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nsi U AMarHocTukuM TexHudeckux cucrtem» (AO «HWL K») Ha ocHOBe COGCTBEHHOrO nmepesoja Ha PyCcCKUn
A3bIK AHIMOA3LIYHOW BEPCUMU MEXAYHAPOAHOrO AOKYMEHTA, YKa3aHHOrO B NyHKTE 4

2 BHECEH Texnuuyeckum koMuteToM No ctaHaaptu3auum TK 183 «Bubpauus, yaap u KOHTPOSb TEXHU-
YEeCKOro COCTOSHUSY
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BO3AEeWCTBUSA. Bubpauus u yaapbl daNeKTpoTexHu4eckoro obopyaosaHus. Yacts 4. O6opyaoBaHue, nepeBo3su-
MOe aBTOAOPOXHbIM TpaHcnopTomy (IEC/TR 62131-4:2011 «Environmental conditions — Vibration and shock
of electrotechnical equipment — Part 4: Equipment transported in road vehicles», IDT).

HaumeHoBaHue HaCTOsILLErO CTaHAAPTA U3MEHEHO OTHOCUTENBHO HAUMEHOBAHMA YKa3aHHOIO Mexay-
HapOAHOro cTaHaapTa Ansi npuBeAeHus B cootBeTcTeue ¢ TpedosaHuammu MOCT P 1.5 (nyHkT 3.5).

Mpu NpUMEHEHUM HACTOSAILLETO CTaHJapTa PEKOMEHAYETCA UCNONBb30BaTb BMECTO CCbINIOYHBIX MEXAYHA-
POAHBIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHANbHbLIE U MEXTOCYAAPCTBEHHbIE CTAHAAPTLI, CBEAEHUS O
KOTOPbIX NMPUBEZIEHDI B IONOMHUTENBHOM NPUoxeHun JA

5 BBEJEH BINEPBbIE

lpasuna npumeHeHUs HacmMoswe2o0 cmaHdapma ycmaHoesieHbl 8 cmambe 26 ®edepanbHoeo 3aKkoHa
om 29 uwoHa 2015 e. Ne 162-®3 «O cmaHdapmu3ayuu e Poccutickoli ®edepayuu». Ungpopmayus o6 us-
MEHEeHUSAX K HacmoslueMy cmaHdapmy nybriukyemcs e exxe200HOM (no cocmosHulo Ha 1 sHeaps mekyuiezo
eo0a) uHopmMayUOHHOM yKasamerne «HayuoHaiibHbie crmaH0apmbly, a oguyuasibHbIll mekem u3meHeHul
U 110rnpasok — 8 eXeMeCSYHOM UHGhOPMaUUOHHOM yka3zamene «HayuoHanbHbie cmaHlapmely». B criyqae
nepecmompa (3ameHbl) unu omMeHbl Hacmosuweao cmaHdapma coomeememeyiouiee yeedomneHue bydem
onybnuKosaHo 8 eXeMeCAYHOM UHOPMaUUOHHOM yKazamene «HayuoHanbHblie cmaHd0apmbil». Coomeem-
cmeyroujas uHgopmayusi, yeedoMneHUe U mexkcmsbl pasmewaromes makxe e UHpopmayuoHHol cucmeme
o6uweeo nonb30eaHuss — Ha ochuyuanbHoM calime ®edeparnbHO20 azeHmemea o MexHU4YeCKoMy peaynupo-
8aHUI0 U Memponoeuu e cemu lHmepHem (www.qost.ru)
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MY PerynmpoBaHuio n METPOIONH
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BHewHue BO3AENCTBUA

OAHHBIE O BO3AENCTBUU HA SJIEKTPOTEXHUYECKOE OBEOPYJOBAHUE
BUBPALIUN N YOAPOB

YacTtb 4
O6opynoBaHue, nepeBo3uMoe aBTOA0POXHbLIM TPAHCMIOPTOM

Environmental conditions. Data of vibration and shock effects on electrotechnical equipment.
Part 4. Equipment transported in road vehicles

Dara BBepeuna — 2017—10—01

1 OBbnacTb NpUMeHeHUA

Hacrosiwuii cTaHaapT ycTaHaBnUBAET METOA UCMONb30BAHUA AaHHbIX AUHAMUYECKUX NPOLECCOB, Ha-
oniogaemMblx Ha aBTOAOPOXHOM TpaHcnopTe, Ans POPMMPOBAHUS TUMUYHBIX YCIOBUI BO3AENCTBUI BUOpaumum
1 yOapoB NP NEPeBo3Ke NEKTPOTEXHUHECKOTO 000PYA0BaHUSA AOPOXHBLIM TPAHCNOPTOM. [MosTy4€eHHbIe yCro-
BMS CPABHMBAIOTCA C yCTaHOBMEHHbIMU B M3K 60721-3-2:1997.

Mcnonb3yemble AaHHblE AMHAMUYECKUX NPOLECCOB ObifIM NONYYEHbl U3 HAAEXKHbIX NUTEPaTYPHbIX UC-
TOYHUKOB. TEM HE MEeHee BCe OHW NPOLUY NpoLUeaypy NpoBepPKN 4OCTOBEPHOCTU M COrNACOBAHHOCTU AAHHbIX
B COOTBETCTBUM C [26]. B cTaHaapTe npeacTaBneHbl Takke AaHHbIE, ANA KOTOPbLIX MOAHAA npoueaypa nposep-
KM OCTOBEPHOCTU He Bblna BbINOMHEHa BCNEACTBUE OTCYTCTBUA HEOOX0aMMoi nHpopmauuu. Takue gaHHble
ObInNM MCNONb30BaHbI ANA KOCBEHHOIO MOATBEMKAEHMS COIMAacOBAHHOCTU AaHHbIX, NpoLleALLIuX npoueaypy
npoBepKu.

[aHHble, ncnonb3yemble B HACTOSLLEM CTaHAapTe, Gbinu NONydYeHbl B XoAe psiaa uccneaoBaHui. Nx
00BbEM M KAYECTBO 3aMETHO Pa3NM4YaloTCs MEXAy Co6oii, MOCKOMbKY B pa3HbIX UCCMNEA0BAHUSIX paccMaTpu-
Banucb pasHbie BUAbl TPAHCMNOPTHbLIX CPEACTB AN Pa3HbIX COCTOAHUI AOPOXKHOIO NOKPbLITUA. BONbLUMHCTBO
pPacCMOTPEHHbIX AMHAMUYECKUX BO3AENCTBUI COOTBETCTBOBASIO YCNOBUAM ABWKEHMUS MO AoporaMm 3anagHom
Esponbl. MNpeanonaraeTtcs, YTo OAWH U3 UCTOYHMKOB OblN MCMONbL3OBAH NPU OMMCAHWUM XKECTKOCTU AWHAMU-
yeckoro Bosaenctena B M3K 60721-3-2:1997, ooHAKO aHanu3 AaHHbIX NOKa3bIBAET, YTO STOT UCTOMHUK UMET
[erno ¢ TPaHCMOPTHLIMM CPeAcTBamMU CTapbix 06pasLoB.

2 HopMmaTuBHbI€e CCbIITKU

B HacTosiemM ctaHaapTe ncnonb3oBaHa HoOpMaTUBHAs CCbIfKa HA Creaylowuii CTaHaapT:

IEC 60721-3-2:1997, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation (Knaccucukaumsa ycnosuii BHeLL-
HUXx Bo3aencTBuid. YacTe 3. Knaccudukauums rpynn BHELLHUX BO3AENCTBUIA U UXKECTKOCTEN. Pasaen 2. TpaHc-
NopTUPOBAHKE)

U3pgaHue oduuymanbHoe
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3 UCTOYHMK AAHHbLIX U UX KaUecTBO

3.1 Mporpamma SRETS

Mporpamma SRETS!), yactuuHo chuHaHcupoBasLuascs EBpocoto3om, Bbina BbIMONHEHA B pamMKax Co-
BMECTHOro npeanpusitusi 10 eBponenckuMu areHTcTBamu U Komnauusimu. Ee uenesto 66110 onpeaenuTs HOBble
YKECTKOCTU TECTOBbIX AMHAMUYECKUX BO3AENCTBUI HA 000pYyAOBaHWE, NPeaHA3HAYEHHOE AN NepeBO3Kn aB-
TOAOPOXHBIM TPAHCMOPTOM, C TEM YTOObLI BKINOUMTL MX B cTaHaapTbl CEH u MCO no ucnbitaHnam o6opyao-
BaHus B Tape. PaboTbl Npoaomkanuck Tpu roaa u Obinn 3aBepLueHbl onyGnnkoBaHUem UTOroBoro otyeta [1].

3Tan uamepeHns subpaunun 1 ynapoB Ha TpaHCnopTe BKnodan B cebs ABa OTAENbHLIX UCCNeAoBaHUS
(Tabnuubl 1 1 2).

3apayeri nepBoOro UCCrneaoBaHusi, NpoBoauBLLErocs B Benukobputanum u BknovasLLero B ceds B 00-
e CnoXxHOCTu 19 noesnok, a Takke no goporam Eeponbl (cm. Tabnuuy 1), 66IN0 onpeaeneHne xapakrepu-
CTWK BO3AENCTBUSI BUOpauun 1 yaapa BO Bpems J0POXKHbIX NEPEBO3OK TUMMUYHBIX rPY30B (TOBAPOB). [N 3TOro0
ObINu BbIMNOSIHEHLI U3MEPEHUSA B YCITOBUAX aHOHUMHOCTU BOAUTENS NPU NEPEBO3KE OQHOTO U TOTO e rpy3a no
aHanoOrMYHbIM MapLIPYTaM Pa3HbIMU aBTOMOOUNAMK OAHOTO knacca (38-TOHHBIMU COYNEHEHHBLIMU FPY30BLIMU
aBTomMoGunsaMu). MNpu 3TOM BOAMTENSAM He coobLlanack Lenb NPOBOAUMbIX U3MEPEHUI.

B apyrom uccnegosaHum (CM. Tabnuuy 2) naMepeHust BbINOMHANNCL HA TECTOBbLIX NMONUroHax fepmaHun
C MCNOMNb30BaHWEM ABYX MALUMH B YCNOBUAX UAEHTUMMUKALMN BOAUTENEN, B KA4eCTBE KOTOPbIX BbICTYNanu
wodepbl-ucnoiTateny. 3agaden 3Tux uccnegoBaHnin 6biNo cpaBHEHWE BO3AENCTBUI ANA Pa3HbIX TPAHCMNOPT-
HbIX CPEACTB, IPY30BbIX MPULIENOB, rPY30B U AOPOXHbLIX NOKPLITUIA. CNbITaHUSE MPOBOAMMUCE ANS TPEX KOH-
durypauuii Kaxaoro rpy3oBoro aBTomobéuns (B 0AHOM Crny4ae ¢ NpuULENOM) Ha Pa3HbIX CKOPOCTAX ABUMXKEHUA.
Touku uamepeHnsa Bubpauum Ha pasHbIX TPAHCNOPTHBLIX CPEeACTBaX NMOKa3aHbl HA PUCYHKe 1.

B 060oux uccnegoBaHnax ncnonb30Banucb TBEPAOTENbHBIE LMPPOBBLIE PErMCTPATOPLI AaHHbIX. Bo BTO-
pOM MCCMneaoBaHUM 3anucb BErach B HEMPEPbLIBHOM PeXUME, TOr4a Kak NepBoM — B OTAEMbHbIE NEPUOAbI
BPEMEHM, KOTOPbIE ONPeaensinchb No ypoBHIO curHana (500 GnokoB AaHHbIX, COOTBETCTBYIOLLUMX MakCMMarb-
HoIt BUOpauum, no 2048 Touek B Kakaom) U Mo BpeMEHHbIM OTpe3Kkam (3anucb 6rnoka aaHHbiX u3 2048 Touek
KaXkable TPU MUHYTLI). 3anucb OCyLLECTBNANACh C UCNOMbL30BaHUEM (punbTpa batTepBopTa HUXHUX 4acToT C
yacToTol cpesa 1000 Iy ¢ yacroToit BuiGopku 5500 ¢~1. Takum 06pasom, kaxxaoMy GHOKY AaHHBLIX COOTBET-
CTBOBara BpemMeHHas peanuaayusa gnutenbHocTbio 0,372 c.

B nepeom nccneaoBaHMu U3MEPEHUs BbIMOMHANUCH G MPUMEHEHNEM OAHOTO TPEXKOMMOHEHTHOTO npe-
obpa3oBarens, ycTaHaBNMBaeMOro Ha AHe NOAAOHA C yNakoBKoW ByThINoK BUCKU. B ky3oB aBToMo6uns 6binm
nomeLLeHel 16 Takux noaaoHoB. MNpu NOMHOM 3anonHeHun o6beMa aBTomoouns obLas macca rpysa CocTaBu-
na okono 90 % mMakcumarnbHOI rpy30noagbeEMHOCTU aBTOMOOUNS. TOT hakT, YTO B AaHHbLIX UCTILITAHWUIA HE Obin
ykasaH BOAMTENb aBTOMOOUNS, NOBLILIAET OOBLEKTUBHOCTbL UCCNEAOBAHUS, HO 3aTPYAHSAET NPOBEPKY AOCTO-
BEPHOCTU AaHHbIX. B otyeTe [1] AaHHble no 19 noesakam Obinu CrpynnupoBaHbl ANA BbIYUCIEHMS TPYNNOBbLIX
CpefHUX U NPOBEAEeHNS AUCEPCUOHHOIO aHanm3sa.

Mporpamma SRETS npeaycmarpuBana pasHble BuAbl 00paboTKM AaHHbIX, BKMIOYAst BbIMUCIIEHUE Crek-
TpanbHON MAOTHOCTU MOLLHOCTU, pacnpeaeneHne MrHOBEHHbIX 3HA4YEHMWI U NOCTPOEHUEe CMEeKTpa YCTanoCTHbIX
nospexaeHuin. Bcero 6610 NpMMEHEHO TPY pasHbIX METOAA ONPeAENEHUs XXECTKOCTM TECTOBbLIX BO3AENCTBUIA ANs
UCTIbITAHWI Ha BMOpaumio u yaap. Takme ucnbitaHns Obinu BbINMOMHEHbBI ANS YETbIPEX Pa3HbIX BUAOB NPOAYKLNU,
noCne Yero ux pesynsrarbl Obinyu COMOCTaBMNEHbI C NOBPEXAEHNUSMU, HAONIOAABLLMMUCA Y TO e NPOAYKLMKU BO
BPEMS pearbHbIX NEPEBO30K. BbIN0O yCTaHOBNEHO, YTO UCTILITAHUSI 00ECTIEYNBAIOT NOSBIIEHNE TEX XKE NOBPEXIEe-
HWIA, YTO HAbMIOAAIOTCA B NPOLECCe pearnbHbIX NEPEBO30K, 38 HECKONLKO Gonee KOpOoTKMiA nepuoa BO3AERCTBUS.
TeMm He MeHee NonyyYeHHas NPW HOBbIX UCMbITAHMAX YaCcTOTa NOBPEXAEHUI Okasanachk 6onee 6rnn3koii k peanbHo-
CTK, YeM Npu 4PYrMx UCMbITAHUSAX, CYLLIECTBOBaBLLUMX HA TOT MOMEHT BpemeHu. Pesynsratom nporpammbl SRETS
ObInu HOPMYNUPOBKA PsAAA HOBbIX CTPATErMI UCTILITAHWUIA U YCTAHOBIEHNE PSAA OFPaHUYEHUIE Ha UCTILITAHUS.

Bce ucxoaHbie aaHHble nporpammbl SRETS Obinu coxpaHeHbl B UMPOBOM BUAE U B 0606LLEHHOM BUAE
npeacTaBneHbl HA pUcyHkax 2—17.

3.2 KpyroBble ucnbitaHus CEEES? ans 10-TOHHbIX rpy30BbIX aBTOMOGUNEN

XoTs LUenbio Kpyroebix ucnbitaHuin CEEES (cm. [2]) He Bbinn UCKMIOMUTENBHO U3MEPEHUST AUHAMUYECKNX
BO3€eNCTBUIA, NPOBEAEHUE TaKMX U3MEPEHUI N aHanu3 ux pesynsTaTtoB pasHbIMW OpraHusaumsamMu COCTaBnanu

1) OT aHrnuitckoro The Source Reduction by European Testing Schedules.
2) OT aHmuiickoro The Confederation of European Environmental Engineering Societies.
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yacTb nporpaMmbl. MonyyeHHble AaHHble (pucyHkn 18—20), aBuBLIMECA pe3ynbTaToM 55-MUHYTHOTO Henpe-
PbIBHOTO U3MEpeHua n 3anucu Bubpaumn, 6einn nepeaaHsl AN He3aBUCUMOro aHanusa B 20 pasHbIX OpraHu-
3aumin EBponbl (pUCyHkn 21—23).

3anucb AaHHbIX, OpraHn3oBaHHasn YHusepcutetom Kpendunaa (cm. [3]), Obina nonyyeHna B xoae noesa-
KU U3 LEHTpanbHOW AHIMUKM B LIEHTpanbHylo FepmaHuio (pucyHkun 24 un 25). 3anucb ocywectenanacb no
12 kaHanam Ha ABa yCTPOICTBA C NPUMEHEHNEM TPEXKOMMOHEHTHOrO AaTunka Bubpauumn, 3aKkpennieHHoro Ha
rpy3oBoi nnarcpopme. MapannenbHo Benach Takke 3anucb CKOPOCTU ABWKEHUS TPAHCNOPTHOTO CPEACTBA, B
Ka4yeCTBe KOTOPOro Obin BbiIOpaH 10-TOHHbLIN FPy30BOK aBTOMOOMNL KOHCTPYKUMK Ha4Yana 70-X rogos nNpoLusno-
ro Beka C KonecHoi opMyrnon 4x4, npeaHasHa4YeHHbIN ANA NepeaBMKEHUS No Nepece4eHHON MEeCTHOCTU.
M3HauanbHO CNpOEKTUPOBAHHBIN KaKk BOEHHOE TPAHCNOPTHOE CPEeACTBO, OH Obifl YCTAHOBNEH HA CEPUNHYIO
pamy 1 nperepnen apyrue moaudukaummn, xapakTepHble Ansa cepuiHOro NPousBoACTBa (B 4aCTHOCTH, Obin
cHabXxeH rmapaBNUYECKUM NOABLEMHUKOM). MOMUMMO OCHOBHOI HENpepbLIBHOW 3anucyu Bubpauuu bbinu caena-
Hbl OMOMNHUTENbHBIE 3aNUCK BO BPEMSA ABWKEHNUSA NO AOPOTe NSIOXOro kavecTsa u NPEooNneHns NpenaTCTBuii
(puCyHkmM 26 n 27) Ha MakcumanbHON 6e30nNacHoi (N0 YCMOTPEHUIO BOAUTENSA) CKOPOCTU. [laHHbIE YKa3aHHbIX
namMepeHui sonu B [17].

Pe3ynsratoM npoBefiIeHHOro aHanu3a Oblnu NOCTPOEHHbIE CNeKTpanbHble NIIOTHOCT MOLHOCTH U pac-
npeaeneHns MrHOBEHHbIX 3HaYEHWUI YCKOPEHUA ANA Kax@aoro 04HOYaCcoBOr0 UHTEPBAaNna Noesaku, a Takke ans
BCEN noe3akn B Lenom. Kpome Toro, 6bin NnposeaeH aHanu3 pacnpeaesieHnss MrHOBEHHbIX 3Ha4Y€HUI CKOpPOCTH
ABWKEHUA TPAHCMOPTHOIO CPEACTBA C LENbIo ONUCaHUA YCNoBui ABmieHnsa. OaHaKo NpUMEHEHWE AaHHON Xa-
paKTepPUCTUKM B LIENSAX NPOBOAUMOrO UCCNEAOBAHUS OTPAHUYEHO TEM, YTO BEPXHUI Npesen CKOPOCTU ABMKEHUS
TPaHCMOPTHOrO CPEACTBa ObiN MEHbLLIE TOFO, YTO YCTAHABNUBAETCA AN CEPUNHBIX FPY30BbIX aBTOMOOUNEN.

M3mepeHus oCyLLECTBIIAANUCL C NPUMEHEHUEM aHarnoroBoro 3anuChbIBaloLLIEro yCTpoicTea u kanmbpo-
BaHHOro o6opyaoBaHus. [iuanasoH 4actot uamepenuit — ao 500 M'u. PaspelueHne npu noCTpoeHUu crnek-
TpanbHOWM NNOTHOCTU MOLLHOCTU cocTaBuno 1 Ny, a paspeweHne no yCKOPEHUIo NPU NOCTPOEHUU pacnpese-
NEeHUs MrHOBEHHBIX 3HaYyeHuin — 0,002 g. O6wwmii nepuog 3anucu, pa3buTon Ha OAHOYACOBLIE MHTEPBAnbI,
cocraeun 7 4. 310 ob6ecneynno BbICOKYIO CTaTUCTUYECKYIO TOYHOCTb NOCTPOEHUA pacnpeaeneHust BeposiTHO-
CTeli BNOTb A0 CaMbIX HU3KMX (CaMblX BbICOKMX) KBAHTUNEN.

3.3 UsmepeHusa Xonne u Mlepoka

B Havyane 70-x kogoB mpownoro Beka Xonne u [epok NpoBenu UCCNEeAOBaHUSA, pe3ynbrarbl KOTOPbIX
Hawnu oTpaxkeHme B nybnukauusix [4] v [5]. JaHHble uccnenoBaHuii B 4acTu XXECTKOCTU BUGPaLMOHHOIO BO3-
OeWCTBUA nernu B OCHOBY HECKONbKUX HALUMOHAmNbHbLIX CTAHAAPTOB U, HACKONbLKO MOXHO CyaWUTb, Obinu uc-
nonb3oBaHbl Npu pa3paborke MOK 60721-3-2:1997. MNpuBeaeHHbIN B nybnnkaumsax o6bem gaHHbIX No Bubpa-
LUM BECbMa OrpaHWYeH, 04HAKo B OTHOLUEHUW AAHHBIX NO yAapy OH AOCTATOYEH, YTOObI T€ Obinn BKNIOYEHLI B
HacToALMM CTaHAapT.

M3mepeHust Gbinn npoBefeHbl HA AEBSATU rPy30BbIX aBTOMOOUNSAX U Tpeiinepax, AaHHble 0 KOTOpbIX
npueeaeHsl B Tabnuue 3. B 60nbLUMHCTBE CBOEM TPAHCMNOPTHLIE CPEACTBA MMENU PECCOPHYIO NOABECKY, Xa-
paKkTepHyto Ansi MOAenen, Bbinyckaembix Mexay 1946 n 1970 rogamu. Bce ucnbitaHnst NPOBOAUNUCE HA CYXOM
JOPOXXHOM MOKPLITUM NO 3aMKHYTOMY MapLUpyTy, BKIoYatoLemy B cebs:

- 70 % acansToBOro n 6€TOHHOIO NOKPLITUSA;

- 18 % nOBPEXAEHHOr0 U BOCCTAHOBNEHHOTO MOKPbLITUS;

- 10 % yxabucToi rpyHTOBOW A0POrU;

- 2 % GYnbIXHOIO NOKPLITUS.

Kpome TOro, MapLupyT Bkntoyan B cebs YeTbipe penbCoBbix nepeesna. CkOpOCTb ABMXKEHUSA NO MapLu-
pyTy BapbupoBanacb ot 35 go 45 kMm/4 B ycnoBuax ropoga Ao 70 KM/J4 Ha OTKPbLITOM Tpacce. Ha rpyHTOBOW
aopore ckopocTb nagana Ao 10—20 km/4. MismMepeHus Obinu NpoBeAeHbl B YCIOBUAX Pa3fIMYHON CTENEeHu
3arpysKku TPaHCNOPTHbLIX CPEACTB.

[aHHble 0 BuBpauumn orpaHmyeHbl TUMUYHBLIM CNEKTPOM (PUCYHOK 28) 1 orubatoLwuMm CnekTpoBs (pucy-
HOK 29) oTAeneHO ANsA rpy30BbIX aBTOMOOUNel n Ans npuuenos u nonynpuuenos. OnybnukoBaHHbIE AAHHbIE
no yaapam npueeaeHsl B Tabnuuax 4 n 5 u Ha pucyHke 30.

M3MepeHns yCKOpEeHUs NPOBOAMNUCH B TPEX HanpaBrieHUsIX HA4 3afHeil OCblo, B BEPTUKANBHOM Ha-
npasneHun nocpeanHe rpy3oBon nnaTtdopmel, B BEPTUKANLHOM HanpasneHWW y 3agHei ocu € Kparo nnat-
OpMbI M B BEPTUKANLHOM HanpaeneHun B nepeaHeli yactn nnatdopmMbl NocpeanHe. Bee wectb usmepeHui
npoBOAUNUCL OAHOBPEMEHHO. Pernctpauus AaHHbIX OCYLLECTBAsANAach C NOMOLLbIO aHaNoroBOro 3anuchiBato-
LLero ycTpomcTea C 4aCTOTHOM MOAYNAUMEN curHana B gnanasoHe yactoT ot 1 4o 1250 'u. AnutenbHOCTb
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3anucu — 32 c. PaspeLueHue no 4actore Npu NOCTPOEHUU CNeKTPanbHOW NNOTHOCTU MOLWHOCTM — 3 Tu. Yaa-
pbl 661K KNaccuULUMpoBaHbl N0 BOCBMU YPOBHSAM M LLECTHAALUATU ANUTENBHOCTAM UMNYNLCOB.

3.4 Ucnbitanusa Land Rover Defender na nonurone B Mun6pyke

B 1998 rogy no 3akasy komnanuu Hunting Engineering Ltd Ha nonurone B MunGpyke Gbinu nposeae-
Hbl U3MEPEHNA AUHAMUYECKUX BO3AENCTBUM, pe3ynbrarbl KOTOPbLIX HAWMW OTpaxeHue B otyete [6]. N3me-
peHus ABNAMUCHL YaCTbIO NPOrPaMMBbI UCTILITAHUIA ANEKTPOHHOTO 060pyaoBaHUA BHeaopoxkHuka Land Rover
Defender, LR10. 370 Gbinl BOEHHbIN aBTOMOOUIb, NepeAenaHHbii ¢ HE3HAYUTENbHLIMU U3MEHEHUAMU U3 Ce-
PUIAHO BbINyCKaeMON MOAENN.

MameputenbHaa cuctemMa Bkroyana B cebsi UeTbipe TPEXKOMNOHEHTHBIX akcenepomMeTpa U ONTUYECKUI
TaxoOMEeTp AN onpeaeneHus CKOPOCTU ABWXEHUS TPAHCMNOPTHOrO cpeacTsa. [aHHble perucTpupoBanuchb Ha
MarHMTHON NeHTe KanMbpOBaHHOIO YCTPOWCTBA 3anuCU. TPU TOYKU U3MEPEHUN HAXOAUNUCL Ha cTennaxax
Ans obopyaoBaHus U B 3aHEN YacTu rpy30BOro otceka. MapLipyT aBuxeHus Bkniovan B cebs CeMb y4acTKOB:

- y4yacTok 1, CKOPOCTHOM: CKOPOCTb ABWXeHus 48 km/d, spema 3anucu 130 c;

- y4acToK 2, HEepOBHas 0pora: CKOpPOCTb ABWXKEHUA 16 KM/M, Bpema 3anucu 46 c;

- yyacTok 3, MoLleHas gopora: CKopocTb ABukeHua 40 km/v, BpemMa 3anucu 266 c;

- y4yacToK 4, XOfIMUCTasi MECTHOCTb: IBUXKEHUE C HOPMASbHOW CKOPOCTbLIO, Bpems 3anucu 366 c;

- Yy4yacToK 5, cnyyaiiHble HEpOBHOCTU: BpeMs 3anucu 56 c;

- y4yacrtok 6, 6onbLume HepOBHOCTU: CKOPOCTb ABUXEHUS 16 kM/M, Bpema 3anucy 30 c;

- Yy4acToK 7, nepece4yeHHass MeCTHOCTb: ABWXEHUE C HOPMAarbHON CKOPOCTLIO, BpeMa 3anucu 673 c;

Pesynsrarbl uamepeHuin npuseaeHsl B [6]. MsmepeHus npoBoaguNUChL NO HECKOSIbKUM UAEHTUYHBLIM Ka-
Hanam ¢ 4yactoToii Beibopku 1024 ¢!, yto oBecneuuno paspelseHue no yactote npubnusuTensHo 0,5 .
JaHHble npeacTaBneHbl B (POpME BPEMEHHbIX peanu3auui, CnekTpanbHbiX NAOTHOCTENW MOLLHOCTM U pac-
npeaeneHns MrHoBEHHbIX 3HauyeHnin. Ha pucyHke 31 nokasaHbl cpeaHekBaapaTUYHbIE 3HAaYEHUSA YCKOPEHUS, a
Ha pUCYHKe 32 — NMKOBbIE 3HAYEHUS YAAPOB ANS KAXA0ro y4acTka UCNbITAaTENbHOro NOAUroHa. CnekTpbl Ans
YCKOPEHUSA B BEPTUKANbLHOM HanpasneHuu NnpuBeaeHbl Ha pucyHke 33.

3.5 VcnbitaHus rpysoBoro aesrodyprona Ford Ha nonuroHe B Mun6pyke

B 1996 roay no 3akasy komnaHuu Hunting Engineering Ltd Ha nonuroHe B Munopyke 6binu npoBeaeHbl
N3MEPEHUA AUHAMUYECKMX BO3AENCTBMIA, pe3yrnbTaTbl KOTOPbLIX HALWNU oTpaxeHue B otyete [7]. Usmepenusa
SIBNANUCE YaCTbIO NPOrpaMMbl UCMbITAHWUI CPEACTB KOMMYHMKALIMU, YCTAHOBIIEHHbIX HA HOBOM aBTO(yproHe
Ford. Harpyska Ha nepeaHo 0Cb coCcTaensana 1248 kr, Ha 3aHIO 0Cb — 969 kr, obLas Harpy3ka — 2217 Kr.

MameputensHasa cuctema Bkroyana B cedsi Tpu TPEXKOMMNOHEHTHbIX akCenepoMeTpa, TPU OAHOKOMMOHEHT-
HbIX akcenepomeTpa u npeobpasosarenb CKOPOCTU ABMXKEHUS TPAHCMIOPTHOTO cpeacTea. [laHHble perncTpupo-
BarucCb Ha MarHUTHOI NeHTe KanMbpoBaHHOTO YCTPOICTBA 3anucu. BonbLUMHCTBO TOYEK U3MEPEHUIA pacnonara-
Nnock Ha cTennaxax Ans 060pya0BaHus, a ABa TPEXKOMMNOHEHTHBLIX akCenepoMeTpa — B rpy30BOM OTCEKE (B €ro
LieHTpe 1 Haj 3aJHeil 0Ccbio aBTOMOBMNSA). MapLupyT ABUKEHUs BKMoYan B cebsl crneayolme y4acTku:

a) aAns usmepeHuin Bubpauuu:

- CKOPOCTHOW y4acTOK: CKOPOCTb ABWeHusa 85 km/u, Bpemsa 3anucu 376 c;

- rpaBuiHasa gopora: CKOpoCTb ABWkeHUA 48 kKm/M, Bpems 3anucu 157 ¢;

- popora knacca b (Bknto4as nepeceyeHusi): CKOPOCTb ABMXeHUS 64 km/J, Bpemsi 3anucu 366 c;

b) ans uamepeHui yaapos:

- BbIOOWHbI GONBLIOTO U Marnoro pasMepa: CKOPOCTb ABMKEHUS 16 KM/Y;

- CBETOBO3BpALLaTENb «KOLUAYMI rNasy: CKOPOCTb ABMXKEHUA 48 KM/Y;

- PEnbCOBbLIV Nepeess: CKOPOCTb ABUXKEHUA 32 KM/Y.

Vi3mepeHNsi TPOBOAUMMCH MO HECKOMbKUM KaHanam ¢ 4actoToi BbiBopkn 1024 ¢!, yto oBecneynno
paspeLueHmne no yactote npubnuautensHo 0,5 Mu. [laHHble npeacTaBneHsl B (hopme BpEMEHHbIX peanu3auun,
CrneKTpanbHbIX NAIOTHOCTEN MOLLHOCTU M pacnpeneneHns MrHOBEHHbIX 3Ha4YeHunin. Ha pucyHke 34 nokasaHbl
CpeHeKBaApaTUYHbIE 3HAYEHUA YCKOPEHUS, HA PUCYHKE 35 — MakCcuMyMbl CnekTpanbHbIX MNOTHOCTEN, @ Ha
pUcyHke 36 — MUKOBLIE 3HAYEHUA yAAPOB AN KAXKAOro y4yacTtka UCMbITaTensHOro nonuroHa. CnekTpel AnA
YCKOPEHMA B BEPTUKANbLHOM HanpaBneHuu npuBeaeHsl Ha pucyHke 40.

3.6 McnbiTanna Renault Magnum Ha nonuroHe B Munopyke

B 1996 roay no 3akasy komnaHuu Hunting Engineering Ltd Ha nonuroHe B Munbpyke 6blnu npoBeseHbI
U3MepPEHUs AMHAMUYeCKUX BO3AENCTBUIA, pe3ynbTaTbl KOTOPbLIX HALLMM OTpaxkeHne B oTveTe [8]. M3amepeHus
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ABMANMCH YaCTbIO NPOrpamMmel UCMbITAHMIA CPEACTB KOMMYHUKaLMKW, YCTAaHOBIEHHLIX HA HOBOM TArade Renault
AE 385ti Magnum ¢ nonynpuuenom u npuuenomM-gpyproHom, B KOTOPoM 6blnl 060pyA0BaH KOMaHAHBIN U KOM-
MYHUKaLMOHHbIN LUeHTp. Harpy3ska Ha nepeHIol0 0Cb cocTasnsana 5764 kr, Ha 3agH0 ocb — 8985 kr, obwwas
Harpyska — 14 749 «r.

MameputenbHas cuctema Bknovyana B ce0s 0AWH TPEeXKOMMOHEHTHbIW akCeriepoMeTp, YeTblpe ABYX-
KOMMOHEHTHbIX akcenepomeTpa, Ba O4HOKOMIMOHEHTHLIX akcenepoMeTpa u npeotpasoBaTtenb CKOPOCTU ABU-
XKEHWS TPAHCMOPTHOrO cpeacTBa. [JaHHbIe 3annCbIBANNUCh HA MarHUTHYIO NEHTY KanuOpOBaHHOIO YCTPOMCTBA
3anucu. BonbLUMHCTBO TOUEK M3MEPEHUII pacnonaranock Ha cTennaxax ans obopyaoBaHus, a ABa ABYXKOM-
MOHEHTHBIX akCenepoMeTpa — B NepeaHen 4Yactu npuuena. MapLupyT ABWKEHUS Bknovan B cebsa cneayto-
LMe yqacTku:

a) Ans usMepeHun subpauun:

- CKOPOCTHOW y4acCTOK: CKOPOCTb ABWXEHUA 85 kM/y, Bpema 3anucu 347 ¢;

- rpaBuiiHas gopora: CKOpoCTb ABWxeHus 32 n 48 km/d, Bpemsa sanucu 197 c;

- popora knacca b (Bknovaa nepecevyeHnst): CKOpoCTb ABMXEHUA 48 n 64 km/4, Bpemsa 3anucu 254 ¢;

b) ana usmepeHnwii yaapos:

- BblIGOMHbI GONbLLIOTO U Manoro pasMepa: CKOpOCTb ABMXKEHUSA 16 KM/Y;

- CBETOBO3BpaLLaTeNb «KOLUAYUiA rnasy»: CKOPOCTb ABMXKEHUS 48 km/Y;

- PEnbCOBbLIN NEpeesa: CKOPOCTb ABUXEHUS 32 KM/,

VaMepeHusi NPOBOAMMNCL NO HECKOMBKUM KaHanam ¢ 4acToToil BeiGopku 1024 ¢!, yTo obecneunno
paspeLueHue no yacrore npubnusutensHo 0,5 My. JaHHble npeacTasneHbl B hOpMe BPEMEHHbIX peanu3auuid,
CMeKTpanbHbIX NAOTHOCTEN MOLLHOCTU M pacnpeieneHna MrHOBEHHbIX 3Ha4YeHnin. Ha pucyHke 37 nokasaHbl
CpeAHeKBaapaTUYHbIE 3HAYEHUS YCKOPEHUS, HA PUCYHKE 38 — MakCUMyMbl CNEKTPanbHbIX MMNOTHOCTEN, @ Ha
pUCyHke 39 — MUKOBLIE 3HAYEHUA YAAPOB AN KAKAOr0 y4yacTka UCNbITAaTeNbHOro nonuroHa. CnekTpel Ans
YCKOPEHUA B BEPTUKANBHOM HanpasneHun npuBeaeHbl Ha pucyHke 40.

3.7 QononHuTenbHble UCTOYHUKU JAHHbIX

Mownck MHdopmaumm 0 HabnAABLLMXCA AMHAMUYECKUX BO3AEWCTBUSAX HA aBTOA0POrax no3sonun oGHapy-
XUTb €LLe HECKOMNbKO UCTOMHUKOB, 3aCNy>XUBAIOLLMX AOBEPUS, HO ANS KOTOPbIX HE ObINI0 BO3MOXHOCTU NPOBECTU
MOSHYIO NpoLeaypy NOATBEPKAEHUA HAaAEXHOCTU AaHHbIX. MICnonb30BaTh AaHHbIE U3 UCTOYHUKOB, ONUCAHHbIX
B HACTOSALLEM NYHKTE, CNedyeT C OCTOPOXKHOCTLIO. OHU BKMIOYEHLI B HACTOSLLMIA CTaHAAPT B NEPBYIO 0Mepeab B
KauecTBe BCNOMOratenbHOro Marepuana ans noaTsemxaeHus nHpopmauum us apyrux MCTOHHUKOB.

dpaHuy3ckuit BoeHHbIn ctaHgapT GAM EG 13 ([9]) coaepuT gaHHble, NONyYEeHHbIE ANA ABYX TPaHC-
NOpTHbIX cpeacTB. B npouecce ucnoitaHui rpysoson dyprodH Renault Trafic rpyzonogbemHoctbio 1,9 T € Ko-
necHoi copmynoi 4x2 6bin NOMHOCTbLIO 3arpyeH mMaccoit 1950 kr. M3aMepeHUs BbINONHANUCH C NOMOLLbIO
TPEXKOMMOHEHTHbIX aKCernepoMeTpoB, YCTAHOBMEHHbIX B ABYX TOYKaX, O KOTOPbIX U3BECTHO, YTO OHM HaXxo-
AUNNCb «B LIEHTPE rpy30BON NNatopMbl» U «HA NPOAONbHOM OGpyce pambl». Jpyrum UCnbITyemMbiM TPaHC-
MOPTHbLIM CPEACTBOM CNY>XUS BOEHHbIN 20-TOHHLIN rpy30BOKM aBTOMOOMNbL Renault TRM 1000, usmepenus
BUOpaLMM KOTOpPOro OCYLLUECTBAANUCL C NOMOLLBIO TPEXKOMMOHEHTHOTO aKCenepoMeTpa, YCTaHOBIEHHOIO
Ha waccu. N3mepeHus ObInu NpoBeaeHbl ANA PAAa pearnbHbIX JOPOXHbLIX YCNOBUM C PA3HLIMU JOPOXKHbLIMU
NOBEPXHOCTAMM (BbiNK NK 310 00bIYHLIE AOPOTU UINU UCTILITATENbHBIA MONUIOH, HEU3BECTHO). Bce gaHHbIe
npeacraeneHbl B popMe CNEKTPanbHOW NAOTHOCTM MOLLUHOCTM YCKOpPEHus ¢ paspewieHumem 1 'y v Bbile.
[AnuHa 3annMcu Heu3BeCTHA, NOSTOMY HEBO3MOXHO YCTAHOBUTb XapakTEPUCTUKM TOMHOCTU aHanu3a. CBojka
M3MEHEHUI cpeaHeKBaaApPaTUYHOro 3Ha4eHUA YCKOPEHUS B 3aBUCMMOCTU OT JOPOXXHOIO NOKPbLITUSI U CKOPOCTU
ABWXKeHUs npuBeaieHa B Tabnuuyax 6 u 7 ana Renault Trafic u Renault TRM 1000 cooTBETCTBEHHO. CNEKTPbI,
NoslyYyeHHble A58 9TUX ABYX MALUWH, COBMELLEHbI HA PUCYHKax 41 n 42.

B Hauyane 70-x rogos npownoro seka B CLUA Gbinv npoBeaeHbl UCMbITAHUS C LeNbio ONpeaenuTb Tu-
noBbl€ XeCTKOCTU AMHAMMUYECKOro BO3AEiCTBUSI NPU TPAHCMOPTMPOBKE rPy30B, BKIIOYAas NepeBO3Ky aBTOA0-
POXXHLIM TPAHCMOPTOM, AN BKNIOYEeHUA ux B amepukaHckuin cranaapt Mil Std 810. Pesynbratbl ucnbitaHum
oTpaxeHbl B [10]. HAacKOMbKO MOXXHO CyAUTb, UCMIbITAHUS ObiNM NPOBEeAEHbI B YCNOBUAX peanbHOro JOPOXXHOTO
AswxeHus Ha TeppuTopun CLUA. UcnbiTyeMble TPaHCNOPTHbIE CPeACTBA BKIIOYanu B cebs:

a) TAray ¢ BbICOKON CTENEeHbI0 U3HOCA C NPULIENHON rPy30BOM NNaTopMoin Ha NIUCTOBBLIX peccopax;

b) BOCCTaHOBMEHHBIN TAra4 ¢ NPULIENHON rpy30BOM NNATGOPMONM Ha SIMCTOBLIX peccopax;

C) TArau C BbICOKOW CTeNeHb0 N3HOCA C NPULENHBLIM Ky30BOM-(DYProHOM Ha NMHEBMATMYECKON NOABECKE;

d) HOBbIN TAray ¢ NpyUUEnHbIM Ky30BOM-(pyproHOM Ha NHEBMATUYECKOW NOABECKE;

€) TAray ¢ Manou CTeneHbio U3HOCA C NPULENHbIM Ky30BOM-(DYProHOM Ha NMCTOBbLIX peccopax;
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f) 2,5-TOHHbIN rpy30BOI aBTOMOOUNL-NNATHOPMy CEPUINHOTO NPOU3BOACTBA;

g) 2,5-TOHHbIN rPy30BON aBTOMOOUMbL-YProH, MOAEPHU3UPOBAHHLIN ANA NEPEBO3KU B3pPblBYaTbIX BE-
LLeCTB.

MNpuseneHHas B [10] undopmaums He NO3BONAET pa3aenuTb NONYYEHHbIE AaHHbIE NO YKa3aHHLIM TPaHC-
nopTHbLIM cpeacTeam. Kpome Toro, B pabote CNonb30BaHbl CneyuanbHble METOAbI aHanM3a, He NO3BOoNsioLLme
OCYLLECTBUTbL HEMOCPEACTBEHHOE CPABHEHUE PE3YNbLTATOB C AaHHLIMU U3 APYIUX UCTOUHUKOB. [OCTPOEHHbIe
B UTOre TECTOBbIE CNEKTPbl (PUCYHOK 43) MONE3HO CPaBHUTL C TECTOBLIMU BO3AEWCTBMAMU, NONYYEHHLIMU
ApYyrMMu MeTogamu B ApYrux UCTOYHUKAX.

B cepeauHe 80-x rogos npouunoro Beka B CLUA 6Gbinu npoBeaeHbl AONONHUTENbHLIE UCMbITAHUA ANS
onpeaerneHnsa TUNOBbIX XXECTKOCTEN AUHAMUYECKOTO BO3AENCTBUS C LENbIO BKNIOYEHNS UX B aMEPUKAHCKUN
crangapt Mil Std 810 (cm. [11]). Bce ucnbiraHus 6binn npoBeaeHbl HA BOEHHOW TEXHUKE Ha cneyuanbHOM no-
nuroHe B AbepauHe. McneiTyemble TPAHCMOPTHLIE CPeacTBa BKoYanu B cebs:

1) 12-ToHHbIVM nonynpuuen M127;

2) 5-TOHHbIN rpy30BOI aBTOMOGMNL M813;

3) 5-TOHHbIV rpy30BOI aBTOMOOUNL M814;

4) 2,5-TOHHbIV rpy30BOK aBTOMOOUNL M36;

5) 1,5-TOHHbII KOMMEPYECKUIA BCNOMOTaTenbHbINA rpy30Boi aeTomoGuns M1009;

6) 1,25-TOHHOE BbICOKOMODOUNLHOE MHOTOLIENEBOE KONECHOE TPaHCNOPTHOE cpeacTBo M998;

7) 10-TOHHbIN TSHXKEMbIV rPY30BOM aBTOMOOUNb NOBLILLEHHONW NpPoxoauMocTn M985;

8) 0,25-TOHHbIN 2-KOnecHbIn Tpennep M416;

9) 1,5-TOHHbIN 2-KONnecHbIn Tpennep M105A2.

MpueeneHHasn B [11] HPOpMaLMA HE NO3BONAET Pa3fenuUTb NONYYEHHbIE AaHHbIE NO YKa3aHHbIM TPaHC-
nopTHLIM cpeacTeam. Kpome Toro, B pabote MCNonb30BaHbl CneuuanbHble METOAbI aHanu3a, He No3BoNsioLme
OCYLLECTBUTb HEMOCPEACTBEHHOE CPABHEHUE Pe3ynbraToB C JaHHbIMU U3 APYIUX UCTOYHUKOB. [10CTPOEHHbIe
B UTOre TECTOBbIE CMEKTPbl (PUCYHOK 44) NOnMe3Ho CpaBHUTb C TECTOBLIMU BO3AEWCTBUAMU, MONYYEHHLIMU
ApYyrMMu MeTogamu B ApYrux UCTOYHMKAX.

Kpome T0r0, Obin BbISBINEH €LUe P UCTOYHUKOB JAHHbIX, KOTOpbIE TPYAHO CBA3aTh C KAKUMU-NTMBO KOH-
KPETHbIMU YyCNOBUAMN ANHaAMUY€ CKUX BO3,EI,el7ICTBVIl7I. Omm AaHHbIE npuseaeHbl AnA NOJIHOTbLI aHanu3a u BO3-
MOXHOCTU CONOCTaBIEHNUA C HUMU AAHHBIX U3 HAAEXHbIX UCTOMHUKOB. Tak, B [12] npuseaeHbl NONYYEHHbIE OT-
KNMKW B BEPTUKANBbHOM HanpasneHuu Ana HECKONbKMX BUAOB AOPOXKHbLIX NOKPLITUI (CM. PUCYHOK 45), AaHHbIE
U3 TOrO X& UCTOYHUKA NS HECKONbKMX HANPAaBAEHWIA M3MEPEHUn ANa npuuena u nonynpuuena npuseaeHsbl
Ha puCyHKax 46 u 49 cooTBETCTBEHHO. Bubpauus B BepTukanbHOM HanpasneHun ana 15-TOHHOTO rpy30Boro
aBTomMoOuns, 3aMMCcTBOBaHHas u3 [14], nokazaHa Ha pucyHke 47. [laHHble u3 [15] ana Tpenepa Ha nMCTOBbIX
peccopax nokasaHbl Ha pucyHke 48. [laHHble uccneaoBaHUa CMeLWaHHbIX NepeBo3ok (CM. [16]) nokasaHbl Ha
pucyHke 50.

4 ConocTaBrneHue 3anucen n3s oaHOro UCTOYHUKA

4.1 O6uime 3ameyaHus

[aHHble 13 Ka)xaoro UCTOMHKUKA NOABEPINUCHL NPOBEPKE HA CAMOCOINIacoBaHHOCTL. Mpoueaypa nposep-
K1 3anucei subpauum yunTsiBana ee U3MEHYMBOCTb BCREACTBUE U3MEHEHUI TUNA TPAHCNOPTHOTO CPEACTBA,
€ro CKOPOCTM, €ro 3arpy>KeHHOCTU U COCTOSIHUSI OPOXXHOTO NOKPLITMSA. B TO ke Bpems, XOTa pasnuuHbIMMU
UCTOMHMKaMN MOATBEPXAAETCH CYLLECTBEHHOE BMUSHWUE BbILENEPEUYNCTEHHBIX (DAKTOPOB, BO3MOXHO, B HE
MEHbLLE CTEeNEeHN XECTKOCTb BUGPALIMN MOXET 3aBUCETbL OT CTUNA YNPABNEHUA TPAHCNOPTHLIM CPEACTBOM.

4.2 MNMporpamma SRETS

B uccnegoBaHuu [1] BbINOSIHEHO MHOFO NPOBEPOK AAHHLIX HA CaMOCOrNAacoBaHHOCTb M COrnacoBaH-
HOCTb C J@HHLIMU APYIMX UCTOYHUKOB. CONOCTaBNEHMA NO UCNLITAHUAM C OObABMNEHHOW LEenbio Gbinu npo-
BEeAEHbl ANA pa3HbIX TUMOB TPAHCMOPTHLIX CPeacTB (PUCYHOK 8), TUNOB AOPOXKHONO MOKPLITUA (PUCYHOK 9) 1
pa3HbIX Harpy3ok. 31a uHdopmauus B 0606LWeHHOM BUAE npeacTaBneHa Ha pucyHke 5. Mpu ucnbiraHmsax
6e3 00bsABNEHUs BOAUTENIO UX Lienu 60nbLIoe BHUMAHUE yAENAnoCch NOAAEPKAHUIO MOCTOAHCTBA PsAAa BIU-
AWMX hakTOpoB (MALLMHLI OAAHOTO KIacca ¢ paBHbIMK 3arpy3kamu nepeMeLlianncb no 0gHOMY U TOMY e
MapLLpyTY). 3TO NO3BONANO BbISIBIIATL BO3AENCTBUE APYrMX hakTOPOB, B TOM YMCNE MaHEepbl BOXAEeHUS. U3-
MEHEHUs1 B xapakrtepe BUOGpaLmm MOXHO HabnoaaTe Ha pucyHkax 2 u 3, rae cobpaHbl aaHHble No 18 noesa-
KaM, U3 koTopbix 16 (C Homepamu oT 4 70 19) GbINU HOMUHANBHO UAEHTUHHBIMU.
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AHanu3 Aucnepcuii, BbIMOSHEHHbIM NO pa3HbiM HaGopam AaHHLIX, NOKa3an, YTo AaHHbIE, NONYYEeHHbIE
B UCMbITAHUSAX C 00bsABNEHNEM U 6e3 06bABNEHUA Uuenu, He pasnuuaioTca mexay cobon B npeaenax 4osepu-
TenbHOM BepPOATHOCTU 95 % Npu yCNnoBUM, YTO CPABHUBAIOTCA AAHHBIE, NONYYEHHbIE ANA OAHUX U TEX XKe BNUA-
oLmx hakropoB. 3TO NO3BONUIIO BLIMNOMHUTL CONOCTABEHWUE AAHHDBIX, MOMYYEHHbIX B YCIIOBUSAX BOXAEHUSA UH-
(bopMUPOBaHHBLIM BOAUTENEM MO peanbHbIM Aoporam 6e3 y4eTa AaHHbIX UCMILITAHWI HA NONUIOHE (PUCYHOK 6).
MpUYMHOI TAKOTO peLLEeHUs MOCIYXMIO TO, YTO aHanu3 AUCNEPCUI MOKA3bIBan CyLEeCTBEHHOE pasnuyue B
pe3ynbrarax MU3MepeHuid, MPOBEIEHHbIX HA PeanbHbIX 4OPOrax U Ha TECTOBOM NONUroHe. fipyroe otnuyune npo-
SIBUINOCH B NPUHLMNE Hayana coopa (3anucu) AaHHbIX C y4acTUEM HEMH(OPMUPOBAHHOTO BOAUTENS: NO COObI-
TWIO UM No BpeMeHU. PasHuua, 06ycnoBneHHas sTUMKM ABYMS CTpaTerusimu, nokasaHa Ha pucyHkax 10—13.
M3 3TUX PUCYHKOB MOXKHO TaKxke YBUAETb, YTO pa3bpoc AaHHLIX CYLLECTBEHHO BbilE, €CAN BOAUTENb He Obin
NPOUHMOPMUPOBAH O LIENSAX UCNbITAHWIA. 3TO ABUNOCH €LLE OAHUM JOBOAOM B NOSb3Y NPOBEAEHUA U3MEPEHUN
6e3 uHcopmupoBaHusa Bogutens o6 ux uensax.

B pesynbrare uamepeHuit no nporpamme SRETS Gbinu BbiSIBNEHbI cneayowme 3akOHOMEPHOCTHU B U3-
MEHEHUU XXECTKOCTU AUHAMUYECKOTO BO3AENCTBUA AN Pa3HbIX BIUAIOLLMX (haKTOPOB:

- DOPOXHOE NOKPbITUE: CYLLIECTBEHHBIX OTAINYUIA NPU ABWKEHUM MO OOBLIYHOW AOpOre U No aBToTpacce
He BbIAIBNEHO, HO NPU UCNLITAHUAX HA NONUroHe BuGpauua Obina B 2—3 pasa Boiwe, YeMm npu e3ae no obbiy-
HOW aopore;

- HanpasneHue umepenuii: Bubpauus cnabo 3aBuCUT OT HaNPaBIEHNs1 B FOPU3OHTANIbHON NNOCKOCTU
(NpoaoNbHOE UNKU NONEPEYHOE), HO OHA 3amMeTHO Bbiwe (0T 10 A0 40 %) B BEPTUKASNIbHOM HanpaBneHuu;

- TUN TPAHCNOPTHOTO cpeacTea: BUOpauua Ha Tara4ye okasanacb HECKOMBKO BbILLE, YEM HA €ro npuuene,
a Ha TOM, B CBOIO OYepeab, Bbile, Yem Ha nonynpuuene. OAQHAKO 3Ta PasHULA HE 0YEHb 3HAUYUTENbHA;

- 3arpy>eHHOCTb TPAHCNOPTHOIO CPEACTBA: XKECTKOCTb BUOpaLM nagaer ¢ yBenuyeHnemM mMacebl rpysa
(ans nycroro rpy3oBoro aBToMOGUNA OHa BbiLLE, YEM AN 3arPyXEHHOr0);

- Hauyano cbopa gaHHbIX (N0 COOLITUIO UK MO BPEMEHU): PELLIEHME BOMPOCA O TOM, N0 KAKOMY NPU3HAKY
HauuHaeTcs cOOp AaHHbIX, ABMIAETCA BECbMA aKTyarnbHbIM ANsi COBPEMEHHbIX LIUGPOBLIX CUCTEM U3MEPEHUM,
B KOTOpPbIX YaCTO MPOLIECC 3anuCh HA4YMHAETCS MO NOCTYNSIEHMU COOTBETCTBYIOLLIETO CUrHana. YCTaHOBMEHO,
YTO €CNnW 3anuCb HaYMHAKT NPW HACTYMNMEHUU Kakoro-nubo cobbITUS, TO ypOBEHb U3MEPEHHON BUOpauum
6yneT BbiLUE, YEM €CINN Ha4YnHaTb 3anncCb B 3apaHee onpeaeneHHble MOMEHTbI BDEMEHN. O,Cl,HaKO B LenoMm
XapakTepuCTUKM Kak CNeKTPoB BUBpauuu, Tak U pacnpeaeneHnsi MrHOBEHHbIX 3HaYeHUN GyayT CXOXUMU Anst
obenx cTpaTerui.

4.3 Kpyrosbie ucnoitaHua CEEES ans 10-TOHHbIX rpy30BbIX aBTOMOGUNEN

[aHHble ucnbITaHUs BKIO4anu B cebs M3MEepeHns CKOPOCTU ABUXEHUSA TPAHCMOPTHOIO CpeacTBa, YTo
MO3BOSIANO YYUTbIBATL €€ Kak (hakTop, BMUSIOWMIA Ha YPOBEHb BMOPALMOHHBLIX U yAapHbIX BO3AENCTBUIR, U
YCTaHOBUTb KONUYECTBEHHbIE COOTHOLLEHUA. KpoMe TOro, 3anucb curHana B Te4eHue AnUTENbHOro UHTepBa-
na BpeMEeHM yny4yLuana Ka4ecTBo NOCTPOEHUA MNOTHOCTEN pacnpeaeneHust BEPOATHOCTEN BNMOTb 40 CaMbIX
HU3KMX (CaMbIX BbICOKMX) KBaHTUNEW. B npouecce uccnenoBaHuii ObIny yCTAHOBMNEHLI CNEdYIOLMe 3aKOHO-
MEPHOCTU:

- 3aBMCMMOCTb >XECTKOCTW BMOpauum OT CKOPOCTM aBTOMOOMIA: aHanu3 nokasan, Yto Takas 3aBUCu-
MOCTb CyLLUECTBYET (PUCYHOK 19). 3Ta 3aBUCMMOCTb HENMHEHa — YeM BbILLE CKOPOCTb ABWMKEHUS aBTOMOOK-
NS, TEM BbILLE CKOPOCTb MOBbILLEHUA YPOBHSA BUGpauuun. MoaobHbii BbIBOA Oblil NOATBEPXKAEH HA KAYeCTBEH-
HOM ypoBHe Gonee no3gHumu uccnegosanusimm SRETS;

- 3aBUCUMOCTb XECTKOCTW YAapoB OT CKOPOCTM aBTOMOOMNA: aHanu3 He nokasan OTY4eTNUBOro NPUCyT-
CTBUS Takon 3aBucuMocTn (pucyHok 20). Yaapbl HabnogarTes B LUMPOKOM AWana3oHe CKOPOCTEN ABUXKEHUS
aBTOMOOMUNS;

- COOTHOLLEHWE MeXAY BUOpaLUOHHBLIM U YAapHbLIM BO3AEACTBUAMU: aHanNU3 pacnpeaeneHunii MrHoBeH-
HbIX 3HAYEHWI YCKOPEHUA nokasan, Yto AnsA Bubpauum MOXET ObiTb NOCTPOEHO YCTONYMBOE pacnpeaeneHme,
6nu3koe no popme kK HopMansHOMY (PUCYHOK 25). Moka3aHo TaKxe, YTO pacnpeaeneHne AnsA yaapoB NOXoxe
Ha pacnpeaeneHue Ana Bubpauum, Ho ABnsieTCA Gonee pacnsbIBLUMMCS.

4.4 N3mepeHus Xonne u lepoka

[laHHble nccnegosaHua Coaepxar HeJoCTaTOuHbIN 06bem AaHHbIX O BUBpaLMK Ans X CONOCTaBMNEHUS.
Bonee nonHas uHdopmauua npuBeaeHa B OTHOLLEHWU YAAPHbLIX BO3AEWCTBUIA, YTO NO3BONSAET UASHTUDULM-
poBaTb UX U NPOBECTMW OLIEHKY A1 Pa3HbIX TPAHCNOPTHLIX CpeAcTB. HegocTaTouHas MHdopmauus o Bubpaum-
OHHbIX BO3JeiCTBUSAX HEe AAeT BO3MOXHOCTb NMPOBEPUTb KAYECTBO JaHHbIX, U Pe3ynbTaThl STUX MCCNEa0BaHui
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paccMaTpuBaloTCA B HACTOSALLEM CTaHAAPTE TOMbKO NO TOW NPUYMHE, YTO OHU, NO-BUAUMOMY, NENN B OCHOBY
onpeaeneHuns XecTkocTu AMHaMUYeckux sosaencreun B MOK 60721-2-3:1997.

4.5 U3smepenus Ha nonurode B MunGpyke

XOTSl OTCYTCTBUE B OTYETAX UCXOAHBLIX AAHHbIX HE MO3BONSIET NPOBECTU OLEHKY UX COrMacoBaHHOCTH,
Takaa npoBepka B uccneaoBaHumn Gbina npoBeaeHa, Npexae Yem 3T AaHHble Gbinu 0606LeHbl B UTOTOBbIX
pesynbrartax. Mpu npoBepke 0CHOBHOE BHUMaHUE GbiNo yaeneHo ToMy akTy, YTo XXeCTKOCTb Bubpauumn npu
ucnbiTaHusax Land Rover okazanack HuXxe TOW, YTO MOXHO 6bino Gbl oXxMaaTh ANA Takoro He6ONbLLLIOro aBTo-
Mo6unsa. OgHako Ansa Bcex aBToMobunen Gbino NoNy4eHo AOCTAaTOMHO XOpoLUee COOTBETCTBME Mexay Bubpa-
LUuen n COCTOSTHUEM JOPOXKHOTO MOKPLITUSA (MCNLITAHWUA NPOBOAUNUCE TONbLKO HA AOPOrax OTHOCUTENBHO XOPO-
Luero kayecrsa). YpoBeHb BUGpaLuu oka3ancs HU3KUM U ANA ABYX APYIMX UCNbITYyeMbIX MawwuH, Ford Transit
1 Renault Magnum, HO B aHHOM CRny4ae 3TO MOXHO 0GbACHUTL TEM, YTO YKa3aHHbIE MaLUMHbLI NpeacTaBnAnNu
co6ol HOBble COBPEMEHHbIE MOAENM, CNELManbHO CKOHCTPYMPOBaHHbIE ANA €34bl N0 XOPOLUMM J0poraMm.

4.6 Renault Trafic u Renault TRM 1000

[nAa sTux mawmH pesynbrarthl NpeacTaBneHbl B [9] TONbKO B BUAE CNEKTPanbHbIX NAOTHOCTEN MOLLHO-
CTK, YTO HE NO3BOSMISAET NPOBECTN NPOBEPKY COrMAacoOBaHHOCTN UCXOAHBIX AAHHbIX. OTU pe3ynbTaThl NpeacTaB-
neHbl B HACTOSAALEM CTaHAapTe, YTobbl NOKa3aTb UX NYYLLYIO COMNIAaCcOBAHHOCTb, YeM MOXHO Obino oXuaarb
Ha nepsblii B3rnsa. XoTs 04HO u3 AByX u3amepeHun ana Renault TRM 1000 AaBHO BbinagaeT u3 BCEX APYIUX,
3TO OT/IMYME HEe CUIbHO MPEBLILWAET Bapuauun, Habnogaemble B AaHHbIX U3 APYrMX UCTOYHMKOB. Bhinaaa-
IOLME AAHHbIE MONYyYEeHbl ANS ABUXKEHUA NO CNeLuanbHO CNPOEKTUPOBAHHON NONOCe C NperpagaMu B BUAE
MeTannmmMuyecknx nonoc, NpeoaoneBaeMbiX Ha CKOPOCTU 23,5 KM/M, U HEGOMNbLUMX PLITBUH, NPEOAONEBaEMbIX
Ha ckopocTtu 13,5 km/4. COOTBETCTBYIOLME CNEKTPLI BUOpaLUMKU B HACTOALMI CTaHAAPT He BKITIOYEHDI.

4.7 UcnebiTanua Ha aoporax CLUA B 70—80-e roabl Npowsioro Beka

XoTq 9TU ABa UCCNEAOoBaHUA, ONUCaHHbIE B 3.7, UMENK pasHble Lenu, B HUX 06oux 6bina npumeHeHa
aBTOMaTu3npoBaHHasa 0bpaboTka CUrHanoOB, UCKMIOYAOLLAsi NPOBEPKY COrMacOBaHHOCTU UCXOAHbLIX AAHHbIX.
M3BecTHO, 4TO B [10] 0OpaboTke noasepranuch Tonbko 10 % AaHHLIX C MAKCUMaNbHLIM YPOBHEM BMOpaUun.
OgaHako cnocoB, kakum Bbina odbeauHeHa nHoOpMaLMsa NO MalMHaM pasHbiX Mogenen, HenseecTeH. B [11]
pesyneTtaThl ObINM NPeacTaBneHbl B BUAE CYMMbl CPDEAHEN0 3HAYEHUA U CTaHAAPTHOTO OTKMOHEHUSA, YTO TaKKe
CBUAETENLCTBYET 06 aBTOMAaTU3MPOBaHHOM XapakTepe 06paboTku curHanos. O4eBUAHO, YTO AoGaBneHue Kk
CpeaHEMY 3HAYEHUIO CTaHAapPTHOMO OTKIMOHEHWS (pacCYMTaHHOMY NO aHCamMBnI0 UCNbITYEMbIX aBTOMOOUNEN)
OCYLLECTBIIANOCH TOMbLKO TOrAa, Koraa bbina yBepeHHOCTb B OTCYTCTBUM BbiNaAalolwmnx AaHHbIX. TeM He MeHee
BbIMONMHWUTL MPOBEPKY AAHHbLIX U3 STUX UCTOYHUKOB HA CaMOCOITNAaCcOBAHHOCTb HE NPEACTABMSETCA BO3MOXK-
HbIM, U, KPOME TOr0, CamMu UCTOUYHUKM HE COOBLLAlOT O TOM, YTO Nogo6Hasn npoeepka Gbina npoBeaeHa.

5§ ConocTtaBneHue AaHHbIX U3 pa3HbIX NICTOYHUKOB

BonbLWMHCTBO AAHHBIX, paCCMaTPUBAEMBIX B HACTOSLLEM CTAHAAPTE, AEMOHCTPUPYHOT XOPOLUYH Corna-
COBaHHOCTb B npejenax 04HOro UCTOYHUKA No KpanuHen Mepe B TOM, YTO KacaeTcsa 3anucei Bubpauumn. Bve-
CT€ C TEM OTYETNIMBO HAONIOAAETCA PaCXOXAEHUE B pesynbrartax, ONMCaHHbIX B pasHbIX UCTOMHUKAX, U, YTO
Gonee BaxHo, B Npeaenax 0gHOro UCCneaoBaHus. 310 MOXET ObiTb CBMAETENLCTBOM TOT0, YTO aHanms Obin
npoBedeH AN HEAOCTOBEPHbIX, HEKAYECTBEHHBIX UCXOAHbLIX AaHHbIX, HO B0fee BEPOATHO OTHECTU AaHHble
pacxoxaeHWs Ha CHET pa3HOOOpa3nsa JOPOXKHbLIX YCIIOBUI U MHAUBUAYATbHLIX 0COBEHHOCTEN BoaguTenen. Tem
He MeHee paCCMOTPEHHbIE AaHHbIE MO3BONMUNN BbIABUTL Psig 3aKOHOMEPHOCTEN, MPOCHEXMBaeMbIX AN BCEX
UCMONb30BAHHBIX MCTOYHUKOB.

B LenomM yctaHoBNeHO, 4TO NMKOBbIE 3HAYEHNUsA BUBpaumm Habntoaatotcsa B 06nacTi HU3KMX 4actoT (00bIYHO
ot 6 0o 10 '), YTo MOXKET ObITb CBA3AHO C NOABECKOW aBTOMOOUNA. HabnioaaeTca Takke NoBbILLEHWE NUKOBbIX
3HayeHui B gnanasoHe ot 100 go 300 My, u aToT 3cphekT MOXKET ObiTh 0OBACHEH AUHAMUYECKUMI CBONCTBAMM
€amoro asTomMo6uns. [ns TpaHCNopTHbLIX CPeACTB ¢ 3EKTUBHONM NOABECKON, ABUXKYLLMXCS MO A0POram XopoLue-
ro Ka4ecTsa, BUGpaLMA Ha HUKHNX U CPEAHMUX YacToTax NpakTUYeckn He otnuyaetcs. OaHako Ans asTomoGunei
C ycTapesLUein CUCTEMOIN NOABECKU UMW NPU ABUXEHUU NO MNOXUM Joporam (B 0COGEHHOCTU NO UCMbITATENBHLIM
MOMNUroHam) OTKNMK BUOpaLum, CBA3aHHbIN C peakuuei NoaBecKn Ha HU3KUX YacToTax, BeCbMa 3aMETEH.

B 10 >xe Bpems cnekTp Bubpauum Ana OTAENbHOro TPAHCMOPTHOIO CpeCTBa NPakTUHMECKU paBHOMEPHO pac-
npeaeneH no BCEMY ANANasoHy HKHUX U CPEJHMX YacToT. 3TO Aano OCHOBaHWE HEKOTOPbIM UCCeA0BaTENsM
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yTBEpXAaTh, YTO AN ONUCaHWUA U3MEHeHus BuGpauun nog BMUSHWEM OTAEeNbHbIX (DAaKTOPOB, TAKMX KakK CKO-
POCTb ABWXEHUSA, MHAUBUAYaNbHbIE 0COBEHHOCTU BOAUTENS, KA4eCTBO JAOPOXKHOW NOBEPXHOCTU, MOXHO UC-
nosib30BaTh TONLKO OAUH NapamMeTp — CpeaHEKBaapaTUYHOE 3HAYEHUE YCKOPEHMS LUMPOKOMNONOCHOW BUGpa-
LUn. HeKOTopre uccnegosarenu nownu ganbile U npeanoxXunu cHuTatb q)opmy cnekTpa O,IJ,VIHaKOBOVI ana
MaLlUuUH pa3HbIX KNacCcoB. O,ElHaKO, no-sManMomy, Ans Taknx BbIBOAOB HET J0CTATOYHbIX 3KCNEPUMEHTAlbHbIX
CBUAETENbLCTB.

PaccMOTpeHHbIE UCTOUYHUKM YKA3bIBAIOT, YTO OTKNMK BUOPaLuM B BEPTUKASIbHOM HanpasneHuun donbLue,
YeM B FOPWU3OHTAMNbLHOW NMOCKOCTU. [NsA YCTAHOBMNEHUSA YCTOWYMBOW 3aKOHOMEPHOCTM XECTKOCTM BUOpaumu
Mo pasHbLIM HanpasneHuaMm nMeroLweincs uHdopMaumun HegocTatodHo. B BoeHHoM cTaHgapte [17], AaHHbIe
KOTOPOro B HAaCTOSLLEM CTaHAApTe He BOCMPOU3BEAEHLI, YKA3aHO, YTO Hauxyalume ycnosus no Bubpauum
HabnioaalTea Haa 3agHen ocbil aBToMobunsa, a B cnydae nonynpuuena — Hajg nATbiM Konecom. 310 noj-
TBEPXKAAETCA pesynbTatamu HeKOTOPLIX MCCNEeA0BaHUIA, MCNOMb30BaHHbLIX B HACTOSALLEM CTaHAapTe.

Mo YCTAaHOBNEHHbIM 3aKOHOMEPHOCTAM MOXHO CyAWUTb, HACKOJIbKO pa3Hble 6asbl AAHHbIX Haﬁmo,qae—
MOW BUOpaLMKU COOTBETCTBYIOT Apyr Apyry. OGbIMHO Takasi COBMECTUMOCTb AOCTATOYHO xopowia. OgHaKo u3
9TOro psaaa BbinagarT nccnegoBaHnsa Xonne u Fepoxa, pe3ynbrartbl KOTOPbLIX OTANYAIKOTCA KaK B OTHOLLEHUK
CNEKTPOB, TaK U MaKCUManbHbIX 3HAYEHWUIH. DTW uccneaoBaHus Obiny NPOBEAEHBI ANS MALUMH CTAapbIX MoAEe-
nen. Kpome TOro, no npusefeHHol B nyGnukaumsix nHPopMauum HEBO3MOXHO CYAWUTb, HACKONbKO OBLLUMM
OHM ABNAKOTCA ANA aBTOMOOUNEN pasHbiX BUAOB. M0 9TOM NPUYMHE BO3IMOXHOCTb MPUMEHEHUS Pe3ynkLTaToB
Taknx UccneaoBaHnin MOXHO NOCTaBUTb NOA COMHeHue. MOXHO OTMETUTb Takke, YTO B Ba3e AaHHbIX, Nony-
YEeHHbIX Ha nonuroHe B ABepauHe, HabngaeTca Ype3MEPHO BLICOKUM OTKNUK BUOPALIMKM HA HU3KUX YacToTax
B obnactu pesoHaHca noasecku. ATO BbiNAAaEeT U3 pAaa AaHHbIX APYrux HAONIOAEHWI, CAENaHHbIX B X0A€
UCTbITAHUIA NO OBLIYHLIM AOpOram, U, NO-BUAMMOMY, MOXET ObITb OGbACHEHO 0CO00 >XECTKUMU YCNOBUAMMU
UCNbITAHUIA HA AAHHOM NOSIUTOHE.

B OTHOLIEHUM yaapHOro BO3AEWCTBUA HAbMnoAaloTCa pacxoxaeHus B TOM, Kakum cnocobom ycnoBus
Takux BO3AEWUCTBUI OblAN NONYYEHbl, KaK AaHHbIE 3TUX BO3AEWCTBUI Obin 06paboTaHbl M OLIEHEHb! Konuye-
CTBEHHO. HeKoTopble KEeCTKOCTM yAapHbIX BO3AENCTBMII Obinu Nony4YeHbl B pe3ynstate Haesga asToMobuns
Ha 3apaHee NoAroTOBMEHHLIE NPenATCTBMA. B apyrux cnyyaax yaapbl MaeHTMUUMPOBaNUCL NO NUKOBLIM
OTKIIMKaM YCKOPEHUs, HabnoaaembiM B X0A€ NOE3AKM MO pearnbHbIM Aoporam (T. €. B pesynbrate Haesaos Ha
A0OpoXHble npenAtcTBus). MpeumyLLecTBOM nocneaHero cnocoda nonyvyeHust AaHHbIX SIBMSIETCA TO, YTO OH
[JaeT BO3MOXHOCTb YCTAHOBUTb YacToOTy COObITUI, CBA3aHHLIX C yaapoMm. Mpu JOCTaTOMHOM 06beMe AaHHbIX
pesynbraTbl yKa3aHHbIX NoAxoAoB (Mo KpakHen Mepe B TEOPUU) He AOIMKHbI CUINbHO Pas3nuyaTbCs Mexay Co-
6ovi (Npu yCnoBumu pasymHOTo BbIGOpa MCKYCCTBEHHO CO3AaHHbLIX NMPENSATCTBUNA U CKOPOCTU HAe3a Ha HUX).

B uenom pesynesratel No yaapy, NofnyyeHHble ¢ UCNONb30BAHMEM [ABYX BblLLEYKAa3aHHbIX NOAX0A0B, CO-
BNaAalor. Te UCKIIOYEHUS], KOTOPbIE UMEIOT MeCTO, OGBbACHSAIOTCA, NO-BUAUMOMY, BbIGOPOM HEpenpe3eHTaTuB-
HbIX NPENSTCTBUIA (TAKMX, HaNpuUMep, kak 6opaAIpHbLIN KaMeHb BbICOTON 300 MM, HA KOTOPLIA OCYLLIECTBAA-
erca (PpOHTAsbHbIN Hae3d) UMM CAULLKOM XECTKUMKW YCRNOBUAMMU UCTbITAHUW HA nonuroHe. Beinagatowmmm
ONATb-TaKM SABMAOTCA pe3ynbrarhl, Nony4YeHHbIe Xonne u Mepokom. Hanpumep, npuBeaeHHbIE B HUX NUKOBLIE
3HAUYEHUSA CYLLECTBEHHO BbILLIE, YEM MO AAHHBLIM APYrUX UCTOYHUKOB. B 3TOM cnyyae npuuMHa BHOBb MOXET
3aKknio4arbcs B TOM, YTO UCMbITAHUA NPOBOAUITUCL HA aBToMoGunaAXx CTapbixX Mo,u,eneﬁ, a TaKke B TOM, 4TO
3TU aBTOMOOMNM UCNLITLIBANMCH B HEHArPY>KEHHOM COCTOAHUK. [1py 3TOM OrpaHUYEHHBIE MO 00BLEMY AaHHbIE
Ansi NOABECOK OTHOCUTENBbHO HOBOW KOHCTPYKLMM Onuxke K pesdynsrataMm U3 Apyrmx UCTOYHUKOB. XOTSl U 3TH
«HOBbIE» NOABECKU B HACTOSILLIEE BPEMS CrielyeT OTHECTU K YCTapeBLLMM.

Bo BCeX MCTOYHMKAX 32 OAHWUM UCKITIOYEHMEM PE3ynbTaThl aHanu3a AaHHbIX BUOpauumu npeacTaBneHbl B
BUAE YCPEeAHEHHOM CNeKTpanbHOW NOTHOCTM MOLLHOCTM YCKOpPeHUsA. Takoil MeToa aHanusa npeacrasnaerca
000CHOBaHHbLIM C YY4ETOM TOTO, YTO AMHAMUYECKUE BO3AEICTBUSA HA aBTOMOOUNBLHOM TpaHCMopTe, MO CyTH,
npeacTaBnsaioT coOoW LUIMPOKONOMOCHLIN Cry4yanHbin npouecc. OAHAKO NpY 3TOM CreayeT UMETb B BUAY, YTO
B pearnbHbIX YCMOBUSIX JOPOXHOIO JABUXEHMUSI 3TOT npouecc OyaeT HecTauuoHapHbIM. 3TO NPUBOAUT K He-
CTabUNbLHOCTU MOMNyYaeMbIX CMEKTPOB. [ns yMEHbLUEHUs1 3TOW BapMaTMBHOCTU HEKOTOPbIe UCCREAOoBaTENU
ornbaroLLyio CnekTpoB nonyyaiot 4o0aBneHneM K CpeAHeMY 3HAYEHMI0 OJHOTO CTaHAAPTHOTO OTKMOHEHUS.
Kpome Toro, kak npaBuno, Hopmauua o cnekTpax A0NONHAETCA pacnpeaeneHUsiMU MrHOBEHHbIX 3HAa4YEeHUIA
yCKOpeHUA. Hu B O4HOM 13 UCTOYHMKOB, 3@ UCKIIOYEHNEM OTYeTa O KpyroBbix ucnoitaHusax CEEES, He ykasbl-
BaETCH O NPOBEAEHUU NPOBEPOK HA CTaLMOHAPHOCTb.

B npeactaBneHMM AaHHbIX MO yaapam Takxe 6blf0 MCNONb30BaHO HECKOSNbKO Noaxoaos. MpuuuHoim
Takoro pasHoobpa3susi B TOM YUCIIE ABUNUCH PasHble YCNOBUA, NPU KOTOPbIX HAbNoAanucs, yaapHble Bo3aen-
CTBUA. YAapbl, CryvaloLmMecs BO BpeMs NPOAOMKUTENBHON 3anucu Bubpauuu, TpyaHo uaeHTuduuuposarb
npocTbiMu MeToAamu (3Ta npobnembl Obina BhIABNEHA B KPYroBbix ucnbitaHusax CEEES). Hanbonee obuiue
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noaXoAbl 3aKMYanuMcb B MOCTPOEHUM MMOTHOCTU pacnpefeneHnss MrHOBEHHbIX 3HAYEHWIA UMM B aHanu3e
NpeoAoneHns UCKYCCTBEHHbIX MPENATCTBUI U NOCTPOEHUM yAaPHbIX CNEKTPOB (4n1A 6onee paHHUX uccneno-
BaHun).

6 UpeHTudmnkauma xecTkoCcTu gUHaAMNYECKUX BO3OENCTBUNA

MoMMMO onucaHus pasHbIX YCrOBUA AUHAMUYECKMX BO3AEWCTBMI B pAAE AOKYMEHTOB NpeAcTaBneHbl
cnekTpbl BUGpaLuii, pekoMeHayeMble AN NPOBEAEHUSA UCMBITAHUIA Ha BO3AENCTBUE BUOPaLMM Npu TpaHCNop-
TUPOBaHMM. YacTb TakuX CNEKTPOB Oblna noaBeprHyTa aHanu3y B otvete [1]. Bbino nokasaHo, YTo XeCTKOCTU
npeanaraemMbiX TECTOBbIX BO3AENCTBUIN CYLLECTBEHHO Pa3nnyarTcs mexay cobon.

B camoii paGote [1] npeacTaBneHo YeTbIpe rpynnbl TECTOBbLIX CMEKTPOB C peKOMeHAaumMsamMu no Anm-
TENbHOCTU BO3AENCTBUA. OTU CMEKTPbl NOSABUMUCH KaK Pe3ynbTar NPUMEHEHUS YeTbIPeX pasHbiX cTpaTeruii
npeobpa3oBaHUs pe3ynsTaToB U3MEPEHUI B XKECTKOCTb UCMbITAHWUNA. [1BE U3 3TUX YETbIPEX NOMYYEHHbIX rpynn
XKECTKOCTEN BO3AENCTBUA OblnK BNOCNEACTBUM NPU3HaHbI Hanbonee COOTBETCTBYIOLLUMMU YCMOBUAM pearb-
HOTO JOPOXHOTO ABUXKEHUS.

OpHa rpynna 6bina nonyvyeHa TONbKO Ha OCHOBE aHanu3a CnekTpanbHbIX NOTHOCTEH MOLLHOCTU YCKO-
peHusa. COOTBETCTBYIOLLME CNEKTPLI BUOpaLuy B BEPTUKANbHOM U NONEPEYHOM HanpaBneHnax NpeacTaBneHbl
Ha pucyHkax 51 u 52. MNpegnonaraerca, YTO UCNbITAHUS HA BUOPaUUIO YCTAHOBINEHHOW YKECTKOCTM AOSMKHbI
CO4YETaThCA C UCNBITAHUSIMU HA yaap, ONUCcaHHbIMU B Tabnuue 8. OTMEYeHo, 4YTO ANA pasHbIX YCNOBUIA COCTO-
SAHUA JOPOT (XOPOLLUX, NAIOXMUX U OYEHb NIIOXUX) NPEANAaraloTca pasHble yPOBHM BUOPALMOHHbLIX BO34ENCTBUN.

Bropas rpynna 6bina nonyyeHa Ha OCHOBE COMETaHUS CNEKTPanbHbIX MNAOTHOCTEN MOLLHOCTM U Habrmio-
JaeMbiX Bapuauuii B pacnpeaeneHnsax MrHOBEHHbIX U CpeaHeKBaapaTuyeckux 3HadeHuin. MNMpegnonaranocs,
YTO B 3TOM criyyae OyayTt ny4qwmM 06pasom onucaHbl Takue BrusaoLwme HakTopbl, Kak U3MEHEHUE CKOPOCTU
OBWKEHMSA aBTOMOOUNA, COCTOSAHUE AOPOKHOTO NOKPLITUA M MaHepa ABWXeHUsA BoguTens. MNonyyeHHble cnek-
Tpbl (OHW NpeacTaBneHbl HAa pucyHkax 53 n 54 ana BepTUKanNbHOMO U NOMNEPEYHOro HanpaBneHUn) AOMKHbI
OXBaTWUTb B TOM YMCIIE W YAAPHbIE BO3AEWCTBUSA. OTU TECTOBbIE BO3AEHCTBUS NPEANONaraeTca NpMMEHsTh AN
BCEX YCIOBUIA ABWKEHUS, 3@ UCKIIOYEHUEM ABWKEHUS MO OYEHb NINIOXUM AOPOram.

My6nukaumm [10] n [11] Oblnm B3ATbI 3@ OCHOBY NPY ONpeaeneHnm XXeCTKOCTeN TECTOBbIX BUBPALIMOHHbIX
BO3/1€MCTBMI B BOEHHOM cTaHgapTe Mil Std 810. Mpu sTom BUGpaunoHHoe Bosaenctene u3 [10] (pucyHok 43)
onpeaeneHo kak «basoeas Bubpauusa», a u3 [11] (pucyHok 44) — kak «cmeluaHHasi Bubpauus». XeCTkoCTb
BuBpaumm no [10] 6nuska k psagy Apyrux, pacCCMOTPEHHbIX B HACTOALLEM CTaHAApTe, B TO BPEMSI KaK XXECTKOCTb
BuBpaumm no [11] CyweCTBEHHO OT HUX OTNM4YaeTcs. YacTu4HO 310 00bACHAETCA TEM, UTO nybnukauyma [11]
U3HayansHo Obina paccyuMTaHa Ha To, YTOObl CTaTb OCHOBOW BOEHHOrO CTaHAApTa, M NO3ITOMY B HEl paccmMa-
TPUBAarnocChb ABWKEHUE MO NIOXUM U Pa3pyLUEHHbIM Aoporam. [pyron Npu4nMHoONM, No-BUAMMOMY, SBMSETCS TO,
yTo B [11] HAMEPEHHO B OTKMMKE BUOpALMM YYTEH BKNAA HU3KOYACTOTHbIX KornebaHuii NoaBECKM TPaHCNopT-
HOro cpeacrtea. OTu konebaHusi Co34alT OYeHb BonbluMe nepemeLLeHusl, ANnsi BOCNPOU3BEAEHUS KOTOPbLIX
TpebyeTcsi BUBPOCTEHA C BONbLUMM XOA0M CTONA, U KOTOpPbIe HEe MOryT ObiThb 06ecneyeHbl 0CHOBHOW MacCcon
NpUMEHAEMbIX BUOPOCTEHA0B.

YKecTkocTu BUBpaLmm, yCTaHOBMNEHHbIE B ABYX APYIMX BOEHHbIX CTaHaapTax (cMm. [17], [18]) nokasaHbl Ha
pucyHkax 55 n 56. OHM NOXOXM Kak Mexay coboi, Tak n Ha gaHHble u3 [10], ncnonb3oaHHbie B Mil Std 810.
AHanoruyHble BO3AENCTBUA CTAHAAPTU30BaHbI U B ApYyrux AokymeHTax — [19] (pucyHok 58) u [29] (pucy-
HOK 60).

CnekTp TecToBOro BubpaumoHHoro sosgencrausa n3 ASTM D4728-95 ([13]) nokasaH HA pucyHke 57.
CaMble HeaBHWE TECTOBbIE BO3ENCTBUSA, UCMONb3yeMble B JOKYMEHTaX €BPOMNencKoro U MexayHapoaHoro
TexHu4eckoro komuteToB (CEH/TK 261 n UCO/TK 122) nokasaHbl Ha pucyHke 59.

7 OnucaHue ycrnoBun gUHaMU4eCKUX BO3OENCTBUN

B naeane npu onucaHun ycrnoBuii AUHAMUYECKUX BO3AEWCTBUIA AOMKHbI OblTb YYTEHbI BCE aCneKTbl
Takux BO3gencTBuin. Ho Ha NpakTUKe 40CTaTOYHO OrpaHMYUTLCA TEMU (PaKTOpPaMK, KOTOPbIE OKa3bliBaKOT HaK-
OonbLuee BNUAHWE HA BO3MOXHbLIE MOBPEXAEHUS U OTKa3bl UCTbITYeMOro obopyaosaHusa. Ho u npu Takom
YMNPOLLUEHHOM MOAXOAE BbISBNIEHWE CaMbIX BaXXHbIX aCNEKTOB B Criy4ae ONuCaHWs YCIIOBUIA BO3AEWCTBUS BU-
Opauuu 1 yaapoB Ha JOPOXHOM TpaHCropTe npeacTaBnseT coboi crnoxHyio 3agaqvy. Micropudecku subpauuio,
[JeNCTBYIOLLYIO Ha 060pyfOoBaHMe NMpW ero TPaHCNOPTUPOBaHWUM aBTOMOBUNAMU, ONPeAenAnM Yepes3 UcnoiTa-
HWS HECKOMbKMX BMAOB (Ha BUGpauuto, Ha yaap, Ha TPaHCMOPTHYO TPSACKY). OTW UCNbITaHWUSA Oblny NOCTPOEHLI
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B 6onbLueli CTeneHn ¢ y4eTOM OrpaHMYEHHbIX BO3MOXHOCTEN UCNbITaTeNbHOro 060PyA0BaHMS, CyLLEeCTBOBAB-
wero B 50—60-e rogbl NPOLWNOro Beka, a He UCX0As U3 ero CNOCOGHOCTU Co3aaTb YCINOBUS, penpe3eHTaTme-
Hbl€ C TOYKM 3PEHUS BO3MOXHbIX (hOPM MOBPEXAEHUN U OTKA30B 0OLEKTOB UCMLITAHUN.

Mnoxoe onucaHwe ycnoBuii AMHAMUYECKUX BO3EWCTBUI NPU NEPEBO3ke aBTOTPAHCNOPTOM ycyrybns-
nocb pasHootpasuem copm 3aluTbl NEPEBO3UMOro rpy3a (Tapbl U ynakosku). Mpobnema obocrpunach B
nocneaHue roapbl, Koraa crano HeobxoAMMO NPUHUMATbL BO BHUMAaHUE POCT CKOPOCTEN NepeaBmKEHUS U CTOU-
MocTu paboTt no ynakoske rpy3oB. B uccnegosanum [21] nokasaHo, 4To BUAbI NOBPEXAEHUI U OTKA30B yNnako-
BaAHHOro 060pyA0BaHUA MOTYT ObiTb CAMBIMM Pa3HBLIMM.

CrnoXHOCTb ONUCAHUA YCNOBUIA ANHAMUYECKUX BO3AENCTBUIN NPU NepeBo3ke rpy3oB aBTOTPaAHCMOPTOM
COCTOMT B TOM, YTO HEBO3MOXHO OTAENbHO ONMUCaTb BIUAHWE TakMX haKTOPOB, KaK CKOPOCTb ABWKEHUS U
COCTOSIHME AOPOXHOIO NOKPLITUSA, MOCKOSBKY 3TU BIIMSAHUA KOMOUHUPYIOTCA C BAMAHWEM TpeTbero dakropa —
MaHepbl e3bl KOHKPETHOTO BOAUTENA.

ApPKO BbIPAXKEHHON O0COGEHHOCTLIO YCNOBUMA AMHAMUYECKUX BO3AENCTBUI HA aBTOTPAHCMNOPTE SABNSIET-
CA HU3KOYACTOTHBIN OTKMUK, CBA3AHHbLIA C PE30HAHCAMKU NOABECKW TPAHCMOPTHOIO CPEeAcTBa. ITOT OTKIMK
MOXeT obecneunBathk Camble BbICOKUE MUKW B CMIEKTPAX KaK YCKOPEHUR, TaK U CKOPOCTU N NEPEMELLIEHUS.
Kak MOXXHO 0>kuaaTb U3 AUHAMUKU ABWXKEHUS NOABECKM, aMNAUTYAbI OTKNUKA 3aBUCAT OT CKOPOCTU ABUXXEHUSA
u coctosiHus goporu. Mpu NPoeKTMpPOBaHNU NOABECKU CTPEMATCA OrPaHUYUTL €€ ANHAMUYECKUIA OTKIUK Ha
BO30Y)XAEeHWE NpyU yMEPEHHO BbICOKOM YPOBHE AeMnuposaHus u ocnabute yaapHbie u BUGpaLUOHHbIE BO3-
OENCTBUA Ha TPaHCMOPTUPYEMBLIN rPy3 (MOABECKA C PE30HAHCaMM B HM3KOYACTOTHOM 06nacTu ycnewHo oT-
duneTpoBLIBAET N0G0OE BLICOKOYACTOTHOE BO3DY)AeHue). CoBpeMEHHbIE NHEBMATUYECKUE NOABECKU Aena-
10T 970 6onee ycneLwHo, Yem CTapble SIMCTOBbIE PECCOPbI, MOCKOMbKY COXPAHAIOT CBOU CBOWCTBA NPaKTUYMECKN
HEe3aBMCUMO OT CTEMEHU 3arpy>KEHHOCTU TPAHCNOPTHOIO CPEACTBA.

JOMUHMPOBaHUE HU3KOYACTOTHOM cocTaBnsioweln, 06yCnoBneHHOW NoaBeCckom, B BUGPALMOHHOM OT-
Knmke aBTomMobuns nobyamno HEKOTOPLIX UccneaoBarenei cunTaTb BUGpauumio, BO3AeNCTBYIOLLYIO HA aBTO-
TpaHCMopTe, NPEUMYLLECTBEHHO rapMOHMYeCcKon. OfHaKO NCNONL3OBAHNE COBPEMEHHOW TEXHUKW aHanu3a
MoKa3blBaEeT, YTO 3Ta BUOpaLMA ABNSETCS CnyyanHON W UMeeT pacnpeaeneHue, 6mM3koe K HOPManbHOMY
ANSA LUMPOKOTO CMeKTpa peanbHbiX aBTOMOOUNbHLIX Aopor. OAHAKO ONMCaHWe Yepes HopManbHOe pacnpe-
JeneHue noaxoauT B MEHbLUEH CTENEHU, KOrAa NPUXOANTCA NPUHUMATL BO BHUMAHWUE W3MEHEHUA amniu-
Tya BubOpaumm, CBA3aHHLIX C U3MEHEHWEM CKOPOCTU ABMXEHUS aBToMOOuns. CneacTtBMEM LEHTpanbHOW
npeaencHoONW Teopembl TEOPUN BEPOSITHOCTM SABNSIETCA TOT (hakT, YTO KOMOMHALUS HOpMarnbHbLIX pacnpe-
JeneHnin Takke CTPeMUTCS K HopMarnbHOMY pacnpegenenmio. Ho AaHHaA 3aKOHOMEPHOCTb HapyLlaeTcs B
Cnyyae HenMHENHbIX XapakTepucTuK AMHAMUYECKOW CUCTEMbl aBTOMODUNSA, B NEPBYIO oYepeb CUCTEMbI
€ro noaBeckKu.

CocTaBnsoLme CnekTpanbHOW NIOTHOCTU YCKOPEHMUS HA YacToTe NoABECKU 00bIYHO SABMAIOTCA NPeos-
nagarowmmu. OfHAKO 9TU HU3KOYACTOTHbIE YCKOPEHUS HE SIBMSAIOTCA €QUHCTBEHHOW MPUYUHON BO3MOXHBIX
NOBPEXAEHUIA TPAHCNOPTUPYEMOTro 060pyaoBaHUs. MHOrMe NoBpeXaeHUs NOSABNAIOTCA BCNeAcTBue 6onbLumx
3HaAYEHUII CKOPOCTU U NEPEMELLIEHUIA, KOTOPbIE TPEDYIOT BHUMaHUA TaKKe M MO ApYroi npuynHe. B npouecce
TpaHcnopTupoBaHusa obopyaoBaHue, He 3achbMKCMPOBaHHOE AODKHLIM 06pa3oMm, noa BO3AENCTBUEM AUHAMU-
YeCcKMX CUN NoANpbIrMBaeT BBEPX M najgaer obparHo, coyaapsaschk ¢ NnargopMoi, YTO NOBbLILLAET PUCK
cneyuduyecknx noepexaeHuin. HenocpeacrtBeHHO nepen yaapoM KUMHETMYeckasl aHeprusi obopyaoBaHus
onpeaensaeTcs CKOpPoCTblo, coobLiaeMmon 06opyaoBaHuio aBTomobunem. OaHAKO XapaKTePUCTUKU KOHTAKTU-
pyloLWmnX NOBEPXHOCTEN 000PYA0BAHMA M TPAHCNOPTHOTO CPEACTBA, HA KOTOPbIE NPUXOAATCA yAapbl, BNus-
I0T Ha TO, KakuM 00pa30M KMHETMYECKas JHEeprus nNpeodpasyeTcs B SHEPIUI0 MEXAHWMYECKUX HAMPSDKEHUN.
B o6uwem, Yem BbiCTpee NpoucxoauT npeobpa3oBaHMEe KUHETUMECKOW SHEPTUM B SHEPIUIO HAMPSDKEHUN, TEM
GonbLle yckopeHue, 00ycnosneHHoe yaapom. Takue yCcroBusi TPaHCNOPTUPOBaHUS 0ObIYHO HA3bIBAIOT TPAHC-
MOPTHOW TPACKOM, U AN HUX NPEAYCMOTPEH COOCTBEHHbI METOA UCNbITAHNIA, YCTAHOBMEHHbIV B [24]. Yaapbl,
00yCcnoBneHHble TPSICKOW, He cneayeT NyTaTb C yaapamu, 00yCrnoBrEHHbIMU COCTOSIHUEM AOPOXHOIO NOKPbI-
Tusl. OHW BbI3BaHbI Pa3HbIMU NPUYMHAMU U UX XKECTKOCTM 00YCrOBMneHbl pasHbiMu hakTopamu.

MocTpoeHue ormbaiolert cnekTpa B HU3KOYACTOTHOW 00nacTu, B KOTOPOW BuOpauua onpeaensieTca
paboToit NOABECKMU, HE SIBMSIETCS NPOCTOI 3aaayeii. Mpobnema cBsizaHa C TeM, YTO BO MHOTUX pacCcMaTpu-
BaeMbIX UCCNEA0BaHMAX HE ObiNo 06ecnevyeHo COOTBETCTBYIOLLIETO pa3peLueHus no yacrore. OaHako npea-
CTaBNAETCA, 4TO BLIGOP ornbaroLei Ha yposHe 0,001 g2/ B 06MacTi HUSKMX 4acToT (NOABECKM) NO3BONUT
0XBaTUTb GOMbLUIMHCTBO BUOPALMOHHbLIX BO3EHCTBMI NPy ABUXEHMU BONbLUMHCTBA BUAOB aBTOMOGUNENR No
06bIYHBIM A0pOraM. KpaTkoBpeMeHHO ypoBeHb BUBpaLMM MOXET BbipacTaTs 40 0,01 g2/Mu. Mpu asuxeHun
no NAOXUM AOPOraM MalUMH C Hed(EKTUBHON CUCTEMOIN NOABECKU OObIMHBIM MOXHO CYUTATb YPOBEHb
BuGpaumumn 0,01 g2/, KOTOPBLIN KPATKOBPEMEHHO MOXET BhipacTaTh A0 0,1 g2/Tu. Ecnn pykoBoacTBOBaTLCA
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HenoaTBepXAeHHbIMKU AaHHbIMK Mil Std 810 ([11]), TO ypoBeHb «CmeLuaHHON BuGpauuuy B obnactu peso-
HAHCOB NOJBECKW NPU ABWXEHUM NO OYEHb NMOXMM [0POraM MOXeT cocTaenaTb 40 0,7 g2/Mu. Bee npu-
BEEHHbIE 3HA4YEHUS OTHOCATCA TOMbKO K BMOpaLun B BEPTUKaNbLHOM HanpaBneHuu. TUNUYHLIA AnanasoH
pe3oHaHCOB NOABECKU BKMOYaeT B cebsa yactorel o1 1 'y (ana nHeBmartudeckon noasecku) ao 10 Ny (ana
TIUCTOBLIX PECCOP HEeHarpyxeHHoro astTomobuns). MNepemeweHusn, obycnosneHHble paboTol NoaBECKM,
Aaxe B criyyae ABWXKeHUs 0OblYHOro aBToMObUNA NO cpeaHen No KavyecTBy AOpOre MOryT JoCTUratb
100 Mm.

B HacTosLee Bpems B cTanaaprax [23] u [24] HuxHel rpaHuLen guanasona 4yactot Bubpauuu sensietcs
5 'u. 3TO TONMbLKO HEMHOMMM HUXKE HU3KOYaCTOTHOIO pe30HaHca NOABECKU B BUAE NIUCTOBbIX PeCccop, HO Bbille
obnacTu pe3oHaHCOB ANA NHEBMAaTUYECKON noasecku. MpuunHon BbIGOpa MMEHHO TaKOW HW3KOYACTOTHOM
rpanuubl (5 y) ABAANUCH OrpaHMYeHus N0 BOCNPOU3BEAESHUIO 3a4aHHbIX CKOPOCTEN U NepeMeLLEHNIt nek-
TpoAUHAMUYECKMMMU BUOPOCTEHAaMU. [nsa OONbLUMHCTBA M3 HUX XO4 NOPLUHA He npesbiwan 25—50 mm. Mpu
bonee BbICOKUX 3HAYEHUAX NEPEMELLEHUs, KaK NpaBuno, HeoOtxoaAuMO GbiNo NPUMEHATL MAapaBnuYeckue
BMOPOCTEHAbI, YTO BbI3bIBANO HOBbIE NPOONEMbI, MOCKONbLKY Y TAKUX YCTPOMNCTB OrPpaHNYEHA BEPXHASA rpaHuLa
AunanasoHa 4acToT BO36yxaeHus.

BuOpauus, He cBA3aHHaA ¢ paboToi NoaBeCku, COCPeaOTOHEeHa B OCHOBHOM B AMANa3oHe 4acTtoT OT
100 o 200 Ny. 370 ABNAETCA cneacTBUEM OCODEHHOCTEN AMHAMUYECKMX XapaKTEPUCTUK aBTOMOOUNSA, ycrno-
BuIn paboTbl ABUratens u TpaHcMucceuu. Bubpauus B aTol o6nacTu 3amMeTHO MeHbLUE 3aBUCUT OT CKOPOCTH
OBWXEHUSI aBTOMOOMNS M COCTOSIHUA AOPOKHOTO NOKpbITMS. OBLIYHO ANs onucaHusa Bubpauuu B cpegHeM
JManasoHe Y4acToT MOXHO UCMOMNb30BaTL OrMbaioLLyIo ypoBHs 0,001 g2/ML, KOTOPYIO B PeaKUX CIy4asnX NPUXo-
auTcs yeenuumeathb 40 0,01 g2/ (€cnn cOCTOAHUE ABUTaTens U TPAHCMUCCUM AaBTOMOBUNA HEeYA0BNETBOPH-
TenbHO). Boiwwe rpanuubl 200 'y ornbatowasn obbIMHO cnagaer co CKOpocTbio 6 ab/okTasa. Takon xe cnaa (Ao
yactoTbl npubnuautTensHo 100 My) MoXKHO HabMoAaTL U B 06NAacTH BhiLLE Pe30HAHCOB NoaBecku. B GonbLumH-
CTBE CMy4aeB CpeAHeKBaapaTUMHOE 3HaYEeHUe yckopeHus He Gyaet npesbiwath 0,2 g, HOrAa NOAHUMASCH
8o 0,4 g v oyeHb pegko Ao 1,0 g.

B onucanun xecTkocTn yaapos, HabniogaeMbix Npu nepeesae 4Yepes NPensaTcTBUSA, UMEIOTCA cylle-
CTBEHHbIE pacxoXaeHus. Kak y)xe 0TMeyanocb, 4YaCTUYHO 3TO ABMAETCA CNEACTBMEM Pa3sHbiX NOAXOAOB K
KONMYEeCTBEHHOMY OMUCAHUIO yAapoB, a 4aCTUYHO — pasHbIX MeToaoB cbopa undopmauuun. MNpu aHanuse
ANWHHBIX BPEMEHHLIX peanuaauuil, CobpaHHbIX NpY ABUXEHMU aBTOMOOUNS NO peanbHbIM 0poraM, Hanu4ue
yAApOB MPUBOAUT K OCOBEHHOCTSAM pacnpefernieHUsi MrHOBEHHbIX 3HAYEHUI, KOTOpPOoe NMPUGNMKEHHO MOXHO
onucarb HopMaribHbIM 3aKOHOM. [pu 9TOM yaapHbIe BO3AENCTBUA NyYLLIE ONUCLIBATL YEpPE3 NepexogHble nNpo-
Llecchbl, a He 4Yepes UMNyIbChbl Kraccuyeckon popmbl (PUCYHKM 16 n 17). 3TO NPOAEMOHCTPUPOBAHO B UCMbI-
TaHusAxX SRETS no npeogoneHnio aBTOMOGUNEM NCKYCCTBEHHBIX HEPOBHOCTEN. Takme HEPOBHOCTU BbI3bIBAIOT
BEpTMKanbHOE nepemMelleHne asTomobunsi B chopme nonycuHyconasl. Ho Ha nnarcopmy, rae pacnonoxeH
rpy3, BO3OENCTBUE NEPEaAETCa B BUAE HANMOXEHHbIX 3aTyxaloLmx konebanuii. Bpemsa Mexay nepexoaHbiMu
npoueccaMu onpenensercs KonecHow 6asoi 1 CKOPOCTHIO ABUXEHWUSA TPAHCNOPTHOIO CPeaCTBa. YAapHble
CNEKTPbl, NOCTPOEHHLIE ANSA ONUCAHUA TakMX BO3AEHCTBUNA, OblNM O4YEHb MOXOXKU HA yAApHLIE CNEKTPbI Chy-
vaiiHoi Bubpauum ¢ 6oNbLUMMK NUKOBLIMWU 3HAYEHUSIMMU.

MuKoBbIe 3HAYEHMSA YCKOPEHUA NPU yaapax BO BPeMsi ABMXKEHMA N0 OObIYHbIM AOpOramM ¢ peanbHbIMU
NPensTCTBUSIMU B YCMOBUSAX, KOTAA BOAUTENb U3BELLEH O LieNu UCNbITAHMIA, 0ObIMHO HE NPEBLILLAIOT 2 g, XOTS
B HEKOTOPbIX UcnbiTaHuax SRETS Obinu nonyyeHbl 6onee BbiICOkUe 3HaveHus. MNpobnema, ogHako, COCTOUT B
TOM, YTO NpU UCNBITAHKAX Oe3 n3BeLleHnsa BoauTens o6 ux uenu Obinu NonyyYeHel 6onee BbICOKUE 3HAYEHUS
YCKOpPEHUSA. JIOrMYHO OOBACHUTE 3TO TEM, YTO HEMH(POPMUPOBAHHEIN BOAUTENL NPEOONEBAET NPENSTCTBUA
Ha bonee BbICOKOW CKOPOCTH, YEM B Cry4ae, KOraa OH 3HAET O Lienu ucnbitaHuin. Apyroi npuynHoi 6onee Bbl-
COKMX YCKOpEHUiA, nonydeHHbix SRETS, ObIno T0, YTO U3MEPEHUS BbINOMHANUCL B TOYKE HEMOCPEACTBEHHO
noa HesakpenneHHbIM NoAAO0HOM. BonbLUyio YacTb BPeMEHW NOAAOH NEXUT B HENOCPEeACTBEHHOM KOHTaKTe
C Ky30BOM, OA4HaKO npu 60MbLUMX NepeMeLLeHUaX NOAAO0H «NOANPbLITMBAET» BBEPX. ECNM He y4uTbiBaTb 3TU
06CTOATENLCTBA, TO YAAPHbLIE YCKOPEHMSA MOTYT A0CTUraTh 3Ha4YeHus 8 g.

Kak oTMe4yanocb, Ha MUKOBbIE 3HAYEHUS YCKOPEHUS B YCMOBUAX TPAHCMNOPTHOW TPACKU Mpexae BCEro
BNUAIOT AUHAMWUYECKNE CBOWCTBA (B OCHOBHOM XECTKOCTb) COyAapALUXCA NOBEPXHOCTEN (NepeBo3nMOro
rpysa u asromobuns). Mamepenuss SRETS, BbINOMHEHHbIE B X04€ KOMMEPYECKUX NEePEBO30OK rpy30B, nokasa-
N1, 4TO YCNOBUS TPACKKU HAONIOAATCA orpaHn4eHHoe Bpemsi (MeHee 0,0001 % oblwiei AnuTensHOCTH nepe-
BO3KkM). OYEBMAHO, YTO STW YCMOBMS ropasao vaiwe Oyayt HabnooaaTbCa B Cryyae BOEHHOrO TpaHCnopTa,
nepeaBuUraioLLErocs B 30He BOEHHbIX AENCTBUNA. [10 9TON NpuYnHE UMUTALMA YCIIOBUIA TPACKM NPEANUCHIBAET-
€S MPU UCMbITaHUSIX 0O0PYA0BaHKSA, YCTAHABNMBAEMOTO HA BHEAOPOXHbIX (BOEHHbIX) aBTOMOBUMAX, HO PEAKO
ucnonb3yeTca Ana 00opyaoBaHUsA, TPAHCMOPTMPYEMOrO aBTOMOBUNSAMM KOMMEPYECKOro HasHaveHus. Ycra-
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HOBMEHME AMana3oHa MUKOBbLIX YCKOPEHWIi Npu Tpscke TpebyeT pacCMOTPEHNs BCero MHorootpasusa oGopy-
[I0BaHUSA, TPAHCMOPTHLIX CPEACTB U UX KOMOMHALMIA. 3TO BLIXOAMT 3a Npeaesnbl aHanu3a coGpaHHbIX AaHHbIX.
OAHAKO 3HAYEHUS YCKOPEHWIA, NPUBEAEHHbIE BbilLIE, OXBATLIBAIOT 06LIME YCIOBUA AOPOXHOTO ABUKEHUS, KO-
TOPbIE B TOM YMCNE BKIIOHAIOT B CE65 U TPAHCNOPTHYIO TPSICKY.

8 ConocrtaBneHue ¢ MOK 60721-3-2:1997

Ha pucyHkax 61, 63 u 65 nokasaHbl >keCTKOCTU BMOPALMOHHOTO BO3AEUCTBUA, onpeaeneHHble B MOK
60721-3-2:1997 ana ctauMoHapHON criyyarHou Bubpauum [Tabnuua 5, kareropusa b)), ana crauMoHapHon rap-
MOHU4eckoii Bubpauum [rabnuua 5, kateropusi a)] u Ans HecTaumoHapHoi Bubpauum [rabnuua 5, kateropus c)]
COOTBETCTBEHHO AN BCEX BUJ 0B TPAHCNOPTMPOBaHUA OE30THOCUTENBHO BUAA TPAHCNOPTHOTO cpeacTea. No-
CKOMNbKY CTaHAAPT XapakTepuyer obLume ycrnoBusi BHELLHUX BO3AENCTBUIA, B HEM OTCYTCTBYIOT peKOMeHAa-
U1K NO NPOAOIMKUTENBHOCTU UK MO YUCIY TECTOBLIX BO3AENCTBUNA.

B cranaaprax cepum [23] coaepxxatcsl ypOBHM TECTOBbIX BO3AeWCTBUI BUOpaLuuu U yaapa ans UMUTU-
POBaHWUA YCNOBMIA TPAHCNOPTMPOBAHUA, U STU YPOBHM OTAIMYAIOTCS OT YCTAHOBIEHHbIX B [24]. XKeCcTkOCTM BO3-
aencreua no [23] nokasaHbl Ha pucyHkax 62, 64 n 66 COOTBETCTBEHHO AN CTALMOHAPHOW cny4vanHon Bubpa-
UuM, CTaUuMOHaPHON rapMOHUYeckon Bubpauum m yaapos. [py aToMm onpeaeneHbl ANMTENbHOCTL TECTOBOrO
BO34eNCTBUA BUOpALIMM M YMCIIO NpUNaraemMbix yaapos.

Mockonbky B [23] 1 [24] ycTaHOBNEHbI pa3Hble YPOBHU BO3AEWCTBUS, BOMPOCH! COrNacoBaHUs aTUX ABYX
JOKYMEHTOB peLuarotcs B [25]. B Hem pekoMmeHayeTcs Npy MOAENUpPOBaHUM BUOPALIMOHHBLIX BO3AEWCTBUIA 00-
pawateca K [23]. OgHako Anga criyvyaes yaapHbIX BO3AENCTBUI [25] B Ka4eCTBe peLLeHus npeanaraer TpeTum
BapMWaHT, NOKa3aHHbIN Ha PUCYHKe 67.

B M3K 60721-3-2:1997 BBeAEeHbI TPU Knacca TPaHCNOPTHLIX CPeAcTB, 0603Ha4YeHHbIx 2M1, 2M2 u 2M3,
C BECbMa KPaTKMM MOSACHEHUEM, KaK UMEHHO OCYLLECTBRAAETCA knaccudukaumsl. Tem He MeHee B OTHOLLEHUU
aBTOTPAHCMOPTHLIX CPEACTB MOXHO CYMTATh, UTO:

- 2M1 Bknovaet B cebs rpy3oBblie aBTOMOOUNU M Tpennepbl C NHEBMATUYECKOW NOABECKOW;

- 2M2 Bkniovaet B cebs1 rpy3oBbie aBTOMOOUNMN U Tpennepbl, NepeaBUraloLMecsi B YCIOBUSIX XOPOLLO
pa3BUTON JOPOXKHON CETH;

- 2M3 BkrtoyaeT B ce6 4OPOXHbIE TPAHCNOPTHLIE CPEACTBA, NEPEABUTaIOLLNECH BHE XOPOLUO Pa3BUTOM
JOPOXKHOW CETU.

Mpu conocrtaeneHun cnekTpos, NnpuseaeHHbIX B MOK 60721-3-2:1997 u [23], BO3HMKaET psa BONPOCOB,
KoTOpble ByAyT pacCMOTPEHbI HUXeE.

B 4aCTHOCTM, BakHO, YTO CNEKTPbl UCMbITATENbHLIX BO3AEWCTBUWA, yCTaHOBMEHHble MOK 60721-3-
2:1997, He NO3BONAIOT PACKPbITb BCE MEXaHU3Mbl NOTEHUMANbHBLIX NOBpexaeHui obopyaosanus. Pasgene-
Hue B MOK 60721-3-2:1997 »eCTKOCTM BO3AENCTBUA NO TPEM KaTteropuam (CraumoHapHas cny4varnHasa subpa-
uus, cTauMoHapHasi rapMoHMYeckasa Bubpaumsa u HecTauuoHapHasa Bubpauus, BKOYas yaapbl) oTnMyaercs
OT >XECTKOCTeN BO3AeNCTBUA, NPeAyCMOTPEHHbIX npoueaypammu ucnbitadunii no [23]. B M3K 60721-3-2:1997
[Ba CTaUMOHapPHbIX TECTOBbIX BO3AENCTBUA (CRy4YaitHOE M rapMOHUYECKOE) paccMaTpuBalOTCA B KauyecTBe
anetepHatue. B MOK 60721-3-2:1997 He paccmaTpuBaloTCs yCroBUA TPAHCNOPTHON TPSICKKU, KOTOPbIM NOCBS-
LLeH oTAenbHbI cTaHaapt [27] cepun [23], xoTa B MOK 60721-4-2 ucnonb3yetca cranaapt [27] ans umutauum
yAapHbIX BO3AENCTBUI. HUKaknX CBEAEHUI HE NPUBEAEHO B OTHOLLEHWUMN TOTO, KAKME UCXOAHbIE NPEANONoXe-
HWUA MO3BOMUMN Pa3aennuTb YCNOBUA TPAHCMOPTMPOBAHUSA NO TPEM KaTeropusim Bo3gencTBUSA, OQHAKO HEKOTO-
pble NPeanonoXeHs MOXHO caenaTtb, Ucxoaa U3 nyonukaumi [4] v [5]. AHanu3 atux nyGnukauui nossonser
MPUATK K BbIBOAY, UTO pasbueHne No ykasaHHbIM TPEeM Kareropusm CAEnaHo B NEePBYIO OYepesb C yYETOM
BO3MOXHOCTEN UCMbITAaTENbHOrO 060pyA0BaHUA, umeBLLerocs B 60—70-e rogbl NPOLLNOro BeKa, a He C TOYKU
3peHns BOCNPOU3BEAEHUS YCNOBUN, PENPE3EHTATUBHBIX C TOUKU 3PEHUA MEXaHU3IMOB NOBPEXAEHUN py3a,
UMerLLMX MECTO B NpoLecce ero nepeso3ok aBTOTPaHCNOPTOM. Hibke paccMaTpuBaeTCsl, HACKOMNbKO yKa3aH-
HO€e pasaeneHue no kateropusaM 060CHOBAHO C TOUYKM 3PEHUSI CEFOAHALUHUX NPeACTaBneHuit 0 pearnbHbIX AU-
HaMUYECKUX BO3AEWCTBUSAX HA aBTOAOPOXHOM TPAHCNOPTE U BO3MOXHOCTEN COBPEMEHHOIO UCTILITATENBHOIO
obopyaoBaHus.

1. CnyuyariHaa Bubpauus. B kayecTse TeCTOBbIX AUHAMUYECKUX BO3AENCTBUN 0ObIMHO BbIOMPAIOT ra-
YCCOBCKME CrlyyaiiHble npouecchl. U3 AByX BapuaHTOB TECTOBbLIX BUOPALIMOHHLIX BO3AEWCTBUI 3TOT npea-
cTaBnseTca Haubonee peanucTuYHbIM. OQHAKO NPU 3TOM HWXKHASA FPaHMLA AMana3oHa YyacToT UCTLITAHUN
NpUXOAUTCS Ha BEPXHIOID rpaHuLy AuManasoHa, B KOTOPOM COCpeAoTodeHa 3Heprusi Bubpauum, obycnos-
neHHasi paboToi NoaBeCcKM aBTOMOOUNA. Ha HWKHEN rpaHuLe AnanazoHa 4acToT UCMbITAHUI aMNnUTyab
nepemeLleHnss 1 CKOPOCTM BMOPaLMKU MHOTO HWXe TeX, YTO HabnoaaloTcs Ha npakTuke. Takum ob6pasom,
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JaHHOE UCMbITaHWE He CMOCOOHO BOCMPOU3BECTU YCMOBUS IKCNyaTaumm, NPUBOASALLME K NOBPEXAEHUSAM
TeX BUAOB, YTO CBSA3aHbI C OONbLUMMM 3HAYEHUSIMU CKOPOCTU MU NepemeLleHus. B 1o Bpems, korga cocras-
NANUCHL CTaHAAPTbl HA UCTILITAHUS!, BO3MOXHOCTM BOCNPOM3BeAeHUs BonbLuMX nepeMeLeHnin 1 CKOpocTen
OblNn BECbMa OrpaHUYEHHbIMU. OAHAKO 3TUM OrPaHUYEHUS MOTYT ObiTb MPEOAONEeHbl ¢ MOMOLLIO COBpe-
MEHHOI0 UCMLITaTeNnbLHOro 060pPyA0BaHMS, M B psiie CTaHAapTOB YCTaHOBMNEHbl Gonee »ecTtkue ycnosus
BO3A€WCTBUSA BMOpauun. He AACHO Takxke, NoYeMy BEepXHUI auanasoH Bubpauum cornacHo MOK 60721-3-
2:1997 npoctupaetca ao 2000 'y, 4TO HE NOATBEPXKAAETCA CBEAEHUSMU U3 UCTOMHUKOB, PACCMOTPEHHbIX
B HaCTOSILLIEM CTaHaapTe.

2. ¥Ypap. B ucnbitaHusix Ha yaap cornacHo [24] npumeHsIoT yaap Knaccuyeckoin oopMbl B BUAE NONYCH-
Hycouabl. OH He ABnSIETCA NpeACcTaBUTENbHLIM A8 PsSAa NepexofHbIX NPOLECcCoB, B AeWCTBUTENbHOCTU Ha-
6niogaembix Ha NpPaKTUKE NpU NepeBo3ke 060pPya0BaHUS AOPOXKHBIM TPAHCMOPTOM. MNPUYNHON YCTAHOBNEHUA
UCNbITaTerNbHbIX BO3AEHCTBMA UMEHHO TaKoW (POPMbI ABMANUCH OrPaHUYEHHbIE BO3MOXHOCTH UCNbITATENBHO-
ro obopyzaoBaHusi NpownbIx ner. OfHaAKO COBPEMEHHOEe UCTbITaTenbHOe 060pyaoBaHKe, NpUMeHaemMoe ana
UCNbITaHUI Ha BUDOpaLuIo, MO3BONSIET BOCMPOU3BOAUTL M NEPEXOAHbIE NPoLIecChl. 3TO obecneunBaer BOCNpO-
u3BegeHue bonee peanuCTUYHbLIX YCIOBUI TPAHCNOPTUPOBaHUSI 6€3 MCNONb30BaHMA AONONMHUTENLHOTO UC-
NbITAaTENLHOrO 060PYA0BAHMSA, TAKOTO KaK YAapHbI€ CTEHAbl, U C MEHBLUMMM 3aTpaTtaMu (HET HeoBXxoaUMOCTH
nepeHacrpaumBarb 000pya0OBaHUE C UCNILITAHUI HA BUOPALMIO HA UCMILITAHUSA HA yaap). B HEKOTOPLIX OTpacnsax
Ansi BOCNPOU3BeAEHUs yAapoB, HAbnioaaeMbix Npyu TPAHCNOPTUPOBAHUU, NMPUMEHSIOT BUGPOCTEHADI, BOCNPO-
M3BOASLUME CMyYaliHble BO3AEWCTBUSA C BLICOKMMU 3HAYEHUSIMU YCKOPEHUS B TE€4EHNE KOPOTKMX NPOMEXYTKOB
BPEMEHM, YTO NO3BOMNSIET NOMy4YUTb BO3AEHCTBUE C 3a4aHHbIM pacnpeaeneHmem yaapos, HabnogaeMmbim Ha
npaktuke. MHorga nepexoaHbie npouecchl BOCNPOU3BOAAT HA )OHE cTaumoHapHoui Bubpauum. K coxaneHuio,
cTaHaaprt [24] He Nno3BONSIET NPUCNOCOOUTL ero TpeboBaHUsi K COBPEMEHHbLIM NOTPEBHOCTAM B CTAGUNbHLIX U
9KOHOMMWYHbIX UCTILITAHUSAX, DOnee peanuCTUYHO BOCCO3AaI0LLMX YCITOBUS AOPOXHOTO ABUMKEHUSA.

3. MapmoHuueckas Bubpaumsi. YCTAHOBNEHUE XECTKOCTU BO3AEWUCTBUA ANA UCNLITAHWI HA rapMOHU-
Yyeckylo BUOpaLuio NOYT HaBepHsKAa NPeALIecTBOBAnNoO ONPeAeneHuto XXeCTKOCTU cry4vaiiHoi Bubpauumn, HO
npu STOM He ObINo CAENaHO HUKAKUX NONLITOK, YTOGbLI COrnacoBaThb YCNOBUS 3TUX ABYX UcnbiTaHui. Mo Bcel
BMAUMOCTH, UCTILITAHUA HA TAPMOHUYECKYI0 BUOPALMIO C Ka4aHMEM 4acTOTbl OCTABMEHbI B COBPEMEHHbIX
CTaHAapTax TOMbKO MOTOMY, YTO OHM NO3BONAT UCNONL3OBATL UMEIOLLIEECA, HO YCTapeBLUee UCNbITaTENbHOE
obopynosaHue. OgHaKko C TOYMKM 3PEHMS NOCNEACTBUIA BO3AENCTBUSI HA UCTbITYEMbIe 00pas3Lbl OObLACHUTL
COXpaHeHue UCMbITaHWI Ha rApMOHUYECKYI0 BUDpaLuIO 3aTPYAHUTENBLHO. [luanasoH 4acToT STUX UCTILITAHWUN
CyLLECTBEHHO oTnu4yaetca (cp. ot 5 go 2000 'y ana cnyyanHoun Bubpaumm u ot 1 go 500 'y AnA rapMoHuye-
ckoii Bubpauuun). Ha HmkHEN rpaHuue AManasoHa kayaHus YacToThbl NepeMeLleHUe U CKOPOCTb NMPUHUMAIOT
ropasgo 6onee BbICOKME 3HAYEHUS, YEM B Criydae criyyaiiHoi Bubpauuu. Ecnu cpaBHMBaTL pe3ynbraTtbl 3TUX
[ABYX WCMbITAHWUI, MCNONL3YA KakoW-HUOYAb cTaHAapTHbLIA MeToA, HanpuMep MEeTo4 MakCMMyma yAapHOro
cnekTpa (pUCyHKM 68 1 69) nnun cnekTpa ycTanoCTHbIX NOBpexaeHuit (pucyHok 70), To pasHuua B pesynsratax
OyaeT BeCbMa 3aMeTHON. YkasaHHbI€ UCTLITAHUSA MOXHO CHMTaTb SKBUMBANEHTHLIMU C TOYKU 3PEHUSI CO3AaBa-
€MbIX NOBPEXAEHNI TONBKO ANA OMEHb OrPaHU4YEHHOro knacca obopyaoBaHus. MoOXHO NpeanonoXuTb, YTo B
HacTosLLEE BPEMS AN HEKOTOPbIX BUAOB UCNLITATENLHOIO 000PYAOBaHUA MPUHYAUTENBHO COXPAHAIOT BO3-
MOXHOCTb UCMbITAHWIA HA rapMOHUYECKYIO BUBpaLUIO C Ka4aHMeM 4acToTbl. COXpaHaThk Aanee 3T0T BUuj uc-
NbITAHUI HET HUKAKUX MPAKTUYECKUX OCHOBAHMI. OfHAKO €Cnu BO3MOXHOCTb NMPOBEAEHUS TAKUX UCTIBITAHUI
COXpaHeHa, TO UX NOCneacTBUA AOMKHbI ObiTb CAenaHbl CONOCTaBUMbIMU C MNOCNEACTBUSAMU UCTILITAHUIA HA
cnyyaiiHyio Bubpauumio.

4. TpaHcnopTHada TpAcka (4na He3akpenneHHbIX rpy3os). Xotda B MOK 60721-3-2:1997 ycnoBus TPSCKM
He YNOMWHAKOTCA, TaKue yCroBusa HabmioaalT Ha NPaKkTUKe, U NMOSTOMY OHW BKIIOYEHBI CloAa Ans MOJHO-
Tbl paccMoTpeHuna. CornacHo [27] 4ANa BOCNPOU3BEAEHUS YCITOBUM TPAHCMOPTHON TPACKA NPUMEHSAIOT Mexa-
Huyeckue BMOPOCTEHAbI, NpeAHa3HavyeHHble obecnevnTb rapMoHuYeckue konebaHus crona ¢ aMmnnuTyaou
25 MM 1 vactoton npubnuantenoHo 4,5 'y, Ona co3gaHusa Takoro ABMXKEHUS BBEPX-BHM3 UCMOMb3YIOT ABa
KyNaykoBbIX MEXaHu3Ma, BpaLLAoOWMXCA C HECKONbKO OTnMyarpmMuca vactotamu. Mcnbityemoe obopy-
JoBaHve cBob60OAHO pa3meLLaloT Ha Bubpoctone. MNMockonbKy BUA konebaTenbHOro ABUXEHUS (PUKCUPOBaH,
€AVHCTBEHHbIN NapameTp, KOTOPbIM MOXET YNpaenaTh MOSb30BaTENb — 3TO ANMUTENbHOCTL BO3AENCTBUS.
Takoe ucnbiTatensHoe 060pya0BaHME B LIENOM CMOCOOHO BOCCO34aTh pearnbHylo BUOpaLMIO B BEPTUKATIBHOM
HanpaeneHuu, o0yCnoBrneHHY0 PaboToN NOABECKU TPAHCNOPTHOTO cpeacTea. OQHAKO BbI3bIBAET COMHEHUE,
4YTO NepemMeLLeHns CTona BHK3, co3aaBaemele 060pya0BaHMEM, B AEHCTBUTENBHOCTM TaK YaCTO BCTPEYaloTCS
Ha npakTuke. Opyrne ucnonb3yemble cnocobbl MMUTALMKU TPAHCMOPTHOW TPSACKW CBA3aHbI C NPUMEHEHUEM
rMapaBMYECKOro UNN SNeKTPOAUHAMUYECKOro BUbpocTeHaa ¢ 6onbwmMm Xo4om nopLuHA. Takoe obopyagoBa-
HWE NO3BONSIET NOMbL30BATENIO YNPABNATL aMNNMTYAOW UM YACTOTON BO30YAeHus. HOorga Taloke NpUMEHSOT
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KOMBUHMpPOBaHHOE BO3BYXOEeHUE B BMAE CriydaiiHOW BMOpaUMKU U TPaHCNOPTHOM Tpscku 6e3 dukcayum uc-
nbiTyemoro o6opyaosaHusa Ha Bubpoctone. Ho Bce 3T noaxoabl UMEIOT CBOWU NPOGNEMEl U HE OnpeaeneHsl
npoueaypamu no [23].

M3 BbILLECKA3aHHOIO CNEAYET, YTO YCNOBMSA AMHAMUYECKUX HArpy30K Ha JJOPOXXHOM TPAHCNOPTE HE MOTYT
ObITb aAEKBATHO BOCNPOU3BEAEHbI C TOYKM 3PEHUS BbI3bIBAEMbIX UMW NOBPEXAEHMI 060pYAOBaHNSA C NCMONb-
30BaHMEM METOA0B, YCTAHOBMEHHbIX [24] u [23]. Kpome TOro, OpMeHTUPOBaHHOCTbL CTAH4ApTOB Ha yCTapes-
LUME METOAbI UCTIbITAHUI NPENATCTBYET BHEAPEHUIO B NPAKTUKY Gonee ruGKux u 3KOHOMUYECKM 3D PEKTUBHBIX
npouenyp. B HacTosLLee BpeMs CyLLECTBYET BO3MOXHOCTL UMUTUPOBATL BCE AUHAMUYECKUE Harpysku, KOTo-
pbIM rpy3 NOABEPraeTcs Npu NEPEBO3Ke aBTOAOPOXHLIM TPAHCMOPTOM, C MOMOLLbIO OAHOTO UCMLITAHUS.

YcrnoBus AMHAMUYECKUX BO3AENCTBUIA M >KECTKOCTU UCTIbITAHUW, YCTAHOBMNEHHbIE B [24] u [23], He sB-
NATCA PENPEe3eHTaTUBHLIMU HU MO OTHOLUEHMIO K pearnbHbIM YCNOBUAM TPaHCMNOPTUPOBAHWA, HU B YacTu
BOCCO3JaHNsA BCex (hakTopoB, BMUAIOLLUX HA MOSIBMIEHWE MOBPEXIEHW 060pyaOBaHWA B NPOLIECCEe TPaHC-
noptTupoBaHusl. CTaH4apTU30BaHHLIE YCIOBUS BO3AENCTBUI HE OXBATLIBAIOT BECH AMaNa3oH konebaHui noa-
BECOK aBTOMOGUNEN 1 MO3BOMNSOT BOCNPOU3BECTM B XOAE UCNbITAHUA TUNUYHbIE TPAHCMOPTHBIE NOBPEXAEHUS
TONbKO AN151 BECbMAa OrPaHUYEHHOrO Kpyra UcnbiTyembix 06beKTOB. Camblii 06LLMIA Criyvai NoBpeXaeHnii npu
TPAHCNOPTUPOBKE CBA3AH C COyAapeHUsMM pasHbIxX YacTel obopyaoBaHus Mexay coboi, uto Tpebyet co3pa-
HUSA NPpU UCMbITaHUAX GonbLUMX CkopocTei Bubpaumu. OaHako ckopocTu Bubpauuu no [24] u [23] Huxe Tex,
YTO HabMIOAAIOTCA B peanbHbIX YCIOBUSX TPAHCNOPTUPOBAHMS.

OTMeYeHo, 4YTO He Bce 06opyAOBaHWe YyBCTBUTENBLHO K BO34ENCTBUAM, 0OYCNOBIEHHLIM paGoToN Noa-
BeCckn. OfHAaKO peLLUeHUE O TOM, CrieAYeT MM NPU UCTILITAHUAX UMUTUPOBATL YCroBUs paboTkl NOABECKK, A0N-
>XEH MPUHUMATbL M3rOTOBUTENbL 000PYAOBaHNUS, U OHO HE MOXET ObiTb HABA3aHO cTaHaapTamu [24] umm [23].
MO3K 60721-3-2:1997 MOXET TONbKO AaBaTb HEKOTOPbIE PEKOMEHAALMUN U3TOTOBUTENMIO U NOMOraTb €My B Bbl-
H6ope Hanbonee COOTBETCTBYIOLLErO NPOM3BOAUMOMY 060PYAOBAHMIO PEXUMA UCTLITAHUN.

[axe ecnu 06opyaoBaHNe HEYYBCTBMTENbHO COOCTBEHHO K KonebGaHusim noaBECKMU, NOCNEAHAS MOXET
OKasblBaTb BMUSIHWUE HA COCTOsAIHUE obopynoBaHus B criydyae konebaHuin 60nbLUO aMNAnTyAbl. OTO CBA3AHO C
TeMm, 4yTo paboTa NoABECKW OKa3biBaeT AOMUHUPYIOLLE BMUAHUE HA OTKNMK BUGpaumu B Auana3oHe npubnusu-
TenbHO A0 100 My, 3TOT OTKNUK B 06NacTH, HaXOAALLEHCS BbILLE 4acTOTbl COOCTBEHHBIX KoneGaHui NnoaBeCckn
BNMOTb A0 4yactoT okono 100 Iy, xapakrepusyeTca cnagailowen YacTOTHOW XapaKTePUCTUKON C KPYTU3HOW
cnaga npubnuautensHo 6 ab/oktaBa. Tonbko Ha YacToTax Bbiwe 100 My npeobnagaiowmii Bknaa B BUOpauuio
HaYMHaIT BHOCUTBL KonebaHus Kopnyca TpaHCNOPTHOIO CPeACTBA M TpaHCMUccUn. CTaHAapTM30BaHHAs XeCT-
KOCTb BUOPaLMOHHOIO BO3AENCTBUS ONUCHIBAETCS MOCTOSIHHLIM YPOBHEM CrEKTpa BO BCEM AMana3oHe 4acToT,
N 3TOT YPOBEHb ONpPeAEneH, No-eBuauMOMy, Ha OCHOBE BUOPALIMOHHOTO OTKNUKa Ha vactote 10 I'u.

B gvanasoHe cpegHux yYactor BMOpauus onpeaensieTcs AMHaMUYECKMMU CBOWCTBAMW CAMOrO TPAaHC-
MOPTHOrO CpeacTea (ero ABuUrartensi) U ero TPAHCMUCCUM. YpoBeHb BUOpaLum B 3TOM AuanasoHe 06bIYHO CO-
crasnset 0,001 g2/, a B peaKux Cryuasx, pu MioxXoM COCTOSIHUM IBUraTensi U TpaHcMuceun, — o 0,01 g2/,
OvuHamuyeckne BosgencTsua no [23] nonagalotT B 3TOT AMANA30H, HO UX XECTKOCTb Bbilue Habnoaaemon B
pearnbHbIX YCNOBUSAX.

MpumevartenspHo, YTO AN pasHblX CTaHAapTU30BaHHbLIX TECTOBbLIX BO34ENCTBUIA ONpefeneHbl pasHblie
BEPXHUE rpaHuLibl AMANA30HAa YacCTOT UCTIbITAHUIA. DTU pasnuuusl CYLLIECTBYIOT AaXe B npeaenax oagHown cepun
cTtaHpaptos — [24] unu [23], nockonbky BO3AENCTBUA CITy4alnHON M rapMOHUYECKON BUOpaLumn onpeaeneHsbl
B pa3HbIX AnanasoHax 4acrtor. I'IpwquHa B TOM, YTO €CInu B OTKIIMKE JOMUHUPYIOLLIUM ABINAETCA BNUAHUE Noa-
Becku u B o6nactu Bbiwe 10 My HabnioagaeTcs cnag OTKNMKA, TO amMnNnuTyAa COCTaBNSAoLWEN B paiioHe 500 My
GyneT oTHOCUTENBbHO Mana. M HaobopoT, ecrnn BNUSIHUE NOABECKU HA OTKIUK HE3HAUUTENBHO (XOpOoLLEee TpaHC-
NOPTHOE CPEACTBO ABUXETCA NO XOPOLLEW A0POre), TO OCHOBHAsA dHEPIrus OTKNMKa nepemeLyaerca B 06nacrb
cpeaHux 4acTot. B aTom cnyyae cnaj OTKnuka Ha4YMHAETCsa Ha yacToTax Boiwe 200 My M TONbKO Ha YacToTax
cebiwe 1000 My yposBeHb BMOpaLMKU CTAHOBMTCA OTHOCUTENbLHO HU3KMM. Ha BEpxHIOI0 rpaHuly guanasola
4YaCTOT UCMLITAHWI MOXET MOBAUATL TaKXKe YYET YNakoBKU, UCNOMNb3yeMOW Npyu TPaHCNOPTUPOBaHUN 06opy-
[OBaHUA, KOTOpas 00bIMHO 3aLUMLIAET ero OT BbICOKOYACTOTHON BUOGpauun. YctaHoBrieHUue Heo60CHOBaAHHO
BbICOKOW BEPXHEW rpaHuLibl AMaNa3oHa YacToT UCTILITAHUIA MOXKET YCNIOKHUTL BbIBOP UCMILITATENBHOTO 060pY-
A0oBaHWA (Hanpumep, NPaKTUYECKU UCKITIOYAETCA NPMMEHEHUEe TMApaBNMYeCKMX BUDPOCTEHAOB) U YMEHLLUNUTL
paspeLueHne no 4acToTe, YTO CYLLECTBEHHO ANA YNPaBneHusi BO30YXAeHUeM Ha HUXKHMX 4acToTax Ananaso-
Ha. Bmecte ¢ Tem HekoTopble BuAbl 060PyA0BaAHUS MOTYT ObiTh YYBCTBUTENBHLIMU UMEHHO K BbICOKOYACTOT-
HOMY BO30y)xaeHuio. ONATb-TakW peLleHne BONPOca O BO3MOXXHOCTM MOBpeXaeHuit 06opyaoBaHuUsa nNpu BO3-
AEeNCTBUM COCTaBNAIOLLMUX Ha YacToTax cBoile 500 Iy cneagyer OCTaBUTL 32 €10 U3TOTOBUTESEM.

CpeaHekBagpaTuyHOe 3Ha4YeHUe LUIMPOKONONOCHOW criyyanHon Bubpavuu no [24] u [23] no kpaiiHen
Mepe B 8—10 pa3 npeBbIWAET TO, YTO NOMNYYEHO B pe3ynbrare u3MepeHuii Ha npakTuke. OT4acTH 310 06b-
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SICHAETCS BbICOKO BEPXHEI rpaHULEN AuanasoHa YacToT ucneitaHuii — 2000 My, OaHako u 6es yyera sToro
cdhakTopa ypoBeHb UCMbITATESNILHOrO BO3AENCTBMA NPEBbILLAET peanbHblil fonee Yem B ABa pasa, YTo MOXHO
6bIno 6bl cyMTaTh NPUEMNEeMsIM. MPUYUHON TAKOro 3HAYUTENBLHOTO NPeBbILIEeHNsA cpeaHeKBagpaTUYHOro 3Ha-
yeHus (no [24] n [23]) ypoBHs peanbHoit BUGpauum siensietcst BeIGop hopmMbl CnekTpa, kotopas cnabo coot-
BETCTBYET DONbLUMHCTBY pe3ynbTaToB U3MEPEHMiA, HAOMIOAABLLMXCA HA npakTuke. B HacTosweM craHpapre
y>Xe paccMarpuBanach, Kakow AorkHa ObiTb hopMa cnekTpa, YTobbl fyylle COOTBETCTBOBATL YCNOBUSAM pe-
anbHOro BO34ENCTBUSA.

AHanNU3 MCTOMHMKOB MOKA3bIBAET 3HAYMTENBHYIO BapUATUBHOCTbL YCNOBUWA AUHAMUYECKUX BO3AENCTBUN
npu TPaHCMOPTUPOBaHUM FPY30B aBTOTPAHCNOPTOM. B HacTosLLEee Bpemsi 3Ty BApUaTUBHOCTb YCTPaHSAIOT TEM,
YTO B KQ4YECTBE CMEKTPa UCMNbLITATENbHOMO BO3AENCTBUA BepyT ornbatoLLyto peanbHbIX CNekTpoB. Takoi noa-
X0A4 BPsi N MOXET ObITb NPUHAT BONbLUMHCTBOM MH(OPMUPOBAHHLIX NOMb3oBatenei. Pag TeXHUYecKkux yc-
NOBUIA, NPUHATLIX nocne nyonukaunm M3K 60721-3-2:1997, ucnonb3yeT agpyrue crparerun ans 60pulbl ©
yKa3aHHOW BapuaTUBHOCTLIO, HU OfIHA U3 KOTOPbLIX NoKa He nony4una obwero npusHaHusa. CUTyaums ycrnox-
HSIETCS TEM, YTO MONb30BaTeSlb MOXET NPOBOAMTL UCTIbITaHWE 0D60pyaOBaHUSA, KOTOPOE OyAEeT NMOABEPrHYTO
TPaHCMOpPTHOW BUBpayuu, ¢ pasHbiMu LensMu. He BO Bcex cnyyasx 3agayei sBnsercs nonyyeHue rapaHtum
OTCYTCTBUS NMOBPEXAEHUI NOCNe NEpeBO3KU, MOCKONbKY Takue rapaHTUW 3a4acTyio COMPsKEHbl CO 3Hauu-
TenbHbIMK 3aTpaTaMu Nno ynakoBke U ApyruM Mepam 3awmTtbl. B aToM cnyyae Ans onucaHus ycrnosui AuHa-
MUYECKUX BO3OENCTBUIA C YCNEXOM MOXET ObITb NMPUMEHEHO BEPOSITHOCTHOE pacnpeAeneHne MrHOBEHHbIX
3Ha4YeHMUI ycKopeHus. MNMonb3oBarernb MOXET CaMOCTOSITENBHO BbIGpAaTh TOT YPOBEHb XECTKOCTU BO3AENCTBUS,
KOTOpbIA COOTBETCTBYET 3a4aHHOMY MM YPOBHIO JOBEPUSA B YCIOBUAX KOHKPETHON cuTyaumu. OQHako 3T1o Tpe-
GyeT BknoveHnss B MOK 60721-3-2:1997 6onee TOYHbIX ONUCaHWUIA YCNOBUIA AUHAMUYECKUX BO3AENCTBUIN NPU
nepeBo3Kax aBTOTPAHCMOPTOM.

UTto KacaeTcs yaapHbIX BO3AENUCTBUIA, TO UX MPUPOAON MOTYT ObITb KaK HEPOBHOCTHU AOPOTH, TaK U CoyaAa-
peHus o6opyaoBaHua ¢ Nnatopmoi TPaHCMOPTHOrO cpeacTBa. Takoe pasnuyue B npupoae yaapa tpedyer
pasHblX NOAXOA0B K aHanudy. B HacToswee Bpemsa B MOK 60721-3-2:1997 pBoinCcTBEHHAs npupoaa yaapos
He NpuUHUMaeTcA BO BHMMaHWe. Takoe NonoxeHue Aen Hemb3s CYUTaTb NpUeMnemMbiM, MOCKOMbKY XopoLuas
KOHCTPYKLMA 06OpYAOBaHUA UMK €70 YNaKOBKM MOXET CHWXaTh 3ChheKT TPAHCNOPTHOM TPACKKM, YTO HE npu-
HWMaETCA BO BHUMaHWE Npyu YCTAHOBMEHWM XKECTKOCTM YAAPHOro BO3AeiCTBMA. Huxe paccMoTpeHbl 0Co6eH-
HOCTM ANA ABYX UCTOYHMKOB YAApPHOro BO3AENCTBUSA.

1. OopokHble HEpPOBHOCTHU. XKeCTKOCTU yaapHbIX Bo3gencteuin no MOK 60721-3-2:1007 u [23] ocHoBa-
Hbl, NO-BMAMMOMY, Ha uccnegoBaHunsx [4] u [5]. YcTaHOBNEHHbIE YPOBHU Mano COOTBETCTBYIOT peanbHbIM YC-
NOBWAM BO3AENCTBMUIA ANsi COBPEMEHHbIX aBTOMOOuMnen. PacnpegeneHns MrHOBEHHbIX 3HAYEHUI NpuU pearnb-
HbIX yAapHbIX BO34ENCTBMAX NONyYeHbl B uccnegosannsax SRETS n CEEES. Takas popma npeacrasneHus
AaHHbIX sBnseTca 6onee yaoOHOI ANsi YCTAHOBMEHUS )XECTKOCTU BO3AENCTBUS, NOCKOMNbLKY NO3BONSIET MOMb-
30BaTenio BbIBpaTh XECTKOCTb, UCXOAS U3 334aHHOTO 3HAYEHUS! YPOBHS JOBEPUS ANS KaKAOW KOHKPETHOW
cutyauuu. [ina COBpeMEHHbIX TPAHCMOPTHBIX CPEACTB MOXHO NPEANOXUTE CHU3WUTL ANs OOMbLUero cornacus
C NPaKTUKOI YPOBHU BO3aeNCcTBUS Ana knacca 2M1 Basoe. YpoBHM And knacca 2M2 fomkHbl ObiTb TEMU Xe,
470 M AnA 2M1, YTO OTPa3UT B LIENIOM YNy4YLLUMBLUEECH COCTOSHME AOPOr U MAacCOBOE NPUMEHEHME NMHEBMA-
TUYECKMX NOABECOK. [JaHHbIX B OTHOLWIEHMM knacca 2M3 HeOCTaTOuHO, YTOObLI CHOPMYNMPOBaTL Kakue-nubo
pekoMeHaauuu, HO B LIENOM HET CBUAETENLCTB, YTO AN HEFO0 YPOBHU BO3AENCTBUSA JOIDKHbI NPEBLILIATL AEen-
CTBYIOLLME B HACTOSILLEE BPEMS YPOBHU AnsA 2M2. [laxke npu 3TOM XECTKOCTb BO3/1EWCTBUSA OyAEeT CyLLECTBEH-
HO NpeBbILAaTh HABMIOAABLLYIOCS HA UCMLITATENbHbIX NMOIMIOHAX COFMAacHO WCTOYHMKAM, PACCMOTPEHHBIM B
HacTosiLeM cTaHaapte. MNpeacraensieTca, YTo CTaHAapTU30BaHHAas XKeCTKOCTb BO3AeNCTBUA Ana krnacca 2M3
He MMeeT Cepbe3HOro 060CHOBaHMUSA W NPEBLILLIAET XKECTKOCTb BO3AENCTBUS AaXe AN YCNOBUN, XapakTepHbIX
AN BHEOOPOXHbIX MaLLMH BOEHHOTO Ha3Ha4YeHus.

2. TpaHcnopTHas Tpsicka. [encreyloLlmMe CTaHOapTU30BaHHbIE UCMbITAHUA HA TPAHCMOPTHYIO TPACKY
OCHOBAaHbI, NO-BUAUMOMY, HA YCNOBUAX, XapaKTEPHbIX AN MALLMH BOEHHOIO Ha3HAYeHUs1, NOITOMY HeyAUBU-
TesbHO, YTO UCMbITAHUA TAKOro Buaa pPeaKko UCMOMb3YIOT AN CEPUAHBIX TPAHCMIOPTHBLIX CPEACTB U NEPEBO3UMbIX
numu rpy3oB. CerogHa MHOTUE KOMMepYecKkue rpy3bl NepeBo3AT 6e3 dumkcauum, kotopasi 6bl NOMHOCTLIO UMK
B OONbLUON CTENEHU UCKMIOYMIA UX NEPEMELLEHUA B BEPTUKANbHOM HanpaerneHun. B stom cnyyae Gyayr
HabnoaaTeCa CoyaapeHnsa Mexay nepeBo3umMbiM 060pyaoBaHUEM (ero ynakoBKOi) U nnatopmMoii TpaHc-
noptHoro cpeacrea. Mccnegosannsa SRETS (6e3 MHDOpMUPOBAHUS BOAMTENST) NOKa3anum, YTo TpaHCNOPTHAas
TpsAcka HabnogaeTca Ha OTHOCMTENbHO HeBOosbLUMX OTpe3kax MyTh M B Bomnbluei cTeneHn obycrnosneHa
WHAMBUAYAmNbHOW MaHepoW BOXAeHWA. MUKOBbIE yaapHbIE YCKOPEHUSA 3aBUCAT OT XKECTKOCTM YNakOBKW W
mMacchbl rpy3a B ynakoske. NamepeHnss SRETS Obinu BbINONHEHbI ANA 3arpy>KeHHOr0 aBTOMOOUNSA C XECTKUM
noagoHoM. Mpu aTom Habnoaanucb OTHOCUTENbLHO BLICOKME U KOPOTKWE yaapHble UMMNynbChl. B ycnoeusix
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Marnom 3arpy>KeHHOCTU aBTOMOOUNA U MATKOW YNAKOBKM 3T UMNYNLCbI HE OyAYT TAKUMKU BbICOKUMU, HO Oy-
OyT pacTAHYTbLIMU BO BpeMEHMW. TPaAHCMOPTHYIO BMOpaLMIO MOXHO cBsidaTb nMbo ¢ BuGpaumen ¢ BbICOKMMU
NUKOBLIMU 3HAYEHUAMMU yCKOpeHusi NMbo ¢ noBTopsiloWMMUCS yaapamu. B nioboM cnyvae XecTkoCTb BO3-
aencreus uenecoobpasHo copMmynupoBaTh Yepe3 pacnpeerneHme MrHOBEHHbIX 3HAa4YeHUR, YTO NO3BONUT
BbIOpaTb XECTKOCTb, UCXOAS U3 334 aHHOTO 3HAYEHUS YPOBHS AOBEPUS 4TSl KAXA0W KOHKPETHON CUTyaLuu.
dopmupoBaHUe TECTOBLIX BO3AENCTBUI TPeDyeT yueTa XXeCTKOCTU YNAKOBKM U MacChl rpy3a. MockonbKy yka-
3aHHble PaKTOPbl MOTYT BapbUPOBATLCA B LUMPOKUX Npeaenax, popMupoBaHne eguHblX yCROBUIA UCNbITAHUIA
66110 66l He0BGOCHOBAHHBIM. [peacTaBnseTca, YTo nydliee, Yto Moxet aartb MOK 60721-3-2:1997, — ato
onpeaenuTb YCNOBUS, KOTOPbIE MOTYT ObiTh CBA3aHbI C COyAapEHUsiMU Mexay NnaTopmMoi U NePeBO3UMbIM
oGopyaoBaHuem.

9 3axknoueHue

B HacTOfILIEeM cTaHaapTe pacCMOTPEHbI AaHHbIE U3 TPEX OCHOBHbIX UCTOMHUKOB, Coaepawmx AocTa-
TOYHO G0onbLLUOK 06beM MHGOPMALMK U NO3BONSAIOLLMX NPOBECTU NPOBEPKY Ka4eCTBa AaHHbIX. 3TN UCTOYHU-
KW ONUCLIBAIOT AMHAMUYECKUe BO3AEWCTBUSA AMNSi CEMU COBPEMEHHLIX (MO 60Mnbluen 4acTU) TPAHCNOPTHLIX
CpeaCTB pPa3HON rpy30N0aAbEMHOCTU. [laHHbIe ObiU NOMyYEHbl B pe3ynsrare UCMbITAaHWM Kak Ha 00bIYHbIX A0-
porax, Tak U Ha UCNbITaTerNbHbIX MOSIMIOHAX B YCNOBUAX KaK MIH(POPMUPOBAHUA BOAUTENEN O LENU NCNbITaHUN,
Tak u 6e3 ux onoseweHusi. Kpome TOro, UCMonb30BaHbl AAHHbIE TPEX AOMNOMHUTENBbHLIX UCTOYHUKOB, TaKKe
NONb3YIOLLIMXCS XOPOLUE penyTaumeii, HO 00bemMa 3TUX JaHHbIX HEAOCTATOYHO ANS NPOBEPKU U NOATBEPXKAE-
HUS ux ka4yectBa. PaccmoTpeHa Obina Takke MHopMaLmsi U3 UCTOYHMKA, KOTOPbLIW, NO BCEWH BUAUMOCTH, ner
B OCHOBY (hOPMUPOBAHMUS XKECTKOCTEW TECTOBbLIX BO3AeicTBUi B MOK 60721-3-2:1997.

Mo GonbLuel YacTu AaHHbIE U3 KAXKA0T0 UCTOYHMKA XOPOLLO COIMNAacyloTCA He TONbKO Mexay oGO, HO 1
C aHanoOrMYyHbIMMU AAHHBLIMU APYTMX UCTOYHMKOB. HU AN 04HOr0 UX UCTOYHUKOB He 0GHApYeHO BbiNagalowmx
pe3ynsTaTtoB HabMNIAEHWI A0 TAKOW CTENEHU, YTOObI NOCTaBUTbL KA4ECTBO AAHHbLIX N04 COMHeHue. OaHako u3
coBpaHHoi UHOPMaLK ACHO, YCITOBUS AMHAMUYECKUX BO3AEUCTBUI NPU NEPEBO3KE NPY30B aBTOAOPOXKHbLIM
TPaHCNOPTOM CMOXHbI U NOABEPXKEHbI BIIMSIHUIO MHOTUX (pakTopoB. TeM He MeHee nNo CobpaHHbIM AAHHbIM
yAAnocb BOCCTAHOBUTL P 3aKOHOMEPHOCTEN, NOATBEPKAAEMbIX GONbLUMHCTBOM UCTOYHUKOB.

YecTKOCTb BO3ZAEWCTBUA ANA CTaLUMOHAapPHON criyqaiHou BuOpauum, ycraHoBneHHaa M3K 60721-3-
2:1997 (tabnuua 5, kateropus b), oxsaTbiBaeT BCE YCNOBUSI TPAHCNOPTUMPOBAHUSA, BKIOYaA NEPEBO3KY aBTO-
AOPOXHBLIM TpaHcnopTtoMm. OAHako, No-BUAUMOMY, 3TU TECTOBbIE BO3AENCTBUSA CYLLECTBEHHO OTNUYAIOTCA OT
HabnogaeMbIX Ha NpakTuke. To e camMoe MOXHO CKasaTb B OTHOLLEHWMM XECTKOCTU yAapHbIX BO3AENCTBUN,
ycTaHoBneHHbix M3OK 60721-3-2:1997 (tabnuua 5, kateropus c).

Co6paHHbIe AaHHble 0BHAPYXXUBAIOT CYLLIECTBEHHOE pacXoXaeHUe C yCroBUSIMU BO3AENCTBUI, onpeae-
neHHbIX B [24] 1 [23], a UMEHHO:

a) ypoeHu Bubpauuu, onpegeneHHbie M3OK 60721-3-2:1997, HenpeAcTaBuTeNbHbI ANA BO3AENCTBUMN,
HabnogaeMbIx Ha aBTOAOPOXHOM TpaHcnopTe. MonHoe onMcaHue Takux BO3AENCTBUI NpeAcTaBnsieT coboi
CMOXHYIO 33724y, HO OHO AOMKHO MO3BOMATL MONb30BATENIO BbIOUPATL TaKME XECTKOCTU BO3AEHCTBUSA, KOTO-
pble Haunyywmm obpa3omM Mornu Gbl BbISBMSATE NOTEHLMASIbHLIE NOBPEXLEHUSI KOHKPETHOTO TPaHCNOpTUPYe-
MOro o6opyaoBaHus;

b) onucanue sosgencreuit B MOK 60721-3-2:1997 manonpurogHo C TOYKU 3PEHUSI NMPOrHO3UPOBaHUS
BO3MOXHbIX NOBPEXAEHWNIA NPYU NEPEBO3KE aBTOLOPOXKHbLIM TPAHCMOPTOM. B TO ke BpeEMS ICHO, UTO HE BCEM
nonb3osarensaMm MOK 60721-3-2:1997 Tpebyetca npoBefeHue UCCneqoBaHUin MEXaHU3MOB MOBPEXIEHUN B
nonHoM o6beme. JTO, B YACTHOCTU, OTHOCUTCS K CrlydasiM, KOr4a nepeBO3Ke MoAnexar caMble pasHooGpas-
Hbl€ TPy3bl B PA3HOW YNaKOBKE;

C) pasgeneHvue BOCNPOU3BOAMMbBIX YCMOBUI AUHAMWYECKUX BO3AEWCTBUA HA aBTOAOPOXKHOM TpPaHC-
MOpPTE HA UCMbITAHUA HA CrnyYaiHylo BMBpaUWiO U yaap OCHOBAHO HA BO3MOXHOCTSX YCTapeBLUEro UCMbITa-
TenbHoro obopyaosaHusa. CoBpeMeHHoe 06opyaoBaHMe NO3BOMSET He TONMbKO Gonee TOMHO BOCMPOU3BECTU
pearnbHble YCNOBUA AUHAMUYECKMX BO3AEWCTBUI HA aBTOAOPOXHOM TPAHCMOPTE, HO U BbINOSTHUTL UCTILITAHUS
C MeHbLUMMK 3aTpataMmun. OaHaKo NPUMEHEHNE COBPEMEHHOTO UCNbITATENLHOrO 06GopyaoBaHusa Tpebyert rny-
6okoro nepecMoTpa noaxoAos, NpuMeHeHHbIX B MOK 60721-3-2:1997;

d) >kecTKOCTU AMHaAMUYECKUX BO3aencTBuin no MOK 60721-3-2:1997 u [23] npu3BaHbl OXBaTUTbL Camble
XyALUME YCOBUS TPAHCMOPTUPOBAHUA. B COBPEMEHHbIX YCNOBUAX NEPEBO30K IPY30B ABTOAOPOXKHbLIM TPAHC-
NOpPTOM MHOTME NOMb30BAaTENMN CKAOHHbI CHUTATb TaKOM 3anac No YPOBHIO BO3AEWCTBUA U3OLITOUHBIM U Ypes-
MEepHO 3aTpaTHbiM. B nocneaHee spems COCTaBMEH psif CNEKTPOB TECTOBbLIX BO3AEWCTBUIA, KOTOPbLIE B GONb-
LUEN CTENEHN YUNTBIBAIOT pasHoo6pasune hakTopos, BNUSAIOLUMX HA YCNOBUA TPAHCNOPTUPOBAHUSA.
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Tabnuya 1— MapwwpyTbl NepeBo3oK No nporpamme SRETS

MapLupyT ABMXEHNS Cnoco6 Obuasa anvHa OBuyee yncno
nepeBo3KU MapLLpyTa, KM nepeBo3ok
Mo Benuko6putaHuu
OymbapToH — [deBeHTpu ABTOA0POXHbIA 550 I:Ilgp(gpusg:\::;
Mo EBpone
OymGapToH — MpUHOK ABTOA0POXHbIA
MpnHOK — Buns6ao Mopckoif 1920
(skntoyas 420 no 1

Bunsbao — Magpug YKenesHogopoXHbIN XenesHom gopore)
Magpwva, x/a cTtaHuma — Gasa ABTOA0POXHbIA
OymbapTtoH — [yBp ABTOL0POXHbIA
Oyep — Kane Mopckoi 1935 1
Kane — Magpug ABTOA0POXHbIA
OymbapTtoH — [yBp ABTOA0POXHbIA
Oyep — Kane Mopckoi 2325 1
Kane — JluccaboH ABTOA0POXHbI

Tabnuya 2 — CBoaka AaHHbLIX MO YUCNY UCMbITAHUA, NPOBELEHHBIX (PUPMON «BoL» ¢ y4acTUeEM pasHbIX TpaHCIopT-
HbIX CPEACTB B pasHblX YCNOBUSIX UCMbITaHWiA

TpaHcnopTHoe
TpaHcnopTHoe cpeacteo 1 (V1) cpeacTso 2 TpaHcnopTHoe cpefcTteo 3 (V3)
Kateropusa n o6osHa- | CkopocTb ABU- (V2)
YeHne gopor KeHUs, KM/
3arpyxeH- 3arpyxeH- 3arpyxen- 3arpyxeH- 3arpyxeH-
HocTb 50 % HocTb 100 % HocTb 30 % HocTb 40 % HoCcTb 80 %
MonuroH 30 28 2a 2 3 —
(pasbuTas R1
fopora) 50 2a.b 2a.b 2 3 3
MonwuroH 30 28 28 2 2 5
(popora R2
¢ Byrpamu) 50 28 22 2 2 2
Cc — [ I
ObblvHast R3 S0 1 1 1
Aopora 60 4¢ — 4c 4 —
LWocce R4 70 5¢ — 5¢ 5 —
2 [py3oBoit aBToMOGUL Ge3 nNpuuena.
M3aMepeHuns B Tpex HanpaBneHUaX B Kax o TouKe.
¢ [py3oBoit aBTOMOGUIL € NpULENOM. MI3MepeHUst TONbKO B Touke A3.
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V1 — TpaHcnopTHOe CPeACTBO XECTKOW KOHCTPYKLMK

I C__1
—1
- - - A4 -
1
L1 Al o] A3
2600 2950
V2 — lMonynpwuuen
\ ) —fAB——-
X — X A6 C__xar
3400 3700
V3 — CouneHeHHoe TpaHCNOpTHOE CPeacTeo
1 1 | — —
I
- - - - ___A4__ - -
C__1]
— AT ex AL
1200 12660 6930 | 1200

PucyHok 1 — Cxemartuyeckoe n3obpaxeHune TpaHCNopTHEIX CPEACTB, MCNONb30BaHHbIX
B UCMbITaHUAX no nporpamMme SRETS
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20

Homep noesgku no mapLupyTy

1— 3anucb AaHHbIX Ha 3apaHee onpejesieHHOM UHTepBasie BpeMeHU; O — AaHHble M0 ocK X;
m — [laHHble No ocu Y; B — paHHble no ocu Z

PncyHok 2 — CpefHekBagpaTUyHble 3HAYEHUS YCKOPEHUSI N0 U3MepeHnsiM nporpamMmmbl SRETS
6e3 onoBewWEeHNA BoaMUTENENH O Lenn UCnbiTaHui

CnekTpasibHast NI0THOCTb MOLLHOCTY ycKopenus, A2/,

PucyHok 3 — CnekTpasibHble MJOTHOCTVM MOLWHOCTW YCKOPEHUS MO M3MepeHusiMm nporpammbl SRETS
6e3 onoBeleHns BoAUTeNen 0 Lenn UcnbiTaHuii
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CnekTpasibHasi NI0THOCTb MOLLHOCTU yckopeHusi» A2L,

PucyHok 4 — CpaBHeHue pe3ynbTaToB M3mMepeHuii nporpammbl SRETS no Tpem ocam

A — ucnbiTatenbHbIli Nonurod; B — wocce; C — 06bl4Has gopora; 1 — rpy3oBoit aBToMo6usb, 0cb Z; 2 — npuuen,
ocb Z; 3 — nonynpuuen, ocb Z; 4 — rpy3oBoit aBToMobub, ocn X, Y; 2 — npuuen, ocn X, Y;
3 — nonynpuuen, ocn X, Y; anmms — cpefgHeKkBagpaTUYHoe 3HauYeHne YyCKOpeHus

PucyHok 5 — CpaBHeHue pe3ynbTaToB uamepeHuin nporpammbl SRETS, npoBegeHHbIX
C onoBelweHnem BoguTenel 0 Lenm ucnblTaHui
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CneKkTpanbHas NA0THOCTb MOLLHOCTU YCKopeHust, a2y,

— - V1.MnoNuroH;----- — V1, wocce; — - V2, o6bl4yHasa gopora; — - V3, Noavrosx;
— - V3, wocce; — - V1, o6bl4yHana gopora; — V2, NONuroH; - V2, wocce;
V3, 06bluHaAa gopora

PucyHok 6 — CpaBHeHWe pe3ynbTaToB U3MepeHuii nporpammbl SRETS ans pasHbiX TPaHCNOPTHLIX CPeACTB
W KaTeropuin opor ¢ ONOBEeLLEHVEM O LW UCMbITaHWi

CneKTpaanaﬂ NAOTHOCTb MOLLHOCTU YCKOPEHUA, ,quLl,

1 10 100 1000 10000
Yacrora, Iy,
-------- cpefHee no pas3HbiM KaTeropusam Aopor, 6e3 onoBeL,eHNs ;-------- IOJIIOH C OMOBELLEHNEM;
— —o6bl4Has gopora, C OnoBelleHnemM; — - LIOCCe, C ONOBeLLeHneM

PucyHok 7 — CpaBHeHVe pe3ynbTaTtoB M3MepeHuii Bubpaunv B BEPTUKa/IbHOM HanpasfieHun no nporpamme SRETS
ONA pasHbIX KaTeropuin 4opore onoseLleHneM 1 6e3 onoBeLLeHNs BoauTesneld O Lenm MUCnbiITaHni
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CnekTpasibHasi MI0THOCTb MOLLHOCTU ycKopeHust, A2/,

PucyHok 8 — CpaBHeHUe pe3ynbTaToB M3MEPEHUl BUGpauuy B BEPTUKaIbHOM Hanpas/sieHun no nporpamme SRETS
Ha rpy3oBoili nnatopme AN pasHblX TPAHCMNOPTHBLIX CPeACcTB (YyCpeAHeHne no kaTeropumn [opor)
C onoBeLieHneM BOAMTENEeN 0 Luenn nucnbiTaHuii

CneKTpasibHasi NNI0THOCTb MOLLHOCTM yckopeHust, A2/,

PucyHok 9 — CpaBHEHMe pe3ynbTaToB U3MepeHWii BUGPaLMM B BEPTUKA/ILHOM Hanpas/ieHnn no nporpamme SRETS
NS pasHbIX Kateropuii gopor (ycpegHeHne no TpaHCMOPTHLIM CpescTBaM)
C OMoBeLLeHNEM BoAMTENEeN O Lenu UcnbiTaHuii
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IMIOTHOCTL PacnpeaeneHnst YCKopeHust
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PucyHok 10 — CpaBHeHUe pe3y/bTaToB M3MepeHuii nporpaMmbl SRETS B BepTUKa/ilbHOM HanpasieHumn
no curHany v no BpeMeHN 6e3 onoBeLLeHUss BoguTenei 0 Lenn ncnbliTaHuii

IMI0THOCTL pacnpeaesieHmnst YCKopeHust
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*-N0 curHany (ycpeaHeHHbIe AaHHbIe); * - M0 BPeMeHU (YCpeaHEHHbIE faHHble)

oooooo1- —F+11 ti+t Till 1311 - jiii iiii
1 2

PucyHok 11 — CpaBHeHUe pe3ynbTaTtoB U3mMepeHuii nporpamMmbl SRETS B NpoA0/IbHOM Hamnpas/ieHUM MO CUrHany

1 Mo BpemeHn 6e3 onoBelLeHns BoguTesNel O Lenn ncnbiTaHui
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CnekTpasibHasi NIOTHOCTb MOLLHOCTM yckopeHust, A2/,

PucyHok 12 — CpaBHeHUWe pe3ynbTaToB n3MepeHuii nporpammbl SRETS (ycpefHeHHble CnekTpbl YCKOpeHus
B BEPTUKaNbHOM HanpasneHun) no curHany (arms = 0,47 L) u no spemenn (arms = 0,28 f)
6e3 onoBeLLeHNA BoAMTEEl O Lenn UcnbITaHni

CnekTpasibHasi MI0THOCTb MOLLHOCTM YckopeHus, A2/,

PucyHok 13 — CpaBHeHue pe3ynbTaTtoB n3MepeHuii nporpammbl SRETS (ornbatouine cnekTpoB yCKOPEHNS
B BEPTUKA/IbHOM HanpasfieHnun) no curdany (arms = 9,0 A) u no spemeHn (arms = 8,9 A)
6e3 onoBelLEeHN BogMTesel O Lenn UcnbiTaHni
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MNOTHOCTL pacnpeaeneHns ycKkopeHus

PucyHok 14 — Pe3synbTatbl n3amepeHnii nporpammbl SRETS (pacnpegeneHns ycpeaHeHHbIX AaHHbIX
Mo pasHbIM HanpaBneHUsIM) 6e3 ONOBELLLEHUS BOAUTENEN O LEeNn UCTbITaHWiA

MNOTHOCTL pacnpefeneHunsi yCKopeHus

PucyHok 15 — lMoaroHka pesynbTtaToB M3mepeHuii nporpammbl SRETS (pacnpegeneHne MrHOBEHHbIX 3HaYeHWi)
KPUBbLIMK rayCCOBCKOro pacnpejeneHus
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MUKOBLIV OTKNUK PE3OHATOPA, g
1000,00

100,00

10,00

0,10

10 100 1000
YacrtoTa pesoHatopa, 'y

PucyHok 16 — YaapHble cnekTpel No namepeHusM nporpammbl SRETS B BepTUKansHOM HanpaBneHum
ANs yckopeHuit 6onee 5 g (AobpoTHocTe Q = 10) 6e3 onoBeLLeHUA BOAUTENER O Lienn UcnbiTaHni

MukoBbIA OTKMNK pe3oHaTopa, g
1000,00

0,01 T T T T T — T T T

10 100 1000
YacToTa pesoHaropa, 'y

PucyHok 17 — YaapHble CnekTpbl Mo n3amepeHusM nporpammel SRETS B nonepeyHoM HanpasneHuu
ANA yckopeHuit 6onee 5 g (06poTHocTe Q = 10) 6e3 onoBeLLeHNs BOAUTENER O Lenn UCrbITaHui
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CpeHeKBapaTNiHOE 3HAUYEHNE YCKOPEHNS, [

0,74
0 0' =11 11 ! | L O I T I e S N T B B O B IR AR LJ 1 X 1.1 11111
0 600 1200 1800 2400 3000
Bpewms, ¢
— - MpofosbHas BUOpaUys; —— - morepeyHas Bubpauus; — - BepTUKasibHas BuGpaLms

PucyHok 18 — Vi3ameHeHne cpefHEKBaAPaTUUYHbIX 3HAUYeHWIi yckopeHust (Ha nHTepsasne 5 c)
CO BpemeHeM B nsmepeHunsax CEEES

CpeHeKBapaTNUHOE 3HAUEHNE YCKOPEHUS, [
0,7

0§

0,5

0,4-

0,3

0.2

01

0,0
O 10 20 30 40 50 60 70 80 90
CKOpOCTb TPAHCMOPTHOIrO CPeACTBa, KwY

- npogonbHas BuGpauysi; O - monepeyHas BUGpaLysi; X - BepTuKaulbHash BUGpaumst

PucyHok 19 — Vi3ameHeHne cpegHekBafpaTuyHbIX 3HaYeHWd yckopeHns (Ha nHtepsasne 5 c)
C U3MEHEeHNeM CKOPOCTU TPaHCMOPTHOro cpeacTea B nsmepeHusax CEEES
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MnkKoBOe 3HaYeHNe yCKopeHus, [

4.0

35

3.0

25

20

15

1,0

0,5

0,0

10 20 30 40 50 60 70 80 90
CKOpPOCTb TPAHCMOPTHOTO CPeACTBa, Kw/

N -npopgonbHas Bubpaumwsi; O - nonepeyHas Bubpauys; X" BepTuKasbHas BUGpauus

PncyHok 20 — M3mMeHeHne NUKOBbIX 3HAYEHWUIi yckopeHns (Ha uHTepsane 5 c)
C U3MEeHeHWeM CKOpPOCTU TpaHCNOPTHOro cpeactea B nsmepeHnsax CEEgS

CnekTpasibHast NI0THOCTb MOLLHOCTY yckopeHus, A2y,

PrncyHok 21 — CpaBHeHMe cnekTpajbHbIX MAOTHOCTEV MOLWHOCTU YCKOPeHus
B Kpyrosbix ucnoltaHnax CEEES

29



MOCT P 57211.4—2016

30

MyikoBbI OTKMK pe3oHaTopa, [
tOo-r

1 10 100 1000
YacToTa pesoHatopa, Iy,

PricyHok 22 — CpaBHEHVE yAapHbIX CrEKTPOB yckopeHus (AobpoTHocTb Q = 10)
B KpyrosbIx ucnbiraHnax CEEES

CrekTpasibHast NOTHOCTb MOLLHOCTM YckopeHus, 42/,

PricyHoK 23 — TecToBble BO3AENCTBUSA, MOCTPOEHHbIE
Mo pesy/bTaram KpyroebIX McrnbmaHuniin CEEES
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CnekTpasibHass N/IOTHOCTb MOLLHOCTM yckopeHus, A2/

--------- npogonbHan Bubpauus (ams = 0,12 g);----------nonepeyHas Bmbpauusa (at s=0,14 g);
--------- BepTukanibHas Bubpauns (ams = 0,34 g)

PucyHok 24 — CnekTpasibHble NIOTHOCTM MOLLHOCTH, YCPeAHEHHbIE MO pesy/bTaTam Kpyrosbix uchbitaHuii CEEES
(anuHa 3anucn 25 400 ¢, paspeLleHre no Yactote 1 'y)

MNOTHOCTb pacnpeaeneHnsi yCKopenusi, %

PucyHok 25 — lMnoTHoCTU pacnpefeneHns, ycpeaHeHHble
Mo pesysibTaram KpyroebIX MchblTaHnii CEEES
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CnekTpasibHas NIOTHOCTL MoLHOCTY yekoperus. 210,

-------- npogonbHas Bubpauys (ams = 0,12 g);--------- nonepeyHas Bubpauyms (ams = 0,18 g);
— — BepTuKasbHasa Bubpauusa (anmrs = 0,37 Q)

PrcyHoK 26 — CnekTpasibHble NAOTHOCTY pacnpegenenns ana nsmepeHuin CEEES
no pasouTtbiM goporam (CKOpOCTb 24 Km/u)

MVKOBbIV OTKNMK Pe30HaTOoPa, [

------- YECTKUIA Hae3n, Ha GOPAIOPHBIA KamMeHb; N —rnajkue 6yrpbl Ha Aopore (CKOpPOCTb2Ll Kwu);
-—-- — pasburan gopora

PucyHok 27 — YgapHble crnekTpbl no nsmepennam CEEES (go6poTtHocTb Q = 10)
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Ta6nuua 3 — CBofKa AaHHbIX MO M3MepeHusm Xonne u Mepoka

TpaHcnopTHoe
cpepcTso

MWHUB3H

4-TOHHBbIA
aBTOMOOUNb

10-TOHHBbIN
aBTOMOOUNb

22-TOHHBbI
aBTOMOOUNb

16-TOHHb I
npuuyen

25-TOHHbI
npuyen

CepenbHblii
TAray c
nonynpuuenom

22-TOHHBbI
aBTOMOOUNb

12-TOHHBbI
npuuen

M3rotoBuTenb
Volkswagen
Daimler-
Benz
MAN
Daimler-
Benz
Moessbauer

Kaessbohrer

Henschel

Buessing

Ackermann

Mogenb

L405

520H

LP222
4/Gr

520F/6
R
1215F

BS22L

o BbI-
nycka

1970

1964

1962

1970

1961

1946

1964

1971

1970

Makcumasb-
HbIlA Tpy3, T

2,2

3,9

10,2

22

16

25

16

22

16

CnekTpasibHasi NAIOTHOCTb MOLLHOCTY YckopeHust, A2/,

Macca 6e3
3arpysku, T

1,25

19

4,5

8,4

4,4

6,0

6,1

9,0

3,7
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Pasmep
nnatcop-
Mbl, M X M

16x15

3,0x20

55x2.2

71 x24

70x2,4

110x2,4

71 x24

71 x24

PucyHOK 28 — TunuyHasa cnekTpasibHasi NI0THOCTb MOLLHOCTW YCKOPEHUS

no uamepeHusam Xonne u Fepoka

Twun nogsecku

TopcuoHHas

PeccopHas

PeccopHas

PeccopHas

PeccopHas

PeccopHas

PeccopHas

MHeBmartu-
yeckasi

MHeBMaTK-
yeckas
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Tabnuya 4 — Peructpayus yaapoB B U3aMepeHusix Xonne u lepoka

Yucno yAApoB Bbille 3aJaHHOIo ypoBHA
3arpyxeH- XapakTte-
TpaHcnopTHoe cpeAcTBo 1
HOCTb, % puctuka) -3g >5g >10g 12 >15g
MuHuBaH 80 M 400 90 4 6 —
80 E 3000 700 50 — _—
4-TOHHBIN rpy30BOWA 65 M 10 000 200 150 40 1
aBToMO6UNb 65 E 40 000 6000 50 150 6
10-TOHHBIA rpy3oBow 20 M 20 000 2000 100 40 1
aBTOMOGUNb 20 E 50 000 6000 400 150 5
55 M 6000 50 — — —
55 E 20 000 200 1 — —
22-TOHHbI rPpy30BOK 10 M 2000 20 5 — —
aBToMOGUNb 10 E 6000 70 15 1 —
90 M 800 40 — — —
90 E 1000 100 — — —
CepnenbHbli TAray ¢ 6 M 20 000 2000 100 30 1
nonynpuuenomM 6 E 70 000 10 000 450 90 2
50 M 5000 500 5 — —
50 E 20 000 1500 15 1 —
25-TOHHbIW Npuuen 0 M 7 000 000 20 000 450 150 30
0 E 5000 000 50 000 1500 500 130
70 M 3000 3000 900 500 5
70 E 10 000 2500 400 150 20
Mpy3oBoit aBToMoBUNb 7 M 800 90 1 — —
C NMHeBMaTU4YeCcKow 7 E 1500 170 3 — —
NoABecKo 89 M 2 — — — —
89 E 6 — — — —
Mpuuen ¢ 0 M 60 000 7000 270 100 8
NHeBMaTU4ecKon 0 E 160 000 22 000 800 100 30
noABECKOM 57 M 2200 110 15 5 —
57 E 20 000 700 2 — —

DAY —CpejHee 3Ha4eHUe No WecTuakcenepoMmeTpam, E —makcuManbHoe 3Ha4eHUe NO LUeCTH akcenepoMmeTpam.

Tabnuya 5— Pacnpegenenne gnutensHoOCcTU yaapoB B U3MepeHusx Xonne u Mepoka

TpaHcnopTHOe CpeaCcTBO

Hona pacnpeaenexuna, %, ANMTeNbHOCTU yaapa,
npeBbILLatoWen 3agaHHoe 3HauYeHNe

>1MC > 10 Mc > 50 mc > 80 mMc
MuH1B3H 25 3 0,1 0,03
MpysoBoW aBTOMOBUIE 57 10 1 0,2
Monynpuuen 64 27 6 4
Mpuuen 33 10 6 2
TpaycnopTHoe CPeacTeo ¢ nHesmatnqe- 91 4 0,02 —
CKOW NMOABECKOA

34




MOCT P 57211.4—2016

CnekTpasibHas MI0THOCTb MOLHOCTY yCKopeHus, A2/,

PucyHok 29 — Orubarowiasi cnekTpoB no namepeHnsm Xonne v epoka

Umncno yaapoB C YCKOpPEeHWEM Bbille 3aaHHOTO YPOBHS

PucyHok 30 — Yucno ygapos Ha 100 kv nyty no usmepeHusam Xonne v fepoka
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CpefiHeKBaApaTMUHoe 3HauYeHne YCKOpeHus, 4
0.71

1- ckopocTHasa gopora, 48 km/4; 2 - gopora ¢ HepoBHOCTAMU, 16 kKm/Y; 3 - mMoweHasa gopora, 40 kv/y;
4 - X0nMucTas MecTHOCTb, HOMUHAsIbHAsA CKOPOCTb; 5- cnyvaiHble HEPOBHOCTU, HOMUHa/IbHAA
CKopocCTb; 6 - 6yrpucTas Tpacca, 16 km/4; 7 - nepeceyeHHass MECTHOCTb, HOMUHasIbHasA CKOPOCTb;

0O -npofonbHas Bubpauus; m - BepTukasbHasa BMbpauus; O - nonepeyHas Bmbpayms

PucyHok 31 — CpegHekBagpaTU4yHble 3HAYEHUSI YCKOPEHMWS MO M3MEPEHUSAM
Ha nonuroHe B Munépyke (Land Rover)

lnKoBOE 3HaYeHne yCKopeHus, 4
6,0t

5,0

1- ckopocTHas gopora, 48 km/u; 2 - gopora ¢ HepoBHOCTAMM, 16 km/y; 3 - moweHasn gopora, 40 kv/y;
4 - XonMucTash MeCTHOCTb, HOMUHa/IbHasA CKOPOCTb; 5 - cnyvaiHble HEPOBHOCTU, HOMUHAa/bHASA
CKOpOCTb; 6 - Gyrpuctas Tpacca, 16 kv/y; 7 - nepeceyeHHass MeCTHOCTb, HOMUHa/IbHasi CKOPOCTb;

O -npoAo/ibHas BuGpauus; m - BepTukasbHaa Bu6paums; O - nonepedyHas Bmépaums

PucyHok 32 — TKOBble 3HaYeHUs YCKOPEHUSA N0 U3MEepEeHUsaMm
Ha nonuroHe B Munépyke (Land Rover)
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CnekTpasibHas NA0THOCTb MOLWHOCTM yckopeHust, 42T,

1- ckopocTHas gopora, 48 kv/y; 2 - fgopora ¢ HepoBHOCTAMM, 16 Kv/y; 3 - MoLleHasa gopora, 40 km/y;
4 - xonMUCTas MECTHOCTb, HOMUHA/IbHAsA CKOPOCTb; 5 - cny4vaiiHble HEPOBHOCTW, HOMUHANbHAsA
CKOpOCTb; 6 - GyrpucTas Tpacca, 16 km/y; 7 - nepecevyeHHas MECTHOCTb, HOMWHa/IbHAsA CKOPOCTb;

O - npogonbHas Bubpauus; B - BepTukasibHasa Bubpauus; O - nonepeyvHas Bubpauns

PucyHok 33 — CnekTpbl N0 M3MepeHusam Ha nosuvroHe B Muno6pyke (Land Rover)

CpepHekBaapaTniHoe 3HaYeHVe YCKOpPeHUs, [
0,8

0,6

0,4

1- cKopocCTHas fjopora; 2 - rpaBuiiHas gopora; 3 - gopora kateropun B (no knaccudpmkauum Benmko6putaHmim);

B - npoposbHas BUGpauust Ha nony; B - nonepeuHas BuGpauLuMs Ha nony; O - BepTuKa/ibHasi BUGpaUWs Ha nony;

O - NpogosibHasi BUOpaLWs B TOUKE COUSIEHEHWS; B - monepevHas BUGpaLus B TOUKE COUNEHeHUsl; [ - BepTuKasibHas
BUGpaLs B TOUKE COUSIEHEHUS

PucyHok 34 — CpeaHekBagpaTUHble 3HAYEHNS YCKOPEHMS MO M3MEPEHUSIM Ha MonuroHe B Mun6épyke (Transit Van)
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38

CreKTpasibHas NI0THOCTb MOLLHOCTM ycKopenus, 421

1- ckopocTHas gopora; 2 - rpaBuiiHas gopora; 3 - gopora kateropuu b (no knaccudmkauum Bennkobputanun);

B —npogonbHas Bubpauus Ha nony; B - nonepeuHas Bu6pauusi Ha nony; O - BepTMKaNbHas BMGpaUMs Ha Moy,

O - npoaosibHasA Bm6pauvm B TOUKE COY/IeHEeHud; m - nonepevyHas Bm6pauvm B TOYKe co4vneHeHusa; 0O - BepTukanbHas
BMOGpAaLNA B TOUKE COUIEHEHMS

PucyHok 35 — [MrKoBble 3HAYEHUSA CNEKTPOB MO M3MEPEHMAM Ha nonuroHe B Munbépyke (Transit Van)

1- ckopocTHas gopora, 85 km/u; 2 - rpasuiiHasa gopora, 48 km/4; 3 - gopora kateropumn b (no knaccudgukaumm
BenukobputaHum), 64 km/y; 4 - 60nblune BbIGOUHLI, 16 KM/4; 5- cBeToBO3BpaljaTesib «kowayunii rnas», 48 km/y;

6 - HebonblNe BbIGOWHBI, 16 KM/Y; 7 - penbCcoBbIli Nepeesd, 32 km/u; L - npogonbHas BUGpauust Ha nony;

® - [onepevyHas BM6pauma Ha nosy; O - BepTUKa/ibHas Bubpauus Ha nosy; O - NpofosibHas BM6paLmsa B TOUke

COYSIEHEHNs; m - nonepeyHas Bubpauus B TOUKE COYNeHeHNs; [ - BepTUKabHas BUOpaLMs B TOUKE COYIEHEHNSA

PucyHok 36 — lnKoBble 3HAaYEeHMs yAapoB M0 U3MEPEHUsIM Ha nonuroHe B Munoépyke (Transit Van)
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1- ckopocTHas gopora, 85 km/u; 2 - rpasuitHas gopora, 48 km/u; 3 - gopora kateropumn b (no knaccudmkaumm
BenukobputaHum), 64 kv/y; LLL - nonepeyHas BMGpauus Ha NpaBoil cTeHKe Ky30Ba; LU - BepTukasibHas BUbpaums

Ha MpaBoii CTEeHKe Ky30Ba; [ - NpoAosibHas BMbpaumsa Ha nepedHeli CTeHke Ky30Ba; [ - BepTUKasibHas Bubpauus
Ha nepegHeil CTeHke Ky3oBa

PucyHok 37 — CpefHekBagpaTuyHble 3HaYeHNA YCKOPEHUA N0 N3MEPEHUAM Ha MoJIMroHe
B Munbpyke (Renault Magnum)

1- ckopocTHas gopora, 85 km/y; 2 - rpaBuiiHas gopora, 48 km/u; 3 - gopora kateropun b (no knaccudmkauum
BenukobputaHum), 64 km/y; LU - nonepeyHas Bu6Gpauusi Ha NPaBoOi CTeHke Ky30Ba; W - BepTMkanbHaa BuGpauus

Ha npa30|7| CTEHKe Ky30Ba, [J - npoaosibHas Bl/l6paLl,I/IF| Ha nepep,HeVl CTeHKe Ky30Ba, [ - BepTuKasibHasi BI/I6paLI,I/IF|
Ha nepefjHeli cTeHKe Ky3oBa
PucyHok 38 — TuKoBble 3HAYEHMA CMEKTPOB MO M3MepeHusaM Ha nosuroHe B Munépyke (Renault Magnum)
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MVKOBOE 3HAYEHVE YCKOpEHNs, [,

15

1- ckopocTHast gopora, 85 kw/y; 2 - rpaBuiiHas aopora, 48 kwu; 3- aopora kareropumn b (Mo knaccmdomkauym
BenvikobpuTaHim), 64 Kwd; 4 - 60/bLLME BbIOOMHBI C SIEBOV CTOPOHbI, 16 KW/Y; 5- 60/1bluMe BbIOOVHbI C MpaBoi
CTOPOHbI, 16 KW/Y; 6 - CBETOBO3BPALLIATESTb «KOLLIAYMIA [1a3», 48 KM/Y; 7 - HeGO/bLLME BbIOOMHbI, 16 Kwy;

8- penbcoBbii nepeesa, 32 kwy; [ - nonepeyHas B1opawyist Ha MPaBO CTEHKE Ky30Ba; BEpPTUKa/TbHASA
BVOpaLVsi Ha MpaBoii CTEHKE Ky30Ba; [ - MPOAO0/bHas BMOpaLMs Ha NepeHen CTeHke Ky308a; (- BepTVKaslbHas
BMOpaLMA Ha nepeaHeli CTeHKe Ky30Ba

PucyHok 39 — TlMunKoBble 3Ha4YeHus1 yaapoB Mo U3MepeHusM Ha nonuroHe B Munépyke (Renault Magnum)

CrekTpasibHast MI0THOCTb MOLLIHOCTM yckopeHws, A2

1 — Ford Transit; 2 — Renault Magnum

PucyHok 40 — Orubarwue CnekTpoB Mo M3MEPEHMAM Ha MOUroHe B Munbpyke
(Renault Magnum u Ford Transit)
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Tabnunya 6 — Pe3ynbtaTel n3mepeHuii Bu6pauuu no [9] Ha aBTomo6une Renault Traffic

CpefHeKBaApaTyHoe 3HaueHVe YCKopeHws, [,
KaTteropusi Ioporu 1 CKOPOCTb [ABVKEHUS

OcbX Ocb Y Ocb Z
(npofonbHas) (nonepeuHas) (BepTuKabHas)

ABTOCTpaga (rnaBHas maructpanbs), 130 km/y 0,15 0,19 0,23
BcnomoraTtensHas maructpanb, 90 km/u 0,08 0,10 0,11
BcnomoratensHasa maructpasnb, 60 kv/y 0,06 0,09 0,08
[opora ¢ kanutanbHbIM NOKPbITUEM, 90 KM/Y 0,11 0,12 0,20
[opora ¢ kanuTanbHbIM MOKPbITUEM, 60 KM/Y 0,09 0,09 0,15
Cenbckasi MECTHOCTb 0,05 0,06 0,08
Benbruiickas moctoBas 0,11 0,10 0,14

CriekTpasibHasi II0THOCTL MoLLHOCTY yekoperis, A2,

1 10 100 1000

Yacrora. I'y,

PucyHok 41 — CnekTpasibHble NJOTHOCTU MOLLHOCTW YCKOPEHUSI B BEPTUKANIbHOM Hanpas/ieHnm
no [9] (Renault Traffic)

Ta6nuuya 7— Pe3synbTatbl n3amepeHunii Bubpauum no [9] Ha asTomobune RVI TRM 10000

CpefHeKBaapaTiHoOe 3HaueHVie YCKopeHs, [

Kareropus oporn 1 CKOPOCTb ABVMKEHNS 0ckX OcbX OcbX
(npofonbHas) (npoponbHas) (npoponsHas)

Jlopora ¢ KanuTa/bHbIM MOKpPbITUEM, 60 KM/Y 0,11 0,16 0,17

[Jopora ¢ kanuTanbHbIM MOKPbITUEM, 75 KM/Y 0,14 0,21 0,25

[Jopora ¢ ynyyweHHbIM NOKPbITUEM 0,16 0,26 0,26

[lopora o6uero npMMeHeHus, MakcumasnbHas CKOpoCTb 0,08 0,12 0,17
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OKoHuYaHVie Tabnnuyl 7

CpefHeKBafipaTuyHoe 3HaueHve yCKopeHus, [

Kareropus oporvi 1 CKopoCTb ABUXEHUS 0cbX OcbX OcbX
(NpoponbHas) (npogonbHas) (npogonbHasn)
[Jopora o6buiero npumeHeHuns, 80 % MakCMMasibHOW CKo- 0,13 0,19 0,40
poctu
[lopora o6uero npMMeHeHns, MakcumasibHas CKOpPOCTb 0,09 0,14 0,28
[Jopora o6uiero npumeHeHus, 80 % MakcMMasnbHON CKo- 0,08 0,13 0,18
pocTu
[opora o6uiero NnpMMeHeHUs, MakcumarsibHas CKoOpocTb 0,10 0,15 0,26
[Jopora obuwero npumeHeHns, 80 % MakcumasibHOW CKO- 0,07 0,10 0,15
pocTu
[Jlopora o6uiero NpMMeHeHus, MakcumasibHas CKopocTb 0,11 0,17 0,29
[Jlopora obuwero npumeHeHus, 80 % MakcMmanbHON CKO- 0,08 0,13 0,20
poctu
[Jopora o6uero NpUMeHeHns, MakcuMasibHas CKOpoCTb 0,14 0,22 0,30
[opora obuwero npumeHeHus, 80 % MakCManibHOWN CKO- 0,10 0,16 0,22
pocTtu
Jlopora o6uero npumeHenus, 23,5 km/u 0,41 0,31 0,61
[opora o6uwero npumeHeHuns, 13,5 km/y 0,16 0,19 0,44
CnekTpasibHas MNIoTHOCTL MOLLHOCTY YeKoperus, a2,
1000 10000
Yacrora, Iy,

PucyHok 42 — CnekTpasibHble NAI0THOCTA MOLLHOCTW YCKOPEHUSA B BEPTUKA/IbHOM HanpasieHun
(MakcumanbHble arms = 0,4 g, dpp= 142 mm) no [9] (RVI TRM 10000)
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CnekTpasibHasi N/I0THOCTb MOLWWHOCTY yckopeHust, A2

nonepeyHas Bubpaumsa (arms= 0,20 A, dpp = 0,46 mMm); 2 — npogonbHaa Bubpaumsa (arms = 0,74 0, app=2,1 Mm);
3 — BepTukanbHaa subpaumusa (arms= 1,04 O, dpp = 3,3 mMm)

PucyHok 43 — TecToBble BO34elicTBUA (ANUTENbHOCTb 60 MUH. Ha 1600 km) no [10]

CnekTpasibHas NIOTHOCTb MOLLHOCTW yckopeHust, g T,

npofonsbHas Bubpaums (arms = 1,96 [, dpp = 17,4 Mm); 2 — nonepeuHas subpauna (arms=1,6 g, d  =25,6 Mm)-
3 — BepTuKanbHasa subpauusa (arms=2,2 4, dpp= 17,4 mm)

PucyHok 44 — TecToBble Bo3feicTBUA (4AnTenbHocTb 120 MuH. Ha 800 km) no [11]
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CnekTpasibHas NI0THOCTb MOLLHOCTY ycKopeHus, A 21My

1 — Npov3BOACTBEHHbIE TEPPUTOPUN; 2 — BHYTPUTOPOACKME [OPOrK; 3 — NPUropofHbIe A0pory;
4 — BTOpOCTENEHHbIe NPUrOpPoHbIe AOPOrK; 5 — OCHOBHbIE NPUIOPOAHbLIE A0POTH

PurcyHok 45 — [aHHble n3MepeHuii gisi aBToMobuieid ¢ IMCTOBbIMU peccopamu 1o [12]

CnekTpasibHasi NMI0THOCTb MOLLHOCTU YckopeHus, A2/

1 — nonepeuHas BUGpauus; 2 — npogosibHas BMGpauwus; 3 — BepTukasbHas BUGpayus

PucyHoK 46 — [laHHble n3mMepeHuin Bubpaummn Ha npuuene ¢ IMCTOBbIMK peccopamu,
NepeBO3ALLMM Tpy3 Maccoi 18 144 kr co ckopocTbi 88 km/u no 6eTOHHOMY Liocce Mo [13]
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CnekTpasibHast N/I0THOCTb MOLLHOCTW YcKopeHwst, A2/,

1— nonepeyHas BUGpauus; 2 — NpofonbHas BUGpaLWs; 3 — BepTUkaibHas BUGpaLms

PucyHok 47 — [laHHble U3MepeHuil BepTuKaibHON BMbpaunn 15-TOHHOro rpy3oBOro aBTomoouns,
ABUXYLLLErocs no ropoAckvM U NPUropoAHbIM goporam, no [14]

CnekTpasibHasi I0THOCTb MOLLHOCTY YcKopeHust, A2/TL

1— macca nepeso3umoro rpysa 3183 kr; 2 — macca nepeBo3umoro rpysa 18 182 kr
PucyHok 48 — [laHHble n3MepeHunin Bubpauum npuyena ¢ IMCTOBbIMK peccopamu no [16]
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CnekTpasibHas NIOTHOCTb MOLLIHOCTU YcKopenus, A2/TL

1 — nHeBMaTM4yeckas nogsecka, Macca rpysa 2268 kr; 2 — nHeBmartuyeckas nogsecka, macca rpysa 8165 kr;
3 — nncToBble peccopsbl, Macca rpysa 18 144 kr; 4 — NUCTOBbIE peccopbl, Macca rpysa 9072 kr

PucyHok 49 — [laHHble M3MepeHnii Bubpauyn rpy30BOro aBToMo6uisa ¢ npyuuenom no [13]

CnekTpasibHast MOLHOCTb yckopeHust, A2/,

1— mexayropogHue nepeBo3ku; 2 — NepeBO3KM M0 aBToCTpage; 3 — BHYTPUIOPOLCKME NepeBO3KU
PucyHok 50 — [laHHble n3mepeHuii Bubpauymn npuuena no [16]
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CnekTpasibHasi NI0THOCTb MOLHOCTM yckoperus, 0211y

1 — xopoluee A0POXHOe MoKpbITe, arms = 0,21 A\2 — nnoxoe [A0POXHOE MOKPbITHE,
arms = 0,3 g\ 3 — o4eHb N10X0e AOPOXHOE MoKpbITME, arms = 0,61 1

PuricyHok 51 — TecToBble BO3EWCTBMS B BEPTUKa/IbHOM HanpaeieHun no SRETS [Tpu YPOBHS XXECTKOCTU WCTIbITaHWi
Mo NepeMeLLEHNIo; BbICOKUIA (dpp= 7,7 Mm), cpeanuin (dpp= 5,3 MM) 1 H13KuiA (dp p= 3,8 MM)] Ha OCHOBE cnekTpa

CnekTpasibHasa NI0THOCTb MOLLHOCTM yCKopeHus, A2!TL

1 — xopoliee [O0poXHOe NokpbiTe, arms = 0,10 A\ 2 — n/jioxoe [OPOXHOE MOKPbITHE,
ams = 0,13 A\ 3 — oueHb N0X0e [O0POXHOEe NoKpbITUE, ams = 0,27 [

PucyHok 52 — TecToBble BO34ENCTBUS B NMOMEPEYHOM HanpassieHn no SRETS [Tpy ypOBHS XXECTKOCTU MCMbITaHWT
no nepemeLleHunto: Bbicokuii (dpp= 1,8 mm), cpegHuin (dpp= 1,4 mm) 1 HU3kWiA (dpp=1,2 MM)] Ha OCHOBE cnekTpa
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Ta6nuya 8— XecTKoCTb UCNbITAHUI HA yaap, onpefeneHHbix no nporpamme SRETS Ansd f0N0/HEHUS UCNbITAHWI HA
WMPOKOMOJIOCHY0 ClyyvaiiHylo BuGpauuio

opusoHTasIbHOE HanpassieHne (0cbX) "opu3oHTaNbHOEe HanpasieHne (ocb Y) BepTtukanbHoe HanpasneHune (ocbZ)
Hunero YckopeHue, Anvtens- Hcno YckopeHue, Anvtens- Hncno YcKkopeHue, Anvtens-
y/1apoB Ha 9 hocTs. mc  YA@poB Ha 9 HOCTb, Mc  YAa@poB Ha 9 HOCTb, MC
1000 km ’ 1000 km ’ 1000 km ’
1 2 5 1 2 10 12 2 5
12 2 20 2 2 15 7 2 10
25 2 25 7 2 20 3 2 15
29 2 30 13 2 25 17 2 20
21 2 35 10 2 30 6 2 25
3 2 40 2 2 35 4 2 30
1 2 40 2 2 35
1 2 40
2 4 5 1 4 5 16 4 5
2 4 10
2 4 20
1 4 25
1 6 5 1 6 5 3 6 5
1 10
1 6 20
1 5 5 8 5 1 8 5

CrexTpasibHast NIOTHOCTb MOLLHOCTY YckopeHus, 42T,

1— arms= 0,18 Aana 7,96 % BpemeHu nepeBo3ku; 2 — arms = 0,8 A ana 0,35 % BpemeHUN NepeBO3KY,
3— ams=2,0 oana 0,23 % BpeMeHn nepeBO3Ku

PucyHok 53 — TecToBble BO34ENCTBUA B BEPTUKA/IbHOM HanpaBneHun no SRETS

[Tpn ypoBHS XecTKoCTM ucnbiTaHWA NO nepemMelieHuto: Bbicokuii (dpp = 40,5 mm), cpegHuii (dpp = 16,2 mMm)
n HU3KWi (dpp = 3,7 MM)] Ha OCHOBEe CnekTpa M cpefHeKBafpaTMYHOro 3HaYeHna arms
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CnekTpasibHasi NIOTHOCTb MOLLHOCTM yckopeHus, A2/

1—ams= 0,18 A ana 2,69 % BpemeHu nepesoskn; 2 — arms = 0,8 A ana 0,14 % BpemMeHU NepeBo3Ku,
3—ams=2,0 4ansa 0,20 % BpemeHN nepeBo3Ku

PvicyHok 54 — TecToBble BO3AENCTBMSI B MONEPEYHOM HanpasieHun no SRETS
[TP1 YPOBHS! XXECTKOCTU UCMbITAHWIA MO NEPEMELLEHMIO; BbiCOKUIA (dpp= 19,7 Mm), cpeaHuin (dpp= 7,9 Mm)
N HM3KMiA (dpp= 1,8 MM)] Ha OCHOBE CriekTpa W CpeaHeKBaApaTUUYHOrO 3HaUYEHUs anTs

CI'IeKTpaI'IbHaFI NI0THOCTb MOLHOCTN YCKOPEeHuA, ,u,ZFu
1

0,001

0,0001

0,00001 -—-—--- 1 i i 1ill » 1 111ill ot 1 & wL1nn*

1 10 100 1000 10000
Yacrora, 'y

1 — nonepeyHas subpauus (arms=1,18 A, cfpp=0,72 mm); 2 — npogonbHasa subpauua (arms = 1,64 [, dpp = 2,3 Mm);
3 — nonepeyHasn subpauus (arms = 2,02 A, dpp = 3,33 mMm)

PurcyHok 55 — TecToBble Bo3geicTans Mo [17]
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CnekTpasibHasi M/I0THOCTb MOLLHOCTU yckopeHust, 42/,

PucyHok 56 — TecToBble Bo3aeicTBua no [18] (B BepTuKanbHOM HanpasneHuun, arms=1,8 A4, dpp= 10,9 mm)

CnekTpasibHasi NI0THOCTb MOLLHOCTH ycKkopeHust, 42Ty,

PucyHok 57 — TecToBble Bo3gelicTBua no [13] (B BepTUKanbHOM HanpasneHun, arms = 0,52 A, dpp = 20,1 mMm
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CniekTpasibHas M/I0THOCTb MOLLHOCTU YcKopeHus, A2/,

YacroTa, Iy

PucyHok 58 — TecToBble Bo3geicTeuA no [19] (B BepTMKanbHOM HanpasneHuu, arms = 1,06 4, dpp = 3,32 mm)

CnekTpasibHasA NJI0THOCTb MOLLHOCTM yCckopeHust, A2/,

1 — pekomeHgauun UCO (arms =0,98 A, cdpp = 20,6 Mm); 2 — cTapble pekomeHgauun CEH (arms =1,4 [, dpp = 51,4 mm);
3 — HoBble pekomeHpauun CEH (arms=0,59 [, dpp = 9,6 mm)

PucyHok 59 — TecTtoBble Bo3gelicTBua no ctaHgaptam CEH n NCO
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CnekTpasibHasi NI0THOCTb MOLLHOCTU ycKopeHust, A2/,

1 — 6epexHoe TpaHcnopTupoBaHue T2.1/T2.2 (arms= 0,86 4, dpp = 7,7 MMm); 2 — ocobble yC/i0BNS TPAHCMOPTUPOBaHUSA
T2.3 (arms = 1,26 O, dpp=10,9 mm)

PuncyHok 60 — TecToBble Bo3gencTeus no [20]

CnekTpasibHas NJI0THOCTb MOLLHOCTMN yckopeHus, 02y,

1,0000
0,1000
0,0100 2
1
0,0010 .
010001 [ | 1l 1 1 1 » m<<m 1 11 > i o*r
10 10,0 100,0 1000,0 10000,0

Yacrora, Iy,

1 — knaccel 2M1/2M2 (arms = 2,7 A, dpp = 2,7 Mm); 2 — knacc 2M3 (ams = 4,9 g, dpp=4,7 Mm)

PucyHok 61 — TecToBblie Bo3geicTBma MIK 60721-3-2:1997 (cny4yainHas Bubpauus)
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CnekTpasibHasi MIOTHOCTb MOLLHOCTY YckopeHust, A2/,

Yacrorta, Iy,

1 — knaccbl 2M1/2M2 (ams = 3,2 g, dpp=2,7 Mm); 2 — knacc 2M3 (ams =4,9 a4, dpp=6,1 mm)

PucyHok 62 — TecToBble Bo3geiicTBua [25] (cnyyaitHaa Bnbpayus)

AMMNNNTYAa yCKopeHus, g

1 — knaccel 2M1/2M2; 2 — knacc 2M3

PrncyHok 63 — TecTtoBble Bo3geinctBma MOK 60721-3-2:1997 (rapmoHuyeckas Bubpaumns)
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AMNNNTYAA ycKopeHus, [

1— knaccbl 2M1/2M2; 2 — knacc 2M3

PucyHok 64 — TecToBble Bo3gelicTBus [25] (rapmoHuyeckasi Bubpauus)

MuKoBbI/ OTKNWK pe3oHaTopa, [

YacTtoTa pe3oHaTtopa, 'n

1 — knaccbl 2M1/2M2; 2 — knacc 2M2; 3 — knacc 2M3; 4 — knacc 2M3

PucyHok 65 — TecTtoBble Bo3gelicTBusa M3K 60721-3-2:1997 (yaapHble CnekTpbl)
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MUKOBbIl OTKVK pe3oHaTopa, [

YacTtoTa pe3oHaTopa, Iy

1 — knacc 2M2; 2 — knaccel 2M1/2M2; 3 — knacc 2M3; 4 — knacc 2M3

PucyHok 66 — TecTtoBble Bo3geicTBuA [25] (yaapHble cnieKkTpbl)

MyKOBBI OTKAWK pe3oHaTopa, 4

YacToTta pe3oHaTopa, v

1— pnutenbHocTb umnynbca 0,016 ¢ (knaccbl 2M1/2M2); 2 — anuTtenbHocTb umnynsca 0,006 ¢ (knaccbl 2M2/2M3);
3 — anutenbHOCTb umnynbca 0,002 ¢ (knacc 2M3)

PucyHok 67 — PekomeHayemble TecTOoBble Bo3felicTBua [25] (yaapHble cnekTpbl N8 NOBTOPAKLWMXCA y4apoB,
yncno ypapos 100 x 6 = 600)
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MVKOBLIN OTK/IMK pe3oHaTopa, 4

1 — rapmoHuyeckas (knaccbl 2M1/2M2); 2 — rapmoHudeckas (knacc 2M3); 3 — cnyudaiiHas (knaccel 2M1/2M2);
4 — cnyvaiiHan (knacc 2M3)

PucyHok 68 — CpaBHeHMe XeCTKOCTel cnyyaliHo 1 rapMmoHuyeckoin Bubpauum no MIK 60721-3-2:1997

(po6bpoTHOCTbL pe3oHaTopa Q = 10)

MUKOBBIV OTKNMK pe3oHaTopa, M/c

1 — rapmMoHuyeckas (knaccbl 2M1/2M2); 2 — rapmoHuyeckas (knacc 2M3); 3 — cnyudaiiHas (knaccbl 2M1/2M2);
4 — cnyvaiiHan (knacc 2M3)

PucyHok 69 — CpaBHeHMe XeCcTKOCTel cnyyaliHo 1 rapMoHuyeckoi Bubpauum no MIK 60721-3-2:1997
(po6bpoTHOCTbL pe3oHaTopa Q = 10)

56



FOCT P 57211.4—2016

CreKTp YCTa/IOCTHBIX HaMpshKeHWi

1— cnyuaiiHas (kaccel 2M1/2M2); 2 — cnyuaiiHas (knacc 2M3); 3 — rapmoHuyeckast (knaccbl 2M1/2M2);
4 — rapmoHuueckas (k1acc 2M3)

PucyHok 70 — CpaBHeH/e XeCTKOCTel cnyyanHon n rapmoHmnyeckoin Bubpauyum no M3K 60721-3-2:1997
(napameTpsbl pesoHaTtopos: Q= P,b=5c=k= X
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Mpunoxexnue AA
(cnpaBouHoe)

CBeaeHUs 0 COOTBETCTBUM CCbINTOYHbIX MeXOYHAapPOOHbIX CTAHOAPTOB
HaUuUOHaAJNIbHbIM CTaHOapPTaM

Tabnwuya OA1

OB03HaYeHNe CCbINOYHOro CTteneHb OBo03Ha4eHe U HauMeHoBaHWe
MeXAyHapoAHOro cTaHAapTa COOTBETCTBMA COOTBETCTBYIOLLENO HAaLMOHarbHOro cTaHAapTa
IEC 60721-3-2:1997 — *

" CoOTBETCTBYHOLIMIA HALMOHaNLHLI cTaHaapT oTcyTcTByeT. [o ero yTBepxaeHUs peKoMeHAyeTcs MCMomnb3o-
BaTk NepeBOf Ha PYCCKWiA A3bIK AaHHOTO MEXAYHapOLHOro cTaHAapTa.
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