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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTh TeMbl HCCIAeA0BaHMsA. Teopusi U MPaKTUKA HUCKYCCTBEHHOTO
JIECOBOCCTAHOBIICHUS B YCIOBHSX JICHTOUHBIX OOPOB ANTaliCKOTO Kpasi CTajau aKTUBHO
pa3BuBaThcsa B 30-€ robpl MPOULIOrO BEKa, MOCE TOro, KaK JEHTOYHbIE OOpPBhI MOTY-
YUJIM CTATYC 3aIIUTHBIX JiecOB. OJTHAKO, TOJNIBKO CENYAC, CILyCTSI MHOTO JIET Mbl MOXKEM
B MOJIHOW MEPE OLEHUTh PE3YJIbTAThl TPyZAa JECOBOAOB AJTasi, 3aHUMABIINXCS JIECO-
BOCCTAaHOBJICHHEM. A C/IeJlaTh 3TO HYXKHO, TaK KaK JJisl MOBBIIIEHUS 3P(HEKTUBHOCTH
JIECOBOCCTAHOBJICHUSI HEOOXOJMMO TOHUMAaHHE 3aKOHOMEPHOCTEW pOCTa U Pa3BUTHUS
HCKYCCTBEHHBIX U €CTECTBEHHBIX COCHOBBIX HACAXKICHUIA.

B cBs3U ¢ KECTKUMU KIIMMATUYECKUMH YCIOBUSIMU U BaXKHOCTBIO JIEHTOUYHBIX
OOpOB MIJIs1 PKOJOTHYECKON 00CTaHOBKH AJNTAaWCKOTO Kpasi, UCKyCCTBEHHOE JIECOBOC-
CTAHOBJICHUE B PETHOHE SIBJISAETCS HEOTHEMJIIEMOU YaCThIO JIECOXO3SMCTBEHHOMN Jes-
tenbHOCTU. Ha cerogusimnuii eHb okosio 12,7% moiiaamn JeHTOYHBIX 00poB AJlTaii-
CKOT'O Kpasi MPUXOJIUTCS Ha UCKYCCTBEHHbBIC HACAKICHUS U JIECHBIE KYJIBTYPhI COCHBI
00bIkHOBEeHHOU. [Ipn 3TOM 78% M3 HUX COCPENOTOUYEHO HA FOro-3amajie Kpas B 30HE
cyxoii crenu (Knrouesckoe, O3epo-Ky3nenosckoe, Pakutosckoe, CtenHo-Muxaiinos-
ckoe jecHnuectna). 3a nepuo ¢ 2019 mo 2029 roj B IEHTOYHBIX OOpax IIIAHUPYETCS
co3nath enié 11,6 ThIC. ra IECHBIX KYJIBTYP COCHBL. BOJbIIas 4acTh 3TUX JIECHBIX KYJb-
Typ (93,6%) Oyaet cosznana B KiroueBckoMm, O3epo-Ky3HneroBckom u PakutoBckom
JecHU4YeCcTBax. Bce 3To CBUAETEIBCTBYET O BAXKHOCTH CPABHUTEIIHLHOTO aHAIM3a POCTa
Y Pa3BUTHSI UCKYCCTBEHHBIX U €CTECTBEHHBIX COCHOBBIX HACAXKJCHUH, OCOOCHHO st
I0T0-3arajia peruoHa.

B cootBerctBuu ¢ IIpukazom Munnpupoasl Poccun ot 19.02.2019 Ne 105 «O
BHECEHUU M3MEHEHHMI B NpuKa3 MUHHCTEpCTBA MPUPOJHBIX PECYPCOB U SKOJOTHHU
Poccuniickoit @eneparum ot 18.08.2014 Ne 367 «O06 yrBepxkaenun Ilepedns necopac-
TATENbHBIX 30H Poccuiickoin @enepanuu u llepeuns necHbix pailoHOB Poccuiickoi
deneparuny, ¢ 01.09.2019 nentounsie 60pbI ANTalCKOTO Kpast OTHOCSTCS K OTIEIb-
HOMY JIeCHOMY paiioHy. Takoe perieHue ObLJI0 MPUHSITO B CBSI3U C TEM, UTO MpaBUia
BEJICHUS XO3IMCTBEHHOM JIESITEIHLHOCTH B JIGHTOYHBIX OOpax HE B MOJIHOW MEpe OTBe-
Yalo0T UX OCOOCHHOCTSIM M COCTOSIHUIO. B CBSI3U ¢ 3TUM, Ha CETOIHSAIITHUN JACHB CyIIe-
CTBYEeT HEOOXOJMMOCTh B PETMOHAIBHBIX HOPMATHUBHO-TIPABOBBIX JOKYMEHTAX LIS
JIEHTOYHBIX O0poB AnTaiickoro kpas. [Ipenmnonaraercs, 4To HOBBIM OPSAIOK PEryiu-
POBaHUSI XO3SIMCTBEHHOM JEATEIHLHOCTH B JIGHTOYHBIX OOpax MO3BOJUT OOECHEUYHTH
YCTOMYMBOE BEJICHUE JIECHOTO X035 CTRA.

CreneHb pa3padoTaHHOCTH TeMbI. Bonpocy HCKYCCTBEHHOTO JIECOBOCCTAaHOB-
JIEHUSI B JICHTOUHBIX 00pax MOCBSAIICHO I0BOJILHO MHOTO Hay4YHbIX paboT. CyIiecTBeH-

HBIM BKJIJ] B U3y4EeHHE AaHHOU npooOsembl BHecau A.A. Makapenko, B.E. CmupHOB,
JLII. bapannuk, B.W. 3a6nouxkuii, E.I'. [Tapamonos, .H. Umytun, B.A. Caeta, A.A.
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Manenko, M.B. Kimtounukos, C.A. Kabanosa, A.M. Jlanuenko, C.B. 3anecoB. ABTo-
POM IIPOJIOJIKEHBI UCCIIEA0BAHNS B HAIPABICHUH N3YUYEHUS X0/1a POCTa €CTECTBEHHBIX
U HCKYCCTBEHHBIX COCHOBBIX JpeBOCTOEB. [luccepramusi sIBISETCS 3aKOHYEHHBIM
Hay4YHBIM UCCJIEAOBAHUEM.

Hean u 3apaum. Llens quccepranum — u3ydeHue 0COOEHHOCTEN PoCcTa U pa3BU-
THSI UCKYCCTBEHHBIX COCHOBBIX JIPEBOCTOEB B CPAaBHEHUHU C €CTECTBEHHBIMH COCHS-
kamu B Antae-HoBocubupckom paiioHe JiecocTernei U IEHTOYHBIX O0POB JIECOCTEITHON
30HBI AJITaliCKOTO Kpas U pa3padoTKa peKOMEH AU MO MOBBIMICHUIO () PEKTUBHO-
CTH JIECOBOCCTAHOBJIEHHUS] HA OCHOBAHHUHU MPOBEAEHHBIX UCCIIEI0BAHU.

B cBs3u ¢ moctaBneHHON 11e/1bI0 ObUTH CPOPMYITUPOBAHBI CIEIYIONINE 33/ 1aUH
HCCIIEIOBAHUM:

- U3YYUTh OCOOCHHOCTH POCTA U PA3BUTHUS CAMOM3PEKUBAIONIUXCS HCKYCCTBEH-
HBIX U €CTECTBEHHBIX COCHOBBIX JIPEBOCTOEB B Mpe/ienax JByX Hanboee pacnpocTpa-
HEHHBIX B IOT0-3aIaJHON YaCTH JICHTOYHBIX OOPOB THUIOB Jieca: CyX0il OOp Mojaorux
BCXOJIMJICHUH U CBEXUH O0p;

- pa3zpaboTath TaOIUIIBI X0/1a POCTA UCKYCCTBEHHBIX M €CTECTBEHHBIX COCHOBBIX
JIPEBOCTOEB I10 THIIaM JIECa;

- pa3paboTaTh PEKOMEHAINH TI0 TTOBBIIICHUIO JIECOBOICTBEHHOM 3(h(PEKTUBHO-
CTH UCKYCCTBEHHOTI'O JIECOBOCCTAHOBJICHUSI.

Hayuynas HoBHM3HA. BriepBbie 111 COCHOBBIX HAaCaXKICHUU THUIIOB JiECa CYXOH
O0p MOJIOTMX BCXOJIMIJIEHUH U CBEXKUW OOP YCTaHOBIIEHO, UTO CAMOU3PEKUBAIOIIUECS
COCHOBBIE JAPEBOCTOM MCKYCCTBEHHOI'O MPOUCXOXKICHUS MPEBOCXOSAT €CTECTBEHHBIE
no npousBoautenasHocTH 110 |11 — 1V kmaccoB Bo3pacTa, a 3aTem HaOMrOAaeTCs oOpat-
Has TeHJICeHIMs. B X0/1e uccienoBanus moydeHbl HOBBIE CBEJICHUSI 00 HHTEHCUBHOCTH
CaMOM3PEKUBAHUS NCKYCCTBEHHBIX M €CTECTBEHHBIX COCHOBBIX JPEBOCTOEB, HAKOILJIE-
HUU B HUX CYXOCTOMHBIX U BAJIEKHBIX JEPEBHEB, 4 TAKKE O KOJIMYECTBE U KAUECTBE
MOAPOCTA MOJ UX N0JIOroM. BriepBble aiis pailoHa UCCiIe10BaHU COCTaBJIEHbI perpec-
CHUOHHBIE YPaBHEHHUS, OMUCHIBAIOIIME XOJ POCTa CAMOM3PEKUBAIOIINUXCS €CTECTBEH-
HBIX U UCKYCCTBEHHBIX COCHOBBIX JIPEBOCTOEB, M TaOIMIIBI X0J1a POCTa JPEBOCTOEB 10
THUTIaM Jieca ¢ UCTIOJIb30BaHUEM HHIMKATOpa HadanbHOH ryctoTel G:H. Kpome Toro, B
X0/ UCCIIETOBAHMM ObLT MPOU3BEIEH OMBIT MPUMEHEHUS UCKYCCTBEHHOW HEMPOHHOM
CETH JUIsl alllIPOKCUMAIIMU TaKCAITMOHHBIX JaHHBIX, B pe3yJbTaTe KOTOPOro ObLjia TMo-
JydeHa MaTeMaTH4eCcKasi MOJIEJb, TO3BOJISIFOLIAS BBIYUCINUTD CPETHUN TUAMETP CaMO-
M3PEKUBAIOIIETOCS APEBOCTOS ONMPEAEIEHHOTO BO3PACTA U T'YCTOTHI.

Teopernueckasi 1 NMpakTHYECKasi 3HAYUMOCTb. Pe3ynbpTarsl MCCIen0BaHMI
PaCHIMPSAIOT COBPEMEHHBIE 3HAHUS O POCTE U PA3BUTHH CAMOM3PEKHUBAIOLUXCS €CTe-
CTBEHHBIX M MCKYCCTBEHHBIX COCHOBBIX JPEBOCTOEB. MaTepuaibl UCCIETOBAHUN MO-
I'YT IPUMEHSITHCS MIPU JIECOYCTPOUTEIBbHBIX pad0TaX, MIIAHUPOBAHUU MEPOTIPHUATHH 110



HNOBBIIIEHUIO TPOAYKTUBHOCTH JIECOB M COCTABIICHUY HOPMATUBHO-CIIPABOYHBIX MaTe-
puainoB Ay Takcauuu jecoB Anrae-HoBocubupckoro paiioHa jgecocTenei u JeHToY-
HbIX 00poB. Pe3ynbTaThl uccienoBanmii UCTIOML3YIOTCS B yueOHOM Tiporiecce Dene-
PaJIbHOTO TOCYIaPCTBEHHOTO OI0PKETHOTO 00Pa30BaTENbHOTO YUPEKACHUS BHICIIETO
oOpazoBaHus «Y pajgbCKUil TOCYIapCTBEHHBIN JIECOTEXHUYECKUM YHUBEPCUTET) B PaM-
Kax JUCIUIUIMHBI «JIeCHbIE KyJIbTYpbD» (MMEETCS CIIPABKa O BHEAPEHUH).

MeToa010rMsl 1 METOAbI UCCJIEA0BAHUNA. B OCHOBY HCCIIEIOBaHUH MOJIOKEH
MeTOJI TPOOHBIX TIoIael. BpemeHnHbie poOHbIe IO 3aJI0KEHBI C YIETOM Me-
toanueckux pexomenmanuii (byaskoBa u ap., 2011; landeBa, 3anecos, 2015 6). B
XO0JI€ IPOBEACHUS UCCIIeI0BAaHUI UCTIOIb30BAINCH allpOOUPOBAHHBIE METOAUKH, TTPH-
MEHSEMBIE B JIECOBEJCHHUH, JIECOBOJICTBE U JIECHOM TAKCALUU.

IHon0keHus1, BLIHOCUMbIE HA 3ALIUTY:

- CPaBHUTEJIbHBIE OCOOEHHOCTH POCTa, Pa3BUTHUS, CTPOCHUS U MPOAYKTUBHOCTH
CaMOM3PEKUBAIOIINXCSI UCKYCCTBEHHBIX U €CTECTBEHHBIX COCHOBBIX ApeBocToeB I-VI
KJIACCOB BO3pacTa, MPOU3PACTAIONIMX B YCIOBHUSAX THUIOB Jieca CyXoil 0Op Mojorux
BCXOJIMJICHUH U CBEXKUH O0pP;

- peTHOHATBHBIC TAOIHUITHI X0J[a POCTa CAMOU3PEKUBAIONIUXCS] NCKYCCTBEHHBIX
U €CTECTBEHHBIX COCHOBBIX JIPEBOCTOEB, IOCTPOEHHBIE HA TUIIOJIOTMYECKON OCHOBE C
MpUMEHEHNEeM KOMIUIEKCHOTO noka3zatens G:H;

- PEeKOMEHJAIMH IO MOBBIIIEHUIO 3PPEKTUBHOCTH UCKYCCTBEHHOI'O JIECOBOC-
craHoBieHus B Anrae-HoBocubupckom paiioHe secocTeneil u JEHTOYHBIX OOPOB.

CreneHb 10CTOBEPHOCTH MaTepHUAJIOB. [[0CTOBEpHOCTh PE3yJIbTaTOB UCCIE-
JIOBaHUH TIOJITBEPKAACTCS OOJBIINM MO 00bEMY IKCIIEPUMEHTATIBLHBIM MaTePUAIIOM,
KOMIUIEKCHBIM MOX0/I0M K IPOBEICHUIO UCCIIEI0BaHUM, IPUMEHEHHUEM Hay4YHO 000C-
HOBaHHBIX allPOOUPOBAHHBIX METOMK, UCIIOJIB30BAHHEM COBPEMEHHBIX METOJIOB 00-
paboOTKH, aHANIM3a U OIIEHKH JOCTOBEPHOCTH JTaHHBIX.

AnpobGanus padboTel. MaTepuanbl UCCIEeI0BaHUs ObLIN MPEACTABICHBI HA ClIe-
OYIOIIMX Hay4dHbIX KOH(epeHuusx: XX MexayHapoaHOH HayyHOH KOH(EpEeHIHH
CTYJIEHTOB, aCIIMPaHTOB M MOJOJbIX Y4€HBIX «JlomoHOCOB-2013» (Mocksa, 2013);
MexayHapoaHON HayYHO-TIPAKTUYECKON KOH(PEPEHIINH, MOCBAILEHHON 60-J1eTHIO CO-
smaaust KasHUMJIXA «Jlecnas nayka KazaxcraHa: TOCTHXKEHHS, TPOOJIEMBI U TIep-
crektuBbl pazButus» (Llyuunck, 2017); IX cTyaeHueckol 37I€KTPOHHON HAay4YHOI
koH(pepennun «Crynenueckuit Hayunbiit opym 2017» (Ilensa, 2017); XI MexnyHa-
POAHOM HAYYHO-IIPAKTHYECKOM KOHKYypce «Jlydmas HaydyHO-uCClaea0BaTeNbCKas pa-
6ota 2017» (Ilenza, 2017); XI, X1, X1, X1V, XV Bcepoccuiickoit Hay4HO-TeXHUYE-
ckoi koH(epeHun «HaydyHoe TBOpUYECTBO MOJOIEXKHU — JIECHOMY KoMIulekcy Poc-
cum» (ExarepunOypr, 2015, 2016, 2017, 2018, 2019); 1l mexnynapoaHoil Hay4yHO-
TexHu4Yeckoi koHdpepenuu «Jleca Poccuun: monutuka, mpoMbIIUIIEHHOCTD, HAyKa, 00-
pazoBanue» (Caukt-IlerepOypr, 2018); VI mexayHaponaHoi HaydyHOU KOH(pEpEHIIUU
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«Hogeilue ucciienoBaHus B COBPEMEHHOW HayKe: OMbIT, TPaJAWIIMH, WHHOBAIUI)
(Hopr-Yapsbscton, 2018).

[To marepuanam nuccepranuu omyosukoBaHo 34 paboTel, B TOM 4yucie 12 B
KypHanax u3 crnucka BAK; 2 — B xkypHanax, HHIEKCUPYEMBIX B SCOPUS; 1 — B xKyp-
Haje, uaaekcupyemom B Web of Science.

CTpykrypa u 00béM auccepramum. J[uccepraimonHas padoTa HU3JI0KEHA Ha
195 crpanunax, COCTOUT U3 BBEJICHUS, IIECTH TJIaB, 3aKJIFOUECHHUSI, PEKOMEH Al Mpo-
W3BO/JICTBY, CIIUCKA JIUTEPATYPhI U 4 NPUIOKEHUN. TEKCT NpOUIIIIOCTPUPOBAH 56 pu-
cynkamu u 40 tabnuuamu. B Tekcte conepxkutcs 25 ypaBHeHUN. CIIUCOK JIUTEpaTyphl
COCTOUT U3 232 MCTOYHHUKOB, B TOM yucie 20 Ha HHOCTPaHHBIX S3bIKaX.

OCHOBHOE COIEP KXAHUE PABOTHBI

1. IlpupoaHbie ycJIOBHS pailoHA UCCIEI0BAHNM

Paifon uccnegoBaHuii HaXOJIUTCS B 30HE JKECTKUX MPUPOTHO-KIUMATUUECKUX
YCJIOBUM: pe3KO KOHTUHEHTAIBHBIN KiIMMaT; riayookoe (10 10 u 6osiee MeTpoB) 3aie-
raHvue TPyHTOBBIX BOJ; OOJIBIIIOE KOJUYECTBO CBETA U TEIJla B BET€TallMOHHOM TEpH-
0JI¢ ¥ HEIOCTATOYHOE YBIAXXHEHHE (KOJIUYeCTBO ocaakoB 250-350 MM B ro); Mpeoo-
JaJiaHue FOXKHBIX U I0T0-3aMaHBIX BETPOB CO CPeAHE CKOPOCThIO 5,1 M/c; yacThie cy-
XOBeM ¢ TeMIiepatypoii Bo3ayxa 10 40°C; manas (15-43 ¢cM) MOIIHOCTE CHEXHOTO I10-
KpOBa, MPUBOIAIIAS K IIPOMEP3aHHUIO TMMOYBKI 10 2 U 00JIee METPOB.

Penbed npeacraBiieH B OCHOBHOM 30JI0BBIMU AJUTIOBUANTBHO-aKKYMYJISITUBHBIMHU
dhopmMaMu, pacrooKEHHBIMU MapalIeIbHO OOIIEMY HalpaBJIEHUIO JICHTOYHBIX 00-
poB. OTHOCUTENBHAS BBICOTA NIECYAHBIX 0TIIOKEeHUM nocturaet 30-40 metpos. I1ouso-
o0Opa3oBaTenbHbIN MPOIECC B palloHe MCCIENOBAHUN HAET MO MOA30JIUCTOMY THITY.
[Ipeobnanarorue NOYBHI: JEPHOBO-TIOI30JUCTHIE.

CocHa oObIKHOBEHHas 3aHUMaeT 86,2% TUIOMAAN TOKPHITHIX JECHOM pacTH-
TEJILHOCTHIO 3eMeNb PakuToBCcKOTO JTIecHn4yecTBa. CpeiHui Kitacc OOHUTETA MO BCEM
noponam coctasiset 1,1, Haubonee pacripocTtpaHeHbl B ISCHUUYECTBE CPEIHETION-
HOTHBIE HacaxaeHus (0,5-07), 3anumatomue 67,0% MOKPHITOM JIECHON pacTUTEIbHO-
CThIO TI0Iaau. CaMbIMH PaCIpOCTPAHEHHBIMU B YCJIOBUSIX JIECHUYECTBA TUITAMHU Jieca
SBJISIFOTCS: CyXOM OOp MOJIOTUX BCXOJIMIIEHUH U cBexuit 60op. Ha ux gosmto mpuxoautcs
COOTBETCTBEHHO 58,9 1 23,6% MOKPHITOM JIECHON PACTUTEILHOCTHIO IIIOIA/IN.

2. CocTosiHue BOmpoca

B xone nutepatypHoro 0630pa Obljia onucaHa UCTOPHSI JIECOKYJIBTYPHOTO MPO-
M3BOJICTBA B JIGHTOYHBIX OOpax AJNTalCKOIro Kpasi, IepeYrCIeHbl UMEIOIINECS PEKO-
MEHJaluu 1Mo (OPMUPOBAHUIO BHICOKOMPOAYKTUBHBIX JIPEBOCTOEB B YCIIOBUSX JIEH-
TOYHBIX OOPOB, BBINOJIHEH aHAJIN3 OCOOEHHOCTEN (POPMUPOBAHUSI UCKYCCTBEHHBIX U



€CTECTBEHHBIX JIPEBOCTOEB U MPOAHAIM3UPOBAHBI COBPEMEHHBIC MPEICTABICHUS O
TabJIuIax X0/1a pocTa APEBOCTOEB.

B pamMkax naHHOU riaBbl YCTAHOBJIEHO, YTO HA CETOAHSIIHUN JEHD CYILIECTBYET
OOJIBITIOE KOJIMYECTBO PEKOMEHIAINN 110 POPMUPOBAHUIO BRICOKOIIPOIYKTUBHBIX JIpE-
BOCTOEB B YCIIOBUSIX JICHTOYHBIX OOPOB, OJTHAKO MHOTHE M3 HUX HEOTHO3HAYHBI U MPO-
TUBOpeUnBhI. Kpome Toro, ObLII ¢1esIaH BBIBO O HEOOXOIMMOCTH COBEPIIICHCTBOBAHUS
METOJIMKHU U TOJX0JI0OB K COCTaBJICHHIO TaOJIHIl X0/1a POCTa, CIIOCOOHBIX ONMKUCHIBATH
NEeWCTBUTEIBHBIN MpoIlecC pa3BUTHUs ApeBocToeB. [Ipu 3TOM TabIUIIBI X01a pOCTa Clie-
JyeT COCTaBIISATh HE IO KJIaccaM OOHUTETA, a TI0O €CTECTBEHHBIM psijiaM pa3BuTus. Oc-
HOBHOU KJIaCCU(UKAITMOHHON €AUHUIIEH CIIeTyeT MpU3HaTh THI Jieca.

3. Metoauka u 00b€M BbINIOJTHEHHBIX PadoT

[TpoBeaéHHBIC HCCIEOBAaHUS OCHOBAHBI HA METO/IE MPOOHBIX TUIOMIACH, 3a710-
’KEHHBIX B COOTBETCTBUM C OOLIEU3BECTHBIMU pekoMmeHnauusmu (byHbkoBa u np.,
2011; Hanuesa, 3anecos, 201506).

[Tog6op MOTEHIMATBLHO MIPUTOIHBIX HACAKIACHUHN JIJIs1 3aKJIaJIKU MPOOHBIX TJI0-
aIe TPOU3BOAMIICS HA OCHOBAaHUU TAKCAITMOHHBIX OMHUCAHUH, KapTorpauaeckoro
Marepuansa ¥ HaTypHOTO OOCJEeNOBaHUS BBHIIEIOB PakWTOBCKOTO JieCHUYECTBA. 3a-
KJIaJIKa MMPOOHBIX TUIOIIA/IeH TPOU3BOAMIACH B HACAKICHUSX TTPEATOTI0KUTEIHHO O1-
HOT'O €CTECTBEHHOIO psAJia pocTa U pa3ButHs. Bo BpeMs nepeuéra Jyisi AepeBbEB OIpe-
nensiacs kiace pocta mo Kpadry (Menexos, 1980).

Cocrapnenue Tadbauil xona pocta (TXP) ocyiiecTBis10Ch COTJIACHO METOIUKE,
onucanHoi B ctathe 3.5l. Harumona (2016). PerpeccronHble MOJIENTH COCTABIISLIUCH
Ha OCHOBAHMH JIaHHBIX MPOOHBIX TJIOMIAJEH, 3aJ0KEHHBIX B HACAXKICHUSIX OIHOTO
THUIA JIECA U OJJMHAKOBOTO MPOUCXOXKICHHUS.

B kauectBe 00beKkTa M3y4ECHHS BBICTYNAINW WCKYCCTBEHHBIC U €CTECTBCHHBIC
COCHSIKHU, IIPOU3pACTAIONME B HaU00JIee pacpOCTPaHEHHBIX B PAKUTOBCKOM JieCHUYE-
CTBE THIIAX Jieca: CyXoil OOp MOJOruX BCXOJIMJIEHUWH U cBexui Oop. Mccnemyembie
COCHOBBIE IPEBOCTOU SIBJISIIOTCS] YUCTHIMU 110 COCTABY, OJTHOSPYCHBIMU, OJTHOBO3PACT-
HBIMU (MCKYCCTBEHHBIE COCHSIKM) U YCJIIOBHO OJHOBO3PACTHBIMU (€CTECTBEHHBIE COC-
Haku). [IpoOHBIE MIOIIaAM 3aKIIaIbIBATIUCh B CAMOU3PEKUBAIOIINXCS IPEBOCTOAX 0€3
MIPU3HAKOB XO3SMCTBEHHOMN JIEATEIBbHOCTH WJIM HE3HAYUTENbHBbIM €€ BiusiHueM. Vc-
CIe0BaHUsAMH oXBaueHbl ipeBocTou C | mo VI kitacc Bo3pacra.

UccnenoBanus qmunuck 7 aet, ¢ 2013 mo 2019 rr. 3a 3ToT nepro ObLIO 3a510-
xeHo 127 npoOnbIx miomaaei. HatypHoe oOciienoBanue ObLIO MPOU3BEIECHO OoJiee
yeM B 700 Beienax PakutoBckoro necHuuectBa. [Ipu 3akmanke I1IT Ob110 3aMepeno
37336 nuaMeTpoB U 2927 BBICOT AE€PEBBHEB; 3AT0KEHO 2620 yUYETHBIX MUIOMIAI0K JJI
y4é€Ta noapocTta; B34T0 530 KEpHOB APEBECUHBI IJIsl ONMPEACICHUSI CPETHETO BO3pACTA
€CTECTBEHHBIX JIPEBOCTOEB.
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4. PocT 1 pa3BUTHE COCHSKOB HCKYCCTBEHHOT'0 U €CTECTBEHHOI0
MPOUCXO0KTEHUS

B HacaxeHHsX uccaeayeMbIX TUIOB JieCa UCKYCCTBEHHBIE COCHOBBIE JIPEBO-
CTOM UMEIOT OOJIBIIINE 3aMachl, CyMMBbI TJIOMIAJIEH CEUCHUM, CPETHUE TUAMETPHI U BbI-
COTBI [10 CPABHEHMIO C €CTECTBEHHBIMU cocHsikamH 110 III — IV knmaccoB Bo3pacra. On-
HaKo B 0oJjiee cTapIIMX KJIaccax BO3pacTa €CTECTBEHHBIE JPEBOCTOU JOTOHSIOT U Jaxe
ONEPEKAIOT UCKYCCTBEHHBIE 110 JAHHBIM ITOKA3aTEIISIM.

JIpeBOCTOM UCKYCCTBEHHBIX COCHSIKOB XapaKTepU3yloTcsl MeHblel nquddepen-
nuanuen nepeBbeB 1o auametpy. ClieioBaTesnbHO, B BO3PACTE CIEIOCTH B HCKYC-
CTBEHHBIX JIPEBOCTOAX OyIeT HaOMt01aThest 00JIee OTHOPOIHBIN BBIXO COPTUMEHTOB,
YeM B JIPEBOCTOSIX €CTECTBEHHOTO MPOUCXOKICHHUSI, OJJHAKO B IPEBOCTOSIX €CTECTBEH-
HOTO MPOUCXOXKIACHHS K BO3PACTY CIEIOCTH JI0JIsI KpYITHOM APEBECHHBI OyAET OOJBIIIE,
110 CPAaBHEHMIO C UCKYCCTBEHHBIMH JIPEBOCTOSIMH.

B nporpamme MATLAB 0bl1a nosrydeHa MaremMaTruieckasi MoJiesb, TO3BOJISIO-
11asi BBIYUCIIUTH CPEIHUN TUAMETP JAPEBOCTOS OMPEACTIEHHOTO BO3pacTa, BHICOTHI U
ryctoThl. Cpenuss ommbka anmpokcumaruu MHC cocrasuiia 10,9%.

C yBenuueHHeM BO3pacTa APEBOCTOEB U YMEHBIIEHUEM UX T'YCTOTHI IPOUCXO-
JUT YMEHBIIEHNE 3HAYE€HU KOMIUIEKCHOT'O OIIEHOYHOT0 IMOKa3aTesisd AepeBbeB. B myu-
IIIUX JIECOPACTUTEIBHBIX YCIOBUAX (TUIl Jeca cBexuii 6op (CBB) nabmrogaeTcss MeHb-
1asi HanpsLKEHHOCTh POCTa JIEPEBhEB COCHBI, KOTOPAsl IOCTUTAETCS 3a CYET OoJiee UH-
TEHCUBHOI'O CAMOU3PEKMUBAHUS JTPEBOCTOEB.

B 6osiee cyxux ycrnoBusxX TUIa jieca cyxoi 6op nosorux BexoamieHuid (CBIT)
B JIPEBOCTOSX HaKaruiMBaeTcsi OoJbliee kKoanyecTBO xyamux aepesbeB (1V-V kiacce
Kpadra), yem B ycioBusix Tumna jeca cBexuit 6op. B uckyccTBeHHbBIX apeBocTOsX | 1
Il xmaccax Bo3pacta gois nepeBbeB |V u 'V kinaccos Kpadra Gosbliie, 4eM B €CTECTBEH-
HBIX, a B 00Jiee CTapIIuX Kjaccax BO3pacTa MEHBIIIE YeM B €CTECTBEHHBIX.

5. CpaBHHUTE/IbHBINA AHAJU3 Pa3JIMYHBIX IPa(UKOB X012 pocTa
COCHOBBIX /IPEBOCTOEB

Jlannblie Takcanmonnbix onucanuii (TO) Ha pucyHkax 1 — 3 ObUIH B3ATHI U3 DJICK-
TPOHHOM TOBBIJEILHON 0a3bl JaHHBIX PakutoBckoro, CrenHo-MuxaitjioBCKoro,
O3epo-Ky3nenosckoro u KiroueBCKOTro JE€CHUYECTB, PACION0KEHHBIX B FOr0-3ama-
HOI YacTtu AnTaiickoro kpas. JlJis anmpoKCUMaluyd JAHHBIX UCMOJIb30BATUCH (PYHK-
un Tepasaku (1) 1 Mutaepiuxa (2) (Kysemuués, 1977).

YpaBHEHUSI UMEIOT CIEAYIOIIUN BU:

Y = ae b/* (1)
Y = a(1l — e b%)° (2)

rzae, Y — ICKOMBINM TaKCAallMOHHBIN MOKa3aTelb; X — CPEAHUIN BO3PACT APEBOCTOS,

JICT; € — MIOCTOSIHHAs Diiyiepa; a, b, ¢ — k03D PUIMEeHTbI ypaBHEHHS.



[Tonyuennsie k03¢ OUIIMEHTHI YpaBHEHU MTPUBEICHBI B Tabmiie 1.

Anmpokcumanust JaHHBIX TO XapakTepusyeT CPEIHIO0 TMHUIO H3MEHEHUS TaK-
CAIMOHHBIX MOKa3aTeJ e MOJATbHBIX HCKYCCTBEHHBIX JPEBOCTOEB, a AlMPOKCUMAITHS
HaIUX JaHHBIX OTPAXKAET CPEAHION JTMHUIO U3MEHEHHUS TaKCAIMOHHBIX IMOKa3aTeIeH
CaMOU3PEKHUBAIOITUXCS JPEBOCTOECB.
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Pucynok 1. — U3MeHeHHe cpeaHero AuaMeTpa HCKYCCTBEHHBIX COCHOBBIX JIpe-
BOCTOEB B ycioBusix Tuna jeca CBIl mo HammuM JaHHBIM U JIaHHBIM TaKCAIIMOHHBIX
onucanuii (TO).

B ycnoBusix tuna neca CBII cpennuii auameTp U BbICOTa UCKYCCTBEHHBIX COC-
HSIKOB IO HAIllMM JaHHBIM 3HAYUTEIBHO MEHBIIIE, YEM CPEIHUN THaMETP MOAAIBHBIX
JAPEBOCTOEB. DTO MOKHO OOBSICHUTH TEM, YTO MIPU OTCYTCTBUU PYOOK yX0J1a B COCHSI-
kax tumna jeca CbhIl HakaniamBaeTcs 00JbIIOE KOJIMYECTBO OTCTAIOIIUX B POCTE Jiepe-
BbEB, KOTOPBIE U 3aHMKAIOT CPETHUE TaKCALIMOHHBIE MOKa3aTenu. 1Ipu stom cpeanuit
3amac paccMaTprUBaEeMbIX COBOKYITHOCTEW JIPEBOCTOEB B ycioBusx Tuma jgeca ChII no-
YTU UICHTUYCH (PUCYHOK 3).

B ycnoBusix tumna neca CBb naGmrogaercss apyrasi TeHASHIUA: CPEIHUE A~
METpPBI M BBICOTBI COCHOBBIX JAPEBOCTOEB 10 HAIUM JAaHHBIM U 10 AaHHbIM TO 1o-
BOJIBHO OJIM3KHU IO CBOMM 3HAYEHUSM Ha MPOTSHKEHUH BCETO X0/a pocTa. ITO MOKHO
O0OBACHUTH TEM, UTO B O0Jsiee OJIaronpusaTHIX ycnoBusax Tuna jeca CBb camounspexu-
BAHHUE JPEBOCTOEB ITPOUCXONUT JOBOJIBHO YCIIEIIHO U 3aHWKEHHS TAKCAIMOHHBIX I10-
Ka3aTeyiel He MPOUCXOAUT.
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Pucynok 2. — 3MeHeHue cpefHeil BBICOThI UCKYCCTBEHHBIX COCHOBBIX JIPEBO-
cToeB B ycioBusax tumna jgeca CBhII mo Hammm 1aHHBIM U TaHHBIM TaKCallHOHHBIX OIH-
canuii (TO).
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Pucynox 3. — MI3aMeHeHME 3armaca HCKyCCTBEHHBIX COCHOBBIX IPEBOCTOERB B YCJIO-
Busix Tuna yieca CBII o HammM JaHHBIM U JJaHHBIM TakcalluoHHbIX onucanui (TO).



11

Tabnuua 1. — XapakTepucTuka ypaBHEHUN, OMUCHIBAIOIINX U3BMEHEHHUE CPETHUX
TaKCallMOHHBIX TOKa3aTeled MOJAIbHBIX MCKYCCTBEHHBIX IPEBOCTOEB (IO JAHHBIM
TO) u caMOU3PEKUBAIOIINXCSI UCKYCCTBEHHBIX IPEBOCTOEB (MO HAIIUM JTAHHBIM)

Takcanm- | Tun 3Havenus K03 duim- Koaddu- Ommbxka Howmep
OHHBII JaH- eHTa IUEHT JIe- anmpOKCUMAIUH ypas-
OKa3a- HBIX TEepMHUHa- HEHUS

- a b c i (R?) OCHOBHAasl CpemHsIs,
%

Juametp | an- 17,5 | 0,0526 | 2,77 0,78 +2,2cm +20,9 2

Bricora HBIC 19,3 0,0434 | 2,74 0,90 +14wMm + 14,8 2

3arac TO | 3594 | 50,6 - 0,70 +297mra | %350 1

HNuamerp | Hamm | 17,2 25,3 - 0,824 +1,8cm + 13,8 1

Bricora ITaH- 16,9 23,4 - 0,835 +14wmMm + 13,7 1

3amac wele | 190,2 | 0,0529 | 4,54 0,780 +29,0 M°/ra +20,3 2

AHaNnoruyHOe CpaBHEHUE C JIAHHBIMU JIECOYCTPOUCTBA OBLJIO POU3BEACHO IS
npeBoctoeB tumna jeca CBb. Kpome Toro, B nsiTol riaBe quccepTaivy Hallu JaHHbBIE
OBLIM COIMOCTABJICHBI C JAHHBIMU cleAyromux Tabmuil: «Oomas Tabnuia xona pocra
HOPMAJIBHBIX COCHOBBIX HacaxkaeHui» (3arpeeB u ap., 1992); «Xox pocra monHbIX
COCHOBBIX PEBOCTOEB B JIEHTOUHBIX Oopax FOra Cubupu» (IIBunenko u np., 2008);
«Xoa pocTa KyJIbTyp COCHBI ceBepHbIX oOiactedt Kazaxcrana» (MakapeHko u ap.,
2016); «Xoa pocTa OJHBIX COCHOBBIX APEBOCTOEB B MeIKOoconouHnke Kazaxcranay
(IIBuaenko u ap., 2008), a Takxke ¢ anmpOKCUMHUPOBAHHBIMU TAHHBIMH APYTUX aBTO-
poB (Mainenko, 26enb, 2008; [Tapamonos u np., 2008; Manenko, Ycomslies, 2009;
Manenxko, 2012; Manenko u np., 2015; Jlanuesa, 3anecos, 2016 a, 6, 2017; Enu3zapos,
Marneunko, 2017; KpuBomieesa u np., 2017). Ha ocHOBaHUYM NPOBEIEHHBIX CPABHEHUMN
ObLJT clIeNaH BBIBOJI O TOM, YTO Tabynia « X0 pocTa MOJHBIX COCHOBBIX IPEBOCTOEB B
MenkoconoyHuke Kazaxcrana», coctaBieHHas A.A. Makapenko u A.M. KontyHoBoii
(Makapenko u ap., 1980, 2016) u ckoppektupoBantas A.3. IlIBuieHko ¢ coaBTopamu
(2008), cornacyercs ¢ HalllMMU JAHHBIMH O XOJI€ POCTA IPEBOCTOEB JIyUllle, YEM JIPY-
rve MpOoaHATM3UPOBAHHbBIE Ta0NMIIBI X0Aa pocTta. [JJanHas Tabmuua OblLia peKOMEH 10~
BaHa HAMU K MPUMEHEHHUIO MPH IUIAHUPOBAHUU XO3UCTBEHHBIX MEPOTIPHUATHI B CAMO-
U3PEKUBAIOIIMXCA COCHSAKAX.

6. Tab1MuBbI X012 POCTA COCHOBBIX JIPEBOCTOEB

Cpennue OmMMOKM ypaBHCHHH aIlIPOKCUMAIIUH, TOJYYCHHBIX B UYETBEPTOM
TJIaBe IMCCePTAIliH, OKa3adiCh JIOBOJIBHO BBICOKHU. J[JIT yMEHBIIICHUS 3HAYCHUH Cpe/I-
HUX OIIMOOK YpaBHEHHUI MIPH COCTABICHUH TAOJIMII X0/1a POCTa ObLIT BBEIEH JOTIOTHH-
TEIbHBIA KPUTEPUH OTHECEHHSI IPEBOCTOEB K OJTHOMY €CTECTBEHHOMY PSITy — OTHOCH-
tenpHas wiomanas ceuenus (G:H). [Ipenen otknonenuit G:H Ha nose 3HaueHmit ycra-
HaBiuBaicsa £ 10 — 15% ot BeipaBHeHHOU cpeanel uHuM. [Ipu pacuére ypaBHEeHUI
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MPUMEHSUICS METOJI 00paTHOM maroBoi perpeccun. Bee koaddunreHTsl ypaBHEHUI

3Ha4YUMBbI Ha 5%-HOM YpOBHE.

VYpaBHEHUs, NOJYyYEHHbIE METOJIOM IOLIArOBOIO0 PErPECCUMOHHOrO aHaau3a,

npencraBieHsl B Tadiuie 2. @parmMeHT pazpadoTaHHON TaOIUIBI X0/]a pOCTa CaMOU3-

PEKNBAOMINXCA NCKYCCTBCHHBIX COCHOBEBIX APCBOCTOCB THIIA JIECA CBII HpI/IBeI[éH B

tadmure 3.

Tabnuua 2. — YpaBHeHUs! perpeccuu Uisi COCTaBICHUs TaOIMI] X0Jla pocTa ca-

MOM3PEKUBAIOIINXCS NCKYCCTBEHHBIX COCHOBBIX JIpeBocTOEB THMa Jieca CBII

TTokazarens YpaBHeHHE R? 5, % | Nex
OtHocuTe LA G:H = 0,0445In(A) - 0,0821VK +0,0298In(K) | 0,994 | +83 | 7.1
IUIOLIAb CEYECHHUSI
Cpennsisi  BbICOTa In(H) =-0,0131A + 1,006In(A) + 0,362In(G:H) 0,99 | £10,9 | 7.2
JPEBOCTOS
Cpemunit quaverp | In(D) = — 0,0171A + 1,119In(A) + 0,454In(G:H) | 0,998 | +6,9 | 7.3
JPEBOCTOS
Tycrora  apeso- N = — 43907G:H + 1557,4In(A) 0,966 | 119 | 7.4
CTOEB
Bunosas BeicoTa Ln(HF) = - 0,0753v4 + 0,245In(A) + 0,421vVH 0,997 | +50 | 75

[pumeuanue: R? — ko3(pPUIMEHT AeTepPMUHAIMM; & — cpeHss omuOKa anmpokcumammm; Ne -
HOMCPp YpPaBHCHMUA, K — xmacc TYCTOTEI; A - Cpe}_'[HI/Iﬁ BO3pacCT APCBOCTOA; G:H - otHOCHTECIBHAS momanab

CCUYCHUA.

Ta6nuna 3. — @parMeHT TaOIMUIBI X0a POCTa CAMOU3PEKUBAIOIITUXCS UCKYC-

CTBEHHBIX COCHOBBIX JIPEBOCTOEB THIIA JIEca CyXOH OOp MOJIOTUX BCXOIMIICHUHN

Bos- Cpennue I'y- Cymma Bupo- | 3amnac, HN3menenue 3anaca,
pacr, croTa, | ruromaseii | Boe M/ra M/ra
JIeT BBICOTA, | OHAMETp, | LIT./Ta | CEYeHUH, | YHCIO cpemHee | TeKylee
M cM M%/ra
| kmace rycToTsl
20 53 53 2420 6,6 0,735 26 1,3 -
30 7,9 8,0 2260 12,3 0,629 61 2,0 3,5
40 9,8 10,1 2146 17,2 0,583 98 2,5 3,8
50 11,2 11,5 2058 21,2 0,557 133 2,7 3,4
60 12,2 12,3 1986 24,2 0,541 160 2,7 2,7
70 12,8 12,7 1925 26,3 0,529 178 2,5 19
80 13,1 12,8 1872 27,7 0,521 189 2,4 1,0

[ToMuMO TaGIMITEI X0/Ia POCTa CAMOU3PEKUBAIOIIMXCSI HCKYCCTBEHHBIX COCHO-
BBIX JipeBocToeB Tuma jieca CBII, Oputn cocTaBiieHbl TaOJIMIIBI X0/1a pocTa JJIsl ecTe-

CTBCHHBIX COCHSIKOB 3TOI'O JXC THIIA JICCA U T36HI/IHI)I X04a pocCTta MCKYCCTBCHHBIX U

€CTECTBEHHBIX COCHOBBIX ApeBocToeB TuIa jeca CBb.
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3akioueHue

TeopeTnueckyio 4acTh pabOThI COCTABISIIOT UCCIEIOBAHUS POCTA, CTPOCHUS U
Pa3BUTHSI CAMOM3PEKNUBAIOIINXCS COCHOBBIX IPEBOCTOEB, NMPOU3PACTAIOIINX B YCIO-
BUAX THIIOB Jieca CyXOi OOp IMOJIOTUX BCXOJIMJICHUH M CBEXUN OOp, HA TEPPUTOPHUH
Anrae-HoBocuOupckoro paiioHa jecoctenei 1 JIEeHTOUYHbIX OOPOB JECOCTEHON 30HBI
Adnraiickoro kpas. [IpuknagHbie acniekTsl paboThl 3aKIII0YAIOTCS B pa3pabOTKe peruo-
HaJbHBIX TAOJMI] X0Jla POCTa CAMOM3PEKUBAIOIINUXCSA UCKYCCTBEHHBIX U €CTECTBEH-
HBIX COCHOBBIX JPEBOCTOEB, ITIOCTPOCHHBIX HA TUIIOJIOTUYECKOW OCHOBE C MpPHUMEHE-
HUEM KoMmIuiekcHoro nokaszatens G:H u pa3paboTke pekomMeHaAalui TPOU3BOJICTBY.

Ha ocHoBaHuu rccnea0BaHui cieaHbl CIeyIOINE BHIBOABI K 0000IIEHUS:

1. B HacaxAeHUSAX UCCIEAYEMBIX TUIIOB JIECA UCKYCCTBEHHBIE CAMON3PEKHUBA-
IOLIUECS] COCHOBBIE JIPEBOCTOM 00Jiee MPOU3BOIUTEIBHBI IO CPABHEHUIO C €CTECTBEH-
HbIMU cocHsikamu ToJibko 10 III — IV knaccoB Bo3pacta; B 6ojiee crapiimx Kiaccax
BO3pAcTa €CTECTBEHHBIE IPEBOCTON HE YCTYHAIOT U JIaK€ MPEBOCXOAAT UCKYCCTBEH-
HBIE APEBOCTOM MO MPOU3BOAUTEIBHOCTH.

2. JIpeBOCTOM HCKYCCTBEHHBIX COCHSKOB XapaKTepU3YIOTCsS MeHbluel audde-
peHuumanuen 1epeBbeB o auaMmerpy. CiaeaoBaTesbHO, B BO3pacTe CIENOCTH B UCKYC-
CTBEHHBIX JIPEBOCTOSIX OyJeT HaOII0AaThCs 00JIee OAHOPOIHBINA BBIXO/ COPTUMEHTOB,
4EM B JPEBOCTOSIX €CTECTBEHHOI'O IIPOUCXOKIAEHHUS, OJHAKO B IPEBOCTOAX €CTECTBEH-
HOTO MPOUCXOXKACHHS K BO3PACTY CHEIOCTH J10J1s1 KpYITHOM ApeBeCHHBbI OyAeT OOJbIIE,
10 CPAaBHEHMIO C UCKYCCTBEHHBIMH JIPEBOCTOSMH.

3. OgHUM U3 OCHOBHBIX KPUTEPUEB, ONIPEAEIIAIOLIINX POCT U Pa3BUTHE COCHOBBIX
JAPEBOCTOEB, ABIISETCS IyCcTOTa. ECTECTBEHHBIE COCHSAKHM HAYMHAIOT (POPMUPOBATHCS C
OOJBITIEH HAYaIBbHOM T'yCTOTOM MO CPaBHEHUIO ¢ MCKYCCTBEHHBIMHU, OJIHAKO IMPOIIECC
W3PEXKMBAHUS B HUX IPOTEKAET UHTEHCUBHEE, U K cepenune Il kimacca Bo3pacra ry-
CTOTBI B COCHSIKAX Pa3JIMYHOIO MPOUCXO0XKICHUS BHIPABHUBAIOTCS.

4. MakcuMaJIbHOE KOJIMYECTBO BaJIEKHBIX IEPEBBEB B COCHsIKax Tuna jeca CBb,
HE3aBUCHUMO OT POUCXOXKICHUS, HaKarumBaeTcs B 11 kinacce Bo3pacrta, a B yCIOBUAX
tumna Jieca CBII — B IV knacce Bo3pacta. [Ipu 3ToM HanOoIbIIMI 3amac CyXoCTosl B
€CTECTBEHHBIX HaCaXICHMIX, HE3aBUCHUMO OT THMa Jeca, HabioaaeTcss B V Kiacce
BO3pAacTa, a B UCKYCCTBEHHbIX HacaxaeHusx — B 1.

5. B macaxnaenusax tuna jeca CBII B npeBocTosIX HakarumBaeTcs 00JIbIee Ko-
mudecTBo xynmux aepeBbeB (1V-V kinacc Kpadra), uem B ycnosusix tTuna neca CBB.

6. B nyummx necopactutenbHbIX ycnoBusx (tun jieca CBbB) nabmropaercs
MEHbIIask HAPSHKEHHOCTh POCTa IEPEBbEB COCHBI, YTO 0OBSICHAETCS 00JI€€ HHTEHCUB-
HBIM CaMOU3PEKUBAHUEM JAPEBOCTOEB.

7. I1ox mosI0rOoM HUCCIIeyeEMbIX COCHOBBIX IPEBOCTOEB BCXO/bI U IMTOAPOCT MPEN-
CTaBJICHBI OJTHOM MOPOION — COCHOM OOBIKHOBEHHOM. CpeHMI1 BO3pACT MOAPOCTa HA
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oonpmHcTBe [1I1 cocTaBun 4-5 ner. Haubomnee npeacraBieHHas KaTeropus moJipocTa
M0 KPYMHOCTU — MEJIKUH, 10 )KU3HECTIOCOOHOCTH — JKU3HECTIOCOOHBIA.

8. Tabnuia «Xoa pocTa MOJHBIX COCHOBBIX JIPEBOCTOEB B MeJIKOCOmouHnke Ka-
3axcraHa», coctaBieHHas A.A. Makapenko u A.W. KoiTyHOBOI U CKOPPEKTUPOBAH-
Hasg A.3. IIIBUAEHKO ¢ COaBTOpaMH, COTJIACYETCA C HAIIMMH JAHHBIMHU O XOJE pOCTa
JIPEBOCTOEB JIyUllle, YeM JPYTHUE MpoaHaAIM3UPOBaHHbIE Ta0IMIIbI X012 pocTa. Crieno-
BaTENbHO, JIAHHYIO TAOJIMIy MOKHO PEKOMEHAOBATh K MCIOJb30BaHUIO B CaMOU3pe-
YKUBAIOIIUXCA COCHIKAX paliOHa UCCIIENOBAHUM.

9. B UCKYCCTBEHHBIX HACAKIICHUAX THIA JIECa CYXOl OOp MOJIOTHX BCXOJIMIIE-
HUH, CO3MaHHBIX C TycToTOM 4,0 — 6,0 THIC. IIT./Ta, B HAaYajie BTOPOTO KJlacca Bo3pacTa
octaércst okosio 50% pacTymmx AepeBbeB. ITOTO AOCTATOYHO JJIsl TOTO, 4TOOBI K 1V
KJIACCy BO3pacTa u3 HUX cPOpMUPOBATHCH BICOKOIIOJTHOTHBIE IPEBOCTOH.

10. B ycnoBusx Tuma jieca CBeXHit 00p, MOUTH BCE M3Y4YaBILIMECS HAMHU UCKYC-
CTBEHHBIE PEBOCTOM MUMeNH TycToTy nocaaku 4,0 — 8,0 Teic. mir./ra. [Ipu sTom ape-
BOCTOM ¢ rycToToi nmocajku 4,0 — 6,0 Thic. IIT./Ta K HaYajay BTOPOTro Kjlacca Bo3pacTa
camom3pexuBanuchk Ha 40 — 50%, a npeBocTou ¢ ryctoroit 6,0 — 8,0 ThIC. mIT./Ta — HA
60 — 70%, mpuxos, BUAUMO, K ONITUMAJIGHON B JIAHHBIX YCJIOBUSIX TYCTOTE — OKOJIO
2,5 Tteic. miT./Ta. ClieoBaTeIbHO, B YCIOBUSAX IAHHOTO TUIIA JiIeca HET HEOOXOAUMOCTH
co37aBaTh JIECHBIE KYJIbTYPHI C TyCTOTOM nocaaku oosee 4,0 — 6,0 Thic. mIT./Ta.

IIpensoskennst Npou3BOACTBY

1. B cocHoBbIX HacaxnaeHusix Anrae-HoBocuOupckoro paiiona jecoctenei u
JIEHTOYHBIX OOPOB HEOOXOJIMMO CBOEBPEMEHHOE MPOBEACHUE PYyOOK yXoja 1Mo HU30-
BOMY METOJy C OOpPE3KOM CyubeB y OCTaBJSIEMBIX Ha JIOpallBaHUE JEPEBbEB Ha BbI-
coTy 10 2,5 M. /lanHO€ MepomnpusiTue 00eCIeYUT CHUKEHUE KOJIMYECTBA HAalTOUBEHHBIX
TOPIOYMX MAaTEPHAJIOB, OBBIIICHHUE ITOXKAPOYCTOMUYNBOCTH APEBOCTOEB PY MUHUMHU-
3alMM OITACHOCTH MEPEX0/1a HU30BBIX M0KaPOB B BEPXOBHIE.

2. IlepBoouepesHBIMH 00BEKTAMU PYOOK yX0/1a SABIJISIFOTCS UCKYCCTBEHHBIE COC-
HOBBIC HACAXKJICHUSI TUIIA JIeca CyXOi OOp MOJOTUX BCXOJIMIICHUH.

3. B kaduecTBe OOBEKTUBHOTO KPUTEPHS 17151 000CHOBAHMSI HEOOXOMMOCTH MPO-
BeJICHUA pYOOK yX0Jla peKOMEHAYETCSl MCIO0JIb30BaTh KOMIIEKCHBIA OLIEHOYHBIH TO-
Ka3aTelb.

4. B ycnoBusix uccnenyembix TunoB jgeca (CBb, CBIT) pekomenayemas rycrora
MOCAJIKU JIECHBIX KynbTyp: 4,0 — 6,0 ThIC. IT./Ta. He pexomMeHayeTcss yMEeHbIIATh Ty-
CTOTY MTOCAJKU HHKE 4 ThIC. IIT./Ta 6€3 HAy4YHOr0 00OCHOBAHUS, MOCKOJIbKY CHUYKEHUE
I'YCTOTBI HOCAJIKH MOKET MOBBICUTH BEPOATHOCTb TMOEIH JIECHBIX KYJIbTYP U IPUBECTH
K (pOpMUPOBAHUIO PEIKOCTOMHBIX TPEBOCTOEB.
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5. Ha yyacTtkax, rJie HICKyCCTBEHHOE JIECOBOCCTAHOBJICHHUE MTPOUCXOIUT HEYHO-
BJICTBOPUTENILHO (OUEHB CyXHE U CYXHE JIECOPACTUTEbHbBIE YCIOBUS; KPYTHOILIOMIA-
HBIE TapH; BEPIIUHBI XOJIMOB; YYaCTKH, MOJIBEP)KEHHbBIE BETPOBOM 3PO3HUHU U Jp.) IpU
CO3/IaHUU JIECHBIX KYJIBTYpP PEKOMEHIYETCSl MPOU3BOAUTH IPEABAPUTEIBHYIO ITOCAAKY
uBbl ocTposrctHoi (Salix acutifolia Willd.).

6. [Ipn co3gaHuu JECHBIX KYJIBTYp CJelyeT MPOCKTUPOBATh TEXHOJIOTMYECKHUE
KOPUIOPBI JAJIsl TOCIEAYIOMINX MEXaHU3HPOBAHHBIX arpoTeXHUYECKUX U JIECOBOJ-
CTBEHHBIX YX00B. [Ipn HE06X0IMMOCTH Ha MECTE TEXHOJIOTMYECKUX KOPUIOPOB BO3-
MO>KHa MOCAaJIKa UBBI OCTPOJIUCTHOM.

7. Ilpu mpOEKTUPOBAHUHM B CaMOM3PEKUBAIOIINXCS COCHOBBIX HACAXKIACHUSIX
paiioHa uccieJoBaHUN pyOOK yX0/1a U IPYTUX JIECOBOICTBEHHBIX MEPONPUATUI PEKO-
MEHAYEeTCS UCTO0Ib30BaTh pa3paboTaHHbIe TAOIUIIBI X0/a pOCTa.

8. [l npuHATHS ONTUMAJIbHBIX PEUICHUN PU MPOESKTUPOBAHUH U TIPOBEICHUH
JIECOBOJICTBEHHBIX, TIPOTHBOIIOKAPHBIX U IPYTHX JIECOXO3IHCTBEHHBIX MEPOIIPHUATHIMA
B Anrae-HoBocuOupckom pailoHe jecocteneil v JEeHTOYHBIX OOpOB I€1ecOo00pa3HO
MCIIOJIb30BaTh UCKYCCTBEHHbIE HEPOHHBIE CETH.

Cnncok patoT, ony0JJMKOBAHHBIX AaBTOPOM 110 TeMe IUCCePTANNH

B uzoanusax, unoexcupyemuix ¢ Scopus u WosS:

Osipenko, A.E. Development of the neural network for the taxation indices /
A.E. Osipenko, S.V. Zalesov, N.P. Bunkova, O.V. Tolkach, G.G. Terekhov // CEUR
Workshop Proceedings. — 2018. - Volume 2131. - URL: http://ceur-ws.org/Vol-
2131/paperl?.pdf

Osipenko, A.E. Productivity of Artificial Pine Stands in Ribbon Forests of the
Altai Territory / A.E. Osipenko, S.V. Zalesov // LESNOY ZHURNAL-FORESTRY
JOURNAL. - 2018. - Bwm. 2. - Ctp. 33-39. (DOI: 10.17238/issn0536-
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1315/316/1/012047)
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