Long-range Transboundary Air Pollution

| W
European Environment Agency ,’_)

KaTteropus HasBaHue
HO: 1.A.3.b.vi JOpOoXHbIi  TpaHcnopT: M3HOC nokpbiwek ©  TOPMO30B
aBToOMObUNen
1.A.3.b.vii JOpOXHbIA  TpaHCNopT: M3HoCc  AopoxHoro MOKpPbITUA

MNH3B: 070700

070800
MCOK:
Bepcma  Pykosogctso 2016

aBTOMOBUIAMN

M3HoC NMOoKpbILWEeK N TOPMO30B AOPOXHbIX TOAHCMOPTHbIX CPeACTB
M3HOoC AOPOXHOIo NOKpPbITUA

OCHOBHbIE aBToOpPbI

NeoHunaac Huaxpucroc, Mon boytnep

PykoBoactso EMEN/EAOC no MHBeHTapmM3auun Bbl6pOCOB 3arpsA3HAOLWMNX BellecTB,

2016

1



1.A.3.b.vi lopOXXHbIW TpaHCNOPT: U3HOC NOKPbILWIEK U TOPMO30OB
aBToMO6unen
1.A.3.b.vii l0pO>KHbII TpaHCNOPT: N3HOC AOPOIKHOIO NOKPbITUA

aBTOMO6MNSAMMU
OrnaBneHwue
1 OOLLUME CBEACHMS .......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeesesessesssssssssssssssssssssssssssssasasaans 3
2  OMNUNCAHME UCTOUHMKOB ..ccceeiiiiiiiiiienneeeetieeissssssssssssesessssssssssssssssssssssssssssssssees 3
2.1 OMMMCAHNE TTPOLIECCA tutireirirrirresrtsrtstesrtsttsresrtsresresresbesbe s bt bt st sb e sb s bt sbesbesbesbesbesbe s bt sbesbeebeebeeneesesnesnene 3
2.2 Bblbpockl TY, obpa3sytoLmecs B pe3ysbTaTe U3HOCA MOKPbILLEK, TOPMO30B M AOPOXHOIo
TTOKPBITUIS .t euvtsueeteeutesieesteeeeseeesbe e st suee bt e b e suee bt e asesheesbeeasesaee bt easeshe e bt easesaee b e e s e saee bt easesneebeensesanesseensesnnens 10
2.3 CPEACTBA PEIYMNPOBAHU ..eruiiriitiiitesitett sttt sttt st st sb s bbb b e bt b sbesaeesbseanes 14
2.4  Bknaj n3Hoca Mnokpblllek, TOPMO30B U AOPOXHOr0o MOKPbLITMA B CyMMapHble nokasaTtenu
BBIOPOCOB. .. cttueetieeeestesesteseetessesessesessesessessesessesessesessassasessesessesessesessessesesesesseseesensesessesesseseesensesessesessesessans 14
2.5  TIONYUYEHME METOLOB PACHETA c.veiuriiiieriiiiiiieiieettitesrtesrtsse st bt ste st b s besbtesbesasesbeesbessnesbeesnsennes 15
3  METOADI PACUETA ..ccceerneenneeetiiiiiiiissssnsssserissssssssssssssssssssssssssssssssssssssssssssssssens 15
3.1 BhIOOP METOLA c.ueueeuieeeirieeeriesesseesrasessessesessesessesessasessessesessesessesessansesensesessesessesessessssensesessesessesessens 15
3.2 MeTOAONOTUSA YPOBHSA T ..iiiiiiiiiiiiiiiiniiiiiiient ettt sa e bbb e sbe e 17
3.3 METOAONOTUA YPOBHS 2 ..cuviruiereerireesieetesieesieesseesesseessesssessesssesssesseessesnsessesssesssessesssesssesseessesnes 20
3.4  CTPYKTYPA BULOOOPABOBAHMIS c..eververrirrerieriesiesiesiesiessessessessessessessessessessessessessessessessessessessessessesses 27
4  KAUECTBO AAHHDIX .. cceeeeueerreennecreassncereansssessenssseessassssessassssesssnsssssssnssssessnnsnnes 30
4.1 TIPOBEPKA AOCTOBEPHOCTM cuveueeveerieeerieenrtesesseesseesesseessessesseessesssesseessesssesseessessseseessesssesssessesee 30
4.2  KpuTepu BPEMEHHOTO PA3YKPYTTHEHUIS .ccueerueereeeerieenteeresieesreesesieesseessesseessesssesseessesssesssessesee 30
4.3 OLEHKA HEOTIPEAETEHHOCTM ..eirviiriiieiiieitiresitesrt et site bt b st e sbe b st e saeesaesatesbeebesatesbeesnesanesseenne 30
4.4  ObecnedeHne/KOHTPOAb KaydecTBa NHBEHTAPU3ALMN OK/KK .....cccvvevererenereneneneseseeiene 32
4.5  KOOPAMHATHAS MPUBABK. ceveeeerreerrieeesreenreensesseesseesesseessesssessesssesssesseessesssesseessessseseessesssesssessese 32
4.6 OTUETHOCTL U AOKYMEHTALIMA ceviiriiiiiriiiiiiieniteit st site it ere st sre b st e bt saesieesbeebesasesbeesnesanesbeenne 32
4.7 Hawnbonee ysa3BMMble acnekTbl/MPUOpPUTETHbIE 061aCTL AaHHOM MEeTOA0N0TNN, KOTOpble
TPebyroT NpoBeAeHNS AOMONHUTENBHDBIX NU3BICKAHUM. .evveverrerrerierienienresiesiesesesesessessesessesesessesenne 32
5 TJIOCCAPUIM c.ueieeeeeiiceneiereneiecneesssnssessnssesssssssssnsesssnsssssnsssssnsssssnsssssnsssssnssssssssssse 33
6 CnUNCOK LLUTVPOBAHHOM INTEPATYPDI .ccccuerrersneressnessssnsssssnsssssasssssassssssssssns 34
6.1 BUBANOTPADUUECKMIN YKAZATEIID .ueverreririeierieuerieterentesesseuessesestentssessesessesessenessenessensesessesessesessene 39
7 HaBEAECHME CMIPABOK .....ccueeeurnrnnrnisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 40
MpunoxxeHne A MeToaukun, wucnosnb3yemsble ANnA onpegeneHvsa
MHTEHCMBHOCTM BbIGPOCOB 4YacTul, o6pasyloLmxca B npouecce M3Hoca
NOKpbILLUEK, TOPMO30B U LOPOXKHOTO MOKPBITUS .ccceeernrnnmnnneereeescsssssssssneeeenses 41

Pykosoacteo EMEMN/EAOC no MHBeHTapuM3auuM Bbl6pOCOB 3arpsAsHAOLWUX BeLLecTB,
2016 2



1.A.3.b.vi lopOXXHbIW TpaHCNOPT: U3HOC NOKPbILWIEK U TOPMO30OB
aBToMO6unen

1.A.3.b.vii l0pO>KHbII TpaHCNOPT: N3HOC AOPOIKHOIO NOKPbITUA
aBToMO6MNaMM

1 O6wwme cBeaeHus

B faHHOW rnaBe peyb MAET O Bbi6pocax TBepablx YacTul (TY), BkItoUas YepHbIin yraepos (Yy) !
KOoTopble 06pasyloTcA B MpoLecce M3HOCA MOKPbILEK M TOPMO30B JOPOXHbBIX TPaHCMOPTHbIX
cpeactB (kog HO 1.A.3.b.vi) n nsHoca gopoxHoro nokpbitnsa (kog HO 1.A.3.b.vii). Beibpockl T4,
cofepxalymecs B oTpaboTaHHbIX ra3ax TPAaHCMOPTHbLIX CPeACTB, He paccMaTpuBatoTcs. OcHOBHOe
BHUMaHMe yAenseTcs nepBUMYHbIM YacTuLaM - APYrMMKX CnoBaMu TeM 4acTuuam, Bbl6pochl
KOTOPbIX ABNAOTCA HEMOCPeACTBEHHbIM Pe3y/ibTaTOM U3HOCa MOBEPXHOCTEN — a He Tem, KoTopble
0bpasyloTca B pesysibTaTe pecycrneHAMpoBaHNA paHee ocaxAeHHOro maTepuana.

HeobxoanmMo OTMeTUTb, YTO BTOPOW YypoBeHb koja HO ans AaHHBIX MCTOYHWKOB BbIGPOCOB
OTHOCUTCH K ,OKMUraHuto”. MpescTaBnseTcs COBEPLUEHHO OYeBUAHbLIM, YTO W3HOC TOPMO30B W
JOPOXHOro MOKPbLITUS ABAATCA MpoueccaMy abpasvBHOrO M3HaLLMBaHWA, a He npoleccamu
OKUraHusa. Tem He MeHee, B LiefsX yA00CTBa, a Takxke A8 TOro, YTobbl MOXHO 6b110 MPOV3BOANUTL
OLleHKY BCeX BbIBpOCOB AOPOXHOro TPaHCMopTa COBMECTHO, 3TVM FlaBaM bblM MPUCBOEHbI 1X
Tekywme kogpl HO. B HacTOALWMIA MOMEHT COCTaBUTENN MHBEHTapM3aumMmn AOMKHBI CMUPUTLCS C
3TO NapajoKcanbHOM CUTyaLmein.

Bbibpockl TY paccmatpuBaloTca B CBA3M C  O6LWMMK  K/laccamu  TPAHCMOPTHBIX CPeACTs,
onpegeneHve KoTopbix npuBoguTca B nase 1.A.3.b “JOPOXHbIA TPaHCMOPT”, MOCBHALLEHHOM
Bblbpocam oTpaboTaHHbIX ra3oB OT JOPOXHOro TpaHcnopTa (kogel HO 1.A.3.b.i - b iv), a nmeHHoO -
NnerkoBble aBTOMOBUAN, TPY30BUKI Manoi rpy3onofbeMHOCTI, TPAHCMNOPTHbIE CpescTBa 60NbLLON
rPy30Mo4beMHOCTU 1 ABYXKOJIECHblE TPAHCMOPTHbIE CPeACTBa.

2 OnmcaHve NCTOUYHUKOB

2.1 OnucaHue npouecca

B3BelleHHble B BO34yxe 4YacTtumubl o6pa3y+0Tc;| B pe3ynbTaTe BSaI/IMOAeVICTBI/Iﬂ Mexay
MOKPbILWKaMW TPaHCNOPTHbIX CPEACTB N AOPOXHOIo NOKPbITUA, a TakXke B MOMEHT NPpUMeHEHUA
TOPMO30B ANA CHWXeHUA CKOPOCTM TPaHCNOPTHOro cpeAacTsa. B o6ownx cny4yadax OCHOBHbIM
MeéXaH3MOM O6pa3OBaHI/I9| YacTumy, CayXXaTt cpesarmne  ycnmaua, BO3HMKakwne BO BpeMA
OTHOCUTE/IbHOIro nepemMeLleHna HOBerHOCTEVI. BTOpI/NHbIM MeXaHU3MOM ABNAETCA nUcnapeHme
MaTepunana C NOBeEPXHOCTU NMPU BbICOKNX TEMMNEPATYpPax, ABAARLWNXCA NOCNeACTBMEM KOHTAKTa.

HeobxoAnmMo oTMETUTb, YTO B noagpasgenax 2.1.1-2.1.3 gaHHOI rnaBbl NPUBOANTCS CNPaBOYHas
nHbopmMaLms, KacaroLlascs ob6llero KonmyectBa MaTepuana, M3HAlLMBAeMoro B pe3ynibraTte

' Ans ueneit JaHHOTO PYKOBOACTBA, KOIPPULMEHTLI BLIGPOCOB YY MPUHMMAOTCA paBHbIMU KO3dPULIMEHTaM
BbIOPOCOB 3/7emMeHTapHoro yrnepoga (3Y). [lna 6one nogpobHoin mHopmaumen, cmotpute Yacte 1.A1
SDHepreTUyeckre oTpac/v MPOMBILLIEHHOCTY 1 MpunoxeHuns B faHHOW rnasbl.
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M3HOCa MOKpbIlleK, TOPMO30B W AOPOXHOro MOKPbITUSA. 3Ta UHboOpMauus He AOMXKHA
NCNONBb30BaTbCA AN pacyeTa BbIOPOCOB, Tak Kak He BeCb M3HOLUEHHbIA MaTepuan CTaHOBUTCH
B3BeLUeHHbIM B BO3jyxe. B nogpasgene 2.2 gaHHOM rnaBbl MPUBOAMTCS 0630p $akTU4ecKmx
Ko3pPnuMeHTOB BbIGPOCOB TY, O KOTOpPbIX COOOLUAETCH B /UTEPATYpPHbIX WCTOYHMKAX, B
MpunoxeHnn A NPUBOAUNTCA OMMCAHME SKCMEPUMEHTANIbHbIX METOZO0B, KOTOPble NCMONb3YHTCS
Ans onpegeneHns K03dOULNEHTOB M3HOCA 1 KO3 ULIMEHTOB BbIOPOCOB.

2.1.1  W3HOC noKpbeiwek

MOKPBILWKK  TPAHCMOPTHOrO CpeAcTBa HeCyT Harpysky OT aBTOMOBWAA M Maccaxupos,
obecrneymBatoT CUeMneHNe C JOPOroli 1 ynpasfieHWe, a TakXe MOornowaT HepoBHOCTA
[JOPOXHOr0 MOKPLITUSA, YTO MO3BOJAIOT YAYULLNTL KaYeCcTBO Moe3fkun. MNMoKpbILWKA NPOU3BOAATCA
N3 C/IOXHON KOMOBMHALUMWM KaydyKoB, XOTS TOUHbLIA COCTaB MaTepuana Mokpbillek O6bIYHO He
OrnallaeTcsa Ha pbiHKe B Lensx COXpaHeHUs KoMMep4yecko TalrHbl. B pabote Camtani n ap. (2001
r.), B KayecTBe 3MMMPUYECKOro npasuna ANA MOKPbILLEK JerkoBblX aBToMobunelri NpuBOAMTCS
cneAyoLwmin coctaB: byTafneHCTUPONbHbIA Kayyuyk (BCK) - 75 %, HaTypanbHbI kayyyk - 15 %, n
nonnbytagmeH - 10%. B uenax nofayyeHUs >KenaemMbiXx CBOWCTB, a TakXke HeobXoAUMbIX
3KCMyaTaLUMOHHbBIX XapakTepuUcTnK, BO BpPeMs MPOM3BOACTBEHHOrO npoLlecca B 3TO coyeTaHue
Takke fJ06aBAAIOTCA MeTananyeckme WM opraHudeckme npucagkm. OAHOM M3 caMblX BaXHbIX
npucajok ABAAETCA OKUCh LMHKa (ZnO), BbICTyNarLLasa B KayecTBe ByKaHU3MpYyLoLLen fo6aBku. B
COOTBETCTBUWN C JaHHbIMW, NpeacTaBieHHbIMK B paboTe Smolders n Degryse (2002 r.), 06bl4HO
KoHUeHTpaumsa ZnO B MpOTEKTOpe MOKPbLIWKN BapbupyeTcs B AnanasoHe oT 1.2% (nerkosble
aBTOMO6UAN) A0 2.1% (rpy30BUKMN).

MN3HOC npoTekTopa MOKPLILKN SBASETCH KOMMAEKCHbIM  GU3MKO-XMMUYECKMM  MPOLLECCOM,
KOTOPbIA OBYCNOBNEH 3Heprver TpeHus, Obpasylollenca Ha rpaHuLe KOHTakTa Mexay
NMPOTEKTOPOM U Mpoe3xei 4yactn goporn. Takum o06pasom, 4YacTulbl M3HOCA MOKpPbILLEK U
LOPOXHOro MOKPLITUS HEPA3AeNMMO CBA3aHbl ApYr C ApyroM. TeM He MeHee, B HacTosILLee BpeMs
B Lensx onpejeneHns Ko3pPpuuMeHTOB BbIGPOCOB M3HOC MOKPLILLEK W JOPOXHOIO MOKPbLITUS
LOJIKHBI BOCMIPUHMMATBLCS B KavecTBe ABYX OTAeNbHbIX UCTOYHUKOB BbIGPOCOB YacTuL,. MNpuunHoii
3TOro sIBNSIETC HeAOCTAaTOYHOE KOMMYECTBO 3KCMEepPUMEHTabHbIX JaHHbLIX MO KoadduumeHTam
BbIBPOCOB A/151 Pa3INUHbIX COMETaHUIA “TUM NOKPbLILLKMK - TUM JOPOXHOIO MNOKPbLITUS".

dakTnyeckas MHTEHCMBHOCTb W3HOCA MOKPbIWEK 3aBUCUT OT 6O/bLUOrO  KO/JMYecTBa
pa3Ho06pa3HbIX GpaKTOPOB, TakMxX Kak MaHepa BOXAEHUS!, MOMOXeHWe NOKpbILLeK, KOHPUrypaLms
cuenieHnss TPaHCNOPTHOro CPeACTBa, CBOMCTBA MaTepmana MOKpPbILLEK, COCTOsSIHME MOKPbILLEK Y
JOPOXHOr0O MOKPbLITUSA, CPOK CAYX6bl MOKPbILLEK, CPOK CAyX6bl MUCMOMb30BaHWA AOPOXHOIO
MOKPLITUA W MOroAHble ycnoBusi. Hanpumep, cyllecTBeHHOe BO3AelCTBME Ha WMHTEHCMBHOCTb
M3HOCa OKasblBaeT CTWIb BOXAeHWs. [laxe B TOM C/lydae, ecinM TPaAHCMOPTHOe CPeACcTBO
nepeABUraeTcst C MOCTOSIHHOW CKOPOCTbH), MOCTOSIHHO MMeeT MeCTO 6biTb MUKPOCKO/bXeHne
MOKPbILLKM MO AOPOXHOMY MOKPbITUIO — 3ddeKT, KOTOpbI obecneyrBaeT cLenieHne C JOporo.
Korga AvHammueckne XxapakTepucTUKX BOXAEHUA (ABUXEHME Ha MoBOpOTe, TOPMOXEHWe,
YCKOpEeHMe) yBeNNYMBAOTCS, CKOMbXEHME TakxkKe yBEeNNYMBAETCS B pedynbTaTe paboTbl 60bLUMX
CUN, 06PasyOLLMXCS Ha rPaHMLEe KOHTakTa MOKPLILLKA C MOBEPXHOCTBIO, YTO MOXET MpMBECTU K
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AOMNOMHUTENIBHOMY M3HOCY Kak MOKPBILWKY, Tak W AOPOXHOro nokpbiTus. CnegoBaTeNbHO,
“NnaBHOE” BOXJEHMEe CMOCO6CTBYET MPOAIEHUIO CPOKa CMYX6bl MOKPLILKA 1, HAa060poT, 60/ee
XECTKUA WA HEeYCTOMUMBBLIA PeXVM YNpaBieHUs TPaHCMOPTHBIM CPEACTBOM MPUBOAUT K
COKpALLEHUNIO CPOKa CAYXK6bI MOKPbILLIKLA.

Ha nepegHenpusogHoMm (M) aBToMobune nepejHme Koaeca NCNoNb3yHTCA Kak AN CLenaeHus ¢
[OpOroM, Tak U AN ynpasaeHuns, B TO BpeMsi Kak 3aZHMe Kosleca - TONbKO AN KOHTPONS 3aj4Hero
MOCTa aBTOMOBWUAA N HeceHWs Harpysku. Ha 3agHenpusogHoMm (3M1) asTomMobune nepegHune
Kofileca B MepBylo oyepedb CNYyXaT ANS yrpaBieHWUs, B TO Bpems Kak 3a cLenneHue ¢ AOPOrow
OTBeYaloT 3ajHK1e Koneca. NpeanonaraeTcs, N 3KCNepUMeHTanbHO MOATBEPXAEHO, UTO 13-3a 3TUX
GYHKLMOHANBHBIX PasAnynii nepejHmne NOKPbILLKK MOABEpraTca 60s1ee HTEHCUBHOMY U3HOCY
Ha nepejHeNprBOAHOM aBTOMObWAe, a 3aAHMNe MOKPLILLKYX - Ha 3a4HenpuBOAHOM. Hanpumep, B
paboTe Luhana n gp. (2004 r.) npuBoAnNTCa HGOpPMaLmUs O TOM, YTO M3HOC NepesHUX MOKpbILLeK
Ha nepeAHenpuBOAHOM aBTOMObMAe cocTaBnseT oT 69% Ao 85% OT obLliero N3HOCa MOKpbILeK
TPaHCMOPTHOrO cpeAcTBa. Bbicokas WMHTEHCMBHOCTb WM3HOCA MOXET OblTb TakXke CBfA3aHa C
HECOOCHOCTbIO  (HenapannenbHOCTb) CUCTEMbl  PY/JeBOro  YMpasieHUs U HenpaBWibHbIM
[aBNeHNeM B MOKpbILLKE.

Pu3nyeckme xapakTepuCcTUKL MaTepurana NpoTekTopa NOKPbLILLKA OKa3biBalOT 3aMeTHOe BANSHNE
Ha VHTEHCMBHOCTbL  M3HOCa  MokKpblek. Kak  npasBwao, MNOKPbLIWKM € BbICOKMMU
3KCMyaTaLUMOHHBIMU XapakTepucTMkaMu, Kak Harnpumep Te, YTO WUCMOJb3YTCA Ha  [AOPOXHbIX
MOTOLMKAAX CMOPTUBHOIO TUMAa N CMOPTUBHBLIX aBTOMOBUASAX, N3HALLMBAKOTCA 60/1ee NHTEHCMBHO
n3-3a uMx 6onbworo koddduUmMeHTa TpeHus, a Takke B Buay 6onee TAXeENbIX YC/IOBUM
akcnayaTaumm. Cpok cyx6bl MOJ06HbBIX MOKPbILLEK MOXEeT COCTaBnAaTb Bcero aAuwb 10 000 kM. C
APYrol CTOPOHbI, CPOK CAYyX6bl CTaHAAPTHOW aBTOMOOWABHOM MOKpPbIWKK cocTasnseT 50 000-
60 000 KM, Ha MPOTAXEHWM KOTOPOro ee CyMMapHbI/ BeC cokpalaetcs Ha 10% (AreHTCTBO Mo
oxpaHe okpyxatoLler cpeabl BennkobputaHum, 1998 r., Kolioussis n ap., 2000 r.). Cpok ciyx6bl
MOKpbILLEeK rPy30BUKOB 06bI4HO cocTaBasgeT okono 100 000 kM., B 3aBUCUMOCTN OT MHTEHCUBHOCTU
MCNOMb30BaHUA TPY30BMKa M HArpysky Ha MOKPbILLKY. Kpome TOro, HeKoTopble MOKPbILWKA B
[AHHOV KaTeropmm TPaHCMOPTHbIX CPeACcTB OCHALLEHbl BOCCTAHOBIEHHBIM NMPOTEKTOPOM, TO eCTb
KOrga HOBbIA MPOTEKTOP YCTaHaBAMBAETCA Ha W3HOLLUEHHYH MOKPbILKY. BoccTaHOBAEHHbIN
NMPOTEKTOP MPOZ/eBaeT CPOK CNYXObl MOKPBILLKM, HO MPY 3TOM CHMXaeTca 6e3onacHocTb (Dunn,
1993 r.). CoBeplleHHO 0YeBWAHO, YTO CyMMapHOe KOIMNYEeCTBO MaTepuana, W3HOLUEHHOro Ha
NPOTSXKEHUN CPOKa CAYXObl MOKPbILKWA, BapbUpyeTca B 3aBUCUMOCTM OT KOHKPETHOro
TPaHCMOPTHOrO CPeACTBa, U MOXEeT COCTaBNATb OT HECKONbKUX COT rpaMM AN ABYXKONECHbIX
TPaHCMOPTHLIX CpeacTB, A0 1-1.5kr Ana nerkoBbix aBTOMObGWANel, M BnAoTb Ao 10 kr Ans
rPY30BUKOB UV aBTOBYCOB.

Ha pucyHke 2-1 NprvBOAMTCA LUMPOKWIA  AMana3oH obuLManbHO — 3a40KYMEHTUMPOBAaHHbIX
K03 DMLMEHTOB M3HOCA A1 MOKPbILLIEK TPAHCMOPTHBLIX CPeACTB Masioil rpy3onofbeMHoCcTU. Bo
BpeMsi CO34aHuns AaHHOIo PUCYHKa 1cnosb3oBanack nHGopmauma ns pabotsl Councell n ap. (2004
r.), @ TaKkxXe Apyrve 3HaueHus N3 MTepaTypHbIX UCTOYHMKOB. DTV 3HaUYeHWs 6bl1n NoyyYeHbl 6o
3KCMepUMEHTa/IbHbIM MyTeM, 60 BblBEEHblI Ha OCHOBE YCPeAHEHHOW CTaTUCTUKK, Hanogobue
TOW, UTO MPUBOAUTCS Bbllle. B COOTBETCTBUM C AAHHbLIM PUCYHKOM BUAUTCSA LLeNecoobpasHbIM
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NPUHATE Cledylollee 3HAYeHWe 3a YCpeAHEeHHbIN KO3GOULMEHT M3HOCa MpY “HOpMabHbIX”
YCNIOBUAX BOXAEHWS ANt TPAHCMOPTHBIX CPeACTB Manoli rpysonogbeMHocT: 100 Mr Ha MaLLVHO-
KUIOMETP.
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PucyHok 2-1 KoadpduumeHTbl M3HOCA ANS MOKPbILEK TPaHCMOPTHbIX CPeAcTB Masoi
rpysonoabemMHocTu (Boulter, 2005 r.). “maLu.-kM” = “mMaLLUnNHO-KUNOMeETp”

Bonblas 4acTb Kayyyka Ans MOKpPbILLEK M3HALIMBAETCA BO BPEMS YCKOPEHWs, TOPMOXEHUSA ©
OBVXKEHUS Ha MOBOpOTe U, CnejoBaTeslbHO, KOMMUYECTBO W3HOLIEHHOW pesuHbl  byaeT
MaKCMManbHbIM B paioHe OXMBEHHbIX MepekpecTKoB 1 Ha NoBOpoTax. B paboTe Stalnaker n gp.
(1996 r.) NpMBOAATCS pe3ynbTaTbl 3KCMEPUMMEHTOB C WCMOAb30BaHMEM OOOPYAOBaHUSA ANS
NCMBITAHNS MOKPbILLEK, B PaMKax KOTOPbIX MPOBOAWNIOCL MOJEeINPOBaHWEe YCIOBUA BOXAEHNS B
yepTe ropoja M Ha CKOPOCTHbIX aBTOMAarnucTpanax. YCnoBus BOXAEHWA B YepTe ropoja BKIKYaNu
60/1bLLIOE KOMYECTBO MOBOPOTOB. Pe3ynbTaThl 4aHHOINO NCCef0BaHNSA CBUAETENLCTBYIOT O TOM,
UTO BOXZAEHVE B yepTe ropofa oTBeyvaeT 3a 63% M3HOCa MOKpPbILLEK, AaXe MNPy TOM YCI0BUW, YTO
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OHO cocTaBnseT AnWb 5% nporigjeHHoro pacctoaHuA. B paboTe Luhana u ap. (2004) npeacTaBneHsb!
pe3ynbTaThl 3KCMNEpPUMEHTa, B pPamkax KOTOPOro MOKPBILWKW  JIErKOBbIX aBToMobunei
B3BelUMBaANCbL Pa3 B JBa Mecsla, a BOAUTENN ONWUCbIBaNW JAeTann KaxAoh noesaku.. bblia
obHapyxeHa cnabas oTpuuaTenbHas KOppensumsa MexXay W3HOCOM MOKpPbIeK U cpejHeit
CKOPOCTbI MOe34KW., Koraa Ko3pduumeHT nsHoca 6bin Ha 50% 6onblue Npu cpeAHer CKopocTu B
40 KM/4 (XapaKTepHOW AN nepeABUXeHNS B YepTe ropoAa), Mo CPaBHeHWO € Ko3bdULMEHTOM
N3HOCa Mpu ABUXEHUN CO CpefHelt ckopocTbto B 90 KM/Y (xapakTepHoOW A1a nepeABUXXeHNs no
CKOPOCTHbIM aBTOMarncTpansim).

MorogHble YCNOBUSI N COCTOSIHNE AOPOXHOMO MOKPLITUS TakXe MOryT BAUSTb Ha CPOK CAyX6bl
MOKPbILIKW. BnaxHoe JOpOXHOe CHWMXaeT TPeHWUs 1, C1efoBaTe/lbHO, MOXHO MPeAnoNoXunTb, YTO
BMecTe C 3TWM COKpallaeTcs W WHTEHCMBHOCTb W3HOCA. AHaNOrMyHeiM 06pa3oM, HOBOe
LwiebeHOYHOe OCHOBaHMe C MpPOMUTKOM OWUTYMHOIM CBSI3KOM OKasblBaeT 60fiee MHTEHCUBHOE
BO3/eMCTBME MO CPaBHEHUIO C bosiee CTapbiM MOKPbITUEM

KosaddunumeHTbl M3HOCa NOKpbIWEK A8 TPAHCMOPTHbLIX CPeACTB 60/bLIOK FPy30MNoABLEMHOCTH
3HaUMTENIbHO MpPEBbLILLAT aHaNormyHble KO3PUUMEHTbI ANA TPAHCMOPTHLIX CPeACTB Masoi
rpysonogbemMHocTu. B paboTe Legret n Pagotto (1999 r.) 6bl10 caenaHo NpeanonoXeHne o ToM,
UTO KO3GPULIMEHT M3HOCA ANSA MOKPbILLEK TPAHCMOPTHLIX CPeACcTB 60MbLLION FPYy30Mo4bEMHOCTH
(Mpn 136 Mr/malu.-km) B 2 pasa npeBbillaeT KO3PPULMEHT M3HOCa AN MNOKPbILIEK TPaHCMOPTHbIX
CPeACTB Manoi rpy3onoAbLEMHOCTU. TeM He MeHee, MPeACTaBAAeTCs, UTO 34eCb MOXHO roBOpUTb
0 HepooLleHKe. B pabote Baumann wn Ismeier (1997) npuBogsaTcs Ko3pduLMEHTbl M3HOCA AN
“TPaHCNOPTHbIX CPeACTB H60JbLION FPy30MoABEMHOCTI”, “aBTOMObMAEN C NpuULLenom” 1 aBTObYCOB,
coctaBnstowme 189 mr/mawt.-kM, 234 maw.-kM 1 192 Mr/maLl.-KM COOTBETCTBeHHO. B paborte
Gebbe n ap. (1997 r.) NnpMBOANTCA KO3IPPULIMEHT N3HOCA NOKPbLILLIEK AN TPAHCNOPTHbLIX CPeACTB
60/1bLUON rpy30noAbeMHOCTM B 539 Mr/maLu.-km. B paboTte Garben v ap. (1997 r.) n paéote EMPA
(LWBeriLapckaa desepanbHas nabopaTopusi MO UCMbITAHUSAM U UCCAEA0BaHUSAM MaTepuanos)
(2000 r.) npuBoaATca KO3GOULMEHTbI U3HOCA ANS  TPAHCMOPTHbLIX CPeACTB  60/bLUON
rpy30nogbeMHOCTY, cocTaBastoLme okono 800 Mr/mall.-kM, a B paboTe komnaHum "SENCO" (1999
r.) ynomuHaetcs KoadduUMeHT M3HOCa ANS TPAHCMOPTHLIX CPeACTB 60bLLOK rpy30M0LbLEMHOCTY
B 1403 mr/maLw.-kM. BennuunHa kosadpduumeHTa M3HOCa Ha KUNOMETP MPONAEHHOV AMCTaHLMN
33aBUCUT OT KOHPUrypaumy TPaHCMOPTHOrO CPeACTBa, Kak Hampumep KOJAMYecTBO MOCTOB U
Harpysku. CnegoBaTeNibHO, MOXHO OXNAATh 60/1bLLOI0 pa3bpoca 3Ha4YeHW.

2.1.2 W3HOoC mopmo306

B HacTosillee Bpemsi MCMOMb3YHTCA JBe OCHOBHble KOHGUIypaumm TOPMO3HOM CUCTEMBI:
AMCKOBble TOPMO3a, B KOTOPbIX MI0CKME TOPMO3HbIE HakNak1 NMPUKMMAaTCS K BpaLlaroLLeMycs
MeTaNIN4YeckoMy ANCKY, N KOJIOAOUYHbIE TOPMO3a, B KOTOPbIX U30THYThIE HAKNAAKM MPUXKUMAOTCS
K BHYTPEHHell MOBepXHOCTW Bpallatollerocs UMAnHApa. [nckoBble TOpMO3a B OCHOBHOM
NCMONb3YIOTCA B  ManorabapuTHbIX TPAHCMOPTHbIX CPeACTBaxX (NerkoBblX aBTOMOBUNSX U
MOTOLMK/IAX) U Ha MepeiHMX Kofecax rpy30BMKOB Masoil rpy30omnof4beMHOCTU. TpagnumoHHO,
KONOAOYHbIe TOPMO3a MO 60/bLUel YacTu UCMONb3YITCA B KPYMHOrabapmuTHbIX TPaHCMOPTHBIX
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cpeactBax, XoTd B b6osee HOBbIX TPAHCMNOPTHbLIX CpPeACTBaX 60nbLLOWA rpysonogbeMHOCTU
ANCKOBbIE TOPMO3a CTa/ i NPUMEHATBCA 6011ee NHTEHCUBHO.

TopMO3Hble GPUKLMOHHbBIE HAKNAAKN OBbIYHO COCTOSIT U3 YeTbipeX OCHOBHbIX YacTell — 06BSA3KY,
BOJIOKHA, YM/IOTHSIOLLMX NPOKAAZA0K U MOANGUKATOPOB TPEHWst — KOTOpble BeAyT cebsi CTabuibHO
npyv  BbICOKMX  TemrepaTtypax. B kauyectBe  06BSI30K  WCMOAB3YOTCA  pas3/iMyHble
MoAMOULMpPOBaHHbIe deHondpopManbierniHble cMosbl. BonokHa MOryT 6blTb NogpaszeneHsl Ha
MeTasInYeckne, MUHepanbHble, Kepammyeckne UM apamuiHble (OpraHuyeckne), 1 BKAOYAtT
CTanb, Mefpb, NaTyHb, TUTAHaT KaaWs, CTeKNO, acbecT, opraHW4Yeckuin matepuan u Kesnap.
YNAoTHAKLWME NPOKAaAKM O6bIYHO ABASIOTCA AelleBbiMU MaTepuanamu, Takumm Kak 6apuii un
CepHOKKMCNasi CypbMa, KAOJIMHUTOBBIE MIMHbI, MarHWi, OKCUAbI XpPOMa 1 MeTainyeckmne NopoLLKK.
CoctaB  MOAMDMKATOPOB TPEHUS MOXeT 6biTb HEOpPraHWYeckUM, OpraHUYeckum  Uau
MeTanan4eckmm. OCHOBHbIM MOAMOUKATOPOM TPeHUs siBASeTC rpaduT, HO MOMUMO HEro Takxe
MCMONb3YHOTCA MOPOLLOK aKaxy, pe3VHOoBasi Myka W TexXHUYeckuin yrnepoz. B npoiusiom
TOPMO3Hble HakNaZkW  BKOYaNM acbecToBble BOJOKHA, HO HA CEroAHSALHUA JeHb B
EBponeiickoM aBTOMapke He OCTanoCb TPAHCMOPTHBIX CPEACTB, B KOTOPbIX WCMO/b3YyeTcs 3Ta
TEXHOOrUS.

B3aMHOe pacrnosioxeHve TOPMO30B TPAHCMOPTHOrO CpeAcTBa OKa3biBaeT HAa WMHTEHCUMBHOCTb
N3HOCa jaxe bonbluee BO3AENCTBME, YeM Ha UHTEHCVBHOCTb M3HOCA MOKpbiweK. Ha nerkoBbix
aBTOMOBUAAX 1 MOTOLMKNAX YCUAME TOPMOXEHMS 0O6bIYHO MPUMEHSIETCS K MepejHMM Kofiecam, B
TO BpeMs KaK 3ajHVe Kojfeca B OCHOBHOM WCMOAb3YHTCA AN MOAAEPXaHWUS YCTOMYNBOCTU
TPaHCMOPTHOrO CpeAcTBa. B pesynbrate 370 MpMBOAUT K 60onee 4acTol 3aMeHe TOPMO3HbIX
HakaZoK Ha nepegHem MocTy aBTomobuas (~30 000 KM), MO CpaBHEHUIO C HakNaAKaMuy Ha 3ajHeM
MocTy aBTomobuns (~50 000 km) (Kolioussis n Pouftis, 2000 r.). B rpy30BbIx aBTOMO6UASIX 60bLLIONA
rpy30no4bLEMHOCTM SHEPrns TOPMOXEHNS pacrnpeaenseTca 6onee paBHOMEPHO MexXay MOCTaMy,
NPUYMHON Yero SBAAIOTCA Bonee HU3KMe rnokasaTenm WMHTEHCUBHOCTA TOPMOXEHUS 1 6o/bLuas
Harpyska B 3ajHell 4YacTu TPaHCMOPTHOro cpeacTBa. [okasaTtenn MHTEHCMBHOCTM M3HOCA Takxe
3aBUCAT OT MexaHM3Ma BKJOYEeHUA TopmMo3a (MHEBMAaTUYeCKUl, 3N1eKTpUYeckuin) |,
CnejoBaTeNlbHO, OLEHKa Cpoka CyXbbl TOPMO3HbIX QPUKLMNOHHBLIX HakNajok sBnseTca bonee
TpyAHOW 3agadeli. Mpegnonaraercs, YTo CPOK CAYKObl TOPMO3HbIX GPUKLMOHHBIX HaKNafoK ANs
rPY30BMKOB 1 MEXAYropoAHMX aBTOBYCOB cocTaBasieT okosio 60 000 km.

B paborte Garg u ap. (2000 r.) cymMMapHasi MIHTEHCUMBHOCTb M3HOCA A/1A1 JIerKOBbIX aBTOMO6unei
oueHmBaetcd B 11-18 Mr/mall.-km, a Aas 60MAbLUMX TPy30BbIX aBTOMObWel 0cobo Manon
rpy3onogbLemMHocT - B 29 mr/mawl.-kMm. B pabote Legret u Pagotto (1999 r.) npuBoadATtcs
nokasaTtenn NHTEHCMBHOCTM M3HOCA TOPMO3HbIX GPUKLMOHHBIX HaKNajoK (2), paccymnTaHHble Ha
OCHOBe JaHHblIX O pasMmepe, MJAOTHOCTU W Cpoke CAyXbbl KOMMOHeHTa. [na  nerkosbiX

(®) Heobxoanmo oOTMeTUTb ¢akT HeAOCTaTOYHOrO KOAUYEeCTBa OQUUMANbHBIX AAHHBIX MO
OTHOCUTENIbHBIM KO03ddULMEHTaM M3HOCA TOPMO3HbIX PPUKLMOHHBLIX HaKNAZOK W TOPMO3HbIX
ANCKOB. B nuTepaTypHbIX UCTOYHMKAX MoKasaTenn WHTEHCUBHOCTW M3HOCA MaTtepuana o6blYHO
OTHOCSTCS K TOPMO3HbIM GPUKLMOHHBIM HakNaAKam.
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aBTOMObWNEn OH cocTaBnsAn 20 Mr/MalLL.-KM, TPAHCMOPTHBIX CPEACTB A/15 NepeBO3KM IerkoBeCHbIX
rpy30B -29 Mr/MalLl.-KM, @ TPaHCMOPTHLIX CPEACTB /15 MePeBO3KN TAXEbIX rPy30B - 47 Mr/malll.-
kM. B pabote Westerlund (2001 r.) NpnBOAATCA pe3ynbTaTbl OLIEHKM KOMYeCcTBa M3HOLLEHHOro
MaTepuana, KkoTtopas 6blna nposegeHa B Crokronbme. [1a  ferkoBbiX aBTOMobUAeN,
TPaHCMOPTHBIX CPeACTB ANS NepPeBO3KM THXKeSbIX FPY30B 1 aBTOOYCOB OHO COCTaBWAO 17 Mr/mall.-
KM, 84 mr/maw.-kM 1 110 Mr/mMall.-kM COOTBEeTCTBeHHO. B paboTe Luhana mn gp. (2004 r.) 6bian
onpejeneH ycpefHeHHbIn Ko3GdULMEHT N3HOCa TOPMO3HbBIX GPUKLMNOHHBIX HAKNaZOK NerkoBblX
aBTOMObWEeR, KOTOPbIV cocTaBu 8.8 Mr/maLu.-kM. Kpome Toro, B paMkax JaHHOro nccnesoBaHums
6bina 3aduKCMpoBaHa fIMHelrHas 3aBUCMMOCTb Ko3dduUmMeHTa M3HOCa OT CpefHeinl CKOpOCTU
noesaku. NMoMMMO 3TOro, B AaHHOV paboTe oTMeyaeTcss TOT $akT, UTO HebOoNbLLUOe KOAM4YeCcTBO
Cly4yaeB >eCTKOro TOPMOXEHUS O0Ka3blBaloT CyLlecTBEeHHOe BO3JeNCTBMe Ha KOAM4YecTBo
M3HOLWEeHHOro maTepmana. Korga nofgobHble caydanm WCKAOYaNUCb W3 aHanvsa, TO 06bIYHO
KO3PPULIMEHT M3HOCA COCTaBNAN OKOOo 10 Mr/MaLl.-KM Npu ckopocTu 40 KM/Y, 1 0KOO 2 Mr/MaLll.-
KM npu ckopocTu 90 km/4. B pabote Kennedy 1 gp. (2002) 6bia paccunTtaH koadduumeHT n3Hoca B
OTHOLUEHVW MaTepuana TOPMO3HbIX (PUKUMOHHBIX HakNajoK TPaKTOPHbIX arperatos Afs
nepeBO3KU TAXeNbIX rpy30B. OH COCTaBWA OKOI0 54 Mr/malu.-KMm.

XoTa BbI6POCHI ra3006pa3sHbIX BELLECTB U 06pa3yroTca B pesy/ibTaTe MexaHU4eckoro UcTupaHus
TOPMO3HbIX GPUKLMOHHBIX HaKNajoK, UX KOANYeCTBO BeCbMa He3HauuTenbHo. B pabote Garg u
Ap. (2000 r.) NpuBOAATCS pe3ynibTaTbl TECTOB, B PaMKax KOTOPbIX B WCMbITaTe/IbHOM KaMepe He
66110  3adMKCMPOBAHO nMpeBbllleHNA  GOHOBBLIX ypoBHelr KoHueHTpaumini CO, CO2 un
YrneBoZ0pPO0B.

2.1.3  UW3HOC 00pOX}CHO20 NOKPbIMUSA

Ha Tepputopun EBpONbI 3KCMAYaTUPYHOTCA CaMble pasfnyHble AOPOXHbIE MOKPbLITUA Ha OCHOBE
acbanbTa 1N 6eTOHa, W BO MHOMMX TOPOACKMX 30HAX WCMOMb3YHTCA MOCTOBble 13 6/I0KOB.
BeTOHHbIe MOBEPXHOCTM COCTOAT W3 KPYMHO3EPHWCTOrO 3anofHUTeNs, necka W LUeMeHTa.
AcdanbToBble MOBEPXHOCTU - 3TO CMeCb MWHEPanbHOro 3amnosHUTeNs, neckos, MUHEPanbHOro
nopoLlka W BsXyLero 6uTyma, XOTS JAaHHbIA COCTaB MOXET [JOBONAbHO 3HA4uUTeNbHO
BapbMpoBaTbCH, Kak B 3aBUCMMOCTM OT KOHKPETHOro rocyAapctsa, Tak W B npejenax OAHOWN
cTpaHbl. Kak npaBuno, achanbT Ha 90-95% cocTouT K3 KamMHen M npumepHo Ha 5-10% u3
BAXYLLEro 6uTyma. XapakTepucTnkmy achanbta MOryT ObiTb M3MEHEHbI C MOMOLLbO OnpesesieHHbIX
[O0D6ABOK, TakMX Kak CBA3blBalOLLMe MaTepuanbl, NOAUMEPbLI U PasinyHble TUMbl MUHEpPanbHbIX
MOPOLLIKOB.

CornacHo pe3ynbTaTaM OLEHKM, MpuBoAALMXcs B pabote Muschack (1990 r.), nsHoc achanbta
coctaBnan 3.8 Mr/maLu.-km. B cootBeTcTBUM C faHHbIMK LICE (1998 r.), KoaddurumreHTbl n3Hoca ans
TPaHCMOPTHBIX CPeACTB Manol rpy30noAbLEMHOCTU U 6O/bLLION rPy30MNoAbLEMHOCTM CocTaBmAn 7.9
1 38 Mr/MaLl.-KM COOTBETCTBEHHO. XOTS HEeOb6XOAMMO OTMeTUTb, UTO 3TV 3HaYeHWUs BKJHOYan
TakXe N3HOC MoKpbIlLeKk 1 TopmMo30B. B paboTte Kennedy n gp. (2002 r.) NnpuBOAATCA pe3ynbTaThbl
npoeegeHHOro B Hoson 3enaHanu pacyeTa Ko3dpduLMeHTa N3HOCa AN AOPOXHOIO MOKPLITUS C
50% copepxaHunem 6utyma. OH coctaBun 0.44 r/malu.-km. B Tom cnyyae, ecnv cogepxaHue butyma
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B W3HOLIEHHOW MOBEPXHOCTU cocTaBaseT Tonbko 10%, TO 3TO 3HayeHWe COKPaTUTbCA A0
0.09 r/maLu.-km.

OgHako, B Tex 30Hax, rge B 3MMHee Bpems LUMPOKO MPUMEHSIOTCA LUNMOBAaHHbIE MOKPLILLKY,
nokasatenn  M3HOCa  JOPOXHOrO0  MOKPbITUA U KOHUeHTpauuin T4,  cBfA3aHHbLIX C
pecycrneHanpoBaHMeM, SBASIOTCA 3HauyMTeslbHO 6onee BbiCOKMMKW. bonee Toro, B cnydae
MCMOJIb30BaHUA HELUNMOBAHHbLIX MOKPbLILLIEK MoKa3aTenn WU3HOCa ABASAIOTCA HecyLeCTBeHHbIMU,
Nno CpaBHEHWIO C cUTyaumeld, Korga NCnoib3yroTcsa LWNNOBaHHbIe NOKPLILLKK (S6rme n Lagerkvist,
2002 r.). CornacHo pe3ynbTaTaM OLEHKW, KOTOpble NPUBOAATCSA B pabote Lindgren (1996 r.), B
cpefHeM, Ha NPOTSXEHUN 3MMHEero BpeMeHu U3HocC achanbTta B LLBeumn coctaBnseT 24 r/mald.-
KM, XOTSl B COOTBETCTBUWN C pe3ynbTaTamMu OLLeHKW, KOTopble NpUBOAATCA B paboTe Carlsson n ap.
(1995 r.), ncnonb3oBaHve 6onee MArKUX LUMMOB W 6onee NpoYHOro achanbTa MNO3BOAUIO Obl
COKPaTUTb AaHHbIN nokasatenb K 2000 rogy Ao 11 r/maw.-km. CornacHo npoBejeHHbIM OLeHKaMm,
yCpeAHeHHbI KO3QPULIMEHT M3HOCa AOPOXHOro MOKPbITUA B CTOKronbme cocTaBua oT 4 Ao
6 rp./maw.-km (Jacobsson n Hornwall, 1999 r.). Mpoueaypbl TEXHNYECKOrO OBCAYXMBAHWA Ha
NPOTSXXEHUN 3MMHEro BPpeMeHU B PalrioHax C XONOAHbIM KAMMAaTOM, Kak Hanpumep obpaboTka
NeckoM B Liensx ynyylleHus cuenneHns ¢ JOpOoXHbIM NOKPbITUEM (paccenmBaHMe NecoYHON cmecu
Ha MOBEPXHOCTM JOPOrK) U1 WUCMONAb30BaHMe LUWMOBAHHbLIX MOKpbIWeK, 6bln  NpU3HaHbI
WNCTOYHMKAMU BbICOKMX KOHLIEHTPaLMiA B3BELLEHHbIX B BO3JyXe 4acTuL, KOTOopble 0bpasyroTcs B
pesynbTate npouecca, M3BECTHOro Kak “adpdekT HaxgauHon bymarn” (Kupiainen mn gp., 2003).
N3HOC AOPOXHOIO MOKPbLITUS YBENYNBAETCA BMECTe C YPOBHEM BAAXHOCTU, 1 OT 2 40 6 pa3 Bbille
ANS BNAXHOW goporn, no cpaBHeHuo ¢ cyxol (Folkeson, 1992 r.). Kpome-Toro, oH Takxe
yBenn4mMBaeTcs nocae nocbiNaHUsa AOPOrn COMbIO, TaK Kak MOBEPXHOCTb OCTAeTCs BAAXHOW Ha
NPOTSXEHUW 6onee NPOAOIKUTENBLHOIO Nepuoga BpeMeHn. CKOpoCTb TPAHCMOPTHOMO CPesCTBa,
JaBneHVe B MNOKPbILLKe U TeMrepaTypa OKpYy>XatoLlero BO3Jyxa TakXe OKa3blBaloT BAUAHME Ha
WHTEHCMBHOCTb M3HOCa AOPOXHOro MOKpbITMA. Mo Mepe CHMXeHWS TemnepaTypbl, MOKPbILLKY
CTAaHOBATCA MeHee 31aCTUYHBLIMKY, YTO MPUBOAUT K YBENVYEHUIO WHTEHCMBHOCTM M3HOCA
fopoxHoro nokpbiTns (NTNU (HopBexXCKuini yHUBEPCUTET eCTeCTBEHHbIX U TeXHUYeCKUX Hayk),
1997 r.).

2.2 Bbl6bpocbl T4, o6pasywowmecs B pesynbTaTe U3HOCA MOKpPbILIEK,
TOPMO30B M AOPO>KHOI0 NOKPbITUSA

2.2.1  Beibpocsl TH, o6pa3yroujuecs e peysibmame U3HOCA NOKPbIWEK

M3HoLeHHBIN MaTepman MokKpblllek BbIOPacbiBAeTCA B BUAE B3BELUEHHbIX B BO3Jyxe 4acTul
CaMoro pasfnMYHoro pasmepa. B pamkax pabotel Camatini n gap. (2001 r.) 66111 cobpaHbl OCTaTKK C
AOPOXHOrO MOKPbLITUS Ha MOANIFOHE ANS UCAbITaHWUA MOoKpbIlek. Bbblan obHapyXeHbl YacTuLbl
OCTaTKOB Pa3MepoM BMJIOTb A/151 HECKONBKMNX COT MUKPOMETPOB. MoA06HbIe YacTULbl He SBAAIOTCA
B3BeLUEHHbIMW B BO3JyXe, WU MO3TOMY He MpejCTaBAstoT 60/bLUOr0 MHTepeca C TOYKM 3peHus
3arps3HeHns BO3Jyxa, HO MPW 3TOM OHW BHOCAT HambonbLUMi BKAaA (MO Becy) B CyMMapHbI
WN3HOC MOKpbIWeK. XOTH AaHHble NPobbl 66 0TO6PaHbI B OKPYXXatoLLel cpeje MUCMblTaTelbHOro
MONINFOHA, [fe WHTEeHCMBHOCTb M3HOCA MOKPbILEK MOXeT 6biTb MakCUMaNbHOW, CXoxXue
pesynbTaTthl 6bIIM MOAyYeHbl B pamkax paboTbl Smolders mn Degryse (2002 r.), koTopble
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BbIYNCANAN, YTO CPEAHWNI AMaMeTp OCTaTKOB MOKPbILLeK Ha 0bounHe goporn < 100 MKM cocTaBun
65 MKM Ansi TerkoBbIxX aBTomMobuneli n 80 MKM A/19 rpy30BUKOB.

MaclwTabHble nccnefoBaHUA B 06/1acT onpejeneHns pasmepa B3BeLUeHHbIX B BO3Jyxe YacTul
nposognance B 70-x rogax npoLuioro seka. B cooTBeTcTBUM C AAHHBLIMK, KOTOPbIE NPUBOAATCH B
pabote Cadle n Williams (1978 r.), pasmep 4acTuL, N3HOCa NMOKpPbILLIEK BapbMpyeTcs B AnanasoHe
0.01-30 MKM. B pamKkax Apyrux ncciefoBaHnin 6uinn onpejeseHsbl 4Be OTAeNbHbIX FPYMMbl: 04Ha,
cocTosAas M3 4acTuy MeHee 1 MKM, W Apyrasi, COCTOSILLAA U3 KPYMHbIX 4YacTul, 6onee 7 MKM
(Cardina, 1974 r.; Dannis, 1974 r.; Pierson n Brachaczek, 1974 r.; Cadle n Williams, 1978 r.). 310
HabnogeHe Bbl10 Takke NMOATBEPXAEHO B paboTe Fauser (1999 r.). BeposiTHbIM MeXaHWU3MOM,
pe3y/nbTaTOM KOTOPOro SBASETCA 3TO pasfeseHve, SBAAETCA UCNapuTesbHbIi NepeHoc ©
nocnegyroLan KoHAeHcaunsa Matepmana B BUAe MebYalillX YacTul, U HOPMasbHbIA U3HOC ANS
yacTuy, 6onee KpynHbIx pa3mepos (Cadle 1 gp. 1978 r.). TeM He MeHee, MoKa 3Ta TeOpuUs He 1MeeT
odu1LMansHOro NOATBEPXAEHNS.

B pamkax pasnnyHbiX WUCCAefOoBaHWIM MNPUBOAATCA pa3Hble MoKasaTenn B3BeLUEHHOro
pacnpegeneHns yactuL, No pasmMepam, U Ha HacTOALWMIA MOMEHT AenaTb Kakme-To 04HO3HauHble
obLLMe BbIBOAbLI NPeACTaBaseTcs HelenecoobpasHbiM. B pamkax 6onee paHHUX UCCNeA0BaHWN
6bina 3adurKcMpoBaHa HebonbLUas MaccoBas A0NS OKono 3 MkM (Pierson n Brachaczek, 1974 r.;
Cadle n Williams, 1978 r.). B pamkax gpyroro nccnegoanus, nposegeHHoro TNO (1997 r.) 6bin10
cAenaHo cnegyrolee npeanonoxeHue o pacnpegenedHnm THio - 70 % TH2.5, 10 % TH1 1 8 % THo.1. B
paboTte Rauterberg-Wulff (1999 r.) oTmeuaeTcs, 4TO 4YacTULbl W3HOCA MOKPbIWEK 6blan
0bHapyXeHbl TONbKO B BUAE KPYMHbIX Yactuy, (> 2.5 Mkm). C Apyro CTOpoHbI, B paboTte Fauser
(1999 r.) coobuiaeTcs 0 pacnpegeneHnn YacTuL, nNo pasmepy, rae 4o 90% oT BCel MacChbl YacTuLy
COCTaBAANAN YacTULbl pa3Mepom MeHee 1 MkM. [ToMmmo 3TOro, B pabote Miguel n ap. (1999 r.)
oTMeuvaeTcs ToT $akT, uTo oT 50 g0 70% B3BELUEHHOWN AOPOXHON MbIN MOXET pacCMaTpMBaTbCS B
kadectBe TYi0. OTO MO3BOAAET MOAYUUTb MPUBAMKEHHYIO OLlEeHKY COOTHOLUEHWs obLiero
KONMyecTBa B3BeLUeHHbIX YacTuu/TH1o0 4N M3HOCa NOKpPbILLEK.

HeyanBuUTeNbHO, YTO YacTULbl M3HOCA MOKPbILLEK B OCHOBHOM COCTOSIT U3 COEAVHEHNIA, KOTopble
MNCMONb3YIOTC BO BpeMs MPOW3BOACTBA MoOKpbilek. CornacHo pesynbTaTtaM  OLEeHKMU,
npuBejeHHon B pabote Hildemann u agp. (1991), 4acTmMubl MOKPbIWEK COCTOSAT Ha 29% w3
3/1eMeHTapHOro yrnepoga 1 Ha 58% M3 opraHnyeckoro BellecTBa. [py 3TOM Hanbosiee WNPOKO
pacrnpocTpaHeHHbIM MeTaNIOM SBASETCS LINHK.

2.2.2  Bel6pocel TH, 06pasyroujueca e pesysnbmame U3HOCad MOpPM0O308

Kak 1 B cnyyae ¢ MI3HOCOM MOKPbILLEK, HE BECb M3HOLLEHHbI MaTepran TOpMO30B BblibpackiBaeTcs
B BuAe B3BeLUeHHbIX TY (XOTs B C/lydae C TOPMO3aMW UX KOMMYECTBO MPOMOPLNOHANLHO
o4eBMAHO 6onblue). MNpy 3TOM CyllecTBeHHas 4acTb BblbpacbiBaeTcd B Buge TH2s. OpHako
CyLLecTByeT 3HaunTeNbHble KonebaHust Bo Gpakumm Maccbl CyMMapHOro M3HOCa, KOTopas MoXeT
BOCMPUHNMATLCS B KauecTBe B3BELLEHHOV B BO34yXe.

B cootBeTcTBUN C pe3ynbTatamu paboTtbl Garg u ap. (2000 r.), B cpeaHeM, okono 35% Macchl
YacTuL, M3HOCa TOPMO30B BblbpachbiBaeTcs B BUAE B3BelleHHbIXx TY. OfHaKko 3Ta OLeHKa He
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YyUuTbIBaET NOTEPU BO BpeMs 0T6opa Npob, 1 B TOM Cay4vae, ecim OHM 6blin Bbl yUTeHbl B pamKax
nccneAoBaHns, MpoeoAnmMoro Garg v gp. (2000 r.), To pakums B3BeLLEHHbIX YacTuL, COCTaBMAa Obl
yXe okono 64% (Sanders n gp., 2003 r.). B cooTBeTcTBMM € pe3ynbTaTaMu paboTel Sanders u ap.
(2003 r.), B pamkax KOTOPOW 6blav MpoBejeHbl yrnybneHHble nabopaTopHble NCCNEf0BaHNUS C
NCNONb30BaHNEM COBPeMEHHOro obopyaoBaHus, ot 50 Ao 90% maTeprana CyMMapHOro U3Hoca (B
3aBUCMMOCTM OT CTemneHU XecTKOCTM TOPMOXEeHWs) BblbpacbiBanoCb B BUAe B3BELUEHHbIX B
BO3jyXxe YacTuL,. 3PPeKTUBHOCTL cbopa OCTaTKOB M3HOCa BapblpoBanachb B guanasoHe ot 90 Ao
100% macchbl n3Hoca.

XoTa 6onbllasg  4acTb TOHKOAWMCMEPCHOW TOPMO3HOW MblAW  OT  AMCKOBBIX TOPMO30B
BblOpacbiBaeTCs B OKPYXalOLLyto cpedy, HebonbLLoe KOANYECTBO TOPMO3HOW MbIAN OCTAeTCA Ha
TPaHCMOPTHOM CpejcTBe. B COOTBETCTBUM C pe3sy/ibTaTaMy OLEHKW, KOTopble npejcTaBieHbl B
pabote Lohrer n Mierheim (1983 r.), 10% TOPMO3HOW MblAM OCTAETCA Ha KOXYyXe KONOAOYHbIX
TOPMO30B. JTO 3HayeHue MpejcTaBseTcd CPaBHUTEIbHO HebOoMbLUMM MO CPaBHEHWIO ¢
pe3synbTaTaMn U3MepPeHUiA Ha 3KCNepUMEHTaNbHOM y4YacTke NyTu U B a3pojMHaMmnyeckoi Tpybe ,
KOTOpble MPOBOAVANCE B pamkax pabotbl Sanders n ap. (2003 r.). B cooTBeTCTBUM C 3TUMMU
n3mMepeHuaAMK 6bIN0 onpefeneHo, 4YTo 06bIYHO 50% OCTaTKOB M3HOCa TOPMO30B MNOKMAAeT
TPaHCMOPTHOE CPEeACTBO 1 NocTynaeT B atMocdepy. Kpome Toro, 66110 TakxKe ornpegeneHo, Yto oT
3 40 30% OCTaTKOB YacTuL, TOPMO30B OCTAeTCHA Ha Aopore, oT 16 40 22% ocTaeTcs Ha kosiece, a oT 8
[0 25% - Ha TOPMO3HOM 1 pyneBoM/NoABeCHOM 06opyAOBaHUN. [Py 3TOM TOYHOE COOTHOLLEHMe
BapbUpyeTca B 3aBUCUMOCTU OT KOHCTPYKLIMI TPAHCMOPTHOrO CPeAcTBa 1 YCAOBWUI 3KCnayaTaumnn.
Mpy NCNoNb30BaHNM TOPMO3HbIX GPUKLMOHHbBIX HaKNaAoK C HE6OIbLUNM COAepXaHVeM MeTanna,
0K0n0 60% OCTaTKOB M3HOCA OblAN “Ha cyeTy” TOPMO3HbIX ANCKOB, @ 40% - “Ha cueTy” Haknagok.
JaHHbIA pe3ynbTaT NPoMBaeT CBET C TOYKM 3peHUs TONKOBaHWS pe3ynbTaToB UCCIeA0BaHWN, B
pamMKax KOTopbIX paccMaTpMBaNNCh TOMbKO TOPMO3Hble GPUKLMOHHbIE HaKNaJKu.

B cooTtBeTcTBMM C pe3ynbTatamun mccnegosaHuii Cha v ap. (1983 r.), koTopble NPOBOAUANCL B
KOHTPONIMPYeMbIX JlabopaTOpHbIX YCIOBUSIX, AMAMeTpbl B3BELUEHHbIX B BO34yxe 4acTul U
OCaXAEHHOW MblIV BbIIN B LIeIOM CXOXMW. [py 3TOM pa3mMep 60nblUel YacTuL, BapblpOBaics B
AvnanasoHe oT 2.1 go 3.3 MKM, @ okono 10 % 4vacTul HaxoANANCb B CyOBMUKPOHHOM AnvanasoHe.
CornacHo pesynbTaTam NPOBeAeHHbIX NCCNef0BaHUIM MPOLUEHT B3BeLUEeHHbIX B BO34yXe 4acTul
yBe/INUYMBaANCaA BMeCTe CO CKOPOCTbH TPAHCMOPTHOrO CpeAcTBa. B cooTBeTCcTBUM C AaHHbLIMU
AreHTCTBa MO OxpaHe okpyxatowler cpegbl CLUA (USEPA, 1995 r.) n pesynbtatamm paboThbl
Berdowski n gp. (1997 r.), okono 98% (no macce) B3BeLUEHHbIX 4YacTUL, OT M3HOCa TOPMO30B
ABnArTCa TH10, B TO Bpemsa kak okono 40 % TH1o - 370 TH25, 10 % - 370 TH1, @ 8 % - 310 THo.1. Garg n
Ap. (2000 r.) 3adumKCMpoOBanM MaccoBble AOAW B3BELUEHHbIX 4YacTul, M3HOCa TOPMO30B MeHee
10 MKM, 2.5 MKM 1 0.1 MKM, cocTaBnsatome 88%, 63% v 33% coOTBETCTBEHHO. B cooTBeTCTBUN C
pesynbTaTamu oueHkn Sanders 1 gp. (2003 r.), gonsa THq0 coctaBuna 80%, a gonst TH1 - 2 %. Bo Bcex
APYrX NCTOYHMKAX MPUBOAATCS Pas/iNyHble AaHHble O pacnpejeseHnm YacTuL, Mo pasmepy.

B cooTBeTCTBMM C pe3ynbTaTamu peLienTOPHOro MOAENNPOBaHMSA, KOTOPOe OCyLLecTBAAN0Ck Abu-
Allaban n gp. (2003 r.) c nomowpbl usmepeHuii TYio m TY2s, BkAaj M3HOCA TOPMO3OB
durKcnpoBanca B 0CHOBHOM BO dpakLmm TH1o, a gons TH2s B 3TUX TH10 cOCTaBUAA TONBKO 5-17 %. B
NO6OM C/lyyae, MpPeACTaBAsAeTCA OYEeBWUAHBIM, YTO MPU HOPMAJbHbLIX YCIOBUAX BOXAEHUS,
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60/1bLLIaA YaCTb B3BELUEHHbIX YaCTUL, M3HOCa TOPMO30B MOXEeT paccMaTprBaTbCs B Kadectse THio,
a 3HaunTeNbHas YacTb - B kayecTse TH2s. B cooTBeTCTBUM € aHHbIMK Garg v 4p. (2000 r.) cpegHuii
AVaMeTp Maccbl OCTaTKOB M3HOCa TOPMO30B Bapbuposasncd ot 0.7 go 2.5 mkm. Cyulectsyet
BEPOATHOCTbL TOrO, YTO MPU BbLICOKUX TemrepaTtypax, Bbl3BaHHbIX TOPMOXEHWEM, HeKoTopoe
KONNYeCcTBO MaTepuana TOPMO3HbIX HakK1afoK AWCKOBbIX TOPMO30B MOXEeT WCNapuTbcs, a B
paboTte Garg u ap. (2000 r.) caenaHo npeanonoXeHWe O TOM, YTO BO BpeMs MpoBejeHUs
N3MepeHUii neTydee BeLLECTBO MOXeT KOHAEHCMPOBaTbCA W, TakMM 06pa3oM, BHOCUTb BK/1aj B
TOHKOAMCNEPCHYIO PpaKkLmio. B cooTBETCTBUN C pesyibTaTaMn OLLeHKW, NpoBejeHHon Sanders u
Ap. (2003 r.) B OTHOLLEHWW TpeX PasnnYHbIX TUNMOB TOPMO3HbIX PPUKLIMOHHBIX HAKNAA0K, eANHbIN
B3BELUEHHbII yCpeAHEeHHbIN AnameTp pa3mMepa BO BpPeMsA BOXAEHWS B TOPOACKOM 4epTe
cocTaBnseT okKofo 5-6 MKM. Mpu yCNoBUAX XEeCTKOro TOPMOXEHWUS, CPpeAHWn AnameTp Macchbl
npubnmxaetcs K 10 MKM. B ¢BA3M € 3TUM 6b1J10 MPU3HAHO BO3MOXHbBIM, YTO CyLLleCTBEHHas YacTb
OCTaTKOB M3HOCa MOrna bbITb 6onee 20 MKM B AnamMeTpe.

YTO KacaeTcss XMMMYeCkoro coctaBa, TO MaTepuan N3HOCa TOPMO30B B 60JIbLLONM CTeNeHW 3aBUCUT
OT MPOV3BOAUTENS, MPUMEHEHUS (N1erkoBO aBTOMObWIb, FPY30BUK U T. 4.) U 3aaHHbIX CBOMCTB
TOPMO3HbIX Haknajok. Kak npaBuno, Haknagky COCTOAT U3 MeTaiNoB, CBA3aHHbIX APYr C APYroM C
MOMOLLIbI0 MaTepuanoB Ha OCHOBe KpemHus. Pe3ynbTaTbl aHann30B, KOTOpPble MPOBOAWINCH
Legret 1 Pagotto (1999 r.) n Hildemann v ap. (1991 r.) cBUAETENBLCTBYIOT O TOM, YTO CoAepxaHue Fe
B TOPMO3HbIX Hakfajkax coctaenser po 46%, cogepxaHme Cu - go 14%, copepxaHue
OpraHM4yeckoro BellecTBa - okosio 13%, a cogepXaHMe HeKOTOPbIX APYrMX MeTannoB ABAETCA
He3HaunTenbHbIM (BKIoYasa Pb (~4 %), Zn (~2 %), Ca, Ba).

2.2.3  Bel6pocel TH, 06pasyroujuecs e pesysabmame U3HOCA 00POHCHO20 NOKPLIMUSA

KonnuecTBeHHO paccumntaTb KO3GPULIMEHTBI BBIGPOCOB A1 YaCTUL, M3HOCA AOPOXHOMO MOKPbITUS
Jaxe elle b6onee TPYyAHO, YeM KOIPPULIMEHTbI BbIGPOCOB ANSi M3HOCA MOKPbILLEK M TOPMO3OB,
YaCTMYHO W3-3@ TOTO, YTO XUMWYECKUA COCTaB bUTyMa SIBASETCS CAULLKOM CAOXHBIM 4S5
KONMMYeCTBEHHOro pacyeta 6anaHca pearvpyroLleri Maccbl U MOAENVNPOBaHUS BO3AeNCTBUS Ha
peumnmeHTa, a YaCTUYHO M3-3a TOTO, YTO NEPBMYHbIE YaCTULbl M3HOCA CMELLMBAOTCSA C JOPOXKHO
NbINbIO U pecycneHANPOBaHHbIM MaTepPUanoMm.

B pamkax HeCKoNbKuX UCCefoBaHUA 6binn 06HapoAoBaHbl KO3GOULMEHTL BbIOPOCOB ANA
N3HOCa AOPOXHOro MOKPbLITUSA, OTHOCALWMecs K TH10 nanm vactmuam nboro gpyroro pasmepa. B
COOTBETCTBUM C pe3ynbTaTamu, NpeacTaBaeHHbIMU B paboTe Fauser (1999 r.), pa3mep okosio 70%
(no Becy) B3BelUeHHbIX B BO3Ayxe 4acTuy, 6uTyma BapbupyeTca B AmanasoHe oT 0.35 MKm Ao
2.8 MKM CO cpegHUM 3HayeHmnem Huxke 0.7 MKM. Ha OCHOBe pe3ynbTaToB XMMWUYeCKoro aHanmsa
nblneynosuTenein n3 ToHHens Xatoung 1 nocnejyroLlero aHaamMsa OCHOBHbLIX KOMMOHEHTOB,
KOTOpLIA MpuBOAUTCS B paboTe Luhana n ap. (2004 r.), 6biin onpegeneHbl KO3GOULMEHTBI
BbIOPOCOB A/11 M3HOCA AOPOXHOIO MOKPbITUS B OTHOLLUEHUWN TPAHCMOPTHbLIX CPeACTB Manon u
6onbLon rpysonogbemMHOCTX (3.1 Mr/Maw.-kM 1 29Mr/mMall.-KkM COOTBeTCTBEHHO). OAHaKo 3Tu
3HayeHus BblIM MPU3HaHbI, Kak NOABEPXXeHHbIe O4YeHb BbICOKO HeornpeaeneHHOCTH.

MpeanonaraeTcs, YTO B CAy4Yae UCMOMb30BaHMA HELLMMOBAHHbIX MOKPbILLIEK 1 6e3 CLenasatoLwero
rpyHTa (TO ecTb NpW YCIOBUSIX, KOTOPbIE MOTYT JOBOJIBHO YacTo BCTpeyaTtees B EBpone) 95 % TYio
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ABNAOTCA MPOAYKTOM M3HOCA JOPOXHOIo MOKPbLITUSA, a 5% - NPOAYyKTOM M3HOCA MOKPbILLEK, YTO B
nTore NPMBOAMNT K TOMY, UTO KO3PPULMEHTLI BEIBPOCOB N3HOCA MOKPbILLEK AOPOXHOIO MOKPbITUSA
M MOKPbILWEK MPU HU3KOM CKOPOCTM cocTaBaatoT 8.5-10.5 Mr/mall.-km 1 ot npumepHo 0.5 go
0.6 Mr/mall.-KM COOTBETCTBEHHO. 3TV pe3y/bTaTbl MPOTMBOpeYaT MHEHWI0, BbiCKa3aHHOMY B
pabote Kennedy n gp. (2002 r.), KOTOpPOe 3ak/04aeTcss B TOM, YTO B MOHATUN B3aNMOAENCTBUIA
N3HOCa MOKPbILLEK/JOPOXHOIO MOKPLITUS, 060 M3HOC MaTepuana COCTOMT B OCHOBHOM W3
mMaTepuana n3Hoca NpoTeKTOPOB MOKPbILLEK.

Mpobnema KONMYECTBEHHOrO pacyeTa BbIOPOCOB YacTul, 06Pa3ylLLMXCS B Mpouecce M3HoOCa
AOPOXHOro MOKPbITUA, bblNa Takxke nccnegosaHa B pabote Klimont n ap. (2002 r.), B koTOpoit 6bin
npeAcTaBneH npeABapuUTeNbHbIA BapuaHT K03pOULMEHTOB BbIGPOCOB. 3TN MpejBapuTenbHble
3HayeHus Bblan NCNOb30BaHbI B JaHHOW rnase.

2.3 CpepacTtBa perynmpoBaHus

B cooteetctBUM € AnpekTmnBoi 98/12/EC, HaumHasa ¢ 1999 roga Ha Tepputopun EBponbl 66110
3aKOHOZaTeNbHO 3anpeLleHo NpYMeHeHre acbecTocojepKaLlix TOPMO3HbIX HAKNaoK Ha NHOObIX
JOPOXHbIX TPAHCMOPTHbLIX CpPeAcTBax. JTO He 06sA3aTeNlbHO OKasblBaeT BO3AelicTBME Ha
KO3pPULIMEHT BbIOPOCOB ANA M3HOCA TOPMO30B, HO COBEpPLUEHHO OrnpejeseHHO BAVAET Ha
XUMWNYECKMA COCTaB COOTBETCTBYHOLUMX 4YacTul,. Kakux-nnbo Apyrvx 3akoHoZaTeflbHbIX aKToB,
CBSI3aHHbIX KOHKPETHO C Bblbpocamu TY, obpasyrolwmMnuca B pesyabTaTe M3HOCA MOKpPbILLeK U
TOPMO30B, He cywecTByeT. B HacTosiwee Bpems, B ULenax MoBbiweHns 3$deKTMBHOCTA
NCNONb30BaHWA TOMAMBA U CHUXXeHNS BbibpocoB CO2 BegyTcs paboTbl MO pa3paboTke MoKpbiLlek
C HU3KUM K03bdnLMeHTOM TpeHus. MprMeHeHe NoAO0OHbIX NOKPbILLEK MOXEeT Takxe Mo3BoAUTb
COKPaTUTb BbIBPOCHI YacTULL.

24 Bknap M3HOCA NOKPbILIEK, TOPMO3OB M [O0POXKHOr0 MOKPbITUA B
CyMMapHbie nokasaTenn Bbi6GpocoB

Mo oueHkam CEPMEIP (CkoOpAMHMPOBaHHOM €BPOMenckon mporpaMmbl MO MHBEHTapu3aumn
BbIGPOCOB TBepAbIX YacTuLy) (2003 r.) BKNaj n3Hoca NoKpblLleK, TOPMO30B 1 JOPOXHOr0 MOKPbLITUA
B 0bLllee KONMYEeCTBO B3BELLUEHHbIX YacTul, cocTaBui B cTpaHax EC-15 24.7%. OaHako, 6bl10
CAenaHo JornylieHne O TOM, UTO OCHOBHYI 4acTb COCTaBAAIOT KPYMHble YacTuubl, YTO B KOpHe
OT/INYaeTCs OT CUTyauumn C BbIBpocaMy TPAHCMOPTHbLIMY CPpeACcTBaMyn OTPaboTaHHbIX Fa3oB, BKNAZ
KoTopbIX B TH10 1 TH25 3HaUMTeNbHO MeHbLe (3.1 % 1 1.7 % cooTBeTCTBEHHO). [ToMUMO 3TOro,
CKOOpANHMPOBaHHAas eBpornenckas nporpamMmma no MHBeHTapu3aummn BbIBPOCOB TBEPAbIX YacTuLy
(CEPMEIP) caenana gonyuieHve o TOM, YTO BCe MaTepuasbl M3HOCA MOKpPbILLEK BbI6pacbiBatOTCS B
BMAe B3BeLUeHHbIX TY.

OfHako 3TOT, CpaBHUTENBHO HeboNbLUON BkNagj B BbIGpOCkl TH10 OT MCTOYHMKOB, HE MMERLLX
OTHOLUEeHVEe K Bblbpocam OTpPaboTaHHbLIX ra3os, MOBCEMECTHO He dukcnpoBancs. Hanpumep, B
COOTBETCTBUW C pe3ynbTaTaMy OLEHKW, KOTOopble npeacTaBneHsbl B paboTe Rauterberg-Wulff (1999
r.), U3HOC NOKpbILLEK CTan NPUYNHOLM 06pa3oBaHNA Ha TeppUTOPUM FepMaHK rofoBbIX BbIGPOCOB
TY10 B pasmepe 56-98 kT. MNpn 3TOM BbLIBPOCHI OTPabOTaHHbLIX Fa3oB AW3e/bHbIX ABuratenei
npueenn K 06pasoBaHMIo 0Kono 76 KT TH10. Ha OCHOBaHUM 3TUX AaHHBIX MOXHO CAENaThb BbIBOJ O
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TOM, UTO UCTOYHWKN, HE CBA3aHHbIE C BbIBpOCaMLM OTPabOTaHHbLIX ra3os, MOTYT UMeTb Takoe Xe
60/bLLIOE 3HAUEHME, KaK U MCTOUYHMKM BbIBPOCOB OTPabOTaHHbIX ra3oB. BeposiTHOW MpuumnHOiA
NoZfo6HOro KonebaHUs OLLEHOK rOZOoBbIX MOKasaTefeil BbIOBPOCOB SIBNSETCS WCMNONb30BaHWe
Pa3NNYHbIX METOA0/IOTMYECKMX MOAX0A0B, KO3 DULIMEHTOB BbIBPOCOB U AOMYyLLEHWIA.

XoT§a pecycneHAVpoBaHVe, Kak NpasBuio, He paccMaTpriBaeTca B KauecTBe OCHOBHOIO UCTOYHMKA
BbIOPOCOB  4acTuL, pecycneHAMpOBaHHble TBepdble 4YacTuupl TakXke BHOCAT BKNaj B
KOHLeHTpaummn T4, 3aduKcMpoBaHHbIE C MOMOLLBI MNPob6ooTHOPHMKOB TY B aTmMocdepHOM
Bosgyxe. C Apyroii ctopoHbl, mogenb AP-42 US EPA paccmaTtpuBaeT Harpy3ky Ha JOPOXHOe
NOMIOTHO, B Ka4eCcTBe OCHOBHOMO MCTOYHMKA BbIBPOCOB YacTUL, He CBA3aHHbIX C OTPaboTaHHbIMU
rasamu, 1 UCrnosb3yeT AONyLleHVe O TOM, YTO MPUYMHON 06pa3oBaHNs 60/bLLe YacTy BbIOPOCOB
TY10, CBA3aHHbIX C TPAHCMOPTHLIMW CPeACTBAMM, HO HE NMEHLLMX OTHOLLUEeHMEe K OTPaboTaHHbIM
rasam, siBaseTcs pecycneHanpoBaHuve. O4HaKo AaHHbIN NOAXO04 K MOAEeNMPOBAHWIO NOABEPrancs B
CWA kputumke (Venkatram, 2000 r.). bonee Toro, dkcnepTHasa rpynna no B3BeLUeHHbIM YacTruam
BennkobputaHum (APEG, 1999 r.) cumTaeT faHHYyHO MOJesb HEnpuUrogHon ANns npuMeHeHus B
yCcnoBuax BennkobputaHum v, Ans TOro YTo6bl MMeTb BO3MOXHOCTb MPUMEHUTL ee B OTHOLLEeHUN
BepnuvHa, DUring u gp. (2002) 66111 BbIHYXAeHbl MOJHOCTBIO 3aHOBO OTKaIMGPOBaTh ee Ha OCHOBe
MEeCTHbIX 3KCMepUMeHTaNbHbIX AaHHbIX. [TpUHMMasa BO BHMMaHWe TOT $akT, YTo A0 CUX MOp HeT
eINHOro MHEeHWsI Mo MOoBOAY TOro CYMUTATb JIN pPecyCcrieHAMpoBaHVe NepBUYHBIM UCTOYHWKOM, a
TaKXe yUnTbiBas HeornpezeneHHOCTb B MeToAax, MCMo/b3yeMblX A8 OUEHKW ero BAUAHUS, B
[JAHHOW rnaBe He NPUBOAATCA METOA010MMN OLEeHKM KOHLUEeHTpauui TH, obpasyolmnxca Bo Bpems
pecycrneHAnpoBaHus.

2.5 NMonyuyeHune meToAOB pacyeTa

B faHHOI rnaBe npeanaraeTcs MeTOZO/ONMs, MO3BO/SHOLLAS MOMYYNTb OCHOBY ANs pacyeTa u
COMOCTaB/MEeHNs BbIBPOCOB 4YacTWL, He CBA3aHHbIX C OTPAbOTaHHLIMW rasamu, KoTopble
06pasyoTcs B pa3HbIX CTPaHax.

MpeacTaBneHHble B 3TON rnaBe KO3PPULMEHTb BbIOPOCOB 1 MeTOAbI pacyeTa 6biIv NoayYeHbl Ha
OCHOBE MHPOPMaLMN U3 JOCTYMHbIX INTepPaTypPHbIX UCTOYHWUKOB W OnpeAesieHHOro KoMYecTBa
ponyweHnin. C 6onee nogpobHol nHbopMaLMen MOXHO O03HAaKOMUTBLCA Ha cCieaytollem Beb-
canTe: http://vergina.eng.auth.gr/mech0/lat/PM10/.

3 MeToAabl pacueTa

3.1 Bbi6op meToaa

Ha PucyHke 3-1 npeacTaBneHa ABYXypOBHEBas NpoLeaypa, No3BoAsoLWasn BbIbpaTh NOAXOAALLNIA
MeTOJ, OLeHKM BbI6pPOCOB, OOpPa3ylLMXCA B pe3ynbTaTe M3HOCA MOKPbILEK U TOPMO30B
TPaHCMOPTHLIX CPEACTB, a TakXKe M3-3a N3HOCA AOPOXHOMO MOKPLITUS.

B TOM cnydae, e 3T KaTteropmm  MCTOYHWMKOB (I'Ipl/l O6'be,U,I/IHeHI/II/I) ABNAKOTCA
penpe3eHTaTUBHbIMN C TOYKN 3PEHUNA KIHYEBOIro MNCTOYHUKA WIN B PaCiopsaXeHUn MMeroTCA
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pa3syKpyrnHeHHble JaHHble MO OCYLIeCTBASEMON [eATeNbHOCTW, TO AN OLEHKWM Bbl6poCoB
HeobXoAMMO MPUMEHATbL MeToj YpoBHSA 2. B ntobom Jpyrom ciydae cnefyeT NPYMeHSATb MeTOZA
YpoBHSA 1. MeTog YpoBHS 3 Noka eLle He pa3paboTaH.

OzHako, BO MHOIMMX HaUMOHa IbHbIX MHBEHTapU3aLMAX U3HOC MOKPbILLIEK, TOPMO30B U JOPOXHOro
MoJIOTHA, BEPOSATHO, He ByAYT ABNSTHCSA KNHOYEBbIM UCTOYHMKOM, a ByAeT OKUraHme Ha AOPOXKHOM
TpaHcnopTte (koabl HO 1.A.3.b.i-v). B 3Tnx o6cTosTensCTBaX, ANA pacyeTa BbIOpPOCOB OTPaboTaHHbIX
rasoB HeobXoAuMbl OMpejAeseHHble BaXHble JaHHble MO OCYLLeCTBAAEMON [feATeNbHOCTU
(KONMYeCcTBO MaLUMHO- KWAOMETPOB AA  PasfiMYHbIX KaTeropumini  TPaHCMOPTHLIX CPejcTs,
pa3syKpyrnHEeHHbIX MO CKOPOCTK). 3TO Te Xe JaHHble MO OCYLLeCTBAAEeMON fAeATeNlbHOCTA, YTO U
npejcTaBneHHble B JAAHHOW rnaBe JaHHble, HeobxoAuMble AN MNPUMEHEHUs MeTOoA0N0rmnN
YpoBHs 2. CnefoBaTtenbHO, NpeanonaraeTcs, YTo ANA OLEeHKM BblIOPOCOB, CBA3aHHbIX C M3HOCOM
MOKpbILLEeK, TOPMO30B W [JOPOXHOro MOKPbITUS, HOBble JaHHble MO  OCyLLeCcTBASeMON
feATenbHOCTU He MOHaA065TCS.

ASVEDY

HEHEI TH IO [MEMMEHATE KOSDgHLMEHTE

KOPOCTH JAHHEIE Ha
EO ECTEY

MANTHHO-EHTo

BuIbpoCcos YposHR 2

METPOE

FBnNAETCA A ﬂa Co&paTh JaHHEIS HHESHTAPHSAIHI
[AEHHBIA METO4HME TpPaHCHOPTHLIX EEIOPOCOE H NOKA3aTRIN

YRR MAMEHC-KHIOMETDOE. DasVEDVIHEHHHE
0 CEOPOCTE ONMA PESHHX EaTeropsEi T

Mpmerare KB oo ymon- sammmo
Vpoeed 1,0cHO- EAHEEE Ha EON-
Ef MAHHO-KEIOMETPOE

PucyHok 3-1 [lepeBO TMNPUHATUS PpeLueHuidi AN M3HOCA MNOKpbIleK W TOPMO30B
TPaHCNOPTHBIX CPEACTB, a TAK)Ke N3HOCA JOPOXKHOI0 NOKPbITUSA
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3.2 MeTtoponorusa YpoBHsa 1

3.2.1  Anezopumm

Ana pacueta Bblibpocos OKBY, TH10 mam TH2s , CBSA3AHHBLIX C M3HOCOM MOKPbLILLEK 1 TOPMO30B
(BmecTe) (i) v (ii) N3HOCOM [OPOXHOrO MOKPLITUA, MOXET WNCMOJIb30BaTbCA ypaBHeHue (1). 3To
ypaBHeHMe MOXeT WCNoAb30BaTbCd A5 OLEHKM BbIOBPOCOB C Yy4YeTOM OnpejeneHHoro
NMPOCTPaAHCTBEHHOrO W BPEMEHHOro paspelleHUs MOCPeACTBOM Bblbopa COOTBETCTBYHOLLMX
3HaueHNn Ans pasMepa aBToMnapka W OCYLLeCTBASEMON AesATeNbHOCTU (Mpober aBTOMO6WAS).
KoadodunumeHTsl BbIOPOCOB MNPUBOAATCH WCKAOYUTENbHO B BuAe QYHKUUM  KaTeropum
TPaHCAOPTHLIX cpeacTB. OueHka CyMMapHbIX MokalaTteneil BbIOpOCOB, CBA3aHHbIX C AOPOXHbIM
ABVXKeHMeM, MOXeT ObiTb ocyllecTBAeHa aAnd Kaxgoro koga HO nocpeacTBOM C/IOXeHUS
BbIOGPOCOB OTAENbHbIX KaTeropuii TPaHCMOPTHbBIX CPeACTB.

TE= ) Njx MjxEF,; )
]

rae:

TE = CcyMMapHble nokasatenn BblbpocoB OKBY, TYio wam THas  3a
onpejeneHHbIV Nepuoj BPEMEHW 1 AN onpejeneHHol Tepputopun [rp.],

N; =  KOJMYeCTBO TPAHCMOPTHBIX CpeAcTB  KaTeropum j B npegenax
onpegeneHHoN TeppuTopun,

M = yCpeAHeHHbIl npober/TpaHCnopTHOe CPeACTBO kateropun j 3a
onpeaeneHHbI Neprog BpemMeHn [km],

EFi,;j MaccoBbIll KO3GPULUMEHT BbIOBPOCOB AN1A 3arpA3HANOLLEro BellecTsa [ 1

TPAHCMOPTHLIX CPEACTB KaTeropum j [rp./Km].
Hurxe NpMBOAATCA MOACHEH WA K YKa3aTeNam:
i = OKBMY, TY10, TH2s

j = KaTeropusi TPAHCMOPTHbIX CPEeACTB  (ABYXKO/NEeCHoe  TpaHCropTHoe
CpeAcTBO, /IerKOBOW aBTOMOGWU/b, TPAHCMOPTHOE CPeAcTBO 6H0/bLION
rpy30MnoAbeMHOCTM, TPaHCMOPTHOE CPeACTBO Masioi rpy30nogbeMHOCTN).

JByxKOnecHble TpaHCMOPTHbIE CPeACTBA - 3TO MOMesbl U MOTOLMK/IbI. JIerkoBble aBTOMOBUAN - 3TO
ManoanTpaxHble AN 6onee KpynHorabapuTHble CeMeiHble JierkoBble aBTOMO6MAK, KOTopble
NCNONb3YIOTCA AN NepeBo3ku Ntogeit. [py30BUKN Manol rpy30nog4beMHOCTY - 3TO aBTOQYProHsbl,
KOTOpble MCMONb3YHTCA AN NMepeBO3KW ofell 1 TOBapOoB. TPaHCMOPTHbIE CpescTBa 60MbLUOWA
rPy30M04bEeMHOCTM - 3TO FPY30BUKK, TOPOACKME aBTOBYCbl U MeXAyropoAHue aBTobychl. bonee
noApobHas uHpopmauma O Knaccubukaumn TPaHCNOPTHbLIX CPeACTB U KpuTepusax oTbopa
npuBoanTcs B Fnase 1.A.3.b “ZlopoxHbIli TpaHCnopT”.
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3.2.2 Kos¢pdpuyueHmel sbi6pocoe

B Tabnuua 3-1 n Error! Reference source not found. npeactaBneHbl KO3¢PULMEHTBI BEIGPOCOB
ans OKBY, TYio mnm TYas, a Takke And ABYyX KaTeropuii UcTodHmkoB HO (To ecTb M3HOCa
NMOKpbILLEeK 1 TOPMO30B (BMeCTe) U M3HOCa AOPOXHOro nokpbiTus). OueHka Ko3dduumeHTOB
BbI6GPOCOB YpOoBHS 1 NpoBOAMAACL C MCMOAb30BaHNEM MeToja YPoBHS 2. MNpy 3TOM B OTHOLLEHWM
XapaKTepUCTUK TPAHCMOPTHbLIX CPeAcTB MPUMEHANNCbL HeKoTopble 3HayeHWs BbIGPOCOB MO
YMONYaHUIO.

Ta6nuua 3-1 KoapPpunumeHTbl BbIGpocoB YpoBHA 1 Ana Kateropmm uctouyHmkos 1.A.3.b.vi,
M3HOC NOKPbILLEK 1 TOPMO30B TPAHCMOPTHBIX CPEACTB (BMecTe)

KoaddpuumeHTbl BbI6POCOB YpoBHA 1

HavmeHos
Kog,
aHue
Kateropua ncroyHmka HO 1A3b vi M3HOC NOKpbILWEK 1 TOPMO30B JOPOXKHbIX CPEACTB
Tonnnso He npumeHnmo
3arpasHutens |Tun TC 3HayeHune |EauHunupl  [95% poseputenbH. | Cebinkn
WHTEepBan
Huswwmi BbicLunii
OKBY [iByxKonecHble 0.0083 rkmiTCt |0.0064 0.0103 EMEP-Corinair B770 v1.0
TY10 [ByxkonecHble 0.0064 rkmiTCt |0.0047 0.0081 EMEP-Corinair B770 v1.0
TY2s [ByxkonecHble 0.0034 rkmiTC? |0.0026 0.0042 EMEP-Corinair B770 v1.0
OKBY Jlerxkosble a/m 0.0182 rkmiTCt |0.0111 0.0262 EMEP-Corinair B770 v1.0
TY10 Jlerkosble a/m 0.0138 rkm?TC? |0.0083 0.0195 EMEP-Corinair B770 v1.0
T4 Jlerkosble a/m 0.0074 rkmiTCt |0.0045 0.0107 EMEP-Corinair B770 v1.0
OKBY TC manoii | 0.0286 rkmiTCt |0.0176 0.0362 EMEP-Corinair B770 v1.0
rpy30onoAbemMHOCTU
TY10 TC manoit|0.0216 rkmiTCt |0.0139 0.0272 EMEP-Corinair B770 v1.0
rpy3onoabemHoCTH
T4Y25 TC manoii | 0.0117 rkmiTCt |0.0071 0.0148 EMEP-Corinair B770 v1.0
rpy30onoAbemMHOCTU
OKBY TC 6onbLoit|0.0777 rkmiTCt |0.0462 0.1318 EMEP-Corinair B770 v1.0
rpy3onoabemHoCTH
TYio TC 6onbuwoit|0.0590 rkmiTCt |0.0500 0.0950 EMEP-Corinair B770 v1.0
rpy3onoabemMHOCTU
TY2s TC 60nbLwoin|0.0316 rkmiTCt |0.0281 0.0541 EMEP-Corinair B770 v1.0
rpy30onoabemHoOCTH

He oueHusanuce: MAY, CO3, I'XB, noanxaopbudeHmnnbl, AMOKCUHbI U GypaHbl. B CBA3M C OTHOCUTENIBHO HU3KMM COAEPIKaHMEM X10pa B
NOKPbILWKAxX U TOPMO3HbIX cucTemax (xiop cogepkutca B CO3, nonuxnopbudeHunnax n NXB), a Takke Tem, 4yTo abpasusa asnseTca
CPaBHUTE/IBHO HU3KOTEMMNepaTypHbIM NPOLLECCOM U He BedeT K 0bpasoBaHumio MAY, 3HauMTeNbHbIX BbIBPOCOB KaKoro-aMbo u3 stux
BewecTs He npegnonaraetcs. Mo aton npuumHe gna YposHAa 1 kKoadpoduumeHToB BblIOpoCcOB He umeeTca. Metog YposHa 2
npeznonaraer TMNUYHble nokasartesnn MAY npm 3Hoce NOKpPbILLEK U TOPMO3OB.
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Ta6nuua 3-2 KoapdpunumeHTbl BbIGpOcOB YpoBHA 1 Ans KaTeropym nctouHukos 1.A.3.b.vii,
M3HOC LOPOXKHOr0 MOKPbLITUA

Koa¢pdpuumeHTbl BoIGpocoB YpoBHS 1

HavmeHos
Kog
aHue
Kateropwua ncroyHmka HO 1A3bvi W3HOC fOPOXKHOro NOKPbITUA
Tonnuso He npumeHrmo
3arpasHuten |Tun TC 3HaveHune |EauHuupl  [95% poseputenbH. | Cebinkn
b MHTEpBan
Huawwi BbicLunii
OKBY [ByxrkonecHble 0.0060 rkmiTC? |0.0036 0.0081 EMEP-Corinair B770 v1.0
TYio [lByxKonecHble 0.0030 rkmiTCt |0.0018 0.0041 EMEP-Corinair B770 v1.0
TYys [lByxKonecHble 0.0016 rkmiTCt |0.0010 0.0022 EMEP-Corinair B770 v1.0
OKBY Nerkosble a/m 0.0150 rkmITCt  |0.0090 0.0203 EMEP-Corinair B770 v1.0
TYio Jlerkosble a/m 0.0075 rkmiTCt |0.0045 0.0101 EMEP-Corinair B770 v1.0
TYys Jlerkosble a/m 0.0041 rkmiTCt  [0.0024 0.0055 EMEP-Corinair B770 v1.0
OKBY TC manoii | 0.0150 rkmiTCt |0.0090 0.0203 EMEP-Corinair B770 v1.0
rpy30N04AbEMHOCTH
TYio TC manoii | 0.0075 rkmiTCt |0.0045 0.0101 EMEP-Corinair B770 v1.0
rpy30N0AbEMHOCTU
T4Y25 TC manoii | 0.0041 rkmiTCt |0.0024 0.0055 EMEP-Corinair B770 v1.0
rpy30N04AbEMHOCTH
OKBY TC 60nbLwoit | 0.0760 rkmiTCt |0.0456 0.11026 EMEP-Corinair B770 v1.0
rpy30N0AbEMHOCTU
TY10 TC 60s1bLwoit|0.0380 remiTCt  |0.0228 0.0513 EMEP-Corinair B770 v1.0
rpy30NoAbeMHOCTH
TYas TC 6onbLoit|0.0205 rkmiTCt 0.0123 0.0277 EMEP-Corinair B770 v1.0
rpy30N0AbEMHOCTU

He oueHnBanuce: MAY, CO3, IXB, nonnxnopbudeHunbl, AMOKCUHBI U dypaHbl. B CBA3W C OTHOCUTE/IBHO HU3KUM COAEpPKaHMEM X10pa B
NOKPbILIKAX M TOPMO3HbIX cucTemax (xn1op copepkutca B CO3, nonuxnopbudennnax u NXB), a Takke Tem, 4to abpasusa ABnseTcA
CPaBHUTE/IbHO HM3KOTEMMepPaTypHbIM MPOLLECCOM U He BefeT K obpasoBaHuio MAY, 3HaUNTE/IbHBIX BbIGPOCOB KaKOro-1mMbo U3 sTux
BeLLeCTB He npeanonaraertca. Mo aToi npuunHe Ana YpoBHA KoadoduumeHToB BbIBPOCOB He MMmeeTcA. MeToa YpoBHA 2 npeanonaraet
TUNUYHbIe Noka3saTenu MAY npu n3Hoce NOKPbILWEK U TOPMO30B.

[na  cpaBHeHMA CTOUT OTMETUTb, 4TO KO3pPuUMeHTbl BbiIbpocoB TY, cogepxalmxcs B
O0TpaboTaHHbIX rasax, B Le/foM 3Ha4nTeNbHO Bbile (kak npasuio, 0.060 r/kM Ans ABYXKONECHbIX
TPAHCMOPTHBLIX CPEeACTB U TPAHCMOPTHLIX CPEACTB C ABYXTakTHbIM AsuraTtenem, 0.040 r/km gna
NerkoBbIX aBTOMObUnen ¢ ausencHbiM ABuratenem, 0.080 r/km Ans  rpy3oBUMKOB Masnoli
rpy30noAbLEeMHOCTY C An3enbHbIM gsuratenem 1 0.30 r/kM Ansg TPaHCMOPTHBIX CPeACTB 60/bLUOM
rpy30nogbeMHOCTY C AU3eNIbHbIM ABUraTenem).

@pakumm 4Y B TY oT uM3HOCa npuBoAATcs B JlaTCckol MHBeHTapwu3auuu, OCHOBAaHHOW Ha
BbluncneHnax COPERT. OHu npuBoAATcs B Tabnvue 3.2
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Ta6bnuua 3-2 dpakumm HY YpoBHs 1

Tun TC f-BC nsHoc | f-BC M3HOC AOPOXKHOro
TOPMO30B/NOKpPbILLIEK | NOKPbITUSA

[lByxKonecHble 0.12 -

NerkoBble a\m 0.10 -

TC manon | 0.10 -
rpy30nogbeMHOCTH

TC 6onbon | 0.10 -
rpy30Mn04bEMHOCTA

3.23  /JaHHsle no ocyujecmensemoii desmensHocmu

CooTBeTCTBYtOLLME CTaTUCTMYECKME JaHHbIe MO OCYLLeCTBASAEeMOl AesTeNbHOCTU ANst YPOBHA 1 -
3TO KOMMYECTBO TPAHCMOPTHBLIX CPEACTB B KaXAOW OnpejeneHHOM KaTeropuu U ycpeAHeHHbIV
npober/TpaHCNOPTHOE CPEACTBO B KaXAOW onpejeneHHon kaTeropum (Mam nx “npoaykt”’, To ecTb
CYyMMapHOe KOIMYeCTBO MaLLMHO-KUIOMETPOB A8 KaXA0W onpeAeneHHON kaTeropum).

3.3 MeTtoponorua YpoBHa 2

3.3.1 Anzopumm 0215 U3HOCA NOKPbLIWeEK U MOpM0308

MeTogonorva YpoOBHA 2 4ABNAeTCA AOMNONHEHWEM K MeTOAoNorMn YpoBHA 1, U yunTbIBaeT
3aBMCMMOCTb M3HOCA MOKPbILLEK ¥ TOPMO30B OT CKOPOCTW TPaHCMOPTHOro cpescrsa. OHa
OCHOBbIBaeTCA Ha "YrnybneHHOM MeTogonornn” ns npeablgyLiein Bepcumn gaHHoro PykosogcTea. C
MOMOLLbIO AaHHOIMO MeToAa MOryT 6bITb TakXe AOMOMHUTENbHO PacCYMUTaHbl KONNYECTBEHHbIe
nokasartenn Ans Yactul, onpegeneHHoro pasmepa (THq v THo.1).

Cnegytolee obLuee ypaBHEHME UCNONb3YETCA 419 OLEHKN OTAENbHO BhIGPOCOB, 06PasyroLLMXCS B
pesynbTaTe N3HOCA NOKPHLILLEK, U BEIGPOCOB, 06pasyroLLmnXcs B pesy/ibTaTe M3HOCa TOPMO30B:

TE = z Nj x Mj x EFokgu,s,j % fs, i X Ss(V) @)
i

rae:

TE = CyMMapHble NokasaTenu BbiI6pOCOB 3a onpejesneHHbI Nepuoj BpeMeH 1
ANS onpejeneHHon Tepputopun [r],

N; = KO/INYeCTBO TPAHCMOPTHbIX CPeACTB KaTeropum j B npejenax
ornpeaeneHHoWn TeppuTopun,

Mj = yCpeAHeHHbI npober [KM] KaxAoro TPaHCMoOpPTHOro CpeAcTBa kaTteropum
J 3a onpeAeneHHbIi Nepuoj BpeMeHU,

EFoksy,sj = MaccoBbli KO3pPuumeHT BblibpocoB OKBY ans TPaHCMOPTHLIX CPeACTB
Kateropuu j [r/km],
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Fs,i maccoBas gons OKBY, koTopas MOXeT 6bITb OTHECEHa K pa3Mepy YacTul,

Ss(V) = NOnpaBoOYHbIA KOIQPULIMEHT ANA CpefHeil CKOPOCTU MepesBudKeHNs
TPaHCNOPTHOrO CpeAcTBa V.

YKasaTtesb j - 3TO KaTeropus TPaHCMOPTHbLIX CPeACTB (TO Xe YTO 1 B ypaBHeHuW 1). YKasaTesnb S -
3TO UCTOYHUK TY, TO ecTb M3HOC Nokpbiwek (T) nam TopMo30os. (B). Pasmepsl yactuy, i - 310 OKBY,
TH10, TH25, TH1 1 THo.1.

3.3.2 KoapduyueHmesl 8616p0oco6 015 USHOCA NOKPbIWIEK U MOPMO308

KoaddunumeHTbl BbIGPOCOB A5 N3HOCA MOKpPbILLEeK

KoapdpuupmeHTbl BoibpocoB OKBY Ans pasnnyHbIX KNacCcoB TPAHCMOPTHbBIX CPeACTB NMPUBOAATCA B
Tabnuue 3-3. KoapdumumeHTol BbIOpOCOB paccyunTaHbl Ha OCHOBe VIMEIOLLINXCS
3KCMepUMeHTaNbHbIX AaHHbIX. HEOBX0AMMO OTMEeTUTb, UTO Ko3dduumeHTbl BoibpocoB OKBY He
[0MyCKatoT TOro, YTO BeCb MaTepuan N3HOCa NMOKpbILLek Mpeobpa3syeTcs BO B3BeLUeHHble TBepble
YacTuLbl, TaK KaK 3Ha4YMTeIbHas YacTb Kayyyka MOXET Bbl6pachbiBaThCA B BUAE YaCTUL, BbiNajeH s
NblIV UK B BUAe bonee KPYMHbIX YacTuL, (Hanpumep, BO BPEMS KECTKOro TOPMOXKEHUS).

Ta6nuua 3-3 KoapdpuumeHTbl BbiGpocoB OKBY pans kateropyum uctouHukos 1.A.3.b.vi,
MN3HOC NOKpPbILLIEK AOPOXKHbIX TPAHCNOPTHbIX CPEeACTB

Knacc TpaHcnopTHoro Koadpdpuument Awvana3oH Kop kauecTBa
cpeacTBa BbI6pocoB HeornpeAeneHHOCTN
(j) OKBY (r/km) (r/xm)
[iByxKonecHble 0,0046 0,0042-0,0053 B
TPaHCNOPTHbIE CPesCcTBa
JlerkoBble aBTOMOGMAN 0,0107 0,0067-0,0162
TC manoti 0,0169 0,0088-0,0217 B
rpy30MnoAbLEMHOCTY
TC 60nbLUON YpaBHeHue 3 0,0227-0,0898 B-C
rpy30MoAbLEMHOCTY
MpnmevaHne:

B: Cratncrnyecky HesHayuMble KOBq)(I)VIU,VIeHTbI Bbl6pOCOB nony4yeHbl Ha OCHOBE HeboNbLIOro KoMmmiekTa
AaHHbIX |/|3r\/|epeHw7|, noABePrHyTbIX I'IOBTOpHOI7I oueHke.

C: KoapdpurumeHTbl BoIBPOCOB MoJsTyyeHbl Ha OCHOBE MIMERLLIMXCSA IMTEPATYPHbBIX NCTOUHMKOB.

[ns oueHkn Ko3dpduuMeHTOB BbIOpocoB YY npegnaraetca umcnone3osatb ¢pakuymo YY OKBY 0,153,
cp. MpunoxeHne b.

YTO KacaeTcs TPAHCMOPTHbLIX CPeACTB 60/bLLONM rPy30NoAbeMHOCTH, TO KO3GPULMNEHT BbIGPOCOB
[OJIKEH YUNTbIBATbL pa3Mep TPaHCMOPTHOrO CPeAcTBa (onpesensiemMblii Mo KOM4YecTBy MOCTOB) U
€ro Harpysky. 370 MOXHO ob6ecneynTb C MOMOLLbIO CledyHoLLero ypaBHeHs:

Naxle

EFTSP,T,HDV = LCF; 'EFTSP,T,PC 3)
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rae,

EFoksuT HDV = MaccoBbll Ko3dpPuumeHT BbibpocoB OKBY [r/kM], 0bpasyrLMXCs BO
BpeMs  M3HOCa  MOKpbIWeK  TPAHCMOPTHbIX  CPeACTB  6OJbLLON
rpy30nogbLeMHOCTH,

Naxle = KO/JMYeCTBO MOCTOB rPy30BUKa,

LCFr = NonpaBoYHbIV KOIPPULIMEHT 3arpy3ku A1 N3HOCA MOKPbILLEK,

EFoksutrc = K03$dUMLMeHT BbiIbpocoB OKBY, obpasywolmxca B pesynbTaTe M3HOCA
NOKPbILLEK 1erkoBbIX aBTOMObUAEN,

n
LCFr=1.41+(1.38 x LF) (4)

LF - 310 K03ddMnUMeHT 3arpy3ku, BapbupyroLWwminca B AgnanasoHe oT 0 (nyctoi rpy3osBuk) o 1
(monHas 3arpyska). Te xe camble YpaBHEHUA MPUMEHSAIOTCA B OTHOLLEHWW FPY30BUKOB, FOPOACKNX
aBTO6YCOB U MEXAYrOpOAHMX aBTOBYCOB.

MonpaBoYHbI KO3GOULMEHT 3arpy3km — KOTOPbIA YYUTbIBaeT BeC, MepeBO3nMbIA FPYy30BUKOM
wan  aBtobycoM — 6bin BbIBeeH MNyTeM JIMHEMHOW perpeccum € WCMo/Jb30BaHMEM
3KCNepUMEHTANbHbIX JaHHbIX.

TuNnYHaa CTpykTypa pacnpegeneHns no pasmepy OKBY, BbI6GpoChl KOTOpbLIX 06pasytoTca BO
BPeMS M3HOCA MOKpbILLEK, BblIN NOAYYeHbl NyTeM 06bejnHeHNs MHGOoOPMaLMK N3 ANTepaTypPHbIX
MCTOYHMKOB (Kak OTMeuYanocb B nogpasgene 2.2.1.). B Tabanue 3-4 npuBOAMTCS MaccoBasi AONSA
OKBY pgna pasnuyHbix pasMepoB 4acTuvl, KOTopas 6bila paccymTaHa Ha OCHOBE [JaHHOW
nHoopmauum. B Tex cutyaumsx, Korga B ANTEPATYPHbIX WMCTOYHMKAX YNOMUHAKOTCA TOMbBKO
K03ddnuMeHTbl BeiIbpocoB TH1o, B Liensix noayyeHus 3HadeHnn OKBY 66110 BbIGpaHO criegytoLlee
3HaueHve Ana cooTHoleHna TH10/OKBY oTHOCKTEIBHO M3HOCa nokpbiLlek: 0.6.

Ta6nuua 3-4 PacnpepeneHme no pasmepy 4YacTuvl, USHOCA NOKpPbILLEK

Pasmep vactu (i) MaccoBas gons (fr,;) OKBY
OKBY 1,000
T4 0,600
TY,s 0,420
TY, 0,060
TYo1 0,048

Ans Toro uTOBblI 6bLINO MOXHO Y4ecTb Ppas3nNyHble KOIPPULMEHTbl M3HOCa MOKpbIeK B
3aBMCUMOCTM OT CKOPOCTWM TPaHCMOPTHOrO CPeACTBa, HEeobXoAMMO cAenaTb MOMpaBKy Ha
ckopoctb. Ha Error! Reference source not found. npuBoanTCcs nompaBka Ha CKOPOCTb,
cAenaHHasi Ha OCHOBe pesynbTaTtoB paboTsbl Luhana n ap. (2002 r.). Heo6x0AMMO OTMETUTb, UTO
Kak 1 B ciyyae ¢ KosdpduLMeHTaMn BbIBPOCOB OTPAbOTaHHBLIX ra3oB, CKOPOCTb TPAHCMOPTHOroO
CpeAcTBa OTHOCUTCS K CpejHeli, a He MOCTOAHHOW CKOPOCTU noesgkn. NHTeHCMBHOCTL M3HOoCa
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NOKpPbILWEK COKpallaeTcd BMecTe C yBeandeHmem cpep,HeVl CKOpPOCTKN noe3aKn. BepOﬂTHO 3T0
CBA3aHO C TEéM, UTO TOPMOXEHNE N ABVXKEHNE Ha NMoBOPOTE 6onee XapakTepHbl A4 BOXAEHWA B
yepTe ropoa, a He ANd nepeaBunxeHna no CKOpOCTHOVI aBToMarmncrTpann.

MaTematnyeckoe BbipaxeHue Error! Reference source not found. BbLIrNaanT cnegyromm
obpasom:

V <40 Km/u: St(vV) = 1.39
40 km/4/ <V <90 KM/ u: St(V) = -0.00974-V +1.78 (5)
V> 90 km/u: St(V) = 0.902

Yutute, uto St(V) = 1 KOrga cpegHsis CKOpOCTb Mnoesaku pasBHsieTca 80 KM/Y, U CTabunmnsnpyetcs
npu ckopoctn meHee 40 kM/4 n 6onee 90 KM/4, 4TO CBHA3@aHO C OTCYTCTBMEM KaKMX-n16O
3KCMepUMeHTaNbHbIX AaHHbIX. Kpome TOro, XoTs MpeasiokeHHOe ypaBHeHWe 6bl10 MoayyeHo ¢
MCMONb30BaHMEM [aHHbIX M3MepeHWid, KOTopble MPOBOAWINCE Ha IerkoBbIX aBTOMOOUASX, ero
cneayeT UCNOb30BaTh ANSA BCEX KAaTeropuii TPaHCMOPTHbIX CPeaCTB.

1.6

V) .
1.4 \
12 \ MNonpaBska
10 — Ha CKOpOCTb
' ( [St(V)]

0.8

0.6
30 40 50 60 70 80 90 100

Ckopoctb TC [V] (Km/4)

PucyHok 3-2 MonpaBoYHbIi KO3pPULMEHT Ha CKOPOCTb A/ BbIGPOCOB YacTUL, U3HOCA
noKpbILLEK
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KoadppuLmeHTbl BbIGPOCOB A1 N3SHOCA TOPMO30B

B Tabnuue 3-5 npuBogsaTtca kosdpduumeHTbl BbibpocoB OKBY ansd vactuu, M3Hoca TOPMO3OB.
Kpome ToOro, Tam >e MpMBOAATCA COOTBETCTBYNOLUME JManasoHbl U KOAbl Kayectsa /1A
K03$PNLMEHTOB BbIOPOCOB.

Ta6bnuua 3-5 KoappunumeHtol BbiGpocoB OKBY pns kateropmm wmuctoyHukos 1.A.3.b.vi,
M3HOC TOPMO30B 0PO>KHbIX TPAHCMOPTHBIX CPEACTB

KaTteropmusa Koa¢pdpuumeHT BbIGpOCOB Awvana3oH Kop kauvecTBa
TPaHCMOPTHOro cpeAcTBa OKBHY (r/km) (r/km)
()
JByxKonecHole 0,0037 0,0022 - 0,0050 D
TPaHCMOpPTHbIE CpeacTBa
Jerkosble aBTOMOGUAN 0,0075 0,0044 - 0,0100
TC manoi 0,0117 0,0088 - 0,0145
rpy30nogbLemMHOCT
TC 60onbLUON YpaBHeHue 6 0,0235-0,0420 B-C
rpy30noAbLeMHOCTM
MpnmeyaHne
Koabl kayecTBa:
e B: CTaTncTnyeckn HesHaumMble K03 ULIMEeHTbl BbIOPOCOB, MONyYeHHbIe Ha OCHOBe
HebOoNbLLIOro KOMMJIekTa AaHHbIX U3MepPeHNiA, NOABEPrHYTbIX MOBTOPHOWN OLeHKe.
e C KoaddumumeHTbl BbIBPOCOB, NOMIyUEHHbIE Ha OCHOBE MMEIOLLIMXCA AnMTepaTypHbIX
NCTOYHMKOB.
e D: KoaddumumeHTbl BbIBPOCOB, MOAyYeHHbIe MyTeM KCMOb30BaHUA COOBPaxeHUi

nozo6usa N/unm sKCTpanonaLmm.

Ansa oueHkn KoaddrumeHTOB BbIOpoCcoB YY npeanaraetcs ncnonb3oBatb dpakumio HY OKBY
0,0261, cp. NMpunoxeHwne b.

KoaddunumeHT BbIGPOCOB ANA  TPAHCMOPTHbIX  CPEACTB  6OMbLIOA  FPy30MO4bEMHOCTH
paccunTbiBaeTCs MyTeM KOPPeKTUPOBKN Ko3dduMLMeHTa BbIOPOCOB A5 NerkoBbIX aBTOMobUnen,
UTO HEeobXoAMMO ANs obecrneyeHNss COrfacoBaHHOCTU C 3KCMEpPUMMEHTaNbHbIMUA AaHHLIMWA MO
TPaHCMOPTHbBIM CpeACcTBaM 60/bLLION rpy30N0AbEMHOCTHU:

EFrsp g oy =3.13- LCFg - EFrgp g pc (6)

B ypaBHeHun 6, 3.13 - 3T0 >sMmnvpuyecknii Ko3GOULMEHT, BbIBeAEHHbI Ha OCHOBe
3KCMepuMeHTaNnbHbIX AaHHblX, @ LCFs 3agaeTca cxoxum obpasom, 4to u LCFr, 1 MoOXeT 6biTb
onpegeneH 3aHOBO MOCPeACTBOM JINHEMHOW perpeccMm OT 3KCMepUMEHTabHbIX JaHHbIX C
NMOMOLLbIO CIeAyHOLLIEero YPaBHEHNS:

LCFs=1+0.79 x LF (7)

LF cHoBa mmeeT 3HadeHme oT 0 (NycToe TpaHCMOpPTHOe cpeAcTBO) A0 1 (MonHasa 3arpyska).
YpaBHeHUs 6 1 7 MNPUMEHSIIOTCA B OTHOLUEHWW T[PY30BUKOB, TOPOACKMX aBTOBYCOB U
MeXAYropoAHMX aBTObYCOB.
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B Tabnunue 3-6 npmBoanTca MaccoBas gonss OKBY ana pasnmyHbIx pasmepoB YacTuLl,

Ta6nuua 3-6 PacnpegeneHuve no pasmepy 4acTvl, N3HOCa TOPMO30B

Pazmep uactuy, (i) MaccoBas pgons (fr,i)
OKBY
OKBY 1,000
TY10 0,980
TH5 0,390
T4, 0,100
TYo,1 0,080

MonpaBoYHbIN KO3IPPULIMEHT Ha CKOPOCTb ANS M3HOCA TOPMO30B MNPUBOANTCA Ha puUcyHKe 3-3, a
mMaTtemaTnyeckoe BblipaxeHue Sg(V) NpnBOANTCA B ypaBHeEHUN 8.

1.8

1.6 \
14 TN
MonpaBouH 1 o N
bIli 1.0 TN
ko3pduume 0.8 \
HTSe(V)] 0.6 TN
0.4 T~

0.2 -
0.0

30 40 50 60 70 80 90 100
Ckopoctb TC [V] (Km/4)

PucyHok 3-3 MonpaBouHbIli K03¢PULMEHT HA CKOPOCTb AN BbIGPOCOB YacTvL, M3HOCA

TOpMO30B
V < 40 km/u: Se(V)=1.67
40 kKM/4/ £V £ 95 KM/ u: Se(V) =-0.0270- V + 2.75 (8)
V > 95 km/y: Se(V) =0.185

B AaHHOM cCnyyae monpaska Ha CKOPOCTb HOPMAasM3yeTca Mpu CKOPOCTU 65 KM/4Y, a KpyTU3Ha
KPWBOWA, Kak MpaBuao, 6o/bLLe, YeM B Clyyae C U3HOCOM MOKpbILLeK. MprUYmMHa 3TOro KpoeTcs B
TOM, 4TO M3HOC TOPMO30B NPUBAMXKAETCA K HY/IH0 BO Bpems ABMXKEHUA MO CKOPOCTHbIM
aBToOMaruncTpansaM, Tak Kak Mpuv 3TOM TOPMOXEHMVe MpakTUYecknm He rnprMeHseTca. XoTa
npeaioXeHHOe ypaBHEHMe 6blI0 MOAyYeHO C UCMO/b30BaHNEM JaHHbIX U3MEPEHWUH, KoTopble
NPOBOAVANCE Ha NErkOBbIX aBTOMOBUASX, U B 3TOM C/ly4ae ero ciefyeT 1UCMOAb30BaTb A/1A BCeX
KaTeropuin TpaHCMOPTHLIX CPeACTB.
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3.3.3 Anzopumm u Ko3pPuyueHmel 8b16p0coe6 0115 U3HOCA OOPOHCHO20 NOKPLIMUS

O BbI6poCax B3BELUEHHbIX B BO3AyXe 4acTul, 06pasyloLLMXcs B MpoLecce U3HOCa AOPOXHOro
NoKpbLITUS, MHGOPMAaLMs MpaKTMYeCckn HejoCTyrnHa. PacuyeT BbIGPOCOB OCYLLECTBASETCS B
COOTBETCTBUW CO C/IeAYIOLLNM YPaBHEHWEM:

TEri= D Njx M;x EFg x )
,-

rae:

TEr;i = CyMMapHble TrokasaTeNnu Bbl6pPOCOB 3arpasHsmLiero Bewlectsa i
obpasylolmecs B rpouecce WM3HOCa  AOPOXHOro  MOKPbLITUA  3a
onpejeneHHbIVi Neprog BpeMeHu 1 Ans onpejeneHHorn Tepputopun [r],

N; = KO/NYeCTBO TPAHCMOPTHbIX CPeACTB KaTeropun j B npejenax
ornpeseneHHol TeppuTopun,

Mi = npober TPaHCMOPTHbIX CPEACTB KaTeropuu j 3a onpejefeHHbIn nepuo
BpemMeHu [KM],

EFr;j = MaccoBblli Ko3pPuLMeHT BbiIbpocoB OKBY, ob6pasyrolimxcs BO Bpems
N3HOCa AOPOXHOrO MOKPBITUSA, AN TPAHCMOPTHBIX CPeACTB KaTeropum j
[r/km],

frii = MaccoBaa gona OKBY, obpasyrollmxcad BO BpemMs M3HOCA JOPOXHOro

MOKPbITKS, KOTOPAst MOXET 6bITb OTHECEHA K pa3Mepy YacTu, j,

B yrnybneHHon MeToA0N0rMM NPUBOANTCA TONBKO B3BELLEHHas Knaccudurkauma pasmepa vactuy,
N3HOCa AOPOXHOrO MOKPbLITUS, MPU COCTaBNEHUN KOTOPOW 3a OCHOBY OblAN B3ATbl pe3y/bTaThbl
pa6oTbl Klimont n ap. (2002 r.). B Tabaunue 3-7 npuBOAMTCA MpeaBapwuTesbHbI BapuaHT
Ko3pPuLmeHTOB BbibpocoB OKBY, 06pasyoLLXca BO BpeMsi U3HOCa AOPOXHOIO MOKPLITUSA. ITK
3HaveHns OKBY posikHbI paccMaTpuBaTbCd B MPUIOXKEHUM K MEPBUYHBIM 4YacTuLaM KM3HOCa
AOPOXHOro NoKpbITUA. OAHAKO, CTOUT YUUTLIBATbL, YTO OHW BblBEAEeHbl Ha OCHOBE OrPaHNYeHHOro
KonmyecTea WMHPOPMaLMM N XapaKTepU3YHOTCA BbICOKOM CTeneHblo HeonpeAeneHHocTn. B
Tabnnue 3-8 npuBoanTca maccoBas fonst OKBY ans pasnnyHbix pasaMepoB YacTuLl.

Ta6nuua 3-7 KoappunumeHTbl BbIGpocoB OKBY, o6pasyloLimxcs Bo BpeMs U3HOca
AOPO>KHOIO NMOKPbLITUSA

KaTeropusa KoadpPpuuneHt Kopa kauecTBa
TPaHCNOPTHOrO BblI6pOCOB (r/KM)
cpeacTBa
()
[ByxkonecHble 0,0060 C-D
TPaHCNOPTHLIE
cpejcTBa
JlerkoBble aBTOMO6GUAN 0,0150 C-D
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TC manon 0,0150 Cc-D

rpy3onoAbLeMHOCTU

TC 6onbLUON 0,0760 C-D
rpy3onoAbLeMHOCTU
MpumeyaHne:
Koabl kavecTBa:
e C: KoaddmumeHTol  BbIBPOCOB, MOMYyYEeHHblE HA  OCHOBE  MMEILLMXCA
INTEePaTYPHbIX UCTOYHUKOB.

D: KO3ddMLUMeHTbl BbIOPOCOB, MOAYYEHHble MNyTeM WCMOb30BaHUA COObpPaxeHWi
noAo6us N/mnm akCTpanonaLmm.

Ta6nuua 3-8 PacnpeaeneHue no pasmepy 4acTuL, N3HOCa OPOXKHOro NOKPbITUS

Pasmep yactuy, (i) MaccoBas gons (fr,)
OKBY
OKBY 1,00
T 10 0,50
TY25 0,27

M3-3a HefOCTaTOUHOrO  KoAM4YecTBa SKCNepPUMEHTAa/IbHbIX  AaHHbIX, Mbl HE€ BKJIH4YWIN
KO3¢¢I/ILI,I/I€HTI:I Bbl6pOCOB ANA N3HOCAa AOPOXHOrro nokpbITUA, CBA3aHHbIE C MCNO/Ib30OBaHMEM
LLNMOBaHHbIX MOKPbILLEK, XOTA NMPU3HAEeTCd, YTO B HEKOTOPLIX CTPaHaX 3TOT TN Bbl6pOCOB MoXeT
ObITb cyiecTBeHHbIM MCTOYHUKOM Bbl6pOCOB YacTtuny,.

3.3.4 YcmpaHeHue 3a2psA3HeHUA okpyxcaroujeii cpedsi

MoAxoA, NpeAnonaratoLWwmnin y4eT TeXHONOTMW YCTPAHEHNS 3arpsi3HEHUsT OKpy>XKatoLLeli cpefpl, He
aKTyasneH Anst fJaHHOM MeTOAONOrUN.

3.3.5 /faHHbIe no ocywecmenaemoii deasmensHocmu

NHdopmMaumsa o cTaTUCTUYeCKNX JaHHbIX MO OCYLLIeCTBAAEMON AeATeNbHOCTY, KacaroLMXcs N3HOCa
NOKpbILLIEeK, TOPMO30B U JOPOXHOr0 MNOKPbITMSA, npuBoguTcs B [nase 1.A.3.b “ZlopOxHbIN
TPaHCNOPT”, MOCBSALLEHHON BbI6pOCaM 0TPabOTaHHbIX Fa30B OT AOPOXHOMO TPaHCMopTa.

3.4 CTpyKkTypa BUgoobpasoBaHus

C 6onee NoApo6HbLIM NepeyHeM OpraHUYecKnx coeanHeHnin 1 NAY MoXHO 03HaKoOMUTCS B paboTe
Rogge n ap. (1993 r.), B KOTOPOW, OAHAKO, PacCMaTPUBAETCA TONIbKO OAVH TUM MOKPbILLEK U OAHa
TOPMO3Hasa Hakiagka. BMecTo Toro utobbl NpUBOAUTE BeCb OOLUMPHbLIV MepeyeHb COefUHEHN,
Mbl peLunan CoCPesoToUnNTLbCA Ha 4eTbipex MAY, KoTopble paccmaTtpuBatoTca B [poTokone no
Croriknm OpraHnyecknm 3arpsasHuTenam EeBponerickoin SkoHommyeckon Komumccmm OpraHnsaymm
O6beanHeHHbIX Hauwni (B[b]F, B[K]F, B[alP, I[1,2,3-cd]P) (Tabnunua 3-9).
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Ta6nuua 3-9MAY, cBfi3aHHbIe C OCTaTKaMM TOPMO30B U NOKPbILLEK

CoepguHeHue

M3HOC noKpbiLeK
(4acTeih Ha MWIJIMOH Ha
KOHKPEeTHbIA Bec)

MN3Hoc Topmo3oB
(4yacTeii Ha MWITMOH Ha
KOHKPEeTHbI Bec)

BeH3o(a)nnpeH 39 0,74
BeH3o(b)pnyopaHTeH 0 0,42
BeH3o(k)pnyopaHTeH 0 0,62

WHaeHo(1,2,3-cd)nunpeH

B Tabnuue 3-10 npepctaBneHO pasfiokeHVe M3HOCa MOKpbIeK M TOPMO30B Ha PasnyHble
3/1eMeHTbI, MOHbI, 31eMeHTapHbIN YrNepoj 1 opraHuyveckunii yrnepog. B Lensx onpegeneHuns 3toro
BMA00Opa3oBaHNs 6blI0 MCMOAB30BAHO HECKOAbKO WCTOYHWMKOB W, MO 3TOW MNPUYUHE,
YKasblBalOTCA CpeAHee, MUHMMaNbHOE W MakKCMMajlbHOe 3HayeHUs. B HekoTopbIX ciydasx
AManasoH 3HaYeHWn AocTaTouHo BennK. CoBepLUEHHO OYeBWAHO, YTO MPUYMHON 3TOro ABASETCA
pa3Hoobpa3ve MaTepuanoB U  UCTOYHMKOB, KOTOPble WCMOAb3YKTCA AN MNPOU3BOACTBA
NPOTEKTOPOB MOKPLILLIKMA 1 TOPMO3HbIX GPUKLMOHHBIX Haknagok. CnejoBaTefibHO, HEOH6X0AMMO
npoBecT ucciefoBaHWe 6osblieli BbIOOPKM MaTepuanoB. Ha HacTOAWMA MOMEHT, B BUAY
OTCYTCTBUSA nHPopmaumu, ABNAETCA HeB3BeLleHHoe

ycpeAHeHHOoe 3HaYeHVe BceX 3HaUYeH WA, KOTopble MPUBOAATCA B Pa3fINYHbIX oTYeTax. [1anasoHsl,

noAo6HoM «CpefHUM»  3HaueHueMm
npeacraBneHHble B Tabauue 3-10, B3ATbl U3 C1eAyroLmMX NCTOYHNKOB: Brewer (1997 r.), Hewitt 1
Rashed (1990 r.), Hildemann u ap. (1991 r.), Hillenbrand v ap. (2004 r.), Hjortenkrans u gp. (2007 r.),
Legret n Pagotto (1999 r.), Malmqvist (1983 r.), von Uexkull n gp. (2005 r.), VROM (1997), n
Westerlund (2001 r.). Bo Bpems cocTaBneHus Bepcuu gaHHoro PykoBogctBa 2008 roga
cogepxaHue As, Cd, Cr, Ni, 1 Pb B mokpsblwkax »n TopmMo3ax 6bi10 MNepecMOTpPeHo, YTO 6blIo
cAenaHo B BuAy nepecMoTpa Ko3ddMUMEHTOB BbIBPOCOB, MPMMEHSEMbIX B pamkax MpoekTa

Espreme (Kummer, U., 2008 r.).

Yto Kacaetcs 4Y, BBMAY OTCYyTCTBUS Bonee nonHom nHGopmaumm, 3HadeHns dY, NpuBoANMbIE B
Tabnvue 3.10, MOryT MCMONL30BaTLCA Kak MpUbAM3nTebHble 3HaYeHua U ans YY. Ans nsHoca
JOPOXHOrO MOKPLITUS MOTYT 6bITb MCMO/Ib30BaHbl 3Ha4YeHUs B Tabavue 3-9, B3siTble 13 paboThl
Kupiainen u Klimont (2004)

Ta6nuua 3-9 CooTHoweHue YY n OY aAnsA nsHoca AOPOXKHOro NOKpbITUSA

KaTeropus f-BC f-0C +/- HeonpepeneHHocTb (%)
M3Hoc 0.0106 0.135 50

J[OPOXHOro

MOKpPbITKA
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Ta6nuua 3-10 CocTaB YacTUL, U3SHOCA NMOKPbLILLIEK N TOPMO30B € TOUKW 3PEHNA HaNnn4us
pPa3nnyYHbLIX METAN/I0B, MOHOB, a TaK>XXe 3/IEMEHTapPHOro N OpraHNYecKoro
yrnepoga (B 4acTaAX Ha MUIJIMOH Ha KOHKPETHbIV Bec).

PacnpeaefeHne anemeHTOB
SnemeHT MokpbILykm Topmosa
SHAHCTHV|C IVIVIH IVIdKU SHAHYCTHV|C IVIVIH IVIdKU
AZ 0.1 0.1 0.1
Al 324 8T.0 470 Z050 330 3770
AS 33 6 6.0 67.5 100 T30.0]
Ba TZ5.0 0.9 370 38520 7620 74200
BT Z0.0 0.0
Ca 892 T30 Z000 7700 TT00 24300
Cd 47 T4 9.0 2z 5 57.0]
Cl 520 T500
CI- 600 T500
o TZ38 0.9 743 0.7
Cr 7338 Z.0 6T.0 Z3TT TTS 8050
CU 7% T3 290 5TTTZ 370 TZ42000
EC 753000 Z6T00
Fe 1712 Z 2600 Z09667 TT5000 399000
K Z80 T80.0 380 5735 T90 857
T T3 0.2 73 55.6
MgZF T66 320 360 44570 61240 33000
1%1p) 5T Z.0 TO0 7460 7700 3220
\%[¢) 238 TO000
Na+ 645 610.0 680 7770 300 T5400
NHZF T90 300
NI 799 Za 63 3727 80 o0|
NO3- T500 Te00
OC 360000 TO7000
P
PD 776 6.3 670 6077 TZ0 Z0000
RD 50.0
S TT00 72800
SB Z.0 TO000
Se Z0.0 Z00
S T800 67900
SUA—= Z500 33400
SN 7000
ST T2 0.2 0.0 520 8T 720
Ti 378 3600
Vv [RY 660
LI 7505 “4oU o444 [eleyae) £Z/U £Z1TOoUU
MpnmevaHne:
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EC = anemeHTapHbIli yrnepog (3Y), npegnonaraetcs, 4to JY paBHo YY, , OC =
opraHuyecknin yrnepog (OY). lMycTble A4velrkn “cpefHee 3HayeHMe" O03HauvatoT
OTCYTCTBME KaKon-nnbo wnHdopMauuM, B TO BpeMsa Kak MnycTble AYerikn
“MUHMManbHOe 3HaveHMe” U “MakcMManbHOe 3HauyeHue” 03HaualT, 4YTo B
pacnopsiXXeHnn UMeeTca TOJIbKO OAMH UCTOYHMK (TO eCTb OTCYTCTBYET AManasoH
3HaAYeHUn).

4 KayecTBO AAaHHbIX

4.1 NMpoBepKa AO0CTOBEPHOCTU

MozxoAbl, KOTOpble MOIYT WCMO/b30BaTbCA /A MPOBEpPKM JAOCTOBEPHOCTU Ko3ddULMEHTOB
BbIGPOCOB U METOAO/OTUN U3 JaHHO rNaBbl, MO CYLLECTBY SABAAKOTCS TEMU Xe, UTO MPUMEHANNCH
AN onpejeneHns nepBUUHO  MHPopmMaummn. Cioga BXOAAT WCCIeOBaHWA B TOHHeNe,
peLenTopHOe MOJeNMpoBaHVe 1 HEMocpescTBEHHOe nabopaTopHoe M3MepeHuve. Ha Tekylymii
MOMEHT Mbl He pacrofaraeM AOCTaTOYHbIM KOMMNUECTBOM [AAHHBIX WU3MEpEeHUl, MPOBOAMNMBIX
HemnocpeACTBEHHO Ha OPOrax B peasibHbIX YCI0BUSIX BOXAEHWS, U C6OP NOAOGHLIX AaHHbIX Takxke
MOMOXET B MpoLiecce NPOBepPKM JOCTOBEPHOCTY.

OAHNM 13 NPOCTbIX MOAXOA0B K MpOBepKe AOCTOBEPHOCTYN SABAAETCA CONOCTaBNeHVe pPe3ynbTaTos,
NOJIlyYeHHbIX MOCPeACTBOM WCMOAb30BaHWA 3TOMO0 MeToAa, C pesynbTaTaMu U3 ApYrux
WHBEHTapM3aunii, a Takxke onpegeneHne CornacoBaHHOCTM NMPOMOPLMM YaCTUL, He CBA3AHHbIX C
Bbl6pOCamMy OTPabOTaHHbIX ra3os.

42 KpwuTepumn BpeMeHHOro pasykpynHeHus

Tak kaKk ko3ddMLMeHTbl BbIOBPOCOB, MNpeAcTaBfieHHble B AAHHOW rnaBe, SBAAOTCS
YHUBEPCaNbHbIMU, 1N Pa3/INYAIOTCA TONBKO C TOYKM 3PEHUS MOHATUSA CKOPOCTU (M Harpysku - Aas
TPAHCMOPTHBIX CPeACTB 60/bLUOM TPy30MOABEMHOCTA), TO BPEMEHHOe pasyKpyrHeHue, Mo
6oNblUe YacTW, OTHOCUTCH K AaHHbIM MO OCYLLeCcTBASAeMON AesATenbHOCTW. [JaHHas Tema
obcyxgaetca B naBe 1.A.3.b “[opoXHbIA TPaHCMOPT”, NOCBALLEHHOM BbIbpocamM OTPaboTaHHbIX
rasoB OT JOPOXHOro TpaHcnopTa. O4HaKO CTOUT MNPUHSTE BO BHUMaHWe, YTO MO Mepe yBeInyeHs
BPeMeHHOro paspeLleHuns byaeT He0bX0ANMO yYecTb BAVSHNE BNAXHbIX MOrOAHbIX YCI0BUIA, 415
yero NoTpebyeTcs Kakor-To COOTBETCTBYHOLLNIA NOKa3aTenb.

4.3 OueHKa HeonpepeneHHOCTUN

4.3.1 HeonpedeneHHocms 8 K03PpPuyueHmax ebibpocoe

KoaddunumeHTbl BbIOPOCOB, MpeAcTaBneHHble B JaHHOW rnaBe, OblIM MOAyyYeHbl Ha OCHOBe
nHbopmaLmK, cobpaHHOM C MOMOLLbIO aHann3a IMTepaTypHbIX UCTOYHMKOB. Kak npasBuno, c6op
3KCMepUMeHTaNbHbIX AaHHbIX OCYLLIECTBASACSA C UCMOb30BaHNEM C/IeAYHOLLMX TPEX METOAOB:

e peLenTOpHOE MOZENNPOBaHME Yy 060YMHbI AOPOrY B “TopsuMx TOukax” 3arpsisHeHus
FOPOACKOV cpeAbl NV B aBTOAOPOXHbIX TOHHENAX;
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[ onpejgeneHme Koan4yecTtBa B3BeLUEHHbIX B BO34yXe 4actul n K03¢¢I/ILI,I/IEHTE] M3HOCa C
NMOMOLLBLHO na6opaT0prlx 3KCNEPUMEHTOB;

e [pVIMeHeHWe pacnpejieneHnst Yyactuy Mo pasmepy K KoddpouumeHTam MK3HOCa B Lensx
noayyeHust ppakLmm B3BeLLUEHHbIX YacTuL.

OueBNAHO, UTO KaXJblil 13 3TUX METO/OB CBSA3aH C CyLLIeCTBEHHOW HeonpeeneHHoCTL0. B ciyyuae
C peuenTOpHbIM MOAeNMpOBaHVEeM bonbluoe 3HadeHWe MpuobpeTaeT  UCMONb3yeMblid
XUMUNYECKn nNpodunb, U OCTaTKMU pecycrneHAMPOBaHUSA MOMyT MPUBECTU K CyLLeCTBEHHOMY
n3MeHeHN Ko3¢pPuLMeHTOB BbIGPOCOB. HanpumMep, B COOTBETCTBUM C pe3y/ibTaTaMu OLIeHKU,
KoTopble npuBoAaTca B paboTe Abu-Allaban u gp. (2002), BO BpemMs M3HOCa MOKpPbILLEK
B3BeLUeHHble B BO3Jyxe 4acTuL, He 06pa3oBbIBaNvCb, WU BNAOTb A0 160 Mr/KM MaccCbl YacTuLy
06pa3oBbIBasioCb B pe3y/bTaTe W3HOCA TOPMO30B TPAHCMOPTHBIX CPeACTB  60/bLUOM
rpysonogbemHoct. C Apyroli CTOpPOHbI, cornacHo oueHke Rauterberg-Wulff (1999 r.), nsHoc
NOKPbILLEK TPAaHCMOPTHbLIX CPeACTB 60NbLUOK rPy30MoA4bEMHOCTM CTan NPUYNHON 0Bpa3oBaHUS
yacTuy, B pasmepe 32 Mr/kM. Ana Apyrmx MeTOAOB XapakTepHbl CXOXWe HeomnpefeneHHOCTU.
Hanpuwmep, B paboTe Fauser (1999 r.) roBoputcs 0 TOM, YTO AnameTp 6onee 90% B3BeLlUeHHbIX TY,
06pa3yroLLMXCH BO BpeMs M3HOCa MOKpbILek, MeHee 1 MKM. B oTainmume oT 3Toro, CorfacHo oLeHke
Rauterberg-Wulff (1999 r.), avameTp B3BelUeHHbIX B BO34yXe YacTul, MOKpbIeK Bceraa
npesbIaeT 2.5 MKM. Heckonbko Nogo6HbIX pasanymnii xapakTepHbl 1 B OTHOLLEHUW XUMNYECKOro
coctaBa (Tabnuubl 3-9 u 3-10). OueBMAHO, 4YTO 3TV NPUMepbl SABAAKTCA AMaMeTpasbHO
NPOTUBOMONOXHbLIMKW,  HO  OHW  MO3BOAANT  OMNpeAennTb  CUCTEMY  KOOPAWHAT  ANS
HeonpeAeneHHOCTH, CBA3aHHOM C NpeaJ/IoXXeHHOM MeToA00rel.

Ncnonb3yemble 3gecb Ko3¢PUUMEHTbI BbIBPOCOB SABASKOTCH TUMUYHBIMW C TOYKWU 3peHUst
3HaYEHW, MpPeACTaBNeHHbIX B  JOCTYMHbIX JINTepaTypHbIX WCTOYHMKAX, a AManasoH
HeonpejeneHHOCTU NPUBOANTCS PAZOM C KaXAbIM 3HaveHVeM KoaddurLmeHTa BbIGpOCoB

OTnpaBHOM TOYKON AN MepekpecTHON MpOoBepKM  JAaHHOW  MeTOAONOrMK  SBAAIOTCA
KO3PPULIMEHTbI M3HOCa MOKPLILLEK 1 TOPMO30B, KOTOPble NPeACTaBAAtoT CO60M AO0BO/IbHO TOUHO
yCTaHOB/IeHHble 3HaYeHs. Takum 06pasoM, MpUMeHeHMe TUMNYHBIX Npodunel pasMepoB YacTuy,
K 3TUM Ko3pduLUmMeHTam m3Hoca (MeToh 3 B Bbile MNPUBEAEHHOM MepeyHe) Takxke MOXeT
NO3BOANTb MNOAYYNTHL NPUEMAEMOe 3HaYeHre Ko3dPuLMeHTa BbIbpoca, KOTopoe byaeT NPUrogHoO
ANS COMOCTaBMeHWs. 3HaveHnsa Ko3ddMLMEHTOB BbIOPOCOB, NMpPeACTaB/ieHHble B JaHHOW rnase,
bbb Takke MOABEPrHyTbl MepekpecTHOW npoBepke C pe3ynbTatamu  UCCaefoBaHW
MEeponpuATMIA MO COCTaBNEHUID WHBeHTapusaumn (Hanpwumep, Flugsrud , 2000 r.) wu
NponopLVOHaNbHOro pacnpejeneHns WCTOYHMKOB (Hanpumep, Schauer wn gp., 2002 r.). B
COOTBETCTBUWN C SMMNMPUYECKMM METOZOM MpPejnonaraeTcs, Yto HeonpefeneHHoCTb cocTaBaseT
nopsaka + 50 %.

4.3.2 HeonpedeneHHocmu e AAHHbIX NO ocywjecmesnsemoli deamensHocmu

C KOMMEHTapusiMM O HeornpejeneHHoCTAX B JAaHHbIX O MalWHO-KUIOMETPax MOXHO
03HaKoMuTbCs B MnaBe 1.A.3.b “lopOXHbI TPaHCNOPT”, MOCBSLLEHHON BbIOpOCaM OTpaboTaHHbIX
rasoB OT JOPOXHOro TpaHcnopTa.

Pykosoacteo EMEMN/EAOC no MHBeHTapuM3auuM Bbl6pOCOB 3arpsAsHAOLWUX BeLLecTB,
2016 31



1.A.3.b.vi lopOXXHbIW TpaHCNOPT: U3HOC NOKPbILWIEK U TOPMO30OB
aBToMO6unen

1.A.3.b.vii l0pO>KHbII TpaHCNOPT: N3HOC AOPOIKHOIO NOKPbITUA
aBToMO6MNaMM

4.4 O6ecne4yeHMe/KOHTPONb KayecTBa MHBeHTapum3auum OK/KK

Kakas-To cneumduika oTcyTCTBYET.

4.5 KoopauHaTHas npmBA3Ka

Tak KaKk ko3$dMLUMeHTbl BbIOPOCOB, MNpeAcTaB/eHHble B AAHHOW rfaBe, SABAAOTCS
YHVBEPCabHbIMUY, U Pa3iNYatoTcs TOABKO C TOUKM 3PEHUS MOHATUA CKOPOCTU (M Harpysku - ANs
TPaHCMOPTHbLIX CPeACTB 60/bLUIONK rPy30M0ABEMHOCTI), TO MPOCTPAHCTBEHHOE pPa3yKpyrHeHue, No
6osblUe YacTh, OTHOCUTCH K JAaHHbIM MO OCYLLEeCTBASIEMOW [JeATenbHOCTWU. [aHHbI BOMpPOC
obcyxgaeTcsa B rnase “lopoxHbIV TpaHCnopT”.

4.6 OTYeTHOCTb N AOKYMEHTauuA

Kakas-To cneumndurka oTcyTCTBYeT.

4.7 Hawubonee yA3BMMble acneKkTbl/MPMOpUTETHbIe 0651aCTU [AHHOMN
MeTOoA0/1I0rMN, KOoTopble TpebyloT npoBeAeHUs AOMNOJIHUTENIbHbIX
M3bICKaHUMN.

Huxe npeacTaBneHbl onpejefieHHble ysi3BMMble acrekTbl HacTosLLe MeTOZON0TMN, KOTOopble,
TakMM 06pasoM, ABASIOTCA NMPeiMeTOM AaNbHeNLNX N3bICKaHWNA.

e VI3HOC NOKpbIeK — 8AUSHUE Pa3/IUYHbIX COYemaHull “noKpsILIKa-00poxHoe nokpsimue”

a) a) [laHHas MeToA0/10rMA OCHOBbLIBAETCA Ha 3KCMEpPUMEHTaNbHbIX AAHHbIX, KOTOpble, B
CBOIO OYepefb, OXBaTbiBalOT PasAvyYHble TUMbl MOKPbILIEK W AOPOXHOro MOKPbITUS. Ans
NCCneAoBaHNSA  OTHOCUTENbHbLIX 3PdEeKTOB  PasANYHbBIX  COYEeTaHWN  “MOKpPbILLKA-AOPOXHOE
NoKpbITME", BK/IOYas FPyHTOBbIE 4OPOrY, HeobxoaMMO 6onee noagpobHas nHGopmMaLums.

e VI3HOC BOPOHHO20 NOKPLIMUS — MUNOBbIE NOKPbILIKU

b) 6) TlpeaBapuTeNbHbIN BapuaHT 3HadeHUn Ko3PPUUMEHTOB BbIOBPOCOB ANIA M3HOCA
acpanbTa CBSi3aH C BbICOKOW CTeMeHbIo HeonpeAeneHHOCTU. TakuM 06pa3om, 1 B 3TOM Cilydae 475
noslydeHusi 6onee TOYHbIX 3HAYEHU HEOo6XOAMMbI AOMOAHUTENbHbIE 3KCNepUMeHTaNlbHble
JaHHble.

. VI3HoC aOpOJKHOZO nokKpseIMuA — WUNOBAHHbIE NOKPLIWKU

C) B) Micnonb30oBaHMe LMMNOBaHHbIX MOKPbILLIEK MPUBOAUT B HEKOTOPbIX CTPAHaX K BbICOKOM
WNHTEHCUBHOCTU M3HOCA JOPOXHOrO MOKPLITUSA, XOTA Ha AAHHbIA MOMEHT B HaLLEM PacropsixXeHnm
OTCYTCTBYeT  Kakasi-nnbo oduumanbHas UWHPOpPMaALMsS  OTHOCUTENBHO  MOCAEACTBUA WX
MPUMEHEHNS C TOYKN 3PeHNs BbIBPOCOB B3BELLEHHbIX B BO34yXe 4acTul,. M3-3a Hej0CcTaTouHOro
KONMYeCTBa 3KCMEPUMEHTANbHBIX AaHHbIX, Mbl He BKIYNAM KO3GOULMEHTLI BbIBPOCOB ANs
LUMMOBAHHbIX MOKPbILLEK, XOTS MPU3HAeTCs, YTO B HEKOTOPbIX CTPaHax OHW MOTYT SABAATLCS
CyLLecTBEHHbIM NCTOYHNKOB BbIBPOCOB HacTuL.
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e PecycneHdupoeaHHsIe 4aCMUYbI

d) r) OdyeHb yA3BUMBIM acrMekToM AaHHOW  MeTOJONIOTUWN  SBNsieTC  BKAaj — OT
pecycrneHaMpoBaHNA AOPOXHOM MblW. B paMkax 3KCMeprMeHTOB, OCYLLECTBASAEMbIX B TOHHENe n
Ha OTKPbLITOM BO3Jyxe, HEBO3MOXHO pa3AeNnTb TOAbKO YTO BbIGPOLUEHHblIE B3BELUEHHbIE
YacTuubl M3HOCA MOKPbIWEK M TOPMO30B, OT PecyCcreHAMPOBAaHHOrO MaTtepuana, MpPUYNHON
06pas3oBaHMsA KOTOPOro CTann Te Xe WCTOYHMKW. B CyLHOCTW, 4YacTb pecycneHAnpoBaHuA
BKJIOUYaeTCsa B Npegsiaraemble KO3 duLMeHTbl BbI6POCOB.

e [lo200Hbie ycnosus

e) 4) MeTtogonorva 1 ko3¢duumeHTbl BbIBPOCOB, NpeAcTaBieHHble B JaHHOW rniaBe, 6buin
BblBeJeHbl Ha OCHOBE Pe3y/bTaToB UCCAef0BaHUIA, KOTOPblE MPOBOAUINCL B CyXyH MOrogy npu
CYXOM ZLOPOXHOM MOKPbITUM. OUeBUAHO, YTO BOAHbIV C/I0I Ha Aopore 1 AOXA/MBas noroja byayT
CnocobcTBOBaTL CyLLLECTBEHHOMY COKPALLEeHVO BbIBPOCOB B3BeLUeHHbIX B BO3Jyxe 4acTul,
0COBEHHO YTO KacaeTcs M3HOCa JOPOXHOrO MOKPLITUSA M TOPMO30B, Tak Kak MoAobHbIe YacTuLbl
MOTYT YNaBNNBaTbCS BOAOWA.

5 T[noccapun

Hakonnenve Pa3mep yacTtuy, Bapbupyetca B gnanasoHe ot 0.050 4o 1 MKM, YTO Takxke obpasyeT
ABHOe Jforapudmmyeckm HopmanbHoe pacnpegeneHue. [MofobHble YacTuubl
06bIYHO MpPeACTaBNAT COb6OM TBepAble BeLlecTBa, MNPUYMHOK 06pa3oBaHUA
KOTOPbIX ABNAETCA COKUraHne Unn o4eHb TOHKOe UCTUpaHMe.

KpynHble YacTuubl Pa3smep uvactuy, npesbiwaeT 2.5 MKM. Mof06HbIe YacTuLbl MOrYT 06pa3oBbIBaTbCA B
pesynbTaTe MexaHNYecknx NpoLeccos (MCTUpaHue, ApobneHure, n3MenbyeHue, 1 T.
A)

Menkune yactupl YacTtuupl pasmepoM < 2.5 MKM (TH,5s).

AaepHole yacTmubl | Pasmep 4actuy BapbupyeTcs B AmanasoHe oT 0.003-0.050 MkM, yTo obpasyeT

(Takxe U3BeCTHbl Kak | sBHOe sorapudmMmyecks HOpMasbHOe pacrpejeneHue. 3TW YacTULpl 06bIYHO

yacTuLbl ATKeHa) 0bpa3ytoTcs B pesynbTate Hykiealuy KOHAEHCUMPYeMbIX BELLLECTB.

Menbyariume YacTuLbl Yactuubl pasmepom < 0.1 MKM (TYys5).
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7 HaBepgeHue cnpaBoK

Bce Bonpocbl nNo AaHHOW rnaBbl CnedyeT HanpaBAsATb COOTBETCTBYHOLLEMY PYKOBOAUTENHO
(pyKoBOAMTENSIM) SKCMEPTHOW FPyMmbl MO TPaHCMopTy, paboTatoLlen B pamkax Llenesoi rpynnbi
Nno MHBEeHTapu3aumnmn 1 NPorHosy BelbpocoB. O TOM Kak CBA3aTbCA ¢ conpegceaatensmu LIFTMB Bl
MoXeTe y3HaTb Ha oduumansHoMm canTe LUITUMB B MHTepHeTe (www.tfeip-secretariat.org/).
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MpunoxeHue A MeToaunkn,
ncnonb3lyembie osiga onpeaesieHns
MHTEHCMBHOCTU Bbl6pocoB
yactuvy, obpasyrowmxcs B
npouecce W3HOCA MOKpPbILIEK,
TOPMO30B n AOPO>XKHOro
NOKPbITUA

B gaHHOM [MpunoXeHUM NPUBOAUTCA OMMUCaHME MEeTOAMK, WCMOb3yeMblX ANS OonpejeneHuns
WHTEHCUBHOCTX BbIBPOCOB YacCTuL, 0OpasyroLLMXCA B MpoLecce M3HOCa Mokpbillek, TOPMO30B U
JOPOXHOro MOKPbITUA. AHaNM3 PasINYHbIX METOAMK SIBAAETCA BaXHbIM C TOUKW 3peHUs
06BACHEHNS LUMPOKOTO AMana3oHa 3adUKCMPOBaHHbIX MokasaTefieil NHTEHCMBHOCTY BbIGPOCOB, U
MOXeT MOoMOYb B MpoLecce onpejeneHns HeornpeAeneHHOCTel N CIOXHOCTER, CBA3AHHbIX C
oLleHKol BKNaga B TH NCTOUYHMKaMK, HE MMeLLMX OTHOLLIEHWE K BbIBpocam 0TpaboTaHHbIX ra3os.

[nsa oueHKN NHTeHCUBHOCTU Bbl6pOCOB Mcnonb3oBanncCb TP OCHOBHbIX NOAXOA4a:

e onpejeneHne BbIGPOCOB YacTuL, NMyTEM HerNoCPeACTBEHHbIX U3MEPEHU C UCMOAb30BaHNEM
NabopaToOpHOro  MOAENMPOBAHWS  3KCM/IYaTaLUMOHHOIO  pexuma Kosfec U TOPMO30B
TPaHCMOPTHOTO CPEACTBa;

e OTOOp Npo6 W aHanuM3 TBepAblIX 4YacTuy B atMochepHOM BO3gyxe W MocaeayloLlee
npMMeHeHvie MeTOZOB MPOMOPLMOHANLHOIO pacrnpeseneHns WUCTOYHUKOB (peuenTtopHoe
MOZeNnpoBaHve);

e 0bbegnHeHVe Npoduns pacnpegeneHns YacTul, No pasMepy € M3MepeHHbIMY NokasaTensimm
WNHTEHCUBHOCTW M3HOCA B Lie/ISIX OLeHKM BbIGPOCOB YacTuL, ONpesenieHHOro pa3mepa.

MogenvpoBaH/e peanbHbIX 3KCMAyaTaUMOHHbIX XapakKTePUCTUK MOKPbILeK B 1abopaTopHbIX
YCNOBUAX SBASETCS TPYAHOW 3ajadvelri U, cCnejoBaTeNbHO, HENocpeAcTBEHHOe U3MepeHue
BbIBPOCOB YacTuL, MNPeACTaBAseTcs JOBOAbHO Mpob6jemMaTMyHbIM. B pamkax 6o0nee paHHMX
nccnegoBaHuia (Cardina, 1974 r.; Dannis, 1974 r.; Cadle n Williams, 1978 r.) ans onpegeneHuns
XapaKTepUCTUK YacTuL, Kak Hanpumep, ANs pacnpejeneHns MUX Mo pasmepy, UCNOoAb30BaanCh
nabopaTtopHble MeToaukK. B nocnegHee Bpemsa (Camatini n ap., 2001 r.) ana mMogenMpoBaHus
MN3HOCa MOKPbILEK B Lensix UCCNeAoBaHNS CTPYKTYpbl M BUAOOOPa30oBaHMA BblbpacbiBaeMbIX
yacTuL, NPUMEHSCS BpaLLarowmiica bapabaH.
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Hanbonee wWMpPOKO NPUMEHMMOV MeTOAMKOM onpejeneHus Mokasatene WHTEHCUBHOCTY
BbIOPOCOB 4YacCTUL, AN Pa3NNYHBIX WCTOYHMKOB, WMEOLMX OTHOLUEeHWEe K TPaHCMOPTHbIM
CpeAcTBaM, BKIOUAaA M3HOC MOKPbILLEK, SABAAETCA peLenTopHoe MOAeNnpoBaHMe. 3Ta METOAMKA
3aKNr04aeTca B oTbope Npob B3BELLEHHbIX YacTuL, B OrpejeNieHHbIX ToUKax (TOHHeNsAX, YANYHbIX
KaHbOHaX, Y/IMYHbLIX MepekpecTkax, W T. 4.), Nocae yero € NOMOLLbIO U30TOMHbLIX UHAMKATOPOB
OCYLLIeCTB/IAGTCA UX MPOMOPLMOHaNbLHOE pacrnpejeneHne Mexzay pasindHbiMU UCTOYHVKamn. B
KayectBe WNHAMKATOPHbLIX M30TOMOB A/t N3HOCA MOKPbILEeK npuMeHanmcs UnHK n BCK (Fauser,
1999 r.) M TMNNYHaa CTpykTypa (Npodunb) maTepuana, MCNOAb3YeMOro Ans MPOU3BOACTBA
nokpbliwek (Rauterberg-Wulff, 1999 r.; Abu-Allaban n gp., 2003 r.). JaHHbIi MeTOh Takxe
YyNoOMUHAaeTCs Noj HasBaHmeM “6anaHc pearnpyrolleri maccel (EPM)”. Mocne npoBejeHns XopoLLo
CTPYKTYPUPOBAHHbBIX CTaTUCTUYECKNX aHaNn30B (HanpuMep, aHajm3a OCHOBHbIX KOMMOHEHTOB)
MOXHO OnpejennTb BKIa4 KaXAOro nepBmMYHOro UCTOYHKKA. [aa 3TOro HeobXo4MMO NMpoBecTr
conocTtaeneHe npodunen OCHOBHOrO MaTepumana C COOTBETCTBYHOLLMMWU BkIagamu B MNpoby
N30TOMHbIX NHANKATOPOB.

TpeTuii MeToj 3akNto4aeTcs B Perncrpaumm nokasarteneil MHTEHCUBHOCTM YacTuL, NOCPeACTBOM
neprvoAnYeckoro B3BeLUVBaHWS MOKPbILWEK W Moc/iejytollero onpegeneHns koadpduumeHTa
BbIBPOCOB NPY TOM AOMNYLLEHUN, YTO Kakas-To GppakLmsa JaHHOro N3HOCa ABNSETCA B3BELLeHHON B
Bo3ayxe (Hanpwumep, Luhana n agp. 2002 r.). B 60oablUMHCTBE ClyyaeB AmanasoHbl dpakumia
B3BeLLEHHbIX YacTUL, SIBASKOTCA NHXEHEePHbBIMY OLleHKaMK, KOTOPble OCHOBBLIBAKOTCA Ha AaHHbIX O
TUNUYHBIX pa3Mepax BbibpackiBaeMbIX HacTUL, OT OCTaTKOB MOKPbILLEK.

B npuHuune, Te e caMble METOAMKM Takxke WCNOAb3YTCS B Lensx onpejeneHns
K03pPUNLIMEHTOB BbIGPOCOB ANA M3HOCA TOPMO30B U JOPOXHOr0 MOKPbLITUS. B TOM cnyyae, ecam
peyb MAeT O 4YacTMLax TOPMO30B, TO MOZENMpoBaHWe pPaboTbl TOPMO30B B 1abOPATOPHbIX
YCNOBUAX CBA3AHO C MEeHbLUMMU TPYAHOCTAMU, U KO3PPULMEHTbI BbIOBPOCOB YacTUL, M3HOCA
TOPMO30B 6bII HEMOCPeACTBEHHO onpejeneHbl MMEHHO TakMM 06pa3oM. Hanprmep: B pamkax
paboTbl Garg n gp. (2000 r.) n Sanders n ap. (2002 r.) ang cbopa 4acTuy, BbiMageHUs Mblan
NPUMEHSANNCb AUHAMOMETPbI C 3aKPbITOM Kamepori. Mpu 3ToOM 0TH60p Npob B3BeLLEHHbIX B BO34yxe
YacTuL, MPOM3BOAUACA C  WCMOMb30BaHMeM  QUABTPOB, VMMAKTOPOB W KOHTPOABLHO-
N3MepUTeNbHbIX NPUBOPOB AN15 aHANN3a B3BELUEHHbIX YaCTULL.

Bce Bbile nepeyncieHHble MeTOAMKM 06/1afalT  pPsSAOM  HeOoTbeMIEMbIX OrpaHUYeHUiA.
PeuenTopHoe MoAenMpoBaHMe JOKHO MO3BOANTL NMOMYUYNTb TOUHbIE KO3dULMEHTbI BbIBPOCOB,
Tak Kak oT6op Npob Mpu 3TOM OCYLLEeCTBAAETCA psSAoM C goporoi. OgHako, oTobpaHHble Npobbl
ABNAOTCA  YAeNbHbIM CPeAHVMM 3HayYeHVeM ANA  PasANYHbIX  WUCTOYHWKOB W PasINYHbIX
TPaHCMOPTHbLIX CPeAcTB, M B OOMbLIOK CTEMeHW 3aBUCAT OT MeTeopOosIorMyecknx YCI0BUiA
(Hanpumep, HanpaBneHve BeTpa). [pyrol BaxHON NpobaemMol, CBA3aHHOW C AaHHbLIM METOAOM,
ABNSETCA TOT GakT, YTO 4YacTuLbl, pPecycreHAMpOBaHHbIe MoJ BO3AencTBMeM TypbyneHTHOro
MoToKa, CO3aBaemMoro TPaHCMOPTHLIM CPeACTBOM, BO BpeMs 0T6opa Npob MOryT yunTbiBaTbCS B
KauecTBe MepBUYHbIX BbIOpOoCoB. C ApYyroli CTOPOHbI, 1abopaTopHbIe 3KCMepUMEHTbl MOTYT He
6bITb MONHOCTBI penpe3eHTaTMBHBLIMY C TOYKM 3peHUs NMoBeAeHUs TPaHCMOPTHOrO CPeACTBa B
peanbHoOl 06CTaHOBKe (TO eCTb, 3KCMayaTaummy MOKpbIeK M TOPMO30B), U KOHLEHTPUPYTCS
TO/IbKO Ha HebOoNbLUON BbIOOpPKE TUMOB TOPMO3HbLIX HAKAAAOK WAW MOKpbiwek. Kpome ToOro,
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1.A.3.b.vi lopOXXHbIW TpaHCNOPT: U3HOC NOKPbILWIEK U TOPMO30OB
aBTOMO6unen

1.A.3.b.vii l0pO>KHbII TpaHCNOPT: N3HOC AOPOIKHOIO NOKPbITUA
aBToMo6unamun

obpaszoBaHMe ¢pakuMM B3BELUEHHbIX YacTWL, 3aBUCUT OT KOHQUIrypaLum KCNoab3yemMoro
AVHAMOMEeTPUYeCKOro CTeHAa 1 yc1oBuiA otbopa npob.

Paznunuuvis Mexay 3TUMu MeToANKaMu U3MepeHuii ABASIOTCA NPUYMHOM TOTO, YTO B IMTEPATYPHbLIX
NCTOYHMKAX MPUBOAUTCA OYeHb LUMPOKMIA AMana3oH rnokasaTteneil MHTEHCMBHOCTU BbiGPOCOB
yacTtul,
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