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JOCJIIDKEHHSA MTPOAYKTUBHOCTI CKPEIIEPA
METOAOM IMOBIPHICHOI'O AHAJII3Y

Kupuuyenko L.T.}, KoBaneBcokuii C.I.}, byraenko I[.B.l, XavarypsiH C.J1.°
1XapKiBCbKI/Ii71 HALIOHAJIbHMI AaBTOMOOIJILHO-10POXKHII yHiBepcuTeT
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Anomauia. Y cmammi po3ensanymo pesyavmamu 00CAi0NHCen s npoOYKMUGHOCI CKpenepa, 6CMAaHo8-
JIEHOT 32 OONOMO20I0 MEMO0i8 IMOBIPHICHO20 MA PYHKYIOHATbHO-MEXHONI02IUHO20 AHANIZY Y U0l
HeNIHIUHOI 6a2amonapamempuyHoi 3a1eHCHOCmi, Wo 0ai0 3M02y BUSHAUUMU PAHNMCOBAHI 304 3MEH-
WIeHHAM 3HAYYWOCII 6NIUBY NAPAMEMPU, K BUSHAYAIOMb POOOMY MAWUHU, PO3POOUMU PeKOMeHOA-
Yii w000 8UOOPY MUNOPO3MIPY CKpenepa 3aieiCHO 8i0 YMO8 eKCNLyamayil.

Knrouoei cnosa: ckpenep, npoOyKmuenicms, iMOGIDHICHULI AHANI3, ODA2aAMONAPAMEMPUYHI 3ANEHCHOC-
mi, pYHKYIOHANbHO-MEXHOI0SIUHUL AHANL3, MUROPO3MID, TPYVHMI.

Beryn

MamwHan Ui BUKOHAHHS 3€MIITHUX POOIT,
J0 KIacy SIKUX HaJeXaTb CKpelepH, HIMPOKO
3aCTOCOBYIOTBCS B Pi3HUX Taly3sX OyAiBHUIITBA.
EdexTuBHICT, BUKOPHCTaHHS CKpemepiB 3ale-
JKUTH BiJl HU3KM YMHHUKIB, a caMe: ImapaMeTpiB
MallliH, CTaHy MiJ {3HUX LUIAXiB, TEXHOJOTIi
BUKOHAHHS 3€MIITHUX pOOIT, MaabHOCTI TpaHC-
MOPTYBaHHS IPYHTY, SIKi € OJHUM i3 HaHBaXKITH-
BIIIMX BaXejiB, IO BHM3HAYAIOTh TEXHIKO-
€KOHOMIYHI MOKa3HUKH 3aCTOCYBAaHHS. 3 OISy
Ha TeperiueHi (pakTopu MPOTyKTHUBHICTH 3aCTO-
CyBaHHs CKperepiB, sKa 3alie)KUTh BiJl 4Yacy
Habopy ¥ TpaHCHOPTYBaHHSI IPYHTY, MOXE Ba-
pitoBaTHCS B IIMPOKMX MEXaxX, a BHU3HAUYCHHS
il pamioHaNFHUX 3HAYEHb € aKTyaJbHUM 3a-
BIIaHHSIM.

AHani3 myOaikanii

Ornspn myOmikamii 3 TEMaTHKH «CKperep»
OCTaHHIM YacoM JIEMOHCTPYE€, 1[0 OCHOBHI Ha-
MpsIMA  JTOCITI/DKEHb TIPUCBSIYEHI KITBKOM TTH-
TaHHSIM.

Tak, y cryaigx [1-3] posrisHyTo 0COOIHBO-
CTi eKCIuTyaTanii CKpenepiB IijJ] Yac BUKOHAHHS
omepariiii poobo4oro MUKy, BIUIMB Pi3HOMaHIT-
HUX (aKTOpiB Ha TMiNBUIICHHS e()EeKTUBHOCTI
BUKOPUCTAHHS Ta MHUTAHHS BU3HAYCHHS OIITH-
MaJIBHUX PEXHMIB 3aCTOCYBaHHS  MAIlWH.
VY npoMy pasi TpONYKTUBHICTH CKpENepiB BH-
3HaYaJiacAd 3a BIJIOMHUMHM JIIHIMHAMH 3aj€XKHOC-
TSAMH, 3BaXKal0ul Ha 00’€M IPYHTY B KOBLI Ta
yac po0604oro i TPaHCIOPTHOTO LHUKITY.

[MuTanus 3a0e3neyeHHsT CTIHKOCTI camMoXiJ-
HUX Ta HaMiBOPUYIIHUX CKpPENepiB B yMOBax
pOOOTH Ha CXWiax PO3IJSTHYTO B JAOCIIIKEHHAX
[4, 5]. BukopucTaHHsS aHATITHYHOTO, KOMII FO-
TepHOTO Ta (HiI3UYHOTO MOJEITIOBAHHS J]AJI0 3MO-
Ty BH3HAYUTH KPUTHYHI KYTH CXWUJIY 3a Pi3HUX

CTYICHIB 3aBaHTa)KCHHS KOBIIA M XapaKTepHUC-
THK OTIOPHOT ITOBEPXHI.

Y po6orti [6] mpoaHani30BaHO YacoBHi (ak-
TOp 3HOCY MPOTEKTOPA IIWH CaMOXiTHOTO CKpe-
mepa 3a JOTMOMOIOI0 BH3HAUCHHS CEPEIHBOTO
3HAUCHHS PaJiajbHOrO 3HOCY MPOTEKTOpa IIUH
3a MEeBHY KiJBbKICTh POOOYMX 3MiH MAllUHH Ta
CIIBBITHOIIEHHS] HOTO 3 JOMYyCTUMHM 3Ha4YeH-
HSIM 3HOCY NPOTEKTOpa IIMH; OTPUMaHa MOKIIHU-
BICTb OPI€EHTOBHO OLIIHUTH OYiKyBaHWH TEpPMiH
CIIy>)KOM 3 Oy Ha HMOBIpHICHHN XapakTep
O30Ty YMOB €KCILTyaTallii CKperepa.

VY crartax [7, 8] HaBemeHO pe3ynbTaTH I0C-
JDKCHh  HABaHTKEHHS  METaJIOKOHCTPYKIIT
TSATOBOI paMM CaMOXIHOTO 3 yCiMa TATOBHMH
KOJieCaMH Ta HAIIBIPUYIITHOTO CKperepa IIif
Yac KOMaHHS.

[omano pexomenmamnii moao0 BHOOpY pario-
HAJIBHUX PEKUMIB POOOTH, a TaKOX BJIOCKOHA-
JICHHSI KOHCTPYKIIi.

Brmme xirouoBux (aktopiB Ha edeKTHB-
HICTh poOOTH CKperepa B IPyHTaX Pi3HUX THITIB
PO3IIISTHYTO B TEOPETUYHHX Ta EKCIIEPUMEHTa-
ApHHUX  gocrmimkeHHsx [11-13]. Bwusnaadeno
BILTUB a0pa3uUBHOCTI IPYHTY Ha 3HOLICHHS pi3a-
JTHHUX €JIEMEHTIB poO0YOTro 00JIaTHAHHS.

OTxe, aHaNi3 MyOiKaIii MPoJeMOHCTPYBAB,
1[0 MUTAHHS MiIBUIICHHS MPOJAYKTHBHOCTI PO-
00TH cKperepa 3a JOIMOMOrO0 BHU3HAUCHHS pa-
LIOHAJILHUX PEKHMMIB pOOOTH JOCIIIPKEHO HE B
MMOBHOMY 00CsI31 Ta € JIy’KE€ aKTYaIbHHM.

Mera if nocTaHOBKA 3aBAaHHS
Ha ocHoBi po3po6iieHoro MeToy WMOBIpHI-
CHOTO aHajli3y NPOAYKTUBHOCTI CKpemepa sK
HEJIHIHHUX OararomapaMeTpUYHUX 3aJIeKHOC-
Tell Ta 3a JOMOMOroK (YHKIIOHAIEHO-TEXHO-
JIOTIYHOTO aHaNi3y OLIHUTH TEXHIKO-€KOHOMIYHI
e(eKTUBHOCTI MALINHU.
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IMoBipHicHa Moaeb MPOXYKTUBHOCTI

MaremaTuyHi MOJEi, 110 BUKOPUCTOBYIOTh-
Cs JUTSL OUIHIOBAaHHS MPOAYKTUBHOCTI MAIIWH,
MOJIaH] Y BUTIISII HENMIHIHHUX MIACHUX (YHKIIIH
KIHIICBOI MHOXHWHH HE3aJICKHUX apryMCHTIB
[9, 10].

SIK ocTaHHI BHKOPHUCTOBYIOTH KOHCTPYKTHB-
Hi, EKCIIEPUMEHTAJIbHI Ta TEXHOJIOTIYHI Tapame-
TPU MalllMH. 3arajioM NOoMiOHI (YHKIII MaroTh
BUTJIA

y=f(%,..X). 1)

Sxmo ¢yskmis (1) mae Bci 6e3mepepBHi
MIPUBATHI TOXIAHI MOPSAKY HE OLIBIIOrO HIX M
y IesKif OKOJUII TOYKH a

a=(a,..a,), (2)

TOMI 10 (PYHKITIFO MOXHA PO3KIIACTH B KpaTHUI
pan Teinopa:

f(x,... x,]a) = f(ay,....a,) +

(G —a)(x;—a;) +

et R (X X ),

ae R, - (X,...,X,) — OCTaHHi}i ujeH psxy.
3MIHHICTb NApaMeTpiB X,...,X, HPUBOIUTH
Jn0 MiHauBOCTI Ta QyHKOii Y. [lapamerpu B
BOMY pa3i MOXyTh OyTH MMOAaHI WMOBIpHICHH-
MH MOZEISIMHI BUITAIKOBHX BEJINYMH
X = X{,, X, = X,, 3 HOCTIIHUMH AuCHIEpCIAMU

2
ne

n
G?\yG

MiHnuBICTh TTapaMeTpiB MOXKe OYTH 3yMOB-
JieHa HETOYHICTIO iX OIHIOBAaHHS, HOPMaTHB-
HAMH BIIXHWJIECHHAMH BiJl HOMIHAJIBHUX 3HAYEHD,
3MiHaMH PEXHUMIB, €TaliB, YMOB peajbHOI eKc-
TUTyaTalii MalliiH, a TAKOK BIJIMBOM HEKEpOBa-
HUX, HEKOHTPOJIhOBaHMX ab0 HEBpaxXOBaHUX
YUHHHKIB.

3amiHa apryMeHTiB X,..., X, Gynkuii (1) Ha

BHIIAJIKOBI BEIMUMHU Xj,..., X, A€ 3MOTY pO3-
. 2 .
paxyBaTH JIUCIEPCII0 G BHUIIAJKOBOI BEIHYMHH

Y = Y, A0 TOro X L ;[chepciﬂ € BCIMYHMHAa

2

[oCTiiiHA 3a CTAJIOCTI 012 o o

2 .
Cxnanguuky ucnepcii oy € QyHKuisMu He

TIIBKU BIAMIOBIAHUX JUCTIEPCIii Gf ,...,Gﬁ, au
[IEHTPATHHIX MOMEHTIB OiTBIII BHCOKHUX ITOPSII-
KiB, @K 10 TOPSIKY, IO JOPiBHIOE HECKiHYEH-
HOCTI.

OpHaK SKIIO B OKOJIMIAX TOYKU @ HEJHIAHY

¢yHskuito (1) MoXHA amPOKCHUMYBATH JTIHIHHOIO
. 2
TO JIHCTIEPCiI0 Gy

6YILC IIOJaHO CKIaJHHKaMH, IO BHU3HAYAIOTHCS

IIOJO aPTYMEHTIB Xj,..., X, »

TACTICPCIIMU Gf,...,csﬁ , BIIMIOBITHO, 1 KoediItie-
HTaMH 32 YMOBH JMCIIEPCiH, SIKi 3aJeKaTh Bij
BUIJISLY HemiHiiHOT miticHol dyHkiii (1).

SIk1o Yl,...,Yn — MaTeMaTHYHI OYiKyBaHHS
BHIIAJIKOBUX MapamMerpiB Xg,..., X, , 10 J0piB-
HIOIOTh 3aJlaHUM HOPMAaTHBHHUM 3HAUYCHHSM, a

JUISL KOKHOI 3 BEJIMYUH  X,,..., X, 3a7aHO0 HOp-

MaTuBHI BigxwmineHHS AX; = X; — X;, 3yMOBIIeHi
OJIHI€IO 1 TIEO CaMOIO BiTHOCHOIO 3MiHOIO y %0,
TO

X.
AX =y—L. 4
=700 4

Toni 3HauymicTe g % BIUIMBY Iapamerpa

X; Ha aucrepciro QyHKii Y BU3HAYA€ThCA K

ol = isz- (5)

2
g =—2.100%. (6)

L2
st po3paxyHKy CKJIQIHUKIB O

yi aucrepcii

2

oy, 1=1n Buxopuctaemo poskmananus (3) y

psan Tetinopa ¢yskmii (1), 3anuimaydu B IbOMY
pO3KJIaiaHH] JIHIHHUK 1 3aJHWITKOBUN WieHH U
Oepyuu 110 yBaru, 1o BigxuieHHsS AY BHIIaj-
KOBOT (DYHKIIi1 CTAHOBHUTH

AY = F (%o X, | X) = F (X1, Xn) . (7)

3amina po3kiaganHs B psj Telnopa GyHKI
Y poskimamaHHAM BigxwieHHs AY MaTume
BUTJISI

Ay =31 L ax |+ A, ®)
i=1{ OX;
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Jae A — BaIMIIKOBHUU YIIEH HOBOIO Psiy, IO
BHU3HAYAETHCS BUPA30OM

A = (iaﬂ iJ fx

20X 9)
x[(X_l+Ax1),...,(X_n+Axn)},
oY
X K, (10)

Toxi Bupas (8) Oyme MHIHHOI (HYHKIEO BiIXH-
neHb AX; (3a ymoBu A =0):

AY =3 (K, A%) + A. . (11)
i=1

V nocriitnux (10) koediuienTn K; MoxHa
po3risAaaTu, sik Koe(ilieHTH BIUIMBY IapaMer-

piB  X,..,X, Ha ¢ynkuiro Y B OKOJMLI
(X, £A%, X, £ AX, ..., X, £AX,) TOUKH
X =(X0 Xp)

3anmaroun BiTHOCHY MOXHOKY ¢ PO3paxyHKiB

1 3a0€3MEeUHUBIIN Y TaKUH CHOCIO MalicTh 3aliu-
IIKOBOI'O 4eHa A; , OTpUMAEMO

AY = __il(Ki AX). (12)

VY npomy pasi BenuunHa Ap Ma€ 3a/10BOJIbHS-
TH TaKy yMOBY:

A < [1—5}/2« ?). (13)

Tomi 3 OrIsAAy Ha HE3aJCKHICTh apaMeTpiB
mucnepcis AY po3paxoBYBaTUMEThCS 3a PiB-
HSHHSM

Gf, =Zn:(Ki2-Gi2). (14)

be3 ypaxyBaHHSI MOMEHTIB KOpEISLIiIHOTO
3B 3Ky MK IapaMeTpamH, a KOKHUH 13 cKiaj-

HUKIB 63
1

JUCTIepCii BU3HAYATHUMETHCS TIIbKH
JI00yTKOM (Ki2 -Giz). 3Hauymiicth ke, y %,
BILIMBY IIapameTpa X; Ha QyHKIio Y BU3HAyYa-
TUMEThCS, 3aMiCTh piBHAHHS (7), BUpa3oM

K_2 . 0.2
€; =—-100%. (15)
2(Kf o

™-

1

OCKIIBEKH BCi csiz =const, Toxai, 3aMiCTh ce-
PEIHBOr0 KBAJPAaTHYHOTO BIAXWIEHHS, MOXKHA
BHUKOPUCTOBYBATH JIOBipdi iHTEepBaiu Il mapa-
MeTpiB X,i=1Nn abo 3amaHi abCONIOTHI BiIXH-
JICHHS.

BusnaunMo 3HadymIicTh (yHKIIOHATBHHUX 1
TEXHOJIOTIYHUX (aKTOpiB, IO BIUIMBAIOTH Ha
MPOAYKTHBHICTH CKpeIiepa, sika € AiiicHOI0 QyH-
KII€0 K MiHIMyM 9OTHPHOX ITapaMeTpiB:

_3000-Kyy ¥V M/ Tom, (16)
Kp Ty

ae V — reoMeTpuuHuil 00’€M IPYHTy, IepeMi-
nryBaHuit 33 omuH mUKI, M, K,, — Koedimient
HallOBHEHHs KoBIIA; K, — KoeQilieHT po3my-
LWICHHS IPYHTY; T;; — 9ac nuKiy, ¢

Yac nukny mMoxe Oyt momaHo (hyHKIIIOHA-
JBHOIO 3AJISKHICTIO 3arajIbHOTO BHTIISLY

m |,
Ty =(Z j-{-t a7
i=1V;
ne |, — mopxkuHa pizaHHs, HAaIlOBHEHHS, Iepe-

MillIEHHs, TPAaHCIOPTYBaHHA TOIIO, M; V, —
IIBUKICTh pi3aHHS, HANIOBHEHHS, IEepEeMIIlIeH-
Hsl, TPAHCIIOPTYBAaHHS TOWIO, M/C; T, — momaTko-
BHI1 Yac LUKITY, C

O06’ennytoun piBHsHHES (16) 1 (17), oTpuMa-
€MO YyHIBEpCaJbHYy MaTeMaTW4YHy MOZEIb Hpo-
JYKTUBHOCTI:

[__3600-K,V 18)

it

3anponoHyeMo Taki MO3HAKH:
Y =10, X, =Ky, X3 =Kp, X, =T,.

Toni MpomyKTUBHICTH MOXKe OyTH 3ammcanHa
y BUIJISLIII MOJIEII

y __3600-X,-X, (19)

o8

Koegiuientn BrumiBy mapametpiB X;, X,,
Xg, |

SIK TIepIi YacTKOBI noxinHi ¢pyHkii Y, BUKOpU-
croBytouu (10):

i Vi, 1 Ha MIPOJYKTHBHICTH Y 3HaWJeMO
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Ky, =Y-X7%j=13;
Ky, ==Y (T,-v) ™ i=Lm
Kvi ==Y '(Tu 'Viz)_l;

K, =-Y-T, ™"

2L

(20)

PiBasiaas (19) maroTh 3MOTy MoJaTH JUCHEp-
cito BiaxuieHHss AY , 1[0 BU3HAYAETHCS PiBHSIH-
HsM (13), y BUTTISI1 BITHOCHOT BETMYMHH:

2 2
3| Ox. m( O
2 i li
o= — | +X|—| +
Y il X i=1| TV,
) , . (22)
+§ GVi GTU
i T,V T,
3anpornoHy€eMO MO3HAKU:
2
2 _Gzy 2 c’ij
YAy_Y_2’YAXj = X '
2
2
2 o Ii
YAIi =l | (22)
TV,
2 o \2
Yz GVI ’Yz _ (e} Tu
Ay; 2 VAT, T '
TH i TLI

2 S 5 A2 &2 2
Yay = Zlyij +§YA|, +§'YAvi *Yar,
j= i= j=

3amiHIOYH OyAb-IKHiA 3 THAEKCIB AX i VAl
Av;, AT Ha i, OTpMMaEMO 3arajabHUI BUPa3 I

PO3paxyHKy 3HaUyMOCTi BIUIUBY:
e =(v5 /75y )-100%. (23)

PesynpraTy 00UMCICHHS 3HAUYIIOCTI BIUTUBY
g; And BimHOCHOI 3MiHM mapametpiB Y =10%
MOKa3alik, 10 MOXHOKa PO3paxyHKiB HE mepe-
Bungye ¢ <20%, mis SKMX BUKOPHUCTOBYBAIH
PIBHSHHS 3 NPUITYIIEHHAM G; = AX; .

PamxoBanuii 3a 3MEHIICHHSM 3HAYYMIOCTI
BIUIMBY Ha TMPOJYKTHBHICTH CKperepa psj ma-
paMeTpiB Ma€ BHUIJIST

(V’KH’KP)’(IT'IO)’IK’

(24)
Vi, Ui lp Ve, (Vi Vo).

AHaji3z OTpUMaHOI 3aJIEKHOCTI MOKAa3ye, 0
obcsr rpynty B kosui ckpenepa (V,Ky,Kp),
SIKHA BU3HAYAETHCS TATOBO-3UIMTHUMH SKOCTS-

MU, HaWOLNpIIe BIUTMBAE HA HOTO TPOIYKTHUB-
HicTh. [pyruM Bu3HadampHUM (HaKTOPOM € na-

nmbHicTh TpancnopryBanus 1pyHty (lp,lg), mami
HAyTh MapaMeTpH, 0 XapaKTepU3yIOTh KOMaH-
HA ¥ PO3BAaHTKEHHS TIPYHTY IK,VK,tH,IP,VP, a
TAaKOXK IIBHAKICTh BHUKOHAHHS TPAHCIOPTHHUX
onepamii (Vr,Vgp) -

Ha puc. 1, 2 HaBeneHo rpadiku 3ajnexHOCTI
MIPOIYKTHBHOCTI ckpernepa y (yHKIii 00’emy
KOBIIIA i1 JaTbHOCTI TPaHCIIOPTYBAHHS IPYHTY.

n .
(ipg| L2000 VN4
80[ iso0u | ‘
S 6000 m 4
60 O Hi.nl\l ;
3
40f —
1
20} S i—

5 10

15 20 25 v

Puc. 1. 3anexHicTh NPOSYKTUBHOCTI CKpemnepa
BiJl 00’ €My KOBIIIa

n
(M'AY)

1608

120

80

40

1000 2000 3000 4000 S000 6000 /(M)

Puc. 2. 3anexHicTh NPOSYKTUBHOCTI CKpemepa
BiJl IJILHOCTI TPAHCIIOPTYBAHHS IPYHTY

Amnani3 rpagikiB Mokazye, IO MNPOAYKTHB-
HICTH CKpermepa 3 MicTKicTio KoBima 25 M° mepe-
BHUIIIY€ MPOAYKTHBHICTH CKpernepa 3 MiCTKICTIO
KOBIIA 5 M° yd4eTBepo 3a JaIbHOCTI TPAHCIOp-
tyBaHHs 5000 M Ta iHIIMX PIBHUX YMOB.

31 3MEHILICHHSAM JAalbHOCTI TPAaHCIOPTYBaH-
Hs 1Ie CHIBBIOHOIICHHsS 3pocTae. Tak, 301ib-
IICHHS JaJbHOCTI TPAHCTIOPTYBaHHS IPYHTY JUIS
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ckperiepa 3 MicTkicTio koBma 10 M° 3 1000 M 110
5000 M mpHU3BOAWUTE A0 3HIKEHHS MPOAYKTHB-

HocTi B 4,1 pasza.

[epmopsigna 3HaYYyIIiCTh BIUIMBY CTYICHS
3alIOBHEHHS KOBIIIA CKperepa IPyHTOM Ja€e 3MO-
Ty 3pOOHTH BUCHOBOK IPO JOLIBHICTH POOOTH
CKperepa 31 IITOBXayeM Y CKJali CKpernepHOro
noi3aa 3 MPUMYCOBHM 3allOBHEHHSM KOBIIA,
TOOTO B peXHMMax, MO 3a0e3MeuyloTh MOKIIH-
BICTh ITIOBHOTO 3aBaHTa)KEHHS KOBIIIA CKpeTepa.

BucHoBku

YnpoBamkeHHS] METOAY HMOBIpHICHOTO aHa-
73y MPOAYKTHBHOCTI CKperepa MpUBENO 0
3HIDKEHHS TPOXyKTHUBHOCTI B 4,1 pa3za, momanoi
y BUINIAAI HeNiHIMHMX OaraTonapaMeTpHYHHX
3aJIeKHOCTEH Ta 3a AOMOMOIOI0 (DYHKIIOHAJb-
HO-TeXHOJIOTiyHOTO aHamizy. lle mamo 3mory
BU3HAYUTH PAH)KOBAHWH 3a 3MEHIICHHSM 3Ha-
YyIIOCTI BIUIMB DSy HapameTpiB, Ha OCHOBI
4oro 3po0JIEHO BHCHOBOK, IO 00’€M TPYHTY,
3aBaHTAXEHOTO B KIBII CKperepa, HaiOiibiie
BIUIMBA€E HA MPOJYKTUBHICTb.

JpyruMm BH3Ha4YadbHUM (AKTOPOM € Jallb-
HICTh TPAHCMIOPTYBaHHS IPYHTY, a iHII mapame-
TPHU, IO XapaKTepH3yIOTh poOOTy CKperepa, €
JPYTOPSTHUMH IOJI0 BIUIMBY Ha TMPOJIYKTHUB-
HICTb.

OTpuMaHO 3aJIEKHOCTI MPOAYKTUBHOCTI Bij
€MHOCTI KOBIIIA Ta JAJTBHOCTI TPAHCIIOPTYBAHHS
IPYHTY, IO AaJ0 3MOTY PO3POOHUTH PEKOMEH Ia-
ii momo BUOOPY THUIOPO3MIPY CKperepa 3ale-
JKHO BiJl YMOB €KCILTyaTalfii.

3po0IieHO BHCHOBOK IMPO JAOIIIBHICTh BHKO-
PHCTaHHS CXeM pOOOTH Ta KOHCTPYKIIH CKpe-
nepiB, Mo 3a0e3NeuyloTh MaKCHMallbHE 3alloB-
HEHHS KOBILIA TPYHTOM.
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Static modelling of quali metric indicators of
universal hydraulic excavators

Abstract. Problem. Earthmoving machines, which
include scrapers, arewidely used in various
construction sectors. The efficiency of using scrapers
depends on a number of factors, such as machine
parameters, condition of accessroads, earth works
technology, and soil transport distances, which are
among the most important levers that determine the
technical and economic performance of the
machines. Depending on the above factors, the
productivity of scrapers, which depend son the time
of soil collection and transportation, can vary widely,
and determining the rational values of which is an
urgent task. Goal. On the basis of the developed
method of probabilistican alysis of scraper produc-
tivity as nonlinear multi-parameter dependencies and

with the help of unctionaland technologi calanalysis,
to assess the technical and economic efficiency of the
machine. Methodology. Mathematical models used to
assess machine performance are presented in the
form of nonlinear real functions of a finite set of in
dependent arguments. The latter include design,
experimental and technological parameters of ma-
chines. Results. The use of the method of proba-
bilistic analysis of scraper productivity, presented in
the form of nonlinear multi-parameter dependencies
and with the help off unctional and technological
analysis, allowed us to determine the ranking of the
influence of a number of parameters in descending
order of importance, on the basis of which it was
concluded that the volume of soil collected in the
scraper bucket has the greatest impact on pro-
ductivity. These cold determining factor is the distan-
ce of soil transport, and other parameters that
characterise the scraper's operation are secondary
interms of the impact on productivity. Originality.
The dependence of productivity on the bucket
capacity and the distance of soil transportation was
obtained, which allowed us to develop recommenda-
tions for choosing the size of the scraper depending
on the operating conditions. It is concluded that it is
expedient to use operation schemes and scraper
designs that ensure maximum filling of the bucket
with soil. Practicalvalue. The primary significance of
the influence of the degree of filling the scraper
bucket with soil allow conclude that it is advisable to
operate a scraper with a pusher, as part of a scraper
train, with forced bucket filling, i.e. in modes that
allow for the full loading of the scraper bucket.
Keywords: scraper, productivity, probabilistic
analysis, multi-parameter dependencies, functional
and technological analysis, size, soil.
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