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DKCIIyaTanus aBTOMOOHIBHBIX IOPOT: METOJAMYECKUE YKa3aHUsI K KYpCOBOM
paboTe MO JUCHUIUIMHE «DKCIUTyaTallds aBTOMOOWJIBHBIX JIOPOT» Ha TEMY:
«3uMHee CcojAep)KaHUE aBTOMOOWJIBHOW JOpOTW» JJii OOydYarolmuxcs Mo
creruanbHocTH 08.05.02 «CTpouTEnhCTBO, IKCIUTyaTalllsi, BOCCTAHOBIICHUE U
TEXHUYECKOE MPUKPBITHE aBTOMOOMIBHBIX JIOPOT, MOCTOB U TOHHEJEH» / aBT. A.
A. Tecremes, /1. A. I'enze — TIOMEHCKUNA WHIYCTpUAIbHBIH YHUBEPCUTET. —
Tromens: M3narensckuii neatp bUK, TNV, 2022. — 39 c.

Meroanueckue yKa3aHHusl pacCMOTPEHBI M1 PEKOMEHAOBAaHbI K U3/IaHUIO Ha
3aceaHuu Kadeapbl aBTOMOOMIIBHBIX JIOpOr M a’poapomMoB «30» urons 2022
rona, npotokona NelO.

Meroanueckue yKa3zaHuWs K  BBIIOJHEHUIO KYpCOBOM paboThl IO
JUCHUIUIMHE «OJKCIUTyaTalsi aBTOMOOWJIBHBIX JOpOr» Ha TeMy: «3UMHeEe
coJiepKaHUE aBTOMOOMJIBHOW AOPOTW» MpeIHA3HAYEHBI NIl O0y4YaroMIMXCs MO
criennasibHOCTH 08.05.02 «CTponTensCTBO, KCIUTyaTalus, BOCCTAHOBJIEHUE H
TEXHUYECKOE MPUKPHITHE aBTOMOOMIIBHBIX JOPOT, MOCTOB U TOHHEJEI».

MeToauueckie ykasaHHUsl COCTOSIT M3 MOSCHUTEIbHOM 3allMCKH, MOPSAJIKA
BBITMOJIHEHUSI pa3JIeioB KypCOBOM paOOThI, ONMKUCAHUS MPAKTUUECKUX 3aHATUN U
OpraHM3ali CaMOCTOSITENIbHOM pPabOThl 00yYaromMXCsi, B COOTBETCTBHM C
IPOrpaMMOM TUCIUIUINHBI U CIUCKOM PEKOMEHAYEMOU JTUTEPaTyPHl.

B mMeTtoanueckux ykazaHUSX PaCCMOTPEH MOPSIOK MPOSKTHUPOBAHUS padoT
U DPa3pabOTKH MEPONPUITUNA 1O COJEPKaHUI0O AaBTOMOOWUIIBHOW JIOPOTH B
3UMHUN TEPUOJ, BKIIIOYAIONIMNA: 3alllUTy OT CHEXHBIX 3aHOCOB, OOpHOY C
3MMHEH CKOJIb3KOCTBIO U OUHCTKY OT CHEra.

Mertonuueckre  yKazaHHs OKaXyT IMOMOIIb  OOydYallIUMCs  IpH
BBINIOJIHEHUHU KYypPCOBOW palOThl, MOJArOTOBKE K MPAKTUYECKUM 3aHSTHSM,
CaMOCTOATENIbHOM HM3Y4YEHHHM MaTepuaia Mpu MOJATOTOBKE K MPOMEXYTOYHOM
aTTeCTalllM, a TAKXKE MMPENoAaBaTesisiM B OpraHU3aluy MPaKTUYECKUX 3aHSITHIM.
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IMPEANUCJIOBHUE

OnHuM U3 caMbIX CIOXKHBIX UM OTBETCTBEHHBIX CE30HOB rojia B paboTe
CyOBEKTOB JIOPOKHOT'O XO35WCTBA, 3aHATHIX Ha COJEPKAHUM aBTOMOOMIIbHBIX
JIopor, sBisfercs 3uUMHME nepuon. I[lomuMo 3arpar Ha OCYIIECTBICHUE
NEATENBHOCTH 110 3MMHEMY COJEPKAHUIO, TOCYJapCTBO HECET OTPOMHBIE ITOTEPH
U3-3a CHIKEHMSI CKOPOCTM JBW)XCHHS, IOBBIIIECHUS aBAPUKWHOCTH U Jp.,
IPUBOMSIIMX K YBEJIWYEHUIO TPAHCIIOPTHOW COCTABISIOIIEH B CTOMMOCTH
TOBapOB U yCIIYT.

Pemenne 3amad COBEpPUIEHCTBOBAHUS CHCTEMBI YIIPABICHUS 3UMHUM
COJZIepKaHUEM BO3MOKHO MPHU NEPEXO0JE K MHTEHCUBHOMY, MHHOBALIMOHHOMY U
COLIMAJIBHO OPHEHTUPOBAHHOMY THUIIy Pa3BUTUS JOPOKHOTO XO3SICTBA,
OCHOBaHHOTO Ha MPUHIMIAX PECypcocOEpe)eHus 3a CYET YNPEKIAOIIETOo
pearupoBaHusi Ha HEOJIAronpUsTHBIE U OMACHBIE MMOIOJHO-METEOPOJIOTHYECKHE
SIBIICHHSL.

CornacHo npunsToil pacniopsikeHneM [IpaButensctBa PO Ne 1734-p ot
22.11.2008 r. «TpancnoptHoi#l cTparerun Poccuiickoit deaepanun Ha MEPUO
10 2030 roga» muaHupyercsa Co3/JaHue CTaOMIbHON TPaHCIOPTHOW CHCTEMBI C
rapaHTUPOBAHHBIMU HOPMATUBHBIMU HNOTPEOUTEIBCKUMHU XapaKTEPUCTUKAMU
Ha OCHOBE MWH(MOPMAIIMOHHBIX TEXHOJOTMH W  CHUCTEM  IOJYy4YEHUs
penpe3eHTaTUBHON MH(POPMALIUH.

Hnst obecmeuenuss  TpedyemMoro  ypoBHS  (DYHKIIMOHHUPOBAHUS
aBTOMOOMIIE-T0POKHON CUCTEMBI, XapaKkTepu3yemoro: CKOPOCTBIO,
CBOEBPEMEHHOCTBIO, MPEIACKA3YEMOCThI0, PUTMHUYHOCTBIO, 0€30IIaCHOCTBIO U
JKOJIOTMYHOCTBIO, B TNPAKTHKE OTEYECTBEHHOIO M 3apyOEKHOIro OIbITa
TEXHUYECKON SKCIUTyaTallud HAKOIUIEHO MHOKECTBO METOJOB U CIOCOOOB IO
o0OecreyeHnt0 HEOOXOIUMBIX CHENHBIX KadyeCTB JOPOXKHBIX MOKPBITUA H
HIMPUHBI TPAHCHOPTHOTO Kopuaopa (3PGEKTUBHO HMCHOJIb3YEMON IIHUPUHBI
POEe3KEN yacTu).

B ycioBusX BHEHIHMX BBI30BOB, PEIIMTh CJIOXKHYIO WHBApUAHTHYIO
3alayy MO 3allUTe€ aBTOMOOWIBHBIX JOPOT OT CHEXHBIX 3aHOCOB, OOpHOE C
3UMHEH CKOJB3KOCTBIO M OYUCTKE JOPOr OT CHEXKHBIX OTJIOKECHUH,
MO3BOJISIIOLLY O MUHHUMH3UPOBATH HCITI0JIb30BAaHUE OrpaHU4ECHHBIX
MaTepUalbHO-TEXHUYECKUX PECYpCOB MOTYT TOJbKO KBaJM(ULIUPOBAHHBIE
CHELUATNCTBI, HWMEIOIIME HEOOXOAWMBIE 3HAHUS W MPAKTUYECKUE HABBIKH
IUTAHUPOBAaHUS JEATENBHOCTH U Pa3padOTKU MEPONPUATHI MO COAEPKAHUIO
aBTOMOOMUJIBHBIX JOPOT B 3UMHUI NEPHUO/.



BBEJIEHHUE

Hens KypcoBoil pabOThl MO 3UMHEMY COJEPKAHUIO aBTOMOOWJIHHOM
JIOPOTHU COCTOUT B 3aKPEIUVICHUU OOYYAIOIIMMHUCA TEOPETUYECKUX 3HAHUU U
NPUOOPETCHUN MPAKTUUYECKUX HABBIKOB B PEIICHHM 3aJ1ad OIEHKU COCTOSHUS
JIOPOTH B 3UMHUU MEPUOJ Troja, pa3padoTKe MEPONPUATHI IO 3allUTe JTOPOrU
OT CHEXHBIX OTJIOKEHUW M 3aHOCOB M WX YAAJICHHIO, a Takxke Mo Ooprde ¢
3UMHEN CKOJIb3KOCTHIO.

[Ipu  BbIMOJNIHEHMM  KypCcOBOM  pabOThl  OOydYarouuics  JTOJDKEH
BHUMATEILHO M3YyYUTh PEKOMEHIYEMYIO JIUTEpPaTypy U coOIo1aTh TpeOOBaHUS
HOPMAaTUBHO-TEXHUYECKUX JOKYMEHTOB. C yd4eToM 3TOr0 B HACTOSIIHMX
METOIMYECKUX YKa3aHUSAX H3JIOKEH TOJbKO OOIUN TOPSAIOK BBHITOJIHECHUS
KypCOBOM pabOThl M KpaTKHUE MOSICHEHWS] IO BOIMPOCaM, JOCTATOYHO IOJHO
OTPaXKEHHBIM B peKOMEHayeMoi nuteparype. [1o Bompocam, KOTOpble HE UMEIOT
MOJIHOTO OCBEIIEHUSI B JIUTEpAType, B METOJUUYECKUX YKa3aHUAX JlaHbl Ooiiee
noApoOHble mosicHeHus. Kpome ykazaHHOW B OINHCKE JIUTEPATYPHI
00yYaroIMIiCs JOJKEH CTPEMHUTHCS HCMOJIb30BaTh HOBEWINNE  M3JIaHUS U
myOJIMKalUK, B TOM YUCJIC U B MHOCTPAHHBIX UCTOYHUKAX.

[Ipu  pa3paboTke  MepONpHUSATUNH MO  3UMHEMY  COJEPIKAHHIO
aBTOMOOWJIBHOM JOPOTM OCHOBHOE€ BHHUMAaHHUE JOJKHO OBITH  YJIEJICHO
NPO(PHIAKTUYECKUM U 3aIIUTHBIM MEPONPUATUIM (MPOPUIAKTUYECKUA CTI0C00
O0pBOBI ¢ 3UMHEN CKOIB3KOCTHIO M 3alllUTa JOPOT OT CHEXKHBIX 3aHOCOB), a HE
paboTaM 10 JTMKBHUIIAINN YK€ TIOSIBUBIIUXCS CHEXHBIX W JICASHBIX OTIOXKCHUH
(pacyMCTKa OT CHEXXHBIX 3aHOCOB M JIMKBUIAIUSA 3UMHEH cKojb3kocTH) [14, 19].
B sTom ciydae, onepaTuBHOE ynpaBieHUE padOTaMU MO 3UMHEMY COJEPKAHUIO
JIOpOT JIOJKHO OCHOBBIBAThCSI Ha HMHGOPMAIMOHHO-TEXHUYECKUX pecypcax
CIICHMAIU3UPOBAHHOTO  JIOPOKHOTO  METEOPOJIOTHUECKOro  OOecreueHus
(CAMO), dopmupyronmx CBEICHUS O TPOTHO3aX TMOTOAbl, TEKylIeh
MeTeopoJiorudeckod uHdbopManuu U UHOOPMAIIUK O COCTOSSHUHU JOPOXKHOTO
MOKPBITUSL 4Yepe3 aBTOMATHYECKHE JIOPOKHBIE METEOPOJOTHUYECKHE CTaHIUU
(AAMC) [15, 16, 17, 3, 4, 5].

[Ipy KOMIUIEKTOBAaHWM MAIIUHHO-IOPOXKHOTO Tapka HE0OXO0IUMO
peaycMaTpuBaTh COKpAIlleHHEe HOMEHKIATypbhl TEXHUKHA 33 CYET TPUMEHEHHUS
0a30BBIX IIIACCH CO CMEHHBIMU pa0OYUMHU OPraHaMu U CMEHHBIX pabOYMX OpraHOB
K TpaJMIIMOHHBIM MamwHaMm [ 18, 27, 32, 33, 36, 39].

[Ipexkne dYemM TPUCTYNHUTh K  BBIMOJHEHUIO KypCOBOW  pabOTHI
00yYaIOIIMIICS TOJKEH U3YYUTh 3alaHUE, KOTOPOE COCTOUT U3 YCIOBHOUM CXEMBI
aBTOMOOWJIBLHOM Joporu npoTsbkeHueM 10 100 kM ¥ OCHOBHBIX MCXOJHBIX JIaH-
HBIX (IpUJIOKEHHE A).

[IpoTsi’KEHHOCTh JIOPOTM U COCTAaB KypCOBOM pabOThl MOTYT OBITh
CKOPPEKTUPOBAHBI MPEIOABATEIIEM.



1 COAEP’ KAHUE U PEKOMEHAYEMAS ITOCJIEAOBATEJIBHOCTbD
BBINIOJTHEHUSI KYPCOBOM PABOThI

B kypcoBoii paboTe Ha OCHOBAHMM aHAJM3a MECTHBIX HPHUPOIAHO-
KJIMMaTUYECKUX YCJIOBUHM, 3aJaHHBIX XapaKTEPUCTHUK JOPOTM M YCJIOBHHl ee
AKCIUTyaTallMi JOJIKHBI ObITh pa3pab0TaHbl OCHOBHBIE MEPOIPUATHS O 3aLTUTE
JIOPOTH OT CHEXHBIX 3aHOCOB, yJIAJCHUIO CHEKHBIX OTJIOKEHUU U MO0 O0proOe C
3UMHEN CKOJIb3KOCThI0. Kpome TOro, N0omKkeH ObITh AeTallbHO pa3padoTaH OAUH
U3 BOIIPOCOB 3UMHET0O COJIEPKAHUS JOPOTH.

KypcoBass pabora cOCTOMT M3 pacyeTHO-NOSICHUTEIBHOM 3alUCKU U
rpaduueckoit yactu B oobeMe 1 mucta ¢opmara Al. Ha nuct BeIHOCAT cxemy
OpraHu3allMd 3UMHEr0 COJEP)KaHHUS JIOPOTM M 4YEPTEeKU TEXHUYECKUX,
TEXHOJIOTMUECKUX M OPraHU3alMOHHBIX PEIICHUH IO JeTallu KypCOBOil pabOTHI.

O0beM  pacUeTHO-TIOSICHUTENbHOW  3amucku —  25-30  crpanHwmIy
PYKONIMCHOTO TekcTa ninn 20-25 cTpaHull IeYaTHOTIO TEKCTA.

B nosicHUTENbHYIO0 3aMKUCKY J1OJKHBI OBITh BKIIFOUEHBI:

1) TutynbHBII TUCT, 0OPMIICHHBIH B COOTBETCTBUU C TPEOOBAHUSIMU;

2) 3agaHue, yTBEpKIESHHOE TIpernogaBaresieM;

3) Cnucok HCHOJIb30BAHHBIX HCTOYHUKOB B BBITIOJHICMON KypCOBOIA
pabote, cocTaBICHHbBIN B aj1()aBUTHOM MOPSJIKE.

CocTtaB U pexoMeHAyeMas MOCIeA0BaTeIbHOCTh BBINIOJHEHUS KYpCOBOM
paboThI MpUBEACHBI B TAOHIE 1.

Tabawnma 1
CocTaB 1 IOCIIeIOBATEIHPHOCTD BBHITIOJIHEHHSI KyPCOBOW PaOOTHI
No HaumenoBanue pa3znenos [IpoueHT BBITOTHEHUS
n/n K ob6miemy o0nemy, %
1 | AHaiM3 MCXOAHBIX JAHHBIX M MPUPOJHO- 15
KJIIMMATUYECKUX YCJIOBUN 3UMHEr0 COJIepKaHUS
J0pOTHU
2 | OreHka CHEro3aHOCHMOCTH JIOPOTH M BBISBIICHUE 10

y4acTKOB, HauOoJiee OMAaCHBIX ISl JABUKCHUS
IIPY 3UMHEMN CKOJIB3KOCTHU

3 | Ha3zHaueHne OCHOBHBIX MEPONPHUATHIA TIO 3alTUTE 20
JIOPOTH OT CHEXXHBIX 3aHOCOB M OYHUCTKE OT
CHEKHBIX OTJIOKECHUU

4 | Ha3zHaueHHe  OCHOBHBIX  MEPONPHUATUH U 15
TEXHOJIOTHH 0OpbOBI C 3UMHEN CKOJIB3KOCThIO

5 | Pa3zpaboTka neranu KypcoBor paboThI 20

6 | CocraBnenue 1miaHa paboOT 1O 3UMHEMY 10
COJIEPKaHUIO JOPOTH

7 | Odbopmiierne KypcoBOil pabOThI 10




TexXHUKO-3KOHOMUYECKOE O0OOCHOBAaHHME BCEX KOHCTPYKTHUBHBIX U
OpraHU3alMOHHO-TEXHOJIOTMYECKUX PEIICHUI B KaXKI0M M3 Pa3JIeJIOB KypCOBOM
pabOThI BHIMOJHSAETCA Ha OCHOBE BAPUAHTHOTO MPOEKTUPOBaHUsA. MUHUMaIbHOE
KOJIMYECTBO BAPUAHTOB JIOJKHO OBITh HE MEHEE JABYX MPU PYYHOM PACUETEe U HE
MEHEE TpeX-4eThIpeX Npu npuMeHeHnu [19BM.

B kadectBe netanu MOXXET OBITh MPHUHSATO PEIICHHE OJHOTO WM Hec-
KOJIbKUX U3 CIEAYIOLIUX BOIPOCOB:

- pa3paboTKa TEXHOJOTMM W OpraHu3aluu padoT MO CHETrOOYHCTKE
JOpOTH;

- pa3pa0oTKa CXeM CYHCTKH OT CHera CJOXHBIX YYacTKOB JIOpOTHU
(mepeceyeHuss U NPUMBIKAHMS, KPUBBIE MAJIOTO Pajlyca, CEPHAaHTUHBI, YYACTKH
JIOPOTH B BBIEMKaM H T.[1.);

- pa3paboTKa TE€XHOJOTHMH OYUCTKHA OT CHEra MHOTONOJIOCHBIX JOPOT H
aBTOMAarucTpaie;

- pa3paboTka IUIaHA  COCPEIOTOYEHHOM  CHErOOYHUCTKH  0CO00
CHEro3aHOCHMBIX YYaCTKOB JJOPOTH C YCTPOMCTBOM 3UMHHUX 00BE3/0B;

- YCTPOMCTBO CHETrO3aIUTHBIX JIECOHACAXKICHU;

- YCTPOMNCTBE BPEMEHHBIX CHET03aJep>KUBAIOIIUX YCTPOMCTB (MEepeHoc-
HBI€ IIUTHI, CETKH, CHEIKHbIE TPAHILIEH U JP.);

- CTPOUTENHCTBO MOCTOSIHHBIX CHET03aIeP>KUBAIOLITUX 3a00POB;

- CTPOMTEINILCTBO CHETOINEpeyBatoUuX 3a00POB;

- pa3paboTKa TEXHOJIOTMH U OpraHU3aluu paboT Mo JTUKBUIAIUN 3UMHEN
CKOJIb3KOCTH C TPUMEHEHUEM TBEPABIX WIH KUIKHUX XJIOPHUJIOB;

- pa3paboTKa TEXHOJOTMM ¥ OpTaHW3aliud padOT MO TOBBIMICHUIO
CLUENHBIX CBOMCTB IOKPBITUI € MCIOJIB30BAHHEM HArpeThiX (PPUKIIMOHHBIX
MaTepHUaJIoB;

- pa3paboTKa KOHCTPYKIMH M TEXHOJOTHHU CTPOUTENIHCTBA MOKPBITHH C
IPOTHUBOIOJIOJIETHBIMU CBOMCTBAMU;

- pa3paboTka 0a3bl MPUTOTOBJICHUS M XPAHEHUsI MPOTUBOTOJIONEIHBIX
MaTepHaJioB;

- YCTPOMCTBO U COJIEp)KaHUE JIEASHOM Mepernpansl;

- YCTPOUCTBO MMAPOMHOM IIEPEIPABBI.

KypcoBas pabGoTa Takke MOMXKET cOAep)KaTh JApPYyrue JAeTald Hay4HO-
MCCIIEI0BATEIBCKOI0, PACYETHOTO, KOHCTPYKTOPCKOT0, TEXHOJOTUYECKOIO WIIH
OpPraHU3alMOHHOTO XapaKTepa.



2 METOAUYECKUE YKA3ZAHUA ITO BbIITOJIHEHHIO
OTAEJIBHBIX PA3ZJAEJIOB KYPCOBOMU PABOTHI

2.1 IoaroroBKa HCXOJAHBIX JAHHBIX U AHAJIM3 MPUPOAHO-KIUMATHYECKUX
YCJIOBHUI1 3MMHEr0 COAepPKaHMSs I0POrH

HcxonHble NaHHbIE 7S BBIMOJHEHUS KypCOBOM pabOTHI MOJTYdYaloT W3
3alaHusl ¥ 3aHOCST B CXEMY OpraHU3allMK COJEp)KaHHs JAOporud (PUCYHOK 1).
Jlyist aTOTO BRIUEPUUBAIOT (POPMY YKA3aHHOW CXEMBI, KOTOPYIO M 3arOJHSIOT 10
Mepe TOJydeHHs] HEOOXOIUMBIX TaHHBIX. [10Jb3ysCh YCIIOBHOM CXEMOM TI0pOTH,
PUBEJACHHON B 3aJJaHUU, HAHOCAT KUJIOMETPAX, BHIUYEPUMBAIOT COKPAIICHHBIN
MPOJOJIBHBI  MPOQUIb, HAHOCIT MeECTa pPacHoOJIOKEeHUS TpyO, MOCTOB,
IIEPECEYEHN U MPUMBIKAHUM, HACEJIIEHHBIX IIYHKTOB M APYTrylo cuTyanuro. 11o
pyMOy Ha4aIbHOTO y4acTKa W BEIMYWHAM YTJIOB IMTOBOPOTA OMPEACIISIOT PYyMOBI
OCTAJIbHBIX YYaCTKOB Tpacchl. Ha miaHe cHTyaluy MOKa3bIBaIOT TAaKXKe MeCTa
PacIoJIOKEHUS YTII0B IIOBOPOTA TPACCHI U PAJMYChl KPUBBIX B IIJIAHE.

[To manueiv CIT 131.13330 [10] u apyrum crnpaBounukam [9, 12, 14, 19,
31, 34, 37, 38] mis paiioHa SKCILTyaTalldd JOPOTH OMPEACISIIOT 30HY 10
TPYJIHOCTH CHEroOOpbObI, BBIMUCHIBAIOT JaThl OOpa3OBaHUsS U pa3pyIlICHUS
YCTOMYMBOTO CHEXHOTO MOKPOBA M MEPUOJA C OTPUIATEIBHONW TeMIepaTypoil
BO3/lyXa, CPEIHEE KOJUYECTBO T'OJIOJICIOB 32 3UMHUI MEpUO U JaThl Havana u
OKOHYAHMSI TOJIOJIEIO0TIACHOTO TEePHOoa, IIOMECSYHBIE PO3bI BETPOB 32 3UMHUN
NEPUOJl, MAKCUMAIbHYI0, MUHUMAJIBHYI0O M CPEJHEMECSYHYIO TEeMIEpaTypy
BO3/lyXa, KOJIMYECTBO CHETOMAJIOB B KAXKIbI 3WMHHI MECAI, B TOM YHCIIEC
KOJIMYECTBO CHETOMAJ0B WHTEHCHBHOCTHIO 3 MM M 0Oojiee, CpeaHEMECSIHOE
KOJIMYECTBO OCAJKOB B MM BOJIbI, CPETHEMECSYHbBIE CKOPOCTH BETPOB U BBICOTY
CHEXHOTO TTOKPOBA.

Ha ocHOBaHWMM 3THX JaHHBIX CTPOST JIOPOKHO-KIUMATHYCCKHA Tpaduk
(pucyHOK 2) u po3y BeTpoB (Mereneii) Mo BOCbMHU pyMOaMm 3a 3UMHHUMA NEpUOA
(pucynok 3). Hcxons W3 TpaHCIOPTHO-IKCILTYyaTallMOHHBIX XapaKTEPUCTUK
JIOPOTH, OTPEACIAIOT TPeOOBaHUS K YPOBHIO 3UMHEro cozaepxanus [/, 8, 13] u
3aHOCAT B TaOMITy 2.

[locne 3TOro MPUCTYMAOT K OMpEAeNieHHI0 o0beMa CHErompuHOca K
JIOpOre HAa KaXJIOM yYaCTKE C KaXJIOM CTOPOHBI. Y CTaHOBJICHHBIN
HOPDMAaTUBHBIMH  JIOKyMEHTaMH TOPSJOK €ro  pacdyera OCHOBaH Ha
WCIIOJIb30BAaHUU TOJAPOOHBIX JaHHBIX O HAIMpPaBICHUU M CKOPOCTH BETpa 3a
nocneaaue 10 et B paiioHe nposioxkenus goporu (2, 12, 14).

B kypcoBoit paboTe MpUHAT YIMPOIIEHHBI METOJ ONpeAcICHUs] 00hEMOB
CHETOIPUHOCA C KMCIOJIb30BAHMEM CPEIHEMECIYHOW pPO3bl BETPOB 3a 3UMHHUU
nepuos. YCIOBHO CUMTAIOT, 4To 00beM cHeronepenoca Q [M3/M], ykazauublii B
3a/laHUM, PACIpeeNsieTCs MO0 HAMpaBJICHUSM B TOM € COOTHOIICHHH, YTO U
YHCIIO CIIy4aeB BeTpa.
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COKPAIIEHHBI [TPOOJIBHBINI ITPODGIUITL

['JIYBUHA BBIEMKIU M

HATIPABJIEHHME I'OCIIOACTBYIOIINX BETPOB K OCH

3ATIAJL

CHEI'OY IEP>)KMBAIOIINE] BPEMEHHBIE

1,=30 m, L. =15 m
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HAYAJIO 1 KOHEL] CHETO3AHOCHUMOI'O
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OBBEMbI CHET'OOTJIOXEHUI, M?/M

33,46

32,12

43,04

33,42

HAYAJIO 1 KOHEIL] CHETO3AHOCHUMOTI'O
YYACTKA

[

TIPABASI CTOPOHA

CHETOYJIEPXKUBAIOLLE BPEMEHHBIE

1,=30 M, L=15m

VCTPOHCTBA [IOCTOSIHHBIE

HAUMEHOBAHUE CHETOOYMCTHUTEJIEN 1 30HbI
OBCJIIYXNBAEMBIE UM

D1 - 243, Nel

MECTA CTOSIHOK CHETOOYMCTHUTEJIEN

P

IMEPOITPHSITHS 10 BOPBBE C 3UMHEN CKOJIB3KOCTbIO

POCCBIITb XJIOPUCTOI'O HATPUS, a,= 40 r/m , a;= 30 r/m , DJI - 243, Nel,2

YUYACTKHU ITEPBOOYEPEJHOI BOPBBBI C 3IMHEN
CKOJIb3KOCTBIO

%

MECTA CTOSIHOK OBOPYJIOBAHMA 1 MECT
CKIIAJUPOBAHUS III'M

_7

CJIYXKEBHBIE 3JAHW S JOPOXHBIX CJIYXB U ITYHKTBI
OBOI'PEBA

>

TPAHMIIBI YYACTKOB WJTN INCTAHIIANA

YYACTOK Nel

VYYACTOK Ne2

Pucynok 1 — Cxema opranuzanuy 3MMHETO COJIEPKaHUs aBTOMOOMIIBHOM J0pOoru (Ipumep)



1)

TpeOoBaHus K y

OBHIO 3UMHETO COJIC

DKAHUA JOPOT'H

Tabmuua 2

XapaKTepUCTHKA I'pynner | @aktuueckas | Peixubiid |[Hupuna|CHexnsblii|  Peixubiii | [upuna Cpoxku
JI0pOTH JIOpOT JUIsl |MHTEHCHBHOCTB| (Tanblil) |OuMCTKM,| HakaT | (Tasblif) cHer HH;(EII\/E@%HH
uenein JBHKCHUS CHET Ha %  |TommuHOM| Ha 060YMHE CKONB3KOCTH
OLICHKH B npoe3xen He Ooutee, nociie C MOMEHTA
YPOBHSI | TPAHCIIOPTHBIX | YacCTH cM OKOHYaHUSA oOpazoBaHuUs
COAECpkKaHUs| €AUHULAX, |TOJIIUHOU CHETOOYUCTKHU 1 CpOKH
aBT./CyT. He OoJiee, TOJIIIIMHOM ybopxu cera
C MOMEHTA
OT 710 CM He 0oJjiee, CM OKOHYAHMS
CHeEroriaja He
oozee, g
1 2 3 4 9) 6 / 8 10
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Pucynox 2 — JloposkHO-KITUMaTH4YeCKuii rpaduk (mpumep)
VYcnoBHbIe 0003HAYEHUSA:
1 — BBICOTa CHEXKHOT'O MOKPOBA; 2 — CKOPOCTh BETPA; 3 — KOJUYECTBO OCAKOB;
4 — abCOoMOTHBIN MakCUMyM TeMiiepaTypsbl °C; 5 — abCOIOTHBIIT MUHUMYM
temmnepatypsl °C; 6 — cpeHeMecsiuHasi TeMrneparypa Bozayxa °C

1 BaccenH
nesbl cneroctopHet Ga

o

i crerocboprbif

paccevt
npagebl

Pucynok 3 — Po3a BeTpoB (meTeneit) (mpumep)
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Torma o0beM cHeromepeHoca 1o KaxJIoMy HampaBiICHHIO (i, YKa3aHHOMY
Ha pO3€ BETPOB, COCTABJISICT:

q; =A xQ, MM (1)
rae  A1— J0JIs BETPOB JaHHOTO HAMPABIICHUS 110 PO3€ BETPOB

Cymma 00bEMOB CHEromepeHoca Mo BCEM HAMPABJICHUSIM paBHA 0OIIEeMYy
00bEMY CHEroIepeHoca, T.€.:

Q= éqi (2)

[locne 3TOrO OMpPERENSIOT CHETONPUHOC K JOPOre 3a 3UMY C KaXIOou
CTOPOHBI, JIJIsl YETO HAKJIAJBIBAIOT PO3Yy BETPOB (pO3y MeTeseil) Ha HalpaBJIeHHEe
OCH pacCMaTpUBaEMOI0 y4acTKa JOpOry, T.e. pyMO ydacTKa JOPOTH COBMEIIAIOT
C TaKUM e pyMOOM po3bl MeTenel (pUCYHOK 3).

[TockosbKy 4acTh pymMOOB pO3bl METEJIEH pPacMoiOKEHBbI C MPaBOiMl CTO-
POHBI OCHM YyYacTKa JOpOTHM, a 4YacTb C JEBOM CTOPOHBI, CHETOIPUHOC
OTIPEIEISIOT OTAETBHO C JIEBOM U MPABOM CTOPOHBI 1O (hopMyJiaM:

IUIs1 JIEBOM CTOPOHBI:

Q, = ani X sinyni (3)
JJIs1 HpaBOﬁ CTOPOHBI:
an = anpi xsiny, . (4)

rae Qn Qup— COOTBETCTBEHHO CHETONMPUHOCHI C JICBOM W MPaBON CTOPOHHBI,
M/TLM.;
Qsiy Qupi, — COOTBETCTBEHHO CHETOMPUHOCHI 10 COOTBETCTBYIOIIMM pyMOam
C JIEBOM W ITPAaBOM CTOPOHBI;
o— YroJl MEXIY YYaCTKOM JIOPOTM W HANpPaBICHUEM CTOPOHBI
CBETa.

Takum oOpa3oMm, Bce CHErONPHUHOCH MO pymMOaM crpaBa U CJ€Ba IMpHU-
BOAAT K OJIHOMY CHETONPUHOCY, HAMPaBICHHOMY MEPHEHIUKYISIPHO K OCH
noporu. Takue CHETONPHHOCHI M TMPUHUMAIOT 3a pacyeTHBIE JIA paccMaTpu-
BaeMoit 3uMbI (Qn, Qup) ¥ 3aHOCAT B CXEMy OpraHM3alliy 3UMHETO COACpPKAHUS
TUTS K&KJIOW CTOPOHBI.

Crnenyer OTMETHTb, YTO TPEAINOJAraeMblii METOJ HOCHUT YMPOIICHHBIH
XapakTep ¥ MPUMEHUM TOJIKO B JaHHOW KypcOBO# paboTe.

12



2.2 OueHKa CHero3aHOCHUMOCTH JOPOTrH U BbISIBJICHHE YYACTKOB, Hando1ee
ONACHBIX JJISl IBHKEHUS NPHU 3UMHEH CKOJIb3KOCTH

JI71s1 OLIEHKU YCJIOBHI CHET03aHOCUMOCTH JIOPOTH HEOOXOJIUMO B TIEPBYIO
ouepenap mo CIT 34.13330 [9] ompenmenuTh BBICOTY HACBIIU IO YCIOBHUIO
CHETOHE3aHOCHMMOCTH JIJII JIOPOTM 3aJIaHHOM KaTeropwH. 3aTeM, I0JIb3ysICh
KJIacCH(pHUKAIUEH YY4aCTKOB 10 CHEr03aHOCUMOCTH, IpuBeaeHHOM B [14, 28, 39],
BHHUMATEJILHO aHAJIU3UPYs IPOJOJIBHBIA MPOQHIb, IUIAH TPACChl, CHTYAIIHIO,
00BbEM CHETONPHHOCA C KaKJIOH CTOPOHBI OMPEACISIIOT KOHKPETHBIC YYACTKH C
pa3HOM CTENEHBI0 3aHOCUMOCTH, 3aHOCAT MX B TAOJIHIy 3 M OTMEYAIOT MX Ha
CXEMe OpraHM3alliK 3UMHETO COJICP)KaHMS YCIIOBHBIMU 0003HAYCHHUSIMH.

Tabauma 3
BenoMoCTh CHETO3aHOCUMBIX YYaCTKOB
Mecrononoxenue| Ilpors- Tun ['mybuna Hanpasnenue
CHET03aHOCHUMBIX [)KEHHOCTb,| IIONEPEYHOTO BBIEMKH WU y4acTka,
Y4aCTKOB M npoduis BBICOTA HACBHIIM |  a3UMYT,
OT KM+ | 1o KM+ cjleBa |clipaBa| cieBa |crpasa rpanu.
1 2 3 4 S 6 7 8

g KOIMYECTBEHHOM OLIEHKUM CHEr03aHOCHUMOCTH JOPOTH OIPEAEISIOT
okusiaeMbiii 00beM cHeroyOopku Wys Ha CHEro3aHOCHMBIX Y4YacTKax IOCie
Ka)JIOM METEIIN ¥ TOJIIIMHY CHEXKHBIX OTJIOXKEeHUH N HA HUX:

W= W-f-L, (5)

rie W — 00beM CHeromepeHoca 3a KaXAIyH MeETeIb Ha CHEr03aHOCHMOM
yJacTke, M3/M;
f— koadouimeHt 3anepxanus cHera Joporod (MPUHUMAETCS PABHBIM
it BeieMOK 0,9, [T HyJIeBBIX MECT M MajibIx Hachineit - 0,4);
L — DOpoTsHKEHHOCTh ydYacTKa, JUIi KOTOPOrO OIpeeisercs o0beM
CHEroyOOpKH, M.

QJ'I + QH
W=_2 " (6)
n
rame N— KOJIWYECTBO METEIICH;
Wy6
h =——'wm 7
CTn (7)

rac B - IMUpPpHUHA 3CMJISITHOTO I10JIOTHA, M
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Pe3ynbpTarhl pacyeToB M0 KaXXOMY CHEr03aHOCHMOMY YYacTKY CBOJSTCS
B Ta0suLy 4.

Tabnuma 4
BenoMocTh 006MOB CHET0yOOpKHU
Anpeca [IpoTsikeHHOCTH O0BeM O0beM Tommna
CHEr03aHOCHUMBIX CHEro3aHo- CHETOIPHUHOCA | CHETOYOOPKH| CHEXHBIX
YYaCTKOB JIOPOTH | CHUMOTO y4acTKa | 3a KKy [[1OCNIe KaKI0¥ OTIOKEHHIA
OT KM + | 10 kM + L, m meterb W, | merenmn Wy, e, M
MM M
1 2 3 4 5 6

BBII[GJ'IHIOT TaKk)ke HanOojee OIacHBIE A1 ABHMOKCHHSA YYACTKH OOPOId
Ipu 06p330BaHI/II/I 3UMHEN CKOJIb3KOCTU. K HUM OTHOCST Y4aCTKH HepecequI/Iﬁ
)41 HpHMLIKaHHﬁ, Y4aCTKH, IPOXOoIAAIIHUC I10 HACCJIICHHBIM ITYHKTaM, MOCTbBI U
IMyTCIIPOBOALI, KPYTBIC ITIOABEMBI U CITYCKH, KPHUBBIC MAJIBIX PAAWYCOB U T.II.

2.3 HazHauyeHne OCHOBHBIX MEPONPHUATHII 110 3ALUTE JOPOT OT CHEKHBIX
3aHOCOB U OYMCTKE OT CHEKHbIX OTJIOKeHHUit

2.3.1 HazHayeHre OCHOBHBIX MEPONPUATHI 110 3a1UTE JOPOT OT
CHE’KHBIX 32aHOCOB

B »TOoM paszpene Ha OCHOBaHMM aHalW3a JAHHBIX O CHETONPHUHOCE U
CUTyallMM C KaXJOW CTOPOHBI JIOPOTM Ha KaXJOM YyYacTKE Ha3HA4yaeT BU]]
CHET03aJIePKUBAIOIINX COOPY>KEHUM U WX OCHOBHBIE MAPAMETPHI, IJIABHBIM U3
KOTOPBIX SBJISIETCS CHeroeMkocTh [1, 2, 12, 14, 28, 29, 33, 35]. CHeroeMKkocTh
CHETr03alllUTHBIX COOPY)KCHUH JOJDKKa OBITh paBHA WM OOJIBIIIE PACUYETHOTO
CHETONPUHOCA.

Hcxons u3 peanbHbIX yCIOBHM B KAYECTBE CHETO3AIMNTHBIX MEPOIIPUSITUN
MIPUHUMAIOT BPEMEHHBIE WJIM IIOCTOSHHBIE CPEACTBA M COOPYXKEHHUS U HX
coueranusi. B 3ammMcke  NPUBOAAT  pacyeTbl  CHETOEMKOCTH WM
CHEro3aJIepKUBAIOIIEH CMOCOOHOCTM HA3HAYCHHBIX MEPOMNPHUATHM, a Ha
rpaduKe yKa3bIBalOT MECTA UX YCTAHOBKH.

CpaBHEeHHE  CHEro3allMTHBIX  MEpPONPHUATHA  Pa3HOM  CTENEHU
KalUTaJIbHOCTH TPOBOJUTCS IO TPUBEICHHBIM 3aTpatamM R Ha 30-nmeTHuii
nepuo no Gopmye:

[IpuBeneHHBIC 3aTpaThl S 10 BapUaHTaM HaXOATCs 10 GpopmyJie:

R=C+E,K, (8)

rae C— »3KcmlyaTallMOHHbBIE PACcX0bl (TEKYIIUE U3AEPIKKH);
K — kanurtanpHble BIOKEHUS (€IMHOBPEMEHHBIE 3aTPaThl);
E. — nHopmatuBHBI K03 PuiimeHT 3pdexrnBHOCTH, paBHbIi 0,12.
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[ToTpeOHOCTh B CHETO3AIIMTHBIX COOPY)KCHUSX MPUBOIUTCS B TaOIMUHOM
dopme (Tabmibl 5-9).

Tabnuma 5
O06BEMBI pabOT Ha YCTPOMCTBO CHEXKHBIX TPAHILICH 3a 3UMHUN MEPUO]T
No Anpec [Ipors- KomanuecTBo k- OOmas
y4acTKa KEH- | TpaHIIEH, IIT/M | JIUY- | NPOTSKEHHOCTh, M
OT KM + | 10 KM + | HOCTh, M | cieBa |cmopaBa | HOCTb [ cneBa | cmpaBa
1 2 3 4 9) 6 / 8 9
Tabnuma 6
BenomocTh 3aHUMaeMBbIX 3€MeJTb M0 CHET03alTUTHBIE JIECOMOJIOCHI
Ne [ TTonoxxenne |Pacnionoxxenue|lIporsikennocts,| [llupuna [ momans
II/T1| IECOTOJIOCH |  OT AOPOTH M MOJIOCHI, M | 3aHUMAaeMOM
3eMJId, M2
CJIeBa |CIpaBa| ciieBa | clipaBa |cieBa|clipaBalciieBa/cipaBa
1 2 3 4 5 6 7 8 9 10
Tabnuma 7
[ToTpeOHOCTH B TOCAI0YHOM MaTepuae
Ne | Anpec [Ipots- [ToTpeOHOCTH B MOCaAOYHOM MaTepuaie,
y4acTKa KEH TBHIC. IIT.
OT | J0 | HOCTb, | KyCTapHUK | KyCTapHHUK HU3KO- BBICOKO-
KM+ |KM + M HU3KUHI BBICOKUU KPOHHBIE KPOHHBIE
JIEPEBbsI JIEPEBbsI
1] 2 3 4 5 6 7 8
Tabaura 8
BenoMocTh CHETO3alIMTHBIX JIECOMOJIOC
Mecro- [IpoTsxen- Kon Paccrosnue | Koncrpykuus | Cuero-
TONOKEHNE | HOCTB, M | Pacrono- SJM?IIZI?{]?)I;I/(I) JIECOTIONOCH | cOopHAas
oT hi (o) KEHUS: | | onorma 1o Ccoco0-
KM+ KM+ 1 - creBa, MepBOro HogTb,
2 - cripaBa psa, M M°/M
1 2 3 4 d) 6 7
Tabnuia 9
BenoMocTh CylecTBYONIMX CHEr03aepKUBAIOIINX 3a00pOB
Mecro- IIpoTsixkeH- Kon Paccrosinue | Konc- | Mare- | Cuero-
MOJIO)KEHHE | HOCTh, M | PacroJio- SJM?II;?{%I% Tpyk- | puan | cOopHas
oT 710 KEHUA: | onorma no | WD C1roco0-
KM+ | KM+ 1 - cieBa, 3a60pa, M BBICOTA, HOCTb,
2 - cripaBa M M3/M
1 2 3 4 5 6 7 8
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2.3.2 Pa3pa0oTKa TeXHOJIOTUM U OPraHU3ANNH OYUCTKHU JOPOT OT
CHEKHBIX OTJI0KEHU I

B nanHoM pa3jene Ha OCHOBaHUM aHAJIM3a BUJA CHEXXHBIX OTJI0XKEHUN Ha
J0opore TPUHUMAIOT pelIeHHe O BHJAE CHETOOYUCTUTEIBHBIX paboT u
OTpeNeNsioT TpedyemMoe KOJIMYECTBO CHETOOYHMCTUTENBHBIX MAIUH C
yKa3aHUEeM MECT UX JUCIOKaIuu Ha rpaduke (pUCyHOK 1).

Bo Bcex cmydasix, re JOpPOXKHBIE YCIOBHUSI TO3BOJISIOT TPUMEHSTh
OBICTPOXO/IHBIE  MAIIMHBI, OCHOBOW CHErOOYHMCTUTEIbHBIX MEPONPUATUN
ABJISIETCS IATPYJIbHAS CHETOOYHCTKA.

[Ipu opranuzanuu mNaTPyJbHONH CHETOOYHCTKH Ha aBTOMOOMJIBHBIX
Joporax B TIEPBYIO oOdYepelb HEOOXOIMMO 3HaTh JOMYCTUMOE BpeMs
CHETOHAKOILICHUSI WJIM TIPOJIOJKUTENIBHOCTh CHETOYIAJICHUS], T.€. BPEMs, Yepes
KOTOPOE€ MaTPYJIbHBIM CHETOOUUCTUTEINb JOJKEH MOBTOPSTH MPOXO0J MO OJHOMY
MECTy, YTOOBI HE JIOMYCTUTh CHETOHAKOILJICHUSI HA JOPOTE CJIOEM TOJIIMHON
00JIbIIIe JJOMTYCTUMOTO.

JlomycTMOe BpeMsl CHETOHAKOIUICHHUS OMNpENeNsIioT CHadala Jis
CHeromaja pacyeTHOW WHTEHCHUBHOCTH, a 3aTeM Il METEIM pPacyeTHOTO
CHErompuHOca. 3a pacyeTHOE JOMYyCTUMOE BpeMs MEXAY MpOoXoJam
CHErOOYHMCTHUTENIbHBIX MAIIMH MPUHUMAIOT MEHbIIIEE U3 ITUX 3HAYCHUH.

JlomycTuMoe BpeMsl CHETOHAKOIUIEHMs] B TMEpUOJ CHeromajga t,

OTIPEICIIAIOT 110 hopMyJIe:

¢ = Mon XV )

—’LI

1y XYy

rae  hupon— MakCHMalbHO JOMYCTHMasl TOJIIMHA CIIOS PBIXJIOTO CHEra Ha
MOBEPXHOCTH MPOE3KEH JaCTH, MM;

Y¢—  INIOTHOCTH CBEXEBBINABIIETO cHera, Yc = 0,1 r/cm®,;
Vs —  IUIOTHOCTB BOJBI, Vs = 1 T/cM3,;
Ip — WHTEHCHUBHOCTbH PACYETHOTO CHETOIaja, MM BOJIbI/4.

Jns ompeneneHuss WHTEHCUBHOCTH Pacye€THOrO CHEromaja i CcHavala
BBIYUCIISIIOT 3TH MHTEHCUBHOCTH JIJI KX J0T0 3UMHEr0 Mecsia mno ¢hopmyiie:

=i , MM BOJIBI/4 (10)
1’1><tCH
rae Qi— KOJMYECTBO OCAJKOB 3a pPacCMaTPUBAaEMbId MECSI 3MMHErO
IIepHO/Ia, MM BOJIBI,
N— KOJMYECTBO CHErOMaZ0B WM YHCIO JHEH CO CHEromagamMu B

KaKJIbId MECSIIL;
teu — cCpemHsAs TPOAOKUTEIBLHOCTh CHEromnajaa, 4 (MPUHUMAIOT 1O
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JAHHBIM KJIMMATHYECKHUX CIPaBOYHUKOB. [Ipu OTCYyTCTBHM JaHHBIX
NPUHUMAIOT paBHOM 3-9 4.).

N3 Bcex mnony4YeHHBIX 3HAYEHUM HWHTEHCHUBHOCTHM CHEroOmajaa 3a pac-
YETHYIO NPUHUMAIOT HauOOJIbIIIee.

KonmnuectBo TpeOyembIX mJIsi CHETOOYHMCTKH MAIUH ONPEACNISIOT II0
MeToaM, M3JI0KEeHHBIM B [1, 2, 14, 18, 28, 32, 33, 39, 40].

Texunueckue XapaKTePUCTHKU CHErOOYHCTHUTEIHLHBIX MalliH
MPUHUMAIOTCSA 110 pekoMeHaausaM [14, 28, 33] wiu o IpyruM UCTOUHHKAM.

Hucno MammvH AJ1s1 NaTPyIbHOW CHETOOYHUCTKH:

P , (11)
ty vy Ky -(b—0,25)
rie L — mmHA ygacTka oOCTy>KMBaEMOU TIOPOTH, KM;
B - mmpuHa oynImaeMol MOBEPXHOCTH JOPOTH, M;
Vp— pabodas CKOPOCTh CHETOOUMCTUTENSA, KOoTopas nmpuHuMaercs 20-55
KM/4ac;
Ki— ko3dhdHIMEHT HCIToIh30BaHus MalliH B TeucHue cmensl (0,7-0,9);
b—  mupuHa 3aXBaTa CHETOOYHMCTHTEISA, M;
tu—  BpeMs MEXIy IPOXOJaMH ILTY>KHBIX CHETOOUYHCTUTENICH, U:
h
t, =2+ (12)
ty
rne h;— JomycTEMas ToJIIMHA CHEra, HaKaIUTMBAIOIIETOCS Ha IOKPBITHH,

CM, TPUHUMAETCS B 3aBUCUMOCTH OT TPYNIBI JOPOT IO UX
TPAHCIIOPTHO-3KCILTyaTallMOHHBIM XapakTepucTukam [7, 8, 29];
ti—  WHTEHCHMBHOCTbH HAKOILJICHUS CHETa HA MOKPBITHH, CM/H.

[Ipu BBIOOpPE CKOPOCTHOTO pEXHMa CHETOOYUCTKH HEOOXOIUMO
YUMTBHIBATh JAIBHOCTh OTOpachiBaHus cHera (Tadmuna 10).
Tabnvua 10
3aBUCHMOCTb JAILHOCTH OTOPAChIBAHUS CHETa OT CKOPOCTH CHETOOUNCTUTEIS

CKOpOCTh CHETOOUMCTHTES, KM/J 30 35 40 45 50 60

JlanbHOCTB OTOpackIBaHUs CHETa, M 6,7 9,2 102 | 121 | 128 | 17,0

Paccrosinue oT 11eHTpa TSHKECTH,
OTOPOITICHHON CHEYKHON MacChl, M 51 7,1 8,6 10,1 | 109 | 141

JlanbHOCTh OTOpachiBaHUs CHera |, M 1 KaI0ro KOHKPETHOTO Clydast
MOXKET OBITh HalifieHa 10 hopmyJie:
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_( B Bom :
1—[ > 5 j+b06+Hm (13)

rae  Bmu — IIHMpMHA IpOE3KEN 4acTu, M;
Bors — mmMpHHA O0TBaja CHETOOUYUCTUTES, M;

bos — MIUpHHA OOOYHMHEI, M;
H—  BeICOTa HAachIIH, M;
M —  3aJ0)KEHHE OTKOCOB.

HOTp€6HOCTI> B CHENOOYHCTUTENIHLHBIX MamuHax N A JIMKBUAAINHA
CHCXHBIX 3aHOCOB HaXOAHUTC I10 (bOpMYJIC:

W
N=—2 en 14
Hg-t’eﬂ (14)

rie Wys— o00beM cHera, mojjiexarniero yoopke 3a OJuH UK CHETOOYHCTKH

HA pAacCMaTPHBAEMOM YYACTKE IOPOTH, MS, OIpeeIseMblid II0

bopmye (5);
II,-  SKCIUIyaTalMOHHAs IIPOM3BOJUTENFHOCTh CHETOOYMCTHTENS, M4
(mpunoxenue b, Tabnuua b1).

Pa3paboTka TeXHOJIOTMH CHETOOYKMCTKHU IJIaBHBIM 00pa3oM 3aKJII04aeTCs B
TOM, YTOOBI B 3aBUCHMOCTH OT TMOMEPEUHOro Mpoduiis 3eMJISHOIO IMOJIOTHA,
HaIpaBJICHUs] TOCIOACTBYIOIIMX BETPOB B 3UMHHUN TMEPHOJ, XapakTepa u
TOJIIIMHBI CHETOOTJIOKEHUH, COCTOSIHUS CHEXHOTO IOKpOBa Ha JIOpore H
HaJu4usi MallliH U MEXaHW3MOB NPEIIOKUTh KOHKPETHBIE TEXHOJOTHYECKHE
CXEMBbI UCXOJISI U3 CICAYIOMIMX MPUHITUITHAIBHBIX CXEM CHETOOYHMCTKH [14, 28,
29,1, 2, 33, 39].

JIns naTpyJIbHOW CHETOOYMCTKH:

- OCECMMMETpPUYHAs OYUCTKAa KOJOHHOW (2-3 m Oonee IUTyXKHBIX
CHETOOYHCTHUTEIICH) WM OJUHOYHBIM ILTY>KHBIM CHETOOYUCTHUTENIEM (C OOKOBBIM
OTBAJIOM) C OTOpachIBAaHUEM CHEra 3a OPOBKY 3€MJISTHOTO TMOJIOTHA;

- B BETPEHYIO MOTr0/ly OJIHOHAMPABJICHHAS OYMCTKA KOJOHHOM TLTY>KHBIX
CHETOOUYHCTUTENIEN WM TUTYXKHBIM CHETOOUYMCTHUTENIEM C OTOpachlBAHUEM CHETa
IJIyroM 3a OpOBKY 3€MJISSHOTO TMOJIOTHA B CTOPOHY  TOJBETPEHHOTO OTKOCA
HACBITIH;

- OCeCUMMETpUYHasi WU OJIHOHAMpABJICHHAs OYHCTKA KOJIOHHOMU
IUTY’KHBIX CHETOOYHMCTUTENEH MM OAWHOYHBIM IUTY>KHBIM CHETOOYUCTUTENEH C
pa3MeIlleHrueM CHera BaJOM Ha OOOYMHE C TIOCIEOYyIOIIeH M1opadoTKOM
CHEYKHOT'O BaJla METATEIbHBIM (POTOPHBIM) CHETOOYUCTUTENIEM UJTU MTOTPY3KOM B
TPAHCIIOPTHBIE CPEJICTBA.

JI71s1 paCUMCTKU CHEXKHBIX 3aHOCOB:
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- npu tonuuHe cHera 0,2-0,3 M NpUMEHSIOT ITy>KHbIE CHETOOYMCTUTEIN
COBMECTHO C aBTOrpeiliepaMy, KOTOpPbIE NEPEMEIIAIOT HEOOJbIINE Bajlbl B
CTOPOHY KIOBETOB;

- npu TtommuHe cHera 0,6-0,7 M TOpPUMEHSAIOT JABYXOTBAJIbHBIE
CHErOOYMCTHUTEIN, aBTOTPENIEpbl WK OYyIIbJ103€pHI;

- npu toaumHe cHera 1,0-1,2 M NpUMEHSIOT JBYXOTBaJbHbIC ILTY>KHBIE
WIN POTOPHBIE CHETOOYMCTUTEIH, KOTOpBIE 3a NEPBBIM INPOXOJ PaCUYUILAOT
OJIOCY JJIsl OJHOIYTHOTO Ipoe3ja aBTOMOOWIIEH, a 3a BTOPOM U TpeTHid
IPOXOJbl — YUIMPSAIOT IOJIOCHl PACUUCTKU [0 IIMPHHBI, HEOOXOIUMOW IS
JIBYCTOPOHHETr0 MpoOe3/]a TPaHCHOPTHBIX cpeAcTB. JlambHeilnyto yoopky cHera
C IOPOTY IPOU3BOJSAT POTOPHBIE CHETOOYUCTUTEIH;

- NpH TOJIIMHE OTIOXKEHUH Oonee 1,5 M TNPHUMEHSIOT POTOPHBIC
CHErOOYMCTHUTENIN HA TYCEHUYHOM WJIA KOJIECHOM XOAY.

Jns paspaboTku rpaduka NaTpyIUPOBAHUS CHAdalla 4YEpPTAT CETKY
JMHENHOr0 0YacoBOro rpaduka naTpyaupoBaHus (pPUCYHOK 4), rae yKa3bIBaloT
MecCTa JMCIOKAIMA CHETOOYUCTUTENEH U IPpaHMIIbI UX JEUCTBUS (Ha pUCYHKe 4
OJIHO MECTO JTUCIOKAI[UU, OTMEYEHHOE (PIIAKKOM).

Ha neBoii opaunate cetku rpaduka HaHOCAT yackl cyTok. Ilocie atoro
HAHOCAT IIOCYTOYHBIE JIMHWM NATPYJIUPOBAHMS, €CIM CHEronaj WIN METEIb
npojoJpKaeTcss 601ee OJHUX CYTOK, JUIsl KaKIbIX CYTOK Ha rpaduke BBIACIAIOT
CBOI0 JIMHMIO MATPYJMPOBAaHUS IBETOM WM BUAOM JIMHUM (IIyHKTHUD,
LITPUXITYHKTUP U T.I.). JINHUM MOTyT HAHOCUTCS KakK JUIsl OJHOIO OTIEIBHO
B35TOFO CHErOOYMCTHUTENS, TaK M I KOJOHHBl CHErOCUMCTUTENEH,
paboTarIKX KaK €AMHOE MMAaTPYyJIbHOE 3BE€HO. JIMHNIO NaTpyIMpOBaHUs HAHOCST
UCXOJI1 W3 YCJIOBHS JABUKEHUS CHETOOUYMCTUTENS cO cKopocThio 30-50 km/4, B
3aBUCUMOCTH OT MPOJOJbHBIX YKIOHOB.

[Ipu 3TOM y4HUTHIBAIOT HEM3OEKHBIE OCTAHOBKHU:

- Ha 00en (30 MunyT);

- U151 cMeHbI BoguTene (5-10 MunyT);

- 11 3anpaBku 'CM (20 MunyT).

OcCTaHOBKM TMOKa3bIBAIOTCA YCJIOBHBIMU OOO3HAUYEHUSIMM HA JIMHUU
NaTPyJIUPOBAHMSL.

2.4 HazHavyeHNe OCHOBHBIX MEPONPHUSTHH U TEXHOJIOTMH 00PbOBI ¢ 3UMHeEI
CKOJIb3KOCTBIO

AHanm3upysi JaHHBIE O YacTOTE TOJIOJEAOB M O IPOJIOJDKUTEIBHOCTH
Pa3IUYHBIX COCTOSHUN 3UMHEH CKOJIB3KOCTH, a TaK)Ke KAaTerOpHH JOPOTH H
HOPMAaTHUBHBIX CPOKOB JIMKBUAAIIMHN 3UMHEU CKOJB3KOCTH [7, 8, 29] Ha3HauaroT
MEPONPHUATHS M BBIOMPAIOT TEXHOJOTHIO MPEAYNPEKICHHUS 00pa3oBaHMUs,
npoUIaKTUKU U JTMKBUIALIMK 3UMHEN ckoib3kocTH [1, 2, 3, 4, 5, 15, 16, 17, 19,

33, 39].
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[Ipexxne Bcero, ompenessioT BO3MOXHOCTH MPUOOPETEHUS MaTepHAIOB
JUTSI TAHHOTO PETMOHA M HA3BIBAIOT MX. 3aTeM, HAMEYAIOT BapHAHTHl 00pabOTKH
J0pory mpoTHBOroJoieaAHbIMU MaTepuanamu (ITTM) [2, 3, 4, 19, 30, 33, 39].

JIJIst TOTO TPOU3BOMIAT TEXHUKO-YKOHOMHUYECKOE CPaBHEHUE TEXHOJIOTHHU
paboT W TPOTHUBOTOJIOJNCTHBIX MaTepuajoB. Jlamee pacCUMTHIBAIOT MOTPeOHOE
KOJIMYECTBO pacIpeeIuTeIeii MTPOTUBOTOJIOJICIHBIX MaTepUaIoB HCXOIs M3
JUPEKTHBHBIX CPOKOB JIMKBHMIAIMKM 3MMHEHW Cckoiab3kocth [7, 8, 29],
MPOTSHKEHHOCTH  JIOPOTH M IIPOM3BOJUTEIILHOCTH  PACHPEACIUTEIICH JTHX
MaTepHuasoB.

IToTpeOHOCT, B MPOTHBOTOJOJEIHBIX MaTepHallaXx Ha OJIUH CIydai
3UMHEN CKOJIB3KOCTH:

Q =1-107-L-b,-a-Ky, T (15)
rie Qi— moTpeOHOE KOIMYECTBO MaTepHalia Ha OJWH Ciy4dail 3UMHEH
CKOJI3KOCTH, T;
L — OpOTSIKEHHOCTH AOPOTH, KM;
bn— mmpuHa 00pabaThIBaeMOi IPOE3KEH YACTH, M;
a—  HOpMAa POCCHINH, I/M?;
Kh— ko3dduIeHT, yuuThIBalOMMA HETOYHOCTh POCCHINIM Marepuala,

Kn =1,05.

HopMbI pocebllin XUMHUYECKHUX MaTe€pUagoB MPUHUMAIOTCS B 3aBUCUMOCTH
OT TeMIEepaTyphl Bo3AyXa B mepuoj o0pa3oBaHUs 3UMHEH CKOJIb3KOCTH, BUJIA U
TOJIIIUHBI CHEXHO-TIASTHBIX OTJIOXKECHH, IPUPOAHO-IKOJIOTHIECKUX
XapaKTepUCTHK pailoHa 3KCILTyaTallud U IIOTHOCTH PACTIPENEIICHUS] peareHTOB
MaIImHOW-pachpenaenuTeaeM coriacHo «PykoBoAcTBy mo Oope0e ¢ 3uMHEH
CKOJB3KOCThIO HA aBTOMOOWIBHBIX jgoporax» [19]. Hopmbel pocceimu
GPUKIIMOHHBIX MaTEPHAIOB HA3HAYAIOTCS B 3aBUCHUMOCTH OT WHTEHCHUBHOCTHU
JIBMOKCHHSI M CTETICHHM OIAaCHOCTH y4acTka jopor# [19].

B JTAHHOU KypcoBoii  paborte HEO00XO0IUMO paccMOTpeTh
npoPUIAKTUYECKYIO0 00pa0OTKY MOKPBITUI MPOTUBOTOJIOJIEAHBIMUA MaTEpHaIaMU
IIPU CHETOMajaX MHTEHCUBHOCTBHIO 3 MM M Oojiee BOJABI 32 OJIHU CYTKH, YTOOBI
NpEeOTBPAaTUTh, OOpa3oBaHHE CHEKHOTO HakaTa W JIMKBUAAIUMIO YK€
00pa30BaBIIETOCS CTEKJIOBHIHOTO JIbJA.

Bces motpeOGHOCTE MPOTHBOTOJIONEAHOTO Marepuana 3a 3uMy »Q, T
ompenensiercs no Gopmye:

ZQ:Qr'nr+Qc'n07T (16)

rae Qru Qc— moTpeOHOCTh MaTepHuasa Ha OJWH TOJIOJNIEA U OJAWUH CHEromaj
WHTEHCUBHOCTBHIO 3 MM B CyTKH U OoJee, T;
Nr U Nc—  KOJIMYECTBO I0OJIOJIEIOB M CHETOIA/I0B,;
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TexHonorus paboT 1Mo NpeJOTBPALLEHUIO 00Pa30BaHKs CHEKHOIO HaKaTa BO
BpEMsl CHETOMNaJIOB IIpelyCMaTpUBaeT CIEIYIOLME 3Talbl: BBIIEPAKKY, 00pabOTKy
cBexeBbInaniiero cuera [1I'M, uHTepBas, 0UUCTKY MOKPBHITHS OT CHETa U IIyTH [2].

Pexomennyembie

PEKUMBI

TCXHOJIOTHYCCKOI'O

nporecca

I10

npodunakruueckoi oopadotke nokpsiTuit III'M npeacraienst B Tabnuie 11.
Tabmuma 11

TexHonornueckue peskuMbl Mo MPOMOUITAKTUIECKON 00pabOTKE MOKPHITUIN

Pexumv | HHTEeH- Temne- | Hopma [1poaOIKUTENBHOCTD ATAIOB, Y
CUBHOCTB | parypa |pacxoja | Bbl- | 00pa- | UHTEP | OYUCT | BCer
cHeronasa, | cuera, °C | pearen- | nepx- | 60Tka | -Ba;m | -Ka OT 0

MM/4 Ta, I/M* | ka cHera
I1epBrIil UK

I 0,5-1 Berie -6 15 0,75 1 3-5 3 1,75-
Or-610-18 25 9,75
Huxke -18 35

I 1-3 Brimre -6 15 0,25 1 - 3 4,25
Or-6110-18 25
Huxke -18 35

[Tocnenyronye HUKIIbI

I 0,5-1 Brimre -6 15 - 1 3,75- 3 1,75-
Or-610-18 25 5,75 9,75
Huxke -18 35

1 1-3 Brimie -6 15 - 1 0,25 3 4,25
Or-6110-18 25
Huxke -18 35

TexHosnorus pabOT MO JMKBUIALMHU CTEKJIOBUIHOIO JIbJA 3aKIHOYAECTCA B
pactpenenenuu [1I'M, nHTepBasie U NOAMETaHUU ITOKPBITHUS.

Jns kaxgoro Bumga paboT B coorBercTBHHM ¢ [19] paspabatwiBaercs
TEXHOJIOTMYECKasi CXeMa MPOU3BOACTBA PadOT, C yKa3aHHWEM CXeMbl PalOTHl,
HIMPUHBI 00PAOOTKU, AUCTAHIIUN MEX]Ty MAIIUHAMU U T.J.

TexHnueckue xapakTepucTuku pactpenenureneit [II'M npuHumMarorces mno
pexoMeHaanuam [21] uin no ApyruM UCTOYHUKAM.

[Ipn Hanmuumn BJOJIb JOPOTHM HECKONbKMX 0a3 Xxpanenuss [1I'M
OTIPEIICIIAIOT TPAHUIBI JIEUCTBHS Kakmou 0a3el. [ 3Toro B Macmitabe
BBIUEPUMBACTCSA CXeMa JIOPOTH U MOABE3NI0B OT 0a3 K Hel (pucyHok 5,a). 3atem
MO/ YIJIOM K ropu3oHTY 45° mpOBOJST JIydyd OT MECTa MOJOXKEHUs 0a3 10 uX
B3aMMHOI'O [IE€PECEUEHUS] MEXAy CMEeXHbIMU Oa3zamu. [Ipoexkumm Touek
[IEpeceYeHMs JTy4yeil Ha YCIOBHYIO OChb JOPOTM M OYyAYT SIBIATHCA TPaHULAMU
neiictBus 0a3. i kaxnoi 6a3bl B Ipeziesiax rpaHull €€ IeUCTBUS PACCUNTHIBAIOT
Tpebyemoe komuecTBo pacnpenenureneid [II'M. [Ipu 3ToM BeIACIAIOT MpaBoe U
JIEBOE MIEUO pabOoThI pachpeaeauTeei (pUCyHok 5,0).
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Nel

Ls

Pucynox 5 — Cxema jyist onipeziesieHust Tpe0yeMoro KoJIn4ecTBa
pacnpeneauTenei MpOTUBOTOI0JIEAHBIX MATEPHAIIOB:
a) onpeeNeHre TpaHull JeicTBUA 0a3;
0) cxema JiJis pacueTa paboThl pacipeAeIUuTeNei Ha yuacTKe OTHOM 0a3bl

[TorpebHOCTH B MalmMHaxX BceX 0a3 CyMMHUPYIOT W, TakuM oOpaszom,
MOJIyYaroT NOTPEOHOCTD ISl BCEH AOPOTH:

C
N=YN,, (17)
=1
rie C— KOJIMYECTBO 0a3 XpaHEHHS MPOTUBOTOJIONETHBIX MATEPHAIIOB;
Ni— TpeOyeMoe KOTMYECTBO pacTpeeuTeNeld Ha KaKIOM ydacTke (C

OKPYTJIEHUEM JI0 LEJIbIX BEJIMUHH), €]1.

R.
N=— i (18)
1
Ky oY,
rne Ri— ugwmcino pelicoB pacmpenenuTens, HeoOXoaumMoe Mg o0paboTKu

Ka)KJIOT0 Y4acTKa:

Ksp — koaddumment ucnonszoBanus padouero Bpemenu, Ky, =0,75;

Ui— cpenHee 4uCIO PEHCOB OJHOTO PACHPEACIUTENS 33 JTUPEKTUBHOE
BpeMs JTUKBUAAIIMN 3UMHEN CKOJIb3KOCTH:
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R, =i (19)

rie Li— nnouHa ydactka goporu, oOpabaThiBaeMoOro ¢ OJHOM 0asbl
IIPOTHUBOTOJIOJICTHBIX MAaTEPHAIIOB, KM.

T, —t
oI1
q-_A ©°n , (20)
1 t .
i
rme Tp—  MaKCHMAaJbHBIA CPOK JTMKBHIAIIMHA 3UMHEH CKOJIB3KOCTH, Yac;,
ton—  BpeMs Ha ONOBEIICHHE, 3aITyCK, IIPUOBITHE U TIOCTABKY 10T TIOTPY3KY
pacnpenenurens, ton = 0,5 4,
tui — CpeIHssl TPOJOJDKUTEIILHOCTh OJHOTO pelica (pabodero IMKIa) Ha
Ka)KJIOM y4acTKe:
tH[i =tn+tp+tFpi +tXi , 4 (21)
rone th— BpEMsI OJJHOM MOTPy3KH paclpeaeIuTeNIs, U;
th— BpEeMsl, HEOOXOIUMOE Ha OIHY pasrpy3Ky pacrpeaeiuTeIIs
IIT'M, v;
tpiMlxi—  TPOJNOIDKMTENILHOCTh ~ XOJa  TIPY)KCHOT0O W TIOPOYKHETO
pacipeieTes, u.
t, = 9 qJac 22
T71000-IT-K -y’ (22)
Bp ‘0
rome Q- BMECTHUMOCTD Ky30Ba pacipeIeInuTeNs, KT,
11— IPOU3BOAUTENLHOCTD OTPY3UHKA, M/4;
Kisp — KO3 duIHEHT ucrnob3oBanus padouero spemenu (0,8-0,85);
Yo — IJIOTHOCTB TIPOTUBOTOJIONEIHOIO MaTepyana, T/M°.

[Ipu oTCyTcTBHMM HEOOXOAMMBIX ISl pacdeTra JaHHBIX BpEMs OJIHON
norpy3ku npunumaetcs 0,05-0,1 u.

1

_ b
tp = V_ , 4 (23)
p
rac Ip — JJIMHA OHHOﬁ Pa3rpy3Ku pacrnpeacinuTeis, KM,
Vp — CKOpPOCTh JBHXCHHA MAIIWHBI IPHU PACHPCACIICHUN MATCPHAJIOB,

KM/4.

24



ly=—3— kv (24)

roe Dbp—  mumpuHA pocchinM 3a OAMH TPOXOA, M (IIPUHUMACTCS PaBHOU
KOJINYECTBY MPOXOAOB paCHPEACIUTENsI YMHOXKEHHOMY Ha
WIMPUHY IIOJOCHl PACIPENEIICHUsS W YUCICHHO PAaBHOW LIMPHUHE
MOJTHOCTBIO OYUIIIEHHOTO MOKPHITHUSA).

2-10-Li+L1+L2Hp
t, = , gac 25
P 2-v_-L (25)
l"p 1

2.1 ‘L +1% +172
_ 0 i 1 p

t, = gac (26)
% 2-v ‘L ’
X 1
rne  lo— paccTostHue OT 0a3bl 0 Bhe3/1a Ha 00pabaThiBaeMbIil y4aCTOK
JIOPOTH, KM;
VipUVx—  CKOPOCTH NBW)KEHHS TPY)KEHOTO U TIOPOYKHETO PaCIIpeICTUTEIS,

KM/4;
L. u Ly — JeBoe u mpaBoe miedo o0padaThiBAEMOI0 y4acTKa, KM.

TexHUKO-3KOHOMUYECKOEe  OOOCHOBaHME  ONTHUMAJIBLHOTO  crocoba
IpoU3BOJACTBA PabOT Mo mpoduiakThke U O00pbOE € 3UMHENH CKOJIb3KOCTHIO
BBITIOJTHSIETCSI HAa OCHOBE BAapUAHTHOTO TMPOCKTUPOBAHUS [0 MPHUBEICHHBIM
3arparaM (Tabnuma 12).

CronMOCTh 3KCIUTyaTallMi paclpeAeIuTeNbHbIX MaMH Cs BBIUUCISIOT MO

dbopmye:
C,=Cyq-N.-U -t nm, (27)

rae Cws— cTOMMOCTB 1 Marir-4yac. paboThl pactpenenuTess, pyo. [24, 25, 40];
n— KOJIMYECTBO CIy4aeB 3UMHEN CKOJIb3KOCTH, [19, mpunoxenue A]

3apaboTHasi 1iara Ha OOCTY)KMBAaHHWE MAIllMH M CKJIAZAOB HAXOJIUTCS TIO
dbopmyre:

Ca =Campa N -9t -n+Cypo o *N-UL-0,1n, (28)

1 1

€ Ciinu¥ Cynou—  CTOMMOCTH | "aca pabOThI MAIIMHKUCTA PACTIPEICTUTEINS
U TIOTPY34HKa, pyO.
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Tab6muma 12

TeXHUKO-PKOHOMUYECKOE CPABHEHUE MPOTUBOTOJIOJICAHBIX MATEPUAIIOB (IIPUMED)

TexXHUKO-2KOHOMHUYECKHE MOKA3aATESIIN

Pesynbrare! pacuera
110 BapUaHTaM

XKD TXHK
CroumocTs 1 T MaTepuana, Thic. py6. 2,3 1,158
Hopwma pacnpesienenns Mmatepuana, r/m? 150 160
Pacxoi marepuasoB Ha IOpOTy B TCUEHUE 3UMBI, T? 3548,31 | 3722,88
CTOMMOCTH MOCTPOMKHU OJIHOTO CKJIAJA, THIC. pyo. 7491 7491
CroumocTs mpuoOpeTeHus 1-ro pacnpeaenurens,
ThIC. pYO. 1442 1442
KomuuecTBo pacnpenenuTenei Ha TPOTHKEHHOCTb
JIOPOTH, €]1. 6 6
CroumocTs 1 ManL-uac. paboTsl pacrpeaenuTens, pyo.> 285,0 285,0
KanuranosioxxeHnus Ha npuoOpeTeHrne He00X0IUMOTO
KOJIMYECTBA paclpeesuTesneil, Toic. pyo. 8652 8652
KanurtanoBiokeHus Ha OCTPOMKY CKJIAJ0B, THIC. pyO. 7491 7491
NTOTI'O kanurtanoBnoxenuit K, toic. pyoO. 10094,0 | 10094,0
CToMMOCTh MPOTUBOTOJIONEHBIX MaTepHaIoB, Thic. pyo. | 8161,11 | 4311,10
CTOMMOCTB IKCIUTyaTalliy MaIInH, THIC. pyO. 382,44 383,11
3apaboTHasi Tu1aTa Ha 00CITyKMBaHUE MAILIMH U CKJIA/IOB,
TBIC. pYO. 78,808 79,059
NTOI'O npsimMbIx 3aTpart, ThIC. pyo. 8622,358 | 4773,269
Haknamasie pacxopl, ThIC. pyo. 1077,795 | 596,659
Htoro cebecronmocts C, ThIC. pyO. 9700,153 | 5369,928
IIpuBeneHHbIe 3aTpaThl S, THIC. PYO. 10911,433 | 6581,208

[Ipumeuanus: *

TPAHCHIOPTHBIX PACXOOB;

CTOUMOCTBH MaTcpuajia IIpUHATA COTJIACHO KAJIbKYJIALINN

pacxoj; MaTepuaioB, KOIW4YecTBO pacupenenuteneid Ni, uncio

pelicoB pacupeaenurens Yi U MPOTOIKUTEIBHOCTH OJHOTO

1ukia ty moxcuuTansl coriacuo [42] .

CTOUMOCTD pacpeACIINTCIIA, Malll-4. €ro pa6OTBI n

3apabOTHOM TJIaThl Ha €0 00CTY>KUBaHNUE TIPUHSTHI 110

JTaHHBIM [24, 25].

[TpuBeneHHbIe 3aTpaThl S MO BapuaHTaM HaxoaaTcs mo gopmyre 29:

S=C+E.K,

rie  Es— Hopma nuckonrta, E,=0,12.
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PesynmbraThl pacueToB MOTPEOHOCTH B MaIllMHAX W MEXaHM3Max Ha
paboTax 1Mo cofepKaHUI0 JOPOT CBOIATCS B Tabmmiy 13.
Ta6numa 13
CocTaB MalMHO-TOPOYKHOTO OTPsIIa

No | HaumenoBanue mammd | KonmuectBo | Mcnonnutenu | Paspsin | KonuuectBo

1 2 3 4 S 6

PesynbpTaThl pacueroB mNOTpeOHOCTH B Marepuajax Ha paboThl 11O
COJICP)KaHMIO JOPOT CBOAATCS B Tabmuiy 14.

Tabanma 14
[1oTpeOHOCTH B AOPOKHO-CTPOUTEIBHBIX MaTEpHAIAX
HaumenoBanue Mapka KosmuecTBo
Ha 1,0 xm Bcero
1 2 3 4

IToctpoenue rpaduka mpou3BOACTBA paOOT HAUMHAIOT C BbIYEPUUBAHMUS
CeTKM C Tabiuued BHU3Y, B KOTOPOM YKa3bIBalOT CXEMY IUIaHAa JOPOTU C
CUTyalMel (HaceleHHbIe MIyHKThI U CKJIaJbl IPOTUBOTOJIOJEIHBIX MaTEPHUAIIOB),
IPOTSKEHHOCTh  JOPOTH, JUIMHY YYacTKa KaKJIOH OTIEIbHOM pOCCHINU-
pasrpy3ku, JUIMHY ydacTka, oOpadaThlBa€MOro OJHOW MAIIMHOW, KOJWYECTBO
MaTepHuasia Juisl OJJHOM pOCCHINMU-PA3rpy3Ku, KOJIMYECTBO MaTepHraa Juisl OJHOM
ManuHbl (pucyHok 6). Ilpu onpexneneHnn ouepeqHOCTH 0OpabOTKH MPUOPUTET
JOJDKEH OTJaBaThbCid HauOOJee OMacHbIM ydacTKaM JUIsl JIBWJKEHHSI TIpH
00pa3oBaHMM 3UMHEN CKOJIb3KOCTH. Opranuzanusi paboThl pacrnpeeauTenei
IPOTHUBOTOJIOJIEIHBIX MaTepuajoB JAOJKHA NpeaycMaTpuBaTh, Kak W JUIS
NaTPyJIbHON CHErOOYMCTKH, OCTAHOBKM Ha 00€/, NIl CMEHbI BOJUTENEH U AJid
3ampaBKH roproye-cMa3zouHbiMu MaTepuaiamu (I'CM).

2.5 Pa3zpaboTka aerajim KypcoBoii padoTsbl

[Ipu paspaboTke neTanw KypcoBOM pabOThI OOYYArOIIMICS TOJDKEH
NpOSIBUTh  CaMOCTOATENIBHOCTh W HACTOMYMBOCTh B IIOMCKE pEIICHUs
nocTaBlieHHOU 3anauu. [Ipexnae Bcero, HEOOXOAUMO U3YUYUTh PEKOMEHYEMYIO
B CIIMCKE JIUTEpaTypy IO TEeME JeTalbHOW MNPOpabOTKH U PACIHIUPUTH €€
NepeYeHb CaMOCTOSATENbHO. DBOJBIIMHCTBO MEPEUYUCICHHBIX B  JaHHBIX
METOIUYECKUX YKA3aHUAX JeTajel JOCTATOYHO MOJHO OCBEILCHBI B JIUTEPAType

[1,2,3,4,5,11, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 29, 30, 33, 35, 39].
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3AK/IIOYEHUE

B wMmeroauuyeckoM yKa3aHMM TPUBEACHBbl PACUETHBIE OCHOBBI, IMOPSIAOK
IPOEKTUPOBAHUS U pa3pabOTKe pa3liesoB KypcoBOW pabOThl «3MMHEE COIEp:KaHHE
aBTOMOOUJIBHOM ~ JIOPOTM» W COOTBETCTBYIOLIMX  pa3/IeJIOB  BBIMYCKHOU
KBATU(PUKAMOHHON paboOThI, BBINONHSAEMON Mo HampasieHuio «ColepkaHue u
PEMOHT aBTOMOOWJIBHOM jgoporuw». W3yueHue wmartepuana yKazaHMM [O3BOJISET
chopMupoBaTh y OOydYalIIErocss YMEHHS M HaBBIKM NPUMEHEHUS 3HAHWUM
CHEeIUalIbHBIX JUCUUIUINH, HM3y4aeMbIX Ha Kadeape «ABTOMOOWIBHBIE JOPOTH H
a’pOIPOMBI» MPH pa3pabOTKe MPOEKTOB COJIEPKaHUsI aBTOMOOMIIBHOM JTIOPOTH.

Jns  Oonee  TOJHOTO  NPEACTaBICHHUS O  JACSATEIBHOCTH  JOPOXKHO-
AKCIUTYaTallMOHHBIX CIYy>)XKO B 3UMHUNA TMEPHUOJl, TEXHOJIOTHSAX 3allUThl JIOPOr OT
CHEXXHO-METEJNIEBBIX  OTJOXKEHUH U  3UMHEH  CKOJIb3KOCTH, OOydYaromemycs
HEO0OXO0IMMO CaMOCTOATENLHO MPOpPadboTaTh CIEYIOIUE BOIPOCHL:

- MeTeopoaoruyeckue yCiaoBHs U COCTOSIHUE IOPOT B 3UMHUI MEPUOS;

- MeTrozel pacyera CHETOIPUHOCA.

- ABTOMAaTU3UPOBAHHBIE CUCTEMBI METEOPOJIOTMUECKOT0 00ECIICUEeHHS;

- Cnoco0Ob1 00pbOBI € 3UMHEN CKOJIB3KOCTHIO Ha 1I0POTax.

- TepmoxkapTtupoBanue. JloposkHbIE METEOCTAHIIUH.

- ba3b1 xpaHeHus: MPOTUBOTOJIONEIHBIX MATEPUATIOB.

- Y6opka cocpeloTOYEHHBIX Macc CHera.

- O4ncTKa TOPOJICKHX YJIHIL OT CHETa.

- Opranu3zans padoT 10 OUUCTKE AOPOT OT CHera.

- Kimaccrmkaryist 1 KOHCTPYKIMH 3UMHIX aBTOMOOMITBHBIX JIOPOT

- ABTO3MMHHKH C MPOJJIEHHBIM CPOKOM CITYKOBL.

- CTpOUTENBCTBO CYXOITyTHBIX aBTO3UMHUKOB.

- [IpoexTpoBaHue U CTPOUTENBCTBO JIEJOBBIX NIEPENPAB.

- UcnibiTanue u caayda Jge10BbIX MEpEnpaB B SKCILTyaTaIHIoO.

- Opranusanus IBUKEHUS HA JIENOBOM MEpPEIpaBe.

HanbHeiiee nobieHne 3QHEKTUBHOCTH pabOT MO 3UMHEMY COJIEPKAHUIO
CBSA3aHO C MEPEXOJOM JOPOXKHBIX OpraHU3aluid Ha JAESTeNIbHOCTh, OCHOBAHHYIO HA
CHEIUATN3UPOBAHHOM METEOPOJIOTMYECKOM 00ECIIEYEHUH; BHEIPEHUU COBPEMEHHBIX
TEXHUYECKUX CPEACTB Il OPraHU3alMd IOTOJTHOI0 MOHUTOPHMHIA Ha J0porax;
NPUMEHEHUIO aHTUT OJIOJIEIHBIX MOKPBITUM U JIp.

3aKOHOTBOPYECKAS NESITEIbHOCTh MHCTUTYTOB BJIACTH M HAYYHO-TEXHUYECKHIT
nporpecc AUKTYIOT HEOOXOJAMMOCTh OO0SA3aTE€IbHOM MPOBEPKU aAKTYaJIbHOCTH
JEUCTBUSI HOPMATUBHBIX MTPABOBBIX AKTOB M HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB,
a Tak)K€ MOHUTOPUHIAa BHOBb H3/1aBa€MbIX CTaHJAPTOB, SIBIISIOLIMXCS COIJIACHO
3aKOHOJATeNbCTBY PD 00s3aTeIbHBIMU AJI1 IPUMEHEHHUS B IOPOKHOM XO3MCTBE.

3uMHee cojiep’KaHhe aBTOMOOWJIBHBIX JIOPOT - 3TO BaXKHOE W OTBETCTBEHHOE
HaIpaBJIeHUE JAESITEIIbHOCTU CyOBEKTOB JIOPOKHOTO XO35MCTBA, YCIEXH B KOTOPOH,
3aBUCAT OT IIMPOTHI KPYyroszopa, TpeOOBATEIbHOCTH M YPOBHS MOJATOTOBKH
CHEIMAINCTOB, 3aHATHIX HAa TEXHUYECKOW JdKCIUTyaTaluu (COACpXKaHUM U PEMOHTE)
aBTOMOOMJIBHBIX JIOPOT.
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CIIMCOK NCITOJIb30BAHHBIX UCTOYHHUKOB
OcHoBHasi iuTEpaTypa

Bacuabes, A. IlI. DkcrutyaTaius aBToMOOMIIBHBIX J1opor: B 2 T. — T. 2: yueOHuK
JUIs CTy[. BhIcII. yueO. 3aBeneHuit / A. I1. BacunbeB. — MockBa: U3naTenbckumii
neHTp «Axkaaemus», 2010. — 320 c. — TekcT: HENMOCPEICTBEHHBI.

3uMHee cojnepkaHue aBTOMOOMIBHBIX jgopor / I'. B. bsamoOxkecckmii, A. K.
Mwonun, JI. H. Ilnakca, JI. M. Pynakos, b. B. YTkun; noa pemakumein A. K.
Hronnna. — MockBa: «Tpancnopt», 1983. — 197 c. — TekcT: HenmocpeICTBEHHBI.
CamoaypoBa, T. B. Mereopoiiorudeckoe obecriedeHue 3MMHET0 COACPKaHUS
aBToMoOuIbHBIX qopor / T. B. CamonypoBa. — Mocksa: TUMP, 2003. — 183 ¢. —
TekcT: HenmoCpeACTBEHHBIN.

Camoayposa, T. B. OneparuBHoe yIpaBiIeHHE 3UMHUM COAECPKAHUEM JIOPOT:
Hayunbsle ocHoBbl: MoHOrpagus / T. B. CamomypoBa. — Boponex: W3n-Bo
Boponex. I'oc. YH-Ta, 2003. — 168 c. — TekcT: HEMOCPEICTBEHHBIN.
CamoaypoBa, T. B. IlorogHelii MOHUTOPHUHI B CHCTEME OIIEPATHBHOIO
yIOpaBJICHUS 3UMHHM CcojepXaHueM aBToMoOmibHBIX gopor [/ T. B.
CamonypoBa. — Mocksa: I'Tl «Mudopmasrogop», 2006. — 64 c. — Tekcr:
HETIOCPEICTBEHHBIM.

CnpaBoyHasi 1 HOpMATHBHAS JUTEPATypa

Poccmiickas  ¢deaepanus. 3axkonbl. OO0 aBTOMOOWJIBHBIX JOpOTaXx M O
JIOPOKHOM AesATeNbHOCTU B Poccuiickoit denepaunv 1 0 BHECEHUH M3MEHECHHUI
B OTJEJbHBIE 3aKOHOJATENbHbIE aKkThl Poccuiickon @enepanuu: OeaepaibHbIii
3akoH Ne 257-®3: [mpunst ['ocynapcrBenHoii nymoit 18 okrsopst 2007 rona :
ono0per Coserom Deneparuu 26 oktsaops 2007 roma]. — Mocka: CobOpanue
3akoHoaaTenbcTBa Poccuiickoit denepanuu, Ne 46, 12.11.2007, ct. 5553. —
TekcT: HermocpeACTBEHHBIM.

I'OCT 33181-2014. Jloporm aBTOMOOWJIbHBIE OOIIETO  IOJb30BAHUSI.
TpeboBanuss Kk ypoBHIO 3uMHero cojepxanus (Ilepeusmanme ¢ IlompaBkoit
NYC 7-2017): MeXrocyaapCTBEHHBIM CTaHIAPT: YTBEPKIEH W BBEICH B
nericteue  Ilpukazom  @enepanbHOrO0  areHTCTBA MO TEXHUYECKOMY
peryiaupoBanuio U Merposorud ot 11 asrycra 2015 r. Ne 1121-cT: BBeaeH
BriepBbie. aata BBeaeHus 2015-12-01. — Mocksa: Crangaptuadopm, 2019. — 15
c. — TekcT: HemoCpEeICTBEHHBIN.

I'OCT P 50597-2017. [loporu aBTOMOOWIIbBHBIC W yIWIBL. TpeOoBaHHS K
HKCIUTYaTalHOHHOMY COCTOSIHMIO, JOIMYCTUMOMY IO YCJIOBHSIM OOecrnedyeHus
0€30I1aCHOCTU JTOPOXKHOTO JBM>KeHUsi. Metoasl koHTpoJsia (¢ IlompaBkamu
NYC 1-2019, UYC 6-2019): HannOHATBHBINA CTAHAAPT: YTBEPKICH U BBEACH B
nericteue  Ilpukazom  deaepallbHOrO  areHTCTBA IO  TEXHUYECKOMY
pPEeryJIMPOBaHUIO W METPOJIOTHU OT 26 ceHTsaOps 2017 r. Ne 1245-ct: B3ameH
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I'OCT P 50597-1993: nmara Beegenust 2018-06-01. -  Mocksa:
Cranmaptuadopm, 2017. — 33 c. — TekcT: HEMTOCPEICTBECHHBIN.

ClI 34.13330.2021. ABTOMOOMIIbHBIE JOpOTH: CBOJ IIPaBUIL:
AKTyanu3upoBaHHAsS penakius CHulI 2.05.02-85* — Tekcr:
HEIOCPEICTBEHHBIN.

CII  131.13330.2018. CrpoutenpHasg  KJIMMATOJIOTUSA:  CBOJ  IPAaBUIL
AxtyanusupoBanHas penakiuss CHull 23-01-99. — Mocksa: Cranaaptundopm,
2019. — 114 c. — TekcT: HEMOCPEICTBEHHBIM.

OJH 218.010-98. WucTpykuuss 1m0 NPOEKTUPOBAHUIO, CTPOUTEILCTBY U
AKCILTyaTalyy JEeI0BhIX Tepenpas. — MockBa: deepanbHas JOPOKHAS CIIyx)0a
Poccun, 1998. — 40 c. — TekcT: HEeMoCpeICTBCHHBIM.

OJM 218.011-98. Meroauuecknue pPEKOMEHIAIMH 1O  O3€JICHEHUIO

aBTOMOOMIBHBIX Jopor. — Mocksa: PocaBromop, 1998. — 45 c. — Teker:
HEIOCPEACTBEHHBIN.
OIM 218.0.000-2003. PykoBOACTBO TIO OIEHKE YpPOBHSA COACPIKAHUS
aBTOMOOWJIBHBIX Jaopor. — MockBa: PocaBromop, 2003. — 74 c¢. — Tekcr:
HEIOCPEICTBEHHBIN.

OJIM 218.5.001-2008. MeTtonuueckue peKOMEHIAIMU MO 3alUTEe U OYHUCTKE
aBTOMOOMJIBHBIX JIOpOT OT cHera. — MockBa: PocaBtomop, 2008, — 99 c. — Teker:
HEIIOCPEICTBCHHBIN.

oM 218.2.003-20009. Mertoanueckue pPEeKOMEHIalluu 10
CHEIUAM3UPOBAHHOMY TPOTHO3Y COCTOSIHHUSI JIOPOKHOTO TOKPBITHS. —
MockBa: ®OI'VII «HUudpopmaTomop», 2010. — 42 c¢. — Tekcr:
HETOCPEICTBEHHBIN.

oM 218.8.001-2009. Metonuueckue pPEKOMEHIAITNU 1o

CHEIUATIM3UPOBAHHOMY THIPOMETEOPOJIOTMYECKOMY 00ECIICUEHUIO JTOPOKHOTO
xo3siicTBa. — MockBa: PocaBronop, 2009. — 58 ¢. — TekcT: HenmocpeACTBEHHBIM.
OIM 218.8.002-2010. Mertoauueckre peKOMEHIAUM TO 3UMHEMY
COJICPI)KAHUIO aBTOMOOMJIBHBIX J0por c UCIIOJIb30BaHUEM
CICIMAIM3UPOBAHHON  THUApOMETeoposiornueckod  uHpopmaruu (s
onbITHOTO TIpuMeHeHus1). — Mocksa: OI'YII «MudopmasTomop», 2010. — 53 c.
— TekcT: HenmoCpeACTBEHHBIM.

OJIM 218.2.018-2012. Meroauueckue pPEeKOMEHAAIMA TI0 OMPEACICHUIO
HE0OXO0MMOTO MapKa JOPOKHO-IKCIUTYATAIIMOHHON TEXHUKH JUISI BHITIOJTHEHUS
paboT Mo COAEpX aHUK ABTOMOOWIIBHBIX JOPOr MHpPU pa3padOTKe MPOEKTOB
cojiepkaHus aBTOMOOMIIBHBIX gopor. — MockBa: PocaBromop, 2012. — 91 c. —
TeKcT: HemoOCPEACTBEHHBIN.

PykoBoacTBO 110 O0ph0E ¢ 3UMHEH CKOJIB3KOCThIO HA aBTOMOOWMIIBHBIX JOPOTaX.
— Mocksa: Pocasronop, 2003. — 72 c. — TekcT: HENOCPEACTBEHHBIN.

BCH 8-87. UucTpyKius 1o 3amure TpUPOJHOM Cpelbl MpPU CTPOUTENLCTBE,
PEMOHTE U COJIepKaHUU aBTOMOOWJIBHBIX gopor. MwunaBTtogop PCOCP. —
Mocksa: Tpancnopt, 1988. — 86 c. — TekcT: HemoCpPeACTBEHHBIH.
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BCH 50-87. HHCTpyKIHMs 1O PEMOHTY, COJEPKAaHUIO M OKCIUTyaTaluH
IIaPOMHBIX IIEPENPAB U HAIIaBHBIX MOCTOB. — Mocksa: I'unpo/lopHUH, 1987. —
98 ¢. — TekcT: HEMOCPEICTBEHHBIN.

BCH 137-89. IlpoexTupoBaHue, CTPOUTEIBCTBO M COJEPKAHUE 3UMHUX
aBTOMOOMJIBHBIX Jopor B ycinoBusx Cubupu u CeBepo-Boctoxka CCCP.
Muntpancctpoii CCCP. — MockBa: Munasronop PCOCP, 1989. — 179 c. —
TeKcT: HemoCPEACTBEHHBIN.

TEP 81-02-27-2001. TeppuropuanbHble €IWHUYHBIE  PACIEHKH  Ha
ctpoutenbHbie paboTel TEP-2001. Coopauk Ne27. ABTOMOOWIIBHBIE JOPOTH.
Anvuauctpaius TromeHckoi obmactu. — Tromens, 2003. — 144 c. — Tekcr:
HETIOCPEICTBEHHBIMN.

TBC-1-2001. TepputopuanbHblii BEIOMCTBEHHBIH COOPHUK Ha TEKYIIUN
PEMOHT U COJIep>KaHUE aBTOMOOMJIBHBIX JIOPOT M UCKYCCTBEHHBIX COOPYXEHUH.
Kuura 1. OnemenTtHsie cmeTHble HOpMBI. [IpaBuTensecTBO TroMeHcKoN 00acTy.
— Tromens, 2005. — TeKCT: HEMOCPEACTBEHHBIN.

TBC-1-2001. TepputopuaibHblii BEIOMCTBEHHbIH COOPHUK Ha TEKYIIUN
PEMOHT U COJIEpKaHUE ABTOMOOMIIBHBIX JOPOT M UCKYCCTBEHHBIX COOPYKEHUH.
Kuura 2. Epunuunbie pacuenku. [IpaBurenbctBo TromeHckod oOnacTu. —
Tromens, 2005. — TekcT: HeMOoCPEACTBEHHBIH.

Knaccuduxkanus paboT 1mo KanutaabHOMY PEMOHTY, PEMOHTY U COACP>KAHHUIO
aBTOMOOWJIBHBIX JOPOT OOIIEr0 MOJIb30BaHUSI U MCKYCCTBEHHBIX COOPY>KEHUU
Ha HuUx. — MockBa: Wuadopmasromop, 2008. — 24 c¢. — Tekcr:
HETOCPEICTBEHHBIN.

NHauBryallbHbIE 3JIEMEHTHBIE CMETHBIE HOPMBI M PAacUEHKH Ha palboThl IO
PEMOHTY aBTOMOOWJIBHBIX JOpPOT C HCIOJb30BAaHHEM HOBOMW TEXHHKH U
texHonoruu. — Mockaa: Pocasronop, 2003 r. — TekcT: HEmoCcpeACTBEHHBIM.
Metonuueckre peKOMEHJauuMu 1o  pa3paboTKe MPOEKTa  COAEPKaHMS
aBTOMOOMIBHBIX Jopor. — Mocksa: PocaBromop, 2003. — 32 c. — Tekcr:
HEIIOCPEICTBEHHBIN.

MeTonuueckre peKOMEHIAIMU M0 PEMOHTY M COJECPKAHUIO aBTOMOOMIIbHBIX
nopor obiero moss3oBanus (B3amen BCH 24-88). — Mocksa: PocnopHUU,
2004. — TekcT: HeMmoCPEACTBCHHBIM.

Meronuueckue peKOMEHIALUM MO MPUMEHEHHIO HamoJHuTens «I'pukom» B
cocTaBax ac(aibTOOCTOHHBIX CMECEH HJisi YCTPOMCTBA TMOKPBITUS C
aHTHUTOJIOJICTHBIMU cBoMcTBaMu. — Mocksa: I'TI «MupopmaBTomop», 2002, —
14 c. — TeKCT: HEeMOCPEACTBEHHBIM.

[lepuoanuHOCTh MPOBEACHUS BUAOB PAabOT MO COACPNKAHUIO aBTOMOOMIBHBIX
Jopor OOIIero TMOJb30BaHUS (elepallbHOTO 3HAYEHHS M MCKYCCTBEHHBIX
coopyxenuii Ha HuX. — Mocksa: ['TI «MudopmasTomnop», 2008. — 24 c. — TekcT:
HEIOCPEICTBEHHBIN.

[Ipou3BoOACTBEHHBIE 3aTpaThl BPEMEHH M PacXo]l MaTepHalioB Ha pabOThl IO
COJICP)KAHUIO aBTOMOOMJIBHBIX JIOPOr C HMCIOJIb30BAHUEM HOBOW TEXHUKH U
TexHoyioru (yTB. pacnopspkenrneM MunTpanca Poccun ot 28.01.2004 Ne OC-
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28/447-1C). — Mocksa: I'Tl «1udopmasromop», 2004. — 48 c. — Tekcr:
HEIOCPEACTBEHHBIN.

Pemont wu coaepxkanue aBToMoOWibHbIX gopor. Tom II. CnpaBounas
sHIMKIoNeaust nopoxkHuka. — MockBa: @I'YIT «Uudopmasrogop», 2004. —
1129 c. — TekcT: HENOCPEACTBEHHBIM.

Hayuyno-npuknagnoit cnpaBouHuk no kiaumaty CCCP. Cepus 3. MHoroseTHue
nannpie. Yactu 1-6. Bemyck 17. Tromenckas u Omckas obOmactu. — CaHKT-
[TerepOypr: I'mapomereonsaat, 1998. — 702 c. — TekcT: HEMOCPEACTBEHHBIH.
CrpaBo4yHHMK AOpOXKHOrOo Mactepa. CTpPOUTENBCTBO, KCIUTyaTallds U PEMOHT
aBTOMOOMIBHBIX nopor: mon pea. C. I'. IlymukoBa. — Mocksa: «Mudpa-
Nuxenepusi», 2007. — 928 c. — TeKCT: HEMOCPEACTBEHHBIM.

JlonoiHUTEIbHAS JIUTEepaTypa

OJIH 218.014-99. HopmaTuBel NOTPEOHOCTH B TEXHUKH I COACPKAHHS
aBTOMOOWJIBHBIX Jopor: nata BeeaeHus 1997-08-12. — Mocksa: Pocastonop,
2002. — 63 c. — TekcT: HEenOCPEICTBEHHBIN.

CHull 23-01-99. CrpoutenbHas knumatosiorusi: nata Beaenus 2000-01-01. —
Mocksa: I'VII LIIII, 2003. — 74 c. — TekcT: HemOoCPEACTBEHHBIM.

CHull 2.01.01-82. CrtpoutenbHas KIMMATOJOTUS # reodusmka: mara
BBeacHua 1984-01-01. — Mocksa: I'IT IIIIII, 1997. — 139 c. — Tekcr:
HENOCPECTBEHHBIN.

BCH 24-88. Texaudeckue MpaBWiia PEMOHTA U COACPKAHUS aBTOMOOMIIBHBIX
nopor: nara Beeaenust 1989-01-01. — Mocksa: «Tpancmopt», 1989. — 239 c. —
TeKcT: HemoCPEACTBEHHBIN.

Hopwmbl 3aTpaT Tpyaa U CTOMMOCTH pabOT MO COACPKAHUIO aBTOMOOWJIBHBIX
nopor. — Mocksa: Poc/lopHUH, 1996, — 308 c. — TekcT: HEMOCPEICTBEHHBIM.
[IpaBunia oxpaHbl TpyJla MpU CTPOUTEIBCTBE, PEMOHTE U COJICPKAHUU
aBTOMOOMIBHBIX Jopor. — MockBa: Corozmopuuu, 1993. — 240 c. — Teker:
HEIIOCPEICTBEHHBIN.

OCHOBBI JKCIUTyaTallud aBTOMOOWJIBHBIX JIOpPOr. MeToauueckue yKazaHus K
BBITIOJIHEHUIO KyPCOBOM paboThI «3UMHEE COJIep)KaHNEe aBTOMOOUITBHBIX JI0POT»
Il cTyaeHToB  crneruanbHoctd 270205 «ABTOMOOWIBHBIE JIOPOTH |
a’poapombl» Bcex ¢opm oOyuenus / A. H. lllysaes, A. A.Tecremes, JI. A.
I'eaze. — Tromens: PUO ®I'BOY BIIO Tiom['ACY, 2013. — 31 c¢. — Teker:
HETOCPEICTBEHHBIM.
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[TPUJIOXEHHUE A

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA
POCCHUVICKOM ®EJEPAIIMA
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOEC
o0pa3oBaTeIbHOE YUPEKICHUE BHICIIIETO 00pa30BaHMSI
«TIOMEHCKHNH UHAYCTPUAJIBHBIA YHUBEPCUTET»
Kadenpa « ABTOMOOHMIIbHBIE TOPOTH U a3POIPOMBI

3ANJAHUE

Ha BBIMOJHEHUE KYPCOBOUW pabOThI MO AUCIUILTAHE:

«OCHOBBI DKCIUTyaTallUd aBTOMOOWIBHBIX JOPOI»

OO6yuarouiics TPyIIIBI
3aaHue BBIAAHO Cpok cmauu paboThl

Tema: SUMHEE COJAEPX KAHUE ABTOMOBWJILHOM JIOPOTHU

VYcnoBHas cxema J0poru

KM+ KM+ KM+

Pym0 nauanbHOTO

ydacTka o= 0 | 0= ° 0o3=
r=__ ' ° !Rs= M ' Ry= M Rs= M
Kunomerpsl
ConeprxaHue 3a1aHust
1. PalioH sKcrtyaTaiu 10poru
2. Kareropus noporu THUII TOKPBITUS
3. IHTEHCUBHOCTb JIBUKEHUS aBT./CYT.
4. PacueTHbIil 00bEM CHEronepeHoca M3/IL.M
5. Curyauus
Curyauus cleBa crpaBa
Y OT KM + 0 KM + OT KM + 0 KM +
[TAIIIHA
JIYT
JIEC
HACEJIEHHBIN
I[TYHKT
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6. XapakTepUCTUKH MPOTOTHHOTO MPOQIIIS
a) 3eMJISTHOE TIOJIOTHO

B HACBIIIAX B BBICMKax

OT KM + J0 KM + BBICOTA, M OT KM + 0 KM + riyOuHa, M

0) NPOAOJIbHBIE YKJIOHBI

OT KM + 10 KM + YKJIOH, %0

7.YdacTku A0poTH HaJ TpyOamu:

TpyOBI Ha KM +

8. Ilepeceuenusi ¢ aBTOMOOMIIBHBIMU JOPOTaMU:

B OJJTHOM ypPOBHE Ha KM +

9. lerans KypcoBOil paOOThI U IOTIOJIHUTEIIbHBIC JJTAHHBIE

10. JIuteparypa:

1. Bacunnbes, A. II. DkcrutyaTaust aBTOMOOMIBHBIX Jopor: B 2 T. — T. 2: y4eOHuK ams
cTya. BeIcil. yueO. 3aBeaeHuit / A. II. BacumbeB. — MockBa: M3patenbckuii IEHTP
«Axanemus», 2010. — 320 c. — TekcT: HEMOCPEICTBEHHBIM.

2. 3uMHee cojiepkanre aBToMOOMIbHBIX gopor / I'. B. bsanobxkecckuit, A. K. ronun, JI.
H. Ilnakca, JI. M. PynakoB, b. B. YTkun; non pemakumeit A. K. /[ronnHa. — Mockaa:
«Tpancnopt», 1983. — 197 ¢. — TekcT: HEMOCPEICTBEHHBII.

3. PykoBoacTBO mo 60oppbOe ¢ 3UMHEH CKOJIb3KOCThIO Ha aBTOMOOWJIBHBIX JOpOTax. —
Mocksa: PocaBronop, 2003. — 72 c. — TekcT: HemoCpeACTBEHHBIMN.

4. OIM 218.5.001-2008. Meroanueckue pEKOMEHAAMU MO 3al[UTE U OYHCTKE
aBTOMOOWJIBHBIX JOpor OT cHera. — MockBa: Pocastomop, 2008, — 99 c. — Tekcr:
HEIIOCPEACTBEHHBIN.

5. OJM 218.2.018-2012. Meronuueckue peKOMEHAAIMU 1O OIPEICIICHUIO
HEO0OXOIMMOTO MapKa JOPOKHO-IKCILTYaTallMOHHON TEXHUKHU JIJIsl BBIMIOJHEHHUSI paboT 10
COACPKaHUIO ABTOMOOWJIBHBIX JIOPOT TpU  pa3pabOTKe TMPOEKTOB  COJEPIKAHUS
aBTOMOOMIIBHBIX Jopor. — MockBa: PocaBtomop, 2012. — 91 c¢. — Tekcr:
HEIIOCPEACTBEHHBIN.

3agaHue NoJIy4yus

[loanuce mpenogaBarens
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I[MTPUJIOXXEHUE b

Tabnuua b.1
[Tpon3BOANTEIIEHOCTD CHETOOYMCTUTEIIBHBIX MAIIIUH
MarmHel Bremomnasiemast pabora DKcIuTyaTanoHHasI
POU3BOAUTEIHLHOCTD
M/a | M/cmeny
PoTopnsie Pacunctka cuexnbix 3aHocoB mpu | 2700 18400
CHETOOYHUCTUTENIM | TOJIIMHE OTia0KeHu# 0,4-1,2 m
H2-211 Yo6opka CHEHBIX BaioB | 1400 9500
(caMOCTOATEIPHO WM BMECTE C
aBTOTpeHIepaMu)
Bynbnosepsr’ Ha PacuncTka CHEXHBIX 3aHOCOB MPH 600 4100
tpakTope T-100 TonmuHe otaoxenui 0,4-0,8 m
YmpeHne noixocel pacuucTKu 400 2700
ABTorpeiaepsl Pacuuctka cHexHbix 3aHocoB npu | 800 5460
cpeaHue ToyuHe oTiioxkenuit 0,3-0,4 m
(A3-31-1 nnn Viumpenue mojaocskl pacuuctku u| 420 2860
J13-99-1-4) pa3paBHMBaHHE CHEXKHBIX BaJIOB
(0IMHOYHOE)
Y6opka CHEXHBIX BAJIOB 250 1700
(coBMeCTHO C POTOPHBIM
CHETOOYHCTUTEIIEM )
JIByXOTBajIbHbIE [IpoOuBka EPBOHAYAJILHOIO 2,0 13,6
TUTYKHBIE IPOX0Jia B CHEXKHBIX 3aHOCAX TMPHU
CHETOOYHCTHUTEIHN? | TOJIIMHE OTI0XeHHH 10 0,7 M
J193-223 (Ha
tpakTope K-701)

! TIpu npumenenun Gynbao3epa Ha Tpaktope T-130 NPOM3BOAMTENBHOCTD YBENHUMBaeTcs Ha 15 %.

2 ,21.]'[?[ JABYXOTBaJIbHBIX CHErOOYHMCTHUTEIICH MMpONU3BOAUTCIILHOCTD - ra/u.
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[TPUJIOXEHHUE B

Tabnuna B.1
CTOMMOCTB IIPOTUBOTOJIOIEAHBIX MATEPHAIIOB®
No HaumenoBanue Texuuueckue Bun Ilena,
/1 peareHTa yCJIOBUS YIAKOBKH ThIC. py0./T
6e3 HJIC n
0e3 TpaHc-
MOPTHBIX
pacxojoB
1 2 3 4 5
XJIOpHU B
1 | Harpuii xnopuctbliii TV 2152-067- HaBaJIOM 1,09
TEXHUYECKHUHU 00209527-98 MKP -1 OC 1,39
KapbEPHBIN
2 | XKM TV 2149-026- MKP -1 OC 12,8
13164401-98
3 | «buoMar-Autunemn I'OCT 7759-73 | Memmku o 25 kr 13,0
4 | XJ0pUCTBIN KaIbIIUM I'OCT 450-77 Meniku o 25 kr 15,0
IpaHyJINPOBAHHBIN
5 | KAMA-M TV 1714-394- «bur-bax» 24,8
05785388-95
6 |CBbI' TV 2150-03- Meniku o 25 kr 30,0
50267458-2000
7 | XKHM I'OCT 450-77 «bur-bak» 13,57
(AICMEJIT) Memniku 110 25 Kr 14,75
8 | GREENRIDE TY 2152-001- Mermuku no 25 xr 15,5
93524115-2006
9 | buonop TV 2149-001- Memku 1o 25 kr 21,0
93988694-06
10 | MunepanbHBIiHI TV 2111-001- «bur-bak» 4.5
KOHIIeHTpaT [ anut 56238216-2006
Aneratsl
11 | Hopauxc-Hopaseit TV 2149-002- €MKOCTH 46,0
40874358-00
12 | AatucHer -1 TV 2149-001- «bur-bak» 22,0
45052508-00
13 | AKM-CEBEP TV 2432-009- IBC-ky06 1000 n 29,2

34855641-2009

3 CTOMMOCTB IIPOTHBOTrOJIOENHBIX MATEPUANIOB yKa3aHa Ha 1 anpens 2013 r.
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No HaunmenoBanue Texuunueckue Bun Ilena,
n/m peareHrTa yCIIOBUS YIIaKOBKHU ThIC. py0./T
6e3 HIC u
0e3 TpaHc-
HOPTHBIX
pacxo/ioB
1 2 3 4 3)
KapOomu bl
14 | KAC TV 2149-001- «bur-bak» 12,0
40128052-97
Hutparsl
15 | HKM (AHC) TV 6-03-349-73 | Memku mo 50 kr 38,332
16 | HKMM TV 2149-051- «bur-bak» 26,132

05761643-98
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YyeOHOE U31aHNe

IKCIIVIYATAIIUA ABTOMOBUWJIBHBIX IOPOI’

Metonnueckue ykazaHus K BBIIIOJTHEHUIO KypCOBOM paOOThI

ABTOpBI
TECTELIEB Anexkcannp AnekcanapoBu4
I'EH3E JImutpuii AnekcanapoBu4

B asmopckoui pedaxyuu

[ToanucaHo B meyathb . @opmat 60x90 1/16. Ileu. 1. 2,44
Tupax 100 3x3. 3aka3z Ne

bubnmnoreuHo-u3naTenbCKui KOMIUIEKC
benepaabHOTrO rocy/1apCTBEHHOTO 00 IKETHOT0 00pa30BaTeIbHOTO
YUPEKJACHHS BBICIIETO 00pa30oBaHUs
«TromeHcKn HHAYCTPUAIIbHBIN YHUBEPCUTET.
625000, Tromensb, ya. Bonogapckoro, 38.

Tunorpadus OnOIMOTEIHO-U3AATETHCKOTO KOMIUICKCA.
625039, Tromens, yn. Kuesckas, 52.
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