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HAUUWOHANBbHbBIWN CTAHOAPT POCCUUNCKOWUW PEOEPAUUNMN

lBvratenw BHYTPEHHEero CropaHnd nopuiHeBbIie

XAPAKTEPUCTUKWA
YacTtb 5

KpyTunbHbie KonedbaHus

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

Narta BBegeHna — 2005—01—01

1 ObnacTtb NnpuMeHeHuUs

Hactoawnm craHgapT pacnpocTpaHAeTCa Ha yCTaHOBKM C NOPLUHEBLIMWU OBUTaTernsaMm BHYTPEHHEro
cropaHusi CygoBbiMU, TEMNMOBO3HLIMU U NMPOMbILLTIEHHBIMY ABUraTensamM (ganee — gpuraTteru).

CraHgapTt ycraHaBnMBaeT pacyeT M MEeToAdbl U3MEePEeHUA KPYyTurbHbIX Korebanun B BasronpoBogax
YCTaHOBOK (farnee — yCTaHOBKM).

HacTtoawmm ctaHgapT He pacnpocTpaHseTca Ha yCTaHOBKU, UCMOMb3yemMble 418 NpuBo4a TPaKTOpOB,
CTPOUTESNBHO-AOPOXHbLIX 1 3eMITEPOMHBIX MalLUWH, aBToMObUen 1 camoreToB.

2 HopmaTuBHas ccbifika

B HacTosawem craHgapTe ucnosibdoBadHa HopmMmaTtmeHasa ceelnika Ha TOCT 10150—88 Hdusenn cynosble,
TENOBO3HbIE 1 NMPOMbILLITIEHHbIe. ObLUMe TeXHUYECKMe yCroBUS

Mpumedadune—Ipn NONL3OBAHNN HACTOALMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AEACTBUE CChINMOYHbBIX
CTaHAAPTOB MO yKazaTeno «HauvoHanbHble CTaHAAPTLI», COCTABMEHHOMY MO COCTOSHUIO Ha 1 SHBapS TeKyLero roga, u
MO COOTBETCTBYIOWMM MHPOPMALIMOHHBIM yKazaTensam, onyobnvmkoBaHHbIM B TeKyLeM roay. Ecnu cCbiNMOYHbIA JOKYMEHT
3aMeHeH (M3MeHeEH), TO NPU MONb30BaHUM HACTOALLMM CTaHO4aPTOM CrieayeT PYKOBOACTBOBATLCH 3aMEHEHHBIM {U3MEHEH-
HbIM) CTaHOapTOM. Ecnu cebiNMOYHbI JOKYMEHT OoTMeHeH 6e3 3amMeHbl, TO MONOXeHne, B KOTOPOM JaHa CCbINnKa Ha Hero,
MPUMEHSETCS B HaCTW, HE 3aTparmBatoLLEein 3Ty CCbINKY.

3 TepMUHbLI U onpeaeneHun

B HacTosiwem crtaHgaprte npuMmeHeHs! cregyoume TepMuHbl ¢ COOTBETCTBYIOLWMMK OrnpeaeneHnsiMu:

3.1 yctaHoBka: COBOKYMHOCTb MEXaHU3MOB, BKIltOHaroLWas B cebsa oguH Ui HECKOSbKO ABUraTerneun v
MPUBOOUMbIX UMW YCTPOUCTB

3.2 BanonpoBog (cuctema BanoB): COBOKYNMHOCTb 3reMEHTOB YCTaHOBKU, COeNHEHME KOTOPbIX 40-
MyCcKaeT BO3MOXXHOCTb MX BpalleHUs.

MpumedaHune— B pacuetax KpyTuUnbHbIX KonebaHui Banonposog paccMaTpuBaioT Kak eguHoe Lenoe.

3.3 KpyTunbHble Konebdauus: KosnebarterbHble yrioBblie gegopmMalum (CKpyyuBaHue) Basnonposoa
npu BpaLleHuu.

3.4 aMnnuTyga KpyTUNbHbLIX Konebauun: MakcumarnbHOoe yriioBoe nepemMelleHue, 3amMmepeHHoe B
ceyeHun, NepneHguKkynapHoOM oCK Bana, MeXxay paccmaTpuBaemMbiM M HEKOTOPbLIM NPOU3BOSIbHLIM YITIOBbIM
NOJIOXKEHWEM, NPUHUMAaEMbIM 3a Havarno OTCYeTa.

3.5 yactorta coOCTBeHHbIX Konebauuu: lNapamertp, KOTOpbI MOXET DbITb paccyuTaH npu peleHmnm
ypaBHEHUSA OBWKEHUA HegemMnupoBaHHoOW CUCTEMBI.

[Tpumedanune—YHacToTy COBCTBEHHBIX KONeBanui JemMmnhpoBaHHON CUCTEMBI, KaK NMPaBUIO, HE PACCHUTLIBAOT.

3.6 BeKTOp cBOOOAHLIX KonedaHun: [lpu Hann4um KonebaHun CUCTEMbl C 4YaCTOTOM CODCTBEHHbBIX
kKonebaHun — amMmnnmTyga konebaHun gaHHoro cedeHus, oTHeCeHHas K aMrimTtyae KornebaHuy HEeKOTOpOoro
MPOU3BOJILHOIO CeYeHUn (SABIAIOLWErocsa TOYKOM OTCHETa), MPUHATOM 3a eguHNLLY.

N3paHune ocbuumnansHoe



rOCT P UCO 3046-5—2004

3.7 ynpyraa nuHua (dopma konebanHun): Orunbatouias BEKTOPOB CBODOOHLIX KofebaHun no BCEM
CEeYEHUSIM.

3.8 y3en KpyTUNbHbIX KonedaHun: Toyka ynpyrov rnuHUKM BasronpoBoda, B KOTOPOW OTHOCUTESNbHAS
aMmnInTyaa Bekropa cBoOOOHbLIX KonebdbaHu paBHa HyIto.

3.9 ¢popma cBOOGOOHLIX KPYTUMNBLHLIX KonebdaHun: ©opma KpyTUurbHbIX KomebaHun, XxapakTtepusyro-
LAACA onpeaeneHHoOn YacToTon CODCTBEHHbLIX KornebaHut 1 COOTBETCTBYIOLWLEN YIIPYTron NIMHUEN.

[Mpumedadune—lNpumepamu SBNAIOTCA Nepsas (04HOY3NOBasA) N BTOPas (ABYXy3noBasi) POpPMbl KDY TUINBHbBIX
KonebaHun.

3.10 Bo3mywarowumym KpyTAWMN MOMEHT: [leprnognyeckun KpyTaWwnyA MOMEHT, BO3HUKAKOWUK npwn
paboTte gsuraTtens u/unm npuBoauMOro yCTpoOUCTBa, KOTOPbLIV BbI3bIBAET KPYTUSIbHbIE KOMebaHus BarnonpoBoaa.

3.11 rapmoHuka:. Kaxabim uyneH psaga cuHycougasnbHblX cocTaeBnawwmx (paga dypbe), B KOTOPbLI
MOXET ObITb PasnoXeH KpyTAWNM MOMEHT.

TpumedadHune—Thobas M3 3TUX TAPMOHUK TEOPETUUECKM MOXKET Bbl3BaTb PE30HAHC NMPU COOTBETCTBYIOLLEH
YyacToTe BpalleHus sanonposoga. Coctasnswowme paga Oypse 3anncsIBaloT B NOPSAKE BO3pacTaHusa vacToTsl. [lepBas
rapMOHMKa COOTBETCTBYET NEPBOMY UNEHy psaa (Ja)Xe ecnv ee aMmnnuTyaa pasHa Hymo) U T. 4. [NocTossHHas cocTaBnsio-
Las npeacTasnseT cobod 3HavYeHe cpeHero KpyTaLero MOMeHTa.

3.12 nopagokK konebauwun: “Hacrora konebaHu 3a ognH 0DOPOT, COOTBETCTBYIOLLASA KaXX40M N3 rapMOHUK.

[TpumedvaHue—[nga ABYXTAaKTHOMO ABUraTens UMEIT MECTO TONLKO uensie nopgaaku (1, 2, 3 M 1. 4.), a anga
YETBLIPEXTAKTHOTO ABUTaTeENs — Lenble U nonosuHHbIE nopsaaku (0,5; 1, 1,5; 2 u 1. 4.).

3.13 pe3oHaHCHas 4YacToTa BpaweHuda: YacTtora, npu KOToOpOon BaronpoBOL BXOOAUT B pe30HaHC (T. e.
4acTOTa BO3MYLLALWEro KpYTALLEro MOMeHTa O4HOW N3 rapMOHUK CTAHOBUTCA paBHOM YacToTe O4HOW U3 popMm
CODCTBEHHbLIX KOnebaHuin).

3.14 cymmapHoe HanpshkeHune B OAaHHOM TOo4Ke: HanpskeHue KpyTuribHbIX KomebaHun B JAaHHOM
ceyeHun BanonpoBoga nog OAeucCTBMEM BCEX FAapMOHUYECKUX COCTABIALWUX BO3MYLLAIOLWEro KPYTALWEro
MOMEHTA C YYEeTOM aMMIIUTyadb! 1 dhasbl HANPSXKEHUs, Co34aBaeMbIX KaXa0oM rapMOHVKOWN.

[] DUMEYHAHUWE — ﬂpm PaCHETaX CYMMaADHOTO HallPHAXEHUA HE YHUTLIBAIOT HAllPHAXEHUE OT CPEAHETO KPDYTAHLLEeTO
MOMEHTA.

3.15 gononHUTenbHOE HanpsXeHune OT KPYTALLEero MoMeHTa: HanpsxeHue, BbI3aBaHHOE KPYTUITbHbI-
MW KonebaHuamMmy gaHHOW rapMOHUKK, HalOXEeHHOE Ha HanpshkeHue CKpydmBaHusa OT CpeadHero KpyTauwlero
MOMEHTA, NPUITOXXEeHHOro K gaHHOW YyacTy BasrnonpoBoaa.

3.16 3anpeTHasa 3oHa: [duana3oH 4acToTbl BpalleHUs, B KOTOPOM HaMpsKeHUs, BbI3BaHHLIE KPYTUTb-
HeIMU KonebaHusaMmu, NPeBOCXO4AT 3HAYEeHUs, JonycKkaemMble A OnnuTernbHom paboTol.

[] PDUMECHAHUNEC — HGCMOTpﬁ Had TO, “MTO ANUTEIbHAA paESOTa B 3TOM LANaiTfad30HE 3allDELIEeHa, NePEX0L YePe3 HETO
LOMYCTUM 11pU yCnoBuu, MTO OH HE NPELACTaBNAET OaCHOCTA ANA BarnofpoBOLd.

4 PacyeT KpyTUINbHbIX KONebaHU U HanpsaXKeHUwn

4.1 Tlo guHammnyecknm xapakrepmcrTmkam BarnonpoBoga MOXHO BbIMUCTINTD:

- 4acToTy 1 PpopmMbl CBODOAHBIX KonebaHui;

- peakumn CUCTEMbI HA BO3MYLLIEHUS.

[MocTaBLIMK YCTAHOBKM HECET OTBETCTBEHHOCTbL, €CIN 3TO OrOBOPEHO B KOHTPAKTE, 3a pacyeTbl KpYyTUITb-
HbIX KOnebaHun ¢ UCrosb3oBaHemM O4HOro N3 ODLWENPUHATLIX METOA0B, COrMacoBaHHOIO MeXay 3anHTepeco-
BaHHLIMW CTOPOHAMU, a TakxXe, Npu HeobxoaMoCcTH, 3a AONYCTUMbIE YNPOLEHWA, NPUHATLIE NPKY pacyeTax.

4.2 MeTtopn pac4yera

421 CBoboaHbIE KOnebaHUs

PaccunTbiBatOT 4acToOThbl CBODOOHBIX CODCTBEHHbLIX KosebaHun U COBCTBEHHBLIX BEKTOPOB JTIMHEUHOW
CUCTEMbI YpaBHEHUN, ON1cbIBatoLLen HegemMmnpnupoBaHHbIv BarnornpoBoa.

422 BolHYXOeHHble KOonebaHmMs

PeliatoT cuctemy gugepeHumarnbHblX YpaBHEHUN C npaBon YacTbo, ONUChIBaOLWLEN BO3MYLLAIOLLINIA
KPYTALWLMIA MOMEHT OT ABuraTtens u, npu HeobxoanmocT, OT Apyrux 3remMeHTOB BanonpoBoda, ANA KOTOPbIX
3TOT MOMEHT HE MOXET CUMUTATLCA NPeHedbPEeXXnmMo Marbim.

4.3 VicxogHbiMK JaHHbIMU A58 pacyeTa KPyTUribHbIX KornebarHni arsatoTCA: NOSIAPHbIM MOMEHT MHepLU UK,
KPYTUITbHAS XECTKOCTb KaXKaoro U3 3rieMeHToB, BO3MYLLAWNA KPYTALWLUKA MOMEHT, AMana3oH 4YacToThl Bpa-
LLEeHUA 1 napamMeTpbl paboynx pexXKMMoB, a Takke, Npu HeobxoanMOCTU, XapaKTepUCTUKU OeMNMUPoOBaHUS
KPYTUITbHbLIX KonebaHuu.

2
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4.4 B pesynbrarte pacyeToB OMNpenenstorT:

- 4acToTb! COBCTBEHHbLIX KonebarHui, PopmMbl CBODOAHLIX KOrebaHu 1 pe3oHaHCHbIE YaCTOThbl BpaLLeHNS;

- HanpsHXXeHns CKpy4vnBaHua B CoOeaUHEeHNAX BanonpoBoaa;

- MOMEHTbI OT KPYTUIbHbIX KonebarHuit B 3ractuyHbIX MyddTax 1 gpyrue napameTpbl, 3aBUCALLNE OT 3TUX
MOMEHTOB;

- aMMNUTYObl KPpYTUIMbHBLIX KOonnebaHun Ha maccax BasronpoBoaa;

- TENSIOBYHO 3HEPIUID, BbIAEISAEMYIO B COeOAUHUTESbHBIX MyddTax 1 Apyrux 4emMnupyrolinx sremeHTax;

- JONyCKaemMble HarnpsXeHusa (MOMEHThI) BCEX 3r1eMeHTOB BanonpoBoga ansl AMTerNbHbIX U NepexoaHbIX
DEXVMOB.

Pe3yrbTaThl paCyeToB MOryT ObITb UCMNOSb30BaHbI TaKXKe, Npu HEODXOAMMOCTH, OS5 BBIYNCTIEHUA MOMEH-
TOB OT KPYTUIbHbIX KOnebaHui B 3ybyartbiX nepegadax.

4.5 HanpsikeHus, Bbl3BaHHbIE KPYTUIIbHbIMK KomnebaHnamu B BarnonpoBoLe YCTaHOBKW, HE OOSBKHb
NnpesBbIWaTh JONyCTUMble 3HaYeHUsA B npegenax Bcero paboyero guanasoHa 4acTtoTbel BpalleHusa. 9T Jonyc-
TUMblE 3HAYEHUA PAa3INYHbl 418 ONUTENbHbBIX U NePexXoHbIX PEXNMOB.

4.6 [suratenbt He AO/MKEH MMETL 3anpeTHbIX 30H 4acToT BpauwleHmna B paboyem guanasoHe, obyCrioB-
NMTeHHbLIX KpYTuribHbIMK KornebaHuamu B cooteseTctBumM ¢ Tpebosarnuamm FOCT 10150.

4.7 B ycraHoBKe npu obHapyXeHun 3anpeTHbIX 30H OnacHbIX KPYTurbHbIX KonebaHun B pabovem gua-
NasoHe 4acTOoThbl BpaWleHUsa NnocTaBLUMK YCTAHOBKKM COBMECTHO C M3roTOBUTENAMK ABUratesns u NprBoaUMbIX
YCTPOWUCTB NPUHUMAOT MEPbI MO YCTPAHEHUIO 3TUX ONacCHbLIX KPYTUITbHbLIX KonebaHu nnu nsdbexkaHunio 3Tux 30H.

[Nepexon vyepes 3anpeTHyo 30HY BO3MOXKEH, eCl BO3HUKatOLWME HanpsXeHNA He NpeBbIWLaT 3HaYeHUH,
aonyckaemblX ansa ObICTPOro nepexoaa.

4.8 TloctaBWKK ycTaHOBKM 0DA3aH NpeactaBuTe OTYET NO pesyribTartaM pacyera KpyTullbHbIX Koreba-
HUK, eCrn 3TO OroBOPEHO NO YCITOBUAM KOHTpaKTa.

B otyeT gomKkHe!l ObITE BKITKOYEHB!I OCHOBHbIE XapakTepucTukmn asuraTtenein, KoHurypauus Banonposoaa,
a Taloke pesyribTaThl pacveToB B COOTBETCTBUM C 4.4. ECnn Ans BbINOMHEHUA pacyeTa noctaBLLMK YCTAaHOBKI
3aKITOYNIT JOrOBOP C KOHTPAareHToM, TO 3TO AOIMKHO ObITh YKa3aHO B OTYETE.

5 N3mepeHUnsa KpyTUnbHbIX KonebaHun

5.1 TlocTaBlWKK yCTaHOBKM OOIBKEH BbINOMHUTL U3MEPEeHUsa KPpYTUIlbHbIX KonebaHu sanonposoga, ecrn
3TO yKasaHO B YCIOBUAX KOHTPaKTa, C Uerbi NPOoBEpPKM pesyribTaToOB pacyeToB. B KOHTpaKkTe 4OmKHb! ObITh
yKasaHbl BUO M3MepeHUs U TOYKM BanonpoBoaa, B KOTOPLIX ONpedensatT aMninTyabl KonebaHun,

5.2 B kadecTtBe gatduka KpyTurbHbIX KomebaHu MoryT ObITe MCNOMb30BaHbI Creayrowme yCTponcTea:

- BUXPETOKOBbLIV gaTuMK (DECKOHTaKTHbIW);

- TeH304aTuuK;

- ONTUYECKUIN JengpaTop.

[lo cornacoBaHutio MeXay 3akasyvmMKkoM U NOCTaBLUMKOM YCTaHOBKM MOTryT ObITb MCNOSMb30BaHb! U APYrue
METOObl U3MEPEHUS.

5.3 B 3aBrCUMOCTU OT NPpUMEHAEMOro MeTo4a HYDKeCreayule napaMmeTpbl ONpeaensoT U yKasbliBatoT
B OTYeTe 0D UCNbITAHUSAX:

- 4YacToTa BpalleHus BaronpoBoaa;

- MOLWWHOCTb ABUTraTers;

- aMMIUTya4a KpyTuribHbIX KofebaHuu;

- Jechopmaumnm;

- TemMnepartypa oKpyXxatowen cpeab!;

- yacToTa cobCTBEHHbBIX KonebaHu 1 pe3oHaHCcHbIe YacTOoTh! BpalLeHUs.

LHononHuTeneHoit napameTp, KOTOPbIV MOXET BIMUATE HA KPYTUITbBHbIE KonebaHusl, — NopsagoK BCrblLLEK
B LUMIMHApax gBuraTers.

[lo cornacoBarHuio MeXAay 3akas3vyrkom 1 NocTaBLMKOM YCTAaHOBKM HOMEHKaTypa nusmepsemMblX napamer-
POB MOXET YTOUHATLCH.

5.4 TlocTaBUIMK YyCTAaHOBKM OOIDKEH NpeacrtaBuUTb OTYET 00 UCMbITaHUAX, eCrin 3TO MNPeaycMoTpeHo
YCITOBUSIMU KOHTPAKTA.

B oTueTr gomkHb! ObITb BKITHOYEHb!I OCHOBHbBIE XapakTepucTuku ABuraTerns, KOHUrypauma Banonposoaa,
pes3yrnbTaTbl NPOBEAEHHbLIX N3MEPEHNN, a TakXe XapakTepucCTuKku UCNbITATENbHOro crteHga. B otyere Ttakke
OOIMKHBI ObITb yKaszaHbl TUM, TOYHOCTE M METOL TapUupOBKU M3MEPUTESbHbIX NpnbopoB, MecTa yCTaHOBKW
M3MEPUTErNbHbIX OATYMKOB. ECMK y noctaBlUuKa B CYOKOHTpaKTe npeayCMOTpEeHbl M3MEPEHUA KPYTUITbHBIX
KorebaHu, 3TO AOIMKHO DObITb YETKO OTPaXXeHo B oT4eTe 00 UCnblTaHUAX.
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ECnu yCcrnoBusa NPoBeaeHUA UCNbITaHUK OTIIMYaKTCA OT YKa3aHHbIX B KOHTpaKTe, TO 40 Havara UCMbITaHuik
OOIDKHO ObITh NPUHATO corfaleHne, B KOTOPOM Obln Obl OroBOpEeHb! BIUSAHNE U3MEHEHUS YCITOBUU 1 Cnocob
COOTBETCTBYHIOLLEN KOPPEKTUPOBKN PE3YIbTATOB U3MEPEHUN.

[Npy HanMM4ynmM CyeCTBEHHOIO PACXOXOEHUA MEXAY PaCYETHLIMIU U 3KCnepuMmeHTarnbHbIM1 pesyrbraTta-
MW JOSDKHA ObITb BbINOMHEHA KOPPEKTUPOBKA pacyeTa C UCNorb3oBaHneM N3MepeHHsbIX napamMmeTpoB.

Ecrnu nocTaBLLUK YCTaHOBKWU 3aKJTHOHUIT 40roBop € KOHTPAlreHToOM AJ1A BbINMOJTHEHWA UCNbITAHWK, TO 3TO
OOIMKHO ObITb YKa3daHO B OTHETE 00 rcnbiTaHUAX.

6 OOwwue TpeboBaHUA

6.1 lNocTaBWMKOM yCTaHOBKM MOTYT ObITb 3auHTEPECOBaHHbLIE CTOPOHBI, a TaKXKe TPETbA CTOPOHA.

Ecrnu nokynarternb npuobpeTtaeT asuraTterb Y 04HOro N3roToBUTENA, a NPUBOAMMOE YCTPOUCTBO Y APYroro,
TO NOCTaBLUMKOM YCTAHOBKM CHUTAKOT NOKynaTerss.

0.2 'lo TpeboBaHUto 3akasynka NOCTaBLWKMK YCTAHOBKM MOXET AaTb rapaHTum HopmarnbHOU paboThl
YCTAHOBKM B YaCTU KPYTUITbHbIX KOedaHui Npu yCrioBuUm BbINOSTHEHNA MHCTPYKUMKM NO MOHTaXy, aKCcnnyarauum
1 0OCIY>KMBaHUIO.

6.3 Ecnu tpebyerca pacyeT KpyTulbHbIX KonebaHuym Bcero BarnonpoBoda YCTaHOBKM, TO OTBETCTBEH-
HOCTb 3a TakoW pacyeT HeCEeT NoCTaBLUK YCTaHOBKM OaXe B Criyyae, eCcri pacyeT BbINOSTHASTCA KOHTPareHToMm
Mo SOroBOpPY C NOCTaBLIMKOM YCTAHOBKM.

6.4 TllocTaBUlMK yCTaHOBKKM BbiDMpaeT MeTodbl pacyeTa U naMmepeHuit No cornacoBaHuio ¢ 3akasymkom
I C JENCTBYIOLWLEN OT €ro MMeH MHCNEeKTUPYILWen opraHm3aumen, Uim ¢ KrnaccuukaymoHHbsIiM 0DLLIECTBOM.

[MocTaBW KWK YCTAHOBKU HECET OTBETCTBEHHOCTL 3a PacCyeThbl U U3MEePEeHUst KpYTUIbHbIX KornebaHun gaxe
B T€X Criy4asax, Korga pacyeTbl U naMmepeHusl BbINOSIHAET Mo ero 3akasy nocraBluK O4HOro U3 311eMeHTOB
YCTaHOBKM.

6.5 llpn Hanmnuum granasoHa paboymx 4acToT BpalleHWsl, OnacHbIX C TOYKU 3PEeHUs BO3MOXHOCTW
NOBPEXOEHUN B pPe3yfibTarte KPYTWIibHbIX KornebaHuy, nocTaBWMK YCTAaHOBKK 0DA3aH MNo corracoBaHuio C
OPYruMy CTOpOHaMm NPUHATE HEODXOAMMbIE MepPb! 4S8 YCTPaHEHUA KPUTUYECKNX KPYTUITbHBIX KorebaHuit nnbdo
07151 UCKITIOYEHUS BO3MOXHOCTY paboThl B yKa3zaHHOM Auanas3oHe 4yacToT BpalleHus.

6.6 llocTaBUWMK YyCTAHOBKM HECET OTBETCTBEHHOCTL 3a I0DbIe BO3MOXHbBIE U3MEHEHUSA BaronpoBoaa,

KOTOpPbIE A0JDKHbB! ObITb COrmacoBaHbl C U3rOTOBUTENAMU OTAENMbHBIX SNTEMEHTOB U OPYITMMU 3anHTepeCOBaH-
HblMW CTOPOHAMN.
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