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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaIbHOCTE TEMBI MccieoBanki. OGIIEH3BECTHO, UTO JIECHBIE PECYPCHI
Kasaxcrana cpasuutensHo HeBenuku. Io cocrosmmo na 01.01.2017 r. obmas
mowans iecHoro Gonna Kasaxcrana cocrabisier 29,3 MIIH. Ta, U3 HEX IOKpHITas
aecom — 12,7 miH. ra, necuctocts PecnyOinku - 4,7%. 3HaunTensHas qacTh Jiec-
HbIX HacaxaeHu# (13% o1 obueit niommamm necHoro (Gouaa) BIJIIOYEHA B 3eMIIH
0€060 0XpaHseMbIX IPHPOJHBIX TEPPHTOPHH. VIMEIOMECT HaCaK ICHHS BBITION-
HSIOT BOJAOOXPAHHYIO M BOJOPEIYIUPYIOMYIO (DYHKLHM, COXPAHSIOT OYBbI OT
BETPOBO ¥ BOJHOHN 3p03MH, CEJIEBBIX U OMOI3HEBBIX IPOLIECCOB.

UspecTHO, uTO XBOMHBIE BUJIBI MMEIOT DS IPEHMYIIECTB Hepe APYTHMH
JPCBECHBLIMH PACTEHUIMH — JOATOBEYHOCTh, BRICOKAS (PUTOHIM/IHAS AKTHBHOCTH
H JIEKOPATUBHOCTE Ha NPOTSHKEHUH BCero roaa. Ha Homo XBoMHEIX HacaxIeRuil
B Kasaxcrane npuxomutcst 13% ot o6mieil IOKPHITOH JIECHOH PacTHTENLHOCTHIO
miotany. M3 XBoHHbIX 1eco06pasyIonux BHIOB IPOU3PACTAIOT: COCHA OOBIKHO-
BeHHast (Pinus sylvestris L.), ens lpenxa (Picea Schrenkiana Fisch.et Mey.), ens
cubupckas (Picea obovata Ldb.), maxrta cubupckas (dbies sibirica Ldb.), muct-
Bennuna cubupckas (Larix sibirica Ldb.), cocHa xenposast cubupckas (Pinus
sibirica Du Tour), MOMOKEBENLHUK TYpKecTauCKuil (Juniperus turkestanica
Kom.) u MoxokeBeNnbHAK Kasaukuit (Juniperus sabina L.).

W3 8 nepeuncinennbix XBOHHBIX BHIoB B CeBepnom Kasaxcrame ecre-
CTBEHHO IPOM3PACTAIOT BCEro 2 BUIA — COCHA OGBIKHOBEHHAS U MOXOKEBEIIBHHK
Kasaukud. MHOTONETHSAS MBHTPOIYKIIMS XBOMHBIX B JAHHBIH PErvOH HE MPUHECTA
3HAYMTCILHLIX PE3YNLTATOB, MICHONB3yEeMBIMU [IPH HCKYCCTBEHHOM JIECOPA3BE-
JICHUH U 03€JICHCHUH OKA3AIUCh TONLKO CANHUYHEIE BUIBL.

B ¢Bs3u ¢ BBIILE U3JI03XEHHBIM, BO3HUKACT HEOOXOMMOCTE TIOMCKA TyTeit
TIOBBIMICHHS. PACTHTEILHOTO OMOPa3HOOOpasHs U PACIIUPEHHS BO3MOXKHOCTEH
NIECOpa3sBC/ICHUA U JIECOBOCCTAHOBNICHH. VIHTPOIYKIHOHHAsS NEATENLHOCTD SB-
JISICTCS. OJIHAM U3 BOKHEHIIMX IMyTeit 0GOralIeHus MECTHOro renodonaa pacte-
HUi, KOTOpas NAeT BO3MOXHOCTD HOJOOpATh JYYIIAE BU/ABI C IEHHBIMU X035H-
CTBCHHBIMHM TIpU3HAKaMH. JTO CBUICTENLCTBYeT 00 aKTyaJbHOCTH IIOMCKA
Haubosiee NMEPCICKTUBHBIX XBOWHBIX HHTPOMYIEHTOB Il CO3NAHMS 3alllUTHLIX,
cpentoobpasyromux, AEKOPaTMBHEIX | Jp. HacaxneHuit. Kpome Toro, meperex-
TUBHEIC pacTeHHs OyAyT CHOCOOGCTBOBAThL TOBBIUICHHIO NPOMYKTMBHOCTH H
YCTORYMBOCTH CO3NaBACMBIX HACAXACHHH, YBETHIEHUIO GHONOTUYECKOr0 PasHo-
00pa3us ¥ yIy4IIeHUIO PeKPEAiuOHHBIX (DYHKIIHMH JIecoB.

Crenenn pa3pabOTaHHOCTH TEMBI MCcIe0BaHuH. MHTpoMyKIHoHHas fes-
TenbHOCTh B CeBepom KasaxcraHe UMeET Gojiee 4eM CTOJNETHIOK HCTOPHIO.
[epsbic cBeenns 06 MHTPOAYKUHOHHBIX MCCIICIOBAHMSX B JIAHHOM PETHOHE
Opun ocsewensl B 1pysax EM. Cennaka u AT IOnosuposa (nenapocan Bo-
POCKOM JIECHOM MIKONLI, OCHOBAHHBIH B 1898 I.). ABTOPOM O1HOM U3 nEPBHIX
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0600watoux pador no HHTpoAykiuK pactennii B CepeprHom Kazaxcrane ssis-
ercs U.C. Criurnasos.

BonpocamMu H3y4YCHHsl MHTPOIYKIMM NEPEBLEB W KycTapHUKOB B Cenep-
HoM KasaxcraHe W UX HCIOJIB30BAHHS 1IPY JIECOPA3BENECHHUH U O3ETICHEHHH I
rossienHus Guopasnoobpasus ¢ 1960 ronos zanumanuck, U.C. Cniurnasos, 3.A.
Cmupuosa, I'.C. Bospuxkosa, O.I1. CuctyHora, A.1. Cmuphos, A.W. BepsyHos,
C.B Mainosuk, H.K. Ye6oThkKo0.

B nacrosiiee BpeMs B CBA3Y C CO3AAHHEM 3allIATHOIO 3eJIeHOTr0 nosica Bo-
KpYr I'. ACTaHBI H TIPOBEICHUEM 03€1EHUTENLHBIX PabOT BHYTPH ropoJia, HHTPO-
JyKIMst pacTeHui npoOpena HOBYIO 3HaUMMOCTS. TIepBhie pe3ynbTaThl BRIpAUIM-
BAHMst MHTPOIYIICHTOB B JaHHOM peruoHe ObutH ocsemeHs! B paborax C.B. 3a-
necona, XK.O. Cyronnuxoa, M.P. Paxanosa, C.A. Kabanogoii v np. Hamu Oputu
MPOAOMKCEHb! HCCACAOBAHMS B JAHHOM HANPABICHHAY W MPE/UIPUHATA MOMBITKA
YCTAHOBJICHUS] TEPCHEKTUBHLIX XBOHHBIX MHTPOILYLICHTOB 3a 50-1CTHII NEPHOA.

JluccepTanys SBISICTCS 32aKOHICHHBIM HAYUHBIM HCCIIC/OBAHHUEM.,

ens v 3agaun uccneonanuil. Llensio nceneoBanmii ABISIIOCH YCTAHOB-
JICHUE TICPCHEKTUBHBIX XBOHHBIX BUIOB PACTCHMI, & TAKKC BHIJCICHUE BUIOB,
006s1a1aI0IKX IEKOPATHBHBIMH KaYECTBAMH 1O HToraM Gosice dem SO-IeTHero uc-
NBITAaHUS ¥ pa3paboTKa NPEUIOKEHUH 10 UCIIONB30BAHHIO ITUX BHIOB B O3elle-
HEHHH U Jiecopa3Be/IeHHH Ha TeppuTopid Kaszaxckoro MenkoconouHuKa.

JUtst TOCTYOXEHHS IOCTABICHHOM LIENH PEIIAHCH CIeNyIOLIMe 3aaun:

- U3YYUTh IPUHIMI N0A00pa U NPUBIICIEHIS UCXOXHOTO MAaTEPHaa B KOJ-
JIEKUMOHHBIE Hacax/ieHus Kasaxckoro Hay4uHO-HCCIIEA0BATENACKOIO HHCTUTYTA
JIECHOTO X035#CTBa U arponecomenmopanu (nanee — KasHUNIIXA);

- ONIPEIEIUTH BUJOBOH COCTAB, MPOUCXOKJICHUE, BO3PACT U COXPAHHOCTD
MHTPOIYMPOBaHHEIX PACTCHHUH;

- U3YYHTH OCHOBHbIC TAKCAL[MOHHBIC MTOKA3ATENH, TEMIIBI IPUPOCTA U Jic-
KOPATHBHOCTH XBOMHBIX HHTPOIYLIEHTOB;

- IPOBECTH OLEHKY NMEPCNEKTUBHOCTH XBOWHEIX MHTPOAYIIEHTOB U paspa-
forath NPeIIOKEHNS 10 UCNONB30BAHHIO ITHX BH/IOB B O3CJICHEHUH H JIECOpas-
BEJICHUM Ha TeppuTopun Ka3axckoro MEaKoCOMnOYHUKA.

Hayunas HoBu3Ha. Brepsbie npoaHagnsupoBan Gojiee 4eM [0J1yBEKOBO#
OIBIT HHTPOJYKIIMY XBOHHBIX pacTeHuH Ha Tepputopur Kazaxckoro Memxoco-
OYHKKa; pa3paboTaHa sKcHpecc-IKana s JeTaIbHOH OLEHKH HEKOPATHBHEIX
KAyeCTB XBOMHBIX PACTEHUIT; OMpENEIEHBI JMHAMUKA POCTa, ICTETHUECKas LCH-
HOCTB H [I0Ka3aTe I  afantaiuy S0-TeTHUX XBOMHBIX HHTPOJLY HEHTOB; OTOOPAHb
Haubosee JCKOPATHBHBIE M IIEPCIICKTHBHBIE BUABI JUIS O3CIICHEHHS U JIECOPa3Be-
JICHHUSL.

Teoperunueckasi ¥ npakTvdeckas 3HAUYMMOCTL. B pesynbrare HCCieoBa-
HUH TIONYYEHB! JAHHLIE O IEPCIEKTUBHOCTH BHIOB XBOWHBIX HHTPOLYIECHTOB,
a/lalTHPOBAHHBIX K HKECTKUM IIPUPOJHO-KIMMATHICCKUM ycnousim Kazaxckoro

MENTKOCOMOHHKA, C MOMOILBIO KOTOPBIX BO3MOMKHO PACLINPHTE GHOPA3HOOGpa-
3ue ACHAPO(IOPE! palfoHa HCCIEAOBAHUS, NAHK! NPEIONEHHS 10 HCHTOMB30Ba-
HUIO HaHOOJIEe HEPCIEKTUBHLIX MHTPOAYLEHTOB TIPH 03C/CHEHHY U Jiecopasse-
Aenud. Marepuanbl HCCAENOBAHMN UCIIONB3YIOTCS B y4eGHOM MpOLecce npH
IOArOTOBKE GaKaJaBpoB M MardCTpoB MO Hampasienxio 35.03.01 u 35.04.01
«Jlecnoe zenoy.

MeTononorust 4 METO/E! HCCNeNOBaHHY. MeToROIOrHYECKOH 0CHOBOI 10~
CITYXKHITH MCCIIC/I0BAHUS OTEYECTBEHHBIX YUEHBIX B 0G/IACTH M3YUEHHUS HEPCITEK-
THBHOCTH MHTPOJLY ICHTOB TIPH MX MCMBLITAHHM B Pa3HBIX MOUBEHHO-KIHMATHYC-
CKHX YCIIOBUSX.

[TepeniekTHBHOCTL XBOMHBIX BHIOB HHTPOIYHEHTOB (OLEGHKA YCTIELTHOCTH
MHTPOIYKIHK) GBI YCTAHOBICHA B COOTBETCTBHH C METO/MKOM | 1aBHOTO GoTa-
nuueckoro cana (Kynpusuos, 2004), Mopuduuuposarnoii C.B. 3anecoBbim (3a-
JIECOB H Jip., 2014).

B xone BulnomHeHHs MccnenoBaHuit GBUTH HCIIOMB30BAHEL anpoOupoBaH-
HBIC METO/IBI JIECHOH TaKcallkl, NECOBEACHHS H JCHAPONIOTHH.

TloNnoXeHUs, BEIHOCHMDIE HA 3ALIUTY:

- HCTOpUs CO3/IaHHS KOJUIEKUMOHHEIX yyacTkoB KasHUWIIXA;

- POCT ¥ Pa3sBUTHE XBOHHBIX BUJIOB MHTPOLYLICHTOB 34 IIEPHOJ| HCIILITA-

HUS,

- OLIEHKA JIEKOPATUBHOCTH H3Y4YaEMBIX BUJIOB;

- aHa/IM3 NIEPCIIEKTUBHOCTH HHTPOLYLIEHTOB;

- 8CCOPTUMEHT XBOMHBIX HHTPOYIEHTOB JIjIsi O3CICHEHUS 1 JIECOPA3BEC-
HHUs Ha Tepputopun Kasaxckoro Menakoconounuka.

CTenens I0OCTOBEPHOCTH M anpobalus pesynTaros. C6op skcnepumen-
TAJIBHOTO MaTepHaia MPOBOXWICK C HCHONB30BAHHEM HAYYHO-0G0CHOBAINBIX
anpobupoBaHHbIX MeTomUK. [Ipn 00paGoTke MaTEpHANOB ObLIM HCIIONH30BAHAL
COBPEMCHHBIC NPUKJIAIHEIE IporpamMmbl. METEpIIpeTanus u J0CTOBEPHOCTS 10~
JIy"ICHHBIX PE3y/ILTATOB OCHOBBIBAIACH HA JOCTATOUHO MPOLOIIKHTENLHOM IICpH-
OJ(e HAOJTIONCHHI W 3HATUTETHHOM SKCIICPUMEHTANBLHOM MATEPHANE.

OcHoBHEIE pe3yIIbTATH HCCIENOBAHMI AOKIAABIBAIICEH 1 ofCysKauch Ha
V Mexiynap. Hayd.-IpakT. KoH(. «DKOIOro-3KOHOMHYECKas 3(PeXTUBHOCTD
[IPUPOZONONL30BAHMS Ha COBPEMEHHOM 3Tale pasBHTHs 3amanno-Cubupekoro
perunonay (Omck, 2014), XI Beepoc. Hayd.-texH. koH¢. «HayuHoe TBOpUECTBO
MOJIOI®KHU —~ NIeCHOMY KomIuiekcy Poccum» (Exatepunoypr, 2015), X MeXIyHap.
Hay.-TeXH. KoH(. «JlecoTexnmyeckie yHUBEPCUTETH B PeaH3aldH KOHLEN UM
BO3POMKICHHS HHXKEHEPHOTO 06Pa30BaHusl: COLHAIBHO-3KOHOMHIECKHE 1 KOO0~
THYECKHE NpobIeMsl JiecHoro komiiekcay (Exarepunbypr, 2015), International
Scientific Forum «Rehabilitation and Restoration of Degraded Forestsy (Astana,
2015), I Beepoc. vayy.-npakt. KoH(. ¢ MeXIyHAp. yaactueMm «Pons 6otaHuue-
CKUX Cafi0B 1 ACHPONAPKOB B MMNOPTO3AMELLECHIH PACTHTEILHOMN MPO/LY KLY
(YeGowcapsr, 2016), Bropoit Beepoc. Hayy.-npakT. KOH(. ¢ MEXAyHap. yuacTuem
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«IloBbiueHue 3QPEKTHBHOCTH JIECHOTO KOMILIEKCA» (TerposaBonck, 2016),
MEX(IyHap. Hayd.-NPaKT. KOH(., nocBs. 85-neTHIo cosnanms Beepoccuiickoro
Hay4HO-HCCIIE/l. ArPOJIECOMETMOPATHBHOTO HHCTHTYTA «3AILHTHOE JIeCopasnee-
HYC, MENUOpALMA 3EMENTh, IPOGIEMBI arpoIKOJIOTHH | 3eMiteaenus B Pd» (Box-
rorpaj, 2016), pecriy6it. nayy. KOH(. ¢ MEXKIYHAD. YIACTUEM, TOCBAIL, 20~NETHIO
Hne-Anarayckoro rocyapcTBeHHOr0 HaUHOHAIBHOTO TIPHPOIHOTO Mapka (AJr-
martel, 2016), VII Beepoc. Hayu. koH(. ¢ MexayHap. y4actueM «KoIoro-5K0H0-
Muucckas 3 (EKTHBHOCTE NPUPOONONB30BAHAS Ha COBPEMEHHOM 3TAlle pa3Bi-
Tia 3ananHo-Cubupekoro peruoua» (Omck, 2017), tperseit Beepoc. Hayiw.-
TpaKT. KOH(. ¢ MexayHap. yuactueM «IlosbieHne 3(GEKTHBHOCTH JIECHOTO
xommuiekcay (Ilerposasozck, 2017), MextyHap. wxose - KOH}. MOIOKBIX Yue-
upix «Jlecnast Hayka, Monozexs, Gymymee» (Fomens, 2017), XX mexayHap.
Hayy. xoud. «I1100BOACTBO, CeMEHOBOJCTBO, HHTPOJIYKIHS APEBECHBIX PaCTe-
uuit» (Kpacrospek, 2017), mexaynap. Hayd.-npakt. koud. «Jlecnas nayka Ka-
3aXCTaHa: NOCTKCHUS, IPOOIIeMBI H niepenekTuBbl passuthsy» (LLyuunck, 2017).

OCHOBHBIC IIONOKEHUS UCCEPTAIIH H3TOKCHDL B 18 meyaTHrX paboTax,
B TOM YMCJIE 2 B U3AAHNUAX, peKOMEHI0BaHHEIX BAK PO,

Crpykrypa 4 06heM mccepranuy. Jucceprauus usnoxena na 211 crpa-
HUIIAaX KOMIIBIOTEPHOTO HaGopa, COCTOMT U3 BBEJIEHHS, 6 IM1aB, 3aKIIOYCHHUS U
TIPENOKEHMH PON3BOACTBY. CHHCOK MCHONB30BAHHOMN JTUTEPATYPhI BKIIFOUAET
223 naMMeHOBaHHS, B TOM 4ucie 12 Ha HHOCTPAHHEBIX A3bIkaX, TeKCT IpoMIuTO-
CTpUpOBaH 25 TabminaMi U 34 pucyHKamu.

OCHOBHOE COJAEPXAHUE PABOTBHI
1. IlpnponHsie yciioBus paiioHa ucciefoBaHuil

Paifon ncenenosanuit oxsarsisact yacts reppurtopun Lentpansioro Ka-
3aXCTaHa, a TaK JKe BKIIIOYAET CEBEPHYIO €€ HacTh, IJI¢ NpeobafacT COOYHO-
YBAIICTAs MECTHOCT € GECTIOPSAOUHEIM YePEI0BAHIEM MOBBIICHHIH U [TIOHIKE-
nuif. [104BEHHBIA [IOKPOB HEOXHOPOLEH, IPEOGIANATOT MANOPA3BHTBIE U MAJIO-
MOIIHEIC MEOHUCTEIE T04BbI. Ha NPUIICralomux K PaHATHHIM HU3KOTOPBAM Tep-
PUTOPHAX PacHpOCTPAHEHBI YEPHO3EMBI KapOOHATHBIC, HOPMAJILHEIE, BHIILCIIO-
HEHHBIE H OCOMOMICHbIC. TeMHO-KAIITAHOBEIE M KAIITAHOBHIC MOUBH (JOPMUPY-
I0TCS Ha JIOTHBIX KPUCTAIHICCKHX TOPOJAX.

Hust knumara paloHa MCCE/IOBANUS XAPAKTEPHA PE3Kas KOHTHHEHTAIb-
HOCTH. TemnepaTypHbIH PEXXUM II0 FOAAM H CE30HaM HEYCTOHYMB (3HAYNTEILHbIE
nepenaapl NOJOXHTEILHBIX U OTPHLATENIBHBIX TEMIIEPATYD JHS M HOUH, 3UMBI U
JIETA) W HMEET CABUT CPEJIHEMHOTOJICTHHX 3HAYEHUH B CTOPOHY TOBBILICHHS OT
1,0 mo 2,01°C. Ocamxu pacnpenensiores: HEPaBHOMEDHO, BHLINALAIOT HEpEry-

JSIPHO | B HeGonbIoM Konugectse (312-368,1 mm). [pomomxurensaocts Ges-
MopogHoro nepuosa 105-148 nuel, npu 3TomM BereTalMOHHbIH NepuoL ATHHHEE
B cpeHeM Ha 35-37 muei.

JpeBecHo-KycTapHHKOBast PaCTHICHBHOCTE NpeacTaBieHa 122 BHAAME
pacrenuii u3 15 cemelcTs, 34 poaoB, U3 KOTOPHIX HA AOJIO APEBECHBIX BUAOB
npuxomtest 17,1%. XpolHbie aGopUreHHbIe BUBL PEICTaBICHB IBYMS BUAAM,
M3 KOTOPLIX Hanb0Jiee LIEHHBIM J1€CO00PAasyIONIAM BUAOM SBJISETCS COCHA OOBIK-
HoBeHHas (Pinus sylvestris L.).

2. Cocrosinue npobJemMel

Hutposyxuns pactenuif HanpaBlieHa Ha paciuMpeHue GHOpasHOo6pass
MECTHOH (IIOpBI, yBeTMYEHHE YCTOMYHBOCTH JPEBECHO-KYCTAPHUKOBOM PACTH-
TEABHOCTH, NOBBLIMEHHE OHOPECYPCHOIO NOTEHUMANA M YBETHYCHUE ACCOPTH-
MENTA 1TPH HCKYCCTBEHHOM JIECOBOCCTAHOBIICHHH, JICCOPA3BEIEHHH H O3elIeHe-
HuH. PesybTaThl HCCHENOBAHUI 110 BONIPOCAM HHTPOLYKITHU H aKKIIHMATH3ALHH
pactenuil Hauum oTpaxceHde B paborax: A.B. Amnbenckoro, A.E. JlpsueHko
(1940); M.A. Jlucasenxo (1950); A.B. AnbGerckoro (1954, 1977); H.H. Tpuixo
(1957); L. Jlanuna, C.B. Cunnesoit (1968, 1973); 3.1. Jiyunux (1970); H.B.
Huuuna (1972); ILU. Jlanuna (1972); ILY. Jlanuna u ap. (1975); WLIO. Kopona-
annckoro (1983); JLA. Jlaneitmkosoit (2004); A.B. I'ycena (2011); A.B. ['ycesa
u p. (2011); C.B. 3anecora u np. (2011); JLU. Atkunoti u ap., (2013); M.A.
[esssxopo#t, C.H. Jlyranckoit (2016); A.JT. Koxesuukona (2016); A.B. SIxo-
siesoi, T.b. Cpouurix (2016); S1.A. Kpexopo#, C.B. 3anecosa (2017); T.b.
Cpomusrx, C.B. Buumsxosoit (2017); T.b. Cpoausix, U.JI. Musrupenoit (2017);
SLA. Kpexosoit u 1ip. (2017); C.H. Jlyranckoii (2017) u ap.

Hecmotps Ha 10, 4TO HHTPOAYKIIMOHHAS JEATEILHOCTD Ha TeppuTopuy Ka-
3aXCKOro MEJIKOCOMOYHMKA Havala 3apoxKaaTbcs B KoHLEe 18 - nauane 19 pekos,
[0 HACTOSINEr0 BPEMCHU HAKOILIEHHBIH OKCTIGPMMEHTAJIBHBIA MaTepuan J0JK-
HEIM 0GPA30M He MPOAHANM3MPOBAH U He 0GOBIICH ONBIT BLIPAUMBAHMA HHTPO-
JTYLIMPOBaHHLIX BHIOB.

HoBbIM 3TalloM B pacTIpOCTPaHEHHH XBOWHBIX HHTPOYIIEHTOB 10CIYKUI0
CO3/IaHHe CAHUTAPHO-3ALIIATHOM 30HBI JIECHBIX HACAXICHMI BOKPYT cTonuup! Ka-
3axcTaHa, a Taloke paGoThl 0 03EICHEHHMIO TOPOAA. Pe3yNbTaThl HCITBITAHYS HH-
TPOJYICHTOB OTpaxeHsl B paborax M.P. Paxarosa (2015), C.B. 3anecosa u jp.
(20164,6), C.A. Ka6anosoii u ip. (2016 a,6), X.0. Cyronnuxosa u nip. (2017 ,6).

OOuIMpHas KOMICKIMS MHTPOLYIEHTOB ¢ 60Jiee ueM S0-JIETHHM ONbITOM
BeIPAIUBAHKs cOGpana B rennponapke u apéoperyme KasHUWITXA, Ho B nay-
HOW nuTeparype He OBIIM OCBSIIECHB Pe3yNbTaTthl MHOIOMCTHHX HCCIEN0BAHMIL.
B ¢Bsi3H ¢ 9THM MHOTHE BH/(B] XBOMHBIX HHTPOJYLICHTOB HE HANLTH IPHMEHEHHS!
B JICCOKY/ILTYDHOH TpPAKTUKE Y O3CICHUTEILHBIX HACAKICHMSX. YKa3aHHOE
OMPENCIIUIIO HANPABICHHE HALIMX UCCIEHOBAHMM.



3. Ilporpamma, MeToAMKA 1 06'bEM BLINOJHEHHbIX padoT

B cOOTBETCTBUM C LENbIO ¥ 3aAa4aMy MCCIEIOBAHUN mporpamMma paboT
BKJTIOUANIA:

- AQHaJIM3 UCTOUHUKOB MH(OPMALIMHU IO BOIPOCAM PACIUMPEHHS acCOpTH-
MEHTa JPCBECHBIX U KYCTAPHMKOBBIX BHJIOB HA TEPPUTOPHAX, OTIHYAIOUIUXCS
GeHBIM PACTHTEILHBIM IOKPOBOM,;

- aHaJIU3 ONBITa UHTPOAYKLIMH, ONpEAC/IeHHe NPUHIUNTA noadopa U mpy-
BJICUCHUS UCXOMHOIO MaTEPHAJIA JIPEBECHBIX XBOWHBIX PaCTeHUM B apboperyme
u aenpponapke KasHMUIIXA (r. Hlyunnck);

- OTIPEJIEJIEHUE BUIIOBOTO COCTABA, IPOMCXOMICHHS X BO3PACTA MO ApXHB-
HBIM JIaHHBIM;

- H3yYEHUE COXPaHHOCTH, TAKCALMOHHBIX MOKa3aTeNied M OHpejeNeHre
TEMIIOB IIPHPOCTA B PA3IMYHOM BO3PACTE U3YUAEMBIX MHTPOIYUCHTOR;

- OIIEHKA JICKOPaTUBHBIX KAYECTB HHTPOLYIEHTOB;

- QHaJIU3 NEPCIEKTUBHOCTH XBOHHBIX pacTeHHi B apGopeTryMe H AeH/po-
napxe KasHUMJIXA;

- pa3paboTKy NPEAIOKEHHH M0 UCIONB30BAHMIO NEKOPATHBHBIX W TEp-
CNEKTUBHBIX XBOMHBIX MHTPOAYLECHTOB MUl O3CNCHEHHUS W JICCOPa3BEIEHHs Ha
TeppuTopun I{a3axckoro MesKoCOIOYHHKA.

Jns npoBenesus ucciaenoBaHui OBITH BBIOPAHbl XBOMHbBIE HHTPOTYLIEHTI,
TIPOM3pACTAIOIHUE Ha TeppUTOpHM apboperyMa u jenaponapka KasHUWJIIXA.
C6op 1 00paboTKa NOJIEBOr0 MAaTEPHANA TIPOBEAEHBI OOLICTIPUHSITHIMU B JIECHOMH
TaKCAlMY, JIECOBEACHHUH, JEHAPOJIOTHH ¥ BAPHALMOHHON CTATUCTHKE METOJAMH.

Wnpexcnas ouenka (paHroBbilf aHATM3) MO BHICOTE M TEMITAM MPHPOCTA
XBOMHBIX BH/I0B WHTPOLYLEHTOB B pa3iHiHOM Bospacte (5, 10, 20, 50 siet) 6nina
OCYIIECTBIEHA COIIACHO METOAHUECKO paspaborke B.M. Poue, 51.3. Kasan u
N.WN. baymanuc (1976).

OueHKa BLINOJIHEHA I10 KOMIUICKCY NPH3HAKOB:

J=a1/y +ax); +as/s ++ ann, N

LIE: &y, 8.8, — KOOQOULHMEHTH! 3HAYHMMOCTH [IPH3HAKOR;

Ji, J2.. Jn — 4n€HBl MHACKCA OTACALHBIX OKA3ATENEH,

Onenka XBOHHBIX HHTPOAYIEHTOB 10 IEKOPATHBHBEIM IIPU3HAKAM ITPOBO-
Iuaack cornacHo paspaGotannoit Hamu wikambl [Ipu paspaGoTke ykasamHOM
mKajipl Obi1a MCTIOJIB30BaHA LIKaNa OLECHKH AEKOPATHBHOCTH BHIOB U (hOPM Kile-
HoB H.A. Psazanosoit u B.IL Tlyrennxuna (2011), Moguuuuposansas B cOOT-
BETCTBUH C METOJHYeCkuMu pexoMmernanusmu H.B. Korenosoit 1 O.H. Buno-
rpanoBoi#i (1974).

KoMniekcHy o OUCHKY 1€KOPAaTHBHOCTH YCTaHABNMBAIN Yepe3 BENHUUHY
CpeHero BECOMOTO Pey BhIUHCIEHHYIO 1O (hopMysie:

P
Pey= EZ—P @)

TJe: a - GaimT OUEHKH NEKOPATHBHOCTH KaskIOTO IIPH3HAKA (APXHTEKTOHHKA
KPOHBI U CTBOJIA, EPUON ACKOPATHBHOCTH, IIBET XBOH, AEKOPATHBHOCTD ILIOA0B
(LUMIDEK) M KEHCKHMX IIHIIEUEK, LIBET U (PaKTypa KOpbI);

P — nepesoanoit koadduunent (koaduuuent 3HAYUMOCTH), OTIpejie-
JISIOLIMA 3HAYMMOCTD KaJI0T0 IPU3HAKA JUIS JAHHOTO BUJA.

Tpu ycTanoBiieHnH IEPEBOAHOr0 KO3 MULIEEHTA HCXOAMIM U3 BECOMOCTH
Ka)J10ro ACKOPATHBHOIO NPU3HAKA, IPOJAOJLKUTCILHOCTH €10 JAEHCTBUS M CUITB]
€ro HMOLMOHAIBHOTO BO3JIEUCTBHS.

Tocne xoMINEKCHOH OLECHKH IEKOPATHUBHOCTH U BHIMUCIEHHS BEIUYHUHDI
CPELHEr0 BECOMOTO Py pacTeHnst paclipeeNisuluch Ha TPyIIbl NeKOPaTHBHOCTH:
HEACKOPAaTHBHEIE, MANO/ICKOPATHBHLIE, IEKOPATUBHBIE, BbICOKOACKOPATHRHBIE,

Huterpanbuas oueHka HEPCIEKTUBHOCTH H3YYaeMBIX BHIOB pacteHuit
(OLEHKa YCTICIHOCTH HHTPO/IYKLMH) BbINA YCTAHOBICHA B COOTBETCTBHH C METO-
mukoif I'nasroro Goranmueckoro cama (Kynpusinos, 2004), MOIH(DULHAPOBAHHOMN
C.B. 3anecoBrM ¢ coasropamu (3aecoB H ap., 2009; 2011a, 6; 2014; I'yces u
Ap., 2009).

[Ipu oneHKe MepeieKTUBHOCTH BHIPALUMBARHS HHTPOAYUCHTOB YHUTHIBA-
JHCH CIENYIONME [OKA3ATENM: CTENEHp BHI3PEBAHMS [06EronB, 3UMOCTORKOCTS,
coxpanenue raburyca, no6erooGpasoBaHye, PerynsapHoOCTs PHPOCTa NOBEToB,
CIIOCOGHOCTE K I'CHEPATHBHOMY PasBUTHIO M CHOCOOH PASMHOKCHHSI.

Ha ocHoBaHMM TpOBEICHHBIX HCCIEIOBAHHHA ObLIA MOJICYMTAHA HITe-
Tpalibias OUCHKA YCIEMHOCTH HHTPOAYKIIMH, 2 M3YYAEMbIC PACTCHUS PACTIPEIC-
JICHBI Ha 6 KJIACCOB IEPCIICKTHBHOCTH (Tabt. 1).

Tabnuua 1 — llkana MBTErpanbHON OLEHKH YCHEUIHOCTH HHTPOLYKIHH

Neo Kracc nepcnexTuBHOCTH Cymma Gasmios
I CaMmble nepcrieKTMBHEIE 91 -100

11 IlepcnexTuBHbIE 76 - 90

1T MeHee nepeneKTUBHbIE 6175

v MasionepceKTUBHBIE 41 - 60

\4 HenepcnekturHble 21-40

VI Henpuroaueie 5-20

AHaJM3 a1anTalkoEHOR ClIOCOGHOCTH U TPYNNHUPOBKA BUIOB BHYTPH poja
TI0 CXOZIHBIM 3KOJIOTO-0HONOTHIECKUM OCOOEHHOCTSM GhUTH TIPOBEEHB! HPH 110~
MOILH KJIACTEPHOTO aHa/Iu3a C IIPUMCHEHHEM METONA MOHOH chsizu. [Ipu aHa-
JM3e janHbie GaMbHON OLEHKH MEPCIEKTHBHOCTH ObIIN CTaHJapTH3UPOBAHKI,
(pH 3TOM Kak/1as MEPEMEHHas CTalla UMETh cpeauee 0 ¥ cTanjapTHOE OTKIIOHE-
Hue *1. Knacrepusanus 6bi1a OCYIECTBIICHA IPH IOMOLIM METOA k-cpeauux.

Jlns onpesienieHns ¥ onMcaHus BUAOBOM IIPUHAUICKHOCTH pacteHnit 6N
uCnoss30Bane! onpenenutenn H.A. Bopomunoit u np. (1966), M.A. I'yGanosa u
ap. (2002), 1.10. Koponaunuckoro, T.H. Berosekoit (2012), Dnaitca Tomaca C.
(2014) u np.
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Beck 06beM coGpaHHOro MaTeprana no KakaoMy BHAY PACTEHUH ObL O~
BEPTHYT MaTeMaTHYECKOH 06paboTke B COOTBETCTBHY ¢ OGIIENPHHATEIMEA METO-
AMKaMH, IPUMCHACMBIME B OMOIOTHYECKHX HccnenoBannsx (3aitues, 1984; Jlo-
criexoB, 1985). Pesynbrare! uccnenopauii 66111 06paGoTaHbI ¢ TOMOLILIO HPO-
rpamm Statistica 10, MS Excel 2010.

B mporecce BHIIOIHEHHS MCCIIE{0BAHMI GBIIH ONPEENCHE! BUAOBAs ITPU-
HA/JIOKHOCTb, IPOUCXOXK/IEHHE, BO3PACT, COXPAHHOCTH U IIPOBE/EHA OLEHKA TIEp-
crieKTHBHOCTH y 131 TakcoHa. Bbuiu Npoanau3upoBatbl TAKCALMOHHbIE TOKa3a-
TCJIM ¥ JIaHa OLieHKa AeKkoparuBROCTH 50 BugaM U (OpPMaM XBOWHBEIX pacTeHUH,
WnjexcHas oueHka (PAHrOBbIH aHanu3) BLICOTH! ¥ TEMIIOB IPHPOCTA OBIIA MPO-
BeieHsl y 21 Buia M pOpMBI XBOHHEBIX pacTeHu B pasiMuHoM Bospacte (5, 10,
20 1 50 net) /1A BHIABJIEHUS! TOPOJ, OTIHYAIOIIMXCS XOPOLWIMM POCTOM B KECT-
KUX NPUPOAHO-KIMMATHYECKHUX YCnoBHAX Ka3aXckoro MejakoComoyHMKa.

4. McTopus co35aHMsA KOMTEKIHOHHBIX YIACTKOB ap6opeTyMa u
naenaponapka KasHUWJIXA

B ocHoBy MHTPOAYKIHOHHEIX HecnenoBanuil KasHUMJIXA 6pun mono-
KEHbl METO/IbI KIIMMATHUYCCKUX aHAJIOrOB, POJOBBIX KOMIIEKCOB Pycanosa u
9KOJIOTO-MCTOPUIECKUI METO/I C IPEABAPUTENBHBIM 0006LIEHHEM OIIBITA HHTPO-
aykuuu B ctpanax CHI' 4 u3ydeHHeM MHTPOAYUEHTOB Ha POAMHE. B kauectpe
Pa3sBOJOYHOIO MaTECPHAId B OCHOBHOM OBUIM MCIIOIB30BaHbl CEMEHA, HO TAKKE
[PUBJIEKATACH CAKCHIIBI U YKOPEHEHHBIE HepeHKHU. [IpyBIICHCHHBIE Ui U3yYe-
HUsL BUJBI HHTPOIYUCHTOB POLILTH TIEPBBIC ITAIbl AKKITHMMATU3ALMOHHOIO IEPU-
O/1a, TaK Kak npuoGpeTanucs B 0cHoBHOM 13 Cubupu 1 esponeiickoi yacti CHT.

Hennpornornyeckuii mapk ocuorad B 1961 r. Ha mowau 31,7 ra, a ap6o-
peTym - B 1966 r. na mromazm 14,2 ra. Y4yacTku pactionaralorcst B JIECOCTEIIHOM
BBICOTHOM IIOSICE CTEITHOM 30HEI AKMOJIMHCKO#H o6nacty, r, Llyunnck (CesepHuiii
Kasaxcran). JIpeBECHEIC M KyCTAPHUKOBEIE BB GRUTH PAa3MEIICHET 110 CHCTEMa-
THYCCKOMY NPHHIKIY, B KBapTalax AeHponapka B jasmadraom cruie (or 3
10 40 pacrenuif), B apOOpeTyMe — YHCTHIMH GHOTPYNIIAMH B KOJIMUECTBE HE Me-
Hee 20 sx3emmispos (puc. 1).

[Moyss! jienaponapka GbUIM CHOPMUPOBAHE! M PA3BHBANKCEH IIPU COUETA-
HUM aJLIIOBHANIBHOTO (HAHOCHOT0) M JIyTOBOTO TPONECCOB M SIBNSIIOTCS ANTIOBH-
ansHO-TyroBeiMU. B apGopeTyMe o MOpdonoruieckium nprsHakaM Ha yuaacTke
BBIJICJICHBI MOYBBL: JIYTOBO-YEPHO3EMHBIE S3BIKOBATHIE M JYTOBO-YEPHO3EMHBIC
SI3BIKOBATHIC BBICOKOBCKUITAIOUIKE. JIAHHBIE TOYBBI BEICOKOTYMYCHPOBaHbLI (8-
10%).

HE i
Mjrrpoaysusonngii:
# .
ANTOMUMK |

[

0
Puc. 1 — Cxematuueckuit man apboperyma KasHUMJIXA

5. CpaBHuTebHAA XapaKTePHCTHKA HHTPOAYUEHTOR

JU1s MHOTOYHCIICHHBIX GHOIPYIT XBOHHBIX BHIIOB, OTHOCSILUXCS K MSTH
ponam, GUIH COCTABJICHb! AMATPAMMBI PA3MaXa BLICOTHI 1 Iuamerpa. Io pesy.in-
Tatam ananu3a 3a BpeMs 50-JIETHETO NPON3PACTaHus, 3 BCEX BHIOB HaWTyyIume
TAKCALMOHHLIE MOKA3aTeNd OBUTH YCTaHOBJICHBl Y eNK cuOupcKolt (BEICOTa
19,1£0,6 M, muamerp 26,3+0,6 cM) 1 IUCTBERHHLIL] llaypckoi (Bricota 19,440,9
M, Iinamerp 24,2420 cm) (puc. 2).

W3 ananusupyeMsix BUIOB poaa JlucTBeHHua (Larix Mill.) Bricuumii paur
TI0 IIOKa3aTensimM PoCTa B yCIOBUSX paiioHa HCCIIe/0BaHM HAGMIOMANICS y JIHCT-
seHHuL: Cykauea (Larix Sukaczewii Djil.), naypexoit (Larix dahurica Turcz.) n
cubupekoit Xaxacckoro sxoruma (Larix sibirica Ldb.). Ha ocrose PaHroBOif
OueHKkH poxa Enb (Picea Dietr.) nManpylommmy BugamMy seisiores ¢ib cubup-
ckast (Picea obovata Ldb.), ens asirckas (Picea jezoensis Carr.), enn cuGupcxas
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Hpumeyanue: 1 — . cubupekas (Xaxacckuit 3KoTHI); 2 — 1. cubupckas;
3 — 1. samoHcKas; 4 — 1. naypekas; 5 — i1, Cykauesa

Puc. 2 — Jluarpammel pasmaxa posia JIMCTBEHHHIIA 11O BBICOTE, M (a) u nua-
metpy, em (6)

. cusas (Picea obovata f. glauca Ldb.) u enb o6bikHOBEHHAS (. TIPYTHEBHHAS
(Picea excelsa f. virgata Casp).

ITo ofmieit paurosoii ouexke GBUTM YCTAHOBICHLL BUALI HHTPOMYLCHTOB,
OTIIMYAIOIMEC BHICOKMMH TTOKa3aTENAMK BRICOTHL M TEMIIAMH TIPHPOCTA B TEUe-
HHE aHaIU3MPYEMOro nepuona (Tabs. 2).

HaGmonenus 3a nposiBieHUEM JEKOPATUBHBIX NPU3HAKOB ObUIN IIpoBE-
IEHBI Y XBOHHBIX pacTeHuif B Bozpacte 0T 36 10 54 siet. CornacHo npoeaeHHOM
OLICHKE PACCMATPUBACMBIE BHABI PACTCHU PA3TIENUIMCE HA HECKOJIBKO IPYIIIL Ac-
KopaTtuBHOCTH (pHuc. 3).
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Tabmuua 2 - YpaBHEHHS PETPeCcCHU M PE3yJbTaThl PAHFOBOTO allajIn3a 110
BBICOTE ¥ TEMIAM NPUPOCTA H3YHAEMbIX BUIOB PACTEHMIL

Haspanue Buna YpasueHue perpeccuu | a=ax | I Ja J3
JIucrennuua Cykauepa -147,87+7,38x 1,81 1 5 1
Enb cubupexas -170,03+8,30x 1,57 7 1 2
CocHa 06bIKHOBEHHAS -144,75+7,10x 1,41 5 4 3
Enb asxckast -142,81+7,01x 1,28 3 7 4
Eap cubupckas ¢. cusas -130,32+6,41x 1,00 2 8 5
Enp cubupekas ¢, npyTheBHHas -128,79+6,31x 0,92 6 | 10] 6
Enb 0ObIKHOBEHHAs -148,24+7,25x% 0,79 10 6 7
JluctBenHuua paypekas -155,25+7,69x 0,68 12 2 8
JlucrBennuna cubupckas (Xakacckuit -132,9346,63x 0,51 9 12 9
IKOTHIT)

TTuxTa eBponeiickas -91,38+4,63x 0,35 14 | 4 10
JIucteenuuua cubupckas -135,08+6,73x 0,29 11 9 11

Ipumeyanue: aj+ a2 — KO3POUIUEHTB! 3HAYUMOCTH; J1 — PAHT 110 BbICOTE; Ja — paur no
TEMITY IpMpocTa; J3 — o6Imit panr

BBICOKOE,SKOPH’I‘H BHbIC

ManozexoparuBHbIe :
Henexoparusubie FEE 4

0 10 20 30 40 50 60

Ipynrsr
JAEKOpaTHBHOCTH

Puc. 3 — Pacupenenenne XBOMHBIX MHTPOLYLIEHTOB IO IPyNNaM AeKOpa-
THBHOCTH

Bonee nonosunrl (54,2%) uccienayeMbIx XBOHHBIX BUAOB GbIIH OTHECEHD
K JIeKOPaTHBHBIM BUJaM: ucTBeHHUIbl Cykadena (Larix Sukaczewii Djil.), Jlro-
6apckoro (Larix Lubarskii Sukacz.), naypckas (Larix dahurica Turcz.), snonckas
(Larix leptolepis Gord.), cubupckas (Larix sibirica Ldb.); enu oOsIkHOBEHHAs
(Picea abies (L.) Karst.) u ee dopMa npyreeBunnas (Picea excelsa f. virgata
Casp), cubupckas (Picea obovata Ldb.) u ee dopma xentokonaukopas (Picea
obovata . lutescens Lucznik), asuckas (Picea jezoensis Carr.), komouas (hopma
senenas (Picea pungens var. viridis Reg.), xopeiickas (Picea koraiensis Nakai),
cepbekas (Picea omorica (Panc.) Purk.), Durensmana (Picea Engelmannii
Engelm.), xpacnas (Picea rubens Sarg.); MoxcKkeBenbHUK Kasaukuit (Juniperus
sabina L.) u dopmbl cremouuiics (Juniperus sabina f. horizontalis Moench),
npsMoctosiuull  (Juniperus sabina f. erecta Hort.), Tys sanmansas (Thuja
occidentalis 1..) u popmer maposummasn (Thuja occidentalis globosa R. Smith),
xonoxHosuHan (Thyja occidentalis f. fastigiata Jaeg.) w Bynmapma (Thuja
occidentalis f. Woodwardii Spaeth), cocher o6siknoBennas (Pinus sylvestris L.) u
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KespoBast cubupckas (Pinus sibirica Du Tour), Mukpo6uota nepexpeécTHonapHas
(Microbiota decussata Kom.) u nuxra cuGupexas (Abies sibirica Ldb.). Otne-
CEHHBIE K JJAHHOU IPYIIIE PACTCHUS XapaKTePU3YIOTCs BEICOKOH CTCIICHBIO 9CTe-
TUYECKOH TIPUBIIEKATEIILHOCTH ¥ [IEKOPATHBHBIMU CBOWCTBAMH, COXPAHMIOLIU-
MHCSI ¥ TIPOSIBISIIOIUMMIUCS B IIoHO#M Mepe B Cepepnom Kazaxcrane.

K rpynne «BricoxoaekopatvBubie» GBUIO OTHECCHO 16,6% XBOMHBIX HH-
TPOAYLEHTOB: MOMCKCBEILHUKA CHOUPCKUH (Juniperus sibirica Burgsd.) i 06bIK-
HOBEHHEIH (Juniperus communis L.), enu xananckas (Picea canadensis Brit.),
wepoxoarast (Picea asperata Mast.), komouas (Picea pungens Engelm.) u cc
(opma romyGas (Picea pungens f. glauca Beissn.), cubupcxas ¢. cusas (Picea
obovata 1. glauca Ldb), Tys sananuast ¢. sonorucras (Thuja occidentalis €. lutea
Kent.), koTopble 1AI0T CaMbIif CHITLHBIA ACKOPATHBHBLH SPACKT B TEUCHHE BCETo
roja.

6. IepcneKTHBHOCTL HHTPOAYUEHTOB B PAiioHe HCCIEA0BAHMI

HepenekTHBHOCTS APEBECHO-KYCTAPHUKOBEIX MHTPO/YLIEHTOB H3y4aNach
B Jienaporiapke # apbopetyme KasHUWIIXA, naqunas ¢ nepBbIX 10Ca0K H I10-
CEBOB, B KOTOPBIX ObLIO MCHBITAHO Gostee 130 BUAOB MK (OpM XBOHHBIX HETPO-
AYUEHTOB M3 3 CCMCHCTR, 13 ponioB. BoibIIMHCTRO COXPAHMBIIMXCA PACTCHHIE
JIOCTHIJI0 BO3pACTa TEHEPATHBHOM 3peNocTH. B X0/ie MCCnenoBaHusI KAYECTBEH-
HBIX I10Ka3aTC/IeH PA3BUTHSA M COCTOSHHS HHTPOLYICHTOR GBI IPOBCISH aHAIH3
aJanTalMoHHON CIIOCOOHOCTH pacTeHnit B ycnosusx CepepHoro Kasaxcraua.
Jlaruble MIATENLHBIX (aDXMBHEIX) HAOIIOACHUI OBLITH TIPOAHANM3UPOBAHE U Ha
OCHOBE OaJIbHOM OLICHKH COCTOSTHHS HHTPOAYLEHTOB IPOBENEH KIACTePHEIif aHa-
nu3. Ipn npoBefeHHM aHanu3a GhUIM yUTEHbI CIICAYIONHE 1aPAMETPHL: BEI3PERa-
HHE T0OETOB, 3UMOCTOHKOCTb, COXPAHEHHE rabuTyCa, noferoobpasonarepHas
CII0COGHOCTD, IPUPOCT PACTEHUH B BRICOTY, CIIOCOBHOCTD PACTEHUH K FEHEPATHE-
HOMY Pa3MHOXEHUIO, BO3MOXHBIH CHOCOO pasMHOXeHus. M3ydaemsle Bujbl
05111 0ObENMHEHE! B OTIPEICICHHBIC IPYIIBI (KIACTEPHT) IO CXOHBIM peaxnyaM
Ha yCNOBUS npouspactanus. Ha pucyuke 4 npuBeNEH pesyisTaT KIACTEpHOro
ananmsa pona [luxra.

B 3aBHCAMOCTH OT afanTalMOHHBIX CIIOCOGHOCTEH H3Y4aEMBIE BH/IbI AXT
pasienuiiucs Ha 3 KiacTepa o METOAY IOAHOH CBsi3H (Tabin. 3).

K nepsomy Kkiacrepy GbuI0 OTHECEHO 4 BUA IIUXT, KOTOPHIE XOPOIIO NPH-
)KHJIKCh B HOBBIX YCIOBHSIX W COXPAHWJIHCh B KOJUIEKIHOHHBIX HACAKICHUSIX
KasHUMJIXA no momerTa o6cnenoBanus. Ocob0 MOXKHO BEIAETHTES THXTY CH-
6upcKy10, KoTopast 0G03HAYCHa OTACTBHBIM SJIEMEHTOM B IaHHOM KIacTepe (puc.
4). U3 Bcex M3yyaeMbIX BHIOB Y HEE NPOSBUIIACH HAWIyudllas aianTamdoHHas
CMOCOGHOCTE: XOPOIIO NMEPEHOCHIIA BOSACHCTBHE HU3KHX 3UMHHX TEMITEPATY,
T03/1HE-BECCHHUX W PAHHC-OCCHHUX 3aMOPO3KOB M JPYrMX HEGNATONPHSTHBIX
KJIMMaTHYECKHX (haKTOPOB.
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[Mpumeuanne: | - 1. Hopamana, 2 - . TBEpaas, 3 - 1. caxanuuckas, 4 - 1. Makegon-

cKasl, 5 - 11. kopetickas, 6 - 1. ucnauckas romy6as, 7 - 11. eBporeiickas, 8 - 11. cybanpmuiickas,
9 - . Ganp3amuyeckas, 10 - . Genoxopas, 11 - 1. ®pasepa, 12 - 1. cubupckas
Puc. 4 — Pesynbrarsl KIacTepHOTO aHam3sa Juis pofa Iuxra

Tabanna 3 — Pacnipenenenye BuaoB poaa ITuxta Ha wiactepst

Hauep KoinyectBo
KJia- DJIEMEHTHI KITacTepa H EBKJIMIOBO PACCTOSHHE OT LEHTPa (*) ——
crepa
1 I1. Ganb3amuueckas (0,38)*, n. Genokopas (0,37), n. (pasepa 4
(0,37), n. cubupckas (1,12)
I1. caxamunckas (1,26), n. Makenonckas (0,29), 1. xopelickas
2 (0,29), 1. ucnianckas rony6ast (0,30), 1. esponeiickas (0,38), n. cy6- 6
anpnuifckas (0,51)
3 I1. Hopamana (0,21), n. Tépaas (0,21) 2

Bo BTOpo# KiacTep BOLLIO 6 BUAOB IMXT, KOTOPHIE TSHKENO NEPEHOCHIH
HOBBIE YCITOBHUS TpouspacTanus. OXHU BUIBI ITOJL ACHCTBHEM HEONArONPUATHEIX
KITAMATHYECKUX YCIOBUI MOrMOaiy B MOJIOJIOM Bo3pacte, Apyrue (1. eBporeii-
cKast U 1. cy0ansrimicKas) HE NOAHOCTHIO MPOLIIN aKKJIMMATH3AIHAIO, YTO TIPO-
ABUJIOCH B OTCYTCTBHH IIOJOHOIICHHUS, MOBPEXKACHUAX CTBOJIA U BETBEH B 3UM-
Huil nepron u ap. K anemMeHTaM TPEeThero Kiracrepa GbIIM OTHECCHB! BHIB! MH-
TPOAYLEHTOB, HE CIIOCOOHKIC pouspacrtath B Ceseprom Kaszaxcrane.

Ha ocHOBaHWM NPOBEIEHHBIX HMCC/CHOBAHMH ObLiAa NONCUMTAHA MHTE-
rpajibHast OIEHKa YCTICIHOCTA HHTPOMYKUNH, 4 H3yJaCMEIC PACTEHHS pacIpese-
JIEHBI Ha 6 KJIACCOB MEPCHECKTUBHOCTH.

VI knacc —uenpurojusie (5-20 6annoB) 22 TakcoHa (3a HCKIIIOUSHHEM TeX,
KOTOpBIE HE 06PA30BAIH BCXOMOB — 28 TAKCOHOB): eiib Bunbcona (Picea wilsonii
Mast.), enb ussunas (Picea polita Carrire), ens Cmurra (Picea smithiana Boiss.),
en» Bocrounas (Picea orientalis (L.) Peterm.), cocua suprumckas (Pinus
virginiana Mill.), cocua ropuast (Pinus mugo Turra), cocHa TYCTOLBETKOBas
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(Pinus densiflora Siebold et Zucc.), cocna utanbsuckas (Pinus pinea L.), cocua
Jlambepta (Pinus lambertiana Douglas), cocna xanapckas (Pinus canariensis
C.Sm.), cocua Mexcukanckas (Pinus ayacahuite Ehrenb. et Schitdl.), cocua nipu-
mopckas (Pinus pinaster Aiton), cocua xanabpuiickas (Pinus brutia var. eldarica
Silba), muxra Hopamana (Abies nordmanniana Spach), nuxra teépnas (Abies
Jfirma Siebold et Zucc.), Tuc ocrpoxoneunstii (Taxus cuspidata Siebold et Zucc.),
rys ruranckas (Thuja plicata Donn ex D.Don), kunapuc apusonckuii (Cupressus
arizonica (Greene), MONOKEBEJIBHUK TYpKECTaHCKUil (Juniperus tsukusiensis
Masanm.), nuctBeHHuna amepukanckas (Larix laricina K.Koch), nacrsennuna
pycckas (Larix rossica Sabin.), iucrsennuna Kasupepa (Larix cajanderi Mayr).

V wiacc — HenepenekTuBHble (21-40 6aymios) npucsoen 33 Takconam: ens
Ilpenka (Picea schrenkiana Fisch.et Mey.), enb dutickast (Piceaxfennica (Regel)
Kom.), enb kanapckas ¢. xonycoBunnas (Picea canadensis cv. conicaRed.), enn
komovas §. mwiakyyas (Picea pungens f. pendula Engelm.), cocua kpiouxoparas
(Pinus uncinata Ramond ex DC.), cocna MorunbHas (Pinns funebris Kom), cocna
rubkas (Pinus flexilis James), cocna senras (Pinus ponderosa Douglas et
C.lawson), cocHa crinanukoBas (Pinus pumila (Pall.) Regel), cocHa uepnas (Pinus
nigra Arnold), cocHa pymenuiickast (Pinus peuce Griseb.), cocHa rycroupeTkoBas
(Pinus densiflora Siebold et Zucc.), cocna Beiimyrosa (Pinus strobus L.), cocna
Tysbepra (Pinus thunbergii Parl.), cocna [Tuunea (Pinus pinea 1..), cocua ruma-
naiickas (Pinus wallichiana Jacks.), cocHa kepoas Kopetickas (Pinus koraiensis
Siebold et Zucc.), cocna Koxa (Pinus kochiana Klotsch), cocna Bankca (Pinus
banksiana Lamb.), nuxra caxamuuckas (dbies sachali-nensis Mast.), mixra Ma-
xenouckas (Abies borisii-regis Mattfeld), muxrta kopeiickass (4bies koreana
Wilson), muxra ucnanckas roiy6as (Abies pinsapo f. glauca Carr.), TUC ATOHBIH
(Taxus baccata 1..), tya 3anaguas ¢. ‘Umbraculifera’ (Thuja occidentalis f.
Umbraculifera Beissn), xunapucosuk tynomictueiit (Chamaecyparis obtusa
Endl.), xunapucosux Jlascona (Chamaecyparis lawsoniana Parl.), kunapuc Bey-
nosenensidl (Cupressus sempervirens L.), MOXOKEBENLHUK Jaypckuit (Juniperus
davurica Pall.), MosoKeBenbHUK 2-ucTHRN (Juniperus taxifolia Hook. et Am.),
MOMOKEBEILHUK OOLIKHOBEHHBIH (. Kanauckuit (Juniperus communis var.
canadensis Loudon), MOXoKEBENBHNK eIy HuaThil (Juniperus squamata Buch,-
Ham. ex Don), nnockoBerounuk (6uora) Boctounslii (Platycladus orientalis (L.)
Franco).

IV knacc — manonepcnektiBHble (41 — 60 6aoB) 3 Takcona: jpKercyra
cepast (Pseudotsuga caesia Flous.), nuxra espoueiickas (Abies alba Mill.) u
nuxta cybanbnuiickas (4dbies lasiocarpa Nutt.).

I xmace — Menee nepenexTuBHbie (61 — 75 Gamios) 11 TakcoHoB: MUKpO-
Guota nepekpécrHonapras (Microbiota decussata Kom.), nuxrta Gans3amuue-
ckas (dbies balsamea Mill.), maxra 6enokopas (Abies nephrolepis Maxim.),
nuxra Qpasepa (4bies fraseri Poir.), cocna ckpydennas (Pinus contorta Dougl.),
cocua Myppest (Pinus murrayana Balf.), jxercyra Mensuca (Pseudotsuga
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menziesii Franco), jxercyra Meusuca §. cusan (Pseudotsuga menziesii var.
glauca Franco), mxercyra Mensuca . sencHas (Pseudotsuga menziesii var.
viridis Franco), MosoKkeBensHnk cubupckuit (Juniperus sibirica Burgsd.), Mox-
JKEBEJBLHUK BUPrUHCKUH (Juniperus virginiana L.).

IT knace — mepenexrusAbie (76-90 6amnos) 16 TakcoHOB: eitk cBUpcKas (.
npyTeesuanas (Picea excelsa f. virgata Casp), enw asuckas (Picea jezoensis
Carr.), enp uepnas (Picea mariana B. S. P.), enb xomouas (Picea pungens
Engelm.), en» xomouas ¢. senenas (Picea pungens var. viridis Reg.), enb Komo-
yas (. romy6as (Picea pungens f. glauca Beissn.) , eny Durensmana (Picea
Engelmannii Engelm.), ens cubupckas ¢. xenroxkonduxonas (Picea obovata f.
lutescens Lucznik), enb cepbexas (Picea omorica (Panc.) Purk.), cocua kexporas
cubupckas (Pinus sibirica Du Tour), tya 3amagnas ¢. sonorucras (Thuja
occidentalis f. lutea Kent.), tys sanaguas Bynsapna (Thuja occidentalis f.
Woodwardii Spaeth), Tys sanansas ¢. waposumuas (Thuya occidentalis globosa
R. Smith), tys sanannas (Thuja occidentalis L.), Tys 3anaaHas §. KONOHOBHIHAS
(Thuja occidentalis f. fastigiata Jaeg.), tcyra xaunanckas (Tsuga canadensis
Carr.).

I knace — campble iepeniexrusasie (91-100 Gannos) 18 TakcoHOB: MUXTA CH-
6upckas (Abies sibirica Ldb.), nucteennuua Cykauesa (Larix Sukaczewii Djil.),
JuCTBEHHUUA sAnoHcKas (Larix leptolepis Gord.), nuctennuua JlioGapekoro
(Larix Lubarskii Sukacz.), enb wepoxoaras (Picea asperata Mast.), enb KaHaji-
ckas (Picea canadensis Brit.), ens xopeiickas (Picea koraiensis Nakai), e kpac-
uas (Picea rubens Sarg.), MOXOKEBENbHHUK Ka3aukuii (Juniperus sabina L.), Mox-
JKEBEJILHUK Ka3alKuii ¢. npamocrosuuit (Juniperus sabina f. erecta Hort.), Mox-
YKEBEJILHUK Ka3aukuil . cremommites (Juniperus sabina f. horizontalis Moench),
MOMOKEBENBHHK OOBIKHOBEHHEIN (Juniperus communis 1..), cocHa 0OBIKHOBEHHAs
(Pinus sylvestris L.), nucreennuna naypcekas (Larix dahurica Turcz.), exb 06BIK-
noBenHas (Picea abies (L.) Karst.), ens cubupckast (Picea obovata Ldb.), ens cu-
Oupckas §. cusas (Picea obovata f. glauca Ldb), nmucreennuna cudupckas (Larix
sibirica Ldb.).

3axaroueHue

Paiton uccnenosanuit pacronoxeH B ceBepHod uactu Pecriy6nuku Kaszax-
CTaH ¥ TEPPUTOPHANILHO OTHECEH K Ka3axCkoMy METKOCOTIOUHHUKY, /i€ Pacipo-
CTPaHEHbl MO3AWYHBIE MaJOPa3BUTHIE U MAIOMOLUHBEIC INEOHUCTHIE NMOUYBHI HA
IJIOTHBIX 1I0poaax. KOHTHHEHTANLHOCTE KIMMaTa TIPOSIBISETCS B PE3KUX KOJie-
OaHusX 1 3HAUUTENbHAIX NEPENafax NONOKUTENBHBIX M OTPUUATELHbIX TEMIIE
paTyp AHS ¥ HOYH, 3UMbl U JIET4, B HEMOCTOSHCTBE M HEGOBILIOM KOJIMUECTBE
OCaJIKOB 1 B HEPABHOMEPHOM MX PACIPE/IENEHMH, GONBILION HCTIAPSAEMOCTY BIATH

Hayuhas 6u6nmore Ka |
YTy
r Eka ITepUHOYpr
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U CyX0CTU Bo3ayxa. HebmaronpusTHeie NpHPOAHO-IIIMMATHIECKIE YCIOBHS HO-
BIIMSUIM Ha AeHApodIopy NaHHOro paloHa, KoTopas HacuuThiaeT 122 Buna, u3
KOTOPBIX Ha JIOJIIO APEBECHBIX BUAOB npuxoaures 17,1%.

HutponyxuuonHas AeSTensHOCTs Ha Tepputopud Kazaxckoro menkoco-
NOYHHKA Havasa 3apoXkAaThes B KOHIE 18 - Hayane 19 BEKoB, HO HAKOMICHHBIH
OTIBIT JODKHBEIM 00pa3soM He ObLT MpOaHAIM3HMPOBAH M MHOIHE BHIBI XBOHHBIX
MHTPOAYLIEHTOB HE HAILIM MPHMEHEHHUS B JICCOKYJILTYPHOR MPaKTHKE U O3eIe-
HUTEJHHBIX HACAKICHUSIX.

3a nepuon CylIECTBOBaHMS AeHJpomnapka (ocHosaH B 1961 r., muomann
31,7 ra) u apbopetyma KasHUMJIXA (ocuosan B 1966 r., miomans 14,2 ra)
656110 uenbiTado 6onee 130 BuxoB MiTH GOPM XBOHHBIX MHTPOAYLEHTOB. [1pK 06-
CIIEI0BaHMH KOJUIEKIIMOHHBIX HACAX/ICHUI, Oblia onpelelieHa BUJI0Bast IpUHA/I-
JIEKHOCTh COXPAHMBIIMXCS] XBOWHBIX PAaCTEHUM, yCTAHOBNEHE! UX CPEAHHE TakK-
CALIMOHHBIE TIOKA3ATENN BBICOTBI M JUAMETPa, CTENeHb JeKOPATUBHOCTH H JIep-
CHEKTHBHOCTb.

3a 50-geTHMH 1eproa HAOMIONEHUH M3 U3YUCHHBIX XBOMHBIX BUJIOB JIyd-
HIKe TAKCAIIMOHHBIE 110Ka3aTed YCTAHOBIECHB! Y JIMCTBEHHULB! JIAYPCKOM (BBI-
cora 19,4+0,9 M, nnamerp 24,242,0 cMm) U enu cubupekoi (Buicora 19,1+0,6 M,
JuameTp 26,3+0,6 cm).

B pesynbraTe paHroBoro aHanu3a BLISBICHB! MEPCHEKTHBHBIE BUABL, OTIM-
Jatolpecss OBICTPBIM POCTOM M TEMIIOM IIPHPOCTA B TE€YCHHE aHAIIM3UPYEMOTO
nepuofa: nuctseHnuia Cykadesa, enb cubupckas, cocHa OOBIKHOBEHHAs, €Nb
astHcKasi, enb cubupcekas ¢. cusas, ens cHGUpekas ¢. NpyTheBHAHAS, €b 0OBIK-
HOBEHHas1, JIMCTBEHHUNA JaypcKasl, IMCTBEHHMIla cubupckas (Xakacckuit 3ko-
THII), IHXTa €BPOIEHCcKas W JIMCTBEHHUNA cubupckas. JlaHHbIe pacTeHHs peKo-
MEHJIyeTCsl MCII0JIb30BATh NIPH JIECOPA3BENCHUH U JIECOBOCCTAHOBICHUH, B YaCT-
HOCTH JULSI CO3/IaHHUS JIECHBIX KYJIBTYD.

boneuie nonosuHsl (54,2%) u3yJaeMbIX XBOHHBIX BUAOB MHTPOAYLIEHTOB
ObLIM OTHECEHE! K IPYNIC «AEKOpaTHBHBIE», a 16,6% - K «BHLICOKOIEKOPATHB-
HbIM». JlaHHbie BU/bl XapAKTEPU3YIOTCS BBICOKOH CTENEHbIO 3CTETHHECKOH TIpu-
BIIEKATENLHOCTH, @ UX JICKOPATUBHBIC CBOMCTBA COXPAHSIOTCS U IIPOSBISIOTCS B
noJjHoit Mepe B CesepHom KaszaxcTaHe, 1I03TOMY OHM PEKOMEHIYIOTCS Juist (hop-
MUpPOBaHHUSL KPYTJIOTOUUHBIX OOBEKTOB 03EIEHEHUS B PAHOHE HCCEI0BaHMI.

AHanu3 NepcneKTABHOCTH 110Ka3all, YTO B COOTBEICTBUY C IIPEABAPHUTEIIh-
HOH OIleHKOH 22 TAKCOHA APEBECHBLIX MHTPOJYLIEHTOB, a TaKke 28 TaKCOHOB, KO-
TOpBIE He 06pa30BaIM BCXOB! IIPH [TOCEBE B TMTOMHUKE, OTHECEHBI K KJ1accy He-
NPUrOAHBIX, 33 — HENEePCNEKTUBHBIX, 3 — MaIONEPCIEKTUBHEIX U 1 | — MeHee mep-
CTIEKTHBHBIX JUIS MCNOJb30Banus B HacaxkaeHusix CenepHoro Kasaxcrana. Pac-
TEHMS, OTHECEHHBIE K IPYINaM «HENEpCIEKTHBHBIEY, «MANONEPCIEKTHRBHEIEY W
«MEHee IEPCIEKTHBHBIE) BO3MOXKHO BhIpAIUBaTh B ycnopuax CeepHoro Kazax-
CTaHa, UCTIONH3YSI OCAOTHbINH MaTeprall paCTEHHUH, TPOIICIIMX NIEPBBIA dTan
akkuMarasauiy. KyasTuBrupoBanue TaHHbIX BUAOB TPEOYET MONOJHUTENbHBIX
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ArpoTEXHUYECKUX U 3aLUMTHBIX IPUEMOB, & TAKIKE [IPOBEACHMS AOHOIHUTENbHBIX
paboT 1Mo YXOuy 3a MocajIkaMu.

B rpynny «rnepcriekTiBHBIE» BONLIO 16 BUIOB M HOPM APEBECHHIX UHTPO-
AYLCHTOB, & CaMbIMH NEPCIEKTUBHEIMU IPU3HANKI 18 TakcoHOB. PacTenus rpynr
«IEPCIEKTHBHBIC) U «CaMble MEPCIIEKTHBHEIC» UMEIOT BHICOKHE U OTJIHUHDIE [10-
Ka3aTe/IM BLI3PEBAHMs OGENOB M 3UMOCTOMKOCTH, LIBETYT U ILIOJOHOCHT, 4, Clie-
ROBATEIILHO, PEKOMEHAYIOTCS JUTsl HCHIONL30BAHHST B O3CIICHEHUHU 1 JIECOPA3BEC-
HUH,

[pesnonenust mpousBoacTBY

1. Jliist o3enenenns v necopasBeieH st LenecoobpasHo HEMoIE308aTh XBO-
HBIC BUJIbI PACTCHIH, TAK KaK OHM HMEIOT PSIJT IPEMMYLIECTB IIEPE/T IPYTUMHU pac-
TEHUAMH — AONIOBEYHOCTD, BRICOKAS (DMTOHUMIHAS AKTUBHOCTh M IEKOPATHB-
HOCTb Ha MPOTSHKCHHM BCETO TOMA.

2. Tlpw JiecopasBesiesny, B YACTHOCTH CO3/AHUH JIECHBIX KYNIBTYD, PEKOMCH-
AETCS MCIONBL30BATh CHEAYIOIIME MEPCIICKTHBHBIE BU/BI PACTEHHH: JTUCTBCH-
nuna Cykauesa (Larix Sukaczewii Djil.), e cubupcekas (Picea obovata Ldb.),
cocHa 00bIKHOBeHHAs (Pinus sylvestris L.), ens asmckas (Picea jezoensis Carr.),
enb cuGupckast §. cusas (Picea obovata f. glauca Ldb.), enn o6pixuopennas b.
npyreerunas (Picea excelsa f. virgata Casp), enw o6pikHOBEHHAS (Picea abies
(L.) Karst.), nucreennnua gaypekas (Larix dahurica Turcz.), TMCTBEHHHNA CH-
Oupckast u ee Xakaccku# skotun (Larix sibirica Ldb.), muxta esponefickas
(Abies alba Mill.).

3. Jinst OPMUPOBAHHS KPYTJIOTOMUHBIX OGBEKTOB 03E/IEHEHHS H JIECOpas-
BEJICHHS B PAlfOHC HCCIICAOBANMIT PEKOMEHIYIOTCS ClIEAYIOIIHE MEPCICKTUBHEIE
B/ ¥ hOpMBI pacTennit: uctseHHnLp! Cykauesa (Larix Sukaczewii Djil.), JTio-
Gapckoro (Larix Lubarskii Sukacz.), naypexast (Larix dahurica Turcz.), snouckas
(Larix leptolepis Gord.), cubnpckast (Larix sibirica Ldb.), emn o6sknoBeHHas
(Picea abies (L.) Karst.) n ee (opma npytuesunnas (Picea excelsa f, virgata
Casp), cubupcxas (Picea obovata Ldb.) u ee hopMa sKeNTOKOHUHKOBAS (Picea
obovata 1. lutescens Lucznik), asHckast (Picea jezoensis Carr.), koniouas (popma
senenast (Picea pungens var. viridis Reg.), xopetickas (Picea koraiensis Nakai),
cepGekas (Picea omorica (Panc.) Purk.), Durenmsmana (Picea Engelmannii
Engelm.), xpacHas (Picea rubens Sarg.), MOXKEBENBHMK KasalKkuil (Juniperus
sabina 1.) u dopmsl cremoutmiics (Juniperus sabina f. horizontalis Moench),
npsMoctosimit (Juniperus sabina f. erecta Hort.), Tys sanammas (7) huyja
occidentalis L.) u dopwmsl maposunnas (Thuja occidentalis globosa R. Smith),
xononuosunHan (Thuyja occidentalis f. fastigiata Jacg.) u Bympapma ( Thuja
occidentalis f. Woodwardii Spaeth), cocHb! 06bIKHOBEHRAS (Pinus sylvestris L.) u
keapoas cubupekast (Pinus sibirica Du Tour), nuxra cutupekas (dbies sibirica
Ldb.), MoxoxeBensHuK 0CbIKHOBEHHIH (Juniperus communis L.), enn xanagckas
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(Picea canadensis Brit.), mepoxosatast (Picea asperata Mast.), komouas (Picea
pungens Engelm.) u ec popma ronybas (Picea pungens f. glauca Beissn.), cubup-
ckast . cusast (Picea obovata f. glauca Ldb), Tys sanamas ¢. sonotucras (Thuja
occidentalis f. lutea Kent), mukpoGuora nepexpéctHomapuas (Microbiota
decussata Kom.), MONOKEBENBHUK CHOUPCKUH (Juniperus sibirica Burgsd.), enp
uepHas (Picea mariana B. S. P.) u Tcyra kananckas (Tsuga canadensis Carr.)

OcHoBHBIE pa60Tm, OnyﬁJll/lKOBﬂHHble 1o TemMe gucceprauuu
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