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BBEJIEHHUE

DOKolmornyeckass 0e30ITaCHOCTh TPAHCIIOPTHBIX CPEACTB — KOMIUIEKCHAS JTHCI[HIUIHHA,
IIO3BOILIIOINASL  CTYAEHTaM C(OpPMHpPOBaTh IIPOQECCHOHAIBHEIE 3HAHHA CTYAEHTOB IIO
CIIEIHAIbHBIM BOITPOCAM OpraHM3allii M OOECIIeYeHMS 5SKOJIIOTHYecKOH Oe30ImacHOCTH Ha
ABTOMOOIIILHOM TPAHCIIOPTE, HEOOXOAMMBIX HMHKEHEPY IPH PEIIEHHH MPAKTHYECKHX 3a]ay
OpraHM3alMM IIEPEBO30K, TEXHHYECKOrOo OOCIHYKHBAaHHSI H PEMOHTAa aBTOMOOIIBHOIO
TpaHcropra OakajlaBpOB HaITpaBJIeHHS IOATOTOBKH 23.03.03 «OKcCIDIyaTalHsd TPaHCIIOPTHO-
TEXHOJIOTHYECKHX MAIMH H KOMIUIEKCOB» ITPO(IUIL ITOATOTOBKH «ABTOMOOHIIBHBIN CEPBHC).
OTa JUCIMIUIHHA ITO3BOIISIET Pea30BaTh CIEAYIOIIE 3aJauH:

- 3HATh CVIIHOCTE M OCHOBHEIE IIOHSATHS CHCTEMEI SKOJIOTHYECKOH Oe30ITacHOCTH

aBTOMOOMIIIEH, TpeOOBaHHA K KaXIOMYy 3IIEMEHTY CHCTEMBI, BIIMSIOINIX Ha IIPOLECC

3aIrPSASHEHHS OKPYKAIOIIEH cpelpl, IMpoakaMH padoThl aBTOMOOHIIEH, METOIOIOTHIO

VIIPaBIEHNUS 3KOJIOTHYECKONH OEe30IMacCHOCTH aBTOMOOHIIEH, KAaK Ha YPOBEHb BIajeliblia

TPaHCIIOPTHOT'O CPEACTa, TaK H Ha YPOBEHD OpraHH3aIiH JOPOKHOI O ABHKEHILT,

-YMETh AHAIH3HPOBaTh, OPraHH30BBIBATE H  VIIPABISATH COCTOSHHEM  CHCTEMBI

o0ecIrieyeHIs 3KOJIOTHYEeCKO Oe30ITaCHOCTH TPAHCIIOPTHBIX CPEACTE,

- 3HATh CYIIHOCTH H OCHOBHBIE ITOHATHS OCHOBHBIX 3aKOHOB 5KOJIOTHH, OCOOEHHOCTH

B3aHMOJEHCTBHSI TEXHHYECKHX OOBEKTOB C OKpPVYXKAIIeH IIPHPOJHOH CPeIoH,

KH3HEHHBIH ITHKII TTPOMBINIIEHHOH MPOAYKI[HH, OpPraHH3al[HOHHO-ITPaBOBBEIE (DOPMEI

BKOJIOTHYECKOT0 KOHTPOIISL,

- 3HaTh CVIIHOCTE M OCHOBHBIE ITOHSATHS 5SKOJIOTHYECKOH Oe30ITaCHOCTH CHCTEMEBI

TEXHHYECKOH 3KCIUTYaTaliH aBTOMOOIIFHOI'O TPAHCIIOPTA,

- YMETh aHaAJM3HPOBATh M VIIPABISITH COCTOSHHEM 3KOIOTHYECKOH Oe30ITaCHOCTH

CHCTEMBI TEXHHYECKOH SKCIUTYaTal[HH aBTOMOOIIFHOI'O TPAHCIIOPTa.

KaxxIapIH CIIEIHAaCT, CIEIHAIM3HPYIOIMHIICS B KaKOH-ITHOO Y3KOH OOIacTH, TOIKEH
3HATh O BO3MOXKHOCTSX, JIOCTOMHCTBAX H HEJOCTaTKaX TPAHCIIOPTHBIX CPEICTB, a TaKXKE O €ro
BIMSHHM Ha OKPYKAOINVIO cpexy. MecTo M HasHaueHHE Y4YeOHOIo Kypca «IKOJIOTHYECKAA
0e30ITaCHOCTh TPAHCIIOPTHRIX CPEACTBY» OIMPEAEISeT IPHOPHTET B HEM 3aJlay aHallH3a, HMEFOIIIX
OOJIBIIYIO ITO3HABATEIBHVIO IIEHHOCTh. OTHOH H3 BaXKHEHIIMX COCTAaBHBIX 4YacTeH Y4eGHOrOo
Ipolecca IpH H3YYEeHHH VKa3aHHOW JHCIMIUIMHEL SBJIIEOTCS ITPAKTHYECKHE 3aHATHSI. OHH
Pa3BHUBAIOT HABHIKH CAMOCTOSTEILHON PadoThI, 3aKPEIIISIFOT B CO3HAHHH CBS3H MEXIY TEOpPHEH
H TIPAaKTHKOH, CIIOCOOCTBYIOT Oolee ITTYOOKOMY PACKPBITHIO IIPOLIECCOB B3aHMOICHCTBHA
TPAHCIIOPTHEIX CPEJACTB H HX BIHMSHHIO Ha OKPYKAIOIIVIO Ccpely. B KaKmoH IIpaKTHYeCKOH
pabore JgaeTcd KpaTKoe TeOopeTHYecKoe OOOCHOBaHHE, HeOoOXOoaumoe I ITOHHMaHHS
H3y4YaeMBIX BOIPOCOB, IIOPSAOK BBIIMOIMHEHHS PpaloOThHI, 3aJaHHSA, a TaKXe KOHTPOJIbHBIE
BOIIPOCEI, OTBETHI Ha KOTOPBIE CITIOCOOCTBYIOT Oojiee TIIYOOKOMY YCBOSHHIO M 3aKPEIUIEHHIO
H3Yy4YaeMoro wmarepHana. B KOHIle KaXmoH mabopaTopHOH paloTel IIPHBOIUTCS CITHCOK
JTUTEePaTYPBI, HEOOXOMMMOH JJI OCBOEHH S JaHHOI'O MaTepHaa.
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JIadoparopHoe 3anaTHE 1

N3YUEHUE BUJIOB BO3JIEMCTBUS ABTOTPAHCIIOPTHOI'O KOMITJIEKCA HA
OKPYJKAIOHIYIO CPEJY

HE-_]II: paﬁuTm: H3YYCHIIC BHIOOB BO3IEHCTBHS dBTOTPAHCITIOPTHOI'O KOMIIIICKCA Hd
OKPVYKAIOIIYIO CPEAY, YUHTBIBAA PAa3JIMTHBIC COCTABIIAIOIITHE 3THX BO3JICHCTBHH.

3HATh: BO3ACHCTBHE TPAHCIIOPTHBIX CPEICTB HA OKPYKAIOIIYIO CPEIY

YMerh. paspadaThIBaTh MEPOIPHSATHS, CBSA3aHHBIE C OOECIIEUEHHEM 5SKOIOTHYECKOM
0€30IIaCHOCTH TPAaHCITIOPTHBIX CPEJICTB

Buagerb: HaBBIKAMH Pa3palOoTKH Mep I10 VIIVUIIIEHHIO OXPaHbl OKPYKAOIIEH Cpedbl Ha
OCHOBE H3YUYeHH I H 0000IIEHHS IIEPEAOBOI0 OTEYECTBEHHOI O H 3apyOeKHOIO OIThITa

dopmvupyemble komMuerennuu: OIIK-2, OIIK-3.

AKTYAJIBHOCTD TeMbI. 3aKIFOYAETCS B OIPEAEIIEHHH BHIOB BO3IEHCTBI TPAHCIIOPTHBIX
CPeACTB I MalbHEHINEro OIPEAelIceHHS CTEIIEHH HX BIHMSHHS Ha OKPY/KAIOIIYIO Cpedy H
CHIDKEHHE BO3MOKHOCTH €€ 3arPs3HEHH L.

Kparkne cBeJJeHHS U3 TEOPHH
BHIBI BO3AEHCTRBIA aBTOTPAHCIIOPTHOIO KoMIUIeKca Ha OC MOKHO H300pasHTh B BHIE

CXCMBI (pIIC. 11): d TAKKE HX ITO3HTHBHBIC H OTPHIIATCIIEHBIC ITOCIICACTBHA
[Ty, EHOpaIHA

>
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PucyHok 1.1 - BHBI BO3AEHCTBHS aBTOTPAHCIIOPTHOI'O KOMIUIEKCA Ha OKPYKAFOIIYIO
cpeny.

PasBHuTHE TpaHCIIOpPTa, COAEHCTBYS IIPOILIECCY ILHBHIIM3AL[HH, OJHOBPEMEHHO CO3HAacT H
yCYI'yOIISIET MHOTHe ITPOOJIEMBEI YeJIOBEYECTBA, KOTOPEIe ITPHOJIMIKAIOT MHPOBYIO KaTacTpody.
TpaHCIIOPT ITOPOKIAET KOMIUIEKC PETHOHAIIBHBIX SKOIOIHYECKIIX ITPOOIIEM.

HantomnbInee 3arpssHeHHe aTMOC(EPHOTrO BO3AyXa ITPOHCXOAHT OT SHePreTHYeCKHX
YCTAaHOBOK, PalOTaloIMX Ha VIJIIEBOZOPOAHOM TOIUIMBE. KoOmMMYecTBO  3arpssHeHHH
OIPEHEIISIETC S COCTAaBOM, O0BEMOM CKHIAeMOI'0 TOIIIMBA M OpraHH3aIHeH IMPoIecca CrOpaHH L.

OCHOBHBIM HCTOYHHKAMH 3arpsHeHHI aTMoceprl SBirsroTcs TC ¢ JIBC.

OCHOBHBIE BHIBI BO3JACHCTBHS 1 Ha OKPYXKAIOIYIO CPedy H IIPHPOIHBIE PECYPCHI —
SATRANTIATTIS mersarTmItIaar mermasTharar AT SATABIINHX T'a30B JABHTaTelIei, BEIOPOCH BPeTHBIX

OOKYMEHT NOAMMUCAH 2
ANEKTPOHHOM NOOMUCHIO COMIUIEKCOB TPAHCIIOPTHOH HH(PPacTPyKTYPHI,
CEDTHd]HHET: 12000002A633E3D113AD425FB50002000002A6 3 CTOYHBIMH EG,I[HI‘HH[:, BachEHI[E HpIIﬂGpGHq‘IDﬁ
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ITOYBBI OCEHAIOIMMMH TOKCHYHBIMH KOMITOHEHTAMH, BO3JEHCTBHE TPAHCIIOPTHRIX IIIYMOB,
0o0pa3oBaHHE OTXOOB.

ABTOMOOHIIbHBIH TPaHCIIOPT, SBIITIOIIMIICS OJHHM H3 OCHOBHBIX (PAaKTOPOB SKOHOMHKH
Poccui, coxXpaHsgeT JOMHHHPYVIOIIYIO POIb B 3ar PA3HEHHH OKPYKAIOIIEH CPEJIBI.

HeratnBHoe BIHSHHE B IIEPBYIO OUYEpPeAb IIPOSBISIETCS B KPVIHBIX TOpoJax H
METAITONHCaX, Ha TEPPHTOPHSIX, XapaKTEPH3YIOIHXCS HHTEHCHBHBIM JIBHKEHHEM TPAaHCIIOPTA.

Bo3gelcTBHE aBTOTPAHCIIOPTA HA OKPYXKAIOIIYIO CPeAy BO MHOI'OM OIIPEAEIISETCS
TEXHHYECKHM COCTOSHHEM IapkKa 1C H KaueCTBOM HCIIOIB3YEMOI'O TOIIIHBA.

[ Ipon3BOAHMEIE MOAENH OTE€UYECTBEHHBIX aBTOMOOWIEH Ha HECKOIBKO JIET OTCTAKOT IIO
BCEM OCHOBHBIM ITOKa3aTelIsIM (3KOHOMHYHOCTH, SKOJIOTHYHOCTH, Haje KHOCTH, 0e30IacHOCTH)
OT aBTOMOOWIEH, BBIIIYCKAEMBIX B ITPOMBIIIUIEHHO PAa3BHTBIX CTPaHaxX, H IIPEXKJe BCErO He
VIOBIETBOPSIOT COBPEMEHHBIM 3KOJIOTHYECKHM TpeOoBaHHAIM. B yCIOBHSX OBICTPOro pocra
ABTOMOOHIILHOI'O IIapKa 53TO IIPHBOAUT K eIle OOIBIIEMY BO3PAaCTaHHIO HETaTHBHOIO
BO3ICHCTBHS Ha OKPY2KAIOIIVIO CPENY.

AHam3 TeHICHIIMH pa3sBUTHSI aBTOMOOIIBLHOIO ITapkKa PoCCHM M €ro BO3ACHCTBHS Ha
OKPYKAKOIIYIO IIPHPOJHYIO Cpedy IIOKa3bIBAET, 4YTO IIOJMTHKA, OPHEHTHPOBAaHHAS Ha
SKOIOTHYeCKYI0 OeszomacHocTs TC, momxHa OasHpoBaThCAd Ha KECTKHX 5HKOJIOTHYECKHX
HOPMAaTHBAX, COOTBETCTBYIOIMX MJEHCTBYIOIIHMM MEXIAVHAPOAHBEIM TpeOOBAaHHSAM, H Ha
3(p(peKTHBHOH CHCTeME KOHTPOIS HaJ HX COOIIOLeHHEM.
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PucyHok 1.2 - CxXemMa BO3AeHCTBHSI aBTOTPAHCIIOPTA Ha OKPYZKAIOIIYIO CPEAY C YUETOM HX
OTJeJIbHBIX COCTARIISIOINX 3JagaHHe

1. B COOTBETCTBHH ¢ HHAMBHAYaIbHBIM 3aJaHHEM IIPEIIOAaBaTElIsd OIPENESIIHTG BHJBI
BO3JEHCTBHI aBTOMOOHMIS Ha OKPYAAIOIYVIO cpedy. JaTh XapaKTepHCTHKY 3TOMY BHIY
BO3IeHCTBHAL.

2. Ornpenenurhs CTENEHh BIHSHHS Pa3siIHYHBIX BHIAOB BO3AcHCTBHA TC Ha OpraHH3M
YeJIOBEKA, B 3aBHCHMOCTH OT ITOIIYUYEHHOIO HHIHBHIYAJIbHOI'O 33 aHHS.

3. [IpoaHanH3upoBaTh H c(hOPMYIHPOBaTh METOJBI CHIDKEHHS 3TOrO BHJAa HETaTHBHOI'O
BO3AeHCcTBHA T C Ha OKPYKAIOIIYIO CPENY H OPraHH3M YeJIOBEKA.

KoHT POJIbHbBIE BOIIPOCHI K TEMC 3aHHATHH

1. Kak TpaHCITOPTHEBIH MTOTOK CYMMAapHO BO3AEHCTBYET Ha OKPVYKAIOIIVIO Cpeay?

2. BEIOpOCH TOKCHYHBIX BEIMIECTB OT TPAHCIIOPTHERIX ITOTOKOB. MIX XapaTKepHCTHKA.

3. IIyTH CHIDKEHHS BO3JIEHCTBHS TPAHCIIOPTHRIX ITOTOKOB Ha OKPYKAIOIIYIO CPELY.

4. IIlym tpaHcopTHOro rnoroka. Knaccudukaima rrymoB. KpHrepnn BO3AeHCTBHSI Ha
YEIIOBEKA.

5. DNeKTpOMAarHWTHBIE H3IYUYEHHS TPAHCIIOPTHOIO IIOTOKA. BpemaHble BO3AEHCTBHSI
3IIEKTPOMArHUTHBIX M3TTYUEHIH Ha YeIIOBEKa.

0. Bo3geHCcTBHE TPaHCIIOPTHOH BHOpAIIHH Ha BOAUTENIS H ITaCCaKHPOB aBT OMOOMIIS, H Ha
OKPYKAFOIIYIO CPELY.

7. BUapl BO3AeHCTBHH aBTOTPAHCIIOPTHOIO KOMITJIEKCA Ha OKPYKAIOIIYIO CPEdY.

8. OrTarml, XapakTep, MoKa3aTelIH H (paKTOphl BIIASHHS Pa3/IMYHBIX BHAOB BO3JCHCTBHIA

TC Ha OKPYXAIOIIYIO CPELY.

CnHcok pekoMeH/IyeMOH JIMT epaTyYphL:
IlepevyeHb OCHOBHOM JIMTEPATYPhI:

1. Jmmurpuera, M.A. Dkomorumdeckas O€30IIaCHOCTE KaK YacTh MEKIYHAPOIHBIX
orHomennii / H.A. JImutpueBa, O.B.[IInmenmx ; MHHHCTEPCTBO HAyKH H  BBICIIETO
oOpaszoBaHHg PO, DeepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE O00pa30BaTelIbHOE YVUPEKIESHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (peflepalbHBIN YHHBEPCHTET», MHKEeHEPHO-TeXHOIOITHYECKas
akagemud. — PocroB-Ha-J/lony ; Taranpor : WM3garemsctBo IOXHOro ¢emepanbHOro
yHHBepcurera, 2018, — 74 ¢. — Pexmm  jgocryma: | II0  IIOAIMMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

IlepeyeHb JOMOJTHATEILHOH JIMTEPATYPBL:

KoznoB, IO. C. Dkomormdeckad 0e30IIaCHOCTh aBTOMOOHIILHOIO TpaHCIIOpTa : |[yueO.
rmocobue] / 1O.C. Kosno, B.II. MensmoBa, U. A. Carkun. - M. : Arap, 2000. - 175 c. - Ilpmun.:
c. 171-173. - bubnuorp.: c. 174-176. - ISBN 5-89218-095-5

Momnomaiios, B. A. be3omacHOCTE TPaHCIIOPTHBEIX CPEACTB . yueOHoe IocolHe g
CTYIAEHTOB BY30B, OOYYAIOMIMXCS II0 HAIIPaBJIEHHIO ITOATOTOBKH OakalaBpoB « 1 eXHOIOrHsI
TPAHCIIOPTHBIX IIpoIeccoB» (MpoQmiIH IOArOoTOBKH: «OpraHmzanusid H Oe30MMacCHOCTE
IBIDKEHISD», «PaccieoBaHHe H AKCIIEPTH3a JOPOKHO-TPAHCIIOPTHRIX ITPOHCIIIECTBHIT») / B. A.

Momnomaios. — TambOor : TaMOOBCKHMH T'OCYZAapCTBEHHBIN TEeXHHYECKHH YHHBepcHTET, ObC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TekcT : sIeKTPOHHBIH // BIeKTPOHHO-

onbnmuoreynas cucrema IPR BOOKS : [carit]. — URL: http://www.iprbookshop.ru/63842.html
CapkucoB, O.P. 3xomormyeckas Oe30MaCHOCTh H 3KOJIOIO-IIPaBOBEIE IIPOOIIEMBI B

ofmacTu RarngazHeHud oknvxkarormeii cnensr / O P, Capkuicop, E.JI. JIroGapcxuit, C.51. KazaHIieB.
[NIOKYMEHT NOANUCAH
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JIadoparopHoe 3anaTHE 2

[TPOBJIEMEI OBPAIIIEHUA C OTXOJAAMW HA ABTOTPAHCIIOPTHEIX
ITPEJITPUATHAX

HE-_]II: pﬂﬁﬂThI: O3HAKOMIICHHC CTYACHTOB C OCHOBHBIMII HpDﬁHEMﬂhﬂ[ Gﬁpaﬂ[EHIIH C
OTXOJaMH Hd dBTOTPAHCIIOPTHBIX IIPCAIIPHATHAX, H3VUCHHC HCIATHBHOI'O BIIOISHIIA OCHOBHBIX
TEXHOJIIOTHUCCKHX IIPOLECCOB HA IIPCAIIPHATHAX dBTOTPAHCIIOPTA H HCTOYHHKOB BEIIPHBHEPHIﬁ

OKPY’KaIOIIEH CPeIbl.

[Tocre BBRITTOIMHEHH S ITPaKTHYECKOH paboTHl CTYAEHT JOIKEH

3HATh: BO3JICHCTBHE TPAHCIIOPTHHIX CPEICTB HAa OKPYKAIOIIVIO CPedy, HallpaBJIEHHS
ITOIIE3HOTO HMCIIOIB30BAHUS IPHPOIHBIX PECYPCOB, SHEPIHH H MATEePHAIIOB TIPH 3KCIUTyaTalll,
PEMOHTE H CEPBHCHOM OOCITYKHBAHHH TPAHCIIOPTHBIX CPEICTB

¥YMeTh:. OIPEJNENSTh KOIMMYECTBO OTXOMOB, IONYYEHHBIX B PE3YIbTaTe 3KCIUIyaTal[HH H
PEMOHTa TPAHCIIOPTHBIX CPEACTB; pa3zpadaThiBaTh MePOIIPHATHS, CBSI3aHHBIE C OOECIIEYEHHEM
3KOIIOTHYECKOH Oe30IIaCHOCTH TPAHCIIOPTHBIX CPE/ICTR

Buagers: yuera, cOopa, XpaHEeHHSI OTXOHOB C COOMIOJIEHHEM HOPMATHBOB, IIPABII H
TpeOOBAaHMH, HABBIKAMH Pa3paloTKH MEp II0 VIVUIIEHHIO OXpaHbl OKPY/KAFOIEH CPEeJbl Ha
OCHOBE M3YUYEHH S H O00OIIEHHS MEPEAOBOIO OTEUECTBEHHOI'O H 3apPYOEKHOTO OIThITa

@ opmupyembie komerennuu: OIIK-2, OIIK-5.

AKTYAJIBHOCTH TeMbl: B IIPOIECCE JESATEILHOCTH IPEANPHSTHI aBTOCEPBHCA
ITPOUCXOANUT OOIBINOE BBUIEIIEHHE OTXOJOB HETaTHBHO BIHSIOIIHX Ha OKPYKAIOIIVIO CPELY,
IIOATOMY  BBISIBIIEHHE HCTOYHHMKOB 3arps3HEHHH, BHIOB OTXOJAOB Ha KaXJIOM 3Talle
TEXHOJIOTHYECKOIO  IIpOIlecca, a TakKkKe  ONpPeleleHHEe  OTBETCTBEHHOCTH  KaKJIOro
OTBETCTBEHHOI'O JIMI[a IIO3BOIIMT IIpOaHaAIH3HpPOBaTh M  YCOBEPIIEHCTBOBATH PaboTy
ITPEIIIPUSITHS, 00eCIIEUHTh €TI0 3KOIOTHYECKYIO O€30I1aCHOCTb.

Kpﬂ'l' KHE CBC/ICHHH H3 TCOPDHH

OnHOH M3 HanOoJIee BaKHBIX 3aJ1ad ITPH JIESTEIIbHOCTH aBTOCEPBHCHBIX ITPEMIIPHATHH Ha
TepputopuH PD sgeirsercs rpolbiieMa cOopa H YTHIH3ALHH OTXOI0B.

JleNCTBYIOIIEE 3aKOHOIATEILCTRBO Poccuiickon Denepaliy, HOPMAaTHBHAas
JOKyYMeHTaIHs (elepalbHOIO YPOBHS OIIPEJEIISIOT ITPaBOBBIE OCHOBBI OOPAIEHHS C OTXOJaMH
IIPOM3BOJICTBA H MOTPeOlIeHNI H YCTaHABIMBAIOT IS BCeX (PHBRHYECKHX H IOPHIHYECKIX JIHII
00S3aHHOCTH B BOITPOCaX IIPHPOAOIIONIB30BAHI S, COOMIOIEHNS CAHHTAPHBIX HOPM H ITPaBHII.

QenepanbHbIl 3aKOH «OO0 O0OTXOoAax IIPOH3BOACTBA H IOTpelneHHS», «BpeMeHHBIE
IIpaBIHIa OXpaHbl OKPYXKAIoM[ell Cpeapl OT OTXOHOB IIPOH3BOACTBA M IIOTPEOIEHH D)
PACIIPOCTPAHSIOTCS Ha MPEANIPHITHSL, OOBEIMHEHNSL, OPraHH3al[HH, YUPEXKIEHIS HE3aBHCHMO OT
popM COOCTBEHHOCTH H BeJOMCTBEHHOH ITOJUHHEHHOCTH, (H3HYECKHX IIHI[, a TaKXKe
HHOCTPAaHHBIX  IOPHJHYECKHX  JHI[  (Janee HMEHYIOTCSI  ITPHPOJIOIIONB30BATENH),
OCVILECTBIISIONMX JIOOBIE BHIBI IEATEIRHOCTH Ha TeppHTOpHH Poccumrickoit MDeaepallii, B
pe3yilbTaTe KOTOPOH OO0pa3yIoTCs, HCIIONB3VIOTCSI, O0€3BPEKHUBAIOTCS, CKIAJHPVYIOTCSI H
3aXOPaHHBAIOTCSI OTXOABI ITPOM3BOACTBA M IIOTPEOIEHHS, 3a HCKIFOUEHHEM PalHOaKTHBHBIX
OTXOJIOB.

CorimacHo @DeepanbHOMY 3aKOHY «O0 0TX0max IIPOM3BOACTBA M IIOTPEOJIEHHSY,
HHINBHYaIIbHBIE TIPEAITPHHIMATEIIH H IOPHANYECKHE JIHIA IIPH AKCIUIYATal[HH ITPEeAIIPHSATHI,
30aHHH, CTPOEHHI, COOPYAKEHHH M HHBIX OOBEKTOB, CBS3aHHOH C OOpallleHHEM C OTXOJAMH,

00T3aHbI:
AOKYMEHRT TNOANMCAH HBIE M WHBIE TPeOOBAHHU CTAHOBIIEHHEIE
3NEKTPOHHOW NMNOANWUCHIO b P & yu -
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 B 0OIIacTH OXpaHbI OKPYXKAaroINeH ITPHPOIHOH
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- paspabaTelBaTh IIPOEKTHI HOPMAaTHBOB OO0pa3oBaHMS OTXOJOB H JINMHTOB Ha
pa3sMeIleHHe OTXOIOB B IIENSIX YMEHBIIEH KOIMYECTBA HX 00pa30OBaHHA.

PaspaOareiBaeMble ITPOEKTHI COJEpkKaT HH(OPMAIIHIO, SBILTIOIIYIOCS OCHOBOH IS
YCTAHOBIIEHHS HOPMAaTHBOB O0Pa30BAHHS OTXOJOB M JIMMHTOB Ha HX pa3MeIeHHE, KOTOPBIE
OOIDKHBI OBITH YCTAHOBIIEHBI IS KaKIOr'O IIPHPOJOIOIB30BAaHHSI B COOTBETCTBHH C HOBEIM
DenepalbHEIM 3aKOHOM «O0 OoxpaHe OKpyKaromieH cpeabl» (cr. 24). IlomyyeHHbIe HOpPMaTHBEI
CIIy’KaT OCHOBOH JJIS TUIATHI 3a HEraTHBHOE BO3IEHCTBHE Ha OKPYKAIOIIYIO CPEXY, KOTOPYIO
HeOOXOANMO OCVIIECTBIATE B COOTBETCTBHH cO CT. 16 DepepambHOro 3akoHa «OO0 oOXpaHe
OKPYKAIOILEH CPEIBIY.

[Ipempusarus o0sg3aHbl CBOEBPEMEHHO OCVIIECTBISATH BBIBO3 OOPa3VIOIMXCS OTXOMIOB,
TaK KakK JUIHTEIIbHOE XPaHEHHe OTXOJOB Ha CBOEH TepPPHTOPHH IPHBOAHUT K YXYIIIIEHHIO
Ka4yeCcTBa 3eMeJIb H 3aIrPS3HEHHIO ITPHPOIHBIX CPEL.

OTH TpeOOBaHHA JeKIapHPYIOTCS B HOBOM @DelepalbHOM 3aKkoHe «0OO0 oxpaHe
OKPYZKAIOILEH CPEAbI», COrNIACHO KOTOPOMY OTXOJBI ITPOM3BOACTBA M IIOTPeOIEeHNS ITOJIekKaT
cOOpY, HCIIOINB30BAHHIO, 00€3BpEKHBAHHIO, TPAHCIIOPTHPOBKE, XPaHEHHIO H 3aXOpPOHEHHIO,
YCJIOBHSI H CITOCOOBI KOTOPBIX JIOJDKHEI OBITh Oe30ITacHBI JISI OKpYJKaromeH cpeasl (cT. 51). B
COOTBETCTBHH C 3TOH K& CTaThel 3aKOHA OIIPEJIelIeHB] 3alIpelarolie YCIIOBHS IIPH OOpaleHHH
C OTXOaMH.

Ha aBTOTpaHCIIOPTHRIX ITPEANMPHATHAX, a TaKKe IPeITPISTHSX, HMEIOIMX Ha OanaHce
3HAYHTEIFHOE KOIIHYECTBO aBTOTPAHCIIOPTAa H CAaMOCTOSTEIBHO OCYIIE CTBIISIIOIIHX TEXHHYECKOE
OOCIIy’)KHBaHHEe M PEMOHT aBTOTPAHCIIOPTHBIX CPeICTB, ITpobineMa oOpallleHHS C OTXOIaMH
OCOOEHHO aKTyajbHa, TaK KaK B IIpolecce HX padorel oOpasyercsa Oornee 15 BHIOB OTXOJIOB
rmponsBoacTBa, B ToM uncie 11 u Il xiracca omacHocTH.

OTXOIBI IIPOU3BOACTRA HA pacCMaTPHBAEMBIX IIPEATIPHSATISIX 00pa3yIOTCs IIPH PEMOHTE
H TEXHHYECKOM OOCITYKHBAaHHMH aBTOTpPaHCIIOpTa. Kak IIpaBIiio, Ha IIPeAITPHSATHSIX
ITPON3BOAATCA PpaboThI IO PEMOHTY JABHIATEIEH, YCTPaHEHHE HEHCIIPABHOCTEH B arperarax
aBTOMOOIIIEH, HM3rOTOBJIEHHE M PEMOHT JeTaled M VY3JI0B aBToMammH. I[Ipoussomsrcs
KOHTPOJIBHO-THAarHOCTHYECKHE, KPETIEKHBIE, PETYIIHPOBOYHBIE H IPYIHe padOTHI, 3aMeHa Maciia
B MAacCIIOCHCTEMAX aBTOMOOHIIEH.

[Ipn peMOHTe M TEXHHYECKOM OOCIYKHBAaHHH aBTOTPAHCIIOPTA IIPOH3BOJHMTCS 3aMEHa
OTJIEIIBHBIX JeTalleH M VY3JI0B aBTOMOOMIEH, OTCIYKHBIIHX CBOH CpOK. lIpH 3TOM B KauecTBe
OTXOZOB 00pa3yroTcsS IJIOM 4YepHBIX MeTauioB (oTpaloTaHHBIE MeETaJUIHYeCKHe JeTallH
aBTOMOOMIJIEH), MYyCOp  IIPOMBINUIEHHBIH  (OTpaOOTaHHBIE  HEMETAIUIMYeCKHE  JeTalH
aBTOMOOMIIeiT), (HIBTPHI, 3arpsA3HeHHble HeTEMpOoAyKTaMH (TOIUIMBHEIE M MAacCIISHBIE
(HILTPHL), (PHILTP KapTOHHBIH (BO3AYIIHBIE (PHIILTPHI), OTpabOTaHHEIE HAKIIAJKH TOPMO3HBIX
KOJIOJIOK, IIIMHBI ¢ METAJNIOKOPAOM, IIIHHEI C TKAHEBBIM KOPJIOM.

OTpaboTaHHBIE AKKYMYVIIITOPEI MOI'YT CIaBaThCsA Ha IIepepaboTKy B COOpPaHHOM HIIH
pa300paHHOM COCTOSIHHHM. B 3aBHCHMOCTH OT 3TOrO, Ha IMPEMIPHSATHH MOI'YT OOpa3OBEIBATHCS
pasHbBIe BHIBI OTXOMO0B. B ciyuae, eci oTpaboTaHHBIE aKKYMYIISITOPHEIE OaTapeH pa3OHparoTcH,
TO OOpa3yIOTCS CIIEAYIOIMHE BHIBI OTXOJOB: JIOM IIBETHBIX METAIUIOB (B 3aBHCHMOCTH OT THIIA
aKKyMYIIITOpa), OTXOJbI ITOIHMEPHBIE (IUIACTMACCOBBIM KOpITyc OarapeH), OTpa0OTaHHBIH
BJIEKTPOIIMT AaKKYMYJIITOPHBIX OaTaped IIoClle €ro HeHnTpamm3ali HIH O0CaJoK OT
HEHTpaIM3al[MH 3JIEKTponuTra. ECIM HeHTpalmm3ali 53IeKTPOMTa Ha IIPEAIIPHSTHH HE
ITPOH3BOUTCS, B KaUeCTBE OTXOI0B 00pa3yroTca OTpabOTaHHEBIE aKKYMYIISTOPEI.

[Ipu 3ameHe OTpalOTaHHBIX Macell OOpa3’VIOTCS CIEAVIOIHE BHJIBI OTXOOB:
O0TpabOoTaHHOE MOTOPHOE MACIIO, OTpaboTaHHOE TPaHCMHCCHOHHOE Macno. [IpH 3aMeHe Macia B
THAPABINYECKHX CHCTEMAX 3KCKaBaTOPOB 00pa3yeTcs oTpaboTaHHOe THAPaBIHYECKOE MACIIO.

JUIst IMKBH AN IIPOIIMBOB MAcClia B rapakaxX MOI'YT HCIIOIb30BaThCS JPEBECHBIE OIMTHIIKI

AOKYMEHT FNOANWCAH 00pa3yIoTCs APeBeCHBIE OIIIIKH, 3aTPsI3HEHHEBIE
SNEKTPOHHOW NOANMUCHIO ) P AP ?
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B mporiecce TeXHHYeCKOro o0CIyKHBaHI S aBTOTPaHCIIOpTa IS IIPOTHPKH 3aMacIeHHBIX
ITOBEPXHOCTEH HCIIONB3YETCS BETOINL. [IpoMacieHHas BETOIb, OOpasyIOIAsiCS IIPH 3TOM,
HAaITPaBJISIETCSI B OTXO/IBL.

Ha orgenpbHBIX aBTOTPAHCIIOPTHEIX IIPEAIIPHATHAX ITPOH3BOAUTCS MOMKA aBTOMOOHIIEH.
[Ipu sTOM momkHa OBITE OpraHM30BaHa OYICTKa 3arPsS3HEHHBIX CTOYHBIX BOJ IIOCIIE MOHKH
aBTOTpaHcIopTa. OJIHHUM M3 TpeOOBAaHMH, TIIPeABABIISEMBIX K  OpPraHM3alHH  MOHKH
aBTOTPAHCIIOPTA, SBJISETCS Iepeladya HX Ha OYHCTHBIE COOPYKEHHMS. Kak IpaBHIIO, OYMCTHBIE
COOPYKEHHS MOHKH aBTOTPAHCIIOPTA IIPeJCTaBILIIOT cOO0H OTCTOHMHHK C He(pTEIOBYIIKOH THOO
(QrbTpaMu. 37eCh ITPOHCXOANUT OTJEIIEHHE H OCaKAEHHE B3BEIIEHHBIX BEINECTB H OYHCTKA OT
He(TeIMpOTYKTOB.

B3BereHHble BemiecTBa, OCeJarolHe Ha JHO KomomaleB (ocagkHn OC MOMKH
aBTOTPAHCIIOPTA) H BCIUIBIBAIOIIHE HE(PTEIIPOAYKTBI He(TEIOBYIIEK PETYISPHO VYAAISIOTCS,
00pasys OTXO/IBI.

(DIIBTPEI, 3arpsA3HEHHBIE HePTEIIPOAYKTAMH ITOJJIEKAT 3aMeHe H TaKKe ITOCTYIIAKT B
OTXOJIBI.

KpoMme BBOIENEpPEUNCIIEHHBIX  OTXOAOB  IIPOM3BOACTBA, HA  aBTOTPAHCIIOPTHBIX
MPEANPHUATHAX, KaK M Ha IPYIUX, O00pasyiOTCSd OTXOABI IOTpeOleHHsS - OBITOBBIE OTXOIHI,
OTpabOTaHHBIE JIOMHHECLIEHTHBIE IIaMIIBI TpyOuarhle, OTPaOOTAHHBIE PIYTHBIE JIAMIIBI I
HapyKHOTI'O OCBEINEHHU (B CIIy4ae HCITOJIb30BAHHS PTYTHBIX JIAMII IS OCBEINEHH I TEPPHUTOPHH H
TTOMEINEHHI TPeINPHATHS), CMeT C TEPPHTOPHH, KaHATH3al[HOHHBIE OTXOJBI, HE COJlep Kallfie
TOKCHYHBIX METAIUIOB.

Jaganue

1. Onpenenurs y4acTOK, 30HY HIH OTAEIEHHE, IJIe BBITIOIMHSIOTCS TeXHOIOTHYECKHE
OIepalfiH, B COOTBETCBHE C BEIOPAaHHBIM HHIHBHIYaIbHEIM 3aJaHIEM.
3. IlogoGpate o0opymOBaHHE, HA KOTOPOM IPOH3BOISTCS YKa3aHHEIE IIPOL[ECCHI.
4. YKaszarh 10 KaXIOH TEXHOJIOTHYECKOH OIlepalliH, BBIAEIISIEMBIE BPEIHBIE BEII[ECTBA,
OIPEHEIHNTh HCTOUHHKH HX ITPOHCXOKICHI L
5. Ykaszarh JOMKHOCTH pPaldOTHHKA BBINOJHSIOINETO STH OIEPAlHH H  OIMPeHelHTh
CTEIEHb €r0 OTBETCTBEHHOCTH 3a SKOIOTHYECKYIO O6€30ITaCHOCTE Ha IIPEATIPHSITHH.
0. Pazpaborarh MeTOJBI CHHIKEHHS 3ar PI3HEHHH TPAaHCIIOPTHBIX BEINECTB B COOTBETCBHHU
C HHANBHAYAIEHBIM 3alaHHEM.

Konrt POJIbHbBIE BOIIPOCHI K TEMCE 3aHATHH

1. IlepeuyncnnTe OCHOBHBIE SIEMEHTBHI CHCTEMBI VIIPABIEHHS OXPAaHOH OKpPYKarOIEH
Cpeabl IIPEMIPHATHI aBTOCEPBHCA.

2. IlepeuricimTe OCHOBHBIE I[ETH AKOJIOTHYECKOH ITOJIMTHKH aBTOCEPRHCA.

3. YKaxuTe YCIOBHS, HEOOXOMHMMEIE I 00eCIIeYeHH I IIPHPOJOOXPAHHOH JIeSTEIbHOCTH
ITPEIIIPHSITHIL aBTOCEPRHCA.

4.  Ilepeuncrmre  OOS3aHHOCTH  PYKOBOAHTENSA  IPEMIIPHSTHSI,  PYKOBOJIHTEIS
CTPYKTYPHOTI'O ITOAPa3Ae/IEHH S, OTBETCTBEHHOIO 3a SKOIOIHUYECKYIO Oe30ITaCHOCTb.

5. Kakue HeraTHBHEBIE BO3eHCTBHA HAa OKPY/KAIOIIYIO Cpey BOSHHKAIOT OT IMPEAIIPHATHIT

aBTOCEPBHCA?
0. llepeuymcimTe HCTOUYHHKH 3arpsS3sHEHHH OKPYKAIOIIEH CPeabl Ha IIPEAIIPHSITHSIX
ABTOCEPBHCA.
7. JlanTe XapaKTepHCTHKY CTOYHBIM BOAAM ITPEAITPHSITHI aBTOCEPBHCA B 3aBHCHMOCTH OT
AOKYMEHT NOANUCAH
SNEKTPOHHOW NOAMWUCHIO -
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 OTXOABL HIPEMAITPHATHH dBTOCEPBHCA.
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JIabopaTopHoe 3anaTHE 3

OINPEJEJIEHHE KOJIMUECTBA OTXOJ10OB OTPABOTABIHIMNX AKKYMYIJIATOPOB H
CIIOCOBEI UX YTHUIIUM3AIIMHU

]_[E.J'lb pﬂﬁﬂThI: O3HAKOMIICHHE CIVIACHTOB C OCHOBHBIMH HpﬂﬁHEMﬂhﬂ{ GﬁpEII_T_[EHHH C
OTXOJaMH IIpH 3KCILIYaTalllii, PCSMOHTIC H CEPBHCHOM DﬁCH}’}I{I/[BElHHH TPAHCIIOPTHBIX H
TPAHCIIOPTHO-TEXHOIIOTHYCCKHX MdAIIHH, H3YUCHHC CITOCOO0OB YTHIIH3aIlHH DTpﬂﬁDTﬁBH_[H?{

AKKYMYJLITOPOB.

[Tocre BBITTOIMHEHH S ITPaKTHYECKOH padOoTHl CTYAEHT JOJIKEH

3HaTb: BO3JCHCTBHE TPAHCIIOPTHHIX CPEICTB Ha OKPYKAIOIIYIO CPedy, HallpaBIEHHS
ITOIIE3HOI0 HCIIOIB30BAHUS IIPHPOLHBIX PECYPCOB, SHEPIHH H MATEPHAIIOB IIPH SKCIIyaTallHI,
PEMOHTE H CEPBHCHOM OOCITYKHBAHHH TPAHCIIOPTHBIX CPEICTB

YMeTh: OIPEIeNISaTh KOIMMYECTBO OTXOO0B, IMOJIYYEHHBIX B Pe3VIIbTaTe SKCIUIyaTal[HH H
PEMOHTA TPAHCIIOPTHBIX CPEACTB; pa3zpabdaThiBaTh MePOIIPHITHS, CBS3aHHBIE C OOeCIIeYeHHEM
3KOIIOIrHYeCKOH Oe30IIaCHOCTH TPAHCIIOPTHBIX CPeICTR

Buagerb: yuera, cOopa, XpaHeHHS OTXOHOB C COOMIOJEHHEM HOPMATHBOB, IIPABHI H
TpeOOBaHMH, HaBBIKAMH Pa3pabOTKH MEp II0 VIVUINEHHIO OXpaHbl OKPYKAIOIIEH CPeJbl Ha
OCHOBE H3Y4YeHHS H 0000IIEHH IepeJOBOr0 OTEUYeCTBEHHOI'O H 3apyOeKHOTO OITbITa

D opmvupyemsblie komaerennuu: OIIK-2, OIIK-5.

AKTYAJIBHOCThL TeMbl: B TIIpOIleCcCe SKCIUIyaTal[HH, PEMOHTE H  CEPBHCHOM
OOCIYKHBAaHHH TPAHCIIOPTHBIX H TPAHCIIOPTHO-TEXHOIOTHYECKIX MAIIIHH ITPOHCXOIUT OOJIBIIIOE
BBIJICTIEHHE OTXOJOB HETaTHBHO BIIISIOIIX Ha OKPYKAIOIIYIO cpexy. OTHHM BHIOB OTXOIOB,
HaHOOJIee OIIaCHO BO3JICHCTBYIOIMX Ha OpPraHH3M 4YeloBeKa H Ha IIPHPOAY SBILTIOTCS
OTpaOOTaHHBIE AKKYMVISTOPBI. B CBS3H C HEeraTHBHOCTBIO BO3JASHCTBHSI KOMIIOHEHTOB,
BXOMSIIHX B HX COCTaB, TpedyeTcs ocOORIN IMOAXO, MTO3BOJISIIOIIMI Oe30ITaCHO YTHIIM3HPOBATh
OTpabOoTaHHBIE AKKYMYIISTOPBI, UTO H O0YCIIABIHBAET aKTYaIbHOCTh JAHHOH TEMBEI.

Kpﬂ'l' KHeE CBE/JICHHA H3 TCOPDHH

[Iocie Toro, KaK akKyMyJIsSropHas 0arapes B aBToMOOHIIe oTpadoraia CBOH pecypc, OHa
He MOKeT OOJIbIIE HCIIOIb30BaThCs. /11 aBTOMOOHIHCTA — 3TO MYCOP, OT KOTOPOIrO XOYeTCH
OpicTpee H30aBUTHCA. HemnmpaBHIBHBEIM OyaeT BEIOPOCHTR €€ Ha CBaIKY. OTO IIPHBEAET K
3arPS3HEHHIO OKPYXKAIoIleH cpellbl, M SBISIeTCS HeBepPHLIM (DHHAHCOBBIM peIlleHHeM. 3a
HEHYKHBIH aKKyMYJIITOP MOKHO ITOITYYHTh (PHHAHCOBBIE CPeJ[CTBA, KOTOPhIe HEOOXOIHMEI IS

ITPHOOPETEHNS HOBOH Oarapem.
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HecmoTpss Ha CBOKO ITONE3HOCTh, AKKYMYILITOpHasl OaTrapes COCTOHT H3 BPEeTHBIX
BEIECTB, KOTOPBIE IIPH ITOIMaJaHHH B OKPYKAIOIIYIO Cpeqy MOI'YT IIPHHECTH €H OIPOMHEIH Bpe,
a TakKe CO3JaTh OIIACHOCTh IS 3I0POBBS UellOBeKa. B aKKyMYISITOpPHBIX OaTrapesx
HCITOJIL3YETCSA KHCIOTHEIN FIIH INEJIOYHOH 3IIEKTPOIIMT, ITaphl KOTOPOr0 O4YeHb OITACHEI, a caMa
KHIKOCTh 3arps3HseT IPYHTOBBIE BOABL. KpoMe 3Toro, B 6arapestx HCIIOIb3YIOTCSA CBHHEL H €r0
COEQHHEHHS — 3TO OYeHb BPeJHBIH XHMHYECKHI 3JIeMeHT, KOTOPHIH He IIPHHOCHT ITONb3y HH
4YeJIOBEKY, HH IIPHPOJIE.

B akxyMmyisaTOpax HCIIONB3YeTCSA IUIACTHK, KOTOPBIM B IIPHPOJAHBIX VYCIOBHSX HE
pasnIaraeTcs HeCKOIIbKO cOTeH neT. IlosToMy, eclIH HYKHO OT Hero H30aBHTBCS, TO cjaya
AKKYMYIIITOPa Ha YTHIIH3AIHIO — 3TO CaMOe BepPHOe PeIlleHHE.

Buabl aKKYMYJIATOPHLIX daTapeii

IIVHKTBI VTHIM3AIMH BEAYT IIPHEM aKKYMVIIITOPOB PasIHYHBIX THIIOB. Cpenu
YTHIIb CBIPBS CIIeAVIOIE Pa3HOBHIHOCTH

- CYPBMSHHCTBIE. 3TO YCTApEBINMH THIT KHCIIOTHBIX AKDB, B KOTOPBIX IJIS ITpHAAHHSI
ITPOYHOCTH CBHHI[OBBEIM IUIACTHHAM, HCIIOJIb30BATHCH JTOOABKH CYPhMBEL.

- Kampimerple. OTH OaTapeH 3aMeHIIH CYPBMSHHCTRIE. 1IpH MX IIPOH3BOACTBE BMECTO
CYPBMBI HCITONIB3VETCS Kanlbl[Mi. [IpHMMeHEHHEe 3TOro A3IEMEHTAa IIO3BOIMIIO YBEIHYHTH
HalIpSDKEHHUS I 3JIEKTPONIN3a, ITYTEM JIETHPOBAHMS CBHHI[OBBIX PEIleTOK HEOOIBIIINM
KOJIMYECTBOM KaJIBITH L

- Hlemounrie. B GaTapesx, B KaUeCTBE 3JIEKTPOIIMTA BRICTYIIAET He KHCIIOTA, a IeIoYs. B
ABTOMOOWISIX YCTPOHCTBA BCTPEYAIOTCA PEAKO, B OCHOBHOM HMX HCITOIB3VIOT B OBITOBOH TEXHHKE
— IPEnsM, IIyPYIIOBEPTAaX U IIPOYEM HHCTPYMEHTE C aKKYMYIISTOPOM aBTOHOMHOI'O ITMTAHI L.

- Jlurmii-uoHHBIe. JIaHHBIH THII IIMHPOKO HCIIONB3VIOTCS JUIS IMHTAHHS MOOHIILHBIX
YCTPOHCTB. UX HEZOCTATKOM SBIISIETCS HEYCTOHYHBOCTEH K CHIIBHOMY Paspsay H HeCTaOHIIbHOCTE
paloTHl IIPH HH3KHX TeMIlepaTypax. EciIM yaacTcs penmTh IpodiieMpl, TO OarapeH CMOIrYT
3aMEHHTh KHCIIOTHBIE aKKYMYIISTOPBI B aBTOMOOIIISIX.

- IlonmmmepHEIE IIMTHII-HOHHEIE. B 3THX YCTPOHCTBAX BMECTO 3IIEKTPOIINUTA HCIIOIb3YETCA
CIIEI[HAJIbHBIN ITOMHMMEPHBI MaTepHal. AK OarapeH IIIHPOKO IIPHMEHSIOTCS JUIS ITHTAHHSI
PasIMYHON TeXHHUKH. [[OMMMEPHBIN B3IIEKTPOIMT HE PasIHBAeTCSI. JTO CUYHTAETCS OCHOBHBIM
ITPEHMYVIIIECTBOM JAaHHOI'O BH]IA.

- I'eneBrle. B KauecTBe 3MeKTpoiluTa B OaTapesX HCIIONB3YeTcs reneoOpaszHas Macca.
OCHOBHBIMH TIPEHMYVINECTBAMH 3THX aKKYMYISTOPOB CYHTAETCS MHHHMAIbLHOE OCHIITAHHE
IIACTHH, CHIDKEHHEBIN caMopaspsl, VCTOHUYHBOCTE K BHOPAIHSIM.

- CBHHIIOBO-KHCIIOTHBIE. baTapen MoIydiin mmpokoe JlaboparopHoe IPHMEHEHHE IS
PasIMYHON TEXHHKH, BKIIFOUas M HCTOUYHHKH OecriepeOOHHOrO IMHTAHHMS, HCIIOIb3VEMBIE IS
PEZEPBHBIX CHCTEM ITOJAaYH SHEPIHH.

- Huxenepo-xenesHsle. ITH OaTapeH SBISIOTCS aHAIIOI OM CBHHI[OBO-KHCITOTHBIX.

Bce mepeurcieHHBIE THILI MOTYT CAaBaThCs Ha ITYHKT ITPHEMA aKKYMYIISITOPOB IS
ITOCIIEAVIOIIEH ITepepadOTKH.

Texnourorusa yroumsanua crapbsix AKb
[Ipoleaypy VTHIHM3aIMH aKKyMVIIAITOPHBIX OaTapeil OCVILNECTRIISIOT Ha CIIel[HalbHBIX
TEXHOIIOTHUECKHX JIMHHSX, KOTOPBIE MOI'YT OBITH Ha 3aBogax-IpomsBomurensx AKDB wm Ha
CIIEIHAIM3HPOBAHHBIX TIPEANIPUATHSAX, KOTOPHIE 3aHHMAIOTCSI TOJIBKO IepepalOTKOH CTaphIX
OaTapei ¢ LENbIO MTOIYYEHHS BTOPCHIPHSL.
AITOPHUTM VTIIM3ALHH I10 Iaram

AOCKYMEHT NOANUCAH ACTCSH B COOTBCTCTBHH C HIKCIICPEHHCIICHHBIM
SNEKTPOHHOW NOAMUCHIO P

Ceptudburkar: - 12000002A633E3D 1M 3AD425FBS0002000002A6
Bnapeneu: LleGayxoea TateaHa AneKkcaHapoeHa TPOIIHTA.
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[Tporieaypa uiIbTpalpy, KOTopas IO3BONISIET OTAESIHTh CBHHI[OBO-KHCIIOTHVIO ITACTy H
OTIIPABHTE €€ Ha IIOBTOPHYIO IepepaloTKYy.

PasgeneHHe MeETAUIMYECKHX M IUIACTHKOBBIX — JJIEMEHTOB IS IIOCIEAVIOIIEH
repepaboTKH.

IlepepaboTKa  IUIaCTHMKOBBEIX  BJIEMEHTOB, B pe3yibTare  4Yero  IIOIyYaeTcd
I'PaHYIIHPOBAHHBIN IUIACTHK, KOTOPBIH MOXKET HCIIOIB30BATHCS ITOBTOPHO IS ITPOH3BOJICTBA
KopirycoB AKD.

OYHCTKAa METAINIMYECKHX 3IIEMEHTOB OT Pa3/IMYHBIX IIPHMeCEH H OCaaKOB. B pesyibTaTte
ITOIIYYAETCSI METAIIMYECKHH JIOM, KOTOPBIH ITOBTOPHO HCITOIB3YETCS.

IleHa Ha OarapeH, KOTOPRIE ITOAJIEKAT YTIUIM3AI[MH, 3aBHCHT OT. THIIA aKKYMYIISITOpa,
AKKYMYIISTOPHOH €MKOCTH, H3MepseMoH B A/4; Beca OaTapeH, TeXHHYECKOIO COCTOSHHSI
AKKYMYJISATOPa, JUIHTEIBHOCTH 3KCIUIYAaTAIHOHHOI'O CPOKa.

KpoMe »aroro, mnpH IpHeMe aKKyYMVIISITOPOB I[€HAa 3a KI YCTAHABIMBASTCI Ha
(pHKCHpPOBAaHHOM YpoBHe. CerofHsi KOMIIaHHH IO CKyIKe bBY aKKyMylIaTopoB IIpeijlararoT
OYEHb BRITOJHEIE H THOKHE YCIIOBHS IS BIaJAelbIlleB OTpadoTaBIIIIX CPOK OaTapeil.

Kaxnaeli JeHp ¢ aBTOMOOWIEH CHHMAIOTCS AECATKH ThICSY Hepabortaronmx AKBE u
YTHJIM3AIH CBHHIIOBBIX AKKYMYIIITOPOB WIH Oaraped APYroro THIIA ITO3BOJIMIIM 3all[HTHTH
OKPVYZKAIOIIYIO CPEAY OT 3arps3HeHHS. [IpaBHIILHO IPOBEAEHHEIH IIPOLECC ITO3BOIHUT ITIOIIYYHTH
BTOPCHIPhE, KOTOPOE MOJXKET €IIe Pa3 HCIIOINB30BAaThHCSA B IIPOH3BOJCTBE aKKVYMYVIISITOPHBIX
Oarapen.

JagaHue

OTpadoranHble AKKYMYJATopbI (215.01)
PacueT HOpMAaTHBHOTO 00pa30BaHHS OTPAaOOTAHHBIX aKKYMYIISITOPOBR BBITIOIHEH, HCXOI S
H3 KOIHMYECTBAa YCTAHOBJIEHHBIX AaKKyMYIIATOPOB (II0 JAaHHBIM IIPeJQIIPHSITHS), CPOKOB HX
SKCITIyaTal[HH H Bece aKKyMYILITOpa. PacyeT MpoBOJHTCS IO (popMyTIe:
N = ENHBT.I:.HI:,]]IT'; (3.1)
T; roj
rae Njsri — KOTMYECTBO aBTOMAIINH, CHA0KeHHBIX aKKYMYIISATOpaMH 1 — 'O THIIA,
n; — KOIIHYECTBO aKKYMYVILSITOPOB B aBTOMAIIIMHE, IIIT., JBa aKKYMVIISITOpa

ITPHMEHSIOTCS Ha T'PY30BBIX H JIETKOBBIX aBTOMOOHIISIX ¢ HAITPSKeHHeM OOpTOBOH ceTH 12B u

24B.
T — BKCIUTyaTallHOHHBIN CPOK CIIYKOBI aKKYMYIISITOPOB 1-H MapKI, TOJI.
Bec obpasyronpxcsa orpadoTaHHBIX aKKYMYIISTOPOB PaBEH:
— o s 1073 —.
M=) N;-m;-10 ' ron (3.2)
rae N — KOTHYeCcTBO OTpab0TaHHBIX aKKYMYIISTOPOB i-H MapKH, IIT./TOJ;
m; — BEC aKKYMYIIITOPHOH OarapeH 1-ro THiia 0e3 3JIEKTPOJINTA.
Tabmiia 3.1 — Bec akKyMyIISITOPOB
Haspanrie Okcmryara | Komn-Bo Bec, | HaspaHue Jkcrmya | Kon-so | Bec,
ITHOHHBIH OTpadorT. KT TAIlHOHH | OTPadoT. | KT
CPOK, TOJ 3JIEKTPOJIHT BIH CPOK, | BIIEKTPO
a TOJ JTa
o0CT — 55 Al 2 3.8 12 VARTA 3 17,5 13
ACT —— S8 TT 2 20 13 VARTA 3 17.4 12
OOKYMEHT NOAMNUCAH ’
SMNEKTPOHHOW NMOAMUCHIO siiver
CepTudmkart: '|12000002A633E3D113AD425FB50002000002A6 I | VARTA blue 4 18.9 13
Bnapeneu; Hlebayxoea TateAHa AnekcaHgpoBHa dynamic:
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6CT — 55 3 4.5 15 MUTLU 2 22,1 12
super calcium
6CT — 55 4 4.5 16 MUTLU 2 23,7 20
OM mega calcium
6CT55 — 2 3.7 13 AMERICAN 2 17.5 22
IIMA 96CAM —
55
VARTA 2 6.0 22,4 | AMERICAN 2 16,8 12
AGM Gl14
VARTA 4 5.8 15,7 6CT — 60 3 6,9 17
Start-Stop SM
Plus AGM
Top La 3 3.6 12 6CT — 66 3 11,9 13
Al
SZNAJDER 3 3.2 10 6CT — 75 3 13.6 22
OM
BOSCH 3 4.8 13 6CT — 75 4 14,8 21
T™M
BOSCH Asia 3 7.3 10 6CT — 77 2 14,9 15
silver Al
VARTA Asia 3 4.4 16 6CT — 90 2 15.3 27
dynamic SM
MAGNUM 2 9.5 12 6CT — 110 2 22,7 22
SUPCAR A
DAEWOO 2 6.9 11 6CT — 132 3 20,6 32
I1
DAEWOO 4 12,0 42 6CT — 132 2 22.3 40
calcium MF OM
220
FUKUKAWA 2 17.1 20 6CT — 140 3 234 30
A
OPEL 3 9.8 11 6TCTC — 3 22.5 37
140 A
YUSIMI 3 17,2 35 6CT — 182 2 20,7 55
OM
SZNAJDER 2 17.5 12 JAPAN star 3 23.8 22
6CT — 190 2 12,4 42 6CT — 190 3 24,7 43
™ A
YUASA | 16,7 22 6CT — 190 3 25,1 40
130F51 Al
BAREN 4 12.8 20 6 MTC —9 2 22,6 2.7
KRAFT 3 17.5 12 |6 MTC —9A 3 21.9 2.5
FULMEN 3 17.5 11 AKOM 3 19,8 11
TUDOR 3 19,1 16 OKA 3 194 9
milenium3
FIAMM 3 13,7 12 HUCTOK 2 18.9 11
advance
anﬂ?ﬂ*fggﬁ :Lbl;“?r?‘ﬂﬂ plllfﬂt I-ILHZ} ) THUTAH 2 18,4 13
CepTuchuKar: ‘IEDDUDEEAESSESD‘I13AD?§5FEEDGDEGGGUG2AE |— 3YBP 2 20,6 12
Bnapeney; | LleBayxoea TaTbsAHa ArleKcaHOpOBHa 4 TYUMEN 2 19.5 22
BATTERY
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CepTtudukar:
Bnageneu;

DELPHI 3 16,4 12 | CHAMPION 2 17,8 11
PILOT
FAST 3 18,5 12 AKTEX 3 18,5 12
MEDALIST 2 20,1 12 VESNA 3 16,9 39
MEDALIST 2 23,4 42 FIAMM 2 15,5 12
PREMIUM
220
FLB 300 3 28.5 27 MFA 2.2 X 2 23,7 10
series
NISSAN 84 2 6.4 14 MORATTI 3 24,2 10
Month
[Tumnot 2 6.0 12 Banner 2 21.8 16
Bizon 2 6.0 11 6CT — 60 I1 3 25,6 14
BOSCH silver 2 6.3 12 OPTIMA 3 26,8 17
REDTOP
4.2L
OPTIMA 3 4,6 14 Bosch S5 3 19,6 22
REDTOP 1 10Ah 920A
3, 7L
Bosch S6 2 5.4 18 3 17,5
AGM
HighTec
HcxomHeie JaHHBIE H PE3YIIBTATEI PACUETOB ITPEACTABIICHE] B TaOmIle 3.2.
Tabmmna 3.2 - Pe3yibTarsl pacueToB.
Mapka Komn-Bo mantmiH | Komn-so | HopMaTHBHEIN Bec Bec
AKKYMYIISTOpa CHaOX. aKK. Ha CPOK AKKYMYIISATOpa, | OTpadOTaHHBIX
AKKYMYIISITOPOM I-1 3KCIUTYaTallHH, KT AKKYMYVIIL., T
IaHHOI'O THIIAa | MaIlliHE JIET
HUTOI'O
OTpadoTaHHbIE JIEKTPOJIHT bl AKKYMYJIATOPHBIX 0aTapen (043.01)
PacueT orpaboTaHHOr O 3JIEKTPOIIHTA ITPOH3BEIEH I10 (POPMYIIE:
M= ZNL "m;,JI; (33)
rae N; — KOIIHYeCTBO OTPab0TaHHBIX aKKyMYIISTOPOB 1-H MapKH, IIT./TOX;
m; — BEC ANEKTPOIHMTA B aKKYMYIISATOPE 1-H MapKIH, 1.
M cxomHbIe JaHHEBIE H Pe3YIIbTaThl PACUETOB IIpeICTaBIeHbl B Ta0mHIe 3.3.
Tabmrrra 3.3 — Pe3ynbTaThl pacyeToB
Mapka akkymynsgaropa | Koin-so | HopmatuBHEDI cpoK | KomI-Bo 3neKTpo- Komn-Bo
BKCIUTYaTalHH, JIET JITa B OMHOH OTpabOTaHHOTO
ak.0arepee, I 3IEKTPOIINTA, II
OOKYMEHT NOANUCAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

llebayxoea TateAHa AnekcaHapoBHa
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OrpeIemM KOTHYECTBO OTpadOoTaHHOI O AMEKT poituTa, M., KT
M,=V"-p, (3.4)
rae V —obweM, I,
P — INIOTHOCTE SNIEKTPOIINTA, p = 1,27Kr - J1.

OTpadoTaHHBIH JIEKT POJHT AKKYMYJIATOPHbIX DaTapel MocJie ero HeHT paJaH3aluA
(043.04)

PacueTr orpaboTaHHOr 0 3IIEKTPOJIHTA ITPOH3BEAEH IO (popMyTie 3.3:
McxomHble TaHHBIE H PE3YIIBTATHI PACUETOB ITPEACTABIIEHE] B TabmmmIle 3.4.

Tadmima 3.4.
Mapka Komn-Bo | HopMaTHBHEIN cpok | OO0reM Komn-Bo
AKKYMYIISITOpa BKCIUTYaTaLHH, JIET 3JIEKTPOIIMTA B | OTpaboTaHHOIO
OHOH aK. | BJIEKTPOIHTA, 1T
Oarapee, 11
HATOI'O
KommuecTro ocagka, o0pa3yIoLEr oca IIPH HEHTPaIM3al[HH 3JIEKTPOIIMTA, OIPELEIISIETCS
110 (POPMYIIE:
Mocan =M + Mpp + Mpopa, (3.5)

['m1e M — komiyecTBO ocajka, 00pa3VIOIErocs B COOTBETCTRHE C YpaBHEHHEM PeaKI[HI,
My, — KOIHYECTBO IIPHMECEH H3BECTH, ITEPEIIENIIEE B OCAIOK,
Mzopna — COZIEpKaHHE BOJIBI B OCAIKE.
HenTpamu3zaigs 3leKTpOoMTa HeralleHOH H3BECTRIO IIPOXOANT II0 CIIEAYIOIEMY
YPaBHEHHIO:
H,50, + Ca0 + H,0 = CaS0, - 2H,0.
KommuectBo obpasyrornerocs ocagka Ca,SO42H,0O B COOTBETCTBHH ¢ YPaBHEHHEM

PEAKIHH PABHO:
172-M,-C

M=———,1/roz (3.6)

rae M, — Kom4yecTBO OTpabOTaHHOrO 3JIEKTPOJINTA, T,
C —MaccoBas JOIs CEPHOM KHCIIOTHI B 3JIeKTpormTe, C = 0,35,
172 — MOIeKyIIIpHBIH BeC KPHCTAIIIOTHAPaHTa, CYIIb(aTa KaIbI[HA,
98 — MOJIEKYIISIPHBIN BEC CEPHOMN KHCIIOTHI.
KommgectBo n3BecTH (M,;;), HEOOXOAHMOe I HeHpalH3alHH 3IIeKTPOJIHTa,
PacCCYHTHIBAETCS ITO () OpMYIIE:

56'MyC
M,., = —— 3.7
M3 93P ’ ( )
rae 56 — MONIEKVIISIPHBIN BEC OKCHAA KaJIbI[H I,
P — MaccoBas qomnsg akTHBHOH YacTH B H3BecTH, P = 0.6.

KommiectBo mpuMeceit n3BecTH (M), Tlepele/iee B 0CaJ 0K, COCTARISIET:

Mpp = Myz (1 —-P), (3.8)
CojepskKaHHe BOJIBI B OCaJIKE PACCUHTHIBAETCS IO (DOPMYILS:
18
[IOKYMEHT MOAMUCAH -M,-C-—=M,-(1-1,18-C), (3.9)
ANEKTPOHHOM NOANUCHIO 28 -
Ceptudukar: 12000002A633E3D 113AD425FB50002000002A6 JCaJlKa € YYCTOM IIPHMECEH B H3BCCTH PABHO:
Bnapgeneu:  le6ayxosa TaTbsHa AnekcaHaposHa mp T Mgoga: (3.10)
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Jlanmee onpeaeneHHs HOPMAaTHBHOI'O KOJIMYECTBA OTPA00TaHHOI O AIEeKTPOJINTA ITOCTIE €TI0
HeHTpalH3al[HH BOCIIONb3YeMCS (DOPMYIIOH.

HanmMmeHoOBaHHe BapHaHTEI

IapaMeTpa 1 2 3 4 5 6 7 8 9 10 |11 12 |13
KommiecTBo 7 8 6 9 12 |17 |9 8 12 |11 8 9 10
aBTOMOOMIIEH,

IIIT.

KoHTt POJIbHbBIE BOIIPOCHI K TEMCE 3aHATHH

1. OnmimTe KOHCTPYKIMMIO aKKYMYJISATOpPa, €r0 Ha3HaUeHHE, IIPHHIMIT JeHCTBHS.
2. Ilepeuricrre THITBI AKKYMYILITOPOB, HX OCOOEHHOCTH, JOCTOMHCTBA H HEAOCTATKH.
3. YT0 Ha3kIBaETCA MEKTPOIHTOM, €TI0 Ha3HAUYEHHE.
4. KakHe OIIaCHOCTH IIPEACTABIISIIOT OTPaldOTaHHBIE AKKYMYIISATOpa IS OKPYKaroIeH
Cpelbl, HA30BHTE HETATHBHEIE BO3JAEHCTBHSA IIEMEHTOB aKKYMYIIITOPOB Ha ITPHPOAY H UETIOBEKa.
5. OrmHmmTe crocoOb! IepepadoTKH H YTHIIH3ALHH OTPa0O0TaAHHBIX aKKYMYVIISTOPOB.
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JIadoparopHoe 3anarne 4

PACHET HOPMATHUBOB OEPA3SOBAHHU A OTXO/JJOB

Ileas padorTbl: pacyeT HOPMATHBOB OOpa30BaHHSA OTXOAOB JJISI BO3MOXKHOCTH HX
IOJIE3HOTO HCITONIb30BAHMS ITPH HSKCIUITyaTal[HH, PEMOHTE H CEPBHCHOM OOCTYKHBAHHH
TPAHCIIOPTHBIX CPEJICTB

[Iocne BRIMTOMHEHN S IIPAaKTHYECKOH PaboTHl CTYIEHT JOJLKEH

3HATh: BO3JCHCTBHE TPAHCIIOPTHEIX CPEIACTB HAa OKPYKAIOIIYIO CPEeNly, HallpaBJICHILS
ITOIIE3HOT'O MCIIONB30BAaHH A MTPHPOAHBIX PECYPCOB, SHEPIHH H MaTEpHAIOB ITPH SKCILIYaTaI[HH,
PEMOHTE H CEPBHCHOM OOCITYKHBAaHHH TPAHCIIOPTHRIX CPeJCTB

YMeTh. OIpPeleIsaTh KOJIMYECTBO OTXOMOB, ITOIYUYEHHBIX B Pe3yiIbTaTe SKCIUIyaTal[HH H
PEMOHTA TPAHCIIOPTHBIX CPeACTB; pa3padaThIBaTh MEPOIIPHATHS, CBSA3aHHBIE C OOeCIIeYeHHEM
3KOJIOTHYECKOM Oe30IIaCHOCTH TPAHCIIOPTHBIX CPELCTB

Biaagerb: yuera, cOopa, XpaHeHHS OTXOHOB C COOMIOJIEHHEM HOPMATHBOB, IIPAaBHI H
TpeOOBAHHII, HAaBBIKAMH pa3pabOTKH Mep II0 VIVUIIEHHIO OXPaHBbl OKPYKAIOIIEH Cpelbl Ha
OCHOBE H3YUeHH S H 0000IIEHHS IIEPEAOBOI0 OTEYECTBEHHOT O H 3apyOeKHOI0O OIThITa

D opmvupyemble komMuerennuu: OIIK-2, OIIK-3.

AKTYAJIBHOCTL TeMbL: B IIPOIIECCE PEMOHTa, OONYKHBAaHMSA M SKCIUIyaTal[HH
TPaHCIIOPTHBIX CPeACTB, 00pa3yercsd OONIBINOE KOIHYECTBO OTXOAOB HETaTHBHO, BIIMSIOIIMX Ha
OKPY’KarOIIyIo cpefy. C Ielnbio rpaMOTHOH H 3(p()eKTHBHOH OpraHH3alHH cOopa 3THX OTXOJ0B H
INIAHHPOBAHHUS HX HaIbHEMINEr0 BHIBO3a H VTHIH3alMH TpeOyeTcs TOYHOE OIIpelelIcHHE
HOPMAaTHBOB HX 00pa30BaHHA.

Kparkue cBeleHHs U3 TeOpHH

HopmaTueel 00pa3zoBaHHSI OTXOJIO0B IIPOM3BOACTBA VYCTAHABIMBAIOTCSI IS OTXOIOB
ITPOM3BOACTRA, ITOAJICKALIMX XPaHEeHHIO Ha 00BbeKTaX XpPaHEeHHSI OTXOJO0B HIIM 3aXOPOHEHHIO Ha
00BEKTaxX 3aXOPOHEHHS OTXOJOB, B IEISX OIpPedelIcHHS KOJIMYECTBEHHBIX ITOKa3aTesIeH
00pazoBaHHI OTXOA0B ITPOH3BOICTRA.

JIeHCTBYIOIEE IIPHPOJOOXPAHHOE 3aKOHoAaTelnbCcTBO PO T1pebyer mia BcexX
TTPEIIIPHSTHIT XO3SICTBEHHOI'O KOMITIIEKCA CTPaHBI, BHE 3aBHCHMOCTH OT HX OPraHH3al[HOHHBIX
(pOpM, YCTaHOBIIEHHS HOPMaTHBOB HaKOIIeHHST (00pa30BaHH) OTXOJO0B. 3TO BBI3BAHO, IIPEXKIE
BCEr0, HEOOXOJAMMOCTBI) OIPaHHYEHHS VPOBHS BPEAHBIX BEIECTB, IIONMAJAIOIIHX C
TIPOMITIONIAAKH B TPYHT, BOJOEMBI H aTMOC(epy ¢ IeTIbl0 oOecIeueHHI HaaeKallHX YCIOBHI
TpyAa pabOTHHKOB KOHKPETHOIO TIPEMIPHATHSI, CcOepeXKeHHS SKOJIOTHH ITPIJIETAOIIHX
TEPPUTOPHI M HEMOITYINEHHS YXVAIIEHHS 3J0POBbS ITPOKHBAIOIIMX HAa HHX IIOACH. Pacuer
HOPMATHBOB 00pa30BaHHUSA OTXOHAOB BEISTCS Ha OCHOBAHMH JaHHBIX HWHBEHTApPH3AI[HH
HCTOYHHKOB HX 00pa30BaHHS H CIIEIIH(HKH X03IHICTBYIOIIETO CyObeKTa ¢ YUeTOM O(pHITHAIIbHBIX
HOPMAaTHBHO-PETTTAMEHTPYIOIHX JOKYMEHTOB.

HopmirpoBaHie o0pa3oBaHHS OTXO0B. METOIBI pacyeTa

MeTOoaHKH HHIHBHAYAIILHOIO pacyeTa HOPMATHBOB 00pa30BaHHS OTXOJ0B IIPOH3BOIACTBA
11 OOJIBIIIHMHCTBA OTPaAciIel SBJISTFOTCS THIIOBBIMH. BriOop Hambonee aJeKBaTHOrO criocoda
pacyeTa 37[eCh CBS3aH C OCOOEHHOCTAMH CITOCO00B ITOTPeOIeHHI CHIPhS (HMCXOMHBIX IIPOAYKTOB),
PAaBHO KaK H ero (pH3HKO-XHMHYECKHMH, OHOTOTHYECKHMH H ITOTPeOHTEILCKHMHI CBOICTBAMI.
Taxke BajkHA IIOINHOTAa H3HAYaIbHO HMeIOIIeHcsS HH@opMalH 00 HCXOJHBIX MaTepHallax,
TEXHOJIOTHH HX IepepaboTKH, COCTOSHHH ITPOMOOOPYAOBAHMS H KOHEYHOM ITPOIVKTE.

B xXoze nmpodeccHOHAaTBHOIO pacyeTa HOPMaTHBOB 00Pa30BaHH S OTXOJIOB HCIIOIb3VIOTCS

TAKTT 2 OCHORHRETS METOITRTS

OJOKYMEHT NnoarnncAH
INEKTPOHHOM NOAMACHKIO _ _
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 AIMCCTCA IIOJHBIM IIAKCT KOHCTPYKTOPCKOH H
Bnapened: lWebayxora TateAHa AnekcanapoBHa TEXHOIIOTHYeCKHe KaPThI, PELelTYPhI, YepTekKH
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1 11p.). HopMaTHBEI (hOpMHPYIOTCS Ha OCHOBE pacyeTa Ka)kKJ0oro HOpMOOOPa3YIOIIEro AIeMeHTa,
IUISI 4YeT0 HCIIONB3YIOTCS TaOJHIEI H CIIel[HaIbHbIE (DOPMYIIHL.

2. DKCIIEpHUMEHT alIbHEII

AKTyajIeH TIIpH MAaJOKOHTPOIHPYEMBIX TEXIIPOIleccax, HOINYCKAIOIMX HEKOTOPBIH
AHAIla30H M3MEHEHHH KOMIIOHEHTOB CBIPhS, IJIH €CIH THIIOBBIE PACUYETHI 3aTPYAHEHEI.
KoHeuHEBIE JaHHBIE IIOIYYArOTCAd Ha 0Oase CTAaTHCTHYECKOH OOpPaldOTKH SKCIIEPHMEHTAIbHBIX
3aMepOB 00pa30BaHH OTXO0/a Ha HHHILY ITOJIE3HOI'O IIPOAVYKTA.

3. CtaTHCTHYECKHH

[ IppMeHHM, KOTJ1a TEXHOIOTHYECKHE IIPOIECCHI HEJOCTATOUYHO PErTIaMEHTHPOBAHBI IIH
HOPMATHBEI HAKOIUIEHHS OTXOHOB JKECTKO HEe CBS3aHBI C EJHHHIEH KOHEYHOM ITPOIYKIIHH.
[TponsBogHuTCS CcTaTHCTHYecKasd oOpa0OTKa OTYETHOCTH 3a KalleHJapHBIH IepHoi (TOX HIIH
Oomee) H ee TIIOCIENyIOHIas KOPPeKTHPOBKAa C YYETOM IUIAHHPOBAHHS JIeSITeIbHOCTH
IIPEATIPHSATHS H PSa HHBIX JAHHBIX.

4. Meton yaenbHBEIX HOPMaTHBOB

[IpuemneM a1 HeOONBIIIMX M HHIHBHAYAIBHBIX IIPEMIPHUATII, Korjga He Tpedyercs
BEICOKAsS TOYHOCTH pacueTa HOPMATHBOB OTXOJOB. 3IeCh HMCIIOIB3VIOTCS CTaHIAPTHEIE
CITPABOYHBIE TaOJMILI VAEIbHBIX IIOKA3aTelIeH II0 KOHKPETHBIM OTPAcisIM, aHaTIHM3HPYIOTCS
OCOOEHHOCTH TEXIIPOLIECCOB, HOMEHKJIIATYPA CHIPhSA H OOBEMBI BBRIITYCKA KOHEUHOH ITPOIYKI[HH.

5. Meton 3KCIepTHRIX OLIEHOK

MOJKET HCIIONB30BAaThCI B XOJI€ pealH3allHH HEeCTAHJAPTHBIX M IDUIOTHBEIX ITPOEKTOB,
KOI'/Ia THIIOBBIE METOJHKH HEIPHEMIIEMBI HIIM HCXOMHBIX JAHHBIX I HHX HEZOCTAaTOYHO. K
palboTe IIPHBIEKAIOTCS SKCIIEPTHI IO ITPOMHIEHEIM HallpPaBIeHHIM (XHMHKH, SKOIOTH, OHOIIOTH
H Jp.), JalOIHE SKCIIEPTHBIE 3aKIIOYEeHHS OTHOCHTEIBHO BEPOSTHOIO OOpa30BaHHS BPeIHBIX
KOMITOHEHTOB H cItocoda pacyeTa HOpMaTHBOB.

Pacuer o0O0pa3zoBaHHS ITPOM3BOJACTBEHHBIX OTXOJAOB ITPOH3BOAMICS, HMCXOAS H3
HOPMATHBHBEIX CPOKOB PalOTEI COOTBETCTBVIOINMMX JIeTaJleH aBTOMAIIHH, IIPHHSATBIX B
aBTOMOOHILHOH IIPOMBIIIIIEHHOCTH.

Pacuer orpabOTaHHBIX aAKKYMYIISITOPOB IIPOM3BOJHUICS HMCXOAS M3 KOJIHYECTBa
AKKYMYVIISITOPOB  KakKAOI'0 THIIA, YCTAaHOBJIEHHBIX Ha aBTOTPAHCIIOPTHEIX CPeACcTBax, Beca
AKKYMYIISTOPOB BMECTE C  3JIEKTPOIHTOM, BKCIUTYaTalHOHHOI'O CpOKa CITYKOBI
AKKyMyJISTOpoB. CyMMHPOBAHHE IIPOH3BOJHUTCS II0 BCEM  MapKaM  aKKyMYVJISITOPOB.
OKCIUTYaTallHOHHBIN CPOK CIIY:KOBI aKKYMYIIITOPOB H BEC aKKYMYIIITOPOB II0 MapKaM VKa3aH B
cripaBouyHoil nureparype [4]|. IIpumep pacueta oTpabOTaHHBIX aKKYMYVIIITOPOB IIPHBEJIEH B
TTPHIIOKEHHH 2.

B cmydae, ecmm oOTpalOTaHHBIN B3JIEKTPOJMT CIHBAETCS H3 aKKYMVIISITOPOB, BEC
aKkKyMmyiigropa Oeperca 0Oe3  SIEeKTPOIHTa, a pacyeT OTpalOTaHHOIO  SIEKTPOIHTa
AKKYMYIISTOPHBEIX OaTapell BeJeTcd OTAEIBHO C HCIIOINB30BAHHEM CIIPAaBOYHBIX JAHHBIX,
IIPHBEICHHBIX B CIIPaBOYHOH JHTepaType [4]. IIpuMepsl pacueToB OoTpaOOTaHHOIO 3IeKTPOIHTa
AKKYMYVIISTOPHEIX Oartaper M oTpaboTaHHOr O 3JIEKTPOINTa aKKYMYIIITOPHBIX OaTapeH IIOCHE ero
HENTPAJIM3ALHH IIPHBEIEHB] B ITPHIIOKEHHH 3.

PacueT oTpaOGoTaHHBIX MAaCIITHBIX, TOIJIMBHBIX H BO3IYINHBIX (DHIILTPOB ITPOH3BOJIHTCS
HCXOAS H3 KOJIMUECTBA aBTOTPAHCIIOPTHBIX CPEACTB, HAXOMSIIMXCS Ha OajlaHCe IIPEAIIPHSITHS,
KOIHYecTBa (HIBTPOB, VYCTAaHOBIEHHBIX Ha Ka)XJOH aBTOMAIIIMHE, Beca (DIIBTPOB,
CPEMHETOMOBOrO ITpodera aBTOTPAHCIIOPTAa M HOPMEBI IIpodera IOABHIKHOIO COCTaBa KaKIIOH
MapKH J0 3aMeHbl (PHIBTPOBAIBHBIX 3JIeMeHTOB. Hopma mpolera IOJBHIKHOIO coOcTaBa JO
3aMeHbl (PHIIBTPOB OepeTcs IO CIIpaBOYHBIM JaHHBIM [S5]. IIpmmep pacdera oTpaboTaHHBIX
(PHILTPOB IIPHBEEH B IIPHIIOKEHHH 4.

PacyeT KOIMYecTBa JIOMa UYEPHBIX METAlUIOB, OOpPasVIOIIErocd IIPH PEMOHTE

AOKYMEHT MNOANMMCAH CXOIS M3 CPEeIHErOqOBOTO IIPOBera KajKIOro

SNEKTPOHHOW NOAMWUCLIO A beA o P A
Ceptudikar:  12000002A633E3D113AD425FB50002000002A6 dBd O PEMOHTA, YACIIbHOI'O HOPMATHBA 3aMCHbBI
Bnapeney: UlebBayxoea TatbAHa AnekcasopoBHa "PMa HpﬂﬁEI‘a IIOJBHHOI'O COCTdaBa 4O PCMOHTA
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yKa3aHa B CIPaBOYHOH JmTeparype [5]. YIembHBIiT HOpMaTHB 3aMeHBI JieTaleH H3 YepPHBIX
METaJINIOB, KaK ITpaBHIIO, cocTaBider 1 - 10 % u ornpenensercs 1o JaHHBIM HHBEHTApPH3ALHH.

HopMmaTHBHOE KOIMYECTBO OTPAbOTAHHBIX HAKIaJOK TOPMO3HEBIX KOJIOJAOK OIPEIEIISIETCS
HCXOMS M3 KOIHYECTBA ABTOMAIIMH, KOIIMYECTBA TOPMO3HBIX HAKIAAOK, YCTAHOBJIEHHBIX Ha
OIHOHM aBTOMAIIMHE, MAaCChl OJHOH HaKIIaIKH, CPeIHETOLOBOI0 IIpodera aBTOMOOHIIEH KaKJIOH
MapKH, HOPMEI ITpofera IIOABHIKHOI'O COCTaBa JO 3aMEHBl HAKIAJOK TOPMO3HBIX KOJIOIOK,
KOTOpas OIpeelsIeTcs IO CIIPaBOYHBIM JaHHBIM |35 ]. [IpuMep pacueTa oTpaboTaHHEIX HaKIIaOK
TOPMO3HBIX KOTOJOK ITPHBENEH B IIPHIIOKEHIH J.

Pacuer HOpPMAaTHBHOI'O KOIHYECTBAa OTPAaOOTAHHBIX ABTOMOOHMIIPHBIX INMHMH - IIMH C
TKAHEBLEIM KOPJIOM H IIIHH ¢ METAIIOKOPAOM ITPOH3BOIUTCS HCXOS M3 KOIMMYECTBA aBTOMAIIIHH,
HaXOJIMXCS Ha OalaHce MPeIIIPHSATHS, KOIHYECTBA IIMHH, YCTAHOBJIEHHBIX Ha aBTOMAIIIMHE
KaXJIO0H MAapKH, Beca OJHOH HM3HOIINEHHOH INMHHBI KaXKJIOH MapKH, CPeJHErOJOBOro Impodera
AaBTOMOOIII KaKIOH MapKH, HOPMBI ITpodera IOABHKHOIO COCTaBa KaXKIOH MapKH IO 3aMEHBI
IMMH. PEKOMEHIYEMBIE THIIBI IIIMH IS aBTOMAIIMH pPas3IHYHBIX MAapoK, a TaKkKe KOIIHYECTBO
aBTOIIMMH, YCTAHOBJIEHHLIX Ha aBTOMOOIISAX Pa3IMYHBIX MApOK M BeC IIMMH ITPHBEIAEHEL B
CIIpaBOYHOH mHTepaType [4, 7], WIM B TeXHHYeCKOH JOKYMEHTAI[HH, IIPHIaraeMoH K
ITOCTABIISIEMBIM IMHAM. | IpHMep pacueTa oTpabOTaHHBIX IIIMH ITPHBEAEH B TIPIIIOKEHHH O.

Pacuer orpab®oTaHHOrO0 MOTOPHOrO Macjia H OTpadOTaHHOI'0 TPAHCMHCCHOHHOI'O Maciia
MOJKET OBITH IIPOM3BEJNIEH ABYMS crioco0ami. B IIEpBOM ciIy4yae pacueT ITPOM3BOLAUTCS YEPeE3
pacxop TormBa. McXoaHBIMH JaHHBEIMH JJIS pacueTa SBIIIIOTCS HOpMa pacxoja Torumnsa Ha 100
KM IIpodera, cpeJHerooBoH IMpoder aBTOMOOHIIEH, HOPMEBI pacxoga Macia Ha 100 1 Toruimea,
HOpMa cOopa oTpaboTaHHBIX He(TeImpoAyKToB. Hopma pacxoma TOIUIMBaA H HOpPMa pacXoja
Maclaa IO MapkKaM aBTOMOOMJIEH OIpelernsdeTcsl IO CIIPpaBOYHBIM JaHHBIM [11], mHOo 1o
TEXHHYECKOH JOKYMEHTAI[HH Ha aBTOoTpaHcIiopT. Hopma cOopa oTpaboTaHHEIX HE()TEPOIYKTOB
cocTaBIIIeT, cornacHo [8, 9] 0.9. PacueT mpoM3BOMHTCS OTAEIBHO IO KaKIOMY BHJAY Macia.
[Iprmep pacyera oTpabOTAHHBIX MACETI IIPHBEAEH B IIPHIIOKEHHH /.

IIpn pacuere orpaboTaHHOIO MOTOPHOI'O H TPAHCMICCHOHHOI'O Macla 4depe3 0o0beM
CHCTEMBI CMAa3KH HCXOIHBIMH JAHHBIMH JIJI pacueTa SBILTFOTCS OOBEM Macia, 3aIMBAEMOIO B
aBTOMAIIHHEI KakKI0H MapkH ITpH TO (omnpenernsgercs 1o [4]), cpeaHerogoBoi Impoder KaxkIoro
aBTOMOOIISA, HOPMEI ITpo0era IMOABHAKHOI O COCTaBa J0 3aMEHBI MaClIa.

KommiecTBo ocajka OYMCTHBIX COOPYKEHHH MOHMKH aBTOTPAHCIIOPTAa M BCILIBIBAFOIIHX
He(pTENMPOAYKTOB He(TelIOBYIIeK (IIpH OTCYTCTBHH pPeareHTHOH 00paOOTKH) PacCUHTHIBAETCS
HCXOMS M3 TOJOBOIO pacxofa CTOYHBIX BOJ, KOHIIEHTPAIMM B3BEIIEHHLIX BEINECTB H
He(PTEMPOAYKTOB JO OYHCTHBIX COOPYKEHHI, KOHI[EHTPAI[HH B3BEINEHHLIX BEINECTB IIOCTIE
OYMCTHBIX COOPYKEHHH, BIAKXKHOCTH Ocajaka. [IpH HCIIONh30BaHHHM I OYHCTKH PearcHTOB
HeOOXOIMMO VYYECTh KOJIMYECTBO OcCajKa, OOpasyroIlerocsd OT IIPHMEHSEMOI0 KOIHMYECTBa
PEareHTOB.

['0qOBOH pacxoi CTOYHBIX BOJ OIPEMAEISIETCS C YUETOM HOPMAaTHBHOI' O PAacXo/a BOLLI Ha
MOHKY OJHOIO aBTOMOOHMIIS M KOIHYECTBA MOEK aBTOMOOIIEH B rof. HopMaTHBHBEIH pacxXon
BOJIBI Ha MOHKY OJJHOI'O aBTOMOOHIIS YKa3aH CIIPaBOYHOH JTHTepaType [6].

KoHIleHTpalliH B3BEIIEHHBIX BEIECTB H HEe(MTENPOAYKTOB JO H IIOCIIEe OYHCTHBIX
COOPVKEHHH VKa3zaHbl B TEXHHYECKOH JOKYMEHTAI[MM HAa OYHCTHBIE COOPVYKEHHSI WIH
OITPENETISIFOTCSA TI0 PE3YIIbTaTaM aHaJIH30B KOHTPOIIS CTOYHEBIX BOJI.

B ciayyae OTCYTCTBHS TeXHHUYECKOH MOKYMEHTAI[MH HAa OYHCTHBIE COOPYKEHIS, MOMKI
ABTOTPAHCIIOPTa M  Pe3yIbTaTOB AaHAIHM30B KOHTPOJS CTOYHBEIX BOJ, KOHIIEHTpaI[HH
He(PTEIMPOAYKTOB H B3BEIIEHHBIX BEIIECTB B CTOYHBIX BOAAX JJISI aBTOTPAHCIOPTHBIX
IIPeATIIPHATHI, IIPHHHMAIOTCS B COOTBETCTBHH CO CIIPABOYHBIMH HOPMAaTHBHBIMH JaHHBIMH [0].
[Ipmmep pacuera ocajika OYMCTHEIX COOPYKEHHI, MOHKH aBTOTPAHCIIOPTa M BCIUIBIBAFOIIHX

SNEKTPOHHOW NOAMUCHIO . '
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 MOHKH aBTOTPAHCIIOPTa HMEIOTCS (PHILTPEI IS
Bnagenedy: lWebayxoea TaresHa AnexcaHapoBHa -HE B Ka4CCTBC OTXO/a GﬁpﬂB‘ﬁOTGH (bImLTpLI:,

TPOHSBOAHTCA HCXOJA H3 BECA DTpﬂﬁGTElI—]HGI‘G
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(IIbTpa, X KOMHYECTBA M IEPHOAHYHOCTH 3aMeHBI ITO ITACTIOPTHBIM JAaHHBIM HAa OYHCTHEIE
COOPYKEHHS.

PacueT BETOIIM ITPOMACIEHHOH ITPOM3BOIUTCS HCXOMS M3 KOJIHYECTBA CYXOH BETOIIM,
pacxoayeMOH ITPH PEMOHTE H 3KCIUTYaTallHH aBTOTPAHCIIOPTA H COJIep KaHH I HE(DTEIPOIYKTOB B
BETOIIH IIPOMAcCIIeHHOMN. [ IpimMep pacyera IpHBeAeH B IIPIIOKEHHH 9.

[To nemomy psmy oTXoZoB (MycCOpP IIPOMBIIIIEHHBIH, APeBeCHbIE OITHIIKH, 3arps3HEHHbBIE
He(TeNpOAYKTaMH, IPYHT, COAep Kallii He(TempoayKThl) HOPMAaTHBHOE KOIIHYECTBO OTXOOB
OIpeielIsIeTC A IO cpeJHe(paKTHIECKHM JaHHBIM ITPeMTPHATH 3a IOCIeIHHE 2 TO/a.

BpeMeHHOe XpaHeHHe OTXOHOB, OOpa3VIOMMXCS TIIPH PEMOHTE M HKCIUIyaTallHH
aBTOTPAHCIIOPTA, MOKHO OCVYIIECTBIIITLCA B CIIEIHAIBHO OTBEIEHHBIX OOOPYIOBAHHBIX I
3TOro Mecrax. IIpH XpaHeHHH OTXOHOB HOIMKHO OBITh HCKIIFOUEHO HMX BO3JCHCTBHE Ha TIOYBY,
IIOBEPXHOCTHBIE H ITOJ[3eMHEIE BOJBI, aTMOC(EPHBIH BO3IYX.

bompImass 4acTte OTXOMOB, OOPa3’VIOIIMXCS Ha aBTOTPAHCIIOPTHEHIX IPEMIIPHSITHSX,
IOMJIEAKUT VYIHIIM3AIl Ha CIIEIHAIM3HPOBAHHBEIX IPEMIPHUATHSX II0 IepepadoTKe OTXOM0B
(IMHBL C METAUIOKOPAOM M TKaHEBBIM KOPAOM, TIPYHT, COJepKallliii He(TeIIpOayKTHI,
OTpaCOTaHHBIE Macjla, BCIUIBIBAOIINHE He(TENPOAYKTH He(TeJIOBYIIEK, OCAIKH OYHCTHBIX
COOPYKEHHI MOHKH aBTOTPAHCIIOPTa, OTPadOTaHHBIE AKKYMYIISTOPBI, OTpPadOOTaHHBIH
BIEKTPOJINT aKKYMYIIATOPHBIX OaTapeH, a TaK)Ke 0Tpab0TaHHbIE TIOMHHECI[EHTHBIE JTAMIIBI).

OTXOHBl OT 3KCIUIyaTal[HH aBTOTPAHCIIOPTa, HE ITOJUIE’KAIliie BTOPHYHON IlepepaloTKe
(BeTOIIb ITpOMACIIEHHAS, MYCOP IIPOMBINDIEHHBIX, OTpPa0OTaHHBIE HAKIAJKH TOPMO3HBIX
KOIIOAOK, (PHIILTPHI, 3arps3HeHHbIe He(TeIpOoAyKTaMH, (PIIBTPHl KAapTOHHBIE) BBIBO3STCS Ha
3aBogel MIIBO ¢ 1empr0 HMX 3aXOpOHEHHS C VYYETOM COOMIOAeHHS TpeOOBaHHH OXPaHBI

OKPY’KaIOIIEH CPEeJIBI.

JagaHue
DO WILTPbl, 3arpsasHeHHble HedTenpoaykTamu (013.10)
Pacuer HopMmaTHBa 00pa30BaHHS OTPa0OTaHHBIX (PIIIETPOB, 00Pa3YIOIIHXCS ITPH
SKCILTyaTal[HH aBTOTPAHCIIOPTA, IIPOH3BOAHTCS IO (POPMYIIE:

M=)N; n; -m; ey 1073;(1t/ron),

Ly
rae N; — KOJIMYeCTBO aBTOMAIIHH 1-H MapKH, IIIT,
n; — KOJIMYECTBO (PHILTPOB, YCTAHOBIEHHBIX HAa aBTOMAIIIHHE i-OH MapKH, IIT;
m; — BEC OJHOr 0 (PIILTPa Ha aBTOMAIIIHHE 1-OH MapKH, KT,
L; — cpegHII TOXOBOH ITpoOer aBTOMOOHIII 1-0i MapKH, THIC.KM/TOJI;
Ly — HOopMa 1mpo0era ITOABHKHOIO COCcTaBa 1-0i MapKH JI0 3aMeHBI (DHIIbTPOBATIBHBIX
3JIEMEHTOB, THIC.KM.

Mapka | Koj- Bec Bec Bec Cpenue | Bec Bec Bec
aBTO- | BO BO3AIIH. | TOIUIMB. | MacjsH. | -rojo- | oTpad. orpad. oTpad.
MaImm | aBTO- | QuimeTpa | riisTpa | QHIBTPa | BOM BO3I. TOILJINB. MacII.
H MaIllH | , KT , KT , KT nmpoler, | GUIBTPO | QIILTPOB | (PHILTPOB
H TEICKH | B , KT , KT
TolTa 0,5 0,1 1.5
['A3- 0,13 0,03 0,6
3110
['A3- 0,13 0,03 0,6
2410
MA3- 0,5 0,10 1.5
NOKYMEHT NOANUCAH
ANEKTPOHHOW MOANMUCHIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TatbAHa AnekcaHapoBHa
HUTOI'O
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3aMeHa BO3AYIIHBIX (PHILTPOB IMPOH3BOAHTCS uepes3 20 Thic.KkM mpobera wmm 200 MT-yac;,
OTpadoTaHHbIe HAKJIAIKH TOPMO3HbIX K0.J1010K (052.01)
Pacuer KommduecTBa oTpadoTaHHBIX HAKIa 0K TOPMO3HBIX KOTOMOK ITPOH3BOMAUTCS ITO

hopmye:
M=YN; n; - m LL— -1073;(t/rox)

Hi
['me N; — KOnH4YeCcTBO aBTOMAIIHH 1-H MAapKH, I1T4

n; — KOIMHYECTBO HAKIAJOK TOPMO3HBIX KOJIOAOK Ha aBTOMAIIIHHE 1-OH MapKH, IIIT,

m; — BEC OAHOH HAKIIAJKH TOPMO3HOH KOJIOJKH Ha aBTOMAIIIMHE 1-H MapKH, KT,

L; — cpeHII TOMOBOH ITpoOer aBTOMOOHIII 1-MapKH, ThIC. KM/TOJ;

Ly —HOpMa 1mpodera MOABHKHOTO COCTaBa 1-OH MapKH 10 3aMeHBl HaKIIa{0K
TOPMO3HBIX KOIOJOK, THIC.KM.

Hopma nmpoGera moABHKHOIO COCTaBa A0 3aMEHBI HAKJIaJOK TOPMO3HEBIX KOJIOJI0K

COCTABIILET JJIS JIETKOBBIX H I'PY30BBIX aBTOMOOMIEH 10 TBIC. KM, IJIS TPAKTOPOB H IIOIPY3YHKOB
— 1000 MoTOYaCOB.

HMcxomgHble JaHHBIE H PE3VIIBTATBI PACHCTA ITPEACTABIICHEL B TaOIHIIE.

Mapka Koi-Bo Koi-Bo Bec CpemHerogoBon | Bec orpab.

aBTOMAIIIHH aBTOMAIIIMH | HAKIIAJOK HAKIIaIKH mpober, HAKJIaJ[0K
TOPMO3HBIX TOPMO3HOH THIC.KM. TOPMO3H.
KOJIOJIOK, KOJIOJKH, KT KOJIOJIOK, KT
yCTaH. Ha |
a/M

ToHora 8 0.53

['A3-3110 8 0.3

['A3-2410 8 0.3

MA3-5594 8 0,33

YA3-3741 8 0.48

OTrpadoranHoe MoTopHoe Mac10 (012.12). OTpadoTanHOEe TPAHCMHCCHOHHOE MACJI0
(012.20)

PacueT xommdecTBa oTpab0TaHHOTO MOTOPHOI'O H TPAaHCMHCCHOHHOT'O Maclia
IIPOH3BOJIHUTCS ITO ()OPMYIIE:

M :ZNE (i -ni-Li leO"‘”
rae N; - KOJIMYECTBO aBTOMAIIHH 1-OH MapKH, IIIT,
qi — HopMa pacxoza Torumsa Ha 100 kM mmpobera, 1/100 KM,
L; — cpeHHIt TOAOBOH ITpo0er aBTOMOOHIIS 1-OH MapKH, THIC.KM/TOJT;

n; — HopMma pacxofa Maciia Ha 100 1 tormmsa, /1007,
Hopma pacxoga MOTOPHOI'O Macia A1 KapOopaTOPHOr O ABHT aTE IS

2 ,4..5]
Ny = )
100a°
HQPMEI pPacxoJd MOTOPHOI'O MacCild AJIA JH3CIIbHOI'O ABHI'ATCIIA
3 , 21

n —
1000
Hopma pacxoma TpaHCMICCHOHHOI'O Maciia i KapOropaTOPHOI'O JBHTATELA
0,31

Nyg = 1nnn’
NJOKYMEHT NoarnucAH

SNEKTPOHHOW MOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TatbAHa AnekcaHapoBHa

Ia JJIA JH3CIIBHOI'O IBHI aTCIIA

TIPOAVYKTOB, gonu ot 1, H=10,13.
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p — ITIOTHOCTh OTpaboTaHHOI0 Macnia, K/, p = 0,9 Kr/11.
M cxomHbIe JaHHBIE H pacyeT OTpaboTaHHBIX MOTOPHOI'O H TPaHCMHCCHOHHOI'O MacJa
IIPeICTaBIIEHEI B Ta0me 7.1.

Mapka Komn-Bo Hopma CpeTHHH T Komn-Bo orpab. Macia
ABTOMAIIIHHEI pacxoja T'OJIOBOI IBUT AT eI
TOIUIMBA Ha | IIpolder MOTOPH. TPAHCM.
100 k™M aBTOMOOHIIA,
npodera THIC.KM/TOJ
Toitora 18,0 10,95 bens.
['A3-3110 154 15,0 bens
['A3-2410 154 24,777 bens
MA3-5594 33,6 2,167 Jn3
YA3-3741 19,2 7,005 OcH3
Hroro

IInHbI ¢ MeTa/LTOKOpAOM (200.02). IIIHHLI ¢ TKaHEeBLIM KopaoM (200.03)
PacueTr xonmyecTBa OTPalbOTaHHEBIX IIIHH ¢ METAIIJIOKOPIOM H ¢ TKAHEREIM KOPIOM
TIPOH3BOJIHUTCS ITO (pOPMYIIE:

N Tl T L
M= L‘Hi_‘mi;,(Tfrﬂ,z[):,

rae N; — KOImMYeCTBO aBTOMAIINH 1-H MapKH, IIIT,
N — KOJMHMYECTBO IIMHH, YCTAHOBJIEHHBIX Ha aBTOMAIIIHHE 1-OH MapKH, IIIT.
m; — BeCc OAHOH H3HOIIEeHHOH IIHMHEBI JaHHOI'O BHIA, KT,
L; — cpeIHHI TOJOBOH ITpo0er aBTOMOOHIIA 1-H MAapKH, THIC.KM/TOJT;
Lyi — HOpMa Impodera IMOABHAKHOIO COCTaBa 1-OH MapKH IO 3aMEHEI IIIHH, THIC.KM.
HMcxomHble JaHHBIE H pacyeT OTpabOTaHHBIX IIHH IIPEACTaBHTh B TAOIIHIIE.

Mapka Kon-eo | Kom-Bo | Mapka THI Cpenne- | Hopma Bec Kon-eo | Macca
aBTO- a/M 1-H IIHH Ha | aBTOIIHH Kop/a rojiooii | rpobera | oTpa- oTpad. oTpad.
MAalllHHbBI | MapKH, a/M, IIT. ripober, | a/M 7o OOTAaHHOH | IIHH IIHH, T
IIIT. ThIC. KM | 3aM€Hbl | IIHHBI, KI'
IIIHH,
TBIC.KM
N; n; L; Ly m; M
ToiioTa 4 205/70R14 | TkaHb 40 12,1
A3 4 195/65R15 | >> 33 8,9
3110
'A3 4 205/70R14 | >> 33 12,1
2410
MAS3- 6 15,00-20 MeTtan 70 75,0
5594
VAS3- 4 240x115 > 36 115
3741
HToro

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LllebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

OrpadoranHoe ruapasanyeckoe macjio (012.13)
Pacuer orpaboTaHHOI O THAPABIHYECKOr O Maciia, 00pa3VyIOIErocs IpH OJHOM 3aMeHe
Macia B KapTepaxX THAPaBIHYeCKHX CHCTEM AKCKaBaTOPOB OIpeAelsIeTcs 110 ()OpMYIIE:

M=YN;V-k.-p-1073,1,

[OKYMEHT MOANVCAH )OB 1-OH MapKH, IIIT;
ANEKTPOHHOW NOANMNUCbLIO BaTOPOB 1-0H MapKH, JI,

oro macia, k. =0.,9;
,kr/m, p = 0,9 %
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CBeJIeHHS I10 TPaHCIIOPTHBIM CPEACTBAM, HMCIOIIHM I'TIAPAaBIIHYCCKIIC CHCTCMEIL,

IIPeJCTABILIIOT B TaOIIHIIE

Mapka Koi-Bo OO0BeM KapTep Komnmuectso
aBTOTPAHCIIOPTHOI'O O0TpabOoTaHHOI'O
CpelICTBa Macja, T
DOKcKaBaTtop 20-2621 90 1

DKckapaTop 20-3323 120 1

DOkckaatop ST1[-165 231

Bpems paboTel Ka:Kaoro skckaBaropa — 1500 moroyacos B roji. CorjiacHoO macIropTHEIM
JAHHBIM Ha 3KCKaBaTOPEI, 3aMeHa Macia IIPOH3BOAHTCA yepes 960 yacor paboTel, T.€. 1,5 paza B
rog. B 2017, 2019, 2021 rT. toraHupyeTcs 10 2 3aMeHBI HHAYCTPHAILHOrO Macrna, B 2018, 2020

IT. — |1 3aMeHA.

OHPEI[EJ]IITL HOPMATHBHOC KOIIHYCCTBO GTpﬂﬁGTﬂH}IGI‘G THAPABIHYCCKOI'O MdCJId 34 3TH

TOJIBI.

Betomb npomaciaennas (013.07)

KomnmiecTBo ImpoMaciieHHOHM BETOIIH OIPEAeISIETC S IO (POPMYIIE:

m
M= ﬁ,m/ec}ci

rac m — KOIIHYSCTBO G}"Xﬂﬁ BETOIIIH HBPE],GKD,[[DEEIHHDﬁ 3dMI'O, T/ I'oA,

k- comepkaHHe Macia B IIpoMacieHHOH Betom, k = 0,03.

Tabmiia — BapraHTEl 3a1aHIm

BapmnaHt KommiecTBO TpaHCIIOpTa, T BerorIm,
Torora | T'A3- ['A3- | MA3- | YA3- 20- 20- OTY- KT
3110 2410 5594 3741 2621 3323 165
1 2 3 2 5 3 3 2 6 30
2 S 3 3 2 6 7 3 1 35
3 2 2 1 2 5 5 6 4 38
2 3 2 5 3 7 6 1 5 40
5 2 2 3 5 5 2 8 2 40
6 S 6 2 2 3 2 2 3 42
7 S 2 3 5 3 2 1 4 48
8 8 S 3 2 5 5 7 3 43
9 7 7 2 5 6 6 3 3 45
10 2 2 2 2 2 5 2 3 48
11 6 6 2 2 3 6 5 1 49
12 S 6 2 2 8 9 2 1 52
13 4 2 2 3 8 3 2 2 39
14 S 2 3 S 7 3 S 3 Sl
15 4 6 3 2 6 3 2 3 46
16 3 2l S 2 S S 3 2 48
17 S 3 2l 7 6 4 3 S 47
18 4 3 2 2l S 6 3 2 36
19 3 S 3 3 S 4 3 3 38
20 7 S 6 S 3 4 3 4 34
OOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOANMUCLIO
12000002A633E3D113AD425FB50002000002A6

LleBGayxoea TateAHa AnekcaHapoBHa

CepTtudumkar:
Bnageneu;
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2. OnieHKa BIHSHHSA OTPa00TaHHBIX (PIIIHFTPOB Ha OKPYIKAIOITYIO CPETY.
3. TexHOIOrHs 3aMeHbI MACIISIHBIX, BO3IYIIHBIX H TOIUINBHBIX (PHIIbTPOB.
4. CrmocoOBl YTHIIH3AI[HH Pa3IHYHBIX BHAOB (PHILTPOB.

5. KOHCTpYKIIHS TOPMO3HOH KOJIOAKH.

0. CrrocoOBI YTIIIH3AIMH THAPABIIMYECKOIO MaciIa.

7. Berons: HazHaYeHHE, YTHIIH3AL[II

Cnncok peKoMeH /Iy eMOH JIHT €paTyPhl:

IlepevyeHb OCHOBHOM JIMTEPATYPhI:

1. Jmmurpuera, M.A. Dkomorumdeckas O€30IIaCHOCTE KaK YacTh MEKIYHAPOIHBIX
orHomennii / H.A. JImutpueBa, O.B.[IInmenmx ; MHHHCTEPCTBO HAyKH H  BEICIIETO
oOpaszoBaHHg PO, DeepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE O00pa30BaTelIbHOE YVUPEKIESHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (pefepalbHBIN YHHBEPCHTET», MHKEHEPHO-TeXHOIOITHYECKAs
akagemud. — PocroB-Ha-Jlony ; Taranpor : WM3garemsctBo IOXHOrO (QemepaabHOro
yHHBepcurera, 2018, — 74 ¢. — Pexmm  jgocryma: | II0  IIOAIMMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

2. 'anm, T.A. DOxomnormyeckuii MeHepKMeHT H ayauT / T.A. I'anmv, C.B. I[ITaGaHoRa
Munricrepcteo  oOpazoBaHMsa M HaykH  Poccmmickon — @expeparmn, OpeHOYPrekui
['ocymapcTBeHHBIT YHHBepcHTET. — OpeHOypr @ OI'Y, 2016. — 102 c. : mwi1., Tadbn. — Pexamm
poctyma: o mogmucke. — URL: http://biblioclub.ru/index.php?page=book &id=467214

IlepeyeHnb JOMOJTHHTEILHOH JIMT€PATYPLL

1. Kosnog, FO. C. Bxonornyeckas 6e30MacHOCTh aBTOMOOHILHOIO TpPaHCIIopTa : [y4ueO.
nocobue] / 1O.C. Kosnop, B.II. MensmoBa, 1. A. Carkun. - M. : Arap, 2000. - 175 c. - IIpnn.:
c. 171-173. - bubnuorp.: ¢c. 174-176. - ISBN 5-89218-095-5

2. Momnoamos, B. A. be30macHOCTs TPaHCIIOPTHBEIX CPEACTB . yueOHOe ITOocOOHE Isd
CTYIACHTOB BY30B, OOYYAOMMXCS IIO0 HAIIPaBIIEHMIO ITOATOTOBKH OaKalaBpOB « 1 eXHOIOIHS
TPAHCIIOPTHBIX IIporeccoB»  (MIPOHIH ITOATOTOBKH: «OpraHm3amusa H O0e30I1aCHOCTD
IBIDKEHHS», «PaccieoBaHHEe H SKCIIEPTH3a JOPOKHO-TPAHCIIOPTHBIX ITPOHCIIECTBHI») / B. A.
Momnomaios. — TamOoB : TaMOOBCKHMH T'OCYZAapCTBEHHBIN TeXHHYECKHMH YHHBepcHTET, ObC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TekcT : 3IeKTPOHHEIH // DJIeKTPOHHO-
oubnnoreuHasa cuctemMa IPR BOOKS : [caitr]. — URL: http://www.iprbookshop.ru/63842.html

3. Capkucop, O.P. Dxomormyeckas Oe30IACHOCTh H 5KOJIOIO-IIPABOBEIE IIPOOJIEMBI B
o0nacTH 3arpsa3HeHHs okpykaromieH cpefpl / O.P. Capkucop, E.JI. JIroGapckuit, C. 5. KazaHIieB.

— MockBa : [Onxuru-/lana, 2015. — 231 c¢. — PexmM pgocryma: II0 IIOAIINCKE. —
URL: http://biblioclub.ru/index.php?page=book&i1d=118197

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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JIabopaTopHoe 3anATHE 5

PACYHET BBIEPOCOB ITAPHHUKOBEIX I'A30B

HE-_]II: pﬂﬁﬂThI: OITpCACIICHHC I'OJOBOI'O KOJIHYCCTBA ITdPHHKOBBIX I'd30B, BBIACIIATOITIIXCA
IIPpH SKCIUIVATaIlHil, PEMOHIE H CCPBHCHOM GﬁCH}OHIEﬂHI]II TPAHCIIOPTHBIX H TPAHCIIOPTHO-
TEXHOJIOTHHYCCKITX MAIITITH H Gﬁﬂp}fﬂDEﬂI—]}IH

[Tocne BRIMOMHEHN S ITPAKTHYECKOH PaboThl CTYIEHT JOJIKEH

3HATh: BO3JCHCTBHE TPAHCIIOPTHEIX CPEIACTB HAa OKPYKAIOIIYIO CPEeNly, HallpaBJICHILS
ITOIIE3HOI'0 HCIIONB30BAHH S MTPHPOAHBIX PECYPCOB, SHEPIHH H MAaTEpPHAIOB ITPH SKCILTYaTaL[HH,
PEMOHTE H CEPBHCHOM OOCITYKHBAaHHH TPAHCIIOPTHBIX CPEACTB

YMeTh. OIpelesaTh KOIHYECTBO BBIOPOCOB B aTMoc(epy, BOAHYIO CpeAy H IIOYBY
3arPSI3HSIOIIMX BEINECTB TPAHCIIOPTHBIX CPEACTB; OMPEHENSTh KOHI[EHTPAIIMH 3arPsr3HSIOINIX
BEIECTB, MOCTYITAIOIIHX C BEIOpOcaMH B aTMOc(epy, BOAHYIO CPpey H IIOYBY,

Baagersb: HaBBIKaMH 3()(EKTHBHOI'O HCIIOIB30BAaHHSA ITPHPOIHBIX PECYPCOB, SHEPIHH H
MaTEPHAJIOB IPH 3KCIUTYaTal[HH H CEPCHBHOM OOCIIYKHBAaHHH TPAHCIIOPTHBIX CPEICTB

dopmvupyemble komMuerennuu: OIIK-2, OIIK-3.

AKTYAJIBHOCTL TeMbL. B pe3ylbTaTe 3KCIUIyaTallMH, PEMOHTE H COEPBHCHOM
OOCITY’KHBAaHHH TPaHCIIOPTHBEIX H TPaHCIIOPTHO-TEXHOJIOTHYECKHX MAIIHH H O0OpPYAOBaHHS
BBIJIETIIETCS OTPOMHOE KOIIHYECTBO IMAPHHKOBBIX I'a30B, OKA3BIBAIOIHX 3HAYHUTEIILHOE BIIHSHHE
Ha COCTaB M CBOHCTa aTMoc(epbl H OKPYKAOMIEH cpelbl, ITO3TOMY aKTyaJbHO 3HaTh H B
IIEPCIIEKTHBE ITPOTO3HPOBATH KOIMYECTBO BBUIEISEMBIX IMAPHHKOBBIX Ta30B C IENBIO
OIPEHEIIEHHS CTEIIEHHN HX BO3IEIHCTRHS H BO3MOKHOCTH CHIKEHHS 3THX BEIOPOCOB.

Kpﬂ'l' KH€E CBE/JICHHA H3 TCOPDHH

[To 3HauIMOCTH BBIOPOCHI ITapHHKOBEIX I'a30B (I1I') oT Bcex BHAOB TPaHCIIOPTa BO MHOIHX
CTpaHaxX CJIeAVIOT OOBIYHO 3a BBIOpOCAMH SHEPreTHYECKHX IPEMIPHSTHII. B HEKOTOPBIX
OOIBIIIIX  TOpofax  BBIOPOCEHI aBTOTPAHCIIOpPTa  YaCTO  IIPEBBIIIAIOT  BBIOPOCH
SHEPTOIPE T PH SITHII.

[IOHSTHO TTOATOMY, UTO HYKHBI HaJeKHBIE MeTOAHKH 111 ydueTra BeIOpocoB IIIT Bcemm
BHJIaMH TpaHcIiopTa. Kpome aByokucH yriiepoga (CO») K ITapHHKOBBIM I'a3aM OTHOCSTCS TAKKe
MeTaH (CH4) m 3akmch azora (N2O).

Kareropns «aBTOTPAaHCIIOPT» COOTBETCTBYET KaTerOopHH «J{OPOKHEIH TPAHCIIOPT»
COITTaCHO PYKOBOACTBY M BKIIOYAeT B ceOd BCE THIIBI JIETKOBBIX aBTOMOOHIIEH, JIETKHE H
CPEeJHHE I'PY30BHKH ,aBTOMOOIIH OOJBIINOH I'PY30IIOABEMHOCTH, TaKHe KaK TSAradyl ¢ ITPHIEIIOM
1 aBTOOYCHI, a TaKKe MOTOIMKIIBI BCEX THITOB. TPaHCIIOPTHHIE CPeACTBA PabOTarOT Ha pasHBIX
THITaX JKHJIKOr0 M ra3000pa3HOro TOIUIHBA, a TaKKe Ha OMOTOIUIHBE HIIM €0 CMECH ¢ OOBIYHBIMH
TOIDIMBOM. Kpome Toro, PYKOBOACTBO paccMaTpHBaceT eIre BEIOpockl (CO, or pabdoTe
KaTaJINTHYECKHX KOHBEPTOPOB, HCITOIB3YIOIIX MOYEBHHY.

BriOpocel CO,; oT OHOTOIIIMBA OTHOCSATCS K APYTOMY Paslely y4yeTa H YUHTHIBAIOTCH
OTAEIPHO KaK HH()OPMAIIHOHHBIE EIHHHIBI. OTO, a Takke (PaKT O4YeHb MalIbIX KOJIHYECTB
HCITOIb30BaHH I OHOTOIUINBA B OmMIpKaiimie Toasl (MeHee 2%) CTal OCHOBAHHEM HEBKIIFOUEHHS B
TAaHHYIO METOAHKY TEXHOJIOTHH PAaCYETOB.

Kartanurnueckie KOHBEPTOPHI Ha MOYeBHHE Jar0oT BBIOpockl CO, OT pasioKeHHA
MOYEBHHEI B KOJHYecTBe OT 1 10 3% oT BeIOpocoB CO, ABHTATEIEM aBTOMOOHISA OTa IHQpa,
OVAYYH CKOPPEKTHPOBAHHOH Ha IIPOIIEHT KOHBEPTOPOB TAaKOI'O THIIA B CTPaHE, OKa3alach

AOKYMEHT MNOANUCAH KITFOUEHHS STOr0 UCTOUYHHKA BEIOpOcOB CO; B
SNEKTPOHHOW NOANUCHIO

Ceptucpukat. - 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Liebayxosa TateAHa AnekcaHapoBHa MCTOJIHKa P}}KGEGJCTBE:- KOTOpaA IIOCTOAHHO

BEIOPOCOB B aTMOC(EPHBIH BO3AYX pa3padOTaHO
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PykoBoacTeo 1m0 HHBeHTapusaimu. Ilo axHamornn ¢ CORINAIR JOpOXHEII TPaHCIIOPT B
PYKOBOJICTBE BBIJIETIEH B CIEI[HAIILHYIO I'PYIOIY 7, B KOTOPOH BBUIEISIOTCS TPH ITOATPYIIIIELI

(tTabmmra 5.1).

Tabmira 5.1 - JleneHre aBTOMOOIIIEH T10 YCIIOBH M SKCIUIYaTAL[IH

0701 JIEI' KOBBIE ABTOMOLWJIX
07 OOGBIYHEIE JIETKOBEIE aBTOMOOIIH Ha OeH3HHE
0101
07010301 JIBHZKEHHE T10 IIIOCCE
07010102 JIBHJKEHHE B CEJIbCKOH MECTHOCTH
07010103 JIBHJKEHHE B TOPOJICKOH YEPTE
07 01 JIerkoBble aBTOMOOWIH HA OeH3HHE C KaTaIH3aTOpPOM
02
07010201 JIBHZKEHHE T10 IIIOCCE
07010202 JIBHKEHHE B CEJIbCKOH MECTHOCTH
07010203 JIBIJKEHHE B TOPOJICKOH YEPTE
07 JIN3€enbHEIE JIETKOBBIE aBTOMOOHIIH
0103
070103 01 JIBHZKEHIE ITO IIIOCCE
07010302 JIBHJKEHHE B CEJILCKOH MECTHOCTH
07010303 JIBHKEHHE B I‘GPG,[[CI{Gﬁ yepTe
0701 JIeTkOBBIE | aBTOMOOHIIH Ha CKHKeHHOM He(PTSHOM rase
04
07 0104 01 JIBHZKEHHE T10 IIIOCCE
07010402 JIBHKEHHE B CEJIbCKOH MECTHOCTH
07010403 JIBHJKEHHE B TOPOJICKOH YEPTE
07 JIBYXTAaKTHBIE TPAHCIIOPTHRIE CPeJCTRAa HAa OeH3HHE
0105
07010501 JIBHJKEHHE T10 IIIOCCE
07010502 JIBHJKEHHE B CEJIbCKOH MECTHOCTH
07010503 JIBIJKEHHE B TOPOJICKOH YEPTE
0702 TPAHCIIOPT MAJIOU ['PY30IIOJBEMHOCTH
0702 TpaHCIIOPT MAJIOH I'PY30IIOABEMHOCTH HA OEH3HHE
01
07020101 JIBHZKEHIE ITO IIIOCCE
07020102 JIBHJKEHHE B CEJILCKOH MECTHOCTH
07020103 JIBHJKEHHE B TOPOACKOH YEPTE
0702 JIM3ebHBIN TPAHCIIOPT MAJIOH I'PY30IIOABEMHOCTH
02
07020201 JIBHIKEHIE ITO IIIOCCE
07020202 JIBHJKEHHE B CEJILCKOH MECTHOCTH
07020203 JIBH2KEHHE B TOPOICKOH YepTe
0703 TPAHCIIOPT BOJIBIION I'PY30IIOTEEMHOCTH
0703 TpaHcIiopT GOIBIIIOH IPY30IIOABEEMHOCTH HA OeH3HHE
01
07030101 JIBHZKEHHE T10 IIIOCCE
[NOKYMEHT MOANUCAH J[BIDKEHHE B CEIIbCKOH MECTHOCTH

SNEKTPOHHOM MOAMUCHIO

Ceptudukar: . 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lleGayxoea TateAHa AnekcaHapoBHa
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07030201 JIBHZKEHIE ITO IIIOCCE
07030202 JIBHJKEHHE B CEJILCKOH MECTHOCTH
07030203 JIBHKEHHE B I‘GPG,[[CI{Gﬁ yepTe
0704 MOTIEJIBI 1 MOTOITUKIJIBI < 50 e’
07040101 JIBHJKEHHE B CEJILCKOH MECTHOCTH
07040102 JIBH2KEHHE B TOPOICKOH YepTe
07 05 MOTOLTUKJIBI > 50 e
070501 JIBHZKEHHE T10 IIIOCCE
070502 JIBHJKEHHE B CEJIbCKOH MECTHOCTH
070503 JIBHKEHHE B TOPOACKOH YepTe
07 06 HMCITAPEHHME BEHSMHA M3 TPAHCIIOPTHEIX CPEJICTB

JIIsT KaKOoH M3 ITOATPVIIL BBeJAcHA HeOOXOIHMOCTh yueTa OCOOEHHOCTEH MIBHIKEHHS a

HMCEHHO:

- ABHAKCHHE ITO aBTOMAI'HICTPATIAM,
- IBIDKEHHE B CEIIBCKOMH MCCTHOCTH,

- ABHZKCHHC B I'OPOJCE.

CpaBHHTeNIbHaS KIaccH(pHKaIMA TpaHcIOpTHBIX cpelcTB B CORINAIR u B PykoBojcTBe
(ESK) npuBegeHa B Tabmiane 5.2. MokHo BHAETH, uTo KrnaccH(pHKaisI CORINAIR nerko
H3BJIeKaeTcsa H3 KnaccHpukaimy PykoBoacTtea (EOK-OOH).

Ta0mmma 5.2 - Knaccudukaimsgd TPaHCIIOPTHBIX CPEICTB, HCIIONb3yeMas IPH pacdeTax

BEIOpPOCOB 3B

Tum TpaHcopra:

ITo CORINAIR

ITo EODK-OOH

JIeTKOBEIE aBTOMOOHITH

Kareropua MIl: TpaHcopT, HCIIOIB3YEMBIH IS IIEPEBO3KH
ITacCaKHPOB H HMMEIONIMI He Oolee 8 MeCT, HCKIFOYas CHIEHBE
BOJTEILA

TpaHCcIIopT MamoH rpy-
30O BEMHOCTH

Kareropuss NI1:TpaHCriOpT, HCIIOINB3VEMBIH I IIEPEBO3KHU
TOBAPOB H HMEIOIIHH MAKCHMAJIbHBIH BEC, HE ITPEBBIMIAOIIHH 3.5
TOHH

TpaHcTiopr GOIBINOH

Kareropua M2: TpaHCIIOpT, HCIIOIB3YEMBIH IS IIEPEBO3KH
ITacCaKHpPOB M HMEIOIMI Oojlee 8 MeCT, HCKIIoYasl CHIEHBE
BOJIHITEIS, C MAKCHMAIbHBEIM BECOM, HE ITPEBBIIIAFOIINM S TOHH

Kareropusa M3: TpaHCIIOpT, HCIIONB3VEMBIH IS IIEPEBO3KH
IMacCa)KHpPOB H HMEIOLHI Oornee 8 MeCT, HCKIIIOYas CHIeHbE
BOJIUTENS, ¢ MAKCHMAJIbHBIM BECOM, ITPEBBIIIIAIOIIHM 5 TOHH

Kareropua N2: TpaHCIIOPT, HCIIOIB3YEMBIH IJI IIEPEBO3KH

IPY30IOABEMHOCTH - - -

TOBAPOB H HMEIOIHH MAKCHMAJIbHBIH BEC, IPEBBIIIAOIIHI 3.5
TOHH, HO HE

ITPEBBIMIAOIIMH 12 TOHH

Kareropusa N3: 'TpaHcriopT, HCIOIMB3YVEMBIH IS IIEPEBO3KH
TOBAPOB H HMEIOIMH MAaKCHMAJIBHBEIH BEC, IIPEBBIIIAOINMMH 12

NOKYMEHT MOAMNUCAH
INEKTPOHHOM MNOANMMCLIO L2; L3; L4; LS - Bce BHIbI MOTOIIHKJIOB

Ceptucmkar: 12000002A633E3D113AD425FBS0002000002A6
BEnapeneu: Webayxosa TateAHa AnekcaHapoBHa
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Taxym 00pa3oM, MIPHHSB 3a OCHOBY KIIacCH(PHKAIIHIO TPAHCIIOPTa IO PYKOBOICTBY, MOJKHO
OblsI0 OBl pPacCUHTBIBATH, YTO Hallla MeTOMHKa pacueTa BeIOpocoB III' Oymer Ommska K
MEJKI YHAPOIHBIM ITOAXO0IaM.

K coxaneHmro, 3Ha4YHTeNbHAas 4YacTh HH(OPMAIMH, HeOOXOJHMOH M1 PacyeTOB B
COOTBETCTBHH C PYKOBOJCTBOM, OTCYTCTBYET. [103TOMY HaMHM IIPHHAT ITOAXOJI, OCHOBAHHEIN Ha
NOCTYIHBIX JAHHBIX 00 aBTOTPAHCIIOPTE, H B TO K& BPeMS JOCTAaTOYHO ONIM3KHH K ITOAXOJaM
Pykosoacrea 1 CORINAIR.

OCHOBHBIM ITaPHHKOBBIM TI'a30M SBISETCS YITIEKHCIBIH ra3 (CO;), MeTOAHKa pacuyeTOB
BRIOPOCOB KOTOpPOrO OIHcaHa B PYKOBOACTBE M OCHOBaHAa Ha pacyeTax II0 YpaBHEHHIO
OKHCIISIEMOTO YHCTOrO VITIEPOa. 2Ta METOHKA XOPOIIO paboTaeT MPHMEHHTEIBHO K CKHTaHIHIO
VI, B TeOpHH Ha KaXJIyI0 TOHHY OKHCIIIEMOIO VITIEPOAA IMPHXOAHTCS 3,67 T. YITIEKHCIIOrO
rasza. Ha mpakTHke H3-3a BO3IEHCTBHS pAfia (PAaKTOPOB BO3MOXKHEI 3aMETHBIE OTKIIOHEHHS OT
TEOPHH, 4YTO HeOOXOAHMO YYHTBIBaTh. TakHMMH (paKTOpaMH SBIISIOTCS ITOIHOTAa CrOpaHHSL
HaJIM4H S IIPUMECEH B yIiiepojie (yIie), IIoTeps 4acTH Ira3000pa3HON COCTABIISIONIEH B ITPOLIECCE
XpaHEHH S H TEXHOIIOIHH ITOATOTOBKH.

<>

[ IpoBEPHUTE TOCTOBEPHOCTH
TOIUI. CTATUCTHUKHN M JTAHHBIX O
rmpobere TC, 110 HEOOX.
OTKOPPEKTHPOBATE

oleHHTh CO2.
(CM. cXeMy IIPHHSITHS PeIIeHHI)

Owenurs CH4 1 N20
(CM. cXeMy MIPHHSTHSA PeIIeHHI)

PHCYHOK 5.1 - 3Tallbl OL[EHKH BEIOPOCOB OT JOPOKHOI'O TPAaHCIIOPTa

[IpHMEHHTENBHO K KHAKHM YITIEBOAOPOAAM ITpodjIeMa HECKOIBKO YCIOKHSIETCSI TEM, UTO
HMeeTC s TOIbKO o0masa ux ¢popmyna C,H,, H cCOOTHOIIEHHe MeXXAy N H M 3aMeTHO KoneOIeTcs
JIake JIIS1 OJHOI'O THIIA TOPIOYEro, HaIpHMep, OeH3HHA. BOJOpoHAS COCTABILSIIOIIAS B IIPOIIECCE
OKHCIIEHHS JaeT BOAY, a BBRIOPOCEI CO; CBS3aHBEI ¢ OKHCIIEHHEM VIJIEPOJHOH COCTABJISIOIIEH.
JIT1s1 YITTIeBOAOPOA OB XapaKTEePHEI 3HAUHTEIILHEIE IIOTEPH 3a CUET HCITaPEHHS.

Yro Ke KacaeTcqd APYTHX BBIOPOCOB ITAPHHKOBBIX I'a30B, TO HX BEJIHYHHEI 3aBHCAT OT
pexmMa paboThl ABHraTelled aBTOTPAHCIIOPTHRIX cpedcTB. HanMeHbIIme BRIOPOCH Ha €IHHHILY
COMOKEHHOI'O TOIUIMBA ITPHXOMATCS HAa HEKOTOPHIH YCTAHOBHBIIHMICS PeXHM paldoThl ITpH
ITPOrpeTOM JABHTaTeNle IlepeXoaHble peXHMBI, OCOOEHHO PeXHM ITPOrpeBa XOIOMHOIO JBHTATEI
ITOCJIE 3aITyCKa, COIPOBOKIAIOTCS ITOBRIIIIEHHBEIMH BEIOpocami Apyrux [1I°.

B 3aBHCHMOCTH OT ITOMHOTHI HH(pOpPMAIMH pacyeT BEIOpocoB III' BO3MOKEH MO TpeM

A RYRT T SR N - 1_-?-""‘.--""&1:*-""-"_"‘; 1 ""_'p i i 1

AOKYMEHT NMOoArnmMcAH
BNEKTPOHHOW NOANMCHLIO [CITOPTHOI'O CpPCcACTB4d, PCHKHME CI'O paﬁlDTLI H
Ceptudbmkar: -~ 12000002A633E30D 11 3AD425FB50002000002A6 ABITH YPOBeHb H TOUHEE Pe3yiIbTar.
Bnapeneu; LWeGayxora TateaHa AnekcaHapoBHa

3JIEHBI Ha pHC. . 1.
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BLIﬁpGCLI I'NTaBHOI'O IIAPHHKOBOI'O I'd3d Ha YPOBHCE ] 118 BceX THIIOB aBTOMOOHIIbHBIX
OEeH3HHOBBIX H JH3EIBHBIX JBHIaTelIeH He3aBHCHMO OT TEXHHYECKOrO COCTOSIHHS BBHIYHCIITIOTCS

110 (POPMYTIE:
M
Mco, = Z m, Xk _x0O (5.1)
1

IAe m,; — KOJIMYECTBO COIKEHHOIO aBTOMOOHJISIMH JaHHOIO Kiacca (IToTpeOlIeHHE
TOIUTHBA TOHHEI);

k. — TIepeBOTHON MHOXKHTED, 1/ (eI, TOIIIIHBA);

ks — xoa(rmeHt smuccHa CO, A1 JaHHOIO BHJIa TOIUIHBA, KOTOPBIH OepeTcs H3
TaOIHIEI 4 110 YMOJTYAHHIO.

n — YHCJIO aBTOMOOMJIEH, IO KOTOPBIM 3aTEM IIPOH3BOAHTCS CYMMHPOBAaHHE BBIOPOCOB
CO;.

Bce HeoOXomuMbIe J715 pacueToB K03() (PHIMEeHTHI ITpHBeeHBI B TaOmuIe 5.3 u 5.4.

Tabmrra 5.3 - llepeBoHEIE MHOXKHTETIH U1 pacyeTa BeIOpocop CO,

Ne MHoxHTenb BemnnumHa
n/n
1. MHOXHUTETE K, IUIS TIEPEBOJA THIC.T.
(WUIM THIC M) B Teppa/lxoynu (7o)
- OeH3HH 43,97
- TH3TOILJIMBO 42.50
- Maciia oTpaboTaHHEIE 40,19
- TIpOITaH M OyTaH CHAIKEHHEBIE 47,31
2. DpakImsg OKHCIIEHHS, @ I BCeX BHIOB TOIIHBA 1.00

PesynbTarel pacyeToB IO KaXKAOMY KIAcCy aBTOTPAHCIIOPTa H IO KaKIOMY BHAY TOIUIHBA
3aTeM OOBEAHHSIOTCS B OOIIYIO TaOIHITY.

Bolopocet 0pyzux napHUKO6bIX 2A306

BBIﬁpﬂCBI IIAPHHKOBOI'O I'd3a JAJI OJJHOI'O aBTOMOOHIIA OITPEACIIAIOTCH KaK.
n
|

Ile m; — YAENbHBIA BRIOPOC MTapHUKOBOIO Irasza CHy M N>O aBTOMOOHIIEM C JABHTATENEM THIIA K,
(xr/TJIx) (cMm. TaOm. 5.5);

T} — COKKEHHOE TOIUIHBO 3a PACUYETHBIH IIEPHOJ, THIC.T,

k,n — TIEpeBOIHOH MHOKHTEND JUIS TOIuIHBa ThIC.T B T I (cM. Tabm. 5.3);

IIRj, — mpon3BeleHHe KO3(QQHIMEHTOB BIHAHUA CIEAYIOINX (PaKTOPOB: TEXHHYECKOI O
cocTosHNA (1) 1 Bo3pacTa aBTOMOOHIIA (R) Ha BEIOpOC 1-I'0 Tra3a;

n — YHCIIO aBTOMOOHIIEH, II0 KOTOPBIM 3aTeM OCVINECTBIIIETCA  CYMMHPOBAHHE
BEIOPOCOB.

IIpexycMOTpeHEI pacuyeThl BEIOpocoB 111 1Mo craeayrompm rpyrmnamM aBTOMOOHIEH:

AOKYMEHT MNOANUCAH €H3HHOBBIM JIBHTATETIEM:
INEKTPOHHOW NOANUCHIO | & o
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 H3CIIbHBIM JBHI'ATCIIEM,
Bnapgeneu: Lebsyxopa TatbkAHa AnekcaHApoBHA 1,
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,HEIJIEE OCVIIECTBIIACTCA CYMMIPOBAHIIC ELIﬁpGCGE 1-TO ra3a BCceMH aBTOMOOHMIISIMI THIIa
k:, d 3dTEM — ELIﬁplDG'DE 3TOr0 Xe 1-TO IIAPHHKOBOI'O TI'd34 aBTOMOOHIISIMH BCeX THIIOB,

HMCIOIIHXCH Hd JdHHOM ITPEAIIPHATHH.

Tadma 5.4 - KoadguimieHTH BEIOpocoB CO,, CHy, N>0 110 YMOITYaHHIO I JOPOKHOIO

TpaHCIIOPTa
Bua Toromnsa COs,, T/T]IXk CH,, /T JIx N,O, 1/T 1k
FeH3HH 69, 3 0,0033 0,032
JIM3TOIITHBO 74,1 0,0039 0,0039
['a3 56,1 0,092 0,003
3aganue

[IoTpebiieHHe TOIUIHMBA IT0 KaTETOPHAM TPAHCIIOpTa yKa3aTh B TaOIHIIE 5.5.

Tabmmia 5.5 - [lorpebneHne TOIUMBA 110 KAaTETOPHSAM TPAaHCIIOPTa.

Ty ABTOMOOIIEH Buasl Tormea B 1055 IHOoTpeOineHMsI B %
bensuH, T | Jlons B % | Jlustormmuso, T| Homsa B % | 1'az, T | JlomaB %

JIerKoBEIE 85 28.5 47.1

TpaHcIIOpT Manon 12 10.2 05
IPY30IOABEMHOCTH

TpaHciopT OOIBIIOH 1.0 17.6 5.
IPY30IIOABEMHOCTH

ABTOOYCHI 2.0 43,7 3.2

Bcero 100 100 100

A. BriOpocr1 III" apTorpa”ciopToM, padboTaroImM Ha OeH3HHE.

Tabmmia 5.6 - KommuectBo BEIOpocoB CO; 0T aBTOMOOWIEH, padoTaroIuX Ha OeH3HHE.

KomnmyectBo Y nensHBIH
Kosddmmenr| KomiuecTro
THITEL COKKEHHOI' O Koapmmenr | KommiectBo
- Ko TOIUIHBA,
aBTOMOOIIEH | TOIUIHBA, BEIOpOCOB CO» COs, T
TeIC. T/T JIK TJIx
TBHIC.T T/T 11K

JIETKOBEIE
aBTOOYCEI

BCETO

[Tpn pacderax, comepxamnmxcs B Ta0mmie 5.6, KoapHIMeHT A MnepeBoja TOIIHBA B
|'TJIx] B3aT H3 Tabnumbl 5.3. YaemsHbIH Koa(gduipeHT 119 CO; ObUI B3SIT H3 TaOIHIBI 5.4 «I10
YMOITYaHHIO», KOTOPBIH OBLI IepeBeleH B [T/T k] a4mmsa ymoOcTBa pacueToB.

Hamee HamgeMm BBIOpockl CH4 n N>O OT TOro e aBTOTpaHCIIOpTa, padoTaroIlero Ha

OeH3HHE.
NOKYMEHT NoanncAH
SMNEKTPOHHOW NOANUCHLIO
Ceptucmkar:  12000002A633E3D113AD425FB50002000002A6
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Bri6pocer CH,.

Tabmmia 5.7 - KomnuectBo BeIOpocoB CH4 0T aBTOMOOIIEH, paboTaroIMX Ha OEH3HHE.

KomnmuecTBo Y IenbHBIN
Koappuiment | KomuecTBo
THITBL COMKIKEHHOI' O Koapdminent | KommuecTtBo
- Km TOITJIMBA,
aBTOMOOMIIEH | TOIIIHMBA, BEIOpOCOB CH, CHy, T
TeIC. T/T 1K T/ 1K
THIC.T T/T 11K
JIETKOBBIE
aBTOOYCHI
BCETO
Brropockel N»O.
Tabmma 5.8 - KommuectBo BEIOpocOB N>O  oT aBTOMOOMIEH, padoTarOIMX Ha
OeH3HHE.
KomiyecTtBO Y nelmbHBIH
Koapdmuen | KomiyecTBo
THITEI COXOKEHHOIO Koaduiment | KomruectBo
. T Ky TOILJIMBA,
AaBTOMOOHIIEH | TOIUIHRA, BEIOpOCOB N,O N-O, T
TeIC. T/TJ[X T/ 1K
THIC.T T/T [Tk
JIETKOBBIE
aBTOOYCHI
BCETO

IIpuMeuanne: llockombKy [ii1 aBTOTpaHcnopra KaszaxcraHa BeIOpochkl IIIT ITpHHSTEI
HEKOHTPOIMPYEMBIMH, TO YJI€NbHBIE KOA() (PHI[HEHTEI B3STHL U3 IIEPBOH CTPOKH TAOJHIIBI 5.5 «II0
YMOTYAHHIO» OJHMHAKOBBIMH 71 000X THITOB aBTOMOOHIIEH, KaK peKOMEHAYET PYKOBOACTRO.

HTtak, BEIOPOCH OT aBTOTPAHCIIOPTA, padOoTaroIero Ha OeH3HHE, COCTABIISIOT:

CO;; — T.
CH4 — T
N;}O — T

b. Beibpocs! [1I" aBTOTpancrnoproM, padoTaroIHM Ha JH3TOIUIHBE.

Jlarsiee BBITTOIIHHM pacyeThl BEIOpocoB 11I' TpaHcmopToM, paboTaroliM Ha JH3TOIUIHBE.

Br16pocer CO»

Tabmmia 5.9 - KommectBo BeIOpocoB (CO; oT aBToMOOHIIEH, palOoTaroIHMx Ha

JTH3TOIUIHBE.
KommuecTBO YaensHbIH
Koappumenr | KomiryecTBo
THITE COKKEHHOI'O Koadpmiuent | KonmiecTBo
g K., TOIUIHBA,
aBTOMOOIIIEN TOILJIHBA, BEIOpOCcOB CO; COs, T
o ThIC. T/T]IX T Ik T
NOKYMEHT MOAMCAH T/ T/

SNEKTPOHHOW NOAMUCLIO
Ceptudukart: -12000002A633E3D113AD4 25FB50002000002A6

Bnapeneu: ebayxoea TaTeAHa AnekcaHgpoBHa
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ITIOJBEMHOCTI

TpaHcriopt
OOIBIIIOHN
rpy30-
ITOJBEMHOCTH +
aBTOOVYCHI

BCCI'O

Brropocer CH,.

Tabmma 5.10 - KommuectBo BeIOpocoB CH,; or aBTOMOOMIEH, paboTarolux Ha

I 3TOIUIHBE.
Y el HBIH
KonnuecTBo
. Koapmmenr | KomnyuecTBo
THIEI aBTOMOOHIIEH TOIJINBA,
BEIOpOcoB CHy CHy T
TIx
T/T JIK
JIETKOBBIE
TpaHCIIoOpT MaoH Irpys30-
ITOABEMHOCTH

TpaHcropT OONIBIION
IPY30-TIOJABEMHOCTH +
aBTOOYCEI

BCCI'O

Bri6pocsr N>O.

Tabmma 5.11 - KommdectBo BBIOpocOB N>O  or aBromoOmieH, padoTaroIix Ha

ITH3TOIUIHBE.
Y IeIbL HBIH
KomiuecTBO
- KoadpdmimeHT KomiuectBo
THIBI aBTOMOOIIIEH TOITIIMBA,
TIlx BEIOpOCOB N,O N>O, T
T/T 11K
JIETKOBEHIE
TpaHcIIopT MaoH Ipyso-
IIOIbEMHOCTH

TpaHcriopt OOIBINOH
IPY30-IIOABEMHOCTH +
aBTOOYCEI

BCCTO

I/ITEII{:, EBIﬁplDGLI OT ABTOTPaHCIIOPTA, pﬂﬁﬂT AFOITICT O Ha JH3TOILINNBE, COCTABIIATOT .
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[ IpuMeuaHte:

1. Beibpocest CH; m N>0O oOKa3alHCh OJHHAKOBEIMH H3-3a PaBEeHCTBA VJIEIIbHBIX
Koa(prarreHTOB BEIOpOocoB CH4 1 N>O.

B. Pacdyet BriOpocoB [II" aBToTpaHcIiopToM, padOTarOIIHM Ha ra3e

Bri6pocer CO»

Tabmrra 5.12 - KomuectBo BEIOpocOoB ('O, OT aBTOMOOHIIEH, padOTAIOIIIX Ha Trase.

Kommuectso Y IeJIEHBIH
Koad et | KommuecTtBo
THITE COKKEHHOI'O K COIITIEA Koad durnent | KomiecTBo
aBTOMOOHIIEH TOITJIMBA, TRIC T?T T T ’ BEIOPOCOB COa T
THIC.T ' CO, 1/Tx
Bce BHIEL
Brropocer CHy.
Tabmmia 5.13 - KomtuectBo BEIOpocOoB CH4 OT aBTOMOOHIIEH, pabOTAFOINIX Ha rase.
Y nensHBIH
KomityecTBO
- Koaddrmment KomnmiectBo
THIEI aBTOMOOHIEH TOIUINBA,
TIIx BeIOpOoCcOB CH, CH; T
T/T JX
Bce BHIEI
Bri6pocstr N>O.

Tabmmia 5.14 - KommyectBO BEIOpOCOB N,O 0T aBTOMOOHIEH, padOTarOIHX Ha Tase.

VY enbHbIH
KomiuecTrO
. Koag¢mment | Komiyecteo N>O
T Il aBTOMOOIIIEH TOIUIHBA,

BEIOPOCOB T

T Jx
CH4 TE'TI[}I{

Bce BHIIBI

I/ITEII{:, EBIﬁplDGLI OT ABTOTPAaHCIIOPTA, pﬂﬁﬂT AFOITICTO Ha I'a3S, COCTABIIAIOT.

CO;; — T.
CH_; — T
NEO— T

OLleHHM cCyMMapHBI€ BEIOPOCH! 111" aBTOTpaHCcIIopTroM ropoja.

T."‘.;'!‘!’T'!‘E"!’."". ‘=_. ! : ﬂ".’".:“.:‘."". b ".';‘.-"‘;.""_.""..""_'!"'. e
NOKYMEHT NOAMNCAH KOBBIX 14308
SNEKTPOHHOW NoAnuChbio HapHI]I{GELIE Iasbl, T
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 CH4 NEO
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JIH3TOIIIIHBO

['a3

Bcero

[ IpuMeyaHue:

1. OKOHYATEIILHEBIE PACUETHI JOIKHBI OBITH ITPEACTABIIEHEI aHAIIOTHYHO Tadmwie 5.15.

2. Ecim mMeroTcss MeXXIyHapPOAHBbIE PeHCHI, TO PacyeThl II0 TaKHM MapLIpyTaM JJOJIKHBI
OBITH BBIIIOJIHEHBI H IIPEACTABJIEHEI OTJIEJIBHO OT PEHCOB BHYTPH I'OpOJia H CTPAHHI.

Tabmiia 5.16 — BapHaHTRI 3a1aHIII

BapuaHTHI B TommiBa, T
beHsHH JIN3TOIIIHBO ["a3

| 026824 1326758 126239
2 879055 1435948 140458
3 671583 1286834 134678
4 287635 1765964 154763
5 967463 1648593 134564
6 1275648 2137586 154638
7 1167483 5647392 209573
8 967485 2856385 105738
9 847563 1476983 156738
10 453628 1978365 120563
11 1046385 2056375 174527
12 968392 2048647 201863
13 875639 1785937 215740
14 784465 1674933 342618
15 1479008 1546285 222385
16 1976448 2746280 352739
17 923749 3725479 264590
18 673940 2138563 193846
19 874658 1837930 193746
20 965739 1973548 209461

orHomenmit / W.A. JImutpHeRa,

CepTtudbmkar:

Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022

Konrt POJIbHbBIE BOIIPOCHI K TEMCE 3aHATHH

1. BimsHie HaA YenmoBeka oTpadOoTaBIHX I'a30B aBTOMOOHIIEH.
2. OcobeHHOCTH OEH3HHOBOIO TOIIMBA: COCTAB, XapaKTEPHCTHKA.
3.OcoOEHHOCTH JH3EILHOIO TOIJIMBA. COCTAB, XapaKTePHCTHKA.

4. OCHOBHBIE BHEI I'A30BBIX TOILUIHB.

5. ComeprkaHiie H COCTaB BEIXJIOIMHBIX I'a30B B JBHT aTEIISIX.
0. TpeGoBaHHA K 3KOJIOTHYECKH YHCTOMY TOIIHBY.
7. MeToABl CHHKEHHS TOKCHYHOCTH OTPadOTaBIIIX I'a30B.
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JIadoparopHoe 3anaTHE 6

OIIPEJIEJIEHUE U3MEHEHUN BLIEPOCOB BPETHBLIX BEI[ECTB ITPU PA3JIMYUHEIX
CKOPOCTAX IBUKEHWA ABTOMOBWIJIA

Ileqb padoThbL IIONyYEeHHe XapaKTEePHCTHK BBIOPOCOB BpeAHBIX BemiecTB (CO, NOj,
C,H,, mBurarens aBTOMOOHIS B 3aBHCHMOCTH OT CKOPOCTH JBHJKEHHS, er0 HarpyKeHHOCTH H

CYMMAPHOI'O JOPOXHOI'O COIIPOTHBIICHHA.

[Iocne BRIMTOMHEHN S TIPAaKTHYECKOH PaboTHl CTYIEHT JOJLKEH

3HAaTh: BO3ACHCTBHE TPAHCIIOPTHBIX CPEJICTB Ha OKPYKAIOIIVIO CPedy, COBPeMEHHEBIE
CItocOObI  O0ecIieyeHHs M IIEPCIIEKTHBHBIE HAIPABIIEHHS  VIIVUIIEHHS SKOJIOTHYECKOH
0e30IIaCHOCTH aBTOMOOIIIEH, OCHOBHBIE TPeOOBAaHH S K METOAAM HX OLIEHKH

YMeTh. OIpelesaTh KOIHYECTBO BBIOPOCOB B aTMoc(epy, BOOHYIO CpeAy H IIOYBY
3ar PS3HSIEOIMX BEIECTB TPAHCIIOPTHERIX CPENCTB

Buiagerb: HaBBIKAMH pa3palOoTKH Mep IO VIIVUIIIEHHIO OXPaHbl OKPYKAIOIIEH Cpedbl Ha
OCHOBE H3YUYEHH I H 0000IIEHHS IIEPEJOBOr0 OTEYECTBEHHOT O H 3apyOeKHOIO OIThITa

D opmupyemsblie komaerennun: OIIK-2, OIIK-3.

AKTYAJILHOCTh TE€EMbI. B CBS3H C HEPABHOMEPHOCTHIO BEIOPOCOB BPEJHBIX BEINECTB B
atMoc(epy Tipm mepememeHHH T1C Ha pa3HBIX CKOPOCTSX C IIENIBIO  JTAJIbHEHIIETO
ITPOTHO3ZHPOBAHHSA 3TOr0 BO3AESHCTBHS Ha OKPYKAIOIIYIO CPeJy aKTyalbHO 3HATh XapaKTep
H3MEHEHH S IIOCT YIUIEHHS ATHX BEIOPOCOB B 3aBHCHMOCTH OT PEKHMA ABHKEHIS aBTOMOOHIIA.

Kpﬂ'l' KHE CBEC/JICHHA H3 TCOPDHH

OrpaboTtaBume ra3el  (OI')  #gBurareneii  NIpeICcTaBIISIOT coboil  BechMa
MHOIOKOMITOHEHTHYIO CMECh, B COCTaB KOTOPHIX BXOAHT OKOJIO 200 cocTtamisrornmux. OJHAKO
U1 KIacCH(HKAIMM aHalIH3a cOcTaBa BCE KOMITOHEHTBI CBOASATCS K HECKOIBKHM TI'PYITIAM,
KOTOPEIE CXOMHBI II0 XUMHYECKOH CTPYKTYPE, CBOMCTBAM, a TaK/Ke IO XapaKTePY BO3AEHCTBUA
Ha KHBOH OpPraHM3M.

IlepBY10 rpynmy COCTaBIISIFOT HETOKCHYHBIE BEIECTBA. a30T, KHCIIOPOJI, BOASHOMN I1ap, a
TAKXKe VITIEKHCIIBIH Ia3, COoAeprKaHe KOTOPOro He JOCTHIAaeT YPOBHS, BPEIHOrO IS YEIOBEKa.
OmHaKO, IT0 MHEHHIO YYEHBIX, YPEe3MEPHOE €ro cojJlepKaHHe B COCTaBe aTMOC(EpHOro MOKET
ITPUBECTH K ITIOOAIILHBIM ITPHPOIHBIM H3MEHEHSIM.

Bo BTOpYIO rpyNIy BXOIHT OKHCh yriepoja (CO), IPHCYTCTBHE KOTOPOro B OONIBIIIX
KOIIMYEeCTBAaX XapakTepHo g OI' OeH3MHOBBIX JBHrarenci. COITIAaCHO TEOPHH IIEIHOIO
OKHCIIEHHS YITIEBOAOPOJOB, OKHUChH YITIepoJa O0pasyeTcs B IMWIHHAPE ABHraTellsl B KaYeCTBE
ITPOMEKYTOUHOI O TIPOAVKTA ITPEBpAIlleHHSI M Pas3sloKeHHS albJETHAO0B, ITONIYYAIOIMUXCS B
CTaHH XOIOIHO-TIIAMEHHOT O ITPoIiecca, MPEMIIECTBYIOIIETO IMTPOIECCY OCHOBHOI'O TOPEHHH.

MexaHH3M TOKCHYECKOI'O JAeHCTBUSA OKHCH VITIEPOAA, OIPEAEIISIETCA €r0 CIIOCOOHOCTRIO
COEJIHHSISICh C TeMOITIOOMHOM KPOBH, 00pa3oBEIBaTh KapOokcHreMornoonH COHe (coeqHHEHHE
Ke KHCIIOpoJia ¢ TeMOITIOOHHOM JaeT OKHCereMoriioOuH (O.He) H TeM caMbIM JIHIIIaeT TKaHH Tela
KHCIIOpO/A.

B TperbI0 IrpyIIy BXOJST OKHCIIEL a30Ta, COCTOsIIHE H3 OKHCH (NO) H aByokHcH (NO;)
a3oTa. MexaHH3M M KHHETHKa OOpa3OBaHIMs OKHCIIOB a30Ta OOBSICHSIOTCS Pe3VIbTaTaMId
TEPMHYECKOH OOpaTHMON PEakKi[MM a30Ta BO3JyXa II0J JEHCTBHEM BBICOKOH TeMIIEpaTVpPhl H
HaBIIeHHS B IDUmMHApe Asurarensd. Ilpmyem mo Mepe oxmmaxaeHnsa Ol u pasdaBlIeHHS HX
BO3JIYXOM OKHCh a30Ta OKHCIISEeTCS JajbIle, IIPEeBpalnasich B JBYOKHCH, TPEXOKHChH H
YeTRIPEXOKHCh. Ha opranmnsMm denoseka NO» HEHCTBYET KaK OCTPHIH pasApaxnuTeilb, a 200-300

AOKYMEHT MNOANMMCAH {aHHH, TIomajasi B JerkHe H COeIHHSICh C
SNEKTPOHHOW MoAnNUCHIO ’ he a
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YerBepTyYI0 IrpYNNy TOKCHYHBIX BEIECTB COCTABIIAET caMas MHOIOYHCIEHHas TPYIIa
YIJIEBOLOPOIOB, COCTOMIIAS H3 IPEeACTaBUTEIIEH BCEX TOMOIOTHYECKHX PSIOB. alIKaHbI, alIKEHEI,
aTllKaJHeHbl, IMHKIaHel. 3 oO0Iero KoimmyecTBa OpraHMYECKHX KOMIIOHEHTOB OI' Ha morro
IIPEAEIbHBIX VITIEBOAOPOAOB ITPHXOAUTCA 32 %, HENpeAeIbHBIX — 27.2%, apoMaTHYeCKHX — 4%,
aTlIbJETHIOB H KETOHOB — 2.2 %.

Kpome storo takke B cocraBe OI' OoOHapyKeHBI ITOIHMIHKIMYECKHE apOMATHYECKHE
yruepogoponsl  (ITAY) mpencraBHTelleM KOTOPHIX SBJIsSeTcsS OeHzammpeH. MexXaHH3M
00pa30oBaHMUSI STHX BEINECTB 3AKIFOYAETCSI B TOM, YTO OHH ITOA MJEHCTBHEM TePMHYECKIX
ITPOIIECCOB PA3JIararoTCs Ha Ps ITPOCTHIX YITIEBOAOPOAOB H CBOOOJHBIX PaJHKaIOB, a 3aTeM B
YCIIOBHSX HeJOocTaTKa KHCIIOpOAa aToMBl BOJOPOAa OTINEIUISETCS OT 0Opa30BaBIIHXCS
ITPOAYKTOB. lloMydyeHHBIE COeQHHEHHS OOBEAHHSIOTCS MEXKAY COOOH BO BCe Oollee CIOXKHEBIE
IIHKIHYECKHe, a 3aTeM M IIONHMI[HKIHYECKHE CTPYKTYPRI, T.e. ITIpH Temreparypax or 400 mo
800°C mpOoHCXOMUT ITHPOIM3 YITIEBOLOPOJHBIX TOIUIMB 00pasyda mpH atoM IIAY. IIAY moryr
BBI3BATh HEKOTOPEIE ()OPMBI PAKOBEIX 3a00IeBaHHI JIETKHX.

IIaTas rpynma TOKCHYHBIX BEIECTB COCTOHMT M3 albAcrHAoB ((dopmampierng 60 %,
anmH(aTHYecKHe alIbIeTrHAbl 32 % H apoMaTHUYeCKHe albJIeTHAB 3 % H JIp.).

@opManbaeriabsl 001aar0T BBICOKOH TOKCHYHOCTBIO H PE3KHM HEIPHATHBEIM 3aI1aXOM.
M3 amudarmyecknx ampleruzioB B OI' aBTOMOOHIEH B OCHOBHOM COAEPKHTCS aKPOJEHH,
IPEACTABILIIONIIIL COOOM IMPO3payHyI0O C JKEITOBATBIM OITEHKOM JKHIKOCTH, OOIaaroIyro
HETIPHATHBIM PE3KHM 3aIlaXOM.

IIlecTtyr rpynmy BpeJHBIX KOMIIOHEHTOB COCTABILIET Ca’ka, KOTOpas XapaKTepHa I
nusener. OHa crmocoOHa afcopOHpPOBaTh KaHIEPOTeHE], coaepxalnuecas Ol

PasHHIIa COCTABIISIIOINMMX KOMIIOHEHTOB OI' OOBSCHSETCS OCOOEHHOCTSIMH PadOThI
IBHTaTeleH (TOIUIMBA, COCTAB TOPIOYEH CMECH, OpTraHH3aIHs pabOYEro Iporecca 1 Ip. ).

JagaHue

Tabmmria 6.1 — McXoIHEBIE TaHHBIE

[TapameTp BapuaHTEI

1 2 3 2 S 6 7 8 9 10

KoaddmineHT 095 1 09 [ 085 | 08 | 0,75 | 0,7 []065] 0,6 |055] 1
HCITONTB30BAHH
I'PY30II0IBEMHOCTH,

q

KosddrmeHt 0,015 0,02 {0,025 0,03 | 0,035 | 0,03 | 0,02 | 0,025 | 0,04 | 0,02
COITPOTHBIIEHUS
IIBIKEHIIO

aBTOMOOHJISL, \f

BriOpoc BpemgHBIX BelmecTB (Q , I'/KM IIpH JABIDKEHHH aBTOMOOHIIS C Pa3/IHYHBEIMH
HarpyskKaMH H CKOPOCTSMH MOKHO PacCUMTaTh, €ClIH OyJIEeT H3BECTHA MOJEKVIIIpHAsa Macca
My BpEIHOro BEIECTBA, €r0 KOHI[EHTPIMS B ITPOLEHTaX IO 00beMy X H OOINMHMH Pacxof
CMECH B M /KM.

JIns onpeaeneHHs KOJIHYECTBA MOJIEH B 1 M> Heo6xommo 1000 pasgeanTs Ha 22,4 11
(1 Mmomp raza zaHuMaeT 22.4 1 IIpH 0°C u 0,1 Mra). MonekymsgpHad Macca 1 momsa M
OIpeelIeTcs H3 XHMHUeCKOH (popMyIIbl KoMITOHeTa: Moo — 28, Mnox — 40, Menum — 86.

BEIIeneHIe Taza B M/KM ONpefenieTcd YMHOKEHHEM pacXofa TOIUIMBa B 11/100kM Ha

N0 01 u remaxenue 150/1 22 rrme a — vosddaeHT H30BITKA BO3 yXa JJII CropaHHsAd, a
OOKYMEHT NoarnnncAH d)(b M A A P Hj

SNEKTPOHHOW NOANMMUCHIO
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Q(Cﬂ,wﬂx,cnﬂm) = 0,0548 - p; - (A, + B, - N; + G, Nf) -[A -0, + B? e+ V,+C-
(G, Y +007-k-F-V3]- (“”;’_1'”1), (6.1)

rje M; — MOIEKVIISIpHas Macca TOKCHYHBIX BEII[ECTR,
A», B,, C; — rtocTosgHHBIE KO3(D(PHIHEHTHI JJ1S Pa3HBIX TOKCHYHBIX BEINECTB,
A, B, C, - xos((pHIMEHTEI, ITOCTOSHHEIE 111 aBTOMOOHIII (A =0,85; B =0,026; C =
0,035);
oy, by — K03 PHIMEHTHI, ITOCTOSHHEIE IS JaHHOrO KapOroparopa (o, = 0,8; by =
0.0037).
KoHIIeHTpa1Ha BpeAHOT' O BEILECTBA!
XcoNO,.Coty, = Az + By = Ny + C, - Ni; (6.2)

Ta0mira 6.2 — 3HaueHH S TOCTOSTHHBIX KO3 (P (HIHEHTOB

Xc 0O XCH XNU:-:

A 4,02 0,077 0,181

20,122 -1.82-10~ 7.02:10

c; 0,935-10~ 0.137-10° 0.68:10

KF — daxTop o6TexaeMocTH 2,41 H-c /AL

ik~54/V 4- TlepeaTOYHOE YHCIIO KOPOOKH Iepegady aBTOMOOHIIA,
p.=0,74 I/CM° — ITIOTHOCTD TOIUTHRA,
n; =0,256+343-1077 (G, -y -V, + 0,184 - V3)- KII]I. (6.3)
CKopocTh aBTOMOOHIIT Vg (15, 35, 55, 75, 90) xv/u.
CoOcTBEHHAsI Macca aBTOMOOHIIT M, =4525 KT
HommHansHas rpy30rnoqseMHOCTE gy = 14000kKT.
PacueTHas mMacca ITopoKHero aBToMoOHIs, H:

Gaam =M@ " q (6.4)
PacueTHas Macca rpy’kKeHoro asToMoons, H:

Gay = |9 "q + M@ | " 9. (6.5)
PesymbTaThl PaCUETOB CBOAATCA B TAOIHUHYIO (OPMY.

Tadmiia 6.3 — CeogHas Tadroiila pacyeTa BPEJHBIX BEIIECTR

HanmMeHoBaHHe CI{GPG CTH IABHKCHIIA

BPEAHOI'O Vﬂ | V a2 VHH Vailr \' a3
BEIICCTEA

[IopoxHMI
ABTOMOOHIIL

CO

NHHII'I

NHOH'I

[ pyKeHBIN
ABTOMOOHIIL

NHHII'I

NHOII'I

I[To pe3ympTraTaM pacueToB cTposarcs rpadpuxu Q = (V) (r;1)

an%ﬁﬁ;gﬁ:;bq?gjnﬁﬁi:}ﬂ MIIPOCHI K TeMe 3aHATHA
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6 H CMECH, COCTBILSIFOINEH OTPaOOTaBIIIE Ta3hI.

Bnapgeneu:  lle6ayxora TatbAHa AnekcaHapoBHa JKCHYHBIE  BEIIECTB4, BXOIAIMHE B COCTab

H3M HUCIIOBCKA H OKPYKAIOII VIO CPEaY.
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3. XapaKTepHCTHKA OKHCH VyIIIepoAa, criocod oOpa3oBaHHs er0 B ABHIATEIe aBTOMOOHII,
BIIHSHIIE Ha OKPYKAIOIIYIO CPedy H YeIIOBEKa.

4, MexanusM oO0pa3zoBaHHS OKHCJIOB a30Ta IIPH SKCIUIyaTallHH aBTOMOOMIEH, HX
BIIHSHIE Ha OKPYKAIOIIVIO CPEAY H OPraHH3M YeJIOBEKA.

5. ObpazoBaHHe T'PYILILI VITIEBOAOPOAOB ITPH 3KCIUIVaTAlH aBTOMOOHIIEH, HX BJIHSHHE
Ha OPraHH3M YeJIOBEKa H OKPYKAIOIIYIO CPeldy.

6. O6GpaszoBaHHE AJIBAETHAOB ITPH 3KCIUIYaTal[HH aBTOMOOHIIEH, HX BIIHMSHHE HA OPraHH3M

yelIOBeKa H OKPYKAIOIIYIO CPey.

Cnucok pexomMeH Iy eMoli JIMTEPATYPhL:

IlepevyeHb OCHOBHOM JIMTEPATYPbI:

1. Jmmrpuera, M.A. Dkomormdeckasgs O€30MaCHOCTE KaK YacTh MEXKIYHAPOIHBIX
otHomeHHH / HM.A. JImmutpunera, O.B.IIInmennk ; MHHHCTEpPCTBO HayKH H BBICHIETO
obpaszorannsa PD, DeaepalbHOEe TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE VUPEXKICHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (peflepalbHBIH YHHBEPCHTET», MHKeHEepPHO-TeXHOIOTHYECKas
akagemuda. — PocroB-Ha-J/lony ; Taranupor : HWM3garemsctBo IOXHOro (eepaabHOIO
yHHBepcurera, 2018, — 74 ¢. — Pexmm  jgocryma: | II0  IIOAIMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&1d=499572

2. 'anm, T.A. DOxomormdeckuii MeHe)KMeHT H ayauT / T.A. I'amm, C.B. IITaGaHoRa ;
MunncrepctBo  oOpaszoaHHsa M HaykH  Poccmrickon — Qegeparn,  OpeHOYPrCKHH
['ocymapcTBeHHBIT YHHBepCcHTET. — OpeHOypr . OI'Y, 2016. — 102 c. : wi., tabn. — Pexum
poctyma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book &id=467214

IlepeyeHnb JOMOJTHHTEILHOH JIMT€PATYPBL

1. Kosnog, FO. C. Bkonornyeckas 6e30MacHOCTh aBTOMOOHILHOIO TpaHCIopTa : [y4eO.
rocodue] / 10.C. Kosnogp, B.II. MensmoBa, M.A. Cearkun. - M. : Arap, 2000. - 175 c. - IIpwnn.:
c. 171-173. - bubnuorp.: c. 174-176. - ISBN 5-89218-095-5

2. Momnoxauos, B. A. be30macHOCTs TPaHCIIOPTHBEIX CPEACTB : yueOHOe IocoOHe Id
CTYIEHTOB BY30B, OOYYAIOM[MXCS II0 HAIIPaBJIEHHIO ITOATOTOBKH OaKalaBpOB « 1 eXHOIIOrHsI
TPAHCIIOPTHBIX IIporeccoB» (IMPOQHIH IOArOTOBKH: «OpraHmzanusad H Oe30MacHOCTE
IBIDKEHHSD», «PaccieloBaHHE M AKCIIEPTH3a JOPOXKHO-TPAHCIIOPTHBIX ITPOHCIIECTBHI») / B. A.
MomnogmoB. — TaM00B : TaMOOBCKHH TOCYIApPCTBEHHBIN TeXHHYECKHIT YHHBepCHTET, ObC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TekcT : 3IeKTPOHHBIH // BIeKTPOHHO-
ontnmuoreyHas cucrema IPR BOOKS : [catit]. — URL: http://www.iprbookshop.ru/63842.html

3. Capkucop, O.P. Dxomormyeckas O€30IaCHOCTh H 5KOJIOTO-IIPABOBEIE IIPOOJIEMBI B
o0mnacTH 3arpsa3HeHHI oKpykaromei cpeapl / O.P. Capkuco, E.JI. JIroGapckmii, C.5. KazaHIieB.
— Mockea : Oxuru-Jlana, 2015. — 231 c¢. — PexmMm pgocryra: II0 TIIOAIMHCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=118197

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
41



JIadoparopHoe 3anaTHe 7

W3VUEHUE UCTOUYHUKOB 3ATPASHEHU S CTOUHLIX BOJT HA ABTOMOUWKAX U
METOJOB UX OUHNCTKHA

Ieab padorbl: M3yuHTh HCTOYHHKH 3arpsA3HEHHS CTOYHBIX BOJ Ha aBTOMOHKAaX,
OITPENIETTHTh KOIMHYECTBO OTXOMOB B CTOYHBIX BOAAX, PACCMOTPETH METOABI OYHMCTKH CTOYHBIX
BOJ Ha aBTOMOHKAaX

[Tocne BRIMOMHEHN S ITPAKTHYECKOH PaboThl CTYIEHT JOJIKEH

3HaTh: HaIpaBJIeHHI IIOJIE3HOTO HCIIOIB30BAHHS IIPHPOAHBEIX PECYPCOB, SHEPIrHH H
MaTEPHAJIOB IPH AKCIUTYaTal[HH, PEMOHTE H CEPBHCHOM OOCITYKHBAHHH TPAHCIIOPTHBIX CPEICTB

YMeThb. OIPEeAelsarh KOJIMYECTBO OTXOMOB, ITOMYUYEHHBIX B Pe3yIbTaTre SKCIUIyaTal[iH H
PEMOHTA TPAHCIIOPTHBIX CPeJCTB

Biagers: HaBBRIKaMH 3()eKTHBHOIO HCIIOIB30BAaHHA ITPHPOIHBIX PECYPCOB, SHEPIHH H
MaTEPHAJIOB IIPH SKCIUTYaTaI[HH H CEPCHBHOM OOCITYKHBaHHH TPaHCIIOPTHBIX CPEICTB

D opmvupyemsblie komaerennuu: OIIK-2, OIIK-5.

AKTYAJILHOCTL TEMbI TIIPH MOHKE aBTOMOOHIEH B CTOYHEIE BOABLI ITOIMALAET
3HAYHTEJIFHOE KOIMYECTBO 3arps3HEHHI, He(TEIpPOAYKTOB, OCAaAKOB. IS IIpeOTBpallleHH S
3arPS3HEHHS IIPHPOAHBIX BOJOEMOB M IIOYBBEI TPeOyeTrcs 3HAaHHE TOYHOI'O KOJIMYEeCTBa
3arpSI3HEHHMH, IIOMAMAOIIX B CTOYHBIE BOJBI, HCTOUYHHMKH STHX 3arpsa3HEHHI, YTO ITO3BOJIHT
rmogo0paTk HeOOXOAMMOE IS OYHMCTKH OO0OpYAOBaHHE M IPEJOTBPATHTH SKOJIOTHYECKVIO

KaTtacTpody.

Kpﬂ'l' KHE CBEACHHA H3 TCOPHHA

OYHCTKAa CTOYHBIX BOJ Ha aBTOMOHMKAaxX — 5TO, B IIEPBYIO OYepenab, OoppOa ¢ TaKHMH
3arpssHeHHsSIMH Kak 1IAB, OHH Ke ITOBEPXHOCTHO-aKTHBHEIE BEIECTBA, H OUMCTKA CTOYHBIX BOJ
aBTOMOMKH OT HE(PTEITPOIYKTOB.

ITAB (IIOBEpXHOCTHO-aKTHBHBIE BEI[eCTBa) — 5TO0 XHMHYECKHE COEIHHEHHA
OpPraHMYeCKOH IIPHPOABI, KOTOPBIE OOIagaroT CIIOCOOHOCTBIO YMEHBINATh ITOBEPXHOCTHOE
HaTsokeHHe BoOJbl. OCHOBHas oOmacte IpHuMeHeHHS IIAB — 53TO IIPOH3BOACTBO MOIOIIHX
CPENCTB-IETEPIeHTOB, KOTOPHIE H HCIIOJIB3VIOTCSA HA aBTOMOHKAX ITPH OYHCTKE TPAHCIIOPTHBIX
CPEACTB OT ITLLIH, 3arPs3HEHHIH H IIP.

Ilomamanne IIAB B ecTeCTBEHHVIO Cpely B pPe3vyiIbTaTe HEKAaYeCTBEHHOH padoTEhI
YCTAHOBKH OYHCTKH BOJIEI HA aBTOMOHKE HEKeJIaTeJIbHO I10 HECKOJIBKHM ITPHYHHAM: BO-TIEPBBIX,
IIAB camu 1o cebe SBIISIOTCS MOIIHBIM 3arPS3HSIOIIMM areéHTOM. BO-BTOPRIX, B pe3yIibTaTe
HEMPABWIHPHON HWIH HEKAYECTBEHHOH OYHCTKH CTOYHBIX BOJ Ha aBTOMONKe, [IAB, rmomas B
€CTECTBEHHBIM BOJOEM, MOIYT MHOIOKPaTHO 3aTPYJAHHTL €CTECTBEHHOE Pa3JIOKEHIE
3arps3HSIONNIX BEIECTB. 1O Ke caMOe OTHOCHTCH H K TOPOJACKHM OUYHCTHBIM COOPYKEHISM:
H3BECTHO, YTO Ha TOPOACKHX OYHCTHBIX CTAHIMHSX IIPH OYHCTKE CTOYHBIX BOJ HCIIOIB3VIOTCS
MeTOIbI OHOJIIOTHYECKOH OUHCTKH BOJHBL.

bHomornyeckass OYHCTKAa BOJBI IIO CYTH CBOEH CXOXKH C IIPOI[eCCAMH CAMOOYMCTKH OT
3arpSISHSIONMX BEINECTB, KOTOPBIE IIPOTEKAIOT B €CTECTBEHHBIX BogoeMaX. MIMEHHO IosToMy
HeKaueCTBEHHAS OUYMCTKA CTOYHBIX BOJ aBTOMOHKH H HX ITOITaJaHHE B TOPOACKYIO KaHATIH3aI[HIO
I'PO3HT HapYIIEHHEM HOPMAJIbHOH PadOTEI ITOCIETHEH.

JIms OYMCTKH CTOYHBIX BOJ aBTOMOHKH OT IIAB HCIIONB3VIOTCS pasiIHYHBIE METOJEIL,
HayHMHas OT (PIOTAlMH H pPeareHTHOH oOOpaOOTKH, M 3aKaHYHBasS CIIEIHAIH3HPOBAHHOH
dbwmTpaleii M COPOIHOHHBIMH MeTOHaMH. PeareHTHBIHI MeTOJ OYHMCTKH CTOYHBIX BOJI

AOKYMEHT MNOANMCAH sHHEe OONBIIIMX KOTIuecTB [IAB IIpH ITOMOIII

SNEKTPOHHOW NoANMUCHIO | L 1p =
Ceprudbmkar - 12000002A633E3D113AD425FB50002000002A6 OOXOIHMOCTBIO JalIbHEHIIEH OYHCTKH BOXBI OT
Bnapeney: Webayxoea TatesHa AnekcaHpoeHa HCTKH CTOYHEIX BO ABTOMOHKH IMPEAITONIAIdalOT

IecTBe copOeHTa. KpoMe TOro, B HeKOTOPBIX
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CIIy4yasX IIPH OYHCTKE CTOYHBIX BOJ aBTOMOHKH BO3MOJKHO ITPHMEHSITH OOpPaTHOOCMOTHYECKHE
METObI OUHCTKH CTOYHBIX BOJ aBTOMOMKH Ha OCHOBE MEMOPAHHEIX TEXHOIIOTHII.

JI1mg cHCTEM OYHCTKH CTOYHBIX BOJI aBTOMOHKH OT He(TEeIIPOAYKTOB ITPHMEHSIOTCS
pPasIMyYHbIE METOABI OUHCTKH CTOYHBIX BOJ, KOTOPBIE TAKKe IIPHMEHSIOTCS B ITPOMBIIIIIEHHBIX
OUICTHBIX COOPYKEHH SIX:

- MeXaHHYeCKHe MeTOABl OYHCTKH CTOYHBIX BOJ aABTOMOHKH, CTaTHUYECKHE H
THHAMHYECKHe OTCTOHHHKH, (PHIbTPAIHI CTOYHBIX BOJI

- (pH3HKO-XHMHYEeCKHE MEeTOJbl OYHCTKH CTOYHBIX BOJ aBTOMOHKH: (DJIOTaI[Hs,
KOAryIISIHS H ITP., KOTOPBIE ITO3BOJISIOT ITPOBECTH QUM CTKY BOJIBL OT JKejle3d, PrKaBUHHBL, KPacKH

- OHMOIIOrHYeCKHE CIIOCOOBI OYHCTKH BOJIBLI HAa aBTOMOMKE C HCIIOIb30BAaHHEM CHCTEM
OHMOIOTHYEeCKOH OYHCTKH BOJEI.

B Xome OYHMCTKH CTOYHBIX BOJ ABTOMOHKH MBI CTAJIKHBAaeMCSI C HeOOXOIHMOCTHIO
OT(PHIBTPOBAaTh OOJIBINIOE KOTHYECTBO IIeCKa, I'PSI3H H 3eMIIH, KOTOpBIE ITOMaJarT B BOAY C
IIOBEPXHOCTH OUHMINAEMBIX HAa AaBTOMOHKE TPAHCIIOPTHBIX CPeACTB. BaXHO ITOHMMATh, YTO
OTJICTIeHHE MeXaHHYECKHX IIPHMECEH OT OYHIIaeMOH BOJBI BaKHO ITPOBOAHTH KAYECTBEHHO H B
IIOTHOH Mepe, HHa4ve IIONMaJaHHE IIeCKa B YCTPOHCTBa JUIA (DH3HKO-XHMHYECKOH H
OHOIMOTHYECKOH OYHCTKH MOKET BBI3BATh HAPYIIEHHS B palbOTe ITOCTIETHIX.

JIIIsT TPOMBIIIUIEHHON OYHMCTKH BOJBI OT IIeCKa HCITONB3VIOTCS TaK Ha3bIBaeMBbIE
IIECKOIIOBKH, KOTOPBIE BBIAEIIIOT M3 COCTaBa BOIBI YACTHIBI paszMepoM Oojee 250 MKM.
[IpHHINOI [eifiCTBHSA IIECKOIOBKH OCHOBAaH Ha H3MEHEHHH CKOPOCTH IBIJKEHHS TBEPIBIX
TSDKEJIBIX YaCTHI[ B IIOTOKE JKHIKOCTH: IECOK H 3eMIS COOHPAIOTCSA B CIIEIHAIbHOM HIOBOM
OTJIEJIEHHH IIECKOJIOBKH.

[[eCKOIOBKH JIJIST OUHMCTKH CTOYHBIX BOJ aBTOMOMKH OT IecKa OBIBAaIOT TOPH30HTAJIbHBIE C
ITPSIMOIIMHENHBIM HJIM KPYTOBBIM JABIJKEHHEM BOJIBI, BEPTHKAIIBHBIE, B KOTOPHIX JKHJIKOCTH
IBIDKETCS BEPTHKAIbHO BBEPX, M IIeCKOIOBKH C BHHTOBBIM (ITOCTYHaTelIbHO-BpaIaTelIbHbIM)
IBIDKEHHEM O4YHMINAeMOH JKHAKOCTH. IlocmeaHme B 3aBHCHMOCTH OT METOAAa CO3JaHHA
BHHTOBOI'O JBIKEHHS Pa3ElSIOTCS Ha TaHT eHIHAIbHBIE H a3pHPYyeMbIe, B KAKOH-TO CTEIEHH 10
3aBHCHMOCTH OT CTEIIEHH VMSITYEHIS BOIHL.

Takke IJII OYHCTKH CTOYHBIX BOJI aBTOMOHKH OT HedrempomykroB, [IAB n apyrux
3arPSBHSIONIMX BeIeCTB HCIIONb3YIOTCS OTCTOHHHKH Pa3sHBIX BHJAOB (MexXaHHUYecKas OYHCTKa
BOJIBI):

- CTaTHYeCKHE OTCTOMHHKH I OYHCTKH CTOYHBIX BOJ aBTOMOMKH. B cTaTH4YeCKHX
OTCTOMHHMKAX, KOTOPHIE Ha JAHHBIH MOMEHT IIPHMEHSIOTCS JOCTAaTOYHO PEAKO, HCIIONB3VETCS
IIPHHIHUIT OCeJaHHs TSUKElIBIX YacTHI[ H BCIUIBIBAHHSA JIETKHX, KOTOPHIE 3aTeM YIAISIOTCS H3
COCTaBa CTOYHBIX BOJ[ aBTOMOHKH.

- JTHHAMHYECKHE OTCTOHMHHKH IS OYHCTKH CTOYHBIX BOJ aBTOMOMKH. /[HHaAMHYeCKHE
OTCTOMHHKH JJIS OYHCTKH CTOYHBIX BOJ aBTOMOHKH IIO3BOJITIOT Oolee 3(PQeKTHBHO, YeM
CTaTHYECKHEe OTCTOMHHKH YIalITh H3 COCTaBa BOABI HE(PTEIPOMYKTHI, Macliia, OEH3HH, TOCONI H

TIp.

- TOHKOCJIOHHbBIE OTCTOHHHKH IS OYHCTKH CTOYHBIX BOJ EIBTGMGI‘?J]I{H: KOTOPEIC IIO CBOEH
KOHCTPYKIIHH ITOAPA3ACIIAOTCHA Ha Tp}fﬁllElTLIE H IUIAaCTHHYATBIE OTCTOHHHKH IS OYHCTKH
CTOYHBIX BOJl aBTOMOHKH. O0a THIIa OTCTOHHHKOB ITPpH OYHCTKE CTOKOB aBT OMOHKH HCITOJIb3YIOT
OOJHH H TOT KC IIPHHIHIL. YSM TOHBIIIC CIIOH AMAKOCTH, TCM ITPOLCCC BCILIIBITHA ('DCEI[EIHI[H)
3aI PA3SHATOIIX BEHICCTB ITPOHCXOJHT 6BICTPEE: ITPH ITPOYIX PABHBIX YCIIOBHAX.

B Im1acTHHYATBIX OTCTOHHHKAX IIPH 53TOM HCITIOJIIB3VIOTCA CIIOH IUIACTHH, MCHEIAY
KOTOPBIMH TCHUCT KHIKOCTL, B TpYﬁlIElTBIX OTCTOHHHKAX MII OUYHCTKH H o00e3xKele3HBaHHI
CTOYHBIX BOJ aBTOMOHKH — TOHKHE prﬁI{H: YCTAHOBIICHHBIC ITIOJ] YT JIOM.

(DHJILT'_[JGEEIHIIE B XOJ[€ OUHCTKH CTOKOB Ha aBTOMOHKAX.

AOKYMEHT, NOANMCAH AKTHEHO TIPHMEHSIOTCS Pa3IHUHBIE (BIIBTDEI

SNEKTPOHHOW NOANUCHLIO | . P P ¢ PRI,

CepTudukar: ' 12000002A633E3D113AD425FB50002000002A6 HTETbHOHN YacTH HedrenmpoxaykroB H IIAB. B
Bnageneu: lebayxoBa TaTedAHa AneKkcaHapoeHa B aBTOMOHKH B ITpOHECCS HX OYHCTKE ITPHAACTCA

IPOBAHHE ABJIACTCA HAACKHBIM, IIPOCTBEIM H
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OTHOCHTEIBHO JEIIeBEIM METOAOM VAaJeHHS H3 COCTaBa CTOKOB OOJBIINOIO KOIHYECTBA
3ar PSISHSFOIMX BEIECTB.

TexXHOIIOTHIO OYHCTKH BOJEI ITPH ITOMOIIH (PIIIBTPOBAHHS IIPHMEHSIOT B OTCTOHHHKAaX
WM I10CiIe OMONOTHYEeCKOH O4YMCTKH. I[Ipolfecc OCHOBAaH Ha IIPIIHITAHHH TI'PYOOIHCIIEPCHBIX
yacTHI[ HE(PTH H HEPTEIMPOAYKTOB K IIOBEPXHOCTH (PHIIbTPYIOIIETO MaTepHalIa.

BeIeIsIOT cleayrolnHe BHABL (PHIIBTPOB, KOTOPEIE MOKHO 3()(EKTHBHO IIPHMEHSATH B
XOJEe OYHCTKH CTOKOB aBTOMOHKH:

- TKaHEBBIE HIH ceTYaThie (PHIbTPRI WIS 0OpabOTKH CTOKOB aBTOMOHKH

- KapKaCHBIE HWIH HaMBIBHEIE (PHIIBTPEI 11 00paObOTKH CTOKOB aBTOMOHKH

- 3epHHCTBIE WIH MeMOpaHHbIE (PIILTPHI 111 00pabOTKH CTOKOB aBTOMOEK

Bonee rmyOokyro O4YHCTKY He(TecoJepKallel BOABI MOXHO OCYINECTBISThH Ha
KapKacHBIX (PHIbTPaxX. [[meHOYHEIEe (PIIBTPHEI OYHINAIOT BOAY Ha MOJIEKYIIIPHOM YPOBHE.

A) MukpoQHIBIPel MOIYT IIPHMEHIThCS II OOpaGOTKH CTOKOB aBTOMOEK OT
Pa3IMYHBIX 3arpsA3HeHHH. MHKpOQHIBETp — 3TO (QHIBTPYIOIIEE YCTPOHCIBO, IJIe B KauyecTBE
OUHMINAIOINEN CTPYKTYPHI HCIOIB3YVIOTCS METAlNIMYEeCKHe CeTKH, TKaHH M IIOJINMEepHBIE
MaTepHAIIBI.

bE) KapkacHble ()HIBTPHI TaKKe MOI'YT C YCIIEXOM ITPHMEHSTHCS JIISI 00paOOTKH CTOKOB
aBTOMOMKH oT [IAB, HepTenmpoyKTOB, KpackH, Macell, 0eH3HHOB. CIIEITHAIHCTHI II0 00pabOTKH
CTOKOB aBTOMOEK BEIJIEILIFOT TPH BHAA (PHILTPOB KapKAaCHOI'O THIIA:

- (IWIBTPH KapKacHOIO THIIA, B KOTOPBIX HCIIONIL3YETCS IIOPHCTHIE 3E€PHHCTBIE
MaTepHallbl, HMEIOIIHE aJre3HOHHbIe CBOHCTBAa (KBaplLeBBIH IIECOK, KepaM3HT, aHTPalHT,
IIEHOITOJINCTHPOJL, KOTEJIbHBIE H MeTalUTYPrHYeCKHe IIJIaKH H JIP.)

B ¢uibpTpax JaHHOrO THIIa B KayeCTBE 3ACBHIITHOH 3arpy3KH HCIIOJB3YIOT aHTPAIHT,
CTPYXKY, KBapIl, MpPaMop, CHHTETHUYECKHE MaTepHAlIbl. Takxke I oOpadOTKH CTOKOB OT
He(TeMpOAYKTOB IMPHMEHSEOT (PHIILTPHI ¢ TNIABAFOIIEH 3arpy3KOH H3 IMeHOMOIHCTHPOMIA.

- (pHIIBTPBI KapKAaCHOTO THIIA, B KOHCTPYKI[HH KOTOPBIX HCIIOIb30BAHLI BOIIOKHHCTBIE H
AIAaCTHYHBIE MaTepHalbl. [1omo0HEIE (PHIIBTPEI MOI'YT C OCOOEHHBIM YCIIEXOM IIPHMEHSTHCS B
Xone oOpalOTKH CTOKOB aBTOMOEK, TaK KakK oO0JIaJarOoT ITOBBIIIEHHOH CIIOCOOHOCTBIO K
3aJlep KaHHIO0 HE(PTEITPOAYKTOB, TaK Ha3bIBAEMOH ITOBBIIIEHHON HE(TEEMKOCTEIO.

- (IWIBTPBE KapKacHOIO THIIA JUIS OOpaOOTKH CTOKOB aBTOMOEK, B OCHOBY KOTOPBIX
TITOJIOKEH ITPHHIMIT YKPYITHEHHS SMYJIbIHPOBaHHBIX YaCTHIL He(PTEITPOIYKTOB.

[Tpraignm paGoTel KapKacHBIX (PHIIIBTPOB IIOCIEAHEro THIIA JJII O0OpaOOTKH CTOKOB
aBTOMOEK CVYIIEeCTBEHHO OTJIHYaeTCcsI OT IEpPBBIX JBYX. EcimH KapkacHble (DHIIBTPHI,
CKOHCTPYHPOBAHHBIE C HCIIOIB30BAaHHEM aJ[T€3HOHHBIX CBOICTB MaTepHalIOB H BOIOKHICTO-
SIACTHHYBIX MaTepPHAJIOB, 3aJeP KHBalOT COOCTBEHHO He(TEeIPOAYKIBI Ha CBOEH ITOBEPXHOCTH,
TO (PIJIBTPHI, YKPYITHSIOIIHE YACTHIBI HE(PTEIIPOAYKTORB, CIIOCOOCTBYIOT BCIUILIBAHHIO OeH3HHA H
MacesI Ha IIOBEPXHOCTh KHAKOCTH, (POPMHPYS H3 HHX KPYIIHBIE KaIUTH.

OTO JaeT BO3MOXKHOCTL OOllee IOIMHOLIEHHO OYHINATh KHAKOCTh OT He(TEIIPOIYKTOB,
0ojiee TOro, MAHHBIH METOJ MeXaHHYeCKOH OOpalOTKH CTOKOB TIpeACTaBISIeTCS Oolee
SKOHOMHYECKH 3(P()eKTHBHBIM.

OTIHYHTEeIbHbIe 0COOEHHOCTH KOAJIECIHPYIOMIMX (PIIIETPOB, pa0OTaIOIHX 1O ITPHHIIHITY
VKPYITHEHHSA YaCTHI[ MaTepHaila Ha CTAHIM X OYHMCTKH BOJIHL:

- a(pexTHBHOE pa3feleHHe Cpell H VAEIbHAs ITPOH3BOJHUTEILHOCTE IIPH O0pabOTKH
CTOKOB aBTOMOEK

- YCTOHYHBOCTh (PHIBTPaA K KoneOaHISIM K coflep kaHHIO B BoJie [TAB, macen, OeH3HHa H
IPYTHX HE(PTEITPOAYKTOB IIPpH 00pabOTKH CTOKOB aBTOMOEK

- IIPOCTOTA B MCIIOIb30BAHHH H IIPOU3BOJCTBE

- BO3MOJXKHOCTh Oolee ITPOJOIKHTEIIEHOIO HCIIONb30BAHH S KOAJIECITHPYIOMIErO (PHIIbTPa

AOKYMEHT I_'ID.[II'IMCAH I
SNEKTPOHHOW NOANMUCHLIO | -
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Bnageneu: Iebayxoea TatesHa AneKkcaHgpoeHa GﬁpaﬁﬂTI{l}I OOJIBIIIOrO KOJIHYECTBA CTOKOB,
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Takke I OYHCTKH CTOKOB aBTOMOEK ITPHMEHSIOT MeMOpPaHHEBIN MeTol. MeMOpaHHBIH
METOJ, TIO3BOJISET OT(PHILTPOBBIBATh KHIKOCTh H3 COCTaBa 3arPsI3HEHHBIX CMeCeH ITPH ITOMOLIH
MOJIEKYIISIPHBEIX CHT. MeMOpaHHBIH METOJ OTIHYaeTcd TEM, 4YTO JaeT BO3MOKHOCTH
MAaKCHMAJIFHO ITTYOOKOH 00palOoTKH CTOKOB Ha aBTOMOHKAX.

MeMOpaHHBIH MeTOM 00PabOTKH CTOYHBIX BOJ[ aBTOMOEK BKIIFOYAET B CE04 IIECTH THIIOB
OUYHMCTKH KHJIKOCTEH:

- OYHCTKA CTOKOB aBTOMOEK ITPH IOMOIIH MHKPO(DHIETPaIHH

- OYHCTKA CTOKOB aBTOMOEK ITPH IOMOIIH YIIbTPa(HIIbTpaIlHH

- QUHCTKA BOJIBI OOpPAaTHBEIM OCMOCOM

- OYHCTKa CTOKOB aBTOMOEK ITPH ITOMOIIM JHall3a HIH 3IeKTpoaHaI3a

Takke CTOYHBIE BOJBI aBTOMOEK MOKHO OYHINATh IIPH ITOMOIIH Pa3IHYHBIX (PH3HKO-
XHMHYECKHX H OHOJOTHYECKHX METOJIOB, HallpHMep, (PIOTaI[HH, 31eKTPO(IOTaI[HH, BAKYYMHOH
(pIIOTAIHH, HMITEIUIEPHOH (PIOTAIHH, O30HHPOBAHH I H OHOIOTHEeYCKOH 00paboTKH.

HarmmopHast mneHHass (moTraiis ITO3BOJISIET OYHMINATh CTOYHBIE BOABI ABTOMOEK O
TEXHHYECKHX HOPMAaTHBOB O0OPOTHOMN CHCTEMEI BOJIOCHAOKEHIS.

[Tpn HeoOxXoaUMOCTH cOpoca BOABI aBTOMOOHIBHOH MOHKH Ha pelbed MeCTHOCTH ITOCIIE
(prroTarpm TpedyeTcsa JOOYHCTKA Ha COPOIIHOHHOM (PHIIBTPE.

MDIOTAIMOHHEIN METOJ PEATTH3VIOTCS CIIEIVIOIHM 00pa3oM:. B PE3EPBYApP CO CTOKAMH
IIOAACTCS BO3IYX, KOTOPBIH PACTBOPSIETCA B BOJE ITOJ JABIIEHHEM >-6 aTM. 3aTEM CTOYHAs BOJA
ITOCTyIaeT BO (PIOTAI[HOHHYIO KaMepy, TIJe IIpH MaJeHHH MJaBIeHHT [0 HOPMAaJIbHOIO
ITPOMCXOANUT AKTHBHOE IIeHOOOpa3OBaHHE M3 ITY3BIPHKOB PACTBOPEHHOIO BO3AyXa. OT 3THX
HHTEHCHBHBIX IIPOIECCOB BOJA IIPHOOPETAET MOJIOYHBIH I[BET. B Iporiecce rneHooO0pa3oBaHH I Ha

IIOBEPXHOCTh BBIHOCATCS MHOIOYHCIEHHBIE ITPHMECH — He(TEeIpPOAYKTHI, Macia, KHPHI,
B3BEIIIEHHBIE BellecTBa. J[Is MHTEHCHBHOIO ITpoliecca (PIOTAl[HMH B CTOYHEIE BOJIBI ITOJAETCS
(pJIOTOpeareHT.

Hemocratrok MeToja (pIOTAI[HOHHON OYHCTKH: KayeCcTBO OYHCTKH CTOYHOH BOJIBI
HaIIpsSMYHO0 3aBHCHT OT KOJIHYECTBa H CTOHMOCTH PacXOJHBIX MarepHanoB. IlosTomy IipH
BRICOKOM KaueCTBE OYHCTKH METOJ MOXeT CTaTh CIIHIIKOM JoporocrosmmM. C  Apyroi
CTOPOHBI, HCITOJIb30BAaHHE JEIIEBBIX METOAOB HE ITO3BOJIAET AOCTHYL TPeOyeMBIX HOPMaTHBOB
KayecTBa BOJBL H TpeOyeT JOMOIHHTEIBHEIX 3aTpaT Ha YTHIIH3AI[HIO TBEPIBIX OTXO/IOB.

[lepcrieKTHBHBIE METOABI OYHCTKH CTOKOB aBTOMOEK — 9SIeKTPOKOArylsiHi H
AIIEeKTPOpIIOTAIH L.

OIeKTPOKOAryISIIHOHHEIE MeTOJIBl TpeOyIOT He TOJIBKO IIPeJBAPHTEILHOH, HO H
TOITOJIHUTeTFHON MeXaHHYeCKOH OYHCTKH, ITIOTOMY UTO 3JIeKTPOKOaryIISTOPEl He OUHIIAIOT BOXY
C 3arpsi3HeHHeM CBBIIIE 50 Mr/IT IO B3BEIIeHHBIM BeIl[eCTBaM.

[Imrocel MeToza AIEKTPOKOATrYISI[HH: OYHCTKAa CTOKOB IO YCTaHOBIIEHHBIX HOPMATHBOB,
KOMITAKTHBIE CHCTEMBI OYHCTKH, ITPOCTOTa B OOCTYKHBAaHHH, HeT HYXIBI B XHMHYECKHX
peareHTax H peareHTHOM XO3SICTBE, SKOHOMHYHOCTh METO/Ia.

MHHYCHI MeTOJa: CVYIIeCTBEHHBIH pPacXoJ SIIeKTPHUYECKOH SHepPrHH;, HeoOXOIHMOCTh
3aMeHbl PACTBOPHMEBIX 3IeKTPOJIOB, TpeOOBaHHE ITpeJBapHTEIIbHOrO pa30aBiIeHHS CTOKOB HIIH
IIpeIBApHTENbHOM OYHCTKH, 00pa30BaHHE 0CaJIKa, HeOOXOQHMOCTD er0 YTHIH3aI[HH, JIHMHTEI 10
pacxXoay CTOYHBIX BOJ, BEPOSATHOCTh 3allUIaMJIIEHHS ITPOCTPAHCTBA MEXAY SIeKTPOIaMIL,
ITaCCHBALHS SIIEKTPOJOB B CIIy4ae KOHCTPYKTHBHBIX OIMHOOK.

JagaHue

KommdecTBo 1nwramMoBoM IyIbIeI  (Keka) W, 3aJepKHMBaeMOH B OTCTOHHHKE,

pacCYMTHIBAcTCSA 110 (hOpMYyTIE:
NOKYMEHT MNOAMNUCAH (C,—C,)-10°
SNEKTPOHHOWM NMOANMUCHIO

) (7.1)

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 f‘mﬂ_ﬂ)'y 3
Bnapeneu: LlleGayxoea TaTbAHa AnekcaHgpoBHa BTOTPaHCIIOPTIa, M,
n-1073-0,9, (7.2)
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I1e q — HOPMATHUBHEBIA PacXoJ BOABI HA MOHKY OJHOI'O aBTOMOOHIIS,

COCTABRJISET IS JIETKOBBIX aBTOMOOHIEH 200 11, I719 rpy30BBIX aBTOMOOHIIEH — 800 I, 111
aTBOOyCcOB — 350 11,

n — CpeHee KOIMHYECTBO MOEK B T'OJI.

Ci 1 Cy — KOHIIEHTPAIM BEIECTB, COOTBETCBEHHO 0 H ITOCIIE OYHCTKH.

CofepKaHHe  B3BEIIEHHBIX  BeIlECTB IS JIETKOBBIX aBTOMOOHMIIEH  COIJIACHO
HOPMATHBHBIM JaHHBIM JJII OTCTOHHHKa 700 Mr/i, mocne orcToiHHKa 40 MI/I, colep:KaHHE
He(TEeIPOAYKTOB COOTBETCTBEHHO — 75 MI/I H 15 M1/

JI1s TPpY30BBIX aBTOMOOIIEH COJEPKAHHE B3BEIINEHHBIX BEINECTB A0 OTCTOHMHHKA 2000
M/, TIOCTIE OTCTOIHNKA — 70 MI/I, colepKaHHe He(TeIIpoIyKTOB COOTBETCTBEHHO 900 MT/m M
20 mr/m.

]l aBTOOYCOB cojlepKaHHe B3BelleHHBIX BEIeCTB 0 OTcToMHHMKa 1600 Mr/im, rmocne
oTcToiHHKA 40 MI/II, coJlepKaHHEe HE(PTENPOIYKTOB COOTBETCTBEHHO 850 Mr/m u 115 mr/m.

[} — BIIaXKHOCTE OcaJiKa cocTaBIsIeT 85%;

v — 00BeMHAs Macca IIIIaMOBOH ITVIIBITEL, COCTaBIAET 1,1 T.

KomiiecTBo OTXOMOB CTOYHBIX BOJI ITOCIIE MOMKH, G2°, KT/TOJ, TI0 (POPMYTIE:

G =w - (C1 — CE) -1073 Y. (7.3)
OHPE,I[EJ]IIM KOIIHYECTBO HE(bTEHpG,I[yKTGE B CTOUHBIX BOJ4dX
Gém — W (CHHI — CHI‘IE) -1072 - | £ (7.4)
OHPE,I[EJ]IIM KOJIIHYCSCTBO OTXOH40B C YHUETOM BJIAKHOI'O OCaJIKd.
vpg _ Gc
Go = - (7.5)
OHP&;[&J]IIM KOIIHYCCTBO OTXOJ0B HEd)TEHpﬂI[}"B:I‘GE C YVUHCTOM BIIdAKHOI'O OCadKd
. GH]]
am _ Gc
G = - (7.6)

OO011ee KOIMMYECTBO OCAAKOB OUHCTHEIX COOPYKEHHH MOHMKH aBTOTPAHCIIOPTA SBIISETCS
CYMMOI BCET'0 KOITHYECTBA OCAIKOB ITOCIE MOHMKH JIETKOBBIX, IPY30BBIX aBTOMOOHIIEH H
aBTOOYCOB.

OOIIee KOIMYECTBO BCIUIBIBAIOINX HE(PTEITPOAYKTOB He(DTEIOBYIIEK TaKKe
OTPEAEIISIETC I CYMMHPOBAHHEM.

Tabmma 7.1 — BapHaHTel HHAUBHAYaIbHEIX 3aJaHHIH

No, KomuecTBO MOEK KomnmyecTBo MOEK I'PY30BEIX KonnyecTBO MOEK
BApPHAHTA | JIETKOBBIX aBTOMOOIIIEH, aBTOMOOIIIEH, IIIT./TOJ aBTOOYCOB, IIT/TOJ
IIIT./TOL
1. 210 260 100
2. 315 240 60
3. 290 347 118
4. 217 450 98
5. 323 446 125
6. 239 221 47
7. 464 158 119
8. 324 250 96
9. 220 250 150
10. 180 190 70
11. 247 186 105
12. 210 200 50
13. 213 267 114
NOKYMEHT MOANNCAH 360 165
SNEKTPOHHOWM MOAMMCHIO _ .
CepTudukar: - 12000002A633E3D113AD425FB50002000002A6 180 125
Bnapeney: | () LeBayxosa TatbaHa AneKcaHapoBHa 172 87
280 105
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18. 240 187 112

19. 265 235 95

20. 210 316 60

KoHTpoJIbHbIE BONIPOCHI K TeEMe 3aHATHA

1. JlalTe XapaKTepHCTHKY IIOBEPXHOCTHO-aKTHBHBIM BEIIECTBAM, B3BEIIICHHBIM
JacTHI[aM H oOcaJkaM OT He(TenmpoayKTOB: HCTOYHHKH IIOSBIIEHHS, COCTaB, BIMSHHE Ha
OKPY KaIOIIYIO CPELY.

2. Kimaccuduxalgiss MeTOZOB OUHCTKH CTOUHBIX BOJ.

3. MexaHHYecKHe MEeTOALI OYHCTKH CTOYHBIX BOJ, OOJIAaCTh IIPHMEHEHHS, ITPHHIHIT
IEHCTBHSL, OOOPYAOBAHHE.

4. BUABI OTCTOMHHKOB. HX JOCTOHHCTBA H HEJOCTATKH.

5. JlaiiTe XapaKTepHCTHKY (IIbTpallHM CTOYHBIX BOJA. BHABI (HIBTPOB, 00IACTh HX
ITPHMEHEHH S, IIPHHITHIT paOOTHI.

6. MemOpaHHbIe MeTOABI 00PalOTKH CTOYHBIX BOJ: THIIBI OYHCTKH, ITPHHIHII JEeHCTBHSL,
001aCTh IIPHMEHEHHS.

7. OrnoTalH s, EKTPOKOAr VIISIIS ITIPHHIIHII JeHCTBHS, JOCTOHMHCTBA H HEJOCTATKH.
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JIadoparopHoe 3anaTHe 8§

CPABHUTEJIFHBIN AHAJIN3 AJILTEPHATUBHEBIX BUTOB TOITJIUBA JUJI4
TPAHCIIOPTHEIX CPEJICTB

HE-_]II: pﬂﬁﬂThIi HB}"‘EITL dJIPTCPHATHBHBIC BHABL TOIUIHEB, OIIPCACIIHTD HX JOCTOHHCTBA H
HSAOCTATKII, ITPOBECTH CpﬂBHHTEHBHL]ﬁ dHaJIH3 H BO3MOKHOCTDb HX ITPHMCHCHH .

[Tocre BEITOMHEHN A ITPaKTHYECKOH paOOTHI CTYAEHT JOIKEH

3HaTh: aAJIbTEePHATHBHBIE BHJIBI TOILIMBA H HX XapaKTEPHCTHKH, HAITpaBIEHHS ITOIE3HOI0
HCITOJIb30BAHM S ITPHPOJHBIX PECYPCOB, SHEPTHH H MaTepHAlIOB ITPH SKCITIyaTaI[HH, PeMOHTE H
CEPBHCHOM OOCITYKHBAaHHH TPaHCIIOPTHBIX CPEJICTB

YMmerb: pa3pabaTeiBaTh MePOIPHSITHS, CBSI3aHHBIE ¢ OOecleuyeHHEM 5SKOJIOTHYECKOMH
0e30ITaCHOCTH TPAHCITIOPTHBIX CPEJICTB

Baagerb: HaBeIKaMH 3()(eKTHBHOIO HCIIOIB30BAaHHS IPHPOAHBIX PECYPCOB, SHEPTHH H
MaTePHAJIOB ITPH SKCIUTyaTaI[HH H CePCHBHOM OOCITYKHBAaHHH TPAaHCIIOPTHBIX CPEJICTB

D opmvupyemblie komuerennuu: OIIK-2, OIIK-3.

AKTYaJIbHOCTL TeMbl. B  Hacroginee BpeMsd  TOIUIMBHO-3HEPreTHUECKas |
3KOJIOTHYECKasd IIpoOIeMBI IPHOOpETarOT BCe OONBINYIO aKTYalIbHOCTE H MAacCINTaOHOCTE.
HcromeHne HeTSHBIX MeCTOPOXKISHHI, €KETOMHOE VYBEIHYEeHHe ITOTpeOIIeHHS MOTOPHOTO
TOIDIMBA IIPHBOAAT K JOeHIIHTY H, KaK CIEJCTBHE, IIOBBIIIEHHIO CTOHMMOCTH O€H3HHA H
IH3EIIPHOTO TOIUIMBA. [lepHoaHyecKH BO3HHKAIOIME MHPOBBIE TOIUIMBHBIE KPH3HCHEL pa3 3a
pa3oM 3aCTaBILIIOT 3aAyMaThCid O HEOOXOMMMOCTH HCIIONB30BAHHMS albTEPHATHBHBIX BHIIOB
SHEPIrOPECYPCOB. A  aBTOMOOHMIILHBEIH  TPAHCIIOPT SBISETCS OJHHM H3  KPYIHEHIIHMX
3arpSI3HUTENEl OKPYKAIOIEH CpeAbl BO BCEM MHpe. BemumHa 3KOIOTHYECKOro Viiepoa,
HAHOCHMOT' O ITPOMBIIIIIEHHEIMH BEIOPOCAMI, COCTARISAET CYMMY B 2% BaJIOBOI'O HAIHOHAILHOTIO
IIPOAYKTa, IIpH 5TOoM, 60% vyimepba HAaHOCHTCA HMEHHO aBTOMOOWIBHBIM TPAHCIIOPTOM. B
COBOKYITHOCTH € €KeT OJTHBIM YIOPOKaHHEM He()TEITPOAYKTOB BCE BBIIEIIPHBEIEHHBIE (DAKTOPEI
3aCTaB/LIEOT OOpaTHTh Oolee IPHCTAIbHOE BHIMAHHE Ha BOIIPOC O IEPEBOJE TPaHCIIOPTa Ha
allbTEPHATHBHBIE BHIHI TOIIMBA, H, COOTBETCBEHHO, TPEOYIOT BHUMATEIBHOIO H3YUEHHS.

Kpﬂ'l' KHE CBEC/JICHHA H3 TCOPDHH

OOecleYeHHOCTh  CTPaHbl  HE3aBHCHMBIMH  SHEpropecypcaMH  BJIIMSET Ha ee
SKOHOMHYECKOe pa3BHTHE. CaMbIM BOCTPeOOBAaHHBIM SHEPrOPECYPCOB B HACTOMIIEE BPeMS
SIBISIETCS. HE(PTH, 3aITacOB, KOTOPBIX CTPEMHTEIFHO YMEHBINAKOTCI B MHpe. B CBS3H ¢ 3THM
aKTYaJIbHBIM HaITpaBJIEHHEM H COOTBETCBEHHO CTPATETHYCKH BaKHBIM BOITPOCOM SBIISETCS
IIONCK albTEPHATHBHBIX BHAOB TOIUIHBA JJI1 aBTOMOOHIIBLHBIX JBHIrareincH. Takxke
HCITONTB30BaHHE HKOITOTHYeCKH YHCTHIX BH OB MOTOPHOI'O TOIUIHBA (MeTaH, BOJOPOJ, OHoras
H T.JI.) CIIOCOOCTBYET COXPaHEHHIO 3J0POBBS I'pakKJaH H OKPYKAroOMIeH cpeJbl Ha OCHOBE
TIOBBIIIIEHHS BKOJIOTHYECKOH 0e30ITaCHOCTH TPAHCIIOPTHBIX CPEJICTB.

B Hacrosmee BpeMsa OOIBINOE KOIHYECTBO 3apyOerKHBIX HAYYHO-HCCIEI0BATEIDCKHX
IIEHTPOB MOTOCTPOHTEBHBIX (PHPM ITIPOBOISIT HCCIIEAOBAaHH S, HallpaBIIEHHBIE Ha SKOHOMHIO
TOIUIHBA H 3aMeHY TPaJIHIIHOHHBIX *KHAKHX YITIEBOAOPOIHEIX TOIIHB HOBBIMH BHIAMH.

PacTyimi HHTEpeC K albTepPHATHBHBEIM BHIAM TOIUIMBA JJII aBTOMOOHIIEH OOECIIOBRIIEH
TpeMs BaKHBIMH COOOPaKEeHHSIMI

- AJIbTEpHATHBHEIE BHABI TOIUIMBA B I[EJIOM IIPOH3BOIAT MEHBIIE BHIOPOCOB BBIXJIOIMHEIX
ra30B, KOTOPBIE CIIOCOOCTBYIOT O0Pa30aHHIO CMOIa, 3arPsS3HEHHIO BO3AyXa H ITI00aIbHOMY

OOKYMEHT MOANMUCAH
SNEKTPOHHOW NOAMUCHIO
CepTuchukar: 12000002A633E3D113AD425FB50002000002A6 . TOIUINBA HE ABJCIFOTCA ITPOH3BOAIHBIMIL OT HE
Bnapeneu: LWebayxosa TatbAHa AneKcaHapoeHa b,
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- AJIpTepHAaTHBHEIE BHABI TOIUIMBA MOI'YT IIOMOYL IIOOOH CTpaHe cTaTk Oolnee
SHEPrOHE3ABHCHMOI.

PaccoMTprM 8 BHIOB TOIUIMB, KOTOPBEIE HMEIOT ITOTEHI[HAI B Ka4YeCTBE IIOJIHOH IUIH
YACTHYHOH aJlbTE€PHATHBEI O€H3HHA H JH3EIILHOIO TOIUIHBA.

1. 3DraHONI SBIISIETCS CIIHPTOBOH OCHOBOH TOIUIMBA, KTOPOE IIPOH3BOAHUICS ITYTEM
repepaboTKH, OpOXKEHHS H IIEPETOHKH CEIbCKOXO3SHCTBEHHBIX KYIBTYP, TaKHX Kak
KYKYPY3a, SUMEHb HIIH ITIIEHHIA. DTAaHOJI MOKETOBITh CMEIaH ¢ OSH3MHOM JJI IIOBBIIIIEHI
OKTAHOBOI'O YPOBHS H VIIVUIIIEHH S KaUueCTRA.

2. IIpHpOMHEIN r'a3 SBISETCS AIbTEPHATHBHBIM TOILIHBOM, ITPH HCIIOJIb30BAHHH KOTOPOIO
B TPAHCIIOPTHEBIX CPeACTBaX, CO CIIEIHAIFHO pa3padoTaHHBIMH JIBHIATEIISMIL, IIPOH3BOIUTCS
ropas3j0o MeHbIIle BPeJHBIX BRIOPOCOB a aTMOcC(epy, YeM OT HCITOIb30BaHHS OeH3HHA HIIH
IH3EIIbHOIO TOIUIHRA.

3. DNeKTpHYECTBO MOXKET OBITh HCIIOJIb30BAHO B KAUeCTBe aJbTEPHATHBHOIO
TPAaHCIIOPTHOI'O TOIUIMBA JUISA 3apsSgKH aKKyMVJIISITOPOB, IIPHBOISINHX B IBIKEHIE
sJIeKTpoMOOHIH. llurarormuecsas OT OaracpH SIEKTPOMOOHIM JIBHrarOTcSa Oe3 CKHTaHHA
TOIIMBA H 3arPSI3HEHS OKPYKAIOIIEH CPEIBL.

4. Bomopoa MOKHO CMEIIHMBATH C ITPHPOAHBIM I'a3oM JJIS CO3JaHHS ajlbTE€PHATHBHOIO
TOILIMBA JUIS TPAHCIIOPTHBIX CPEACTB, HCITONbL3VIOIIMX OITpeaeeHHbIe THIEI JBC.

5. IIpormaH, TakkKe Ha3bIBaeMbBIH CKHKEHHBIM He(TSHBIM I'a30M HIIH CKHKEHHBIM I'a30M,
SBISETCS TTOOOYHBIM ITPOAYKTOM ITepepaloTKH MPHPOJHOrO ra3a H IepepadoTku He(pTH. OH
yKe IIMHPOKO HCIIONB3YETCS B KAUECTBE TOIUIMBA IIPH IIPHTOTOBJIEHHH IMMIIH H OTOILJIEHH S
IIOMEIIEHHH, IIPOIAaH TakKKe SBISETCS ITOIYIISPHBIM albTePHATHBHBIM TOIUIMBOM IS
apTOMOOMIEH. IlpomaH IPOM3BOAMT MeHBbINE BBEIOpPOCOB, uYeM OeH3HH, a €ro
IPACIIPOCTPAaHEHHIO CIIOCOOCTBYIOT pa3BHTas H(PpacTpyKTypa TPaHCIIOPTHPOBKH, XpPaHEeHH
H 3aITPaBOK.

0. bHO AH3EIIbHOE albTEPHATHBHOE TOIUIHBO IIPOH3BOMHUTICS HAa OCHOBE PACTHTEILHBIX
Maceljl WIH JKHBOTHBRIX JKHPOB, HakKe TeX KOTOphle OO0pa3’OoBaINCh IIOCIE JESTEIIBHOCTH
pectopaHoB. JIuraremi TC MOryT OBITh MOAH(DHIMPOBAHBI AT CKHIaHHSI OHOTOILINBA B
YHCTOM BHJAE HIH IIOCIIE CMEEHHS €ro ¢ He()TSHBIM JH3eJIbHBIM TOIUIMBOM. DBHOmH3ENb
SBIISIETCS  Oe30MacHBIM, OHOIOIHYECKH aJIbTEPHATHBHBIM  TOIUIMBOM,  CHIZKAFOLIIIM
3arps3HEHHE BO3AYyXa, CBS3aHHOE ¢ BhIXJtormamMu 1C.

7. MeTaHOII, TaKKe H3BECTHBIH KaK JPEBECHBIH aJIKOIOJIb, MOXKET OBITH HCIIOJIb30BAaH B
KAaueCTBE albTEPHATHBHOIO TOIUIMBA B TPAHCIIOPTHBRIX CpeAcTBaX OOOPYAOBAaHHHBIX
JIBHIATEISIMI, IIpeJHA3HAYeHHBIMH 715 paOoThl Ha TOIUIHBE M85, cMecH H3 85% MeTaHomnIa H
15% rmporeHToB OeH3HHA, HO aTBOITPOH3BOAUTENH OONIBINE HE IIPOH3BOASAT aBTOMOOWIH C
METAHOBBIMH JABHTaTeIsSMH. MeToaHon MOKeT OBITH BaKHBIM allbTEPHATHBHBIM TOIUIHBOM B
OyayIIEM, B KaueCTBE BOAOPOAA, HEOOXOMMOIO IS ITMTAHMS TOIIMBHEIX 31eMeHTOB 1C.

8. P-Series TOIUIMBO ITpeACTaBRISIET COOOH CMECh 3TaHOJIa, CKIDKEHHOI'O IIPHPOAHOIO rasa
n MeTHnreTparuapodypana (MeTHF) — copacTBopHTend, IMOITyYeHHOrO H3 OHOMAcCHL P-
Series TOIUIMBO MOJKET OBITh HCIIOIB30BAHO KaK CaMOCTOSTEIBHO, TaK H B COYETAHHH C
OEH3HHOM B JIFOOBIX ITPOMOPILHIX, IIPOCTO JO0OABHB €r0 B 0aK.

Jazanue

1. J]aTh KpaTKyrO XapaKTepPHCTHKY aJIbTe€PHATHBHEIM BHIAM TOIUIHBA, CIIOCOOBI HX
TTOTYIEHHSL.
2. Hanitn (pH3HKO-XHMHYeCKHE ITOKa3aTeIN alIbTePHATHBHBIX BHIOB TOIUIHBA H JUIS

JNaJIbHEHIIETO CPAaHEHH I CBECTH JaHHBIE B TarmiIy 8. 1.
NOKYMEHT NOoanncAH
3MNEKTPOHHOW NOAMUCLIO
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Tabmrmra 8.1 — OU3HKO-XHMHYECKHE CBOHCTBA allbTEPHATHBHEIX TOIUIHB

[lapaMeTphl Oran | Ilpupon | Snexkrpmue | Bogop | Ilponm | bro- | MeraH | P-
OI1 HBIH a3 | CTBO Ol aH IH3e | Ol series
TIh TOIUTH
BO

1 2 3 2 d 6 7 8 9

OKTaHOROE
T CIIO

[leTaHOBOE
YIICIIO, €.

IIITOTHOCTS,
KT/M

Temrieparypa,
0

KHUTIEHH T/3aCTRI
BAHII

TeMrepaTypa
i
ropenune, C

Temrieparypa
BCITBIIIKH, "C

Temrieparypa

CaMOBOCIUIAMEH
0

g, C

[I[ppopHTETHOE HCIIONB30BAHHE TOrO HMH HHOI'O AaJIbTEPHATHBHOIO TOIUIMBA B
ABTOTPAHCIIOPT JOIDKHO OasHpOBaThCA HA BCECTOPOHHEH OILIEHKE IIPEHMMVIIECTB M
HeJOCTAaTKOB KOHBEPTHPOBAHHS ABHTATEJIEH BHYTPEHHETO CTOPAHHS Ha 3TOT BHJ[ TOIUIHBA H
HCITONIB30BAaHHS €rO 11 aBTOMOTOPHOH TEeXHHMKH. Bce HMeIoIecs MaHHBIE CBECTH B
TadmiIy 8.2.

Tabmmia 8.2 — JJoCTOMHCTBAa H HEAOCTATKH allbTE€PHATHBHBIX BHIOB TOIUIHBA.
By Tormmea JIoCcTOHHCTBA HepgocraTkm

OTaHOII

[ IpupoaHEIH a3
ONEKTPHYECTRO
Boxopox
[Iporan
buo-m3ens
MeraHon
P-series TOIUIHBO

Cremnars BBIBOJBI Ha OCHOBAaHMH JaHHBIX, VKa3aHHBIX B Tal0mmmax 8.1 um 8.2
[IopekoMeHI0BaTh TOT WM HHOH BHJ aJIbTePHATHBHOI'O TOIUIMBA B CBS3H CO CIEIaHHBIMI

BBIBOJAMH.
KoHTpo/IbHbIE BOIIPOCHI K TEME 3aHATHS
NOKYMEHT MOAMMUCAH UIbTEPHATHBHBIX TOITIIHB.
ONEKTPOHHOM NOANMUCHIO PHPOIHOIO Ta3a II0 CPABHEHHIO ¢ He(TSIHBIMH
CepTucmkar:  12000002A633E3D113AD425FB50002000002A6
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3. Kakoe CITHpTOBOE aBTOMOOHIIBHOE TOIUIMBO (METAHOII M BTAHOIN) SBIISIETCS HaHOOJIee
OIIACHBIM JJIS1 OpraHH3Ma YelIOBeKa?!

4. IlepeuricimiTe MeEPBI HEOTJIOKHOM TEPAIH ITPH OTPABIIEHHH METAHOJIOM.

5. OrmmmmTe oOIMH XapakTep TOKCHYECKOTO AEHCTBHS 3TAHOJIA.

0. Uto Takoe OHOJN3EILHOE TOIINIMBO, IO XapaKTEPUCTHKA, TOCTOMHCTRBA H HEJOCTATKH.

7.  Omummre 5SKOIOrHYecKHMH 5S(P@eKT OoT IpHMEHEHHS Pa3IHYHBIX BHIOB
allb TePHATHBHEIX TOILIHB.

8. JlafiTe XapaKTepHCTHKY OCHOBHBIX BHJIOB a30TOBOAOPOJHOIO TOIIIHBA.

9. KakoBBEI JOCTOHMHCTBA M HEJOCTAaKH THApPa3sHHAa C TOYKH 3PEHHS 5KOIOIHYECKHX
CBOJCTB.

10. YKaXuTe OCHOBHBIE HEJOCTAaTKH IIPOIlECCA ITONYYEHHS aTbTEPHATHBHBIX BHJIOB
TOITINB.

Cnncok peKoMeH Iy eMOH JIHT €PaTyPhL:

IlepeyeHb OCHOBHOM JIMTEPATYPbI:

1. Jmmrpuera, M.A. Dkomormdeckas O€30IACHOCTE KaK 4YacTh MEXKIYHAPOIHBIX
orHomennn / HW.A. JImutpuera, O.B.[Inmenmx ; MHHHCTEPCTBO HAyKH M BEICIIETO
oOpazorannsa PD, DeaepalbHOE IOCYAAPCTBEHHOE aBTOHOMHOE 00pPa30BaTEIbHOE VUPEXKICHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (pefepalbHBII YHHBEPCHTET», VMHKEeHEepPHO-TeXHOIOTHYECKas
akagemud. — PocroB-Ha-J/lony ; Taranmpor : WM3garemsctBo HOxHOro ¢emepaabHOIO
yHHBepcurera, 2018, — 74 ¢. — Pexmm  jgocryma: 110 TIOAIMMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

2. I'amm, T.A. Dxonormduecknii MeHeKMeHT B ayauT / T.A. I'anmm, C.B. [ITaGaHoRa ;
MunrictepctTeO  oOpaszoBaHMS M HaykH  Poccmmickonn — @Degpeparmi, OpeHOYPreKHi
['ocymapcTBeHHBIT YHHBepcHTET. — OpeHOypr . OI'Y, 2016. — 102 c. : wi., Tabn. — Pexum
pocrtyma: mo moamnucke. — URL: http://biblioclub.ru/index.php?page=book &i1d=467214

IlepeyeHb JOMOJTHHTEILHOH JIMTEPATYPBL

1. Kosnog, FO. C. Bkonornyeckast 6e30MacHOCTh aBTOMOOHILHOIO TPaHCIopTa : [y4eO.
rocobue]| / FO.C. Kozmnop, B.I1. MensmoBa, M.A. Cearxkun. - M. : Arap, 2000. - 175 c. - IIpmnn.:
c. 171-173. - bubnuorp.: ¢. 174-176. - ISBN 5-89218-095-5

2. Monoamos, B. A. be3omacHOCTE TPaHCIIOPTHRIX CPEACTB . yuebHOe IocolOHe IId
CTYIAECHTOB BY30B, OOYYAIOMMXCS II0 HAIIPaBJIEHHMIO ITOATOTOBKH OaKalaBpPOB « 1 eXHOIOTHSI
TPAHCIIOPTHBIX IIporeccoB» (MMPOQHIH IOArOTOBKH: «OpraHmzaiHsad H Oe30IMacCHOCTE
IBIDKEHHS», «PaccieoBaHHe H AKCIIEPTH3a JOPOKHO-TPAHCIIOPTHBIX ITPOHCIIECTBHI») / B. A.
Momnoamos. — TamOo0B : TaMOOBCKHH I'OCYIapCTBEHHBIN TeXHHYECKHHN VHHBepcureT, 2bC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TeKcT : 3IeKTPOHHBIH // DIeKTPOHHO-
onbnmuoreynas cucrema IPR BOOKS : [catit]. — URL: http://www.iprbookshop.ru/63842.html

3. Capkucop, O.P. Dxomormyeckas Oe30IaCHOCTh H 3KOJIOrO-IIPABOBEIE IIPOOJIEMBI B
oOnacTH 3arpsa3HeHHs okpykaromieH cpeapl / O.P. Capxucop, E.JI. JIroGapckuit, C. 5. KazaH1ieB.

— Mockea : Oxuru-J/lana, 2015. — 231 c¢. — PexmMm pgocryra: II0 IIOAIMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=118197

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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JIadoparopHoe 3anaTHE 9

PACUYHET U OILIEHKA TOKCHUYHEIX BEIEPOCOB B ATMOCOEPY I1PU
OKCIUIYATALIMA TPAHCIIOPTHEIX CPEJICTB

Iletb padoThI: BEIIIOIHHTE PacyeT H OLEHKY TOKCHYHBIX BRIOPOCOB B aTMOC(Epy ITpH
SKCITITyaTalHH TPaHCIIOPTHBIX CPEJICTB

[Iocne BRIMMOMHEeHN S ITPaKTHYECKOH PaboThl CTYIEHT JOJIKEH

3HATh: BO3ACHCTBHE TPAHCIIOPTHBIX CPEJICTB Ha OKPYKAIOIIYIO CPedy, COBPEMEHHBIE
CItocOOBI  O0ecIieYeHHsS M IIEPCIIEKTHBHBIE HAllPaBIIEHHS VIVUIIEHHS SKOJIOTHYECKOH
0e30IIaCHOCTH aBTOMOOIIIEH, OCHOBHEIE TPpeOOBaHHI K METOAAM HX OLIEHKH

YMeTh. OIpeesaTh KOIHYECTBO BBIOPOCOB B aTMoc(epy, BOAHYIO Cpely H IIOYBY
3arPS3HSIONMX BEIECTB TPAHCIIOPTHBIX CPEJCTB, OIPENElaTh KOHIIEHTPAIMH 3arpsS3HSFOIHX
BEINECTB, IOCTYITAFOIIHX ¢ BEIOpOcaMH B aTMOC(epy, BOAHYIO CPEY H IIOYBY

Biaagerb: yuera, cOopa, XpaHeHHS OTXOHOB C COOMIOJIEHHEM HOPMATHBOB, IIPAaBHI H
TpeOOBaHIII,

D opmvupyemble komMuerennuu: OIIK-2, OIIK-3.

AKTYAJIBHOCTh TeMbl BrijenngeMble B aTMocepy TOKCHYUHBIE BEIOPOCHI IIPH
SKCIUTyaTal[MH aBTOMOOWIIEH SBIISIFOTCS HaHOoIee OIMacHBIMH. /[ TOro 4roObl COXPaHHTh
IIpHEMIIEMOE JJISI JKH3HH KayeCTBO BO3AYXa H JAPYIHX KOMIUIHEHTOB 3KOCHCTEMEI T'OPOJA,
HeOOXOANMO IIPOH3BOHMTH TINATEIBHEIN PacyeT BPEMHOCTEH, KOTOPBIE MOI'YT BBIJEIIHTHCS B
aTMOc(epy. 3TO MO3BIHTh COKPAaTHTH BBIOPOCHL A0 IPEeJeNbHO JOITYCTHMBIX KOHIIEHTPAI[HH H
COXPAHHTE <JIETKHE TUIAHETHI» B IIPHEMIEMOM JJIS AKH3HH BCET'O KHBOI'O COCTOSHHH.

Kpﬂ'l' KH€E CBE/JICHHA H3 TCOPDHH

OCHOBHBIMH  TOKCHYHBIMH  KOMITOHEHTAMH  OTPabOTaBIIMX TIa30B JIBHUTraTelleH
BHyTpeHHero cropanus (JJBC) aBTOoTpaHCIOpTa SBISIFOTCS OKCHJIBI VITIEPOZA, a30Ta H
VIJIEBOAOPOAEI. OIEHKY VPOBHS 3arps3HEHHS BO3AVIIHOH CPeIbl OTPadOTABIIMMH TI'a3aMH
cledyeT IIPOM3BOAMUThR HA OCHOBE pacyera. Meroanuka pacyeTra BKIIOYAST II03TAIHOE
oIpejielIeHHe SMHCCHH (BRIOPOCOB) 0TpabOoTaBIMHX ra30B H KOHIEHTPALHH 3arPs3HEHH S BO3IyXa
3THMH T'azaMH Ha Pa3siIHYHOM YIAJIeHHH OT JOPOrH, a 3aTEM CPaBHEHME ITOIIYUEHHBIX JAHHBIX C
[TJIK maHHBEIX BemlecTB B aTMOc()epHOM BO3AyXe HaceJIeHHBIX ITYHKTOB. [IpH pacueTe BEIOPOCOB
VUHTEIBAIOTCS Pa3IMUHBIE THIEI aBTOTPAHCIIOPTHBRIX CPEICTB H KOHKPETHBIE JOPOKHBIE
YCIIOBHSL

Pacuer BBEITIOTHSIOT B CIIeAVIOIIEH ITOCIIEOBATEIFHOCTH

1. OmpeaenstoT MOITHOCTh 3MHICCHH (f; (MI/M'C) 3arps3HSIOIINX BEIIECTB OTAEIBHO I
KaKoro koMmoHeHTa (okcuaa yriaepoga (II), okcHaoB a3zoTa, YIIeBOAOPOAOB) Ha KOHKPETHOM
y4acTKe JOPOTH IO (popMyIIe:

q; = 0,206 -m - [(X} Gix - Nig - Kg) + (34 Gipg - Nip - Kn) |; (9.1)

rAe m — KO3Q(QHIIHMEHT, VYYHTBHIBAIONIHH JOPOKHBIE H TPAHCIIOPTHBIE YCIOBHSA,

IIPUHIMAETCSA 10 pHC. 1.1 B 3aBHCHMOCTH OT CpeJHENH CKOPOCTH TPAHCIIOPTHOI'O ITOTOKa V
(xv/);

Gik, Gigp — CpemHHH BSKCIUIYaTallHOHHEBIH pacxol TOIUIMBA I JAaHHOIO THIIA
KapOOpaTOPHBIX H JHU3EIBHBIX aBTOMOOWIEH COOTBETCBEHHO, JI/KM. lIpHHIMaeTcs Mo TalnHie
9.1;

N N:rm — UHTAHCHRHOCTR TRUNAHUY KAXKIOIO BBIIEIIEHHOIO THITA KapOrOpaTOpPHEIX

NOKYMEHT NOANUCAH

SNEKTPOHHOW NOANUCHIO /4ac;
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 :MBbIE I JAHHOI'O KOMITOHEHTA 3arPS3HEHHS C
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NN |
0 20 30 40 50 60 70 80 90

V, KM/
PrucyHok 9.1 — 3aBHcHMOCTE KO3((HIIHEHTa M OT CpeJHEH CKOPOCTH TPAHCIIOPTHOIO
IIOTOKa V .

TabOma 9.1 — CPE,I[HI]]E{ SKCIUTyaTaI[HOHHBIE HOPMBI PacXo/la TOIUIHBA

Ty aBTOMOOHIIS G, W/KM

JIerkoBbIe aBTOMOOHIIH 0,11

Maseie I'PY30BBIE aBTOMOOHIH 0,16

KapOropaTOpHBIE (0 5 TOHH)

['py30BEIe aBTOMOOHIH KapOropaTOpHEIE (5 0,33

TOHH H 0olee)

[ py30BBIE ABTOMOOHIIN JTH3EIBHBIE 0,34

ABTOOYCHI KapOIOpaTOPHEIE 0,37

ABTOOYCEHI TH3EIIbLHBIE 0,28
TaGmira 9.2 — 3HaueHns ko3 puineHToB Ky 1 Ky

Bu BeIGpOCOB Tum JIBC

KapOropaTOpHEIH JIM3eIIb HBIH

OKIHCB yIIIepoja 0,6 0,14

YTIIeBOLOPOIEI 0,12 0,037

OKCHJIBI a30Ta 0,06 0,015

2. PaccunrpiBaroT KOHLEHTpalrH G; (MO/M), 3arpssHeHHe aTMochepHOro BOIyXa
TOKCHUHBIMH KOMIIOHEHTAMH OTpaOoTaBIIIMX Ta30B Ha pa3IHYHOM VIalleHHH OT JOPOTH,
HCITONB3Y MOJIellb I'ayccOoBOro pacrpejielieHHS IIpHMeceil B aTMocepe Ha HeOOIBIIHX
BBICOTAX, IO (POPMYTIE:

G; = . : 2
] V2movgsing ’ (0.2)
OTKIIOHeHHe [ dyCCOBOI'O PACCCHBAHHA B BCPTHKAIIBHOM

_I_
T

IIle G — CTaHJapTHOE
HaIlpaBIIeHHH (Tad1.9.3), M;
Vg — CKOPOCTb BeTpa, ITpeo0naJaroero B pacueTHEIN IIEPHO, M/C;
(0 — VTOI, COCTABISeMBIil HaIlpaBIIEHHEM BeTpa KIpacce JOpord, mpH ¢ < 30°
IIPHHATE sin @ = 0,3
F; — ¢poHOBasI KOHLIEHTPALM I 3ar PA3SHEHH ST BO3yXa, MI/M".

Tabmna 9.3 — 3HaueHHe cTaHAApTHOro ['aycCOBOro OTKIIOHEHHS B 3aBHCHMOCTH OT
PACCTOSHH A IO KPOMKH ITpOe3 kel YaCTH H COCTOSHHS ITOT OBl

COCTOsHIE BenmunHa 6 mpH yaaneHHH 1 (M) OT KPOMKH ITPOe3KeH YacTH
ITOT OJIBI 10 20 40 60 80 100 150 200 250
(nmratrraa 2 A A b 10 13 19 24 30
OOKYMEHT NOAMNMUCAH _ , ,
3NEKTPOHHOW MO/AMNMCHIO 8 10 14 18 22
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3. Pesymprarel pacuera 1o Qopmye (9.2) COMOCTABISIOT C IMPeAelbHO JOITYCTHMBIMH
KoHIeHTparsMH (I1J1K), ycTaHOBIeHHBIMH IS TOKCHYHBIX COCTABILIIOIIIX OTPa0OTaBIIHX
ra30B TEIUIOBBIX JBHIATeJIeH B BO3AYXE HaceJeHHBIX ITYHKTOB, KOTOPBIE ITPHBEAEHEI B Ta0m. 9.4.

Tadbn. 9.4 — IIJJK TOKCHYHBEIX COCTABIIIIOINMX OTPadOTaBIIMX TIa30B B BO3AVXE
HacelleHHbIX MeCT
Bu BelecTBa KJ1acc ormacHocTH ITIKqc, MT/M"
OKHCBH YITIepoa 4 3.0
YTIIeBOLOPOIEI 3 1.5
OKCHIIBI a30Ta 2 0,04

4. Ilo mOIy4YeHHBIM JAHHBEIM CTPOSTCSA TpaHKH 3arps3HEeHHS ITPHAOPOKHOH 30HBI
TOKCHYHBIMH KOMITOHEHTAMH OTPaOOTaBIIHX ra30B.

3HaueHNA [1/]K .. comocTaBISIFOTCA € ITOMYEHHEIMHA B pacueTe KOHI[EHTPALMAMH KaXK[OI'0
KOMIIOHEHTA 3arpspHSIOIMMX BEI[eCTB Ha Pa3MUYHBIX PacCTOSHHAX | B IIONEPEYHOM
HaIIpaBIIEHHH M B 30HE KIUIOH 3aCTPOHKH. Takoe COIOCTaBIIEHHE JIYUIIlE BCErO IIPOBOJUTE IIO
rpauKaM 3arpsS3HeHHs IIPHAOPO0KHOH 30HBI TOKCHYHBIMH KOMITOHEHTAaMH OTPa0OTaIX ra30B.
C ITOMOIIBIO ATHX I'Pa)HKOB CIIEAYET OIPEAEINTh KOHIEHTPAILH 3arpS3HSIOIIHX BEINeCTB Hal
KPOMKOH JOPOTH H B Hayajle 30HBI JKIWIOH 3acTpoHKH. B crydae tmpeBbimeHusS I[1JK..
HeOOXOAHUMO IIPeJIOKHUTh MEPOIPHATHS 110 HOPMAIM3allHH KOHIIEHTPAI[HH 3arPsI3HSEOIIIX
BEIIECTB B KIUIOH 30HE.

5. Ilpu HeoOXOAHMOCTH YMEHBINEHHS IIMHPHHBEL PacIIPOCTPAHEHHSI 3arps3HSFOIIIX
BEIECTB HEOOXOMHMO ITPEAYCMATPHBATE 3aIl[HTHEIE 3€IIEHBIE HACAXKICHHS, S3KPaHbl, Ballbl U JIP.
CHIKEHHE KHIIEHTPAIMH 3arPI3HIONIX BEIECTB 3a 3al[HTHLIMI COOPYKEHHSIMH IIPHBEAEHO B

Tadm. 9.5.
Tabmma 9.5 — CHHKeHHe KOHIIEHTPAIlHM 3arps3HSIOIINX BEINECTB  PasIHYHBIMH
MEPOITPHSTHSIMH.
MepormpHsTus CHIDKEHHE KOHIIEHTPAIMH 3arPI3HAFOIIIX
BEINECTB, %0
OJIHUH pSJl JEPEBBEB C KYCTAPHHKOM BBICOTOH 10
no 1.5 M Ha 1rmoroce rasoHa 3-4 M
JIBa psma nepeBbeB 0e3 KyCTapHHKA HA Ta30HE 15
8-10 m
JIBa psga JepeBbeB ¢ KYCTAPHHKOM Ha Ia30HE 30
10-12 M
Tpn psga  JHepeBbeB C©  ABYMS  psSaaMH 40
KYCTapHHKa Ha II0JIoce ra3oHa 15-20 m
YeTeipe psga JepeBbeB € KYCTApPHHKOM 50
BBHICOTOH 1,5 M Ha 1mostoce ra3zoHa 25-30 M
CIUIOIIHBIE BKPAaHBI, CTEHBI 3MAaHHI BBICOTOH 70
OoJjiee 5 M OT YPOBHS ITPOEKEH YACTH
3eMIISIHBIE HACBIITH, OTKOCHI IIPH TTPOJIOKEHHH
IOPOTH B BEIEMKE ITPH Pa3sHOCTH OTMETOK (M):
2-3 50
3-5 60
Ooree 5 70
T NOKYMEHT NOARMGAH 0 17 77 77TaM  pacyeTa, HAIIpaBICHHBlE HAa CHIJKEHHE
ANEKTPOHHOWM MOANMUCHIO 'OTABIIMX T'aOB B 3HE BIIHSHHSA JOPOTH, CIeAYET

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
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- HM3MEHEHHE ITapaMeTpPOB TOPOTH, HAlIPaBIIEHHOE Ha IIOBBIOIEHHE CPeJHEH CKOPOCTH
TPaHCIIOPTHOTO ITOTOKA (3((peKTHBHOCTH MEPOIPHATHSI cocTaBIsaeT 30-60%);

- OTpaHHYEHHE ABHKEHHS OTAEIbHBIX THIIOB aBTOMOOHIIEH ITOIHOCTHIO HIIH B OTAEIbHEBIE
HHTePpBaJIbl BpeMeHH (3 eKTHBHOCTh MepONpHATHSI cocTarIsgeT 30-40%);

- YCHJIEHHE KOHTPOJIS 3a JBHKEHHEM aBTOMOOWIEH C HEOTperyIHpoBaHHBEIMH J[BC B
I[eIISIX MHHHMH3AI[HH TOKCHYHBIX BEIOPOCOB (3()(p eKTHBHOCTh MEPOIPHATHS cocTaBiIsIeT 50%);

- YCTPOHCTBO 3aIl[HTHBIX COOPYKEHHH.

[71aBHEIM  KpHTepHeM IIPH TaKOM CpPaBHEHHH CIYXHT CelleHb VYMEHBIIEHH S
KOHIICHTPALMH 3arpsSHSIOIIX BEIIECTB B PAaCUETHHIX TOYKAX IIPH MHHHMAIPHO BO3MOXKHOH
TTIOINAAH OTBOJA 3EMEND ITOJ 3all[HTHBIE COOPYKEHHMS H HAaHMEHBIIINX IPHBEAeHHBIX 3aTparax
Ha OOYyCTpOHCTBO | KM JOPrH, AOCTHTHYTOe O€3 CHHIKEHHS €€ IIPOIIYCKHOH CITOCOOHOCTH.
HanGomnee »s¢@QeKTHBHEIMH, ¢ TIO3HIMH 5KOJIOHH, HO TPeOYION[HMH 3HAYHTEhHBIX
KaITHTAJIOBIIOKEHHI Ha PEKOHCTPKIM. J[OPOKHOH CETH, SBIISIOTCS IEPBLIN H ISITHIH BapHAHTHI
3al[HHBIX MEPOIIPHUATHIL. BTOpoH M TPeTHH BapHAHTBI OTHOCATCS K OpraHH3al[HOHHBIM
MEPOIPHATIHAM, He TpeOyroT OONBIIIX 3aTpaT, HO Jal0T 3HAUHTEIILHO MEHBIIIHH 3KOJIOTHYECKHI
s(pdek. Peamizanisg BTOporo BapHaHTa BeJleT K IpeJHAMEPEHHOMY CHHKEHHIO HHTEHCHBHOCTH
IBIDKEHIS 110 CPaBHEHHIO C IIPOEKTHOI. BHeApeHHE YETBEPTOTO BapHaHTa I10 BCeHl TEPPHTOPHH
P® OymeT BO3MOKHO JIHMIIG ITOCIIE BHEAPEHHS HOBBIX CTAHAAPTOB HAa aBTOMOOHIILHEIE OSH3HHEI,
IIO3TOMY 3aI[UTHBIE MEPOIIPHATHA CIIeAYeT IMPHMEHSITh B KOMIUIEKCE H C YIETOM CITELIH(DHKAH
MECTHBIX YCIIOBHIL.

B BEBIBOJIE NPHBOASTCA OCHOBHEIE PE3VIILTATHI IO PacuyeTy TOKCHYHBIX BEIOPOCOB B
aTMoc(epy aBTOTPACHIIOPTOM H VYKa3bIBAIOTCS 3aIllHTHBEIE SKOHOMHYECKH H 5KOJIOrHYECKH
11e71eco00pasHbIe MPHPOJOOXPAHHBIE MEPOITPHATHS, OCYIIECTBHTL KOTOPBIE CIIEAVET B IIEPB VIO
ouepelb, H KaKOH ITPH 3TOM OyeT 3 eKT.

JagaHue

HMcrmome3ys pgaHHele TaOmuiel 9.0, OIpPEeAenuTh KOHIEHTPAIMH  3arpsS3HEHHS
aTMOC()EPHOr0 BO3AyXa OKHCBIO VITIEBOAOPOAA, OKCHIAMH a30Ta M VIJIEBOAOPAaMH B
COIIHEYHYIO H JOKIIHBYIO IIOrOAY B pacdeTHOM IIOIIEpeYHHKE Ha PACCTOSHHX | (M) OT KPOMKH
aBTOMOOWILHOH JoporH. [locTponTs rpaHKH 3aBHCHMOCTH H3MeHEeHHS KOHI[eHTpauHH 3B or
paccToaHHS 1 (M) (KpOMKH JOoporH). BriOpaTh 3al[UTHBIE MEPONPHATHS II0 CHHIKEHHIO
KOHIIEHTpaly 3B B 30HE XIWIOH 3aCTPOHKH, YAAJIEHHOH Ha paccTosHHE | (M) OT ZOpPOrH, IO
JOITYCTHMOTO YPOBHSL, €CIIH CKOPOCTh TOCIIOACTBYIOIIET O BETpa 3 M/C.

Tabmna 9.6 — /laHHBIe K IIPaKTHYECKOMY 3aHSITHIO

No N, Yucno apToMOOHIIEH 10 IpyImiaM, %o v, iy L, M
aBT/4 1 2 3 4 5 6 KM/Y
1 500 40 5 25 20 5 5 75 20 50
2 350 35 10 30 20 5 5 25 75 60
3 125 45 5 15 15 5 10 30 35 30
4 400 30 10 15 20 10 10 35 4 100
5 50 40 15 15 20 10 10 40 45 50
6 600 20 10 20 20 10 10 45 65 60
7 700 50 20 25 15 0 5 50 50 70
8 800 40 5 10 25 5 10 55 55 80
9 900 45 10 15 20 5 5 60 60 60
10 '! HS%MEH? ﬁDﬂl‘IHCAn 25 0 0 S 60 65 >0
SNEKTPOHHOW NOAMUCHLIO ) 5 5 60 70 60
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 0 5 5 65 75 70
Bnapenet: tHebayxora TaTeaHa AnexkcavgpoBHa 0 5 5 45 20 20
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14 1400 45 S 15 15 R 10 40 85 60
15 1500 30 S 15 20 10 10 35 20 100
16 1000 40 10 15 20 h) 10 80 25 60
17 200 20 15 20 15 10 10 60 80 100
18 2300 50 10 25 20 R R 100 735 80
19 2430 45 20 10 20 h) 10 80 70 40
20 1550 25 S 15 20 h) 10 60 635 50
21 600 40 10 20 10 h) h) 35 60 50
22 240 35 10 25 25 h) h) 45 335 40
23 800 45 25 30 20 h) h) 30 50 50
24 900 20 S 10 20 h) 10 40 45 60
25 100 S S 20 20 10 10 30 90 70
26 355 10 15 25 20 15 15 30 73 80
27 1600 30 20 30 15 A 10 80 20 40
28 1400 40 15 15 20 10 15 75 35 100
29 850 S S 20 10 h) 15 50 45 30
30 177 20 15 25 10 10 15 30 50 80

KoHT POJIbHBIE BOIIPOCHI K TEMC 3aHHATHH

1. CocTosHIE aBTOMOOHIBHOIO TPAHCIIOPTa B POCCHH M €I0 HEraTHBHOE BO3IEHCTBHE Ha
OKPYKAIOIIYIO CPENY.

2. CocTas H BO3JAEHCTBHE OTPabOTABIIHX I'a30B aBTOMOOHIEH Ha 30POBhE YEIIOBEKA.

3. IIprynHEl 00pa30BaHH TOKCHYHBIX KOMIIOHEHTOB OTPaOOTaBIIHX I'a30B.

4. HopMHpoBaHIe KaueTCBa OKPYKArOIIEH CpeIbl.

5. Pazpaborka IepBEIX CTAaHAAPTOB IIO TOKCHYHOCTH. FKICIIBITAHMS ITO HOPMHPOBAHHIO
TOKCHYHOCTH OTPabOTaBIIIHX I'a30B.

0. DKonmornyeckHe TpedoBaHu I EBpoNeHCKOH 3IeKTpoxuMHYecKod Komuccnn OOH.

Cnucok pexomMeH Iy eMoli JIMTEPATYPhL:

IlepevyeHb OCHOBHOM JIMTEPATYPbI:

1. Jmmrpuera, M.A. Dkomormdeckas O€30IIaCHOCTE KaK YacTh MEKIYHAPOIHBIX
otHomeHHH / HM.A. JImmutpunera, O.B.IIInmennk ; MHHHCTEpPCTBO HayKH H BBICHIETO
obpaszorannsa PD, DeaepalbHOEe TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE VUPEXKICHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (peflepalbHBIH YHHBEPCHTET», MHKEeHEepPHO-TeXHOIOTHYECKas
akagemud. — PocroB-Ha-/lony ; Taranupor : HWM3garemsctBo HOXHOro ¢emepanbHOIO
yHHBepcurera, 2018, — 74 ¢. — Pexmm  jgocryma: | II0  IIOAIMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

2. 'amm, T.A. DOxomormdeckuii MeHeKMeHT H ayaur / T.A. I'amm, C.B. IITaGaHoRa ;
MunncrepctBo  oOpaszoaHHsd M HaykH  Poccmrickon — Qepgeparpn, OpeHOYPrCKHH
['ocymapcTBeHHBIT YHHBepCcHTET. — OpeHOypr . OI'Y, 2016. — 102 c. : wi., tabn. — Pexum
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IlepeyeHs JOMOTHHTEILHOH JIMTEPATYPhL:
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TPAHCIIOPTHBIX IIpoIeccOoB» (MMPOQIIH IOArOTOBKH: «OpraHmzaiusa H Oe30MacHOCTE
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Momnomaios. — TamOoB : TaMOOBCKHMH T'OCYZAapCTBEHHBIN TeXHHYECKHMH YHHBepcHTET, ObC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TekcT : 3IeKTPOHHBIH // DJIeKTPOHHO-
onbnuoreynas cucrema IPR BOOKS : [carit]. — URL: http://www.iprbookshop.ru/63842.html
3. Capkucop, O.P. Dxomormyeckas Oe30IACHOCTh M 5KOJIOIO-IIPABOBEIE IIPOOJIEMBI B
o0nacTH 3arpsa3HeHHs okpykaromieH cpefpl / O.P. Capkucop, E.JI. JIroGapckuit, C. 5. KazaHIieB.
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JIadboparopHoe 3anaTHe 10

PACUET U OI[EHKA IMTOBEPXHOCTHOTI'O CTOKA C ABTOMOEBUJILHOU
JIOPOT'U

]_[EJ[I: pﬂﬁﬂ'l'hl: OIIPEACIIHTE COCTAB ITOBCPXHOCTHOI'O CTOKa C aBTOMOOHIIBHOH HOPOT'H,
BBITIOJIHHTDE €TI0 PACHET H OI[CHKY.

[Tocre BEITOMHEHN S IIPAaKTHYECKOH PaOOTHL CTYAEHT JODKEH

3HaTh: BO3JCHCTBHE TPAHCIIOPTHBIX CPEJCTB Ha OKPYKAIOIIYVIO CPEHdy, COBPEMEHHBIE
CrlocoOBl  OOecrieyeHHS M IIepClIeKTHBHBIE HaIpaBIeHHS VIVYIIEHHS SKOJIOTHYECKOI
0e30ITaCHOCTH aBTOMOOHIIEH, OCHOBHEIE TPeOOBaHH S K MeTOAaM HX OIIEHKH

YMeTh: ONpeJelsITh KOITHYECTBO BBIOPOCOB B aTMoc(epy, BOTHYIO Cpely H IIOYBY
3arPSIZHSIIONIMX BEIECTB TPAHCIIOPTHRIX CPEJACTB, OIPEAEeIaTh KOHI[eHTPAI[HH 3arPs3HSFOIHX
BEILECTB, ITOCTYIAOIMX ¢ BEIOpOCAaMH B aTMOC(ePY, BOTHYIO CPelY H ITOUBY

Baanerb: yueTa, cOopa, XpaHeHHS OTXOHOB C COOMOJcHHEM HOPMATHBOB, ITPaBHI H
TpeOOBaHHI, HaBBIKAMH pPa3paboTKH Mep IO YIYUIIeHHIO OXpaHBl OKpYXKaromieH cpedbl Ha
OCHOBE H3y4YeHHS H 0000INEeHH ITepPeIOBOr0 OTeUYeCTBEHHOI O H 3apyOeKHOTO OITbITa

D opmupyemblie komerennun: O]IK-2, OIIK-5.

AKTYAJIBHOCTB TeMbI: POCT aBTOMOOHJIHM3AIL[HHUIIPHBEN K ITOBBIIIEHHIO aHTPOIIOTE€HHOH
Harpy3KH Ha OKPYKaroIyro cpeay. OJHO H3 OCHOBHBIX HETATHBHEIX BO3AEHCTBHI IIPHIIIIOCH HA
rHapocepy, B BHIAE ITOBEPXHOCTHBIX BOJ, 3arpsI3HEHHBIX B3BEIIIEHHBIMH BeNIeCTBAMH H
He(TeNMpoayKTaMH, CTEKAIONTHNX ¢ aBTOMOOHIEHEIX JTJopor. COpoc MOBEPXHOCTHEIX CTOYHBIX BOJI
C aBTOMOOWILHOH JOPOTHM C BBEICOKOH HHTEHCHBHOCTBIO JBIJKEHHS B BOMHBIN OOBEKT HITH
HeIoCpeJCTBEHHO Ha JIaHmadT MO’KeT ITPHBECTH K HapyIIEeHHIO PaBHOBECHS IIPHAOPOKHOH
3KOCHCTEMEBI BCIEACTBHE H3MEHEHHS COCTOSHHS ITOUYBEHHOI'O IIOKPOBA, FTEOXHMHYECKHX CBOHCTB
IIOYBEL. B II0UBE VYCTAHABIIHBAETCSA HOBOE MAHHAMHYECKOE COCTOSHHE, ITapaMETPBl KOTOPOIO
CHIIbHO OTJIMYAKOTCSI OT HMCXOAHBIX. CIIOXKHOCTH HCIIOJIB30BAaHHS OYICTHBIX COOPYKEHHIH
HHAYCTPHAJILHOTO THIIA JJIS OYHCTKH ITOBEPXHOCTHBIX CTOYHEIX BOJ C aBTOMOOHIIBHBIX JOPOT,
OOVYCIIOBJIEHHBIE PasHHIEH B XapaKTepHCTHKAaX CTOKOB M VCIOBHMH  SKCIUIyaTaL[HH
HHAYCTPHAJIBHBIX H JOPOKHBIX OYHCTHBIX COOPYKEHHI, cAelald HeoOXOMHMMOH pas3paboTKy
CIIEIHAJIPHBIX JOPOKHBIX BOAOOYHCTHBEIX COOPYKEHHH. /719 OYHCTKH CTOYHBIX BOJ C
aBTOMOOWIIbHEIX Jopor HanbOonee 3((eKTHBHBIMH SIBILIFOTCSI COOPYKEHHS, OCHOBAHHBEIE Ha
ITpolleccax OTCTAaHMBaHHS, COPOIMH H OHOJIOTHMYeCKOH OYHCTKH, ITPH VCIIOBHH, YTO armiapaTHOE
o()OpMIIEHHE OYHCTHBIX COOPYKeHHH, OCHOBAaHHBIX Ha 3THX MeTOodax, He TpeOyeT ITOABOA
BIIEKTPOSHEPIHH H3 BHE, a4 TaKXKe IIOCTOSHHOIO KOHTPOIS CO CTOPOHEI OO0CIYKHBAIOIIETO
IIEPCOHAJIA.

B CBS3M ¢ 3THM, pacyeT M OLIEHKA ITOBEPXHOCTHOI'O CTOKAa C aBTOMOOIIBLHOH JOPOTH, a
TaK)Ke HCCIEJOBAHHE IIPOIIECCOB OUHCTKH IMOBEPXHOCTHOI'O CTOKA ¢ aBTOMOOHIBLHOH JOPOTrH OT
He(TEIMPOAYKTOB ¢ HCIIOIb30BaHHEM JOPOKHBIX BOJOOUYHCTHBIX COOPY’KEHHI, OCHOBAaHHBIX Ha
(PHBHKO-XHMHYeCKHX H OHOIOIrHYeCKHX MeTOaxX OYHCTKH, SIBISIeTCS aKTyalbHOH ITPOoOIIeMOH.

Kpﬂ'l' KHE CBEACHHA H3 TCOPHHA

Ocemarolye Ha ITOKPBITHH aBTOMOOIILHEIX JOPOT ITBLIL, IIPOAYKTEl H3HOCA TTOKPBITHIA,
IMHH H TOPMO3HBIX KOIOAOK, BEIOpoCEl oOT padorel JIBC aBTOMOOHIEH, MaTepHalbl,
HCITOIb3YeMBIE JUIS OOphOBI ¢ TONIONEAOM, H T.J. IIPHBOJAT (IIPH CMBIBE JOKAEBEIMH H TaJIbIMH
GOSTIIIATTIEAS AT TATAnvIASTHOIO  CTOKA  PasIHYHBIMH - 3arPS3HSEOLI[FIMI

o Traw Ty )

AOKYMEHT NOArnmMCcAH
SNEKTPOHHOW NOONUCHLIO OJOTOKH H BOJOEMBI.
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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OlLleHKY 3arpsA3HEHHS ITOBEPXHOCTHOIO CTOKa (cOpoca) ¢ aBTOMOOMIIBHBIX JOPOT H
oInpejielieHHe HeOOXOMUMOCTH €0 OUHCTKH clIeAyeT ITPOH3BOJHTEL pacuyeToM. OH BBIIOIHSIETCS
B CIIEIYIOIIEH ITOCIIefOBATEIIbHOCTH:

1. Onpegersror pacxon JoxKAeBhIX BoJ (11/c), cormacHo CHHII 2.04.03-85, mo dhopmyie:

Q2 = gyp F - K: (10.1)

TJle gy; — YAETbHBIN pacxXoi AOXKIEBBIX BOJ, JI/(cTa), IIPH BPeMEHH ITOBEPXHOCTHOM
KOHIIEHTPALMH 5 MHH g, = 4J1/(C - ra);

F — mmmomanap yyacTKa aBTOJOPOrH (MOCTA), PaBHAsI IMPOH3BEAEHHIO JJIMHBI Y4acTKa
Ha IMIMPHHY YacTH JOPOTH, ¢ KOTOPOH BoJa OyAeT IOCTyIIaTh B BOAOTOK, HIIH Ha PacCTOSHHE B
CBETY MeXAY IEpPHIIMH MOCTOB (HO He Oornee S ra), ra;

K — ko3p¢uineHT, YYHTBHIBAIOMIMI H3MEHEHHE VAEJIbHOIO Pacxojla BOJBI BI
3aBHCHMOCTH OT CPeJHEro ITPOJOIBHOIO YKIOHA y4acTKa JOPOTH HJIH MOCTa H ITPHHHMAaeMEbIH
mmo tabm. 10.1.

Tabmma 10.1 — 3nauenne koapuimeHTa K B 3aBHCHMOCTH O CPeJHET0 IPOJOIHHOIO
VKIIOHA JJOPOTH 1.

i, % 0,1 0,3 0,4 0,5 0,6 0,8 1,0 1,5
K 0,56 0,8 0,87 0,94 1,0 1,05 1,18 1,35
i, % 2,0 2.5 3,0 3.5 4.0 4.5 5,0 6.0
K 1,48 1,59 1,69 1,77 1,85 1,92 1,99 2,12
2. PaccunrhiBaroT pacxox Tansx Box QL (11/¢c), o dopmyie:
Qt=05-F-h.'K,, (10.2)

rae F — romaap yyacTKa JOpOr, ra,
h. — cmon ctoka 3a 10 JHeBHBIX YacoB, MM, h. = 20 MM,
K. — xoadgdrareHT, yUHTHIBAIONHI OKy4YHaHHe cHera. K. = 0,8.

3. OnpenensroT BemHYHHY (pakTHYeckoro copoca (DOC), /4, 3arpsS3HSIOIIHX BEIIECTB C
IIOBEPXHOCTHBIMH CTOYHBIMH BOJIAMH IO Ka)XXKJIOMY HHIPeIHeHTY (B3BelIeHHBIE BEINECTBa,
CBHHeII, He(DTEIIPOAYKTHI) 3ar PSI3HEHH S 110 (POpMYyIIE:

®C = 3600 -Csg * Oman (10.3)
rae C.; — akTHUecKas KOHIIEHTPAITHS 3arPs3HIIONIIX BEINECTB (MI/7I) B OBEPXHOCTHOM
CTOKE I10 KaKIOMY HHT PeQHEHTY 3arpsS3HeHHH, cornacHo tadmn. 10.2;
Qmax — PACUETHBIH Pacxo] IMTOBEPXHOCTHBIX CTOYHEIX BOJ (TIPHHHMAIOT HAHOOIIbIIIHIT
H3 PaCCYHTAHHBIX BBIIIE PACXOJI0B JOKIEBBIX H TallBIX BOJ), JI/C.

Tabmma 10.2 — KoHIleHTpalH 3arps3HeHHI B ITOBEPXHOCTHOM CTOKe (C.s, MI/m), c
TTOKPBITHH aBTOLOPOr

Kareropmsa oK IeBBIE BOJBI Tajipie BOIEI
apTojgopor | B3pemennsl | CBuHe | Hedrenpoaykr | B3Bemennsl | CBuHe | Hedrenmpoaykr
U j € BeIIeCTBA 1 Bl € BeIlecTa 1 BI
I 1300 0,28 24 2700 0,3 26
Il 1040 0,22 19,2 2160 0,24 20,8
I 780 0,17 14,4 1620 0,18 15,6
1AY 520 0,11 9,6 1080 0,12 10,4
Vv 390 0,08 7,2 810 0,09 7.8
NOKYMEHT NOANMCAH

SNEKTPOHHOW NOAMNUCKIO

CepTtudumkar:
Bnageneu;
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TJI€ Vg — CPeIHSIS CKOPOCTh ITOTOKA B PYCIE, M/C;
h —riryGHHa B pycie BOJOTOKA, M.
5. PaccunThIBaroT KO3( PHIHEHT @, YYHTHIBAOIIHIH BIIHSIHHE THAPABIHYECKHX (DaKTOPOB
CcMelIeHHs, TpHHUMAA Q.. = Q. (71/c) 110 popmyTie:

2
a=f |o—

rae f — koapHIMEHT H3BHIIMCTOCTH PEKH.
0. OnpeaernsroT Ko3()PHITHEHT CMEIIEHHS CTOYHBIX BOJI C BOJOH BOJIOTOKA 7Y ITO (DOPMYIIE
DOponora-Poasiiepa:

) (10.5)

1— |
y = ———. (10.6)
1+Qma.x.ﬁ
rae Qmin — cpedHeMeCSYHBIH (MHHHMAJIbHBEIH) pacxod BOABI B BOJOTOKe 95%

00ecIeYeHHOCTH, JI/C;
Qg = 0, - MAKCHMAaIbHBIH PacXoj CTOYHBIX BOJI, JI/C.
BemiunHa 3 onpeiennsgeTcs no ¢ opmyie:
B=eVb=—0ro
2,72¢ VL
rae L — paccrosgHiie OT MecTa BBINIYCKAa CTOYHBIX BOJ A0 KOHTPOJIBHOIO CTBOpa IIO
TEYEHHIO PEKH, M.
7. OIpenenstoT MpeJelIbHO JOITYCTHMOE cofepkKaHHe (KOHIIEHTPAIHIO) 3alr PA3HSIOMIETO
BEIN[eCTBA B ITOBEPXHOCTHOM CTOKE C YUETOM CMEIIeHHS ero C BOJaMH BOJOTOKa, MI/JI, IIO

dpopmyne Oponosa-P.og3unnepa:

‘Qmin .
Crippy = & i (Cngx — Cy) + Crpx (10.8)

rje Crome — 0 gormryctuMast KoHieHTpais (11/1K) maHHOro 3arpssHSIOIIETO BBIEIECTBA B
BOJOTOKE, MI/JI, IIPHHHMAIOT cornacHo Tadm:.10.3;
Ce — (pOHOBAA KOHIIEHTPAIMS JaHHOIO 3arpsS3HSIONIEr0 BeeCTBa B BOJOTOKE, MI/II
(711 B3BEIIEHHBIX BeMeCTB — 15 MI/IT;, st He(pTenmpoAyKToB — 0 Mr/m;, a1 cBuHIa 0,05 Mr/i).

(10.7)

Tadbmima 10.3 — 11K 3sarpssHsIonpix BeIeCTB B BOJE BOJAHBEIX OOBEKTOB
PBEIOOX 03I CTBEHHOIO HA3HAYEHS
HarimMeHORaHIEe BellleCTBA Cripg, MI/TT
Bi3BellleHHBIE BelllecTBa Co+Crg
Hedrenmpoaykrs! 0,05
CBHHEIL 0.1

8. OnpeJelsroT BeJIHIYHHY HOPMAaTHBHO JomrycTHMoro copoca (HJ[C, /1) 3arps3HSIONHX
BEINECTB IT0 KaKIOMY HHIPEAHEHTY 3ar PSI3HEHHS 110 (DOPMYIIE:

HAC = 3600 - Q. - Cppp. (10.9)

9. llomyuyeHnrle BemunHBI HJ[C m DC 10 KaxaoMy HHIPEIHEHTY 3arps3HEHIMS
H300pakKaroT B BHJIE THCTOIPaMMEBI H aHAJIM3HPYIOT PE3YIIBTATHI PACUETOB.

Ecmn OC<HJIC, To MOXeT OBITh JOIVIIEH COPOC ITOBEPXHOCTHBIX CTOYHBIX BOJ[ C
ABTOJIOTOrH Oe3 OYHMCTKH HEIIOCPEACTBEHHO BOAOTOK. B 3TOM ciay4yae IIpH MPOEKTHPOBAHHH
ABTOMOOIIILHBEIX JOPOr0 M MOCTOBBIX IIEPEXOIOB ITPHMEHSIOT OOBIUHBIE CXEMBI BOAOOTBOJA B
COOTBETCBHH C JeHCTBVIOIMMH HOPMaMH Ha IIPOEKTHPOBAHHE H THIITOBBIMH PEIIEHHSIMH.

Ecimn ©C > HJIC, cOpoc MOBEPXHOCTHEIX CTOYHBIX BOJ Oe3 OUHMCTKH He JOITyCKaeTcsa. B
OaHHOM CIIy4ae CIeayeT IIPHMEHSTh CXEMBI IIOBEPXHOCTHOIO BOJOOTBOAA C ITOKPBITHSI
ABTOMOOIIILHEIX JOPOr M MOCTOB, OOecIleuHBarol[ie cOOp BOJ ITOBEPXHOCTHOIO CTOKAa H

AOKYMEHT TOATNMCAH [, obecreyBaroIie cO0Op BOJ ITOBEPXHOCTHOIO

3NEKTPOHHOW NOANUCLIO 5
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6 COOPYKCHIH, OOCCIICHHBAIONIHE Ha BbBIXO/C
Bnapeney: Uebayxopa TatbsiHa AnekcaHpoBHa ﬂﬂ]‘[}fCI{aETCH IIPHMCHCHHC HHIHBHAVYAJIbHBIX

[ TOHKOCIIOHHBIX OT CTGﬁ]—]III{GE:, HE(I)TEHGE}*’H.[EI{.
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COpoc HOXKIEBBIX M TalIbIX BOJ C IMOBEPXHOCTH aBTOMOOMIBHBIX JOPOr 3a IIpeAellaMi
BOJIOOXPAHHEIX 30H H HACEIIEHHBIX IIYHKTOB ITPON3BOANTCA KIOBETAMH, JIOTKAMH, IT0 OTKOCaM Ha
permbed Oe3 JOMOIHHTEIbHON OYHCTKH, HO CO CKOPOCTSIMH MeHbIIEe Pa3sMbIBAFOIINX JJIS TPYHTOB
B MECTE BBIITYCKa BOJIEI.

B rpoekrax aBTOMOOHIBHBIX JOPOr H MOCTOB He CIIEAVET IPEeAyCMaTpHBATh YCTPOHCTRO
MOMKH aBTOMOOHJIEH B IIPejleliaX BOJOOXPAHHOH 30HBI BOJAOTOKA H BOJOEMOB.

10. B BEIBOJIE IPHBOASTCS PE3VIILTATHL pacueTa TOKCHYHBIX COPOCOB B ITOBEPXHOCTHBIH
CTOK IIPH SKCIUTyaTallHH aBTOMOOMIIEH M IIPHHATHE PEMIEHHSI O I[e1eco00pasHOCTH I
HEIEIeco00pasHOCTH OYHCTKH CTOYHBIX BOJI C aBTOJOPOTH.

JagaHue

Hcrone3ys gaHHbIe TaOIMHIIBI, OIPEAEIIHTE ITapaMETPEI ITOBEPXHOCTHOrO ctoka u HJIC
3arPSI3HSIONINX BeIeCcTB (B3BEINlEHHBIE BellleCTBa, He(TENPOAYKTIBI, CBHHEIL]) B BOJOTOK C
aBTOAOPOrH B CTaBporonkcKoM Kpae. OLieHHTh BEIIMYHHY (PaKTHYeCKOro cOpoca 3THX BEIIECTB
C TIOBEPXHOCTHBIMH CTOYHBIMH BOJaMH TI10 KaXKIOMy HHIpeAueHTY. WM300pasuts B BHIE
THCTOrpaMMBI Pe3VIIbTaThl pacyeTa, IIPOBECTH HX aHaIH3 I OOOCHOBAHHUS BapHAHTOB cOpoca
CTOYHBIX BOJ B BOHOTOK O€3 IIpeJBapHTEIIbHOH OYHCTKH HIH YEpPe3 OUNMCTHBIE COPVYAEHHS H
ITPEJIOKUTEH COOTBETCRYIOIIHE HHKEHEPHEIE PEIIEHIS.

No F, ra j i, % Dy, M/C h, M lg, M f Qmin, T/C
| 1,92 | 1,2 0.8 1,7 300 1,01 61
2 1,98 I1 1.5 1,0 2.0 320 1,03 65
3 2,51 1.1 0.7 3.0 350 1,05 80
4 1,35 A% 0,5 0.6 3.5 280 1,06 75
5 1,55 [11 6.0 0,9 2.8 330 1,02 63
6 2.80 V 0,3 0,7 2.9 295 1,04 68
7 2,10 | 0.4 0.6 1.8 325 1,07 70
8 1,85 I1 0,5 0,9 1,9 290 1,01 67
9 1,78 I11 0,6 0.5 2.1 310 1,02 64
10 2,75 IV 0,8 0,6 2,2 287 1,03 69
11 2,01 V 0,9 0.7 2.4 299 1,04 71
12 1,96 | 1.0 0.8 2.5 301 1,05 72
13 1,87 I1 1,3 0,9 2.6 310 1,06 74
14 1,75 [11 1,5 0,7 2.8 315 1,07 61
15 2.86 IV 2.0 0.8 2.1 290 1,01 62
16 2.50 \% 2.5 0,9 2.0 300 1,02 65
17 2.44 | 3.0 0,7 1,9 310 1,03 66
18 2.40 I1 3.5 0.6 1.8 315 1,04 68
19 2.35 I11 4,0 0.5 1,7 320 1,05 69
20 2,25 IV 4,5 0.6 1.8 330 1,06 70
21 2,15 V 5.0 0,7 1,9 340 1,05 71
22 2,10 | 0,1 0.8 1,7 350 1,04 72
23 2,00 I1 0,3 0,9 1.8 340 1,03 73
24 1,99 [11 0.4 0.6 0,9 320 1,02 63
25 1,75 IV 1.2 0.8 1,7 350 1,04 72
26 2.86 V 0,9 0.9 2.0 250 1,01 72
27 2.50 | 1.0 0.7 1,9 135 1,02 74
M N O T
Ceprucbukar: ' 12000002A633E3D113AD425FB50002000002A6 S 2,1 330 1,07 69
Bnapeneu: LLiebayxoea TaTbAHa AnekcaHapoBHa 7 2.2 340 1.03 72
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1. Kak IIpoH3BOIATCS H3MEPEHHS BBIOPOCOB BPEIHBIX BEIECTB B arMocdepy OT
CTAIL[HOHAPHBIX H IMEPEABHKHBIX HCTOYHHKOB?

2. OT KakMxX BHIOB 3arps3sHEHHS IIOYBaA ITOJIy4aeT HauOopmmH vyiepd? Ha kakoe
PACCTOSHIS PaCIIPOCTPAHSAETCS JaHHOE 3arPS3HEHIE B TIOYBE?

3. MOXHO JIH 3aMeHHTh 3HMHee OOCITYKHBAHHE AOPOr, METOAOM, MEHEE 3aIPS3HSIOIIIM
OKPYZKAIOIYIO CPeay, IIOYBY, H ITOPUY CaAMOI'0 aBTOIIOIOTHA?

4. bymer nm 0Oonee 1enecoo0pasHO IIPHMEHSATh BaKYYMHYIO OYHCTKY, IIYTEM
BCACHIBAHH 517

5. Kakme MeTOABI OYHCTKH ITOBEPXHOCTHOI'O CTOKa C JOPOKHOIO IIOJIOTHA SBIISIOTCS
HaHOoee IePCIIEKTHBHEIMH?

6. Kakie OUHCTHBIE COOPYKEHH S ITPHMEHSIOT Ha aBTOMOOHIIBHBIX JOPOrax?

7. Ilo xakuM IIpHYHHAM MOXKeT OBITH HapyIlleHa HOpMajlbHas padora I'PaMOTHO
CIIPOEKTHPOBAHHBIX H BO3BEJAECHHBIX OUHCTHBIX COOPYKEHHI?

Cnucok peKoMeH Iy eMOH JIHT epaTyphl:

IlepeyeHb OCHOBHOM JIMTEPATYPbI:

1. Jnvmrpuera, M.A. Dkomormyeckass O€30ITIaCHOCThE KakK 4YacTh MeXIYHAPOIHBIX
orHomenmit / W.A. JInmtpuea, O.B. Iumenmx ; MMHHHCTEPCTBO HAyKH H  BEICIIIETO
oOpaszoBaHHg PO, DeepalbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEKIESHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (pefepadbHBIN YHHBEPCHTET», MHKEeHEepPHO-TeXHOIOTHYECKas
akagemud. — PocroB-Ha-J/lony ; Taranpor : HM3garemsctBo IOxHOro @emepanbHOIO
yHHBepcurera, 2018, — 74 ¢. — Pexmm  gocTyia: | II0  TIOMIINCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

2. 'amm, T.A. DOxomormdeckuii MeHeKMeHT H ayauT / T.A. I'amm, C.B. [IlaGaHoRBa ;
MunncrepctBo  oOpaszoaHHsad M HaykH  Poccmrickon — Qepgepaipm,  OpeHOYPrCKHUH
['ocygapcTBeHHBIT YHHBepcHTET. — OpeHOypr . OI'Y, 2016. — 102 c. : wi., Tabn. — Pexum
pocrtyma: 1o mogmucke. — URL: http://biblioclub.ru/index.php?page=book &id=467214

IlepeyeHb JOMOJTHATEILHOH JIMTEPATYPBL:

1. Koznog, 1O. C. Bkonornyeckas 0e30MacHOCTh aBTOMOOHIBHOIO TpPaHCIIopTa : [y4eO.
rmocobue] / 1O.C. Kosno, B.II. MensmoBa, U. A. Carkun. - M. : Arap, 2000. - 175 c. - Ilpmun.:
c. 171-173. - bubnuorp.: c. 174-176. - ISBN 5-89218-095-5

2. MomoxauoB, B. A. be30macHOCTs TPaHCIIOPTHBEIX CPEACTB : yueOHOe IocoOHe IIsd
CTYIAECHTOB BVY30B, OOVYAIOM[MXCS II0 HAIIPaBJIEHHIO ITOATOTOBKH OakalaBpoB « 1 eXHOIOrHs
TPAHCIIOPTHBIX IIpoIeccoB» (MpoQmiIH IOArOoTOBKH: «OpraHmzanusid H Oe30MMacCHOCTE
IBIDKEHIS», «PacciaeoBaHHe H BKCIEPTH3a JOPOKHO-TPAaHCIIOPTHBIX ITPOHCIIECTBHIT») / B. A.
Momnomaios. — TambOor : TaMOOBCKHMH T'OCYZAapCTBEHHBIN TEeXHHYECKHH YHHBepcHTET, ObC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TekcT : 3IeKTPOHHBIH // DIeKTPOHHO-
omonnoreyHasa cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/63842.html

3. CapxiicoB, O.P. Dxonormyeckast 6e30IMacHOCTh H 3KOJIOrO-IIpaBOBEIE IMPOOIeMEI B 00IIacTH
3arpssHeHHS okpykarornei cpenpl / O.P. Capxiicos, E.JI. JIroGapckmii, C. 5. KazaHIeB. —

Mocksa : JOHuTH-/lanHa, 2015. — 231 ¢. — PexxuM gocTyIia: 1o IOoAIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=118197

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
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JladboparopHoe 3anaTHE 11

PACUET U OLIEHKA YPOBHJ 3AT'PASHEHWA 1TOYB BJ1IOJIE JOPOTI

Ileanr palorbl: ONpefelTh HCTOYHHKH 3arpS3HEHHS IIOBEPXHOCTHOIO CTOKa C
aBTOMOOIIILHOMH JTOPOTH, ITPOM3BECTH PacyeT H OIIEHKY YPOBHS 3ar P3HEHHIA.

[Tocne BRIMOMHEHN S ITPaKTHYECKOH PaboThl CTYIEHT JOJIKEH

3HATh: BO3JACHCTBHE TPAHCIIOPTHBIX CPEJICTB HA OKPYKAIOIIYIO CPeay

YMeTh. OINPEJelsaTh KOIHYECTBO BBIOPOCOB B aTrMoc(epy, BOAHYIO CpeAy H IIOYBY
3arPSIZHSIOIMX BEIECTB TPAHCIIOPTHBIX CPEACTB, OIPEAEIITh KOHIIEHTPAI[HH 3arpsS3HSIEOIIIX
BEIECTB, MOCTYITAKOIIHX C BEIOpOcaMH B aTMoc(epy, BOAHYIO Cpely H IIOYBY

Buaagerb: yuera, cOopa, XpaHeHHS OTXOAOB C COOMIOJEHHEM HOPMATHBOB, ITPABHI H
TpeOOBaHIII.

@ opmupyembie komerennuu: OIIK-2, OIIK-5.

AKTYAJIBHOCTH TeMbI: AKTYaJIbHOCTH ITPOOIIEMEl 3arps3HEHHS ITOYBEI OOYCIIOBJIEHA TEM, UTO
TOJl OT TO/la YBEIHYHBAETCSA aHTPOIIOTEHHOE BO3JEHCTBHE HA OKPYKAKOINYIO Cpedy. B JTaHHBIN
MOMEHT BO3pOCIIa HEOOXOAUMOCTH COXPaHATh ITOYBY, OCOOEHHO B TOPOACKOH cpesie. MHpOBOe
ITPOU3BOACTRO IIPOAYKTOB ITHTAHMS ITOCTOSHHO PACTET U 3TO TPEOYET HE TOJIBKO COXPAHEHH L, HO
H IIOCTOSHHOI'O TIOBBIIIEHHS IUIONOPOAHS ITOUYBEI. Bceskas mousa oOmagaeT TOH WIH HHOM
IUIOJIOPOJHOCTRIO, HO ECIH IIOCTOSHHO TOIBKO H3BJIEKATh M3 HEe SIEMEHTHl IIHTAHHS M HE
BHOCHThL OpPraHHMYECKHE H MHHepalbHbIe VYAOOpeHHs, TO IUIofopojaHe TamgaeT. CoXpaHeHHE
ITOYBHI KH3HEHHO Ba’KHO JJI YelnoBeKa. [lousa urpaer poimk OMOIOrHYECKOr0 HEHTpAIH3aTopa
Pa3IMYHBIX 3al PS3HEHHI, SBILIETCS BaKHEHIIINM KOMITOHEHTOM OHOC( €pPEI TUTAHETHI.

Kpﬂ'l' KHE CBC/ICHHH H3 TCOPDHH

[Ipu pabore aBuTaTened BHYTpeHHero cropaHusg (J[BC) aBTOMOOHIIEH 00pa3yrOTCs
«YCIIOBHO TBEPABIE» BBIOPOCHI, COCTOSIIHE H3 a’PO30IBHBIX IIBUIEBHAHBIX 4YacTHIl. B
HaHOONBIINX KOMMYeCTBAaX BEIOPACHIBAIOTCS COEeQHHEHNS CBHHIIA M caka. [IpH MHTEHCHBHOCTH
IBIDKEHHS Oomee 40 THIC.aBT./CYT CYIIECTBEHHBIMH CTAHOBSTCS BBIOPOCHI KaJMHS H I[HHKA.
HanGompimyro omacHOCTh IJIS OHOcephl MpefCcTaBIsSeT HAKOIUIEHHe B ITOYBE COESIHHEHHH
CBHHIIA, YTO OOYCIIOBIIEHO BBEICOKOH JOCTYITHOCTBIO €0 PACTEHHSIMH H IEPEXOIOM IO 3BEHLSIM
ITHINEBOH IIETIH B KHBOTHBIX, ITTHI[ H YelIOBeEKa. BEIOPOCH COeqUHEHIH CBHHI[A ITPOHCXOAAT IIPH
pabore JIBC aBrOMOOHIEH Ha STHIHpPOBAHHOM OeH3HHe (B OeH3MHe Mapok A-76 m AM-93
COIEePXKHTCS, cooTBeTcTBeHHO, 0,17 /KT 1 0,37 I/Kr coeamHeHHH cBHHIIA). Okomo 20% ol1mero
KOJTHYECTBA CBHHIA PAa3HOCHTCS ¢ OTpadOTaBIINMH Ta3aMH B BHJE a3po3oiieil, a 80% BRIMMagacT
B BHJIe TBEPABIX YACTHI[ PasMepoM JI0 25 MKM H BOIOPACTBOPHMEIX COESIHHEHHI Ha
ITOBEPXHOCTH ITPHIIETAIONIMX K Jopore 3eMelb. OHHM HAKaIUIHBAIOTCA B IIOYBE Ha IIIyOHHE
ITaXOTHOT'O CJIOS HIIM (PIIIBTPAIFH BOBI aTMOC(EPHEIX OCaJKOB BIOJIb aBTOJ[OPOT.

OLIEHKY 3arpsAa3HEHHS TIPHIOPOXKHBEIX 3€MEIL BRIOpOCAMH CBHHIIA H BBIOOP 3aI[MTHBIX
MEPOIPHATHIL TI0 YMEHBINEHHIO INMHMPHHBI HX PaclpoOCTpaHEHHS CIIeAyeT BeCTH Ha OCHOBE
pacyeTa YPOBHS 3arpsI3HEHHS ITOBEPXHOCTHOrO c1os 1okl (¥ 3I1) mo MeToIHke.

PacyeT BBRIITOMHSIOT B CIIEAVIOIEH ITOCIIEN0BATEIIHFHOCTH:

1. OnpeAensroT MOITHOCTh AMHCCHH P (MI/M-CYT) ITpH CpeIHECYTOYHON HHTEeHCHBHOCTH
IBIJKEHISI3a PACUETHEI IIEPHOJ, IO (POPMYTIE:

Py =K, -m,-Kr-Ky- (X G -P; - Ny), (11.1)
T Re o e [TePeCHeTa ST H3MEPEHH A, K; =0.74;
,ELUKFMEHT FID,ﬂT'IMCAH »0 T
SNEKTPOHHOWM NOAOMUCHLIO TOPOXHBIC YCIIOBHAL, OIIPCACIBICTCA ITO PIHC.
Ceptudhmkat: 12000002A633E3D0113AD425FBS0002000002A6 (EHH S aBTOTPAHCIIOPTA, V (I{B.ﬁll);
Bnapeneu: lebayxoea TatesaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
63



K; — xoa( rameT, yUHTHBAIONIH JOIO BEIOPAackIBaeMOI0 CBHHIIA B BHJIe TBEPBIX

yacTHI[ B 0011eM 00beMe BEIOPOCOB,

Koy — HDB(l)(l)I]I[HEHT: WIITBIBHIGH.[H]?I OCCHaHHC CBHHI[A B CHCTCMC BBEITYCKA

OTpadoTaRIIHX Ira30B aBTOMOOWTS, Ky =0,8;

G; — GpEI[HIIfI SKCILILY aTaLHOHHBIH pPacxo/J TOIUIHBA AJIA JaHHOI'O THIIA aBTOMOOHIIT

n/km (tadm. 11.1);

N; — CPEAHECYTOUYHAAd HHTCHCHBHOCTL JBHKCHHA aBTOMOOHIIEH JaHHOI'O THIIA,

aBT/CyT,

P; — COHACPKAHIIC n00aBKH CCBHHIIA B TOILIHBE, IIPHMCHACMOM B aBTOMOOHIIE

JAaHHOI'O THIIA, I/KT.

pr

4 .
| .
3 1
2 \
: - Lo
1 —
0 20 40 00 80 100 120 | xw'y

Prcynok 11.1 — 3aBHCHMOCTE KO3 dHIIHEHTA My, OT CPEAHEH CKOPOCTH TPAHCIIOPTHOTO

ImoToKa V.

Tabmna 11.1 — CpegHie 33KCIITyaTal[HOHHEIE HOPMEBI pacXo/ia TOIUIHBA.

THIT aBTOMOOIIIA G, /KM

JlerximBrle aBTOMOOHIIH 0,11
Majible rpy30BEIe aBT OMOOHIIH 0,16
KapOropaTopHEIe (0 5 TOHH)

['py30BBEIE aBTOMOOHIIH KapOrOpaTopHEIE (5 0,33
TOHH H 0olee)

FP}BGEBIE ABTOMOOHII TH3eIILHBIE 0,34
ABTOOVYCHI I{apﬁmpampﬂme 0,37
ABTOOVYCEHI IH3EIbHBIE 0,28

.
2. PacCUHTBIBAIOT BEITHYHHY OTIIOKEHHS CBHHI[A Ha ITOBEPXHOCTH 3eMIH P, (Mr/M°), 110

hopmye:

P,=(04-K,-¢-T,-Py)+F,
rae K; — xosd rarmeHT, yuUMTRIBaIONHI paccTogHHe | (M) OT Kpas Impoe3kei YacTH,

ITPHHUMAETCA 110 Tadme 11.2;

(11.2)

¢ — KO3(P(HIIHEHT, 3aBHCSIIHIL OT CHIIBI H HaITpaBIIEHHS BETpa, IPHHHMAETCS PaBHBIM
OTHOIIIEHHIO IUIOMIaJAH POJIbI BETPOR CO CTOPOHBI JOPOrH,IIPOTHBOITONIOKHOH paccMaTpPHBAaEMOMH

30He, K 00I1eH ee ororani, ¢ = 0,7,

T, — pacueTHBIIH CPOK SKCIUTyaTaTIIHH aBTOJOPOTH, CYT;
F — (hoHOBOE 3arpsi3sHEHHE ITOBEPXHOCTH 3€MITH, MI/M .

AOKYMEHT NoanmncAH
INEKTPOHHOW NMNOANMCHIO HHA | 1o Kpasia ]'[pGEB}I{E:ﬁ HaCcTH
Ceptudbunkatr: = 12000002A633E3D113AD425FB50002000002A6 0 60- B 20 100 150 200
Bnapeneu: lebayxopa TaTbAHa AnekcaHapoBHa . : :
)3 0,02 0,01 | 0,005 | 0,001 |0,0002
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VPOEEI{B 3dI'PASHEHHA ITOBCPXHOCTCHOI'O CJIOA IIOYBBI CBHHIIOM Hd Pa3JIHYHOM
PACCTOAHHH OT KpadAid HPOEB}I{Eﬁ HaCTH ABTOJOPOI'H.

P, .-
Pc =12, (11.3)

re h — TONMIIMHA ITOBEHHOI' O CIIOS, B KOTOPOM PacIIpeIelIsTIOTCS BEIOPOCH CBHHIIA, M, Ha

ITaxXOTHBIX 3eMIsIX h = 0,2 M, Ha ocTaIbHBIX BHIaX YTOJHH (B TOM YHCle H Ha IellmHe) h = 0,1 M;
D — TUTOTHOCTD TTOYBBL, KT/M°, p= 1600 KT/Mr .

4. 1lomy4yeHHBIE pacUeTHBIE 3HAUEHHS BEIMYHMHBI P, H HX H3MeHEHHEe OT PAacCTOSHHSI JI0
Kpas IIpoe3eH 4acTH | HeoOXomHMo IpeJcTaBHTh rpadHyeckH H corocTaBHTh ¢ [IJIK cBHHIIA B
IIOYBe II0 OOIIMecaHHTapHOMY ITOKa3aTelllo, paBHOMY 32 MI/KT. C IIOMOINBIO ITOCTPOSHHOTIO
rpaHKa ONpeJelsIOT MIMPHHY ITOJIOCHI OT KPOMKH ITpoe3 ke 4acTH aBTOJOPOTH, B KOTOPOH
rpeBbiinaeTca 11JIK U OlleHHBArOT BIIMSHHE aBTOJOPOTH Ha 3TOT 3KOJIIOITHYECKHH ITOKA3aTEellb.
Ecm 1mpHHa IM0JI0CH OITAaCHOI'O VPOBHS 3ar PSI3HEHH S ITIOEPXHOCTHOI'O CIIOS ITOYBEI IIEPECEKAET
TPaHHILY CEIbXO3YTOHI, TO CIEAVET IIPEAYCMOTPETE 3AIIUTHEIE MEPOIIPHATH L

5. B BRIBOJIE IIPUBOAMATCS PE3VYIILTATE pacueTa H OLeHKH Y 3]11 CBHHIIOM, KaK JJIS CIIy4as
PEKOHCTPYKIHMH aBTOAOPOTrH, TaK H B CIIyYae OTKas3a OT Hee. IIpH peKOHCTPYKIMH aBTOLOPOrH
CTYIAEHT JaeT IIEPEYEeHb 3alllHTHBRIX MEPOIPHATHH, oOecleynBarompux Oe3omacHeIin Y 311
CBHHI[OM.

JagaHue
HMcrnone3ysa naHHbIe TaOIHMIIBI, BEIMIOJIHUTE PacueT M OIEHKY YPOBHS 3arps3HEHHS
IIPHIOPOKHBIX 3eMEIh BRIOpOcaMH CBHHI[A. [ padpHUecKH MpeAcTaBHTh H3MEHEHHE COAEpKaHH
CBHHIIA C PaCCTOSIHHEM OT KPOMKH JOporH (B koopanHarax P. ot 1). C MOMOIIBIO ITOCTPOEHHOIO
rpauka OIpeJelstoT IMHPHHY IOIOCEI OT KPOMKH ITpoe3’KeH YacTH aBTOJOPOTrH, B KOTOPOMH
HaOmromaercs rmpeBblineHne 11K, conmocrasuts ¢ I1JIK cBHHIIA B ITOYBBE 1O OOIIECAHHTAPHOMY
IIOKa3aTelll0, paBHOMY 32 MI/KT. [IpelJIoKHTh MepONpHSATHS II0 YMEHBINEHHIO IITHPHHEI

pacIpocTpaHeH s BEIOPOCOB CBHHIIA OT KPOMKH JIOPOLH.

Tabma 11.3. — BapHaHTLI 3aJaHHH

No, i/mt N.. Yrcio aBTOMOGHIIEH 1O TPYIIITaM, %o v, kmwua | Ty, cyT
aBT/CYT 1 2 3 4 5

1 6200 40 5 30 20 5 30 10

2 6000 35 10 30 20 5 35 20

3 5000 35 10 30 15 10 40 15

4 4000 40 5 25 20 20 30 10

5 3000 35 10 20 30 5 35 20

6 3500 45 2 28 22 3 45 15

7 4000 50 5 5 30 10 50 15

8 4500 35 15 25 25 0 45 10

9 5000 25 15 25 25 0 45 10

10 5500 20 20 20 20 20 35 10

11 6100 40 5 30 10 5 30 10
12 6300 35 10 30 15 15 35 20
13 6500 40 5 30 30 10 40 15
14 6700 35 5 30 30 0 30 10
15 6900 35 10 20 15 5 35 20
1A 2500 AR 10 2() 30 0 30 10
SHEKTPORHOM NOAMACHO ; 30 10 50 20
CepTucbukar: - 12000002A633E3D113AD425FB50002000002A6 5 15 5 45 10
Bnapeneu: Webayxoea TatekAHa AnekcaHgpoBHa 5 30 10 40 20

Nencreutened: ¢ 20.08.2021 no 20.08.2022

65




20 5500 20 20 20 20 20 30 15
21 6200 35 10 25 25 S 35 10
22 3000 35 10 30 20 S 50 20
23 6100 40 10 30 25 0 30 15
24 6600 45 S 20 20 S 35 15
25 6300 30 15 25 20 0 40 10
26 1000 40 S 30 25 S 70 20
27 5000 45 S 30 30 10 75 10
28 2200 30 10 30 30 10 90 10
29 2500 40 10 25 25 S 80 20

KoHTpoJIbHbIE BONIPOCHI K TeMe 3aHATHA

1. Kaxumu axTopaMy 00yCIOBIEHO pazHOOOpasHe ITOYB Ha 3€MHOM Iape?

2. OT 4ero 3aBHCHT CIIOCOOHOCTH ITOYB COITPOTHBIATHCS aHTPOIIOTeHHOMY H3MEHEHHIO
OKPYKAFOIIEH CPEaBbI?

3. Kaknmu nmpryHHaMH MOKET OBITh BEI3BAHO XHMHUYECKOE 3arps3eHHE ITOYB?

4. Kakme MeTalbl OTHOCSTCS K «TSDKEIBIMY» H ITOYEMY OHH SBJISIIOTCS TOKCHUHBIMH IS
onocgepsr?

5. IloyeMy pTyTh, CBHHEL[ H KaJAMHH SBIISIOTCSA Ha CETOAHS OCHOBHBIMH 3arpsI3HHTEILSIMH
onocgepsr?

6. PTyTh, IpuMeHeHI e, BO3AEHCTBHE Ha YEJIOBEKA.

7. CBHHELI, IIPHMEHEHHE, BO3ACHCTRIE Ha YEJIOBEKA.

8. Kagmrmi, mpuMeHeHHE, BO3IEHCTBHE HA YEJIOBEKA.

Crnucok peKoMeHIy Mol JIHT epaTyphl:

IlepeyeHb OCHOBHOM JIMTEPATYPbI:

1. Jnvmrpuera, M.A. Dkomormyeckass O€30ITIaCHOCThE KakK 4YacTh MeXIYHAPOIHBIX
orHomenmit / W.A. JInmtpuea, O.B. Iumenmx ; MMHHHCTEPCTBO HAyKH H  BEICIIIETO
oOpaszoBaHug PO, DeiepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YVUPEKIEHIE
BBICIIIErO OOpazoBaHHS «HOKHBEIH (pefiepalbHBIHN YHHBEPCHTET», MHKEeHEepHO-TeXHOIOITHYECKas
akagemud. — PocroB-Ha-J/lony ; Taranpor : HM3garemsctBo IOxHOro @emepanbHOIO
yHHBepcurera, 2018, — 74 ¢, — Pexmm  gocTyia: IO  TIOAIHCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

2. 'amm, T.A. DOxomormdeckuii MeHepkKMeHT H ayauT / T.A. I'amm, C.B. IITaGaHoRa ;
MunncrepctBo  oOpaszoaHHsad M HaykH  Poccmrickon — Qegeparpn, OpeHOYPreKHH
['ocygapcTBeHHBIT YHHBepcHTET. — OpeHOypr . OI'Y, 2016. — 102 c. : wi., Tabn. — Pexum
pocrtyma: 1o mogmucke. — URL: http://biblioclub.ru/index.php?page=book&id=467214

Ilepeyens JONMOJTHHTEALHOH JIMTEPATYPLI:

1. Kosnog, FO. C. Bkonornyeckas 6e30MacHOCTh aBTOMOOHILHOIO TpaHCIopTa : [y4eO.
rocodue] / 10.C. Kosnop, B.II. MensmoBa, M. A. Cearkun. - M. : Arap, 2000. - 175 c. - IIpwnn.:
c. 171-173. - bubnuorp.: c. 174-176. - ISBN 5-89218-095-5

2. Momnoxauos, B. A. be3onacHOCTh TPaHCIIOPTHBEIX CPEACTB : yueOHOe IocoOHe Mg
CTYAECHTOB BY30B, OOVYAIOINMXCS II0 HAIIPaBJIEHHIO IIOATOTOBKH OakalaBpOB « T eXHOIOTrHA
TPAHCIIOPTHBIX IIporeccoB» (IMPOQHIH IOArOTOBKH: «OpraHmzanusad H Oe30MacHOCTE
IBIDKEHHSD», «PaccieloBaHHE M AKCIIEPTH3a JOPOAKHO-TPAHCIIOPTHBIX ITPOHCIIECTBHI») / B. A.

MonomHoB nﬂwmrréﬁf?i'gﬂﬁng AR OReTTITT TAcTTAPCTBEHHBIN  TEXHHYECKIH YHHBEPCHTET, ObC
ANEKTPOHHOW MOAMNUCHIO 22-7. — TeKcT : BIeKTPOHHBIH // DJIeKTPOHHO-
CepTudmikat: - 12000002A633E3D113AD425FB50002000002A6 - URL: http://www.iprbookshop.ru/63842.html
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JIadboparopHoe 3aHaTHE 12

PACUET U OLIEHKA IIIYMOBOTI'O BO3JTEUCTBUS TPAHCIIOPT A

Ileas padoTbl: ONpeJelMTh CTENEHb  BO3JAEHCTBHS  IMyMa, ITPOH3BOAHMOIO
TPAHCIIOPTHRIMH CpeJCTBAMH IPH SKCIUTyaTallHH Ha OKPYKaIOMIyIO Cpedy, OIL[EHHTh YPOBEHb

yIepoa.

[Tocre BEITOMHEHN A ITPaKTHYECKOH paOOTHI CTYAEHT JOIKEH

3HaTh: BO3JCHCTBHE TPAHCIIOPTHBIX CPEJCTB Ha OKPYKAIOIIYVIO CPEHdy, COBPEMEHHBIE
CrlocoOBl  OOecrieyeHHS M IIepClIeKTHBHBIE HaIpaBIeHHS VIVYIIEHHS SKOJIOTHYECKOI
0e30ITaCHOCTH aBTOMOOIIIEH, OCHOBHBIE TPeOOBAaHH S K MeTOAAM HX OLIEHKH.

YMmerb: pa3pabaTeiBaTh MePOIPHSITHS, CBSI3aHHBIE ¢ OOecleuyeHHEM 5SKOJIOTHYECKOMH
0e30ITaCHOCTH TPAHCIIOPTHBIX CPEJICTB

Baagerb: HaBBIKaMH pa3paOOTKH MEP I10 YIYUIIIEHHIO OXPaHbl OKPYKaAIOIIEH CpeJbl Ha
OCHOBE H3YVUYeHH I H 0000INEeHHS ITepPeJIOBOr0 OTeUYeCTBEHHOI 0 H 3apyOeKHOIO OITBITa

dopmvupyemble komMuerennuu: OIIK-2, OIIK-3.

AKTYAJIBHOCTb TeMbI. 3alMTHBIE JecHble HacaxieHHI (3JIH) Bmoms Kelne3HOTOPOKHBIX
ITYTEH, CO3MaBacMbI€ JIJIS 3aIMTRI JOPOTH OT CHEXHEBIX 3aHOCOB, ITPOAYKTOB BETPOBOH 3PO3HH H
IPYTHX ITPOLIECCOB SBISIOTCSI HEOTHEMIIEMOM YaCThIO TPAHCIIOPTHOrO KOMILIIEKca. Kpome Toro,
HaCaXXJICHHS BBITIOMHSIOT BaXKHVIO SKOJIOTHMYECKYIO POIb IO OXpaHe OKPYKAIOM[EH Cpeldbl OT
3arPSASHEHHS  Pa3MYHBIMH  BEIlleCTBAMHM, BHOCHMBIMH OOBEKTAMH  KEJIE3HOMOPOKHOIO
TPaAHCIIOPTAa - TEIUIOBO3aMH, KEIIE3HOAOPOKHBIMH BaroHaMH, IIEPEBO3ZHMBIMH HMH IPY3aMH,
SBILSISICH  JICHICTBEHHBIM CPEJCTBOM PErYIHPOBAHHSI PaclpedellcHHS H IIepepacIipeleiIeHI
3ar PSI3HSIOIIMX BEIECTB B IIPOCTPAHCTBE.

[Io MacrrabaMm BO3AEHCTBHS Ha IIPIIIETAIOINHE K JKEIE3HOH JOPOre TEPPUTOPHH 0CO00E MECTO
3aHHMAIOT 3arpssHEHHS IIOYBEHHOI'O TIIOKPOBA  TSDKEIIBIMH — MeTaUlaMH,  Pas3IHYHBIMH
IOJUOTAHTAMH, H IIOYM, IIPOM3BOJMMBIH OT TEPEABHKHBEIX OOBEKTOB KEJIE3HOMOPOKHOIO
TPaHCIIOPTa.

Taxim oOpa3oM, H3yYeHHE COCTOSHHS 3allUTHBIX JIECHBIX HacaXAeHHH, HX 3(PQeKTHBHOCTH,
SBIIIETCA HEIPEMEHHBIM VCIIOBHEM IS Pa3palbOTKH MEPOIPHATHH I10 IOJAEPKAHHIO H
TTOBBIIIIEHHIO JeHCTBEHHOCTH HX (D YHKITHI.

Kpﬂ'l' KHE CBEACHHA H3 TCOPHHA

OneHKa YPOBHS IIIYMOBOIO BO3JIEHCTBHS TPAHCIIOPTa Ha OKPYKAOMIYIO Cpexy
IIPOM3BOJIUTCS IIPH HAJIH4YHE B 30HE BIHSHHSA JOPOIH MEeCT, YYBCTBHTEIBHBIX K ITYMOBOMY
BO3JECHCTBHIO CETUTEOHBIX H ITPOMEBIIUIEHHEIX TEPPHTOPHH HaCeJIeHHBIX ITYHKTOB, CaHHTaPHO-
KYPOPTHBIX 30H, TEPPHTOPHIL CEITbCKOXO3ICTBEHHOIO Ha3HaYeHH S (IIPH HATHYHH CITEIHATbHBIX
TpeOOBAaHMI), 3allOBEJIHHKOB, 3aKa3HHKOB, a TakKXke B JYPIHX CIyYasxX CIIEIHAIBHO
00YCIIOBJIEHHBIX 3aJJaHHEM Ha IIPOeKTHPOBAHHE.

B 03HHKarOIMI ITPH ABHKEHHH TPAHCIIOPTHBIX CPEACTB IMYM YXYAIIAeT KaYECTBO CPEIBI
OoOHTaHH YeJIOBEKA M KHMBOTHBIX Ha IIPHJIETAOIIMX K JOpore TeppHToprsaxX. IIIyMm AeHCTBYET Ha
HEPBHYIO CHCTEMY 4YeJIOBeKa CHIJKAeT TPYAOCIIOCOOHOCTh, YMEHBINAET COIPOTHBISEMOCTD
CepAEeUYHOCOCYHCTRIX 3a00IeBaHHSIM.

BeIorotHeHHe [JAaHHOTO 3aJaHHS HauyHHAeTCsI ¢ H300pakeHHS PpacueTHOH CXEMBI
B3aHMHOIO PAacCITOJIOKEHHS TPAHCIIOPTHEIX MAarHCTpaliel, IIOJIOC 3eJIeHBIX HacaKJIeHHI,

AKNAHUNVINTIUY COOTWKAHUT U NACUSTHOT TOUKH, BBEIIOJITHEHHOH B ITPOH3BOIBHOM MacIurade
ANOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptucbukat: 12000002A633E3D113AD425FB50002000002A6
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PucyHok 12.1 — PacueTHas cxema:

| — aBTOMOOWIBEHAS MaruCTPalib, 2 — 1-PSAHAS II0JI0CaA 3€JIEHBIX HACAXKIECHHI, 3 — 9KPaH,
4 — pacueTHas Touka, R — paccTosiHiue OT aBTOMOOHMIIBHOM JOPOrH € n IOIOCAMH JBHKEHHSA JIO
3KpaHa, L — paccTosHHe OT aBTOMOOWIBHOH JOPOr'H IO pacueTHOH TOYKH

OXHIaeMBIH VYPOBEHh 3BYKA B  PacyeTHOH TOYKe, OOYCIOBIEHHBIH IITYMOM
TPaHCIIOPTHBIX ITOTOKOB, PACCUHTBIBAIOT I10 CIIEAVIOIEH METOIHKE.

1. YpoBeHs 3ByKOBOro faBineHus L, (ab) onpezernsercs mo GpopMmymne:

L, =101-g(5) (12.1)

e P — HHTEHCHBHOCTS AeficTBYIOMEro 3BYKa (IIryMa), Br/m?;

P, — HHTEHCHBHOCTh 3BYKa, COOTBETCBVIOINAS IIOPOIY CIBIIIIMMOCTH IIPH YacTOTE
3eyKa 1000 I'tr;, mpuHIMaeTcsa pagHon 10-12 Br/M".

M3 maHHOH ()OPMYIIEI BHIHO, YTO YBEIHYEHE HHTEHCHBHOCTH 3BYKa B 10 pa3 mgaeT pocT
VPOBHSA 3BYKa Ha 10 gb.

OLIEHKY IIPOH3BOACTBEHHOIO ITyMa B COOTBETCBHH cO CHHIIom II-12-77 mpoBogdr 1o
BEJIMYHHE SKBHBAJIEHTHOI'O YPOBHS H3MEPEeHHEM B b A, UTO IO3BOISET VUECTh HEOTHOPOIHOCTh
HHTEHCHBHOCTH IIITyMa BO BPEMEHH.

BemiuiHa 5SKBHBAJIEHTHOIO VPOBHS TPaAHCIIOPTHOIO Iyma, oOOpasyroIerocd Ha
SKCILTyaTHPYeMOIl JOpore, 3aBHCHT OT HIKE ITPHBEAEHHBIX (DaKTOPOB.

1. TpaHCOIpPTHEIE (PAKTOPHI:

- KOJIMYECTBO TPAHCIIOPTHBIX CPeJICTB (HHTEHCHBHOCTD JIBH KEHH),
- COCTaB JABHKEHHS,

- BKCIUTYaTaI[HOHHOE COCTOSHIE TPAHCOITPTHEIX CPECTR;

- 00BEM H XapaKTep I'py3a;

- IIPUMEHEHHE 3BYKOBEIX CHTHAIIOB.

2. JloposkHbIe (paKTOPHI:

- IUDIOTHOTH TPAHCOIIPTHOI O ITOTOKA,

- IIPOJOIBHBI ITPO(QHIEL (TTIOJBEMBI, CITYCKH);

- HAJIMYHE M THII TIePeCeYeHHI M ITPHMBIKAHHIH

- BUJ{ TIOKPBITHS, IIIEPOXOBATOTCTE,

- POBHOCTB ITOKPBITHSI,

- TIOTIEPEPYHBIH IIPO(QHIIb, HAJIHIHE HACHITIEH H BEIEMOK,

- YHCIIO TTONIOC ABHKEHHS,

- HAJIMYHe pas3geIHTeIIbHOH ITOIIOCH,

- HAJIMYHE OCTAaHOBOYHEKIX ITYHKTOB JJIS TPAHCOIIPTA.

3. [IpupoaHo-KIHMaTHYeCKHE (PAKTOPHI:

- aTMOC()EpHOE JaBJICHHE,

- BIIaKHOCTh BO3/[YXa,

- TEMITepaTypa BO3AyXa,
- CKOPOCTh H HaIIpaBIIEHHE BeTPa, TYPOYIEHTHOCTh BO3AYIIHEIX IIOTOKOB;
NOKYMEHT NMOAMUCAH
ANEKTPOHHOW NOANUCHIO OBHS TPAaHCIIOPTHOIO IITYMa Ha PacCTOSHHH 7,5

Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
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rae N — pacyeTHas 4acoBas HHTEHCHBHOCTh JBHKEHHS, aBT/4. J[JI1 IIPOEKTHPYEMBIX
JTOpor IMpHHHMaeTcsa Ha 20-H roj Imociie OKOHYaHHS pa3padboTH IIPOEKTa,
F — (QoOHOBEIH YypoBeHb IITyMa, IPHHHMAaeTCS II0 JaHHBIM MeCTHBIX OpPraHOB
CAHHUTAPHO-3IMHIEMHOIIOTHYECKOI'O HAI30Pa.
3. ITporryckaHyro crmtocoOHOCTh Nrp (aBT/U), OHOMH ITOIIOCH ABHKEHHS TPaHCIIOPTHOI
MAartcTpalIi OIpeJelIIroT 1o (popMyIIe:
Npp = ———————, (12.3)

]
E+D,1E-V—I—225_ 1,09-V

rae Nop — MaKCHMAalIbHOE YHCIO ITPHBEJEHHBIX TPAHCOIPTHHIX CPeACTIB (JIETKOBBIX
aTBOMOOMIIEH), KOTOPOe MOXKET OBITH ITPOITYIIEHO B TeYEHHE 1 4 IO OJHOH IT0JIOCE ABHKEHHS B
OJHOM HaITpaBJIEHHH, aBTOMAIIIH,
V — yCTaHOBHBIIASICSA CKOPOCTh ABHIKEHHS, KM/Y.
4. TIponmyCKHYIO CIIOCOOHOCTh TPAaHCHOPTHOH MarucTpamH N (aBT/4) OIpeldelstoT IO

hopmye:

__ Nypp'K,
1+1,8'K

(12.4)

TJ[€ N — YHCIIO ITOIOC JBHKEHIL,
K, — xoaddrmeHT mHoromnomaocHocTH (K=1; K»=1,9; K5=2,7; K4=3.5; Ks=4.,3; K¢=5;
K5=5,7, Kg=6.4);
K — moms rpy30Boro H o0IIECTBEHHOI'O TPAHCOIIOPTA B ITIOTOKE.
5. DKBHBAJIEHTHIH YPOBEHb IIIyMa B IIPHIOPOKHOMH TTotoce Loxp (AB) ompepensercs mo
hopmye:
LE'H:B — LTF'H + ﬂLp + ﬂLL + ﬂLd + ﬂLk + ﬂL,[[HB + ﬂLL " Kp + F, (125)
rae ALy — IomnpaBka Ha CKOPOCTh ABHKEHHS Lrpr + ALy, ompemensercs mo tadimaie
12.1;
AL; — TTorpaBKa Ha IIpOAOIBHEIN VKIIOH, IIPHHUMAETCS 1o Tadm. 12.2,
ALy — IToIpaBKa Ha BHJ ITOKPBITHS, ITpHHHUMaeTcs 1o Tadmm. 12.3;
ALy —ITorpaska Ha COCTaB ABHKEHHS, ITpHHHUMAICS 1Mo Tadi. 12.4;
ALm3 — TompaBka Ha KOIMYECTBO JAH3EILHBIX aBTOMOOIIEH, IIPHHUMAETCS IIO
Tabm.12.5;
AL; — BeIHYHHA CHHJKEHHS VPOBHS IIIYMA B 3aBHCHMOCTH OT PAaCCTOSHHS B METpax
OT KpaHHeH ITOIIOCHL ABHKEHHS, OIpederseTcs 110 1adn. 12.0;
Kp — KO3(p(pHIMEHT, YUHTHIBAIONI THII ITOBEPXHOCT MeXKAY JOPOroil M TOYKOI
H3MEPEHH SL, ITPHHUMAaeTCcA 1o 1adm. 12.7.

Tabmima 12.1 — 3HaueHHe BelHYHHBI Lrprt ALy

HMHuTeHcHBHOCTE | 3HAaUeHHUS Lrprt ALy B 3aBHCHMOCTH OT CKOPOCTH JIBHKEHHUS, TbA
NBIKeHHST N, 30 4) 50 60 70
aBT/4
50 63,5 65,0 66,5 68,0 69,5
100 66,5 68.0 69,5 71,0 72,5
230 69,5 71,0 72,5 74,0 75,5
500 72,5 74,0 73,5 77,0 78,5
880 75,5 76,0 77,5 79,0 80,5
1650 76,5 78.0 79,5 81,0 82,5
3000 78,5 80,0 81, 83,0 84,5
NOKYMEHT NOAMNMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Tabmiia 12.2 — 3HaueHHe ITOMPaBOK Ha IIPOAOILHBIN VKIOH AL,

BemuimHa 1mpogoIbHOTO YKIIOHA ITPOe3KEN BemnmuiHa rmormpaBku AL, 1BA
yacTH, %
1o 20 0
40 +1
60 +2
80 +3
100 +4

Tabmna 12.3 - 3HaueHHe IMOIMpaBOK Ha BHJ ITOKPEITHSA ALy

By mokpeITHS

BemmunHa mmornpaBku ALy, 1BA

JINTOI 1 necyaHBIH ac]ambTOOETOH 0
MenKo3epHHCTBIH ac(aaTbTOOETOH -1.,5
YepHbni 11edeHs +1,0
[{leMeHTOOETOH +2.,0
MocToBas +6,0
Tabmuma 12.4 — BenHYHHEL ITOIMPaBOK Ha COCTaB ABHKEHIT ALy
OTHOCHTEIBLHOE KOIIHYECTBO 5-20 20-35 35-50 50-60 65-85
I'PY30BBIX aBTOMOOHIIEH H aBTOOYCOB
(He JH3eNbHBIX), %0
BemmuiHa monpaBku ALy, 1BA -2 -2 0 +1 +2

Tabmima 12.5 — 3HaueHHe ITOMPaBOK Ha KOIIHYECTBO AU3EIbHBIX aTBOMOOIIIEH AL s

OTHOCHTEIBHOE YICIIO IPY30BBIX 5-10 10-20 20-35
aBTOMOOHIIEH H aBTOOYCOB C JTH3EIIbHBIMI

IBHTaTEIIMI, %

Bemurna rmonpaBku AL, IBA +1 +2 +3

Tabmna 12.0 — 3HaueHHe CHIDKEHHS YPOBHS IIIYMa B 3aBHCHMOCTH OT PAaCCTOSHH S OT

KparHeH ITOJIOCH ABHKEeHH S AL

Paccrosmie BemuiiHa nmonpaBkn ALp, 1BA
L, M Yo Ionoc ABHKEHH S
2 4 6
[IrprHa pa3genmTe IbHON IIOJIOCH, M
5 12 5 12
25 4,6 3.6 3.4 3,2 3,0
50 7.5 6,1 5.7 5.5 5,2
75 9,2 1,7 7.2 7.1 6,7
100 10,4 8,8 8.4 8.1 N,
150 12,2 10,5 10,0 9,7 9,3
250 14,4 12,2 11,6 11.4 11,0
300 15,2 13,4 12.8 12,6 12,1
400 16,4 14.6 14,0 13.8 13,3
500 17.4 15,6 15.0 14,7 14,3
625 18,3 16,5 15.9 15,7 15,2
780 101 17 2 16.7 16.5 16.0
SHEKTPORHOM NOAMMCHIO 17.4 17,1 16,4
CepTudukar: | 12000002A633E3D113AD425FB50002000002A6 18.2 17.7 17.2
Bnapeneu: Webayxoea TaTeAHa AneKkcaHapoBHa
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Tabmura 12.7 — KoadrimueHTsI, YUHTHIBAIOIIHE THIT ITOBEPXHOCTH MEXKYI TOPOr O H
TOUKOH 3aMepa K,

vt MOBEPXHOCTH Kp
Bermaxanaas 1.0
AcoambT00eTOH, IIeMeHTO0ETOH, JIe] 0.9
SerleHbIH ra30H 1.1
CHET PBIXIIBIH 1,25

[Iomy4yeHHBIE BEIMYHHEL SKBHBAJIEHTHOI'O YPOBHS IIIYMa He JOJIKHBI ITPEBBIIIATE IS
KOHKPETHBIX YCIIOBHH ITPEAEIbHBIX BEIIHYHH YCTaHOBIEHHBIX CAaHHTAPHBIMH HOPMaMII,
ITPHBEAEHBIMH B Ta01I. 12.8.

Tabmna 12.8 — IIpegensHO JOIIYCTHMBIE YOBHH IIIYMa

XapakTep TEPPHTOPHH [IpenenpHO JOIMyCcTHMEBIE YPOBHH IITyMa, IbA
C 23 g0 7 yacoB (HOYb) C 7 mo 23 yacoB (JieHb)

CemTeOHBIE 30HBI 45 60
HaCEJIEHHBIX MECT
[ IpOMEIIIIIEHHBIE TEPPHTOPHH 35 65
30HBI MACCOBOI'O OTJIbIXA H 35 50
TYpH3Ma
CaHaTOPHO-KyOPTHBIE 30HBI 30 40
Teppuropum 45 50
CEJIbCKOXO3ICTBEHHOI'O
Ha3HAYeHI S
TeppHTOpHH 3aII0BEIHHKOB H Jo 30 o 35
3aKa3HHKOB

Ecin ycTaHOBIIEHHBIE TIIpellelbHBEIE 3HAYEHHS IIPEBBIIIEHBI, CIeAyeT ITPHMEHSTh
MEPOIIPHATHS H COOPYKEHHS 3alllHThI OT ITyMa. PEKOMEHIYEOTCS CIIeAYIOLIHE MEP OITPHSITHS:
- YCTPOMCTBO JAPEBECHO-KYCTAPHOBOH ITOJIOCHI,
- IIPHMEHEHHE IITYMO3AIIHTHBIX 0aphepOB, BAJIOB,
- IIPOKJIaIKa TPAcChl JOPOTH BRIEMKE,
- IIEPEHOC TPACChI JOPOTH.
6. IIpn mpHMeHEeHHH IITyMO3aIlHTHBEIX MEPOIIPHATHI YPOBEHb IITyMa B PACUETHOH TOYKE
OIpeAelsieTC A 1o (popMyTIe:
L = Lyxg — ALg — AL, (12.6)
rae ALp — BeIHYHHA CHIDKEHHS YPOBHS IMyMa Pa3IHYHBIMH THITAMH 3EJIEHBIX
HAaCaXJICHHIH, IpHHHUMAaeTCs 1o 1abn. 12.9
Al; — BeTHYHHA CHHKEHHS YPOBHS IIIyMa B 3aBHCHMOCTH OT BBICOTHI H ITOJIOKEHH S
SKpaHa OIpeIelsIeTCs 0 (POpMYIIE:
ALz = ALpssq + Ap, (12.7)
re ALassq OIIPEZEIsIeTCA B CIEIYIOIIEM ITOPSIIKE:
A) onpeniengercs ALassp B 3aBHCHMOCTH OT BBICOTHI 3KkpaHa (Prc. 12.2) mo dopMyie:
ALgssp =182+ 78 1g(a+b —c+0,02), (12.8)
TJe 0. — KpaTyaiIlee paccTOSHHE MeXIy reOMeTPHYECKHM LIEHTPOM HCTOYHHKA IITyMa H
BEPXHEH KPOMKOH 3aI[HTHOIO COOPYKEHHS, M,

b — Kparuyarinee pacCTOSHHE MEXKAY PacyeTHOH TOYKOH M BEPXHEH KPOMKOH

NOKYMEHT MOAMNMNCAH
ANEKTPOHHOW NOAMUCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6
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PACHETHAA TOIRA ;o |

=

PucyHok 12.2 — CxeMa K pacueTy IIIyMOBOI'O BO3JAEHCTBH S

H — BBICOTa 3alIITHOTO 5KpaHa IIH I'TyOHa BRIEMKH, M, h; — BEICOTa TeOMETPHYECKOTO
I[EHTPa HCTOYHHKA IIIYMa HaJ ITOBEPXHOCTBIO JOPOrH, M, h, — BEICOTA pacueTHOH TOYKH HaJl
IIOBEPXHOCBIO JIOpOrH, M, hsy — 3(QQeKTHBHAas BBICOTA 3AIMMTHOIO COOPYXKEHHA, M, K —
PACCTOSHIE OT PAaCUETHOH OCH ITOIOCHL ABHKEHHS IO I'PAaHHIIBI OTKOCA BRIEMKH HIIH O SKpaHa,
M, m — ITPOEKTIMSI OTKOCAa BRIEMKHM Ha TOPH3OHTAIBHYIO IUIOCKOCTh, M, L — paccTosHIe OT
reOMETPHYECKOIO I[EHTPa HCTOUYHHKA IITyMa A0 3aJaHHOr 0 0OBeKTa, M.

Tabmna 12.9 — BelMuMHBI CHHKEHHS YPOBHS IMIYMa PAa3IHYHBIMH THIIAMH 3elIeHBIX

HacaxIaeHHH AlLg

CocCTaB II0CaI0K

[IuprHa

ITOCAJ0K, M

CHIDKEeHHE YPOBHS IITyMa 3a ITOIIOCOH,

nbA

HMHTEHCHBHOCTE JIECHITA, aBT/4

TTo 60

200

600

1200

1. Tpu psama MHCTBEHHBIX MOPO/J (KIIeH
OCTPOIMCHEI, B3 JIHIIA
MEJIKOJTHCTBEHHAS, TOIONIE
Oanb3aMHYECKHI) ¢ KYCTapHHKOM B
BHJIE KHBOH M3T OPOIH HIIH ITOIJIECKA
(KIIeHTaTapCKHIH, CIHpes
KaJIMHOIIHCTHASL, KHMOJIOCTE
TaTapcKas)

10

6

7

8

8

2. UeTwIpe psma THCTBEHHBIX ITOPO/I
(JIHITa MEIKOIHCTHASL, KIeH
OCTPOJIMCTHEIH, TOITONIb
Oanb3aMIYECKHIT) ¢ KyYCTapHHKOM B
BHJIE JIBYXBSIPYCHOH H3TOPOIH (aKals
JKENTas, CIpes, TOPJAOBHHA,
KHMOIIOCTh TaTapcKas)

15

3. UeTnIpe psama XBOHHBIX ITOPOJT (€IIb,
JIHCTBEHHHI[A) IIIaXMAaTHOH ITOCAJKH C
IBYXbSIPYCHBIM KYCTapHHKOM (TEpH
OeJIbIi, KIIEH TaTapCKHH, aKaI[H s
KeJTast, ’KHMOJIOCTD )

15

13

15

17

18

4. I1saTh TIOPOJ, MTHCTBEHHEBIX ITOPOJ
(aHAJIOTHYHO I1.2)

20

10

11

5. IIsTh psiioB XBOHHBIX ITOPO/T
f-"‘."‘!‘!’-’":T!'.-"";"!""‘!'!"‘!’!"!’!’."*. rr Flh"‘.-
[NOKYMEHT NOANUCAH
SNEKTPOHHOM NMOAMUCHLIO
12000002A633E3D113AD425FB50002000002A6

Webayxoea TaTeAHa AnexkcaHOpoBHA

CepTtudukar,
Bnageneu;
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OTcrofja CIeIyeT, YTO pacyeTHas TYKa JOJKHa OBITH yaleHa OT Kpas BBEIEMKH Ha
PacCTOSHIE HE MEHee €€ ITTYOHHBL, T.€.
L>(k+m+H).
BrIcOoTa HCTOYHNKA IITyMa HaJl IIOBEPXHOCTHIO ITOKPBITHS JJIS JIETKOBOI'O JIBHKEHH S
ITpHHIMaeTca paBHOH 0,4 M, g rpy30oBoro — 1,0 M.
BemruoHy ALgssp MOKHO OIMPEAEILATE Takke 1o Tadm. 12.10;

(12.9)

Tabmama 12.10

PasHOCTE ITYTEH IIPOXOAKICHH I 0,02 0,06 0,14 0,28 0,48 1.4 2.4
3BYKa a+B-C, M

CHIKEHHE YPOBHA 3BYKa ALy, 5, 8 10 12 14 16 20 22
IbA

bE) ompenensgeTcs BeIHMYHHa CHIDKEHHS YPOBHS IITyMa B 3aBHCHMOCTH OT ITOIOEHHS
sKkpaHa B Iu1aHe (pHC. 4.3) - ALjy50q M ALgssqo O TAOI. 12.11.

Tl BROTONMHEHHS JalTbHEHIX PacyeTOB IO SKpaHy BBIYEPUYHBAETCS B IIPOH3BOIHLHOM
MacInTaOe TPHHI[HIIHAIbHAS CXeMa paclloIoKeHHS B INTaHe HCTOYHHKA IIMyMa, SKpaHa H
pPacueTHOH TOYKH. 3aTeM OITyCKaeTCS IepIeHAHKYIIIP H3 PacuyeTHOH TOYKH Ha 5KpaH H
COeQHHSIETCS pacueTHas TOYKa C KOHI[aMH sKpaHa. Ilocie aToro ompeaernseTcs VITIBL o) H o)
MeXKIY MEPIIeHIHKYIIIPOM H JIHHHSAMH COeJHHSIOIMMHE KOHIIBI SKpaHa C PaCUETHOH TOYKOIT;

’???? ???Tﬁffffffr;ffffr;rfwﬂm

3~

PucyHok 12.3 — PacueTHas cxema 1 OIpeaelIeHHS YPOBHSL
I — aBTOMOOWIBHAS MAarHCTPallb, 3 —3KpaH, 4 — pacueTHas TOUYKa

Tadma 12.11 — CrikeHie YPOBHS IITyMa, nBA

BemiuiiHa YTOI 0 WIH 0 B rpagycax
ALpysq 45 50 55 60 70 80 85
6 1.2 1.7 2.3 3.0 4.5 5.7 6.0
8 1.7 2.3 3.0 4,0 5.6 7.4 8.0
10 2,2 2.9 3.8 4,8 6.8 9.0 10,0
12 2.4 3,1 4.0 5.1 7.5 10,2 11,7
14 2.6 3.4 4.3 5.4 8.1 11,5 13.3
16 2.8 3.6 4.5 5,7 8.6 12.4 15.0
20 3.2 3.9 4.9 6,1 9.4 13,7 18,7
24 3.5 4.3 5.8 6,5 10,2 15.4 22.6

B) onpeJiensdeTc s KaKk HauMeHbINast H3 AL o501 H AL g5500.
Ormpegernstercs 1o Tadin. 12.12 norpaska Ay, 3aBHCSINAS OT BETHMYHHBL Pa3HOCTH AL 45541 -

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO

Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6

Bnapened: Lebayxora TaTeaHa AnexkcavgpoBHa
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[TorpaBka Ay 0 0,8 1,5 2.4 2,8 2,9 3.0

7. Ilpu IMpOEKTHPOBAHHH IIMMYMO3AINUTHBIX ITOCAJ0K CIIeeAYeT CTPEMHUTIBLCS ITOIYYHTEL B
CeYeHHH OOMIero KOHTypa (pOpMy TpeyrojibHHKa ¢ Oollee ITOJIOTOH CTOPOHOH K HCTOYHHKY
ImyMa. B 5THX LEISX psaabl B IMHPOKHX ITOIOCAX PACIIONaralroT B CIIEAVIOLIEM IOpsake: 1 —
HI3KHI KYCTapHHK, 2 — BBICOKHI KYCTAapHHK, 3 — JOIIOJIHHTEIbHBIE IPEBECHBIE ITOPOIBI
(mojyiecoK); 4-7 — psIbl OCHOBHBIX IIOPOXA, 8 — JOIOJIHHTEJIBHBEIE IIOPOABI, 9 — BBICOKHI
KYCTapHHK (HOMep psila CYHTaeTCsI OT HCTOYHHKA IITyMa).

PaccTOosSHH S MeXIY PACTEHHSAMH CIIEAYET IIPHHHMATh B COOTBETCBHH ¢ Tadm. 12.13.

Tammia 12.13 — PaccTosHII MeKIy pacTeHHSIMH B IITYMO3AIIHTHEIX ITOCaIKax

Tym pacTeHmi B psaxy, M Mexnay psaraMH, M
OCHOBHas ITOpoja 3.0 3.0
JIOTIOJIHHUT eI HAS ITOPO/Ia 2,0 2.0
BBICOKHH KYCTapHHK 1.0-1.5 1.5
Huskiin KycrapHHK 0.5 1.5

[IpH IIpoeKTHPOBAHHH IIIYMO3AIIMTHBIX IIOJIOC HAa CHET03aHOCHMBIX YYacTKaX JTOPOrH
CleqyeT YUHTBIBATh HEOOXOMHMMOCTE COOIIOAEHH I MHHHMAIIBHOI'O PACCTOSHHS MeKIY OpPOBKOI
3eMJISIHOT'O ITOJIOTHA H KpaeM IOCaioK B cOOTBETCBHH ¢ I1. 9.1 7 CHulla 2.05.02-85.

[IpH KOHCTPYHPOBAHHH IIIYMO3AIMTHEIX OIPAXKACHHH CIeAYeT VUHUTHIBATh SCTETHUYECKHE
TpeOoBaHHs, O30IMaCHOCTh ABIMJKEHHS, IIPOYHOCTh, YCTOHUYHBOCTH, TEXHOJIOTHYECKHE VYCIOBHSA
CTPOHTEIILCTBA H SKCITITYaTaL[HH.

B BBIBOZE IIPHBOASATCS OCHOBHEIE HTOTH pacyueTa YPOBHS IMyMa B PacUeTHOH TOYKE,
PEKOMEHAVIOTCS CITOCOOBI 3aIl[HTHI OT TPAHCIIOPTHOIO IIMYMa, KOTOPBIE CIeAyeT IMMMEHHTH B
TIEPBYIO OUYEPED, H K UEMY IIPHBEAET JOCTHT AEMBIH PE3VIILTAT IIPH HX BHEIPEHHH.

JagaHue

HCHDJ]LB}"H HJaHHBIC TﬂﬁHI]I[LI:, PAaCCHHTATh H OIICHHTD SKBHBAaIIeHTHBIH YPOEBCHbL IIIYM4 B
Pa3IYHBIX 30HAX HACCIICHHOI'O ITYHKTA.

Tabma 12.13 - JlaHHBIE K 3aJaHHIO

Ceptudumkar:
Bnapeneu:

Ne |V, Yucno nmonoc | K | IlpogoneH | Bua riokpeitHA | L, R | THm Xapakrep
KM/ | JBHKEHHA . | BIH M ; [MOBEPXHOCTH | TEPPHTOPHH
1 (IHpHHA % | yKIIOH, %0 M
pa3eHTeIbH
OH IMOJIOCHI)

1 | 30 2 S |2 JIMTOH H 25 1 | BermaxanHas CenHreOHbIE 30HBI
recYaHbIH 0 Hac eJIEHHBIX MECT
acpanpToOeTOH

2 140 | 4(5) 1 |5 MenkozepHHcT | 50 1 | Acdansrodetr | IlpombIiiaeHHbIE

0 bIH 5 | oH TEPPHTOPHH
ac(panbToOETOH

3 | 50 6 (3) 8 | 10 YepHbIii 75 2 | 3eneHbIH 30HbI MaccO0BOI0
medeHb (0 | razoH OT/IbIXa H TYPH3MA

4 |60 |[4(2) 1 |20 ITemeHTOOTOH 100 | 3 | CHer CaHHTapHO-

3 0 | prIXnbIA Ky Op THEIE 3 OHEI

5 |70 6(2) 1 | 40 MocToBa 150 | 1 | IlemeHToOeTO | TeppHTOpHH

5 0 | H CEJIbCKOX03AHCTBEHH
Oro Ha3Ha4YeHH:
T T NOKYMEHT NOANWUCAH h 250 11 Jlen Tepprrroprn
SNEKTPOHHOW NOAMUCHIO ] 0 3alIOBCIHHKOB H
12000002A633E3D113AD425FB50002000002A6 JETOH 3aKa3sHHKOB
LLleBayxoBa TaTbAHa AneKkcaHOpoBHa HHuT | 300 | 1 | BermaxaHHas CenHTeOHbIEe 30HBI
J Hac eJIEHHBIX
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ac(panbToOETOH ITy HKTOB
8 |50 |[6(2) 5 | 100 YepHbIi 400 | 2 | AcdanprodeT | IlpomblimaeHHbIE
5 medeHb 0 | oH TEP PHTOPHH
9 | 60 2 6 |3 ITemeHToOeTOoH | 500 | 2 | SeneHbIi 30HBI MaccOBOIO
7 (0 | rasoH OTIRIXAa H TYPH3Ma
1 |70 | 4(05) 8 | 4 MocToBa 625 | 3 | CHer CaHaTopHO-
0 5 0 | peIXnBIA KY] Op THBIE 3 OHEI
1 | 30 6(2) 3 |15 JIHTOH H 750 | 3 | LemeHtobeTo | TeppHTOpHH
1 7 riecuyaHbIH 0 | H CEJIbCKOXO03AHCTBEHH
ac(panbToOETOH Oro Ha3zHa4YeHHA
1 | 40 6 (3) 5 | 18 Menkozeprarct | 875 | 1 | Jlexn TeppHTOpHH
2 ] bIH 0 3ar10BeIHHKOB H
acanpToO€eTOH 3aKa3HHKOB
1 |50 |42 6 | 40 YepHbIii 100 | 1 | BemaxaHHas CenHreOHbIE 30HBI
3 8 mebeHb 0 S Hac €JIeHHBIX ITYKTOB
1 |60 |[6(2) 7 | 80 ITemeHTOOETOH | 25 2 | AcdanpTrodeT | IlpombliieHHbIE
} R 0 | oH TEPPHTOPHH
1 |70 2 6 | 60 MocToBas 50 3 | 3eneHbIH 30HBI MaccOBOIO
S (0 | rasoH OTORIXAa H TYPH3Ma
1 |30 |40 1 | 100 JIMTOH H 75 1 | CHer CaHaTopHO-
6 5 reccyaHbIi 0 | peIXnBIA KY] Op THBIE 3 OHEI
acpanbTobeToH
1 | 40 2 2 |11 MenkozepuHceT | 100 | 1 | LlemeHToOeT0o | TeppHTOpPHH
7 bIH 0 | H CEJIbCKOX03ANCTBEHH
ac(anbTobeTOH Oro Ha3HaYeHHA
1 |50 |40 3 119 YepHbIii 150 | 1 | Jen TeppHTOopHH
8 5 mebeHb 5 3al10BeIHHKOB H
3aKa3HHKOB
1 |60 |6(5) 8 |40 ITemeHTOOeTOH | 250 | 2 | BermaxanHaa | CenHTeOHBIE 30HBI
0 3 0 Hac eJIEHHbIX
Iy HKTOB
2 |70 |42 8 |6 MocToBas 300 | 2 | AcdansrodeTr | IlpomblliieHHbIe
0 0 | oH TEPPHTOPHH
2 | 30 6(2) ] 100 JIHTOH H 400 | 3 | 3eneHbIH 30HbI MacCcOBOT0
1 1 recyaHbIH (0 | rasoH OTIORIXa H TYPH3MA
acpanbTobeToH
2 | 40 6 (3) 2 | 80 Menkozeprarct | 500 | 3 | CHer CanaTopHO-
2 9 bIH 0 | prIXnbIA Ky Op THEIE 3 OHEI
acpanbToOETOH
2 | 50 2 4 | 60 YepHrIii 625 | 1 | LlemeHTobeT0 | TeppHTOPHH
3 4 mebeHb 0 |H CEJIbCKOX03AHCTBEHH
Oro HasHaYeHH:A
2 |60 6(2) S | 2 IlemeHToOeToH | 750 | 1 | Jlex TeppHTOopHH
4 6 5 3al10BeIHHKOB H
3aKa3HHKOB
2 170 6 (9) 6 |5 MocToBas 875 | 2 | BceriaxaHHas CenHureOHbIE 30HBI
J 8 0 Hac eJIEHHbIX
Iy HKTOB
2 130 |42 7 110 JIToii 1 100 | 3 | AcdanprobeT | IlpombIliaeHHbIE
6 1 recyaHbIH 0 0 | oH TEPPHTOPHH
ac(panbToOETOH
2 | 40 6(2) 8 |20 MenkosepHHct | 50 1 | 3eneHbIH 30HbI MaccOBOIO
7 3 bIH (0 | rasoH OTIORIXa H TYPH3MA
acpanpToOETOH
2 | 50 6 (3) 7 |40 YepHbIii 75 1 | CHer CanaTopHO-
8 medeHb (0 | phIXIBIA Ky Op THBI€ 3 OHBI
2—60— HE.] KYMEHT noan HEEH Ttess=zs==SeToH | 100 | 1 | LlemeHToOeTO | TeppHTOPHH )
3NEKTPOHHOWM NMOAMNMCHLIO 5 |H CEJIbCKOX03AHCTBEHH
CepTuchukar: 12000002A633E3D113AD425FB50002000002A6 Oro HasHa41eHH:
Bnapeneu; llleB3yxoea TaTbAHa AneKkcaHgposHa 150 | 2 Jlen TepputopHH
0 3ar0BEIHHKOB H
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3AKAa3HHKOB

KoHTpoJIbHBIE BONIPOCHI K TEMeE 3aHATHSA
1. Uro Takoe IIYMOBOE 3arps3sHEHHE M KaKOBBI €r0 TIIOCIHEICTBHS I 3I0POBbA
YyeloBeKa?
2. YUto Takoe 3ByK? B KaKoM qHaIta30He YeJIOBEYECKOE VX0 MOKET BOCIIPHHHMATE 3BYKH?
3. CKOIIBKH JeIOeNI He IIPERBIIIAET IIPHPOIHBIN IITyM?
4. Ilepeurcimre HCTOYHHKH IITYMOBOI'O 3aIrPs3HEHH S
5. IlepeuncimTe METOIBI CHHKEHHS TPAHCIIOPTHOIO IIrymMa?

Cnncok peKoMeH /Iy eMOH JIHT €paTyPhl:

IlepevyeHb OCHOBHOM JIMTEPATYPhI:

1. Jmmurpuera, M.A. Dxomormdeckas O€30IIaCHOCTE KaK YacTh MEXKIYHAPOITHBIX
orHomennii / H.A. JImutpueBa, O.B.[IInmenmx ; MHHHCTEPCTBO HAyKH H  BEICIIETO
oOpaszoBanusg PO, DeepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE O00pa30BaTEIbHOE YVUPEKIECHHE
BBICIIIETO OOpazoBaHHS «HOKHBEIH (pefepalbHBIN YHHBEPCHTET», MHKEHEPHO-TeXHOIOITHYECKAs
akagemud. — PocroB-Ha-Jlony ; Taranpor : WM3garemsctBo IOXHOro ¢emepambHOIO
yHHBepcurera, 2018, — 74 ¢. — Pexmm  jgocryma: | II0  TIOAIMMCKE.  —
URL: http://biblioclub.ru/index.php?page=book&i1d=499572

2. 'anm, T.A. DOxomormdyeckuii MeHepKMeHT H ayaur / T.A. I'amm, C.B. [IIaGaHoRa
Munricrepcteo  oOpazoBaHMsa M HaykH  Poccmmickon — @expeparmn, OpeHOYPrekui
['ocymapcTBeHHBIT YHHBepCcHTET. — OpeHOypr . OI'Y, 2016. — 102 c. : wi1., Tabn. — Pexum
pocrtyma: mo mogmucke. — URL: http://biblioclub.ru/index.php?page=book &id=467214

IlepeyeHb JOMOJTHATEILHOH JIMTEPATYPBL

1. Kosnog, FO. C. Bxonornyeckas 6e30MacHOCTh aBTOMOOHILHOIO TpPaHCIIopTa : [y4ueO.
rocotue] / 1O.C. Kosnop, B.II. MensmoBa, 1. A. Crarkun. - M. : Arap, 2000. - 175 c. - Ilpun.:
c. 171-173. - bubnuorp.: ¢c. 174-176. - ISBN 5-89218-095-5

2. MomnoamoB, B. A. be30macHOCTh TPaHCIIOPTHBEIX CPEACTB : yueOHOe IocoOHe IId
CTYICHTOB BY30B, OOYYAIONMXCS II0 HAaIIPaBIIEHHMIO ITOATOTOBKH OaKalaBpOB « I exXHOIOrHA
TPAHCIIOPTHBIX IIpoIeccOoB» (MMPOQIIH IOArOTOBKH: «OpraHmzaiusa H Oe30MacHOCTE
IBIDKEHHS», «PaccieloBaHHE H AKCIIEPTH3a JOPOKHO-TPAHCIIOPTHBIX ITPOHCIIECTBHI») / B. A.
Momnomaios. — TamOoB : TaMOOBCKHMH T'OCYZAapCTBEHHBIN TEeXHHYECKHH YHHBepcHTET, ObC
ACB, 2013. — 237 ¢. — ISBN 978-5-8265-1222-7. — TekcT : 3IeKTPOHHBIH // DJIeKTPOHHO-
onbmuoreynas cucrema IPR BOOKS : [carit]. — URL: http://www.iprbookshop.ru/63842.html
3. CapkruicoB, O.P. Dkomormyeckass 0e30MacHOCTh H SKOIIOTO-IIPABOBEIE ITPOOJIEMEI B O0IACTH

3arpssHeHHS okpyxkaromed cpembl / O.P. Capkucop, E.JI JIroGapckuit, C.4. KazaHiep. —
Mockea : [Ownutu-J/lama, 2015, — 231 c¢. — PexuM JocTyiia: II0 IIOAIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=118197
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MUHUCTEPCTBO HAVKH U BEICIIIETO OBPA3Z0OBAHUS POCCUUCKOU OEJEPAIIUU

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJAEHUE BBICHIEI'O OBPA3SOBAHW A
«CEBEPO-KABKA3CKHWHU OEJAEPAJIBHBEIM YHUBEPCHUTET»

[Iaruropcxiit HHCTHTYT (proman) CKOY

MeToaudyecKkune yKazaHus

IO OpPraHH3al[HH CaMOCTOAT eJIbHOH pﬂﬁﬂT bI
10 JHCI[HIUIHHE «KOJOTHYIeCKaA 0€30MaCHOCTb TPAHCIIOPTHLIX CPEIACTB»
HIA CTYACHTOB HAIIPABJICHIA IIOAI'OTOBKH / CIICIIHAIIBHOCTH

23.03.03 DOkcuryaranu s TPAHCHOPT HO-T €XHOJIOT HYeCKHX MAINAH H KOMILIEKCOB

AOKYMEHT NoarnmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa
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BBeaeHune

MeTtoanyecKie VYKaszaHHSI M 3aJaHHS IS BBIIOIMHEHHS CaMOCTOSTEILHOH PadoThI
CTYIACHTAMH II0 JHUCHUIUIHHE «JKOIOrHYeckass Oe30IMMacHOCTh TPAHCIIOPTHBIX CPeACTBY» IIO0
HallpaBJIIEHHIO  IIOATOTOBKH  OakamaBpos.  23.03.03  Okciuryaraiis — TPaHCIIOPTHO-
TEXHOJIOTHYECKIX MAIIMH H KOMITJIEKCOB

Metoanueckoe MOCOOHE COJEPKHUT BeCh HeOOXOAHMMBIH MATepHal IS BBIITOITHEHHS
CaMOCTOSITEIIbHOH PaldOoThl 0 JUCIHHIUIMHE «JKOIOrHYecKass Oe30IIaCHOCTh TPaHCIIOPTHBIX
CPEICTBY.

B maHHOM METOIHYECKOM ITOCOOHH IIPHBEACHBIL TEMbBI H BOITPOCEL AJIA CAMOCTOATCIIBHOI O
H3YVUCHIA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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1.001masa XapaKTepHCTHKA CAMOCT 0OATE/IbHOH PA0OTHI CTY/I€HTA

CaMocTosrellbHas padora — 3TO BHI YUeOHOHM AeATEIBHOCTH, BHITTOMHSIEMBIH YYAIIIMC S
0e3 HEINOCPeACTBEHHOIO KOHTAKTa C IIPEIlofaBaTelleM HIIM VIIPaBJISeMBIH IIPerojaBaTeileM
OIIOCPEAOBAHO Yepe3 CIIEIHaIbHbIe YVUeOHBIE MaTepHaJIbl, HEOTheMIEMOE 00g3aTEeIIbHOE 3BEHO
Iporecca oOyUYeHH S, IIpeayCMaTPHBAIOIIEE TIPeXkae BCEr0 HHAHBHAYAILHYIO paloTy YYaIIHXCS
B COOTBETCTBHH C YCTAHOBKOH ITPEITOAaBaTelNs IWIH YUeOHHKA, IIPOrpaMMbl O0YUEHH .

Ha coBpeMeHHOM »5Tale CcaMOCTOSATEIbHYIO paboTy CTVYAeHTa CIeAyeT pas3IceldTh Ha
pabory ¢ OyMa)XHBIMH HCTOYHHKAMH HHpOpManpH, T.e. Yy4eOHHKaMH, MeTOIHYeCKHMH
ITOCOOH MM, MOHOTpa( M, JKyYpPHaJIaMH H T.JI. H 3IeKTPOHHLIMH HCTOYHHKAMH HH(OPMAIIHH,
T.e. JIOCTVII K AIIeKTPOHHBIM pecypcaM uepes MHTepHeT.

CeromHsa CcaMOCTOATEIbHYIO paldoTy CTYIAeHTa HEeBO3MOXKHO IIpeJCTaBHThL 0Oe3
HCITOJIb30BaHHS HHQOPMAIMOHHOH ceTH — HMHTepHeT. HeoOXOmHMOCTH HCITOIB30BaHHSA
MHTepHeTa BOSHHKAET HE TOIBKO ITPH ITOATOTOBKE K IIPAKTHYECKHM H CEMHHAPCKHM 3aHSITHSIM,
HO, B OONBINEH CTEIeHH, IIPH HaIlHCAaHHH Pa3IHYHBIX HCCIEeA0BATEhCKHX H TBOPYECKHX padoT.
MHorHe coBpeMeHHbIe MOHOTI'pa(pHH, IeEPHOJHYECKHE KYpPHAaIIbl H3JaHbI TOIIBKO B BIEKTPOHHOM
BHJE H ¢ HUMH MOKHO ITO3HAKOMHTBCS TOJIbKO B IHTepHETE.

Ilen B 337398 CaAaMOCTOSATEJNbHOH PadoOTBL (QOPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOST €IIbHOMY ITO3HAHHIO H O0YUEHHIO, IIOHCKY JINTePaTyphl, 0000IIEHHIO, O(POPMIEHHIO H
IIPEICTARIIEHHIO IIONMYYEHHBIX Pe3yIbTaTOB, HX KPHTHYECKOMY aHalIH3y, ITOHCKY HOBBIX H
HEOPAHHAPHBIX PEIIEHHH, apryMEHTHPOBAHHOMY OTCTAHBAHHIO CBOMX IIPEIJIOKEHHH, YMeHHI
ITOATOTOBKH BBICTYIUIEHHH H BEACHHS I CKYCCHIA.

KommneTeHnn ody4aronierocs, (popMHpYeMbIe B pe3y.JIbTaTe 0CBOCHHA JACIHILIHHBI

HanmMeHOBaHHE KOMIIETEHIHH

Kom, hopMymipoeka Kopm, popMmynnposka HHIHKAaTOpa | IlmaHHpyeMble pe3ylIbTaTel O0yUeHH
KOMITIET €HI[HH TI0 THCI[MILTHHE (MOJIYIIO),
XapaKTepPH3YIOIIHe 3Tallkl
()OPMHPOBAHH KOMIIETEHITHII,
HHIHKATOPOERE

OIIK-2 Criocoben N-1omca [ OTOBHOCTB K KOHTPOIIXO

OCVIILIECTBIISATH SHATh ATallbl KU3HEHHOI'O [IHKIIa | TeEXHHYECKOI'O COCTOSIHHA

IIpo)eCCHOHATIBHYEO TPAHCIIOPTHO-TEXHOIIOTHYECKIX TPAHCIIOPTHEIX CpelCTB C

IEesITeIIbHOCTH C MAIIIHH H KOMIUIEKCOB, HCIIOIIb30BaHHEM CPEICTB

VUETOM SKOHOMHYECKHE, SKOIIOTHYECKHE | TEXHHYECKOI'O JHATHOCTHPOBAHHS

HKOHOMHYECKHX, H COITHANIbHbBIE (PAKTOPHI,

SKOIIOTHYECKHX H BIIHSIFOIIHE HA ATAITbl JKH3HEHHOI O

COI[HAIbHBIX I[HKIa TPAHCIIOPTHO-

OIPaHHMYEHHHN Ha BCEX | TEXHOIOTHYECKHX MAIIlMH H

sTarax XH3HEHHOIO KOMITJIEKCOB

I[MK/Ia TPAHCIIOPTHO-

TEXHOIOTHYECKHX N-20mx o ['OTOBHOCTP K OpraHH3aiie H

MalH H KOMIUIEKCOB | YMETh OCYIIECTBIISTH KOHTPOITIO KayecTBa H
ITpo(peCCHOHAIbHYIO Oe30IIaCHOCTH ITPOIIECCOB CEPBHCA,
IESATEIILHOCTD C VUETOM IIapaMeTPOB TEXHOJIOI MY &CKIHX
SKOHOMHYECKHX, SKOJIOTHYECKHX | IIPOIIECCOB ¢ YYETOM TPeOOBAaHHH
H COIHAJIbHLIX OrPaHHYEHHIT Ha ITOTPeOHTENL

OOKYMEHT NOAFMMUCAH CO I[HKIIA
SNEKTPOHHOW MOANUCHIO e CKIX
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pellleHHs, BRIOHpPaTh
3(peKTHBHBIE H
Oe30ITacHBIE
TEXHHYECKHE
CpEeACTBA, H
TEeXHOIOTHH IPH
pelleHHH 3aJad
IIpo¢eCCHOHAIILHOMH
JESTEIIbHOCTH

N-30rm 2 Crioco0eH aJlalITHPOBATh H
BrnameTs HaBRIKAMH VIIPaBIESHHSI | MOTH(HIIHPOBATh
KH3HEHHBIM IIHKJIOM | CITEI[HAIH3HPOBAHHOE
TPAHCIIOPTHO-TEXHOJIOTHYECKHX ITPOrPaMMHOE oOecIieueHHe,
MAaIllMH M KOMIUIEKCOB C VUETOM | METOABI H aAJTOPUTMBI CHCTEM
SKOHOMHMYECKHX, 5SKOJIOTHYECKHX | HCKYCCTBEHHOI'O HHTEJUIEKTa H
H COL[HAIbHBIX OrPaHHYeHHH. MAIIHHHOI'O 00yUYeHHS B
Npo()eCCHOHAIBHOH JeSITeIbHOCTH
OIIK-5 Criocoben N-1omx.s [ OTOBHOCTB K KOHTPOIIXO
ITPHHIMATh 3HaTh 3PP eKTHBHBIE H TEXHHYECKOTO COCTOSIHHA
000CHOBaHHBIE Oe30IIacHEIe TeEXHHYECKHE TPAHCITOPTHBIX CPEJICTB C
TEeXHHYECKHE CPEACTBA, H TEXHOIIOI HH HCITOJIb30BaHHEM CPENCTB

TEXHITUCCKOI'O JHAI'HOCTHPOBAaHIA

N-20mx s

YMETh IIPHHHMATh
000OCHOBaHHBIE TEXHHYECKHE
peIeHHs, BEIOHPaTh
a(p(peKTHBHEIE H O0e30MacHbIe
TeXHHYECKHE CPEJICTRA, H
TEXHOJIOTHH ITPH PEIeHHH 3a1ad

' OTOBHOCTE K OpraHH3aIlliiii H

KOHTPOIIIO Ka4UcCTB4d H
0e30ITacCHOCTH IMPOICcCCOB CCPBICA,
ITapaMcTpPOB TEXHOIIOIHYCCEKITX

IIPOLIECCOB C YYETOM TpeOOBaHHI
IOTPeOHTENL

nmpodeccHOHaILHOI

IeSITelIbHOCTH

N-30mx s CriocobeH aJalITHPOBATh H
BiazieTs HaBBIKAMH IIPHHSTH S MOJIH(DHITHPOBATh

000OCHOBAaHHBIX TeXHHYECKHX CIIEL[HAJI3HPOBAHHOE

pereHHI BeIOOpa 3P PEeKTHBHEIX | ITPOrpaMMHOE obecrieueHHe,
H 0e30ITaCHBIX TeXHHYECKHX METOABI H aJITOPHUTMBI  CHCTEM
CPEZICTB, H TEXHOJIOT M ITPH HCKYCCTBEHHOI'O HHTEIUIEKTa M
PELIEHHH 3a0a4 MAIIIHHHOI' O 00yUYeHH B

ITpojecCHOHAILHOM
JEeSTeIbHOCTH.

Npo()eCCHOHAIBHON AeATEIbHOCTH

2. I1;1aH - rpaduK BHINOJIHEHNA CAMOCTOAT eJIbHOH padoThI

Kozrl Cpencrea u OOBEM YaCOB, B TOM YHCIIE
peanusyeM TEXHOJIOTHH CPC KOHTaKTH Bcero
BIX OLIEHKIH as1 pabora
Buj nesareasHOCTH
KOMIIETEHI] C
y CTYJIEHTORB
I, IIPEIIoIaBa
HHIHKATOP TEIEM
a(oB)
2 ceMecTp
OIIK-2 CaMOCTOSTEIBHOE CobecemoBanme | 22,95 2,35 25,5
{If:!-n I : -[J'T]T - TTIMMATATTITIA TTTITATROAMYT AT T
[NOKYMEHT NOAMNUCAH
ANEKTPOHHOW NOANMUCKIO
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Hroroza 2 cemectp | 22,95 2,35 25,5
3 ceMecTp
OIIK-2 CaMOCTOSTEIIBHOE Cobecenopariie | 34,155 3,795 37.95
(ITA-1: 1-2; | u3ydeHHe JIHTepaTypsI
Wa-3) IO TeMaM
OIIK-6 No 6-9
WA-1; UA-2; i
A-3)
OIIK-2 [IoaroToBka K OTYET 1.62 0,18 1.8
(ITA-1; MI-2; 1ab0opaTOPHBIM (I ChbMEHHBIH)
WJ-3) 3aHATHSAM
OIIK-6
(ITA-1: TT1-2;
1I-3)
Hroro 3a 3 cemectp | 35,775 3,975 39,75
Htoro | 58,725 6.525 65,25

3.MeToqMuecke peKOMEHIAINH [0 H3YYEHHIO TeopeTHYeCKOro MaTepHaJia

3.1. Buo camocmoamesibHOU padomsl: camocmoamesibHoe U3yueHue aumepamypol

M3yuats VyueOHYIO JHCHIIUIHHY «OKOIOrHYeckass Oe30MacHOCTh TPAHCIIOPTHBIX
CPEACTB» PEKOMEHAYETCS IO TeEMaM, IIPEABAPHUTEIIBPHO O3HAKOMHBIIIHCE C COAEPKAHHEM KaKI[OH
13 HUX B IIpOorpaMMe IHCIMIUIMHBI. [IpH TeopeTHYyecKOM H3YVYEHHH HCIMIIIMHBEL CTYIEHT
IOIDKEH TIOJB30BAaThCI COOTBETCTBVIOIIEH IJMTEpaTypoH. [IpHMeEpHBIH IepeueHb JHMTEPaTyphl
IIPHBEAEH B paboyeH IIpOorpaMMe

Jlist Goree IOIMHOIO OCBOEHHS Y4eOHOIrO MarepHaaa CTYIAEHTAM YHTAIOTCS JIEKI[HH ITO0
Ba)KHEHIIMM pas3fiellaM H TeMaM Y4eOHOH AMCIMIUIMHBI. Ha JeKIMsaxX HM3IararoTcsa U JeTalbHO
paccMaTpHBarOTCd  HaHOOlIee BaKHBIE  BOIPOCHI, COCTABIISIOINHE TEOPETHYECKHH U
IIPaKTHYECKHIT (PYHAAMEHT JHCIIATIIIHHEL.

Hmozoeslit npo0ykm: KOHCnEeKm JIeKyILU

Cpeocmea u mexHonozuu oueHku: Cobecedosariuie

Kpumepuu ouenueanusa: OlleHKa «OTJIMYHOY» BBICTABIIAETCS CTYAEHTY, €CIIH B ITOJTHOM
00BEME H3YYEH KYPC JaHHONH JUCIHIUIHHBI H BBITIOTHEHEI ITPAKTHYECKHE 3alaHH

OlleHKa «XOpPOIIO» BBICTABISETCS CTYIAEHTY, €CJIM JOCTAaTOYHO IIOIHO H3VYEH KYPC
TAaHHOH JHCIIIUIHHEI H BEITTOJIHEHEI IIPAKTHYECKHE 3aJaHHs

OlleHKa «YIOBIETBOPHTEIILHO» BBICTABIISETCS CTYAEHTY, HEIOCTATOYHO €CIH IIOIHO
H3YYEH KYPC JaHHOM AHCIUIUIMHEL H BBIITOITHEHHI IIPAKTHYECKHE 3alaHH

OlleHKa «HEYIOBIETBOPHTEIIEHO» BBICTABIISETCS CTYAEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
ITPpaKTHYECKHE HABBIKH IT0 JTAHHOH JHCIHIUIHHE.

T eMbI V11 CAMOCTOAT €JILHOTO H3YUEHHS:
Tema 1. [Ipupoga, oOI111eCTBO H TPAaHCIIOPTHERIE CHCTEMBI
Tema 2. OCHOBHBIE ITOIOKEHHS SKOIIOITHH, SKOIOTHYeCKOH 0e30IIacCHOCTH aBTOMOOHIIbBHOT'O
TPaHCIIOpTa
Tema 3. TpeGoraHHa H TEHAEHIMH H3MEHEHHH SKOIOTHYECKHX HOPM H IIPABHII aBTOMOOHIEHBIX
IIEPEBO30K
Tema 4. HopmrrpoBaHie KauecTBa OKPYKaroIel cpeabl H HOPMAaTHBEI BEIOPOCOB H OTXOI0B B

OKPYKAIOIIYIO CPEy

AOKYMEHT MNMOAMMCAH IbIX KOMITOHEHTOB OTPa0OTaBIINX I'a30B
NEKTPOHHOW NMOANUCHIO
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Tema 8. [IepcrieKTHBHEBIE HAITPABIIEHUS VIIVUIIEHH S SKOIIOTHYECKOH 0e30IMacHOCTH
TPAHCIIOPTHBIX CPEACTB
Tema 9. Dxormornyeckoe ImpaBo M OTBETCTBEHHOCTH 3a SKOIOTHYECKHE IIPAaBOHAPVIIIEHH S

3.2. Buo camocmoamensHou padbomsl. no020mMoeKd K J1ad op amopHbsIM 3AHAMUAM

Hmocosotit npodyxkm: OTYET 110 J1a0OpaTOpPHOH padoTe

Cpeocmeéa i mexHoa02HIL OUEeHKIL. 3all[HTa OTYETa

Kpumepuu ouenusanua: OlleHKa «OTJINYHOY» BBICTABISETCSA CTYIAEHTY, €CIIH B IIOJIHOM
00BeEME H3YUYEH KYPC JaHHOH JHCIHIUIHHLI H BEITIOIIHEHEI J1a00PATOPHBIE 3a{aHH

OIleHKa «XOPOINO» BBICTABRISETCS CTYAEHTY, €CIH JOCTaTOYHO ITOIHO H3YYEH KYpPC
JAHHOH JHCIHIUTHHEI H BBITIOITHEHBI Ta00paTOpPHBIE 33 aHI I

OILleHKa «YIOBJIETBOPHTEILHO» BBICTABISICTCS CTYAEHTY, HEeJOCTaTOYHO, €CIIH IIOIHO
H3YVYEH KYPC JaHHOM JHCIHIUIMHLI H BBIITOIHEHBI 1a00paTOPHBIE 3aJaHHs

OLleHKa «HEYIOBIETBOPHTEIIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OTCYTCTBYIOT 3HAHNSI H
ITPaKTHYECKHE HABBIKH I10 JAHHOH JHUCIIHIUIHHE

4. MeTognuecKkne YKa3aHUS
MeToanyeckie VYKa3aHHS II0 BBIIIOIMHEHHIO J1alOpaTOpHBIX paboT 10  JHCIHIUIHHE
«JKOIIOTHYeCcKasl 0e30IMaCHOCTh TPAHCIIOPTHERIX CPEACTB», HAIlpaBIIeHH S ITOATOTOBKH 23.03.03 -
OKCIUTyaTalHg TPaHCIIOPTHO-TEXHOIOTHYEeCKHX MAIIMH H KOMIUIEKCOB.

S.MeToanueckHe YKA3aHIA 110 MOATOTOBKE K YK3aMeHY

IIporieaypa IIPOBEAEHHS IK3aAMeHAa OCVIIECTBIISIETCS B COOTBETCTBHH C llomokeHHeM o
IIPOBEAEHHH TEKVINErO KOHTPOIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTECTAIMH OOYUAFOIIHXCS IT0
0o0pa30BaTeIbHBIM ITPOrPaMMaM BEICIIETO 0Opa30BaHHI B CKDY.

B sK3aMeHaI[HOHHBI OHJIeT BKIIFOYAKOTCS TPH BOIpoca (OHH BOITPOC IS ITPOBEPKH 3HAHHIL H
IIBa BOITPOCa UL ITPOBEPKH YMEHHI H HABBIKOB CTYZEHTA).

JITIS1 TIOATOT OBKH IO OWJIETY OTBOAUTHCS 30 MIHYVT.

[Ipn mMOAroroBKe K OTBETY CTVIAEHTY IPENOCTABIISETCS IIPABO ITONB30BAHIS CITPABOYHBIMH
TaOImHI[aMH

[ Ipu rpoBepke maGopar OpHOT O 3aJaHIsL, OLIEHHBAKOT CSL:

- 3HAHHE ITapaMeTpa,

- TIOCIIEAOBATEILHOCTh M PAI[HOHAIBHOCTh BEITOJTHEHHSL
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