue: N —uucio nepesbeB B BolOOpKe; Ng —OLEHEHHOE YKCIIO 3HaYeHUH K03 (D (HUIIUEHTOB KOPPEIALHU B

HEHl.

-0.556 |

-0.434

-0.312
-0.190

-0.068

0.054

0.176

0.298

0.420
0.542

Kiaccwl 3HaueHHi K03 pUIHEHTA KOPPEISIIUN

0.664

0.786

Puc. 7.44. XapaxkTep pacnpeneneHusi 3HaueHuii kodQPuuneHTa KOPPeJsIIUN MEXKIY PsiAaMH To-

JHYHOI0 MPUPOCTA IepeBbeB 1y0a B MOHMEHHBIX Jieca Ha oTpe3ke ¢ 1955m0 2007roabl.
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Puc. 7.46.IlnnamMuka 3Ha4eHN KO3 PUIEeHTa KOPPeSIMN MEKIY PSIaMU MH/IEKCOB IOAMYHO-
ro NpUpPOCTA TeKYLIero U MpeIbIIyLero roaoB y OJHUX U TeX ke AepeBbeB 1y0a Ha I1I1-8.

O pa3nnuusax xapakTepa pocTa A€pEBbEB CBUETENBCTBYIOT TAKXKE PE3YyIbTaThl AUCIIEPCUOHHO-

ro ananusa (tabin. 7.46). Haubosnbliee BIMSHUEC HAa BEIWYMHY PAJHAILHOIO MPUPOCTA OKA3hIBAET

SHEPTHsl pocTa JepeBbeB, onpeneistomas 51 % ncxomanon aucnepcun nokaszatens. Bennka momns

BKJIaZla TaK Ha3bIBACMbIX IIYMOB, OGyC.HOBJIeHHBIX CHGI_[I/Iq)I/I‘IHOCTBIO peaKHHﬁ ACPCBLCB HA U3MC-

HEHHUs YCJIIOBUM Cpelbl. BKilaJ e NMOroAHbIX YCIOBHM, Ha KOTOPBIE IE€PEBbs OTPEarupoBaId CUH-

XPOHHO, cocTaBiiser Bcero 7,1 %.

Pe3yabTaThl IHCIIEPCHOHHOT0 AHAIN3A IMHAMUKH PaIMATIBLHOTO
NpHUpoCcTa JiepeBbeB 1y6a 3a mepuox ¢ 1954mo 2007rr.

Tabauya 7.46

Hcrounnku Cymma Ciﬁ‘;}:;ﬁ Cpennmit Kpurepnii ®uwmepa Jlons BustHUS
BapHaLu KBaJpaToB CBOGOIBI KBaJpar F pasr. Fo.0s (akropa, %
JepeBbs 866,4 28 30,94 64,47 1,48 51,0
J RO 1214 53 2,29 4,77 1,35 7,1
ymbl 712,2 1484 0,48 41,9
Cymma 1699,9 1565 100,0

Pa3znnuns B Xxapaktepe pocTa IepeBbEB IPUBOAAT K NEPErPYNIUPOBKE UX PAHTOBOIO IOJIOXKE-

HUS B IEHO3C, a4 TAKXKC HCYKIIOHHOMY CHHMXKXCHHUIO TCCHOTBI CBA3M MEXKAY MCXOJAHBIM M IIOCICAYIO-
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UM JuamMeTpoMm cTBoja (tabim. 7.47, puc. 7.47).3nadeHus Kod(hQUIIHEHTA KOPPEIAIUH MEKIY

IIom@aab0 rOAUYHOTO KOJIbId ACPCBLECB U UX JUAMECTPOM B NPCAMICCTBYIOMIECM IOy U3MCHAKOTCA

BHE BCSIKOM CBSI3U C IMHAMUKOM WHJIEKCOB IIPUPOCTA, TO CHUIKASCh, TO OMSTh Bo3pactas (puc. 7.48).

Bce 3T0 ykaspiBaeT Ha HaJTWYUE B IEHOMOMYJISAIMAX MOIIHOTO MEXaHU3Ma, Iepepacipeiesomero

B HMX ITOTOKH BEIICCTBA X DHCPIUH.

Tabauya 7.47

CBs13b MEXKIY THAMETPaMHU JIepeBheB 1y0a B pa3HOM HX Bo3pacTe

Bo3spacr 3HaueHus: KOIPPUIMEHTOB KOPPEISAIIUU MEXKTY THAMETPOM JIEPEBHEB B BO3PACTE
7€peBHCB 10 et 20 et 30mer 40ner 50ner 60 et 70 et
20 et 0,914 1,000
30 et 0,837 0,971 1,000
40 ner 0,773 0,919 0,971 1,000
50 ner 0,721 0,882 0,946 0,990 1,000
60 et 0,449 0,738 0,862 0,947 0,989 1,000
70 et 0,573 0,772 0,864 0,923 0,970 0,991 1,000
80 et 0,613 0,809 0,869 0,911 0,962 0,985 0,996
40 ~
36 - a
32 -
= 28 -
S 24 -
8 20 -
16
12 4 N A y=2.05x +12.31
8 - b s R?=0.20
4 -
0 T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
D10, cm

Puc. 7.47 XapakTep cBsI3U MeKIy AUaMeTPOM jepeBbeB ay0a B Bo3pacte 10u 60er

Koad ¢purmenT xoppemsinuu
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Puc. 7.48. JInuHaMuka 3HaveHHHl K03 (PUIHEHTAa KOPPEeJANHN MEKAY IUIOMAAbI0 TOIUYHOI0
KOJIbIIA IepeBbeB 1y0a U UX ANaMeTPOM B mpeamecTByomem roay na ITI1-8.

B nenononyinusax aepeBbeB, HECMOTPS HA pa3sHbIM XapaKTep UX pOCTa U PEAKLUU HA YCIIOBUS

CpeJibl, JOBOJIBHO YETKO BBIACISIFOTCS ONpPEIesiCHHbIe rpynmbl-Kinactepsl (puc. 7.49u 7.50), Mmexay
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KOTOPBIMU CYIIECTBYET KeCTKasi KOHKYPEHLIU 3a pecypchbl cpenbl. Konebanus nmpupocra y pa3HbIx

TpYII IePEBbEB MPOUCXOAAT aCHHXPOHHO (puc. 7.51u 7.52).
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Puc. 7.49.IeniporpaMma cXoJACTBa PsII0B HHIEKCOB IOAUYHOr0 MPHUPOCTA JiepeBbeB a1yda (HoMe-
pa iIepeBbeB COOTBETCTBYIOT HX PAHTY N0 CHHKEHHIO BO3PacTa).
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Puc. 7.50. IenaporpaMmma cXoJCTBa PS/I0B OTHOCHTEJILHOTO TOIMYHOTO MPUPOCTA JepeBbeB Ay0da.
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Puc. 7.51./IlunaMuKa WHAEKCOB TOAMYHOT0 MPUPOCTA JiepeBbeB Ay0a pa3HbIX KJIACTEPOB B MOW-
MEHHBIX Jiecax 3anoBeaHuka «boabmasn Kokmara.
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Puc. 7.52./lunaMuKa OTHOCUTEJIbHOIH BeJIWYHHBI TOAUYHOIO NMPHPOCTA JepeBbeB Ay0a pa3HBIX
KJIACTEPOB B NMOMEHHBIX Jiecax 3aNM0BeIHNKA.

Pe3ynbTaThl IPOBECHHOTO UCCIIEOBAHUS MTO3BOJIAIOT CAETATh CICAYIONINE BHIBOIBI.

1. BenmnuuHa paauaabHOTO TOJAUYHOTO MPUPOCTA BAPhbUPYET Y JAEPEBBEB 1y0a B OYEHBH 0O0JIb-
IIUX TPENeNax, YTO CBUICTEIbCTBYET O BBHICOKOH UYBCTBUTEILHOCTH MX K (PIIYKTyalMsiM yCIOBUU
cpeabl  OOJBIINX aAANTAIIHOHHBIX BO3MOXKHOCTSIX.

2. XapakTep AMHAMHUKU TOJUYHOTO MPUPOCTA LIEHOMOMYIISIIUNA JIEPEBbEB B KAXKIAOM HKOTOIE
cyry0o cnenu@uyeH, 4To CBA3aHO ¢ OCOOCHHOCTSIMU MX TIOPOJAHON M BO3PACTHOU CTPYKTYPHI, CTe-
NICHHU JKU3HECTIOCOOHOCTH M CHUJIBI BO3JICHCTBYIOIINX HETATHBHBIX (DAKTOPOB, KOTOPHIE B TIOHMEH-
HBIX JIecaX BecbMa JUHAMUYHBI U U3MEHSIOTCS CTOXAacTU4YHO. CHHXPOHHOE M3MEHEHHE 3HAYCHHN
TOJMYHOTO MPHPOCTA JAEPEBHEB MPOUCXOIUT BO BCEX SKOTOMAX JIHIIb B OY€Hb KOPOTKHE OTPE3KU
BpPEMECHHU.

3. B nquHaMuke TOAMYHOTO MPUPOCTA JEPEBHEB B HEKOTOPBIX JKOTOMAX YETKO BBIACIISIOTCS
CJIOKHBIC alepHOANYECKUE UIMHHOBOJIHOBBIE KOJeOaHWsI, OOYCIOBJICHHBIE OWOIICHOTHYECKHUMU
npoIieccaMy, CBA3aHHBIMU C PaclafoM APEBOCTOS, Pa3AeICHHOTO Ha psif MOKOJEHHMA, MEXy KOTO-
PBIMU OOBIYHO CYILIECTBYET OOJIBIION BPEMEHHOM pa3phIB.

4. CymniecTBEHHO pa3IHyaroTcs MEXAy COOOW M0 XapakTepy IWHAMHKH HPUPOCTa HE TOJIBKO
IICHOTOIYJISIIIMH, HO U JAEPEBhsI B HUX, KAXKI0E U3 KOTOPHIX HMEET CBOE IIEHOTHYECKOE OKPYKEHHE,
pa3BuBatonieecs cyryoo crerududecku. Popma u cTeneHb BHIPAKEHHOCTH BO3PACTHOTO TPEHIA Y
KaXJ10T0 epeBa paszinnuHbl. Y 33 %aepeBbeB B BEIOOPKE OH MO0 BOOOIIE OTCYTCTBYET, TUOO BbI-
paxeH o4eHb cinabo. Y 27 Y% aepeBbeB MPUPOCT C BO3PACTOM B 11eJIoM cHUkaeTcs, a y 20 YoyBenu-
yuBaeTCa. Y HEKOTOPHIX JIEPEBHEB OH OTOOpa)kaeTCsl MO0 BBIMYKJIOW KYIOJI000pa3HON KPUBOMH,
1100 BOTHYTOM. 3HaueHue ko3 (UIMeHTa TeTepMUHALNY (QYHKIIMU BO3PACTHOTO TPEHAA U3MEHS-
ercs ot 0,12910 0,532.

5. [lo xapakrepy pocra BCe IEPEBbs B LEHOOMYISNUAX PA3IACISIOTCS HA PSI TPYI, MEXIY
KOTOPBIMH CYIIECTBYET ONpeAeiCHHAas KOHKYpPEHIIHs 3a pecypchl cpenbl. Konebanus mpupocTa y

PA3HBIX IpynIl JCPCBHEB MPOUCXOAAT ACUHXPOHHO.
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6. HauOosnplee BnusiHME HAa BEIMUMHY PaJUajIbHOTO MPUPOCTA OKA3BIBAET SHEPTUs pocTa Je-
peBbeB, onpeaenstomas 51 % ucxonHoil qucnepcun nokaszaTens. Benuka o Bkiaga Tak Hasbl-
BAaEMbIX IIYMOB, OOYCJIOBJICHHBIX CHEIM(PUUHOCTHIO PEaKUUi JEPeBHEB Ha M3MEHEHHUS YCIOBUUN
cpenbl. Bkiazg ke MOrOAHBIX YCIOBHM, Ha KOTOpBIE JEPEBbSl PEArUPYIOT CUHXPOHHO, COCTaBIISET

Bcero 7,1 %.
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7.2.3.43aK0HOMEPHOCTH POCTA JiepeBbeB MUXThHI CHOMPCKOIl B MOHMEHHBIX IKOTONAX

JIeHIpOXpOHOJIOT U, KaK OJUH M3 pa3fesioB OMOreoleHOJOTUH, HaXOAUTCS ceiivac, Ha Hall
B3IJIS1/1, B COCTOSIHUU TITyOOKOTO KpHu3uca. HecMoTps Ha Henmpekpalaronifiics moTox myoauKauii u
OTPOMHBIN HAKOTUICHHBIM MaTepuas, COOpaHHBINA MO BCEMY MUPY TUTAHUYECKUM TPYIAOM MHOTHX
ydeHbix [2-11, 16-18, 20-35, 37-42kekoTOpble BONIPOCH OCTAIOTCS JUCKYCCUOHHBIMH WM CJIA00
OCBEILIEHHBIMH, YTO CBSI3aHO KaK C Pa3HOOOpa3HeM JIECHBIX OMOTreOleHO30B, TaK U XapaKTepa KO-
JIOTMYECKUX BO3JEHCTBUI HA HUX, a TaKXK€ MOJXOJIOB UCCIIEIOBATENEH K PEIICHUIO TTOCTAaBICHHOU
3a/1a4¥, KOTOPhIE YacTO CHIIBHO CYXKAIOT I0JIE CBOEH JesITeNbHOCTH, oOpalias cBO€ BHUMaHHUE Ha
BBIJICTICHUH B PSAJaxX MPHPOCTA ACPEBHEB TOJIBKO KIMMATUYECKOTO CHUTHANA M YIIyCKasl U3 BUAY HX
OTKJIMK Ha Bo3zeicTBue Apyrux (axtopos. CieayeT Takke OTMETUTh, YTO OYEHb HEMHOTHE pado-
ThI B 00J1aCTH JACHIPOKIMMATOXPOHOJIOTUU BHOCAT Kakue-11M00 HOBbIE UJCH B JajbHEllIIee pa3Bu-
TUU OMOTCOIEHOJIOTHH U TMPAKTUYECKOTo JiecoBojcTBa [4-8, 13, 14, 32, 33]a ocHOBHAsI UX YacCTh,
npejcTaBsionas coboii, mo oopasHomy BeipakeHuto C.B. Meiiena [29], cBoeoOpa3Hy0 KOJIICK-
U0 MapoOK, 3acachbiBaeTcsl «MHGOPMAMOHHON TPSCUHOW» U PEIKO BCIUIBIBAET HA MOBEPXHOCTD.
becuncnennpie myOauKaIuu pacTyT, a CyTh BOIpPOCa OCTAaeTcs MO0 HE pernieHHoM, mbo, Hao0o-
pOT, JaBHO M3Y4YEHHOW W cierka BuaousMeHeHHoH. Iloaromy, kak cnpaBemmBo oTMmeuaeT B.A.

AunekceeB [1], HE0OX0aMMO CHaYaja JOCKOHAILHO pa3padoTaTh TEOPUIO BOIPOCA, BBIABHHYTH HO-
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BbI€ TUIIOTE3bI U JIUIIB MOCIE ITOTO MPOBEPSITHh UX MpaKkTU4Yecku. Yalle Bcero uccieqoBaTean uayT
B 00paTHOM HampaBI€HUH — OT OMBITHBIX TaHHBIX K TECOPETUUIECKUM 0O0OIICHHUSIM.

OcobeHHOCTH pocTa IepeBbEB MUXTHI CHOUPCKON B ycnoBusaX Pecmybmuku Mapuii D1 nzyde-
HBI ITOKa OYeHb c1abo [15, 23, 24] Mmeromuiics MaTepran OTpaXaeT IMOKa JIHIIb YaCTHbIE MOMEH-
Thl U HE TIO3BOJISET CcleNaTh 0000IIAIOMINX BHIBOAOB. JITO OOCTOATENHCTBO MOCTYKUIO MPUUUHOM
BbIOOpa HaMH OOBEKTA M MPEeIMeTa UCCIEIOBAHUM, 1IEJIb KOTOPBIX 3aKJII0Yalach B IIOMCKE 3aKOHO-
MEPHOCTEW pOCTa JEPEBLEB dTOM MOPOBI B TOMMEHHBIX Jiecax Mapuiickoro Ilonecss u oneHke po-
JIM OTIpeNIeIoNINX uX (pakTopoB.

OO0bexkTHI M MeTOAUKA. VccrenoBanus NMpoOBEIEHbI B YETHIPEX CIIOKHBIX IO COCTaBY U BO3-
pacty apeBoctosix (tadiu. 7.48),mpouspacraroniux B moiiMax pek bonbinoi u Manoi Kokiaru, xa-
PaKTEepPHU3YIOIIUXCS CIIEIM(PUIHOCTRIO 3KOOorHueckux ycimopuid [19]. [lnsg anamu3za, KOTOpKINA Tpo-
BEJICH I10 JIBYM IlIKajaM BpeMeHH (aOCOIIOTHON XPOHOIOTHYECKON M BO3PACTHON OMOIIOTHYECKOH),
UCIIOIb30BaHbl KEPHBI APEBECHHBI, B3sThie OypaBoM [Ipecciepa y 71 nepeBa mUXThl CHOMPCKOM (11O
OJTHOMY C KaXXJIOTO JiepeBa Ha BbicoTe 1-1,3M OT MOBEPXHOCTH IOYBBI), HE HMEIOIIUX KaKHX-THOO
BHEIIHUX TMOBPEXACHUH. V3MepeHne IMUPUHBI TOAWYHBIX CJIOEB IMPOBEIH C MOMOIIBIO OKYJISp-
IIKaJIbl OMHOKYJISPHOTO MHKpOcKomna mpu 16«patHoM yBenuueHuu (lieHa JICJCHUS paBHA B 3TOM
ciryuae 0,05MM) Ha mMpeaBapUTEIbHO BBICYIIECHHBIX M 00paOOTaHHBIX OCTPHIM HOXKOM KepHax. B
o0mielt cioxkHoCcTH ObUTO M3MepeHo 5187 ronnunbix konbua. [Ipu cObope u 0b6paboTke MaTepuana
UCTIOJIb30BaHbl METOAMYCCKHE pekomeHnamuu [4, 7, 8, 21, 25-28, 38, 42¢pTopbic ObUIM HECKOIIb-

KO MOI[I/I(l)I/IHI/IPOBaHI)I HaMM C YUYCTOM HAKOIIJICHHOTI'O OIIbITA.

Tabnuya 7.48
Kparkasi xapakTepucTHKA APEBOCTOSI HA 00bEKTAX HCCIIeT0BAHNS

ITapaMeTpbl MOJECIIBHBIX JCPEBLEB CIIU

MecToHaxo0XIeHNE YKOTOTIA Hlfe(;iziiﬂ ,.HI/IaMeTp, cM BospaCT, JeT
min max min max
1. CrapoxuibCckoe JI-Bo, KB. 46 F2A12]In20c¢1]] 23,0 29,1 59 75
2. CocHoBas pora, kB. 14 J13JIn2C1110c¢ 11,2 42,6 38 138
3. lyoogas pomia, k8. 1 F13M12]In+0c, b 13,5 25,4 44 70
4. KopTuHCKOE JI-BO, KB. 74 TC2EIT+In 5,9 19,1 46 94

st 06paboTku 1uppoBOro MaTepuala MCIOIb30BaH MEPCOHANBHBIM KOMIBIOTEP W MaKETHI
NpUKIaIHBIX Tporpamm Excelu Statisticajio3BonuBIIMX POBECTH pacdeT KOPPEISIIUOHHBIH, per-
PECCHUOHHBIN, TUCIIEPCUOHHBIN, KJIACTEPHBIA U CIICKTPAIBHBIA aHATN3 OOMIETPUHATHIMU METOaMU
MaTeMaTUYECKON CTaTUCTHUKH.

Pe3yabTaThl Hcclel0BaHUH M MX MHTepNpeTanusa. AHAIN3 MOJIy4YEeHHBIX JAHHBIX MOKa3all,
YTO BO3PACT Y MOJCIBHBIX JepeBbeB M3MeHsuics oT 38 mo 138 yer, a ux amamerp — ot 5,9 1o
42,6cm. CBsI3b MEXKIy TaHHBIMH ITapaMeTpaMu He oueHb TecHast (puc. 7.53),4To sBiseTcs CBHIEC-
TEJIbCTBOM Pa3HOW CKOPOCTU POCTA JEPEBbEB, 0OJIACTh BO3MOXKHBIX BO3PACTHBIX M3MEHEHUH nua-

MeTpa KOTOPBIX JOBOJBHO oOmmupHa (puc. 7.54).Bo3pacTHble U3MEHEHHSI BETMYUHBI AUAMETpPa Jie-
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PEBBEB U €r0 CTAaHAAPTHOTO OTKIOHEHHs B mperenax ot 1 mo 90 1etr onuceBaloOT cleayronme ypas-
HEHUs PErpecCuu:

Drmin = 0,03AM*%, R? = 0,988;

Deper = 0,494°%°% R? = 0,998;

Drmax = 47,T[1 - exp(-22,490°@)]; R? = 0,995;

Sp = 7,681 - exp(-34,8a0°A)]; R? = 0,995;
rae D — BO3MOXHBIN quaMeTp AepeBbeB (MUHUMAIbHBIN, MAaKCUMAIbHBIN, CPEIHMIT), CM; A — BO3-

pacT IepeBbEB, JIET, Sp — Cpe/IHee KBaIpaTHUECKOE OTKIIOHCHHE JHaMeTpa JIEPEBBEB, CM.
50 -
40 -
30 1

20

HuameTtp, cM

y =0.307x

10+ R? = 0.392

O T T T T T T T T L) L) L) 1
20 30 40 50 60 70 80 90 100 110 120 130 140

Bospacr, net

Puc. 7.53.CBs3b Me:KIy BO3PACTOM H THAMETPOM JepeBbeB MUXThHI CHOUPCKOIA.

V3MeHeHre quaMeTpa JepeBbeB B KAXKIOM 3KOTOIE MPOUCXOIAT CYry0o Crelu(puUecK, HCXO-
ISl 13 0COOCHHOCTEH TTOPOAHOM M BO3PACTHON CTPYKTYPHI IPEBOCTOEB B HUX, YTO OIMCHIBAIOT Clie-
JYIOILINE YPAaBHCHHS PETPECCHH:
- B CTapoxusibckoM JiecHuuecTBe (3koror Ne 1)
Dy = 30,01 - exp(-25,0610°@A)]; R? = 0,998;
Dumin = 26,8 - exp(-49,390°A)]*%* R? = 0,996;
Dimax = 34,2[1L - exp(-40,2810°R)]; R? = 0,999;

50 - Mx 28 1 —o-Nel
24 - .
40 - min —4—Ne2u3
S s 20 -
) —6— max o
E—_30- £ 16 A
2 2
= 2 12+
= =
= 8 -
10 - 44
O-—M o4~ - O O
0O 10 20 30 40 50 60 70 80 0O 10 20 30 40 50 60 70 80

Puc. 7.54. O61acTh BO3MOKHBIX BO3PACTHBIX M3MEHEHHI THAMeTPa CTBOJIA Y AepeBbeB MUXTHI

Bospacr, net

(csieBa) u cpeHero qUaMeTpa B Pa3’HbIX IKOTONAX.

Bospacr, ner
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- B tecomapke «CocHoBas pora» (3xoror Ne 2)
D.p. = 0,552A %% R? = 0,998;
Dmin = 0,063A1%%% R? = 0,988;
D max = 67,911 - exp(-14,07M0°A)]; R? = 0,992;

- B tecomapke «J{yooBas poma» (3kortor Ne 3)
D, = 0,671A %%, R? = 0,992;
Dmin = 0,290 %% R? = 0,998;
Dmax = 0,855A%%%4 R* = 0,998;

- B Koprunckom necundectse (3xoton Ne 4)
D.p. = 0,388A%%*; R? = 0,995;
Dmin = 0,066A -'%% R? = 0,994;
Dmax = 0,804 %% R* = 0,994;

rae D —  CpenHui, MHUHUMAJIBHBIH, MaKCUMQJIbHBI ~ JHaMETp  JIEPEBBEB, CM,
A —BO3pacT AEpEBbEB, JIET.

Haubonee OnaronpusTHbIE YCIOBHS Ui pOCTa JIepeBbeB, 0COOEHHO B Bo3pacte 1o S0 jer,
cKiaabpIBaICh B 3koTore Ne 1, pacnionoxkeHHOM B CTapoKMIBCKOM JIGCCHUUYECTBE, Ie MMUXTa BME-
CTE C APYTMMHU MTOPOJIaMH Y4aCTBYET B CII0KEHUU MEPBOTO sipyca JpeBocTos. Hanxyamme ke noka-
3aTeNId UX pOocTa OTMEUEHBI, KaK CIEAYEeT U3 MPUBEACHHBIX JaHHBIX, B 9KoTone Ne 4, ryie nuxra Ha-
XOJUTCS BO BTOPOM sIpyce€ MOJ IMOJIOTOM COCHOBOT'O JIPEBOCTOSI M MCIBITBIBAET C €r0 CTOPOHBI
cuiibHOE yrHeTeHue. B sxoronax Ne 2 u Ne 3, pacnionoxeHHbIX B jgeconapkax CocHoBas u [lyooBas
pola, AepeBbsl MUXTHI MO BEJIMYMHE CPEIHEro JUaMeTpa 3aHUMArOT Ha HCCIIEOBAaHHOM OTpE3Ke
BPEMEHHU MPOMEXYTOUHOE IMOJIOKEHHE, OJHAKO BCIEACTBUE NMPAKTHYECKU JMHEHMHOTO M3MEHEHHS
onn B Bo3pacte 80 yieT mpuOmmKaloTes BIUIOTHYIO K OTMeTKaM 3kotona Ne 1. B mpenenax ogHOro
CMEIIAaHHOTO HACAXKACHUS JIePEBbsl MUXTHI B TEUCHHE BCEH CBOCH JKM3HU YCTYNAIHM MO JUAMETPY
CTBOJIa APYTMM XBOHHBIM OpojaM, ocobeHHo cocHe (puc. 7.55),00mamaromiei B ciaydae oOqHOBpe-
MEHHOTI'0 IIOCEJIEHUS B KOTOIIE 3HAYUTENBHO OoublIel sHepruei pocra. IlogaBneHne nuxTsl U enu
COCHOMW NPOUCXOAUT MpPU 3TOM HE B pe3yibTare OOphOBI 32 CBETOBOI JOBOJBCTBHE, TaK KaKk OHU
00J1aJaf0T JIOBOJILHO BBICOKOW TEHEBBIHOCIMBOCTBIO, a B pE3yJbTaTe KOHKYPEHIIMH 32 3JIEMEHTHI
nUTaHuS B puzocdepe.

PacueTs! mokasany, 4To MO XapakTepy U3MEHEHUs AMaMeTpa CTBOJIA C BO3PACTOM CYILIECTBEHHO
pa3nuyaroTCs MEX1y cOOO0H He TOIBKO SKOTOIBI, HO U JIEPEBbS B HUX, KOTOPbIE 0OBEANHAIOTCS Me-
X1y co00il B psii KJIIACTEPOB, TOIBKO YACTh U3 KOTOPBIX UMEET TUIHUHYI0 S-00pa3Hyto ¢popMy KpH-
BOW JIMHAMUKY 3HAYCHUH mokazarens (puc. 7.56)./luameTp nepeBbeB B LIEHOMOMYISLIUSIX BO3pPAC-
TaeT BO BPEMEHM HE NMPONOPLUOHAIBHO €r0 3Ha4eHUs, JOCTUTHYTOr0 K TOMY WJIM UHOMY MOMEHTY

BpPEMEHH, a B KaXJI0M cilydae cyrybo cneunduuecku. B pe3ynpraTe paznuuuii xapakrepa pocta
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Puc. 7.55./IlunaMuKa CpeIHero [uaMeTpa AepeBbeB Pa3HbIX mopoja B dkotonax Ne 1 (cieBa) u Ne 4.

ACPCBLECB MPOUCXOAUT UX MOCTOSAHHAA MEPCTPYHIIMPOBKA PAHTOBOTO IMOJIOXKCHUA B APEBOCTOC, YTO
MNPUBOAUT K CHUIKCHHUIO TCCHOTBI CBA3H TCKYLICIO 3HAYCHUA AMAMCTpa CTBOJIA C MPCABIAYIITUMU
(tabma. 7.49,puc. 7.57),a Takke K CHHXKCHHIO BapuabeabHOCTH ero 3HaucHuit (puc. 7.58).Bce 3ro
yKa3bIBacT Ha HAJIWYUE B IIEHOMOMYISAIMAX MOIIHOTO MEXaHM3Ma CTaOMIM3aIlMK pa3Mepa JepeBb-

CB, ,Z[€I>'ICTBI/IG KOTOPOIr'o OCHOBAHO Ha NCPCpacCpCaACICHUN ITOTOKOB S9HCPIUr U BCIICCTBA B OKOTOIIC.

35 1 200 1 —0—Nel ——Ne 2
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30 - - o3 e Ned
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Bo3pacT, ner Bo3spacT, ner

Puc. 7.56./IlunamMmuka a6coII0THO# (CJ1eBa) H OTHOCHTE/ILHOI BeJIMYMHBI CPEIHEro JHaMeTpa je-
PeBbEB PA3HBIX KJIACTEPOB.

Tabnuya 7.49
Caa3b MEKIY IHAMETPOM [I€PEBHEB B Pa3HOM Bo3pacTe B 3koTome Ne 1

Bospact 3HadeHus1 KOAPPUITUEHTOB KOPPEISIIMN MEKIY THAMETPOM JIEPEBHEB B BO3PACTE
JICPEBBEEB 5ner 10mer | 15mer | 20ner | 25ner | 30mer | 35ner | 40mer | 45mer | 50xer
5 ner 1,000

107er 0,878 1,000

15ner 0,749 0,959 1,000

20 et 0,629 0,881 0,974 1,000

25 et 0,536 0,809 0,932 0,988 1,000

30yer 0,453 0,734 0,879 0,959 0,989 1,090

35yer 0,402 0,670 0,824 0,921 0,962 0,990 1,000

40 net 0,340 0,613 0,776 0,883 0,935 0,974 0,995 1,g00

45 net 0,274 0,550 0,716 0,831 0,891 0,940 0,970 0,988 0001,

50 ser 0,233 0,504 0,670 0,789 0,852 0,905 0,941 0,966 9930, 1,000
55 ner 0,196 0,460 0,622 0,744 0,809 0,865 0,906 0,937 9760, 0,994
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Puc. 7.57 XapakTep cBfA3U MexKIy AUAMeTPOM JiepeBbeB MUXTHI B Bo3pacte 10u S55.erT.
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Puc. 7.58. Ilunamuka BapnadeIbHOCTH THAMETPA 1epPeBbeB MMUXTHI B Pa3HbIX IKOTOMAX.

Ha ocHOBe MaHHBIX O BO3PACTHBIX M3MEHEHUSX IHaMeTpa JIEePEBHEB MOXKHO BBIUYHCIHUTH P
MoKa3aresei, KOTopble JONOJHAIT UH(OpMaLHio 00 YCIOBUSX pa3BUTHS ApeBocToeB. OOHUM U3
9TUX TOKa3aTesiel SBIsieTcs IUIOMIAlb MATH MOCIEAHUX TOJUYHBIX KOJell AePEBbEB, MPEACTABIISAIO-
1masi co00 30Hy TpaH3UTa BOABI M 3JIEMEHTOB ITUTAHUS OT KOpHEH K KpoHe. PacueTs! mokasainu, 4To
B 9koTore Ne 1 (CtaposxuiibcKoe JISCHUYECTBO) 3HAUCHUS ATOTO Mokasatelns y aepeBbeB g0 30 et
BO3DPACTAIOT, a 3aTe€M IOCTENEHHO CHIKArOTCA (puc. 7.59).0Hu, kK TOMY ke, 10 Bo3pacta 40-45er
MPEBOCXO/IAT MO BEIMYMHE 3HAYCHHUI TIOKa3aTeslel B IPYruX 3KOTOMNax, I7ie OHU HEYKJIOHHO YBEJIH-
yuBatoTcs. Hanbosnee mana miomaas BOAOIPOBOASAINEH 30HHBI y IepeBhEB B dKoTOIe No 4, 94TO CBH-
JETENLCTBYET O TUIOXHUX YCIOBHUSIX JJII MX pOCTa 37eCh, OJHAKO K Bo3pacty 80 ner e€ BenmunHa
BILUTOTHYIO TIpHOIKaeTcs Kk otMeTkam 3koTtora Ne 1. JlepeBnst B akoTomax Ne 2 u Ne 3 o 3HaueHu-
SIM 3TOTO TOKA3aTesIs, OTPAKAIOMIETo UX (PU3NOIOrHIECKOe COCTOsIHUE, TTocie 55-601eT mpeBocxo-
JISIT IEPEBBS B IPYTUX IKOTOMAX.

C nmuamerpoM nepeBbeB (D, cM) TECHO CBs3aHBI, KaK MOKa3ajld HAIllM PACUYCThl, BHITOJHCHHBIC
Ha OCHOBE IM(POBOro mMarepuana, nmpeacraBieHHoro B monorpadpun B.A. Ycomsiesa [36], macca
UX XBOM U Macca kopHeit (M, Kr), 4To anmpoKCHMUPYIOT CIIEAYIONIHE YPAaBHEHUS PErPECCUU:

M zon = 16,59]0-3mD + 1)2,134
MKopHeﬁ = 8,906].0-3mD + 1)2,528
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3HayeHUs ITUX MapaMETPOB, KOTOPbIE HECYT OUYCHb BAXKHYI0 MH(POpPMALMIO 00 M3MEHEHMSX
(PU3UOTIOTHUECKOTO COCTOSHUS IEPEBHEB B IICHONOMYJIISIMX, HanOoJiee BEJIMKK Y HUX J0 BO3pacTa
80 net B 3KOTOIIE, pacmnoiaokeHHOM B CTapoKUIIbCKOM JecHHuYecTBe (puc. 7.60),4T0 CBUIETENBCT-
ByET O OJIarONpPUATHOCTH 3/1€Ch YCIOBUM Ui MX pocTa. HauMeHbIne 3HaYeHUs MacChl aCCUMUIIS-
IIMOHHOTO anmnapara U KOpHEHl OTMeYaroTcsd y JepPEeBbEB MUXTHI, MPOU3PACTAIOLIUX MO MOJOTOM
cocusika (3xoton Ne 4). JlepeBbs B skotornax Ne 2 u Ne 3 o 3HaYECHUSIM STHX ITapaMETPOB HE3HAYH-
TEJNbHO OTIMYAIOTCSA APYT OT Apyra ¥ 3aHUMAIOT MPOMEKYTOYHOE IOJIOKEHNE, OJHAKO B BO3pacTe
80 et BIUIOTHYIO TPUOJIMIKAIOTCS K AEPEeBhsIM B dkoTome Ne 1.

—o0~Nel —=&Ne2 —>*x—Noe3 —— Ne4

I1no maab KoJiel, KB. CM

P N W A O O
O O O O O O o
1 1 1 1 1 )
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Bospacr, net

o
=
o
N
o

Puc. 7.59.B03paCTHble HU3MEHECHUSA IJIOINAAU NMATH NMOCJACAHUX IOJUYHBIX KOJI€L Y CPCAHHUX 110
pasMepy A€peBbEB MUXTHI B PA3JIMYHBIX NMOHMEHHBIX IKOTOMNAX.
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Puc. 7.60. Ilunamuka maccbl XBou (cj1eBa) M KOPHEH y CPeIHHX MO pa3Mepy JepeBbeB MUXThI B
Pa3JHYHBIX MOHMEHHBIX IKOTONAX.

Eme 6onee nHpopMaTuBHO HE aOCOMIOTHOE 3HAUYEHUE (PUTOMACCHI STUX OPraHOB JIEPEBHEB, a
UX OTHOIIEHHUE JIPYT K JIPYry, OTpaxaroliee OasaHc MEXIy MOCTYIJICHHEM BOJbI OT KOpHEH u eé
pacxomoM Ha TpPaHCIHPALUIO KpoHOW. Pacuersl mokas3ainy, 4dYTO BEIWYMHA OTHOLICHUS
Mgon / Miopreii Y A€PEBbEB IMTUXTHI BO BCEX OMOTONAX ¢ BO3PACTOM HEYKJIOHHO cHmkaercs. [Ipen-
CTaBJICHHBIC HA pUC. 7.611aHHBIE CBUIETENBCTBYET, Ka3aJI0Ch ObI, O TOM, YTO B XOJI€ pOCTA JI€PEBb-

€B BOJOCHAOXKEHUE WX KPOHKI yiydmiaercs. Ha camoM nene Bc€ 0OCTOMT MHAYe, MOCKOIBKY 3TOT
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nporecc 00eCeunBaloT He BCe KOPHHU, a TOJIbKO (PM3UOJIOTMUECKH aKTUBHBIE UX OKOHYAHUS, KOTO-
pble 00pa3yioTcs B TEUEHHE KaxIoro roga. HaTypHeIMH MeTOlaMH OIICHUTh MX MAacCy OYCHb
CJIOHO, a TIOPOH M IMPAKTUYECKU HEBO3MOXKHO. PEmINTh 3Ty 3a7ady AOBOJIBHO IIPOCTO MyTEM Ma-
TEMAaTUYECKHX PACUYETOB, MOKA3aBIIUX, YTO BOJOCHA0KEHUE KPOHBI JIEPEBBEB C BO3PACTOM YXY/-

maetcsi. OCOOEHHO CHUIIBHO 3TO MPOSBHIIOCH B 3KoTome Ne 1.

1.4 1 60 -
. X —0—Ne 1 —o—Ne 1
= . 50 -
o 1.2 1 A =
= \x No2uNe3 2 —4—Ne2uNe 3
S 5 40 A
X 1.0 A " % Ne 4 S
£ % g 301
£ 0.8 - 5
g K\x‘x\x\x\ g
= 061 X z
o O

0-4 T T T T T T T 1

0O 10 20 30 40 50 60 70 80 0O 10 20 30 40 50 60 70 80

Bo3spacT, ner Bo3spacr, ner

Puc. 7.61.Bo3pacTHble H3MeHeHHsI OTHOIIEHHsI MacChl XBOM Macce KOpHeii (cjieBa) M K rOAHYHO-
MY NPHPOCTY MACChl KOPHEH y IepeBbeB MUXTHI B Pa3JIHYHBIX MOITMEHHBIX IKOTOMAX.

JlnameTp nepeBbEeB, Macca XBOM W KOPHEH SBJISIFOTCS OYCHb MHEPTHBIMH TMOKA3aTENsIMU HX CO-
CTOSIHMSI, HE TIO3BOJIAIOIIMMH OIIEHHWBATh TEKYIIMX U3MEHEHHI yCJIOBUHU cpenbl. s 3To 11enm B
JIEHAPOXPOHOJIOTHA OOBIYHO HCIIONB3YIOT TOAMYHBIA TMPUPOCT JEPEBbEB. AHANU3 TMOTYYCHHBIX
JIAHHBIX TOKa3aJl, YTO €ro BEJIMYMHA Y JEPEBHEB MUXTHl BAPbUPYET B MOWMEHHBIX JieCaX B OYCHb
Oonpmux npeaenax (tadna. 7.50),M3MeHSACH MO rojgaM B KaXIO0M DKOTOIE Cyry0o crenn(uyeckH,
UCXOMs M3 OCOOEHHOCTEH B HHX MOPOIHON M BO3PACTHOW CTPYKTYpHI ApeBOCTOEB. (puc. 7.62).
[IpuBeneHHbIE NaHHBIE CBUIACTEIBCTBYIOT O TOM, YTO CPEIHUM TOJAWYHBIA paJIHAIBHBIA IPUPOCT
HanboJsee BBICOK Yy IepeBheB B CTapOKUIHCKOM JICCHUYECTBE, T1€ MTUXTAa BMECTE C APYTHMH TIOPO-
JlaM{ Y4acCTBYET B CIIOKEHHUHU TEPBOTO spyca NIPEBOCTOs. BenwdymHa CTaHIApTHOTO OTKJIOHECHWMS
MIPUPOCTA 3/IECh TAK)KE HanOOJIbINAs, YTO CBSA3AHO C PE3KUM CHUKECHUEM ITUPUHBI TOJAMYHBIX KOJIEII
10 Mepe YBEITWYCHUS BO3pacTa JePeBhEB. MEHBIIIE BCETO BEIMUMHBI CPEIHETO TOAMIHOTO TTPUPOC-
Ta U €r0 CTaHJAPTHOTO OTKJIOHEHUS Y iepeBbeB B KOPTHHCKOM JIECHUUYECTBE, II€ MUXTa HAXOAUTCS

BO BTOPOM spyCC NOJ MOJIOTOM COCHOBOT'O APCBOCTOA.

Tabauya 7.50
OO01ast I3MEHYUBOCTH IIMPUHBI TOMYHBIX KOJIEI IEPEBbEB MUXTHI B PA3HBIX 3KOTOMAX

Koo O06beM BBIOOPKH, IIT. 3HaYEHNT CTATUCTUYECKUX MTOKa3aTenen
JlepeBbeB Kouten M, £ my, MM min, Mmm max,Mm S,, MM
CTapoXuibCcKoe J-BO 5 332 2,03+ 0,08 0,15 7,10 1,39
CocHoBasi pora 41 3378 1,60+ 0,02 0,05 8,00 1,08
Jy6oBas poia 12 711 1,65+ 0,03 0,20 4,70 0,81
KopTunckoe n1-Bo 13 766 0,97+ 0,02 0,10 4,10 0,58
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Puc. 7.62./lunaMuKa roIM4HOT0 MPUPOCTA IepeBbeB MUXThI B Pa3HBIX IKOTONAX.

Tpenn BeTMUMHBI TOJMYHOTO MPHUPOCTA HanboJiee BHIPAXKEH Y JEPEBHEB, MPOU3PACTAIOIINX B
skorone Ne 1 B CTaposkKMJIbCKOM JIECHUYECTBE, T/I€ OH MPHUOJIMIKAETCA K KIAacCHYecKo Qopme,
OTIMCBHIBAEMOM OTPUIIATEIILHON SKCTIOHCHIIMAIBHON (yHKITMEH, U B dkoTore Ne 2, r/ie OH UMeeT Ky-
nojoobpasHyio popmy, oTobpaxkaemyro napabosoil. B aByx npyrux skoromax, ocodeHHo B Kop-
TUHCKOM JIECHUYECTBE, TPEH]I PaliaIbHOTO MPUPOCTA BHIPAXKEH Y IEPEBHEB MEHEE YETKO M CHILHO
OCJIOXKHEH TOAMYHBIMU (ITyKTYaIHSIMH.

JlepeBbsl B mpefienax KaKAoro SKOTOMa, KaK IMOKa3ald pacdeThl, CYIIECTBEHHO Pa3IMYalOTCs
MeXIy co00il 1o XapakTepy AMHAMUKU TOJUYHOTO MPHUPOCTA, O YEM CBUAETENBbCTBYET M3MEHYH-
BOCTh KOA((PHUIMEHTOB KOPPEISIIUU MEXIy psiaamMu ux 3HaueHuid (radn. 7.51),a Takxke BapbuUpo-
BaHHWC BEIMYHMHBI CTAaHIAPTHOTO OTKJIIOHCHHWS 3HAYCHHUU aHAIM3MPYEMOIO IOKaszaTelsi B pa3pese
Ka)XJ0r0o KajneHaapHoro rojaa (puc. 7.63).JlomoNMHUTEIbHBIM CBUICTEILCTBOM PA3JIMYUs XapaKTepa
OTBETHBIX PEaKIMi JEPEBhEB HA BHEIIHWE BO3JCHCTBHS SIBISCTCS TakKe (QIyKTyamwsl 3HAYCHUN
KOX((UIIMEHTOB KOPPEISAIUN MEXTY 3HAUCHUSIMH MPUPOCTA OJHUX U TEX kKe 0coOel B CMEXHBIC

rozsl (puc. 7.64).
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Tabauya 7.51

IMapamMeTpbl H3MEHYHBOCTH 3HAYEHHIT KO3 (pPHUIHEHTA KOppeIIIHH MEKTY PAIaAMU

3HAYEHHH PAaAMAIBHOI0 rOAUYHOI0 MPUPOCTA I€PEBHEB IMUXTHI B IKOTOIIAX

3HaYeHMs CTATUCTUYECKUX ITOKa3aTenein*

DKoToII -
N Ng Mx min max SX
CTapoKHIbCKOE JI-BO 5 10 0,762 0,602 0,903 0,101
CocHoBas poria 41 820 0,212 -0,598 0,880 0,354
Jly6oBas poia 12 66 0,236 -0,220 0,644 0,236
Koprtuuckoe j1-B0 13 78 0,287 -0,406 0,748 0,274

IIpumeuanue: N ; —uucno gepeBbeB B BbIOOpKe; Ng — OLIEHEHHOE YHCIIO 3HaYeHUH K03((DHUIHEHTOB KOPPEIALUU

B HCH.

2.01

CTaHHapTHOe OTKJIOHCHHE, MM

—O— CocHoBas pomra

— Jly6oBas pomra

—0— KopmHckoe 1-Bo

Bospacrt, net

Puc. 7.63.I[I/IH21MI/IK3 CTAHAAPTHOI'0 OTKJIOHCHUSA T'OAUYHOT0 MIPUPOCTA 1€PEBHEB IMMUXTHI.
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Puc. 7.64.InnaMuka 3HaYeHHiT KO3(PGUIMEHTA KOPPEJISIUHA MeKIY PsiiaMi 3HAYEHUI TOAUYIHO-
ro NPHPOCTA TEKYLIEro M MpeAblIyLero rogoB y OJHUX U TeX :Ke /iepeBbeB MUXTHI B Jeconapke «Co-

CHOBas poia».

O paznuumsax xapakTepa pocTa JIepeBbEB CBUIETENBCTBYIOT TAKXKE PE3yIbTaThl AUCIIEPCUOHHO-

ro aHalii3a, MOKAa3aBIIero, YTO B OOJBIIMHCTBE MOWMEHHBIX YKOTOIIOB OCHOBHOM BKJIaJl B OOIIYIO

JAUCIICPCHUIO BCIMYMHBI paguaJIbHOTO IMPUPOCTAa BHOCAT TaK HA3bIBACMBIC IIYMBI, O6YCJ'IOBJ'ICHHI)IG

CIeIU(pUYHOCTBIO peakuuii ocoOei Ha M3MEHEeHUsl yclioBuid cperpbl (Tadn. 7.52).Bkian sxe Bo3pac-

Ta JIEPEBLEB U APYruX (PakTOpPOB, B TOM YHUCIE MOTOMHBIX YCIOBHI, B TUCIIEPCHIO MTOKA3aTems U3-

mensercs ot 13,610 78,1 %.



176

Pe3ysibTaThl AMCHEPCHOHHOIO AHAIU3A JUHAMUKH PSAAO0B PaiHaJbHOI0
NMPHUPOCTA JIepeBbeB MUXThHI CHOMPCKOI B MOHMEHHBIX IKOTONAX

Tabnuya 7.52

DakTOp AUCIIEPCHH M 3HAUCHHS €TI0 TAPaMeTpOB
DKoTON DHeprus pocTa IepeBbeB Y CII0BHS POCTA B Pa3HbIE TOAbI Biotax
F par. Fo.os Bxian, % Fopaxr. Fo,05 Bxian, % mymos, %
Ne 1 3,56 2,41 1,3 15,1 1,38 78,1 20,6
Ne 2 51,0 1,43 39,7 10,2 1,32 13,6 46,7
Ne 3 11,4 1,85 12,8 4,36 1,36 26,4 60,8
Ne 4 42,2 1,77 37,3 6,87 1,39 22,8 39,9

HccenenoBanus mokasainy, 4TO JAE€PEBbs IUXTHI B LICHOIONYJISALMAX, HECMOTPSL HA PA3HbIN Xapak-

TEp UX POCTA U peaKlMU Ha yCJIOBHS cpelibl, OObEAUHSIIOTCS MEXAY cOO0N B OMpEeIeHHbIE TPYII-

IBI-KJIACTEPhI, B3aUMOJCHCTBYIOIINE APYT C OIPYTOM B HCIOJb30BAaHUU U PACIpeieseHUN HMEIo-

IIMXCSl PECYPCOB Cpefibl. B pe3ynpTaTe 3TOro paHroBO€E IOJI0KEHNE HEKOTOPBIX JEPEBbEB 10 BEJIN-

YUHC HUX paJuaJIbHOIO TOAUYHOI'O HNPUPOCTa B IECHO3C AUAMCTPaJIbHBIM 06pa30M HN3MCHACTCA

(puc. 7.65u 7.66).Y yacTtu ke AepEBHEB MPUPOCT MOXKET OBITH JHOO CTAOMIBHO HHM3KHM, JIHOO,

Ha00O0pOT, CTaOMIILHO BBICOKMM. Pe3kasi cMeHa paHTrOBOTO MOJIOKEHUS AEPEBbEB Pa3HbIX KIIACTEPOB

(poxupoBKa) B HEKOTOPBIX IKOTOMNAX, B 4acTHOCTU B JlyOOBOil polie, CBsi3aHa C ONpeIeliCHHBIMU

dTallaMM UX pocTa. B Apyrux ke sKoTomnax 3Toi CBSI3U HE NMPOCIIEKUBAECTCS.

3.54
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Puc. 7.65./lunaMuka npupocTa 1epeBbeB MUXTHI PA3HBIX KJIACTEPOB B Jeconapke «CocHOBasI pouia».
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Puc. 7.66./lunaMuka npupocTa aepeBbeB MUXTHI PAa3HBIX KJIACTEPOB B Jeconapke «/lydoBasi poma».
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JIyis aHayM3a XapakTepa OTBETHBIX PEaKIMi JepEeBbEB HA M3MEHEHUE Cpelibl, 0COOEHHO B pas-
HOBO3paCTHBIX ,Z[peBOCTOHX, g€ 4alie BCCro u paanBaeTc;I nMuxTa, O6I>I‘-IHO I/ICHOJ'IB?)y}OT HEC a6c0-
JIOTHYIO BEJIMYUHY MPUPOCTA AEPEBBEB, a TAK Ha3bIBAEMbIE MHICKCHI, IPEACTABIISAIOMINE COO0H OT-
HoIlleHUe (PaKTUICCKUX 3HAYCHUH IIMPUHBI TOJMYHOTO KOJIbIIa K HEKOTOPOMY 3TAJIOHY, 32 KOTOPBIN
npuHUMaeTcs PyHKIHs Bo3pacTHOro TpeHaa. [logOuparh 3Ty QYHKIHIO U BEIYHCIIATH 3HAUCHUS €€
napaMeTpoB MOXKHO JHOO0 IO YCPEJIHEHHBIM JaHHBIM BCEX BBHIOOPOK, B KOTOPBIX KaJeHIapHas Xpo-
HOJIOTHYECKas IIIKajla 3aMEHEHa Ha BO3PACTHYIO, MO0 MHIMBUAYAJIBHO IO pAgaM 3HAUYCHHUH MpH-
pocTa KaXKa0ro JepeBa.

PacueTsl, mpoBeIcHHBIC HA OCHOBE 000OMICHHBIX AaHHBIX (pHC. 7.67) ,10Ka3ai, YTO JIUHHUIO
B03paCTHOFO TpeH;[a cpez[Hero TOOAUYHOI'O HpI/IpOCTa ;[epeBbeB IINXTHEI B HOI‘;IMGHHBIX OKOTOIIax arl-
HNPOKCHUMUPYET YpaBHEHUE

Y = 2,50ex(-87,910°1°*%); R* = 0,878;F ur. = 777,2 >Fo,01 = 6,90;
B KOTOpOM Y — BEJIMYMHA PaJualbHOrO TOJAMYHOIO MpHUpOCcTa, MM; t — BO3pacT jaepema, JET;

R? — koahdunment aerepmuHanyu; F —xkputepuit Oumepa.

8.0 4

A MaKCHMaJIbHbIA
7.0{ &

A A O cpenHuit

Toamunblii pupocT, MM

0.0 T T T T T T T T T 1
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Puc. 7.67. IlunamMuka roqu4Horo mpupocta aepeBbeB muxTbl (N = 71) B moiiMeHHBIX 3KOTONAX
Pecny6iuku Mapuii 91 o COBOKYITHOCTH BCeX BHIOOPOK.

BennunHa MHAEKCOB TOJUYHOIO PUPOCTA, BHIYMCIICHHBIX HA OCHOBE 3TOI'0 YPAaBHEHUS, Baphb-
UPYeT y JePEBbEB MUXTHI B OYCHb OONBINUX Npeenax (Tadu. 7.53),He ycTymaoumx no BeIHYuHe
JPYTUM TIOPOJIaM JIEPEBBEB, YTO CBUJECTEIBCTBYET O OOJBIION YYBCTBUTEIBHOCTH €€ K M3MEHEHUIO
ycinoBui cpeabl. Hambosiee 3HauMTENbHO BapbUPYIOT 3HaueHMs Mokaszarens B CTapoXkXHIbCKOM
JIECHUYECTBE, a MEHbIIE Bcero — B KOpTUHCKOM, 4TO CBA3aHO ¢ OCOOEHHOCTSIMH MOMMEHHBIX KO-
TOIOB M Pa3BUTHs B HUX JpeBocToeB. KapThHa ke xapakTepa AMHAMMKH MHAEKCOB MPUPOCTA IO

CPaBHEHUIO ¢ a0COJIIOTHOW BEIMYMHON MPUPOCTA MPUHIUITHAIBHO He MeHsieTcst (puc. 7.68).
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Tabauya 7.53
M3MeHYMBOCTH HHAEKCA TOANYHOIO MPHPOCTA I€PEBHEB MUXTHI B PA3HBIX IKOTOMAX

S O06beM BBIOOPKH, IIT. 3HaYeHNsT CTATUCTUYECKUX MTOKasareneii, %
JlepeBbeB Kornen M, £ m, min max Y
CTapoXuIbCKOE JI-BO 5 332 121,7+ 3,9 11,3 330,3 71,2
CocHoBas pora 41 3378 108,0+ 1,2 4,0 545,6 70,5
JIy6oBas poua 12 711 101,8+ 1,8 14,3 275,1 47,9
KoprrHcKoe 11-BO 13 766 59,7+ 1,2 6,6 218,3 32,8
2501 Nel No2
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WNHuneke npupocta, %

Puc. 7.68.I[I/IH3MI/IK3 HHACKCOB IMIPUPOCTA APEBOCTOECB MUXTHI B Pa3HbLIX IKOTOIIAaX.

AHanu3 MCXOTHOTO MaTepuaia Mokasai, yTo popMa M CTENeHb BBIPAXKEHHOCTH BO3PACTHOTO
TpeHJa y KaXA0ro AepeBa cyryoo nnauBuayaibHa. Tak, y 10 nepeBbeB u3 12 B Beibopke u3 Jly0o-
BOW POIIY MPHPOCT C BO3PACTOM B IEJIOM yOBIBACT, OJJHAKO JIOJIS BIUSHUS 3TOTO (HaKTOpa OYCHb
Maja: Wb y ABYX AepeBbeB oHa nocturaer 30,4-43,2 %ne mpeBbimas y ocTalbHBIX 22 %.Y
JIBYX JIepEBbEB TPEH/ alMIPOKCUMHUPYET MOJIMHOM TPeThel cTerneHu, Ko3(ppuuneHT aerepMuHaum
koToporo cocrasisier 0,319-0,357 Bo3pacTHble M3MEHEHUsS! BEIMYUHBI TOJUYHOTO MPUPOCTA Jie-
PEBbEB, MMPOM3PACTAIOMINX B YCIOBHO OJHOBO3PACTHOM ApeBocToe CTapOKHMIBCKOTO JIECHHYECTBA,
BBIPXXCHBI TOpa3l0 CHIBHEE. Y TpeX JEPeBbEB W3 MATH TpeHa onuckiBaeT ¢pyHkuus Y = Keéxp(-
alf’) + m, o6mscusromas 81-88 %o61weii MCIepCHH MOKA3aTeNs, a Y ABYX — QYHKIMS ONTHMYMa,
oToOpa)kaemasi BBIITYKJION KYyIOJ000pa3HON KpHBOM, oObscHstomas 58 % n3MEeHYNBOCTH MMOKa3a-
Tenst. PacdyeTs! 3HaYeHUI HHAECKCOB MPUPOCTa HA OCHOBE WHANBUAYAJIbHBIX YPaBHEHUH BO3PACTHO-
ro TpeHJa MO3BOJMIN YCTAaHOBUTH, YTO KapTHHA MPOUCXOMAUIMX W3MEHEHMH NMPUHLIUIHUAIBLHO HE
mensietrcs (puc. 7.69).

Kaxk xe pearupoBaiy JepeBbs B KQKJIOM SKOTOIE HAa M3MEHEHHE YCIOBHIl Cpelbl B IpoIecce
cBoero pocra? B seconmapke «CocHOBas polia» MUK BOJH HHIEKCOB IPUPOCTa MPHIUINCH HA
1915, 1937, 1940, 1953, 206@007roxs1, a Bnaaunsl —Ha 1920-1925, 1948, 1975, 20@32011-
2012. bonpiue nepuosbl IEMPECCHH pOCTa, CBS3aHHBIE ¢ 3acyxamu, oTMevyanuch B 1920-1935u
1970-1981ronax. B necomapke «JlyboBasi poia», pacrojaoKeHHOM 4YyTh BBINIC 110 TEYCHUIO Ma-

noi Kokmiaru, mepruoss! BOJIH MPUPOCTa JAEPEBHEB MUXTHI Oosiee MPOIOJKUTENbHbI. biaronpust-
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HBIC YCJIOBHSI JIJISl pOCTa AepeBbeB oTMedanuch B 1952-1967m 1979-1988ronax, a Hebmaronpus-

Heie — B 1948-1950, 1968-1978 1990-1995B skorone Ne 4, pacriofio>)keHHOM 4yTh HIKE 10 Te-

YEHHIO 3TOH ke peku B KoptuHckom necamuectse, ¢ 1942m0 1974 ronsr otMevancs moabeM 3Ha-
YEHU MHIEKCOB IPUPOCTA IEPEBHEB, 3aBEPIIUBIIMNCS PE3KUM CIA0M, CBSI3aHHBIM C 3aCyXOu

300 4

—O— obmias GpyHKIHs

250 4 WHIMBUIY aTTbHBIC QY HKIIUU

Wupnexe npupocrta, %
= - N
o (5] o
o o o
) ) )

a
o
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Puc. 7.69. lunaMuka MHIEKCOB NPUPOCTAa JAepeBbeB MUXThl B CTapo:KWIBLCKOM JIeCHHYeCTBE,
BBIYHCJCHHBIX HA OCHOBE Pa3HbIX GYHKIMII BO3PACTHOIO TPEHAA.

1972rona. C 1978rona BenmuunHa npupocta GIIyKTyrpoBaia BOKpYT cpeaHero ypoBHs. [Tuku BoiH
npunuirch Ha 1982, 19931 2000roxap1. Pe3koe 1 HEOOBSICHUMOE CHIYKEHUE TPUPOCTA MPOU3OIILIO0
B 1992 roay. B skxotome Ne 1, pacnonoxenHoM B CTapOoXHIBCKOM JIECHUYECTBE B moiime p. b.
Kokmrara, muku BOJIH HHIEKCOB MpUpocTa otMevanuck B 1946, 1953, 1964 1979rr., a Bmangunael —
B 1949, 196% 1990.Ilepuoas nmoasemMa U cmajia MpUpPOCTa JEPEBHEB B PA3HBIX IKOTOMNAX, KaK
CJIEZyeT U3 BCETO M3JI0KEHHOTO, HE COBMAJAIOT MEXAY cO0O0M M psIbl MX 3HAUEHHH ci1abo Koppe-
JUPYIOT apyr ¢ apyrom (tabi. 7.54).Hambomee cxoku Mexmy cOOOi psiabl THHAMHKH HHICKCOB

npupocta faepeBbeB B d3koTonax Ne 1 u Ne 3, Noe 21 Ne 3.

Tabauya 7.54
MaTtpuna ko3(pGHIHEHTOB KOPPeISIHH MEeKIY PAAAMHA 3HAYEHH i HHIEKCOB
TOANYHOT0 MPUPOCTA [€PEBbEB MUXTHI B Pa3HBIX 3KOTOMAX

3HadeHus: K03 PUITUEHTA KOPPEISAIIUN MEXKTY SKOTOTTAMHU
DKoToII
Ne 1l Ne 2 Ne 3 Ne 4
1. CTapoXXuaIbCKOE JI-BO 1,000
2. CocHoBas poria 0,083 1,000
3. lyboBas pomia 0,459 0,456 1,000
4. KopTuHCKOE JI-BO 0,307 -0,121 0,233 1,000

PaccmoTpuM peakuuu 1epeBbeB pa3iMuHbIX MOPOJ, MPOU3PACTAIONINX COBMECTHO, HA U3MEHe-
HUE YCJIOBHI Cpefbl. bbIJI0 yCTaHOBIEHO, YTO JAEPEBbS MUXTHI U €I UMEIOT CXOXKUW BO3PACTHOU
TPCHA AUHAMUKU OAUYHOIO IIPUPOCTaA, KOTOpBIﬁ CYHICCTBCHHO OTJINYACTCA OT TaKOBOT'O Y ACPCBb-
eB cocHbI (puc. 7.70).XapakTep e TUHAMHUKH HHICKCOB MPUPOCTA Y 3TUX TOPOJI JICPEBHEB COBEP-
mreHHo pasHbiil (puc. 7.71).Tak, B axorome Ne 1 koppensuus MEKIAY psaaMH WHAEKCOB MPUPOCTa
JICPEBLEB MUXTHI U €U oueHb cinabas (r = -0,12),a B sxortore Ne 4 —ymepennas (r = 0,40).Cnabo

CBSI3aH C HUMH W PSJI MHICKCOB MPHPOCTA JIEPEBbEB COCHBI (KOO(P(UIMEHT KOPPENSIHu MEXIy
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nuxToi U cocHol cocraBisieT 0,21,a Mexay enpio u cocHoit — 0,35).9T0 HABOJUT HA MBICITH O TOM,
YTO JIEPEeBhs C1ab0 pearupyroT Ha TEKYIIHe KOJIeOaHUsI METEOPOJIOTUIECKUX MapaMeTPOB, U3MEHSIS
BEJIMYMHY TOJIUYHOTO MPUPOCTA TAKUM 00Pa30M, YTOOBI PAIMOHAIBHO HCIOIH30BATh UMEIOIIHECS
PECYpPCHI Cpe/ibl M CBECTH K MHHUMYMY HanpsHDKEHHOCTh KOHKYpeHIUU. OTeHKa BIUSHUS KJIMMAaTH-
4ecKuX (PaKTOpPOB HA BEIIMYHMHY TOAMYHOTO MPHUPOCTA JIEPEBBHEB 3aTPYAHEHA PA3INYHSIMU HX OT-
KIIMKa Ha BHEIIHHE BO3JICHCTBUS, YTO MPUBOAUT K OOJNBIION HEONMPEACIEHHOCTH MOMy4YeHHBIX pe-
3yJIbTAaTOB (OIMIMOKA OLEHKH CPEIHEro 3HAUCHHS MHJIEKCa MpUpocTa mpu odbeme BhIOOpKH 35-40
nepeBbeB coctaBisier £10 %,a npu o6beme BeIOOpkH 10-151epeBbeB — 20 %)u nenaet nmpodiema-

TUYHON caMy ITOCTaHOBKY BOIIpOCA.
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Puc. 7.71. /lnunaMHKa MHIEKCOB FOIMIHOT0 MPUPOCTA JepeBbeB B IKoTomax Ne 1 (ciieBa) u Ne 4.

Bonpiryro nHGOpMauio 0 MPOUCXOIAIIMX B IKOTOMAX M3MEHEHUSX COXPAHSIOT B CBOUX TO-
JUYHBIX KOJIBIIAX JIEPEBbS-TOJITOKUTEIH, MPOMISAIINE Yepe3 TOPHUIIO BCEX JKU3HCHHBIX HCIIBITA-
HuH. PacueTsl moKa3anm, 4TO XapakTep JUHAMHKH PagHaIbHOTO TOJWYHOTO MPHPOCTA Y HUX BO
BCEX DKOTOMAX COBEPIIECHHO Pa3HbIi (puc. 7.72),4To ele pa3 yKa3blBaeT Ha 3aBUCUMOCTH €r0 OT
OMOILIEHOTHYECKUX, a He KIMMaTHuueckux (aktopoB. Tak, B mecomapke «COCHOBasl poIla» caMbIM
CTapbIM SIBIISIETCS JEPEBO MUXTHI, uMerotee Bo3pact 138 et u nuamerp 6e3 kopsl 41,7 cMm, mos-
BUBIIICECS, BEPOSTHEES BCETO, B Pa3phIBE IOJIOra Jjieca, KOTOPHIH Hadal ObICTPO CMBIKATHCSA, O YeM
CBHJIETEIIBCTBYET PE3KOE CHIDKEHHE Npupocta, ymasiiero 3a 14 ner (1875-1894rr.) ¢ 7,5 1o 0,9

mM. Jlanee, Kak cieayeT U3 IPUBEACHHOro rpaduKa, B pa3BUTHU JAepeBa MPOU30IILIO0 HECKOIBKO
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Puc. 7.72. luHamMuka ycpeIHEHHOW MO MNPeILIECTBYIOINMM MSTHIETUAM IIMPUHBLI TOAUYHOIO
KOJIbIIa Y Han0oJ1ee CTapbIX AepeBbeB MUXTHI.

ITANoOB, CBS3aHHBIX, [0 HAIIEMY MHEHHUIO, C MPOIECCOM H3PEKUBAHUS APEBOCTOS U IMOSBICHUEM
HoBoro mokojeaus [12]. C 1895mn0 1903roap! muprHa rOJUYHOTO KOJIbIA JepeBa Havada mocTe-
MIEHHO YBEJIWYHMBATHCS, YTO CBSI3aHO C OTMHUPAHHEM JIEPEBHEB €M W MHUXTHl OCHOBHOTO IOJIOTa B
pe3ynbTare CUIbHEHIINX 3aCyX, OTMEUABIINXCS B TO BPEMS B Mpelienax BCE CpelHel MOIOCk eB-
poretickoii yactu Poccuu [16]. Jlanee Hawascs crmaj BEIMYUHBI IPUPOCTA, MPOIOHKABIIHICS 10
1936 rona, cBsI3aHHBIN CO CMBIKAHMEM JIPEBECHOTO TIOJIOTa M YCUJICHUEM HAINPSHKEHHOCTH KOHKY-
PEHTHBIX OTHONIICHUH MEXIY IEPEBBIMH 3a KU3HCHHOE MPOCTPAHCTBO B OWoreorieHo3e. Ha done
ATOTO OOIIETO CIaja BBIACISIOTCS JIBe HEOOIBIITNE BOJIHBI TOIbeMa BETHUYMHBI TOAMYHOTO TIPUPOC-
Ta, rpeOHN KOTOpbIX mpunuuchk Ha 1919u 1930roasl. CunbHas nenpeccus MpUpocTa OTMEYanach y
nepeBa B 1936-1938rogax, koropas Obuta cBs3aHa, BepHee Bcero, ¢ 3acyxor 1935roma. Ilocne
3TOTO y HETO BHOBb IOCJIEAOBAJIO YBEJIMUYCHHE PATUATBHOTO TOIUYHOTO MPUPOCTA, MPOAOKAB-
meecss 10 1946rona u cBsA3aHHOE, KaK U HA MPEABIAYIIEM dTare, ¢ OTMUPAHUEM JEPEBbEB OCHOB-
HOTO TIOJIOTa U CHUKCHHEM KOHKYPEHTHBIX OTHOIICHUH B IIeHO3e. B manpHelmem, BioTh g0 1974
rojia, BeJIMYMHA PAIUATBHOTO MPUPOCTA JEPEBA B CBSA3M CO CMBIKAHHUEM JPEBECHOTO IMOJI0Ta HEYK-
JIOHHO CHIDKAJIACh, COMPOBOKIASICH MPU 3TOM HE3HAYUTEIBHBIMU (ITYKTYalUsIMH, CBI3aHHBIMH KaK
C TIOTOJIHBIMH, TaK U OMOIEHOTHYECKUMU (akTopamu. I'peOHu BomH npunuirchk Ha 1957u 1969ro-

Iel, a Bmaguuabl —Ha 1964u 1974.C 197500 1996 T0a6 MPOMCXOAUT MEIJICHHBIN MOJHEM BEJIH-
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YUHBI TOJAUYHOTO MPUpPOCTa, pe3ko nepemeamuii ¢ 19978 ouenp Gonpmoit. C 2001roma Havancs
pe3Kuii ero cnaj, npoaonkaBiuiics Bioth 10 2012rona, koraa ObUTH B3SITHI KEPHBI.

B necomapke «J{yOoBast poma» camoe cTapoe JAepeBO MHUXTHI MOSBUIOCH, CY/s 10 BCEMY, MO
MOJIOTOM HM3PEXKEHHOTO ay00BOTO JIpeBOCTOs mocie 3acyxu 1921 roma, mpuBenmieii K MacCOBOMY
OTMHPAHUIO CTApOrO MOKOJIEHUS JePEeBbEB €U U MUXTHI. [10sBIeHNE MOJIOI0T0 MOKOJIEHUS MUXTHI
POJ0KaNoch BILIOTH 10 1935rona, a 3aTeM pe3ko mpeKpaTuioch B pe3ybTaTe CMBIKAHUS MTOJIOTa
neca. BenumdnHa TogMYHOTO MPUPOCTA JIEPEBa, MOSIBUBIIETOCS B 3TOM JKOTOIE OJTHUM HMX TEPBBIX,
BHavasie (IyKTyupoBaja, TO MOJHUMASCh, TO BHOBb OITYCKasiCh, OJIHAKO aMIUIMTyAa KojeOaHui
OblJ1a HE OYeHb BBICOKOW. Pe3koe moBbIlIEHWE TOJAMYHOTO MpuUpocTa Havdanock B 1949roxay, nmoc-
TUTHYB MakcumyMma B 1957.3atem npupoct Hadan HEyKIIOHHO CHMKAThCsI, HEOOJIBIIION CKaueK ero
yBEJIMUYEHUS] OTME4eH uiib B 1979rony.

B skotomne Ne 4 (KopTHHCKOE JIECHHYECTBO) CaMOE CTapoe JEPEBO MUXThl HA MOMEHT yueTa
uMeso Bo3pact 98 et u auameTp 6e€3 Kopel Beero nuib 19,1cM, 9TO CBUIETEIBCTBYET O TUIOXHUX
JuTst Hero ycnoBusix pocta. [losBunock ono B 1903rony BeposiTHEE BCETO MOJ MOJIIOTOM H3PEKEH-
HOT'O COCHSIKA, U3 COCTaBa KOTOPOTO BhIMaK JepeBbs enu. Jlo 1921rona roqudHsiii mpupocT aepe-
Ba yBEJMYMBAJICA, a 3aT€M CTajl HEYKJIOHHO CHUYKAThCSI, YTO CBSA3AHO C MOCTETNIEHHBIM CMBIKaHUEM
nosiora jieca. HebGospioe yBenmmueHrne mpupocTa oTMedanoch B mepuos ¢ 1946mo 1957roxn.

B skorome Ne 1 (CtapoxuiibCKOe JIECHUYECTBO) IEPEBbs MUXTHI U 1M BOSHUKIIU MOYTH OJTHO-
BPEMEHHO I10/1 TI0JIOTOM H3PEXEHHOT0 AyO0OBOTO IPEeBOCTOS, M3 KOTOpOro nocie 3acyxu 1921rona
BBINAJIM CTapble JIepeBbs €Nu. 3a MepHoJ] pocTa JIepeBa, KOTOPOEe Ha MOMEHT y4yeTa UMENO BO3pacT
79 netr u nuametp 6e3 xkopbl 29,0¢cM, y HETO 0OTMEUaIOCh TPU BOJHBI OIbEMA U CIa/ia BETUIUHBI
roguyHoro npupocta. Iluku BonH npunuucs Ha 1935, 19461 1956roas1, a Bnaaunsl — Ha 1940,
1951u 1980.HeykinoHHOE naneHue MpUpOCTa, CBA3aHHOE C YCHJICHHEM KOHKYPEHLIUU MEXIy Jie-
PEeBBSIMU 3a KU3HEHHOE MPOCTPAHCTBO B Jiecy Hadanaoch ¢ 1961roaa. HebGompioi mogbseM BeHIn-
HBI MpUpOCTa oT™Mevasics B epuoa ¢ 1981mo 198 7romsr.

V3MeHeHHne COCTOSTHUS AepeBa M ero OTBETHBIX peakiuil Ha U3MEHEHUE YCIOBUI cpelbl Ooiee
dusnonornuecku 000CHOBAHHO OTpaKaeT He IMIUPHHA €ro TOAMYHBIX KOJell, a TUIOMA s UX MOIe-
PEUYHOro CeyeHHs!, MO0 KOTOPOM OCYILECTBISETCS TPAH3UT BOJABI U 3JIEMEHTOB MUTAHUS OT KOPHEH K
KpoHe. PacueTsl mokasanu, YTO AMHAMUKa 3HAYEHHI 3TOro MmokasaTensl y JIepeBbeB HHas, YeM Y
IIMPUHBI UX TOAMYHBIX Koutel] (puc. 7.73).Tak, B neconapke «COCHOBas pOIIa» IUIOIIA/Ab TOANYHO-
r'0 KOJIbIIa Y HauboJiee CTaporo JiepeBa MUXTHI ObLIa MPAKTUYECKH B TEUCHUE BCEU €ro KU3HU 3Ha-
YUTENIBbHO BBIIIE, YeM Yy JepeBa B jeconapke «JlyboBas pomia». Pe3ko BbIpa)keHHBIN MaKCUMyM
3HaueHni mokazatens npumiencs Ha 2002rox. Jlo 3Toro e BpeMEHH B POCTE JepeBa OTMEUYAIOCh
TpPHU 3Tamna, NepBblil U3 KOTOPHIX npojonkaica ¢ 1875mo 1894ron, Bropoit —c 1895m0 1937, 1pe-
it — ¢ 1938mo 1975roaer. Kaxnaplil U3 3TamoB pocTa CBs3aH, Ha HAIl B3I, C IPOLIECCOM pac-

naza peBoctosi. B neconapke «/lyboBas pomia» u B MOHMEHHOM JApeBocToe KOpTHHCKOTO JIeCHH-
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YyecTBa IUIONIAJb IOAMYHOIO KOJIbLIA M3MEHsUIach BO BPEMEHHM B ropa3lo MEHBUIMX Mpeaesax, a
3TaIbl pOCTa OBUIM 3HAYUTEIHHO KOpOYe.

B noitmenHoM 3kotone CTapoXKMIIbCKOro JiecHH4YecTBa Ha p. b. Kokmara makcumanbHOe 3Ha-
YeHHUE TUIOMAIU TOJUYHOTO KOJIbIIA Y aHAIM3UPYEeMOoro JepeBa mpunuiock Ha 1961roa. lo sToro
BpEMEHU Ha (hOHE OOILEro yBeJIMueHUs 3HaUeHUH MTOKa3aTelsl BbIIENSIETCS TPU BOJIHBI €ro crajia u
noabpeMa, rpedHu KoTopeIx npunuiics Ha 1937, 194G1 1957roxpl, a Bnaguasl — Ha 1940, 195Iu
1958.B nepuon ¢ 1961n0 1979roab! miomnaas TOAMYHOTO KOJIbLA JAepeBa HEYKIIOHHO CHUYKAJIACh,
¢ 1980mno0 1987yBenuuunBanack, a 3aTeM OISATh CHIKaIAch. [leprosl moapema v crajia B JUHAMU-
K€ IJIOLIAIM FOJUYHBIX KOJIEL IEPEBbEB B Pa3HbIX HKOTOMAX, KAK CIEAYET U3 BCErO M3JI0KEHHOTO,
HE COBMAJAIOT MEXIy COOOW M psIbl MX 3HAUYEHUH C1abo KOpPPEIHpYyIOT APYr € JAPYroM
(Tabm. 7.55).Hanbonee cxoxu Mexy coOoi psijibl TMHAMUKHU TOKa3zaTelns B akoronax Ne 2 u Ne 3.
HepeBo B 3korone Ne 4 cyleCTBEHHO OTJIMYAETCS 110 XapaKTepy pocTa OT JAEPEBbEB B OCTAIbHBIX

9KOTOIIax.
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Puc. 7.73. [luHaMuKa ycpeAHEHHOH MO NpPeIUIeCTBYIINMM NSTHJIETHAM IUIOIIAAU TOAUYHOIO
KOJIbLIa Y HauboJiee CTaphbIX JepeBbeB MUXTHI.
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Tabauya 7.55

MaTtpuna ko3 GpuuueHTOB KOppeIsiui MEeKAY CrilaKeHHbIMU PAJAMHU 3HAYEHU T
TJIONIA/IV TOAMYHBIX KOJIell HanboJiee CTapbIX J[€PEeBbEB MUXTHI B PA3HBIX IKOTOMAX

3HaueHus1 KO3PPUITUEHTA KOPPEISAITUN MEXKITY SKOTOIIaMHU
DKoTOII
Ne 1l Ne 2 Ne 3 Ne 4
1. CTapoXXuabCKOE JI-BO 1,000
2. CocHoBas poria 0,453 1,000
3. lyboBas pomia 0,513 0,639 1,000
4. KopTuHCKOE JI-BO 0,274 -0,298 -0,011 1,000

Pacrionarast naHHBIMM O JTWHAMUKE UIMPUHBI TOJUYHBIX KOJIEI| JI€PEBHEB, MOXHO, KaK OBLIO
OTMEUEHO BBIIIE, YCTAHOBUTH 3aKOHOMEPHOCTH U3MEHEHUs Y HUX (puToMacchl XBoU U KOpHei. Pac-
YeThl MOKAa3ajH, u4To B Jieconapke «COCHOBAs poIa» HauOoliee BhICOKAS HAMPSKEHHOCTh B CHAO-
JKEHUHU BOJIOM KPOHBI oTMeuasack B repuoa ¢ 1933mo 1941rr., a B necomapke «/[yboBas poma» —
B 1985-1992ronm1 (puc. 7.74).B skorore Ne 1 (Craposkuibckoe gecandectBo) 10 1980roma mpo-
UCXOJMJIO HEYKIIOHHOE YBEIWYCHHUE 3HAYCHUN JTOM MPOIOPLMH, ITOTOM HA4ajCs PE3KHUH CIaf,
npoaospkasinuiics g0 1990rona, a 3ateM BHOBb nogbeM. B sxotone Ne 4 (KopTHHCKOE JIECHUYECT-
BO) HCYKJIOHHOE yBEJIHYEHHE 3HAYCHHI MPOMOPIHHU MPOoaoKanock BIuioTh 10 1990roma, compo-
BOXKJIasICh HEOOJBIIUMHU MOAbEMAMHU U CMa/laMH, a TaKXKe €CTECTBEHHBIMH (PIIYKTyalUsIMHU; TIOTOM
HayvaJCcs pe3Kui craj, npoaoikasmmiics 1o 1996rona, a 3atem BHOBB noibeM. [lepuo bl mogbpema
U cliaja B JIMHAMUKE TOKa3aTels, KaKk CleAyeT W3 MPHUBEACHHBIX JAHHBIX, HE COBIATAIOT MEXIY

c000M, YTO CBUICTEIBCTBYET O PA3HOM MX I'€HE3HCE, CBA3aHHOM C MTPOTEKaHUEM OHMOIICHOTHYECKUX

MPOLIECCOB.
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Puc. 7.74. IluHaMuKa yCpeAHEHHOT0 MO NMPeAIIeCTBYIOIIUM NATWIETHAM OTHOLIEHHSI MACChI XBOH
K Macce IPHPOCTA KOPHeil y HanboJiee CTAPBIX JepeBbeB MUXTHI B MOHMEHHBIX JKOTONAX.

Pe3ynprarel NpoBEIEHHOIO HCCAEAOBAHUS O3BOJISAIOT CAENAaTh CIECIYIOLIIUE BBIBOJIBI.

1. lleHononynauuy NUXTHl B MOWMEHHBIX 3KOTOMAX JOBOJHHO HEOJHOPOIHBI IO XapaKTepy
pocTa IepeBbEB, B PE3YJIbTATE YETO MPOUCXOIUT MOCTOSHHAS MEPErPYNIUPOBKA UX PAHTOBOTO MO-
noxenusi. Konebanusa npupocta y pa3HbIX TPYII AEPEBbEB MPOUCXOISAT 4acTO ACHHXPOHHO, UTO
yKa3bIBaeT Ha HaJIM4Ke B OMOTeoleH03aX MOIIHOTO MEXaHU3Ma paclpeesieHusl TOTOKOB YHEPTUH U

BCIICCTBA.
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2. XapakTep pocTa JIepeBbEB MUXTHI B KaXKI0H LEHOMOMYJISALUH CYry0o creruduyeH, 4To cBsi-
3aHO ¢ 0COOCHHOCTSIMH T€HE3UCa IPEBOCTOEB, HX MIOPOIHON M BO3PACTHOM CTPYKTYPHI, a TAKKE Xa-
pakTepa BO3JEHCTBUA APYruX (PaKTOPOB, KOTOPbIe B MOWMEHHBIX JieCaX BeChbMa JUHAMUYHBI U U3-
MEHSIOTCSl CTOXaCTHYHO. B IMHAMUKe TOIMYHOTO MPHUPOCTa AEPEBHEB YACTO BBIICISIOTCS allepuo-
JIMYECKHe JIMHHOBOJHOBBIC KOJIEOaHHs, 0OYCIOBICHHBIC OMOIICHOTHYCCKHMH IPOIECCAMH, CBS-
3aHHBIMU C pacnaaoM APCBOCTOS MOCIIC CUJIbHBIX 3aCyX.

3. OCHOBHOI1 BKJIaJ B OOIIYIO AUCIIEPCUIO BETMYUHBI PAIHaIbLHOTO IPUPOCTA JIEPEBbEB MUXTHI
BHOCST OMOTE€OLICHOTUYECKHE (haKTOPBI, CBSI3aHHBIC C MX OJIVDKAMIIAM OKPYXEHHEM H IPOSIBIISIO-
Iyecs B BUJIE NIYMOB. BKitay ke MOroAHbIX yCIOBUI HE3HAYNTEIICH.

4. Haubonee OmaronpusTHbIE YCIOBUS AJISI pOCTA JEPEBbEB MUXThI CKIAJBIBAIOTCS B TEX IKO-
TOMax, OHU MOSABJIAKOTCA OJHOBPCMCHHO C APYTUMH NOPOJaMH U YHYACTBYIOT B CJIOKCHUU IICPBOT'O
sipyca apeBoctos. [Tox momorom »xe Ipyrux mopoj, 0COOCHHO COCHBI, POCT MUXTHI CHIIBHO 3aMel-
JIIeTCsl B pe3yJbTaTe CHIIBHOW KOHKYPEHIIUH B pU30chepe 3a AIeMEHTHI IIUTAHUS.

5. B 0HOBO3pAaCTHBIX HACAXACHUSAX IEPEBbsl MUXTHl YCTYMAIOT IO dHEPIUU POCTa JPYTHM
XBOWHBIM TIOPOZIaM, 0OCOOEHHO COCHE.

6. CHmKeHHe roANYHOTO IPUPOCTa NEPEBbEB MPOUCXOINT B Pe3ylbTaTe YXy/IILICHUS CHa0MXKe-
HHS MX aCCUMIJILMOHHOTO amiiapaTa BOJAOH U 2JIEMEHTaMH TTHTaHUSL.

7. J1ns BBISBIEHUSI 3aKOHOMEPHOCTEW POCTa JEPEBbEB U OLEHKH MX PEAKIMM HAa U3MEHEHHE
YCIIOBUH Cpellbl OOUTaHMS HEOOXOIMMO HCIIONBb30BAaTh KOMILUIEKC IOKa3aTeseil, a He OrpaHudH-
BAaThCsI QHAIN30M TOJIBKO IIHUPHHBI TOJJUYHBIX KOJICII.

8. Jlnst NeHIpOXPOHOIIOTHYECKOTO aHaIM3a JIy4dlle BCEro MCIOIb30BaTh HanOoJiee crapbie Je-
PEBbA, KOTOPBLIC MPOILIA YCPE3 OPHUIIO BCCX KU3HCHHBIX HUCIBITAaHUN U COXpPaHUJIU B CBOUX TIO-

JMYHBIX KOJIBIIAX 0OJBIION 00beM HH(OPMAIH O BceX COOBITUAX, MPOIIEAIINX B OMOTEOoLeHO3e.
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7.2.3.5/lnnaMuka pa3BuTHs (PUTOLEHO30B B YCJIOBUSX MOHMBI
cpeaHero TeuyeHus p. boabmasa Kokmara

Bonpocam no3HaHus AMHAMHUKU PACTHUTEIBHOCTH BCEIJa YAENSUIOCh OOJIBIIOE BHHUMAHHUE CO
CTOPOHBI JIECOBOJOB U I'€O00OTAHUKOB, MOCKOJBbKY MX MOHMMAaHHE MOMOTaeT PeInTh Mpodiaemy
IIPOTHO3UPOBAHUS MPOLECCOB U SBJICHUI, TPOUCXOISIINX B APEBOCTOSX, A, CIIEIOBATEIBHO, TI03BO-
JUT CBOEBPEMEHHO NPUHHMMATh PELICHMs B YIPaBJICHUU BEACHHUS JIECHOTO XO3SICTBA, T.€. UMEET
[IpaKTU4YECKU UHTEepec. HecMOTps Ha 3HAUMMOCTB TaKOro poOJAa UCCIEAOBAaHUM, OHU HE 4acTO UC-
MOJIB3YIOTCS B MIPAKTHUKE OMOTEOIIEHONIOTHH, TIOCKOIBKY COMPSIKEHBI C TPYIHOCTSIMH, OJJTHOM U3 KO-
TOPBIX SIBISIETCSl 3HAUUTEIbHBIH CPOK BpPEMEHHM HEOOXOIUMBIM JUIsl MpOBENEHUS HaOIIOICHUIMA
BKJIIOUAIOLIUI HE OAHO NecsiTuierve. Pemennem gaHHON mpoOieMbl MOTYT CTaTh CTal[MOHApPHBIE
IonaaM Ha 0co0o oxpansieMbix npupoaHbix Tepputopusx (OOIIT), roe Moryt BecTHch HaOIOIe-
HUS Ha BceM npoTsbkeHuu cymecrsoanus OOIIT.

ean padoTbl. BeisiBeHNE 3aKOHOMEPHOCTENW €CTECTBEHHOM TMHAMHMKHK COCTaBa M MPOU3BOIH-
TEJIbHOCTU (PUTOLICHO30B B MOMMEHHBIX Jiecax, IPOU3PACTAIONINX B YCIOBHIX 3alI0OBETHOTO PEXKHUMA.

Martepuan u Meroabl. B ycioBusx neHTpaiabHON yacTH noiMel peku bonpmas Koxmara Ha
TeppuTopun 3anoBenHuka «bombimas Kokmara» B 1995roay corpynnukamu 3anoseanuka FO.I1.
JemakoBeiM 1 A.B. [ToeBIIMKOBBIM OBLTH 3aJI05KEHBI TPH IMOCTOSTHHBIC TpoOHbIe momanu (ITITIT),
cornacHo OCT 56-69-83.Kaxmomy nepeBy NprUCBOCH WHIWBHAYAIBHBIM HOMED, IETATHLHO OMUCa-
HbI UX OCHOBHBIE MTapaMeTpPbl, HA OCHOBE KOTOPBIX JJaHA TaKCAl[MOHHAsl XapaKTepUCTUKA JPEBOCTO-
eB (tabn. 7.56). Kaxaple marh JIeT MPOBOAMIOCH M3MEPEHHE JJIUHBI OKPYXHOCTH CTBOJIOB C TI0

rpemHocThi0 £0,5MM, a TakKe ydeT moapocTa, mojyiecka Ha 28 miomaakax pazmepom mo 10 M2, u
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Tabnuya 7.56

TakcanmoHHasi XapaKTEepPUCTHKA IP€BOCTOEB HA IIIIII B MOMEHT MX 3aKJIAAKH

DaeMeHT Cpeanuii Cpeansist Cpeanuii I'ycrora, IMonnora 3amnac,
JIPEBOCTOS BO3pACT, JIET | BHICOTA, M | JUaMETP, CM 3K3./ra a6comoT., M2/ra ‘ OTHOCHUT. M/ra
HIITI-1, cocmas no uucny oepesves - SAEAQ/In6/[3B315+ [1x, no sanacy - 63E20/412/In4b111x
1 sipyc: enb 93 23,1 28,9 297 19,44 0,54 211
1 sipyc: ny6 120 26,5 46,6 32 5,52 0,16 68
1 spyc: 6epesa - 24,5 39,6 9 1,09 0,04 12
1 spyc: nuxTa 79 26,0 34,8 3 0,30 0,01 5
2 sipyc: numa 50 15,8 16,8 235 5,19 0,17 40
3 spyc: B3 38 10,9 39,6 15 0,17 0,01 1
B neom - 23,0 - 591 31,71 0,93 337
HIITI-2, cocmasg no wucny oepesves - 18/1n10B38/[3E1F, no 3anacy - 61In36/2E1B31F
1 sipyc: ny6 140 28,0 53,2 50 11,10 0,31 138
1 sipyc: numna 96 23,7 34,1 194 17,17 0,39 186
2 sipyc: enb 75 19,0 23,7 22 0,96 0,03 9
3 spyc: nmuna 43 15,3 15,0 331 5,97 0,20 42
3 spyc: B3 47 11,0 12,4 66 0,79 0,04 5
3 spyc: bepesa - 12,7 13,9 9 0,14 0,01 1
B nesom - 23,9 - 672 36,13 0,98 381
HIIII-3, cocmas no uucny oepegves - AUIn60c2/{1B3, no 3anacy - 9VInS0c2/[2B3
1 spyc: ocuHa 47 25,0 35,6 48 4,74 0,13 52
1 sipyc: ny6 160 22,1 54,9 14 3,38 0,11 34
1 sipyc: numna 46 20,3 21,3 781 27,39 0,73 253
2 sipyc: Bsi3 - 10,7 9,5 14 0,10 0,01 1
B neom - 21,2 - 857 35,61 0,98 340
Tabauya 7.57
TakcaunuoHHas XapaKkTepucTUKa ApeBocToes B 2015roay
DaeMeHT Cpeanuii Cpeansist Cpeanuii I'ycrora, ITomHoTa 3amnac,
JIPEBOCTOS BO3pACT, JIET | BHICOTA, M | JUaMETP, CM 3K3./ra abcomoT., M2/ra ‘ OTHOCHUT. M/ra
IIIT-1, cocmag no uucny depesves — SUIn41EG/[3B3, no 3anacy - 58£22/In1971B
1 sipyc: enb 113 27,6 39,5 109 13,32 0,33 170
1 sipyc: ny6 140 29,0 51,3 24 4,86 0,13 63
1 spyc: numna 70 22,8 28,8 88 5,76 0,14 57
2 spyc: numa - 17,4 13,5 209 1,96 0,05 12
2 sipyc: enb 75 20,8 22,2 44 1,72 0,05 17
2 spyc: Bsi3 58 16,8 17,0 12 0,26 0,01 2
B ueaom - - - 486 27,88 0,71 321
HIIII-2, cocmas no uucny oepesves - 82/In11B34/[3E, no zanacy - 8WIn16/[2E2B3
1 sipyc: ny6 160 30,5 56,5 22 5,48 0,15 74
1 sipyc: numna 116 26,8 38,0 200 22,64 0,47 274
1 sapyc: enb 95 26,0 36,0 9 0,95 0,02 12
2 sipyc: enb - 11,7 14,2 9 0,15 0,01 1
2 sipyc: muma 63 20,0 19,2 375 7,97 0,20 68
2 spyc: BsI3 67 15,6 15,2 59 1,08 0,04 8
B neaom - - - 674 38,27 0,89 437
HIIII-3, cocmas no uwucny oepesves - AUIn60c2BL]], no 3anacy - 17/In190c4/] eod. B
1 spyc: ocuHa 67 30,5 47,1 43 7,47 0,18 97
1 sipyc: ny6 180 26,5 66,8 5 1,67 0,05 20
1 sipyc: numa 66 25,4 34,5 276 25,87 0,56 296
2 sipyc: nmuma - 18,4 17,0 386 8,04 0,22 66
2 spyc: BsI3 - 13,8 12,5 14 0,35 0,01 1
B neaom - - - 724 43,40 1,02 480
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KHBOTO HarmouBeHHOro mokposa (XKHII) na 20 mromaakax mo 1 M>. B 2015roxy na IIIIIT momo-
HUTEJIBHO MIPOBEJIEH 3aMep BBICOTHI AEPEBbEB Kaxa0i mopoasl y 5-303K3., B 3aBUCUMOCTH OT y4a-
CTHSl B CIIO)KCHHUH Tojiora. TakcalmoHHass XapaKTEpPUCTUKA APEBOCTOs MO cocTossHuio Ha 2015r.
npuBeeHa B Tao. 7.57.

[I1T1-1, mmomaneto 0,34 ra, 3anokeHa Ha TPUBE B €IbHUKE C yOOM YepEeMyXOBO-JTHUIIOBOM.
Penbed posusblii. [louBa ammoBuanbHas AEpHOBAsE CIOUCTAas MOBEPXHOCTHO-OTJICCHHAs HA MEIKO-
CJIOUCTBIX TIECUAHBIX OTIOXKEHUSIX. CpeHsIsl MPOIOIKUTENLHOCTD 3aTOIUIeHHus 16 qHeid.

[I1T1-2, mnomanesto 0,32ra, 3am0’keHa Ha BRIPOBHEHHOM YYacTKE B JIMITHSIKE C JyOOM KparuB-
HoM. Penbed posublii. [louBa ammtoBraibHas 1yroBasi HOBEPXHOCTHO-OTJICEHHASI HA CIOUCTHIX IJIH-
HUCTO-TIECYAHBIX OTIOKEHUAX. CpeqHsIs IPOAOIKUTETHHOCTh 3aTOIICHUS 28 HeH.

[I1I1-3, mmomaneto 0,21 ra, 3anokeHa Ha BHIPOBHEHHOM Y4YacTKE B JIMITHSAKE KpPAaIlWBO-
cTpaycHUKOBOM. Penbed poBHbIM. [louBa ammoBHaibHas JIyroBas ITOBEPXHOCTHO-OTJICCHHAS.
CpenHsist MpoAOKUTEIIBHOCTD 3aTOIICHUS 26 THEH.

O0OpaboTKa MoJy4eHHBIX JaHHBIX MPOBEICHA C UCIIOIb30BaHUEM MTPHUKIIAIHBIX IporpamMm Excel
u Statistica,mo3BoauBIIMX MPOAHAIU3UPOBATH JUHAMHUKY COCTaBa M MPOU3BOIAMTEIBHOCTU JAPEBO-
CTOEB, a TAK)XE OILICHUTh HAJIMUME CBA3EH MEXIY HEKOTOPHIMU TaKCAIMOHHBIMH ITOKA3aTeSIMHU.

Panee namu yxe Obliia mpojeniaHa padoTa Mo W3yYeHHUIO JUHAMUKY MTOMMEHHBIX IPEBOCTOEB Ha
ATHUX € MPOOHBIX IUIOLIA/AX, HO Pe3yJbTaThl ee MpuBeaAeHbl Tobko o 2010rox, HE poBeneH U
3aMep BBICOT JPEBOCTOEB, YTO HE TO3BOJIUIIO COCTABUTh COBPEMEHHYIO TaKCAIIHOHHYIO XapaKTepH-
cTuKy. Hacrosimiast pabota 1omnoiaHseT NoJdydeHHbIe paHee JaHHbIe 110 BHICOTE, TUHAMUKE OTMaa 1
HAKOIUICHUIO (PUTOMACCHI APEBOCTOSMH, @ TAK)KE €CTECTBEHHOMY BO300OHOBJICHUIO.

Pe3yabTaTsl u o6cy:xkaenune. 3a 20 et HAOMIOACHUI B CTPOSHUH APEBOCTOEB MPOU3OILIH JI0-
BOJIbHO 3HAYMMBIC W3MCHEHHsSI, BBIPA3HBINMECS B TpaHCPOpPMAIUU TaKCAIMOHHBIX IMOKa3aTesei.
Jluna, Kak oJlHa U3 OCHOBHBIX JIECOOOPA3YIOUINX MOPOJI B YCIOBHUSAX MOWMBI MO YHCITY CTBOJIOB IO-
IpEeKHEMY 3aHUMAeT JMIAUPYIOIIee MOJIO0XKEeHHe, 3a Mepruoj HaOMIOACHUNA T'ycTOTa €€ CHHU3WIACh
tonsko Ha [III1-3, Torma xak aOCOJIOTHAS MOJHOTA M 3allac Ha BCEX UCCIEIOBAHHBIX O0BEKTAx
BBIPOCITM B OCHOBHOM 32 CHYET YBEJIHMYCHHUS Pa3MEpOB KMBBHIX JepeBbeB (puc. 7.75). KonmnuecTBo
nepeBbeB enu Ha [II1I1-1, roe oHa 3aHMMala TUAUPYIOIIEE MOJOKEHHUE 1O COCTaBY M 3armacy, co-
KpaTuiaach moutd B Tpu pasa ¢ 297 1o 109sk3./ra (puc. 7.76),4ro, kak OyaeT MMOKa3aHO HHIKE, CBSI-
3aHO ¢ cuibHOMU 3acyxoit 2010rozaa, mocne KOTOpO# MOIII0 MacCOBOE €€ YChIXaHUE, MPOI0IKAF0-
nieecss ¥ noHbHE. CTOJIb 3HAYUTEIILHOE COKpAIICHUE T'yCTOTHI, HECMOTPSI Ha €CTECTBEHHBIN MpH-
POCT OCTaBIIMXCS JIEPEBHEB, TIOBJIEKJIO 32 CO00M CHMIYKEHHE abCOIIOTHOM MOJTHOTHI U 3amaca. B pe-
3ynbTaTe 3Toro oyt ydactus enu Ha IIIIT 1 cHu3miack m Ha IEpBOE MECTO IO YUCIY CTBOJIOB
BhIIIIa Jumna. KonmnuecTBo aepeBbeB ayda U 0e3 TOro AOCTATOYHO HU3KOE COKPATHIIOCh HA BCEX

NPOOHBIX TUIOLIASIX OOJIee YeM B JIBa pa3a M B HACTOSLIee BpeMs He npesbimaet 245k3./ra ([1I111-2).
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3a y4eTHBIN NEPHUOJ IIPOU3OILIIO U MTONOJHEHUE APEBOCTOSI HOBBIM NOKOIeHHEM. 1o unciy ne-
peBbEB, BoLIEIIINX B ApeBocToi, Ha Beex [T numupyeT nuna, HECKOIBKO ycTymnaer e Bs3 (puc.
7.77).HoBoe nokonenue n1ydoa ormeueHo toiabko Ha [1I1I1-2 B konmmyectBe 19 9k3./ra. OcuHa U enb

3a 2071et He cMoriu chOpMUPOBATH HOBOT'O MOKOJIEHUS, KOTOPOE MPUCYTCTBYET TOJIBKO B MOJIPOCTE.

1000+ E 199582015 400 - E1995@2015
800 -

600
400
200 -

I'ycrora, mir./ra

T 1 [IIIT 2 II1IT 3 T 1 [IIIT 2 II1IT 3

Puc. 7.75.Ilnnamuka rycroTsl (cjeBa) u 3anaca (cnpaBa) aepeBbeB gaunbl Ha I 3a 20 et.
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Puc. 7.76.0rnaag nepeeben Ha ITIIII. Puc. 7.77.UncjieHHOCTH iepeBbeB HOBOI'O
MOKOJICHHUS.

OreHKa JMHAMHKH TIPUPOCTA, IPOBECHHAS 110 MATHIICTHSM, TIOKa3aJia, YTO Y JIEPEBbEB pa3iind-
HBIX MIOPOJI OHA MPOTEKAeT CYryoo crenuduyuHo. Y JIUIBI B 1I€JI0M, KaK MO TUIOIIAAN CEUSHHs CTBO-
J0B, Tak ¥ 1o quaMetpy ¢ 1995mo 2005rr. mporcxoauio yBenuueHue mnpupocra, a ¢ 2005rona on
cran cHmwkarbes (Tabm. 7.58).Crnenyer oOpaTHTh BHUMaHHE Ha OYE€Hb BBHICOKHE KOA(D(HUIIMEHTHI Ba-
puaruu (84-111%),moka3sIBaroIye Ha CIEMUGHIHOCTD JAaHHOTO MPOIECCa Y Pa3InUHBIX J€PEBLEB,
YTO TOBOPUT O PA3IMYHOM MOTEHIUAIE UX POCTa, OOYCIIOBICHHOM YCIOBUSIMH OKPYKAIOIIECH CpPEIIbI.
Pasmax mMexay MakCHMMaJbHBIMA U MUHUMAJIbHBIMU 3HAYCHUSMU OYCHH BEIUK, JICPEBbS B TCUCHHUE
TISITH JIET MOTYT UMETh JIMOO BHICOKHME 3HAYCHUS Ipupocta — 10 5,89cm B nmuamerpe, 1100 OH y HUX
MOXET TIOJIHOCTBIO OTCYTCTBOBaTh. OTHUM M3 (DaKTOPOB CHUIKEHUSI IPHPOCTA JACPEBHEB B TONIIMHY C
BO3PACTOM MOXET CIIY’KUTh TO, YTO OCHOBHAsI Macca MUTATEIHHBIX BEIIECTB €KErOHO TPATUTCS Ha
00pa3oBaHUE aCCHMWIALIMOHHOTO aliapara, B KOTOPOM OHHU OOJIbIIIE BCETO HYXKIAIOTCS B 9TO BPeMs,
a He Ha oOpa3oBaHue cTBoNIoBOM npeBecuHbl (Kpamep, Kosnosckuii, 1983).

VY nepesbe e 10 2010rona HaOGIOAETCS YeTKas TCHICHIMS K HapalluBaHUIO TIPUPOCTA 10
CyMMe TUTOIIA/IeH CEUYEHUSI M COOTBETCTBEHHO I10 IMAMETPy CTBOJIA. B 3TOT meproa MakcuMalbHbIE

3HA4YeHUs MPHUPOCTA MO AuaMeTpy aocturanu 4,46 cMm, 4TO HECKOJIBKO MEHbIE 4eM y Jumbl. He-



191

CMOTpS Ha OOIIYIO TEH/ICHINIO YBEIMUCHHS Pa3MEpOB, Y HEKOTOPHIX JI€PEBHEB HapallMBaHUE TPO-
UCXOJMJIO IOCTATOYHO MEIJICHHO, MUHUMalbHBIE pazmepsl gocturanu auib 0,16 cm. ITocne 2010
rojia MPUPOCT JIOCTATOYHO PE3KO CHU3HMIICS M COCTABWII B cpeHeM 1,2CM 10 JHaMeTpy, YTO MBI

Tabauya 7.58
JIMHAMHKA MPUPOCTA IEPEBbEB PA3JIMYHBIX MOPOJ MO CyMMe IUIOIa/Ieil ceueHusl U 10 AUaMeTpy

Cratucry- Cpenuue SHAYCHNS IPUPOCTA O Cpenaue 3HAUEHUS MpHPOCTa 110
. CYMMe IUIOIIAJIEHN CEeYeH s 3a EPHO, CM JMAMETPY 3a TATHIETHAN NEPHOJ, CM
e [ 1995 2000- 2005- 2010- 1995- 2000- 2005- 2010-
2000 2005 2010 2015 2000 2005 2010 2015
Jlepesvst aunvi 3365K3.
My 47,24 51,64 43,21 30,90 1,3 1,3 1,0 0,7
max 253,67 193,37 511,58 167,41 4,1 3,9 5,9 3,0
min 0,0 0,8 0,0 0,0 0,0 0,03 0,0 0,0
S 39,93 44,01 48,32 31,02 0,69 0,77 0,73 0,58
my 2,18 2,40 2,64 1,69 0,04 0,04 0,04 0,03
V 84,5 85,2 111,8 100,4 53,2 58,2 73,7 81,6
Jlepesvs enu 58 ox3.
My 64,68 79,94 89,95 68,15 1,4 1,6 1,7 1,2
max 179,85 323,80 317,10 286,44 3,18 4,14 4,46 3,82
min 6,27 6,05 5,39 2,17 0,19 0,32 0,16 0,06
S 42,24 61,52 71,39 56,57 0,62 0,81 0,89 0,73
my 5,55 8,08 9,37 7,43 0,08 0,11 0,12 0,10
V 65,3 77,0 79,4 83,0 44,8 50,9 53,2 60,5
Jlepesvst 0yba 16 k3.
My 98,13 95,61 141,75 127,27 1,3 1,2 1,7 1,5
max 167,41 188,12 312,98 265,79 1,75 1,9 3,2 3,2
min 37,27 23,60 0,00 39,87 0,73 0,4 0,0 0,8
S 38,65 44,20 90,98 67,11 0,33 0,46 0,92 0,67
my 9,66 11,05 22,74 16,78 0,08 0,11 0,23 0,17
V 39,4 46,2 64,2 52,7 25,9 38,1 54,2 44,3
Jlepeswvsi 6513a 26 5K3.
My 18,5 13,5 24,0 20,6 1,0 0,7 1,0 0,8
max 54,4 43,8 129,2 99,6 1,7 2,1 4,5 2,9
min 4,5 0,0 0,0 0,0 0,2 0,0 0,0 0,0
S 11,69 12,36 27,03 26,55 0,40 0,52 0,87 0,75
my 2,29 2,42 5,30 5,21 0,08 0,10 0,17 0,15
V 63,1 91,8 112,7 128,7 39,3 77,7 83,8 95,9
Jepesvst ocunvt 8 7x3.
My 243,20 224,00 248,38 204,74 4,2 3,5 3,5 2,7
max 454,07 394,57 481,28 436,71 5,7 4,7 51 4,5
min 100,92 126,46 125,33 98,54 2,48 2,5 2,2 1,6
S 127,94 105,16 129,28 124,38 1,30 0,84 0,96 0,97
my 40,46 33,25 40,88 39,33 0,41 0,28 0,32 0,31
\Y, 52,6 46,9 52,0 60,7 31,0 24,0 27,5 36,4

IMpumeuanue: 37ech u ganee My — cpemtee, max, MiN -MakCHMaIbHOE U MAUHUMAJIbHOE 3HAUCHHUS TPU3HAKA, S
— CTaHIapTHOE OTKIIOHEHHME, My, — ommOKa cpenHero, V —kodhUIMeHT BapraIum.

CBSI3bIBAEM C CHJIBHOM 3aCyXOW M MOCJEIYIOIIUM 3acelIeHHEeM MX HaCeKOMbIMH-KCUiIo(paramu, Ta-
KHUMH KaK Kopoes Turorpad, XBOWHBINA APEBECHHHUK, OOIBIION XBOWHBIN YepHBIA ycad. B pe3yss-
Tare, Kak ObUIO OTMEeYeHO BhIe, modTH 50% aepeBreB enu ynuio B ornaa. OQHAKO HEKOTOPHIE Jie-
peBbsl cMorH nepeHectu xectkue ycnoBuss 2010roxaa, a Takke BBICTOSUIM MPOTUB KCUIO(DAroB
IPOJIOJKUIIA CBOM POCT, KOTOPBIN 1O AuaMeTpy coctaBui 10 3,82cm. [1o Hamm nanabM ([ema-
koB, Mcaes, 2009)ycTaHOBICHO, YTO MOMYIISAIUN €K HEOTHOPOIHBI IO XapaKTepy pocTa: HMEIOTCS

0co0U C pa3IMyHOW peaknuell Ha M3MeHEeHHs (HaKTOPOB CPEIbl, ATO TO3BOJISET IIEHO3Y HE TOJIBKO
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MOJIICP’)KUBATh BBICOKYIO CTAOMJIBHOCTh B IIUPOKOM TUAIa30HE KIMMATHYECKUX YCIOBHIA, HO U
CHHM3UTh HAINPSDKCHHOCTh KOHKYPEHTHBIX OTHOIICHHU. JanbHeimre HaOaroIeHHs MO3BOJIST yCTa-
HOBHTBH Cy/Ib0Y JIEPEBbEB €11 B (PUTOIIEHO3E U BBISIBUTH (DOPMBI YCTOMYHBBIC K 3aCyXe.

VY nepeBbeB ny0a He HAOIIOAACTCS KAaKOW-ITMOO0 OTYSTIMBOW TCHICHIIMY B JMHAMUKE TIPUPOCTA,
HO B IIEJIOM OH MOCTENEHHO Bo3pacTtaeT. J{y0, o cpaBHEHUIO C IePEBbSIMU JIUIIBI, €T U OCHHBI, OT-
JMYaeTCsl MEIJICHHBIM POCTOM, IMO3TOMY MaKCHUMajbHbIC M CPEJHHE 3HAYCHHs MPHPOCTA IO JHa-
METpy YCTYMAlOT 3THM IOPOJaM U COCTaBIsIOT He Oonee 3,2u 1,7 cM cooTBeTcTBeHHO. Crenyer
OTMETHTP M TOYTH MOJTHOE OTCYTCTBUE JACPEBHEB C HYJICBBIM MPUPOCTOM, YTO MOXKET CBHICTEIHCT-
BOBATh O JIOCTATOYHO OJIATONPHUSATHBIX YCIOBHUSIX POCTa M CIIOCOOHOCTH MEPEHOCUTH HEeOJIaromnpu-
ATHBIE (aKTOPBI cpeiibl. Bricokue KOA(PHUIMEHTHI BapUallii CBUACTEIBCTBYIOT O CYIIECTBEHHOM
pas3Inuuu MEXKAY CO00il IepeBbEeB MO XapakTepy TMHAMHUKH IPUPOCTA, YTO OBUIO YCTaHOBJICHO Ha-
mu panee ([lemakos, Mcaes, 2015),y HEKOTOPBIX JAePEBHEB BO3PACTHOM TPEHI OTCYTCTBYET, Y APY-
TUX C BO3PAcTOM JMOO yObIBaeT, TMO0 BO3paCTaeT.

JlepeBbst Bsi3a, 3aHUMAs TIOJYMHEHHOE TIOJIOKEHHE B APEBOCTOE, T.€. HAXOJASIIMECS MOJ] €ro Mo-
JIOTOM, TaK)KE HE MMEIOT YETKOW TEHJCHIIMM HU K YBEIMUYCHUIO HU K CHIDKCHHUIO PUPOCTA, U OTIIHU-
YalOTCSl CAMBIMU HU3KHMH CPETHIMH €r0 3HaYeHUSIMH. MHOTHE JIepeBbsi BOOOIIE MOTYT HE YBEIHMUH-
BaTh CBOMX pa3MepoOB Ha MpoTsHkeHWHU 15 ner. BrI3BaHO 3TO TTOBCEMECTHBIM TOPaKCHUEM JEPEBbEB
Bsi3a OaKTepHaIbHOI BOJSHKOW. TeM He MeHee, pH OJIAroNpUsTHBIX YCIIOBUSX, CBSI3aHHBIX CO CHU-
’KEHHEM KOHKYPEHLIMH 32 CBET M IHTATENIbHBIC BEIIECTBA, B3 MOXKET NOKa3aTh CYLIECTBEHHOE yBe-
JMYEeHUE pUpocTa 10 4,5¢M, 4To CBHIIETEIBCTBYET O CKPBHITOM MTOTEHIIMANIE TAHHOW MOPO/IBI.

OcwuHa, KaKk OfJHa U3 CAMBIX OBICTPOPACTYIIUX IOPOJ B JIECHOW 30HE, OTIMYACTCS] BHICOKMMH
3HAYEHUSIMA MAaKCUMAaJIBHOTO U MUHHUMAIBHOTO Mpupocta. OIHAKO CPETHHE €r0 BEIUYMHBI HMEIOT
TEHJCHLUIO K MOCTEIIEHHOMY CHM)KEHHIO, YTO MOXHO OOBSICHUTH (DU3UOJIOTUUYECKUM CTaPCHUEM
nepesbeB (67 1eT) ¥ MOPaKEHHOCTHIO MX (puTOmaroreHaMu (OCHHOBBIM JIOXKHBIM TPYTOBUKOM).

[TpupocT B BBICOTY y J€pEeBBLEB JIHMHBI, 1y0a 1 enu 3a 20 jeT u3MeHseTcsi B O0JIBIIIOM JArana3o-
HE, 0 YeM CBUJCTEIBCTBYIOT BBICOKHE 3HAYCHUS KOA(P(PHUINEHTOB BapHAILUH, TOJIBKO y OCHHBI OH
cocrasisieT He Oonee 16%, IOCKOIBKY 3TH JEpEBbsl OTHOCITCS K OHOMY spycy (tadin. 7.59).Mak-

CHUMasbHast BeJnunHa rpupocrta otmeueHa y enu (10,5m) u munst (9,1m), HanbGoabinuii cpeHuit

Tabauya 7.59
M3MeHYMBOCTH BeJIMYHHBI TPUPOCTA IEPEBLEB PA3JIMYHBIX MOPO/ B BHICOTY

JlpeBecHast O0beM 3HaueHus MOKa3aTeNsi U3MEHYUBOCTH NPUPOCTA B BBICOTY, M
nopoja BEIOOPKH M, max min S my \%
Jluna 62 4,0 9,1 0,8 1,87 0,24 47,1
Enb 23 3,6 10,5 0 2,42 0,51 67,4
Jy6 15 1,7 4,5 0 1,37 0,35 83,1
Ocuna 9 5,8 7,0 4,3 0,92 0,31 15,8

npupocT — y ocusbl (5,8 M). Jly6 B BBICOTY pacTeT OYEHb MEIJICHHO, YTO BIIOJIHE OOBSICHUMO YUH-

ThIBasi €ro Bo3pact. Hamu, Ha OCHOBE aHalM3a OOIIMPHOTO MaTepHalia TaKCAIMOHHBIX OMUCAHUM,
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YCTaHOBJIEHO, YTO B YCJIOBUSX BIQXXHOM CypaMEHHU CpEAHsIsl BbICOTa JEPEBbEB qy0a BILUIOTHYIO
npuOJIMKAETCS K CBOEMY OMOJIOTHYECKOMY MpesieNly, OrpaHUYEHHOMY YCIOBHSIMU CpPEIbl, YK€ B
Bo3pacte 1401er 1 mocie 4ero npakTU4ecku He yBenuunBaercs (emakos u np., 2015).

Uewm xe MOTYT OBITH O0YyCIIOBJIEHA BEJIMYMHA MPUPOCTA MO IUaMeTpy W Bbicote? Mcciemona-
HUSIMU YCT@HOBJIEHO, YTO TEKYUIMIl MPUPOCT B TOJNUIMHY HauOOJee TECHO CBSI3aH C MEpPBOHAYAIIb-
HOU TUIOIIAJIbI0 CEYCHHUSI CTBOJIA JIEpeBa, HEXeNn ¢ ero aquamerpom (tabn. 7.60)./lanHas 3aBUCH-
MOCTb XOPONIO alMpPOKCUMUPYETCS YpaBHEHHEM Buaa Y = aD", s KOTOPOM 3HA4YeHHsI €ro mnapa-
METPOB Cyry0o crienuUIHbI 75 KaX 10l ApeBecHOi moposl. [Tnomans ceuenus cTBoia aepesa, a

TaKXKe ero JHaMeTp He OKa3bIBAIOT BIMSHUS Ha JOJII0 TeKyInero npupocra (puc. 7.78).

Tabauya 7.60
IlapameTphl ypaBHeHHUsI, ANMPOKCHMHPYIOLIEro CBSA3b MPHPOCTA IepEeBhEB
Pa3HBIX MOPOJ] ¢ HCXOAHBIM JHAMETPOM HX CTBOJIA

Tapamerpr 3HadeHus mapaMeTpoB ypaBHeHHuS Y = aD® s pa3HbIX nopox aepesbes Ha I
ypaBHEHHS Jluna (n=336) Ocuna (N=9) Enb (n=58) Ay6 (n=16) Bs3 (n=26)
Ipupocm no duamempy cmeoia, cm
a 0,434 2,946 0,520 1,334 0,744
B 0,720 0,426 0,714 0,363 0,598
R’ 0,207 0,258 0,293 0,075 0,106
TIpupocm no niowadu cewenus cmeond, cm”
a 1,087 9,833 1,264 3,075 1,904
B 0,834 0,655 0,838 0,661 0,767
R 0,544 0,701 0,655 0,491 0,383

Ha momro Tekyiero nmpupocTa B BBICOTY OKa3bIBAaeT 3HAUYMTEILHOE BIIHMSIHUAE NMEPBOHAYAIbHAS
BBICOTA JICPEBA, C YBEIMYCHUEM KOTOPOW MPOMCXOIUT JOCTATOYHO CHIBHOE CHUKCHHE MPUPOCTA,
49TO OOYCJIOBIIEHO CHIIKEHHEM SHEPTUU pOCTa, a TAKKE M TEM, YTO CO BPEMEHEM BBICOTA JepeBa
JIOCTUTAeT CBOETo Ouosioruueckoro mpeaena (puc. 7.79).YcraHOBICHO, YTO y JHUIBI U 1y0a B Jiecax
Mapuiickoro IIpenBomxbs o Hactymaer B Bo3pacte 80-90u 1007er coorBercTBeHHO ([leMakoB u

ap., 2015; lemakoB u ap., 2016).I1n01mans ceueHus aepeBa Ha JAaHHYIO BCIWYHMHY BIHMSHUS HE

okasbiBaeT (puc. 7.80).
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Puc. 7.78.BiusiHue NJIomaau cedeHus CTBOJA iepeBa Ha JI0J110 TEKYLIero NpupocTa mno JuamMeTpy.



194

100 - Jluna 180 - Ean y = 2378,95%"72
X ° y = 3249,845 ™ X 160+ R? = 0.546
< 804 < 1401 ’
[=9 o
£ 601 £ 100
= = 80
] _ B b
: 40 i 604
g 20 g 401
= = 20

O L} L} L} L} 1 O

5 10 15 20 25 30 0
Beicora 8 1995rony, M Bsicora B 1995roy, M

Puc. 7.79.Bausinue BoICOTHI AepeBa HA J0JII0 TEKYLEro NPHPOCTA MO BbICOTE.
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Puc. 7.80.Bausinue IUI0IIAAH CCUYCHHS ACpPeBa HA J0JI0 TEKYLIEro MpUpoCTa 1o BbICOTE.

VY CTaHOBJIEHO, YTO OIS TEKYILEro IPUPOCTa 0 TUAMETPY TOCTATOYHO TECHO CBSI3aHA C JOJeH
TEKYIIEro MPUPOCTA B BBICOTY, IPUYEM Y JIEPEBLEB €I JaHHAs CBS3b 0oJiee TECHAasl, YeM Y JIHIIbI
(tabm. 7.61). Annpokcumupyercss oHa ypaBHeHueM Buga Y =aX + b. C BO3HUKHOBEHHEM Ojaro-
HPUSTHBIX YCIOBHH POCTa MPUPOCT B BBICOTY JIEPEBHEB PE3KO YBEINYUBACTCS, YTO BICYET 32 COOOI

0oJjiee aKTUBHBINA IPUPOCT MO TUAMETPY.

Tabauya 7.61
IapamMeTphl ypaBHeHHUs, AMMPOKCHMHUPYIOLIEr0 CBA3b T0JIH TEKYIIEro MpupocTa 1o BbICOTe
PAa3HBIX MOPOJ € A0JIeii MPUPOCTA MO TUAMETPY

3uaueHus napaMeTpoB ypaBuenus Y =aX + b s pasubix mopon nepesbes Ha TTTITT
[Mapamerpsr Jluna (N=62) Ess (N=22)
ypaBHCHHS MPUPOCT 0 TUAMETPY HOPUPOCT MO TUIOINATH MPHUPOCT IO TUAMET- MPHUPOCT IO IIOIIATH
crBoja, % ceueHus cTBoja, % py cTBONa, % ceueHus ctBoja, %
a 0,818 0,303 1,306 0,476
B 2,704 5,494 9,024 4,165
R? 0,399 0,422 0,729 0,744

[IpuBeneHHbIE BhIIIE TaHHBIE 110 MPUPOCTY AEPEBBEB CBUAETEIBCTBYIOT O Pa3JIMYHOM IOTEH-
[yaje UX pa3BUTHs, KOTOPBIA 00YCIIOBIIEH ACHCTBUEM PAa3IUYHBIX (DAKTOPOB OKPYKAIOIIEH CPE/IbI.
OnHUM M3 TaKUX BAXHEUIIMX (AKTOPOB, CTUMYJIHMPYIOUIMX MPUPOCT JCPEBBLEB, SBISETCA JOCTA-
TOYHOE KOJUYECTBO (DU3HOIOTHUECKU-aKTHBHON paauanuu (DAP). B moiiMeHHBIX MHOTOSIPYCHBIX
BBICOKOCOMKHYTBIX (pUTOLIEHO3aX HelocTaToKk DAP sBisieTcs TUMUTHPYIOLINM JJIsl POCTa U Pa3BU-
THSI CBETOJIIOOMBBIX JIpeBecHBIX mopoa (Bocrouno-esponeiickue jeca..., 2004). Heqocrarok xwus-

HCHHOI'O IMPOCTPAHCTBA 6HOTOHOB, KaK YCTAHOBJICHO HaMH pPAaHEC, HC OKAa3bIBACT BJIMSAHUA HaA IPU-
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POCT, TIOCKOJIBKY OHO OCBOEHO JIEPEBBSIMH B OCHOBHOM J0BOJBHO ciabo ([Iemakos, u mp. 2013).
[TouBeHHbIE YCIOBHS MPOOHBIX TUIOMIAACH ONArONMPHUSTHBI I Pa3BUTHUS IPEBOCTOEB. OHU OOTATHI
TYMYCOM, NOJBIDKHBIMH diieMeHTaMu nuTanus u np. (Mcaes, 2008).Y cranoBneHo, 4To Ais camo-
NoJJepKaHUsl MOMYyIAIUU Ay0a HeoOXOIMMO HajJMduhe OKOH B IOJIOTE JIPEBOCTOS IUIOIIAIbI0 OT
1500 go 2500 m? (Bocrouno-espomneiickue seca..., 2004). OkHa MeHBIIIEro pa3Mepa, XOTsS U He
00ecnevYnBarOT YCIEIHOCTh €CTECTBEHHOTO BO3OOHOBIICHUS, TEM HE MEHEE CIIOCOOCTBYIOT YBEIIH-
YEHHIO MIPUPOCTA JIepeBbeB. [103TOMYy MO3anYHOCTH (PUTOIIEHO3a OOBSICHSET CYIIECTBEHHBIC Pa3iIH-
YKsl B U3BMEHEHHUH JMaMeTpa U BBICOTHI y JEPEBHEB C OJIMHAKOBBIMU TAKCAITMOHHBIMU TIOKA3aTEISIMHU.

3a 20 net HaOIIOICHUI 1O OTHaAa JAepeBheB Bsi3a u jmmnbl coctaBuia 10,3u 17,5%cooTtBeT-
CTBCHHO, TOTJIa KaK €JIi U JAy0a MOYTH MOJIOBUHY OT MEPBOHAYAIHHOTO KOJHUYECTBA JePEBheB (Ta0II.
7.62).Ilpuyem y nepeBbeB enu otnaj 3a nepuon ¢ 2011mo 2015rr. cocraBun 56%ot cymmapHoro,
yTo cBsi3aHo ¢ 3acyxoi 2010rona. Pacnipenenenre oTMepIIMX AEPEBHEB JUIBI MO MATHICTHAM HE
MMEEeT YeTKOW TCHACHIIMY HU K YBEIMYCHHIO, HU K YMEHbIIeHUI0. CTOUT OTMETUTh, uTo Ha I1I1IT 1
B pe3yJIbTaTe BhIBAIA YCOXIIUX JIEPEBHEB €M YBEIWYWICS U OTIAJ AEPEBbEB UMb MI3BECTHO, YTO
nuna o0JIajaeT MOBBIIEHHON YCTOWYUBOCTHIO KaK B UUCTHIX, TAK M B CMEIIAHHBIX (DUTOIICHO3aX, €€
ormaa B 96% ciyyacB ocTaeTCs Ha yPOBHE €CTECTBEHHOTO u3pekuBanus jeca (Kypasiesa, Arek-
cees, 2003).

Tabauya 7.62
Jdunamuka ornaj aepeBbeB no natuiaerusam Ha I

Otnaj gepeBbeB 3a Hepro JieT, 3k3./I1IIT
JlpeBechas oposa 952050 2001-2005 2006-2010 2011-2015 Bcero, 9k3./%
Tluna 16 22 17 19 72/17,5
Eb 6 10 6 28 50/46,3
Jly6 7 4 1 2 14/46,7
Bis 0 1 0 2 3/10,3

IIpumeuyaHue: 00beM BEIOOPKH 1ist AepeBbeB aumnbl 412, e — 108,1y0a — 30,Bs13a — 29.

VY nepeBbeB JIMIBI OTIA]] UAET IO CMEIIAaHHOMY THUITY, HO IPEHMYIIIECTBEHHO 32 CUET JePEBhEB
HU3KHUX CTYIEHEH TOJIIMHBI, 4TO OTMedYeHo uccienoBarensamu ([lemakos, 1991; Ucaes, 2008, u
ap.). Y nepesbeB enu otnan 10 2010roma mpoMCXOIUIT 38 CUET K3EMIUIIPOB CHIIBHO YTHETEHHBIX,
orcraBumx B pocte (puc. 7.81).Onnako mocie 3acyxu 2010rona n3-3a ociablieHus U MOCIEAYI0-
IIETO MaCCOBOTO 3aCENICHHUsI CTBOJIOB SHTOMOBPEIUTENSIMU B OTIIA] MOIILIH ACPEBbS TaKXKe U KPYII-
HBIX CTYyIEHEH TOJIIUHBL. Y JepeBbEB JAy0a M Bs3a OTHAJ TAKXKE HJIET M0 CMEIIAHHOMY THITY, a JIH-
HaMUKa ero HaKOTUICHUS HE MMEET YeTKUX TECHACHIIUN C BO3PACTOM.

JlpeBecHbIe TOPO/IBI Ha IPOOHBIX TUIOMIAIAX XaPAKTEPU3YIOTCS pa3HOOOpPa3HBIMU BapHaHTAMHU
pacmipeneNeHus CTBOJIOB MO CTYIEHSIM TOJIIUHBI, OTPAKAOIIMMHU MPOLIECCHl UX PAa3BUTHS BO Bpe-
MeHH. J[71s TepeBbeB JIMITBI OHO MMEET BHJT THITIEPOOIIBI. KOJMYECTBO JICPEBHEB OT HU3IIUX CTYICHEH
TOJIIIMHBI K BBICIIMM IOCTENEHHO CHIKaercs (cMm. puc. 7.81). Takas cTpykTypa OTpaxkaeT Tpu

Ba)XHEHIIINE YCIIOBHS CYIIECTBOBAHUS JPEBOCTOS. 1 HENMPEpPHIBHOCTh €CTECTBEHHOTO BO300OHOBIIE-
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HUSl, 2 MOCTENEHHOCTh CMEHBI MOKOJEHHUH JHMbI; 3 MPUMEPHO OAMHAKOBBIN MyTh Pa3BUTHUS BCEX

HAJIMYHBIX U MPONUIBIX MOKOJIEHUM. B OCHOBHOM Tako€ COOTHOIIICHHE XapaKTCPHO AJId LICHOIIOIY-

JISIIMN, HAXOSIIUXCS B COCTOSIHMM JAUHAMHuUeckoro paBHoBecus (Bacunenko, 2009).ITo uccnemno-

Bauusm T.1O. Bpacmasckoii (2008, 20118 TeMHOXBOWHBIX U HIMPOKOIMCTBEHHBIX JIeCaxX 3aroBE/-

HHUKa TOJIBKO ITOITYJIAOWH JIWIIbI U BA3a CIIOCOOHEI K CTa6I/IHBHOMy CaMOIIoAACPKaHUIO, IMOMYJIALIUN

JPYTUX BHJIOB HECTAOMIIbHBI U3-3a HU3KOH YMCIEHHOCTH M HapyIIEHUH B 1eMorpadudeckoil CTpyk-

Type. OCHOBHOI IPUYMHOI ATOTO, [0 MHEHHUIO aBTOPA, SBJISETCS NPEAIIECTBYIOLIEE IPUPOIONOIb-

30BAaHUC.
2501 Jluna  1995rox
= 200 - B Xussie EOtnag
5 150
[=4]
2
% 100
=
8 50
=
<
04
8 12 16 20 24 28 32 36 40 44 48 52
CryneHb TONIHHBI
35

Ear  1995rox
B Kussie B Otnag

Kou-Bo nepesbes, 3K3./ra

8 12 16 20 24 28 32 36 40 44 48 52 56

CryneHb TOJNIHUHBI

57  1995ron Jly6

44 BEXussie B Otnan

Kon-Bo nepesbes, 3k3./ra
Kou-Bo nepeBbeB, 3k3./ra

16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

CTyHCHL TOJINIUHBI

350 -
300
250 1
200
150
100
50 -

0 -

30

Jluma 2015rox

8 12 16 20 24 28 32 36 40 44 48 52 56 60

Eae 2015rog

8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

14 -

12 4
10
8
6 -
4 -
2

0 4

B3 1995r01

B Xussie B Otnag

8 12 16 20 24 28

CTyHCHL TOJINUHBI

Puc. 7.81.Pacnpenenenne nepeBbeB JUMbI, eJIU Ay0a W Bsi3a, a TaK¥Ke UX OTNAAA MO CTyNEeHSIM

TOJIIHUHDBI.
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Enb, X0T4 1 OTHOCHUTCS K BeCbMa TEHEBBIHOCIUBBIM MOPOJaM, UMEET KpaliHe HU3KYIO aKTUB-
HOCTh ceMeHHoro Bo3o0HoBNeHus Ha [1I1I1. [TornonHeHne qpeBOCTOsI MOJIOABIM ITOKOJIEHUEM OTCYT-
CTBYET, a pachpe/le]iCHHe 10 CTYICHSIM TOJIIIHHBI Y ACPEBbEB €I MPUOIMKACTCS K HOPMAILHOMY.
B pesynbrare yero neHOMOMySALUS €M Ha JaHHBI MOMEHT BPEMEHH IOCTENEHHO TepseT BeIy-
IIYIO TO3UINIO Kak B apeBoctoe Ha ITI1I1-1, tak u B nesiom B noiime (Mcaes, 2008).

Pacnipenenenne nepeBbeB ay0a MO CTYMEHSM TOJIIMHBI UMEET YETKO BBIPAXKCHHYIO MPABYIO
ACUMMETPHUIO C JIOMUHHPOBAHUEM KPYIMTHOMEPHBIX 3K3EMIUIIPOB, OTCYTCTBYIOT JEPEBbsl OIMpEe-
JICHHBIX JUAMETPOB — CTPYKTypa HacaxaeHus HapyuieHa. [lonobHas cutyanus cBONCTBEHHA U IS
noviMeHHbIX ayopaB I[Ipuxomepbs (3omoryxun, Ouapenko, 2007).TIporecc MOMONHEHUS APEBO-
CTOSI MOJIOZIBIM TTOKOJICHHEM HJET KpaiiHe MeUIeHHO (cM. puc. 7.78).B pesynbraTe 4ero 1eHoIo-
nyJsus 1y0a, Tak jke Kak U v, MMOCTETIEHHO TePseT BEAYIIYIO MO3UIIUI0 B IpeBocToe. B HacTOs-
1iee BpeMsi MHOTMMH YYEHBIMH COCTOSTHUE MONMEHHBIX yOpaB OLEHUBAETCS KaK HEYJOBIIETBOPHU-
TeIbHOE, OTMEYAETCS UX YChIXaHWE U TEHJCHIINS CMEHbI AyOpaB MATKOJUCTBEHHBIMU JPEBOCTOSIMU
(HoBocenblies, byraes, 1985;Monsuckas, 1991;Hesunomos, 1996;A.C. fxosnes, U.A. SkoBies,
1999;30n0tyxuH, Ouapenko, 2007u np.). Hammmu rccieioBaHusIMEU Ha IPUMEpPE Pa3BUTHS JIpe-
BOCTOEB C yyacTHeM Ay0Oa B siecax Mapuiickoro IIpeaBoikbsi yCTaHOBJIEHO, YTO OIS y4acTHs Jy-
0a HanboJee CUJILHO 3aBUCUT OT MPUCYTCTBHSI B HHUX JIMIIbI, KOTOpPasi MOCTEIIEHHO BBITECHSET €To,
NIOABJIsIsl TaK)Ke pa3BuTHe Oepesbl u ocuHbl ([lemakoB u ap., 2015).0qHak0, IO MHEHHIO HEKOTO-
pBIX aBTOPOB AyOpaBbl p. bonbmas Kokrmara npenctaBisioT YyCTOWYUBOE KIIMMAKCOBOE COOOIIECT-
B0 (EBcturnees u np., 1994).

Cymmupysi gaHHble IO (OPMHPOBAHUIO MPHUPOCTA U HAKOIUICHHIO OTIAJa, MOXXHO B ILIEJIOM
OIICHUTH HAIMPABICHHOCTH MPOIECCOB PA3BUTHSI APEBOCTOEB. ISl JepeBbEB JIHUIBI OIS MPUPOCTa
3a roJl 3HAYUTEIFHO OMEPEek)aeT MO0 OTMa/la, a OTHOIIEHUE OOIIero OTmaga K MPUPOCTY HE Ipe-
Boimiaer 31% (II1I1-2). 3To roBOPUT O MOCTEIICHHOM yBEIHYECHHH a0COIFOTHOM MOJHOTHI H YKPETI-
JICHHUH €€ MO3UIHii B puroneHose (tadn. 7.62).OxHako, HECMOTPS Ha MOJI0KHUTEIBHYIO TEHICHIIUIO
YBEJIMUEHUS TUTOIIAIN cedeHus nepeBbeB Ha Bcex I, mons mpupocTa MOCTENEHHO CHUMKACTCH,
YTO COTJAacyeTcs C JMaHHBIMH Ta0u. 7.58.0T0 CBUAETEIHCTBYET O MPUOIMKCHHUH MEePUOJa CTarHa-
I[UU Pa3BUTHUS JPEBOCTOS, BHI3BAHHOTO €r0 CTAPEHHEM M HAINpPSKEHHOCThIO KOHKYPEHTHBIX OTHO-
HICHUH.

st nepeBbeB ey Ha npoTsbkeHuu 10 2010roxa mons mpupocTa Takke Kak My JIMIbI 3HAYU-
TEJILHO OTEpeKaa OTajd, TO €CTh e MPOIECC YBEIMUCHHUS a0COMIOTHOM MOMHOTHI (Tab. 7.63).
Onnako, kKak yxe Obuto ormedeHo Beimie, mociie 2010 roma mpousomnien pe3kuil craj mpupocTa,
3HAYUTENIbHO COKPAaTUIIaCh U TIOIIA b CEYCHHS KUBBIX CTBOJIOB, CYIIECTBEHHO YBEIMYUIIACH OIS
oTnajaa aepeBbeB. Eib, Kak U3BECTHO, HE OTHOCUTCS K OUMOCTOMKUM moponaam ([enucos, 1954)u
npou3pacTaeT Ha Bo3BbIIeHHBIX e¢ cermenTtax ([1I1I1-1), rae cioco6Ha GopMHUPOBATH BHICOKOTIPO-

AYKTUBHBIC JPCBOCTOMH. OI[HaKO NEpUOANYCCKHU MOBTOPAIOMIUCCA 3aCyXHU CCPLC3HO MPCHUATCTBYIOT
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ee aKkcraHcud. Te He MeHee BBICKa3bIBaTh ONACCHUE 3a CYAb0Y IPEBOCTOS, MPUHUMAsl BO BHUMaHUE
TOJBKO OJIUH pa3Mep OTMHpaHHs JEPEBbEB, IO MHEHHIO HEKOTOPBIX aBTOPOB, Henb3s (Karaes,
1990).Bompoc o cynsbe enu, Kak Ha JaHHOM YYacTKe, TaK U B YCIOBHUSIX MOWMBI, OCTAETCS OTKPBI-

THIM ¥ TpeOyeT NaabHEHUITNX CTAIMOHAPHBIX HAOIIOCHUH.

Tabnuya 7.62
JAunamuka pa3BuTus JAepeBbeB Junibl Ha pasubix [T

ITokazarenn T'on yuera Bcero Mo orma-
1995 | 2000 | 2005| 2010] 2015 na, %
Jluna IIIITI-1
TLiommab cedeHus KUBBIX CTBOJIOB, cM-| 17841,6] 20099,7| 22556 23844 24476,8 - -
Ornag, cM” - 183,3 176,4 925,2 1044,5 23294 26,0
Ipupoct, cM” - 24415| 2632,7| 22132 1677,3 8964,7
Jous ormana 3a rox, % - 1,0 0,9 4.1 4.4
Jonst mpupocra 3a rog, % - 13,7 13,1 9,8 7,0
Jluna IIIII1-2
TLioIab cedeHus XKUBBIX CTBOJIOB, cM-| 73971,0] 78808,7| 85219,0] 92034,8] 95979,2 - -
Ornag, cM” - 3745,6| 2788,00 1453,% 1893,2 9880,3 31,0
Ipupoct, cM” - 8583,3| 9198,3] 8269,3 5837,5 31888,4
Joust orraga 3a rox, % - 51 3,5 1,7 2,1
Jonst mpupocra 3a rog, % - 11,6 11,7 9,7 6,3
Jluna IIIT1-3
TLiommab cedeHus XUBBIX CTBOJIOB, cM- | 56577,3| 61161,6| 65914,8| 68250,4] 70862,7 - -
Ornag, cM” - 1639,3| 1422,8 2097,9 517,5 5677,5 28,4
Ipupoct, cM” - 6223,5| 6176,00 44335 3129,8 19962,8
Joust ormana 3a rox, % - 2,9 2,3 3,2 0,8
Honst mpupocra 3a rog, % - 11,0 10,1 6,7 4.6
Tabauya 7.63
Junamuka pa3BuTHSA JepeBbeB e Ha pasHbix [T
Ilepuon
Mokasatens 1095 | 2000] 2005] 2010] 2015 >eero | flom %
Eno IITT-1
TLI0MIa/b CEYEHHS KUBBIX CTBOJIOB, CM- 65229,9| 69446 71484,9 75988,8 51121,3 - -
Otnan, cM” - 1526,2| 4305,3 2530,4 28488,7 36850,6 162,0
Tpupoct, cM* - 5742,3| 6344,2 7034,4 3621,1 22742,0
Jons orrana 3a roxa, % - 2,3 6,2 3,5 37,5
Jons npupocra 3a rojg, % - 8,8 9,1 9,8 4.8
Eno IIITT-2
IInomanb ceueHus »KUBBIX CTBOJIOB, oM 3089,4 3472,0 3998,2 4599,6 35340 - -
Ornag, cM” - 0,0 0,0 0,0 1397,1 1397,1 75,9
Ipupocr, om? - 382,6 526,2 601,4 331,4 18417
Jons orrana 3a roxa, % - 0,0 0,0 0,0 30,4
Jons npupocra 3a roj, % - 12,4 15,2 15,0 7,2

VY nepeBbeB y0a Ha MPOTSHKEHUH BCETO NIEPUOIa HAOIIOACHUS UIET MOCTENICHHOE YBEIIMYCHHE
JIOJIM TIPUPOCTA KMBBIX JepeBbeB (Ta0i. 7.64).HecMoTps Ha 3TO B pe3ysbTaTe MX YCHIXaHUS, 0CO-
O0eHHO criIbHO TiposiBuBIIErocs B mepuoa ¢ 1995mo 2005rr., mimomanb cedyeHus KUBBIX CTBOJIOB
CYIIIECTBEHHO COKpAaTUiach, a 00mIas BeanurHa ornana 3a 20 jger HaOoieHU 3HAYUTETIBbHO Tpe-
BBIIIAET 00LIYI0 BemuunHy mpupocta. Tak ma ITITIT 1 3a 20 ner mpupoct cocrasmn 0,306M/TII1I],
Torna kak BeIGbUIO 0,526 M2/, a ua I 2 — 0,438u 2,185M%/IIIIII cootBercTBenHo0. Ha

[1ITIT 3 B 1995roay ObL10 BCero Tpu AepeBa ayda, ABa U3 KOTOPHIX YIILIA B OTIAJ B TEYCHHUE TEp-
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BBIX ITSITH JIET yueTa. TakuM oOpa3om, Bompoc o cyasoe nyoa Ha [IIII1 octaercs OTKPBITHIM: CMO-
JKET JIK OH y/IeP>KaTh MO3UIIUU U CPOPMUPOBATH HOBOE TTOKOJICHUE, CIIOCOOHOE K CYIIECTBOBAHUIO B
TAaKHUX YCJIOBUAX, U HGT?

Tabnuya 7.64
JAuHaMuka pa3BuTHs AepeBbeB A1y0a Ha pasnbix ITIIT

Ilepuon
Hoxasarex 1095 | 2000 | 2005] 2010] 2015 Beero | AHom, %
Jly6 IIIII-1
TLiomaas ceueHus KUBbIX CTBOJIOB, cM- | 18738,1| 19415,8 161560 16893,6 165318 - -
Otnan, cM” - 0,0 4000,0 0,0 1263,4 52634 172,2
Ipupocr, oMm® - 677,5 740,489 737,544 901,563 3057,1
Jons ornana 3a roxa, % - 0,0 20,6 0,0 7,5
Jons npupocra 3a rojg, % - 3,6 3,8 4.6 53
Jly6 HIIII-2
TLiomabL CeueHus KUBBIX CTBOJIOB, cM- | 34999,1| 26110,1 21767,7 19202,7 1752B,5 - -
Otnan, cM” - 9940,2 5227,2 3957,3 27236 21848,3 499,1
Ipupocr, oMm® - 1051,3 884,8 1392,3 1049,4 43778
Jons ornana 3a roxa, % - 28,4 20,0 18,2 14,2
Jons npupocra 3a roj, % - 3,0 3,4 6,4 55

Bs3 oTiMuaeTcs BHICOKOH CTENEHbIO KU3HECIOCOOHOCTH, TaK KaK MMEET BECbMa HU3KHUE IOKa-
3aTesId OTNaja JIEPEBbEB, a A0JIs PUPOCTA CTBOJIOB 10 IUIOIIAAHN CEYEHUs HauOobIIas Cpein pac-
cMaTtpuBaeMbIx nopox (tadn. 7.65)./lunamuka npupocTta U OTHaaa, Kak ObUIO OTMEYEHO BBIIIE, HE
UMeeT KaKOW-TMOO BBIpaKEHHOW TEHJICHIIMM 3a repuoj ydeta. Ero pasButue B yCIOBHAX HMOWMBI
3aBUCUT B OCHOBHOM OT M3MEHEHMsI KOJIOIMUECKHX YCIOBHUH, 0COOEHHO ocBemieHHocTH. [pu Gna-
TONIPUATHOM CBETOBOM PEXHMME IIPUPOCT ACPEBLEB YBEINYMBACTCS, OJHAKO TOCTHYb Pa3MEpOB Jc-
PEBBEB MEPBOTO sIpyca BA3 B OOJBIIMHCTBE CIIy4aeB HE CIIOCOOEH.

Tabauya 7.65
Junamuka pasBuTHSA depeBbeB Bsi3a Ha pa3HbIx I

Tlepuon
Hokasatex 1095 | 2000 | 2005 2010]  20ig| >eero | Aom, %

-1
TLI01Ia/b CEYEHHS KUBBIX CTBOJIOB, CM- 603,3 710,822 803,275 901,931 912,797 1 -
Ornaz, cM” - 0,0 0,0 0,0 147,1 147,1 32,2
IIpupocr, om® - 107,5 92,5 98,7 158,0 456,
Jons ornana 3a roxa, % - 0,0 0,0 0,0 16,3
Jons npupocra 3a rojg, % - 17,8 13,0 12,3 17,5

-2
IInomanb ceueHus »KUBBIX CTBOJIOB, oM 2388,9 2742.,8 2748,3 3232,6 3449|0 - -
Ornazg, cM” - 0,0 264,0 0,0 140,4 404,4 27,8
Ipupocr, om? - 344,0 269,4 484,4 356,8 14546
Jons orrana 3a roxa, % - 0,0 9,6 0,0 4.3
Jons npupocra 3a rojg, % - 14,4 9,8 17,6 11,0

HII-3
IInomanb ceueHus »KUBBIX CTBOJIOB, oM 228,50 285,96 304,54 345,18 366,66 - -
Ornag, cM” - 0,0 0,0 0,0 0,0 0,0 0,0
IIpupocr, om® - 57,47 18,58 40,58 21,53 138,
Jons ornana 3a roxa, % - 0,0 0,0 0,0 0,0
Jons npupocra 3a roj, % - 25,1 6,5 13,3 6,2

HaxomnieHnHble MacCOBBIC JAaHHBIC IO BBICOTC U AUAMCTPY ACPCBLCB, MPOU3PACTAIOIIUX B YCIIO-

BUAX HeHTpaJ'IBHOI\/'I qacTHu HOI\/'IMBI, IMO3BOJIMJIA OLCHUTH CTCIICHL COMPSKCHHOCTU 3TUX ITapaMETPOB.
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Y cTaHOBIIEHO, YTO HAMIYYIIAM 00pa3oM JaHHYIO CBSA3b anmpokcuMupyeT GyHkiws Buga Y=K-(1-
exp(-a103X))"+1,3, e K — npesenbHas BBICOTa APEBOCTOS, M, @ B D — 1apaMeTpsl ypaBHEHHS,
ko3 dunuent 1,3 M — monpaska npu 3aMmepe auamerpa Ha 3Toi Beicote (Tabm. 7.66,puc. 7.82).
HaunGosee TecHast CBSI3b BBICOTHI M JUAMETpa XapakTepHa ISl IEPEBbEB JTUIIBI (R2= 0,801-0,813u
e (R2= 0,895).Takum oOpa3om, 3Hast TUAMETP JIEPEBA MOYKHO C BHICOKOH TOYHOCTHIO OMPEICTUTh
€ro BBICOTY, UTO YIPOILIAeT paboTy MPH UCIOIb30BAaHUN MacCOBOI'O MaTepHaa.

Tabauya 7.66
IapameTphl ypaBHeHHs, ANNPOKCUMHUPYIOLIET0 CBSI3b TUAMETPA JepeBa Pa3HbIX MOPOJ ¢ BLICOTOI

TTapameTpsr 3H3‘I€HJI/_I[}I n:paMeTpOB ypaBHEHHUs 17151 pa3HbIX nopoj aepesbeB Ha [T

ypaBHEHHsI T 1 (33) HHHH;I (68) | TIII 3 (58) Eins (54) Iy6 (29) Ocwuna (18)
K 28,611 28,831 29,284 33,898 40,00 35,370
a -54,956 -79,241 -54,416 -58,079 -12,165 -24,818
b 1,118 1,653 1,019 1,804 0,477 0,520
R 0,801 0,813 0,805 0,895 0,713 0,631

MHoroneTHue JAaHHbIe TO3BOJIMIN OLEHHUTh CTENEeHb HAKOIUICHHS M MOTEPH (UTOMACCHI Ipe-
BOCTOSIMH, pacyeT KOTOPOU MPOBE/IEH Ha OCHOBE MaTEMaTHUECKUX MOJiejIel, MPUBEACHHbBIX B pabo-
te FO.I1. JlemakoBa (2015).CoBpeMeHHBIE JaHHBIC TT0 CTPYKTYPE (PUTOMACCHI PA3IUUHBIX (paKIHii
JPEBOCTOEB MPOOHBIX IUJIOMIAJCH MpHBEIEHBI B HACTOsIIEH KHUre JIeTomuch MpUponbl B CTaThe
«CtpykTypa (huTOMacchl pa3nu4HbIX (ppakiuii apeBocToeB B moiiMe peku bombimas Kokmara».

3I[CCB MBI aKHCHTUPYEM BHUMAHHUEC TOJIBKO Ha €€ TUHAMUKCE.
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Puc. 7.82.Xapakrep cBsI3M BbICOTHI /IePEBbEB PA3JIUYHBIX APEBECHBIX MOPO/ C UX THAMETPOM.
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Haubonpmme norepu ¢uromaccsl npousonu Ha IIIIII-1 B enpHHKE 4epeMyXOBO-JIMIIOBOM
(97,51/ra) u IIII1-2 B nmunusike ¢ xydoom kpanuBaoM (99,81/ra). Ha IIIII1-3 B nmunuske 3a 20 geT
norepst puromaccel OblIa B JBa pa3a MeHbIIeH (Tabn. 7.67).B Goiblieii CTemeHn OHA CBs3aHa C
oTnaaoM aepeBbeB enu U nyba Ha III1I1, mockoibKy HMEHHO 3TH TOPOABI UMEIOT HAaHOOIBIINN OT-
naJi 1o YUCIy CTBOJIOB, a TAaKXKe HaWOOJIbIINE TAKCALMOHHBIE [TOKA3aTeNH, ONPEACISIONINe KOInye-
cTBO (utoMaccel. CTpyKTypa OTNaja yKa3blBa€T Ha 3HAUYUTEJIbHYIO IOTEPI0 B IEPBYIO OYEpelb
CTBOJIOBOHU ee 4acTH, nocturaromieil Ha pasHbix [T 60-64%,u moazemHoit — kopraeit — 8,7-16%
ot obmiero ee konuuecta. Ha II1I1-2 3HaunTeNnbHYIO OO COCTaBISAET MOTEPs (PUTOMACCHI BET-
Beit (17%),mpeuMyIeCTBeHHO 1y0a.

Tabauya 7.67
Crpykrypa puromaccel ornaga Ha I

HpesecHast 3uaueHus Ha paznuanbix [II1, kr/ra
nopoJja O6mas | Hamsemuas | Creonosas |  Kopst | Berseit | Jlucteel | Kopwei

-1

Jluna 3994,3 29449 20418 395,9 4243 88,4 1049,5

Enpb 77605,7 63994,1 501514 3673,4 615P,2 4010,2 18611

Ay6 15703,8 14802,7 102763 1238,0 306p,0 222,3 901,1

Bsi3 176,9 152,4 91,4 18,8 34(7 8,0 24,5

B nenom 97480,6 81894,( 625605 5325,5 968¢,2 4323,8 16586
H111-2

Jluna 22792,8 18784.% 132833 27709 2487,3 243,0 4008,3

Enpb 3168,3 25764 2018,/ 147\6 247,5 16R.6 591,9

Ay6 72914,5 68885,1 48115]1 5644,6 14175,4 95%0,0 4029,

Bs3 909,1 837.8 552,8 813 1814 22,4 71,3

B nenom 99784,7 91083,8 63970)0 8644,3 17091,5 1378,0 ,8700
11111-3

Jluna 16638,8 12641,6 88134 1741,6 1784.4 302,3 3997,2

OcuHa 9181,5 7120, 5520,8 415{0 696,4 488,6 2061,2

Ay6 20358,6 19096,7 132038 1625,0 398[,1 286,7 1262,0

B nenom 46178,8 38858,% 27537)5 3781,6 646[1,9 1077,6 4320,

Ornenka Oananca ¢utomaccel 3a 20 neT HaOMIOACHHH MOKa3ajga OTPUIATEIbHBIC €ro 3HAUYCHUS
JUISL IEpeBbEB Ay0a Ha BceX 00BEKTax, a Takxke /i aepeBbeB enu Ha [IIII1-1 (rabma. 7.68).YObu1b
(duTOMACCHI ATHX JAPEBECHBIX MOPOJ 3HAYUTEILHO MPEBBICHIIA €€ HAKOIJICHUE PACTYIIUMHU JICPEBb-
amu. OTpunarenbHbIi 6ananc GurToMaccsl KOpHEH U aCCUMUWIISIIMOHHOTO anmnapara Ha [1I1I1-1 Bo3-
MO>KHO IMO3BOJIMT CHU3UTh KOHKYPEHIIUIO 32 CBET U MHUTATEIbHBIC 3JIEMEHTHI, YEM MOTYT BOCIIOJIb-
30BaThCsl OCTABIIHECS JIEPEBbs, TeM caMbiM yBenuuuB cBoil mpupoct. Ha IIIII-2 u 3 kopHeBas
KOHKYPEHIIUs, HA000pOT, BO3pOCIa, YTO MOXKET MPUBECTU B AalbHEHIIIEM K ImpolieccaMm AuddepeH-
[IUAIMH B IPEBOCTOE. DTO MOKHO OyJIeT MPOBEPUTH MPHU JANbHEUITNX HaOMIOAeHHIX. B 11enom xe
10 JIPEBOCTOSIM HAOJIOAeTCsl MOJIOKUTENIbHAs TUHAMUKA HAKOIUIEHUs (puToMacchl, 0COOEHHO OT-
yeTnuBo nposiuBliasics Ha [II1I1-3 3a cueT yBenmueHnust puromaccsl AepeBbEB JHUIIHI.

AHann3 ecTeCTBEHHOTr0 BO30OHOBIICHHUS HA YYETHBIX IUIOIIAIKAX YCTAHOBUJI B OOJIBIIUHCTBE
cllydaeB JOMHHHpOBaHUE MOApocTa ymmbl (Tadn. 7.69). Tonbko Ha TIII1-2 B 1yOpaBe numoBoi B

2015rony xonu4ecTBO MOAPOCTa Ay0a B ABa pa3a MPEBBINIACT TAKOBOU Y JIMMBI. Pa3merenue mou-
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Tabnuya 7.68
Junamuka puromaccs! apesoctosi Ha ITIIII 3a 20 neT HaG0neHN i

JpeBecHast 3uauenus Ha paznuanbix [II1, kr/ra
nopozaa O6mas | Hansemnas | CtBoJIOBas | Kopsl | Bertseit | JIuctBEI | Kopreit

HI1-1

Jluma 20182,4 18099,¢ 12961)9 2828.,8 224837 65,2 2082,8

Emp -16889,0 -14176,9 -9601,0 -1119,0 -1908,3 -1553,6 -2712,2

Jy6 -2702,1 -2374,3 -1397,8 -302|6 -571,2 -96,7 -327,8

Bsi3 1045,5 964,5 669, 80,8 2013 13,0 49,0

B nenom 1636,8 25129 2632,6 14880 -353,5 -1572,1 -908,2
111-2

Jluma 67555,1 60229,5 43050/4 9501,8 7364.,3 313,1 7325,6

Exp 1950,3 1627,1 1380,0 73]0 120,4 58,7 323,2

Jy6 -55593,2 -52308,¢ -36187/8 -4430,7 -10888,1 -801,9 -3284,6

Bsi3 3264,7 3109,9 2155, 2617 650,3 429 154,7

B nenom 17176,9 12658, ( 103977 5408,7 -2758,2 -392,2 4518
[1111-3

Jluma 60950,0 55532,7 39868,0 8878.,4 6724,3 62,1 5417,3

OcuHa 27654,5 22890,4 18824,3 1137,1 1891,1 10379 4764,

Jy6 -12427,2 -11475,3 -7685)7 -1079,2 -247R,2 -238,1 9519

Bsi3 597,5 5751 385,1 53,7 1235 12,9 42,1

B nenom 76774,8 67523,( 513916 8989,9 626p,7 814,8 9271,6

pocta myba U Bs3a HEpaBHOMEpPHOE, KOA(P(OUIIMEHT BCTPEYAEMOCTH HE MoaHuMaeTcs: Boime 50 u
54% coorBercTBeHHO. KosmdyecTBeHHass XapaKTEpUCTHKA IMOAPOCTa Oyda JOCTAaTOYHO CUIIBHO
GuykTyupyert no rogam: orMevarorcss MakcumMyMsl B 1995u 2005roaax, nocne 3TUX MepHo0B €ro
KOJIMYECTBO MOCTEMEHHO CHUX)aeTcs. CBsA3aHO ATO ¢ ypoxalHOCThIO xenyasa Ha [TIIT1. Hamu BbisiB-
JICHO HaNMW4Me psna ypoxkanseix jet: 1995, 1998, 2006, 2008, 20kdraa obiiee KOJIUIECTBO *Ke-
nyneit B cpeaaem poxoamio 10 140-540k3. Ha 4 M2 (demaxos, Ucaes, 2011).

Tabauya 7.69
Junamuka koaudectsa noapocra Ha IIIIII 3a 20 et nadaonenmii

JpeBecHast KomnuecTBO 3K3eMILIIPOB IOAPOCTa, IT./Ta
noposia 1995 | 1999 | 2005 | 2011 | 2015

-1

Ay6 1100 70 410 1200 460

JIuma 4350 HET JAaHHBIX 21150 7180 2790

Ens 950 HET JAaHHBIX 160 0* 0*

Bsas 250 HET JAaHHBIX 210 40 140
-2

Jy6 6050 750 5290 3680 1280

JIumna 1800 HET JaHHBIX 8040 5360 560

Bsas 1300 HET JAaHHBIX 1710 680 220
HIII-3

Jy6 650 110 470 210 390

JIuma 1300 HET JAaHHBIX 7190 4710 390

Bsas 2150 HET JAaHHBIX 2870 1070 570

IIpumeyaHue: * - TOAPOCT €M OTCYTCTBOBAJ, HMENIHCH JIMIIH BCXOABI BO3JIE CYXOCTOMHBIX JIEPEBHEB €JIH, KOTO-

PBIE B paCy€T HE BKIIOYAJINChH.

OpHako MOAPOCTa HOPMATBHOTO KU3HEHHOTO COCTOSIHHSI, KOTOPOE OLIEHUBAJIOCh MO JlarHo3sl
u kmoun (1989),u BeicoToit 6onee 1,5 M, BecbMa Majio ¥ He mpeBbimiaer s gunsl 18%, 1yba —
8,6% u Bsza — 28,6%o0t o6miero ero xomuuectBa (puc. 7.83).Ku3HecmocoOHBIN MOIPOCT JIUIIBI

BbIcOTOM Oosee 1,5 M ormeuen Ha Beex IIIIII, Torma kak nyb6a — tonpko Ha [II1I1-2, a BsA3a — Ha
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[I1I1-1. O HeyaOBIETBOPUTEIHLHOM €CTECTBEHHOM BO300OHOBJICHUH, KaK MOMMEHHBIX, TaK U CTEI-
HBIX TyOpaB cBUAETENbCTBYET psif myOnukamuii. Tak AWM. 3omoryxun u A.A. OBuapenko (2007)
Py U3y4eHUU MOMMEHHBIX ayOpaB [Ipuxornepbs yCTaHOBWIM, YTO HAOIIOAAE€TCS TCHACHITUS K yBe-
JMYEHUIO0 YUCIICHHOCTH BUJIOB-CIIyTHUKOB y0a ¢ BEr€TaTUBHBIM CIIOCOOOM pa3MHOXKEHHUs, B 4acT-
HOCTU Junbl. B nyOpaBax neHTpanbHON JIECOCTENH Ha TEPPUTOPHH 3amoBelIHUKOB «lleHTpanabHO-
UYepnozemHoro u «Jlec Ha Bopckiie» OTCYTCTBYeT MepCHeKTHBHOE BO30OHOBJIECHUE AyOa Ha (oHe
UKIMYHOTO CAMOBOCIIPOM3BO/ICTBA €0 HIMPOKOJIMCTBEHHBIX CITYTHUKOB, B OCOOCHHOCTH Pa3JIny-
HbIX Bu0B KieHa (PeokkoB, 2001).B moiiMEHHBIX W HArOpHBIX AyOpaBax XOIMEPCKOTo 3alOBEIHH-
Ka BO300OHOBJICHHE Jy0a MPOTEKAET MO Pa3HOMY. YCIIEIIHEe BO30OHOBIISIOTCS MMONMEHHBIE AyOpa-
BB, HO W 3JIcCh OHO OIICHMBACTCS KakK yaoBieTBopuTeibHOe min cinaboe (byxosen, Jlykpsnerr,
1976).OnHoli U3 OCHOBHBIX MPUYMH ILIOXOTO POCTa MOJPOCTa Ay0a MOJ IMOJIOTOM MaTEepUHCKOTO
JPEBOCTOSI MHOTHE HCCIIENOBATENN CBS3BIBAIOT C HexocTaTkoM ocBemieHus. A.B. IloneBmukos

(1999)ycraHoBuI CBSI3b TYCTOTHI BCXOJIOB Jy0a OT IMOJIHOTHI JPEBOCTOS 1y0a.

w b
o
o
J

w

B8 1y6 B JIuna B Bsi3

KomnuectBo noapocra, mT fra
B = NN
g O u1 © Uu o O’
O O OO O O o o
1 1 1 1 1 1 1 1

II1-1 [I1I1-2 [I1I1-3

Puc. 7.83. KoanyecTBOo mogpocTa HOPMAJIbHOI KM3HEHHOCTH BbIcOTOM 0oJiee 1,5m na I no
naHHbIM ydyeta 2015roaa.

Huszkoe konuyecTBO BO30OHOBIEHHS y0a CBSI3aHO C YHUYTOXKEHUEM KENyaeH KUBOTHBIMU:
MBILLIEBUIHBIMU TPBI3YHAMH, MEJIBEIeM U KaO0aHOM, a B OOMJIbHBIC YPOXKau TAK)Ke MTULAMU — yTKa-
mu, corikamu u rayxapsamu ([Toaemukos, 2002).Tak B 2010roay mociie 0OMIBHOTO ypoxKast JKe-
JTyJel KOJIMYECTBO MEJBEEH B MOMMe TOJBKO 3anoBeqHuka «bompiias Kokmara» Hac4uThIBaiIo 10
40 ocobeit, TOra KaK CpeiHee UX YMCIIO Ha BCEH TEPPUTOPHHU 3aIIOBEAHNUKA COCTABIISIET B CPEAHEM
15-190co06¢it (Adanacse, 2011).Oco0eHHO CHIIBHO HAHOCAT YPOH JKEIYISM MBIIICBUIHbBIE TPHI-
3YHBI, KOTOpBIE JJa)Ke 3UMOM MUTAIOTCSA UMH, @ B HAarOpHbIX 1yOpaBax UyBaliny MOTYT YHHUUTOXKUTh
TIOYTH TTOJTHOCTBIO BECh ypOXKail 1axke B yposkaitHble rojbl (Muxaitinos, 1965).

[ToiiMeHHBIE (PUTOLIEHO3BI UMEIOT XOPOIIO PA3BUTHIM SPyC U3 MOAJIECOUHBIX nopoa. Hanbonee
MIPEJACTaBUTENBHBIM TI0 BUIOBOMY pa3zHO0Opa3uio mojjiecka Ha MoMmeHT 3aknaaku [T oxazancs
€JIbHUK C JYOOM 4epeMyXOBO-JIMIOBBIA — 6 BUJIOB, B JIMMTHSIKE C 1yOOM KpAallMBHOM U JIUITHSAKE Kpa-

MBO-cTpaycHHUKOBOM — 4 Buaa (7.70).I1o BcTpeyaeMOCTH Ha IIEPBOM MECTE CTOAT YepeMyxa H Ka-
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JIMHA, PUCYTCTBYIOIIME BO BceX M3y4eHHBIX OnoTonax. B 2005roxy HabmogaeTcst pe3kuii ckauex
YHCICHHOCTH HEKOTOPHIX BUJOB PacTEHHUM, MpUYeM JUIs KaKJoW MpoOHOM miomaau cBoi Habop:
Ha [1II1I1-1 psibuna u kanuna, [1I1I1-2 u 3 —yepemyxa u xkanuna. CieayeT OTMETUTh, YTO MTOCTEICH-
HO KoJm4ecTBO momiecounbix mopox Ha [T cokpamaercs: ¢ 6 qo 5 na IIIIII-1, ¢ 4 1o 2 —Ha
[III1-2 u 3. DT0 MOXET OBITh BHI3BAHO HEBO3MOXXHOCTHIO MPOM3PACTAHUS TAKUX CBETOITFOOMBBHIX
BUJIOB KaK CMOpPO/JIMHA M IIUIIOBHUK IOJI TOJIOTOM COMKHYTBIX JIpeBOCTOEB. B0300HOBIIEHNE KIIeHA,
XOTSl M HE OTMEUEHO Ha YYETHBIX IUIOIIAJKAX, TeM HE MEHEee, OT/IENIbHbIC YK3EMIUIIPI €ro BCTpe-

YaIOTCS PSAIOM C POOHOMN IIIOIIAIBIO.

Tabauya 7.70
Jdunamuka xoan4dectBa noajaecka na ITIIT

KonnuectBo ax3emiuisipoB mopiecka Ha [T B pasHbie rojpl yueTa, mr./ra
Bug TI1I1-1 TII1I1-2 TII111-3
1995 2005 2015 1995 2005 201% 1995 2005 2015
Yepemyxa 2100 2010 1320 200 2980 139( 1500 4750 1930
Ps6una 2000 18520 3820 100 100 0 0 0 0
Kpymna 1250 2420 250 0 0 0 0 0 0
Kanuna 1400 9920 1500 1000 14940 440 15( 460 360
[umoBHUK 200 210 0 550 440 0 50 60 0
CMmopoanHa 50 0 0 0 0 0 0 0 0
Knen 0 0 0 0 0 0 50 180 0
Bceero 7000 33080 6890 1850 18460 1830 17450 5450 2290

JKuBoif HarmOYBEHHBIN MTOKPOB 3a 18 1eT He mpeTepIien CymecTBeHHBIX n3MeHeHui. O01ee Ko-
JMYECTBO BUIOB TPaBIHUCTHIX pacTeHuid Ha [IIII1-1 u 2 cokpatunock He3HauuTenbHO, a Ha T1I1I11-3
yBenuumiiock (tada. 7.71).Torga kak cymMMapHOe MPOSKTUBHOE TIOKpbITHE, Ha000poT: Ha [1I1I1-1 u
2 yBenuuuiock, a Ha [1I1I1-3 canzunocs. Hanbonemue 3Hauenns kospdumuenta cxoacraa XKakka-
pa, paccuuTaHHOTO MO BcTpeuaeMocTu BuAoB pacteHuit XKHII B 1995u 2013rogax, BeISBICHBI Ha
[II1I1-3, a naumenwime Ha [II1I1-1. 3a 20 neT HaGMrOACHUN TPOU3OIIIAa CMEHA BUIOB AU(PUKATO-

poB JKHII, o0ycioBineHHass U3MEHEHHUSIMU B CTPYKTYPE U CTPOSHHHU JIPEBOCTOEB (Tadi. 7.72).

Tabauya 7.71
/laHHBIE 0 BUI0BOM G0OTraTCTBe, NPOCKTHBHOM NMOKPBITHH U cxoacTse I

T BupnoBoe GorarcTso, HIT. CyMMapHO€ ITpOEKTUBHOE MOKphITHE, %0 Kg*
1995 2013 1995 2013
1 27 26 8,7 13,9 0,48
2 24 20 30,9 38,9 0,58
3 18 23 31,5 10,0 0,63

IIpumeuanue: * - koapuunent cxoncraa XKaxkapa JKHIT na ITI1I1 o nanaeim 1995u 2013rr.

Ha IIIIII-1 B enpHUKE ¢ 1yOOM YepeMyXOBO-TUIIOBOM JIAHIBIII MAHCKHH OCTAJICS OJHHUM U3
nomuHanToB JKHII, a kocTsiHuKa ycTynuiaa BTopoe MecTo kpanupe asyaomuoi. Ha I1TIT1-2 B oun-
HSKE C 1yOOM KparuBHOM JJOMUHAHTOM 10 IPOSKTHBHOMY MOKPBITHIO SBISIETCA Oyapa IUTIOMIEBU-
Hasd, 3HAYUTCIILBHO ONICPCAUBIIAA APYTUC BUIAbI, HA BTOPOM MCCTC UJACT KpallBa JABYAOMHAA, KOTO-
past paHee sBIsIach riaBHbIM saudukaTtopom. Ha TIIITI-3 B numHsAKe KpamuBO-CTPAyCHUKOBOM

CTpayCHUK OOBIKHOBEHHBIH 3HAYMTENBHO CHU3HWJ NPOEKTUBHOE MOKPBITHE, YCTYNHB JIUAEPCTBO
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XBOIIlY MOJIEBOMY U OyJipe TUTIOIIEBUIHOM. B 11e510M KpanuBa sSBIsSETCS] TUOHEPOM U MPEANOYUTAET
OCBEIICHHBIE YYACTKHU B CBA3U C 3TUM OHA Haps1y C JIaH]IbIIIEM JOMHUHUPYET B Pa3pEKEHHOM Jpe-

Bocroe Ha [II1I1-1, a na IIII1-2 ycrymaer MecTo TEHEBBIHOCIHBOM Oype.

Tabnuya 7.72
JlaHHble 0 TMHAMMKE MPOEKTHBHOI0 MOKPHITHS BUAOB 1upukaTopos Ha I, %

= = = = = =
) [as] )
Tox s z B |8 E|l ¥ S| 2 |E8|=8| 2 /8¢ § |58 &| 8
) e | 5 | E| 3|88 | B| 5 |88|ce| &8 |58 5|28 & ¢
VL 2 8| B |28 £ | 2| E|SE|EE| 5|55 = |EE| 2| E
S < = 20| & = 8 RrE|HS| ¢« |=E| & |OZ| = 2
5 s |F g | E = € g [N g kS =
a 2 S|l s | g ey s
1 1995 | 2,2 22| 1,0 0,2 0,6 0,6 0,7 0,3 0,1 - - - - -
2013 | 25| 09| 2,2 2,0 - 1,1 - 0,7 1,4 - 0,1 - - - -
2 1995 45| 0,3 |11,0| 0,3 - - 4,0 0,2| 2,8 | 2,2 0,8 2,4 - - -
2013 1,8 0,7 5,1 | 0,3 - 0,1 - 0,1 3,3/ 25,0 0,3 0,5 - 0,1 -
3 1995 2,0 - 1,3 0,1 - - - 0,1 1072 | 2,1 - 12,2 1,6 0,7
2013 1,2 - 0,1 0,1 - - - 0,1 0,820 1| 0,8 0,4 0,6 0,1 2,1
BbIBOABI.

1. VccnenoBanus Ha MOCTOSTHHBIX MPOOHBIX IUIOMIA/IAX MPEICTABISAIOT BECbMa BBHICOKYIO 1I€H-
HOCTb U TIO3BOJISIFOT MPOCTEAUTh BPEMEHHYIO JUHAMHKY Pa3BUTHs APEBOCTOEB, OLICHUTH HalpaB-
JICHHOCTb CYKIIECCHOHHBIX MPOLECCOB B HUX, TO3TOMY OCOOCHHO aKTyallbHBI Ha 3allOBEIHBIX Tep-
PUTOPHUSX.

2. lenononynsuus JUNbl YKPEIUIA€T BEAYIIYIO MO3UIHUI0 B MOWMEHHBIX (DUTOLIEHO3aX, YTO
00yCIIOBJIIEHO aKTUBHBIM MOMOJIHEHHEM JIPEBOCTOSI MOJIOJIBIM MOKOJEHHEM, HU3KOM J0iel oTnaaa
nepeBbeB 17,5%. [{enononymnsus ay0a, HAMPOTUB, MTOCTETIEHHO CIACT CBOIO MO3HIIMIO B JPEBO-
croe: 3a 20 netr moutu 50% nepeBreB aAyda ymuio B OTHAl, OH B JOJDKHOM Mepe B OOJBIIMHCTBE
Clly4aeB He 00ecleyeH eCTeCTBEHHBbIM BO300HOBIeHUEM. LleHomomymnsus enu ycTymaeT rocroj-
ctBo june Ha [II1I1-1, Tak kak moutu 50%ee nepeBbeB 3a 20 €T ynuio B oTnaa, mpuyeM OOJIbIIast
gacth nocie 3acyxu 2010rona. Enp He o0ecrieueHa eCTECTBEHHBIM BO30OHOBJICHHEM B JIOCTATOY-
HOM KoJHuuecTBe. TeM He MeHee, HEKOTOphIe JiepeBbs nepeneciu xectkue ycinosus 2010rona u
MIPOJIOJDKUIIA CBOM POCT, KOTOPBIN 1O TMaMEeTPy COCTaBUI 10 3,82¢cMm.

3. Otnana y nepeBbeB JIUIbI, 1y0a, ey U Bsi3a UIET [0 CMEIIAaHHOMY THITY: y JI€PEBbEB JIUIIbI
IPEUMYIIECTBEHHO 3a CYET OTCTABLIMX B POCTE 3K3EMILUIIPOB. Y nepeBbeB enu otnan a0 2010roxa
IIPOMCXO/IUII 38 CUET YTHETEHHBIX JepeBbeB, oqHako nocie 2010roxa B oTnan mouuy Takxe repe-
BbS U KPYIHBIX CTyMEHEN TOJIIUHBI.

4. Haubonpmme notepu puromacchl npousonum Ha [1I1I1-1 B enpHUKE ¢ 1yOOM 4epemMyXxoBO-
munoBoM (97,51/ra) u II1I1-2 B nunusike ¢ ayoom kpanusHoM (99,8 1/ra). Ha IIII1-3 B numnHsike
KpanuBo-cTpaycHUKoBOM 3a 20 sieT motepsi ¢puToMacchl Obla B JBa pa3a MeHbIuel. B Oombrieit

CTEeNeHH YObUIb CBsI3aHa C OTIAZOM JepeBbeB enu u Ayda. CTpyKkTypa oTnajga GUTOMacChl yKa3blBa-
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€T Ha 3HAYUTEJIbHYIO TOTEPIO B MEPBYIO OuUepe/lb CTBOJIOBOM €€ 4acTH, JOCTUTaloIled Ha pa3HbIX
[IITIT 60-64%,u moa3emHoil — kopHe#t — 8,7-16%o0T1 obmero ee xonudectBa. Ha IIIIII-2 3na4n-
TEJIbHYIO JTOJIFO COCTaBISET moTepsi puromaccel BeTBeil 17%,npenmyriecTBeHHO ayoda.

5. Ouenka 6amanca puromaccel 3a 20 neT HAOMIOICHHUH MMOKa3ajga OTPUIATEIbHBIC €ro 3HaYe-
HUS 7151 IEPEeBhEB JyOa Ha BceX 00BeKTax, a Takxke jiusa nepeBbeB enu Ha [IIII1-1. YObus duro-
MacCBhI ATUX JIPEBECHBIX MOPO]] 3HAYUTEIHLHO MPEBHICHIIA €€ HAKOTUICHHUE PACTYIIUMHU JIEpPEeBbsIMU. B
I[EJIOM IO IPEBOCTOSIM HAOJIIOIaeTCs MOJIOKUTEIbHAS JUHAMHUKA HAKOTUIEHUsT (puTomMacchl, 0COOCH-
HO oTueT/IHBO npossuBiuascsa Ha [1I1I1-3 3a cuer yBennueHus: GuTOMACCHl JEPEBHEB JTUIIBI.

6. [IpupocT y nepeBbeB JUIIBI MO TUIOMAAN CEUYCHUs CTBOJIOB M 1Mo AuameTpy ¢ 1995mo 2005
rr. yBennuuBancs, ¢ 2005roxa oH cTan cHIWXaTbed. 3HAYCHHUS MPUPOCTA UMEIOT OYCHb BBICOKHE
ko3 dunuents Bapuanuu (84-111%), ykaspiBaromiyue Ha CHEIU(PUYHOCTh TAHHOTO Ipolecca y
Pa3IUYHBIX JIepeBbeB. JlepeBbs B TeUEHUE MATH JIET MOTYT UMETh JIMO0 BHICOKHE €r0 3HAUEHUs — JI0
5,89¢cm B amameTtpe, 100 OH y HUX OTCYTCTBYeT. HecMOTps Ha MOJIOKHUTENBbHYIO TCHACHITUIO YBE-
JUYEHUS TUIOMIAIA CeUCeHUS JiepeBbeB numbl Ha Beex [T, qomns mpupocTa mOCTENEHHO CHUXKACTCS,
YTO CBUJCTEIHCTBYET O MPUOJMKEHUH MEePHOJa CTarHAIIMK PA3BUTHUS JPEBOCTOS, BHI3BAHHOTO €T0
CTapeHueM M BO3pOCIIeH HAPSHKEHHOCThIO KOHKYPEHTHBIX OTHOILLIEHUA.

7.Y nepesneB enu 10 2010rona nmuto HapaMBaHUe MPUPOCTA IO CyMME TIJIOMIACH CEUCHUS U
M0 JWAaMETPy CTBOJIA, B MOCIEAYIOMIEM MPHUPOCT pe3ko cHu3mics. OIMHAKO HEKOTOpHIC JEPEBbS
cMoru nepeHectu xectkue ycnosust 2010rona v MpoJoKUIIKA CBOM pOCT, KOTOPBIH IO TUAMETPY
coctaBuia 70 3,82 cM. Y nepeBbeB ny0a He HaAOMIOMAaeTCs KaKOH-TMOO OTYETIMBOW TEHACHIIMH B
JUHAMHKE MPHUPOCTa MO JUaMETpy CTBOJA, HO B LIEJIOM OH IOCTENEHHO Bo3pacraeT. Makcumaib-
HbIC M CpelHUE 3HAUCHHs MPHUPOCTa MO AMAMETPY COCTaBIAIOT He Ooinee 3,21 1,7 cM cooTBeTCT-
BEHHO. J/[epeBbs ¢ HYIIEBBIM IPUPOCTOM OTCYTCTBYIOT. J[epeBhs Bs3a TakkKe HE UMEIOT YETKOW TEH-
JEHIIMN HU K YBEJTMYECHUIO, HU K CHIKEHUIO MIPUPOCTA, U OTINYAIOTCS CAMBIMU HU3KHUMH CPEIHUMHU
€ro 3HaueHUsAMU. MHOTHE AepeBbs BOOOIIE HE YBEIMUYMBAIOT CBOM pa3Mepbl HAa MPOTsSHKEHHH 15
net. Tem He MeHee, B3 MOXKET M0Ka3aTh CYIIECTBEHHOE yBenuueHue npupocra 10 4,5 cm. OcuHa
OTJIMYAETCSI BRICOKUMH 3HAYCHUSIMA MAKCUMAIILHOTO ¥ MUHUMAIIBLHOTO TipupocTa. OHAKO CpeTHHe
€ro BEJIMYUHBI UMEIOT TEHACHIIMIO K IIOCTENIEHHOMY CHUKEHHUIO.

8. 3HavyeHHs TEKyILero MpUpOCTa B TOJIIMHY TECHO CBSA3aHbI C MEPBOHAYAILHOM IUIOIIAJIBIO
CedeHHs CTBONA aepeBa. JlaHHas 3aBHCHMOCTh alPOKCHMUPYETCs ypaBHeHHeM Buga Y = aDP.
[Tnomane cedeHus CTBoOJA AEPEBA, a TAKXKE €0 TMaMeTp He OKa3bIBAIOT BIMSHUS Ha JIOJIO TEKYIIe-
ro mpupocta. [lepBoHavanbHas BBICOTA JIEpEBa OKA3bIBACT 3HAUYUTEIHHOE BIUSHUE HA JIOMIO TEKY-
[IETO MPUPOCTA B BHICOTY, C YBEIMUYECHUEM KOTOPOU MPOUCXOTUT JOCTATOYHO CHIIBHOE CHUKCHHE
npupocrta. [Inomanp ceueHus qepeBa Ha JaHHYIO BEIMUMHY BIMSHUS He oka3biBaeT. [loms Texye-

ro MPUPOCTa MO JUAMETPY TOCTATOUYHO TECHO CBfA3aHa C JI0JIeH TEKYILEro MpUpocTa B BBICOTY, MPH-
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4YeM Yy JACpPEBBEB €M JTAaHHAS CBsI3b 0OJIee TECHas, YeM Y JIMIBI. ANMIPOKCUMHUPYETCSl OHA YpaBHEHU-
emBuga Y =aX + b.
9. YcraHoBiIeHA TeCHAasl CBSI3b MEXKIY BBICOTOM M JUAMETPOM Yy JEPEBHEB JIUITBI (R?= 0,801-

0,813)u exm (R’= 0,895).0Ha onucsiBaeres pyakuumeit Buga Y=K-(1-exp(-al0>X))"+1,3.
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7.2.3.6.CTpykTypa priToMacchl pa3IuuHbIX Ppparumii
apeBocToeB B noiime p. boabmas Kokmara

Jleca BBIMONHSIOT BayKHBIE cpefoobpasyromnre GyHKIIUU, B TOM YHUCIIE 110 JEMOHUPOBAHUIO yT-
Jeposia, OCHOBHOM Mepoil KOTOPOTO SIBJISIETCS YUCTasl MEepBUYHAsI MPOIYKIHUs (UTOLIEHO30B, UTO
CIOCOOCTBYET MOJACP)KAHUIO YCTOMYMBOCTH KIMMATHYECKON cucteMbl 3emuu. Heciydaiino mo-
ATOMY HX WU3YYCHHIO YIAENseTcs OOJbIIoe BHUMaHUE. JIECOBOACTBOM U JIECHOW TaKcalued HaKoIl-
JICH 3HAYUTENbHBIN 00BEM JaHHBIX IO 3aracaM CTBOJIOBOH JpeBecuHBI. JJaHHBIX ke 1o guromacce
3HAYUTENIbHO MEHbIIIE, TaK KaK €€ OLEHKA COMpshKeHa ¢ OOJIbIIMMHU cI0KHOCTIMU. OcobeHHo ciabo
M3YYEHbl B 3TOM OTHOILIEHUU MONMEHHbIE APEBOCTOU, KOTOpbIE BeChbMa CHEHUGUYHBI MO CBOEH
CTPYKType U Xapakrepy pa3sutus (Jenucos, 1954, 1979Makcumos, 1974;Mupkun, 1974;111ara-
noB, 1984;Hosocensues, byraes, 1985; [lemakoB u np., 1991; Kanmuuuuenko, 2000; Boctouno-
esporneiickue, 2004;Ucaes, 2008;u ap.), a Tak:ke MEHEEe BCETO HAPYIICHBI XO3SMCTBEHHON JCs-
TEIbHOCTBIO YEJIOBEKa, OCKOJIBKY PEXKHUM IMOJIb30BaHMS B HUX JaBHO OTPaHUYEH.

B wusyuenme ny6oBbix ¢opmanmii PecnyOnmuku Mapuit On 3HAUMTENBHBIA BKIAJ BHEC
A K. lenucoB (1954, 1979)1m Obutn BCKPBITHI €CTECTBEHHBIC 3aKOHOMEPHOCTU Pa3BUTHUS MOW-
MEHHBIX TyOpaB, pa3paboTaHa MIKajla BEIHOCIUBOCTH OCHOBHBIX JIPEBECHBIX U KYCTAPHUKOBBIX TO-
POl JIECHOM 30HBI K 3aTOIJIEHUIO COCTaBJeHa KiacCU(UKalKsg THUIOB MOWMEHHBIX JiecoB FOxHO-
€BPOTICHCKON TalTH U JJaHa WX XapakTepucThka. K mo3gHum paboraM cieayeT OTHECTH UCCieaoBa-
uus nposeaenubie H0.I1. JlemakoBeiM A.D. AradonoBsiM u A.B. UBanossim (1991),0.1. EBcrur-
HeeBa, M.B. Iounraesoii, C.E. Xenounkuna (1993),T.1O. bpacnasckoii (2004, 2006)A.B. Hcae-
BoIM (2008).0O1Hako B 3THX paboTax JaHHBIC IO CTPYKTYpe (GUTOMACCHI HE MPUBOIATCS. Bompocs!
HAKOIUIEHHs (PUTOMACChl PEBOCTOEB M JCTIOHUPOBAHUS YIJepoaa UMM JIE€TaTbHO PACCMOTPEHBI B
pabdotax D.A. Kypb6anosa (2002, 2007)paHako OHM B OCHOBHOM KacarOTCs XBOWHBIX (hOopMariuii.
TakuMm 00pa3oM, moMeHHbIE (PUTOIEHO3BI B JAHHOM aCMEeKTe HE M3Y4YEeHBI, YTO OCTABISET MECTO
aKTyaJIbHOCTH HACTOSIIIEH pabOTHI.

Heanb padorsl. Orenka ¢uTOoMaccel U €€ (PPaKIMOHHOTO COCTaBa MOMMEHHBIX JIPEBOCTOEB,

HaXOJSIIMXCS HA TEPPUTOpUH 3anoBeHUKa «bobinas Kokiara».
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Metoauka u 00beKThl. MaTeprasl coOpaH Ha TSATH MOCTOSIHHBIX MPOOHBIX TUIOMIA/SX, 3aJI0-
KEHHBIX B Ipejenax 3amoBefHrka «bombinas Kokmara» B ycnoBHAX HEHTPAJbHOW YacTH MOWMBI
p- bonwmmas Kokmara cormacao OCT 56-69-83.Ha Hux mpoBeieH mepeder IepeBbEB ¢ 0OMEPOM C
MOMOUIBIO PYJIETKHU JJIMHBI OKPYKHOCTH CTBOJIa Ha BbIcoTe 1,3 M, a Takke BHIOOPOUHBIH 3aMep BbI-
coTslI ¢ momorpio npudopa Haglofy 20-303k3eMIIsipoB, 4TO MO3BOIMIO JOBOJIBHO TOYHO BBIUHMC-
auth napamerpsl Gyakuun H = f(D). Bo3pact nepeBbeB ObLT OLIEHEH TyTeM B3STHS KEpPHOB Oypa-
BoM [Ipecciepa. TakcannoHHas XapaKTepPUCTHKA TPeX MOCTOSHHBIX MpoOHbIX turomanei (ITI1I1-1,
2, 3) npuBelneHa B HACTOSIICH KHHUIe B CTaThe «/[MHAMHMKA pa3BUTHs (UTOIICHO30B B YCIOBHSIX
MOMMBI CpeTHero TeueHwus p. bonbmas kokmara», octansHbIx [II1I1 B Tabn. 7.73.Pacuer ¢puromac-
CBI JIPEBOCTOS MPOBEJICH HA OCHOBE MaTEMAaTUYECKUX MOJeJe, npuBeneHHbIX B padote FHO.I1. Jle-
makoBa (2015). HecoMHEHHBIM TOCTOMHCTBOM 3TOTO CIIOCO0A SIBJISETCS BO3MOXKHOCTH OTpeEjese-
HUSL QUTOMACCHI pa3NUYHbIX (paKIuil JEPEBbEB U IPEBOCTOEB B IIEJIOM Yepe3 3HAYEHUS BBHICOTHI U
muamerpa. O6paboTKa HCXOMHBIX JaHHBIX MPOBEACHA C MCIOJb30BAHUEM IMPHUKJIAJHBIX MPOTrPaMM

Excel,mo3BonuBIIMX MpoaHaln3upoBaTh COCTaB (PUTOMACCHI JPEBOCTOCB.

Tabauya 7.73
TakcanuoHHAs XapaKTEePUCTHKA IPEeBOCTOEB NMPOOHBIX IJI0MIaeH

OJIEMEHT JPeBOCTOS Cpennuit Cpennss Cpennuit I'ycrora, 3amac,
Spyc | Topona BO3pACT, JIET BBICOTa, M JIUaMeTp, CM 9K3./ra m/ra
HIIII-15, cocmag no uyucny depesves 81/In8/]5B, no 3anacy — S6In43/[1B
1 Iy6 162 29,5 68,8 31 159,9
Jluna - 21,1 19,5 637 197,1
2 Jy6 68 21,9 25,2 23 13,1
Bsi3 - 12,9 12,1 37 3,4
B nesom 728 373,5
HIII1-20, cocmas no uucny depesves 14/In11[12B3E, no 3anacy — 50In42/[6E2B
Jluna 130 29,6 47,2 45 104,7
1 Jy6 180 30,1 62,6 27 117,5
Einp 75 29,3 47,8 9 21,9
Jluna 55 20,3 23 233 95,4
2 Iy6 106 22,3 38,2 48 62,3
Eunp 97 18,5 25 12 5,3
Jluna - 12,2 10,2 258 14,5
3 Jy6 - 11,8 11 9 1,1
Bsi3 40 12 13,4 88 9,3
B nenom 729 432

Pe3yabTaThl U 00cy:KAeHUE. Y CTAaHOBICHO, YTO UCCIIEAYEMBIE IPEBOCTOU JOCTATOYHO CUIILHO
OTJIMYAIOTCS TI0 KOMIUIEKCY BCEX OICHEHHBIX nmapameTpoB (Tadi. 7.74).HaumeHbline ux 3HaAUYCHHS
BoIsiBiIeHB! Ha [1T1I1-1 B enpHUKE JTUITOBOM, YTO OOYCIIOBJICHO OTIA0OM 3HAYUTEIHHOTO KOJINYECTBA
JIEPEBLEB €JTM W YacTH JAepeBbeB bl mocie 3acyxu 2010roxa. B pe3ynprare aTOro rycrora nipe-
BOCTOS 371€Ch CPABHHUTEIHHO HE BBICOKAs, 3amac He npesbimaer 316m°/ra, a obmas duromacca He-
muorum 6osiee 200,01/ra. Ha ocranbHbIX POOHBIX IUIOMIASX MAaCCOBOTO YCHIXaHUs JICPEBbEB HE

OTMCYCHO, B CBA3U C 3TUM 3HAYCHHUA MApaMETPOB AOCTHUTAIOT 3HAYUTCIIBHBIX BEJIMYHWH. Tak rycTroTa
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JPEBOCTOS Ha OCTAIBHBIX MPOOHBIX TUTOMaAix npesbimaer 5509k3./ra, a 3amac u oomas puromac-

ca 373m°/ra u 272,51/ra COOTBETCTBEHHO.

Tabnuya 7.74
XapakTepuCcTHKA TAKCAIMOHHBIX MAPAMETPOB U CTPYKTYPbI (UTOMACCHI TPEBOCTOEB

Tapamerp 3HavyeHue napaMmerpa Ha pasnuusbix [T
1 2 3 15 20
I'ycroTa, 9K3./ra 377 552 672 728 729
3anac, M’/ra 316,5 432,4 451,8 3735 432,0
Oo6rias guromacca, t/ra 217,2 310,8 332,8 2725 308,8
Hapzemuas guromacca, t/ra 185,3 267,0 276,7 237,6 270,7
®duromacca CTBOJIOB, T/Ta 137,8 188,8 200,0 168,8 192,6
®duromacca BeTBel, T/Ta 25,0 39,7 35,8 41,8 46,4
duromacca IUCTBI, T/Ta 7,0 3,7 5,8 3,74 471
durtomacca KopHeit, T/ra 32,0 43,9 56,1 34,9 38,1

B crpykType obmeit duromaccer apeBoctoeB Ha I momuHUpyeT Haa3eMHasl 4acTh, OIS
KOTOpO# cocrasisieT B cpeaaem 86% puc. 7.84).IIpuueM Ha GuromMaccy CTBOJIOB MPUXOMAUTCS 0

62% o0t 00111eii ee yacTH, TOT1a KaK Ha JOJI0 aCCUMIUIALIMOHHOTO anmnapara Juib 2%0.

JInuctsa Kopnn
204 14%

BetrBu ~ :::-..
=L
: ..uuu||||||||||||||||||||““““HHHHHHH“N

Kopa CrBone
9% 62%

Puc. 7.84.Ctpykrypa puroMacchl APeBOCTONA HA NMPOOHBIX IJIOMIAIAX.

CtpykTypa (pUTOMACCHI PAa3HBIX APEBECHBIX IMOPOJ MEKIY COOOM TOCTATOUHO CXOXKa: Ha CTBO-
JIOBYIO YacCTh MpuXxoauTcsi oT 59 (mepeBbs nurmbl) 10 66% (cranbHbIe apeBecHbIe TOPOsI) (pHC.
7.85). /Iy6 3HaUMTEIBHO YCTyIAET APYIUM mopojaaM o (puromacce Kopueit (5%), oqHako mpeBoc-
xouT ux mo ¢puromacce BerBer (19%).losis puromMacchl aCCHMUISIIMOHHOTO ariapara JIepeBbeB
€ITd ¥ OCHHBI B IIATh Pa3 O0JIbIIIe YeM y 1y0a U JIUIIbI.

[ToiiMeHHBIE IPEBOCTOM B OOJIBIIIMHCTBE CBOEM Pa3HOBO3PACTHBI, B pe3yibTaTe 4ero GopMupy-
eTCsl SIPYCHOCTbD, UTPAIOIIasi ONPEICICHHYIO POJib B HAKOIUICHUH M MepepacripeesieHn GpuroMac-
Cbl. B OoNmbIIMHCTBE CiTy4aeB Ha JOJ0 TepBOro sipyca npuxoautcst 6omnee 80% ot co3ganHo# ape-
BOCTOEM 0011ei puToMacchl, XOTs TycToTa ero penko npesbimaer 50% [adn. 7.75).I1epsblit sipyc
3aHUMaET rOCHOCTBYIOLICE TOJI0KEHHE, COCTOUT U3 HanboJiee KPYIMHBIX JEPEBbEB, KaK MO BBICOTE,

TaKk U Mo JuameTpy. BTopoii spyc, XOTS U COCTOUT B OOJIBIIMHCTBE CIy4aeB U3 JOMHHHUPYIOIIETO
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KOJIMYECTBA 00066171, HMECT HU3KUC TaKCAIIMOHHBIC IMOKA3aTCIIU, YTO U ONPEACIACT HEBBICOKYIO €TI0

MPOAYKTUBHOCTA.

Jluctea Kopuu
BetBu 1% 5%

=

Kopa
9%

Kopuu Em
18%

JluctBa
5%

Betsu
8%

Kopa
3% 66%

Jluctea
5%

Betsu
8%

Kopa
3% 66%

Puc. 7.85.Ctpykrypa putomMacchl JpeBeCHOl MOPOIbI.

WNuorna nepsblit sipyc QUTOIIEHO3a COCTOUT M3 CBEPXTOCMOACTBYIOUINX 3K3EMIUISIPOB, KaK Ha

[I1I1-15, rae oH mpencTaBiICH HCKIIOUUTENBHO JCPEBBIMU Ty0a MMEIOIIMMH CPEIHIOI BBICOTY

29,5m u quametp 68,8 cMm, UTO CyIIECTBEHHO MPEBOCXOANT OCHOBHOUM MAacCHUB, CIIAraroIIMid JeH/I-

porieHo3. OHAaKO KOJIMYECTBO TAKHUX JIEPEBHEB, MPUXOISAIIEECS Ha OJUH rektap BechbMa Majio (31

9K3.), B CBS3M C YeM JIOJIs ATOTO sipyca B HAKOIUIEHUH 001Iel (PUTOMACChl OTHOCHUTEIBHO HEBBICOKA

(46,1%),110 cpaBHeHuto ¢ npyrumu [I1I1.

Tabauya 7.75

Bki1an nepeBbeB NepBoOro pyca B HAKOIJIEHNH (puToMacchl APeBOCTOS

Jons nepBoro sipyca ot obiero Ha pasnuansix [T, %

Hapaverp 1 2 3 15 20
I'ycrora 58,6 41,8 47,2 4,3 11,1
3amac 90,2 81,6 84,7 42,8 56,5
O6mas puromacca 89,9 81,2 84,2 46,1 55,9
Hamzemuas ¢putomacca 90,4 82,4 85,3 499 57,6
duromacca CTBOJIOB 90,6 82,2 85,3 49,2 57,6
duromacca BeTBel 90,7 81,9 83,5 58,3 56,6
duromacca JIUCTBBI 87,8 73,0 84,5 41,7 47,1
dutomMacca KopHel 87,2 74,4 79,1 19,7 43,8

Jluma, n1y0 u BsI3 OTHOCATCS K IMOPOJiaM, aKTUBHO OCBAaWBAIOIINM IMOWMEHHBIC YKOTOIBI, — OHU

BCTpeYaroTcsl moBceMecTHo. OHaKo Juma, 0y1aromapsi BRICOKOW TEHEBBIHOCIUBOCTH, CIIOCOOHOCTH

K BEr€TaTUBHOMY Pa3MHOXKEHUIO U OBICTPOMY POCTY, aKTUBHO 3aXBaThIBAET KU3HEHHOE MPOCTPaH-

CTBO, NPCOATCTBYSA CCTCCTBCHHOMY BO300HOBJICHHUIO ACPCBLCB z[y6a, MMO3TOMY IMOYTH IMOBCCMECTHO
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nomuHupyet B apeBoctosx ([lemaxos, 2007;Ucaes, 2008).Ee rycrora gocturaer 637 sk3./ra, a

3amac mouti 350M°/ra (tabi1. 7.76).COOTBETCTBEHHO OIS YIACTHS JIAIIBI B CO3IAHAN (PHTOMACCHI

MOWMEHHBIX (UTOIIEHO30B IO 3amacy CTBOJOBOH JpeBecWHBbI, 00mel (uromacce u ¢uromacce

cTBOJIOB cocraBisier 6onee 50%, a mo ¢uromacce kopHeit — 6onee 70% (rabn. 7.77).Eit 3naun-

TEJNIbHO yCTyMaeT Ay0, KOTOPbI HaXOQUTCS Ha BTOPOM MECTE B PAHTOBOM PsAY IO J10JI€ Y4acTHs B

dbopMHpOBaHUN CTPYKTYpPBI JpeBocTos. KonmndecTBo ero JepeBheB HA OIMH T'€KTap CPAaBHHUTEIBHO

HeBenko (0T 5 1o 84 5k3./ra), oJHaKo 3amac CTBOJIOBOW JPEBECHHBI M (PUTOMACCH Ha HEKOTOPBIX

[III1 goCTUTAIOT 3HAYUTEIBHBIX BETUYNH (173-18OM3/ra [TITI1-15 u 20) 3a cyeT BHICOKUX TaKCallH-

OHHBIX ITOKa3aTeiei.

Tabauya 7.76

Pacnpe;[e.ﬂe}me (l)l/lTOMaCCbI AE€PEBLEB B PAa3/IMYHBIX onoTomax

Ne | TI 3HaueHus mapaMeTpa
o opo-
mm| ga | TYSTOTR, 3a13'1ac, obmas ¢u- HaJ3eMHas ¢uTomacca (I)I/ITOI\\'/Iacca ¢uTomacca (I)I/ITOMEICC&
ok3./ra | m°/ra |Tomacca, T/ra|duromacca, T/ra | CTBOJIOB, T/Ta | BeTBEH, T/Ta | IUCTBEI, T/Ta | KOPHEH, KT
1 188 74,7 50,7 41,2 29,4 5,61 0,64 9,78
2 453 350,8 224,1 187,5 133,8 24,59 2,2 36,64
3 | Juna 624 376,4 251,2 206,9 148,2 27,69 2,73 44,33
15 637 197,1 133,8 106,7 77,3 14,8 1,92 27,1
20 536 214,6 143,5 117,2 84,4 15,84 1,68 26,29
1 153 189,4 109,8 90,6 72,2 8,72 5,57 19,19
2 | Em 18 12,0 7,4 6,1 4.8 0,60 0,40 1,31
20 21 27,2 15,7 12,8 10,4 1,26 0,82 2,95
1 24 64,0 52,8 49,9 34,9 10,27 0,69 2,84
2 22 72,7 61,7 58,5 41,0 11,96 0,77 3,23
3 | Hdy6 5 22,3 16,7 15,7 11,0 3,27 0,23 0,99
15 54 173,0 135,9 128,4 89,8 26,46 1,74 7,53
20 84 180,9 142,0 133,9 93,2 27,71 1,98 8,13
1 12 2,6 2,1 1,9 1,3 0,41 0,047 0,15
2 59 9,8 7,9 7,3 4.9 1,60 0,19 0,61
3 | Bsas 14 1,2 1,0 0,9 0,6 0,20 0,03 0,10
15 37 3,4 2,8 2,5 1,7 0,57 0,08 0,24
20 88 9,3 7,5 6,8 4.5 1,55 0,23 0,7
3 | Ocuna 43 80 54,6 44,9 36,6 4,19 2,57 9,66
Tabauya 7.77
Hoast yaacTtusi nopoa B pOpMUPOBAHNU CTPYKTYPbI IPEBOCTOS
VYuactue qpeBecHO MOPOJIbl B CIOKEHUU IPEBOCTOs, Y%
[Tapametp
Jluna J1y6 Enn OcuHa Bssz Bcero
I'ycrora 79,3 6,2 6,3 1.4 6,9 100
3amac 58,4 25,6 10,8 4,0 1,3 100
O6mas puromacca 56,5 29,0 9,1 4.0 1,5 100
Hamzemuas ¢putomacca 54,0 31,9 8,7 3,8 1,6 100
duromacca CTBOJIOB 53,8 30,8 9,6 4.3 1,4 100
duromacca BeTBeil 47,2 42,8 55 2,3 2,3 100
duromacca JTHUCTBEI 37,3 22,7 27,0 10,7 2,3 100
duromacca KOpHEH 71,7 11,1 11,3 5,0 0,9 100

Bsi3, X0Tst ¥ oTHOCHTCS K moiiMocTolKuM mopoaam ([lenucos, 1954),8 6OIBIIHHCTBE ClyYacB

BCTPCHACTCA B BUAC COHYTCTBYIOHIGﬁ MOpoJbl, OH HC OTIINYACTCA BHICOMMU TAKCAIIMOHHBLIMU IMOKa-
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3aTessiMH, a TaK)Ke€ HaKOIUIGHHEM CTBOJIOBOTO 3armaca M (PUTOMAacCChl B IPEBOCTOE, U B OOJIBIIMHCTBE
CBOEM MOpa)KeH TOJIIaHJICKOM Oone3Hbl0. Enb, Mo cyTH He OTHOCSMIAsICS K TOWMOCTOMKHM MOPO-
nam (lenucos, 1954),He npUHUMAET MMOBCEMECTHOTO YYaCTHUS B CIIOKCHUH MMOMMEHHBIX (DUTOIICHO-
30B, a BCTPEYAETCs TOJIBKO Ha BO3BBIIEHHBIX ¢ cermenTax ([ITII1-1). Tem He MeHee, 3/1€Ch OHA Ha-
XOJIUT OIaronpusiTHbIC JUIsl POCTa MOYBEHHO-TPYHTOBBIE YCIOBUS M CIIOCOOHA (POPMUPOBATH BBICO-
KOMPOJYKTUBHBIE JPEBOCTOU M HAKAIIMBATH 3HAYUTEIILHOE KOIMYECTBO PUTOMACCHL. B 3THX yCmo-
BHSIX T'YCTOTa MOXKET JOCTHTaTh Goee 1503K3./ra, a 3amac cbime 170m°/ra. Bo3sMokHO, OHa 10C-
Turyia Obl U OoJsiee BBICOKUX IMOKa3zaTesel, 0OJHAKO MEePHOJUUYECKH MOBTOPSIOUINECS 3aCyXU Cepbe3-
HO 3TOMY NPENSATCTBYIOT. Y CIOBUS OMMBI OJIaronpHUsSTCTBYIOT POCTY J€PEBbEB OCUHBI, O UEM CBHU-
JICTEIbCTBYIOT BBICOKHE TaKCAIMOHHBIC MOKa3aTeau (cM. Tadu. 7.73).0aHaKko B CHUIIy TOTO, YTO OHA
HE WMEET MOBCEMECTHOTO PACIPOCTPAHEHHS B YCIOBUSAX MOWMBI, BKIAJ €€ B HAKOIUICHHE OO0IIen
¢dbuTOMAaCChl U3yYEHHBIX IPEBOCTOEB BEChMa HE BEIUK.

[TonydyeHHble JaHHBIE MTO3BOJIMIIN MPOBECTH aHAJIN3 TPAHCHUPALMOHHONW aKTUBHOCTH, paccyu-
TaHHBIA KaK OTHOIICHHE (PUTOMACCHI aCCHMIIAIIMOHHOTO arapara K JIJTUHE OKPY>KHOCTH CPEIHETO
JIepeBa MepBOro sipyca APEBOCTOs. B pe3ynbraTe yCTaHOBIEHO, YTO HAWOOJBINAS €r0 BEJIUYUHA Y
e — 0,35,a nHaumenbmast — y junsl 0,06 prc. 7.86).9T0 cBUACTEIBCTBYET O TOM, YTO ISt 00EC-
MEUYCHUS KU3HEEATEIBHOCTH JIEpeBa €I Ha KOPHU MPUXOIUTCS O0Jbllas Harpy3Ka, 4eM y Ipyrux
nopoj. Bo3MOXHO, 3TO U ONpPEEeNUI0 HU3KYIO CTEIIEHb €€ BBIHOCIMBOCTH K 3acyXe, OCOOCHHO

cuiibHO mposiBuBIIytocs B 2010roxy.

. 0.35-
L
£ 0.30- N
o N
=
2 0.25-
£
<
£ 0.204
g R
£ 0151 \
=
=
g 0.101
E
2 0054 [
(W)
=
0.00 L} L} L} L) 1

Enmb Jy6 OcuHa Bs3 Jluna

Puc. 7.86.Pacnpenesienne ApeBecHbIX MOPO/ 0 TPAHCIUPAIIMOHHOH HATPY3Ke.

3akuiouenue. V3yyeHHbIe TOCTOSIHHBIE TPOOHBIE IUIONIAIM HE UCUEPIIBIBAIOT BCETO Pa3HOO0-
pa3usi MOMMEHHBIX JAPEBOCTOEB, YTO CBUJCTEIHCTBYET O HEOOXOIUMOCTH JAJbHEUIIEro MpoBese-
HUS UCCIICZOBAaHUM B 3TOM HampaBieHuu. [IpencraBieHHble MaTepHaibl OTOOPaXaOT CTPYKTYPY
(uTOMAacChl IPEeBOCTOEB JIMIIbL B CTATUKE, I0ATOMY TpeOyeTcs IPOBECHHUE UCCIIEA0BaHUHN TUHAMU-

KU Pa3BUTHUS JPEBOCTOEB.
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7.2.3.7. PacTUTEJILHOCTH MOJIOABIX MECYAHBIX HAHOCOB MOIMEHHOI0 YYACTKAa MeaHApa
B cpeaHeM TeyeHuu p. boabmas Kokmara

[ToiiMBI pek mpeacTaBiIsIOT CO00H YHHUKAIBLHOE MPUPOIHOE 00pa30oBaHUE, BEI3BAHHOE 3PO3HOH-
HO-aKKyMYJSITHBHOW JIEATEIHHOCTHIO TIOTOKOB BOJABI. Hambonee MOIOAbIMH y4acTKaMU IMONM sIB-
JISIFOTCSL MEAHIPhI (M3JIy4UHBI), TJE MPOUCXOIAT OYCHb JMHAMHYHBIC M3MEHEHHUS OMOTCOIICHO30B,
KOTOpBbIE HEOOXOJIMMO BCECTOPOHHE H3y4yaTh MJISl BBISBJICHUSI 3aKOHOMEPHOCTEH MpPOTEKAOLINX
31ech mporeccos [1].

MaTtepuaJjbl 1 MeTOABI HccIe0BaHus. Marepuansl coopanbl B aBrycre-cenTsiope 2010rona
npu 00CIIEJOBAHUY MOJIOJIBIX YYacTKOB oMbl peku b. Kokiara B okpecTHOCTSIX 1. CTapOKHMIIbCK.
Ha omHoM M3 HUX, pacmookeHHOM B KB. 32 CTapOXHIJIBCKOTO JIECCHUUECTBA B JICBOOEPEKBE PEKH,

BJIOJIb TPAHCEKTHI, HAYIICH OT ype3a BOIBI K IEHTPAIHHOM YaCTH MOWMBI, OBLIO 3aJI0KEHO TATH
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npoOHBIX TuTomaaeii pasmepom 5xX5m n 10x10m (pa3mep BeIOHpaIHM B 3aBUCHMOCTH OT penbeda
MECTHOCTHU ¥ OJIHOPOJHOCTH (DPUTOICHO30B), HAa KOTOPBIX MCCIICOBAIM BUIOBOM COCTAaB pacTECHUI U
MOX000pa3HbIX. YacTh BHIOB MACHTH(PHUIIMPOBAIA Ha MECTE BU3YAJIbHO, a HE3HAKOMBIC BHJIBI — B
ngabopaTtopuu ¢ ucmoib3oBanueM Mukpockorna MBC-10 u onpenenurens I1.0. Maesckoro [2]. Ha-
3BaHUSA CEMEICTB, pOJIOB M BUIOB pacTeHuii ykaswsiBaau mo cBojke C.K. Uepenanosa [4]. Beigerne-
HUE JKOJIOTO-I[EHOTUYECKUX TPYII U UCTOPUYECKUX CBUT PACTCHUU MPOBOIWIHM MO MOHOTpaduu
0O.B. CmupHOBOii ¢ coaBTopamu [3].

Pe3ynbTaThl Mccile0BaHUsI M MX MHTepnperanus. Ha 3anoxkeHHbIX HAaMH MPOOHBIX IUIOLIA-
JsX O0Hapy»)eHO 55 BHIOB BBICHINX COCYIHCTBIX pacTeHuil (tabm. 7.78),orHocsmmxcs k 22 ce-
MmeiicTBaM u 42 ponam. Bexyiiee MecTo 1Mo KOJIWYECTBY BHIOB 3aHUMAIOT CEMEMCTBA CII0KHOIIBET-
HbIX (9 BU0B) U 31aKoBbIX (7 BUIOB), YTO B OOIIEM-TO XapaKTEPHO ISl OCHOBHBIX JIYTOBBIX CO00-
mectB Pecyonuku Mapuii 1. Hannuue cemeiicTBa UBOBBIC, MPEACTABICHHOTO YETHIPEMS BHJA-
MU, CBUAETEIBCTBYET O HAUAJbHBIX dTaraXx CMEHBI JIYTOBBIX COOOIIECTB MBHSIKAaMH, a 3aTe€M MOii-
MEHHBIM JIECOM. JTOT Tporiecc 0oJiee 3aMeTeH Ha BBICOKUX y4acTKaX MOWMBL. TpeMs BUAaMU Mpe-
CTaBJICHBI CEMEWCTBAa T'BO3JMYHBIX, PO3OIBETHBIX M MapeBbIX. IIpencTaBuTenu MepBBIX JBYX ce-
MEHCTB TOXE SIBJISIFOTCS TUITMYHBIMU JTYyTOBBIMU PACTEHUSMHU, & MapEBbIE — COPHBIMH, KOTOpPbIE OKa-
3aJIUCh, CKOPEE BCETo, 3aHECEHHBIMU C BEpXOBbEB peku. OcTanbHbIe ceMeicTBa MPeCTaBIECHbI O/1-

HUM-IABYMA BHIaMU.

Tabauya 7.78
CnHCcoK BBICHINX COCYANCTBIX PACTEHMII MeaHAPHpPyeMoro ydyacTka p. boasmas Kokxmara

CemeiicTBO JlaTnHCcKkoe Ha3BaHME BUAA Pycckoe Ha3zBanue Buaa
Apiaceae Heracleum sibiricunL. BoprueBuk cubupckuit
30HTHYHBIE Pimpinella saxifrageL. Benpenen kaMHeI0MKa

Artemisia vulgaris L [obIHE OOBIKHOBEHHAS

Bidens tripartita L UYepena TpexpasaeibHas

Filaginella uliginosa (L.) Opi CylieHuIa TorsHas

Galatelle rossice Novopokr CoJIOHEYHHK PYCCKUI
Asteraceae . .

Hieraciun umbellatun L. SlcTpeOrHKa 30HTUYHAS
CoXHOIIBETHBIE

BenoKonbITHAK JT0KHBIH
YuXOTHHUK XPAILIEBATHIN
ITmxma 0OBIKHOBEHHAS
Marp-n-madexa

Petasites spurius (Retz.) Rc

Ptarmica cartilaginez(Ledeb. Ex Rchb.) edet.
Tanacetur vulgare L

Tussilago farfara L

Boraginacea®ypau-
HHKOBBIC

Myosotis caestosa C. F. Schul
Myosoti palustris (L.) L.

Hezabyaka nepaucras
Hezabyaxka 6osoTHast

Caryophyllaceae

Psammophiliell muralis (L.) Ikonn
Sagine procumben L.

Tleckomro604Ka mocTeHHast
Mianka nexadas

I'Bo3inuHbIC . .
5 Silenc¢ tatarica (L.) Pers CmMoJieBKa Tatapckast
. Chenopodiur albun L. Maps Genast
Chenopodiaceak!a- poc p
Chenopodiur polyspermur L. Mapp MHOTOCEMSHHAS
peBble .
Chenopodiut rubrurr L. Maps kpacHast
Cyperacee Scirpus sylvaticus Kamplr iecHoiM
OCOKOBBIC Carex acuta L Ocoka octpas
XBOILEBBIE Equisetum palstre L XBo1 OOJIOTHBII
Fabaceae Vicia cracca L T'opolek MBIIIHHBIHA
boboBbie Vicia sepium L T"opoiek 3a00pHbIi
Juncus bufonius CuTHUK xa0uit
Juncaceae .
Juncus compressus Ja CHTHUK CILTIOCHYTHIH
CUTHUKOBBIE

Juncus conglomeratus

CHUTHUK CKYYCHHBIH
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Oxonuanue mabauyvt 7.78

CemeiicTBO Jlamunckoe nassanue 6uoa Pycckoe Ha3zBaHue Buaa
Lamiaceae Glechoma hederacea Bynpa miromeuaHas
I'yoouBeTHBIC Mentha arvensis Msita nosieBast
Plantajnacea . .
' Plantago major L. [Monopo>xHUK OOMBIIONH

Tlo10pOKHUKOBBIE

Agrostis canina | IMosneBuua cobaubst
Poaceae S

Agrostis gigantea Ro TToneBwuia ruranTckas
351aKOBbIE . .

Agrostis stolonifera | IosneBuia moGEroHOCHas

Bromopsis inermis (Leyss.) Holub Kocrper 6Ge3ocThrii
Poaceae Calamagrostis canescens (Web.) Roth Belinuk cepoBaThlii
31aKoBbIE Calamagrostis epigeios (L.) Roth Belinnk Ha3eMHBII

Leersia oryzoides (L.) Sw. Jleepcust pucoBuaHAs
Polygonacea&pe- Persicaria hydropiper (L.) Spach Toper nepeunslit
YUIIIHbIE Rumex acetosa L. [[{aBenb KUCTBIN
Primulaceae . . . . N

Lysimachia vulgaris L. BepOeiinnk 0ObIKHOBEHHBIH
IlepBo1BeTHBIE
Rhamnaceae .

Frangula alnus Miller Kpymnna onpxoBuaHas
Kpyununazele

Padus avium Mill. Yepemyxa 0ObIKHOBEHHAs
Rosaceae - N

Rosa majalis Herrm. [IMunoBHUK MacKuit
Po3zonserHbie )

Rubus caesius L. ExxeBuka cuzas
Rubiaceae Galium mollugo L. [MoamapeHHHK MSTKUi
MapeHoBEIe Galium rubioides L. IToxMapeHHUK MapeHOBHIHBIN

Salix acutifolia Willd. WBa octposuctHas
Salicaceae Salix triandra L. WBa TpeXThIYMHKOBAs
WBoBbIe Salix caprea L. WBa xo3bs

Salix viminalis L. Ba xop3uHO4Has
ScrophulariaceaHo- | Veronica longifolia L. Beponuka [inHHOIMCTHAS
PUYHHKOBBIC Linaria vulgaris Mill. JIpHsiHKa OOBIKHOBEHHAsI
Sparganiaceae . N

Sparganium emersum Rehmann E>keronoBHUK BCILIBIBAIOIINI
E>kxerosioBHUKOBBIE
Urticaceaea . -

Urtica dioica L. Kpanusa npympoMHas
Kpanusueie
Crassulaceae . . .

Hylotelephium triphyllum (Haw.) Holub OYUTHUK TPEXIUCTHBIN
ToJICTAHKOBBIE

BumoBoe 60raTcTBO pacTHTENHFHOCTH U €€ COCTaB 3aKOHOMEPHO M3MEHSIOTCS 10 Mepe yzaale-
HUS OT pycia peku. Hanbomee OIM3KO pacoNioKeH K KPOMKE BOJIBI a/L1H08UATbHO-PAZHOMPABHBLIL
Jlye TIUPUHOU BCero 2-4 MeTpa, KOTOPBIA MOKPHIT MOCTOSHHO YBJIAXHEHHBIM HAWJIKOM. 37€Ch pa3-
BHUBAIOTCS BPEMEHHBIC PACTUTEIBHBIE COOOIIECTBA, MCUE3AIOIINE MTOCIE BECEHHETO WJIM OCEHHETO
OJIOBOJBSA. B mx cocraB BxomuT 29 BUIOB, a BUIOBasd ILUIOTHOCTH cocrasiisier 9,2 Buma Ha 1 M2,
Cpennee MPOEKTHBHOE MOKPHITHE COCYIUCTBIMUA PACTCHUSIMH paBHO 56 %,B TOM umcie MpopocT-
KaMd M MOJIOJBIMHU JK3eMILISIpaMU UB (OCTPOJUCTHOM, KO3bEH, TPEXTHIUMHKOBON, KOP3MHOYHOH)
Bbicotori 0,3-0,4M, KOTOpBIE BCeraa NPHUCYTCTBYIOT 371ech, — 40 %.Haunbomnpiyro BCTpedaeMoCTh
UMEIOT OCJIOKONBITHUK JIOKHBIN, CYIIEHHUIA TOISHAsl, MOJOPOKHUK OONBIION W CUTHHUK >KaOHH.
TonpKko 3/1€Ch B Mpeenax BCe TPAHCEKTHI MMPOU3PACTAIOT TOPEI] MEePEUHBIH, €KETOJOBHUK BCILIBI-
BAIOIIN, JIEEpCUsT PUCOBUIHAS, CUTHUK XaOWii, CATHUK CKyY€HHBIH, CHTHUK CIUTFOCHYTBIN, XBOII
OOJIOTHBIN, uepena TpexpaszaeibHas u aAp. [TokpeiTe MOX000Opa3HBIMU, CPEIN KOTOPBHIX Hamboee
YacTO BCTPEUAIOTCS MapIIaHIMs MHOrooOpasHasi, 6yazus kpoieuHas, opuym Honrona u cepedpu-

CTBIH, cocTaBisieT okosio 18 %.3nech 0OHapyX eH peaKuil BUJ MXa, 3aHeceHHbI B KpacHyto KHUTY
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PecniyOmmmkn Mapwuit 371, — GUCKOMUTPUYM IIAPOBUIHBIN, a TaKKE€ HOBBIA JUIsI PECITYOJIMKU BUJT —
TMIOJTUSI BEIBOJIKOBASI.

Jlanee pacroyioxKeH 6e10KONbIMHUKOSbIU JIy2, 3aHUMAIOIIHA MTOJIOCY ITUPUHOMN OT 2 M 10 KpasiMm
meanapa u 10 10 meTpoB B ero cepeauwe. B coctaB aToro pactuteabHOro coodmectsa BxoauT 19
BHJIOB, @ BH[OBasi IUTOTHOCTB ero cocrapisier 4,8 Buaa Ha 1 M2 CpeHee MpOCKTHBHOE MOKPBITHE
pactutenbHOCThIO paBHO 60 %,B TOM YKCIIe MOJIOABIMU SK3eMIUIIpaMu UB — Bcero 1 %,a Moxo06-
pasHbiMH — 4 %.OcHOBHasI JA0JIsl IOKPBITUS IPUXOANTCS Ha OCIOKOIBITHHK JIOKHBIN (46 %)u cy-
mrenuiy tonsuyio (3,9 %).Tonbko 3/1ech B Mpeaenax BCe TPaHCEKTHI IIPOU3PACTAIOT TOPOIIEK 3a-
OOpHBIH, IbHSIHKAa OOBIKHOBEHHAsI M OCOKa ocTpasi. BumoBoii coctaB MOX000pa3HBIX MaJl, U CPEeaH
HUX OTCYTCTBYIOT IEYCHOUHUKHU.

B TpeTheii 30He TPAaHCEKThI PACIONIOKEH KOCMPeyo8blil 1y2, KOTOPBIN 3aHUMaeT TOJIOCY HIHPH-
HO# oT 1,5M mo kpasim Meanpa 10 6 M B ero cepeaune. B coctaB 3Toro coo0iecTBa BXOJUT BCETO
5 BumoB, a ero BUI0OBas HACKIIEHHOCTh cocTasiisieT 3,4 Buma Ha 1 M2, JloMrHAHTOM COOOIIECTBA
sBisieTcst kKoctpen 0e3octhiit (88,4 %).I1osBasieTcss YNXOTHHUK XPSIIEBAThIN, U3PEIKA BCTPEUAOTCS
BEpPOHUKA NITMHHOJIUCTHAS, MHKMa OOBIKHOBEHHAs W MBA TPEXTHIYMHKOBas. MOXOBOI MOKpPOB OT-
CYTCTBYET.

B kocTperoBslii JIyr Ha YPOBHE CEPEIUHBI U3TYYUHBI PEKU OOJILIINM MATHOM JUaMETpoM 8 M
BKJIMHUBAETCSl YETBEPTOE COOOIIECTBO — BEliHUKOBbIL Jye, CIOKEHHBIM BCEro IMIECTHI0 BUIAMH,
IUIOTHOCTb KOTOPBIX cOcTaBisieT 4 Buxa Ha 1 M°. JIOMHHATOM COOOIIECTBA SBISCTCS BEHHHK Ha-
3eMHBIA, UMEIOIINI NpOoeKTHBHOE MOKphITHE 84 %. JIoBOJIBHO YacTO BCTpEUAETCs 3/1€Ch CMOJIKA
tarapckas. Berpedaemocts ot 40 10 60 %y nosbiHu YepHOU, OETOKOIBITHHKA JIOKHOTO, YUXOTHH-
Ka XPAILIEBATOr0, MMXMBI OOBIKHOBEHHOH. KyCTapHMKU OTCYTCTBYIOT, 2 MOXOBOW MOKPOB OYEHBb
PEIKU.

Jlanee pacrnosokKeH UBHAK KOCMPeyosbili, KOTOPHIM TPAHUUUT C YepeMYUHUKOM eHCeBUUHbIM B
[EHTPATHHOM YaCTH MOUMBI. TpaBsiHOM MOKPOB OUYeHb T'ycTOH, mokpeiBarommuii 90 Y% miomaau mo-
BEPXHOCTH MOYBBL. JIOMUHUPYET B HEM KOCTpel 0€30CThIN, JOBOJBHO YaCTO BCTPEYAIOTCS MIKMA
OOBIKHOBEHHASI, COJIOHEYHUK PYCCKUI W OYUTHUK TPEXJHMCTHBIM, KOTOPHIN SBISETCS KOPMOBBIM
pacTeHueM ISl TYCEHUI] napycHuxka annofiona, 3aneceHHoro B KpacHyio kuury PecnyOnnku Ma-
puii On. Kycrapuukossiii spyc B1 nMmeer nmpoektuBHOE NOKpbITHE 25 YU COCTOUT M3 UBBI OCTPO-
JMCTHOM, UBBI KOP3MHOYHOM M YepeMyXH OOBIKHOBEHHOI BhICOTON OT 4 10 7 M. KycTapHHUKOBBIN
SIPYC, COCTOSIIUMI M3 KPYIIMHBI JIOMKOM, IIUIIOBHUKA MalCKOr0, €5KEBUKU CU30M, UBBI TPEXTHIUMH-
KoBoH BbicoTOM oT 0,510 2 M, nMeeT mpoekTUBHOE MOKphITHE 5 %. B cocTtaB coobimiecTBa BXOAUT
25 BUIOB pacTCHMUIA.

B cocraBe pacTuTenbHBIX COOOIIECTB OOCIEIOBAHHOIO HAMU y4yacTKa MOWMBI MpeodiaaiaroT

me3oduthl (35 Bum0B). BTOpOoe MecTo 1Mo mpeacTaBUTENbHOCTH 3aHUMatOT TUrpoduThl (15 BUIOB).
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Me3zorurpouTtel U TUTPOME30(UTHI MPEACTABIECHBl COOTBETCTBEHHO OJHUM M YETHIPbMS BUIAMU

(Tabm. 7.79).

Tabauya 7.79
CocTaB 3K0J10THYeCKHX I'PYIII pACTEeHHH HA MeaHAPUPYeMOM Y4acTKe MOHMBbI

KonmaecTBo BUIOB Ha MPOOHBIX TIOMAAsx, %
DKoJIOrHYecKas rpyia
TIT1-1 ITII1-2 II1-3 II11-4 TII1-5 B nenom
Me3ohutsr 44,4 73,3 80,0 66,7 78,6 63,6
T'urpodutsr 51,9 26,7 0,0 16,7 7.0 27,3
T'urpome30(uThI 3,7 0,0 20,0 16,7 10,7 7,3
Meszorurpoutsl 0,0 0,0 0,0 0,0 3,6 1,8
B nenom 100 100 100 10( 100 100

Pactennst cooOmiecTB mpuHAIekKAT K ACBATH UCTOpHYECKUM cBHUTaM. [lomaBisromiee 60i1b-

IIMHCTBO BHIOB OTHOCHTCS K TPaBIHUCTO-00sI0THOM cBUTE (Tabi. 7.80).OTKphITEIE HE3aIepHEIbIC
IecCyaHble YYaCTKH MeaHJpa CIOCOOCTBYIOT TakKXe Pa3BUTHUIO MPEACTABUTENCH aIIOBHAIBHO-
TPaBSHUCTOM, JYroBOH, Oepe3HsKoBOH M OopeanbHO-MBHIKOBOH cBUT. Hambomnee pasnooOpaszen
CHEKTP UCTOPHUUECKUX CBUT Ha MOJIOJBIX y4acTKax MeaH/pa B MPUOPEKHON 30HE Ha aL08UATLHO-
PASHOMPABHOM N OEIOKONbIMHUKOBOM J1y2ax, a TAaKyKe Ha y4acTKe 3pesiod MOWMBI B UBHAKE KOCH-

PEUOBOM.

Tabauya 7.80
CocTaB HCTOPHYECKHX CBUT PACTEHHII HA MEAHAPUPYEMOM Y4acTKe MOiMbI

KonudecTBo BHIOB Ha MPOOHBIX TUIOMAAix, %
Hcropuueckas cButa
TII1-1 TII1-2 TII1-3 I111-4 I111-5 B nenom
TpaBsHUCTO-00TI0THAS 50,0 35,7 0,0 0,( 10,[7 29,6
Jlyrosas 10,7 7,1 40,0 16,7 21,4 14,8
AJUTIOBUAIBHO-TPABSHUCTAS 17,9 14,3 20,0 50,0 7n 14,8
BbepesnsikoBast 0,0 14,3 0,0 0,( 17,9 13,0
BbopeanbHo-uBHsIKOBas 17,9 14,3 40,0 0, 21,4 13,0
Boposas 3,6 14,3 0,0 33,3 7,1 7,4
Hemopanbhas 0,0 0,0 0,0 0,0 7.1 3,7
OnblIaHUKOBas 0,0 0,0 0,0 0,0 3,6 1,9
Taexnas 0,0 0,0 0,0 0,0 3,6 1,9
B 1enom 100 100 10Q 10( 100 100

[To >xu3HEHHBIM (OpMaM B COCTaBE BCEX PACTHUTENBHBIX COOOIIECTB B MpeaesaX TPaHCEKTHI
npeo0ajaloT MHOTOJIETHHE TPaBbl, OCOOCHHO JUIMHHOKOPHEBUIIIHBIC, CTEPKHEKOPHEBBIE H KOPOT-
KOKOpHEBHINHBIE (Tabi. 7.81),K0TOpBIE XOPOIIO 3aKPEIISIOTCS Ha CyOCTpaTe M BO BPeMsl BECEHHE-
T'O MOJIOBOABA MPOTHUBOCTOAT HAIIOPY BO/JBI. OI[HO.HGTHI/IG TPaBbI 6OJ'II>H_IG BCCTO BCTPCUAIOTCA Ha
ANNI0BUANLHO-PAZHOMPAGHOM N OEI10KONbIMHUKOBOM J1y2ax,  TEOKCUIIbHbIE KYCTAPHUKHU — B UBHSKE
Kocmpeyosom. B 3TUX ke OMOTOMax OTMeYaeTcss HauOoJjbllee pasHOOOpa3ue KU3HEHHBIX (HOpM
pacrenuii. Ha getinuxosom n 6ocmpeyoom nyeax OgHOIETHUKN OTCYTCTBYIOT.

Moxoo0pa3Hble, BCTpEUYE€HHBIE B COCTaBE TOJIBKO TPEX M3 ISITH U3YUYEHHBIX COOOIECTB HA MEaH-
JpPUPYEMOM yUYacTKe MOMMBI, IPEACTaBIEHbl 15 BugamMu, U3 KOTOPBIX TPU BUJA SBJISIOTCS EYEHOY-
Hukamu (071a3us1 MaJeHbKasl, MapIaHIsl MHOTOOOpa3Hasi, pu4uus neiepucras). Haunbospinee koam

yecTBO BHI0B (13) 00HApyKeHO B IPUOPEKHOMN 30HE HA ALII0SUATbHO-PASHOMPABHOM JIy2Y, TIE UX
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Tabauya 7.81
CocTaB jKH3HEeHHBIX ()OPM pacTeHHIi HA MeaHAPHUPYEMOM yYacTKe MOiMBI

KonmdaecTBo BUaOB Ha IPOOHBIX IIoMAAsIX, %
JKusnennas ¢popma

II1-1 TII1-2 TII1-3 I111-4 I11-5 B nenom
HepeBbst 0,0 0,0 0,0 0,0 3,6 1,8
Kycrapuuku 14,3 13,3 20,0 0,0 21,4 12,7
OIHOJIETHUKHA 25,0 20,0 0,0 0,0 3,6 12,7

Mnozoremuue mpagol

JMMHHOKOpHEBUIITHBIE 21,4 20,0 40,0 33,3 28,6 29,1
KucrekopHeBsie 3,6 0,0 0,0 0,0 3,6 3,6
KopneoTnpsickoBbie 0,0 6,7 0,0 0,0 10,7 1,8
KopotkokopHeBbie 17,9 20,0 40,0 50,0 0,0 10,9
HaszemHocToIOHHEIE 3,6 6,7 0,0 0,0 0,0 1,8
IInoTHOKYCTOBBIE 7,1 0,0 0,0 0,0 0,0 3,6
ITonzyuue 3,6 0,0 0,0 0,0 3,6 3,6
PrixsiokycToBBIE 3,6 0,0 0,0 0,0 3,6 3,6
CTep>KHEeKOpPHEBBIE 0,0 13,3 0,0 16,7 17,9 12,7
CyKKYJIEHTBI 0,0 0,0 0,0 0,0 3,6 1,8
B 1enom 100 100 100 100 100 100

IUIOTHOCTH cocTapmsieT 6,8 Buaa Ha 1 M?, a cpeHee IPOEKTHBHOE MOKpEITHE — 18,2 % BhIcoKyro
BcTpeuaeMocTth (80 %) uMErOT MapIaHius MHOr0OOpa3Hasi, JISNTOOPUYM TPYIICBUIHBIN, (HUCKO-
MUTPUYM HIMPOKOYCTHEBOHM, (UCKOMUTpE/UIa OTKJIOHEHHas. Heckoiabko HUXKE BCTPEYaeMOCTh
(60 %)y 6puyma Honrona, Opuyma cepedpucroro, MErnodpuyma Banenbepra. Peako BcrpeuaroTcs
KaJJTHEPTOH CepALICBUIHOIUCTHBIH, JENTOAUKIIMYM OeperoBoit (00a — OOJIOTHBIC BUJBI) U MOJHS
BBIBOIKOBasA. Ha benoxonvimnukoom nyey 0OHapyKeHO IIECTh BUAOB MOX000pa3HbIX. VX cpenHee
MIPOEKTUBHOE MOKphITHE cocTaBiseT 4 %, a mmoTHOCTh — 2,8Buaa Ha 1 M2, HaunGonpmryto BcTpe-
9aeMOCTh M MTPOCKTUBHOE TIOKpbITHE UMeeT OpuyMm Honrona. Camoe MeHbIliee KOmu4ecTBO MX0B (3
BUJIa) OOHAPYKEHO Ha getiHukogom ayey. CpenHee MPOeKTHBHOE MOKPBITHE COCTABIISIET 31€Ch BCETO
1,4 %. BpICOKyI0 BCTpEYaeMOCTb UMEIOT OpUYM JEPHUCTBIA M TOJMS MOHUKIIAs. XOTS BHUIOBOM
COCTaB MOXO000pa3HBIX Ha 00CIETOBAHHOM y4acTKe HeOOraThlid, OJHAKO CPEIU HUX OOHAPYKEHBI
JIBa HOBBIX JIJISl peCIyOIMKH BUIa (TOJIKST BBIBOAKOBAsI M (GUCKOMHTPHYM IIUPOKOYCTHEBO#), OJTUH
— (rcKOMUTpeEIIa OTKIOHEHHAs! — IBJISIETCS PEJKUM BHJIOM U 3aHeceHa B KpacHyro KHHUTY.
BeiBoabl. Meannpupyemble y4acTKU IOWMBI SIBJISIIOTCS MECTOM PACIPOCTPAHCHUS YHHUKAJb-
HBIX 3aKOHOMEPHO CMEHSIIOIINUX JIPYT APyra pacTUTENIbHBIX COOOIECTB, B COCTaBE KOTOPHIX BCTpE-

YaIOTCS PEAKUE JISl PECITYOJIMKH BUIBI.
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— 240c.
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O.B. CmupHosa, JI.b. 3ayronsnosa, JI.I'. Xanuna u ap. —M.: Hayunsrnii mup, 2000. — 19@.
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7.2.4.PacTuTe/IbHBIC ACCOLUALINH

OOBeKTaMu MCCIIEAOBAHMS SIBJISUTHCH YeThIpe MPOOHBIX IIJIOMAIH, 3anoxkenubie B 2006roay B
okpectHOCTsIX jaepeBHu lllantynra u B ypouumie Illantynrckuii KOHOIUISIHUK HAa MecTe OBIBIIMX
CeNIbCKOXO03UCTBeHHBIX yroauil. 26.07.20151a xaxxoii mpoOHOH TUIOMIAAN POBECHO OBTOPHOE
OomHUcaHue pacTUTENbHOCTH Ha 20 yYeTHBIX TUIOMIaKax pasmMepoM 1X1M, pacmooKeHHBIX B OJHY
JUHUIO Yepe3 KaXAbli MEeTp, Ha KOTOPhIX OTMEYalH MPOEKTHUBHOE MOKPBITHE KaKJIOro sipyca pac-
TUTEIBHOCTH U BCTPEUAEMOCTh pacTeHuil. PacTurenbHble accolMaliy Ha HUX ObUTH MPEACTaBIICHBI
Oepesnsikom exoBo-pasHoTpaBHoM (I1I1-1), GepesHsike 31akoBO-pa3HOTpaBHOM ¢ cocHoil ([1I1-2),
cocHsike exoBo-pazHoTpaBHoM ([1I1-3) u myrom kpamuBo-mbipeeBo-imxkMoBom Urtica dioica-
Elytrigia repens-Tanacetum vulgare

Tpancekrta Ne 1. Pacmonokena y kpast meca B 5 M oT onymku. B HacTosiee Bpemst 37€ch Mpo-
u3pacTaeT Oepe3HsIK 3eMITHUYHO-MaTUHHBIN.

JIpeBoCTOM C MPOEKTUBHBIM NOKpHITHEM 75%

A|spyc - OTCyTCTBYET

A\ IpyC C MPOEKTHUBHBIM MOKPBITHEM 55%

Bug obunme BBICOTA JTHAMETP

Bepesa 6oponaBuaras 3-4 h— 13u d- 0,1-0,131

B\ sipyc ¢ mpoekTuBHBIM NTOKpEITHEM 30%

Bug obume BBHICOTA JIMaMETP
Bepesa 6oponaBuarast 3 h — 8-9m d — 0,04-0,064
Eib puHCKas + h —3,5m d — 0,04m
Ba kK036 + h—5—-6u d — 0,04m

B spyc (moapocCT 1 moTecOK) ¢ MPOEKTUBHBIM MOKphITHEM 15%

Bupn oboume BBICOTA
Eb GuHCKas 2 h —0,8-2u
Ba kK036 + h—-0,5-1,5
KieH ocTponucTHBIN + h — 0,8 (mopocis)
Kpymunna noMkast + h—-0,4-0,%
Ps6uHa OOBIKHO