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[Tmanupyemsbie pe3yabTaThl 00y4eHHUs IO OCHOBHOW 00pa30BaTeIbHON MpOrpaMme

Hamnpasienus 20.03.01 — Texnochepnas 6e30macHOCTh

Kon
pe3yIbTaTOB

PesynpTaT 00yueHus
(BBIITYCKHUK JIOJIKEH OBITH TOTOB)

P1

[IpumensaTs  0a30Bble W CHCIHMATbHBIE  CCTCCTBCHHOHAYYHBIE U
MaTeMaTUYECKUE 3HAHUSA, JOCTATOYHBIC I KOMIUIEKCHOW WHXKCHEPHOU
NESTEILHOCTU B 00J1acTH TeXHOCHEPHOI 6€30NaCHOCTH.

P2

[IpumensTs 6a30Bble M CHEIUANbHBIE 3HAHHUS B 00JIaCTH TeXHOC(hepHOit
0€30MacCHOCTH JIJIsl PEIICHUs WHKEHEPHBIX 3a/1a4.

P3

CraBuTh W pemaTh 3a7aud KOMIUIGKCHOTO aHaju3a, CBS3aHHBIE C
OpraHu3allieil 3alIMThl YeJIOBEKa WM MPHPOJHON Cpelbl OT OMacHOCTEH
TEXHOTEHHOTO W TPHUPOTHOTO XapaKTepa, C HCIOJb30BaHWEM O0a30BBIX U
CHECIUAIBHBIX 3HAHUH, COBPEMEHHBIX aHAIMTUYCCKUX METOIIOB U MOJIEIIEH,
OCYIIECTBJIATh  HAJ30pHBIE W  KOHTPOJBHBIE (QYHKIMH B  cdepe
TexHOC(hepHOI 6€30IacHOCTH.

P4

[IpoBomuTh TEOpPETHYECKHME W  DKCIIEPUMEHTAIBHBIC  HCCIICIOBAHUS,
BKJIIOYAIOIIME TIOMCK M H3yYEHHE HEOOXOAMMOW Hay4YHO-TEXHUYECKOMN
uHpOpMaIHH, MaTEMaTU4YECKOE MOJIEJINPOBaHHUE, IIPOBEJICHUE
JKCIIEPUMEHTA, AHAJIN3 M MHTEPIPETALMIO MOJYYEHHBIX JaHHBIX, HAa 3TOM
OCHOBE pa3palaThlBaTh TEXHUKY M TEXHOJOTHMHU 3allUThl YeJOBEKa H
IIPUPOAHOM CPEllbl OT OMACHOCTEN TEXHOTEHHOI'O M MPUPOJHOrO Xapakrepa
B COOTBETCTBUM C TE€XHMYECKHM 3aJaHUEM U C HCIIOJIB30BAHUEM CPEICTB
ABTOMAaTH3allMU ITPOCKTUPOBAHHSI.

P5

Hcnonp30BaTh 3HaHUE OPraHU3ALMOHHBIX OCHOB 0€30MaCHOCTH Pa3IN4HbIX
MPOU3BOJICTBEHHBIX IMIPOIIECCOB, 3HAHUA [0 OXpaHe Tpyla U OXpaHe
OKpY>KaloIIel cpenpl Ui YCIEIIHOTO pelIeHus 3adad oOecredyeHus
TexHOC(hepHOU 6€30MaCHOCTH.

P6

O60CHOBaHHO BBIOUpPATh, BHEIPSITh, MOHTHUPOBATH, JKCIUIyaTUPOBATh H
00CTy)XKUBaTh COBPEMCHHBIC CHCTEMBl W METOJbI 3alUTHI YEJIOBEKA H
MPUPOJHON  Ccpeabl OT OMAacHOCTEH, oOecreynBaTh WX  BBICOKYIO
3¢ (deKTUBHOCTh, COONIOAATh TpaBHIa OXPaHbI 3JI0POBbS, 0E30MACHOCTH
TPY/JIa, BBITIOJHITH TPEOOBAHMSI 110 3aITUTE OKPYXKAIOIICH CPEJIbL.

YHl/IBepcaJIbHLle KOMIIETCHIIUHN

P7

Hcnons30BaTh 0a30BbIE U ClICOuaJIbHbIC 3HAHHA B obnactu IIPOCKTHOI'O
MCHCIXKMCHTA AJIs1 BEACHUA KOMILJICKCHOM I/IH)KeHepHOI;'I ACATCIIbHOCTH.

P8

Brnaners MHOCTpaHHBIM SI3BIKOM Ha YPOBHE, MO3BOJISIONIEM paboTaTh B
WHOSI3BIYHON cpefie, pa3pabaThiBaTh [OKYMEHTAIMIO, IPE3CHTOBATh W
3alIMIIATh PE3YyJIbTaThl KOMIUIEKCHOW MHKEHEPHOU JIESTEIBbHOCTH.

P9

O¢ddexTtuBHO paboTaTh MHAMBHAYAJIbHO M B KayecTBE 4YJ€HAa TPYIIIbL,
COCTOSIIIEN M3 CHELMAIMCTOB Pa3IMYHBIX HANpPaBICHUNW U KBalu(UKAIUH,
J€MOHCTPUPOBATh OTBETCTBEHHOCTh 3a PE3yNbTaThl PabOThI U TOTOBHOCTh
CJIeIOBaTh KOPIOPATUBHON KYJIbTYpE OpraHU3aIuu.

P10

JIeMOHCTpPUPOBATh 3HAHUS MPABOBBIX, COLUAIBHBIX, DKOHOMUYECKHX U
KYJBbTYPHBIX aCIIEKTOB KOMIUIEKCHOW MH)KEHEPHOU JESATEIbHOCTH.

P11

JIeMOHCTpUpPOBaTh CIOCOOHOCTh K CAaMOCTOSTENIBHOM pabore M K
CaMOCTOSITEIbHOMY OOY4YEHHUIO B TEUEHHE BCEW >KM3HU M HEMPEPbIBHOMY
CaMOCOBEPIICHCTBOBAHHUIO B MH)KEHEPHOU MPO(hEcCHH.
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Ananm3 ocobeHHocTel Bo3HHKHOBeHUsT YC Ha aBTOMOOMIIBHBIX JOPOTax B
ycioBusix Cubupu u pazpaboTka MEpONPUATHIA 110 UX MPEIYTPEKACHUIO.

VTBepsKkaeHa MPUKA30M JUPEKTOpa (J1aTa, HoMep) 30.01.2017 r. Ne 17/c
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TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIe K padoTe ABTOJIOPOXHBIN TpaBMaTU3M 3aHUMAET TPETHE MECTO

B MHUpE CpeIW IPHYMH CMEPTHOCTH HaceleHus. B
Poccun morubaet 6oiiee 30 ThIC. YENOBEK, €KETOTHEIC
norepu  paboyero Bpemenun u3z-3a YC Ha
aBTOTPAHCIIOPTE cocTaBiAOT mopsaka 350-400 muH.
YEJIOBEKO-IHEN.

I'maBupiMu  mpuunHamu  YC  Ha aBTOTpaHCcHoOpTe
OTHOCSITCS:

- HapyIIEHUE MTPABHJI IBUKCHHUS;

- IPEBBILLIEHNE CKOPOCTH;




- yIpaBlIeHUE aBTOMOOUIIEM B HETPE3BOM COCTOSIHHH,
- IUIOXO€ COCTOSIHHUE JOPOTH, METEOYCIIOBHS;

- HEUCIIPABHOCTh aBTOMOOMJIS.

JIisi IpOTHO3UPOBAHMS KIMMATHYECKHX I1apaMeTPOB
Bo3HMKHOBeHMsI (YC) Ha aBTOMOOWJIBHBIX JIOpOrax
(ronosnies1, CHE3KHbIE 3aHOCHI, OTIOJI3HH, MOATOIICHUS U
3aTOIUICHUSI) U UX MNPEIyNpexXIeHUs HCIOIb3YIOTCS
mapaMeTpbl  MOTOJHBIX  SBJICHUIM, Takue  Kak
TEeMIeparypa ¥ BIOKHOCTh BO3[yXa, BIAXHOCTH,
JaBJIEHUE, HANpaBJICHHE U CHJIa BETPa, KOJIUYECTBO
OCaJIKOB, BBHIMABIIUX B paliOHE MPOXOKICHUS
ABTOMOOWJIBHOM JOpOTHM W HEKOTOphie npyrue. Jlis
0ojiee TOUHBIX MPOTHO30B YPE3BBIYANHBIX CHUTYaIH
(UC) na moporax HEOOXOIMMO HCIIOIB30BAaTh TaKKe
napaMeTpsl  JOPOKHOTO  MOJIOTHA:  TemIepaTrypa
MOJIOTHA, reOMEeTpPUUYECKUE u buznyeckue
XapaKTePUCTUKU MOKPBITUS U AP.

[Ipy »>TOM clegyeT OTMETHUTh, YTO HAKOIUICHHE
YCTAJIOCTHBIX ~ TOBPEXKACHUA  achaabTOOSCTOHHBIX
MOKPBITUH B PA3JIMYHBIC TEPUOMBI IKCILTyaTalluu
BCJICJICTBHE CE30HHBIX KOJICOAHUH KIMMAaTHYECKUX
(bakTOpOB, U3MEHEHUS XapaKTEPUCTUK TPAHCIIOPTHOTO
MOTOKA MPOTEKaeT HEPAaBHOMEPHO.

Ilepeyennb MOJIeKATUAX
HCCJIE0OBAHUIO, MPOEeKTH-
POBaHMIO M pa3padoTKe BOIPOCOB

1. U3yuuth TEOpeTUUYECKUE U MPAKTUUYECKHE ACTIEKThI
npobaembl BO3HUKHOBeHMsT YC Ha aBTOMOOMIIBHBIX
JI0Oporax B COBPEMEHHBIX JTUTEPATYPHBIX UCTOYHUKAX.
2. IlpoBectu craructuueckuit anamus JTII u ux
nocneacTsuii B Poccum, 3a pybGexxoM, a Takxke Ha
teppuropun Cubupckoro denepanbHOTO OKpyra.

3. [IpencraButh o0mMe cBeAeHUS 00 aBTOMOOMITHHBIX
Joporax M MX  KilacCH(UKaIUIo, pa3pylieHue
JMOPOXKHBIX  TIOKPBITUH a  Takke  Oe3omacHoe
(GYHKIMOHUPOBAaHUE ABTOMOOUIIBHOT'O TPAHCIIOPTA.

4. N3yuuts KJIMMaTHYECKHe 0COOEHHOCTHU
Cubupckoro  denepasibHOr0  OKpyra, BbLIEIHUTH
rojiojiel Kak OIIaCHOE SIBJIEHHWE Ha JA0porax M crocoObl
3aIUTBI OT HETO.

5. PazpabotaTh pexkoMeHAalUMKM O  YIPaBICHUIO
aBTOMOOMJIEM Ha CKOJIb3KOU J0pore

6. PazpaboraTh CcHCTEMy TaKTHYECKHX JEHCTBHIA
cracarenel Ha mnpumepe Bo3HUKHOBeHMs JTII nHa
®denepanbHOl Tpacce P255 Bo Bpems rososnena.

7. OCyIIeCTBUTh JKCIEPUMEHTAIbHBIE HCCIEIOBAHUS
Mo pa3paboTKe M H3YYEHHIO (PU3MKO-MEXaHHMUECKHUX
CBOICTB COCTaBOB MOU(PHUIMPOBAHHBIX
ac(anbTOOETOHHBIX MOKPBITUH, KOTOPbIE MOTYT OBITh
MCII0JIb30BaHbl B IPOU3BOACTBE TOPOKHBIX MOKPBITHH,
MMEIOLTNX MOBBIIICHHYIO MIPOYHOCTh u
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Pedepar

Breimycknas kBanudukaimonnas padbora coaepxkut 88 crpanui, 12 tabnu,
18 pucynkoB, 50 HCTOYHUKOB

KntoueBsie cnoBa: JIOPOXHO-TPAHCIIOPTHOE ITIPOUCIHECTBHUE,
ACOAJIbTOBETOHHOE I[TIOKPBITHE, OU3NKO-MEXAHUYECKUX
CBOIICTB, CUBUPCKUIA ®EJIEPAJIBHBIN OKPVT,
[MPOTUBOI'OJIOJIEJJHBIE TIOKPLITHSL.

AKTyanbHOCTB paOOThl: ABTOJIOPOXHBIN TPaBMaTH3M 3aHUMAET TPEThE MECTO
B MUpE Cpeau NPUYUH CMEpTHOCTH HaceneHus. B Poccun norudaer 6onee 30 Thic.
YEJIOBEK B T'O/I.

K uncny rmaBueix npuunH YC Ha aBTOTPAaHCIIOPTE OTHOCSTCS: HapyLIEHUE
IPaBUWJI IBUKEHUS; IPEBBIILICHUE CKOPOCTH; YIPaBICHUE aBTOMOOUIIEM B HETPE3BOM
COCTOSIHUU; IIJIOXOE COCTOSTHUE AOPOTH, METEO0YCIOBUS; HEUCITPABHOCTh aBTOMOOWJIS.

HakonieHne ycTanocTHBIX MOBPEXICHUM ac(haibTOOETOHHBIX MOKPBHITUN B
paznuyHble  MEPUOABl  AKCIUIyaTallud  BCIEJACTBUE  CE30HHBIX  KOJEOAHMI
KJIUMaTHYECKUX (PAKTOPOB, H3MEHEHHUS XapaKTEpPUCTUK TPAHCIOPTHOTO MOTOKA
npoTeKkaeT HepaBHOMEpHO. OJHMM U3 OCHOBHBIX (PAaKTOPOB, OOYyCIABIMBAIOLINX
MHTEHCUBHOCTb YCTAJIOCTHBIX Pa3pyILIEHUM, BJISIOTCS pACTATUBAOIINE HATIPSDKEHMS,
BO3ZHMKAIOILME B MOKPBITHH IIPU IIPOE3/1€ TPAHCIIOPTHBIX CPEACTB.

DKcnepruMeHTAIbHBIM nyTeM MOJIy4EHBI MOJIU(PUIIMPOBAHHBIE
ac(anbTOOETOHHBIE COCTaBbl, KOTOPHIE MOTYT OBITh MCIOJIb30BAaHbI B MPOU3BOJICTBE
BEPXHETO CJIOS TIOPOKHOTO MOKPBITHS I O€30MacHOM IKCITyaTallii TPaHCIOpTa B

MECXKCE30HbBC 3UMa—BCCHA.



Abstract

The final qualification work contains 88 pages, 12 tables, 18 drawings,
50 sources.

Key words: ROAD-TRANSPORT ACCIDENT, ASPHALT-CONCRETE
COATING, PHYSICO-MECHANICAL PROPERTIES, SIBERIAN FEDERAL
DISTRICT, ANTIGOL COATING COATINGS.

Relevance of work: Road injuries rank third in the world among the causes of
mortality. In Russia, more than 30 thousand people per year die.

Among the main causes of emergencies on motor vehicles are: violation of
traffic rules; over speed; Driving in a state of intoxication; Poor condition of the road,
weather conditions; Car breakdown.

Accumulation of fatigue damages of asphalt concrete pavements during
various periods of operation due to seasonal fluctuations of climatic factors, changes
in the characteristics of the transport flow is uneven. One of the main factors
contributing to the intensity of fatigue failure is the tensile stresses that arise in the
coating when driving vehicles.

The modified asphalt-concrete compositions that can be used in the
production of the upper layer of the pavement for the safe operation of transport in

the winter-spring off-season have been experimentally obtained.



OrnasiieHue

BBenenue
1 J1op0>KHO-TpaHCHOPTHBIE MPOMCIIECTBHUS Kak oauH U3 BHIoB YC cpenu
OCHOBHBIX HAampaBlieHUN (OPMUPOBAHUS TEXHOTCHHON OMACHOCTH Ha
teppuropun Poccuiickort denepanun
1.1 W3yueHue OCHOBHBIX acMeKTOB TmpoOieMm Bo3HHKHOBeHUs YC Ha
aBTOMOOUJILHBIX JJOPOTAaX B COBPEMEHHBIX JIMTEPATYPHBIX HCTOYHUKAX
1.2 Buast ITII B Poccuu u 3a pyoesxom
1.3 Cratuctuueckui ananu3 nocneactsuit JTII B Poccuu, 3a pyGexom, a
Takke Ha Teppuropun Cubupckoro denepanbHOro OKpyra
2 Jlopo>kHble TOKPHITHS Kak (hakTop Bo3HMKHOBeHHS YC Ha aBTOMOOMIIBHBIX
Joporax
2.1 Ceenenust 06 aBTOMOOMIBHBIX JOPOTAX U UX KiIacCU(UKAIIHS
2.2 JlopoxkHas onexaa. HeucnpaBHOCTB 1OPOT U €€ CIIEACTBUS
2.3 Bunasl neopmaiiuu U pa3pyuieHui JOPOKHBIX MOKPHITUMA
3 be3onacHoe pyHKIIMOHUPOBAHUE aBTOMOOMIILHOTO TPAaHCIIOPTA
3.1 Kmumartuueckue ocobeHHoctu Cubupckoro denepanbHOTO OKpyra u
yCIJI0BHs 0€30MaCHOM IKCILTyaTallMi TPAHCIIOPTa Ha JOPOrax
3.2 T'onosnen kak omacHOE SIBJICHHE Ha TOpOrax
3.3 PexoMeHanuu no ynpaBJeHUI0 aBTOMOOUJIEM Ha CKOJIB3KOU JI0pore
4 JlevictBus cniacateneit ipu JTII
4.1 OcHOBHbIC TIPUHIIMIIBI TPOBEACHUS aBAPUIHO-CIIAcCATEeNIbHBIX padoT Mpu
JIOPOKHO-TPAHCIIOPTHBIX MTPOUCILIECTBUIX
4.2 Omnepanuy aBapuiiHO-CIAcaTeIbHBIX PA00T MPHU JOPOKHO-TPAHCTIOPTHBIX
MPOUCIIECTBUSIX ISl IETKOBOTO U TPY30BOT0 aBTOMOOUIIEN
4.3 TakTrueckue AEUCTBUS criacaresied Ha npumepe Bo3HUKHOBeHUs [[T11 Ha
denepanbHO Tpacce P255
5 DkcrnepuMeHTalbHas YacTh. Pa3paboTka cocTaBoB acdaibTOOCTOHHBIX
MOKPBITUIA, MOAU(PUITUPOBAHHBIX TTOJIUMEPHBIMU KOMIIOHEHTAMH
5.1 Pa3zpabotka Moau(HUIIMPOBAHHBIX COCTABOB ac(haibTOOETOHHON CMECH
5.2 UccnenoBanue (PU3NKO-MEXaHUYECKUX CBOWCTB 0OpasiloB Ha OCHOBE
MOAU(PUIIUPOBAHHBIX COCTABOB ac(PabTOOECTOHHBIX CMECEH
6 duHaHCOBBIN MEHEIKMEHT, pecypc 3 (PEKTUBHOCTD U pecypcocOepekeHre
6.1 Ouenka npsiMoro yiepoa
6.1.1 Pacuér Benuuunsl yimep6a npu ATII
6.2 CymMma KOCBEHHOTO yIiepOa

10

12

12
14

15

19
19
24
29
33

33
37
40
46

46

50

53

55
55

60
65
65
65
68



7 ConuanbHasi OTBETCTBEHHOCTh
7.1 Bpennble pakTopsl paboueit cpeabl
7.1.1 Muxkpokyiumat pabodeit 30HbI
7.1.2 HemoctaTouHasi OCBEIIEHHOCTh paboyeil 30HbI
7.2 AHanu3 BBISIBIEHHBIX OMACHBIX (PaKTOPOB
7.2.1 DneKTpoOnacHOCTh
7.2.2 [10xapOB3pbIBOOIIACHOCTD
7.3 OxpaHa OKpyX aruien cpepl
7.4 UC Bo3moxnble B FOpre KemepoBckoii o0nactu
7.5 3axiroueHue To pa3zesy COlMalIbHON OTBETCTBEHHOCTH
3aKIIIOueHUE
CHnuCcoK UCMOIB30BaHHBIX HCTOUHUKOB

71
71
71
74
77
77
78
79
79
80
81
84



BBenenune

[To maraemM OOH, exxeromHo B MHpe B pe3ysibTaTe aBTOMOOWIBHBIX JTOPOKHO-
tpancnopTHeIX YC morubaer okosio 300 ThIC. YelIOBEK, 8 MIIH. YEIOBEK IOJIy4aroT
paHeHusi. ABTOJIOPOKHBIA TPaBMAaTU3M 3aHMMAET TPEThE€ MECTO B MUPE Cpelld NMPUYUH
cMepTHOCTH HaceeHus. B Poccun mornGaet 6ostee 30 ThIC. genmoBek B ro [1].

K uncny rmaBHbix npuunH YC Ha aBTOTpaHCHOPTE OTHOCSTCS: HapyIIEHUE
NPaBWI JBIDKCHHS, TPEBBIITICHUE CKOPOCTH, YIPABICHHE aBTOMOOWIEM B HETPE3BOM
COCTOSTHHH, IIJIOX0€ COCTOSIHUE JOPOTU, METEOYCIIOBHSI, HEUCIIPABHOCTH aBTOMOOMJIS.

B ycnoBusix Cubupu uis TPOTHO3MPOBAHUS TMAPAMETPOB UPE3BBIYANHBIX
CUTyallMii Ha aBTOMOOWJIBHBIX JOporax (rojoyiell, CHEXHBIE 3aHOCHI, OIIOJI3HH,
MOJTOIUICHUS M 3aTOIUICHUS)) M WX NPEAYNPEKICHUS HCIIONB3YIOTCS IapaMeTphbl
MOTOIHBIX SIBJICHWM, TaKhe Kak TeMIlepaTypa M BIAXKHOCTh BO3IyXa, BIAKHOCTD,
TABJICHWE, HAMpaBJICHWEC W CWJIa BETPa, KOJMYECTBO OCAIKOB, BBITIABIIMX B palioHE
MPOXO’KICHUST aBTOMOOWJILHOM JIOPOTM U HEKOTOphle npyrue. [l Oojee TOUHBIX
MIPOTHO30B YPE3BBIYAMHBIX CUTYaIlMid Ha JOpOrax HEOOXOIMMO HCIOJBh30BaTh TaKKE
napameTphl IOPOKHOTO MOJIOTHA: TEMITEPATypa MOJIOTHA, TEOMETPUYECKUe U (PU3UIECKUE
XapaKTEPUCTUKH MTOKPBITUS U JIP.

Cnemyer  OTMETHTh, YTO  HAKOIUICHHE  YCTAJIOCTHBIX  TOBPEKICHHMA
ac(hambTOOCTOHHBIX TOKPHITUHA B Pa3IMYHBIC TEPUOMABI JKCIUTyaTallid BCIICACTBHE
CE30HHBIX KOJCOaHWH KIMMATHUYECKHMX (DAaKTOPOB, M3MCHEHHUS  XapaKTEPHUCTHK
TPAHCIIOPTHOTO TIOTOKAa TMPOTEKaeT HepaBHOMEpHO. OIHNUM W3 OCHOBHBIX (DaKTOPOB,
00yCJIaBIMBAIONIMX  WHTEHCHMBHOCTh  YCTAJIOCTHBIX  Pa3pyILICHUH,  SBISIOTCS
pacTATUBAIOIINE HAMPSDKEHHS, BOSHUKAIOITHME B TIOKPBHITHH TIPU TIPOE3/IE TPAHCIOPTHBIX
CPENCTB.

CymMapHOEe BO3JCHCTBHE TPAHCIIOPTHOTO TIOTOKA HA CHCTEMY <JIOPOYKHAS
KOHCTPYKIMSI — TPYHT» B pa3JIMYHbBIC TIEPHOBI TO/1a HEOOXOIUMO OMPENENATh C YIETOM
JTAHHBIX MHTEHCHUBHOCTH JBIDKEHHSI, COCTaBa TPAHCIIOPTHOTO ITOTOKA, XapPAKTEPUCTHK

JUHaAMHW4YCCKOI'O BO3)1€I>1CTBPI$[ TPaHCIIOPTHBIX CPEACTB. HpI/Iqu OIICHKa JUHAMHWYCCKOI'O
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BO3/ICUCTBUSI TPAHCIIOPTHOIO MOTOKA JOKHA YUUTBHIBATH TAKKE «IIPOCTPAHCTBEHHYIO
MOBTOPSIEMOCTEY» TUHAMHYECKUX HATPY30K OT JABWXKYIIMXCS TI0 yYaCTKy aBTOMOOWIBLHOMN
JIOPOTH TPAaHCHOPTHBIX CPEACTB M €€ BIMSHUE HA HAKOIUIEHUE YCTaJIOCTHBIX
MOBPEXKJICHUI JOPOXKHOTO TMOKPHITHS. Bce 3T XapaKTEpUCTHKH  yUUTHIBAIOTCS
JOPOKHBIMH TIPOEKTHBIMU OPTraHU3aLUsIMH.

lenpto maHHON pPAOOTHI SBISETCS BBIABIEHHE OCOOEHHOCTEH BO3ICHCTBUS
KIMMaTHdecknx (akropoB CuOMpH Ha BO3HHMKHOBEHHE aBTOMOOWIBHBIX UC m mx
MIPETYTIPEKICHHE.

JIJis1 HOCTHXKEHUS TOCTABJICHHOM 11€TM PEILICHBI CIICAYIOIINE 3a/1a4H:

1. UByyeHbl TeopeTUUECKUE M  MPAKTUUYECKHUE  AaClEKThl  MPOOIEeMbI
BOo3HUKHOBeHHss UC Ha aBTOMOOWJIBHBIX JOpPOraXx. B COBPEMEHHBIX JIUTEPATYpPHBIX
HCTOYHUKAX.

2. IlpoBenen craructuaeckuit anamm3 JATII m mux mocnenctBuit B Poccum, 3a
pyoekoM, a Takke Ha Tepputopun Cubupckoro denepaibHOrO OKpyTa.

3. IlpencraBmensl oOmme cBemeHWsT 00 aBTOMOOWIIBHBIX JOpOTaXx W HX
KJIaccupuKalys, paspylieHHe JOPOKHBIX —TMOKPBITHHA, a Takke Oe30macHoe
(YHKIMOHMPOBAHKUE AaBTOMOOMIIBHOTO TPAHCIIOPTA.

4. Nzyuensl kmuMatudeckue ocodenHoctn Cubupckoro denepaibHOrO OKpyra,
BBIJICJTUTH TOJIOJIE/ KK OMACHOE SIBJICHUE HA JIOPOTaX U CIIOCOOBI 3alITUTHI OT HETO.

5. Pa3paboranbl pekOMEHJAIUMKU M0 YIPABICHUIO aBTOMOOMIIEM Ha CKOJIb3KOM
JI0pore.

6. Pa3paborana cucTemMa TaKTHYECKUX IEHCTBUI  criacareneli Ha TpuMepe
Bo3HHMKHOBeHUs [[T11 Ha ®enepansHoii Tpacce P255 Bo BpeMs rononena.

7. Ocy1iecTBiIeHbl SKCIEPUMEHTAILHBIC HCCIENOBAHUS 10 pa3padoTke U
U3YUYEHUI0  (PU3UKO-MEXAaHMYECKUX  CBOWMCTB  COCTaBOB  MOJU(HUIIMPOBAHHBIX
ac(hambTOOCTOHHBIX TMOKPBITUH, KOTOPHIE MOTYT OBITh HCIIOJIB30BaHBI B MPOW3BOJICTBE
JIOPOKHBIX TOKPBITUI, WMEIOMIMX TMOBBIIIEHHYIO MPOYHOCTh W BOJOCTOMKOCTH H

CO3Jaromx Oe30IMacHbIN PEXKHM OKCILTyaTalluK TPAHCIIOPTa B MEKCC30HbC 3MMa—BCCHA.
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1 JIopo>KHO-TpaHCHOPTHBIE MPOMUCIIECTBUS Kak oauH U3 BuAoB UC cpeau
OCHOBHBIX HaIlpaBJICHUN (POPMHUPOBAHUSI TEXHOTCHHONW OMACHOCTH Ha TEPPUTOPUU

Poccuiickon denepanuu

1.1 H3yyeHue OCHOBHBIX acHeKTOB MpobseM Bo3HUKHOBeHUs: YC Ha

aBTOMOOMJILHBIX Aoporax B COBPEMCHHBIX JIMTCPATYPHBIX UCTOYHHUKAX

ABtop babkoB B.®. B pabore «JlopoxkHbie ycCIOBUS W 0€30MaCHOCTH
IBYOKCHHS» [2] mipencTaBuil OCHOBHBIC (DAKTOPBI BIUSHUS JIOPOXKHBIX YCJIOBHHA Ha
0e30MacHOCTh JABMKEHHUSI aBTOMOOMJIEH M MENIEX0/0B, a TAKXKe OMHcal 0COOEHHOCTH
JIOPOKHOM CETU M MPUPOAHO-KIMMATHYECKUX YCIOBUM Pa3HBbIX PANOHOB C TOYKHU
3peHus oOecrnedueHHOCTH Oe3omacHOCTH ABMXKeHus. lccnenoBarens paccMoTpen
nyTd oOecrieueHHsl O€30MaCHOCTU JBWKCHHUS TMPU TMPOCKTUPOBAHMHM HOBBIX,
PEKOHCTPYKIIMH, PEMOHTE U COJIEP/)KAHUU CYLIECTBYIOIIUX JOPOT, TOKA3aJl 3HAYECHUE
MEpONPUSITUN 110 OpraHU3alUK JIBUKEHUS B 00ecreueHr 0€30IacHOCTH.

Bosommn I'.A., MapteiHOB A.I'. mpoBenu aHaiu3 JOPOKHO-TPAHCIIOPTHBIX
MPOUCIIECTBUM, PACCMOTPEIN BOMPOCHl OpraHu3alud cOopa JTaHHBIX O JOPOXKHO-
TPAHCIIOPTHBIX MPOUCHIECTBUSAX M HMX aHAJINW3 B PA3JIMYHBIX 3BEHbSIX CHCTEMBI
obecricueHUs OE30MACHOCTH JOPOKHOTO ABIKCHHS. V3IIOKMIM MaTeMaTHYCCKHE
METOJIbl aHAJIN3a JOPOKHO-TPAHCHIOPTHBIX MPOUCIIECTBUM, OMUCAIN BO3MOKHOCTH
ucnosnb3oBanus DBM B atux nensx [2].

A.B. BotukoB B ctathe «IIpoGnembl MOBBIIEHUST O€30MACHOCTH JOPOKHOTO
JIBIDKCHUS» [3] omucal HEOOXOIMMOCTh HCIOJB30BaHUS MPOTPAMMHO-IIEIIEBOTO
METO0/1a, KOTOPBIN O3B0 ObI OCYIIIECTBUTH:

- pa3BUTHME M HCIOJB30BAHME HAYYHOIO MOTEHLIHANIA NPU HUCCIECIOBAHUU
NPUYUH BO3HUKHOBEHMS JIOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUM, a TaKkKe
dbopMHpOBaHUE OCHOB M TMPHOPUTETHBIX HAMPABICHUN MTPOMUIAKTHKU JOPOKHO-
TPAHCHOPTHBIX MPOUCIIECTBUN U CHUKEHHUS TSIKECTH UX MOCIIEICTBUN;

- KOOPAHWHAIMIO JEATENHHOCTH (PenepanbHbIX OPraHOB HCHOJHUTEIHLHOU

BJIACTH, OPraHOB HCIIOJIHUTENbHOM BiacTu cyObekToB Poccuiickoit denepanuu u
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OpraHOB MECTHOTO caMOyIpaBieHHs B oOjactu obecriedeHus O0e30macHOCTH
JIOPOKHOTO JIBH)KEHHS;

- pealM3alio KOMIUIEKCA MEPONPUSITHI, B TOM YHUCIE MPO(PHUIAKTHIECKOTO
XapakKTepa, CHUKAOIIUX;

- KOJIMYECTBO JOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUN C MOCTPAJAABIIUMHU U
KOJIMYECTBO JIUII, MOTUOIINX B PE3YJIbTATE TOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUH.

Konomnsako B.U., T'ymxkosa O.I1., 3eipsnoB B.B., bepesun A.C. B pabote
«be3onacHoCTh ABMKEHUS» [4] OTMETHIIM, YTO BBICOKHMI YPOBEHb aBTOMOOMIIM3AIINN
B Poccumn, cnocoOcTByst 0Ooree MMOJHOMY YIOBJIETBOPEHHIO MEPEBO30YHBIX
MOTPEOHOCTE HA PBIHKE TPAHCHOPTHBIX YCIYr, HWMEET PsAJ HEraTUBHBIX
MOCJIEACTBUM, CBI3aHHBIX C aBaPUIHOCTHIO Ha TPAHCIIOPTE.

OTH  aBTOPbl  COOTHECIM  TOKa3aTeid  aBapUMHOCTH C  YPOBHEM
aBToMoOMIM3auuu. TeM He MeHee, B CBOEM aHAJU3€ JOPOKHO-TPAHCIIOPTHBIX
npoucinectsuii (JITI1) B Haubosee pa3BUTHIX CTpaHaX OHM MOKAa3alld, YTO, HECMOTPS
Ha  BBICOKME  TEMIIBl  AaBTOMOOWMJIM3ALMHM,  HMMEIOTCA  BO3MOXXHOCTH B
o0IIerocyJapCTBEHHOM MaciuTabe He TOJbKO 3HauuTenbHoro cHusuth JTII, HO u
NOJJIEP)KUBAaTh CTAaOMJIbHBIE T[IOKa3aTeau aBapuilHocTH. B kadecTBe mnpuMepos
aBTOPBI PUBENM Takue cTpanbl, kKak Anonus, ['epmanus, CIIA, AHrnus u T.1.

B cBoem Tpyne «BnusHue npoTHB royion€émHbIX cMmecel Ha KOdGh UIIMEHT
TpPEHUs! CKOJIbXKEeHUs1 aBTOpbl AHUcuMOBa B.A., Haboltuenko W.II. [5] npeacraBuiu
KaKk OCHOBHYIO KoHuenuuio mpexynpexaeaus JTII anturononeanyro oOpabOTKy
JOPOKHBIX TOKpbITUH. [lpu 5TOM MOPEASIOAKUIM HUCIOIB30BaTh XHUMHUYECKHUE
BEILECTBA, MOHIKAIOIINE TEMIIEPATYPY 3aMeP3aHusl. DTH BEIIECTBA B )KUAKON opme
WU B YBJIQXKHEHHOM TBEPJOM BHUJE AOJIKHBI PACIPENEIATHCS HEMOCPEICTBEHHO Ha
JOPO’KHOE TOKPBITHE TMEpe] CHEromajoM WM rosoienooOpazoBanueM. Takue
XMMHUYECKUE BEIIECTBA MPEAYNPEKAAIOT CIEIJIEHUE CHEra U JbAa C JOPOKHBIM
MOKPBITUEM M TIPEMSATCTBYIOT OOPAa30BAaHUIO TPYAHO YCTPAHSEMOTO CIIEKABIIIETOCS
CJIOsI CHera U Jibaa [6].

baxpax, B.A. 3onorapeBa, JI.LA. u Jap. mnoKazajg, 4YTO pa3pylleHUE

acanbToOE€TOHA MPU MHOTOKPATHOM IIMKJIMYECKOM Harpy>KeHHUH OO0YyCIOBIEHO
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poleccaMi yCTalOCTH, T.e. 0Opa30BaHMEM U HAKOIUIEHHEM MHUKpOIe(EKTOB ¢

MOCJICTYIONTUM 00pa3oBaHueM MakpoaeHeKToB [7].

1.2 Bugsr /I TII B Poccuu u 3a pyOexom

Yucno morubmux Ha 100 moctpanapmmux B pesyabrare A TII, mpoucxoasmmx
B Poccuu, octaeTcsi Ha BBICOKOM YpOBHE U cocTaBisieT 14 denoBek. B 3HaunTenbHOM
Mepe 3TO CBSI3aHO C PE3KO BO3POCHIMM KOJIMYECTBOM aBTOMOOMJIBHOTO TPAHCIIOPTA,
npuHajjexanero GU3nYecKuM JIMiaMm, U ocJIabJIeHHEM MEePCOHATBHONW AUCIUTLITAHBI
YYaCTHUKOB JIOPOKHOTO JABMKEHHUs. B TO Bpems Kak B psJie 3amaJHbIX CTPaH YUCIIO
ATII 3a mocnegHee AecsATUIIETHE yYMEHbIIMIOCh, U Ha 100 mocTpamaBmIMX YHUCIIO
noruoImux B 3 pa3a MeHble, ueM B Poccun [8].

Opnnako o6mue mudpsl pesynbratoB TII Becbma HeyTemuTenbHbBIE, BEIb
eXKeroJlHo B mupe morudaror B HuX okoysio 300 TwIc. yen., Gomee 10 MuaH. dYen.
MOJTy4aloT TpaBMbl. [loTepu OT aBTOMOOWIIBHBIX aBapuil MPEBHIIIAIOT, HAPUMED, B
CIIA 75 mupa. noxa. B rog. B P® B 2008 r. moru6:10 moytu 36 ThIC. Yell. 1 pPaHEHO
okojo 190 Teic. uen. [9]. I'epmanus, rme Ha 10000 aBTOMOOWIJICH HPUXOAUTCS
0,69 moruGmmx B aBapusx (i cpaBHeHHs B Poccuu 3ta nudpa cocrasiser 6,13).
Camoe untepecHoe, uto B 1970 rogy B ®PI" konnuectBo xepTB cMepTenbHbix JTII
3alIKaauBayio 3a 21 ThICSYY 4YeNOBEK (BIIOJHE COMOCTaBUMBIE C OTEYECTBEHHBIMU
MoKa3aTelisIMM), a ceiiyac UM yJajdoch CHU3UTH ATy Idpy mo 3339 moruOmmx.
JIelicTBUTENBHO, €CTh YEMY ITOYYUTHCH.

3a 4deTbIpe ACCATUIIETUS HEMIIbI MpOoeiaid OONBIION MyTh U MPOAOJIKAIOT
JIBUTaThCS JAJbIIE, CTPEMSCH JOBECTH YPOBEHb CMEPTHOCTH B aBTOABAPUAX A0 HYJIS.
YMenoe codetaHue «KHyTa W TPSHUKA» TMO3BOJUIO JOOUTHCA TMOPA3UTEIIbHBIX
pe3ynbratoB. [IpuBeneHHbIE JaHHBIC, a TaK K€ MOJIC3HBIE KOMMEHTapHUH JIFOOE3HO
MPEeIOCTaBIIEHBl HAMM aBToMOOmIMcTOM U3 ['epmannn. B nienom morepu ot ATII B
HECKOJIPKO pa3 MPEBBLIMIAIOT YIIEPO OT KEJIE3HOJIOPOKHBIX KaTtacTpod, MoxapoB U
HEeCUacTHbIX ciy4yaeB. Ha pucyHke 1 mpeacraBiieHa cXxeMa CpeIHEroJ0BOrO

pacnpenenenus JITII B Poccun mo Bugam, B % (2013-2016 rr.) [10].
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Buawl JITII B Poccun 2013-2016

/

‘

Haezasr Benocuneanc Crogmue CI0IKHOBRHHE OnpoKHIBEA
TpaHCIOPTHRIX TOB TPaHCIIOPTHEIE TPaHCIIOPTHBIX HHe
cpelacTE Ha 2532 cpelcTea cpelacTs TpaHCIOPTHEIX
MIeIMEX0I0E 2.5-35 200320 cpeicTs
39040 13.0-19.0

Pucynoxk 1 — Cxema cpenneronosoro pacnpenenenus ITI1 B Poccuu no Bunam

1.3 Cratuctuyeckuii ananu3 mocieacteuii JITII B Poccuu, 3a pybGexom, a
Takxe Ha Teppuropur Cubupckoro denepaibHOro OKpyra

CratucTuyeckre [aHHbIE, XapaKTepU3YIOIIHE OCHOBHBIX IOKa3aTeau
JIOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUIA B HEKOTOPHIX 3apyOCKHBIX CTpaHax M
Poccun 3a 2015 r. mpencraBinenst B Ttabnuine 1. Kak crnemyer u3 aHanmusa
CTATUCTUYECKUX JTaHHBIX TAOJUIbl HAUBBICILIEE 3HAUEHUSA YPOBHS pHUCKA TMOEIU OT

TPAHCIIOPTHOTO CPEJICTBA, COOTBETCTBYeT Poccuu [12].

Tabnuua 1 — YpoBHs pucka Tu0enu TPaHCIIOPTHOTO CPEACTBA

Bup nokaszarens Yro oTpaxkaer SHAtCHKC NOKA3ATCNA
s P I'epmanus | @panus | CIITA | Poccust

Yucno norubmux Ha | YpoBeHb pHUCKa

10 ThIC. | THOENH oT

TPaHCIOPTHBIX TPaHCIIOPTHOTO 2,6 2.8 24 12.4

CPEICTB CpencTBa

Yucno morubmux Ha | YpOBEHb JIMYHOTO

10 toIc. HaceneHust | pucka rudenu B JATII 121 14,7 156 24,0
YpoBeHb pHUCKa

111(;400 J}FTH mornommX rubenm  yJacTHUKA 2,5 6,4 1,9 20,4
JATII

Yucno norubmux Ha 33)60516;}) prcKa

100 mocTpamaBmMX 1,9 4,3 1,2 15,8

5 JITIT MOCTPAJaBIIEro B
JATII
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[Iponomkenne Tabnuip 1

BcriomorarenbHbIi TIOKa3aTeNb

KomuuectBo

TPAHCTIOPTHBIX YpoBeHb 0.46 0.53 0.65 018
CpPEICTB Ha | aBTOMOOWIM3ALIUN ’ ’ ’ ’
OJIHOTO JKUTEJIS

K Cubupcromy denepaibHoMy OKpyTy oTHOCSTCS: HoBOoCcMOMpCKas 001acTh,
KemepoBckas o6macts, Omckas obmnacts, KpacHosipckuil kpaif, AnTtaiickuii Kpaid,
Upkytckas obnacts, Tomckas obnacte, PecniyOnuka Antaii, 3abaiikaibckuil Kpaii,
PecnyOnmka TeiBa, PecniyOnuka Xakacusi.

[Ipuyem, BaxkHO OTMETUTH, uTOo MO Cubupu npoxomut 11 deneparbHbIX
aBTOTpAacC, Ha KOTOpPBIX uMeercs okono 150 omacHeiX ywacTtkoB. Ha pucynke 2
Ipe/ICTaBIICHa CXeMa OIACHBIX y4acTKOB (penepanbHbix aBToTpacc Cudupu [10].

Ha pucynke 3 npencraBnena quarpamma JTII va Teppuropun Cubupckoro
denepabHOTO OKpyTa B JICTHUN U 3UMHUI mepuoel 2016 r. [11].

Pe3ynbTaThl  aHanmM3a  CTATUCTHMYECKUMX  JAHHBIX  [IOKA3bIBAIOT, 4YTO
HauOonbinee konumdectBo JTII mpoumcxomutr B 3uMHMMA mnepuwon. IlpuueM 1o
konuuectBy JTII kak B neTHUI, Tak ¥ B 3UMMHHUI NIEPUOJT IMAUPYIOT 3a0aiiKanbCKUn
kpait, Pecrrybnuka Xakacus, HoBocubupckas 001acTs.

Tak kak xkonuuectBo [TII, mpoucxoasimux B 3UMMHUN NEPUOJI, 3HAYUTEIIHHO
MPEBBIIAET WX YHUCJIO B JICTHUN MEPUOJ, TO BAXKHO OTMETHUTh, YTO PErHOHAIBHBIC
KIIMMAaTUYECKUE YCIOBUS SIBIISIIOTCS HEMAJIOBAKHBIM (pakTopoM Bo3HUMKHOBeHUsS UC
Ha aBTOMOOWIBHBIX Joporax, mpuBosammx k JITTI [12].

B kauectBe mpumepa MOKHO MPUBECTH CBOAKY OIEPATHBHOIO IMPOTHO3a
Bo3MOkHBIX UC, mpencraBiaennoro YI'MC, BBY, dunuanammu reodusndeckoit

ciy k061 CO PAH, na Tepputopun Cubupckoro deaepanbHOro oKpyra Ha 23 ssHBaps

2017 r.
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Jloporu cuOUpCcKoro gpeaepajbHOro OKpyra

v v v
OmMckas 00J1aCcTh KemepoBckas HoBocudupckas
J o0JsacTh o0JiacTh
P-402 «Tromenp— ‘ ¢

Omck»: 607-608 kM,
576-576,450 kM,
577,9-578,150 xm

(JIroOMHCKUH Do)

v

A-320 «Omck—Yepmak»
15,2-15,80 xm, P-254

v

«OxHBIN 00XO T.
Omcka» 815,8-816 km
(Omckwuit paiioH)

P-255 «Cubupn»: 46—
47 xm, 5657 km
(FOpruncukii paiion),
217218 kM, 227-228 xm

v

(TonkuHCKMiA paiioH),
240-242 xm, 297-301 xm
(r. Kemepogo), 307-308
kM. 316317 xkm

v
(Mbxmopckuit paiion),
470-471 km

AJITAaliCKUH Kpai,
Pecny0oauka Aarai

v

3a0alikaJabCKUl Kpaii,
Pecny0iinka bypsarus

P-256 «Yyiickuit Tpakt»179—

!

191 kM, 198-230 kM
(TanpmeHckuit paiton), 238— |
268 kM (Kocuxunckuii
paiion), 280-—303 kM
(Tpownukwuii paiton), 304-307
kM, 311-316 kM, 322-323 kM,
330-334 xm

1€

v

P-258 «baiikan»:689-699 km
(Xunoxckuit paiton), 833—841 km
(ITerpoBck-3abalikanbCKuil paiioH),
P-297 «Amyp»: 3446 km
(YutuHCcKwMi paiioH), 92-99 km
(Kapervmckuit paiion), A-350 «Uura-
3abaiikanbck»: 259-268 kM, 276—
281 kM

A-349 «bapuayn—Py06110BcK»:

¥

14-21 kM (1. bapnaym), 29—
79 xm (KanmaHckuii paiion),
127-155 kM (Aneiickuit
paiion), 189—199 km

VYnan-Y o - Kaxra": 101-116 km
(Cenenrunckwii paiton), 211-215 km
(Ksixtunckuit pation), A-333
"Kyntyk - Monast" 169—171 xm,
194-197 xm

HNpkyrckas 00J1acTh

\ 4

P-255 «Cubups»: 1179—
1208 kM (Taitmerckuii paiion),
1364-1366 kM
(HmxueynuHckmii paiion),
1508-1514 xm (TynyHckwuii
pation), 1534—1589 km
(Kytityrckwuii paiion), 1610—
1624 xm (3uMUHCKUI paiioH),
1657-1677 xm.

PecnyOisiuka ThiBa

P-254 «pThimm:
1026,1-1026,6 km
(YanoBckuii paiton),
1118,0-1120,0 kM,
1134,0-1135,0 kM,

v

P-255 «Cubupop»: 133,0—
136,0 xm, 140,85-
141,2 xm
(BoJIOTHHUHCKUH paiioH)

!

(VIcKuTUMCKU# paiioH),
118,0-119,0 km

KpacHosipckuii
KDai

v

Td
[

P-257 «Enucei»: 128—
129 M, 144—-158 kM, 166—
167 kM, 170-173 kM
(bamaxTuHCKMIA paiioH), 227—
239 kM, 425-431 xm
(HoBocenoBckuii paiion),
EpmakoBckwii paiton (604—
625, 625-689, kM)

A

P-255 «Cubupby»: 560-619
kM (boroTonbckwii paiioH),
626-644 xm (AYuHCKHIH
paiion), 654—680 kM

'

ToMmckast 00J1aCTh

P-257 «Enuceii»:691-712 km
(ITuit-Xemckuii paiioH),
932-934 km, 948-958 km (Tec-
XeMcKHii paiioH)

'

P-255 «Cubupb»: 31-36 xm
(Tomckwuii pation)

Pucynok 2 — CxeMa onacHbIX y4acTKOB (eiepaibHbIX aBToTpacc Cubupu
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OTMN B Cuéupn sa 2016 rog

O0TN B Cudupw 332016 rog KonuyecTen
OTN 8 Nethwi nepuog 2016 roga

BTN e Cuiupy 232016 rog KonwuecTeo
OTN B 3uMHUA nepuog 2016 roga

Pucynok 3 — ATII na teppuropun Cubupckoro denepansHOro oKpyra B JIETHUHN U

3uMHUN niepuoasl 2016 r.

Heobxoaumo otmetuts, uto st 2017 r. XapakTepHBIMH KIMMATHYECKUMU
OCOOCHHOCTSIMU B 3UMHHUU MEPHOJ] SBSUIMCH: HU3KUE TeMIepaTyphl, OoJblias cuia
BeTpa M oOwWibHBIE ocanku [12]. UTo mpHBOAMIO K TOJIOJICTHBIM SIBICHUSM H
CHEXHBIM HaKaTaM Ha JIOpPOrax, BbI3bIBasl 3aTPYIHEHUS JIBUKEHUSI aBTOMOOMIIEHOTO
TPaHCIIOPTa U MOBBIIIas puck Bo3uukuoBenus JTII [4].

Camas Hu3kas Temneparypa Obuia B KpacHosipckom kpae, HoBocuOupckoi
obnactu, PecniyOonuke Antait, AntaiickoMm kpae. Camasi BBICOKasi CKOPOCTh BETpa — B

Tomkoii o61actu, Antaiickom kpae, Mpkyrtckoit o6iactu, KpacHosipckom kpae.
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2 JlopoxxHble TOKPBITUS Kak (pakTop Bo3HUKHOBEeHU YC Ha aBTOMOOHMIIBHBIX

JIoporax

2.1 CBenenust 00 aBTOMOOMIIBHBIX JIOPOTaX M MX KiIacCu(DHUKAIUs

Pa3BuTas aBTo0p0KHAas CETh (COBOKYIMHOCTh BCEX aBTOMOOUIILHBIX JJOPOT Ha
ONPENICICHHOW  TEPPUTOPUM)  TO3BOJISAET TOCYAApCTBY  YCHEIIHO  pEIIaTh
MPUHIIUITHATBHO BaXKHBIE 33]JaUH:

- COLIMAJIBHO-TIOJIUTUYECKYIO, CYTh KOTOPOH 3aKJI04aeTcsi B TOM, YTOOBI
CBSI3aTh BOCJAMHO BCE HACEJICHHBIC MYHKTHI CTPaHbl U OOECIEUUTH TaKUM 00pa3oMm
KOHCTUTYIIMOHHBIE TIpaBa IpakaH Ha CBOOOAY NEPEABIKCHHUS;

- DKOHOMHUYECKYI0, CYyTh KOTOPOM 3aKJI0YaeTcsi B TOM, YTOObl OOBEIUHUTH
HAJICKHBIMA ABTOTPAHCIIOPTHBIMH CBSI3SIMH BCE TPY30- U IMACCAKUPOOOPA3YIOIIHE
MYHKTHI, CO3/aB TaKMM 00pa3oM pa3BUTYIO0 CE€Thb aBTOMOOMIIBHBIX JOPOT, KOTOpas
MO3BOJIUT BBIOMpaATh HauboJiee ONTUMAIbHBIE MApPUIPYThl JUIsl TPY30BBIX W
MAaCCAKUPCKUX TEPeBO30K. Ha pucyHke 5 TmpencTraBieHbl COCTABHBIE YacTH

aBTOMOOUJILHOM JI0pOTH.

MocTsl, 3eMIITHOE IIpoesxas HopoxHoe HopoxHas
TOHHEH II0JIOTHO 4acTh IIOKPBITHE 000UHHA
JIOpOKHEIH
BOZ00TBO]
TexHHueckue A A
CpelcTBa
OpraHH3aIHH ‘x . . 3alIUTHEIE
JBHIKESHHA

ABTOMOOILIBHAS Jopora — JIHHENHBIN KOMILIEKC
HH/KeHEePHBIX COOPY:KeHUIl, IpeJHA3HAUeHHBI 111

HEIIPEPBIBHOTI O, Ge30MmacHoro u }',E[OleOl"O JBILKeHHHA

TPAHCMOPTHBIX CPeJCTB ¢ pacueTHOI HATPY3Koil I

VYCTAaHOBJICHHBIMH CKOPOCTAMI

Pucynok 5 — CocTtaBHbIE YaCTH aBTOMOOUILHOMN JOPOTH
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3eMJITHOE TIOJIOTHO — KOHCTPYKTHUBHBIN 3JIEMEHT aBTOMOOWJIBHOW JOPOTH,
CILy’KalllMii OCHOBAHHUEM JIJISI PA3MEILEHUS TOPOKHOM OJIEXKAbI, 8 TAKKE TEXHUYECKHUX
CPEICTB OPTaHU3ALUN JOPOKHOTO JBUKEHUS U 00YCTPOICTBA TOPOTH.

JlopoxkHast olexaa — KOHCTPYKTHBHBIA 3JEMEHT aBTOMOOWJIBHOM JOpOTH,
OPEICTaBISIIOIIMA ~ COOOM  MHOTOCIOMHYIO  CTPOMTENBHYIO  KOHCTPYKLHIO,
BOCIIPUHUMAIOIIMI HArpy3Ky OT TPaHCIOPTHBIX CpPEICTB M IEPENAOLIMM €€ Ha
3eMJIIHOE TMOJOTHO. J[OpOKHAasl o/ie’aa COCTOUT U3 MOKPBITHS (BEPXHErO CIIOS WU
[aKeTa CJIOEB JIOPOKHOM OJEXbl) U OCHOBAaHUS (HMXKHETO CJIOSl WM IaKeTa CJIOEB
JTOPOKHOM oJiexbl). JlopoxkHast ofexaa MOXKET OBbITh JKECTKOIO WM HEXECTKOTO
TUIIA.

[Ipoeskast 4acTh — 3JIEMEHT aBTOMOOUIIBHON JIOPOTH, IPeIHA3HAYCHHBIN IS
JBUKEHUS TPAHCIIOPTHBIX CPEACTB.

JlopokHast 000uMHa — 3JIEMEHT JOPOTH, HEMTOCPEICTBEHHO MPUMBIKAIOIIUN K
IIPOE3KEN YacTH Ha OAHOM YPOBHE C HEH, NPEJHA3HAYEHHBIM U1 3alUThl Kpas
IIPOE3KEW YaCTU OT PA3PYLICHHS, COXPAHEHHs] YCTOMYMBOCTH 3EMIISTHOTO IOJIOTHA,
HOBBILICHUS] O€30IACHOCTH JJOPOKHOTO JBUKECHHUS, @ TAK)KE OPTaHU3alUU JABMKEHUS
IIEIIEXO0/I0B.

HcKyccTBEHHBIE COOPYKEHHSI — MOCTBI, ITyTENPOBObI, 3CTAKA/bl, TOHHEIH.

TexHuyeckue cpeicTBa OpraHM3alUU JOPOKHOTO JIBUXKEHUS — CBETO(OPSI,
MH()OPMAIIMOHHBIE TaONMIIbL, JOPOKHBIE 3HAKHU, BJIEMEHThl MNPUHYAUTEIBHOTO
CHIKEHUSI CKOPOCTH (T.H. «IeKauKe MOJIULEHCKHUE» ), ITYMOBBIE MTOJIOCHI U JIp.

3allUTHBIE COOPYXEHUS — CHETrO3allUTHBIE JIECOHACAKACHUS WIH 3a00pbl,
IIYMO3AIUTHBIE U BETPO3ALIUTHBIE AJEMEHTHI, YCTPOMUCTBA ISl 3AIUTHI JAOPOT OT
CHE)KHBIX JIaBUH, 00BaJIOB, OMOJI3HEN U JIp.

OOBEKTHI JOPOKHOTO CEPBUCA, TOPOKHBIX M ABTOTPAHCHOPTHBIX CIYKO —
OCTAaHOBOYHbBIE TUIOLIAJKM M MABHJIBOHBI IS MTACCAXKUPOB, IUIOMIAAKU I OTAbIXA,
IUTOIA/IKK JIJIsl CTOSIHKM aBTOMOOMJIEH, aBTONAaBUIILOHBI, aBTOBOK3aJIbl, aBTOCTAHIIUH,
aBTOOYCHBIE OCTAHOBKH, 3JEMEHThl CaHUTapHOro oOyctpoiictBa A3C, craHuuU

TCXHHUYCCKOI'O O6CJ'Iy}KI/IBaHI/I$I u ap.
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CoopykeHusi JOpPOKHOIO BOJOOTBOAA — JAPEHAKHBIE CHUCTEMBI, KaHaBBHI,
HAKOIUTEIbHBIE KOJIOAIBI, UCTIAPUTEIIbHBIE OACCEHBI, BOAOOTBOIHBIC JTOTKH H JIP.

B 3aBucumoctu  oT  mpuHamiIexKHOCTH  (hopMbI  COOCTBEHHOCTH)
aBTOMOOUJTILHBIE TOPOTH OBIBAOT:

- 00I1IeT0 MOJb30BAHUSI, HAXOMSIIUECS B TOCYJIapCTBEHHON COOCTBEHHOCTH,
oOecreynBaIIie MOTPEOHOCTh TpaKJaH B ABTOMOOWJIBHBIX U TPY30BBIX
NEPEBO3KAX;

- KOMMYHQJIbHOW COOCTBEHHOCTH, HAXOJSALIUMECS B BEJICHUU OPraHOB
MECTHOTO CaMOYIIPaBIICHHUS;

- BEIOMCTBEHHbIE  (T€XHOJOTUYECKHE)  aBTOMOOWJIbHBIE  JOPOTH,
HAXOJISAIIUECS B COOCTBEHHOCTH IOPUINYECKUX WM (PU3NYECKUX JIHII;

- BHYTPUXO3SHICTBEHHBIE TEXHOJOTUYECKUE JOPOTH, K KOTOPHIM OTHOCSATCS:
JIECOBO3HBIE JIOPOTH, CEIbCKOXO3SHUCTBEHHBIE IOPOTH, CIy)KEOHbIE U MaTpyJbHbIC
JIOPOTH U JIp.;

- YacTHbIE AaBTOMOOWIIBHBIC JIOPOTH, HAaXOJAIIMECS Ha TEPPUTOPHUSIX,
COOCTBEHHHKAMU KOTOPBIX SBJISIOTCA IOpUAMYECKUE (HEroCyJapCTBEHHBIC) WIIU
dusnueckue ymna [5].

B 3aBucuMocTH OT HApOJAHOXO3SWCTBEHHOTO U  aIMHUHUCTPATUBHOTO
3HAYEHHUS aBTOMOOWJIBbHBIE JOPOTH OTMPEEISAIOT KaK:

- TOCY/IapCTBEHHOTO 3HAYCHUS;

- MEeXTyHapOIHBIEC TOPOTH;

- HAllMOHAJILHBIE JIOPOTH;

- perMoHaNIbHBIE TOPOTH;

- TEPPUTOPHUATHHBIC JOPOTH.

[Ipu onpeneneHun pacueTHO WHTEHCUBHOCTH ABWxkeHUs (PUJI) Baxuyro
pOJIb WTpaeT TaKoM MapaMeTp Kak «KOI(PGUIIMEHT TPHUBEACHUS TPAHCIIOPTHHIX
CpPEICTB K JIETKOBOMY aBTOMOOWIO». Tak, MOTOLMKI 0€3 KOJICKM HMEET
koadduiment npusenenus 0,5 (T.e. ompenensercs Kak IOJOBHHA JIETKOBOIO
aBTomoOusi). ['py30Boii aBTOMOOWIL C TPY30MOABEMHOCTHIO OT 2 70 6 T UMeEeT

koapurment 2,0 (T.e. onpenensieTcss Kak 2 JErKOBBIX aBTOMOOWJIS), a aBTOMOE3]
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TPy30MOAbeMHOCTHIO CBbITIe 30 ToHH MMeeT ko3 dunuent 6,0 (ompenensieTcss Kak
IIECTh JIETKOBBIX aBTOMOOMIIEH) [6].

Ha pucynke 6 mpeacTtaBieHbl KaTerOpHMH HHTECHCHBHOCTH aBTOMOOMJIBHBIX
JOpOT.

[[lupuHa nonocel AB>keHus, M — 3,75 nns popor I-II kareropum; 3,50 s
Il xateropun; 3,00 — mua IV kareropum u 4,50 nias aBTOMOOHJIBHBIX JIOPOT
V kaTeropuu.

[upuna mpoezxkerd vacth, M — 2x 75 wm 2% 11,25 wm 2 x 15 nns
aBToMaructpanei (gopor I-a kateropumn); 2 x 7,5 wim 2 % 11,25 nns [-6 xareropuu;
7,5 nma I kareropuwm; 7 nna III kareropum; 6 s IV kareropum un 4,5 nns

V KaTeropum.

KaTeropun aBTOMOGHIEHEIX 0POT
T0 YHCIY TpaHCHOPTHEIX eauHuIl (TE) B CyTKH

IT
3000-10000 TE
5000-14000TE
30 % MEerKOBRIX
2 IOJIOCHI

I
10000-14000TE
4—6—8 momoc

]_'V'
150-1000 TE
300-2500 TE

30 % JerkoBHIX

2 MONMOCH

11
1000-3000 TE
2 TIOJIOCHE

v
150-300TE
1 momoca

Pucynok 6 — Kiaccudukarus 10por 1o MHTEHCUBHOCTH JIBUKEHUS

[upuna obouunsl, M — 3,75 mns I-1I kareropuu; 2,5 nns I kareropuwm; 2
s IV xareropuu u 1,75 anst V kareropum.
MuHuManbHas WUPUHA Pa3ACIUTENbHOM TOJoCchl, M — 6,0 mus jgopor

kareropuu I[-a u 3,0 myist nopor kateropuu 1-6.
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[IlupuHa yKpEeIuIeHHOW MOJIOCHI Ha pa3AeuTenbHoil nosoce, M — 0,75 mis
nopor I-a xkareropuu u 0,5 s 1-6.

MuHuManbpHasi MUPUHA 3€MIISTHOTO MOJIOTHA, M — 28,5 win 36 wim 43,5 s
nopor I-a kareropuu; 27,5 umu 35,0 nns gopor [-0 xareropum; 14,5 nns mopor 11
kareropuu; 12 ms 111 kateropuu; 10 ais IV kareropuu u 8 nist V kareropuu [7].

OCHOBHBIMH MOKa3aTeIsIMU KayecTBa aBTOMOOUIILHON JTIOPOTH SIBISIIOTCS €€
TEXHUYECKUI YPOBEHD U IKCILTyaTal[AOHHOE COCTOSIHHE.

TexHuuecknii ypoBeHb aBTOMOOWJIBHOW JOPOTH — CTENEHb COOTBETCTBUS
MOCTOSIHHBIX (HE MEHSIONIMXCS B MPOLECCE IKCILTyaTal[ii WU MEHSIOIIUXCS TOJIBKO
IPU PEKOHCTPYKIMU WA KAMUTAIIBHOM PEMOHTE) FeOMETPHUUYECKUX MapamMeTpoB,
XapaKTePUCTHK JIOPOTH U €€ COOpPYKEHUH HOpMaTuBHBIM TpeboBanusM [8]. K
F€OMETPUYECKUM IapaMeTpaM JIOPOTM OTHOCSTCS: IIMPHUHA MPOEPKEH YacTu H
36MJISTHOTO TIOJIOTHA, JJIMHBI TPSIMBIX M KPHUBBIX, MPOTSHKEHHOCTh W KpPYyTHU3HA
MOJBEMOB/CITYCKOB, ~ BBICOTa HACBhIIM W TJIyOMHA BBIEMKH, Trabaputbl U
Ipy30I0ABEMHOCTh MOCTOB H JIp.

OKCIUTyaTallUOHHOE  COCTOSIHUE  JIOPOTM —  CTENEHb  COOTBETCTBUSA
NEPEMEHHBIX NApPAMETPOB U XapPaKTEPUCTUK JOPOTH, MHKEHEPHOTO 0OOPYIOBaHUA,
OpraHu3allid W YCJIOBUW JBUXKEHHUS, MEHSAIOUIMXCS B IMPOLECCE HKCILUIyaTalluh B
pe3ynbTaTe BO3ACHCTBUS TPAHCIOPTAa M IMOTOJHO-KIMMatuyeckux ¢aktopo. K
NEPEMEHHBIM TIApaMeTpaM M XapaKTepUCTUKAM JOPOTH OTHOCATCA: MNPOYHOCTH
JIOPOKHOM OJICK/IbI, COCTOSHUE TOKPBITUS, (DAKTUYECKH HCIOJb3yeMas IIHpPUHA
Mpoe3Ke YacTu M OOOYMH, CILENMHbIE KayecTBa (IIEPOXOBATOCTh) W POBHOCTH
JOPOKHOTO ~ TIOKPBITUS, COCTOSIHUE HWHXEHEPHOro OO0OpYyAOBaHUS, COCTOSHHE
JIOPOXKHOM pa3METKH, COCTOSTHHE Bhe37I0B U mepee3noB [9].

Jist obecrieueHrMss HOPMATUBHOW CKOPOCTH M 0O€30MaCHOCTH JIBUYKEHHUS
aBTOMOOWJIbHAS IOPOTa JIOJDKHA COXPAHSThH OMPEACICHHBIT MUHUMYM TPaHCIIOPTHO-
OKCIUTyaTallMOHHBIX KAaueCTB B JIFOOBIX YCIOBHSIX €€ JKcruryatanuu. OCHOBHOU
3a/laueil cofepKaHus JOPOTH SBISIETCS COXPAaHEHUE M MOJAJEpKaHHE TPAHCIOPTHO-
DKCIUTyaTAllMOHHBIX KayecTB IYTEM CHUCTEMAaTHYECKOrO yXoJa 3a JOpOroi,

JAOPOKXHBIMHU COOPYKCHUSAMHU U MOJI0COU OTBOJA4, JIMKBHIAIIMHW BO3HUKAIOIIIHNX B
23



MPOIIECCE DKCIUTyaTalli MEJKUX TOBPEKICHUN TOPOXKHOW OJEKIbI U JTOPOKHBIX
COOPYKECHUH.

ConepxaHue JOpPOrM — OCYIIECTBISIEMbIH Ha MPOTSKEHUU BCEro Troja
KOMIUIEKC POGUIAKTHUIECKHX paboT MO YXOy 3a JOPOroi, YCTPAHEHUIO U MEJIKOMY
peMoHTy Jnedopmanuii ¥ MOBPEKIECHUN KOHCTPYKTHUBHBIX 3JIEMEHTOB JIOPOTH, a
TaK)K€ IO OpPraHU3alMM W PEryJUpPOBAHUIO JBWXEHHS, B pPE3yJIbTaTe KOTOPBIX
COXPAHSIOTCS WX YIYYIIAIOTCS TPAHCTIOPTHO-IKCILIYyaTallHOHHBIE KAYeCTBA JOPOTH
U JIOPOKHBIX COOPYKEHUH.

PeMoHT moporm — 3TO KOMIUIEKC PabOT MO BOCCTAHOBJICHHIO IMPOCKTHBIX
MapamMeTpOB M TIOBBHIIICHUIO TEPBOHAYAIBHBIX TPAHCIOPTHO-IKCILTyaTaIIHOHHBIX
KaueCcTB aBTOMOOWJILHOM JOPOTH M JOPOKHBIX COOPYKEHUH, TO €CTh pabOTHI IO
BOCCTAHOBJICHHIO CJIOSI H3HOCAa (BEPXHEro TOHKOTO acQalbTUPOBAHHOTO CJOS
MOKPBITHS ), YIIYUIIIEHUIO POBHOCTH, CIIETTHBIX KaY€CTB U IIEPOXOBATOCTH JOPOKHOTO
MOKPBITUS, YCWJICHUIO M YIYYIICHHIO JOPOKHOW OJEXKbl, 3€MJISTHOTO TOJOTHA U
TOPOKHBIX COOPYKEHHUH; BOCCTAHOBJICHUIO W3HOIICHHBIX KOHCTPYKIIMH WA WX
3aMeHe Ha 0oJiee MPOYHbIE U DKOHOMHYHBIE, a TakKe pabOThl MO HHKEHEPHOMY
000py/IOBaHUI0O U OOYCTPOMCTBY aBTOMOOHWJIBHBIX JOpPOT, B PE3yJbTaTe KOTOPBIX
YIYYIIAIOTCS  TPAHCIIOPTHO-IKCIUTyaTallMOHHBIE  XapaKTEPUCTUKU  JIOPOTH |

JIOPOKHBIX COOPYKEHHM.

2.2 JlopoxHas ofexaa. HemcripaBHOCTB TOPOT U €€ CIISCTBUS

JIopoXHass onxexaa — OJTO CJIOHUCTas KOHCTPYKLMsSA, YKJIaablBacMas Ha
3eMJIIHOE MOJIOTHO B INpeJenax mpoesxed yactu Joporu. OHa mpeaHa3HadeHa Juis
BOCIIPUATUS  HArpy3ok OT aBTOMOOWIed u  oOecrneyeHus MaKCHUMAaJlbHO
OJarONpPUSITHBIX YCIOBHM CKOPOCTHOMY M 0€30MacCHOMY JIBUKEHHUIO aBTOTPAHCIIOPTa
BHE 3aBHCHMOCTH OT NMOTOAHO-KIUMATHUYECKUX U BPEMEHHBIX (haKTOPOB.

KoHcTpynpoBaHue u pacyeT JOPOXKHBIX OAESXKI SBISIETCs Haubosee
HAayKOEMKHM, CJIOKHBIM M TO K€ BpEMSA CaMbIM OTBETCTBEHHBIM pa3/lciiOM B

npoliecce MPOSKTUPOBAHUS aBTOMOOMIBHBIX Jopor B 1iesioM [10]. Ot npaBuibHOCTH
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pacdyeTra Ha MPOYHOCTH JOPOXKHON OJEKAbl OyJEeT BO MHOTOM 3aBHUCETh CMETHAS
CTOMMOCTb CTPOUTENIBCTBA IOPOTH U €€ Ha&xHasi paboTa B MPOIECCE IKCILTyaTalluH.

Ha pucyHnke 7 npeacTaBieHa CTpyKTypa JOPOKHOU OICKIbI.

actanbT MENKO3EPHUCTbIN

actansT KPYyNHO3EPHUCTbIN

yKaTtbiBaembi (Towuin) 6eToH

webexb

30 cm necok

NN AN AN A~ MaTEPUKOBBIN” TPYHT
Pucynoxk 7 — CTpyKkTypa JOpOKHOU OJEKIbI

[lo xapakrtepy paOoThl TOJA  HArpy3kol  JOPOKHBIE  OJECKIIbI
KJIacCCUUIIMPYIOTCS Ha JKECTKHME U HexecTkue. [lo cTenmeHM KanmuTalbHOCTH
HEXKECTKUE JIOPOKHBIE OJICKIbl pa3NENAOTCd HA THUMOBl — KalUTaJbHBIE,
00JieTYeHHbIe, IEPEXO/IHbIC U HUBIIIHE.

B o6miem cinydae 1opoxkHBIE OACKBI COJEPHKAT HECKOIBKO KOHCTPYKTHBHBIX
CJIOEB, TJIABHBIMU M3 KOTOPBIX SIBISIFOTCS MOKPBITHE W OCHOBaHUE. OCHOBaHHE
JIEJIATCS] HA HECYIIMH CIION U JIOTIOJTHUTENBHBIE CITOU.

[IpoekTpoBaHUE KOHCTPYKIMI JOPOXKHBIX OAEXKI COCTOMT U3 Tpex
B3aMMOYBSI3aHHBIX 3TAIOB:

- KOHCTPYHPOBAHUE BAPUAHTOB;

- pacueT MX Ha MPOYHOCTh, MOPO30YCTOMYMBOCTHh U, MPU HEOOXOIUMOCTH
JPEHUPYIOITYIO CIIOCOOHOCTH OCHOBAHUS,

- TEXHUKO-KOHOMUYECKUH aHAJIN3.

KoncTpykimss  1OpOKHOM — OIEXKABI  PacCMATPUBAETCS  KakK  YIPYroe
MHOTOCJIOMHOE MOJYNPOCTPAHCTBO HArpy>KEHHOE Ha BHEIIHEW MOBEPXHOCTU TMOKUM

KPYrOBbIM IITamMI AuaMeTpoM D, mepenarommMm paBHOMEPHO PaACHPEICIICHHYIO
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Harpy3ky (yAenbHOE JaBiieHHWEe) BequuuHOM p. Kaxawlid ciioil Xxapakrtepusyercs
TONIIMHON H Je(hOPMAIMOHHBIMU XapaKTEPUCTHUKAMU (MOAYJIEM YIOPYTOCTH U
koaddurmentom Ilyaccona). /lapnenue Ha nokpeitTe P — ycpenHeHO U BCenCTBHE
OINPEJEICHHON KECTKOCTH IIMH YCTAHOBJIEHO HECKOJIBKO OOJIBIIMM, YEM JIaBJICHUE
BO3/yxa B KHAX, U coctasisieT 0,6 MIIa. [IpuMmeHsieMble Ha MPAKTUKE KOHCTPYKIIUH
JIOPOKHBIX OJIKJ] HE BCErjaa SBISIOTCA Haubosjee IKOHOMHYHBIMHU, TaK Kak B
OOJBIIMHCTBE CIy4YaeB ISl UX pacyeTa HCIOIb3YIOT TOJBKO OJWH WU JBa—TpH
pacueTHBIX KPUTEPHs BMECTO YeThipex—msaTu [11].

[log Harpy3koil OT KaXXJIOro KoJjieca aBTOMOOWIS JOpOXKHas OAeX/a
nporudaercs, a 3aTeM MOCTENEHHO BoccTaHaBiauBaercs (puc. 9, a). [Iporud ot koseca
TSXKEIOT0 TPY30BOI0 aBTOMOOMIISI paCIIPOCTPAHSAETCS BO BCE CTOPOHBI, 00pa3ys dairy
nporuda paguycom a0 3—4 M, KOTopas TMEpeMENIaeTcs IO XOIy JABUKEHUS
aBToMoOmIsA. Yamm nporuda oT KoJ€C aBTOMOOWJIS YaCTUYHO NEPEKPBHIBAIOT OJIHA
JIPYTYIO M OXBaThIBAIOT BCIO IIMPHUHY ITOJIOCHI IBMKEHUS. 1IpH 3TOM B CIOAX OAEXKIbI
BO3HHMKAIOT HAIPSOKEHUSI CXKaTHUs, pacTsHKeHWs, u3ruba u ciasura (puc. 9, 0).
UpesmepHble HAIPSHDKEHHST OT TPAHCIIOPTHBIX HAarpy30K IPUBOAAT K BOSHUKHOBEHUIO
TakuX JAehopMarmii.

B 3aBHCMMOCTH OT KOHCTPYKLHWH, IPOYHOCTH U COCTOSIHMS JOPOKHOMN
OJIeXbI O] ACHCTBUEM ITIOBTOPHBIX HAIPY30K B OTJAEIBHBIX CJIOSIX U B KOHCTPYKLHN
JOPOKHOW OJEXKIbl B LEJIOM MOTYT MPOSIBIATHCS JUOO TOJBKO YNPYTOBSI3KHE
nedopmariim, 1100 OJJHOBPEMEHHO YIIPYTOBS3KUE U BSI3KOIJIACTUYHBIC JedhopMaIlii,
KOTOpbIE, MOCTENIEHHO HAKAIIMBASICh, MOTYT JOCTHYb HEJOMYCTUMBIX BEIUYHH.

K coxanenuto xaxzgoe Bropoe HTII B Poccun npoucxoaut m3-3a pa3OUTHIX
nopor. 'NBJIJ] Poccun omy0GiukoBana COMCOK OCHOBHBIX NMPUYUH aBapuid, Cpeau
KOTOPBIX HEUCIIPABHOCTH JOPOT Ha3BaHA MIPUYMHOMN KAKI0M BTOPOU aBapuHu.

B oTuére TrOCHHCIEKUMH aHaJIU3UpPOBAIMCH ABApUH, IPOU3OLICAIINE 32
nepBble Mecsaubl 2015 roma, ux ciaydwsioch Ha Bcedl TeppuTopur Poccuu 0OKoJo
34 Thicsiu. 3a 3TO BpeMs Ha JOpOrax Mnorudio okojio 4 ThICSY YEIOBEK, MOCTPAIAII0
okono 43 Teicsiu poccusin. Ilocne mnpoBenenust ananuza cotpynnuku ['MBJJI

BBIICHWIH, YTO NOYTH 14 ThIC. aBapuil MPOU30ILUIO M3-32 HEUCIPABHOCTU MTPOE3KUX
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yacten crpanbl. llpencraButenn HMHCIEKUHWM 3asBUJIM, YTO MO OSTOM NPUYUHE

cirygaercs kaxaoe Bropoe JITTI [12].

Pucynok 9 — Bo3aukHoBeHHe AedopMaIii T0poKHBIX TOKPBITHI:

a) MpU4KrHa — MPOrud OT KoJieca, 0) MpUYKHA — YPE3MEPHOE HAMPSHKECHUE OT

TPAHCHOPTHBIX HATPY30K;
1 — xoneco; 2 — mporud AOPOKHOM OJEIKIBI; 3 — CIKATHE MIUHBI; 4 — TOPOKHAS OASKIA; 5 —
3eMJISTHOE TTOJIOTHO; 6 — Yama mporuda; 7 — 30HbBI PACTSHKCHHS U TPEIIUHBI B OJICKIC; 8 —

BBIIIMpaHUE TPYHTA; 9 — HampaBIeHUE CXKATUS TPYHTA.

Jpyroii  OCHOBHOM  MNPUYMHON  aBapuil MpUBEIO  MNpeHeOpeKEeHHE
poautensamu [IJIJI, XOTs 110 CpaBHEHUIO C aHAJOTMYHBIM IEPUOJOM B IPOIIIOM
rojJy UX KOJUYECTBO CHHU3WIJIOCH mpumepHo Ha 5 %. Taxxke Ha 11 % cHuU3MIOCH
kojquuecTBO morudOmmux B Ttakux [TII. Ilpu 3TOM HHCHEKTOPBHI OTMEUYAIOT, YTO
ynoTtpeOjeHne aBTOMOOWIMCTAMU ajKOroJis HE SBJISIETCS CaMOM 4YacToi
npuunHoM, npuBoasmed K JTII — mo BuHE HETpE3BBIX BOAUTENEH JIETKOBBIX
aBTomoOuei npousonuio 77 JITII, a mo BuHe HETPE3BBIX BOJUTEIICH I'PY30BHKOB
BCEro OJIHA aBapus Ha BCrO Poccuro.

I'MBAJ Poccuu coobmiaio O KOJUYECTBE aBapuid, MPOU3OILICAININX C
saBaps 1o mapt 2017 rona. [lo Tpaauiuu, OCHOBHOW MPUYMHOW MPOUCIICCTBUN
CTAJI0O HApyUIEHWE BOAUTEISAMUA NIPAaBUJI JTOPOXKHOro JBWKeHUA. CampiMu
pacupoOCTPaHEHHBIMU BHUJIAMHU aBapui, NO-TIPEKHEMY OCTAIOTCS CTOJIKHOBECHUS
MAalllMH, Ha BTOPOM MECTE€ IO YaCTOTE€ OKA3aJICSA Hae3J] Ha MEelexona, a TPEThIo

CTPOYKY 3aHUMAET Hae3[ Ha npensrcTue [13].
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[IpumedaTenbHO, YTO YMOTPEOJEHHE BOMUTEISIMUA AJTKOTOJISI HE SBIISETCS
caMmou gactou nmpuunHou, npusoasamen k A TII. K npumepy, 3a oT4eTHBIN EPUOL
[0 BHUHE MbSHBIX BOAUTENEH JerkoBymek mnpouszouuio 77 JTII, a mo BuHe
HETPE3BbIX BoJuUTENEH rpy30BuKOB — numb 1 JITII Ha Bcro cTpany.

UYero He CKaxellb O HEYJIOBIETBOPUTEIBHOM COCTOSIHMHM Jopor. C Hadana
roja 3ToT (akTop okazaicsa npuunHOW B modTu 14 Thicsuax ATII. M xoTa mo
cpaBHEHUIO ¢ ssHBapeM-mapToMm 2014 roma Takux aBapuid cTajmo MeHbIe Ha 5,5 %,
(bakTUYeCKH MO ATOM NMPUUYUHE TPOUCXOAUT Kaxkaast BTopas aBapus B Poccum.

Tak, Harmpumep, B | kBaprane 2017 roga yuciio aBapuii n3-3a MIOXUX AOPOT
BbIpoCi0 B HoBocuOUpCKe MoYTH BABOE MO CPABHEHHIO C aHAJOTUYHBIM IIEP MOI0M
npouioro rojaa. «HemoctaTku B coAepKaHUM YJIUYHO-JAOPOKHOM CETH CTalH
conyTrcTBytonieid npuunHoit 266 JITII, utro Ha 95 % OoJiblle B CpaBHEHUH C
npouuibiM rogom», — coobmmiu HI'C B rpynme mnpomaranast MBI
HoBocubupcka co CChIIKOM Ha HadYalbHUKA ropojackoi ["ocaBTonncnekuu [14].

Bcero 3a npomenmmue 3 mecsana B JTII nocrpaganu 43 pebenka — 310 Ha
20 % Oonpme, yeM 3a I kBaptanm 2016 roma, u Toipko 24 % TEMIEXOJHBIX
IepexoJ0B BO3JIE IIKOJI M JAETCKUX caaoB HoBocubOupcka oTBevaroT TpeOOBaHUIM
0€301acHOCTH.

B nmepuon ¢ sHBaps mo uoab Ha goporax PO morubmm 13471 yenoBek u
nonyunsnu panenust 132295. Poccuiickas ['MBJIJ[ onyOnukoBana CTaTUCTUKY
aBapuiiHOCTH 3a ceMb MecsaneB 2014 roma — B mepuoj ¢ sSHBaps MO HIOJb Ha
noporax P® mnpousomnuio 104232 apapum (munyc 1,5 % K mnokazarensm
2013 roga), B kotopsix norubdau 13471 genosek (mmroc 0,3 %) u 13295 genoseka
noay4duan padeHus (Munyc 2,6 %). OTmeTum, uto exemecsynas cpojaka I'IBJIJI
YYUTBHIBAET TOJBKO aBapuu ¢ moctpaaasmmmu [15].

Camoit pacnpoctpanenHor nmpuuunoit JITII Ha poccuiickux noporax, Io
nanHbiM ['AU, ocTaercs HapylieHUE BOAUTEIISIMUA MTPABUIT IOPOKHOTO JIBUKECHUS —
3Ty NPUYMHY B BEIOMCTBE CBA3bIBalOT ¢ 92237 aBapuii B 3ToM roay (MUHYC

1,9 %), uto cocraBusgeT 88,5 % oT 00IIEr0 YKCIa BCEX MPOMCIISCTBUM.

28



Eme OJHUM YaCTbIM IIOBOJIOM JUTSL aBapum SIBJISIETCS
HEYJOBJIETBOPUTENBHOE cOCTOsIHUE nopor — B 2014 romy ¢ 3Toll NMpUYMHOU
okazanuch cBszaHbl 32324 aBapuu (mmoc 5,7 %) c¢ 4318 morubmmmu (IUTroc
2,5%). Hons B obmem uucie HATII 3a cemp mecsaneB — 31 %. B mocnegnue
OTYETHBIE IEPUOABI BKJIAJI INIOXUX JOPOT B CTATUCTUKY aBAPUITHOCTHU PaCTET.

Yamie Bcero IJIOXHE JIOPOTHM CTAHOBWIMCH MPUYMHOW  JOPOKHBIX
npoucmectsuii B Bonrorpanckoit, Caxamuackoit u Upkyrckoi obmactsax (49,4 %;
48,2 % wu 44,3 % ot Bcex JITII), a Takke B KpacHospckoM kpae (43,3 %).

Panee nosicHsIIOCH, YTO MO/ HEYJOBJIETBOPUTEIBHBIM COCTOSSHUEM JIOPOT B
CTaTUCTUKE BEIOMCTBA MOJAPA3yMEBAIOTCS HE TOJIBKO SMbI, HO JIOOBIE YCIOBUS,
KOTOpbIC MEIIAIOT BOIUTEIIO NPAaBUIBHO CpearupoBaTh Ha cutyanuio [16].
B yacTHOCTH, MJIOXO MPOPUCOBAHHAs Pa3METKA, HEMPABUIBHO YCTAHOBJIEHHBIE
3HaKH, a TakKe HeoOpaboTaHHOE JOPOKHOE IMOJOTHO, MOKPHITOE, K MHpPUMEPY,
HaJIeJbIo.

HertpesBbie BoguTenu cranu yyactHukamu 7622 JITII B 2014 roay (miroc
0,7 %), uto cocraBusier 8,3 % oT oOlIero 4yuciia MHIUACHTOB. B ymOMSHYTHIX
aBapusx moruOso 1268 uemoBek (munyc 4,5 %). mapymenuwe upasun [1J1]]
nemexogaMu U TEXHUYECKUE HEUCIPABHOCTH aBTOMOOWIIEH CTaldu NpUYUHAMU
12714 n 1012 ATII (munyc 1,8 % u miroc 40,8 %) cOOTBETCTBEHHO.

I'MBAJ Taxxe omnpenenauno peruoHbl PD, B KOTOPBIX 3apUKCHUPOBAHO
camoe Oounbioe yucio nocrpamaBmux B JITII u3 pacuera ma 100000 >xureneil.
HanbGonee omacHbBIMH C 3TOM C TOUKM OCTAlOTCS Takhe MecTa, Kak TromeHcKas
(180,8 mocrpamaBmmx B aBapusix Ha 100000 >xurteneit), Jlenunrpaackas (192,2) u

[IckoBckas o6nactu (173,8), a Takxke Ilepmckuii (175,6) u I[lpumopckuii kpas

(161,1).

2.3 Buasl nedopmanuiv U pa3pyuieHui JOPOKHBIX TOKPHITHHA

HOI[ BOSI[GI‘/JICTBI/ICM aBTOMOOMJIBHOTO ABHKCHHUSA B HG6H3FOHpI/I${THI)IX

KIIMMAaTHYCCKHUX n I'PYHTOBO-THUAPOJJOTHICCKUX YCIO0BUAX, 0COOEHHO B
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MEKCE30HbE, CBOMCTBEHHBIX 4 KIMMAaTHYECKOW 30HE, K KOTOPOW OTHOCHUTCS
Cubupckuit denepanbHblil OKpPYr, YXYAIIAIOTCS OCHOBHBIE 3KCIIyaTal[MOHHbBIC
MOKAa3aTeJIn TOPOTU — POBHOCTh U CIIEMHBIE CBOMCTBA MOKPBITUS MPOE3KEN YaCTH,
IPOYHOCTh JOPOXKHOM KOHCTPYKUMU. ODTO MPOSBISIETCS B BHUAE PA3IUYHBIX
BBIOOMH, TMPOCATOK, MPOJIOMOB, TPEUIMH, BOJH, CIBUIOB, KOJIEMHOCTH Ha
MOBEPXHOCTH MOKPBITUS [17].

Tpemuuabl — Hambosee dacThie aedopmaruu MOKPBITUH  JTOPOT  C
HEXKECTKUMHM JTOPOXKHBIMH  ofexkaamMu. OHH TpPOBOIUPYIOT BO3HUKHOBEHUE
BTOPUYHBIX CEPHOBHJIHBIX TPEIIMH M TMOCIEAYIOUIEe IMOABJICHUE BBIOOHH.
CKBO3HBIE TpeUIMHbl (IPEMMYLIECTBEHHO TEMIEpaTypHbIE) CO BPEMEHEM BCE
OoJplIE PACKPBIBAIOTCA U CHOCOOCTBYIOT CHH)KEHHIO IPOYHOCTU JOPOKHOU
KOHCTPYKIIUH.

[lonepeunsle W NPOJOJIbBHBIE KOCHIE TPEUIMHBI Ha I[€MEHTOOCTOHHOM
MOKPBITUU — BUJT IepOopMaIliH, 3aBUCSIIHNI OT MHOXKECTBA (PaKTOPOB (OMO3JaHUE C
Hape3KOW MIBOB, HEJOCTAaTOYHAs MX TIiyOWHA, HEJOCTATOYHASA TOJIIMHA IUIUTHI,
YBEJIUYEHHBIE Pa3Mepbl IUIUTHI, HEYJIOBJIECTBOPUTEIBHOE COCTOSIHUE 3EMIISTHOTO
MOJIOTHA U T.1.).

[Ipocanka MOKpBITUSL — TJIaBHAS BEPTUKAJIbHAS Mpocaaka 0e3 oOpa3oBaHuUs
TPEUIMH KaK pe3yibTar aepopMaluii YINIOTHEHUSI TPYHTOB 3€MJISIHOTO TOJIOTHA U
MaTepHAIOB KOHCTPYKTHBHBIX CJIOEB JJOPOXKHBIX ofex [18].

KoneitHocTs — wHCKaXkeHHWE momnepeyHoro mnpoduias mnokpeiTus. OnHa
BO3HUKAET M3-3a MOSABJIEHUS OCTATOUYHBIX JiepopMalnii B pabodyeM clioe 3eMIITHOTO
IIOJIOTHA, HECBA3HBIX CJOSX OCHOBAHMS M camMOM MNOKpeITHH. [lox Bo3aencTBHEM
JBUKEHUSI OCTaTOUHbIE JehOopMaliid CYMMUPYIOTCS, YTO COMPOBOKIAETCS POCTOM
rJTyOUHBI KOJIEU Y BBICOTHI BBITIOPA MOKPBITUS IO KpasiM KOJICH.

CHuKeHue TMPOYHOCTH JOPOKHOW KOHCTPYKLIHMH HEXKECTKOTO THIA
MPUBOJUT K TIOSBICHUIO CETKA TPENIMH, KOJICMHOCTH, BBIOOWH, MPOCATOK U
MPOJIOMOB. YMEHBIIEHUE MPOYHOCTU MOKET ObITh CBA3aHO C IMEpPEyBIAKHEHHEM

I'PYHTOB 3CMJISIHOT'O ITOJIOTHA, 3aWJIMBAHUCM HUKHCTO CJIOA OCHOBAHMSA I[OpO)KHOﬁ
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OJIeK/Ibl, PACTPECKUBAHUEM CBSI3HBIX CJIOEB JOPOKHOW OJIEXKIBl U COUYETAaHUEM
IIEPEUYUCIIEHHBIX MTPOLECCOB.

Uctupanue ac@aibTOOECTOHHOTO MOKPHITUS — MPOIECC YMEHBIIEHUS €ro
TOJIIMHBI TOJ BO3JAEHCTBUEM KOJIEC IBHXXYIIMXCS TPAHCHOPTHBIX CPEICTB B
KOMIUJICKCE C BIUSHUEM HEOJIaroNpUsATHBIX KIMMaTHu4YecKux yciouii [20].

[Torepss mepoxoBaTOCTH — HEAOCTATOYHOE COMPOTUBIICHUE [IBUKECHUIO
(koapunmenT cremieHuss HmwkKe Tpebyemoro) B pe3yidbpTaTe Ipolecca
MOJUPYEMOCTH KaMEHHBIX MAaTEpHajOB TOKPBITHS, «BBIIOTEBAHUS OUTyMay,
oOpa3oBaHUsl Ha TOKPBITUM IUJIEHKM (CJIOSI) W3 MaTEepUaOB C HU3KHM
KO3 (HUIIMEHTOM CLEIIIECHHUS.

Hlenymienre MOBEPXHOCTH LIEMEHTOOETOHHOI'O MOKPBITHS — pa3pylLICHUE
NOBEpXHOCTH Ha riyOuHy a0 30 MM 3a cyeT OTCJIauBaHHUS TOHKUX IJIEHOK M
YyelryeKk maTepuana B pe3yJibTaTe HENOCTaTOYHOMW MOPO30CTOMKOCTH O€TOHa,
HapylIeHUs TEXHOJOTUM TPOU3BOJACTBA CTPOUTENBHBIX padOT, HPUMEHEHUS
POTUBOTOJIOJIETHBIX PEAr€HTOB.

BriOouHBI — JIOKaJdbHBIE pa3pyLICHUST MMOBEPXHOCTU TOKPBITHS B BHJE
yriyOsieHuid pasHoil (QopMbl ¢ PE3KO BBIPAKEHHBIMU KpasiMH. SIBISIOTCA
cleICTBUEM O0pa30BaHUs M Pa3BUTHUS CETKHU TPEIIMH, ACHCTBUS IIUHBI C IIUMAMH,
HapylIeHUs TEXHOJIOTMU TIPOU3BOACTBA pabOT, HEAOCTATOYHON MNPOYHOCTH
MOKPBITHUS.

[Iposombl — paspylieHuss AOPOKHOM OAECKJIbl HA BCH TOJIIUHY HA
OTJEJIbHBIX YYaCcTKaX pa3HOM IUIOLIAU, PACTPECKUBAHUE MOKPHITUS HA OTJIEJIbHbIE
OJIOKM C TpOCagKOW HUX YacTH B pPeE3yibTaTe PE3KOro CHUKEHUS MPOYHOCTH
36MJISHOIO  IIOJIOTHA, HEJOCTaTOYHOM  NPOYHOCTH  JIOPOXKHOM  OJIE¥KIBI,
BO3/JCMCTBUS HEHOPMATUBHOM HATPY3KHU.

Hapymienre poBHOCTH IEMEHTOOETOHHOTO MOKPBITUS — HApyIICHHUsS B
TEXHOJIOTHU OCTOHHPOBAHUSI, BHIMTyYMBAHUE TOKPBHITUS B IIBAX PACHIUPEHUS WU
CKaTus, KayaHWe IUIMT, OOpa3oBaHHE MEPEKOCOB IUIMT B MPOAOJBHOM H

MMONICPCUYHOM  HAIIPABJICHUAX B PC3YyJIbTAaTC KOHCTPYKTHBHBIX HapymeHHﬁ,
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BO3JCUCTBUS HEPACUYETHBIX HArPY30K M MHTEHCHBHOCTH ABW)KEHHS, HAPYILICHUS
IIPOYHOCTU OCHOBAHMS U 3€MJISTHOTO IOJIOTHA U T.J.

CKoJIbI KPOMOK UM pa3pylLICHUsl B 30HE IIBOB IEMEHTOOETOHHBIX NMOKPBITUH
— MECTHBIE pa3pylIeHMs M3-3a 3aCOPEHMS IIBOB TBEPABIMU NPEIMETAMH,
OTCYTCTBHS B IIBAX F€PMETUKA, HU3KOTO KauyecTBa OETOHA U T.[I.

«I'pebeHKa» Ha MOKPBITUM — HapylIEHHE POBHOCTU B BMJIE YEpEIOBaHUs
MOTIEPEUHBIX BBICTYNOB U YIUIYOJEHUN C TUIABHBIMH OYEPTAHUSMU TEPEXOIOB.
SBigeTcs CleICTBUEM BO3HUKHOBEHMS B MaTepualie IOKPBITUS HEIOIYCTHMBIX
CABUTAIOIINX HANPSIKCHUN, HU3KOW CIABUIOYCTOMYMBOCTH MaTepualla MOKPBITHS,
BO3JCUCTBUS TMOBBIIICHHON IOJIOKUTEIBHOM  TEMIIEPATYPHI, IOBBIIIEHHOU
BJIQKHOCTH MaTepHaya MOKPHITUS (AOPOTH C MEPEXOJHbBIMU U HU3LIUMU TUIIAMHU
HNOKPBITUM ).

PaspyiieHre NOBEpPXHOCTH MOKpPBITHA C OOpa3oBaHMEM Ha HEM CIIOs
MEJKOJUCIIEPCHOTO Marepuana (dacTuipl MeHee | Mwm), oOpasyrolierocss moj

NEWCTBUEM TEMIIEPATYPHI, BOJIBI U KOJIEC ABUKYIIUXCS aBTOMOOUIIEH.
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3 be3onacHoe GyHKITMOHUPOBAHUE ABTOMOOMIHBHOTO TPAHCIIOPTA

3.1 Kmumarnyeckue ocobenHoctu Cubupckoro denepanbHOro OKpyra u

yCJI0BHs 0€30MacHON 3KCIUTyaTallii TPAHCIOpTa Ha 10porax

Boicokas 3aBUCHMMOCTh (YHKIMOHUPOBAHUS TPAHCIOPTAa OT MPUPOJHBIX
(bakTOpoB SBISETCS €ro OCOOCHHOCTHIO. METEeOoycIoBHs OKa3bIBAIOT OOJBIIOE
BIIMSIHUE Ha JIBIDKEHUE TpaHcrmopTa. A B ycnoBuUsX [V KIMMaTu4yeckod 30HBI, K
KoTopoi otHocHuTcst Cubupckuii denepanbHblii OKPYT, METEOYCIOBHSI BBIIAEISIOTCS B
ocoOyio rpynny (GakTopoB, oOecHeurBaOMIMX O€30MacHOCTh JKCIUTyaTalluu
aBTOTPAHCIIOPTHBIX CpeACTB. OHU HE TOJIBKO OCIIOKHSIOT IBHKEHHUE TPAHCIIOPTA, HO
Y MOTYT €€ MPUOCTAHOBUTD.

MeTteoposoruueckiue YCJIOBUS XapaKTEpU3YIOT COCTOsIHME aTrMoc(epbl U
atMocepHbIx mpoueccoB. MereoycioBuss B Cubupckom dDenepaabHOM OKpyTe
MOTYT OBITh JUIMTEIBHO BIIMAIONIMMH, HAmpUMep, B 3UMHEE BpEeMs B TEUCHHE
JUINTEJIBHOTO BPEMEHU MOTYT OBbITh HH3Kas TEMIlepaTypa, METENd, CHEronajsl,
TOJIOJEN.

Haubonbias creneHb 0€30MacCHOCTH TPAHCIIOPTHBIX CPEICTB OIpeneseTCs
HaJIMYHUEM OCAJKOB, YXYAUIAIOIUX HE TOJBKO JaJbHOCTh BHIMMOCTH, HO U CLICTHBIE
KAaueCTBa LIUH C JOPOKHBIM NOKPBITHEM.

B ycnoBusix CuOupu temmeparypa U COCTOSIHUE TOUYBbI OKa3bIBAalOT BIUSHUE
Ha BO3MOXXHOCTb MCIOJIb30BaHUSI M CPOKH CYIIECTBOBAaHUS aBTO3UMHHUKOB. K
aBTO3MMHHMKAM OTHOCSITCSI CE€30HHBIE JOPOTH, COOpPYKEHHbIE M3 cHera W japaa. llo
IPOJOJDKATEIBHOCTH  3KCIUTyaTallMd TO  IOAPA3NEISAIOT: Ha  PEryJIspHBIE,
BO300OHOBJISIEMbIE KaXAYI0 3UMY; BPEMEHHBIE, UCIIOJIb3yEMbIE€ B TEUEHUE OJHOIO WU
JIBYX 3UMHHUX CE30HOB; Pa30BOI0 IOJIb30BaHUS, CIyXallhe ISl OJHOKPATHOIO
IIPOITYCKAa TPAaHCIOPTBI» CPEACTB. ABTO3MMHHMKH IMPOKJIAABIBAIOT HAa CyLIE WIM IO
by PEK, 03ep Moper. Benyiien xapaKTEpUCTUKOM, OIPEIENISIONEH BO3MOXKHOCTD
IKCILTyaTallM aBTO3MMHHUKOB, SIBJSIETCS IONyCTHMasl Harpy3ka Ha JIEASHOE MOJIOTHO

A0pOoru B 3aBUCHMMOCTH OT TOJIIOWHBI JIbJA. I[J'IH obecrieueHnss 0€30IaCHOCTH
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JIBUKCHHSI 1O TpaHUIE JEeIOBOM TMepernpaBbl YCTAHABIMBAIOT BEXW W 3HAKH
JOTYCTUMOW HArpy3KH, CKOPOCTH TPaHCIOPTHBIX CPEACTB, MHTEPBAJbl JIBUXKEHUS,
yacbl paboThl, 0coOble yClOBUsA IBWXKEHHUS U T.1. Ha mepempaBe He AOIMycKaroTCs
ocTaHOBKa u 00roH. IlepeBo3kM maccaKMpoB uepe3 JIelOBble TMepernpaBbl
3ampemaorcd.  [Ipy  MOBBILIEHMHM — TEMIEpaTypbl — Hecylas  CIIOCOOHOCTb
aBTO3UMHUKOB CHIKaeTcss. OHU CTAHOBSITCS OTIACHBIMH IS IBYOKEHUs [21].

BaxxHo oOTMeTUTh, 4YTO COCTOSHHE TIOYBBI — 3TO TJIABHOE YCIOBUE
(YHKIIMOHUPOBAHHUS HE TOJIBKO AaBTO3UMHHUKOB, HO U PETYJSPHBIX JIOpOT,
JEUCTBYIOIIMX BCECE30HHO. B MEXKCE30HHBIM IEpHUOJ 3UMA-BECHA, KOTOPBIN
Xapaktepusyercs B yciaoBusx CuOupH OOMIBHBIM TasHUEM CHETa, TPYHT JOPOKHOTO
3€MJITHOTO TI0JIOTHA MEPEYBIaXKHSETCS, U €r0 MPOYHOCTh CHUXKAeTCs. Pa3KiKeHHbIN
TPYHT OKa3bIBaeT cliadoe COMPOTUBJICHUIO HArpy3Kke, CO37aBacMON KOJecaMH
aBTOMOOWJII Ha JOPOXKHYIO OJEXKIy. DTO HNPHUBOJUT K TOSABIECHUIO MPOrHOOB Ha
Joporax, KOTOpbIE IIOCJI€ CHSTHS HAarpy3Kd HE BO3BpALIAlOTCS B IIPEXKHEE
MOJIO)KEHHE. DTO CE30HHOE€  BpEeMs SBISETCS CaMbIM HEOIArompHsTHBIM IS
HKCIUTyaTallM JIOPOT, KOTOPbIE BBIMOIHSIOT CBOU (DYHKIMHU B OOJbILEH CTENEHU 32
CUeT JOPOKHOW OJEXKIbl W TIOABEPKEHBI paspymieHuto. [loaToMy mNpoYHOCTH
JIOPOKHOM OAEKIbl HMMEET BaXHOE 3HA4YeHHE JUIsl O0OecleyeHUs BO3MOYKHOCTU
0e30MacHOM AKCIUTyaTallui TPAHCIOPTa B MEXKCE30HbE 3MMa—BeCHAa. DTO O3HAYaeT,
YTO COCTaB JIOPOKHBIX TMOKPBITHIA JOKEH 00ecTieunBaTh HEOOXOAUMYIO IPOYHOCTbD,
9TOOBl CE30HHOE BpeMs OBLIIO OJarompusTHBIM JJIs SKCIUTyaTallMd JIOpor. A s
3TOT'O BaYKHO KCIOJIb30BaTh MOAU(DUIIMPOBAHHBIE COCTABBI JOPOKHBIX TOKPBITHIA.

[louBeHHass Boma, KOTOpash HAXOAWTCA B TPYHTE 3E€MIITHOTO TIIOJOTHA,
CHOCOOHA MOCTOSTHHO MEPEMEIAThCsl OT MECT 0oJiee HarpeThiX K 00Jee XOJOIHBIM,
oT Oosee yBIaXHEHHBIX K Oosiee cyxum. TakuM oOpa3om, Boja, MPOHUKAS B MOPHI
3eMJITHOTO TIOJIOTHA, CIIOCOOHA 3aMep3aTh U YBeIUUHMBaThCs B 00beme Ha 1/11 vacThb
OT CBOET0 MepBOHAYAILHOIO 00bEMa B Cllydyae MOHMKEHUSI TEMIEPATyphbl MOYBBI 10
OTpHIIATENBHBIX 3HAUeHMM. [IpHr oTTanBaHUM rpyHTa MPOUCXOIUT OOPATHOE SIBICHHUE:

AOpOXKHasA OACKOAa OCCHAacCT, €C HCECyIIasi CITOCOOHOCTh CHHIKAETCH. HOBTOMy B
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BECEHHUN TMEepUOJ, Ha JOpOorax MOryT BBOJUTh OTpPaHUYEHUE [JIs1 JBUXKCHUS
TPAHCTIOPTHBIX CPEACTB OOJBIION IPY30MOTbEMHOCTH.

Ecin B Mexce30Hbe 3UMMa-BeCHa Ba)XHOE 3HAUCHHE HMMEET HW3MEHEHUE
TEMIEPATypPhl OT MOJIOKUTEIbHBIX 3HAYEHUM K OTPUUATEIbHBIM, YTO BO3JCHCTBYET
Ha TIOYBEHHYIO BOJly, KOTOpasi CIOCOOHa MPOSIBIATH CBOU OCOOCHHBIE (hU3MUECKHE
cBoiictBa. To B 3umuuii nepuon B Cubupckom DenepaibHOM OKPYre CKOJIb3KHE
JOPOTH  SIBIIIIOTCS, COIVIACHO ~ CTAaTHCTHKE, OJHOM W3 TJIABHBIX MPUYUH
aBTOTPAHCIIOPTHBIX aBapuil M KaTacTpod, KOJUYECTBO KOTOPBIX COTJIACHO
cootBeTcTBYeT 30 %.

lNonmonenom Ha3bIBalOT 0Opa30BaHUE CJIOS Jibja HA MOBEPXHOCTH JOPOKHOIO
nokpeITus. ['ononen oGpa3yeTcsi B pe3yibTaTe BBINAICHUS IO/ WJIH MOPOCH TIPH
MOJIOKHUTENbHON Temmeparype Bosayxa (+3 °C) Ha TOKpPBITHE C OTPHUIIATEIHHOM
temriepaTypoil. B 95 % ciydaeB nosiBjieHue roiosieaa NpoOUCXOUT MIPH TEMIIEpaType
BO3ayxa, npudamxkaromeics Kk 0 °C, 1 OTHOCHUTEIBHOM BIIAXKHOCTH Bo3ayxa oT 80 10
100 %. Ilpu BO3HHKHOBEHHH CKOJIB3KOCTH KOI(PQPHUIMEHT CIEIUICHUS IIHH C
MOBEPXHOCThIO joporu ymenbmaercs no 0,08-0,15, 4yro mpuBOAUT K pe3KOMY
CHIDKCHHIO Oe30omacHOCTH JBrkeHus [22]. B rtabmume B mpencraBieHs
KOO (PUIIMEHTH CIETUIEHUS aBTOMOOWJIBHBIX IIWH C PAa3HBIMH TOBEPXHOCTSIMU
noporu. Haumensiiee 3HaueHre uMeeT KOIPOUIMEHT CUETIJICHUS aBTOMOOMIIbHBIX

IIMH C MIOBEPXHOCTHIO OPOTU, NOKPHITOi JibaoM. IIpencraBieno B Tabmauue 2.

Ta6nuna 2 — KoadduureHTs! crienieHus aBTOMOOUIIbHBIX IITMH

Acdanbr
Koaddurment YUCTBIN IPSI3HBIN
CLCTIIICHUS . . | 3aMacaeHHBIN . . | OUEHb | ToJojenq
CyXOH | MOKpBIH CBIPOM | MOKPBIiA .
MOKpBII
0,8 0,4 0,15 0,07 0,2 0,3 0,025

KoaddunmenTt cuerieHuss 3aBUCUT OT THIA M COCTOSHUSI TOKpbITHsA. Ha
JIOpOTax C TBEPJBIM MOKPHITHEM BEIMYMHA KOd(DPUIMEeHTa CreTieHns] 00yCI0OBICHA

I'’ITaBHBIM 06p8,30M TPCHHUCM CKOJILXKCHHA MCKIY IIMHOM M ,Z[OpOFOﬁ H B3aHUMO-
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JeCTBUEM YacTUI[ MTPOTEKTOpa M MHUKPOHEpoBHOCTeW mokpeiTus [23]. Ilpm
CMA4YMBAaHUU TBEPJOTO TMOKPHITHS KOA(D(PUIIMEHT CLEIJICHUS YMEHBINACTCS BeChMa
3aMETHO, YTO OOBSICHAETCS 0Opa30BaHMEM IUICHKH U3 CJIOS YACTHUI[ TPYHTa U BOJIBI.
[Inenka pasnenser TpyUIMECs MOBEPXHOCTH, OCJIA0JsAs B3aMMOACHCTBUE LIMHBI H
MOKPBITUS W YMEHbINass Kod(pduuueHT cueruieHus. [Ipy CKOJbKEHUU IIMHBI TI0
Jopore B 30HE  KOHTakTa  BO3MOXHO  OOpa3oBaHHE  3JIEMEHTapHBIX
TUJPOJIMHAMUYECKUX KIHUHBEB, BBI3BIBAIONIUX MPUIOJHUMAHUE 3JIEMEHTOB IIMHbI
HaJ] MUKPOBBICTYIIaMU MOKPbITUS. HenmocpeacTBEHHbIN KOHTAKT IIMHBI U JOPOTH B
THUX MECTaxX 3aMEHSETCS JKUIKOCTHBIM TpPEHUEM, MPU KOTOPOM KOIPPHUIIUECHT
CLEIUICHUS] MUHUMAJIEH.

Ha nedopmupyembix mgoporax KkKod(PQUIMEHT CLEIJIEHUS 3aBUCUT OT
CONPOTUBJICHUSI TPYHTA CPE3Y U BEIUYMHBI BHYTPEHHETO TPEHUS B TPYHTE. BBICTYTIBI
MPOTEKTOpa BEAYIIEro KOJeca, MOrpyXkasich B TPYHT, 1eDOPMUPYIOT U YIUIOTHSIOT
ero, 4YTO BBI3bIBACT YBEIMYCHUE compoTuBIcHUs cpe3y [24]. Omnako mocne
HEKOTOPOTO TpeJiesla HAUMHACTCS pa3pylICHUE TPyHTa, U KOA(DPUIUEHT ClEIICHUS
YMEHBIIIAETCSL.

Ha Benmnunny ko3¢ duirieHTa CleruieHus BIUSET TaKKe pUCYHOK MTPOTEKTOpa
muHbl. [IMHBI JTEerkoBBIX aBTOMOOWIIEH WMEIOT MPOTEKTOP C MEJIKUM PHUCYHKOM,
00eCIeYnBaOIINM XOpOIllee CIETUICHHE Ha TBEPIbIX MOKPHITUAX. [IIHMHBI rpy30BBIX
aBTOMOOMJIEH HMEIOT KPYMHBIM PHUCYHOK MPOTEKTOpa C IMIMPOKUMHU U BBICOKUMH
BBICTyIIAMH-TpYHTO3allenaMiu. Bo Bpemsi JBMKEHUSI TPYHTO3AlENbl BPE3aIOTCS B
IPYHT, yJydllas OpOXOJUMOCTb aBTOMOOWIs. VcTupaHue BBICTYNOB B MpoOIECcCe
SKCIUTyaTallMK YXYIIAeT CICIUICHUE IUHBI ¢ Aoporoi [25].

[Ipu yBenuueHUn BHYTPEHHETO JIABJICHUS B IIMHE KOYPOUIIMEHT CIIETUICHUS
BHayaje YBEJIMYMBAETCS, a 3aTeM yMeHblaeTcs. MakcuMallbHOE 3HaueHHE
kod(dduimenTa CUEMJIEHUsST COOTBETCTBYET MPUMEPHO BEIUYWHE JIABJICHHS,
PEKOMEHAYEMOT0 JJIsl TAHHOW IIUHBI.

[Ipy MOJHOM CKOJIBKEHUUW IIWHBI MO Jopore (OyKCOBaHUE BEAYILIUX KOJIeC
WM 103 TOpMO3AuX KoJiec) BennuuHa ¢ ( KodDPUIIMEHT CIETUICHHs) MOXKET OBIThH

Ha 10-25 % w™eHblie MakcumanbHOU. Koadp(uuMeHT nomepeyHoro CclemjieHus
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3aBHCHUT OT TeX e ()aKTOpoB, U ero oOblyHO mpuHUMaioT paBHbIM 0,7. CpemgHue
3HaYeHUs] Kod(p(uUIMEeHTa CUEIUICHUs KOoNeONmoTcs B IHUpoKux mpenenax ot 0,1
(o6nenenenoe nokpeitre) 10 0,8 (cyxoe acdanbTo- U IEMEHTOOCTOHHOE TIOKPBITHE).
CuerieHne MIMH C JOPOTOMl WMEET TEPBOCTENEHHOE 3HAYCHUE IS
0e30MacHOCTH JABUKEHUS, TaK KaK OHO OIPaHUYMBAET BO3MOXHOCTh MHTEHCHBHOIO
TOPMOEHUS U YCTOMYUBOTO JBUKEHHUSI aBTOMOOMIIA 0€3 MOMEePEYHOr0 CKOJIBKEHUS.
HenocraTtounas BennunHa KO3 GUIIMEHTA CUETUICHUS SBISAECTCA MPUUUHON B
cpenieM 16 %, a B HeOnarompusTHbIE TepuoAbl roga — g0 70 % T0pOXKHO-
TPAHCHOPTHBIX NPOUCIIECTBUNA OT OOLIEro MX 4ucia. MexXIyHapoJHOW KOMHCCHEN
no Oopb0€ €O CKOJIB3KOCTBIO JTOPOXKHBIX MOKPBITUNA YCTAHOBJIEHO, YTO BEJIMYHMHA
K03 puIMEHTa CUEIUIEHHS N0 YCIOBUSAM 0€30MaCHOCTH JBM)KEHHUS HE JOJIKHA OBITh

Mmensbiie 0,4.

3.2 FOJIOJIG,[[ KaK OIIaCHOC SABJICHHC Ha JOPOIrax

B Tabmune 3 mpeAcTaBiieHbl  3HAYEHUS  OTHOCHUTEIBHOIO  pUCKa
IIPOMCIIECTBHM C TpaBMatu3MoM. Kak crnexmyer W3 aHain3a JSTUX 3HAYCHUM,
HanOonbui  puck Bo3HMKHOBeHUs JITII xapaktepeH st JOpOTH, TOKPBITOM

MOKPBIM CHETOM HJIH JIbJIOM [26].

Tabmuua 3 — OTHOCHUTENBHBI PUCK NPOUCHIECTBUNA C TpPaBMATU3MOM,

CBA3AHHBLIX C PA3JIMYHBIMHW BHCITHUMHA YCJIOBUAMU

OTHOCUTENBHBIN
dakTop 3HadyeHue (HaKToOpoB
pHUCK
Cyxo€e pOBHOE MOKPHITHE 1,0
Mokpoe pOBHOE MOKPBITHE 1,3
JIopoKHBIE yCIOBUS CnaxoTh (MOKpPBIN CHET) 1,3
Jlopora, moKpbITasi CHEroM UJjiv 25
JBJIOM ’
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[Ipu 3TOM BaKHO OTMETHUTh, YTO CHEXKHBIM MOKPOB Ha Tepputopuu Cubupu
conepxkutcs 150-170 nueit. A Hanu4ne cHETa Ha MPOE3KEH YacTH y>Ke C BBICOTOU B
3-5 cM TpebyeT HeoOXOAMMOCTh CHUKEHHUS CKOPOCTH ABUKEHUS aBTOMOOWIIEH, a
IIPY BBICOTE CBBIIIE 25 CM JIBUKEHUE CTAHOBHUTCS HEBO3MOXHBIM. Y IIJIOTHEHHE CHETA
KOJIECaMU JIBIKYIIMXCS aBTOMOOWJIEH MPUBOJIUT K CO3JaHUIO CHEXHOTO HakaTa Co
CKOJIB3KOW MOBEPXHOCTHIO, KAK 3HAYUMOTO 3UMHET0 MPUPOAHOTrO (hakTOpa, KOTOPHIH
YTO MPUBOAUT K pocTy pucka BosHukHOoBeHUs J{TII. Ha pucynke 10 mpemncraBiieHbI

OIIaACHBIC CUTyallMH Ha CKOJIB3KUX JOpOorax.

OITACHBIE
DOAKTOPEI
v v v
] o I[TPOBYKCOBKA o
VKCOBK ! >
IMTPOBEYKCOBKA TIPH [TOJTBEME 3AHOC

Pucynox 10 — OnacHbIe cHTyaIuy Ha CKOJIB3KHUX JOPOTax

W3BecTHO, 4TO OCHOBHBIM CIIOCOOOM 3aIUTHI JOPOT OT CHEXXHBIX 3aHOCOB H
O0opbObI ¢ HanensMu B Poccum sIBISiETCSl CHETOOUMCTKA. DTO OJMH U3 Hauboiee
pacnpoCcTpaHEHHBIX BUJOB padOT MO 3UMHEMY COJEPKaHUIO IOPOT, HO B TO K€ BpeMsI
TPYIOEMKHAN U TOPOTOCTOSIUH.

Hamu Obl1 mpoBeleH aHaMM3 OTEYECTBEHHOTO U 3apyO0eKHOTO OIBITA,
KOTOPBIN MPOBOIWIICS B PA3HBIX CTpaHaxX Mupa. Pe3ynbTaThl aHanm3a IMOKa3ald, YTO
3aJa4ya TMpeJOTBpalleHUus OO0pa3oBaHHs ToJjiojiefa — OTO HEJOMYyIICHHE ATOTro
OIACHOTO SIBJICHUS Ha J0porax, a He Oopb0a ¢ yxke oOpa30BaBIIUMCS JIbIOM U
HakatoM. U 310 sBIIIeTCsl HanboJee MePCIEeKTUBHBIM METOJIOM, KOTOPBIH KOPESHHBIM
00pa3oM MEHSET HICOJOTHI0 3UMHETO Cofiep kaHus popor [27].

TexHnomorun mnpeAoOTBpalieHUsT 3UMHEH CKOJB3KOCTH, OCHOBaHHBIC Ha
MPEBEHTUBHOM 00pabOTKEe TMOKPBITHS, CBOEBPEMEHHOCTh KOTOpPOH Tpedyer
WCITIOJI30BaHUsI MH(GOPMAIIMOHHBIX CUCTEM O TIOTOJHBIX YCIOBUSIX C MPUMEHEHHUEM
TATYMKOB, YCTAHABJIMBACMBbIX KaK B TIOKPBITHE, TaK W BJIOJb JIOPOTH, a TaKXKe

KOMIIBIOTCPHBIX IIPOIrpaMM, KIIMMAaTHYCCKHUX KapT, KOTOPBIC IIO3BOJIAIOT 00ecrneynTh
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0€30MacHOCTh JBWIKEHUS, YMEHbBINIAsl KOJWYECTBO OOpaOOTOK M HCIOJIH30BAHUS
AHTUTOJIONIEAHBIX peareHToB. OJHAKO TaKWe TEXHOJOTHHU HE IOCTYIHBI JUIsl pEUICHUS
npoOiemMbl 3UMHEH CKOJIB3KOCTM Ha Jjoporax Poccuu BBHAY KOJIOCCaTbHBIX
(UHAHCOBBIX 3aTpaT U JOKAJIBHOTO P QeKTa.

Poccuiickumu  ydyeHbIMH  pa3paOOTaHbl AHTUTOJOJICAHBIM HAMOJHUTEIh
«"pUKOID» M TEXHOJIOTHSI €r0 NMPUMEHEHHUs] B cocTaBaxX ac(hanbTOOETOHHBIX cMecen
JUIS. IPUJAHUS TOKPBITUIO aHTUTOJIOJEAHBIX CBOMCTB. DTOT MaTepual, CIoco0 ero
MPUTOTOBJICHUS] U MPUMEHEHHSI B COCTaBaX ac(paibTOOECTOHHBIX CMECEH 3alUIICHBI
nareHtamu B Poccum u  EBponelickum  marentom. Ha wmarepman  «I'pukom»
paspabotansl TY 5718-003-05204773-94.

B omimume oOT mpeBeHTUBHOW 00paOOTKH, TMPUIAHUE TOKPBITUIO
aHTUTOJIOJIEAHBIX CBOMCTB MyTeM BBeAeHUs «I'pukosia» B achanbTOOETOHHYIO CMECh
MO3BOJISIET 00ECIIEYUTh AaHTUTOJIONIEIHBIN 3(PdEKT Ha TOKPBHITUUA B 3UMHHUI MEPUOJ B
TeueHue 5—6 et ero 3kcrutyatanuu. Kpome Toro, 3T0 Ja€T BO3MOKHOCTB:

- TOBBICUTH 0€30MaCHOCTh JBWIKEHHSI TMPU HACTYIUICHUH TOJIOJEIHBIX
YCJIOBUH, IPEAOTBPAILAs JIOKAIbHYIO HaJle[lb, CHE’KHBIN HaKaT;

- TPOJJIMTh CPOKM Hadajia MPOBEACHUS MEPONPUATUNA MO 00ECIECYEHUIO
TpeOyeMbIX TPAHCIIOPTHO-IKCILTyaTAIIMOHHBIX XaPAKTEPUCTUK JTOPOKHOTO MOKPHITHS
B 3UMHUU MIEPUOJT;

- COKpaTUTh TPYyJI03aTpaTbl U KOJHUYECTBO MPUMEHSEMbBIX XUMHUUYECKHUX
pPEareHTOB,;

- CHHU3UTh KOPPO3HMOHHOE BO3JEHCTBUE HA TPAHCIOPTHBIE CPEIACTBA H
HETraTUBHOE PKOJIOTHYECKOE BO3ACHCTBHUE.

AHTUTO0JIOJICIHBIN HAMOJHUTENb «I PUKOI» 3TO TOHKOJAUCHEPCHBIN MOPOIIIOK,
MOJIy4yaeMblid MYyTEM COBMECTHOTO W3MeJbueHHs XJopucthix coneit (90 %) wu
ruapododu3aTopa Ha OCHOBE KpeMHUOpraHu4ecKux npoaykToB (10 %).

Matepuan «['pukoin» TOTOBAT Ha 00OPYIO0BAHUH, BKIIOUYAIOIIEM CYIIMIIBHBINA
O0apabaH ¥ MEJBHMIYy HEMPEPHIBHOTO WM LMKJIHYECKOTro nciicTBus [28]. Pearenr
BBICYIIIMBAIOT M TIEpen U3MelbueHueM no0amisior ruapodobdusarop. I[locne

COBMECTHOTO M3MENbUYECHMS peareHtra u rujpododusaropa mojiydaemblid MaTepHal
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npuobperaer rUApPO(OOHBIE  CcBOiicTBA. (DHU3MKO-MEXaHMYECKHE  IOKa3aTeNu

AHTHUTOJIOJICOAHOI'O HAITIOJIHHUTCIIA «I’ PHUKOJD» ITPUBCIACHLI B Ta6J'II/II_[e 4,

Tabmuus 4 — @Ou3uKo-MEXaHUYECKHE MOKA3aTeId aHTUTOJIOJIEIHOTO

HaIIOJITHUTCIISA «FpI/IKOJI»

HanmenoBanue nokasarenci ‘ Hopma
3epHOBOM cocTaB, % 1Mo Macce, He MEHee:
Meinbue ot 1,25 mm g0 0,071 MM 100-80 % 1o macce
[TopucrocTs, % 1m0 00BeMy, He Goliee 30
Habyxanue o0pa31oB U3 cMecu MOpouIka ¢ OUTyMOM, 15
% 1o 00beMy, He Ooliee ’
[TokazaTenar OUTYMOEMKOCTH, T, HE OoJiee 50
Bnaxnocts, % 1o Macce, He Ooee 0,5
I'mnpodoO6HOCTH (YCTOHIMBOCTD K BOJIC), U, HE MCHEE 24
[Topomrok ot cBeTIO-cEPOro 10
Bueurnuii Bua TEMHO-ceporo 1nBeTa. OTTEHOK
He HopMmupyertcs. bes 3anaxa.
[lenounocts, pH 8-9
MaccoBast 105151 XJ0pua0B, %, HE MEHEe 90,0
MaccoBast 107151 HEpaCTBOPUMBIX B BOJAE BELIECTB, %o, 100
He Oonee ’
HacwkimHast InioTHOCTS, I/11 1300
Y IiesbHasI IOBEPXHOCTB, CM*/T 3000
Temneparypa BocriaMeHeHHs He ropur, He BbIIENSIET Ta30B
IIpenesnnl B3pbIBOONACHOCTH He B3pbiBOOIIaceH

['unpodoOHOCTH MO3BOJISIET MAaTEpUATy XOPOIIO COBMEIIATHCS C OUTYMOM U
MPOJIOHTUPOBATh AHTUTOJIOJNIEAHOE neiicTBue. Ha mpousBoactBe ruapohoOHOCTH
OMPENAETSIOT AKCIPECC-METONOM: Karulsl BOJBI  JOJDKHA  YAEpXKHUBAThCS  (HE

BIIUTHIBATHCS ) HA TIOBEPXHOCTH oOpasiia Marepuaia «[ pukom» He meree 45 MUH.

3.3 Pexomenauu no ynpaBieHHIO aBTOMOOUIIEM Ha CKOJIB3KOM J0pore

daxToppl 6€30aCHOCTH aBTOMOOMJISL HA CKOJIB3KOM JOpOre NpeACTaBIEHbI HA

pucynke 11.
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Ha pnoporax, umeromux MOKpoe, 00JieleHeN0oe, 3aCHEKEHHOE IOKpbITHE
yYMEHbIIAETCS KOAIPPUIUEHT CLEIJICHUs] KOJIEC C JOPOroi, BCJIEACTBUE YEro
BO3HHMKAeT OOJbIIasgs BEPOSITHOCTh MPOCKATIB3bIBAHUS U MPOOYKCOBKU IIMH
aBTOMOOMIJIA 00 MOBEPXHOCTH Jtoporu. [loaTromy BoguTEN0 HEOOXOIUMO CIEAUTH 32

HN3MCHCHUAMU ITOKPBITHA JOPOXKHOI'O IIOJIOTHA.

(I)aKTOp]':»I 0€30ITaCHOCTH aBTOMOOILIA IIpH ToJIoJIeac

! | ! !

Topmosmbie S v 3
CROIICTRA Y CTOITITBOCTD YIpaBIAeMOCTh CLEmmseMocTh
IIpomonpHas ITonepeuHas

Pucynoxk 11 — ®akTopsl 6€30MacHOCTA aBTOMOOUIIS MPH TOJI0JIE/Ie

[To BO3MOKHOCTH clieflyeT 00be3KaTh YYACTKU MPOE3KEH 4acTH, UMEIOIINe
MacjsiHble U He(TSHBbIE TATHA, CBEXKEMOJIOKEHHBIM ac]aybT, JyXHu, HEOOIbIINE
YYaCTKH, HOKPBITHIE JIJIOM WJIA TAIOIIMM CHETOM, CHEXKHBIEC U MECYaHbIe 3aHOCHL. BO
BCEX cChydyasx Oe3omacHed BCEro JBUTAThCA IO MPOJIOKEHHOW JAPYTUMH
TPAHCIIOPTHBIMU CPEACTBAMU KoJiee. Haxopnsmuecs B HEHM KOJeca UMEIOT JIydllee
CUEIUICHUE C JOPOKHBIM MOJOTHOM. [lepBbie Karm 0K Ha NPOE3KEeN YacTu Uiu
CBIPBIC JIUCThS JIENAIOT MOKPBITHE JOPOTH CKOJIB3KUM, Kak Jies. OcOOEHHO OmacHbI
YYaCTKH JOPOr C HEPACTASBIIHUM JIbJIOM, KOTOPbIE MOTYT BCTPETUTHCS B TEHU OT
31aHUA U JepeBbeB. Kpome TOro, B O4€Hb CWIBHBIM MOpPO3, BBIXJIOIIHBIE Ta3bl
aBTOMOOWJIEH 3aMep3al0T W, OCaxJasich Ha acdanbTe, MOTyT 00pa3oBaTh TOHKYIO
IJICHKY Jbaa. [Ipu 3TOM pa3nuuuTh €€ JocTaTtouHo TpyaHo. HaumHats qBMO>KEHHE HA
CKOJIb3KHUX JO0pOorax HaJo C BbIPABHUBAHUS MEPEIHUX KOJEC, MJIABHO HAXKUMas Ha
neaalib NOAa4Yu TOIUIMBA. TporaTbCsi ¢ MECTa PEKOMEHIYETCSl KaK MOXKHO MEJICHHEE,

IpU S3TOM YBEJIWYMBAETCS CIEIUIEHUE KOJIEC C MOBEPXHOCTBbIO noporu. Ilpu
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npoOYKCOBKE aBTOMOOWJISI CJEIyeT MOMJIOXKUThH MO BEIylIMe KoJieca PE3UHOBBIN
KOBpPHUK, TpSIKH, BETKH AEPEBbEB WM MOJCHINATh IOJ HHUX MecOK. be3zomacHoe
JBIDKEHHE HA TPAHCIIOPTHOM CPEACTBE B TaKUX YCJOBHUSX oOecredyaT HEBBICOKAs
CKOPOCTb, YBEIMUEHHAS TUCTAHIUS 1 OOKOBOW MHTEPBAJ.

[Ipu nBUXKEHUU Ha CKOJIB3KOM Opore He0OXOJIUMO CTapaThCs MOAACPKUBATD
BBIOPAHHYIO CKOPOCThH IMOCTOSIHHOW, paboTas menaiblo MoJadd TOIUIMBA IUIABHO U
msarko. [lepen mpoes3ioM nmepekpecTka cleayeT 3apaHee CHU3UTh CKOPOCTh, TaK Kak
Ha 9TOM YYacTKe JIopora OCOOEHHO CKOJIb3Kas (M3-3a YaCThIX TOPMOKEHHUHN JPYrux
BoauTenell). B 3TOoM cimydae HEOOXOaUMO OBITH TOTOBBIM OCTAHOBUTH CBOE
TPAaHCIOPTHOE CPEACTBO B JIOOOM MECT€, YYHUTHIBAs HEONBITHOCTh JPYTUX
BOJUTENIEH, KOTOPbIE MOT'YT HENPABWIIBHO PACCUUTATh CKOPOCTh M TOPMO3HOM IYTh
WIM HE CIPAaBUThCS C YINpaBIEHUEM CBoero aBToMoOwis. Ilpu mpoxoxaeHuu
IOBOPOTOB HA CKOJIB3KOM JOpOre BO3MOKEH 3aHOC aBTOMOOWJIS M BBIE3]l €ro Ha
BCTPEUHYIO N0JIocy. be3omacHblil TOBOPOT BBIMOJIHAETCS Ha HEOOJIBIIONW CKOPOCTH, €
BKITIOYCHHEM TIOHI)KEHHOW TIepeIaull U TUIaBHBIM BpallleHUEeM pyJieBoro koieca [29].

B Ttabmuue S5 mnpexacraBieHbl mapaMeTpbl O€30MAaCHOTO JBWXKEHUS B
3aBUCUMOCTH OT COCTOSIHUSI IOPOKHOTO MOJIOTHA.

Ha ckonb3KkuX nmojbeMax Helb3sl PE3KO TOPMO3HUTh U YBEJIMYUBATH CKOPOCTb,
TaK Kak CYIIECTBYeT OMNACHOCTh NPOOYKCOBKM U OCTAaHOBKHM TPaHCIOPTHOIO
cpenctBa. lloaToMy HeoOXoauMMO 3apaHee NPABWIBHO paccyuTaTh M BHIOPATH
ONTHMAJIbHYI0 ckopocTh 1 nepeaauy [30]. Ha ckonb3koit jopore pe3ko TOpMO3UTh C
MOJTHOM OJIOKMPOBKOM KOJIEC O4YeHb omacHo. [Ipu 3ToM mepeaHue u 3ajJHHE KoJjieca
TPAHCIOPTHOTO CPEACTBA HE BPAILAIOTCS, PYJIEBOE KOJIECO MEPECTAIOT MOAYUHATHCS
BOJAMUTEII0 M aBTOMOOWIb [0 MHEPLUM HAaYMHAET JBUTATbCAd B IPOU3BOJIHLHOM
HampaBieHuu. Camble Oe30macHble CHOCOObI TOPMOXEHUS B 3THUX YCIOBHSX —
IPEepPBHIBUCTOE HA TpaHU OJOKUPOBKH KOJIEC M TOPMOKEHHE JBurareiieM. B mepBom
cllydae Kojieca HE yCHEBAOT 3aCKOJIb3UTh M0 MOBEPXHOCTH JIOPOTH, & BO BTOPOM OHHU
HAaYMHAIOT Bpalatbcs MemjieHHee. I[lpu »TUX crnocobax TOPMOKEHHSI BOAMTEIb
COXpaHsi€T KOHTPOJIb 3a CBOMM TPAHCIOPTHBIM CPEACTBOM, KOPPEKTUPYS

HarpaBJICHUC ABHIXCHHUA PYJIICM. HpI/I 9TOM KOJICCA—TPaHCMHUCCHUA—ABUIAaTCIIb
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JOJIXKHBI OBITH CBS3aHBLI B CAHNHOC LCI0C. HOBOpOTBI HCO6XOI{I/IMO npoxoanTh 110

MaKCUMaJIbHOMY PAJNYCy C MIOCTOSIHHOW CKOPOCTBIO.

Tabmuma 5 — [TapameTpsl 6€301aCHOTO ABMKCHUS

Cocrosane be3omacHbrit
CxopocTb be3onachas 9
JOPOKHOTO OOKOBOI MHTEPBAI
HonoTHa (achabT) JBIDKEHUS B (KM/4) | JUCTaHLHUS B (M) B (M)
40 24 u Ooiee 1,2 u Ooinee
Cyxoii 60 43 u 6onee 1,5 u 6onee
90 80 u 6oiee 2,0 u Ooinee
110 110 u Oosee 2,3 u Ooinee
40 29 u 6onee 1,2 u 6onee
Blask L 60 53 u Ooitee 1,5 u Oonee
90 103 u Ooitee MaKCHUMaJIbHBIN
110 145 u 6onee MaKCHUMAaJIbHBIN
40 41 u 6onee MaKCHUMAaJIbHBIN
3acHEKSHHBIH, 60 79 u Gonee MaKCHUMaJIbHBIM
YKaTaHHBIN 90 160 u 6omnee MaKCUMaJbHBII
110 230 u 6onee MaKCHUMAaJIbHBIN
40 51 u Ooiee MaKCHUMaJIbHBIN
Tomone 60 103 u Ooitee MaKCHUMaJIbHBIN
90 215 u Gonee MaKCHUMAaJIbHBIN
110 312 u Oonee MaKCHUMaJIbHBIN

JIto6oe ABMKEHUE W MAHEBPHI HA CKOJB3KOUW JOPOTE JOKHBI BBITOIHITHCS
BOAUTENEM 0€3 pPEe3KUX IOBOPOTOB pPYJIEBOrO KOJECa, PE3KOT0 TOPMOXKEHHS U
nepekirodyeHus nepeaad. [lemganu TopMo3a M mogauy TOIUIMBA HAXKUMAKOTCS MSITKO U

IIJTaBHO. praBJ'ICHI/IC aBTOMOOMIIEM TaKUMH criocooamMu COXpaHUT €ro

YCTOMYMBOCTh, CHIKAsl BEPOSITHOCTh 3aHOCOB W OMPOKUABIBAHHS. D(PGHEKTHUBHO
IPUMEHATh B O3TUX CJIydasx WMIMHBI C IIunamMyd. Ha CKOJIB3KOM J0pore Hy»KHO

NPUMEHATH OCOOble mpueMbl TopMOKeHHs. Camblii  3QQeKTHBHBIA  crocod

TOPMOKCHHU:I, HOSBOJ’IHIOIHHIZ COXpaHUTb KOHTPOJIb Haq aBTOMO6I/IJ'IeM,

MaHCBPCHHOCTb M n30eKaTh 6J'IOKI/IpOBKI/I KoOJIeC, — HpepBIBHCTBIﬁ, T.C. «HaXaJl—

ornmyctui». Ilpu 53TOM HEOOXOAUMBbIE JEHCTBUSI PYJIEBBIM KOJECOM HYKHO

MMPOU3BOAUTL Ha 3TAlIC «OTIIYCTUID», KOraa KOJICCa CBO6OI[HO BpaliaroTCs. Takum

o0pa3oM, BOAWUTEIb IOJHOCTBIO  KOHTPOJMPYET aBTOMOOWJIb, IMPOU3BOAUT
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HEOOXOJMMbIE MaHEBPHl U B TO K€ BpPEMsS OCYIIECTBISIET TOPMOXKEHHE. Takum
oOpa3oM, JBMXKEHHUE HA CKOJB3KOW JOpOre, JMODKHO OBITh Oojiee TUTaBHBIM,
BBIBEPEHHBIM, KOHTPOJIUPYEMBbIM, YeM Ha CyXOWl aopore, 0e3 pe3Kux MOBOPOTOB
PYJIEBOI0 KOJIECa, PE3KOI0 TOPMOKEHUS, PE3KOTI0 MEPEKIIOUEHHUS ITepeay.

Heo6xoaumo oTMETHTh, YTO 3aHOC BO3HUKAET M3-3a TOTO, YTO UHEPIUMOHHBIC
CWIbl TSAHYT aBTOMOOWIb BIEpE], a MepeHUE Kojieca YK€ BXOIAT B BHUpaX. IJTU
pa3ioXKeHUs] CUJl CIOCOOHBI HEOJAHOKPAaTHO 3aKpYyTHTh Ha CKOJIB3KOM Jopore
aBToMoOUIb. Bo BpeMs Hauana 3aHoca 3aJHHE KoJieca TPAHCIIOPTHOTO CPE/CTBA
«HAE3XKAlT» Ha NEpelIHHe, IMPU OBTOM TepseTcsl HEOoOXOAUMOE CLEIUIEHUE C
MIOBEPXHOCTBIO JIOPOTH, KOJIECa HAUYMHAS CKOJIb3UTh, CABUTAasi aBTOMOOUIIb B CTOPOHY.
[IprunHON 3TOMY MOXET MOCITYKHTh PE3KOE Ha)KaTUe Ha MeNallb TOPMO3a HIH
pPE3KOE YCKOPEHHE JBWKEHHS, CUJIbHBIM OOKOBOW BETEp, HEPAaBHOMEPHBIA H3HOC
IIMH, PE3KUH MOBOPOT PYJEBOro Kojeca. B 3aBHCHMMOCTH OT OOCTaHOBKH MOKET
IIPOU30UTH 3aHOC TNEPEIHUX WJIM 3aJHUX KOJIEC TPAHCIOPTHOIO CpPEACTBaA.
TexHruuecKkue MpHUeMbl YNPaBICHHUS aBTOMOOWJIEM B 3aBHCHMOCTH OT €ro MpHUBOJA
HECKOJIBKO OTJIUYAOTCs ApyT oT apyra [31].

3aHOC MepeHUX KOJIEC aBTOMOOMIISI IPOMCXOJUT Yalle BCEro Ha CKOJIb3KON
nopore. Bo3HuKaeT OH NHpu MOBOPOTE PYJEBOTO Kojeca, MpH 3TOM aBTOMOOMIIb
IPOCTO HE pearupyer Ha €ro M3MEHEHHue, JMOO HAYMHAeT MEIJICHHO CMEIaThCs B
CTOPOHY MO YBEJIIMYEHHOMY paauycy. B 3TuxX ciydasx paguyc moBOpOTa MEPEeIHHUX
KOJIEC TPEBBIIACT pPaJAMyC MOBOPOTa Kopmyca aBTomMoOuis. B aToi cutyanum
JNEUCTBUSL BOJUTEINSA JOJDKHBI OBITh OJMHAKOBBIMM HE3aBUCUMO OT TMPHUBOJA
TPaHCIOPTHOTO cpeacTBa. HeobxoaumMo cpasy ke YMEHBIIUTh CKOPOCTh aBTOMOOUJIS
(3HAYUTENIPHO YMEHBIITUTh YCUIINE HAXKATHUS Ha TIeJjalb ra3a) Tak Kak Mpy BHIOpAHHOU
CKOPOCTH LIEHTPOOEKHas CHJIa MPEBBIIAET CUITY CLETUIEHUS KOJIEC C IOPOroi. 3ateM
CJIEIYET IJIABHO BEPHYTH PYJIEBOE KOJIECO HEMHOrO Ha3zal. [Ipu TakoM TeXHHUYECKOM
npuemMe aBTOMOOWIL OBICTpEe HAYHET TMOBOpadyMBaTh, Kyda Bbl 3ammanupoBayiv
paHee, TaKk Kak IepeJHUE KoJieca BHOBb OOpETAOT HEOOXOAMMOE CLEIJICHHE C
JOporoi. OTOT TpHeM ObIBAET YacTO HEMOHSATEH HAYUHAIOIIMM BOJIUTEISIM.

EcrecTBeHHBIMU MX AEHCTBUsIMU OyJeT eile OoJibllie JOKPYTUTh PYJIEBOE KOJECO B
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CTOPOHY TIOBOPOTa, HO B 3TOM CJy4yae KoOJieca aBTOMOOWJISI BCTaHYT TIOUYTH
MEPISHANKYIIPHO €0 IBIKEHUIO W MPAKTUYCCKU TEPECTaHyT BpallaThCs, HAYHYT
ellle CHJIbHEE CKOJIB3UTh 10 TTOKPHITHIO IOPOTH.

3aHoC 3aJHEW OCH aBTOMOOWJIS TPOUCXOAUT B OCHOBHOM Ha CKOJB3KOU
nopore. IIpu 3ToM 3amHuE KoJieca aBTOMOOWIISI HAUMHAIOT CMEIIAThCS BIIPABO WIIH
BJICBO OTHOCHTEIHHO TIPSIMOJIMHEWHON TpPAaeKTOPHH JBMKEHUS TPaHCIOPTHOTO
cpenctBa. TexHWUYECKHE TPHUEMBI BBIXOJA U3 JTHX CHUTyallMid pa3IudHble B
3aBHCHMOCTH OT MPUBO/Ia TPAHCIIOPTHOTO CPEACTBA.

CxopoctHOil pa3BopoT aBTtomoOwyis Ha 180 rpagycoB OTHOCUTEIHHO
MIEPBOHAYAILHON TPACKTOPHH JIBYKEHUS SBJISETCS MAaHEBPOM TEXHHYECKHU CIIOKHBIM
U TpeOyeT OMpeaeeHHOr0 HaBblKa W TPEHUPOBKH CO CTOPOHBI BOIUTEIIS.
[IpumensieTcss OH OYEHb PEIKO, HO TEM HE MEHEE, B HEKOTOPHIX CHTYAIlUIX OH MOYKET
OpUroAuThcsi. Ero omacHo mNpUMEHSATh Ha JI0porax, HWMEIIMMUX OOJBbIION

KOI)(b(I)I/II_[I/ICHT COCINNICHHA C KOJICCAaMH UJIN IIPpU BBICOKOM CKOpPOCTH ABUKCHHA.
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4 JlevictBus cnacatene npu JTII

4.1 OcHOBHBIC TPUHIUIIBI IPOBEICHUS aBApUHHO-CIIACATENbHBIX PaboOT Mpu

JAOPOKHO-TPAHCIIOPTHBIX ITPOUCIICCTBUAX

[InanupoBanue, opranu3aiusi ¥ NpoBeJCHUE aBapUHHO-CIIacaTeNIbHbIX padoT
(ACP) ipu I TII ocyuiecTBisieTcsl HA OCHOBE CIIEIYIOUIUX MPUHLIUIIOB:

1) EauHOHauanue pyKOBOJICTBA pabOTaMU IO JIMKBHIAIMHM IOCICICTBUI
JIOPOKHO-TPAHCIIOPTHOTO TMpouciiecTBusi. [loTHOMOUYNS 1O PyKOBOJCTBY paboTamu
no JIIT JITIT npuaumaer Ha cedst nepBbiid npuObIBIIMiA Ha MecTo JTII pykoBoauTtens
noapaznenenus ['MBAJ] MBJl Poccum, mouckoBo-cmacaTenbHOM ciayx061 MUC
Poccun, ciyx0b1 ckopoi MeauIIuHCKOM oMot Munznapasa Poccuu. OH ucnosHser
o0szanHOCTH pykoBonutens JIIT ATII no npuObITHS pyKOBOIUTENS, OMPENEICHHOTO
3akoHomarenbCcTBOM Poccuiickori  dDexepauuu, IUIAaHAMU TNPEAYHPEXKICHUS U
JUKBUAAUMA  YPE3BBIYAMHBIX  CUTyallud WM  HA3HAYEHHOTO0  OpPraHoOM
rOCy/IapCTBEHHOM BJIACTH, OPraHOM MECTHOI'O CaMOYIPABJICHUS, PYKOBOIUTEIEM
OpraHu3alyu, K TOJTHOMOYHUAM KOTOPBIX OTHECEHA JTuKBUAanus rnociuencrauid JITII.

Pemenne pykoBommrens JIII JITII sBasercs oOs3aTeabHBIM IS BCEX
rpaxnaad, Haxoxsamuxcs Ha mecre JATII, m noapaznenenust, ydactByromux B JIII
JTII. Hukto He BipaBe BMEIIMBATHCS B €r0 PYKOBOJCTBO padOTaMU MO JTUKBUAALIMH
nocnencteuii I TII, nnade, kak 0cBOOOAMB PYKOBOJIUTENS B YCTAHOBIIEHHOM TOPSIIKE
OT UCIIOJIHEHUS 00s3aHHOCTEN U MPUHSB PYKOBOJICTBO Ha ce0s WJIM HA3HAUUB APYTroe
JOJKHOCTHOE Juiio [32].

2) Pacmpenernenue  MOJHOMOYWH, OTBETCTBEHHOCTHM U OOeCIeUeHHUE
B3aMMOJIEUCTBUS CIIy k0 paznuuHbix BegomcTs no JIIT JATII.

3) 3abmaroBpeMeHHOE pacmpeaeieHne OO0S3aHHOCTEH 10  CITACEHHUIO
noctpagasmux npu JTII B cmacarensHol rpynme. K aBapuitHO-criacaTeabHbIM
pa6oram npu JIII JITII npuBnexkaroTcss crnacaTeiabHble TPYMNIbl U3 HECKOJIBKHUX

yesnoBek. ['pynna u3 5—6 4yenoBek UMeeT CAEAYIOUUNA COCTaB:
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- KOMAaHJIMp TPYMIbl PYKOBOAUT paboTamMu IO CHACEHUIO JIOACH W
OpraHU3yeT B3aUMOJICICTBHE C IPYTUMU MPUBIEKAEMBIMU MOAPA3IEICHUIMU;

- BOJUTENb — YIPABISIET TPAHCHOPTHBIM CPEIICTBOM, oOecreuynBaeT padboTy
TUJPABINYECKUX HACOCHBIX CTaHIUA M JPYTUX CPEICTB HHEPrOCHAOKEHUS
aBapuitHO-CIIacaTeIbHOTO HHCTPYMEHTa, obecneunBaeT ocsemienue mecra JTTI;

- 1-2 cnacarens — BBIIOJHSIOT J€OJOKUPOBAHME W  M3BIICYCHUE
MOCTpaJaBIIMX U3 MOBpekIeHHbIX TC;

- cracareib — BBINOJHSIET pabOThl MO MPEAYNPENKACHUIO, JOKAIU3AIUU U
JUKBUJAIMA  BO3JACHCTBUN BTOPHYHBIX MOpaXaronmux (PaKTopoB Ha MeCTe
npoBeneHust ACP (KOHTpoJIMpyeT BBITEKAHUE TOIUIMBA, JIOKAIU3YeT W TYIIUT OYaru
BO3TOpaHUsi, YOUpaeT OCKOJIKM CTEKJIa M JPYrHe OCTpble MpeAMETh W T.II.),
KOHTPOJIMPYET CTAaOWUIIM3AIMI0O TMOBPEXKIACHHOTO aBTOMOOWIIS, OTpa)xAacT MECTO
nposeneHus ACP;

- MEIUIMHCKHN paOOTHUK — OKa3bIBae€T NEPBYID MEIUIIMHCKYIO MOMOIIh
MOCTPaJaBIIMM, IIOMOTa€T B M3BJICUCHUM TMOCTPAJABIIMX U3 TMOBPEKICHHOTO
aBTOMOOUJIS.

4) PasneneHue MecTa BBINOJHCHHS aBapUHHO-CIIAcaTEeNIbHBIX padoOT Ha
33086, B 1 30oHe (B paaumyce 5 MeETpOB) HaxXOAATCS TOJBKO CITacaTelH,
BBITIOJIHAIONIME PA0OThI MO OKa3aHUIO TOMOIIM MocTpaaaBmmM. Bo 2 3one (B
paguyce 10 MeTpoB) pacrmojararoTcs OCTallbHbIe YJIEHBI CHacaTeIbHOW TPYIIIIHI,
KOTOpble  00ECIEeUMBAIOT TOTOBHOCTh aBAPUUHO-CIACATENBHBIX  CPEACTB K
npuMenenuto. B 3 3oHe (B paauyce 6osee 10 MeTpoB) HaXOASITCS CPECTBA JOCTABKU
cnacareneid k Mecty [TII, cpencrBa ocBenmieHnst U OTpaKICHUSI, YaCTH aBAPUUHOTO
TC.

5) TlepBoouepenHocTh BBIMONHEHHUS pabdoT (puc. 12) MO CHUKCHHUIO HWJIH
YCTPAHEHHUIO BO3JIEHCTBUSI BTOPWYHBIX Topaxatromux dakrtopoB JTII (Temmosoro
BO3JICHCTBUSI TMOXapa, XHUMHYECKOrO0 3apakeHWss M T.M.) HaA coacareiled wu
MOCTPaJaBIINX, a TaKKe HWCKIIOUCHUIO JCHUCTBHUM, CIOCOOHBIX TIPUBECTH K
BO3HMKHOBEHHIO HWCTOYHHUKOB BTOPHUYHBIX MMOpaXKarOMMX (aKTOpoB (HAmpumep,

HCIIOJIBb30BaHUSA SJICKTPOUHCTPYMCHTOB IIPHU PO3JIUBC TOHHI/IBa).
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Pucynok 12 — Cxema opranuzaruu ACP na mecte JITII

[IpuopureTHOCT, pabOT MO OOECMEYEHUIO0 JOCTyIMa K IOCTPaJaBIIMM C
TSOKETBIMA TpaBMaMu. Bpewmsi ’KU3HU TMOCTPaJaBIIMX C TSHKEIBIMA TPaBMaMH TIPH
HEOKA3aHUM  MEIUIMHCKOM TMOMOIIM MHHUMAJIbHO, IOATOMY HEO0OXOAUMO
MaKCUMaJIbHO YCKOPUTHb HAYall0 OKa3aHWUs MM TIE€pPBOM MEAMIIMHCKON IMOMOIIIH.
Ckopeiiniee obecrieueHue JOCTyMa K MOCTPAJABIINM B MOBPEXKICHHOM aBTOMOOUIIE
st okazanust emy [IMIL. Jlns sToro BeIOMparoTCss HamboJsiee MPOCThIE MYTH
MPOHUKHOBEHUS B noBpexaeHHoe TC: myTeM yaanaeHust 1000BOr0 CTEKJIa, BCKPBITUS
JIBEpU CO CTOPOHBI 3aMKOB M T.N. MakcumanbHasi paz0opka noBpexaeHHoro TC
BOKPYT MOCTPAAABIIETO NIEPE] €r0 U3BJICUCHUEM U3 aBTOMOOUJIS TOMOTaeT n30exaTh
JOTIOJTHUTENBHOTO TPABMUPOBAHUS TMOCTPAJaBIIero (0OCOOEHHO C TpaBMaMu Tasa,
IpyAH, IIEHHO-TIO3BOHOYHBIMUA TPAaBMaMH) TPU €Tr0 HW3BJICUCHUHU M3 aBTOMOOWIIS.
Hemensiennoe u3Bieuenne noctpaaaBuiero u3 TC ocyliecTBIsSETCS B CIEIYIOMIMX
CIyyasix: MPU Yrpo3e BO3JACHCTBUS WJIM BO3ACHCTBUM BTOPUYHBIX MOPAKAIOIINX
(GbakTOpOB Ha TOCTPAJABIIErO W CIacareseil; Mpu Pe3KOM YXYIIIEHUU COCTOSHUS
IOCTPAJABIEro B MOBpPEKIACHHOM aBToMoOmie [33]. Pemienne o HememaeHHOM
W3BJICYCHUU TIOCTPaJaBIIEro MpuHUMaeTcs pykoBoguteaeM ACD Ha OCHOBe
3aKJIIOUCHHUS  MEAMIMHCKOro  mnepcoHana.  llepBoodepenHoe  mpoBeaeHUE

MECAUITMHCKUX MCpOHpHHTHﬁ, AICKBATHBIX COCTOSHUIO MMOCTPAdaBIICTO:
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- IPOTHUBOIIIOKOBAS TEPAITHS;

- 00e300JMBaHuE;

- OCTaHOBKa KPOBOTECUCHHS U T.I1.;

- (prkcaIus MOJI0KEHUS MTOCTPAABIIETO P TIEPEIOMax, pa3pbiBaX TKAHSH U
T.JI. TEpel €ero Hu3BJICYCHHEM M3 AaBapHMHOIO TPAHCIOPTHOTO CpEACTBA, H
COXpaHCHUHU ATOTO TOJIOKECHHs 0e3 mepeykiaaku B TedeHue Bcero mnepuoma ACP,
BILIOTH J0 MOCTYIUICHHUS IOCTPAJABIIEIO B MEAWIIMHCKOE YUPESKICHHUE. AJTOPUTM

nposenenuss ACP npu JITII npencrasien Ha (puc. 13).

Hauano paborbl. Ouexka
OBCTEHOBKK

|

MpefoTEPaLLEHKE

CTaGH.ﬂH3aLl,Hﬂ CHATHME OCTATOYHOIO B
BETOPHWYHDBIX

baKTOpOB NOBPEHAEHHOTO nedopMmUpoBaHHOM

v

MpoHKMKHOBEHKE B

asTomobmMNA Ky30Be asTomobnna

CanoH aBTomMabunA

v

Okazanwe MMM
nocTpaiaswenmy

J )

[defnoknposaHne NocTpagasilero

|

DUKCELMA NOCTPAAABLIETO NEPe,

MIBNEYeHnem

M3BneueHmne NnocTpafaellero

L

JBakyauma NOCTPaAaBLUETO B

NevefHoe yuperaeHme

Pucynox 13 — Anroput™m nipoBeaennst AC/IHP mpu JITII
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4.2 Onepanuu aBapuiHO-CIIaCcaTENbHBIX Pa0OT MPHU TOPOKHO-TPAHCIIOPTHBIX

MPOUCIIECTBUSIX TSI IESTKOBOTO U TPY30BOTO aBTOMOOMIIEH

IIpn JTII Ha KapTy HAHOCSTCS €ro JAHHBIE C UCIOJIB30BAHUEM CIIEIMAIBHBIX

o0o3HaueHwmit (puc.14).
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Pucynox 14 — Kapra nannsix npu ATII

OcHoBHbiMM oniepanusimu nipu TII sBasitoTcs:

- OpraHu3aisi 30HBI OIEIUICHHS, O0O3HAYCHUE €€ CBETOOTPAKAIOIIMMHU
KOHYCaM¥ WJIM MHUTAIOIIUMH (POHAPSIMH;

- YCTaHOBKA OTHETYIIUTEINS BOJIM3H paboueii 30HbI B yTOOHOM MECTE;

- cTabuiIn3anus MOBPEXKICHHOTO aBTOMOOMIIS.

- OTKJIFOYCHHE HE CpabOTaBIIMX CUCTEM BO3IYIIHBIX TOMYIICK W PEMHEH
0€30macHOCTH.

Obecnedyenre 3alUThl MOCTPAJABIIETO OT OCKOJIKOB (CTEKJA, IJIacTHUKa WU
T.I1.), 00JIOMKOB TIOBPEIKICHHOT'O KOPITyca aBTOMOOMJIS, HHCTPYMEHTOB [34].

CHsITHE OCTAaTOYHOTO HANPSIKEHUS B Je(hOPMHUPOBAHHOM Ky30BE aBapUHHOTO

aBTOMOOMIIS IMyTEM NEPCKYCLIBAHUA O,Z[HOﬁ M3 CTOCK WJIKW CHJIOBOI'O 3JICMCHTA KY30Ba
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C TaKMM pacdyeToM, YTOOBI IepEMEILIEHNS, BEI3BAHHBIE MIEPEKYCOM, ObLIN HaNpaBiIEHbI
B CTOPOHY YMEHBLIEHUS 3a)KaThs IMOCTPAJaBIIEro, T.€. MEPBbIA KyC JEIAeTCs CO
CTOPOHBI yAapa.

JleOnoKkupoBaHUE MOCTPATABIIETO.

Oxka3aHue ocTpaJaBIIEMy NIEPBOM METUIIUHCKOM TOMOIIY.

®duxcanus NoCTpaIaBIIETo.

W3BnedeHne nocTpasaBIIero U3 NOBPEXKIEHHOTO aBTOMOOMIIS.

- cra0uiM3anusl MOBPEXJACHHOTO aBTOMOOWIS il YCTPaHEHUs €ro
packayMBaHMs (CIOBUTA, MEPEBEPTHIBAHUSA), I 3TOrO HCIOJb3YIOTCS CIIEHHAIbHbIE
NPUCIOCOOJIEHHSI  WJIM  CPEACTBA  TEXHUYECKOIO  OCHAIICHHWS  (JOMKpAThI,
ITHEBMATHYECKHUE MOTYIIKH U T.I1.).

- CHSTHE OCTAaTOYHBIX HAINPSHKEHUH B A€(POPMHUPOBAHHOM KYy30BE aBapUHHOIO
aBTOMOOWJII TyT€M IEPEeKYChIBaHUS CTOMKM WJIM JAPYroro CHJIOBOTO 3JIEMEHTa
Ky30Ba, KOTOpbI BBIOHMpaeTcsi B 3aBUCUMOCTH OT XapaKTepa IOBPEXKICHUs
aBTOMOOWJISI, CTENEHU JAePOopMalliM Y3JIOB Ky30Ba, HANpPAaBICHUS yAapa U JPYrux
(bakTopoB.

[Ipu »TOM mnepeMelieHrus 3JEMEHTOB Ky30Ba IpPH CHSATUU HaIpsSHKEHUS
JOJKHBI OBITh HAaIlPaBJIEHBI B CTOPOHY, PACKPBIBAIOUIYIO 3a)KaTHUE MOCTPAJaBLIETO.
[lepen mnepexkychbiBaHMEM BBIOPAHHOTO Y3Jla HEOOXOJUMO MPOAaHAIU3UPOBATH
XapaKTep BO3MOXKHBIX IMEPEMELIEHUH U HMCKIIOYUTHh OMACHOCTh JOMOJHUTEIBHOIO
3akathd  nocrpagasmiero. llociie  CHATHS  OCTaTOYHOrO  HANPSDKEHUS — NpU
HEOOXOIMMOCTH BBITIONHACTCS TOBTOPHAs cTa0mIn3aius apromooms [35].

IIpoBoauTh aBapuiiHO-cIacaTelIbHbBIE M JPYTME HEOTJIOXKHBIE PAaOOTHI,
U3BJIEKaTh M TOJHUMATh (WJIM CIIyCKaTb) Ha aBTOMOOWJIBHYIO JOpOTYy WM Ha
MOAXO/SIIYIO MJIOIIAIKY NOCTPAJaBIINX, MOruomux u ocratku TC HeoOXoaruMO, Kak
NpaBUiIO, C HCIOJIb30BAHUEM AJbIUHUCTCKOM TEXHUKH M  aJbIUHUCTCKOIO
cHapspkeHus.  Criacatenu  JOJDKHBI  MMETh  COOTBETCTBYIOILYKO — MOJTOTOBKY,
KBAIM(PUKALUIO U SKUNUPOBKY. B cBs3u ¢ Tem, uto mecto naaeHuss TC oObIYHO

UMEET OIpPEICICHHbIE TPUMETHI (COMTO JOPOKHOE OTpakIIeHUE, MporaxaHa 3emils,
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MOBPEXKICHA PACTUTEIHHOCTh W T.1.), TOMCKOBBIE PaOOTHI, KaK TMPABHIO, UMEIOT
XapakTep MapLIPYTHOTO MOUCKA, TO €CTh 10 Harnpasiienuto najaenus TC.

BaumatenbHO 00CienyloTcs HE TOJIBKO HEMOCPEICTBEHHOE HaIlpaBieHUE
MaJICHUs, HO W MPUJIETalONIUe YYaCTKU, TaK KaK MOCTPaJaBIIME MOTYT BbINACTh U3
aBTOMOOWJII M OTJIETeTh B CTOPOHY, a 3aTeM MNajaThb BHHU3 WHIUBHUAYaIbHO.
COopHHMKaMU Ha KpPYTBIX CKIIOHAX, KyJla MOTYT IONAcCTh IMOCTPaJaBIIHE, CIyKaT
xKenoba, Kyiyapbl, IUIOMAAKH, YIIyOJIeHHs, OCMOTpP KOTOpPBIX HEO0OXOIUMO
MPOBOJUTH MPHU JABMKCHUH [0 HUM CHU3Y BBEpX, UTOOBI N30€kKaTh MaJeHNUs] KaMHEM,
JbJa, CHETra U T.I. Ha MOCTPaJaBIInX. B HOUHOE BpeMs BKIIIOUAIOT OCBELIEHUE 30HbI
MOMCKa U 30HBlI ClacaTedbHbIX pabOT OT JBUraTesis AaBTOMOOWISI WU OT
CIEIHUAIIBHBIX UCTOYHUKOB.

[Tocne obOnapyxenuss TC Npou3BOASIT €ro BCKPBHITHE M J1€OJOKHMPOBAHUE
nocrpanaBmmx [36]. OmHOBpeMEHHO pa3pabaThiBacTCs TAKTHUCCKUH  IIJIaH
TPaHCHOPTUPOBKHU MOCTpaaaBIux (rmorudmmx) u sBakyanun TC Ha onpeaeaeHHYIO
IUIOIIAAKY C Yy4eToM penbeda MECTHOCTH, COCTaBa CIAcAaTEebHOM TPyIIIbI,
MMEIOIIETOCS CHAPSDKEHU, BpeMeHH roja. Yaiie Bcero 1eaecoo0pa3Ho HABEIIUBATh
HaKJIOHHO (BBEpX WM BHHU3) WM TOPU3OHTAIBLHO MOJIBECHYIO aopory. [ns storo
HE0OXO0AMMO O0OpyAOBaTh TOYKH 3aKPEIUICHUS JIOPOTH, ONPENeINTh MeCTa M
CIOCOOBI CTPaxOBKH, CIOCOOBI ToOabeMa (CITycKa) IOCTPaJaBIINX, PACCTAaBUTh
YJICHOB CHACaTeNIbHOM TPYIIBI IO MECTaM B COOTBETCTBUM C MOCTABIICHHOW Tepe]]
HUMH 3aa4yeil. [IogBecHy0 JOpOTy HaBEIIMBAIOT C UCIIOJIb30BAaHUEM AJTBIIMHUCTCKUX
BEPEBOK WJIM TPOCOBOTO CHAPSIKEHMS, TIPU 3TOM OJIHUM M3 BaKHEHIIUX BOIPOCOB
SBJISIETCA 3aKperuieHue BEpeBKU (Tpoca). OOBIUHO JJIsl 5TOT0 UCIOIB3YIOT HAJEHKHBIN
BBICTYIl WJIM JE€PEBO, €CIU TaKasi BO3MOXHOCTb OTCYTCTBYET, IPUMEHSAETCSI CUCTEMA
U3 HECKOJIbKUX COJOKHMPOBAHHBIX KprOUbeB. JJIsi TpPaHCIOPTUPOBKU MOCTPAJIABIIETO
yI0OHO TMOIK30BaThCS YHUBEPCATHHBIMA HOCHIJIKAMH, B 3TOM CIIy4ae IMOCTPa aBIIHiA
3allMIIEH OT yAapoOB C JIBYX CTOPOH WU CHHU3Y, TPAHCHOPTUPOBATh HAa HOCHUJIKAX
MOXHO Ha BCEX »JTamax, He TNepekiaabiBas mnoctpagaBuiero. Bo wuzbexanue
M3JIUIIHETO TPEHUS TPOCa O CKJIOH U BO3MOKHOI'O BBI30Ba KaMHEMA/1a, POJIUK HYKHO

KPEMUTh KaK MOXHO BBIIIE€ HAJl MMOBEPXHOCTHIO 3eMiu. [Ipoxomsmuiuii yepe3 pouk
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TPOC COEIMHAETCS BHU3Y C HOCWIIKAMH, a HABEPXY MPUBA3BIBAETCS K ITPOYHOM MaJKe
(cBsi3aHHOMY JIeIOpYOY, JIbDKaM, JTbDKHOW MaJIKe W TIP.) WIH AeNaroTcs 2—3 meTiu (B
3aBHCHUMOCTH OT KOJIMYECTBA JIOZEH), C IMOMOIIBIO KOTOPBIX KOHTPHATSKEHHEM
criacaTely MOMOTAl0T MOJAHATh Hocuiku. Ha ydacTkax ropHoro penbeda, rae u3-3a
HEPOBHOCTEW CKJIOHA (CKaJbHBIX CTYNEHEW, BBICTYNAIOMIMX CKal W Ip.) HEIb3d
OpPraHM30BaTh MOABEM KOHTPHATSIKEHHEM, M HOCWJIKU MPUXOAUTCA NEPEHOCHUTH
BBEpPX OOBIYHBIM CIIOCOOOM, Ha pyKaX, Ha BCEX OMACHBIX MECTax, TpaBepcax, IJe
criacaTessiM TPO3UT COCKaJIb3bIBAHUE WIIM CPBIB, HEOOXOAMMO 00ECIICYUTh HAJECKHYIO
cTpaxoBKy. HyXHO wumeTp B BHIAy, 4YTO TPAHCHOPTUPYIOIIMM, LEITUKOM
MOTJIOIIEHHBIN MEPEHOCKON HOCUIIOK, CaM HE MMEET BO3MOKHOCTU 00ECIeuuTh cede
oe3omacHocTh. [loaToMy opraHuzanus HaAJEKHOM CTPAaXOBKM JIOKUTCA Ha
COMPOBOXKIAIOIIMX. B mepeHocKe HOCUIIOK, KaKk MpaBWiO, HE JIOJKHO Y4acTBOBATh
OJTHOBPEMEHHO 0ojiee 3—4 yenoBeK, TaKk KaK KOHLIEHTpaLUs OOJIbIIOrO Yucia JIroAen
Ha CPaBHUTEIBHO HEOOJBIION TUIOIIAIU BEAET K OTPAHUYCHUIO ABM)KEHUS U CHIXKAET
3¢ (HEeKTUBHOCTH pabOTHI. 3HAUUTEIBHO MPOJAYKTUBHEE MPOU3BOJUTH YACTYIO 3AMEHY
TpaHcnoptupyomux.  IIpy  rpaMOTHOM  BIaJE€HUHM  BCEMH  CIOCOOaMHu
TPAaHCHOPTUPOBKA C NPUMEHEHUEM TPOCOBOIO CHAPSIKEHUS M YHHBEPCAJIBHBIX
HOCWIOK MEPEHOCKA MOCTPAJABIIEr0 Ha pyKax CBOAWUTCA K MUHMMyMy. Ho u mis
3TOr0  TPYAOEMKOro  crocoba  CyIIECTBYeT  IMPUCHOCOOJIEHHWE B BHUJE
TPAaHCIOPTUPOBOYHBIX JIIMOK, IPUMEHEHHE KOTOPHIX HAMHOIO O0JIer4yaeT NepeHoCKy

Hocuok [37].

4.3 TakTnueckue neicTBUs cnacaTenei Ha mpumepe Bo3HukHoBeHus I TII Ha

®epnepanbHOil Tpacce P255

25 depans Ha DenepanbHort Tpacce P255 Ha 159 kM B paiione moBopoTa
ropoga IOpra npousouno JTII. JlanHasi Tpacca COOTBETCTBYET BCEM JIOPOKHBIM
YCJIOBUSIM, OHa OCHaIlleHa BCcel HeoOxoaumon 3HakoBoW uHpopmaruei. OgHako
HECMOTpsST Ha OTO, HA JAHHOM Tpacce OCOOECHHO B 3MMHHUU IIEPHOJ] HUMCEIOTCS

aBapuiHO-onacHble yuacTku (puc. 15). YTpom 25 deBpais Obuto pe3koe MOTEIICHHE
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temriepatypbl 10 +5 °C. Ho yxe k Bedepa moroma omyctwiack ao -10 °C, B
pe3yabpTaTe 4ero Ha Jopore 00pa3zoBajics TON0aEN, BOJUTENb IPY30BOT0 aBTOMOOHIIS
HE CIPABUBIINCH C YIpaBICHUEM, Ha OOJbBIION CKOPOCTH Bpe3alics BO BCTPEUHBIN
JeTKOBOM aBTOMOOMIIb. B pe3ynbrare SKCTPEHHOTO TOPMOXKEHHS JIETKOBOTO
aBTOMOOWJISI, B HEro c3aaud Bpe3aercs aBToOyc. B pesynpTaTe HEHCHpPaBHOCTH
npekpamaercss paboTa JBUTATENs, a CIEI0BAaTEIbHO M CAJIOHHOTO OTOMHTEI,
co3gaeTcs yrposa 3amep3aHus Jrofei. IIpekpalieHo TpaHCIIOPTHOE COOOLIEHHUE I10
JI0pore, TPAaHCHOPTHBIE CPEACTBA OKa3bIBalOTCA B CHEKHOM 3atope. K mecty JTII
nepBeiMU TIpuOBIBatOT dkunax ['MBJI/]. JlanHbi 3Kunax OIEHWBAET OOCTAHOBKY,
npou3BoauT orpaxaeHune mecra ATII, mepekpeiThe 3aTOPHOrO ydacTka JOPOTH H
oOecrieuuT OecrnpensTcTBeHHbIN mpoe3n k Mmecty JTII 3amelicTBOBaHHBIX CHUN U
cpencts mo peabunurtanuu, K Mecty UYC mnpubOsiBaeT  skunax HOpruHckoro
TIOMCKOBO-CIIACATEILHOTO OTPsiia Ha aBapuiHO-criacaTebHOM aBToMooOmie [38].
OKHMINaX TMPUCTYNaeT K JeOJOKHUPOBKE MOCTPaJaBIIMX M3 JIETKOBOIO
apromoOuns. IlocTpamaBmiMX, MOTYYUBIIUX TSKEIbIE TPaBMbl M3BIEKAIOT TMpU
NOMOUIM CHUHAJIBHOTO 1uTa. [IpubbIBaeT oTAEIeHNE MOKAPHO-CIIAcaTeNIbHOM YacTu
Ne 1 ®I'KY «l17 otpsan ®IIC no KemepoBckoil obnacTu», OHU HpH MOMOIIM
aBapUiHO-CIIacaTeIbHOIO 000PYAOBAHUS MPUCTYMAIOT K J€OJIOKUPOBKE BOAMTENS
rpy3oBoro aBTomMoOuis. [IpuObiBaeT BTOpPOW HSKUMAX IMOUCKOBO-CIIACATEIHLHOM
CIIy’kO0bI CO CTOPOHBI Topoja FOpru, KoTopblil OyeT OKa3blBaTh MOMOILb B OTOTPEBE

aBTOOYyCa.

Pucynok 15 — Cxema JITII na denepanbhoii Tpacce P255
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5 DkcnepuMeHTaidbHash 4YacTh. Pa3paboTka cocTaBoB achanbTOOSTOHHBIX

HOKprTHﬁ, MOI[I/ICI)I/IL[I/IpOBaHHBIX IMOJIMMCPHBIMHY KOMIIOHCHTaAMH

5.1 Pa3zpaboTka Moau(pUIIMPOBAHHBIX COCTABOB ac(haibTOOCTOHHON CMeCH

B pazgene «3aBucuMocth (GyHKIMOHUPOBAHMS TPAHCIOPTa OT MPUPOIHBIX
¢dakropoB Cubupckoro denepalbHOTO OKpyra» IaHHOW pabOThl OBUIO MOAPOOHO
OMKMCAHO COCTOSTHUE TOYBBI KaK TJIABHOTO YCJIOBHS (YHKIMOHUPOBAHUS JOPOT.
OOWIbHOE TasiHUE CHEra NMEepeyBIIAKHAET IPYHT JOPOKHOIO 3EMIISTHOTO IMOJIOTHA, U
€ro  MPOYHOCTh  CHIKAETCS. Pa3xuKEHHBbIH TPYHT  OKas3blBaeT  claboe
COINPOTUBIICHUIO HAarpy3Ke, CO3/J1aBaeMOM KoJjiecaMH aBTOMOOWISI Ha JIOPOKHYIO
OJleXkAy. OTO MNPUBOAUT K TMOSBICHUIO NPOrMOOB HA J0porax M JeNaer uX
HEMPUTOAHBIMU I SKCIUTyaTauu. [Ipu 3TomM cBou yHKIIUU JOPOTH BBIMOJIHSIOT B
OoJbIlIEH CTENEHM 3a CUET JOPOKHOW OneXkaAbl. BaXKHO OTMETHUThH, YTO MOYBEHHAs
BOJa, MPOHUKAsI B MOPHI 36MIISIHOTO MOJIOTHA, CIIOCOOHA 3aMep3aTh U YBEIUYUBATHCSA
B 0o0beme Ha 1/11 dacTh OT cBOEro nepBOHAYAILHOTO 00bEMa B CIIydae MOHMKEHUS
TEMIIEPATYPhI MOYBHI JO OTPHUIATEIbHBIX 3HaueHu [38]. [Ipu oTTamBaHMM TpyHTa
OPOUCXOAUT OOpaTHOE SBJICHME: JOPOXKHAs OJeXJIa OcelaeTr, ee Hecylas
CocOOHOCTh cHUXkaeTcs. [10aToMy B BeCeHHUI NEpUoj Ha AOpOrax MOTyT BBOJIUTH
OTrpaHUYEHME JIs1 TBUKEHUS TPAHCIOPTHBIX CPEACTB OOJBIION TPy30MOABEMHOCTH.
[ToaToMy MpPOYHOCTH JOPOKHOM OJI€XK bl UMEET BaXKHOE 3HAUEHHE i1 00eCreueHus
BO3MOKHOCTH 0€30IMaCHOM 3KCIUTyaTallid TPAaHCIOPTa B MEXCE30HbE 3MMa-BECHA.
DTO O03HA4aeT, 4YTO COCTaB JOPOXKHBIX MOKPBITUM JIOJKEH 00ecrneurBaTh
HEOOXOJAUMYIO TPOYHOCTh, YTOOBI CE30HHOE BpeMsl ObUIO OJArONMPUSITHBIM IS
AKCILTyaTallMi JOpor. A JUIsi 3TOr0 BaXHO MCHOJb30BaTh MOAU(PUIMPOBAHHBIC
COCTaBbI JOPOKHBIX MOKPBITHA.

[Tomumepubie MoauduKaTOpl B CcOCTaBe ac(albTOOCTOHHBIX CMECEH,
UCIIOJIb3yEeMbI€ B JIOPOKHOM CTPOUTENHCTBE HAILLIM MPUMEHEHUE BO MHOTHUX CTpaHax
mupa. Hanpumep, nois ucmonab3oBanus acdanbToB ¢ noauMmepamu B Kurae n CIITA

— 15 %, B EBpomne sro mokasarenb paBeH 20 %, a B Poccum 3TOT mokazarenb
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cocraBisieT auiib 5 %. [Ipuuem B Hamiel cTpaHe MPOM3BOAUTENSMHU MOJMMEPHBIX
n00aBOK I JOPOXKHBIX MOKPBITHA  sBisiercss rpynna komnanuid «CHUBYP
Xonguur». ['ogoBoit 00beM MPOM3BOACTBA MOJIMMEPOB MMHU cocTaBisieT 30 TehIC.
ToHH. CUIBYP He cTpemuTcs yBeanuuTh 00BEM MOJIMMEPHBIX J00ABOK, TaK KakK B
Poccun oTcyTcTByeT HOpMaTHBHAs 0a3a ISl JOPOMKHOTO MOKPBITUS C MOJMMEPAMH,
OTCYTCTBYIOT TEXHUYECKHE CTaHIApThl MO O00s3aTEIbHOMY BBEACHHMIO B acqalibT
MOJIUMEPHBIX JO0ABOK, a Ui WX BBEACHHUA, B MEPBYIO Ouepe/lb HYKHO YTBEPIUTH
['OCT. Xotss HeoOXoAMMO OTMETUTb, uTO pazpadotkoit ['OCTa 3anumaercs
Corozgop HHU, Bxomsumii B coctaB dDenepaibHOro JIOPOXKHOTO AaAreHTCTBA
(PocaBTomop).

IIpu 3TOM HEKOTOpPBIE CIEUUATUCTBI CYUTAIOT, YTO MPUMEHSATDH ITOJIMMEPHBIN
ac¢ansT 1o Bcell Poccuu eBa a1u BO3MOXHO, TaK KaK 3TOMY MOTYT BOCIIPOTHBHUTBCS
JOPOKHBIE CTpOUTENU. ECTh Takke M Takue NMPOTUBHUKHU IPUMEHEHHUS MTOJMMEPHBIX
MOIM(UKATOPOB B cOCTaBe ac(hambTOOETOHHBIX MOKPBITHI, KOTOPHIE YTBEPKIAIOT O
TOKCUYHOCTH 3TUX MOKpbITUM. Ha Haml B3Msin Takue yTBEp KAECHHSI IPOTUBOPEYAT
(U3UKO-XMMUYECKUM OCHOBAaM IPOLIECCOB, MPOUCXOASIINX B MOAU(DULIMPOBAHHOM
wiactukoM acanpre [39]. Tak kak m acanbT M IUIACTHK — 3TO YIIIEBOAOPOIHI,
nojlyyaeMble U3 He(TH, CMEIIEHUS KOTOPBIX HE MOTYT OBbITh ONacHbIMU. BaxkHO
OTMETHUTh, 4TO B HEKOTOpbIX ropoxax CIIIA B kadecTBe HOPOKHOIO MHOKPBITHS
UCIIOJIB3YIOT ac(aibT C MPUMECSIMH PE3UHOBBIX MOKPBILIEK.

[lenpr0 HKCIIEPUMEHTATBHBIX HUCCIENOBAHUNA JAHHOW pabOThI SIBISIETCS
pa3paboTka  MOAUGMUIIMPOBAHHBIX  COCTaBOB  ac(aibTOOCTOHHOM CMeCH C
NOJIMMEPHON 100aBKkOM BTOpUYHBIA nonudTUieHtepedranatr (I[19T), koTtopas
IpeIHa3HaYeHa [UIs IOBBILIEHUS NPOYHOCTH M BOJOCTOMKOCTH BEPXHETO CIIOS
JIOPOKHOTO TOKPBITUS M O€30MacHOM AKCIUTyaTalliM TPAHCIOPTa B MEKCE30HbE
3MMa—BECHA.

B kadectBe Moamduiupyromeid moJIuMepHON 100aBKKM OBUT HCIOJIB30BaH
BTOpHUYHbIN nonuaTUieHTepedranar (I19T) B Buae 6/y miaacTUKOBBIX OyTHIIOK.

ToBapueiii [I9T wmarepuan BblIyckaeTcs OOBIYHO B BHJE TpaHyJATa C

pa3MepoM rpanys 2—4 MUJITUMETpA.
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[TonusTnnentepedranar He pPacTBOPUM B BOJE UM MHOTMX OPTaHUYECKUX
pacTBopuTensx, pactBopum juiib mpu 40-150 °C B deHonax, anmimHae OCH3UIOBOM
cnupte, xjopopopme, U ap. HeycroluwB K KeTOHaM, CHJIBHBIM KHCJIOTaM U
nienoyaM. Mimeer noBBIIEHHYIO0 YCTOMYMBOCTD K IEMCTBUIO BOASHOTO Iapa.

AMOphHBIN monuITHIIEHTepedTanaT — TBEpPAbIA MPO3payHbIA C CEpoOBaATO-
YKEJITOBATHIM OTTEHKOM, KPUCTAJUIMYECKUN — TBEPIblid, HEMPO3paUHbIA, OECIBETHBHI.
OCHOBHOE €ro NpuUMEHEHHE CBS3aHO ¢ u3roroBieHuem I[19T-tapel, B yacTHOCTH
OyTBUIOK J1JIsi Ta3UPOBAHHBIX HAMMTKOB, MOCKOIBbKY [I9T obnamaer 3ameyaTeibHBIMU
O0apbepHbiMU cBoicTBamMH. [Ipumepamu mzpenuid u3 II9T moryT ciayXuThb Takxke:
JeTalu Ky30Ba aBTOMOOWJIS; KOpIyca IIBEHHBIX MAIlWH; PYYKH AJIEKTPUUYECKUX U
ra3oBbIX IUIMT, JETAJId  JBUIaTelied, HAacOCOB, KOMIIPECCOPOB;  JETaJH
AIEKTPOTEXHUYECKOTO HA3HAYEHHUSI; PA3JIMYHBIE PA3bEMBbl; W3JEIIHS MEIUIMHCKOTO
Ha3HayeHus; yrnakoBka u3 [10T.

Ucnons3oBanue [19T B coctaBe acdasbTOOCTOHHON CMECH MO3BOJIUT HE
TOJIBKO CHU3UTh PACXO]l JOPOTOCTOAIIMX KOMIIOHEHTOB: OMTYyMa U MOJUMEPHOMN
N00aBKM, YCUJIUT MPOILECCHl CTPYKTYypooOpa3oBaHus achaibTOOETOHA U YIYUIIUT
ero (pU3MKO-MEXaHUYECKUE XAPAKTEPUCTHKH, a TAKKE YMEHBIIUT 3KOJOTMYECKUU
yuepd 3a cueT yTWIM3alUU OBITOBBIX OTXOJIOB, B KAaueCTBE KOTOPBIX SIBIISIOTCA
TUTACTUKOBBIC OYTHUTKK U3 MoudTHIIeHTepedTanaTa [40].

Heobxoaumo oTMeTHTh, 4TO acanbT — pa3Aensercs Ha MHOMXECTBO BHUJIOB,
MapoK U THIIOB I10 MACCOBOMY COOTHOLIEHUIO HCXOJHBIX KOMIIOHEHTOB, BXOIAIINX B
ac(haabTOOETOHHYIO CMECh, & TAKKE Ha OCHOBAHMM TaKUX UX XapaKTEPHUCTHUK Kak,
pasMmep (Qpakuuil mecka v MEOHS U CTENEeHb HMX OYUCTKHU. BBIACNIAIOT TpU MapKH
acanbra. [lpy 3TOM OMTYM — Ba)KHBII KOMIIOHEHT HPOHM3BOJACTBA JIOPOKHOIO
MOKPBITUS, SIBISETCA NPOAYKTOM TNEepepadOTKM HEePTH, €ro maccoBas [0Js B
OOJILIIMHCTBE COPTOB ac(anbToB 4—5 MPOIEHTOB, HO MOXeET gocturath 10 u Gonee
IIPOLIEHTOB. BUTYyM IpuAaeT NoJIOTHY YNPYroCTh MOCJE 3aTBEPAECBAHUS U TEKYYECTb,

IMMO3BOJIAIOIIYTO JICTKO PACHpPCACIATh TOTOBYIO CMCChH 110 ITOIIAIKE.
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Texaudeckne XapakTepUCTUKH, O00JIACTb TPUMEHEHUS W COCTaB CMECH
paznu4HbIX Mapok acdanpra omuckiBaroTcss B TOCT 9128-2009 u mpencTaBieHbl B

tabmurie 5.

Ta6numa 5 — Mapku u Tunsl acanbra

Mapxka Cocras Tun noKpeITHS
IInoturie A, b, I’
BrIcOKOMIIOTHBIE
Ilopucteie
AcdanbT ITecok umu otceB, OUTYM, 1IeOCHbD, P
. [lle6eHoUHEIC
Mapku 1 MUHEPAIBHBIN MOPOIIOK
BBICOKOIIOPUCTHIE
(XOJIOHBIE U TOPAYHE)
bx, Bx, I'x
[Topucteie
BricokomnopucTeie
AcdansT ITecok, oTceB ApoOieHUs, OUTYM, HeCUAHLLE p
Mapku 2 eOeHb, MUHEPAJILHBIN ITOPOIITOK
P ’ p p IInotueie A, b, B, I', ]
bx, Bx, I'x, JIx
Acdanbt ITecok OTCEB 00JIeHUS
¢ ’ " AP > | IImotasie b, B, T, J1
Mapku 3 MUHEPAIbHBIM MOPOIIOK, OUTYM

B 3aBUCHMOCTH OT MPOIIEHTHOTO COJIEP>KaHUS HATIOJHUTES, HAXOASIIETrocs B
COCTaBE JIOPOIKHO-CTPOUTEIIBHON CMECH, €€ TIOJIPA3ISISIIOT Ha CIICIYIONTUE THIIBI:

A —50-60 % 1meoHs;

b — 40-50 % mieOHs uinv rpaBus;

B — 3040 % mie6Hs unu rpaBus;

I' — 1o 30 % mecka u3 orceBa APOOICHNUS,

J — o 70 % necka uin cMecH ¢ OTCEBaMH JPOOIICHHUS.

AcdanbtT Mapku 2 — UMeeT pa3Hble 00JaCTH TMPUMEHEHHUS: CTPOHUTEIHCTBO
aBTOMOOUJILHBIX JIOPOT, U PEMOHT UX, U 00YCTPOKWCTBO TEPPUTOPHUH MO APKUHTH U
wiomaad © T.J. MaccoBoe COOTHOIIEHHWE TieCKa W TpaBHs B HEM MOTYT
BapbUPOBATHLCS B BECbMa IMIUPOKUX Mpeienax.

XapakTepucTuka WCXOAHBIX MAaTEpPHANIOB, WCIOJIb30BAHHBIX B COCTaBe

ac(hanbTO0ETOHHON CMeCH MpeicTaBIeHa B Tabaule 6.
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s skcrepuMeHTa ObUIM MOATOTOBJIEHBI 4 BapuaHTa COCTAaBOB CMeECEHd,

MIPUTOTOBJICHHBIX U3 KOMIIOHEHTOB (Ta01. 6)

Tabnuma 6 — XapakTepucTuka MaTepHuaIoB

KomrioHeHTsI XapakTepuCcTrKa
TepMOIUTaCTUYHBIA ~ MaTepuan, TemIleparypa
Bropnunsiii mnasiaeHus 243 °C, temmneparypa pa3MsrdeHust
nonud THIIeHTepedTanar, 100 °C, wmonexynsipras wmacca 20000—40000,
TY-6-05-1984-85 MapKH | MoKa3aTenb TeKyuecTu paciasa 1,5-2 1/10 mus,
277-73 ( 0/y mIacTUKOBBIC | pa3pylialoliece  HANpsOKCHHE TPU  Pa3phIBe
OYTBLIKH ) 134,5 MIlIa, MOYJTb yIPYTroCTH npu
pactsbxennu 6130 MITa.
Ig;ii;;TKOBHH meeHn 000 «KOVM6I/IHaT [0 NPOM3BOJCTBY 1eOHs
5 90 vt «benoBckuii KAMEHHBINA Kapbepy.
Mecok OtceB  npoOJieHHST U3BECTHSIKOBOTO  IICOHS
dpakuuu 10 5 MM.
ToHkOaUCIIEPCHBIN IIOPOLIOK — UIaK
MuHepabHBIN MOPOLIOK 3JIEKTPOMETAIIIYPTUYECKOTO IIPOU3BOICTBA
OpMam.
B kauwecTBe  BSDKYLIErO0  MCIOJIB30BAJICSA
Bsoxymee He(TAHON JOpokHBIM Outym wMapku BHJL

90/130. Temniepatypa kurnenus 290 °C.

OOpa3ipl  M3rOTaBIMBAIMCH CIEAYIOIMIMM 00pa3oM: B MpeABAPUTEIHHO
HarpeTbie Matepuasibl 10 160 °C (M3BECTHAKOBBIN 11I€O€HB, MECOK U MUHEPaTbHBII
noporiok) BBogwics 6utym BHJI 90/130, Harpetsiii 10 TeMrepaTypbl KUIEHHUS C
J00aBKOM BTOPUYHOIO MOJMATUIEHTepedTanmaTa U KPUCTALINYECKUX COCIUHEHUMN
XJIOPHJIOB IIEIOYHBIX | MICIOUHO-3eMenbHBIX MeTauioB CaCl,, KCI, NaCl, MgCl,

BBeneHHbII B COCTaB CMECH MHUHEPAIBHBIA IMOPOLIOK, 3JIEKTPOIJIABUIbHBIN
IJIaK MEeTaJTyprudeckoro npoussojctBa FOpMaii, umeer BbICOKMH KO3 UIIMEHT
OCHOBHOCTH. KOMIIOHEHTHBIN COCTAB IIUTaKa MPEACTABICH B TabmIe 7.

B cocraB achanbTo6eTOHHOM CMeCH BBOJIMIUCH KPUCTATUNIMYECKUE COSTUHEHUS
XJIOPHJIOB IIEIOYHBIX U IIeiaodHo3eMenbHbIXx MeTauioB CaCl,, KCI, NaCl, MgCl,. B

koimaectBe 20 % oT copepkanusi HEPTIHOTO BA3KOTO OuTyMa (Tadut. 8).
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Tabmuua 7 — OCHOBHBIE KOMIIOHEHTBI COCTaBa 3JIEKTPOILIABHIBHOIO
niaka, %
Oxcuasl .
SIICMCHTOR CaO SiO, MgO MnO | Fe,04 A|203 K;O | Cr0O4
% (mac) 52,46 | 25,85 | 11,93 | 3,04 | 3,22 1,83 | 014 | 0,12

3areM U3 HeEe TOTOBWIUCH O0Opasipl. [l 3TOrO OBUTM HCMOIB30BAaHBI
MeTayumueckue muimHapuaeckue popmsl guamerpoM 70,0 MM u Bbicotoit 70,0 mm.
@opMbl 3aMOJTHSAIUCH CMEChIO U C MOMOIIBI0 METAINTIMYECKOTO MOPIIHS TUAMETPOM
66,0 MM yroTHsIMCh Ha nipecce noa nasieHnnem 40 Mlla. Cmechs nepemeninBaiach
B TeueHue 5 muuyT npu Temneparype 140-160 °C no obpazoBaHUs OJHOPOIHOTO

cocCTtaBa.

Tabnmuma 8 — YcpenneHHbli cocTaB achaabTOOCTOHHOW CMECH

MuHepanbHbII Kpucra
[le6ens, | Ilecok, MOPOIIOK Hedran a.
Ne dbpakuy, | Gppakuuu | U3BECTHIKOBBIX oit [Tomumep. | CacCl,,
poObI 520 mMm , S MM OPOJT BSI3KUNA noOaBka KCl,
(MeTammyprudec | OUTyMm NacCl,
KM 11aK) MqgCl,
1 35,0 52,0 8,0 5,0 0,3-0,45 15-20
Mac 2 40,0 440 10,0 6,0 OT MaccChl oT
% 13 50,0 28,0 15,0 7,0 ouTyma MacCHhI
4 40,0 44,0 10,0 6,0 ouTyma
5 50.0 28,0 15,0 7,0

B menoynou cpene pacTBOPUMOCTb COJIEW NPHU IMOMAJaHUKU BOABI BO3pacTaia,

pu4eM (UBUKO-XUMHUYECKHIA nporecc PacTBOPEHHUS COTIPOBOXKIAJICS
IK30TEPMUUYECKUM dPPEKTOM.
JIJIsl TIOATBEPXKACHHUS ~ AQHTUTOJIONICTHOTO  JACHCTBUSA MOIAUGPHUIIMPOBAHHOTO

coctaBa ac¢aabTOOCTOHHOW CMECH Ha TOBEPXHOCTh OOpPA3IOB 3alUBad  BOIY
TONIMHON 1 cM. M ToMelaau B MOPO3WIbHYI0 Kamepy npu Temmeparype — 10 °C.
['te mpon3BOAMIN BBIACPIKKY B TeueHue 4 yacoB [41]. B pe3ynbrarsl: neasHas Kopka
oOpa3oBbIBajach Jimiib Ha Tiomaan B 30 % mo kpato Gopmsi.
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Yto moATBEpKIAET AHTUTOJIOJIICTHOE ACHUCTBHE  MOAM(PUIIMPOBAHHOTO COCTaBa
achaabToO0CTOHHOW CMECH.

Onna u3 cMecel (Ne 5) W3TOTaBJIMBAJIACh oe3 100aBKH
MOJIMATUJICHTEpePTAIaTa U KPUCTATUIMIECKUX COCITMHEHUN XJIOPHUJIOB IICIOYHBIX W

mMCJI0YHO-3CMCIIbHBIX MCTAJIJIOB.

5.2 HccnenoBanue (pU3MKO-MEXaHUYECKUX CBOMCTB OOpa3llOB Ha OCHOBE

MOAU(PUIIUPOBAHHBIX COCTABOB aC(PaibTOOECTOHHBIX CMECEH

OcHOBHBIE (PU3UKO-MEXAaHUYECKHE CBOMCTBA ac(ambToOETOHa B CJIOAX
opoxkHON oaex bl HopMupyroTcs OCTom 9128-2013.

- IPOYHOCTH ac(hanbToOETOHA NPH PA3IMYHBIX TEMIIEpATypax;

- BOJOCTOMKOCTb, XapaKTepH3yIolllas MOTEpPI0 NPOYHOCTH achanbToOeToHA
IIPU BOAOHACKILLIEHUH;

- CIBUTOYCTOMYMBOCTh, XapaKTEpPHU3YIOIIas CHOCOOHOCTh acdanbToOeTOHa
COIPOTHUBIIATHCS KaCaTEIbHBIM HAMPSKEHUSIM;

- TPEIMHOCTOMKOCTh, XapaKTEpHU3YIOIlas COMPOTHUBICHUE PAaCTITHBAIOIINM
CHJIOBBIM BO3JICHCTBUSAM IPU HU3KUX TEMIEpaTypax.

Jlanubie moka3arenu acanbToOETOHA OMPEEIISIOTCS COTIACHO TPEOOBAHUSM

'OCT 12801-98

Tabnuna 9 — Ou3uKo-MeXaHUUEeCKHEe CBOMCTBA acanbToOeTOHA

Macca

No Haumenosanue | [IpouHOCTS, Macca InoTHOCT®, obpasua,

. obpa3ia, 3 HACBIIIIEHHOTO
oOpa3ia | mokazareyeu Mna - r/cm BOIOf B Tex.

2 CYTOK, T
la [IpouHOCTH 2,51 210, 45 5,47 217,81
16 mipu 20 °C Ry, 2,43 210, 24 5,23 217,81
Ic MlIa 2,46 210, 42 5,38 218,21
2a 2,54 216,16 5,62 222,42
20 2,55 216, 13 5,58 223,33
2¢ 2,53 216, 20 5,66 222,91
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[Tponomxenne Tadbaust 9

3a 2,56 211,12 5,48 216,61
36 2,58 211,18 5,51 217,31
3c 2,57 211, 20 5,52 217,32
4a 2,46 215, 56 5,61 222,44
46 2,44 215, 46 5,56 222,13
4c 2,48 215, 58 5,61 222,47
5 2,5 213,01 5,62 219,61

[IpounoCTH npu

50 °C R20, Mlla

HE MEHEE
la 1,3 210, 45 5,41 222,97
106 1,25 210, 24 5,11 222,75
lc 1,32 210, 42 5,15 220,94
2a 1,35 216,16 5,54 226,96
20 1,38 216, 13 5,48 226,93
2c 1,37 216, 20 5,51 227,01
3a 1,36 211,12 5,34 221,67
30 1,37 211,18 5,42 221,73
3c 1,41 211, 20 5,49 221,76
4a 1,31 215, 56 5,56 226,33
46 1,28 215, 46 5,47 225,05
4c 1,25 215, 58 5,58 226,35
5 213,01 5,55 223,66

IIpouHocts mpu —

18 °C R20, MIla
la 13 210,45 5,47 2115
10 13,1 210,24 5,23 211,29
lc 13,3 210,42 5,38 211,47
2a 13,7 216,16 5,62 217,24
20 13,8 216,13 5,58 217,21
2c 13,6 216,20 5,66 217,28
3a 13,8 211,12 5,48 212,17
30 13,8 211,18 5,51 212,23
3c 13,9 211,20 5,52 212,25
4a 13,1 215,56 5,61 216,63
46 13,2 215,46 5,56 216,53
4c 13,1 215,58 5,61 216,65
3) 213,01 5,62 214,07

Bononacelinienue,

% (20 °C)
la 3,5 210, 45 5,47 217,81
10 3,6 210, 24 5,23 217,81
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[Tponomxenne Tadbaust 9

Ic 3,7 210, 42 5,38 218,21
2a 2,9 216,16 5,62 222,42
26 3,3 216,13 5,58 223,33
2c 3,1 216,20 5,66 222,91
3a 2,6 211,12 5,48 216,61
30 2,9 211,18 5,501 217,31
3c 2,5 211,20 5,52 217,32
4a 3,1 215,56 5,61 222,44
46 3,2 215,46 5,56 222,13
4c 3,1 215,58 5,61 222,47
9) 3,5 213,01 5,62 219,61

Koaddunment

BOJIOCTOMKOCTH

npu

BOJIOHACBIIIEHUN

B TEUEHHUE 2 CYTOK
la 0,963 210,45 5,47 217,81
106 0,974 210,24 5,23 217,81
1c 0,964 210,42 5,38 218,21
2a 0,974 216,16 5,62 222,42
20 0,973 216,13 5,58 223,33
2c 0,974 216,20 5,66 222,91
3a 0,983 211,12 5,48 216,61
30 0,975 211,18 5,51 217,31
3c 0,976 211,20 5,52 217,32
4a 0,969 215,56 5,61 222,44
46 0,957 215,46 5,56 222,13
4c 0,969 215,58 5,61 222,47
3) 0,969 213,01 5,62 219,61

Ha rpaduxe (puc 16) mpeacraBieHsl H3MEHEHUS TTPOYHOCTH OOpA3IOB MPHU
20 °C. Kak moka3pIBalOT pe3yibTaThl aHAIM3a 3aBUCUMOCTU TTPOYHOCTH OT COCTaBOB
oOpa31ioB, BBeJCHHE B coCTaB aBC(HATbTOOETOHHOM CMECH KOMIIOHEHTHI:
MUHEPAJIbHBIA TOPOIIOK, BTOPUYHBIN MOJUATUIECHTEepedTaIaT U KPUCTAUINYECKUE
COCIMHEHHS XJIOPHMJIOB IIEIOYHBIX U INEJ0YHO-3eMelbHBIX MeTamuioB CaCly, KCI,

NaCl, MgCl, noBsimraet npo4HocTh achaibroderoHa Ha 3 %.
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Ha rpaduke (puc. 17) npeacraBieHbl H3MEHEHHS BOJIOHACKHIIIEHUS 00pa3IoB
npu 20 °C. Kak moka3bIBaloT pe3yabTaThl aHAIM3a 3aBUCUMOCTH BOJOHACHIIIIEHUS OT
COCTaBOB 00pa3l0B, BBEACHUE B COCTaB aBC()aIbTOOCTOHHOM CMECH KOMIIOHEHTBHI:
MUHEPATBHBIA MOPOIIOK, BTOPUYHBIA MMOJUATHICHTEpePTaIaT U KPUCTAIIINUECKHE
COCIMHCHUST XJIOPHUJIOB IIEIIOYHBIX M MHIeT0YHO-3eMenbHbIX MetaimioB CaCl,, KCl,

NaCl, MgCl, coco0cTBYeT MOHMKAI0 BOJOHACKIIIIEHUs achanprodeToHa Ha 1,2 %.

hn

[ON I N

[TpouHocts, MIla
-2

0

la 16 1lc 2a 26 2c¢c 3a 306 3¢ 4a 46 4c 5

O6pasip

Pucynok 16 — M3menenue npoyHocTy oOpasioB mpu Temieparype 20 °C
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0
la 16 1lc¢ 2a 26 2¢ 3a 36 3¢ 4a 46 4¢ 5

O6pasisl

Pucynok 17 — I3ameneHnue BojioHachIIeHHs 00pa3ios npu temmnepatype 20 °C

CrnenoBarenbHO, MOAUGDUIIMPOBAHHBIE COCTaBbl aBCPaTbTOOCTOHHOM CMECH
MOTYT OBITh HCIIOJIb30BAHBI B MPOU3BOJICTBE JOPOKHBIX MOKPBHITUN BEPXHETO CIOA,

HMCHOIIUX ITOBBIIICHHYIO IMTPOYHOCTD, BOHOCTOﬁKOCTB N aHTUT'OJIOJICIHOC HCﬁCTBHC.
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6 ®duHAHCOBBII MEHEKMEHT, pecypc 3G (PEKTUBHOCTE U pecypcocOepekeHHe

Ha ywactke moporm mpotsikeHHocThio 108 kM 3a mepmom 2010-2017 rr.
npousonuio 1213 ATII, B Tom uucie 680 - cTogkHOBEHUH, 315 - ONpOKUIBIBAaHUH,
186 - mae3goB Ha nemexoaos, 32 - uasix JTII.

Cpennuit ymep0 0T OBPEXKACHHi JOPOKHBIX COOPYIKEHUN ¥,

B 3TOM CJIy4ae COCTaBUII:

Vip = Cocp + Coc = 80863,362 + 750000 = 830863,362 pyo.
6.1 Onenka npsiMmoro yiepoa

OneHka CTOMMOCTH aBTOTPAHCIIOPTHBIX CPelCcTB OT noBpexaeHuid B J{TII.
CroumocTh paboT Mo BOccTaHOBIEHUIO NoBpexaeHHoro TC mo Buaam, B

cpeadeM, B KemepoBcKkoif 001aCTH COCTaBIISET:
Crae = Z GiscCrineoer = 0,00695 X 8910 = 61,9245 pyo.

CronMocTh HOpMO-Yaca Ha BBINOJIHEHHE PEMOHTHBIX padoT B KemepoBckoii
obJylacTu coctamisieT, B cpeaneM, 70 pyo. aiist oredectBeHHbIx TC u 300 py06. ans TC
WHOCTPAHHOTO TMpOU3BOACTBa (moAaHHbIM (upM «ABTO-OM», «PT]J] CepBucy,

«ABToumnopt»). Tounocts gaHHBIX — 90 %.

6.1.1 Pacuér Benuunnsl ymep6a npu I TII

Hcxomanpie maHHBIC Ul pacueTa Ienecoo0pa3Ho MpPeACTaBUTh B TaOIMYHOM
BUJIC.

OxoHomuyeckas oneHka ymepoa ot ATII HeoOxomuma miis TPUHSATHS

YIPABJICHUECKUX PEIICHHI B cepe 0€30MaCHOCTH JOPOKHOTO JBUKEHUS.

65



Ta6nuna 10 - Konnuecto nmoBpexaeHusix B I TIT TC

O0o3HaueHUe 3HauecHUE
HanmenoBanue moka3zarenst
ITOKa3aTelIst IMOKa3aTelIst
OO01mmiee KOJWYECTBO 3apETHCTPUPOBAHHBIX B
Ny 1183924

peruone TC
KommuectBo OTCYCCTBEHHBIX JICTKOBBIX

. Nicro. 783456
aBTOMOOWJICH B peTHOHE
KomnuectBo UMITOPTHBIX JICTKOBBIX

% NTCJl.u 203272
aBTOMOOWJIEH B peTHoHe
KomunuectBo OTEYECTBEHHBIX TPY30BBIX N 87536
aBTOMOOWJIEN U MIPUIIEITHOTO COCTaBa B PETUOHE [Ceo
KomnuectBo UMITOPTHBIX TPY30BbIX N 2623
aBTOMOOWJICH M MPHUIICTTHOTO COCTaBa B PETUOHE fceu
KonmnyecTBO  OTeuecTBEHHBIX aBTOOYCOB B

Nico 9775
peruoHe
KonnyecTBo UMITIOPTHBIX aBTOOYCOB B PETHOHE Nican 2630
KonmnyecTBO MOTOTPaHCHOPTHBIX CPEJICTB B
Nie,, 89632

pEeruoHe
Komuuaecto JITII B pernone 3a 2016 r. N 7640

['ne skcnepTHbI KO3 PUUMEHT, yUUThIBaIOIMN cpenHee konudectBo TC,

noBpexaaeMbix B ogaom JITTI.

NTCnoe -
Nrtcnos = 1,7 X 7640 = 12988.

L7XN e (1)

Pacuer noneit otnensHbix BumoB TC B o6mmem komudectse TC [42].

Jloms OTEeUeCTBEHHBIX JICTKOBBIX aBTOMOOMJICM B OOIIEM KOJIMYCSCTBE
noBpexaeHHbIX TC cocTaBIsIeT:

S5 — 783456
1" T1omcmas
1183924
Jlosis  WMMIIOPTHBIX  JIETKOBBIX ~aBTOMOOWJIEM B  OOIIEM  KOJHUYECTBE
noBpexaeHHbIx TC cocTaBisieT:

203272
> 1183924

b

I[OJ'ISI OTCUYCCTBCHHBIX TI'PY30BbIX aBTOMOOWJIE M IMPpULCIIHOIO COCTaBa B

oO1ieM kKonudecTBe moBpexaeHHbIXx TC cocTaBiseT:
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Jlonsi WMIOPTHBIX TPY30BBIX aBTOMOOWJIEH C TpuLenaMd B OOIIEM

KOJIHMYCCTBEC MMOBPCIKACHHBIX TC cocraBiser:

7623
Y 1183924

3

]_IOJ'I}I OTCUYCCTBCHHBIX aBTO6y00B B O6HIGM KOJIMYCCTBC ITOBPCKIACHHDBIX TC

COCTaBJIACT:

9775
> 1183924

b

Jlonst aBTOOYCOB B 0011IeM KOJTUYECTBE MOBpEkACHHBIX TC coCTaBIsET:

- 2630 _ (00
1183924

5 = 87536 _ 074
1183924

HOHH MOTOTPAHCIIOPTHBIX CPCACTB B O6HIGM KOJIMYCCTBC ITOBPCIKACHHBIX TC

COCTaBJIACT:

89632

771183924

3

Pacuer HopmatuBa BenmumuuHbl yiiepba ot [TII B pesynpraTe rubenu

yenoBeka B 2016 rony.

Ta6muma 11 — Pacuer ymep6a JITII

(1+r)" i L+, | (L+2)xi" (1+7)" A, i"[(1+7)" 11 ..
1 1 1 1 1 4,3
1,15 1,53 1 1,3304 46,7 |1,33043478 57
1,3225 1,4641 1,01 1,1181 39,2 |1,10706994 4,7

1,501124 1,771561 | 1,02 1,2038 42,2 11,18015663 5

1,68896 2,143589 | 1,03 1,3073 45,9 |1,26917666 54
1,925415 2,593742 | 1,04 1,401 49,2 |1,34710856 5,7
2,194973 3,138428 | 1,05 1,5013 52,7 |1,42982575 6,1
2,502269 3,797498 | 1,06 1,6087 56,4 |1,51762207 6,5
2,852586 4,594973 | 1,07 1,7236 60,5 |1,61080939 6,9
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[Tponomxenue Tabmuubl 11

3,251949 5,559917 | 1,08 1,8465 64,8 | 1,70971874 7,3
3,707221 6,7275 1,09 1,978 69,4 | 1,81470146 7,7
4,226232 8,140275 1,1 2,1187 74,3 1,9261305 8,2
4,817905 9,849733 | 1,11 2,2693 79,6 | 2,04440167 8,7
5,492411 11,91818 | 1,12 2,4303 85,3
6,261349 14,42099 | 1,13 2,6026 91,3
7,137938 17,4494 1,14 2,7868 97,8
8,137249 21,11378 | 1,15 2,9839 104,7
9,276464 25,54767 | 1,16 3,1947 112,1
10,57517 30,91268 | 1,17 3,4201 120
11,29119 34,00395 | 1,18 3,5536 1247

Cymma 1416,8 82,2

VYuiep0 B pe3ynbrare ru0enn 4eaoBeKa, MMEBIIETO CEMbIO:
H; = 1416,8 + 82,2 + 10 = 1509 TBIC. pYO.

P, = 1509 TbIC. pYO.

VYuep6 B pe3ynbTaTe ruOe 4eI0BeKa, He UMEBIIIETO CEMbIO:

H, = 1416,8 + 10 = 1426,8 ThiC. pYO.

6.2 CymMa KOCBEHHOTO yIiepoa

Cy1iecTByIOT BO BCeX 3aperucTpupoBanHbix ciaydasx [TIIL

Benuunna ymep6a, u3-3a 3aTpaT BPEMEHH, CBSI3aHHBIX C pacclieIOBaHUEM
JTII u BO3MemieHHEM YOBITKOB cocTaBisieT, B cpeaneM, 300 py6. Ha omno ATIL
Pacyet naHHOM cOCTaBIAIONICH yiepOa MPOoU3BEACH CACAYIONMM 00pazom [42].

Cpennsisi mecsiyHasi 3apaboTHasi mata cocrtasisier 1100 py6. (ompenenena
AKCIIEPTHO). YUWTHIBAas, YTO B MECAIC, B OCHOBHOM, 22 paboumXx mHS, CPEaHsS
nHeBHast 3/m coctaBisier 50 py0. Kaxnwiii u3 BnaaensiieB TC, yyacTBOBaBIIUX B
JTII, mo sKkCnepTHBIM OIIEHKaM, TPATUT Ha paccienoBanue odcrostenbcTB JTII u
BO3MeIlleHHE YOBITKOB 3 moiHbIx padouux aHs. B cpennem B JTII yuyactBytot 2 TC.
Takum oOpa3om, oOImas cymma yiep0a o JaHHoM cocrapistomieit [43]:

1) Pacxopl, CBsI3aHHBIC C H3HOCOM 000PYI0BAHMS
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Pacxompl, CB3aHHBIE C U3BHOCOM 00OPYAOBaHUS OmpeesieM o hopmyre:

Curo. = (Kug X Lgs, X Nog) + (K X Lgs, X N ) + (Kgp X Lgg X Ny ) 2)
rie N — umcio eauHUI 000pyOBaHMS, IIIT.,

Nam — YHCIIO €UHUIL TOXKAPHOTO aBTOMOOWUIIS, 4 ex.;

Ncp — YHCITO €TMHUIT PYYHBIX CTBOJIOB, 2 IIIT.;

Npp — YMCIIO €AMHMIT TIOKAPHBIX pyKaBoB, 10 mmiT.;

[5, — CTOUMOCTB €AUHUITBI 000PYI0BaHUS, PYO./MIT.;

KA — HOpMa aMOpTH3AIHH ITOXKAPHOTO aBTOMOOWIIS,

Kcp — HOpMa aMopTH3aIIK PyYHOTO CTBOJIA;

Kpp — HOpMa aMoOpTH3aUK MOKAPHBIX PYKABOB.

Cuo. = (0,03 x 3800000 x 4) + (0,05 x 2000 x 2) + (0,09 x 2000 x 10) =
= 458000 pyo®.

2) Pacxonmpl Ha TOIUIMBO (TOpIOYE-CMA30YHbIE MAaTEPHUAjbl) IUIS IMOKAPHOM
TEXHHUKH

Pacxompl Ha TOIIMBO (TrOprOYe-CMAa30YHBIE MaTEpPHANIbl) IS TOXKAPHOU
TEXHUKHU HAXOJHUM 110 (opMmyJie.

Con = Py X Uy X L= Py X Ly X (60 X L/V,y) (3)

rie I, — uena 3a nutp Toruga, 34,9 py6./7;

Py, — pacxon Torumga, 0,041510/MuH.;

L — Bech myTh, 2300 M.

2300
szzamHSXS&QX(6ijﬁr)=4¢ﬂﬁﬂpﬁi

3) CtouMoCTh pabOT MO CIIACEHHIO TPAHCIIOPTa

PaboThl MO cnaceHuio TPaHCHOPTHBIX CPEICTB HEOOXOAUMO NPOBOIUTH B
cllydae TOKapoB, B3pbHIBOB, IPOBAJOB MOJ JeA M 3arormyieHud, naaenus TC wiu
KaKoro-im0o mpeaMeTa Ha Hero.

HeobxoaumocTh B cliaceHUH TPAHCIIOPTHOTO cpeAcTBa B pesyabraTte ATII mo
JaHHBIM omnpoca (UPM TEXHUYECKOM MOMOIIM HACTyMaeT, B CpeHeM, B 2 % ciaydaeB

ot ob6miero konuuecta JTII HezaBucumo ot nmpunagiexHoctu TC.
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YcpeaHeHHbIe JaHHBIE MOTyYeHbl TyTEM BRIOOPOYHOTO OMPOCa OPTaHU3AIHIA,
NPEJOCTABISIONNX COOTBETCTBYIONINE YCIYTH W COCTABJIICHUS HAa WX OCHOBE
OKCIIEPTHBIX 3aKIoueHHH. JIpyriue MCTOUHMKH MH(POpMAIMU 10 AHHOMY BOIIPOCY
OTCYTCTBYIOT [44].

CTouMOCTh PabOT IO CHACEHUIO OJHOTO TPAHCIIOPTHOTO CPEICTBA 1O HX

BHUJ1aM B KGMCpOBCKa}I o0macTu COCTaBJIAACT, B CPCOAHCM:

1 1
Hypo ==—— X 100 == x100=16 %

Bennunna ymep6a, u3-3a 3aTpaT BPEMEHH, CBSI3aHHBIX C paccClieIOBAaHUEM
JTII u Bo3MenieHueM YOBITKOB cOCTaBisieT, B cpeaneM, 300 py6. na omgno JTII.
Pacyer naHHOM cocTaBsAIONICH yiepOa MPOU3BEACH CACAYIONMM 00pazom [45].

Cpennsisi MmecsiuHasi 3apaboTHasi miata coctasisier 1100 pyO. (ompeneneHa
AKCIEPTHO). YUUTHIBAs, YTO B MECAIC, B OCHOBHOM, 22 pabouux AHS, CpeaHss
nHeBHast 3/m coctaBisier 50 pyO. Kaxneiii u3 BiagensiieB TC, ydyacTBOBaBIIMX B
JTII, mo skcnepTHBIM OILIEHKaM, TPAaTUT Ha paccienoBanue odcrostenbctB JATII u

BO3MeEILIEHHE YOBITKOB 3 moJIHbIX padouux nH4. B cpennem B JITII yuactBytor 2 TC.
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{7 CouuajiibHasg OTBETCTBEHHOCTh

PaGounm mecToM 0OBEKTa HUCCIENOBaHMS SIBISETCA JabOpaTopus XUMHH
FOTU TIIY, r. IOpru.

Pasmeps! mabopatopun: qymHa — 15 M, mmpuHa — 8 M, BeICOTa — 3 M.

CTeHbl WM3rOTOBJCHBI W3 KHpINHYa — JCPeBSHHBIC IUIUTHL. KommuecTtBo
OKOHHBIX MpoemMoB — 4. KonudecTBo ABEpHBIX MpoemMoB — 2. JlabopaTopus 3aHUMaeT
IJI0111a/1b, paBHYIO 120 M,

HccnenoBanust NpOBOJIWINCH B CIENUAIBHOM 3aIIIUTHOM YCTAHOBKE.

Pasmepsl otnensHOro Os0ka jnaboparopun: qivHa — 1 M, mupuna — 1,5 M,
BbICOTA — 1 M.

Jjist paGoThI IPUMEHSUTUCH 00pa3iibl (aCPaibTHOTO MOKPHITHS TSITH COCTABOB)
['OCT 12801-98

[Ipu paGoTe B JaHHBIX YCIOBHSX OBUIH BBISBICHBI CIEAYIOIINE BPEIHBIC
(bakTOphI MPOU3BOJCTBEHHOMN CPEIbI:

- MUKPOKJIMMAaTHY€CKHUE YCIOBUS paboyeil 30HbI;

- OCBEIIICHUE.

OmnacHele (aKkTOpbI MPOU3BOACTBEHHOUN CPEIBI:

- QIIEKTPOOIIACHOCTb;

- IIOKaPOB3PBIBOOIIACHOCTD.

7.1 Bpennble (hakTopbl paboueit cpeabl

7.1.1 MukpokiuMmar paboyeil 30Hbl

Kr3HenesaTebHOCTh YEI0BEKA COMMPOBOKIAETCS HEMPEPHIBHBIM BbIIEJIEHUEM
TEIJIOTHI B OKPYXKAIOIIYI0 cpeay. Ee KoIM4ecTBO 3aBUCHUT OT CTENEHH (PU3UUECKOIrO
HaIpsDKEHUs (3HEProTpar) B ONPENEIECHHBIX KINMATHUYECKUX YCIOBHUSAX U COCTABIISET

ot 50 Bt (B coctosiuuu nokost) a0 500 Bt (ipu TsKenoit padoTe).
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Jl7is HOpMaJIbHOTO MPOTEKAHUS (PU3HOJIOTMUYECKUX IMPOLIECCOB B OPraHU3ME,
BbI/IETIsIEMasi OPraHU3MOM TEIUIOTa JOJKHA MOJTHOCTHIO OTBOJIUTHCS B OKPYKAIOIILYIO
cpeny. Hapymienue TemnoBoro 0OanaHca MOXET NPUBECTH K IEPETpeEBY, JIMOO K
NEPEeoXJaKICHUI0O oOpraHu3Ma. BceriencTBue dero, 3TO TMPHUBEAET K TOTEpe
TPYAOCIIOCOOHOCTH, OBICTPOI YTOMIIIEMOCTH, TIOTEPE CO3HAHUSI.

TemnoBoe cocTosiHME YeIOBEKa, CJIEN0BATENbHO, €ro pabdOTOCIOCOOHOCTH
3aBHUCHUT OT BO3JICHCTBHUS psiJia TApaMeTpOB MUKpOKIMara [46].

K mapameTrpaM MHUKpOKJIIMAaTa OTHOCSITCS:

- TEMIIEpaTypa BO3IyXa;

- TeMIepaTypa IMOBEPXHOCTEN;

- OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1YXa;

- CKOPOCTh JBI)KECHUS BO3TyXa;

- UHTEHCUBHOCTb TEIUIOBOTO OOJIyUEHHUS.

[IlepeHOCUMOCTD YE€IOBEKOM TEMIIEpPATypbl M €ro TEIUIOBHIC OIIYIICHUS B
3HAYUTEIFHON Mepe 3aBHCIT OT BIAKHOCTH M CKOPOCTH OKPY>KAIOIIEro BO3AyXa.
Yem OoJiblile OTHOCUTENbHAS BIAXHOCTh, TEM MEHBLIE HCIAPSETCs M0Ta B €IUHUILY
BPEMEHH U TEM OBICTpee HACTyNaeT MEePErpeB OpraHu3Ma.

Oco0eHHO HeOIaronpuaATHOE BO3JEHCTBUE Ha TEIIOBOE COCTOSIHUE YEIOBEKa
OKa3bIBaeT BBICOKAs BJIAXKHOCTh B COYETAHWU C BBICOKON TemmepaTypoil (Oosblie
30 °C).

HenocraTounas BiIa)KHOCTh BO3/yXa TakKe HEOJArompusTHA JUIsl yeloBeKa
U3-32 WHTEHCUBHOTO WCIIAPEHMS BJIATH CO CIIM3HCTHIX 00O0JIOYEK, BCICJACTBHE UETrO
OPOUCXOANT WX TIEPEeChIXaHWs W PACTPECKUBaHUS, a 3aTeM 3arps3HEHHE
00J1€3HETBOPHBIMH MHUKPOOAMHU.

3HauuTeNbHAS WHTEHCUBHOCTH TEIUIOBOrO oO0JyudeHus (MHpakpacHoe
U3Ty4yeHUE) U BBICOKAs TeMIlepaTypa BO3[AyXa MOTYT OKa3aThb HEOJIaromnpHusiTHOE
BO3/ICIICTBHE Ha OpraHU3M 4esoBeKka. TemoBoe 00JyyeHHE HHTEHCHBHOCTBHIO [0
350 Br/M® He BBI3BIBACT HEMPHSTHOTO omyuienns, npu 1050 Br/m® yxe uepes 3—

S MUHYT Ha TMOBEPXHOCTU KOXHU TMOSBIISIETCS HEONPHUATHOE XKEHUE (TemmepaTrypa
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kokn moBbimaercs Ha 8—10°C), a mpu 3500 BT/M® uepe3s HECKONBKO CEKYHI
BO3MO>KHBI OKOTH.

KpoMe HenocpeacTBEHHOTO BO3ACHUCTBUS Ha YelIOBEKa Jy4HCTas TEIUIoTa
HarpeBaeT OKPYKAIOMINe KOHCTPYKIIUU. DTH BTOPUUHBIC HCTOYHUKU OTJAIOT TETUIOTY
OKpY>Kaloliel cpeie M3NMydyeHHEeM U KOHBEKIIMEH, B pe3yjbTaTe 4ero Temieparypa
BO3JlyXa BHYTPH MOMEIIIEHHS MOBbImaercs [47].

OnTumanbHble MUKPOKJINMATUYECKUE YCIIOBUS — COYCTAHUS
KOJINYECTBEHHBIX TMOKa3aTelell MHUKPOKIMMATa, KOTOpble IMpPH JAJIUTCIBHOM H
CUCTEMAaTUYECKOM  BO3JICHCTBMM Ha YEJIOBEKa OOECIEYMBAIOT COXPAHEHUE
HOPMAJBHOTO TEIUIOBOTO COCTOSHUSI OpraHm3Ma 0e3 HampsHKeHHs MEXaHHW3MOB
TepMmoperyisaund. OHU 00ecreunBatoT OUIYIIEHHE TEIJI0BOro KoM(popTa U CO3/at0T
MPEANOCHUIKH JJISI BRICOKOTO YPOBHS pabOTOCIIOCOOHOCTH.

OnTumalbHble NapaMeTpbl MUKPOKJIMMAaTa B JJaOOpPaTOPUM IPE/ICTAaBICHBI B

tabnurte 12.

Tabnuua 12 — OnTumanbHbIe TapaMeTpbl MUKPOKIIMMATa

TeMnepaulTypa B BUIasKHOCTE CkopocThb Temnepatypa
HepI/IO,Z[ roaa pa60qu/I 30He, BO3 a (y JIBUXCHUA HOBerHOCTH,
°C YR, 7o BO3yXa, M/C °C
XOJOMHEIA 1820 40-60 0203 2125
HEpUOJ
Tenmri 2123 40-60 03-04 17-21
HIEpHOJ

B kadectBe mnpenenbHO JOMYCTUMOM TeMIeparypbl BO3Ayxa i padboT
HIEpBOI KaTeropuu (Jerkue pusndyeckre paboThl) ycTaHoBiIeHa Temieparypa 28 °C.

JIyist co3manus 61aronpusiTHOTO MUKPOKJIMMAaTa B 1abopaTopun HE0OXO0AMMO
obOecrieunTh:  3PGHEKTUBHYIO, palUOHATBLHO  OOOPYMOBAaHHYI)  BEHTHJISIIHIO,

KOHAWIONOHHUPOBAHUC BO3yXd, CUCTCMY OTOIIJICHMA.
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7.1.2 Henoctato4yHast OCBEIIEHHOCTh paboyeil 30HbI

Takolt (axTop, Kak HeTOCTATOYHAsI OCBEIIEHHOCTh pabOyero Mecra, BIUSET
HE TOJbKO HAa (PYHKIMOHHPOBAHUE 3PHUTEIBHOIO amnmnapara, TO €CThb ONpenessieT
3pUTEIbHYI0 PabOTOCIOCOOHOCTh, HO U BO3ACHCTBYET 4Yepe3 HEPBHYIO ONTHKO-
BETETATUBHYIO CHCTEMY Ha OHHIOKPHUHHYIO CHUCTEMY, CHUCTEMY (OPMHUPOBAHUS
MMMYHHOI 3allUThl, POCT U Pa3BUTHE OpPraHU3Ma M BIMSIET HA MHOTME OCHOBHBIE
MPOLIECCHl KU3HEAESITEIbHOCTH, PETrylIupyss OOMEH BEHIECTB W YCTOMYHMBOCTH K
BO3/ICHCTBHUIO HEOIArOMPUATHBIX (PAaKTOPOB OKPYKAIOIIECH CpPeIbl.

HopmupoBanue €CTECTBEHHOTO U HCKYCCTBEHHOTO OCBEULICHUS
ocymiectBisiercss B coorBerctBur ¢ CHull 23-05-95 B 3aBHCHMMOCTH OT XapakTepa
3pUTEIBHON pabOThI, CUCTEMBl U BHUAA OCBEIICHMs, (OHA, KOHTpacTa OOBEKTa C
dhoHOM.

XapakTepucTUKa 3pUTEIBHBIX pa0dOT OIEHUBACTCS HAUMEHBIINM WU
HKBUBAJIEHTHBIM pa3MepoM OOBEKTa pazMyeHHs B HAIIEM ciiydae oH paseH oT 0,15
1o 0,3 MM U xapakTepusyeTcst pabOoTON OU€Hb BHICOKOW TOUHOCTU U PaBEH pazpsay 2
¢ nojpa3psaaom I, Tak kak KOHTpacT 00beKTa ¢ (POHOM - OOJNBILIOH, @ XapaKTePUCTUKA
dona - ceetnas. [Ipu cucteme oliero ocBenieHus ¢ 1anHbM paspsaom u3z CHull 23-
05-95 wmwmaMManeHas ocBemeHHocTh E = 300 nk. IlomydyeHHas BenuuuHa
OCBEIICHHOCTU KOPPEKTHPYETCS C ydeToM Kodd(duiMeHTa 3amaca, Tak Kak €O
BPEMEHEM 3a CUET 3arpsA3HEHUs] CBETWJIBHUKOB M YMEHBIIECHHS CBETOBOIO MOTOKA
namn. [l JIOMHUHECHEHTHBIX JIaMIl B MOMEUIEHUWU C MaJlbiIM BBIJACJICHUEM IbUIH
koa(pdunreHT 3amnaca OyJeT COCTaBIAThH 1,5.

JIJisi paBHOMEpPHOTO OOIIEr0 OCBEIICHHs pacrojaraeMm cBeTwibHuku JIBO
psnaMu mapajuienbHO creHamM W okHam [48]. HawuBwirogselinnee COOTHOIICHHUE
paccTosiHUSL MEX]ly CBETHJIbHUKaMU U BBICOTOM IMOJBECAa CBETUJIbHUKA Haja paboueit
MIOBEPXHOCTHIO

A=L/h, 4)

rac L— pPaCCTOAHNC MCIKAY CBCTUJIBHUKAMU,
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h — BeICOTAa TOJBeca CBETWJIBHHMKA HaJ pabodeil MOBEPXHOCTHIO. BricoTa
MOJBECA CBETWIHBHUKOB (CBETWJIbHUKM BCTpamBaeMmbl€) HaJ MojioM paBHa 3,0 M.
Bricora paboueit moBepxHocTu (cTos10B) paBHa 0,75 M.

h=3,0-0,75 =225 m.

Benuuuna A 11 JTIOMHHECIIEHTHBIX JIaMIT C 3alllUTHOM pemieTKkoil Oyner
cocTaBysTh 1,2. CienoBaTenbHO, PACCTOSIHUE MEX]TY CBETUIILHUKAMMU:

L=225x1,2=27wm.

PaccrosiHne oOT CTeH MOMENIeHUs [0 KpaHUX CBETHUJIBHUKOB MOXET
peKoMeHI0BaThCs paBHBIM 1/3L, B Hamem ciaydae oHo Oynet paBHO 0,9 M.

Ucxons u3 pasmepoB mnomemenuss (A = 5 M, B = 4 M), pasmepon
ceetwibHuKOB THna JIBO (A = 0,45 M, B = 0,6 M) u paccTossHUS MEXIYy HUMHU,
OTIpEeJIeIIsIEM, YTO YUCIIO CBETHJILHUKOB B PSAIY JOJDKHO OBITH 2, M YHCIIO PSAIOB — 2,
T.€. BCErO CBETUJILHUKOB JIOJDKHO OBITH 4.

Ha pucynke 18 npencraBiieH miaH NOTOMKA.
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Pucynok 18 — Ilnan motonka nabopatopuu AJis POBEACHUS dKCTIEpUMEHTA

Jlns pacu€ra o0OIIEr0 PaBHOMEPHOTO  HMCKYCCTBEHHOTO  OCBEIICHUS
HCIIOJIB30BAJICI METOJ, CBETOBOrO IOTOKa. (BeToBOM moTok @  jamiIbl,

o0ecreuynBarInii TPeOyeMyI0 OCBEIIEHHOCTh, ONPEACIIeTCs Mo GopmyIie:
_E-k-S-Z (5)
n-n

o

rie  E — MuHUMAalbHAs OCBEIICHHOCTD, JIK;

2.
S — mIomaab NOMEIEHUS, M”,
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K — koo dummenT 3amaca;

N — YUCJIO JIaMII B IIOMEIIEHNUU;

Z — k03hUITMEHT HEPAaBHOMEPHOCTH OCBEIICHUS, 3aBUCAIIUMN OT THIIA JIAMIT,

N — KO3(DPUIIUEHT KCIOB30BaHUS CBETOBOTO MOTOKA, KOTOPHIN MOKAa3bIBAET,
KakKasl 4acTh CBETOBOI'0 MOTOKA JaMII IOIajaeT Ha pabodyr0 MOBEPXHOCTH (B JOJISIX
CIMHUIIBI).

Benmnunna 9storo  kosddunmeHTa 3aBUCUT OT THUIA CBETWJIBHHKA,
Kod(dpumreHTa OTpaXEHUS CTCH P¢; (COCTOSIHUE CTEH: OKJICEHBI CBETIBIMU 000SIMH —
Pper = 30 %), xosddummenTa OTpakeHUS IOTOJNKA Pnor (COCTOSHUE TMOTOJIKA:
MOOCIEHHBIN — Pyor = 50 %) 1 uHACKCa TomentieHus 1 u onpeaensercs u3 CHull 23-
05-95.

I/IHI[CKC IIOMCHICHHUA OIIPCACIIACTCA U3 BBIPAKCHHA!

. S 20
1= = =1,0
h-(A+B) 2,25-(5+4) (6)

rie A wu B - mupuHa v JuIMHA TOMEIICHUS, M;
S — momaas NOMeEIEeHNs, M
h — BbICOTa OIBbEMA CBETHIILHUKA HaJl paboUvei MOBEPXHOCTHIO, M.
Benmnuuny koadduipieHTa MCIOJIB30BaHUSA CBETOBOIO IIOTOKA IPHHHMAEM
paBHoit | = 0,22.
Hcxos 3 BEIYMCIICHHBIX MTapaMeTPOB, MOJTyYaeM:

cI)_300-1,0-20-0,9
16-0,22

=1534

[To CHulIl 23-05-95 BpiOmpaeM OmMKalIIyr0 MO MOIIHOCTH CTaHAApPTHYIO
namny. [lpu nanpsokennn 220 B BweiOupaem mromuHecueHtHyro nammy JIL[ 30
(JIFOMUHECIIEHTHAsT JHEBHOTO IIBETA C YJIYUYIIEHHOW CBETONEpeaadeil, MOITHOCTHIO
30BT) co cBeToBbIM TOTOKOM @ = 1500 s1m.

Takum 00pa3oM, cuctemMa OOIIErOo OCBEIICHUs padoyero Mecra JI0JKHA
COCTOSITh M3 4 CBETHUJILHHMKOB C KOJIMYECTBOM JIAMII B OJHOM CBETHUIbHUKE 4 IIT.,

MoIHOCThIO 30 BT KaX1ast, OCTPOCHHBIX B JIBA Psijia 1O J1Ba CBeTHIbHHUKA [49].
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B Hacrosmee Bpemsi B IOMEIIEHWHM UWMEETCS 2  CBETHJIBHHKA,
pacrojyioKeHHbIE 110 HeHTpy ¢ 4 namnamu 1o 30 Br.

K mapamerpam MUKpOKJIMMAaTa MPOU3BOACTBEHHBIX TOMEIIEHUN OTHOCATCS:
TeMIiepatypa BO3JyXa B TIOMEIICHUHU, BBIpaKEHHas B rpaaycax Llembcus;
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3JlyXa B MPOIEHTaX; CKOPOCTh €ro IBUKEHUS — B
MeTpax B cekyHay. OT MHuKpokiaumara pabodeil 30HBI B 3HAUUTEIBHOW Mepe
3aBUCAT CAMOYYBCTBHE U pabOTOCIIOCOOHOCTD yeoBeka [49].

HopMupoBanue  mapaMeTpoB  MHKPOKJIMMAaTa  OCYLIECTBIISICTCS B
coorBeTrcTBuu ¢ CanlluH 2.2.4.548-96 «I'uruennueckue TpeOOBaHUS K

MHKPOKJIMMATY IPOU3BOICTBEHHBIX ITOMEIIEHUIN.

7.2 AHanu3 BBISIBJICHHBIX OMACHBIX (DaKTOPOB

7.2.1 DIIeKTpOONaCHOCTh

Meponpusdtusi MO 3alUTe OT OJEKTPUYECKOTO TOKa O0O0ECIeunBalOT
HEJOCTYIHOCTh TOKOBEAYIIMX YacTed [UIs CIYy4alhHOTO TNPUKOCHOBEHMS,
MOHWKEHHOE HAMpPsDKEHUE, 3a3eMJICHHE M 3aHyJeHHE, JJIEKTPOOoOOpY/IOBaHUA,
aBTOMAaTHUYECKOE OTKJIIOUEHUE, HHAWBUYAJIbHYIO 3aIIUTY U T. 1.
3allMTHOE 3a3€MJICHUE MPEIHA3HAUYCHO JJI YCTPAHEHUS OIMACHOCTU MOPAKECHUS
AJIEKTPUUECKHUM TOKOM B CJIydyae MPUKOCHOBEHUS K KOPIYCYy U JPYrum
HETOKOBEAYIIUM  dYacTsM  OJJieKTpa  O00OpyJdOBaHUS, OKa3aBIIMMCS  MOJ
HaNpsKEHUEM BCJIEJICTBUE 3aMbIKaHUsl Ha Kopnyc u 1o apyruM npuunHam (I'OCT
12.1.030-81 DmekTpoOe30macHOCTh.  3allUTHOE  3a3eMJICHHE, 3aHYJICHHE).
3azeMJieHUEe MPOU3BOIUM, UCIIOJIb3YS PO3ETKU C 3a3€MIISIOIIUM YCTPOMCTBOM).

3amuTHOE  3aHyJEHHE, TaK e Kak M 3allUTHOE 3a3eMJICHUE,
MpeHa3HAYCHO [JI1 YCTPAHEHHS OMACHOCTU MOPAXKEHUS DJIEKTPUYECKUM TOKOM
Npyd 3aMbIKaHMU Ha KOpIyC OIJeKkTpa oOOpyloBaHMS. 3allUTHOE 3aHYJICHUE

OCYHICCTBIIICTCA TNPUCOCAMHCHUCM KOPIIYyCOM M JIPYI'HX KOHCTPYKTHBHBIX
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HCTOKOBCAYIINX yacTen QJICKTPOYCTAHOBOK K HCOJHOKPATHO 3a3C€MJICHHOMY

HyJIeBoMy npoBoay [50].

7.2.2 TlokapoB3pbIBOONACHOCTh

[ToxxapoonacHOCTb. B COBpEMEHHBIX AJIEKTPO YCTAHOBKAX OYEHb BBICOKAs
IJIOTHOCTh Pa3MEIIEHUsI 3JIEMEHTOB 3JIEKTPOHHBIX cXeM. B Hemocpe1cTBEHHOM
OiM3ocTH  APYr OT Jpyra pacrojaralorcsi COEIUHHUTEIbHbIE MPOBOJA,
KOMMYTallMOHHbIE KaOemu. [lpu mpoTekaHWHM MO HHUM DJIIEKTPUUYECKOTO TOKa
BBIJICTISICTCS 3HAYMUTENIBHOE KOJUYECTBO TEIUIOTHI, YTO MOXET TMPUBECTH K
MOBBIIEHUIO TEMIIEPATYPBI OTAENIbHBIX y3JI0B 10 80—100 °C. IIpu 3TOM BO3MOXKHO
OIUIABJICHHE M30JIAIMM COCIMHUTENbHBIX IPOBOJIOB, HMX OTOJEHHE U, KakK
CJIIEACTBHE, KOPOTKOE 3aMBIKAHHE, KOTOPOE COMPOBOXKAAETCSI UCKPEHUEM, BEIET K
HEJIOIIYCTUMBIM IIEPErPYy3KaM 3JIEMEHTOB AJIEKTPOHHBIX CXEM.

Cornacio HIIb 105-03 Bce 0OBEKTBI B COOTBETCTBUHU C XapaKTEpOM
TEXHOJIOTMYECKOTO IIPOLIECCa I10 B3PBIBONOXXAPHOM M IOKAPHOW OINACHOCTH
noApasleNialoTcsl Ha NATh Kateropuid. I[lo mokapoomacHOCTH IOMEIIEHUE
XUMUYECKO# JabopaTOpur OTHOCUTCS K KaTeropuu B, Tak Kak B HEM HaXOJATCS
roproourde U TPYAHOTOPHOYME BELIeCTBA M MaTepuaibl (B TOM 4YHCIE MbUIb U
BOJIOKHA), BELIECTBA W MaTepHajbl CHOCOOHBIE MPH B3aUMOJEUCTBUHM C BOIOM,
KHCJIOPOJOM BO3yXOM HJIHM APYT C APYTOM TOJIBKO TOPETH.

B naGopatopum pazpaboTaHbl MeEpbl MOXKAPOTYLICHUS: MPEIyCMOTPEHA
noXkapHas CUTHaJIM3alus, MMEIOTCS OTHETYUIMTENW, IUIaHbl 3BaKyalllH,
IPOBOJATCS COOTBETCTBYIOIME WHCTPYKTAXKH, O3HAKOMIICHHME C HOPMAaTHUBHBIMHU

JAOKYMCHTAMH.

7.3 OxpaHa OKpyKaroulen cpeasl

OxpaHna okpyXaroliei cpenpl B paboTe He paccMaTPUBAJICS, TaK KaK aHAIN3

yCIOBUH pa3pabaThiBajCi B TMOMEIICHUU J1Ta0OpaTOpUM, TJI€ HET BO3MOKHBIX
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UCTOYHUKOB 3arpsi3HEHUS] OKPYKAIOLIeH cpebl U HET 00BEKTOB, KOTOPHIE OMACHBI,
Y MOTJIM OBl CIIY’)KUTh UCTOYHUKOM YPE3BBIUYANHON CUTYaALINH.

EAMHCTBEHHBIM OOBEKTOM, KOTOPBIM OMNAacHO BIMIET Ha COCTOSHHE
OKPYXKAIOLIEW Cpeapl, SBISIIOTCA OTXOAbl M MYCOP TPYIOBOM HAEATEIBHOCTH
pabouux — HampuMmep, Oymara, IIIACTHK, CTEKJIO, U Ip. oTXoAbl. [l ycTpaHneHus

ATUX (HAKTOPOB MyCOp yTUIU3UpOoBaThes Ha nmojaurone ThO.

7.4 YC Bo3moxkubie B FOpre KemepoBckoit o61actu

B kadecTBe 4Ype3BBIYAMHONW CHUTyallUd MPHUPOJHOTO XapaKTepa MOXKHO
paccMOTPETh 3E€MIIETPSICEHHE, TAaK KAaK Mbl IIPOKMBAEM Ha TEPPUTOPHUH
rpanuyaniei ¢ ceiicmoonacHeiM paitonom (FOxnas Cubups).

[Topsimok moAroToBku HacenaeHuss B oOnactu 3amuTbl oT YC yTBepxkaeH
nocraHoBiieHueM IIpaBurenscTBa PO Ne 738 ot 24.07.95 r.

B ciyyae BO3HMKHOBEHHS MOAOOHBIX CUTyallMii HeoO0XO0JIUMO
UCII0JIb30BATh CIEAYIOUIME MEpHI 3alUThl: HE CO37aBaTh NMAHUKY; 3a0paTbCs MOJ
NUCBbMEHHBIM CTOJI, MOJ JPYryl0 NpPOYHYIO MeOelb WM BCTaTh Yy OIOPHOM
KOJIOHHBI; J€pXkaTbCs AalblI€ OT OKOH; IOKHUHYTh 3/aHUE B COOTBETCTBHH C
IIJJAHOM 3BaKyalluu.

CornacHo 1IKajae HHTEHCUBHOCTH BBIJICIIAIOT CIEAYIOUIYIO KJacCHU(UKALIUIO
3ganuit mo kjmaakam A, B, C um JI. 3manus, oTHocsmuecs K knaakam A u B
pazpymatorcs ¢ 10 6amnos, C u [ ¢ 9 6amnos.

3nanue, B KoTopoM Haxonutcsa jabopatopus FOTU TITY B ropoae HOpre
KemepoBckoit 061actu, oTHocutcs K kiajake C (00bIYHOE KaueCTBO, yCTOMYMBOCTD
K TOPU30HTAJIbHON HArpy3Ke MPOEKTOM 3/1aHUS HE IPEAYCMOTPEHA).

[To nanubiM 'O m YC KemepoBckoit o0nacTu B ciiyyae MakCUMaJIbHOW 12-
TH OanbHOM akTUBHOCTH Ha Antae wiu [Ipubaiikanse, B Ky3bacce cuiia TOmT4KoB
cocTaBUT 3—4 Oayia. DTO MPUBEAET K TOMY, YTO 3JaHHE, B KOTOPOM HaXOAMUTCSH
nabopaTtopusi He pa3pyLIUTCsA, a JIMIIb OCHIJIETCA IITyKaTypka, Oyaer

MOoBpeXkeHa MeOesib U 000py0BaHUE U T.J1.
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7.5 3akioueHue To paszielly CollMaaibHON OTBETCTBEHHOCTH

B pesynprare aHaim3a BpeOHBIX M ONACHBIX (PAKTOPOB B IOMELIECHUU
nabopatopun FOTU TIIY MO0XHO cnenaTe BBIBOJ, YTO JJI YCTPAHEHUs BPEIHBIX
(akTOpOoB HEOOXOAMMO IIPOBECTHU CIETYIOIINE MEPOIIPUSITHSL:

JUist  1OBEeNEeHHsT YpPOBHS OCBEIIEHHOCTHM JO HOPMAaTMBHOIO 3HAYCHUS
HEOOXOJMMO JTOTIOJHUTEIFHO YCTaHOBUTH elle 2 CBeTHIbHUKA ¢ 4 mammamu mo 30
BT, W3MEHUB INpu 3TOM CXE€MY HX pACIOJOKEHHS HA JBYXPSIHYIO C JBYMs
CBETUJIbHUKAMM B KaXKIOM PSAY.

Jist ymeHbplieHUs: K03QQUUUEHTa MyIbCaliy 10 HOPMATUBHOTO 3HAYEHUS
MO’KHO NPUMEHUTh MUTAHUE JIAMIT TOKOM MOBbIIeHHOW yacToThl (400 I’y 1 BbILIE).
Jnst  3TOro  CBETWJIBHUKH  YKOMIUIEKTOBBIBAIOTCS  3JEKTPOHHBIMH  ITYCKO-
PEryJIUpPYIOIIUMH aANIapaTaMHU.

JUis  monnep)kaHus 3aJaHHBIX [APaMETPOB MHKpPOKIMMAara TpeOyercs
MPOBECTH 3aMEHY CHCTEMbI OTOIUICHUS UM YCTAHOBUTH KOHJIULIMOHED.

B kauecTBe CpeACTB NMOKAPOTYIIEHUS TOJKHBI IPUMEHATHCSA IOPOIIKOBBIE
OTHETYIIUTENU. B HaAcTOSIIKMIA MOMEHT B MOMEUIEHUH MCIOJIb3YETCs] OTHETYIIUTEIb
yraekucnoTHeii  (OVY-8), d9ro HexenaTelabHO, TOCKOJBKY HMEETCS OOJIbIoe

KOJIMYECTBO MOCTOSTHHO paboTaroIIero aekTpoodopyaoanus [51].
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3aKII0OYEHUE

1. K uncny rnmaBubix npuurH YC Ha aBTOTpaHCIOPTE OTHOCATCS: HapyLIEHHUE
MpaBuJI IBHXKEHHUSI, PEBBIIIICHUE CKOPOCTH, YIIPaBICHUE aBTOMOOUIIEM B HETPE3BOM
COCTOSIHUY, TIJIOX0€ COCTOSTHUE JIOPOTH, METEOYCIOBHS, HEUCIIPABHOCTh AaBTOMOOMIISL.

2. JIopOKHO-TpaHCIIOPTHBIE MPOUCILIECTBUS SABJISIIOTCS OAHUM 13 BUji0B UC
Cpelld OCHOBHBIX HarpaBieHUN (POPMUPOBAHUS TEXHOTEHHON OMACHOCTH Ha
Tepputopuu Poccuiickoit @enepariuu, npu 3ToM Ha goporax Poccun nmorubaet 6oee
30 ThIC. yenoBeK B roj. YpoBeHb auuyHOTO pricka Tubenu B TII B Poccuu moutu B
2 paza Boiie, 4yeM B ['epmanuu, @pannuu u CILIA, a pucka rubenu yuyactauka JITII
— noutu B 10 pa3 Beiue, yem B ['epmanun u CHIA. 3a nepsbeie mecsausl 2015 rona
nouty 14 TeIC. aBapHuil IPOU3OILIO M3-3a HEUCIIPABHOCTU MPOE3KUX YaCTEH CTPAaHBI,
OpU 3TOM Ha JI0OpOrax MOrudio OKoJIo 4 ThICAY YEJOBEK, IOCTpajalio OKojio 43
TBICSIY POCCHSIH.

Ha 11 denepanbubix aBroTpaccax Cubupckoro okpyra okoio 150 omacHbIx
y4acTkoB, HaumOospmee koauyecTBO JITII Ha KOTOpBIX MNPOUCXOOUT B 3UMHHMA
nepuoa. [lo xommuectBy JITII kak B ne€THUM, TaKk ¥ B 3UMHUNW NEPUOM JUAUPYIOT
3abaiikanbckuii kpaid, Pecriyonuka Xakacusi, HoBocubupckast 001acTs.

Kaxxnoe Bropoe JITII B Poccun nporcxoaut u3z-3a pazouThIX AOPOT.

3.  ABTOMOOWJIbHBIE JIOPOTH  KJIAaCCUPUIMPYIOT B 3aBUCUMOCTH  OT
NpUHALIEKHOCTH  ((GOpMBI  COOCTBEHHOCTH), OT HApOJHOXO3SIICTBEHHOTO U
aJIMUHUCTPATUBHOTO 3HAYEHUS, @ TAKKE M0 MHTEHCUBHOCTHU JABUKEHUS.

Koad¢uiumenT cuenienns MuH ¢ JOpOoroil KMeeT MepBOCTEIIEHHOE 3HAYCHHE
JUIsi O0€30MaCHOCTH JIBMXKEHHMSI, 3aBUCUT OT THIA U COCTOSIHHSI MOKPBITHS JTOPOTH,
Benu4YMHA Kod((UIMEeHTa CHEIJICHUS M0 YCJIOBHUSIM O€30MacHOCTH JABUKCHUS HE
IoJpKHA ObITh MeHbie 0,4.

4. MereoycnoBusi (HU3KHE TEMIIEpaTypbl, METENU, 3aHOCHl B 3UMHEE BpEMs
rojga, TInepemaabl TEMIEpaTyp B  MEXCe30Hbe 3uMa—BecHa) Cubupckoro

denepaibHOTO OKpyra — 23TO ocobas rpynmna (akTopoB, 00€CTICUMBAIOIINX
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0€30MacHOCTh 3KCIUTyaTallMi aBTOTPAHCHOPTHBIX cpeAcTB. COCTOSIHME MOYBBI — 3TO
TJIaBHOE YCJIOBHME OE30MAaCHOCTH JOPOKHOTO IBHXKEHUS B CHOMpPH B MEKCE30HHBIM
nepuoJl 3uMa—BecHa. Tak Kak TMOYBEHHass BOJA, CHOCOOHA 3amep3aTh W
yBEIMYUBAThCS B 00beme Ha 1/11 4yacTh OT CBOEro mMepBOHAYAILHOTO O0BEMa B
Cllyyae MOHWIKEHUS TEMIIEPATyphl TOYBBI 10 OTPHULIATEIBHBIX 3HAYCHUM, a MpH
OTTauBaHUM TPYHTA MIPOUCXOJUT OOpATHOE SIBJICHHUE: TOPOXKHASL OJICK]A OCEIAET, €
HECyIlas ClIOCOOHOCTh CHUKAETCS.

B 3umuuii nepuon B Cubupckom denepanibHOM OKpYre CKOJB3KHE JOPOTHU
CO3JAIOT OMNACHBIE CUTYyallMd JJs JABWKEHUS aBTOMOOWIA: MPOOYKCOBKY,
pOOYKCOBKY ITPHU MOJBEME, 3aHOC.

Crioco0bl 3a1UThI OT roJI0JIeAa:

- CHETOOYHUCTKA;

- TEXHOJOTMU MNPEIOTBPAILICHUS 3MMHEN CKOJIB3KOCTH, OCHOBAaHHBIE Ha
IPEBEHTUBHOM 0OpaOOTKE TOKPBITHS, CBOEBPEMEHHOCTh KOTOpPOM Tpedyer
MCITIOJIb30BaHUsI MH(POPMALIMOHHBIX CUCTEM O MOTOJHBIX YCIOBHUSX C MPUMEHEHUEM
JATYUKOB, YCTAHABIMBAEMBIX KaK B IIOKPBITHE, TaK M BIOJIb JIOPOTH, a TAKKE
KOMITBIOTEPHBIX MTPOrpamM, KIMMATHYECKUX KapT, KOTOPbIE IO3BOJISIOT 00ECTIEUNTh
0€30MacHOCTh JBMIKEHUS, YMEHbINAsl KOJUYECTBO OOpaOOTOK M WCIOJIb30BAHUS
AHTUTOJIONEAHBIX peareHToB. OQHAKO TaKWe TEXHOJOTHH HE IOCTYIHBI ISl PEUICHUsl
npoOiemMbl 3UMHEH CKOJIB3KOCTM Ha joporax Poccuu BBHUAY KOJOCCaIbHBIX
(MHAHCOBBIX 3aTpaT U JOKAIBHOTO 3 PexTa;

- TEXHOJIOTHS HCIOJIb30BaHUsl pa3paboTaHHOro PoccuiickuMu y4yeHbIMU
aHTUTOJI0JIeqHOr0 HamoaHuTens «I'pukom» B cocraBax achambTOOETOHHBIX CMecen
JUISL IPUAAHUS TOKPBITUIO AHTUTOJIONEAHBIX CBOWCTB.

ITO0 JaeT BO3MOKHOCTD:

- TIOBBICHTH OE€30MAaCHOCTh JBIDKCHHS TPU HACTYIJICHUU TOJIOJETHBIX
YCJIOBHM, IPEAOTBPAILAsl JIOKAJIBbHYIO HAJIe/Ib, CHE)KHBIM HAKaT;

- NOpPOUIUTHh CPOKH Hayalla MNPOBEJACHUS MEpPONPUATHI MO 00ecTeueHuro
TpeOyeMbIX TPAHCIIOPTHO-IKCILTyaTAIIMOHHBIX XaPAKTEPUCTUK JTOPOKHOTO MTOKPHITHS

B 3UMHUU [IEPUOL;
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- COKpaTUTh TPYyJI03aTpaTbl U KOJUYECTBO MPUMEHSEMbIX XUMHUUYECKHUX
pEareHToB;

- CHM3UTh KOPPO3HUOHHOE BO3JECHCTBUE HA TPAHCIOPTHBIE CPEACTBA H
HETaTUBHOE 3KOJIOTUYECKOE BO3ACHCTBHUE.

5. ®akropamu 6e€30MacHOCTH aBTOMOOWJIE MpPU TOJNOJEAE SBISIOTCS:
TOPMO3HBIE CBOWCTBA, YCTOWYMBOCTH NPOJIOJbHASA W IONEpPEYHas, YIPaBIIEMOCTb
aBTOMOOMJIEM, CIICTUIIEMOCTb.

6. Cucrema TakTHYECKHX JCHCTBUM Tpu JuKBumanuu mnociuenctBuit JITII
3aKIouaeTcss B omeHke oOcraHoBku oOkunaxkem I[HWB/Jl m obecnedueHuun
oecnpensitcTBeHHOTO mnpoe3na k Mecty JTII 3aaeiicTBOBaHHBIX CHJI U CPEJCTB IO
peabwimuTanuu TnocTpanaBmux. JledcTBus cmacarenedt — skunaxka HOprunckoro
MOMCKOBO-CMAcaTeIbHOIO  OTpsija, MNPUOBIBIIMX HA  aBApUMHO-CHAcaTEILHOM
aBTOMOOWJIE, 3aKJIIOYAIOTCS B TOCIEAOBATEIIBHOCTA M CIAXEHHOCTH. OKHIaX
MPUCTYIAeT K JAeOJOKUPOBKE MOCTPAAABIIMX U3 JIETKOBOI'O aBTOMOOWJIS, MPU ITOM
MOCTPaJaBIINX, TOJYYUBIIUX TSDKEJIbIE TPaBMbl HW3BIEKAIOT TMPU  TOMOIIU
CHUHAIBHOTO muTa. JIeMCTBUS TPHUOBIBIIErO OTACJICHUS IMOXApHO-CIacaTeIbHOM
yactu Ne 1 ®I'KY «17 orpsag ®IIC no KemepoBckoil obnactwy», 3aKI0OYalOTCA B
WCIIOJIb30BAaHUU  ABAPUHHO-CIACcATEIbBHOTO 00O0pYyNOBaHUS JJIsi  J€OJIOKMPOBKH
BOAUTENSI TPy30BOTO aBTOoMOOWis. [lpuObiBaeT BTOpOM SKHUMaX MOWCKOBO-
criacaTtesIbHOM CIIy»KObl cO CTOpOHBI ropoja FOpru, KOTOpbli OKa3bIBA€T MOMOIIlb
MOCTPaJaBIIUM 000TPEBOM UX B aBTOOYCE.

7. DKcrnepuMEHTaabHO ObUIM pa3paboTaHbl MOAUGUIMPOBAHHBIE COCTABBI
acanbT00ETOHHOM cMecu C MOJINMEPHOMN n00aBKOM BTOPHUYHBII
nommdTuneHtepegtanar  ([I9T), wucmonp3oBaHWEe  KOTOPOH  CIIOCOOCTBOBAJIO
MOBBIIIEHUIO TPOYHOCTHA U BOJOCTOMKOCTH  00pa3loB. IDKCHEPUMEHTAIBHO
MOJIyYCHHBIC MOAU(DUIIMPOBAHHBIE COCTAaBBI MOTYT OBITh HCIOJB30BaHBl B
MIPOU3BOJICTBE BEPXHETO CIIOS TOPOKHOTO TMOKPBITUS JJI O€30MaCHOM IKCILTyaTaIiu

TPAaHCIIOPTa B MCIKCC30HbC 3MMa—BCCHaA.
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