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CO3/1aeT JOIOJHUTENBFHOTO CONPOTHUBIECHMS Ul OOLIero mporecca nedopManuy, YTO IO3BOJIAET IIOBBICHTh
TOYHOCTH U HaJIS)KHOCTh TAKOT'0 PoJia U3MEPEHHUH.

T. Rybak, A. Babiy, A. Matviyshyn
New device for indirect control of growth of cracks in the frame systems of mobile technique

The analysis of existent methods of control of process of destruction of the frame systems of mobile
machines is in-process conducted and a new effective device is offered for determination of descriptions of
deformation of frame at the difficult tense state. The offered device exactly passes the corner of rollup between
the elements of frame of mobile machine to the pickoff and does not create additional resistance for the general
process of deformation, that allows to promote exactness and reliability such measurings.
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JIoCHKEHHsT  HAIIMHOCTI  KYKYpyJ3030HpaibHUX
MalllMH MOpW iX CTapiHHI, HE3MIHHIA 0a3l TEXHIYHOTO
00CITyTrOBYBaHHS 1 BUKOPHUCTaHHI MTaCUBHOT'O
pe3epByBaHHs

HaBeneHo pe3ynbTaTé TEOPETHYHHMX [OCTIIKEHb U1 KOMIUICKCHOI OIIIHKM 3arajlbHOrO CTaHy i
TEHJEHIIIH 3MiH HaAilfHOI poOOTH KyKypya3030mupansHuX MamuH. [loOyzoBaHa cTOXacTHYHAa MOJAETH CTaHIB i
MepeXO/IiB MiCUCTEM MPU ITACKHBHOMY PE3€pBYBaHHI.
nacuBHe pe3epBYBaHH, rpad cTaHiB, iIHTEHCUBHICTH BiIMOB, iIHTEHCHBHICTH BiTHOBJIeHb

ITocTanoBka npodjemu. B arpapHomy cekTopi €KOHOMIKM YKpaiHU IHTEHCUBHUMU
TemMnamMu  BiAOyBaeThCcsl  mpolec  JeiHAycTpiamizamii  BHUPOOHHUITBA,  MOTIPIIYETHCS
3aIe3MeYeHHICTh  CLIBCHKOTOCTIONAPCHKUX — IMIANPUEMCTB HOBOIO CYYacHOK TEXHIKOIO,
3allaCHUMU YaCTHHAMH, MaJIWBO-MAaCTHIBHUMU Matepianamu. OcoOJMBO BaXKJIMBO L€ IPH
BEJIMKOMY piBHI 3HOmIeHOCcTI MammH. Ha rtenepimmii wac 6img 85.95 %
KyKypya3030MpajibHUX KOMOAiHIB BIAIpalloBaid CBIM pecypc 1 MIATPUMYIOThCS B
po0OOTO3IaTHOMY CTaHi B Mepioj] 30MpaHHs TUIBKH 32 paXyHOK PEMOHTHHX poOiT [2].

Ha rtenepimmniii yac mapk KyKypya3030UpajibHOI TEXHIKM B CUILCHKOTOCHOJAPCHKUX
MIMPUEMCTBAX KpaiHU CKIAZA€ThCsl B OCHOBHOMY 3 mpuuimHuX KomOarHiB KKII-3,
camoxigaux KCKVY-6 Tta mpucraBok IIIIK-4, KM/I-6 (Ha 85 %) skuii BxKe MOpAIbHO 1
¢iznyHo 3acrapinmy. Ha ChOrOAHINIHIA JE€HP TEMIHM CHpPAIbOBAHOCTI  ICHYIOYOTO IapKy
KyKypyZ13030MpaJibHOi TEXHIKM Ha MOPAIOK MEPEeBUIIYIOTh TEMNHU ii OHOBIEHHsA. BHacmigok
[IBOTO 3HAYHO 30UIBIIYETHCS CE30HHE HABAaHTAXKEHHS Ha 30MpalibHy TeXHIKYy (B 5 ...7 pa3iB),
PO3TATYIOTBCS CTPOKM iX eKcIUTyaTauii, I10 NPUBOJUTH, Yy CBOKO UEpry, A0 3POCTAaHHS
TPUBAJIOCTI 30MpaHHs Ta NMPUHOCHUTH IIOpPiYHiI BTpaTtu Bpoxkaro 10 650...800 Tuc. T. Ilapk
KyKypyZa3030MpadbHUX KOMOalHIB 3a OCTaHHI POKHM KaracTpo(iyHO CKOpPOTUBCSA MO
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KPUTHUYHOT MexXi B 2,6 THC. NTYK [6,7].

Skmo mpoaHamizyBaTH, B SIKOMY CTaHI 3HAaXOOUThCA 3apa3 B  YKpaiHi
CUIBCHKOTOCIIOIaPChKE MAIIMHOOYIyBaHHSA, OCOOJMBO 1€ MUTAHHS CTOCYETHCS 30MpabHOL
TEXHIKH, 11 BIAMOBIAHICT, MIKHAPOIHUM BUMOTAM SIKOCTI1, CTaHAApTH3aIlli 1 cepTudikarii, To
MO>KHa MO0AuUTH, IO SIKICTh OyIb-SKOi MalluHU 200 KoMmOaiiHa € 11e Ty’ke HU3bKOK. SIK 1 B
HEJAJIEKOMY MHHYJIOMY Tak 1 3apa3, HaAIiHICTh 1 JOBrOBIYHICTh Cy4YacHHUX
CLIbCHKOTOCTIOAAPCHKUX MAIlIMH 3HAYHO MIOCTYMA€ETHCS CBITOBUM CTaHIapTaM.

AHaji3 ocTtaHHix gocaixkeHb i myOaikaniii. HanilinicTe 30MpanbHOi MallviHU B
3HAYHIN Mipi 3aJI€KUTh BiJl TEXHOJOTTYHOTO MPOIIECY, 3aKIaICHOTO0 B OCHOBY i1 po3poOku [3].
[lpuitaaTi B Hamii KpaiHi TEXHOJIOTIYHI cXeMu 30upaHHs KyKypylI3H OCHOBaHI Ha
KOHIICHTpALii BEIMKOI KIJIbKOCTI Orepaniid, BUKIMKaHUX HEOOX1IHICTIO 0JJHOYacHOTO 300py B
nporieci 30upaHHs ABOX BHIIB MPOAYKTIB (KauaHiB 1 JIUCTOCTE0I0BOI MacH). ToMy BITUM3HSHI
KyKypyZ3030MpaJibHi MalIMHM MaloTh BEJIMKY KUIBKICTh MEXaHi3MiB, IO IiJIBUIILYE
WMOBIpHICTh TEeXHIYHUX BiIMOB. Ili ocoOGmuBOCTI OOMEXYIOTH MOJKJIMBICTH PI3KOTO
MiBUIICHHS IPOYKTUBHOCTI MTpH 30MpaHHi KYKYpY/I3H.

Bupimryroun 3aBnaHHs MiABUILEHHS HAIIMHOCTI KyKypyA3030MpalbHUX MAIIUH, 9aCTO
PO3MIISIIA0Th MOTO HAMIWHICTh B IJIOMY, IO YCKIJIATHIOE BIINTYKAaHHS MTPUXOBAHUX PE3EPBIB
B OKpeMHX Horo mexaHi3zmax. [[ns 3abe3nedeHHss HEOOXIAHOTO piBHS HAIIHHOCTI BCiel
30upaibHOT MAIIMHM HEOOXiJHE BHKOPHCTAaHHS [OJATKOBHX MIpOIPHEMCTB Y BHUTJISAIL
3aCTOCYBaHHA HEOOXIHMX TEXHIYHMX Ta OpraHizaluiiHux poOiT, TIPYHTYIOUHCh Ha
BIIMOBIAHUX JOCTIKEHHAX. [lOMIyK TEeXHIYHMX pIllleHb, HAMpPaBJICHUX Ha IIiABUINCHHS
SAKICHUX TOKAa3HUKIB POOOTH KYKYpYyA3030MPATIbHUX MAIIWH Ta 301IBIICHHS MPOIYKTUBHOCTI
B ILIJIOMY, Tiepe0adae BCTAHOBJICHHS Psiy JOJATKOBUX POOOYMX OpraHiB 1 MPUCTPOIB, IO
THTEHCU(IKYIOTh MPOXOKEHHS TEXHOJIOTIYHOTO Tporiecy. [Ipy nboMy BHECEHI JONIOBHEHHS B
KOHCTPYKILIi 0€3yMOBHO yCKJIaJIHIOWOThH iX. Ha mpuBia A0JaTKOBUX €J1€MEHTIB BUTPAYa€ThCs
YacTUHA MOTYXXHOCTEH, IO 30UIbIIy€e €HEProeMHICTh MpPOILECY, OJHAK 1 NMPOIYKTHUBHICTbH
30MpaibHAX MalMH Jemo 30iuIbmyerhes. [Ipy 1bOMYy NPUHIMIIOBHX YCIIXiB Ha piBHI
JOCATHEHHS] KOMIIPOMICY MIX BCTAHOBJICHHSIM JOAATKOBHUX €JIEMEHTIB, 30UIbIIEHHSIM
CHEproBUTpPAT 1 YCKJIAIHEHHSAM KOHCTPYKINi, 110 3HWXKYy€ il HaAIMHICTh OYIKyBaTH He
noBoauThes [4]. 3a 20 pokiB HE3IEKHOCTI YKpaiHU HE IPUHHATO HA BUPOOHHUIITBO KOTHOTO
3pazka KyKypya3030upalbHOro KomOaiiHa abo MPUCTaBKH, TOBHICTIO BiACYTHI OyIb-sKi
(dyHIaMeHTaIbHI JTOCIIHPKeHHS TOB's13aHI 3 MPOOJIEMOI0 HAIHHOCTI JAHOTO BHJYy TEXHIKH,
Maif>ke 30BCIM BIJICYyTHI HOBI OpHTIHAJIbHI TEXHIYHI PIIICHHS, sIKI CTOCYIOTHCS aHaJI3yeEMOTO
HATNPSIMKY.

Hesixki mpobnemMn Bu3HA4YeHHS (QYHKIII TOTOBHOCTI IJICHCTEM 3E€pPHO30MpabHOL
TEXHIKM B yMOBax CTapiHHs Ta PO3BUTKY 0a3M TEXHIYHOrO OOCITYrOBYBaHHSI MPUCBIYCHO
nocmimpkenHs [1], ne modyaoBaHuii BiINOBIAHMIA rpad i CTOXacTHYHA MaTeMaTHYHa MOJENb
CTaHIB 1 TEPEXOiB MJIsi CHCTEM ‘‘MallMHA-TeXHIYHE OOCIyroByBaHHS . AJie B JIaHOMY
JOCIIIJIKeHH1 30BCIM HE MPHUIIJICHO yBaru HEHaBaHTaKEHOMY (XOJIOJHOMY) pe3epBYBaHHIO 3
MEeTOI0 3a0e3Ne4YeHHs HEOOXIAHOro pIiBHSA HAAIMHOCTI ICHYIOUOrO CY4YacHOrO HapKy
30MpalibHUX MaIlIUH.

MeToww podOTHM € TPOBEACHHA TEOPETUYHUX JOCHIHKeHb, $AKI IPHUCBIYCHI
KOMIUTEKCHOI OITIHII 3araJIbHOTO CTaHy 1 TEHACHIIISAM 3MiH, HaIpaBJICHUX Ha 3a0e3MeueHHs
Ha/AiHOT pOOOTH KYKYpPYA3030UpaibHOT TEXHIKH.

PesyabTaTtu gociaimxkenb. Ha choromHimmHii 1eHb B CBITOBIM MPaKTHIll TacHUBHE
(xonmoaHe) pe3epByBaHHs 3HAXOAUTh Bce OUIbIIE MOIIMPEHHS B 3abe3lnedyeHi HeoOXiJAHOro
piBHS HAAIMHOCTI CYYacHOi CLIbCHKOTOCIIONAPCHKOi TexHiKM. BoHO Bkirouae B cebe
HEOOXITHy HOMEHKJIATYPy 1 KUIbKICTh JIeTajeil B 3allacHi YaCTUHHU, PECYPC SKUX MEHIIUH 3a
3arajibHUM pecypc MamuH. [lo poro BUIy pe3epBYBaHHS MOKHA TaKOX BIAHECTH Pi3HI BUIU
peryioBaHb, MO MepeadadyoThcsi B KOHCTPYKIIAX MAlIMH 1 0OyMOBIIIOIOTHCS BHACIIIOK
3HOINIYBaHHS AeTaneil, BiOpailii, mpumnpaloBanb, NEPETOUyBaHHS TOLIO.
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TakuMm 4YMHOM, HEOOXITHICTh MACHBHOTO pPEe3epBYBaHHS INPOJUKTOBAHA MPHUPOIHIM
MPOIIECOM €KCIUTyaTallii 1 BTpaToio iX poOOTO3AaTHOCTI BHACIIOK MPABJICHHS TUX YW 1HIIHX
BUJIIB TIOIIKOKeHb. O/THAK, BITHOBIEHHS! pPOOOTO3AaTHOCTI MAIIUH 3aJIEKUTh HE TUIBKHU BiJ
KOHCTPYKTHBHO Iepen0adyeHol iX peMOHTONPUIATHOCTI 1 HAsSBHOCTI 3allaCHUX EJIEMEHTIB, a
TaKOX BiJl TEXHIYHOTO OCHAIEHHS, BUKOPUCTAHHS TMEPEIOBUX METOIIB 1arHOCTYBaHHS,
kBawidikamii mepcoHary, 0a3M PEeMOHTY 1 TEXHIYHOrO OOCIyroByBaHHS. TakuM UYHHOM,
MIATPUMKAa MaIlliH y poOOTO3JaTHOMY CTaHI € KOMIUICKCHE 3aBIaHHS, BUPIIICHHS SKOTO
3aJIeKUTh HE TUIBKM BiJl KOHCTPYKIIM MallIuH, aje TakoX 1 BiJl cTaHy chepu pEeMOHTY i
TEeXHIYHOro oOciayroByBaHHsi. B mpencraBieHomMy 3B’A3Ky TexXHIKM 1 chepu il
0o0CTyroByBaHHSI MOXKE pO3IVIANATHCS SIK €IdHA cHucTeMa, (YHKI[IOHYBaHHS SKOI €
HEOOXiTHOIO YMOBOIO JOCATHEHHS HEOOXiTHOTO piBHS po60oTO31aTHOCTI
KYKYpyA3030UpaJIbHOT TEXHIKH.

B peanbhiil ekcrulyaTauii MamiMHU 3aBXAW CTapiloTh (i3UYHO — 1€ 0OYMOBIICHO
MpoLecaMy 3HOIIYBaHHsS, BTOMJIEHOCTI, KoOpo3ii, 3a0buBaHHs Tomo. llpoxomxeHHs ux
MPOLIECIB HEMUHYYE MPUBOAUTH JO 3HUKEHHsS PiBHA POOOTO3AATHOCTI, KU MOXke OyTu
OXapaKTepU30BaHUN BEIMYMHOIO I1HTCHCHBHOCTEH BimMOB. B TOH ke Yac pPEeMOHTHO-
o0OcnmyroBytoua 0aza TEXHIYHOTO CEpBICY MAIllMH MOKE 3HAXOJUTHUCh B PI3HUX MOXKIUBUX
CTaHax BiJ] 3MEHIICHHS MOTEHINATy 1 MOXJIUBOCTEH (CTapiHHS) MO PO3BUTKY O0YMOBJICHOTO
BITPOBA/KCHHSIM HOBITHIX TEXHOJIOTIH 1 METOMK TEXHIYHOTO OOCIIyTOBYBaHHS 1 PEMOHTY.

JIy1s1 KOMIUTEKCHOT OITIHKM CTaHy 1 TeHJICHIIIH 3MiH B 3arajlLHOMY piBHI 3a0e3MeueHHs
HaAiiHOI POOOTHM MaIIMH, OCOOJIMBO CE30HHOTO MPU3HAYECHHS, HEOOXIAHO PO3TISHYTH
LUTICHY CHUCTEMYy '"MallMHa — TEeXHIYHe OOCIyroByBaHHsA" B JIWHAMIIl 3MIHH IX
xapakTepucTUK. OHI€I0 3 MOUIMPEHUX CUTYallild €BOJIOLIT PO3BUTKY MPEICTABICHOT CUCTEMH
MOXYTh OyTHM TO[ii, KOJM TPH 3arajJbHOMY TNPUPOJHOMY CTapiHHI TEXHIKM pPEMOHTHA
oOciyroByroya 0a3za 3aJIMIIA€TbCS HAa TMEBHOMY JOCATHYTOMY PpiBHI CBOro craHy. Toi B
yMOBaxX HasBHOCTI NAaCHBHUX pe€3epBYBaHb OKpPEMHUX BY3IiB 1 Jeraneid rpad craHiB i
MEPEXO/1iB TAKOT CUCTEeMH MOKEe OYTH TPECTaBICHUM HACTYITHOO MO0y 0Bot0 (pHc. 1).

Pucynox 1 - I'pad craniB i mepexomiB CHCTEMH TIPU TACHBHOMY pe3epBYBaHHI cTapirodiil TeXHill 1 HE3MiHHOMY
piBHI cepH TeXHITHOTO 0OCITYTOBYBaHHS

Jlana cucrema moOYMHAE TpaioBatu 3 podboTtoznatHoro ctany "00", MOKM OCHOBHUUI
€JIEMEHT, KWW BKIIIOUEHHUI B poOOTYy Ta JOJATKOBH (pe3epBHUI) € cnpaBHUMHU. B mporueci
eKCIUTyaTalii HAaBAaHTAKCHUH BKIIOUEHHH eJNeMeHT MO)Ke BIIMOBUTH 1 TOJi €JIEeMEHT
nepexoauTs B craH "10". BiH xapakTepu3yeTbcsl TUM, L0 NEpLIMi (OCHOBHUI) €JIEMEHT
BIJIMOBUB, a APYrHil (pe3epBHUI) CIpaBHUN 1 BCSA CHCTEMa 3aJUINAETHCS POOOTO3MATHORO.
OpnHak Takuil mepexia MOXJIMBHNA depe3 npoMmikHui ctad "0'0", ssKuil WTYYHO BBOJUTHCS B
OMHUC CHUCTEMH, SK (DIKTUBHUN JJs CHPOILEHHS BUPIIIEHHS 3aBJaHHS MaTeMaTUYHOL
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dbopMmamizailii poOOTH CHCTEMHU KOJIU IHTEHCHUBHOCTI ii TEpexoJiB 13 CTaHy B CTaH €
BEJIMYMHAMU 3MIHHUMU [y].

I3 cTany "10", koM cucTemMa MoKe IPAIIOBATH TUILKU Ha pe3epPBHOMY €JIEMEHTI BOHA
nepeiizie B cTa nmoBHoi BiiMoBH "11", uepe3 npyruii npomixkauii ctad "10"'. B pe3ynbrarti aiit
M0 BIiJHOBJICHHIO €JIEMEHTIB CHCTeMH 3 HepoOoro3zmaTHoro crany "l11" mepexoauTh B
pobotoznatauii "10" mpu BIIHOBJICHHI OJTHOTO 3 €JIEMEHTIB, 200 B IMOBHICTIO pOOOTO31aTHUI
novatkoBui "00" mpu BiTHOBICHHI 000X €J1eMEHTIB (OCHOBHOTO 1 pe3€pPBHOTO).

Ha npencraBneHomy rpadi CTpiakamMM IOKa3aHI MOXJIMBI - NEPEXOJH, SKi
BiIOyBalOThCS 3 IHTEHCHBHOCTAMH A, 1 W,. Ilpudomy A, — XapakTepUCTHKH €

IHTEHCHBHOCTSIMU BiIMOB, a |1, — XapaKTEPUCTUKH IHTEHCUBHOCTSIMU BiJHOBJICHb.

Takum 4MHOM cuCTeMa MPU NAaCUBHOMY pe3epBYBaHHI Ma€ J1Ba pOOOTO3/1aTHUX CTaHU
"00" 1"10" 1 omuH HEepoOoTo3maTHuid "11", Mo xapakTepusye ii BIiIMOBY.

[ToBemiHka JOCTIIKYEMOI CUCTEMHU MOXKEe OyTH OMKCaHa aHATITHYHO 3a JIOMOMOTOIO
BIJIMOBITHOT CUCTeMH TU(DEPCHIIMHNUX PiBHSIHD. HeBiIOMUMHY B X PIBHAHHIX € HMOBIPHOCTI
3HAXOJKEHHSI CUCTEMH B TOMY YH 1HIIOMY CTaHI, a IEPEXO/IU 13 CTaHy B CTaH BiOYBaIOThCS
i JI€I0 MOTOKIB ITOMiH 3B’ s13aHUX 3 BIMOBAMH 1 BIJHOBJIEHHAMU ejieMeHTIB. OcOoOIUBICTIO
JTAHOTO ONHUCYy € Te, IO IHTEHCUBHOCTI BTpaTH pPOOOTO3AATHOCTI HE € BEIMYMHAMHU
nocTiiHMMU. BOHM 3MiHIOIOTBCS B yaci abo HapoOITKM BHACHIAOK CTAapiHHA TEXHIYHOT
nigcucremu. Came TOMY JJIsI BUPIIICHHS TIOCTABJICHOTO 3aBAAHHS BBOJUTHCS JIBA MPOMIKHUX
(IKTUBHUX CTaHH, $KI JAalOTh MOJJIMBICTh PO3IJIANATH TOTOKH TOAINH SIK TPOMDKHI 1
3aCTOCOBYIOTH JJIS CKJIQJaHHS 1 BUPIIIEHHS PIBHSAHB BIAMOBIIHUI MaTeMaTHYHUN amapar.

Cucrema piBHSHB JMHAMIYHOTO OajaHCy WMoBipHOCTeH (piBHSHB Kommoroposa), 1o
BIJIOBIJJa€ CUCTEMI 3 IAaCMBHMM HEHABAHTA)XEHUM pe3epByBaHHAM 1 rpady craHiB 1
MepeXo/IiB MPEICTaBICHOMY Ha pHC. | 3aMUCy€eThCSI HACTYITHUM YHHOM:

d

EPOO (1) =N oo P () + 11,0 B ()5

d

— Py (1) = +h o Poo (1) + 1119 By (0);

d

ERO(ZL) =+ X0 L0 () + 1y By (1) =Wy B (1) = Ao By (25 - (1)
d

Eplo (1)= _7“101310(1‘) - 7\‘10‘P10'(t);

d

Jr — B, (1) =—A By (@) +u,,.B, ).

HopmoBaHO0 yMOBOIO J10 IPEJCTABICHOT CUCTEMH € PIBHICTb:
Poo(t)"'P()'o(t)+Plo(t)"'Plo'(t)"'Pll(t):1- (2)
[IpaBoMipHO AOMYCTHTH, LIO0 CHUCTEMa IHOYMHAE CBOKO POOOTY 3 poOOTO3AaTHOIO
CTaHy, KOJIM BCl €JIEeMEHTH crpaBHi. ToJll, 32 MOYaTKOBY YMOBY MOKHA IPUWHATH HACTYIIHI
PIBHOCTI IMOBIPHOCTI CTaHiB:
Py()=L:B,y (1) = 0; By (1) = 0P, (1) = 0;, (1) = . 3)
JUisi  CHpOILIEHHS TMOAAJBIIOr0 BHPIMIEHHS CHCTEMH JAU(EpeHLiHUX pPIBHAHb
MIPEACTABUMO 11 B IepeTBOpeHHsAX Jlamiaca:

S(pOO(S):_xOO'(POO( )+H10(P10(S)+1=

S(POO(S):XOO'(POO( )+7”00(P00(S)'

S(Plo(S) oo(Poo(S)+“11(P11(S) Hlo(Plo() xlo(Plo(S); “4)
S(Plo'(S) Ao @y (S)+ Mg Pio (S)’

S(pll(S) 10(P10'(S)+H11(Pn( )
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Hopmytoua ymoBa (2) B nepeTBopeHHsX Jlamiaca nmpencTaBisieTbecs BUPa3oM:

0o (5)+040(5)+ 01 (5)+ 010 (5) 01, (5) = . ®
abo
SPgo (S)+ AJoTe (S)+ S®y (S)+ S(Pm'(S)"' S, (S> =1. (6)
Beenemo B Tpere piBHsAHHA cucTeMu (4) 3aMicTh  S@,, (S ) HWOro 3HAYEHHA 3
HopMoBaHoi ymMoBH (6). Toxi cucreMa piBHSHB TIEPETBOPUTHCS 10 HACTYITHOTO BHUIJISITY
SPy0 (S) =—hooPoo (S)+ Hi0Pyo (S)+ I;
AJore (S) = Lo Poo (S)+ X0 Poro (S);
S9, (S) =1-5¢,, (S)_ SPyr (S)_ S(Plo'(S)_ Sy, (S); .
AYOI (S) =XioPio (S)+ L@y (S);
SQ,, (S) =L P (S)"' M@y (S)
Buacnifok rpynyBaHHsI YWIEHIB 1 IEPETBOPEHb CUCTEMA PIBHSAHb Ha0yBa€ BUTIIALY:
(S + g0 )(Poo (S) Hi0Pio (S) =1
(S+7“00)(P00( ) oo(Poo( )
S(Plo( )+S(P00(S)+S(P00( ) S ( )+S(P11(S):1;- (7
@+xmhm() 1N%() 0;
(S THn )(Pll (S)_ L@ (S) =0.

3aBJlaHHSM JITaHOTO JOCII/PKEHHS € BCTAHOBJICHHS HEBIJJOMUX, SIKUMHU € MMOBIPHOCTI
XapaKTepUCTUK CTaHIB cHucTeMH. Yepe3 IX BU3HAUEHHS BIJAKPUBAETHCA MOXKIMBICTh
BUSBJICHHS OCHOBHUX TMOKa3HMKIB HaJIMHOCTI 1 3MIHHM iX B MpoILIeCi eKCIuTyaTalii TeXHIYHUX
CHCTEM, IKHMHU € KyKypy130301pasibHi KOMOaiiHu.

3rigHo mpaBuia Kpamepa WMOBIpHOCTI CTaHIB JJIsi POTISAYEMHUX CHCTEM MOXYTh
OyTH BU3HAYCHI K BITHOIIICHHS:

ols), =2t ®)

ne A ; — BU3HAYHMK (J€TEPMIHAHT) CUCTEMH PiBHSAHB (7) A7 1i HEBIZTOMOI;

A — Bu3HauHMK cuctemu piBHAHD (7).
Takum 4WHOM, Ha TMOYATKY JOCTIIKEHHS JIOIIJIFHO BCTAHOBHUTH 3HAMEHHUK BHUPa3y

8).
® PozmmpenuM BUSHAYHUKOM OTPUMAHO1 CUCTEMU PIBHSHB (7) €:

S+ 0 ~ o 0 0 1

Aoy SHAgy, 0 0 0 0

A= S S S S S 1]. 9)
0 0 Ay SHAy 0 0
0 0 0 Ao SHp, [0
[Ticnist mepeTBOpEHb Ta MEPEXOAy 0 TPETHOTO PaHTy CKOPOUEHO MOXKHA 3aIUCaTH:
AY = (S + ko)A

A = AP (8 42 )A%)

OTpumaHi MaTpuIll TPETbOTO paHTy AW AR2) JIOMYyCKAIOTh BUPIIIEHHS 3TiTHO
npasuia Capproca MaeMo:
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S S S S S
A(l’l) = _7\-10 S+}‘10' 0 _7‘10 S+7‘10‘ = S(S +7\,10,)(S+p11)+
0 _7\410' S+“’11 0 _}\'10'

+ S(_ I )(_ Mg )_ (S 1y )(_ Ao )S = S(S + Ay )(S Uy )+ Shighig + (S 1y )7"10S
TakuM YMHOM, yCi KOMIIOHEHTH, IO 33/1al0Th MaTpUIl0 A Bu3HaueHi. [lincTaBisodn
CKJIQJIOBI Ta BUKOHYIOUH MIEPETBOPEHHS CKOPOUCHO MOKHA 3aIHCATH:
A=aS’ +bS* +¢S° +dS* +eS . (10)
[Momanemii  3BopoTHI  meperBopeHHss Jlammaca  mependadaroTh — PO3KIAJCHHS
6ararowieny (10) na MHOXHUKH. J1J11 BUKOHAaHHS 1i€i omnepairii nepenumiemo (10) y Burimsmi
PIBHSIHHS T’ SITOTO CTYTICHS:

aS’ +bS* +¢S* +dS? +eS =0, (10%)
S(aS* +bS* +¢S? +dS+e)=0.
OtpumaHe piBHAHHSA po3nanaeTbes Ha ABa. Kopine nepmmuii 3 HUX nopiBHIOE S, =0.
JIj14 3HaxXOJIKEHHsI 1HIIUX KOPEHIB HEOOX1JHO BUPIIIMTH PIBHSAHHS YE€TBEPTOIrO CTYIICHS:
aS* +bS’ +cS*+dS +e=0. (11)
BoHo nomyckae aHamiTuuHe po3B’si3aHHS BiTHOCHO HeBigomoi S . 3rigHo (11) xopeni
CIIIBIAIAIOTH 3 KOPEHAMHU 2" KBaPaTHUX PiBHAHD BHJLY:

S2+(b+A)g+(y+by;dj:0, (12)

ne A =iw/8y+b2 —4c;
y — MoOUiA TIHCHUIA KOPIHb TOJaTKOBOTO KyOIYHOTO PiBHSIHHS.
8" —4cy’ +(2bd —8e)y + eldc —b?)—d* = 0. (13)
Bupimyrouu naHe piBHSHHS, TICIIs IEPETBOPEHb, OTPUMAEMO:
A:(S_Sl)(S_Sz)(S_S3)(S_S4)(S_Ss)
AHaN3yl04M  OTPUMaHHMH  pe3ynbTaT, BUXOASYM 3 3BOPOTHUX  IMiJICTAHOBOK
o, —>a,b,c,z,d,e > P A, , MOXKHA CTBEPIDKYBAaTH, LIO 3HAYECHHS KOPEHIB BH3HAYAIOTHCH

[j b
BEJIMYMHU IHTCHCUBHOCTI BIiIMOB 1 BIJTHOBJICHb (7», },l). [Ipu nupomy koedimieHT (b) BMIIIIy€e A
1 U B mepuiomMy CTyTIeHi, (c) — B JIpyromy, a (d) — B TpeTboMy. T0OTO MOPSAOK 3HAUYEHHS
KoeiLlieHTIB y pileHHsIX PIBHSHD O; CIIiJ BBaXaTH OJIM3BKUM O MOPSIKY BEIHMYHH A, U —

XapakTepucTuK. Lle BaxiuBuid pe3ynbTaT sl BUSHAYCHHS MOKJIMBOCTEN CIPOIIEHHS BUPa3iB
0e3 CyTTeBOi BTpaTH TOYHOCTI OTPUMYEMHUX pe3yibTaTiB B MPAKTHI aHaNi3y HaJIlNHOCTI
PO3IIISTy€EMUX TACUBHO PE3EPBYEMUX CUCTEM.

Opnak cnif 3ayBakuTH, 10 KpiM poOorto3naTHoro crany "00" B po3risimyemiit
CHCTeMI 3 NaCMBHMM HE HABAaHTAXCHUM pE3EPBYBaHHAM € 1€ OAMH POOOTO3JAaTHUH CTaH
"10". Bin BiAmoBigae cutyarlii, KOJU MepIInii pooouuii eeMeHT CUCTEMH BiIMOBHB, a APyTUN
BCTYIIUB 3aMiCTh HBOTO B poOOTy 1 B IJIOMY CHCTEMa HPOJOBXKY€E eKciuryaryBatucs. lLle
notpedye BIANOBIAHUX BpaxyBaHb IpPHU BU3HAYEHI 3arajlbHUX KOMIUIEKCHUX IOKAa3HMKIB
HajiHocTi. ToMy, UId X BU3HAYEHHS HEOOXITHO PO3IIIIHYTH 1 APYTHid poOOTO3/1aTHHUM CTaH
"10" cucremn.

BpaxoByroun, 1110 poO0TO3JaTHUMH CTaHAMH € JIBa CTaHU po3risiayemoi cuctemu "00"
i "10", sKxi 1 BM3HA4YalOTh TOTOBHICTH ii /10 poOOTHM B 3araJikHOMY (YHKIS TOTOBHOCTI
JIOPIBHIOE CyMi HMOBIPHOCTEH 3HAXOKEHHsI CUCTEMH B IIUX cTaHax. ToJll MOXHA 3allucaTu:

K ()= P ()+ Boe). (14)
Ha nincrasi (14) dynkuis rorosrocti K - (t ) IPEJCTABISETHCSA CYMOIO
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Dy, + D, +exp(— Sst)(Eoo +E10)_
K (t)=exp(- S,z 1
S,S;

Takum uYuHOM oOTpuUMaHa (YHKI[SI TOTOBHOCTI NAacCHBHO pE3EpPBYEMHX CHCTEM B
yMOBaxX CTapiHHS MEXaHIYHHUX CHUCTEM KyKypya3030upaibHUX MamnH. @PI3M4HO BOHA
BiI0OpaXkye JUHAMIKY 3MiHU HMOBIpHOCTI O€3BIIMOBHOI pOOOTH CUCTEMH MPH MOCTYIOBOMY
HAKOMHWYEHI MOLIKOJKEHb.

BucnoBok. B pe3ynbrari npoBeeHUX TEOPETHUYHHUX JOCIITKEHb OTPUMaHa (PYHKITis
TOTOBHOCTI CHUCTEM 3 HEHAaBAaHTAKCHUM IIaCUBHHM pE3EPBYBAaHHSIM B YMOBAaX CTapiHHSI
MEXaHIYHUX CHCTEM KYKypyI3030MpaJlbHUX MAIIHH, 10, B CBOIO YEPry, NTA€ MOXIIUBICThH
OLIIHUTU 3 TMO3WLIi HAAIMHOCTI CKJIaJHYy CHUTYyallilo, sIKa CKJIajacsi OCTaHHIM YacoM IHpu
eKCIUTyaTalii KyKypyI3030MpallbHOI TEXHIKH, a TaK0)XK BHPIIIMTH BAXXJIUBE MEPIIOYEProBe
3aBAaHHS 3 TIPOTHO3YBaHHS HAJIWHOI, O€3BIIMOBHOI pOOOTH CTapitouoi TEXHIKM MM Yac
MIPOBE/ICHHS 30UpaIbHUX POOIT.

(15)

2
L _E(}\’OO'A’IO' + Aok, + 7‘00'}‘10')
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A. Boiixo, A. Bondapenko
HcciienoBanne HaAeKHOCTH KYKYPY30yOOpPOYHBIX MAIIMH NMPH MX CTApEHHH, HEM3MEHHOW 0a3e
TeXHHYECKOT0 00CTYKHBAHNUS M MCIOJIH30BAHIY MACCHBHOTO Pe3ePBUPOBAHUS

[IpuBeneHs! pe3yabTaThl TEOPETUYECKUX UCCIICTOBAHUM JJI1 KOMIUIEKCHOM OIIEHKH OOIIEro COCTOSHHUS
Y TCHJICHIMY M3MEHEHHUI HAICKHON PabOThI KYKypy30yOopouHbIX MamuH. [locTpoeHa croxacTndyeckass MOJICHb
COCTOSIHUI U NEPEX0I0B MOJCUCTEM MPHU MACCUBHOM PE3EpPBUPOBAHUU.

A. Boyko, O. Bondarenko
Research reliability machines is for collection corn at their senescence, unchanging base technical
service and use passive reserving

The results of theoretical researches are resulted for the complex estimation of the common state and
tendencies of changes of reliable work of machines for collection of corn. The stochastic model of the states and
transitions of subsystems is built at the passive reserving.
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