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BBEJIEHHUE

JlecHOE CeNIEeKIIMOHHOE CEMEHOBOJICTBO — CIEHU(HUYIECKOe HalpaBlIeHHE
JIECHOTO XO3fHCTBA, BO3HUKAIONIEE HA CTHIKE CENEKIUH, KaK IPHUKIATHON
HayKd ¥ CEMEHOBOJICTBA, KaK BHJA IPOW3BOJCTBEHHOH IESTENBHOCTH. JTO
OJlHa M3 HEMHOTHX c(ep JEeCOXO3IHCTBEHHOH AEATEIBHOCTH, TA€ HAYJIHBIC
HCCIIENOBAaHMS JOJDKHBI OBITh HEOTHEMJIEMOH YaCThIO CaMOro IPOU3BOJCT-
BEHHOTO IIpOIlecca, TaK KakK CEJICKIMOHHAs paboTa MoJpa3yMeBaeT MOCTOSH-
HOE TIOBBIIICHHE T€HETHUECKOTO YPOBHS (TIOPSAKA) IECOCEMEHHBIX TUIAHTALIN
" Apyrux CCJICKIIUOHHBIX O6'beKTOB. Koneunsim IMPOAYKTOM CEIICKIITMOHHO-CE-
MCHOBOAYCCKOTO IMPOU3BOACTBEHHOI'0 HHKJIA ABJIACTCA TCHETHUYCCKH YIIy4-
LLIEHHBIH, B HJ€alie — COPTOBOM CEMEHHOI Marepuai AJid 1eJIe UCKYyCCTBEH-
HOTO JIECOBOCCTaHOBJICHHUS. BrIcIINii ypOoBEHb €ro pa3BUTHS YK€ JOCTUTHYT B
HEKOTOPHIX Pa3BHUTBHIX CTpaHaX, KOTJa BCE HOBBIE PYKOTBOPHBIE Jeca CO3/a-
I0TCSI TIOCaJJOYHBIM MaTepHajoM, BBHIPAIIEHHBIM M3 PailOHMPOBAaHHBIX COPTO-
BBIX CEMSIH.

B Hay4HBIX MyOMUKanMsIX 1 HOPMAaTUBHBIX JOKYMEHTAX IO BOIIPOCAM JICCHOH
cenexuun 1 ceMenoBocTBa 70—-80-x TooB XX Beka MpOoCMaTPUBAIOTCS pa3Max 1
IIMPOTA TUIAHOB, XapaKTEPHBIE JUIST CHCTEMBI XO3SHCTBOBAHMS, CYIIIECTBOBABIIEH
Ha Teppuropun ObiBiero CCCP. B TaexHOW 30HE MPEIIoaraioch CO3IaBaTh
JICCHBIC KYJIBTYPBL, B TOM YHCJIC U IIJIAHTAIIMOHHOT'O TUIIA, HA 3HAYUTCIIBHBIX I1JI0-
maasx. OJHAKO MOJMTHKO-OKOHOMHUYECKast cuTyanust Hadaia 90-x rogoB XX Beka
OKa3ajlach COBEpPLIEHHO MHOHU. B Poccum paspasuics 3aTsHKHON 3KOHOMUYECKUN
KpH3HC, HAYaJINCh SKOHOMUYECKHE Pe)OPMBI, TOBJIEKIIINE ITTyOOKHE CTPYKTYPHBIE
W3MEHEHHUs B SKOHOMHUKE. B J1eCHOIT MPOMBIIUIEHHOCTH U JiecHOM Xo3siiicTBe Ka-
pesnu Bce yKa3zaHHbIE COOBITHS M ITPOLIECCHI TPOSIBUIIMCH B BUJIE CIIajia MPON3BO/I-
CTBA, PE3KOT0 COKPAIIECHHS OI0KETHOTO (PMHAHCHPOBAHMS JIECHOTO XO35ICTBA U
COOTBETCTBEHHO PadOT IO CENEKIIIOHHOMY CEMEHOBOICTBY.

JlocTaTouHO CKa3aTh, YTO OCBOCHME pacueTHOW jecoceku B Kapemnm B
1990-x rogax HaxommiIochk Ha ypoBHE 60%. COOTBETCTBEHHO 3HAUHUTEIEHO CO-
KpaTWIach U IJIOINA/Ab BEIPYOOK. YIIUTH B MPONLUIOE OOJIBIINE TUIAHBI IO CO3/a-
HUIO JIECHBIX KyJbTyp. B 00macTé 1€COBOCCTaHOBIEGHUS aKIEHT SIBHO CTall
CMelaThCsl B IOJb3Y €CTECTBEHHOTOo BO300OHOBIEHMs. Tak, Hampumep, B
2004 roay moceBoM M TOcagkod ObLIO 3aKyiapTuBHpoBaHO 10,6 ThiC. ra. B
2005 romy moceB HE MPUMEHSIICS, U KYJIbTYphbl ObLIM CO3IaHbl TOJIBKO MOCal-
Koif Ha rutomaay 6,51 TeIc. Ta, Toraa kak B 1986 rony ecHbIe KyIbTyphl ObUIN



3aJI0’KeHBI Ha miomaan 66,3 Teic. ra. TakmM oOpas3om, 3a mociexnue 20 Jet mpo-
M30IIO0 COKPAILEHHE T'O0BOTO O0BEMA JIECOKYNIBTYPHBIX PabOT Ha MOPSAIOK.
XOopowIo M3BECTHO, YTO B MOCJEAHHE JECATUIIETHS CYILECTBEHHO H3MEHHJIACh
cTpykTypa lechonna. [lo Mepe HCTOIIEHHS CBOMX CBIPBEBBIX 0a3 JIECOIpPO-
MBIINUICHHBIC TIPCANIPUATHA BMECTO BBICOKOIIPOU3BOAUTEIbHBIX COCHAKOB Ha
CyXozoJax Bce Oonblie ObUIM BBIHY)KIEHBI BOBJIEKAaTh B JKCIUTyaTalldi0 MEHee
MIPOAYKTHBHBIE €IbHUKH M COCHSKM Ha W30BITOYHO YBJI&XKHEHHBIX MOYBAX, a
TaKKe €noBO-0epe30Bble BTOPHYHBIE JPEBOCTOH, C(HOPMHUPOBABIINECS M3 €JIO-
BOTO MOAPOCTA TIPEABAPHUTENHHOTO W TOCIEAYIONIEr0 BO300OHOBIICHUSA. TakuM
00pazoM, caM MOTEHIHal 3aroTOBKM COCHOBBIX INHIIEK Ha JIeCOPYOOUHBIX
JIeIsTHKaX CYIIECTBEHHO CoKpatmiics. Bee aTo mpuseno k Tomy, uro B Kapenun B
koHIle 80-x — Hagane 90-X TOIOB CTaIM CO3aBATHCS MPEUMYILECTBEHHO KYJIbTY-
psl e, x0T B 1960—1970-e roms! cutyarms Oputa coBepieHHO HHOH. B 1993 ro-
Jly JOJIsl COCHBI cocTaBuiia Beero 17,7% miomaau KyaeTyp. B nanbHeiiniem oHa
yBenuumnach 10 50,9% B 2004 u no 54,5% B 2005 roxax. Ilo Bceit BuaMMOCTH,
JIAHHOE COOTHOIICHUE B OJIIKAMIIINE TOAbI COXPAHHUTCS.

CokpallieHre NOTSHIIMATIBHONW BO3MOXKHOCTH 3arOTOBKH CEMSH XBOIHBIX
TIOPOJ, 0COOEHHO COCHBI, B BEICOKOIPOIYKTUBHBIX €CTECTBEHHBIX JAPEBOCTOSX
00YCIJIOBIIBAET HACTOATENBHYI0 HEOOXOJMMOCTh MPOJIOJDKEHHST paHee Haya-
THIX pa0boT Mo POPMHUPOBAHHIO MOCTOSHHON JIecoceMeHHOM 0a3bl B Kapemnum.
KnroueBoe Mecto B pemeHHH 3TOH MpoOIEeMBI OTBOAWTCS 3aKIAAKE JIecoce-
MeHHBIX manTanuii (JICIT) mpuBUTEIM MTOCaOYHBIM MaTEpHAIOM HIIH KJIOHO-
BeIX JICII. ITpaBHiIbHOCTE M30PAaHHOTO HAINpaBIICHUS yOEAUTENHFHO ITOATBEp-
JKTaeTcsl JaHHBIMA MHOTOJIETHUX Hccienoanuii [lerposzaBoackoit JIOC Jlen-
HNWJIXa, Uncturyra neca Kapensckoro HI[ PAH u nmpou3BoacTBEHHBIM
OMBITOM psizia Jecxo30B. OnaHako HeOonpmion reneruueckuit agpdext JICIT 1
TOPsIZIKa, HU3Kas YPOXKAHHOCTh YacTH KJIIOHOB U, KaK CJIEJCTBHUE, BHICOKas Ce-
6eCTOI/IMOCTI) CEMSAH BBIZBAJIM CKENITUYECKOEC OTHOIICHUE psAda YUCHBIX U CIIC-
LUAJIMCTOB K IJIFOCOBOM CEJIEKIMH B IIETIOM.

B HacTosmelt paboTe OJHON M3 OCHOBHBIX OBLIA HJIEs MOKa3aTh, YTO, HC-
MOJIb3YSl TEHETUYECKHH MOTEHIHAN BUAa U COOJII0/ask OCHOBHBIE TOJIOXKEHHUS
arpoTEXHUKHU M TEXHOJIOTHH 3aKJIaJKH U dKcIuTyaTauy KI1oHoBbIX JICTI, Mox-
HO JOOUTBHCS 3HAYNTEIHHOTO TOBBIICHHUS MX ypOXaWHOCTH. COOTBETCTBEHHO
3TO TO3BOJMT CHHU3UTH CE0ECTOMMOCTh YITYyUIIEHHBIX CEMSH C OJHOBPEMECH-
HBIM YBEJIWYCHHEM UX JIOJU B 001IeM o0beMe BajioBoro cbopa cemsH B Kape-
nun. Jlpyrast OCHOBHasI 3a[a4a 3aKII0Yanack B TOM, YTOOBI, 0000IINB MHOTO-
JeTHUH (pakTHYecKui Marepuall, HaydHO 00OCHOBATh TO, YTO OTOOp ILIHOCO-
BbIX JepeBbeB u 3akianka JICIT 1 mopsaka ObLIM OYeHb BaXKHBIMHU, HO JIMIIIB
CaMbIMM IIEPBBIMU MEPOINPUATUAMU B PEaIU3aLMU CUCTEMBI IIJIFOCOBOU CEJIEK-
UM, ¥ JaBHO Ha3pelsia He0OXOJUMOCTh CJIeyaTh CIe YOI mar.



I'mapa 1. U3 HICTOPUU CEJIEKIIMOHHOI'O
CEMEHOBO/ICTBA XBOHHBIX B KAPEJIUA

B TeMaTuke JeCHBIX HAyYHO-UCCIIEN0BATENbCKUX YUPEKIACHUN PA3IINYHON
BEJIOMCTBCHHOW NOAYMHEHHOCTH, CyIIeCcTBOBaBIIMX B Kapenunm c¢ Havama
30-x rogoB XX BeKa, U3bICKaHUS 110 BOIIPOCAM JIECHON T'€HETHKH, CEICKIIUU U
CeJIEKLIMOHHOTO CEMEHOBOJICTBA BCET/ia 3aHUMAaJIH BaKHOE MECTO. Pe3ynbpTaTsl
9TO# paboThl MO3BONMMIN CHOpMHUPOBATh HEOOXOIUMBIH Hay4HbIH Oasuc s
CO3JIaHMUs B PECIYOJIMKE ITOCTOSIHHOM JIecOCEMEHHOW 0a3bl XBOWHBIX MOPO/] HA
TeHETUKO-CEJIEKLINOHHON OCHOBE.

LenenanpasieHHOe pelieHre JaHHOH mpobiemMsbl Obuto Hawato B 1960 ro-
Iy ¢ u3y4eHust GOPMOBON CTPYKTYPHI HOIYJISIINHA COCHBI U er. Bbu BeIsABIIC-
HBI ()OPMBI C IEHHBIMU XO3SIMCTBEHHBIMHM NPU3HAKAMH WM CBOIMCTBaMH, IIep-
CIIEKTUBHBIE Uil pa3BeleHuss B ycinoBusix Kapemun. B 1963-1967 romax
I'. M. Ko3y0oBsIM aHATOMO-MOP(OIOTHYECKUMH METOIaMHU H3ydasioch (op-
MOBOE pa3HooOpa3ue cocHbI 00bIKkHOBeHHOU B Kapenuu u Ha Kombckom moury-
OCTPOBE C BBIAETICHHEM reorpaduaeckux pac (IOJBUIOB), KIMMATHIIOB U OT-
JeTbHBIX Oe3apeanbHbIX (popM. M3menunBocTs enu B Kapenun B pasHbie T0JIbI
m3ydanu B. U. Bakmaesa u M. A. IllepbakoBa. MccinenoBaauch pa3indHbIC
(OpMBI BHYTPUBHIIOBOH M3MEHYMBOCTH TPU3HAKOB I'€HEPATHBHBIX OPraHOB
enu. Ocoboe BHUMaHKE YIesUIoch opMe CEMEHHON Yellyd KaKk OCHOBHOMY
JIMarHOCTHYECKOMY MPU3HAKY ISl MICHTU(HUKALINH €11 eBPOIIEHCKOM, cnoup-
CKoit 1 TnOpumHON ((puHCKOI). Takoro pojma MCCIEOBAHUS C UCIIOIB30BaHH-
€M COBPEMEHHBIX MaTE€MaTHKO-CTaTHCTHYECKUX M OHOXMMHYECKHX METOHOB
B Hucturyre neca Kapenbckoro HI[ PAH mpogomxaroTcss U B HacTosiee
BpeMsI.

Cotpymanku Mucturyta nmeca E. M. Mapeun u M. A. IllepbakoBa c
1974 roga oCyIIECTBISUTH HAyYHOE PYKOBOJICTBO M HEMOCPEIACTBEHHO y4YacT-
BOBaJIM B CO3JaHUH YYaCTKOB reorpapuueckux KyJbTyp COCHBI M enu B Kape-
JIMM KaK 3BE€Ha B €AMHON OOIIECOI03HOW CeTH reorpaduueckux KyJIbTyp OcC-
HOBHBIX J1IeCO00pa3yronux mopoa. IMEHHO 3TH OOBEKTHI SIBUJIMCH JKCIIEPH-
MEHTaJILHOH 0a30ii JuIsl pa3pabOTKN CXEMBI JIECOCEMEHHOTO PaifOHHPOBaHUS B
macmrabax Bcero ObBmero CCCP. 3anoxennsie 30 jer Hasan reorpadudye-
CKHE KyJIBTYpBI U ceiyac SBIISIOTCS IEHHBIM SKCIIEPUMEHTAIBHBIM 00BEKTOM
1 TIEPHOIMYECKH 00CIIETYIOTCS.



B 1988-1994 rogax Ha TeppUTOPWHU PECIyOIHKH MPOBOIMIOCH BEIIEIE-
HHE JIECHBIX TeHeTWdeckux pesepBaToB. CoTpynmuHukamum HMHCTHTYTa Ieca
M. A. llep6akosoii, 1. 1. MassiieBbiM, b. B. Paeeckum B mporiecce mpopa-
OOTKH XO03JI0TOBOPHBIX M OIOJDKETHBIX TeM OBLIO OTOOpPaHO M MPEATIOKEHO K
aTTecTalliyd OpraHaMu JIECHOTO X03sicTBa 12 pe3epBaTOB COCHBI U 7 pe3epBa-
TOB enu 001Iei Tiomanpo 9,5 Teic. Ta. B HacTosIee BpeMs B IIeJIOM IO pec-
myOske arrecroBaHo 20 JIECHBIX T€HETHUSCKHX PE3epBaTOB oOIIeH ruromia-
npto 11,5 TeIC. Ta.

B Kapenuu ombITE 10 0TOOPY IUTFOCOBBIX JEPEBHEB M CO3AAHHUIO JIECOCE-
MEHHBIX IUTAHTAIUH TPUBUBKON UYEPEHKOB BIIEPBBIC OBLTH OCYIICCTBICHHI B
Hayasie 1960-x romoB rpynmnoi cotpyaHukoB MHcturyTa neca Kapensckoro
¢ummana AH CCCP E. M. Mapeunsiv, B. U. bakmaesoii, A. I1. BoporuHoi
o pykosoactBoM B. U. EpmakoBa. Imu 6b110 0T06pano okono 90 mumoco-
BBIX JIEPEBbEB COCHBI OOBIKHOBeHHOHM B KaneBaibckom n MyesepckoMm paii-
oHax W B 3amoBenHuke «KuBau». 3anmoxkeHa repBasi ONBITHAS NPUBUBOYHAS
mna"tanusa miomaapio 4 ra B Ilegacensrckom necHudectBe [IproHekCKOTO
JIeCIIpoMx03a. Ps1 KIIOHOB ¢ 3TOW IUTAHTalMK BIIOCJIEICTBUH OBUIM MEpenpH-
BUTHI U BbicaxkeHbl Ha Ononenkoii JICII.

Jli1st MaccoBOTO TIOJTyYeHHUSI CEMSIH C IIEHHBIMU HacJIeJCTBEHHBIMU CBOWCT-
Bamu B Kapemnu ¢ Hagama 1970-x rogoB gopMupyeTcs MOCTOSHHAS Jiecoce-
MeHHas 0a3za, OCHOBHOH (hopMOW OpraHM3ali KOTOpoil Oblma m30paHa 3a-
KJajaka ecoceMeHHbIX raHTanui (JICII) npuBUTEIM IOCAJOYHBIM MaTepHa-
som. IlepBEIe MPON3BOACTBEHHBIE TUNIAHTALINH cO31ar0Tesa B 1975 romy mo mpo-
ektam HMHCTUTYyTa «Corosrumpoiuecxo3» B HOKHOKapenbcKoM CEMEHHOM paii-
oHe (3aonexckuit, Jlaxpennoxckuit, Ononenkuii u IleTpo3aBoacKkuii 1€CX035I)
noJ; pykoBoacteoM Osonerkoid u I1eTpo3aBoACKOil TPOU3BOACTBEHHBIX CEMe-
HOBOJYECKUX CTaHIui. HayyHo-MeTonuyecKkyro MNOAAEPKKY OCYLIECTBIIsAIA
ITerpo3aBosckas necHas onbiTHas ctaHius JleHHUMJIXa. 3aknanke mianrta-
LUH MPEeJIecTBOBAIN CEeJICKIIMOHHAsT MHBEHTApU3alysl JEeCOB, 0TOOp ILII0CO-
BBIX JICPEBHEB M HACaX/ICHWH, BEr€TaTUBHOE PAa3MHO)KEHHE ILTIOCOBBIX Jie-
peBbeB (BBIpaIBaHUE PUBHUTHIX Ca)KEHIIEB). Torna e Hayaluch U MpOIOI-
JKAFOTCA JIO0 CHX TIOP MCCIEOBAaHUS B 00JIACTH arpOTEXHUKH M TEXHOJIOTHH BEI-
pamMBaHUs CEIEKIMOHHOTO IT0CaIovHOro Marepuana, co3manuio JICII, 6uo-
JIOTHH PENPOSYKTUBHOU JESITETHHOCTH KJIOHOB COCHBI U €ITH.

[IpoBeneHHBIE HCCIIEIOBAHS JISTTIN B OCHOBY PsIZia IPAKTUIECKUX W METO-
OUYECKUX PEKOMEHIAINH, TakuxX Kak «Cpoku cOopa, XpaHeHUs U mepepadboT-
Kk ek cocHel U enn Ha CeBepe EBpomeiickoii wactu PCOCP» (1981);
«Mertoauueckre yKa3aHus o JIESCHOMY CeMeHOBOJICTBY Ha EBpometickom Ce-
Bepe» (1985). M. A. lllepbakoBa u E. M. MapbsuH SBISIOTCS COABTOPAMHU KHH-
rn  «JlecoceMeHHOE pallOHMPOBAaHHE OCHOBHBIX JIECOOOPA3YIOIIMX TOPOJ
CCCP» (1982). OcHOBHBIEC BONIPOCHI CEIECKITMOHHOTO CeMEeHOBOICTBa B Kape-
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U OBUTH OCBemIeHHI B pekoMmeHnammsix IlerpozaBoackoit JIOC «BerpammuBa-
HHUE CENEKIIMOHHOTO ITOCaJOYHOr0 MaTepHrala B 0a3iCcHBIX MUTOMHHIKaxX Kape-
muny (1977); «JlecocemeHHbIe TUTAHTallMU XBOWHBIX mopoxa Ha Ceepe EBpo-
netickoit yactu PCOCP» (1984); «Co3nanne ceMEHHBIX MIaHTAIMA CEBEPHBIX
9KOTUIIOB COCHBI» (1986). IIpon3BOACTBEHHBIN OMBIT U PE3yJIETaThl MHOTOJIET-
Hux uccnenoBanmii Ha JICIT Ononenkoro Jiecxo3a 00001eHs! B Opomrope HMH-
crutyTa jneca Kapenbckoro HI[ PAH «CenekunoHHOE CEMEHOBOJCTBO COCHBI
o0ObIkHOBeHHOM Ha EBponeiickom Cesepe» (1999).

Ha py6exe XX—XXI cronernii ceIeKIIMOHHO-TEHETHIECKHE HCCIICIOBAHMUS
XBOWHBIX BUAOB B Kapennu mpoBOAMINCH IPEUMYIIECTBEHHO 10 CICAYIOIIIM
HATIPaBJICHUSIM:

— TOMyJSAIHOHHAS CTPYKTYypa W CTPYKTypa €CTECTBEHHBIX MOITYJISIHHA

COCHBI U €7IH;

— BHYTPHBHIOBasI U3MCHUYUBOCTh M CEJICKIIMOHHAS OILIEHKA IMOJYCHOOBOrO

MIOTOMCTBA ITFOCOBBIX A€PEBbEB M KJIOHOB COCHBI C IUTAHTAIMK | TIOpsKa;

— (GOpMBI BHYTPUBHIOBOW M3MEHYMBOCTH KJIOHOB COCHBI Ha IUIAHTAIIMSIX

1 mopsiaxa.

B HacTosmiei pabore 0000IIEeHBI Pe3yIbTaThl MHOTOJICTHUX UCCIICIOBAHUI
MPEUMYIIECTBEHHO MO0 M3YYCHHUIO MPOSBICHUS (OPM BHYTPUBUIOBOU HU3MEH-
YHBOCTH KIIOHOB COCHBI OOBIKHOBEHHOH HA JICCOCEMEHHBIX IDTAHTAIMAX | Imo-
pAnka.



I'nasa 2. BHYTPUBUJOBOE PASHOOBPA3UE COCHbBI
OBBIKHOBEHHOMU. OTBOP HCXOJHOT'O MATEPHAJIA.
METO/JbI CEJIEKIIUHN

B Hacrosimiee BpeMsi 0OLIETIPU3HAHO, YTO B JICCHOW CEJIEKLUH aHaIUTHYe-
CKHI IyTh 0TOOpa M pa3BeleHHs] €CTECTBEHHO BO3HUKIINX IIEHHBIX QOpPM sB-
nsieTcs mpeobnanaromyuM. bronornyeckas ocHOBa TaHHOTO METO/a — BHYTPH-
BUI0BOE pa3zHooOpas3ue JecHbIX mopof. [log 3TuM monpazyMeBaroTcsi Bce BH-
JI61 TIPUPOJHOM HACIEICTBEHHOM (IeHEeTHYeCKOH) M3MEHYMBOCTH, NPHCYTCT-
BYIOIIME€ B €CTECTBEHHBIX IOMYJIHUAX CEJIEKTUPYEMOTrO BHAA W MOCTABIISIO-
1€ MaTepHal ISl eCTECTBEHHOTO M MICKYCCTBEHHOTO 0TOOpa.

Hurpukcon (Dietrichson, 1971) chopMymarpoBan OCHOBHBIE ATAITBI CEJIEK-
LIMOHHOM PabOTHI C APEBECHBIMU PACTEHUAMH CIEAYIOIINM 00pa3oM:

— BEIOOp HamboJee MOIXOAAIIer0 Buaa (IOPOJBI) ¢ BO3MOXKHON HanbONIb-
1EH NPOAYKTUBHOCTBIO;

— B IIpeJiesiax apeana Buaa MOUCK JIyYIINX pac;

— B IIpejieNniax Jiy4IInX pac NOUCK JYYIIHX JPEBOCTOEB (HACAKIACHHH);

— 0TOOp B JIyYIIUX JPEBOCTOSX (HACAKICHUSX) JYUIIHX SK3EMIUISIPOB C
BBICOKOI T€HEeTUYECKOM LIEHHOCTBIO.

AHaITOTHYHBIN TIOXOJ M3JIaraeTcsi U B OTeUeCTBEHHOW imTepatype (Bepe-
cuH # 1p., 1985). B wactaoctn, C. A. IletpoB (1981) ykaspiBaer Ha TO, 4TO
«CHCTEMa TUTIOCOBOH CEIEKIIMN B CBOEH KIIaCCHYECKOW (hopMe COCTOUT M3 YEThI-
pexX B3aMMOCBSI3aHHBIX 3JIEMEHTOB (3BEHBEB): IPOBEICHUE CENEKIMOHHOW HH-
BEHTapH3alMH JIECOB C IIEJIBI0 0TOOpA CaMBbIX JIUIIHX T10 MPOAYKTUBHOCTH H Ka-
4ecTBY (IUTIOCOBBIX) HACAKICHUH — OTOOp CaMBIX JIydmnMX MO (EeHOTHITYIe-
CKUM IpU3HaKaM (IUTIOCOBBIX) AEPEBBEB —> TeHETHdecKas (TeHOTHUIHYecKas)
OIlIeHKa OTOOpaHHBIX IUTIOCOBBIX JIEPEBBHEB MO KAaueCTBY HMX MOTOMCTBA (CEMEH-
HOTO WM BET€TaTHMBHOI0) — 3aKJIaJIKa JIECOCEMEHHBIX IUIaHTAIMi M3 KIOHOB
TUTIOCOBBIX JIEPEBBEB, TPOILIE/IINX TeHETHYECKYIO OEHKY. V3 mepeurcieHHbIX
BBIIIE AJIEMEHTOB CHUCTEMBI 0CO00€ 3HaYEHHE NMEET OIeHKa HACIIEACTBEHHOCTH
IUTIOCOBEIX JiepeBheBy. [1o aTomy nmoBoay B. A. Jlparasmes (1981) otmedan, uro
CEJIEKIMSI MOXKET OBITh YCTICIIHOW JaXke B TOM CIIydae, eClIi CEJICKIHMOHEp He
pacronaraeT TOJHOHW nH(OpMaIHei o TeHeTHKe (XapakTepe HacIeA0BaHHs) KO-
JIMYECTBEHHBIX NPU3HAKOB, HO NMEET B CBOEM PACIIOPSDKEHUN HAJEKHBIE METO-
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I1 UAEHTU(HUKALNHA TeHOTUIOB 110 (eHoTHaM. COOCTBEHHO aHAJM3 MpaKTHIe-
CKOM peayM3alliy MPUBEICHHBIX BBIIIE MOJOXCHUH M PAAa 3BEHBEB CHUCTEMBI
IUTIOCOBOM CeNIeKIIUN MPUMEHHUTENIFHO K COCHE OOBIKHOBEHHOI M COCTABIISIET CY-
LIECTBO M3JIOKEHUS B CIICAYIONINX IIIaBaxX JaHHOW PadOTHL

Kak crnemyer U3 nmpuBeEHHBIX BBIIIE CXEM, B CHCTEME IUTIOCOBOM CelleK-
LUK TIPUCYTCTBYET COYETaHHE TIPYNIIOBOTO (HOMYJSIIHOHHOTO) U MHAWBUIY-
aIBHOTO MeToJI0B oTOopa. [Ipenmonaraercst mociemoBarenbHas peann3anus
CeayIoed nepapxudeckoi CXxeMsl:

— TpyIIoOBOH 0TOOp — 0TOOP reorpaduveckux pac, IKOTHIIOB, MOMYJIIINH,

MUKPOTIOIYJISIIHH;

— MaccoBBIH 0TOOp — OTOOP B €CTECTBEHHBIX HACAXKICHMAX (DEHOTHITHUC-

CKH JIy4IINX «IUTIOCOBBIX» 0CO0€H 0e3 MX T'€HETHYECKOH OLEHKH IO MOo-

TOMCTBY;

— WHIUBHIYAIBHBII OTOOp — OTOOpP «3JHUTBDY Ha OCHOBE T€HETHYECKOM

OLIeHKH (DEHOTUIMYECKH OTOOpPAHHBIX ILIIOCOBBIX JIEPEBLEB IO KAaYECTBY

UX MOTOMCTBA (CEMEHHOTO U BET€TaTUBHOTO).

CooTHOIIIEHNE TPYIIIOBOTO M WHANBHUYaIEHOTO METOJIOB OTOOpA B CeJleK-
LIMM HAIIUX TJaBHBIX JIECOOOPa3yIOMUX MOpo (COCHBI OOBIKHOBEHHOH, eJel
€BpOIECKOI M CHOMPCKOM M UX THOpUAa eu PUHCKOH) SBISETCS MPEAMETOM
JUTUTEbHON HaydHOH AncKyccuu. IIpoucrekaer 3To, TIIaBHBIM 00pa3oM, 13-3a
OTPaHMYEHHOCTH 3HAHWH O BHYTPHBHIOBON M3MEHUYMBOCTH (TIOMYJISLIMOHHON
CTPYKType U CTPYKType HOMYJIALMH) yKa3aHHBIX BHJIOB, a TAKXKE O HACIENCT-
BEHHOCTH U M3MEHUYMBOCTU XO3SHCTBEHHO-3HAYNMBIX KOJIWYECTBEHHBIX MPH-
3HAKOB.

Cocny o6rikHOBeHHYIO (Pinus sylvestris L.) B cuily yHHKaqpHOTO codeTa-
HUSI XO3AMCTBEHHON YHHBEpPCATbHON II€EHHOCTH, MPOJYKTHMBHOCTH, PacIpo-
CTPaHEHHOCTH U HEOOBIKHOBEHHO IIMPOKOM 3KOJIOTHYECKON HOPMBI PEaKIHu
CIIPaBEVIMBO HA3BIBAIOT CaMoll IIEHHOW JapeBecHON moponoi Mupa. C omHOM
CTOPOHBI, OTPOMHBIH II0 IUIOMIAAM HWHTPAa3OHANBHBIN, HETPEPHIBHBIA apeal
JAHHOTO BHU/Ia MO3BOJISIET allpHOPH IPETIOIOKUTH HATMYUe OOJIBIIOTO pe3ep-
Ba BHYTPHMBUIOBOH W3MEHYMBOCTH. IIpM OTCYTCTBHMHM KPYIHBIX HPUPOTHBIX
N30JSIIMOHHBIX 0aphepoB (BHICOKHE TOPHBIE MacCHBBI, BOJHBIE IIPOCTPAHCTBA)
PENPOAYKTHBHAS N3OSN TOMYJISIUNA 00eCIeYMBaeTCs B OCHOBHOM PaCCTOS-
HueM. C apyroii CTOPOHBI, HEMPEPHIBHOCTD apeaa, XOpollas pacipocTpaHse-
MOCTb MBUIBIBI M CEMSH CHOCOOCTBYIOT INEPEMEIINBAHHIO T'€HETHYECKOTO
MaTeprana M MOAJECP)KAaHWIO CBSI3HOCTU BHJA YEPE3 CEPUI0O BHYTPUBHIOBBIX
nepexoqHbix GopMm. CocHa OOBIKHOBEHHAs — KJIACCHYECKHH HpUMEp Herpe-
PBIBHOM reorpaduueckoil N3MEHYMBOCTHU TMOMYJISIIIMOHHBIX CHCTEM, IJIe U3Me-
HEHHUS] TeHETHYECKOH CTPYKTYpbI, ()EHOTUIMNYECKUX TPH3HAKOB U CBOWCTB B
OTCYTCTBHE BBIPQKEHHOTO TOPHOTO peiibeda MPOUCXOST IUIAaBHO, CIenys B
IIMPOTHOM M OCOOCHHO MEPHIMOHAJIHHOM HAaNpaBIECHHUAX 32 HM3MEHEHHEM
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¢oTorneproaa u APYrux MaKpOKIMMATHIECKUX MapaMeTpoB. B Takux ciryyasx
TPaHUIB! BHYTPUBUAOBBIX, a Y JIMCTBEHHUIIBI, HAIPUMED, U MHOTHUX BHIOBBIX
TaKCOHOB MPOBOIATCS aoctatouHo yciaoBHo (IIpaBmuH, 1964; Bobpos, 1978;
ABpoB, 1998). Tem He MeHee, perHOHaJIbHbIE OCOOEHHOCTH TOIMYJISIIMOHHON
CTPYKTYpPBI BHJIa IPH 0TOOPE UCXOJAHOI0 MaTepuaia JUisl CeJIeKLIUH 00s3aTelb-
HO JIO0JDKHBI YYUTBHIBATHCS.

B ynorpeGnennn TepMHHOB, ONPEEISIONINX HOABUIOBBIE KATETOPUH, JUIs
AHIJIOA3BIYHOM JIMTEpaTyphl XapaKTepHO YacToe YNnoTpeOieHne TepMUHa «pa-
ca» Kak OOIIero Mo OTHOIICHMIO K TEPMHHY «9KOTHI» U 0003HAYAIOIIEro Ie-
HETHYeCKOoe IO/pas/ielieHne Buaa, 0olee WM MEHee ONpEeAeIeHHOEe, C Pas3in-
YAIOMIMMHCS OCOOCHHOCTSIMH TIPH BHIPAIIIMBAHNH B CHEIU(PUIESCKUX YCIOBUIX
cpenbl. OTaMYMA MEXIy pacaMu MOTYT OBITh aAaNTHBHBIMHU U HEaJalTHBHBI-
MH. Pa3nuuaust MeXIy SKOTUIAMH IIPUHUMAIOTCS aJalTUBHBIMU. 3apyOeKHbIe
U OTEUYECTBEHHBIE CIIEIMAINCTHI IPUACPKUBAIOTCS MeXayHapOIHOTO KOJeKca
00TaHWYECKOH HOMEHKJIATYphl. B Mopsiake COMOAYMHEHHOCTH 3TO BBITJIIAUT
Tak: reorpadudeckas paca (oABHA) —> KIUMaTH4ecKas paca (KIMMaTHII) —>
spadugeckuit FKoTHI — Tomy st — dopma (Byneirus, 1985).

I'eorpaduueckue pacsl IPHYPOUCHBI K KPYITHBIM (PHU3UKO-TeorpadueckumM
00acTIM ¥ COOTBETCTBYIOT paHry nojaBuzaa. Hampumep, cocHa namiaHackas
(Pinus sylvestris L., ssp.lapponica Fr.), pacnipoctpanennas mo Bcemy Konbcko-
My TIOJIyOCTpOBY U B ceBepHoi yactu Kapemuu. I'. M. Kozy6oB (1974) nucan
«...OPHEHTHPOBOYHO TPAaHUIIA TPOU3PACTAHHUS COCHBI JIAIUIAHJICKOH TPOXOANUT
o teppuropuu Kapemnu Bomm3u 65° c. m. mo ymmHuN [1s03epo — Tomoszepo —
ycree p. Kemu, mpu 3ToM 00pasyercst JTOBOJIBHO IIMPOKasi 30HA MEPEXOTHBIX
(hopM MEeXIy CeBEpHOU M THIIMIHOMN COCHOM (ITOHATHE O ,,THIIUIHOM Popme™ B
JAHHOM ciiydae, 0e3ycioBHO, oTHOcHuTenbHoe)». CormacHo «JlecoceMeHHOMY
paiionupoBanuio...» (1982) B Kapenun Beinenen Kapensckuii ceMeHHOH paii-
OH ¢ AByMs nozpaiionamu: CeBepokapenbckuM — Tepputopus Kapennn cesep-
Hee 64°30° c. m. u LlerTpanbHOKapenbckuM — Mexay 64°30° u 63°00° c. .
Tepputopust pecnyonuku roxxHee 63°c. 1. orHocutes K HOxHOKapembcKoMy
ceMeHHOMY paiioHy. TakuM 00pa3oM, I0XHasi TpaHHIA PACTIPOCTPAHEHHS BbI-
JISTICHHON IO aHAaTOMO-MOP(OJOTHYECKUM MPHU3HAKaM COCHBI JIaIUTaHICKOU
MIPUMEPHO COBIAJIAET C I0KHOW rpaHuieil CeBepoKapenbCKoro JIECOCEMEHHO-
ro mopapaiioHa. lOxwnas xe rpanuna lLleHTpanbHOKapenbCcKOro mnojapaioHa
COOTBETCTBYET yCIOBHO NMPOBOJMMON TPaHHUIE MEXIY ITOA30HAMH CPEIHEH U
CEeBEpHOI1 Taliru nmpuMepHO Ha mupoTte MenBexberopcka. M3 Bcero ckazaHHO-
IO MOXXHO 3aKJIIOYUTh, YTO JPOOHOCTH HBIHE NEHCTBYIOILETO JIECOCEMEHHOTO
paliOHNPOBAHUS IJIsI COCHBI OOBIKHOBEHHOW NMPHOJIU3UTENBEHO COOTBETCTBYET
YPOBHIO KIIMMAaTHUIIOB.

B ciydae ¢ cocHOI OOBIKHOBEHHOH M JPYTMMH LIMPOKO PacipoOCTpPaHEH-
HBIMU JIPEBCCHBIMH OpOAaMH 6I)IBaeT TPYAHO ONPECACIUTE I'PaHUIbI U O6'I)CM
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MUKPOIIOITYJISAIINH, TOYJISIIIH WIX TPYIIIBI HOMYJISIAN, €CIH apea Helpephl-
BEH W JaBJeHHE oTOOpa m3MeHseTcs mocteneHHo. C. Pait (Wright, 1946),
n3y4as BIUSHHE U30JIALUU PACCTOSHUEM, BBEJ MMOHATHE COCEICTBA KaK caMoi
OO0JIBIIION CYyONONYJISIMY, BHYTPH KOTOPOH NPOUCXOUT CIIy4aifHOE Mepeolbl-
nenue. Ecian y cocHbl 00BIKHOBEHHOH 91% MBUIBLIBI OCEAET B MpeesIax Kpyra
panuycom 60 M (Strand, 1957), ToO MBI MMeeM COCEICTBO IUIOLIAJBIO OKOJIO
1 ra ¢ KOJIMYECTBOM JiepeBheB HECKONbKO coTeH. [lo mHenuro [[x. Paiita
(1978), momoOHBIE pa3Mepsl COCEACTBA MPUBOJAT K HEOONBIION WM CpeaHen
reaerudeckoil auddepenmumanmmu B npeaenax 50-100 mmmes (80-160 xMm).
CrpaBeuIBO AOMYCTUTh, YTO COCHOBBIH JPEBOCTOM (YHacTOK Jieca, Hacaxe-
HUE), COCTOSIINN U3 TAKUX MMEPEKPHIBAIOIINXCS COCEICTB M UMEIOIMINI TpaHu-
IBI, B HATYPE MOXET OBITh IIPUHAT B Ka4eCTBE JIECHOW MUKponomysn. Cre-
IIeHb ee PEeNpOIyKTHBHOMN M30JAIMH OyeT, eCTECTBEHHO, HeBenuka. [loaTomy
B CEJICKIIHOHHOMW ITpakTHKe yaoOHee paboTaTh ¢ IpyNIOi MUKPONOMYJISLUMA,
MIPUCIIOCOOJIEHHON OTOOPOM K MECTHBIM KIMMAaTHYECKUM OCOOEHHOCTSIM U
(bopMupYyIOLIEH JTOKAIBHBIN KOTUI BHYTPH OOJiee KPYITHOW KaTeropuu — KIlu-
Maruna. VIHBIMH cJoBaMu, ecid, HampuMmep, B npezaenax HO>kHoKaperbcKoro
JIECOCEMEHHOTO paiioHa UMEIOTCSI TEPPUTOPHH, CYILIECTBEHHO pa3IMYaroIuecs
TI0 TTIOYBEHHO-KIMMATHYECKUM YCIJIOBUSIM M BBIJEIsIeMbIe B KAYECTBE arpOKJIIH-
MaTHYECKUX PalOHOB, TO MOXHO IIPEIIOJIOXKHUTH CYIIECTBOBAHNE B TPAHUIIAX
ATOTO JIECOCEMEHHOTO paifoHa JIOKATBFHBIX SKOTHUITOB COCHEI.

B nacrosmee Bpems nHGOpMAIIH O MOMYIAINOHHO-TCHETHIECKOW CTPYK-
Type cocHbl B Kapennu HemHoro. O6001mas JaHHbIE aHaIn3a BHYTPHBHIOBOM
MTOIPa3/IeIeHHOCTH COCHBI OOBIKHOBEHHOH 110 MOP(OIOTHYECKIM MPH3HAKAM
IIUIIEK U ceMsH 1 m3odepmentam (Aubaes u mp., 1998; NnsunoB, PaeBckuii,
2003), MOXHO cKa3aTh, YTO BBIJEIsIEMblEe 37€Ch MOMYJISIMU TeHETUYECKH
03K U OCHOBHAs 10Jis (0KOJIO 97%) HACIEeICTBEHHOW W3MEHUHUBOCTH MPH-
XOAUTCS Ha BHYTPUIOMYJISALUOHHBIA ypoBeHb. OTMeUaeTcsi HEKOTopasi reHe-
THUYecKast 000COOJIEHHOCTh CaMbIX CEBEPHBIX HacaxkaeHui cocHbI. [1o Mopdo-
JIOTHYECKUM TIPH3HAKaM PE3KO BBIJEINSETCS M OTIEIbHO KIAaCCUPHUIUPYETCS
MHOTOMEPHBIM aHaJIN30M HOMYJISILHSI COCHBI B paiioHe 1. KecTensra.

OCHOBBIBasICh Ha XapaKTepe paclpeesieHus TeHETHIeCKOH N3MEHINBOCTH,
HaOIrOaeMOi B MIPUPOAHBIX MOMYJIIUAX cocHBI B Kapennu u B iemom Ha EB-
poreiickom Cesepe Poccum, criemyer OTMETUTD, 9TO K YHHKAJIBHBIM MO0 CBOUM
mmapameTpam MOITyJISIHSAM, €CIIH TAKOBbIe OYAyT BBIIENICHBI, TOJDKHO OBITH MPO-
SIBIICHO 0c000€ BHUMaHHE CO CTOPOHEI CEJIEKIIMOHEPOB. B mocTosHHOM necoce-
menHoH Oaze (ITJICB) ux ciemyer mpeacTaBisTh MakCHMajbHO TOJHO H, MO
BO3MOKHOCTH, 000c00IeHHO. B0o0oOIIIe BeCh CENEeKIIMOHHBIA CEMEHHOI U BETe-
TaTUBHBIA Marepuaj, 3aroTaBlIMBaeMblii B mpupone (in situ) Ha KIOHOBBIX
IUTAHTALUSAX U WHBIX HCKYCCTBeHHBIX (uroneHo3ax [IJICH (ex situ), mpoctpan-
CTBEHHO JIOJDKEH TPYIIHPOBATBCS C YYETOM PErHOHAJIBHBIX OCOOEHHOCTEH
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BHYTPUBUIOBOM CTPYKTYpbl BHIA, WIH, 10 KpallHEN Mepe, B COOTBETCTBUM C
JIECOCEMEHHBIM paifoHnpoBaHueM. VIHBIMHU CII0BaMH, CIIEyeT CTPEMHUTHCS K TO-
My, uToObl Ha JICII KIIOHBI, PEACTABISIOINE OJTHY MOIYJIAILHIO WU JOKaIb-
HBII DKOTHIT BHYTPU Hee, MEepEeONbULUTICh MPEUMYIIECTBEHHO MEXAY COOOI.
BosBparasch k OIMUCaHHOH BhIIe cxeMe JIUTPUKCOHA, HEOOXOIUMO 3aMETUTh,
YTO, YUUTBIBasi OETHOCTE JEHAPOQIIOPH! €BPOIIEHCKON Talrd, BHIOOP B TOJIB3Y
COCHBI OOBIKHOBEHHOM C TOYKH 3PEHUs] NPOIYKTHBHOCTH M XO3SHCTBEHHOU
LIEHHOCTH 3apaHee NpenolpeneneH. [ eHeTnyeckas OIM30CTh €€ IMOIYIIALIN
CMEIIaeT aKIeHT 0TOOpa Ha YPOBEHb IPEBOCTOEB M HIDKE. TakuM o0pazom,
TIPUHATHIN KOTAA-TO Kypc Ha OTOOP TUIFOCOBBIX H Jy4YIINX HOPMaJIbHBIX HACAXK-
JICHUI 1 TaKOTO e CTaTyca JEPEBbEB B X COCTaBE 10 BCEMY apeayry oKa3ajcs
MIPUHLIUINAIBHO BEPHBIM.

B cucreme 1itocoBoii ceneknuu 0TOOpP IUIFOCOBBIX U JIyUIINX HOPMalbHbBIX
HacaXJeHUIl IPUMEPHO COOTBETCTBYET IPYIIIOBOMY OTOOPY B CHCTEME ITOITy-
JAIUOHHOM cenexkuuy. Kak y)ke ymoMHUHANI0Ch B HCTOPUYECKOH cripaBke (TI1. 1),
B Kapenuu nanupiii Bujg pador B 60-¢ rogsl XX Beka ObUT HHHUIIMHPOBAH
corpynHukaMu MuctuTyTa neca Kapenbckoro ¢unmana AH CCCP u B nainb-
HeiimeM, ¢ 1974 rona, pa3BepHyT B IPOM3BOJICTBEHHBIX MacmiTabax [lerposa-
BOAcKON 1 ONOHEUKO! NMPOU3BOACTBEHHBIMU CEMEHOBOIYECKUMHU CTAHIUSIMU
Munucrepctsa stecHoro xo3siictBa KACCP. B Hactosimee Bpems 3ta paboTa B
MacmTabax peciryOnukn mpoBoanTcs KapembCKUM MPOEKTHBIM CENIEKIIMOHHO-
CEMEHOBOJIYECKUM LIEHTpOM ATeHTcTBa JiecHoro xossiiictBa nmo PK. Ilo maH-
HBIM 3TOrO yupexneHus Ha 1.01.05, B Kapemun otobpano 400,95 ra mmoco-
BBIX HAaCaXIEHHWH COCHBI, B TOM unciie B CeBepoKapensCKOM MozpaioHe (ce-
Bep) — 73 rta (18,2%); LlenTpanbHOKapenscKoM noxpaiione (ueHTp) — 19,8 ra
(4,9%); octanbubie 308,15 (76,9%) ra — B FOxHOKapeIhCKOM JIECOCEMEHHOM
paiione (ror). AHamoruyHasi KapTHHA HAOIIOIACTCS U M0 IIFOCOBBIM JICPEBBSIM.
Bcero B IIJICB uncnutcst 1367 TUIFOCOBBIX JIEPEBHEB COCHBI, B TOM HYHCIE 110
CEeMEHHBIM MojpaiioHaM W paiioHam: ceBep — 221 mr. (16,2%); neHTp —
223 mrt. (16,3%); tor — 923 mrT. (67,5%). B pecnyOiinke B HacTosmee BpeMs
coznano 395,35 ra mpuBUBOYHBIX JecoceMeHHBIX Tuantaimii (JICIT) cocHsI.
Ha nByx xpynHeimux mmantanusax (Ononenkoit n Ilerpo3aBojackoii) cocHON
3ansTo 307,8 ra. Ha Hux npeacraeneHo 1425 KIOHOBBIX IOTOMCTB, B TOM YHC-
ne: cesepHBIX — 144 (10,1%); uenTpansueix — 184 (12,9%); 1oxuBIX — 1097
(77%). Kak BUAHO M3 IPUBEACHHBIX TaHHBIX, KJIOHOBOE MTOTOMCTBO IITFOCOBBIX
nepeBbeB U3 HOXKHOKapeIsCKOro CEMEHHOTO paioHa aOCONIOTHO MpeodiiamaeT.
B 10 ke Bpems, kak OyAeT IOKa3aHo B CJEIYIOLIUX TJIaBaX, eCTh BECOMBIE ap-
TYMEHTHI B II0JIb3Y TOT0, YTOOBI HAa BHOBb CO3/IaBaE€MbIX IUIAHTALIUSIX N3MEHHUTh
ATOT OaJlaHC B MOJIb3Y KJIOHOB N3 CeBepOKapenbCKOro CEMEHHOTO oApaioHa.

IIpuBeneHHbIE CTATUCTUYECKHUE JAaHHBIE WIIIOCTPUPYIOT MPUMEP NMpPaKTH-
YeCcKON peann3allii JBYX MEPBHIX 3B€HBEB CHCTEMBI IUTIOCOBOW CENEKLUH, O
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KOTOPBIX TOBOPUJIOCH B Hayalle IaHHOW I1aBbl. Bo3HuKaeT BecbMa HaCyLIHBIN
BOIIPOC — KaK OOCTOHT JIEN0 ¢ pealn3alieil CIeAyomnuX 3BeHBEB (ITaroB)?
Benp 0e3 coxpaHeHUs: 1 HOPMJIBHOTO (DYHKIIMOHHPOBAHUSI BCEX AJIEMEHTOB
OPraHUYHO II€JI0OCTHAsI CUCTEMa TOJTHOIIEHHO CYIIeCTBOBATh HE MoxeT. [Ipak-
TUYECKHU BCE YUEHBIE U CTHEIMATUCTHI, paboTaromre B 00JaCTH CENeKITMOHHOTO
ceMeHoBOJICTBa B Poccuu, yTBepxknaior, uto B 70—80-e ronsl XX CTOJETHS
yIapHBIMH TEMIaMH OTOUpAIHCh MO (PCHOTHUITY ILTFOCOBEIC JIEPEBbs U 3aKiia-
neBanuck kimoHoBsle JICIT 1 mopsaka B yiiep0d cCO3IaHUIO APYTUX OOBEKTOB
JIECOCEMEHHOM 0a3bl. 31eCh MMEIOTCS B BUAY apXUBBI KJIOHOB W HCITBITATEIb-
HbIe KyIbTypsl. [lomaBistomiee OONBIIMHCTBO OTOOPaHHBIX IO (EHOTHITY
IUTFOCOBBIX JIEPEBBECB M MX KIIOHOB HU TI0 CEMEHHOMY, HH IO BETETaTUBHOMY
IIOTOMCTBY TaK M He ObUTO OIleHEeHO. B HacTosIee BpeMs cicTeMa CeJIeKIHOH-
HOTO CEMEHOBOJICTBA SIBHO CTATHUPYET Ha JOCTUTHYTOM 3Tare U HUKaK He MO-
KET CACIaTh PECIIUTCIILHOTO 11ara BIICPEI. TaxkuMm marom ctaHeT KOMIUIEKCHAs
CEJIEKITMOHHO-TEHETHYECKast OIIeHKa KJIOHOBOTO MOTOMCTBA, MPOU3pacTarolie-
ro Ha cymectBytonux JICII 1 mopsinka. JlaHHas orieHKa JOHKHA MPOBOIUTHCS
KakK Mo BEreTaTUBHOMY, TaK U CEMEHHOMY MOToMcTBaM. OlLIEHKY BETe€TaTUBHO-
ro MOTOMCTBa MOKHO IMpoBOoauThH HemocpenactBeHHo Ha JICIL. B mocnenmyro-
[IMX TJIaBaX OyJeT MoKa3aHo, YTO B 3TOM ciiyyae TpeOyeTcs ompeieiICHHBIH
TIEPHUOJT CUCTEeMAaTHIECKUX HaOMoqeHnid — mopsaka 10 et ¢ MoMeHTa 3aKiaj-
ku JICII. Hukakve MHBEHTapU3aluyu IUIAHTAUWH, B TPaJAULMOHHOM HCIIOJIHE-
HUU 3TOTO MEPOIPUATHUS, HE MOTYT PEIINTh 3Ty npobnemy. OqHa U3 331249 Ha-
CTOAMIeH pabOTHl KaK pa3 W 3aKII0YaeTCs B TOM, 9TOOBI TIOKA3aTh, YTO CEIEK-
LMOHHO-TEHETHYECKYI0 OIIEHKY IUTFOCOBBIX [EPEBbEB CIEAyeT HAdYMHATH C
OILIEHKH WX KJIOHOBOTO ITOTOMCTBA HEMOCPEICTBEHHO Ha IDIAHTAIMAX. B MCTIbI-
TaTCJIbHBIC K€ KYJIbTYPbl UMECT CMBICII BBOAUTH TOJIBLKO HOHyCH6OBO€ IIOTOM-
CTBO YK€ NPeIBapUTEIEHO OTOOPAHHBIX JIYUIIHX KIOHOB.



Iaasa 3. JMHAMHUKA BETETATUBHOI'O POCTA
M PEIPOJYKTHUBHBIX MPOIIECCOB KJIOHOB
COCHBI OBBIKHOBEHHOM

OMBITHBIN Y9aCTOK MCIBITAHUS KIIOHOB COCHBI IIOIIAABIO 2 Ta ObIT co3/1aH
oceHbio (ceHTsi0pp) 1974 roxa Ha TeppuToprn OJOHENKOTO JECHOT0 0a3UCHO-
TO ITMTOMHHUKA ITOCA/IKOM YETBIPEXIIETHIX MPUBHUTHIX CAXKECHIIEB.

[TouBeHHBIH MOKPOB ydYacTKa IO JAaHHBIM INEPBHYHOTO OOCIECIOBAHUS
OKazaJcsl TOBOJBHO OAHOPOAHBIM. [IpeobGiiajanu MOA30IIBI KEJIE3UCTHIE U
T'YMYyCOBO-)KEJIE3UCThIC TIeCUaHble Ha MECKe WM IbIIEBATON cymecu. B pe-
3yJbTaTe OKYJbTYpHUBaHUSI 00pa30BajCs MaXOTHBIH FOPHU3OHT MOIIHOCTHIO
18-20 cMm. Arpoxumudeckue cBoicTBa BepxHero (10 20 c¢M) ciosl MOYBHI,
I7ie pa3MellaeTcs OCHOBHAsA Macca KOPHEBOI CHCTEMBI Ca)kKeHIIEB, H3MEHS-
JIUCHh B TEUCHHE BEreTallMOHHOTO mepuoja. [lokasarens kuciotHoctu (pH)
B Hayaje Bereramnuu papusuics 4,5-4,6, a B konue — 4,8-4,9, 1. e. nousa oT-
HOCHJIaCch K CpeJHeKucioil. Bo Bce cpoku HaOMOneHUH colepKaHue TyMy-
ca He mpeBbmano 2%, oco0eHHO HHU3KHUM OHO ObUTO B ceHTsiOpe — 1,0—
1,1%. ObGecrieueHHOCTh NMOYBHI aMMHAYHON M HUTPAaTHOW opMaMH azoTa
pe3ko Koyiebanach, YTO CBA3aHO C BBIMBIBAHMEM HX OCaJKaMHU M moTpebie-
HHEM pacTeHHsAMH. B rox B3sTusa o6pasmoB (1985) comepxanme ammmaka
yMeHbImI0ch OT 60—62 Mr Ha 100 T MOYBH B Mae 10 22—25 MT B aBIyCTe H
CHOBa YBEJIMYWIOCH B CeHTs0pe 1o 69—76 Mr. B cooTBeTCTBUU C TpyIIu-
POBKO#l ITOYB MO 00ECINEYCHHOCTH YCBOSEMBIMH (DOpMaMU MHTATENbHBIX
BemiecTB (TexHonornueckue kaptol.., 1974), obecredeHHOCTh HUTPATaAMH B
Mae Obuta BeICOKOM (15—13 Mr/100 T mouBbl), C MOCIEIYIOIUM NaJeHUEM
70 HU3KOH B aBrycre—ceHtsOpe. [lo comepxanuio docdopa mouysa oxaza-
Jach CpejHe, a Kajius — O4eHb HHM3KooOecrneueHHOH (mpuioxenue 1). Ta-
KUM 00pa3oM, HaOmroansach SIPKO BEIpaXKEHHAs! CE30HHAs JUHAMHUKA XUMHU-
YECKUX CBOICTB MOYBHI, 00YCIOBIEHHAs! BOJHBIM M TEIUIOBBIM PEXXHMaMH,
CKOPOCTHIO MUHEPATU3AINHN OPraHMYECKUX OCTATKOB M OMOJIOTHYECKUM HX
3aKpeIJIeHHEM. BBIIBICHHBIE MakCHMyM M MHUHHMYM B COJCpKaHHH OT-
JCNIBHBIX 3JIEMEHTOB NMUTAHUs OBUTM YYTEHBI IIPH OINPENEICHUN BUIOB MHU-
HEpalbHBIX yI00OPEHHUH, CPOKOB M 103 UX BHECCHMS ISl YIYUIICHUS IMOY-
BEHHOTO MUTAHUS KyJIbTUBUPYEMBIX PACTCHHM — BEreTaTUBHOTO ITOTOMCTBA
IUTFOCOBBIX JIEPEBBEB COCHBI OOBIKHOBEHHOM.
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Ha yuactke Ob1mH BBICaKEHBI 15 KIIOHOB IUTIOCOBBIX JiepeBbeB U3 OJIOHEHKO-
ro U KoHIOMOXKCKOTo JIecX030B M U3 3amoBennnka «Kusauy, Haxomsmmxcs B
MpeJieNiax OJTHOTO JIECOCEMEHHOTO paiioHa (8 OJIOHEIKUX M 7 KUBAaYCKHUX KIIO-
HOB). TaxcallMOHHasT XapaKTEPUCTUKA MAaTEPUHCKHUX JEPEBbEB, YEPEHKU KOTO-
PBIX HCIOJIL30BaHBI JUIsl IPUBUBKY, AaHa B NMpUIokKeHnH 2. UepeHku npuBHBa-
JICh JIByMsI OCHOBHBIMH CIOCOOAaMH — BIIPHKIIAJ] CEPJIIEBHHONW Ha KaMOWii
(ITpoxazun, 1962) n xambuem Ha xamOuit (I'mprunos, Jonronukos, 1962), HO
BTOPOH CIIOCOO TPUMEHSUICS 3HAUMTENHHO PEXe W TOJBKO JUIl TOHKHX YepeH-
KOB. IIpHBHUTBIE Ca)KEHIIB! BHIPAIMBAINCH C 3aKPHITOW KOPHEBOW B YCIOBHSX
KOHTPOJIMPYEMOH CPEeAbl B IIOJMATUIICHOBBIX IWIMHAPAX, 3aI0JIHEHHBIX TOP(O-
MHHEpaJIbHBIM CyOCTpaToM. B KkadecTBe IOIBOSI MCIIOIB30BANTUCH JBYXJICTHHE
TEIUINYHBIE CAKCHIIBI, BBIPAIICHHBIE U3 CEMSH IMOIMYJISILMOHHOTO cOopa B HOp-
MaJIbHBIX JPEBOCTOSAX. Ha MOCTOSHHYIO MIIONIab MPUBHUTHIE CAKEHIIBI BHICAKH-
BaJIKCh BpyuHYIO B sIMKH paszmepoM 0,3 x 0,3 x 0,3 M, KyJa nepen mocajkoi 3a-
ChITIAJT CMech Topda (2,5 Kr) ¢ TpaHyIMpoBaHHBIM cyriepdocharom. PacTerus
Ha YJacTKe pa3MeIIalnch 1Mo cxeme S X 5 M, T. e. 400 mT./ra. s orpaHrnIeHus
3ajleTa Ha IUIaHTaluio ()OHOBOM MBUIBIBI C IBYX CTOPOH y4acTka Oblla co3aaHa
JKMBas 3alllUTHas W3rOpoJb MOCAJKOW KPYIHOMEpHBIX CaXEHIEB enu. Bo Bce
rozs! popMHUpPOBaHHMS TUIAHTALMK HA HEW MEPHOIMYECKH POBOIMINCE HEOOXO0-
JIMMbIE arpOTEXHIYECKHE U JIECOBOICTBEHHBIE MEPOIIPHUSTHSI, CIIOCOOCTBYIOIIHE
CO3IaHWIO0 HOPMAIIBHBIX YCJIOBHH JUIS pOCTa M IUIOZOHOLIEHHS CEMEHHBIX Jie-
peBbeB. OHM BKIJIIOYATTH KaK YXOJ 32 TIOYBOM M CayKEHIIAMHM, TaK M MEPOIPHUSATHSA
IO 3aIIMTe PAaCTEeHHH OT Bpexuteneii u 6onesneit. [lepBrie 45 neT B MPUCTBOIB-
HBIX Kpyrax HpOBOJWIN MPOIOJIKY WM CKAalllMBaHHE COPHSIKOB W DPBIXJICHHUE
MIOYBBI, 3 B MEXAYPAIbIX — KYJIbTUBALMIO. YXOJ 33 MPUBUTHIMU C)KCHIIAMH B
Te4eHHe MEePBHIX 2—3 JIeT 3aKIF0YaJICS B TOCTETICHHOM YIaJIeHUH COXPaHUBIINX-
cs1 BeTBeH MoBos. B manmbHelIeM peryssipHO OCYIIECTRISIIACH BRIPYOKa caMo-
CeBa XBOMHBIX U MOPOCIIN JIUCTBEHHBIX TIOPOI.

C MoMeHTa co3aHMs Ha y4yacTKe B TedeHue MHorux Jjet (1975-2005) se-
JIMCh HAaOJIIO/IEHHSI 32 POCTOM U pa3BUTHEM JAepeBbeB. VcciaeqoBaHus conpoBo-
KIATUCH PETryJSIPHBIMHE (DEHOJIOTHYECKUMH HaOJIOACHUSIMA U pErUCTparuen
METEOJJaHHBIX (TeMITepaTypa W OTHOCHUTENbHAs BIaKHOCTh BO3yXa, TEMIIepa-
Typa IOYBBI, CHJIa U HallpaBJICHHE BETPA  T. 11.).

B cBere M3MOXKEHHBIX B INIaBe 2 NMPECTABICHUN O JIOKAJTBHBIX 3KOTHIIAX
OmnoHenkas MOMyJSINKS MPU CTATUCTHYECKOM AHAIN3€ CUMTAIach MECTHBIM
9KOTHUIIOM U NMPHHUMAIACh B KAYECTBE KOHTPOIS K MHOPAHOHHOW MOIMyJISLNN
«Kusauy. Ha pucynkax 1, 2, 3 oTpaxeHbl 0cCOOEHHOCTH BET€TaTHBHOTO poCTa
15 KJIOHOB 3TUX JBYX YCJIOBHO BBIIENIAEMBIX Nonmyssiuuid. IlepBrie 8 jer mocie
MTOCAJKU TOAWYHBIN HPUPOCT B BBICOTY LEHTPAIBHOIO Mo0Oera HempephIBHO
yBeruuuBaics (puc. 1). Hebonbmrast mo abcooTHON BEeNMYMHE pa3HUIA MEXK-
Jy TOIYJISILUSIMA B CKOPOCTH POCTa OCTaBaJIaCh CTAOMIBLHOM U CTaTHCTHYECKU
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_ Terkymmii ToguuHbnt "OsoHer"

Tekymuii TOOVMYHEN "Kupau"
Cpenuuit "OsoHel"

= Cpenuuit "Kupau"

IlpupocT, <M

1975 1980 1985 1990 1995 2000
T'onet

Puc. 1. Tekymuii roan4HblIii U cpeJHUI IPUPOCT B BHICOTY KJIOHOB NMOMYJISILIUIA
«Oaonen» n «Kupau»

JIOCTOBEPHOM B TEUCHHE BCETO MEPHOIa HAOIIOACHUH, MOKa3aHHOTO Ha rpadu-
ke. Tak, Hampumep, Ha TATHIM rox (1979) ona cocraBmna 15,1% B moms3y
momyJsiuu «Kusauy (37 u 42,6 ¢cM COOTBETCTBEHHO, ty = 5,7 > ty = 4,22 nipu
P = 0,001). Haunnas npumMepHo ¢ 14-1eTHEro Bo3pacTta BEIWYHUHBI CPETHETO
MpHUpocTa O0CHX TOMYJISAIMNA TPOSBUINM TCHICHIUIO K CTaOWIM3alluH, MPH
3TOM pa3HUILA MEXIy HUMHU coxpaHuiack 10 2001 rona. Becbma nokaszarenex
TakKe 00Ul XOT pOCTa N3yYaeMBIX IPYIIT KJIOHOB B BEICOTY (puc. 2). Ha mo-
MEHT TOCaJIKH TPUBUTHIE CaykeHIIBI OIOHENKOH MOy ObUTH BBIIIE Ca-
xenueB nomysn «Kusauy Ha 30%. OnHako depes IATh BEreTallHOHHbBIX Ce-
30HOB OHH YTPATHJIN CBOE MpenMyIIecTBO U B 1979 romy yxe ycrymanu mo-
cietHuM 1o BbicoTe Ha 10,9%. 1o abcomoTHON BeIMYMHE pa3HUIA 110 BBICOTE
MEXIy MOMYJSIUSIMU CO BPEMEHEM HECKOJbKO yBenuumiack: 1983 — 40 cwm;
1988 — 52 cm; 2001 — 60 cm B o3y nmomysanuu «Kusau». B oTHocuTensHOM
)K€ BBIpaKeHHMU OHa cokpamanack — 13,0; 10,0 u 5,7% coOTBEeTCTBEHHO
YKa3aHHBIM roJlaM. BHYTpHITOMYJISIIMOHHBIC Pa3IHYUs MO JAHHOMY TPHU3HAKY
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ObuTH TOpa3fo OOJbIIe MEXIOMyIAINOHHOTO. B momymsmun «OnoHen» pas-
Max KoyiebaHHWil 1Mo BBICOTE Mexay kioHaMu B 1988 romy cocrasman 1,5 m, B
2001 — 2,5 m. B monynsimun «Kuaw»y — 0,97 u 1,1 M, COOTBETCTBEHHO.

1000 — ,
7 N ronyn. "Onoxew’
- nonyn. "Kusay" p

800 — ya
I /

600 —| ,/  y

BbicoTa, cm

400

200

1975 1980 1985 1990 1995 2000
[oabl

Puc. 2. Xoa pocra kjoHOoB nonyJsiuuii «Ononen» u «KuBau» B BbICOTY

B oTHOImEHHN TaOUTya bHBIX MOKa3aTenell ObUla BBIBICHA MHTEpPECHAs 3a-
KOHOMepHOCTb. [IpH BceM TOM, YTO B COCTaB 3THX YCJIOBHBIX MOITYJISIHIT BXOAU-
JI0 TIPaKTUYECKH PABHOE KOIUYECTBO KIIOHOB, PaMeThl KOTOPBIX POCIIH B Ipene-
JIaX y4acTKa B BBIPOBHEHHBIX YCJIOBHUSX, KO(Q(MHUIMEHTHI BapHaIMH ITOKa3aTe-
JIe pocTa OJOHEIKUX KIOHOB Obmi B 1,6—1,9 pasa BeIe, 4eM y KHBAuCKHX
(Tabn. 1). Pa3Huma nmo BRICOTE W AMAMETPY MEXIY HOmyysipsaMu B 1988 romy
o6bu1a moctoBepHoit (P = 0,05). Honst BiusiHus hakTopa NOMYJISIIUK HA pa3iinyne
110 BeIcOTe U auametpy coctasuia 33,0 u 39,0% cooTBeTCTBEHHO.
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Tabnuya 1. BuomeTpuvecKue napameTpsbl momysisiuii B 1988 romy

Tomyns N Beicora, Cv% Juamerp Cv% Juamerp Cv%
cM Ha 1,3 M KPOHBI, M
(Ononer; 8 520 10,5 10,7 12,6 3,44 14,8
Kusau 7 572 6,2 12,2 7,9 3,86 7,8
Bce KIIOHBI 15 544 9,6 114 12,1 3,63 12,8

HOCKOJ’ILKy KOJIMYCCTBO KJIOHOB Ha OIBITHOM YYacCTKE OBLIO HC60J’[I)I_HI/IM,
IIpU BBIABJICHUHN JOJIU BJIMAHWA T€HOTUIIA HA UHAUBUAYAJIHbHOM YPOBHE B JUC-
NEPCUOHHBIX KOMIIJICKCAaX KJIOHBI ob0enx HOHyﬂHHI/Iﬁ O6’BCZ[I/IH5UII/ICI). I[J'ISI JIaH-
HOTO Ha6opa KJIOHOB J0JIM BJIMAHHA T'CHCTHYCCKOI'O (l)aKTopa Ha pasjindud 1o
BBICOTC, NUAMETPY CTBOJIA, JUAMETPY KPOHBI U TOJIIUHE BETBEH OKa3allnCh
BEChbMa 3HAYMTEILHBIMH 10 BEIUYHHE U CTAOWIBHBIMH BO BpEMCHU (Ta6J’I. 2)

Tabauya 2. TlokazaTenu CWiIbl BIUSHUS HHAWBUIYAIBHBIX OCOOCHHOCTEH KJIOHOB (nz, %)
Ha TapaMeTpbl BEreTaTHBHOTO POCTa B OJHO(MAKTOPHOM JUCIIEPCHOHHOM KOMILIEKCE

T'on Bricora Jlnam. cTBosa Jluam. KpoHbl Tommuuna BeTBEH
1988 67,0 81,0 49,0 —
2001 68,2 84,4 69,7 42,1

Bce 3T0 TOBOPHUT O TOM, YTO Ha JaHHOM YYacTKe, BO3MOXKHO, CIy4aiHBIM
00pa3oM mono0paIuch KIOHOBBIE IIOTOMCTBA, CHIIBHO Pa3IHYaIOIIIecs 110 ra-
OUTyaJbHBIM, U KaK OyJeT MOKa3aHO HIDKE, PEHPOLYKTUBHBIM MOKA3aTeIISIM.
BricoTa KII0OHa TECHO KOppemrpoBaia ¢ quaMerpom ero cteoia (0,83) u ropas-
1o crnabee ¢ guameTpom KpoHsl (0,37) (tabn. 3). CnenoBaTensHO, cpenn KIIo-
HOB, OTOMPAaEMBIX TI0 POCTY B BHICOTY, BO3MOXKEH OTOOP IO IIUPUHE KPOHBI U
3a CYECT 3TOro, B KaKoO#-TO CTCIICHU, 11O TOJIIIUHE CYULECB.

Tabauya 3. KoappuuueHTH KOppesiu OHOMETPUIECKIX TTOKa3aTeleld KIIOHOB
B Pa3JINYHOM BO3pacTe

H74 | H795 |H8 9[H 88 14] D88 [Dern 88[H 01 27| h75 77
H 74 1 - - - - - - -
H 795 | —004 1 - - - - - -
H 89 | 005 0,93 1 - - - - -
H 88 14 | 0,01 0,82 0,93 1 - - - -
D 88 0,10 0,34 0,38 0,33 1 - - -
Dern 88 | 0,40 0,60 0,52 0,37 0,64 1 - -
H 01 27 | 0,08 0,65 0,85 0,93 0,76 0,33 1 -
h75 77 | 034 0,92 0,89 0,81 0,82 0,67 0,68 1
h75 79 | -039 0,93 0,88 0,77 0,82 0,69 0,60 0,97

[poaHann3upoBaB TAKCALIMOHHBIC XapPAaKTEPHCTUKH ILTIOCOBBIX NEPEBHEB H
HaCa)XJICHUH, B KOTOPBIX OHU OBIIH 0TOOpaHHI (TIPUIIOKEHUE 2 ), MOXKHO CENATh
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BBIBOJ] O TOM, YTO B IPUPOJE JIECOBOJCTBEHHbIE ITAPaMETPhl HAIIMX YCIOBHBIX
nomyssinuil «OnoHen» u «KuBaw) CyIIECTBEHHO pa3iHyaivch. B 3amoBemHUKe
«KuBau» epeBbsi COCHbI OTOMPAINCH B BEICOKOIPOAYKTUBHBIX, BBICOKOIIOJTHOT-
HBIX MaJIOHapyIIeHHbIX cocHsKkax Il kimacca 6onuTeTa. B TO Bpems kak Ha Tep-
putopur OJIOHEIKOrO0 Jiecxo3a 3To ObLTH Bee HacaxaeHus [11-IV kimaccoB 60HH-
TeTa, MpolaeHHble pyOkamu. DddekT oueBmaeH. ['pymma KHBauCKUX KIIOHOB
BRINNILIUT OoJiee OAHOPOIHOM M ObICTpopacTyineil. Habmonaercs moctoBepHas
(P = 0,05) orpunarensHas xoppensmus (r = —0,68; —0,74; —0,71) Mexay Bemu-
YHHOI KJlacca OOHWTETa HACAXKIEHWS, TAE POCIIO IUIFOCOBOE NIEPEBO, M CPEAHIM
IIPUPOCTOM KJIOHOB B 5-, 9- u 14-netHem Bozpacte. Kitonsl Ononenxoi nomyis-
iK OoJiee pa3sHOPOAHBI 1 MMEHHO B WX TPYIITE MPOCIEKUBACTCS TTOJI0KUTEIb-
Hast (r = 0,58, n = 8), HO HEOCTOBEPHAs IPH JTAHHOM KOJIMYECTBE Map 3HAYCHUH
KOppeIsiiusl MEXIy CPEJHUM IPUPOCTOM MaTOYHOTO JEpPEBa M CPEAHHM IIPH-
poctoM kiloHa B 14-netHeM Bo3pacte. [loyueHHble, MycTh U Ha HEOOJIBIIOM Ma-
TepHalle, JaHHbIE OJTHO3HAYHO CBUJIETENILCTBYIOT, YTO (DEHOTHITUUECKHIA OTOOD B
KOPEHHBIX MaJIOHAPYLICHHBIX HACAK/ICHUSIX BBICOKHX KJIACCOB OOHHUTETA OKa-
3ajcs Oonee pesynbraThBeH. Ho Takux JiecoB KpaifHe Malio, 0COOCHHO COCHSI-
KOB. be3ycioBHO, 0TOOp MOXKET OBITH YCIIEITHBIM H B JIECAX, UCITBITABIINX CHIIb-
HOE aHTPOIIOT€HHOE BIIMSHKE, XOTS M B MeHbIIel crenenn. Ecian Obl MBI 3a/1a-
JIMCh LENBI0 OTOOpaTh Ha aHAIM3HPYEMOM YYacTKe IIPUMEPHO MoJIoBHHY (7)
JYYIIIX TI0 POCTY KIOHOB (pHC. 3), TO B COCTaB OTOOPAHHBIX TIOTAIH OBI 2 0JI0-
HELKUX U 5 KHBaYCKNX KJIOHOB.
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Puc. 3. Cpeanuii npupocT KJI0OHOB B BbICOTY B 14-j1eTHeM Bo3pacre



BaxkHo, 4TO TPOCIEKUBACTCS TECHAS! KOPPEISILIS MEXKIYy CKOPOCTBIO POCTa
KJIOHA YK€ B TIepPBBIC TPH—IIATh BETETAIIMOHHBIX CE30HOB (Ta0JI. 3) MocIie MocaKu
C €ro CcpeHel BRICOTOM B Oosee crapiiem Bo3pacte (n= 15, P =0,05, rg;. = 0,51).
Takum 00pa3oM, CTAHOBHUTCS BO3MOYKHOM PaHHsIS HICHTH(UKAIUS OBICTPOpacTy-
IIMX KJIOHOB I10 MPSIMOMY TIpU3HaKy. PacimdpoBka uMeH mosneii tabi. 3 u apyrux

CIIETYIOLINX HIKE IT0 TEKCTY TaOJHI M rpadMKOB JlaHa B Taoll. 4.

Tabauya 4. PacumgpoBka uMeH nojiei Tadmun 3, 5 u 1p.

H 74 Bericora (cM) Ha MOMEHT nocanku B 1974 r.

H 79 5 Beicora (cM) uepe3 MTh BEreTalMOHHbIX Ce30HOB B 1979 .

H 83 9 Beicora (cM) uepe3 JIeBsITh BEreTalOHHBIX Ce30HOB B 1983 r.

H 88 14 BrIcoTa (cM) Yepe3 4eThIpHA/IIATh BEreTallMOHHBIX CE30HOB B 1988 1.
D 88 Juamerp (cM) Ha BbicoTe rpyau B 1988 1.

Dcrn 88 Juamerp (cM) kpoHsl B 1988 1.

H 01 27 Beicora (cM) uepes 1Ba/illaTh CeMb BereTallMOHHbIX ce30HOB B 2001 1.
h75 77 Cpennuii npupoct (cM) B Beicoty 3a 1975-1977 rr. (3 rona)

h75 79 Cpennuii npupoct (cM) B Beicoty 3a 1975-1979 rr. (5 ner)
Mcrstrb 78 CpejiHee Yuciio MaKpOCTpOOMIIOB Ha O1HY pameTy B 1978 1.
Mcrstrb 80 To ke B 1980 T.

Prent 78 Houns (%) nserymux pamer B 1978 r.

Prent 80 To ke B 1980 T.

Mcrstrb 78 82 |CpenHee uucio MakpocTpoOmiIoB Ha oy pamery (1978—1982 rr.)
Fm84 92 Cpennuii 6ani xeHckoro «upereHus» (1984-1992 rr.)

MI84 92 Cpenuuii 6aju1 My»cKoro «useteHus» (1984-1992 rr.)

Len JlnmuHa mumky (Mm)

Dcn IupuHa mmmky (MM)

Mcn Macca cBe)xel IUIIKH (T)

Nfsd KonnyecTBO M0JHO3EPHUCTBIX CEMSIH B LIMIIKE

Fen dopma MUKy (OTHOIICHHE UIMHBI ITHIIKY K e [HPHHE)

M1000 Macca 1000 1T. 10JHO3EPHUCTBIX CEMSIH

Ha MEeXKI0HOBOM ypOBHE OTMEYEHBI CYIIECTBEHHBIE PA3IHIHs HE TOJIBKO
10 POCTOBBIM ITOKa3aTessiM, HO Taxke o mauuHe (Len), mupune (Den), macce
ek (Mcn), komuaectBy (Nfsd) m macce 1000 mr. (M1000) mosiHO3epHU-
CTBIX ceMsH (puc. 4, Tadi. 5).

B oTnmume oT pocTOBBIX MOKa3aTeNe pasiIHyus Ha MEXIOMYIISIHOHHOM
YPOBHE 0 KOJIMYECTBEHHBIM MPU3HAKAM IIUILIEK M CeMsH ObUIM CTaTHCTHYE-
CKM HEJIOCTOBEpHBI. B Tabi. 6 mpuBeieHbI 0NN BIMSHHUS HHIUBUAYaJIbHBIX
0co0eHHOCTEW KJIOHOB ((pakTop «KIIOH»), pacCUMTaHHBIE B OJHO(AKTOPHBIX
JUCTIEPCUOHHBIX KOMILIEKCAX MO OTAENbHBIM NapameTpaM. PacueTs! crenaHsl
mo 10 kionam (2, 3, 5, 8, 9 «Ononeny» u 7, 10, 14, 15, 18 «KuBau») Ha ocHOBE
naHHBIX ypoxkas mumek 2000 roxa. Xots koadduipueHT Bapuanuy Ha UHIH-
BUAyaJbHOM YPOBHE JUIsl OOJBIIMHCTBA NMApAaMETPOB ObLT HU3KHUH, OIS BITHS-
HUSI TEHOTHIIA Ha pa3HOOOpa3ne KIOHOB MO0 OCHOBHBIM ITapaMeTpaM MINIIEK U
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CeMSH OKa3aJlach BBICOKOW. PazMeps! mmmikw, ee GopmMa, CKIIOHHOCTE 00pa3o-
BEIBaTh MOBHIMICHHOE HIIH, HA00OPOT, MOHIKEHHOE YHCIIO TOJTHO3EPHUCTHIX
CeMsIH, UX KPYIMHOCTh, BCE 3TO B 3HAUUTEIHHONU Mepe KOHTPOJIUPYETCSI T€HOTU-
oM. AHanoruynsle BenuduHbl monydeHbl C. A. TletpoBbiMm (1987) mns pu-
HbI, UpuHb U Gpopmsl mutiku (0,78; 0,79; 0,66).
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Puc. 4. Ycpennennsie (1979-1992 rr.) mapaMeTpsbl IIMIIEK U CeMSH

Tabnuya 5. Cpennue (1979—1992 rr.) mapamMeTpsl HIKIICK K CEMSH KIIOHOB COCHBI

Kion Len Dcn Mcn Nfsd M1000
2 Osnonerny 36,5 18,5 5,8 23,5 5,2
3 OsoHely 44,8 21,2 8,8 21,0 6,4
4 Ononery 39,1 19,6 6,3 22,2 52
5 OsnoHen 444 22,2 8,6 20,0 5,4
6 Ononent 43,5 21,8 8,7 17,3 5,9
7 Ononerny 38,1 20,8 7,2 20,1 5,0
8 OsioHen 30,7 18,8 4,9 7,2 5,6
9 Osonent 35,9 19,4 6,1 12,9 5,8
Cpennee 39,1 20,3 7,0 18,0 5,6
3 Kusay 35,7 18,4 5,2 14,1 5,1
7 Kusay 37,7 20,2 7,0 22,7 5,7
10 Kusau 35,8 18,5 5,4 12,2 6,2
12 Kusau 38,1 17,9 5,2 11,6 6,2
14 Kusay 39,2 19,2 6,2 20,4 6,6
15 KuBau 37,1 18,3 5,6 13,4 5,3
18 Kusau 39,5 20,0 6,6 18,2 5,7
Cpennee 37,6 18,9 59 16,1 58
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Ta6nuya 6. TlokasaTenn CUIbl BIMSHUS MHIHBHAyaNbHEIX 0COGEHHOCTEH KI0HOB (17)
Ha IapaMeTpsbI IHUIIEK U CeMsTH B 0JJHO()AKTOPHOM ANCIIEPCHOHHOM KOMILIEKCE

DakTop Len Dcn Fen Mcn Nfsd M1000
Kion (%) 0,73 0,55 0,78 0,50 0,42 0,57
Cv% 9,3 6,6 - 19,5 27,6 8,5
Tox (n°) 0,27 0,31 0,32 0,35 0,41 0,29
Cv% 10,3 8,5 5,0 16,8 34,8 12,1

B Tabn. 6 Takxke OTpaXKeHbI Pe3yNIbTaThl JUCTICPCHOHHOTO aHAM3a B OTHOILC-
HHH BJIMSHUS TIOTOJHBIX YCIIOBHI OTAEIBHBIX CE30HOB ((haKTop «Tomy») UL TOTro
e Habopa KIIOHOB M 6 BETETAIIOHHBIX CE30HOB. BimsiHMe moromHsx (GakTopos
Ha yKa3aHHbBIEe MTapaMeTpbl OKa3aJoch JOCTATOYHO BeNHKO. OfHaKo o0mmas ropu-
SOHTAJIbHAasA OPUCHTAIUA JIOMaHbIX JIMHUI Ha puc. 5 CBUICTCIILCTBYCT, YTO XOTHA
H3y4aeMble ITapaMeTphl U BapbUPOBANIH IO ToflaM, HO B TeueHue 20 JIeT ¢ MOMEeHTa
Hayaya IUIOZOHOIICHUS Ha Y4acTKe BBIPOKEHHOTO TPEH/A B CTOPOHY YMEHBbIIIe-
HUSI WM YBEITMYIEHNS JaHHBIX KOJIMYECTBEHHBIX TI0Ka3aTeliel He OTMEUYEHO.
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Puc. 5. lunaMuKa yCpeJHEHHBIX B 1[€JIOM 110 Y4aCTKY IapaMeTpOB INHILEK
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CuHTE3 pe3yNbTaToB IHCIIEPCHOHHOTO W KOoppemanuoHHoro (tabn. 6, 7)
aHAINM30B TO3BOJIAET JaTh CICAYIOUIYI0 OMOIOTHYECKYI0 TPAKTOBKY HaOIIfo-
;:[aeMoﬁ N3MEHUYMBOCTU KOJMYCCTBCHHBIX NPU3HAKOB I'€CHCPATUBHBIX OPraHOB
(’KEHCKUX IIHIIIEK):

Tabruya 7. Koppemsust cpenaux (1979—1992 rr.) napamMeTpoB MIHUIIEK U CEMSH C TO-
Ka3aTesIMH BETeTaTHBHOTO POCTa U TeHEPaTUBHOM Chepsl

Len Dcn Mcn Nfsd M1000
H 1974 -0,16 0,13 0,09 0,19 -0,02
H 79 50D 0,17 -0,49 0,33 0,34 0,68
H 83 9 0,36 -0,61 0,48 0,39 0,53
H 83 14 -0,47 -0,65 0,57 —0,53 0,45
D 88 -0,20 -0,36 0,25 0,31 0,50
Dcrn_88 0,45 0,05 0,29 0,34 0,61
H 01 27 0,46 -0,54 0,48 0,40 0,35
h75 77 -0,16 -0,57 0,39 0,26 0,60
h75 79 -0,11 -0,50 0,33 -0,25 0,59
Merstrb_78 -0,08 -0,01 0,00 0,11 0,10
Merstrb_80 0,19 0,07 0,15 0,51 0,08
Prent_78 0,00 0,03 0,00 -0,04 0,05
Prent_80 0,25 -0,06 0,07 0,04 0,22
Merstrb78 82 0,10 -0,07 0,06 0,47 0,01
Fm84 92 0,33 0,06 0,17 0,47 0,01
MI84 92 0,18 0,30 0,26 -0,07 0,39
Len 1,00 0,77 0,89 0,59 0,24
Dcn 0,77 1,00 0,95 0,49 0,03
Mcn 0,89 0,95 1,00 0,57 0,14
Nfsd 0,59 0,49 0,57 1,00 —0,13
M1000 0,24 0,03 0,14 —0,13 1,00

— OTCYTCTBYET KOPPEISILUSA Pa3MEPHO-BECOBBIX NPH3HAKOB INUIIKU C O0H-
JIMEM JKEHCKOTO U MY>KCKOTO KJIOHOB, T. €. 9TH NPU3HAKH HACIEAYIOTCS
HE3aBHCHUMO JIpYT OT JApyra;

— npucytcTByeT cpeansist (—0,54 ——0,68) oTpunaTensHas KOppemsIys BEICOTHI
KJIOHA C IIMPUHON M MACCOH IIUIIKH U TaKasl JKe TOJIOKUTEIIbHAsT KOPPEIISILIS
C Maccoi CeMeHH. JTO 03HAa4aeT, YTO BBICOKOPOCIIBIE KJIOHBI C MOIIHBIMHU KPo-
HaMH HE CKJIOHHBI IMETh KPYITHBIEC IIMIIKH C OOJBIINM KOJIMYECTBOM CEMSH,
HO Y HHX Yallle BCTPEYAIOTCsI Oosee TsoKeIble (KpyIHbIEe) CEMEHa;

— pPa3MepHO-BECOBBIE TTApaMeTpPhI IINIIKK TECHO B3aMOCBs3aHbl. UeM Oosrbiie
JUIMHA, TeM OOJIbIIe MIMPHHA IIUIIKA U €€ Macca, OJJHAKO CBS3b C KOJIMYECT-
BOM ceMstH ropaszo crnadee (0,59) u orcyrcTByeT ¢ Maccoit cemend (0,24). Ta-
KM 00pa3oM, KIIOHBI ¢ 00Jiee KPyITHBIMHU TSDKEITBIMH IIUIIKAMK BOBCE HE 0051-
3aTeNbHO OYyIyT IaBaTh OOJBIIE CEMSH TI0 KOJIMYECTBY H II0 MACCE;
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— TEHBI, KOHTPOJIHUPYIOIINE JIUHEHHBIE Pa3Mephl IIUIIKH, KOJTUIECTBO Ce-
MSH U Maccy CEMEHH, 10 BCEil BUANMOCTH, HaXOIATCA B Pa3sHbIX IPyMIax
CHCIUICHU, U OTU MPU3HAKH, COOTBETCTBECHHO, HACJICAYIOTCA B 3HAYUTECIIb-
HOM CTENEH! HE3aBUCHUMO JPYT OT JIPYra;

— nomymauuu «OmnoHery u «KnuBaw», JOCTOBEPHO pa3iN4aBLIMECS 1O CKO-

POCTH pocTa, OKa3ajJucCh BEChbMa CXOKH 110 TapaMeTpaMm IIMIIEK U CEMSH;

— CJIEZICTBHEM CWJIBHOTO T'€HETHYECKOTO KOHTPOJISl SIBJISIETCSI CTpaTervye-

CKasi cTaOMIIBHOCTH MapaMeTPOB T'€HEPaTUBHBIX OPTraHOB Yy KIIOHA BO Bpe-

MEHH, HECMOTpS Ha BJIMSHME BHENTHNX (pakTopoB. 3a npomreqmuii 20-yet-

HUH 1eproJ] ¢ MOMEHTA BCTYIUIEHHS KaXKIOTO U3 KJIOHOB U BCETO OMBITHO-

rO y4acTKa B CTaJHIO PETYJSIPHOTO IBETECHUS W IUIOJOHOIIEHHUS] OCHOBHBIC

rapamMeTphbl MIMIIEK ¥ CeMAH KOIeOaIHCh OKOJIO HEKOTOPOIO CPETHErO

YPOBHS, XapaKTEpHOTO /IS JaHHBIX KJIOHOB M IJIAHTALMH B LIEIOM. Takum

00pa3zoM, Ha MHIMBHAYAJIbHOM YPOBHE — 3TO OY€Hb YCTOWYMBBIC TPH3HA-

KU, KOTOPBIC MOT'YT CIIYXXUTH LCTIAM I/II[CHTI/I(bI/IKaIlI/II/I.

PenponyKTUBHBIN LUK XBOWHBIX BUJOB CIOXKEH U PACTAHYT BO BPEMEHH.
VY cocHBI OOBIKHOBEHHOH OT 3aJI0KEHHS ITPUMOPIUEB MUKPO- U MaKpOCTPOOH-
JIOB JI0 TIOJTHOTO CO3pPEBaHMsI CeMsH B I0XHOW Kapenun mpoxoaur He meHee
27 KaneHJapHBIX MecsleB. EcTecTBEHHO NpeArnoioXuTh, YTO Ha JAHHBINA
TIPOIIECC OKA3bIBAET BIMSHHE IIETbIH KOMIUICKC BHYTPEHHUX M BHEHIHUX (ak-
TopoB. B Hacrosmelt pabore Ha OCHOBE MHOTOJIETHHX JAHHBIX JIEJIAETCS I10-
IIBITKA BBIWICHUTH HanboJiee CyIeCTBEHHBIC U3 HUX, ONPEACISIONINE YPOKai-
HOCTH KJIOHOBBIX JIECOCEMEHHBIX IUTaHTalNH.

Uro kacaeTcs paccMaTpUBAEMBbIX HAMH KOJMUYECTBCHHBIX MPH3HAKOB INH-
IIEK U CEeMsIH, TO (DAaKTOPHI, OKa3bIBAIOIINE BIMSHHE HA UX BEIUYUHY, MOKHO
CTPYNIHUPOBATH CIETYIOIMUM 00pazom:

1. O0mwmii Gpuznonoruveckuii craryc aepeBa ()KU3HEHHOE COCTOSIHUE); VIS

(hopMUpOBaHHS TOTHOPA3MEPHBIX, HOPMAaJIbHO PA3BUTHIX IIMIICK HEOOXO-

JIUM XOPOLIN )KU3HEHHBIM TOHYC CaMOro JIepeBa;

2. YcnenrHocTs Ipolecca IBETSHUS! U OIBIICHUS; HEONBIJICHHBIE MaKpo-

CTPOOHJIBI K KOHITy BEr€TallHOHHOTO MEPHO/a 3aChIXAIOT U OTaJIaloT;

3. BraronpusTHBIE YCIOBHS B MEPUO/] OIIOAOTBOPEHHS M (POPMUPOBAHUS

CeMsIH Ha CIIeIYIOINI Ce30H TOCIIE IBETCHHS.

B Tabn. 8 mpuBOIATCS CTATHCTHYECKH TOCTOBEPHBIE (BBIACICHBI KUPHBIM
mpuToM) KOAIPPHUIUEHTH KOPPEISLUN MapaMeTPOB MIUIIEK U CeMSH C OT-
JeTbHBIMU MeTeoaKkTopaMu. B psze ciydaeB naHbI TaKXKe CTATHCTHYECKH He-
JIOCTOBEpHBIEC TIPH J]AHHOM 00beMe MaTepHana Kod(QUIHeHTbI, KOTOpbIe, Of-
HaKO, BaXXHBIC IJIsI IIOHMUMaHUA TEX WJIM MHBIX IPOLECCOB. ITo cxeme TeHepa-
TUBHOI'O IHKJIa COCHBI I'0J] 3aJIOKCHUA PEIPOAYKTUBHBIX IMOYCK obo3HavaeTcs
KaK «n», TOJ [[BETEHHS M OTBIICHUS KaK «n+1», TOIl OIIOJJOTBOPEHUS U pa3BH-
THs 3MOproHa Kak «n+2» (Kozy6os, 1974).
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Tabnuya 8. Koppessiius mapaMeTpoB HIKAIICK C OTASIbHBIME METEO()aKTOpaMu

Koadd.
ITapamerp KOpper., HanmenoBanue MeTeodakTopa
™
Jmna mmmky (Len) 0,62  |HroHb ce30Ha «nt+1» — cpenHss TeMneparypa

0,65 |UmoHb ce30Ha «n+2» — YKHCIO OHEH C OTHOCHTEIBHOM
BJIaXXHOCTBIO HE MeHee 80%

0,76 |ABrycr ce3oHa «n+2» — cpeiHssl OTHOCHTEIbHAs BIax-
HOCTB

—0,79 |ABryct ce3oHa «nt2» — cpegHEeMeCcsSuHbli AehUUUT yrpy-
rocTH

Iupuna nmiky (Den) —
®opma mmiku (Fen) 0,73  |UroHb ce30Ha «nt+1» — cpeaHss TeMueparypa

—0,76 |UroHb ce30Ha «n+1» — yKciIo AHEH ¢ MOPO30M

—0,73 |Uroab ce30Ha «n+t1y» — YUCIIO AHEH ¢ OTHOCUTEILHOM BIIaXK-
HOCTBIO He 6osee 30%

0,76  |ABrycr ce3oHa «n+1» — aOCOTIOTHBII MAKCHMYM TeMIIepa-

TYpbI
—0,68 |ABrycr ce3oHa «n+2» — cpeHEMECAYHBIH Ae)UIUT yIpy-
roCcTH
0,73 |Yucno aHeil ¢ MOPO30M 3a rofl «n+2»
Macca mmniku (Mcn) 0,85 |Mronb ce3oHa «n+2y» — cpeiHsisi OTHOCHTENIbHAS BIAXKHOCTh
YuCI10 MOTHO3EPHUCTBIX 0,65 |UoHb ce30HA «n+2» — aOCONIOTHBIH MaKCHMyM TeMIlepa-
cemsiH B mumike (Nfsd) TypbI

0,75 Hionb ce3oHa «n+2» — cpeaHssi OTHOCUTENbHAS BIaKHOCTb
—0,72 |ABrycr ce3o0Ha «n+1» — aOCONOTHBI MUHUMYM
0,70 |ABrycr ce3oHa «n+2» — cpeaHss OTHOCHTENbHAs BIax-

HOCTb
Macca 1000 nonHo3ep- —0,68 |Maii ce3oHa «n+2» — abCOMIOTHBIH MaKCUMYM TEMIIEpaTy-
HUCTBIX ceMsiH (M1000) psl
0,74 |Uronb ce3oHa «n+2» — abCONIOTHBI MAaKCUMyM TeMIepa-
TYpbI

BecpMa nHGOpPMATHBHBEIME ITapaMeTPaMH OKa3aInCh JIHHA U (popMa IITUIITKH,
BBIUHCIIIEMbIE KaK OTHOIICHHE JUTHHBI K IIUPUHE. JTH /IBa ITapaMeTpa eCTECTBEH-
HO OKa3BIBAIOTCS TECHO CBS3aHHBIMH. B 00IIeM ciydae MOXKHO 3aKITFOUUTh, YTO
TI0J] BO3/IEHCTBHEM HEONAronpusATHBIX (HaKTOPOB IIMPHHA IIUIIKH W3MEHSIETCS
HE3HAYUTENBHO, HO TIPU 3TOM IIIHIIKA CTAHOBHUTCS 3aMeTHO kopode. COOTBeTCT-
BEHHO B CTOPOHY YMEHBLICHUS W3MEHSETCSl YMCIOBOE BBIpaXKEHHE €€ (hOPMBL.
JnMHa mMIIKY KOppeTupyeT CO CpeaHEeN TeMIlepaTypol MIOHS B O] I[BETEHUS
(0,62) (Tabm. 7). To xe camoe mpoucxoaut u ¢ Gopmoit mrmkn (0,73). Harms-
HBII TIpEMeEp — BIHsIHKE (HakTOpOB 2 TPYMIIBEL Teruioe, a B yCIOBUSIX KapeabCKOTO
KJIIMaTa COOTBETCTBEHHO CyXO€ Hayayo WIOHS CO3JaeT OJIaronpusiTHbIE BO3MOXK-
HOCTH JUTS TIpOIiecca IIBETEHNs], a TIABHOE — ONBUICHMS] MAaKpoCcTpoOmioB. OTpu-
[aTeNbHass KOPPEeJIHs ¢ YHCIOM MOpPO3HBIX JHEl B mroHe (—0,76) 3TO XOpOIIo
noaTBepkaaeT. CHilbHbIE 3aMOPO3KH B Hadalle MIOHS T'yOWTENBHBI I Makpo-
CTPOOMIIOB B pasrap IMporecca OIbUICHHS.
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Janee Gomploe 3HaUCHNE HapsAy ¢ TEMIIEpaTypol MpHOOPETaroT MoKa3a-
TeJI BIAXHOCTH BO3[yXa. 3aCyIUIMBbIM HIOIb OTPUIATEIHHO CKAa3bIBACTCS HA
(hopMe LUK, a BEICOKHE TEMIIepaTyphl aBrycra, T. €. TeIUlas OCeHb Ce30Ha
LBETEHHS, HA00OPOT, MOJOXKUTEIbHO. B CE30H OIUIOOTBOPEHUS M Pa3BUTHS
SMOpHOHA TOBBILIEHHAs OTHOCUTEbHAS BIAXXHOCTh ONAronpusTHA ISl MOJ-
HOLICHHOTO Pa3BUTHS CEMSH U COOTBETCTBEHHO caMoi mmIky (3 rpymma dak-
TopoB). [TosToMy [uIMHA M Macca MIMIIKH TECHO CBS3aHBI C OTHOCHTEIIHLHOM
BJIXXHOCTBIO aBIyCTa W WIOJNS ITOCIEAHEro rona. [1ooKuTeNnbHyI0 Koppeis-
U0 (pOPMBI IIUIIKK C YHCIOM MOPO3HBIX THEH 3a IMOCIEeIHNI ToJ] TeHepaTHB-
HOTO IMKJIA MOXHO TIOTIBITaThCA OOBSICHUTH OIOCPENIOBAHO, KaK PE3yJbTar
CHIDKECHUSI YMCIIEHHOCTH BPEIHBIX HACEKOMBIX ITOCIIE 3UMOBKH.

PanHME aBryCTOBCKHE 3aMOPO3KH B IOl «IBETEHUSD) OTPHLATENIHHO CKa3bl-
BAIOTCSI HAa YHCIIE TIOJTHO3EPHUCTBIX CEMSIH B IIMIIKE. BBICOKHE )K€ TeMIepaTypsl
B HMIOHE CJIEAYIOLIEro rofa, T. €. B MEPHOJI OIUIOJOTBOPEHUSI, ITOJIOKHUTEIBHO. B
JaJbHEHIeM OISTh K€ TOJIOKUTEIBHYIO POJIb WUIPAeT MOBBIIICHHAsS OTHOCH-
TeJIbHAsl BIIQYKHOCTh BO3/yXa B HIOJIE U aBTYCTE.

Ha maccy 1000 1mT. moJHO3epHUCTBIX CEMSH B IpaMMax WM, YTO B JaHHOM
clly4yae TO k€ CaMoe, Maccy OHOTO CEMEHH B MUJUTUTPaMMaXx BIHSIIOT 3KCTpe-
MaJIbHO BBICOKHE TeMIlepaTypbl. HecoMHEHHO, YTO >KapKui, HO HE 3aCyIIIH-
BBIH MIOJIb CE30HA «N+2» OJIaroNpHATHO CKa3bIBACTCA HA YMCIIC MTOJTHO3EPHH-
CTBIX CEMSH U UX KPYIHOCTH.

Knonossre JICIT cocHBI cO3af0TCs IJIs1 MAacCOBOTO TIPON3BOJICTBA TCHETH-
YECKH YNMYYIIEHHBIX CEMSH, M03TOMY BOIPOCHI MHTEHCH(MKAINUU PEMpPOIyK-
TUBHBIX IIPOLIECCOB 3/IECh BCETAa MMENIN OIrpOMHOE 3HaueHue. [lonmpocTy roso-
ps, TUIAHTANUs JOJDKHA HAYMHATH IIBECTH M IJIOJOHOCHTH KaK MOXHO PaHbIIE
U Kak MOXHO oOmiibHee. CyIecTBYeT JBE OCHOBHBIC TPYIIIBI (PAKTOPOB, 00h-
€KTUBHO BIIUSIOIINE M YIPABISIIOIINE STUMH MPOLIECCAMU — SHJIOTEHHBIE (TeHe-
THYECKHE) U DK30TeHHbIE (CPENOBbIC) — MOYBEHHO-KIIMMATHYeCKHe, PUTOIIeHO-
THYeckHe W T. 1. Kak Oyner mokaszaHo B JIaHHOW TiiaBe W Jajiee B riiaBe 4,
B3aUMOJEHCTBUE T'CHOTHII — CpeJla UMEET OOJbIIOe 3HAUSHHE JUISi CEMEHOIIIe-
HUSI COCHBI. [10CKONBKY JIecOCEMEHHBIE TUIAHTAlUK T10 ONPEENICHUIO TIpeTHa-
3HAYEHB! JUIA JOCTID)KEHHS BBICOKHX YpPOXaeB CEMsH, TO OHH H3HAYaJIbHO
TIPOCKTUPYIOTCS M 3aKNIAAbIBAIOTCS B HanOosiee OJAarONpHUATHBIX ITOYBEHHO-
KIIMMAaTHYIECKUX YCIOBHSX JUIS JAHHOTO PETHOHA (B HAILIEM CIIydae 3TO FOXKHas
Kapenns) 1 ©MEIOT 3alaHHYIO CXEMY pa3MEIICHUs] IPUBUBOK, 00ECIECUNBAIO-
IIyI0 MaKCHMAaJIbHO OJIarompUsTHOE CBETOBOE ITUTAaHHE KPOHBI. BinsHue KOH-
KypHpYIoIIeH (Iopbl yCTpaHseTcsi IOCpeACTBOM yxono0B. [loaTomy B Hariem
aHaJM3e MBI MOXXEM CKOHIEHTPUPOBATHCS HA HMCCIIETOBAHUM JOJIU BIMSHUS
TEHOTHUIIA U POJIM OTAECIBHBIX MOTOJHBIX (PAaKTOPOB HA WHTEHCHBHOCTH M YC-
MIEITHOCTh MPOTEKaHMsl PENpOIYKTHBHBIX IIPOIEcCOB. B cBoeM aHaim3e MBI
COCpPEIOTOYMBAEMCSI Ha OOMJIMU W NEPUOAMYHOCTH BO BPEMEHH JKEHCKOTO U
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MY’KCKOTO «IIBETCHHUS», OTAABask IPUOPUTET MIEPBOMY. 31eCh U Jajee IpuMe-
HHUTEIBHO K COCHE HCIIONBb3YIOTCSI TEPMUHBI «IBETEHHE» M «IUIOZOHOLICHHE)
Kak OOIIENpUHATHIE B JIUTEpaType, XOTS Ul IOJIOCEMEHHBIX PAcTeHHH Ipa-
BUJIbHEE OBUIO ObI FOBOPUTH O CIIOPOHOIICHWHM U CEMEHOIICHUH. MyxXckoe
«IBETEHUE» MOSABIIACTCS Ha IUIAHTALMAX COCHBI OOBIKHOBEHHOH IT03/IHEE JKEH-
CKOTO ¥ MHTEHCHBHOCTH €ro HeBeinka. OJTHAKO OMBIT MOKa3bIBaeT, UTO JaXe
IIPY TIOJTHOM €0 OTCYTCTBHH Ha TUIAHTAIMW BCE PaBHO B IIMIIKaX oOpasyercs
JIOCTaTOYHOE KOJIMYECTBO MOTHO3EPHHUCTHIX CEMSIH, TaK KaK B Ta€KHOW 30HE B
BO3/IyXe B COOTBETCTBYIOIINH HEPHOJ COACPXKUTCA, KaK MPaBHIIO, JOCTATOY-
HOE KOJIMYECTBO 3aJIETHON TIBUTBIIBI.

Ha puc. 6 oTpaxkeHa BpeMeHHasl JHHAMUKA KEHCKOT'O M MY)KCKOTO «IIBETe-
HUSD» B LIEJIOM 110 y4acTKy. JKeHckue cTpoOMIIbl MOSBHINCH Ha paMeTax B Ha-
yaJie 5 BEereTalMoHHOTO Ce30Ha ¢ MOMeHTa mocankd. B 1983 roxy B Bo3pacTte
9 J1eT MOJKHO CKa3aTh, YTO IPOHM30IIE] KaueCTBEHHbIH CKa4OK — INTAHTAIMA aK-
THUBHO «3aIBenay. KomnmuecTBo MakpOCTpOOWIIOB YBEITHYHMIOCH B 4 pasa 1o
cpaBHEHHUIO ¢ 1982 romoM, 4TO BBI3BAJIO JaXKe MaJeHHE BEIMYMHBI TOIMYHOTO
npupocra B BbicoTy (puc. 1). Cnexyromuii 1984 rox yxe ObUT TO10M OOHIBHO-
rO LBETEHHs B IOJHOM CMBICIIE 3TOro cjaoBa. C 3TOro MOMEHTa YeTKO Mpo-
CMaTpHBaETCs TIEPUOTMYHOCTD )KEHCKOTO «IBETCHUS», 00yCIOBIMBacMas I10-
TOAHBIMH (pakTOpaMu.
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Puc. 6. lunamMnka «1iBeTeHHs1» IPUBHBOK COCHBI (B 0aju1ax ¢ 1984 r.)
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MyXCKOE «IIBETCHHE» Y IPUBHBOK COCHBI OOBIKHOBEHHOM MOSIBIISICTCST Ha
HECKOJIbKO CE30HOB MMO3/IHEE KEHCKOT0 M UMEET MHYIO BPEMEHHYIO THHAMUKY.
Ero MHTEHCHBHOCTH B IICJIOM YBEJIMYHMBACTCS 110 MEPE YBEIHUYCHUS BO3pacTa
IUTAHTALMY, TIPYA 3TOM MAaKCHMYMbI HE COBIAIAI0T C MAKCHMyMaMHU YKEHCKOTO.
B ompenesceHHOM CMBICIC OHU BBICTYIAIOT aHTAarOHHCTAMH, KOHKYPHPYIOIIH-
MU 32 )KU3HEHHBIC PECYPChI OpraHu3Ma.

Ha puc. 7 nmpuBeneHbI CpeIHEMHOTOJICTHHE JaHHBIC OATFHOTO y4eTa HH-
TEHCHBHOCTH I[BETCHHUS KIIOHOB COCHBI. KITOHOBOE TOTOMCTBO BECbMa CYIIECT-
BEHHO Pa3INYaioch MO HHTCHCUBHOCTH I[BETEHHUS, YTO OTMEYACTCS PAKTHYE-
CKH BCEMH CIEIHATNCTAMHE, 3aHUMABIIHUMUCS 3TOH npobiiemoit (TapakaHoB u
ap., 2001).
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Puc. 7. Cpennne 6anbl (1984—1992 rr.) 5KeHCKOro U MY:KCKOI'0 «I[BEeTEHHUs»
KJIOHOB COCHBI

JlucriepcroHHBIN aHATTN3 JaHHBIX TOYHOI'O KOJMYECTBEHHOTO y4eTa MaKpo-
U MHUKpPOCTPOOMJIOB Ha MPOOHBIX BETBSIX MOEIBHBIX JIEPEBHEB ITOKa3all, YTO
0o0MIIE JKEHCKOTO «IBETSHUs» KOHTpoJupyeTrcs reHotunoM Ha 30-40%, uz-
MEHSISICH JUIsl OZHOTO M TOTO ke Habopa KJIOHOB 110 rojaM. B rox oOuibpHOTO
uBereHus (1987) momnst BIMSHUS TeHOTUIA MO JKEHCKOMY «I[BETCHHIO» COCTa-
Buita 38—40% ot obmero BnustHUS Beex (akTopos, a B 1986 romxy — 28-32%.
AHanu3 HaHHBIX TIa30MepHoro 6ammtpHOTO yuera B 2003 rony mis 10 kmoHOB
ydacTKa Jajl BEIMYMHY BIMSHHA TEHOTHWIA mopsaka 67% Uil >KSHCKOTo
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«uBeteHus» U 41% amst myxckoro. Boobmie cratucTiyeckne MeToIbI BbIUIe-
HEHHS I0JIM TeHETHIECKUX BIMSHUNA UMEIOT PSi OTPaHUYCHUH U HEJOCTATKOB.
[IpuMeHnTENpHO K HallleMy MaTepHaly yKa)KeM JIMIIb Ha TO, YTO Pe3yJbTar
CHJILHO 3aBHCUT OT METOIMKH cOOpa Matepuaia (yueT IiIa30MepHO 10 Oauiam
WM KOJMYECTBEHHBIH Y4eT Ha NPOOHBIX BETBAX) WIIM, HApHUMEp, OT Habopa
KJI0HOB. Eciit OB B ONBITHYIO TPYIIY MONAIN UCKIIIOYATENHHO OOMIIBHO IIBE-
TyIIMe KJIOHBI, TO CTATUCTUYECKOTO Pa3HOO0Opa3ws NMpH3HaKa BOOOIIE MOTIIO
051 He HaOmronaThesl. COOTBETCTBEHHO HU3KMM OBLT OBI M [TOKA3aTelNb BIMSIHUS
TEHOTHIIA, XOTSI 3TO U HE COOTBETCTBYET JICHCTBHTENBHOCTH. B cremyromeit
TJIaBe JaHHBIN BOIpOC 00cyskaaeTcs Ha Oonee mmpokoM marepuane. IToka ato
KOHcTatupyeM (hakT, 9TO J0JIs BIMSHHS T€HOTHIA HAa Pa3HOOOpa3wue KIOHOB
110 MHTEHCHBHOCTH I[BETEHHs BECbMa 3HAuWTeNbHa. YTO K€ KacaeTcs NOIu
BIMSHUSI TIOTOJHBIX YCJIOBHH, TO OHa ObLIA TAaKKE JOCTATOYHO BEJIMKA M CO-
ctaBuia 46% mo xeHckomy U 49% 1o My>XCKOMY «IBeTeHHIo». OueBHIHO,
YTO B CyMME OpPTraHW30BaHHbIE B ONBITE (DAKTOPHI — HHAUBUAYaIbHBIE 0COOCH-
HOCTHU KJIOHOB (T€HOTHIT) U TIOTOJHbIE yCIOBUS OTAEIBHBIX Ce30HOB (9 neT) —
oTBevany Oosee ueM 3a 90% HaOII0IaEMOT0 CTaTHCTHYECKOTO pa3zHO0Opasus
TIpU3HAaKa.

Pa3BuBast MBICIIE O TPOSIBJICHUH HACJIEACTBEHHBIX 33/IaTKOB B PENPOIYK-
TUBHOM cepe, oOpaTuMcs K MaTpuIle KO3 PUIMEHTOB KOppesanuu (Tadi. 9).
PacmmpoBka HanMeHOBaHMH TIOIel 1aHa B Ta0I. 4.

Tabnuya 9. KoshUIHEHTH KOPPEIALHHA MAapaMETPOB «IBETCHHUS» U BETCTATHBHOTO
pocra

Mcrstrb_78 |Mcrstrb_80| Prent 78 | Prent 80 [Mcrstrb78 82|Fm84 92 (M184 92

H_ 1974 0,08 0,25 —0,08 —0,03 —0,24 —0,24 0,23
H_79 5 —0,35 —0,06 —0,19 0,18 —0,03 —0,27 0,15
H 83 9 0,43 -0,21 -0,32 0,01 0,16 —0,43 0,34
H_88 14 0,35 —0,39 —0,32 0,03 0,31 —0,46 0,30
D_88 —0,48 0,12 —0,28 0,02 —0,15 —0,46 0,45
Dcrn_88 0,15 0,23 -0,13 0,21 0,3 0,13 0,19
H_01_27 —0,28 —0,39 —0,28 —0,02 —0,31 —0,48 0,41
h75_77 0,27 0,06 —0,13 0,28 0,08 —0,11 0,27
h75_79 0,36 0,02 0,18 0,19 0,03 0,2 0,24
Mcrstrb_78 1 0,38 0,69 0,34 0,65 0,67 —0,3
Mcrstrb_80 — 1 0,48 0,54 0,88 0,70 —0,06
Prent_78 — — 1 0,48 0,52 0,53 0,4
Prent_80 — — — 1 0,45 0,61 0,11
Mcrstrb78_82 — — — — 1 0,79 —0,2
Fm84 92 — — — — — 1 0,11
MI84 92 - - - - - - 1
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JlanHbIE TaONMUIBI CBUAETENBCTBYIOT!

— Ha MEXKIOHOBOM (MHIMUBHIYaJFHOM) YPOBHE OOWIIHE KEHCKOTO «IIBE-

TeHus» ciabo (—0,46) u npu JaHHOM 00beMe CTAaTUCTHYECKH HEJTOCTOBEp-

HO OTpUIATENbHO KOPPEIUPYET C BBICOTOM KiIOHA. VHBIMHU cliOBamH,

O6I/IJ'[I)HO HIBETYIIHUEC KIIOHBI OOBIYHO HE SBIISIOTCS CaAMBIMU BBICOKOPOCJIbI-

MH, KaK 3TO MOXXHO YBUAETb Ha pHUC. 7, HO 3leCh JOCTAaTOYHO MHOTO

nckmoveHni. Ocobo cieayer oOpaTUTh BHUMaHKE HAa CTAOMIBHOCTD BEJIH-

yH Koppessinun (—0,31...—0,46) Takux mokasaTesiel, Kak CpeHee YHCIIOo

MakpocTpoOmiIoB Ha 4 u 6 CE30HBI pocTa M CPEIHEro Oajia XEHCKOTO

«UBETEHHs» KJIOHA C BBICOTOH B 14-7IeTHEM BO3pacTe;

— CpeIHEeMHOTOJIETHHH 0ailI )KEHCKOTO «IIBETEHHUS» KJIOHA UMEET HOJIOXKH-

TENbHYIO CBs3b cpemnelt TecHOTH (0,67—0,70) co cpeaHHM KOJIMYECTBOM

MaKpoCTpOOMJIOB Ha OJHY paMeTy Ha YETBEPTHIH M IIECTOW CE30HBI U C

MPOIIEHTOM I[BeTyIMX pameT B kioHe (0,53—0,61) B Tom ke Bo3pacte;

— TecHasl ToJiokuTenbHas Koppessiiusa (0,79) oTMeueHa 1Jjsi CpeaHETO

KOJINYECTBA MaKPOCTPOOMIIOB 3a MepBOE ISTUIETHE C MOMEHTA TIOsIBIIe-

HUSl JKEHCKOTO I[BETEHHs, CO CPEAHEMHOTOJIETHUM OajyIoM ILBETEHUS

KJIOHA;

— IIPaKTHYECKH OTCYTCTBYeT 3HaunMast cBsi3b (—0,11) MHTEHCHBHOCTH KEH-

CKOTO M MY’KCKOTO «I[BETEHHS» KaK 0OOOIIEHHBIX XapaKTEePHCTHK KJIOHA.

Xopoiiee KEHCKOE «IIBETEHHE» KIOHAa aBTOMAaTHYECKH HE OIPENeIsieT ero

IUIOX0€ MY’KCKO€ «IBeTeHHE». [ eHepaTWBHasl SPyCHOCTb KPOHBI COCHBI

KOHTPOJIUPYETCs] (PU3MOJIOTHIECKH, HO HAIPABICHHOCTh CEKCyaln3alun

MOOETOB OMNpEIEISIETCS] TAaKXKE€ M MOTOJHBIMU YCIOBHSMH CE€30Ha «n». B

TOJ OOMIBHOTO JKEHCKOTO «I[BETEHHSD» MAKPOCTPOOHIIBI y MOJIOJBIX COCEH

IMPUCYTCTBYIOT Ha BCEX MYTOBKax, BIUIOTH O CaMbIX HMXKHHUX, KaK 6])1 BbI-

TECHsIsI MY>KCKOH sipyc. B mpoMe)xyTouHbIe Ce30HBI IPOUCXOIUT OOPATHBIN

mpoIiecc.

OTMeueHHbIe 3aKOHOMEPHOCTH ITO3BOJIIIOT C BBICOKOH CTENEHBIO HaJlek-
HOCTH BBISBJIATH OOWJIHO LBETYIIME M, CJIEIOBATEILHO, BBICOKOYPOXKaiHbIC
KJIOHBI COCHBI YK€ B I€PBOE ISITUIIETHE ITOCIIE TOSBICHHS YKEHCKOTO «IIBETE-
HUS» Ha TUIAaHTaOUH. DTO OAHA M3 BAKHEHWIIMX COCTABISIONIMX YacTedl B MX
KOMITJIEKCHOH CENEKIIMOHHON OLICHKE.

IToroaHbie 0COOEHHOCTH OT/AENBHBIX BETETAOHHBIX CE30HOB OIIPEACTISIIOT
MIEPHOANTHOCTD I[BETEHUS W IUIOAOHOIIEHHMS, KaK Ha IUIAHTAIUAX, TaK U B €C-
TECTBEHHBIX HACAXKICHUSX, U C 3TUM UYEJIOBEKY IPHUIETCSA CUNUTATHCS BCEr[a.
Kak ormeuan I'. M. Ko3y6oB: «PenpoaykTuBHas AeSTENbHOCTh — CIOMKHBIN
npoltiecc, 00yCIIOBICHHBIH T'€HETUYECKHMMHU (aKTOpaMH, HO B 3HAUUTEIBHOU
Mepe HaxXOISIIMHCS IOJ KOHTPOJIEM BHEIIHEeH cpellbl U BKIIOYAIoIuil B cebs
Kak (hU3U0IIOro-OMOXMMHUYECKHE, TaK U CTPYKTYpooOpa3oBaTeIbHbIE IPOLEeC-
cpl... C uneHTHUKAIUY WHUNWAIBHBIX PENpPOIYKTUBHBIX KOHYCOB, KOTOpas
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3aBUCHT MPEXIE BCErO OT YPOBHSA METOJOB MCCIENOBAHHH, MBI TOBOPHM
0OBIYHO O 3aJI0’KEHHH T€HEPATUBHBIX OpraHoB...» (Ko3ybos, 1974). [lo man-
HBIM 3TOTO € aBTOPa y COCHBI IPUMOPIMU MHUKPOCTPOOHIOB MOYXHO HICHTH-
(¢unMpoBaTh B MEPBO JIeKa/ie HIOJNS TOJla «ny, a IPUMOPANEB MaKpOCTPOOu-
JIOB BO BTOPO# mosoBuHe Htojsi. CiieoBaTeIbHO, HOATOTOBUTEIRHEIE TIpoLIec-
CBl TIPOTEKAIOT YyTh paHblle. [[BeTeHHe COCHBI Ha IUIAHTAIMAX HauMHACTCS
npu cymme 3¢ dextuBHbIX Temnepatyp (Bbime +5 °C) 180—-190° u mpu otcyT-
CTBHMH HOTOJIHBIX aHOMAJIMH MPUXOIUTCSI OOBIYHO Ha KOHEIl Mast — Ha4yajo HIo-
Hi. B 1987 rogy, Hanpumep, B CBSI3U ¢ MPOXJIAJAHON U A0XKUIMBOM MOrof0M B
HayaJle BeTeTalli Pa3BUTHE JKEHCKUX CTPOOMIIOB OT OyTOHM3AIMHU 0 CMbIKa-
HUSI CEMEHHBIX YellyeK MpoucXoawio ¢ 27 mast o 19 nioHs, a MaccoBO€ IIbI-
JIeHHe MHUKPOCTPOoOmIoB — 7-9 uronsa. B 1988—1989 romax mpu cyxoii Terioi
MOT0ZI€ ATH MpPOLECcChl MpoTeKanu ¢ 23 masg no 2—4 utons u 28-31 mas, coot-
BETCTBEHHO. DKCTPEMaJIbHbIE MTOTOHBIE YCIOBHSI BHOCAT CYIIECTBEHHBIE KOP-
PEKTHBBI B HOPMAJIBHBIN X0 PEIPOLYKTUBHBIX MIPOLECCOB U MOPON MPUBOIST
K MaccoBOW THOeiIn MakpocTpoOWIIOB 1 03UMH. Tak, BO BTOpOY MOJOBHHE arl-
pemnst 1990 roma cpeaHecyTouHas TeMiiepaTypa mpebliinana HopMmy Ha 5-9 °C.
B nmHeBHBIe 4ackl Bo3ayXx mporpeBaics no +13...+19 °C, a Hakomienue 3¢-
(DeKTHBHBIX TEMIIEpaTyp HayaIoch Ha 2—4 HeJeIu paHblle OOBIYHOTO Cpoka. B
CBSI3U C 9THM 000cOOJIeHHE JKEHCKUX T'€HEPAaTHBHBIX MOYEK OBLJIO OTMEYeHO
y)K€ B INepBOH JeKale Mas, HO 3aTeM BCIEACTBHE PE3KOro MOXOJOJaHMS
(mo —7°) BO BTOpOI—TpeThEHl NeKagax pa3BUTHE UX 3aTOPMO3IIOCE. B pe3yin-
TaTe, HECMOTPSI Ha paHHEe Hayajlo BECHBI, CyMMa 3((EeKTHBHBIX TEMIIEPATYD,
HeoOXoauMast IJIsl 3aIjBEeTaHMsI, HAaKOMIJIach JIMIIb K Hadasry MioHsA. MaccoBoe
I[BETEHHE HAOIIOAANOCh B CEPEIMHE INEPBOW AEKaAbl MIOHSA, HO NEPUOIHUC-
CKHe 3aMOpO3KH (110 —3° B BO3AyXe U A0 —6° Ha IMOYBE) IPUBEIH MPAKTUICCKH
K MOJTHON rubenn MakpocTpoOminoB. TakuM 0Opa3oM, METEOYCIOBHUS CE30HOB
LBETEHUS «n+1» U CIIEAYIOIIET0 3a HUM Ce30Ha IUIOJOHOIIEHUS «n+2) OKazbl-
BAaIOT BIIMSHHUE HA TMPOXOXKACHUE MPOIIECCOB LBETEHHUS, PA3BUTHSI MYXKCKOIO U
KEHCKOTO raMeTo(UTOB, OIJIOAOTBOPEHHMSI, Pa3BUTHUS 3apobliia U GOpMHUPO-
BaHMS PHJOCIIEpMa. YCIIEIIHOE 3aBEPIICHNE STOM LEMOYKH MPUBOIUT K (op-
MHUPOBaHHIO HOPMAJIFHO Pa3BUTHIX LIHIIEK, COAEPKALINX MOJTHO3EPHHUCTHIE Ce-
MeHa. JTo yxe o0cyxnanoch Beiire. OOMITHE JKe 3aJI0KEeHUsT MY>KCKUX U JKeH-
CKMX T€HEepaTUBHBIX MOYEK MPEHMYIIECTBEHHO ONPEICISIETCS YCIOBUSIMH Ce-
30Ha «N», MPEALNIECTBYIOIET0 [BETEHHIO.

B stom cwmpicie HekoTopsie mo3unuu Tabn. 10 ¢ Onomorudecko TOYKH
3pEeHUs MOKa TPYJHO MHTEPNPETUPOBATh. [lodeMy-TO BBICOKHE MalCKHE TEM-
IepaTypsl CE30HA «N» OTPHUIATENBHO CKa3bIBAINCh HAa OOWIMH MY’KCKOTO
«uBeTeHus». To ke MOXKHO CKa3aTh M O BIUSHUHM TEMIIEPATYPbl HIOHS B TOJ
«n+1» Ha 00MIIHE )KEHCKOTO «IBETCHUs». B OCTaNbHBIX XkKe Cllydasx IOoJyde-
HBI BIIOJIHE OOBSICHUMBIE CBsI3U. [IpoXiaiHblii BIaXKHBIH HIOHH W BOOOLIE B
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Tabnuya 10. Koppensiysi mapaMeTpoB )KEHCKOTO H MY>KCKOTO «IIBETCHHUS» COCHBI C OT-
JCITBHBIMHA MeTeo(haKTopaMu

Kenckoe Myxckoe
HanmvenoBanue MeTeodakTopa
«UBETCHHE» «UBETECHUE»
Maii ce30Ha «n» — cpe/iHssl TEMIIEpaTypa - —0,78
Maii ce30Ha «n» — MakCUMallbHas TeMIepaTypa - —0,68
HoHb ce30Ha «n» — YHUCIIO AHEH C OTHOCUTEIBHON
BJIAXKHOCTBIO He MeHee 80% —0,66 —
UioHb ce30Ha «n+1» — cpeHsis TemMIeparypa 0,67 -
HroHb ce30Ha «n+1» — MakCUMaJIbHas TeMIeparypa —0,83 -
ABLYCT ce30Ha «n» — NeQUUUT yIpyrocTu 0,63 -
BereTanoHHbII CE30H «n» — AEPUIUT YIPYTOCTH 0,63 0,70
Tox «n» — uncio JHel ¢ MOpo3oM —0,92 —
BereTanoHHbIH CE30H «n» — CPEIHSS OTHOCHTEIbHAS
BJIYKHOCTh —0,70 0,82

LIETIOM BETETALMOHHBIN CE30H OTPHLATENIFHO CKAa3bIBAIOTCS HA 3aKJIA/IKE MAKPO-
ctpo6moB (—0,66-0,70). 11 Ha060poT, BEICOKUI AeHUIUT YIIPYTOCTH (BIAKHO-
CTH) aBI'yCTa M BCETO CE€30Ha Ha 3TOT MpollecC MONOKUTeNbHO BiIUsIOT (0,63).
Hy»HO yHOMSHYTb, YTO B CBOE BpeMsi, 0OHAPYKHB KOPPEJSALIMIO OOMIHSI TUIO0-
HOIIICHUS! JIECOCEMEHHBIX YYacTKOB COCHBI C JIe(DHIIUTOM BIKHOCTH BO3yXa B
HIONE U aBryCTe Ce30Ha «n» Ha cpok 12 uvacos, /1. S1. ['uprugos mpeanoxun Me-
TEOPOJIOTHUECKUI MeToJ| mporHo3a ypoxasi cocHbl Ha IIJICY. PaccunTtanHslii
uM kodp¢ument xoppemsauun passsuicst 0,69 (Imprumos, 1976). [edunur
BiIa)XHOCTH (d) €CTh Pa3HOCTh MEXIY YNPYTOCTHIO HACHIIIIEHHOTO M1apa MpH JaH-
HOUt Temmeparype (E) m ImelcTBHTENBHON yIPYrocTeio (), ompenerseMas Io
¢dopmyne d = E — e. OTHOCHTENBHOH BIaXXHOCTBIO (I) HAa3bIBa€TCS OTHOLICHHE
YOPYTOCTH BOISHOTO Tapa, COAEpKallerocs B Bo3Ayxe (€), K YHpPYrocTd
HACBIIIEHHOTO T1apa HpH Toi ke Temmeparype (E), BeIpakeHHOE B MPOIEHTaX
(r = ¢/E - 100). Cpenusast OTHOCHTENBbHAS BIAXKHOCTB 3a CE30H C OOMIMEM >KEH-
CKOTO «IIBETEHUS» MMeeT oTpHuaTenbHyro koppessnuio (—0,70). IlomydenHsle
HaMH pe3yJIbTaThl, 110 CYTH, OUYeHb OJM3KH TeM, KOTOPBIE B CBOE BPEMs HOJTyYHII
J. 5. T'mprunos. BeisBIeHHBIE CBSI3M METEONapaMeTPOB, XapaKTEpPH3YIOLINX
BJI@)KHOCTh BO3/yXa, C )KEHCKHM «IIBETEHHEM» MEHSIOT CBOW 3HaK Ha IPOTHBO-
TIOJIOKHBIH, €CJIM TOBOPHTH O MY)KCKOM «IIBETEHHH». 32 CYET ITOTO JIOCTUTAETCs
a¢dexT peBepcuy mosia y 4acTu MoOEroB ce30Ha «n+1» Ha MyTOBKaxX MpenMy-
IIIECTBEHHO B CpPEAHEW 4acTW KPOHBL Takmm 0Opa3oM, 3BOJIIOLMOHHO J(Ba pe-
TIPOAYKTUBHBIX Ipoliecca, KOHKYPHPYIOIUX 33 Pecypchl 0coOH, Kak ObI pa3Be-
JIEHBI BO BPEMEHH, U UX MAaKCUMyMbI He coBnazaroT. /1. S1. ['mprunos coBepiueH-
HO CIIPaBEeUIMBO YKa3ajd, YTO BBISBICHHBIE 3aKOHOMEPHOCTH CIIPaBEIJIMBBI
MMEHHO JJIs1 TaeKHOM 30HBI ceBepo-3amana u cesepa EBponeiickoit yactu Poc-
CHH, TOCKOJIBKY CBSI3aHBI C TOAWYHBIM LIMKJIOM LUPKYJSIMU aTMOCchepHBIX
Macc. C Masi 1o CeHTSOph aTJIaHTHYECKHE IMKJIOHBI, CIEAYyIOUIMe OJUH 3a
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JPYTUM, MOTYT CYIIECTBEHHO CHHU3HTH CPEIHIOI0 TEMIIEpaTypy M IOBBICUTH
BII@)KHOCTh, KaK OTAENBHBIX MECAIEB, TAK M BETCTAlIMOHHOTO CE30HA B LETIOM.
BroprkeHns ke XOJOAHOTO apKTHYECKOTO BO3JyXa, YacTO 3a 3TUM MPOUCXOJS-
LIYe, BBI3BIBAIOT OLIYTHMOE MOXOJOJAaHHWE W 3aMOpPO3KU. IJTH arMochepHbIe
nporecchl (pakTUYECKH OMNPENeISIFOT OCHOBHBIE YEPThl KapeiabCKOro KIIMMara.
KpynHble e U ycToW4YMBBIE CPEIU3EMHOMOPCKHE U CpPeHEa3HaTCKUe aHTHLU-
KJIOHBI, Onaronapst kotopeiM B Kapenuu u Ha Bcem EBponetickom CeBepe ycra-
HaBJIMBAaETCs TeIUIask cyXast [0roja, OCOOCHHO B aBIyCTe, — SIBJIEHUS ropaszio 06o-
JIee penKue.

B pab6ore /. A. I'mprumoBa He TpPUBEICHHI KaKHE-THOO PETrpecCHOHHBIC
YpaBHEHUS, TO3BOJISIONINE JeNaTh MPOTHO3HBIE PacdeThl ypoxkas B Oaymax
1M abCOIOTHBIX BenuduHax. [IpocTo ykas3aHo, 4To «...NIPHUHSB CPEAHEMHOTO-
JIETHUE JaHHbIe Je(HIUTa BIAKHOCTH B HIOJIE—aBTyCTE 332 HOPMY, MOXKHO
CPaBHUTh MX C COOTBETCTBYIOIIMMH IIOKa3aTeIsIMU OIPENIEICHHOTO Toja.
...Ecnu onu BbIlIe HOPMBI, TO Yepe3 2 roJja MOXKHO 0XKUIAThH (B 00IIEeM) MOBBI-
LICHHBI YypoXKail, a eclii HmWkKe — TO ypoxkail Oyner cnadbiM» (I'mprunos,
1976). O4ueBUIHO, OJHAKO, YTO BCAKHIA MMPOTHO3 IICHEH UMCHHO CBOUMH KOJTH-
YECTBEHHBIMH IapaMeTpaMH, 110 KOTOPBIM COOCTBEHHO W ONPEJNEINSeTCs] ero
TOYHOCTb M HaJIEKHOCTb.

Jlns Halero ONBITHOTO y4YacTKa OBUIM pacCYMTaHbl yPaBHEHHS PErpeccHn
OOMIIHS KEHCKOTO I[BETEHMSD» MO YMCIY JHEH B TOXy C MOPO30M U CperHen
OTHOCHUTEIbHON BIAKHOCTBIO 32 Mali—aBrycT (puc. 8, 9) 1 My>KCKOTO «IBeTe-
HUSD» TAKXKe TI0 OTHOCHUTEIHHOM BIIAXKHOCTH 3a TOT ke nepuoa. OgHako Gamn
LBETEHHUs — 3TO JIMIIb NEpBas IJIa30MEPHasl OTHOCHTENbHAs OLECHKAa OOMIHA
MOTEHIMATIBHOTO ypoxas. Heo0xomumo erne nepeiTH K OLEHKE IUIOIOHOIIe-
HUS, T. €. TaKXKe INIA30MEpPHO OLIEHUBAaeMOMY OOWJIMIO IIMIIEK B KpOHE, a 3a-
TeM yiKe MBITaThCs MPOTHO3UPOBATH AOCONIOTHBIE KOIWYECTBEHHBIE TIOKa3aTe-
i Oyayiero yposkas. ITo manabiM 1987 (o6mnbHOro 1seTenus) u 1988 (ypo-
KaWHOT0) TOM0B HaMH OBUI cienaH pacyeT KO3()(GHUINEHTOB KOPPEISIIUN U
ypaBHeHMH perpeccuu. Korma Bo3pacT manTanuu paBHsuics 14 romam, BeICO-
Ta CaMoro pocyoro kioHa Obiia 6,3 M. [1a3oMepHast orieHKa OOMITHS KEHCKO-
IO «IBETSHHS» (Jaliee 1Mo TeKCTy MPOCTO IIBETEHMS ) KIIOHOB BecHOH 1987 roma
rerutoxo (0,71) xoppenupoBaia ¢ r1a30MepHON OIEHKOI OOMIIHS II0OHOIIIe-
Hus B 1988 roxy (puc. 10). bamn oOumnmst mIoqOHOMIEHHS OKa3aJiCs CBSI3aH C
peaTpHBIM KOJTMYECTBOM IIHIIEK Ha paMeTe erie TecHee (puc. 11).

IIpu nporHo3upoBaHUU yporKas JOIMYECKas LENOoUYKa JEUCTBUM BBITISAUT
CIIeTYIONTIM 00pa3oM:

— [0 MeTeolapaMeTpaM Ce30Ha «N» AAeTcs MPOTHO3 OOWINS I[BETEHHS B

TEKyILEM TO1Ty;

— OUEHKH OOMJIMSI IBETEHUsI KOPPEKTUPYIOTCS HA OCHOBAaHMH JAaHHBIX Be-

CEHHEro y4eTra oOWIns IBETEHUs M0 OaiaM B ce30H «n+1»;
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— Ha OCHOBAaHUM OA/UIbHBIX OIIEHOK OOWJIMS IBETEHUS! MPOTHO3HPYIOTCS
01 MIIOIOHOMIECHNS], KOTOPBIH B JaJbHEHIIIEM YTOYHSAETCS Ha OCHOBE JjaH-
HBIX y4eTa B C€30HE «n+2»;

— Ha OCHOBe 0aJuia INIOOHOLIEHHS PACCUUTHIBACTCS yCPEAHEHHOE KOJIUYe-
CTBO IIMIIEK Ha JepeBe.

KeHckoe 11BeTEHNE

5 -
% 4,5 4 y =-0,0436x + 10,725
[ 4 2
N R =0,8541
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Puc. 8. 3aBucuMOCTb 00UJIMSI MAKPOCTPOOH/IOB OT YHC/1a MOPO3HBIX HEMH
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Puc. 9. 3aBucumocTb 00MJIMA MAKPOCTPOOUJIOB OT CPelHEl OTHOCUTEIbHOM
BJI2’KHOCTH 32 Maii—aBrycT NpeAIecTBYIOIEro rojaa
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Puc. 11. 3aBuCUMOCTB KOJIMYECTBA IIHIIEK HA paMeTe OT 0aJ1J1a MVIOJOHOLIeHUSI

Jnst nanpHeWIIe OLEHKH CTPYKTYPBI ypoxkas TpeOyercs HeKoTopas I1o-
TIOJTHUTENbHAS NHPOPMAIMS O pa3Mepax W Macce OJHOM IIWIIKU M YUCIIE Cce-
MSIH B HEH. DTO MOTYT OBITh KaK CpeTHEMHOTOJIETHUE JaHHBIE, TaK U CBEXKHE,
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YTO MPEANOYTHTENbHEE, JaHHbBIE TEKYIIETo roja, MoIyJ4acMble Ha OCHOBE aHa-
TU3a HECKONBKUX 00pasnoB (mo 3050 mT. mmmex ¢ kioHa). Eciu craBuTCs
3ajJ]aya OLEHUTh OIpEeIeICHHbIII HaOOp KIOHOB, TO 0Opasell HIMIIeK HoTpely-
eTcs ¢ KaXaoro u3 Hux. Iy XapakTepUCTHKH B IEJIOM IO WM ydacTka
MOYKHO COCTaBHTh CMEIIaHHBII B paBHBIX NOJsIX oOpaszen. B tadm. 11 u 12
MIPUBEACHBI JIaHHbIE 110 YPOXKaWHOCTU KIIOHOB U CTPYKType ypoxkas B 1988 u
1992 rogax. Kak cienyer u3 JaHHBIX 3TUX Tabmuil, momyssiun Onorer 1 Ku-
Ba4 OKa3aJIMCh JJOCTATOYHO OJIM3KH IO MapaMeTpaM YpO>KalHOCTH, XOTS OJIO-
HEIIKHe KJIOHBI cTa0MIIBHO MMENN HEeKOTOpOe NMperMyIecTBO. B maHHBIX Tab-
JUIAX TMPUBEICHB! PAacUCTHBIE BEIMYMHBI YPOXKAHHOCTH IO YHCIY CEMSH H
Macce CeMsIH C OJTHOTO T'eKTapa IPH YCIOBHH PaBHOTO y4YacTHs BCEX KJIOHOB,
OTCYTCTBUH ITyCTBIX IOCAOYHBIX MECT Ha IMOJI€ IIOMapo | ra ¢ pa3MerieHn-
€M TPHUBHUBOK 5 X 5 M. B aTOoM ciywae xaxkaslii u3 15 KIOHOB MpeacTaBiIeH
29 pameramu. Ham TeopeTHdecku pacCUMTaHHBIA ypokaif cocTaBmsl 25 Kr
MTOJTHO3EPHUCTHIX CEMSH ¢ | ra, mpuyeM Ha JOJI0 YeTHIPEX CAMBIX MPOIYKTHB-
HBIX KJIIOHOB IpHIuIock 52,6% ypoxas. B 1992 rony yposxaii OblI HECKOJIBKO
MeHble — 19,9 Kr/ra, a Ha JOJNIO YETHIPEX CAMBIX YPOXKaHHBIX KJIIOHOB ITIPH-
nutock 58,9% Bcero ypoxkasi. Uto kacaeTcst pakTHUECKHUX JAHHBIX 110 YYaCTKY
Ne 1, To B mepBoM cemeHHOM 1985 Tony dakTHyeckunit yposkail mmiiek cocra-
B 670 kxr/ra co cpemHUM BBIXOAOM cemsH 1,2% wmu 8,04 kr/ra. B ouepen-
HOM yposxaiiHoM 1988 roay B Bo3pacte 14 neT ceMeHHast NPOLyKTUBHOCTb CO-
craBuna 18,3 kr/ra, u3 koTopbix 58% manu 4 caMbIX IPOAYKTHBHBIX KIOHA. B
3aBHCHMOCTH OT KJIOHA yporkail mumek n3mensuics ot 0,4 no 9,8 kr Ha pamety
¢ BeixogoMm cemsH 0,4-2,3%. 3ateM ypoxaiHOCTh JaHHOTO ydyacTKa cTaia
CHIDKATBCSI B PE3YJIbTATE CMBIKAHHUSA KPOH M yXYAILICHUS UX CBETOBOTO IHTa-
Hust. HepaBHBIN BKJIaJ KJIOHOB B TeHO(OH OyIylIEro MOKOJEHUsI — ONUH U3
CePbE3HBIX HEJOCTATKOB KJIOHOBBIX ITAHTAIMN | TOKOJIEHUS, IIOCKOJIBKY CIIO-
co0eH CyIIeCTBEHHO CHU3MTH MTOKa3aTeId reHeTHIecKoro pazHoodpasus. CBo-
€ro pojia CeNeKIMOHHAasl OLIEHKA KJIOHOB Ha OCHOBE CPEIHEMHOIOJIETHUX JIaH-
HBIX 10 OOMJIMIO IIBETEHUS U IPYTUX CTPYKTYPHBIX IIAPAMETPOB yPOXKAHHOCTH
nana B Tabu. 13. Kak cienyer u3 pacueToB, eciu ObI MBI OTOOPAJIN U3 UMEIO-
muUxcs y Hac 15 KJIOHOB § JIydIlIMX MO YpPOXKaHHOCTH, T. €. IPUMEPHO MOJIOBU-
HY, TO T€M CaMbIM OYE€Hb HE3HAUYUTEIbHO CHU3WIIN CPETHIOI0 BEICOTY JAEPEBHEB
Ha yudactke (—4,0%), HO TPy 3TOM NOBBICHIIN OBl €r0 CEMEHHYIO IPOIAYKTHB-
HOCTb IO YUCITy CEMSH ITOYTH Ha TpeTsh (29,1%).

OKCHepuMeHTaIbHbIE JaHHbIE, TPOAaHATH3NPOBAHHBIC B HACTOSILEH TiaBe,
TIO3BOJISIIOT CHIETIaTh PsiJl BBIBOJOB M 0000IIECHUH.

— JIroOo¥i mpu3Hak opraHu3Ma (GOpMHPYETCsl Kak pe3ysIbTaT B3aUMOJIEHCT-

BUSI TEHOTHNA C (haKTOpaMH OKpYIKAoLIel Cpelibl, HO 3TO COOTHOLICHUE HE

OJITHAKOBO JUISl Pa3HBIX NPU3HAKOB M CBOMCTB MHIUBHAYYMA.
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— BeIpamuBaHue KIOHOBOTO MOTOMCTBA IUTIOCOBBIX IEPEBBHEB (MHOTOKpAT-
HBIX TIOBTOPHOCTEH OJTHOTO M TOTO k€ Habopa TeHOB — paMeT) B OTHOCHTEIb-
HO OJIArONPHSATHBIX MOYBEHHO-KIIMMATHYECKHX YCJIOBUSIX TIOI30HBI CpeIHen
Talru ¥ CBOOOAHOM PETYISIPHOM Pa3MEIIEHUH MT03BOJIIET OOBEKTHBHO Olle-
HHMBaTh POJIb TEHOTHIA Ha OBICTPOTY POCTa JIEPEBbEB COCHBI OOBIKHOBEHHOM
1 Ha ()OPMHUPOBAHUE BaXKHEHIINX raOUTyaIbHBIX TIPH3HAKOB.

— MMeHHO cyliecTBeHHasi J0JIsl BIMSHHUS O0COOCHHOCTEH T'€HOTHIIA MO3BO-
JSIET C BBICOKOW CTETIEHbI0 JOCTOBEPHOCTH OTOMPATh KIJIOHBI 1O OBICTpOTE
pocTa ye MOCIIe MATH CE30HOB POCTa Ha ITAHTALNH.

— OT00p IUTIOCOBBIX IEPEBHEB B BBICOKOIPOM3BOJAUTEIHHBIX MaTOHAPY-
[IEHHBIX COCHSKAX JaeT 0oJiee BEIPOBHEHHBIE PE3YIIbTAThI [0 CPAaBHEHHIO C
0TOOPOM B MHTEHCHUBHO 3KCILTYyaTHPOBABIIUXCS HACAKICHHSAX.

Tabnuya 11. CtpykTypa ypoxas B 1988 roxy

% 2 & | = . ,
z S | SE| EC|E2E|F2 §E 2022 2¢
S S = = 9] 0% 3 D& E[E 8 5 28
2 S | =5 | 8E(§.5|28 =5 (288 3=¢| =¢
g = S22 85T |6 ED ° |8 Z 7leg ™ 3%
=) 2 o |7 @ o E — |O o O % =
2 Ononen 890 | 6,29 | 560 | 282 [25098 | 537 [ 1348 | 3909 | 156
3 Ononen 985 | 9,95 | 9,80 | 23,7 [ 23345 [ 6,72 | 1569 | 4549 | 182
4 Ononen 572 | 7,69 | 440 [ 21,7 [ 12412 ] 583 | 724 | 2099 | 84
5 Ononew 436 | 848 | 3,70 | 21,5 | 9374 | 574 | 53.8 | 1560 | 6.2
6 Ononen 491 | 9,97 | 490 15 | 7365 | 6,76 | 49.8 | 1444 | 58
7 Ononen 260 | 885 | 230 | 264 | 6864 | 531 | 364 | 1057 | 42
8 Ononew 64 | 629 | 040 | 84 | 538 [ 591 | 32 92 0.4
9 Ononen 132 | 76 | 100 | 143 | 1888 [ 6,55 | 124 | 359 14
Cpennee 479 | 81 | 401 [ 19,9 [ 10860 [ 6,02 | 649 [150684
3 Kupay 252 | 634 | 1,60 | 151 | 3805 | 591 | 225 | 652 | 26
7 Kusau 555 | 829 | 460 | 259 | 14375 [ 621 | 893 | 2589 | 104
10 Kusau 750 | 468 | 351 | 104 | 7800 | 625 | 488 | 1414 | 57
12 Kusau 378 | 555 | 200 [ 108 | 4082 [ 506 | 207 | 599 | 24
14 Kusau 335 | 8,07 | 270 [ 27 | 9045 [ 699 | 632 | 1834 | 73
15 Kusau 462 | 693 | 320 | 184 [ 8501 | 51 [ 434 [ 1257 | 50
18 Kusau 471 | 8,07 | 380 | 182 | 8572 [ 638 | 547 [ 1586 | 63
Cpennee 458 | 68 | 31 | 18,0 [80257] 60 | 489 [9930,5] 100,0

— BricoTa KiI0HA MeeT cladyro OTPHLATEIBHYI0 KOPPEIIHUIO C ITHPUHOM
KPOHBI M OOWMJIMEM IBETeHMS W IuiofoHomeHus. CriemoBarenbHO, 0TOOP
KJIOHOB I10 NIPU3HAKy OBICTPOTHI POCTA HE 03HAYAET OTPULATEIBHOTO aBTO-
MaTH4YeCcKOro 0TOopa Mo mpU3HakaM ypoxkaiHocTu. CripaBeUIMBO TaKkxkKe U
o0paTHOE yTBEPKICHHUE.
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Tabnuya 12. Ctpykrypa ypoxas B 1992 roxy

o (SR |
2 |28 E|FE|232|S5E7| 78822 E5¢ 3
= g — S ‘8 = ° “8 5 S B =
2 OuoHen 5,28 6,7 788 28,6 22539 4,7 105,9 3072 | 15,4
3 Ouonen 6,62 9,5 697 31 21602 6,1 131,8 3821 | 19,2
4 Ononery 2,67 6,2 431 24,6 10594 4,8 50,9 1475 7,4
5 OnoHen 0,99 8,5 116 25,5 2970 5,1 15,1 439 2,2
6 Ounonen 4,70 9,3 505 21 10613 5,3 56,2 1631 8,2
7 Ononen 0,67 6,1 110 18,9 2076 4,3 8,9 259 1,3
8 OnoHen 0,36 5,5 65 12 785 5,3 4,2 121 0,6
9 Ounonen 0,80 5,6 143 13,6 1943 5,6 10,9 316 1,6
Cpennee 2,76 7,18 | 357 22 9140 5,15 48,0 11134
3 KuBau 3,28 5,2 631 21,2 13372 5 66,9 1738 8,7
7 Kusau 4,38 6,8 644 27,8 17906 5,9 105,6 2747 | 13,8
10 Kusau 5,04 6,1 826 16,3 13468 6 80,8 2101 | 10,5
12 KuBau 0,55 4,5 122 17 2078 5 10,4 270 1,4
14 KuBau 0,75 7 107 22,2 2379 7,3 17,4 451 2,3
15 Kusau 0,65 6 108 16,8 1820 4,8 8,7 227 1,1
18 Kuau 2,34 7 334 26,1 8725 5,5 48,0 1248 6,3
Cpennee 2,4 6,1 ]396,2| 21,1 8535,4 5,6 48,3 | 8782,5 | 100,0
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— KitoHBI cCOCHBI CyIIECTBEHHO pa3IN4YaloOTCs 10 HHTEHCUBHOCTH PENPO-
AYKTHUBHBIX NIPOUECCOB, U BIIMAHUE IT'CHOTHIIA HAa HHTCHCUBHOCTDH LIBETC-
HUS ¥ TUIOJOHOMICHHS JOCTATOYHO BEJIUKO. DTO MO3BOJISIET OCYIIECTB-
JATh PAHHIOIO JUArHOCTUKY KJIIOHOB IO MPSAMBIM IPU3HAKaM B KOHIE
MIEPBOTO IMSATHIIETHUS TIOCIIE BCTYIUICHHUSI paMeT B PENPOIYyKTHBHBIN dTan
pa3BUTHS.

— CeJIeKIIMOHHYIO OIICHKY KJIOHAM CJIeJyeT JaBaTh MO TaKUM HWHTErpalib-
HBIM TIOKA3aTeJsIM, KaK YHCIIO TTOJTHO3EPHUCTBIX CEMSH M Macca ITOJIHO3ep-
HHUCTBIX CEMSIH C OJTHOH paMeTHl.

— CenexnuoHHasl OIEHKA KJIOHOB Ha IUTAHTAIMAX | TTOKOJNEHHS JOJDKHA
MMETh KOMIUIEKCHBIM XapakTep, T. €. YUUTHIBATh MX IaOUTyasbHBIE U pe-
MPOAYKTUBHBIE TapamMeTpsl. OJHAKO MOCKOIBKY 0TOOP OOMIIBHO BETYIITIX
BBICOKOYPOKalHBIX KJIOHOB aBTOMAaTHYECKH HE O3HAYAET 0TOOP MEJICHHO-
pacTymyx, TO Ha JaHHOM OJSTale€ NPHOPUTET CICAYECT OTAATH IMpPHU3HAKaM
YPOKaHOCTH.
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HexoTopasi mapaloKCajJbHOCTh CHTYalluH B CEJICKI[MOHHOM CEMEHOBOICTBE
COCHBI 3aKJIIOYACTCS B TOM, YTO T€HETHYECKH YITyUIlICHHbIC CEMEHA C IIaHTalUi
paccMaTpUBAIOTCs KaK MEPBBIN IIAr K CO3IaHHI0 OBICTPOPACTYIIMX UCKYCCTBCH-
HBIX HacakaeHui. [Ipu 3TOM BBICOKOPOCTIBIC KJIIOHBI HA CAMHUX IUIAHTAIMAX CO3-
JIAIOT MpoOJIeMBbI co cOOpOM IuIeK. B uneane ceaekrmoHepsl X0Tenu Obl UMETh
YTO-TO BPOJIC HU3KOIITAMOOBOM CEMEHHOMH TUIAHTAIINH, IIOTOMCTBO e KOTOPOH
ObUTO OBI OBICTpOpacTymMM. B ciemyroiei riaBe MBI pacCMOTPUM HEKOTOpHIC
TTOJTXOJTBI K PEIICHUEO 3TOH MPOOIIEMEL.



I'1asa 4. ®OPMbl BHYTPUBHJIOBOI N3MEHYUBOCTHU
KJIOHOB COCHBI OBBIKHOBEHHOM HA KJIOHOBBIX
JIJECOCEMEHHBIX IVIAHTAIOUAX

MHorosneTHHe CHCTeMaTHIecKie HaOI0IeHNs], KaK TI0Ka3aHo B TJIaBe 3, Jau
Goratblif MaTepua 1y aHaIn3a, HO Ha OIBITHOM y4acTKe ObUT PeJICTaBIIeH Orpa-
HUYCHHBIH Habop KIoHOB. [ToaTomy B 2000-2004 Tomax B WCCIEOOBaHUS OBLTH
BKJIIOYEHBI TAKKe KIIOHBI, TIPOM3PACTAIOIINE Ha MOIsIX npon3BoacTBeHHOH JICII
Onomnenkoro necxo3a. Baytpu knonoBbix nomyssimii C. A. Ilerpos (1987) Bbine-
JIMJT Y4eThIpe KaTErOPHH W3MEHUYMBOCTH KOJMYECTBEHHBIX MPH3HAKOB: BHYTPHpA-
METHYI0, MEKPAMETHYIO, BHYTPUKJIOHOBYIO U MEKKJIOHOBYIO (BHYTPUTPYIIIIOBYIO
WIN HHOUBUAYalbHY!0). [I0CKONMBbKY B CXeMy HAIIIEro OIbITa BXOAWIIN KIOHBI CO-
CHBI, TIPE/ICTaBIISIONIHE pa3INYHbIe JIecoceMeHHbIe paiionsl Kapeniu, 6bu1a yute-
Ha ¥ nsiTast popMa N3MEHUYMBOCTH — MEXKIIOIYJISAIMOHHas (MexXrpymmoBast). [Tepe-
YHCIIEHHbIE ()OPMBI M3MEHUMBOCTH MIPAIOT BKHYIO POJIb B CEJIEKIIMN PACTCHHUIL.
B cBsi3u ¢ 3TMM ObUTa MOCTaBIIEHA 3a/]a4a U3y4YEHUs] OCHOBHBIX 3aKOHOMEPHOCTEH
BapbUPOBAHUS IPH3HAKOB BEre€TaTUBHBIX U T'€HEPATUBHBIX OPraHOB KJIOHOB CO-
CHBI OOBIKHOBEHHOH B Tpeieryiax JaHHbIX (opM m3MeHunBoCTH. [IaHnpoBanoch
HCTIONB30BATh NOTyYEeHHBIC JAHHBIE B KAYECTBE TEOPETHIECKOH OCHOBBI IS Pas-
PabOTKH METOJMKH COCTaBJICHHS MOPQOIOrHYECKOro MOpTpeTa KIOHA, a TakkKe
KPUTEPHUEB CENIEKIIMOHHON OLICHKH M 0TOOPA JTyUIINX KJIOHOB.

Jis peHoTHIMYIEeCKOTo aHaIM3a HaMu ObUT0 0ToOpaHo 39 W3HAYaIBHO XO-
pOIIO OTMapKUPOBAHHBIX KJIIOHOBBIX ITOTOMCTB, KOTOPbIE OBIIM CIPYIIIHPOBa-
HBl B 8 YCIIOBHBIX «IOMYJIALUI», MPEACTABIAIOMNX I0KHYIO (JlaxneHmoxps,
Onmnowner, [Ipuonexse, Kusau), cpenntoro (Pyroszepo) u cesepuyto (FOmko3epo,
Kanepana, Kecrenbra) Kapenuto 1 MockoBckyro 06sactb. UToOBI penpe3eHTa-
TUBHOCTH I'€HOTHUIIOB B BEIOOPKE M paMeT y CPABHUBAEMBIX KJIIOHOB M TIOITYJIS-
Ui OBUTM OJMHAKOBBI, B K&XIyI0 TPYMNITy OBbUIO BKJIIOUEHO IO 5 KIOHOB U
5 paMeT B KaxxaoM kioHe. Tonpko nomymsinus «MockBa» UMena B CBOEM CO-
craBe 4 xioHa. MectHas nomysiius «OJoHeI» ObUIa MPEACTaBICHA ABAXKIBI
(2-5 xnoHoB) Ha AByX yuyactkax JICII pasHoro Bo3zpacta. MosensHbIe 1epeBbs
OTMEYaJIUCh MAaCISIHOM KpacKoM FOPU30HTAJIbHOM uepToil Ha BricoTe 1,3 M ¢
yKa3aHHEM HOMepa KJIOHA B pameThl. COOp MIMIIEK TPOBOAMICS C FOXKHOU CTO-
pPOHBI KpOHBI. BHyTpupameTHOE BapbHpOBaHHE MPU3HAKOB OLCHUBAIOCH Y
IIMIIEK, COOPaHHBIX B MpEAeNax KaKAOH paMeThl, MEXpaMETHOE — MEXIY
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CpeIHUMHY 3HAYEHMSIMU MPU3HAKOB y PaMeT KaKIOTO KIIOHA; A OIIEHKH BHYT-
PHKIIOHOBOTO BapbHPOBAHMS IIPH3HAKOB BAPUAHTHI paMeT Ka)KIAOT0o KJIOHa 00be-
JIMHSUTMCHh B OJIMH CTaTUCTHYecKHi psin. Kpome cOopa 1muimiek, mporu3BoniInCh
oOMep U onrcanue MOp(OJIOTHIECKUX PU3HAKOB OTOOPAHHBIX AEPEBHEB.

Jnst xapakrepucTuku pasHooOpasust kioHoB Ha JICII yumThIiBamuch cie-
nyromue 27 mokasarenei:

— BBICOTA, TUaMETP U COEKUCTOCTh CTBOJIA;

— OKpackKa M CTPYKTypa KOpbI;

— nmuaMeTp, hopMa U apXUTEKTOHHKA KPOHBI;

— TOJIIIMHA, JUTNHA BETBEH M yTOJI BETBIICHUS;

— JUIMHA, ITUPUHA, Macca IIUIIKY;

— KOJIMYECTBO MAPACTHX U CEMEHHBIX YelTyil;

— JUTMHA, IMUPUHA, TOJIINHA IIUTKA anodu3a;

—Macca 1000 mIT., KOJTUYECTBO MOJTHO3EPHUCTHIX CEMSH B IIHIIIKE;

— JAJIMHA, IIHPHUHA U [BET KPBUIATOK, IIBET KOXKYPHI CEMEHH;

— o0mIne MY>KCKOTO M XKEHCKOTO «I[BETEHU.

3aMepsuTHCh BBICOTA paMeThl, JMaMeTp Ha BBICOTE TPYJH, TUAMETP KPOHBI
BJIOJIb M TOIIEPEK psijia, TOJIIMHA TPEX BETBEH y MX OCHOBAHWS Ha BHICOTE
2,2 M. [TockonbKy Bo3pacT KIOHOB Kosebancst oT 21 o 27 ner, To AJsl CpaBHH-
TEJIFHOTO aHAJIN3a MCIOIb30BATINCH BETMUMHbI CPEIHETO MMPHPOCTA COOTBETCT-
BYIOIIMX ITOKa3aresieil. [1a30MepHO 1Mo KaTeropHsM OICHUBAJINCH COET CTBO-
J1a, OKpacka KOpBI, CTPYKTYpa KOpbI, opMa KPOHBI, apXUTEKTOHHUKA KPOHBI,
JUIMHA BETBEH, TONIIMHA BETBEW, yroy BeTBiEeHUSA. OTHENbHO C KaXIOW W3
5 paMeT KakIoro KJIOoHa coOupacst odpasel 340pOBbIX, HOPMaJIbHO Pa3BUTHIX
mmmrek B konmuectse 30 mT. ¢ pameTsl. B Xone nanpHelero ananusa onpe-
JeNSUMCh IJIMHA, IIUpUHA, BO3AYIIHO-CyXas Macca IIHIIEK, KOJUYEeCTBO Ce-
MEHHBIX YellyH, KOJINYECTBO MTOJTHO3EPHUCTHIX CEMSH B IIMIIKE, JUTMHA, IIH-
puHa 1 TonmuHa anogdusa, macca 1000 1T, ceMsiH, pa3Mepbl U I[BET KPBLIATOK,
1BeT ceMeHu. Ha 0ToOpaHHBIX KIIOHAX MPOBOIMINCEH (PEHOJIOTHUECKHe HaOIo-
JIEHUsI, ONpEAEeNsANach MHTEHCUBHOCTh MY’KCKOTO M JKE€HCKOIO «IBETCHHS» M
IUIofjoHOmeH s 1o 6asiam. ITo perpeccHOHHBIM MOZENSIM ISl KXKI0TO KIIOHA
OTPENIeIUINCH TTOKA3aTeNN YPOXKAaHHOCTH W CEMEHHOW MPOXYKTHBHOCTH: KOJIH-
YeCTBO IIHUIIEK Ha IEPEBO M KOJIMIECTBO MOJHO3EPHUCTHIX CEMSH Ha JAEPEBO.

JI1st N3MEpEHHBIX KOMMYIECTBEHHBIX MIPU3HAKOB PACCUNTHIBAJICS CTAHAAPTHBIN
Habop ToKazaTenell ONMCATENbHOW CTATUCTHKH, B TOM YHCIIE CPEIHEE, OIIMOKa
cpenHero u Kodddurment Bapuariy. OeHKy YpOBHEH BapbUPOBAaHMS IIPOBOIH-
JIM IO 3MIMpHYecKoil mxaine Mamaesa (1973). BHyTpu- 1 MeXIOMYIAIIHOHHBIE
pa3inyus OLIEHUBAJINCH B OTHO- U IBYX(DAaKTOPHBIX TUCIEPCHOHHBIX KOMILIEKCAX.
IIpu 5TOM 7107151 B O0IIIEH AMCTIEpCcHU TpU3HaKa, 00YCIOBIEHHAS! MEKKIOHOBBIMU
PA3IUMSIMH, OLEHHBANACH KaK K03 )HIMEHT Hac/eayeMocTH npu3Haka H’ B mm-
POKOM cMbIcite. J[iist KauecTBEHHBIX M KOJIMYECTBEHHBIX NMPU3HAKOB IPUMEHSIIOCH
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YHCIIOBOE KOIMPOBAaHME B HOMHMHAIBHBIX U NOPSAKOBBIX INKagax. BusyambHas
OLICHKa MYKCKOTO M JKEHCKOI'O «IIBETEHHS» IIPOBOIMIACH TI0 HIECTHOAIEHOH
mikaie, npemioxeHHol I'. M. Kozy6oBsmm (1974), ¢ HekoTOpOil ee KOpPEeKTHPOB-
KOM IPHUMEHUTETBHO K 00beKTY (TpriIokeHue 3).

Kak y’ke ynmoMHHanoch BBIIIE, IECOCEMEHHBIE IIAHTALINH H3HAYAJIBHO PEKO-
MEHZIOBAIOCH 3aKJIaJbIBaTh B JIECOPACTUTENBHBIX YCIIOBHSX, Haubonee Oiaro-
MIPUATHBIX A7 IPOXOXKAEHUS PENPOMYKTUBHBIX MPOLIECCOB Y MPUBUBOK U BBI-
3peBanus ceMssH. OCOOEHHO aKTyallbHBIM 3TO TOJIOKEHHE OKa3aIoCh JUIsl PErto-
HOB EBporneiickoro Cesepa, B yacTHOocTH Kapenuu, nmeroniell NpoTsSKeHHOCTh B
MepUINOHATFHOM HampaBiieHnH cBbire 700 kM (60°40°— 66°40° c. m.). [Toarto-
MYy Bce IUIAHTAIlMU B PeCIyOirKe ObUTH 3aokeHbl B HO)KHOKapenbCcKoM Jeco-
CEMEHHOM paloOHE, B 30HE YCTOWYMBOIO BBI3PEBaHMsI CeMsH. /{1151 KITOHOBOrO
MIOTOMCTBA IUTIOCOBBIX JIEPEBBEB, MPOU3PACTAIOIIETO B [TOJ30HE CEBEPHOI Tai-
TH, 3TO 03HAyYaJo MEepPeHoC Ha 2—6° B I0KHOM HallpaBJIEHHUH B MOYBEHHO-KIIH-
MaTUYeCKUE YCIOBUS, CYIIECTBEHHO OoJiee OJaronpHUsTHBIE 0 CPABHEHHIO C
UCXOTHBIMU. AOCOIIOTHbIE OMOMETPHYECKHE II0Ka3aTesd HCCIIeTOBaHHbBIX
KJIOHOB IIPUBEJEHBI B MpHIoKeHUH 4. [IockoNbKy KJIOHBI Ha y4acTKax MpOU3-
BojactBeHHOH JICII Ha MOMEHT HCCIICOBAHHMI UMETH Pa3IUUHBIA BO3pacT (0T
21 o 27 ner), Ha pucyHkax 12 u 13 st ynoOcTBa cpaBHEHHS! OJHOMMEHHBIX
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Bricorta, M Juametp, cMm Kpona, m

Puc. 12. Cpeanuii IpMpoCT 10 0CHOBHBLIM NMapaMeTPaM reorpaduyecKux
npuBHBOK cocHb (2001 rox)
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Puc. 13. Cpeannii npupocT B BbICOTY reorpagpuyeckux NpuBHBOK COCHBI

MIPU3HAKOB JIaH CPEAHUI MPUPOCT MO BBICOTE, AWAMETPY CTBOJIA HA BHICOTE
rpyau U KpoHsl. Kak ciemyer U3 Ha3BaHHBIX PUCYHKOB, HAaOJIIONAETCS IOCTa-
TOYHO BBIP@)KEHHAs, KIIMHAIbHAS 110 XapaKTepy W3MEHYHBOCTh CKOPOCTH POC-
Ta y KJIIOHOB Pa3IMYHOrO reorpaduyeckoro mpoucxoxaeHus. CeBepHbIe KO-
HBI POCITH MEJJICHHEE OCTAIBHBIX, U 3TO COOTHOIIEHHE YCTOHYMBO COXpaHs-
JIOCh B TiepBoe 25-netue ¢ MoMeHTa mocaaku (puc. 13). Ilo Bcelt BugumMocTH,
CKa3aHHOE Oy/IeT CIpaBeUIMBO U B OyayIIeM.

AHanu3 Ka4YeCTBEHHBIX MPU3HAKOB TI0Ka3aJl, YTO 110 CTPYKTYpE U IIBETY KO-
PBI HI3MEHYMBOCTD B JAHHOM BO3pacTe MUHHMalbHA (mpuitoxkenne 5). CTpyk-
Typa KOpbI TOYTH y BCEX KJIOHOB OIICHMBAJach Kak IUIACTHHYATas, IIBET —
OpaHXXEBBIH MM CEpOBATO-OPAHKEBBIN. Y OOJBIINHCTBA KJIOHOB CTBOJ CpPea-
He U cubHOCOeXUCTHIN. Tonpko 2 kioHa (27 u 28 JlaxaeHnoxss), 5% ot 00-
IIETO YHMCIIa, UMEIN CPAaBHUTEIBHO CI1a00COSKUCTBIE CTBOJIBI. 3aMEUEHO, UYTO
YeM KpyNHEe AEpeBbsi, TeM Ooiiee COEXHCTBIM TJIa30MEPHO OLIEHMBACTCS
ctBoI. 1o opmMe KpOHBI IIpeobdIasany KIOHBI ¢ sileBuaHon (69% ot odiiero
KOJIMYeCTBa) U MHUPOKO-siieBuaHOM (28%) kpoHOIl. CpaBHUTENBHO HIMPOKYIO
KpPOHY OOBIYHO MMEIOT OBICTPOPACTYIIME MOIIHBIE IepeBbs. TOJIBKO OIMH
KJI0H (27 JlaxaeHnoxps) u3 39 uMen y3Ko-sIHIeBUIHYIO KPOHY. Y OOJIBIIHHCT-
Ba JIepeBbEB KPOHA OIEHWBAJIACHh KaK pe/Kas WIIM aXypHas, 4TO BIIOJHE Xa-
PaKTEpHO UIi COCHBI OOBIKHOBEHHOW. KIIOHBI ¢ TycTOH KpOHOM BCTpedaslucCh
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penko (13 u 14 Omnonerr). BerBu 60IBIIMHCTBA KJIOHOB IO JUTHHE OTIPEACIIIINCH
Kak CpeZHUE U IUIMHHBIE, a 110 TOJIIHHE — CPEAHHE U ToyIcThIe. KpoMme Toro, mpu
COCTaBJICHHMU MOP(OIIOPTPETOB TOCTATOYHO JIETKO BBIIEISUIMCH KIIOHBI, JUIST KO-
TOPBIX XapaKTE€pHa MHOTI'OCTBOJIbHOCTb, T. €. TCHACHIUA K 06pa3013aHm0 ABYX,
Tpex u 0oJiee CTBOJIOB, OJIM3KHX 0 AUaMeTpy. UeTKo BhIpakeHHask PaHHSSI MHO-
TOCTBOJILHOCTh OBbLIa OTMEYEHA TOJIBKO JUIs ofHoro kioHa (14 Omonermn), eme
9 KJIOHOB XapaKTepU30BAINCh pa3aBoeHHeM cTBojia. Ha obmiem ¢oHe paccmar-
PHMBaEMBIX TPYIIT KJIOHOB MTPEICTABUTENH NMOMyJisiuunii «JlaxneHnoxes» u «Pyro-
3epo» OTIMYAINCh CPABHUTEIHFHOW TOHKOBETBHUCTOCTBIO. UTO Kacaercs Iiiaso-
MEpHO! OLEHKH yTiIa BETBIEHHs, TO 31% KIIOHOB MMENN Yroyl BEeTBICHUs 45—
50°, 49% — 50-70° u 20% — 70-90°. Takum 00pa3om, KJIOHBI C OCTPHIM YTJIOM
BETBJICHHS, T. €. HEKOTOPOW NHPaMHUAAIBHOCTBIO KPOHBI, HAXOISTCSI B MEHb-
myHCTBE. V3 M3y4eHHbIX MOTOMCTB MOXKHO BBIAENUTH KIIOH 27 JlaxIeHNOXbs,
KOTOpBIfI HUMEJT CPABHUTEIIBHO TOHKHUE, KOPOTKUE BETBH, PACTYIIHC IO YIJIIOM
45-50°, y3K0-sHIIEBUIHYI0 KPOHY CPEIHEH IYCTOTHI M CIa00COEKUCTHIH CTBOJL.
[Ipu 5TOM 1O MOKa3aTesssM pocTa OH HE SIBJISUICS OTCTAIOLIMM, PABHO Kak U IO
OOMIINIO MY’KCKOTO M KEHCKOTO «IIBETCHUS.

W3 12 rabutyanbHBIX MPU3HAKOB U3MEPSIINCH B MaclTabe U UMeNn He-
MIPEPHIBHBII THII BapbUPOBAHUS TOJIBKO YeThIpe (BBICOTA JiepeBa, TUaMETp
CTBOJIa HA YPOBHE IpyIH, AMAMETp BETBEH Ha BBICOTE 2,2 M, TUAMETP KpO-
HBl BAOJNH M momepek psaa). OcTanbHble ONEHUBAIHNCH TIa30MEPHO II0
OamtpHOI cucTteMe. J[OMOTHUTENHHO K TraOWTyalbHBIM NPH3HAKaM TIJa30-
MEpHO OIIEHMBAJNCH OOMIHMe HBEeTeHHS 1o 6-0amrpHON mikame. Ciemyer
IIOMHHTB, YTO IJIa30MEPHAs OLEHKA KaueCTBECHHBIX IPU3HAKOB 10 TPafanu-
SIM SIBJIsSIETCA HE aOCOJIIOTHOM, a TMOACO3HATENbHO BBICTpAaUBaeMOW HaOIIIO-
JaTesieM OTHOCHTEIBHO TOTO JHMama3oHa W3MEHYMBOCTH, KOTOPBIH HaAOIIO-
Ja€TCA B JaHHBIX YCJIOBUAX.

IIpu xonuyectBe nmap 3HadeHuit n = 39, P = 0,05 noporosoe 3HaueHue cra-
THUCTHUYECKH JJOCTOBEpHOTO Koddduimenta koppemsuuu r = 0,32. B tabn. 14
MIPUBE/ICHBI CTATUCTUYECKH JIOCTOBEpHBIE KOA(P(UIIMEHTHI KOPPEISIIUN OCHOB-
HBIX TaOUTYAJIBHBIX TPU3HAKOB C OCTAIFHBIMH ITapaMeTpaMH KJIOHA U €ro ce-
MEHHOTO HOTOMCTBA. M3 JaHHBIX TAOIHUIEI CIEAYET, YTO B OOIIEM Ciydae, YeM
BBIIIIE IEPEBO, TeM OOJIbIIE Y HETO TUAMETpP, TEM IIHUPE KPOHA M TEM TOJIIE U
JUIMHHEee BeTBH. KpoHa TakuX IepeBhEB OMMCBHIBACTCS KaK IIMPOKO-IHIICBHI-
Hasl, a)KypHasi, CTBOJI — KaK CHJIbHOCOEKHCTHIH. CTONT OTMETHTh CBSI3b BBICO-
THI U JuaMeTpa ¢ obmmueM Mukpoctpodmios (r = 0,40; 0,51). Ilo sxeHCKOMY
OBETCHUIO KapTUHA IMPOTUBOIIOJIOXHAA — YMCPCHHad OTpULATCIIbHasA CBA3b
(r =-0,36...—0,49) BBICOTBI, TUAMETPOB CTBOJIA, BETBEH M KPOHBI C OOHMIHEM
MaKpOCTPOOUIIOB U YKMCIOM IMOJHO3EPHHUCTHIX CEMsIH B INUIIKe. B riaBe 3 s
15 KJIOHOB M3 OJHOTO JIECOCEMEHHOTO0 paiHoHa KOA(p(UIMEHT KOppessun
BBICOTHI M TMAMETPa CTBOJIA KJIOHA C OOMIINEM KEHCKOTO «IIBETEHUSD» COCTaBUII
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r = —0,46. Tam OoH OBUI CTATUCTHYECKH HE JOCTOBEpeH. lcciemoBaHUs c
MIPUBJICYEHHEM OOJIBILET0 YKCIa KIOHOB CTATUCTHYECKH MOATBEPAMIN paHee
BBISIBJICHHBIC 3AKOHOMEPHOCTH, COTJIACHO KOTOPBIM POCJIBbIC KIIOHBI HE 3aHUMa-
0T JIMIUPYIOIIUX MO3UIMNA 10 OOMIIHIO KEHCKOTO «IBETCHUS» M YHCIY IOJ-
HOSepHI/ICTI)IX CEMsH, HO B TO XK€ BpeMH HUMCHOT CKJIOHHOCTH K O6I/IJ'[I)HOMy
MYKCKOMY «IBETCHHIO». CBsI3b BHICOTHI M JHaMeTpa KIOHA C MapaMeTpamu
CEMEHHOTO IMOTOMCTBA OYyIeT 00CYkK/IaThCs B IIaBe 5.

Tabauya 14. Koppensauus rabuTyaabHBIX TPU3HAKOB KIIOHOB COCHBI

[pusHak Koppenupytommuii npusHak r
CpeaiHee 4nCIo BEpXYIICUHbIX ITOYEK CestHIa 0,34
OOuIHe KEHCKOTO «I[BETCHHS -0,36
Ipupoct B BICOTY Jluamerp y KOpHEBO# LIEHKH cesHLa 0,38
O0uIne My»XCKOTO «LBETEHHS» 0,40
Jlons cesHuEeB ¢ TpeXXBOMHBIME OpaxubiacTaMu 0,46
Ipupoct no xuamerpy crosa 0,64
Ipupoct no xuamerpy KpoHbI 0,66
JlnuHa BeTBei 0,39
OOuIHe KEHCKOTO «I[BETCHHS —0,40
Ipupoct cTBONA Yuci10 MOJTHO3EPHUCTHIX CEMSIH B LIMILIKE —0,44
10 IUaMeTpy Ipupoct BeTBeit 10 fMaMeTpy 0,49
O0ue My»XCKOTO «LBETEHHS 0,51
TounmuHa BeTBeH 0,69
[IpupocT 1o xuaMeTpy KpoHbl 0,70
IIpupocT KpoHbI IO TUaMETPy 0,39
IpupocT BeTBeit 1Mo YKCII0 OTHO3EPHUCTHIX CEMSH B HIUILIKE -0,43
UaMeTpy ®dopma KpOHBL 0,45
OOuKe KEHCKOTO «I[BETCHHS -0,49
Tonmmua BeTBEH 0,57
JlnuHa BeTBei 0,63
O0une MyXCKOTO «LIBETCHHS 0,32
Jlnamerp y KOpHEBO# HICiKH cesHIa 0,33
IpupocT KpoHbI Jlnuna Berseii 0,42
0 IUaMeTpy O0uue KEHCKOTo «IBETCHUS —-0,45
TonmmHa BeTBEH 0,54
®dopma KpOHBL 0,56
OOuKe KEHCKOTO «I[BETCHHS -0,35
ApPXHUTEKTOHHKA KPOHBI 0,35
Coer cTBONA JlnuHa BeTBei 0,40
®dopma KpOHBL 0,52
OOuIKe KEHCKOTO «I[BETCHHS -0,38
®dopma KpoHbI TonmuHa BeTBeit 0,54
JlnuHa BeTBeit 0,63
JlnuHa BeTBeit TonmuHa BeTBEH 0,56
TommuHa BeTBEH O0uIIe MyXCKOTO «LBETCHHS 0,38
UrCII0 MOJIHO3EpHUCTHIX CEMSIH B IIUIIKE -0,35

46



Obpamaer Ha ceOs BHUMaHHE CPEAHSAS BEMYWHA KOPPEIIIUOHHBIX CBS-
3eil. DTO CBHIETEIBCTBYET B MOJIB3Y TOTO, YTO M3yUYEHHbIE IApaMETPHI HE JKe-
CTKO NPUBA3aHbL IPYT K APYTY U COOTBETCTBEHHO B TaKOM KJIIOHOBOM IIOITYJISI-
IUn CCJIICKOUUOHEP MMCEET MOTCHIMAIBbHYIO BO3MOXHOCTH OTO6paTI) KJIOHBI C
BBITOJHBIM JJI HET'O COYETAHUEM IMapaMETPOB BETCTAaTUBHOI'O pOCTa U CEMCH-
HOW TNPOXYKTUBHOCTH. BecbMa IeHHBIM ObUIO OBI, HampuMmep, OOHAPYKHUTh
Cpear KIIOHOBBIX ITOTOMCTB OBICTPOpAcTyIIHe Y3KOKPOHHBIE (DOPMBI C TOHKH-
MH BETBSMH W XOPOILIMM IUIOJOHOIIeHHeM. Ha JiecoceMeHHBIX IIaHTanusIx
ObUTH OBl YIOOHBI B pabOTe KIOHBI CPEIHEPOCITBIC, OOMIBHO TUIOJOHOCSIITNE, C
KOMIIAKTHOH KPOHOM. [IpH 3TOM kellaTelbHO, YTOOBI HX CEMEHHOE MTOTOMCTBO
B KYJIBTYpax MeUICHHOPACTYLIUM He SIBISIOCE.

Ha nomymsiumonHOM ypoBHe (Tabn. 15) WeTko mpocmaTpuBaeTcs, 4To
IpyIa CEBEPHBIX KIOHOB SBIAETCSA CaMON MeIIEHHOPACTYIIEeH ¢ HaHMeHb-
UM JUaMEe€TpOM KPOHBI, ITPU 3TOM Oai1 ee KEHCKOTO «IBECTCHUS» BBIIIC
CpE€aHETO. OueHb HepCHeKTHBHOﬁ BBITJIAAUT TMOIYJIALUA «.HaX,E[CHHOXI)H»,
KJIOHBI KOTOPOH, KaK y»e FOBOPUJIOCH BbIIIE, HIMEIOT CPAaBHUTEIBHO CTPOM-
HBIH c11a00COEXKUCTHIN CTBOJI, SULEBUAHYIO KPOHY CpPEJHEH T'yCTOTHI, C BET-
BSIMU CPeAHEH JUIMHBI U TOJNIIMHBI, PACTYIIUMH IOJl OCTPHIM YIJIIOM, U B TO
e BpeMs 110 OOMIIHIO MYXCKOTO M )KEHCKOT'O «IIBETEHHS» OHA TAaK)KE BBIIIE
CpEIHEero Mo OIBITY.

Tabnuya 15. TlapameTpsl BeretaTUBHOM cepsl 10 GopMaM U3MEHUYHBOCTH

Iupora| Cymma Ipupocr| Ipupoct | IIpupoct | Obmme «Be-
IIpupoct
Moy poucx.,| 3ddexT. 5 BLICOTY, 1o aua- | Io Aua- | I10 gua- TEHHsD», OaLI
rpan. |remmeparyp, u MeTpy, | Merpy MeTpy | Makpo-|Mukpo-
C.II. +5° cM KPOHBI, M |BETBEH, CM| cTp0b. | cTpob.
Cesep 64 1450 0,33 0,93 0,20 3,1 2,7 2.4
Pyrosepo 63 1550 0,37 0,96 0,21 2,6 2,3 2,0
Kusau 61,7 1850 0,41 1,00 0,23 2,6 2,2 3,0
IIproHexne 61,6 1850 0,36 1,06 0,21 3,0 2,4 3,1
Ouoner (1) 61 1850 0,39 0,95 0,22 2,6 2,4 3,3
Ouonerr (2) 61 1850 0,39 1,08 0,24 2,6 2,8 3,5
Jlaxgennoxwsi| 61,2 1900 0,39 0,99 0,22 2,3 3,0 2,8
Mocksa 55 2700 0,44 1,08 0,24 2,9 2,0 2,8
Ob1ee cpenHee 0,39 1,01 0,22 2,7 2,5 2,9
IToKa3aTeNb CHIIbI BIMAHUS (1)) B TUCIIEPCHOHHOM KOMILIEKCE
I'pynn k10HOB 0,52 0,13 0,09 0,25 0,28 0,26
Kitonos 0,47 0,49 0,45 0,43 0,72 0,74
Koa¢dument Bapuanuu no gpopmam usmenunsocti (Cv, %)

BuyTpukionoas 2,6 3,7 5,0 5,4 64 9,9
MeKKITIOHOBAs 6,3 8,6 11,5 11,9 17,2 25,0
MesxnonynsioHHas 8,1 5,6 6,6 9,1 13,0 17,1
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IIpu xommuectBe map n = 8 u P = 0,05 crarucTryecku 10CTOBEpHBIN KO3 (-
¢ummenT koppensun paseH 0,69. BrisBieHa cunbHas OTpUIaTeNbHAs Koppe-
JISIIMSL MEKAY ITUPOTON MPOUCXOXKACHHS KIIOHA M TPEMsI OCHOBHBIMU OHOMET-
pUYECKUMH IapaMeTpaMH — pOCcTOM B BbICOTY (r = —0,85), ntuameTrpoM cTBOjNA
(-0,66) u quameTtpom KpoHsl (r = —0,73). TouHo Takas ke oOpaTHasi 3aKOHO-
MEpHOCTbH ONpe/ieNieHa B OTHOIIEHHH CyMMBI 3 (GeKTUBHBIX Temneparyp. s
OOMITHSL )KEHCKOTO «IBETESHUs» MoyueHbl kodddurmentsr koppensiunu 0,49 n
—0,48, HO OHM B JJAHHOM ClTy4ae He JOCTOBEpHHI. /11 TOr0 4TOOBI OTBEPTHYThH
HYJEBYIO THUIOTE3y, HE XBaTaeT oObema BHIOOpKH. OIHAKO €CIH CPaBHHUTH
KpaiiHue mo3unuu — nomyisnun «Cesep» 1 «MockBay, TO 00mIast TEHACHINS
oueBnaHA. KOKHBIE KJIOHBI UMEIOT Ooiiee craboe KeHCKoe U 0oJjiee HHTEHCHB-
HOE MY’KCKO€ «I[BETCHHE).

ITo ¢popmam H3MEHUMBOCTH HEOOXOOUMO OTMETHUTH, YTO B IIEJIOM Ha-
oromaercs HopMaiabHOE (OOBIYHOE) COOTHOIICHHE YPOBHEH H3MEHUYHUBO-
CTH: HAMMEHBIINH — BHYTPHUKIIOHOBBIH; 3aT€M CIIeAyeT — MEXKITOMYJIISIIHOH-
HBIW; OCHOBHAsl YacTh Pa3HOOOpa3usi MPUXOAMTCS HAa MEXKIOHOBBIH Yypo-
BeHb (Tabn. 15). CpemgHuil MPUPOCT B BHICOTY OKA3aJiCsd CIUHCTBEHHBIM W3
W3YYEHHBIX ITOKa3aTelel, e MoKa3aTelb BIUSHUS HOIyJISUUN B TUCTEp-
cuonHoM komruiekce (0,52) Borme nonu BiusHUs KioHoB (0,47). CoorBet-
CTBEHHO W MEXIONMYJSIHUOHHBINA Kod(p¢unuent Bapuanuu (8,1%) Bbime
MEXKIOHOBOTO (6,3%). DTO CBHUICTENBCTBYET O 3HAUMTEIBHOCTH MEXK-
TPYMIIOBBIX PA3INYHMiA, KOTOPBIE HE HOJDKHBI OBITh YIYIICHBI B CEIEKIIHOH-
HOU pabore. [TapamMeTpsl BETeTaTUBHOT'O pOCTa HAXOJATCS MOJ CYIIECTBEH-
HBIM reHoTHIHYeckuM KoHTposem (0,43-0,49), ciemoBaTenpHO, B BEIPOB-
HEHHBIX YCIIOBHSIX C BBICOKOM CTETEHBIO HAJIEKHOCTH MOTYT OBITH BBIJEIIE-
HBI OBICTPO- ¥ MEIJICHHOPACTYIIHE KIOHBI C PAa3JIMYHON I'yCTOTON W IIUPHU-
HOM KpOHBI U T. 1. OHAKO ypOBEHb 3TOTO KOHTPOJISI CYLNIECTBEHHO HIIKE,
4YeM B T€HEpaTHUBHOI cdepe. YKazaHHbIE BEIHMYUHBI BHIUYUCISIIUCH OTICIb-
HO B IMCIIEPCUOHHBIX KOMIUJIEKCaX JAJS 5 KIIOHOB KaKJOW MOMYJISINH U 3a-
TE€M yCPEIHSINUCD.

B nputoxxennn 6 npuBeneHbl JaHHBIE 10 TapaMeTpaM I'€HepaTUBHBIX Op-
raHoB (IIUIIEK U CEMSH) B pa3pe3e KIIOHOB U UX rpyn (momyisimii). Kak cie-
JyeT 13 TaOJUIIbl JaHHOTO MPUIIOKEHNUS, Y N3YUYEHHBIX KIIOHOB OCHOBHBIE Pa3-
MEpPHO-BECOBBIE IMApaMETphl IIUINEK HMENH CIEAYIOIINE XapaKTEePUCTHUKU:
cpemHsisi BO3AyIIHO-cyxas macca — 5,9 r (lim 3,8-9,2); mmmHa — 42,4 MM (lim
34,8-50,7); mmpuna — 22,2 MM (lim 19,4-24.9). Otcroma MOXKHO paccUUTaTh
ycpenHeHHyto ¢opmy, paBHyro 1,91, T. €. OTHOIIEHHE JUIMHBI K IIUPUHE CO-
cTapisieT npubm3nTenbHo 1 : 2. Takum 00pa3oM, B KaxI0H TOMYJISIIUA MOXK-
HO BBIICTIUTH KJIOHBI C KPYNHBIMU IIUIIKaMU (Maccoi >=6 r). Takux KIOHOB
HacuuteiBaeTcsa 17 mr. — 43,6% ot obmiero unciaa. C MENKUMH IIAIIKAMU
(mMacca <=5 r) umeem Bcero 8 kitoHoB (20,5%). B rpynmne «CeBep» Takux HET
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BooOmie. B mpuHIUIE, ¢ 3BOMIOLMOHHON TOYKM 3pEHMS MEIKOIIMIICYHBIC
(opMBI MOMYJIALUKY HE BBITOAHBL. MeENKHE MIMIIKK, KaK MPaBUIIO, IJI0XO pac-
KPBIBAIOTCS M BKJIAJI TAKMX O0COOE B OOLIHMI PEeNpOyKTHBHBIA NOTEHIMAN 110-
MYJISIIUE HE3HAYHUTEIICH.

Bec mmniku BapbHpyeT Ha MOPSJIOK BBILIE, YEM OTIEIbHO B3ATHIC JUIN-
Ha U mupuHa (KOXQHUIMEHT Bapuali Ha MEXKIOHOBOM ypoBHe) (TaluI.
16). JInuHa v mupHUHA MKUTKA anodu3a B eJIOM BapbHPYIOT HA YPOBHE CO-
OTBETCTBYIOUIMX IIapaMeTPOB IIUIIKH, IIPU 3TOM M3MEHYHUBOCTH TOJIIMHBI
ano(dn3a Ha MOPSIOK BHIMIE. JTO B CBOIO OYepenb 00eCrneunBaeT COOTBET-
CTByIOIIEe pa3HOOOpa3ne Mo TaKOMy KaueCTBEHHOMY IPHU3HAKY, Kak Gopma
amoduza. ®opwmsr reflexa (kKprouKoBaToi) He OBLIO OMPEICICHO HU IS OJI-
Horo kioHa. Popmy plana (tmockyro) mmenu 16 kimoHoB (41%), dopmy
gibba (Beimykmyro) — 23 kioHa (59%). Takum o6pa3om, Beimykias ¢popma
ABIIseTCs Hambojee TUNUYHOW. B onHOM mMIIKe B cpegHeM HacCUYHUTHIBA-
nock 15 monHo3epHHUCTHIX ceMsiH (lim 5-27) ¢ Maccoi 0THOTO CeMeHH, paB-
Hoit 6,31 mr (lim 4,97-8,56). Jloiin IBETOCEMEHHBIX pac Paclpee/THINCh
cienyromumM obpasom: cepbix — 5 (13%); uepHbIx — 26 (67%); mecTpbIx — 5
(13%); xopuuneBbix — 3 (7%). CeMeHa 4YepHOTO LBETA y COCHEI SIBHO IIpe-
o0Janaor.

Ha naauBuyansHOM YpOBHE MOTYT OBITH BBIJICJIEHBI KIIOHBI C METTKUMHU
1 KPYNHBIMH IIUIIKaMH, C PA3TUYHBIM YHCJIOM IOJHO3EPHUCTHIX CEMSH B
HUX, C TSOKENBIMH (KpYHOHBIMH) W JIETKAUMH (MEIKHMH) ceMmeHamu. [lpm
3TOM KO3((UIMEHT BapHaliil ONHCAHHBIX BBINIE MPU3HAKOB HEOAMHAKOB.
JUlnHa ¥ MYpHHA MHIIKY, JJIWHA U [IHUpUHA anopu3a, KOJINIECTBO CEMEH-
HBIX YeIIyW BappUPYIOT Ha HU3KOM ypoBHE (Tabn. 16). BapempoBanue
TOJIIIMHBI anogu3a, Beca IHUIIKK U KOJINYECTBa MOJIHO3EPHUCTHIX CEMSH B
HeW Ha MOPSANOK BhIIe (CpeIHUHN ypOBEHB). Pa3MepHO-BeCOBBIE TTapaMeTphl
IIUIIKYA TECHO B3aUMOCBsA3aHbl (Tabi. 17). B obmem ciydae, uem OoJblie
JUIMHA IIUIIKH, TeM OOJbllle ee macca, IIUPHHA, [UIMHA KPBUIATOK, JUIMHA
u mupuHa armodusa. inHa mMWIIKK, ee IMUpHHA M Macca ciabo, HO J0c-
TOBEPHO KOPPENUPYIOT C KOJWYECTBOM  IIOJIHO3EPHHUCTHIX  CEMSH
(r=10,31...0,38) u maccotr 1000 mT. cemsa (r = 0,41). [locmenaue xe ABa
rapaMerpa MexIy coOol mpakTHueckd He cBs3aHbl (r = —0,24). YMmecTHO
BCIIOMHHTD, YTO B IJIaBe 3 yke 0OCyKZaJcsi BOIPOC O TOM, YTO Pa3BUTHE
IIWIIKY 3aBUCHT OT YCHEIIHOCTH IIPOLECCOB OIBIICHUS, OIUIOAOTBOPEHUS U
BBI3peBaHHU ceMsH. [lepeuncieHHble KOA(GGUIMEHTH KOPPEISIIHUA 3TO
MoATBEpKIaloT. Ha MeXrpynnoBoM ypoBHe o0OpamaloT Ha ceOs BHUMaHue
KpYyIHbIE pa3Mephl IIHIIEK CeBEpHBIX KJIOHOB (Tadia. 16). To ke MOXHO
cKa3aTh ¥ O pa3Mepax IMuTKa anmodusza. B oTHOIICHUH TONIIUHBI U HOPMBI
anoduza uMeeM OoOpaTHYIO 3aKOHOMEPHOCTb. Y CEBEPHBIX KJIOHOB OH Ca-
MBI TUTOCKHH.
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Tabnuya 17. Koppensiys napaMeTpoB MIHIICK 1 CeMsIH

O6wiue «uBerenns’» | Macca | Jnuna |Ilupuna| Koia-Bo
Ilokazarenu 2003 r. LIMILIKY, [[IIMIIKY, | [HIIKH, | TOJHO3ep.

Myxkckoe | XKenckoe r MM MM CEMSIH, IIIT.
O0une «IBETEHUs» MUKPOCTP. 1 - — — — —
O0unne «IBETEHUs» MaKpOCTP. -0,06 1 - - - -
BozaynHo-cyxas macca
[IUIIKH, T -0,01 -0,21 1 — — —
JITMHA TIUIIKH, MM -0,17 -0,15 0,81 1 — —
LlupuHa UMK, MM —0,08 —0,09 0,80 0,57 1 —
Kos1-BO CeMEHHBIX Yelryi, IIT. -0,12 0,00 0,47 0,40 0,54 -
Jnuna anogusa, MM -0,11 -0,19 0,53 0,53 0,28 —
Ilupuna anopusa, MM 0,14 -0,09 0,32 0,15 0,46 -
dopma anoduza, MM 0,14 0,00 0,03 -0,20 0,32 —
Ko11-Bo MOIHO3EepHUCTBIX
CEMsIH, IIIT. —0,24 0,22 0,36 0,31 0,38 1
Macca 1 ThICSIYH CeMsH, T —0,09 —0,26 0,28 0,41 0,23 —0,24
JIJIMHA KPBUIATOK, MM 0,02 -0,40 0,62 0,69 0,46 -0,16
I[IupuHa KpBIIATOK, MM 0,18 -0,36 0,21 0,22 0,27 -0,05
L[BeT KpbUIATOK, MM —-0,05 0,04 0,09 0,09 0,08 0,49

* TIpumeuanne. n = 39; P = 0,05; 1. = 0,32.

ITo xomnmuecTBY MOJHO3EPHUCTHIX ceMsH u Macce 1000 mT. BeIgenseTcs
rpymmna KJIoHOB «MOCKBa», Tie¢ KOJIUYECTBO MOJHO3EPHUCTHIX CEMSH HAUMEHb-
mee, a Macca HauOombIas (mpwiokeHue 5). Ha MeXIomyasmuoHHOM ypOBHE
HE TMPOCIEKUBACTCS KOPPEISLUU MEXAY IIUPOTON MPOUCXOXKACHUS KIIOHA,
cyMMoit 3 (HEKTUBHBIX TEMITEpaTyp M Pa3MEpHO-BECOBRIMH TIapaMeTPaMH IITHIII-
ku. Kak OBIIO TIOKa3aHO BBINIE, ITO TAOMTYaTbHBIM TPU3HAKAM CHTyalys ObLIia
Ipyras. MOXHO cIenaTh BBIBOA, YTO IPH MEPEHECEHUH YEePEHKOB ILTIOCOBBIX
JepeBbeB ¢ cerepa Kapenn B ee 10kHYI0 9acTb (PeHOPHTM pOCTa KIIOHOB COXpa-
usiercsi. CeBepHBIE KIIOHBI PACTYT MEIJIEHHEE MECTHBIX M HUMEIOT Ooiee Y3KyIo
kpony. Ilo mapameTpam penpoayKTHBHON Cepsl CHTyaIls JHaMeTPaIbHO IPo-
TUBOMONOXKHAsI. CeBepHbIe KIIOHBI HE YCTYMAalOT MECTHBIM OJIOHEIIKUM KJIOHAM
10 OOWJIUIO I[BETEHUS U TUIOJIOHOIIECHUS], UMEIOT KPYITHBIE TSDKEINbIe IIUIIKA U
ceMeHa. B 1o jxe BpeMs1, 0 MHOTOYHCIIEHHBIM JINTEPATYPHBIM JTAHHBIM, XOPOIIIO
M3BECTHO, YTO B CEBEPHOM MOJ30HE TalTH B €CTECTBEHHBIX HACAKIIEHUSIX COCHBI
[IMIIKA U CEMCHA MeJKue. B OTHOIIEHHH UX pa3MepOB U MacChl HAOTIOIaeTCs
KJIMHAJIbHAS U3MEHUYMBOCTD 110 TPAJUEHTY HIUPOTHL.

IIpocmoTtp KO3 PUIEHTOB Bapranui M0 GopMaM M3MEHYHBOCTH ITOKA3bI-
BaeT, YTO B IIENIOM HAOIIOMAeTCsi OOBIYHOE U XBOMHBIX BHIIOB COOTHOIICHUC
STHUX BEJIWYMH: MEXPaMETHAs H3MEHUYNBOCTh — HANMCHBIIIAS; BHYTPUPaMETHAsT —
Ha YpOBHE BHYTPHKJIOHOBOH; MEXKIOHOBast — OOJbIIe YeM BHYTPHKIOHOBAS M
OoJIbIIIe YeM MEKIOMYIIAIHOHHAs. VIHBIMH CIIOBaMH — OCHOBHAsI IO BHYTpH-
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BHJIOBOTO Pa3HOOOpa3nsi MPHXOAUTCS] Ha BHYTPHIIOMYJIIIIMOHHBINA ypoBeHb. Ha-
OmrofaeTcsl CPAaBHUTEIBHO BBICOKAsi MEKKIOHOBAsI M3MEHIMBOCTH MO TOJIIIHE
armogusa, Macce IIUIIKA U KOJHYESCTBY MMOJHO3EPHHUCTHIX ceMsH (Tadi. 16). Bee
IIapaMeTpbl CTPOr0 KOHTPOJIUPYIOTCS FeHOTUIoM. IIpu 3ToM 105151 BIMSAHMS KIIO-
HOB (TEHOTHIIA) /IS MapaMeTpoB reHepaTHBHOM chepsl B 1,5 pa3a Beiile, uyeM
JUTSl TaOUTYaNbHBIX IPU3HAKOB.

Ha xionoBpix JICIT kak riaBHBIX 00BEKTax ITOCTOSHHOM JIECOCEMEHHOU
0a3bl IEHTPaJILHBIM BOIIPOCOM BCeT/Ia Oy/AET CeJIEeKLHs Ha CEeMEHHYIO TIPOIyK-
TUBHOCTb. VIMEHHO ee MOoKa3aTelIH ONpEeNeIIOT AKOHOMHUYECKYIO 3(PQeKTHB-
HOCTH ITaHTanuii. O4eBHIHO, YTO ypoXKal MIMIIEK 110 Macce, 00beMy U Jaxe
KOJIMYECTBY JIMIIb KOCBEHHO OTpPaKaeT CEMEHHYIO IMpPOXYKTHBHOCTH KIIOHA
i mna"Tayuy. CaMbIM TOYHBIM MOKa3aTelIeM B 3TOM acCIEKTe BCE-TaKH CIie-
JyeT CUNTaTh 00IIee KOIMYECTBO MOITHO3EPHUCTBIX CEMSH, 3aTOTOBJICHHBIX C
pameTsl (KJIOHA) WK €IWHUIBI TJIOMAAN TUTAHTAIlMU. DTO UHTETPATbHBINA TO-
Kas3arciib, SaBI/ICSIHII/Iﬁ MMPaKTU4YECKU B paBHOﬁ CTCIICHU OT JABYX NEPEMCHHBIX!
KOJIMYCCTBA MUIIEK Ha paMETE U KOJINYECTBA NOJIHO3EPHUCTBIX CEMAH B HIWIII-
ke. KonnuecTBo mmmek ecTecCTBEHHO CBSI3aHO € OOMIINEM KEHCKOTO (TJIaBHBIM
00pazoM) «IBETEHHs» U COOCTBEHHO IIOAOHOIIEHUs. Pa3zpaboTanHble Ha OC-
HOBE MHOTOJIETHUX HaOmtoneHuit 3a nomyssiueit Onorer (1) perpeccroHHbIe
MOJIETH, KOTOPBIE 00CY>KAAINCH B TJIaBE 3, MMO3BOJISIOT MIEPEXOANTH OT OLIEHOK
OOMITHSL )KEHCKOTO «IIBETEHHs» B Oa/uiaX K MOKaszaTelsiM OOWINs IUTOOHOIIe-
HUSI ¥, B KOHIIE KOHIIOB, K KOJIMYECTBY IIHUIIEK Ha pameTe. [laHHbIE 110 CEeMEH-
HOW MPOIYKTUBHOCTH KJIIOHOB, MPHUBEICHHBIC B TPIJIOKEHUH 5 u Tabm. 16,
paccuuTaHbl Ha UX OCHOBE.

Kak yxe ynmoMHHaNOCh BBIIIE, [TOKA3aTENH BET€TATHUBHOTO POCTa MMEIOT
YMEPEHHYIO OTPUIATEIbHYI0 KOPPENALHUIO C OOMINEM KEHCKOTO «IIBETCHHS».
MoluHble 1epeBbs C TOICTBIMU BETBSAMU IIEPBOIO MOPAJKA, XKYPHOU PACKUIN-
CTOM KPOHOH HE SIBIISIOTCA PEKOPACMEHAMM II0 CEMEHHOM IPOLYKTHBHOCTH.
[Ipu cenexumy B 5TOM HaIpaBIEHUH BO3MOXKEH OTOOP CPEIHEPOCIIBIX, OOHIb-
HO LBETYIIUX KIOHOB C HETOJICTHIMU CYYbSIMH M CPEIHEH 110 IIMPUHE KPOHOM.
OT0 ynoOHO IUIs BEJEHUS CEMEHHOI'O XO3SIMCTBa, TaK KaK BBICOKUE IEPEBbS
CO3af0T JOOHUTENbHBIE TIPOOIEeMbI co cOopoM ImuieK. PasmepHo-BecoBbIe
TapaMeTphl MUK UMEIOT c1a0yIo TOJIOKUTENBHYIO KOPPEISIINIO ¢ KOJIHYe-
CTBOM TOJTHO3EPHUCTHIX ceMsH 1 Maccoil 1000 mt. OueHp BaKHBIM MOMEHTOM
SIBISIETCSL TO, YTO HET KOPPEIALUH MEXIy oOmiInmeM IBeTeHUus (II0AOHOIIe-
HUSI), C OJHOM CTOPOHBI, M pa3MepaMH MIMIIKH, KOJIUIECTBOM ITOJHO3EPHH-
CTBIX CEMSH B HEMl M Maccoil ceMeHH, ¢ Ipyrod. Bce ykaszaHHbIe IIpU3HAKU
HaCJIEAYIOTCSI HE3aBUCUMO IpyT OT Apyra. IloaroMy HE00X0AWMO B MEPBYIO
ouepeas OpPUEHTHPOBATHCS Ha TaKOW MHTETpajbHBIM MOKa3aTenb Kak OIeHKa
KJIOHA TI0 YHCITy MOJHO3EPHHUCTHIX CEMSH Ha pameTy. Bo3moxkeH u 1ienecoo6-
pa3eH oTOOp Ha IOIYJISILMOHHOM YpoBHE. JlaHHbIe Tab1. 16 CBUIETENBCTBYIOT,

52



YTO CEMEHHAas MPOAYKTHBHOCTh MOMYJSIINU «MOCKBa» 3aMETHO HMXKE, YEM Y
ocTanbHbBIX. Beinensercs rpynna «JlaxgeHnoxesa», koropast Ha 17% mpeBocxo-
aut Onowner (2) u B 2,5 pasa rpynny «Mocksay. 1o Bceit Bumumoctu, B 61u-
JKalIlled IEepCIEKTUBE CaMblii PallMOHAIBHBIM IOAXOJ 3aK/IHYaeTCs B KOH-
LHEHTpallu Ha BHOBb CO34aBAC€MBIX ITOJIAX JIECOCEMEHHBIX HHaHTaHI/Iﬁ B Ox-
HOKapeJIbCKOM CEMEHHOM paioHe Jy4lINX ceBepHBIX (13 CeBepoKapesbCKOro
JIECOCEMEHHOTO TIOIpaiioHa) U MECTHBIX (M3 TOTO )K€ CEMEHHOT0 paiioHa) KIilo-
HOB W3 JIyYIIUX IOMYJISIUNA. 3HAYUTEIbHbIE MEKKIOHOBBIE Pa3JIMUUsl MACKH-
PYIOT MEXTPYIIIOBYIO COCTABIISIIONIYIO, XOTS B PAJE CIydaeB OHA IPOSBIIICT-
cs1. Uem Oomplne KIIOHOB OyJeT BXOANTH B COCTaB aHATM3HPYEMBIX TPYIIL, TEM
00BEeKTUBHEH OyJeT OIeHKa MEXTPYIIIOBBIX pa3Indunii.

OcHOBHas TSKECTh OTOOpPa Ha CEMEHHYIO MPOJYKTHBHOCTh, HECOMHEHHO,
MIPUXOTUTCS Ha BHYTPHUIOMYJISIMOHHBIN ypOBeHb. BBICOKHI ypOBEHBb KOA(]-
¢unreHTa BapHalM IapamMeTpa «KOJMYECTBO ITOJIHO3EPHUCTBIX CEMSH Ha
JIepeBO», paBHbIN 63,5%, Ha WHIAWBHIYaTbHOM YpPOBHE CBHICTECILCTBYET O
3HAYUTEIBPHOM MOTEHIMAJIE cCeleKIun (Tad. 16). OOMIBHO HBETYIIHHA U IUIO-
JIOHOCSIIIINI KJIOH C TIOBBIIIEHHBIM KOJIWYECTBOM KPYIHBIX MOJHO3EPHHUCTHIX
CeMsIH B IIHIIKE MPEACTaBIseT CO00i YHUKAIBHBIA T€HOTHII, ITOUIeXKAIINH OT-
0opy M pa3MHOXXEHHUIO BEreTaTUBHBIM ITyTeM. [IpakTuyeckn B mpejenax Kax-
JIOM M3 M3y4YEHHBIX IOIMYJIIIUI MOKHO OTOOpaTh TaKHe XOPOIIO IIOAOHOCS-
IHe KJIOHBI, KOTOpBIE Oy IyT MPEBOCXOJUTH CIa0O0IIIONOHOCAIINE B pa3bl, U 32
CYET ATOTO CYMIECTBEHHO MOIHATH ceMeHHYyIo npoxyktusHocTs JICII. Hampu-
Mep, eciau 0ToOpath u3 obcaenoBaHHEIX 39 kioHoB 10 myummx (26%), T. e.
MIPUOIM3UTENBHO YETBEPTH, TO MOXKHO YBEINYNUTH CPEIHIOI MPOIYKTUBHOCTh
¢ 4150 go 6502 mT. TOTHO3EPHUCTHIX CEMSH Ha IepeBO. DTO O3HAYAET yBEIH-
YEHUE CEMEHHOW MpOAYKTUBHOCTH Ha 57%, T. e. Oosee ueMm B 1,5 paza. Ilo
Macce nMeeM yBenuueHue ypoxkas ¢ 8,9 mo 13,9 kr (56%). Ina cozmanus
50-KJIOHOBO# IUIAaHTALMU BTOPOTO IOPSIIKa HEOOXOAUMO OBLIO OBl 00CIEIO-
BaTh U JIaTh CEJIEKLIMOHHYIO OlleHKY He MeHee yeM 200 xionaMm Ha JICII nep-
BOT'0 TIOPS/IKA U B KIIOHOBBIX apXUBax.

Ha necoceMeHHBIX IUIaHTAIMAX CYLIECTBYeT cnenuduyeckas mpoodiema
«3aCOPEHHOCTH». DTO 03HAYAEeT, YTO AAXE MPH HAMYNH TOYHOH CXeMBI U OH-
POK Ha BCEX JEPEBBSIX HEKOTOPHIE PAMETHI B CHITYy PA3IMYHBIX 00CTOATENHCTB
OTHECEHBI K JAHHOMY KJIOHY omn6o4Ho. OnrcaHHbIe B JAHHOH TJ1aBe 3aKOHO-
MEpPHOCTH, KacaloIlHecs JOIU BIMSHUS IC€HOTHIA HAa HAOJ0OAaeMOe pa3HO00-
pasue IIPU3HAKOB rabuTyca, a TAKXKe MIMIIEK U CEMSH, COOTHOILICHNE BEITUINH
K03((HUIMEHTOB BapualMKi OZHOTO U TOTO )K€ MPU3HAKA Ha YPOBHE pa3iny-
HBIX (POPM M3MEHUYMBOCTH TEOPETUUECKH 0OOCHOBBIBAIOT BO3MOYKHOCTB CO3/Ia-
BaTh JIOCTATOYHO IOJIHBIE U TOYHBIE MOP(HONOPTPETH KIOHOB. Mcrmonb3ys ux,
BO MHOTHX CIIy4asX MOXKHO peIlaTh BOIPOC O MPHHA/UIEKHOCTH CIIOPHOHN pa-
METHI K TOMY W HHOMY KJIOHY.



I'naa 5. U3MEHYUBOCTb MOP®OJIOT MYECKUX
MHNPU3HAKOB U BUOMETPUYECKHUX I[OKA3ATE.JIEI71
CESHIEB COCHBI OBBIKHOBEHHOU

Kak Ob1I0 OTMEYEHO BO BBEJECHHWH, IMPOU3BOJCTBO MOCEBHOIO HIIM IOCa-
JIOYHOTO MaTepHala C HaCJIEACTBEHHO 00YCIIOBICHHBIM OBICTPBIM POCTOM, yC-
TOMYMBOTO K BPEAMTEISAM M OOJNE3HSIM M T. I. IS [eleld HCKYCCTBEHHOTO JIe-
COBOCCTAHOBIICHUS, U €CTh TTIaBHAA IIEITh JISCHOTO CENIEKIIMOHHOTO CEMEHOBO/I-
ctBa. OTOOp AIUTHI WK, APYTUMH CIIOBaMH, TEHETHYECKAsT OI[CHKA TUTFOCOBBIX
JIEpEeBBEB, @ TOYHEE WX KIOHOB, KOTOPHIE SBISAIOTCS HCTOYHIUKOM JTaHHOTO Ma-
Tepuaia, JOJDKHA OCYIIECTBIIATHCS O CIIEIHAIbHON METOANKE B HCIIBITATEINb-
HBIX KYJIbTypax B TEUEHHE CPaBHUTEIHHO AIUTEIBHOTO repuoaa. [lockomsKy B
JIECHOW CEJIeKLIMM U CEMEHOBOJCTBE MPEoIoieHHe (hakTopa BpeMeHU ObLIO U
OCTaeTCsl HACYIIHOM 3ajadel, To COOTBETCTBEHHO BCErja CyIIECTBOBaJIA IIO-
TpeOHOCTh B pa3pabOTKEe M COBEPIICHCTBOBAHUH METOJIOB TaK Ha3bIBacMOI
panHelt auarHoctuku. Ilon paHHel AMArHOCTUKOW HACIEICTBEHHBIX CBOWCTB
MIOHUMAETCsl HayYHO 0OOCHOBAHHOE MPOTHO3MPOBAHUE OYAYIIUX ITapaMeTpoB
B3pOCIIOH 0COOM Ha OCHOBE paHee BBISIBIECHHBIX JUIS JAHHOTO BHJA CTaTHCTH-
YECKH JTOCTOBEPHBIX KOPPEIIIUA MOP(O-ONOTOTHIESCKUX TPU3HAKOB CEMSIH H
CesTHIIEB C POCTOM 3THX K€ pacTeHui B mocienytontre roasl (Ilomos, daiizy-
muH, 2001). Kak moka3aHo B rmaBax 3 u 4, HaMH OBUTH COCTaBIICHBI TIOAPOO-
HBbIe MOP(OJIOTHYECKUE TTOPTPETHI 39 KIIOHOB COCHBI Pa3IMYHOT0 Teorpadude-
CKOTO MPOUCXOKICHUSA. 3aTeM IPEANPHHUMANIACH TTOTBITKA MTPOBECTH OLIEHKY
MTOJTyCHOOBBIX CEMEH BBIIICYIIOMSIHYTHIX XOPOIIO H3YYCHHBIX KIIOHOB, HCIIOJb-
3ysl psili METOAMK, Hanpumep, pazpadotanubiii CeBHUNIIX (ITonos, XKapukos,
1973, 1977) meTon, OCHOBaHHBIN HAa TAKOM PaHHEAMArHOCTHMYECKOM MPHU3HAKE
KaK 4Hcio cemsiioeil. JlaHHbIi METOX OCHOBAH Ha 3aKOHOMEPHOCTSX pacllen-
JIEHUs NOTOMCTBA OTAENBHBIX JAE€PEBbEB U MOIMYIALUN COCHBI IO YHUCITY CEeMS-
JI0Je y BCXOJI0B (CeMsIH) ¥ pOCTa 3TOTO IMOTOMCTBA B TeueHHue nepBbix 10 jer
KHU3HU pacTeHuil. Kak 0TMedaroT aBTOpHI, HHTEHCHBHOCTD POCTA JIEPEBBEB CO-
CHBI BO3pacTaeT OT 4- K §-ceMsI0JIbHOI JIMHUY, NIPU 3TOM JIy4dlleil sHepruen
pocTa 00IagaroT AepeBbs 6—8-ceMsnONbHEIX THHUN. B 20—29-neTHeM Bo3pac-
T€ OHH NPEBOCXOIAT IEPEBhs 4—5-CeMANOIBHBIX TMHUN 10 00BbEMyY CTBOJIA Ha
12-38%. B negunacTHTyTe FOXHO-CaxanmHcKa ObUIH pa3paboTaHbl CXEMBI Ce-
JIEKITIH COCHBI ¥ €JTM TI0 TIPH3HAKY KOJIMYEeCTBa CeMSI0NEH ISl BEIpAIIBaHM
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YCTOHYMBBIX U MPOTYKTUBHBIX HACAXKIECHHUH C 3aJaHHBIMH ITapaMeTpaMH Kade-
ctBa (KoBaneB u ap., 1992). DT0T ke mpU3HAK YUIUTHIBAICSA Y CESHIIEB COCHBI
Bankca nmpu u3yuenuu ee JaHAma(THON reHeTHYECKOH CTPYKTYPhI B MeKcHke
(Saenz-Rjmero, Guries, 2002). [lepcreKTHBHOCTh MPH3HAKA CEMAIOIBHOCTH
JUISl paHHEH AMAarHOCTHKU 3HEPTHU POCTA CESHIIEB COCHBI pa3HOro reorpadu-
YEeCKOro MPOUCXOKAEHH mNoadepkuBaiack B myOmukammu E. I'. Opnenko,
3. C. ITomxkapogoii (1980). B 1o sxe BpeMs B psizic paOOT BHICKA3hIBAJIOCH MHE-
HUE, YTO OJHOJIETHUE BCXOJABI COCHBI C IOBBIIIEHHBIM KOJIMYECTBOM CEMSIIIO-
JIel He MMEIOT MPEHMYIIECTBAa B POCTE B CpaBHEHUH C ocTaibHBIMU (CTaTKyc,
1985). UccrenoBanmsimMu, npoBeneHHBIME [laaneM B DcToHUH, OBUIO TOKa3a-
HO, YTO YHCIIO CeMSI0JICH HEMPUMEHUMO TP HACHTU(UKAIIMH KIIOHOB COCHEI.
VY enm 3TOT MpHU3HAK TakKe He WMell paHHeauarHocTrdeckoro 3HadeHus (Ila-
anb, 1989). Ilo maHHBIM HCCIEIOBaHUH, TPOBEACHHBIX B ABCTPHH, YHCIIO Ce-
MSIONIEH Y BCXOZIOB €M HE MOXKET CIY)KUTh ONPEACISIONIMM ITPU3HAKOM IS
YCTaHOBJICHHS T€HOTHIIA KIOHOB WK HacaxaeHui (Pelecanos, 1988).

B namem OKCIICPUMEHTE U3YYAJIUCh OJJHO- U JABYXJICTHHUE CCAHIIbI COCHBI,
BBIpAI[CHHBIE B YCIIOBHUSX KOHTPOINPYEMOH Cpeabl (B TEIUIHIIE) IO paHee pas-
paborannoii TexHonoruu (Mopaace, 1983). OnbITHBIE TOCEBBI OBUTH POU3BE-
nensl BecHoit 2002 roxa. Kak yke onuceiBanoch B riaBe 4, 39 KJIOHOBBIX MO-
TOMCTB OBUTH CTPYIIIHPOBAHKI B 8 YCIOBHBIX «IOITYIISIHI, IPEICTABIIIONINX
pa3HBbIe IecoceMeHHbIe paifoHsl Kapennu, a Takxke MOCKOBCKYIO 00JIacTb, TIIE,
KaK M3BECTHO, HAXOIUTCS (PU3UKO-TeorpaduIeckuii OMTUMYM COCHBI OOBIKHO-
BeHHOU. Beero Opuio 3amoskeHo 40 BapuaHTOB IDIOMIAABIO MO 2 M? KayKIBIH.
KonTtponewm ciyxun obpazer; cemsH oobmiero c6opa ¢ JICIT Ononenxoro nec-
X03a.

B onmHONETHHX MOceBax ONpEAENSIIM TPYHTOBYIO BCXOXKECTh CEMSH, Kak
OTHOHICHHUE YHMCJIa BBICEAHHBIX CEMSAH K YUCIY IMOIABUBHINXCSA BCXO0B B 10-
KpaTHOIl moBTOpHOCTH. KonmuuecTBo cemsnoneil moxacuuteiBajock y 30-50
BCXOJIOB B K&)K/IOM BapHaHTe. B KOHIle BTOPOTO BETeTAIIOHHOTO TIEpHOJIa U3
Ka)XXJIOTO BapHaHTa ObUIM OTOOpaHbI 00pa3ipl cestHieB B kKonudecTse 100 mT.
JUISL TIOCTIEYIOIIEro aHanu3a. B 11abopaTOpHBIX YCIOBHSIX ONpPENEIsuIn Clie-
IYIOIIHE KOMMISCTBEHHBIC H Ka9eCTBEHHBIC TPU3HAKH

— BBICOTY HaJ3eMHOH YacTH;

— IMaMeTp Y KOPHEBOM LIEHKH;

— KOJIMYIECTBO BEPXYIICUHBIX ITOYEK;

— KOJIMYECTBO OOKOBEIX ITOOET0B;

— IJIMHY MaKCUMaJIbHO OOKOBOTO modera;

— IUIMHY XBOMU;

— HaJIM4ue TPEXXBOWHBIX OpaxuOIIacToB;

— abCOJIIOTHO CYXYIO MacCy XBOH;

— abCOJIIOTHO CYyXYIO MaccCy CTBOJIMKOB.
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[omyuennsle naHHBIE 00pa0ATHIBAIUCH OOIIEIPUHATEIMI METOIaMH MaTe-
MaTHYEeCKON CTATUCTHUKHU C ONPENEIICHHEM OCHOBHBIX XapaKTEPUCTHUK H3MEH-
YHUBOCTU KOJIMYCCTBCHHLIX NMPHU3HAKOB, a TAKXKE NUCHIECPCUOHHBIM U KOPPEJI-
ITMOHHBIM aHaJIN3aMU.

OnbIT MoKa3al, 4To MoIyCHOOBOE MOTOMCTBO KJIOHOB Pa3IMYHOTO MTPOUCXOXK-
JICHUSI TI0 YHCIY CEeMSIONICH pa3iuyaioch HesHaunTenbHO (Tadn. 18). Cyms mo
CpETHErpyIIOBEIM JaHHBIM, BCE OHHM HMEIH IOTEHIMAJIGHYIO BO3MOXKHOCTD
OBICTPOTO POCTa, TaK KaK CyMMapHasi JIoysi 6—8-CeMAIObHBIX JIMHUHA B MO/aB-
JstrorieM OonbIrHCTBE Tpymn npesbiana 80%. OaHako BeTpedanuch KIOHBI, B
TIOTOMCTBE KOTOPBIX 3Ta A0Js coctaBisiia 90% u Gonee npu Ko uIeHTe Ba-
PHALNK HIDKE CPEAHETO T10 TPyTIe. DTOT MOMEHT, B TIPHHIIUIIE, MOKET OBITH HC-
TIOJIB30BAH B Ka9YECTBE OAHOTO M3 JIOMOJIHUTENIBHBIX KPUTEPHUEB TIPU CEIIEKIMOH-
HO-TEHETHYECKON OIIEHKE IUIIOCOBBIX JEPEBbEB MM MX KJIOHOB. ClieqyeT Takke
OTMETHTb 1 TOT (PaKT, YTO KOJINUYECTBO HaHOOJIEe MEPCIIEKTHBHBIX 7—8-CeMSII0b-
HBIX 0CO0EH cpemy BceX MOJIyCHOOBBIX MMOTOMCTB He TpeBbimano 30%, a ocHOB-
Hasi Macca BcxoJ10B (0koio 60%) oTHOCHIach K 6-ceMsnoabHOM uHun (puc. 14).

O
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Puc. 14. Pacupenenenne cessHues (%) M0 KOJIMYECTBY ceMs/10/1¢il B Oy IS IUAX

Huskwuit ypoBeHb KO3 HIIMEHTa Bapyualliy JaHHOTO PU3HAKA CBUIETEIb-
CTBYET O TOM, YTO OH JOCTaTOYHO KOHCEPBAaTUBEH M KaK BUJOBOI MPU3HAK XKe-
CTKO TeHeTHUYECKH KOHTponupyercs. B Hamem cimyuae u3 39 BapHaHTOB TOJb-
KO 6, y KOTOPBIX CpelHEee YHCIO ceMsuoneil ObuIo 6,4 u Ooiee, UMENH C KOH-
TPOJIEM CTATUCTHUYECKU JOCTOBEPHYIO PAa3HOCTh. 3A€ECh U Jlanee 0 TeKCTy CTa-
THUCTHYECKAsl JOCTOBEPHOCTh JaHa Mo ypoBHIO 3HaunMoctu P = 0,05. Cpennee
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YHCIIO CeMSI0JIEN MOIyCHOOBEIX IIOTOMCTB HHUKAK HE OBLIO CBA3aHO C PAHXKH-
pOBaHHEM MaTEPHHCKUX KIIOHOB MO BeIcoTe. [Ipn cpaBHEHHM Ha ypOBHE IOMY-
AU (TPYIN) HA OJHA M3 HUX HE MMeNa JOCTOBEPHOH Pa3HOCTU C KOHTPO-
neM. BaxxHO ¥ TO, 4YTO CpeAHErpyINIoBbIe BETUUNHBI IO YUCITY CEeMAI0eH Tak-
’Ke HUKaK He OTpakaJll paHKUPOBAHME STHX IPYIII KJIOHOB IO OBICTPOTE pOC-
Ta, YCTAaHOBJICHHOTO Ha OCHOBE IUTMTENBHBIX HaOmoxeHnid. Ha ocHoBanum
MHOTOJIETHUX JaHHBIX H3BECTHO, YTO MO OTHOIIEHHIO KO BCEM KapelbCKUM
MOCKOBCKHE KJIOHBI SIBIISTIOTCSL Oosiee OBICTPOpaCTYIIMMHU, a MO YHCITy CEMSIII0-
Tl OHM HUYeM He BHIIENAIOTCA. To JKe caMoe CIpaBeTUBO U B OTHOIICHUH
KIIOHOB Tpynmbl «CeBep», XOTs OHH pacTyT MemiieHHee Bcex. [lomycnboBoe
ITOTOMCTBO KIJIOHOB TOMYJISINH «Pyro3epo» B UCHBITATEIFHBIX KYJIBTypax Cy-
IIECTBEHHO YCTYHaeT MMOTOMCTBY KIIOHOB momyisiiuu «OnoHen 1» mo pocTy B
BEICOTY, a [0 CPEAHEMY YHCITy CeMsIIONIeH MeXIy HUMH pa3HHUIBI He ObUI0. B
LIEeJIOM TIPOCMAaTpPUBAETCA sIBHAs BBIPABHEHHOCTh MHOTHX M3yUY€HHBIX IOKa3a-
TeNei y MoycnOOBOrO MOTOMCTBA, YTO, MO BCEH BHUIMMOCTH, SIBIISIETCS pe-
3yJIbTaTOM TIepeKpecTHOro omnbuieHus B mpenenax JICII.

Tabnuya 18. I3MEHYMBOCTD YHCIIa CEMSI0JCH U BCXOKECTH CEMSH B TIOTOMCTBAX KO-
HOB COCHBI Pa3iIMYHOTO NpoucxoxaeHus (coop mumex — 2001 r., moces — 2002 r.)

Yuco ceMsaIoIIeH, T, CymMmapHas
udp 13/([)?)0(:3 Cpenmsin I[OJ'}I;I 6,71,)8—ce_
KIIOHA TT- | TPYHT: BCOX o X+me* P, % Cv, % | MAZOTBHBIX

CeMsH, T JKECThb, %o < o
pactenui, %
KonTtpoan 5,90 51,6 5,93+0,11 1,8 9,8 87
CeBepokapesbCKHi JIecoceMeHHOM noapaiioH (64°30°— 66°40°c. m1.)
674101mko3epo 6,52 432 6,10+0,10 1,64 9,0 90
67610mKko3epo 5,38 68,9 6,12+0,11 1,79 12,6 78
669KaneBana 6,35 46,3 5,97+0,10 1,70 9,3 83
216Kecrenbra 7,37 514 6,23+0,11 1,83 10,0 90
217Kectensra 6,83 49,0 6,17+0,13 2,07 11,3 90
Cesep 6,49 51,9 6,12+0,05 0,83 10,8 86
IeHTpasIbHOKAPEIbCKUI JIeCOCEMEHHOI noapaiioH (63°00°— 64°30° c. m1.)
1Pyrosepo 6,60 253 6,60+0,40 2,1 11,7 93
3Pyrosepo 5,37 59,6 6,23+0,10 1,7 9,1 97
7Pyroszepo 6,02 51,8 6,17+0,14 2,3 12,4 80
20Pyrosepo 6,05 31,8 6,13+0,12 2 11,1 83
22Pyrosepo 5,52 54,2 5,67+0,12 2,1 11,7 70
Pyrozepo 5,91 45,3 6,16+0,06 1,0 12,1 85
HOxHOKapenbckui JiecoceMeHHOM paiion (63°00°— 60°40° ¢. n1.)
7KuBag 6,91 57,8 6,15+0,10 1,6 11,7 72
10KuBay 6,52 35,4 6,08+0,10 1,6 11,0 84
14KuBag 7,08 64,0 6,62+0,11 1,6 11,4 98
15KuBay 4,97 61,0 5,82+0,09 1,5 10,8 70
18KuBau 5,93 72,8 5,70+0,09 1,6 11,3 68
Kusau 6,28 58,2 6,01+0,05 0,8 12,5 78
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IIpooonxcenue maobn. 18

Yucmo ceMsaaoIIei, mT. CyMMapHas
ludp 118/([)2(1)cca Cpennas HOJ??I 6,71?8-06-
LIT. | TPYHT. BCXO- - % o o
KJIOHA CeMSIH, I xecTs, % X +my P,% Cv, % MSIZ[OJ'ILIELIZ(
pactenui, %

64411prHoHeKBE 7,79 44,3 6,58+0,08 1,2 8,2 100
6491 1puoHexbe 6,86 51,8 6,03+0,12 2,0 11,1 83
582Ilerpo3aBoack| 6,40 67,0 6,00+0,11 1,8 12,6 78
584Ilerpo3aBoiack| 5,69 479 5,934+0,18 3,0 16,5 73
1321lyiicko-

Bupanckuii 6,27 60,0 5,87+0,12 2,1 11,6 70
IIpuoHexbe 6,60 55,0 6,13+0,06 0,9 12,5 81
20m0Her 5,89 69,6 6,02+0,10 1,6 11,2 79
30snoHelt 7,72 66,3 6,46+0,10 1,5 10,9 94
500Hen 5,89 56,6 6,14+0,12 1,9 13,3 82
80uoHen 5,56 37,6 6,10+0,08 1,3 9,5 88
90s0HeIL 6,25 224 5,90+0,08 1,3 6,9 86
Ouionen (1) 6,26 51,5 6,15+0,05 0,7 11,2 86
10050HeI] 6,42 52,2 6,20+0,10 1,6 8,9 93
120n0He1 5,22 59,0 5,80+0,11 1,9 10,2 73
130n0Her 6,86 55,2 5,97+0,14 2.3 12,8 73
140n0He1 7,63 50,0 6,73+0,14 2,0 11,0 97
17050He11 5,06 42,0 5,90+0,10 1,7 9,3 80
Ouionen (2) 6,24 51,7 6,12+0,06 1,0 11,7 82
27Jlax ieHnoXbs 5,93 32,4 5,93+0,13 2,1 11,7 73
28Jlax1eHnoxbs 5,38 51,8 5,70+0,14 2,4 13,2 64
36Jlax1eHnoxbs 5,65 55,8 6,23+0,11 1,8 9,6 90

45 J1ax 1eHITOXbsI 5,88 32,0 5,80+0,14 2,4 13,1 67
51JIaxieHmnoxes 5,02 65,6 6,10+0,13 2,1 11,7 87
Jlax1eHoXbs 5,57 47,5 5,93+0,06 1,0 12,1 76

IentpanbHblii (MOCKOBCKHI) JIECOCEMEHHOI pailoH

1MockBa 7,26 46,8 6,08+0,10 1,6 11,3 86
2MockBa 7,54 35,5 6,00+0,11 1,8 10,0 83
3MockBa 8,56 54,6 6,45+0,13 2,1 11,3 93
4Mocksa 5,96 58,8 5,80+0,16 2,7 14,9 76
MockBa 7,33 51,3 6,09+0,06 1,0 12,1 85

Ipumeuanne. X + m, — cpenHee M ero ommOKka, P, % — TOYHOCTH ONpPENEJICHUs CPEAHETrO,
Cv, % — k03 HUIIEeHT BapHaIiHL.

Ucxonst n3 gaHHBIX Tabn. 19, ypoBHE H3MEHYMBOCTH ABYXJIETHHUX CESHIIEB
COCHBI IO BBICOTE U JAMAMETPy BO BCEX BAPHAHTAX OLICHMBAIOTCS KaK IMOBBI-
menHble (C =21 —30%), a 1o anuHE XBOU B OOJBIIMHCTBE CIIy4acB KakK Cpea-
nue (C =13 —20%).

N3 39 ucnpiTaHHBIX TOTOMCTB — 19, u3 8 monyssinuii — 5 (co cpeaHeit BbIco-
Toii 15,0 cM m Oornee), T. €. NPUMEPHO TMOJIOBUHA CTATHCTUYECKH JOCTOBEPHO
MIPEBOCXO/IMIIN KOHTPOJIb 110 BBICOTE. B 4HCIIO ecsiti cambIX OBICTpOpacTyInX
MIOTOMCTB BOIIUIM NPEJCTABUTENHN BCEX M3y4YaeMbIX HOMYJLIIUiA kpome «Pyrosze-
po». IlomycnboBoe MOTOMCTBO pa3HBIX JET PENPOXYKIMH OOJBIIMHCTBA KIIO-
HOB (Tabm. 19) HeomHOKpaTHO BbIceBaTOCH B Temaune OJIOHEIKOTo JIecXo3a.
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Tabnuya 19. I3MEHYMBOCTh OMOMETPHUCCKHUX TMOKa3aTeIel ABYXJCTHHX TEIUIMYHBIX
CESTHIICB COCHBI, BBIPAIIICHHBIX U3 CEMSIH PA3HOTO MPOUCXOXKICHHS

T'ye- Bricota, cm Juamerp, MM Huuna XB,OH B oa-
Bapuant TOTA, MIOYEYHOU 30HE, CM

wr. /M| Xtm, | Cv% | X=m, | Cv% | Xtm, | Cv,%

KonTtpoan 516 13,8+0,5 | 34,3 [2,29+0,09 | 38,73 | 9,5+0,2 26,1
CeBepokapesibCKHi JiecoceMeHHOM mopaiion (64 °30'—66 °40'c. m1.)
674101mko3epo 432 15,7+£0,4 26,6 2,24+0,07 29,6 9,4+0,2 16,8
676101mKko3epo 686 19,0404 | 22,0 | 2,5+0,07 | 29,7 | 9,3+0,2 19,0
669KasieBana 463 13,6£0,3 | 24,7 | 2,0£0,06 | 29,6 | 9,9+0,2 20,2
216Kecrenbra 520 14,1+0,4 | 23,8 | 2,0£0,06 | 282 | 9,2+0,2 19,0
217KecrteHbra 490 14,1+0,3 | 22,7 | 2,1£0,05 | 224 | 8,7+0,2 19,8
CeBep 518 15,3:04 | 24,0 | 2,2+0,06 | 27,1 | 9,3+0,2 18,9
IeHTpaIbHOKAPEIbCKUI JIECOCEMEHHO noapaioH (63 °00'-64 °30'c. m1.)
1Pyrosepo 550 14,2+0,4 | 27,5 | 2,1+0,07 | 32,3 | 9,6+0,2 21,5
3Pyrosepo 596 14,5+0,4 | 26,3 | 2,4+0,07 | 304 | 9,5+0,2 20,0
7Pyrosepo 518 14,4£0,4 | 25,7 | 2,3+0,07 | 29,2 |10,1£0,2 18,5
20Pyrosepo 560 14,1+0.4 28,0 2,2+0,07 30,0 9,7+0,2 22,0
22Pyrosepo 542 13,9+0,4 | 29,0 | 2,1+0,08 | 36,4 | 9,6+03 25,4
Pyrozepo 553 14,3+0,4 27,0 | 2,2+40,07 | 31,97 | 9,7+0,2 21,3
HOxHOKapenbCKuid JiecoceMeHHOM paiion (63 °00'—60 °40'c. m1.)

7KuBau 578 14,8+0,4 | 30,1 |2,31+0,07| 30,2 |10,1+0,2| 15,9
10KuBau 534 15,3+0,5 28,6 |2,56+0,09| 35,0 | 9,9+0,2 18,4
14KuBau 640 15,6+0,4 | 27,0 |2,1840,07| 34,1 8,5+0,2 24,1
15KuBau 610 14,9+0,4 | 259 |2,06+0,05| 23,0 | 9,2+0,2 18,2
18KuBau 726 16,0+0,3 19,1 [2,31+0,06 | 23,9 | 9,3+0,2 18,9
KuBau 618 15,3:0,4 | 26,1 |2,30+£0,07| 29,2 | 9,4+0,2 19,1
6441 1puoHexbe 565 14,0+0,3 23,1 2,2+0,05 | 27,1 |10,0+0,2 18,0
6491 1puoHexbe 518 15,0+0,4 | 26,2 | 2,3+0,06 | 284 |10,0+0,2| 21,4
582I1erpo3aBoick 670 13,1+0,2 17,3 2,0+0,05 25,3 |10,5+0,2 15,5
584Ilerpo3aBoack 476 15,2404 | 24,0 | 2,3+0,06 | 25,0 | 8,4+0,2 19,4
13211lyiicko-Bunanckuii | 600 13,7+0,3 22,8 2,1+0,06 27,4 9,940,1 13,8
IIpuoHexbe 566 14,3+0,3 | 22,6 | 2,2+0,06 | 26,5 | 9,7+0,2 17,5
20mn0Her; 696 15,0£0,4 | 24,3 | 2,2+40,06 | 27,71 [10,0£0,2| 17,4
30mnoHeny 663 15,5+0,4 | 27,5 | 2,5+0,07 | 29,63 |10,7+0,2| 19,9
50uoHen 586 16,6:0,4 | 24,5 | 2,4+0,07 | 27,51 | 9,3+0,2 21,9
80uoHen 376 17,1£0,5 29,2 | 2,9+40,08 | 26,42 | 8,7+0,2 21,3
90mn0He1 579 16,3+0,5 26,5 | 2,4+0,07 | 27,8 | 9,6+0,2 21,0
Ouionen (1) 580 16,004 | 26,4 |2,50+0,07 | 27,82 | 9,7+0,2 20,1
100n0He1 582 12,8+0,3 25,6 | 2,2+40,06 | 264 | 9,1+0,2 18,2
1205n0Hen 567 13,2+0,3 26,2 | 2,2+0,07 | 27,3 | 9,4+0,2 19,5
130n0He1 523 11,3+£0,3 24,7 | 2,0£0,07 | 259 [104+0,2| 20,8
140n0Hen 621 15,6£0,4 | 28,9 | 2,3+0,07 | 24,9 | 8,7+0,2 21,0
1701n0He1 650 13,240,3 28,5 | 2,240,08 | 28,9 | 9,4+0,2 21,2
Ouionen (2) 587 13,2+0,3 | 26,8 | 2,2+0,07 | 26,7 | 9,4+0,2 20,1
27J1ax1eHIOXbs 324 14,9404 | 23,6 |[2,25+0,07| 28,5 9,3+0,2 16,2
28Jlax ieHnoxXbst 516 14,6+0,4 27,3 12,2340,07 | 32,87 |10,4+0,2| 20,1
36Jlax1eHn0Xbst 558 14,1+0,3 22,6 |2,20+0,05 | 24,74 [10,7+0,2 19,9
45JTax 1eHIIOXbsI 320 15,5+£0,4 25,8 12,62+0,06 | 22,37 | 9,0+0,2 17,5
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IIpoodonxcenue mabn. 19

Tye- BricoTa, cMm Juamerp, MM Houna X]?,OH B HoA-

Bapuant TOTA, M0YEYHOH 30HE, CM
wr. /M| X+m, Cv,% X+m, Cv.% | X+m, Cv,%
51JIax1eHIOXbsI 656 20,4+0,5 | 23,3 |2,48+0,07 | 28,32 | 9,6+0,2 19,9
JlaxieHOXbs 475 15,904 | 24,5 [2,36+0,07 | 27,36 | 9,8+0,2 18,7
IO:xHOKap. p-OH 15,4+0,2 | 28,7 |2,33+0,03| 31,2 | 9,6+0,1 23,1

IlenTpanbusblil (MOCKOBCKHIT) I6COCEMEHHOH paiioH

1Mocksa 576 19,0+0,5 | 26,5 | 2,5+0,07 | 31,0 | 9,4+0,2 20,0
2MockBa 560 19,1+0,7 | 32,0 | 2,6+0,08 | 30,0 | 9,5+0,2 19,8
3MockBa 546 20,0£0,5 | 253 | 2,540,07 | 29,36 | 9,9+0,2 19,5
24MockBa 588 18,2+0,6 | 32,3 | 2,6+0,08 | 31,29 | 9,14+0,2 20,1
MockBa 568 19,1+0,6 | 28,8 | 2,6+0,08 | 30,32 | 9,5+0,2 19,8

INoces 2002 roma B oM MOATBEPAMII paHee OTMEUeHHBIE 3aKOHOMepHOCTH. [1o-
TOMCTBO MOCKOBCKHX KJIOHOB BCETZIa OBUIO CaMBIM BBICOKOPOCIBIM. [IoTOMCTBO py-
TO3€pPCKOI MOMYJISILIMY U Ha Talle MMTOMHHKA, ¥ B UCIIBITATENbHBIX KYJITYpax CTa-
THCTHYECKH CYILIECTBEHHO YCTYNaIo HOMy LM HOXKHOKapenbCKOro ceMeHHOro
paiioHa. 3aMe4eHo, YTO y MOJIyCHOOBOIO IIOTOMCTBA CEBEPHBIX KIIOHOB HE IPOSIBII-
€TCsl 3aKOHOMEPHOCTh CPaBHUTEIIFHO MEIUICHHOTO POCTa CEBEPHBIX SKOTHIIOB MPH
TIepeMeIIIeHIH KX K I0TY, CTOJIb XapaKTepHas ISl BEreTaTHBHOTo oToMcTBa. Huka-
KOM CBSI3M MEXIy KOJMYECTBOM CEeMsIIOied M OMOMETPUUYECKUMH TOKa3aTeIsIMH
JIByXJIETHUX CESHIIEB COCHBI HE ObUIO BhIsIBIEHO. OTMEUeHa TOJILKO CpetHEel TeCHO-
TBI KOppersmt (r = 0,60) cpemHero urcna cemsmoneii ¢ Maccoit 1000 mmT. cemsH.
Takum 0OpazoMm, paHHEIMArHOCTHYECKOE 3HAYCHHE YMCIa CEeMsIoNel Ha JTaHHOM
9KCIIEPHIMEHTATFHOM MaTeprasie He TIOTBEP)KIaeTCS.

[oBbImeHHBIH ypOBEHh U3MEHYNBOCTH 110 BBICOTE W JMaMETPy MpeAroa-
raeT BO3MOXHOCTb pa3feeHHs CesHLEB Ha (PaKIHUU 1O KPYIHOCTH U OJHO-
BPEMEHHO IO Onomacce, Tak Kak JIMHEHHBIE IapaMeTpsl (BBICOTA, AWAMET)
TECHO KOPPETUPYIOT ¢ bromaccoi Ham3eMHoi gacTH (Tabi. 20).

Tabnuya 20. buomacca HaJ3eMHON YaCTH JBYXJICTHHX TCIIMYHBIX CESHIIEB COCHBI B
a0COJIIOTHO CYyXOM COCTOSTHHU B 3aBHCUMOCTH OT HCXOJHOU BBICOTBI

Macca 100 cestnnes, %
Knace Otromenne | H,em | D,mm | D*H, cm Homs
BBICOTBI, CM XBost CtBOI > ’ ? Kiacca, %
XBOSI/CTBOJIT

4-7 67,8 32,2 2,1/1 6,3 1,3 0,12 1,90
7-10 68,4 31,6 2,2/1 9,3 1,6 0,24 11,80
1013 67,3 32,7 2,1/1 12,1 1,9 0,47 22,07
13-16 68,7 31,3 2,2/1 15,0 2,3 0,82 28,34
16-19 64 36 1,8/1 17,8 2,6 1,28 17,98
19-22 60,6 39,4 1,5/1 20,6 2,9 1,85 12,59
22-25 60,0 40,0 1,5/1 23,9 3,4 2,79 3,30
25-28 60,6 39,4 1,5/1 26,8 3,5 3,40 1,44
28-31 60,4 39,6 1,5/1 30,0 3,7 4,25 0,39
31-34 57,6 424 1,4/1 334 4,1 5,84 0,16
34-37 54,2 45,8 1,2/1 35,0 3,6 4,54 0,03
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BaxHeHImMy mokaszaTensimMy, XapaKTepU3YIOIMH CTEIICHb Pa3BUTHS CESH-
LIEB, SIBISIFOTCS. MX BBICOTA, AWAMETpP y KOPHEBOW mielku m Onomacca. Becbma
3¢ dekTUBHBIM 11 0TOOpa AepeBbeB-muaepoB E. JI. Macnakos (1997) cuutaer
IIPOM3BOJIHBIN IIOKa3aTelb D’H (TmameTp B KBajpare, YMHOXKEHHBIN Ha BBICO-
Ty). UeMm Membue CesHIIbI, TeM OOJIBIIYIO YacTh UX OMOMAacChl COCTaBISAET acCH-
MUJIMPYIOLIHI opraH — XBos (Tadi. 3). B u3MeHeHnH 3Toro mokasatens 1o Kiac-
caM BBICOTBI B HallleM IpUMepe MPOCMAaTPUBAIOTCS KaueCTBEHHbBIE CKAuKH, I10-
3BOJISIIOIINE Pa3/eNIUTh PACTEHUsI Ha TpU Ipymmnsl: I — cesHIbl BeicoToM 4—16 cMm;
II - 16-31 cm; 1II — 31-37 cm. C 3TO# rpynIUpOBKOIl XOPOIIO YBSA3BIBAIOTCS
TaKie mapameTpsl, Kak muamerp u DH. Or6pakoBka rpymmst I ocTapuma Gbl B
HalleM paclopspkeHnH okosio 36% Hanbonee TapMOHWYHO Pa3BHTHIX CESHIIEB.
Takas muddepeHnmanys ABYXIETHUX CESHIEB 0 OMOMETPHYECKAM IOKa3are-
JISIM B 3aryIIEHHBIX IIOCEBAX ECTECTBEHHO SIBIAETCSI HEKOTOPHIM NTOTOM KOHKY-
PEHTHBIX OTHOIICHUM Ha TpsAKe, TJe paclperesieHue BaKHEHIINX 3KOJIOTHde-
ckuX (pakTOpOB (BJarM M NMHUTATENBHBIX BEIIECTB) HE HICATBHO PaBHOMEPHO.
OpHako ecTh BCE OCHOBAHUS MPEAINOI0KUTh, YTO OCHOBHOM BKJIaJ B pe3yibTar
9TOr0 BHYTPHUBUIOBOTO COPEBHOBAHUS JIENIAETCsl HACIEICTBEHHOCThIO. I1o3aTo-
My, kak otMedan E. JI. Macmakos (1997), copTupoBKa CesiHIIEB Mepe;] MOCaaKOH
Ha JIECOKYJIBTYPHYIO IUIOIIA/b 10 KaTErOPHsIM KPYITHOCTH MOXKET OBITH OIHUM
n3 3G QEeKTHBHBIX METOJOB paHHEH JUArHOCTHKH ITOCAJI0OYHOTO MaTepHana Io
OpicTpoTe pocTta. CripaBeUTMBOCTH Pl HAJO OTMETHTH, YTO pa3Mephbl BKIaaa
reHOTHNa B HabmogaeMoe peHoTHIIecKoe pazHooOpasue Ha KitoHOBHIX JICIT ¢
HCTIOIb30BaHUEM CTATHCTUYECKUX MPOLELYpP HE MPEICTABIAET 0COO0H CI0KHO-
CTH, BO BCEX MHBIX CITy4asiX BO3HUKAIOT CEPHE3HBIC MPOOIEMBI.

Cpenu npyrux NpU3HAKOB, XapaKTEPH3YIOMINX Ka4eCTBO MOCA0YHOTO Ma-
Teprana, YYUTBIBAIUCH JUIMHA TJIABHOTO KOPHS, KOJUYECTBO BEPXYIICYHBIX
moueKk U OOKOBBIX MOOEroB, MJIHHA MaKCHMaJIbHOrO0 OOKOBOIO MmobOera, Hald-
YyHe TPeXXBOWHBIX OpaxubnactoB (Tadm. 21). JlaHHbIE 0 AJMHE TJIABHOTO KOP-
HSl XapaKTepHU30BaJlH, TJIaBHBIM 00pa3oM, IIyOMHY KOIIKHM CEsHIIEB, KOTOpas
JUISl BCEX BApUAaHTOB ObUIa MPUMEPHO OJMHAKOBOH — okouio 18 cMm. Ycpennen-
HBIE TTOKa3aTeNld KOJIMYECTBa BEPXYIIEUHBIX MTOYEK KOJIe0aInch B y3KUX IIpe-
Jenax — ot 2,7 po 3,5 mwr. Cpenn paccMaTpUBAaeMbIX TPYIIT 3aMETHO BBIAETS-
JIUCh MOTOMCTBa monyJisiuui «JlaxaeHnoxes», «MockBay u «Omnonen 1» xak
110 CpefHEMY KOJIMYECTBY IIOYEK, TAK M MO KOJIUUYECTBY CESHIEB C IIECTHIO U
CEMBIO MOYKaMH. JTO CO3/a€T UM IOCIIE TIEPECasKi MPEUMYILECTBO 110 YUCITY
BETBEH B MEPBOH MyTOBKE W OXBOEHHOCTH. KomdecTBO cestHIIeB ¢ OOKOBBIMH
moOeraMu M UX pa3Mepsl B LIEJIOM XapaKTEepU3YIOT CTENEeHb Pa3BUTHS BereTa-
THUBHBIX OPTaHOB CESHIIEB /10 IOCAIKH B IIKOJIBHOE OTAEJICHHE WM Ha Jieco-
KyJNbTYypHYIO IUIOIIAAb. DTOMY MOKAa3aTe0 BCETAa MPUIaBajioCh CYIIECTBEH-
HOE 3HaUCHME B KaUeCTBE MPEANOCHUIKY XOPOIIEeH NpUKUBaeMOCTH U COXpaH-
HOCTH KyJbTYp. 31€Ch CIEAyeT BBIIEIUTh IOTOMCTBO KJIOHOB 676 HOmniko3epo,
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3 u 7 Pyrozepo, 10 u 18 Kunau, 649 Ilpuonexse, 5, 8§ u 14 Ononern, 27 u 45
Jlaxnenmnoxss, 3 u 24 MockBa, KaKk HUMEIOIIEE JOJIO CEIHIIEB ¢ OOKOBLIMH I10-
6eramu, paBHyt0 50% u BbIie. TONBKO B UX MOTOMCTBE BCTPEUATHCH CESHITBI
C ISIThIO—BOCHMBIO TI0Oeramu. J[OTIOTHATENILHO K METOIY PaHHEH TUarHOCTH-
KM TI0 YHCITy CEMsI0JICH, MPU OIEHKE MOTOMCTBA IUTIOCOBBIX JEPEBHEB OBLI
HCIOJIh30BAH MPHU3HAK TPEXXBOWHOCTU. OH TaK)Ke CYMTACTCS MPU3HAKOM paH-
HEell TUAarHOCTHKH I OTOOpa CEMEHHBIX JCPEBHCB HA MPOIYKTUBHOCTH IO-
ToMcTBa. [lonarart, 4To AEpeBhs ¢ YCTOWYHMBBIM MPH3HAKOM TPEXXBOWHOCTH
pactyT ObicTpee octanbHBIX ([Tomos, DaitzymuH, 2001).

Tabruya 21. buomeTpuyeckre MOKa3aTelIH ABYXJIETHHX TEIUTMYHBIX CESHIEB COCHBI,
BBIPAILICHHBIX U3 CEMSH PAa3HOTO IPOUCXOKACHHS

= =] Lo g ] < 2 0= .. N
g S| 5 |EE5|20¢|sEE|5z8¢e3| 2288|2523
= S| g |¥Eg| 552988525 |E52|588¢
a1l 5| FElgwE glTEEg |FEg|(=EEe
Kontposnb 13,8(2,29]| 19,1 2,9 0,9 6,1 9,5 9,0
CeBepokapesibCKHii JiecoceMeHHOi nojpaiion (64 °30'-66 °40")
67410mko3epo | 15,7] 2,2 16,4 2,9 0,3 5,6 9,4 1
6760mko3epo |19,0] 2,5 18,8 3,1 1,7 4,5 9,3 6
669Kanesana | 13,9] 2,0 | 19,3 2,8 0,2 5,6 9,9 4
216Kecrensra |14,0| 2,0 18,0 2,7 0,4 5,7 9,2 2
217Kecrenbra |14,1| 2,1 18,6 2,7 0,6 5,9 8,7 1
Cesep 15,7]1 2,2 | 183 2,8 0,6 5,5 9,3 3,0
LleHTpabHOKAPEIbCKHI JecoceMEHHOI moapaiioH (63 °00'—64 °30')
1Pyrozepo 143] 2,3 17,5 3,0 1,2 4,8 9,7 4
3Pyrosepo 1451241 182 32 1,7 4,1 9,5 3
7Pyrosepo 14,4(2,33] 17,0 3,0 1,0 5.4 10,1 9
20Pyrosepo 14223 17,0 3,0 1,2 4,8 9,7 4
22Pyrosepo 13,912,08| 16,9 2,9 1,0 4,9 9,6 1
Pyrozepo 143 2,3 17,4 3,0 1,2 4,8 9,7 4,3
TOxHOKapenbCKuii JiecoceMeHHoit paiion (63 °00'—60 °40")
7KuBay 148(2,31] 17,2 3,0 0,6 5,7 10,1 7
10KuBag 15,312,56| 184 3,0 1,0 7,2 9,9 2
14Kusay 15,612,18| 17,3 2,6 0,5 6,7 8,5 3
15KuBau 149(2,16| 183 2,8 0,5 6,2 9,2 13
18KuBau 16,0|12,31| 18,7 32 1,4 34 9,3 6
Kusau 15323 | 18,0 2,9 0,8 5,8 9,4 6,2
6441Ipnonexse | 14,0 2,2 18,0 2.8 0,5 5,2 9,7 6
649I1puonexse | 15,0( 2,3 18,5 2,9 1,2 4,5 10,0 7
582[lerpozasonck | 13,1 | 2,0 18,5 2,6 0,4 54 10,5 8
584l letpozasonck| 15,2 2,3 18,6 3,0 0,3 52 8,4 5
1321yiicko-
Bunauckuii 13,7] 2,1 16,2 2,9 0,2 5,6 9,9 2

62



IIpooonscenue maobn. 21

IIpuonexbe 143 2,2 17,9 2,8 0,5 5,2 9,7 5,5
20moHery 15,0 2,2 19,4 3,0 1,0 3,1 10,0 10
30soHel; 1541 2,5 17,7 3,0 0,4 4,8 10,7 10
50noHel 16,6| 2.4 16,9 2,8 1,9 3,9 9,3 8
80uoHen 17,11 2,9 17,8 3.4 2,3 5,1 8,7 18
90s0HeI] 16,0] 2,5 18,2 3,0 1,5 4,3 9,8 12
Ouionen (1) 16,0| 2,5 18,0 3,0 1,4 4,2 9,7 11,5
1000He1] 12,8] 2,2 19,3 2,8 0,4 5,4 9,1 1
120mn0He11 13,1 2,2 18,0 2,9 0,7 5.4 9,4 3
130mnonen 11,312,02| 16,1 3,0 0,4 4,3 10,4 4
140mn0He1y 15,6] 2,3 17,8 2,8 1,2 6,5 8,7 5
1705n0He1 13,31 2,3 17,9 2,9 0,6 5,5 9,2 3
Ouionen (2) 13,2] 2,2 17,7 2,8 0,6 5,4 9,4 3,3
27Jlaxmenmnoxes | 14,912,25| 18,0 32 1,7 48 9,3 5
28Jlaxmenmnoxws | 14,6 12,23 | 16,5 3,1 0,5 5,8 10,4 1
36Jlaxpennoxps | 14,1[2,20| 17,4 3.4 0,4 4,8 10,7 10
45JTaxpennoxes | 15,5(2,62 17,5 3,5 2,0 49 9,0 21
51Jlaxnennoxps | 20,4 (2,48 | 18,1 3,2 0,6 8,3 9,6 1
Jlaxaennoxpst | 15,9 2.4 17,5 3.3 1,0 5,7 9.8 7,6
IO:xnokap. p-on | 14,9| 2,3 17,8 3,0 0,9 5,3 9,6 7,4
IentpanbHblii (MOCKOBCKHH) JIECOCEMEHHOIT pailoH
1MockBa 19,0] 2,5 17,8 33 1,9 5,4 9,4 27
2MockBa 19,11 2,6 18,0 3,4 2,0 5,5 9,5 28
3MockBa 20,0| 2,5 17,0 34 1,5 6,0 9,9 39
24MockBa 18,21 2,6 18,8 3,4 2,5 5,1 9,1 17
MockBa 19,1] 2,6 17,9 3,4 2,0 5,5 9,5 28

B Tabmn. 22 nmpuBoguTcs mepedeHbh OMOMETPUIECKUX TTOKa3aTeneid u Mopdo-
JIOTUYECKUX TIPU3HAKOB, TECHOTA CBSI3H MEX/Yy KOTOPBIMHU OILIEHUBAETCA KaK CTa-
THCTHYECKH JI0CTOBEPHAS (Tipur. = 0,32 npu n = 38 u P = 0,05). He Bcem nepe-
YHCJICHHBIM B Ha3BaHHOW TaOJHIE KOPPESIMOHHBIM KO HUIIMEHTaM MOXKHO
JIETKO JIaTh PAIlOHAIBHYIO0 OMOIOTMYECKyI0 TpakTOBKY. B wacTHOCTH, 3TO Kaca-
eTcsl c1adblX M YMEPEHHBIX T10 TECHOTE OTPHUIATENBHBIX KOPPENSIHMH BBICOTHI,
JMaMeTpa, KOJIMYECTBAa BEPXYILIEYHBIX MOYEK M IOOErOB CESHIEB C Maccod M
JUTMHOM MMIIKKY. Takue Bely JODKHBI OBITH IPOBEPEHHI Ha Oojiee MIMPOKOM
cTaTUcTUUeCKOM Martepuaie. O4eHb BaXKHOU C TOUKH 3PEHMS CENEKIMHU SIBIISIET-
Csl CBAI3b MEXKAY OMOMETPHYECKHMHM TMOKa3aTesIMU CEesTHIIEB M JJoJIe ocobeit ¢
TPEXXBOWHBIMH ITy9KaMH, KOTopast Oblia cpereit mo tecHote (r= 0,52 ... 0,63).
Hano otMeTuts, 4To cpeu Tpex NPU3HAKOB CESHIIEB, IOCTOBEPHO KOPPETHPYIO-
IMX C MPUPOCTOM MAaTEPUHCKOTO KJIOHA B BBICOTY (Tabn. 14), mpm3Hak Tpex-
XBOHHOCTH MMeJT HanOOJIBIIYIO TeCHOTY CBsi3H (1 = 0,40).

B nenom, oneHuBas pe3ynbTaThl PaHHEIMATHOCTHUECKUX TECTOB HA 3Tare
BBIPAIMBAHUS CEJIEKIIMOHHOTO ITOCAI0YHOI'0 MaTepuaa COCHBI, Hy’)KHO OTMe-
TUTH CIIEYIOLIEE.
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Tabnuya 22. Koppernsiyst 6HOMETPUYESCKUX MOKa3aTesieii 1 MOp(OIOrHuecKuX MpH3Ha-
KOB CCSTHIICB

[pusnak Koppenupyronmii npusHak r
Bromacca XBOMHOK+CTBOJIMKOB, T 1,00
JlnameTp y KopHEBOH elKku, MM 0,73
BricoTa cesHIEeB, cM Koi-Bo 60KOBBIX MOOETOB, MIT. 0,58
Hanmune TpexxBOHHBIX Iy4KOB, % 0,52
Ko7-Bo BepXyIIEUHBIX M10YEK, IUT. 0,51
JlnMHa MIAIIKA -0,39
ApPXUTEKTOHUKA KPOHBI 0,35
Macca muniku —0,32
Koi-Bo 60KOBBIX MOOETOB, MIT. 0,76
Kou-Bo BepXyIEUYHbIX MOYEK, IIT. 0,72
JluameTtp y KOpHEBOH Bromacca XBOUHOK+CTBOJIMKOB, T 0,72
MICHKH, MM JIIMHA MIUIIKY, T -0,65
Hanmune TpexxBOHHBIX Iy4KOB, % 0,63
Macca munku -0,47
CpenHuil npupoCT KIOHA B BBICOTY, CM 0,38
ITpupocT KpoHBI KJIOHA 110 JUAaMETPY, CM 0,33
KounruecTBO GOKOBBIX 110OETOB, LIT 0,65
KonmnuectBo Hanuaue TpexXBOHHBIX ITy9KOB, %o 0,62
BEPXYLIEYHBIX JlnHa mymku 0,60
MOYeK, IIT. buomacca XBOMHOK+CTBOJIMKOB, T 0,51
Macca mumnKu -0,37
CpeHuil npupoCT KI0HA B BBICOTY 0,34
Hannuue TpexXBoiHBIX Iy4KkoB, % 0,63
Bromacca XBOMHOK+CTBOJIMKOB, T 0,57
KonnuectBo JlmiHa IUIKu -0,56
OOKOBBIX MOOETOB, IIT. VYroi BeTBJICHUS KJIOHA -0,49
Macca mumnKu -0,47
Buomacca XBOMHOK+CTBOJIMKOB, T 0,52
Hanuuue TpexxBoiHbIX CpeaHuil npupoCT KIOHA B BBICOTY 0,46
My4KOB, % OOwuIHE KEHCKOTO [[BETEHUSI -0,33
KonnuectBo Jonst 6-9 cemsimonei, % 0,85
CceMsII0JICH, IIT. Macca 1 TbIC. CeMsIH, T 0,60
Jonst 6-9 cemsimoneit, % Macca 1 TbIC. cemsiH, T 0,50

[IpocMaTpuBaeTcst BBIPABHEHHOCTh W3y4aeMOI'0 IOTOMCTBA MO CpEIHEMY
quciy CCMHHOHCfI. Hu OAWH N3 BaAPUAHTOB HE OTKJIOHACTCA CYHICCTBEHHO OT
koHTpoutst. [Tomynsiun «CeBep» u «MOCKBa» COBEPILIEHHO HE OTIMYAIOTCS IO
JaHHOMY napaMetpy. Habmromaercst Tonbko cpenHeid TecHOTHI (1 = 0,60) moio-
KHUTENbHAsT CBSA3b MEX/y MacCOi THICSYHM CEMSH M CPETHHM KOJINYECTBOM Ce-
Msioseil. B nureparype 4acto ynmoMuHaeTcst TOT (akT, 9TO KPyIMHOCTh CEMSH
TIOJIOXKHUTETIPHO CKa3bIBaeTCsl HA pa3Mepax CesHICB M HMeeT HEKOTOPBIH
3¢deKT B IepBIe TOABl POCTa HA JICCOKYJIBTYPHOH IUIOIIANM, HO B JANIbHEI-
IIeM, OIHAKO, PasiM4us CrIIaXuBaloTcs. KcraTu ckaszaTh, B HamleM OIIBITE
3HAYMMON KOPPEJSLUK 3TOr0 MPHU3HAKA C Pa3MepaMH CESHLEB BBHIABICHO HE
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6bu10. HampammmBaeTcst BBIBOA, YTO TECT IO CEMSIOISM BPSIZ JIM TEPCHEKTH-
BEH B CEJICKIIMOHHOHN paboTe ¢ COCHOM Ha ypOBHE MHANBHUIYalbHOTO 0TOOpA.

3aKOHOMEPHOCTh CPABHUTEIBHO MEAJICHHOTO POCTa CEBEPHBIX MPOUCXOXK-
JICHUH NIpU TIepEeMEIeHNH UX K IOTY, BbISBICHHAs HAaOJIIOACHHUSIMH 32 Berera-
THUBHBIM ITIOTOMCTBOM (KJIOHAMH), B UX CEMEHHOM IOTOMCTBE (JIBYXJICTHHE Ce-
SIHITBI) HE TTOJATBEP)KAAeTCs. TeM He MeHee, eCIM pacCMOTPETh KpaifHue Bapu-
AHTBI, TO CESHIIBI MOCKOBCKHMX KJIOHOB OBUIN CaAMBIMH BBICOKOPOCIIBIMH U UMe-
JIM HAanOOJTBIINH TTPOIIEHT 0cO0e ¢ MPU3HAKOM TPEXXBOHHOCTH. Y MOMYJISLUH
«CeBepy» 3TOT MapaMeTp HaXOAMUJICS B MUHIMYME.

Becpma mpumeuareneH TOT (akT, 9TO BBISBIEHA JOCTOBEPHAs ITOJIOXKH-
tenpHas Koppemsaus (0,52—0,63) Mexay OCHOBHBIMH OMOMETPHUICCKAMH TI0-
Ka3aTelnsIMH BapHUaHTA, IPSIMO XapaKTEPU3YIOIIUMH pa3MePBl U CTENIEHb PA3BU-
THS CESHIIEB C IoJieii ocobeil ¢ TpeXXBOWHBIMHU ITyykamu. Takxke BaykHa TOJIO-
JKHUTEIbHAsI CBS3b MEXIY AOJISIMH TaKHX 0COOEH B MOTOMCTBE M CKOPOCTBHIO
pocta marepuHckoro kinoHa (r = 0,46). HecomHeHHO, 4TO JaHHBINA paHHeIuar-
HOCTUYECKHUM ITPU3HAK 3aCiIyKUBAET JalibHEUIIEH BCECTOPOHHEN MPOBEPKHU Ha
OoJiee MIMPOKOM MaTepHale.



I'naa 6. METOJANMYECKHNE OCHOBBI CEJIEKIITMOHHO-
TEHETUYECKOM OIIEHKH KJIOHOB COCHBI

VcnpITanne III0COBBIX AEPEBHEB U MX KIOHOB 110 CEMEHHOMY ITOTOMCTBY
SIBIISIETCSI KJIFOYEBBIM ATAIIOM CHCTEMBI IUTIOCOBOH cenekuuu. MimeHHo 1o pe-
3yJIbTaTaM 3TOH OIEHKH JOJDKHA OCYIIECTBISITHCS 3aKJIAJKa JECOCEMEHHBIX
IUTAHTAIAN MTOBLIIIEHHON TeHeTHUECKOM eHHOCTH. CorilacHo «YKa3aHHAM I10
JIECHOMY CeMEHOBOICTBY B Poccuiickoit @eneparum» (2000) Bo3pact mpenBa-
PUTECIBHOTO 0T6opa B HUCIBITATCJIbHBIX KYJIbTypaX HOJIXKCH OBITh HE MEHEE
20 ner. B ceJeKIMOHHBIX MPOrpaMMax IO COCHE OOBIKHOBEHHOH B (DUHIISIH-
nuu 1 [IBeruu 3TOT mokazarenb paBeH 8—15 rogam. [ToHsATHO, YTO 3TO 3HAYU-
TEeJIbHBIE CPOKH, TEM OoJIee 4TO peyb MJIeT HMEHHO O IpeBapUTEIHHON OlIeH-
ke. He ynuBHTENBHO, KOTa IPEANPUHUMAIOTCS TTOTIBITKY SKCIIEPUMEHTAIIBHO
000CHOBaTh BO3MOKHOCTh COKpAIICHHS CpoKa oreHkH 10 10 u meHee et (De-
nopkoB, 2005). OgHako 3/1ech CYHIECTBYET MHOXECTBO CEPBhE3HBIX MPOOIIEM.
Bo-1epBBIX, HCOBITAHNE CEMEHHOTO ITOTOMCTBA CAMHUX IIIIOCOBBIX J€PEBHEB,
pactymux B mpupoze (in situ), n ux kiIoHOB, npouspacratonmx Ha JICIT (ex
situ) — He ecTh paBHO3HauHBIE MeponpusaTHsa. CocTaB ONbBUIUTENSH U P ApPY-
ruX (akTOPOB B ATUX CIIydasix OyIyT CHIBHO PAa3IIMYaThCS, U 3TO €CTECTBEHHO
MOBJIMAET HA NEHETUYECKYI0O M INEHOTUIIMYECKYIO CTPYKTYpy CEMEHHOIO IIO-
ToMcTBa. [losydaercs, 4To ecny CTOMT 3ajada JaTh OIICHKY MMEHHO KJIOHaM,
TO HEOOXOJUMO CHauajia BBIPACTUTh X JO BO3pacTa yCTOWYHBOTO IUIOIOHO-
mIeHust, a 310 okoyio 10 yer, coOpaTh NIMIIKH, TOJyYUTh BCXOXHE CEMEHA, U
YK€ TOJIBKO 3aTeM MPHUCTYIHTH K 3aKJIaJKe UCIBITaTeIbHBIX KYIbTyp. Bo-BTO-
PBIX, OBICTPBII POCT B TIEPBBIE TOJIBI MTOCTIE ITOCAIKH €Ille He TapaHTHUPYET XO-
pOIIMX TIOKa3aTelell COXPaHHOCTH M YCTOMYMBOCTH Ha Oojiee UINTEIbHYIO
nepcreKkTuBy. UeM jkecTde YCIIOBHSI BHEIIHEH Cpebl, TEM aKTyalbHee 3TOT
MoMeHT. Ecny caMy mtaHTanuy ¥ MPOM3BOACTBO ITOCA0YHOTO MaTepHuaia co-
CpenoTOYEHBI B OCHOBHOM Ha fore Kapenuu, a KyJIbTypbl INTAaHUPYIOTCS K CO3-
JAHUIO B CEBEPHOM €€ 4acTH, TO BO3HUKAET BOIIPOC — KAKOBBI TAPaHTHH TOTO,
YTO CO BPEMEHEM HE BO3HUKHYT ITPOOIEMBI C 0011l yCTOHINBOCTBIO K BPEIH-
TesiM, 0OJIE3HAM U HeONaronpusTHEIM abuotuueckuM ¢akropam? B-tpeTbux,
B PETHOHE MOKET BOOOIIE HE OKa3aThCsl UCIBITATENBHBIX KYJIBTYpP, KOTOPHIE
MOJIHOCTBIO OTBEYaIu ObI BCEM HBIHE CYIIECTBYIOIIUM METOAUYCCKUM Tpe6o-
BaHMSM I10 UX 3aKJIajKe (KOJMYECTBO OBTOPHOCTEH H T. 11.).
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[IpoBomuTh ANHTETBbHBIE HCHBITAaHUS CEMEHHOTO IIOTOMCTBA MHOMKECTBA
KIIOHOB, 0e3yciioBHO, HeoOxonumo. OmHako ceroaHs B Kapemnn Hamuio sB-
HBIH Ie(UIUT TaKkoro poja MH(POPMAIMH, C OJHONH CTOPOHBI, a C JAPYToi, Ha
INTaHTausgX 1-ro nopsaaka y»xe MnpeacTtaBjICHbl COTHH KJIOHOB ITJIFOCOBBIX JIC-
peBbeB, 0TOOpaHHBIX 1Mo (eHoruiry. [lo HameMy TiIyOOKOMY YOEXKICHUIO, HO-
BbI€ IUTAaHTAIMH, BO3MOXKHO, HE 2-T0, a TaK Ha3bIBaeMoro 1,5-ro mopsaka, nin
OTJIETIbHBIE TOJISI HA YXKE CYNIECTBYIOMNX 00BEKTaX CIEAyeT CO3/aBaTh IyTeM
TIepENPUBHUBKY KJIIOHOB, OTOOPaHHBIX C MCIOJI30BAHUEM KOMIUIEKCHOW METO-
JMKA CEeNeKIMOHHO-TeHETHYECKO OLECHKU. B 3TOM ciiydae mpuopureT B
OLICHKE KJIOHA CIIeIyeT OTAABaTh MPU3HAKAM CEMEHHOI MPOIYKTHBHOCTH, HO C
00s13aTeNbHBIM YYETOM MapaMeTPOB BEr€TATHBHOTO POCTa, TaOUTyalbHBIX H
MOP(}OTIOTHYECKUX OCOOSHHOCTEH KaK caMoro KJOHA, TaK M ero CeMEHHOI'0
notomcTBa. Kak ObUIO MOKa3aHO B IiiaBe S5, IMOJ CEMEHHBIM NOTOMCTBOM B
JaHHOM CJIydac nmoApasyMeEBaAIrOTCA ABYXJICTHUEC TCIIJIMYHBIC CCAHIIbI, BhIpallln-
BaeMbl€ CIEHAIBHO IS LieJIeil OLIEHKH.

MeTtoauKa celeKIIMOHHO-TeHETUYECKON OLIEHKU KIOHOB, KOTOPOH MOCBSI-
LIIeHa JlaHHasl TJIaBa, 0a3upyeTcs Ha 3aKOHOMEPHOCTSX, M3JI0KEHHBIX B IJIa-
Bax 3-5. CyTb comep)kaHUsl ATHX TJIaB MOXXHO IOJBITOKUTH CIIEAYIOIIUM
obOpazom.

CTaTHCTHYECKHM aHAJIH30M HAa OCHOBE MHOTOJICTHHX JaHHBIX MOKa3aHa
BBICOKAs OJISl BIMSIHUS TEHOTHIIA KJIOHA HAa OCHOBHBIC MapaMeTphl BereTa-
TUBHOTO POCTa M PEHPONYKTHBHOW cepbl. 3a CYET 3TOTO, BO3MOXHO,
CPaBHHUTEIBHO PAHO JaBaTh NPOTHO3HbIE OLEHKH M3Y4aeMBIM KJIOHAM B OT-
HOLICHNWH HX OyIyIIero pocTa W IUIOJOHOLIEHHS. YBEPEHHO PaHKHPOBAThH
KJIOHBI 110 CKOPOCTH POCTa MOXHO Y)K€ HOCIJIE ISATH BEreTallMOHHBIX Ce30-
HOB C MOMEHTA IOCAJIKH, a [0 OOMJIMIO KEHCKOT'O [[BETEHHSI HA OCHOBAaHUHU
YUE€THBIX JaHHBIX 3a MEPBOC MATHICTUC C MOMCHTA MOABJICHUSA MaKpOCTPO-
OUIIOB.

BrIsiBIIeHBI BBICOKAsT 10J1S1 BIIMSTHUSI TTOTOAHBIX YCIOBUH Ha AWHAMUKY MYXK-
CKOTO U JKEHCKOT'O LBETEHHs M JpyrHe MOKa3zaTelIH CTPYKTYpHl ypoxas. OTo
MIO3BOJISIET pa3padaThIBaTh HOBBIE M COBEPIICHCTBOBATH Y)K€ CYIECTBYIOLIHNE
METEOPOJIOTUYECKUE METOIBI IPOTHO3a YPOXKas.

[pu nepeHeceHNH YepEHKOB IUTFOCOBBIX JEpeBbeB ¢ ceBepa Kapenuu B ee
I0)KHYIO 4acTh CEBEPHBIC KIIOHBI PAcTyT MEIJIEHHEe MECTHBIX M HMEIOT Ooiee
y3KyI0 KpoHy. TOJBKO 3a CUeT BBIpAaIMBaHUS CEBEPHBIX KJIOHOB B 25-I€THEM
BO3pacTe CPEemHsA BHICOTA IUIAHTALMHA MOXET OBITh YMEHBIIEHa IPHMEPHO Ha
17,0%. ITo mapameTrpaM penpoayKTHBHOW cepbl KIOHBI U3 CEBEPHOM O30~
HBl TaliTh He yCTynaroT MECTHBIM, O6I/IJ'[I)HO HOBETYT, IUIOAOHOCAT, WMCIOT
KpPYIIHBIE IIUIIKA U CEMEHA.

OtMmeueHa ciabasi 1 yMepeHHas OTpULaTeNIbHass KOPPEISHs ToKa3areneit
BEreTaTUBHOTO POCTa KJIOHA C OOMIJINEM YKEHCKOTO «IIBETEHHS» M 00paTHas 1o
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3HaKy CBs3b C OOWJIMEM MY’>KCKOTO «IBETCHHs». He BBISBICHBI KOPpENSUN
MEXIY OOMIIEM XKEHCKOTO «IIBETCHUS» U IUIOJOHOUIEHUS, C OXHON CTOPOHBI,
U pa3MepaMU IIMLIKY, KOJUYECTBOM IIOJIHO3EPHUCTBIX CEMSH B HEH U Maccou
ceMeHH, ¢ JIpyroil. Bce mepednciieHHbIe IPH3HAKK HACIEILYIOTCSI HE3aBUCUMO
JpYT OT Apyra. DTO 3acTaBJISeT IIPH CEINEKIMOHHON OIIEHKE OPUEHTHPOBATHCS
Ha WHTErpajibHBIE ITOKa3aTelId CEMEHHOHN MPOJTYyKTUBHOCTH KJIOHA, KAKHUM MO-
KET CIIY)KUTh CPEHEe YHCIIO ITOJTHO3EPHHUCTHIX CEMSTH HA paMeTy.

Psin mpu3HaKoB NBYXJIETHUX TEIUIMYHBIX CESHIEB (TI0J[yCHOOBOTO ITOTOM-
CTBa), TaKWe, KaK AUAMETpP Y KOPHEBOH MIEWKHU, YHUCIIO BEPXYLIEYHBIX OYEK 1
J0I1s 0co0el ¢ TPEXXBOHHBIMHU ITyYKaMH, HMEIOT JOCTOBEPHYIO MOJOXKUTEIb-
HYIO KOPPEJAIHIO CO CPEAHNUM NPHPOCTOM KJIIOHA B BBICOTY M MEXIY COOO.
3TO MO3BOJISIET UCIONB30BATh UX B KOMIIJIEKCHON CENIEKIIMOHHOM OIEHKE KIIO-
HOB.

Ha mianTanusix mepBoro mnopsiika HabJI0aeTCsl 3HAYUTENLHOE Pa3HO00pa-
31 KJIOHOB IO MapaMeTpaM BEereTaTHMBHOI'O POCTa M T€HEepaTUBHOH chepsl,
YTO BKYIIE CO BCEM BBIIIECKA3aHHBIM CO3Ja€T OOJIbIINE BOZMOXKHOCTH ISl Ce-
JIEKIIHH.

B cenexnuoHHOM paboTe OrpoMHOE 3HAYEHHE MMEET TaKXKe XapakTep
pacmpezeneHus] TpPU3HAKa B IMOMYJIIHH, TJE OCYIIECTBIsieTcs O0TOop.
BonpmMHCTBO NPHU3HAKOB XHUBBIX OPTaHM3MOB Ha IOIYJISIMOHHOM yPOBHE
pacmhpeznensoTes Mo HOpMaJbHOMY 3akoHy. Eciam metomamm Omomerpun
MIOKa3aHO, YTO JMIIMPHUYECKOE paclpesielieHHe NPU3HAKOB, MO0 KOTOPHIM
ocymiecTBIsieTcs: 0TOOp, OJIM3KO K HOPMAIbHOMY, TO MaTeMaTHYECKHE 3a-
KOHBI JIaHHOTO PAaCIpPEeNIeHUs] CTAHOBSITCS MOIIHBIM MHCTPYMEHTOM IIPO-
THO3HBIX PacueToB.

B Tabn. 23 u pucyHnkax 15, 16 npuBeneHbl OIEHOYHbBIE MapaMeTphl pac-
MpeaeacHus psijia MPU3HAKOB IS 39 KIIOHOB COCHBI, IIOIPOOHO OMMCAHHBIX B
rnase 4.

Tabnuya 23. OneHKa HOPMAIBHOCTH PACTIPEAEIeHHs psijia IPU3HAKOB KIIOHOB COCHBI

IToka3aTens X o As m aq Ex Mex tas tex A
IIpupocT B BBICOTY, CM 0,38 0,04 |-0,953]0,378| 1,0192 | 0,74 |-2,52| 1,38 | 0,32
Kenckoe «uperenue», 6ami| 2.5 0,56 |-0,45110,378 0,0554 | 0,74 |-1,19] 0,07 [ 0,66
Yucno muieK Ha aepeBe 264,0 | 72,37 | -0,284 10,378 |-0,1394| 0,74 |-0,75(-0,19| 0,27
YHUCII0 TOTHO3EPHUCTBIX

CEMsIH B IIMIIKE, IIT. 15,4 5,43 |-0,145(0,378 [-0,1008 | 0,74 |—0,38(-0,14|0,29
YUnc10 MoIHO3EpHUCTHIX
CEMsiH Ha JepeBe, IUT. 4150,3 11909,71| 0,150 {0,378 |-0,1623| 0,74 | 0,40 {-0,22]0,31

Ipumeuanne. X — cpeptee apuMETHUECKOE; G — CpPEJHEEe KBaAPaTHIECKOEe OTKIOHCHHE; As —
MoKa3aTelb aCHMMETPUH, My, — €ro omubka; EX — mokasarennb 5KCIEcca, Me — €ro OMMUOKa; tas,
tegx — OLEHKM acuMMeTpuu M 3kciecca (As/mAs < 3); A — kputepuii Koamoroposa-CvmupHoBa
(1,36-1,63-1,95).
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Hannasie Tabn. 23 u pucyHkoB 15, 16 TO3BOIAIOT clieiaTh BEIBOI O TOM,
YTO, HECMOTpPSI Ha HaJIN4YHe HEOOJBIION aCUMMETPHH, SMINPHIECKOE pac-
IIpeieIeHne Ha3BaHHBIX MPU3HAKOB SIBISETCS YaCTHBIM CIlydaeM HOpMallb-
Horo. IIosToMy MOKHO BOCIOJIB30BAThCS 3aKOHOMEPHOCTSAMH IOCIETHETO
B Qopme Tpex (yHKIMI HOPMHPOBAaHHOTO OTKJIOHeHUs. [lepBast GpyHKIMs
yke ObUla HaMHU HCIIONb30BaHa JUIs pacdyeTa TEOPEeTHUYECKUX YacTOT INpHU
MIPOBEPKE AMIMPHUYECKHUX PANOB pacHpelesieHHil Ha HOpMalbHOCTh. Mc-
II0JI30BaHNE BTOPOH M TpeThell (PyHKIMH MPOAEMOHCTPUPYEM Ha CIEAYIO-
meMm npumepe. Kak mokaszano B T1abn. 23, Habop u3 39 KIOHOB MMeeT B
cpeneM X = 4150 mT. MOMHO3EPHHUCTHIX CEMsiH Ha pamery U ¢ = 1910.
[penmnonoxxum, pemeHo oToopaTh Ui NalbHEHIIEr0 pPa3MHOKEHHUS KIIOHBI,
narornme 5000 u Ooyiee ceMsH Ha paMeTy, T. €. HaMH yCTaHABIMBACTCS
cTraHgapT oTbopa, KoTopslil 6ompme cpennero Ha 5000 — 4150 = 850 mrt.,
nnu Ha 850 : 1910 = 0,445 curmel. DT0O HOPMUPOBAHHOE OTKJIOHEHUE CTaH-
napra. Ilpu x = 0,445 tabiamdHOE 3HaUYeHHWE BTOPOU (PYHKIMH (IOTH OCO-
Oeif, y KOTOpBIX 3HAUYECHUE MpU3HaKa OoJbIle cpenHel, HO He OOJIbIIe CTaH-
napta) cocrasiser ¢ (x) = 0,174. Becero umeem 0,5 (50%) KJIOHOB C 4mC-
JIoM ceMsiH Oombie cpennero, u3 Hux 17,4% He COOTBETCTBYIOT CTaHIap-
Ty, a 50 — 17,4 = 32,6% ynoBIETBOPSIOT HAIIUM TpeOOBaHUAM. Takum 00-
pa3oM, HHTEHCHBHOCTH HAIIIET0 0TOOpa COCTaBJIAET MpUMEpHO 1/3 mydmmx
110 CEMEHHOW NMPOIYyKTUBHOCTH KJIOHOB. TpeThsi (QyHKINS HOPMHPOBAHHO-
rO OTKJIOHEHUS AEMOHCTPUPYET, Ha CKOJIBKO CHUTM OT OOIIed cpernHeil ot-
CTOUT CpeJHsAsI OTCEKAEMOM YacCTH.

f(x) 0361
0.5+¢p(x) 0.5-0.174 0.1

)
rae f(x) = 0,361 — nepBas ¢pynkuus; ¢ (x) = 0,174 — Bropas QyHKIU.
Uckomast cpemmsisi IUIs1 JIydineil CENeKTHPYeMOW YacTH COCTaBUT X, =

Xo+ F(x) - 6 =4150 + 1,1074 - 1910 = 6265 wir. MOJHO3EPHUCTHIX CEMSH Ha

pamery.

Takum 06pa3oM, B COOTBETCTBUH C 33/IaHHOM HHTEHCHBHOCTBIO 0TOOPa MBI
JIOJDKHBI ObUTH OBI 0TOOpaTh 32,6% KiIoHOB mim 12,7 mT. PeansHo B Hamem
CIIHCKE KJIOHOB C YHCJIOM CEMSIH Ha pamety, paBHbIM 5000 miT. u 6osee, okasa-
sock 12 mT. D dexT Hamero oréopa mokaszaH B TadI. 24.

Kupuev mpudTom B Tab1. 24 BEIIEICHB 0TOOpPAaHHBIE KIOHBI U TIPUBEIC-
HBI CPEJJHUE MO COBOKYMHOCTSIM. O4EBUAHO, YTO BEINYMHBI IPUPOCTOB B BhI-
COTY M 110 JUaMETPy M3MEHWINCh B MEHBIIYIO CTOPOHY HE3HAYUTENBHO, a 110
OCTaJBbHBIM MapaMeTpaM Mpou3onuio yBenndeHune. CymectBeHHO (Ha 50—
51%) BeIpocaM TOKa3aTenu ypokaitHocTH. DakTHdyeckoe cpeHee YUCIO Moi-
HO3EPHHUCTBIX CEMSH Ha paMeTy OTKJIOHWIOCH OT pacueTHoro Ha 0,14%. Ecmu

F(x) = =1.1074
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Tabauya 24. TlporHo3upyemblii 3pQekT orTdopa JydlnX MO CEMEHHON NPOmyK-
TUBHOCTH KJIOHOB

BereratusHslit poct CeMeHHasi IPOLyKTUBHOCTh Jons
Ha- | 500a KOJ-BO | KOJ-BO | Macca | CesH-
Kinon BbICOTA | METp | = - 2004 |kon-BO| MOJH. MOJIH. | MOJH. | LEB
mpHp., M | TOpHD., [UIOJIOH. |[IMILEK| ceM. B |ceM./me-| cem./ne- |c 3-XB.
oM |POCTP- IIWIIKE | PEBO peso | myd.
20.10He1 0,37 0,81 32 3.4 358 19,3 6894 40,6 10
3Omnoner 0,41 1,04 | 2.2 2,5 223 19,2 4273 33,0 10
5OmnoHe1 0,33 0,75 2,6 2,9 275 18,0 4950 29,2 8
8OnoHer 0,41 098 | 2,6 2,9 275 12,8 3534 19,6 18
90moHen 0,42 1,16 2 24 198 12,1 2398 15,0 12
7Kusau 0,40 098 | 22 2,5 223 18,2 4061 28,1 7
10KuBay 0,39 1,02 1,8 2,2 173 11,2 1943 12,7 2
14KuBayu 0,42 0,91 2 24 198 26,7 5281 37,4 3
15KuBag 0,43 1,14 2 24 198 17,1 3389 16,8 13
18KuBayu 0,41 0,97 3 3,2 330 19,5 6440 38,2 6
1Mockaa 0,42 1,12 1,2 1,6 104 5,9 612 4,4 27
2Mocksa 0,44 1,16 2 24 198 4,8 949 7,2 28
3MockBa 0,44 094 | 24 2,7 249 23,1 5751 49,2 39
24Mocksa 0,43 1,11 2.4 2,7 249 7,8 1942 11,6 17
27Jlax neHi. 0,39 0,93 3 32 330 12,8 4225 25,1 5
28JlaxmeHt. 0,39 1,07 2.4 2,7 249 13 3236 17,4 1
36/Iaxaennox. 0,37 0,92 3 3,2 330 26,5 8747 49,4 10
45J1ax1eHnox. 0,40 1,08 | 2,8 3,0 303 16,7 5052 29,7 21
S1J1axaeHnox. 0,40 098 | 3,6 3,7 416 18,6 7731 38,8 1
10010He1 0,41 1,00 3 3,2 330 21,5 7097 45,6 1
120nonen 0,38 1,03 2,8 3,0 303 12,7 3842 20,1 3
130moner 0,37 1,15 3 32 330 15,1 4984 34,2 4
140Omnoner 0,38 1,15 2,4 2,7 249 19,8 4929 37,6 5
170nonen 0,43 1,10 3 32 330 12,8 4225 214 3
6441I1puomn. 0,37 1,16 | 2,8 3,0 303 3,5 1059 8,2 6
649I1puom. 0,37 1,04 | 2,6 2,9 275 10,6 2920 20,0 7
582I1etp. 0,37 1,02 2 2,4 198 17,8 3519 22,5 8
584Iletp. 0,34 1,03 2,2 2,5 223 9 2007 11,4 5
132111.-B. 0,37 1,03 2,2 2,5 223 16 3568 22,4 2
1Pyro3epo 0,41 1,01 1,5 1,9 137 9.4 1292 8,5 4
3Pyrosepo 0,32 0,95 2,2 2,5 223 18,5 4126 22,2 3
[7Pyrosepo 0,35 0,86 | 24 2,7 249 22,1 5502 33,1 9
20Pyroszepo 0,37 092 | 27 3,0 289 20,2 5836 35,3 4
22Pyroszepo 0,40 1,08 | 2,6 2,9 275 16,8 4628 25,5 1
67410mK. 0,36 0,97 3 32 330 13,5 4456 29,1 1
676 01mK. 0,33 0,98 3 3,2 330 17,4 5743 30,9 6
669Kanes. 0,39 1,09 1,2 1,6 104 17,1 1772 11,3 4
216KecTt. 0,27 0,76 | 34 3,5 387 13,5 5220 38,5 2
217Kecr. 0,28 0,85 3 32 330 11,3 3730 25,5 1
O6miee cpeanee| 0,382 1,01 | 250 | 2,78 ]263,99| 1543 |4150,32] 25,81 | &,13
ICpennee
BHIOOPKH 0,378 093 | 2,88 | 3,09 |313,98| 2042 |6274,43| 38,66 | 9,33
Pasuuna, % -1,1 =79 | 151 | 11,3 | 189 32,3 51,2 49,8 14,8
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CyIUTH 110 BEIMYMHE CPEIHETO MPHUPOCTA B BRICOTY H IO THAMETPY, TO 0TOOpa
B MOJIB3y MEMJICHHOPACTYIIHX KJIOHOB IPAaKTHYECKH HE mpou3onuio. B To xe
BpEMsI €CTh TIOJIOKUTEJIBHBIN CABUT HE TOJIBKO IO MapaMeTpaM CEMEHHOU Ipo-
JTYKTUBHOCTH, HO JIaKe [0 TaKOMY IPU3HAKY KaK JIOJISl CEsIHIIEB C 3-XBOMHBIMU
Opaxubnacramu B moToMcTBe. [1J1sl TOro 4To0bl CMOAEIHPOBATh BhILICONHCAH-
HOE CEJISKIIMOHHOE MEpOIPHSTHE, HaM MOoTpedoBanach HHGOpMaIUs, KOTopas
Obl1a coOpaHa 1Mo METOAMKE, IPeJICTaBIeHHOH B riiaBe 4. J{jist co3nanust HOBO-
IO TOJISl WM TUTAHTAIMH C TOBBIIIEHHBIM PENpPOIYKTUBHBIM MOTEHIMAIOM IO
50-KJIOHOBOM cXeMe CMEIICHHUS MOTPeOOBANOCh OBl MMETh TaKyr HWH(pOpMa-
o npumepHo mo 160 knonam. Ciexyer OroBOpUThCS, YTO onucanue 39 Kio-
HOB, TIPUBEICHHOE B TNIaBe 4, OBUIO OYCHH JETATBFHBIM U B OTIPEIEICHHON CTe-
IIeHN W30BITOYHBIM C TOYKH 3pEHHs MPOM3BOACTBEHHBIX 3amad. Hike npuso-
IUTCS TIPOrpaMMa COCTABIICHISI MOP(OIOPTPETOB KIOHOB COCHBI OOBIKHOBEH-
HOW U MX CEeNEeKIMOHHO-TEeHETHUECKON OLIEHKHU, YTOYHEHHAs 10 UTOTaM IpoBe-
JIEHHBIX MCCIeA0BaHnM (TpusiokeHue 7).
Ha necoceMeHHBIX IUTaHTaUMAX | MOpAAKa aKTYaJbHBIMU SIBISIOTCA TpU
3aauu:
® BLISIBJICHHE OIIMOOK B MapKHPOBKE KIOHOB M COOTBETCTBEHHO YTOYHE-
HHUE CXeM MOCalKHy;

® CCIICKIIMOHHO-TeHETHYeCKasi OIICHKA KJIOHOB IO Ta0UTYalbHBIM IIPU3HA-
KaM ¥ CeMEHHOH IPOTyKTHBHOCTH;

® HaKoIUleHHe (PAKTHYCCKUX TAHHBIX MO CEMEHHOH MPOXyKTHBHOCTH IIO-
neit JICII ¢ yuerom ux Bo3pacTa M B IepepacueTe Ha eIUHHILY TUIOIIA-
I

OnTUManbHOM CIIEAyeT CYUTATh TAaKyI0 METOAWKY U OPTaHM3alUI0 paboTh
CIIEIMAINCTOB JIECX030B U CEIEKIIMOHHO-CEeMEHOBOAYecKHX IIeHTpoB Ha JICI,
KOTOpBIC BeX OBl K TOCTH)KCHHUIO BCeX Tpex Ieneil ogHoBpeMmeHHo. Kak m3-
BECTHO, Y COCHBI OOBIKHOBEHHOI C MOMEHTA 3aJI0KEHHsI IIPUMOPINEB MUKPO-
1 MakpOCTPOOHJIOB 10 CO3PEBaHMs CEMSH B IIHMIIKAaX MPOXOJUT TPU BETeTaIH-
OHHBIX ce30Ha. CpaBHUTENBHO ypoxkaiiHbIM Ha JICII cocHBI SBIIsIeTCS IPUMEp-
HO KakIplil TpeTuit ro1. [103TOMY /17151 BBIITOJTHEHHS BCEX MEPOIPUSITHI B TOJ-
HOM 00BEME U TIONyUeHHS HAICKHBIX PE3yNbTaTOB TpeOyeTcs He MEHee TpeX
JET.

B 3uMmHMIA mepmon Iy HCCIEAyeMOro ydacTka (TOJs) IUIAHTAIlH TI0
MMEIOIIEeHCs TOKyMEHTAIUN OIpeneNnseTcs: (GaKkTHYSCKH KIIOHOBBIA COCTAB.
OO0mee KOJTMYECTBO BOBIEKAEMBIX B OIICHKY KJIIOHOB JOJDKHO OBITH TaKOBO,
YTOOBI IIPU 33JJaHHOM MHTEHCHBHOCTH 0TOOpa (1/3 mydrimx ot o0IIero yucia)
c/ienaTh BO3MOXKHBIM 3aKJIaJIKy HOBOTO OOBEKTa B COOTBETCTBHU C NPUHSATOU
cxeMoil cmemienus. KioHBI TOMKHBI OBITH NpeiCTaBlIeHBl HE MEHee YeM IIsi-
THIO pameTaMmu. BecHol mepBoro roja 1o Havana IIBETEHUS HA 00CIeayeMOM
y4acTke, COrJIaCHO MMEIOIEHCsl CXeMe, JUIsl KaKIOT0 U3 KIIOHOB IT0I0MpaeTcs
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IISITh HOPMAJIBHO Pa3BHUTBIX PAMET, KOTOPbIE OTMEYAIOTCS B HAaType (KPacKow,
9TUKETKaMH M T. I.). 3aTeM JaeTcs OLEHKa OOMIIHMS MYXCKOTO M YKEHCKOTO
«uBeTeHUs» Mo 6amtam. OTMedaeTcs BT NBUILHUKOB (IPUIOXKEHHUE, 3 rpyI-
na npu3HakoB). CocTapisiercsi MOP(HOMOPTPET KIIOHA IO TIIA30MEPHO OLICHH-
BaeMbIM T'a0HUTYyalbHBIM MpH3HAKaM (IPUIOKEHUE 7, 2 TpyNma MPU3HAKOB).
Ha ocHoBaHMM OaiIbHBIX OLEHOK OOMIIHS LBETCHHUS IMPOTHO3MpYETCs Oaiul
miogoHomeHus. OCeHbI0 TOTO K€ rojja 3aMepPAI0TCS BBICOTA, AUAMETP Ha BbI-
coTe TPy U IUPHUHA KPOHBI B IByX B3aMMHO NEPIEHAUKYISIPHBIX HaIlpaBie-
HUSIX (mpunoxenue 7, 1 rpymnma npusHakoB). OZHOBPEMEHHO C 3aMEpaMH Be-
JIETCsI TJIA30MEPHBIN yUYeT IUTOJOHOIICHHS 1o OajutaM ¢ MCIIOIb30BAaHHEM TOU
K€ IIKAJbL, 9YTO W JUIS OLEHKH OOMIIHS KEHCKOTO «IBETEHHs». Bce mepeunc-
JIEHHBIE MPU3HAKU ONPEAEISAIOTCA M0 KaXA0M U3 5 pamMeT Kaxaoro kioHa. Ec-
JIM y’>K€ Ha 3TOM 3Talle B IPoIiecce 00CIEA0BAHNS YIaCTKa B COCTABE TOTO HIIH
HMHOTO KJIOHA BCTPETUIINCh PaMEThl, BU3yaJIbHO OTIMYAIOIINECS OT OCTAIbHBIX,
OHHU OepyTCs Ha OCOOBIN y4eT M B COCTaB 5 MOJICTIbHBIX PAMET HE BKIIIOYAIOT-
cs. Ecnu B Tekyiiem rogy yposkaid ek JOCTaTOUEH, TO C KaXKI0W paMeThl ¢
I0)KHOHW CTOPOHBI B CpeTHEel YacTH KPOHBI OTAEIbHO cobupaercs mo 10 xopo-
10 Pa3BHUTHIX IIUIIEK, O0€3 BCAKUX NPH3HAKOB MOBpexaeHns. OOpasibl mu-
IIIeK He cMemnBatoTcsl. Beero Ha KiloH momy4aercs obmmid oopasen B 50 mm-
mek. OGpa3Ipl MUK ¢ KaKI0H n3 5 pamer 00padaThIBalOTCS OTAEIBHO C OII-
peneNieHneM COOTBETCTBYIONIMX MOKazaTelel (Ipuiiokenne 7, 4 rpymnmna npu-
3HaKOB). B mpenenax o1HOTo KIIOHA AOJDKEH OBITH OJHH I[BET CEMSIH U KpblIa-
ToK. Ha BHyTPHKIOHOBOM YPOBHE (MEKAY paMeTaMH) W3MEHYMBOCTh JOJDKHA
ObITh MHHUMAJIbHA, U TEM 00Jee MEKAY CPETHHMH II0 BCEM IapaMeTpaM He
JIOJKHO OBITh CTATUCTUYECKH JJOCTOBEPHOMN pa3HUIBL. [ Ka)XKI0Tro KJIOHA U3-
TOTaBJIMBAETCS MAaKeT, MPEACTABISIONINA COO0M JIMCT KapTOHA WM JIPYroro
IUIOTHOTO MaTepuaia, Ha KOTOPOM 3aKpeTIeHbI TAaKeTUKH, T XpaHITCs ceMe-
Ha C KPbUIaTKaMU 110 paMeTaM U o0pasel TUIIMYHO# pacKpbIToi mumku. Ecin
B IIporiecce 00pabOTKM MIMIIEK COMHEHHUH B MPUHAISKHOCTH paMeT K OHO-
MYy KJIOHY HE BO3HHUKIIO, TO JJISl XapaKTEPUCTHKU KIOHA PSJIbI TaHHBIX 00BeH-
HSIOTCSI.

Ha ocHoBanmn Bce#l mH(pOpManuy 0 NMPH3HAKAM BETETATHBHOTO POCTa
IIMIIEK W CEMSH COCTaBIISIETCS 0OOIIas XapakTepucTHKa KioHa. OToOpaHHBIE
paMeThl IOTIOTHATENBHO (PUKCHPYIOTCS B HATYPE M CUUTAIOTCS STAJIOHHBIMU.

Ha BTOpOI1 rog paboTel M0 y4eTy [BETEHUS U IIOJOHOIIEHHS ITOBTOPSIOT-
cs1. JIo Hadaya BET€TAlMOHHOIO CE€30HA HAa OCHOBAaHWHM METEOJAHHBIX 3a IPO-
LUIBI TOJ CTPOUTCS POTHO3 OOMIINS LIBETEHUS, KOTOPBIN B NajibHEHIIIEM IIPO-
BepsieTcs MO MaTepHajlaM BECEHHEro ydera MY’KCKOIo M >KEHCKOTO «I[BeTe-
Hus». Tak ke, Kak U B NEPBBIH IoJ] HA OCHOBAaHUM OAJUIBHBIX OLIEHOK OOMIHA
LBETEHHs TIPOTHO3MpYeTcs Oait ImofoHomeHus. OCeHBI0 MPOBOJUTCS y4eT
OOMIIHS TIJIOZIOHOIICHUSI W OLEHMWBAETCS TOYHOCThH IIPOTHO3a, CAEIaHHOTO B
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nepBelid roa. Ha Tperuii ron Bce AeMCTBUS IO YUETY LIBETEHUS U IUIOAOHOILIE-
HUSI BHOBb [TOBTOPSIIOTCA. B onuchIBaeMblil TpexJIETHUI NIEPUOJ, B OUH U3 Ce-
30HOB, B KOTOPOM I10 JJAHHBIM y4eTa MOKHO OXHJaTh XOPOUIMH ypoKaii, Ipo-
W3BOJUTCS CILIOMIHOW cOOp IIMIIEK ¢ MOAENBHBIX JIEPEeBbEB, 110 3 aepeBa Ha
KaXyI0 TpaJalvio MKalbl o0mms miogoHomenus (1-5 6amios, 0 — miomo-
HOUIEHUsI HeT). PaccunThIBaeTcst perpecCHOHHOE YpaBHEHHE IS IIepexoia OT
OaTbHOM OLIEHKHM OOMJIUSI TUIOJIOHOLIEHHUS K OIIEHKE M0 KOJMYECTBY HIUIIIEK.
[Tyrem yMHOXEHUSI KOJIMYECTBA LIMIIEK HAa YHCIIO ITOJHO3EPHUCTHIX CEMSIH B
IIMIIKE PACCYMTHIBACTCS CEMEHHAasl IMPOJYKTHBHOCTH KJIOHA KaK KOJIHYIECTBO
TIOJTHO3EPHHUCTHIX CEMSH Ha /iepeBo. [1ocKoNIbKy celeKnnoHHas OleHka Oyaer
JlaBaThCs KJIOHAM Pa3IMYHOrO BO3PACTa, TO JAHHBIE 110 yYETy [[BETEHHS H TUIO-
JIOHOIIEHHS CIIeAYET IPyNIUpPOBaTh TAKUM 00pa3oM, YTOObI B TOCIEIYIOLIIEM
CO3J1aTh IIKaJbl MPOTHO3a ypoxkas Mg moneii 10—15-20-1etHero Bo3pacra u
cTapIue.

OO0pa3ibl ceMsH JUIs KaXKI0To KIIOHA, TOJy4eHHble TpH 00paboTke S0 miT.
INHUIICK, BBICEBAIOTCA B TCIIUIIC, TAC BBIPpAIIUBAIOTCA B TCUCHUE ABYX BEIrCTa-
LIMOHHBIX CE30HOB. B KOHIIE BTOPOT0o rofa BEIpaluBaHKs B KaKIOM BapHaHTe
Oepercst oOpazer B konuuectBe 100 cestHIIEB [UIs OnpeiesieHnst psiaa ToKa3are-
neii (mpuioxkeHue 7, 5 rpynma IpU3HAKOB).

B pesynbrare nponenanHo# pabOTHl CTAHOBUTCS JOCTYITHOW MCUEPIIBIBAIO-
mas “HPOpMaIKs B OTHOIICHWH HAOOpa KIOHOB, MPOM3PACTAIONINX Ha JaH-
HoM yuactke JICII. Ha ocHOBaHNH ee BO3MOKHA NX OOBEKTHBHAS CEJICKIOH-
HO-T€HETHUYECKass OLCHKAa II0 BETETaTUBHOMY POCTY, PENpPOMYKTUBHOH Oes-
TEJIBHOCTH (B IMHAMHKE 3a TPU IOAa) M JaXe B ONPEICICHHON CTENCHU IO
rapamMeTpaM CEeMEHHOTo MOTOMCTBA. Ha OCHOBaHMM HaHHBIX MO OTACIHHBIM
KJIOHAaM U JIOJIM UX y4acTHs B OOILEM YHCIIe PACTYIIMX Ha MOJIe paMeT PacCcyu-
TBIBACTCA CEMCHHAas IMPOAYKTHUBHOCTL IIJIAHTAIIMM B IIEPECUETC Ha I'CKTap.
ITocnenHsas HaXOOUTCS B CUIIbBHOW 3aBUCUMOCTH OT KJIOHOBOT'O COCTaBa.

B ciiyyae BOHMKHOBEHHS COMHEHHMH B OTHOIIEHHH IPOMCXOXIICHUS Ka-
KHUX-TH0O W3 paMeT, MOCIEA0BaTeIbHOCTD ACHCTBUI JOJDKHA OBITH CIIEIyIO-
mast. JlanHas pamera CpaBHMBAETCs 110 TaOUTYalIbHBIM TIPU3HAKaM C OJIVDKai-
MU OKpYXatomuMmu ee kKoHamu. C Hee coOmpaeTcst oOpaser] MHUIIeK B KO-
nmgectBe He 6ornee 10 mr. [Tocne BRICYMMBaHMS MIMIIKKA U CEMEHA C KPbLIAT-
KaMH CPaBHUBAIOT ¢ 00pasliamMM, UMEIOIIUMHUCS B KapToTeke. Ha ocHoBaHMM
CXOJCTBA M PA3IMYMA 1O KOMIUIEKCY TPH3HAKOB IPUHUMAETCSl pELIeHHE 00
OTHECEHHH JIJaHHOW paMeThl K OJJHOMY W3 UMEIOIINXCS KIIOHOBBIX TIOTOMCTB.



3AKJIIOYEHUE

[IpoBeneHHbIE HICCIEIOBAHNS TTOKA3AIN 3HAYUTEIbHOE (DEHO- U TEHOTHIIH-
YeCKoe pazHooOpa3ue KIOHOB COCHBI OOBIKHOBEHHOH, COOpaHHBIX Ha TIJIaHTa-
LUAX TEPBOTrO MOPsAKa. DTO 3HAYMT, YTO MACCOBBIHA 0TOOpP 10 heHOTUITY Tyd-
X 0co0ei B €CTECTBEHHBIX HACAXKICHHSIX CBHITPAJ] CBOKO IMOJIOKUTEIBHYIO
POJb M Ha JIECOCEMEHHBIX IUIAHTANUAX CYIIECTBYET OOJBIION MOTCHIIUAI JIIs
CEJICKIIMOHHOW paboThl. MHOTOJIETHIE HAOIIOICHUS 32 TUHAMUKOMN [BETCHHS
U TUIOJIOHONICHHS TIO3BOJMIN PACCUUTATh PErPECCHOHHBIC MOJEIHU JUTS TPO-
THO3HUPOBaHUS OYIyIIEero ypokas M HATJLIIHO TOKa3aTh BHYTPEHHIOKO MTPOTH-
BOPEUYHBOCTH BIVSIHUS OJHHUX W TEX K€ DKOJIOTHYCCKHUX (PAKTOPOB HA pa3imd-
HBIC MTapaMeTPhl TeHEPATHBHOHN cdephl. UTO XOpOIIo s mapaMeTpoB ypoxKas
TEKYILETo T0/1a, TO MOXKET OBITh HE OUeHb OJIATONPHUATHO IS Yposkas Oymytie-
ro. @aKkTopsl, 6IArONPHUATCTBYIOMINE OOMIIHIO KEHCKOTO «IIBETEHH», B OTHO-
IICHUH MYXKCKOTO «IIBETEHHS» UMEIOT 00paTHOE ACUCTBHE. 3a CUET ITOTO BO3-
HUKAaET MEPUOAUIHOCTD PEIIPOAYKTUBHON aKTHBHOCTH, YTO Ja€T BO3MOKHOCTD
OpraHu3My IMepepaclpeneiiaTh CBOM PECYPChl TO B TOJIB3Y COOCTBEHHOTO CY-
IICCTBOBAHHUS, TO B TIOJIB3Y OYAYIIUX MOKOJICHUH.

OcCyIIeCTBICHUE CEICKIIMOHHO-TEHETUIECKON OIICHKH KJIOHOB IO MPEIIO-
JKCHHOM MPOTrpaMMe TIO3BOJIMIIO ObI BHECTH CYIIECTBCHHBIA BKJIAJ B PEIICHUE
HACYIIHBIX TEOPETHUYCCKUX W MPAKTUIECKUX BOMPOCcoB. HeoOxommmo mpoBo-
IUTH 0TOOp Iyumux KI0HOB st JICIT moBEIIIeHHOM reHeTHIecKOi IEHHOCTH,
pa3pabaThIBaTh W YTOUYHATH MIKAJBI OIIEHKHA ypOXKas JJS KIOHOB Pa3IMIHOTO
BO3pacTa, HAKAIUTMBATH JOTIOIHUTENFHBIN (PaKTHUECKUH MaTepral 1Mo BHyTPH-
BHJOBOI I3MEHYMBOCTH U T. 1. be3 aToro mporpecc B 0051aCTH CENEKITMOHHOTO
CEMEHOBO/ICTBA XBOMHBIX MOPOJ W KOHKPETHO COCHBI OOBIKHOBEHHOH HEBO3-
MOJKEH, TIOATOMY CJICIYeT MPHUCTYMUTh K PEIICHHUIO 3THUX 3a1a4 B MIPOU3BOJICT-
BEHHBIX MaciTadax HeMeIJIEeHHO.
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INPHUJIOKEHUSA

pr’lODfCeHue 1. HI/IH&MI/IKa ArpoOXuMHYICCKUX CBOWCTB TIOYBHI Ha y4acCTKE HUCIbITaHUA

KJIOHOB COCHBI (cpeiHue aanHbie u3 10 moBTOpHOCTEH)

l";'rs);gl;za Jara | Tymye, NH, | NO; [ P0Os [ KO
(1985) p % mr Ha 100 T mouBkI
obpasia, cMm
0-10 21 was 4,5 1,4 66,4 15,2 11,8 33
10-20 4,6 1,3 62,2 12,8 9,5 3,8
0-10 21 sromst 4,7 1,5 50,1 52 10,6 2,9
10-20 4,7 1,6 53,8 4,5 11,2 2,4
0-10 25 asrycra 4,5 1,9 21,7 3.8 9,2 1,7
10-20 4,6 1,7 25,0 3,9 9,4 1,6
0-10 25 centabpa 49 1,1 69,4 cliepl 8,8 2,1
10-20 4.8 1,0 75,9 ClIe b 8.8 1,5

79



‘HhUHdOR
(%3 0°L 9¢ 0°8¢ [44! 80 --dronged| |1 0°1¢ 919108 0T X OL hed)[] |
"HhUHdOR
YL 0y 9T¥T 0°LT 1€1 80 --dronged| |1 0°€T | 20+9€DL| 0T X OL hed)[C]
‘HhUHdOR
50T %4 143 S9C 9¢1 80 --dronged| |1 07C | 20+9€JL| 0T XK OL hed){ |
‘HhUHdOR
50T Sy 9¢ $9C 14! 80 --dronged| |1 0TC | 20+9€JL| 0T X OL hedl)[7]
L'ST 09 € 0°LC 06 0l ‘HRUHAOR| 1T 1z | Amweqed8| (Lo)ge N 0L hegny (|
'8¢ 0’8 8¢C 0°6C 001 01 "HRUHAOR| ]I 1T Hroq9z08| (Lo)€¢ X OL hedny[/
9'8C 09 €€ LT 9¢1 80 ‘HRUHAOR| I 1C o¥d9| 0T «hBEM)» WOEONRE|  hRAMM ¢
«heduy» v:\:mﬂomoﬂwm
009 06 T 0%¢C 0L 90 [ mRuHdOR| IT 0°SI arOzar| (6€)z8 O 0L TIOHOI) 6
£ty 59 9T S'1C 09 9°0 "HRIUHAOR|  JI 0°S1 9rOzay| (6£)78 X OL TIOHOIIQY
L9y 0L e [ oyl | 9°0 | Hhuudon| qiI 0°SI arOcar| (6€)z8 O 0L TIOHOI) L
L'9% 0°L [44 C 06 9°0 "HRUHAOR| A 0°S1 qzas| (€018 X OL TI9HOIIQ)9
L9y 0°L 8¢ 0°Ce 06 9'0 [ HmuMHAOR| Al 0°S1 qeas| (€018 O oL e
0°0L S01 143 %4 06 9°0 "HRUHAOR| A 0°S1 qzds| (€2)18 | og-Ir soxodocodLO)| TOHOL(QY
6Ty 09 T 0°0C 99 80 [ 'meuHOAd9| TII 01 N 10L O OL TIOHOI) ¢
I°LS 0’8 0T 0T 09 8°0 | ‘HeuHOAdO| TII 0yl H+001 | (LE)T81 0€-Ir SOMIHUITHE| TOHOIQT
£0X091f HUMTIQHOII()
Nno W
% W o W 110 BLOH L | eagador
NET=H | oo1ag |Loedeog |10 BORUMRL | _phogq | Thood (rrowriag) QUHINKOXEH oJod
-dof] red "dor'ru | eH dLowenyy o g ! el wad) | geroo)
rerdes)] -OLOJN -0001IIT
1910019€ egodor 010900011111
BMLOBRA OUHEOUII() domwoy
ouHomagad | exurondornedey

HOHHOEOHMIIQ0 ITH009 g0980doY X19g0001r exuiondoredex BEHHOUITRONR], 7 anHadcound]]




Ipunoosicenue 3. I'pagaliui 1 MHICKCHI IJIa30MEPHO OIICHUBACMBIX (DEHOTHIIUICCKUX

IPU3HAKOB

IIpusnak

I'paganuy U MHOEKCHI I71a30MEPHOH OLICHKU

Coer cTBOJIA

1 — cnalblif, 2 — cpeaHuii, 3 — CHIBHBIN

Oxpacka Kopsl

1 — cepoBaTo-OpaHKeBas, 2 — OpaHKeBas

CrpyKTypa Kopbl

1 — nnacTuHyaras, 2 — KpyInHOIUIACTHHYATAS

Dopma KPOHbI

1 — y3ko-stiiieBuiHas1, 2 — siinieBuHas, 3 — MUPOKO-sHIIeBUIHAS

ApPXHUTEKTOHUKA KPOHbI

1 —rycras, 2 — cpennss, 3 — penkas, 4 — axypHas

Jlnina BeTBeit

1 — xoporkue, 2 — cpeguue, 3 — JIMHHBIE

ToumuHa BeTBeH

1 — ToHKHe, 2 — cpe/iHue, 3 — TOJICThIE

Yron BeTBICHUS

1 —45-50°,2—-50-70°, 3 - 70-90°

Dopma anodu3a LIHILIKH

1 — nockuid, 2 — BEIMYKJIBIH, 3 — KPIOYKOBATHIN

IIBeT KpbIIaTKKU CEMEHH

1 — Genoaras; 2 — xenroBaro-Oenas; 3 — CBETIIO-KOPUYHEBAs;
4 — KopHYHeBasi;

I{BeT cemsiH

1 — cepsle, 2 — Geible, 3 — uepHble, 4 — ecTpble, 5 — KOPUYHEBBIE

[Ikama OIEHKH OOMIMS MYXKCKHX M XXEGHCKHX CTPOOHMIIOB y COCHBI OOBIKHOBEHHOI

(Kozybos, 1974)

MHuUKpOCTpOOHIIBI MakpocTpoOuibl
bann ITonoxeHue B KpoHe bann ITonoxeHue B KpoHe

5 OOuIIBHO 1O BCeil KpoHE 5 |OOwibHO 10 BCeil KpoHe

4 Ilo Bcelt KpOHE YMEPEHHO 4 [Ilo Bceil KpOHE YMEPEHHO

3 OOWIBHO, HO IPEUMYIIIECTBEHHO B 3 |OOWIBHO, HO IPEUMYLIECTBEHHO B
HIDKHEH 9acTH KPOHBI BEpXHEH 4acTH KPOHBI

2 B HWKHEl yacTu KpOHBI, YMEPEHHO 2 |B BepxHeii yacTu KpOHBI, yMEPEHHO

1 Penko Ha OT/IENIBHBIX BETBIX B 1 OueHb PeIKO Ha OTAENBHBIX BETBSX B
HIDKHEH 9acTH KPOHBI BepXHell 4acTH KPOHBI

0 OTCyTCTBYIOT TIOJHOCTBIO 0 |OTCYTCTBYIOT IOJHOCTEIO

[kana OHeHKH OOWIHS MY>KCKHUX H JKEHCKHX CTpoOmioB y cocHbl (Kosybos, 1974),
OTKOPPEKTUPOBAHHAS IPUMEHHUTENIBHO K JIECOCEMEHHBIM ITAHTALIUAM

MHuKpOCTpOOHIBI MaxkpocTpoOHIIEL
bamn ITonoxeHue B KpoHe bann ITonoxeHue B KpoHe

5 OueHb 00MIIBHO 1O BCEH KPOHE, 3a 5 |O4eHp OOMIBHO 1O BCEi KPOHE
UCKIIFOYEHNEM BEpXHEH OJIHO- 1
JIBYXJIETHEH MYTOBOK

4 OOuUIIBHO, HO MIPEUMYIIIECTBEHHO B 4 |OOuIBHO, HO IPEUMYILECTBEHHO B
HIDKHEH MOJIOBUHE KPOHBI BEPXHEH MOJIOBUHE KPOHBI

3 VYMepeHHO H IPEeHMYIECTBEHHO B 3 |YMepeHHO U IPEeUMyILIECTBEHHO B
HIDKHEH MOJIOBHHE KPOHBI BepXHeil HOIOBHHE KPOHEI

2 C1abo ¥ TOJNBKO B HUKHEH 4acTn 2 |Cnabo u TOJNBKO B BEPXHEN YacTH
KPOHBI KPOHBI

1 EnMHUYHO Ha OTJETBHBIX BETBSX B 1  |EauHNYHO Ha OTHENBHBIX BETBSX U
HIKHEH 4acTH KPOHBI TOJILKO B BEPXHEH 4aCTH KPOHBI

0 OTCYTCTBYIOT OJIHOCTBIO 0 |OTCYTCTBYIOT MOJHOCTBIO
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Ipunosicenue 7. Habop NPH3HAKOB, HCIOJIB3YEMBIX B CEICKIIMOHHO-TEHETUYCCKOU
OLICHKE KJIOHOB COCHBI

Ne Enun.
I'pynms! npusnakoB - /_n IIpusnaku n3Me- I'paparu rmazoMepHON OLIEHKH
pEHus.
1. 3mepsiemble 1 [Beicora M M3mepsiemblit
TIPU3HAKA 2 |[uamerpHa 1,3 M cM_ |M3mepsiemblit
BErCTaTUBHOTO 3 |/luameTp KpoHbI M Hzmepsiemblii
pocta
2. TabutyanbHble 4 |Co6er cTBOIA 1 — cnabo-; 2 — cpenHe-; 3 — CHIIBHO-
TIPU3HAKH, COCKUCTBIIT; 4 — pa3ABOCHHUE;
OLICHHBaEeMbIe 5 — MHOTOCTBOJIBHOCTb
TJIa30MEPHO 5 |Oxkpacka Kopbl 1 — cepoBaTo-OpaH;KeBasi; 2 — OpaHKeBast
6 |CtpykTypa KOpbI 1 — nnactuHyaras; 2 —
KPYNHOIUIACTHHYATAS
7 |®opma KpOHBI 1 — y3Ko-siitieBuIHAS; 2 — SALICBUIHAS,
3 — MpoKo-siiLeBUIHAS
8 |ApxutexToHHKa 1 —rycras; 2 — cpeaHeii rycToThl,
KPOHBI 3 — penxas; 4 — axxypHas
9 |[dnuHa BeTBe 1 — KOpOTKHE; 2 — CpeIHeH JUINHBI;
3 — AMHHBIE
10 |TommmHa BeTBei 1 — TOHKHME; 2 — Cpe/IHEeH TOJIILHHBI;
3 — ToNCTHIC
11 |Yroxn BeTBieHUSs 1-45-50°; 2-50-70°; 3—-70-90°
306 12 |Muxkpoctpobunsl | bamn |[Ipunoxkenue 3; popmsl: 1 —xenro-
- Lonnme MIBUIbHUKOBAS; 2 — KPACHO-TIBLUIBHUKOBAS
[[BETCHHS U
e — 13 |MakpocTpoOusibt Bbann  |IIpunoxenue 3
14 |Hlumuku Bann  |IIpunoxenue 3
4. ITapameTpsl 15 |Chipas Macca r M3mepsiemblii
LIMIIKA U CEMSH 16 |[dnuna MM [M3mepsiemblii
17 |Ulupuna MM |M3mepsiemblit
18 |Popma anodusa 1 — IIO0CKMiA; 2 — BBIITYKJIBIH;
3 — KpIOYKOBATHIN
19 |KonugectBo wr. |M3Mepsemslit
TMOJTHO3EPHUCTBIX
ceMsiH B | mmmike
20 |KomnuectBo wr. |M3Mepsemslit
IYCTBIX CeMsH B 1
IIUIIKEe
21 |Macca Mr  |M3mepsemslit
MIOJTHO3EPHHUCTHIX
ceMsiH B | mmmike
22 |Macca ogHOro M W3mepsiemblit
MIOJIHO3EPHHCTOTO
CEMEHHU
23 |LiBer KpbUIATKH 1 — GenoBarasi; 2 — )enaToBaTo-0enas;
3 — cBemI0-KOpHU4HeBasi; 4 — KOpUUHEBas
24 |llBet ceMeHH IIpunoxenue 3
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5. INapametpsl
JIBYXJICTHHX
TEIUTMYHBIX
CcesHLEB

25 |I'pynToBas %  |M3mepsemblii
BCXOXKECTb,
1-ii rox

26 |Tycrora cTosmus, | wr./m* |M3mepsiembiit
2-iron

27 |[lnuHa Haj3eM- cMm  |M3mepsemslit
HOM YacTu

28 |[duamerp y MM (M3mepsiemblit
KOPHEBOW IIEHKH

29 |KommyecTBO wr. |M3Mepsemslit
BEPXYIICYHBIX
oYeK

30 [Hdoms ocobeti ¢ %  |A3mepsiemblii

TPEXXBOHHBIMU
y4KaMH1
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