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Anomauia. Y cmammi Hagedeno pe3yrvmamu OOCIIOHNCEHHs 6NIUBY YMO8 Md
pedicumie  eKcnayamayii Ha MeXHIYHUUl CMaH 3epHO30UPATbHUX — KOMOAUHIS.
3epHo3oupanvHuti KomoOaiuH y npoyeci exkcniyamayii nocmynogo 6mpavdc Ce0H
npayezoamuicms. /15 3abe3neuents cmiukoi pobomu napKy cilbCbKO20CHOOAPCbKUX
MAWUH, RIOMPUMKU U020 MEXHIYHO20 CMAHY mda NiOBUWEHHS eKCHIYamayitiHol
HAOItIHOCMI NPOBOOUMbCS MEXHIYHUL KOHMPOJIb 3ePHO30UPATbHUX KOMOAUHie. AHani3
MEeXHIYHO20 CMAHY 3ePHO3OUPATIbHUX KOMOAUHIE NOKA3A8, WO 3ANTUUAEMbC BUCOKUM
8I0COMOK HECNPABHUX 3ePHO30UPANbHUX KOMOAUHIB, NPOCMOI HA 8CIX BUOAX PEMOHMY
ma KilbKicmob Hen1anosux pemonmis. QOHUMU 3 OCHOBHUX NPUYUH MAKO20 CMAHY €
HU3bKULL pIiBeHb Opeanizayii ma SAKOCMi MeXHIYHO020 KOHMPON0, HeO0CMAamus
Mexauizayii mexHoNo2iuHuUx npoyecie. bazosum  eremeHmom  MmexHOA02IYHOIL
ni020MOBKU PEMOHMHO20 BUPOOHUYMEA € PO3POOKA MEXHONO2IUHO20 NpOYecy, Wo
3abe3neyye HAABHICMb HA NIONPUEMCMBI NOBHO20 KOMNJIEKMY MEXHONO2IYHOL
OoKymMenmayii 0Nl opeauizayii ma NnposedeHHs MEXHIYHO20 00CIY208Y8aAHHL MdA
pemonmie ms208020 pyxomozo ckiady. Ilpu po3pobyi mexnHono2iyHux npoyecie
DPEeMOHMY NPOBOOUMBCSL BUOID MEXHON02IUHUX Onepayiti ma 3acois ix mexHoN02iUH020
OCHAWeHHS, HOPMAMUBHI OOKYMEHMU 8UMO2 HA OONYCKU, 3A30pU, 3VCUNLISL NOCAOOK,
HAnpecoBokK, pizbO0BUX 3 €OHAHb, AKICMb 00POOKU, MOUHICMb 30UpanHs mowo. 3
PO3POONIEHUX MEXHON02IUHUX ONepayil BU3HAYAIOMbCA MEXHIUHI YMOBU 0Ji pO3POOKU
HeCmaHOapmHo20 MeXHONO2IUHO020 YCmamKyeanHs. Ak yinbosy @yukyiro 63amo
PAyioHanbHy nepioOuyHicms 00CTY208Y8AHHS 3€PHO30UPANbLHUX KOMOAlHIG, a came
PAYioHANbHULL YAC MIdC 00CIY208Y8aHHAMU. AHANI3 pe3yibmamis gidomMux pooim 3
MaAmMemMamuyHo20 MOOeN08aAHH Ma NepioOUYHOCMI PEMOHMY ma 00CY208)68aHHS
CKIIAOHUX MEXHIYHUX CUCTNEM HA OCHOBL MAPKIBCLKUX MA HANIBMAPKIBCLKUX NPOYecis
00360/1U8 3ANPONOHYBAMU K Kpumepii MOOeno8anHs YiiboBoi yHKYil KOMNIEKCHI
Kpumepii: OyHKYIOHAN 20MOBHOCHI, WO 3ACMOCOBYEMbCS 0I5l OYIHKU OONYCMUMO20
yacy ma QyHKYioHan mexHiuHo20 BUKOPUCAHHS, WO 00380JIAE BUHAUAMU 3HAYEHHS
ONMUMATILHO20 4aCy MIdC 00C/Y208Y8AHHAMU 3ePHO3OUPAIbHUL KOMOAUHA 3a
MEXHIYHUM Napamempom 8 mouyi MaKCUMyMmy.

Knwuoei cnoea. 3epnozbupanvuuil KomobauH, excniyamayis, HAOIUHICMb,
00NAOHAHHS, MEXHIUHA 20MOBHICMb, MEXHIYHUL KOHMPOJLb

AKTYaJIbHICTb. TexHonoriyna BUMOTH JIO 1X Tpane3garHocTi Ta
CKJIaJIHICTh PEMOHTY Cy4acHHX pecypcy TMpHU3BOAATH JI0 3POCTaHHS
3epHO30MpabHUX KOMOalHIB, BUCOKI obcsary Ta  BUMOT  JI0  SIKOCTI
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TEXHOJIOTIYHOI IMiIFOTOBKH PEMOHTHOTO
obnmamHanHg (Schultz, et all, 2020).
PesynbratoM TeXHOJIOTIYHOT TTiATOTOBKH

€ TEXHOJIOT1YHA TOTOBHICTD
BUPOOHHUIITBA, IKa BU3HAYAETHCS
HasIBHICTIO Ha PEMOHTHOMY
MIIMPUEMCTBI  MOBHUX  KOMIUICKTIB
KOHCTPYKTOPCHKOT Ta TEXHOJOTIYHOI
JTOKyMEHTAIli1 Ta 3ac00iB
TEXHOJIOTTYHOIO OCHAIIICHHS TS

3MIACHEHHS 33JJaHOTO 00CSTY BHUITYCKY 3
PEMOHTY 3epHO30MpabHUX KOoMOalHIB
(Kuzmich, et all, 2021).

AHAJi3 ocCTaHHIX [JOCJTIIKeHb.
['0710BHOIO TPUYMHOI BHCOKOTO PiBHS

MOIIKOIKEHb Ta HECITPaBHOCTEN
3epHO30MpATBLHUX KOMOaiiH1B €
He3aJI0BlIbHA SIKICTB MMOTOYHUX
PEMOHTIB Ta TEXHIYHOTO

ob6cnyroByBanHs (Lindstrom, Franchini,
Nolasco, 2022). 3 i€l
BinOyBaeTbess 57,0-59,2 % BigmMoB Ta

IIPUYUHU

32,0439 % HenmjIaHOBUX PEMOHTIB
IBUTYHIB Ta 62,7-69,5 % BiAMOB Ta
43,1-46,7 9% HemIaHOBUX PEMOHTIB
»KaTKH B1J 3arajbHOi KinbkocTi (Aulin, et
all, 2024; Vladyslav, 2022; Rogovskii, et
all, 2024; Nazarenko, et all, 2021; Dela
Cruz, Padilla, Victoria, 2021; Rogovskii,
Lyubarets, Borek, 2022; Volokha, et all,
2023; Rogovskii, 2021a).

AKTyanbHOIO  TpoOJNEeMOI0  Ha

CHOTOJHINIHIA JEeHb € Te, 0 A

MOJIMIIEHHS TEXHIYHOTO CTaHy Ta
EKCILTyaTaIiiHo1 HaAIIHAHOCTI
3epPHO30MPATBHUX KOMOalHIB
HeOoOX1IHE BIOCKOHAJIEHHSI
TEXHOJIOTTYHOT TOTOBHOCTI

BUPOOHHUIITBA TPU TEXHIYHOMY KOHTPOITI
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3a JIOTIOMOT OO PO3pOOKHU Ta
BIIPOBAKCHHS CY4acHUX
TEXHOJIOTTYHUX MPOIIECiB Ta
CHEI[1aTi30BaHOTO HECTaHAAPTHOTO
PEMOHTHOTO Ta  JiarHOCTUYHOTO

ob6namuanns (Rogovskii, 2021b).
Bubpani xpurtepii mnpeacTaBiieHi
BUpa3aMU y BUIVIAMI (PYHKIIOHAJIB Bif
KOHCTPYKTUBHMX Ta TEXHOJOTIYHUX
napameTpiB 1 J03BOJISIOTH OIIHIOBATH
BIUIMB IIMX MapaMeTpiB Ha TEXHIYHHI
CTaH 3€pHO30MpaNbHOTO  KoMOaitHa
(Casado-Sanz, Guirao, Attard, 2020;
Rogovskii, 2021c). 3a pomomororo
OTPMMaHUX BUPA3iB MOXKHA BHU3HAYaTH
BUXIJHY 1H(QOpMALIIO JJIs TEXHIYHUX
yYMOB Ha MIPOCKTYBaHHS Ta
BIOCKOHAJIEHHS TEXHOJIOTTYHUX
IpOLIECIB  TEXHIYHOTO
HECTaHJIapPTHOTO oOnaiHaHHS Ta
ocHameHHs (Abu Dabous, et all, 2021).

Meta pociaigkeHHss. MeToro 1aHoi

KOHTPOJITIO,

cTarTi € aHam3 (akTopiB, IO
BIUTMBAIOTh Ha eKCIUTyaTaliiHy
HaJ1MHICTB, MIPUYUH 3HOCY 1
NOIKO/IKEHb  JIeTajedl Ta  BY3JIB

3epHO30MpaTbHIX KOMOAIHIB.
PesyabraTn aociilkeHHs1 Ta iX
oOroBopenHnsi. HaBeneHo pe3ynbraTu

MOJIECITFOBaHHS poLECIB TK
3epHO30UpaTBLHUX KOMOalHIB 3
BU3HAYEHHSM NEePIOJUYHOCTI
00CITyrOByBaHHS 3a TEXHIYHUMH
napaMeTpami.

Sk uimboBy  (PyHKIIIO  B3ATO
parioHaIbHY NEePIOUIHICTh
00CITyrOByBaHHS 3epHO30MpaTHHUX

KoMOaitHIB Tpay, @ caMe panioHaJIbHUN
4yac M 00CITyroByBaHHSMH.
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AHaJi3 pe3yabTaTiB BIIOMUX POOIT
3 MaTeMaTHYHOTO MOJCITIOBAaHHSA Ta

JUISL OLIIHKM JOMYCTUMOTO yacy T Ta

oz
(yHKIIOHAT TEXHIYHOTO BUKOPUCTAHHS

IE€PIOANYHOCTI PEMOHTY Ta K.(T), mo mo3Bonse BH3HAYATH
OOCITyrOBYBaHHs CKIaJHHX TEXHIYHHX 3HAQUEHHS ONTHUMAJIBHOTO Yacy T ., MIXK
CHCTCM Ha OCHOBIL. MapKIBCbKHX Ta 00CITyTOBYBaHHSIMHU  3€pHO30MpaIbHUN
HaIiBMapKIBChKUX IPOIIECIB JIO3BOJIMB KoMGaiiHa 3a k-M TexXHIYHIM
3alpONOHYBATH AK KpHUTCp1 mapaMeTpoM B TOUIll MaKCUMyMy
MOZCIIIOBaHHA H1JIBOBO1 dyHKii K,;(T). ®yHKmiOHaIM BHU3HAYAIOTHCS
KOMIUJIEKCHI ~ KpuTepii:  (yHKI[IOHA BHPA3aMI:
roroBHocTi Kp(T), 1m0 3acTocoByeThes
Tpos.k[T]
_ pob6.k
K., (T) = (1)
Tpo6.k[T.B1+Tapk[T.B1+T10.£[T]
Tpos.k[T]
_ po6.k
Kp(T) = (2)
Tpo6.k[T,8]+Tapk[T.A]

1€ Tpos k [T] — GyHKIiA icTHHHEOTO Yacy
3HAXOJKCHHS 3epHO30MPATBHOTO
KoMOaifHa MO MJOCHIKYyBaHOMY Kk-My
napaMeTpy B CTaHax (YHKIIIOHYyBaHHSI
npu k = 1,N; N —4uciio TEXHiYHUX
napameTpiB, SIKUMH OOCIyTOBY€EThCS
3epHO30MpaTbHUN KOMOaiiH;

Toosk [T, Bl TapklT, Bl, TroxlT] —
byHKIii
3HAXOKEHHS

CTIOCTEPEXKYBAHOTO  HaCy
3epHO30MpPaIbLHOTO
koMmOaiiHa 1Mo k-My mapaMeTpy B CTaHax

GYHKIIOHYBaHHS,  aBapiHOro  abo
IUTAHOBOTO PEMOHTY BIJMOBIIHO TIPH
0<p<1, T - wac wmix TK;
[ - TOMWIIKH J1arHOCTYBaHHS JIPYroro
poxy.
Tumnosi
KTB (T) Ta
peMOHTaMU

rpadikd  3aJexHOCTEH

Kp(T) Bim wacy Mix
3epHO30MpaAIbHUIM
KoMOaiiHa Ta X BUKOPUCTAHHS JUIS

BU3HAYCHHS Tpau(TOHT < Than < Tﬂoﬂ)

HaBeEHO Ha puc. 1.

T 1,0

Kr(T),
Krs(T)

K1B max

KF 101

T Kn(T)

0,9 L=
TOHT

T >

Puc. 1. 3anexnocti K, (T) Ta Kp(T) Bix uyacy

Bubip KoHKpeTHOTO 3HAYEHHS Yacy
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BapTiCHUM  KputepieMm  Cpoy.  Jd
JIOCSITHEHHS! HAMO1IIIIO0T JOCTOBIPHOCTI
pe3yabTaTiB HE0OX1THO
BUKOPHUCTOBYBATU MOJIe, 10
BPaXOBYIOTh MIOMUJIKU JIaTHOCTYBAHHSI.

TexHiuHMI cTaH JaeTaneil 1 By3iiB
3epHO30MpaNbHOTO  KOMOaifHa,  sKi
BH3HAYAIOTh 3HAUYCHHS k -TO TapameTpa,
MOXKe OyTH TakuM: cropaBHUM (S);

po3perymoBaHHs (S;) SBHOI BiIMOBHU

Sto

Ss

Puc. 2. I'pad craxis, 110 BpaxoBYy€ BILIUB MOMUJIOK TiaTHOCTYBAHHS

[Tepexinni HMOBIPHOCTI

(S,); npuxoBaHoi  BimMOBH  (S3);

MTOMHUJIKOBOT B1JIMOBH (84);
0OCITyTOBYBaHHsSI ~ CIIPaBHOTO  By3Ja
(Sto0); 00CITyTOBYBaHHS
PO3pEryIL0BAHOTO By3JIa (Si70);
00CITyrOBYBaHHSI By3J1a, 110
3HaXOAWThCA B IIPUXOBaHIN BIJMOBI,
(S310)-

I'pad craniB mnpencraBieHud Ha
PUCYHKY 2.

BU3HAYAIOTLECA BUPA3OM!

T = |mo(T) 11 (T) m(T) 73(T) 14 (T) 7o (T) 10 (T) m370(T)I (3)

= 1P

3 {"i
8 YMOBH |9 _ 4
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OTPUMAEMO CUCTEMY PIBHSIHb:
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(100(T) = 5 (T) + 14 (T) + (1 = a)[1 = Fro(tp)]ero(T) +
+(1—ay)[1 - FTO(tp)]anO(T);
71 (T) = [1 = Fo(T)]Fo1 (T) 1o (T);
5 (T) = (1 — B1) Fo, (Mo (T) + (1 — B1) Fi2(Dmy (T) + (1 = B2) -
- Fro(t)r0(T) + (1 — B2) Fro(ty) 110 (T) + (1 — B) 1310 (T);

3 (T) = B1Foo(T)mo(T) + 1 F12(T)my (T) + ,BzFTo(tp)”To(T) +
< + B Fro(ty )70 (T) + Bamaro(T); (
74 (T) = a;[1 = Fop (T)1[1 — Fo1 (T) o (T) + a4 [1 — F1(T)]m, (T) +

+052[1 — FTO(tp)]T[TO(T) + 0»’2[1 — FTo(tp)]ﬂﬂo(T)}
Tro(T) = (1 — ay)[1 — Fo, (T)][1 — Fo1 (T)]mro (T);
T110(T) = (1 — ay)[1 — F;(T) ]y (T);

310 (T) = m5(T);
\1o(T) + 11 (T) + m5(T) + m5(T) + 74 (T) + 770 (T) + 170 (T) + M370(T) = 1

4)
CrpaBkHe dYac  3HaXO/DKCHHS aHaJTI30BaHUX CTAHAX:

3epHO30MpaTbHUIMA KoMOaiiHa B

w;(T) = X; P;jdF;; (ti5) (5)

ne P;; — WMOBIpHICTH mepexoay 3 CnocrepexxyBaHui gac

aHaNIi30BAHOrO CTAHy B Hpale3faTHHii;  OOYMOBIECHO  HAsABHICTIO  IIOMHJIOK

T;; — 4ac mepeCyBaHHs CHCTEMU Y LHX J1arHOCTYBaHHsSI 1 BU3HAYAETHCS BCIM

cranax; F;; — dynkuii posmominy uacy CTaHiB, y AKNX nepedyBac

3epHO30upaIbHUN KOMOaliH, 32 TAaKUMU

dbopmynam:
T

Vo(T) = wo(T) + B4 j Fo, (T)dr;

0

KpPOKY MpOLECY.

T

7 (T) = (1 ay) j [1- F@]+ B f Fip (D) dr;
0

0
v1(T) = w1 (T) + B4 fOT Fi,(0)dt; vo(T) = ¢p + &5+t
2D =T; vy(T) = ¢, 6)
vio(T) = (1= ;) [ [1 = Fro@ldr + B, [ Fro(d

0
tp+i tp+ts

P1ro(D) = (1 — @) f [1 - Fro(2)]de + B, f Fro(2)dt;  varo(T) = t,
0 0
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Pesynbraru PO3paxyHKyY 3a 1700 no3Bossie BUOpaTH NMEPIOIUIHICTh
mapaMeTpoM TEXHIYHHM CTaH KaTKu TEXHIYHOTO KOHTPOJIIO, KPaTHY YMHHUM
HaBeneHO Ha puc. 3. Orpumanuit HOpMaM.

TEOPETUYHO 1HTEpBaJ MEPIOJUIHOCTI
TeXHIYHOTO KOHTponmo 1400 < T, <

1,0000

0,9998

0,9996

0,9994

Kr, K8

0,9992

0,9990
0 800 1600 2400 3200 40004800 5600 6400 8000

T ) roa

Puc. 3. Po3paxynok T, 17151 )KaTKH 3¢pHO30MPATLHOT0 KOMOaiiHa

BukopucToByouH HariBMapKiBChKi BUPA3U ISl PO3PAXYHKY KOMIUIEKCHUX
MOJIeJll  OOCIYTrOBYBaHHS, OTPUMYEMO MOKa3HUKIB HAJIHHOCTI:
o (T wo(T)+m1 (T w1 (T)
K = 0 0 1 1 . (7)

1o (o (T) 701 (w1 (T) +72 (v (T) +73(TY)v3(T)’

/7o (T)vo(T) + 111 (T)v1 (T) + w2 (T)v2(T) + 73(T)v3 (T 1o (T V10 (T) +

170 (T V110 (T) + 370 (T) V310 (T) (&)
CrinbHe 3aCTOCYBaHHS 3HAXOIKCHHS 3epHO30UPATBHOTO
¢yukmionamie Kr 1 Kpg BusHavae koMOaiiHa 1o k-My mapaMeTpy B CTaHax
BAXJIMBE JUIsl TPAKTUKHU BIJTHOIICHHS TEXHIYHOTO 00CITyroByBaHHS
yacy TEXHIYHOTO OOCIYrOBYBaHHS J10 (Rogovskii, 2021c¢).
yCEPETHEHOTO BITHOCHOTO qacy
KTBl(T) B KrtT) =~ 1O (T) ©)
[Ipu upomy:
Tro, (T) = 7o ()10 (T) + 170 (T V110 (T) + 7370 (T V310 (T); (10)
T10, (T) = 1o (T)vro (;TT)O‘l(';T;aT)(;g;zii)((;))::(s%o(ﬂvno ) (11)
[lepeBara 3aIpOIIOHOBAHOTO METO/Yy MOJSTae y BBEIEHHI TPETHOTO
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KPUTEPIKO Y BUDIAAL Trp,. 3a1al0YKCh
TOTOBHICTIO BUPOOY BUKOHATH 3aBIaHHS
(3HAXOMKEHHA  3HA4YE€HHS  OOpaHOTO
napaMmeTpa B 3aJaHUX Mexkax), MOKHa

BU3HAYNTH TOE, a 3a HWOro 3HaUYCHHAM

cepedHsi BIJICTaHb MIXK IyHKTaMH

TEXHIYHOTO KOHTPOJTIO
3epHO30MpaThbHIX KOMOAMHIB.

bazoBum €JIEMEHTOM
TEXHOJIOTIYHOI MIJATOTOBKK PEMOHTHOTO
BUPOOHUIITBA € po3podOKa
TEXHOJIOT1YHOTO MpoI1IECY, 101(0)
3a0e3neuye HasIBHICTh Ha MIPUEMCTBI
MMOBHOTO  KOMIUIEKTY  TEXHOJOTI9HOT
JOKyMEHTAIlll IS

MIPOBEICHHS

opraHizamii Ta
TEXHIYHOTO
00CITyTOBYBaHHSI Ta PEMOHTIB TSITOBOTO
pyxomoro ckiany (Radu, Lewandowski,
Szelag, 2020).
IIpu  po3poOiri
MPOLIECIB PEMOHTY MPOBOAUTHCS BUOIP

TEXHOJIOTTYHUX

TEXHOJIOTIYHUX oOfepauiid Ta 3acoliB ix
TEXHOJIOTTYHOTO OCHAIIEHHH,

HOpMaTI/IBHi AJOKYMCHTH BHMOI' Ha

JTOMYCKH, 3a30pH, 3YCHIUIS IOCaOK,
3’€JIHAHb,

HAIpECOBOK,  Pi3b0OBUX

AKICTb OOpOOKH, TOYHICTH 30UpaHHS

TOIIIO.
3 po3poOieHUuX TEXHOJOTTUHHX
omepalii  BU3HAYAIOTHCS  TEXHIYHI

YMOBH [IJIsl pO3pOOKH HECTaHIAAPTHOTIO
TEXHOJIOTTYHOTO yCTATKyBaHHS.
[IpoekTyBaHHS ~ TEXHOJIOT1YHOTO
MIPOIIECY MPOBOAUTHLCS y JIB1 CTAIIi:
eHa mnepuriii cragii BUKOHYETHCS
CTPYKTYpPHHI aHalli3 00’€KTa PEMOHTY
(3epHO3OMpanbHUl  KOMOaWHa) IS

CKJIagJaHHsA nepeniKy CKJIadaJIbHUX

OJUHHIIb, €JIEMEHTIB Ta JeTaleh, IO
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BXOAATH JO WOr0 CKJIaay, Ta WOro
CTPYKTYPHOI CXEMH.

eHa npyriit cTanii po3poosoThCs
BaplaHTH TEXHOJOTIYHUX MAapIIPYTiB
PEMOHTY OKPEMHX BY3JI1B, CKIaJaIbHUX
OJIMHUIIb Ta BIIHOBJICHHS JETaJCH.

JIisi moKpaieHHs opraHizarii Ta
yIpaBITiHHS PEMOHTHUM
BUPOOHHUIITBOM, 3MEHIIICHHS
co0iBapTOCTI Ta TIiJBHUINCHHS SKOCTI
PEMOHTHHUX pooiIT BUKOPHCTAHO
1H(pOopMaIliitHO-TUHAMIYHE
MOJICTIIOBAHHS TPOIIECY PEMOHTY, IO
JI03BOJISIE BU3HAYATH B3a€EMHUN 3B’SI30K
MIK OKPEMUMU POOOTAMH, BILUIUB OAHIET
oneparii Ha THITY. Burparu
BU3HAYATUMYTHCS K CyMa OTHOPA30BUX

BHUTpPAT 3a CTBOPCHHS Ta BIIPOBAIKCHHSA

HECTaHJapPTHOTO TEXHOJIOTTYHOIO
yCTaTKyBaHHS.

BucHoBkH

1. B pe3ynbrari mOpoBEeICHUX
JTOCHIPKEHb ~ BUPIIIEHO  KOMILUIEKCHE
3aBJaHHSA BIOCKOHAJIEHHS
TEXHOJIOTTYHOT TOTOBHOCTI
BUPOOHUIITBA TiJ] dYac TEXHIYHOTO

KOHTPOJIIO BHUKOPHUCTaHHSIM TPYIIOBUX
TEXHOJIOT1H. 3acTocyBaHHS
PO3pOOICHNX METOMWK, TEXHIYHUX Ta
TEXHOJIOTTYHUX

pillleHb  J103BOJISIE

3a0e3neunTr arponpoMHUCIIOB1
MiIPUEMCTBA TIOBHUMH KOMILICKTaMHU
TEXHOJIOTTYHOL JIOKyMEHTaIli1 Ta
3aco0aMy TEXHOJIOTIYHOTO OOJIaaHAHHS
TUTST rapaHTOBaHOTO 3MI1ACHEHHS
3aIaHOTO O0CSITY BHUITYCKY 3 PEMOHTY
3epHO30MpaTbHUX KOMOAMHIB.

2. Po3po6iieni MareMaTuyuHi MOAEIi

KpUTEPIiB OI[IHKU BIUIMBY TEXHOJIOT1i
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TEXHIYHOTO KOHTPOJIFO Ha TEXHIYHUI

CTaH neranei Ta BY3JIiB
3€pHO30MPATBLHOTO KoMOaiiHa
MpeCTaBICHI BUpa3aMd Y BHUIJAIL

(GYHKIIIOHATIB BiJl KOHCTPYKTUBHHX Ta
TEXHOJIOTTYHHUX napaMeTpiB 1
T03BOJISIIOTH IPOBOJIUTH OIIIHKY
pPO3MIpIB Ta JIOMYCKIB, sIKI HEOOXIJIHO

3a0e3meunuT I 4Yac BUKOHAHHSA

PEMOHTY, Ta BU3HAYATH BUXiTHI BUMOTH
U pO3pOOKM TEXHIYHUX YMOB Ha
IPOEKTYBaHHS  Ta
TEXHOJIOTTYHUX
HECTaHJIaPTHOTO
oOaIHaHHS Ta OCHAIIEHHS.
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ANALYTICITY OF MARKOYV PROCESSES FOR DESCRIPTION
OF COEFFICIENT OF TECHNICAL READINESS OF GRAIN
HARVESTERS COMBINES
I. M. Nichay

Abstract. The article presents the results of a study of the influence of operating
conditions and modes on the technical condition of grain harvesters. The grain
harvester gradually loses its performance during operation. To ensure stable operation
of the fleet of agricultural machines, maintain its technical condition and increase
operational reliability, technical control of grain harvesters is carried out. The analysis
of the technical condition of combine harvesters showed that there remains a high
percentage of defective combine harvesters, downtime for all types of repairs and the
number of unplanned repairs. One of the main reasons for this condition is the low
level of organization and quality of technical control, insufficient mechanization of
technological processes. The basic element of the technological preparation of repair
production is the development of a technological process that ensures the availability
of a complete set of technological documentation at the enterprise for organizing and
carrying out technical maintenance and repairs of traction rolling stock. During the
development of technological processes of repair, the selection of technological
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operations and means of their technological equipment, normative documents of
requirements for tolerances, clearances, forces of landings, pressings, threaded
connections, processing quality, assembly accuracy, etc. is carried out. Technical
conditions for the development of non-standard technological equipment are
determined from the developed technological operations. As a target function, the
rational periodicity of maintenance of grain harvesters was taken, namely, the rational
time between services. The analysis of the results of known works on mathematical
modeling and periodicity of repair and maintenance of complex technical systems
based on Markov and semi-Markov processes allowed us to propose complex criteria
as criteria for modeling the objective function: the functional of readiness, which is
used to estimate the allowable time, and the functional of technical use, which allows
determining the value of the optimal time between services of the combine harvester
according to the technical parameter at the maximum point.

Keywords: grain harvester, operation, reliability, equipment, technical readiness,
technical control
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