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y AK 62 r.9.048.6

Tnrraouyr 8,M,, t'yaa O.8., Kpaaiuoea'l'.A.
Jlyurxnfi Hauionar bHH fi rexH i.rHu fi yn i ncpc urer

noEyAoBA Ar4 H A M r rtHoi MOAEJTT tr yCKy BrBpAqrftHoi nr,tunspr
3 AEEAJIAHCHI,IM 36ynH r{KOM KOJII{BAHb

Tnruouryr B.M.' l-yar O.B., Kpaairosa T.A. flodyaoar auuaMiqHoi uoae.ni nycry ri6pauifixoi MaulrHH r ae6araHornu
rdyannrom KoJt]tBanb. llo6yaonaHo rvo,rte.rrr, ni6parliilHoi uaururl.r r.rc6zuralrcHnu lrpuBoaoM 3 ypaxyBaHHflM BtrnuBy np.vxHoi rlryQ1u,
sc"raHogJlcHoi uix elek'rprbhrNrnov ra :6y.nHnxov KoJliBauh. l.lano,ti'rr,ct nparrnlHi pcxr:ueruauii ;rrtc o6N.texeHrrr lrvcKoBnx
,'rcrlropruauifi r'a roruuayr vyr[rH.

Klrcqosi caora:.lc6a.nascllr.rii:6_r,,trllrt, ni6paqiiirra vallHlra. np1'xHa rrlySla.

Tunouyr B.H.' fyaa O.8., KpaarHona T,A. Ilocrpoexne auHsiruqecxoi MoaeJrt nycne sn6parlnonnofi MaurrHlr c
ae6a.naHcuuu er6pooor6yanre.nefi role6annfi, fiocrpoeua uoaers nu6paurosuofi MarunHH c.(e6alascsuu npnBo^aoM, yq].rrbtBru
BJII,ttHne ynpyrofi r'ly$ru, rcrropat ycraHoBneHa Mex,qy 3neKrponBnmreJreM u nr.r6poaos6yar.rrxleu xole6aHrfi. flpuaoarrcr
npaKrfiqecKue peKoMeH,uaunn Inr orpaHr.rqeHUc nycxonrrx aeOopvauufi N rone6axrft rvyQrur.

Krrcqesrte clona: Ae6alascuuri nu6ponoa6yaure.lu. au6pauuoHua.r MarrJlH4 ynpyra.r rrayipra.

Tymoshchook V.N.' Guda O.V., Kradinovr T.A Construction of dynamic model of vibration machine with the
unbslanced exciter fluctuations. Process of starting of vibration machine with debalance drive considering the influence of elastic
couplings installed between motor and vibration exciter is examined. Practical recommendations for limiting the starting deformations
and oscillation ofcouplings are shown.

Keywords: debalance drive, vibration machine. elastic couplings.

flocranonra npo6fleMlr. .{4r iHrexcn$irauii 6araruox rexHororiqHux rrpoueciB y pi3HHX r€uly3rx
npoMficnoBocri nuropNcroByrorb ni6paqifiHy rexuiry. V ai6paUifiHHx MarrIHHax BerrlrKoro po3noBcroA)KeHHt

Ha6yB Ae6aJraHcHI{ft npHBoA, 3aBArxfi npocrori Ta MorcquBocri oAepxaHHfl 3HaqHHX 3MyruyBanbHHX cu.rr 3a

HeBeJIHKHX raoapr.triB i ai4xocHo Manoi r\{acH. B nepexilHHx pexHMax po6orH raKHX MauHH Moxyrb
BuHHKaru 3HaqHi KoJIHBaHHSMH ra icTorHi AnHar"riqsi HaBaHTDKeHHt, HacJIiAKoM r{oI-o € noTpeSa ]' ix
nocriftHoMy rexHir{HoMv o6cnynoBvBaHgi Ta peMoHri oxpeunx eneMeHTiB xoHcrpyrrtil.

Ana.nir ocranHix Aoc.nirxeHu. llycrc ni6pouarunu : iHepuiiur.trard 36y.[HHKaMH KoJ]r.rBaHb po3fJ'rrAaBct
pi3HHMr4 MeroAaMH ra BHKnaAeHuli y Hu:r1i nparrb, orrfl.it IKHX MoxHa 3Haftru a [-2]. Y po6ori [3] ueroaov
nprMoro po3AineHHr pyxiB HaBeAeHo Aera.lbHHfi aHa,ri: npoxo,Ur(eHHr 3oHH pe3oHaHcy KoJrHBurirbHolo

cucreMoro a iHepuifinur'r ai6pos6ygHNKoM, sKHfi BcraHoBJreHo Ha Heoyr{oMy riri g oAHnu cryneHeM eilruocri;
BltrraAoK, KonH Hec)Ae riro uae rpu cryneHi nirrsocri raKnM caMrdM Mero.uoM po3rnsHyrhfi y po6orax [3, 4].
Oco6rrsocri po:6iry ai6pouaunH 3 Ae6anaHcHnun s6yAur.rKaMr,r, ulo caMoculxpoHi:yrorrcR, aHari3ylorbcfl B

t6l. y 15, 7l ms .[ocri,qxeHHr npouecy po36iry ni6porvrarunH r Ae6alancnr.rM rrprBoaoM BuKop].rcraHo
KoMn'rcTepHe MoAeJII'oBaune. flpore, y qux ra iHrxnx siAolanx [paurx, npHcBtr{eHHX npo6reMaM rrycKy

ai6pouarnuu : iuepuifiunu npHBo,{oM, BuKopr.tcroByBarficfl r.rr,rue AHHaMiqui uoaeli Maurun 6er spaxyaaHHr
icHyrovoro npy)ruoro 3B'r3Ky rr,rix poropauu eneKTpoABHryHa ra 36yAHHKa KoJrr,rBaHb. To6ro, po3rrr.{anucs
JIHure, TaK 3BaHi, AHHaMi.rHi N{oleri MaIrrHH 3 }r(opcTKuMH naHKaMH.

Merorc po6orn e no6yAoBa gnHauivuoT Mo.qeni rycKy Bi6pauifinoi MarrrHHH : re6arascHHM npuBoAoM
ra rurocKrnM xapar$epoM KoJl[BaHb po6ovoro opmrry npyxHoi MySrH,'rKa 3?eAHye eneKrpoABuryH ir
r6y4nurou KoirHBaHb.

Onnc rconnnaJrbuoi crrcreu[ Ta piBHnHHfl pyxy. AaHa cncreMa xBrce co6orc TBepAe rpHMKe rilo, rre
3B'r3aHe 3 HepyxoMolo ocHoBoro 3a AonoMoroto npylrffiHx ra AeMrlQynvrlx eJreMeHris i ttloNe 3AiftcHtoBarl,l
nnocKi KoJrr.rBaHHr (pnc. 1). Ha rpuurouy rili rcrauoBJreHo Ae6anaHcHr.rfi ri6pos6yaHnK, flKHfi npuBoAurbct B

o6epmxHr BiA acHHxpoHHoro eneKrpo,(BnryHa. flpu urouy, fioro porop g'elHaHnfi 3 BaroM ai6pos6yAuaxa :a
AonoMororc npyxHoi MyQTH s riHiftnolo xapaKTepficruKoro. Cucreua xapaKreprcyerbct n'trbMa
y3afanbHeHr,rMpr KoopAHHaTaMu: KrraMH noBopory poropiB eJreKTpoABI,IryHa q, ri6poroy.uE[Ka {p2 Ta

Hecworo rira g i fioro Beprr.rKanbHnM ra fopn3oHr{urbHlrM 3MirlleHHflM y,.x . PiBHtHHc pyxy KorHBaJIbHoI

cl{creMrd 3anuueMo y Brlr'nrAi [5]:
Irh + 9.,(q -,i)* ,,(q - W) = Lt(h)- 4(h),

I zqz - p, (h - ri) - r, @ - d = - Rz kh) + me(r sin 92 + y cos 92 - rph sin rp2 + g cos p2),

Mi + Br* + cxx + cree = ms(O2sing2 + ri$ 
"otrp2l 

,

O Tr.rruouryx 8.M., fyaa O.8., Kpaainosa T.A.
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ta\

My + {t.r.i * c,y - me\Azcos{p2 - rlti snt rp1 ) .

.lp + {J,pa + c(pe + cxex -r,rn(wzsinrp2 + rlfi"otrp2) .

ge 11. I1-npr.rneAeui MoMeHTHirrepuiiporopaeneKrpoABHFylraraporopaoi6por6yalrnrca.siAnosiAHo'm.€

-Macar6y/tnunaraEoroeKcueHTpuu.rrer. M.J_ rrracaraMoMeHTirlepuiiHecyqororina; Bi, F*F1,,Fp -

rcob$iuj.eHrra,gnopy npyxlroT rr,tysla ra npyxnH niAeicrcH Hecyqofo rina; c; , cxrcy,cp - xopcrKicrl u1sr1

ra npy)Kr4.Hl, h - sircrall,, ulo BH3Haqae noJroxeHHr oci :6yAuHKa: g - npBIxBHAIxesHs nilruoro naAissg:

tl(A), n,(Co) - MoMeHrt{ eneKrpoABhrylta ra cHn oropy o6epraunn poropio ABHrylIa ra:6yAunrca.

Puc. l. Ronuearyuua cucmeMa 3 hlocKtlr4u KorugaHHnv Uecyuozo mi.ta

/ 
glo6 noc,,riauru .[unauixy npyxnol vy$ru. onurueMo pyx poropia ereKrpoABnryxa ra ni6po:6yAuuxa,

3'e.Anasux vy$roro, 3a AonoMororo o,quiel eNaiHHoi - Kyta 3aKpyr'lyYauun uy$tu rp12"

.i.

i. t- i^
re thz=( -ez', b.u= F"ffi , P.u=

rp12 + 2b,,r42 + p?,ptz - I-t(h) * Rz{'i) -k,It 12 12

Lny';* 
[t - r-b,,t 1b, sin pr6t + cos pr6t)f ,

Iei,t Pnb

(t)

, Tz = ms(isin rp2 + y cosr22 - (phsin W)

, 3a:Havruo, uo: npyra cryniHr Bi;tuHocri BH3Haqa€ "1._l:""" f;i;l lncrerun 
: oAnierc,: 

:1t:-l
KyToBoro ruenAlcicrrc; BTpaTH si1 reprs s niAtlrHnHl'IKax ABHryIta ftl (el ) e He3Har{HHt"tu (nuac'rt'nox

:pinuosaxeHocri fioro poropa), ToMy HHMu B noAiurbrlloMy HexryeMo; Aito trlouenry cHJl BarH Ha 4nHan,tirl'

KorueaJruHoi ct creMn npu aHalirluHl'tx AocliaxeHHrx He BpaxoByeMo.

BHrc,,raA ocgoBgoro uarepia.ily. Hafi6i.nuru uiraeafi nepio.q nycxy oi6pauifinrx MalrIHH : iHepuifiHuu

npuBo,4oM : troe&rKoBxfi uepiog Ao BI,lxoAy is goHl,t p$oHaHcy. LIeil nepioA pyxy 3pyllHo po:6uru Ha pyx Ao

3oHH pe3oHaHcy ra pyx 6esnocepeAHbo y uifi :oxi.
porurseuo nepurnfi sran - pyc ei6pa4iilttot uaurunu do sonu p$oHaHarux qacmom. Y pasi

po3rnrAyBaHoro Krracy ni6pouaurnn 3 M'rKo ni6poi:olroaaHnrv HecyquM tiltout, pos6ir ABHrYHa Ao

AoctrHeHHr HHM pe3oHaHcHr.tx qacror xorrisarrHoi cl{creMH nig6yaaerrcr AocrarHbo lltBl'lAKo - Ao oaHiel

ce1yrrr:lH. Y qefi nepioA plxy qacrora riz we Aocurb rua,ra, i n npanifi ,tacrusi piaxruur (1) uoxua 3HexryBarll

,dpyrr.rrvr ra rperiu aoAaHKaMH. Ha rcopucru raKoro cfipoueHHrl piaurxnr (l) rarox csiA'{Hru qnceJlbHa ouiHxa

fioio cx.nanornx [5]. To6ro, uae uicUe ui6u nycx ABHTHa 6eg HasaHraxeuHs.

CnoqarKy np6nycrltMo (rK qacro BBarKatoTb rrplt aHarirnqHonty po:s'rlynaxui 'raAaq AnHarrairs

ai6poruannu), qo morueur ereKrpoABr,tryHa rplr por6iry e craJIHM ra pinnuu fioro nycrononay r',toueury. To4i

:aranunufi po:a'l3oK pisurHHr (l ) uaruue BHTJIIA

\z)

Ae Lrrr* - nycxoanfi MoMeHT \BurlHa; p.r6 =

CHCTEMH.

3asuarrnuo, ocxilsxr.r Hesernxufi onip ua,ro BnJrHBae Ha nepioq KoJIHBaHb, dyaeuo BBtr)KarH' t{o

P,ub * P.u

O Turrrouyr B.M., fyaa O.8., KpaaiHona T'A,

I P:vb - qaCTOTa BJIaCHUX 3raCaroqsx KOJIHBaHb_h2
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3r'i,rlrrg porn'rrxy (2), nicns nycKy ereK'rpo:lB14r'yua vyrlla ltoqHHac']aKpyqyBarncfl ao AesrcoI

N.{aKcHMtulbuoi ueirnquuu. npu uboMy BHHHKaK)Tu :racaoii KolHBaHH,t iT rraniaml,{rr' :l BracHolo Hacroloto p;

niauocHo ccpeAHboro qeQopvonaHoro pieur
Lnr'r* I 2 \

- t,
c^,(11+ I2)

nigpary nicrc sttanrcaHHs ARHryHa (uepe:

'o ce* ) ra, :euuafino, y po3rnrAyBaHoNty sHnaAKy MHTreBofo npHKnaIaHHq crilnoro MoMeHry. e Mafrxe

easiqi 6irru uttu (rp,nu, = 2Q.rxo ). Hix ae$opMauit, BHKTHKaHa craruYHon Aien MoMeH'ry L,r1,r.*

Au:uli: orptrMaHlrx pe:ynrraria csiA,llru, luo ne$opMauii rrly$ru B MoMeHT nycry 6yayrb MeHIIHMH 3a

uesu.loi BerHrtHHH nycKoBoro Moiiegry ereKrpolBuryHa ft 3a 6ilutul'lx xopcrrocri r',tySru, iT eracHoi qacrort't

ra aiAHouJeHHt npHBeAeHKx trlor*aeHris iHepuil poropa ABHTHa Ao Bi6po36yaHnKa.

Y noqarrcoeaE nepiog pyxy obeproBHfi MoMeHT acuHxpoHHoro ABHryHa He e craJlHM - Marcrb Mlcue

fioro icrorsi KoJTHBaHHq 3 qacrorolo, 6lntuxoro Ao qacrorn crpyMy. 3envafiHo, u'rro ai6poi3oJ'IboBaHe Hecyqe

rilo npaxrltqHo (He niA.rynao raKux Br4coKoqacrorHltx Kor'IHBaHb, y rofi uac 9K Ant uy$ru (: elacnorc

qacrororo Burqoro ilIoHafiMeHue Ha noprAor) ix rp.66a BpaxoByBaru. 3 ypaxynaHHtM uboFo, rupa: 11 (h) V

npaeifi qacrnHi pieHrHrlr ( I ) : 6iluruoro cryninun roqsocri MoxHa rloAarlt y nnrnr.ui
._A

tt(h)= Lrrrrfl-e-oa"t cos(6,28fr,rot)l (ryr bX - rcoe$iuieHr, rIIo xapaKrepH3ye 3facaHHt KoJtl4BaHb

e,.teKrpoMafHirsoro MoMeHTy; .fr*p = 5A fta ). Toai po:e'rror piuunuHr (l ) sanuulerllo y srrrqAi:

t11

(3)
Lrr,r.*

QxD=#' a6o qtr^,,
IrPl,

Maxcuuarsrri ge$opMauiT rtryQ'ra BHHHKatoTb ttpaKl'Hqt{o

q, = 
LJ!*lt, 

- ,-b,,t 1b:r't sin p -t+ cos p.r/) - Bs'b,,"t cos(arrrot - p)l
ItP.', P t

rp R= . B=arccta-A; u- 

- 

a 2 * ut,,,p + h],u _ zbuob 
^,i1,,,. ot^r-blo rzb6"b,.2 44np$or-b.n,)2 P.',

l"--- t, '' ,x

(4)

2ar*r(b6" - b.r)

,l(

'K

..y

3ri.{Ho aua,ri:y po:n'r:xy (4): nic,rs nycKy ouircyrcrscr MaKcI'rMUIbHi ge$opvaUii uyQrn ra
6irapr,,1ouiuuufi xapaxrep siAHocHux KoJrHBaHb iT naniauyQr 3 BracHolo qacroroto ra qaerorolo crpyMy

einHocHo cepeAHboro 3aKpyqeHoro pinnn (3); Ha ocnoaxHfi o6eproaufi pyx poropir aBuryHa ra ai6por6y.auura

3 oAHaKoBoro KyroBolo .us6aricrlo HaKnaAaerbct AoAarKoBHfi rorxsHllfi [pouec. O6lrasi cxraroei KoJrHBaHb

Marorb lsBHAKo sracur1 (rpiu nunagKy (3aBHcaHHr> xyroroi urenArocri ABHTHa s sotli peroHancy). Ilpt't

(boMy, ei6ui rcorr4ru"""'.r".urcm (uarirs npr.l rr,ranifi ascnnauii) 3HaqHo IIIBI'l,itue. Orxe, riporiaHirue

Br4Hr.rKHe MoHorapMoHiqHHfi rorprsuuft npouec 3 qacrororo KoJIHBaHb MoMeHry eneKTpoABnryHa.

3nuuafiuo, aunniryAn BuMyrrIeHHx KoJrnBaHb icrorHo 3uulexarb siA cniseiaHolleHHt eacror p; i atn a

fi, y anna.{xy ii 6lsgurcocri, naam'u 6yrn 4ocuru BeJTHKHMH, oco6rnso y pasi naanoT noryxHocri .qanryHa ft

si.{nogiAuo, noBirbHoro,froro pos6iry. 3 inuoro 6ory, :a AocrarHboi noryrxHocri ABI4ryHa 3l'acaHHt nycKoBHx

KoJrHBaHb eneKTpoMarHirHoro MoMeHTy sig6yeaerrcr AocrarHbo crpirtlro. ,{o roro x' 3 ypaxyBaHHtM geJIHKItx

xoe$iqieHrie onopy rvly$ru 3 HeMsr:uIiqHHMH npy)KHHMI't eJleMernavu fi roro $arcry, rrlo pesoHaucni

aunriryAn BHHHKaIoTi hogrynoro, gHaqni pesoHaHcHi aunliryIa He aHHIlKFtyTb'

Ha6nuxenufi,(6es ypd$naHHr cr.rlt onopy) aHa.nig (4) cniavnru, rqo y pari siAAanenocri sracHoi r{acrorH

t: 12
r*lyrlrn siA qacrorn KoJlHBaHb crpyMy B Me)ICax ,J3rr^p < P.u < 

li,r^o ' aMnrlryAH BHMyueHHx KolIHBaHb

He fiepeBuuaru aruruiryAu BracHHx KoJrHBaHb 6ilrur ui1r y'ninmpa pasn. Orxe, tKIlIo BJIacHa qacrora rrlytfrn

He Buxo,rtHrb sa sxa3aHi uexi, ro BpaXOByIoqu ,fe' ufo 1ifj1f He.SauHe reprt icrorHo o6naexcye peroHancHi

KoJrr.rBaHHr, MoxHa ouixyaarr,r, uro' u"nniry.an unuyureutl*'RonxBaHb He nepeBHlrlaru ar'lnliryA BJracHItx

KoJtr{BaHb, a MaKcHMulJI""a aeQop*auir rvryQrn 6yae ue OillsurO.lo 
t\:i,'r3rr* , EQ Qsxp - cepe4uifi pinenr

3aKpyqyBaHHr 1ayQrn :a $opr,4ynolo (3). 3nnuafiHo, 3 ypaxyBAqH!$l.ignynqoro Teprt, BHuIeHaBeAeHl Mexl

icroiHo 3Bpr(y'orbc.r, a BeJTHqHHH nixoslrx ae$opuauifi 3HaqHo3MeHuylorbcc.

3asuavrnao, Uo rriAuo (4), nycxoni'xoflr'rsaHHs n4y$rn He 3aJIeXaTb BiA cTaTHqHnx MoMeHTiB

Ae6alaHcin, ro6ro sig oAHoro 3 ocHOBHLlx pSXHMHHX napaverpin ai6pouauruu - aunliryAn KoJII4BaHb

Hecyuoro rira.
O Turuouyr 8.M., fyla O.B', Kpaaiuosa T'A.
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llucetrcue nodettneuuun nycxy. Petylbrarn MoAeno"1".11. IqT ::::
ur"no"nl".''il;;&;;"t unno"u''L arr ai6porualu'H.' y rrcoi aicr poropa

ueHTpa Mac Hecytloro rina 3a HacrynHnx 6arosux naparverpin cHcreMH:

nr=30 xzt, e=0,035.r4; I=0,23'r " 4' =IOOO xz I c : 0x=894 xeI c ;

c','= 5,0 '105 H I .u'. c-t -4,47.105 H I 1t '. enerrpoABullH acHHXpoHHIrfi cepii

3) niarseprxytorb orPHMaHl

:6yAHuxa r6irae'rucr r siccru
)

M =330x2'. .J =8,02 K2'.\l' ;

)
0,, = 6l'69 K?' -n- / c

4A z nc=l5ooo6lxe

t)=l;5 xlJnt .3uttnql4Mo, luo Ant MoAenloBaHHt 3acrocoBaHo' TaK 3Balry' l-uoAe'nu acuHXpoHHoI'o ABnryHa y

r(ocoKyrHax KoopAnHarax crpyvis. te_^,.^.,.....,, _A.,nnn nocgi KoirHBaHHt
iriano'pnc. 3. niapary niclr nycxy 

-ei6por'lauruHu 
:6yprcr'orucfl MaKcuMuIJtbHl BIA

'aninruySr 
niAnocuo o"ioro ."p"anooio jeSopruonaHoro pinHr' 3a3nauuuo' uro 3HaqeHHt cepeAHlx BeruqnH

rcyrie :arpyuyBaHHs Ha pu c. 2 tapuc. 3 Aocrarnro Ao6pe y3roDl(ylorbc'l 3.orpilMaHl{Mu 3a $Opr'ayaon (4) -

o,4op*uuiry,,n"a*ycTaTHqHoronpHKaaAaHH'nycKoBoI.oMoMeHryABHryHa.

Q'", pd()

o6'
Puc. 2. Vacoei saneucuocmi suinu eiduocuot xoopduuamu Kyma 3aKp/a!8aHHr' {p12

.uyQmu (fr=l*,''2 lc ): a1 I- 
"-r=2000H 

u ;2- ct't=2400H u :

ii 6): I- cu=68AH 'u ;2- c'' =80011 'u

-'! : --.r- -:* .'-^ Dr^r\/trte -cToTa 6lugffia AO
BiaHocHi xoltHsaHHr Haninruyor niA qac rrycKy e BHMyIIjeHBMH' ocKl'qbKH lx qa(

:racToTlr KoJlHBaHb ereKTpoMarHirHoro MoMeHTy .qBHryHa' a xapaKTep ik :aryxaHHl noai6nufi Ao npouecy

,3aryxaHHr KOJIHBaHb UbOfO MoMeHry. 3a:UavUuO, UO KOIHBaHHS HaninUySr 3 qacTOTOlO Pi He

cnocrepirarorucc. MarcHua;rlHi aeooprr,rauii rr,ty$rra, I pa:i e.iAl,aieHocri if sIacHOi r{acroTH si'u qacroTH

KoirilBaHb cr?yMy, Ae,uo 6irbuli ga no'sifiHi ."pli,,i Ae6opruauii; y-BHnaAKy 6r'ssrocri UHx qacror - 6irslri'

'Hix y rprrui. 3nlpneMo yBary, uo y ocrallHboMy BHnaAry ri4pa:y nicnr rrycxy npoflBnterbcfl pe3oHaHcHe

'3pocraHHrr ar,an.niryA *onr"u"i 1pui. 2, 6, puc. 3, 6). nicrs. npoxoAxeHHt 3oHH !:::1u"ty 
nig6yaaerucr

crpiure 3MeHureHH,{ r.il;;;;t+aaHur uy$rn ra aunrirya ei.qHocHl'Ix KorIHBaHb nanirr'ry4r'

ui i lHreHcugnic* po3rnrAyBaHqx KoJtHBHHx npouecia c)rrreBo 3€ulexfirb ni4 xoe$iuieHra onopy np]DKHHx

ereNaeHrie uy$ru pi ra npn fioro st\aeHuleuHi spocrae (pac. 3)' Oco6ruso ue 3pocraHHs icrorHe y :oui

'pe3oHaHcy 
1pr.. :, 41. ------.-:^-.

Y nunagfy BHcoKoHaBaHTOKeHHx pexnuin, K6JIH KyroBa ursgAxicrr ABI{ryHa s SOHi pe3gHaHcy

:((3&BHC?€)), Mae Micue n'rue siAnosia"uautpr**u'y r"."*."ni rrycKoBHX ryrio rarpyuyBaHHs Myt[ru ra

;;;;;;" y uefi nepioa pyxy <uaninnosirbHHx) [5] ronueaue Haniruy$r'

:. SriAuo p$ynbraraM MoAerrloBaHHr BelHqHHa xopcrxocri uy4iu (rnacuoT-'racro3l) 11 
-"..90-I]::l:

onopy iT rpyx'r,rx ";;";i; 
;;i"ro "" BnnHBa€ na nepe6ir npouecia po36iry si6pauiftHoi MaUIHHH

BUiroMy, E roxpenaa" Ha 3afaJlbHy KaprHHy gtrlis unnArocri poropa ni6pos6yAHnKa ra aMnniTyly KoJlHBaHb

fioro uecyvoro rila' 
:

r. ,,. ;...

O Trauouyrc B.M., fyaa O.8., KpaaiHosa T'A'
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qt, .l)dd

u6
Puc, 3. 1acoei 3aneilcHocmi suiuu eiduocHoi KoopduHomu Kyma 3aKpyqysaHHn cp12 ,uyQmu s Jt/toileHm nyc<y

deuzyua; a) c.u=2400H u :6) cr=800H.tt ; I -0., =0,5 ra 'rr2 l" : 2 - 0n=1,5 x2'*2 /,
Buatoaxu
Taxnr,,t qHHoM, MaKcHM€utbHi le$opuauii npyxuoi r"ryQrn, tKa 3'€AHye poropn ni6po:6y,{uuxa ra

ABHryHa, Marorb Micue s MoMeHr fioro nycry. [IpN urorvy s6ygxyrcrrct 3racaloqi KorHBaHHf, uaniar'ayQr :
qacrorolo, 6lngsrorc Ao qacrorn crpyMy ei,qHocHo Aetxoro 3aKpyqeHoro pinnx, mnfi 3 AocrarHboto cryniHuto

rortHocri MoxHa o6paxynaru y nprflyrueHsi, ruo MoMeHr ABuryHa e cranufi i aopinHroe nycKoBoMy MoMeHTy.

Arvnliryara uHX KonHBaHb y BnrrarKy 6nHslrocri BnacHoi qacrorH uy$ru Ao qacrortt crpyMy uoxgnu 6yru
icrorHuvll; y Aanexo go- fi raperoHaHcHr.lx 3oHax BoHH e Aeuo 6irrunun sa noAsiiHy aeQopr"rauiro.

BHKJTHKaHy craruqHolo aiero nycxoaofo MoMeHry; npu au6opi napauerpia My$rfl BIDKJIITBo. uo6 lT Br'lacHa

qacrora He :6iraracg 3 qacrorolo rr.ryQrn. Arq sr\aenueHHt Kyra 3aKpyq,vBaHHr uySrra [orpi6Ho :a6esneqnru iT

AocrarHro xopcrricrl i He raruqyBal'n nycKoBnfi ruoueur ABulyHa: a-'tr oSrtaexenHr anrnriryA siAHocHHx

KorHBaHb Haninr"ry$r norpi6Ho g6ilsururs 1enan$yro.ry rAaruicrr vyQrn. HaqeHicrl npyNHoi ruySru ue

BHocHrb npl,tHusnoBr4x 3MiH y nepe6ir npouecy npoxolxeHHt 3oHH pe3oHaHcy ni6pot'lauruuolo 3 Ae6aJIaHcHHM

npHBoAoM. flpn anxogi Ha ycraneHnft pexuu ni.46yeaerscr 3MeHuIet+Hq nycKoBttx aeQopr"rauifi rr,lyQrn ra
3IaCaHHt KOJIHBaHb 3 LIaCTOTOTO CTpyl"fy.
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