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HAULWOHANBbHBIA CTAHAOAPT POCCUUCKOW SGEOQEPALUUMN

Oeuratenn BHYTPE€HHEero cropaHus nopluHeBbie

XAPAKTEPUCTUKHA
YacTtb 5

KpyTuneHble koneGaHuna

Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations

DaTta BBegeHna — 2005—01—01

1 O6nacTb NpUMeHeHnA

HactoAwwiA cTaHgapT pacnpocTpaHAeTcs Ha YCTAaHOBKW C MOPLUHEBLIMW ABUraTensaMy BHYTPEHHEro
CropaHws CyA0BbIMK, TEMMOBO3HBIMW W MROMBILUMNEHHbBIMW ABUAraTenAMy (danee — asuratenu).

CraHpapT ycTaHaBnUBaEeT pacdeT W METOAbl M3MEPEHWA KpyTWUNbHLIX KonebaHwiA B BanonpoBogax
YCTaHOBOK (anee — yCTaHOBKW).

HactoAwwmi cTaHAapT He pacnpOoCTPaHAETCA Ha YCTaHOBKW, MCNOMb3yemble OMs NpyBoAa TPaKTOopoB,
CTROWTENBHO-A0POMHBIX M 38MINEPOWHBIX MaLUKH, aBTOMOBUNENR 1 CaMONETOB.

2 HopmatuBHaA cChnKa

B HacToAlWEeM cTaHAapTe MCNOMNb30BaHa HopMaTuBHasa cebinka Ha MTOCT 10150—88 [nsenu cynossble,
TEnmnoBO3HbIE 1 MPOMbILUNEHHbIe. OBLie TeXHUYecK e YCNoB1A

MpuMeyaHue— Mpy NonNb30BaHWKM HACTOAWMM CTAHAAPTOM LenecoobpasHo NPOoBepUTL ASACTBUE CCbINOMHBIX
CTaHOapTOB NO yKasaTtentio ((HaLI,MOH‘aJ'IbeIe CTaHpapTbl», COCTABNEHHOMY NO COCTOAHUID HA 1 AHBApPA TEKyLWEro roga, u
Nno COOTBETCTEYHLUM VIHCbOpMaLLVIOHHbIM yKasarenam, OI'Iyﬁ.l'IVIKOBaHHbIM B TEKYLUEM rogy. Ecnu cobinoudsli AOKYMEHT
3aMeHeH (MSMeHeH), TO NPy NONb30CBAHUA HACTOALWMM CTaHOaPTOM CcneayeT pyKOoBOOACTBOBATHCA 3@aMEHEHHBIM (VISMeHeH-
HbIM) CTaHgapToM. Ecnu cobinoydHsli ACKYMEHT OTME&HEH e 3dMEHbI, TO NONOXEHWE, B KOTOPOM OaHa CChiNlka Ha Hero,
NPUMEHAETCAH B MaCTU, He 3anarV|Ba+ou.|,eF| 3TY CCbINKY.

3 TepMMHbLI U onpeaeneHUA

B HacTodAwem CTaHdapTe nprMMeHeHbl cnegylowie TepMiHbl C COOTBETCTBYHOWKMMIK onpeeneHnamMu.

31 yCcTaHOBKa: COBOKyI‘IHOCTb MEXaHW3MOB, BKMYaoLWwas B ceba oaWH MMM HECKONBKO ABAratenei 1
MPBOOVMbBIX MM yCTpOI;"ICTB

3.2 Banonpoeon (cuc:Tema BaﬂOB): COBOKyI’IHOCTb 2NEeMeHTOB YCTaHOBKKW, coegnHeHWe KOTOPbIX O0-
MyCcKaeT BO3MOXKXHOCTb MX BpalleHWA.

n puMedaHUNE — B pacHeTax KpyTUNbHBIX koneGaHui BanOnpoBog pacCcMarpuBealoT Kak equHoe Lenoe.

3.3 kpyTunbHble konebaHus: KonebartencHble yrnoeble fedopmaunn (CKpyvrBaHWe) Banornposoaa
npW BpaLLLEeHA.

3.4 amnnutypga KpyTWnbHbIX koneGaHwi: MakcvMansHoe YrmoBOe fnepeMelleHre, 3aMepeHHoe B
CedeHUW, NeprneHavKynspHOM OCK Bana, MeXy paccMaTplBaeMbiM M HEKOTOPLIM MPOW3BOMbHLIM YTIOBbIM
NONOXeHWEM, NPUHMAEMbIM 33 Ha4ano oTcyera.

3.5 vacTtoTta cobcTBeHHbIX konebaHur: [NapameTp, KOTOPbIA MOXET ObiTh paccyMTaH Npy PELUEHMNN
YPaBHEHWA ABMXKEHWA HeAeMNUPOBaHHOW CUCTEMbI.

MpuMesaHue— YacToTy coBCTREHHBIX koneBaHui AeMnpUPOBAHHOA CUCTEMBI, KAK MPABUNO, HE PACCHATBIBAIOT.

3.6 BekTop cBo6ogHbIX KonebGaHui: MNpy HanW4MK KoneGaHWiA CUCTEMbI C YacTOTOW COBCTBEHHbIX
koneGaHWin — amMnnuTyda KoneBGaHuA faHHOTO CeMeHWs, OTHECEHHasd K aMnnuTyae koneBaHui HeKoToporo
MPOM3BONLHOTD CeYeHUS (ABNAILErocA TOMKOW OTCYeTa), NMPVMHATOR 33 egnHULY.

WapnaHuwe ocmunansHoe
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3.7 ynpyrasa nuHusa (chopma konebaHuin): Ormbatowas BekTopoB cBOBOOHbLIX KoneGaHui no Bcem
CeYeHWAM.

3.8 y3en KpyTWNbHbIX KoneGaHunin: To4ka ynpyrol NUHWKA BanonpoBoAa, B KOTOROW OTHOGWTENbHAA
aMmnnuTyda BekTopa cBoBoAHbIX KonebaHWin paBHa HynHo.

3.9 chopma cBOHOAHLIX KPYTHUNLHLIX KonebaHun: PopmMa KpyTUNbHLIX konebaHui, XapakTepnayio-
LWaAcAa onpeneneHHoOR YacToTol cOBCTBEHHBIX KONebaHWA 1 COOTBETCTBYICLLEA YNPYroA N1MHWER.

MpumMmedaHune — MNpuMepamMu ABNAIOTCA NepBasn (0QHOY3NOBaA ) UMK BTopan (OByXy3noBan ) (popMbl KPYTUIEHbLIX
konebGaHui.

3.10 BosaMywWawWMA KPYTAWMA MOMEHT: [lepuoandeckvil KpyTAWWMA MOMEHT, BO3HWKAKOLWWA Npu
paboTe oBvraTtens Wivnv nNpriBoOAVIMOTO YCTPOWNCTBA, KOTOPbIA BbI3LIBAET KPYTUNbHLIE konebaHus BanonpoBoaa.

3.11 rapmoHuka: Kaxabli yneH psga cuHycouzaanbHbIX cocTaBnsiowwmx {psga Pypbe), B KOTOPLIA
MOMET GbiTb pa3noeH KPYTALWMA MOMEHT.

MpumeyvaHue—Tiobaa U3 ITUX TAPMOHUK TEOPETUUECKA MOXET BHI3BATH PE30HAHC MPU COOTRETCTRYIOLIEA
YyacToTe BpalleHuA zanonposoga. CocTaensAlowme pAaga dypbe 3anuckiBaloT B NOPAAKe BO3pACTaHMA 4acToThl. Mepeas
rapMoHUKa COOTBETCTBYET NEPBOMY YneHy pAda (Oake ecnu ee aMnnuTyaa paeHa Hynio) 1 T. O. MocToaHHaA cocTaensio-
Wan npeacTaBnaeT coBoi sHaueHWe CpedHero KpyTALWESro MOMEHTA.

3.12 nopsagok kone6anuit: Yactota konebaHuii 3a 0aMH 0BOpOT, COOTBETCTBYHOLLLAA KaXA0W 13 FApMOHIK.

MpuMmedaHWne — [nNA ORYXTaKTHOrO OBUraTena MMEKT MecTo TOMbKO uenble nopagkn (1, 2, 3 M 1. 4.), a ana
YeTkIpeXTaKTHOrO ABMratens — uenele W nonoBuHHbIE nopagkn (0,5; 1:1,5: 2 T1. 4.).

3.13 pe3oHaHcHas YacToTa BpaweHus: YacToTa, Npy KOTOpOW Banonposos, BXOAWT B PE30HAHC (T. e.
4acTOTa BO3MYLLAOLLETO KPYTALLLETO MOMEHTA OAHON 13 rapMOHWK CTAHOBWTCA PABHOA YacToTe 0AHO 13 dopm
coBCTBEHHbIX KoneGaHWiA).

3.14 cymmapHoe HanpsXeHWe B OAHHOW Touke: HanpsbkeHve KpyTunbHbIX KonebaHwii B AaHHOM
CEYEeHV BanonpoBoaa Mof AeWCTBMEM BCEX TApMOHWMECKMX COCTABMNAICLUMX BO3MYLUAWLIEro KpyTALWEero
MOMEHTA € Y4ETOM amnnuUTyabl W da3bl HANPSKEHWA, COZAABAEMbIX KaXKA0W rapMOHUKON.

Mpumedvanue —pu pacdeTax CyMMapHOTO HANPSXEHUA HE YYUTLIBAIOT HAMNPSXKEHWE OT CPefHero KpyTALEero
MOMEHTA.

3.15 pononHUTEeNnbLHOE HanpsKeHUe OT KpyTAlWlero MOMeHTa: HanpshkeHwve, Bbi2BAHHOE KRYTVNbHbI-
MW KoneGaHnaMu AaHHOoR rapMOHKWKA, HanoXeHHOe Ha HanpsaweHwe CKpydWMBaHWA OT CpedHero KpyTAwero
MOMEeHTa, NPUNOXKeHHOTo K OaHHOA YacTr BanonpoBoaa.

3.16 3anpeTHad 30Ha: ﬂ,manaaoH HacTOoTbl BpalleHWA, B KOTOPOM HanpsAxXeHWA, Bbl3BaHHbIE KPYTUINb-
HbIMW KOJ'IE.‘GBHVIHMI/I, NpPeBOCXO4AT 3Ha4YeHWA, AonyCckaemMble and ANUTENbHON paGOTbI.

n paMedaHne — HeCMOTpH Ha TO, MTO ANUTENbHaA paGOTa B 3TOM OUanasoHe 3anpeleHa, nepexon vepes Hero
aonycTiM Npru yCnoBuK, MTO OH HE NpeacTaBnAeT ONacHOCTW OnAd Banonpoeona.

4 PacueT KpyTUNbHbIX KonebaHun U HanpsAXXeHUun

4.1 Mo AMHAMWYECKM XapakTepyUCTKaM BarnonpoBoAa MOXKHO BbIMUCINT:

- 4acToTy 1 opMbl CBOBOAHLIX KoneGaHuii;

- peakui CUCTEMb! Ha BO3MYLLEHKA,

MOCTaBWMUK YCTAHOBKN HECET OTBETCTBEHHOCTL, €CNM 3TO OrOBOPEHO B KOHTPAKTE, 3a pacyeThl KpYTUIb-
HbIX KONeGaHWi ¢ KCNoNbL30BaHeM OOHOMO M3 0BLWENPUHATLIX METOLOB, COrMacOBaHHOMO MeXLy 3avHTepeco-
BaHHbLIMW CTOPOHaMM, a TakkKe, NPW HeoBX04MMOCTH, 3a A0MYCTUMbIE YNIPOLWEHWA, NMPUHATLIE NPY pacyeTax.

4.2 MeTtog pac4eTta

421 CeoBopagHble KoneBaHwna

PaccuMTbiBalOT 4acToTbl CBOBOAHLIX CODCTBEHHbLIX KONebaHWA 1 COBCTBEHHbLIX BEKTOPOB NWHENRHOR
CYCTEMbI YpaBHEHWIA, ONuckIBakoLWer HegemMndposaHHsIR BanonpoBog,.

422 BolHYyXAeHHble konebaHua

Pewatot cuctemy anddpepeHumanbHbiX ypaBHEHWA C NpaBol YacTbiy, ONUCbIBaLWEN BO3MYLLAKOLWAA
KDYTALMA MOMEHT OT ABWraTensi 1, Npy HeoBXxoaWMOCTHW, OT ApYrMX 3NeMeHTOB BanonpoBoaa, AN KOTOpbIX
3TOT MOMEHT HEe MOXET CHNTaTLCA NpeHeSpekinMo Manbim,

4.3 WcxoaHbIMM JaHHBIMK AN pacyeTa KpYTUIbHbIX KonebaHnA ABNAK TCA: NONAPHbLIA MOMEHT MHEPLIMM,
KpYTWUMNbHAA KECTKOCTL KaXaoro U3 afeMeHTOB, BO3MYLLAIOWMA KPYTAWMA MOMEHT, AMana3oH YacToTbl Bpa-
LWEHVA W NapaMeTpbl pabodnx peskMOB, a Takke, Npy HeoBXoAMMOCTK, XapakTepWUCTUKK AemMnidrpoBaHna
KDYTUNBHbBIX KonebaHui.

2
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4.4 B peaynsTate pacd4eToB OMNpeaenaioT:

- 4acTOTbl cOBCTBEHHBLIX konebaHwi, dopMel cBOGOAHLIX KonebaHWli M pe30HaHCHbIE HacTOThl BpallEeHWs,

- HANPSHKEHWA CKPYYMBaAHWA B COEOVHEHWAX Banonposoaa;

- MOMEHTbI OT KRYTUMNbHbLIX KoneBaHWiA B 3nacTW4HbIX MydiTax 1 Opyrie napaMmeTpbl, 3aBUCALLME OT 3TWX
MOMEHTOB;

- aMMNUTYAbl KPYTUINBHLIX konebaHuii Ha Maccax Banonposoaa;

- TENNOBYH 3HEPIWIC, BbIAENAEMY B COEAVHNTENbLHbLIX MydiTax 1 ApYrviX AemMndpyoWnX 3NeMeHTax;

- 4ONycKaeMble HaNpsHkeHUA (MOMEHTbI) BCeX 3NeMEHTOB Banonpoeoaa ANA ANUTENbHbLIX 1 NepPeX0aHbIX
PEXMMOB.

PezynbTaTthl pacHeToB MOryT BbITh MCMNONb30BAaHbL! TaKKe, NMPY HEOBXOAWMOCTW, AN BbIYUCNEHWNA MOMEH-
TOB OT KpyTWMbHbIX konebaHni B 3yb4aTsix nepegaqax.

4.5 HanpsxeHWsi, BbI3BaHHbLIE KPYTWNbHbIMK KonebBaHwsiMy B BanonpoBOAE YCTaHOBKW, HE OOMKHbI
NpeBbilaTh AONYCTMMbIE 3HAYeHWs B Npejenax Bcero paGodero guanasoHa 4acToThl BpalleHus. 3Tv Jonyc-
TUMbIE 3HaYEHWS Pa3NWYHbLI ANA ANUTENBHBLIX Y NepeXoaHbIX PEXUMOB.

4.6 MBuratens He OOMKEH MMETb 3anpeTHbIX 30H YacToT BpalweHusa B paboyem OvanazoHe, oOycnos-
NEHHbIX KPYTUMNBHBIMK KoneBaHuaMmy B coOTBeTCTBUW ¢ TpebosaHwamn MOCT 10150.

4.7 B ycTaHoBKe Nnpu 0BHapyeHWN 3anpeTHbIX 30H ONacHbIX KPYTWUMNbHBIX konebaHwid B pabovem ava-
nasoHe 4acToThl BpaleHWA NOCTaBLUMK YCTAHOBKWM COBMECTHO C WM3rOoTOBWTENAMW ABUraTens v npyvBoavMbIx
YCTPOWCTB MPYHMMAT MEpPbI MO YCTPAHEHWIC 3TWUX OMacHbIX KDYTUIbHbLIX KoNeBaHWi Mnu n3bexaHuo 3TWX 20H.

MNepexoa 4epes 3anpeTHYIC 30HY BO3MOXKEH, €CMW BO3HMKAOLWME HAMNPSXKEHUS HE NPeBbILAaT 3HAYEHNA,
Jonyckaembix Ans BbICTpOro nepexoja.

4.8 TocTtaBWwWK ycTaHOBKW 0Bs3aH NpeAcTaByTL OTHET NO pE3yNbTaTaM pacyeTa KpyTWnbHbIX koneba-
HWK, eCNW 3TO OrOBOPEHO MO YCNOBUAM KOHTpaKTa.

B oTtyeT LomkHbI BbITh BKIHOYEHL OCHOBHbIE XapaKTepUCTWUKLK ABKUraTener, KoHdurypauysi Banonposoaa,
a TawKe pesynbTaThl pacdeToB B COOTBETCTBUKM ¢ 4.4, Ecnv ANA BbINONHEHWA pacyeTa NocTaBLWMWK YCTaHOBKK
3aKNOYUN AOrOBOP C KOHTRAreHToM, TO 3TO A0MKHO GbiTh YKa3aHO B OTHeTE.

5 WamepeHUA KPYTUNBLHLIX KonebaHUN

5.1 TNocTaBLWWK YCTAHOBKW A0IMKEH BbIMONHUTE N3MEREHWUS KpYTUNBHBIX konebGaHwi BanonpoBoaa, ecnv
3TO YKa3aHO B YCNOBWAX KOHTPAKTa, C LEMblo MPOBEPKA Pe3yNsTaToB pacyeToB. B koHTpakTe AoMmKHBI DbiTe
yKazaHbl BUZ, W3MEPEHWA 1 TOMKW BaronpOBOAA, B KOTOPbIX ONPEAENAT aMNnnTyabl konebaHuaA.

5.2 B kadecTBe OaT4MKa KpYTWUIbHBIX KonebaHWiA MoryT BbiTk VMCNONB30BAHBI CNEAYIOLME YCTPOWCTBA:!

- BUXPETOKOBbLIA AaT4VK (BECKOHTaKTHbIR);

- TEH30AATYWK;

- ONTHEecKMA aelwndparop.

Mo cornacoBaHWio MeXay 3aKazv4MKOM W NMOCTaBLLMKOM YCTAHOBKW MOryT BbiTh MCMOML30BaHL! W Apyrve
METOAbI N3MEpPEHWA.

5.3 B 3aB/CKYMOCTW OT NPYMEHAEMOro METOAA HYKECTEAYIOLLME NapaMeTpbl ONPeAensaioT W yKasblBaoT
B oT4eTe 06 WCMbITaHWsAX:

- yacToTa BpalUeHVs BanonpoBoaa;

- MOLLHOCTb ABUraTens;

- aMnnuTyaa KpyTUNbHBIX KonebaHwi;

- dedopmaunw;

- TEMMEepaTypa OKpYKalCLWER cpeab!;

- YacToTa COBCTBEHHBIX KONebaHWA M PE3CHAHCHBIE HYacTOThl BRaLLLEHWA,

JononHUTENEHLIA NapaMeTy, KOTOPLIA MOXET BWATL Ha KpYTUNbHLIE KonebaHnda, — NopsaAoK BCMbILLEK
B UMAWHAPaX dBWrarens.

Mo cornacoBaHWMio MeXy 3aKa3q4KoM W NOCTaBLUMKOM YCTaHOBKWM HOMEHKATYpa N3MepsieMbIX NapamMmer-
POB MOXET YTOYHATHCH,

5.4 TocTaBWWK YCTAHOBKM OOMKEH MNPEeACTaBWTh OTYET 0D WCMbITAHWAX, ecnv 3TO NpPegycMOTREHO
YCNOBWAMK KOHTpaKTa.

B oTyeT gomKHbI BbiTh BKITHOHYEHEI OCHOBHBIE XapaKTEPUCTVIKM ABUraTensl, KoHdWrypauwsa BanonpoBoaa,
pe3ynbTaThl MPOBEAEHHBIX M3MEPEHWNIA, a TalKe XapaKTepUCTVIKM WCMbITaTeNnsHoro creHda. B otyete Tawke
OOIDKHb! BbiTh yKasaHbl TWM, TOMHOCTL W METOA TapWpPOBKWM M3MEPWTENbHbIX NpuBOpoB, MecTa YCTaHOBKW
N3MeEpPUTENBHLIX AaTunkos. Ecnv y nocTaBwyvka B cyBKOHTpaKkTe MpenycMOTPEHbI M3MEPEHWS KPYTUMBHBIX
konebaHWi, 3T0 AOIMKHO ObiTh YETKO OTPA&KEHO B OTHETE 06 VCTLITAHWAX.
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Ecnin yCnosuA npoBeaeHA WCMbITAHWA OTAWMHATCA OT YKa3aHHbIX B KOHTPaKTe, TO 40 Havana NCMbITAH A
AOITKHO OblTb NMPWHATO cornalleHWe, B KOTOPOM Gbinu Gbl 0OrosopeHbl BNMAHWE W3aMeHeHWA yCJ'IOBVII?I 1 cnocob
COOTBG‘TCTByI-OLIJ,EPI KOPPREKTVPOBKX pe3ynbTatoB I/I3ME.‘D€‘HVII7I.

|_|pl/l HanuydKy CylweCcTBeHHOTO pacXOXOeHWUA MexXay pacHeTHbIMKW W 3KCneprMeHTanbHbIMW pe3ynbTata-
MW OOITKHA ObITb BbIMOMHEHA KOpPEeKTUPOBKAa pacyeTa C NCNoNnb30BaHeM N3MepPEHHbLIX NapamMmeTpoB.

Ecnin noctasLumk YCTaHOBKW 3aKni4Kn 4OroBop C KOHTpareHToM OnA BbiNONHEeHWA WCMbITAHWA, TO 3TO
[OIMKHO BbiTb YyKasaHo B OTHETE 06 ncnbITaHWAX.

6 Obwue TpeboBaHUA

6.1 MNoCTaBLUMKOM YCTAHOBKI MOTYT BbiTh 3aMHTEPECOBAHHBIE CTOPOHbI, 8 TAKXKE TPETbA CTOPOHA.

Ecnu nokynartens npvobpetaeT ApUraTent ¥ 04HOTO M3roTOBUTENS, 8 NPYBOAMMOE YCTPOWCTBO Y APYTOro,
TO NOCTABLUMKOM YCTAHOBKW CHWTAKCT NOKynaTens.

8.2 Mo TpeGoBaHWIO 3aka3dvka MOCTABLUWMK YCTAHOBKM MOXET [aTb rapaHThv HopmanbHoi paboTb
YCTaHOBKW B YaCTW KPYTUNBHbLIX KoNeGaHWiA Npy YCNoBUW BbINOMHEHWA MHCTRYKUMMA MO MOHTaXKY, 3KCMnyaTauum
1 OBCNYKMBaHWIO.

8.3 Ecnn TpebyeTca pacyeT KpyTWnbHbIX KonebaHWii Bcero BanonpoBoja YCTaHOBKW, TO OTBETCTBEH-
HOCTb 3a TakOW pacdeT HeCeT MNOCTABLUMK YCTaHOBKW AaXe B CMydae, eCNi pacdeT BbINONHASTCA KOHTpareHTom
Mo AOroBOPY C NOCTABLUMKOM YCTAHOBKM.

6.4 lNocCTaBLUKWK YCTAHOBKM BbIBUpaeT METOALI pacyeTa W M3MEPEHWA MO COMMAacOBaHWID C 3aKa34YMKoM
1N ¢ AEACTBYIOLWLE OT Ero MMEHW WHCNEKTUPRYIOWEN OpraHv3alUmed, Ny ¢ knaccuukaumoHHsIM 0BLWIEeCTBOM.

MocTaBWMK YCTAHOBKN HECET OTBETCTBEHHOCTD 38 PACHETh U U3MEPEHNSA KpYTUNbHBLIX KoneGaHui fJaxe
B TEX CMyvasx, KOr4a pacdeTbl W U3MEPEHWA BbINONHAET MO €ro 3aKasly NoCTaBLMK OOHOro U3 3NeMEeHTOB
YCTaHOBKM.

6.5 MNpu Hanwuuu AnanasoHa pabounx 4YacTOT BPALUEHWA, ONACHBIX C TOMKW 3PEHWS BO3MOXHOCTU
NOBPEXJEHUA B pesynbTaTe KPYTUNbHbIX KonebaHwiA, nocTaBlWK YCTAHOBKW 06#A3aH Mo COrnacoBaHWK G
APYTAMK CTOPOHAMW NPUHATEL HEOGXOAMMbIE MePbI ANA YCTPAHEHWA KPUTWYECKUX KPYTUMbHBIX KonebaHui nubo
ANA UCKNIDYMEHMA BO3MOXKHOCTI paboThl B YKazaHHOM AMana3oHe 4acToT BpaLLeHWs.

6.6 lNocTaBLWK YCTAHOBKWM HECET OTBETCTBEHHOCTL 3@ NMBble BO3MOXKHbIE M3MEHEHWA BANOMNpPOBOAA,
KOTOpblE JOMKHbI BbITh COrMACcOBaHbL! ¢ U3rOTOBUTENAMW OTAENbHbLIX 3NEMEHTOB WU APYTMMK 3aUHTEpEeCOBaH-
HbIMW CTOPOHAMM.
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