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HCHOJb30BAHUE BUOUHJIUKAIIMOHHOI'O METOJA ®J1YKTYUPYIOIIENR
ACUMMETPHUMU JIUCTA KJIEHA OCTPOJIMCTHOI'O (ACER PLATANOIDES L.)
JJIS1 OHEHKU KAYECTBA CPEJIbI HACEJIEHHBIX ITYHKTOB

Hean. KoHTponk cocTosiHUS Cpeibl KAK MHOTOKOMIIOHEHTHOM CHUCTEMBI C NPHUYMHHO-CJICACTBEHHON CBSI-
3b0 HapyLICHUH CHMMETPHH JIUcTa KiieHa MeToioM ®A. Metoabl. DutonHANKaIMS C CIIOIb30BAaHUEM B Kade-
CTBe OMOMHIMKATOPOB pacTeHuil (MucTheB KieHa). MeTon (QIyKTyHpyoImel aCuMMeTpUr: u3MepeHust 4-X ma-
paMeTpoB JIHCTA C JIEBOW U IMPaBOW CTOPOH U (uKcanus GopMbI MaKyImIkd. Matemarndeckast 00paboTka pe3yib-
TaroB Bcex mamepenuit (1376 mpomepos) Ha 6ase mporpammbr Microsoft Excel. Pesyabrarel. OcymecticHa
CTaTHCTHYECKasl OIIEHKA MPOMEPOB JINCTHEB 10 7 MOKa3aTesIM MEp IEHTPATbHON TEHACHINN U U3MEHYNBOCTH.
Paccunran nokazatenb QIyKTyupyroomei acCiMMETpHH JJsi OMoMaTepuala BCeX MCCIEeIOBaHHBIX MUIONIAA0K Iiie-
cTH paiioHoB T. Ozeca B jgeTHuii nepuon 2016 r. U nmpousBefieHa UX MPOBEPKA HA HOPMaJILHOE pacIpeeeHue.
YCTaHOBIIEHO KauecTBO CPebl pa3HbIX PaHlOHOB KypOPTHOTO TOpOJa U 3aropoAHOW 30HBI IO JIBYM OaJUIbHBIM
cucreMaM. BeiBoabl. Ctatuctuueckas 00padOTKa BceX MPOMEPOB JIMCTOBBIX IJIACTHHOK IOKa3aja MPUroIHOCTh
HCIIONIb30BaHMS U3MEPSIEMBIX IIPU3HAKOB M CaMOT0 JIMCTa KJIeHa Ayt nesneil putonaaukanuu. [lokazana o6ocHo-
BAaHHOCTb HCIIONb30BaHMs OayutbHOM cucteMsl I. M. MenbKymMoBa IpH ONIPEAETICHNH KauyecTBa CPEAbl 10 HHTe-
TpaJIbHOMY MOKa3aTelro (QIyKTyHPYIOIEH acUMMETPHH JIHCTa KJIEHa OCTPOJNUCTHOTrO. DakTHdeckn, IpOMBIII-
JICHHBIE 30HBI TOPOJA, €r0 MapKoBasi M IEHTPAJIbHAS YaCTH UMEIOT OJMHAKOBO BBICOKYIO CTCIICHB 3arps3HEHHS,
XOTSI U HE JIOCTUTAIOUTYI0 KPUTHIECKOTO YPOBHS.

Kniouesvie cnosa: GuovHankatop, GUTOMHAMKAIMS, AedopMalys, cTpecc, OunarepanbHas CHUMMETpUs,
MHTETPAJbHBIN ITOKa3aTellb aCHMMETPUYHOCTH, CTATUCTHYECKast 00paboTKa, aHTPONIOr€HHOE 3arpsi3HEHUE
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USE OF THE BIOINDICATION METHOD OF FLUCTUATING ASYMMETRY OF THE MAPLE
LEAF (ACER PLATANOIDES L.) FOR ASSESSING THE QUALITY OF THE ENVIROMENT IN THE
POPULATED AREAS

Such natural sciences as biology, biogeochemistry, ecology and geobotany study and use bioindication. It is
a modern new and helpful scientific direction. The methodology of fluctuating asymmetry worked out in the
framework of phytoindication is a convenient, cheap and the closest to natural objects tool for studying of mac-
roscopic changes in the development of bioobjects owing to the negative natural and anthropogenic stress ef-
fects. Purpose. Evaluation of the quality of the environment on the violation of the bilateral symmetry of the
maple leaf and the appearance of a fluctuating asymmetry of the sides of the leaf’s sheet relative to the central
vein under the influence of the anthropogenic load. Analysis of well-known evaluation systems for assessing the
quality of the environment. Methods. Phytoindication as one of the bioindication methods with using plants
(maple leaves). The fluctuating asymmetry method: measuring 4 parameters on the left and right sides of a leaf
and defining of the form of a leaf top. Mathematical processing of the results of all measurements (1376
measures) based on the Microsoft Excel program. Results. A statistical evaluation of the leaf measures was
made for 7 indices of the central tendency and variability. The fluctuation asymmetry index for the biomaterial
of all the investigated sites of six districts in Odessa in the summer period of 2016 was calculated and tested for
normal distribution. The quality of the environment is determined using two point systems in the different areas
of the resort city and the suburb. Conclusions. Statistical processing of all platelet measurements showed the
suitability of using the measured features and the maple leaf itself for the purpose of phytoindication. A greater
validity of the G.M. Melkumov’s point system was shown when determining the quality of the environment by
the integral fluctuation asymmetry index of the maple leaf. In fact, the industrial zones of the city, its park and
central parts have a high degree of pollution, although not reaching a critical level.

Key words: bioindicator, phytoindication, deformation, stress, bilateral symmetry, integral index of asym-
metry, statistical treatment, anthropogenic pollution
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Odecvkuil deporcasHutl ekoI02IuHUL YHIBepcumem

BUKOPUCTAHHSI BIOIHAUKALNIMHOIO METOJA ®JYKTYIOUOi ACUMETPIi JINCTA
KJEHA I'OCTPOJIUCTOI'O (ACER PLATANOIDES L.) AJs1 OHIHKU SIKOCTI CEPEJOBUIIA
HACEJIEHUX ITYHKTIB

Meta. KoHTpoib CTaHy cepeIoBHIIA SIK 0araTOKOMIIOHEHTHOI CHCTEMH 3 MPHYMHHO-HACIIIKOBHM 3B'SI3-
KOM IOpYIIeHb CUMeTpii JucTa kiena metogoM OA. Meroau. OiTonHANKAIS 3 BUKOPUCTAHHAM SIK Oi0oiHIMKA-
TOPiB POCIHUH (JIKCTA KiIeHa). MeToa (IIyKTyrouoi acCMMETPii: BUMIpIOBaHHS 4-X MmapaMeTpiB JIMCTKA 3 JIIBOIrO Ta
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mpaBoro OOKiB i BU3HaueHHS (HOpMHU BepXiBKH JHCTSI. MaTemaTnuHa oOpoOKa pe3ynbTaTiB BCiX BUMIpIOBaHB
(1376 npowmipi) Ha 6a3i mporpamu Microsoft Excel. Pe3yabraTtu. [IpoBeaeHo CTaTHCTHYHY OLIHKY BUMIpIO-
BaHb 3a /-a MOKa3HUKAMH Mip HEHTPaJbHOI TEHAEHIIl Ta MiHIMBOCTI. Po3paxoBaHO MOKa3HHUKH (IIYKTYHOUOL
acuMeTpii st OioMaTtepiany BCiX IOCTIHKECHUX MalJaHYUKIB IiecTH paioHiB M. Oneca y miTHil nepiox 2016 p.
Ta MPOBEAEHO X INepeBipKy Ha HOPMAaJbHUI po3monin. 3a ABoma OaJbHHUMHU CHCTEMaMH BCTAHOBIICHO SIKICTb
CepelloBHUINA Pi3HUX paioHIB KypOPTHOTO MicTa Ta ioro 3aropoaHoi 30HM. BucHoBku. CraTucTyHa o0poOKa
MPOMIpIB JIMCTOBOI IUIACTUHKK BCT@HOBWJIA NMPUAATHICT BUKOPHCTAHHS BUMIPIOBAHUX O3HAK 1 CaMOTO JIMCTA
KJIeHa Juis i ditoinankanii. OWiHKY SKOCTI cepeqoBHILa IIPOBOJMIIN 3a ABOMAa OanbHUMHU cucteMamH. [loka-
3aHa OOIpyHTOBaHICTh OanbHOI cucTeMu . M. MenbpkyMoBa NpH BU3HAYEHHI SIKOCTI CEPEAOBHIIA 33 IHTETpab-
HUM ITOKa3HUKOM (PIyKTyr0ouoi acuMeTpii JUCTS KJIeHa ToCTpPONHCTOro. MaKkTWYHO, MMPOMHUCIIOBI 30HU MiCTa,
HOro mapKoBa M LEHTpajJbHA YaCTUHU MAIOTh BHCOKHH CTYIHb 3a0pYIHEHHS, X04a HE CATAIOUMid KPUTHYHOTO
piBHS.

Knrouosi cnosa: 6ioiHaukaTop, QiTOMHIUKALIS, nedopMarisi, crpec, OimaTepanbHa CUMETpis, iHTerpaib-
HHUH MMOKa3HUK aCHMETPUYHOCTI, CTATHCTUIHA 00po0OKa, aHTPONOTeHHE 3a0pyIHEHHS

Beeoenue

OmHUM U3 pa3esioB COBPEMEHHON OHO- TH OMOWHIUKAIMOHHON TEMaTHKH B OMOTCOXH-
reoxuMud [1] sSBIsieTCS HaydyHOE HampaBliCHHE MHH U CMEXHBIX HayKax, HEIIPEPHIBHOM Pa3BH-
— Ounounaukanums. IIpobnemsl OnomHIMKALUH THH M COBEPIICHCTBOBAHUU METOIOB OMOWHIU-
M3y4aloT TakKe OMoorus u dKoJorus. Bee atn Kalluy, ee ONpeieIeHN U TEPMUHOJIOTHH.
HayKd OOBeAMHSET MpoOiieMa KadecTBa CPellbl OnHIM 13 BUIOB OMOWHIWKAITUH SIBIIS-
o0uTaHus, OMOMHINKATOpPAMH KOTOPOH, Hecy- eTcd (PUTOMHAMKALNS, HCIIONB3YIOIAs pacTe-
IIMMHU 3HAUYUTEIBHYIO aHTPOIIOTEHHYI0 Harpys- HUsI B KadecTBe OMOMHIMKATOpOB. [ xapax-
Ky, SIBIISIIOTCS JpeBECHbIe pacTeHus. Mcmnonp3o- TEPUCTHKH SKOJOIMYECKOTO COCTOSIHUSL OO0JTb-
BaHME TAKOTO OpraHa aCCHMUWIIAINY, KaK JIUCT C VX TEPPUTOPUI METaIoIMCOB Hanboee Ipu-
€ro AMHAMHYHBIM OTKIIMKOM Ha 3arps3HEHHE TOJHEI IPEBECHBIE PACTEHUS; MPHU BHIOOpE aHa-
Cpe/bl U MeTo/1a (PIYKTYUpYIolIeld aCHMMETPHH JIU3UPYEMOTO OpraHa JEPEeBbEB U IS OLEHKH
JTaeT BO3MOXKHOCTh C MHUHUMAJILHBIMH 3aTpaTa- €r0 COCTOSTHHS ITPEUMYIIECTBO OTNAETCS JIHCTY,
MH, JOCTaTOYHO OBICTPO OILEHHUTH KadeCTBO OunarepaibHas CHMMETPHsI KOTOPOTO B Hjeaie
cpelpl HACeNEeHHBIX MYHKTOB WIIM OTAEIBbHBIX XapaKTepu3yeT OJIarornoaydYHbIe YCIOBHS IPO-
paifoHOB METaroJMCOB. v3pacTaHus, a €€ HapyleHHs C MpPOSBICHHEM

C MoMeHTa CBOEro 3apOoXKIIeHHS eIle 10 ACMMETPUH — YXYy/IIIEHUE COCTOSTHUS CPEIBL.
Haiel 3psl B Tpyaax Teodpacra, JI. FO. Koiy- Cpenu CyImiecTBYIOIINX BUIOB aCHMMET-
menbl, M. Kartona, [Inuaus Crapiero, moce- puu o GuykTyupyromeid acummerpreit (DA)
nytonmx pabor M. B. Jlomonocosa, A. ['ym- MIOHMMAIOT HE3HAYUTEJIbHbIE HEHANpaBJICHHbIE
oompara, A. Illrexkxapma B XVII u XIX BB. OTKJIOHEHHSI OT CTPOToil OmiaTepallbHONW CUM-
OMOMHAMKAIIVS OIpPENEesUIach KaK OIeHKa CO- MeTpuu [5]. Paznuuus Mexmy JIeBOM U mpaBoit
CTOSHUSL OKPYXKaroIlel Cpeapl M0 peakiusiM YacTSMH OPTaHOB JKMBOTO OpraHM3Ma IpH Tpo-
JKUBBIX OpPraHW3MOB. TepMUH «OHOWHUKA- sprieHnd DA He SBISAIOTCS TEHETHYECKH Jie-
Hs» U OOOCHOBaHHME €€ CYTH KaK Hay4YHOTO TEPMUHHUPOBAHHBIMH ¥ HE MOTYT OBIThH CITydaii-
HanpasieHust Obutn ganbl A. I1. KapnmackmM. HBIMH, & BO3HHUKAIOT BCJIEJCTBHE HEraTUBHBIX
OpHuM U3 HampasjieHHH reo00TaHUKH OMOWH- MIPUPOAHBIX WM AHTPONOIEHHBIX CTPECCOBBIX
JTUKAIMI0 paccMaTpuBaiu Ha pyoexxe XIX wm BO3ICUCTBHMI Ha >KMBOW OOBEKT. MIMeHHO 5Ta
XX BB. A. H. Kpacnos u P. . AGonuH. B kon- B3aMMOCBSA3b W TIO3BOJIAET HCIONB30BaTh DA
ne XX B. OMOMHAMKAIMS TOJNKOBAJach KaK M3- KaK JIOCTYIIHOE JJIsl aHaiu3a MpOSBIEHHE OT-
MEHEHHE MapaMETPOB COCTOSIHUS MM BBIXOA- KJIMKa KUBOTO OpraHu3Ma Ha CTpecc.
HBIX apaMeTPOB OMOJIOTHYECKUX CHCTEM [2]. Llenvio WccnenoBaHusl SBISETCS  KOH-
o HenaBHero BpeMeHH OMOMHINKALIMIO CUUTA- TPOJIb COCTOSIHMSL Cpelbl Kak MHOTOKOMIIO-
1 OMOJIOTHYECKUM METOJOM OOHApyKEHHUS U HEHTHOW CHCTEMBI C IPUYHMHHO-CIIEICTBEHHOU
OTIpeIeNIeHs] IKOJOTMYECKH 3HAYMMBIX TPH- CBSI3bI0 HAPYIIEHWH CHMMETPHH JIMCTa KIIEHa
POIHBIX U aHTPOIIOTEHHBIX HArpy30K Ha OCHOBE metoaoMm DA.
peakuMii Ha HHUX >XUBBIX OPraHHU3MOB HEINO- B ocHOBy 3adau uccienoBaHUs JIErTH
CpECTBEHHO B cpefe ux oburanus [3]. B 2012 KOJMYECTBCHHAs] OIICHKA OHMOMETPHYECKUX
. OHOMHINKAIIMIO Ha3BaJld HAyKOH, CHOPMHUPO- ToKa3aTeliel ¥ CcTaTUCTHYecKas o00paboTka
BaBlICiics B rpaHunax skojoruu [4]. Beie JAHHBIX.

H3JI0KCHHOC CBUACTCIBLCTBYCT 00 AKTYaJIbHOC-

131



Man and environment. Issues of neoecology. Ne 3-4 (28), 2017

Memoowl uccneoosanusn

Maxpobwvexmom MCCIACOBAHUS SIBISCT-
csl JKoJIoTMYecKass 0OCTaHOBKa B TOpoje-
kypopTe Opecca, B KauecTBEe MUKPOOObeKkma
UCTIOJIb30BAIN  OMOMHIUKATOP — JIMCT KIIeHA
OCTpPONHCTHOTO. Bpems cOopa OGmomarepuana:
netHu#t ce3oH 2016 1.

Memoouxa u mamepuanvl ucciedosa-
HUSl, PAiOHbl MOHUMOPUH2eA U 000PYOO8aHUe.
[Mpumenenue B OnonHaukanuu Metoga GA no
TUTACTUYECKUM TIPU3HAKaM JUIsl KOHTPOJIS CTa-
OWIILHOCTH Pa3BUTHS PACTCHHN C MEPEHOCOM
OIICHKM HMX COCTOSHUS Ha CpeLy OOWTaHUs
MO3BOJIMJIO BhIpa0OTaTh METOAMKY [6], wuc-
MOJIE3YEMYIO B JaHHOH padoTe.

B mporiecce MOHHUTOpPHHTa B pa3HBIX
paiionax 1. Opnecca OblIM COOpaHBI JIUCThS,
pacIpoCTPAaHEHHOTO Ha IOre YKpauWHbI KIIeHA
octposuctraoro (Acer platanoides L.), ucrosb-
30BaHKE KOTOPOTO B KayecTBE OMOMHIUKATOPA
OTMCAHO HEJOCTATOYHO MOJTHO U TPOTHUBOpPE-
4yuBo [7, 8]. Beibop kiteHa Takke 00bICHIETCS
€ro XapakTepHBIM JUCTOM CHEIU(PUICCKON
(dopMbI ¢ OMIaTepaibHOW CUMMETPHEH U YeT-
KO BBIp@XCHHBIMH mpu3HaKamu Buaa. CoOop
JIUCTHEB MPOBOJUIICS MOCTIC OCTAHOBKU UX PO-
CTa U JOCTMIKCHUA TCHEPATUBHOT'O BO3PACTHO-
T'O COCTOSIHHS B KOHIIE JIETHETO ce30Ha. JIucThs
COOMpANUCh C JICPEBBHEB, PACTYIIMX HA IUIO-
IaJIKax OJHOI0 TPyHTa W OJMHAKOBOM BIlaXK-
HOCTH C OJJUHAKOBBIMH YCJIOBUSAMU OCBCHICH-
HOCTH COJTHIIEM, PABHOYAAJICHHBIX OT MPEAIO-
JlaraeMoro MCTOYHHKA 3arps3HeHHs. B ocHOB-
HOM JTO OBLIH OTKPBITBIC IUIOMIAJAKKU C HE-
CKOJIbKUMH BHJIAMHU JICPEBbEB, B T. Y. U KJe-
HOB. BrI0Op mIomagok mpoBOAMIICS C IENbI0
HUCKIIIOYCHUSI CHUHXXCHUS CTa6I/IHBHOCTI/I pa3Bu-
TUA JCPEBLCB HM3-3a HECTATUBHBLIX MPUPOAHBIX

YCIOBUH 3aTEHEHHs CBETONIOOMBOIO KIIEHA.
Takum o0pa3oM, BBIOOp TUIOLIAOK B 3HAYH-
TEJILHOW CTETIeHW HUBEIUPOBAJl BO3MOXXHOCTD
BIIMSIHUSI €CTECTBEHHBIX CTPECCOBBIX (DAKTOPOB
Ha pa3BUTHE JHUCTa M ero cummerputo. Ha
IIoNIaIkax coop nucTheB B kKomdectse 10-14
IMTYK OcymiecTBisuics ¢ 1-4-x nmepeBpeB Ha
KaKIOW IUIOIIAKE.

Jluctesi coOupaiuch € YKOPOYEHHBIX
MoOETOB € Pa3HBIX CTOPOH JIepeBa C HUKHUX
BETOK HIXHEHW 4acTU KPOHBI, YTOOBI HCKIIIO-
YUTh TIOTPEIIHOCTH HApPYLICHUS Ppa3BUTHA,
CBSI3aHHBIC C Pa3HBIMU CTAAHSAMH POCTa ITUX
opraHoB. K coxaneHuto, ¢ BBICOKHX [I€PEBbEB
HE BCEerja yJaBajlOCh NOCTATh JIMCThS OXHOIO
pasmepa, 4TO U SBHJIOCH MPUYUHON OOJIBIIOTO
pa3maxa BapHaLUH IPU3HAKOB.

[Inomanku cbopa uccieayemMoro mare-
puasa BeIOpaHbl B 6 paiioHax ropoja ¢ y4eToM
WX TPEINojaraeMoro 3arps3HEHUs] HIH €ro
orcyrctus: 1) mapk mm. T. I'. IlleBuenko, 50 m
OT LEHTpaAJIbHOIO BXxoJa ¢ yi. KaHaTHoil ¢ ul-
TEHCUBHBIM  aBTOMOOWJIBHBIM  JIBUKCHHUCM;
2) KON MacCHB B THXOM IieHTpe 1o yi. Ko-
MUTETCKasi BONM3M aBTOCTOSIHOK M IAapPKOBKH
MalivH; 3) HEHTP TOpoja C HEMPEPHIBHBIM aB-
TOTPAHCTIOPTHBIM TOTOKOM, YiI. Puinenbes-
cKasi; 4) IeMEHTHBIN 3aBoj (IocaKa y riiaBHO-
rO BXOJ[a U OKPYIKAIOIAsk JKHJIasi TePPUTOPHSL);
5) HII3 - nedrenepepabaThIBaOIUil 3aBO
(TaBHBIA BXOJ M TEPPUTOPUS KHIIBIX JOMOB);
6) 3aropojiHasi 30Ha (OTEIb-aBTOKEMITHHT «3a-
TepsiHHbIN paiiy, 20 kM ot Opneccol o Kues-
CKOM Tpacce).

Hns m3MepeHusi NPU3HAKOB HCIONbB30-
BaJIM JINHEWKY, IUPKYJIb, TPAHCTIOPTHUD.

Pezynomamot u ux oocyryncoenue

CucTeMoil IPU3HAKOB JIKCTa KJeHa Obl-
7a BbIOpaHa COBOKYIHOCTH IPOMEPOB, PEKO-
MEH/IOBaHHBIX [9], xapakTepusyonmx Mopdo-
JIOTUYECKHE OCOOEHHOCTH JIMCThEB C Omare-
pasibHOM cuMMeTpuei. [IpoMepsl cHUMaIM ¢
nesoii (L) u mpaBoit (R) cropon nmcra mo 4
nmapamMeTpaMm U (HUKCHUPOBATH 3arud MaKyITKH
nucrta (BJIEBO, BIIPABO), €€ MPSIMOJIMHEHHOCTD
WM Pa3ABOECHHOCTb.

M3mMepenus npaBoil U JIeBOM CTOPOH JU-
CTHhEB MPOBOAMIMCH IO TAKMM apaMeTpaM:

1) mmpuHa MOJOBUHOK JIUCTA CIIEBA U CIIpaBa
mociie cruda JMcTa IoroJiaM; 2) JUIMHA 2-OU
KUJIKA 2-TO TIOpsIKA ClieBa W CIIpaBa; 3) pac-

132

CTOSTHHE MEXIy KOHIaMH 1-0if u 2-0if XuioK
2-TO TIOpsi/IKa CIEBa W CHpaBa; 4) yroia Mexay
IIEHTPATHHOU M 2-0M JKHJIKOW 2-TO TOpsIKa
CJIeBa U CIpaBa.

MaremaTtnueckas 00paboTKa pe3yibTa-
TOB BceX m3Mmepenuit (1376 mpomepoB) mpoBo-
nach Ha 6ase mporpammel Microsoft Excel.

OneHka acHUMMETPUM JIMCTHEB KIICHA
OCYILECTBISUIACh B BEIOOPKE MO BEITMYUHE MO-
kazarens ¢GuykTyupyomei acumverpuu (FA),
KOTOPBII XapakTepu3yeT CTENeHb HapyIICHHS
pa3BUTHS JUCTOBOH IUIACTUHKH M COOTBET-
CTBYyeT 5-0amnpbHOW MIKaje, OICHUBAIOIICH
9KOJIOTHYECKOE COCTOSIHHE Cpeibl IMpou3pac-
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TaHus I Oepessl MoBHCioi [6, 9], pekoMen-
JIOBAaHHOW aBTOpaMHU W JUI APYTHX BUIOB Jie-
PEBBEB, B T. Y. M JUIsl KJIIEHA OCTPOJIUCTHOTO, H
IIKaje, MpemiokenHoil [8] HemocpeacTBeHHO
TS KJeHa (tabm. 1).

DA olLEHHBAIH 110 OOIICHPHHATOMY Me-
TONy — pacdeTy HHTErpabHOTO IOKa3aTes
¢nykryupyromeit acummerpun (FA) o Benu-
YUHE CPEJHEr0 OTHOCUTEIBHOTO pPa3Indus
Mmexay sesoi (Lj) m mpasoii (Rjj) ctoponamu

JINCTOBOM TUTACTHHEI Ha Tpu3HaK (M = 4) mis
KaXXJIOr0 JIMCTa U BCell BBIOOPKHU (N) aiist BCex
ITOMAI0K cOopa OMoMarepuana KaKIoro u3
IIECTH BEIOPAHHBIX PAHOHOB ropojia:
1 2ol R

— 'y
nm e L+ Ry

Pacuer mokasareneir FA ocymecTBisics
¢ MoMoIIbIo TIporpamMmel Microsoft Excel.

FA=

Taoauna 1

BajuibHbIe cMCTEMBI KauecTBa cpeibl IPOU3PACTAHUS PACTEHU 0 HHTErPAJBLHOMY 0KA3ATeJII0
¢aykryupyromeil aciMMeTprH BbICIIMX PacTeHUI

BaJyuibl kayecTBa cpeabl IToxa3aTean Banabl kayecTBa IToka3arean
oourTanus [5, 8] daykrynpyoueii cpensl [7] daykrynpyoueii
acHMMeTpHH acHMMeTpHuH
1 1
YHICTO < 0,04 YCIIOBHAsI HOpMa < 0,015
2
OTHOCHUTEBHO 0,04 - 0,044 2 0,016 — 0,025
q1cTOo (HOpMa)
3
3arpsi3HEHO (TpeBora) 0,045 - 0,049 3 0,026 — 0,035
4
Ips3HO (OMACHO) 0,05 -0,054 4 0,036 — 0,045
5 5 0,046 — 0,055
0YEeHb > 0,054 Kputnueckoe cocTosiHIe > 0,056
TPS3HO (BPEITHO)

[lo BHenIHEMY BUIY BCE JIUCThS MMEIH
HE TOJBKO HApYIICHUs OMJIaTepaIbHOH CHM-
METpUH, HO U Jae(OopMalOHHBIC M3MEHEHUS
JUCTOBOW TUTACTUHKU — OTKIIOHEHUS OT Mps-
MO# Makymiku (Tabi. 2); JTUCThs C TUIOIIAIKA
Ne4 6buM TIOKPBITHI IEMEHTHOW TBUIBIO U UC-
CYIIIEHBI; HA TIOBEPXHOCTH JINCTHEB TUIOIIAIKN

Ne5 wMenuch MATHUCTBIC HEKPO3bI, & MPH Tep-
OapupoBaHUU HAa OyMare OCTaBaJIUCh TEMHBIC
OTTHUCKH.

HaumeHbIMe OTKJIOHEHWS OT MPSIMOW
MaKkyIIKd UMENHd 00pas3ipl JTHUCTHEB 3aropo/i-
HOU tutomaaku Ne6 u Tuxoro reaTpa Ne2,

Tadauna 2
Hapymenus npsiMoii BepXylKH JUCTheB KJIeHa
Nel No2 Ne3 Ientp Neq Ne5 Ne6
IMapk Tuxuit uenTp yi. PumenseBckas IemenTHbII HIT3 3aropoaHas
um. llleBueHko yi. Komurerckas 3aBOJ 30Ha
52,8 % 10 % 24,2% 36,6 % 30,4 % 153 %
Cratuctuueckyro 00pabOTKy HpOMEpOB (cpenHee KBajpaTHUYECKOE) S; CTaHIAPTHOE

JIUCTOBBIX TUIACTHHOK (Tabi.3) OCYIIeCTBISIIH
M0 TaKWM TIOKa3aTelsiM Mep MEeHTPaIbHOU
TEHJCHIIMM U WM3MEHYUBOCTH, KaK CpeIHee
apudMeTHYeCKOe 3HAUYCHHE KaXKJOro IoKas3a-
TENsl ClieBa W ClpaBa JUIi BCEX BBIOOPOK X ;
pa3Max Bapuanuu (Xmax — Xmin); OTKJIOHCHHE
Ka)XJIOTO TIpOMepa CJIeBa U CIpaBa OT CpeHe-
ro; mucnepcus (D); craHmapTHOE OTKIOHCHHE
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OTKJIOHEHHE CpejiHero pesyibrata - [10, 11].

Koadduiment ocruisitmu K, 1 Ko3QhuIu-
eHT Bapuainuu Vo paccyuThiBad 110 (HOpMYy-
JIaM.

K. =R r = Iy =1(x ;]-IDD B,
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Tab6auna 3
CraTucTHYecKas OLIeHKA Pe3yJIbTAaTOB MPOMEPOB JINCTA KJIeHA 0CTPOJHCTHOIO
HOpusunak
IMnomanka Nel [lInpuna Ne2 Ne3 Ne4
cOopa JuCTbeB ITapamerp N0JIOBUHKH Janna Ortpesok Yroa mexny
IJIACTHHBI 2-# JKHIKH MEKIY 1-ii ¥ men-
JIHCTA 1-it m 2-i TpaJbHOI
AKHJIIKAMH AKUWIKAMHU
L R L R L R L R
1 2 3 4 5 6 7 8 9 10
(Xmax — Xmin) — 47 5,3 9,2 6,6 45 54 16 13
pa3MaX BapI/IaHI/II/I
X — Cpenee 729 | 733 | 11,8 | 120 | 7,96 | 7,94 | 38,02 | 36,8
3HAQUYCHUC
Nel s?— nucnepens 141 | 163 | 535 | 322 | 160 | 1,37 | 1391 | 947
Iapk um. S — cpeaHee 1,19 | 1,28 | 231 | 1,79 | 1,26 | 117 | 373 3,08
[IeByenko CTaHJAPTHOE OT-
KIIOHCHHC
s —crannapruoe | 020 | 022 | 039 [ 031 | 022 | 020 | 061 0,51
OTKJIOHCHHEC cpez[—
HCI'0O 3HAYCHUA
K,— xo>pdum- | 0,64 | 0,70 | 0,78 | 055 | 056 | 0,68 | 0,42 0,45
CHT
OCHMJIISLIMH
Vo, % — xoopdu- | 16,3 | 17,5 | 195 |[149 [159 | 147 9,67 8,36
IIUCHT BapI/Ia].[I/II/I
(Xmax — Xmin) 3.2 2,8 4,6 3,7 4,9 35 18,0 14,0
No2 X 694 | 6,76 | 112 | 11,0 | 7,94 | 7,33 | 40,30 | 39,9
Trxuii nentp 2 159 | 1,21 | 360 | 318 | 231 | 149 | 29,79 | 17,2
s 1,26 | 1,10 | 1,89 | 1,78 | 152 | 1,22 5,46 4,15
S- 039 | 035 | 060 | 056 | 051 | 041 1,72 1,31
K, 046 | 041 | 041 | 034 | 0,62 | 048 | 045 0,35
Vo, % 182 | 163 | 169 | 16,2 | 191 | 16,6 | 1355 | 104
(Xmax — Xmin) 5,9 5,6 80 | 109 | 63 6,0 38 36
Ne3 Ilentp < 698 | 6,96 | 113 | 11,2 | 7,48 | 7.2 47,4 44,2
yaI. Prmesses- & 779 | 662 | 667 | 649 | 279 | 311 | 9472 | 858
crad s 279 | 2,57 | 2,58 | 2,55 | 1,67 | 1,76 | 9,73 | 9,26
5 049 | 046 | 046 | 046 | 030 | 0,32 1,70 1,61
K, 084 | 081 | 0,71 | 097 | 084 | 083 | 0,80 0,81
Vo, % 39,8 | 36,9 | 228 | 231 | 22,8 | 24,9 20,8 21,3
(tmax — Xain) 65 6,7 7.1 75 2,8 4,7 32 34
No4 1leMeHTHBIH X 6,73 | 652 | 9,73 | 9,77 | 6,25 | 6,23 | 4549 | 436
3aBo/ 5% 2,77 | 2,28 | 297 | 308 | 103 | 1,49 | 76,81 | 536
s 166 | 1,51 | 1,72 | 1,75 | 1,01 | 1,22 8,76 7,32
5 026 | 023 | 027 | 027 | 019 | 024 | 1,338 | 111
K, 083 | 077 | 0,73 | 0,77 | 045 | 0,75 | 0,703 | 0,78
Vo, % 247 | 232 | 17,7 | 179 | 162 | 196 | 1927 | 16,8
(tmax — Xain) 6 6,1 | 105 | 10,7 | 6,2 6,3 30 31
Nos p 715 | 7,22 | 106 | 10,8 | 7,05 | 7,24 | 44,98 | 450
HII3 & 347 | 292 | 87 | 845 | 445 | 562 | 6611 | 595
s 1,86 | 1,71 | 2,95 | 2,88 | 2,11 | 2,37 8,13 7,71
5 027 | 025 | 044 | 043 | 0,32 | 0,36 1,19 1,14
K, 084 | 084 | 098 | 098 | 0,88 | 0,87 | 0,66 0,69
Vo 26,1 | 237 | 27,7 | 266 | 318 | 32,8 | 18,08 | 17,1
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[Iponomkerne Tadm. 3

1 2 3 4 5 6 7 8 9 10

No6 (emax — Xanin) 45 7.6 75 4,7 4,7 30 25
3aropoHas 30Ha T 6,44 | 6,39 | 10,0 | 997 | 7,22 | 7,11 | 4523 | 451
OT/BIXa §? 224 | 219 | 492 | 448 | 221 | 166 | 72,03 | 436
f(‘;zgzez‘;i‘; S 150 | 1,48 | 222 | 212 | 149 | 1,29 | 849 6,60
P3 s 042 | 041 | 062 | 059 | 041 | 036 | 2,36 1,83

pai» x

K, 069 | 094 | 0,76 | 0,75 | 0,65 | 0,66 | 0,66 0,55
Vo 233 | 232 | 222 | 21,3 | 206 | 181 | 18,77 | 146

Koaddumment ocummmsimum K, xapak-
Tepu3yeT KoyebaHne KpalHUX 3HAYCHUH Kaxk-
JIOTO TIpU3HAaKa BOKPYT CpeaHero apudmeru-
YEeCKOro 3HAYCHHUSI.

Pacuer V,, mpoaukToBaH HEOOXOIUMO-
CTBIO YCTAHOBIICHUSI COOTBETCTBHS BEIOpAHHON
metoauku DA 1st KjeHa Kak OMOMHIUKATOpa
cpenbl IEUCTBUTEIBHOMY COCTOSIHUIO YCIOBHA
€ro mpouspacTaHus. be3pazMepHOCTH 3TOM
CTaTUCTHYECKON XapaKTEePUCTUKU TO3BOJISIET
CpaBHUBATh BapbUPOBAaHHE HECOM3MEPUMBIX
BapHANMOHHBIX PsAAOB. VHAWBHIyanbHYIO W3-
MEHYUBOCTh MPU3HAKOB YCTaHABIHMBAIH IO
pazpaboranHoii C. A. Mamaesbim [12] smmnu-
PUYECKOI IIKaje OUEHKH YpOBHEH H3MEHYU-
BOCTH TMPHU3HAKOB JIPEBECHBIX PACTEHUH 1O MX
koa(¢uimenraM Bapuaiuu. COBOKYITHOCTh C
Vo >35 % TpuHATO CYATATh HEOTHOPOIHOH,
yeM MeHbIe Vi, TeM OJHOpPOJHEE COBOKYII-
HOCTh 110 U3y4aeMOMy NpPHU3HAKY. Pe3ynbraTsl
pacyeToB MOKa3alH, YTO 110 BCEM MPH3HAKAM B
6 ucciemyeMpIx paliloHaX C Y4eTOM BCEX ILIO-
maioK cOopa JHCTEEB B IEJIOM YpPOBHH H3-
MEHYUBOCTH HAXOAMJIKMCh B TUANa30He OT HU3-
KHX /IO TIOBBIIIIEHHBIX M HE JJOCTUTAIN BBICOKO-
ro (31-40 %) u ouens BoicOKOTO ypoBHs (> 40
%). Bbicokmii ypoBeHb U3MEHUYHUBOCTH HAOJIIO-
JIAJICSl TOJIBKO B JIBYX CIIy4YasX MPOMEPOB: IH-
puHBI JTMCTOBOI MtacTuHkY KieHa (L u R) Ha
yi1. PUIIeTheBCKOM U pacCcTOSIHUSI MEXTy KOH-
namu 1-o0ii u 2-oii smiok 2-ro nopsiaka (L u R)
wiomianku HIT3 (tabn. 3), ogHako u OH HE J0-
cruran kpuruueckoro 40 %, 4To ykas3bIBaeT Ha
NPUMEHUMOCTh W TPAKTUYECKYI0 I[EHHOCTh
BUJIa KJIEH OCTPOJIMCTHBIN KaKk OMOMHIMKATOPa
¥ TIPaBOMOYHOCTb HCHOJIB30BaHMS METOAUKU
DA nmns KiIeHa MpH OIEHKE KadecTBa TOPOJ-
CKOTO BO3/IyXa.

[lo BceM MepHBIM NpU3HAKaM yCTaHOB-
JIeHbl CPEAHME W TOBBIIICHHBIE YPOBHU W3-
MEHUYUBOCTH, COOTBETCTBYIOIIHE KOIDPUIIH-
€HTaM BapHauuu B AuanazoHax 13-20% u 21—
30 %, COOTBETCTBEHHO.

Huskwuii ypoBens nameHunBocTH (8-12 %)

135

3a(KCHUPOBAH TAKKE B JIBYX CIy4asx IPOMEPOB
npu3HaKa 4: nucTheB TapkoBoi 30HEI (L u R) u
THXOTO IIeHTpa, yi1. Komurerckas (R).

OueHb HHM3KHH ypOBEHb M3MEHUYHBOCTU
(< 7 %) ue Obl 3a)UKCUPOBAH HU B OIHOM U3
30H. [Ipenmnonaraemas, Haubosee 4nucTas 3aro-
pOZlHas 30HA MO Pa3HBIM MpPOMEpaM TaKkKe COo-
OTBETCTBOBaJla CPEJHEMY H IOBBILICHHOMY
ypoBH:sM V.

[locne pacuera mokasarens acUMMET-
puuHocTH FA mpoBenu mpoBepKy MaccuBa Io-
JYYCHHBIX BEIWYMH HAa HOPMajbHOE pacmpe-
JelicHHe W YCPEIHWIH. TOoKa3aTenu (IIyKTyH-
pymoolmeil acuMMeTpUM JJI BCeX IUIOIAZI0K
KaXXJI0T0 paiioHa.

CooTBeTcTBHE CpEAHUX 3HAYCHUH KO-
spdummentoB FA pasHbIX palioHOB TOpoja
OanyaM KadecTBa Cpeibl, PEKOMEHJI0BaHHBIMU
B.M. 3axapoBeiM [6, 9], mpencraBieHbl Ha
puc. 1, 94TO CBUAETENBCTBYET O 3arpsA3HEHUH
setoM 2016 . OKpyXKaroIe cpebl Meramoim-
ca M OMNacHOH 3KOJOrM4YecKod OOCTaHOBKE B
LEHTpe KypOpPTHOTO ropoja, I/ie¢ YpOBEHb 3a-
IpsI3HEHUS BIUIOTHYIO TPHONM3UIICS K Oauiam,
XapaKTEPU3YIOIINM KPUTHUECKOE COCTOSIHUE
(>0,54).

Takum 00pa3zoM, 3arpsi3HEHHE MPOMBIIII-
JIEHHBIX 30H W IEHTPAIBHBIX YacTed ropoja
(mapx uM. llleByeHko u Tuxmii 1IeHTp Monna-
BaHKH) B TEPBOM MPHONMKEHUH OJWHAKOBO.
OOBbsiCHEHHE TaKOM CUTyallid COCTOWT B TOM,
YTO MOCKOJIbKY HedrenepepadaThIBarOIIMiA 3a-
BOJI TIOCJIETHHE HECKOJIBKO JIET MPOCTauBaeT, a
[IEMEHTHBIH 3aBOj HE paboTaeT Ha IMOJHYIO
MOIIHOCTb, OCHOBHBIM HCTOYHHKOM 3arpssHe-
HUsSI BO BCEX HCCIeqyeMbIX paiionax Omnecchl
SIBIISIETCSI  aBTOMOOWJIBHBIN TpaHcropT. Hawu-
OoJbIIasi WHTEHCUBHOCTH JIBUKEHHS aBTOMO-
OMJIBHOTO MOTOKA B TEYEHUH CYTOK HAaOJIIOAaeT-
csl B LIEHTPaJbHOW YacTH ropona, B KOTOPOH
OJIHOM M3 OCOOEHHO 3arpy>KeHHBIX TPAaHCIIOPT-
HBIX apTepuil ABJsieTcs yiI. PuienbeBckast.

UzBectHa OamipHas cucTeMa KadyecTBa
cpezbl OOUTaHUS KUBBIX OPIaHU3MOB TAKKeE
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FA
Bannbl kauecTBa cpenbl
0,06
0,05
0,041 — —
0,031 — —
0,021 — —
001 ]1— —
0
- 2 = 4 - -
DKcrepuMeHTaNbHBIC IDIOMAIKH cOopa 00pa3IoB JINCTHEB
Puc. 1 — Tlokasatens FA u 6amnb kauecTBa cpebl [6, 9] Ha miomaakax NeNel-6 r. Onmecca

IO MOKa3aTeo0 QIyKTYHUpYIOLIeH aCHMMETPHUH,
npemanoxkennas A. b. CrpempnoeM [3] u
NpeHa3HAYEHHOW JUIi BCEX BHAOB BBICIIUX
pacTeHHii, OJTHAKO B HEH MATHOA/UTbHAS CUCTE-
Ma MMEeT OYEHb Y3KUI Iuana3oH COOTBETCTBUS
nokazaremo FA: < 0,0018 — > 0,04. T. e. kpu-
THUYECKHH YpOBEHb 3arpsisHeHUst cpefasl (> 5
0aJyIoB) oCTHraeTcs NpU BEJIMYHMHE MOKa3are-
ns paykryupytromeid acummerprun 0,04, aro mo
cucteme B. M. 3axapoBa ¢ cOTp. COOTBETCTBYET
IBYM OajyaM — OTHOCUTEIBHO YMCTOH cpele
(mopma), (tabm. 1).

Ha namr B3rmsin, JUisi COBPEMEHHBIX yp-
0aHW3MPOBAHHBIX TEPPUTOPHN C WX HACBHIIICH-
HBIM aBTOMOOWJIBHBIM [IBIKCHHEM, 3aIlbUICH-
HOCTBIO W TIPOM3BOJICTBEHHBIMH BBIOpOCAMH B
arMoc(epy Takoi Cy)KeHHH MHTEpBal TOKa3a-
TEeNe HE MOMKET PealbHO OTpakaTh KauecTBO
Cpenpl.

Hawubonee peansHOl AJsl IPUMEHEHUS B
COBPEMEHHBIX TOpOAax SBISIETCS CHCTeMa
0aJITBHOTO COOTBETCTBHS MOKazaTelsM (UIyK-
TyHpYyIOIIed  acHMMETPHH,  pa3padoTaHHAs

I'. M. MenskymoBbeiM 1 B. 3. BonkoBeiM, co-
TJIACHO KOTOPOH cocTosiHUE cpenbl B T. Omecca
XapaKTepu3yeTcsi Kak MpuOIbKaromeecs K
KPUTHUECKOMY TI0 BceM 30HaM cOopa Ouomare-
puana, 1axke 3aropoHas 30Ha COOTBETCTBYET 3
6atam ( Tabi. 4). bamr 4 1 30HBI IEMEHTHO-
T'0 3aBOJIa COOTBETCTBYET MaKCUMyMY JHaIa3o-
Ha FA 0,045, 1. e. BIUIOTHYIO NPHONMKEHHOMY
K OIIEHKE 5 JUI BCeX OCTAJBHBIX PaliOHOB, KPO-
M€ 3aropoJIHOM 30HBI.

ITocnennee o0ObsicHUMO OOIBIIEIl 000C-
HOBaHHOCTBIO 3TOH MIKAIBI, KOTOpPask MO3BOJIS-
eT JaTh Oojiee OOBEKTUBHYIO OIIEHKY COCTOS-
HUtO cpeapl. OYeBHIIHO, YTO HAXOXJICHHE B
3aropoJIHOM 30HE aBTOKEMITMHTA C aBTOCTOSH-
KOH ¥ MOCTOSTHHBIM MaHEBPUPOBAHUEM MaIlH
HE MOXXET COOTBETCTBOBATH aOCOIIOTHO Oe3-
OMNacHOU U YUCTOU Cpere.

CootHecenne mnokazareneit FA kiena
0aJUTbHBIM CHCTEMaM KauecTBa CpeJibl, COCTaB-
neHHbIM B. M. 3axapoBeiM [6, 9] muist 6epessl u
I M. MenbkyMOBBIM [8] Ana KieHa mpen-
CTaBIIeHO B Ta0I. 4.

Tabauna 4

CootrBercTBHE KO3pPuunenTa puaykryupywomeii acummerpuu (FA) KieHa 0CTPOJIUCTHOTO
(Acer Platanoides |.) n3BecTHBIM GaJJILHBIM CHCTEMAM KA4eCTBA CPeabI

Ne uromagku IToka3zarenn Banubl no cucreme Baniel no cucreme
FA 3axaposa [6, 9] MeaskymoBa u Boskosa [8]
Nel (ITapxoBast 30Ha) 0,047 3 5
Ne2 (Tuxuii eHTp) 0,049 3 5
Ne3 (Llentp, yi1. PumenseBckast) 0,051 4 5
Ne4 (LlemeHTHBIH 3aBOJ) 0,045 3 4
Ne5 (HII3) 0,049 3 5
Ne6 (3aropojHasi 30Ha) 0,030 1 3
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AHaIu3 OIEHOK KayecTBa CpeJbl 10 U3-
BECTHBIM OQJIIbHBIM CHUCTEMaM II0Ka3aj, 4To,
Mo BCEil BEPOSATHOCTH, YCHUIICHHE TEXHOTCHHO-
T0 BIMSHUS Ha BCE KOMIIOHCHTHI Omochepsl u
MOCTETIEHHAs ajanTanus OWOTBHl K aHTPOIIO-

T€HHOMY CTPECCY NEPHUOAUYCCKU BBIHYXOAIOT
nepeCMaTpmuBaTh KBOTHI JKOJIOTHYECKOH 0e3-
OINaCHOCTH, IPCACTABICHHBIC B OMITUPUYCCKUX
CUCTEMaAXx.

Buieoowt

1. Co3man MaccuB JIByCTOPOHHHX IIPO-
MEpOB MO 5 MOpQOIOTHIECKHM TMPU3HAKAM
JIUCTHEB KJICHA, COOPaHHBIX B 6 paifoHax Ha 14
wiomaakax r. Onpecca netom 2016 r. Cratu-
cTudeckas o00paboTKa IPOMEPOB JIMCTOBBHIX
TUTACTUHOK KJIGHA TOKa3alla MPUTOIHOCTh HC-
IMOJIb30BaHUA U3MEPACMBIX ITPU3HAKOB U CaMO-
rO JINCTa KJIEHA OCTPOJMCTHOTO AJISi OIpese-
JIEHWsI KadecTBa TOPOJCKOW Cpembl METOJOM
GayKkTyHpyoIei aCHMMETPHH.

2. JIns ouieHKM KauecTBa Cpebl pa3sHbIX
paiionoB r. Oznecca MeTo oM (DIYKTYHpYIOIIeH
ACUMMETPHUH TPOU3BENICH pacyeT MoKazaTenen
FA nns nnacTudecKkux MpU3HAKOB JIKCTa KiIeHa
octponuctaoro (Acer platanoides L.) u ux
MPOBEPKa Ha HOPMATBHOE pacrpe/iesieHue.

3. HHTepnperanysi NOMyYSHHBIX PE3YIib-
TaToB Benu4nH FA 1o 6ayuipHOM cucteme B. M.
3axapoBa C COTp., COCTaBICHHOW s Oepe3bl
TIOBUCIION W TIpeaiaraeMoil Ui JpyTHX Jpe-
BECHBIX PACTEHUH, IMOKA3bIBAET, YTO COCTOSHHE
cpelpl B TOPOJICKOW 4epTe W MPOMBIILIEHHBIX
30Hax (PaKTUYECKH OJJTHAKOBOE U COOTBETCTBY-
€T OlIEHKE «3arps3HEHOY», HAUXY/IIUA pe3yib-
TaT «TPs3HO, OMACHO» OTMEYeH Ha yi1. Puiens-
€BCKOM, TIPY 3TOM 3aropojiHas 30Ha a0COIIOTHO
onarononyuna (1 6asmn).

4. Hauboyee ONTUMAILHON SIBISETCS
OayuTbHAsI CUCTEMa OIICHKHW KadecTBa cpensl I
M. MenskymoBa u B. 3. BomkoBa, xopormio
COUETAIOIIASACS C BU3YyaJIbHOW OIICHKOW COCTO-
SIHAS JINCTBEB W WMEOIMas OONBIIyI0 Oaiib-
HYI0 pa3apoOiieHHOCTh. Bricmmas rTpanuia
nuanasoHa mokasatenet FA  (kpurhmueckoe
COCTOSIHHE CpeJibl) B 3TOM crcTeMe 6ojiee MpH-
OMmmKeHa K pealbHOMY 3KOJIOTHYECKOMY CO-
CTOAHUKO prr[HLIX HACCJICHHBIX HYHKTOB, a
CHUXCHHUC MUHHUMAJIBHOI'O ypOBHS[ IIOKa3aTeIsa
FA ¢ omHOBpeMEHHBIM BBEIEHHEM JOIIOJIHU-
TEJILHOI0 Kjacca 0ajIoB IO3BOJISIET 0OoJiee
TOYHO OLICHUTH E)KOJ'IOFI/I‘ICCKYIO CI/ITyaHI/IIO.

B HaIlIleM HUCCICOO0OBAaHUU 3TO HOZITBep-
JKIaeT OIeHKa 3arOpOJHOM 30HBI B KaTETOPHH
3-x OayioB (3arps3HEHO, TPEBOra), MOCKOJIBKY
O4YCBUJIHO, 4YTO TeppI/ITOpI/IH ABTOKCMIIUHI'A C
IIOCTOSIHHBIM JIBMJKEHHEM MAIMH HE MOXKET
COOTBETCTBOBAThL OajuiaM a0COJIOTHO YHUCTOM
cpenbl (YCIOBHOM HOPME) KaK 3TO YCTaHABIIH-
BaeTcs OayulbHOW cucteMoi 3axapoBa. Cucre-
Ma OLEHKHM KauecTBa cpeasl B. M. 3axaposa
CO3/1aBajiach JJIs 3allOBEIHBIX 30H U Pe3yJibTa-
THUBHA B YCJ'IOBI/ISIX YMepeHHOI‘O aHTpOHOFeH-
HOTO 3arpsi3HEHUSI.
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