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BMNJIUB BIGPALIA HA
E®QEKTUBHICTb POBOTU ABUTYHA
BHYTPILLHBbOIO 3roPAHHA

L7 cmamms npucesideHa 8UBYEHHIO erfiusy eibpauit Ha
egpekmusHicmb ma HadiliHicmbs pobomu OguayHa 6HympiuHb020
3eopaHHs ([B3). Aemopu OemarnbHO po3erisidarme 8eslUYUHY
gibpauili, sika 8UHUKaE eHacniook pobomu dsueyHa ma ii MoXxruei
Hacsidku Or1s1 Pi3HUX KOMITOHEHMI8.

Cmamms pogensidae cydacHi Memodu aHanidy eibpauit ma
IXx ernnue Ha pi3Hi munu  MexHIYHUX cucmeM, BK/IYaroyu
efiekKmpomexaHiyHe, 2i0poMexaHiYHe ma  meryioeHepaemuyHe
obnadHaHHs. [JocnidxXytombCsi mexHosio2il 3MeHWeHHs gibpauit ma
IxHe enpoesadxeHHs Onsi niOBULEHHS eeKMUBHOCMI MEXHIYHUX
cucmem.

LlocnioxxeHHs1 makox ekroyae 8 cebe po3arisid MOXIIUBUX
mexHoroaili ma iHHogauil, CripsiMO8aHUX Ha 3MEHWEHHS eriugy
gibpauili Ha pobomy deuzcyHa, mMaKkux SIK BUKOPUCMaHHSs
amopmu3amopig, onmumisauis KOHCMPYKUii ma 6UKOpUCMaHHSs
HOBIMHIX Mamepiariis.

3okpema, cmamms aHanidye 6UKOPUCMAaHHS HOBIMHIX
mamepiarnig Onsi pedykuii eibpauiti, po3pobKy cucmem KOHMPOIIH
ma OiaezHOCMUKU, @ MaKkoX eus4yae eriug eibpauill Ha J1o0CbKe
300pos’'ss ma  HaeKoNuwHe  cepedosuwie.  3asHavyaembCs
saxknusicmb epaxyeaHHs 8ibpauiliHux acriekmis y rpoueci dusadHy,
ekcriiyamauli ma nidmpumMKu mexHiYHo20 obsiaOHaHHS. BucsimneHi
MoXugi  Hacrioku Oris  MOYHOCMI  8UMIPHO8aHb,  E€/1eKMPOHHOI
cmabinsHocmi ma 3a2arnbHoi eghekmusHocmi yripasniHHs. Aemopu
MPOMOHYIOMb  MPaKMUYHi  pilueHHsT  Onsi 3MEHWeHHsT  Uux
He2amueHUx ernueis, 30Kpema 8UKOpUCMaHHS iHHOo8auilHUX
mexHos1oaili ma po3pobku 800CKOHAIEHUX CUCMEM e5IeKMPOHIKU.

Lia cmamms crnpsiMosaHa Ha IHXeHepHy ma Haykosy
CrifIbHOMY, @ MakoX Ha haxieuis, siKi 3aujkasneHi 6 nid8UUEHHI
eghekmusHOCMi MexHIYHUX cucmeM ma pPo3yMiHHI ernusy sibpauiti
Ha ix ¢pyHKUioHysaHHs. BucHosku ma pekomerOauii, HadaHi & uili
cmammi, MOXymb 6ymu eukopucmaHi 0551 nodarnbuwux 0oCTioOXeHb
ma po3pobok 8 2asy3i 8ibpauitiHoi mexHiku ma mexHosnoail.

Knro4doei cnoea: epekmusHicmb, aHaniz  eibpauil,
pedykuis 8ibpayiti, KOHMPOIib, Mamepianu, 0briabHaHHs

CepiiosHicTe  nNpobrnemMu  MiACKMINIOETHCA

iHOyCTpianbHOMY nangwadpTi, Ae  TEXHOMOrYHi
BUpILLEHHS HabyBaloTb BCe OinMbLUOrO 3HAYEHHS,
nUTaHHA BMAnMBY  BiOpauin Ha  edeKTUBHICTb
TEXHIYHOro  OoOnagHaHHA CcTae  Haa3BUMYamHO
akTyansHum. Bibpauji, Wo BMHMKaOTL BHACMOOK
pPOBOTY PIBHOMAHITHMX MALLWH | MEXaHI3MIB, MOXYTb
BUKIMKaTM CEpro3Hi Npobnemu, siki BNNMBalOTb SK
Ha TexHiYHi XapaKTepuCTUKM OBnagHaHHs, Tak i Ha
300poB'A Ta 6e3neky npaLiBHUKIB.

[NoTeHuinHi Hacnigkn BKIHOYalOTb
MOTiPLUEHHST  AKOCTi  BUPOOHMLTBA, CKOPOYEHHS
TEPMIHY ~ Crykbu  TexHiyHoro  obriagHaHHS,

NOBULLEHHS PU3WKYy aBapii Ta, WO He MeHLU
BaXXNNBO, MOXE BUKIMKATW HeraTuBHI BNNVBU Ha
isnyHe Ta nNcmxivyHe 340pOoB'a onepaTopis.

23

pi3HOMaHITHICTIO  BibpauinHux mkepen -  Big
TPaHCMOPTHMX 3acobiB i MPOMMCIIOBUX MaLUMH [0
obnagHaHHaA  Ans TOYHOTO  MO3MLOHYBaHHSA
BMPOOHMYMX  mpoueciB.  Bpaxosytoun  LUMPOKMNA
CMeKTp 3acTocyBaHb TEXHIMHOrO  oGnagHaHHs,
BaXNMBO po3rnsggatyv i ONTUMi3yBaTy  BMMAvB
BiObpauin  ans 3abe3neyeHHs HEe  TiNbKku
edpeKTMBHOCTI BUpPOOHULTBA, ane N 30epekeHHs
BapTOCTi obnagHaHHsA Ta 3abe3nedeHHs Gesneku
npauiBHUKIB.

AHaniz  ocmanHix  ny6nikayia i
dociiokeHb. OCTaHHI HayKkoBi [OCHIQKEHHS B
ranysi BnnuBy BibpaLin Ha ePeKTUBHICTb TEXHIYHOIO
obrnagHaHHA CTanu BaXKNMBMM €TaroM y PO3yMiHHi
uiei npobremyn Ta BW3HAYEHHI cCTpaTerin  ons
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nofonaHHa  BiOpaLiMHWMX BUKIUKIB B CydacHi
NPOMMCIIOBOCTI.

OaHum 3 KNIYOBMX HaNPSIMKIB AOCHIMKEHD
€ BM3HA4YeHHs BMMUBY Bibpauii Ha pisHi TUMK
TexHiyHoro obnagHaHHsA.  BucBiTNeHi  ocTaHHi
OOCSArHEHHS B LIbOMY HaNpsSMKy AO3BOMSAOTh finLie
pO3yMiTM MexaHi3Mu B3aemopii Mix Bibpauismn Ta
KOHKPETHUMW BUOAMM MALLUWH, LLO € KIMHYOBUM OJ1s1
po3pobkM  eheKTMBHUX  CTpaTerini  ynpaeniHHS
BiOpaLuismu.

3HaYHMI  iHTEPEC TaKOX  BUKIMKAKOTb
OOCNIMKEHHS  WOOO0  BMKOPUCTAHHS  HOBITHIX
mMaTepianis  Ansa  3MeHWeHHs  Bibpauii Ta
amopTm3adii. BBegeHHs aganTMBHMX MaTepianiB Ta
nigxogie [0 1X 3acTOCyBaHHA B MPOEKTYBaHHI
TEXHIYHOro obnagHaHHA OO03BONSAE  3MEHLUUTU
BNNMB BiOpauUin Ha cucTemy, NIOBULLYIOYM TUM
camvM ePeKTUBHICTb Ta TPUBATICTb CNyx0oWn.

LLle oaHieto KnMOYOBOKO TEMOK B OCTaHHIX
OOCIKEHHAX € BMNMB BiOpauin Ha 300poB's
npauiBHKKIB Ta po3podKa iHHOBALIHNX MeToAiB NS
3MEHLLEHHS! HeraTuBHMX Hacnigkie. OujHka BnNnvBy
BiOpauii Ha nOCbKMIA OpraHiaM Ta po3pobka
3axonie Gesneks Ta 3axucTy cranm  00'ekToMm
IHTEHCVMBHOrO ~ [JOCMMKEHHS, CNpsIMOBAHOro  Ha
CTBOpEHHS Binbll 340poBKX Ta 6e3nevHuMx ymoB
npawj.

Ocobnvea yBara npuainseTscA
BUKOPWUCTAHHIO Cy4YacHux TEXHONNOTIN ans
BUSIBMEHHS Ta MOHITOPWHIY BibpaLin. 3acTocyBaHHs
AaTyvKiB, CUCTEM LUTYYHOro iHTENeKTy Ta aHanisy

JaHuWX [03BOMnsdEe po3pobuTy nepedoBi MeToaum
BUSIBMIEHHST Ta  MNPOrHO3YBaHHA  BibpauiiHMX
npobnem.

3aranbHui BMCHOBOK 3 OCTaHHIX

OOCrifKEHb norsrae B TOMy, WO PO3YMiHHS BNNVBY
BiOpaui Ha TexHiYHe obnagHaHHA cTae Bce Ginblu
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KOMMIEKCHUM Ta AeTanizoBaHUM 3aBASKA HOBUM
TEXHOMOMYHMM  MOXIMBOCTAM  Ta  MUBOKOMY
HaykoBoMy aHanidy. OTpyvMaHi pesynbTaTv MaloTb
BaXNMBE 3HAYEHHs Ans NOAanbLIOro PO3BUTKY
TEXHIYHUX CTaHAapTiB, CTpaTerii ynpasniHHA Ta
Oy3alriHy TexHiYHOro obragHaHHs Ans onTuMisadii
noro po6oTu B ymoBax BibpaLinHoro
HaBaHTaXXEHHS.

Mema JdocnidxeHb. OCHOBHOH METOH
LbOro AOCMiMKEHHS € peTenbHUA aHanis Ta
cucTemMaTtu3alis BrnmMBY BiOpauii Ha  TEXHiYHe
obnagHaHHs, BU3HAYEHHS KITIOUYOBMX (DAKTOPIB, LLO

BNNMBaOTb Ha Len npouec, i BUPOBMEHHS
pekoMeHOauii  ans  nokpalleHHs  edeKTUBHOCTI
pobGoTn  TexHiyHOro obnagHaHHA B ymoBax
BibpaLinHoro cepeaosuLLa.

BuknadeHHs1i OCHOBHO20  Mamepiasy.
OcrtaHHi  pocnimpkeHHs  mublie  OOCnimKyoTb

OVHaMiky Bibpauiv Ta iXHill BB Ha KOHKPETHI BUAW
TexHiYHOro obnagHaHHs. B3aaemopgiss mik Bibpauismn
Ta Pi3HMMKN KOMMOHEHTaMK 0OnagHaHHS € CKIagHUM
di3nYHMM NPOLLECOM, SIKMI BapTO AeTanbHO BUBYMTU

anst  ePeKTMBHOrO  ynpaeMiHHA  BibpauismMu  Ta
3abe3neyeHHs onTUManbHoI npawue3gaTHOCTI
obnagHaHHA. Po3rnaHeMO OCHOBHI  acnekTun L€l

B3aeMOfil Ta HaBeJeMO XapakTepucTuku B Tabn. 1.
Bucoka iHTEHCMBHICTL BiDpaLin MOXe CrpuU4nHATU
3HOC Ta pedopmauii  CTPYKTYPHUX — €NemMeHTIB
obnagHaHHsA, WO BMAMBaE Ha iXHWO TpUBaniCTb
cnyxon. EkctpemaneHi Bibpalii MOXyTe Npu3BoaUTM
00 PYMHYBAHHSI KOHKPETHMX KOMMOHEHTIB KpiM TOro
MOXYTb NPU3BOAUTU [0 PO3roMdYBaHHS PYyXOMUX
YaCTWH, WO BMfMBAE Ha TOYHICTb Ta edeKTUBHICTb
poboTK  MexaHiamiB. TakKoXX BOHW  CMIPUYUHATU
Jerpagauito  enekTpoHHWX KOMMOHEHTIB, Lo MOXe
BNNMBaTWM Ha TOYHICTb CEHCOpPIB  Ta  iHLIKMX
€NEKTPOHHMX CUCTEM.

Tabnuuga 1. Baaemogisa Mix BibpauisiMu Ta KOMNOHEHTaMKU obrnagHaHHS

Kateropis

Bnnue Ha KOMNOHEHTU 0ONaaHaHHA

CTpYKTYpHi enemeHTu

3Hoc, gedopmallii, nonamaHHs

Pyxomi 4yacTuHm

306in MexaHiamiB, po3rorgyBaHHsi, 3puB 3'egHaHb

EneKkTpoHHi KOMMOHEHTH

[Jerpagauis, BTpatu curHany

EdekTnBHICTb cuctemm

[MoripLeHHs NPoAyKTMBHOCTI, MigBULLEHHS CMIOXMBAHHS eHepril

AHani3 uux acnekTiB B3aemogii Harorollye
Ha  HeODXiOHOCTi  peTenbHOTO  BMBYEHHA  Ta
ynpaeniHHS BiOpauismm ans 3abe3neyeHHs
HagiHOCTi, e(eKTMBHOCTI Ta TpMBarnocTi CryXou
TEXHIYHOro obnagHaHHs.

MatematnyHo onucatM B3aEMOiI0 MK
BiOpauisiMn Ta Pi3HUMM KOMMOHEHTaMWN 0BNagHaHHS
MOXXHa 3a JOMOMOIOH0 PIBHSIHB PYXY Ta MOAESOBAHHS
MEXaHIYHNX Ta EneKkTpUYHMX CcucTeM. 3aranbHe
PiBHSHHA pyxy moxe Oyt npencraeneHe y oopmi
Jpyroro nopsiaky, e m - maca, ¢ - koedilieHT
amopTu3alii, k - >opCTKiCTb.

mx"+c X +k x=F()m x"+c x +k x=F(t) 1)
Onsa onmcy B3aemoAii MK pyXoMyMmu
YacTMHaMM  MOXHa  BMKOPWUCTOBYBAaTW  PIBHSHHSA

24

HbloTOHa Ta BpaxoByBaTW B3aEMOAiHO 30BHILLHIX CUN
Ta CUN BHYTPILLHIX TEPTS YW )KOPCTKOCTI.
M Ui=F 306t FeHympmi Ui=Fs0ent FeHymp (2)
[Ona enekTpuyHux Komic B3aemogjlo 3
BiOpaLisiMy MOXHa BMPa3nTX Yepe3 3MiHY Onopy 4u
EMHOCTI BHacnigok Aecpopmadiin, BMKOPUCTOBYHOUM
BiOMOBIAHI PIBHAHHA €NEKTPUYHOrO Kora.
V=I(R+AR)V=I(R+AR) (3)
[Ona BusHayeHHA edEKTUBHOCTI CcuUcTeMun
MOXHa BWKOPWCTOBYBATU PI3HOMAHITHI  MOKa3HWKW,
Taki sk koedpiuieHT kopucHoi gl (KKO), skun
BM3HAYaETLCS SK BiAHOLLEHHS KOPVCHO
BMKOPUCTOBYBaHOI eHepril A0 BCiel BXiAHOI eHepril.
KKO=KopucHa eHepris Buxoay/BxiaHa eHepris
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Lli dopmynn € saranbHMMK nigxogamu Ta
MOXyTb OyTM apjanToBaHi B 3anexHOCTi  Bif
KOHKpeTHOro  ob'ektTa  OOCRiMpKEeHHs Ta  1oro
Xapaktepuctuk.  BaxnuBo  BpaxoByBaTu,  LO
B3aemofia Mpk BibpauisMu  Ta  KOMMOHEHTaMu
obnagHaHHA MOxe OyTn fOyxe CcKkrnagHow, | B
pearnbH/X CUCTEMax MOXe 3Haaobutucs uducenbHe
MoZesntoBaHHA Anst TOYHOro aHaniay Uiel B3aemog;i.

ma mexHorsog2isax
2024

MartemaTtnyHe BN3HAYEHHSA BENNYMHU
BibpaLin 3a3Buualr BKNOYaE amnniTydy, 4actoty Ta
BMpa3 AOns XapakTepusauil ¢opMu KonvBaHb (puc.
1,2). Y 1abn. 2 HaBefeHi OCHOBHI BenNUYnHW BibpalLlivi
ONst  pi3HWX KOMMOHEHTIB [ABWUINyHa BHYTPILLHBLOrO
3ropaHHs.

Tabnuus 2. Bnnve Bibpauin Ha YacTUHW OBUIyHa BHYTPILUHLOIO 3ropaHHs

KoMnoHeHT aBuryHa AmnniTyaa YacTtoTa dopma konveaHb
BiGpauin (Mm) Bibpauin (My)

Kopnyc gsuryHa 0.1-1.0 5-50 CwuHycoiganbHa, MOXINBI PE30HaHCHI
edekTu.

MopwwHi Ta nopwHesi | 0.05- 0.5 10-100 CwuHycoiganbHa, MOXIMBI aMnIliTygHi Ta

KinbLs ¢a30Bi KONMBaHHSI.

KoniHyactui Ban 0.2-2.0 20 - 200 CuvHycoiganbHa, MOXNUBI FapMOHIKK.

MigwmnHukm 0.05-0.2 50 - 500 CwuHycoiganbHa, MOXNMBI aMnniTygHi Ta
¢a30Bi KONMBAHHS.

Cuctema 3malleHHs 0.1-0.5 5-50 CuHycoiganbHa, MOXNUBI pe3oHaHCK.

BnyckHa Ta BunyckHa | 0.05 - 0.3 10 - 100 CuvHycoiganbHa, MOXNnBI aMnniTy4Hi Ta

cuctemm ¢a30Bi KONMVBaHHS.

EnekTpoHika Ta 0.01-0.1 100 - 1000 Amnnityaa moxe 6yTu H13bKOMW, ane

OaT4YUKM MOXIVBa BMCOKa YacToTa.

Lli BennuuMHun € nuvwe 3aranbHUMKU  BpaxoBYBaTW, WO BenuuuHa Bibpauin moxe 6yTn
OpieHTMpaMn Ta  MOXyTb  3MiHIOBAaTMCS B  pO3rNsiHyTa B KOHTEKCTI cTaHgapTiB Oesnekn Ta

3anexHocCTi Big TMny ABUryHa, horo pobo4vmx ymos,
KOHCTPYKUiT Ta iHWuX dpakTopiB. Baxnuso

Enexrponika Ta qaTyuku
BryckHa Ta BUITyCKHA CHCTEMHU
Cucrema 3MallecHH s

J W ENINGNIZ000505009%¢

KomiHyactuii Ba

[TopumHi Ta MOpIIHEB1 KUTbIS
Kopnyc aBuryna

o
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BrnueB Bumxogy 3a poboyi Mexi MOoKasHWUKIB
amnniTyaw i Bibpaviin:
1. 3pocTaHHa amnniTyaum Bibpauii:
o 30iMbLUEHHS PU3MKY MOLLKOMKEHHS
KOMMOHEHTIB ABUryHa.
O MOXE CMPUYMHUTI PE30HAHCHI edbekTn
Ta 360iB B poboTi.
O 3MEHLLEHHS
€eMEHTIB KOHCTPYKLLT.
2. 30inbLUeHHs YacToTu BidpaLin:
o BMMB Ha pobOTy CMCTEM YMpaBmiHHS
Ta AaTyuKiB.
O MOXe NpM3BOAUTM OO0 PEe30HaHCIB Ta
BTPaTV €(PEKTNBHOCTI.
3. dopma KonmeaHb:
o PpisHi opMM  KOMMBaHb  MOXYTb
BUKNUKATM Pi3Hi TUMW HaBaHTaXKeHb Ta BiANOBIgj
CUCTEMMN.

TPUBaNoCTi  CIyom

O HeraTvMBHWM BMNAMB Ha TOYHICTb Ta
CTabinbHICTL poboTK ABUIYHA.

Baxnmeo BpaxoByBaTy Li napameTpu nig Yac
KOHCTPYIOBaHHA Ta eKcrnnyaTtauii OBWUryHa, OCKifbKu
npaBuIibHE yNpaBmiHHA BibpaLisMu MOXe MOKPaLLmMTL
eeKkTMBHICTb Ta 3abe3neunT OOBMMA  TEPMiH
cnyxou.

3axoan Ons 3MeHLLeHHs BnnuBYy Bibpadin
npu poboTi OBUIYHA  BHYTPILLIHBOMO  3rOpaHHs
BKNMOYaOTb B cebe psg TEXHIYHWX pilleHb Ta
iHKeHepHMX  3axodiB.  3okpemMa, BMKOPUCTaHHS
cneuianbHMX amopTM3atopiB Ta nornubniosadvis
BiOpaLil JO3BONSE 3HU3UTN aMNiiTyay Ta edpeKTBHO
NOrMMBUTU KONMBAHHSI.

OnTumizauis KOHCTPYKUii € LWe OaHWM
KIMHOYOBMM  KPOKOM, A€  BaXMBO  BHECTU
KOHCTPYKTUBHI 3MiHW, CNPsIMOBaHi Ha 3MEHLUEHHSI
BiOpaLii, 3oKpema onTMMI3aLito MacKu Ta XKOPCTKOCTI
KOMMOHEHTIB. 3acTocyBaHHs aHTVBIOPAaLiiHMX
Marepianis TakoX rpae BaxK/MBY POSib Y MOKPALLEHHI
amopTu3aLii Ta 3HVKEHHI nepeavi Bibpauin.

BanaHcyBaHHA pyxoMMX YacTUH [OBUIyHa,
TaKWX SIK MOPLUHi Ta KOMNIHYaCTi Banu, CNpsiMoBaHe Ha

YHUKHEHHSI HEBPIBHOBaXeHWX Mac | reHepadii
HenoTpiOHMX BiOpauii. YOoCKOHaneHHs CcuUcTeMM
3MallleHHsl, 30KkpemMa B 0bnactax, e MOXyTb

BMHMKATW BMCOKi Bibpauii, TakoX BaXnMBO Ans
3MEHLLIEHHS TePTA Ta aMopTM3alLlil.

CncteMn  KOHTPOMKO Ta MOHITOPUHIY B
peanbHOMy 4aci [O03BONSOTb BUSIBAATU aHOMarbHi
BiOpauii Ta HeramHo pearyBatM Ha  HUX.
BrnpoBampkeHHs1  CUCTEM  a@KTUBHOTO  KEpPYBaHHS
BiOpauisMy [OO3BONSE pearyBaT Ta KOMMEHCYBaTy
BiOpaUii Ans 3abe3neyeHHs cTabinbHOI poboTu.

PerynioBaHHa napameTpiB poboTn ABWIyHa,
TakuX SIK Yac cnanaxy, MOXe 3MEHLUUTU BHYTPILLHI
HepIBHOMIPHOCTI Ta BibpaLji. BukopucTaHHsa cy4acHmx
TEXHOMOrN  ynpaBniHHA Ta CUCTEM  LUTYYHOro
iHTENEKTY AnA nepefgbadeHHst Ta  peryroBaHHS
BNMMBY BibpaLin € Takox edheKTVBHUM MigXO40M.

HapeLuri, NOCTIVHI OOCHimMKEHHsA Ta
BNPOBaPKEHHs iHHOBAaLin B cdpepi TexHororii Ta
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MEeTOAiB 3MEHLLUEHHS BNMBY BiOpauin Ha poboTy
OBUryHa BHYTPILLHBOTO 3ropaHHs € BaXKNMBMM €Tarom
ONnsi MOCTIMHOrO BAOCKOHANEHHs edeKTUBHOCTI Ta
TpWBanocTi Cnyx6u OBUryHIB.

BucHoeku:

MoxHa BiA3HAUMTK, WO 3MEHLUEHHS BMMUBY
BibpaLin npu poGoTi ABWUryHa BHYTPILUHLOTO 3ropaHHs
BM3HAYaETLCA KOMMMEKCOM iHXEHEPHNX Ta TEeXHIYHUX
pilueHb. BuWKOpWUCTaHHS amopTu3aTopiB, ONTMMI3aLis
KOHCTPYKLIii, 3aCTOCYBaHHSA aHTMBIOpaLiMHMX MaTepianis,
OanaHcyBaHHs1 KOMMOHEHTIB Ta iHLi 3axoayu CrnpsiMoBaHi
Ha [OCATHEHHS OBOX OCHOBHWX Uinew: 3abesneveHHs
KOMAPOpTHOI poBOTM ABUryHa Ta NIOBULLEHHSA 1AOro
ePeKTUBHOCTI Ta TPMBANOCTi CryXou.

KOHTponb Ta MOHITOPUHr B peanbHOMY 4aci
pa3oM i3 cucTemMaMun akTMBHOIMO KepyBaHHS BibpauisMu
BifirpaloTb KMOYOBY POMb y pearyBaHHi Ha 3MiHM Ta
KOMMeHcauji Bibpauii, 3abe3nevytoun cTabinbHICTL Ta
Oe3nepebintHy poboTy aBuryHa. OnTumizauis napameTpiB
poboTK, Cy4vacHi TexHOrorii ynpaeniHHA Ta MOCTiMHi
OOCNiMKEeHH €  HeoOXigHWMKM  enemMeHTaMu  Ansg
OOCSArHEHHs1 BMCOKOI e(eKTMBHOCTI Ta BOOCKOHAaNeHHs
ynpaeniHHs Bibpavujismm.

3aranowm, iHTerpauis uux 3axogiB y BUPoOOHUYMIA
npoLec MOXe NPU3BECTM OO0 CYTTEBOMO MOKPALLEHHS
poboTU ABWUryHa BHYTPILLHBOrO 3rOPaHHS!, 3HWKEHHS
BNNMBY BiOpauin Ta 3abe3nevyeHHs BUCOKOrO pPIBHS
HaginHoCcTi  Ta  npogyKTmBHOCTI. Po3pobka  HOBUX
TEXHOMOrN Ta MOCTINHE BOOCKOHAMNEHHS ICHYHOUMX €
BaX/MBMM HAMPSAMKOM  AfS  MOAAnbLUOro  PO3BUTKY
Cy4acHUX OBUTYHIB.
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THE INFLUENCE OF VIBRATIONS ON THE
EFFICIENCY OF THE INTERNAL COMBUSTION
ENGINE

This article is devoted to the study of the influence
of vibrations on the efficiency and reliability of the internal
combustion engine (ICE). The authors consider in detail
the amount of vibration that occurs as a result of engine
operation and its possible consequences for various
components.

The article examines modern methods of
vibration analysis and their impact on various types of
technical  systems, including  electromechanical,
hydromechanical, and thermal energy equipment.
Vibration reduction technologies and their implementation
to increase the efficiency of technical systems are being
studied.

The study also includes consideration of possible
technologies and innovations aimed at reducing the
impact of vibration on engine performance, such as the
use of shock absorbers, design optimization and the use
of new materials.

In particular, the article analyzes the use of the
latest materials for vibration reduction, the development of
control and diagnostic systems, and also studies the
impact of vibrations on human health and the
environment. The importance of considering vibration
aspects in the process of design, operation and
maintenance of technical equipment is noted. Possible
implications for measurement accuracy, electronic
stability, and overall control efficiency are highlighted. The
authors offer practical solutions to reduce these negative
impacts, including the use of innovative technologies and
the development of improved electronics systems.

This article is aimed at the engineering and
scientific community, as well as at professionals who are
interested in improving the efficiency of technical systems
and understanding the effect of vibrations on their
functioning. The conclusions and recommendations
presented in this paper can be used for further research
and development in the field of vibration engineering and
technology.

Key words: efficiency, vibration
vibration reduction, control, materials, equipment

analysis,
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