6. Ob6cnyxuBaHue U TEXHMYECKOE O0OCITyXHBaHue: PerynmspHas nmpoBepka U 00CITy)KUBaHUE
BCEX CHUCTEM AaBTOMOOWJIS, BKJIIOYAsl CHCTEMBbl 3a)KUTaHUS, OXJAXKICHHS M TOIUIMBA, TOMOTaeT
o0ecreynTh Ha/IIekKAIyI0 padoTy JBUTATENS IaXKe B YCIOBUAX HUZKHX TEMIIEPaTyp.

3amyck ABUraTens B yCIOBHUAX HU3KHX TEMIIEpaTyp MpPEACTaBIseT cOOOW Ba)KHBIA aCHEKT
SKCIUTyaTallud aBTOMOOWJIEH W JPYrMX MEXaHMYECKUX YCTPOICTB B XOJOAHBIE BpeMEHa roja.
Huszkue Ttemmeparypsl MOTYT HPHUBECTH K psiay MpoOlieM, TaKMX Kak 3aTBepACBaHHE Macia U
TOIUIMBA, CHIDKEHHE MPOU3BOJIUTEIBHOCTH AKKYMYJISTOpa W TOBBIIIEHHOE MEXaHUYECKOE
HanpspkeHue Ha apurareib. OJHAKO COBPEMEHHBIE TEXHOJOTHH M METOJBI MOTYT CYIIECTBEHHO
00JIETYUTH ATOT MPOIIECC.

BaxHO mpuHUMarh BO BHHMaHHE HECKOJIBKO KIIIOUEBBIX AaCMEKTOB IPH IOJITOTOBKE K
3aIlyCKy JIBUraTesisl B XOJIOJHBIE YCIOBMS. DTO BKIIIOYAET MCIIOJIb30BaHUE MOJOTpEBa JBUraTess U
TOTUTNBA, MTPEBAPUTEIHHBIA HATPEB CAIIOHA aBTOMOOWIIS, TPABUJIHHBIN BBIOOP Macia M aHTu(dpH3a,
pEryjIsipHOE TEXHUYECKOE OOCIy)KMBAaHUE M HCIOJIb30BAHUE COBPEMEHHBIX CUCTEM YIPaBICHUS
JIBUTATEIIEM.

Cucrembl yIpaBlIeHUsl JIBUTaTelIeM WIPAIOT KIIOYEBYIO POJIb B OOECIIEUEHHM YCIEIIHOTO
3amycKa JIBUTATeNs NpW HHU3KUX TemreparypaX. OHHM KOHTPOJIMPYIOT paboTy JBUTATEN,
ONTUMU3UPYS €ro mapameTpsl st obecriedeHus: 3p(HEKTUBHOTO CTOPAHMS TOTUTMBA M COOIONCHUS
9KOJIOTUYECKUX HOPM.

Brnarogapsi coBpeMeHHBIM TEXHOJIOTHSIM B IPABUIIBHOMY ITOIXO0.Ty K TIOJTOTOBKE aBTOMOOMIIS
K XOJIOJAHBIM YCIIOBHUSIM, 3allyCK [BUTATENII B HHU3KUX TEMIIEpaTypax CTaHOBUTCS MeEHee
npobneMaTHyHbIM U Oonee  A3PGPEKTUBHBIM MPOIECCOM, YTO CIHOCOOCTBYET TIOBBIIICHHUIO
HA/ISKHOCTH B KOM(OPTa IKCIUTyaTalluyd aBTOMOOWIISI B 3HMHUH TTEPHO/I.
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AHAJIN3 TEXHOJIOT'MI OBECIIEYEHMS BE3OITACHOCTH JABWKEHMSI
TPAHCIIOPTA OT TPOHUKHOBEHUA ’)KUBOTHbBIX HA ITPOE3XYIO YACTD
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Beenenne. besomacHOCT Ha JOporax M JKEIE3HONOPOXKHBIX IYTAX SBISIETCS OJHUM M3
KJIIOUEBBIX aCHEKTOB B cdepe TPaHCIOPTHONH HMH(PACTPYKTYpbl M ObOecneueHHs: OOIIeCTBEHHON
6ezonacHoct B Pecnybnuke Kaszaxcran. Kak M B MHOTHMX JApPYrHX CTpaHax MHUpa, aBapuud U
IIPOUCUIECTBUS HA IOPOTax MPOUCXOIAT € 3aBUJHON PETrYISPHOCTBIO, YaCTO IPUBOAS K CEPbE3HBIM
MOCJIEACTBUAM JJIsl BCEX YYaCTHMKOB JOPOXKHOIO JIBMJKEHMS. B 4acTHOCTH, HECUaCTHBIE CIy4aH,
CBSI3aHHBIE C YYacTHEM JOMAIllHUX J>XUBOTHBIX, CTAHOBATCS Bce OoJjiee pacnpoCTpaHEHHBIMHU,
yrpokasi Kak CaMUM >KMBOTHBIM, TaK M 0€30MacHOCTH BojuTenell n maccaxupos. [lomumo 3toro,
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YKCJIO JIETAJIbHBIX MCXOJ0B CPEIU JIIOIEH B PE3yibTare JOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUM
OCTaeTcsl Ha BEICOKOM YPOBHE, UYTO OAYEPKHUBACT HEOOXOMMOCTh MPUHSATHUS JOTIOTHUTEIBHBIX MEP
1o o0ecreyeHn o 6e30MacHOCTH Ha JOPOTaxX U HKEIEe3HOAOPOKHBIX MapLIPyTax.

CraTrucrtuka [IOPOKHO-TPAHCIOPTHBIX NPOUCIIECTBHHA € y4YacTHeM SKHBOTHBIX
B PecnyOnmke Ka3zaxcran. [0m0Boii 0030p JI0pOXKHO-TPAaHCIOPTHBIX MHIMAEHTOB B Ka3zaxcrane
BbIsIBIIT Oosiee 100 ciydaeB, B KOTOPBIX JIOMAllHUE JKUBOTHBIE CTAlM (akTOpOM. DTH CHTYyaI[HH
COINPOBOXK/IAIOTCS HE TOJIBKO MaTepUaIbHBIMU YOBITKAMU B BUJIE MIOBPEXKIEHUN aBTOTPAHCIIOPTA, HO
U IPEJCTABIIAIOT YTPO3Y AJIS )KU3HU U 310pOBbS JIIOIEH, BKIIIOYAst JIETaIbHbIE UCXOIbI.

Tak cormacHo odunuaneHOMy mokiany KazaBrokonm “O  cocTosHUM 0€30mMacHOCTH
JIOPOKHOTO JIBUYKEHMSI Ha aBTOJIOpOrax pecrnyOnukaHckoro 3HadeHus 3a 2022 rox” (rpagux 1) ot
2023 rona, konmuyectBo ATII no npuunHe Hae3na Ha KUBOTHBIX — 111 ciayuaes, u3 Hux 39 ciydaes
C JIETAJIbHBIM HCXOJIOM, paHeHHbIX — 143 uyenoBeka [1]. Takke W3 OKJIaaa IIaBHOTO PEBU30pa
Kazakcran Temip sxonbl Pb-3 TanbipOeprena KycamnoBa B 2022 ronmy nomymieHo 78 ciydaeB
SKCTPEHHBIX TOPMOKEHUM MOE3/10B U3-3a HAXOXKJEHUS CKOTa Ha IyTH, B TOM 4Hcie B 52 ciaydasx
Hae3/1 TMpeloTBPaTHTh HE yaamoch [2]. D10 moAgYepKuBaeT HEOOXOAUMOCTh TPUHSTHS
NOTIOJIHUTENBHBIX ~ MEp ISl TOBBINIEHHS O€30MacHOCTM Ha aBTOMOOWJIBHBIX  JIOpOrax
U KEJIe3HOI0POKHBIX MYTSX.

I'paguk 1

JTII ¢ Hae3zoM Ha KHBOTHRIX — 2022 1.

143

111

39

B TTII ®™IlorHOumie M PaHeHHEBIE

VYrydmieHue 6e30MacHOCTH Ha JOporax B cliydae BO3SMOKHBIX CTOJIKHOBEHUH C KMBOTHBIMU
TpeOyeT pa3BepHyTOTO MoaxoAa [3]. DTOT MOIX0.1 BKIIFOYAET B CEOs:

— o00OpazoBaTelbHbIEe TPOrPAMMBI JJISl BOJUTENEH;

— pa3MelIeHHe MPeIyNPeKIAI0NIUX 3HAKOB;

— CO3JaHHE JOPOXKHOW HWH(MPACTPYKTYpPbI, YUYUTHIBAIOUICH SKOJOTUYECKHUE MapIIPYThI
KUBOTHBIX;

— olecrieyeHrne XOpoIIei BUIUMOCTH B TEMHOE BpeMsi CYTOK;

— COTPYAHHUYECTBO C SKOJOTHUYECKUMHU OPraHu3alusiIMU;

— MPUMEHEHHE CKOPOCTHBIX OIpaHUYUTENEeH U MPOBEIEHUE MOHUTOPUHTA U UCCIIEIOBAHUN
Ui pa3paboTku 2PPEeKTUBHBIX Mep MPEIOTBPAIIECHHUS MOJ0OHBIX TPOUCILIECTBUM;

— YCTaHOBKY 3allIUTHBIX OTPaKJICHUN BJIOJIb JOPOT.

3aluTHBIE OTPaXAEHUS BAOJIb AOPOT, B COYETAHUU C IPYTUMHU MEpaMU, SIBIISIOTCS OJHUMU
13 HauOoJjee NEHCTBEHHBIX CIIOCOO0B CHIKEHHUSI BEPOSTHOCTH TaKHUX ciiydaes [4].

Tunbl 3aIIMTHBIX OrPasKAeHUH OT KMBOTHBIX. 3AlIUTHBIE OTPAXKIEHUS OT YKUBOTHBIX
BJIOJIb JIOPOT MMEIOT KIIOYEeBOE 3HAYeHHE Il Oe30MacHOCTH Kak JUisl BOJIWTENeH, Tak M s
XKUBOTHBIX. OHM MOTYT MNPENOTBPATUTH CTOJKHOBEHMSI C JUKUMHU >KMBOTHBIMH, YTO 3a4acTylO
MIPUBOJIUT K CEPbE3HBIM aBapusiM. Takue OrpaskJIeHHsI MOTYT OBITh PA3IMYHBIMU MO0 KOHCTPYKIIUHU, B
3aBUCHMOCTA OT KOHKPETHBIX YCIOBUH MECTHOCTHM M BHUJOB KHBOTHBIX, OOHTAIOIIUX B ITOH
MecTHOCTH. Hampumep, 3To MOTYT OBITH MPOYHBIE 3a00pHI, CETKU WM CHEIHUAIbHBIC JOPOKHBIC
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YYaCTKH, OIOPOXKEHHBbIE JJIsi IPENOTBPALICHUsS IEPEeceYeHHs] JOpOord KUBOTHBIMH. Ilpu
IIPOEKTUPOBAHUM TAaKUX OTPAKICHUI YUUTBHIBAIOTCS MUIPALMOHHBIE MAapIIPYThl JKUBOTHBIX,
0COOEHHOCTH MX MEPEIBUKECHUS U TPOUHE (PaKTOPHI.

Cy1ecTByeT HECKOJIBKO Pa3HOBUIHOCTEHN 3aAIUTHBIX OTPa)KIEHUI, KOTOPbIE UCIIOIb3YIOTCS
JUIS IPEIOTBPALLIEHUS BCTPEY € )KMBOTHBIMU Ha aBTOJIOPOTaX.

1. 3eneHble KOPUAOPHI, UM FKOAYKHU. JTO KOHLIEMIHUS, KOTOpasi BKJIIOYAaeT B ceds co3/laHue
IIPUPOJIHBIX 3€JEHBIX KOPUIOPOB BJIOJb aBTOMOOMIIBHBIX JIOPOI, KOTOPbIE MO3BOJSIOT >KMBOTHBIM
0e30macHO MepexouTh Jjgopory. IIpw co3maHuM TakuMX KOPUAOPOB HCHONB3YIOTCS 3€JICHbIC
HACaKJCHUSA, TMOA3EMHBIC TIEPEXOAbl MM MOCTBI, 4YTOOBI 00ecneynTh Oe30mMacHBId MYTh
JUId KUBOTHBIX uepe3 nopory. Hambosnee skoiornyHble M 3aTpaTHble KOHCTPYKLUHU 3alUTHBIX
orpaxxaeHuil. HeaddexkruBHbl eciau ucmonb3oBaTh UX B OAMHOUKY. HyxXHO KOMOMHMpPOBaTh
C IPYrMMH TUTIAMH OTpakaeHwuid [5,6].

2. DIIEKTpUYECKUE OTPaXJEHUS TPEICTABISAIOT COOOM CHUCTEMBI, HCHOJIB3yeMbIe JUIS
CO3/1aHUs AJIEKTPUYECKOTO 3a00pa BIOJIb JOPOTH, KOTOPBI CIOCOOEH OTIYTruBaTh >KUBOTHBIX
OT IPUOMMKEHUSI K J0opore. DJIEKTPUYECKUE HMITYIbChl, T€HEPUPYEMbIE ATHUMH OTPaXICHUSMHU,
HE HaHOCAT Bpe/la >KUBOTHBIM, HO CO3JAIOT HENPHUSTHOE YyBCTBO, YTO 3acTaBiseT MX H30erarb
KOHTaKTa C orpaxiaeHueM. OJHAaKo Takue OTPaXIACHHUsI TPeOYIOT MOCTOSHHOIO TEXHUYECKOTO
0o0CHY)KMBaHHUSI U TOAKIIOYEHHUS] K HCTOYHHKY D3JEKTPONMUTAHUS, YTO MOXET OBbITh 3aTpaTHbIM
U TPYyAOEMKUM mpoiieccoM. Kpome TOro, anekTpuyeckue OrpaxaeHus 0o0jiee UyBCTBUTEIbHBI
K MEXaHHYECKUM MOBPEXKICHUSIM U HEOJaronpusTHBIM MOTOAHBIM YCIOBHUSIM, 4YTO TpelOyeT
perysipHON IPOBEPKHU U YCTPaHEHUSI HEUCIIPABHOCTEH /1715 o0ecrieyeHusl X HaJeKHOM pabOTHI.

3. 3ByKOBBIC M CBETOBBIC CHT'HAJIHM3ATOPHI - 3TO YCTPOWMCTBA, CMOCOOHBIC MPEAYIPETUTH O
MPUOIMKEHUU KUBOTHBIX K JOpOT€. YCTaHOBJIEHHBIE BJOJIb JIOPOTH, OHU AaKTUBHUPYIOTCA MpU
MPUOTMKEHUU >KMBOTHBIX M MPEAYNPEXAA0T BOJUTENEH O BO3MOXKHOM IMOSIBICHUU KHUBOTHBIX
Ha J0pore, 4To MOMOraeT h30exarb CTOJKHOBeHMH. McciienoBaHMs MOKa3bIBAIOT, YTO YCTAHOBKA
JETEKTOPHBIX CUCTEM CUTHAJIM3ALMU CHUYKAET YMCIo npoucmecTBuil Ha 87%. /laHHble ycTpolicTBa
00b1yHO pasmemniatoT Ha pacctosHun 800—1600 M B 30HAaX BO3MOXKHOTO TOSIBJICHHUSI KPYITHBIX
miekonuTaronux [7]. Ol mpeacTaBisitoT co00i COBpEMEHHBIE, HO B TO K€ BPEMS IOPOTOCTOSIIINE
MephbI TI0 00ecTIeueHNI0 OE30MaCHOCTH TIOPOKHOTO JIBHYKEHUS.

4. Ceruarble Orpa)<JICHUs, BHIIIOJIHEHHBIE U3 METAIUIMYECKUX CETOK WIIM MPOBOJIOKHU, YACTO
HCIIONB3YIOTCS BAOJb JOPOT € LEIbIO MPEIOTBPAILCHUS TPOHUKHOBEHUS )KMBOTHBIX HA MPOE3KYIO
yacTb. OHu 3G GeKTUBHBI U (UHAHCOBO HE 3aTpaTHbIC B IPEIOTBPAIICHUHN BbIXOa KaK JUKUX, TaK U
JOMAIlIHUX >KUBOTHBIX Ha IPOE3KYH 4acTh. lIpum cTpouTenbcTBe NaHHOTO THUMA OrPAXKICHUS
MPUMEHSIOTCS CTOMKM WM OIOpbI, 3ariyOisieMble B TPYHT OETOHHBIM (DyHIAMEHTOM WIIH,
yrpaMOoBbIBaeTcs 1ieOeHkoi. OnHako, WX HEIOCTAaTKOM SBISIETCS TO, YTO CTPOUTENIHCTBO
(GyHIaMEHTOB  MEJKOTO  3aJlOKEHHSI M C  HEJOCTaTOYHOM Harpy3koi Ha OCHOBaHUE
B CE30HHOIMPOMEP3AIONINX TPYHTAX COMPOBOXKIAETCS AePOopMalUsIMH TPYHTOBOTO OCHOBAHUSA,
BBI3BAHHBIMH MOPO3HBIM Iy4E€HHEM 4YTO MPUBOAUT K 3aBATMBAHHMIO OTPAXKICHHS, a 3aniiyOlieHue
(GbyHIaMEHTOB HIDKE TIIYOMHBI IPOMEpP3aHHsl TPYHTOB MPHUBOJUT K 3HAUYUTEIHHOMY YBEIHUEHUIO
CTOMMOCTH (PyH/IaMEHTA.

VYuuThiBas BBISBICHHbIE HEAOCTATKM  CYIIECTBYIOUIUX COOPYXKEHHH, IUIaHUPYETCs
pa3paboTka HHHOBAIIMOHHOTO 0e3(hyHJaMEHTHOTO JOPOKHOTO orpaxkaeHusi. OHO OyneT BBINOJIHEHO
U3 METAUIMYECKOW CeTYaToM KOHCTPYKLMH, COCTOSIIEM W3  MOXAYIBHBIX CETMEHTOB,
COCJIMHAIONIUXCST B HENpepbIBHBIA psin. JlanbHeilmue wucciaenoBanust OyayT HampaBlieHbl Ha
u3yyeHne SPQPEKTUBHOCTH M MPAKTUYHOCTH JAHHOTO THUINA OTPAKICHUN C LEIbI0 MOBBIIICHUS
0€30IMaCHOCTH Ha JIOpOrax U KeJIe3HOJAOPOKHBIX MYTSX.

3akiarouenne. lcronb3oBaHHME JIETKO MOHTHPYEMBIX CHCTEM 3aIIMTHBIX OrPAXICHUN
npeacTaBisieT coboi 3(h¢eKTUBHOE W MEPCHNEKTHMBHOE pelIeHHe JUIsl COKpallleHUs JIOPOXKHO-
TPAHCIOPTHBIX IPOUCIIECTBUM, CBA3aHHBIX C Y4YaCTHEM JOMAlIHMX >KMBOTHBIX, a TaKXKe I
CHIDKEHMs 4Hciaa cMmepreil Ha goporax B Pecnybnmuke Kazaxcran. IIpoBeaenue nanpHeHImmx
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MCCIIeIOBAaHUN U pa3pabOTOK B ATOHM 007acTH MMEET MOTEHIIMAJ CIIOCOOCTBOBATh CO3JaHUIO Ooee
0e30MacHON W yCTOWYMBOW TPAHCIOPTHOW CPEIbl JUIsl BCEX TpakJIaH CTPaHbl. DTO HAIpaBIICHUE
paboTBl MOXKET 3HAYUTEIBHO VYIYYIIUTh OOIIECTBEHHYIO O€30MacHOCTh H  COACHCTBOBATH
JOCTIKEHUIO 11eNieid B 00macTu JopoxkHOU Oe3omacHocTH B Kazaxcrane.
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Foipimu xerexmrici — XK.P. Anunbaes

Angarna: Makanana Oencenai maccuai Oackapy KyienepiH maiganaHy apKbUIbI KoK
KayilCi3/AiriH apTTeIpy Koygapsl kepceriieai. Kenreren kenik KayilncCi3iriH apTThIpy TocUIaepiHe
oy xyprizuteai. JKone ae opOipiHiH apThIKIIBUIBIKTAPhl KOPCETUIE .

Kiar ce3nep: bencenni maccuai Oackapy, 3JI€KTPOHIBI TipKeMeNepi TKpaKTaHABIpY,
TYpaKThl deKTpoH 16l 0akbutay (ESP), Vehicle-to-vehicle (V2V)
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