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Mpeancnoeue

1 PABPABEOTAH ®enepanbHbiM rocyqapCcTBEHHbIM YHUTApHBIM Npeanpusatuem « KpblnoBCkUIi rocygap-
CTBEHHBIW Hay4HbI LeHTp» (DY « KpbinoBckuii rocynapCTBEHHLINA HAayYHbIA LEHTP» ), 3aKpbIThIM aKLMOHep-
HbIM 06LecTBOM «Hay4HO-MCCNenoBaTeNnbCKUN LEHTP KOHTPOMA W AWarHOCTUKN TEXHUYEecknx cuctemy (SAO
«HWL KO»), ®egepanbHbiM rocy4apCTBEHHbIM BHOXKETHLIM yyYpexaeHuemM « POCCUACKUIA MHCTUTYT cTaHZap-
Tusauumny (PrbY «MHCTUTYT cTaHAapTM3auuny ) Ha OCHOBE COBCTBEHHOMO NepeBoaa Ha PYCCKWMIA A3bIK aHrno-
A13bIYHOW BEpCUU CTaHO4apTa, YKa3aHHOro B NyHkTe 4

2 BHECEH TexHu4eckum komuteTom no craHgaptusagun TK 183 «Bubpauus, yoap u KOHTPOmnb TEXHU-
4YeCcKOro COCTOAHUAR

3 YTBEPXOEH M BBEOEH B OEWCTBMUE [MMpukasom ®enepanbHOro areHTCTBa no TEXHUYECKOMY
perynuposaHuio n metponorum ot 17 anpensa 2025 r. Ne 312-cT

4 HacToslwni cTaHaapT ABnseTcs MoauuLMpoBaHHLIM MO OTHOLUEHUIO K MEXOYHAapOAHOMY CTaHAapTy
ISO 20154:2017 «Cypa n MopcKue TexHonornm. PYKOBOACTBO MO MPOEKTMPOBaHUI0 BMOpOM30MaLMmn BCIOMO-
ratensHoro cygosoro obopyaoeaHua» (1ISO 20154:2017 «Ships and marine technology — Guidelines on vibra-
tion isolation design method for shipboard auxiliary machinery», MOD) nyTem Bknio4eHWs1 B TEKCT cTaHAapTa
OOMNOMHUTENBHBIX hpas, MoKa3aTenemn U CCbINOoK, BblAENeHHbIX KYPCUBOM.

HavmeHOBaHMe HacTOALWEro cTaHaapTa M3MEHEHO OTHOCUTENBHO HAMMEHOBAHUWA YKA3AHHOTO MeXay-
HapofgHoro ctaHgaprta anga npueseaeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CeefeHus 0 COOTBETCTBMM CChINIOYHOIO HaLMOHaMbLHOMO cTaHdapTa MeXAyHapOo4HOMY CTaHgapTy, vc-
Nonb30BaHHOMY B Ka4eCTBE CCbINTOYHOMO B MPUMEHEHHOM MeXayHapoO4HOM cTaHgapTe, NpuBeeHb! B AoMon-
HUTENbLHOM MNpuUnoXxeHun OA

5 BBEJEH BIMEPBbIE

MNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoseHbl 8 cmambse 26 @edepanbHoz0 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MeHEeHUsX K HacmoswemMy cmaHdapmy rnybrnukyemcs 6 exez00HOM (M0 cOCMOsHUK Ha 1 aHeaps mekyuieao
a2o0a) uHghopmalyUOHHOM ykazamene «HayuoHansHele cmaHdapmel», a oghuyuanbHbil Mmekcm uameHeHul
U MOApagoK — 8 eXeMeCcAYHOM UHGOPpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cnydyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8bIMycKe eXeMecsYHO020 UHEOPMayUuOHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmol». Coomeememayiolias UHGopMayusi, ysedoMIeHUE U MEeKCmbl paaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme obLezo nonk30eaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcemea rno
MEexXHUYECKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© ISO, 2017
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

BMGpELI,VIFI KOopnycCa CyfHa OKa3blBaeT HeraTMBHOE BITMAHUWE KaK Ha HaX0OALWLNXCA Ha HEM niogen, Tak n —
HYepes nanydeHne noABOOHONO WyMa — Ha OKPYXaLWyr cpeny. rlpVI‘-IVIHOl;I Blflﬁan,VII/I B TOM 4KMCne ABNAeTcH
yCTaHOBNeHHOe Ha cygHe OGO{Jy,EI,OBaHME, B CBA3M C 4eM NpeabAaBnAT TpeGOBaHMe K ero BM6DOM30J’IHLMVI.

[MpoeKkTupoBaHne CUCTEM BMGDOMSOHFIU,MVI TpeGyeT crneymanbHbIX 3HAHWUA W ONbiTa M OOMKHO BbIMOI-
HATBCA KOMMETEHTHLIMK crneunanucTtaMmm C UCMONb30BaHUMEM COBPEMEHHbIX cpefcTB. [daHHbli cTaHgapT
npegHa3HayveHd B NepByr odepelb AnA cneunanncTtoB, 3aHUMakLWnxca NnpoekTMpoeaHnem CyaHa U CyJOBbIX
cucteM, ytobbl gaTh obllee npeacrtaeneHne O TOM, YTO TaKOoe CUCTeMbl BMGDOMSOHSILI,VIVI, MNX Ha3Ha4deHune n
Kakune TPEGOBaHMH npun NpoeKkTnpoBaHUM 3TUX CUCTEM OOITKHbI ObITe cobnaeHbl. ITO NOMOXET UM y4qecTb
npegbapnaemMbie Tp96OBaHMH K BM6DOM30]’IF|L|,|/IM cygoBoro OGODyﬂ,OBaHMH npuv NpoeKTUupoBaHWUKM CydHa W
ccbopr\nynwposaTb 3afjaHne NpoeKTUpoBLLUUKaM CUCTEM BMGDOMSOJ'IHLI,VIM.

v
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FOCT P 71924—2025
(MCO 20154:2017)

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Bubpauwus
BUBPALNA HA CYOAX
PykoBoacTBO No BUGpPOU3ONALMK BCMOMOraTensHOro cyaoBoro o6opynoBaHus

Mechanical vibration. Vibration on ships. Guidelines on vibration isolation for shipboard auxiliary machinery

Oarta BeepgeHna — 2025—12—01

1 O6bnacTb NnpUMeHeHUs

Hactoawwmin ctangapt yCTaHaBnueaeT obwee PYKOBOACTBO NO NPpUMEHEeHUH ba3oBbIX brnanyecKnx
nNMPUHUKMMNOB B UenAax OueHKW CUCTeEM BM6DOM3OJ'IFILI,VIM BCnomMoraTenLHoOro cyaooeoro OGOpy,EI,OBaHI/IFI (MaLLWIH,
MEXBHI/ISMOB), TakUX Kak BcromoraTesnbHbIA gBUraTenb, KOMNPeccop, BEHTUIATOP, HAacoc 1 TOMY noaobHole,
npUMeHAeMble OnA ocnabneHus nepegasaemMon OT MalluH BMGDGLI,MVI Ha Kopnyc cyaHa, CHMXeHUA BO3QYLHO-
ro n nponseoamMMoro CygHom noaBoaHOro wyma.

2 HopmMmaTtuBHbIE CCbINIKK

B HacTodalwemM cTaHgapTe MCnonb30BaHa HOpPMaTUBHAA CCbINKa Ha Creayowmnin cTaHoapT:
FOCT P UCO 20283-3 Bubpauus. M3avepeHus subpayuu Ha cydax. Yacmeb 3. M3amepeHus subpayuu
cydosoeo obopydosaHus neped e2o ycmaHo8Kol

MpumedaHue — [pu NONB30BAHUM HACTOALLMM CTAHAAPTOM LIENecoobpa3Ho NpoBepuTs AEWCTBUE CChINoY-
HbIX CTAHAAPTOB B MH(OPMAaLWMOHHOW cucTeMe OBLLEro nonb3oBaHWs — Ha ohuLMansHOM canTe PenepansbHOro areHT-
CTBAa MO TEXHWUYECKOMY PerynnpoBaHWio U METPOMNOriK B ceTh MIHTEpHET UNW MO eXXeroqHoMy UHHOPMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble cTaHOapTbI», KOTOPbIM ONyBNUMKoBaH Mo COCTOAHUIO Ha 1 AHBaps TEKYLLEro roga, v rno BbiMyckam
EXKEMECAYHOIO MH(OPMAaLMOHHOIO yKkasaTens «HauuoHanbHble CTaHOapThi» 3a TekyLumii rog. Ecnn 3ameHeH CCbinouHbIi
CTaHAapT, Ha KOTOpPbIA AaHa HeaaTUPOBaHHasA CChIMKa, TO PEKOMEHIYETCA UCMONb30BATE AEUCTRYIOLLYIO BEPCUIO 3TOTO
cTaHaapTa C YY4eTOM BCEeX BHECEHHbIX B AAHHYK BEPCUID W3MEHEeHW. Ecnu 3aMeHeH CCbinNoyYHbIA CTAHOAPT, Ha KOTOPbIN
[aHa JaTMpoBaHHas CCbINka, TO PEKOMEHOYETCH UCMONb30BaTh BEPCHIO 3TOM0 CTaHAApTa C yKa3aHHbIM BbILLE rofom yT-
BepkaeHus (NpuHATUA). Ecnv nocne yTBEP:KOEHWS HACTOSILIEro cTaHAapTa B CCbIMOYHbIA CTAHAAPT, Ha KOTOpLIA AaHa
[aTUpOBaHHAA CCbiNKa, BHECEHO W3MEHEHWE, 3aTparuBatolLee NorNoXeHUe, Ha KOTOPOE Aa@Ha CCbIMKa, TO 3TO MOMOXEHWe
pEKOMEHZYETCA NPUMEHATL BE3 yd4eTa AaHHOMo UaMeHeHUsA. Ecnim cebinoyHbIi cTaHaapT OTMeHeH Ge3 3aMeHbl, To norno-
JKEHWE, B KOTOPOM [aHa CChIMNKa Ha HEro, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParMBaroLLEel 3Ty CCbIMKY.

3 TepMuHbI 1 onpeaeneHUs

B HacToAlwemM cTaHgapTe NpUMEHeHb! criefyrolne TEPMUHLI C COOTBETCTBYOLLWMMM onpegeneHuamMm.

MCO n M3K noggepxueatoT TepMUHONornyeckne basbl JaHHbIX NS UCNONbL30BaHWUS B CTaHOapTU3aUmMm
no cnegywLwumM agpecam:

- nnatcopmMa oHnawnH-npocmotpa NCO: goctynHa Ha https://www.iso.org/obp;

- Onektponegua M3K: goctynHa Ha https://www.electropedia.org/.

3.1 opHokackagHasa Bu6pouzonayua (single-stage vibration isolation): Cnocob sBubpouzonsauunm, Koraa
OOWHOYHYH MaLUWMHY UMK HECKONbKO MallWMH YCTaHABMUBAKT HAa CYAOBOW dyHOaMEeHT yepes rpynny Bubpo-
M30MNSTOPOB.

MapaHune ochbuumnansHoe
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3.2 pByxkackagHasa BuGpousonauuma (double-stage vibration isolation): Cnoco6 BuBpousonsauuu,
Korga OAMHOYHYI0 MaluMHY MW HEeCKOMbKO MaLUWH yCTaHaBMMBaloT Ha MPOMEXYTOYHYIO pamy 4Yepes3 rpynny
BMOpPOM30NSATOPOB BEPXHErD Apyca, a MPOMEXYTOUHY paMy yCTaHaBMMBaKOT Ha CyACBOW hyHOAMEHT Yepes
rpynny BuGpon3onaTOpOB HUMXHETO sipyca.

3.3 orpaHu4ymnTens nepemewweHua (displacement limiter): XKecTkuid anemeHT, UCNoNb3yeMbld B COYeTa-
HUKW ¢ BUOpOM3ONATOPOM ANS NpefoTBpalleHus YpesMepHblx nepemMelleHnid Bubpounsonvpyemoro obopyago-
BaHWS U CBA3AHHbLIX C HUMW NOBPEXAEHWIA CUCTEMBI BUBPON3ONAL K.

3.4 ncnbiTaHMe Ha Bbibere (coast down test): OnpegeneHne pe3oHaHCHbIX YacToT cucTembl BUBpO-
M30NAUMKM MalLWHBI NOCPEeACTBOM €€ OTKMYEHUS U 3anvcu curHana subpauun Bo BpeMs Bbibera BNNoTh A0
ocTaHoBa.

n pumedaHune — OI'IpEﬂ,EJ'IEHVIe PE30HaHCHbIX 4acTOT CUCTEMbI BM6POM3OHHL|VM paccMmaTpuBaeTCA B NPUNOXeHNN A.

3.5 onopHbIl eubpousonsamop (vertical load isolator). Bubpousonamop, socrnpuHuMarouwull HazpysKy
om eeca Uu3onupyeMoll MaliuHb! NpU NPSMOM NOMOXEHUU CyOHa, m. e. 8 omcymcmeue kpeHa u dughghepeHma.

3.6 ynopHbIl eubpouzonsamop (thrust isolator): Bubpou3onsmop, e0CnpuHUMAaUWUL OUHaMUYECKYO
Hazpy3Ky 8 HanpasneHuu, OmauYHoOM Om 8epmuKanbHOEZ0.

lMpumevyaHue — HakmoHHbIl subpou3onamop, nokalaHHbIU Ha pucyHke 3, OMHOCUMCS K ONOPHO-YIOPHbIM
gubpouU30aMopam.

4 OcHOBHbIe TpeboBaHUA K NPOEKTUPOBAHUIO CUCTEMbI BUDpPOU3ONSALUN

4.1 XapakTepucTUKM cUcTeMbl BUBpousonaumm

MpoeKkTMpoBaHWe cCUCTEMbI BUOPOM3ONSAUMWM CygHa OCHOBaHO Ha npedbsaBnsembiXx TpeboBaHWsX K ee
XapakTepucTMKam ¢ y4eToM AMHaMUYecKoro NoBedeHVsl KOHCTPYKUMK CyAHa, BKMOYas ee pe30HaHChl U XKecT-
KoCcTb (byHAaMEHTOB ycTaHaenvBaemblx MawwH. Beibop Tuna cuctemsl Bubpounsonsuum (TMnoe Bubpounso-
NGTOPOB WK WX COYeTaHWsa) 3aBUCUT OT TpeboBaHWIi K pasHOCTM B YPOBHAX BMOpaUWW CyOOBbLIX MalWH U
Kopnyca cygHa, mpebosaHuil no donycmuMbiM epeMelwieHusaM MexaHusma Ha gubpousonamopax npu cma-
muyeckux (KpeH, dugbchbepeHm) u kgazucmamu4eckux (Kadka Ha MOPCKOM BOMIHEHUU) 8030elicmausx, a mak-
JKe npu yoapHbix compsaceHusx. Take cnegyeT yYnTbiBaTh OrpaHWYEHNs Ha MacCy CUCTEMbI U 3aHMMaeMbli
eto o6beM BHYTPUCYOOBOro npocTpaHcTea. Kpome Toro, npyv NpoeKkTUpoOBaHWKM CUCTEMbI BUBPOM30NALMNA MO-
*eT noTpeboBaTtbea yyeT TpeboBaHUM K BO3OEACTBMIO BUOpaLMKM Ha HaxodawWwmxca Ha cyaHe nogen (cum. [1]),
a Takke TEXHUYECKMX XapaKTepUCTUK CyaHa.

MpakTuKa NoKasbIBAET, YTO NPUMEHEHUE OOHOKACKaAHOW BMOpOU30NALMM cnocobHO CHU3UTL YPOBEHbL
nepedaBaeMoii Ha Kopnyc cydHa BuMbpauun Ha BenuyuHy okono 15 ob, a gByxkackagHoi — o 25—30 gb
1 bonee. B cnyyae OByxkackagHoOW BUOPOU3ONAUUNA CTEMeHb ee 3PEKTUBHOCTM B 3HAYUTENLHOW CTENeHU
3aBUCMUT OT MaccChl MPOMEXKYTOYHOM PaMHOM KOHCTPYKLMWM — 4YeM OHa Tsxenee, Tem bonblie ocnabneHwe
Bnbpauunn. Boibop KOHCTPYKLMKM pamMbl, TEM CaMbIM, NpeAcTaBnseT cObol KOMMNPOMUCC MEXOY CTPEMMEHUEM
06ner4ynMTb Harpy3Ky Ha KOpryc CyaHa W XernaHMeM cHU3uTb ero Bubpauuto. Hanbonee acdhekTMBHO cucTema
OBYXKackagHoW BMOPON30NALMA C MAaCcCUBHOW NPOMEXYTOYHOM paMol nogaenseT Bubpauuio B obnacTtn Bbl-
COKMX 4acToT.

4.2 Bubpauua MaluHbI

B obuiem cnyyae npumeHeHne BMGPOM30NALMK MOXET YBENUHYMUTL BUOpauunio MmawwmvHbl. Ecnv oHa cTaHo-
BUTCS CMULLKOM BeNuKa, 3TO MOXET Bbl3BaTb YCTANOCTHbIE MOBPEXAEHWS B KOHCTPYKUMM MaLUUHBLI U CHU3UTb
HageHocTb ee paboTel. [M03TOMY MpY NPOEKTUPOBAHUW CUCTEMBI BMOPOM3ONALMKM HEODXOOUMO YYMTLIBATH
TpeboBaHusa K BUOPAUNOHHOMY COCTOSIHUK M30NUPYyeMOW MallWHbl B COOTBETCTBMM CO crieluduKkalmein Ha
cynoBoe 0bopyaoBaHWe Unu cornacHo [2].

4.3 CtabunbHOCTbL paboThbl MaLWWHLI

Cuctema BMBpouM3onaLMM AoMKHa BbITe CNPOEKTUpOBaHa ¢ y4eToM obecneveHnsa cTtabunsHon paboThl
M30NMpYyeMOl MallWHbl B YCNOBUAX KpeHa, anddepeHTta, BopToBOA M KMNeBoW Kadku cygHa. Ytobel nepe-
MeLLeHUs B TMOKNX COEAMHEHUAX CUCTEM BMOPOM30MALMK HE NpeBbillany JoNyCTUMbIX 3HAaYEHWUH, B COCTaBe
CUCTEMbI BUOPOU3ONALMMA NPUMEHSIOT OFPaHUYNTENN NepemelleHns. [1pu pacyemHbix OUeHKax cucmem aub-
pou3onayuu Heobxo0uMO y4umbI8amb XeCmKocmb 2ubKux coeduHeHuUl cucmemsl 8UBpOU30CAYUU 8 clyYae,
ecnu ux cymmapHas xecmkocms npesbiwaem 20 % xecmkocmu cucmemMbl aubpou30aayUU 8 LEoM.

2
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4.4 OpoGpeHue NpUMeHeHUA

3nemMeHTbl CUCTEMbI BVIGpOVI.?:OJ'IFlLI,VIM OOITKHbBI yOOBINETBOPATL Tp96OBaHVIHM K CygoBOMY oSopy,n,oaa-
HI/II-01) 1 BbITb O,ELOSDEHHI:[MI/I B XO04€e NprnemMkun.

4.5 YcTaHOBKa U TexHU4Yeckoe obcnyxuBaHue

Cucrema BM6DOM30HF|LWIH AOOIXHa ObITb CNpoOeKTUpoBaHa C y4eToM HeOGXOﬂ,MMOCTM ee TeXHM4eCcKoro
OGCHyMMBaHMH 1 3aMeHbl Bbllleawnx N3 CTposa BMGDOMSOHHTOPOB. C TOu4KM 3PpeHUA O6CJ'Iy)KVIBElHI/IF| ueneco-
06p83HO, uyToObI BCE BMGpOMZEOJ'IﬂTOpr ©binn ogHoro TUNnopaamMepa unnm nmenun cxoxue MECCOFEGBDMTHI:IE n
XKECTKOCTHbIE XapaKTeEPUCTUKHK.

5 NpoekTupoBaHne ogHoOKackagHoW BUbpousonsaunm

5.1 O6LwWwue nonoxeHus

Mpn NPOEKTMPOBAHMN CUCTEMbI OAHOKAckaaHOW BUBPOM3ONSLMK YYUTHIBAIOT BUOPALMOHHbIE XapakTepu-
CTMKM MaLUWHbI, Pacnono)eHue ee LeHTpa TSKeCcTW, Maccy, rabapuTHble pasmepsl, pacrnono)eHne Bo BHYTPUCY-
[OBOM NMPOCTPaHCTBE, MEcMa KpenneHUs HeornopHbIx ceasell (mpybonposodos, kabenel u m. 4.), BUA ONOPHbIX
NOBEPXHOCTER MaLlNUHLI 1 Np. XKenaemble XapakTePUCTUKN BUBPOU3ONSLMKM NONyYaT onTUMM3aUmein napame-
TPOB W pacnonoxeHus BUBPOU30NsATOPOB Ha OCHOBE aHanu3a AUHAMWYeCKOro NoBeaeHnsl CUCTEMbI.

5.2 BuGpauuna usonupyeMmomn MawuHbI

Mpy NPOEKTUPOBAHWMM YHUTLIBAIOT CMEKTPasbHbIA COCTaB BMOpauuM MallnHbl, ONpeaeneHHbIi B COoT-
BeTcTBUM ¢ TOCT P MCO 20283-3.

5.3 CobcTBEHHAA YacToTa cUCTEMbl BUBpoMU3oNAaALMK

Onsa cuctembl ogHOKackagHon BMBpon3onaLMmM paccMaTpuBatoT WeCTb HanpaBneHuin ABUXKEHWSA, MO KO-
TOPLIM packnagbiBatoT BblHYKASOLULYI0 CUNY, EACTBYHOLLYH0 CO CTOPOHbLI M30NMPYyEeMON MalunHbl. B ynpoLyeH-
HOM aHanuse konebaHWsi MallvHbl Ha cucTeMe BUOPOM30MALMM B pasHbiX HAaNPaBneHnsxX pacCMaTpuBaloT Kak
He3aBUCUMBbIE, T. €. ONUCbIBaeMble COBOKYMHOCTLIO CMCTEM C OZHOWM cTeneHbio cBoGoabl. Onsa kaxgoro u3
HanpaBneHui OCHOBHas YacToTa Bo3by»aeHus f 4omKHa HE MeHee Yem B V2 pa3a npeBbillaTtbh COBCTBEHHYHO
yacTtoty cuctemsl Bubponsonauwn f, /£, > V2. Mogyne koaddulmeHTa nepegayn nepeMeLleHmsa ot ma-
WKWHBI K doyHAameHTy T 3aBucuT OT BGespasmepHOr YacToTel M KoapduumrerTa noteps M [n = 2&(F / £), roe
& — oTHocUTenbHOe AeMncupoBaHe] B COOTBETCTBMW C (DOPMYON

I 1+ n2 _
q[(f/fn ) - 1]2 +n?

Ha yacTtoTax Bhbiue \Efn MOZyNb KoadpprumeHTa nepegaym T ByaeT MeHblUe eguHWLbl. OTO NOLTBEPX-
AaeT TOT hakKT, YTo C yBenuyeHnem oTHoweHus f/ f, adhdheKTBHOCTL BUBPON3ONALIMK NOBLILIAETCH, NO3TOMY
Npuv NPOEKTUPOBaHUM CUCTEMbI BUGpOU3onaLVKM ee COBCTBEHHYIO YacToTy f, peKkoMeHayeTca aenarsk Mo Bo3-
MOXHOCTU HUXKeE.

Ha 4yacTtoTax Huxe \Efn nepenaBaemMas BUOpaLMsa Npy Hanu4Mn cucteMbl BUBpom3onaumm OyaeT Bollle,
4yeM Mpu ee OTCyTCTBUKM. BecnedcTBue aToro NpoekTUpoBaHMe cucTemMbl BUOpomnsonaumm ans 6opToBoro Bcno-
mMoraTenbHoro 06opyLoBaHMsA B 3HAYNTENbHON CTEMEHW 3aBMCMT OT YacToThl BpalleHWs unn uukna paboTsbl
M30MMpyemMoit MalnHbl. B crnyvyae HM3KOOOOPOTHBIX MallWH NPOeKTMpOBaHUe cucTeMbl BUDponsonsauum npeg-
cTaBnsaeT cobon bonee cnoxHyw 3agaqvy.

CobcteeHHas yacrtoTa f, sBnsieTcs 4acToTon cBo6oAHbIX KonebaHuin CUCTeMbI NMOCTIE CHATUS BHELIHEro
Bo3gencTBuaA. [1ns cuctemMbl ¢ O4HOM cTeneHbo ceoboabl (CM. pucyHok 1) fn, 'y, paccuuTbiBalOT No dhopmyne

T:

(1)

1 [K @)
o \M’

1) B Poccutickoli @edepauuu mpebosaHus k cydosoMy obopydoeaHLro ycmaHoeneHs! PoccutickuM KnaccughurkaLiu-
OHHbIM obuwecmeom U PocculickUM MOPCKUM peaucmpom cydoxodcmea.
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rae K — koadhULUMEHT xecTKocTh, H/m;
M — macca, Kr.
CobcTBEHHan 4acToTa, paccyMTaHHasa no opmyne (2), OomKHa yOOBMNeTBOPATbL TpeboBaHUAM HACTO-
Alero NyHkTa v pasgena 4. B npotuBHoM cny4vae Bbibop BUOPOU3ONATOPOB UMK MX pacrnonoxeHue cnenyet
M3MEHWUTb, & pacyeTbl CUCTEMbI BbIMOMHNUTL 3aHOBO.

e
~

1 — macca M; 2 — npyxuHa ¢ KoadhhuLMeHToM xecTkocTu K; 3 — dyHaaMeHT

PlﬂcyHOK 1 — CxemaTtudeckoe npencraBneHne CUCTeMbI O,D'HOKaCKa,D,HOﬁ BM6PDVI3OJ'IF|LI,VIVI

5.4 BoiGop TMna Bubpounsonatopa

B oBuwem Buae npoueaypa Boibopa COCTOMT B CriedyoLeM.

WMcxomsa v oXugaembiX OWHAMWYECKNX U CTAaTMYECKUX Harpy3ok, onpeaenseMblX KOHCTPYKLUWEeR 1 ycro-
BUAMK paboThbl M30NMPYEMOI MalLKMHBI (€ MAcCom, KPYTALLMM MOMEHTOM), ONpeaensaoT cobCTBEHHYIO YacTo-
Ty cucTeMbl (KOahULUMEHT KeCTKOCTWM) M OTHOCUTENbHOe AeMndupoBaHne, obecneynBalolne KenaeMmyo
CTeneHb CHWKEHWs nepenaBaemMoi Bubpauuin Bo BCEM AManasoHe 4acToT paboTbl CUCTEMBI.

C y4yeToM MOoMy4YeHHbIX XapakTepucTUK BeIBMpaT TunopasMep BUGPOWU3ONATOPOB, BOCMPUHUMAKLWNX
BEC MalUWHbl (ONOPHbIX BUGPOM3ONSATOPOB) U NX KOMMYecTBo. MNpy 3TOM yYMTLIBAIOT, Y4TO NpedenbHble Oomny-
CTUMbIe MepemelleHns BUBpon3onsATopoB B pabodem pexume O0MKHbI NPeBbiaTh amMnnuTyay nepemelle-
HWA Ha PE30HaHCEe CUCTEeMbI.

Lns koppekmHol pabomel cucmeMbl 8UOPOU30NAULU 66C068aS Hazpy3ka Ha 0rnopHsle subpouU30nsamo-
pbl dormkHa y0oenemeopsame yCIo8uio

0,5P, s@spn, (3)
n

a0e P, — HOMUHanbHas Haz2pyska Ha eubpousonsmop € pabodyem HanpasneHuu, H;
M — macca uzonupyemMol MawuHbl, Ka;

g — ycKkopeHue c8o600H020 nadeHus:, g = 9,81 m/c?;

N — YUCMO 0MOPHbIX 8UBPOU3ONAMOPOE 6 cucmeme 8ubPOU30NAUUU MaLIUHBI.

B cnyuyae Heobxodumocmu ebibupatom murnopaamepbl YnopHsLIX eubpou3onsamopos, oepaHudumenel
nepemewjeHull U ux konuyecmeo 0ns obecrneyeHUs CHUXeHUs nepeMeweHull npu MpuinoxeHUUu cmamude-
CKUX U K8a3UCmMamuyecKux ycunul, 8bi38aHHbIX CMamuyecKUMU HaKIMoOHEHUSMU U Ka4kol cyOHa 8 yCiio8usax
BOMTHEHUSA, @ MAaKXe 803MOXHbIMU UMIYIbCHbIMU COMPSACEHUSIMU.

5.5 PacnonoxeHue BUOGPOU3IONATOPOB

PacnonoxeHue BM6DOM3OHHTODOB onpenendArwT C y4eToMm HanpasneHun OelCTBuA BbIHy}K,EIal'OLIJ,EJ;‘I
CWUIbl, Macchl Maonmpyemoﬁ MallWHbl, paCnonoXeHua ee LUeHTpa TAXeCTU, CoOeqUHeHNA MallWHbl C Kopny-
COM cyaHa U ee pacnonoXeHuAa Ha CydHe. BMGDOM3OHHTOpr yctaHaBnmeakdT CUMMETPUYHO OTHOCUTENBLHO
rmaBHON LI,EHTpaJ'IbHOﬁ OCH MHepUunn MallWHbI, 4YTOObI YMEHbLWTb CBA3b MeXQy COCTaBNAKLWNMN BMGpaLI,VWI
B Pa3HbIX HanpaeleHusax.

Tun 1 pacnonoxeHue BVI6pOI43OJ"IF|TODOB 3aBUCAT OT MOJTOXEHNA MallWHbl OTHOCUTEITbHO beH,ElaMEH-
Ta — FTOPU30OHTalrlbHOro Unu nog yrrnom:

4
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a) yalle BCEero Ans ropu3oHTanbHO PacnonoXeHHbIX MallMH UCTNoNb3yloT BUGpon3onsTopsl, paboTaio-
LW1e B BEpTUKaNbHOM HanpaeneHun (CM. pUCYHOK 2);

O _

V4 o4

1 — BnOpousonATop; 2 — MacnsHbIA Hacoc

PucyHok 2 — MNpumep YCTaHOBKM MallWHBI C BEPTUKANbHBIMU BUGPOM30NATOpaMA

6) HaknoHHbIE BW6pOM30]’IFITOpr NCNonb3ywT OAnd prﬂHOFaGapMTHbIX MalWWH C BbICOKO pacnonoXeH-
HbIM LEHTPOM TAXECTU (CM. PUCYHOK 3). Ecnu paccMaTpuBaTbh XeCTKOCTbk HAaKIMOHHOIo BVI6|DOVISOJ'IFITOD8 Kak
BEKTOP, ,EI,EHCTBytOU.LMﬁ B DEIGO‘-IEM HanpasneHnn BMGDOMSOJ'IFITODE, TO XXECTKOCTb CUCTEMBI BI/I6DOM3OHHL]MVI
B Kaxaom Kn3 HaﬂpaBJ’IBHMﬁ Tpex rMmaBHbIX OCEen XKeCTKOCTH onpenendeTcs I'IpOEKLWIQ]ﬁ BEKTOpa eCTKOCTHU
B]/IGpOVISOJ'IHTODEI Ha 3T OCHK.

1

/

\

\

)
2 ]

1 — aewrarens; 2 — subpounsonsTop; 3 — yHOaMeHT

PucyHok 3 — MpuMep yCTaHOBKW MaLUKHbl C HAKMOHHBIMKU BUBPOM30NATOpaMU

5.6 NpoekTupoBaHue cpyHaameHTa

[MpoekTnpoBaHWe hyHAAMEHTA BbINOHAT C Y4E€TOM MAacChl, pa3MepoB W pacnonoXeHUsa U30anpyemMon
MawnHbl. PyHOAMEHT OOMKEH BbITh XECTKO COeQMHEH C KOPMYCHBIMW KOHCTPYKLMAMUW CyOHA U UMETb Makcu-
MarnbHO BO3MOXHYHO XeCTKOCTb. [pakTuKa nokasblBaeT, YTO BXOAHOW MeXaHU4eckui nmnegaHc oyHgaMmeHTa
B AMana3oHe 4acToT paboTsl cucTeMbl BUOPOU3ONALMM OOIDKEH NPEBLILATL MEXaHUYECKUA UMMegaHe BUDpo-
usonatopa B 6—10 pas n 6onee.
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5.7 PacueT cucTeMbl OgHOKackagHow Bubpousonaumm

[Mpy NPOEKTUPOBaHUKN CMCTEMBI BUBpOM30NALMN HEOBXOOMMO CTPEMUTLCA K COBMNAgEHWKD LIeHTpa Txe-
CTW N30MMPYEMON MaLLUHbI W LIeHTPa }KeCTKOCTU CUCTEMbI BUBPOM30MALMM UMW PACNIONOXKEHWIO UX Ha OOHON
BepTUKanbHoW ock. Cuctema BMBponsonAuMy SOmKHA YO40BNeTBOPATh TpeOoBaHNAM MO OTHOLLEHWMIO HW3LLEN
coDCTBEHHON YacToThl K YacToTe Bo30yAeHus 1 obecnevYeHmnto coxpaHeH s CTabunbHOro NoNoKeHNs MaLliu-
Hbl Ha ynpyrux onopax. MNMpouecc pacyeTa MOXET NpeayCMaTpuMBaTh HECKOMBKO uTepauWi ¢ Lenbko obecne-
4YeHuss Hanbonblien achPeKTUBHOCTN BUOPOM30NALMM 1 BKNOYaET B cebs cnenyoLllMe OCHOBHbLIE 3MEMEHThI:

- pacyeT cobCTBEHHbIX YaCcTOT CUCTEMbI BUOPOM30NALMM;

- pacyeT 3KCLEeHTpUCMTETa MeXAy LEeHTPOM THXECTU MallWHbl U LIeHTPOM XECTKOCTU CMCTEMbI BUBpO-
nsonauuum;

- pacyeT OTHOLUEHWI OCHOBHbIX YacToT BO30YyXAeHMA K COBCTBEHHOM YacToTe CMCTEMbI BUOpOU3onsAaLnK;

- pacyeT cTabunbHOCTY MONOXEHWA MaLUKMHBI Ha YNPYTMX Onopax Mpy BCeX BUAAX SKCMnyaTauMOHHBIX KU
aBapUNHbIX BO3OENCTBUA.

6 NpoekTupoBaHmne AByXKackagHon Bubpousonaumm

6.1 O6wme nonoxeHun

,B,ByXKaCKa,EI,Hy}O CUCTEMY BM6DOM30HFILI,VII/I 06blYHO MCNonb3ywT B TOM Cny4ae, Korga o4HOKacKaHadA
cUcTeMa He no3ponseT obecneynTb Tpe6yeM0e CHWXeHWne nepe,u,aaaemoﬁ BMGDELWIVI.

6.2 Bubpauusa nsonnpyemMmon mMallUHbI

Kak u B cny4yae CucTembl O4HOKacKagHoW BI/I6pOVi3OJ'IF|LI,I/IM, BbITIONTHAKT CI'IEKTpaJ'IbeII?I aHanms3 Bmﬁpa—
UK MallkHBI B KaXXO0M U3 pacCMaTprBaeMblX HBI'IpaBJ'IeHMl?I BOOIMNb MMaBHbIX LUEeHTpanbHbIX ocen MHepuun C
Lernb onpenenntb OCHOBHLIE YAaCTOThl BOSGy}K,D,EHVIFI.

6.3 MNpoekTUpoBaHMe NPOMEXYTOYHOW paMbl U (PyHAaMeHTa

MpomexyTo4Has pama gormkHa BbiTb AOCTATOYHO XECTKOW, 4ToObl He nporubaTbes nog AeWCTBUEM
CTaTM4EeCKOWN Harpysku, cozgasaemMoin mawmHon. OcHoBHas cobcTBeHHas YactoTa narnbHbelx konebaHui npo-
MEKYTOUHON paMbl JOIMKHA ObITh BLICOKA, HACKOMBKO 3TO BO3MOXHO, U B NIOOOM crny4vae npeBbillaTh YacTo-
Ty BO3DYXOEHWs, CO34aBaeMOro MalUHOW. [Na HaxoXOeHWs ONTUManbHOW KOHCTPYKLMKW MPOMEXYTOYHON
pambl, obecneynBaollen BLICOKOe 3HaYeHne cobCcTBEHHOM YacToThl KonebaHuii n manoe 3HadeHue koadgu-
LUWeHTa nepefayr Ha OCHOBHBIX YacToTax Bo3byxaeHus, pekoMeHayeTcsl UCNoMNb30BaTh MoAanbHbIA aHanusa
W pacyeT nepegaToyqHON PyHKUMK.

Onsa acbpekTMBHOrO cHMKeHna Bubpaunn, nepegasaemMon MallMHOW, BXOOAHON MeXaHNYeCcKUin UMnenaHc
dhyHOaMeHTa JoMmKeH ObiTb OCTAaTOMHO BbICOK, YEr0 MOXHO O0OWUTLCA, HAanpumep, YBENUYEHWEM TOMLMHbI
ero OMopHON MMNAacTUHBI, K KOTOPOW Kpenutcsa Bubpouzonsatop. MNMpu HeobxooMMOCTU (OyHOAMEHT NMOKPLIBAKT
CNnoemM MaTtepuana Cc BbiICOKMM AeMN(UPOBAHMEM B LENAX CHMKEHUA BUBpaLUn Ha pe3oHaHce.

O hekTUBHOCTL cucTeMbl BUBpouzonaumm ByaeT yBenuinBaTbCa C yBENMYEHNEM MaCcChl MPOMEXKYTOY-
HOW pambl, 0QHAKO NpW 3TOM CreayeT Y4YUTbiBaTb OrpaHUYeHns Ha 0bLLY Maccy CUCTeMbl.

6.4 BbiGop BUGPOU3ONATOPOB BEPXHEr0 U HUXKHETO APYCOB

CucTtema [ByXKackagHoi BUGpoM30MALMM MMeeT ABeHafauaTb cTeneHei ceobofbl. Ecnu OBWKEHUs B
KaXKOOM HanpaBneHun He3aBMCUMbI, TO OCTAaTOYHO PacCMOTPeTb CUCTEMY C ABYMS cTeneHaMu ceoboabl Ans
Ka)goro HanpasneHus. [Npy NnpaBunbHOM BbiGope }ecTKoCT BUGPOM3ONATOPOB BEPXHETO U HUKHErO SIpYcoB
coBCTBEHHbIE YacTOThl CMCTEMBI ByayT HAXOAWTLCS B Y3KOM MOMoce YacToT, He coBrnaaas Mpu 3TOM ¢ OCHOB-
HEIMK YacToTamu Bo3ByxaeHus. [Ina kaxOooro M3 HanpaeneHuin cobcTBeHHas YacToTa CUCTEMbI JOMKHA ObITh

He MeHee Yem B V2 pas HWKe OCHOBHOWM 4acToThbl BO3GYKaeH!s.

Bubpouzonsauus 6yaeTt adoheKTUBHOM TOMbKO HAa YacToTax, NPeBbillaoLWUX BeICLLYI0 U3 ABYX COBCTBEH-
HbIX YacTOT CUCTEMbI, KOTOpasi 06bIYHO ONpefenseTcs pe3oHaAHCHBIMYU KonebaHUAMU NPOMEXYTOUHON pamebl.
YBEnMYeHneM Macchl NPOMEXYTOUHOM pambl 3Ty Y4acTOTy MOXHO MOHU3WTL. Tpu 3TOM Ype3MepHbIe nepe-
MELLEHMA CUCTEMbI A0MXKHbI BbiTh NpenoTepalleHbl orpaHnynTenamu. OBbIYHO CambiM MPOCTbIM CNocoGoM
NMOHU3NTL COBCTBEHHbLIE YaCTOThl CUCTEMBI M YNY4YWWUTL Kad4ecTBO BMOPOM3ONALUK ABNSETCA YMeHbLUeHue
ECTKOCTM BUBPOM3ONATOPOB HXKHETO sipyca.
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6.5 PacnonoxeHue BUGpoOn3onNaATOpOB

B oTHOWweHWK YCTaHOBKK BI/I6DOVI3OJ'IF|TODOB crnenyrT nonoXeHnam 5.5.

6.6 Bubpounsonauma HeCKONbKUX MaLLUH

WHoroa npu HeoBxOoAMMOCTM W30MMPOBaTh rpynny MallvH LenecoobpasHo YCTAHOBUTb WX Ha 06Lyto
MACCUBHYK NNaTopMy, M30NMpOoBaThk KaXAyr MalUMHY OT MNaTgopMbl, a camy nnaTopMy — OT OMNOPHOW
KOHCTPyKUMK. B 3TOM criyyae nnatdopma siBMseTcs NPoMEeXyTOMHON paMoi AByXKackagHoi cucTeMsl BUBpo-
M30MALWK Cpasy Ans HECKOMNBKUX MallvH. Takoe pelleHne no3BonnT CHU3NUTL OBLLYH HarpysKy Ha Kopnyc cya-
Ha. Mpu aToM nnatopma He OoMKHa UMETb COBCTBEHHbIX PE30HAHCOB B AMana3oHe 4acToT Bo3ByXKaeHWs.
Mpy HEBO3MOXHOCTMW BhIMOMNHWUTL AaHHOe TpeBoBaHWe B MeXaHUYEeCcKy CMCTeMy BBOAAT BbICOKOe AeMndu-
pOBaHue.

6.7 PacuyeT cucTeMbl gByXKackagHoOW BUBpoM3sonsaumum

PacueT cuctemMbl [BYXKackaaHoW BubponsonsaumMm BknoyaeT B cebs cnefyoline OCHOBHbIE 3MEMEHTHI:

- pacyeT cOBCTBEHHBIX YaCTOT CMCTEMBI BUOPOM30MALMN U NepeaaTodHon hyHKUMM OT MalUWHBI K yH-
OaMeHTY;

- MOZanbHbIA aHanu3 M pac4yeT KOHCTPYKTMBHOM MPOYHOCTU NPOMEXYTOHYHON pambl;

- pacyeT cTabuibHOCTWU NONOXKEeHUST MallWHbl MPY UCNOMb30BaHUKU CUCTEMbI ABYXKackagHoW BUOpPOM30-
NALMN.

CxemaTM4yHO cucTema [BYXKackaZHoW BUOPOM3ONSALMM AMNS O4HOMO HanpasneHus OBMKeHWs uzobpa-
KeHa Ha pucyHke 4. B Takon cucteme macca M, MalwmHbl COEAMHEHA C OMOPHOM KOHCTPYKUMen Yepes Aga
YNpyrux anemeHTa (NpyxuHbl) C KO3 dULMEHTaMU XeCTKOCTU Ky 1 K, 1 MPOMEXYTOUHYI0 pamy maccon M.
B daHHOM criyqae yeHmp xecmkocmu oboux kackadog cucmeMbl 8UBPOU30IAYUU Nexum Ha 0GHoU 8epmu-
KanbHOU OCU C UeHmMPOoM MsxXecmu u3oaupyemMol MalluHbl.

4\% //5

1 — macca M,; 2 — npyxuHa ¢ Koath(HULIMEHTOM KeCTKOCTU K, ; 3 — Macca My, 4 — NpyuHa ¢ KoahULMEHTOM XeCTKoCTU Ko
5 — dyHoameHT

PI/IcyHOK 4 — CxemaTn4yeckoe npeacrtaBneHne CUCTeMbl ,quxKac:Ka,quﬁ BVIGPOVISOHHLMH

Cuctema, H306D8}KEHHBH Ha PUCYHKe 4, UmeeT OBe cTeneHn ceobogbl, KOTOPbIM COOTBETCTBYHOT cob-
CTBEHHbIE 4YaCTOThbl f1 n f2, paccHnTbiBaemMble Mo cbopMynaM:

1
f1=f1’(C+JCQ—R2]2, (4)

1

fzzﬁ(c-m)? (5)

roe
2C=R?+ 1+ K /Ky; (6)
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R (7)

A = . ®)

21 M1 iﬁ"i
Ky Ka
’ 1 K1+K2
fp =— |——=.
2 27:1; M, (9)

dopmyna (8) onpenenset cOOGCTBEHHYIO 4aCTOTY CUMCTEMbI, U300paXXeHHOW Ha pUCYHKe 4, B OTCYyTCTBME
MPOMEXYTOMHOW Macchl (MPYXWHbI COeAVHEHbI APYT C APYroMm).

®opmyna (9) onpeagensier cobCTBEHHYO 4acToTy konebaHwii maccel M, npu ycnosun, 4To macca M,
MONHOCTBI 3aTOPMOXKEHA.

CobcTeenHasn vactora f,, onpegensiemas no gopmyne (4), bynert sceraa seiwe u fi, u f,. CobereeHHan
yacTota f,, onpefensiemas no gopmyne (5), 6ynet sceraa Hxe u fj, n .

Ecnu pesynerathl pacyeTos cOBCTBEHHbIX YacToT He ByayT yaoeneTsopaTe TpebosBaHmam 6.4, npoueay-
py MPOEKTMPOBaHWUSA criedyeT BbIMOHWTL 3aHOBO.

MNpuMep cUCTEMbI ABYXKacKagHOW BUOPOM30ONALMM NOKasaH Ha pUcyHke 5.

= 6 5

DO 0000, |
AARARANAAAARR |

OO0 | 11| P

i

—L 31 ,E:E:E:EHE\EE_.
1 — Bubpon3onsaTop BEpXHEro Apyca; 2— NpoMexyTo4Has Macca; 3— BUBPOM30NATOp HIKHEro Apyca; 4 — orpaHu4nTeNb NePEMELLIEHNS;
5 — reHeparop; 6 — AU3enbHBIA gBUraTens

PucyHok 5 — lMpumep cucTembl AByxXKackagHon BUBpousonaumm
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MpunoxeHune A
(cnpaBo4yHoe)

OHPBAEHEHME Pe€30HaHCHbLIX YaCTOT CUCTEMbI BMGPOM3OJ‘IHIJ,HVI MalWWHbI

A.1 Obwme nonoxeHUnA

Bosbyxaaemble pe3oHaHChl ABMAKTCA YacToN NPUYMHON NOBLILLEHHOW BUBpaL My MalluHel. PesoHaHc umeeTt mecto
B Cny4ae, Korga 4YacToTa Bo30yKaeHWs1 COBnagaeT ¢ CODCTBEHHOIM YacToTol cucTembl. Beicokas BMOpaumnsa Ha pe3oHaHce
MOXET MPMBECTU K NOBPEXOEHNID CaMOW MallWHbl U CBA3aHHOTO ¢ Hell 0bopyaoBaHus, YTo onpeaenseT HeobxoauMOCTb
MPUHSTUS Mep Mo NpeaoTEpaLLEHWUIO ABMNEHWS pe3oHaHca.

Mpexae Yem BbINOMHUTE Kakme-nubo OencTBUS MO OTCTPOWMKE OT pe3oHaHca, peKOMEHAYETCS BbIABUTL €ro aKcne-
pPUMEHTanNLHO OAHUM U3 U3BECTHBIX METOAOB. BLICTPBEIMU U MPAKTUYHBIMK cnocobamMu BLISBNIEHUS PE30HAHCOR SBMNAKOTCA
UCMNbITaHUA Ha Bblbere MallWHbl M UCTIbITAHMA C UCKYCCTBEHHbBIM MMMYNbCHBIM BO3BY:KaEHNEM.

A.2 UcnbiTaHKA Ha Bblbere

Ecnv KoHCTpyKUMA MalluvHbI AOMYCKAET M3MEHEHME YacToThl BpaLLeHUs poTopa, TO AN NOoWCcKa YacToThl pe3oHaHca
cucTeMbl BUBPOM3ONALIMWN MOXKHO NNaBHO U3MEHSITE YACTOTY BpPaLLEHWUS OT €8 HWXHERN [0 BEpXHEW rpaHuLbl unu, Haobo-
pOT, OT BEPXHEW rpaHunLbl 40 HWXHEeN. Ha npakTuke, ogHako, 4acTo UaMeHeHWe YacToTel BpallleHns potopa obecneqynsanoT
OTKIIOYEHWEM MaLUWHBI. [1py 3TOM UCMONBL3YKOT ABE PA3HOBUAHOCTW METOAA WUCTLITAHWA Ha Bhibere: ¢ yaepaHneM nuko-
BOTO 3HAYEHWUSA U C onpeaerneHMem ckadka gaabl.

Mpw UcnbITaHWU C yaepaHUEM NMKOBOTO 3HAYEHWS UCMONb3YT M3MepeHnsa BUOpaLumM MallnHbl B NpoLecce Bhibe-
ra ¢ npuMeHeHneM hyHKLNW YOEPKaHUA NMKOBOTO 3HAYEHWA Ha BCeM Nepuoae namepeHuin. B oTcyTcTBMe pesoHaHca npu
Bblibere HabnogaeTcs paBHOMepPHBIW cnag Bubpauun. Ecnv e B Kakor-To MOMeHT HabrogaeTcs pe3kui cka4vok Bubpa-
UuK, TO, CKOpPEee BCEro, 3TO ABNSETCSH CNencTBUeEM Bo30BYKOEHUs pe30HaHca, U CKOPOCTb POTOpa, Ha KOTopoW Habnaancs
CKa40oK, COOTBETCTBYET 4acToTe pe3oHaHca.

Mpu ncnelTaHuM ¢ onpegeneHMem ckadka dasbl MCMoNb3yT M3MEPUTENBHYIO annapaTypy, NO3BONAKLLY KOHTPO-
nupoBaTte ¢ady curHana subpauum. Ckavok dasel Ha 180° cBMOETENLCTBYET O NPOXOXAEHMM COBCTBEHHOWM YacTOThl CU-
CTEMBI.

A.3 UcnbITaHusa ¢ UCKYCCTBEHHLIM UMMYMNbCHLIM BO30YyXAeHUEM

B MCNbITaHWM JaHHOTO BUAA aHanuaupylT OTKIMK CUCTEMbI HA yaapHOe BO3AEWCTBKE, YTO NO3BONSET ONpenenuTs
MOkl M COBCTBEHHLIE YaCTOThl BUBpaLUuu.

Vcnbitanua nposogAT npy HepaboTtawen mMalnHe. Yoap uamepuTeribHbIM MOMOTKOM MO KOHCTPYKLUMW MaLUWUHBbI
no3sonseT Bo3byanTs OTKIMK B LUMPOKOM AMAnasoHe YacToT U Mo MUKaM B CrEKTPe OTKMUKA, COMPOBOXKAAIWMNMUCA CKad-
Kamu passbl, BbISBUTE PE30OHAHCHLIE YaCTOThI.

OB6bI4HO ANA UCKYCCTBEHHOTO MMMYNbCHOMO BO3BYXOEHWSA WCMONb3YIOT MHCTPYMEHTANbHbIA MOMOTOK, Ha yaapHOM
KoHLe (B0FiKe) KOTOPOro UMeeTcA AaTuuK curbl ). Ha KOHCTPYKUMIO MaLLMHB YCTAaHABMMBAETCS akcenepoMeTp Ans peru-
CTpauMu yOapHoro OTKMMKA. 3TO NMO3BOMAET BbINOMHUTE CUHXPOHHYIO 3aMUCh CUTHAMOB BLIHYKOAKLWER cunbl U BUGpauu-
OHHOTO OTKNKKa. Bo M3bexxaHue nponycka BO3MOXKHBLIX PE30HAHCOB YAapbl HAHOCAT B PasHbIX TOUKAX KOHCTPYKLMM.

1) fonyckaemes Gna uaMepeHUs cursl UCMOML306aMb aKceriepoMemp, yomaHaenueaeMsill Ha MblTbHOU Yacmu
UHcmpyMmeHmarneHo2o Monomka (ecm. FOCT P 59368.5—2021, npumeyaHue 2 k 1. 5.2).
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Mpunoxenue OA
(cnpaBo4Hoe)

CBE,D,EHMH O COOTBETCTBMU CCbINOYHOIro HaLUMOHANbHOIO CTaHpaapTa MeXAyHapoaHOMY CTaHAAapTy,
ncnonb3oBaHHOMY B Ka4YeCcTBe CCbINMOYHOIro B NpuMeHeHHOM MeXAayHapoOoHOM CTaHAaapTe

Tabnuuya JA1

BETCTBUA CTaHOapTa:

IDT — MOEHTUYHBIA cTaHgapT.

OBosHadeHie cchinodHoro Crenetb Obo3HavyeHne U HaUMeHOBAaHWE CCbINOYHOro MeXAyHapoaHoro ctaHaapTa
HALWMOHANBHOIO CTaHgapTa | COOTBETCTBUS
[OCT P MCO 20283-3 IDT 1ISO 20283-3:2006 «Bubpauwns. MamepeHus Bubpauun Ha cygax. YacTtb 3.
MamepeHus eubpauum cygoeoro obopynoBaHus Nepes ero yCTaHoBKOW»
Mpnmeyanune — B HacTosAwen Tabnuue MCNonb3oBaHo criedylolwee ycrnosHoe 0603HavYeHne CTeneHn CooT-
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Bubnuorpadcun

[1] MCO 20283-5 Bubpauwnsa. MamepeHua Bubpauumn Ha cygax. Yacte 5. PykoBogcTBo no uamepeHuo, npea-
CTaBMNEeHMWIO U OLeHKe BMBpauMK, BO3OSNCTBYIOLEN Ha YenoBeKa Ha NacCaXMpCKUX 1 Topro-
BbIX cygax!) (Mechanical vibration — Measurement of vibration on ships — Part 5: Guide-
lines for measurement, evaluation and reporting of vibration with regard to habitability on
passenger and merchant ships)

[2] MCO 10816 (Bce yactn) Bubpauwnsa. OueHka BUBpaLMOHHOIO COCTOAHWMA MalUKH Mo pe3ynsrataMm U3MepeHUin Ha He-
BpalLatoLLmxcsa yacTtax 2) (Mechanical vibration — Evaluation of machine vibration by mea-
surements on non-rotating parts)

1) PekoMeHOyeTCS NPUMEHATL rapMOHWM3MPOBAaHHLIN cTangapT TOCT P UCO 20283-5—2023 «Bubpauus. Pyko-
BOACTBO MO U3MEPEHWIO, NMPEACTABINEHWIO U OLEHKE CyO0BON BUOpauuM, BO3OENCTBYOLWEN Ha YenoBeka. [Naccaxumpckme
W TOProBble cydan.

2) Cepus mexayHapoaHeix ctaHaapTtos 1SO 10816 3ameHeHa Ha 1ISO 20816. PekomeHAyeTcA NPUMEHSTE rApMOHM-
3UpOBaHHbIE CTaHdapThI:

- TOCT P NCO 20816-1—2021 «Bubpauua. MamepeHua Bubpauum U oueHKa BMOpaLWMOHHONO COCTOSAHUA MaLlWH.
Yacte 1. ObLLee pykoBOACTBOY;

- TOCT P NCO 20816-3—2023 «Bubpauusa. MamepeHua Bubpauum U oueHKa BMOpaLWOHHOMO COCTOAHWSA MaLlUWH.
Yactk 3. MNMpomblluneHHoe 060pyaoBaH1e MOLLHOCTLI0 CBhIe 15 kBT 1 yacTtoToi BpaleHus ot 120 o 30 000 mun—"»;

- TOCT P NCO 20816-4—2022 «Bubpauus. MamepeHus Bubpauum U oueHKa BMOPaLWUOHHOMO COCTOSAHWSA MaLUWH.
YacTtb 4. [a3oBbie TYpBOUHbI C rMApaBnuYeckuMy NoALLMIHUKaMKU MOLHOCTBIO cBbille 3 MBT»;

- OCT P NCO 20816-8—2023 «Bubpauna. MamepeHns Bubpaumm 1 oueHka BUOPaLMOHHOIO COCTOAHUS MaLUMH.
YacTb 8. [NopLlHEBLIE KOMNPECCOPHbBIE YCTAHOBKUY;

- [OCT P NCO 20816-9—2023 «Bubpauus. MamepeHna subpaunn M oueHka BMOPaLWMOHHOINO COCTOAHNA MalUWH.
YacTte 9. 3ybuatkle pedykTopbl».
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YOK 629.5.01:534.1:006.354 OKC 47.020.01

KniodeBble crnoea: cyaa, Bubpauusa, BMGpon3onsuus, ogHokackagHaa BUOpou3onsuus, AByxKkackagHas BuG-
pPOM30NSALNA, MPOEKTUPOBAHNE, UCTIbITAHWSA
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