
OT3hlB 

04>u11,uaJILH0I'O onnoueuTa 

ua ,ll;HCcepTall,HIO HHKHTUHOH AJieHbl ,ll;MHTpHeBHbl «Onpe,ll;eJieHHe 1anac0B yrJiepo,ll;a B 

C0CH0BbIX ,ll;peB0CT0HX XBOHH0-mup0K0JIUCTBCHHblX JICC0B C UCU0Jib30BaHHeM ,[);aHHblX 

BblCOKO,[J;eTaJibHOH C'bCMKH», npe,ll;CTaBJieuuyro ua C0HCKauue yqeuou CTeneuu KaH,ll;U,[J;aTa 

6HoJioruqecKHX uayK no cneu,uaJILH0CTH 1.5.15 - 3K0JioruH (6uoJioruqecKHe uayKH) 

Mccne,n:oaamrn AneHbl ,[(MHTpHeBHbl HmrnTHHOH II0CBjjIUeHbl m~eHHIO aapHa6eJibHOCTH 

MOpq>oMeTPHqecKHX H rrpo.n:yi<UH0HHblX xapaKTepHCTHK C0CH0BbIX ,n:peB0CT0eB B II0,n:30He XBOHHO­

mHp0K0JIHCTBeHHbIX JieC0B 3aIIa,n:HOH qacTH PyccKOH paBHHHbl Ha 6a3e MeT0.D:0B BblCOKo,n:eTaJibHOH 

CoeMKH H pa3pa60TKe MeTO,n:0B MaIIIHHH0ro o6~eHHSI H HeiipOHHblX ceTeii. Pe3yJibTaTbl HX 

Heo6xo,n:HMbl .D:JISI cpaBHHTeJibH0fO aHaJIH3a yrrrepo,n:Horo 6anaHca H II0CTpoeHHSI rrporH03HbIX 

MO,n:eJieii JieCHblX 3K0CHCTeM B ycJI0BHSIX fJI06aJibHOfO H3MeHeHHSI KJIHMaTa H HerrpepbIBH0fO 

aHTP0IIoreHH0f0 B03,n:eiiCTBHSI. Ilo .D:aHHOH rrpo6JieMe K HaCT0SIIUeMy BpeMeHH HaK0IIJieH 

.D:0CTaT0qH0 60JibillOH 061>eM HHq>OpMaUHH, HO rro,n:xo,n:bl H MeT0.D:bl MHHyamHX JieT He 

o6ecrreqHBaIOT HY)KHYJO ToqH0CTb ,n:aHHbIX H He II03B0JISIIOT .D:0CT0BepH0 BbISIBHTb perH0HaJibHbie 

oco6eHHOCTH yrJiepo,n:Horo 6IO,n:)KeTa a Jiecax. HarrpHMep, MH0f0JieTHHe K0JI0CCaJibHbie o6oeMbl 

JiecoyCTP0HTeJihHbIX MaTepHaJI0B M0)KH0 HCII0Jib30BaTb JIHillh .D:JISI rrpH6JIH3HTeJibHOH 011,eHKH 

q>yttKIJ,HOHHpOBaHmI JieCHbIX coo6mecTB H rrporH03a HX pa3BHTHSI B 6y,n:ymeM. 

,[(HccepTall,HOHHM pa6orn qeTK0 CTPYKTypHp0BaHa. OHa C0CT0HT l-13 BBe,n:eHmI, IISITH rrraB, 

BhIB0.D:0B, CIIHCKa JIHTepaTypbI, ceMH rrpHJIO)KeHHH H CIIHCKa 0CH0BHbIX COKpameHHH, 

yrroTPe6JISieMbIX B TeKCTe. PyKOIIHCh H3JI0)KeHa Ha 204 CTp., BKJIIOqaeT 13 Ta6m111, 11 56 

BblCOKOHHq>OpMaTHBHhIX HJIJIIOCTPaI.J;HH ( q>OTOCHHMKH o6oeKTOB HCCJie.[(OBaHHH n rrpou;ecca 

II0JieBbIX pa6oT, HafJISI.D:HbIMH KapTOCXeMaMH n ,n:narpaMMaMH). CrrHCOK JIHTepaTypbl BKJIIOqaeT 260 

HCT0qHHK0B, H3 HHX 166 orry6rrHKOBaHhl Ha HH0CTpaHH0M SI3bIKe. 

Bo BBe,ll;eHHH (6 CTp.) o6ocHOBaHa aKTVaJibH0CTb TeMbl HCCJie,n:oBaHHH, pacKpbITa Ha~HM 

H0BH3Ha H rrpaKTHqecKM 11,eHH0CTb II0JI~eHHbIX pe3yJibTaT0B, rrpHBe,n:eHbl cae,n:eHHSI 06 arrpo6a11,HH 

pa60Thl, o6oeMe H CTPyi<Type .n:nccepTaIJ,HH. AJieHa ,[(MHTPHeBHa y6e.[(HTeJibHO II0Ka3aJia 

Heo6xO,n:HMOCTb rrepexo,n:a K HCII0Jib30BaHHIO BbICOKo,n:eTaJibHOH C'beMKH C rrpHMeHeHHeM 

6ecrrHJIOTHbIX JieTaTeJihHbIX arrrrapaT0B (6IlflA) BITnA, 06ecrreqHaa10meii Tpe6yeMoe KaqecTBo 

HCCJie,n:OBaHHH H II03BOJISIIOIUeii IIp0B0.D:HTb TOqHbIH H rny6oKHH aHaJIH3 CTPYKTYPhI .n:peB0CT0eB, 

KaK 0CH0Bbl M0HHT0pHHra rryJI0B yrrrepo,n:a. EID qeTK0 o603HaqeHa ueJib HCCJie,l),OBaHHH -

onpeOellumb 3anacbz y2I1epooa e cmeo!loeou opeeecw-1e 1-ta 0C1-toee 01,Je1-tKU cmpyKmyp1-tbZX u 

6uoMempu1JecKux xapaKmepucmuK coc1-toebzx opeeocmoee xeou1-to-mupoKoJ1ucmee1-t1-tbZX Jlecoe 

ope1-tupoea1-t1-tblX Mecmoo6uma1-tuu 1-ta 3anaoe PyccKOU pae1-tU1-lbl C npUMe1-te1-tueM 

ycoeepme1-tcmeoea1-t1-tbZX Memoooe o6pa6omKu oa1-t11bzx ebzcoKoOemaJlb1-tou cbiiMKU. IlocTaBJieHHOM 

11,errH II0JIH0CTbIO C00TBeTCTBYJOT 3a,uaqff (3) H 3aIUHIUaeMbie II0JI0)KeHHSI (3). OHH K0HKpeTHbl If 

B3alfM0CBSI3aHbl Me)K.D:y co6oii. 

Y ,n:aqffbJM CJie,n:yeT rrpmHaTb BbI6op o6oeKTOB lfCCJie,n:oBaHHH - C0CH0BM qiopMaIJ,lfSI caMaSI 

pacrrpocTpaHeHHM B II0.D:30He XBOMHO-mHpOKOJilfCTBeHHbIX JieC0B H ee .n:peB0CT0HM rrpncyIIJH 

3HaqnTeJibHbie 3anaCbl q>HTOMaCCbl If 3aKperrJieHHbIM B IlporpaMMe 6Horeo11,eHOT1fqecKHX 

HCCJie,n:oaaHHH p AH. O6oeKTbl lfCCJie,n:oaaHHH no,n:o6paHbl no B03paCTH0MY npHHIJ,Imy - ,n:peB0CTOlf 
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HCCJie,n:oBaHHhIX HaCa)l()];eHHH rrpe,n:CTaBJieHhl pa3HhIMH KJiaCCaMH B03pacrn H BCe rrpompacTaIOT B 

CXO.[(HbIX ycJIOBH5IX - ,n;peHHpOBaHHblX 3KOTOIIax. 

HoBH3Ha pe1yJJLTaTOB 3aKJI10qaeTca B orrpe.n:eneHHH H aHaJIH3e 3arrac0B yrnepo.n:a B 

CTBOJIOBOH ,n;peBeCHHe COCHOBbIX JieCOB pa3Horo B03pacTa H rrpOHCXO)l()];eHJrn. 3n1 HCCJie,n;oBaHH5l 

BbIIIOJIHeHbI BrrepBbie Ha OCHOBe pa3pa6oTaHHOro AneHOii: ,nMHTpHeBHOH MeTO,n:a aBTOManiqecKoii: 

cerMeHTfill;HH MaTepHaJIOB EllJIA-c'heMKH C HCI10Jib30BaHHeM Heii:pOHHOH ceTH H 

ycoBepmeHCTBOBaHHoii: e10 Mo,n:enH Mask R-CNN. HoBbIM .sIBAAeTc.sr H TO, qTO e10 o6ocHoBaHa 

3<p<peKTHBHOCTb HCIIOJib30BaHH5I rronyqeHHbIX .n;aHHbIX B Kaqecrne rrporH03HbIX rrapaMeTpOB 

(rrpe,n;HKTOpoB) .[(JI5l yrnepo,n;Horo 6anaHca H pa3HbIX 6HO- H MOp<poMeTpHqecKHX xapaKTepHCTHK 

COCHOBbIX JieCOB. 

IlpHKml)],Hoe 1uaqeuHe noJJyqeuuLix pe1yJJLTaTOB orrpe.n;eAAeTca HX TeopeTHqecKoii: 

3HaqffMOCTbIO - OHH MoryT 6bITb IIOJie3HbI B pa3HbIX CMe)KHbIX HarrpaBJieHH5IX JieCHbIX HayK: 

reo6oTaHHKe, JieCHOH TaKCaUHH, JieCOBO.[(CTBe, JieCHOM pecypcoBe.n;eHHH, 3KOJIOfHH H .n:p., rrpH 

MOHHTOpHHre COCT05IHH5I COCHOBbIX JieCOB ,n;pynt:x perHOHOB, a TaK)Ke IIOCJie COOTBeTCTBYIOI.UeH 

MO.[(HqJHKfill;HH .[(JI5l MOHHTOpHHra B ,n;pyrHx JieCHbIX <popMaUH.sIX H B pa3HbIX ,npyrHX 

HCCJie,n;oBaTeJibCKHX rrpoeKTax. KoHeqHo, CJie,n;yeT yqHTbIBaTb ,n;oporyIO CTOHMOCTb HCI10Jib30BaHH5l 

ETIJ1A. Ilo3TOMY He cJie,n;yeT O)KH,n;aTb 6h1crporo BHe,n;peHH5I EllJ1A-c'heMKH B rrpoH3Bo,n;crno. 

,I(OCTOBepuoCTh pe3yJJLTaTOB He BbI3hIBaeT COMHeHHH. orrpe,n;eJiaeTca 

MeTO.[(OJIOfHqecKoii: ueJIOCTHOCTbIO pa60Tbl, 6oJiblllHM o6'heMOM rpaMOTHO rrpoaHaJIH3HpOBaHHbIX 

<paKTHqecKHX ,n;aHHbIX, co6paHHbIX JIHqffO aBTOpOM, HCI10Jib30BaHHeM COBpeMeHHbIX cpe,n;CTB H 

MeT0.[(0B HCCJie,n;oBaHHH. Pe3yJibTaTbI arrpo6HpOBaHbI ainopoM Ha MHOroqHcJieHHbIX KOHcpepeHUHIDC 

H <pOpYMax pa3HOro ypOBH5I; orry6JIHKOBaHbl 6onee qeM .[(OCTaToqHo - 14 pa6oT, H3 HHX 3 BXOMT B 

CITHCOK H3,[(aHHH, BKJIIOqeHHbIX B IlepeqeHb BAK, 1 - rnasa B KOJIJieKTHBHOH MOHOrpa<pHH, 10 

rry6JIHKau;Hii: rrpe,n;cTaBJieHbl Te3HCaMH .[(OKJia,n;OB Ha BCepoCCHHCKHX H Me)l()];yttapo,n;HbIX HayqHbIX 

KOH<pepeHUH.sIX. 

r JJaBa 1. 3KOJJOrHifCCKHC HCCJIC~OBaHHH COCHOBLIX JICCOB H B03MO,KHOCTH 

HCDOJlh30BaHHH BhlCOKO~eTaJILHOH a3pOKOCMHifCCKOH C'bCMKH (6 CTp.) co,n;ep)KHT 

TeopeTHqecKHe rrpe,n;rrocbIJIKH HCCJie,n;OBaHHH, 6a3HpyIOrn;HeC5I Ha myqeHHOCTH BOrrpoca H 

co6CTBeHHOM Bl'.l,[(eHHH rrpo6JieMbl. B Haqane rJiaBbI ,n;HccepTaHT o6ocHOBbIBaeT Ba)KHOCTb 

IIOCTaHOBKH HCCJie,n;oBaHHH, rro,n;qepKHBaeTC5I 3KOCHCTeMHa5l H 6HOC<pepHa5I 3HaqHMOCTb COCHOBblX 

JieCOB H HX II1Hp0Ka5l rrpe,n;cTaBJieHHOCTh B JieCHOM IIOKpoBe CTpaHhI, YKa3aHhl paii:OHhI H 3KOTOIIbl 

HCCJie,n;oBaHHH. fJiaBa COCTOHT H3 rpex pa3,n;eJIOB, BKJIIOqaIOrn;Hx no 1-4 rro,n;pa3,n;eJia. B pa3,n;eJie 1.1 . 

«JJeca c npeo6JlaOaHueM Pinus sylvestris L.: 3Ha'-leHue, 3KOfl02U'-lecKaR nnacmu'-lHocmb u apeGJ1 

pacnpocmpaHeHtm» Ha OCHOBe aHaJIH3a JIHTepaTypHbIX ,n;aHHbIX rrp1rne,n;eHa HHqJOpMaUH5I O pom-1 H 

pacrrpe,n;eJieHHH COCHOBbIX JieCOB Ha IIJiaHeTe H B PocCHH, HX BKJia,n;e B rro,n;.nep)KaHHH 

6Hopa3H006pa3H5I H 6HOJIOfHqecKOH ycTOiiqHBOCTH 3KOCHCTeM (rro,n;pa3,n;eJI 1.1.1 ). Ilo,n;qepKHBaeTC5I 

3HaqffMOCTb H3yqeHHSI a,n;arrTaUHOHHbIX xapaKTepHCTHK COCHbI (Pinus sylvestris), 5IBJISIIOI.Ueiksr 

0.[(HOH H3 rnaBHbIX necoo6pa3yIOIUHX H 3KOHOMHqecKH-UeHHbIX rropo.n: CTpaHhI. YKa3hIBaeTC51, qTQ 

COCHOBbie Jieca o6Jia,n;aIOT 6oJiblllHMH 3aIIaCaMH yrJiepo,n;a H cJiy)KaT HH,n;HKaTopOM ,[(HHaMHqeCKHX 

rrpoueccoB B KOHTeKCTe KJIHMaTHqecKHX H3MeHeHHH. B oco6brn rro,n;pa3,n;eJI (1.1.2) BbI,n;eJieHa 

HHqJOpMau;1rn O xopOJIOfHqecKOH rrpHypoqeHHOCTH H JieCOBO,[(CTBeHHbIX CBOHCTBax COCHbI, ee 
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OTHOIIIemrn: K pa3HbIM <pa.KTOpa.M cpe,n:bI B rrpouecce OHTOfeHe3a; OIIHCbIBaIOTC& 

6HOMOp<pOJIOfH"tJeCKHe a,ri;arrTal(HH B pa3HbIX ycJIOBH.HX rrpOH3pacrnmrn; rrpHBO.l(&TC& IIOCJie.l(HHe 

CBe,n:eHH.H (KOHel( MHHYBIIIero CTOJienrn) 0 BKJia,rJ;e COCHOBbIX ,n:peBOCTOeB B ro,n:H"tJHOM 

,n:errom1poaamrn yrnepo,n:a H o6ma& Ol(eHKa yrnepo.n:a B <pHTOMacce. 

B 3aKJIIO"tJHTeJibHOM rro,n:pa3,n:ene (1.1.3) BCeCTOpOHHe pacCMO'fl)eHa HCTOpH& H3y-qeHHOCTH 

COCHOBbIX JieCOB B IIO.D:30He XBOHHO-IIIHpOKOJIHCTBeHHbIX JieCOB (KanHHHHrpa,ri;CKM, CMOJieHCKM H 

Ep&HCKM o6rracTH). OTpa)KeHhI oco6eHHOCTH pacrrpocTpaHeHH& THIIOB rreca B rrpe,n:errax apeana 

COCHbl, rrecHCTOCTb, 3HaqlfMOCTb pa3HbIX <pa.KTOpOB B cyKI(eCCHOHHOM rrpouecce COCH&KOB, HCTOpH& 

HHTPO.D:YKI(Hlf COCHbl If paHOHHpOBaHH&, H ,n:p. nOJibIIIOe BHHMaHHe y,n:eJieHO MeTO,n:aM 

HCCJie.l(OBaHHH, COIIOCTaBJieHHID Ha3eMHbIX .l(aHHbIX If CIIYTHHKOBbIX H306pa)KeHHH. ,ll,HccepTaHT 

rrpaBHJibHO OTMe"tJaeT, qTo rrpH BbICOKOH TOqHOCTlf KJiaCCH"tJeCKHe MeTO.D:bI: reo6oTaHHqecKHe H 

Ta.KCal(HOHHbie, 6orree rrpHeMJieMhl .l(JI& KOHKpeTHbIX y-qaCTKOB (rrpo6HbIX rrrroma,ri;eil (Illl), KaTeH 

MaJiblX peK). He Bcer,n:a pe3yJihTaThl, rrorry-qeHHhie Ha HX OCHOBe, MO)KHO HHTeprrpeTHpOBaTh Ha 

6oJiblIIHe TeppHTOpHH. OHa TaK)Ke YKa3bIBaeT Ha qacTO BbICOKYIO CTerreHb BapbHpoBaHHH Ha3eMHbIX 

,n:aHHbIX C ,n:aHHbIMlf .D:HCTaHI(HOHHOfO 30H.D:HPOBaHH&, "lJTO He o6ecrre"tJHBaeT ,n:ocTaToqHYID TOqHOCTb 

orrpe,n:erreHH& ,n:a)Ke TaKHX rrapaMe'fl)OB, KaK .D:Ha.MeTp, BbICOTa H B03paCT ,n:peBOCTOeB. Ha OCHOBe 

3HaHHH O COCTO&Hlflf JieCOB COCHOBOH cpopMal(lflf If aHaJIH3a MeTO.D:OB HX HCCJie,n:oBaHHH 6bIJI c,n:erraH 

BbIBO,ll; 0 Heo6xo,n;HMOCTH rrpHMeHeHH& ,ll;JI& Ol(eHKH xapa.KTepHCTHK JieCHbIX coo6mecTB B 3aIIa,rJ;HOM 

"tJaCTlf PyccKOH paBHHHbl BbICOKO,n:eTaJibHOH a3pOKOCMH"tJeCKOH CbeMKH, o6ecrre"tJHBaIOmeil 

IIOJiy"tJeHHe ,n;aHHbIX BbICOKOfO pa3peIIIeHH.H. 

B Ha"tJane pa3,n;ena 1.2. «H3y'le1me Jlecoe c ucnoflb30BaHueM oaHJlblX cnymHuKoeou cbeMKU 

ceepX6blCOK020 npocmpaHcmee1lJl020 pmpeiuemm» OIIHCaHbl rrpeHMymeCTBa crryTHHKOBbIX ,n;aHHbIX 

VHR, rrorry-qeHHbIX B OIITH"lleCKOM .D:HaIIa30He, rrepe.n: ,n:pyrHMH MeTO,ll;a.MH ,ll;HCTaHI(HOHHOfO 

30H,n;HpOBaHH&. ,ll,HccepTaHT rny6oKO rrpopa6oTaJia JIHTepaTypy no BbICOKO,ll;eTaJibHOH KOCMH"tJeCKOH 

CbeMKH, Ha"tJHHM C MOMeHTa ee HCIIOJib30BaHH& (80-bie fO,ll;bI) .n;o HaCTO&mero BpeMeHH .D:JI.H 

MOHHTOpHHra py6oK H COCTO&HH& JieCOB, Ol(eHKlf ymep6a OT IIO)KapoB If pe3yJibTaTOB 

JieCOBOCCTaHOBJieHH& Ha rap.HX H Bbipy6Kax, orrpe,n:eJieHH& Bli.D:OBOfO ( rropo,n:Horo) pa3H006pa3H51, 

C'fPYKTYPhl JieCHOfO rrorrora, 3aIIaCOB yrnepo,n:a If <pHTOMaCCbl H peIIIeHH51 .n;pyrHX 3a,zi;aq, EID 

rrpoaHaJIH3HpOBaHbl pa3H006pa3Hble MeTO.D:bl If rro,n:xo,n:bl ,n:JI& o6pa60TKH CHHMKOB co 

CBepXBbICOKHM pa3peIIIeHHeM. Pe3yJibTaTbl ::noro aHaJIH3a JIOflf"lJHO rrpe,n;CTaBJieHbl B .n;ayx 

rro,n:pa3,n:enax. B rrepBoM rro,n:pa3,n:erre 1.2.1. «OcHOBJlble ucmo'lHUKU oaHHblX KOCMU'lecKou cbeMKU u 

MemOObl o6pa6omKU U306pa:»CeJlUU VHR» OIIHCblBaIOTC& KOCMHqecKHe CbeMO"lJHhie ClfCTeMhl 

(rro,n:pa3,n:eJI 1.2.1.1 ), IIO.D:XO.l(bl K o6pa6oTKe ,n;aHHbIX KOCMH"tJeCKOH CbeMKlf (rro,n:pa3,n:eJI 1.2.1.2), 

MeTO,n:hI cerMeHTal(HH H .D:aJibHeHIIIeii o6pa60TKH .D:aHHbIX (rro,n;pa3,n:eJI 1.2.1.3), (rro,n;pa3,n:eJI 1.2.1.4), 

paccMaTpHBaIOTCH OCHOBHbie xapa.KTepHCTHKlf If OTMe"tJaIOTC.sI HX rrpeHMymecTBa B BbIIIOJIHeHHH 

KOHKpeTHbIX 3a,zi;aq HCCJie,n;oBaHHii. YKa3blBaIOTC.sI rry6rrHKal(HH, B KOTOpbIX MO)KHO IIOJIY"lJHTb 

rro.n;po6HYIO HH<pOpMal(HID O pa3JIH"lJHbIX MeTOI(OB MaIIIHHHOfO o6y"tJeHH.sI, OIIHCaHbl KOCMHqecKHe 

CbeMoqHhie CHCTeMbl C xpOHOJIOflfeH lfX 3arrycKOB Ha op6HTY If .l(Ba OCHOBHbIX rro.n:xo.n:a (MeTo,n;a) 

o6pa60TKH KOCMHqecKHX lf306pa)KeHHH: IIHKCeJII,Hbl:U If 061,eKTHO-OpHeHTHpOBaHHblli. AneHa 

,ll,MHTPHeBHa y6e,n:HTeJil,HO o6ocHOBaJia rrpeHMymecrna BTOporo rro.n:xo.n;a, a OCHOBe KOTOporo 

Jie)KHT cerMeHTal(H& lf306pa)KeHH&, If OIIHCaJia cymecTBYIQmHe MeTO,ll;bl cerMeHTal(HH C 

orrpe.n;erreHH.sIMH MHOroqHCJieHHbIX crreKTJ)aJibHO-TeKCTYPHhIX IIOKa3aTerreii, HCIIOJlh3yeMhIX ,ll;Jl.sI 

,ll;aJihHeilmeii o6pa6oTKlf If MaIIIHHHOfO aHaJIH3a rrorry-qeHHbIX ,n;aHHblX. EID IIOCJie,n;oaaTeJII,H0 



4 

0IIIICaHbI II3BeCTHbie MeT0):(bI cerMeHTaIIIIII, Ha1IllHruI OT MeT0):(a rrpOCTOH rroporOBOH cer MeHTa:u;mr 

):(0 KOM6IIHIIpOBaHHOfO MeT0):(a, 061,e):(IIHIDOmero HeCK0JibK0 II0):()(0):(0B cerMeHTa:UIIII. JJ:anee, B 

rro):(pa3):(ene 1.2.2. <<A1-ta.nU3 xapaKmepucmuK Jlecoe c ucno!lb3oeauueM oa111-tblX VHR», ):(IIccepTaHT 

061,xcm1eT, KaK c IICII0Jib30BaHIIeM ):(aHHbIX VHR amUIII3IIpoaanIICb pa3H1>1e rroKa3aTeJIII 

):(peB0CT0eB, II rrp0B0):(HJiaCb cerMeHTa:UHH Kp0H, Y1IHTbIBaeT 0IIbIT ):(pyrHX HCCJie):(OBaTen eii. 

naKoHH1IHO H ):(0CTYITH0 0IIHCaHbI rrpo:u;ecc H MeT0)].bI Bbl)].eJieHHH 0T)].eJibHbIX Kp0H )].epeBbeB 

(rro)].pa3)].en 1.2.2.1 ), MeT0.lJ. cerMeHTa:UHH H3o6pIDKeHHii rrecHoro rronora )].JIH orrpe)].erremrn cpe)].HHX 

BbIC0TbI, )].HaMeTpa, B03pacTa H .lJ.PYfHX 6HOMeTpH11eCKHX IIOKa3aTerreii )].peB0CT0 eB (rro)].pa3)].eJI 

1.2.2.2), rrpo):(yK:u;H0HHbIX rrapaMeTp0B: q>IITOMaCCbI ):(peB0CT0H II 3arraca yrrrepo):(a ( rro)].pa3):(eJI 

1.2.2.3). IlpH 3T0M 0TMe11eH0 BbIC0KruI 3<p<peKTHBHOCTb Heiip0HHbIX ceTeii no cpaBHeHIIIO C 

perpeCCH0HHbIM M0)].eJIHpoBaHHeM, H He0)].H03Ha1IH0CTb anropIITM0B, HCII0Jib3YeMbIX B HeiipoceTII. 

B pa3)].ene 1.3. «llpUMe1-te1-1ue oa1-11-1b1x EllHA e U3ytteuuu Jlecoe» rrpHBe)].eH ofoop 

MH0f01IllCJieHHbIX rry6nHKaIIHH, II0CBHmeHHbIX HCCJie)].0BaHIIHM C rrpIIMeHeHIIeM EITnA B rreCHbIX 

coo6mecTBax pa3HbIX 30H II K0HTHHeHT0B. OrrHCaHbI ):(0CT0HHCTBa II He):(0CTaTKH p a3HbIX THII0B 

EITnA, yKa3aH1>1 HaH6orree Hcrrorr1>3yeM1>1e EITnA H K0MrraHIIH, rrpoH3BoMmHe EITnA HaII6on ee 

rrpHeMJieMbie )].llil pemaeMbIX 3a):(aq (rro)].pa3)].eJI 1.3.1 ). OTMe1IeHa 3aBHCHM0CTb Kaqecrna pa60TbI 

anropHTM0B OT rrapaMeTp0B CbeMKII II oco6eHHOCTeii CHIIMaeMOH MeCTH0CTII. OrrIICaHbI rrpIIeMbI II 

oco6eHHOCTH TeMaTH1IeCKOH o6pa60TKH )].aHHbIX EITnA, B rrpo:u;ecce KOTOpoii 0ITpe)].eJIHIOTCH 

pa3Hbie IT0Ka3aTeJIH ( CITeKTpMbHbie, TeKCTYPHbie, CTaTHCTHqecKHe, MOp<poMeTpH1IeCKHe ), 

B3aHM0CBH3H Me)K)].y Haii)].eHHbIMH ITapaMeTpaMH, aHMH3HpyeTCH T0qH0CTb :UH<ppOBbIX MO)].erreii B 

3aBHCHM0CTH OT MeTO)].0B o6pa60TKH H CTpYKTypbl )].peB0CTOeB (ITO)].pa3)].eJI 1.3.2). Ilo):(pa3)].eJI 1.3.3. 

«04e1-1Ka xapaKmepucmuK Jlecoe no oa1111b1M EllHA-cbeMKU» co)].ep)KHT ofoop JIMTepaTyp 1>1 ITO 

HCIT0Jib30BaHHIO pe3yJibTaTaM Bbl)].eJieHHH C IT0M0inblO EITnA 0T)].eJibHbIX ,n;epeBbeB ( ITO,ll;pa3)].eJI 

1.3.3.1) H <pparMeHTOB (cerMeHTOB) Kp0H0B0fO IT0JI0fa)].peB0CT0H (ITO)].pa3)].eJI 1.3.3.2). O6oCHOBaHa 

Heo6XO)].HMOCTb pa3pa6oTKH MeTO)].OJIOfHH H MeT0,ll;0B, IT0BblillaIOinHX T01IH0CTb HCCJie)].OBaHMH B 

CJI0)KHbIX BbIC0K0C0MKHyTbIX rrecax. 

CKpyrryrre3Hblli ofoop MH0f01IHCJieHHbIX pa3H0ITJiaH0BbIX JIMTepaTypHbIX ITepB0HCT0 qHHK0B 

ITO 3K0JI0f0-JieC0B0)].CTBeHHbIM B0ITp0CaM H HCIT0Jib30BaHHIO B HCCJie,LJ;0 BaHHHX M eT0 )].0 B 

):(HCTaH:u;H0HH0f0 30H):(Hp0BaHHH, BbIIIOJIHeHHbIH AneHOH 11:MHTpHeBHOH, CBH):(eTeJibCTByeT 0 

BbIC0K0M yp0BHe ee TeopeTHqecKOH IT0)].fOT0BKH H IT0)].TBep)K,l].aeT 6e3yCJIOBHyIO o60CHOBaHHOCTb 

BbI6opa TeMbl, :u;eJIH H 3a):(a11 HCCJie)].OBaHHH. 

B l'JiaBe 2. «O6'heKTbl HCCJie}];0BaHHH» (15 CTp.) 0ITHCaHbI C0CHHKH, ITp0H3pacTaIOinHe Ha 

TpeX oco6o oxpaHHeMbIX TeppHT0pHHX. 3TO )U3a HaIIH0HMbHbIX ITapKa ( «KypmCKruI K0Ca», H 

«CMOJieHCKOe IT003ep1>e») H ITpHpO)].Hblli 6HOC<pepHbIH 3aIT0Be):(HHK «bpHHCKHH n ee». B1>16op 3THX 

OOITT 0TpIDKaeT THII0JI0fH1IeCK0e pa3H006pa3He C0CHHK0B ):(peHHp0BaHHbIX MeCT006HTaHHH B 

3aITa):(HOH 11aCTH PyccKOH paBHHHbI H pa3HyIO CTeITeHb aHTp0IT0reHH0ro B03)].eHCTBHH. 

IlpHpO)].OOXpaHHbIH CTaTYC BbI6paHHbIX TeppHTOpHH IT03B0llileT HCII0Jib30BaTb HX )].lliI H3)'1IeHHH 

eCTeCTBeHHbIX rrpo:u;eccoB B rreCHbIX 3K0CHCTeMax. B pa3)].eJie 2.1. <<I'eo2paifJutteCK05l 

xapaKmepucmuKa OOllT» )].IDI Ka)K)].OH OOITT YKa3bIBaIOTCH a):(MHHHCTpaTHBHbie rpaHH:UbI OOITT, 

0IIHCbIBaIOTCH reorrorH11eCKruI HCT0pHH H HCT0pHH aHTporroreHH0f0 B03)].eRCTBHH, KJIHMaT, 

60TaHHKO-necoBO):(CTBeHHbie oco6eHHOCTH neCHbIX q>OpMaIIHH, rrpHB0):(HTCH Ha3BaHHH 

rrpeo6Jia):(aIOinHX BM.[l;0B )].lliI Bcex xpycoB q>MTO:UeH030B Ha Ka)K)].OH TeppHT0pHM. Ilo,n;11epKMBaeTCH, 
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-crro HCCJie,ll;OBaHHbie TeppHTOpHH pa3JIHqaJOTC5f MC)K,ZJ;Y co6o:ii no pa3HbIM napa.MeTpaM. Ha 

KypIIICKOH KOCe (no,n;pa3,ll;CJI 2.1.1) B pe3yJibTaTe BOCHHblX .n.e:iiCTBHH H MHOrOJICTHCH 

X035IHCTBCHHOH ,ll;C5ITCJlbHOCTH CHJlbHO H3MCHHJiaCb CTpyKTypa JICCHOfO noKpOBa. B HCM 

npeo6rra,n;aroT MOJIO,ll;hIC H cpe,n;HeB03paCTHhIC HaCa)K,UeHH5I COCHhl. Ilp116pe)I<HOe IIOJI0)KCHHe C 

rrpeo6rra,n;aHHCM ,ll;IOHHhIX MaCCHBOB o6ycrroamrnaeT IIOBbIIIICHHYIO Y5I3BHMOCTh JICCHhIX coo6mecTB 

H TPe6yeT II0BhlIIICHHOro BHHMaHH5f K RX coxpaHHOCTH. ,n:JI5I rrapKa «CMOJICHCKOe I1o03epbe» 

(no,n;pa3,ll;CJI 2.1.2) TO)KC xapaKTepHa BblCOKa5I aHTPOnoreHHa5I HapyrneHHOCTb, o6ycJIOBJICHHa5I 

no)Kapa.MH H X035IHCTBCHHOH ,ll;C5ITCJibHOCTbIO. I1pH 3TOM 0TMeqaeTC5f HaJIHqHe B napKe noJIH0ro 

HCXO,ll;HOro K0MIIJieKca THnOB rreca n .n.y6H5IKOB, npe6bIBa.IOIIIHX Ha pa3HbIX BOCCTaH0BHTCJlbHblX 

CTa,ll;H5IX, a HaH60JibIIIee pa3H006pa3He JICCHOro noKpoaa C ,ll;OMHHHPYIOIIICH q>opMaIIHCH C0CH5IKOB 

OTMeqeHO B 3aIIOBC,ll;HHKe (no,n;pa3,n;err 2.1.3). 

B pa3,n;erre 2.2. «Cocnoeb1e Jleca OOllT» onncaH MeTo,n; Henocpe,n;cTBCHHoro no,n;6opa 

HaCa)K,UCHHH ,D;JI5I H3yqeHm1; YKa3bIBa.IOTC5f npn,n;ep)KKH )];JI5I BhI,n;eJieHH5f rpyrrn THIIOB rreca, 

B03paCTHbIX rpyrrn ,n;peBOCTOea; npHBO,D;5ITC5f xapaKTepHCTHKH HaCa)K,UCHHH Ka)K,n;Oro o6'beKTa 

nccrre.n;oaaHH:ii, BKJI10qa51 nepeqHH .n;oMHHHPYIOIIIHX BH.n;oa HH)KHHX 51pycoa. Bnorrtte rrom:qeH 

no.n;xo.n; K nocJIC,ll;YIOIIICMY rpyrrnHpOBaHHIO acex KJiaCCOB B03paCTOB B TPH OCHOBHblC rpynnbI: 

MOJIO,ll;bIC (,n;o 40 JICT), cpe,n;HeB03pacTHbie (40-80 JieT) H CTapOB03paCTHbie (80+ JieT) rreca. 3TO, KaK 

YKa3bIBaeT ,ll;HCcepTaHT, n03BOJI5ICT C O,D;HOH CTOpOHbI CHH3HTb CJI0)KHOCTb H apeMeeMKOCTb 

HCCJie.n;oaaHHH, a C .n;pyro:ii - o6ecneqHTb .n;eTaJIH3aIIHIO, Heo6xo.n;HMYIO ,ll;JI5I Bbl5IBJICHH5f o6IIIHX 

3aKOHOMCpHOCTe:ii q>yHKUHOHHpOBaHH5I COCHOBblX q>HTOIICH030B H 3aKOHOMCpHOCTCH 

rrecoo6pa3oBaTeJibHoro npo11ecca a oHToreHe3e c yqeTOM ycrroaH:ii npoH3pacrnHH5I. 43 rrrr (24 - Ha 

KypIIICKOH KOCe, 13 - B CMOJICHCKOM I1o03epbe H 6 - B Hepycco-,n:ecH5IHCKOM norrecbe) B nOJIHOM 

o6'beMe OTPa)Ka.IOT THnorrorHqecKoe pa3H006pa3He COCH5IKOB .n;peHHpOBaHHbIX MCCT006HTaHHH B 

nO,ll;30He XBOHHO-IIIHpOKOJIHCTBCHHblX JICCOB Ha 3arra,n;e PyccKOH paBHHHbI. 

rJiaBa 3. MeTOJJ;bl HCCJICJJ;OBaHHH (33 CTp.). ArreHa .D:MHTpHCBHa a Ca.MOM Haqarre rnaBbl 

H3JiaraeT CYTb H n;eJib BbI6paHHbIX MCTO,ll;OB, o6'b5ICH5ICT, noqeMy ,ll;JI5I npoae,n;eHH5f HCCJIC,ll;OBaHHH 

Bb16paH rreTHH:ii ce3oH. C6op MaTepHarra ocymecTBJI5IJIC5f qeTbipe ro.n;a - c 2017 no 2021 rr. 

JlecOBO,ll;CTBeHHO-TaKCan;HOHHbie onHCaHH5f (no.n;pa3,D;CJI 3 .1.1 pa3,n;erra 3 .1. « HmeMHble 

o6cJle0oeaHUJl)) ), KaK H Ka.MepaJibHa5I o6pa60TKa .ZJ.aHHbIX (no,n;pa3.n,eJI 3 .1.2), BbIIIOJIH5IJIHCb xoporno 

anpo6HpOBaHHhIMH KJiaccnqecKHMH MCTO.ZJ.a.MH H HapeKaHHH He Bbl3b1Ba.IOT. HeT npeTeH3HH II K 

onpe.n,eJICHHIO o6'beMHbIX 3arrac0B .n,peaecHHbI H 3anacoa .n.peaeCHHbI. B TeKCTe npHBC,ll;CHbI 

q>opMyJibl pacqeTOB C HarJI5f,ll;HbIMH npHMepaMH no Ka)K,ll;OMY nOKa3aTeJIIO, qTo n03BOIDieT npH 

)KCJiaHHH BOCnOJib30BaTbC5f 3THMH MeTO,ll;aMH .n,pyrHM HCCJIC,Z1,0BaTCJI5IM. 

B pa3,n;erre 3.2. «A3porpomocai!MKa EllHA» onncaH MeTO.n, c6opa ToqHbIX BbICoKo.n,eTaJibHbIX 

.n,aHHblX C noM0IIIbIO EITJIA. YKa3aHbl npeHMYIIICCTBa H TCXHHqecKHe xapaKTepHCTHKH 

HCnOJih3YCMblX anrrapaTOB, rrporpaMMa MO,Z1,CJIHpOBaHH5f noJieTHOro 3a,ll;aHH5f, npHae.n,eH npHMep 

Henocpe.n.crneHH0ro BbIII0JIHCHH5f EITJlA-c'beMKH H ee onTHMaJlbHbie napaMeTpbl (no.n;pa3.n,err 3 .2.1 ). 

I1pHBe.n,eHbI peKOMCH,ll;aIIHH no opraHH3aIIHH pa6oT C yqeTOM CJIO)KHOCTH perrbeq>a, BbICOTbl JICCHOro 

norrora H BbICOTbl noJieTa, noro.n,HI,IX ycJIOBHH B pa3HOe apeM5f cyTOK H .n,p. I103TanHO onHCaH 

npo11ecc o6pa60TKH H306pa)KCHHH OT 3arpy3KH CHHMKOB B npHJIO)KeHHe .n.o 3KCnoprn n;Hq>pOBbIX 

MO.n,erre:ii MeCTHOCTH (l(MM) H opTOq>OTOIIJiaHOB a paCTPOBbie q>opMaTbl (no,n;pa3,Z1,CJI 3.2.2). 

OnHCaHbl TOHK0CTH pa60Tbl C q>OTOH306pa)KCHH5IMH H npHeMbl, HCKJIIOqaJOIIIHe HeT0qH0CTH H 
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rrorpeIIIH0CTH, crroco6bI Bblpa13HHBaHHH H306pIDKeHHH. ,[(nccepTaHTOM 60JibIIIOe BHHMaHHe 

y,n:eAAJI0Cb MeTo,n:aM on;eHKH T0qJI0CTH HaTypHbIX o6cne,n:oBaHHH. ,[(AA rronyqeHHH ofo,eKTHBHOro 

rrpe,n:CTaBJieHHH 0 CTpyKrype .n:peB0CT0eB pa3H0ro C0CTaBa AneHOH ,[(MHTpHeBHOH 6brna rrpoBe,n:eHa 

C'beMKa 14 ,n:0IIOJIHHTeJibHbIX yqacTK0B c TITI. Ilopa)KaeT o6'beM co6paHHblX <paKTH'IeCKHX ,n:aHHbIX -

6onee 20 TbIC. !pOTOH306pIDKeHHH co cpe,n:HHM pac'IeTHbIM pa3perneHHeM opTO<pOTOIIJiaHa 5.9 

cM/rrnKcenb H U:MM 23 .6 cM/rrnKcenh, rrnorn:a,n:h cneMKH - He MeHee 800 ra! ,[(AA Bcex TITI 

orrpe.neneHbl KOOp,n:HHaTbl H 3a<pHKCHpOBaHbl perrepHbie TO'IKH .D:JIH KOppeKTHpOBKH rpamr:u:. 

CaMhIH 6onhIIIOH pa3,nen rnaBbI - 3.3. «AemoMamuttecKaR cemettmaljUJl opmorjJomonflaHoe u 

xapaKmepucmuKu opeeocmoee cocuoebix Jlecoe, nollytteHHble c ucnOllb3oeaHueM EIIJIA-coeMKU» (25 

CTP.)- TaKaH HepaBHOMepHOCTb B COOTH0IIIeHHH rro,npa3,neJIOB n rnaB B :o:eJIOM BIIOJIHe o6ocHOBaHa. 

EcJIH KJiaccnqecKHe JieCOBO.D:CTBeHHO-TaKca:u:noHHbie MeTO.D:bl pa3pa60TaHbl ,naBHO H IIIHpOKO 

H3BeCTHbl, ,neTaJibHO H3JIO)KeHbl B rrporpaMMHblX MOHOrpa<pHHX H MHOrHX yqe6HHKax, 

TepMHHOJIOHUI ycTOHJiaCb, TO :O:H<ppOBbie MeTO.D:bl H3yqeHHH JieCOB C rrpHMeHeHHeM 6ecIIHJIOTHbIX 

neTaTeJibHbIX arrrrapaTOB n MaTeMaTH'IeCKoro Mo,n:ennpoBaHHH eme He rronyqnnn .n:om1rnoro 

pacrrpOCTPaHeHirn. E,n:HHH:O:bl C0BpeMeHHbIX HCCJie,n:oBaTeJieH o6na,n;aIDT rny6oKHMH 3HaHHHMH 

0.D:HOBpeMeHHO B JieCHblX HaYKax H B rrpHMeHeimH U:H<ppOBOH TeXHHKH .Zl:AA on;eHKH pa3HbIX 

rrapaMeTp0B neCHbIX 3KOCHCTeM. K HHM OTHOCHTCH H A.,[(. HHKHTHHa. OrrHCblBaH MeTO,n: 

cerMeHTan;HH KpOH, OHa rro.n:po6Ho, mar 3a IIIar0M, paccMaTpHBaeT BeCb U:HKJI o6pa6oTKH 

BbICOK0'IaCTOTHbIX mo6pa)KeHHH, BKJIIO'IaIOII(HH BH3YaJibHOe .n:ernn<ppHpOBaHHe ( 110,n:pa3,n:en 3 .3 .1 ), 

C03.Z1:aHHe H HaCTpOHKY aJiropHTMa aBTOMaTH'IeCKOH cerMeHTaU:HH (110,n:pa3,n:en 3.3.2) C 

rrepe'IHCJieHHeM 3TaII0B pa60Tbl ,n:aHHOro MeTo,n:a. IlpHMeHAA MO,n:eJib Mask R-CNN ,n:AA 

pacrr03HaBaHHH rpaHHU: o6'beKTOB Ha H306pa)KeHHHX, 0Ha rrpHIIIJia K BbIBO,n:y O Heo6xo,n:HMOCTH 

.n:oo6yqeHHH HeHpOHHOH CeTH H ycrrenrno BbIIIOJIHHJia rrepeHaCTpOHKY tty)KHbIX rrapaMeTpOB. EID 

rro,n:o6paH Heo6xo,n:HMbIH Ha6op BX0.ll:HbIX ,naHHbIX .D:JIH o6yqeHHH Mo,neJIH (rro,n:pa3,n:eJI 3 .3 .2.1) H 

rro,n:po6Ho 0IIHCaHa rrocne,n:oBaTeJibH0CTb 3TaII0B H rrapaMeTpbl HeHpOHHOH ceTH (rro,n:pa3,n:en 

3.3.2.2). BTopoii BKJIID'IaeT eme ceMb 110,npa3,neJI0B: 3.3.2.1. «Co3oa11ue Ha6opa oaHHblX OJlJl, 

o6ytteHUJl MOOellu», 3.3.2.2. «06yttettue MOOellu 11eupottttoii cemu Mask R-CNN», «3.3.2.3. 

06pa6omKa oaHHblX, nollytte1111blX MoOellb10», 3.3.2.4. «MempuKu Kattecmea MOOellu», 3.3.2.5 . 

«<l>UllbmpaljUJl OGHHblX ce2MeHmGljUU», 3.3.2.6. «C030GHUe umo2oeo20 6eKmopH020 CJlOJl,)), 3.3.2.7 

«Pe3yllbmambl aemoMamuttec,wu cemeumalfuu» 

CoBepIIIeHHOe H ,n:0CK0HaJibHOe 3HaHHe :O:H<ppOBbIX TeXHOJIOrHH, rpaM0TH0e Bna,n:eHHe 

JIHTepaTypHbIM H3bIK0M, TBOp'IeCKHH rro,n:xo.n: K aHaJIH3Y pa3HblX MeT0.ll:0B II03BOJIHJIH AneHe 

,[(MHTPHeBHe naK0HH'IH0 H .n:oxo,n:'IHB0 H3JIO)KHTb B rrepe'IHCJieHHblX rro,n:pa3,n:enax Beeb CJIO)KHbIH 

rrpo:u:ecc o6pa60TKH ,n:aHHblX ETIJIA-cneMKH. OrrncaHHbie eID MH0rHe T0HK0CTH H rrpHeMbl 

o6pa60TKH ,naHHbIX, o6'bHCHeHHe .D:0CT0HHCTB H He,nocTaTKH pa3HbIX MeTo,n:0B, HeC0MHeHH0, 

rrplffO,n:HTCH .npyrHM HCII0JIHHTeJIHM, IIJlaHHPYIOrn:HM no.no6Hble HCCJie,n:OBaHHH. TaK, aHaJIH3HpyH 

Ka'IeCTBO M0,neJIH, OHa o6pamaeT BHHMaHHe Ha Heo6xo,n:HMOCTb c6anaHCHpOBaHHOCTH o:o:eHKH 

T0'IH0CTH HeHpOHHOH ceTH H II0JIH0Tbl, rro,n:qepKHBaeT Ba)KH0CTb lpHJibTpan;HH ,n:aHHbIX, 

Heo6xo,n:HMOH ,n:JIH HCKJIIO'IeHHH rrpo6neMbl KpaeBblX 3<p<peKTOB H Kp0H C HerrpaBHJibHOH <popMOH, 

rrpHB0.ll:HT rrpHMep pacqeTa anropHTMa .Zl:J1H y,n:aneHHH II0BT0pHIDII(HXCH Kp0H. EID pa3pa6oTaHa 

II0CJie,noBaTeJibHaH lpHJibTpan;HH, BKJIID'IaIOII(aH KpHTepHH IIJI0II(a.D:H (rropor = 15) n ypoBHH 

,n:OCTOBepH0CTH (rropor = 0.629), c IIOCJie.n:YIOrn:HMH IIOBT0paMH cerMeHT0B (rropor = 0.5), 

C0Kparn:a10rn:aH .n:o MHHHMYMa IIOTepID II0JIH0TbI .ll:aHHbIX. 
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.[(HccepnrnTOM 110Ka.3aHa BblC0KM 3q>q>eKTHBHOCTh 11pHMeHeHH51 a.JiropHTMa q>HJibTpaIIHH 11pH 

11epeBo.n;e 11HKCeJibHbIX K00p.lJ:HHaT cerMeHT0B B reorpacp:0:qecKHe C yqeT0M MeTa.n;aHHhIX. C.n;eJiaH 

BblB0)];, qT0 110CJie q>HJibTpaIIHH 110JI)"IeHHa.sI M0)];eJib .n;eM0HCTpHpyeT CTa6HJibHO BblC0K0e KaqecTB0 

cerMeHTaIIHH )];Jl5I BCex B03paCTHbIX rpyrr11 C0CH0BbIX npeB0CT0eB. O.n;HaKO, B pa.3HhIX B03paCTHbIX 

rpy1111ax B CHJIY HX 3aK0H0MepHhIX pa.3JIHqH:H yJiyqrneHHe KaqecTBa pe3yJibTaT0B cerMeHTa11m1 

110CJie q>HJibTpaIIHH He0)];HHaK0B0 - B CTapoB03paCTHbIX C0CH51Kax OHO BbIIIIe, qeM B M0JI0)];HHKaX H 

cpe.n;HeB03paCTHblX. Hepe.n;Ko 0)];H0BpeMeHH0 C 011HCaHHeM MeT0)];0B, )];HCCepTaHT 11pHB0)];HT 

pe3yJibTaThl co6cTBeHHhIX HCCJie.n;oBaHHM, co11p0B0)K,[(a.sI HX cpaBHHTeJibHhIM aHa.JIH30M .n;aHHhIX H 

HarJia)];HbIM HJIJIIOCTpaTHBHbIM MaTepHa.JI0M, H Ha HX 11pHMepe 110Ka.3hIBaeT 11peHMyrn:eCTB0 

cBeprnqHoii: HeiipoHHOH ceTH Mask R-CNN 11epen npymMH Mo.n;eJIHMH. 

3aBeprnaeTCH pa.3.n;eJI MeT0)];0B aBTOMaTHqecKOH cerMeHTaIIHH 011HCaHHeM MeT0)];0B 

011pe.n;eJieHllil 11apaMeTp0B HaCIDK,ZJ;eHHH, 110JI)"IeHHbIX C 110M0III:bIO EilJIA-cneMKH. K HHM 

0TH0C5ITC51 BbIC0TbI, q:0:cJI0 H rycT0Ta nepeBbeB, C0MKHYT0CTb, cpe.n;Haa 11JI0III:a)];b H 11epHMeTp Kp0Hhl 

Ha rrrr, T.e. 11apaMeTpbI, K0T0pbie BH)];HMbl Ha opTOq>OTOl1JiaHax. OHH Heo6XO)];HMhl )];JIH 

110CJie.n;yIOrn:Hx pacqeT0B perpeccH0HHbIX MO)];eJieH 0CH0BHbIX JieC0B0)];CTBeHH0-TaKCaIIH0HHbIX 

110Ka.3aTeJieH npeB0CT0eB. 

IlpH 011pe.n;eJieHHH cpe.n;HeH BbIC0Tbl )];HCCepTaHT paCCM0TpeJia )];Ba 110.n;xona. IlepBhIH, 

OCHOBaHHblM Ha 110HCKe JI0Ka.JibH0ro MHHHMYMa, MeHee 3Hepro- H BpeMeeMKHM, He yqHThIBaeT 

pa.3H006pa.3H51 peJibeq>a MeCTH0CTH. ArreHa .[(MHTpHeBHa o6ocHOBa.Jia BbI6op BT0poro - MeTo.n;a, C 

HCl10Jih30BaHHeM UMP, 11ocTpoeHHOM 110 11JI0TH0MY o6JiaKY, HCKmoqa10rn:ero BJIHaHHe q>aKTopa 

peJibeq>a. OH 1103B0JiaeT o6pa6aTbIBaTb CHHMKH KaK B pyqH0M pe)KHMe, TaK H B aBT0MaTHqecK0M, a 

)];Jla 110CTp0eHH51 110JIHrOHa.JibHOH M0)];eJIH HCl10Jlb3yIOTC51 T0JibK0 T0qKH 3eMHOH 110BepxH0CTH. 

TaK)Ke TBopqecKH 110.lJ:0IIIJia )];HCcepTaHT H K 011pe.n;eJieHHIO qHCJia (rycTOThI) nepeBheB. EID 

6bIJIH BbI6paHhl H 11onpo6Ho 011HCaHbI )];Ba MeTo.n;a: Ha 0CH0Be aHa.JIH3a IIHq>pOBOM M0)];eJIH 

MeCTH0CTH H Ha 0CH0Be BH3Ya.JibHOM pa.3MeTKH H aBTOMaTHqecKOM cerMeHTaIIHH. BTopoii: MeT0)]; 

BKJIJOqaeT )];Ba 110.n;xona. IlpH 11epB0M 110.n:xone M0)];eJihIO )"IHTblBaIOTCH Bee cerMeHTbI (KpOHbI) Ha 

IJIJ. 3TO 11pHB0)];HT K OIIIH6Ke - )"IHTbIBaIOTC51 )];a)Ke .n;epeBb51, paCTYIII:He 3a 11pe.n;eJiaMH IJIJ, HO 

11poeKIIHH HX Kp0H qacTHqHo 3ax0.n;HT Ha rrrr . .[(AA HCKJIIOqeHH51 )];aHHOM 11orpeIIIH0CTH )];HCCepTaHT 

BBeJia K03q>q>HIIHeHT pacqeTa, 011pe.n;eJiaeMbIH KaK 0TH0IIIeHHe 11JI0III:MH )];0JIH Kp0Hhl, 3axonameii: 

Ha IJIJ KO BCeH 11JI0III:a)];H Kp0Hbl. 3TOT MeT0)]; Ha3BaH MeT0)];0M CrJia)KeHH0r0 110.n;cqeTa .n;epeBbeB, a 

qHcJio nepeBbeB B 11epecqeTe Ha 1 ra - crJia)KeHHOM rycTOTOM. CoMKHYTOCTh H cpe.n;Htte 11Jiorn:a.n;b H 

11epHMeTp Kp0Hbl paccqHTbIBa.JIHCb aHa.JI0rHqHo T0MY, KaK 0HH paccqHTbIBaIOTC51 11pH 06b1qHbIX 

TaKCaIIH0HHbIX HCCJie)];0BaHH5IX. 

IlpaBHJlhHOCTb BbI6paHHbIX C0BpeMeHHhIX MeT0)];0B HCCJie)];OBaHHM, KOJIOCCa.JihHhIH o6beM 

110JI)"IeHHbIX ,naHHbIX H BbIIIOJIHeHHOH pa60Tbl 110 HX o6pa60TKe (BH3Ya.JibHOe nernttq>pttpoBaHHe, 

CTpaTHq>HKaIIHa H 110.n;roT0BKa .n;aHHbIX, o6yqeHtte Heii:poHHoii: ceTH Mask R-CNN, o6pa6oTKa 

)];aHHbIX cerMeHTaIIHH, 0IIeHKa KaqecTBa M0)];eJIH H q>HJibTpaIIllil 110JiyqeHHbIX pe3yJibTaT0B C 

110CJie.n;yIOrn:HM 11peo6pa30BaHHeM B BeKTOpHbIH q>OpMaT, H MHoroe npyroe) H CTaTHCTHqecK0MY 

aHaJIH3Y 06ec11eq:0:JIH BbIC0KYIO ToqH0CTh H )];0CT0BepH0CTb pe3yJibTaT0B HCCJie)];OBaHHM AJieHbl 

,[(MHTpHeBHbl. 3To 110.n;rnep.n;HJia H HX CTaTHCTHqecKa.sI o6pa60TKa. 

B 11ocJie.n;HeM H Ba)KH0M pa3.n;eJie 3.4. «Cmamucmuttec1<ue MemoObz» .n;ttccepTaHT0M 011ttcaHhI 

HCl10Jlh3yeMbie MeT0)];bI K0peJIJIHIIH0HH0ro, )];HC11epCH0HHoro H perpeCCHBH0ro aHa.JIH30B. .[(Jia 

0IIeHKH B3aHMOCBH3eH Me)K)];y 6HOMeTpHqecKHMH 11apaMeTpaMH C0CH0BhIX HaCa)K,[(eHJiM eIO BhI6paH 
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K03<pq_rn::QHeHT KOppeJUI:QHH CrmpMeHa (rro,n:pa.3,n:eJI 3.4.1). .n;JUI cpaJ3HeHHj{ xapaKTepHCTHK 

pa.3JIIfqHbIX B03paCTHbIX rpyrrrr ,n:epeBbeB BHYTPH H Me)K,L(y HCCJie,n:yeMbIMH o6oeKTaMH C :QeJibIO 

BbNBJieHifj{ CTaTHCTHqecKH 3HaqHMbIX pa.3JIHqHH Me)K,L(y rpyrrrraMH - KpHTepHH MaHHa-YHTHH H 

KpacKenna-Y onnHca (rro,n:pa.3,n:en 3.4.2). Ha 3aBepmruoI:QeM 3Tarre Anetta .ll:MHTpHeBHa BbIIIOJIHeHo 

perpecCHOHHOe MO,UeJIHpOBaHHe (rro,n:pa.3,UeJI 3.4.3), II03BOJUIIOI:Qee O:QeHHTb B KOJIHqecTBeHHbIX 

IIOKa.3aTeJUIX 3aIIaCbl yrnepo,n:a, a TaK)l(e OCHOBHbIX 6HoMeTpHqecKHX H CTpYKTYPHbIX 

xapaKTepHCTHK ,n:peBOCTOeB, paCCqlfTaHHbIX no ,n:aHHbIM EITJIA-coeMKH. B rro,n:pa.3,n:enax 

o60CHOBaHbl H OIIHCaHbl Bee HCIIOJib30BaHHble IIO,UXO,Ubl H MeTO,Ubl CTaTHCTHqecKHX aHaJIH30B, 

rrpHBe,n:eHbl q>OPMYJibl pacqeTOB CTaTHCTHqecKHX IIOKa.3aTeJieH. B HTOre ,UOKa.3aHa BblCOKM 

3<p<peKTHBHOCTb Bb16paHHOH H rrepeyqeHHOH Mo,n:enH Mask R-CNN. Mo,n:eJib rrpo,n:eMOHCTpHpoBana 

BbICOKOe KaqeCTBO cerMeHTfil(HH Bcex B03paCTHbIX rpyrrrr, rrpe,n:BapHTeJibHO npome,n:IIIHX 

q>HJibTpart;HIO ,UaHHbIX. .ll:ng IIOBbIIIIeHHj{ Kaqecrna o6yqruomero Ha6opa ,naHHbIX AneHOR 

.ll:MHTpHeBHOH o60CHOBaJia CHH)l(eHHe BbICOTbl IIOJieTa EITJIA. 

TaKHM o6pa.30M, A.,n:. HHKHTHHOH BbI6paHbl H rrpH Heo6xo,n:HMOCTH ,nopa60TaHbl ,no 

Tpe6yeMOro ypoBffj{ HMeIOI:QHeCH (6a.30Bbie) H pa3pa60TaHbl CB0H MeT0,ll;bl o6pa60TKH ,naHHbIX, 

nonyqeHHbIX c HCIIOJib30BaHHeM EITJIA-coeMKH. OHM o6ecneqHBaIOT BbICOKYIO ToqHOCTb 

onpe,neJieHHj{ np0,ll;YK:QH0HHbIX xapaKTepHCTHK COCHOBbIX JieCOB pa3HbIX B03paCTHbIX rpyrrn B 

3aIIa,ZJ;HbIX paiioHax HX pacnpocTpaHeHHj{. HecoMHeHHO, qTo 3TOT 0ilbIT M0)l(eT H ,ZJ;OJI)l(eH 6bITb 

pacnpOCTpaHeH B ,n:pyrnx perHOHax H JieCHbIX q>OpMa:Qlfj{X PocCHH. 

B rJiaBe 4. CBH3b xapaKTepHCTHK COCHOBbIX JieCOB no ,z:t;aHHbIM ua1eMHbIX H3Mepeuuu: H 

liilJIA-c'beMKH (9 CTp.) HHTepnpeTHPYIOTCH CBji3lf MOp<poMeTpHqecKHX H npo,nyK:QHOHHbIX 

IIOKa.3aTeJieH B HCCJie,UOBaHHbIX COCHj{Kax, onpe,n:eneHHblX pa.3HbIMH MeTO,ZJ;aMH. TaKOH aHaJIH3 

Heo6xo,nHM ,UJUI O:QeHKH H 3<p<peKTHBHOCTH IIpHMeHeHHbIX MeTO,ZJ;OB H BbI6opa H3 HHX HaH6onee 

nepcneKTHBHbIX ,n:JUI HCCJie,n:oBaHHH Ha 6oJibllIHX TeppHTOpHHX H B ,npyrHX JieCHbIX q>OpMa:QHHX. 

f JiaBa COCTOHT H3 ,ZJ;Byx pa3,UeJIOB. 

B nepBoM pa.3,n:ene 4.1. «Coomeemcmeue xapaKmepucmuK coc1106blX Jlecoe no oa111tblM 

11a3eMHblX U3Mepe11uu u 6U3YClllbH020 oewuppupoeamm opmopomonJ1a11oe» AneHa .ll:MHTpHeBHa 

aHaJIH3HpyeT pe3yJibTaTbl CBH3H Me)l(.l1:y Ba)l(HbIMH TaKCfil(H0HHbIMH IIOKa.3aTeJigMH (,nHaMeTpbl 

CTBOJIOB H qlfCJIO ,n:epeBbeB ), H3MepeHHbIMH B Ha Type, H IIOKa3aTeJigMH .n:peB0CT0eB Ha 

opTO<pOTOIIJiaHax IIOCJie BH3YaJibHOro ,neIIIH<ppHpOBaHHj{. O6oeKT HCCJie,noBaHHH - rrpo6Hble 

IIJIOI:Qa,ZJ;H B COCHj{Kax BCex B03paCTHbIX rpyrrn B napKe «CMOJieHCKOe I1003epbe» . .ll:HccepTaHTOM 

BbNBJieHa TeCHM CBji3b Me)K,L(y ,ZJ;HaMeTpaMH CTBOJIOB H IIJIOI:Qa,ZJ;j{MH Kp0H (no,npa3,neJI 4.1.1 . 

«XapaKTepHCTHKH OT,ZJ;eJibHbIX ,nepeBbeB»). Otta 6onee BbICOKM B HaCa)K,L(eHHHX c MeHbIIIeH 

ryCTOTOH. BbICKa.3aHO MHeHHe, qro cpe,n:HIOIO IIJIOI:Qa,ZJ;b KpOHbl MO)l(HO peKOMeH,UOBaTb, KaK O,ZJ;HH H3 

Ha,ZJ;e)l(HbIX IIOKa3aTeJieH ,n:JUI MO,UeJIHpOBaHHH xapaKTepHCTHK C0CHOBbIX q>HTO:QeH030B. TaKOH )Ke 

BbIBO,ZJ; ,UHCCepTaHT ,nenaeT H B OTHOIIIeHHH nepHMeTpa KpOH, qeTKO OTpa)l(aIOI:Qero oco6eHHOCTH 

q>OpMy H CTpYKTYPY KpOHbl H, KaK CJie,ZJ;CTBHe, IIOpO,UHblli COCTaB ,n:peBOCTOj{. AHanH3 CBH3H qifcJia 

,n;epeBbeB BbIIIOJIHeH B ,n:Byx BapHaHTax (rro,n;pa.3,neJI 4.1.2 «1facno .n:epeBbeB»). Bttaqane, 3HaqeHHH 

3TOro IIOKa3aTeJUI, onpe,n:eJieHHbie IIO ,UaHHbIM no,n:epeBHOro nepeqeTa, cpaBHHBaJIHCb C ero 

3HaqeHHj{MH, nonyqeHHbIMH Ha OCHOBe [(MM, a 3aTeM - Ha OCHOBe BH3YaJibHOH (pyqHoH) pa3MeTKH 

EITJIA-coeMKH. B pacqeTe qlfCJia ,n:epeBbeB C HCIIOJib30BaHHeM ,n;aHHbIX [(MM ,ZJ;HCCepTaHT BbrnBHJia 

HaJIHqlfe cyI:QeCTBeHHOH OIIIH6KH H HaMeTHJia IIYTH )];JUI II0HCKa pemeHifj{ rrpo6neMbl B ,D;aJibHeHIIIeM. 
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Bo BTOpOM Bap:uaHTe CBX3b 3HaqeHHli 3TOfO IIOKa3aTeIDI OKa3aJiaCb BbICOKOH. ITpnqeM, CBX3b Me)K)J,y 

qncnoM ,rr:epeBbeB Pinus sylvestris OKa3anacb BbIIIIe (0,81), qeM y o6mero qncna ,rr:epeBbeB (0,71). 

KaK IIOXCHXeT AneHa ~HTPHeBHa, rrp:uqnHa 3TOfO 3aKJIJOqaeTCX B TOM, qTO .rr:epeBb.K COCHbI B 

O)J,HHaKOBbIX ycJIOBHID( rrpompacTaHHX o6na,naJOT CXO)J,HOH CTPyKTypoii Kp0H B JIJ060M B03pacTe. 

CBX3H ,n;pyrHx IlOKa3aTeneii: cpe,n;Heii BbICOTbI (no,n;pa3,n;en 4.2.3) H COMKHYTOCTH ,n;peBOCTOH 

(no,n;pa3,n;en 4.2.4), paccq:uTaHHbIMH MeTO)J,OM Ha3eMHOli TaKCaIIHH n c Il0MOlll:blO EITnA TO)Ke 

OKa3aJIHCb BbICOKHMH ,n;nx BCex B03paCTHbIX rpyrrn, oco6eHHO y MOJIO)J,blX . .D:HccepTaHT ofo,XCHHeT 

3TOT <paKT 3aKOHOMepHbIM ycnm1rneHHeM CTpyKTYPbI KpOH C yBen:uqeHHeM B03pacTa. 

B pa3,n;ene 4.2 «Co2Jlacoea,mocmb pe3y!lbmamoe 6U3Ya!lbH020 oeiuu</JpupoeaHufl u 

aem0Mamu11ec1wii ce2MeHmai,uu Mask R-CNN» BbmonHeH aHaJIH3 CBX3H TaKcan;HOHHbIX 

IlOKa3aTeneii ,n;peBOCTOeB Pinus sylvestris )J,BYMX MeTO)J,aMH: BH3YaJibHOro ,n;errrn<pp:upoBaHHX H Ha 

OCHOBe MeTO)J,a aBTOMaTHqecKOli cerMeHTaIIHH MO)J,eJiblO Mask R-CNN . .D:ttccepTaHT, HCIIOJib3YH 

K03<p<pHn;HeHT KOppeIDIIl;HH CIIHpMeHa (rs), ycTaHOBHJia HaJIHq:ue oqeHb BbICOKOli CBX3H )J,JIX BCex 

KJIJOqeBbIX rroKa3aTeneii c ,n;aHHbIMH, paccqHTaHHbIMH qepe3 cerMeHTaUHJO Mask R-CNN: rs ,n;mr 

q}ICJia ,n;epeBbeB CaMaH BbICOKaH - 0,97, ,n;nx cpe,n;HHX nnoma,n;:u H rrepHMeTpa 0,96 H 0,93 

COOTBeTCTBeHHO. CymecTBeHHO MeHbIIIaH, HO TO)Ke )J,OCTaTOqttO BblCOKaH KOppeIDin;HH y IIOKa3aTeIDI 

COMKHYTOCTH (rs=0,73). ITpH 3TOM OHa rrpe,n;ocTeperaeT OT HCIIOJib30BaHHX K03<p<pHn;HeHTa 

Koppenxn;HH CnHpMeHa )J,JIX rrporH03a TPaHC<pOpMan;Hii necHoro coo6mecTBa, IIOCKOJibKY 3TO 

IIOKa3aTeJib OTPa)KaeT CTerreHb CBX3H TOJibKO Me)K)J,y )J,BYMX Ha6opaMH ,n;aHHbIX H He yqHTbIBaeT 

B03)J,eHCTBHX Ha ,n;peBOCTOH MHO)KeCTBa ,n;pyr:ux <paKTOpOB. 

Ha OCHOBaHHH aHaJIH3a rronyqeHHbIX pe3yJibTaTOB AneHa .D:MHTpHeBHa BbIBBHJia BbICOKYJO 

3<p<peKTHBHOCTb MeTo,n;a aBTOMaTHqecKoii cerMeHTan;HH c :ucrronb30BaHHeM Mask R-CNN H 

o60CHOBaJia n;enecoo6pa3HOCTb ero HCIIOJib30BaHHX )J,illl HHBeHTapH3an;HH H M0HHTOpHHra necoB. 

rJiaBa 5. 3anachl yrJiepo,Ll;a CTBOJIOBOH ,Ll;peBeCHHhl H CTPYK'J'YPH0-6HOMeTpuqec1rne 

xapaicrepHCTHKH ,Ll;peBOCTOeB COCHOBbIX JieCOB (32 CTp.). B rnaBe npHBe,n;eHbl OCHOBHbie 

pe3yJihTaTbI myqemrn Bap:ua6enhHOCTH 6HOMeTpHqecKHX (cpe,nHHe BbICOTa, )J,HaMeTp H B03pacT), 

CTPYKTypHbIX ( rycTOTa H COMKHYTOCTb) H rrpo,nyKUH0HHbIX ( ofo,eM CTBOJI0B H 3arrac yrnepo,n;a B 

CTBOJIOBOH ,n;peBeCHHe) xapaKTepHCTHK B B03paCTHbIX rpyrrrrax C0CHXKOB Ka)K)J,OH OOITT. U:enb -

cpaBHHTb IIOKa3aTeJIH, rronyqeHHbie Tpa,nnn;H0HHbIMH MeTO)J,aMH H3yqeHHX necoB H COBpeMeHHbIMH 

MeTO)J,aMH perpeCCH0HH0ro aHaJIH3a, OCHOBaHHbIMH Ha HCil0Jib30BaHHH ,n;aHHbIX EITnA. .D:m1 

MHO)KeCTBeHH0fO cpaBHeHHX npHMeHeH HenapaMeTPHqecKHH KpHTepHH KpacKenna-Y OJIJIHCa, ,n;m.1 

nonapHoro cpaBHeHmI rpynn - KpHTepHii MattHa-Y HTHH. KpoMe Toro, B rnaBe rrpe,ncTaBJieHhI 

pe3yJibTaTbl perpeCCH0HHOro M0)J,eJIHp0BaHHX xapaKTepHCTHK COCH0BbIX ,n;peB0CT0eB C 

npHMeHeHHeM MeTo,noB MLR, SVM, MLP. AHaJIH3 MYJibTHKOJIJIHHeapHOCTH npoBo,n;Hncx 

)J,HCcepTaHTOM C HCilOJib30BaHHeM K03<p<pHn;HeHTOB VIF, H OH Il0Ka3aJI, qTo cpe,n;HXX nnoma,n;b H 

cpe,nHHH nepHMeTp KpOHbl HMeJOT BbICOKHe 3HaqeHHX VIF. ITo3TOMY <paKTOp «cpe,n;HHH nepHMeTP 

KpOHbI» C HaH60JibIIIHM VIF )J,JIH MHO)KeCTBeHHOH .JIHHeHHOH perpeccHH 6bIJI HCKJIJOqeH. B KaqecTBe 

npe,n;HKTOpOB HCIT0Jib30BaJIHCb cpe,nHHH nnoma,n;h H nepHMeTp KpOHbl, rycT0Ta, COMKHYTOCTb, a 

TaK)Ke BblCOTa, nonyqeHHaH no U:MM. .D:onoJIHHTeJibHO 6hmo paccMOTpeHO MO)J,eJIHp0BaHHe 

rycTOTbl, cpe,rr:Hero )J,HaMeTPa H cpe,nHeii BbICOTbl )J,illl )J,OMHHHpyIDmeii nop0,D;bI - Pi nus sylvestris . 

.D:IDI on;eHKH pa3nnqHbIX MO)J,eneii xapaKTepHCTHK COCH0BbIX necoB 6bIJIH paccqHTaHbI 

K03<p<pHn;HeHTbI ,n;eTepMHHail;HH (R2), a6conJOTHaH (RMSE) H OTHOCHTeJibHaH (RMSE, % ) 



epe,n;HeKBa,n;pan1qHbie orrrn:6KH )];JUI o6yqaIOIIIHX H BaJIH)],aI.J;HOHHblX )];aHHblX. 

fnaBa eoeTOHT m TPex pa.3,n;enoB. Pa.3,n;en 5.1. «EuoMempu'-lecKue xapaKmepucmuKu 

opeeocmoee C0CH06blX JleC0B» eo,n;ep:>KHT ,n;eTaJibHbie xapaKTepHeTHKH Ka:>K,n;OH B03pacTHOH rpyrrrrbI 

H aHaJIH3 MeTO)];OB H 3q>q>eKTHBHOCTH MO,n;eneH B 3aBHCHMOCTH OT B03paern H BH,D;OBOro COCTaBa 

Haca:>K,n;eHHSI. B rro,n;pa.3,n;ene 5 .1.1. «Bapua6ellbHOCmb 6uoMempu'-leCKUX xapaKmepucmuK 

opeeocmoee C0CH06blX JleC06» rroene,n;oBaTeJibHO ,n;JISI Ka:>K,n;Oro o6oeKTa Heene,n;oBaHHH rrpHBO,D;SITCH 

OIIHeaHHSI necoB c rro,n;po6HbIM nepeqHCJieHHeM xapaKTepHeTHK 6HoMeTpHqecKHX IIOKa3aTeJieH 

( eoeTaB, B03paeTHbie npe,n;eJibl H Me,D;HaHHblli B03paeT, cpe,n;HHe ,D;HaMeTp 11 BbICOTa ,n;peBOeToeB) 

OTMeqaJOTeSI oeo6eHHOeTH paerrpe,n;eneHHSI ,n;peBOCTOSI BHYTPH B03paCTHbIX rpyrrrr H BH)],OBOH COCTaB 

,n;peBOCTOeB pa3HOro B03paeTa Ha Beex Hecne)],OBaHHbIX TeppHTOpHSIX. PaecMaTPHBaeTCSI BKJia)], 

COCHbl B 6HOMeTPHqeeKHe IIOKa3aTeJIH Ka:>K,n;OH B03paCTHOH rpynIIbl. ,lJ;HccepTaHT OTMeqaeT, qTO Bee 

IIOKa3aTeJIH COCHbl 3HaqHMO BbIIIIe 06111Hx )];JISI rpyrrn, B KOTOpbIX 3TOT BH)], rrpHCyTeTByeT. 

AHaJIH3Hpysi: BH)],OBoe pa3H006pa3He B B03paeTHbIX rpyrrrrax JieCOB, )],HCcepTaHT no,n;qepKHBaeT 

60JibIIIOe 3HaqeHHe MHOrorropO.ll,HOeTH eTapOB03paeTHbIX neeoB )],JISI IIO)],)],ep:>KaHHSI 6HOJIOrHqecKOH 

yeTOHqHBOeTH 3KOCHCTeM H 6HOpa3H006pa3HSI perHOHa. 

C IIOMOIIIblO K03q>q>HI.J;HeHTa ,D;:>KHHH )],HCCepTaHT BbIBBHJia oco6eHHOeTH HepaBeHCTBa 

,n;epeBbeB no L(HaMeTPaM (B MOJIO)];blX H cpe,n:HeBo3paCTHbIX necax OHO MeHbIIIe no cpaBHem110 co 

eTapoB03paeTHbIMH) H o6osi:eHHJia rrpHqnHy yBeJIHqeHHSI K03q>q>HI.J;HeHTa. OHa 3aKJIJOqaeTCSI B TOM, 

qTO neeaM ecTeeTBeHHOro npoHeXO:>K,n;eHHSI C B03paeTOM eBOHeTBeHHO yBeJIHqeHHe pa3Hoo6pa3HSI 

BH)];OB H .n;Hq>q>epeHu;HaI.J;HSI CTPYKTYPbl q>HTOI.J;eH030B Ha pa3HOB03paCTHbie IIOKOJieHHSI H 

IIO)];bSipyebI. 

HHTepeeHbie ,n:aHHbie rronyqeHbl no 6HOMeTPHqeeKHM IIOKa3aTeJISIM CTapOB03pacTHbIX neeoB. 

,lJ;HecepTaHT OTMeqaeT, qTo B «CMoJieHeKOM I1o03epbe» pa3HHI.J;a 3HaqeHHH cpe,n;HeH BbieOTbI BCero 

,n;peBOCTOH H .n;peB0eTOH eoeHbl 3HaqHTeJibHO, qeM Ha «KypIIIeKOH Koee», a B aHanorHqHOH rpyrrne B 

«Epsi:HeKOM necy» OHa e111e BbIIIIe. 

CpaBHeHHe pe3yJibTaTOB ou;eHKH 6HOMeTPHqeeKHX xapaKTepHeTHK COCHOBbIX necoB, 

rronyqeHHbIX pa3JIHqffblMH MeTO)];aMH perpeceHOHHOro aHaJIH3a (5.1.2. «OZ,JeHT<.a 6uoMempu'-leCKUX 

xapaKmepucmuK no 0QHHblM EllJJA-cbi!MKW>) IIOKa3aJIO BbICOKyIO 3q>q>eKTHBHOeTb 

HeIIOJib30BaHHbIX MO,n;eneii. I1pH 3TOM B ou;eHKe B03paeTa Jl)"IIIIe Bcex IIOKa3aJia ce6H OT)];eJibHaH 

MO)];eJib MHO:>KeCTBeHHOH JIHHeHHOH perpeeeHSI (MLP). ,[l;nsi: ou;eHKH BbICOTbl COCHbl 

BbieOK03q>q>eKTHBHbIMH OKa3aJIHCb Bee, HCIIOJib30BaHHbie L(HecepTaHTOM, MeTO)];bl, IIOCKOJibKY 

)];aHHbie, rronyqeHHbie e IIOMOIIIblO EITJIA, o6eerreqnBaJOT ToqHoe OT06pa:>KeHHe BbICOTbl BepxHero 

rronora, B KOTOpOM )];OMHHHpyeT B oeHOBHOM coeHa o6bIKHOBeHHaH. I1pH 3TOM )];HCCepTaHT 

OTMeqaeT, qTo TOqHOeTb ou;eHKH 3aBHCHT OT B03pacTa, II03TOMY Ba:>KHa a,n;arrTaI.J;HH MO,n;eneii K 

B03paCTHbIM oeo6eHHOCrnM Heene,n;yeMbIX Haca:>K,n;eHHH. 

I1pe,n;eKa3aHHe epe,n;Heii BbICOTbl OKa3bIBaeTeSI HaH6onee TOqHbIM )];JISI MOJIO)];blX neeoB (RMSE 

= 1 M), B TO BpeMSI KaK crnpOB03paeTHbie ,n;peBOCTOH xapaKTepH3yIOTeg MaKeHMaJlbHbIM pa36poCOM. 

3TH oco6eHHOeTH rro,n;qepKHBaIOT Ba:>KHOeTb a,n;arrTaI.J;HH MO,n;eneii K B03paCTHOMY pa3H006pa3Hl0 

neeHbIX Haea:>K,n;eHHH. ,D;nsi: IIOBbIIIIeHHSI TOqttOCTH KOJIHqeeTBeHHOH ou;eHKH 6HOMeTpHqeeKHX 

rrapaMeTPOB rrpH o6yqeHHH MO,n;eJIH Heo6xo,n;HMa rrpe,n;CTaBJieHHOCTb pa3JIHqHbIX B03paeTHbIX rpyrrrr, 

a TaK:>Ke yqeT BapHa6eJibHOeTH xapaKTepHeTHK B npe,n;enax CXO:>KHX B03paeTHbIX KaTeropHii. AneHa 

,lJ;MHTpHeBHa rrpoBeJia TIIIaTeJibHbIH aHaJIH3 HCIIOJib30BaHHbIX MeTO)];OB ,n;mI Bcex 6HOMeTpHqeeKHX 
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IlOKa3aTeJieH, B TOM tJHCJie C yqeTOM BanH,n;aI(lUI, H Il0Ka3ana BhICOKyK) BOCilpOH3B0,ll;HMOCTh 

pe3yJihTaTOB, cae,n:eHHhIX eIO B HH<pOpMaTHBHbie Ta6JIHUhl. 

llHTepeCHbie BhIBO,ll;hl c,n;errana ,n:HccepTaHT, cpaBHHBIDI ,ll;aHHbie KOCMHqecKOH C'beMKH C 

,n:aHHhIMH, norryqeHHhIMH C HCITOJih30BaHHeM C'beMKH EITJIA (no,n:pa.3,z:i;err 5.1.3 «Cpa6He1-1Ue 

pe3yflbmamoe onpeoefleHtlfl 6uoMemputtecKux xapaKmepucmuK cocH06blX Jlecoe c ucnoflb306aHueM 

oaHHblX EIIJIA u KOCMuttecKou Cbi!MKU VHR» ). 3TH Hccrre,n:oBaHHSI HMeIOT oco6yio aKTyanhHOCTh, 

IlOCKOJihKY npH attanH3e KOCMOCHHMKOB HCilOJih3yK)TCSI rrecoycTpOHTeJibHbie MaTepHanbI. 3THX 

MaTepHanOB 3a ro,n:hI rrecoycTpOHCTBa B CTpaHe HaKonrreHhl orpOMHbie MaCCHBhI. llcnOJih30BaHHe HX 

B KaqecTBe npe,n:HKTOpOB npH aHanH3e KOCMOCHHMKOB HMeeT 6oJibIIIOe npaKTHqecKoe 3HaqeHHe. 

Pa3Hhie o6neMbl BbI6opoK, pa3Hhie MeTO,n:hI norryqeHHSI HCXO,n:HhIX ,n:aHHhlX H pa3Hhle MeTO,[J;hl 

aHanH3a pe3yJihTaTOB BhICOKO,n:eTanhHOH KOCMOC'beMKH Ii C'beMKH C HCnOJih30BaHHeM EITJIA, 

noTpe6oBanH OT HCcrre,n:oBaTeJieH noHCKa pa3HhlX no,n:xo,n:oB H ,n:onyiueHHH. B KOHeqHoM HTOre Ha 

OCHOBe 6orree 250 BbI,n:eJIOB COCHOBhIX HaCa)K)(eHHH «KypIIICKOH KOChI» 6bIJIH pa3pa6oTaHhI MO,n;eJIH, 

BhfflBHBIIIHe BhICOKyK) TeCHOTY CBSI3H Me)K)(y napaMeTpaMH COCHOBhIX rrecoB, nonyqeHHhIMH no 

,n:aHHhIM necoycTpOHCTBa, Ii HX cneKTpanbHO-TeKCTYPHhIMH npH3HaKaMH Ha KOCMHqecKHX CHHMKax. 

3TO MO,n:errH cpe,n:HeH BhICOThl, cpe,n:Hero ,n:HaMeTpa Ii cpe,n:Hero B03pacTa. KoppeKTHOCTh 

cpaBHHMOCTH pe3yJihTaTOB o6ecneqHJIO HCnOJih30BaHHe ,n:aHHhIX EITJIA-cneMKH COCHOBhIX 

,n:peBOCTOeB pa3HhIX B03paCTHhIX rpynn Ha TeppHTOpHH KypIIICKOH KOChI. MeTO,ll;OM «cnyqaifHoro 

rreca» (RE) npoae,n:eHa oueHKa KOppeAAUHH Me)K,n;y ,n;aHHhIMH BH3yanhHOro ,n;enrncppHpOBamrn KpOH 

,n;epeBbeB H TeKCTypHo-cneKTpanbHhIMH xapaKTepHCTHKaMH necHoro noKpOBa, nonyqeHHhIMH H3 

KOCMOCHHMKOB, H BhfflBJieHa BhICOKIDI CBSI3h Me)K)(y BeJIHtJHHOH cpe,n;HeH nJIOII{a,n:H KpOHhI H 

xapaKTepHCTHKaMH CnYTHHKOBhIX ,n:aHHhIX. 

B pa.3,n:erre 5.2. «CmpyKmypHbze xapaKmepucmuKu opeeocmoee cocH06blX Jlecoe» AneHa 

,ll;MHTpHeBHa npoBeJia aHanH3 06Il{eH rycTOThl ,n;peBOCTOSI, rycTOThl COCHhl o6hIKHOBeHHOH, H 

COMKHYTOCTH B pa3HhIX B03paCTHhIX rpynnax «KypIIICKOH KOChI», «CMOJieHCKOro Ilo03epbSI» H 

«EpSIHCKOro rreca» Ii BhfflBHJia MHOro HHTepeCHhIX 3aKOHOMepHOCTeH (no,z:i;pa.3,z:i;en 5.2.1. 

«Bapua6e!lbHOCmb cmpyKmypHblX xapaKmepucmuK opeeocmoee coCH06blX Jlecoe»). TaK, oHa 

ycTaHOBHJia, qTo ryCTOTa .n:peBOCTOH Ha «KypIIICKOH KOCe» B MOJIO,n:OH B03pacTHOH rpyrrne 

BapbHpyeT B nrnpOKHX npe,n;enax, OTpa)Ka.51 pa3HHUY B ycrrOBHSIX npoH3paCTaHHSI. Ilptt 3TOM OHa 

3HaqHTeJibHO BhIIIIe, qeM B cpe,n:He- Ii CTapoB03paCTHOH rpynnax, HO ycTynaeT HM no BeJIHqHHe 

COMKHYTOCTH B «CMOJieHCKOM Ilo03ephe», r.n:e CTpYKTypa JieCOB OTpa)KaeT ,n;onryio HCTOpHIO 

aHTpOnoreHHoro B03,n;eHCTBHH. MorrO,ll;bie COCHOBbie rreca «CMOJieHCKOro I1o03epbH)) o6na,n:aIOT 

CaMOH BhICOKOH COMKHYTOCThlO KpOH (78%), a cpe,n;HeB03paCTHbie xapaKTepH3yK)TCSI 60JihIIIOH 

pa3pe)KeHHOCThlO - HX COMKHYTOCTh COCTaBJISieT 59 H ,n;IDKe 44% npH rycTOTe MeHee 750 ,n;epeBheB 

Ha reKTap. 3TO 3Ha1IHMO MeHbIIIe no cpaBHeHHIO C rreCaMH attanorHqttOH rpynnhI B03pacTa Ha 

«KypIIICKOH KOCe» H B «EpHHCKOM rrecy». HecKOJihKO 60JibIIIee 3HaqeHHe COMKHYTOCTH y 

CTapOB03paCTHhIX ,n:peBOCTOeB. ,ll;HccepTaHT BnorrHe JIOrHqttO o6'hSICHHeT 3TOT cpaKT: C O,ll;HOH 

CTOpOHhI C B03paCTOM npOHCXO,n:HT yaerrHqeHHe nrrOTHOCTH Ii pa3MepoB KpOH OCHOBHoro sipyca 

,n;peBOCTOSI, a C ,n;pyroH - yBeJIHqeHHe tJHCJia ,n;epeBbeB BTOporo Hpyca. JlecaM KYJihTYPHOro 

npoHCXO)K)(eHHH TO)Ke npHcyII{a 60' JihIIIIDI COMKHYTOCTh, qeM ecTeCTBeHHhIM. B ,ll;HCCeprnum1 He 

TOJihKO KOHCTaTHpyK)TCSI npHBO,n:HMbie <paKThI, HO H o6'bSICHHIOTCSI npH1IHHhI pa3Jilfqlfif c yqeTOM 

3KOTOillfqecKHX ycrrOBHH Ii Il03HUHH OHTOreHeTHqecKoro pa3BHTHSI coo6Il{eCTB. 
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B 110,npa.3,nene 5.2.2. «O4em<.a cmpy1<.mypHblX xapa1<.mepucmu1<. no oaHHblM EllJIA-cbiiMKU» 

)],HCeepTaHT OIIHebmaeT pa.3Hble MeTO,nbl perpeeeHOHHOro aHaJIH3a, rrpHMeHeHHbie elO )],JUI o:u;eHKH 

pa.3HblX IIOKa.3aTeJieH, orrpe.neneHHbIX elO no EITJIA-eHHMKaM. CpaBHHBruI IIOJI~eHHbie pe3yJibTaTbI, 

OHa rrpmrrna K BbIBO)],y, qTO He BCe OHR n He )],JUI Ka)K)],oro IIOKa.3aTeIDI o6Jia)],alOT BbICOKOH 

3q>q>eKTHBHOeTblO. .ll:IDI ryeTOTbl .nepeBbeB eaMbIM 3q>q>eKTHBHblM OKa.3aJie5I MeTO)], orropHblX 

BeKTopoB (SVM). Xoponrne pe3yJibTaTbl IIOKa.3aJI H MHOroeJIOHHbIH rrepcerrTpOH C OT)],eJibHblMH 

MO)],eJI5IMH (MLP); rrpnqeM JiyqnIHMH, B TOM qneJie H )],JUI eoeHbI, OKa.3aJIHeb o:u;eHKH MLP e 

HCIIOJib30BaHHeM BaJIH)],a:UHOHHbIX )],aHHbIX. Co 3Haq1ueJibHblMH TPY.D:HOeT.sIMH AneHa .ll:MHTpHeBHa 

eTOJIKHynaeb rrpH o:u;eHKe eOMKHyTOeTH .nepeBheB, T.K. COMKHyTOeTb MeTO)],aMH Ha.3eMHOH TaKea:u;HH 

orrpe,ll,eJUieTC.sI BH3YaJibHO. 1lTo6bI HCKJIIOqnTb OlllH6Ky, elO 6bIJia BbIIIOJIHeHa o:u;eHKa eOMKHyTOeTH 

Ha opTO(pOTOIIJiaHax, rronyqeHHbIX c IIOMOIU;blO ,ll,pOHOB. OHa rrpmnna K BblBO)],y, qTQ TaKOH crroco6 

orrpe.neneHH5I eOMKHyTOeTH BIIOJIHe eaMO)],OCTaToqeH H ,norryeTHM )],JI5I 3KOJIOr11qecKoro 

M0)],eJIHp0BaHH.sI. IlpoaHaJIM3HpOBaB CTpYKTYPHbie IIOKa.3aTeJIM B pa.3HbIX B03paeTHbIX rpyrrrrax Ha 

KJIIOqeBblX o6'beKTax, y6e)],MTeJibHO o6oeHOBaJia rrpeHMym;eeTBa H He)],0CTaTKH Beex MeTO)],OB. 

B qaeTH0eTM, AneHa .ll:MMTpMeBHa Bb15IBHJia, qT0 ryeTOTa ,nepeBbeB 3q>q>eKTHBHO 

M0)],eJIHpyeTe.sI e HeIIOJib30BaHMeM MOpq>OMeTpH-cieeKMX rrapaMeTp0B, II0JI~aeMbIX e II0MOIU;blO 

EITJIA. BbieOKYID TOqHoeTb B o:u;eHKe ryeTOTbl rrpo,ll,eMOHeTpHp0BaJIM MeT0)], orropHbIX BeKTOp0B 

(SVM) H MeTO)],bI MHO)KecrneHHOH JIHHeHHOH perpeee1111 (MLP). O:u;eHKa eoMKHyTOeTH .nepeBbeB c 

II0MOIU;blO MLP IIOKa.3aJia YMepeHHbie pe3yJibTaTbI, 0,n:HaKO 0Ha rrpe,neTaBJUieT orrpe,neJieHHbie 

CJI0)KH0CTH M3-3a B03MO)KHOH cy6neKTMBHOCTM Ha.3eMHbIX M3MepeHMH M MO)KeT .norryeKaTb 

3HaqnTeJibHbie rrorpelllHOCTM. AHaJIM3Hpysi: Ha6JIIO)],aeMbie H rrpe,neKa.3aHHbie 3HaqeHMSI 

eTpyKTYPHbIX xapaKTepHeTMK eoeHOBbIX necoB, ,11;11ccepTaHT rrpHrnna K BbIBo,ny, -ciTo Mo,nen11 MLP 

qam;e rrepeo:u;eHMBalOT eOMKHyT0eTb M MMelOT pa.3JIM"C{Hbie ypoBHM T0qHOeTH B rrporH03HpOBaHMH 

ryeT0Tbl .npeB0eT0eB. HaMMeHblllMe OlllM6KM xapaKTepHbI )],JUI epe,nHeB03paCTHbIX JieCOB. 

Iloene,nHMii pa.3,nen rnaBbI - 5.3. «O6beM u 3anac y2llepooa cmeolloeou opeeecuHbl 

opeeocmoee C0CH06blX Jlecoe» MO)KHO eqnTaTb eaMblM Ba)l(HbIM. OH coeTOMT 113 )],Byx rro,npa.3,neJIOB. 

B rro,npa.3,nene 5.3.1. «Bapua6eJlbHocmb o6beMa u 3anaca y2llepooa cmeolloeou opeeecunbz 

opeeocmoee C0CH06blX JleC06» AneHa .ll:MHTpMeBHa rrpHB0)],HT M cpaBHMBaeT pacqeTHbie 3HaqeHM.sI 

o6oeMOB eTB0JI0B M 3arraeoB yrnepo.na B eTBOJIOBOH ,npeBeCMHe, aHaJIH3HpyeT H 060.sICH.sieT rrpHqMHhI 

BapHa6eJibHOeTM 3THX xapaKTepHeTMK B B03paeTHbIX rpyrrrrax Ha Ka)K,lJ;OH H3 MecJie)],0BaHHbIX 

TeppHTOpHii. OHa YKa.3bIBaeT, ~o Ha rrpo6HbIX IIJIOIU;a)].SIX KyprneKOH K0CbI 0HH BapbHPYIDT B 

lllHp0KHX rrpe.nenax H3-3a 60JiblllOH pa.3HM:Ubl B B03paeTe H pa.3HOH eTpyKTYPbI Haea)K,lJ;eHHH, rrpHqeM 

B MOJI0)],H.sIKaX H CTap0B03paCTHbIX neea pa.36poc 3HaqeHHH Bhillle, qeM B cpe,nHeB03paeTHhIX. B 

«CMoJieHeKoe Ilo03epbe» B03pacT M0JI0)],H.sIK0B H cpe)],HeB03paCTHbIX eoeH.sIKOB 6onee 0)],HOpO)],HbIH, 

qeM Ha KyplllCKOH K0Ce, H BapbHp0BaHHe o6oeMOB H 3arraeoB yrnepo,na B HMX Bbipa)KeH0 MeHbllle. 

AHanor11qHbie TeH)],eHUHH rrpoeJie)KHBalOTe.sI H B roc3aII0Be)],HHKe «Ep.siHeKMH nee». Hap.si,ny e 

B03paeTHblMH oeo6eHHOeT.sIMH eOCH0BblX JieeoB )],MCCepTaHT paeeMaTpMBaeT Bee B03M0)KHhie 

rrpH"l!HHbI, BJIM5IIOIU;He Ha Bap11a6eJibHOeTb o6beMa H 3arraca yrnepo,na ,npeBeeMHhI COCHSIKOB. 3To M 

rrpHp0)],H0-KJIMMan1-qeeKMe ycJI0BMSI Mecne,nyeMbIX TeppHTOpHii, M MCT0pHSI MX 0CB0eHM.SI C ~eT0M 

eoBpeMeHHOH X03.sIHCTBeHHOH )],e.sITeJibH0eTH )],0 M rroene rrpH)],aHM.sI oxpaHH0ro CTaTyea, M 

oco6eHHOeTH BM)],OBOH M rrpoeTpaHeTBeHHOH eTpyKTYPbI Haea)K,lJ;eHHH e yqeT0M HX JI0KaJIH3a:UMH, M 

BJIH.sIHHe eyK:u;eeeM0HHbIX rrpo:u;eceoB. Bee paeey)K,lJ;eHM.sI AneHbI .ll:MHTpHeBHbl JIOrHqHhI, 

y6e)],MTeJibHhI, IIO)],KpeIIJUIIOTC.sI CTaTMCTM"CJ:eCKMMM IIOKa.3aTeJUIMM, HarJI.sI)],H0 ,neM0HCTPHPYffiTC.sI Ha 
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.zurnrpaMMax n He ,ll;aIOT HH MaJieu:rnero noBo.n;a ycoMHHTbCSI B o6ocHOBaHHOCTH BblB0)l;OB, KaK B 

OTHOIIIeHHH npnqHH 3Ha~TeJibHOrO BapbHpoBaHHSI nOKa3aTeJieH npo,rzyKTHBHOCTH B npe,n;eJiaX 

HCCJie,n;oBaHHblX TeppHTOpHH, TaK H B HaJIHqHH BbIC0KOro noTeHIJ;HaJia norJiomeHHSI yrJiepo.n;a 

JieeaMH B no,n;30He XBOHHO-IIIHpOKOJIHCTBeHHbIX JieeoB PyeeKOH paBHHHbI. 

B Haqane BToporo no,n;pa3,n;eJia 5.3.2. «Ol,fe1-tKa o6beMa u 3anaca y2J1epooa cmeofloeou 

opeeecUHbl no 0QHHblM EllJIA-cbeMKU» eBe.n;eHbI B Ta6JIHUY pe3yJibTaTbI oueHKH o6oeMa H 3anaea 

yrJiepo.n;a eTBOJIOBOH .n;peBeCHHbI Ha eTa,D;HH o6yqeHHSI MO,ll;eJieH n npH BaJIH,ll;aUHH. B nOHCKe MeTO,n;a 

perpeeenoHHoro aHaJIH3a, HaH6oJiee 3q><peKTHBHoro ,n;JISI oueHKH o6oeMa .n;peBeeHHbI H 3anaea 

yrnepo.n;a B .n;peBeCHHe ,n;HeeepTaHT, KaK H .n;JISI .n;pyrnx napaMeTpOB .n;peBOCTOeB, onpo6oBana 

HeeKOJibK0 pa3HbIX MeT0,ll;OB H npHIIIJia K BbIBO,n;y, qTo HaH6oJiee TQqHbIM OKa3aJIC51 MHOroeJIOHHbIH 

nepeenTpOH e OT,ll;eJibHbIMH MO)l;eJISIMH. .[l;JISI KOMnJieKeHbIX 3Kerrpecc-oueHOK no MHeHHIO 

,n;HeeeprnHTa nepeneKTHBHa H o6maH Mo,n;eJib MLP . 

.[l;aHHa51 rJiaBa, KaK H Bee npe,n;hmymHe, 3aBeprnaeTe51 3aKJIIOqeHHeM, B K0TOpOM e)KaTO H qeTKO 

o6o6maeTe51 co.n;ep)KaHHe rnaBbI. l1 3,z:i;eeb, H BO Beeu: pa6oTe KpaeHOH HHTbIO npOXO,ll;HT «npH3bIB» 

.n;necepTaHTa K TOMY, qTO B HHBeHTapH3aUHH JieCHOro <poH.n;a PoeeHH Heo6xo,n;HMO rrepexo,n;HTb K 

HOBbIM MeTO)l;aM yqeTa JieCHbIX peeypeoa: « ... .[l;JISI nOBbIIIIeHH51 TOqHoeTH oueH0K H eoxpaHeHHSI 

B03MO)KHOCTH npoBe,n;eHHSI HenpepbIBHOH npoeTPaHeTBeHHOH oueHKH (B OTJIHqHe OT ToqeqHbIX 

oueHOK Ha3eMHbIX o6eJie,n;oBaHHH) erre.n;yeT HenOJib30BaTb )l;aHHbie BbICOKOH ,n;eTaJIH3auHH, TaKHe 

KaK ,ll;aHHhie erryTHHKOBOH C'beMKH VHR H e'beMKH 145 EIIJIA. 3To n03BOJIHT npOBO)l;HTb 6orree 

TOqHyIO H BeecTOpOHHIOIO oueHKY rreeHbIX 3KOeHeTeM Ha pa3JIHqHbIX TeppHTOpH51X ... » C 3THM 

BbIBO)l;OM HeJib3SI He eorJiaeHTbCSI! 

BbIBO,lJ,bl ,lJ,HCcepTau;uu aprJMeHTHp0BaHbI, H3JIO)KeHbI o6CT051TeJibHO, qeTK0. B HHX 

OTPa)KeHbI Bee noeTaBJieHHbie 3a,D;a~ H oeHOBHbie pe3yJibTaTbI HCCJie,ll;OBaHHH, IIOKa3aHa 

HeCOMHeHHa51 HayqHa5I H npaKTHqecKM ueHHOeTb pa60ThI. OHH eBH,ll;eTeJibCTByIOT 0 TOM, qTo 

oeHOBHhie IIOJIO)KeHHSI )l;HCCepTaUHH, BbIHeeeHHbie Ha 3aIIJ;HTY, ,ll;OKa3aHhI H no,n;TBep)K,ll;eHbI 

<paKTHqeeKHMH ,ll;aHHbIMH • 

.[l;HccepTauHSI H aBTOpecpepaT HanHeaHbI xopOIIIHM JIHTepaTypHbIM Sl3bIKOM. TeKeT JierKO H 

HHTepeCHO qnTaeTCSI. OneqaTKH H CTHJIHeTHqeeKHe HeTOqHOCTH B Heu: e,n;HHHqHbl. Co.n;ep)KaHHe 

aBTopecpepaTa COOTBeTcTByeT co.n;ep)KaHHIO ,n;HeeepTaUHH, Ta6JIHUbI H pHCYHKH npeKpaCHO 

ocpopMJieHbI, He neperpy)KeHbI JIHIIIHHMH UH<ppaMH H ,n;eTaJISIMH, HarJISI,ll;HO .n;onoJIH51IOT 

paeey)K,n;eHHSI H BbIBO)l;hI aBTOpa. Bee ,ll;HarpaMMbI H KapToexeMbI qeTKHe, BhllI0JIHeHhI B e,n;HH0M 

eTHJie, paerroJIO)KeHbI TaM, r.n;e erre.n;yeT. nH6JIHOrpacpHqecKHH errneoK H aHaJIH3 nepBOHCTOqHHKOB 

6oJiee qeM .n;ocTaToqeH. 

PJKOnHeb .n;onOJIHeHa npHJIO)KeHHSIMH, B KOTOpbIX eo.n;ep)KHTeSI KOJIOCCaJibHhIH o6'beM 

HHq>OpMaUHH. OHH ocpopMJieHbI e TaKHM )Ke BhICOKHM KaqecTBOM, qTO H pyKonHCb ,ll;HCcepTauHH, tt 

BnOJIHe MOryT 6bITb ony6JIHKOBaHbI B BH,ll;e ba3bl .ll:aHHbIX no eoeHOBbIM rreeaM eBponeHCKOH qaeTH 

PoeeHH H 6y.n;YT noJie3HbI )l;JI51 X03SIHeTBeHHOro OCBOeHHSI rrpHpO,ll;HhIX peeypcoB perHOHa. HayqHI,IH 

MaTepHaJI, pe3yJinTaTbI HCCJie,ll;OBaHHH H BblBO,ll;hI cymeeTBeHHO ,ll;OIIOJIHSIIOT HMeIOmyIOe51 

HH<pOpMaUHIO no COCHSIKaM PoeeHH, HMeIOT 6oJibIIIOe npaKTHqecKoe 3HaqeHHe. OHH npe.n;eTaBJISIIOT 

HHTepee ,n;JISI yqeHbIX B o6rraeTH 3KOJionrn paeTeHHH, JieCOBe.n;eHHSI, npeno.n;aBaTerreif BY30B, H IIIK0JI. 

3aMe'-lamm u npeoJ10J1Ce1-tW1, 

- B rrraBe 1 HHr.n;e He eKa3aHo, qTo B Hell onHCbIBaeTe51 HeTOpH51 H3yqeHHOCTH npo6rreMhI; 
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- nocrre,[(HHH a63au: no,[(pa.3,[(erra 1.1.2. «3KOJIOfHqecKHe oco6eHHOCTH C0CHbI 06bIKHOBeHHOH» 

Ha,[(0 nepeHeCTH B no,[(pa.3,[(err, r,[(e npHB0,[(HTCSI HH<pOpMaU:HH 0 C0CH0BbIX rrecax HJIH Ha.3BaTb 

no,[(pa.3,[(eJI «3Korroro-npO.[()'KU:HOHHbie oco6eHHOCTH C0CHbl H C0CHSIK0B». 

- a pa.3,[(erre 2.2 crre,[(yeT Bbl,[(eJIHTb no,[(pa.3,[(eJibl (no aHaJI0rHH c no,[(pa.3,[(eJI0M 2.1 .1) ,[(JI1l 

onHCaHHH THn0B neca Ha HCCJie,[(yeMhlX TeppHT0pHHX, HJIH 0,[(HHaKOBO Bbl,[(eJIHTb Haqarro TeKCTa B 

nepBbIX a63au;ax onHCaHHH 3THX TeppHTOpHH: no~epKHBaHHeM, pa.3pH,[(KOH HJIH KypCHBOM ( ... Ha 

TeppHTOpHH HTI «KypIIICKM Koca» 6bIJIH 3aJIO)I<eHbI ... , I1po6Hbie nnoma,uH HTI «CMo rreHcKoe 

I1o03epbe» aKJIIOqruoT ... , B rTIE3 «EpHHCKHH nee» 3aJIO)KeHo 6 TITI, ..• 

- Ha.3BaHHe fJiaBbl 4 rryqIIIe 6bI H3MeHHTb Ha «AHaJIH3 CBSI3H Me)K,[(y xapaKTepHCTHKaMH 

COCH0BbIX rreCOB no ,[(aHHbIM Ha.3eMHbIX H3MepeHHH H ETIJIA-cneMKH» 

- rn6nHu;a 4.1. TiepayID gqeifKy nepaoro cTon6u;a cne.[(yeT Ha.3BaTb «B03pacTHbie r p ynnhrn 

- HenoHSITHO, noqeMy a no,[(pa.3,[(erre 3.4.3 BMeCTO py6pHKaD;HH (3.4.3.1 , 3.4.3.2 H T . .[(.), KaK a 

npe,[(bl,[(YJUHX no,[(pa.3,[(errax TaKOfO paHra, Ha.3BaHHSI 6orree MeJIKHX n o ,[(p a.3,[(eJIOB BbI,[(erreHbI 

)KHpHbIM IIIpmpTOM H no,[(qepKHBaHHeM. 

- yqHTbIBM, qTo 3ammu:aeTCSI ,[(HCCepTaHT no ,[(HCU:HnJIHHe 3KOJIOfHH, crre,[(0BaJI0 6 bI B Haqarro 

PYK0nHCH HJIH B BH,[(e pa.3,[(eJIOB B rrraay «MeTO,[(hl. .. » BKJIIOqHTb CJI0Bapb C cpopMyrrHpOBKOH 

cneu;HaJibHhIX TepMHHOB H nOHHTHH (naTq, opTOq_)OTonrraH, BaJIH,[(aD;HH, nepecerreKD;HH, npe,[(HKTOp H 

.[(p.) HJIH npH nepBOM ynOMHHaHHH npHBO,[(HTb ero o6nSICHeHHe. To )Ke CaMOe KacaeTCH H cnHCKa 

COKpam:eHHH - ero crre,[(yeT nepeHeCTH a Haqarro (MO)KHO COCTaBHTb o6ru;HH .[(JIH TepMHHOB H 

COKpam:eHHH, Ha.3BaB ero «CnHCOK TepMHH0B H COKpameHHH» ). B TeKCTe npH nepB0M ynoMHHaHHH 

npHB0,[(HTb nOJIHOe Ha.3BaHHe n0Ka.3aTeJIH, a 3aTeM B CK06Kax ,[(aBaTh ero a66peBHaTypy. 

- 3HaqeHHSI JieCOBO,[(CTBeHH0-TaKCaD;HOHHbIX nOKa.3aTerreii B rnaae 5 rryqIIIe npe,[(CTaBHTb B 

BH,[(e Ta6JIHU:bI; a TeKCTOBOM BapHaHTe CJTb aBT0pCKHX pa.3'bSICHeHHH BocnpHHHMaeTCH JIHIIlb nocrre 

noBT0pHoro npoqTeHHH 

B meKcme 01JeHb MaJlO, 110 ecmb one1JamKu. 

- cnHC0K JIHTepaTypbI C0,[(ep)KHT 166 HCT0qffHKOB ony6JIHKOBaHHhIX Ha HHOCTp aHHOM H3hIKe, a 

BO BBe,[(eHHH ( CTp. 8) YKa.3aHO MeHbIIIe - 161. 

- Ha CTp. 72 YJ<a.3aH0 pa.3H0e qHCJIO KpOH a TeKCTe H Ha ,[(Harp aMMe. BerrHqHHa 

BaJIH,[(all;HOHHOro Ha6opa KpOH a TeKCTe paBHa 1337, Ha ,[(HarpaMMe NQ 3.11 - 1334. TaK H ,[(OJI)KHO 

6bITb? 

- Bep0HTHO, CJie,[(yeT CqffTaTb oneqaTKaMH H HJMepau;HIO no,[(pa.3,[(eJIOB 4.1.3 H 4.1.4: BMeCTO 1 

nOCTaBJieH0 2. 

)KenaTeJibHO Y3HaTb H,[(eH HJIH HaMeTKH ,[(HCcepTaHTa no pa.3pa60TKe MeTO,IJ.OB ,l1;3 3 H 

norryqeHHIO VHR C HCnOJib30BaHHeM ETIJIA ,[(JIH JieCHbIX q_)HTOD;eH030B co CJIO)KHOH BepTHKaJihHOH 

CTpyKTypoH H BbICOKOH COMKHJTOCTblO KpOH. 

3aMeqaHHH no ,[(HCCeprnu;HH Hecym:ecTBeHHbl Ha q_)OHe oqeHb 60JibIIIOH, HHTepeCHOH, 

o6CTOSITeJibHOH H HJ)KHOH pa60TbI H He YMaJIHIDT ,ll;0CT0HHCTB ,[(HCCepTaHTa. 

3aKJU0•1euue. ,ll;HccepTau;HH A.,ll;. HHKHTHHOH «Onpe;::i;eneHHe 3anacoa yrnepo,IJ.a B 

COCHOBbIX ;::i;peBOCTOSIX XBOHHO-IIIHpOKOJIHCTBeHHbIX JieCOB C HCnOJib30BaHHeM ,ll;aHHhIX 

BbICOKO,[(eTaJibHOH C'beMKH» SIBJIHeTCH 3aKOHqeHHOH HayqHO-HCCJie,[(OBaTeJibCKOH p a60TOH. 

,ll;HccepTaHT y.[(aqffO no,[(o6parra o6neKTbl H o6ocHOBarra MeTO,[(hl HCCJie,[(OBaHHH, n paBHJihH0 
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