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Pa3paboTka MOOMNBLHOro annapara O4MCTKU BO3AayXa
Ha CBapO4YHOM NPOU3BOACTBE

A.A. IIIupHuex

MoCKOBCKUIT TOCyIapCTBEHHbBIN TEXHUYECKUI yHUBepcuTeT nMeHn H.D. baymana
(HaIMOHAJBHBIN UCCIeI0BATEeIbCKII YHUBEPCUTET)
Poccuiickas @edepauus, 105005, Mockea, 2-1 baymanckas ya., 0. 5, cmp. 1

B coBpeMeHHOM MUpe CyIIEeCTBYET OOJIBbIIOE KOJIMUECTBO OTpaciei, riae 6e3 cBapoOYHbIX paboT
He 060iTHCh. OHM BCTpeUaroTCsl aOCOTIOTHO Be3/ie: OT PEMOHTA MHXEHEPHBIX KOMMYHMKAIIU 10
M3TOTOBJICHUS KOCMUYECKMX KopabJeit. BeHTWIsIys SIBIsIeTCs HEOOXOAMMOM 4acThIO OXpaHbl TPY-
J1a, 0COOEHHO €CJIM peub UIET O paboTe Ha MOAOOHOM MPOU3BOACTBE. 3aUacTylO ONpeaeeHHbIe pa-
60ThI HEOOXOIMMO TTPOBOANTH BHE CBAPOYHOTO TMTOCTA, YTO MOXKET OBITh CBS3aHO C OCOOCHHOCTSIMU
IMOCTaBJICHHOM 3a/1auM, a TOJIBECTH BBITSIKHYIO CUCTEMY K paboyeMy MeCTy HEBO3MOXHO. B Takux
CJIyJastX MOXXHO TPUOETHYTh K TTEPEHOCHBIM (DWJIBTPaM, 3aHUMAIOIIUM HEMHOTO MeCTa, KOTOphIe
MOXHO PACITOJIOXKUTh B LIEXY JIIOOBIM YI0OHBIM 00pa3oM.

Kiiouessie ciioBa: BCHTWJIALIMA; CBapKa, O4YMCTKa BO3ayXa, MOOWJIbHBII artrapar, 3JTCKTpO(1)I/IJTBTp

BeBepeHue

[Ipodeccust cBapIINK OTHOCUTCS K pab04YMM CITeIIAIBHOCTSIM 1 BOCTpeOOBaHa Ha
BCEX IIPOMU3BOACTBAX MAIIMHOCTPOSHUSI, CTAHKOCTPOCHUSI, METAJUIyPTMUA 1 MHOTHX
npyrux. OnHako mpodeccust uMeeT 1 cBou HegocTaTKi. CTOUT ocoboe BHUMaHUE yie-
JINTh HanboJiee pacIpOCTPaHEHHBIM 3a00JI€BAHUSIM CBAPILIMKOB, KOTOPBIC CBSI3aHBI C
JbIXaTeJIbHOU cucTemoii. [1pexkie Bcero y cBapiimka cTpaaatoT JIETKUE, UTO CBA3aHHO
KaK ¢ XMMHYECKMMU, TaK ¥ ¢ GU3NUECKUMHU BO3IEICTBUSIMHU Ha pabodero. Jlaxe He-
IIPOIOJLKUTENIbHAS pad0Ta B CBApOYHOM I1IeXy OIlacHa [IJIsI 3T0POBbSI, ITO3TOMY CHCTeMa
BEHTWISILIMY Ha pabodyeM MeCTe CBapllMKa SIBISIeTCS 00s13aTeIbHOM MEpOi 1 JOJKHA
OBITh OOYCTpOEHA COIIaCHO MpaBUIaM.

[IpoGieMa B TOM, YTO HE BCeTa BO3MOXKHO ITOABECTH MECTHYIO BEHTUJISLIMIO KO
BCEM YacTsIM 1ieXa, MOCKOJIbKY paboTa cBapIirMKa MOXKET MOHAT00UThCS B IIOOOM MECTe.
B Takux cirygassx MOXKHO IMPUOETHYTH K IIEPEHOCHBIM (DMIIBTPaM, KOTOPEIE 3aHUMAOT
MaJIo MeCTa 1 IepeIBUTAIOTCS 10 LIeXY B cliydae HeoOXoauMocT. MOOMIbHEII ariia-
pat OyzeT paboTaTh Ha PELUPKYJISILIMIO BO3IyXa B IOMEIIEHUH 1 00s13aTEIbHO TOJKEeH
HUMEThb CUCTEMY OUMCTKH, JOBOISI COAEPXKaH1E BPEAHBIX BEILIECTB B BO3AYXE /10 IIPeae)ib-
Ho ponyctumoi KoHueHTpauuu (ITJK) B padboueii 30He.

© IupHmex A.A., 2018
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PaspaboTka annapara

DnekTpocTaTuyeckue (pUILTPbl CHOCOOHBI 3((HEKTUBHO OUUILIATH BO3IYX OT CAMOA
MEJIKOH MbLIM, KONOTU U TabayHoro asiMa. IIIupoko UCoab3y0TCsl B IIPOMBILLIEH-
HOCTH; MajorabapuTHBIE M HECKOJIBKO YITPOIIeHHbIE KOHCTPYKIIMY HAXOIAT ITpUMe-
HEeHMe U B OBITY [2].

DneKTpoWILTP MOXKHO CKOHCTPYHMpPOBaTh ¢ 3¢ GEeKTUBHOCTH 10 99,9 %, oH cro-
co0eH yJaBauBaTh yacTUlbl pa3MepoM oT 0,01 MKM, BeChb MpOLIeCC MOJHOCThIO aBTO-
MaTU3UPOBAH U 00J1a1aeT HAMMEHBILIIUMM I'MApaBIMYecKUM conpoTtusieHueM [3]. Takoit
METOJI UJieajbHO MOAOMIET AJIsI MOOMJILHOTIO arlrapara.

Hamu Opl1a pa3paboTaHa MoIeIb MOOMIBHOTO OUKMCTHOTO amIapara (puc. 1).
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Puc. 1. MobunbHbIn anekTpodunstp
[Figure 1. Mobile electrostatic precipitator]

[anHast ycTaHOBKa ITpeIHa3HaYeHA IUIST OUYMCTKY BO3MyXa IIPHU CBapKe, Iaiike 1 pe3-
Ke MeTau1oB. CaM KOMIIPeCCOp YCTaHOBJIEH B KaMepe IIyMOIIOIJIOIICHHS.

MpuHunn peicTBUa annapara

3arpsi3HeHHBII BO3IyX CHauajla BCTPEUaeTcsl ¢ pelleTKOM MOJOTHSIHOTO Meperie-
TEHUSI, KOTOPas MCMOJb3YyeTCs B KaueCTBe MpeaduiabTpa Ijisi paBHOMEPHOTO pacipe-
JIeJIeHUs TIOTOKA 110 BCEMY CEUYEHUIO, VIaBIUBAHUS KPYITHBIX YaCTUI] U 3aLUTHI yCTa-
HOBKMY OT MOMNAaJaHUs B Hee MHOPOMHBIX TeJ1 MU UCKD. [lajiee MAeT 0UnCTKA a9P030Jib-
HBIX YACTULI B IBYXCTYIICHYATOM 3JIEKTPOMUIETPE, BHIIIOJHEHHOM B BUJE ChEMHBIX
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KacceT g ynobcTBa o0ciayxxuBaHus. [lepBasi cTyneHb 3J€KTPOPUIBTPA COCTOUT U3
Habopa IIPOBOJOYHBIX KOPOHUPYIOIINX U 3a3€MJICHHBIX IJIACTUHYATBIX 3JIEKTPOIOB.
PasHOCTh mOTEHIIMAIOB MEXIY 3JIEKTPOIaMM IIPUBOAUT K 00pa30BaHUIO CUJIBHOTO
3JIEKTPUUYECKOTIO MO MEXIYy HUMM, Ha TOBEPXHOCTU KOPOHUPYIOIIEH MPOBOJOKHU
BO3HUKAaeT KOPOHHBIN pa3psia, 00eCIeunBarOlIii MOHHBIN TOK MEXY 2JIEKTPOAaMU,
B pe3yJIbTaTe Yero B IMTIOTOK BO3AyXa MOMagaloT MOHbBI. B UTOre a3po30yib MOHU3UPYETCS
u npuodbpeTtaeT 3aps. [lomagas Ha BTOPYIO CTYIIEHb — OCAIUTENIbHYIO KacCceTy — 3a-
PsDKEHHBIC YaCTUUYKY IIPUTITUBAIOTCSA K 3a3eMJICHHBIM IUTacTMHAM. KOHCTpYKIIMS KO-
POHUPYIOIIEH KaCcCeThl CIIeLIMaJIbHO BHIIIOJHEHA TaK, YTOOBI HAa HEil HE OCTaBaINCh
3apspKeHHbIe yacTulibl [4]. Ele omHO 0cO0eHHOCTHIO 371eKTPO(MMIBTPA, TOMUMO IBYX-
CTYNEHYATOM CUCTEMbI YCTAHOBKU, SIBJISIETCS BBHIITOJHEHUE KOpPIyca KaXI0i KacCeThbl
U3 KepaMUUecKoro ajieKTporexHuyeckoro marepuaia mo 'OCT 20419—83, BeicTyna-
OIIIETO B KAYECTBE U30JISITOPA U MOJKITI0YAIOIIET0Cs K KOPITYCY Yepe3 KIeMMBbI (puc. 2).

Ocadumeastan nagcmuma
Precipitate plate

Kopnyc
Housing
Knemma
Contact termmal
Kopnyc
Housing
K P T P -]
Corona electrode

Puc. 2. KOHCTPYKLUMS KOPOHUPYIOLLIEN KacCeTbl
[Figure 2. The design of the corona cassette]

Haiee yctaHOBJIeH afcopbep, 00ecneunBaroIil OUMCTKY BO3yXa OT BPEAHBIX ra-
30BBIX PUMECEH, 3aIUTY OT yHOCa U3 271eKTpodmiIbTpa. OH BBITTOJHEH B BUIIE ChEM-
HOI KacceThl VI yI0OCTBA OOCITY>KMUBAHUS M 3aMEeHBI. B KOHCTPYKIIMK UMEETCSI CheM-
Hasl KpbIlIKa, obecreunBaloias Jerkylo rmepe3arpysky ajcopoepa.

Jnsg ananu3za 3(ppeKTUBHOCTU pabOTHI YCTPOMCTBA U ONITUMMU3ALMU KOHCTPYKIIUHN
OBLIM pacCUMTaHbI MapaMeTPhl YHUIIOJISIPHOTO pa3psiia;

— HayvaJibHasl HaPSKEHHOCTD £y,

— HavaJbHOe HanpspkeHue Uy KOPOHHOTO pa3psina;

— BOJIBT-aMIIepHas XapaKTepUCTUKA:

— pacnpeleieHUe HAPSKEHHOCTH ITOJIST B IIPOMEXKYTKE MEXKIY 3JICKTPOAaMMU;

— pacnpeleaeHUe TJIOTHOCTY 00BEeMHOTI0 3apsia;

— CKOpOCTb apeiida;

— TIOABUXHOCTb MOHOB;

— pacuer 2JIeKTPOCTaTUUECKOTO MOJIsl BAOJb LIEHTPaJbHOM CUJIOBOI JIMHUY;

— CpemHsIs INIOTHOCTD TOKA I10 ITOBEPXHOCTH KOPOHMPYIOIIETO 3JIEKTPOoIa;

— TIJIOTHOCTh 0ObEMHOTO 3apsiia Ha LIEHTPaJIbHOM CUIIOBOI JIMHUMN.

B nmpoiecce nmpoekTupoBaHus yaaa0Ch JOCTUTHYTh 3(P(PEKTUBHOCTU 31EKTPOPUITb-
Tpa, paBHoii 96,7 %
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3aknyeHue

MoOUIBHBIN anmapaT OUMCTKY BO3AyXa 00s13aTeIbHO JOJXKEH MPUCYTCTBOBATH B
LIeXax Mo BbILICONMMCAHHBIM MpUYMHaM. Pa3paboTaHHBII HAMM armnapar ¢ JerKOCTbIO
CIpPaBUTCS C TTOCTABJIIEHHOM 3a1a4eii, 0OAHAKO HEOOXOAMMO YUUTHIBATbh HEKOTOPHIE €T0
HEeJ0CTaTKU, HapuMep 0oJiblne rabapuThl U Bec. BripoueM, 1mogo0OHbIe annapaThl Ha
PBIHKE MMEIOT aHAJIOTMYHbIE HEOCTaTKU. B najibHelIeM I1aHupyeTcs TopadaThiBaTh
U yJIy4IIaTh UMEIOIIYIOCS MOJIEJIb 0€3 YXYAIIEHUS €€ XapaKTEPUCTHK.
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Development of a mobile device for air purification
in the welding industry

A.A. Shirniyekh

Bauman Moscow State Technical University (National Research University of Technology)
5 2-ya Baumanskaya St., bldg. 1, Moscow, 105005, Russian Federation

In the modern world there is a large number of industries, which are in capable of functioning
without welding. Is found absolutely everywhere: from the repair of engineering communications to
the manufacture of spacecraft. Ventilation is a necessary part of occupational safety, especially when
it comes to working in such production. Often, some work must be carried out outside the welding post
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due to the peculiarities of assigned task, and to bring the exhaust system to the workplace is impossible.
In such cases portable filters that take up little space and can be moved to any convenient place in the
workshop can be used.

Keywords: ventilation; welding; air purification; mobile apparatus; electrostatic precipitator
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BnusHune wyma Ha paboToCNOCOOHOCTb ONepaTopoB
MsconepepabdaTbiBalOLWMX LLEXOB

A.H. Cksopiuios

HaumoHabHBII McclienoBaTeTbCKUI
MopnoBckuii rocynapcTBeHHbIN yHuBepcuteT uMeHu H.I1. OrapeBa
Poccuiickas @edepauyus, 430005, Pecnybauka Mopdosus, Capanck, ya. boavuesucmcekas, 68

B cTatbe naHa o011ast XxapakTepruCTHKA TpaBMaTH3Ma 1 podeccnoHaTbHOM 3a001eBaeMOCTH Ha
MsicorepepadaThiBaIOLIMX MPEANPUITUSIX arporpoMbliiieHHoro komruiekca (ATTK), mpuseneH noja-
POOHBIN aHATN3 MTPOOIEMBI Ha TIPUMEpPE MsIicoTiepepabdaThIBaIOIIEro iexa. B xome nccienoBaHust
ObLJIO YCTAHOBJIEHO, YTO MOBBILIEHHbIN YPOBEHb LIIyMa SIBJSIETCSI OMHUM U3 TPOBOKATOPOB MHOTHX
npodecCOHANBHBIX 3200JIeBaHMI B OTpaciIy. JpyruM OTpUIIaTeTbHBIM TTOCTISICTBUEM TTOBHIIICH-
HOT'O YPOBHSI LIIyMa OCTAeTCsl CHUXKEHUE MTPOU3BOUTEBHOCTHU Tpyda pabOTHUKOB. Takum 06pazom,
pelreHre TPodIeMbl 3aIIUTH PAOOTAIOIINX OT TTOBBIIIIEHHOTO YPOBHSI IIIyMa TTOJIOKUTETHHO OTpa-
3UTCS KaK Ha COLIMAJIbHBIX, TAK U HA 9KOHOMUYECKHUX (paKTopax, a TaKXKe CHUZUT TEKYYECThb KaapOB,
TIPOITUT TIEPUOIT AKTUBHOM NIESITETbHOCTH PAOOTAIOMINX U IOBBICUT YIOBIETBOPECHHOCTD OT TPYIO-
BOTO Mpoliecca.

KiioueBbie cj10Ba: 1I1yM; TpaBMaTu3M; MpodeccroHaibHast 3a6071eBaeMOCTh; paGOTOCIIOCOOHOCTD;
YCIIOBUSI TPyIa

BBepeHune

B HacTog1iee Bpems a(ppeKTUBHOE pa3BUTHE arpOPOMBILIJIEHHOTO KOMILJIeKca
(ATIK) saBasieTcsl BaXXHOM CTpaTerMyeckKoil 3agayeii, oT peleHus: KOTOPOil HalpsSIMy1o
3aBHUCUT IIPOIOBOJILCTBEHHASI 0€30I1aCHOCTD HAIIIei CTPaHBI. DTO CBSI3aHO MPEXKIE BCe-
ro C TeM, YTO B YCI0BUSIX caHKLMI nuMeHHO ATTK BiuseT Ha couualbHYI0 U 9KOHOMU-
YyecKyto ctabuiibHOCTh B Poccuiickoit Penepanmn. OcobeHHO 3TO KacaeTcsl nepepa-
OOTKMU CETbCKOXO3SIHCTBEHHOTO ChIPhS M IMPOU3BOICTBA KAUECTBEHHOM MSICHOM TTpO-
IYKIWU, YAOBIETBOPSIOIIEH OCHOBHYIO MOTPEOHOCTh YeJIOBEKa B MUTATEIbHBIX
BELIECTBaXx.

MsiconepepabarsiBatoias oTpacib Poccuiickoit Denepainy OTIMYIAeTCsS 3HAUM -
TEJIbHBIM YPOBHEM IIPOM3BOACTBEHHOTO TpaBMaTU3Ma M podeCcCHOHaIbHOMN 3a001e-
BaeMocCTH. [laHHOE sIBIeHre Han0oJiee aKTyaJIbHO JUIST MaJIbIX MsICOTIEpepadaThIBaOIINX
MPEANPUSITUIA, 00 3TOM CBUAETEJbCTBYIOT CTATUCTUUYECKIE JaHHbBIE BHIOOPOUHBIX Ha-
OJIIOEHUIA.

© CksoprioB A.H., 2018
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B pamkax mccienoBaHusI HaC MHTEPECYeT OHA M3 BaXXHEUIINX IIPo0JIeM IIPoun3-
BOJCTBEHHBIX IIOMEIIICHNIT — MOBHIIIEHHBIN YPOBEHB IITyMa B IMUIIEBOI IIPOMBIIIUICH-
HOCTH, B YaCTHOCTHU Ha MsCOIepepadaThIBAIOIINX NPEANpUITUIX. B coBpeMeHHOI
MsicornepepadaTbiBalolieil IPOMBIIIIEHHOCTU UCIIOIb3YeTCsl BHICOKOIIPOU3BOIUTEIb-
Hasl TeXHMKa, paboTa KOTOPOIl COMPOBOXIAETCs BbIAEIEHUEM BPEIHBIX U OMTACHBIX
IIPOM3BOJCTBEHHBIX (PAKTOPOB, B UMCJIe KOTOPBIX ITPEBAJIUPYIOIIYIO POJIb 3aHUMAET
mryM. CeromHsI CJIOKHO HAWTH IIPOM3BOACTBO, Te IIIyM Ha pabodeM MecTe He TIPEBbI-
11aeT HOpMAaTUBHEIC 3HAYCHMSI.

[1oBBIIIIEHHBII IIIyM OKa3bIBaCT CePhe3HbIE MOCIEICTBUS 1151 300pOBbsl. CornacHo
CTaTUCTUYECKUM JTaHHBIM B MUpPE OT 3a00JIeBaHUIi, CBSI3aHHBIX CO CIYXOM, CTpaaaroT
bosiee 16 % TpynoBoro HaceneHus. JlaHHOE SIBJICHHUE Yallle BCETO BCTPEUYACTCS Y MYXK-
YUH, B OOJILIIMHCTBE CIy4aeB B pa3BUBAIOIINXCS CTpaHaXx.

CeroaHs mpo0bJieMa oTepu ciayxa IpuodpeTaeT Bce Oosiee MacITaOHbIN XapakTep.
[To manabM gucrancepusauuu B P® ot moTtepu ciryxa cTpagaioT 0ojee 12 MITH 4ed.
[4]. Emte omHUM HeraTUBHBIM (PaKTOPOM SIBIISIETCS «OMOJIOXKEHME» 3a00JIeBaHUS CITy-
XOBOTO arfnapara, TeM CaMbIM TYTOYXOCTb ITOpaXkaeT B IIEPBYIO ouepeib padoumnX Tpy-
JlocrmocobHOro Bo3pacta. Pa3BuTue 3Toil TEHASCHIIMM B CKOPOM BPEMEHU MOXET IpU-
BECTH K AeDULIUTY TPYIOBBIX pECYPCOB, a B ITOCIIEAYIOIINE TOAbI OyIeT MelllaTh HOp-
MaJIbHOMY Pa3BUTUIO 9KOHOMUKU CTpPaHbl. B OOJBIIMHCTBE Clly4aeB TYTOYXOCThb HE
BOCIIPMHUMAETCSI paOOTHUKAMHK KaK OIMaCHOCTbh, a pad0TOdaTeISIMU KaK BaxKHasI IIPO-
OJiemMa, conmpoBOXKIAIOLIAsICs YXYIILIEHUEM 310pOBbs. Takum 00pa3oM, y pabOTHUKOB
u ob11ecTBa (hOpMUPYETCS JIOXKHOE TIpeacTaBIeHUE O IpodiiemMe 3a001eBaHU, BbI-
3BaHHBIX MOBBILLIEHHBIM IIIYMOM |[5].

IlIym KoBapeH, ero AeiicTBME Ha OPTaHMU3M YeJIOBeKa He3aMEeTHO U UMEET HAKOITH -
TeJIbHBIN XapakTep, Oojiee TOro, OT IIyMa YeJIOBEK MPaKTUIYEeCKHA He MMEeeT 3alllUThI.
[Ipu Bo3meiicTBMM PE3KOTO CBETa MBI 3aKphIBaeM IJIa3a, MHCTUHKT CAMOCOXPaHCHUS
3aIIMIIAeT HAC OT OXKOTOB, 3aCTaBJISICT yOpPaTh PyKy OT TOPSTYETO 1 T.1., a OT BO3AEHCTBUS
IIIyMa 4YeJIOBeK He MMeeT 3alllMTHOM peakium |3].

3HauYMTEIbHBIN BKJIAJ B TPOOeMy IMOBBIIIIEHHOTO YPOBHSI IilyMa BHec/Ia ITpodeccop
E.LIl. Aunpeesa-lananuHa. OHa noka3ajia, 4To IIIYM BBICTyMaeT Kak o0l1edunoaornye-
CKMIi pa3apakuTesib, ITOCKOJBKY B OIPEAeICHHBIX YCIOBUSIX OKa3bIBaeT BIMSHUE Ha
BeCh OpTaHM3M 4esioBeka. Mcxomst 13 BBIIIEN3I0:KEHHOTO, TTIOBBIIIICHHBIN YPOBEHb IITyMa
B YCIIOBUSIX TIPOM3BOJICTBA MOXET IIPUBECTH K TpaBMaTU3My [1; 2].

IToMuMO BpeIHOTO BO3AEMCTBUS TTOBBIILIEHHOTO YPOBHS IlIyMa Ha OpraHu3M 4ejio-
BeKa YCTAHOBJICHO €T0 BIMSIHUE Ha TPYAOBYIO A€SITeIbHOCTD. JIaHHBIN BOIPOC IMPUOO-
peJl HauOOoJIBIIIYIO aKTYaJbHOCTh B ITOCJIEIHME NECATIIETUS. YUeHbIe T0Ka3alu, 4TO
BO3/IeiiCTBHE IITyMa HAa paOOTHMUKA CHIKAET eT0 ITPOM3BOAUTEILHOCTh TPYIA B CpEIHEM
Ha 10 %, npu 3TOM 3a00J1eBaeMOCTh Bo3pacTaeT mpumepHo Ha 40 %. Bce 210 3acTaB-
JIsIeT paboTomaTeieil 3anyMaThbCsl O TOM, YTO JIy4llle Co3MaBaTh KOM(OPTHBIE YCIOBUS
Tpyaa, YeM PeryJsipHO OIIauMBaTh OOJIbHUYHBIC JTUCTHI.

IIlym oka3biBaeT BO3AEMCTBUE Ha KOPY TOJIOBHOIO MO3ra, YeJ0BeK BO30YXKIaeTcs
JIMOO CTAHOBUTCS 3aTOPMOKEHHBIM. B 0001X citydastx cHIKaloTCst TpyA0BbIe (YHKIINH,
paccemBaeTCsI BHUMaHME W HACTYIIaeT ObICTpoe yromieHue. Pabora cTaHOBUTCS HEMO-
CMJIBHOM, YXYIIIAETCS Ka9eCTBO €€ BHIITOIHEHUS. 3aBUCUMOCTh CHIKEHUSI ITIPOM3BO-
IUTEJIbHOCTU TPYyIa, CBSI3aHHAs C MOBBIIIIEHHBIM YPOBHEM IITyMa, ITOKa3aHa Ha puc. 1.
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Puc. 1. 3aB1MCUMOCTb MPON3BOAUTENBHOCTN TPYAA OT YPOBHS LUyMa
[Figure 1. The dependence of labor productivity from noise]

404

4 5 6

Puc. 2. OcHoBHoOe WwymsLee 060opynoBaHme, NPUMEHSIEMOE B MsiconepepadaTbiBAOLLMX Lexax:
1 — koHBeWep onst o6sankum u xunosku (80 ob); 2 — noabemHuk (78 ab); 3 — Bonyok (83 Ab);
4 — xytTep (83 ob); 5 — dpapwemewanka (82 ob); 6 — wnpuu-go3satop (82 ob)
[Figure 2. The main noise equipment used in meat processing plants:
1 — conveyor for deboning and trimming (80 dB); 2 — lift (78 dB); 3 — grinder (83 dB);
4 — cutter (83 dB); 5 — meat mixer (82 dB); 6 — syringe dispenser (82 dB)]
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I[II1poKo U3BECTHO, UTO B MsicoIepepadaThiBalOIIEil OTpacau NpruMeHsieTcs: 060-
pyIOBaHHUE ¢ ITOBBIIICHHBIM YpOBHEM IyMa (puc. 2). TpeboBaHUS, IpeabsIBIsIEMbIE K
YUCTOTE MsICOTepepadaThIBAIOLIMX LIEXOB, JOCTATOYHO XeCTKUE. B JaHHBIX ITOMelle-
HUSIX, KaK MIPaBUJIO, UCIIOJIb3YIOTCS TBEP/bIe, IIaAKUe ITOBEPXHOCTH, IIPUBOASIIME K
OTpaXkeHMIO 3ByKa, 3(h(PeKTy 3epKajia, KOTOPbI IIPOBOLIMPYET COBOKYITHOCTD BBIHYX-
JIEHHBIX CTOSTYMX BOJIH. B ciTydae OTKJIIOUEeHUS LIyMSIILero 000pyI0oBaHUsI CTOSTYKE BOJI-
HBI IOCTEMIEHHO 3aTyXaloT. TaknuM 00pa3oM, B MsicoriepepadaThIBAIOIIMX LieXaxX CYIIe-
CTBYET IPSIMOM 3BYK, NCXOASIIINKA OT MICTOYHMKA, a TAKXKE OTPAKCHHBIN, MY OT
OrpakIaloIInX IIOBEPXHOCTEH MOMEIICHHS.

AHajnu3 mokasai, 4To B MsicoIiepepadaThIBaIOLIMX LIeXaX IpeodiagaeT MeXaHMIeCKU i
1IIyM, OCHOBHBIM UICTOYHUKOM KOTOPOTO BBICTYIAET TEXHOJOTMUECKOE 000PYIOBaHNUE,
n3obpaxkeHHoe Ha puc. 2. CIeKTp MeXaHUYEeCKOro IIIyMa HaXOAUTCS B JOCTATOYHO 111K~
poKoii o61acTh 4acToT. OCHOBHBIMU (DAaKTOpaMU MEXaHMYECKOTO IIIyMa SIBJISTIOTCS (pop-
Ma, pa3Mephl U TUI KOHCTPYKLIMK, YUCJI0 000OPOTOB, MEXaHUYECKHE CBOMCTBA MaTepu-
ajia, COCTOSIHIE TTIOBEPXHOCTE! B3aMMOIEICTBYIOIINX TEJI, a TAKXKe X CMa3bIBaHUE.

MeToabl u maTepuarnbl

HccnenoBaHus ypoBHS LIyMa IPOBOAUIUCH B MSICO-
nepepadaTbhIBalOIIEM LIEXE OTHOIO U3 peAnpusiTuii Pe-
cnyonrkyu MopnoBusl B paMKax CIleLiMaJbHON OLIEHKU
YCJIOBUM TPyJa C UCIIOJIb30BAHUEM BHICOKOTOUYHOM aKy-
CTUYECKOM anrapatypsl (IIIyMOMep, aHaI1u3aTop IIymMa

«AccucTteHT» (puc. 3)). - ERE
Lleb vccieqoBaHKsI 3aKJII0YAIACH B OLIEHKE BO3IEN- Ecg’

CTBMA TIPOM3BOICTBEHHOIO 1IyMa Ha 3J0POBbE U TPY- C

JOBYIO JEATEILHOCTD OIIEPATOPOB MsACOTIEpepadaThIBa- =]

IOIIMX 11eX0B. PacueT 3KBUBaJIEeHTHOI'O YPOBHSI 3ByKa 3a
BOCBMMYACOBOM pabOYMii 1eHb BHIYUCIISIIICS COTJIACHO
I'OCT PUCO9612—2013 [6] ¢ ucriob30BaHUEM IIPO-

Ko Puc. 3. LLlymomep, aHanusatop
IrpaMMHOTO KoMILIeKca KIIMHCKOTO MHCTUTYTA OXPaHbI LLiyMa <ACCUCTEHT»
n ycroBuii Tpyna «ITpym-Oxcnepr» V 4.0 for Windows [Figure 3. Sound meter, noise
(IUUI npennpnﬂmﬁ PCD). analyzer “Assistant”]

Pe3ynbTaTtbl U nx 06CyXXaeHue

B MmsiconepepabarbiBarolem 1exe 1eBsITh padounx MecT. MUHUMAaIbHOE BPEMSI U3-
MEpPEeHUI, UCXOIsI U3 BBIOPAHHOM CTpaTeruu, 10JKHO ObITh He MeHee ceMU JacoB. M3
IIEeBSITU paOOTHUKOB OBUIM BEIOPAHEI IISITh Y€JIOBEK, MU3MEPEHUS CIIyIaliHBIM 00pa3oM
OBLTM pacrpeaeeHbl Ha IIeCTh BpeMEHHBIX MHTEepBaJioB 1Mo 70 MUHYT Kaxkablii. [Tomy-
YeHHBIC PE3YJIbTAaThl YPOBHSI 3BYKOBOTO IaBJICHMSI M 9KBUBAJICHTHOIO YPOBHS 3BYyKa B
MsicorepepadaThIBalOIeM 1IeXe IMPeaCTaBIeHbI Ha puc. 3.

AHamM3upys pe3yJbTaThl U3MepeHUsI, TPUBEACHHEBIC Ha pUC. 4, MOXHO 3aMETUTh,
YTO IIPEBHIIICHNE YPOBHS 3ByKOBOro maBiaeHus (Y3/1) 1 5KBUBaJleHTHOT'O YPOBHSI 3BY-
Ka HaOJTIIoIaeTcs Ha BceX pabovyrx MecTax MsicorepepadaThiBarolero exa. M3 jaHHbIX
XOPOILIO BUAHO, UTO MPEBbILLIECHUS HAOMI01a0TCs B AMana3oHe yactoT ot 125 mo 1000 Iix.
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[Figure 4. Results of measuring the sound pressure level and the equivalent sound level
in the meat processing shop]

Br160p crpaternu nuzmepenus soinosaHsics B coorsetctsuun ¢ TOCT P UCO 9612—
2013[6]. AHanu3 paboThl BHIOpPAHHOM TPYMITbI pabOTAIOLIMX [TOKa3aJl OTCYTCTBME He-
00XOAMMOCTH B I€TAJIbHOM OINMCAHUM BBIMOJIHSIEMbIX UMY pabouyux onepanuii. Mc-
XOJIs 3 3TOT0 OblJIa UCITOJIb30BaHa OIHA M3 CTPAaTeryii U3MepeHUsI HAa OCHOBAHUHU TPY-
IIOBOM (DyHKIMHK. BEITTOJTHEHHBIE MCCIeA0BAHUS ITOATBEPAVIIM TOYHOCTb BEIOpAaHHOM
CTpaTeruy M3MepeHHUsI, IOCKOIbKY CTaHAAPTHAsI HEOIIPEACICHHOCTh N3MEPEHMIA CO-
craBuia 2,1 1BA, cormacHo TOCT P UCO 9612—2013 [6] oHa He nipeBbiiiaet 3,5 n1BA.

Pacuer mokaszaj, 4yTo 3KBMBaJIEHTHBIN YPOBEHb 1ITyMa 32 BOCbMUYACOBOI paboumii
JIeHb coctaBua 83,9 nBA, 4To BbILIE AOMYCTUMBIX 3HaueHuit Ha 3,9 nbA. CornacHo
IMpukaszy Muntpyna Poccun ot 24 suBapst 2014 . Ne 33H MsicomnepepaOaThIBalOIINiA
LIEX OTHOCUTCS K BpeAHOMY KJjaccy ycaoBMii Tpyna (rmoakmnacc 3.1). s naHHOro Kiac-
ca XapaKTepHO OTKJIOHEHME YPOBHSI IIIyMa OT JOIYCTUMBIX HOPM, UTO B OOJIBIINMHCTBE
cJIyyaeB BBI3BIBAET Y paboTaoIrX (byHKIIMOHAIbHbBIE NU3MEHEHNsI, KOTOPhIe HE YCIIe-
BalOT BOCCTAHOBUTLCS K Havajly CJAeAyIolleil CMeHbI, COOTBETCTBEHHO, YBEIMUMBAETCS
PUCK MOBPEXKICHUS 3M0POBbSI.

C nmpuMeHeHeM MeTO1a MHTEPIOJISIIUY OblIa BEIYMCIICHA TPOM3BOAUTEIBHOCTh
Tpyda IJIsl yCTAaHOBJICHHBIX 3HAUYE€HW I SKBUBAJICHTHOTO YPOBHSI 3ByKa (83,9 nbA) B Ms-
cornepepabarsiBalolieM 1iexe, paBHas 88,8 %.

3akoyeHue

[IpoBeneHHOE HCCIeTOBaHKE TT0KA3aJ10, YTO MTOBBIIIEHHBIN YPOBEHbD IIIyMa B MSICO-
nepepadaThIBAIOIIMX IIeXaX HEraTUBHO CKa3bIBAETCsI Ha 3IOPOBbE PAOOTHUKOB, IEMCTBYS
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Kak 00111e0MOIOTHYECKU A pa3apaXkuTelb, TOCKOJbKY B OMpe/ieIEHHbIX YCIOBUSIX OKa-
3BIBaCT BIMSHNUE Ha BeCh OpraHu3M dejioBeka. Kpome Toro, myMm B MsicorepepadaThbl-
BalOLLIMX LieXaX YMEHbIIAET IPOM3BOAMUTEIBHOCTD Tpyaa B cpeaHeM Ha 10—15 %, yto
MPUBOAUT K HEJOBBIMTOIHEHMIO TJIaHA, a 3HAYUT, ¥ CHYDKEHUIO TIPUOBLIN ITPEATPUSITHSI.

[ToaBoast UTOTM, MOXXHO YTBEPXKAATh, YTO IIIyM, UCXOISIIINI OT 000pYI0BaHUST MSI-
correpepadaThIBAOIINX LIEX0B, MMEET CJIOXKHBIN XapakTep. B moMelneHusIX, oTneTaHHbIX
[JIA3MPOBAHHOM IJIUTKOM, KapesieM U T.I1., JOCTaTOYHO TPYIHO JOOUTHCS HOPMATUBHBIX
3HaueHuit. ClieqoBaTeIbHO, YIyUIIeHIEe YCIOBUI TPY/Ia ITyTeM CHIDKCHUS YPOBHS IIIyMa
Ha paboYMX MeCTaX B JAHHOM OTPAC/IM MO3BOJUT CHU3UTh MIPOU3BOACTBEHHBII TpaB-
MaTu3M, IpodecCUOHaIbHYIO 3a00JIeBAEMOCTb, a TAKXKE YBEIUUYUTH PAOOTOCIIOCOOHOCTD
oIepaTopoB MscoNepepadaThIBAIOLINX 1IEXOB.

TakuMm 00pa3oM, MeEpONIPUITHSI, HallpaBJIcHHBIE Ha YMEHbIIIEHKE IIIyMa 0 HOpMa-
TUBHBIX 3HAUYCHUI, HOCSAT HE TOJIbKO COLIMAIbHBIN, HO U 9KOHOMUYECKUIA XapakTep,
BBIPAXKAIOIINIICS B HOBBIIIEHNUH IIPON3BOAUTEILHOCTH TPYIA.
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The influence of noise on the operability of operators
of meat processing shops

A.N. Skvortsov

N.P. Ogarev Mordovia State University (National Research University)
68 Bolshevik St., Saransk, 430005, Republic of Mordovia, Russian Federation

The article provides a general description of injuries and occupational morbidity at meat processing
enterprises of the agroindustrial complex, and a detailed analysis of the problem using the example of
a meat processing plant. The study found that increased noise is one of the provocateurs of many
occupational diseases in the industry. Another negative consequence of the increased noise level is the
decrease in the productivity of workers. Thus, the significance of the problem of protecting workers
from increased noise levels lies primarily in ensuring both social and economic benefits, as well as
reducing staff turnover, manifesting a period of active work by workers and increasing satisfaction from
the work process.

Keywords: noise; injuries; occupational morbidity; working capacity; working conditions
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MpeBbilleHne cCaHNTapPHbIX HOPM MO LWYyMY
OT aBTOTpPaHcnopTa B ropoaax UpkyTck n AHrapck
(UpkyTCcKkas arnomepauus)

C.A. HoBukosa

W pKyTCKMit TOCYTapCTBEHHBI YHUBEPCUTET
Poccuiickas Dedepayus, 664003, Upkymck, ya. Kapara Mapkca, 1

AKyCTUUECKOe 3arpsi3HeHE — OJIMH U3 BUJIOB HETraTUBHOTO BO3JIEMCTBUS HA OKPYKAIONILYIO Cpe-
ny. [To maraBIM BeceMupHoit opraHu3aiy 31paBoOOXpaHEeHMS, TIOBBIIIIEHHBIN YPOBEHD IITyMa SIBJISI-
€TCsl BTOPOil MO BeJIMUMHE MOCJIe 3arpsi3HeHUs1 aTMOCchepHOro BO3ayXa 9KOJIOTMUECKO MPUIMHON
TIPOGIIEM CO 3IOPOBHEM HACETEHHUSI TPOMBIIILIEHHO-TPAHCTIOPTHEBIX TOPOJOB. YBEIMICHIE KOJTMIe-
CTBa aBTOMOOMJILHOTO TpaHcIopTa B ropoaax MpKyTcKoii ariomepalivii, B OCHOBHOM 3a CUET Yuciia
JIETKOBBIX aBTOMOOWJICH, TIPUBOIUT K TIOBBIIIEHUIO YPOBHS IIIyMa, €T0 TPOHNKHOBEHUIO B XKUJTbIC
JlomMa, MPOU3BOJCTBEHHbIE U YaCcTHbIE 3aaHusl. [ToBbIlIEHE YPOBHSI 1IyMa CBSI3aHO TaKXKe CO CTPO-
WTETHCTBOM HOBBIX aBTOMATrMCTpaieili, MOCTOB M KOJIBIIEBBIX Pa3BS30K B roponax. B craree mpose-
JleHa OlLIeHKa IIIYMOBOTO 3arpsi3HeHUsI KPYMHbIX ropooB MpKyTckoit armomepaiiui. BoinosHeHbl
HaTypHbIe 00CJIEIOBAHUS COCTaBa M MHTCHCUBHOCTU ABUKECHUST aBTOTPAHCTIOPTHBIX CPEICTB HA
KPYMHBIX MEPEKPECTKAX, MArMCTPAISIX U TEPPUTOPUSIX XKUJIOH 3acTpoiiku. C MoMoIiIbio ITyMOMepa
TIPOU3BEICHBI M3MEPEHMS YPOBHS IIIyMa B THEBHOE W HOYHOE BPEMsI, M TIOCTPOCHBI KapThl YPOBHS
1yMa yJIM4HO-TOPOXHOI ceTu ropofioB. M3yueHa 3aKkoHoaTebHas 6a3a o HOpMUPOBAHUIO LITyMa
B Poccuiickoit @enepanuu u ctpanax EBporneiickoro cotoza. Pazpaboran KoMImieKe MEpOTIpUSITHIA,
CIMOCOOCTBYIOIIMI YMEHBIIEHUIO aKYCTUUECKOTO BO3MIEMCTBUS Ha XUTeeil roponoB UpkyTckoit
arJIoMeparuu.

KuroueBble cioBa: aBTOMOOMITLHBIN TPAHCIIOPT; U3MEPEHUSI YPOBHS IITyMa; CAHUTAPHbBIE HOPMBI;
IIYMOBBIE KapThl

BeBepeHue

bonblioe KoM4ecTBO UCCIeA0BaHUM MTOCBAIIEHO TPOOJIeMe BO3AEUCTBUS IITyMa OT
aBTOTPAHCIIOPTA HA KAYE€CTBO >XKM3HU 1 MICUXUYECKOe 310poBbe moneit [1—3]. Tak, npu
YpOBHE IIyMa cBbllIe 65 1BA MoXeT HapyIINThCS CEPACYHBII PUTM U YBEJTUUUTHCS
yJbe, IyM B 85 1BA crtocoGeH BeI3BIBATh TAXUKAPAWIO U COOI (DYHKIIMIA XKeTyTOIHO-
KMIIeyHoro TpakTa [4; 5]. HebnaronpusTHO BO3AEHCTBYIOT BHE3aITHO BO3HUKAIOIIINE,
MPEPBIBUCTBIE IITYMbI, OCOOEHHO B BeUepHUE U HOUHbIE Yachl. Bo BpeMs cHa Takue
LIIYMBbI BBI3BIBAET CUJIBHBIN UCTYT, 0COOeHHO Y neteid. [1on BausHueM mryma B 50 1bA
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COH CTaHOBUTCS ITOBEPXHOCTHBIM, TIOCJIE TIPOOYKICHUS JTIOIU YYBCTBYIOT YCTAIOCTb,
TOJIOBHYIO 00J1b, yualllecHHOEe cepaLeobrenue [6]. OTCyTCTBUE OTABIXA IOCIIE TPYIOBOIO
ITHSI IIPUBOAUT K TOMY, YTO YTOMJICHIE Y YeJI0BeKa He MCUYe3aeT, a IIePEeXOIUT B XPOHU-
YECKYIO CTaMI0, KOTOpasi CIIOCOOCTBYET pa3BUTHIO psifa 3a00/eBaHMIA, TAKMX KaK pac-
CTPOMCTBO LIEHTPAJbHOI HEPBHOI CUCTEMBI, TUIIEPTOHWYECKas 00Je3Hb U AP.

B Poccniickoit @enepaliny 3aKOHOIATEIbHbBIE MEPBI OOPHOBI ¢ ITYMOBBIM 3arpsi3-
HeHueM 0a3upyloTcs Ha psiae deaepaibHbIX 3aKOHOB [7; 8], B KOTOPBIX colepKaTcs
TpeOOBaHUsI, IPEIbSIBIICMbIe K aKyCTUIECKOMY 3arpsI3HEHUIO, IIPOBEISHIIO MEPO-
OPUSITUN MO 3alIMTe HACeJIEHUS OT LLIyMOBOTO Bo3aeicTBust. HopMmaTuBHas 6a3a B 00-
JIACTW OTpaHUYEHUS BO3ACHCTBUS IIIyMa OCHOBBIBaeTCs Ha JokKyMeHTax [9—11]. B cTpa-
Hax EBporeiickoro coro3a cyIiecTByeT NpakTuKa NpuHSTUSI IMpeKTUB EBpomneiickoro
napiaameHTa [12; 13], mepeyeHb U cOCTaB KOTOPBIX PErYJISIPHO MOMOJHSIETCS U Mepe-
cMmatpuBaetcs. B UpkyTckoit obnactu ObLI BBeJeH 3aK0H [14], cortacHO KOToOpomy
BpeMsI TUIIIMHBI B Topogax objactu miiaock ¢ 23:00 mo 7:00. B 2014 . B 3aK0oH BHece-
HBI M3MeHeHUs [ 15], KoTopble paciIvprin BpeMeHHbIe paMKK TUIIWHEI ¢ 21:00 mo 8:00.
CrenyeT OTMETUTh, YTO 3aKOH [ 14] 3aTparuBaeT JUIIbL HEOOJIBIITYIO YaCcTh paccMaTpu-
BaeMbIX IpoosieM. HampuMep, 3a HapyllleHUe TUIITMHBI ITPpeIycMaTprUBaeTCs MPeayIpex-
JIeHue nuoo wrtpad, HecyecTBeHHoro pasmepa (ot 300 1o 2000 py6.). bojee Toro, B
3aKOHE HUYETO He CKa3aHO 00 OTBETCTBEHHOCTH 3a HapyIIeHNE CAHUTAPHBIX HOPM
IIIyMa, IIPOHUKAIOIIETO B XXUJIbIe 30HbBI B pe3y/IbIrare IIepeMelleHIS aBTOTPAaHCIIOPTHBIX
CPEeICTB Ha aBTOMArucTpalIsix, a TAaKXKe O IIIyMOBOI Harpy3ke, KOTOPYIO UCIIBITHIBACT
HaceJieHue, IIPOoXKMBalolllee 1 padoTarollee B HEMOCPeICTBEHHOI OJIM30CTH K aBTO/I0-
poram.

HecMotpst Ha yBeTMUMBaroIieecst KOJTMIECTBO 3Kaja00 CO CTOPOHBI XKUTEJIei TOPOIOB
Ha cOo3JaBaeMbIil IITYMOBOI TUCKOMQOPT, UCCICAOBAHMS I10 OlLIEHKE aKyCTUIEeCKOI
Harpy3Ku OT aBTOTpaHCIIopTa B MpKyTCKOIf 001acTH, 1 arioMepallii B YaCTHOCTH,
paHee He TpoBOAMINCEH. OTAEIbHBIC 3aMephl IIIyMa OT IIPOMBIIIJICHHBIX ICTOYHUKOB
MPOM3BOASITCS YaCTHBIMU KOMITAHUSIMU — pa3padOTYMKaMU ITPOSKTHOM JOKYMEHTALN
Ha CTPOUTEILCTBO/PEKOHCTPYKIINIO 00BEKTOB. PereHre mpooieMbl 1Mo 3allluTe Ha-
CeJICHMS OT aKyCTUYECKOT0 BO3IECTBHS JOJKHO HAUMHATLCSI C OpraHU3alii KOHTPO-
JIsI HaJl ypOBHEM IIIyMa B ropoaax. THCTpyMeHTaMM TaKOTO KOHTPOJIS SIBJISTIOTCS KapThI
TOPOJIIOB, TIe IIPEACTaBICHBI YPOBHM IITyMa Ha OCHOBHBIX MarucTPaIsiX, KOJbIIEBhIX
pa3Bsi3Kax, MOCTaX, B pailoHaX IMPOXMBAHUS W OTAbIXA JIIOIEH, Ha TEPPUTOPUSIX, TIPU-
JIETalOIIMX K MPOMBIIIIEHHBIM 00BbEKTaM, C YYETOM BIAUSIHUSI BHICOTHOCTH 3IaHUM,
3eJIeHbIX HacaxAeHUi, peabeda MecTHOCTU. TakuM oOpa3om, B roponax Mpkyrckoit
o0tacTy mpobJjieMa IIYMOBOTO 3arpsiI3HEHUST aBTOTPAHCIIOPTOM CTOUT OYEHb OCTPO U
HYKIIaeTCSI B IeTAIbHOM PACCMOTPECHUM.

MeToabl nccnepgoBaHus

Brnepsrie mist KpyImHBIX Topo0B MpKyTCKOI1 arioMepaliy IPOoBeAeHA OLICHKA 11Ty -
MOBOTO 3arpsI3HEHUSI TEPPUTOPUIA, IIPUIIETAIOIIMUX K ABTOMATrUCTPAIISIM, Y IIOCTPOCHBI
KapThl ypoBHeii yMa. C 1e/Ibio BhISIBJICHHS IITYMOBOI Harpy3Ku Ha MarucTpasix ro-
ponoB B TedeHue 2016—2018 IT. BBITOIHSAIMCh HATYpHbBIE HAOJII0EHMS 32 COCTABOM 1
MHTEHCHUBHOCTBIO IBVKEHUS aBTOTPAHCIIOPTHBIX CPEJICTB B JTHEBHOE U HOYHOE BpeMs,
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a TaKoKe OCYIIECTBIISUIMCh MHCTPYMEHTANIBHBIE 3aMepPbl YPOBHSI LIIyMa C ITIOMOIIBIO 1Ty~
MoMepa Testo 816. MsmepeHUst ypoBHSI LITyMa IIPOBOAMIINCH IO CTAHAAPTHON METOIM -
ke [16]. CornacHo canutapHbsiM HopMaM Poccuiickoit @enepanmn [ 11] aist repputopmii,
HEIOCPEeACTBEHHO MPUJIEralolInX K XKMJIOM 3aCTPOiiKe, ypOBEHb IITyMa B THEBHOE Bpe-
M (c 8:00 mo 21:00) [15] He momkeH mpeBbilIaTh 55 1BA, B HouHoe BpeMs (21:00 oo
8:00) [15] — 45 n1BA [11]. ITo pe3yabraTaM NpoBeIeHHOI0 aKYyCTUYE€CKOTO MOHUTOPUH-
ra TeppUTOPHUIA OBLIN ITOCTPOSHBI KAPTHI YPOBHSI IITyMa YJAMYHO-IO0POKHON CETH TOpo-
nmoB Mpkyrckoii o6aactu. [t BBIOTHEHUS paOOTHI IT0 CO3TAaHMIO IITYMOBBIX KapT UC-
nosb3oBanack mporpammMa Quantum GIS (QGIS). Ciou kapTorpadmueckoro mpoekTa
Open Street Map BBICTYIIaI1 B KQU€CTBE MCXOAHBIX IPOCTPAHCTBEHHBIX JAHHBIX B IIPO-
rpamMe QGIS. Tlpu co3maHumM KapT B CAOSIX UCXOAHBIX MOMATOXKEK MCIT0JIb30BATNChH
JaHHbIE HATYPHBIX 00C/IeOBaHNIT YPOBHEM IIyMa, 3a(DMKCUPOBAaHHBIX B TOUKAX, KO-
OPJAMHATBI KOTOPbIX ObLIM OTCHSITHI ¢ moMolbio GPS-HaBuratopa Garmin Dakota 20.

Pe3ynbraTtbl U nx 06CcyXXaeHue

s uccnemoBaHus OBLIN BEIOPAHBI IEPEKPECTKU Y YIACTKH JTOPOT, UMEIOIINE pa3-
JIMYHBIE XapaKTePUCTUKHU TPAaHCIIOPTHOTO COCTaBa 1 IIPOITYCKHOI CITOCOOHOCTH. Tak,
IIpY CpaBHEHMM XapaKTepa U COCTaBa IBUKEHUSI aBTOTPAHCIOPTHBIX CPEJICTB B 00-
JIaCTHOM LieHTpe — MpKyTCKe — ObLIO BBISIBJIEHO, YTO B TPAHCIIOPTHOM MOTOKE Mpe-
00J1a7at0T JerkoBble aBToMo0OmIn. Hanbosbliee KoauuecTBO JIETKOBLIX aBTOMOOUIIEH
1 aBTOOYCOB (MapIIPYTHHIX TAKCH) (DUKCHUPYETCS B YTPeHHUE U BEYSPHUE YaChl, THEM
HaOII0JaeTCsI HAMMEHBIIIee KOJIMIECTBO IPY30BBIX aBTOTPAHCIIOPTHRIX cpeAcTB. I1o
WHTEHCUBHOCTH ABVXKEHUS HanboJee 3arpy>keHHbIMI B YTPEHHNE 1 BeUePHUE YaChl
MUK SIBJISIIOTCSI 00BbE3AHbIE JOPOTU U IIEHTPabHasl 4acTh ropoja. 3arpy>KeHHOCTb aB-
TOAOPOT OOYCJIOBJIEHA CYTOUYHBIMU (MasITHUKOBBIMM ) MOE€3IKAMU FOPOKaH 13 01u3J1e-
>KallMX HaceJeHHbIX MYHKTOB (AHrapck, Illenexos, Ycoabe-Cubupckoe u ap.) Ha pa-
6oty B pkyTtck. Kpome Toro, uepe3 eHTp MpKyTcKa IIpoXoauT OOJIbIIOe KOJUIECTBO
TPaH3UTHOTO TPAHCIIOPTA.

HcroyHnkoM 1yMoBoro 3arpsisHeHust B UpKyTcke, ITOMHUMO aBTOTPaHCIIOPTa, SIB-
JISIeTCsl TaKKe BO3AYIIHBIM TpaHCIIOPT MexnyHapoaHoro aspornopra MpkyTck, pac-
MOJIOKEHHOTO B Ipeaeax ropojaa (B 8 KM oT eHTpa). HecMoTpst Ha To, UTO ITPOEKTHI
T10 TIepeHOCy a3ponopTa 3a yepty MpKyTcKa JaBHO 00CYKIaI0TCS MPOEKTUPOBIIMKAMU
1 BacTIMu MpKyTCKOIi 00J1aCTH, CTPOUTEIECTBO HOBOT'O a3pOITOPTa TaK M HE HAYaJI0Ch
[17]. ITpakTryecku Bcs Tepputopust OKTIOPHCKOTO OKpyra (KpoMe I0T0-3amnagHolt
YacTH 110 TpaHulie yJi. baiikanbckoit u rip. Mapiunana 2KykoBa) BXOAUT B LIIYMOBYIO 30HY
a’ponopra ¢ HEAOMYCTUMBIM IO CAaHUTApHBIM HOpMaM [11] ypoBHeEM 3ByKa OT B3JieTa-
IOIIMX 1 TMTPOU3BOISIINX Tocaaky camoieToB (90 1BbA u Bbliie).

B pe3ynbrare nmpoBeIeHHBIX M3MEPEHMI BBISIBJICHO, 4TO B IpKyTCKe B IHEBHOE Bpe-
Ms1 (4achl MUK) MaKCHUMaJbHbBIA yPOBEHbD IlIyMa, U3MEHSIOIIMIACS B MuHTepBasie 90—95
I BA 1 npeBblLIaOIINMI caHUTApHBIA HOpMaTuB B 1,64—1,73 pa3a, co3maeTcst Ha KpyIi-
HBIX KOJIBIIEBBIX pa3Bga3Kax M MocTax: MapaToBcKoe Koblo, totnHa ['DC, [ltazkos-
ckuii moct, O0Be3aHasI Jopora — BBIE3[ U3 Topoja, palioH aspornopta. HanmeHbmmit
YPOBEHb IIIyMa, paBHbI# 75 1BA, 3adhrukcupoBaH B JHEBHOE BpeMsI B CITAIbHBIX paiioHaX
Hpxkyrcka (puc. 1).

GEOECOLOGY 411



Hosukosa C.A. Becmnux PYJ[H. Cepus: Jxonoeus u 6e3onacHocms JcuzHeoesmenbHOCMU.
2018.T. 26. Ne 4. C. 409—418

Figure 1. The noise level map of the road network of the city of Irkutsk (daytime)
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Figure 2. Map of the noise level of the road network in Angarsk (daytime)
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B HouHOe BpeMst B UpKyTCKe ypOBEHb IIIyMa HEMOCTOSIHEH,, OJHAKO €ro MaKCUMaJlb-
HbIe 3HAUEHUS B OTACIbHbIC BpeMEHHbIE MHTepBaibl JocTuramoT 70—80 nBbA 3a cuer
YBEJIMYEHUSI CKOPOCTU IBUXKEHUSI aBTOTPAHCIIOPTHBIX CPEACTB, YTO OOYCIOBIECHO OT-
CYTCTBUEM MPOOOK, padOThl CBETO(GOPOB B PEKUME «KEJThIi MUTAIOLIWI CUTHAIT».
HaubGonbnii ypoBeHb 1iryMa, 3aMKCUPOBAHHBIN B HOUHOE BPEMSI, U3MEHSIETCS B UH-
tepBajie 75—80 nbA u npeBbIlIaeT ycTaHOBIEHHbIA HopMmaTuB [11] B 1,67—1,78 pa3a.
Takoii ypoBeHb LiIlyMa 3a(pUKCUPOBAH Ha TeX XK€ y4acTKax JOPOT, KOTOPbIM COOTBET-
CTBYET YPOBEHb 1IyMa, udMeHstomuiicsa B uHtepBaie 90—95 nbA, corinacHo usmepe-
HUSIM, IPOBEACHHBLIM B THeBHOE BpeMsl. HanMeHblMii ypoBeHb 11yMa, 3aUKCUPO-
BaHHbII B HOYHOE BpeMsl, U3MeHsieTcs B uHTepBanie 60—65 nBA 1 mpeBbIlIaeT ycTa-
HoBJIeHHBbI HopMaTuB [11] B 1,33—1,44 paza. Takoii ypoBeHb 11yma 3a(hMKCUPOBaH
Ha yyacTKax JOPOT, KOTOPbIM COOTBETCTBYET YPOBEHb LIIyMa, U3MEHSIOLIMIACS B UHTEP-
Basie 75—80 nBA, corjiacHO U3MepeHUsIM, IPOBEIEHHBIM B THEBHOE BpeMSI.

B pesynbrate HaTypHBIX 00CIeI0BaHW, MPOBEIEHHbBIX B AHrapcKe, yCTAaHOBJICHO,
YTO B TPAHCIIOPTHOM IOTOKE MPEBaTUPYIOT JETKOBbIE aBTOMOOWJIM, B HAMMEHbILIEM
KOJIMYECTBE MpeACTaBIeH IPy30BOii aBTOTpaHCIopT. Hanboblliee Koau4yecTBO aBTO-
TPaHCIOPTHBIX CPEJACTB BCEX KaTeropuii pukcrupyercsl B BeUepHUE U YTPEHHHME Yachl,
HaMMeHblllee KOJMYECTBO — B AHEBHbIEC Yachl. [10 MHTEHCUBHOCTHY ABUXKEHUS HAU-
0oJiee 3arpyeHbl LeHTpaJibHAsl YacTh U Bble3l U3 ropoja B yrpeHHue (7:00—9:00) u
BeuepHue (17:00—19:00) yacel MUK, HAMMEHee 3arpy>KeHbl OKpauHbl. MakcUMallbHbII
ypOBeHb LilyMa, udMeHstiomuiics B uHtepnajie 90—95 nbA, co3naeTcst Ha CIEAYIOLINX
yyactkax gopor: yi. KomuHrepHa — AHrapckuit np-t, JIeHUHrpaackuii mp-T — AH-
rapckuii np-T, MoCKOBCKU# TpakKT — BbI€3] U3 ropoja B HampaBieHuu MpkyTcka
(puc. 2).

Haubonbmuii ypoBeHb 11yMa, 3a(DMKCUPOBAHHBIN B AHFapCKe B HOYHOE BpEMSI,
nameHsetcs B uHTepBajie 75—80 nBbA. Takoil ypoBeHb liiyMa 3a(pUKCUPOBAH Ha TeX XKe
ydacTKax J0poT, KOTOPbIM COOTBETCTBYET YPOBEHb LIIyMa, U3MEHSIOLIUIACS B UHTEPBa-
1e 90—95 nbA, cornacHo U3MEpeHUsIM, TTPOBEIEHHbBIM B JHEBHOE BpeMs1. HaumeHbimii
YpOBeHb 1IyMa, 3a(UKCUPOBAHHBIA B HOUHOE BpEeMSI, UBMEHSIETCSI B MHTepBajie 60—
65 nBA. Takoii ypoBeHb 11yMa 3adUKCUPOBAH HA y4aCTKaxX JOPOT, KOTOPHIM COOTBET-
CTBYET YPOBEHb IlIyMa, U3MEHSIIONIMIicS B uHTepBasie 65—70 1BA, corinacHo usmepe-
HUSIM, IPOBEICHHBIM B THEBHOE BpeMsl.

AKycTruueckoe 3arpsi3HeHue, co3aalolneecsl Ha aBTOMarucTpaisix, pacrnpocTpaHsi-
€TCSl Ha TEPPUTOPUIO XKIUIJIOM 3acTpoiiku. KBapTabl 1 MUKPOpPailOHbI, paCloJI0XEHHbIE
BOJIM3M aBTOAOPOT, OKA3bIBAIOTCSI B 30HE MOBBILIEHHOTO IIYMOBOTO AUCKOMdopTa.
YpOoBHU 3ByKOBOIO AaBJAC€HUSI, U3MEPEHHbBIE B KWJIbIX JOMAaX MPU OTKPBITHIX OKHAX, B
cpenHeM Ha 15 nBA HUXe, yeM Ha aBTOMarucTpasix.

3aknyeHue

BoinoiHss BaxkHbIe (byHKLMU 10 00eCneUeHUI0 XKU3HEeAesITeAbHOCTU TOPOACKUX
KUTeNIel, BKIItoYast BHYTPUTOPOACKHE U MEXTOPOICKHE MTacCakupo- U rPy30MepeBO3-
KM, aBTOTPAHCIIOPT HA TEPPUTOPUU TOpoaoB MpKyTCKOU arioMepalu sIBAsieTCs Mo-
CTOSTHHBIM MCTOYHMKOM LIYMOBOTO 3arpsi3HEHUS, MPEeBbIIIAIOIIEr0 3HAYEHHUS yCTa-
HOBJIEHHBIX CAHUTApHBIX HOPMATUBOB B cpeaHeM Ha 25—30 1bA B 1HEBHOE BpeMsl U
Ha 20—35 1BA B HOUHOE Bpemsl.
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C 1eblo CHUXXKEHMST CBEpXHOPMATHUBHOTO 1IyMa Ha Tepputopun MpKyTcKoii ario-
Mepaly HeoOXOaUMO pa3paboTaTh LBl KOMILIeKC MeponpusaTuii. dinsa MpkyTcka
1 AHrapcka CyIeCTBEHHYIO POJIb CHITPalOT CTPOUTEIHCTBO TPAHCIIOPTHBIX Pa3BI30K U
MOJ3eMHBIX ITAPKOBOK, YCUJICHE TTOIEePEeUHbIX HAIlpaBJICHUMN ABMXKEHUS U151 pa3rpy3-
KU aBTOJOPOT U MOBBIIIEHUS UX MPOMYCKHON CITIOCOOHOCTH.

B HacTosiiee BpeMsl 1ONMYCTUMbIE YPOBHU 1IIyMa aBTOTPAHCIIOPTHBIX CPEACTB, 00-
YCJIOBJIEHHbIE UX 3aBOACKMMMU XapaKTepUCTUKaAMU, cocTaBsoT 77—82 n1BbA B 3aBUCH-
MOCTH OT MX KaTeTOPUH 1 TO/Ia BhIIycKa [ 18], 9To cTaBUT IO COMHEHME TOCTIDKCHIE
YPOBHSI 3BYKOBOTO IaBJICHUS, perJIaMeHTUPYEMOTro CaHUTapHbIMU HOpMaMu [11]. B aToit
CBSI3U HEOOXOIMMO: KOHCTPYMPOBAaTh MEHEe IIIyMHbIE aBTOTPAHCIIOPTHBIE CPEICTBA;
COKpalIaTh IMPOLIECChl, KOTOPHIE COIMPOBOXAAIOTCS TPOXOTOM, IIIyMaMU; UCITOIb30BaTh
OeclIyMHbIE MaTepUasbl, YTO TTO3BOJUT COKPATUTh YPOBEHD IityMa Ha 10— 15 nbA.

CorynacHO HaOJIIOAEHUSM, MPOBEAEHHBIM B Topoiax MpKyTcKoit 001aCcTH, MIOTHO
IMOCaxkeHHBIC IePEeBbsl M KYCTAPHUKM C COMKHYTHIMU KPOHAMM ITO3BOJISIIOT CHU3UTD
YpPOBEHbB IITyMa BOJIM3M MarucTpajeil B cpenHeM Ha 5—8 nBA, B oTiimune ot 30H aBTO-
JIOPOT, T/Ie 3eJIeHble HacaXKIeHUsI TPaKTUIECKU OTCYTCTBYIOT. CiieoBaTe/IbHO, IIpU rpa-
MOTHOM ITOA00PE aIMUHUCTPALIUSIMU TOPOJIOB COCTaBa APEBECHO-KYCTapHUKOBOM pac-
TUTEJBHOCTU U €€ pallMOHAIbHOM pa3MelleHUU MOXHO JOOUTHCSI CHUXKEHUST YPOBHS
aKyCTUUYECKOTO 3arpsi3HEHUS.

MaxkcuManbHOTO CHIDKeHUS YpoBHS ItyMa B 15—20 1BA MOXHO JOCTHUYB C TIOMO-
IIBI0 YCTAHOBKY IIYMO3AIIUTHBIX 3KPaHOB, KOTOPhIE ITI0KA HE MOJIYYMIN IIIPOKOTO
puMeHeHus B ropogax MpKyTckoii arjioMepaliui, T.K. SIBISIIOTCSI BeChbMa I0POroCTO-
siuMu. OIUH U3 TaKUX 3KpaHOB ycTaHOBJIeH B MpKyTcKe Ha yil. balikanbcKoii, BOJIM-
3U XKUJIOTO KoMIuiekca 244/4 u netckoro cafa «PocuHka».

VYcyryOmsgeT cutyaluio U MpoBeAeHNe B BeuepHee U HouHoe BpeMsi B IpkyTcke u
AHTapcKe HeCOTrIacOBaHHBIX ¢ aIMUHUCTpALIeil COPeBHOBAHUI CpeIy JTIOOUTEICH
IpudTa, YTO TAKKE CKa3bIBaeTCs Ha YPOBHE IIIyMa B 3TUX ropoaax. [1o 3Toit mpuunHe
HEO0OXOAMMO YKE€CTOUMTh KOHTPOJIb HaJl CKOPOCTHBIM PEXMMOM aBTOTPaHCIIOPTa B
TOPOJCKOM YepTe MOCPEACTBOM YCTaHOBJIEHUS OOJIbIIIETO KOJIMUYECTBAa KaMep BUIEO-
HaOJIIOICHUST WJIN OCYILECTBISTh MOJO0OHBIE MEPOIIPUSTHS B CIIELIMATILHO OPraHU30-
BAHHBIX JIJI1 9TOTO MECTaX — aBTOJAPOMaXx 3a TOPOJOM.

Hecmotpst Ha TO, 9TO B pOCCHIICKOM 3aKOHOIATEILCTBE IIIyM, BUOpamus 1 nH(ppa3-
BYK SIBJISIFOTCSI KOMITIOHEHTaMU 3arpsi3HEHNUS OKPYXKAIOIIeil CpeIbl, 3a 3TOT BU 3aTPsI3-
HEHMSI He YCTaHOBJIEHBI 1ITpacdbl, a CJIeA0BaTeIbHO, OTCYTCTBYIOT M 3KOHOMUYECKUE
MEXaHU3MBbl CTUMYJIMPOBAHUS MEPOIIPUSITUI 110 60pBOe ¢ 1rymoM. IToaToMy HE0OX0-
JIUMO pa3paboTaTh CUCTEMY KOMITEHCALIMOHHBIX BBIILJIAT U B3bICKAHWM 32 HApyIlIeHUE
YPOBHS IIIyMa B YCIOBUSIX PACTYIIE aBTOMOOUIU3ALIMN TOPOIOB.
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The excess of sanitary norms on noise from motor transport
in the cities of Irkutsk and Angarsk (Irkutsk agglomeration)

S.A. Novikova
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1 Karl Marx St., Irkutsk, 664003, Russian Federation

Acoustic pollution is a type of negative impact on the environment. According to the World Health
Organization, the increased noise level is the second largest after pollution of the atmospheric air by
the environmental cause of health problems in the population of industrial and transport cities. The
increase in the number of road transport in the cities of the Irkutsk region leads to an increase in noise
levels, its penetration into residential, public and office buildings. The increase in noise is also associated
with the construction of new highways, bridges and roundabouts in cities. The article assesses noise
pollution in large cities of the Irkutsk region. Observations on the composition and intensity of traffic
at major intersections, highways and residential areas were carried out. With help of the sound level
meter, noise level measurements were made in the daytime and at night and noise maps of the levels
of the urban road network were constructed. The legislative basis for noise regulation in the Russian
Federation and the countries of the European Union has been studied. A set of measures is suggested
that contributes to reducing the acoustic impact on residents of the cities of the Irkutsk region.

Keywords: road transport; noise measurement; sanitary norms; noise maps
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OueHka BIMsHMA aBTOTPaHCNopTa
Ha TeppuUToOpUIO Kamnyca
Poccuiickoro yumeepcurteTa aopyXxobl HapoaoB

JI.B. boesa, A.Il. XayctoB

Poccuiickuii yHuBepcuTeT Apyk0Obl HAPOIOB
Poccuiickan Qedepayus, 117198, Mockea, ya. Mukayxo-Maxkaas, 6

B cratbe oTpaxkeHbl pe3yibTaThl UCCIEA0BAHMS, IPOBEIEHHOTO B paMKaxX MpoeKTa «3eIeHblit
KaMITyC», OpraHM30BaHHOTO 3KOJOTMYecKuM ¢hakysibTeToM Poccuiickoro yHuBepcureTa aApyKObl
HaponoB (PYIIH) ¢ nenpio MOHUTOPUHTA U MOJy4eHUST MOAPOOHOI MH(MOPMALIMKA O TeXHOTEHHOK
Harpy3ske Ha Tepputoputo kamiryca PYIH. I1puBeneHs! faHHbIE KPYIJIOTOAUYHBIX HAOJIIONEHUH 3a
TEPPUTOPUEIL, KOTOPBIE MO3BOJIWIIA YCTAHOBUTH MU3MEHYMBOCTh TEXHOTEHHOI HArpy3Ky OT aBTOTpaH-
CropTa B 3aBUCMMOCTHU OT ce30HOB rofa. [IpencrasneHo 000CHOBaHWE MHCTPYMEHTAIBHOTO U pac-
YETHOTO METOOB OLIEHKU BJIMSHUS aBTOTPAHCIIOPTA, a TaKXKe UX CpaBHEHUE APYT ¢ apyrom. [1o
WUTOTaM MCCJICTOBAHUSI OTCTPOCHBI IMarpaMMbl U KapThl C OTNpeAeIeHUEM MTPUOPUTETHBIX BEIIECTB,
BHOCSIIINX HAMOOJIBIIINI BKJIA B 3aTpsi3HEHNE aTMOC(hephI.

KuroueBble cJ10Ba: BIMSIHYE aBTOTPAHCIIOPTA; KAMITYC; SKOJOTUIECKUIt MOHUTOPUHT; pacyeT BbI-
OpPOCOB; MpPEIETbHO JOMYCTUMAst KOHIIEHTPALUsI BPEIHBIX BEIIECTB; BaJIOBBII BIOPOC; OTOOP MPO6

BeBepeHue

OO0BEKTOM HCClIeI0BaHUS SIBISIETCS TeppUTOpUs Kamiryca Poccuiickoro yHuBepcu-
Teta apyk0bl HapoaoB (PYIH). 3a cueT pa3nnyHoOil MHTEHCUBHOCTU MTOTOKOB TPaHC-
IOpTa MOAYJIb TEXHOIT€HHOI HAarpy3Ku He TOJIbKO MEHSIETCSI BO BDEMEHU U IIPOCTPaH-
CTBE, HO 1 TIOCTOSTHHO BO3PACTAeT, UTO IIPUBOIUT K YXYILICHUIO 3KOJIOTHTIECKOTO CO-
ctogHusa oO0bekTa. Teppuropuss pacnojiaraetcsd B OO6pyueBCKOM palioHe
IOro-3amamHoro anMuHMCTPAaTUBHOTO OKpyra Mocksel. Ilnomans Tepputopun co-
crasisieT 1,44 kxm?, wiu 144 Ta.

Teppurtopus 61aroycTpoeHa, 0J1arornojy4Hoe COCTOSIHME paCTUTEILHOCTH ITOIeP-
>KMBaeTcs ciyx00it ozeneHenust PYIIH. I1po6aema 3akirodaeTcst B TOM, YTO TOPOACKIE
CITy>KOBbI MOHUTOPMHTA HE TIO3BOJISIOT ITOJIYIUTh TOCTATOYHO JETATbHYI0 MH(OPMAIIIO
00 00beMe TeXHOT€HHBIX Harpy30K, KOTOPBIE UCITBITHIBACT TEPPUTOPUSI YHUBEPCUTETA.
B 37011 cBSI31 HEOOXOAMMO U3yUeHUE TEPPUTOPHUH IJISI pEeIIeHMS 3a1ad 110 ToaaepKa-
HUIO €€ 0JIarOIIOJYYHOI0 9KOJIOTHIECKOM COCTOSTHMUS.

© boesa [1.B., XayctoB A.I1., 2018
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TexHoreHHast Harpy3Ka CO34aeTCsl MPEMMYIIECTBEHHO TPAHCITOPTHBIMU ITOTOKAMM
yimubl Mukityxo- Maxkimast u JIeHMHCKOTo mpocIiekTa. JIBukKeHue 110 IBYM APYTUM Ma-
ructpaisiMm — yaunaM Camopsl Mamiena u O0pyueBa MeHee MHTEHCHUBHO.

YcTaHOBIIEHO, YTO OJIMH JIETKOBOI aBTOMOOWJIb €KeTOIHO ITOIJIOIIAeT U3 aTMoche-
DBl B cpeaiHeM 0oJiee 4 T KMCI0pojia, BHIOpachiBasi C OTpadOTaBIIMMU Ta3aMu IIpUMeEp-
Ho 800 Kr okucu yriepoaa, okojo 40 Kr okuciaoB azoTa U moyTu 200 Kr pa3aMyHbIX
VIJI€BOAOPOIOB. B KpyIIHBIX ropoax Ha MarucTpajbHBIX YIMIAaX COCPEAOTAYNBACTCS
110 3/4 Bcero aBTOMOOMILHOTO IBMKEHMS, @ 3TO 03HAYALT, YTO MAaTMCTPAIH 3aTPYKCHBI
B 10 pa3 GosbIlie, YeM oCTaabHbIE YIUIIHL.

[Ipu skcrutyaTaiuy TpaHcHopTa 00pa3yeTcsi OrpOMHOE KOJIMYECTBO BPEIHBIX BE-
LIECTB, B TOM YMCJIe MIPOAYKTHI TPEHUS aBTOIIMH 00 acaibT. B HeKOTOPBIX Cydasix u3
ILITH BBIIE/ISIETCS OOJIbIIIe KAHIIEPOT€HHBIX BEIIECTB, YeM OT OTPA0OTABIINX Ta30B IBY-
rateJisi [5]. bosbliieil 4acThbiO 3TO MPOAYKThI PA3JIOXKEHUS KaydyKOB, 32 HUMU CJIAYIOT
MMOJIMIIUKIINYECKIE apOMaTUIECKIE YITICBOAOPOIbI — BECbMa PeaKIIMOHHOCTIOCOOHEIE
1 OTIaCHBIE IJIS YeJI0BeKa coeTMHEeHMST (0eH30J1, KCHIION, alndaThudecKne aMuHEbI, (hop-
MaJbACTUIbI U T.I1.).

Llenn HacTosIIEl pabOTHl — OlLIEHKA BAUSIHUS BHIOPOCOB aBTOTPAHCIIOPTa Ha Tep-
putopuio kamnyca PY/IH.

MaTtepuanbl u meToabl

OlLieHKa MPOBOAMIIACH HA OCHOBE MOCTPOCHUS MOJIEJICi pacCceuBaHMSI MpUMeceit
ra3oB, COJAEPXKAIIIMXCsl B BBIXJIONAX, U MHOTOKPATHBIX 3aMePOB KOHLIEHTPALINA yIje-
BOJOPOIIOB U APYTMX COEIMHEHU B BO3AyXe Ha TeppUTOpUM Kamiryca [2; 3].

PesynbraTtbl N 06CyXaeHue

[TpropUTeTHBIMU BEIlIECTBAMHU, 3arPSI3HSIONIMMU aTMOCHEPY OT MOABUXKHBIX UC-
TOYHUKOB, SIBJISIFOTCSI OKCUIBI a30Ta, YIJIEBOJOPOIbI, CaxKa, yIiiepoaa OKCUIBI, TMOKCHI
cepsl [3].

HawnGospiiee KOIMISCTBO 3aTrpSI3HSIONINX BEIIECTB BEIOpAChIBACTCS TP Pa3TOHE
aBTOMOOMJISI, OCOOCHHO MPU OBICTPOM, a TAKXKe TIPU ABMXKEHUN C MAIOK CKOPOCTHIO.
OTHocuUTeIbHAs 10151 YIJIEBOAOPOI0B M OKCH/IA YTIepoaa HauboJjiee BbICOKAa B MOMEHT
TOPMOXKEHUSI 1 Ha XOJIOCTOM X0y, I0JIs1 OKCUIIOB a30Ta — Mpu pa3roxHe. CienoBaTelb-
HO, HanOoJIbIllee 3arpsI3HEHNUE ITPOMCXOINT IIPU TOPMOXKEHNH, YaCThIX OCTAHOBKAX 1
e3]Ie Ha MaJIbIX CKOPOCTSIX. IMEHHO TaKasl CUTyalldsl TUITMYHA JIJISI pacCMaTpUBaeMOit
TePPUTOPUH, HAXOISIICICS B 30HE ACUCTBUS CBETO(MOPOB 1 OCTAHOBOK OOIIECTBEH-
HOTO TPaHCIIOPTA.

JlaHHbIE 00 MHTEHCUBHOCTU, KOJIMUECTBE aBTOMOOWJIEH, X TUNAX ObLIN MPEa0-
craBieHbl LieHTpoM opraHu3zanum gopoxHoro aApuxkeHus [1paButenbcTBa MOCKBEI ¢
3-x kamep HaOmoneHus1. CymmapHas olieHKa 3arpy>KeHHOCTH YJIUIIbI aBTOTPAHCIIOPTOM
onpenensiercs cornacHo 'OCT 17.2.2.03—77. YuuTbIBaroTCs Cleaytoliue napaMmeTphbl.
OLieHKa MHTEHCUBHOCTHU ABVIKEHMST: HU3IIAast — 2,7—3,6 ThIC. aBTOMOOMJIEH B CYTKH,
cpenHsast — 8—17 ToIC., BeIcOKas — 18—27 Twic. (MarucTpajabHas yanulia U 1opora ¢
Om3nexalieit MHOro3TaXHOM 3aCTPOMKOI ¢ IBYX CTOPOH); CKOPOCTh BeTpa 4 M/c; OT-
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HOCHUTEJIbHAs BIIaXKHOCTh Bo3myxa 65 %; pacueTHast MHHTEeHCUBHOCTD IBUKEHUSI aBTO-
MoOwmIeit B o0oux HampabsiieHUsIX — 820 aBromobmieii B yac u 19 320 3a cyrku. CoctaB
JBVDKEHUS I10 KaMepaM HaOJII0IeHUIA 3a IBYX MECSTYHbIIM ITepUo IPpUBEACH B Ta0I. 1.

Tabnmuya 1
UcxopHbie paHHbIe HAa pacCMaTpPUBaeMOM y4yacTKe 3a ABYXMECSHYHbIV nepuoa,
KonunyecTtso aBTomobunen
Twun aBTOTPAHCNOPTHOrO cpeacTea cpenHee MakcumaJibHoe O,D,HOBDEMeHHOCTb
B TEYEHMNE CYTOK 3a 1yac
JlerkoBoii aBToM06UNb, 06bem 1,8—3,5 n, 12728 447 +
MHX., 6EH3UH
py30Boit aBTOMOOWUb, I/ OT 8 Ao 16 T, An- 5056 169 +
3esb
ABTOOYC, 60NbLLON, AN3ENb 1080 45
ABTOGYC, Masnblii, UHX., GEH3UNH 456 19 +
Table 1
Traffic on the analyzed area for a two-month period
Number of cars
Type of vehicle average maximum Simultaneity
during the day for 1 hour
+
Truck, from 8 to 16 tons, diesel 5056 169
Big bus, diesel 1080 45 +
Small bus, injector engine, petrol 456 19

ABTOOYCHI [Buses]
8%

Puc. 1. NlHTEHCMBHOCTb TPAHCMOPTHOrO NOTOKAa Ha yi. Muknyxo-Maknas
[Figure 1. The intensity of the traffic on the Miklukho-Maklaya Street]

Bcero 3a cyTkm 1o aHanM3upyeMoMy ydacTKy Joporu (yia. Mukityxo-Maxknas) rmpo-
xomut 19 320 aBromo6ueit. Cormacto 'OCT 17.2.3.01—86 (OxpaHa pupoabl. AT-
Mocdepa. [IpaBuia KOHTPOJIS KauecTBa Bo3ayXa HaceJeHHbIX TyHKTOB) JaHHBIIA OT-
PE30K YIIMIIBI SIBJISIETCST Y9aCTKOM C BBICOKOM MHTEHCUBHOCTBIO ABMXKeHUS. OKoI10 65 %
B 9TOM ITOTOKE 3aHUMAIOT JIETKOBBIE aBTOMOOUIN; 26 % — Tpy30Bbie; 7,8 % — aBTOOY-
col (puc. 1).

MeTeopoornyeckre XxapakTeprucTUKHU 3aJaBalliCh ¢ YY€TOM HeOJIaronpusiTHbIX
METEOPOJOTMYECKUX YCIOBUM MO CPeAHEMHOTOJIETHUM JaHHBIM Ou3Iexalleir MeTe-
ocTaHIIMM MOCKOBCKOTO rOCy1apCTBEHHOTO yHUBepcuTeTa uMeHu M. B. JlomoHOocoBa
U ApYyroi cnpaBoyHoil nHpopMauuu (TabdJ. 2).
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Tabnua 2

MeTeoponoruyeckme xapakTepmcTukm u KoapduLmneHTbl,
onpepensioLve yCloBUS paccemMBaHus 3arpa3HsaIoOLmuX BewecTs B atmocdepe MockBbl

MeTeoponornyeckme xapakTepucTmKkn KoadbdpurumneHTs

KoaddurumeHT A, 3aBUCALLNIA OT TeMnepaTypHON cTpaTudunkaumm atmocoheps! 140
KoaddpunumneHT penbeda MECTHOCTU 1
CpepHsia makcrmanbHas TeMmnepaTypa HapyXXHOro Bo3ayxa HamboJiee Xapkoro mecsua
roga, °’C 25,3
CpepnHsia TemnepaTypa Bo3ayxa Hanbonee xofo4HOro Mecsua roga -10,7
CpepHeronoBas po3a BETPOB, %:

C 8

CB 8

B 9

OB 10

(0] 15

03 24

3 15

C3 11
CkopocTb BeTpa U*(m/C), NOBTOPSIEMOCTb MPEBbLILLEHNS KOTOPOW (MO CPeAHMM MHOrO-
JNIETHUM AaHHbIM) He 6osblue 5 % 6

Table 2

Meteorological characteristics and coefficients determining the conditions of
dispersion of pollutants in the atmosphere of Moscow

Meteorological characteristics Coefficients

Coefficient A, depending on the temperature stratification of the atmosphere 140
The coefficient of the terrain 1
The average maximum outdoor temperature of the hottest month of the year, °C 25.3
The average temperature of the coldest month of the year -10.7
Average annual wind rose, %:

N 8

NE 8

E 9

SE 10

S 15

Sw 24

w 15

NW 11
Wind speed U*(m/s), the frequency of exceeding which (according to the average long-
term data) is not more than 5 % 6

O11eHKa TPOBOAMIACH [IJISI TETUIOTO TepHOo/ia C ITIOMOIIbIO YHU(ULIMPOBAHHOM ITPO-
rpaMmbl 11t DBM — VITP3A «Bkonor» 4.75. J11s1 Bcex paccMaTpUBaeMBbIX BEIIECTB U
IPYIII UX CYMMALIMU PacdeThl ITPOMU3BOAMIINCH B IIPSIMOYTOJIBHOM 00J1aCTH, OXBAThIBA-
et repputoputo Kamnyca PYJIH. PacueTHble TOUKM pacrnojarajuch B pa3HbIX yc-
JIOBHO TTOZICJICHHBIX 30HaX KaMITyca: ya4eOHOM, X110, (OHOBOII (Jiec) U T.A.

B xaxmoii pacueTHOM TOUYKE pacCUYMTHIBAIACh MaKCUMaJIbHAS 110 BEIMYMHE CKOPO-
CTM 1 HampaBJICHUIO BeTpa KOHIIeHTpalus rpuMecu. [1pu pacueTax mpou3BoauiICs
rnepedop HampaBIeHUI 1 CKOPOCTel BeTpa B COOTBETCTBUM C TPEOOBAHUSIMU METOIM -
KU MO aJITOPUTMY YTOUHEHHOTO TTlepedopa CKOPOCTei BeTpa, 3aJ10)KeHHOMY B [TporpaM-
My «39kouor». Illar no yriy nepedopa HarmpaBieHUIA BeTpa IPUHUMAJICS paBHbIM 1°.
Br110 BEIOpaHO 7 KOHTPOIBHBIX TOUYEK, PACITOIOXKEHME KOTOPBIX OTPaXkKeHO Ha KapTax.
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PacyeT BbIOpOCOB aBTOTpaHCIIOPTA MPOBOAWIICS B MOYJIE «ABTOTPAHCIIOPTHOE MPe-
mpusaTue» mporpamMmbl «DKO1eHTp». McTouHnKaMy BEIIEICHUI 3aTPS3HSIOINX Be-
LIECTB SIBJISUIMCH IBUTATEI aBTOMOOWIIEH, ITIepeMeIaloInX s 1Mo yaule MUuKIyxo-
Maknas.

OO0beMbl 3arpsa3HAIOLLNX BELLEeCTB,

BbiGpacbiBaeMbiX B aTMOChepy aBTOTPAHCNOPTOM Ha yn. Muknyxo-Maknas

Tabnua 3

3arpsisHsiioLLee BeLLECTBO Vlcnonb: Savenme Knacc Cymmapriviii BbiGpoc
3yeMblii KpuTepus, BeLLEecTBa
Koz, HaMeHOBaHwe Kputepuii mr/m® onacrioet r/c T/ron,

0301 | Asota auokenp, (A3oT (IV) okena) NnAaK m/p 0,20000 3 0,9494364 | 4,712628
0304 | A3or (Il) okcug, (A3oTa okeua) naKkm/p 0,40000 3 0,0242834 | 0,765802
0328 | Yrnepog (Caxa) NaK m/p 0,15000 3 0,0095111 | 0,299942
0330 | Cepa anokeuna (AHrMapua CEPHUCTLII) nAaK m/p 0,50000 3 0,0291847 | 0,920368
0337 | Yrnepog okcup, NnaK m/p 5,00000 4 1,6109333 | 50,802394
2704 | BeHaunH (HedTAHOI, MaIOCEPHUCTBIN)

(B nepecyeTe Ha yrnepos,) NAK m/p 5,00000 4 0,1773111 | 5,591683
2732 | KepocuH ObYB 1,20000 0,0332889 | 1,049798
Bcero BewlecTs: 7 2,8339489 | 64,142615
B TOM 4ucrne TBepabix: 1 0,0095111 | 0,299942
XNIKMX/ra3000pasHbix: 6 2,8244378 | 63,842673

[pynnbl BewecTs, o6nagatoLmx abdekTom KOMOUHUPOBAHHOrO BPEAHOMO AeNCTBUS:
6204 |(2) 301330

Table 3

Volumes of pollutants emitted into the atmosphere by vehicles on Miklukho-Maklaya Street

Pollutant Criterion Vi'ﬁ;g;:]he Hazard Tg?t?;ifgzgilgg s
used 3’ class

code name mg/m a/s t/year
0301 | Nitrogen dioxide (Nitrogen (IV) oxide) MPC m/p 0.20000 3 0.9494364 | 4.712628
0304 | Nitrogen (Il) oxide (Nitrogen oxide) MPC m/p 0.40000 3 0.0242834 | 0.765802
0328 | Carbon (Soot) MPC m/p 0.15000 3 0.0095111 | 0.299942
0330 | Sulfur dioxide MPC m/p 0.50000 3 0.0291847 | 0.920368
0337 | Carbon monoxide MPC m/p 5.00000 4 1.6109333 | 50.802394
2704 | Gasoline (oil, low-sulfur) (in terms of carbon) | MPC m/p 5.00000 4 0.1773111 | 5.591683
2732 |Kerosene ASLOE 1.20000 0.0332889 | 1.049798
All substances: 7 2.8339489 | 64.142615
including solid: 1 0.0095111 | 0.299942
liquid/gaseous: 6 2.8244378 | 63.842673

Groups of substances having the effect of combined harmful effect:

6204

(2) 301 330

BriOpoch! i-ro BelecTBa Npy ABMKEHUM aBTOMOOUIIEH IO pacCueTHOMY BHYTPEHHE-
My npoe3ny Mpp j PACCUUTHIBAIUCEH IO OOLIEU3BECTHOM (hopMyIie

k
Mpp;=2Xmyp LN Dyp- 107°, 1/ron,

rae m; ; — Npo0OeroBblii BEIOPOC i-T0 BellecTBa (I/KM) aBTOMOOWIIEM k-ii TpYIIIbI TP 1BU -
>XKEHUU co cKopocThio 10—20 kM/4; L — NPOTSIZKEHHOCTh PACYETHOIO BHYTPEHHETO MPO-
e3na, KM; N, — cpeHee KOJM4eCTBO aBTOMOOWIIEH K-ii TPYIIIBI, MPOE3XKAIOIINX 110 pac-
YETHOMY MIPOE3/y B TeYeHUE CYyTOK; Dp — KOJIMYECTBO PACUETHBIX THEA.
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MakcuManbHbIi pa3oBblil BBIOPOC i-T0 BelecTBa G; pacCUUTHIBAICA 110 (hopmyJie
k
— . . (
G, —kZ:)ImL x° LN, /3600, r/c,

rae Nj, — KOJIM4YeCTBO aBTOMOOWIIEH k-1 TPYIIIBI, MPOE3XKAIOLINX 10 PACUETHOMY ITPOE3 LY
3a 1 yac, xapakTepu3yoIInicsa MaKCUMaJIbHON MHTEHCUBHOCTBIO TTpOe3/1a aBTOMOOUIISH.

W3 pe3ynbraToB pacyeToB MaKCUMaJbHOIO Pa30BOro BHIOpOCa TSI KaxKI0ro TUITa
aBTOTPAHCIIOPTHBIX CPEJICTB B UTOTOBbIE PE3YJIbTAThl IO UICTOUHUKY 3aHECEHbI Hau-
OoJIbllIME 3HAaU€HUSI, TOJTYYEHHBIE C yI€TOM HECTallMOHAPHOCTU BO BpEMEHU ABVKEHUS
aBTOTPAHCITOPTHBIX cpencTB [1].

KepocuH h
[Kerosene] 1,0049798
BeH3uH (HedTAHON, ManOCEePHUCTHIN)
[Gasoline] - 5,591683
«
£ Yrnepopg okcng,
19 )
8 Ceponocers I 50 c020
Qg
k=
2 & Cepa avokeup, (AHrMapUL, CEPHUCTbIN)
S =
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Puc. 2. [lons BbIGPOCOB 3arps3HaIoLLIMX BELLIECTB Ha yi. Muknyxo-Maknas, T/rof,
[Figure 2. Share of pollutant emissions on Miklukho-Maklaya Street, t/year]

JvnHaMuKa moka3aHa B IOJISIX IPEeAeIbHO-I0MYCTUMOM KOHIIEHTPALIMU BpeIHbIX
BemecTB (ITK) ¢ momombio n3onmauii. MU3ommHNM oTCTpanBaInCh IO TIpOTpamMMe
VITP3A «Bxomor» 4.75 s Kaxkaoro IIpUOPUTETHOTO BelllecTBa. B KauecTBe mpuMepa
IIpUBeneM JaHHBIe 0 IMoKcumy a3ora (puc. 3). I1lo ocranibHBIM BelllecTBaM IIPEBbI-
meHuii HopMaTtuBa B 0,8 TTIK He HabGa0ma€eTCS.

st petTaau3alvu OLIEHKU BIMSIHUS BBIOPOCOB aBTOMOOMIBHOIO TpaHCIIOpTa Ha
npujerapre TeppUTOPUU UCIIOIb30BaJICSI METO MPOGUIMPOBAHMS, YKa3blBAIOIIU I
Ha BO3MOXHOCTHU pacCcerMBaHUsI BLIOPOCOB B MPUIOPOXKHOI 30He. Bbidop npodueit
MMPOU3BOAUICS C YYETOM MHTEHCUBHOCTH ABUKEHUSI, PACIIOJIOKEHUST CBETO(DOPOB,
OCTaHOBOK, a TAaKXKe CTPYKTYPHI ITpUJIeramolieii TeppuTopuu. beiio HameyeHo 6 Tpo-
dueii, KOTopble penpe3eHTaTUBHO OTPAXKAIOT CYIIECTBYIOIIYIO 00CTAaHOBKY (puc. 4).
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[lepBriit mpodub TPONIOXKEH BAOJIb JICHUHCKOIO IIPOCIIEKTa, OT IIepeceUeHUs C
yia. Muxkiyxo-Makiiasi 1o HanpaBjAeHUIO B LieHTp. Lleb ero moctpoeHus — onpeaeanTb
aBTOMOOWIbHbBIE BBIOPOCHI B 3aBUCMMOCTH OT HAKOIUICHHUSI TPaHCIIOpTa y cBeTodopa.

Btopoii npoduib pacmoyioXeH MeprneHaAuKy/IsSIpHO IIepBOMY 1 MPU3BaH OLIEHUTh
pacrnpocTpaHeHHe BLIOPOCOB B YCIOBUSIX ITpUJIETalolieil JIeCONapKOBOM 30HBbI.

Tpetuit npoduab BEIOpaH TakKKe MO HAIIPAaBIECHUIO K JIECHOW 30HE C TPOTHUBOIIO-
JIOXKHOM CTOPOHEI € IeJIbI0 COMIOCTABICHUSI OTCYTCTBUS BIUSIHUS aBTOMOOMIBHOTO
IBVKCHUSI.

YeTBepThlii MpoG1Ib HAIIpaBIeH NePIIeHAUKY/IIPHO yiI. Mukiyxo-Makiias B CTO-
POHY CTYI€HUYECKOI'O ropoKa 1 XapaKTepu3yeT pacIpeae/ieHue 3arpsi3HeHUI B yCI0-
BUSIX IIJIOTHOM 3aCTPOMKH.

[Tatseiil mpoduiab, HapaBJEHHBIN MO LIEHTPY AAMUHUCTPATUBHON 30HBI, XapaKTe-
pU3yeT UBMEHEHUST BBIOPOCOB € Y4ETOM 3alLUTHOM 3€JIeHOI 30HbI.

IIecToii mpoduiIb pacIioaoXeH BIOJIb KOpITyca TyMaHUTAPHBIX U COLIMATbHBIX HAyK,
XapakTepu3syeT nepruhepuiiHyIo 30HY C OTHOCUTEIBLHO CIa0bIM IBMKEHNEM aBTOTPaH-
cropra.

Puc. 3. KapTta pacceunBaHusa KOHLEeHTpauun anokcmaa asota (301)
C pacnosioXeHMEM pacyeTHbIX Tovek (PT):
PT 1 (4,25 N0K), PT 4 (1,03 N4K) — y poporu; PT 2 (0,6 NAK) — B doHoBO 30He; PT 3 (2,12 NAK) —

B Xwunoii 3oxe; PT 5 (1,03 N4K), PT 6 (0,84 NAK) — B yuebHol 3oHe, PT 7 (0, 83 NAK) — B y4e6HOI1 30He.
MyHKTVPHOI NMHMel ob6o3HaveHa rpaHnua naonvHum B 0,8 MAK, 3a npegenamu KOTOPOW NPeBbILLEeHne
HOpMaTKBa OT 334aHHOM0 MOLLAAHOro UCTOYHMKA — yi1. Muknyxo-Maknas He HabnopaeTcs.
[Figure 3. Map of dispersion of nitrogen dioxide concentration (301) with location of calculated points (RT):
PT 1 (4,25 MPC), PT 4 (1,08 MPC) — hear the road; PT 2 (0,6 MPC) — in the background area; PT 3 (2,12
MPC) — in the residential area; PT 5 (1,03 MPC), PT 6 (0,84 MPC), PT 7 (0, 83 MPC) — in the study area]
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[Figure 4. Contours of concentration of carbon monoxide data measured at 33 points
(the arrows indicate the direction of the general profiles)]

ITocTpoenue npoduiieiil MPOBOAMIIOCH ITO0 OLIM(GPOBAHHBIM KapTaM B IIPOTpaMMe
Surfare mo ¢pukcupoBaHHBIM Toukam uyepe3 50 MeTpoB. KoHdurypauus npoduieit He
COBITQIET MEXIY COOO0Ii, YTO CBUIETEIbCTBYET O KpaliHe pa3HOOOpa3HbIX YCIOBUSIX
pacnpocTpaHeHHUs BBLIOPOCOB. DTO 00YCIOBAEHO pa3IMUYHBIMU TUITAMU TTpUJIeTatoleit
TePPUTOPUHM, a TAKXKE MECTHBIMU KJIIMMATUIECKUMU U3MEHEHUSIMU (JIOKAJTbHBIMU Ha-
MIpaBJICHUSIMU BeTpa, OpUEHTAIIMEH 3aCTPOIKI, HATMUMEM PACTUTEIbHOCTH M, KOHEU-
HO, MHTEHCHBHOCTBIO IBIKEHHUS aBTOTPAHCIIOPTA).

B xauecTBe mpuMepa IMpUBOASTCS TaHHBIE IO HAIIPaBICHUIO OT JICHWHCKOTO IIpO-
CIIEKTa K JieconapKy. JaHHBII MeTO TTO3BOJISIET IIPOCIECANUTh YTh PACIIPOCTPAaHEHUS
BeIlleCTBa ¥ OLICHUTh 30HBI BIMSHMSA aBToTpaHcropTa. Ha rmpoduiie sspko BeIpaxkeHa
OydepHas pyHKLMS JiecoapKa, npujerarouero K xkuioi s3one PYIH.

ITpuMepoM OTCYTCTBUS paCTUTEIBHOCTHU CITYKUT IMPOodUIb OT Y. Mukityxo-Makas
yepe3 JAeJOBYIO U COLlMalbHO-aKTUBHYIO 30HY r1aBHoro kopnyca PYIH. B nanHoii
30HE 3alllUTHBIE CBOMCTBA pacTUTEIbHOCTH BhIpaKE€HBI cilabee 10 CpaBHEHUIO C JIpy-
TMMU HarpaBJIeHUSIMU.

Kondurypauus raHHoro npouisi 00ycioBjieHa OAHOBPEMEHHbBIM BIMSHUEM ABYX
MCTOYHUKOB aBTOTpaHcropTa: yi. Mukimyxo-Maxknas (100—200 M) 1 ¢ mpoTUBOTIO-
JIOXXHOM cTopoHbI yiI. Camopsl Maresna (300 m).
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Figure 5. The change in the concentration of carbon monoxide
from Leninsky Prospekt to the South-West Forest Park
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Figure 6. Change of carbon monoxide concentration from Miklukho-Maklaya Street
through the business and social-active zone of the main building of the University
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Huzke IIPUBOIUTCA TabM1LIA OLIEHKU BIIUSIHUSI JBUXKEHUSI ABTOTpaHCIIOPTAa HA IpU-

JIETAIOIIYIO TEPPUTOPHIO.

Tabnvuya 4
OueHKa BIMSIHUA aBTOTPAHCNOpPTa Ha NpUJieraioLLyio TeppuTopuio
[paHvLa 30H BAUSHUSA, M
CO NO, H,S Caxa LLym
Mpodunb Ne 1 300 500 300—500 350 500
Mpodunb Ne 2 150 100 150 50 300
Mpodunb Ne 3 100 450 600 500 150
Mpodunb Ne 4 150 200 50 200 200
Mpodunb Ne 5 250 400 0—200; 400—600 0—200; 300—400 350
Mpodunb Ne 6 500 500 200—600 0—300; 400—600 600
Table 4
Assessment of the impact of vehicles on the surrounding area
Border zones of influence, meters
CO NO, H,S Carbon Noise
Profile No. 1 300 500 300—500 350 500
Profile No. 2 150 100 150 50 300
Profile No. 3 100 450 600 500 150
Profile No. 4 150 200 50 200 200
Profile No. 5 250 400 0—200; 400—600 0—200; 300—400 350
Profile No. 6 500 500 200—600 0—300; 400—600 600
3akJiloueHune

[To utoram ucciaenoBaHus onpeeiacHa pacueTHasi MHTCHCUBHOCTD JIBMIKCHMS aB-
TOMOOMJIE B 000MX HaMpaBIeHUSIX 110 yJ1. Mukiyxo-Maxiias: 820 aBToMo0uIeit B yac
u 19 320 3a cyTku.

[TpousBeaeH pacueT MaKCUMaJIbHOTO Pa30BOTO M BaJIOBOTO BbIOpOCA C 11e/1bI0 OTpe-
neneHus npebiineHunii Hopmatusa B 0,8 ITJIK B 3oHe kamnyca. Ero BennumnHa 1mo
yi1. Muxkityxo-Makiast B paiione kammyca PYIH cocraBuia 64,1 1/r. I3 HUX Makcu-
MaJIbHOE 3HaUYe€HUE MPUXOAUTCS Ha okcua yriepona — 50 1/r. IlpuoputeTHBIMU 3a-
IPSI3HUTEISIMU TaKKe BBICTYITAIOT JUOKCHUIBI a30Ta, CaxKa.

HemnocpencTBeHHBIMU 3aMepaMU OIIPeIe/IeHbl YPOBHM 3arpsI3HEHMST BO3AyXa, 1I1y-
MOBBIX Harpy30K, 3JIEKTPOMarHUTHHIX mmoJieii. [1peBrimerne cpenHecyrounbix [1JIK B
BO3IyXe KaMITyca BBISBJICHO IO KOHLEHTpaLllMK AUOKCHAA a3oTa (IIpeBbllieHne — 15
IJ1K). Taxxe ripeBbllieH ypoBeHb ITymMa — 10 80 nb (Hopmatus — 45 1b).

Pe3ynbraTel 3aMepoB BU3yaaIu3UPOBAHbBL: CO3IaHbI CXeMbl TEXHOTEHHBIX Harpy30K
(KapThl 3arpsA3HEHUIA, IITyMOBBIX HArpy30K U 1Ip.).

B pesynsraTe aHanmza rpauyecKuX OCTPOSHW I BISIBJIEHO, UTO HaMboJIee CUJIbHOE
aspajbHOEe 3arpsi3HeHME TEPPUTOPUM KaMIlyca IMPOVCXOAUT CO CTOPOHBI JIeHMHCKOro
MPOCIEKTA U CPaBHUTEILHO MeHbIIe — ¢ yiI. Mukityxo-Makias, xots JIeHuHCKui
MIPOCTIEKT HAXOAUTCS Najibliie. DTO OOBICHSIETCS 00JIee MHTEHCUBHBIM ITOTOKOM aBTO-
MOOMJILHOIO TPAHCIIOPTA M JUIMTEIbHOCTBIO CTOSTHKM Ha PeryJIupyeMoM CBeTODopoM
nepekpectke. Kpome Toro, onpeaeseHHbIN BKJIal BHOCIT aBTOOYCHbBIE OCTAHOBKH,
pacroJjioXKeHHbIE HEMOCPENCTBEHHO BOJIM3M KaMIlyca.
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Assessment of the vehicles impact
on the RUDN University campus

D.V. Boeva, A.P. Khaustov
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6 Miklukho-Maklaya St., Moscow, 117198, Russian Federation

The article reflects the research carried out within the framework of the “Green campus” project.
The project was organized by the Ecological Faculty of RUDN University, the purpose of which was
the monitoring of the RUDN University campus and obtaining detailed information about the
technogenic load on the territory. This paper presents the results of year-round studies of the territory,
which allowed to establish the variability of anthropogenic load from vehicles depending on the seasons.
The article presents the explanation of the vehicles impact assessment methods: instrumental and
calculated methods, as well as their comparison with each other. The results are given in charts and
maps. Identification of priority substances was done that contribute mostly to the atmosphere pollution.

Keywords: impact of vehicles; campus; environmental monitoring; emissions estimation; MPC;
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OCO00OEeHHOCTN MUrpaLum PTYTU B BOAE U AOHHbIX OT/IOXXEHUAX
ycTbeBoW oonactu peku KpacHasa Bo BbeTHame

H.T.T. Hryen, 11.B. Boakosa, B.I. Eroposa

AcTpaxaHCKUI rocyaapCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
Poccuiickas Dedepayus, 414056, Acmpaxaus, yar. Tamuwesa, 161"

B pabore npoBeneHa olieHKa COIEepXKaHUs PTYTH B BOJIE M TOHHBIX OTJIOXKEHUSIX B YCThEBOM 00-
nactu p. KpacHast Bo BoeTHaMe. J/IaHbI TPOCTPaHCTBEHHBIE pacrpee/ieHus PTYTU B pACTBOPEHHOM
U B3BEIIEHHOM (popMax, a TakKe B JOHHBIX OTI0XeHMsIX. MccnemoBanus mpoBoauanch Ha 30 ctaH-
1ax 2 pasa B roji (B iepuos mojoBoabst U MexkeHn) B 2014—2016 rr. [TpoObI TOHHBIX OTIOXKEHU I
0TOMpasIi B TOBEPXHOCTHOM cJioe. [IpocTpaHCTBEHHOE pactipeesieHe PTYTH OCYIIECTBIISIIOCh Me-
TogoM kpuruHra B ArcGIS 10.2.2. YcTtaHOB/IEHO, UTO KOHIIEHTpallls PTYTU B Boze p. KpacHast n3-
Mmensietcs ot 0,05 mo 0,08 mkr/n B MexxeHnu v ot 0,07—0,11 MKr/a B mepron moiaoBoabs. [To Hampas-
JICHUO K MOPIO KOHIIEHTpAaLMKM pACTBOPEHHOM PTYTH YMeHbIauch. ConepXkaHue pTYTH B B3BEIIICH -
HOU (popMe M TOHHBIX OTJIOXEHMSIX YBEJIUUMBACTCS O HAIMPABACHUIO K MOPIO U JTOCTUTAET
MaKCUMyMa B MapruHaJIbHOM (puiibTpe. B peuHbIx Bojgax riaBHble (pOpMbI CYIIIECTBOBAHUST PTYTU —
pacTBOpeHHas ¥ B3BellIeHHasI, a B MAPTUHAJILHOM (DUJIBTPEe — B JOHHBIX OTIOXKEeHHUsIX. JJOHHBIE OT-
JIOXXEHMUS! ycTheBOM obsactu p. KpacHast otinyatorces 6oJiee BHICOKUMM cozepxkaHueM Hg o cpaBHe-
HUIO C HE3arpsi3HEHHBIMU TPYHTAMU B BOIOEMaX YMEPEHHBIX U CEBEPHBIX IIUPOT M TOHHBIMU OT-
JIOKEHUSIMU BOJTHBIX OOBEKTOB APYroit obnactu BreTHaMa.

KimoueBbie ciioBa: ycTheBast 00J1aCTh; PTYTh; JOHHBIC OTJIOXEHHS; TPOCTPAHCTBEHHAsI UHTEPIIO-
JIAIUST; KPUTUHT; MApTUHATBHBIN (QUIBTP

BeepeHune

PTyTh iBASIETCS OMHUM U3 HanboJiee TOKCUMYHBIX METAJLJIOB, Yalle IpyruxX BCTpeva-
eMBbIM B OKpyxXaltolleil cpeae. B BogHOIi cpelie pTyTh CYILLECTBYET B PACTBOPEHHBIX,
B3BEIICHHBIX (pOpMax B BoAe M TOHHBIX OTI0XeHMIX ([1O). OCHOBHBIMU pacTBOPEH-
HBIMU hopMaMuU PTYTH SIBISTIOTCS 2eMeHTapHast pryTh (Hg"), KoMriekcHble coeam-
Henust Hg?" ¢ pasnuHbIMU HEOPraHNYECKUMU U OPraHNYECKIMU JIUTaHIaAMK U Opra-
HU4Yeckue (opMbl MeTaslia, TIaBHBIM 00pa3oM METUI0Bas (CH3Hg+) U JUMETUII0BAsK
prytb (CH;HgCH,) [1; 2]. B cB43U ¢ yeM IIpu UCCIIEIOBAHUM PTYTHOTO 3arpsI3HEHUS
HEoOXOIMMO paccMaTpUBaTh COAEPKAHUE U paclpeiesIeHUs KaK PTYTU, TaK U €€ CO-
eIMHEHUI B pa3IMIHBIX (DOopMaXx.

© Hryen H.T.T., Bonkosa 1.B., Eroposa B.1., 2018
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CopepxaHue pTyTH B BOTHOU cpeJie OTpeesieTcs] COBOKYITHOCTBIO (paKTOPOB, B
TOM YHCJIe MYTIMU TTOCTYTUICHUST M PACCTOSTHUEM OT IIPUPOIHBIX M AaHTPOTIOTEHHBIX
HUCTOYHUKOB. YcTheBast 001acThb p. KpacHas siBisieTcsl BaXKHbBIM [IPOMBILLIEHHBIM LIEH -
TpoM Ha ceBepe BbeTHaMa. K OCHOBHBIM aHTPOINOT€HHbIM MCTOYHUKAM PTYTH Ha 3TOM
TePPUTOPUHU OTHOCSITCSI C:KUTaHKWE TOIUIMBA, TIPOU3BOJICTBO MEPBUYHBIX METAJIJIOB,
0COOEHHO 30JI0Ta, MICTOYHUKY CBETA C COAEPKAHMEM PTYTH, CXKUTaHUE Y pa3MellleHre
otxo10B [3—5]. B HacTosl1iee BpeMst pTYTHOE 3arpsi3HEeHUE pacCMaTpUBaeTCsl Kak ce-
pbe3Has mpobaeMa TaHHoO obnacTr. TakuM ob6pa3oM, MccaeaoBaHNe COMEPKaHUS 1
pacnpenesieHus pasIndHbIX GOPM PTYTH SIBJISIETCS aKTyaJbHBIM BOIIPOCOM U TpPeOyeT
0Cc000ro BHUMAHMS.

Llenb paboThl — ompeaeeHrue YPOBHS COAePXKAHMSI PTYTH B BOJE U JOHHBIX OTJIO-
KEHHUSIX, a TAKXKe ee MPOCTPAHCTBEHHOTO pacrpelie/ieHusT B YCTheBOI 001acTu
p. KpacHas.

MaTepMan n MmetToabl UcciiegoeaHus

Pexka KpacHas siBisteTcst HanOoJIbIIeit 13 peK Ha ceBepe BreTHama. OHa nmeeT aBa
OCHOBHBIX TTPUTOKA: MMpaBbIii — peka Jla u neBwiii — peka Jlo [3]. st HaceneHus
p. KpacHas BeImoHsIeT BaxkHbIe (DYHKIIMM: OHA SIBJISIETCS OOBEKTOM peKpealuu, Uc-
TOYHUKOM BOJIbI JJIST CEJILCKOTO XO35IMCTBA, MPOMBIIIUIEHHOCTU Y TPUEMHUKOM JIJIST
CTOYHBIX Bobl. O0beKTaMU HccaeaoBaHus 0bLTH Boaa 1 J1O ycTbeBoit odnactu p. Kpac-
Has. BepllunHa ycTbeBoii 001acTU HaxoauTces B 210 KM OT MOPSI, HEMHOTO HUXKE YCThSI
IIPUTOKOB. Hike BepIIMHBI HAYMHACTCS TJIaBHBIN pyKaB IeJIbThI, UMCIOIINNA TO Xe
Ha3zBaHue. OT IIIaBHOTO pyKaBa JIeJIBTHI BJIEBO M BIIPABO OTXOIST pyKaBa [laii, banar,
Yamu, Henuxko (puc. 1).

VYerbeBast 061acTh p. KpacHast OTHOCUTCS K 3CTyapHO-IIeJIbTOBOMY TUITY [4] 1 pa3-
JIeJIsIeTCSl Ha OOIIMPHYI0 MHOTOPYKABHYIO JIEJIETY, HEOOJIbIIINE 3CTyapri Ha HUKHUX
yJacTKaX HEKOTOPBIX PYKABOB M OTKPBITOE IIPUTITY00€E IIPWIMBHOE YCThEBOE B3MOPEE.
YerbeBoe B3aMopbe p. KpacHast 3aHuMaeT mpuopekHyto 30Hy 3aanBa bak6o BoctouHo-
r'o MOpsI.

HccnenoBanus npoBoawinch Ha 30 cTaHIIMSIX HA OCHOBHBIX JI€JIBTOBBIX BOJIOTOKAX
(peka Kpachas u pykaBa [ait, banat, Yanu, Heuako) u B3mopswe (puc. 1).

MaTtepuanaoM Ijist UCCAeA0BaHUS CYXKUar 00pa3ibl Boabl U JJO. OT60op mpobd Boab
u J1O ocyiuecTBastcs B MexXeHb U ojioBoabe 2014—2016 I'T. ¥ IpOBOAUIICS COTTIACHO
I'OCT 31861—2002 [6] u TOCT 17.1.5.01—80 [7].

J1O oToupanu gHoYepIiaTesieM ¢ TiyonHoi 3axBata 0—10 cM (ITOBepXHOCTHBIH
cioit O).

Bony ¢punbsrpoBaimn uepe3 MeMOpaHHBIN GUILTP ¢ nuameTpoM Top 0,45 Mxm. OUIETp
BBICYILIMBAJIA 1 OIIPEAEIISUIM COepKaHMe PTYTH Ha B3BELLIEHHOM BEIECTBE, C TTOCIEIY-
IOLIMM MepecyeToM Ha 00beM MpouIbTpoBaHHOI Boabl. Kaxnbiil oOpasel Cyluiu B
teyeHue 11 gacos mpu remmeparype 110 °C, moce yero onpenensum cogepxxanue Hg [8].

CopepxaHue pTyTH B KaXmoit mpooe Boasl u 1O onpenensiiv B 1adbopatopun 610-
XUMMU Kadeapbl MHXEHEPHOM 9K0JIorMi BheTHAMCKOro MOpCKOro yHMBEpCUTETa Ha
pTtyTHOM aHanu3atope PA-915+ ¢ nmpuctaskoii ITMPO aToMHO-a0COPOLIMOHHBIM M€-
TOIOM XOJIOAHOTO Mapa ¢ nuanazoHom usmepenus 0,001—5 mr/kr [7].
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Puc. 1. Kapta-cxema paiioHa nccnegosaHvs: ® — mecto npob otéopa
[Figure 1. Index map of the study area: ® — sampling location]

Craructndeckast o00padboTKa pe3yabraToB MPOBOAMIIACH C UCTIOIBL30BAHUEM SI3bIKA
nporpammupoBaHus R-3.5.1 for Windows. Pe3ynbrarsl mpeactaBiaeHbl B BUIE CPETHUX
3HAUYEHUI ¥ UX OIUOOK (Xt mx). JloCTOBEpHOCTh pa3 MUl OLlEHUBAJIaCh METOIOM
nucnepcruoHHoro aHanusa (ANOVA) npu ypoHe 3HauumocTtu p < 0,05.

[IpocTpaHcTBEeHHOE pacIIpeaeIeHIE PTYTH OCYIIECTBIISIIIOCH METOIOM KPUTHHTA B
nporpammMe ArcGIS 10.2.2, KOTOPHI UCITONB3YeT BApUOrpaMMYy JIJisl BEIpaxKeHUS TTPO-
CTPAHCTBEHHOTO U3MEHEHUS 1 MUHUMU3UPYET MOrPEITHOCTh IPOTHO3UPYEMbIX 3Ha-
YeHUI, OLIeHUBaeMbIX IIPOCTPAHCTBEHHBIM pacripeneieHueM [9]. B KoHTekcTe reo-
CTaTUCTUKU KPUTUHT SIBJISIETCS 0000IIEHHBIM METOIOM JIMHEHOM Perpeccui, 1uc-
MOJIb3YeMbIM C BAPUOTPAMMOBOI1 MOJIEJIbIO [IJIS1 UHTEPITOJISILIMY MTPOCTPAHCTBEHHbIX
IaHHBIX. B HalleM McciaenoBaHUM IIPOCTPAHCTBEHHBIMU JAHHBIMU SIBJISTFOTCSI M3MeE-
pPEHHbIe KOHIICHTPAIlM PTYTU PaCTBOPEHHOI, B3BeleHHO 1 B J1O.

Pe3y.l1bTaTbl nccnengoBaHNda n ux 06cy)|(p,e|-|v|e

KonueHTpauuu pTyTH B pacTBOpeHHOM 1 B3BelIeHHOM (popMax 1 B JIO B OCHOBHBIX
BOJOTOKAX M B3MOPbE YCTheBOI 001acTu p. KpacHas mpencrapiieHbl B Ta0IULIE.

PacTBOopeHHasi pTyTh

Kak BumHO 13 TabJIUIIEI, CpeIHMEe KOHIIEHTPALIMI PAaCTBOPEHHOM PTYTH B BOZIE YCThE-
Boi1 obnmactu p. KpacHas Bapeupytot ot 0,007 go 0,11 mxr/n. Hanbonble KOHLIEH-
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Tpauuu pactBopeHHBIX popm Hg (0,98—0,11 MKr/)1) HabGII00a1MCh B BEPLIMHE ACTBTHI
(Ct. 1) p. Kpacnas, tie cocpe1oTOYEHBI XUMUYECKUE IIPEATIPUSTHS U IIPOMBIIUICHHEIE
neHTpbl. Ha Becex nccnenyembix yuactkax p. KpacHast KOHLIEHTpalys MeTaljla OTME-
yeHa B 3—4 pa3sa OoJblile, yeM ero cogepxanue B Yanu, Heunko u Jlait, paBHoe B
cpendem 0,035 MKr/71.

ITpocTpaHcTBEeHHOE paclipeleieHue PaCTBOPEHHOM (DOPMBI PTYTH 110 Pa3IMIHBIM
TUAPOJIOIMYECKIM Ce30HaM IIPeACTaBJIEHO Ha puc. 2.

Tabnuua
CopepixaHusa pasnnyHbiX GOpM PTYTU B YCTbeBOM o6nactu p. KpacHas
(a, b, c — paznuuua poctoBepHbi npu p < 0,05)
Cranun KoHueHTpauun pTytn
PactBopeHHasa dopma, Mkr/n | BaeelweHHasa dopma, MKr/n a0, mr/kr
Peka KpacHasa
Cr1 0,11£0,01° 0,070,012 0,15+£0,01°
Cr.3 0,07 +0,012 0,06 0,1 0,82 +0,02?2
Cr7 0,06 +0,01% 0,65+ 0,1°° 1,23+0,0172°
MpuTtokmn
Yanun 0,035+0,012 0,22+0,112 0,16 +0,012
HbuHko 0,055+0,01?2 0,26 £ 0,22 0,54 +0,0112
Hait 0,02+0,012 0,38+0,1?2 0,78 +0,012
Bamopbe
Cr. 12 0,075+0,012 0,75+0,22 1,3+0,72
Cr. 22 0,018 0,012 0,42+0,12 0,75+0,12
Ct.32 0,008 +0,01° 0,25+0,012 0,65+0,12
Cr. 42 0,007 £0,012 0,12+0,012 0,55+0,012
Table 1

Content of different forms of mercury in the estuary area of the Red River
(a, b, c — the differences were significant at p < 0.05)

Mercury concentration
Stations
Dissolved form, pg/I Suspended form, ug/I BS, ug/!
The Red River
St. 1 0.11£0.012 0.07 £0.012 0.15+0.012
St.3 0.07+0.012 0.06 +0.1° 0.82+0.02°
St.7 0.06 +0.01% 0.65+0.1%° 1.23+0.017%
Branches
Traly 0.035+0.012 0.22+0.112 0.16 £0.012
Ninh Co 0.055+0.012 0.26+0.22 0.54+0.0112
Dai 0.02£0.012 0.38+0.12 0.78 £0.01
Seashore
St. 12 0.075+0.012 0.75+0.22 1.3+£0.72
St. 22 0.018 £0.012 0.42+0.12 0.75+0.12
St. 32 0.008 +0.012 0.25+0.012 0.65+0.12
St. 42 0.007 £0.012 0.12+0.012 0.55+0.012
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Puc. 2. [pocTpaHCTBEHHOE pacnpenesneHe pacTBOPEHHOM PTyTU B BOAE
B yCTbeBOM 0bnactu p. KpacHas 3a 2014—2016 rr.:
a — B nepuoa nonoBoabs; 6 — B MeXeHn
[Figure 2. The spatial distribution of dissolved mercury in water
in the mouth area of the Red River for 2014—2016:
a — during the flood period; 6 — in low water]

ConepxxaHue paCTBOPEHHOM pTyTU B peuHoil Boae p. KpacHas pacripeaeneHo He-
paBHOMepHO 1 u3MeHsietcs ot 0,05 mo 0,08 mxr/n B Mexxernu u ot 0,07—0,11 MKr/71 B
MepUOI ITOJIOBOIbsI. MUHMMaJbHAsI KOHLIEHTpalus BoisiBieHa Ha CT. 7. B yctbe p. Kpac-
Has (CT. 12) comep:xaHue pTyTU Bo3pacTaeT 1o cpaBHeHuUIo ¢ CT. 7 B 1,5 pa3 1 cocTaB-
qstet B cpenHem 0,075 mkr/n. B mpuieraroiieii yacTu akBaTOpuu 3aiuBa bak06o 1o
HaIlpaBJICHUIO K MOPIO KOHLIEHTpALIMsSI pACTBOPEHHOM PTYTU YMEHbIIIAETCS.

ITo nannbiM uccnenoBanus H.B. Jlodyca u ap. (2011), cpeaHsist KOHLEHTpalLMs pac-
TBOPEHHOI PTYTH B He3aTrPsI3HEHHBIX ITPECHBIX BOJAX CEBEPHBIX M YMEPEHHBIX IIUPOT
cocrapisieT 0,005—0,015 mkr/71 [8]. B IBETHBIX BOax 03ep U peK, 00raThIX TYMHUHOBBIM
BEIIECTBOM, OHA MOXeT poxoauTh mo 0,02 mxr/n [10].

HanHble 0 KoHLeHTpauu Hg B BogoeMax TpOIIMYECKOrO PEruoHa CyIIeCTBEHHO
OTJIMYAIOTCS ApyT OT Apyra. B Boge pex KOxxHO#t AMepuKM cofaepkaHue paCTBOPEHHO
prytu kosieosercs ot 0,003 mo 0,01 mxr/n [10]. Bonsl p. byHr (mposunuus Xye, LieH-
TpanbHbIl BeeTHaM) cogepzkar ot 0,001 1o 0,021 mkr/x [8]. B Bogoemax KOxHoTrO
BreTtHama cpemHsIsSI KOHLIEHTpalys B IpecHbIX Bomax coctapisieT 0,013—0,04 mxr/m1 [ 3].

TakuMm oO6pa3zoM, comep:KaHHE paCTBOPEHHOI PTYTH B BOJAE YCTheBOI 00J1aCTH
p. KpacHast HECKOJIbKO BHIIIIE TI0 CPAaBHEHUIO ¢ BeIMIMHAMMU, YKa3aHHBIMM V1T He3a-
I'PSIBHEHHBIX MIPECHBIX BOJ YMEPEHHBIX M CEBEPHBIX IIIMPOT, a TAKKe JIJIsI IPECHBIX BO-
IHBIX 00beKTOB FOxHOIT AMepuku, [lentpanbHoro u KOxxHoro BoeTHama.

B BoioeMax raBHbIe pacTBOpeHHbIe (DOPMBI MeTaslla — s1eMeHTapHast pryTh (Hg)
M KOMILUIEKCHBIe coeqrHeHnst Hg?' ¢ pasImuHbIMI HEOpraHMYeCKIMU U OpraHide-
CKMMH JIMTaHIAMU, a TAaKXe ero opraHndeckue opmel. BeIsIBIeHO, YTO IIOBEPXHOCT-
HbIe BOIBI MOTYT ObITh NepeHachieHbl Hg” o cpaBHeHnI0 ¢ aTMocdepoii 1 n3-3a ee
BBICOKOI JIeTy4ecTH (3JeMeHTapHas pTyTh ObIcTpo uctiapsiercs) [2; 10]. Beicokast Tem-
reparypa NOBEPXHOCTHBIX BOJ B TPOMUKAX MOXET YBEJIMUMBATh CKOPOCTh 3TOIO MPO-
1iecca, CrocoOCTBYS CHVXKEHU IO KOHLIEHTPALIMU PTYTH B TOBEPXHOCTHOM CJIO€ CTOSTYMX
BOJOEMOB M MEJIKOBOJIHBIX IIPUTOKOB.
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B3BeweHHas ¢popma pTyTH

Kaxk BugHo 13 TabaUIIBI, B OOJIBIIMHCTBE OTOOPaHHBIX TPoO BoAkl p. KpacHas co-
Jiep>KaHue paCTBOPEHHOI PTYTU B HECKOJIBKO pa3 BhIlE TAKOTO B B3BEILIEHHOM Bellle-
ctBe. [1o HampaBJIeHUIO K MOPIO KOHLIEHTPALMs B3BEIICHHOM (DOPMBI PTYTH B BOJIO-
TOKaX MOBBIIIAETCI U JOCTUTAEeT B ycThsax 0,6—0,7 MKr/i1. Boicokast KOHLIEHTpaLIMsI
Takxke HabJoaanack Ha pacctossHUM 25—30 kM ot G6epera (puc. 3).

IIpu cMenieHMU MOPCKUX U PEYHBIX BOJI TPeoOpa3yoTcsl MUTpALIMOHHbIE (POPMBbI
XMMUYECKUX 3JIEMEHTOB U (DOPMUPYETCS TeOXMMHMIECKHUI Oapbep «peka — mMope» [1;
11]. Taxkoi1 y3Kuii TTosic Ha3bIBaeTCS MapruHaJbHBIM (uasTpoM [11].
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Puc. 3. lMpocTpaHcTBEHHOE pacnpeneneHve B3BeLleHHo GopMbl pPTyTH
B yCTbeBOM obnactu p. KpacHasa B 2014—2016 rr.
[Figure 3. Spatial distribution of mercury suspended form in the estuary area
of the Red River for 2014—2016]

MapruHaibHbBII QUIBETP XapaKTepu3yeTcs aacopOlLmeil HeopraHMYeCKNX U opra-
HUYECKUX PACTBOPEHHBIX BEIIECTB C COIMYTCTBYIOLINM 3aXBaTOM PAaCTBOPEHHBIX (DOPM
Pa3IMYIHBIX METAJUIOB [11], YTO MOXET IPUBOAUTH K ITOBBIIICHHUIO JOJIN PTYTH, IIepe-
HOCHMOI Ha B3BCIICHHOM BellleCTBE.

Bo B3Mopbe KOHIIeHTpallusl B3BeIlIeHHOM (hopMBbl pTYyTU cHMxKaeTcs 10 0,1 MKr/n
(Ha Cr. 42). Coaep:kaHue B3BeLIEHHBIX (DOPM MeTajlia CHUXKAETCS BCAEACTBHE YMEHb-
LIEHWS O0IIel KOHLIEHTPALIMK B3BECH Y CAMOOYMILIEHUST BOIHOM 9KOCHUCTEMBI OT ped-
HOTO MaTepHralia 1 Iepexoa K MOPCKUM YCIIOBUSIM.
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PTyTb B AOHHbIX OTJIOXKeHUAX

Conepxanue Hg B J1O p. KpacHast HaOmtomaeTcs B peaeiax 0,1—1,25 Mr/Kr cyxoi
Macchl. B BepxHeM TedyeHu1 OHO BapbUpyeT B y3KOM MHTEPBaJIe U UMeeT MUHUMAaJIbHOE
s3HaueHue (0,09—0,19 mr/Kr cyxoit macchl). B cpeaHeM Te4ueHUM OHO OTMEYEHO Ha
yposHe 0,7—0,8 MI/Kr BceICTBIE MHTEHCUBHOTO MOCTYIUICHUS PTYTH M3 UCTOUHUKOB.
MaxkcumainbHble KoHLIeHTpanuu Hg B rpyHTax (1,25 MI/KT) OTMEYEeHBI B YCThe PEKH
(C1.7) (puc. 4).

Puc. 4. [poCcTpaHCTBEHHOE pacnpeaeneHmne PTyTn B AOHHbIX OTIOKEHUAX
B yCTbeBoOl ob6nactu p. KpacHasa B 2014—2016 rr.
[Figure 4. Spatial distribution of mercury in bottom sediments in the estuary area
of the Red River for 2014—2016]

Huzkue 3HaueHUS MCClienyeMOoTo rokKa3aresis BbisiBiaeHbI 1 111 J1O mpuroka Yanm —
0,16 Mr/Kr, conepxkaHue MeTallla B TpyHTax mpuTokoB HerHko 1 Jlait cocTaBuiio B
cpennem 0,6—0,7 mr/(kr cyxoit maccel). Ha B3mopne cogepxkanue Hg B J1O nokasbi-
BaeT MaKCMMaJibHOE 3HaYeHUE B ycThe OCHOBHOTO pyciia (Ct. 12), a manbliie yMeHblIa-
eTcsi 10 (hOHOBOTO.

KoH1eHTpauus MeTaia B IpyHTax ycTheBoii oomactu p. KpacHast HabmomaeTcs B
npenenax 0,1—1,3 Mr/Kr cyxoit Maccbl. MOXHO OTMETUTD, 4To 1Jis1 J1O 3TOi 30HBI Xa-
paKkTepHBI 00Jiee BEICOKME KOHLIEHTPAIIMU 3JIeMeHTa 1o cpaBHeHUIo ¢ 1O He3arpsis-
HEHHBIX BOJIOEMOB YMEPEHHBIX U ceBepHBIX IKPOT EBponkl, CeBepHOIt AMEpUKU 1
BOJOEMOB IpYyIrux objacteil BeeTHama.
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B peuHbIX BOgHBIX 00BbEKTax ycTheBoi obyiactu p. KpacHast rmaBHbIMU (hopMaMu
CYIIECTBOBAHUS PTYTH SIBISIOTCS pacTBOpPEHHAS M B3BelIeHHAd. B MapruHaabHOM
¢mIBTpe OCHOBHAS YacTh B3BeIIeHHOM (DopMBI pTyTH BhITTagaeT B J1O [12].

BbiBOAbI

YcTaHOBJIEHO, UTO MaKCUMaJIbHbIE COJIEPXKaHMSI PACTBOPEHHON PTYTU HAOIIOATUCH
B BepiumHe aeibThl (0,08 Mkr/71 B Mexkenu 1 0,11 MKr/a B mooBonbe). I1o Hampabite-
HUIO K MOPIO €€ KOHLICHTPALMsI YMEHbIIIAIaCh.

Oco0eHHOCTh pacmpeneieHUs pTYTH B B3BellleHHBIX (popmax u JIO B ycTbeBOI 00-
nactu p. KpacHast 3akiniodaeTcs B yBeJIMUCHUH €€ KOHLICHTPALIMK B IEJIBTOBBIX BOIO-
TOKaXx 110 HaIlpaBJICHUIO K MOPIO, MAKCUMAaJIbHBIX 3HAUEHUSIX B YCThsIX p. KpacHas u
00111eM YObIBaIOIIEM IPAIMEHTE Ha B3MOPLE.

O BO10€MOB HCCIeTOBAaHHOTO PErMOHA OTJINYAIOTCs 00JIe€ BHICOKUM COAEPXKaHU -
eM Hg no cpaBHeHMIO C He3arpsiI3HEHHbIMU IT'PYHTAMM B BOAOEMaX YMEPEHHbBIX U Ce-
BEPHLIX LIMPOT, a TakKe ¢ JIO BogHbIX 00BEKTOB Npyrux obdjacteit BberHama. JloHHbIE
OTJIOXKEHMS Ha paccTosHIM 25— 30 KM oT Oepera, HaXoasICh B MapruHaILHOM (DUITBTPE,
MapKUPYIOT JJOKAJIbHBIE Oapbephbl BHYTPU YCThEBOM 00JIACTH.
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Peculiarities of migration of mercury
in water and bottom sediments of the estuary area of
the Red River (Vietnam)

N.T.T. Nguyen, 1.V. Volkova, V.I. Egorova

Astrakhan State Technical University
16G Tatischeva St., Astrakhan, 414056, Russian Federation

The paper assessed the content of mercury in water and bottom sediments in the mouth area of the
Red River of Vietnam. Given the spatial distribution of mercury in the dissolved, suspended forms and
in sediments. The studies were conducted at 30 stations 2 times a year (during the flood and low-water
periods) in 2014—2016. Samples of bottom sediments were collected in the surface layer. The spatial
distribution of mercury was carried out using the kriging method in ArcGIS 10.2.2. During the study
period it was found that the concentration of mercury in the water of the Red River varies from 0,05
to 0,08 pg/1 during low-water periods and 0,07 to 0,11 pg/1 during the flood period. Towards the sea,
the concentration of dissolved mercury decreased. Mercury concentrations in suspended form and
bottom sediments increase towards the sea and reach a maximum in the marginal filter. In river waters,
the main forms of mercury existence are dissolved and suspended, and in the marginal filter — in bottom
sediments. The bottom sediments of the estuary area of the Red River are distinguished by a higher
content of Hg compared to uncontaminated soils in reservoirs of temperate and northern latitudes, as
well as with bottom sediments of water bodies in another region of Vietnam.

Keywords: estuary area; mercury; bottom sediments; spatial interpolation; kriging; marginal filter
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AdencrtBue 3aNeKTPoOMarHUTHOro NoJis HU3KOM 4YaCcTOTbl
Ha QNYKTYUPYIOLLLYIO aCUMMETPUIO APEeBECHbIX pacTeHUNn

B.J. Honouckuii'3, A.B. Cymuna®

! KpacHOSIpcK1it TOCYIapCTBEHHBIIT arpapHbIil YHIBEPCUTET
Poccuiickan @edepayus, 660049, Kpacnospck, np. Mupa, 90
2 XakaccKuii rocyIapcTBeHHBII yHuBepcuTeT nvern H.B. KataHosa
Poccuiickan Pedepayus, Pecnybauka Xaxacus, 655017, Abakan, ya. Jlenuna, 90
3 Cubupckuii eepatbHbIil yHUBEPCUTET
Poccuiickan ©edepayus, 660041, Kpacnospck, np. Ceob600ubiil, 79

B craTbhe aHanu3MpyeTcs BAUSIHUE 9KOJOTUIECKHUX (DAKTOPOB (hM3UUECKOM U XUMUIECKOM TIPH-
pOJibl Ha TTOKa3aTe v CTaOWIBHOCTU Pa3BUTUSI TPEX BUIOB IPEBECHBIX PACTEHUIA: CUPEHU OOBIKHO-
BEHHOI, SI0JI0HU CMOMPCKOIi1, Oepe3bl moBUCIoi. OnpeaenaeHre BeIMYMHBI MHIEKCa (PIyKTyrpYyIOIeit
acumMetpun (PA) 1o mMpuHe ABYX MOJOBUH JIMCTHEB BBITTOJIHSUIOCh HA paCTeHUsIX, Ipou3pacTa-
IOIIMX B 3€JIEHOM 30He (KOHTPOJIb), B 3€JIEHOI 30HE T/l BBICOKOBOJIBTHBIMU JIMHUSIMU JIEKTPOTIE-
penauu (JIBII 220 kB) (pusuueckuit pakTop, onsbIT 1), a Takke B I. KpacHosipcke B yCI0BUSIX 3a-
IpsI3HEHUS aTMOC(EPHOTO BO3AyXa BHIXJIOITHBIMU Ta3aMU aBTOMOOMIEH (XMMUUECKUI (paKTOP, OTIBIT
2). 3naueHus nHaekca A cupeHr 0OBIKHOBEHHOI U SI0JIOHU CMOMPCKOIA, OTIpeie/ICHHBIC JIJ1s1 KOH-
TpOJbHBIX BapraHTOB, coctaBuu 0,024 1 0,028, a paccuntanubie 1151 onbiToB 1 12 — 0,032 10,039,
0,029 1 0,030 cOOTBETCTBEHHO. YCTAHOBJIEHO, YTO BhIpaXKalOIIMECs B ITOSIBJICHUN aCUMMETPUHN JINCTA
OTBETHBIE peaKII1 CUPEHU OOBIKHOBEHHOM 1 SI0JI0HM CUOMPCKOM Ha (DU3NUECKUIA IKOJTOTUIECKUIA
(hakTOp — 3MEKTPOMArHUTHOE U3JTYYEHNE IMPOMBIIIJICHHO YaCTOThl — TPOSIBIISIIOTCS CUJIbHEE T10
CpPaBHEHMIO C peakIMsAMU Ha XUMWYECKUI (haKTOp — BBIXJIOMTHbBIE Ta3bl aBToMOOMIIei. [TokazaHo,
YTO BEJIMYMHBI MHIEKCOB DA 107 10HU CUOMPCKOI M CUPEHU OOBIKHOBEHHOI MOTYT BBICTYIIATh UyB-
CTBUTEIBLHBIM TI0Ka3aTeJeM TTPU BBITIOJIHEHUY MOHUTOPUHTA aHTPOTIOTEHHOM HAarpy3Ku Ha OKpy-
KAIOIILYIO CPey B BUJIE IEPEMEHHOTO 3JIEKTPOMAarHUTHOTO TT0JISI TPOMBIIILIEHHOM YacToThl. MHaeKC
DA Gepesbl MOBUCION, paCCUMTAHHBINA IyTeM U3MEPEHUSI IIIMPUHBI TTPaBOM 1 JIEBOM MTOJIOBUH JINCTA,
SIBJISIETCSI MEHEE YYBCTBUTEILHBIM TTOKa3aTeJIeM, YeM B CJTydae C CUPeHbI0 00ObIKHOBEHHOI 1 SI0JI0HE i
CUOMPCKOM.

Kirouessie ciioBa: s1010Hs cuOMpPCKast; CHpeHb 00BIKHOBEHHAs ; Oepe3a IOBHUCIas ; JIUCT; IIMPUHA;
ACUMMETPUSI; IMHUU JIEKTPOIIepeIadl; aBTOMOOMIbHBIE BLIOPOCHI

BeBepeHue

CeroaHs B pe3yJibTaTe aKTHUBHOM aHTPOIIOTEHHOM MesITeIbHOCTU YPOBEHDb HETaTHB-
HOTO BJIMSIHUSI XUMUYECKUX U PU3NIECKUX (haKTOPOB HA COCTOSTHUE OKpYyXKalolei

© IMononckuii B.U., Cymuna A.B., 2018

O]
L@-; This work is licensed under a Creative Commons Attribution 4.0 International License

ECOLOGY 441



[Mononckuit B.1., Cymuna A.B. Becmnuk PYJ/IH. Cepusi: Dxonoeus u 6ezonacHocms jcusre0esmeabHOCmU.
2018. T. 26. Ne 4. C. 441—448

cpedbl He CHIKaeTces. B uncie qeiicTBYommx Gu3niecKnX 3KOJOrMIecKrX (pakTopoB
MOXKHO BBIIEIUTD 3JIEKTPOMATHUTHOE I0JIe, KOTOPOE MPEACTaBICHO INTaBHLIM 00pa3oM
BBICOKOYACTOTHBIM (COTOBAsI CBSI3b) M HU3KOYACTOTHBIM (JIMHUM 3JIEKTpOIIepeaun
BBICOKOT'O HaIlIpsIXKEHUST) U3IydeHeM. BhICOKOBOIBTHBIE IMHUK 3JIEKTpoIiepeIaun
(JIDIT) oTHOCATCS K OTHUM U3 CAMBIX paclpOCTPaHEHHBIX UCTOYHUKOB 3JIEKTpOMar-
HUTHOTO U3JIy4eHUs.

BnusiHue a1eKTpoMarHuTHOIO MOJISl Ha IIPOLIECCHl POCTa M Pa3BUTHUS PACTEHU C
MMO3UIIMI BO3MOKHBIX (DU3MOJIOTUUECKUX U OMOXMMMUYECKUX peaKIIUil IIpeaCcTaBIeHO
B 0030pe [1]. ITokazaHO, YTO 3J1€KTPOMArHUTHOE 3arpsi3HeHUEe Cpelbl YXYIIIaeT CO-
crostHre (PiIophl U (hayHBI B IPUPOIHBIX U CEMUTEOHBIX TaHAmadTax [2]. DneKkTpomar-
HUTHOE TI0JIe OT JIMHUU 3JICKTPOIIePeIadl BHICOKOTO HATIPSIKEHMST MOXKET OTPUIIATE]b-
HO BO3JEMCTBOBAaTh Ha (PU3MOJIOTMYECKOE COCTOSIHUE pacTeHuid [3; 4], ypoxkailHOCTb
CeJIbCKOXO3MCTBEHHBIX KYJBTYp [5], cCHOCOOHO MHAYLIMPOBATb FTEHOTOKCUYECKUA (-
(exT y pactenmii [6].

OnHoIi 13 OCHOBHBIX ITPO0OJIEM COBPEMEHHOI OMOIOrMYeCKOM HayKH SIBJISIETCSI OLIEH -
Ka 0€30MacHOCTU OKPYXXarolIel Cpebl C TOUKU 3pEHUs O0IIIECTBEHHOTO 3paBoOXpa-
HeHMs. B ee pellieHu MOXeT ObITh ITOJIE3HBIM YCTAaHOBJIEHME CTaHIapTa 0€30MacCHOCTH
JUUIS OKpYXKalollel Cpelibl 0 XMMUYECKOMY U (pU3nIecKoMy (paKTopaM, OCHOBBIBASICh
Ha OuojornyeckoM mMapkepe. I1pu 3ToM 1e1ecoobpa3HO UCIIOAb30BaTh ITI0Ka3aTellb,
HUMEIOIINI CBSI3b C DYHKIIMOHAIBHBIM COCTOSHMEM OpraHM3Ma 1 00JIanaroliuil yHU-
BepCaJbHOM YYBCTBUTEIbHOCTHIO K PAa3IMUHBIM 3KOJOTrMYeCKUM (pakTopam. Takum
ImoKasaTeIeM MOXET CIIYXXUTb MHAeKC GayKryupyoomeit acumMmeTpun (PA) muctbeB
[7—10], KOTOPHIf MCIIOIB3YEeTCSI HAa MPaKTUKE IIpY OMOMHINKALIMY aHTPOIIOTeHHO
Harpy3ku Ha okpyxatounyto cpeay [11]. Ha cerogHsiiHuii AeHb BOIIPOCaM BO3AEICTBUS
IIeEPEeMEHHOTI0 3JIEKTPOMATHUTHOTO T10JIST IIPOMBIIIUIEHHOI YacToThl Ha A pacTeHUit
MOCBSILIEHBI JIMIIb eAUHUYHbIC uccaeaoBaHus [12—14].

Llenbio paboThl siBsIETCS onpeaeneHre nHaekca PA npeBeCHBIX paCTeHUI, TTPOU3-
pacTamlIuX MO BbICOKOBOJBTHBIMU JIUHUAMU 37ekTponepenaun (JIDIT 220 kB) u B
YCJIOBUSIX 3arpsi3HEHUST aTMOC(HEPHOTO BO3/lyXa BbIXJIOMHBIMU Ira3aMK aBTOMOOUJIEH.

OGBEKT U MeToAbl UCCliea0BaHUSA

B xauecTBe 00BeKTa McclieqOBaHUS ObUIM BhIOpAHbBI pacTeHUs I0JJOHNU CUOUPCKOI
(Malus baccata), cupeHu 0ObIKHOBeHHOI1 (Syringa vulgaris) u 6epe3nl moBuUcioi (Betula
pendula), mpouspacTalolre Ha pa3IMIHbIX I10 CTEIIEHH 3arpsI3HEHUS CPeIbl ydacTKax.
B xoHTpOII€E 1 o1IBITE 1 pacTeHUsI HAXOOWINCH B YCJIOBUSIX IIPUTOPOTHOM 3€JI€HOM 30HBI
I. KpacHosipcka (paiion HrukoaeBcKol CONKM ) ¥ OBUIM IMIIEHBI HeTAaTUBHOTO BIIMSTHUS
XuMMIecKoro ¢pakropa. OmbIT 1 mpencTaBieH y4acTKOM, PACIIOIOXKESHHBIM HETIOCPEI -
crBeHHO nofa JIBIT 220 kB, a KOHTPOJb — y4aCTKOM, OTCTOSIIIIUM HE MEHEe YeM Ha
100 M o1 JIBIT 220 xB. Kak u3BecTHO U3 TUTEPATYPhbl, HA TAKOM PACCTOSTHUU PaCIpo-
CTpaHEHME MAarHUTHOTO 1 3JIEKTPUIECKOTO TT0JIel BEICOKOBOJIBTHEIX JIDIT mpakTuue-
cku 3atyxaet [13]. OnbIT 2 npencTaBieH TEPPUTOPUSIMHU, HAXOASIIIMMUCS IO BN -
HUEM XMMUYECKOTo (hakTopa (BBIXJIOMHBIX Fa30B aBTOMOOUJIEN) BIoIb A0opor I. Kpac-
Hosipcka (yauua K. Mapkca, mpocnekt CBoOOIHBIN, yauia Maepuaka). JIist olieHKU
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YPOBHSI 3arpsI3HEHHOCTH YKa3aHHBIX TOPOACKMX YIaCTKOB ITOICYMUTHIBATIOCH KOJIMYECTBO
aBTOMOOMJIEH, MTPOXOISIIMX ITo HUM 3a 1 yac, ¢ 16:00 mo 17:00 yacoB B OymHuUE THU B
OoKTsI0pe — Hos10pe 2014 1. YyeT aBTOMAILMH BBIMOJHEH, PYKOBOACTBYSICH ITOAXOAO0OM,
onucaHnHbiM M.B. Heyctpoesoii [15].

Ha xaxaom ucciienyeMoM ydacTKe JJIs1 onpeneeHus peakuuu ss0JJOH!, CUPEHU U
Oepe3bl Ha (U3UMYECKOe WM XMMUYECKOe 3arpsi3HEHUE OKpYXKaloIleil cpebl YIUThI-
Baiv He MeHee 100 mT. TMCTheB Ha HUKHEN YacTu KpOoHBI y 5— 10 pacTeHunit Kaxkmoro
Buaa. st 3Toro codupaau MmoJTHOCThIO C(hOPMUPOBAHHBIE JIMCThSI B KOHIIE aBry-
cra — ceHtg6pe 2014 . B ycnoBusx 1abopatopun Ha JIMCTOBBIX TNTACTUHKAX JAETaIn
IIPOMEPHI OMHOIO U3 IISATU CTAaHAAPTHBIX METPUIECKUX OMIaTepaIbHbIX IIPU3HAKOB —
LIMPUHBI ICBOU U IIPaBOIi ITOJI0BUH JMcTa. Kak n3BeCTHO, TaHHBIN OKa3aTellb YaCcTO
npuMeHsieTcs 11 BeranciaeHns maaekca MA nucteeB [9; 10]. CormacHo cTaHTapTHOMI
MeTonuke [11], Ha TUCTOBOI IJIACTUHKE POBHO MOCEPEINHE U3MEPSIIN IINPUHY IBYX
ITOJIOBUH JIMCTA. YKa3aHHYIO OIePalliio BEITIOJHSIIA JUHEHUKOM ¢ TOYHOCTHIO 0,5 MM.

WHpexkc QiyKTyrupyloleil aciMMETPUHU OTIASIBHOTO JIMCTa, KOTOPBIN XapaKTepu-
30BaJl aCUMMETPUYHOCTb COOCTBEHHO JIMCTOBOM TUIACTUHKU 3a CUET pa3jIMiurii B pa3-
Mepax ee IMOJIOBUH, BbIpaxkalu KaK OTHOILIIEHWE pa3HOCTU 3HAYEHU I M PUHBI JIEBOI 1
MpaBoOii TTOJIOBMH JIUCTA K UX cyMme [11].

CratucTuyecKyro o0padboTKy MOMYYEHHBIX JaHHBIX TIPOBOAMIIN OOIIETTPUHITHIMU
METOJAMHU C TTIOMOIIBIO CTAHIAPTHON KOMITBIOTEPHOM TIporpaMMbl Microsoft Excel.
J1oCTOBEpHOCTH Pe3yJIbTaTOB OLIEHUBAIN, MCHOIb3Ys t-KpuTtepuii CThlofeHTa IpU
p<0,05.

Pe3ynbraTtbl n 06CyXaeHue

B Tabmmiie mpeacTaBiaeHBI pe3yJIbTaThl BRIIOJIHEHHBIX N3MEPSHUI IIUPUHBI TUCTHEB
TPEX BUJIOB APEBECHBIX PACTEHUH, MPOU3PACTAIONIMX HA YYaCTKaX, Pa3Invaronxcs
I10 3arpsI3BHEHHOCTU (PU3NIECKUM U XMMHIeCKUM pakTopamu. BuaHo, 4To B IIpeaenax
KaxkJI0TO BapraHTa OITbITa IIIMPHHA JIEBOI U ITPaBOil CTOPOH JIMCTOBOM IIJIACTUHKHU JI0-
CTOBEpHO He paznuuatorcs. [locienHee cBUAETEILCTBYET 00 OTCYTCTBUM HallpaBICHHOMN
aCUMMETPUM JIMCThEB 10JIOHU, CUpeHU U Oepesbl. ClienoBaTeibHO, B YCIOBUSIX KOH-
TPOJISL U OMBITOB PETUCTPUPYETCS (hIYKTYUPYIOIasi aCUMMETPUSI IUCTA, BEIMUMHY UH-
JleKca KOTOPOil BO3MOXKHO MPUMEHSITh B OMOMHIMKAILIMU TP MOHUTOPUHIE KauyecTBa
OKpPYXaIOILIEH CpeabI.

Kax BuaHO 13 JaHHBIX TaOJULBI, BEJIMYUHBI MHAEKCAa DA UCMOJIB3yeMbIX B paboTe
BUIOB pacTeHMI, MPOU3PACTAIONINX B YCIOBUSIX KOHTPOJISI, HAXKE IO CPABHEHMIO C
OIIBITHBIMM BapuaHTaMu. [{pyrumu ciioBaMu, UCCienyeMble GU3NIEeCKU U XUMUIYe-
CKMit (DaKTOPBI CpelIbl OTPUIIATEIEHO BIMSIIOT HA CTAOMIBHOCTD PA3BUTHS U3y4aeMbIX
IpeBeCHBIX BUIOB. [Ipu 2TOM HeTaTMBHOE IEiICTBHUE SJIEKTPOMATrHUTHOTO 110J1s1 Ha DA
SI0JIOHU U CUPEHM 0Ka3aJIoCh CylliecTBeHHbIM. IToyueHHBII B HacTos11Iei padoTe a¢-
(deKT coBmagaeT ¢ OTMEUEHHBIM HaMM paHee pe3yJIETaTOM IS MBBI KO3bel, HaXOIsI-
meiics mox JIDIT 220 kB [30], a Takke ¢ UMEIOIIMMMUCS B JTUTEpaType TaHHBIMU JJIsI
cou, pactyueii mox JIDIT 675 kB [13]. B ciryuae ¢ 6epe3oii BIMsHUE YKa3aHHOTO (Pu-
3MYECKOro (pakTopa B HAIlIMX SKCIIEPUMEHTaX CTATUCTUYECKH TOKa3aHO He ObLIO.
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HyxHo oTMeTUTB cylliecTBOBaHUE 00Jiee 3HAUUTETbHOW aCUMMETPUH JIUCTHEB Y
SIOJIOHW Y CUPEHM TPU BO3JAEHCTBUN HA HUX (DU3MUECKOro hakTopa, YeM XMMUYECKO-
ro. Kak rnokazaHo B IUTepaType, BAUSHUE XUMUIECKOTO (PaKTOpa MOXKET YCUTMBATHCS
roJ ieficTBUeM pusrdeckoro akropa [ 16]. BoaMoxHO, T03TOMY HeraTUBHBIM 3 deKT
XUMUYECKOTO OTPaBJIEHUsI aBTOMOOWJIBHBIMU BBIOPOCAMU PACTEHUM, 3aperucTpupo-
BaHHBIN B HacTOsIIIEH padoTe 1o BenuunHe nHaekca @A, okaszascsi B OOJbIIMHCTBE
clydaeB cliabee, YeM BO3/IeliCTBHE paccMaTpUBaeMOro (pu3nueckoro akropa — 3JeK-
TPOMArHUTHOTO U3JIyYEHMUSI.

3akoyeHue

YcTaHOBJIEHO, UTO CTETIEHb BAPbUPOBAHWS ITMPUHBI TPABOY 1 JIEBOI MOJIOBUH JIU-
cTheB (BeanuyuHa uHaekca MA) s16J10HM CUOMPCKOM U CUPEHU OOBIKHOBEHHOI MOXET
BBICTYIIaTh UyBCTBUTEIbHBIM ITOKa3aTejeM NPy OMOMHAMKALIMKA aHTPOITIOTEHHOM Ha-
IPY3KM Ha OKPYXKAIONIYIO Cpelly B BUE 3JIE€KTPOMAarHUTHOTO OIS IPOMBIIUIEHHON
yacToTbl. OTMeUeHO OoJblliee BO3pACTAHUE ACUMMETPUM JINCTA MPU BO3AEHCTBUM Ha
9TU JIBa BUJA PACTEHUI 2JIEKTPOMArHUTHOTO U3JIyUYEeHUsI, YEM MPU 3arpsi3HEHUU aT-
Mocdepbl aBTOMOOMIbHBIMU BhIOpocamu. MHaekc DA 6epesbl TOBUCIION, M3MEPEHHbBII
O IMPUHE TIPABOI U JIEBOU MOJIOBUH JIMCTA, SIBJISIETCS MEHEE UyBCTBUTEbHBIM T10-
KazareyieM, TOATOMY UCITIOJIb30BATh €10 JISl OLIEHKU aHTPOTMIOTEHHOM HArpy3Ku Ha OKPYy-
JKAIOIIIYIO Cpely HelleJaecoo0pasHo.
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The effect of low frequency electromagnetic fields
on fluctuating asymmetry of woody plants
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The paper analyzes the impact of environmental factors of physical and chemical nature on the
stability of the development of three species of woody plants: common lilac, Siberian apple tree, birch
tree. Determining the value of the fluctuating asymmetry index (FA) over the width of two halves of
leaves was performed on plants growing in the suburban green area (control), in the suburban green
area under high-voltage power lines of 220 kV (physical factor, experiment 1), as well as in the city of
Krasnoyarsk in terms of air pollution by exhaust gases of cars (chemical factor, experiment 2). The
values of the FA index of common lilac and Siberian apple tree, defined for the control variants, were
0.024 and 0.028, and calculated for experiments 1 and 2 were respectively equal to 0.032 and 0.039;
0.029 and 0.030. It is established that the response of common lilac and Siberian apple trees to the
physical environmental factor — electromagnetic radiation of industrial frequency — which is expressed
in the appearance of leaf asymmetry is stronger in comparison with the reaction to the chemical factor —
exhaust gases of cars. It is shown that the value of the FA index of Siberian apple tree and common
lilac can be a sensitive indicator when monitoring the anthropogenic load on the environment in the
form of an alternating electromagnetic field of industrial frequency. The FA index of the birch tree,
measured on the basis of the width of the right and left halves of the leaf, is less sensitive than in the
case of the common lilac and the Siberian apple tree.

Keywords: common lilac; Siberian apple tree; birch tree; leaf; width; asymmetry; power lines;
automobile emissions
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Urbanization and disaster in Accra, Ghana.
Does human life matters?
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149 Stravropolskaya St., Krasnodar, 350040, Russian Federation

This article discusses urbanization and disaster in the capital city of Ghana — Accra. Urbanization
refers to the population shift from rural to urban residency, the gradual increase in the proportion of
people living in urban areas, and the ways in which each society adapts to this change. It is predominantly
the process by which towns and cities are formed and become larger as more people begin living and
working in central areas. Urbanization has its own good and evil. In spite of the positive effect of
urbanization, in Ghana one can conclude that urbanization has done more harm than good. This
article reveals some catastrophic effects of urbanization and suggested solutions.

Keywords: urbanization; disaster; District Assembly Common Fund (DACF); population;
Environmental Impact Assessment; environmental auditing; Municipal, Metropolitan and the District
Assemblies (MMADASs); Community-Based Health Planning Services (CHPS)

Urbanization is relevant to a range of disciplines, including urban planning, geography,
sociology, economics and public health. Therefore, the government of every country has
alot to do when it is experiencing a massive shift of people from rural to the urban centers.

Over the years, there has been an overwhelming number of people moving from the
rural areas to the capital city Accra, in search for greener pasture.

The most recent estimates show that the population of urbanized Accra is 2.43 million.
One of the most interesting things to note about the demographics of Accra is the high
population of younger residents. Approximately 56% of the population are under the age
of 24 (worldpopulationreview.com/world-cities/accra-population) [4]. This trend is not
expected to change in the coming years.

The large concentration of people in Accra has led to numerous environmental disasters
ranging from floods, fire outbreaks and other related air and land pollutions. These
problems have bedeviled the government by increasing government spending whenever
any of the aforementioned occurs. This article would be useful to the government of
Ghana and Policy Makers on knowing the impact of urbanization and provide appropriate
measures to remedy the situation.

© Owusu-Ansah E., 2018
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Let’s turn to the catastrophic effect of urbanization in Accra, Ghana. In spite of the
potential positive economic impact of urbanization in Accra, the rapid growth of
population in the city has done more harm than good in recent years. As discussed earlier,
the environmental disaster rate in the capital city for the past five years due to urbanization
cannot be overemphasized. Two of such disasters have comprehensively been reviewed;
they are: The 2015 Accra Flood and October 2017 atomic Gas Explosion.

The 2015 Accra Flood. Of all natural hazards, floods are by far the most hazardous,
frequent and widespread throughout the world [5. P. 2]. This makes flooding an important
subject of study, particularly in Third World countries, where consistent and appropriate
research on it has been lacking. Accra, the capital city of Ghana, has a metropolitan
population of about 2.5 million people [7. P. 58]. Each rainy season (April to October)
it experiences rain fed floods that lead to the destruction of property, the loss of life, and
a slowdown of transportation and economic activity. The population and area occupied
by Accra have been increasing [7. P. 61].

One major disaster which resulted out of urbanization which deserve a critical attention
is “The 2015 Accra Flood”. The 2015 Accra flood resulted from heavy continuous rainfall
in Accra, the largest city in Ghana. The rain started on 1 June 2015. Other causes of this
flood is as a result of the improper planning of settlement in Accra, choked gutters which
block the drainage system and a few other human factors. The floods have resulted in
heavy traffic on the roads in the city and also a halt in commercial activities as markets
were flooded and workers trapped. Mayor of Accra Metropolitan Assembly, Alfred Oko
Vanderpuije described the flooding as critical. At least 25 people have died from the
flooding directly, while a petrol station explosion caused by the flooding killed at least
200 more people [3].

According to the Environmental Protection Agency, National Disaster Management
Organization (NADMO) and other environmental experts, the primary cause of the flood
was as a result of rapid urbanization in the city and congestion with scattered settlement
in other part of the city that prevented the heavy rain to the drainage system.

Accra’s drainage, garbage collection and disposal problems have been identified as
also contributors to flooding because they are either non-existent or are in poor conditions
(World Bank, 1996). According to Ayitey-Attoh [1. P. 99], increased urbanization in
Accra and the inability of city authorities to match planning with it resulted in about 1.7
million people living in areas with minimal infrastructure.

Atomic Junction Gas Explosion. Another disaster management case is the Atomic
Junction Gas Explosion. It occurred on 7 October 2017, when a liquefied natural gas
station located around Atomic Junction in Accra, Ghana. News gathered from the
explosion reports that the gas station exploded first before affecting a Total Filling Station
nearby which also caught fire. There were a number of fatalities, with at least seven deaths
and 192 injured. The total cost of property destroyed was estimated tobe GHS 1.503.010
($311.497.23980). The root cause of the accident from our point of view is rapid
urbanization. The high demand of gas in the capital city has forced gas sellers to mount
stations at dangerous locations of the city to cater for the ever increasing population. In
Accra, almost every household depends on gas causing demand to exceed supply over
the years [6]. Our over ten years’ experience living in the capital city has experienced a
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lot of surprises where one has to form a long queue at various gas stations to purchase
gas. Most business people have seen the fuel/gas filling station as a lucrative to satisfy the
increasing population thereby mounting the stations at any area of their choice provided
they can pay authorities. Potential threats to human life are not considered. The
establishment neither do not go under proper environmental auditing nor environmental
impact assessment. Feasibility studies from concerned organizations shows that till
urbanization is reduced, gas explosions will continue occur.

There are some solutions to urbanization, from our point of view.

1) Creation of more jobs. With the existence of the local government system in Ghana,
the government should channel more resources to the Municipal, Metropolitan and the
District Assemblies (MMADAS) to develop the district level and create more jobs to the
youth. This can be done by increasing the District Assembly Common Fund (DACF) to
the MM DASs whilst checking corruption.

2) Building of schools. The government should not focus on building schools in the
urban centers alone but also should pay attention to the rural areas. At moment all the
10 regions in Ghana have public universities but this is not enough. The better one are
in the capital City, Accra. To curb urbanization, more tertiary institutions should be built
in the various district with vocational education.

3) Population control. Key stakeholders in urban areas must provide campaigns and
counseling for effective medical health clinics and family planning to help reduce the
high rates of population growth. In Ghana, each MM DA has Health Directorate charged
with the responsibility to educating the local people with health promotion and disease
control. The author suggests that the Community-Based Health Planning Services
(CHPS) compounds which operates under the various Health Directorates in the country
would be oriented towards family planning programs. With this family planning options
would be made accessible across the entire urban area with the objective of controlling
diseases and population growth.

4) Urban Planning. Urban planning deals with physical layout of human settlements.
The primary concern is the public welfare, which includes considerations of efficiency,
sanitation, protection and use of the environment, as well as effects on social and economic
activities. There is the need for the government to restructure/redesign the urban areas
to cater for the ever increasing population. This will go a long way to prevent potential
disasters which may result out of flood and other human related activities.
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YOpaHnsauua u ctuxumHble 6eacteus B Akkpe, MNHa.
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B crarbe paccmaTpuBatoTcst ypoaHU3aLMsI M CTUXUITHBIE OeICTBUS B CTOJIMIIEC a)pUKAHCKOM CTpa-
Hbl [aHbl AKKpe. YpOaHu3auus IposiBUIACh B epeMeIlleHUU HaCeAeHUs U3 CEIbCKOM MECTHOCTU B
ropojia, YTo MPUBEJIO K MOCTEIIEHHOMY YBETUUYEHUIO YU CJIa JIIO/ICH, )KUBYIIIMX B TOPOJICKUX pailoHaX,
aTakXe K MOMCKY Coco0O0B afanTaliy HaceJIeHUsI K 9TUM UBMEHEHUSIM. DTO ITPOLIECC, TOCPEACTBOM
KOTOPOTO TOpojia 1 Moce KU (hOPMUPYIOTCS U YBEJTMUMBAIOTCS 110 MEpE TOT0, KaK Bce OOJIbIIIe JTIoAeH
HAYMHAIOT XUTh U PaOOTaTh B LIEHTPAJIbHBIX pailoHax. Y ypOaHU3aLMU €CTb CBOM TLTIOCHI U MUHYCBI.
OpHako HECMOTPS Ha TIOJIOXKUTENbHBIN 3(hdeKkT ypdaHu3auuu, B ciiydyae [AaHbI MOXKHO cliejaTh Bbl-
BOJI, UYTO OHA MpUHeca 0oJblie Bpeaa, yeM MoJib3bl. CTaThsl pAaCKPbIBAET HEKOTOPbIE KaTacTpohu-
YecKue MOCIeICTBUS ypOaHU3aLUU U MpeuIaraeT Clioco0bl UX pa3peleHusl.
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Blended learning approach to teaching ESP case study
of TED talks

MLA. Rudneva, N.G. Valeeva

Peoples’ Friendship University of Russia (RUDN University)
6 Miklukho-Maklaya St., Moscow, 117198, Russian Federation

This work analyzes implementation of TED talks as a part of ESP blended learning training for
fostering students’ listening comprehension skills. We present a case study of 12 lower proficiency non-
linguistic students who were assigned listening to a designated TED talks each week and performing
listening comprehension tasks that were later checked in the classroom. TED lectures were offered as
a part of academic and specific English course for undergraduate students of the ecological faculty and
were aimed at enhancing learner autonomy, enriching academic vocabulary, developing listening
comprehension skills and promoting scholarly journal writing in a long-term perspective. The results
were formally assessed by pre-test and post-test as well as by individual anonymous surveying of the
students upon completion of the course. We looked into the results of the survey and overviewed pros
and cons of implementation of TED talks into ESP curriculum.

Keywords: blended learning; listening comprehension; English for specific purposes

Introduction

The notion of blended leaning has existed in the field of language teaching for over a
decade now [1]. Although a few interpretations of this term have been proposed, in this
study we draw on C. Whittaker, who summarized it as “In ELT blended learning is the
term most commonly used to refer to any combination of face-to-face teaching with
computer technology (online and offline activities/materials)” [2]. There is an emerging
body of blended language learning research with quite controversial results [3]. However,
a few scholars agree that of all micro-skills listening has been significantly overlooked,
with greater attention being paid to productive skills, i.e. speaking and writing, as well as
reading, traditionally considered the key academic skill [4—6]. Although a few studies
have argued the importance of listening comprehension in SLA pedagogy [7—9] it still
remains a much neglected skill and has even been referred to as the “Cinderella” of
communication strategies [6]. Even though the existing curriculum at Russian universities
recognizes the value of listening comprehension, much deliberation is still needed to
enhance curriculum design and foster language learners’ listening abilities. At RUDN
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University all students are encouraged to take Cambridge FCE or CAE examinations,
depending on their level of language proficiency. Listening comprehension is an important
part of examination and all students are taught listening strategies as a part of exam
preparation in their general English classes. However, when it comes to ESP listening,
the curriculum is limited to in-class activities. Taking into consideration limitations
imposed by classroom time (on average 1 hour a week allocated to listening instruction
with academic year lasting 34—36 weeks), and major focus on general English exam
preparation, there is a significant need in off-site autonomous learning. The importance
of extensive listening for proficiency development is not to be challenged; however, it is
essential for the overall success that the teachers provide guidance and support for the
extensive listening experiences, so that the students would benefit most from incorporation
of authentic quasi-professional materials in their daily foreign language practices. This
paper argues that it is essential to extend the existing on-site, process-oriented listening
instruction by autonomous, learner-focused and self-regulated activities. We draw on the
definition of self-regulated learning by P.R. Pintrich [10], stated as “an active constructive
process whereby learners set goals for their learning and then attempt to monitor, regulate
and control their cognition, motivation and behaviour, guided and constrained by their
goals and the contextual features in the environment”. The students who took part in the
current study were responsible for the extent and degree of their personal involvement in
overall development of listening skills.

Methodology

The case study presented in this paper was conducted at RUDN University (Russia)
ecological faculty. 12 participants (5 male and 7 female) with an average age of 20 were
selected from the same study group. They had been learning English for 8—10 years,
depending on selected programme of secondary school education. Listening comprehension
was practiced for the same time period; however, listening experience of specific ecological
contexts was limited to 2 years of tertiary education. For the purpose of comparison all
students were allocated into 3 categories with respect to their overall English proficiency,
the placement was performed with respect to the entrance streaming test. The results are

presented in Table 1.
Table 1

Categories of language proficiency

Intermediate High-intermediate Advanced
Number of students 4 6 2

The off-site part of the blended learning curriculum was comprised with weekly
assignments based on TED talks. We would like to argue the relevance of introducing
TED talks into ESP curriculum. First of all, ted.com website currently offers 2900+ talks
on various subjects designed by top-notch professionals for general public. Among those
over 200 talks are dedicated to environmental issues and can be used as specific language
as well as content materials by novice environmentalists, such as our students. Secondly,
all talks are featured with embedded interactive transcripts provided in various languages,
English and Russian among those. Viewers can use the transcripts to enhance their
understanding of the subject presented. Thirdly, the talks can be easily accessed, shared
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and downloaded, which makes them easy to be utilized as pedagogical contexts. Finally,
these talks can be viewed any time and any place due to the development of Web 2.0
technologies, which facilitates individual, self-regulated character of autonomous
learning. An essential part of course design was selecting the talks that would be relevant
to the core curriculum of the students, only the topics already covered in L1 were offered
in the course.

At the beginning of the pedagogical experiment the participants were offered a listening
comprehension pretest based on the TED talks. The pretest included general comprehension
questions as well as specific questions that targeted professional vocabulary. The pretest
was on based a 50-mark system, the results are presented in Table 2.

Table 2
The results of listening pretest

Intermediate High-intermediate Advanced
Out of 50, average 25 34 39

After the pretest the participants were receiving weekly listening comprehension
assignments based on environmental TED talks that included pre-listening, while-
listening and post-listening tasks. The students were asked to work on the assignments
individually, off-site. The on-site activities were reserved for content discussions in class,
facilitated by the language teacher. All off-site assignments were checked in class, the
problematic chunks were addressed and discussed. Apart from that, the students were
instructed on listening strategies that would help them improve comprehension. In 14
weeks the students were asked to take a listening comprehension posttest, also based on
the 50-mark system. A comparison of the participants’ results for pretest and posttest was
considered an indicator of the participants’ improvement in listening comprehension.
Apart from that the participants were asked to fill in the evaluation form, sharing their
strategies of completing weekly assignments as well as their overall impression of their
personal performance.

Results

Upon completion of the pedagogical experiment the students were asked to take a
listening comprehension posttest, based on the 50-mark system. The results are presented

in Table 3.
Table 3

The results of listening posttest

Intermediate

High-intermediate

Advanced

Out of 50, average

30

43

45

Improved by

10%

18%

12%

Table 3 represents the improvement in the participants’ listening comprehension
performance. Intermediate students have enhanced their results by 5 marks (10%), high-
intermediate — by 8 marks (18%) and advanced ones by 6 marks (12%).

The results illustrate more significant progress in the middle group, high-intermediate
students, the advanced group placed second progress-wise, the intermediate group has
demonstrated the least improvement of all. Although it is impossible to isolate the effect
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of the given experiment in overall improvement of language proficiency during the
semester, it is still clear that higher achieving students paid more efforts and were more
engaged in their listening practices, which resulted in better performance.

As for the qualitative assessment of the results of the experiment, the participants were
requested to answer the anonymous open-clause questionnaire and share their reflections
on the blended learning course as well and their individual approach to weekly assignments.
According to the results of the survey, all groups of students were aware of the general
goal of the assignments and were familiar with specific listening tasks prior to their blended
learning experience. However, the personal approach to specific listening tasks as well as
goal setting differed among the respective groups.

Intermediate students regarded listening as one of the most problematic skills, they
acknowledged “lack of content knowledge”, “lack of prior experience with lectures in
L2”, “high degree of anxiety when tackling the tasks”. High-intermediate and advanced
students considered listening tasks “challenging but engaging”, among the shortcomings
of the course they mentioned “arguable content”, “unusual perspective”, “new ways of
presenting information, takes time to get used to”. As can be seen from the results of the
questionnaire, the group that lacks language proficiency is more concerned about linguistic
challenges, whereas more advanced groups are concentrated on content structure of the
course.

The groups also demonstrated very different approach to overall strategy of their
listening practices, the results are presented in Table 4.

Table 4
Weekly listening practices
Repeated listening, times on average Time of listening (minutes per week)
Intermediate 2,3 45
High-intermediate 5,4 156
Advanced 4,2 83

Asshown in Table 4, intermediate students spent only 45 minutes a week on improving
their listening performance, advanced students invested 1.8 times more efforts, whereas
the highest placing category progress-wise spent 3.5 times more in implementation of
their listening development strategies. Apart from that, the number of repetitions differed
for each category: intermediate students only listened to each lecture twice, whereas
high-intermediate students repeated it 5.3 times, advanced students, however, limited
themselves to about 4 repetitions. Such considerable difference of weekly implementation
strategies comprises with the initial placement as well as reflected challenges for each
group. Much poorer investment by an intermediate group can be put down to their initial
high anxiety rate and limited expectations.

Conclusions

In this study we implemented a blended learning approach for developing specific
listening skills in independent setting. TED talks were used to extend ESP curriculum
and to overcome the gap between traditional academic skills, i.e. reading, writing and
speaking, balancing out the listening component of the course. Familiar classroom-based,
process-oriented approach to L2 listening instruction was replaced by autonomous,
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learner-oriented, self-regulated activities. The learners were given an opportunity to decide
on the pace and implementation of their listening practices. The important result of this
study is the overview of differential strategies of self-regulatory learning skills in L2
listening. It can be noted that lower-achieving students require more extensive instruction
as well as considerable amount of positive reinforcement to overcome anxiety issues. This
research is limited in its scope, of interest would be future research on cognitive and
metacognitive aspects of listening development for different categories of students.
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CmMeluaHHbI Noaxoa K 00y4eHU IO UHOCTPaHHbIM f3blKaM:
BHeapeHue TED talks
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B pabote ananusupyercst BHeapenure TED talks B pamkax cmenianHoro ooyuenusi ESP (English
for Special Purposes) nj1s pa3BuTus y CTyIeHTOB HaBBIKOB BOCIIPMSTHS Ha CiIyX. B mcciemoBanun
MPUHSUIA ydacTre 12 CTYJIEHTOB HESI3bIKOBBIX CIEIMaTbHOCTEN ¢ HU3KMM YPOBHEM BJIAJICHMS SI3bI-
KOM, KOTOPBIM OBLIO ITOpy4YeHO cirymath ek TED talks Kaxkayio Heae 1o 1 BBIITOTHSITD 3aaHMsT
10 ayAMPOBAHMIO € MoCIeAyIolei TpoBepKoii B kiiacce. Jlekiuu TED talks Ob111 npeutoskeHbl Kak
4acTh CIEeIUATIbHOTO aKaJeMUUYECKOT0o Kypca aHTJIMICKOTO SI3bIKa ISl CTyIeHTOB OakajaBpuara
9KOJIOTMYECKOTO (DaKyIbTeTa U HAMPaBAEHbI Ha MOBBIILIEHUE CAMOCTOSITEIbHOCTU yJallluXcsl, pac-
IIUPEeHUE aKaJeMUIeCKOTO CJIOBAPHOTO 3araca, pa3BUTHE HABBIKOB BOCIIPUSITUSI HA CJIYX B IOJITO-
CpPOUHOI1 mepcnekTuBe. Pesyabrarsl hopMaabHO OLIEHUBATUCH 0 U MOC/E TecTa, a TakKe MyTeM
WHAWBUIYaTbHOTO aHOHUMHOTO OTpoca CTyJIeHTOB 10 OKOHYaHuU Kypca. [1o pesynbratam ornpoca
BbIJICJICHBI TUTIOCHI M MUHYCHI BHeapeHust TED talks B yueGHyo nporpammy ESP.

KioueBble cjioBa: cMelllaHHOE 00y4YeHue; ayiupoBaHue; aHTJIMUCKUIA SI3bIK TSI CHELMalIbHbIX
neJyien
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Case study of fossilized L2 errors correction
in ecology students

MLA. Rudneva, N.G. Valeeva

Peoples’ Friendship University of Russia (RUDN University)
6 Miklukho-Maklaya St., Moscow, 117198, Russian Federation

The paper is dedicated to a self-assessment approach as a means of addressing fossilized errors in
L2 speaking within the professional communication framework. The phenomenon of fossilization
manifests in L2 spoken and written texts on phonological, lexical and grammatical level. Addressing
the issue of fossilization has to deal with creating a perfect fluency/accuracy balance, increase of fluency
in L2 classroom settings inevitably results in fossilized errors in learners as it compromises their accuracy
on a permanent basis. In this respect it is interesting to look into common practices of addressing
fossilized errors in advanced L2 classroom. This work is a case study of an attempt to address individual
fossilized errors in L2 Cl1-level students at university level. The paper argues that self-assessment as a
means of developing metacognitive awareness and consciousness of advanced L2 learners is a valid tool
for eliminating fossilized errors in the long run. We present the results of case study that took place at
RUDN University in 2018 within 3 months. During this period a group of advanced L2 learners were
asked to record their spontaneous pair interactions, transcribe the conversations and correct their own
mistakes. The corrected transcripts were submitted to the L2 instructor for further evaluation and
assessment. Small corpora of error-tagged conversations were created for each individual student. Then
the instructor created a report on individual mistakes and errors on monthly basis. Persistent, fossilized
errors were registered for each individual case and measured at the beginning for the pedagogical
experiment and at its end. The paper presents our findings, positive dynamics and overall pedagogical
value of establishing correlation between students’ previous knowledge and self-assessment.

Keywords: self-assessment; English for specific purposes; L2 speaking

Introduction

Language self-assessment has been an emerging trend in second language assessment
due to current shift to learner-centered approach in teaching. Self-assessment itself is
considered a controversial issue, as there is no clear definition due to multidimensional
nature of assessment itself (appraisal, evaluation, testing, rating) as well as its purposes
(placement, diagnostics, evaluation, etc.) [1]. In past research [2—4] self-assessment is
generally divided into two main types purpose-wise: 1) performance-oriented;
2) development-oriented. The first type is focused on the performance of L2 learner at
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a particular point of time, the second one addresses the developmental perspective and
is aimed at identifying changes over a given period of time. In this paper we focus on
development-oriented assessment where the entire process of learning incorporating
self-assessment activities is measured. According to Z. Dornyei [5] it overlooks “the
participants for an extended period in order to detect changes and patterns of development
over time”. Current approach to L2 teaching is characterized by an extensive degree of
learner autonomy and self-regulation, with the focus being shifted from the teacher to
the learner. L2 learners are expected to be active participants of evaluation and assessment
[2; 6] with the entire assessment process seizing to be teacher’s sole responsibility [4].
According to past research, introduction of self-assessment leads to a number of positive
outcomes, i.e. enhancing autonomy and productivity, decrease of frustration, increase
of motivation and engagement, improvement of retention rate [4; 6; 7—12]. Among the
shortcomings of self-assessment one can mention numerous inputs into L2 learners’
speech production in a developmental perspective, i.e. the feedback of peers, teachers
and parents can affect the validity of the overall result of graded production. However,
the research mentioned above also acknowledge enhancement of students’ language
learning by self-assessment, due to increase of learner autonomy. Of specific interest is
implementation of self-assessment techniques to error analysis.

Error analysis was suggested as a new approach to interlanguage [13], i.e. a system
which contains L1 as well as L2 features. Considering learners’ interlanguage from a
developmental perspective fosters understanding of learning processes [ 14]. Based on the
nature or errors they can be divided into developmental ones (gradually developed
throughout the process of learning) or fossilized ones (stable and permanent) [15].
Fossilization is known as “the long-term persistence of the non-target-like structures in
the interlanguage of non-native speakers” [16]. Fossilization is defined as an inability for
further language growth despite positive factors, such as motivation, practice and exposure
to authentic input. This paper focuses on a case study aimed at detecting and targeting
fossilized errors in the spoken production of advanced L2 learners. The paper argues that
self-assessment is a valid approach of treating fossilized errors at upper levels of language
proficiency.

Methodology

The participants of this study were selected on voluntary basis from the same ESP
class, 2nd year students majoring in environmental studies. There were 4 participants,
2 male and 2 female, aged 19—20 with L1 Russian. The group was initially formed on
the basis of the scores of entry streaming test. The Oxford placement test was used for
streaming, it consisted of listening and grammar sections, 100 questions, 1 hour to
complete. The students were grouped according to the results of the test, the entire group
demonstrated around C1 proficiency level.

The corpus of data for this study was the transcripts of independent speech production
of the participants during ESP classes. Data was collected for 3 months during the first
semester of 2018. Once a week the students were asked to present a spontaneous dialogue
based on the topic discussed in the current class. They had time to prepare their interaction
before presenting it to the instructor, however, they were specifically requested not to
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write anything down or read during the presentation. Each dialogue was audio-recorded,
transcribed and checked for errors. First month of the pedagogical experiment transcription
and error-assessment were done by the instructor. We were looking into grammatical,
lexical and pronunciational errors. After identifying errors, we specifically looked into
those which demonstrated persistence across individual speech production (fossilized
ones). To identify those one-way ANOVAs as well as Tukey Post Hoc analyses were
performed for each error, then we identified the mean differences. In case if there was
no statistically significant difference of a specific error in individual speech production,
we considered it fossilized and targeted on the next level of our practices.

For each student top 10 fossilized errors were defined and indicated, in each case those
were specific ones, which could not be addressed as a part of group work. For two
consecutive months the participants were asked to transcribe their dialogues and detect
errors in their own speech production. The results were submitted to the instructor and
discussed on the weekly basis.

Results

The fossilized errors were categorized in grammatical, lexical and pronunciational
ones. We picked top 10 errors for each participant, based on the frequency. Table 1 presents
distribution of errors for each participant, females (F1 and F2) and males (M1 and M2).

Table 1
Error types
Grammatical Lexical Pronunciational
F1 2 (20%) 1(10%) 7 (70%)
F2 3 (30%) 0 7 (70%)
M1 4 (40%) 2 (20%) 4 (40%)
M2 2 (20%) 3 (30%) 5 (50%)

Aswe can see from Table 1, the most frequent fossilized errors in advanced L2 learners
are pronunciational ones. This can be put down to a fact that listening is the skill
traditionally overlooked at Russian schools, very little to none attention is paid to
pronunciation development as well. Therefore, students acquire non-native-type
pronunciation, besides, certain words are mispronounced. This has to be addressed at
tertiary level.

For this particular paper we picked 2 pronunciational errors that were characteristic
of the majority of participants: 1) although being commonly pronounced as | 'o:1sou] and
2) since being commonly pronounced as [ 'sarons].

Table 2 presents distribution of mispronounced word although among 3 participants
of the study throughout 8 weeks of the experimental self-assessment.

Table 2
Frequencies for although
Weeks 1 2 3 4 5 6 7 8
F1 4 3 3 2 1 1 0 0
F2 3 3 2 2 2 1 1 1
M1 3 3 1 1 1 0 0 0
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According to our findings 3 of 4 participants consistently mispronounced the word
although. Table 2 presents absolute frequencies of error occurrence per speech unit on a
weekly basis. Participant F1 demonstrates steady decrease of the misuse, she started with
the highest number of error occurrence among the group, however, in weeks 7 and 8 she
did not demonstrate the mispronounced item. Participant F2 demonstrated a decrease
in mispronunciation, however, the fossilized error still occurs in her speech and requires
more attention. It should be noted her though, that the cases of on-the-spot self-corrections
were not indicated here, so single occurrences of the error in past few weeks were
compensated for by self-correction. Participant M 1 demonstrated the best progress among
all 3, already in week 3 he limited mispronunciation to a single occurrence, in weeks 6
to 8 he demonstrated correct pronunciation.

Table 3 presents distribution of mispronounced word since among 2 participants of
the study throughout 8 weeks of self-assessment experiment.

Table 3
Frequencies for since
Weeks 1 2 3 4 5 6 7 8
F2 2 2 1 1 2 1 0 0
M2 3 2 2 2 1 0 0 0

The results of the study confirmed that 2 out of 4 participants consistently mispronounced
the word since. Table 3 presents absolute frequencies of error occurrence per speech unit
on a weekly basis. Participant F2 demonstrates resistance in preserving the error, up to
week 6 she keeps mispronouncing the word, although it is on the list of 10 individual
errors that she was requested to look after. However, in weeks 7 and 8 she managed to
reduce the mispronunciation to 0. Participant M2 started off with the biggest number of
error occurrences, however, through weeks 2 to 5 he demonstrated steady decrease of
item misuse and in weeks 6 to 8 — correct pronunciation.

Conclusions

Encouraged by the previous studies that emphasized the ambiguous nature of self-
assessment, this study focused on the validity of self-assessment as an approach to address
fossilized errors. The transcripts of the students’ speech production provide a good
evidence that even at advanced levels learners make a few errors, which are resistant and
hinder further progress. Because of'this, it felt necessary to diagnose these errors, identify
the most common ones and propose reparative mechanisms to tackle them.

The findings of this study call for further research in this area. Primarily, we have to
look into grammatical and lexical fossilized errors and work out the ways to address those.
Here self-correction can only be a part of reparative strategy, an instructor has to propose
various guided practice exercises, such as fill-in-the-blank, multiple choice questions,
translation from L1 to L2 and vice versa. Secondly, due to complex, metacognitive nature
of self-correction, more research is needed to understand outcomes or its implication,
whether certain degree of learner autonomy can be beneficial for L2 learners, what role
motivation and engagement factors play. Finally, the present research calls for longitudinal
case studies of treating fossilized errors in advanced students to come up with the best
solution of this important problem.
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Koppekuua ¢poccunmnsauumn
Ha NpUMepe CTYOEHTOB-3KO0JIOroB

ML.A. PynneBa, H.I'. BaneeBa

Poccuiicknii yHUBEPCUTET APYKOBI HAPOIOB
Poccuitickas ®@edepauus, 117198, Mockea, ya. Mukayxo-Makaas, 6

B craTtbe paccMaTpuBaeTCs cCaMOTIpOBEpPKa KakK CIoco0 KOPPEKIUU JIGKCUUYECKOM ¥ TpaMMaTH-
YecKoM (hOCCMIM3ALIMK B YCTHOM Peur CTyIeHTOB-3KOJIOTOB, U3YJaIOIINX aHTTUHACKUI s3bIK. Doc-
CUJIM3ALIMsI TIPOSIBJISIETCST HA (DOHOJIOTMYECKOM, JIEKCMYECKOM U IpaMMaTU4YeCcKOM YpoBHSiX. [1po-
6JieMa BO3HUKAET B paMKax JOCTVKEHHUSI ONTUMAJILHOTO GajlaHca 6erI0CTH 1 6e301IIMO0YHOCTH PevH,
KOTJla MPU POCTE CKOPOCTHU PEUEHOPOXACHUS HeM30eKHO BO3ZHUKAIOT yCcToWuuBbie ((hoc-
CUJTM3UPOBAaHHbBIE) OIIMOKHU. B 3TOI CBSI3M TIpeicTaBsIeT MHTEPeC UCCIIeIOBaHUE pabOTHI IO yCTpa-
HEHUIO TAKOTO PoJia OIIMOOK M3 MHOSI3BIYHOM pevu CTYyJEHTOB MPOJBUHYTOTO YPOBHS. B cTaThe
ONMCHIBAETCS MOAXO K YCTpaHEHUTO (POCCHITM3UPOBAHHBIX OIITMOOK B MHOSI3BIYHOM peUM CTYIEHTOB
YHUBEPCUTETA, B OCHOBY KOTOPOTO JIETJIO MPEANOJI0XEHUE, UYTO caMOoTpoBepKa siBsieTcs ahdek-
TUBHBIM MHCTPYMEHTOM JUT YCTpaHEHUS TTOMOOHBIX oln60K. [TpencTaBiaeHbl pe3yibTaThl Teaaro-
TMYeCKOro 9KCIIEPUMEHTa, TTPOBEICHHOTO Ha 9KOJIOTHYeCcKOM (haKyibTeTe Poccuiickoro yHuBepcu-
TeTa IpyKObI HapoaOB B TeueHUe Tpex MecsaueB 2018 roma. B xome sxcneprumMeHTa ObLINA CO30aHbBI
WHAUBUIYATbHbIE KOPITYCHI CIOHTAHHBIX AUAJIOTOB IS KAXKIOTO yYaCTHUKA 9KCIIEPUMEHTa, 3aTeM
BBISIBJIEHBI TUTTMYHbBIE YCTOMUMBBIE OITMOKH, M CTYIEHTaM ObUIO MPEIIOXKEHO UCTTPABUTh UX CaMO-
cTosiTeIbHO. Pe3ysibraThl BHEIPEHUST OMTMCAHHOTO MOAX0/1a TOKA3aJIX TTOJIOKUTETbHYI0 TMHAMKKY B
YCTpaHEHUU YCTOMUMBBIX OLTNOOK.

KioueBsie ciioBa: CaMOITpOBEpPKaA, AHIIMUCKUN SI3BIK IJ1s CIIEIMAIbHbBIX Heﬂeﬁ; MHOA3bIYHAaA p€Yb
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1. TekcT cTaThu HOMKEH OBITH HAOpaH Ha KOMITbIOTEPE B TEKCTOBOM PEIaKTOpe
Microsoft Word uepes 1,5 nnreppana mpudrtom Times New Roman (pa3mep mpudra
14 1iT) Ha cTaHmapTHBIX TUcTax A4 (110715 cieBa — 3 cM, cripaBa — 1 ¢M, CBEepXy U CHU-
3y — 1o 2,5 cMm). O06beM cTaTbU (BMeECTe ¢ TabJULIAMU, WLTIOCTPpALUMSIMU U OMOorpa-
¢meif) He TOJDKEH TpeBhIIaTh 12 CTpaHWII.

2. CtaThs JOJKHA COlepKaTh B YKa3aHHOM MOPSIAKE:

— Ha3BaHUE CTaTbU;, NMsI, OTYECTBO 1 (DaMIJINIO aBTOPOB; ITIOJIHOE Ha3BaHUE Opra-
HU3ALMU U €€ CTPYKTYPHOTO Mopa3aeeHus ¢ yKazaHUeM ITOYTOBOro aapeca (CTpaHa,
IMOYTOBBII MHIEKC, TOPOI, yauma, No moMma), aHHOTaluo (5—7 CTPOK) M KITIOUEBBIE
cjioBa (He MeHee 5 CJIOB WJIW CJIOBOCOYETAaHUIN);

— Ha3BaHME CTaTbW; MHULIMAJIbLI U (PaMWIMIO aBTOPOB; ITOJIHOE Ha3BaHKE OpraHM-
3allM1 U €€ CTPYKTYPHOTIO MOApa3aesieH!sI ¢ yKa3aHIMeM IIOYTOBOTO aapeca (Ne moMma,
yJIuliia, TOpoJl, TOYTOBBIN MHAEKC, CTpaHa), KpaTkoe coaepxkaHue (1o 200—250 cioB)
U KJIIOUYEBBIE CJI0BA (HE MEHee 5 CJIOB WJIM CJIOBOCOYETAHMI ) HA AHIIMIICKOM SI3bIKE;

— TEKCT CTaTbU;

— CITMCOK JINTepaTyphl (110 andaBUTy, CHayaja — Ha PYCCKOM SI3bIKE, 3aTeM — Ha
aHrauiickoM). CHMCOK JIMTepaTyphl 10JZKEH ObITh IepeBeieH HA AHMINICKUIA 3bIK 1 IPO-
JyOJIMPOBAH JIATHHCKMMHU OYKBAMH.

3. K craTbhe DOJKHBI OBITh TPUIOXKEHDI:

— JIBE€ 3aBEPEHHbIC PELICH3UU;

— CcBeleHUs 00 aBTOpax — ITOJHBIC UMsI, OTYECTBO, (paMUIKsI, yIeHasl CTEICHb,
Hay4HOE 3BaHME, MECTO PaOOTHI, SJIEKTPOHHBII aapec.

Obpasey wanku cmamou:

CocTosiHMe aHTUOKUCIUTESIbHbIX CUCTEM B KPOBU MbILLEA
nocne o6ay4yeHus

.. Usanos', T1.I1. ITetpos’

! Poccuitckuii YHUBEpCHTET IPYXObI HAPOLOB
Poccuiickasn @edepayus, 115093, Mockea, Ilodoasckoe wocce, 0. 8, kopn. 5
2 MOCKOBCKMIT TOCYIAPCTBEHHBII YHUBEPCHTET
Poccuiickan Pedepayus, 119899, Mockesa, Jlenunckue eopwl, 0. 1

4. [loBTOpPEHME B CTaThe OOHUX U TEX K€ JaHHBIX B aHHOTALIMU, TEKCTE, TaOIMIIax
U TpaduKax He goIrycKaeTcs. TaOauibl ¥ pUCYHKH TOJDKHEI OBITH IIPOHYMEPOBAHBI,
B TEKCTE CTaTbU CCHIIKA Ha HUX 00s13aTe/ibHA. Ta0aMIIbl JOJDKHEI UMETh 3aT0JI0BOK,
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a PUCYHKU — MOJIPUCYHOUHYIO MOANKUCH. [IpMHMMAIOTCS TOIbKO YepHO-0eible PUCYHKH
(B popmarax .tif, .bmp, .jpg) B BuAe O0TAENbHBIX rpadudecKuxX (haiiaos.

5. CnenyeT orpaHUUMBATHCS OOIIETTPUHITHIMY COKPAIIEHUSIMU U M30€TaTh BBEACHMS
HOBBIX COKpallleHU 6e3 JOCTaTOUYHbIX OCHOBaHU. BBe1eHHbIE COKpallleHUsI HE00X0-
JIUMO paciInpoOBLIBAT.

6. CchblIKM Ha JTUTEPATypy B TEKCTE CTAThU IPUBOASTCS B KBaApaTHBIX CKOOKaX,
Hanpumep: [2] unm [5—7], [5. C. 15]).

B criucke nmutepatypbl IPUBOASITCS 71016K0 UICTOYHUKM, HA KOTOPBIE B TEKCTE CTaThU
nMmeroTesd ceblIku. Crmcok popMupyeTcs 1o ajadaBuTy (CHavYaaa UICTOYHUKHU Ha pyc-
CKOM sI3bIK€, 3aTe€M Ha aHIVIMICKOM). B criicKe nmutepatypbl 1OJKHbBI OBITh YKa3aHBbI:

045 KHue: (paMWINKM U MTHULIKAIBI aBTOPOB, Ha3BaHUE KHUTM, MECTO U3AaHUsI, U3-
JaTeJIbCTBO, TOM U3AAHMS;

ons cmameli u3 Henepuoouyeckux uzdanuii (coopHuxog): GaMuINy 1 MTHULIMAJIBI aB-
TOPOB, Ha3BaHME CTaTbU, Ha3BaHWE KHUTH (COOpPHUKA), MECTO U3IaHUS, U3IaTEIbCTBO,
rOJI U3IaHUS;

ons cmameil u3 nepuoduteckux uzoanuil: paMUIMI U MTHULIMAJIBI aBTOPOB, Ha3BaHUE
CTaThbM, Ha3BaHME XypHaJja, ol U3AaHus, TOM 1 HOMEp XypHaJia, IiepBasi 1 IOCIeTHSISI
CTpPaHUIIbI CTAThHU.

Obpaszeuy:
JINTEPATYPA
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[2] Poyu IIl. O30HO0BBIN Kpusuc. M.: Mup, 1993.

[3] Connor M.J., Wheeler L.A. Depletion of cutaneous glutathione by ultraviolet radiation // Photochem.
Photobiol. 1987. Vol. 46. No. 2. Pp. 239—245.

7. CTaTbs D0JKHA ObITH MOANMMCAHA BCEeMH aBTOPaMHU (Ha IOCAeaHel CTpaHUle) U
MMETh BU3Y (Ha IIepBOi1 CTpaHMIIEe) 3aBeaytoliero kadgeapoii (1 corpyaauko PYJIH)
WJIM THOTO PYKOBOIUTEIIS (IMpeKTopa, IeKaHa, 3aBeayioliero Kadgeapoil uiu gadbopa-
TOpHUeil — ISl aBTOPOB U3 CTOPOHHUX OpraHM3alinii) ¢ pacumg)poBKoii MOAMNCH U YKa-
3aHHEM JI0JKHOCTH.

8. B KOHIIe cTaThbu HEOOXOAMMO yKa3aTh (haMUINIO, UMsI MU OTYECTBO aBTOpa, C KO-
TOPBIM HauboJiee 1eIeco00pa3HO KOHTAKTUPOBATh MO BOMIPOCAM MOATOTOBKU CTaThbU
K OIyOJIMKOBAHUIO, U €r0 KOOPAUHATHI (e-mail, HoMep KOHTaKTHOTO TenedoHa).

OT3bIBBI Ha OTKJIOHEHHBIC PEAKOJIICTUEI CTaThb HE TIPEAOCTaBIISIIOTCS, PYKOIIMCH
He Bo3BpalaloTcs. OTBETCTBEHHOCTD 3a COAEPXKaHME CTaTeil HECYT aBTOPHI.

KonTakTHas undopmanms:

Peouna Mapeapuma Muxaiiaoena
Tenedon: +7 (495) 952-04-41
E-mail: redina._mm@rudn.university
Cuaaesa Iloauna Opveena

E-mail: silaeva_pyu@rudn.university
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¢.CM-1 OrYn «MOYTA POCCUN»

ABOHEMEHT Ha xypHan 20829
BECTHMK PynH (MHAeKC n3panna)
Cepus «3konorus KonnuecTso

n 0e30MNacHOCTb XXU3He- KOMMNEKTOB:
aesaTesibHOCTU»

Ha 2019 rog no mecAuam
1 2 3 4 5 6 7 8 9 |10 |11 |12

Kyna

(MoYTOBbBIN NHAEKC) (appec)

Komy

(dbamunua, nHnumans)

JOCTABOYHAA KAPTOYKA

Ha XypHan 20829
MNB |mecTo | nuTep (MHAEKC n3paHnsa)
BECTHUK PYOH

Cepusa «9konorus u 6e3onacHocTb
Xn3HepnedatTesibHOCTU»

Crou- noanncKn py6.___Kon.
MOCTb

Konunyectso
py6 Kon KOMIMNEKTOB:

nepeagpecoBku

Ha 2019 rog no mecauam
1 2 3 4 5 6 7 8 9 {10 |11 |12

Kypa

(MOYTOBbIV NHAEKC) (appec)

Komy

(pamunua, H1LMans)




