HayuHo-TexHuueckuii KoHKypc ydamuxcs «OTKpoIThid Mup. CTapT B HAYKY»

MOHHUTOPHUHI BIIUAHUA ABTOTPAHCIIOPTA HA
OKPY/XKAIOYIO CPEAY I'. JEBEJIAHD
C 2020 ITO 2022 T

Astop: Kuranés Anexkceit iropesuy,
MBOY «I'umuasusa Ne 1 umenu H. U. bopuioBa»
r. JIebensup JInnenkoii o0acTy,

9 knacc

Hayunsblii pykoBoautens: Ckabenkuna Hatanus MiBaHoBHa,

yuurens reorpadun MBOY «['umnazus Nel
umenu H. 1. bopuosa»

JIunenikas o6nacts, I. JIebensian, 2023 rox



MOHMTOPHUHT BJMSIHHAE ABTOTPAHCIIOPTA HA OKPY:KaIOILyI0 cpeny r. Jlebeasinb
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AHHOTaNUA

COop matepuana u ero oopadorka Obutr Havatel B urosie 2020 roga U MpoAOHKATCS 10
cux nop. st HaOmroieHU 1 MccaeI0BaHni OblIa B3sTa MPaBoOepeKHasi 4acTh ropoja.

Bo Bpems wuccnenoBaHuUW NPUMEHSUIMCH OOUICTIPUHSTHIE METOAMKH, HW3JI0KEHHBIE B
MeToandeckux nocobusx: «lIpaktukym mo skomorun» C. B. Anekcees, H. B. I'py3neBa u ap. —
M.: AO MJC, 1996 n «MeToapl TMXEHOMHIMKALMU 3arps3HEHUN OKpy»karwolel cpeas» A. B.
[Muénkun, A. C. boromo0oB. — M.: Dkocucrtema, 1997.

Lenb: ompenenuTh CTENEHb BIMSHHUS TPAHCIOPTHBIX CPEACTB HA OKPYXKAIOIIYIO CpPexy
ropoaa JlebeasHu.

Beiospl. 1. B mpaBoOepexHOi 9acTh Topoaa Hambojee 3arpyKeHbl aBTOTPAHCIIOPTOM
ymunbl: [loutoBas, CoBerckas, Tynbckas, ['oppkoro, TypreneBa, Jlenuna. OcTaibHbIC YIIUIIBI
BBITIOJHSIOT BTOPOCTEIIEHHYIO poJib. Maia 3arpykKeHHOCTh aBTOTPAHCIIOPTOM OKPAaWHHBIX YIIHII.

2. CremneHb 3arps3HEHUs BO3AyXa OTpaOOTAaHHBIMU T'a3aMH aBTOMOOWIIEH Hanbosiee BhICOKa
Ha YJIAIAX, IEPCUMCIICHHBIX BhIIIE. ATMOC(Epa YIIHIl, BHIMOIHIIONINX BTOPOCTEIICHHYIO POJb, U
yJIUL, HAXOSIIMXCS HAa OKpanHe ropojia, UCIIBITHIBAET ci1aboe BIMsSHUE aBTOTpaHcnopTa. OHaKo ¢
PE3KHMM pOCTOM KOJIMYECTBA AaBTOTPAHCIIOPTHHIX CPEICTB W ABTOPEMOHTHBIX MAaCTEPCKUX
YBEJIMYUIIUCH M BRIOPOCHI BPEIHBIX BEIIECTB B aTMOc(epy, JIbBUHAS OIS KOTOPHIX MPUXOAUTCS HA
yIIUILBI, HauboJee 3arpy>KeHHbIe aBTOTPAHCIIOPTOM.

3. IloBblmieHHOE IIyMOBOE€ 3arpsi3HeHHWe B TI. JlebensHu HaOmrogaercss TOJBKO Ha
neHTpanbHbIX ynunax: Coserckas, Typrenesa, [loutoBas, Tynbckas, Jlenuna, I'opbkoro, KoTopbie
Haubosee 3arpyKeHbl aBTOTPAHCIIOPTOM, Ha OCTAJIBHBIX YIUIAX OHO B Mpeeiax HOPMBI.

4. ABTOTpaHCHOPTHBIE CPEJCTBA UIPAIOT OOJBIIYIO POJIb B CTEHEHH 3albUIEHHOCTH YIIHUIL
ropoaa. Haubonee 3anbui€HHBIE YIWIBI C MHTEHCHUBHBIM JABHXEHHEM aBTOMoOwWiIerd. OcCHOBHas
Macca MbUIe0Opas3yoNINX YacTUIl UMEET MPUPOTHOE TPOUCKOKICHHUE.

5. BeIOpocCHl aBTOTpaHCIOPTa, HECOMHEHHO, OKa3bIBAIOT BIMSIHIE HA pacTUTENbHOCTh. Ho B
mpejesiax Hamero Topoja 3TO BJIUSHUE MPAKTHYECKH HE 3aMETHO Ha TEPBBIA B3I KpoMe
00pa3oBaHus TUICHKU U3 3aTrPS3HSIONIUX BEIIECTB HA MOBEPXHOCTH JIUCTHEB.

6. Hanmnuue numaifHUKOB HA CTBOJIAX JIEPEBHEB U MX BHUJIOBOM COCTAB CBUIETEIHCTBYIOT O
TOM, 4YTO COCTOsHHE aTMmochepHOro Bo3ayxa B ropone JlebensHu yIOBIETBOPHUTEIHHOE,

3arpsi3HCHUE — CPEIHEe.



Peuenzusn na pabory:
MOHHTOPHHT BJHAHHSA ABTOTPAHCIIOPTA HA OKPYAKAIOULYIO Cpeay r.
Jlebensinn ¢ 2020 no 2022 r.
Astop paborei: XKuranés Anexceit Uropesuy
Pykosoautens: Ckabénkuna Haranus MsanosHa

Opranuszauus: MBOY «I'umnuaszus Ne | um. H.W. Bopuosay r. Jlebepsitb

UurepecHas 1o cBoeMmy 3aMbiciny pabora cooTBeTCTBYET (OpMaIbHBIM
TpeboBaHuAM K OOPMIICHUIO COJIEPKAHNA TEKCTOBOH HacTH H HILUTIOCTPATHBHOIO
martepuana. CTuib H310KeHUs B paboTe He BbI3bIBACT HAPEKAHHH H COOTBETCTBYCT
CTHITIO HAMKMCaHUs UCCIIEIOBATENILCKUX paboT.

B paGote npuBeneH JauTepaTypHbii 0630p no npobieme HCCleOBAHMA,
OnMcaHbl MaTepuans ¥ MeTojHKa, 0003HaueHbl OCHOBHbLIE NOHATHS WU NAapaMeTphbl,
KOTOPBIMH OIEPHPYET aBTOp B X0J1e paboThl.

B paGore ompezneneHsl CTeneHb BIMAHWA TPAHCIOPTHBIX CPEACTB Ha
OKpYKaolLyo cpey roposa Jlebeasnu. Onucanbl COCTaB 3arpA3HAIOLIMX BEILECTB,
M MX BIWSHHE HA 30pPOBbE HeJIOBEKa, MPOBE/IeHa OLIEHKA 3arpy)XeHHOCTH YU
ropojia aBTOTPAHCIIOPTOM, @ TAKKE MPOCTEHIHE PacieTsl 10 ONpeesieHHI0 00beMa
BEIGPOCOB B arMocdepy., BU3yalibHas OLCHKA CTENEHH 3aNbUICHHOCTH H LIyMOBOIo
3arpsA3HeHHs YJIWIl Topoja, MpociexeHa CTeNneHb BIHAHMA Ha [ApPEBECHYIO
pacTHTENLHOCTH MO HWToram HabGmoaeHudt 3a nuwaiinukamu. [Ipumenen
Pa3HOCTOPOHHHI MOAXO/ K NPOBe/IeHHI0 paboT ¢ MOMOLIBIO NPOCTEHIIUX METOI0B
u meroauk. JlokazatensHas 6a3a npejacraBieHa B TekcTe paboTl B BHJE
rpaduyeckoro ¥ TabnMYHOro NOATBEPKACHHUA, [IPOAHATH3HPOBAHA H MPEACTAB/ICHA
B BBIBOJAX 110 KaXAOMY M3 MCClleayembix nokasareneil. [IpuseneHsl HTOrossblie
BBIBO/IbI 10 paboTe, MoTy4YeHHbIE Ha OCHOBE JIAHHBIX aBTOpA.

Baaro/iapio aBTopa 3a NpojenaHHyio paboTy, Kelaw HOBbIX yCrexos!
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BBEJIEHUE

[Ipobnema. Ha mnpoTspkeHWM BCel HMCTOPHHM YeEIOBEYECTBA B aTMocdepy
BBIOPACHIBAIUCh MIJUIMAPAbl TOHH Ta3000pa3HbIX U B3BEIICHHBIX OTXOJOB
IIPOM3BOJICTBA B HAJEKIE Ha €€ caMOOYuIIeHHE. B pe3yinbrare 3TOro BO MHOTHX
permoHax Mupa, B TOM YHUCJIE€ W B HAaIlled CTpaHe, BO3AyLIHAs Cpela 3arpsi3HEHa
HACTOJbKO, YTO MHOTHE OTPABJISIOIINE BEIIECTBA B HECKOJIBKO pa3 MPEBBIIIAIOT
MPEEIIBHO JIOMYCTUMbIE KOHICHTPALUH.

['unore3a. Poct BBIOPOCOB OTpaBIAIONIMX BELIECTB B arMocepy MOMKET
MPUBECTH K HAPYIICHHIO JKOJOTUYECKOTO paBHOBECHS B MOPUPOAEL. ITO
OTPULIATENBHO OTPA3UTCSA HA 3J0POBbE JIIOACH.

AKTV&HLHOCTB. Pabora wacTuuHO PACKPBIBACT JSKOJOIMYCCKHC HpO6JI€MLI

HaIllEr0 Topojia. KOJOTMYecKas MpoldyieMa CEerojHs SBJSIETCA TJI00ATbHOM
npoOeMoi, KOTopas IO 3HAYMMOCTH CTOMT Ha 2 MECTe€ IOCie MpOoOJIeMbl
coxpaHeHus: Mupa Ha 3emie. OT pelieHus: 3ToM IpoOIEeMbl 3aBUCUT OY/TyIliee BCEro
yesjoBeyecTBa. YToOBI pemuTh €€, Halo MPUIIOKUTh YCUIIUs Kaxaomy u3 Hac. U
HaJI0 Ha4aTh C MAJIOTO: CO CBOETO JIOMa, CO CBOEH YIIHIIbIL, CO CBOEr0 rOpo/ia.
elb: OMNPEICTUTh CTENEHb BIUSHUS  TPAHCHOPTHBIX  CPEJCTB  Ha

OKpYXalollyto cpeay ropona Jlebensau.

3agaun: 1. M3yunTh cOCTaB 3arpsi3HSIONIMX BEILIECTB, X CBOWCTBA U BIUSHUE
Ha 37J0POBbE JIIOAEH.
2. OnpenenuTts CTENEHU 3arpy>KEHHOCTH YJIHI] TOPO/ia aBTOTPAHCIOPTOM.
3. IlpousBecTn mpocTeiue pacy€Tbl MO ONpPEACNICHUI0 00BhEMa BHIOPOCOB
aBTOTpaHCIIOpTa B aTMocdepy.
4. ITpoBecTy BU3yaJIbHOE U3YUEHUE CTETICHU 3aIMbUIIEHHOCTHU YIIHI] TOPOA.
5. Jlath BUByalIbHYIO OIIEHKY IIIYMOBOIO 3arpsi3HeHUsi Ha yiunax Jlebeasuu u
CTETICHb €T0 BIUSHUS Ha (PU3NIECKOE COCTOSTHUE HACETICHUSI.
6. OnpenenuTh CTENEHb BIUSHUS aBTOTPAHCIIOPTA HA JPEBECHYIO PACTUTEIHHOCTD.
7. IlpoBectu HaOMIOACHUS 3a HAIMYUEM JIMIIAWHUKOB Ha JIEPEBBAX, Kak
WHIMKATOPOB 3arps3HEHUI aTMOC(EPHOTO BO3/IyXa, UX BUIOBBIM COCTABOM U

CTCIICHBIO ITOKPBITHA UMH CTBOJIOB.



O0beKT. ATMOC(EpHBIi BO3IyX B npenenax I. JleOeasHu.

[Ipeamer. CTeneHs BAUSHUSA aBTOTpaHCTIOpTa HA aTMocdepy T. Jlebensau.

COop Marepuana u ero oOpabOTKa JyUisi HANMMCAHWUS HCCIEIOBATEIbCKOM
pabotel OblIM Hawartel B utoie 2020 roma u mpopoipkarorca 10 cux nop. s
HaOJIIOICHUI U HcclieoBaHU Oblila B34Ta MpaBoOepeKHask YacTh rOPO/Ia.

1. BO3JIYIIIHBI OKEAH B OITACHOCTH (O630p nuTeparypsl)

B nocnennee BpeMst MbI BCE Hallle U Yalie CIBIIINM O TJI00aTbHBIX MpobieMax
YeJIoBeUeCTBa. JKOJorMyeckas mpobiemMa — ofHa W3 HUX. B Ham Bek, «Bek
TEXHU3UPOBAHHBI», PE3KO BO3pOCIa aHTPOIMOTeHHas Harpy3ka Ha Bce cdepsl
reorpaguyeckoi ooonouku. He nzbexana 3Toi ydyacTu U BO3yIIHAsI 000JIOUKA.

[Tox 3arpsizHeHreM atMocdepsl cieayeT MOHUMATh W3MEHEHHE €€ CocTaBa
MIPU MIOCTYTUICHUHU NMPUMECEN €CTECTBEHHOTO WJIM aHTPOIIOT€HHOTO MPOUCXOXKICHHUS.
BemiectBa — 3arps3HuTeNnn ObIBalOT TPEX BUJOB: ra3, MblUIb U a’po3onu. Haubonee
pacrpoCcTpaHEHHbIE W OMAaCHbIE W3 HUX — 3TO YIJIEKHUCHBIA Ta3, OKCUJ Yyriepoja,
JUOKCUBI CEphl W a30Ta, a TAKKE METaH, (PEOHbI, TPONOCPEPHBIA O30H H [p.
BoznymHas cpena crana cBoeoOpa3HON «IOMOWHON SMOW» JUIsl Ta3000pa3HbIX U
B3BECILICHHBIX OTXOJI0OB ITPOU3BOJICTBA.

OpnHako BCSIKOE 3arpsi3HEHUE BbBI3BIBAET y MPHUPOJIBI 3aALIUTHYIO PEAKIHUIO,
HaIpaBJICHHYIO Ha €ro HeUTpamu3alui. ITa COCOOHOCTh MPUPOBI A0JITOE BpeMs
AKCILTYaTHPOBAJIacCh YEJIOBEKOM O€3AyMHO M XHMIIHWYECKH. OTXObl POU3BOJICTBA
BBIOPACHIBAIUCh, B BO3AYX B pacdy€Te Ha TO, 4TO OyAyT OOE3BpEkKEHBI CaMOM
npuponoi. Ho mpouecc 3arps3HEHUsT PE3KO MNPOrpPeCcCUpPYET, WU CTAaHOBUTCS
OYEBUIHBIM, YTO MPUPOHBIE CUCTEMbI CAMOOUHUILICHHUS PAHO WJIM MO3/IHO HE CMOTYT
BbIJICp)KaTh TaKOW HATHCK, TaK KaK CIOCOOHOCTH aTMocdephl K CaMOOUYUIIECHHUIO
UMEET ONpeesiEHHbIE TpaHUllbl. A B pe3ysibTate 00pa30BaHUE O30HOBBIX JAbIP Ha
Amntapkruxoit, KOxHoit Amepukoii, HoBoit 3enanaueit, Boctounoit Cubupsto. 13-3a
nepen30bITKa YTIACKUCIOTHI B BO3IyXE - NApHUKOBBIM 3(DEKT, ClencTBueM
KOTOPOTO MOXET CTaTh TIJI00AJIbHOE NOTEIUIEHWE KIWMaTa W TOABEM YpPOBHSA
MupoBoro okeaHa. Bricokasi cTemeHb 3arps3HeHUsi atMocepbl craja MPUYUHOM

oOpa3oBaHMsl CMOra HaJ MPOMBINUIEHHbIMUA pailoHamu 3anagHoil EBpombi,
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kpynHeimmmu ropogamu CIHIA, flnoHnm u gpyrux crpaH Mupa. BceneacrtBue
OOMBIION KOHLEHTPAallUM AMOKCHIA Cepbl B BO3AYIIHOW 000JI0UKEe 00pa3yroTcs
KHUCIIOTHBIE JIOKIH, KOTOPbIE CHOCOOCTBYIOT BBICHIXaHUIO JIECOB, CHUYKEHUIO
MPOAYKTUBHOCTH TMOYB, HM3MEHEHHUIO COCTaBa I[IOYBEHHBIX MHUKPOOPTaHU3MOB,
pa3pyLICHUIO TAMSITHUKOB apXUTEKTYpbl U T. 1. [2, 11]

JIOBOJIbHO HENpUTJIsiAHAS KapTHHA C 3arps3HEHUEM aTMOCHEpHOro BO3AyXa
CIOXWJIach W B Hamied crpane. HauOoublliee BIMSHUE Ha BO3AYIIHYIO CpELy
OKa3bIBAIOT  uY€pHasi  METAUIyprusi, XUMUYECKas H  HepTeXUMHUYECKas
MPOMBIILICHHOCTh, CTPOMUHIYCTPHS, SHEPreTUUECKUE TPEANPUATHS, ETUTIOI03HO—
OyMa)kHO€ MPOU3BOJICTBO, aBTOTPAHCIIOPT, @ B HEKOTOPBIX TOPOJIax U KOTEJIbHBIE.
OO6mumii 00BEM BBHIOPOCOB OT CTAIIMOHAPHBIX HMCTOYHUKOB B Poccum cocraBiser
OKOJIO 22 — 25 MJIH. T. B TOJ U OT aBTOTPaHCIOPTa — OK0JIO 17 MuH. T. BBIOpOCH! OT
CTallMOHAPHBIX UCTOYHUKOB B nocieanue 10 et exeronHo cokpamarorcs Ha 300 —
600 TeIC. T. B pe3ynprare 3TOro MpOUCXOAUT CHHKEHUE CPEAHUX KOHLECHTPALIHIA
B3BCILICHHBIX BEIIECTB, PACTBOPUMBIX CyJb(HaToOB, aMMHaKa, OeH3(a)upeHa, CaxH,
cepoBojiopoa, (opmanbaeruga. ITO CBSI3aHO CO CHUKEHHUEM MPOMBIIUIEHHOTO
npou3BojicTBa. Ho u3-3a Toro, 4To MHOrMEe NpeaAnpusiTUs paboTal0T HEPUTMUYHO, U
YBEIIMYUJIOCh KOJIMYECTBO AaBTOTPAHCIOPTA, BO3POCHH CpPEIHUE KOHLIEHTPALIMU
JTMOKCHUIA a30Ta, OKCHJIAa YIIIepoia, cepoyriepoa, ¢henona, Gropuaa Bogopoaa.

Oco0eHHO BBICOKA CTENEHb 3arpsi3HEHUS BO3AyXa B KPYMHBIX ropojiax. 3a psij
nocieaHux jaetr B 284 ropomax Poccum ypoBeHb 3arps3HEHHOCTH BO3ayXa
U3MEHSJICS He3HauuTenbHO. CpeaHue KOHIICHTpAIlMUd B3BEIIEHHBIX YaCTHII,
IUOKcHaa azota, ¢eHona u gropuna Bogopoaa pocturan 1 ITIK, cepoyriepona —
npesbiman 2 [1JIK, popmansaernna — 3 TI1K, 6ens(a)mupena — 1 I[1JIK u cranmapt
BO3 - B 2,6 pa3za.

CpenHue KOHIIGHTpAIMU 3arps3Hsiomux  BemiectB  Oompme 1 TTJK
oTMeualiuch B 204 ropoaax, B TOM 4HCJI€ KOHIEHTpAaMy NbUM — B 90, IUoKcHIa
azora — B 86, popmanbreruna — B 97, 6ens(a)nupeHa — B 92.

MakcuMallbHO pa30Bbl€ KOHIEHTpAlMU MbUIA, OKCUIA YIJepoja, JTUOKCHAA

a30Ta, aMMHaka, cepoyriepoia, cepoBoaopoa, henona, hbopmanpaeruia, propuaa



BOJIOPOJIa WK XJIOpHAa Bojopoaa, npesbimatontue 11K, otmedanucs B 70 — 95%
rOpoJI0oB, a KOHIUEHTpallMM JIHOKCHAA a30Ta, aMMHakKa, Cepoyrjiepoja,
cepoBojiopoaa, penoia, xjaopuaa Bogoposa 6onsbie 5 [TJIK — B 20 — 35 % roponos.

MakcumainbHbie KOHIEeHTpanuu, npessimaroniue 11K, umenn mecto B 126
ropoaax, a 10 IIJAK — B 79. Ilpessimienne 10 I1JIK Tpems u Gosiee BeriecTBamMu
orMmeuanoch B 12 roponax. Haubomnee 3arps3HEHHBIE B ’TOM OTHOUIEHUU 00JIACTH:
Upxkyrckasa, Kemeposckas, KpacHosipckasi, MockoBckasi, OMckas nu XabapoBCKHiA
kpail. 3necs 40 — 50% HaceneHUsI MOABEPHKEHO BO3AEHUCTBUIO BBICOKOTO YpPOBHS
3arpsi3HEHHs aTMOC(EpBI.

bomee 50 MuH. den., NPOXUBAOIIMX B HAIIEW CTPAaHE, HCIBITHIBAIOT
BO3JICIICTBUE pA3JIUYHBIX BpPEIHBIX BEIIECTB, COAEPKAIIMXCSI B BO3AYyXE, B
KoHUEeHTpausax, paBHbix 10 ITJIK, a cBeime 60 mutH. gen.- S5 I[TK.

Oco0eHHO CWIbHBIM (DaKTOPOM 3arps3HEHUs BO3AYIIHOW Cpeasl CTal B
nocJyielHee BpeMsi aBTOMOOWJIBHBIM TpaHCHOPT. B aBTOMOOMIBHBIX JBHUTaTENSIX
BHYTPEHHETO CrOpPaHUsI B MUPE €KETOAHO CIKUTACTCS OKOJO 2 MIIPA. T. HEPTIHOTO
torummBa. [lpu sToM KO3(h(GUIHMEHT MONE3HOTO ACHCTBUS B CPEAHEM COCTaBIISCT
23%, octanbHble 77% yXomdaT Ha 000TpeB OKpYKarouieh cpeabl. ABTOMOOUIIBLHBIE
JIBUTATEJIM BBIJEISIOT B BO3yX TOpoaoB Ooiee 95% okcuna yrieposaa, okoiao 65%
yri1eBo0po10B, 30% OKCHAOB a30Ta.

B kpynHbIX TOpOoAax 10Jisi BRIOPOCOB OT aBTOTPAHCIOPTAa COU3BMEpPHUMA C
BBHIOpOCAMU TIPOMBINUICHHBIX TpeAnpusthii. B ropogax ¢ wMeHee pa3BUTOM
MPOMBINJICHHOCThIO  BKJIQJ, aBTOTPAHCIOpPTa B  CYMMAapHOE  3arpsi3HCHUE
aTMOC(EpHOro BO3AyXa BO3PACTAET U B OTAENbHBIX ciiydasx gocturaer 80 —90%. B
150 roponax — cpeau Hux MockBa, Tomck, PoctoB — Ha — Jlony, ExarepunOypr —
BBIOPOCKI  OT  aBTOTpaHCIOpTa  MPEBBIIAIOT  MpOMbINLIIeHHbIe.  Hepeako
KOHIICHTPAIIUU BPEIHBIX BEIIECTB OT aBTOMOOMIIbHBIX BBIXJIONOB TpeBbIimaroT 11K
B 10 — 20 pa3. OrpaboTtaBmiue ra3pl aBTOMOOMIIBHBIX JIBUTATENCH COMEpkKaT OKOJIO
200 BeriecTB, OOJBIIMHCTBO U3 KOTOPHIX TOKCUYHBL [7, 9]

VYpoBenb 3arps3HeHHs atMocdepHoro Bosayxa Jlumenkoit —oOmacTu

OTNpeENsIeTCs BBIOPOCAMM 3arpsi3HAIONIMX BEUIECTB B aTMOC(EPHBIM BO3IYyX OT
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CTallMOHAPHBIX M NEPEABMXKHBIX HCTOYHHKOB (aBTOTpaHcnopT). CymmapHbie
BBIOPOCHI 3arpsI3HSAIONINX BEMIECTB B aTMOC(EPHBIA BO3AYX OT CTAIlMOHAPHBIX
UCTOYHHKOB B Jlnmenkoin o6xactu 3a 2018 rox cocraBmiau 315,6 teic. ToHH. Ilo
cpaBHeHuto ¢ 2017 (326,4) romoM BBIOPOCHI OT CTAallMOHAPHBIX HMCTOYHUKOB
yMeHbiuiics Ha 10,787 Teic. TOHH mo cpaBHeHHIO ¢ 2016 To10M YMEHBIIWJICS Ha
4,764 teIc. ToH. C 2012 roma 3TOT IOKa3aTesb HaunOojee Hu3KHil. Hambonbliee
KOJIMYECTBO BBIOPOCOB BpenHbIX BemiecTB B Jlumenkoir obmactu ¢ 2012 rona
Ha0monanock B 2013roxy u cocraBuio 346,680 teic. ToHH B roa. 3a 2019 rox
BBIOpOCH coctaBmm 274,915 Teic. TonH, B 2020 roxy — 270,339 ThIC. TOHH. C 2018
roja BbIOPOCHI BpEIHBIX BEIIECTB B BO3IYyX OBUIM COKpaIlleHbl OJyiarogaps
npoBeneHHbIM pabotam Ha HIIMK.

[Ipeanpustusimu ropona Jlunenka 3a 2018 rox BeiOpomeno 284,600 Toic.
TOHH 3arpsiHstomux BemecTs (90,2,6 % Bcex BbIOpocoB mo Jlumenkoit o6iactu),
gyT1o Ha 1,432 TBIC. TOHH MeHbIIe, yeM B 2017 roy, 0JHAKO J10J1s OT BCEX BHIOPOCOB
no Jlunenkoit obnactu Bo3pocna Ha 2,6%. OCHOBHOM 3arps3HUTENb aTMOC(HEPHI
obnactu — [TAO «HJIMK». Beibpocsl komOunara B 2018 rogy coctaBuiu 275,971
TBIC. TOHH. HecmoTps Ha poct mnpousBoxacTtBa mnpoaykuuu, B 2018 romy mo
cpaBHeHuto ¢ 2017 TO10M BaJIOBBIM BBIOPOC 3arps3HSIONIMX BEIIECTB OT KOMOMHATA
YMEHbIIWICS Ha 155 TOHH 3a CUET BHINIOJIHEHUS PUPOAOOXPAHHBIX MEPOIPUSATHIA.

ITo panubiM cratuctuueckod otuetHoctu 2-TII (Bo3ayx) B 2021 romy
BaJIOBBIE BBHIOPOCHI OT CTAI[MOHAPHBIX MCTOYHUKOB JIWIENKoi 00J1aCTH COCTaBWIIU
321,7 ThIC. TOHH, OT aBTOTpaHcnoptra 42,9 ThIC. TOHH. B 1EmAX CHUXKECHUS
aHTPOIIOTEHHOM Harpy3ku Ha aTtMmoc(epHbIi BO3AyX Ha TeppuTopuu r.Jlunenka
peanusyercs DepepanbHblii  TpoeKT «UucTeii Bo3ayx». OO0BEM  BBHIOPOCOB
3arps3HSIONIMX BEIIECTB B armocdepy OT CTAllMOHAPHBIX HMCTOYHUKOB Topoja
cHmkeH Oosiee yeM Ha 10 ThiC. TOHH 1O cpaBHeHHIO ¢ 2017 ToIOM M COCTaBHII
271,55 toeic. ToHH. [Ipu sTOM cocrosiHue armocdepHoro Bo3ayxa B T. Jlumerke,
COTJIACHO  JAHHBIM  TOCYJIapCTBEHHOTO  MOHMTOPHHIA,  XapaKTEePHU30BaIOCh

KoMriiekCHbIM HHIEKCOM 3arpsi3HeHHsI aTMOC(ephbl Ha YPOBHE «HU3KUID)



B Jlebensuckom paitone B 2018 romy BBIOPOCHI BpEIHBIX BEILIECTB B
atMocdepy coctaBmi 1,746 TeiC. TOHH B o, 3TO Ha 0,259 THIC. TOHH MPEBHIIIACT
nokaszarenb 2017 rona. Ciaeayer otMetuth 4To ¢ 2012 roga g0 2019 roma BEIOpOCHI
BPEIHBIX BEIIECTB B aTMocdepy yBelInyuBaroTcs, 3a uckmouenueM 2017 rona (mo
cpaBHeHHto ¢ 2016 roasl onn ymeHbiuauch Ha 0,0041eic. ToHH). C 2012 rona mo
2019 ronm BBIOpOCHI BpeOHBIX BeElIECTB B aTMocdepy mno JlebeasHCkoMy pailoHy
yBenuuuinch Ha 60%.

ITo coctositnuto Ha 01.01.2020r0ma KOIMYECTBO aBTOTPAHCIIOPTHBIX CPENICTB,
HAXOJSIIMXCS Ha PETUCTpallMOHHOM yueTe B Jlumnenkoi o6nactu, coctaBuio 494930
eauHuL, 1Mo cpaBHEHHIO ¢ 2017 rogom KOJMMYECTBO aBTOTPAHCIIOPTHBIX CPEICTB
yBenuuuiock Ha 19313 enunun, a no cpaBHeHuto ¢ 2014 rogom yBeIWYUIIOCH Ha
79944 emuaun. Ilo cocrossamro Ha 1  sgEBaps 2021 roma  KOJIMYECTBO
aBTOTPAHCIIOPTHBIX CpeAcTB cocTaBuio 510654 emuuui, uro Ha 15724enuHuUIIBI
(wmu Ha 3,2%) Oonbiie mo cpaBHeHuto ¢ 2019 romom. Tak ke €XeromaHo
YBEIIMYUBACTCA KOJMYECTBO aABTOTPAHCIOPTHBIX CPEACTB  HAXOJAIIUXCA B
cooctBeHHocTH (uzmyeckux smn. B 2000 romy Koau4ecTBO aBTOTpaHCIIOpPTa
coctaBisuio 174587 enunuil, B T.4. JerkoBble aBToMoOMIH 162503 equuaunsl, B 2010
rojiy obiee KOIM4ecTBO cocTaBuiio 316169 enuuui, B T.4. JITKOBBIC aBTOMOOHWIN
287565 enunniiel, B 2015 roay obmiee konnuectBo 445577 equHuIL, B T.4. JISTKOBBIC
apToMoOuu 440481 emununsl. B cpenHem 3a mociienHUe JECATh JIET €XKETOJIHO
KOJIMYECTBO aBTOTpaHCHOpTa yBenuuuBaercs Ha 4,3%.

B JleGensnckom paiione mno coctossHuro Ha 01.01.2019 konmnuectBo
aBTOTPAHCIIOPTHBIX CPEJICTB, HAXOSIINXCSI HA PETUCTPALIMOHHOM Y4YeTe, COCTaBUIIO
24643 enunuu, no cpaBHeHutro ¢ 2017 TogOM KOJMYECTBO aBTOTPAHCHOPTHBIX
CPEACTB YBENMUYMIOCh Ha 656 enunun win Ha 2,7%. B 2022 romy KOJIMYECTBO
aBTOoTpancrnopTa coctaBuio 26040 emuwnui, yto mo cpaBHeHuto ¢ 2018 romom
6oxbiie Ha 1397 equnun uian Ha 5,3%.

Bxnan mepeaBMIKHBIX MCTOYHUKOB B CYMMApHBIA BBIOPOC 3arpsi3HSIOLINX

BellecTB B arMocdepHbiii Bo3ayx B Jlumenxoit obmactu B 2018 romy cocrtaBumi
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nopsigka 32%. Poct konnyecTBa aBTOTPaHCIOPTHBIX CpeAcTB B Jlumenkoii o0iactu
HAIPSAMYIO BIUSET HA BEIOPOCHI 3arPSA3HSIONINX BEMIECTB B aTMOC(EPHBIN BO3TYX:

- 2013 roxa xoJy-Bo aBTOTpaHcHopTa - 423,8 Thic.e.- BBIOpocoB 127,4 THIC.T;

- 2016 rox xon-Bo aBTOTpaHcnopta - 464,4 teic.en.- BIOpocoB 140,0 ThIC.T;

- 2018 rox Koy-BO aBTOTpaHCHOPTa-526,9 Thic.ea.- BBIOpocoB 143,9 thic.T, [13]

B 2019 roay B obnactu Ha ThICSUY KUTEIEH MPUXOAWIOCH 387 €IMHUIL
WHIUBUYyAJIbHOTO TPAaHCIIOPTAa BCEX BHUIOB, M3 HUX 347,5 JIErKOBBIX aBTOMOOWJIEH.
B 2020rony B Jlumnenkoi o0acTy Ha KaXIyHO THICIUY JKUTEJIEH MpUxoamioch 362,1
JIETKOBBIX aBTOMOOMIIEH, uTo Ha 14,6 emuuunpl 6onbme. [lo yucity coOCTBEHHBIX
aBTOMAIIIUH Ha Thicsay xkuTeneit B 2020 roay obmacts 3aHsuia 19-e mecto B Poccun,
a roZIoOM paHblle oHa Oblia Ha 21- M MecTe.

Ha 06bembl BeIOpocoB oT aBTOoTpancnopta B 2018 roay B Jlunenkoi odnactu
npunuiock 39,8 Teic. ToHH. Ha kaxk/ioro sxutenst 001acTi NpUILIIoch B cpeaHeM 34,8
KU BBIOPOCOB BpeAHBIX BeliecTB. JloJisi BRIOPOCOB OT aBTOTPAHCHOPTAa B PErHMOHE
cocraBmia B 2019 roay 11,3% oT oOmiero xonuuecTtBa BbIOPOCOB 3arpsi3HAIOIIMX
BelecTB B atMochepy. [14]

2. MATEPUAJI 1 METOJJUKA UCCJIEJOBAHNH

Bo Bpems wuccrnenoBaHUN TNPUMEHSUIUCH  OOIICTIPUHSITHIE  METO/MKH,
U3JIOKEHHBIE B MeToaudeckux mocoousix: «IIpaktukym mo skomorum» C. B.
AnexkceeB, H. B. IpysmeBa u gp. — M.: AO MJAC, 1996 u «Metoasl
JUXCHOMHIUKAIIMU 3arpsi3HEHUN OKpykarome cpenp» A. B. ITuénkun, A. C.
Boromaro60oB. — M.: Dkocucrema, 1997.

3arpy>K€HHOCTb YJIMIl TOpPOJia aBTOTPAHCIIOPTOM ONpEENsIach CIETYIOIIIM

oOpa3oM: ObUIO MOJCYMTAHO KOJMYECTBO PA3JIUYHBIX BHUJOB aBTOTPAHCIIOPTA,
poe3KAIIEro mo yauuaM ropoaa B teuenue 20 muH. [Ipu sTom Opanock pasHoe
BpeMs cyTok: yTpo (8.00 — 9.00), nens (13.00 — 14.00) u Beuep (17.00 — 18.00).

PacuérHas oreHKa KOJIMYECTBAa BBIOPOCOB BPEIHBIX BEIIECTB B BO3AYX OT

aBTOTpPAHCIIOPTa TMPOBOJAMIIACH TaK: OBbLT BBIOpPAH YYacTOK aBTOTPACChl MO YII.
CoBeTCcKOM ITMHOM MPUOIM3UTENBHO | KM, UMEIOIIHI Xopoluii 0030p. 3ateM ObLIO

MNOACYUTAHO KOJMYCCTBO CAWHUI] aBTOTPAHCIIOpTA, IMPOXOJAIICTO I1I0 BLI6paHHOMy
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ydqactky B TeueHue 20 wmuHyT. Jlamee paccuMTanm KOJIMYECTBO  €OUHUIL
aBTOTpaHCIOpTa 3a 1 4ac, yMHOXKHMB MOJIYYEHHOE YHCIIO HAa 3, U IPOU3BEN pacUEThI

no ¢popmynam, naHHbIM B «IIpakTukyme no sxonorun» C. B. AnekceeBa u nip.

3anbUIEHHOCTh BO3JyXa W HAOMIOAEHHA 33 CKOPOCTBIO M PaIdyCcOM
paccerBaHMs MbUIM OLICHUBAJIACH BU3YaAJIBHO.

CocrtaB LM n3ydaiacga CICAYIOIUM 06p&30M. MHoo ObBUIO B3STO

npeaMeTHoe crekyio. Ha Hero s HaHEC Kamilo BOABI M B TEYEHUE S5 MHH.
BBIJICP)KMBAJI Ha YJIMIE. 3aTE€M pPAacCMOTPENl CTENEHb MOKPBITHS KAllld MBUIBIO.
Kpome 3TOro s mponenan M Takyr OINEpalUIO: MPEIMETHOE CTEKJIO C OCEBIIEH
NbUTBI0O HA Karule BOJAbI MPUKPHUT TOKPOBHBIM CTEKJIOM U MOJYYEHHBIN
MHUKPOIIPENapaT pacCMOTPENl B MHUKPOCKOIl C 15-KpaTHbIM yBEIUYEHUEM, U3YUUB,
TaKUM 00pa3oM, B OOIIMX YEPTAX COCTAB MbLIH.

[IIymMoBO€ 3arpsi3HEHHUE OLCHHUBAJIOCH TAKIKC YHMCTO BU3YAJIBHO. HpI/I OTOM 4

WCIIOJB30BaN IIKaldy CHJIBI 3BYyKa, KoTtopas pnaHa B kHure B. @. IIpotacoBa
«IKOJIOTHS, 3I0POBBE U OXpaHa OKpykaroiei cpenbl B Poccumy.

OTHOCHUTEIbHAS YUCICHHOCTD JIMIIAMHUKOB IMOACUYHUTBIBAJIACE IIPHU ITOMOIIINU

METOJIMKH JIMHEMHBIX TEPECEYCHU. JTa METOJAMKA OCHOBAaHA HA HW3MEPECHUU
JUHEHHBIX TIoKaszatenel. OHa 3aKiIOYaeTcsl B HAJIOKEHUM THUOKOW JIEHTBHI C
MUJUTUMETPOBBIMU JICTICHUSIMUA Ha TIOBEPXHOCTh CTBOJIA ¢ (PUKCUPOBAHUEM BCEX Tie-
pECEUEHUN €€ CO CIIOCBUILIAMU JTUIIAHNHUKOB.

B kauecTBe JIEHTBI S UCMOJB30BaJT PYJIETKY C MHUJJIUMETPOBBIMU JICJICHUSIMU.
N3mepenre NUIIAHUKOB 3TUM CIOCOOOM MPOU3BOJMIIOCH CIICAYIOIMIMM 00pa3oM.
[Tocne BrIOOpa MOJEIBHOTO JIEpEBa s OMPENEIIsT Ha CTBOJIE TOYKY, HAXOSLLYIOCS
Ha BbicoTe 150 cM OT KOMJISI C CEBEPHOI CTOPOHBI. 3aTEM Ha CTBOJI HAKJIa/JbIBalach
MepHasl JICHTa C JICJICHUSIMU TaKuM 00pa3oM, YTOOBI HOJIb IIKaJIbl JICHTHI COBMAAAI C
BBIOpPAaHHOW TOYKOM, a BO3pacTaHWE YMCEN Ha IIKAJIe COOTBETCTBOBAJIO JBUKCHUIO
M0 YacOBOM CTpeJike (¢ ceBepa Ha BOCTOK). [locie moiHoro o6opoTa BOKpYT CTBOJIA
JIEHTa 3aKpervisjiach Ha CTBOJIE OyiaBKoW B HyJeBOM Touke. CoBMeriasi mociaeaHee
JIEJICHWEe W HOJIb JIEHTBI, ONpEeAeNsil JUIMHY OKpPYXXHOCTH CcTBoja. Ee tmipu

nanpHedmnx u3mepeHussx npuHuMmai 3a 100 %. Ilocne sToro nmpoBén m3mepeHus,
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bukcupys Hadago M KOHEI[ KaXJIOoro TMepeceueHusi JEeHThl C TalJIOMaMu
JUIIAMHUKOB. MI3MepeHns MPOBOIUIUCH C TOYHOCTBIO 710 1 MM.

[lomydenHble pe3ynbTaThl BHEC B YYETHYHO KapTouky. [lo 3aBepmieHuun
U3MEPEHUI, B JOMAIIHUX YCIOBUAX MPOU3BEN pacyeT NPOECKTHUBHOIO MOKPBITHS
TumanHuKoB. Ero 3amadeid sABISIETCA ONpPENEIICHHE OTHOLIEHUs '3apocmei’
JUIIAHUKAMHA 4YacTU CTBOJAa K OOIIel moBepXHOCTH. Pacuer mpousBoauiics Ha
OCHOBE JIMHEWHBIX H3MepeHui. BHauane mnojcuuThiBajzachk oOmias (cyMMapHasi)
JUIMHa (IPOTSHKEHHOCTh) TaUIOMOB JIMIIAMHUKOB. 3aTeM, 3Has OOIIyI0 JJIUHY
OKPYHOCTH CTBoJIa M nipuHHMas ee 3a 100%, paccunTan NpoeKTHBHOE MOKPBITHE
JIMIIANHUKOB.

Hnst  uccnepoBanust Obuta B3siTa yiuma CoBerckas. 2DTo  HaumOolee
3arpy’k€HHas aBTOTpaHCHIOpPTOM yiuua ropoaa. Kpome s3toro 3aecs Oonee
OJIHOPOJIHASI JPEBECHasi PACTUTEILHOCTh. B OCHOBHOM 3TO JHIBI, OOJBUIMHCTBO
KOTOPBIX NPUOIU3UTEIBLHO OJHOTIO BO3pacTa.

Bausuue ABTOTPAHCIIOPTA HA PACTHUTCIIBHOCTD. I[J'IH TOTIO, YTOOBI OLICHUTDH

CTEIICHb BJIMSHHUS aBTOTPAHCIIOPTA HA PACTUTENIBHOCTH, sl TPOBEN HAOIIOJACHUS 3a
COCTOSIHUEM JINCTHEB PA3MUYHBIX JepeBbeB Ha ynuile COBETCKOH W B TOPOICKOM
napke. B3sTeie mpoObI THUCTHEB pacCMaTPUBAIIMCHh HA CTENEHb IMOKPBITHUS JIMCTOBOM
IJJACTHUHBI 3arps3HSAIOMKMMHU BEIIECTBAMU M CPAaBHUBAIMCH MEXAy coOoil. Kpome
ATOTO s TIPOJIEAIT OMBIT. B3AThIE 71 MCCIIEIOBAHUS JINCThS TPUKIICHIT HA KICHKYIO
MPO3payHyl0 ITUICHKY (CKOTY), 3aT€M OCTOPOXKHO OTKJICHJI HX, TOJYYHB, TaKHM
o0pa3oM, OTMEYATKH C 3arps3HSAIONIMMU BEIIeCTBAMHU. Takke OBUTH OCMOTPECHBI
CTBOJIBI JIEPEBHEB HAa HAJIMYHE JIMIIAHHUKOB, TaK KaK OHM HAau0OJIee YyBCTBUTEIHHBI
K 3arpsI3HCHUSM BO3AYIITHON CPEIBI.
3.XAPAKTEPUCTUKA PAMOHA VCCJIEJJOBAHUS

WccnenoBanusi, KOTOphIE JIETJIA B OCHOBY HCCJIEIOBATEILCKONW PaOOTHI, OBLITU
MIPOBENICHBI B TTpaBOOEpEKHOM yacTu ropoaa Jlebensau.

I'opon Jlebensstnp HaxoauTCs B CeBEepHOM yacTu Jlumenkod o6nacTu 1o ooe

croponsl peku Jlon. Ero reorpaduyeckue koopaunater: 53* c. m. 39* B. 1.

13



Jlebensnp  pacmoyiaraeTcsi Ha  BOCTOYHOW  okpamHe CpemHepycckoit
BO3BbIIICHHOCTH. [Ipeobnanaromue abcomoTHbie BhICOTHI OT 120 1o 200 meTpos.
Penved mpencraBisger coOOM XOJMHCTYIO paBHUHY, CUJIBHO pPacUJICHEHHYIO
OBparaMu, OaJKaMu U IPOMOMHAMHU.

Jlebensanbp HaxoauTCa B Tpejenax apeBHer Pycckoit mmardopmel, KoTopas B
npenenax —ropoja  MMeeT  ABYXBApPYCHOe  cTpoenue. Hwkuuih  gapyc  —
KPUCTAIUTMYECKU  (PyHAAMEHT, CIOXKEHHBIH  KPUCTAUIMUECKUMH  CIAHIaMH,
IrpaHUTaMU W THeMcaMu. BepxHuil spyc — 0caJ04HBIM 4e€XOJ, KOTOPBIM 00pa3yroT
OCaJIOYHbIE TOPHBIE MOPOJABI JEBOHCKOIO M YETBEPTUYHOTO BO3pAcTOB. J(eBOHCKas
(D) cucrema mpexacrasiena Enernxum (D3el), Jlebensuckum (D31b) u JankoBckum
(D3d) ropuzonTamu. Enerkuii TOpU30HT - CBETJIO-CEphIC, TUIOTHBIC TPEIIMHOBATHIC
M3BECTHSKH, 3ajierarpmue Ha riryornHe 80 M. JlebeasHCKU TOPU30HT — KENTOBATO-
Cepble TPEUIMHOBAThIC, B BEPXHEH YacTU pa3pylLICHHbIE W3BECTHSKU. J[aHKOBCKHM
TOPU30HT — TJIMHUCTBIC pa3pylicHHbIe W3BeCTHSIKU. YerBepTruHas cuctema (Q):
YETBEPTUYHBIC OTJIOXKEHUS MPEACTaBICHbI (CHU3Y-BBEPX) MIMHAMU MECYaHBIMU (4M),
[NIMHAMA  TUIOTHBIMH  (3M), TeCKaMH MEJIKO3EPHUCTHIMU TJIUHUCTBHIMU  (4M),
cyrnmuHkaMu (7M) ¥ MOYBEHHO-pACTUTENIbHBIM cioeM (IM) (cM. puc.2). OcHoBHas
Macca TOpHBIX MOpoj o0pa3oBajiach Ha JHE TNIyOOKOBOJHOTO MOPSI, HEOJHOKPATHO
HACTYTMAaBIIETO HA TEPPUTOPHUIO JInTenkoit 06acTu.

Jlebenanb pacnosiaraeTcsl B Mpeenax YMEpEeHHO KOHTHHEHTAJIbHOTO KJIMMaTa.
Cpennsist romoBast TeMiiepatypa — +4,5%; cpensisi temmneparypa ssHpaps — oT —9* 1o —
9,5%; cpenuss Temmeparypa utoiig — ot +19* no +20*. 'ogoBoe KOJIUYECTBO OCATKOB
cocrasisieT 450-500mMm, OosbIIas YaCTh KOTOPHIX BBINAAAET B TEIIIOE BpeMs roaa. B
TEYEHHE Tofla MpeobIajatoT 3anaiHble U I0r0-3anaHble BETPbl, IPUHOCSIINE 3UMOI
MOTEIJIEHUE CO CHEromajgaMu, a JETOM — MPOXJIaJHYI0 JOXKUIMBYIO nmoroay. Yacto ¢
ceBepa BTOPraloTCi XOJIOAHbIE apkThyeckue Maccel. C  UX  OpUXOAOM
YCTaHABJIMBAETCS XOJIOJIHASI CyXas IMOroa.

Jlebensanb, kak W Bcs Jlumeukass o0nacTb, B JIOCTATOYHOM KOJUYECTBE
oOecrnieueHa BOAHBIMHU pecypcamu. C ceBepa Ha 10T MmpouepurBaeT ropoj peka [loH,

CeBEpO — BOCTOYHEH mporekaeT peka CKBUpPHS, a 0ro — BocrouHee — JleOemsHKa.
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CkBupHs u JlebeassHka OTHOCATCSI K MQJIBIM peKaM, PEe3KO MEJICIOIUM JIETOM, 9acTo
pacnajaronuMcsi Ha OTIEJIbHBIE BOJAOEMBI. DTO TUIHWYHBIE PABHUHHBIE PEKU C
BECEHHUM TMOIoBOAbeM. OTHOCATCS OHU K OacceiiHy ATIAHTUYECKOTO OKeaHa,
MUTaHUE - CMENIAHHOE C TIPEe00IalaHueM CHETOBOTO.

B mnpenemax Jlebensuu Hambolee pacmpoCTpaHEHBI CIEAYIONIUE ITOYBHI:
4epHO3EMBI BBIIIEIOYCHHBIE, TEMHO-CEPhIC JICCOCTEITHBIC U aJUTFOBHAIIBHBIC JIYyTOBEIC.
[To MexaHWYEeCKOMY COCTaBy ATH IOYBBI TJIMHHUCTHIE U CYTJIMHUCTBIC, C BBICOKUM
coaepkanueM rymyca. [1o mpupo HBIM CBOMCTBaM OHM MMEIOT BBICOKYIO OIEHKY, 80-
90 6ayoB.

Jlebensiup pacmojiaraeTcs B Mpenesiax JecocTenHod 30Hbl. OpHako Ha
TEPPUTOPHUH TOPOJIAa U B €T0 OKPECTHOCTSIX HANOOJIbIIIEE PACIIPOCTPAHEHUE TTOTY YN
aHTPOITOTCHHBIE KOMIUICKCHI: Cajlbl, OTOPOJIBI, TAYHBIC YIACTKH, MAPKH, aJUIeH | T. 1.
N3 ecTecTBEHHON PaCTUTEIHHOCTU COXPAHWINCHh HEOOJBIINE YYACTKU C JPEBECHOU
PacTUTENILHOCTBIO U JIyroBble cTenu. [IpeBecHbie mopopl: Oepé3a moucias (Betula
verrucosa), 6epésa mymmcras (Betuia pubescens), ny6 depemrgatsiii (Quercus robur),
uBa siomkas (Salix fragilis), knén taTapckuii (Acer tataricum), muna MeIKOJMCTHAS
(Tilia cordata), ocuna (Populus tremula), Tormons (Populus nigra), sceus (Fraxinus) u
ap. JlyroBas pactutenbHOCTh: JoHHUK JekapctBeHHb (Melilotus officinalis),
3BepoOoii (Hypericum), 3emusnuka JjecHas (Fragaria vesca), kieBep JIyroBoii
(Trifolium pratense), xpamuBa nBymomuas (Urtica dioica), MaTh-u-mauexa
(Tussilago), mstauk ayrosoit (Poa pratensis), mumxma oObikHOBeHHast (Tanacetum
vulgare), nogopoxuuk cpennuii (Plantago media), TumodeeBka cremnas (Phleum
phleoides) u mp. U3 kuBOTHBIX HamboOJIee pacpPOCTPAHEHBI: 3asAll-pycak, OHIATPA,
CYCITUK, XOMSIK, cepasi MoJIEBKa, TPUTOH, MPYI0Bas JIATYIIIKA U T. 1.

4.PE3YJIbTATBI UCCJIEAOBAHUMA

B nmporecce npoBenenns nccaeaoBaHuil ObUTH 3aTPOHYTHI TPOOIEMBI:
1.3arps3Henue atMocdepHoro Bo3ayxa r. JIeOeasHb aBTOTPaHCTIOPTOM.
2.3anbUIEHHOCTH TOPOACKUX YJIUIIL.
3.IllymoBOE 3arpsi3HEHHE.

4.BnusiHMEe aBTOTPAHCIIOPTAa HAa PACTUTEIBHOCTb TOPOAA.
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4.1 BJIMAHUE ABTOTPAHCIIOPTA HA BO3JYIIHYIO CPEAY T.
JIEBE/ISTHU

IIpexxne yeM IMepelTH K MHNPOCTEHIIUM HCCIECIOBAHUAM, S M3Yy4WJ COCTaB
OCHOBHBIX 3arpsA3HSIOIIMX BEUIECTB, MOMAJAIOIIMX B BO3IYyX B pe3yibTaTe padOThI
aBTOTpaHcnopTa. K HUM OTHOCATCS cienyromue 3arpsa3HUTeNN.

Jvokcna azora (NO;) — kmacc omacHOCTH 2-i, 3TO Oypblii Tra3 co

CBOCOOpPA3HBIM 3aMaxOM, OY€Hb SIOBUT, MPHU JJIUTEIBHOM BO3ACHCTBHM (5 — 25 u)
MOSIBJISIFOTCS IPU3HAKHU TSAXKEIOTO OTPABJICHHUS, TJIaBHBIM 00pa3oM, OTEK JIETKOTO.

Oxkcua_azora (NO) — kmacc omacHoctH 3-i, OECIBETHBIH ra3 Cco CJIa0bIM

3amaxom, B atMocgepe OBICTPO MPEeBpaIIaeTCsl B TUOKCH]T a30Ta.

Oxcuna cepol (SO;) — kimacc omacHOCTH 3-H, HEroprounii OCCIBETHBIN ra3 ¢

PE3KUM XapaKTEpHbIM 3allaXxOM, Y 4YEJIOBEKa BbI3bIBAET 3a00JIEBaHUS BEPXHUX
JbIXaTeJIbHBIX  IIyTE€W, CONPOBOXKIAIOIIMECS CHIBHBIM  KallUIeM, IPUYUHSACT
OTPOMHBIM Bpea OHMOLIEHO3aM, OKa3blBa€T pa3pyLIUTENbHOE JECUCTBUE JaXKe
NaMATHUKAM apXUTEKTYPbl U CKYJIBITYPhI U3 TPUPOAHOTO KaMHs U OETOHA.

Oxkcun yriepoaa (CO) — kiacc onacHOCTU 4-i, OECIIBETHBIN SOBUTHIN ra3 6e3

3amaxa, o0nazaer KyMyJATHBHBIM 3(@eKkToM, BIHSIET Ha TPaHCIOPTHPOBKY
KHUCJIOpOZA B TEJIE YEJIOBEKA.

Yraesogoponasl. I3 Hux Hanbosiee pacnpocTpaHeHbl O¢H3(a)MUPEeH U OSH301I.

bens(a)nupeH — Kacc OnacHOCTH 1-i, KaHLIEPOTE€HEH.
benzon — wuHrpeaueHT OeH3WHA, KOTOPHIA yJIETydMBaeTCs M3 OEH300aKOB,
COJICPKUTCS M B BBIXJIOITHBIX Ta3ax, KAHIIEPOTEHEH.

Anpnerunsl. M3 Hux Haubosnee pacnpocTpaHEH QopMaibAeru, Kiacc

OIMAaCHOCTHU 2-1, OECLIBETHBIH ra3 ¢ pe3KUM yIyIIAIOUIUM 3a[1aXx0oM, sIIOBUT.

Hanee mnpousBEén mpocTelinne pacyéTsl MO BbIOpOCaM aBTOTPAHCIIOPTA B
atMocgepy, IpeIBapUTebHO MOACUUTAB KOJUYECTBO aBTOTPAHCIOPTHBIX CPEACTB,
IPOXOJSIIMX O OJAHOW U3 YJIHI] TOpoja B TeUeHue 1 vaca.

Jatel npoeaenus sxcrepumentoB — 20.07.2020 r., Bpemsa — 15.30 — 15.50;
- 06.08.2021r., Bpems — 15.30 - 15.50;

- 28.08.2022r., Bpems — 15.30 -15.50
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bout B3aT oTpe3ok ynuiel COBETCKOHM, IIaBHOW ynuibl JlebensHu, AmuHON
IpUMEPHO | KM M IpOW3BEAECHBI MOACYETHI PA3IUYHBIX TUIIOB ABTOMAIINH, KOTOPbIE
IPOLIM IO 3TOMYy OTpe3Ky B TedeHHe 20 MuH. llepeMHOXHB IOJIy4eHHBIE
pe3yabpTaThl Ha 3, MOJIYYHII KOJMYECTBO €AUHUILl aBTOTPAHCHOPTA, MPOXOIAIIETO 110
BbIOpaHHOMY y4acTKy 3a 1 yac. Jlanee paccunran oOmui myTh, NIPOiIeHHBIH 3a 1 dac
BBISIBJICHHBIM KOJMYECTBOM aBTOMOOWMIICH Kaxkioro tuna, no ¢popmyie: Li=N; x |, e

Ni

KOJIMYECTBO aBTOMOOWJIEM Kakaoro Tuma, | — 0003HaueHHE THIIA
aBTOTpaHCHOpPTa, | — JrHa yyacTka, KM.

3arem paccunTan koiaudaecTBo TormuBa (Qj, J1) pa3HOTO BHIA, CKUTAEMOTO TIPU
ATOM JIBHTATEIsIMU aBTOMamnH, mo Gopmyne: Qi=L; x Yi, rme Y—yaenbHbI pacxon
toriuBa (1 Ha 1kM). 3HadyeHus Y': jerkoout aBromoomns — 0,11 — 0,13
0,29-0,33

0,41-0,44

Ipy30BOi aBTOMOOMJIb —
aBTOOYC —
J3eNbHBIN Tpy30Boi aBToMoomib—0,31-0,34

[Ipu 5TOM NOTYYHIT CIETYIOIIECE:

Tabnuya 1

TOI[.]'II/IBO, CXKMraemMoe JpuraTejasiMu aBTOMalIvuH

T Tporsio 3a 20 Mun [pomo 3a 1 wac OO0muii mpoieH HbIHA NspacxomoBaH- HOE
aBTOTpaHC- N, mT. myTh Li, kKM tormBo Qi i1
nopra | 20.07 | 06.08 | 28.08 | 20.07 [ 06.08 [ 28.08 | 20.07 [ 06.08 [ 28.08 | 20.07 | 06.08 | 28.08
2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022
”Zg‘;‘;ﬂ"e 207 | 225 | 253 | 621 | 675 | 759 | 621 | 675 | 759 | 68,31 | 74,25 | 83,49
TPy30BBIC 6 10 6 18 30 18 18 30 18 | 522 | 87 | 522
aBTOM.
asrobycsl | 11 9 10 33 27 30 33 27 30 | 13,53 | 11,07 | 12,3
Jn3enbHbIE
rpys. aB- 1 3 1 3 9 1 3 9 1 1093|279 | 093
TOMOOWIIN

Ilpumeuanue: snauenus Y 6 pacuémax 6panucy no MUHUMYMY.

Janee ObUIM B3STHl 3HAYEHUS KOA(PPUIMEHTOB, OMPEECISAIOUUX BbIOPOC

BPCIHBIX BCIICCTB OT aBTOTPAHCIIOPTA B 3aBUCUMOCTHU OT B A I'OPHOYCIO.

Tabnuya 2
3nauenue ko3¢gdunuenrta (K)
Buna rommnsa YrapHsblii ra3 YrieBogopoasl Jlmokcupg azora
beusun 0,6 0,1 0,04
Jln3enpbHOE TOIIIMBO 0,1 0,03 0,04
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3Has 3HayeHHs] KOA3((OULIUEHTOB, TPOU3BEN PACUETHI BHIOPOCOB OT PA3NMUYHBIX

BHJIOB aBTOTPAHCIIOPTA B JIUTPax. B pe3ynbrare nojy4u cleayromee:

Tabauya 3
Bui0pocsl aBTOTpaHCcoOpTa B arMoc(epy
ben3uHoBoe roproyee
Tun CO, n Yraesonopoasbl, ja JInokcua azora, Ja

asroTpanc- | 20.07. | 06.08. | 28.08. | 20.07. | 06.08. | 28.08. | 20.07. | 06.08. | 28.08.
nopra 2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022

Jlerkoseie 40,99 | 4455 | 5009 | 683 | 742 | 835 | 273 | 297 | 334

aBTOMOOWITH

I'py3oBbIie

3,13 5,22 3,13 0,52 0,87 0,52 0,21 0,35 0,21
aBTOMOOWIIN

ABTOOYCHI 8,12 | 6,64 | 7,38 1,35 1,11 1,23 | 054 | 044 | 0,49

Bcezo: 52,24 | 56,41 | 606 | 870 | 940 | 10,1 | 3,48 | 3,76 | 4,04

Ju3enbHoe roproyee

JlnzenpHbIe
rPy30BbI€ 0,09 0,28 0,09 0,03 0,08 0,03 0,04 0,11 0,04
aBTOMOOHMIIH
Bcezo: 52,33 | 56,69 | 60,69 | 8,73 9,48 | 10,13 | 3,52 3,87 4,08

Jlanee paccuuTan Maccy BBIJICIMBIIMXCS BPEAHBIX BELIECTB B IpamMmax IO
dbopmyne: m=V M
22,4
rane M — monekynsipHas macca, V — 00bE€M BBIOPOCOB B JTUTPAX.

M oxkcupa yriepoaa - 16+12=28 r/mMmonb
M yraeBonoponoB — 12+1=13 r/mosb
M nmuoxkcunaa azora — 16+16+14=46 r/mois

B pe3ynbpraTe noiaydaem ciaeayrouee:

[Tokazarenu 20.07.20r., rpammoB | 06.08.21r., rpammoB | 28.08.22r., rpaMMOB
Macca OKCHJIa yriiepoJa 64,51 70,86 75,86
Macca yrieBoJopOI0B 5,07 5,51 5,88
Macca IHOKCHIa a30Ta 7,23 7,95 8,38

Jlanubie mpocTeiime pacy€Tsl ObLUTH MPOU3BEIAEHBI TOJBKO 1Jisi 1 KM goporu
o yi. CoBerckoi. UToObl UMeETh OoJiee YETKYIO KapTUHY MO BbIOpOCaM, HaAO eIié
3HATh U 3aTPY’KEHHOCTH YJIUIl TOPO/a aBTOTPAHCIIOPTHBIMU CPEJICTBAMH.

JIJIst 5TOTO 5T MOJCYUTANT KOJIMYECTBO TPAHCIOPTHBIX CPEICTB, MPOXOISIINAX 10

paznuuHbIM yiunaMm Jlebensuu B Teuenue 20 muH. [loacuér npoBoauics yrpom (8.00
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- 9.00), maém (13.00 — 14.00) u Beuepom (17.00 — 18.00). Pe3ynbraThl HaOIFOACHUN
CBEJICHBI B TAOIUITHI 4, 4,1 (CM. B IPUIIOKEHUN ).

Buieod. B pesynprare NpOBENEHHBIX HCCIEIOBAaHUM BBIACHWIOCH, YTO B
MPaBOOEPEKHON YacTH ropojia Haubosiee 3arpyKeHbl aBTOTPAHCIIOPTOM YIUIBI (110
crenieHu yObiBanus): [loutoBas, CoBerckasi, Tynbckas, ['opbkoro, Typrenesa,
Jlenuna. OcranpHble YJUIBI BBIMOJHSIOT BTOPOCTENEHHYIO pojb. OCOOEHHO Maia
3arpy>K€HHOCTh ABTOTPAHCIOPTOM OKpaumHHbIX yiull. ClenoBaTenbHO, U CTEMEHb
3arpsi3HEHMs] BO3JyXa OTpa0OTAaHHBIMU ra3aMHM aBTOMOOWIJIEH Haubosiee BBICOKA Ha
YIJIHIIaX, IEPEUYUCICHHBIX BhIIE. ATMOCHEpa yIull, BEIOJHSIONINX BTOPOCTEIICHHYIO
pOJib, W YJHIl, HAXOSAIIUXCS HAa OKpauHE Topoja, UCIBITHIBACT cllaboe BIIMSHUE
aBTOTPAHCIIOPTA (a TAKUX YJUIl B IPABOOEPEIKHOM YacTU ropoia — OOJIBIITUHCTBO).

Ucnone3yst nanusie tadnun 4, 4.1 u 4.2, 5 moctpoun rpadukud W3MEHEHUS
KOJIMYECTBA TPAHCHOPTHBIX CPEACTB, MPOXOIAIINX 10 YIUIAM rOpoJia B TEYEHUE JTHS
(cMm. B mpuiokenuu). M3 Hux BuaHO, yTo Ha ynumax [louroBas, CoBerckas u
TypreneBa moTOK TPAaHCIOPTHBIX CPEACTB YBEIWYMBAECTCSA B 00€JIEHHOE BpeMs, a Ha
ynuuax ['opekoro u JIeHnHa — B BeuepHee.

3necb cHoBa yMecTHO oOpatutbea kK uudppam. I[lo manmasim [UB/J]
Jlebensackoro paiiona B ropoae Jlebensau B 2002 r. yncmunocs 8718, B 2003 . —
10246, no coctosauio Ha OKTIO0pb 2004 1. — 12756 aBTOTPAHCIOPTHBIX CPEJICTB,
(6e3 MoTonukIIOB, npuilenoB u mnoaynpuienoB). A Ha 01.01.2010 r. yuciaeHHOCTH
aBTOMOOUIILHOTO Mapka 1o JlebeastHckomMy paiioHy yxe cocraBmia 16666 enunuil,
Ha 01.01.2018 r. - 23987 equnuu, Ha 01.01.2019 r. - 24643 equnun, Ha 01.01.2021r.
— 25135 emunnn, Ha 01.01.2022 1. -26040 emunui.. boibinag 4acth M3 HHUX
MPUHAIICKUT KUTEIIM JlebeasiHu.

JI71st HarJISIAHOCTH 51 TOCTPOUIT IuarpamMmy «JlmHaMuka aBTOMOOUIIBHOTO MapKa
no JleGensHckoMy paiioHy» (cM. B mpuiokenun). Kak BuAUM, KOJIUYECTBO
aBTOTpAHCIIOPTa CTPEMUTENBbHO pacTET. [Ipu 3TOM yBennuMBaeTCs M Harpy3ka Ha
BO3IYIIHYIO CpELy.

[To manHbIM ympaBieHus dKojoruu JleGeasHCKoro pailoHa BHIOPOC BPETHBIX

BCIICCTB OT OI[HOﬁ CAWHMUIIBI aBTOTPAHCIIOPTAa B CPCAHEM B IOl COCTABJISICT:
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Bcero - 748 kr
Oxkcupa yraepona - 591 kr.  YrieBonoponos - 67 kr  OkcuioB azora - 69 xr
Jlnokcuaa cepsl - S Kr Caxu - 13 kr Anperunnos - 3 Kr.
Y4uuThiBas KOJWYECTBO aBTOTPAHCIOPTHBIX CpelcTB B JleOensHu ceromHs, BCe
3TU U(PBI MBI JOJIKHBI YBEIMYHUTH B THICSYH Pas.

[Ipu 3TOM CileayeT OTMETHTh, YTO TEXHUYECKH MCIPAaBHOE aBTOTPAHCIIOPTHOE
CPEIICTBO OOBIYHO BHIOPACHIBACT B BO3yX 3arpsI3HSIONINE BEIIECTBA B COOTBETCTBUU
C CYIIECTBYIOIIMMH HOPMAaTHBAaMH, HO TIPU YCIOBHHM €ro paboThl B HOPMaJbHOM
pexumMe. OAHAKO B YCIOBHUSIX TOpoJa Ja)Ke€ HCHpPaBHBIA BO BCEX OTHOIICHUSAX
aBTOMOOMJIL HE MOXET pabdoTaTh B HOPMAJIbHOM pEXKHUME, TaK KaK CKOPOCTb
JBIDKCHHUST HEOOJbINAass W HEMOCTOSHHAS, YacTO MPUXOIUTCS MPUTOPMaKMBaTh Ha
MEMIEXOHBIX TEpexo/iax, JeKauuxX TMOJUIEUCKUX WIM OCTaHaBlIMUBaThca. B
pe3yJibTaTe€ ATOTO JABUTATENb BBIHYXXJACH MEPEXOJUTh MEPUOAUMYECKH Ha XOJOCTHIC
000pOTHI, YTO yBEIMYUBAET BHIOPOCHI B BO3AyX. Ha XoiocTeix oboporax paboraer
aBTOTPAHCIIOPTHOE CPEJICTBO W BO BpeMs MporpeBaHusi ABurateis. Bpems
MIPOTPEBAHMS IBUTATENS 3aBUCUT OT TEMIIEpATyphl BO3/1yXa, T. €. OT BPEMEHHM roja, a
TaKke OT CTENEHU 000TrpeBa aBTOCTOSIHKU (CM. TaOJUIly 5 B IPUJIOKEHUH ).

NMeHHO B 3TOT MOMEHT aBTOMOOMIIb BBIOpAchIBaeT HAMOOJIbIIIEE KOJIUICCTBO
3arps3HSIONIMX BEIIECTB, 00BEM KOTOPBIX 3aBHUCHT TaKXe OT oObEéMa JBUTATEII.
Hanpumep, aBTOTpaHCIIOPTHOE CPEACTBO C OCH3WHOBBIM JIBUTATEIEeM OOBEMOM 0
1,2 1 B Témibiii mepuos roaa BeiopaceiBaeT CO 2,6 r/MUH, B XOJIOAHOE BpeMsl Tojia —
5,1 r/muH. A npu 06b€Me OEH3MHOBOTO ABUTaTeNs CBbIIIE 3,5 J1 B TEMI0E BpeMs roja
BbIOpackiBaeTcs CO 9,5 r/MuH, B X0JI0AHOE BpeMs roaa — 19 r/muH.

KonnuecTBo BRIOPOCOB 3arps3HSIONIMX BEIIESCTB OT aBTOTPAHCIIOPTA 3aBUCUT U
OT MapKH HUCIOJb3yeMOro OeH3uHa. TakKe 3aBUCAT BBIOPOCHI aBTOTPAHCHOPTA OT
TUAMA YCTAHOBJIEHHOIO HEWTpaiu3aTopa M THIA CaMOro AaBTOTPAHCIOPTHOTO
cpeacTBa. B HamiemM ropojie  3HAYMTEIBHO Mpeo0IagaloT aBTOTPAHCIIOPTHBIC
Cpe/ICTBa OTEUECTBEHHOI'O MPOU3BOJICTBA, JOJISI HOBBIX MHOMApOK U aBTOMOOWIICH
npou3sBojictBa crpad CHI' — ne3naunTenpHa. CoBpeMEHHBIE JISTKOBBIC aBTOMOOMIIH

3apy0eXHOTO MPOU3BOJACTBA, BbimylieHHbIe Mociae 01.01.1994 roma, oTHOCsATCS K
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aBTOMOOWJISIM ~ C  yJIyYHICHHBIMH  JKOJIOTHYECKUMH  XapaKTepUCTHKaMH. A
aBTOTPAHCIIOPTHBIE cpeAcTBa npou3BoacTBa crpaH CHI' ocHalieHbl qBUTATENsIMU C
BIIPHICKOM TOIUIMBA. EcinM Ha Takux aBTOMOOWJISIX YCTAaHOBJIEHBI COBPEMEHHBIE
3apyO€KHbIE WJIM OTEUECTBEHHBIE HEHUTPAM3ATOPhl, TO TOPIOYME Ta3bl BCTYNAIOT B
PEaKIMI0 C XMMHYECKH aKTHBHBIM BEIIECTBOM M OYMILAOT BBIXJIONBI OT BPEIHBIX
npoayktoB Ha 97 — 99%. He#iTpanuzaropamu, BbINYLIEHHBIMH B Poccuu,
OCHAILIAIOTCSI OTEYECTBEHHBIE ABTOMOOMIM € KapOrwopaTropHbIM aABurareineM. OHu
camkatoT ypoBerb CO na 80%, CH — na 70%, NO — na 50%. B 1enom TOKCHYHOCTD
BBIOpOCOB yMeHbIIaercs B 10 pas.

[IpeacraBneHHass KapTUHaA Ycyryonsiercss emé M TeM, 4YTO [Jis KaKIOro
aBTOTPAHCIOPTHOTO CPEACTBa NEPUOAMUYECKU TpeOyeTcsi peMOHT. A B pe3ysbTare
CIMCOK BEIIECTB, 3arps3HAIONIMX BO3AYyX, 3HAUUTEIBbHO YBEIUYMBaeTCA. Tak,
HaIlpUMeEDp, IIPU HAHECEHUH JIAKOKPACOYHBIX NOKPBITUH B BO3JyX MONAAAOT al€TOH,
H-OyTHJIOBBIN CIUPT, OYTHII alleTaT, KCUIIOJ, TOIYOJI, Y alT CIUPUT, COJIBBEHT U JIp.

[Ipr pydHOU DIEKTPOAYTOBOM CBApKE INTYYHBIMH JJIEKTPOJAMH BO3IYyX
3arpsi3HSIETCSl MAapraHIleM U €ro COCIMHEHUSMH, OKCUIOM JKEJIe3a, HEOPTaHHMYECKOU
nbUIbi0, copepkamnierd SiO; (20 — 70%). IIpu peMOHTe aKKyMyJISTOPHBIX Oarapeid
HaOJII0/IAF0TCS 3arPsI3HCHUS B BUJIC CBHMHIIA M Maclia MUHEPaIbHOTO (HE(PTSHOIO) H T.
1. YBenuuuBaeTcs U oOliee KOJIU4eCTBO BEIOPOCOB.

Buoi16oo. Takum o0Opa3zoM, BIMSHUE aBTOTPAHCIIOPTA HA BO3AYIIHYIO Cpeay T.
Jlebensuu oueHb Benuko. C pe3KUM poCTOM KOJIMYECTBA aBTOTPAHCIIOPTHBIX CPE/ICTB
YU aBTOPEMOHTHBIX MACTEPCKUX YBEIMYMIUCh M BBIOPOCHI BpPEIHBIX BEIIECTB B
aTMocQepy, JIbBUHAA J0Js KOTOPbIX IPUXOAUTCS Ha YIIUILIbI, HAanboJee 3arpyKeHHbIE
aBTOTPAHCIIOPTOM.

4.2 ITYMOBOE 3AT'PA3HEHUE

AHTPONOreHHBIM IIyM TaK)Xe MPUBOAUT K 3arPA3HEHUIO OKPYKAIOIIEH CpEeb.
AKYCTHYECKHI IIIyM — 3TO pacipoCTpaHseMble B BO3/1yXe OeCropsI0uHbIe 3ByKOBBIE
KoJeOaHusl pa3nuuHOM (U3MYEeCKOM mnpupoabl. AKYCTHYECKHMH IIyM Bceraa
CYILLECTBOBAJI B MPUPOJIE B BUJE ECTECTBEHHBIX 3BYKOB, IPUBBIYHBIX JJI1 YEJIOBEKA,

0€3 KOTOPhIX OH MHOTO YTPaTHJI Obl B CBOEM MHUPOOILYIIEHUH. DTO MPUATHBIE 3BYKHU:
21



HIOPOX JHCTHEB, MEHHE MNTUL, MOPCKOW mpuOou, mym noxnad. [lomnas TummHa
THETET 4enoBeka. [[ns u3MepeHHsl YpOBHS aKyCTHYECKOrO ILIymMa HPUMEHSIOTCS
eaununbl 6en (b) u necstas yacte 6ena — neuuoden (ab).

NHTEHCUBHBIM TEXHUYECKUMM NPOrPECC  COMPOBOXKIACTCS  YBEINYECHHUEM
VCKYCCTBEHHOI'O IIIyMa, BpPEIHOTO [UI 4YEJIIOBEKa, a IIPU BBICOKOM YPOBHE —
omacHoro. Ilo mamaeiM BO3, peakuuss Ha mIyMm €O CTOPOHBI HEPBHOW CHUCTEMBI
HaynHaeTcs npu yposHe myma 40 nb, a Hapymenune cHa — nipu 34 nb. Ilpu ypoBHe
myma 70 nb mpoucxonsT riay0OoKue M3MEHEHUs B HEPBHOW CHUCTEME BIUIOTH J0
IICUXUYECKUX 3a00JIEBaHHI, a TAK)KE MPOUCXOAAT U3MEHEHHS CIIyXa, 3pEHHsI, COCTaBa
KpPOBH U T. 1. B ropoax BO3HUKAET IIIyM B OCHOBHOM OT TPaHCIOPTA.

A1 momnsITancs 4UCTO BU3YAJIBHO OLEHUTH LIYMOBOE 3arpsA3HEHHUE Ha YJIMIAX
HAIllEr0 ropoJia, BBI3BAHHOE B IEPBYIO OYEPEIb ABTOTPAHCIIOPTHBIMU CPEIACTBAMM.
[Ipn 3TOM s HMCNIONB30BAN IIKAJIy CHJIBI 3BYKa, KOTOpPYIO Ham€n B kHure B. O.
[TporacoBa «Dxosorus, 310pOBbE U OXpaHa OKpyxkatomieit cpeasl B Poccun» (puc. 33
B mpwiioxenun). Ha ymumax Coserckasi, [loutoBas, Tynbckas, Jlenuna, Typrenesa
u T'oppkoro mymoBoe 3arpssHenune coctaBisier 60 — 80 ab. OHO oTHOCUTCS K
JTOMYCTUMOMY YpPOBHIO, HO YK€ OTPUUATENBHO BIIMSIET HA HEPBHYIO CHUCTEMY
yenoBeka. Ha ocTalibHBIX ylHIaX IIyMOBOE 3arpsi3HeHue HeBbicokoe, 30— 40 nb, T. e.
B IIpE/IEIIax HOPMBI.

Bu16oo. Taxum 00pa3om, NOBBILIEHHOE IIYMOBOE 3arpsi3HeHue B T. JleOensHu
Ha0Jr0JaeTCsl TOJIBKO Ha IeHTpanbHbIX yiumax: Coserckas, Typrenena, [loutoBas,
Tynbckas, Jlennna, 'oppkoro, KOTopsie HauboJiee 3arpyKeHbl aBTOTPAHCIIOPTOM, Ha

OCTAJIBHBIX YJIMIIAaX OHO B IIPCACIaX HOPMEI.

4.3 3ATIBUIEHHOCTD YJIULL I'. JIEBEJISTHU

Takxxke s mpoBeJl BU3YAIBHYHO OIIEHKY 3albUIEHHOCTH YJHI[ Toponaa. Ha
ymuiax MHaTepHanmonanpHol u CBepasioBa 3ambUIEHHOCTH Oblla ciabas. Mspenka
HEOOJIBIIIOE KOJUYECTBO MBUIM MOAHUMAJIOCH B BO3JyX B CBSI3U C MPOE3IKAIOIIUM
aBTOMOOWJIEM, HO B T€UCHHE | MHUH. OHA MPAKTUYECKHU TOJHOCTHIO ocenana. Pamgumyc

ocenanus nbutd 4 — 5 meTpoB. Cialblil BETEp MbUTh BBICOKO B BO3/1yX HE MOAHUMAII.
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Hpyryro kapTuHy g yBujen Ha ynuuax TypreneBa u CoBeTckas. 31€Ch CTENEHb
3aMbUIEHHOCTH BO3IYLIHOW Cpeabl Obljla HAMHOTO BbIlIe. Sl e€ OleH, Kak CpeaHss
cTerneHb 3anbUIEHHOCTU. OCHOBHAsI MpUYMHA €€ MPOUCXOXKIECHUS — HHTEHCUBHOE
JNBUKEHUE aBTOMOOWIIeH. Berep mpakTWdyeckn HE NMOJHMMAN IMbUIb B BO3AYX, OH
HAao0OpoT momoran eil paccesTbca. Ho m3-3a BBICOKOHM CTENEHU 3arpyKE€HHOCTH
aBTOTPAHCIIOPTOM TIbUIb TMPAKTUYECKH IMOCTOSIHHO NPHUCYTCTBOBaJla B BO3AYXE,
NEPUOJMYECKH TO CrylIasch, TO PACCEHBAsCh, HE YCIIEBas MOJHOCTBIO OCECTb.
[ToaTOoMy BpeMmsi pacceMBaHMs TIbLIK 51 HE cMOT 3aukcupoBaTh. He cmor onpenenutsb
Y PaJInyC OCEJIaHus, TaK KaK 3/1€Ch JoMa MOIXOAT JOBOJBHO OJU3KO K 10POre.

Jist Toro, 4ToObl M3y4WUTh 3alBUIEHHOCTh BO3/lyXa B MPAaBOOEPEKHOW YaCTH
HaIIero ropojaa 6osee AeTaibHO, g JeroM 2020 T. mpojenan ONbIT ¢ Karjiehd BOJIbI,
HAHECEHHON Ha IOKPOBHOE CTEKJIO (METOAMKa MOAPOOHO H3JI0KE€Ha B pasielie
«Marepuan 1 METOJIuKa UCCIIEIOBAHUI).

Jlama: 15.08.2020 r., Bpemsi: 12.00 — 13.30.

Memeoycnoeus: Temneparypa Bosayxa +27°C, BeTep 10ro-3anamHblii, cia0blii,
cwia Berpa 1-2 Oamna, atMochepHoe naBieHue 763 MM pT. CT., OOJAYHOCTH
HE3HAUUTEeIbHAasA, 00J1aKka Ky4YeBhIE.

Mecmo nposedenus nabnooenuii: ynuibl TypreneBa, Coserckasi, CBep/jioBa u
Wnrepnanmonaneshas (Puc. 20, 21, 22, 23 B npunoxxeHun).

JUist u3ydeHus: cocTaBa MbUIM S HAHEC KaIlll0 BOJABI HAa MOKPOBHOE CTEKIIO,
MIOJIOKUJI €70 PSIIOM C MPOE3KEW 4acThl0 JOPOrd Ha 5 MHUH. Ha yiuie TypreHesa,
KOTOpasi OTHOCUTCSL K HauOoJiee 3arpyKeHHbIM aBToTpaHcnoptoM. [lo ucreuenun 5
MHH. CTEKJIO 3a0pajl, HAKPbUI €r0 BTOPHIM TAKUM K€ CTEKJIOM M MOJY4YWJI BIAKHBIN
MUKpOIpenapar, KOTOPbIA paccMOTpeN I0J MHUKpPOCKonoM. B mone 3peHus
00OBEKTHBAa MHUKPOCKOIA Momnajio 24 NbUIMHKK Pa3HOTO LBETa M Pa3HON (HOPMBI.
OcHOBHAasl 4acTh NBUIMHOK MMENA OKPACKy NECOYHOr0 U TEMHO-CEpOro UBETOB. Tpu
NBUIMHKK ObutM 4€pHOTO I1BeTa. bojblmas YacTh TBUIMHOK HWMeEJa JIOBOJBHO
NpaBUiIbHYIO (QOopMy, OJM3KYIO K OKpPYIJVIOM, WJIM 4yTh IpoJosroBaryio. UE€pHoro
I[BeTA MBUIMHKU ObUTH OechopMeHHBbIe, OHU HamoMHUHAIW oOphiBKH. Ha Moit B3,

ATO YacTUYKHU caku. OcTajabHbBIC IBIJIMHKKW, BUAUMO, IIPUPOAHOIO IMPOUCXOKIACHUA:
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YaCTMYKU MOYBHI U NeCUMHKH. Kpome 3Toro mpu paccMarpuBaHUM MHUKpOIpernapara
ObLT OTMEUEH OJIMH J0BOJIBHO KPYIHBINA CIYCTOK CEpeOprCTO-METAUNINYECKOTO IIBETA.
B03MO0XHO 3TO CBUHEII, KOTOPBIF MOKET MOTMACTh B BO3/IyX C BBIXJIOMHBIMH Tra3aMH.
To >xe camoe 51 mpozenan Ha ynunax Coserckasi, lHTepHanmonanbHas u

CeepayioBa. Bo Bcex ciyyasx Kamis BOJbI MOKpbUIACh MbUTbI0. OAHAKO Ha YJUIE
CoBeTcKoi CI0# TBUTK MOKPBLIT KAIUTI0 BOABI MOYTH MOJHOCTHIO POBHBIM CIIOEM, a Ha
ynuuax MarepHammonanbHas 1 CBep/10Ba MOKPHITHE KATUIK U3 MBUTK OBLIIO HAMHOTO
pexe. ITo, B MEPBYIO OUepEb, CBI3aHO C MHTEHCUBHOCTBIO JBUKEHUS TPAHCIOPTA.
Kak s yxe ynomunan bimie, ynuna CoBeTcKkas MMEET B TE€UEHHE JHS BBICOKYIO
CTETICHb 3arpy>KEHHOCTH aBTOTPAHCIOPTOM, a yiuibl VHTepHalMoHaNbHAS W
CeepasioBa — cnadbyro. IIpu paccMOTpeHHM NOJYyYEHHBIX MHKpPOIPENapaToB MOJ
MUKPOCKOTIOM S YBHJIEJ MBUIHHKHU TOTO K€ MPOUCXOKICHHUS, UTO U B TIEPBOM CIIydae,
HO TOJIBKO B 00JibiieM 00bEMe Ha yi1. CoBeTcKasl.

Bub1600. Takum 00pazoM, aBTOTPAHCIIOPTHBIE CPEACTBA UTPAIOT OOJIBIIYIO POJIb
B CTENEHM 3albUIEHHOCTH yIuIl ropoaa. Hawmboree 3ambUl€HHBIE YIMIBI C
MHTCHCUBHBIM JBM)XKEHHEM aBToMoOWie. Ho 31ech HeManoBaXkHYIO pOJib UTPAIOT
CHJIa BeTpa M BIAXKHOCTH MOBEPXHOCTH. YUHUTHIBAsl TO, YTO MPOIIEAIIEE JIETO OBLIO
XKapKUM M CyXMM, a CKOpPOCTh BeTpa MpeoOiajnajga HEBBICOKas, CTENEHb
3aMbUIEHHOCTH TOPOJICKUX YyJHUI[ Obula JOBOJBHO BbicOoKass. OCHOBHas Macca
IBUICO0PA3yIOIINUX YaCTUI] UMEET MPUPOTHOE TPOUCXOKICHHE.

4.4 BJIMIHUE ABTOTPAHCIIOPTA HA PACTUTEJIBHBIM TIOKPOB
I'. JIEBE/ISITHU

UroObl MOHATH CTEMEHb BJIMSHHS ABTOTPAHCIIOPTa HA PACTUTEIBHOCTH T.
Jlebensiun, s mpoBen psia HaOmOAeHWH. 3a OCHOBY Oblla B3siTa JIpEBECHAs
pPacTUTEIHLHOCTh, B OCHOBHOM JIUTIBI, TOTONS U siceHu. HaOmiomeHus: mpoBOAUIINCH
gerom 2020, 2021 w 2022 r. wHa ymumax Coserckas, TypreHesa,
WNuTepuanmonansHas, CBepAsioBa U B TOPOJICKOM apKe.

[Ipy nmeranpbHOM pacCMOTPEHHMH JUCTHEB S 3aMeTWJ cienyromee. JlepeBbs,
pacTymiye B TOPOJCKOM IMapKe, Ha MPOTSHKEHUH BCETO MEepHoja HaOIIOACHUS UMENH

MPAaKTHYCCKN YHUCTBIC JIMCTHA. Ha ux IMOBEPXHOCTU ICPHUOAUYUCCKHU IMOABIIAIICA TOHKHUM
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CIIOM TBUIM, CMBIBa€MbId BO BpeMs JOXAsd. JlepeBbs, pacTymiye Ha YJIuWIe
NHTepHaniMoHalIbHAasl, UMEJIHM TOKE JOBOJIBHO YHUCThIC JIUCThS. HO C1o# MbLIM Ha HUX
Obl1 Oosiee TwioTHBIM. Ha ynuiie MHTepHanmoHanbHOW KpOME MBUIM Ha JIUCTHSIX
ObLIIM HEOOJBIINE MACISIHUCThIE YEPHBIE MATHA, KOTOPBIE JOXKJIEM HE CMBIBAIUCH.
Kak s yxe ynoMuHal BbIIIE, MO JTOM YJIULE B TEYEHHE CYTOK IPOXOIUT
CPAaBHUTEJIBHO HEOOJIBIIIOE KOJIMYECTBO aBTOTPAHCIIOPTA.

Ha ynune CoBeTckoii MHE NPUIILIOCh PACCMATPUBATh JIMCThS C TPEX MO3ULUH.
3nech HaxoAsTCs ajieM Mo 00€ CTOPOHBI JIOpord. Alien oOpa3yloT ABa psiia
JepeBbeB. Sl paccMaTpuBall JUCThS OJNIMKHETO OT JOPOTH psiia, OOpamiéHHbBIE K
JOpOre W € NPOTHBOMNOJIOKHOM CTOPOHBI, W JIMCThsI BTOPOrO OT JOPOTH psija,
oOpamiéunabie K goMaM. CaMbIMU TPS3HBIMH OBUTH JINCThsI, OOpaIEHHBIE K JOPOTE.
Ha Hux k oceHn 00pa3oBajcs TOJCTHIN CION 3arpsI3HSIONIUX BEIIECTB, COCTOSIIIIUN U3
CMECH TbLJIM, OCEBIINX BBIXJIOMHBIX Ia30B U B3BEHIEHHBIX yacTull. [1o Mepe ynanenus
OT JIOPOTH CTENEHb 3arps3HEHHS JUCTHEB YMEHbINANAch. JIMCThs, oOpaliéHHbIE K
oMaM, ObLITM 3HAYUTEIBHO YHMILE, HO COCTaB 3arpsA3HeHus ObUT TOT ke. OaHako, npu
CPaBHEHHHM JIUCTHEB JIMIbIL, TOMOJS U SCEHS S 3aMETHJI CYIIECTBEHHBIE Pa3JIMuUsl B
CTENEHU 3arpsA3HEHHOCTU. JIMCThA TOMOMNS U siceHs — Oosiee )KECTKUE, MOBEPXHOCTh
JIMCTOBOM TJIACTUHBI 00Jiee POBHAs, a JTUCThS TOMOJS e u Oosiee OiecTdiye, 4em
JTUCThS Numibl. Ha HUX 51 HEe 0OHApPYKWII CJIEIOB BBIXJIOMHBIX Ta30B aBToMoOumne. Ux
MOBEPXHOCTh ObllIa MOKPHITA TOJBKO CJIOEM MbLIM, KOTOpas CMbIBAlIACh BO BpeMs
TOXKJA. A Ha JHUCThSl JIMIBI, 0OJiee TOHKHME M HEXHBIE, OCella OCHOBHAs Macca
sarps3Hsronux BemectB (Puc. 24, 25, 26, 27, 28, 29, 30, 31 B mpuioxeHUN).
AHaNOrnyHy0 KapTUHY s yBUJIEN U Ha yauue TypreHesa.

Kpowme a3Toro s npoaenan ciueayromuil onsiT. B ropoackom napke v Ha yJIuLe
CoBeTckoi ObLTM B3ATHl OOpasilbl JIMCTHEB JHMbL. WX s HaKJIeW Ha MPO3payHYIO
JIMTIKYIO JIEHTY (CKOTY), 3aTEM OCTOPOKHO OTKJICUJI U TMOJTYYUJI OTIEYATKU JIUCTHEB.
Ha ckotue octanachk 0omblnasi 9acTh 3arpsS3HSIONIUX BEIIECTB, OCEBITUX HA JIUCThHS.
[Tony4yennsie oTneyaTku cpaBHUI. Hanbosnee 4ETKUMH U TPSA3HBIMU ObUTH OTIIEYATKU
JUCTHEB, KOTOPHIE s B3suT Ha ynuile CoBeTckon. OTIEUaTKH JIUCThEB, OOPAIIEHHBIX K

JOpore, Ppe3Ko OTJIMYAIKMCh OT OTIEYAaTKOB JIMCThEB, OOpAIIEHHBIX K JOMaM,
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CTEIMEHbIO 3arpsi3HEHUs. JIUCThSl JIUMbI, B3SIThIE€ B MapKe, OCTABUJIM €JI€ 3aMETHBIC
cnensl (Puc. 5, 6, 7 B ipunoxxeHun).

Onuca”HyO ONepaIyio ¢ JUCThIMHM 5 TIOBTOPHUI B KoHIle ceHTsa0ps 2020 rona.,
Hayasie aBrycta 2021 ronga u B koHue aBrycra 2022 roga. OTiienuB JIUCThS OT CKOTYA,
s B3sUI MOJYYEHHBIH TakUM 00pa3oM CBOEOOpPA3HBIM MUKpPONpENnapaT U paccMOTpel
OTIEYaTaBIIMECS 3arps3HAIOIIME BEIIECTBA IOJ MHUKPOCKONOM. bonee aeTanbHO
paccMOTpen OTIEYaTKHU JIMCThEB, B3AThIX Ha yi. Coerckoil, yn. Typrenesa, yi.
WNurepHanmonanehas. [Ipu paccMoTpeHuu oTrnedarka Jimcta, 00paéHHoro K Jopore,
g yBUJIEN MACISHHUCTBIE CTYCTKH 3arps3HEHH 4YE€pPHOTO I[BETAa C KOPUYHEBATHIM
OoTTeHKOM. CTYyCTKM OBUIM JOBOJIBHO OOJIBIIME M MOKPBHIBAIM BUIUMYIO YacTh
orneyatka Ha 40 - 50%. Cpeau crycTKOB S 3aMETHJI OY€Hb MEJKUE OyecTsinue
BKpAIUICHUs, WMEIOIME CTalbHOM 1BeT. BkpamneHuid ObUIO OYEHb MAalo.
HeBoopyXEHHBIM TIJ1a30M Ha OTIEYaTKaX JHUCTbEB OHU HE BUIHBL [lpu
PacCMOTPEHHUH OTII€YaTKA JIMCTA, OOPAIIEHHOTO K JIoMaM, S YBHUJIEN T€ )K€ CTYCTKH
3arps3HEHUN, HO TOJILKO MEHbIIHE MO pazMepaM. OHM MOKPHIBAIU BUAUMYIO YacTh
orneuyatka Ha 20 — 30%. (Puc. 8 - 19 B npunoxxeHun).

Bu16od. BriOpockl aBTOTpaHCIOpTa, HECOMHEHHO, OKa3bIBAIOT BIIUSIHUE HAa
pactutenbHOCTh. HO B mpenenax Haiiero ropoja 3TO BIUSHHUE MPAKTUUYECKUA HE
3aMETHO Ha TEPBBIM B3I KpoMe 00pa30BaHUs TJICHKU U3 3arpSA3HSIONIUX BEIIECTB
Ha MOBEPXHOCTH JIUCTHEB.

Opnako armocepa cmocoOHa CaMOOUYHMIATHCSA OT 3arpsI3HAIONIMX BEIIECTB.
ABp030J11 BBIMBIBAIOTCSI OCaJKaMH, HOHBI OCEAAIOT MOJI BIUSHUEM AJIEKTPUUYECKOTO
noJist 3eMiI, a TakKe B pe3ysbTaTe rpaBuTanu. OceJaHuI0 B3BEIICHHBIX BEIIECTB,
KpOME 3TOTO, CIIOCOOCTBYET COPOIMS UX Ha MOBEPXHOCTH 0OJiee KPYITHBIX YACTHII.
31ech, HECOMHEHHO, OTPOMHAs POJIb OTBOJUTCS JTOXKIIO.

Kpome sToro 6ombInast pojb B CaMOOYMINIEHUN BO3AYIITHOM CPEJbI OTBOIUTCS
BeTpy. Jlaxke cmaObrii Betep, wmmerommii cuimy 1 wm/cex, 3a 1 MHH OTHOCHT
3arpsAsHsAONIME BemecTBa Ha 60 MeTpoB, a 3a 1 yac — Ha 3,6 xm. [Ipu ycuniennn Betpa

10 10 M/cek 3arps3HSIONINE BEIIeCTBa OTHOCATCS B TeueHrue 1 gaca Ha 36 kM.
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OrpoMHas poJib 3/1€Ch MPUHAIICKUT 3€JIEHBIM HaCaXIEHUIM. Bo — epBbIX, Ha
HUX OCEJAIOT HE TOJIbKO TBEPJbIE YACTHUILIbI, HO U JIETy4YHe BellecTBa. Bo — BTOpBIX,
y4acTBys B Ipoliecce (POTOCHUHTE3a, OHU PETYIHPYIOT ra30BbId cOCTaB aTMOc(ephl,
3a0upasi U3 HEro YIJIEKUCIbIM T'a3 U BBIIEISA KUCIOPO/.

B pesynbrare TypOyJlEeHTHOrOo MepeMElIMBaHUs MPU3EMHBIN CIOM BO3ayxa
MIOCTOSIHHO OOHOBJISIETCS, CIIOCOOCTBYsI Takke ouuieHuto armocdepsl. [Ipu s3Tom 3a
CYTKH OYMIIAETCS CJI0M BbICOTOU 250 METPOB.

Bwieod. Takum oOpa3zoMm, Onarojaps METEOPOJOTUYECKUM  YCIOBUSIM,
OOMBIIOMY  KOJMYECTBY 3€JIEHBIX HACaXIEHUH, TypOyJIEHTHOCTH BO3[yXa
MPOUCXOJUT CAMOOYHMILEHHWE BO3AYUIHOM Cpeabl, YTO 3HAYUTENBHO OcCiadeBaeT
BJIMSIHME aBTOTPAHCIIOPTA U MPOMBIIUIEHHBIX IPEANPUIATUN HA aTMOCc(epy Topoa.

4.5 BUONMHANKALIMA

IIpy M3ydeHUM CTENEHU 3arpsA3HEHMS OKPYXKAIOLIEH Cpeabl aBTOTPAHCIOPTOM
Y IPOMBIIUICHHBIMU NPEINPUITUSIMU Ba)kKHA peakiusi OMOJOTHYECKHX OOBEKTOB Ha
MOJUTIOTAHTHI  (3arpsi3HsmoniMe BemecTBa). OOHUM W3  TaKUX OHUOJOTHUYECKUX
OOBEKTOB SABISAIOTCA JIMIMIAMHUKU. JIMIIallHUKKM nOpeAcTaBisiOT coOoil BecbMa
CBOEOOpa3HyIO T'PYIIY CIOPOBBIX PACTEHHM, COCTOSIIMX W3 ABYX KOMIIOHEHTOB —
rpuba U OJHOKJIETOYHOM, pexe HUTYATOH, BOAOPOCIH, KOTOPHIE KMBYT COBMECTHO
KaK LEeJOCTHBIA opranu3M. [Ipu 3ToM QyHKIMS OCHOBHOTO Pa3MHOMXEHUS U MUTAHUS
3a cu€T cyOcTpaTa NMPUHAUICKUT Trpuly, a PyHKIUS POTOCHMHTE3a — BOJIOPOCIIH.
JInmaiHUKKA YyTKO PEearupyroT Ha XapakTep M COCTaB cyOcTpaTa, Ha KOTOPOM OHHU
pacTyT, Ha MUKPOKJIMMATUYECKUE YCIOBUS U COCTaB BO3/1yXa.

"3 BCEX JKOJIOTUYECKUX rpymi JMIIAaHHAKOB HanOoJIbIIEH
YYBCTBUTEJIBHOCTBHIO 00Jaal0T SMU(DUTHBIC JNHINMAWHUKU (WU SMUQPUTHI), T. €.
JVIIANHUKY, PACTyIME HAa KOpE NEepeBbEB. M3ydeHue 3THX BUAOB B KPYNMHEHIINX
ropojax MHUpa BBIABIIIO psif OOUIMX 3aKOHOMEpPHOCTEW: ueM Ooisiee 3arps3HEH
BO3/lyX, TEM MEHBLIE BCTPEYAaETCd B €ro TIpaHUIaX BHJOB JHIIAWHUKOB, TEM
MEHBIIYIO TUIOLIAJb MOKPBIBAIOT JIMIIAMHUKKA Ha CTBOJAX JI€PEBbEB, TEM HIKE

(OKM3HEHHOCTbH» JIMIIAMHUKOB. YCTaHOBHeHO, 4YTO IIPpHU IIOBBINICHHUHN CTCIICHHU

27



3arps3HEHUs] BO3/JyXa IMEPBBIMH HCUYE3AIOT KYCTHCThIE, 3aTEM — JIUCTOBAThIE U
MOCJICTHUMHU — HAKUITHBIE (KOPKOBBIC) (hOPMBI JTUITAHUKOB.

B mnocnennue aecsaTuieTHsl Moka3aHO, YTO W3 KOMIIOHEHTOB 3arpsA3HEHHOTO
BO3/yXa Ha JIMIIAWHUKHA CaMO€ OTPUIATEIbHOE BIUSHUE OKA3bIBAET JBYOKUCH CEPHI.
OKCHepUMEHTAIbHO YCTAHOBJIEHO, YTO 3TO BemectBO B KoHueHTparuu 0,08-0,1
MI/M? HauMHAeT JICHCTBOBATh HAa MHOTHE BHUbI IMIIAWHUKOB. B Xjoporiactax
KJIETOK BOJOPOCIICH TOSBISIOTCS Oypble TSATHA, HAYWHACTCS Jerpajaius
xnopopuina. Konnenrpanus aByokucu cepbl B 0,5 Mr/m? ryOuTenbHa I BCexX
BUJIOB JIMIIIAWHUKOB, MPOU3PACTAIONINX B €CTECTBEHHBIX JaHAIa]TaX.

Kpome 3TOoro Ha numaiiHUKM ryOUTENbHO ACHCTBYIOT OKHCIBI a30Ta, OKUCh
yriaepoja, coeauHeHuss ¢ropa U Jip. BONBIIMHCTBO XUMHUYECKHX COCAMHEHH,
HETaTUBHO BIMSIOMIUX Ha (IOpPY JUIIAHHUKOB, BXOJSIT B COCTAaB OCHOBHBIX
XUMHUYECKUX 3JIEMEHTOB U COCIMHEHUMN, COICPKAIUXCS B BHIOpOCAX OOJIBITMHCTBA
MPOMBINUICHHBIX TMPEANPUATH W aBTOTPAHCIOPTA, YTO MO3BOJSET HMCIOJIB30BAThH
JUIIAHHUKYA UMEHHO B Ka4€CTBE MHAMKATOPOB aHTPOIOTCHHOM HArpy3KH.

UroOsl uMeTh Oosiee 4ETKOE MPEACTaBICHHUE O COCTOSIHUM aTMoc(hepHOro
Bo3ayxa B TI. JleOenssHu, s mpoBEN HaOMIOACHUA 3a JumaiHukamu. Jlis
uccienoBanusi Obila BbeiOpana ynuma CoBeTckas, Tak Kak I JAPEeBECHOU
PACTUTENBHOCTU ATOW YJHWIIBI XapaKTepHa HauOOobIIasi OJHOPOJAHOCTh BUIOBOTO U
BO3pacTHOrO cocTaBa. Cpeau IPeBECHBIX MOPOJ MPe0dIiaiatoT JUMbl. boJbIIMHCTBO
13 HUX ObLTH mocaxkeHbl B 1910 roay, HO ecTh U 60J1€e MOJIOIbIE IepEBIIA.

HaOnronenuss mpoBoawMCh B TEPBOM Jekane CEHTIOps. MHoil  ObLiu
OCMOTPEHBI JIUTBI, PACTyIIUE MO0 00€ CTOPOHBI OT JOpOrH. JIumaiHuku oOHAPYKEHBI
Ha BCEX JIEPEBbsIX, 00bEM CTBOJIA KOTOPBIX cocTaBui Oonee 40 — 45 cMm. B ocHoBHOM
ATO HAKUIIHbIC JHUIIAWHUKK. OHM TPUCYTCTBYIOT Ha BCEX JEPEBbSIX, IBET —
3€JIEHOBATO-CEPhI, («KU3HEHHas» (¢GopmMa — HOpMalbHasg, ©0€3 BUIUMBIX
MOBPEXJCHUNA U TSITEH, CTeneHb MOKpbITUs cTBosa oT 50 mo 80% (Puc. 1, 2 B
NpuiIoKeHuM). JIMcToBaThle JUIIAWHUKKA MPUCYTCTBOBAIM JIMIIbL HAa E€IUHUYHBIX

JIMIIax.
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Cpenn HUX pacnpoOCTpaHEHbI IerneabHo-cepble. CTeneHb MOKPBITUS CTBOJA
HUYTOXKHO Maja, 1-7 nuimaiiHUKOB Ha nepeBe. JlucroBas miacThHa MX HEOOJbIIAs,
Jerko otaensercs ot ctBona (Puc. 3, 4 B npuiioxkeHun).

Opnaxo st Hanbosee TIIyOOKOTo HccieaoBaHus OblTH BeIOpanbl 10 cTapbix
MPSMOCTOSIIUX JIUI ¢ 00BEMOM cTBoJIa 155 — 190 cm. JlepeBbs ObLIM 00CIeI0BaHbI
C MTOMOIIIbIO0 METOAMKHU JIMHEHHBIX MepeceueHuit, KoTopasi MoAPOOHO OMUCaHa BBIIIE
B pazgene «Marepuan U METOJMKa HcciaeqoBaHui». [lomydueHHbIE pe3ynbTaThl s
cBen B Tabmuiyy 6 (B mpuiokenuu). Mcmonbiys tabnuiy u3 «lIpaktukyma mo
skonorum» C. B. AnekceeBa m np. (Tabn. 7 B NPUIIOKEHUU), S CACTAT BBIBOJ O
CTENEHU 3arpsi3HEeHUs1 aTMOC(EphI B HAILLIEM TOPO/JIE.

B Ttekymem rogy B mepBoil Aekaje OKTAOpsS s MOBTOPWIJI HaOIOJECHUS 3a
JUIIAHHUKAMUA C TIOMOIIBI0 METOAWKUA JUHEHHBIX MepeceueHuil. 3a OCHOBY ObLIU
B3ATbl Te € Junbl 1o yi. CoBerckas. HakunHbple JUIIAWHUKA TO-TIPEKHEMY
MPUCYTCTBYIOT Ha BCEX JIEPEBBAX, IIBET — CEPOBATO-3€IEHBIN, «KU3HEHHAs» (opMa B
OoJplIel Mepe — HOpMallbHas, HO MECTAMH €CTh NMOBPEKIEHUS B BUIE O€NEChIX
MATEH, MOX0XUX Ha TuieceHb. CTENeHb MOKPBITHS CTBOJA B TEX K€ mpenenax oT 50
10 80%. JlucroBarble IuIIaiHUKU TpakThuuecku ucuesnu (Puc. 32, tadn. 6,1 B
MPUIIOKEHUH ).

Bwvigood. Hanuune nuimaiiHUKOB Ha CTBOJAX JIEPEBbEB M UX BHJIOBOM COCTaB
CBUJETENBCTBYIOT O TOM, YTO arMoc(epHbIi Bo3ayx r. JleOeasHu mmeeT cpeaHee
3arpsi3HEHHE.

OBHIME BbBIBO/IbI

1. B mpaBoOepexHol yacTu ropoja HauOosee 3arpyKeHbl aBTOTPAHCIIOPTOM
ymuibl (o crenenn yObiBanus): IlouroBas, CoBerckasi, Tynbckas, ['opbkoro,
Typrenesa, Jlennna. OcCTanbHbIE YIWLBI BBIIOJHSIOT BTOPOCTENCHHYIO pOJIb.
OcobeHHo Maja 3arpy>KeHHOCTh aBTOTPAHCIIOPTOM OKPAWHHBIX YJITHII.

2. CreneHb 3arpsi3HEHUS] BO3AyXa OTpaOOTAHHBIMU Ta3aMu aBTOMOOWIIEH
HamOoJiee BBICOKA Ha YIUIAX, NEPEYHUCICHHbIX BbIime. ATMochepa ynwil,
BBITIOTHSIOIINX BTOPOCTENIEHHYIO POJib, U YJIHI], HAXOASIINXCS HA OKpanHE Topoja,

UCIIBITBIBAET cjaboe BiIMsHUE aBTOTpaHcropTa. OJHAKO C PE3KUM POCTOM
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KOJIMYECTBAa  aBTOTPAHCHOPTHBIX CPEACTB U  aBTOPEMOHTHBIX  MAaCTEPCKUX
YBEIMYMINCh W BBIOPOCHI BPEIHBIX BEIIECTB B aTMOC(Epy, TbBUHAS OIS KOTOPHIX
MPUXOAUTCS Ha YIUIbI, HanboJiee 3arpy>KEHHbIE aBTOTPAHCIIOPTOM.

3. IloBeIIeHHOE TITYMOBOE 3arpsi3HEHUE B T. JleOeasHu HaOIIOAaeTCs TOJBKO
Ha 1eHTpanbHbiX ynuinax: Coserckasi, TypreneBa, [loutoBas, Tynbckasi, Jlenuna,
["opbskoro, KoTopbsie HanboJee 3arpy>KeHbl aBTOTPAHCIIOPTOM, Ha OCTAJIbHBIX YIIHIIAX
OHO B MpeJiesiax HOPMBI.

4. ABTOTpaHCHOpPTHBIE CpEACTBAa HWIrPAIOT OOJBIIYI0 pOJb B CTEHNEHU
3ampIIEHHOCTH YiMI] Topona. Hawmbosiee 3ambUI€HHBIE YIWIBI C WHTEHCHBHBIM
JIBIDKCHUEM aBTOMOOMIeil. OCHOBHas Macca NbUICOOPa3yIOMIMX YacTUIl HMEET
MPUPOJIHOE MTPOUCXOKICHHUE.

5. BbIOpochl aBTOTpaHCHOpPTa, HECOMHEHHO, OKAa3bIBAIOT BIUSHUE Ha
pacturenbHOCTh. HO B mpeaenax Haliero ropoja 3TO BIHSHUE IMPAKTUYECKH HE
3aMETHO Ha MEPBBIN B3I KpoMe 00pa30BaHus TUICHKU U3 3arps3HSIONIMX BEIECTB
Ha MOBEPXHOCTH JIUCTHEB.

6. Hanmnuue numiailHUKOB Ha CTBOJAaX JIEPEBREB M HMX BHUJOBOM COCTaB
CBUJICTEJILCTBYIOT O TOM, YTO COCTOSIHUE aTMOC(EpHOTO BO3yXa B ropoje Jledensuu
YAOBJIETBOPUTENBHOE, 3arPSI3HEHUE — CPEJIHEE.
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HPUJIOKEHHUE

Puc.5 Ormeyarok iucra

munsl 1 (2020 1.)

Puc. 8 Orneuarok aucra JIUIIEL,
oOparteHHoro k gopore (2021 r.)

yn.Coperckan

Puc.10 OrneyaTok aucTa JINIIHL,
obparienHoro k gopore (2021 r.)

Puc. 6 Oreyatox nucra
muns 2 (2020 1.)

Puc.1,2Hakunnple muimaliHuky Ha cTBodax Puc. 3,4 JIncToBaThie TUIIAMHUKY HAa CTBOJIAX

T, Ipou3pacTaronux Ha yi. CoBerckas. 7, pouspacTraroumx Ha yi. CoBeTckasl.

munsl 3 (2020 1.)

Puc. 9 Orneuartok aucra JIMIIEL,
oOpamieHHoro K TpoTtyapy (2021 r.)

Puc. 11 OrneyaTok jaucTa JIHUIIEL,
obOpareHHOTO K TpoTyapy (2021 r.)

Puc.7 Ornieuarox nucra

IlIpumeuanue. Jluctes Ui nonydeHus ornedyatkoB 1 u 2 B3sTel Ha yi. Coserckas. Jluer 1 Obua
oOpaInéH K opore, a JIUCT 2 — K TpoTyapy. JIuct ams otnevarka 3 B3sT B TOPOJCKOM MapKe.
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Puc.12 OrneyaTok JaucTa JUIIbL, Puc. 13 OtneyaTox aucTa JUIIbL,
obparenHoro k gopore (2021 r.) oOpateHHOTOo K TpoTyapy (2021 r.)

Puc.14 OtneyaTox aucTa JUIIbL, Puc. 15 OTtneyaTox aucTa JUIIbL,
oOpareHHOTO K Jopore (2022 1.) oOpatieHHOTo K TpoTyapy (2022 r.)

Puc.16 Otneuatok aucTa JIMIIEL, Puc. 17 OTneyatok jaucTa JIMIIEL,
oOpatieHHoro k jopore (2022 r.) oOpaleHHoro K Tpotyapy (2022 r.)

Puc.18 OrneyaTox aucTa JUIIHL, Puc. 19 OtneyaTox aucTa JUIIHL,
oOpartieHHoro K gopore (2022 r.) oOpalieHHOTo K TpoTyapy (2022 r.)
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Puc. 20, 21, 22, 23 - VI3y4eHue cocTaBa IbLIH.

AR

Puc 32 N3yueHnue nuailHUKOB Ha CTBOJIAaX JIEPEBHEB
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Tabnuya 4

3arpys;keHHOCTb yJuI I. JleGeAsHH ABTOTPAHCIIOPTHBIMH CPeICTBAMHU

B TeyeHue QHs (M10J1b — aBryct 2020 r.).

Viuia Hata | Bpems | JlerkoBeie | I'py3oBeie | Tpak- | Mokpo- | ABto- | Moto- | Bceero
aBTOMOO. | aBTOMOO. | TOpBI | aBTOOy- | OyChl | IIMKJIBI
CBI
Jlenuna 20.07 | 8.05 74 17 2 13 - - 106
13.00 72 20 1 7 - - 100
17.00 71 18 1 19 - - 109
Cosetckas 20.07 | 8.30 187 11 - 19 14 - 221
13.25 207 7 - 10 6 4 234
17.25 169 12 2 21 11 2 215
ITouroBas 20.07 | 8.50 185 11 2 19 15 - 232
13.45 213 9 3 12 8 2 247
17.45 173 13 2 20 13 - 221
Tynbckas 01.08 8.35 174 11 - 18 14 - 217
13.20 162 16 1 11 8 - 198
17.30 153 12 - 19 13 1 198
Topbkoro 01.08 8.15 136 14 - 16 12 - 178
13.00 128 17 - 11 7 - 163
17.10 142 19 1 18 12 - 192
Typrenesa | 10.08 | 8.00 105 4 1 3 3 1 107
13.40 126 7 3 7 5) 1 149
17.10 128 2 - 8 - - 138
WnrepHa- 20.08 | 8.45 28 7 - 2 - - 37
[IMOHAJIbHAS
13.00 27 8 - 4 1 - 39
17.15 34 8 - 3 - - 45
CeepmnoBa | 20.08 | 8.20 9 2 - 1 - - 12
13.20 11 3 - 3 - - 17
17.30 8 2 - 1 - - 11
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Tabauya 4.1

3arpyskeHHOCTb yJuI I. JleGeAssHM aBTOTPAHCHOPTHBIMH CPEACTBAMH

B TeueHne aHA (aBrycrt 2021 r.).

Vuna Hara Bpe- | JlerkoBeie | I'py3oBeie | Tpak- | Mokpo- | ABro- | Moto- | Bee-ro
Ms aBTOMOO. | aBTOMOO. | TOpel | aBTOOY- | OyCBl | LIMKJIBI
CBI
Jlenuna 04.08 | 8.05 79 20 4 9 - - 112
13.00 75 24 3 3) - 2 109
17.00 82 30 - 8 - 8 128
Coserckas | 04.08 | 8.30 201 9 - 10 10 - 230
13.25 230 ) - 10 12 6 263
17.25 198 5 - 15 10 8 236
ITouroBas 04.08 | 8.50 190 7 - 10 12 - 219
13.45 232 3 - 12 9 7 263
17.45 160 3 - 8 7 3 181
Tyneckas 06.08 | 8.35 194 15 3 5 15 3 235
13.20 180 20 - 13 0 4 217
17.30 176 8 6 9 16 6 221
['opbKoro 06.08 | 8.15 201 20 3 18 10 1 253
13.00 181 25 - 12 14 4 236
17.10 215 30 2 20 6 - 273
Typrenesa 09.08 | 8.00 108 10 4 5 12 1 140
13.40 128 15 5 9 6 2 163
17.10 138 6 2 8 - 3 154
Wurepranmn- | 09.08 | 8.45 15 10 - 2 - - 27
OHaJIbHAsS
13.00 10 15 - - 1 26
17.15 20 10 - 3 - - 33
CeepmioBa | 09.08 | 8.20 12 - - 2 - - 14
13.20 58 3 - - - 61
17.30 32 5 - 4 - - 41
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Tabnuya 4.2

3arpyskeHHOCTb yJuI I. JleGeAssHM aBTOTPAHCHOPTHBIMH CPEACTBAMH

B TeueHne aHA (aBrycrt 2022 r.).

Vuna Hara Bpe- | JlerkoBeie | I'py3oBeie | Tpak- | Mokpo- | ABro- | Moto- | Bee-ro
Ms aBTOMOO. | aBTOMOO. | TOpel | aBTOOY- | OyCBl | LIMKJIBI
CBI
Jlenuna 28.08 | 8.05 90 25 5 12 1 - 133
13.00 85 30 4 12 - 3 134
17.00 120 25 3 15 2 2 167
Coserckas | 28.08 | 8.30 253 6 1 12 10 5 287
13.25 212 9 2 15 8 6 252
17.25 265 6 - 18 15 10 314
[TouroBast 28.08 | 8.50 240 8 1 10 10 5 274
13.45 225 4 2 12 2 2 247
17.45 237 2 - 15 7 - 257
Tyneckas 29.08 | 8.35 224 20 5 18 10 3 282
13.20 203 30 - 12 - 2 247
17.30 186 6 5 4 12 1 214
['opbKoro 29.08 | 8.15 212 18 4 16 10 1 261
13.00 233 20 4 15 10 6 288
17.10 263 26 - 18 7 2 316
Typrenesa 30.08 | 8.00 106 4 1 6 3 - 120
13.40 164 14 2 15 6 6 207
17.10 194 10 2 15 2 - 223
Wurepranmn- | 30.08 | 8.45 125 5 - 10 - 4 144
OHaJIbHAsS
13.00 201 8 - 15 - 4 228
17.15 194 ) 15 1 - 2 217
CeepmioBa | 30.08 | 8.20 58 - - 4 - - 62
13.20 65 - - 6 - 2 73
17.30 71 2 1 10 2 - 8
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Tabnuya 5

Bpems nporpesa aBurarteisi B 3aBUCHMOCTH OT TeMIIepaTypbl BO31yXa (B MHH.)

Kateropust | Bemme | Hmxke 5° | Humxe - Hwxe Hioxe -15° | Huoxe -20° Hwoxe
aBTOMOOHIISA 50 mo 5% [5° ;o | -10° g0 - 1o -20° 710 -25° -25°
-10° 159
JlerkoBoit 3 4 10 15 15 20 20
I'py3oBoit 4 6 12 20 25 30 30
WA aBTOOYC
Tabnuya 6
IlokpeITHE CTB0/10B AepeBbeB JUIIATHUKaMHU (B ¢M U %), 2020 r.
Howmep | O6xBar [ToBepxHOCTB, MMOKPHITAs TUIIAWHUKAMHA (CM) Obmas Obmas
ACpeBa | CTBOJIA iomanb iomanb
JepeBa MOKPBITUS | IOKPBITUSA
(cm) (cm) B %
1 173 | 2-3,5; 8-11,1;15-19,4; 21,4-35; 36,2-54; 58-62; 64-90; 91- 101,8 58,8
104; 107-109; 113-114; 123-124; 129-131, 135-138,4; 142-
143; 147-149; 155-159; 165-167.
2 175 1,5-11; 12-21; 23-48; 51-59; 60-144; 148-151; 171-174 1415 81,9
3 172 | 0-5; 7-10,5; 22-26,4; 31-46; 50-54; 55-60; 63-67;68-90; 94- 123,6 71,9
120; 123-134; 136-145; 152-165,4, 166-167,3
4 181 3-4,5; 11-12; 14-15; 19,2-20; 22,3-24; 37-40; 44,4-46; 50- 88,6 49
52,3; 58-62; 65-66,2; 68,8-71; 73,2-78; 79-82; 84-87; 88-94;
96-98,5; 100-104; 110-126; 127-130; 131-133; 158-173;
176-178; 174-181
5 163 0-7,5; 11-12,2; 13,1-14,4; 15-16,2; 20-23,4; 24- 27; 29-30; 102,2 62,7
32-38,4; 39,2-49; 51-53; 55-58; 61-64; 68-96; 98-101; 106-
108; 123-124,2; 126,4-132; 135,3-138,5; 141-153,2; 156,4-
160,6
6 155 | 2-6; 7-9; 11-18; 19-22,2; 23,2-28; 30-31; 32-55; 56-57; 62- 113,5 73,2
68; 69-80; 81-87; 88-94; 98-99,6; 102-104; 106,4-110; 112-
114; 115,3-121,5; 124-128,8; 131,1-142; 145,3-152,7
7 169 3,1-6,4; 8,2-10; 12-14,6; 17,2-19,2; 23-25,7; 29,1-36; 39,2- 85,1 50,4
48; 51,2-57,7; 60,4-69; 73,5-78,6; 87,2-91; 98-104,6; 107,9-
109,1; 120,1-124; 128,3-133; 139-145,4; 151,2-158; 166,2-
168
8 158 1,1-5,4; 6,7-10,3; 12,5-17,3; 19,4-23; 26,9-33,2; 36,1-45; 95,7 60,6
48,7-56; 59,9-74,1; 80,2-92; 97,8-106,1; 111,4-122; 127,6-
131,3; 136,2-139; 146-152,6; 154,1-155
9 191 0,6-4,5; 6,3-9,6; 12,2-19,1; 22,8-25,7; 29-37,3; 41,7-54; 130,7 68,4
58,7-64,3; 69,1-78; 83-95,7; 99-106,4; 109,5-122; 126,7-
136,9; 139-146,8; 151-167,8; 172,2-176; 179,3-184; 186,5-
189,2
10 186 | 2,1-5,6;6,7-10,8; 13-17,6; 18,9-25,9; 27,4- 35,6; 38,3-49,4; 143,9 77,4
51,5-59,8; 63-71,3; 74,4-91; 95-103,4, 105-114,7; 116-
128,1; 130,2-138; 139,9-151; 154,3-158,4; 161,6-172,4;
175,4-183; 184-185,6
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IloxpeITHE CTBOJIOB JepeBbeB JHIIaiiHUKaMHu (B cM U %), 2022 1.

Tabnuya 6, 1

Howmep
JiepeBa

Oo6xBar
CTBOJIA
JepeBa

(cm)

IToBepXHOCTD, TOKPHITAS JIHIMAHHUKAMH (CM)

OO01mas
IUIOIIAb
ITOKPBITHS

(cm)

O6mas
10 Ab
MTOKPBITHS
B %

175

1-4,5; 9-11,1;14-20,2; 22-33; 36,3-52; 57-63; 65-89; 99-104;
105-111; 112-116; 121-124; 128-132; 135-139,3; 143-144,
147-150; 154-158; 163-167; 171-175

112,4

64,2+

178

1-13; 15-22; 24-46; 49-57; 60-143; 146-149; 157-164; 171-
174

145

81,5=

172

0-7; 9-12,2; 19-22,3; 29-42; 50-53; 57-63; 65-67;71-89; 92-
119; 126-134; 137-144, 151-163,1,; 166-170,2

114,8

66,7-

183

2-4,1; 5-12, 2; 13-15; 18-20; 22,7-28; 29-41; 45,6-47; 53-
55,3; 59-66; 67,1-68,2; 69,8-71; 75,2-78; 81-82; 85-87; 90-
94,2; 97-98,7; 102-109; 111-125; 127-129; 131,5-135; 137-
164; 175-177; 179-182

94,8

51,8+

166

0-5,2; 10-11,2; 13-15,7; 17-18,2; 21-23,7; 25,1- 27; 29-38,4;
39,5-48; 53-58; 62,2-65; 69-95,6; 99-103; 107-115,4; 119-
121,2; 125-129,8; 136,4-139; 143-151,6; 155,3-163,6

105,1

63,3+

158

1-5,4; 8-9,8; 12-17,3; 20,1-22,2; 24,6-29; 31-33; 36,6-54; 57-
59; 61-67,4; 69-79; 82-87; 89,1-95; 97-99,6; 101-104; 107-
110,3; 113-115; 117,5-122,2; 123-127,8; 130-141; 144-155,3

109,4

69,2-

171

0-4,4;7,7-11, 12,8-15,6; 18,5-20,2; 22,7-26,2; 30,1-36,8; 39-
47,7, 52,1-57,3; 61,4-67,6; 72,5-77,6; 84,2-92; 97-102,8;
105,6-112,1; 119,1-125; 127-134; 140,3-147,4; 152,2-158,3,;
165,2-168,8

96,8

56,6+

161

0-5,1; 7,4-10,5; 13,3-17,5; 20,6-24; 25,1-31,2; 35,1-44,3;
48,2-57,7; 61,9-75,8; 81,2-89,8; 95,8-105,3; 110,4-119,8;
125,6-132,7; 135,2-141; 145-151,3; 156,1-158,8

103,9

64,5+

193

1,3-4,7; 7,3-11,3; 13,4-21,5; 23,6-28,7; 30-38,3; 43,3-55;
59,7-65,8; 68,1-79; 84,7-94,7; 98-107,6; 111,5-123; 125,2-
134,9; 139-147,1; 152-169,2; 174,2-177; 180,3-185; 188,2-
191,2

124,8

64,6-

10

188

1,1-6,3; 8,7-11,7; 14-17,4; 19,7-25,8; 28,7- 37,8; 38,3-50,4;
52,6-59,7; 62-71,1; 75,3-92,6; 96-102,8; 104-115,6; 117-
128,2; 131,2-137; 140,8-152,2; 155,3-158,8; 162,6-174,6;
176,3-182; 185-187,1

1429

76,0-
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Tabnuya 7

30Ha CrermneHb 3arps3HEHU Kyctucteie | JlucroBeiteie | Hakumnbie
1 3arpsi3HEHUS HET + + +
Cnaboe 3arps3HeHue - + +
- - +

2
3 | Cpennee 3arps3HEHHE
4 | CuibHOE 3arpsisHEHUE

MTYCTBIHS)

(«iHIaiHUKOBas

+ HaJIM4Ke JTUIIaMHUKOB;

- OTCYTCTBUE JTUIIAHHUKOB.
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