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1 OnuncaHvie NCTOUYHVKOB

B faHHOW rnaBe peyb MAET O BbiI6pocax TBepAblx YacTul (TY), BkItouas YepHbIid yraepos (Yy) !
KOoTopble 06pasyloTcA B MpoLecce M3HOCA MOKPbILLEK 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 rasax TPAHCMOPTHbLIX CPeACTB, He paccMaTpuBatoTcs. OcHOBHOe
BHMMaHVe YyAenseTcs MnepBUYHbIM YacTULAM - APYrMU CNOBaMM TeM 4YacTuuam, BbIOpOChHI
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 MOKPLITUS ABAATCA MpoueccaMy abpasvBHOrO M3HaLLMBaHWA, a He npoueccamu
OKUraHus. Tem He MeHee, B LiefsxX yA00CTBa, a Takxke A5 TOro, YTobbl MOXHO 6b110 MPOV3BOANUTL
OLeHKY BCeX BbIBpOCOB AOPOXHOro TPaHCMopTa COBMECTHO, 3TVM FlaBaM OblM MPUCBOEHbI 1X
Tekywme kogpl HO. B HacTOALWMIA MOMEHT COCTaBUTENN MHBEHTapM3aumMmn AOMKHBI CMUPUTLCS C
3TO NapajoKcanbHOM CUTyaLmein.

Bbibpockl TY paccmaTpvBaloTCA B CBSI3M € O6LMMKM  K/acCaMy  TPaHCMOPTHBIX  CPeacTs,
onpegeneHne KoTopbix npuBoauTca 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
rpy30no4beMHOCTU 1 ABYXKOJIECHblE TPAHCMOPTHbIE CPeACTBa.

11 OnucaHue npouecca

B3BeweHHble B BO3jyxe 4acTuubl 06pasyloTcs B pe3ynbTaTe B3aVMOAENCTBUS  MexXAy
MOKPbILUKAMW TPAHCMOPTHBIX CPEACTB U AOPOXHOMO MOKPbLITUS, a Takke B MOMEHT MpUMeHeH s
TOPMO30B /11 CHWXEHUA CKOPOCTM TPAHCMOPTHOMO CpeAcTBa. B 060MX C/lyyasix OCHOBHbIM
MeXaHN3MOM 06pasoBaHMA YacTUL, CyXaT cpe3alolive YCWUAWsA, BO3HMKAOLWMe BO BpeMms
OTHOCUTE/IbHOrO NnepeMeLLeHNst MOBEePXHOCTeN. BTOPMUYHBIM MexaHM3MOM ABAAETCA McnapeHue
MaTepurana c MOBEPXHOCTU NPWY BbICOKUX TEMMepaTypax, ABASOLLUMXCS MNOCAeACTBMEM KOHTAKTa.

Heobxoanmo oTMeTUTb, YTO B nogpasgenax 2.1.1-2.1.3 gaHHON rnaBbl NMPUBOANUTCA CrpaBOYHas
nHdopMaLms, KacarLlasaca obLiero KonuM4yectBa MaTepuana, W3HALLMBaemMoro B pesysibTaTe
M3HOCa MOKpbILeK, TOPMO30B W [AOPOXHOrO MOKPbITUSA. 3Ta MWHPOPMaLMs He JAOAXKHA
MNCNONb30BaTbCs AN pacyeTa BbIOBPOCOB, Tak Kak He BeCb M3HOLLEHHbI MaTepuan CTaHOBUTCA
B3BeLUeHHbIM B BO3gyxe. B nogpasgene 1.2 gaHHOW rnaBbl NPMBOANTCA 0630p dakTUUeCcKmx
Ko3¢dnumeHTOB BbIOpOCOB TY, O KOTOPbLIX COO6LLAETCS B AUTepaTypHbIX WCTOYHMKaX, B

' Ans ueneit JaHHOTO PYKOBOACTBA, KOIPPULMEHTLI BLIGPOCOB YY MPUHMMAOTCA paBHbIMU KO3dPULIMEHTaM
BbIOPOCOB 3/71emMeHTapHoro yrnepoga (3Y). [lna 6one nogpobHoin mHopmaumenrn, cmotpute Yacte 1.A1
SHepreTUyeckre oTpac/v MPOMBILLIEHHOCTY 1 MpunoxeHuns B faHHO rnasbl.
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MpunoxeHun A NPUBOAUTCA OMMUCAHWE SKCMEPUMEHTAIbHbIX METOZ0B, KOTOPble NCMONb3YHTCS
4N onpegeneHns Ko3GPULMEHTOB N3HOCA 1 K03 PLLIMEHTOB BbIOBPOCOB.

111 JouWlOgPYRSENOR

MOKPLILWKM  TPAaHCMOPTHOIO CPeACTBa HeCcyT Harpysky OT aBTOMObGWMAS W MNaccaxupos,
obecneumBatoT CuernaeHVe C JOPOro W ynpaefieHve, a Takke MOoraoLWaT HepoBHOCTA
JOPOXHOr0 MOKPbITUSA, YTO MO3BONAIOT YAYULLIUTL KayecTBO Moe3fKu. MNOKPbILKM MPON3BOAATCH
N3 CNOXHOW KOMBWMHALMK KayuyKoB, XOTA TOYHbIA COCTaB MaTepuana MokKpbllleK OOblYHO He
OrnallaeTcsa Ha pbIHKe B Lensx COXpaHeHNs KoMMep4yeckoin TaHbl. B pabote Camtani n ap. (2001
r.), B KayecTBe 3MMMPUYECKOro npasuna ANA MOKPbILLEK JerkoBblX aBToMobuneri NpuBOAMTCS
CneayoLmin CoCcTaB: byTaaneHCTUPONbHbIA Kay4dyk (BCK) - 75 %, HaTypanbHbI Kayyyk - 15 %, n
nonnbytagneH - 10%. B uenax nofayveHWs >KefnaemblX CBOWCTB, a Takke HeObXoAMMbIX
3KCMIyaTaLMOHHbIX XapaKTepUCTMK, BO BPemMs MPOU3BOACTBEHHOrO MpoLecca B 3TO coyeTaHue
TaKkxe f06aBNSAIOTCA MeTananyeckMe WA OpraHudeckne npucagki. OAHOM M3 CaMbIX BaXHbIX
NpUcajoK ABAAETCA OKNCh LMHKa (ZnO), BbICTYNaKLLAsA B KayecTBe By/KaHU3MpYyloLLeit Jo6aBku. B
COOTBETCTBUWN C JaHHbIMW, NpeacTaBieHHbIMU B paboTe Smolders n Degryse (2002 r.), 06bl4HO

KOHUeHTpaums ZnO B MNpoTeKTope MOKPbLIWKN BapbupyeTcs B AuanasoHe oT 1.2% (nerkosble
aBTOMO6UNN) A0 2.1% (rpy30BUKMN).

M3HOoC npoTekTopa MOKPLIWKA ABAAETCS KOMMAEKCHbIM  GU3NKO-XMMUYECKMM  MPOLIECCOM,
KOTOpbIA 06ycnoBneH 3Heprvein TpeHUs, Obpasytollencs Ha rpaHuLe KOHTakTa Mexay
NPOTEKTOPOM W TMpOe3Xei 4acTu Aoporn. Takmm o6pasoMm, 4YacTulbl M3HOCA MOKPbILLEK U
JOPOXHOro MOKPLITUA HepasAenMMo CBA3aHbl 4pYr C ApyroM. TeM He MeHee, B HacTosiLLee BpeMst
B Lensx onpegeneHns Ko3pOuLMeHTOB BbIOBPOCOB M3HOC MOKPbILLEK N AOPOXHOrO MOKPbLITUS
J0JKHBI BOCMPUHMMATBLCSA B KavecTBe ABYX OTAeNbHbIX MCTOYHUKOB BbI6POCOB YacTuL,. MNpuYmnHoi
3TOro SIBASETCA HejOCTaTOUYHOE KOANYECTBO IKCMepUMeHTaNbHbIX AaHHbIX MO Ko3pduUMeHTam
BbIBPOCOB A/19 Pa3NYHbIX CO4ETaHWIA “TUM MOKPLILLKW - TUM 4OPOXHOI0 MOKPbITUS”.

dakTnyeckass WHTEHCMBHOCTb M3HOCa MOKpbIWEK 3aBUCUT OT  6O0/bLUOrO  KOJM4YecTBa
pa3Hoo6pa3HbIX paKTOPOB, TakMX Kak MaHepa BOXAEHUS, MONOXEHWE NOKPbILLEK, KOHPUrypaLs
cuenneHnss TPaHCNMOPTHOroO CpeACTBa, CBOMCTBA MaTeprana NMokpbIllek, COCTOSHNE MOKpPbILLEeK U
JOPOXHOro MOKPbITUSA, CPOK CAYXObl MOKPbILLEK, CPOK CAYXObl MCMOMb30BaHUA [OPOXHOIo
MOKPLITUA W MOroAHble ycnoBusi. Hanpumep, cyllecTBeHHOe BO3JeliCTBME Ha WMHTEHCMBHOCTb
M3HOCA OKasblBaeT CTUMb BOXAeHWs. [laxe B TOM C/lyyae, eCinM TPAHCMOPTHOE CPeAcTBo
nepesBuraeTcs C MOCTOSIHHOW CKOPOCTbH, MOCTOSIHHO MMeeT MecTO 6biTb MUKPOCKO/bXeHue
MOKPbILLKM MO AOPOXHOMY MOKPbITUIO — 3ddeKT, KOTOpbI obecneynBaeT cLenieHne C JOpOoro.
Korga AuHamuuyeckne xapakTepucTVKU BOXAEHUA (4BUXEHWE Ha MoBOPOTe, TOPMOXEeHWe,
YyCKOPEeHMe) yBeNUMNBAIOTCS, CKONbXEHME Takke yBeNNUYMBaeTCs B pe3ynbTate paboTbl 60/bLLMX
Cun, 06PasyOLLMXCS Ha rPaHunLe KOHTakTa MOKPLILKN C MOBEPXHOCTbIO, YTO MOXEeT MPUBEeCTU K
JOMONHUTENIbHOMY M3HOCY KaK MOKPbIWKK, Tak W AOPOXHOro MnokpbiTus. CregoBaTenbHO,
“nnaBHoe” BOXJAeHMe CnocobCTByeT MPOAJIEHNIO CpoKa CyxX6bl MOKPLILKA 1, Ha06opoT, 6onee
XKECTKUIA WA HeyCTOWUMBLIV PeXnM YrnpasieHUs TPaHCMOPTHBIM CPeACTBOM MPUBOAUT K
COKpaLLLeHNI0 CpoKa CTy>KObl MOKPbBILLKY.
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Ha nepegHenpusogHoM (M) aBToMmobune nepefHme Koaeca NCNoNb3YHTCA Kak AN CLenaeHus ¢
JOPOroW, Tak U ANs ynpasfieHuns, B TO BPeMs Kak 3ajHu1e Koseca - TONbKO A5 KOHTPOAS 3ajHero
MOCTa aBTOMOBWUAA N HeceHWs Harpysku. Ha 3agHenpusogHom (3M1) asTomMobune nepegHue
Kofieca B MepByto ovepeib CNyXaT ANS yrpasieHWs, B TO Bpems Kak 3a cuenneHue ¢ AOpPOrow
oTBeYaloT 3ajHue Koseca. [Tpegnonaraercs, 1 3KCNeprIMeHTaibHO NOATBEPXAEHO, YTO M3-3a 3TUX
GYHKLUMOHANBHBIX PasAnynii nepejHmne NOKpbILLKK NoABepraTca 6o1ee MHTEHCUBHOMY U3HOCY
Ha nepejHenprBOAHOM aBTOMObW/e, a 3aAHMe MOKPLILLKYK - Ha 3a4HenpuBoAHOM. Hanpumep, B
pabote Luhana n gp. (2004 r.) npnBoAnTCS MHGOPMaLIMA O TOM, UTO M3HOC NMepesHUX MOKpPbILLEK
Ha nepeAHenpuBOAHOM aBTOMObMAe cocTaBnseT oT 69% Ao 85% OT obLliero M3HOCa MOKpbILeK
TPaHCMOPTHOrO CpeAcTBa. BblcOKas WMHTEHCMBHOCTbL WM3HOCA MOXET OblTb Takxke cCBfA3aHa C
HECOOCHOCTbIO  (Hernapasuie/IbHOCTbIO) CUCTEMbl  PYNIEBOTO  YrpPaBlAeHUA W HernpasW/ibHbIM
JaBeHVeM B NOKpPbILLKe.

du3nyeckme xapakTepUCTUKX MaTepuraa NpoTekTopa NOKPbLILLKA OKa3biBaloT 3aMeTHOe BANAHNE
Ha  VHTEHCMBHOCTbL  M3HOCa  MoKpbllek. Kak npaBuao, MOKPbLIWKM € BbICOKUMU
3KCMyaTaLUMOHHBIMU XapakTepucTMkaMn, Kak Hanpumep Te, YTO WCMOJb3YTCA Ha  [AOPOXHbLIX
MOTOLMKAAX CMOPTUBHOIO TUMa 1 CMOPTUBHbBIX aBTOMOBUAAX, N3HALLMBAOTCA 6onee MHTEHCUBHO
M3-3a UX 6onbworo kodpoduuMeHTa TpeHus, a Takke B BuAy b6onee TAXeNbIX YCIOBUNA
akcnayaTaumm. Cpok cyx6bl MOJ06HbBIX MOKPbILLEK MOXeT COCTaBnAaTb Bcero aAuwb 10 000 kM. C
APYroli CTOPOHBI, CPOK CAYXObl CTaHAAPTHOW aBTOMOBWIBHOM MOKPbLILWKK cocTaBnaseT 50 000-
60 000 KM, Ha MPOTSXeHUN KOTOPOro ee CyMMapHbIN BeC cokpaliaetcd Ha 10% (AreHTCTBO Mo
oxpaHe okpyxatoLler cpeabl BennkobputaHum, 1998 r., Kolioussis n gp., 2000 r.). Cpok ciyx6bl
NOKPbILLEK FPYy30BUKOB 06bI4YHO cocTaBasieT okosio 100 000 KM., B 3aBUCMMOCTU OT MHTEHCUBHOCTY
NCNONb30BaHUA TPy30BMKA M HArpy3ku Ha MOKPbILKY. Kpome TOro, HeKoTopble MOKPbILWKA B
[AHHOV KaTeropmm TPaHCMOPTHbIX CPeACcTB OCHALLEHbl BOCCTAHOB/IEHHBIM NMPOTEKTOPOM, TO eCTb
Korja HOBbIi MPOTEKTOP YCTaHABAMBAETCH Ha W3HOLLUEHHYH MOKPbILKY. BOCCTaHOBAEHHbIN
NpoTeKTOp MPOoA/ieBaeT CPOK CAYXObl MOKPbILLKKM, HO NMPU 3TOM CHUXaeTca 6e3onacHocTb (Dunn,
1993 r.). CoBeplleHHO 0YeBWAHO, YTO CyMMapHOe KOAMNYeCTBO MaTepuana, WU3HOLUEeHHOro Ha
MPOTSXKEHUN CPOKa CAyXObl MOKPbILIKM, BapbUpyeTcd B 3aBUCMMOCTM OT KOHKPETHOro
TPaAHCMOPTHOIO CPeACTBa, U MOXEeT COCTaBNATb OT HECKONbKUX COT rpaMM AN ABYXKOMECHbIX
TPaHCMOPTHLIX CpeacTB, A0 1-1.5kr AnA nerkoBbix aBTOMOb6WAel, M BnNAoTb Jo 10 kr Ans
rPy30BUKOB UV aBTObYCOB.

Ha pucyHke 2-1 npmBOAUTCA  LIMPOKUIA  AManasoH oduLUMaNbHO  33A0KYMEHTUPOBAaHHbIX
KO3PPULIMEHTOB M3HOCA AN MOKPbILLEK TPAHCMOPTHbBIX CPeACTB Manoi rpysonogbeMHOCTU. Bo
BpeMs CO3aHNsA AaHHOro pUCyHKa NCNoAb3oBanacb MHPopmaums n3 pabotsl Councell n ap. (2004
r.), a Takxe Apyrme 3Ha4eHus N3 ANTepaTypHbIX UCTOYHUKOB. DTU 3HAYEHUS BblIV Noay4YeHbl 1160
3KCMepUMeHTaNbHbIM MyTeM, MO0 BbiBeAeHbl Ha OCHOBE YCPeAHEeHHOWM CTaTUCTUKK, Hanozobue
TOW, YTO MPUBOAMUTCS Bbille. B cOOTBETCTBUM C AaHHLIM PUCYHKOM BUAUTCA LenecoobpasHbiM
MPUHATL Cfiedytrollee 3HaveHWe 3a yCpeAHeHHbI Ko3bdunumMeHT m3Hoca npu “HopmasibHbIX”
YC/IOBUAX BOXAEHUS ANA TPAHCMOPTHbLIX CPeACTB Manoi rpysonogbeMHocTn: 100 Mr Ha MaLLMHO-
KUIoMeTp.
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PucyHok 1-1 KoadpouumeHTbl M3HOCA ANA NOKPbILIEK TPaHCMNOPTHbIX CpPeACcTB Masoi
rpysonogabemHocTu (Boulter, 2005 r.). “maLu.-kM"” = “mMaLlInHO-KMNomeTp”

Bonblwas 4acTb Kayyyka Ans MOKpPbILLEK M3HALIMBAETCA BO BPEMS YCKOPEHUS, TOPMOXEHUSA ©
OBVXEHNS Ha MOoBOpOTe 1, CnejoBaTe/lbHO, KONMYECTBO W3HOLIEHHOW pesuHbl  byaeT
MaKCMManbHbIM B pailoHe OXMBEHHbIX MepekpecTKoB 1 Ha NoBopoTax. B paboTe Stalnaker n gp.
(1996 r.) NpMBOAATCS pe3ynbTaTbl 3KCMEPUMMEHTOB C WCMOAb30BaHMEM OOOPYAOBaHUSA ANS
NCMBITaHNS MOKPbILLEK, B PaMKax KOTOPbIX MPOBOAWNIOCHL MOJENNPOBaHMEe 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 YyepTe ropofa oTseyvaeT 3a 63% M3HOCa MOKpPbILLEK, AaXe MNPy TOM YCN0BUW, YTO
OHO cocTaBnseT AnWb 5% nporijeHHoro pacctoaHusA. B paboTe Luhana v ap. (2004) npeacTaBneHsb!
pe3ynbTaTbl 3KCMNEpPUMEHTa, B pPaMKax KOTOPOro MOKPBILWKW  JIErKOBbIX aBToMobunei
B3BELUMBAINCbL Pa3 B JBa Mecsla, a BOAUTENN OMUCbIBANN AeTann KaxAoW noesaku.. bbina
obHapyxeHa cnabas oTpuuaTenbHas KOppensumMa MexXZy W3HOCOM MOKpPbIWEeK U cpejHeit
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CKOPOCTLIO MOE3AKM., Korga koadduumeHT nsHoca 6bin Ha 50% 6onblue Npu cpeiHelr ckopocTy B
40 KM/4 (XapakTepHOW AN MepeABUXEHUS B UepTe ropofa), Mo CPaBHEHMWIO C KO3ddULMEHTOM
N3HOCA MPU ABMXEHWUW CO CpefHell ckopocTbio B 90 KM/Y (xapakTepHOU AN nepesBuKeHNUs Mo
CKOPOCTHBLIM aBTOMarncTpasnsim).

MoroAHble YC/IOBUA M COCTOSIHME AOPOXHOMO MOKPLITUS Takke MOryT BAUSATb Ha CPOK CITYXObl
MOKPbILKW. BnaxHoe JOpOXHOe CHUXaeT TPeHUs 1, C1efoBaTe/lbHO, MOXHO MPeAnoNoXnTb, YTO
BMeCTe C 3TMM COKPALLAeTCcs W MWHTEHCMBHOCTb W3HOCA. AHaNOrM4YHbIM 06pa3oM, HOBOe
LiebeHOUYHOe OCHOBaHWe C MPOMUTKOM OUTYMHOI CBA3KOW OKasblBaeT 6o/fee WHTEHCUBHOe
BO3/eliCTBME N0 CPaBHEHWUIO C 6osiee CTapbiM MOKPbITUEM

KoaddunumeHTbl M3HOCa MOKpbIWEK A TPaHCMOPTHbLIX CPeACTB 60/bLIOA rpy30MoAbEMHOCTH
3HaUMTENBHO MPEBbLILLAKT aHaNormyHble KO3IPUUMEHTBI ANA TPAHCMOPTHLIX CPeACTB Masoi
rpysonogbemMHocTn. B paboTe Legret n Pagotto (1999 r.) 6bl10 caenaHo NpeanonoXeHne o ToM,
yTO KO3GGMLMEHT N3HOCA ANA MOKPbILIEK TPAHCMOPTHbLIX CPeACcTB 60bLION FPy30M04BHEMHOCTA
(Mpn 136 Mr/malu.-kM) B 2 pasa npesbIllaeT KO3QPULIMEHT N3HOCA AN MOKPbILLEK TPaHCMOPTHbIX
CPeACTB Manoi rpy3onoAbLeMHOCTU. TeM He MeHee, MPeACTaBAAeTCs, UTO 34eCb MOXHO roBOpUTh
0 HejgooLueHke. B pabote Baumann u Ismeier (1997) npuBogatca Ko3$dULUMEHTbI M3HOCa ANS
“TPaHCMOPTHbLIX CPeACTB 60bLUOM rPy30N0A4beMHOCTL”, “aBTOMOGMAEN C npuLenoM” 1 aBTobycCoB,
coctanaowme 189 mr/mawd.-kM, 234 maw.-kM 1 192 Mr/mawl.-KM COOTBETCTBeHHO. B paborte
Gebbe n ap. (1997 r.) NnpMBOANTCA KOIPPULIMEHT N3HOCA NOKPbLILLIEK AN TPAHCMOPTHbLIX CPeACTB
60nbLION rpy3onogbeMHOCTM B 539 Mr/malu.-km. B pabote Garben n gp. (1997 r.) n pabote EMPA
(LWBeriLapckaa desepanbHas nabopaTopusi MO UCMbITAHUSAM U UCCAEA0BaHUSM MaTepuanos)
(2000 r.) npuBoaATcs KO3GOMUMEHTbI M3HOCA AN TPAHCMOPTHbLIX CPEACTB  6O0J/bLUOWN
rpy30nogbemMHOCTY, cocTaBastowme okono 800 Mr/mall.-km, a B paboTe komnaHum "SENCO" (1999
r.) ynomuHaetcs KoadduUMeHT U3HOCa ANS TPAHCMOPTHLIX CPeACTB 60bLLON rpy30M0L4bLEMHOCTY
B 1403 mr/maw.-kM. BennuumHa koadduumeHtTa M3HOCa Ha KWUAOMETP MPONAEHHOM ANCTaHLUN
33aBUCUT OT KOHUrypaumn TPaHCMOPTHOrO CPeACTBa, Kak Hamnpumep KOAM4ecTBO MOCTOB U
Harpysku. CnegoBaTefibHO, MOXHO OXWAATh 60/IbLLOro pa3bpoca 3HaYeHW.

112 JoéuU0s TUSUUsUI

B HacTosillee Bpemsi MCMOMb3YHTCS JBEe OCHOBHble KOHOUIypauum TOPMO3HON CUCTEMBI:
AMNCKOBbIe TOPMO3a, B KOTOPbIX MI0CKME TOPMO3HbIe HakNaAK1 MPUKUMAOTCA K BpalLaroLLeMycs
MeTaNInYeckoMy ANCKY, N KONOAOUYHbIE TOPMO3a, B KOTOPbIX N30MHYThIe HAaKNAAKN MPUKUMAOTCS
K BHYTPeHHell MOBepXHOCTW Bpallatollerocs UWAnHApa. [WcKoBble TOPMO3a B OCHOBHOM
NCMONb3YIOTCA B ManorabapuTHbIX TPAHCMOPTHbIX CPeACTBaxX (NerkoBblX aBTOMOBUNSX U
MOTOLIMK/IAX) M Ha MepejHMX Kofecax rpy3oBMKOB Masoil rpy3ornofbeMHOCTU. TpaguumMoHHO,
KONOAOYHble TOPMO3a MO 60/bLUIe YacTu UCMONb3YHTCA B KPYMHOrabapuTHbIX TPaHCMOPTHBIX
cpeacTBax, XOoTs B 6o0see HOBbIX TPAHCMOPTHbLIX CpeAcTBax 60/bLIOA rPy30NoAbLEMHOCTHU
AMCKOBbIe TOPMO3a CTaAN MPUMEHSITbCA 601ee NHTEHCUBHO.

TopMO3Hble GPUKLMOHHBIE HAaKNaAKM OBbIUHO COCTOAT U3 YETbIPEX OCHOBHbIX YacTeil — 06BA3KMY,
BOJIOKHA, YMIOTHSAIOLLMX MPOKNAA0K Y MOANDUKATOPOB TPEHNS — KOTOPble BeAyT cebsi CTabuabHO
npyv  BbICOKMX  TemrepaTtypax. B kayecTBe  06BSI30K  WCMOAB3YOTCH  pas/ivyHble
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MoAMOULMPOBaHHbIe peHondpopManbierniHble cMosbl. BonokHa MOryT 6blTb NogpaszeneHsl Ha
MeTas/INYecke, MUHepabHbIe, KepaMUYeckre UM apaMuiHble (OpraHuvyeckune), 1 BKIOYAOT
CTafnb, MefAb, NaTyHb, TUTaHAT Kanusi, CTeKNo, acbecT, OpraHVYeckWii matepuan v Kkeenap.
YNAOTHAKLWME NPOKAaAKM 06bIYHO ABASIOTCA AelleBbIMU MaTepuanamu, Takumm Kak 6apuii un
CepHOKMCNas CypbMa, KAOJIMHUTOBBIE TIVHbI, MarHWiA, OKCUABI XpPOMa 1 MeTalnyeckme MopoLLKU.
CoctaB  MOAMOUKATOPOB TPEHUSI MOXeT 6blTb HeopraHWYeckMM, OpraHUYecKUM  Wan
MeTanan4eckmm. OCHOBHbIM MOAMGUKATOPOM TPEHUS siBASeTCA rpaduT, HO MOMUMO Hero Takxe
MCMONb3YHOTCA MOPOLLOK aKaxy, pe3vHOBasi Myka U TexXHUYeckuid yrnepoz. B npoiuiom
TOPMO3Hble HakfaAkW  BK/IYanM acbecToBble BOMOKHA, HO Ha CEroAHsLIHWIA JeHb B
EBponeiickoM aBTOMapke He OCTanoCb TPAHCMOPTHBIX CPEACTB, B KOTOPbIX WCMO/b3YyeTcs 3Ta
TeXHONorusl.

B3avMHoe pacnonoxeHne TOPMO30B TPAHCMOPTHOrO CpeAcTBa OKa3blBaeT Ha WHTEHCMBHOCTb
N3HOCa jaxe bonbluee BO3AeNCTBME, YeM Ha MHTEHCWMBHOCTb M3HOCA MOKpbiweK. Ha nerkoBbix
aBTOMOBUNAX U MOTOLMKNAX YCUAME TOPMOXEHNS 06bIYHO MPUMEHSIETCS K MepeiHMM Kofiecam, B
TO BpeMs Kak 3ajHue Kojeca B OCHOBHOM WCMOb3YHOTCA ANA MNOAAEpPXaHUA YCTOMYMBOCTM
TPaHCMOPTHOrO CpeacTBa. B pesynbrate 370 NMpmMBOAUT K 6onee 4acToil 3aMeHe TOPMO3HbIX
Hakn1ajoK Ha nepegHeM MoCTy aBTomMobunns (~30 000 kM), MO CpaBHEHUIO C Hak1aAKkaMun Ha 3ajHeM
MocTy aBToMo6buns (~50 000 km) (Kolioussis n Pouftis, 2000 r.). B rpy30BbiX aBTOMOBUAAX 60/1bLLOMN
rpy30no4bEeMHOCTM SHEPrns TOPMOXEHNS pacnpeaenseTca 6onee paBHOMEPHO MexXay MOCTaMy,
MPUYNHON Yero ABAAOTCA bonee HM3KMe NokasaTen WHTEHCMBHOCTY TOPMOXeHUs 1 6o/bLuas
Harpyska B 3aZHel 4YacTu TPaHCMOPTHOro cpeAcTBa. [MokasaTenn MHTEHCMBHOCTM M3HOCA Takxe
3aBUCAT OT MexaHM3Ma BKJOYEeHUA TopmMo3a (MHEBMAaTUYeCKUR, 3NeKTpUYeckuin) |,
cnefoBaTeNlbHO, OLEeHKa CpoKa CayXbbl TOPMO3HbIX GPUKLMNOHHBIX HakNajok siBnsetca 6onee
TPyAHOW 3agadvell. MpeanonaraeTcs, YTo CPOK CYXObl TOPMO3HbIX GPUKLMOHHBLIX HaKNajoK ANs
rPY30BUKOB 1 MEXAYropoAHUX aBTObYCOB cocTaBasieT okono 60 000 km.

B pabote Garg n gp. (2000 r.) cymmapHas MHTEHCMBHOCTb M3HOCa AJ/151 IerKOBbIX aBTOMobuei
oueHmBaetcs B 11-18 Mr/mawl.-km, a Ang 60AbLWIMX TPYy30BbIX aBTOMObMAE 0C060 Manow
rpy3onogbemMHocT - B 29 mr/maw.-km. B pabote Legret u Pagotto (1999 r.) npuBogdATtcs
rnokasaTtefin MHTEHCMBHOCTM M3HOCa TOPMO3HbIX PPUKLNOHHBIX HaKNazokK (2), paccymMTaHHble Ha
OCHOBE JaHHbIX O pa3Mepe, MJOTHOCTM U CPOKe CAyX6bl KOMMOHeHTa. [Ansd nerkoBbixX
aBTOMObUNen oH coctaBnsin 20 Mr/maLu.-KM, TPAHCMOPTHbIX CPeACTB 4151 MepeBO3KN N1erkOBeCHbIX
rpy30B -29 Mr/MaLl.-KM, @ TPaHCMOPTHLIX CPEACTB 4151 MepeBO3KN TSXKeNblX rpy3oB - 47 Mr/mald.-
kM. B pabote Westerlund (2001 r.) npnBoaaTca pe3yabTaTbl OLEHKM KOAN4YecTBa M3HOLLIEHHOro
MaTepuana, KkoTopas 6bl1a npoBejseHa B Crokronbme. /[lns  nerkoBbiXx aBTOmMobunen,
TPaHCMOPTHLIX CPEeACTB A1 NepeBO3KM TSXKebIX FPY30B 1 aBTOOYCOB OHO COCTaBwua0 17 Mr/mald.-
KM, 84 mr/maw.-kMm 1 110 Mr/maLl.-kM COOTBeTCTBeHHO. B paboTe Luhana wn ap. (2004 r.) 6binun

(®) Heobxoanmo oOTMeTUTb ¢akT HeAOCTaTOYHOrO KOAUYEeCTBa OQUUMANbHBIX AAHHBIX MO
OTHOCUTENIbHBIM KO03ddULMEHTaM M3HOCA TOPMO3HbIX PPUKLMOHHBLIX HaKNAZOK W TOPMO3HbIX
ANCKOB. B nuTepaTypHbIX UCTOYHMKAX MoKasaTenn WHTEHCMBHOCTA M3HOCa MaTtepuana 06blYHO
OTHOCSTCSA K TOPMO3HbIM GPUKLMOHHBIM HakNaAKam.
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onpejeneH ycpefHeHHbIn Ko3GdULMEHT N3HOCa TOPMO3HbBIX GPUKLMNOHHBIX HAKNaZOK NerkoBbiX
aBTOMObWER, KOTOPLIV cocTaBu 8.8 Mr/malu.-kM. Kpome TOro, B paMKkax faHHOro nccnesoBaHums
6bina 3aduKCMpoBaHa fIMHelHas 3aBUCMMOCTb Ko3dduLMeHTa M3HOCaA OT CpefHein CKOpoCTU
noesjkun. NMomMmMo 3Toro, B AaHHOW paboTe oTMeuaeTcs TOT $aKT, UTO HebOoNbLLOEe KOMMYECTBO
C/ly4yaeB >XeCTKOro TOPMOXEHUs OKas3blBaloT CyLleCTBEeHHOe BO3JeNCTBMe Ha KOAn4yecTso
W3HOLWEeHHOro maTepuana. Korga nofobHble caydanm WUCKAOYaNUCb W3 aHanvsa, TO 06bIYHO
KO3PPULIMEHT N3HOCA COCTaBNAN OKoOo 10 Mr/MaLl.-KM Npy ckopocTn 40 KM/Y, 1 0KOO 2 Mr/MaLll.-
KM npwu ckopocTn 90 km/4. B paboTe Kennedy n gp. (2002) 6bin paccumTaH Ko3GPULIMEHT N3HOCA B
OTHOLUEHVW MaTepuana TOPMO3HbIX (PUKUMOHHBIX HakNajoK TPaKTOPHbIX arperatos Afs
nepeBO3KU TAXeNbIX rpy30B. OH COCTaBWA OKO10 54 Mr/malu.-KMm.

XoTa BbI6POCHI ra3006pa3sHbIX BELLECTB U 06pa3syoTca B pesy/ibTaTe MexaHU4eckoro UcTupaHus
TOPMO3HbIX GPUKLMOHHBIX HaKNajoK, UX KOANYeCTBO BeCbMa He3HauuTenbHo. B pabote Garg u
4p. (2000 r.) NprBOAATCA pe3ynbTaThl TECTOB, B PaMKax KOTOPbIX B WCMbITaTeNbHON KaMmepe He
66110 3adMKCMPOBAHO MpeBbllleHNA  GOHOBBLIX ypoBHelr KoHueHTpaumini CO, CO2 u
YrneBoZ0pO/0B.

113 JouUs OUSUOGUUTI U GURS8TRa

Ha Tepputopun EBpoONbI 3KCMAYaTUPYHOTCA CaMble pasfvyHble AOPOXHbIE MOKPbLITUA Ha OCHOBE
acdanbTa 1N 6eTOHa, N BO MHOMMX FOPOACKMX 30HaX WCMOMb3YHTCA MOCTOBble 13 6/10KOB.
BeTOHHbIe MOBEPXHOCTM COCTOAT W3 KPYMHO3EPHMUCTOro 3anofHUTeNs, necka W LeMeHTa.
AcdanbToBble MOBEPXHOCTU - 3TO CMeCb MWHEPanbHOro 3amnosHUTeNs, neckos, MUHEPanbHOro
nopoLlka W BSXyLero 6uTyma, XOTS JAaHHbIA COCTaB MOXEeT [JOBONAbHO 3HA4UTeNbHO
BapbMpoBaTbCH, Kak B 3aBUCMMOCTU OT KOHKPETHOro rocyAapctsa, Tak W B npejenax OAHOWN
cTpaHbl. Kak npasBuno, achanbt Ha 90-95% cocTouT K3 KamMHen nm npumMmepHo Ha 5-10% u3
BAXYLLEro 61uTyma. XapakTepucTnkmn achanbta MOryT ObiTb M3MEHEHbI C MOMOLLbHO OnpeeneHHbIX
[O0D6ABOK, TakMX Kak CBA3blBaKOLLME MaTepuanbl, NOANUMEPbLlI U pa3inyHble TUMbl MUHEpPanbHbIX
NMOPOLLIKOB.

CornacHo pe3synbTaTaM OLEHKM, MpMBOAALLMXCcS B paboTte Muschack (1990 r.), nsHoc achanbta
coctaBnan 3.8 mr/malu.-km. B cootBeTcTBUM C AaHHbIMK LICE (1998 r.), K0oaddurumreHTsl n3Hoca ans
TPaHCMOPTHbLIX CPEeACTB MaJiol rpy30noAbeMHOCTM 1 BONBLLONM rPYy30NoAbEMHOCTM COCTaBmuAN 7.9
1 38 Mr/MaLl.-KM COOTBETCTBEHHO. XOTSl HEOBXOAMMO OTMETUTb, UTO 3TU 3HAYEHUS BKJIHOYAIN
TaKXe M3HOC MOKpbILeK 1 TopMo30B. B pabote Kennedy n ap. (2002 r.) npuBoAATCS pesynbTaThbl
nposegeHHoOro B HoBoli 3enaHann pacdeTa KosdduumeHTa U3HOCa AN JOPOXHOr0 MOKPbITUSA C
50% cogepxaHnem 6utyma. OH coctaBun 0.44 r/mall.-kM. B ToM cnyyae, ecnm cogepxaHue butyma
B W3HOLLUEHHOVM MOBEpPXHOCTU cocTaBasieT Toabko 10%, TO 3TO 3Ha4yeHWe COKPaTUTbLCA A0
0.09 r/maLwu.-km.

OfHako, B Tex 30HaX, M4e B 3UMHee BpPeMs LUMPOKO MPUMEHSIOTCS LUMMOBAHHbIE MOKPBILLKY,
rnokasaTenn UK3HOCA [AOPOXHOro  MOKPbITUSA W KOHUeHTpauwin T4, CBsi3aHHbIX ¢
pecycrneHanpoBaHNEM, SIBASIOTCA 3HauyMTeslbHO 60/ee BbicOKMMUW. Bonee Toro, B cCiydae
NCMOMb30BaHMSA HELUMMOBAHHbLIX MOKPLILIEK MOKa3aTeNn U3HOCa SBAAIOTCA HEeCyLLeCTBEHHbLIMY,
Mo CpaBHEHUIO C CUTyaLMeld, KOr4a NCMOb3yHTCS LUMMOBaHHbIE MOKPLILLKK (Sorme u Lagerkvist,
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2002 r.). CornacHo pesynbTatam OLEeHKW, KOTOpble MpUBOAATCA B paboTte Lindgren (1996 r.), B
cpefHeM, Ha NPOTSXEHUN 3MMHero BpeMeHu U3HoC achanbTa B LLBeumn coctasnseT 24 r/mald.-
KM, XOTSl B COOTBETCTBUMU C pe3y/sibTaTaMu OLeHKW, KOTopble NpuBoasaTca B paboTe Carlsson u gp.
(1995 r.), ncnonob3osaHWe 6onee MArkKMX LUMMNOB K 6osiee NPOYHOro acpanbTa MNO3BOAMNO Obl
CoKpaTUTb AaHHbIN nokasaTtenb k 2000 rogy fo 11 r/maw.-km. CornacHoO NpoBefeHHbIM OLEeHKaM,
ycpeHeHHbIN KO3pPULMEHT M3HOCA [OPOXHOro MOKpbITMS B CTOKronbMe coctaswun oT 4 J0
6 rp./mMaw.-kM (Jacobsson u Hornwall, 1999 r.). Mpoueaypbl TEXHUYECKOTO O6CIYXMBAHNSA Ha
NPOTSXXEHUN 3VMIMHEro BPpeMeHU B PalrioHax C XONOAHbIM KAMMATOM, Kak Hampumep obpaboTka
NeckoMm B Liensx yayyLleHns cuenieHmns ¢ AOPOXHbIM MOKpbITUEM (paccenBaHme NecouHom cmecn
Ha MOBEPXHOCTW JOPOrM) K WCMONb30BAaHME LUMMOBAHHBLIX MOKPbIWEK, Obliv NPU3HaHbI
WNCTOYHMKAMU BbICOKMX KOHLIEHTpaLMi B3BeLUeHHbIX B BO3JyXe 4acTul, KOTopble 0bpasyloTcsa B
pesynbTaTe Mpouecca, U3BeCTHOro kak “a¢dekT HaxgadHon bymarn” (Kupiainen n gp., 2003).
MN3HOoC OPOXHOIo MOKPbLITUSA YBEINUNBAETCA BMECTe C YPOBHEM B/IaXXHOCTU, 1 OT 2 40 6 pa3 Bbille
AN BAAXHOW JOporn, no cpaBHeHMo c cyxolr (Folkeson, 1992 r.). Kpome-Toro, oH Takxe
yBennumnBaeTcs nocae nocbiNaHWa JOPOrv CO/blo, Tak Kak MOBEPXHOCTb OCTAeTCA BMaXHOW Ha
NPOTSHXXeHUN 6onee NPOAOSIXUTENBHOrO Nepunoga BpemeHn. CKOpoCTb TPAHCMOPTHOMO CPeACTBa,
JaBneHVe B MOKPbILLKE U TeMrepaTypa OKpYXatoLero BO3Jyxa TakXe OKa3blBaloT BAUSHME Ha
VHTEHCMBHOCTL M3HOCa AOPOXHOro MokpbITVA. Mo Mepe CHMXeHWs TemnepaTypbl, MOKPbILLKY
CTAHOBATCA MeHee 3M1aCTUYHbLIMKY, YTO MPUBOAUT K YBENNYEHUIO WHTEHCMBHOCTM M3HOCA
fopoxHoro nokpbiTns (NTNU (HopBexXcknin yHUBEPCUTET eCTeCTBEHHbIX N TeXHUYeCKUX Hayk),
1997 r.).

1.2 Bbi6pocbl TY, o6pasywwmecs B pe3ysibTaTe U3HOCaA MNOKPbILIEK,
TOPMO30B U A0PO>XXHOIro NOKPbITUSA

121 087 SUs8 Ag, Oi Sl o6tAdRodosa | Sdo6tfzTITo RouUsl
M3HoLeHHbIA MaTepman Mokpblllek BblOpacbiBaeTcs B BUAe B3BeLUEHHbIX B BO3JyXe 4YacTul
CaMoro pasnnyHoro pasmMepa. B pamkax pabotbl Camatini n gp. (2001 r.) 66111 cobpaHbl OCTaTKW C
JOPOXHOr0 MOKPBLITUA Ha MOAUIOHe AN UCMbITaHWA MOKpbIweK. bblan obHapyXeHbl YacTuLb
OCTaTKOB pPa3MepoM BMJIOTb A/151 HECKONBKMX COT MUKPOMETPOB. MoA06HbIe YacTULbl He SIBAAIOTCA
B3BELLUEeHHbIMM B BO3JyXe, 1 MO3TOMY He MpeACTaBAfloT 60/bLIOro MHTepeca € TOYKW 3peHus
3arpssHeHnss BO3jyxa, HO MpK 3TOM OHW BHOCAT HaMboNbLUMA BKAa4 (N0 Becy) B CyMMapHbIii
WN3HOC MOKpbILeK. XOTs AaHHble Npobbl 6bI1M 0TO6PaHbl B OKPYXatoLLel cpeje UCMblTaTelbHOro
MOJINTOHA, Ffe WHTEHCMBHOCTb M3HOCA MOKPbIWEK MOXeT ObiTb MaKCMMalbHOW, CXoXue
pesynbTaTtbl 6bLIM MOMyYeHbl B pamMkax pabotel Smolders n Degryse (2002 r.), koTopble
BbIUNCANY, YTO CPEAHWNI AMaMeTp OCTaTKOB MOKpbILLeK Ha 0604mHe goporn < 100 MKM cocTaBumn
65 MKM NS 1erkoBbix aBToMobusen n 80 MKM A4/ rpy30BUKOB.

MacwTabHble nccnefoBaHns B 061aCT onpejeneHns pasMepa B3BeLUeHHbIX B BO3jyXxe 4acTuy,
npoeoanance B 70-x rogax nNpoLuaoro Beka. B cooTBeTCTBUM C AaHHbLIMK, KOTOPblE NPUBOAATCS B
pabote Cadle n Williams (1978 r.), pasamep 4acTuL, U3HOCA MOKPbILLEK BapblpyeTcs B AnanasoHe
0.01-30 MKM. B pamkax apyrux ncciefoBaHuii 6b11n onpegeneHbl ABe OTAeNbHbIX FPYnmbl: 04Ha,
COCTOALLAA M3 4YacTuL, MeHee 1 MKM, W Apyras, COCTOALAA M3 KPYMHbIX YacTuy 6onee 7 MKM
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(Cardina, 1974 r.; Dannis, 1974 r.; Pierson n Brachaczek, 1974 r.; Cadle n Williams, 1978 r.). 310
HabnogeHe BbIIO Takxke MOATBEPXAEHO B paboTe Fauser (1999 r.). BeposiTHBIM MeXaHWU3MOM,
pesynbTaTOM KOTOPOro SBAAETCA 3TO pasjesieHue, SBAAETCA UCNapuUTe/bHbIi MepeHoc u
nocnegytoLas KoHAeHcaunsa Matepmana B BUAe Meb4alillX YacTul, U HOPMabHbIA U3HOC ANS
yacTuL bonee KpyrnHbIX pasmepos (Cadle 1 gp. 1978 r.). TeM He MeHee, Noka 3Ta TEOPUS He MeeT
odMLUManbHOro NOATBEPXAEHNS.

B pamkax pasnnyHbIX WUCCAeAOBaHWA MNPUBOAATCA pasHble MnokasaTeNnn B3BeLIeHHOro
pacnpegeneHns YacTuL, MO pa3mMepam, U Ha HaCcTOALWMIM MOMEHT AenaTb Kakune-TO O4HO3HauYHble
obLMe BbIBOAbI NpeACTaBaseTcs HeuenecoobpasHbiM. B pamkax 6onee paHHUX UCCIeA0BaHNM
6bina 3apumKcMpoBaHa HebobLLas MaccoBas Aons okono 3 MkMm (Pierson n Brachaczek, 1974 r.;
Cadle n Williams, 1978 r.). B pamkax gpyroro nccnegoBaHus, nposegeHHoro TNO (1997 r.) 6bii10
CAenaHo c/eytoLlee npearnonoxeHne o pacnpegeneHn THio - 70 % TY2.5, 10 % TH1 1 8 % THo.1. B
paboTe Rauterberg-Wulff (1999 r.) oTMmevaeTcs, 4TO YacTULbl W3HOCA MOKPbILLEK 6blan
06HapyXeHbl TO/IbKO B BUAE KPYMHbIX YacTuy (> 2.5 mkm). C apyroin cTopoHbl, B paboTte Fauser
(1999 r.) coobLuaeTcs 0 pacnpegeneHnn YactuL No pasmepy, rae o 90% ot Bceli MacChbl YacTuLy
COCTaBAANN YacCTULbl pa3mepoM meHee 1 MKM. [TomuMmo 3Toro, B pabote Miguel n ap. (1999 r.)
oTMeuvaeTcsa ToT $pakT, UTo oT 50 Ao 70% B3BELLEHHOWN JOPOXHON MbIIN MOXET paccMaTpmBaThbCA B
kayectBe T4Yi0. OTO MO3BOASET MNOAYYUTb MPUBANXKEHHYH OLleHKY COOTHOLLEeHMs obLlero
KONNYeCcTBa B3BeLUeHHbIX YacTnL/TH10 419 M3HOCA MOKpPbILLEK.

HeyanButenbHO, UTO YacTULbl M3HOCA MOKPbILLIEK B OCHOBHOM COCTOSIT U3 COeAVHEHWI, KOTopble
WCMONb3YITCA BO Bpems MNPOM3BOACTBA Mokpbiwek. CornacHo pesynbTaTaM  OLEHKW,
npuBegeHHolr B paboTe Hildemann u gp. (1991), yacTmubl MOKpbIWeEK cOCTOAT Ha 29% u3
31eMeHTapHOoro yrnepoja 1 Ha 58% 13 opraHmM4yeckoro BellecTBa. Npy 3TOM Hambonee LLNPOKO
pacrnpocTpaHeHHbIM META/IJIOM SABSETCS LNHK.

122 087SU0s8 Ag, Ui SiotAdRdsa 1 So6tfZTIi To RoeuUsi
Kak n B ciyyae c M\3HOCOM MOKPbILLEK, He BeCb M3HOLLEHHbI MaTepran TOPMO30B BblbpackiBaeTcs

B BuAe B3BelleHHbIX TY (XOTA B C/lyyae C TOPMO3aMW WX KOAMYECTBO MPOMOpPLMNOHAaNIbHO
ouyeBNAHO 6onblue). Mpym 3TOM cyllecTBeHHas 4acTb BblbpacbiBaeTca B Buge TYas. OAHako
CyLLLecTByeT 3HaunTe IbHble KonebaHns BO GpakLmMm MacCbl CyMMapHOro M3HoOca, KoTopast MoXeT
BOCMPUHMMATLCS B Ka4ecTBe B3BeLUeHHON B BO34yXe.

B cooTtBeTcTBUM C pe3ynbTatamu pabotbl Garg u ap. (2000 r.), B cpeaHeM, 0okosio 35% Macchl
YacTUL, M3HOCA TOPMO30B BblOpacbiBaeTcs B BUAe B3BelleHHbIXx TY. OAHaKo 3Ta oueHKa He
yUnTbIBaeT NOTEPU BO BpemMs 0TOopa Npob, 1 B TOM ciiyyae, ecivi OHW 6bian 6bl y4TeHbl B paMKax
nccnefoBaHusa, nposogumMoro Garg u ap. (2000 r.), To ppakumsa B3BeLUeHHbIX YacTuL, COCTaBuNa bbl
yXe okono 64% (Sanders n gp., 2003 r.). B cooTBeTCcTBMM € pe3ynbTaTaMu paboTbl Sanders u ap.
(2003 r.), B pamkax KOTOpPOW 6blan npoBejeHbl yraybieHHble nabopaTopHble MCCAef0BaHUS C
NCNONb30BaHVEM COBpPeMeHHOro obopysoBaHus, oT 50 o 90% maTepmana CyMMapHOro n3Hoca (B
33aBUCMMOCTM OT CTemeHW >XeCTKOCTM TOPMOXEeHWS) BblOpacbiBanoCb B BUAE B3BELUEHHbIX B
BO34yxe YacTuL. DPPeKTUBHOCTb Cbopa OCTaTKOB M3HOCA BapbMpoOBanach B AnanasoHe ot 90 fo
100% macchl n3Hoca.
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XoTa 6onbllasg 4YacTb TOHKOAWMCMEPCHOW TOPMO3HOW MblAW  OT  AMCKOBBIX TOPMO30B
BblOpacbIBAeTCs B OKPYXAIOLLYHO cpefy, HebobLLIoe KOANYECTBO TOPMO3HOW MbIAN OCTAETCA Ha
TPaHCMOPTHOM cpejcTBe. B cooTBeTCTBUM C pesynbTaTaMm OLEHKW, KOTOpble MpeAcTaB/eHbl B
paboTe Lohrer n Mierheim (1983 r.), 10% TOPMO3HOW MbIAM OCTAETCA Ha KOXYyXe KOMIOAOYHbIX
TOPMO30B. 3TO 3HayeHWe MpPeACTaBASETCA CPaBHUTENbHO HebOoMbLIMM MO CPaBHEHWUIO C
pesynbTaTaMn N3MepPeHUIA Ha IKCNePUMEHTANbHOM y4YacTke NyTu 1 B a3pojMHaMmnYeckon Tpybe ,
KOoTOpble MPOBOAVANCE B pamkax pabotel Sanders n ap. (2003 r.). B cooTBeTCTBUM C 3TUMMU
n3MepeHusaMN ObLIO onpejeneHo, 4To 06blYHO 50% OCTaTKOB M3HOCA TOPMO30B MOKUAAET
TpPaHCMOPTHOE CPeACTBO 1 NocTynaeT B atMocdepy. Kpome Toro, 66110 TakxKe onpegeneHo, Uto oT
3 40 30% OCTaTKOB YacTuL, TOPMO30B OCTAeTCH Ha Aopore, oT 16 A0 22% ocTaeTcs Ha kosiece, a oT 8
[0 25% - Ha TOPMO3HOM 1 pyneBoM/NoABeCcHOM 06opyAoBaHUN. [Py 3TOM TOYHOE COOTHOLLEHM e
BapbupyeTcs B 3aBUCUMOCTU OT KOHCTPYKLIMW TPAHCMOPTHOrO CPeAcTBa 1 YCA0BUI KCnyaTauun.
Mpw NCNOABb30BaHNW TOPMO3HbIX GPUKLMNOHHBIX HaKIaZoK C HEOONLLUNM cogepXXaHneM MeTanna,
0K0no 60% OCTaTKOB M3HOCA OblAN “Ha cyeTy” TOPMO3HbIX ANCKOB, @ 40% - “Ha cueTy” Haknagok.
JaHHbI pe3ynbTaT NposiMBaeT CBET C TOYKM 3peHNs TONKOBaHWUS pesy/bTaToB UCCIeA0BaHWUM, B
paMKax KOTOPbIX paccMaTpuBannCb TOSIbKO TOPMO3HbIe GPUKLMOHHbIE HaKNaAKN.

B cootBeTcTBMM C pe3synbTatamun mccnegosaHuii Cha v ap. (1983 r.), koTopble NPOBOAUANCL B
KOHTPONIMPYeMbIX /1abopaTOpHbIX YCNOBUSX, AMaMeTpbl B3BELUeHHbIX B BO34yxe 4YacTul U
OCaXAEHHOW MblIN 6bIIN B LIeIOM CXOXMW. [py 3TOM pa3mMep 60/blUel YacTuL, BapblMpoOBacs B
AvanasoHe oT 2.1 go 3.3 MKM, @ okono 10 % 4YacTul HaxoANANCb B CYOBMUKPOHHOM AManasoHe.
CornacHo pesynbTaTaM MPOBeAEHHbIX UCCNeA0BaHNA NPOLEHT B3BeLUEHHbIX B BO3Ayxe 4acTuLy
yBe/n4yMBanca BmecTe CO CKOPOCTbH TPAHCMOPTHOrO CpeAcTBa. B cooTBeTCTBUM C AaHHbIMU
AreHTCTBa MO OxpaHe okpyxatowler cpegbl CLUA (USEPA, 1995 r.) n pesynbtatamm paboThl
Berdowski n gp. (1997 r.), okono 98% (no macce) B3BeLUEHHbIX 4YacTUL, OT M3HOCa TOPMO30B
asnsAoTca TH10, B TO BpeMa Kak 0kos1o 40 % TH1o - 370 TH25, 10 % - 370 TH1, @ 8 % - 370 THo.1. Garg v
Ap. (2000 r.) 3adumKCMpoOBanM MaccoBble AOAN B3BELUEHHbIX YacTul, M3HOCa TOPMO30B MeHee
10 MKM, 2.5 MKM 1 0.1 MKM, cocTaBnsatowme 88%, 63% 1 33% COOTBETCTBEHHO. B cooTBeTCTBUM C
pesynbTatamu oueHkn Sanders u gap. (2003 r.), gonsa TY1o0 coctaBuna 80%, a gons TH1 - 2 %. Bo Bcex
APYrX NCTOYHMKAX MPUBOAATCSA Pas/iyHble laHHbIe O pacnpejeseHnm YacTuL, No pasmepy.

B cooTBeTCTBMM C pesynbTaTamm peLienTOPHOro MOAENNPOBaHMSA, KOTOPOe OCyLLecTBAANoCk Abu-
Allaban n gp. (2003 r.) c nomowpbtl wusmepeHwuii TYio m TY2s BkAaj M3HOCA TOPMO3OB
durKCMpoBanca B OCHOBHOM BO ppakumm TH1o, a gons THz2s B 3Tnx TH10 cOCTaBUAA TONBKO 5-17 %. B
NO6OM  C/lyyae, MpPeACTaBAsAeTCA OYEeBUAHBIM, YTO MPU HOPMAJbHbLIX YCIOBUAX BOXAEHUS,
60/1bLUasa YacTb B3BELUEHHbIX YaCTuL, M3HOCa TOPMO30B MOXEeT paccMaTpmBaThCs B Kavectse THio,
a 3HaunTeNbHas YacTb - B KayecTBe THzs. B cooTBeTCcTBUY € aHHbIMK Garg v Ap. (2000 r.) cpegHuin
AMameTp Maccbl OCTAaTKOB M3HOCaA TOpMO30B Bapbuposanca ot 0.7 go 2.5 mkMm. CyulectsyeTr
BEPOSATHOCTb TOrO, YTO MPU BbLICOKMX TemrepaTtypax, Bbi3BaHHbIX TOPMOXEHVEM, HeKoTopoe
KONNYeCTBO MaTepuana TOPMO3HbIX HakK1afoK AMCKOBbLIX TOPMO30B MOXEeT WCNapuTbcs, a B
pabote Garg u ap. (2000 r.) caenaHo npeAnonoXeHWe O TOM, YTO BO BpeMs MpoBejeHUs
N3MepeHUin neTyvee BeLLECTBO MOXET KOHAEHCMPOBATbLCSA W, TakKMM 06pa3oM, BHOCUTL BKAAJ B
TOHKOAMCMNEPCHYO Ppakumio. B cOOTBETCTBMM C pe3ynbTaTaMy OLEHKW, MpoBeAeHHOM Sanders n
Ap. (2003 r.) B OTHOLLEHWUN TpeX PasnnYHbIX TUMOB TOPMO3HbIX PPUKLIMOHHBIX HaKNAA0K, eANHbIN
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B3BELUEHHbI YyCpeAHEeHHbI AMaMeTp pa3Mepa BO Bpems BOXAEHWS B TOPOACKOW uepTe
COCTaB/sSIeT OKOMO 5-6 MKM. [pU YCNOBUSIX XECTKOro TOPMOXEHUS, CPeAHWUi AnameTp Macchl
npuéamxaetcs K 10 MKM. B CBA3M € 3TVM 6b110 MPU3HAHO BO3MOXHbIM, YTO CyLLECTBEHHAs YacTb
0CTaTKOB M3HOCa MOr/1a 6biTk 601ee 20 MKM B UaMeTpe.

YTo KacaeTca XMMMYeCKOro coctaBa, TO MaTepuan M3Hoca TOPMO30B B 60/bLLON CTeNeHn 3aBUCUT
OT NpPOV3BOAUTENS, MPUMEHEHUS (1erKkoBO aBTOMObWIb, FPY30BUK U T. 4.) N 3aaHHbIX CBOUCTB
TOPMO3HbIX HakNajoK. Kak npaBuno, Haknagky COCTOAT U3 MeTasiNoB, CBA3AHHbIX APYr C APYroM C
MOMOLLBID MaTepuanoB Ha OCHOBe KpemHus. Pe3ynbTaTbl aHann30B, KOTOpPble MPOBOAWINCH
Legret 1 Pagotto (1999 r.) n Hildemann v gp. (1991 r.) cBUAETENBLCTBYIOT O TOM, UYTO coAepxaHue Fe
B TOPMO3HbIX Haksajkax coctasnser fo 46%, cogepxaHme Cu - go 14%, copepxaHue
OpraHu4yeckoro BellecTBa - 0kosio 13%, a cogepXaHMe HeKOTOpPbIX APYrMX MeTannoB ABAETCA
He3HaunTenbHbIM (BKIoYasa Pb (~4 %), Zn (=2 %), Ca, Ba).

X0

123 087 SUs8 Ag, OV SiotAdRosa | Sodo6tfzTITH

s

6uUs

KonnuecTBeHHO paccumntaTh KO3GPULIMEHTBI BBIGPOCOB A1 YaCTUL, M3HOCA AOPOXHOMO NMOKPbITUS
Jaxe elle bonee TPYyAHO, YeM KOIPPULIMEHTbI BbIBPOCOB A/S1 M3HOCA MOKPbILLEK Y TOPMO3OB,
YaCTMYHO W3-3@ TOrO, YTO XUMWYECKUA COCTaB bUTyMa SIBAAETCS CAULLKOM CNOXHBIM 4SS
KONMYeCTBEHHOro pacyeTa 6anaHca pearvpyroLleri Maccbl U MOLENVNPOBaHUS BO3AENCTBUS Ha
peumMnmneHTa, a YaCTUYHO M3-3a TOTO, YTO NEPBMYHbIE YaCTULbl M3HOCa CMELLMBAOTCA C JOPOXKHO
NbINbIO N pecycneHANPOBaHHbIM MaTepPUanoMm.

B pamkax HeCcKonbkux ucciefoBaHWn 6bian 06HapoAoBaHbl KO3bdULMEHTL BbIOPOCOB AN1A
N3HOCa AOPOXHOro MOKPbLITUSA, OTHOCAWMecs K TH1o0 nanm vactmiam nboro gpyroro pasmepa. B
COOTBETCTBUM C pe3ynbTaTamu, NpeacTaBaeHHbIMU B paboTe Fauser (1999 r.), pa3mep okono 70%
(Mo Becy) B3BeLUeHHbIX B BO3Ayxe 4acTuy, 6uTyma BapbupyeTcs B AgmanasoHe oT 0.35 Mkm Ao
2.8 MKM CO cpegHUM 3HayeHnem Huke 0.7 MKM. Ha OCHOBe pe3y/nbTaToB XMMWYeCKoro aHanmsa
nblneynosutTenein n3 ToHHens Xatoung 1 nocnejyroLlero aHaamM3a OCHOBHbLIX KOMMOHEHTOB,
KOTOpLIA MpuBOAUTCA B paboTe Luhana n ap. (2004 r.), 6biin onpegeneHbl KO3GPULMEHTBI
BbIOGPOCOB A1 M3HOCA AOPOXHOIO MOKPbLITUS B OTHOLUEHUWM TPaHCNOPTHbLIX CPeACTB Manon u
6onbLon rpysonogbemMHOCcT (3.1 Mr/Maw.-kM 1 29Mr/mMall.-kM COOTBeTCTBEHHO). OAHaKo 3Tu
3HayeHus BblaM MPU3HaHbI, Kak NOABEPXXeHHble 0YeHb BbICOKOM HeornpeaeneHHOCTH.

MNpegnonaraeTcs, YTO B CAydae MCMOAb30BaHMA HELUMNOBAHHbLIX MOKPbILLEeK 1 6e3 CLuennsatoLLero
rPyHTa (TO ecTb Npu yCI0BUAX, KOTOPbIE MOTYT JOBOJIbHO YacTo BCTpedaTbca B EBporie) 95 % THio
ABNAIOTCHA MPOAYKTOM MU3HOCA JOPOXHOro MOKPbLITUS, a 5% - NPOoAYyKTOM M3HOCA MOKpPbILLEK, YTO B
nTore NPMBOANT K TOMY, UYTO KO3PPULIMEHTLI BbIBPOCOB M3HOCA MOKPbILLEK JOPOXHOIO MOKPbLITUS
M NOKpbILWeK MpW HU3KOWN CKopocTh cocTaenatoT 8.5-10.5 mr/maw.-km 1 ot npumepHo 0.5 go
0.6 Mr/MaLu.-KkM COOTBETCTBEHHO. 3TW pe3y/ibTaTbl NPOTMBOPEeYaT MHEHWI0, BbICKa3aHHOMY B
pa6ote Kennedy u gp. (2002 r.), kKoTopoe 3aknto4aeTcsd B TOM, YTO B MOHSATMN B3aVIMOAENCTBUN
WN3HOCa MOKPbILLEK/JOPOXHOI0o MOKPLITUS, 060 M3HOC MaTepuana COCTOMT B OCHOBHOM W3
mMaTepuana n3Hoca NpoTeKTOPOB MOKPbILLEK.
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Mpobnema KONMYECTBEHHOrO pacyeTa BbIOPOCOB YacTuL, 06PasyroLMXCS B MpoLecce M3HOCa
JOPOXHOro MOKpbITUSA, Bbl1a Takxke nccnegosaHa B pabote Klimont v gp. (2002 r.), B KOTOPOW 6bin
npeAcTaBneH npeAsapuTesibHbIA BapuaHT K03GPULMEHTOB BbIGPOCOB. 3TN NpejBapuTenbHble
3HaYeHus ObLIN NCMONBb30BaHbI B AAHHO rnase.

1.3 CpepcTBa perynvpoBaHus

B cooTBeTcTBUM € AunpekTuBol 98/12/EC, HaumHas ¢ 1999 roga Ha TeppuTtopuun EBponbl 66110
3aKOHOAATe/IbHO 3arpeLLeHo NprMeHeHre acbecTocoepXaLlx TOPMO3HbIX HaKNaA0K Ha NobbIX
JOPOXHBIX TPaHCMOPTHBLIX CpeAcTBax. JTO He 06sA3aTenbHO OKa3blBaeT BO3jeilcTBre Ha
K03pPULIMEHT BbIOPOCOB ANA M3HOCA TOPMO30B, HO COBEpPLUEHHO OrnpejeseHHO BAMAET Ha
XUMUNYECKUIA COCTaB COOTBETCTBYIOLUMX 4YacTul,. Kakux-nnmbo Apyrux 3akOHOZaTeNbHbIX aKToB,
CBA3aHHbIX KOHKPeTHO C Bbibpocamy TY, 0bpasyroLlMMUCa B pesy/bTaTe M3HOCa MOKPbILLeK ©
TOPMO30B, He cyllecTByeT. B HacTosillee Bpems, B UenaxX MoBbiweHVs 3QGeKTUBHOCTU
NCNONBL30BaHNSA TOMANBA N CHKEHWSA Bblbpocos CO2 BeAyTcs paboThl MO pa3paboTke NOKpbILLEeK
C HU3KNM KO3$dNLMEHTOM TpeHUs. TNprMeHeHe NOAO06HbIX MOKPbILLEK MOXET TakxXe M03BONTb
COKPaTUTL BbIBPOCHI YaCcTULL.

14 Bknaa v3Hoca MOKpbILeK, TOPMO30B U [OPOXKHOro MOKPbITUA B
CyMMapHble nokasaTtenu Bbi6pocoB

Mo oueHkam CEPMEIP (CkoopAvHMPOBaHHOM eBpPOMenckoil nmporpaMmbl MO MHBEHTapu3saumm
BbI6BPOCOB TBepAbIx YacTuLy) (2003 r.) Bknaj n3Hoca NoKpbiLleK, TOPMO30B 1 JOPOXHOFO MOKPbLITUSA
B oblllee KOMMYECTBO B3BeLLUEeHHbIX 4acTuL, cocTaBua B cTpaHax EC-15 24.7%. OpgHako, 6biio
CcAenaHo JoryLieHne o0 TOM, YTO OCHOBHYI 4acTb COCTaBASAIOT KPYMHbIE YacTuLbl, YTO B KOpHEe
OTIMYAETCA OT CUTYaLMK C BbIBpOCaMM TPAHCMOPTHBIMU CPeACTBaMM OTPabOTaHHbIX ra3oB, BKNaj
KoTopbIx B THi0 1 TH2s 3HaunTensHo MeHbLle (3.1 % n 1.7 % cooTeBeTcTBEHHO). [ToMMMO 3TOrO,
CKOOpANHMPOBaHHasA eBponeinckas NporpamMma no MHBEHTapu3aummn BIBPOCOB TBEPAbIX YacTuLy
(CEPMEIP) cgenana gonyLieHne O TOM, YTO BCe MaTepuasbl M3HOCA NMOKPbILLIEK BbI6pacbiBatOTCA B
BUAe B3BeLUeHHbIX TY.

OfHaKo 3TOT, CPaBHUTENIbHO HEBONLLLONM BKNag B BbIOpOChl TH1o OT UCTOUHMKOB, HE UMEHLLINX
OTHOLLEHMVe K BblbpocaM OTpPaboTaHHbIX ra3oB, MOBCEMECTHO He ¢ukcmpoBanca. Hanpumep, B
COOTBETCTBUM C pe3ynbTaTaMn OLleHKN, KOTOpble NpeAcTaBneHbl B pabote Rauterberg-Wulff (1999
r.), U3HOC NMOKPbILLEK CTan NPUYNHOM 06pa3oBaHUs Ha TeppuTopun FepMaHnm ro4oBbIX BbIBPOCOB
TY10 B pasmepe 56-98 kT. Mpw 3TOM BbIOPOCHI OTPAbOTaHHbLIX Fa30B AW3e/bHbIX ABuratenei
npvBenn K 06pasoBaHMIo 0koo 76 KT TH10. Ha 0CHOBaHMM 3TNX JaHHbLIX MOXHO CAenaTb BbIBOJ, O
TOM, YTO WUCTOYHUKMN, HE CBSI3aHHble C BbIBPOCaMM OTPabOTaHHbIX ra3oB, MOTYT UMETb Takoe Xe
6onbLUOe 3HaYeHre, KaK N UCTOYHUKN BbIBPOCOB OTPaboTaHHbIX ra3oB. BepoAaTHOM MpUUnHON
nogo6bHoro konebaHWs OLEHOK FOAOBbIX MoKasaTenell BblOPOCOB SABAAETCS WCMNOJb30BaHMe
pa3INUYHbIX METOA0/IOTNYECKNX MOAXOA0B, KO3GOMLIMEHTOB BbIGPOCOB 1 AOMNYLLEHWIA.

XoTs pecycneHAMpoBaHue, Kak MPaBuIo, He pacCMaTPUBAETCA B KaveCcTBe OCHOBHOMO UCTOYHMKA
BbIOBPOCOB  4acTuL, pecycneHAMpoBaHHble TBepAble 4YacTulbl Takke BHOCAT BKNaj B
KOHLeHTpaumm T4, 3aduKcMpoBaHHbIE C MOMOLLBI MNpobooTHOpHMKOB TY B aTmocdepHOM
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1.A.3.b.vi lopo>xHbiii TpaHcnopT: M3HOC NOKpbILWEK U TOPMO30B
aBTOMOGMNEen

1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOoMO6MNaAMM

Bo3gyxe. C Apyroii CTOpoHbl, Mogenb AP-42 US EPA paccmaTpvBaeT Harpysky Ha JOpPOXHoe
MOJIOTHO, B KayeCTBe OCHOBHOMO MUCTOYHMKA BbIGPOCOB YacTuL, He CBA3aHHbIX C OTPaboTaHHbIMU
rasamu, U UCNONb3YeT JOonyLLeHNe 0 TOM, YTO NPUYNHON 06pa30BaHMA 60/bLLE YacTy BbIGPOCOB
TY10, CBSA3AHHBIX C TPAHCMNOPTHBLIMW CPEACTBAMU, HO HE VIMEeRLLMX OTHOLIEeHNEe K OTPaboTaHHbIM
rasam, SBnseTcs pecycneHamposaHue. OfHaKo JaHHbIA MOAX0Z K MOAeNNPOBaHUIO NOJABEprancs B
CLA kputuke (Venkatram, 2000 r.). Bonee Toro, 9kcnepTHasa rpynna no B3BeLUeHHbIM YacTuLam
BennkobputaHun (APEG, 1999 r.) cumTaeT AaHHYO MOJeNb HenpurogHom Ans NpuUMeHeHus B
yCnoBusix BennkobputaHum u, 4na Toro Ytobbl MMeTb BO3MOXHOCTb MPVIMEHUTb ee B OTHOLLEeHUN
Bepauna, DUring n ap. (2002) 66111 BbIHY>XAeHbl MOHOCTBIO 3aHOBO OTKaNMOpPOBaTh ee Ha OCHOBE
MeCTHbIX 3KCMepUMeHTaNnbHbIX JAaHHbIX. MPUHMMAas BO BHUMaHWe TOT $akT, UTo 4O CMX NOp HeT
e/JMHOr0 MHEeHUs Mo MOBOJAY TOro CYMTaTb N pecycneHAMpoBaHMe NepBUYHBIM UCTOYHWKOM, a
TakXe yuYnTbiBas HeorpejeseHHOCTb B MeTOAAX, WCMOJb3yeMblX AN OLEHKW ero BANSHWUS, B
[AHHOV rnaBe He NPUBOAATCA METOAONOMMIN OLIEHKM KOHLIeHTpaLuuin TH, 06pasyroLmxcs BO BpeMs
pecycneHAnpoBaHuA.

1.5 Tony4yeHwne meToA0B pacyeTta

B AaHHOW rnaBe npej/iaraetcs MeTOAO/OrS, MO3BOAIOLLAS MOAYYUTb OCHOBY A/A pacyeTa U
COMoCTaBneHNs BbIGPOCOB YacTUL, He CBA3aHHbIX C OTPaboTaHHLIMW rasamu, KoTopble
06pa3ytoTcs B pasHbIX CTpaHax.

MpeAcTaBneHHbIe B 3TOM rnaBe Ko3ddULMeHTbl BbIGPOCOB 1 MeTOAbl pacyeTa bbliv NosyyYeHbl Ha
ocHoBe MHGOPMaLMM 13 AOCTYMHbIX UTEPaTYPHbIX NCTOYHWKOB U OMNpejeneHHOro Koau4yecTsa
gonyueHnin. C 6onee nogpobHOM MHOPMaLMen MOXHO O3HaKOMUTBCA Ha cneaytollem Beb-
canre: http://vergina.eng.auth.gr/mech0/lat/PM10/.

2 MeToAabl pacueTa

21 Bbi6op meTopaa

Ha PucyHke 3-1 npeactaBnieHa AByxypOBHeBas npoLesypa, M03BoAsoLLas BolbpaTe NOAXOASLLNIA
MeTO/, OLeHKM BbIGPOCOB, 06PasyloOLMXC B pesynbTaTe M3HOCA MOKPbILIEK W TOPMO30B
TPaAHCMOPTHbIX CPEACTB, a TakXKe M3-3a U3HOCa JOPOXKHOr0 MOKPbLITUS.

B ToM cayvae, ecim 3TM KaTeropum  WUCTOYHWKOB (MpU  Ob6befVHEeHUW)  ABASIOTCA
pernpeseHTaTUBHLIMA C TOYKWN 3PEHUs KJIIOYEeBOro MCTOYHMKA WUAM B PacropsdKeHUU MMerTes
Pa3yKpyrHeHHble JaHHble MO OCYLLEeCTBASEMON JeATenbHOCTW, TO AN OLEeHKM BbI6pOCOB
HeobXxoAMMO MPUMeEHATb MeToZ YPOoBHSA 2. B 1t060M gpyrom cnydae cnegyet NpUMeEHAaTb MeToj
YpoBHs 1. MeTog YpoBHS 3 Noka eLle He pa3paboTaH.

OfHaKo, BO MHOMMX HaLMOHaNbHbIX MHBEHTapPU3aLUMsX U3HOC NMOKPbILLEK, TOPMO30B U JOPOXHOI0
NoJsIoTHa, BEPOSATHO, He BYAYT ABASTLCSA KNHOYEBbIM UCTOYHMKOM, a ByAeT COKuraHme Ha AOPOXKHOM
TpaHcnopTe (kogbl HO 1.A.3.b.i-v). B 3aTnx ob6cTosiTeNnbCTBaX, 4N pacyeTa BbIOBPOCOB OTPaboTaHHbIX
rasoB HeobXoAVMbl OMnpejeseHHble BaXHble JaHHble MO OCYLLeCTBASAEMON JeATeNbHOCTU
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1.A.3.b.vi [lopo>kHbIii TpaHcNopT: U3HOC NOKpbILWEK U TOPMO30B
aBTOMO6MNen

1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOMO6UNsMMU

(konnyecTBo MaLUMNHO- KNNOMeTpOoB ANd  pPasnnyHbIX KaTeropvn7| TPaHCNOPTHbLIX CPeAaCTB,
Pa3ykKpynHeHHbIX Mo CKOpOCTI/I). JTO Te Xe JAaHHble Mo OcyLLLeCTB}'IHeMOI‘/JI AeATENbHOCTN, UTO WU
npeacraBneHHble B AaHHOVI rnaBe [AaHHbIE, HeO6XOAI/IMbIe AnA NpUMEHeHNA MeToL0/10rnn
ypOBHﬂ 2. CnepoBaTtensHo, npeanonaraeTcd, 4YTto ANA OUEeHKU Bbl6pOCOB, CBA3aHHbIX C NU3HOCOM
nokpbileK, TOPMO30B W JOPOXHOro nmnokpbiTd, HOBble JdaHHble 1O OcyLIJ,eCTB}'IHEMOI‘/'I
AEATENbHOCTUN He I'IOHE]AOGHTCFI.

asyEpy
HEHEI TH O0

KOpPOCTH JAHHELE
ECIHIECTEY

MAITHHO-KEITC
METPOE

MpHMeHATE Ko3hdUUMEHTH

ﬂa BeIDpOCOE YDoBHA 2

AsnaeTca nn
AEHHBIA NCTOHIE
KM EELIM

ua CobpaTs ZaHHEIe HEESHTAPHSAIFE

TPaHCNOPTHLE EHGPOCOE H DOKAIETEIN
MAMEHC-KEIOMETDOE, DasVEDVIHEHHEE
[0 CEQPOCTE A DASHEK EATeropEs i

Mpamesate KB oo yMon- Sammmo
Ypoeed 1,0cHO- EAHERE Ea KO-

E2 MAIMHAO-KHIOMETPOE

PUCyHOK 2-1 [lepeBO MpPUHATUA peLleHWniA AnA  UW3Hoca MNOKpbIEeK U TOPMO30B
TPaHCNOPTHbIX CPEACTB, a TAKXKe N3HOCA AOPOXKHOI0 NOKPLITUS

2.2 MeTtopgonorus YpoBHs 1

221 KiTUSRTU

Ans pacueta BbIopocoB OKBY, TY1o mam TY2s , CBA3aHHbLIX C M3HOCOM MOKPbILLEK Y TOPMO30B
(BmecTe) (i) n (ii) NKSHOCOM AOPOXHOrO MOKPLITUS, MOXET MCMO/b30BaTbCA ypaBHeHue (1). 370
ypaBHEHMEe MOXeT WCNoNb30BaTbCs ANS OLEHKM BbIBPOCOB C Yy4YeTOM OnpejeneHHOoro
MPOCTPAHCTBEHHOIO 1 BPEMEHHOro paspelleHnss MOoCPeACTBOM BblbOpa COOTBETCTBYHOLLMX
3HayeHWn AN pasMepa aBToMnapka W OCyLLeCTBASEeMON AeATeNbHOCTM (Mpober aBTOMO6UAS).
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1.A.3.b.vi [lopo>kHbIii TpaHcNopT: U3HOC NOKpbILWEK U TOPMO30B
aBTOMO6MNen

1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOMO6UNsMMU

KoapduumeHTsl  BbIBPOCOB MNPUBOAATCS  UCKAIOUUTENBHO B BUAe  YHKUMM  KaTeropumm
TPaHCMOPTHBIX cpeAcTB. OLeHKa CyMMapHbIX MokasaTeneil BbI6pOCOB, CBA3AHHLIX C AOPOXHBLIM
ABVXEHMEM, MOXeT 6biTb OCyLiecTBNeHa Ans Kaxzgoro koja HO MoOCPeACTBOM CNOXeHUs
BbIGPOCOB OTAE/bHbIX KAaTeropuii TPAHCMOPTHbLIX CPEACTB.

TE= 8 NjxMjxEF; ™
j

rae:

TE = CyMMapHble rnokasatenn BblopocoB OKBY, TYio wam THas  3a
onpegjeneHHblin Nepuoj BpeMeHn 1 A1s onpedeneHHon Tepputopum [rp.],

N; = KOJMYeCTBO TPAHCMOPTHBIX CpPeACcTB  KaTeropum j B npegenax
onpegeneHHon TeppuTopun,

Mj = yCcpeAHeHHbIi npober/TpaHCNOpPTHOe CPesCTBO Kateropun j 3a
onpejenieHHbIN Nepuoj BpeMeHu [Km],

EFi j = MaccoBbli KO3dULMEHT BbIOPOCOB AN 3arpA3HSAOLLLEro Bellectsa i U
TPaHCMOPTHbIX CPEACTB KaTeropumn j [rp./km].

Hunxxe npnBoAATCA MOACHEHWA K yKa3aTensm:
i = OKBY, TH10, TH25s

j = KaTeropusi TPaHCMOPTHbLIX CPeACTB  (A4BYXKO/JecHoe TpaHcrnopTHoe
CpPeACTBO, NerkoBOW aBTOMOOWAb, TPaHCMOPTHOEe CpeAcTBO 60/bLUON
rpy30MnoAbeMHOCTY, TPAHCMOPTHOE CPeACTBO Maoi rpy30Mo4bEeMHOCTN).

JlByxKonecHble TpaHCMOPTHbIE CPeACTBA - 3TO MoMNe/bl U MOTOLMK/bI. JIerkoBble aBTOMOBUAN - 3TO
ManonnTpaxHele UAn 6onee KpynHorabapuTHble cemMeliHble ferkoBble aBTOMOOWAN, KOTOpble
NCMONB3YIOTCA 419 NepeBo3KX NtoAei. Fpy30BMKM MaNoi rpy30noAbeMHOCTA - 3TO aBTOPYProHbI,
KOTOpble MCMONb3YHTCA AN NepeBO3KW NoAel 1 TOBapoOB. TpaHCMOPTHbIE CpesCcTBa 60bLUONA
rpy30noAbeMHOCTU - 3TO FPY30BUMKM, TOPOACKME aBTOBYChl 1 MeXAyropogHue aBTobychl. Bonee
noagpobHas uHpopmauma o knaccudukaumn TPaHCMOPTHLIX CPeACTB U KpuUTepusax oTbopa
npusoguTcs B Mnase 1.A.3.b “ZlopoXHbI TpaHcnopT”.

222 DAz33RHRBUTS 1871 S0s 01

B Tabnuua 2-1 n Error! Reference source not found. npeacraBneHbl Ko3bdMLMEHTbI BEIGPOCOB
ans OKBY, THio mam TYas, a Takxke Ana AByX KaTeropuii mctouHukos HO (TO ecTb M3HOCa
MOKpbILLEeK 1N TOPMO30B (BMeCTe) M M3HOCA AOPOXHOro MokpbiTUA). OueHka KO3IPOULMEeHTOB
BbIGPOCOB YpOoBHSA 1 NpoBoAMAach C MCMOAb30BaHMEM MeToga YPoBHS 2. MNpy 3TOM B OTHOLLEHWM
XapaKTepUCTUK TPAHCMOPTHbLIX CPeAcTB MPUMEHSNNCL HeKoTopble 3HayeHWs BbIGPOCOB MO
YMOJTYaHMIO.
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1.A.3.b.vi [lopo)XHbIi TpaHCNOPT: U3HOC NOKpbILLEK U TOPMO30B

aBTOMO6GMUNEen

1.A.3.b.vii lopo>XHbIN TpaHcNoOpT: M3HOC AOPOXKHOIO NOKPbITUSA

aBToOMO6UNAMM

Ta6nuua 2-1 KoapdpunumeHTbl BoiGpocoB YpoBHA 1 Ana KaTeropmm UcTouyHmkos 1.A.3.b.vi,
M3HOC NOKPbILLEK N TOPMO30B TPAHCMOPTHbIX CPeACTB (BMecTe)

KoaddpuumeHTbl BbiI6pocoB YpoBHA 1

HavmeHos
Kog
aHuve
Kateropua ncroyHmka HO 1A3b vi M3HOC NOKpbILWEeK M TOPMO30B JOPOXKHbIX CPEACTB
Tonaunso He npumeHumo
3arpasHutens | Tun TC 3HaveHune |EgnHuupl  [95% poseputenbH. | Ceblkn
WNHTepBan
Huswwnii BbicLunii
OKBY [ByxKonecHble 0.0083 rkmiTCt |0.0064 0.0103 EMEP-Corinair B770 v1.0
TY1o [lByxKonecHble 0.0064 rkmiTCt |0.0047 0.0081 EMEP-Corinair B770 v1.0
TY2s [ByxkonecHble 0.0034 rkmTCt  [0.0026 0.0042 EMEP-Corinair B770 v1.0
OKBY Nerkosble a/m 0.0182 rem?TCt  |0.0111 0.0262 EMEP-Corinair B770 v1.0
TYio Jlerkosble a/m 0.0138 rkmiTC? |0.0083 0.0195 EMEP-Corinair B770 v1.0
T4 Jlerkosble a/m 0.0074 rkmiTC?  |0.0045 0.0107 EMEP-Corinair B770 v1.0
OKBY TC manoii | 0.0286 remiTCt |0.0176 0.0362 EMEP-Corinair B770 v1.0
rpy30noabemMHOCTH
TYio0 TC manoii | 0.0216 rkmiTCt 0.0139 0.0272 EMEP-Corinair B770 v1.0
rpy3onoAbemMHOCTH
TY25 TC manoii |0.0117 rkmiTCt  |0.0071 0.0148 EMEP-Corinair B770 v1.0
rpy30noabemHOCTU
OKBY TC 6onbLuoit|0.0777 remiTCt  |0.0462 0.1318 EMEP-Corinair B770 v1.0
rpy3onoAbemMHOCTU
TYio0 TC 6onbuwoit|0.0590 rkmiTCt |0.0500 0.0950 EMEP-Corinair B770 v1.0
rpy30noabemMHOCTH
TY2s TC 60sbLwoit|0.0316 remiTCt  |0.0281 0.0541 EMEP-Corinair B770 v1.0
rpy3onoAbemMHOCTU

He oueHnBanuce: MAY, CO3, NXB, nonnxnopbudeHunnbl, AUOKCUHBI U dypaHbl. B CBA3W C OTHOCUTE/IBHO HU3KUM COAEpPKaHMEM X10pa B
NOKPbILIKAX M TOPMO3HbIX cucTemax (xn1op copeputca B CO3, nonmxnopbudennnax u NXB), a Takke Tem, yto abpasusa ABnfeTcA
CPaBHUTE/ILHO HU3KOTEMMNEPATYPHbIM MPOLLECCOM U He BEAET K 06pa3oBaHuio MAY, 3HaunUTENbHbIX BbIGPOCOB KaKoro-1mMbo u3 aTux
BELeCTB He npeanonaraetca. Mo 3Toi
npeanonaraet TUNUYHble Nokasartenu MNAY npu n3Hoce NOKpbILLIEK U TOPMO30B.

npuurHe ana YposHa 1 KoadpduuMeHTOB BbI6GpOCOB He umeeTca. MeTon YposHA 2
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1.A.3.b.vi lopo>xHbiii TpaHcnopT: M3HOC NOKpbILWEK U TOPMO30B
aBTOMO6MNen

1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOMO6UNsMMU

Ta6nuua 2-2 KoapdpunumeHTbl BbIGpOcOB YpoBHA 1 Ans KaTeropym mctodHukos 1.A.3.b.vii,
M3HOC LOPOXKHOr0 MOKPbLITUA

Koa¢pdpuumeHTbl BoIGpocoB YpoBHS 1

HavmeHos
Kog
aHue
Kateropwua ncroyHmka HO 1A3bvi W3HOC fOPOXKHOro NOKPbITUA
Tonnnso He npumeHrmo
3arpasHuten |Tun TC 3HaveHune |EguHuupl  [95% poseputenbH. | Ceblkn
b MNHTepBan
Huswwnii BbicLunii
OKBY [ByxrkonecHble 0.0060 rkmiTC? |0.0036 0.0081 EMEP-Corinair B770 v1.0
TYio [lByxKonecHble 0.0030 rkmiTC? |0.0018 0.0041 EMEP-Corinair B770 v1.0
TYys [lByxKonecHble 0.0016 rkmiTC? |0.0010 0.0022 EMEP-Corinair B770 v1.0
OKBY Nerkosble a/m 0.0150 rkm?TCt  |0.0090 0.0203 EMEP-Corinair B770 v1.0
TYio Jlerkosble a/m 0.0075 rkmiTC? |0.0045 0.0101 EMEP-Corinair B770 v1.0
TYys Jlerkosble a/m 0.0041 rkmiTC?  [0.0024 0.0055 EMEP-Corinair B770 v1.0
OKBY TC manoii | 0.0150 rkmiTCt |0.0090 0.0203 EMEP-Corinair B770 v1.0
rpy3onogbeMHOCTH
TYio0 TC manoii | 0.0075 rkmiTCt  |0.0045 0.0101 EMEP-Corinair B770 v1.0
rpy3onoAgbeMHOCTH
T4Y25 TC manoii | 0.0041 rkmiTCt |0.0024 0.0055 EMEP-Corinair B770 v1.0
rpy3onogbeMHOCTH
OKBY TC 6onbuwoit|0.0760 rkmiTCt |0.0456 0.11026 EMEP-Corinair B770 v1.0
rpy3onoAgbeMHOCTH
TY10 TC 60bLwoit|0.0380 remiTCt  |0.0228 0.0513 EMEP-Corinair B770 v1.0
rpy3onogbeMHoCTH
TYas TC 6onbLoit|0.0205 rkmiTCt 0.0123 0.0277 EMEP-Corinair B770 v1.0
rpy30noAgbeMHOCTH

He oueHnBanuce: MAY, CO3, NXB, 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
TPAHCNOPTHBLIX CPEeACTB U TPAHCMOPTHLIX CPEACTB C ABYXTakTHbIM AsuraTtenem, 0.040 r/km gna
NerkoBbIX aBTOMOGUNEn ¢ aAusencHbiM ABurateneM, 0.080 r/km Ans  rpy3oBMKOB Manoli
rpy30no4bLeMHOCTY C An3enbHbIM gsuratenem u 0.30 r/kM Ans TPaHCMOPTHbBIX CPeACTB 60/bLUOM
rpy30nogbeMHOCTY C AU3eNIbHbIM ABUraTenem).

@pakumm 4Y B TY oT uM3HOCa npuBoAATcs B JaTckol WHBeHTapu3auuu, OCHOBAaHHOW Ha
BbluncneHnax COPERT. OHu npuBoAATcs B Tabnvue 3.2

Pykosoacteo EMEMN/EAOC no nHBeHTapm3auuum Bbl6pOCOB 3arpsAsHAOLWMNX BeLLecTB,
2019 19



1.A.3.b.vi [lopo>kHbIii TpaHcNopT: U3HOC NOKpbILWEK U TOPMO30B
aBTOMO6MNen

1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOMO6UNsMMU

Ta6bnuua 3-2 dpakumm HY YpoBHs 1

Tun TC f-BC nsHoc | f-BC U3HOC AOPOXKHOro
TOPMO30B/NOKpPbILLIEK | NOKPbITUSA

[lByxKonecHble 0.12 -

NerkoBble a\m 0.10 -

TC manon | 0.10 -
rpPy30nogbLeMHOCTU

TC 6onblon | 0.10 -
rpy30Mn04bEMHOCTA

223 OQluugd a0 UstdodosTifasUUF OdvaTofzZuUsTR

i

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).

2.3 MeTtoponorua YpoBHa 2

231 KiTUOSRTU

Ofa RouUsI

GURS8NdR R TUSUOsOI

MeTogonorva YpoOBHA 2 4ABNAeTCA AOMNONHEHWEM K MeToAonormmn YpoBHA 1, U yunTbiBaeT
3aBMCMMOCTb M3HOCA MOKPbILLEK ¥ TOPMO30B OT CKOPOCTW TPaHCMOPTHOro cpescrsa. OHa
OCHOBbIBaeTCA Ha "YrnybneHHOM MeTogonornn” ns npeablgyLiein Bepcumn gaHHoro PykosogcTea. C

NOMOLLbIO JAHHOTO MeToAa MOryT 6bITb TakXe AOMOMAHUTENbHO PacCUMUTaHbl KOANYECTBEHHbIe
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 = a N;j x M;j x EFokauy,s, j X fs, i X Ss(V) 2)
j
rae:

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

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

Mj = yCpeAHeHHbI npober [KM] KaxAoro TPaHCMoOpPTHOro CpeAcTBa kaTteropum
j 3@ onpejeneHHbIV Nepuoj BpeMeHU,

EFoksy,sj = MaccoBbli KO3pPuumeHT BblibpocoB OKBY ans TPaHCMOPTHLIX CPeACTB
Kateropuwu j [r/km],
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Fs,i maccoBas gona OKBY, koTopas MOXeT 6bITb OTHECeHa K pa3mepy vactuy i,

Ss(V) = NOnpaBoOYHbIA KOIQPULIMEHT ANA CpefHeil CKOPOCTU MepesBudKeHNs
TPaHCMOPTHOIO CpesCTBa V.

YKasaTesb j - 3TO KaTeropus TPaHCMOPTHbLIX CPeACTB (TO Xe YTo 1 B ypaBHeHuW 1). YKasaTesb S -
3TO UCTOYHUK TY, TO ecTb M3HOC Nokpbiwek (T) nam TopMo3os (B). Pasmepsl yactuy, i - 310 OKBY,
TH10, TH25, TH1 1 THo.1.
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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 2-3 KoapdpunumeHTbl BbiGpocoB OKBY pans kateropmum 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:

N .. .
EFrser pov = ;Xle QCF; EFrspr pe 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+(1.383 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 aBtobycoMm — 6bin BbiBeAeH MNyTeM JIMHEMHOW perpeccum €  WCMo/Ab30BaHMEM
3KCNepUMEHTANBbHbIX AaHHbIX.

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 2-4 PacnpepeneHve no pasMmepy 4YacTuvl, USHOCA NOKpPbILLIEK

Pasmep vactuy (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 ¢ KoadduLMeHTaMN BbIBPOCOB OTPaboTaHHbIX ra3oB, CKOPOCTb TPAHCMOPTHOrO
CpeACTBa OTHOCUTCS K CpejHell, a He MOCTOSHHOW CKOPOCTW noesakn. NHTeHCMBHOCTb 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. BbIrnsanT cnegyromm
obpasom:

V <40 Km/u: St(vV) = 1.39
40 km/4/ <V <90 Km/u: St(V) = -0.00974AV + 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

M1 ¢
1.4 \
12 \ MNonpaBska
0 Ha CKOpOCTb
' -~ [St(V)]

0.8

0.6
30 40 50 60 70 80 90 100

Ckopoctb TC [V] (KMm/4)

PucyHok 2-2 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 2-5 KoappunumeHtol BbiGpocoB OKBY pns kateropmm umuctoyHukos 1.A.3.b.vi,
M3HOC TOPMO30B 0PO>KHbIX TPAHCMOPTHBIX CPEACTB

KaTteropusa Koa¢pdurumeHT BoIGpOCOB Awvana3oH Kop kauecTBa
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:
1 B: CTaTncTnyeckn HesHaumMble K03 ULIMEeHTbl BbIBPOCOB, NONyYeHHbIe Ha OCHOBe
HebOoNbLLIOro KOMMJIekTa AaHHbIX U3MepeHNii, NoABEPrHYTbIX MOBTOPHOWN OLIeHKe.
1T C KoaddumumeHTbl BbIBPOCOB, NOMIyUEHHbIE Ha OCHOBE MMEIOLLIMXCA AnMTepaTypHbIX
NCTOYHMKOB.
1 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
TPaHCMOPTHbLIM CPeACTBaM H0/bLION FPY30MOABEMHOCTU:

E':TSP,B,HDV = 313CLCFB C.E':TSP,B,PC (6)

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

LCFs=1+0.793 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,

Ta6bnuua 2-6 PacnpegeneHuve no pasmepy 4acTvl, N3HOCa TOPMO30B

Pasmep yactuy (i) MaccoBas gons (f+,i)
OKBY
OKBY 1,000
TY10 0,980
TH25 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
Il 1.0 TN
kKospduume 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] (KMm/4)

PucyHok 2-3 MonpaBouHbIli K03$PULMEHT HA CKOPOCTb AN BbIGPOCOB YacTvL, M3HOCA

TOpMO30B
V <40 Km/u: Se(V) =1.67
40 kM/4/ <V < 95 KM/u: Se(V) = -0.0270AV + 2.75 (8)
V > 95 km/u: Se(V) =0.185

B AaHHOM cCnyyae rmonpaska Ha CKOPOCTb HOPMAasM3yeTca Mpu CKOPOCTU 65 KM/4, 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 aBTOMOBUASAX, N B 3TOM Cayyae ero ciegyeT MUCMoab30BaTk AN1A BCeX
KaTeropuin TpaHCMOPTHLIX CPeACTB.
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O BbI6poCax B3BELUEHHbIX B BO3AyXe 4acTul, 06pasyloLLMXcs B MpoLecce U3HOCa AOPOXHOro

NMOKPbITUA, VIHq)OpMaLI,I/IFl NnpakTnyeckn HeaoCTynHa. Pacyer Bbl6pOCOB ocyullecTBndaeTca B
COOTBETCTBUIW CO CneyroLMM ypaBHEHNEM!

TEri= @  Njx Mx EFg;j x fa;i 9)
i
rae:
TEr;i = CyMMapHble mokas3aTenu BbIBPOCOB 3arpsAsHsioLlero BewectBa |

obpasyllymecs B npouecce K3HOCA JAOPOXHOFO  MOKPbITUS 33
onpesesieHHbIN Nepuog BpeMeHn 1 A1 onpesesnieHHol Tepputopun [rl,

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

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

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

frii = MaccoBaa gona OKBY, obpasyrollmxcad BO BpemMs M3HOCA JOPOXHOro

MOKPbITKSA, KOTOPAast MOXET 6bITb OTHECEHA K pa3mepy vacTuy i,

B yrnybneHHon MeToA0N0rMM NPUBOANTCA TONBKO B3BELLEHHas Knaccudurkauma pasmepa vactuy,
N3HOCa AOPOXHOrO MOKPbLITUS, MPU COCTaBNEHUN KOTOPOW 3a OCHOBY OblAN B3ATbl pe3y/bTaThbl
paboTbl Klimont n ap. (2002 r.). B Tabanue 3-7 npuBOAUTCA MpeaBapuTesbHbI 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
KonmyecTsa WMHPOPMaLMM N XapaKTepU3YHOTCA BbICOKOM CTeneHblo HeorpeAeneHHocTn. B
Tabnuue 3-8 npmsoanTca maccosas fons OKBY Ansa pasnnyHbIX pa3smMepos YacTul,

Ta6nuua 2-7 KoappunumeHTbl BbIGpocoB OKBY, o6pasyloLimxcs Bo BpeMs U3HOCca
AOPO>KHOIO NMOKPbLITUSA

KaTeropusa KoadpPpuuneHt Kopa kauecTBa
TPaHCNOPTHOrO BblI6pOCOB (r/KM)
cpeacTBa
()
[ByxkonecHble 0,0060 C-D
TPaHCNOPTHLIE
cpeAacTBa
JlerkoBble aBTOMOOWIN 0,0150 C-D

(@Z
(e}

Pykosoacteo EMEMN/EAOC no nHBeHTapm3auuum Bbl6pOCOB 3arpsAsHAOLWMNX BeLLecTB,

2019

26

[a)

O

(a=)
-
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TC manon 0,0150 Cc-D

rpy3onoAbLeMHOCTU

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

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

Ta6nuua 2-8 PacnpeaeneHue no pasmepy HacTUL, N3HOCa OPOXKHOro NOKPbITUS

Pasmep yactuy, (i) MaccoBas gons (fr,)
OKBY
OKBY 1,00
T 10 0,50
T2 5 0,27

M3-3a HefOCTaTOUHOrO  KoAM4YecTBa SKCNepPUMEHTAa/IbHbIX  AaHHbIX, Mbl HE€ BKJIH4YWIN
K03¢¢I/ILI,I/I6HTbI Bbl6p0COB ANA N3HOCa AOPOXHOro nokpbITUA, CBA3aHHbIE C MCNO/Ib30OBaHMEM
LLNMOBaHHbIX NMOKPbILEK, XOTA MPU3HaAeTCd, YTO B HEKOTOPbLIX CTPaHaX 3TOT TN Bbl6pOCOB MoXeT
ObITb cyiecTBeHHbIM MCTOYHUKOM Bbl6pOCOB YacTtuny,.

234 AsTSITUOURO 6171SaduduRa URSt Ol Addt sSd08
Mozxoa, NpeAnonaratoLlmii yueT TEXHONOMMM YCTPaHEeHNS 3arpsa3HeHNs OKpyXatoLleli cpefbl, He
aKTyaneH Ans JaHHO METOA0NOMUN.

235 Ol uus8d a0 UstdodsTifradsulr OdaTdfFZuUsTR
|/|H¢OpMaLLMF| O CTaTUCTN4YeCKnX AaHHbIX NO OcyUJ,eCTBJ'IﬂeMOF/'I AeATeNnbHOCTU, KaCakoWwnXca N3HoCa

NOKpbILLEeK, TOPMO30B U JOPOXHOr0 MNOKPbITMSA, npusoguTcs B [nase 1.A.3.b “ZlopOoxHbIN
TpaHCNOpPT", MOCBALLEHHOM BbIbpoCaM OTPabOoTaHHbIX ra3oB OT 4OPOXHOro TpaHCMopTa.

24 CTpyKTypa BugoobpasoBaHMUH

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 2-9TMAY, cBfi3aHHble 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

ycpeAHeHHOe 3HaYeHre BCeX 3HaUYeH WA, KOTopble MPUBOAATCA B Pa3fINYHbIX oTYeTax. JanasoHsl,

noAo6HoM «CpefHUM»  3HaueHueMm
npeacrtaBneHHble B Tabanue 3-10, B3ATbl U3 C1eAyroLmMX UCTOUHNKOB: 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 3HaYeHUs B Tabavue 3-9, B3siTble 13 paboThbl
Kupiainen u Klimont (2004)

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

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

J[OPOXHOro

MOKpPbITKA
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1.A.3.b.vi lopo>xHbiii TpaHcnopT: M3HOC NOKpbILWEK U TOPMO30B
aBTOMOGMNEen

1.A.3.b.vii [lJo0pO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIr0O NOKPbLITUSA
aBTOoMO6MNaAMM

Ta6nuua 2-10 CocTaB YacTUL, U3SHOCA NMOKPbLILLIEK N TOPMO30B € TOUKW 3PEeHNA HaNn4us
pPa3nnyYHbLIX METAN/I0B, MOHOB, a TaK>XXe 3/IEMEHTapPHOro N OpraHNYecKoro
yrnepoga (B 4acTaAX Ha MUIJIMOH Ha KOHKPETHbIV Bec).

PacnpeaefeHne anemeHTOB
SnemeHT MokpbILykm Topmosa
SHJAHCTHV|C IVIVIH IVIdKU SHAHYCHV|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 T70 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 o544 [eleyae) £Z/U £Z1TOoUU
MpumeyaHue:
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1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOoMO6MNaAMM

EC = anemeHTapHbIli yrnepog (3Y), npegnonaraetcs, uto 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).

3 KauyecTBO AAHHbIX

3.1 NpoBepka AOCTOBEPHOCTU

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.

OZHNM 13 NPOCTbIX NOAXOAOB K MPOBEPKe AOCTOBEPHOCTYN ABNSAETCA COMNOCTaBNeHVe pe3ynbLTaTos,
NOJlyYeHHbIX MOCPeACTBOM WCMOAb30BaHUA 3TOMO0  MeToAa, C pesynbTaTaMu U3 ApYrux
WHBEHTapM3aunii, a Takxke onpegeneHne CornacoBaHHOCTM NMPOMOPLMM YaCTUL, He CBA3AHHbIX C
Bbl6pOCamMy OTPabOTaHHbIX ra3os.

3.2 Kputepuwu BpemeHHOro pasykpynHeHus

Tak kaKk ko3ddMLMeHTbl BbIOBPOCOB, MNpeAcTaBfieHHble B AAHHOW rnaBe, SBAAOTCS
YHUBEPCaNbHbLIMU, 1N Pa3/INYAIOTCA TONBKO € TOYKM 3pEHUA 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 nase 1.A.3.b “[OpOXHbIA TPaHCMOPT”, NOCBALLEHHOM BbIbpocamM 0TPaboTaHHbIX
rasoB OT JOPOXHOro TpaHcnopTa. O4HaKo CTOUT MNPUHSTE BO BHUMaHWe, YTO MO Mepe yBenyeHns
BPeMeHHOro paspeLleHuns byaeT HeObX0ANMO y4YeCTb BAVSHNE BNAXHbIX MOrOAHbIX YCIOBUIA, 415
yero NoTpebyeTcs Kakor-To COOTBETCTBYHOLLNIA NOKa3aTenb.

3.3 OueHKa HeonpeaeneHHOCTU
331 goUasdOodfrouuUsTZ I RUzZ33RHROUTI 3 181 SU0sOi

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:

1 peuenTopHOe MOAeNMpoOBaHME Yy 060UMHBLI AOPOrM B “ropsauMx Toukax” 3arpsisHeHUs
rOPOACKOM cpeAbl NAW B aBTOAOPOXHbLIX TOHHENAX;

Pykosoacteo EMEMN/EAOC no nHBeHTapm3auuum Bbl6pOCOB 3arpsAsHAOLWMNX BeLLecTB,
2019 30



1.A.3.b.vi lopo>xHbiii TpaHcnopT: M3HOC NOKpbILWEK U TOPMO30B
aBTOMO6MNen

1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA
aBTOMO6UNsMMU

1 onpejgeneHme Koan4yecTtBa B3BeLUEHHbIX B BO34yXe 4actul n K03¢¢I/ILI,I/IEHTE] N3HOCa C
NMOMOLLBLHO na6opaTopr|x 3KCNEPUMEHTOB;

1 nprnMmeHeHne pacrnpegeneHna 4Yactmy, no pasmepy K KOBq)q)I/ILI,VIeHTaM MN3HOCa B Uendax
nonyvyeHuna q)paKLl,l/Il/I B3BeLleHHbIX YacTul,.

OueBNAHO, UTO KaXJblil 13 3TUX METO/OB CBSA3aH C CyLLIeCTBEHHOW HeonpeeneHHoCTL0. B ciyyuae
C peuenTOpHbIM MOAeNVMpOBaHVEeM bonbluoe 3HaveHne MpuobpeTaeT  MCMONb3yeMblid
XUMUNYECcKin Npodunb, U OCTaTKWU pecycrneHAMPOBaHUSA MOMyT MNPUBECTU 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
06pa3oBbIBaNIOCE B pe3ynbTaTe M3HOCa TOPMO30B TPAHCMOPTHBIX CPeACTB  6OAbLUOWA
rpysonogbemHocT. C Apyroli CTOpPOHbI, cornacHo oueHke Rauterberg-Wulff (1999 r.), msHoc
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.) roBoputcsa 0 TOM, 4TO AnameTp 6onee 90% B3BelUeHHbIX 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 pa3anymni xapakTepHbl 1 B OTHOLLEHUW XUMNYECKOro
coctaBa (Tabnuubl 3-9 u 3-10). OueBMAHO, 4YTO 3TV NpPUMepbl SABAAKOTCA 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

OTnpaBHOW TOYKON AN MepeKkpecTHOW MNpoBepkW  AaHHOW  MeTOAO0NOrMK  ABAAHTCS
K03OPULMEHTBI N3HOCA MOKPbILLEK 1 TOPMO30B, KOTOpble NPeACTaBAAoT CO60 AOBOIBHO TOYHO
YCTaHOB/IEHHbIe 3HaYeHNs. TakMM 06pa3oM, NPUMEHeHVe TUMUYHBIX MPoduIe pasmepoB YacTuL
K 3TUM Ko3pPuMumeHTaM u3HOCa (MeToh 3 B Bbille MPUBEAEHHOM MepeyHe) Takxke MoxeT
NO3BOANTE MONYYUTL MpremMnemMoe 3HadeHne KoapduumeHTa BoIbpoca, KOTopoe byAeT NPUrogHo
ANs COMOCTaBfieHMsA. 3HaveHnsa Ko3ddMLMEHTOB BbIOPOCOB, NMpPeACTaB/eHHble B JaHHOW rnaBe,
6bINN  Takxke MOABEPrHYTbl MepekpecTHOM npoBepke C pe3ynbTaTaMu  UCCIef0BaHUIA
MEeponpuATMIA N0 COCTaBNEHUID WHBeHTapusaumn (Hanpwumep, Flugsrud , 2000 r.) wu
NponopLVOHaNbHOro pacnpejeneHns WCTOYHMKOB (Hanpumep, Schauer wn gp., 2002 r.). B
COOTBETCTBUMN C IMMMPUYECKMM METOAOM MpeAnonaraercsi, YtTo HeonpeAeseHHOCTb cocTaBaseT
nopsgaka ° 50 %.

332 golUusoOodfouuUsTR T Olouusgr a0d&350a8T0$TROU

o

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.
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3.4 O6ecneyeHne/KOHTPONb KayecTBa MHBeHTapusaumm OK/KK

Kakas-To cneumduika oTcyTCTBYET.

3.5 KoopanHaTHasa npuBaA3Ka

Tak KaKk ko3$dMLUMeHTbl BbIOPOCOB, MNpeAcTaB/eHHble B AAHHOW rfaBe, SABAAOTCS
YHVBEPCabHbIMUY, U Pa3iNYatoTcs TOABKO C TOUKM 3PEHUS MOHATUA CKOPOCTU (M Harpysku - ANs
TPaHCMOPTHBIX CPeACTB 60/bLUIONM rPy30M0ABEMHOCTI), TO MPOCTPAHCTBEHHOE Pa3yKpyrHeHue, Mo
6osblUe YacTh, OTHOCUTCS K JAaHHbIM MO OCYLLEeCTBASIEMOM JeATenbHOCTU. [JaHHbIA BOMPOC
obcyxgaeTcsa B rnase “lopoxHbIV TpaHCnopT”.

3.6 OTYeTHOCTb N AOKYMeHTauunsa

Kakas-To cneumndurka oTcyTCTBYeT.

3.7 Hambonee yssBMMble acnekTbl/MpvopuTeTHble 06/1aCTU AaHHOM
MEeTOoA0JI0TU, KOTOpble TPe6ylT MNpoBeAeHUs AONOJIHNTENIbHbIX
N3bICKaHUA.

Huxe npeacTaBneHbl onpejefieHHble ys3BMMble acMekTbl HacTOsALLe MeTOZON0TMK, KOTOopble,
TakMM 06pasoM, ABASIOTCA NMPeiMeTOM AanbHelLWnX N3bICKaHNA.

1 jouUs GURSS MR RO SJ oF RRAW U R? -QGIRGBHRTa ORSE T
a) a) ,ﬂ,aHHaﬂ MeTOo40/10TNA OCHOBbIBAETCA Ha 3KCNEPUMMEHTA/IbHbIX AdHHbIX, KOTOpPblEe, B
CBOHO ouepep,b, OXBaTbIBakOT pa3n|/|\-|Hb|e TnnNbol ﬂOKprLIJeK n AOpO)KHOFO I'IOKprTI/Iﬂ. ﬂ,ﬂﬂ

NCCneAoBaHNSA  OTHOCUTENbHbLIX 3PdEeKTOB  PasANYHbBIX  COYEeTaHWN  “MOKpPbILLKA-AOPOXHOE
NoKpbITME", BK/IOYas FPyHTOBbIE 4OPOrY, HeobxoaMMO 6onee noagpobHas nHGopmMaLums.

1

T jouls OUSUOUUT O TRUORSEBDPRaAURSS8NRR

b) 6) TlpeaBapuTeNbHbIN BapuaHT 3HadeHUn Ko3PPUUMEHTOB BbIOBPOCOB ANIA M3HOCA
achanbTa CBSI3aH C BbICOKOV CTEMeHbIo HeornpegeneHHoCTU. TakuMm 06pa3om, 1 B 3TOM C/lyyae ANs

nosydeHusi 60siee TOYHbIX 3HAYEHWI HEOo6XOAMMbI AOMOAHUTE/IbHbIE 3KCMEepPUMeHTaNbHble
JaHHble.

1

f JouUs OUSUOGUUI ONROREETRB80 0GURSS8NRR

Q) B) Micnonb3oBaHme WNMOBaHHbIX MOKPbILEK NPUBOAUT B HEKOTOPbIX CTPaHaxX K BbICOKOM
NHTEHCNBHOCTU M3HOCa JOPOXHOIro NOKpPbITUA, XOTA Ha AaHHbII7I MOMEHT B HallleM pacnops>XeHnn
OTCYTCTBYeT Kakas-nmbo oduumanbHas UHOOPMaALMA  OTHOCUTENbHO  MOCNeACTBUMA KX
NMPpMEeHEHNA C TOYKW 3peHnA Bbl6pOCOB B3BELLUEHHbIX B BO34yXe 4YacTul,. M3-3a HeaA0CTaTO4YHOro
KOn4yecTBa 3KCNepUMeHTaZlbHbIX AaHHbIX, Mbl He BKAKYUNIN K03¢¢I/ILLI/IeHTbI Bbl6pOCOB ansa
LNMOBaHHbLIX MOKPbILWEK, XO0TA MPW3HAeTCd, UYTO B HEKOTOPbIX CTpaHaX OHW MOTyT ABAATbCA
cywecTtBeHHbIM NCTOYHUKOB Bbl6pOCOB yacTumy,.
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1.A.3.b.vi [lopo>kHbIii TpaHcNopT: U3HOC NOKpbILWEK U TOPMO30B
aBTOMO6GMUNEen
1.A.3.b.vii [JopO>XHbI# TpaHcNOpPT: U3HOC AOPOIKHOIro NOKPbLITUSA

aBToOMO6UNAMM
1
T NostsoaoUORSUITUU8®d hIsTRHS
d) r) OueHb YyA3BMMBIM acnekTOM JaHHOW  MeTOAOoNIorMM  SBASEeTCA  BKNaj OT

pecycneHAMpoBaHWS ZOPOXHOM NblIW. B paMKax 3KCMepUMEHTOB, OCYLLECTBASIEMbIX B TOHHENE U
Ha OTKPLITOM BO3/yXe, HEBO3MOXHO Pa3AenuTb TOAbKO YTO BbIGPOLUEHHbIE B3BeLUEeHHbIE
YacTULbl M3HOCA MOKPbLILEK W TOPMO30B, OT pPecycreHAVpOBaHHOrO MaTepuana, NpUUMHOL
06pa3oBaHNsi KOTOPOro CTanu Te Xe WCTOUHMKU. B CyLHOCTW, 4YacTb pecycreHAnpoBaHUs
BK/IIOUAETCS B NpeanaraeMble KoadouLMeHTb BbIGPOCOB.

1

T pUT OOusgs tsfUlRa

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.

4 Tnoccapum

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. MoA06HbIe YacTuLbl MOryT 06pa3oBbIBaTbCA B
pesynbTaTe MexaHNYecknx NpoLeccos (MCTUpaHue, ApobneHure, n3MenbyeHue, 1 T.
A)

Menkune yactupl YacTtuubl pasmepom < 2.5 MKM (TY,.5).

AaepHole yacTmubl | Pasmep 4actuy BapbupyeTcs B AmanasoHe oT 0.003-0.050 Mkm, yTo o6pasyeT

(Takxe UM3BeCTHbl Kak | sBHOe JorapudmMmyecks 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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6 HaBepaeHwve cnpaBoOK

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 odumumanbHom canTe LUIMIMB 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 SBNAETCA BaXHbIM C TOYKW 3peHUs
06BACHEHNS LUMPOKOTO AMana3oHa 3adUKCMPOBaHHbIX MoKa3aTeein NHTEHCMBHOCTY BbIGPOCOB, U
MOXeT MOoMOYb B MpoLecce onpejeneHns HeornpeAeneHHOCTel N CIOXHOCTER, CBA3AHHbIX C
oLleHKol BKNaga B TH NCTOUYHMKAaMK, HE MMeLLMX OTHOLLIEHME K BbiIBpocam 0TpaboTaHHbIX ra3os.

[nsa oueHKN NHTeHCUBHOCTU Bbl6pOCOB Mcnonb3oBanncCb TP OCHOBHbIX NOAXOA4a:

f onpegeneHvie BbIGPOCOB YacTUL, MyTeM HEMoCpPeACTBEHHbIX N3MePEHU C UCMo/b30BaHNEM
NabopaTopHOro  MOAENMPOBAHMS  3KCMIYaTaUMOHHOMO  peXxuma Kojec U TOPMO30B
TPaHCMOPTHOrO CPeACTBa;

1 oTbop nNpob6 w1 aHanuM3 TBepAblIX 4YacTuy B atMochepHOM BO3gyxe W MocaeayloLlee
npMMeHeHvie MeTOZOB MPOMOPLMOHANLHOIO pacrnpeseneHns WUCTOYHUKOB (peuenTtopHoe
MOZeNnpoBaHve);

 obbegnHeHVe Npoduns pacnpegeneHns YacTuL, No pasMepy € M3MepeHHbIMY NokasaTensimu
MHTEHCUMBHOCTW M3HOCA B Lie/ISIX OLeHKM BbIGPOCOB YacTuL, ONnpesenieHHOro 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
nccnegoBaHuii (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 mMogenvpoBaHus
MN3HOCa MOKPbILEK B Lensix UCCNeAoBaHNS CTPYKTYpbl M BUAOOOPa30oBaHMA BblbpacbiBaeMbIX
yacTuL, NPUMEHSCS BpaLLarowmiica bapabaH.
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Hanbonee wWMpPOKO NPUMEHMMOV MeTOAMKOM onpejeneHus Mokasatenei WHTEHCMBHOCTU
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.) unn TUNUYHaa CTpykTypa (Npodunb) maTepmana, UCMNoabL3yemMoro A5 MNPOM3BOACTBA
nokpbliwek (Rauterberg-Wulff, 1999 r.; Abu-Allaban n gp., 2003 r.). JaHHbIi MeTOh Takxe
YyNoOMUHAaeTCs Noj HasBaHmeM “6anaHc pearnpyrolleri maccel (EPM)”. Mocne npoBejeHns XopoLLo
CTPYKTYPUPOBAHHbIX CTaTUCTUYECKMX aHaNM30B (Hanpumep, aHanm3a 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 MOKPbILEK 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 6oablUMHCTBE CayyaeB AmanasoHbl dpakumia
B3BeLLEeHHbIX YacTuL, SBASIOTCA NHXEHEePHbBIMY OLleHKaMK, KOTOPble OCHOBBLIBAKOTCA Ha AaHHbIX O
TUMNYHBIX pa3Mepax BblbpackiBaeMblX 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 A5 aHANN3a B3BELUEHHbIX YaCTuLL.

Bce Bbile nepeyncieHHble MeTOAMKM 06/1afaloT  pPsSAOM  HeOTbeMIEMbIX OrpaHUYeHUiA.
PeuenTopHoe MogennpoBaHue JOKHO MO3BOANTL NMOMYUYNTb TOUHbIE KO3PdULIMEHTbI 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
peanbHol 06CTaHOBKe (TO eCTb, 3KCMayaTauuy MOKpbIeK M TOPMO30B), U KOHLEHTPUPYHTCS
TO/IbKO Ha HebONbLUON BbIOOpPKE TUMOB TOPMO3HBLIX HAaKMAAOK WA MoKpbiwek. Kpome Toro,
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1.A.3.b.vi JopO>XHbIA TPAaHCNOPT: U3HOC NOKpbILWEK U TOPMO30OB
aBToMOb6unen

1.A.3.b.vii lo0pO>KHbIi TpaHCNOPT: N3HOC AOPOIKHOIO NOKPbITUA
aBToMo6unammn

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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