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OHTOI'EHETUYECKHUE ITYTU NAPHUAJIBHBIX
KYCTOB BPYCHHUKHU (VACCINIUM VITISIDAEAL.)

JI.B. TlpokomnbeBa, H.B. ['moTos

TIpoBOAMIIOCH H3YYEHHE TEMIIOB Pa3sBUTHs MapLHAIbHBIX KycToB OpycHuku (Vaccinium vi-
tis-idaea L.) B 1999-2002rr. Ha TeppHTOPUM TOCYAAPCTBEHHOTO IPUPOJHOTO 3arOBEAHHKA
«bonbmiast Kokmrara» B 4eThIpex COCHSKaX 3eJCHOMOLIHBIX. [[pUBOINTCS XapaKTepuUCTHKA UC-
CIIeJOBAHHBIX MECTOOOUTAHHIA.

HaburoieHne 3a MapKMpOBaHHBIMU MAPLHUAIBHBIMU KYCTaMH OPYCHUKH B TEUCHHE YETBIPEX
JIET BBISIBUIIO GOJIBLIOE pa3HOOOpa3ie OHTOIEHETHYECKUX MyTeil. B crathbe B KauecTBe mpumepa
npuBeeHsl onTorenetndeckue nytu (102 BapuanTa) mapuuaibHbIX KYyCTOB OpPYCHHUKH, 3apeEri-
CTPUPOBAHHBIX B MMMATYPHOM OHTOI€HETHYECKOM COCTOSTHUM. J{JIs MapLuaibHbIX KyCTOB, 3ape-
THCTPUPOBAHHBIX B BUPTHHUIBHOM (V) OHTOTEHETHYECKOM COCTOSIHHH, OOHapyxeH 71 BapuaHT
OHTOr€HETHYECKHUX IIyTeH, B MOJOJOM reHepaTHBHOM (G1) — 67,B CpeqHEBO3pACTHOM reHepa-
THBHOM (Q2) — 45,8 crapom reneparuBaoM (gs) — 29,8 cyOceHmibHOM (SS) — 13B cenmbHOM (S)

Bo BCex 1EeHOMOMyIAUKAX HAOI0AaM THOENb OTAEBHBIX NAPLHAIBHBIX KyCTOB, EPEXO/IbI
C MOCJIE/IOBATENIBHBIM TIPOXOXK/ICHHEM BCEX OHTOICHETHYECKHX COCTOSIHUM, MpeObIBAHKUE B OJI-
HOM OHTOTCHETHYECKOM COCTOSHUH 00JIee OJHOrO roja, MPOIyCK OHTOTEHETHYECKUX COCTOsI-
Huii. B cpeneM HanOOIbIIAs CMEPTHOCTD MAapUUAIbHBIX KYCTOB XapakTepHa [UIsi OXHOJETHHX
HUMMAaTYpPHBIX M CyOCCHUIIBHBIX MapUualibHbIX KycToB — Gonee 20%. Boicokas rubens napipaiib-
HBIX KYCTOB OOYCIIOBJICHA TaKXK€ 3KOJIOTMYECKUMH YCIOBHSIMU MECTOOOHTAHHUS M YCIOBHSAMH
roga. Yaimie OCTAIOTCS B CBOEM OHTOTEHETHYECKOM COCTOSIHHHM OIHOJETHHE MMMATYPHbBIE H
cyOceHmIbHbIe apuuanbHbie KycTbl (40%),cpesHeBO3pacTHBIC M CTAPbIC TeHEPATUBHBIC MapLH-
anbHble KycTbl (55%).

ITepexo/ MapUHATBHBIX KYCTOB B APYTOE€ OHTOMEHETHIECKOE COCTOSIHHE O0YCIOBIICH LIEIbIM
psizoM akTopoB. B kauecTBe Mephl, ONpeAEsIOLIed TepeXxo/ibl NapLHabHBIX KyCTOB B IPyrue
OHTOTCHETHYECKHE COCTOSHHUsI, MOJKHO HCIOJb30BaTh HMHJIEKC BO3pacTHOCTH A.A. YpaHOBa,
XapaKTepU3YIOLIHil BO3PACTHBIE CIIEKTPBI. B pasHble rojbl NapUialbHble KyCThl OAHOIO OHTOTe-
HETHYECKOTO COCTOSIHHS IAtOT Pa3iIMYHbIe CHEKTPbl. B OJMH U TOT e roJ| MmapuuaibHble KyCThl
OJIHOTO OHTOTEHETHYECKOTO COCTOSIHUS IEPEXOSAT B Pa3HbIE OHTOICHETHYECKHE COCTOSIHHUSL.

TeMnbl pa3BUTHUSA PacTeHUH

IMox Temmamu pa3BUTHS MOHMMAeTCsl KaK BpeMs MpeObIBaHUS 0coOM B
OIPENIENIEHHOM OHTOT€HETHUECKOM COCTOSIHUM, TaK M BpPEeMs MPOXOKACHUS
JKM3HEHHOTO LIUKJIA B 1IeJIOM. TeMIIbl pa3BUTHs 0COOEH NpeacTaBIIsIOT coO0H
OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB NOMYISILUHA pacTeHuil. Pazmnune ocobeit
110 TEMIaM Pa3BUTHUS SBILSIETCS] OJHUM M3 MEXaHU3MOB PEryJIHUpPOBAaHHS YHC-
JICHHOCTH ¥ BO3PACTHOTO COCTaBa IICHOMOYJIISIIUH.

JUnTenbHBIME HaOMIOAEHUAMH 332 MapKHPOBAaHHBIMU PACTCHUSIMH yCTa-
HOBJICHO, YTO Ha MPOTSDKCHUH IIOJHOTO OHTOTEHE3a OJHOM 0COOM TEeMITBI €€



174

Pa3BUTHS MOTYT M3MEHSATHCS Ha pa3HBIX ATanax, 0COOEHHO MpH OOJIBIION eTo
JUTMTENbHOCTH. BO3MOXHBIE coYeTaHMsI pa3HBIX TEMIIOB Pa3BUTHUS Ha TPOTS-
JKCHUHM OHTOT€HE3a OJHON 0COOM CIOCOOHBI 00eceynuTh MHOTOOOpas3ue IIy-
Te OHTOreHe3a Onarojapsi HEOIMHAKOBOW JJIMTENIBHOCTH OTIENBHBIX CO-
CTOSHMH M MEHSIOLIEHCS MX MOCNIeIOBAaTeIbHOCTH. DTO PacIIupseT ajarnra-
[IMOHHbIE BO3MOXKHOCTH IMOMYJISILMH B Pa3HBIX JKOJOTHYECKUX CUTYaIHsX,
OMPE/IEISIET €€ TeTePOreHHOCTb, U, CIICA0BATENIHHO, €€ YCTOHINBOCTS [6].

JmMTEeNbHOCTD KHU3HH PACTEHHI 3aBHCHT HE TOJIBKO OT OHOJOTHYECKUX
CBOWCTB BHJIa, HO ¥ OT YCJIOBWIA mpouspactanus. Yem Gomee O1arompusTHBI
YCIIOBHS IIPOM3pACTaHMA, TeM OBICTpee PAaCTCHUs Pa3BHBAIOTCS, TEM MEHbIIE
uX AonroBevyHocTb. Haobopor, uem MeHee OJlaronpusTHEL YCIIOBUSI POU3pa-
cranus (OO OMpPEAENICHHOTO MpeAena), TeM MEIJICHHEee OHH Pa3BHBAKOTCH,
TEeM JI0JbIle OHHU KUBYT [13].

HaOmonaemoe MHOrooOpasue TyTell OHTOICHETHYECKOTO pa3BUTHUS
IPE/ICTAaBISIET COOOH CIIOKHBIE aJanTalui OPraHW3MEHHOTO YPOBHS K JKC-
TPeMaJIbHBIM CHUTYaLllsiM. BEICTpBIe TeMIIbI pa3BUTHs He BCerna CIyXaT Io-
Ka3areleM ONTHUMAIIBHBIX ycJIOBHH. PasHooOpasue KIMMaTHYECKHX, KOJIO-
TMYECKHX YCIOBHH M CIIOCOOOB aHTPOIIOI'€HHOTO BO3JEHCTBHS CIIOCOOCTBYET
Pa3HBIM TeMIIaM pPa3BUTHS 0co0eil BO BpeMeHH. B pasnuyHbIX 3Koimornde-
CKHMX CHTYallUsX MEHACTCS HE TOJBKO OOMLIasl MPONOKHTEIBHOCTD ITOJIHOTO
OHTOTEHEe3a, OTAEeNbHBIX IEPHOJOB M COCTOSHHUH, HO M HX COOTHOIIEHH. Bee
9TO MOJKET BBI3BaTh CEPbE3HbIC N3MEHEHHS BO3PACTHOM CTPYKTYpPHI LIEHOIIO-
OyJsuuil U ee AuHAMUKHA [5].

B nureparype Mano maHHBIX 00 HCCIIEIOBaHHMSX OHTOTCHETHYECKUX ITy-
Tell mapUHaIBHBIX KycTOB OpycHuKE Vaccinium vitis-idaed..

Tak, E.E. Tumomiok [15] yka3biBaeT 3 myTH OHTOreHe3a MaplUaibHBIX
KyCTOB OpYCHHUKH:

l.V— g — @ — g3 — SS— S— OTMHpaHUE

Il. v - gp— SS—»oTMmupanue Ill. v—>SS— oTtMupanme
! !
S — OTMHUpaHHE S— OTMHpaHue

[lepBEIif TyTH OHTOTCHE3a XapaKTEPH3yeT HOPMAIbHOE PAa3BUTHE ITapIIH-
aJbHBIX KYCTOB — OHH IOCJIEIOBATEIBHO MPOXOJAT BCE OHTOTEHETHYECKHE
cocTosiHusl. BTOpoii u TpeTHii myTh OHTOTE€HE3a XapaKTEPU3YIOT YCKOPEHHOE
pa3BUTHE NapLUUaTIbHBIX KYCTOB C MPOIYCKOM I€HEpaTUBHOTO Nepuoaa, gp —
MOTEHIMAIBHO TeHepaTuBHBIC. B 3anmagHoit CuOupu B pa3HbIX COOOIMIECTBaX
— OT JIECOB TOJ30HBI CEBEPHOU TalTH MO MOATOJBLEBBIX PEIKOJIIECUN U BBI-
COKOTOPHBIX TYHJAP — OOIbINIasi 9acTh MApPIUAIBHBIX KYCTOB MPOXOJHUT BTO-
poit myTh OHTOT€HEe3a, MEHbINAsl YacTh — MepBbIid. TpeTuil myTh OHTOTeHE3a
xapakreped s neHonomyisnuid (LIT) mpu AaMTensHOM W MHTEHCHBHOM
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peKpealmoHHOi Harpy3ke (MpW BBITANTHIBAHUKM W BBINACE IOMAIIHUX HKHU-
BOTHBIX B COCHOBBIX JIeCaX B OKPECTHOCTSIX TOPOJOB, ICPEBCHb U MOCENIKOB)
[15-17].

B.B. lllytoB [21] anst OpyCHUKH BBIAENSAET HOPMAIIBHBIA U YCKOPEHHBIH,
a TaKKe 3aMEAJICHHBIM TUI OHTOreHe3a. ABTOp MpejnaraeT MOApa3JenaTh
YCKOpPEHHBIN THUI OHTOTE€HE3a Ha COKpAILECHHBIM M YCKOPEHHBIH, MOHUMAs
MOJ TIEPBBIM MPOIYCKH OHTOTCHETHYECKUX COCTOSHHM, a TOJ BTOPBIM
YMEHBIIEHUE NPOJOKUTEIBHOCTH IEPUOI0B OHTOT€HE3A.

Hccnenosanue ctpykrypsl LIT 6pycHnkn Ha KoabCkoMm MoyocTpoBe B
COCHSIKaX KyCTapHMYKOBO-JIMIIAHUKOBBIX MOKA3aj0, YTO B 30HAX pas3pylle-
HHS JIECHBIX 3KOcHCTeM (B 15 KM OT MEIHO-HHKEICBOTO 3aBOJa) Pa3sBHTHE
OoJbIIeil YacTH NMapUHMANBHBIX KYCTOB OpPYCHHKM HJIET YCKOPEHHO, O 4eM
CBHJICTEIBCTBYET BO3PACT CEHMJIBHBIX W CYyOCEHWIbHBIX KYCTOB, HE3HAYH-
TENBHO TMPEBBIIAONINI BO3PACT B3POCIBIX BUPTHHIIBHBIX KycTOB [9)].

Temnbl pa3BUTHS NAPUUAIBHBIX KYCTOB OPYCHUKH

W3y4yeHue TeMIOB pa3BUTHUS MAPUUATBHBIX KyCTOB OPYCHHUKH ITPOBOAMIN
B 1999-2002ZT. Ha TeppUTOPHH FOCYIAPCTBEHHOIO MIPUPOIHOTO 3alIOBEIHH-
ka «bonbias Kokimara» B COCHsIKAX 3€IEHOMONIHBIX B TIpeleNiaX TpeX Io-
CTOSIHHBIX MPOOHBIX momianeii Ne 1, 3, 4u 5.

IIpo6uas mwiomame Ne 1 — cocusik. Kapran 65, Bergen 33. B 1995rony
3/lech MpoIIe] HU30BOH moskap. Bo30OHOBIEHHE OCHOBHBIX JecooOpasyro-
IUX BHJOB OTCYTCTBYeT. [lommecok oTcyTcTByeT. XapakTepHO HU3KOE 00-
I1ee MPOEKTUBHOE MOKPHITHE BUIOB TPaBSHO-KYCTAPHUYKOBOTO sipyca, Ipo-
EKTHBHOE TIOKpHITHE OpycHHUKH cocTaBisieT 4,2%.

[poOuas muomane Ne 3 — cocHsik OpycHuuHBIH. HaxomuTes B oxpanHoH
30He 3amoBeqHuKa. B 1972 romy mpommen mokap, KOTOPBIH IOJTHOCTBHIO
YHAYTOXHJ TPaBSHO-KYCTAPHUYKOBBII sipyc. Bo300OHOBIEHHE OTCYTCTBYET.
B momiecke — pssbuna o6sIkHOBEHHAs SOrbus aucuparid., ens 0GBIKHOBEH-
Has Picea abieqL.) Karst.B Buze moapocra. B HmKHUX spycax mpeobiana-
1oT Opycuuka (34,8%), mmmaiiauku (9,9%), MapesHHEK Tyrosoii Melampy-
rum pratense.. (8,5%),3enensie Mxu (6,6%).

IpoOuas nuomans Ne 4 — cOCHSIK 3€JI€HOMOIIHO-OpycHUUHBIH. KBapran
90, Berien 24.B nanHOM coobmecTBe ObLT mokap B 1921roxy. Bo3o6HoBIE-
HHE OTCYTCTBYeT. B mojiecke — MOXOKEBEIbHUK OOBIKHOBEHHBINH JUniperus
communisl. B HmkHEX spycax mpeobnanaror 3enenbie Mxu (59,7%),6pyc-
urka (16,9%).

[poOuas nuomans Ne 5 — cocHsik 3eneHOMOIIHO-OpycHUUHBIH. KBapran
65, Bermen 33. Ipeacrasisier coOoii mocaaku Havyaga XX BeKa MOCie MoXa-
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pa. Bozo6roenenue orcyrctByeT. [loapoct Picea abiesB mmxkHUX sipycax
npeobnanaror 3enenbie Mxu (51,3%),6pychuka (18,1%).

3eneHble MXH, BCTPEUYAOIINECs Ha BceX MPOOHBIX MUomanix: Pleurozium
schreberi (Brid.) Mitt., Dicranum polysetumSw., Polytrichum commune
Hedw.

TakcaroHHbIE OMMCAHUS H3YICHHBIX MPOOHBIX TUIOMIAACH aHbl B Ta0d. 1.
VI3ydeHHBIE MECTOOOUTAHHS PA3IMYAIOTCS 110 BO3PACTY U MOJIHOTE APEBOCTOSL.

B mpenenax xaxkmo# mpoOHON TUTOIIAIU OBITN MPOBENEHBI T€000TaHN1E-
ckue onucanus. IIpoOHbIe IIIOMmAany CPaBHUBAIH IO (GIOPUCTHYECKOMY CO-
CTaBy ¢ TOMOIINbI0 Kod(hduuuenta odmmoctn JKakkapa [7]. INonyduennsie
JaHHBIC TIPECTABICHBI B Taba. 2. Bce mpoOHbIe MIIOMAaN JOCTATOYHO CHIIb-
HO OTJIMYAKOTCA APYr OT APyra mo BUIOBOMY cocTaBy. Tak, Kod(duimeHt
OOIIIHOCTH JUTS BCEX CPAaBHUBAEMBIX Iap He npesbinaeT 35%.

Ta6muma 1
OcHOBHBIE TAKCALMOHHBIE XaPAKTEPHCTHKH NPOGHBIX IUIOIAAeH
Ne CocraB .
IpoOHOH JIpEBO- Cpeanii Krace Bonurer Tlonnora Comiry-
BO3pacT BO3pacTa TOCTb
TUIOMIAIH cTOst
1 10C+b 85 5 2 0,8 0,7
3 9C1b 66 3 1 0,5 0,7
4 10C+b 55 3 3 0,8 0,7
5 10C+b 85 5 2 0,8 0,7
Tabnuua 2
DI0pUCTHYECKOE CX0ACTBO MPOGHBIX momaneii (ko3dgduunent o6umocrn Kakkapa, %)
Ne mpoOHOI momaau 1 3 4
3 25,8 O
4 33,3 31,0 O
5 34,8 214 33,3

I'eoboTanndeckue onmMcaHusl MPOOHBIX IIOMAAeH ObITH 00pabOTaHbI TIO
skojornueckum mkanam J.H. I{sranosa [20]. AHanu3 npoBOAMICS ¢ IIOMO-
IIBIO IPOrpaMMHOro Komiuiekca «Ecoscale» [8]Xapakrepucrrika npoGHBIX
IIoIaAeH Mo OAJJIOBBIM OICHKaM gaHa B Tabi. 3. Bce mpoOHbIe Iutomamu
XapaKTepU3yIOTCsl JIOBOJBHO CXOMHBIMH JKOJOTHYECKMMH yciaoBusiMu. Ilo
MEPEMEHHOCTH yBIaXHEHHs poOHas ruroniags Ne 1 ormnnuaercs nanbosee
BBICOKHUM 6ayutoM (YMEPEHHO MEPEMEHHOE YBIAKHEHHE).

W3yyeHHbIE MECTOOOUTAHUS OTIIHYAIOTCS B OCHOBHOM HEOOTaTHIMH WU
MEePEXOHBIMU K JIOBOJIBHO OOTaThiM, OEIHBIMH a30TOM Mo4yBaMu. [10 Ku-
CJIOTHOCTH TOYB MPOOHBIE MIIOIAJX BapPbUPYIOT OYeHb cliab0. B 0CHOBHOM,
9T0 cnabokucibie (mpobusle momanu Ne 1, 4u 5) nnu nepexomHbie K cra-
OOKHUCIBIM (poOHas miomanb Ne 3) MoYBHI.



Baniosas xapakrepucruka mecrooduranuii (no mxanam J{.H. L{piranosa)

Ta6uuma 3

Ne Hd Tr Nt Rc Lc fH (mepemennocTs
poo- (yBaXkHeHHE 1104B) (6orarcTBo Mo4B) (6orarcTBO MOYB (KHCIOTHOCTH (ocBeIEHHOCTB) YBJIQKHEHHUS)
HOH a30TOM) 04B)
mIomma- Xapakrepu- Xapakrepu- Xapakrepu- Xapakrepu- Xapakrepu- Xapakrepu-
Bamn P P Bann P P Bamn P P Bamn P P Bamn P P Bamn P P
vt CTHKA CTHKA CTHKA CTHKA CTHKA CTHKA
cinabo nepe-
Heborarsie / p
BJIQKHOJIECO- JIOBOJIBHO OeHbIe a30- CBETJIBIE MCHHOC
1 12,68 . 5,29 4,95 6,16 | cmabokucnee | 4,29 5,21 | yBnaxxueHue
JIyTOBOM GoraTbie TOM TIOYBBI neca
[ ymepenHO
MOYBEI
[EpeMEHHOE
BJIAKHOJIECO-
TyroBoit / HeboraTbie OeHbIE a30- Kucibie / CBETJIbIE ciabo nepe-
3 | 1313 T 4,88 4,27 5,32 4,55 4,65 P
CBIPOJIECO- MOYBBI TOM MOYBBI ClaboKHUCIIBIE neca MEHHOE
JIyroBOi
Heborarsie /
BJIQKHOJIECO- OBOJILHO OeHbIe a30- CBETIIBIE cnabo mepe-
4 | 1282 " | 502 A 4,82 6,06 | cnaGoxucnbie | 4,45 4,59 P
JIyTOBOM GoraTeie TOM TIOYBBI neca MEHHOE
MOYBEI
BJIQKHOJIECO- Heboratsie /
JIyroBo# / OBOJILHO Gemubie a30- CBETJIBIE cnabo
5 13,24 T 535| * 5,00 A 6,06 | cnaboxucmsic | 4,53 4,80
CBIPOJIECO- GoraTsie TOM MOYBBI neca HepeMeHHOe
JIyroBOi MOYBBI
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B 1999 rony 6puto 3amapkuposaHo okonio 2300 mapuuanbHBIX KYCTOB
OpPYCHHUKH Pa3HBIX OHTOICHETHYECCKHX COCTOSHHI (0T MMMATYpHOTO 10 Ce-
HIJIBHOTO), 32 KOTOPBIMH BeJIOCh HabroJeHue B TedeHue 4 yetr. OHTOreHe-
THYECKOE COCTOSHHE ONpPENeIsUId pa3 B CE30H, B aBrycTe, Korjaa copMupo-
BaJIMCh MMOOETH TeKyiero roaa. Kpome Toro, OAHOBPEMEHHO C MapKUPOBKON
napruansHoro Kycra (1999r.) onpenpensics ero KaleHIapHBIA BO3pacT IO
MOpQOIOTHYECKUM TNpH3HaKaM. B kadecTBe MOp(OIOrHYecKuX MPU3HAKOB
YUYUTBHIBAJIM YHCJIO TOMOBBIX HPUPOCTOB INIABHOM OCH, a TOCIIE €€ OTMUPAHHUS
YHCIIO TOAOBBIX MPHPOCTOB OOKOBBIX OCEH MOCIEIYIOUIMX MOPSIIKOB; CIIEIbI
OT TMOYEYHBIX YeIlyil M UX YUCIO; M3MEHEHHE Pa3MEpOB JIUCTHEB B KOHIIE
BETETALMH 110 CPAaBHEHMIO C HAYaJIOM; YHCJIO YKOPOUEHHBIX MEXAOY3JIHH B
OCHOBaHHH W Ha BEpXYILKe 00eroB; xapaktep BeTeienus [1-4, 10, 14, 19].

Kax 6b110 mokazano Hamu panee [11, 12],3HaueHHe KaJeHAAPHOTO BO3-
pacra, omnpeeNIeHHOI0 ABYMsI CII0co0aMu — 1o MOp(OIOTHYECKUM U T10 aHa-
TOMHYECKHM TpH3HAKaM (IO YHMCIy TOAUYHBIX KOJIEI) — CTATHCTUYCCKH HE
pas3nuyaeTcsi 1 BO3MOXKHO OINpPEJENICHHE ero 1o oJHoMy u3 Hux. [loaTromy B
MOJIEBBIX YCJIOBHSIX, €CTECTBEHHO, MPOIIE HCIOJIb30BATh OINpEACICHHE Ka-
JICHAAPHOTO BO3pAacTa UMEHHO 110 MOP(OIOTHUECKUM MPU3HAKAM.

BbUTH MOCTPOEHBI CXEMBI OHTOI€HETHUECKHX TEPEXO/I0B MaplualbHbIX
KyCTOB, 3apEerHCTPHPOBAHHBIX B PAa3HBIX OHTOTCHETHYECKHX COCTOSIHUSX. B
Tab.4 B KayecTBe MpUMepa MpPeICTABICHBl OHTOTEHETHYECKHE MyTH MapIH-
AIbHBIX KYCTOB, 3apPErHCTPUPOBAHHBIX B MMMATYPHOM OHTOTCHETHYECKOM
COCTOSIHUHU. Ba)KHO OTMETHTH, 4TO B JAHHOM ClTydae MbI HE pa3zeisieM reHe-
paTHBHBIC L[BETYIIHE M T'€HEPATHBHBIC HE IBETYIIHE MApLHAIbHBIC KYCTHI.
[To mopdostornyecknmM 0cOOEHHOCTSIM TH JIBE KATETOPUH JOBOJBHO CXOJHBI,
€/IMHCTBEHHOE MX Pa3IM4Ke 3aKJII0YacTCs B HATMYUM MM OTCYTCTBUH T'€He-
patuBHBIX opraHoB [11]. BeIsBICHO MHOXECTBO MyTeil OHTOreHe3a Mapliu-
ANBHBIX KyCTOB OpyCHHMKH. K OZHOJETHMM MBI OTHOCHM MaplUalibHbIe KycC-
ThI, HAJ[3EMHBIE TIOOETH KOTOPBIX 00pa30BAMChH B T'OJl Hadasla HAOJIOIEHUH
(1999r.). K aByxmeTHUM MapIHaIbHBIM KyCTaM MbI OTHECIH MapldaibHBIC
KYCTBI, KOTOPBIE YCIELIHO Tepe3nMoBain 3umy 1998-199%.

Bo Bcex LI1 peructpupoBanu rubesb OTAEIBHBIX MapIHalIbHBIX KYCTOB,
Mepexopl C IMOCIIEA0BATENBbHBIM TIPOXOKICHHEM BCEX OHTOT€HETHYECKHX
COCTOSIHMH, NpeObIBaHNE B OJHOM OHTOTEHETHYECKOM COCTOSHHHM Oojee oa-
HOTO TOJia, NMPOIYCK OHTOT€HETHYECKUX COCTOSHHNA. MakcHMalbHOE 4HCIo
MIPOIIYIICHHBIX COCTOSIHUH, BCTPEYEHHOE HAaMH y OpYCHHMKH, paBHO 6, 3TO —
Tepexo]] U3 UIMMaTypHOTO Cpa3dy B OTMHparolee cocTostuue. MHTepecHo oT-
METHUTh, YTO BCE TaKHe KyCThl Ha TpeTHil roa HaOmwoneHus morubmu. Kak
MOXXHO BHAETh W3 JAaHHBIX TaOn. 4, HaONIOZAIOTCS MOYTH BCE BO3MOXKHBIC
BapUaHTBl OHTOTEHE3a, XOTSI YaCTOTA UX BCTPEYAEMOCTH JIOBOJILHO HEBEIHKA.
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Ta6nuia 4
OHTOreHeTHYECKHE Iy TH MAPUHAIBHBIX KyCTOB OPYCHHKH, 3aperuCTPUPOBAHHBIX B
HMMAaTYPHOM OHTOI€HETHYECKOM COCTOSIHUY (B TabJIMIe YKAa3aHO YMCJI0 MAPUHUAIBLHBIX
KYCTOB, Pa3BUBAIOIIUXCS 10 JAHHOMY OHTOT€HETHYECKOMY MyTH)

Tox nabmroneHus Ne rieHOnONy NN
1 | 3 | 4 | 5
1999 | 2000| 2001 2002 KanennapHslii Bo3pacT, Jiet
1 2 1 2 1 2 1 2

1 2 3 4 5 6 7 8 9 10 11 12

im | moru6 4 20 12 13 8 9 10

im im | moru6 1 1 2 1

im im v oru6 1

im im v v 1

im im v o 1 2 1 1

im im v [} 3 1 2 2

im im v o 1

im im v Ss 1

im im v sc 1

im im 0. | moru6 1 1

im im (o} [0} 1 2

im im (o} [ 6 2 1 3 1 2 1

im im (o} [0 1 1 3 1

im im (o} ss 1 2

im im (o} s 4

im im (o} sc 1

im im [0 [0 4 1 1 3 2

im im [0 [0 4 1 1 1 1 1

im im [0} ss 1 1

im im [0} [0 3 1

im im (03 ss 1 1 1 1

im im SS | moru6 1 1

im im SS S 1 1

im im SC | moru6 1 1

im v v o} 1

im v v [} 2 1 1 1

im v 0 | morub 1 2

im v o1} e} 1 1

im v (o} [0 5 6 2 3 14 4 6

im v (o} o8 1 1 1 1 3 6

im v (o} Ss 1

im v (o} s 1

im v (o} sc 1

im v & | moru6 1 1

im v [0} [0 2 3 9 5 1 2

im v [0 [0 1 2 1 2 1 2

im v [0} ss 2 1
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[ponomxenue Tadbaup! 4

1 2 3 4 6 7 8 9 10 11 12
im v [0} sc 1

im v [0} [0 1 1 1 1

im v 03 ss 1

im v ss ss 1
im v SS S 1

im v ss sc 1

im v S S 1 1
im v S sc 1

im \ SC | moru® 2 1

im 0. | moru6 1 2 3
im 0 O moru6 1 1 1
im (o)} G o)1 1

im (o} (o} [0} 2 3 1 13 2 1
im ¢} ¢} e} 3 1 2
im [o}} (o} Ss 2

im 0 0 sc 1

im 0 o | moru6 3 3
im [o}} 073 [0} 5 6 11 1 7
im 0 [} o8 2 2 1 4 1 10
im (o} 073 Ss 1

im 0 % s 2

im [o}} 073 sc 1 1
im 0 O | morud 1 1 1 1
im 0 [0 o8 1 1 1 5 1 3
im (o} [0} Ss 1 1 1
im 0 [0 s 2
im (o} [0} sc 1 1
im 0 SS | moru6 1 1
im 0 ss ss 1 1 1
im (o} SS S 1 1
im 0 ss sc 1 1
im O S moru6 1 1
im 0 s s 1
im (o} S sc 2
im 0 sc | moru6 1 1 1 4 1 1
im O | morud 2 1 1 1 1
im % o | moru6 2
im (073 (073 [0 10 1 6 1 8 6
im *® ® O 3 1 3 6
im *® ® ss 2 1
im (073 073 sc 1
im [} O | morud 1
im 073 [0} [0 1 5 1
im [} [0 ss 3 1 2
im 073 [0} S 1
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OxoHuyaHue Tabmuipl 4

1 2 3 4 5 6 7 8 9 10 11 12

im 073 [0} sc 1

im [} SS | moru6 1 1 1 3

im (073 SS SS 1 1 1 1

im % ss sc 1 2 1

im (073 S | moru6 1

im % s S 2

im (073 sc |mormo | 1 1 2 1 5

im O | moru6 1

im [0 [0 o8 1 1 1

im [0} SS | moru6 1

im [0 ss ss 3 1

im SS Ss SS 1

im ss Ss s 1

im ss S | moru6 1 1

im s noru6 1 2 1 1

im S S | moru6 1

im s s S 1 1

im S S sc 2

im s SC | moru6 1 1 1 2

im sC | moru6 1 4 1 1 1 6
Bcero 50 60 58 58 41 137 54 125

TouHO Takue e TaOJIHIBI MOCTPOCHBI U IS IPYTUX OHTOTCHETUYECKHUX CO-
cTosiHuit. OJTHAKO HY)KHO UMETh B BULY, YTO MPEICIbI N3MCHIMBOCTH KaJlCH-
JAPHOTO BO3pacTa OBUTH pa3HBIMH. Y BHPTHHWIBHBIX MapIHaIbHBIX KYCTOB
OHHU COCTABJISIIOT 2-4 roJia, Y MOJOIBIX TCHEPATUBHBIX — 2-5JeT, y 0CcTajb-
HBIX — 3-8 yet. TakuM 00pa3oM, A MapPIUATBHBIX KYCTOB, 3apETUCTPUPO-
BaHHBIX B MMMaTypHOM OHTOI'€HETHYECKOM COCTOSHUH, oOHapyxeno 102
BapUaHTa OHTOTCHETUYECKUX MyTeil, B BUPrHHWILHOM — 71,MOJI00M TeHe-
patuBHOM — 67,CpeHEBO3PACTHOM T'€HEPAaTHBHOM — 45, cTapoM reHepaTHB-
HOM — 29,cybOceHmbHOM — 13, ceHrapHOM — 5.

B coBpemeHHO# nuTeparype aHaJIM3 OHTOTCHETHMUECKHUX MyTell pa3HbIX
BUJIOB PACTEHHI MPAKTHYECKH STHM M OTPAHHYUBACTCS: IIEPEUHCIISIOTCS BCE
BO3MOXKHBIC ITYTH W YKa3bIBaeTCs WX YacToTa. OTHAKO HUKAKHE CTaTUCTHYC-
CKHE METOBI IIPH 3TOM HE UCIIONB3YIOTCS. [IpennaracMplii HaMu aHaIH3 Ja-
€T BO3MOXHOCTH OITUCAaTh BCE MHOTOOOpa3We OHTOTCHETHYCCKHX IMyTeH U
MPOBECTU UX CPABHCHHE.

PaccMoTpuM Mo3TanmHO BECh XOJ CTATHCTUYECKOTO aHAIN3a OHTOTCHETH-
4ecKuX MmyTed OpycHuku. J{is ymoOcTBa BBeIeM HEKOTOPHIE 0003HAUCHUSI.
Habmrogenus Benuch 4 roma, mosromy mepuoa 1999-2000rox ob6o3naumm
kak nepexon |— Il (uau Bropoii yuer, uid BTOpoi roj HaOIIEHHU), TIEPHOT
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2000-2001rox — kak mepexon |l —lll (umu Tpetwit yder, Wi TpeTuil ron
Habmoaenust), mepuog 2001-2002ron — kak nepexon Il —1V (unm uerBep-
TBIA YUET, WK Y€TBEPTHIH IO/ HAOIIOACHHS).

CMepTHOCTH NAPUUATBHBIX KYCTOB

[MepBBIM 3TAmOM aHaNM3a SIBISETCS OIIEHKA YaCTOTHI CMEPTHOCTH (rube-
JIM) TapUUabHBIX KYCTOB OPYCHHUKH Pa3HbIX OHTOTEHETHUECKHX COCTOSHHM
B Pa3HBIX MECTOOOHUTAHHUSX.

B 1abi. 4 nepBas cTpoUKa OTpaKkaeT rmOeNb OJHONETHUX U JABYXJIETHHUX
HMMAaTypHBIX TapiuaibHbix KycToB B 2000r. Ha ocHOBaHMH 3TOr0 MOYKHO
MOCTPOUTD ClIeayIomIyto Tadumity (tabi. 5).

Tabmuua 5
Yucao uMMaTypHbIX napunaisHeix Kycros (IIK), moruémmx 1 BbKHBIINX
K MOMEHTY Y4eTa Ha cjeayoumuii roa (BTopoii yuer)

KanennapHbrit Lenonomysuus
BO3pPacT PesynbpraT Bcero
(rox sxu3uu I1K) 1 3 4 5
Torn6au 4 20 13 9 46
Onosertie Bookumu 46 38 28 45 157
Bcero 50 58 41 54 203
Yacrora rudenu, % 8,0 34,5 31,7 16,7 22,7
Torn6au 0 12 8 10 30
Jsyxersue Bookuiu 60 46 129 115 350
Bcero 60 58 137 125 380
Yacrora rubenu, % 0,0 20,7 5,8 8,0 7,9

[IpoBeneM aHAMU3 MOJYYCHHBIX PE3YJIBTATOB. €CTh JIU PA3IHYUS MEKIY
CMEPTHOCTBIO OJHOJIETHHX W ABYXJCTHHX MapIMaIbHBIX KYCTOB KakK B Ipe-
Jenax oxuoi renonomysnud (LIIT), Tak ¥ B CpefHEM I BCEX LEHOIOIIY-
JISIIAIN; €CTh JIM Pa3jIndusl 710 JAHHOMY TOKa3aTeII0 MEKAY LEHOMOMYIIAIH-
MH B [TPe/IesIaX OJHOTO TOa )KU3HH MapIHaIbLHOrO KyCTa.

PaccMOTpHM MOJTydeHHBIE TaOIHIIBI COMPSHKEHHOCTH OTACIBHO IO OHO-
JICTHAM W IBYXJICTHUM HMMAaTYPHBIM MapUHabHBIM KycTaM. IIpoBeICHHBIM
aHau3 TaOJHIl CONPSHKCHHOCTHU C TIOMOIIBIO KPUTEPHS Xz, IOKas3aj, 4TO Jac-
ToTa rubenu pastuuaercs B pasusix LI kak y ogHonernux (x°=13,79;v=3;
P<0,005), Tak u y ABYXJICTHUX pacTECHHI (X2:19,0; v=3; P<0,0005).Ecnu
npoBectu oO0beauHeHue LI co CXOMHBIMH YacTOTaMHU OTMACIBHO IO TOAaM
xu3HU (Tabi. 6), To pa3nudus MEXIy BBIJACICHHBIME IPYIIAMU CTATHCTHYE-
cKkH BbICOKO 3HaunMbl (P<0,01),B TO BpeMs KaKk 4acTOThI BHYTPH TPYIIII Of-
Hopoaus! (P>0,1).
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YacroTa ruéesin HMMATYPHBIX NAPUHUAJIBHBIX KycTOB B pa3HbIx LTI

Tab6uuna 6

KanenapHslii Bo3pact, J1eT 1T Yacrora rubenn, %
OnHonerHue 1+5 12,5
3+4 33,3
JIByxieTHue 1+a+5 5,6
3 20,7

Hawnbomnsmias CMEPTHOCTL OJHOJICTHUX MaplUaJIbHbIX KYCTOB Ha6mo,ua-

ercst B LT 3u 4 —cBbime 30%, apyxneraux B L{IT 3 —6osree 20%.

CpaBHEHHE YaCTOTHI THOEIH OJHO- M IBYXJICTHHX MapIHAIbHBIX KYCTOB
(cyMMapHO 10 BCEM IIEHOIOMYJISIUAM) TPOBOAMIOCH OTACIBHO IS KAXKI0N
[CHOIOMYJISIHA C MMOMOIINBI0 KPUTEPHs XH-KBaapar. J[Jas 9TOro cocTaBiisi-
JIUCH TAOIUIBI 2X2 U TOJACYNTHIBAIOCH 3HAUCHHE xz. Hampuwmep, mrs TIT 1
Takast TabJINIA BRITISIUT CIIEAYIONUM 00pa3oM (tabim. 7):

Ta6muma 7
YacToTa rude M HMMATYPHBIX NapuuaJbHbIX KycTos B LT 1
KanennapHslii Bo3pacT Tiorm 6HHPe3yHBTaT FET— Bcero
Onnonernue 4 46 50
JIByxnerHue 0 60 60
Bcero 4 106 110

st tabn. 7 (11 1) 3nauenue x2=4,97,;m;[ II1 3 x2=2,76, i 1T 4
x2=20,27,)1ns{ aIT 5 X2=2,99.Hocne 4ero OBUIO MOJNYYEHO OOBCAMHECHHOE
3HAaYeHHe Y’ IS BCEX YETBHIPEX TAGNHMI[ compspkeHHOCTH 2%2 —y°=30,99;
v=4; P<0,001.Takum 0Opa3oM, cpeaHsss 4acToTa THOEIH (CyMMapHO 10 BCEM
L) Beie y ogHoNeTHUX (22,7%),9emM y apyxnetnux (7,9%) a6ia. 5). Or-
MeTuM, 4to Bo Beex L{IT wacrora rubGeny OJHONETHUX MUMMATYPHBIX MapIH-
ANBHBIX KYCTOB BBINIE, YeM JIBYXJETHHX. J[pyrMMH CIOBaMH, €CTECTBEHHO
OPENON0KUTh, YTO HAHOOJIee BaXKHBIM IS BHOBb 00Pa30BaBLIMXCS HapLU-
AITbHBIX KYCTOB SIBJIICTCS TIEPBas 3UMa.

AHanu3 3aBHCHMOCTH YacTOTHI THOEIH MaplUalbHOTO KycTa OT €ro Ka-
JICHIAPHOTO BO3pAcTa B BUPTHHHJIBHOM (M MOCIEIYIOIINX) OHTOTCHETHYE-
CKOM COCTOSIHHMM TIPOBOAMIICS TaKXKE C MOMOIIBIO aHajIHu3a TaOIUI[ COmpsi-
seHHOCTH. OJIHAKO B 3TOM CJIydae OXKHJaeMble YHCICHHOCTH OBLIM MEHBbIIIE
JIOMYCTHMOTO 0KHIAeMOT0, TTOATOMY JUIsl aHAITN3a PUMEHSUIH TOYHBIA KpH-
tepuil Ounrepa (C MCMONB30BAHHEM KOMITBEOTEPHOH CTATHCTUYECKOW MPO-
rpammbl RCEXACT). AHanu3 IpoBOIWICS OTAEIBHO JUIs KaXKIOM IEHOIIO-
OyJISALIAM, B Tpejeiax oAHOro roxa. B Tabm. 8 mpencraBieHbl mepBUYHBIE
JaHHbIe TMOENH BUPTHHUIBHBIX MapiuansHeix KycToB B 2000 r. (BTOpOi
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y4eT), a TakKe yKazaHbl 3HaueHus BepostHocTH (P) Toro, uro pacmpenerne-
HUS THOENM MapIHalbHBIX KyCTOB Pa3HOIO KaJCHIAPHOTO BO3PacTa OIHO-

POAHBI.
Ta6nuia 8
Yuc10 BAPrHHAJILHBIX MAPUHAIBHBIX KYCTOB,
NOruGUIMX ¥ BBIKMBUIMX K MOMEHTY y4era Ha cjeayroumii rox (2000 r.)

I 1 i1 3 i1 4 15

Kanennap-
HBII BO3pAacT,
et

Tloru6mu | Benkuu | [Toru6mu | Benkumu | [Toru6iu | Bepkwmu | [Toru6mu | Benkumm

2 0 14 3 6 1 24 1 25
3 1 61 10 30 5 97 1 54
4 0 12 3 13 5 35 1 21
P 1,00 0,71 0,22 0,60

MoxHo BuaeTh, uto B 2000T. yactora rudenr BUPTHHUIBHBIX MapIIH-
aJbHBIX KycTOB B mpenenax kaxaou I[II He 3aBUCUT OT WX KaJeHIApHOIO
BO3pacta. KpoMe TOro, MOKHO OIEHHTH THOEIh BUPTHHUJIBHBIX MapIAATb-
HbiX KycTtoB U B 2001r. Croia OTHOCSATCS: a) BUPTHHWIBHBIC MapIHaibHBIE
KycThI, KoTopble ocTanuck B 2000T. B 3TOM K€ OHTOTCHETHYECKOM COCTOSI-
HUU U noru6iau Ha crnexyromuii 2001r. (B HamieM ciiydae TaKMX BapHAHTOB
He HabIomanock, T.e. 4yactora rubenu paBHa 0%); 6) UMMaTypHBIC MapIH-
anpHbIe KycThl, neperreqmue B 2001r. B BUPrUHUIBHOE OHTOTCHETHYCCKOE
coctostae u morubmue B 2001 T. (TakuX BapHaHTOB TAKKE HE BBIABJIEHO,
yacrtoTa rudesu pasaa 0%).

AHAaJOTHYHBIM 00pa3oM OLIEHWBAJIACh 3aBHCUMOCTh T'MOEH MapIHajb-
HBIX KYCTOB APYI'MX OHTOICHETHYECKHUX COCTOSIHUI OT KaJeHAapHOrO BO3-
pacta mapuuansHoro kycra. OkasbpIBaeTcs, YTO KaJeHAApHBIA BO3pacT He
BIUSET Ha THOENh MapiualbHOTO KycTa B onpenenennoi 111, B onpenenen-
HOM OHTOTCHCTHYCCKOM COCTOSHHH M B ONpeACNCHHBIH roa. Cuemyromas
3a/la4a — 3TO CPaBHCHHUE YAaCTOTHI THOCTH MapIUAIBHBIX KYCTOB Pa3HBIX OH-
TOTCHETUYECKHUX cOoCcTOssHUM B pa3Hbix L{I1 B pasHeie roapl. s pemeHus
9TOW 3aJayu OBUT MPOBEICH TPeX(aKTOPHBIN TUCIIEPCHOHHBIA aHAU3, Te
(axropamu BeicTynanu LI, oHTOreHEeTHYECKOE COCTOSIHUE W TOJ HCCIEIO-
BaHMs. Tak Kak MPU3HAK BBIPAXKAETCS B MPOIIEHTAX, TO HEOOXOAMMO MPe0d-

pa3oBaHME YacTOTHI 1O (opMyIe 2arCSin\/B (rme P —»3To YacToTa CMepT-

HoctH). OZHAKO pe3yNbTaThl, MOMYyUYCHHBIC C MPpeoOpa3oBaHueM U 6e3 mpeod-
pa3oBaHus TAHHBIX, JaJlK CXO/HbIE pe3ysbTaThl. [loaToMy nanee nmpuBoIsATCS
pe3yNbTaThI aHAJK3a YacTOT 0e3 MPeoOdpa3oBaHMUs.

TpexdakTopHBIH AUCTIEPCUOHHBIN aHAIN3 MMOKa3all, 9YTO 3HAYUMBIMU SIB-
msrotest akropst LT (P=10%) u onrorenernueckoe cocrosmne (P=10°), a
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Taoke B3auMojercTeue ¢paxropoB L{I1 x 'ox u OHTOreHETHYECKOE COCTOS-
nue X ['on. Ha puc. 1 npencrasiena yactora rudesiv mapuuagbHBIX KyCTOB B
pasubix LI1 (0ObeaMHEHHE MO BO3PACTHBIM COCTOSIHUSIM M CPOKaM ydera).
Hawubonbmrass cMepTHOCTh MaplUaibHBIX KycToB xapaktepHa i L{IT 3, a
HanMenbmas i LIT 1, uto HaOmoganocs U B crydac UMMaTypPHBIX NapLiu-
QJIBHBIX KYCTOB.

Ha puc. 2 npencrasien rpaduk B3aumojenictBus dakropos LT u rox.
MoO3HO 3aMeTHTh, 4T0 Ha TpeTHii rox Habmomenus (II-111) cmepTHOCTH MAp-
IUaNbHEIX KycToB Bo Beex LIII ognoponna, HO HaOMOAAIOTCA pa3mudus HA
BTOPOH W YETBEPTHIA roj HabmomeHus. B 00omx ciaydasx BBICOKa 4acTOTa
cMepTHOCTH napuuanbHeix KyctoB B LIIT 3. {ns LI 5 xapakrepHo Bo3pacTa-
HUE J0JIU MOTHOIINX MapIyalIbHBIX KYCTOB OT T'0/ia K TOAY.

Ha puc. 3 nmpencrasiena yactora ruGeny napuaibHBIX KYCTOB pa3HbIX
OHTOT€HETUYECKMX COCTOSIHUM B pasHble roabl. HabmomaeTcst ectecTBeHHOE
YBEIMYCHUE CMEPTHOCTH MapIHAIBHBIX KYCTOB 110 MEpPE CTapeHHUs. HU3Kas y
BUPTHMHWIBHBIX TNapLUalbHBIX KYCTOB M BBICOKAas Yy CEHHJIBHBIX KYCTOB.
Kpome Toro, BBIpa’)keHO pe3KOE YBEIHUYCHHE JOIU CMEPTHOCTH CyOCEHMIIb-

HBIX M CEHWJIbHBIX MApIUAIBHBIX KyCTOB B TPETUH M YETBEPTHIN roj HaOMr0-
JCHUSL.

Yacrora rudenu, %

1 3 4 5

Llenononynsauusa

Puc. 1.Yacrora rubenu napuuaibHbIX KycTOB OpyCHUKH B pa3Hbix LITT.
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Puc. 2.YacroTa rubenu napuuaibHEIX KycToB B pasHbIx LII1 B pasHble cCpoku ydera.
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OHTOTeHETHIECKOE COCTOSTHUE

Puc. 3. Yacrora rubenu napuyaJbHbIX KYCTOB Pa3HbIX OHTOI'CHETUYC-
CKHX COCTOSIHUH B Pa3HbIC CPOKH yUCTA.
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Haxo:xxnenue nmapuuaJIbHOro KyCcra B OonpeaeJeHHOM
OHTOT€HETHYECKOM COCTOSIHUM 00Jiee 0THOTO Toa

[NapumaneHble KYCTBI, KOTOPBIC HE IMOTHOIHM, MOTYT OCTaThCs Ha Clie-
IYIOIIMA TOJ B CBOEM XX OHTOTCHETUYECKOM COCTOSHHH JHOO TEepeiTH B
Kakoe-1u0o0 JPyroe OHTOTEHETHYECKOE COCTOSIHUE. B manpHeueM aHanu3e
WCTIONB3YIOTCS TOJBKO BBDKUBIIHE IMAPITHATLHBIC KYCTHI.

B tabn. 9 npencraBieHbl YaCTOTH HAPIHAIBHBIX KYCTOB, OCTABIINXCS B
MMMaTYPHOM OHTOI'€HETHYECKOM COCTOSHHMH 0ojiee OXHOro roja (IaHHBIE
HOJIy4eHbI U3 Ta0i. 4).

CpaBHEHHE 4aCTOTHI IMMATYPHBIX MapIHaIbHBIX KYCTOB Pa3HOTO KaJeH-
JAPHOTO BO3pacTa, OCTABIIMXCS B MIMMATypHOM OHTOT'CHETHYECKOM COCTOS-
HUU Ha BTOPOM TOJ, MPOBOAMIIOCH OTAENbHO Uil Kaxkaou LI ¢ momomibio
KpUTEpHs XH-KBaJpaT, TOYHO TaK K¢ KaK M MPU OILECHKE YaCTOTHI THOCIH.
JI71st 3TOTO COCTABJISUIMCH TAOIHIBI 2X2 U MOACYUTHIBAIOCH 3HAUCHHE XZ, mno-
clie 4ero OBLTO TOJYYEeHO OOBCAMHCHHOE 3HAYCHUC Xz JUIS BCEX YETBIPEX
TAOJIHIL COIPSHKEHHOCTH 2X2 6(2=85,74;1)=4; P<0,001). Cpenusis yacrora
MapIHUaIbHBIX KYyCTOB, OCTaBIIMXCS B UMMATypHOM OHTOTCHETHYECKOM CO-
CTOSIHHMH Ha clieayronmid roa (cymmapso mo BceMm L{IT) BIIE y OQHOJETHHX
(39,5%),uem y nyxierHux (8,3%).

BbLI0 MPOBENEHO CPAaBHEHUE YaCTOTHI HAPLUAIBHBIX KYCTOB (OCTaBIINX-
Cs1 B UMMATypHOM OHTOTEHETHYECKOM COCTOSIHHMHM Ha BTOPOW TOJ HaOIIo-
nenusi) B pasubix LI oTmenbHO Uit mapiMaibHBIX KYCTOB Pa3sHOTO KayeH-
JTAPHOTO BO3pacTa. JTO MOKa3aTelb pasznmyaetcs B pasubix LI1 kak y omHo-
JIETHAX (X2:23,68;1):3; P<0,0005),tak 1 y ABYXJIETHUX MAPIUATBHBIX KYC-
0B (¥°=9,30;v=3; P<0,01).

Tab6uuna 9
HmmaTtypuble (im) napuuaisisie Kycrs! (IIK), octaBunecst B ToM ke
OHTOTeHEeTHYeCKOM COCTOSITHHH HA BTOPO¥i roji HaG 110 1eHUsl
Kanennapusrii Ilenonmonynsus
Bospact (rox Pesymbrar 1 3 4 5 Bcero
sxu3au 1K)
OcTanuck B iM COCTOSHUI 27 3 13| 19 62
[lepenuti B 1pyroe coCTosHUE 19| 35| 15| 26 95
Oauoneritne | g oy 46 | 38| 28| 45| 157
Yacrora I1K, ocraBmuxcs B im coctosinuu, % | 58,7| 7,9 | 46,4 42,2| 39,5
OcTaauch B iM COCTOSHUA 2 1 171 9 29
Iepeuu B apyroe cocrosiHue 58 | 57| 112 106| 321
Jleyxaetie | p o 60 | 58| 129 115| 350
Yacrora I1K, ocraBmmxcs B im cocrosuun, % | 3,3| 1,7| 13,27,8 8,3

Ecnu npoBectu o0benunenne L1 co cXOMHBIMM 9acTOTaMH OTICIIBHO TI0
rozam xu3HH (Tabn. 10),To pasmuyus MeKIy BBIACICHHBIMH IPYINAMU CTa-
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THCTHYECKH BbICOKO 3Haunmbl (P<0,01), B TO Bpemsi Kak 4acTOTHI BHYTPH
rpymn ogHopoaus! (P>0,1).

Ta6muna 10
YacroTa napuuajbHbIX KyCTOB, OCTABIIMXCS B HMMATYPHOM
OHTOTeHeTHYeCKOM COCTOSTHMM §o.1ee 0IHOro roaa B pasunix LT
Kanennapusiii Bo3pacr, et 1T Yacrora, %

OnHonerHue 1+4+5 49,6

3 7,9

JIByxnerHue 1+3 25

4+5 10,7

HanmenbIast 4acToTa OAHOJIETHUX MAapIUAIBHBIX KYCTOB, OCTABIIUXCS B
MMMaTYpPHOM OHTOTE€HETHYECKOM COCTOsIHMH, HaOmonaercs B L{I1 3, koTopas
OTIIMYAETCS MAaKCUMAaJIbHON CMEPTHOCTHIO.

Jlng mapunanbHBIX KyCTOB OCTAJIBHBIX OHTOT€HETHYCCKUX COCTOSIHUN MBI
TakKe MPOBENM M3YYCeHHE BIISHMSA KaJICHAAPHOTO BO3pacTa MapuyaibHOTO
KyCTa Ha €ro BO3MOXXHOCTHh OCTAThCS B ONPEACICHHOM OHTOT€HETHYECKOM
COCTOSIHUH B Pa3HBIE CPOKH ydueTa. AHAIM3 JaHHBIX, KaK U U OLEHKH dac-
TOTBI THOENH, TIPOBOAMIA C TOMOIIBI0 TOYHOTO Kputepus Oumepa (¢ uc-
MOJIb30BAaHUEM KOMITBIOTEPHO# cTaTucTHueckoii mporpammbl RCEXACT).
AHanu3 mokasall, 9TO KaJeHJapHBIH BO3pacT HE BJIMSET Ha BO3MOXKHOCTH
MapIHaILHOTO KyCTa OCTAaThCSI B TOM )K€ OHTOT€HETHYECKOM COCTOSHUH WIIN
nepeiitu B apyroe. Takast 3aBUCHMOCTb He ObIJIa BRISIBJICHA B ITPEAEIax Olpe-
JICTICHHOTO OHTOTCHETHYECKOTo COCTOsIHU, onpeaenenHoit L{I1 u mpu onpe-
JICJICHHOM CpOKe y4eTa (T.e. B pa3HbIe TOIbI).

B npenenax oxgnoit {1, 0AHOTO OHTOT€HETUUECKOTO COCTOSIHUSL U OJTHOTO
mepexona (0HOTO TO/a) YacToTa MAPIUAIbHBIX KYCTOB, OCTABIIUXCS B CBO-
€M OHTOTCHETHYECKOM COCTOSHHH, OJWHAKOBAs, MO3TOMY OBUI IPOBEACH
Tpex(akTOpHBIN TUCTIEPCUOHHBIA aHaNM3, Tae ¢akropamu BeicTynamm LII1,
OHTOTCHETHYECKOE COCTOSIHHE W TOJ MCCIEIOBaHMA. AHAIN3 JaHHBIX IO Ha-
OmomaeMoil dWacToTe HW  YacToTe, TNpeoOpazoBaHHOW 1O  opmyre

2arcsin\/6 (rme P —wdactoTa CMEPTHOCTH), JaJl CXOAHBIC OLICHKH, II09TOMY

Jlasiee MPUBOASATCS PE3y/IbTAaThl aHAIM3a YaCTOTHI 0€3 MPUMEHEHHS Ipeodpa-
30BaHMi. YKCIIO mapIaibHBIX KyCTOB BHPTHMHUIBHOTO OHTOTCHETHUECKOTO
cocrostHus B HeKoTOphIX L1 1 mpu pa3HBIX CpoKax yderax OBLIO HEBEIHKO,
B IUCIICPCHOHHOM aHAJIN3¢ MX HE HMCIOJIb30BaIH. TOYHBIA KpuTepuii duie-
pa mokasall, 4TO 4aCcTOTa BUPTUHHIIBHBIX MapIHAIbHBIX KYCTOB, OCTABIIMXCS
B 3TOM K€ COCTOSIHUH TIPH CIICAYIOIIEM ydeTe, He pasimyacTcs B pasHbix LI1
U B pa3HbIC TOJIbI U COCTABIICT B cpeaHeM 6,5%.

Pesynbrarhl Tpex(haKTOPHOTO AMCICPCHOHHOIO aHAIW3a IOKa3aIH, YTO
3HAYUMBIMH SIBJISIOTCS TOJIBKO JBa (akropa — LIIT (P=6x 10% u onroreneru-
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YECKOE COCTOSIHHE (P=106); TpeTuil pakTop — mepexoa U BCe B3aUMOJCHCT-
BHSI HE 3HAYUMBI.

Ha puc. 4 npencrapiieHa 9acTOTa MapIHaIbHBIX KYCTOB OpYCHHKH, KOTO-
pble OCTalUCh B TOM K€ OHTOT€HETHYECKOM COCTOSIHUM MpPHU CIEAYIOIIEM
yaere (00bEANHEHHE IO OHTOTCHETHYECKUM COCTOSIHHSIM U TOaM).
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YacroTa napuuaibHbIX KycToB, %

1 3 4 5
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Puc. 4. Yactora mapupanbHBIX KYCTOB, OCTABLIMXCS B ONPEACICHHOM
OHTOTEHETHIECKOM COCTOSIHHHM OoJiee OHOTO roja B pa3ubix LII1.

Taxoke Kak M y OZHOJETHUX NMMATYpHBIX HapIlHalbHBIX KycToB, s L{IT
3 XapakTepHa HHM3Kasl 4aCcTOTa KyCTOB, OCTABIIMXCSl B CBOEM OHTOTCHETHYE-
ckoM coctostauu — 25%.10I1 1, 4u 5 otnuyarotcs OONBIINMU MOKA3aTEISIMHU
— 43-49%,1.e. IOYTH NOJIOBHHA MapIHaIbHBIX KYCTOB HE MEPEXOINT B JIPY-
roe OHTOI€HETHYECKOEe COCTOSHUE, @ OCTACTCS B TOM JKE& COCTOSHHUHM, YTO H
P IpeIBIAYIIEM YUeTe.

Ha puc. 5 npencraBiena fuHaMHKa H3MEHEHHUS TaHHOTO ITOKA3aTelNs I10
OHTOTCHETUYECKUM COCTOSHHAM. J[OCTATOYHO YETKO IPOCIICIKHBACTCS Clie-
JyIolIasi TeHACHLMA: MaKCUMalbHas 9acToTa NPHUXOJUTCS Ha CPEeIHEBO3pa-
CTHBIC W CTapble TeHepaTUBHBbIC mapimanbHeie KycThl (57,0-59,7%),a uem
MOJIOKE HIJIH YeM cTapee MapyaibHbIi KycT, TEM BO3MOKHOCTH HAaXOXKICHHS
B OIIpEZIEJIEHHOM OHTOTEHETHYECKOM COCTOSIHUM Yy HEero cHipkaercs. HyxHo
OTMETHUTH, YTO YACTOTa KYCTOB IOCTT€HEPATHBHOTO MIEPHO/Ia, OCTAIOIINXCS B
cBoeM cocTostHuH, Bbiue (23,6-37,0%)deM y MONOIBIX TeHEPATHBHBIX Map-
HanbHbBIX KycToB (18,2%).

Takum 06pa3om, Gosiee MOJIOABIC TAPIHATBHBIC KYCTHI (IBYXJICTHHE HM-
MaTypHbIC, BUPTHHIIBHBIC U MOJIOJbIC TeHEPATHBHbIE) OBICTPES HOCTUTAIOT
CPEeIHEBO3PACTHOTO TeHEPATUBHOI'O OHTOTCHETHYECKOTO COCTOSHMSA. B cpen-
HEBO3PACTHOM M CTapOM I'€HEPaTUBHOM COCTOSIHHH OHHM HaXOITCS IPHMeEp-
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HO B IOJIOBUHC CJIY4YacB, a JaJic€ OIATH Ha6J'IIOZ[a€TCH YBCINUCHNUEC YaCTOThBL
KYCTOB, NEpCHICAIINX B APYTO€ OHTOTCHETUICCKOC COCTOSAHUC.
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OHTOr€HETHYECKOE COCTOSTHHE

Puc. 5. Yactora TapuruajlbHBIX KYCTOB, OCTAaBHINXCSA B OIIPEACIICHHOM
OHTOI'€HETUYECKOM COCTOSAHUH MPU CICAYIOIIEM YIETE.

CﬂeKTpLI nmapumajJbHbIX KYCTOB, nepeueJanux
B IPYroe€ OHTOr€eHETUIECCKOE COCTOSAHUE

IMapupanbHbie KyCcThl OPYyCHUKH, KOTOPBIC HE HOTHOIM, U HE OCTAINCH B
TOM K€ OHTOTCHETHYECKOM COCTOSHHH, Ha CICAYIOWINi y4eT ObLIH 3aperu-
CTPUPOBAHBI B IPYTHX OHTOTCHETHIECKHUX COCTOSHHSX. MBI IIPOBEITH aHAIH3
OHTOTEGHETHYECKHX CIICKTPOB IS MAaPLUHAIBHBIX KyCTOB Pa3HBIX OHTOTCHE-
THYECKUX COCTOSHHHN (0T MMMATYPHOTO 0 CyOCEHHIBHOTO) B pa3HbIC TOJIbI.
[poBepsuti 3aBUCUMOCTH MEPEXolia B ONPEICICHHOS OHTOTCHETHYECKOE CO-
crosHue: 1) OT KaJeHOapHOTO BO3pacTa MapluuajbHOTO KycTa, 2) OT TOTO, B
KaKOM OHTOICHETHYECKOM COCTOSHHU ObUT MapIMATbHBIA KycT paHee (mis
TPETHEro W YETBEPTOro yueTa), 3) OT BpeMeHH yueTa (YCIOBHs Io/1a).

Brauane He0OOXOANMO BBISIBHTH, €CTh JIM 3aBUCHMOCTD MEPEX0/a MapLii-
QJIBHOTO KyCTa B OINPE/ICICHHOS OHTOTCHETHIECKOE COCTOSHHE OT €ro KalleH-
IapHOro Bospacta. [t 3Toro HeoOX0qUMO COCTABUTH BO3PACTHBIC CHIEKTPHI
OTICJBHO [0 OHTOTCHETHIECKUM COCTOSIHUSIM U OTACNBHO 110 rogam. Ha puc.
6 HpeACTaBICHBI BO3PACTHBIC CIIEKTPHI IS HMMATYPHBIX apPLUHAIBHBIX KYC-
TOB Ha BTOPO#1 roj.
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Bo3pacTHbie CHEKTPhI IS OAHOJETHUX UMMATYPHBIX MapUUATbHBIX KyC-
TOB Ha BTOPOM Troj He paznuyarorcs B pazHbix L1 (X2:9,45;v:9; P>0,3),Ha
puc. 6A mpuBesieH 00bEANHEHHBIN BO3PACTHOM CIIEKTP ISt BCEX U3YUYESHHBIX
II1. Bospmias 4acTh OMHOJETHHX HWMMATYPHBIX MApIHATbHBIX KYCTOB Ha
BTOPOW TOM MEPEXOAAT B CICAYIONICe — BUPTHMHUIBHOE OHTOTCHETHYCCKOE
cocrosiaue (46,3%).HamMHOTO MeHbIe KYCTOB TPOIYCKAIOT OHO — IBA OH-
TOTCHETHYECKUX COCTOSIHUSL M IEPEXOMAT JHOO B MOJIOAOE T'CHEPATHBHOE
(28,4%),m160 cpasy B cpenHeBo3pacTHOe renepatuHoe (12,6%)onToreHe-
THYECKOe cOCTosiHUe. YacToTa KycTOB, MEPEUICINX B CTApOe TeHEPaTHBHOE
cocrosinue Hepenmnka — 1,1%.0OmHako, MBI HE MOXKEM C YBEPEHHOCTBIO CKa-
3aTh, YTO JAHHBIA KYCT MPOMYCTUJI KaKOE-TUOO OHTOr€HETHUECKOE COCTOS-
Hue. Bo3MOXKHO, POJOIKUTEIFHOCTh JAHHOTO COCTOSIHUSI ObLTa OYEHB KO-
POTKOM, ¥ MBI HE HAOIIOJATU 3TO COCTOSHHE BCICICTBUE TOTO, YTO YUET
MPOBOAMIICS OJMH Pa3 B roj. XapakTepHa BBICOKAS YaCTOTA MapIUAbHBIX
KyCTOB MocTreHepatuBHoro nepuona (11,19%).

Bo3pacTHble CHEKTpbl NBYXJETHHX MaplHajIbHBIX KYyCTOB DPa3jMYHbI B
pasubix 1T (puc. 6,B5-]1, x2=25,18;v=4;P<0,005). MOXHO 3aMETUTh, YTO
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Puc. 6. Bo3spacTHble CHEKTPHI U IMMAaTyPHBIX HapIHAIBHBIX KyCTOB Ha BTOPOH ydeT
(mepexon |—ll): A — 1151 OXHONETHUX UMMATYPHBIX IapLHaIbHBIX KycTOB, b — st nByx-
JIETHUX MMMATypHBIX HapOuanbHEIX KycToB B LI1 1, B -— mus OByXJIeTHHX MMMATypPHBIX
napuuansHeIX KyctoB B LIT 3, I — it AByXIeTHUX MMMATypHBIX HapIUAIbHBIX KYCTOB B
LIT 4, 1 — nuist ABYXJIETHUX MMMaTYPHBIX MapluanbHbX Kyctos B L{IT 5.
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napIyaibHble KYCThI, HAXOAMBIIMECS 2 r0Jla B UMMATYPHOM COCTOSIHUH, Pa3-
BUBAIOTCS B CpejiHeM ObicTpee. YacToTa MOJIOABIX T€HEPATUBHBIX MapIHalib-
HBIX KycTOB (B mesom jutst Bcex LIIT) cocraBmsier 38,9%,cpeaHeBo3pacTHRIX
U CTaphIX T€HEPATUBHBIX MAPUHUAIBHBIX KycTOB — 31,2%,T.€. y ABYXJIETHHX
UMMAaTYpPHBIX HaplHAIbHBIX KYCTOB HAOJIOAETCsl CABHT B OoJiee crapline
OHTOT€HETHYECKHE COCTOSIHUS, TI0 CPABHEHHUIO C OJHOJCTHUMH HUMMATYPHBI-
MU MapIHalbHBIMH KyCTaMH.

Bo Bcex LIl Ha BTOpOI# ydeT BO3pacTHBIE CHEKTPHI ABYXJIETHUX Mapiiu-
aNBHBIX KYCTOB OTIHYaroTcs oT oxHoseTHux (P<0,005-0,001).

Jlyist aHanu3a BO3pAaCTHBIX CIIEKTPOB HA TPETHH TOJ| HAOIIOACHHS BKIIIO-
YalOTCSl UMMATYPHBIE MaplIUalbHbIe KYCTHI, 3apETHCTPUPOBAHHBIE B 3TOM
onroreHetnueckoM coctossHuu B 2000T., u meperieqmme B APyroe OHTOTE-
Hetuueckoe coctosiaue B 2001r. Tak kak KaJleHIapHbBIA BO3pACT MapIuaib-
HBIX KycTOB omnpeznesui B 1999r., To 310 OynyT yXe ABYXJIETHHE M TPeX-
JIETHHE UMMATYpHBIE TapiuaibHbie KycThl. Ha Tpertuii rox nHabmonenus (te-
pexoxa [l—Ill) Bo3pacTHBIE CHIEKTPHI I BCEX UMMATYPHBIX IapIHabHBIX
KYCTOB pa3Horo Bospacta (2-x u 3-xsetnux) omuHopoxusl (P=0,93) puc. 7).
OTH BO3pPACTHBIC CHEKTPHI OTINYAIOTCS OT CIIEKTPOB YISl OJHOJIETHUX UMMa-
TYPHBIX KYCTOB BO BTODOW IO/ U JUIS JIBYXJETHHX MMMATYPHBIX MMaplualib-
HBIX KycTOB B III1 3 1 HE OTIMYAIOTCS OT BO3PACTHBIX CHCKTPOB Apyrux L{IT
(Ne 1, 4wu 5). Ha tpertuii rox (I1—Ill) B Bo3pacTHOM criekTpe MpeobamarT
MOJIOJIbIe TeHEpaTHBHBIE MapiuanbHbie KycThl — 39,0%.J[ocTaTouHO BBICOKA
YacTOTa CPEIHEBO3PACTHBIX TreHepaTHBHBIX (26,8%) M  BUPTHHUIBHBIX
(18,3%)mapunanbHbIX KYCTOB.
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Puc. 7.Bo3pacTHble CIEKTpPBI 11 UMMATypHbIX napuuansHbix ([1K) kycros
Ha tperuii rox (I1—111).
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[TapiuaneHBIX KyCTOB, KOTOpPbIE OCTAJIMCh U Ha TPETHH roJ B UMMAaTyp-
HOM OHTOTCHETHYECKOM COCTOSIHHH, HE OBLIO.

AHAJOTUYHBIM 00pa30M JJIsl OCTATBHBIX OHTOTCHETUICCKHUX TPYIII OTpe-
JIeJSUIA 3aBUCUMOCTh OT KaJIGHIApHOTO BO3pacTa IMepexoja MaplHalbHBIX
KyCTOB B JpYyrH€ OHTOT€HETHYECKHE COCTOSHUA B mpezgenax oxHoit LIT u
onHOro rojma. HaumHast ¢ BHPTHHWIBHOTO OHTOT€HETHYECKOTO COCTOSHHS,
KaJCHOApHBIH BO3PACT MMapIHMajIbHOTO KycTa HE BIHMSICT Ha €r0 Iepexon B
KaKoe-TO OTIPE/ICIICHHOE OHTOTEHETHIECKOE COCTOSIHUE.

Tak Kak KaneHAapHBII BO3PACT MAPIHAIHHOTO KyCcTa HE BIUSCT HA Iepe-
X0/ B APYro€ OHTOTEHETUYECKOe COCTOsIHUE, JaHHble 1o oxHoi LI u oano-
My TOMY, HO [UIS Pa3HOTO KaJICHAApHOTO BO3pacTa MOXHO OO0BeIMHUTH. [la-
Jiee B mpeJieNiax OJHOTO rofa u B npeaenax onuoit LIT moxHO nmpoBecTH aHa-
JIU3 3aBUCUMOCTH Mepexoa MapuualbHOTO KycTa OT TOrO, B KAKOM OHTOTe-
HETUYECKOM COCTOSIHMM HaXOAWJICS MapUUalbHbIN KYCT B MpeablAyIIne yye-
ThI. JI71s1 3TOTO COCcTaBneHa tabdn. 11.

Tabmuma 11
Bo3spacTtHble cneKTpbI MoJI0/ibIX renepaTuBHbIX (2000 r.) napuuaibHbIX
KyCTOB Ha TpeTHii rox Ha6arogenns (2001 r.) 8 LIT 4

OHTOreHETHYECKOE COCTOSTHHE B OwnTtorenernyeckue coctosiuust B 2001r.
Bcero
npeasiyniem yuere (8 1999r.) A 23 ss 5 sc
im 19 8 4 2 5 38
% 30 8 3 1 2 44
[} 35 12 6 - 1 54
Bcero 84 28 13 3 8 136

AHaIu3 TOMy4eHHON TaOIHIBI CONPSHKEHHOCTH MPOBOIMIICS C MOMOIIBIO
TOYHOTO KpuTepus Pumiepa (¢ HCMOIb30BAHHEM KOMITBIOTEPHOH MPOrpaMMBbl
RCEXACT). dnst tabn. 113nauenne P=0,30. AHanoru4HsiM 00pa3oM mouy-
YEeHBI PE3YJIbTATHI JJIS1 BCEX OHTOTCHETHYECKUX COCTOSHUHN, HAUNHAsK ¢ MOJIO-
JIOTO TeHEPATHBHOTO, JUISl TPETHETO M YETBEPTOro roja HabmroneHus. OKasbl-
BAETCsl, YTO BO BCEX CIydasX Ha M3MEHCHHE OHTOTCHETHYECKOTO COCTOSHHMS
HE BIIHMSET TO, B KAKOM OHTOTCHETHYECKOM COCTOSIHMH HaXOHJICS MapIaib-
HBI KycT B IpeAblaylnye ydersl. JlaHHEIE, ITOJyYeHHBIE TAaKHMM OOpasoM,
OIATh OOBEIUHAIOTCS. B UTOre MBI IOTy4aeM BO3PACTHBIE CIIEKTPHI OTACIIb-
HO JUIsl OHTOT@HETUYECKOTO COCTOsIHUS, B mpexaenax oxHou LI u omnoro
roza.

MEI cpaBHHMBAJIM BO3PACTHBIE CIIEKTPHI MEPEXOI0B NMapIHAIBHEIX KYCTOB
B pasHeix L1 B npexenax oxHOro roxa HaOMIOAEHHS, a TaKXKE BO3PACTHBIC
CIIEKTPHI NEPEXO0J0B MaplUaiIbHBIX KycToB mnpenenax oxuod L1 B pasHsie
rogel. B mpenenax omnoro roxa III, He pasmuuaromuecss M0 BO3PacTHBIM
criekTpaM, Obutn oOBbenuHEeHBl. B KauecTBe Mephl, KoTOpas Obl OLleHHBasa
pacripezielieHie MaplUuajbHBIX KyCTOB IO OHTOTCHETHYECKMM TIpYIaM B
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MOCJIEIYIONTNE TO/Abl, HaMU OBII HMCHONB30BaH HWHIEKC BO3PAaCTHOCTH A
A.A. Vpanosa [18]. OH moka3pIBacT COOTHOIICHHE MAaPLUHUATIBbHBIX KYCTOB
pa3HBIX OHTOTEHETHYECKHX COCTOSIHUH, W XapaKTepu3yeT IIyTH Pa3BHUTHS
napruanbHbIX KyctoB B L{I1. B ntore Obuin mosrydeHsl clieyroniyue pe3yiib-
TaThl.

BupruHuibHbIC MapuUalbHbIE KYCThI. BO3pacTHbIE CHEKTPHI B pa3HbIC
cpoku yueta (I—Il, 1 —llIl, Il -IV) B npexenax oxuoit LI kak pa3nuyaroT-
csa (IT 1 u 5), tak u He pasmmuatorcs (LIT 3 u 4). T.e. BIusHUE YCIOBHI
rojia Ha paHHHE JTalbl Pa3BUTUS KYCTa HOCHT JIOKAJIbHBIH MECTHBIH Xapak-
Tep, YTO 00YCIIOBICHO MECTOTMOIOKEHHUEM KOHKPETHOH MOMYJISIIUH.

Ha nepexone |—1l Beienstorcest 3 Tpynisl 0THOPOIHBIX MO BO3PACTHOMY
cnekrpy L{IT: LIIT 4, IIT 145 u LII 3. Ha nepexoxe Il—lll takux rpymm
tonbko aBe — LIIT 1+4+5wu LII 3 (puc. 8). [lapuuanbHbIX KycTOB, KOTOPbIC
OCTaJINCh M HA TPETHH Toji B BUPTHHWILHOM OHTOT'€HETHYECKOM COCTOSHHH,
He OBLIO.

Bricokast 4acToTa mapiuaibHBIX KYCTOB OpYCHUKH XapaKTepHa JUIs MO-
JIOZIOTO ¥ CPEAHEBO3PACTHOTO TeHEPATHBHBIX COCTOSIHUI. YacToTa ux Kojeo-
nercst ot 15-17%g 11T 3 mo 25-62%s apyrux LI, mpuyeM dacToTa CpeaHe-
BO3PACTHBIX T'€HEPATUBHBIX MapiuaibHeiX KycToB B LI 3 Beime (51-62%)
yem B apyrux LII. Yacrora nmapuuajbHBIX KYCTOB CTapOro T'€HEPAaTHUBHOTO
COCTOSIHHUS ¥ ITOCTICHEPATUBHBIX BO BCEX CIyYasx coCTaBisieT He bonee 13%.

707 @Il LI 4, A=0,437

@ I-11, LI 1+5,A=0,513
Ol-11, OIT 3,A=0,611
BI-1, OIT 1+4+5,A=0,398

B1-m, 11 3,A=0,532
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Puc. 8. BospacTHble CEKTpbl U1l BAPTUHUIIBHBIX MAapIUHAIBHBIX KYCTOB B PasHbIE
nepexo/pl (rofsl).
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Takum o6pazom, B I[I1 3 HabGmromaercst CMEIIEHHE OHTOT€HETHYECKUX
CIEKTPOB B CTOPOHY CTAPhIX OHTOTEHETHYECKUX COCTOsIHMIA. MHIeKC Bo3pac-
THOCTH B 00a roma oueHb BeICOK — 0,611m 0,532.Takum 00pazoMm, MOKHO
npeAnoaokuTh, 4to B L1 3 maprmanbHbie KyCcThl MPOXOAT CBOW OHTOT€HE3
owicTpee, o cpaBHeHUIo ¢ Apyrumu LI1. Kpome Toro, Mo>kxHO BHAETH, UTO Ha
nepexone || —IIl B LIT 1, 4u 5 mabaromaroTcst 3aMeIJICHHBIC TEMITBI pa3BH-
tast (A=0,398), mapruuansHple KYCTHl B OCHOBHOM IIEPEXOMAT B CIIEAYIOLIEE
OHTOTE@HETHYECKOe COCTOsiHUE. YacToTa ke MmapiuaibHbIX KYCTOB, KOTOpPbIC
MPOMYCTHIIM OJHO WIIM HECKOJBKO OHTOTEHETHUECKHX COCTOSIHHI HEBEIHKO
(ne 6onee 30%wu 10%KycTOB, COOTBETCTBEHHO). B TO ke BpeMst Ipu mpeIbI-
JYIIEM y4eTe B ATUX )K€ MOMYJSIUAX Habmoaancs 6osaee GBICTPBIH X0 OH-
TOTreHe3a — MHIeKC Bo3pacTHocTH paseH 0,437-0,513.

Morno/ible TeHepaTUBHbBIC MapUUAbHbIE KYCThl. BO3pacTHbIE CHEKTPHI B
pasusie cpoku yuera (I—ll, I —lll, 1l -1V) pasmuyatotes Bo Bcex LIIT. Ha
nepexoze |—Il BbmensioTCS 1BE Tpymmbl OAHOPOJHBIX MO BO3PACTHOMY
cuektpy LIT: IIIT 1+4 u IIIT 3+5.Ha nepexoae || —Ill Bo3pacTHbIC CrieKTpHI
Bo Bcex LT omnoponnsl. Ha mepexone Il -1V takux rpynm takxke aBe, HO
KOMOWHAIMs uX HecKobKo wHast — [[IT 1+3+4u III1 5 (puc. 9).
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Puc. 9. BospacTHble CHEKTPHI UL MOJOABIX T€HEPATUBHBIX IapIHAIBHBIX
KYCTOB B Pa3HbIC IIEPEXOABI (FOABI).

Bo Bcex ciyudadx IOCTaTOYHO BBICOKOW YacCTOTOM XapaKTEpHU3YIOTCS
CPETHEBO3pACTHBIC TCHEPATUBHBIC MaplIUAIbHBIC KYcThl — He MeHee 50%.
MoXHO 3aMETHUTb, YTO AJII HEKOTOPBIX TPYII OJHOPOAHBIX IO BO3PACTHOMY
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cnektpy L{I1 naGmonaercst cMmelleHre B CTOPOHY Iepexojia MaplHaibHOTO
KycTa B Ooyiee CTapoe OHTOTCHETHYECKOE COCTOSHME. TakuMH IpynnaMu
sisitoTest LT 3 u 5 B mepexone |1—1l, Bce LI B mepexone | —IIl u IIIT 5B
nepexoze |l —IV. [lng Hux xapakrepHa HU3Kas 4acTOTa CPEIHEBO3PACTHBIX
reHEepPaTHBHBIX IapIHAIbHBIX KyCTOB M BBICOKAs YaCTOTa CTapbIX IT'€HEPATHB-
HBIX KyCTOB 10 CPaBHEHHIO C JPYTMMH IpylIamMu. B mocieqHux mapruanb-
HbIE KyCTBI IIPOXO/ISIT OHTOTeHE3 ObICTpee (MHICKC BO3PACTHOCTH KOJIEOIeTCsI
ot 0,623m0 0,672).

CpenHeBo3pacTHBIE MaplHalbHbIe KYCTBl. Bo3pacTHBIC CHEKTpH B pas-
ueie cpoku ydera (I—ll, 1 —lll, Il —1V) paznuyarorcs Taxke Bo Beex LTI,
KaK M Yy MOJIOABIX T€HEPAaTHBHBIX MaplHalbHEIX KycToB. Ha mepexone |—ll
BBIJICIISIFOTCS ZIBE TPYIIIBI OHOPOAHBIX 110 Bo3pacTtHoMy cnektpy LIIT: IIIT 1
u L1 3+4+5.Ha nepexone Il —Ill — nBe rpynmer — LIT 1+4 u 1T 3+5. Ha
nepexoze |/l -1V takux rpymm Toxke aBe, HO KOMOWHALMS UX ONATH WHAS —
LIT 1+4+5u LI 3 (puc. 10).T.c., omsITh B TOW WM UHOW CTETICHH HA BCEX
nepexomax oraesttorest LIIT 3 u 5. TouHo Tak ke Kak ISl APYTHX OHTOTEHE-
THYECKUX COCTOSIHUI B BO3PACTHBIX criekTpax ¢ yuactuem LIIT 3 u 5 mpowuc-
XOIUT CMEILEHUE JOJIM MaplHaIbHEIX KycTOB B Oojiee cTapble OHTOTCHETHU-
YeCKHe COCTOSIHUS. YacTOTa CTapblX I'€HEPAaTHBHBIX IMapIHalbHBIX KYyCTOB
HIDKE, a 4acTOTa IapLHalbHBIX KYCTOB IOCTT€HEPATHBHOTO IEpHOJA BBILIE
o cpaBaenmto ¢ IIT 1 u 4. EcrectBenno, uto B otux LIT (Ne 3 u 5) mapuu-
aJIbHBIE KYCTHI POXOAAT OHTOTEHe3 ObIcTpee, mpuuyeM Ha nepexone |—Il n
II—III (A paBen 0,851u 0,849,c00TBETCTBEHHO).

B1-11, TIT 1,A=0,761

ng O 1-11, 1T 3+4+5,A=0,851
704 B -1, 01T 1+4,A=0,704
604 @1, 0 3+5,A=0,849
504 B8-v, 11 1+4+5,A=0,763

B 1I-1v, 111 3,A=0,814

Yacrora I1K, %

OHTOreHETUYECKOE COCTOSIHIE

Puc. 10. Bo3pacTHble CIEKTPBI Ui CPSAHEBO3PACTHBIX T€HEPATUBHBIX MapIHaIbHBIX
KYCTOB B Pa3HbIe IepeXo/bl (Fo/bI).
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Crapble TeHepaTHUBHBIC MapIUalbHbIe KYCThl. B mpemenax ommoi IIIT
BO3pacTHeIe crieKTpsl B pasusie roasl (I—ll, 1 —IIl, Il —IV) #e pasnmuuaror-
cst Bo Beex LIIT (puc. 11). CieKTpoM OHTOTCHETHYECKUX COCTOSIHHH OT ApY-
rux HIT omsate ornuuaercs LT 3, a taxke LIT 1. Jma LI1I 3 xapaktepHO
CMElIeHNEe B OHTOTGHETHYECKHX CIIEKTpax K 0oJjiee CTapbIM MaplHaibHBIM
KycTaM, T.e. 37IeCh OIISTh NaplHalbHble KYCTHI MPOXOAAT CBOM OHTOTECHE3
ObIcTpee, BepHee, ObicTpee morubaroT. it Bcex ciryyaeB XxapakTepHa HU3Kast
JIOJTISI CEHWIBHBIX MapriuainbHbIX KyctoB. s LIIT 1 oTmeueHa BhICOKas yac-
TOTa CYOCEHHJIBHBIX MapIMaibHBIX KycTOB (68,8%), HM3Kas CEHWILHBIX H
ormuparonmx (14-17%).B II1 4 u 5 BbicoKa yacToTa IMapuuaibHBIX KyCTOB,
MepenenX B CyOCEHMIBHOE OHTOreHeTHYeCKoe coctosiHne — 48,5%,He-
CKOJIbKO HIDKE YaCTOTa OTMHUPAMONIHX KycToB — 36,2%u oueHb HH3Kas Ce-
HUJIBHBIX KycTOB — 15,3%.

CyOceHnIbHbIE TapuualibHble KYCThl. Bo3pacTHbIE CIEKTpHI B pa3HbIC
cpoku yuera (I—Il, I —=lll, Il -1V) a5 3Toi OHTOreHETHYECKO# TPYIIITBI HE
pas3nuyaroTcs MeXIy coOoif, IT03TOMY aHAIN3 MPOBOIMICS MO OOBEIUHEH-
HBIM JNaHHBIM. Ha puc. 12 mpencTaBiieHBl YacTOTHI MapIAATBHBIX KYCTOB
Pa3HBIX OHTOTEHETHYECKHX COCTOSIHHH, B KOTOpPBIE MOTYT NEPEXOIUThH Cy0-
CeHWIbHBIE NapuuansHble KycTsl. L{I1 o0beannstores B n18e rpymmsl — LT 1
u IIIT 3+4+5,

704 [T 1, A=0,908
60 2 O LT 4+5,A=0,928
50 m [T 3, A=0,953

Yacrora [1K, %

OHTOTEHETUYECKOE COCTOSIHUE

Puc. 11.Bo3pacTHble CIIEKTPBI UL CTAPBIX TeHEPATHBHBIX MapI[HAIBHBIX KyCTOB.
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11T 1, A=0,962
B LT 3+4+5,A=0,969

Yacrora I1IK, %

OHTOTreHETUYECKOE COCTOSHUS

Puc. 12.Bo3pacTHble CIIEKTPbI 1Sl CyOCEHMIBHBIX MapUalbHbIX KyCTOB
B pa3HbIe Iepexoibl (robl).

Jost IT 1 B GoubImie#t cTenmeHH XapaKTepeH MepeXxo]] B CEHUIBHOE CO-
CTOSIHWE, U B MEHbIIIeH Mepe — B oTMuparoniee cocrosiaue. s apyrux LIT
HaOIOAaeTCsl TPOTHUBOIIONOXKHAS KapTWHa. B 3TOM ciydyae mapuuanbHBIC
KYCTBI IIEPEXOIAT B OTMHPAIOIIEE COCTOSIHIE, T.€. OBICTpee MOTHOAIOT.

3akJjouenue

Takum o0Opa3omM, Te mapIuagbHbBIe KYCThl, KOTOpbIe He MOTHOIN U HE OC-
TaJIACh B CBOEM Y€ OHTOTCHETHYECKOM COCTOSHHH, IEPEXOIIT, B IPYroe
OHTOTCHETHYECKOE COCTOSIHUE. B03MOKeH MPOIYyCK OJHOTO T HECKOJIBKHIX
OHTOTCHETUYECKHUX COCTOSHUH. YacToTa, MPUHIUI U OCOOCHHOCTH IEepPEeX0-
JIOB B JIPYro€ OHTOTEHETHYECKOE COCTOSHHE, MPOMYCK OHTOTEHETHYECKHUX
COCTOSIHUH 3aBUCAT OT psfa MPUYHMH. OT BO3pacTa MapuuaibHOro Kycrta (y
MMMATYPHBIX MapIHAIBHBIX KYCTOB); OT OCOOEHHOCTEH roja HaOJIoICHHUS,
OT MECTOOOHMTaHUS KOHKPETHOHM HECHOMOIYISIUN; YCIOBHHA TPOU3PACTAHUS
Ka)XI0TO KOHKPETHOTO KyCTa W, MO-BHANMOMY, OT OMOIIOTHYECKHX OCOOCH-
HOCTEH caMoro KycTa.

CHeKTpbl OHTOTEHETHIECKUX COCTOSTHUM pa3nudHbl B pasHbix LI u me-
pexomax. B IIIT 3 u B meHbIeii ctenenu B LII1 5 mapimanpHbIe KYCTHI Xapak-
TEPU3YIOTCS 0oJiee OBICTPHIM XOJIOM OHTOTEHE3a. DTO MOXKET OBITh 00BsCHE-
HO HECKOJIbKAMH IpuunHamu. Bo-mepebix, LT 3 xapakTepusyercst HanboJiee
BBICOKOW THOETBI0 MapIUATBHBIX KYCTOB PAa3HBIX OHTOTCHETHYCCKUX CO-
crostuuii. Bo-BTOpHIX, B nanHoi L{IT oTMeueHa HU3Kas yacToTa mapLuuaibHbIX
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KYCTOB, KOTOpBIC OCTAJIUCh B CBOEM OHTOTCHCTHYCCKOM COCTOSIHUU. B-
TPETHHX, 3TO MOKET ObITh CBS3aHO C IKOJOTMYECKUMH YCIOBUSIMHU JAHHOTO
MecTooOuTaHus. XOTsI IKOJOTHYECKUE IIKAIBI U HE BBISIBHIM PE3KHX OTIIH-
yuif, [{IT 3 —3T0 GoJice OTKPHITOE MECTOOOUTAHUE, TAK KAK 3aHUMAET OITy-
HIeYHOE HONoXKeHHe. [10THOTa JPEeBOCTOSI B TAHHOM MECTOOOMUTAHUH camast
ams3kas — 0,5 forma kak B Apyrux mojHoTa apeBoctos cocrasiser 0,8). B-
YETBEPTHIX, 3TO — CPABHUTEIBHO MOJIOAAs TOMYJIALHs, KoTopas chopMUpo-
BaJIach IOCJIe HM30BOTO moskapa B 1972romuy.

To ObICTpHIA, TO O0JIee MEUICHHBIM X0/ OHTOT'eHe3a MaplIualbHBIX KYyC-
toB B LII1 5, BeposTHO, CBsI3aH C TEM, YTO 3Ta ICHOIOMYJISIIKS caMasi crtapast.
Bospact npeBocros coctasiser okoso 90 ner. [omynsinus chopmupoBanack
OYCHb JABHO, W, BO3MOXHO, OHTOTCHE3 MApIHAJIbHBIX KYCTOB 3aBUCHT OT
YCIIOBUIA TO/Ia U PA3IMYHOTO BIUSHUS YTUX YCIOBHUIA HA MAPIUATIbHbIE KYCTHI
Pa3HBIX OHTOTEHETHYECKHUX COCTOSHHUIA.

IIIT 1 chopmupoBanach CpaBHUTENHLHO HEABHO — IIOCIIE HU30BOTO MOXKa-
pa B 1993romy. OHa BOCCTAaHABIMBACTCS M3 OCTABLIUXCS HEIOBPEKICHHBIX
OTHEM KOPHEBHIIl OPYCHHKH, a TaKkyKe Oiarojmapsi BEreTaTUBHOMY pa3pacTa-
HUIO 0c00€i OPYCHUKH U3 YIaCTKOB, HE 3aTPOHYTHIX TIOKAPOM.

HIT 4 sBrsieTcs, MO-BUANMOMY, CaMOH YCTOWYMBOW, OHA WMEET CaMblit
BBICOKHH HMHAEKC BoccTaHOBieHHss — 0,42, BBICOKUI MHIEKC 3aMEIeHUsT —
0,61 u amskuit uaaekc crapenns — 0,08.B mannoit L{I1 oHTOreHe3 mMapriuaib-
HBIX KYCTOB HE MOJIBEPIKEH KAKUM-JITUOO CHIIbHBIM JUHAMUYECKUM BapHAI[H-
SIM ¥ OTJINYAETCs O0Jiee-MeHee YCTONUUBBIM XOI0M.

CrenoBaTebHO, OHTOTEHETUYECKUE MTYTU MApIUATbHBIX KYCTOB OpyCHH-
KU YpPE3BBIYAWHO M3MEHUYUBBI M OOYCIIOBJICHBI IEJBIM KOMILUIEKCOM (hakTo-
poB.

Takum 00pa3oM, HaOJOIEHHE 38 MAPKUPOBAHHBIMHU TAPIUATBHBIME KYC-
TaM{d OpYCHHKH B T€UEHHE YETBHIPEX JIET BBIIBUJIO OOJBIIOE pa3HOOOpasne
OHTOT€HETUYECKHX MyTeH.

B cpenanem HanOosbllasi CMEPTHOCTh MapIMANbHBIX KYCTOB XapakTepHa
JUIS OIHOJIETHUX HMMMATYPHBIX U CYOCCHWJIbHBIX HapIMAIBHBIX KYCTOB —
6omnee 20%. Beicokass rubeiap MapHHUaibHBIX KYCTOB OOYCJIOBJICHA TaKKe
IKOJIOTUYECKUMU YCIIOBUAMH MECTOOOUTAHUS U YCIOBUSIMU TO/A.

Yame oCTaroTCS B CBOEM OHTOTCHCTHYECKOM COCTOSIHUM —OIHOJICTHHE
UMMAaTypHBIC U CyOCeHMIIbHBIE mapiuaibhbie KycThl (40%), cpenneBo3pacTt-
HBIE U CTapble TeHEPATUBHBIE MapuuaibHbie KycTol (55%).

[epexoa mapuagbHBIX KYCTOB B JAPYrOo€ OHTOTCHETHYCCKOE COCTOSIHUE
00yCIIOBIICH [ENbIM PsitoM (DakTOpoB. B KkauecTBe Mephl, omperesstoniei
Hepexobl MaplHaNbHBIX KYCTOB B JPYrHe€ OHTOTCHETHYECKHUE COCTOSHHS,
MOYKHO HCIIOJIb30BaTh MHICKC BO3pacTHOCTH A.A. YpaHOBa, XapaKTepu3yro-
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K BO3PACTHBIE CIEKTPHL. B pasHble Tojbl MapiuaibHBIE KYCTHI OJHOTO
OHTOTEHETUYECKOTO COCTOSHHSA JAIOT PasjMUHbIE CIIEKTPEL. B OfMH U TOT ke
TOJI MapIHabHBIE KYCTH OJHOTO OHTOT€HETHYECKOTO COCTOSHHUS MEPEXOIAT
B pa3HbIE OHTOTEHETHYECKHUE COCTOSIHHSL.

PaGota BBIIONHEHA TpH mojepkke rpanra POOU (06-04-49191z) u
rparra Mapl'V (3amanue MunoOpaszosanus P®).
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ONTOGENY PATHWAYS OF THE COWBERRY PARTIAL
SHRUBS (VACCINIUM VITISIDAEAL.)

L.V. Prokopyeva, N.V. Glotov

Development rates were examined in partial shrdbsowberryVaccinium vitis-idaean
1999-2002, at the territory of the state naturemes «Bolshaya Kokshaga», in four pine stands
with green mosses. Characteristic of the examioedlities is presented.

Four-year observations performed on the marked eowtpartial shrubs revealed a variety
of ontogeny pathways. The report presents dateD@rvariants developed by the cowberry par-
tial shrubs been registered in immature ontogersttite. The partial shrubs that were registered
in virginal ontogenetic state revealed 71 variatitese in young generative state developed 67
variants; the corresponding values also made: #B the plants in middle-age generative state,
29 — for those in old generative state, 13 — ferdhbsenile and 5 — for the senile one.

In all cenopopulations, some part of partial shrpbashed, whereas others demonstrated
transitions with either successive developmentliobatogenetic states, or retained the same
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state of ontogeny for more than a year, or evertechsome ontogeny states. On an average, the
highest mortality of partial shrubs (exceeding 208@)s observed in one-year immature and
subsenile partial shrubs. High mortality of parsarubs was also caused by ecological condi-
tions of both habitats and seasons. Specimensétained their ontogeny state were usually
immature one-year plants and subsenile partialbsh(about 40%), or either the middle-aged
and old-generative partial shrubs (55%).

Transition of partial shrubs into another ontogenstate is caused by a whole variety of
factors. As a measure to determine the transitfquadial shrubs into other ontogenetic states,
one can use the age index proposed by A. Uranoldcacterize age spectra. In different years,
partial shrubs of the same ontogenetic state agpedevelop distinct spectra. In the same year,
partial shrubs of the same ontogenetic state wamsto different ontogenetic states.



