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AHoTanis. B 0ocHOBiI TexHIYHOTO 0OCITYrOBYBaHHS
3epHO30MpANTEHIX KOMOAifHIB 32 TEXHIYHIM CTaHOM
JIOKUTh TEXHIYHUNA KOHTPOJb, 3a JOMOMOIOI SIKOTO
MPOBOAIATh Oe3nepepBHUil ab0 MepioUYHUNA KOHTPOJIb
napaMeTpiB TEXHIYHOTO CTaHy, II0 XapaKTepPHU3yIOTh
MOTOYHUI (aKTUYHUH CTaH BY3JTiB, MEXaHI3MIB YH
arperaris. [TporHo3yBaHHs BUKOHYIOTh npu
Oe3nepepBHOMY KOHTpPOJi JJisi BU3HA4YEHHs HapOOiTKYy,
MPOTATOM SIKOTO 30epeKeThCs NMpalle3JaTHUI CTaH, a Mpu
NepioIMIHOMY KOHTPOJII — JUIsl BU3HAUSHHSI MOMEHTY 4acy
HACTYITHOT'O KOHTPOJIIO.

IIpomiec  TeXHIYHOTO KOHTPOJIO HECTPaBHOCTEH
CKIIaJIA€TBbCs 3 BUSBICHHSA Ta JIOKami3amii Je(ekTiB y
cucteMi  3epHO30MpaipHHX  KoMmOaiHiB. OpmHUM 3
NPUKIAAIB € CHCTeMa TEXHIYHOTO OOCIyroByBaHHS
3epHO30MpANEHUX KOMOAlfHIB, 1€ TOoTpiOHa BHCOKA
HAQIIWHICTh 1 Tpare3iaTHICTh, HU3bKUI pPIBEHb BUKHUJIB,
KpiM TOro, TeXHIYHMH KOHTPOJIb CIIPHSE MiJIBUILIECHHIO
edexruBHOCTI TO 3epHO30MpPATEHIX KOMOAHIB.

KurouoBi cjoBa: anami3, cucTema, CTpaTerid,
TeXHIYHe 00CITyTOBYBaHHS, 36pHO30MpATEHII KOMOAH.

ITocTanoBKa mpodaeMu

B OCHOBI TEXHIYHOTO 00CITyroByBaHHS
3epHO30MpATLHUX KOMOAiHIB 332 TEXHIYHHM CTaHOM
JKUTh TEXHIYHMH KOHTpPOJb, 3a JIONIOMOTOIO SIKOTO
NPOBOASATH Oe3nepepBHUN a00 MNepioJUYHUN KOHTPOJIb
napaMeTpiB TEXHIYHOrO CTaHy, L0 XapaKTepH3YIOTh
MOTOYHUHM (aKTUIHUH CTaH BY3JTiB, MEXaHI3MIB YH
arperaris [1].

[IporHo3yBaHHA BHKOHYIOTh IpH Oe3MepepBHOMY
KOHTPOJII JUIsi BU3HAUCHHS HApOOITKYy, MPOTATOM SKOTO
30epeKeThCs Npale3faTHU CTaH, a MPH MePiOIHIHOMY
KOHTpOJII — /I BU3HAYEHHS MOMEHTY 4acy HACTYITHOT'O
TEXHIYHOTO KOHTPOJTIO [2].

AHAaJii3 ocTaHHIX J0CTiIKeHb

[Ipoiec TEXHIYHOTO KOHTPOIIO HECIPABHOCTEU
CKIIaJIa€TbCs 3 BUSBICHHA Ta JIOKawmi3amili aeekTiB y
cucteMi 3epHo3zOmpanpHuX KoMmOaitHiB [3]. Ilo wipi
YCKJIAJHCHHS TEXHIYHUX CHCTEM 3CpHO30MpaTbHHUX
KOMOAHIB 1 3pOCTaHHSA BUMOT 10 O€3MeKH, HaAIHHOCTI Ta

€KOJIOTIYHOCTI, TEXHIYHUI KOHTPOJIb HECTIPABHOCTEH CTa€e
BCce Oumbln 3HauymoEw mnpoueayporwo [4]. Oguum 3
MPUKJIAIiB € CHUCTeMa TEXHIYHOTO OOCIyroBYBaHHS
3epHO30MpaIbHUX KoMOaiHiB [5], me moTpiOHa BHCOKa
HamifHICTh [6] 1 Tpame3maTHicTh [7], HU3BKHH piBEeHB
BUKHIIB [8], KpiM TOTO, TEXHIYHUH KOHTPOIb CIPHSIE
Hi/IBUILIEHHIO e()€KTUBHOCTI TEXHIYHOTO 00CIyroBYBaHHS
3epHO30upabHUX KoMbaiiHiB [9].

[Mpouec mepexony BiJ ILUIAHOBO-NONEPEIKYBAIBHOT
cuctemu g0 amantuBHOi [10] BigOyBaerbcst Ha Thi
3arajJbHOi  TEHJEHLIi A0  YKPYHNHEHHS  paHilie
po3npobnenux arpapHux mianpueMcTs. Jlanuit nporuec
[11], cmupaeTbcst Ha  TPHHIMIM  KOHIEHTpAIIl,
cnemiamizamii 1 koomeparii BHPOOHHITBA, MO €
e(EKTHBHUM CTUMYJITOPOM POCTY IPOMHUCIIOBOCTI OYIb-
SKO1 pO3BUHEHOI CYCIITFHO-TIONITHIHOT CHCTEMH.

Merta gocixkeHb

Mera JOCHi)KEHb — Yy3arajJbHUTH IIOJIOKEHHS
pillIeHHs] 3aBJIaHHS PO3II3HABAHHS CIIOJYYeHb Ie(EeKTiB
arperaTiB 3epHO30HMpabHOrO KoMOaiiHa Ha ocHoBi [ITHM
B Mpollecax TEXHIYHOro OOCIyroBYyBaHHS CaMHUX
KOMOa¥HiB.

Pe3yabTaTh nocaigxeHb

BaxJIMBUM €TaroM eKCIIepUMEHTaIbHUX JOCIHKEHD
NpY BUKOPUCTAHHI MAaTEeMAaTHYHOTO amapary IITydHOT
HEHUPOHHOI MepeXki, € BHU3HAYECHHS OOCATY HABYAIBHOI
BUOipku s skicHoro HaBuyaHHs I[IIHM. HegocratHs
KUTBKICTh 200 MPOTUPIYYS JaHWX B HABYAILHOMY HaOoOpi
BilliIO’€ThCS B  BEJNHKIA  KUIBKOCTI MOMWIOK TPH
kinacudikanii nedexris i posnoainy arperaris mo KPP na
eTari TeCTYBaHH.

Ha nanuii MOMEHT He iCHY€E y3arajbHEHOTO CIIoco0y
BU3HAYEHHS HEOOXITHOTO YKCIa MPUKIAIiB ISl AKICHOTO
HapyanHs IIJHM, rtoMy nanHa 3amaya pmoci He Mae
OJTHO3HAYHOT'O BUPIIICHHS.

Buxopasuu 3 rinoTe3u, 110 1JIs HaBYaHHS aJeKBaTHOI
Mozen maremMarnaHoro amapary [IIHM mocuTs KinbKocTi

HaBYAITBHUX MPUKIIAJIIB P , w0 nopismioe 106yTky uncma
HEHPOHIB BXiHOTO i BUXiTHOTO IIAPiB OTPUMAEMO:
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P=N,-N y 1)
ne N, — uucno neiiponis sximmoro mapy; N, — uncio
HEHPOHIB BUXI1THOTO IIapYy.

Ha eTami  eKCIEpUMEHTAaNbHHX  JOCHiKEHb,
nobygoBa Mozeledl INTy4HMX HEHPOHHHMX  MEpEex

3ailicHIOBaNOCs B IporpamMHoMy 3abesneueHHi Deductor
Studio Academic 5.2. BuGip nmaHoro mnporpaMHoro
MIPOAYKTY OOYMOBIICHUI THM, IIIO BiH € OJHUM 3 JIiIepiB Ha
PUHKY aHANITUYHUX IUIATPOPM, SIKHH peaitizye OiIbIIiCTh
Cy4JacHHX IIAXOMIB 0 aHANi3y Ta 00poOIi JaHUX.

Jos o0y IoBH HEHpOHHOT Mepexi
BHKOPHCTOBYBAITUCS TEOPETHIHI po3pobkw [5, 9, 12].

PimenHs pnaHoro 3aBmaHHA Oyae BUKOHYBATHCS
BIZIMOBITHO JI0 PO3POOJIEHOTO aIrOpUTMY, OJIOK-cXema
SIKOTO TpUBEJeHa Ha pHUC. 2.6, B paMmKax 3arajibHOi
METOJUKH JOCIIXKEHHS.

KoxeH koHTposboBaHMI MapaMeTp Oyne OKpeMHM
HelipoHoM y BxinHomy mmapi IITHM, a koxxeH MOMKIIUBHIA
nedeKT MeBHOTo By3Jia BUI'YHA Oy/ie OKpEMHM HEHPOHOM
y BuxinmHomy trapi HTHM. CykymHICTE cCHUTHaJiB HEHPOHIB
BUXIZHOTO Imapy OyJe yTBOPIOBATH NEBHE IO€IHAHHS
nepeKTiB.

v pilIeHHAX MIOKa3aHO B33a€MO3B’SI3KH
KOHTPOJILOBAaHHUX NApaMETPiB OCHOBHHUX BY3JIB JBUTYHIB
3epHO30MpANEHUX KOMOAHHIB, sKi Opamm ydJacTh B
EKCIIePUMEHTAIBHUX JIOCIIIDKEHHSX, 1 BUSBISIFOTHCS 32 1X
JIOTIOMOTO10 fiehekTH. J[JIst MiABUIICHHS SKOCTI HaBYAHHS
1 TOYHOCTI pO3Mi3HaBaHHS, AEPEKTH, O PO3MI3HAIOTHCS
OyJu 3TPYMOBaHi MO 3arajJbHUM JIIarHOCTUYHUM O3HAKaMHU
(mapametrpamu). Pe3ynpraTi HaBeneHi B Tabmuii 1.

Tabsuusa 1. PesynpraTu yrpynoBaHHS BHSABICHHX
nedekriB

Tlo3naue

HailimenyBanHus
HHS

1. dedext mumiaapo-nopuraeBoi rpynu (LI

S1 [dedekt kaHABKH MOPIIHS ITi7] KOMIPECiiiHe

S;  [IedeKT KOMIPECIHHOTO KBS

Sz [ledekrt cnigHUII MOPIIHS

Ss  [dedekr rinb3u muiHApa

2. ledeKT KpUBOLIMITHO-IIATYHHOT'O MEXaHI3My
(KIIIM)
S5 JledekT maTyHHUX IHUHOK KOJIHYAaCTOTO Bana

Se  Jledext KOpIHHUX MIMHOK KOJIIHYACTOTO Bajia

S7  Jledexr 3a1HbOT KOPIHHOT IIUHKH

S  Jledekt BepXHbOI TOJOBKH IIATYHA

3. dedext razoposmonineyoro Mexanizmy (I'PM)

Sy [IedeKT CTprKHS KiiamaHa

S0 ledekr KynaukiB po3noAiIbHOTO Baia

S11 JledekT po3nonubHUX IECTEPEHb

S12 [dedekr cimna knanana

S13 [ledekT HanpaBIAIOYNX BTYJIOK CTPYIKHS

S14 [dedekT omop po3moaiIbHOTO Baia

Posmopin mpukiamiB Mik HabopaMu MaHWUX IS
HaB4aHHA 1 TectyBaHHA [IIHM a1 OCHOBHHX pecypcHHX
TPYII IBUTYHA NIPEJCTaBJICHO Ha puc. 1.
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Kinekicts npuknazis

Haspa sysna

B Hasuansuuii #adip

Puc. 1. Posmonin npukiagiB MK HaBYAIBHUM 1
TECTOBUM HabOpamu.

B Tecrosnii nabip

Hapuansni Habopu mammx (PLIIIT, PKILIM, PTPM)
(hopMyBammCa NIIAXOM BHIAAKOBUX KOMOIHAIH 0a30BUX
HaOOpiB HABYANBHHUX MPUKIAMAIB, AKi OyIM CKIageHi Ha
OCHOBI CCM B32€MO3B’SI3KY KOHTPOJIbOBAHUX
mapaMeTpiB.
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KinmpKicTh HEHPOHIB Y IPHUXOBAHOMY IHapi

=0=O3Mi3HaHNX HABYAIbHHUX NPHUKIALIIB, %o

=®==DpO3Mi3HaHNX TEKCTOBHUX MPHKIAIIB, %

Puc. 2. I'padix 30DKHOCTI po3mizHaHUX Je(eKTiB
LIIIT npu HaByanHi i TectyBanni [ITHM.
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KinmpkicTh HEHpOHIB Y IPHUXOBAHOMY IHapi

=@==3HaueHHs MAaKCUMAaJIbHOI IOMUJIKH

TIpY HaBYaHHI
==@==3Ha4ycHHS MaKCHUMaJbHOI IIOMUJIKH

IIPH TECTyBaHHI

Puc. 3. I'padik 30DKHOCTI 3HAYCHb MAKCHUMAIbHOT
NOMMJIKH po3mizHaBanHs aedextie LI nmpu HaBuyanHi i
tectyBanHi [ITHM.
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Tadauus 2. 3HaueHHsI TOMIJIOK MPH po3Mi3HaBaHHi moeaHanb aedektiB LI B 3anme:kHOCTI BiJ KIIBKOCTI HEHPOHIB
B IPUXOBAaHOMY MIapi.

PosmiznaBanss .. . ..
3HadeHHsT MakcHMaibHOI |Po3mi3HaBaHHS TECTOBUX | 3HAYEHHS MAKCUMAaJIbHOT
L HaBYAJILHHUX . e .
o MTOMWJIKH TTPH HABYAHHI MPUKIIAIB,% TOMIJIKH ITPH TECTYBaHHI
IpUKIaaiB,%
2 82 0,016 0 0,178
3 95 0,006 24 0,069
4 100 0,000 50 0,054
5 100 0,000 82 0,033
6 100 0,000 100 0,022
7 100 0,000 100 0,006
8 100 0,000 100 0,015
9 100 0,000 100 0,018
10 100 0,000 100 0,020

Tadamusa 3. 3HaueHHS NOMMJIOK IIpU posmi3HaBaHHI noeqHaHb aedextiB KIIIM B 3amexHOCTI BiJl KiJIBKOCTI
HEWpOHIB B IPUXOBAHOMY IIapi.

PosniznaBanfs . . .
3HaueHHsT MaKCUMabHO1 |Po3Mmi3HaBaHHs TECTOBUX | 3HAUCHHS MaKCUMAaJIbLHOT
L HaBYaJIbHUX . o .
o MTOMWJIKH TP HABYAHHI MPHKIIAIiB,% [TOMIUJIKH [TPH TECTYBAHHI
TIPUKIIAIB, %
2 86 0,012 32 0,048
3 100 0,000 75 0,029
4 100 0,000 100 0,016
5 100 0,000 100 0,004
6 100 0,000 100 0,006
7 100 0,000 100 0,010
8 100 0,000 100 0,014
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KinpkicTh HEHPOHIB Y MPUXOBaHOMY LIapi

=Q==p03Mi3HAHNX HABYAIBHHUX NMPHUKIAIIB, %

==®==DpO3Mi3HaHNX TEKCTOBHX NPHUKIAIIB, %

Puc. 4. I'padix 301xHOCTI po3nizHanux nedekriB KIIIM npu HaBuyanHi 1 TectyBanHi [ITHM
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KinpkicTh HelipoHIB y IPIXOBaHOMY IIapi

el |

=@==3HaueHHs] MaKCUMaJIbHOI IOMMJIKH TP HaBYAHHI

—#—3HaucHHS MaKCUMAaIbHOI IOMUJIKH [IPU TECTyBaHHI

Puc. 5. I'padix 36iKHOCTI 3HaUYE€Hbh MAKCHUMAIILHOT MOMIUIKM posmizHaBaHHS nedekrtiB KIIIM npu HaBuaHHI i
tectyBanHi LITHM.
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Tadauus 4. 3HaueHHsI TOMIJIOK MPH PO3Mi3HaBaHHi moeaHaHb AedektiB ['PM B 3a1e:KHOCTI BiJ KUTBKOCTI HEHPOHIB
B IPUXOBAaHOMY MIapi

PosmizHaBanns .. . .
3HayeHHsT MaKCUMaabHOI |Po3Ii3HaBaHHs TECTOBMX | 3HAYEHHS MaKCUMAaJIbLHOI
L HaBYaJIbHHUX . o .
e MTOMMUJIKH [P HAaBYAHHI TIPUKIANiB,% TTOMIJIKH TIPH TECTYBaHHI
TIPUKJIIANiB, %
2 84 0,022 0 0,179
3 100 0 28 0,082
4 100 0 56 0,045
5 100 0 94 0,031
6 100 0 100 0,018
7 100 0 100 0,008
8 100 0 100 0,014
9 100 0 100 0,016
10 100 0 100 0,021
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KinbkicTs HEHpOHIB Y IPUXOBaHOMY HIapi

=Q@==DO03MTi3HAHNX HABYAIbHHUX MPHUKIAIIB, %

==®==DO3ITi3HAHNX TEKCTOBHX IPHUKIAIB, %

Puc. 6. I'padix 301xHOCTI po3nizHanux nedekriB 'PM npu HaBuanHi i recryBanHi LIHTHM.

0,2
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KinbkicTh HEHPOHIB Yy MPUXOBAHOMY IHApPi

==@==3Ha4YCHHs MaKCUMAaJIbHOI IIOMWJIKH MPH HaBYAHHI

=@ 3Ha4eHH; MaKCHMaJIbHOI TOMIJIKH TIPH
TeCTyBaHHI

Puc. 7. I'padix 30DKHOCTI 3HaYEHb MaKCUMaJbHOI MOMMJIKH po3mi3HaBaHHs nedekriB 'PM npu HaBuanHi i
tectyBanHi IIHM.
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Tadauusa 5. PesynpraTé BU3HAUEHHS ONTHUMAIBHOTO YHCIa HEHPOHIB B NMPHUXOBAHOMY IHapi IS 3aBIAaHHSA
BHSIBJICHHS TIOE€THAHD NTE()EKTIB.

.. | MakcumainpHa Kinpkicts | OnTuManbpHa KijabKICTh
. OO0csr HaBYAILHOT N . . .
HaiimenyBanHSs By3yia N X N 5 BuGinKi HEHPOHIB B IPUXOBAHOMY HEHPOHIB B
P mapi NIPUXOBAHOMY IlIapi
arir 9 4 36 22 7
KM 4 4 16 23 5
I'PM 6 6 36 46 7

Tabauus 6. Marpuiist noeiHanb 1eeKTiB A5l OCHOBHUX BY3JiB 00’ €KTa JIOCII/IKEHb.

e [Moennanus nedexTin

ABUTYHA LI KILIM I'PM
1 S1,1(S1,2|S1,3|S1,4|S15|S16|S1,7(S18|S1,9| S1,10 {S1,11| S1,12 | S1,13 | S1,14
2 S2,11S2,2|S23|S24|S25|S26 |S2,7|S28|8S29 | S210 {S2,11| S2,12 | S2,13 | S2,14
3 S3,1|S3,2|S3,3|S3,4|S35|S36|S3,7|S38|S39 | S3,10 |S3,11| S3,12 | S3,13 | S3,14
N SN,1 | SN,2 | SN,3 | SN,4 | SN,5|SN,6 | SN,7 [SN, 8| SN,9 | SN,10 [SN,11| SN,12 | SN,13 | SN,14

KinbKicTE TaziB, mo
NPOPHBAKOTLCA B KapTep

Kommnpecis

3HaueHHS BUTOKY

nopirpa 8 BMT JedekT KaHABKH MOPLIHA

Mij KOMIpeciiiHe Kinble
3HaYeHHs BUTOKY
nogitps B HMT

. Jedexr komnpeciiinoro
Pisuuus snayens KiTbLIst
BUTOKIB [OBITPA B

BMT i HMT

T L edekT 100KH MopHIHs
KinbkicHHii Ta sIKiCHHHA fled P

CKJIaJ eleMEHTIB 3HOCY B
OJTHBI
. Jedexr rine3n muminapa
Poszpikenns y
BIyCKHOMY TpyOomposo/Ii

JIMMHICTE
BIMPaIbOBaHHX Ta3iB

[MotyxuicTh
JIBUI'YHA

Puc. 8. I'pad-monens LITHM s 3amadi posmisaaBanss nedekris LTI




164 . 0. Kaniniuenko, 1. JI. Poroscekuii

Beanunna cym.
3a30py B MIATYH.
MAMATTHAKY

OcroBe nepeMileHHs
KOJIHYACTOr0 Bajid

Kinexicumii Ta axicHmii
CKITaj elIeMEHTIB
3HOCY B O/THBI

3HaueHHs THCKY B
TOTOBH. ONIMBHIl
Marictpari

1=0

KinekicHHI Ta AKICHAH
CKJ1a]1 eJIeMEHTIB 3HOC
B OJIMBI

JedekT maTyHHHX MoK
KOJIIHYACTOTO BaIy

HedexT kopiHHHX HIHIOK
KOJIIHYACTOrO Bally

Hedexr 3aganoi
KOPIHHOT ITHHKH

JledekT BepxHBOT
TOJIOBKH [IATYHA

HedexT cTpuxus
KJanaHa

Burik ctiucueHoro 5> JIeeKT Kys1askiB
. <N PO3MOJIITLHOTO Bala
MOBITPA X
N TR
[ToTy:KHICTE Ve Hedext pos3noaiibHUX
JIBUTYHA -"-'-.Q : % IIeCTePEHb
o ARy X
JIUMHICTE AR 3 ?:'t : i
; ' EINX AR . \ ; eeKT cifia KiamnaHa
BLANPALLOBAHHX I'a3iB W "" N7 :: ;l";?"‘.gﬂ\\ Aed
, DA N
TIpopwB rasis B i XN Y ‘\\ I
KanTe FAAN AN NE HedexT Hanpapisouux
pTeEp 15\ K BTYJI0K CTPHIAKHSA KaraHa

THCk OTHBH B
TOJIOBHII MacIgHIi
Marictpai

AL

HedekT omop
POSMOOITEHOTO BaTa

Puc. 10. I'pad-monens orpumanoi IIIHM nnst 3anaqi posnizHaBanus aedexris ['PM.

Ha puc. 6, 8, 10, ne npexacraiieHi rpadiku 301KHOCTI
3HaYCHb MaKCHMAalbHOI TOMWIKH TIPH pO3Mi3HaBaHHI
nedeKTiB, HA0YHO MMOKa3aHo, 10 yMOBA ITFOBOT QYHKIIIT
& — Min Buxonyerbes npu L=7mra LIT; g KIIM
npu L=5; qyist TPM npu L=7.

OTpuMaHi pe3ynbTaTH MPEACTaBIeHI y 3BeneHiit
TaONMUIl 5, e YnciIo HEeWpOHIB BXiTHOTO IIapy (NX)
JIOPIBHIOE KIUJIBKOCTI KOHTPOJILOBAaHMX IlapameTpiB, a
YHCIO HEHPOHIB BHXIAHOTO IIapy (Ny) — KUIBKOCTI

MOJKIIUBHX Je(eKTiB.

OTpuMaHHS TO€IHAHHS  BUSABJICHUX  Je(EKTIB
JIBUTYHIB BUKOPHUCTOBYBAJIHCS B IKOCTI TECTOBOT'O HAbOpy
JIaHUX TIPW BUPIIICHHI HACTYIHOI'O 3aBJAHHS, PO3IOJLI
arperaTiB pemoHTHOTO (oHAyY o KPP, 3rizHo Gmok-cxemi
aNrOpUTMy Ha pHUC. 7, B paMKax 3arajbHOi METOIUKHU
JIOCHIIDKEHD.

JlaHi pe3yipTaTd TakoXX NpejacTaBieHi Ha puc. 11,
puc. 12 i puc. 13 y Burmsaai nodynoBaHux rpad-moneneit
MITyYHUX HEHPOHHUX MEPEXK.

TakuMm 9uHOM, OTpUMaHi MOEJHAHHS AE(EKTIB AT
OCHOBHHX PECYPCHHUX TPyl IBUTYyHa ()OPMYIOTH MaTPHIIIO,
3araJIbHUI BUTUIA IKOT HaBeIEeHO B Ta0uIi 6.

B pesymbraTi TecTyBaHHA NOOYHOBAaHOI MOZETI
IIIHM Ha OCHOBIi JaHMX OTPHUMaHHX B pEaJIbHUX
BUPOOHHYHX YMOBaXx, Oyso cpopmoBano 42 (3a KUIbKICTIO

JIBUTYHIB  OepyTh yd4acTb B  €KCIEpUMEHTAIBHUX
JOCHI/DKEHHSX) ~ TO€NHaHHS  Je(eKTiB  OCHOBHHUX
pecypcuux rpyn (LIIIT, KIIIM, I'PM), siki Oynu 3aHeceHi B
0a3y marux DB2.

Hapuanbauii HaOip 1aHMX [UIS TIOTOYHOTO 3aBJaHHS
Oyno chopMOBaHO Ha OCHOBI BHOIPKOBHX MO€IHAHB 3
PIUIIT, PKIIIM, PI'PM, sixkum OyB IpU3HAYCHUHA MTEBHUI
TEXHOJIOTIYHUH MapHIpyT, I'PYHTYIOUHCh Ha BHCHOBKax
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PO ONTHMaNbBHICTh umcha i ckimaxmy KPP, i srigHo 3 KoxkeH MOXITUBHHI OeeKT, 3 CyKymHOCTI IedeKTiB

kpurepiem posnozinry no KPP. O6car HaBuanpHOT BUOIpKM ~ BCIX OCHOBHHX BY3IIB 00’€KTa JIOCHiKeHb, Oyne

OyB CKJTaJIleHUI BUXOISYH 3 TIIOTE3H. OKpEeMHUM HEHpPOHOM BXiTHOTO IIapy MITyYHOI HEHPOHHOL
Mepexi.

Tabauus 7. 3HaYCHHS MOMIJIOK TPH PO3IOAUI IBUTYHIB IO TEXHOJIOTIYHHX MAapIIpyTax B 3aJCKHOCTI Bix
pO3Mi3HAHUX NOEHAHB JIeEKTiB OCHOBHHX BY3JIB.

L Po3ni3HaBaHHs HaBYaIbHUX |3HAYCHHS MaKCUMaJIbHOI |Po3mi3HaBaHHs TeCTOBHUX | 3HAYESHHS MaKCHUMaJIbHOT
MIPUKIAIIB, % TIOMUJIKH [P HaBYaHHI MIPUKIAIIB, % [TOMUJIKH [TPY TECTYBaHH1

2 46 0,093 0 0,3889
3 63 0,052 12 0,2152
4 87 0,026 44 0,0925
5 95 0,014 66 0,0681
6 100 0,000 85 0,0398
7 100 0,000 100 0,0238
8 100 0,000 100 0,0144
9 100 0,000 100 0,0056
10 100 0,000 100 0,0091
11 100 0,000 100 0,017
12 100 0,000 100 0,026
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Puc. 11. I'padik 30ixHOCTI po3nizHaHuX AedexTiB apuryHis no KPP npu HaByanHi i TectyBanni [ITHM.
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Puc. 12. I'padik 30KHOCTI 3HaUeHb MAKCUMAJBHOI MOMWIJIKK NpU po3noaini asuryHiB no KPP npu HaBuaHHi i
tectyBanHi ITHM.
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Koxxen HelipoH BHXigHOTO mapy Oyzae BiamoBigaTu
nesHOMY KPP, sxmm OymyTs npusnacHeHi curaamu 0 abo
1 BIAIIOBIAHO, B  3aJIE)KHOCTI  BIZ  BHUSABJIEHOI
MIPUHAICKHOCTI TMOEAHAHb Ne(EKTiB IO TOTO YH iHIIOTO
KPP.

OTtpuMaHi pe3yJIbTaTH pOOOTH aITOPUTMY PO3IOALTY
arperatiB pemonTHoro ¢ouny no KPP B 3anexnocTti Bin
pO3Mi3HAHUX TO€JHaHb Je(EeKTIB OCHOBHHX BY3IIB
Ipe/ACTaBieHi B TabiuLi 7, a TakoX y BUIIsI rpadikiB Ha
puc. 11, puc. 12.

Tabmuus 8 MICTUTH pe3ynbTaTh  BU3HAYECHHS
ONTUMAJIFHOI KITBKOCTI HEHpOHIB B NMPHUXOBAHOMY Imapi
IUIsL TAHOTO 3aBJIaHHS, BUSBJICHI METOIOM iTepamiiHoOro
HapOILYBaHHs YHCIIAa HEHPOHIB 3TiHO 3 aIrOPUTMOM HA
puc. 7.

OTpuMaHi pe3ynbTaTd TAKOX MPEICTaBICHI Ha pUC.
13 y sBurmagi moOymoBaHOi Tpad-Momenmi IMMTYYHOT
HEHPOHHOT Mepexi.

VY Tabmumi 3.8 KUTBKICT HEHPOHIB BXiTHOTO IIApy
( NX ) nopiBHIo€ yncay aedektis (3rigHo 3 Tabauieo 1),

II0 yTBOPIOKOTH TMOETHAHHS, BCIX BY3IIB 00’€KTa

JOCTIJKEeHB, a YMCII0 HeHPOHIB BUXiTHOTO mapy ( Ny ) -

KIJTBKOCTI KOMIIJIEKCIB PEMOHTHHX POOIT, MiIX SKUMH
OyIyTh pO3MONUIATHCS arperaTd PEeMOHTHOrO (GOHIY B
3aJIeXKHOCTI B1JI BUSBJICHUX CIIOJy4Y€Hb Je(eKTiB.

TakuM 4YMHOM, 3a pe3yJbTaTaMH TECTYBaHHS
nobynosanoi mogneni IIIHM pmns BupimneHHS noToyHOl
3amadi, Bci arperatn (Ha TPUKIALi IBUTYHIB) Oymu
YCIIITHO PO3MOJICHI MO TEXHOJOTIYHUX MapuIpyTax
PEMOHTY, B 3aJIe)KHOCTI BiJl PO3MI3HAHUX IIO€THAHD
TIeeKTiB.

TectoBi Habopm Oymm c¢opMOBaHI Ha OCHOBI
OTPUMAHUX EKCHEPUMEHTAIBHUM MUIIXOM (B pealbHUX
BUPOOHMYMX yMOBax Ha eTami HepeIpeMOHTHOIO
JllarHOCTyBaHHsI ABUT'YHIB) 3HaY€Hb JIJAHUX MapaMeTpiB.

Tadamusa 8. Pe3ynpraTv BH3HAUCHHS ONTHMAIBHOTO YHCIIa HEHWPOHIB B IPUXOBAaHOMY IIapi Uil 3aBAaHHs

posnoziny apuryHis mo KPP.

.. | MakcumanpHa Kiaekicts | OnTuManbHa KiJbKICTh
. OO0csar HaBYAIBHOT N . . .
[HatiMeHyBaHHS By3J1a N X N y BHGinKH HEUPOHIB B MPUXOBAHOMY HEHpOHIB B
p mapi MIPUXOBAHOMY MIapi
CyKyTHICTh BY3JIiB
(LITIE, KIIIM, TPM) 14 4 56 21 9

Hedert KaHaskn OpLHA
i KOMIOpeciiine Kinsne

Medert koMnpeciiinoro
KLILLLA

Hederr wikd nopLAs
Mederr rink3n uHiHIpa

Hedrerr maryHanx wniox
KOITHYACTOrD BAITY

Jledert wopinwEEx mnioR
KOTHIaC T Baxy

Hedrerr saaasol kopinHol
HITKM

Hedert BeprHbOi MONOEKH
ATy Ha

Heerr cIpHmHan Kialana

Mederr kynaukin
POIOLLIBMOID BAJIA

JetderT poanoainsHEs
WECTEPEHE
, .
JederT cinna knanana
Hederr Ranpasisns
BTYIIOK CTPHHCHA KJIAIAHE

Hedexr onop

|‘.ll'l'_llll.'r_.liJII|-'-lﬂl'-I':l BaIIa

KKP Nel

KKP Ne2

KKP Ne3
KKP Ne4

Puc. 3.13. I'pad-monens IITHM mns 3aBmanHs po3noxiny arperatis mo KPP,
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Jns  poO3rNSHYTHX BY3JiB JABUTYHa IPOLEHTHE
3HA4YECHHS TECTOBOTO Habopy Oinbire 50% Bix 3aranbHOTO
YqUCclia MPUKIAAIB, MO € OUTbIN HiX JocTaTHIM (po3mip
TeCTOBOI BHOIPKM 3a3BHYail TPUIMAETHCS  PIBHUM
10...25% Bin 3aragpHOTO YHCIIa TPUKIAIB) IS IEPEBIPKU
aJICKBaTHOCTI TOOYI0BaHOT MOJIEII Ta SIKOCTI HABYAHHS.

OtpuMani  pe3ynpTaTH  poOOTH  aITOPUTMY
pO3Mi3HaBaHHs CHOJYy4YeHb Ne(eKTIB 11 KOKHOTO By3ja
JIBUTYHAa METOJIOM ITepallifHOro HapOIIyBaHHS 4YHCiIa
HEWpOHIB B MPUXOBAHOMY LIapi HaBesleHl B TaOnuIpix 2, 3
i4, ne L — 4ucno HelipoHiB B MPUXOBAHOMY IIapi, a TAKOXK
MpeCTaBJICHI y BUTIIAAL rpadikiB Ha puc. 2 — puc. 6.

BucnoBkn
1. ToOynoBy CTPYKTYpHO-CIITYAX  MOZCICH
B3a€MO3B’SI3KiB  KOHTPOJBOBAHUX  MapaMeTpiB Ui

OCHOBHUX PECYPCHHUX TPYI JBUTYHA 3€pHO30MPATBHOTO
KoMmOaiina 31HCHIOBAIACS Ha OCHOBI roro
KOHCTPYKTOPCBKOT JOoKyMmeHTauii Ta iHdopmauii mpo
(GYHKIIOHYBaHHS HOTO OKpEMHUX MEXaHi3MiB 1 MiJJCHCTEM.
Po3po6nerni CCM m03BONMIM OIIHUTHA WOTO TEXHIYHUMA
CTaH Ha eTamax IepPeIpPEeMOHTHOTO MiarHOCTYBaHHS i

ormepamiiHoro KOHTPOITIO (mepenpeMoHTHE
JIaTHOCTYBAaHHS) IPH MPOBEACHHI EKCIIEPUMEHTAIbHUX
JIOCITIKEHB.

2. I3 3amyueHHsM  amapary  perpeciiHoi-
KOPEJIIIHHOTO  aHalizy 1  METOAIB  TepeBipKu
CTaTUCTHYHUX  Timote3  chopMoOBaHAa  palioHAIbHA

CYKYIHICTh TIarHOCTHYHHUX IapaMeTpiB id e(EeKTHBHOI
OITIHKM TEXHIYHOTO CTaHy 00’ €KTa JOCIiIKSHHS.

3. I3 rpadikiB 30ikHOCTI po3mizHaHUX Ae(EKTiB i
rpagika 301KHOCTI po3noaiay peMoHTHOTO GoHay mo KPP
BUJIHO, IIO BCI NPHUKIaad 3 HaBYAIBHUX 1 TECTOBUX
BUOIpOK OyJM TOBHICTIO PO3Mi3HAaHI, O TOBOPHUTH IIPO
aJIekBaTHICTh NoOynoBanux mozeneit LITHM, a Takox npo
BIPHICTb BHCYHYTOI TiIOTE3W IIOJIO HEOOXITHOTO 00CATy
HaBYAJIBHOT BUOIPKH.

4. Ha rpadikax 301KHOCTI MaKCUMaJIbHOT IMOMUJIKA
P HABYaHHI Ta TECTYBAaHHI YITKO BUIUIIETHCS ONTHMYM
iboBol  GyHKIIT & — min. I[lomanmpiue mnifBUINEHHS
GyHKIOII TOMWIKH & KaxXe Npo MepeBaHTAKCHICTh
ctpyktypu IIIHM 3aiiBor0 KUIBKICTIO HEHpPOHIB B
MIPUXOBAHOMY ILIapi.

5. O6panuit nporpamunii mpoxykr Deductor Studio
Academic 5.2 mosBommB moOynysatu mozeni IIIHM B
pamMKax oOpoOKH eKCIIepUMEHTANBHIX JaHUX, OJTHAK JaHe
nporpamae 3abe3neueHHs ([13) He 3maTHE MOBHICTIO
OXONHUTH PO3po0JIeHy METONMKY, siKa IpelcTaBiIeHa Ha
puc. 6 i puc. 7, o roBOpUTh PO HEOOXiTHICTE PO3POOKH
OpUTiHAJIBHOIO MPOIpaMHOrO 3abe3neueHHs, sike Oyxe
0azor0 sl oprasizalii aBTOMaTU30BaHOIO pPOOOYOro
Mmicus (APM) oneparopa-aiarsocra.
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PEIIEHHWE 3AJAYM PACIIO3HABAHMSI
COYETAHMU TEQEKTOB AI'PEI'ATOB
3EPHOYBOPOYHOI'O KOMBATHA HA OCHOBE

MHC
M. IO. Kanunuuenxo, U. JI. Pocosckuii
AHHOTALIUA. B OCHOBE TEXHUYIECKOTO
o0Ciy)XMBaHMsl  3€pHOYOOpPOYHBIX  KOMOalHOB  3a

TEXHUYECKUM COCTOSIHUEM JIEIKUT TEXHUYESCKUN KOHTPOJIb,
C IOMOILIBI0 KOTOPOIO IPOBOAAT HENPEPHIBHBIM WU
NEPHOJNYECKUH KOHTPOJIb IapaMeTPOB TEXHHUYECKOTO
COCTOSIHUS, XapaKTEepU3YIOUIMX TeKylliee (aKTHIecKoe
COCTOSIHME  Yy3JIOB, MEXaHM3MOB  WJIM  arpararis.
[IporHo3upoBaHHe  BBHIMOJIHIIOT TPH  HENPEPHIBHOM
KOHTpOJIe JUIs OMNpeJeleHUus] HapabOTKH, B TEYCHHE
KOTOPOTO COXPaHHUTCSI PabOTOCIOCOOHOE COCTOSHHE, a
pU  MEPUOAMYECKOM KOHTPOJE — [UIsS OIMpee/ieHUs
MOMEHTA BPEMEHH CJIEYIONIET0 KOHTPOJISL.

IMporiecc TEXHUYIECKOTO KOHTPOJS HEUCIIPABHOCTEH
COCTOMT M3 OOHapyXeHHs U JIOKaIW3aluu NeQeKTOB B
CUCTeME 3epHOyOOpOuYHBIX KoMmOaitHoB. Ilo Mepe
YCIOXKHEHNS TEXHWYECKHX CHCTEM 3epHOYOOpPOUYHBIX
KOMOaiiHOB ® pocT TpeboBaHWH K 0€30MacHOCTH,
HAJAC)KHOCTH U OKOJIOTUMYHOCTH, TEXHAYECKUH KOHTPOJIb
HEHCIPABHOCTEH CTaHOBHTCS Bce Ooiee 3HAYMMOH
npoueaypoid. OZHUM M3 NPUMEPOB SIBISIETCSl CHCTEMa
TEXHHUYECKOTO 00CITyKMBaHHS 3epHOYOOPOYHBIX
KoMOaifHOB, rne TpeOyeTcsi BBICOKas HAJEKHOCTh W
paboTocnocoOHOCTh, HU3KUH YPOBEHb BBIOPOCOB, KpOMeE
TOT0, TEXHUYECKHI KOHTPOJIb CIIOCOOCTBYET TIOBBILICHHIO
3¢ dexTuBHOCTH TEXHUYECKOTO o0CITy>)KUBaHHS
3epHOYOOpPOYHBIX KOMOAHHOB.

KaioueBble cioBa: aHajiu3, CHCTEMa, CTpaTerws,
TEXHUYECKOe 00CITy)KHBaHUE, 36pPHOYOOPOUHEI KOMOAH.

SOLUTION TO PROBLEM OF RECOGNITION
OF COMBINATIONS OF DEFECT AGGREGATES
COMBINE HARVESTER ON BASIS OF INS
Kalinichenko D. Yu., Rogovskii I. L.

Abstract. The basis of the technical maintenance of
combine harvesters for the technical condition is technical
control, through which conduct continuous or periodic
monitoring of the parameters of the technical condition
characterizing the actual state of units, mechanisms or
agregatu. Forecasting is performed by continuous
monitoring to determine the developments during which
you will remain healthy state and under periodic
monitoring to determine the time of the next control.

The process of technical control of faults consists of
detection and location of defects in the system of combine
harvesters. As the complexity of technical systems of
combine harvesters and the growth requirements of safety,
reliability and sustainability, technical fault monitoring is
becoming increasingly important procedure. One example
is the system of technical maintenance of combine
harvesters, which require high reliability and performance,
low emissions, in addition, the technical control helps to
improve the effectiveness of the technical maintenance of
combine harvesters.

Key words: analysis, system, strategy, technical
maintenance, combine harvester.


http://www.findpatent.ru/patent/247/2475854.html
http://www.findpatent.ru/patent/247/2475854.html

	Історія статті: отримано – травень 2018, акцептовано –вересень 2018.
	Бібл. 12, рис. 13, табл. 8.

