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HAUWOHANBbHBIAN CTAHALAPT POCCUWCKOW OGEJLEPALUNWU

[LBuratenu BHyTPEeHHEro cropaHus nopliHeBble

XAPAKTEPUCTWKWN
YacTtb 5

KpyTunbHble kone6aHus

Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations
[ata eBefieHns — 2005—01—01

1 O6nacTb NpMMeHeHUs

HactosAwwmii cTaHaapT pacnpocTpaHseTcs Ha YCTaHOBKU C MOPLUHEBbIMW ABWUraTensiMu BHYTPEHHEro
CropaHusa CyfoBbIMU, TENIOBO3HLIMU W NMPOMBILLIEHHBIMW ABUraTenaMU (ganee — asurarenu).

CrtaHpapT ycTaHaB/MBaeT pacyeT U MeTOoAbl U3MEpPeHWUs KpYyTWibHbIX konebaHuii B BasonpoBodax
YCTaHOBOK (fanee — YyCTaHOBKMU).

HacTtoswwmii ctaHgapT He pacnpocTpaHAaeTCs Ha YCTaHOBKW, MCMOfib3yeMmble A8 NpuBoAa TPakTopos,
CTPOUTENBHO-A0POXHBIX 1 3€MIEPOIHbIX MaLLUH, aBTOMObBWNEl 1 camMoNeToB.

2 HopmaTtuBHas cchblfika

B HacTosfilem ctaHgapTe ucnosib3oBaHa HopmaTuBHasa ccblika Ha FTOCT 10150—88 Au3enu cynosble,
TEN/I0BO3HbIE U NPOMbILL/IEHHbIE. O6LLME TEXHUYECKNE YCOBUSA

MpumeyaHue — Mpu NONb30BAHNN HACTOSALMUM CTAHAAPTOM Lief1eco06pa3Ho NPoBe pUTL AEeACTBME CCbIIOYHbIX
CTaH4apToB NO yKasaTesto «HaLU/IOHaI'IbeIe cCTaHfapTbl», COCTaB/IEHHOMY MO COCTOAHUIO Ha 1 AHBaps Tekyuwiero roga, n
No COOTBETCTBYKLLNM MHOPMALMOHHBIM yKa3aTensam, ony6aMKoBaHHbIM B TekyleM rogy. Ecnum cCbloYHbI LOKYMEHT
3aMeHeH (I/I3MeHeH), TO NPW NONb30BaHNN HaCToAWMM CTaHAapTOM crefyeT pyKoBoACTBOBaTbCA 3aMEHEHHbIM (M3MeHeH-
HbIM) CTaHOapToM. EcCnun cCblNIOYHbIN AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO NoJIoXXeHne, B KOTOPOM faHa CCbl/1IKa Ha Hero,
NPUMEHAETCA B YacTu, He 3anarV|Ba|0u.|,e|7| 3TY CCbIJIKY.

3 TepMuHbI 1 onpeaeneHus

B HacTofilem cTaHgapTe NpYMeHeHbl cneaylwme TePMUHbI C COOTBETCTBYIOLLMMM OnpeaeneHnsaMu:

3.1 ycTaHoBka: COBOKYNHOCTb MEXAHU3MOB, BKIHOYaKLasa B Ce6s1 0ANH UM HECKONBLKO ABUraTenein n
NPVMBOAUMbIX UMW YCTPOICTB

3.2 Basonposog (cuctema BasioB): COBOKYMHOCTb 3/IEMEHTOB YCTAaHOBKM, COEANHEHNE KOTOPLIX A0-
nyckaeT BO3MOXHOCTb UX BpalleHUs.

MpumeyaHne — B pacyeTax KpyTWUbHbIX KOle6aHMl BaNnonpoBoO/ paccMaTpuBalT Kak eMHoe Lesoe.

3.3 KpyTunbHble koneb6aHusi: Kone6aTenbHblie yrnoBble fediopMalvu (CKpyuuBaHue) BasionpoBoja
Npv BpaweHnu.

3.4 amMnauTyjga KpyTWU/bHbIX Kofie6aHuil: MakcumanbHoe YrioBoe NepeMelleHue, 3aMepeHHoe B
CeuYeHUN, NEPNEHAUKYIIPHOM OCY Basia, MeXZy paccMaTpMBaeMbiM M HEKOTOPLIM NMPOU3BO/IbHBIM YII0BbIM
NosIoXeHUeM, NPUHUMAEMbIM 3a Hauyasio oTcyeTa.

3.5 yacToTa COGCTBEHHbLIX Kono6aHuii: MapameTp, KOTOPbIi MOXET GbITb paccunMTaH Npu pelleHnn
YpaBHEHUSI ABMKEHUSI HeAeMN(MPOBaHHON CUCTEMBI.

[l punmeyaHne — L‘|<’ilCTOTy CO6CTBEHHbIX kKoNnebaHui ,quﬂq)MpOBaHHOVI CUCTEMbI, KaK npaBuio, HE pacCUUTbIBaloT.

3.6 BeKTOp cBO6GOAHbLIX KonebaHuii: Mpu HanMuUM KonebaHUin CUCTEMbI C YacTOTO COBCTBEHHbIX
Kone6aHuii — amnanTyaa konebaHuii 4aHHOro CeYeHus, OTHECEHHAs K amnautyge koneb6aHuii HEKOTOPOro
NPOV3BOJILHOIO CEYEHNA (SIBNISIOLLErOCA TOUKOM OoTcyeTa), NPUHATON 3a eguHuLy.

M3gaHne ouunansHoe
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3.7 ynpyras nuHus (dopma konebaHnin): Orvbarowas BeKTOPOB CBOGOAHbIX kofebaHwii No BCEM
CeYeHUsAM.

3.8 y3en KpyTuNbHbIX KonebaHwuii: Touka ynpyroi MHWM Banonpoeoa, B KOTOPO OTHOCUTEsbHAsA
amnauTyga Bektopa cBOOGOHbIX KonebaHuii paBHa Hyso.

3.9 dhopma cBOOOAHBIX KPYTUMbHbIX KonebaHuin: ®opma KpyTUAbHbLIX KonebaHuii, xapakTepuayto-
Lasics onpeAesieHHol YacToTol COBCTBEHHbIX KOnebaHnii 1 COOTBETCTBYIOLLEN YNPYyrol IMHNE.

MpumeuaHune — Mpumepamn ABNAITCA Nepeas (0AHOY310Bas) UK BTopas (4BYyXy3n10Bas) GOPMbI KDY TUbHBIX
KonebaHuii.

3.10 BO3MyllawWNA KPYTALWMUIA MOMEHT: [epuoAnyeckuini KpyTSALWMIA MOMEHT, BO3HUKAKLWMA npu
paboTe gsuratens u/uam NpMBOAMMOro yCTPOMCTBA, KOTOPbINA Bbi3biBAET KPYTU/IbHbIE KONebaHus Basonpoeosa.

3.11 rapmoHuKa: Kaxpablii uyneH psga CUMHYycoMAanbHbIX cocTaBnsowmx (paga ®ypbe), B KOTOpbIA
MOXeT OblTb Pa3M0XeH KPYTALLUA MOMEHT.

n pumeyaHne — Jlobaa n3 aTux rapMOoOHUK TeopeTUYecKn MOXeT Bbi3BaTb Pe30HaHC npu COOTBeTCTBy}OLIJ,eVI
yacToTe BpalieHnsa sanonpoeoga. Coctasnawwume paga ®ypbe 3anucbiBaloT B NOPSALKE BO3pacTaHUsa yacToTsbl. [Nepsas
rapMoHuKa COOTBETCTBYEeT NePBOMY UY/eHY psija (fake ecnu eB amnanTyja paBHa Hy/o) v T. 4. MocTosAHHas cocTaBnsio-
wasn npeacrtaBnset coboil 3HaYeHNe CPeHEro KPYTALLEro MOMEHTA.

3.12 nopagok konebaHuii: Yactota konebaHuii 3a pamH 060poT, COOTBETCTBYHOLLLAS KaX A0 N3 rapMOHUK.

MpumeuvaHune — na ABYXTaKTHOIO ABUraTensi MMET MECTo TOMbKO uenble nopsgkn (1, 2. 3 u 1. 4.), a ans
YyeTblpexTakTHOro ABuraTens — LUenble 1 NoNoBMUHHbIe nopAgku (0.5:1; 1.5;2 nT. 4.).

3.13 pe3oHaHCHas 4yacToTa BpalleHusa: YacToTa, Npu KOTOPOI Ba/loNpoOBOA, BXOAUT B pe30HaHC (T. €.
yacTtoTa BO3MyLLaloLWero KpyTsLWwero MoMeHTa 04HOM U3 rapMOHVK CTAaHOBUTCS PaBHOI YacToTe O4HOM 13 hopm
COBCTBEHHbIX KOnebaHuii).

3.14 cymmapHoe Hanps)XeHue B JaHHOWN Touyke: HanpskeHne KpyTU/bHbIX KonebaHuili B faHHOM
CeyeHun Banonpoeoga noj AelCTBMEM BCEX FapMOHMYECKMX COCTaBMAAIOLMX BO3MYLLAMOLWEN0 KPyTALLEro
MOMEHTa C YY4ETOM amnanTyAbl U hasbl HANPSHXKEHUS, CO34aBaeMbIX Kax40i rapMOHMKOA.

MpumMmeyvyaHune — lMpu pacyetax CYMMapHOro HanNpPsHXeHUA He YUNTbIBAKOT HaNpsiXeHne OT CPeAHero KpyTaLero
MOMEHTAa.

3.15 gonofHMTENbHOE HaNpsXeHue OT KpyTALEero MoMeHTa: HanpsxeHue, BbI3BaHHOE KPYTU/IbHbI-
MU KONebaHUSIMW AAHHOW TapMOHUKU, Ha/IOKEHHOE Ha HanpshKeHWEe CKPYyYMBaHUSI OT CPEAHEro KpyTsllero
MOMEHTa, MPUIOXKEHHOrO K faHHOI YacTu Basonpoeoja.

3.16 3anpeTHas 30Ha: [inanas3oH 4acToTbl BpalleHUsl, B KOTOPOM HamnpshKeHUs, Bbi3BaHHblE KPYyTU/b-
HbIMW KONlebaHnsMN, NPEeBOCXOAAT 3HAYEHUS, foNycKaeMble A8 ANUTe bHON paboThbl.

MpumevyaHue — HecMOTps Ha TO. YTO ANUTeNbHAsi pab6oTa B 3TOM AuanasoHe 3anpeLieHa, nepexos Yepes Hero
[,ONYCTUM MPU YC/IOBUM, YTO OH HE NPEACTAaB/IsieT ONacHOCTM A4/1s Ba/IONpoeoja.

4 PacueT KpYTUNbHbIX KONeGaHUin 1 HanpsKeHuit

4.1 Tlo fuHaMUYeCcKUM XxapaKkTepucTkaM Banonpoeosa MOXHO BblUNC/IUTL:

- 4acToTy ¥ hopMbl CBOGOAHBIX KoNnebaHwui;

- peakumn cUCTeMbl Ha BO3MYLLEHUS.

MocTaBLLMK YCTAHOBKU HECET OTBETCTBEHHOCTb, €C/IN 3TO OFOBOPEHO B KOHTPAKTE, 3a pacyeThl KpyTW/lb-
HbIX KonlebaHuii ¢ NCnosib30BaHMeM OAHOrO M3 06LLENPUHATLIX METOLOB, COrTaCOBAHHOIO MeXAy 3anHTepeco-
BaHHbIMV CTOPOHaMW, a Takke, Npu HeEO6XOAMMOCTH, 3a AOMYCTUMbIE YNPOLLEHUS, NMPUHATLIE NPU pacyeTax.

4.2 MeTtop pacuyeTa

421 CBobG6OAHbIle KonebaHus

PaccunTbiBaloT 4acToTbl CBOGOAHbLIX COBCTBEHHbIX KOMebGaHuii U COBCTBEHHbLIX BEKTOPOB JIMHENHOWA
CUCTEMbl ypaBHeHWIA, onucbiBaroLell HefemngpoBaHHbIli BanonpoBog,.

422 BoiHYyX Ae HHble KonebaHus

PewatoT cuctemy andycpepeHumanbHbiX ypaBHEHMIA C NPaBoi YacTblo, ONMCbIBatoLLell BO3MYyLLAOLUI
KPYTALLMIA MOMEHT OT ABuraTens u. Npyu Heob6XoAMMOCTH, OT APYrMX 3/IEMEHTOB Baslonpoeoa. ANs KOTOpbIX
3TOT MOMEHT HE MOXET cUMTaTbCs NpeHebpexnmo Masbim.

4.3 McxoAHbIMUY faHHBIMKW 4151 pacyeTa KpyTUNbHbIX KonebaHuii ABAAIOTCA: NONAPHLIA MOMEHT UHepLK,
KPYTWU/IbHAsA XXECTKOCTb KaXAoro 13 3/1eMeHTOB, BO3MYLL AW KPYTALLWA MOMEHT, Anana3oH 4acToThl Bpa-
LeHna 1 napaMeTpbl paboumx pexuMoB, a Takke, NPy Heo6XOAMMOCTU, XapaKkTepucTukn AemndupoBaHms
KPYTW/IbHbIX KONe6aHuiA.

2
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4.4 B pe3ynbTaTe pacyeToB Onpeaenator:

- 4aCTOTbl COGCTBEHHbIX Konie6aHuii, HopMbl CBOGOAHBIX KO/TIe6aHW N pe30HAHCHbIEe YacTOTbl BpaLLeHUs:

- HanNpsHKeHns CKpPy4MBaHUA B COeMHEHUAX Basonposoja:

- MOMEHTbI OT KPYTU/IbHbIX KonebaHuii B 3n1acTUUHbIX MyddTax U Apyrve napameTpsbl, 3aBucsLLne 0T 3TUX
MOMEHTOB;

- aMnAnTyAbl KPYTU/bHBIX KONlebaHuii Ha Maccax BaslonpoBoAa,;

- TEN/IOBYIO SHEPIUI0, BbIAENSAEMYIO B COEMHUTEbHBIX MyhTax v Apyrux AemnupyoLmx afneMeHTax:

- flonyckaemble HanpsKeHnsi (MOMEHTbI) BCEX 3/1IEMEHTOB Ba/10MpoBoAa A1 A/IMTESbHbIX U MepexoaHbIX
pexv1mMosB.

PesynbTarbl pacyeToB MOryT 6bITb UCMO/1b30BaHbI TakXe, Npu HeE06XO0ANMOCTU, A1A BbIYUCIEHNA MOMEH-
TOB OT KPYTU/IbHbIX KOlebaHuii B 3y6uatbix nepegayax.

4.5 HanpskeHus, Bbl3BaHHble KPYTW/bHbIMU KONebaHusMy B BanONpoOBOAE YCTAHOBKW, HE [OMKHbI
npesbillaTh A4OMNYCTUMbIE 3HAYEHUS B Npefenax Bcero paboyero Avana3oHa 4yacToTbl BpaleHns. 3Tv gonyc-
TUMble 3HAYEHUA PasINYHbl ANA ONAUTENbHBIX U MEPeXofHbIX PEXMMOB.

4.6 [puvraTesib He JO/MKEH UMETb 3arnpeTHbIX 30H 4acToT BpalleHus B paboyem AuanasoHe, 06ycnos-
NEHHbIX KPYTUIbHBIMU KOoNlebaHnaMY B cOOTBeTCTBUM € TpeboBaHnsamu TOCT 10150.

4.7 B ycTaHOBKe npu 0GHapyXeHWN 3anpeTHbIX 30H ONacCHbIX KPYTU/bHBLIX KonebaHuii B paboyem gua-
na3oHe 4acTOTbl BpallleHUss NOCTaBLMK YCTAHOBKA COBMECTHO C U3rOTOBUTENSAMU ABUratesns u npusoanMbIX
YCTPOCTB MPUHMMAIOT MEPbI M0 YCTPAHEHMWIO 3TUX ONACHbIX KPYTUbHBIX KONebaHnii nnm n3dexaHunio aTux 30H.

Mepexog yepes 3anpeTHYH0 30HYy BO3MOXEH, €C/IM BO3HMKAIOLLME HAMPSHKEHNA HE NPEBbLILLAIOT 3HAYEHNUA,
Jonyckaemblx 4519 6bICTPOro nepexoa.

4.8 TlocTaBLMK YCTAHOBKM 0653aH NpefcTaBuTb OTYET NO pesysbTaTtam pacuyeta KpyTWUbHbIX Koseba-
HWIA, ecny 3TO OroBOPEHO MO YC/I0BUSIM KOHTpakTa.

B oTueT f0/KHbI ObITb BKNIOYEHBI OCHOBHbIE XapakTepuCTUKN ABuratenei, KoHgurypauus sanonposoga.
a TakKe pesynbTaTbl pacyeToB B COOTBETCTBUU C 4.4. ECnv ANA BbINONHEHUSA pacyeTa nocTabBLmK yCTaHOBKM
3aK/04na AOroBOP C KOHTPAreHToM, TO 3TO AO/HKHO ObITh YKa3aHo B OTYeTe.

5 M3MepeHus KpyTunbHbIX KonebaHui

5.1 TocTaBLMK yCTAHOBKM A0/KEH BbINOMHUTL M3MEPEHUS KPYTUbHBIX KonebaHuii Banonposoja. ecnm
3TO yKasaHO B YC/TOBUAX KOHTPaKTa, C LieNblo NPOBEPKN pesynbTaToB pacyeToB. B KOHTpakTe AO0/MKHbI ObiTh
yKasaHbl BUA U3MEPEHUSA U TOYKM BasIONpoBOAA. B KOTOPbIX ONpeAensioT aMnanuTy bl KonebaHuii.

5.2 B kauecTBe gaTumka KpyTW/bHbIX kKonebaHnii MoryT 6bITb MCNOMb30BaHbI CieAyioLLne ycTpoincTBa:

- BUXPETOKOBBIN faTuuK (6€CKOHTaKTHbIN):

- TEeH304aTUKK;

- onTUYeckuii gelumcppartop.

Mo cornacoBaHnio MeXAy 3aKa3uyMkoM U MOCTaBLUMKOM YCTaHOBKWA MOTYT ObITb UCNO/b30BaHbI U Apyrue
MeTOo/bl U3MepeHUs.

5.3 B 3aBMCMMOCTM OT NPMMEHAEMOro MeToAa HKecneayLime napaMmeTpbl ONpeaensioT n ykasbisaloT
B OTYeTe 06 UCMbITAHUSAX:

- yacToTa BpalleHus BanonpoBoaa;

- MOLLHOCTb ABUrartens;

- aMnNAnTyAa KpyTUbHBIX KonebaHuii:

- pechopmavuu:

- TemnepaTypa okpyxatolLuiei cpeabl;

- yactoTa cO6CTBEHHbIX k0o/1leb6aHnli 1 pe30HaHCHbIe YaCcTOTbl BPaLLeHuUs.

JlononHnTenbHbI NnapameTp, KOTOPbIi MOXET BAMATL Ha KPYTU/bHbIE KoniebaHus, — NopsifoK BCMbiLLek
B LWAWHAPaXx ABUraTens.

Mo cornacoBaHmio Mexy 3akas34yvkom v MOCTaBLLMKOM yCTaHOBKM HOMEeHKNaTypa n3mepsiemMbix napameT-
POB MOXET YTOUHATLCA.

5.4 TlocTaBLMK YCTAHOBKM [O/KEH NpeAcTaBUTb OTYET 06 MCMbITAHUAX, €CAn 3TO MpeaycMOTPeHo
YCNOBUAMUW KOHTPaKTa.

B oTYeT AO/IKHbI GbITh BK/TOYEHbI OCHOBHbIE XapaKTePUCTVKK ABUraTens, KoHUrypaumsa BasonpoBoja.
pe3ynbTaTbl NPOBEAEHHbIX U3MEPEHUIA, @ Takke XapakTepuCTUKM UCMbITaTeNbHOro cteHga. B oTyeTe Takke
JO/MKHbI ObITb yKasaHbl TWUM. TOYHOCTb W METO[ TapupOBKW U3MepUTEsbHbIX NPMOOPOB, MecTa YCTaHOBKM
N3MepuTenbHbIX AaT4YMKoB. Ecnm y nocTaBliuka B CyOKOHTpakTe NpeAyCMOTPEeHbl M3MEePEeHUs KPYTU/bHbIX
koneb6aHwi, aTo fO/MKHO ObITb YETKO OTPaXEHO B OTYeTe 06 UCMbITAHUAX.
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Ecnn ycnosus npoBeAeHns UCMbITaHW OTINYAIOTCS OT yKa3aHHbIX B KOHTPaKTe, TO 10 Havasia ncnbiTaHuii
[LOJ/IKHO ObITb NPUHATO COrNalleHne, B KOTOPOM GblIM Gbl OFOBOPEHLI BIMSHNE U3MEHEHUS YCOBUIA U cNoco6
COOTBETCTBYHOLLEl KOPPEKTUPOBKU pe3yNbTAaTOB U3MEPEHMIA.

MpU HaNUYKK CYLLLECTBEHHOTO PACXOXAEHUS MEXAY PACUETHLIMU U IKCNEPUMEHTASIbHLIMU pe3ybTaTa-
MU JO/MKHA BbITh BbINOMIHEHA KOPPEKTUPOBKA pacyeTa ¢ UCNob30BaHNEM M3MEPEHHbIX napameTpoB.

Ecnv nocTaBLUYMK YCTAHOBKM 3aK/10UW AOTOBOP C KOHTPAreHTOM A/1 BbINOJIHEHWS UCTbITAHWIA, TO 3TO
[LO/IKHO BbITb YKa3aHo B OTYETE 06 WUCMbITAHUAX.

6 O6uime TpeboBaHUA

6.1 TMocTaBLMKOM YCTAHOBKM MOTYT ObITb 3avHTEPECOBaHHbIE CTOPOHbI, & TaKkke TPeTbsl CTOPOHa.

Ecnu nokynatenb npuobpeTtaeT ABuratesib y 04HOr0 M3roToBUTENSA, @ NPMBOAVMOE YCTPOWCTBO Y APYroro,
TO NOCTaBLUMKOM YCTAHOBKV CHMTAIOT NOKynaTens.

6.2 Mo TpeboBaHMIO 3akasuyvka MOCTaBLUMK YCTAHOBKM MOXET faTb rapaHTUM HOPMasibHON paboTbl
YCTaHOBKM B YaCTW KPYTUbHbIX KONebaHWil Npu yCnoBMmn BbINMOHEHWNA HCTPYKLMM MO MOHTaXY, SKCMlyaTtauum
1N 06CNYXMBaHWIO.

6.3 Ecnu TpebyeTcs pacyeT KpyTU/bHbIX KONebaHuii BCcero BanonpoBoja yCTaHOBKW, TO OTBETCTBEH-
HOCTb 3a Takoi pacyeT HeceT NOCTaBLLUVK YCTAHOBKM flaxke B Cllyyae, eciv pacyeT BbINOSHAETCS KOHTpareHToM
1o AOroBopy C NOCTaBLUNKOM YCTAHOBKM.

6.4 TocTaBLMK yCTaHOBKM BbiGUpaeT MeTofpl pacyeta ¥ U3IMepeHWin No CornacoBaHuio C 3aKkas3ynkom
UAW C AeCTBYIOLLEN OT ero UMEHW MHCMEKTUPYIOLW e opraHnsauneii, nam ¢ knaccuukaLunoHHbIM 06LLEeCcTBOM.

MocTaBLYMK YCTAHOBKN HeceT OTBETCTBEHHOCTb 3a pacyeTbl U U3MEPEHUst KPYTUbHbIX KonebaHuii gaxe
B TeX Cnyyasx, Korga pacyetbl U U3MEpeHUs BbINOJIHAET MO ero 3akasy MOCTaBLUK OAHOr0 M3 3/1eMEeHTOB
yCTaHOBKM.

6.5 Mpu Hannuum gmana3oHa paboymx 4YacToT BPaLLEeHWs, ONACHbIX C TOYKM 3PEHUS BO3MOXHOCTM
NoBpeXAeHWit B pesynbTaTe KPYTWU/bHbIX KonebaHwuii, NocTaBLMK YCTAHOBKM 0653aH MO COracoBaHU C
APYTMMY CTOPOHaMU MPUHATL HEOOX0AVMbIE MepPbl A5 YCTPAHEHUS KPUTUYECKUX KPYTU/bHbIX kKonebaHnin nn6o
ANA UCKNIOYEHNA BO3MOXHOCTM paboTbl B yKasaHHOM Auanas3oHe 4acToT BpalLeHus.

6.6 lMocTaBLUMK YCTAHOBKN HeceT OTBETCTBEHHOCTb 3a JIlo6ble BO3MOXHbIE U3MEHEHWS Basionposoaa,
KOTOpble AO0/MKHbI BbITb COrNacoBaHbl C U3rOTOBUTENAMU OTAE/IbHbIX 31IEMEHTOB W APYTMMW 3auHTepecoBaH-
HbIMW CTOPOHaMMU.
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