OXOPOHA HABKOJIMIIIHBOI'O ITPYPOOHOI'O CEPEINOBHUIITA

PROTECTION OF ENVIRONMENTAL

VIOK 630*547+630*548

HOBI HOPMATYBI TAKCAIIIMHUX ITOKA3HUKIB HOPMAJIBHUX
HACAII2KEHb NVBA YEPBOHOI'O BOPEAJIBHOI'O
(QUERCUS BOREALIS MICHX.)

B.A. Maribopona
YIeH-KopecnoHneHT JIiciBHMYOI akageMmii HayK YKpaiunu
KaHOMUOAT CiJIbChKOrOCIONAPCHKIX HAYK

Harjiosanpanit TiCOTEXHIYHNI YHIBEPCHUTET YKpainu

Ob6rpyHmosaro HeodbxioHicms 0onosHeHHa Hopmamueis « Cyma naow, nepepidie ma 3anac 0epesocmanie
npu noenomi: 1.0» (cmandapmui mabauyi: sicomaxcayitinul 00810HUK ) 048 HOPMAALHUX Hacaddcenb 0yba
4ePB80oH020 HOPELANLLHO20. YMOUHEHUMU HOPMAMUBAMU YCYBAEMDBCL CUCTNEMAMULHA NOXUOKA 00UUCAEHHI
810HOCHOT Ma aOCOAIOMHOL NOBHOMU © 3ANACY, AKA BUHUKAE 3 3ACNOCYB8AHHA 045 Hacaddiersb 0yda uep-
80H020 60PEaNbHO20 PeKOMEeHO08AHUX Y 008I0HUKY HOPMAMUBLE, PO3POOACHUMU 045 SACEHA 38ULALUHOZO.
3anponoHo8aHo 8i0KOPUL08AHT 3HAUEHHA ADCOAIOMHOL NOBHOMU Ma 8UO08020 YUCAA. Y MOUHEHT HOPMAMUBU
daroms 302y NO-HOBOMY 8PAX08YEAMU 8I0MIHHOCTME Y AOCOAOMHIU NOBHOME, BUO0BOMY UUCAL T 3ANACAL

Hacadxcernsb 0yoba uep8oH020 60PearbH020 Ma SceHa 38UUAUH020 Y BUCOMHoMY 0iana3ont 4—36 x.

Kuaio4gogi cioBa: 0y6 uepsonul 60peasvruti, scen 36uUatUHUl, HOPMAMUE, MOOEAb, 3aANAC, CYMA NAOUY,
nepepisy, 6udoge *uUcA0, cepedHs 8ucComa, HOPMaALbHI HACAOHCEHHA.

IligBunienHa piBHA JicKCTOCTI 1 3aJiceHHA
€poJOBaHMX Ta He NPUAATHUX IJA CiJIbOCIIKO-
pPUCTYBaHHA 3eMeJIb TiCHO II0B’fA3aHO 3 BIPOBa-
JOKEeHHAM IIBYIKOPOCTYYMX 1 BOJZHOYAC CTIIKMUX
JI0 HECIIPUATIMBYUX YMHHNKIB TOBKIJIIIA JepeBHUX
nopin. OxHieto 3 HMX € 1y6 yepBOHMI HopeasbHMIL
(Quercus borealis Michx.), Hacam:KeHHs AKOTO BiKe
6isbm Hisk 100 pokiB RKyJIBTUBYIOTHCA B YKpaiHi.

Taki AkocTi BUAY, AK HIBUAKOPOCTYUICTh,
HeBUOATJIMBICTD 0 PONIOYOCTI IPYHTY, CTiMKiCTE
JI0 EeHTOMOIIIKITHNKIB Ta PiTO3aXBOPIOBAHb, a Ta-
KOK 3JaTHICTb pOpMyBaTU HaJA3BUYANHO BICO-
KOIIpOAyKTMBHI HacamxeHHA (Mabopona, 2000),
JAIOTh IIiICTaBY BBasKaTH, IIOPONY HE3aMIHHOIO
Ina popMyBaHHA arpoJiaHAmadTiB Ta mosjesa-
XVICHUX CMYT.

SHauHi IJI0IIi 1y0a 4epBOHOT0 6H0PEAJILHOTO Y
JIiCOBMX eKocucTeMax Ykpainu (ctaHoMm Ha 1996 p.
moHan 45 Twuc. ra), 10 IPOJOBMKYIOTH 3POCTATH
(crarom Ha 2016 p. 6;1m3bKO0 56 THC. TA), YHACTIIOK
3HAYHOI MPOAYKTUBHOCTI 1iei mopoau morpebye
i BimmoBimHO1 TOYHOCTI 06JIiKY 3amacy, 1110 CBOEIO
Yeprolo AVKTY€E HeOOXiIHICTh JOIIOBHEHHSA CUCTe-
MM JicoTaKcalliliHMX HopMaTusis [1—3].

Ha cboropHi o1jiHI0OBaHHA 3allacy Ta BU3Ha-
YeHHS IHIIUX TaKCalliMHMX MOKa3HUKIB JAJIA Ha-
camxkeHb Ay0a 4epBOHOro OOpPeaJsIbHOrO 3rifHO 3
JicoTaKCaIlifiHMM JOBITHMKOM [D] IPONIOHYy€ETHCA
3iJiCHIOBATM 3a HOpMaTMUBaMM, BU3HAYEHUMU
I sgceHa 3Bu4aiiHoro. HesBaskarouy Ha IIEBHY
CXOSKICTb POCTY 1LIMX IIOPiJ, aBTOPOM Ha IincTa-
Bi faraTopiyHUX AOCJIiAMKEHb BCTAHOBJIEHO, III0
ocobsmBOCTI pocTy Ta PpopMyBaHHSA HacalsKeHb
nyba uepBOHOr0 60peaJIbHOTO MAIOTh 3HAYHI PO3-
OisKHOCTI 3 POCTOM HacaI KeHb ACeHa 3BUYallHOTO.

36aaHCcoBaHe IPUPOIOKOPMCTYBAHHSI

Buxopucransaa HOpMaTKUBIB, PO3p00JIEHUX IJIA
fAceHa 3BMYAHOTO, He BPaXOBYIOTh, HacaMIlepe/l,
3HAYHNX 3allaciB IepeBUHM Haca»KeHb Ny0a dep-
BOHOT'0 DOpeaJIbHOTO y cTapuioMmy Biri [4].

3a pe3yJabTaTaMy IOIepeSHIX NJOCTisKeHb
HaMJ BU3HAYEHO i BUABJIEHO TaKcallii 3amacy, aJjue
He 0yJI0 IIOBHOIO MipOIO Bpax0BaHO 0cOOJIMBOCTEN
dopmyBaHHA abCOMIOTHOI ITIOBHOTY MOJIOAHAKIB,
1110 ITPM3BEJIO [0 AOIIYIIeHHA [IeBHUX HETOYHOCTEN
i yac BUBHAYEHHA BUJOBUX BUCOT i 00paxyBaHHA
abcouroTHMX IOBHOT. Tomy 6yJi0 1o4aTKOBO IIPO-
aHaJi30BaHO picT MOJIONHAKIB BikoM 5—15 pOKiB,
BHECEHO BIIIOBigHI IpaBKH, BilpegaroBaHo perpe-
ciliHy MozeJib, 1110 6yJ1a HaBeeHa 3 HETOYHOCTSAM,
a Tako)K KoedilieHTH perpecii BUI0BOroO 4dmcJa.
BHeceHi 3MiHM cTOCyIOTBCA BUAOBOIO 4McJa i,
BifmmoBigHO, aOCOJIIOTHUX ITIOBHOT.

Orsxe, cTaggapTHI 3ar1acy Ta cepegHi BUI0B1
yycga IJa nyba 4epBOHOr0 00peaJsbHOTO BU3HA -
4JaJu 3a perpeciiHo MOJeJJIIo:

M (abo F) = ag - H*! - EXP (ay * H), (1)

e ag, a1, s — KoediieHTH perpecii ayia momei
(1); M — HOpMaJILHMIL 3amac, M3 /Ta; F — cepenne
BUAOBe u1cyo; H — cepenusa BucoTa, M. Besmmanny
KoedpilieHTiB perpeciriHoi Momesi cTaHgaPTHUX
3aracy Ta cepeHbOTO BUJIOBOTO YMCJA OJIA HOP-
MaJIbHUX JIePeBOCTaHiB Ayba 4epBOHOTO Oopeab-
HOTO HaBeJIeHo B TabJ. 1.

TeopeTnyHi 3HaYEeHHA HOPMAJILHOT'0 3aI1acy
Ta CepPeaHbBOr0 BUJOBOTO YMCJIA OTPUMAHO IJIA
cepenuboi BucoTu B mianasoHi 4—36 m. [Toxubka
perpecii 1ys 3anacy — my, = 33,3; AJs cepen-
HBOTO BIUJJOBOTO YMCJTIA — Myy = 0,059. Bignosin-
HICTh (PAaKTUYHNX 3HAUEHb HOPMAJIbHUX 3aIlaciB
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KoedimienTu perpecii Mojeseii 3amacy Ta cepegHbOro BUA0OBOIO YIcja
IIJIsI HOPMaJIbHUX i€ PEeBOCTaHIB 1y0a 4epBOHOro GOpeaJbHOro

Tabauys 1

Beanunna koedinienris perpecii
KoedimienT perpecii
3amac cepeaHE BUJOBE YIICIIO
ap 2,9017 1,6213
a; 1,3329 —0,4752
as 0,024648 0,01006
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Puc. 1. Banexcnicms paxmuunux i meopemuvHux
cepedHIix HOPMALLHUX 3anacie 0YOa 4epsoHo20
060peanbHoz0 810 cepedHbOT BUCOMU

Ta CePeHBOr0 BUAOBOTO umcja Ayba 4epBOHOTO
OopeaJibHOTO MapaMeTpPOM JOBip4Yoi 30HU HaBe-
JIleHo Ha puc. 1, 2.

3aJIeKHICTb HOPMAJBHOTO CEPESHBOr0 3a-
racy abcoJrtoTHOI TOBHOTH 1715 lepeBOCTaHIB yda
4epPBOHOTO OOPEAJIbHOTO BiJi cepeaHbOI BUCOTU
omaHo B TabJL. 2.

Puc. 2. 3anexcnicms hakxmuurHux i meopemuuHux
cepedHix sudosux yuces 0yba uwepaoHozo 6opeas-
H020 810 cepedHbOL BUCOMU

IlopiBHAHHA TaKcalillHMX IIOKa3HUKIB AJIA
HOPMAaJIbHIX JIepeBOCTaHiB f1yba uepBOHOIo 00-
peaJsibHOTO Ta AceHa 3BUUYANHOTO 3a OJHAKOBOI
cepesHbOI BUCOTU ITOJAHO B TA0J. 3

Jlo mocATHEHHA HOPMAaJILHYM JePEeBOCTAHOM
cepenHboi BucoTu 14 M 3amac Ta cyMa IJIOI Iie-
pepisdy € OiJbIIIOI0 B POCJAMH ACeHa 3BUYAHOTO.

Tabauysa 2
AOCOJIOTHI MOBHOTH if 3amacy HOPMAJbHIX HACAKEHD Ay0a 9epBOHOT0 DOpeaJTbLHOTro
Cepegsasa Agg‘;‘ﬁ:?:;a S%Hac, Cepenns Agg;;f{?:;a 3amac, Cepenus Ag((;g.gg):;a 3amac,
BIICOTAa, M mZ2/ra ’ M’ /ra BIICOTA, M mZ /ra ’ ™3 /ra BIICOTA, M m2/ra ? ™3 /ra
4 5,8 20 15 19,9 155 26 36,4 424
b) 7,1 28 16 21,2 173 27 38,1 457
6 8,3 37 17 22,6 193 28 39,8 491
7 9,6 46 18 24,1 213 29 41,5 528
8 10,8 57 19 25,5 235 30 43,3 566
9 12,1 68 20 27,0 258 31 45,1 606
10 13,3 80 21 28,5 282 32 47,0 648
11 14,6 93 22 30,0 307 33 48,9 692
12 15,9 107 23 31,5 334 34 50,8 738
13 17,2 122 24 33,1 362 35 52,8 786
14 18,5 138 25 34,7 392 36 54,8 837
74
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Tabauysa 3

Taxkcaniiigi TOKa3HUKN IJIs HOPMAJbHUX JePEBOCTAHIB Iy0a 4epBOHOr0 0OOpeaibHOTo
Ta sgceHa 3BMYaliHOT0

CepeaHi TakcaliiiHi MOKa3HUKN IePEBOCTAHIB
Bigxuiaenns, %
H siceHa 3BUYATHOTO Ky0a 4epBOHOro 0OpeaIbHOro
F G, m2/ra M, m3/ra F G, m2/ra M, m3 /ra G M F
1 2 3 4 b) 6 7 8 9 10
4 0,691 7,6 21 0,873 5,8 20 —23,7 —-4,8 20,8
b) 0,645 9,3 30 0,794 7,1 28 —22,6 —6,7 18,8
6 0,623 10,7 40 0,735 8,3 37 —22,4 =7,5 15,2
7 0,607 12,0 51 0,690 9,5 46 -20,8 -9,8 12,0
8 0,587 13,2 62 0,654 10,8 57 -18,2 -9,7 10,2
9 0,571 14,4 74 0,625 12,1 68 -16,0 -8,1 8,6
10 0,558 15,4 86 0,600 13,3 80 —13,6 =7,0 7,0
11 0,540 16,5 98 0,579 14,6 93 -11,5 —5,1 6,7
12 0,532 17,4 111 0,562 15,9 107 —8,6 —3,6 5,3
13 0,521 18,3 124 0,546 17,2 122 -6,0 -1,6 4.6
14 0,513 19,2 138 0,533 18,5 138 -3,6 0 3,8
15 0,503 20,0 151 0,521 19,9 155 -0,5 2,6 3,5
16 0,496 20,8 165 0,510 21,2 173 1,9 4.6 2,7
17 0,487 21,6 179 0,501 22,6 193 4.4 7,3 2,8
18 0,481 22,3 193 0,492 24,1 213 7,9 9,4 2,2
19 0,474 23,0 207 0,484 25,5 235 10,9 11,9 2,1
20 0,466 23,7 221 0,478 27,0 258 12,2 14,3 2,5
21 0,462 24,3 236 0,471 28,5 282 14,7 16,3 1,9
22 0,455 25,0 250 0,466 30,0 307 16,7 18,6 2,4
23 0,450 25,5 264 0,461 31,5 334 19,0 21,0 2,4
24 0,445 26,1 279 0,456 33,1 362 21.1 22,9 2,4
25 0,439 26,7 293 0,452 34,7 392 23,1 25,3 2,9
26 0,436 27,2 308 0,448 36,4 424 25,3 27,4 2,7
27 0,431 27,7 322 0,444 38,1 457 27,3 29,5 2,9
28 0,426 28,2 336 0,441 39,8 491 29,1 31,6 3,4
29 0,422 28,7 351 0,438 41,5 528 30,8 33,5 3,7
30 0,417 29,2 365 0,436 43,3 566 32,6 35,5 4.4
31 0,413 29,6 379 0,433 45,1 606 34,4 37,5 4,6
32 0,409 30,0 393 0,431 47,0 648 36,2 39,4 5,1
33 0,406 30,4 407 0,429 48,9 692 37,8 41,2 5,4
34 - - - 0,427 50,8 738 - - -
35 - - - 0,426 52,8 786 - - -
36 - - - 0,424 54,8 837 - - -
15
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Oco6aMBO IIOMITHOIO € Pi3HMIIA 3a CYMOIO ILJIOII]
Ilepepisy B HOpMaJIbHUX IepeBOCTaHaX i3 cepen-
HbOIO0 BcoTO0 4—11 M. HaTomicTb, y HOpMaJIbHUX
JlepeBOCTaHax i3 cepeHbOIO BICOTOIO ITOHA 14 M
L1eil ITIOKa3HUK € BUIUM JIJIA 1y0a 4epBOHOT0 60-
peaJibHOTO.

HopmanbHuM nepeBocTaHaM i3 cepeHbO0
BICOTOIO ITOHAJ 14 M IJiA IIOKa3HMKA 3aIIacy Xa-
PaKTepHOIO € Ta caMa TeHJEHIid, 1110 1 AJid cyMu
I011] Hepepizy. JJ1sa HopMaIbHIX JepeBOCTaHiB i3
CepeZHbOIO BICOTOIO ITOHA L 19 M BiIXMJIeHHA [Tepe-
BUIIYIOTh JOIIYCTUMY IOXMOKY Takcalii 3amacy
10%. Y nepeBocTaHax i3 cepegHbO0 BICOTO 33 M
3HAYEeHHA BiIXMJeHb 3a 3aIllacOM 3POCTAIOTh
10 40%, mo npubamnsuo B 4 pa3u mepeBUIYE
monyctuMmy noxmbry Takcaliii 3amacy nepeBo-
CTaHy.

AHaJi3 cepeHBOTO BIJOBOTO UyICJIa 3aCBig-
uye 0coOJIMBO 3HAUYII BIiAXMNIIEHHA Y BUCOTHOMY
nianazoHi 4—11 M. BoHnu nepeBUIIyIOTh Oy CTUMY
noxubry Takcamnii nporo noxasumka Ha +=6%. o
TOTO K, HOpMaJbHi JepeBocTaHu nyda 4epBO-
HOro DOPeaJsIbHOrO XapaKTepU3yHThCA OiIbIINM
3a BEJIMYMHOIO CepeJHIM BUIOBUM UMCJIOM, HiXK
JepeBocTaHM AceHa 3BuuainHoro. Ilicaa gocar-
HEeHHA HOPMAaJbHUMMU TepeBOCTaHAMU AK sCeHa
3BUYANHOrO, TaK i 1yba uepBoHOro H0peasbHOro
cepenHboi BucoTu 14 M BigMiHHICTB JeIo HiBe-
JIIOIOTHCSA 1 He nepeBuirye mexi =5%.

BUICHOBRU

JlormoBHeHHA YMHHUX HOpMaTuBIiB (2013)
YTOYHEHUMM TAOJUIAMU OJIA HOPMAaJbHUX Ha-
caliPKeHb ay0ba 4epBOHOTro 60PeasibHOTO, a TAKOK
3aCTOCYBaHHA IX JJIA OI[IHKM HaCa KeHb 1€l 1To-
poau 3aMicTb TabJIUIb, PO3POOJIEHNX IJIA AcCeHa
3BUYAHOTO, A€ MOKJIVBICTD YHUKHYTY CUCTEM-

HoBuuamu

HIX TOXMOOK i yac Takcallii BigHocHOI ITOBHOTU
i3amacy, a BiiOBiJHO — JTOCATTU e(PEKTUBHIIIIOTO
BMKOPMCTaHHS JIICOPOCIMHHOTrO IIOTeHIiaJly JIico-
BUX €KOCUCTEM.

CucreMHe 3aHMKEHHA BKa3aHOTO [IOKa3HIKA
LA HacaasKeHb Ayba uepBOHOTO ODOpeasbHOTO
icToTHe y:Ke 3 20-pigHOro Biky pocJsiH. 3ampomno-
HOBaHI HOBI HOPMaTUBU yCYBalOTh 1€l HEJOJIIK,
T0OTO NOXMOKY, BUKJIMKAHY BUJIOBOIK HEBIAIIO-
BiguicTiO. Ile cBo€rO Yyeprorw Jae 3MOry TOYHiIIe
34iVicHIOBAaTH OOJIIK Ta OI[iHKY JePEeBHOTIOo 3a1acy,
BCTAHOBUTHU ONATKOBUIT 06CAT nepeBUHM B Ha-
calyKeHHAX nyba uepBOHOTO HOpeasbHOTO.
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BIUTKY MiCT Ta 3MiHM €KOJIOTI14HOI cuTyalii.

CepeNoBUIIA Ta HEPYXOMOCTI.

CBITOBI HAYKOBI HEHTPI ITO9AJIN BUBYEHHA
PO3SBUTRY MICT TA EROJIOI'II YRPAIHU

B VYxkpaini 3a nigrpumrn MiricTepcTBa ekosorii i mpuponaux pecypcie Yrpainnu, Ha 6a3i
YKPalHCbKMX YHIBEPCUTETIB IOYNMHAIOTE IPAI0BATU JOCHITHNIIBK] JabopaTopii 3 BUBYEHHA PO3-

ExcnepTHy OLiHKY, OCTYII 40 3aKPUTUX MaTepiajiB Ta TEXHIYHNX MOYKJIMBOCTEN HaJa€ HAy -
KoBa KoMaHga KamidopHiiicbkoro yHiBepentery B Bepkai. Kpim nporo, yKpaiHcbKi OCIiqHUKN
OTPMMYIOTh JOCTYI 0 JaHMX KOCMIYHMX areHIlili, a B AKOCT1 eKCIePTiB BUCTYHNAITh TaKOM KO-
magau 3 Orcdopny, MaccadyceTChbKOr0 TEXHOJIOTIYHHOIO iHCTUTYTY Ta 3 iHIIMX yHIBEPCUTETIB-
napTHepiB. BigkpurTa sabopaTopiii oprarHizoBaHe HOCHiTHUIBKUM IeHTpoM «EnWirenment», 110
IIpalIfioe B YKpaini 418 BUBYEHHA I MOHITOPUHTY cpep MicTOOyLyBaHHA, PO3BUTKY HABKOJMIIIHHOTO
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