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Jluna menkonucmnas (Tilia cordata Mill.) sens-
emcs YeHHol dekopamugHol nopodoli 0n1s o3ene-
HEHUs1 20p0008 U HaceseHHbIX NyHKMOos, U 8 4a-
CmMHOCMU, HaxoO0um WUPOKOEe NPUMEHEHUE 8 yC-
nosusix 2. ApxaHeenbcka. Llenb uccnedosaHus —
npogedeHue AuacHOCMUKU CMB008 NunkI MesKo-
JIUCMHOU Ha Hanu4yue 2HUU ¢ NOMOWbK UMNY/IbC-
Ho2o momoepacpa ARBOTOM mapku ATS-P (Ap-
6omom, npogpeccuoHasnbHasi eepcusi). BbisieneHbi
NnCkl U MUHyCbl daHH020 cnocoba duagHOCMUKU
cmeonos. [posedeHbi uccnedosaHusi nunbi 8 yc-
n108usiX cesepHoli NoO30HbI malieu Ha npumepe
2. ApxaHeenbcka. [nsa aHanusa 6bi10 uccnedoga-
HO 13 pa3/nuyHbIX N0 BHEWHUM Npu3HaKaMm 3K3eM-
nnspos. [uaeHocmuka cmeonios nposodunach C
nNOMOWbK UMNYbcHO20 momozpagha ARBOTOM.
[Mpoussodums pabomy ¢ HUM MOXHO MOJILKO Ha
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Xuebix Oepesbsix. [JuaeHocmuka nposodumcs C
NOMOWIbKO CEHCOPO8, 3aKPenssieMbIX C 8HeWHel
CMOpPOHbI cmeona. Beicoma, Ha komopol nony-
yanu 0aHHble 0 Hanuyuu eHunu, pasHa 1 m. Name-
psnu mepHol neHmotli Quamemp cmeona, Oenunu
Ha paeHble cekmopa U 8 Kaxdyw 4Yacmb cekmopa
3abusanu 28030b, Ha Kax0bIl 28030b 3aKpenssnu
0amyuKu — CEHCOpbI U akmueusuposanu 8 npo-
epamme HeobxoOumble no3uyuu Ons aHanu3a no-
cmynaemoli uHgbopmayuu. ModkrYanu kK nepgomy
CEHCOPY aKKyMynsimopHbIU MOQyrb, & 0CmarbHble
CeHcopbl Coe0uHsANuU nocnedosamenbHo Opye ¢
Opyeom npunazaembiMu  kabensamu. 3anyckanu
npoezpammy U f1e2K0 nocmykueanu no Kaxoomy
CeHcopy Mmonomoykom. [amyuku onpedensnu
CKOPOCMb NPOXOXOEeHUs 38yKa 4epe3 0epego 8
pasHbIX HanpaeneHusix. [lo pesynbmamam 3mux
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OaHHbIX cmpoumcsi Modeslb OpesecHo20 cmeosna
no nnomHocmu ApesecuHsl. MHgopmayusi o co-
cmosiHuu depesa nocmynarna Ha MOHUMOP 8 sude
U8EMHO20 epaghuyecko2o U3obpaxeHus. MNamepe-
HUs1 npogodunuce 08yXMepHbIe. bbio 8bIF8IeHo,
4ymo cpedu 8cex 3K3EMNAP0o8 Nuib 00UH hped-
cmasesnisiem yeposy, eHUMb pacnpocmpaHuniacs Ha
80 % u e2o0 HeobxoOumo ydanume. Y ecex oc-
maribHbIX 3aMeyeH nuwWb Hebonbwol npoueHm
decmpyKkyuu OpesecuHbl, Yepo3bl OHU He nped-
cmaernsm, HO 80 usbexaHue onacHbIX cumyayud
cmoum obpamumb Ha HUX 8HUMaHue U nhpoeo-
dumb aHanu3s xoms b1 pa3 8 200.

Knioyeeble cnoea: AduacHocmuka Cmeosos,
nuna menkonucmnas, ARBOTOM, decmpykyus,
OpesecuHa.

Fine-leaved linden (Tilia cordata Mill.) is valua-
ble decorative sort for gardening of the cities and
settlements, and in particular, finds broad applica-
tion in the conditions of Arkhangelsk. The research
objective was carrying out diagnostics of trunks of a
linden of decay, live fine-leaved linden, by means
of the pulse ARBOTOM tomograph of the AT5-P
brand (Arbotom, the professional version). Pluses
and minuses of this way of diagnostics of trunks
were revealed. Researches of a linden in the con-
ditions of northern subband of taiga on the example
of Arkhangelsk were conducted. For the analysis
13 copies were investigated, various on external
signs. Diagnostics of trunks was carried out by
means of the pulse ARBOTOM tomograph. It was
possible to perform work with it only on live trees.
Diagnostics was carried out by means of the sen-
sors fixed from outer side of a trunk. The height at
which the data on decay availability were obtained,
was equal to 1 m. Measured by a measured tape
diameter of a trunk, divided into equal sectors and
hammered into each part of sector, on each fixed
sensors, and made active in the program neces-
sary positions for the analysis of achieved informa-
tion. The accumulator module was connected to the
first sensor, and other sensors were connected
consistently with each other by enclosed cables.
The program started and easily tapped on each
sensor with a hammer. Sensors determined the
speed of passing of a sound through a tree di-
versely. By the results of these data the model of a
wood trunk on wood density was under construc-

tion. The information on the condition of a tree ar-
rived on the monitor in the form of a color graphic
representation.  Two-dimensional measurements
were taken. It was revealed that among all copies
only one posed threat, decay spread for 80 % and
it needed to be removed. At all others only the
small percent of destruction of wood was noticed,
they did not pose threat, but in order to avoid dan-
gerous situations it was worth paying attention to
them and to carry out the analysis at least once a
year.

Keywords: diagnostics of trunks, fine-leaved
linden, ARBOTOM, destruction, timber.

BeegeHune. Cpean MHOXecTBa HeraTBHbIX
(haKTOpOB, BIUSIOWMX HA COCTOSHUE [epeBa,
BosbLUYK ONACHOCTL NPEACTaBNAKT CKPbIThIE MHIA-
NN, pasnuyHble BHYTPEHHWE MOBPEXOEHNS ape-
BeCUHbI. Takoe [epeBo, BHELLUHe 300p0BOE, TepseT
YCTOMYMBOCTb M CTAHOBUTCA OMAacHbIM ANs Nogen
1 OKPYKatoLLMX NOCTPOEK.

Ilvna menkonucTHasa npeacrtasneHa B r. ApxaH-
renbcke Kak MHTPOAYLEHT U UCMOMb3yeTcs B 03e-
NEHeHNN [OBOMbHO 4acTo. BHellHee cocTosHWe
[laHHOW NOpOfbl HE BbI3bIBAET HUKAKWUX BOMPOCOB.
Ham 6bIri0 BaxHO y3HaTb O COCTOSIHUM ee ApeBe-
CMHbI, HANM4UK CKPBITORA THUMK.

B uccnepoBaHnax no gaHHOMY HanpasfieHuWto
CYLLECTBYIOT HekoTopble ocobenHoctv [1, 2]. Ha-
npuMmep, CTBOMOBbIE W HAmMeHHble THWAKW Yy Jde-
PEBbEB Ha KOPHIO YCTaHaBNWBAIOT BW3yanbHbIM
OCMOTPOM, MPOCTYKMBAEM Ha CRyX Mnu u3Brede-
H1em kepHoB [3]. OgHako onpegeneHue Hanmuus
THUMEN MO BHEWHWM npusHakam TpebyeT kBanu-
(OMLMPOBAHHbBIX CreyuanucToB — (UTONaTosioroB
(aHTOMOROrOB) [4].

Llenb wuccnepoBaHusA: npoBedeHMe AnarHo-
CTWKW CTBOJMOB NMMbl MESKOSIMCTHON Ha Hanuuue
THUMM C MOMOLLbLIO MMMynbcHOro Tomorpada AR-
BOTOM mapku AT5-P (Ap6oTom, npodheccroHanb-
Has Bepcus).

ARBOTOM - 370 cneunanuaupoBaHHbIA WH-
CTPYMEHT, KOTOpbIN JaeT AeTanbHyl OLEHKY Xa-
pakTepa OeCTPyKUMM OpeBEeCcuHbl CTBOSIA Mo Nno-
LWaam nonepeyHoro CeYeHUs Ha OTAENbHO B3ATOW
BbIcoTe. [1poun3BoanTb paboTy C HAM MOXHO TOMb-
KO Ha XWBbIX AEPEBbLSX.

OfHWM M3 [OCTOMHCTB 3TOrO anmaparta sBns-
eTCa TO, YTO NPW €ro MCMonb30BaHUU EepeBo He
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noBpeXgaeTcs 1 emy He NpuunHaeTcs Bped. Ecnm
paHblUe yCTaHaBMBaNW HUMb BbILIENEPEYNCIIEH-
HbIMK cnocobamu, aaxe 6bin NpeanoxeH npubop
ONS U3MEPEHWUS THWNW YrbTPa3BYKOBbIM MPOCBe-
YnMBaHWEM, JaHHbIE KOTOPOrO HYXHO ObINO CpaBHM-
BaTb B PasnuyHbIX CeYEHUsX CTBOMa Ans onpege-
NEHUs HAXOXAEHUS THUMKW, TO cermyac LOCTaTOuHO
O[HOrO 3amepa Ha OAHOM BbICOTE.

Marepuansi 1 meToauka uccneposaHus. [u-
arHocTuka NpPOBOAWTCS C MOMOLLBIO CEHCOPOB, 3a-
KpennsemblXx C BHELUHEN CTOpOHbl cTeona. Onpe-
[ensieM BbICOTY, Ha KOTOPOW XOTUM Yy3HaTb O Ha-
NINYNN THANK, U3MEPSIEM MEPHON NEHTON AuameTp
CTBOMa, [EefUM Ha paBHble CEKTopa M B Kaxayo
yacTb cekTopa 3abusaem rBo3gb (He rny6oko,
NPMMEpPHO Ha 1 CM), Ha KaxgoMm reosge 3akpen-
NSeM AaTUYMKM — CEHCOpPbl U aKTUBM3MPYEM B Mpo-
rpamme HeobxoduMble MO3UUMM ANS aHanW3a no-
cTynaemon uHegopmauuu. MNogkoyaem k nepsomy
CEHCOpY aKKyMynATOPHbIA MOZYMb, @ OcTarbHble
CEHCOpbl COeAMHSEM NOcnefoBaTeNnbHO Apyr ¢
OpyroM npunaraembiMi  kabensmu.  3anyckaem
nporpammy n ferko nocTykMBaeM o Kaxgomy CeH-
COpY MONOTOYKOM. [laTunkn onpesenstoT CKopocTb
NPOXOXAEHUs 3ByKa Yepes [epeBO B pasHblX Ha-
npaeneHusx. 1o pesynbtataMm 3TUX AaHHbIX CTPO-
UTCS Mopenb APEeBECHOro CTBOMA MO MAOTHOCTY
LpEBECUHbI.

VHopmaLms 0 cocTosHUM fepeBa nocTynaet
Ha MOHMTOP B BMAE LBETHOrO rpagnyeckoro u3o-
OpaxeHus. Bce BHyTpPEHHWE NOBPEXAEHUS, 30HbI
pacnaga 1 HapyLeHWs LLleNOCTHOCTM APEBECHHDI, a
Takke MeXaHU4eckn OTAEeNeHHble 4YacTu Mare-
puana otobpaxatoTCs Ha dKpaHe B KpacHOM LiBeTe,
300pOBasi U HEMOBPEXAEHHas [ApeBecuHa noka-
3aHa 3eneHbIM. XKenTbiil LUBET — 30Ha HayarbHOW
ctagu obpasoBaHWs THUMW, OpaHXeBas — 30Ha,
oToBpaxatoLiasi BTOPYH CTagmIo rHUEHNS.

Mpu pacyeTax yunTbIBAETCS NOPOAA APEBECHHDI.
M3mepenns nposogunuch gByxmepHble. B cnyvae
HeobX0AMMOCTI KOMMYECTBO CEHCOPOB MOXET YBe-
nuumBathes. Bee namepsiemMble napameTpbl U CTY-
MEHN OLIEHKW CTPOro JOKYMEHTUPYHOTCS.

[ns aHanu3a nunbl MENKONMCTHOM ObiNo Wc-
cnefoBaHo 13 pasfnyHbIX MO BHELIHUM NpU3HaKaMm

ak3emnnsapos. Knacc Bo3spacta V. bbinv BbiGpaHbl
[EPEBbS KaK C XOPOLLO Pa3BUTOM KPOHOM, 6e3 ma-
Nenwmnx NoBpexaeHnn, Tak 1 ¢ HeJopasBUTON Kpo-
HOW; Ha HECKOMbKWX 3K3emnnspax Obin BbisBMEH
NWNOBbLIN BOMNOYHLIN Knewwk — Eriophyes tiliae
var. liosoma Nal.

BbicoTa, Ha KOTOpOI NPOM3BOAWINCE UCCIERO-
BaHus, — 1 M, KONNYECTBO [ATYMKOB 3aBUCEMNO OT
[vameTpa AepeBbeB, B OCHOBHOM MCMOMNb30BaNoCh
4-5 ceHcopos.

LLkarnbl UM OLEHKU COCTOSHUS OPEBECUHbI B
FOPOACKWX YCMOBUSAX C UCMONMb30BAHNEM UMMYMbC-
HOro Tomorpacha Hamu He BCTpeyeHo. YTobbl 06-
pabaTblBaTb pe3ynbTaThl MOSYYEHHbIX UCCrenoBa-
HWIA, NPeAnoXeHa LUKana OLUEHKW COCTOSHWA ae-
PEBLEB Ha HaIM4Me THUAW.

OueHka COCTOSIHWS OpeBecuHbl NPOBOAMNACH
MO AaHHbIM MOMYYEHHOro PUCYHKA:

— OTIMYHOE — M300paxeHue 3eneHoro LeTa
uu ¢ HeborbLUoW 30HOW xenToro ugeta (0T 0 o
20 %);

— XOpoLLee — Ha n30bpaxeHun JOMUHMPYET 3e-
NeHbIN LBET, HO NPUCYTCTBYET XeNTbI 1 OpaHxe-
Bble LBeTa B HebonbLumx konuyecteax (o1 20,1 go
45 %);

— YOOBNETBOPUTENBHOE — BOMbLUYI0 YacTb 130-
BpaxeHns 3aHUMAIOT OPaHXEBbIE U XENTble LBeTa,
KpacHbI LBET NWWb HaYMHAEeT nosBNATbCA (OT
45,1 0o 55 %);

— NNOXoe — AOMUHWPYIOT OpaHxXeBble M Kpac-
Hble LBETa, Takoe AepeBO npencTaBnser cobow
OMacHOCTb M MOANEXuT yaaneHumo (0T 55,1 % u
bonee).

PesynbTaTbl uccnegoBaHua U Ux obcyxae-
Hue. [laHHble MO KaxgoMmy 3amMepeHHOMy AepeBy
npvBeaeHbI B Tabnuue.

[aHHble Tabnuubl CBMAETENLCTBYKOT O TOM, YTO
[E€PeBbs C MSATKOM APEBECUMHOMN (K KOTOPbIM OTHO-
cutcs Tilia cordata) yxe Ha paHHWX CTagusx pas-
BUTUS UMEKT HapyweHus MeTabonuyeckux npo-
LieccoB. BbICOKasi HaCbILEHHOCTb APEBECUHbI MO-
HWKEHHOW NMOTHOCTW BRaroi HeusbexHo npuBo-
[MUT K BO3HUKHOBEHMIO W Pa3BUTUIO MOPO30BOIHBIX
TPELLYWH, NOCneayoweMy Hekposy APEBECUHbI U
pasBUTUIO JynnucTocTy [5).
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CoOTHOLWEHME 30H U OLeHKa COCTOSIHUA ApeBeCuHbI nunbl MENKOJIMCTHOM

cm2 | TpoueHT
No | Viaobpaxe- | [vamerp | S creona 30Ha coCTORHMA ApEBECHHbI, o, pect- | OueHka
ﬂ/l-'l HWne CTBONa, B MJTIOCKO- pyKunn COCTO4A-
oM cri, oy | 36Te- | Keml- | opa- | Kpac- | phepe | o
- Had Tad XeBad Had CHHBI, %
9' 1032 | 1161 | 387 |33596
1 . 25 | 59396 | x| o5 | 55 |sgs | 026 Mn.
W 544,34 | 13323 | 101,44
2| 315 | 71931 | %0 | TR | 302 | Xop.
ol
" 478,03 | 98,0 | 178,74
9 310 | 4T 1"e33 | 129 | 238 7 | Xop.
11.
| 310,32 | 172,40 | 210,14
4 —'—'r—f 30,0 706,86 13.9 244 .7 56,1 Ypnosn.
s 274,08 | 114,20 | 102,59
5 25,5 490,87 55.3 23.3 20.9 442 Ypnosn.
i
f . 27325 | 57,75 | 82,87
61 B | 205 | 4387\ T B | e 320 | Xop.
457,62 | 158,13
7 || w0 | esrs T s 256 | Xop.
w 233,10 | 1221 | 78,54
8| | s | amm || o | Y 46,3 | Ynoen.
437,91 | 52,96
9 | 250 | 4087 | | RT 108 | om.
| 5684 | 1182 | 117.6
10 E” 320 | 8420 | 720 | T | s 203 | Xop.
A 4110 | 12330 | 81,45
11 B0 | 61575 |G 0T | as 333 | Xop.
55325 | 248.94 | 5532 | 2766
12 . 380 | msnn | TeeR | SRR | S | SR8 | 512 | aoen
3036 | 7518 | 4334
13 | s | stonz | S | 238 | Xop.
*COCmOﬂHEe: omin. — om/nu4Hoe, Xop. — xopouwee, ydoen. - yOoenemeopumeanoe, nsi. — nroxoe.
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CornacHo Tabnuue, OLEHKY «OTMMYHO» nony-
YnnIo AepeBo NoA NOPsAKOBbIM HOMepOM 9, ape-
BECWHa 3TOro 3k3emnnspa abCcomoTHO 340poBa.
[epeBbs nog Homepamu 2, 3, 5, 6, 7, 10, 11 1 13
MOMYYMUIIN OLIEHKY «XOPOLLO», Y 3TUX 3K3EMMIISPOB
3aMeYeHO MosIBIIEHWE BTOPOM CTaguu LECTPyKLMM
APEBECUHbI, MO3TOMY CTOUT 0BpaTUTb Ha HUX BHM-
MaHWe ¥ OTCreXuBaTb PacnpoCTpaHeHne U3MeHe-
HWA APEBECHHbI BO M36eXaHNe OnacHbIX CUTyaLMiA.
JK3emnnap nog HoMepoM 1 UMEET nyIoxoe CoCTo-
SiHWe — THUMNb pacnpocTpaHunack bonee Yem Ha 80
% oT nnowagn AnameTpa cTBofa. JTO OEPEBO
HeobXxoaMMo CPOYHO yaanuTb, Tak Kak OHO npea-
CTaBnseT yrposy, Befb MPW CUMbHbIX NOPbIBAX
BETpa OHO MOXeT CIoMaTbCs W HaHeCTH yLlepb kak
NoCTponKaMm, TaK ¥ NM0AsAM.

BbiBoabl

1. Wcnonb3osaHue npubopa ARBOTOM saBns-
eTcst aPGeKTMBHLIM CNOCOOOM OnpedeneHns Ha-
NNYns AeCTPYKLUMN OPEBECUHDI.

2. CornacHo OLEeHKe COCTOSIHUS APEBECHHBI, Y
37 % pepeBbeB ObHapyxeHa rHunb, y 63 % Ae-
PEBbLEB OTMEYAETCS XOPOLUEE M OTIMYHOE COCTOS-
HWe APEBECHHbI.

3. [aHHbI mMeToZ no3BONSeT cpasy MosyynThb
pesynbTaT 0 COCTOSHUM [PEBECUHbl [EPEBbLEB,
9KOHOMMWT BPEMS 1 MOBbILIAET TOYHOCTb NpoBefe-
HWS' MCCNeaoBaHNiA, He TpebyeT LOMONHUTENBHON
OLEHKI KBanMULMPOBAHHbIX CNELMANUCTOB.

4. HepoctaTkoM [JaHHOrO MeToAa onpenene-
HWUS DECTPYKUMM APEBECUHbI SBNSETCS TO, YTO AR-
BOTOM He cnocobeH ToYHO onpegenutb opmu-
POBaHME FHUMM Ha Ha4anbHON CTaann Pa3BUTKS.
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