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FOCT P UCO 5010—2009
BBeneHue

HacTosawwin CTaHOapT yCTaHaBnMBaeT KpUTepun akcnnyatTaunoHHbIX Ka4eCTB CUCTEM PYyneBoro ynpas-
NeHNs CaMOXOAHbIX KOJTECHbIX 3eMMEPOMHbIX MaLUH, MMEOLLINX CKOPOCTb 6onee 20 km/4. B HacTosileM cTaH-
AapTe cogepxatcda TeXHU4eckne U 3aproHoMmyeckne TpeGOBaHI/IFI K pa6oqe|71 cnucTemMe pyneBoro ynpasneHusa,
aBapunHOW cuctTeme pyneBoro ynpabneHuUa ¢ yCUnmtenem n aBapuinHon cucteme pyneBoro ynpaeneHua C
CUIOBbIM NMPUBOAOM.

HacTosawmi CTaHOapT coaepXnt Tpe6OBaHI/Iﬂ K MeToauKe UCnblTaHUA CUCTEM PYyNeBOoro ynpasneHusd, B
TOMYUCNe Kcnctemam Cc ONONHUTENTbHbIMU YNPaBNAOWMMN S3NTIEeMEeHTaMu, Tpe6OBaHI/IF| KUCNbITYEeMbIM MaLln-
HaM M ucnblTateibHbIM KOpUaopam Anda MmallnH.
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HAUUWOHANBbHBIW CTAHOAPT POCCUMCKOHW OSEREPALMUMU

MalwuHbl 3eMneponHble

CUCTEMbI PYNEBOIO YMNPABNEHUA KOJIECHbIX MALUUH

Earth-moving machinery. Steering systems for rubber-tyred machines

Data BBeaeHna — 2011—01—01

1 O6nacTb NpMMeHeHusA

HacTosawuii ctaHgapT ycTaHaBnMBaeT MeTOAbI UCTIBITAHWUI U KPUTEPUN SKCTITyaTaLMOHHBIX Ka4ecTB cuc-
TeM pyneBoro ynpaefeHWst CaMOXOAHbIX KOMIECHBIX 3eMIEPONHBIX MaLLWH, UMEIOLLMX CKOPOCTb, onpeaensie-
myto B cooTBeTCcTBUM ¢ ICO 6014, Gonee 20 km/u.

HacTosawuia ctaHgapT pacnpocTpaHsieTcsl Ha 6ynbAosepsbl, NOrpysvmKY, aKckaBaTopbl-NOrpy3ynku, aKc-
KaBaTopbl, 3eMJ1EBO3bl, CAMOXOAHBIE CKpenepbl MaBTorpeitaepsl, 060pyaoBaHHbIE UM TOMLKO PYYHBIM YrpaB-
NeHNeM, UM YacTUYHO MEXaHU3UPOBaHHLIM PYYHBLIM YNpaBneHUem, Ui MoSIHOCTbI0 MEXaHU3UPOBaHHBIM
py4HbIM yripasneHuem corrnacHo NCO 6165.

CTaHaapT He pacnpocTpaHaeTcs Ha KaTku, YNMOTHSIoLWME MaluvHbl U Tpyboyknaguuku.

2 HopMatuBHbI€e CCbINKK

B HacTosLllem cTaHgapTe NCnofib30BaHbl HeAaTUPOBAHHLIE HOPMATUBHBIE CCbISIKU HA MeXayHapoaHble
cTaHgapTel. Mpy HepaTMPOBaHHBIX CCbIIKAX ASNCTBUTENBLHO NocneaHee nsgaHue NnpuBeAeHHoOro ctaHaapTa
(co BceMu nonpasKamu 1 USMEHEHUSIMN).

MCO 3450 MalunHbl 3eMnepoitHble. TOpMO3HbIE CUCTEMBI KomecHbIX MawuH. TpeboBaHusA K cuctemam u
NX SKCMMyaTaLnoHHBIM XapakTepuctukam u metoabl ucneiradni (1ISO 3450 Earth-moving machinery. Braking
systems of rubber-tyred machines. Systems and performance requirements and test procedures)

MCO 6014 MawwuHbl 3emnepoliHble. OnpegeneHue ckopoctu aswkeHusa (ISO 6014 Earth-moving
machinery. Determination of ground speed)

MCO 6165 MawuHbl 3emnepoiHble. OcHOBHbIE TUMbl. MaeHTUdUKkauma, TepMuHLl U onpeaeneHns
(ISO 6165 Earth-moving machinery. Basic types. Vocabulary)

NCO 7457 MawwuHbl 3emnepoliHble. OnpeaeneHye pasMepoB NoBopoTa KornecHbix MawuH (ISO 7457
Earth-moving machinery. Measurement of turning dimensions of wheeled machines)

MCO 10968 MawwumHbl 3emnepoliHele. OpraHbl ynpasneHus, ucnomnbssyemesle onepatopom (ISO 10968
Earth-moving machinery. Operator’s controls)

MCO 13849 (Bce yactn) BesonacHocTb 06opyaoBaHus. SneMeHTbl CUCTEM YNPaBNeHUA, CBA3aHHbIE C
6e3onacHocTbto (ISO 13849 (all parts) Safety of machinery. Safety-related parts of control systems)

MCO 15998 MalnHbl 3emMnepoiiHble. CUCTEeMbl YNpaBrieHUsl ¢ UCNONb30BaHUEM 3f1eKTPOHHBIX KOMMO-
HeHTOB. KpuTepun adppeKTUBHOCTM U UCMbITaHUs Ha dyHKUMoHanbHylo 6esonacHocTb (ISO 15998
Earth-moving machinery. Machine-control systems (MCS) using electronic components . Performance criteria
and tests for functional safety)

MO3K 62061 BesonacHOCTb MallWMH U MexaHu3mMoB. PyHKUMOHanbHasa 6e30MacHOCTb SNEKTPUHECKUX,
3MEKTPOHHBIX U MPOrpaMMUpyeMbIX 3f1EKTPOHHBIX CUCTEM KOHTPOIS, CBAI3aHHbIX ¢ 6esonacHocTbio (ISO 62061
Safety of machinery. Functional safety of safety-related electrical, electronic and programmable electronic
control systems).

UzpaHve opnumnansHoe
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3 TepmMuHbI M onpeaeneHns

B HacTosiLeM cTaHaapTe NPUMeHeHbI cregytoLl e TePMUHEBI C COOTBETCTBYHOUMA onpeaeneHnsamn:

3.1 cuctemapyneBoroynpaBneHus (steering system): Cuctema, Bkntoyatowas B cebs Bce aneMeHThl
MaLLVHbI, PACMONOXEHHbIE MEXAY OnepaToOpoM U KOHTaKTUPYIOLW UMK C 3eMITen KorecaMu U yYacTsylollne B
ynpasneHun MaLnHebl.

3.1.1 py4Hasa cucTema pyneBoro ynpasneHus (manual steering system): Cucrtema, ucnonssytowasi
ANs yNpasneHns MaHOM UCKMYMTEMbHO MYCKYbHYIO SHEpruto ornepaTopa.

3.1.2 cuctema pyneBoro ynpaBneHus ¢ ycunurenem (power-assisted steering system): Cucrema,
ncrnonb3yoLwas Ana ynpasieHUs MYCKYNbHYIO SHepruo orneparopa M BCMOMOraTenbHbIA SHEpreTUYecKun
WUCTOYHUK(M).

MpumevyaHusn

1 B oTcyTcTBME BCroMOraTernbHOro SHEePreTMYeCKoro NCTOYHMKa(OB) yNpaBneHne MalvHON MOXeT BbITb ocyLe-
CTBMNEHO TOMBKO NPV NOMOLLM MYCKYBHOW SHeprum onepaTopa.

2 Cm.6.2.1.

3.1.3 cucrtema pyneBoro ynpaBneHus ¢ cunosbiM npuBoaoM (full power-assisted steering system;
fully powered steering system): CucTtema, ncrnons3ayrowas 4nst ynpasneHust O4mMH U HECKOJIbKO aHepreTu-
YeCKNX UCTOYHUKOB.

MpwumeyaHwune—Cucrema ynpaeneHusi ¢ CUIOBbIM NPUBOAOM — 3TO CUCTEMA, KoTopas TpebyeT yeunus He
meHee 115 H.

3.1.4 aBapuiHasa cuctema pyneBoro ynpasneHus (emergency steering system): Cuctema, ucnons-
3yemasi B criyvae oTkasa paboyero aHepreTUHeCKoro MCTOMHMKa (MCTOYHUKOB) CUCTEMBI PYNEBOro ynpaBneHus
WA B Cllydae OCTaHOBKM ABWraTens.

3.2 aHepreTUveckue UCTOMHUKU CUCTEMbI PyneBoro ynpaeneHus (steering power sources):

3.2.1 pa6ouuit aHepreTM4eckuil UICTOMHUK CUCTEMBI pyneBoro ynpaBneHua (normal steering power
source): CpeacTtso obecneveHuns aHepruei npoLecca ynpasneHusa B cUCTemMax pynesoro ynpasneHus ¢ ycu-
nuTeneM U cuctemax ¢ CUNOBbLIM MPUBOAOM, HanNpuMMep rMapaBIMyeckuini Hacoc, BO3AYLUHBLIA KoMNpeccop,
aneKkTporeHepartop.

3.2.2 aBapuMHbIA 3HepreTM4eCKMA MUCTOYHUK CUCTEMbl PyneBOro ynpaBreHUA (emergency
steering power source): Cpeactso obecneyeHuss sHeprmeinl aBapuiHoOM CUCTEMbI PYSIeBOro yrpasrieHus],
HanpuvMep rmapaBnUYeckoro Hacoca, BO3AyLLUHOMO KoMnpeccopa, akkymynsropa, batapem.

3.2.3 oTka3 pabouero aHepreTu4eckoro UCTo4HUKa cucteMbl pyneBoro ynpasneHus (failure of
normal steering power source): onHas M MrHoBeHHas NoTepu MOLHOCTU paboynm aHepreTU4eCKUM UCTOYHU-
KOM CUCTEMBI pyfieBOro yrnpasneHus.

MpumeuyaHune— MNpUHUMaETCA, YTO B TEUEHNE OQHOIO M TOMO e BPeMEHM He NponcxoauT 6onee oaHoro otkasa.

3.3 ynpaBnsiowmii aNeMeHT cUCTeMbl pyneBoro ynpasneHus (steering control element): Cpea-
CTBO, MCNONb3yemoe onepaTopoM ANA nepegayn KOMaHAHOro curHana cucTeme pyrneBoro ynpasneHusa ans
BbIMOIHEHWS XXeNnaemoro HanpasneHusa ABNKEeHUA MaLlluHBbI.

3.3.1 pyneBoe koneco (steering wheel): Ynpasnsatowuin anemeHT B popme Kpyra unm cermeHTa kpyra,
MCronb3yemblin AN nepeaadvn curHana yria noBopoTa ynpasnsemMbiM Konecam.

3.3.2 ycTponcTBO pblHaxHoro ynpasneHus (lever control): Ynpasnsowmin 3nemMeHT, COCTOALMUA N3
ABYX He3aBUCUMBIX pbluaros, 06ecnevnsaoLLMx MU3BMeHeHUe CKOPOCTU Korec NIeBOro U Npasoro 60pToB Mallm-
HbI.

3.3.3 ycTpoicTBO ynpaBneHusa nocpeacTBoM mkonucTukos (joystick control): Ynpasnawowuii ane-
MEHT (3NeMeHTbl), UCNOoMb3yeMbI NN ANA U3MEHEHUA Yrna NoBOPOTa yNpaBnsieMblX Konec, Uiv 4na uaMmeHe-
HWUS OTHOCUTENMbLHOW CKOPOCTU NPUBOAOB NEBOro U NPaBoro 60PTOB MaLLMHBI MyTEM BO3AENCTBUA Ha pabounii
3M1eMeHT NpaBoro 1 nesoro 60pToB..

3.3.4 ycTpoicTBO KHOMOYHOro ynpasneHus (pushbutton control): Ynpasnswowuii anemMeHT, coctosi-
LA U3 ABYX HE3ABUCUMbIX KHOMOK, UCNOMNb3YeMbli ANA U3MEHEHUs yria NoBopoTa ynpaBrsaeMbiX Konec unm
ANs UBMEHEeHUs1 OTHOCUTENIbHOW CKOPOCTWU NPUBOAOB NIEBOro U NPaBOro 60pToB MaLUMHBLI.

3.3.5 ycTpoucTBo neganbHoro ynpasneHus (footpedal control): Ynpasnsiowmii anemMeHT, UCNOMb3y-
eMblIli A9 U3MeHeHUs yrna NoBopoTa yNpaenaeMblxX Konec Unu Ansa usMeHeHUst OTHOCUTESTbHON CKOPOCTU Npu-
BOJOB NEBOro 1 NpaBoro 6opToB MaLlMHBI NYTEM HaXaTuA Neganen.

2
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3.4 ycunue ynpaBneHus (steering effort): Heobxognmoe ycunuve, c koTopbiM oriepaTop BO3AeNCTBYeT
Ha YMNpaBsOWMWA 3MEMEHT CUCTEMbI PYNEeBOro ynpasfeHus Ans U3MEHEHUs HanpaBsfeHus ABUKeHNS
MaLUVHBb.

3.5 yron noBopoTa (steering angle): O6LWMIA yron NONHOro OTKNOHEHUS!, U3MepsieMblid MexXay nepe-
OHUMW 1 3aHUMK Korlecamm Mpu Ux nepemeLleHnn oTHOCUTENbHO OAHON niu Bonee BepTUKanbHbIX OCen U3
MONOXeHNA 0BbIMHOIO NPSIMOSIMHERHOTO ABUKEHNS] B MOSIOXKEHWE NOBOPOTA.

MpumevaHusn

1 Yron noeopoTa Ansi MHOTOOCHbIX MalUWH OMNpeensioT Mexay Konecamu nepeoro nepefHero u nocnegHero
3aHEero MOCTOB.

2 [insa cucTembl pyneBoro ynpaeneHnst AKkepMaHH (C NOBOPOTHBLIMM KyTlakaMu, pbluaraMm v Tpaneumen ) xapakrep-
HO, YTO Yron NoBopoTa KONEC, PacnonoXeHHbIX C BHYTPEHHEN CTOPOHbI MOBOPOTA, NPEBbILLAET Yrorn NoBopoTa Korec, pac-
NOMOXEHHbIX C BHELLHEN CTOPOHbI NoBopoTa. CnegoBaTenbHO, MPY UCMONb30BaHUM TAKOTO PYIEBOIO YNpaBreHus JOIKHO
ObITh TAKXKE yKazaHO MECTO M3MepeHNs yrna noBopoTa.

Ans onpegenexust yrna noBopoTa, Nosy4eHHOro B criyyae KOMGMHUPOBAHHOIO NPUMEHEHUS KKHEMATUYECKUX CXEM,
BKItOYas cMcTeMy AKKepMaHH, Takke Heo6X0AMMO yKazaTb MECTO M3MEPEHWS! yIa NnoBopoTa.

3.6 OKpyXHOCTb NoBopoTa No cneay konec (tyre circle): MabapuTHbLIA guamMeTp NOBOPOTA MO cneyy
BHELUHEe! WWHBI, ornpeaensieMblii B COOTBETCTBUM C pa3geriom 9.

3.7 pabouee gaBneHue rugpocucTeMbl (working circuit pressure): HomuHansHoe AaBnexHue, pa3su-
BaeMoe HacocoM (Hacocamu) B KOHKPETHOW rmapocuctemMe.

3.8 nepeparowee ycrpounctBo (transfer device): KomnoHeHTbl cuctembl ynpasneHus (cm. 3.1),
ncnonb3yemble And nepegayun ycunuin (ycunus sanycka u ycunus ynpasneHus), Wunu ynpasnsioLye curHanbl
MeXay opraHom pynesoro yrnpasneHust (cMm. 3.3) 1, ecnv Ucnonb3yeTcs, 3HEpreTUHECKUM UCTOUHUKOM CUCTE-
Mbl pyrieBoro yrnpasrneHus (cM. 3.2).

MpwvMedyaHu e — Ycunus ynpasneHus u/unm ynpaensiowme curHassl MOryT nepegaBatbCes:
- MEeXaHU4eCcKu,

- TMOPaBMNYECKH,

- SMNEKTPUYECKM,

- SNEKTPOHHO

WIK KaK X KOMOMHaLWK.

3.9 ynpaBnsiemble koneca (steered wheels): Koneca, HanpaBneHue nepemMeLLeHnst KOTOPbIX MOXeT
HenocpeACTBEHHO UM KOCBEHHO N3MEHEHO Npu BbIGope HanpaBneHusl ABWKEHUA MaLLWHBI.

3.10 6e3onacHoe cocTosiHue (safe state). CocTosiHMe, kOTOpoe AOCTUraeTcss aBTOMaTUYECKU UIn
BPYYHY'0, KOraa nocne HapyweHust yHKLUOHUPOBAHUSA KOHTPOMbHAs cucTema pyneBoro ynpasreHusl npu-
ocTaHaBMMBaeT UMK OTKMoYaeT obopydoBaHue, NpoLece nnm cuctemy, obecnednsas 3aluTy OT HeoXuaaH-
HbIX ABWKEHWUA U NOTEHLManNbHO OMacHON peannsaunm 3anaceHHon 3Hepru.

MpumedyaHune— besonacHoe cocTosHMe ABMSETCs (PYHKUMEN MHOMMX (HakToOpoB, BKIOYawolmx paboune
YCMNOBUsi, TEXHONOIUIO, NPEeBbILLEeHWe NoTeHUMana MOLLHOCTM 1 ycnoBus Ge3onacHocTu. [ns anekTpornapasnuyeckux
KOHTPOIBHbIX CUCTEM PYNEeBOro ynpaBneHusi npekpalueHve, npy 06HapYXeHUU HEUCNPaBHOCTU, NOAAYUN SMEKTPOHHOIO
cvrHana B rugpaBnuyeckyto CUCTEMY YNpaBeHns SIBMSeTCA OAHUM M3 NyTel AOCTUXEHUS 6E30MacHOro COCTOSIHUS.

4 O6wme TpeboBaHuA

4.1 Bce cucteMbl pyneBoro ynpaeneHus

YkasaHHble Hke TpeboBaHWUA OTHOCATCS KO BCEM CMCTeMaM pyreBoro ynpaBleHns, Ha KoTopble pac-
npocTpaHAeTCA HacTOALWMIA cTaHaapT.

4.1.1 Pabounin aneMeHT KOHTPOMS CUCTEMbI PYSIeBOro yNpaBneHnst 4ormkeH obecneumsaTb onepaTopy
npu Niobbix 06CTOATENLCTBAX BOSMOXHOCTb KOHTPOMMPOBATL NPOLLECC YrpaBneHusl.

4.1.1.1 Ecnu ynpasnsoLwWwnin 3fieMeHT cUCTeMbl PYNeBoro yrnpasneHusi pasbrnokMpoBaH, BelbpaHHast
OKPY)KHOCTb NoBopoTa Mo cneay Konec (M. 3.6) 4oimkHa ocTaBaTbCs ASHTUYHOM UMW YBENUYNBATLCS MO X04y
OBWKEHUS.

4.1.1.2 Cnctema pynesoro ynpasneHus Jo/mkHa GbITb CKOHCTPYUMPOBaHa Tak, YTobbl nepemeLlleHne
yrpaBnAwoLLero anemMeHTa cooTBeTCTBOBano addekty oT ero nepemellenuns. Ecnn onepauums KoHTpons
HeoyeBWAHa, Heobxoaumo obecneynTb MposiBrieHNe OnepauuoHHOro curHana (Hanpumep, WCMonbays
CUMBOIbI).
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4.1.1.3 B npouecce paboTbl MaLMHbl 6E€CKOHTPONbLHOE ABWKEHUE UCKIIoYaeTcsl MyTeM NpuUMeHeHUs
CUCTEMbI 3NEKTPOHHOIO KOHTPONS.

4.1.1.4 Ynpasnawwmii anemMeHT cucTeMbl pynieBoro ynpasneHust AormkeH obecneunBaTtb KOHTPOSb B
COOTBETCTBMM C NpeaABapuTeNibHO OTrpadyMpoBaHHBIM AvanasoHoM perynuposaHus. Ecniv rpagyupoBka
OTCYTCTBYET, MakcumasbHasi CKOPOCTb MalUMHbI He AorpKHa npeBbiwaTh 10 km/u.

4.1.2 Bce cucteMbl ynpaBneHust A0MMKHbI BbITb CNPOEKTUPOBaHbl U YCTAHOBIIEHbI HA MalLMHE TakUM
o6pasom, 4To6bl 6e3 noTepu paboTocnocoBHOCTU NPOTUBOCTOATL YCUITUSIM OrepaTopa B YCNOBUAX MaHUKN.

4.1.3 YyBCTBUTENBLHOCTL, MOAYNALUMS U peakumnsi pabovein cuctembl pyrneBoro yrnpasfeHUsl A0IKHbI
obecneynBaTb kBanMULMPOBaHHOMY ONepaTopy BO3MOXKHOCTb NOCTOSIHHO MNOAAEPXMBaTL MalLWHY B pabo-
YeM COCTOSHMM NPU BLIMOITHEHUU TEX onepaunid, ANnst KOTOpbIX OHa 6bina cnpoekTMpoBaHa. 3TO AOIKHO COOT-
BeTcTBOBaTb TpeboBaHusam 10.2. Ecnun cuctema KOHTpONs pyneBoro ynpasrieHUst He NO3BONsieT yNpaBnsATb
CKOPOCTbI0 NO LKasne, CKOPOCTb MaLlUMHbI OSKHA ObITh He 6onee 10 km/u.

4.1.3.1 MawuuHbl ¢ 3agHel ynpaBnsieMoi OCblo AOMMKHbI OTBeYaTb TpeboBaHUsIM YCTOMYMBOCTM B COOT-
BetcTBUM € 10.2.2.

4.1.3.2 MawvHbl ¢ MakcumarbHOW CKOPOCTbIO 3aiHero xoaa, npesbilwatowen 20 km/4, 4OIDKHBI UMETb
aHanorM4HbIe nokasaTenn B YacTu YCUIUIA Ha pyneBoM konece, acpeKkTUBHOCTU U NPpOAOIKUTENLHOCTU pabo-
Tbl CUCTEMEI PYNIeBOro yrpaBneHus NPy ABMXKEHUU NepeqHUM U 3aaHUM xoaaMu. [inst KOHTpons cregyeT npo-
BOOWTL creLuanbHble pacyeThl. icnbiTaHus Npy ABWKEHWN 3a4HAM XOA40M He NPOBOAAT.

4.1.4 TvgpaBnuMyeckme KOHTYPbl CUCTEMbI PYNIEBOTO yNpaBIieHUs!, MPU UX HaNU4uK, A0MKHBI BKMoYaTh B
cebs cnenyoLwmne ycTpoicTaa:

a) yCTpOMWCTBa ANsi KOHTPOIS U perynupoBaHns aBleHus B rugpaBiMyeckoil cucteme ansi npeaoTepa-
LLLeHWA N3BbITOYHBIX AaBNEHNA B TMAPOCUCTEME;

b) rubkue pykasa; duTUHIM 1 TpybonpoBoabl ¢ paspbiBHBIM JaBNEHUEM, HE MEHee YeM B YeThipe pasa
npesbiwaroluMm paboyee gasneHne, KOHTPONUPYEMoe cnewLuasnbHbIMU YCTPpOUCTBaMu B paboyeii u aBapuit-
HOI cMcTeMax pyneBoro ynpaseHns;

¢) npucrnocobnennsa Ans passoakn, KOTopble NO3BOSIAIOT UCKITIIOYATL Ype3BbIYaiHO NIOTHYO KOMMNOHOB-
KY 1 CKpyumnBaHue rmbK1MX pyKaBoB UM UX U3HOC B NpoLiecce TpeHUst Apyr o aApyra.

4.1.5 HapexXHOCTb CMCTEMbI PYNEBOro yrpasneHus JofbkHa bbiTb obecneveHa NpaBunbHLIM BbIGOpoM
ee 3/1IeMeHTOB, UX KOHCTPYKLIMEN U KOMNOHOBKOM, yA06HOW A58 NPOBEPKA U TEXHUYECKOro 06CiyXUBaHUS.

4.1.6 MMomexun B cucTeMe PyfieBOro ynpasneHUs AOMKHBI COOTBETCTBOBATb YCMNOBUAM, yKa3aHHbLIM B
41.6.11n4.1.6.2.

4.1.6.1 KomnoHoBKa 3NeMEHTOB M KMHEMATUYECKasn CXeMa CUCTEeMbl PYNeBoro ynpasneHua AOMKHbI
CBOAWTb K MUHUMYMY MOCNEACTBUS BO3AEWUCTBUN, Bbi3biBaeMble paboTon Apyrmx cucteM MawwmHel. N3rub nnn
CMeLLieH/e 3N1IeMeHTOB NoaBecky, 6OKOBbIe HaKMOHbI MaLWHBI, KonebaHua ocelt U OTKNOHeHWe OT Kypca, CBS-
3aHHble C BO3HUKHOBEHWEM KPYTALMX MOMEHTOB B CUCTEMAX NPMBOAA U TOPMO3OB KOMEC, OTHOCATCA K TEM
cdhakTopam, KoTopble A0TKHBI BbITb MUHAMU3UPOBaHbLI ONTUMASbHBIM PACNONIoXKEHUEM U reoMeTpUe CUCTEMBbI
pyneBoro ynpasneHus.

4.1.6.2 MNocneacTsuA BO3AEACTBUA BHELWHWUX CUN NPU 3KCMyaTaunum MallunHbl B YCNOBUAX, AN KOTOPBIX
OHa npegHasHayeHa, He AOMKHbI BNMATL Ha ee YNpaBnsaeMocCTb.

4.1.7 CucTeMbl pynesoro ynpasneHUs ¢ yCUnuTenem n cuiosbiM NpUBoA0OM A0MMKHBI COOTBETCTBOBATb
TpeboBaHuamM 4.1.7.114.1.7.3.

4.1.7.1 3T cuctembl NPeanoYTUTENLHO AOMKHBI BbITb HE3aBUCUMBIMU OT APYrUX CUMOBBLIX CUCTEM U
KOHTYpPOB. ECn 3TO HEBO3MOXHO, TO CUCTEMbI PYNEBOro YNpaBneHua ¢ ycunutenem u CUnNoBbIM NpUBOAOM
OOMKHBI UMETb NPEeUMYLLEECTBO MO CPaBHEHUIO C APYTMMU CUCTEMAMU UNW KOHTYPaMK, UCKNoYasi aBapuiHyo
CUCTEMY pYyneBOro ynpaefeHWUs 1 aBapuiHyo TOPMO3HYI0 cuctemy, achpeKTUBHOCTL KOTOPOM AOJDKHA COOT-
BeTcTBOBaTL TpeboBaHuaAM NCO 3450.

4.1.7.2 Ecnu oT paboyero sHepreTM4eckoro UCTOYHMKa CUCTEMbl PYNEBOro ynpaeneHus cHabxaroTtcs
Apyrue cuctembl (noTpebutenn), To Nio6ol oTkas aTUX cuctem (noTpebutenei) HeobxoaMMO paccMaTpusaTb
Kak 0Tkas paboyero sHepreTM4ecKkoro UCTOYHUKa CUCTEMBI PYNEBOrO YNpaBieHus.

4.1.7.3 Mpun oTkase paboyero aHepreTM4ECKOro UCTOUHUKA CUCTEMbI PYNEBOro ynpasneHus gonyckaeT-
CA U3MEHSITb NepeaaTovHOe OTHOLLIEeHWe MeXxay KOMaHAHbLIM OpraHoOM pyfieBoro ynpasneHus v ynpasnsieMbl-
MW Koflecamu Npu ycnosun BeinonHeHust Tpebosanun 10.3.

4.1.8 Ona mawwH, 060pyaoBaHHbIX aBapUHON CUCTEMOI PYNeBOro ynpasfeHus, pekomeHagyeTcs a1y
CUCTeMY BBIMOJSIHATL HEe3aBUCUMOWN OT APYrMX CUIOBBIX YCTPOWUCTB U KOHTYpOB. ECAn 3TO HEBO3MOXHO, TO
YCTPOWMCTBA U KOHTYPbI aBapUIAHOI CUCTEMBI PYNEBOro ynpaBieHUa 40MKHbI UMEeTb NPEUMYLLIECTBO MO CpaBHe-
HWIO CO BCEMW APYTUMU CUCTEMAMU UITN KOHTYpaMW, UCKNOYas aBapuiiHyio TOPMO3HY cucTemy, acdpdekTms-
HOCTb KOTOPOW AI0MKHa coOoTBETCTBOBATL TpeboBaHnam NCO 3450.
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4.1.9 PykoBoACTBO ANna onepaTopa MalUMH C aBapuAHOI CUCTEMOIA pyNneBoro ynpasneHust AOSMKHO
coaepxaTtb cneayoLyo nHhopmMaumio:

a) csefleHus1 0 TOM, YTO MallnHa 06opyaoBaHa aBapUAHON CUCTEMOI PYIIEBOTO YNpaBIeHUs;

b) npeaenbl BO3MOXHOCTE aBapUHOW CUCTEMBI PYIIEBOTO YNPaBeHUs;

C) meToAbl NoNeBbIX UCTLITAHUA AN NPOoBEpkU paboTocnocobHOCTU aBapUAHON CUCTEMBI pYnNeBoro
ynpasneHus.

4.1.10 HenpegHamepeHHOe BKNIOYeHUEe

Bce ynpasnsiiolime anemMeHTbl CUCTEMBI PYNEBOro YNpaBreHUs], UCKITioUasl pyneBoe Koneco, 40oMKHbI
6bITb COOTBETCTBYIOLLIMM 0BPa3oM CNPOeKTUPOBaHbI, MPUCNOCOBNEHbI K HECTaHAAPTHLIM YCIIOBUSIM (Hanpu-
mep, NPy OTCYTCTBUM KabuHbl), Heyao6CTBY 06CNYKUBaHUS (CEPBUC LLEHTPaNM30BaHHLI) UMW CBECTU K MUHK-
MYMY PUCK HenpeaHaMepeHHOro BKMOYeHNA, Koraa onepaTop BXOAUT UMW nokmaaeT pabouyio 30Hy.

4.2 Cucrembl pyneBoro ynpasneHua c paﬁoun U AgononHuTeNbHbIMU ynpaBnalowuMu ane-
MeHTaMu

Ecnu B cucteme pynesoro ynpasrneHus npuMmeHsieTcs 6onee o4HOro anemMeHTa KoHTpons, Heobxoanumo
BbIMOJSIHATL AONOMHUTESbHbIE K YkazaHHbLIM B 4.1 TexHuyeckue TpeboBaHus.

4.2.1 Ecnu o6bl4HOE pyneBoe Komneco ABNSeTCS OAHMM U3 3reMEHTOB KOHTPOMS, OHO Bceraa A0SHKHO
6bITb B COCTOAHUN FOTOBHOCTU M UMETb HAaUBBICLLIMIA NPUOPUTET MO CPaBHEHMIO C MIOOLIM ApYrM YNpaBnsaowmm
3MeMEeHTOM, U paccMaTpUBaTbLCA Kak yrnpasnsioni anemMmeHT paboyell cUCTeMbl pyrieBoro ynpasneHus.

4.2.2 Ynpaensiowme anemMeHTbl CUCTEMbI PYNIEBOro ynpaBieHUsl, KOTOpble MOMyT BbITb BKIHOHYEHbI U
BbIK/IOYEHbI UMK KOTopble 06ecneumBaloT orpaHUYeHHbI CKOPOCTHOM AManasoH, AOMKHEI UMETb BU3yanbHYHO
UMW 3BYKOBYHO UHAMKALMIO, MO3BOSISIIOLLYHO ONepaTopy OTCIEXUBaTh NPoLEece yrpaBneHus.

4.2.3 EcnuBcooTBETCTBWM CMaHOM 3kcrnepumeHTa no 10.4 ckopocTb NepeaBUKeHNs MaLlLWHbI 40SKHA
UMeTb pasfnyHble 3Ha4YeHusl, Heobxoauma KOHCTpyKTopcKas paspaboTka, obecneumsalowan paboTy ynpasna-
tOLLIero afieMeHTa no yCcTaHOBINEHHOW NporpaMme.

4.2.4 B nporpammy JOMONHWUTENBHOMO YNPaBSIOLWLEro 311ieMeHTa CUCTEMbI PYNIEBOro ynpasneHusa Aon-
XHa ObITb 3anoxeHa YHKLMS OTKNIOYEeHUs!, ecnu cyllecTByeT Takoe TpeboBaHue, Npu Bble3ae Ha Aopory
obLLero nonb3oBaHus.

4.3 Cucremsl pyneBoro ynpaesreHus ¢ 3ﬂeKTpVI‘-IeCKVIMVI/3ﬂeKTpOHHI:IMM YCTpOﬁCTBaMM

B nononHeHne k TpeboBaHuaM 4.1 faHHbIE CUCTEMbI PYNEBOro yrnpaBneHns JOSMKHbI TakkKe 0TBeYaTb
TpeboaHuam MCO 15998 nnmu MCO 13849, nnm MOK 62061, koTopble COCTOAT B ClieayoLeMm.

4.3.1 B cnyyae eqMHU4HOro 0TKasa cucTeMbl PyNeBOro ynpasfeHns ¢ 3MeKT pUdeCcKMMA/3NeKT POHHBIMU
YCTPOWCTBaMM B OMaCHbIX YCIOBUSIX M B TOM Clny4yae, Koraa CkopocTb MallumHbl npeBbiwaeT 10 KM/, cuctema
yrnpaBneHusl A0fBKHa NepenTu B pexxumM 6e3onacHOCTu.

4.3.2 [Ans malunH co ckopocTbio 6onee 20 KM/M cucTema pyreBoro yrnpasreHus, MMetoLLas anekTpudec-
Kne/aneKTPOHHbIE YCTPONCTBA, A0IKHA YAOBNETBOPSATL CreAy oM KpUTEPUAM:

a) sKcnnyaTaLWoHHbLIE CBONCTBA AOMKHLI COXPaHATLCA TAKUMM XKe, Kak 1 B Cryyae eiuHudHoro oTkasal);

b) BepoaTHOCTb HenpegHaMepeHHOro ynpasneHns 4osKHa 6bITb MUHUMAaTbHONR;

c) onepaTop AOKEH NonyyaTs npedynpeauTeNbHbIi curHan npu otkase ).

4.3.3 Mpu oTKase aHepreTU4ECKOro UCTOYHUKA AOMOMHUTENBHOrO YNPaBaioLwero afieMeHTa cUCTeMbI
pyneBoro ynpaeneHus B cryvae, ecnin pabounin 3neMeHT KOHTPONS CUCTEMbl PyNeBoro yrnpasneHust He
nospexaeH, TpeboBaHns nepeyncrneHnii a) u b) He NPUMEHSAOTCSA.

4.3.4 TpebosaHus, ykasaHHble B4.3.2, MOryT 6bITb NOATBEPXKAEHBI C UICNOMb30BaHNEM METOAOB aHanu-
3a CyLLeCTBEHHbIX pUckoB, Taknx kak FMEA, FTA, ETA, nnv npocTo nogpobHo onncaHbl Npon3soavTenem.

5 JproHommn4yeckue TpeboBaHusA

TpeboBaHusl, ykasaHHble B 4aHHOM pasaerie, OTHOCATCA KO BCeM CUCTEMaM pyreBoro ynpasneHus, Ha
KOTOpbIE pacnpocTpaHaeTCs HacTOALLUIA CTaHaapT.

5.1 MaluvHa gomKkHa NoBopaYvMBaThCs B HanpasneHnn, COOTBETCTBYHOLLEM HaMpaBlNeHUo nepemMellle-
HUA YNpaBsAOLLEro afieMeHTa CUCTEMBI PYNEBOro ynpasneHus, T.e. BpalleHue pyreBoro Koneca rno 4acoBon
CTpernke ACMKHO BbI3blBaTb MOBOPOT MaLUMHbI BNpaBo, BpalleHne NpoTUB YacoBOWM CTPENK — BIIEBO.

PaboTy ynpaenstoLiero anemeHTa CUCTEMbI PYSIEBOro YrpasneHus criegyeT NpoBoANTL B COOTBETCTBUU
¢ ICO 10968 u, kak TpebyeTcs, C TEXHUYECKUN UCTIPaBHOW MaLLMHOM.

" «OTkaa» osHavaet NoByo HencnpaBHOCTb, 3aMKEUPOBaHHYI0 anarHocTuieckn ¢ 80 %-HbiM yCpeaHeHWem B Co-
oteeTcTBUM ¢ MCO 13849 nnm nogobHeiMn meTogamu.
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5.2 Ycunue ynpaeneHusi no 3.4 AomkHO 6biTb Nerkum 1 yaobHbIM 1 He JOMKHO NpPeBbILIaTh 3Ha4YeHUN,
yKasaHHbIXB 5.2.115.2.2.

5.2.1 Ycunne ynpaBneHus ana pabodei cMcTeMbl pyfeBoro ynpassieHusl Npy UCTbITaHUAX Mo pasae-
ny 10 He gorkHo nNpeBbiwaTts 115 H.

3HayeHWs cur, BO3HMKaIOWMX B 3fleMeHTax yrnpasfieHus, UCKoYas pyreBoe Koneco, AOMKHbI COOTBET-
CTBOBAaTb yKasaHHbIM B Tabnuue 1.

Tabnuuya 1 — 3HaueHus1 CuIl, BOHMKAIOWMX NMPUY BbINONHEHUN pabounx onepaumii yripaBreHust

3HaueHue cunbi, H
Tun paBoyeit onepauuu ynpasneHus
MaKkcumMmanbHoe HOpMarnbHoe MI/[HI/IMaJ1I>H0€'a

Pyka:
pblvar, ABMXeHne Bnepea/Hasag 230 80 20
pblyar, gewxeHue B6ok 100 60 15
pblYar TOPMOXEHUS, ABWKEHNE BBEPX 400 60 15
CrynHs:
negans 450 120° 30
CTyNeHb, MOBOPOT OTHOCUTENBHO LEHTPa 230 50 30
Hocok 6oTtuHka:
neganb 90 50 12
KnaewnaTypa:
pblHar unu nepekniyaTens 20 10 2

2 Inst nHbopmaLumm. B CBSI3M € TEM, YTO Cuna BO3AENCTBUS MOXET U3MEHATLCS NO Mepe NepemMelLIeHns pbluara, ee
0603Ha4YeHHOe Bbille 3HaYeHne, B YaCTHOCTN, MOXET 6bITb AOCTUIHYTO Nepes NepekntoHeHnem pelvara B pukcupoBaH-
HO€ MonoXeHue.

® C 3anHeit onopoit — 150 H.

5.2.2 Ycunue ynpasrneHusa Ang aBapuidHbIX CUCTEM PYNEBOro ynpasieHUs Npu UcnbiTaHUAX No pasge-
ny 10 He gormkHo npesbiwaTs 300 H.

5.3 HepaBHOMepHOCTL NepeMeLLeHns yNpaBnaioLero afemMeHTa CUCTeMbl PYNeBoro ynpasneHus, npo-
W3BOAMMOrO A5 NoMnyYeHns yCTaHOBAEHHOro yria nosopoTa konec 30° Mexxay npasbiM U SIEBbIM NOBOPOTaMMU,
He OoSKHa npeBblwaTh 25 %. OTOT nokasaTenb MoXeT OblTb NPOBEPEH pac4eTHbIM NyTeM. [ns cuctembl
ynpasrieHns AKKepMaHH 3TOT Yrosl OTHOCUTCS K KorecaMm, pacnosiodXeHHbIM ¢ BHYTPEHHEe W CTOPOHbI NOBOpOTA.

5.4 EcnunansnpofocipkeHns USMeHeHNs yrna nosopoTa TpebyeTcs npogorhkeHue nepemMeLleHust ynpas-
nswoLero afneMeHTa cucTeMbl pyneBoro yrnpaBneHusl, XenaTenbHO BbINOMHUTL Gonbluee nepemelleHve
ynpasfsioLero afneMeHTa B NoNoKeHUN NPSAMONHEHOrO ABWXKEHUS, YTO OOCTUraeTcsl NpUMEeHeHUeM vep-
BSIMHOTO PyNeBoro MexaHmsma ¢ nepeMeHHbIM nepeaTodHbIM YACTIOM.

6 TexHuyeckme TpeboBaHUS

6.1 PaGouyas cuctema pyneBoro ynpaBneHus

Ycunue ynpasneHus (cM. 3.4) ans pabounx cuctem pyrieBoro ynpasneHust (py4HOR, C ycunuTenem unmc
CUMOBLIM MPUBOAOM) He AOIKHO npeBbiwaTth 115 H, kak Toro TpebyeT NopsaoK UCMbITAHUNA, YKa3aHHbIA B
10.2.3.

6.2 ABapuinHoe pyneBoe ynpaBrieHue Ansa cucTeM ¢ ycunurenem

6.2.1 Ycunue ynpasneHusi (cMm. 3.4) Npu NUCMbITAHUSAX aBapUAHON CUCTEMbI PYNEBOro yrpaBneHus no
10.3.5 n 10.3.6 He gomkHo npeBbiwaTth 350 H. Ecnu 970 TpeboBaHMe He BHINOMHAETCA, CUCTEMA PYNEBOro
yrnpaeneHust AomkHa bbITb KnaccuduumpoBaHa 1 UcrblTaHa Kak cucTema C MOMHOCTbH0 CUITOBLIM MPUBOAOM.

6.2.2 MawwmnHa gomkHa 6bITb OCHaLLeHa yCTpOMCTBOM NpeaynpeavTenibHOM cUurHanmnsauumn, onoseLLa-
WM 06 oTKase paboyero 3HepreTUHECKoro NCTOUHMKa CUCTEMBI PYNEBOrO yrpaBneHust. OTO YCTPONCTBO A0N-
XHO obGecneunBaTb 3BYKOBYH) UMW BU3YyarnbHYKO curHanmMsauuio u cpabatbiBaTb Mpu oTkasze pabouero
3HepreTUYecKoro UCToMHUKa. BMecTe € TeM sHepreTU4ecknin UICTOMHUK aBapuUnHOM CUCTEMbI PYNeBoro yrnpas-
NEeHUs1 UN YCTPOUCTBO NpeaynpeanTenbHON curHannsauum He ycTaHaBnNMBaoT, ECNIN aBapuiiHas cuctema
pyneBoro ynpaeneHusi COOTBETCTBYET TpeboBaHMsM 6.2.1 1 He 3aBUCUT OT NPOAOCITKUTENBHOCTM UM YMCra
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BKITIOYEHWNIA CUCTEMbI PYNIEBOTO YNpaseHus; Mpyu 3TOM 3HaYNTENbHOe yBeNnuYeHne YCunust yrpasneHus unm
3HaunUTeNbHOE YBEeNMYeHe NepemMellieHns pyneBoro koeca npu noBopoTe Ha AaHHbIN Yron AaeT ornepaTtopy
curHan o6 oTkase paboyero sHepreTU4ECKoro UCTOYHMKAa CUCTEMbI PYNIEBOrO YNpaBieHUs!.

6.2.3 YCTponCTBO npeaynpeauTerisHod cUrHanusaunmM asapuiHoOn cUCTeMbl PYNeBoro ynpasrieHusi
AOIDKHO AEeCTBOBAaTL TakKe U Mpu ABVMKEHUN MallnHbI 3adHUM XO40M, eCiin MakcumaribHasi pacyeTHasi CKo-
pOCTb 3agHero xoaa npesbiwaeT 20 km/J.

6.3 ABapuiiHoe pyneBoe ynpasreHue Ansi CUCTEM C CUNTOBLIM NPUBOAOM

6.3.1 MawwnHbl, 06opyaoBaHHbIe aBaPUAHON CUCTEMO PYNEBOro yNpaBneHUst C CUIIOBLIM NPUBOAOM,
OOIDKHBI UMETb aBapUNHBIN 3HEPreTUYECKUIn UCTOYHUK aBapUHON CUCTEMbI PYIIEBOrO ynpaBreHusl, Kak 3To
onpeneneHo 3.2.2.

6.3.2 Ycunue ynpasnexus npu ucnoitaHuax cornacHo 10.3.5 1 10.3.6 He gomnxHo npeebiwath 350 H.

6.3.3 MawwwHa gomkHa bbITb OCHaLLeHa YCTPOUCTBOM NpeaynpeauTenbHoi cUurHanusaumm, onoselLlato-
LWMM 06 OTKa3e IHepreTM4ecKoro UCTo4HUKa paboyeit cUCTEMbI pyneBoro ynpasneHus. 3To yCTpoNCTBO Aon-
XKHO obecrneyvnBaTb 3BYKOBYIO UMW BU3yanbHYIO curHanusauuio u cpabatbiBaTte Npu oTkaze SHEPreTUHECKOro
NCTOYHMKA paboyeit cCUCTEeMbI PyNeBOro yrnpaBneHus.

6.3.4 [aHHas aBapuiiHasi cucTeMa pynesoro ynpasneHus AofmkHa A4eNCTBOBaTb Takke U Npu ABUXKEHUN
MalUVHbl 324HUM XOA0M, eCINii MakcuMaribHan pacHeTHaa CKOPOCTb 3aAHero xoaa npesbiwaeT 20 kM/u.

6.4 Bce cucteMbl pyneBoro ynpaBneHus

PYHKLUMOHMPOBAHNE BCEX CUCTEM PYNEBOro ynpasneHusa (pabounx u aBapuiAHbIX) NPU UCNbITAHUSAX
cornacHo 10.1.1 He 4OMKHO BbITb HAPYLLEHO.

7 WUcnbiTaTenbHbIe KOPUAOPLI

7.1 Bce UCMbITaHUsl CUCTEM PYIIEBOrO YNpaBneHnusa cneyeT BoiNOMHATL B KOPUAOPaX, UMEHOLLIUX POBHYHO
MOBEPXHOCTb C YNIOTHEHUEM UMK TBEPALIM NOKPLITUEM, C YKITOHOM He Gonee 3 % B noboM HanpasneHuu
(cm. pasgen 9, nyHkTol 10.2.11 10.3.3 npucyHkn 1 1 2).

7.2 Pasmepsbl UCMbITATENbHOrO KOpUAOPa, yKazaHHble Ha pucyHke 1, onpeaensiioT B 3aBUCMMOCTM OT Ana-
MeTpa OKPY)XHOCTM MOBOPOTA MO Criedy Konec, KoNecHoi 6a3sbl, LUMPUHBI MALLMHBI MO WWHAM U TUNa MaLLMHBI.

7.3 YkasaHHble Ha pUCYHKe 1 pasmepbl ABNATCA MUHUMANLHBIMUA U OOIDKHBI 06ecneunMBaTb COOTBET-
CTBYIOLLMI MCMbITATENbHbIA KOPUAOP ANS CaMblX ManeHbKUX MaLUnH.

7.4 KonecHoi 6230 MHOroOCHOM MaLLWHbI MPUW YCTaHOBIIEHWW pa3MepoB UCTILITaTeNbHOro kopuaopano
PUCYHKY 1 SIBNSIETCA paccTosiHWE MeXay OCIMU NepBOoro 1 NocneaHero sagHero MOCTOB.

7.5 BO3MOXHO MCMOMb30BaHWE UCMbITaTENbHbLIX KOPUAOPOB, 3epKanbHO-CUMMETPUYHBIX MO OTHOLEe-
HUIO K 306 pakeHHbIM Ha pUCyHke 1.

7.6 HamalwwmHax, koTopble MOryT 6biTb YKOMIMIIEKTOBaHBI LUMHAMM PasmnYHbIX TUMOpa3MepoB, Npr Uchbi-
TaHUAX AOSMKHbI ObITb YCTAHOBMEHDI LWUMHbI 13 YACHA PEKOMEeHA0BaHHbIX N3roTOBUTENEM, MMetoLLMe HauMeHb-
LUYIO LUMPUHY NPpOoTeKTopa.

7.7 JononHutenbHble UCMbITaHWS cnegyeT nposoduTb No 10.4 Ans OONOMHWUTENbHBIX YNPaBsoLWNX
3MEeMEeHTOB, TaKNX KaK yNpaBnatoLLMi peivar, yrpasnsaoLwmMil AXOACTUK 1 ynpasnsioLwas kHomka.
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A — paccTosiHue, B 1,1 pa3a npeBblLialolee guameTp OKpy>XHOCTU NOBOPOTA Mo cneay konec, unu 14 m (8 sasncu-
MOCTM OT TOr0, Kakou U3 pa3mepoB 6onblue); B — pacctosHue, B 1,75 pasa npeeblwaloLee anameTp oKpyXHOCTU NOBOPO-
Ta no cnegy konec, unu 22 m (B 3aBUCUMOCTM OT TOroO, Kakow n3 pasmepos Gonblue); C — paccroaxue, B ABa pasa
NpeBbILLAIoLLEE MAKCMMATIBHYIO KONeCHyIo 6a3y, unm 15 m (B 3aBUCUMOCTM OT TOrO, Kakol U3 pa3MepoB MEHbLLIE)

InnHa kopugopa

MalumnHbl ¢ AMameTpPOM OKPY)XHOCTM MOBOPOTA NO cneay konec meHble 12 m, konecHole 6ynbao3epsl U BCe BUAbI
aBTOrpenaepoB AOMKHbI HAYMHATL CTApT Y NMHUKM «CTapT 1» U 3akaH4MBaTh Y NMHUM « PuHUW 1». Bece ocTanbHble MalnHbI
JOIMXHbI HAYMHATB CTapT y NMMHWMK «CTapT 2» 1 3akaH4YMBaTh Y NUHUN « PUHULL 2».

a — paccTosiHue, B 2,5 pasa npeBbilualoLLee MaKCUMASbHYIO LUMPUHY MO LWMHAM; b — nuHus «PunHuw 1»; ¢ — nuaua «PuHu 2»;
d — kopupop 3; e — kopugop 4; f— kopugop 2; g — kopugop 7; h — nunus «Crapt 1»; i — nuuua «Ctaprt 2»; j — paccrosHue, B
2,5 pasa npesbiwatowee MakCUMarnbHYIO LLIMPUHY MO LLIMHAM

PucyHok 1— McnbiTaTenbHblin KOpnaop

8 Tpe6oBaHuA K UCNbITYEMbIM MaLIMHAM

8.1 Ckpenepbl 1 3eMNeBo3bl A0MKHbI 6bITh NOABEPrHYThI UCMLITAHUAM NPU MaKCUMarnbHOM YKa3aHHOM
N3roTOBUTENEM 3HAYEHWUM NOSTHON MaCChl MaLUMHbI C FPY30M U pacyeTHOM pacnpeaerieHnn ee no ocam, BKIo-
Yyas mMaccy Hanbonee TselbiX BUAOB 060pyAoBaHNs 1 NPUCNocoBneHnin, pekoMeHayeMbiX N3roToBuTenem
ANs MOHTaXa, Maccy onepaTopa (75 Kr) 1 Maccy TonnMea Npu NonHoi 3anpaske 6aka.
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8.2 KonecHble norpysyumku, konecHble 6ynbao3epel, akckaBaTopbl U aBTorpenepbl A0MKHbI BbITb Noa-
BEPrHyTbl UCMbITAHWUAM NPU YKa3aHHOM U3rOTOBUTENEM 3Ha4YeHUM Macchl MallHbl 6e3 rpysa, Bkioyasa Maccy
Haubonee Taxenbix BAOB 06opyA0BaHNS U MPUCTOCO6NeHNIA, pPeKOMEHAYEeMbIX U3rOTOBUTESEM A1l MOHTaxa
ncosparoLmx HaubonbLLIYIO Harpy3Ky Ha yrnpaBrsieMblid MOCT (MOCTBI), Maccy onepatopa (75 Kr) uMaccy Tonnu-
Ba Npu NonHow 3anpaske Haka.

8.3 Bce napameTpbl 3/1eMEHTOB MaLLMHBI, BIIUAIOLWME Ha ee YNPaBiaeMoCTb, A0MKHbI COOTBETCTBOBATb
TpeboBaHUAM U3roToBuTens. K HAM OTHOCATCA pasmepbl LWKH, AaBrieHWe Bo3ayXa, AaBNeHne 1 pacxoq B rng-
paBnM4eCcKon CUCTEME, MOMEHT BKITIOYEHUs1 YCTPOUCTBA NpeaynpeanTenbHON curHanMsaumMnm n t.a.

9 MeToaMka onpeaeneHusi OKPYXXHOCTU NOBOPOTa No cneay Konec

OKpyXHOCTb NOBOPOTA MO criefy Konec (UCMosnb3yemasn Npy pacyeTe pasMepoB UCMIbITaTe NbHbIX KOPUAOo-
poB (cM. pucyHku 1 1 2) npeactasnsieT coboit OKpYXXHOCTb ¢ rabapUTHBIM AMamMeTPOM NOBOPOTA NO BHELWHEN
wuHe, onpeaensiemMeim no UCO 7457 1 B COOTBETCTBUN CO CNeAyIOLLIMMU YKazaHNAMU.

9.1 Wcnonb3ytoT Tomnbko pabouuii opraH cucTeMbl ynpassieHus (Hanpumep, pynesoe koneco) v pabouyio
cucTeMy pyneBoro ynpasneHusi. OpraHbl ynpasneHus, npeaHasHavyeHHbIe A51s BbINOSHEeHUA ApYrnx PyHKUNUNA,
KOTOPble MOTYT MOBMMUATL HA TPAEKTOPMIO MOBOPOTA (Hanpumep, yrpasreHne TOPMOXEeHUEM, HaKITOHOM Konec
asTorpevigepa, 3agHUMU Terexkamwu asTorpengepa),
NCMonb30BaTh HE AOMYCKAETCS.

9.2 [ns mMallnH ¢ pasHbIMU OKPY>KHOCTSIMUA MOBOPO-
Ta BMpaBo 1 BNEBO Npu onpeaeneHun pasaMmepoB ncnuita-
TeNbHOro Kopugopa WCNoMb3yT MEHbLUYo U3 ABYX
OKPY)XHOCTE NoBopoTa No cneay Konec. e o = —

9.3 [ng mMaluunH C He MeHee YeM TpeMsl OCsMU, UMe- ~——b /:—-7}-—

Ac

«— 2 Paamepbi B MeTpax
A+3

toLNX ByKCUpyemble NpuLenbl, OKPY>KHOCTb MOBOpOTa No 7
cneny konec onpefensoT 6e3 GyKCUPOBKY Npuuena unm /
nonynpuuena, 4Ytobbl NpegoTBpaTUTL YNop B cUcTeMe /

PyneBoro ynpasneHus npuy conpukacaHum npulenac Tara- /:(\
YOoM. d

10 UcnbiTaHKA cucTeM pyrneBoro /
ynpaBneHus

MaMUu ynpasneHua

10.1.1 CucTembl pyneBoro ynpasfeHus, rge B
KavyecTBe ynpasnaoLero sfieMeHTa UCronb3yoT pyresoe
Koneco, OOMKHbI BblaepXuBaTb 6e3 yHKLUUOHANLHOro

II
10.1 UcnbiTaHusA, npoBogUMbIE CO BCEMU CUCTe- |
I
|
|
\
nospexaeHusa ycunue 900 H, npunoxeHHoe K pynesomy \

Konecy B HanpaeneHnn ero nepemMelieHna. o
,D,pyrvle ynpaesnawwme aneMeHTbl A0JDKHbI BblAep- 0

XnBaTb BABOE 6OJ'IbUJyFO Harpysky OTHOCUTEIIbHO MaKCcu-

ManbHoro paboyero ycunma, ykasaHHoOro B Tabnuue 1. 0 0

10.1.2 Koneca maluvHbl AOIMKHBI OCTaBaTbCA BHYT-
PU rpaHuL, UcrbITaTeNlbHbIX KOPUAOPOB, Kak NnokasaHo Ha
puUcyHkax 112, 3a NCKtoYeHNeM MaLLMH C npyALenamm unu
nonynpuuenamu, UMeLWMMA He MeHee Tpex OceMn, A — paccrositve, B 1,1 pasa npesbiwaiowee
MOCKOMbKY TPAEKTOPUS KONeC 3TUX MPULLENOB U Nonynpu-  AWameTp OKPYXHOCTH NOBOPOTa Mo cnefly Konec, nnu
LIeroB He NOMeLIaeTcs! B rpaHULbl UCTILITATeNbHOrO Kopu- 14 M B3aBUCUMOCTY OT TOTO, KAKOW 13 pa3mepoB Gonb-

nopa. we; a—nepneHavKynsip K NepBOHAYanbHOMY
HarnpaeneHuio [ABMXeHus;; b — nepeoHavanbHoe

10.2 UcnbiTaHua paGouen cUCTEMbI HanpaBneHue ABUXEHMST; ¢ — Touka A: noroxeHue
pyneBoro ynpasneHus nepeaHel OCM B MOMEHT Hayarna ynpasnsiemoro Asu-

10.2.1 SCbeeKTMBHOCTb CUCTEMBI PYNIEBOIO yNpas- XKeHua (CM. 1038), d — BHELUHSAS NIMHUS creja Konec
neHna aomkHa 6bITb AOCTATOMHOM AN TOro, YTo6bl Npu
OBWKEHUA MalUWHbLI C MakcUMarnbHOW CKOpPOCTblo nepe-  PucyHok 2 — BeicTpoaeiicTBue aBapuitHoi CMCTEMBI
AHero xo/1a cne/ibl ee Kornec He BbIXOAMUIA 3a rpaHULLbI ps- ynpaBneHus
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MOro ucrneiTaTesnbHoro Kopugopa anudon 100 m n wmpuHoi, B 1,25 pasa npesbiwalollel MakcuMarbHyo
Hapy>XHYo LWWMpKHY koneu. [lonyckaeTcsa KOppeKTUpoBaTb HanpasneHne ABUKEHUA MaLLWHBI C MOMOLLIbIO CUC-
TeMbl PyneBoro ynpasneHus.

10.2.2 MawwuHbl € 3aHUMK yNpaBnsieMbIMU OCSIMU AOMKHbI BbITb UCMbITAHBI NPU ABWKEHUN CO CKOPOC-
Tbto (8 £ 2) KM/4 MO KPYroBoOi TpaeKTopum AnamMmeTpoM, COOTBETCTBYIOLMM NPUGNN3UTENbHO NONIOBUHE Hau-
6onblero yrna noeopoTta. Mpu ocsoboxaeHUN ynpaBnsaioLero afieMeHTa cUCTEMbl PyNeBOro yrnpasneHust
yron noBopoTa He AOIKeH YBENNYNBATLCS.

10.2.3 Cuctema pyneBoro ynpasreHusl 4oipkHa obecneunBatb yaepkaHue konec MalunHbl (cM. 10.1.2)
B rpaHuLax ucrbiTaTenbHoro Kopuaopa, ykasaHHoro Ha pucyHke 1, NPofoXXeHHOro B COOTBETCTBUM C pasfe-
nom 7, Npu ABVKEHUU BNepes ¢ yCTaHOBUBLLIENCA CKOPOCTbio (16 + 2) kM/4, Ha4YMHaa oT MOMeHTa, Korga ocu
nepeaHunx konec BOWAYT B KOPUAOP, A0 MOMEHTA, KOr4a ocu nepeaHuX Konec A0CTUrHYT KoHLa kopugopa. Mpu
3TOM PErnCTPUPYIOT YCUINE PYNEBOro ynpasBrieHusl, KoTopoe He AomkHO npesbiwaTh 115 H. lonyckaeTcs npo-
BECTM HECKOJIbKO NPOBHBIX 32€3A,0B, YTOOLI NO3BONUTL ONepaTopy oTpaboTaTb HaBbIK NNABHOrO, NOCTENEHHO-
ro NPUMOXEHNA MYCKYIIbHOTO YCUMUS K YNpaBnsioweMy 311eMeHTY CUCTEMBI PYNEBOIo YNpaBneHus.

10.3 UcnbiTaHua aBapuitHON CUCTEMbI PYNeBOro ynpaBneHus

10.3.1 Ona oueHKN YHKUMOHMPOBAHNA aBapUMHON CUCTEMBI PYNeBoro ynpasneHus nNpoBepsatoT
ycTpoWcTBa npeaynpeanTesisHoM CUrHanusasmm B COOTBeTCTBUN €6.2.2 16.3.3.

10.3.2 MNogaya MOLLHOCTU K paboyei cucTeme pynesoro ynpasneHua AomkHa 6bITb NpekpalleHa, ecnu
OHa nepegaeTcs OT ABUraTensi, MOCKOMbKY MOLLHOCTb ABUraTens UCNonb3yeTca Ana ABWKEHUA MalHbI NO
nucnblTaTebHbIM Kopuaopam, ykazaHHeiM B 10.3.3, 10.3.5, 10.3.6 1 10.3.8.

10.3.3 OhdekTUBHOCTL aBapUInHON CUCTEMBI PYNEeBOro ynpasneHus 4omkHa 6biTb AocTaTouHOW Ans
TOro, YTobbl MPK ABUXKEHUM MaLLMHBI CO CKOPOCTbIO (16 £ 2) km/4 cneael ee konec (cM. 10.1.2) He BbIxoAUNK 3a
rpaHuLbl NPSIMOTo UCTbITaTeNbLHOro kopuaopa AnvMHon 100 M v wnpuHon, B 1,25 pasa npesblwaoLwein WWMpUHy
MaLlnHbI NO WKHaM. [lonyckaeTcsl KOppeKTUpoBaTh HanpasneHue ABWKEHNS MaWUHBI C NOMOLLbIO CUCTEMBI
pyneBoro ynpaeneHus.

10.3.4 B Hauane no6oro 3aesga npu UCMbITaHUSIX aBapUNHON CUCTEMbI PYNIEBOro ynpasneHusa aHepre-
TUYECKWI YPOBEHDb €€ 3HePreTUYECKoro UCTOHHUKA He AOSHKEH NPeBLILWAaThL dHEPreTUYECKUn ypoBeHb pabove-
ro UICTOYHUKA B MOMEHT cpabaTbiBaHUsl YCTPOUCTBA, CUrHanuaupytoLuero o6 otkase paboyero UCTOUHUKA.

10.3.5 AsapuitHasa cuctema pynesoro yrnpasneHus 4orkHa obecneumsaTb 4OCTaTOMHOE UCTIONHUTEb-
HOE YCUnue 1 NpoAoIMKUTENBHOCTL PaboThl AN BbINONHEHUs TpebosaHuii 10.1.2 npu 6e30cTaHOBOYHOM Npo-
XOXOEHMN MaLLMHOW UCMBITAaTENLHOMO KOPUAOpa CornacHo pUcyHKy 1 co ckopocTblo (8 + 2) km/4 ¢ MOMeHTa
BXO/Ja ocell nepegHUX Konec B KOpUaop A0 MOMeHTa AOCTKEeHUsI OCSIMU MepeHNX Konec KoHLa kopuaopa.

10.3.6 AsapuitHasa cucTema pynesoro ynpasneHust gornkHa obecneumsaTb 4OCTaTOMHOE UCMIONMHUTEb-
HOE yCUIme 1 ckopocTb ynpasneHus (cM. 10.1.2) npu 6e30cTaHOBOYHOM MPOXOXKAEHUN MaLLMHOW UCTIbITaTeNb-
HOro kopuaopa (CM. pucyHok 1) co ckopocTbio (16 + 2) KM/u c MOMeHTa Bxofa ocei nepeHUX Konec B Kopugop
[0 MOMeHTa JOCTUXEHUA OCAMU NepeaHUX Konec KOoHLLa kopuaopa.

10.3.7 Bo Bpemsa ucnbitaHuin no 10.3.5 n 10.3.6 peructpupytoT ycunue pynesoro yrnpasreHus, KoTopoe
He AomkHo npesblwaTth 350 H. [lonyckaeTca NpoBeCTU HECKOSbKO NPOBHLIX 3ae3408B, YTOOLI NO3BONUTL onepa-
Topy oTpaboTaTb HaBbIK MAIABHOrO, NOCTENEHHOMo NPUIOXEHUs1 MYCKYNBHOTO YCUNNUA K yNpasnsiolleMy ane-
MEHTY CUCTEMBI PYNIEBOro yNpasneHus.

10.3.8 Peakuuio Ha 6bicTpoAeiCcTBUE aBapUIHON CUCTEMbI PYNIEBOTO YNPaBIEHUA NO AaHHOMY MyHKTY
NPOBOASAT NP BEINOMHEHUN MALWNHON MaHeBpa B UCMILITATENIbHOM KOopuaope, NokasaHHOM Ha PUCYHKe 2, co
cKopoCTbto (16 + 2) km/4. MaHeBp BbINOMHSAOT B NPOTUBOMNONOXHYH CTOPOHY MO CPaBHEHUIO C N306paXkeHHbIM
Ha pucyHke 2, ecnin 6biN NPUMEHEH UCNbITaTeNbHbIA KOPUAOP, 3epKanbHO-CUMMETPUYHBIA MO OTHOLUEHUIO K
n3obpaxkeHHOMY Ha pUcyHke 1. UcnbiTaHns HavnHaloT Npy paboyem sHepreTU4eckoM YpoBHe aBapUnHON cuc-
TeMbl pyneBoro ynpasneHuns. NMoBopoT Ha4MHaOT B TOUKE A, Kak OKa3aHo Ha pucyHke 2. B HayanbHbI MOMEHT
BO34eNCTBMSA Ha yNpaBnAoLWwniA opraH pynesoro ynpasneHusi A0MKHO cpaboTaTb YCTPOUCTBO ANA HaHeCeHUst
OTMETOK Ha OMOpPHYH MOBEPXHOCTb, pasMeLLeHHoe Noj nepeHUM MOCTOM MalUWHbI, U OAHOBPEMEHHO AOKHA
NPOU30NTU UMUTaLMS OTKa3a paboyuero aHepreTUYeckoro UCTOYHUKA (UICTOYHUKOB) CUCTEMBI PYNEBOro ynpas-
neHna. MalwvHa AomkHa BbINOAHUTL NOBOPOT Ha 90°, npu 3TOM crnedbl Konec AOMKHbLI OCTaTbCA B
YCTaHOBIMNEHHbIX rpaHnLax.

10.4 UcnbiTaHUA CUCTEMbI PYNeBOro ynpaBneHus ¢ AONOMHUTENbHBLIMUY YNPaBAAIOLWUMHU
aneMeHTamMu

McnbiTaHusa AONONHUTENbHBIX 3N1€MEHTOB KOHTPOIA AOMKHbI 6bITL MPOBEAEHbI B COOTBETCTBUN C PUCYH-
kom 1. B cnyyae oTkasa HanbonbLuas paspelleHHas CKopocTb AoskHa bbITb onpeaeneHa B COOTBETCTBUN C
PUCYHKOM 3.
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Koneca malumHbl A0MKHBI OCTaBaTbCs BHYTPU rpaHuL UCMbITaTeNbHOro kopuaopa, Kak nokasaHo Ha
pUCYHKe 3, 32 UCKMIOUYEHNEM MaLUMH € MpulenaMi Unu nonynpuuenaMmm, UMelLwmMm He MeHee TpeX ocen,
MOCKOIbKY TPaeKTopusl Korec 3TUX NpuLenos 1 NonyrnpuLenos He nomMellaeTcs B rpaHulbl kopugopa (TeM
6onee npu obbesae NpenaTCTBUN).

3oHa 1 3oHa 2 3oHa 3

Huv oauH 13 KOHYCOB He JOMKeH BbITb ONPOKUHYT.

MalumHa, rae B Ka4eCcTBe YNpaBnsioLWero anemMeHTa Ncnonb3ayioT pyrieBoe Koneco, AomnxHa obecrneumBarb TOT Xe
ypoBeHb 6e30nacHOCTH 1 3hPEKTUBHOCTMU, UTO U OGbIYHAS MaLLNHA.

3oHa 1. MakcumanbHas cKopoCTb forkHa ObiTh peanuaoBaHa B 30He 1. MawmHa gonxxHa BOMTU B 30HY 2 10 LLEHTPY
Mexay KOHycamu U napannenbHo Kopuaopy. CkopocTb MOXET BbiTb CHWXEHa TONbKO NOCre TOro, Kak NnepeaHuin Kpan
MaLWHbI JOCTUTHET NEePBOW IPyMbl KOHYCOB.

3oHa 2. BaTtor 30He onepaTopy paspeLuaeTcs BbiNONHATL BCE onepaunmy 4ns nogaepXxaHusi Un CHUKEHUS CKOPOoC-
TH, 32 UCKITIOYEHNEM MCMONb30BaHMS TOPMO30B. MalmHa AomkHa caenaTh NOBOPOT OTHOCUTENBHO €ANHCTBEHHOIO KOHY-
ca; 4ONoNHUTENbHbIE MaHEeBPbI HE pa3peLleHbl (Hanpumep, NOBOpoT B hopme NeTrnu).

3ona 3. B 3TOI 30He onepaTop MOXKET UCNONb30BaTb TOPMO3a NOCNE TOro, Kak LIEHTP NepeaHero koneca nponaet
KoHyca. MalimHa fonmKHa ocTaBaTbCs BHYTPY KOPUAOPA, NOKa He AoNAeT A0 nocnegHen OCTaHOBKU.

L — ofwwan AnvHa maLuuHbl ( HaNpUMep, AN KONECHOTO MOrPY3YUKa 3TO ANUHA MEXAY KOHTPIPY30M U PeXyLLein KPOMKON KOBLUA, € KOB-
LLIOM B TPAHCMOPTHOM nonoxeHun); W — o6Luas onMHa mallmHbl, 13MepeHHas Nnonepex KoBLwa.

PucyHok 3 — McnbiTaHusa cuctemsl pyneBoro ynpasneHus ¢ 4ONONHUTENbHBIMU YNPABNASIOWUMY 3NeMEHTaMN
(vcnbiTanus npu o6besae NpensiTCTBUIA)

11
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Mpunoxenne JA
(cnpaBo4Hoe)

CBefileHUA 0 COOTBETCTBUM CChINOUYHbIX MEXAYHAPOAHLIX CTAaHAAPTOB CChINOUYHbLIM HaUUOHaSIbHbIM
craHpgapTaMm Poccuiickon ®efiepauum U AeUCTBYIOWWM B 3TOM Ka4yecTBE MEeXrocyaapcTBeHHbIM
cTaHaapTam

Ta6nwuya JAA1

0O603Ha4eHne CCbUTOYHOrO Crenehs
MeXAyHapOAHOro COOTBETCTBUS! O6o3HaveHne U HaMMeHoBaHUe COOTBETCTBYIOLLEIO HAUMOHANBLHOTO cTaHaapTa
craHgapra

MNCO 3450:1996 IDT FOCT P UCO 3450—99 «MawuHbl 3emrieporiHble. TOpMO3Hble cucTe-
Mbl KONECHbIX MawuH. TpeboBaHusi K apEKTUBHOCTU U METOAbI UCTbITa-
HUAY

MNCO 6014:1986 MOD FOCT 27927—88 (MCO 6014—86) «MawmHbl 3emneporiHble. Onpeae-
NeHne CKOPOCTU ABUKEHUSI»

MNCO 6165:2006 — *

NCO 7457:1997 — *

MCO 10968:2004 — *

MNCO 13849-1:1999 IDT FOCT P UCO 13849-1—2003 »besonacHocTb 060pyaoBaHus. dnemeH-
Thl CUCTEM YNpPaBIeHus, CBsidaHHble ¢ 6esonacHocTblo. YacTe 1. OGwme
NPUHLUMNBI KOHCTPYUPOBaHUSI»

MCO 15998:2008 — *

M3K 62061:2005 ¢ no- — *

npasKamu: 1—2005,

2—2008

*COOTBETCTBYIOWMIA HALMOHANBHBIN CTaHAAPT OTCYTCTBYeT. [lo ero yTeepaeHns pekoMmeHayeTcs UCnonb3oBarb
nepeBo Ha PYCCKMIA A3bIK AaHHOTO MeXAyHapoaHoro ctaHgapra. MNepeeoa 4aHHOrO MexayHapoaHoro craHgapTa Ha-
xoguTest B PegepanbHOM MHDOPMAUMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB U CTaHOapTOB.

MpwnMeyaHune— B HacToAwel Tabnyue NCcnonb3oBaHsbl crieayioLne YCroBHble 0603HauYeHUs1 CTENEHU COOT-
BETCTBUSA CTAHOAPTOB:

- IDT — ngeHTHYHbIE CTaHAapPTbI;

- MOD — mognthunumnpoBaHHble cTaHAapThI.

YOK 621.869.4-788:629.614:006.354 OKC 53.100 45 OKIM 481000
48 3570

KntoueBble crioBa: MalUWHbI 3eMepoiHbIe, paboyas cuctema pyneBoro ynpaBleHusa, aBapuiHaa cuctema
pyneBoro ynpaesneHus, UCNbITaTeNbHbIA KOPUOOoP, OKPY>XHOCTb MOBOPOTa NO cneay konec

Pepakrop P.I". losepdosckas
Texnuueckun pepaktop B.H. Mpycakosa
Koppektop M.C. Kabawosa
KomnbloTepHas Bepctka A.H. 3onomapesod
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