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HAULWOHANBHbBIMN CTAHOAPT POCCUMCKOWM OSGEOLEPALUMN

BHellHe Bo3gelicTBus

OAHHBIE O BO3JENCTBUWM HA DNEKTPOTEXHUYECKOE OBOPYAOBAHWE
BUBPALN N YOAPOB

YacTtb 3

O6opygoBaHue, NEPOBO3UMOE XENE3HOL0POXHbIM TPAHCNOPTOM

Environmental conditions. Data of vibration and shock effects on electrotechnical equipment. Part 3.
Equipment transported in rail vehicles

fAarta BBegeHna — 2017— 10—01

1 O6nacTtb NpPMMeHeHUA

HacToswwmin cTtaHgapT ycTaHaBvMBaeT METO[, UCMO/b30BaHNA faHHbIX AVHAMUYECKUX MPOLEeccoB, Ha-
61104aeMbIX Ha Xene3HoA0POXHOM TpaHcnopTe, ANna opMUpPoBaHUS TUMNUYHbLIX YCNOBUIA BO3AENCTBUI BU-
6paunn 1 yaapos nNpu nepeBo3Ke 3/1eKTPOTEXHUYECKOro 060pyAOBaHNA XKene3HOA0POXHbIM TPaHCMNOpPTOM.
MonyyeHHble YCNOBUS CPaBHUBAKOTCA C YCTaHOB/IEHHbIMU B [16].

Mcnonb3yemble faHHble ANHAMUYECKUX NPOLLECCOB Obl/IN NOMYYEHbl U3 HAAEXHbIX IMTEPATYPHbIX UC-
TOYHMKOB. TEM HE MeHee BCe OHV MPOLL/IM NpoLefypy NMPoOBepKU AOCTOBEPHOCTM cornacHo [14]. B ctaHgapTte
npefcTaB/ieHbl Takke faHHble, 4719 KOTOPbIX NOIHas npoueaypa nNpoBepku A0CTOBEPHOCTY He Oblna BbINoJI-
HeHa BCneAcTBUE OTCYTCTBUSI HEO6XOAMMOW HhopMaLumn. Takue AaHHble OblIV NCNOMNb30BaHbl A1 KOCBEH-
HOro MoATBEPXAEHUSA COrTacoBaHHOCTU AaHHbIX, MpoLeAWmnX npoLueaypy npoBepku.

[JaHHble, ncnonb3yemMble B HACTOAWEM cTaHAapTe, 6bi/in NosyYeHbl B XOAe HECKOMbKUX nccnefosa-
HWIA, OHO U3 KOTOPbIX ObINIO BbINOHEHO B BenukobputaHum, a octanbHble — B CLUA. X0oTA B 04HOM 13 UC-
cnefoBaHWUii paccMaTpuBannchb CMellaHHble NepeBo3ku, MPUMEHSEMbIE HE BO BCEX CTpaHax, MoslyYyeHHble
B €ro Xofe AaHHble BK/YEHbl A1 COMOCTaBNeHNsA U NOATBEPXAEHUSA KayecTBa MHoOpMaLun 13 apyrux
MCTOYHUKOB. BOMbWNHCTBO MccnefoBaHUiA BUGpaLMM Xene3HoL0POXHOro TpaHcnopTa 6bl10 NPoBeAeHO
B CLUA. octanbHble — B 3anagHoli EBpone. HekoTopble 13 paccMmaTpriBaeMblX TPAHCMOPTHbIX CPeACTB B
HacTosilee BpeMs BbiBeAeHbl U3 aKcnayataunn. [JocToOBEPHO YCTAHOBUTb, Kakne UCTOYHMKM OblN UCNOJb-
30BaHbl 418 DOPMUPOBAHNA XECTKOCTen BUOGPaLMOHHOro Bo3geiicTeua B M3K 60721-3-2:1997, He npeg-
CTaB/IIeTCA BO3MOXHbIM.

B 60nblIMHCTBE MCCeAoBaHUii, pesynbTaTbl KOTOPbIX paccMaTpMBalOTCA B HacTOsAWeMm cTaHgapTe,
aHanu3y nofBepranncb kak BUOPaLMOHHbIE, Tak U yaapHble BO3AeiicTBMA. B TO e BpeMsa B psge UCTou-
HWKOB OCHOBHOW ynop cAenaH Ha u3MepeHuns yaapoB. Takve yaapbl NOABAATCA B OCHOBHOM B mnpoLecce
MaHeBpupoBaHUA Npu cuenke BaroHoB. B cBOK ouepefb, cTpaTernv MaHeBpupoBaHNUA B pasHbIX CTpaHax
MOryT ObITb pa3HbiMU. BO MHOIMX HaLMOHasIbHbIX Xe/Te3HOA0POXHbIX CUCTEMAX He A0NyCKalTCa onepaunm
MaHEeBPUPOBaHNA U CLEMKN BArOHOB, KOT4a B HWX HaXo4WTCS YyBCTBUTENbHbIA K yaapam rpy3 (Mcknwove-
HVEeM 13 3TOro npasuiia MOXET CNYXWUTb, Hanpumep, TPaHCNOPTUPOBAHNE MWHEPasibHOro Cbipbs). [pyrue
Xesie3HOA0POXHbIE CUCTEMBI NpeanonararT NPUMEHEHNEe TONIbKO BArOHOB BbICOKOrO KayecTBa W. COOTBET-
CTBEHHO, UCNO/Ib30BaHNe onepauuii MaHeBpUPOBaHUS, CMATYaLW X yaapHble BO3AeicTBUSA. TN Mepbl Mo-
3BONIAIOT CYLECTBEHHO CHN3UTb XECTKOCTb Y/apHOro BO3AeliCTBMA Ha TpaHCNopTupyemMoe YyBCTBUTE/IbHOE
o6opyaoBaHue.

N3paHne opuruymnanbHoe
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2 HopmaTtumBHbIE CCbIJIKK

B HacTosiLem cTaHAapTe UCNO/b30BaHbl HOPMAaTUBHBIE CCbINIKM Ha CnefyloLmne cTaHfapThbl:

IEC 60068-2 (all parts), Environmental testing — Part 2: Tests [TecTupoBaHue okpyxatolleli cpeabl.
YacTb 2. TecTbl (BCce YacTu)]

IEC 60721 (all parts). Classification of environmental conditions [Knaccudukaums ycnosuii okpyxato-
e cpegbl (Bce yacTn)]

IEC 60721-3 (all parts). Classification of environmental conditions — Part 3: Classification of groups of
enviponmental parametrs and their severities [Knaccudukauusi ycnosuii okpyxatoweii cpegbl. YacTtb 3. Knac-
cudhukauma rpynn napamMmeTpoB OKpyXatoLlei cpefbl U UX cTeneHel )XecTkocTh (Bce YacTtu)]

IEC 60721-3-2:1997. Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation (Knaccudmkauns ycnoBuii BHeL-
HUX Bo3aeiicTBuiA. HacTb 3. Knaccndpukaums rpynn BHELIHUX BO3AENCTBUIA 1 UX XeCcTKoCTel. Pasgen 2. TpaHc-
nopTMpoBaHue)

IEC/TR 60721-4-2, Classification of environmental conditions — Part 4-2: Guidance for the correlation
and transformation of environmental condition classes of IEC 60721-3 to the environmental tests of IEC 60068.
Transportation (Knaccudvkaumsa ycnosuii okpyxatoweii cpefpl. HacTb 4-2. PykoBOACTBO MO KOPPEKTUPOBKE U
npeo6pa3oBaHnio YCoBuiA okpyxatoLei cpeabl no IEC 60721-3 B COOTBETCTBUM C 3KOIOTMYECKUMU UCNbITA-
HusMK no IEC 60068. TpacnopTnpoBka)

3 NcTouHumk AaHHbIX N NX KaA4eCTBO

3.1 Vi3mepeHuns Ha XenesHbix fJoporax Benvko6putaHum

[laHHble 0 BMOpaLun XenesHoAO0pPOXHOro TpaHcnopta B BenukobputaHum v3 [OBOMBHO AaBHEro OT-
yeTa [1] 66111 Ucnonb3oBaHbl MUHUCTEPCTBOM 060POHLI BenukobputaHuu gnsa o6obweHns nHdopmalmm o
BMOPALMOHHBIX U YAapHbIX BO3[EiCTBUAX, KOTOPbIM MOABEPratloTCs ToBapbl NpU UX TPaHCNOPTVPOBAHUK NO
XenesHbIM foporaM CTpaHbl. M3HavyanbHO B OTYETE paccMaTpyBa/iMChb NATb Onepauuii ¢ rpysamu, KoTopble
B TO BPEMSI MCNO/b30BannCh B BenmkobputaHumn, ofgHako B nocrnefHee BpeMs HEKOTOPbIE U3 3TUX onepawuuii
6051ee He NpUMeHsTCA.

B oT4eTe yka3blBaeTCs, UTO OCHOBHbIMU (haKTopamu, onpeaensiowMm BubpaLnoHHoe Bo3aelicTeune Ha
Xene3Ho40POXHOM TpaHcnopTe, ABNAITCA:

- XapaKTepucTMK/ XOA0BOI YacTu BaroHa (MoABEeCKW, KOMIeCHOM 6asbl U T. 4.);

- COCTOSIHME XXeNe3HOA0POXHOro nyTu;

- CKOPOCTb TPaHCMOPTHOIO CPefCTBa;

- NepeBO3MMbI rpys.

HacTtosiwmii ctaHAapT BKIOYaeT B ce6s faHHble, NOMyYeHHbIe A1 «CaMbIX NI0XMX» (ABe 0CU, KOpOTKas
KosecHas 6asa, NpocToe NoABeLUMBAHUE), «CPeAHUX» (YBENNYEHHas KosiecHas 6a3a) u «xopoLwumnx» (oanHHas
KonecHas 6a3a, afhhekTMBHAA NoABECKA TENEeXKW, Hanuyme NMHeBMaTUYeCKnX TOPMO30B) BaroHOB. [aHHbie
npMBOAATCA ANA HU3KOYACTOTHOro gmanasoHa — f0 100 lu. B otyeTe yka3biBaeTCA Ha BO3MOXHOCTb MpU-
CYTCTBMSA COCTaBNAAOLWMUX BUOPaLMM Ha 6onee BbICOKMX YacToTax, HO Kakne-mbo BbIBOAbI MO TakMM cOCTaB-
NAOLWMUM OTCYTCTBYIOT. YKa3blBaeTCa Takke, YTO NPV paccTOAHUM MexXAay Lnanamv npuénmsntensHo 0.7 M u
OBVXEHUN Ha ckopocTu oT 50 go 100 km/4 HabnwpaeTcs BepTukasbHas BMObpauusa B guanasoHe 4yacToT OoT
20 o 40 lNy. B oTyeTe OTCYTCTBYET CTATUCTMYECKAs MHpOPMaLMs O NOrPEeLLIHOCTSAX pe3ybTaToB N3MEPEHWA,
a TaKkke 0 ANTeNbHOCTW 3TUX M3MepeHuii. He npmBoanTCS Takke MHGopMaumsa 0 TOYHOM MeCTe YCTaHOBKM
[aTunKoB BMGpaLun, a Takke o cneumtmnyeckmx 0CO6eHHOCTAX BaroHOB.

B oTueTe ykasbiBaeTcs, YTO yAapHble BO3AelCTBUS, 0COGEHHO B NPOAOSILHOM HanpaBieHun, ABNATCS
cnefcTBMEM COYAApEHU BaroHOB, KOTOPbIE UMEKT MECTO Npu CTParnBaHUW. TOPMOXEHUN W ABKEHUN NOA
YKNOH. XXecTKOCTb yAapoB 06bIYHO 3aBUCUT OT YC/IOBUIA CLLENKN BArOHOB M COCTOAHWSA TOPMO3HOI CUCTEMBbI.
B oTueTe paccmartpuBaloTCA BaroHbl C BakyyMHbIMW, BO3AYLUHbIMKW TOpMO3aMu U Boo6LLe 6e3 TOpMO30B, a
Takxe BaroHbl C)XeCTKOW W HEeXeCTKOW CLLenKoW.

M3 oTyeTa cnepyet, UTO OCHOBHbIE yAapbl UMENN MeCTO NPW CTOSIKHOBEHWUMW TPYXKEHbIX BaroHOB MNpu
MaHeBpPUPOBaHUN Ha COPTUPOBOUHbIX CTAHLMAX. XKECTKOCTb yAapoB 3aBMncenia 0T CKOPOCTU CONMMKEHUS Baro-
HOB. aMOPTM3aLMOHHbIX CBOWCTB XOA0BOI YacTu 1 06Leli Macchl BaroHa. B oTyeTe onucaHbl ABa TMna amop-
TU3NPYIOLLMX YCTPOMCTB: NPYXUHHOE ¥ rmapasnunyeckoe. bonee TpagnuMoHHbIE NPYXWHHbIE aMOpTM3aTopsl
YMeHbLUAKT YCKOPEHNE [0 MOMEHTa MOJIHOTO CXAaTUA MPYXMHbI (06bIYHO HA CKOPOCTM OKOMO 8 KM/Y), nocne
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Yero ypoBeHb YCKOpPEHUs pesko Bo3pacTaeT. [0oCKOsIbKY MPYXUHbI MOXHO CUMTaTb JIMHEWHOW CUCTEMON, Ha-
KannmBatoLieli aHepruo, BbICBOGOXAEHWE 3TOM IHEPTUM MOXET Bbi3biBaTb MasiTHUKOBOE ABWXEHWE BaroHa.
JINHEeHOCTbL cUCTEMbI NPUBOAUT K TOMY, UTO yaap MMeeT dropMy, 6M3KYH0 K Knaccuyeckoli nonycuHycounae.
HoBble BaroHbl 6blM CHAGXEHbI aMopTU3aTOpaMu rMApaBAMYECcKOro Tuna, cneymanbHO CKOHCTPYMPOBaHHbI-
MU A1 CMATYEHUs yAapoB TakuM 06pa3oM, YTo6bl o6ecneynBaTtb NPUGAN3UTENBHO O4MHAKOBOE 3anas3fblBa-
HVMe peakuuu Ha yhap BO BCEM fuanasoHe CKopocTeid. Mpy 3TOM 3HAUYUTENIbHO YMEHbLIAeTCs U KONMYecTBo
BbICBOGOXaloLencs aHepru. dopma yaapHoOro UMnynbca B AaHHOM ciydyae 6/u3ka K TpanelengansHoil.
B oTueTe npuBegeHO pacnpeaeneHne ckopocTeli yaapoB (CM. pUCYHOK 3).

B uenom aaHHble, NpMBeAEHHbIE B OTUETE, HE MOTYT paccMaTpuBaThCs Kak BMOSIHE YA0BeTBOpUTESb-
Hble C TOYKM 3PEHUSI UX KAYecTBa BC/EACTBME TOTO, UTO B OTYETE OTCYTCTBYHT CTATUCTUMUECKUE XapaKTepu-
CTUKMN pe3ynbTaToB U3MepeHUii. TeM He MeHee AaHHble 3TOro 0TYeTa UCMob30BaHbl B HACTOAWEM CTaHAapTe
BBUAY VX NOMHOTbI C TOYKM 3PEHUSI ONMUCAHUS YAAaPHbIX U BUGPALMOHHbIX BO3AEACTBUIA.

3.2 Ypapbl B NPOAO/IbHOM Hanpas/eHUun, N0 faHHbiIM AMEpUKaHCKON accoumaunm
Xefe3Hbl X gopor

OTHOCMTENbHO HeAaBHWe uccnefoBaHns, NpoBeeHHble AMepPUKaHCKOW accolmaLei xenesHblx 4opor
(c™m. [2]), nocBsLLEHbI @aHanM3y yaapHbIX BO3AENCTBUIA BAONb NPOAO/bHO OCKM BaroHa. X0Ta U3 HAaMMEHOBaHUsS
[OKyMeHTa [0/HKHO crnefoBaTb, YTO UCCNeAoBaHUs B 60Mblueli YacTy NOCBALLEHbI USMEPEHNAM U aHanusy
JaHHbIX, B fefiCTBUTENIbHOCT B HEM OCHOBHOE MECTO 3aHMMaeT 06CyxaeHne o6Wwux Bonpocos. Kak cnepn-
CTBUE, NPUBEJEHHO B JOKyMEHTe nHhopMaLnm HeA0CTaTOYHO A8 OLEHKN OCTOBEPHOCTH NPeACTaBEHHbIX
JaHHbIX (OTCYTCTBYIOT CTATMCTMYECKME XapakTepucTuki npoueccos). JiuHaMuyeckne BO3feicTBus, paccMa-
TpuBaembie B OTYeTe, MOJIHOCTLI0 CBA3aHbl C COyJapeHVsM1 BaroHOB BO BPeMA MaHeBpUPOBaHWA, Kak OHO
npeAnucaHo npasuiamy HauMOHaIbHOW CUCTEMbI Xefe3HbIX Aopor. OTYeT COAEPXUT KNaccMuLMpoOBaHHY0
no rpynnam mnHdopmauuio 06 ygapax B npoAosibHOM HanpassieHnn, 06yCNI0BNEHHbIX COyAapeHusamMu:

- BaroHa co CTaHAapTHbIM MNOrnoLwarLmMm annapaTtom CLenHoro ycTporcTsa ¢ ApYruM aHaiornyHbIM
BaroHoOM Ha ckopoctu ot 1.8 o 2,7 m/c;

- BaroHa c nornowanwum annapaTtom Tuna M921 ¢ BaroHoM €O cTaHAApTHLIM NOr/IoLWAaLWUM annapa-
TOM Ha ckopocTtum oT 1,8 go 3.8 wmic;

- BaroHa c nornowawwmnm annaparom tmna M921D ¢ BaroHOM CO CTaHAapTHLIM noraoLwarLwmm anna-
patom Ha ckopocTu oT 1,8 go 3,6 m/c;

- BaroHa c norsowarLwmm annapatom Tuna M921 ¢ ApyrMm aHasiorM4HbIM BaroHOM Ha CKOpocTu oT 1.8
no 3,6 m/c;

- BaroHa c norsowawoLwmnm annapatom tTuna M921D ¢ BaroHom C norsowarLwmm annapaTtom tuna M921
Ha ckopocTu oT 1.8 go 3,7 mic;

- BaroHa c noraowawlmnm annaparom tina M921D ¢ gpyruM aHasiorMyHbIM BaroHOM Ha CKOPOCTM OT
1.8 go 3.7 mic;

- BaroHa ¢ norsowaroLMm annapaTom ¢ Apyrum BaroHOM C NOr/IoWatLLyMM annapaTomM (TUnbl Noraowa-
IOLLMX annapaTtoB HeM3BECTHbI) Ha ckopocTu oT 1,3 Ao 4.0 m/c.

B oTueTe ykasaHo, 4TO Nog CTaHAAPTHLIM NOrNOoWAatLLMM annapaToM NOHUMaeTCs NPYXWUHHbIA aMopTu-
3aTop € X040M A0 85 MM 1 ManbiM geMncupoBaHveM. MNornowarwmnii annapat Tunos M921 n M921D npega-
cTaBnsieT coboii rmapasnuyecknini gemndep ¢ nonHbIM Xofom ot 250 Ao 500 mm. Mpy NpoBeeHUN N3MepeHuii
6bl/1a ycTaHOB/IEHa YacToTa BblI6opKy 256 ¢ '1 1 UCNOMNb30BaSICA (PUNLTP HU3KUX YACTOT AN 3aliUTbl OT Ha-
NIOXEHUS CNeKTPOB C YacToTol cpesa 60 Y. AAnTenbHOCTb 3anvcun Ans Kaxaoro yaapa coctasnsana 2 ¢ (XoTa
peanbHas AUTENbHOCTb YAApHOro BO3AeicTBMA Bcerga 6bina MeHblue 3Toro 3HaveHus). Mpegnonaraercs,
4YTO U3MEPEHNS BbINOHAIMCL C MOMOLLbIO OAHOIO TPEXKOMIMOHEHTHOIO akcesiepoMeTpa, BCTPOEHHOIO B Lind-
poBOe yCTPOWCTBO 3anmcu. MecTo yCTaHOBKM akceniepomMeTpa He ykasbiBaeTcs. CKOpoCTb coygapeHus onpe-
fensnack C MOMOLLbI pajapHoro yctpoiicTea (6e3 ykasaHust ero MeTPOosIorMyecknx XxapakrepucTuk). Mcnonb-
3yeMblii akcenepomeTp OTHOCUTCH K NpeobpasoBaTensimM Nbe3ope3nCTUBHOMO TuMna, No3BONSAIWMUM N3MepATb
OTK/IMK B HMU3KOYACTOTHOM AunanasoHe, HaumHas ¢ O . Takoli BbI6Op ABNSETCA NOAXOAALMM AN N3MEPEHUit
UMNYNbCOB 60MbLUON ANNTENLHOCTMU, NOJOOHbLIX TEM. YTO UMESIM MECTO B yKa3aHHOM UccnefoBaHum.

B oTueTe npuBefeHbl NNKOBbIE 3HAYEHUS YCKOPEHUA (MOSIOXUTE bHbIE U OTpULaTE bHbIE), CpeHEKBA-
ApaTnyHble 3Ha4YeHNs YCKOPEHNs (arms) U 3Ha4YeHUs Nuk-ghakTopa 419 Anana3oHoB 4acToT OT HynsA Ao 60 'y, Ao
IOrfumpgo3ry. B aByx nocnedHux cayvasx onpefenanacb A/IMTENbLHOCTL yaapa U pacCunUTbIBaUICA CUTHaUT
ckopocTu BuGpauun. CKopocTb BUGpaLMn cpaBHMWBaacb CO CKOPOCTbIO COyAapeHus BaroHoB, Yemy NoCBS-
LieHa 3HaumTeIbHas YacTb oT4YeTa.
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3.3 CpaBHeHMWe yC/I0BUIl pa3HbiX BUAOB NepeBO30K, N0 AaHHbIM AMEPUKAHCKOW accoumnauum
XesnesHblx gopor

OTHOCKTENBHO HeJaBHVE NccnefoBaHns, NpoBeaeHHble AMEpPUKaHCKON accounaumneii xxenesHolx gopor
(cMm. (3)). nocBsLLeHbl aHann3y AMHaMUYecknx BO34eNCTBUIN Ha CTaHAapTU30BaHHbIE KOHTEHepbl B YCI0BUSAX
CMeLlaHHbIX MepeBO30K (JOPOXHLIM 1 Xene3HOA0POXHbIM TpaHcnopToMm). Lienbto nccneposannii 6110 cpas-
HeHve BO3aelicTBUlA Ana 3TUX ABYX BUAOB NepeBO30K. TexHWYeckas yacTb UcCneoBaHUii coaepxXnT onnca-
HVe NPOBEeAEHHbIX U3MEePEHUIA, aHann3a AaHHbIX U NOMyYeHHbIX pe3ynbTaTos. A pa3HbiX BUAOB NepeBO30K
cBefleHVs 6bln MOMyYeHbl U3 pasHbiX 0TY4ETOB (CM. [4]—[6]) 1 0606w eHbl B uTOroBom otyeTe (7]. cnbitaHus
NpoBOAUANCE Ha XenesHbix goporax CLUA n KaHagbl.

ViccneposaHua BKAYanu B cebs Tpu atana:

OTtan 1. Ha ctaHgapTHY 29-MeTpoBYy rpy30BYyt0 naaTdopmy Obiinv 3arpyxeHbl aBa Tpeinepa. Co-
CTaB nepeABuUrasncsa no TPAHCKOHTUHEHTa/IbHbIM MapLUpyTaM, NMPOIOXKEHHbIM MO ropam, XosiMaM U paBHUHHOW
mecTHocTu CLUA n KaHagbl. ObLias npoTskeHHOCTb Maplupyta — 14 500 km.

Otan 2. YeTblpe 3arpyXeHHbIX cTaHAapTHbIX 12-MeTpoBbIX KOHTEliHepa nepemellanncb coctaBamm ans
CMeLlaHHbIX NMepeBo30K N0 MapLpyTy obuieli AnnHoi 18 000 KM Mo XenesHbiM AoporaM NperMyLLecTBEHHO
CLUA. B kayecTBe COCTaBOB WCMO/Ib30Ba/INCh BYXbAPYCHASA XeNe3HOA0POXHan nnaTopma, CoOYNEeHEHHbIe
KOHTeliHepHble NNaTgOPMbl U COUSIEHEHHbIE TpeinepHble nnatgopmbl. LLiapHUpHOE couneHeHne obecneun-
Bas10 NOCTOAHCTBO AJ/1MHbI COefiMHeHUs (6e3 nposncaHuns).

Otan 3.14-meTpoBas rpysosas nnardopmMa nyTellecTsoBana no aBTocTpajgam, COeAUHAOLWMM LWTaTbl
CLUA (4200 km), aBTOCTpagam BHyTpu wtaTos (3050 kM) u ropofckum ynuuam (2253 km). iInHaMmuyeckme Bo3-
OelicTBUSA U3MePSAINCh Takke BO BPEMSA MOrPy3kn Ha TPaHCMOPTHOE CPeACTBO U BbIFPY3KM C Hero.

Kak cneflyeT 13 oTyeTta, Ha pasHbiX aTanax NPUMEHSNCL pa3Hble YCTPONCTBa 3anncu AaHHbIX. Ha atane 1
3an1cb 0AHOBPEMEHHO OCYLLECTBANACH C NOMOLLbI0 18-kaHanbHON cucTeMbl cbopa AaHHbIX U LLIECTW Hes3a-
BUCUMbIX YCTPOWCTB 3anucu. Mo ABa Takux YCTPOMCTBa ycTaHaBIMBa/INCh Ha KaXAblii Tpelinep n Ha nnart-
dhopMy. MHOrokaHanbHasa cuctema nvmena (uabTP HMXKHMX YacToT ¢ YacToToi cpesa 30 Iy u ocywecTsasaa
BbIGOPKY AaHHbIX C YacToToi 128 ¢ 'L 3anunck Benack B TeueHne npumepHo 11 % o6Liero BpeMeHM NepeBo3ky
rPy30B N0 Xene3Hoii gopore. LLlecTb aBBTOHOMHBIX YCTPOCTB 3anncy obecnevnsanv NpenMyLLeCTBEHHO N3Me-
peHUE yaapHbIX NPOLLECCOB B OKHE A/IMTeNbHOCTLI0 0.5 ¢ ¢ YyacToTol BbIGopkn 1600 My, Ha ocTtaBwuxcs AByX
aTanax u3mepeHuss NPOBOAUINCHL C UCMOb30BAHNEM [IByX aBTOHOMHbIX YCTPOWCTB 3anucn. OfHO yCTPOCTBO
6b1710 3aNpoOrpamMmMmnpPoBaHO Ha 3annchb CayyaliHol Bubpaumn Ha 3aflaHHOM UHTepBasie BPEMEHW C MOPOroBbIM
3HaueHnem 0.1 a. Ana gpyroro ycTpoicTBa NOPOroBoe 3HayeHwe 6bl10 ycTaHOBMEHO Ha ypoBHe 0.5 g, uTo
obecneymBano cb6op faHHbIX 06 yaapHbix npoueccax. O6a ycTpoiicTBa 6b1M CHabXeHbl TPEXKOMMNOHEHTHbI-
MV Nbe30Pe3nNCTVUBHLIMU akcenepomMmeTpamMmm, No3BONABLUMMI N3MeEPSATb BUOpaLmMio B NPOAONLHOM, nNonepey-
HOM U BEPTMKa/IbHOM HanpaB/eHnax. YacToTta BbIGOpKM 151 060MX YCTPOICTB Bbina BbibpaHa 256 c"1.

B HacTosem cTaHfapTe paccMaTpuBaeTCsl TOMIbKO Ta YacTb JaHHbIX oTyeTa (3), koTopas cesizaHa C
n3MepeHnaMn Bnbpaummn Ha 601bwnx 12-MeTpoBbIX KOHTEiHepax Npu ux nepeBo3kax no Xese3HbIM goporam
CLWA n Kanagbl. [JaHHble 061aat0T XOpOLIMM Ka4eCTBOM 1 Y0BIETBOPAIOT KPUTEPUAM UX OLLEHKM (B npeje-
nax Of4HOr0 UCTOYHVKA).

3.4 Ypapbl v BUGpauus B TOBapHbIX BaroHax, No faHHbIM AMepuKaHCKo accoumaunm
XefesHblX gopor

OTHOCUTENIbHO HefaBHWE WCCefoBaHNsA, NpoBefeHHble AMEepPUKaHCKOWR accoumnaumeid xenesHbix fo-
por (cm. [8)). nocBsLLEHbl U3MEPEHUSAM M aHanusy Bubpauuv 1 yAapoB, KOTOPbIM MOABEpPraeTcs rpys npu
nepesBo3ke CTaHAAPTHbIMU UM aMOPTU3NPOBAHHLIMU TOBAPHbLIMK BaroHamu. 3TU UccnefoBaHWA BO MHOIOM
NOBTOPSAIIOT Te. UTO paccmoTpeHbl B 3.3. [laHHble Obln cobpaHbl 418 14 BaroHoB, COBEpPLUMBLUMX B 06LLel
CNOXHOCTK 16 pelicoB 06wWmum pacctosHvem 40 000 kM. BaroHbl umMenu pasHyto 3arpysky v pacrnonaraaucb
B pasHbIX MecTax Xene3Ho40pOXHOro coctasa. B kaxaom BaroHe 6b1/10 yCTaHOBAEHO OT 2 A0 4 nporpamMmmu-
pyeMbIX YCTPOWCTB 3anuncu, B COCTaB KaXAoro M3 HUX BXOAUA OAMH TPEXKOMMOHEHTHBIN be30pe3ncTUBHbIN
akcenepometp. OfHO U3 yCTPOICTB 6bINI0 3aNporpaMMMpoOBaHO Ha 3anuch 4-CekyHAHbIX peanusaunii cnyyain-
HOW BMGpaLun B TeyeHne 3afaHHbIX UHTEPBa/IOB BPEMEHN C 3afaHHbIM NnoporosbiM yposHem 0.1 y. [lpyroe
YCTPOICTBO OCYLLECTBISAIO0 3anncu 2-CeKyHANbIX peasinsaLnii B TOM c/iyyae, Korga 3HavyeHne yCKopeHus npe-
Bbiwano 0,5 A B TeyeHne 15.6 mc. 4To obecneynsasno cbop gaHHbIX 06 yaapHbIX NpoLeccax B BaroHax. YacTto-
Ta BbI6OPKM B 060MX cnydasnx coctasnsAna 256 ¢ 1. Takas napa 3anucbiBaloLLX YCTPOWCTB pacnonaranack Ha
nosly N0 BO3MOXHOCTU B/IMXKE K LLeHTPY rpy30BOii nnaTopMsbl.

Moao6HO oTyeTy, paccMoTpeHHoMy B 3.3, B (8] cogepxaTcs cBeieHNs 0 pacnpeenieHnn yckopeHuii npu
yfapax 1 cnektpasbHble NJ0THOCTVM MOLLHOCTEW yckopeHusa Ana subpaunn. CBefeHNs pacnpocTpaHalTes

4
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TO/IbKO Ha TOBapHblE BaroHbl, NPYMEHSIEMbIE B HaLMOHa/IbHOW Xene3HoAopoxHoi cucteme CLUA. [aHHble
o6nafaloT XopoLrM Ka4yecTBOM U Y0B/IEeTBOPAIOT KPUTEPUAM KX OLEHKM {B Npeaenax 0fAHOro NCTOYHKKA).

3.5 Ypapbl v BU6pauus, Bo3aeicTByoline Ha poyapeinepbl, NogaHHbIM
AMepUKaHCKOI accoymaumnm xenesHbix 4opor

OTHOCUTENbHO HeAaBHVE UCCNefoBaHUs, nNpoBefeHHble AMEPUKaHCKON accoumaumeii XenesHbix fo-
por (cm. [9]). nocBsALEHbl N3MEPEHMAM W aHann3y BuMbpaLmm 1 yaapos, KOTOpPbIM NOABEPratTcs poyapei-
nepbl Moguchmkaumini Mk IV u Mk V. 9T nccnegoBaHusi BO MHOTOM NOBTOPSOT Te. 4TO pacCcMOTpeHbl B 3.3
n 3.4. [laHHble 6bin cobpaHbl MO ABYM MapLupyTaMm, Ha KaXAoM K3 KOTOpbIX 6Gblla UCMO/b30BaHa CBOS
mMogudmkaumsa poygpeinepa. McnbiTaHus kaxaoro n3 poyaperinepos NpOBOAWANCH C BOCEMbI PasHbiMU
rpysamu (He NOBTOPSAOLWMMUCS ANA pa3Hblx poyapeinepos). Ha kaxaom Tpeiinepe 6bi710 YCTAHOBMNEHO MO
[iBa nporpaMmMupyemMbIX yCTPOCTBA 3anncK, B COCTaB KakOoro U3 KOTOPbIX BXOAW OANH TPEXKOMMNOHEHTHbIN
nbe3ope3ncTuBMbIii akcenepomeTp. OfHO U3 YCTPONCTB 6blN0 3aNporpaMMMpPOBAHO Ha 3anucb 4-CeKyH[-
HbIX peanusauuii cnyyainHoi Bubpaunm B TeyeHne 3agaHHbiX MHTepPBasioB BpEMEHM C 3afaHHbIM NOPOroBbIM
ypoBHem 0,1 y. ipyroe yCTPONCTBO OCYLLECTBASANO0 3aNnUCh 2-CEKyHAHbIX peanu3auuii B TOM cryvae, Korga
3HauyeHue yckopeHus npesbiwano 0.5 g B TeyeHne 15.6 mc. uTo o6ecneymBano c60p AaHHbIX 06 yAapHbIX
npoueccax B BaroHax. Hactora BbI6GOpkM B 060Mx cnyyasx cocTaBnsna 256 ¢ \ Takas napa 3anvcbiBatoLLnX
YCTPOICTB pacnonaranacb 6/M3ko K Nopory 3aAHei asepu Tpelinepa, YTo B naaHe nNpuban3nTesisHO CooT-
BETCTBYET LieHTPY 061aCTN pa3MeLLLeHns rpysa.

Mopo6HO oTueTam, paccMoTpeHHbIM B 3.3 1 3.4, B [9] cofepxaTcs cBefieHWs 0 pacnpefesieHun amnav-
TyA 415 YOapoB W cnekTpasibHble NA0THOCTU MOLLHOCTEN ycKopeHusa ans Bubpauun. CeefeHusa pacnpocTtpa-
HAKTCA TONbKO Ha poyApeiinepbl. NPUMEHSEMbIE B HALMOHaNbHON Xene3HoA0poxHoi cucteme CLUA. [laHHble
061a4al0T XOPOLUMM Ka4eCTBOM ¥ YAOBNETBOPSAOT KPUTEPUSM VX OLeHKM (B Npeaenax O4HOr0 UCTOYHUKA).

3.6 JononHUTENbHbIE UCTOYHUKN LaHHbIX

Mownck MHdopmaumMn o HabaAaBLUNXCA AMHAMUYECKMX BO3AENCTBUSX Ha Xene3HO40POXHOM TpaHc-
nopTe Mo3BOMN/ 06HAPYXWTb elle HECKO/IbKO WCTOYHUKOB, 3aC/yXMBaKOLUX [AOBEPUS, HO A1 KOTOPbIX He
6b1/710 BO3MOXHOCTU NPOBECTY NOJIHYI0 NpoLeaypy NOATBEPXKAEHNSA HALEXHOCTM AaHHbIX. icnonb3oBaTh AaH-
Hble 13 UCTOYHWMKOB, OMNCAHHbLIX B HACTOALLEM MyHKTE, clieflyeT C OCTOPOXHOCTbIO. OHUM BK/TIOYEHbI B HACTOSA-
LM cTaHapT B NepByto oUepeb B KaueCcTBe BCNOMOraTe/lbHoro MHCTpyMeHTa NoATBEPXAeHNA nHdopmaLum
13 APYrnUX UCTOYHMKOB.

B cepegnHe 70-x rofoB NpoOLLIOro Beka no nopyyeHnto MuHuctepctsa 060poHbl Benvkobputanum 6bin
npoBefeH psag nccnefoBaHnii, NOCBSLLEHHbIX BO34ENCTBUSAM yAapoB Ha TpaHcnopTe. 3akniounTenbHblli oT4eT
no teme (cM. (10)) BkrovaeT B cebs 06LIMPHBIA 0630p AOCTYNHOM MHOPMaLMK 06 yaapHbIX BO3AENCTBUSIX.
Bce onucaHHble yaapbl ABNSNCHL CNEACTBMEM CTO/IKHOBEHMI BaroHOB NpW MaHeBpupoBaHuu. B oTyeTe npu-
BefleH psf CCbINIOK HA paboThbl, rAe paccMaTpyBalOTCA faHHble aHaNorMyYHbIX uccnegoBanuii. OfHako Bce aTu
CCbI/IKM OTHOCATCA K [JOBO/IbHO CTapbiM UCCNef0BaHUAM, U KDOME TOro, OpUrnHasibHble Matepuasnsl 3TUX 1c-
crnepfoBaHuii HeAOCTYMHbI. [laHHble, NnpeAcTasieHHble B (10) 1 OTHOCAWMECS K AUHAMWYECKM BO3AENCTBUAM
B NpoLecce MaHeBpUpoBaHWA (CM. PUCYHOK 28). HepenpeseHTaTUBHbI 415 NPAKTUKKX, NPUMEHSIeMOli B nocnea-
HVe rofibl Ha Xene3Hblx fgoporax BennkobputaHuu.

B uenax Hanucannsa BoeHHoro ctaHgapta Mil Std 810, yctaHaBnMBaKOLLEro TUMUYHbIE XECTKOCTU ANHa-
MUYeCKMX BO3AEeNCTBWI Npy TPAHCNOPTUPOBAHUY, GblN NPOBEAEH PSS 06LLIMPHBIX UCCNIe[0BaHWIA, B X04e KOTO-
pbIX B TOM Ync/ie paccmatpuBanach Bu6pauusa Ha nnatopmax HEKOTOPbIX XeNe3HOA0POXHbIX TPAHCNOPTHbIX
cpeAacTB. PesynbTaTthl nccnefoBaHuii Halwm oTpaxeHue B [11]. Mi3amepeHus ocyLecTBASANCH B Xofe Tpex
nepeBo30K No xenesHbiM goporam CLUA. Kpome Toro, B 0OTYET BKNHOYEHbBI JlAHHbIE U3 HEMAEHTUDULNPOBAHHOIO
MCTOYHMKA. B 06LLeil CNOXHOCTK OnuncaHbl AMHaMnyeckne oTKAMKM B gnanasoHe o 350 'y gnsa 22 cobbITuid.
OfHako B OT4YeTe No pesy/sbTaTtaM M3MepeHWin He ConocTaB/ieHbl TPAHCMOPTHbIE CPeACTBa, A8 KOTOPbIX 3TK
pesynbTatbl nony4yeHsl. Kpome Toro, B otyete [11] ncnonb3oBaH pag cneuMpuyeckmx MeTofloB aHanunsa, 4to
3aTpyAHAET OLLEeHKY HafeXXHOCTN KavyecTBa flaHHbIX CpaBHEHVEM CAAaHHbIMU U3 PYTMX UCTOYHMKOB.

®paHLUy3CcKMil BoeHHbI cTaHgapT GAM EG 13 (cm. [12]) cogepXuT AaHHble, NOMyYeHHble AN Tpex
TPaHCNOPTHbIX CPeAcTB. 3mMepeHus 6blnn NPoBeAEeHbl Ha XeNe3HOLOPOXHbIX MyTAX, HAXOAALWMXCA B PasHOM
TEXHUYECKOM COCTOSIHUW, Ha pasHbiX CKOPOCTSAX ABUXEHWSA (XOTA TOYHOEe OnucaHue YCMOBUIA UCMbITaHUA He
npusefeHo). Bce faHHble npeacTasneHbl B (hOpMe CNeKTPasibHOW NIOTHOCTU YCKOpPEHUs ¢ paspelleHem 1y
1 Bbille. JNUTeNbHOCTb 3anvceil Hem3BecTHa, YTO He NO3BO/ISeT OCYLLEeCTBUTb UX CTaTUCTUYECKUiA aHanuns. Ha
0ZIHOM rpadivike npeAcTas/ieHbl CNeKTPbl BUbpaumu 4158 04HOro TpaHCNOPTHOro cpeacTea Ha ckopocTax 90.10
1 120 km/4. [loNONHWUTENLHO NpeACTaB/eHbl yAapHble CNeKTPbl A8 CTOIKHOBEHWUI Ha CKOPOCTAX 4 1 7 Kwm/u.
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Kpome TOro, 6b11 BbiSIBMieH elle psif, UCTOYHUKOB [aHHbIX, KOTOpble TPYAHO CBSi3aTb C KaKUMW-IMGO
KOHKPETHbIMU YCNIOBUSIMW OUHAMWUYECKUX BO3AENCTBUIA. DTU faHHble NPMBELEHbI A5 NOMHOTHI aHanmsa u
BO3MOXHOCTV COMOCTAB/IEHUSI C HUMW JaHHbIX U3 HAJEXHbIX UICTOYHUKOB. Tak. B [13] npuBeAeHbI NoyyYeHHble
OTK/IMKV B BEPTUKA/IbBHOM HanpasfeHun ANs ABYX TPAHCMNOPTHbIX CPEACTB.

4 ConocTaB/ieHne 3annuceil U3 04HOr0 NCTOYHUKA

4.1 O6wue 3ameyaHuns

[JlaHHble M3 KaXA0ro UCTOYHMKA NOABEPr/IMCh NPOBEPKE Ha CamMOCOracoBaHHOCTb. lpoledypa npo-
BEpKM 3anucein BuGpaLuumn yuntbiBana ee U3MEeHYMBOCTb BCNEACTBME U3MEHEHWI YCoBUiA paboTbl 1 Xxapak-
TEPUCTUK TPAHCNOPTHOTO cpeacTBa. CTeneHb J0BEPUS K MOSYYEHHbIM AaHHbIM HEMOCPELACTBEHHO BAMSET Ha
YPOBHW CMEKTPOB, UCMO/b3YyEMbIX A1 OMUCAHNSA XECTKOCTU BO3LECTBUI Ha Xene3HOL0POXHOM TpaHcnopTe.

4.2 N3mepeHns Ha xenesHbix goporax BenukobputaHum

B oTueTe [1] NnpvBOAUTCA MHOFO CPaBHEHWI flaHHbIX, HO 6€3 yKkasaHusl JO/MHKHO OCHOBbI A1 TaKUX CpaB-
HeHwuil. [lenaeTcs BbIBOA, YTO BMOpauUMs B BEPTUKASIbHOM HanpaBfieHUN HECKOJIbKO MPEBOCXOANT MOMEPEUHYIO.
YTo e KacaeTcsa NpoAonbHOV BUOpaL MK, TO OHa. Kak NpaBuo, He3HauuTenbHa. OfHaKo B OTYETE yKasaHo, YTo
uccnefoBaBLUMECS BaroHbl OblIM CHAGXeHbl MPOCTOM NOABECKON (Kakne 06bIMHO UCMOJb3YHT AN NepeBO30K
MUHEPasIbHOTO CbIpbsl), KOTOpas genaeT ycnoBua nepejayn Bubpauuv B BEPTUKUTbHOM HampaB/ieHUW MHOro
MeHee 6naronpuATHbIMKU. [oNyYeHHble AaHHble 0 BUOGpaLun B BEPTUKAIbHOM W MOMEPEYHOM Hanpas/ieHusX
npefcTaB/ieHbl Ha pucyHKkax 1u 2. HdopMauma 06 amnauTyaax Bubpauun npeacrasnieHa B tabnmue 1.

B oTueTe ykasbiBaeTcs, 4YTO yAapbl B NPOAO/IbLHOM HanpaBfieHUU MOryT 6bITb CeACTBMEM COydapeHuii
BaroHOB, KOTOPble UMEKT MECTO MpW CTparnBaHun. TOPMOXEHUU U ABVXKEHUN NOA YKIOH. XKeCTKOCTb Takux
yAapoB 06bIYHO 3aBUCUT OT YC/IOBUI CLLENKM BaroHOB ¥ COCTOSIHUSI TOPMO3HOI cucTembl. B oTyeTe paccma-
TPUBAKOTCS BaroHbl C BaKyyMHbIMU, BO3AYLUHbIMU TOpMO3amu 1 BOOGLie 6e3 TOpMO30B, a Takke BaroHbl C
XKECTKOW M HeXeCTKOl cuenkoi. MonyyeHbl cnegyrowmne TUNUYHbIE MaKCUMasibHble 3HaYEHUS YCKOpPeHNs yaa-
pa B NpoA0/IbHOM HanpaB/IEHUN /151 BarOHOB pPa3HbIX TUMOB:

- 0,2 g ANS yCNOBUiA XXECTKON cLenkn 1 athdeKTMBHOTO TOPMOXEHUS:

- 0.5 g onsA ycnoBunit HeXecTKol cuenkn n 3hheKkTUBHOrO TOPMOXEHUSI:

- 2.0 o AN ycnoBuiA HEXECTKON CLEnKn U OTCYTCTBUS TOPMOXEHUS.

M3 oTyeTa cnepyert, 4To Haubonee CUbHbIE yaapbl UMEN MeCcTO NPU CTO/IKHOBEHWUW TPYXEHbIX BaroHOB
npu MaHeBpMpOBaHNM Ha COPTUPOBOUHbIX CTaHLMAX. XXECTKOCTb YAapoB 3asucesna oT CKOPOCTU CONMKEeHUs
BaroHOB, aMOPTM3aLMOHHbIX CBOWCTB XOA40BOW YacTu 1 06LLell Macchbl BaroHa. B oTueTe onucaHbl ABa Tvna
aMopTM3NPYOLWMX YCTPONCTB: NPYXMHHOE 1 rnapasnnyeckoe. CooblaeTcs, YTo yaap B NPOA0/IbHOM Hanpas-
NIEHUN UMeeT MaKCUMasibHY0 ANIMTENbHOCTb, HO He 06sA3aTeslbHO MakcumasibHoe NMKoBoe 3HayeHne. Benep-
CTBME Pacro/IOXEHNS LIeHTpa TSXXECTM BaroHa HeNocpeAcTBEHHO Haj 6ydhepomM NMKOBOE 3HaYeHne BubpaLum
B BEPTMKa/IbHOM Hanpas/eHUn MOXeT 6bITb B MOATOPa pa3a 60/blie, YeM B NPOAOSIbHOM, HO NPV 3TOM A/N-
TeNIbHOCTb yfiapa MOXeT cocTaBNAaTb Bcero 20 mc. MonyyeHbl cnefylolmne nukoBble 3HaYEHUS YCKOPEHUS:

1,5 ANS BaroHoB C NPY>XUHHbIM aMOPTM3aTOPOM (He AonycKast UX NOJIHOrO CXaTusl) C NOJIHbIM FPY30M;

- 3.0 4 ANS BAroHOB C MPYXWHHbIM aMOpPTM3aTOpPOM (He AoMycKas MX MOSIHOTO CXXaTus) ¢ MasbiM rpy3oMm;

- 15.0 o » 6onee AN BarOHOB C MPYXUHHbIM amMoOpTM3aTopoM (MOc/e UX NOSIHOTO CXaTusa) C MNOMHbIM
rpy3om;

- 2.0 5 n bonee AnA BaroHOB C rMAPaBANYECKUM amMOPTU3aTOPOM C MOJSIHLIM TPY30M NPV COyAapeHusx
Ha CKOpOCTM 8 KM/Y (419 ManoHarpy>XXeHHbIX BaroHOB YCKOpeHue BABOe 60/bLue);

- 4.0 g n 6onee 4N BaroHOB C rMApaB/INYECKMM aMOPTM3aTOPOM C MOJIHbIM FPy30M NpU COyAapeHusx
Ha ckopocTun 15 km/4 (g8 ManoHarpy>XeHHbIX BaroHOB YCKOpeHVe BABOe 6osblue).

B oTyeTe He NokasaHo, Ha OCHOBE KakUX faHHbIX NOMyYeHbl BbllLEeNpPUBEAEHHbIE 3HAYEHUS.

4.3 Ypapbl B NpO0/IbHOM HanpaB/ieHWU, No AaHHbIM AMEpUKaHCKON accoymaunm
XenesHbl x flopor

Otuer [2] npeacTaBnseT coboii pe3ynbTar eqUHCTBEHHbIX B CBOEM PO/E UCC/e0BaHNIA, NOCBALLEHHbIX 13-
MEpEHUI0 1 aHasn3y yaapoB BAO/b NPOAO/LHON OCU BaroHoB. MNpUTOM UTO pesy/ibTaToM WCCNeAoBaHuii cTano
MoJlydeHne UMC/IOBbIX 3HAUEHWii 418 psifa eCTEeCTBEHHLIM 06pa30M BblGpaHHbLIX NokasaTteseli, NpuBefAeHHbIe B
oT4eTe JaHHble NO3BO/IAT Ha UX OCHOBE MOJYUYNTb COBCTBEHHbIE OLIEHKU XECTKOCTY NPOAO/bHbLIX YAapos. B ka-
YecTBe UTOrOBbIX NoKasaTeseil B oTueTe BbiGpaHbl NKOBbIE 1 CPeAHEKBAAPATUYHbIE 3HAUYEHUSI OT(IUIbTPOBAHHOM
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BMbpauun. B oTyeTe npeacTaBnieHbl TUMWYHbIE YAApHbIE UMMY/bCbl, BO3HMKAOWME NPKY CTONKHOBEHUW BaroHOB
pasHbIX TUNOB (CM. PUCYHOK 4). B 0TUYeTe nprBeAeHbl XapakTepuUCTUKM YCKOpeHUs Ans 96 cryyaeB CTO/IKHOBEHUS
BaroHOB pPa3HbIX TUMOB Ha pa3HbIX CKOPOCTAX (CM. PUCYHKM 5 1 6). [1na 3TUX CTONIKHOBEHUIA MONyYeHbl CpeAHEKBA-
ApaTuyHble 3HaYeHns (arms) 1 IMK-hakTopbl (CM. PUCYHKM 7 1 8). 3HaunTeIbHasa YacTb OTYEeTa NOCBsLLEHA OLEHKe
OTHOLLEHNSA 3HEPrUM yaapa K nepefaHHon 3Heprum nmnysibca B NPOA0/IbHOM Hanpas/ieHun (CM. pucyHok 9). Cae-
NaH BbIBOA, YTO YeM fyuyllie MNorsoLiaLLMii annapar aBToCLLeNHOro yCTPoCTBa, TEM MEHbLUIE MUKOBOE 3HaYeHne
1 60nblUe AIMTENbHOCTb YAapHOro ummnynbca (cM. pucyHok 10).

MpeacTaBeHHble B OTYETE AaHHbIE NO3BOMAOT YCTAHOBUTH COOTHOLLEHWE MEXY NMUKOBLIM 3HAYEHU-
eM yjapa 1 0ro AJ/IMTEeNbHOCTbIO A/1 BaroHOB pasHbIX TUNOB. Mpu 3TOM psf pe3ynbTaToB SABAAETCS SBHO
BblNajaloLnM U3 NOCTPOEHHOW 3aBUCMMOCTU. Kak npaBwio, 3TW pesy/nbTaTbl NOAyYeHbl 4715 C/yYaeB CTOM-
KHOBEHUSA ABYX BaroHOB C MOr/OWALWMMU annapartaMmy HEM3BECTHbIX TUNOB. Kaknx-nmbo pasbsacHeHuii nme-
IOLLMM MECTO OTK/IOHEHWSIM B OTYeTe He NMpUBOAUTCS.

4.4 CpaBHeHUe ycnoBuii pasHbix BU0B NepeBO30K, N0 faHHbIM AMepuKaHcKoii accounanuu
Xene3HbIX 4opor

OTyeT [3] BK/IIOYAET B cebA pesynbTaTbl U3MEPEHWNIA U aHaNn3a BUOPaLMOHHbIX 1 yAapHbIX BO3AENCTBUIA,
KOTOpbIM MOABEPratTCcsa cTaHfapTHble KOHTEHepbl Mpy NX NepeBo3Ke XeNe3HOLO0POXHbIM 1 aBTOA0POXHbIM
TpaHcnopToMm. Ha kaxaom atane uccriefoBaHuii M3MepeHns NPOBOAWIUCH A1 Pa3HbIX BUAOB TpaHcnopTa,
npy 3TOM OCHOBHOW Lie/iblo NccnefoBaHuii 6bl10 CONocTaBeHNe XeCTKOCTY ANHaMUYeCKUX BO3AencTBni Ans
TPaHCMOPTOB [ByX BUAOB. TeM He MeHee AaHHble, NpuBeAeHHbIe B OTYeTe, NO3BOMAIOT cAenartb psAf cono-
CTaBNEHWI YCNOBUIA BO3AENCTBNA BMOpaLMN A5 XKeNe3HOAO0POXHbIX BaroHOB pasHbIX TUMOB. B yacTHOCTH,
npuBefeHbl AaHHble A5 CpaBHEHUSA BMOpauun B pas3HbiX HanpasneHusx. B oTyeTe gaHbl pacnpegenexHus
3HaYeHu curHanos Bubpaymn n ygapos, KOTOpble NO3BOISIOT BHOBb NPUIATK K BbIBOAY, YTO NUKOBbIE 3HaYe-
HMA eCTeCcTBEHHbIM 06pa30M COrlacyroTCA € yKasaHHbIMU pacnpefeneHnsaMmn u He A0/MKHbI paccMmaTpmuBaTbCs
Kak aHoManuu (Bbl6poChI).

AHanus pesynbTaToB U3mMepeHuii yaapos (cMm. Tabnuua 5) no3Bonna ycTaHoBUTb cnegyiollee:

a) onpepeneHbl XapakTePUCTUKN pacnpeseneHnst NUKOBbIX 3HAa4YeHUli YCKOPEHUst AN1S pasHbIX TUMOB 060-
pyfoBaHuA 1 TpaHcnopTa. imelowwmeca gaHHble He N03BO/IAKOT C ONPeAeNeHHOCTbIO AenaTth Kakne-nmbo 3akito-
YeHusi. 0AHaKo obLasa cBogka pesynbTaTtoB, nNpvBefeHHas B Tabnuue 5. nokasbiBaeT BeCbMa BbICOKOE OTHOLLE-
HVe CTaHA4AapTHOrO OTKMOHEHNA K CpeAHeMY 3HauYeHu0. 3TO NPOUCXOAUT OT TOTO, YTO 3HAUYEHWe YyCKOpPeHus Ans
npnénuanTenbHo 1 % Bcex faHHbIX 3HAUYMTENIbHO BbIlLEe, YeM A1 OCTanbHbIX. Kak pesynbTtar, pacnpefenexuve
MMeeT SIBHYI0 aCUMMETPUI0 U XapaKkTepusyeTcsl PefKUMU NOSIB/IEHNSMU SKCTPEMaslbHbIX 3HAUYEHWIA:

b) pacnpegeneHve Ans ygapHoro BO34ENCTBMA Ha CTaHAAPTHbIN 27-MeTPOBbLIN Tpeinep Ha nnatgopme
B NPOL0/IbHOM HanpasfeHnn nokasaHo Ha pucyHke 11 n B Tabnuue 2. 3To pacnpeneneHne CooTBeTCTBYET Ha-
npasneHuntio Hanbosiee XecTKOoro BO3AeliCTBUA YAAaPOB, HO OHO He NpeAcTaBUTe IbHO C TOUKW 3peHNs npegenb-
HbIX BO34eNCTBUIA;

C) pacnpegeneHvie A5 YCKOPEHWS B NONepeYyHOM HanpaB/eHun nokasaHo Ha pucyHke 12 u B Tabnuue 3.
YpapHoe Bo3felicTBue B NoONepeyHoM Hanpas/ieHUN ABMSETCA HaVMeHee XXEeCTKMM Kak C TOYKM 3peHns npeob-
nafamoLmx 3Ha4eHNid yCKOpPeHus, Tak 1 C TOUKM 3peHns npefenbHblX BO3AeNCTBUIA:

d) pacnpefeneHve gna yCKOpeHus B BEPTUKa/IbHOM Hamnpas/ieHUn nokasaHo Ha pucyHke 13 v B Tabnu-
ue 4. YgapHoe BO3felicTBME B BEPTUMKa/IbHOM Hanpas/ieHUM NOXOXe Ha TO. YTO HabngaeTca BAO/b NPOAOb-
HOIi OCu BaroHa.

AHanus pesynbTaToB M3MepeHUii BU6paLuy No3BoWA YCTaHOBUTL CreaytoLlee:

a) Bubpauus B BEPTUKa/IbHOM HanpaB/ieHWN Ha Xene3HOLOPOXHOM TpaHcnopTe conocTaBuMMma C BU-
6pauveil npu ABMXEHUN Tpeiaepa No rOPOACKUM ymuam Wi aBToOMarncTpaasm UM HECKONIbKO Huxe. Xa-
pakTepucTUKN pacnpefeneHns NUKoBbIX 3HAYEHNA NpuBeaeHbl B Tabnuue 6. OTYET cogepXuT rpadinkm cnek-
TpasbHbIX MIOTHOCTEN MOLHOCTWN — YCpeAHEHHble 1 ornbaloLine no NMKoBbIM 3HavyeHnaM. Ornbarowasn ans
BEPTMKaIbHOM OCY NokasaHa Ha pucyHke 14. 13 Hero BUAHO, YTO BMOpauus B Anana3oHe 4acToT U3mepeHuli
Masio 3aBMCUT OT TUNa TPaHCNOPTHOro CPefCcTBa;

b) XapakTepucTuku BUOGpaLMu B NONEPeYHOM HanpasieHnn npueeAeHbl B Tabnuue 6. a ornbatoLas cnek-
TPOB nokasaHa Ha pucyHke 15. 1N pasHbIX TPAHCMOPTHbIX CPEACTB HabnogaeTca 60nbLLINI Pa3bpoc AaHHbIX,
4yeM B c/lyyae BMOpaLvmn B BEPTUKa/IbHOM HamnpasfeHun, HO 06LLMe 3aKOHOMEPHOCTH eLle NpocMaTpuBaloTCs;

C) xapakTepucTukm Bubpauuy B NPOAOSbHOM HanpasneHun npueBedeHbl B Tabnuue 6. a ornbatolias
CNeKTPOB NoKa3aHa Ha pucyHke 16. 3T cnekTpbl CUIbHO 3aBUCAT OT BUAA TPAHCNOPTHOTO cpeacTea. Hukakmnx
06LMX 3aKOHOMEPHOCTEN YCTaHOBUTL He yaaeTcs.
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4.5 Ypapbl 1 BU6pauus B ToBapHbIX BaroHax, No AaHHbIM AMepUKaHCKOW accoumnaunm
Xenes3Hblx Jlopor

lMockonbKy faHHOe uccnegoBaHve BO MHOTOM MOBTOPSET TO. YTO OMMCAHO B oTyeTe [3]. MOXHO OXU-
JaTb. YTO ero pesynbTaTbl 6yAyT aHaNOrM4YHbl U3N0XEHHbIM B 4.4. OAHOW 13 OCHOBHbIX Lienell uccnefoBaHuii
6bI/10 CpaBHEHME YC/TOBUI BO3AeiCTBMIA BUGpaL M B CTaH4APTHbIX BaroHax U BaroHax ¢ aMmopTU3aLuoHHbIMN
yCTpOCTBaMU, a TakkKe BbIsIBIEHME 3aBUCMMOCTU OT PacnofioXeHWUs BaroHa B Xesle3HO40POXHOM cocTaBe.
Kpome Toro, paccmaTpuBanachb 3aBUCHMOCTb XECTKOCTW BO3AEWCTBUS OT ero HanpasfieHns. OCHOBHbIM He-
JocTaTKOM NpuBeAEHHbIX B oTyeTe [8] AaHHbIX ABMAETCA, Kak U B NpebiayliemM uccnefoBaHun, oTCyTcTBune
cBefeHulii 0 ANUTENBbHOCTAX yAapHbIX MMMNYNbcoB. OCOBEHHO 3TOT HEAOCTATOK CKasblBaeTcs Mpu aHanvse
yapoB B NPOAO/IbHOM Harpas/ieHUu.

PesynbTatbl usMepeHuin BU6paLuy B cepenHe 1 B KOHLie BaroHoB 060MX TUNOB B BePTUKabHOM, NO-
nepeyHoM 1 NpPOoAOSIbHOM HanpaB/ieHUsaX nokasaHbl Ha pucyHkax 17—19. MNpuBefeHbl TONbLKO ornbatolyme
CNEeKTPOB MO UX MUKOBbLIM 3HAYEHUAM, MOCKOJIbKY UCXOAHOE npefcTas/ieHne faHHbIX B siorapumMnuyeckom
maclTabe no BepTUKasbHOW OCU 3aTpyAHAET NonyyeHne yCcpeAHeHHbIX CnekTpoB. B ananasoHe o 5 'y faH-
Hble BCEX YeTbipexX M3MepeHuin 6anskn mMexgy coboil, B TO BpeMs kak Ha 60see BbICOKMX YacToTax BuAHa
pasHuua Mexgy cTaHAapTHbIM BaroHOM 1 BaroHOM C aMOPTU3aLMOHHbIM YCTPOIUCTBOM. [laHHble n3mMepeHuli B
nonepe4yHoOM HanpasfieHUn MMetoT 60NbLINA Pa3bpoc, HO COrNacyloTCsa € faHHbIMY U3MEPEHW B BEpTUKa/b-
HOM HanpaBs/feHuu. HavmeHbLueli cornacoBaHHOCTbIO 06/1a4al0T AaHHble U3MepPeHnii B NPO40/IbHOM Hanpas-
neHun. EcTb Npu3Haku TOro, YTo ANA CTaHAapTHbIX BArOHOB UMENN MeCTO HEKOTOpble yAapHble BO34eNCTBuS.

Ha pucyHkax 20—23 1 B Tabnuue 7 npuBeAeHbl flaHHbIe 0 pacnpefeneHuy pasmaxos (3p.p) yAapHbIX YCKO-
peHwuii B cepenHe 1 B KOHLE BaroHOB 060MX TUMOB. V3 HUX BUAHO, Y4TO B C/lyYae CTaHAapTHOro BaroHa pasHuua
B y[apHbIX BO3feicTBNAX Cnabo 3aBUCUT OT MeCTa U3MepPeHusi, HO 3Ta pasHuULa CTaHOBUTCS CyLLECTBEHHOWN B
Cny4yae BaroHa ¢ aMOpPTU3aLMOHHbIM YCTPOCTBOM. YTO KacaeTcs npegesbHbIX (MakcuMasibHbIX) 3HaYeHWi, TO
pasHuua B XXeCTKOCTU A1 BarOHOB PasHbIX TUMOB Masa B BEPTMKa/IbHOM M MOMEPEYHOM HampaB/ieHusX, HO B
NpoAO/IbHOM Hamnpas/fieHUn B C/lyvae CTaHAapTHOro BaroHa 3HavyeHusi yckopeHus 6yayT B Tpu pasa 6osbLue.

4.6 Ypapbl U BUGpaLuus, Bo3felicTByolMe Ha poyapeiincpsl, nofgaHHbIM AMepUKaHCKOIA
accouvMauum xenesHolx Jopor

OpfHOW 13 OCHOBHbIX LieNei uccnefoBaHus, Takke B 3HAUNTENbHON CTeneHy NOBTOPSIOLLEro Te. YTO onu-
caHbl B [3] 1 [8]. 6b1710 cpaBHEHME YCI0BUIA BO3AENCTBMIA BUOpaLMn 1 yaapoB ANs poyapeiinepos Mogudmka-
unii MK IV 1 Mk V no pasHbiM HanpaeneHusm Bo3geincTens. Kak n B npefplayLinx nccnefoBaHnsix, OCHOBHbIM
HeJloCTaTKOM MpUBeAEeHHbIX flaHHbIX ABNSETCSA OTCYTCTBUE UHAOPMALMKN O A/IMTENBHOCTSAX YAapos.

Ha pucyHke 24 nokasaHbl BUOpauuoHHble oTKNukM poygpeinepos Mk IV n Mk V no Tpem ocsm. Mpu-
BeAeHbl TONbKO ornbaroLme CnekTpoB Mo UX NMUKOBLIM 3HAYEHUSIM, NOCKO/IbKY UCXOAHOe npeAcTaBneHne gaH-
HbIX B loraputhmMmnyeckom maclitabe No BepTUKaIbHON OCK 3aTpyAHSET NonyvyeHne ycpeaHeHHbIX CNeKTPOB.
BuaHa xopolas cornacoBaHHOCTb NOJTYyYEHHbIX Pe3ybTaToB, U3 KOTOPbIX ClefyeT, YTo Bubpauus B BepTH-
Ka/IbHOM 1 NOMepPeyYHOM Hanpas/eHNsX Bbile, YeM B NPOAOSIbHOM.

Ha pucyHke 25 nokasaHa thyHKUUS pacnpegeneHus pasmaxa yckopeHnus Bubpauun aAna poygpeiinepa
Mk V Ha vacTtotax 10 un 30 'y. CBogHasa uHdopmaumsa npveegeHa B Tabnuue 8.

4.7 JononHUTEeNbHblE UCTOYHUKN AaHHbIX

Hwxe nprvBefeH aHasin3 AaHHbIX U3 UCTOYHUKOB, 3aC/Ty)XXUBAIOLLMX [OBEPUS, HO /1 KOTOPbIX He 6bI/10 BO3-
MOXHOCTV NPOBECTN NOJIHYIO NpoLeAypy NPOBEPKM A0CTOBEPHOCTU. OH BK/TIOYEH B HACTOALLWI CTaHAAPT B NEpBYI0
ouepefb B kKauecTBe BCNOMOrate/lbHOro Marepuana a5 nogTBepxaeHns nHopMaLmmn n3 pyrux MCTOYHUKOB.

B otueTe [10] npmBeAeHbl CCbINKM Ha PaboTbl, B KOTOPbIX NOMyYEHbl AaHHblE 00 YAapPHbIX BO3AEACTBUSAX
npu MaHeBpupoBaHWM COCTaBOoB. [NpuBEAEHHbIE B OTYETE yAapHble CMeKTPbl BOCMPOU3BEAEHbI HA PUCYHKaX
26 1 27. OHM OTHOCATCSA K yAapam Ha pasHbIX CKOPOCTAX MeXAy BaroHaMu, CHabXEeHHbIMW KakK NPYXUHHbIMU,
Tak 1 ruapasanyeckumu noraowanwmmm annaparamu. Ha pucyHkax XopoLo BuaHa pasHuua, obycnoBsrieH-
Hasa pasHbIMU KOHCTPYKLMAMM MOTIOWAaoLWmX annaparos.

AHanu3 Bubpaumu, BbINOHEHHbIN B oTYeTe [11]. cneumdmryeH, YTo He N03BO/IAET CONOCTaBUTb €ro pesysbTa-
Tbl C A@HHLIMU APYTMX UCTOYHWUKOB. B oTyeTe cchopmmpoBaHbl MOAE bHbIE CNEKTPbI UCTbITaTeIbHbIX BO3AeACTBUIA
(cMm. pucyHOK 29). koTopble 0606LWatoT faHHbIe 4719 TPaHCMOPTHbLIX CPeACTB pasHbIX BUAOB. MNpefcTasBieHHas B OT-
yeTe nHhopmauus 06 yaapHbIX CreKkTpax conocTasuma CAaHHbIMU APYTUX NCTOYHMKOB. Y AapHble CnekTpbl Nosy-
YeHbl ANs cobbITUI ABYX BMAOB: NMOBTOPSOLWMXCS (Npoe3a Yepes pefbCoBble CThIKW, Yepes CTPesioyHble NnepeBo-
[bl) U CyYaiHbIX (CTO/IKHOBEHWSA NPU MaHeBPUPOBaHWK), NpefcTaBeHHbIX Ha pucyHkax 30 1 31 COOTBETCTBEHHO.
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Ha pucyHkax 32—34 nokasaHbl HaIOXEHHble APYr Ha Apyra CnekTpbl BUGpaumu, AeicTBytoLWein B Npo-
[O/TLHOM. MOMepPeYHOM U BEPTUKA/IbHOM Hamnpas/ieHUsAX COOTBETCTBEHHO, U3 cTaHfapTa [12]. Ha kaxgom pu-
CYHKe nokasaHbl CNeKTpbl 415 XeNe3HOLOPOXHbIX NyTei cpefHero, BbICOKOTO U OYeHb BbICOKOTO kayecTsa npu
pa3HbIX CKOPOCTSAX ABMXEHUS cocTasa. MMolyYeHHble AaHHbIe XOPOLLO COracytoTcs Mexay coboid. Ha pucyHkax
35 1 36 nokasaHbl ygapHble CnekTpbl AN NPoAO/IbHOV 1 BEPTUKaIbHOWM Oceid, NonyyeHHble ANA ABYX pasHbIX
CKOpOCTell coyAiapeHuns BaroHoB. PasHunua mMexgy aTuMn cnekTpaMmu Takke XOpoLUo coriacyeTcs ¢ OXugaemMon.

Ha pucyHke 37. B3sTom 13 [13]. nokasaH OTKAVK BMOpaLMN B BEPTUKaSIbHOM HanpasBfieHWn Ans ABYX
Xee3HO40POXHbIX TPAHCMOPTHLIX CpeAcTB. OfHAKO 3TV AaHHble MOIN BbITb, B CBOK O4Yepe/b, NoslyyeHbl 13
JaHHbIX oTyeTa [8].

5 ConocTtaBneHune gaHHbIX U3 pa3HblX UCTOYHUKOB

BONbLWMHCTBO AaHHbIX, paccMaTprMBaeMbIX B HACTOSALWEM CTaHAapTe, AEMOHCTPUPYIOT XOPOLUYI corna-
COBaHHOCTb He TOMbKO B Npefenax 0fAHOro0 UCTOYHMKA, HO Takke 1 No pasHbiM UCTOYHUKaM. Hu gnsa kakoro u3
MCTOYHMKOB MpeAcTaB/ieHHble B HEM [aHHble He OT/IMYalTCA OT AaHHbIX U3 APYTNX UCTOYHUKOB HACTOJIbKO,
4YTO6bl NOCTaBUTb MX AOCTOBEPHOCTb NOA COMHEHUe. B To Xe Bpems, X0TS 60/bLUMHCTBO AAHHbIX MOyYeHbI
NS OQHON TPAHCMOPTHON CUCTEMbI M 13 OHOTO M TOTO XXe areHTCTBa, B HUX COAEPXMUTCA He Tak MHOro MHhop-
Mauumu. AonycKalLwein HenocpeACcTBEHHOE COMOCTaB/EHME.

Bce ucTouHMkM noaTBEpPXKAAOT 06LMe 3aKOHOMEPHOCTU, CBA3aHHbIE C yaapamy Npu MaHeBpuMpoBaHUn
cocTtaBoB. PopMa ¥ NUKOBbIE 3HAYEHUSI yAAPHbIX UMMYNbCOB B 3HAYNTENILHOW CTENEeHW 3aBUCSAT OT CKOPOCTU
coyJapeHus, a Takke oT Tuna norsolarlLero annapara. Havbonee 3HaunMbIM hakTOpoOM SABNSIETCSH CKOPOCTb
coyjapeHus, o4Hako pasHuua mexgy cTaHZapTHbIMU (MPY>XXUHHBIMW) U TMAPABAMYECKMI NOTIOLaLWMMN
annaparamu Takke XOpoLo 3aMeTHa Kak No abCosoTHbIM 3HAYEHNAM YCKOPEHUs, Tak U no hopme yaapHoro
uMmnynbca. B uenom ans ygapHbIX yckopeHuii Habio[aTcs O4HU 1 Te Xe 3aKOHOMEPHOCTU He3aBWCMMO OT
MCTOYHMKA, Yero u cnefoBaso oXuaaTb BBUAY TECHOW 3aBMCMMOCTY yAapHOro umnynbca oT nepegaBaemMoit
NpyU CTONIKHOBEHUN KUHETUYECKOW SHEPTUN.

B paccMOTpeHHbIX UCTOYHMKAX NPeACTaB/IeHO TOMbKO HE6O0/bLLIOE YNC/O YAapHbIX CNEKTPOB, NpU 3TOM
nx hopma XOopoLUOo corfacyeTcs € AaHHbIMU O CKOPOCTW ydapa v TMNOM nornoljarlero annapara. Tosbko
B OIHOM UCTOYHUKE cofepxarcsa ceefeHus o hopme 1 A4NTENbHOCTU yAapos. B HeM gnnTenbHOCTb yaapa
(B MpoAo/bHOM HanpaBfieHuU) BrMosiHE 060CHOBAHHO COMOCTaB/IEHA CO CKOPOCTbIO coypapeHus. Takke no-
KasaHo. 4To popma ygapHoro nMnysbca 6yget 6/am3ka K NoaycuHycouae B cayyae npyXuHHOro oydepa, a B
cnyyae annapaTa ruapasnnyeckoro Tuna 6amska k TpaneuengancHoil. STOT BbIBOA NOATBEPXAAETCS pesy/b-
TaTamu Apyrux uccriegoBaHuil.

[Opyroii Bug yaapHbIX BO34eNCTBUA, PACCMOTPEHHbIA B MCTOYHUKAX, CBA3AH C COyAapeHusMU Mexay
BaroHamu nNpu ABMXEHUW cocTaBa B pesy/bTare CTparmBaHns. TOPMOXEHUA U ABWKEHUA NOA YKNOH. MOXHO
cfienaTb BbIBOA, YTO XECTKOCTb YJapoB CBA3aHa C BMAOM CLEMKU U YCNOBUSMU TOPMOXEHNs — oHa byaet
MUHMMasbHa A8 BaroHOB, MMELUX TOPMO3HOE YCTPOMCTBO M XECTKyt cuenky. ViHdopmaums o AaHHbIX
BMAAX yAapHbIX B3avMOAeNCcTBUlA Takke nNpeAcTaBeHa B BeCbMa OrpaHM4eHHOM 06beMe, HO Te flaHHble, YTO
MMEITCH, HaX0AATCA B XOpOLUEM corfacuy Mexzay co6oi.

[JlaHHble 0 BMOPaALMOHHbIX BO3AENCTBMAX U3 pasHbIX UCTOYHUKOB Takke HaxoAsTcs B XOpOLleM corna-
cun. Pa3Hble NCTOYHWUKN MOKAa3bIBAOT, YTO U3MEHEHNS BMOPALMUN 1 ee 3HAYeHUSA 3aBUCAT OT TUNa TpaHcnopT-
HOro cpefcTBa U B 0COGEHHOCTU OT TMa ero noAselnBaHns. B 601bLLNHCTBE NCTOYHUKOB paccMaTpmBaeTcs
Bnbpauus B guanasoHe Ao 30 'y, Xopollee cornacme gaHHbIX B 3TOM Anana3oHe obecneynBaeTcs gaxe npu
TOM. YTO UX He BCEerga MOXHO JIErKO CONOCTaBUTb C KAYeCTBOM CUCTEMbI MOABeLLUMBaHNA. EANHCTBEHHBIM UC-
TOYHMKOM. JaHHble KOTOpPOro OT/InYatlTCA OT Apyrux, Aensetcs [12]. 3To MOXeT 6biTb 06BACHEHO TEM. YTO B
HeM npejcTaBneHa Bu6pauvs B 6onee WNPOKOM gnanasoHe yactoT go 2000 My, Mpu ymeHbLlieHnn gnanaso-
Ha aHanusa faHHble 3TOro NCTOYHUKA CTAHOBATCA CONOCTaBUMbIMU C APYTUMUA.

WccnepoBaHue yaapHbIX BO3AEWCTBUIA Npeanonarano NpoBefeHne BEPOATHOCTHOrO aHanusa Ans onpe-
[eneHns CTaTUCTUYECKMX XapaKTeprnCcTMK YCKOPeHUs 1 NOSIBNIEHNS CO6bITUIA. B psge nccnefoBaHnii pesynbratbl
npeAcTasrfieHbl B BUAE yAapHbIX cnekTpos. Oba nogxoda ABAAKOTCA OCTATOYHO 060CHOBAHHBLIMU, HO HU OAHO
13 yKa3aHHbIX NMpeACTaB/IEHNIA HEMb3A cUMTaTb NCUYEPTbLIBAIOLLMM C TOUKM 3PEHUS NOMHOTLI HGopmauun. Mep-
Bblii NOAX04 MO3BOMAN NAEHTUNLMPOBATL NOSB/EHNE YAAPHOIO BO3AeNcTBmA. Mpy 3TOM ycTaHaBIMBasICA He-
KOTOPbIli NOPOroBbI YPOBEHL, NPU NPEBbILLEHNN KOTOPOro HauYMHaNUCh c60p U aHanus faHHbIX. OfHakKko nosny-
YeHHble faHHble MOr/M 6bl ObITb MPUMEHUMbI AN151 ONPeAeNeHNs XXECTKOCTU yAapoB TO/IbKO B TOM c/lyyae, ecnm
6bl 418 HUX BblNa yKkasaHa yacToTa yAapHbIX BO3AENCTBMIA. DTO ObINO CAEMaHO B ABYX M3 paccMaTpuBaembix
nccnefoBaHuii, HO faHHble HU OHOTO U3 HUX HE MOTYT ObiTb UCMNOMb30BaHbl AN POPMUPOBAHUS XECTKOCTM
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TECTOBOrO YAApHOro BO3AENCTBMUS, NOCKOJ/IbKY He ABNSIOTCS penpe3eHTaTUBHbLIMU A1 COBPEMEHHON NPakKTUKK
ynpasfieHns ABMXEHVEM MO XenesHbiM goporam. Mo pesynbTaTam CTaTUCTMYECKOro aHasm3a 3HauyeHuid ycko-
PeHns MOXHO cAenaTb BbIBOJ, YTO VX pacnpefenieHne ABISeTC HeraycCoBCKUM M aCMMMETPUYHbIM. 3T0 06y-
CNOBMIEHO CU/IbHLIM B/IMSIHUEM OTAE/IbHbIX 3KCTPEMA/IbHO XECTKUX YCNOBUIA BO3AECTBMS U O6BACHSET 60/1b-
LLIOe OTHOLLEeHWe CTaHAapTHOro OTKNOHEHNA K CpeAHeMY 3HadeHuto. MoCKoIbKy YacToTa aKCTPeMasbHO XeCTKUX
yCNOBWIA HEBEeNvKa, AOCTOBEPHOCTb pacnpeesnieHus B 06n1actu 60MbluMX 3HAYEHUA BUGpaumun Takke byget
HW3KO. HO HW B OHOM M3 UCTOYHWKOB HET faHHbIX O MOrPELUHOCTSIX MPOBEAEHHOrO CTAaTUCTUYECKOTO aHa/In3a.

Bo Bcex uctoyHukax (3a ucknwouveHvem [11]) B kayecTBe cpefcTBa aHanusa Bubpauuu Bbl6paHO no-
CTPOEeHMe CnekTpasibHON NAOTHOCTU MOLHOCTY yCKOpeHusi. ATo npeacTasBnseTcsa 060CHOBaHHbLIM MpW Uccne-
[OBaHMM CTalMoHapHOW B1UGpaLun, nMeroLeli MecTo Nocne JOCTMXEHUS TPAHCMOPTHLIM CPeACTBOM YCTaHO-
BUBLLECA CKOPOCTMN ABMXeHNA. OgHaKo AaHHbIA NoAxoA He BMOSHE YMECTeH Npu aHasim3e HecTauMoHapHoi
BMOpaLmmn, oco6eHHO KorAa BO3MOXHbI YJapHble BO3AEWCTBUS Ha HU3KUX CKOPOCTAX ABWXeHUs. [pocToi
CrneKTpasibHbIli aHann3 criaxusBaeT 3pekT Taknux Bo3AeiCcTBUA. UTOGbI n3bexaTb 3TOr0, B HEKOTOPbLIX WC-
CNefoBaHNAX MOMUMO NOCTPOEHNSA 0BbIYHBIX CMEKTPOB UCMO/Ib30BASICA TAKKE PEXUM YAEPKaHUSA «NUKOBbIX»
cnekTpoB. bonbluias pasHuua mexgy cnektpamu aTux ABYX BUAOB MOKa3biBAET, YTO pPaCCMOTPEHWEe AaHHOro
acrnekta BeCbMa BaxHO. B HacToslem ctaHgapTe B OCHOBHOM MpeAcTaBfieHbl CNEKTPbl, NMOCTPOEHHbIE MO
MMKOBbLIM 3HAYEHNAM aHcamb61a cnekTpoB. OfHaKo BO3AeNCTBUSA, COOTBETCTBYIOLLME TakMM CNeKTpam, He Ha-
61104at0TCA B TeUeHne 4/IMTeNIbHOro BpeMeHU Npu nepeBo3ke rpy30B, NO3TOMY BOMPOC O TOM. MOXHO NN WX
MCnonb30BaTb B KAYECTBE OCHOBbI A1 ONPeAEeNeHNs XEeCTKOCTN TeCTOBbIX BO3AENCTBUI B COBOKYNHOCTU C
4acToTol yAapHbIX COObITUI, HyXAaeTca B JOMOMHUTENbHON NpopaboTke. [aHHbIX, UMEIOWNXCA B paccMo-
TPEHHbIX UCTOYHMKAX, ANA 3TOr0 HELOCTATOYHO. MOXHO OTMETUTb, YTO MUKM B CMEeKTpax yalle BCero BcTpe-
yalTca Ha yactoTax okono 3 Iy 1. Kak npasuno, B guanasoHe mexagy 1 v 5 'y, Psag 06bI14HO NpuMeHsieMbIX
CpefCcTB M3MepeHuii (coyeTaHuii akcenepomeTpa C ycTPOiCTBOM (DOPMMPOBAHWNA curHana) He Bcerga obe-
cneynsaeT Tpebyemyto TOUHOCTb M3MEPEHNIi B yka3aHHOM Anana3oHe. 13 pacCMOTPEeHHbIX 0THETOB He BCerga
AICHO, ObINIO NN ANA MCCNefoBaHMA UCNOIb30BAHO CPeACTBO M3MeEpEHUiA, obecneynBatolLee HeO6X0ANMYIO
TOYHOCTb. Kpome Toro, usmMepeHus B CTO/b HW3KOM Auana3oHe 4acToT AN1A obecneyeHuss JO/MKHOW cTatu-
CTUYECKOW TOYHOCTW TPeBYHT NoyyYeHns 3anvcei 60NbLOoV 4IMTeNbHOCTU. B 3TOM OTHOLWEHUN HW OAHO U3
NpUBEAEHHbIX NCCNeA0BaHNA HENb3s cunTaTb BMOMHE YAOBNETBOPUTE bHbLIM.

6 OnucaHue yCnoBUA AMHaAMNYECKUX BO3AEACTBUI

KonunuyecTBeHHOE onucaHne ycnoBuii AMHaMUYECKUX BO3AENCTBUI HE NMPUBEAEHO HU B OAHOM U3 pac-
CMOTPEHHbIX B HACTOAWEM CTaHAapTe UCTOUYHUKOB. Bonee Toro, ecnu Gbl faxe Takue AaHHble GblIv npuse-
A€Hbl. BO3HUK 6bl BOMPOC O BO3MOXHOCTU UX NPUMEHEHUA B OTHOLUEHUN APYTUX CUCTEM XKele3HO40PO0XHOro
TpaHcnopTa. B npuHuune, npy nepeBo3Kax Xene3HoA0POXHbIM TPAHCMOPTOM CYLLECTBYIOT TpM TUNa BO3Aeii-
CTBUIA, KaXKAbIi U3 KOTOPbIX CBSI3aH CO CBOMM MEXaHW3MOM BO36YyxaeHus. MepBblii TUN — yaapsl, UMeloLLve
MeCTO npu mMmaHeBpMpoBaHUK COCTaBa, BTOp0I7I — yAapbl Npu ABMXEHUN coCTaBa BCeACTBME MeXBarOHHbIX
CTO/IKHOBEHWIA, TpeTuii — Bnbpauusi, BO3HMKaLWaa Npu ABMKEHNM TPAHCNOPTHOIO CPOACTBA MO PeslbCOBOMY
nyTu. iccnefoBaHnsa nokasanu, YTo peasibHas XecTKOCTb A1 BCeX TpexX TUMNOB BO3AeCTBUIA 3aBUCUT OT 0CO-
6eHHOCTeN paboTbl CUCTEMBI XEe3HOA0POXHOro TpaHCcnopTa 1 kayecTBa BaroHOB.

XecTkocTb yaapoB B NMPOAO/IbLHOM HarnpaBfeHWUU, NOSBASIOWMXCA NPU MaHEBPUPOBaHMWM COCTaBa, 3a-
BUCUT OT CKOPOCTU CTOSIKHOBEHMS!, a Takke OT Thna UCnosb3yemoro norsolatollero annapara. s saroHa ¢
MPYXVWHHbIM amMopTU3aTOPOM XapakTepHO MakcumasibHOe MUKOBOE 3HauyeHue ycKopeHus npu dopme yaapa,
6113KOI K nonycuHycouae. Vicnonb3oBaHne rmapaB/Myeckoro amopTusaTopa no3BoMseT CMArYMTbL yaapHoe
BO3AelicTBEe B GO/bLUE/ CTeneHu, HO 3a CYET 3aMeTHOro YBe/IMYeHWst AIMTEeNbHOCTU YAApHOro MMMynbeca.
B atom cnyyae dopma mmnynbca 6av3ka K TpaneuengansHoi. 4ns nornowarouwero annapara ni6oro tuna
NMKOBOE 3HAYEHWE U A/IMTENIbHOCTb UMMY/IbCa CUMIbHO 3aBUCAT OT CKOPOCTU coyaapeHus. OTMEYEHO, YTO YCKO-
peHve B BEPTUKa/IbHOM HanpaBfieHUn Npu6am3nTensHo B 1.5 pasa Bblle, YeM B NPOAO/SILHOM (3TO 3aBUCUT OT
BbICOTbI LIEHTpa TSXECTW NepPeBO3NMOro rpy3a OTHOCMTE/IbHO MOT/IOWAOLLErO annapara), HO Npu 3TOM AJn-
Te/IbHOCTb UMMYy/ibca Kopoye 1 cocTaBnsieT 0kosio 10 Mc. VIMnynbCbl B NONEPEYHOM HamnpasB/ieHUU UMEIT Npu-
6M3NTE/IBHO T€ e MUKOBbIE 3HAYEHWUS, YTO 1 B MPOAO/ILHOM, a UX A/ITEeNbHOCTL COCTaBASET 0KOs10 20 MC.

OCHOBHbIM NapamMeTpoM, OnpefensoWmMM XeCcTKOCTb YAapHOro BO3AENCTBMA NPU MaHeBPUPOBaHMWM,
SIBNAETCA CKOPOCTb COyAapeHus B NPOAOSILHOM HanpaBfieHun. DTOT napameTp HenocpeacTBEHHO CBsi3aH
C NPaKTMKOW paboT B KOHKPETHOWN CUCTEME XEeNe3HOAOPOXHOro TpaHcnopTa. Mo-BMAYMOMY, MakCcMmasibHast
CKOPOCTb CTO/IKHOBEHUS MMEEeT MecTO, Korja OA4MHOYHbIA BaroH CTaslkKMBalT C APYTMM A1 YCKOPEeHUs npo-
Leaypbl MaHEBPUPOBaAHUS. ITO ABNSIETCS 0ObIYHON NPAKTUKON NpU NepeBo3Ke MUHEPAsIbHOTO CbIpbsi, HO HE
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NPUMEHAETCS, €C/IM TPAHCMNOPTUPOBKE MOANEXUT Kakoli-nnbo LeHHbI rpy3. B [10] npuBeaeHbl pe3ynbtathbl
[aBHUX 1ccnefoBaHunii, Koraa CKopocTb coyaapeHust gocturana 15 km/u, a B [1] yka3aHbl CKOpOCTU coyaape-
HuA 0o 20 kw/u. B 6onee coBpeMeHHbIX MCCnefoBaHusiX, NpoBeAeHHbIX Ha Tepputopumn CLUA, paccmatpu-
BalTCA COyAapeHnsi CO CKOPOCTbIO A0 11 km/4. CoBpeMEHHasi nmpakTuka MaHeBPMPOBaHMA XapakTepusyeTcs
TEeM. YTO BaroHbl (Kak NpaBu/io, CHaGXeHHbIe NOroWakLLMMK annapaTtamMmy rmapaBanyeckoro Tuna) ocTarTes
CLeneHHbIMU C JIOKOMOTMBOM WU C APYTMMU BaroHamu. B aTom criyyae ckopocTu coyfapeHusi 6ygyT MHOTO
HUXEe M COCTaBNATb A0 3 KM/Y (XOTS HAAEXHbIE UCTOYHUKM MHOopMaunu, KoTopble MOrM 6bl 060CHOBaTb
[aHHYI0 OLEeHKY, OTCyTCTBYIOT). CyLlecTBYeT v Takoli BapuaHT, Korja BaroHbl OCTatOTCA MOCTOSIHHO Ha CBOMX
MecTax, U UX NepecTpoeHne He fonyckaeTcs. Takas npakTuka siBNsSieTCs HOPMaTMBHON ANS cTpaH 3anagHoii
EBponebl, a Takke A1 HEKOTOPbIX APYTMX CTpaH Mupa.

B uesioMm umetoLmecs aHHble NO3BOJISOT ONPeAeNnnTb yaapHble YCKOPEHUS 47151 KOHKPETHbIX CKOPOCTE
coyapeHns 1 pasHbiX TUMOB NOr/oWaKLnX annapaTtos. Ho npu aTom octaeTcs npobnema onpegeneHuns
peasibHbIX CKOpocTel coyaapeHus. O4eBUAHO, YTO NPakThKa HEKOTOPbIX CUCTEM XXeNe3HOAOPOXKHOro TpaHc-
nopTa He AonyckaeT nofo6HbIX CTOSIKHOBEHWI BOBCE, B TO BPEMS Kak B APYr1X A0MNYCKATCA COyAapeHns npu
CLLen/IEHNN BaroHOB Ha HM3KOM CKOPOCTU. B HEKOTOPbIX cucTemMax 6osiee He UCMOJb3YHTCA TPAHCMOPTHbIE
CpeAcTBa € NPYXVMHHbIMM amopT13aTopamm 3a UCK/TIYeHneM BaroHoB. NpeaHa3HaveHHbIX 415 MepeBo3ok Mu-
HepasibHOro CbIpbS.

CoyfapeHusi Mexzay BaroHamu npu ABVXEHUUN XENE3HOA0POXHOro cocTaBa UMeT 60/bLIniA adhdekT
npu HeXeCTKol cuenke. [INs cnyyaes XeCcTKOW CLEenkn yaapHble BO34eNCcTBUS MOXHO BOO6LLe He paccMmaTpu-
BaTb. @ OrpaHMynNTLCA TOMIbKO MCCrefoBaHMeM BO34eicTBus Bubpaumun. Kpome Toro, yaapHbie BO34eiCTBUSA
npy TPaHCMOPTUPOBAHUUN TPY30B CMSArYalTCAa NpPU UCNONb30BaHUMW TMAPAB/INYECKMX aMOpPTM3aTOpOB BMECTO
NPYXWHHbIX. B 60ONbLUMHCTBE CyyaeB yJapHble YCKOPEHUS AN BO3A4ENCTBUS [aHHOT0 TMna He NpeBbilakT
1 . XKecTKoCTb BO34eNCTBUS MUHMMA bHA A1 BaroHOB C TOPMO3HOI CUCTEMOI M XXECTKOW CLENKON, 1 Takoe
coyeTaHve B NocnefHUe rofbl CTAHOBUTCS HOPMOIA. B HEKOTOPbLIX CUCTEMAX XeNIe3HOA0POXHOIO TpaHcnopTa
60/1ee He foMycKaeTCs NCNOJIb30BaHNE XeTe3HOA0POXHbLIX COCTABOB C HEXECTKOW CLENKOW 3a UCK/TII0YEHUEM,
BO3MOXHO, C/ly4aeB NepeBO3KN MUHEPAsIbHOIO ChIpbS.

B uccnefoBaHusix oTMeYaeTcs, YTo BUOGpaLns Ha Xese3HOL0POXHOM TPaHCNopTe 3aBUCUT OT CUCTEMbI
noZBeLUNBaHNA BaroHoB. Hanbonee XecTkue yc/noBus BO3AENCTBMA UMEKT MECTO A/11 BaroHOB C MpPOCTbI-
MW MPYXWHHbBIMW amopTusaTopamu. Takue BaroHbl MOTYT ObiTb MUCMOJ/Ib30BaHbl A8 MEepPeBO3KN MUHepaslb-
HOTO CbIpbsl, OAHAKO TPaHCNOPTUPOBaHUEe 60/1ee LeHHbIX FPy30B TpebyeT NpMMeHeHus 60/1ee COBEpPLUEHHOM
noasecku. B no6om cnyyae npeobnagatoLiein ABNseTcs HU3kovacToTHas BMOpaums, cocpefoToueHHas npe-
MMYLLECTBEHHO B Anana3oHe oT 2 ao 3 U, 1 B 6OMbLIMHCTBE OTYETOB yKa3biBaeTCs, YTO MpaKTUYecku Bcs
BMGpaunoHHas aHeprns cocpefoToyeHa B gnanasoHe Humxe 30 u. MMrKoBble 3HAYEHWNS CMeKTpasibHOW MoT-
HOCTW MOLLHOCTU YCKOpeHUs gocturatoT 3HadyeHus 0.4 y2/I'y. O6bI4HO HabngaeMasn BubpaLnma makcumanbHa
BONb BEPTUKaNbHOW ocu. UyTb HWke BUBpaLumsa B nornepeyHoM HanpasieHun. UTo kacaeTcs BuOpauuun B
NpPOAO/IbHOM HanpaB/fiEHWU, TO OHA 3HAYMTE/IbHO HWXKE ABYX OCTasIbHbIX.

0630p faHHbIX, NPUBEAEHHbIX B 0TYETax, He NO3BO/IAET C ONpPeAeNeHHOCTbLI0 NOATBEPAUTL UX BbIBOAbI
0 TOM, Kak MMEHHO BMSIET CUCTEMA MOABELLMBAHNSA BaroHa Ha nepefaBaemMyto Bubpauuo. Moyt Bce NUKK
OTK/MKa Nnexart B guanasoHe oT 1 ao 5 Ny He3aBMCUMMO OT TUna NoABECKU. V3 3TOro MOXHO MpeanonoXuTb,
4YTO COBGCTBEHHAs YacToTa NoABeckn cnabo BAMSET Ha OTKNUK. Bubpauus B 4aHHOM AMana3oHe 4acToT npak-
TMYECKN MOJIHOCTLI OMpefensieTcs KayecTBOM PEesibCOBOro MyTW, @ He XapakTepucTukaMu BaroHa. MOXHO
oXuaaTb, YTO yNydlleHHas cucTema noAgeluvBaHus B 60/bLuel cTeneHn ocriabnseT BbICOKOYACTOTHYHO BU-
6pauyio U CNYXWT 3aLUTON OT yaapoB.

7 ConoctaBneHne ¢ M3K 60721-3-2:1997

Ha pucyHkax 38. 40 n 42 nokasaHbl XXeCTKOCTW BUOGPALMOHHOIO BO3AeNCTBUSA, onpeaeneHHble B MOK
60721-3-2:1997 ana cTauuMoHapHoi cnydvaliHoii Bubpauun [Tabnuua 5. kateropusa b)]. ona cTtaumoHapHoi
rapmoHuyeckoin Bubpauun [tabnvua 5. kateropusa a)] n Ana HectauuMoHapHoi Bubpauun [Tabnuua 5. ka-
Teropusa c)] COOTBETCTBEHHO AN BCEX BUAOB TPaHCNOPTUPOBAHUA 6€30THOCUTENIbHO BUAA TPaHCMOPTHOrO
cpefcTBa. MoCKoNbKY CTaHAapT XxapakTepusyeT obLie ycnoBMSA BHELHWUX BO3AENCTBUIA, B HEM OTCYTCTBYIOT
pekoMeHAauuy No NPOAO/HKUTENBHOCTU WK MO YACY TECTOBbLIX BO3AENCTBUIA.

B ctaHgapTax cepuu [15] cogepxaTcs ypoBHW TECTOBbIX BO3AeiCTBUIA BUGpaLuv 1 yaapa Ans UMUTUPO-
BaHWS YCNIOBMIA TPAHCNOPTMPOBAHWSA, U 3TV YPOBHM OT/IMYHAKOTCA OT YCTaHOB/EHHbIX B M3K 60721-3-2:1997.
XecTtkocTn Bo3gelicTBMA no [15] nokasaHbl Ha pucyHkax 39. 41 n 43 COOTBETCTBEHHO ANS CTauMOHapHON
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cnyyaiiHoi Bubpauumu, ctauroHapHOR rapMoHMYeckoin Bubpauum n yaapos. Mpu 3TOM onpegeneHbl 4nTenb-
HOCTb TECTOBOrO BO3AENCTBMA BMOPaL UM M YNCNO NpUiaraeMbixX yaapos.

Mockonbky B M3K 60721-3-2:1997 wn [15] ycTaHOBNEHbl pa3Hble YPOBHW BO34EWCTBYSA, BOMPOCHI CO-
rnacoBaHust 3aTUX ABYX AOKYMEHTOB pellatoTcs B [17]. B HeM pekomeHayeTcs npu MoAenupoBaHun Bubpa-
LIMOHHBIX BO3AeiCcTBMIA obpawarbes K [15]. OgHako ANS cryvyaeB yaapHbiX BO3feicTeuil B [17] B KauecTBe
pelleHns NpesoXeH TPETU BapnaHT, NoKa3aHHbIW Ha pUCYHke 44.

B M3K 60721-3-2.1997 BBefeHbl TpU K1acca TPaHCNOPTHbLIX CpeAcTB, 0603HauYeHHbIX 2M1.2M2 1 2M3,
C BECbMa KpaTKMM MOSICHEHVEM, KaK UMEHHO OCYLLeCTBNSAETCA kKnaccudukauusa. TemM He MeHee B OTHOLLEHUN
Xes1Ie3HOLOPOXHbIX TPAHCMOPTHBLIX CPEeACTB MOXHO CUATATD, YTO:

- 2M1 BK/toYaeT B cebsi TPAHCMOPTHbIE CPeACTBA C HEXECTKOW NOABECKO;

- 2M2 BrtoYaeT B cebs TpaHCNOPTHbIE CPeACcTBa C HEXECTKON MOABECKOW U amopTusaTopaMu cneuu-
aNbHOI KOHCTPYKLWW ANS CMArYeHNs yaapos;

- 2M3 Bk/toYaeT B cebs TpaHCNOPTHbIE CPeACTBa C XECTKOV NOABECKOM, BK/IOUAS XECTKMe NOornoLato-
Lue annapartbl.

PesynbTaTbl uccnegoBaHuii, pacCMOTPEHHbIE B HacTOsLWEM CTaHAapTe, nokasbiBaloT, 4TO nofobHas
Knaccudukaums He oTBeyaeT NOTPEOHOCTAM cerofHsAWHero AHA. o ymonyaHuioo ycnosus TpaHcnopTuposa-
HUA NpegnaraeTca OTHOCUTBL K KaTeropuu 2M3 1 UCNosib30BaTh Kateropuio 2M2 ToNbKo 4151 0COBbIX Cllyyaes.
OpHako cerofiHsi B 60/1bLUIMHCTBE CUCTEM XENe3HOA0POXHOro TPaHCNoPTa UCMO/b3YHOT BaroHbl C XXECTKOW aB-
TOCLLENKON. HeXeCcTKol NoABecKoi 1 rmapasamyeckumy 6ytepHbIMy YCTPONCTBaMuU. B 60MbLUMHCTBE CUCTEM
OrpaHuyeHbl CKOPOCTU COYAApPEeHWn MpW MaHeBpMPOBaHWM, a B HEKOTOPbIX Takue coyfapeHus WUCKIHYeHbl
NOMHOCTbIO. 03TOMy B HacTosuiee Bpems 6o/ee peasMCTUYHO OTHOCUTL YC/I0BUSI TPaHCNOPTUPOBAHUS NO
YyMONYaHUio K knaccy 2M2.

PaspgeneHne B M3K 60721-3-2:1997 eCTKOCTM BO3AENCTBUS NO TPEM KaTeropusiMm (cTauuMoHapHas ciy-
YaiiHas Bubpauusa, cTauuoHapHas rapmMoHMyeckas Bubpauusa v HecTauvwoHapHas Bubpauus, BkaYas yga-
pbl) OT/IMYAETCS OT XEeCTKOCTel BO34elCTBUA, NPefyCMOTPEHHbIX Npoueaypamu ucnbitTaHuii no [15]. B M3K
60721-3-2:1997 aBa cTaUMOHapHbIX TECTOBLIX BO34eiCTBUA (C/lyyaiiHOe M rapMOHMYecKoe) paccMaTpuBa-
I0TCA B KauecTBe a/lbTepHaTUB. HuKe paccMaTpuBaeTCs, HACKO/IbKO yKa3aHHOe pasfesieHne Mo Kateropusam
060CHOBAHO C TOYKW 3PEHUSI CETOAHSLIHUX NPeACTaB/eHWA 0 peasbHbIX AVHAMUYECKUX BO3AENCTBUAX Ha
XeNe3HOA0POXHOM TpaHCNopTe M BO3MOXHOCTER COBPEMEHHOIO MCMbITaTeIbHOr0 060pyA0BaHUS.

1. CnyvaiiHas Bu6pauus. B kauecTBe TeCTOBbIX AMHAMUYECKUX BO3AENCTBUIA 06bIYHO BbIGUPAKOT rayccoB-
ckve cnyyaiiHble NpoLecchl (XOTA HU O4HO M3 paccMaTpuBaeMbIX B HACTOSILLEM CTaHAapTe MCCefoBaHui He
[aeT OCHOBaHwWi ansa 3Toro). 13 AByx BapnaHTOB TECTOBbIX BUOPALMOHHBIX BO3AENCTBUIA 3TOT NpeacTaBnseTca
Hanbosnee peaMCTUYHbIM. OAHAKO NPV 3TOM HWXHAS rpaHvLUa guana3oHa 4yacToT UCMbITaHUA NPUXOANTCA Ha
BEPXHIOKO TPaHuULly AnanasoHa, B KOTOPOM COCpeAO0TOYeHA MaKCMMasibHas 3Heprns Bubpauun Ha XenesHopao-
POXHOM TpaHcnopTe. Ha HUxXHel rpaHunLe AnanasoHa YacToT UCMbITaHUA aMnNanTy bl NepeMeLLeHNs 1 CKOPOCTK
BMOpaL MM MHOTO HUXe Tex. YTo HabNioAanTCa Ha nNpakTuke. Takum o6pa3oMm, fJaHHOe UCMbITaHUe HeCNOCO6HO
BOCMPOW3BECTY YC/IOBUSA 3KCNyaTaumn, NpuBofsALLmne K NOBPeXAeHNsaM TexX BUAOB, YTO CBA3aHbl C 60/bLINMUN
3HaYEHUSAMU CKOPOCTU UK NepemeLleHuns. B To Bpems, Korga cocTaBfsanCh CTaHfapTbl Ha UCMbITAHUSA, BO3-
MOXHOCTMW BOCNPOW3BeLeHNs 60NbLUNX NepeMeLLeHIii U ckopocTel 6binn BeCbMa orpaHnyeHHbIMU. OfgHaKo aTn
orpaHuyeHns MoryT 6biTb NPEoAoNEHbI C MOMOLLLI0 COBPEMEHHOTO UCMbITATEIbHOrO 060PYA0BaHUSA.

2. FapmoHuyeckas Bubpauusa. B To Bpems, Korga coCTaB/sA/INCh TEXHUYECKNE YC/I0BUA HA UCMbITaHUA
[aHHOro BMAa, YXXe UMenocb NOHUMaHWe TOro, Y4TO B YC/IOBUAX 3KCMIyaTaunm guHaMuyeckme BO3AenCTBUA
HOCSIT NPEeUMYLLECTBEHHO C/yyaliHblii xapakTep. VICTOpMYeckn UCMbITaHMSE Ha rapMOHUYecKyt Bubpauuio ¢
KayaHWeM 4acTOTbl NpeaLecTBOBaV WUCNbITAHWAM Ha cryyaliHble BO3AeNCTBUA, NO3TOMY NPOAO/KEHNE WX
NPUMEHEHNs NO3BOMISET UCMOMb30BaTb ycTapesllee ucnbiTatesibHoe obopypoBaHue. OAHO U3 NPUHLMNK-
anbHbIX pasnunii Mexay UCNbITaHUAMU Ha CRy4YaiHylo ¥ rapMOHUYECKYHD BMOpaLMi0 COCTOMT B TOM. YTO B
nepBOM c/lyyae AManasoH 4acToT UCnbiTaHuii coctaBnseTt oT 10 go 2000 lMy. a Bo BTopom — oT 1 o 500 Iy,
Ecnu cpaBHMBaTb pe3ynbTarbl 3TUX ABYX UCMbITAHUIA, NCMOMb3YS Kakol-HUOYAb CTaHAAPTHLIM MeToA (Hanpu-
Mep, MeToA MakCUMyMa yAapHOro crnekTpa Uam cnekTpa ycTasoCTHbIX MOBPeXAeHn), pasHuua B pesynbrarax
6yAeT BeCbMa 3aMeTHOM. YKa3aHHble NCMbITaHUA MOXHO CUATATb 3KBMBA/IEHTHBIMU C TOUKM 3peHus co3haBa-
eMblX NOBPEeXeHWil TONbKO A5 OYEHb OrPaHNYEHHOro Knacca 060pyA0BaHNs.

3. Ypap. B ucnbiTaHusix Ha yaap NPpMMEHSIOT yaap knaccuyeckoi hopMbl B BUAE nonycuHyconasl. OH
MOXeT ObITb MpeAcTaBUTENbHbLIM AN1A pAja NepexofHblX NpoLeccoB, B AeiCTBUTENbHOCTM HabngaeMbix
Ha npakTuke. B To xe Bpems B psage cnydvaeB 6osee NOAXOAALMMK MOTYT ObiTb UCMbITAHUS C UCNOSb30-
BaHMEM VMMNY/NbCOB TpaneuenaanbHoi opMbl. AANTENBHOCTM yAapoB, NPUMEHSAEMbIe B UCTbITAHNUAX, 1e-
npefcTaBUTENbHBI C TOUKW 3pEHUS BO3AECTBUIA, HabnogaeMbix NP CTONKHOBEHWN BaroHOB, B MPOAO/bHOM
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HanpasneHun, XOTA UX MOXHO cuuTaTb MpeAcTaBUTENbHbIMU ANS YAAPOB B BEPTUKA/IBHOM W NONEpevyHoM
HanpaBfeHusX.

YpoBHU Bubpauun, yctaHoBneHHble B M3K 60721-3-2:1997 n [15], He ABAAKTCA NpeacTaBuTeIbHbIMU
HW C TOYKM 3pEHMUS peasibHbIX BO3AENCTBUI Ha XeNe3Ho40P0XHOM TPaHCNOPTe, HU C TOUKY 3peHus nccnepoBa-
HMA NOTeHUManbHbIX NOBPEXAEHNI NCNbITyemoro obopyfoBaHus. Tak. CylecTBeHHO 6onee xecTkas BuOpa-
LM MMeeT MeCTO Ha Xene3HO40POXHOM TpaHcnopTe B AuanasoHe oT 1 o 5 u. Mpu onncaHum ycnoswuii Bo3-
feinctBuna no MK 60721-3-2:1997 v ucnbiTanwii no [15] Anana3oH cnyvaiHoi BUGpaLnm He onyckaeTcst Huxe
10 'y n. cnepoBaTenbHO, He OXBaTbiBaeT AnanasoH, B KOTOPOM Ha NpakTuke cocpefoToyeHa MakcumasibHas
aHeprusa subpauyun. Bonee Toro, ecnn ypoBHY TECTOBbLIX BO3AENCTBUIA IKCTPaNONNpoBaTh Ha 06/1aCTb HU3KMX
YyacToT BNAOTb A0 1 U, TO OHWM 6yAyT CYLECTBEHHO HWXE BCTPEYaloLWMXCA B peasibHbIX YCMOBUSX TpaHc-
nopTMpoBaHWA. VcnbiTaHnsa Ha rapMoHMYecKyto BUbpaumio NpoBoAAT B 60see HU3KOM fuanas3oHe YacTtoT {no
M3K 60721-3-2:1997 HWXHAS rpaHuua gvana3oHa coctasnseT 2 [u. a no [15] — 1 u). MoTeHuuanbHO 310
No3BO/ISAET OXBATUTb AMana3oH peasibHblX BO3AENCTBUI Ha Xene3HO40POXHOM TpaHcnopTe.

YPOBHU NUKOBbIX 3HAYeHWI yaapa, ycTaHoB/eHHble B M3OK 60721-3-2:1997 u [15]. Takke He SiBNAOTCA
npeAcTaBUTE/NIbHBIMY HU C TOUKM 3PEHWsI peasibHbiX BO3AENCTBUI Ha Xene3HOLOPOXHOM TpaHCMnopTe, Hu C
TOYKM 3pEHUSI NCCNe0BaHNSA NOTEHLMAbHLIX NOBPEXAEHWI ncnbiTyemMoro obopyaoBaHus. Havbonee 3amer-
HO 3TO NPOABNSAETCA NPW onucaHnm OPMbI YAApPHOTo MMNYIbCa W ero AMTEeIbHOCTU NpU yaapax B NpoAo/b-
HOM HanpasfeHun. JAnTenbHOCTb TakuX Y4apoB B peasibHbiX YCI0BUAX MHOTO Bbille TOW, YTO npegnaraeTcs
B M3K 60721-3-2:1997 n [15]. 3Ta ANUTENbHOCTb BEMKA HACTO/IbKO, YTO MOXET caenartb HeadPeKTUBHbIMYU
npuMeHsieMble CTaHAapTHble CPeAcTBa 3aluTbl OT BUOpaummn 1 yaapos.

XOTS HMKaknx mccnefoBaHmnii No 060CHOBaHWIO BbIOOPa IKBUBAIEHTHOW A/IMTE/ILHOCTU WUCMbITaHWA He
NpPOBOAUNOCH, U3 06LLMX COOBpaxXeHuii cnedyeT, YTo OHa AO/IKHA 6blTb 3HAUNTENIBHO MEHbLUel, YyeM aau-
TeNbHOCTb peanbHOro BO3AeNCTBMA. DTO CBA3AHO HE C Xe/aHWeM YCKOpUTb NpoBeAeHue WCMblTaHui, a c
pa3HoobpasmeM BO3MOXHbIX YC/I0BUIA TPAHCMOPTUPOBAHUS.

8 3aksitoyeHune

B HacTofAWeM cTaHAapTe pacCcMOTPeHbl faHHble Haf/1exallero kauectsa, nosiyyeHHble n3 nAaTum UcTou-
HMKOB. Kpome TOro, Mcnosib3oBaHbl AaHHble elle U3 Tpex UCTOYHWUKOB, YTO MO3BOSISIET OXBATUTb LUMPOKUI
AvanasoH yC/oBWIA BO34EWCTBMIA BMOpaLMM M yaapa ANS pas3HblX BUOOB XENe3HOLOPOXHOro TpaHcnopTa.
MHdopmaumsa cobpaHa no pesynbtatam UccefoBaHuii, MPoBeAEHHbIX A1 TPEX HaLMOHasIbHbIX CUCTEM Xe-
NIe3HO0POXHOIO TPaHCMopTa, XOTs 60/bluas YacTb €e OTHOCUMTCSl K TpaHcnopTHoi cucteme CLUA. flonon-
HUTENbHbIE faHHble COGpaHbl U3 UCTOYHMKOB, TakKe NOJb3YIOLUXCSA XOpoLleid penyTaumen, HO 3TUX AaHHbIX
HefoCTaTouHO A/ NPOBEPKU U MOATBEPXKAEHNS NX KayecTsa.

Mo 60/bLUei YacTu AaHHbIe U3 KaXA0ro MCTOYHMKA XOPOLLIO COrNacyoTcsa He TOIbKO Mexay Co60M, HO U
C aHa/I0rMYHbIMW fAaHHBIMU OPYTUX UCTOYHUKOB. Hy AN OQHOrO 13 NCTOYHUKOB He 06HapYXXeHO BbiNajaroLymx
pesynbTatoB HabGMOAEHUIA [0 Takol CTeneHn, 4Tobbl NOCTaBUTb KAYECTBO AaHHbIX MOA COMHeHue. OfgHako
SICHO, YTO PacCMOTPEHHbIE AaHHblE He AAt0T MOJSIHOTO NPeACTaBNEeHUS 0 BO3MOXHbIX AVHAMUYECKUX BO3Aei-
CTBUAX Ha XeNe3HO40POXHOM TpaHcnopTe.

XoTA paccMOTpeHHble AaHHble MO3BONSAT paspaboTartb TMNOBbIE TECTOBbIE BO3AENCTBMSA, OYEBUAHO,
4YTO peasibHble YCNOBUA TPAHCMOPTUPOBAHNA CU/IbHO 3aBUCAT OT KayecTBa TPaHCNOPTHbLIX CPeACTB 1 METOA0B
06CNyXVBaHUA penbLCcoBOro nNyTu. B nocnegHune roabl ka4ecTBO TAKOro 06CTYXMBAHUS CYLLECTBEHHO YyuLLIK-
N0Cb. YTO HEMOCPEACTBEHHO CKa3asioCb Ha YC/OBUSAX AMHAMUYECKUX BO3AENCTBUI Ha NepeBo3nMble rpy3bl.

YXKecTKocTb BO3AENCTBUS AN CTALMOHAPHOI cnyyaliHoi Bubpaumm, yctaHoBneHHas B MK 60721-3-2:1997
[fabnuua 5. kaTeropus b)]. oxBaTbiBaeT BCE YC/I0BMSA TPaHCMOPTUPOBAHWS, BK/IOYasi NEPEBO3KY XXene3Ho-
[OPOXHbIM TpaHcnopToMm. OfgHako, No-BUAMMOMY, 3T TECTOBblE BO3AENCTBUA CYLECTBEHHO OT/IMYaloTCA OT
HabnlogaeMbIx Ha npakTuke. To e caMmoe MOXHO Cka3aTb B OTHOLLUEHUW XECTKOCTU yAapHbIX BO3LECTBUIA,
yCTaHOoB/IeHHbIX B M3K 60721-3-2:1997 [Tabnuua 5. kateropus c)].

CobpaHHble gaHHble 06HapYXMBatoT r1y60Koe pasnumne ¢ yCcr0BUAMU BO3LENCTBUIA, onpeaeneHHbIX B
M3K 60721-3-2:1997 1 [15]. a UMEHHO:

a) YpOBHM Bubpauum, onpegeneHHble B MOK 60721-3-2:1997, HenpeAcTaBUTE bHbI A1 BO34,ENCTBUI,
Habngaembix Ha Xene3HoLopPOXHOM TpaHcnopTe. OCo6eHHO 3To 3amMeTHO A4/1a AnanasoHa ot 1 go 5 'y, ans
KOTOPOro YPOBHM peasibHOI BUbpauumn MHOro Bbilwe. [lnanasoH cny4yaiiHoli Bubpaumm no M3K 60721-3-2:1997
He onyckaeTcs Huxe 10 U, YTO Takke He xapakTepHO A5 BMOpaLuMu Xene3HO40POXHOro TpaHcnopTa. Ho
AaXe ec/iM 3KCTpanosiMpoBaTh YPOBEHb BMOPaLMM B 06/1aCTb HU3KUX YacToT A0 1 U, TO OH 6yAeT CyLeCcTBEHHO
HMXe HabnaaemMoro B peasbHbiX ycnoBuax. [nana3oH rapMoHuuyeckoil Bubpauum B M3K 60721-3-2:1997
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HaumHaeTcs ¢ 2 Mu. 4YTO B GO/IbLUE CTeneHn COOTBETCTBYET peasibHbIM YC/T0BUSAM. YPOBHU rapMOHUYECKOoi
BM6paumm no MK 60721-3-2:1997 Takxe 6/mxe K TeM, UTO HabMOAATCA Ha NpakKTUKe:

b) MVKOBble 3HAYEHUS W ANUTENbHOCTW yAapoB, onpefeneHHble B MOK 60721-3-2:1997. HenpepacTta-
BUTE/IbHbI 151 BO3LENCTBWIA, HAbGN04aeMbIX Ha XeNe3HOL0POXHOM TPaHCMopTe Npu CTO/IKHOBEHUU BaroHOB
BO BpeMs MaHeBpupoBaHusa cocTtaBa. Hanboree cylwecTBeHHa pasHuua B (hopme 1 4/IUTeNbLHOCTU UMy ibeca
B C/lyvae y[apoB B MPOAO/IbHOM HanpasfieHun. B peasibHbIX YC/I0BUAX A/IMTE/ILHOCTL TakuxX yaaposB MHOIO
60nblUe Tol. YTo onpeaeneHa B M3K 60721-3-2:1997;

c) onucaHue Bo3aeiicTeuini B MIK 60721-3-2:1997 Heaf,eKBaTHO C TOYKM 3PEHUSI NPOrHO3MPOBaHNS BO3-
MOXHbIX MOBPEXAeHW Npn NepeBo3Ke XeNe3HOA0POXHbIM TPaHCNOPTOM. B To e Bpems ACHO, YTO He BCeM
nonb3oBatenam M3K 60721-3-2:1997 TpebyeTca NpoBeAeHWe McCefoBaHNi MexaHM3MOB NOBpeXAeHnli B
nosHoM o6beme. Takue nccnefoBaHNs 0CO6EHHO BaXKHbI /19 060pYyj0BaHNA C HU3KOYACTOTHLIMU pe3oHaHca-
MU (Kakue NoABNSAITCA, HanpuMep, NPW UCMOMb30BaHUN YNPYIX NPMCNOCO6AeHUA ANA 3awWuTbl OT BUGpaLmmn
W yaapos), nonajawlwumy B xapakTepHyto 061acTb YacToT ANMHAMUYECKUX BO3AEWCTBUI Ha Xene3HO[40POX-
HOM TpaHcrnopTe. B yacTHOCTKU, NOA 3Ty KaTeropuio noanagaeTt npakTM4yeckn sce o6opyfoBaHue, TpaHcnopTu-
pyeMoe B ynakoBaHHOM COCTOSIHWW,

d) npu oTCyTCTBUM fOCTATOYHOW MHDOPMaLMK 06 YCNOBUAX TPAHCNOPTUPOBAHUS MPUHATO OTHOCUTb WX
K Knaccy 2M3. a knaccbl 2M2 1 2M1 ncnonb3oBaTtb TONbKO B 0COObLIX Cnyvasx. IT0 MOXeT ObITb onpasAaHo
B MCTOpuuyeckom acnekte. OfHako AN 60/bLIVHCTBA COBPEMEHHbIX CUCTEM XeNe3HOA0POXHOro TpaHcnop-
Ta Npu nepeso3Ke TOBAPOB MPUHATO UCMO/b30BaTb TOMLKO XECTKYHO CLEenKy BaroHOB, HEXECTKYI MOABECKY
BaroHOB ¥ rmapasnnyeckve noraowawowme annaparbl. NMpYMeHeHne HeXeCTKOl CLEenKn 1 XecTKON noaBecku
JonyckarT 06bIYHO TOJIBKO A1 NePEBO3KN MUHEPaIbHOrO Cbipbs. TONbKO B HEKOTOPbLIX CUCTEMax AonycKatoT
coyfapeHusi BaroHOB Npu MaHeBPUPOBAHUN, B GOJbLUMHCTBE e CUCTEM CKOPOCTb Taknx COyapeHunii orpaHu-
YeHa BeCbMa HU3KMMU 3HaYeHnsaMu. NoaTomy Ans cyvyaes TPaHCNopTUPOBaHUS TOBAPOB Xe1e3HOL0POXHbIM
TpaHcnopTom 60s1ee YMeCTHO NPYMeHATb knacc 2M2, a B Cilyyae TpaHCMOPTUPOBaHNA CUCTEMOW, UCK/ToYal-
el CTONKHOBEHMSI NPW MaHeBpupoBaHuu, gaxe 2M1.

CnekTpasibHas NA0THOCTb MOLYHOCTH yCKOpeHus, 4 21y,

YacToTa. Ny

— - 3-meTpoBas kosiecHas 6a3a, NpocToe nojselnBaHne, CKOpoCcTb 72 KM/Y;
———————— amopTusauusa cpegHero kavyectsa (UIC double-link suspension), ckopocTb 120 m /y;
-------- 6.3-meTpoBas konecHas 6asa, ynyyleHHoe nogselnBaHue, ckopoctb 120 KWh

PncyHOK 1 — YXecTKoCTb BUGpaynmn B BEPTUKANbHOM HanpasneHun (BputaHckue xenesHsle 4oporu)
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CnekTpasibHas Na0THOCTb MOLWHOCTH YCKopeHus. 42Ty

———————— 3-meTpoBas konecHas 6a3a, NpocToe NoABelIMBaHNe, CKOPOCTb 72 KM/Y;
-------- amopTu3sauus cpegHero kavectsa (UIC doubie-Snk suspension), ckopocTb 120 KW h;
———————— 6.3-MoTpoeas konecHas 6asa, y/nyylleHHoe nogBeluMBaHune, cCkopocTb 120 km/y

PucyHok 2 — XXecTkocTb BUGpaLu B nonepeyHom HanpaeneHun (EputaHckune xenesHole J0poru)
Ta6nuuya 1— Pe3ynbTaTbl U3MEPEHW i aMNANUTy 4 a MakcuManbHon Bu6paumm (BputaHckue xenesHole JOPOru)

9 YacTtoTa makcumans- CKOpOCTb OBVKEHUA.

T “3MepeHnmn
OMKa p Holl BMGpauum. Ty Kkm)4

CpegHee MakcumanbHoe

B BepTUKanbHOM HanpasneHnn

KoHTeliHepHbIA cocTaB (4BW- 0,2 0.9 OoT3404 72
XeHune no asTogopore)

KoHTeliHepHbIli cocTaB (4BU- 0,25 0.8 OT3p805 120
XeHue no xenesHoii gopore)

[BYXOCHbIi BaroH, npocTtoe 0,45 1.6 OT3 406 72
nojselwnsaHne

[IBYXOCHbI/i BaroH, ynyudlieH- 0,15 0,75 OT13p04 120

HOe noaBelwnBaHne

B nonepeyHom HanpaBnieHuun

KoHTellHepHbI cocTaB (4BW- 0,04 0,4 OT4 po 12 72
XeHne no aBTofgopore)

KoHTeliHepHbI cocTaB (ABKW- 0,2 0.45 OT13p05 120
XeHne no xenesHon gopore)

[IBYXOCHbI/i BaroH, npocTtoe 0,25 1.0 OT 1p0 2 72
noAsewnsaHne

[IBYXOCHbIA BaroH, ynyuweH- 0,1 0.5 OT10.75 80 1,75 120

HOe noaBelwnBaHne
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Yucno ygapos. %

CKOPOCTb. KM'Y

MpumevyaHnne — Twnucrtorpamma noctpoeHa no Bbli6Gopke U3 22 246 yaapos, cpefHAA cKopocTb yaapa — 9.5 km/u.

PucyHok 3 — PacnpegeneHune ckopocTeii CTONIKHOBeHUs (BpuTaHckue XenesHblie 4OPOru)
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YckopeHue, g

0.0 0.5 1.0 15 2.0 Bpems, ¢ 2,5

Yckoperue, g

YckopeHve, g

1- N19210 B M921D. ckopocTb coyfapeHns 9.78 kmY 2 - M921D B M921. ckopocCTb coyfapeHuns
9.63 KW4 3 - M921 B M921, ckopocTb coypapeHus 9.62 kmY 4 - M921 B cTaHAapTHbLINA annapar,
CKOPOCTb coyaapenus 9.65 km4 5 - M921 B cTaHAapTHbIN annapar, CKopocTb coyAapernst 9.60 «viry

PUCYHOK 4 — N3MepeHus yaapos B NPOAO/LHOM HanpasneHun (AMepUKaHCKue KenesHble Jopor)
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M1KoBOE yCKOpeHwe, 4
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CKOpOCTb CoylapeHns, KMy

A - [Ba cTaHAapTHbIX annapata; m - M921 B cTaHAapTHbIM annapart, a- V9210 B cTaHAapTHbIN annapar;
¢ - M921 B M921; 4 - M9210 B M921:« - M921D B M92'0; a - [Ba NOrMOLAOLMX annapara Hen3BeCcTHOro
TUNA; W - XEecTKOe CTOTHOBEHWE YNpshkui
PncyHok 5 — M3mepeHuna yaapos (N0N0XUTENbHOE yCKOPEHWE) B NPOAO/LHOM HanpasieHuu
(AMepukaHekne xenesHble ,OpOru)

TuKoBOE yexcpeHue. 4
0.0

05 101 o X 7 r
-10

-1,5
*a A

0

-25

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
CKOopOCTb coyapeHust, KM'y

¢ - [Ba CTaHAapTHbIX annapata; A - M921 B cTaHAapTHbIA annapar; » - M921D B cTaHAapTHbIN annapar;
¢ - M921 BM921;A-M921D BM921;+ - M9210 B M921D; 4 -4 B3 NOIMoLWALLMX annapara Hen3BeCcTHOro
TUNa; A - XecTKoe CTOTHOBEHUE YNPsKu

PucyHok 6 — Vi3mepeHns yaapos (0TpuuaTesisHoe yckopeHue) B NpoA40/ibHOM HanpaBieHuu
(AMepuKaHCKMe XenesHble 4oporu)
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CpeAHeKBaapaTUiHoe 3HaUeHNE YCKOPEHNS, 4
12
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CnopocTb coyaapeHns, KMy

¢ - [ABa CTaHAapTHbIX annaparta: m - M921 B cTaHAapTHbIA annapat; k- M921D B cTaHAapTHbI annapar.
+ » M921 o M921; i>- M921D n M921; « - V.921D o M921D; g - fo0a nornoLlanLyx annapara Hen3BecTHoOro
TANA; W - XECTKOE CTO/IKHOBEHME YNPshku

PucyHok 7 — WN3mepeHns yaapos (cpefHekBaAgpaTuyHoe 3HaYeHne yckopeHus)
B MPOAONbLHOM HanpaBneHun (AMepuKkaHCKne xenesHbie 4OPOT)

Muc-chaktop
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120 * K A A
100 : .
8.0 @

6.0 KA - A n |/

4.0

20
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0.0 2.0 4.0 6.0 8.0 10,0 12.0 14.0 16.0
CKOpOCTb COyAapeHuns. KMy

¢ - [Ba CTaHAAPTHbIX annaparta; m - M921 B CTaHAAPTHbIV anrapat: .- M921D B cTaHAapTHbIV BNNapar;

¢ - M921 BM921;4- M921D B M921. # - M921D B M921D; 4 - A4 M NOrMowaoLLmx annapara Hem3BecTHOro
TVNA; W-XKECTNOa CTONKHOBEHUE YNPSHKU

PucyHok 8 — N3mepeHns yaapos (Nuk-chaktop) B NPOAOSIbLHOM HanpasieHun
(AmepukaHcKue xenesHble 40poru)
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13meHeHme ckopocTu, M/c
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4 - M921 B M921: A - M921D B M921; » - M921D B M9213: a - ABa nasnoLakxyMx annapara Hen3BeCcTHOro
TVNa; W - )eCTKoe CTOT HOBBHME YNpsiku
PucyHok 9 — M3mepeHns ygapos (M3MeHeHWe CKOPOCTW) B NPOAO/IbHOM HanpasneHun
(AMepukaHckue xenesHble OPOTK)

M1KoBOe ycKopeHue, [

BO
5.0
4.0
+
30
. A
A A
20 A .0 A > [ ]
A 4 * * m
f A A
| ] AL
10 4 H i A
N k 1A f
* A
M e
*m * A A
00
0.0 0.2 04 QB 0.8 1.0 U

[AnTEeNbHOCTL MMNYNbCa. C

4 - pBacTaHfapTHbIX annapata; m - M921 B cTaHAapTHbIN annapart, t- Ne9210 B cTaHAapTHbIV annapar;
4 -M921 BM921; a -M 921D B M921; #-149210 B M921D: a - [lga nornowjaroLyx annapara Hem3secTHoro
TVNA; W - XECTKOe CTO/IKHOBEHWE YMpsiXu

PucyHok 10 — M3mepeHns yaapos (MMKOBOE yCKOpPEHWe) B NPOAOSbHOM HanpaBaeHnu
(AMepukaHcKkne xenesHble JOpPOru)
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YckopeHue. [,

- 27-MeTpoBbIVi Tpeiinep Ha nnatopme;--------

- [ByXbsipycHas nnatopma. — - COUYMIEHEHHbIE ABYXbSAPYCHbIE NNAT(OPMbI,

- COYNEHEHHblE TPeinepsl Ha nnattopxTe

FOCT P 57211.3—2016

COUSIeHeHHble KOHTeliHepbl Ha nnatgopme.

PucyHok 11 — PacnpefesieHne yCKOpeHUsi B NPOA0/IbHOM HanpasB/leHUM Npu CMellaHHbIX nepeBo3kax
(AMepuKaHCKMe xenesHble 40poru)

Ta6nuua 2— PacnpegeneHne yaapHbiX YCKOpPeHWi B NPOAONBHOM HanpaBfeHUN ANS CMeLWaHHbIX nepeBo3ok (AMe-
pUKaHCKNe XxenesHble JOpOrn)

XenesHo-
LOPOXHble
nepeBO3KK

[opoxHble
nepeBo3kn

Tun 060pyA0BaHUS U BUL NEPOBOrO»

27-MeTpoBbI Tpeiinep Ha nnatopme

CouneHeHHble KOHTEHEPHbIe NNaTgopMbl

AByxbsapycHasa nnatgopma

CousieHeHHble ABYXbsAPYCHble NAaTdopmbl

CouneHeHHble TpeiiniepHble NaaThopmbl

MexpgyropogHue

Mo aBTOCTpPagam

BHyTpuropogckue

<0.3p <0.5p
9.2 24.5
0.3 52.0
14.7 89.9
143 82.7
44.4 99.4
16.8 64.7
44.4 94.8
56.1 94.8

KBaHTWU/b yckopeHus. %

<104

82.9

97.3

98.5

99.9

100

99.2

100

99.9

Mvkosoe

ycxopc-
uve.

1.92

6.66

4,13

1.03

0.64

112

0.82

1.35
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YckopeHwue, [

PucyHoK 12 — PacnpefefieHne yCKoOpeHuUsi B NONEpeYHoM HanpasieHn Npu CMeLlaHHbliX NepeBo3kax

Ta6nunya 3 — PacnpegeneHue yaapHbiXx YCKOPEHUA B NnonepeyHoOM HanpasB/ieHUn NS CMeLlaHHblX nepeBo3ok (Ame-

——— — 27-MeTpOBbIii Tpoiinep Ha nnatpopmMe. — —- COUNEHEHHbIE KOHTENHEPOB NAaTopMmbI.
--------- IByXbAPYCHas Nnatgopma; — —- COUSIEHEHHble TpeiinepHble NNaTopmbl

(AMepuKaHckue xenesHble 40porn)

puUKaHCKUE XenesHole goporu)

XenesHo-
[OPOXHbIE
nepeBo3kn

[ opoxHble
nepeBO3kM

22

Twn o60pyfoBaHUS 1 BUA NEPEBO30OK

27-MeTpoBbIN Tpelinep Ha nnatgopme
CouneHeHHble KOHTeliHepHble NnaTtopMbl
AByxbsApycHas nnatgopma

CouneHeHHble TpelinepHble nnaTopmbl
MexayropogHue

Mo aBTOoCTpagam

BHYTpUTOpoOCKMe

<034

1.4
28.6
0.5
7.8
4.5
6.3

17,7

<05p

69.5

86.6

60.0
78.7

78.7

KBaHTWNbL yckopeHusa. %

<10g9

Mukosoe
yckope-
Hue. [

1.76

1.69

2.20

1.55

3.22
2.28



FOCT P 57211.3—2016

YckopeHue. [

-—--- — 27-MeTp3BbM Tpeiiniep Ha NnathopMe. — - COUTeHeXble KOHTEeNHepHble NNaThopMbl
———————— ABYXbsipycHas nnatopma;---------coUreHexble TpeiinepHble nnaropmbl

PucyHok 13 — PacnpegefieHne yCKOpeHus B BEPTMKabHOM HanpasieHun Npu CMeLW aHHbIX NepeBo3kax
(AMepuKaHcK1e xenesHble 4oporu)

Ta6bnuuya 4 — PacnpepeneHve yCKOpeHWs B BePTUKaNbHOM HanpaB/eHUU NPU CMelWaHHbIX nepeBo3kax (AMepukaH-
CKue XenesHble 40pOru)

KBaHTU/b yckopeHus, % Mukosoe
Tun 060pyA0BaHNA 1 BUA NEPEBO30K ycKopo*
<0.3 4 <0.69 < 1.09 Hue. g
XXenesHo- 27-MeTpoOBbI Tpeinep Ha nnatdopme 95.8 100 100 1.72
[LOPOXHble
nepeBo3ku CouneHeHHble KOHTeliHepHble NnaThopMbl 0.8 82.1 99.2 6.17
[ByxbapycHasa nnatgopma 15,3 90.0 99.3 6.06
CouneHeHHble TpeinepHble nnatopMbl 90.4 100 100 2.87
[lopoxHble MexayropogHue 8.4 69.8 99.3 5.14
nepeBoO3KK
Mo aBTOCTpPagam 6.5 91.1 94.4 5.58
BHyTpuropogckue 20.2 90.0 98.3 8.32
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OrunbatoLas cnekTpos yckopenus, ArTL,

-------- 27-MeTpoBbIii Tpeiiniep Ha NNaThopMe:---------COUSIEHEHHbIE KOHTeNHEPHbIE NNaT(OPMbI.
———————— [BYXbspyCHasi NnaTopma:-------- CO4NIeHeHHbIE TPeiiniepHble NNaTthopmbl

PucyHok 14 — OrubatLme cnekTpoB A5 BUGpaLun B BepTUKaNbHOM Hanpas/ieHWW NPU CMeL aHHbIX NepeBo3Kax
(AMepukaHekne xenesHble [OpPOrn)

OrnbatoLas CnekTpoB YCKOpPeHus, A 2/T1,

— —-27-meTpoeblil Tpeiinep k3 nnaTopme,--—------COYNIEHEHHbIE KOHTEeHepHble NnaThopMbl
————————— ABYXbsipycHas nnartgopma; —— - COY/E NOHHbIE TPeinepHble NaaThopmbl

PucyHok 15 — Orvbatouime cnekTpoB 4/1S BUGPaALMM B NONEPEYHOM HaNpaB/ieHU Npu CMELIaHHbIX NePeBO3Kax
(AMepuKaHCKMe xefesHble 4oporn)
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OrunbatoLas cnekTpoBs yckopeHus, g 21

YacroTa. 'y,

- -27-«eTPOBbIi Tpelinep Ha NNaThopMe, -—-------- couneBe>*ublo KOHTeliHepHbIe NNaTthopMbl
--------- ABYXbSIPYCHAA NN3ThopMa — --COTEHEXbl€TP3iNepPHbI 3 NnaTthopmbl

PucyHok 16 — Orubatolime CnekTpoB AN BUGPaALMM B NPOLONbHOM HanpaB/ieHUN NPy CMeLWaHHbIX NepeBo3Kax
(AMepuKaHCKMe XenesHbie 4oporu)

Orunbatolias cnekTpos yckopeHus. ar/ly

- € KOHLU€e BaroHa ¢ amopTu3aynoHHbIM yCTpOﬁCTBOM;
- B CepeuHe CTaHQapTHOro BaroHa.------- — B KOHLa CTaH4apTHOro saroHa

PucyHok 17 — Orubatowme cnekTpos 4ns BubGpaLum ToBapHbIX BAaroOHOB B BEPTUKANILHOM HanpasieHun
(AMepukaHcKue xenesHble 40poru)

27
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Ornb6asLuas cnekTpos yckopeHus, A (My

- ncepegnHe CTaH4apTHOIO BaroHa,
— - B KOHLUe CTaH4apTHOro BaroHa

PucyHok 18 — Orubatouime cnekTpoB A/t BUGpaLUM TOBAPHbIX BATOHOB B NONEPEeYHOM Hanpas/ieHuu
(AilepnkaHcKkue xenesHbie 4Oporu)

Orob6a»3alLas cnekTpos yckopeHust, p 2/l'y,

----- — B cCepejuHe CTaHA4apTHOIo BaroHa;
— - B KOHUa CTaHA4apTHOro BaroHa

PucyHok 19 — Orubatowme cnekTpos 418 BubGpauumn ToBapHbIX BAroHOB B NPOAO/ILHOM HanpasaeHumn
(AMepukaHcKue xenesHble 0pOrn)

28
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YckopeHue, [

———————— B NPOAO/IbHOM HanpasneHun

PucyHok 20 — PacnpegeneHve ycKopeHus B cepejuHe BaroHa ¢ aMOpPTU3aLMOHHbIM YCTPONCTBOM
(AMepuKaHcKue xenesHble 0poru)

yciopetve. g

—— - 0 MOMepeyYHOM HanpasneHun -

-B BepTUKaNbHOM HanpaBneHuu,
--------- a npoAosibHOM Hanpas/ieHUn

PucyHok 21 — PacnpefeneHne yCKOPEHUS B KOHLLE BaroHa ¢ aMOpPTU3aLUOHHBIM YCTPONCTBOM
(AMepuKaHCcKue xenesHble 4Oporu)

29
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Ycropewne, g

- 0 MonepeyHOM HanpaB/ieH»/ ------- B BEPTUKa/IbHOM HanpasfieH»/,
- B NPOAO/bHOI HanpasneHun

PucyHok 22 — PacnpefeneHue yckopeHus B cepefiuHe cTaHAapTHOro BaroHa (AMepuKaHckue xenesHble ,OpPOrn)

Yciopetwe, g

-------- B NPOAO/IbHON HanpasneHun

PucyHok 23 — PacnpegeneHune yCKOpeHUs B KOHLE CTaHAapTHOTo BaroHa (AMepuKaHCKNE XKee3Hble 4oporu)

30
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Ta6nuuya 7 — PacnpegeneHvie ygapHblX yCKOPEHUA N0 N3MepeHUsM Ha TOBApHbIX BaroHax (AMepuKaHCcKkune XenesHble
aoporu)

KBaHTW/b ycKkopeHus. % MNunkosBoe
Twvn BaroHa n TOYKU N3MepeHnn yckope-
<034 <0.54 <104 Hue. g
BepTukanbHoe CepefunHa BaroHa ¢ aMopTU3aLMOHHbIM 10,0 50.0 96.0 1.6
HanpaBneHue yCTpoicTBOM
KoHeu BaroHa ¢ amopTu3aLnoHHbIM 0.5 4.8 66.5 4.7
yCTpoicTBOM
CepefunHa cTaH4apTHOIO BaroHa 11,2 85.0 98.2 5.0
KoHel cTaHAapTHOrO BaroHa 0.0 64.8 97.6 4.2
MonepeyHoe CepefuHa BaroHa c aMoOpTU3aLMOHHbIM 2.0 22.0 94.0 1.5
HanpaBnexue yCTpo#cTBOM
KoHel BaroHa ¢ aMopTU3aLNOHHbIM 0.0 3.0 79.3 4.5
yCcTpoiicTBOM
CepefunHa cTaHfapTHOTO BaroHa 0.0 72.0 97.1 4.1
KoHel cTaHAapTHOro BaroHa 3.6 88.0 98.1 3.9
MpoponbHoe CepepimHa BaroHa ¢ aMopTU3aLOHHbIM 35.0 90.0 99.0 1.3
HanpaBnexue yCTPOACTBOM
KoHel, BaroHa c aMopTu3aLnoHHbIM 3.1 58.3 98.9 2.6
yCcTpoicTBOM
CepeaunHa cTaHAapTHOTO BaroHa 0.0 37.8 934 7.0
KoHel cTaHgapTHOMO BaroHa 23.1 67.3 98.1 7.0
OrvbatoLLas cnekTpoB yckopeHus. 4 2/TL
———————— MKIV. B npogonsHOM HanpasneHun;--------- Mk IV. B nonepeyHoM HanpasieHnu;
———————— Mk 1V, B BEpTVKa/IbHOM HanpasieHuu; — MK V. B NpoA0nbHOM HanpasieHum;
—- - MK V. B nonepe4yHom HanpasieHNN;-------- MK V. B BEpTUKa/IbHOM HanpasieHun

PucyHok 24 — Orubatolyme CnekTpoB YCKOPEHUs Ha poyapeiinepax (AMepuKaHCcKue )XenesHble 4Oporu)
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YcTapeHue, g

— - 0 BepTUKanbHOM usnpaenemku, 30 Ny, — -0 nonepeyvyHom HanpasneHun 30 u;
-—----—- 0 NPOJ0/IbHOM HanpasneHun 30 I -———-- 0 BEepPTUKaUIbHOM HanpasnieHun 10 I,
-—-— — B NonepeyHoM HanpasneHun. 10 My, — - B NpogosnbHOM HanpasneHum, 10 Iy,

PucyHok 25 — PacnpefeneHusa pa3maxoB YCKOPEHUS Ha pas3Hbix YacToTax Ansa poyapeiinepa mogudukauum Mk V
(AMepukaHekue xenesHble 40porn)
Ta6nunya 8 — Pe3synbTaTbl M3MepeHuii Ha poyapeiinepax (AMepukaHcKue xenesHble JOpPoru)

YcpeaHeHHbIe NUKOBbIE 3HAYEHUs! YCKOPEHWUST, 4
Hanpasniikno namepeHwii

B ananasoHe or 0 go 10Iy, B anana3soHe ot 0 go 30 Iy

Mk IV

MpogonbHoe 1.32 3.08
MonepeuHoe 1.58 328
BepTukanbHoe 4.20 4.30
Mk V

MpoponbHoe 1,90 491
MonepeyHoe 1.59 4.64
BepTukanbHoe 3,00 8.78
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MwoBOB 3HaYeHne yMOpeHnsa g

PrucyHok 26 — YgapHble CneKkTpbl Npu pa3HblX CKOPOCTAX CTO/IKHOBEHUSA BAroHOB
C MPYXWHHbIMW amopTnsaTtopamun, no gaHHbim [10] (Hynesoe gemndupoBaHue)

MX0a00 34a>«HUe ycKoperens, A

PUCYHOK 27 — Y aapHble CNeKTpbl NPU pasHblX CKOPOCTAX CTO/IKHOBEHWNA BAroHOB
C rmgpaBnnyeckuMu amopTtusatopamm, no gaHHolM [10] (Hynesoe semndposaHue)
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BeposTHOCTbL (415 04HOMO cocTaBa aa rog)

OrubatoLas cpejHeKBagpaTUUHbIX 3Ha4eHU yctopeHust g

YacToTa. 'y,

—————— — rpofoNbM3si en6p31+ns.-——--- NonepeyHas BuGpauns. —— - BepTUkanbHas BuGpauus

PucyHok 29 — TecToBble BO3jeiicTBUSA Ha BUGpaLuuio, No gaHHbIM [11]
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M1KOBOE 3HAYEHWE YCKOPEHUsI. 4

PucyHok 30 — YpgapHble cnekTpbl 418 NOBTOPAKOLWMNXCA COObITUIA, NO AaHHbIM [11]
<,'=3%.0=16.6)

MyKoBOE 3HAYEHME YCKOPEHUS, [

PucyHok 31 — YpapHble cnekTpbl 418 CAy4YaiHblX CTONKHOBEHWI Ha pa3HbiX CKOPOCTAX,
no gaHHbIM [11] {<m=3 %, O = 16.6)
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CI'IeKTpaJ'IbHaﬂ NAOTHOCTbL MOAHOCTN YCKOPEHNA. pr/ru,

--------- nyTb CPEAHEro ka4ecTsa. Pemy am = 0.45) ;====-===-MyTb BbICOKOTO Ka4ecTBa, ].(D—I'bl .= 03411
——- MyTb O4YeHb M/IX)XOTO KauecTsa. lebl 075.1

PucyHok 32 — CnekTpbl Bu6paLumn B Npo0NbLHOM HanpasBieHUn N5 BaroHOB
®paHLy3CKoil xene3HoAopoxHoilt komnanum (SNCF) Tunos A. B 1 C. no gaHHbim [12]

CnekTpasibHasA N/I0THOCTb MOMLTOCTU yCTapeHus, 4L

Yacrora. 'y
--------NyTb CPeAHero kavecTsa, 90 taw4. * 0,684;------ — MNyTb BbICOKOro kavectsa, 100 KT*4 a™ m0,56;

-------- MyTb O4EHb BbICOKOTO KavecTBa. 120 kT*Y =0.76[

PucyHok 33 — CnekTpbl Bu6paLum B NonepeyHoM HanpaBieHun 411 BaroHoB
dpaHLy3CKOW Xene3HofopoxHoi komnaHum (SNCF) Tunos A. B u C, nogaHHbiM [12]
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CnekTpasbHasi NNOTHOCTN «OUPIOCTH yCKopeHMﬂ.,ﬂ[/rm

0.01t
0.001
0,0001
0.00001
0.000001 * I - -1 ——
10 100 100,0 1000.0 10000.0
YacroTa. 'y,
—————— nyTb cpegHero kavectsa. 90 Km/4 m 0,697 .---------NyTb BbICOTOI KayecTsa. 100 kbi<4 - 0,57y,

———————— nyTb O4eHb BbICOKOrO Kayectsa. 120 0*Y, a.,, = 0,864
PucyHok 34 — CnekTpbl BU6pauny B BEpTUKASIbHOM HanpaBfeHun ANA BaroHoB

dpaHLy3CcKOoil XenesHofopoxHOW komnauun (SNCF) tTunos A. B u C. no gaHHbIM (12]

MyKoBOEe 3HAYEHUE YCKOPEeHWs, 4

YacTtoTta pe3oHaTopa, Iy

mmmmm———— 16TOHHbF|"'< BaroH, CKOpoCTb A.U 4 ----------- 16TOHI/IbII7I BaroH, CKOpoCTb 7KM'~4

PucyHok 35 — YapHble cneKkTpbl N0 U3MEPEHUSM B NPOJONbLHOM HanpaBneHun
Ha Kpal rpysoBoii nnatopmbl, nogaHHblM {12] (napameTp O HenU3BECTEH)
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MnKoBOe 3HAYEHME YCKOPEHs,

PucyHok 36 — YgapHble CnekTpbl N0 U3MepeHnsaM B BEPTUKA/IbHOM Hanpas/eHnmn
Ha Kpalo rpy3oBoii nnatdopmbl, nogaHHbIM [12] (napameTp O HeusBecTeH)

CrekTpasibHasi MIOTHOCTb MOLLHOCTM yCKopeHus, 42T L,

PucyHok 37 — PesynbTaTbhl U3mepeHuin Bubpauumn, nogaHHbim [12]
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CnekTpasibHas NAOTHOCTb MOLLHOCTU YCKOPeHUs ,CQE

YacTtorta. 'y,

1 - knaccbl 2M1M2M2, aTnm 2.7 g, d™ 1 2.7 mm; 2 - knacc 2M3. areT>m4.9 4. dpi>* 4.7 Mm

PucyHok 38 — TecToBble Bo3gelicTBuss M3K 60721-3-2:1997 (cnyvaitHas Bubpayus)

CnekTpasibHast MI0THOCTb MOLLHOCTH YCKOPEHUS!. <2.Tu

10000 -meermmermmermecemeemmces
0.1000
0.0100-
0,0010
0.0001 1..1.1.1-1.11 = .1 1.1 1 11>1
1.0 10,0 100.0 1000.0 10000.0

Yacrorta. 'y

1- «knaccel 2M1/2M2 (ams» 3,2 4. d ™ - 2.7 mm); 2 knacc 2M3 (»Tb * 4.9 4.d ™ » 6.1 mm)

PncyHok 39 — PekomeH[OBaHHble TECTOBbIE BO3A4eNCTBUA ANA cnyyaliHoi Bubpayum
no (17) (30 MUH no kaxaoii ocn. Bcero — 180 MUH)

39
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AMMIIKTYN13 YCKOPEHNS, f

1- knacchl 2M1/2M2. 2 — knacc 2M3

PncyHok 40 — TecToBble Bo3geiicTBua MK 60721-3-2:1997 (rapmoHuyeckas Bubpaymsa)

AMNTUTYA3 yCKOpeHus, 4

1— knaccel 2M1/2M2. 2 — knacc 2M3

PucyHok 41 — PekoMeHJOBaHHble TeCTOBble BO3/AECTBMA ANA rapMOHUYecKoil Bubpauum no [17]
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M1KOBOE 3HAYEHNE YCKOPEHUS, 4

YacToTa pe3soHatopa. 'y,

t — knaccel 2M1/2M2, 2 - knacc 2M2; 3 -m knacc 2M3; 4 - knacc 2M3

PucyHok 42 — TecToBble Bo3gelicTBus M3K 60721-3-2:1997 (yAapHble cnekTpbl)

MUKOBOE 3HAYEHWE YCKOPEHUs, 4

YacrtoTta pesoHaTtope Iy
1 - knacc 2M2.2 - knacchl 2M1/2M2: 3 - knacc 2M3. 4 - «knacc 2M3

PucyHok 43 — TecToBble Bo3geicTBuA [17] (yaapHble cnekTpbl)
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42

MUKOBOE 3HAYEHNE YCKOPEHWS!. 4

YactoTta peszo”topa Iy

1 — AnnTenbHOCTb UM Nynbca 0.016 ¢ (knaccbl 2M1,'2M2). 2 — AAMTeNbHOCTb UMNynbca 0,006 ¢ (knaccbl 2M2/2M3):
3 — AnnTenbHOCTb UMnynbca 0.002 ¢ (knacc 2M3)

PucyHok 44 — PeKkoMeH/0OBaHHble TeCTOBble BO3AelicTBUA (yAapHble cnekTpbl)
AN noBTopsAlLWmMxcsa yaapos no (17J (4mcno ygapos 100 * 6 = 600)
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Mpunoxenne A
(cnpaBouHoe)

CBefieHNsA 0 COOTBETCTBUU CCbISTOYHbIX MeXAayHapo4HblX CTaHA4apTOB
HaluMOHa/lbHbIM CTaHAapTam

Ta6bnuya [A1

O603HauYeHne CCbiNOYHOTO CteneHb O603HayYeHne N HauMeHoBaHue
MeX/AyHapo/AHOro cTaHAapTa cooTaeTcTens COOTBETCTBYIOL €10 HALMOHANBLHOTO CTaHAapTa

IEC 60068-2 (all parts) —
IEC 60721 (all parts) — °
IEC 60721-3 (all parts) —

IEC 60721-3-2:1997 — :
IEC/TR 60721-4-2 —

* COOTBeTCTByIOLlU/II\//I HauMOHaﬂbelﬁ CTaHfapT OTCyTCTBYyeT. rCl.O ero NpuHATUA pekomMeHOyeTCda UCNOoNb30BaTb
nepeBo/, Ha PYCCKUI A3blK AAHHOTO MeX/AYyHapoAHOro cTaHgapra.
Buénuorpadgus

(1] Rail Freight Shock and Vibration Environment. K Poole. British Rail Technical Report TR FT 4. April 1981 (Restricted
Distribution Data)

(2] Measurement and Analysts of Lengthways Rail Shock. Association of American Railroads. Washington. Report
DP 3-95. July 199 (General Distribution Data)
3] A Technical Summary of the Intermodal Environment Study. Association of American Railroads. Report DP 259,

April 1991 (General Distribution Data)

(4] Trailer on Flatcar (TOFC) Environmental Study (Phase ). Association of American Railroads. Report DP 256.
December 1989 (General Distribution Data)

(5] Intermodal Environmental Study: Phase Il (Articulated equipment — TOFC/COFC spine cars and double stack well
cars). Association of American Railroads. Report DP 257, March 1990 (General Distribution Data)

(6] Intermodal Environmental Study; Phase Il (Tnjck transport and lift-on / Lift-off Intermodal ramp operations).
Association of American Railroads. Report DP 258. October 1990 (General Distribution Data)

73 Brochure on Intermodal shipping environment. Association of American Railroads. Report DP 260. May 1991
(General Distribubon Data)

) Study of the Shock and Vibration Environment in Boxcars. Association of American Railroads. Report DP 262.
November 1992 (General Distribution Data)

) Study of the Railroad Shock and Vibration Environment for Roadrailer Equipment. Association of American

Railroads. Report DP 261. January 1992 (General Distribution Data)

(10) A Study ofthe Transportation Shock Environment and its Simulation. G.E. Johnson. Cambridge Consultants Report
M208, July 1976 (Restricted Distribution Data)

(11) Transportation Dynamic EnvironmentSummary, J.T. Foley. Sandia Laboratories. January 1973 (General Distribution
Data)

(12) GAM-EG-13 Annexe 6 Modeled et Donnees D'envronment Mechanique (General Distribution Data)

(13) ASTM D4728—91. Standard test method for random vibration testing of shipping containers (General Distribution
Data)

(14) IEC/TR 62131-1:2011 Environmental conditions — Vibration and shock of electrotechnical equipment — Part 1.
Process for validation of dynamic data

(15) IEC 60068-2 (all parts). Environmental testing — Part 2: Tests

(16) IEC 60721 (all parts). Classification of environmental conditions

17) IEC/TR 60721-4-2. Classification of environmental conditions — Part 4-2: Guidance for the correlation and trans-
formation of environmental condition classes of IEC 60721-3 to the environmental tests of IEC 60068-2 — Trans-
portation
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YK 534.1:006.354 OKC 19.040

KnoueBble CNoBa: Xenes3HoLOPOXHbIN TPAHCMNOPT, TPAHCMOPTHAs BM6GpaLms, yC/I0BUS NepeBo30k, TECTOBbIE
BO3elCTBYS, CNEKTpasibHas NOTHOCTb MOLLHOCTY YCKOPEHUS!, yAApHbI/ cnekTp
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TexHuyeckunit pegaktop N.E. Yepenkosa
Koppektop E.P. AposiH
KomnbloTepHas BepcTka HO.B. Monogsoii

CpaHo o Habop 26.M .2019. MoanucaHo B nevyatb 1507 2019 dopmart 60 « 84Vg. FapHutypa Apuan.
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MoATOTOB/IEHO HA OCHOBE 3/NIEKTPOHHON BEpPCUM, NPefOCTaBEHHON pa3paboTynkom cTaHpapTa

nan «topucnpyaeHuyna». 115419. Mocksa yn. OpaxoHuknase. 11.
www.jurisizdat.ru ybook@ mail.ru

Co3fiaHO B eMHUYHOM ncnonHeHun eo dryn «CTAHANPTUH®OPM»
ANSA KOMNNEKTOBaHUA ®efepanbHOro MHGOpPMaLMOHHOKW hOHAA CTaHAapTOB.

117418 MockBa. HaxumoBsckuit np-T. 4. 31. k. 2.
www.goslinfo.ru infe@ gosbnfo.nj
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