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BJIMAHUE U3SMEHEHUA 3HAYEHUI KOSPPUIMEHTOB
DJIEKTPUYECKOU HAI'PY3KHU DJIEKTPOPAIUOU3IEJIMN
[TPU PACHETE UHTEHCHUBHOCTHU OTKA3OB POC
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VHU8epcumem paouo1eKmpoHUKU

B pabome  npousseden
ocobenHocmell  paAOUOINEKMPOHHBIX — CPeOCmE
UCNONb306aHUEM — MEMOOON02UL — MeOpUU  MHOICECE.
Hcnonwsys  muodcecmeennoe — npedcmasnenue, — nymem
VCOBEePULEHCMBOBAHUA MeMOo0d CMPYKMYPHbIX CXeM, ObLl
nonyyen memoo pacuema uHmeHcusHocmu omxazoe POC
VUUMbIBAIOWUTl  UBMEHeHUsl  3HAYeHUll  KOodp@uyueHmos
QeKmpuuecKoll Hazpysku snekmpopaouousdeauti (OPH) npu
@yHKkyuonuposanuL. Ocywecmenena oyeHxa
CPABHUMENLHOU  MOYHOCU  PA3PAOOMAHHO20 Memood 6
CpagHeHUU ¢ MeMOOOM CIMPYKIMYPHBIX CXEM.

aHanuz  CMpPYKMypHuIX

(POC) ¢

YV pobomi  euxowano  aunaniz
ocobnusocmeti  paodioenekmponnux — 3acobie  (PE3) 3
BUKOPUCTAHHAM Memooonozit meopii MHOMNCUH.
Bukopucmoeyiouu  MHOMCUHHE NpeOCMAGNeHHA, ULIAXOM
VOOCKOHQNIeHHs. ~ Memooy — CMpYKMYPHUX — cxem,  0Oyno
OMPUMAHO MEeMOO PO3PAXYHKIE IHmeHcueHocmi 6iomoe PE3,
WO 6paxX0o8YE 3MIHU 3HAYEHb KOeQiyieHmie ereKmpuiHoeo
Hasanmancenns  elekmpopaodiosupooie  (EPB)  npu
Qyuryionyeanni. 30CHEHO OYIHKY NOPIGHNIbHOI MOYHOCHE
DpO3pobneHoeo  Memooy 6  NOPIGHAHHI 3  MemoOOM
CMPYKMYPHUX CXEM.

CMPYKMYPHUX

In work analyzed the structural features of electronic
means using the methodology set theory. Using multi-
representation, by improving the method of structural
schemes was obtained by calculating the failure rate takes
into account the changes RES coefficients electrical load
electrical radio in the operation. The estimation of the
relative accuracy of the proposed method in comparison
with the method of structural schemes.

Knwouegvie  cnosa:  bezomraznocmo, meopus
MHOJHCECE,  UHMEHCUSHOCHb Ko puyuenm
NEKMPULECKOLL HAZPY3KUL, PEHCUMbL SIKCHIYAMAYUU.

omkKasoe,

Beenenue

3amauu obecneueHus 6e3oTkazHoctu POC pemaroTes
Ha BCeX CTAaIMAX WX KM3HEHHOTO IMKJIa, OMHAKO 0codast pojb
B 9TOM TpOLECCE OTBOAUTCS MEPONPHATHSIM, MPOBOANMBIM
Ha CTaJMu TMpOEKTUpoBaHUs. MIMEeHHO Ha 3Tol cTaguu
XKU3HEHHOTO LUK PaanO03IEKTPOHHBIX CpencTB
obecrieunBaroTCA TpeOOBaHUS K 0€30TKa3HOCTH.

HzBecTHbIe MeTOOBI pacyeTa Oe3oTkazHocTH POC He B
TIOJTHOW Mepe paccMaTpyBalOT BIHMSHAE Ha OE30TKAa3HOCTb
M3MEHeHUs ~ 3HaueHWH  KOS((UIMEHTOB  3NEKTPUUYECKOi
Harpy3ku 3sektpopaavomsenuii (OPH) BcriencTeue n3MeHeHUs
PEeXMMOB (DYHKLIMIOHMPOBAHMS PAIMO3JIEKTPOHHBIX CHCTEM BO
BPEMEHH, UYTO OOYCJIOBIMBAET BO3HUKHOBEHHE METOAMYECKHX
MOTPELIHOCTEN B pacueTax.

JlaHHBI HEOOCTaTOK OOYCIIOBJICH, TIPEXAE BCETO,
HEaJeKBAaTHOCTBIO  CYIUECTBYIOLIMX  METOJOB  pacueTa
6e3o0TkazHocT POC peanbHbIM npolieccaM U ABISHUAM HU3-32

© H.B. 3amupen, A.A. Aaapycesud, H.I'. Crapony6ues

OTCYTCTBUS (popMalM3auny Tpouecca (QYHKIMOHUPOBAHUS
pPamMoOdIEKTPOHHBIX CUCTEM Kak (pakTopa, BIHMAIOLIETO HA
KOPPEKLMIO YPOBHS 0€30TKAa3HOCTH 3JIEMEHTOB M CHUCTEMBI B
LEJIOM.

ITosTOMy HEOOXOAMMO YCOBEPIIEHCTBOBATH METOJBI
pacueta u obecrieuenus 6e3oTkazHocT POC, myTem ydeTa
W3MEHEHHs 3HaueHWH KO3()(ULMEHTOB HIEKTPUUECKHX
Harpy3ok DPU B mpornecce GyHKINOHUPOBAHMUS.

Ocob6enHoctu PIC, nposiBasiioliuxcsi B npouecce
U3MeHeHHs] pe:KUMOB (pYHKIIHOHHPOBaHUS

Bo3MoxkHOCTD (YHKLMOHUPOBAHUS panuo-
9NIEKTPOHHON CHCTEMBl B pa3IMYHBIX peXUMax HaéT
OCHOBaHWE OTIPEeNeNIUTh TOHATHE PEXUMHOTO MHO)KECTBA

onementoB (PMD) R; €U «kak MHoxectBa PE M,

HEOOXOMMMBIX I (DYHKLMOHMPOBAaHUA CHCTEMBI B j -M

pexume

R; =M}, iel;, j=lm, (1)

rae I; — MHOXKeCTBO HOMepOB i-X PE, cocTaBnsromux
je PMD3; m — ofmee KOJUYECTBO  PEKUMOB
(YHKIMOHUPOBAHUS PagriodJIeKTPOHHOM CHCTEMBI.

st peuieHus MOCTaBJIEHHBIX nepen
paluOdJIEKTPOHHOM  CUCTEMOW  3amady  OJHOBPEMEHHO
(YHKOMOHMPYIOT ~ TOJNBKO  OMpeleJieHHble  3JIeMEHTBI,
COCTaBJISIOLINE PMD. 910 PMD3 COCTaBNIAET
(yHKUMOHMpYIOLIEe peKuMHOe MHOokecTBo (DPMD), T.e.
PMD, koTtopoe HeobxomuMo s (DYHKIMOHMPOBAHMS
CHCTEMBI B OTpPENEJIEeHHOM peXHMe B paccMaTphBaeMblii
MOMEHT BPEMEHHU.

Kak mpaBuno, HanbOosiblllee 3HaAUYEHWE HArpy304HOTO
mapametpa OPH mmeeT B MOMEHT BpeMeHH, KOTAa OHO
npuHaaiexxur PMD.

PM5 R s =1,m, KaK TOJMHOXECTBA CHUCTEMbl HE

SABJIAKOTCSA €€ KOMIIOHEHTAMU IMTOTOMY, YTO

OURNR,)=w, @

i=lj>i

rae Y — He IyCTOe MHOXKECTBO, npeacrasistoiiee PE,
KOTOpbIE B pe3yJibTaTe MepeceyeHuii MMean MecTo.

PE, xoropas npunHamnexutr agyMm u Goiee PMD nu,
clienoBaTeNlbHO, HeoOXoauMa ais  (pyHKIMOHUPOBAHUS
cucteMbl U B HECKOJBKUX PEeXKMMax, COCTaBIsIeT AIEpPHOE
MOAMHOKECTBO JIEMEHTOB.
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Kaxnoit PE M; cTaBUTCS B COOTBETCTBHE CTPYKTYPHOE
MHOKECTBO J;

M; e J;,

rae J; — MHOXECTBO HOMEPOB BCEX PEXKUMOB, UIA
(PYHKIIMOHMPOBAHMS KOTOPHIX HEOOXOOMMa COBOKYIHOCTb
OPMU, cocrasisromas PE M.

CrnenoBarenbHo, 1na  mpocteix PE  w  sgepHbIX
MOAMHOKECTB 3JIEMEHTOB OyIeT CyIIeCTBOBAaTh pa3jInyiMe,
COCTOsAILIEE B HAJMYMUA OJHOTO WJIM HECKOJbKMX HOMEDPOB

OPU mHOXecTBA J; COOTBETCTBEHHO.

OcobeHHOCTBIO cOBOKYMHOcTH OPU, cocraBnstomeit
PE, sBaseTcss CUHXPOHHOE W3MEHEHHE 3HAuU€HUH UuX
HArpy30YHBIX TApaMETPOB TPU U3MEHEHHH  pPeXNMa
(YHKOMOHMPOBAHUS  CHCTEMBI,  4YTO  OOYCIIOBJIMBAeT
Lenecoo0pa3HOCTh  PAacCMOTPEHMs — 3adayd  pacyeTa
WHTCHCUBHOCTH  OTKAa30B  CHUCTEMBI [0  3HAYCHHSIM
MHTEHCUBHOCTH OTKa30B 3THX COBOKYITHOCTEH.

Metoa pacuera MHTeHCMBHOCTH oTka3zoB PJC, ¢
y4yeToM H3MEeHEeHHUs 3HaYeHHu i k03¢ PULIEHTOB
3JIeKTPHYECKOil HAarpy3Ku

bezoTkazHocTh coBokynHocT DPU, cocraBnstowmeit
PE M, XapakTepu3yeTcsi HHTEHCUBHOCTBIO OTKa30B ?\i(t) .

Ecim  paccMoTpeTb, NpPEACTaBICHHYHO B BHIE
cOBOKYNHOCTUA PE, panno3neKTpOHHYIO CHUCTEMY C MOMOLIBIO
MeToJa CTPYKTYypHBIX cxeM [1-3], To rpadmuueckas monenb
0€30TKa3HOCTH CUCTeMbI OylIeT MIMEThb BUJI TIOCJIEA0BATEIbHOTO

coequHeHus coBokynHocTeii OPH, cocramstomux PE
(puc. 1).
M My == —/ My

Puc. 1. Bun nociieoBaresisHOro COeIMHEHUst COBOKyIHocTeit DPU

Buag  mocnemoBatensHOro  coeawHenus PE B
rpadudeckoil Monenu 0e30TKa3HOCTH PaJuO03JIeKTPOHHOM
cUCTeMbl 00YCIIOBIMBAeTCS TeM, YTO OTKa3 Kakux-nubo PE,
Hampumep M|, Heu30eXHO TOBJIeYeT 3a co0oil oTka3

CUCTEMBI, TOCKOJIBKY OHa TrnoTepseT CIOCOOHOCTD

(yHKUMOHMpOBaTh B j €.J; peKUMax W, CleN0BaTesbHO,

MoTepsieT  CMOCOOHOCTh  BBITIONHATH ~ XOTSA OBl  OOHY
BO3JIOKEHHYIO Ha Hee (yHKUmo. [Ipn 3TOM BbIpakeHWe IS
pacyeTa UHTEHCUBHOCTH OTKA30B CUCTEMBI B NPETOJIOKEHUN
HE3aBUCHUMOCTH OTKa30B COBOKYITHOCTEH 9PY,
coctasisomnx PE, nmeer cnenyrommii Bug

rae 7\,-(t) — HWHTEHCHBHOCTb OTKa30B COBOKYMHOCTH

OPH, uro cocraBmser i-t0 PE, koTopass paccumThIBaeTcs
UCXOJS U3 UX KOHKPETHBIX CXEMOTEXHUYECKUX KOHCTPYKLMIA.
Hdns  Hews3ObiTouHOW CcTpykTyphl PE  BbIpaxeHue, mo
KOTOpPOMY ONpEAeNnseTcss 3HAYeHHe €€ WHTEHCUBHOCTH
OTKa30B, UMeeT BUJ [4]

12

L
Ale) = 2N,
k=1

rae )\’k (t) — 3HaYeHNE WHTEHCUBHOCTU OTKA30B k -TO
OPH m3-3a i -ro PE; L; — xonmdecTBo CymecTBeHHBIX OPU B

i -M PE.

Ha panHOM »3Tame wuccriemnoBaHWs OBUIO TIPHHATO
MPEATNoNoKEeHNe O TOM, YTO TPU HEW3MEHHOCTH YCIOBUI
JKCIUTyaTalldi W PEKUMOB (TemmepaTypHOrO W
AEKTPUUYECKOTO), 3HAYCHUE JKCIUTyaTallMOHHOU
WHTEHCUBHOCTH 0TKa30B OPU He MeHsieTcss BO BpeMeHH, TO
ectb N (¢) =\
MHTEeHCUBHOCTU oTKa3zoB DPU [3, 5]. JlaHHOe ynpolueHue He
CTPOTO CIIPaBEUIMBO M3-3a NEHCTBUS Pa3lUUYHBIX (PaKTOPOB
(crapenue, nzHoc, 1 dy3us MaTepuaIoB M T.1.), OAHAKO JJIs
JJIEMEHTOB  PAJMOdJIEKTPOHHON  ammapaTypel  BIIOJHE
OTIPaBAHO U3-3a HAJTMYHS JOCTATOYHO MOJIHOTO CIIPAaBOYHOTO
(cTaTUCTUYECKOTO) Marepuaina, o0OpabaTbIBaEMOro
SKCMOHEHIIMATBHBIMHA MOJEIISIMU.

Hcnonb3ys 00001eHHbIE aHAIMTHYECKHUEe MOJEINN IS
pacuera 3KCIyaTalluOHHOW MHTEHCUBHOCTH 0TKa3oB DPU, ¢
y4eToM  UW3MEHEeHWs 3HaueHwWid  Kod(pduumeHToB  mx
ANMEKTPUYECKON Harpy3KH, ObLTa YCTaHOBJICHA

5, Toe A, OLIEHKAa 3KCIUTyaTallHOHHOM

(yHKOMOHANBHAs CBsI3b Mexay Homepom OPMD jqb u

3HAYEHUEM 3KCIUTyaTaLlMOHHOW HHTEHCUBHOCTU 0TKa30B DPU

b
)Xoty 7]
)\3(/ —)\5Kp K., 3)
v=1
e A — 3HaueHWe HavalbHOW, 6a3oBoi
MHTEHCUBHOCTA OTKa3oB Ttuna OPHW, npuBeneHHoe k
HOMUHAJIBHBIM  ycnoBusM; K, — kod(duument pexuma,

YUNTHIBAIOWIMN W3MEHEHHE 3HaueHWs HadaJlbHOW, 0a30BOM
MHTEHCUBHOCTH OTKa3oB OPH, B 3aBUCMMOCTH OT
JNEKTPUYECKOW  Harpy3ku ©  (WIM)  TeMIeparypsl
okpyKatowieil cpenpl; K, — Ko3(p(QULUEHTHI, yUUTbIBAIOLINE

W3MeHeHNe 3Ha4YeHWs] HauyalbHOW, 0a30BOW HMHTEHCHBHOCTH
oTtkazoB OPW, BcieiacTBue  BO3IEWCTBHUSA — pa3MUHBIX
(akTOpoB; b — KOMMUYECTBO YUUTHIBAEMBIX (PAaKTOPOB.

[Tpumensis 0000IIEHHYIO CXeMy pacueTa Mmokasarenein
0€30TKa3HOCTH PaAMOAIEKTPOHHBIX CHCTEM IO HM3BECTHBIM
3HAUeHWsAM TIOKa3aTesnell 0e30TKa3HOCTM HX COCTaBHBIX
yacTei u MOJIENb pacueta SKCIUTyaTallMOHHOM
WHTEHCUBHOCTH oTka3oB OJPU (3), Obuma ycraHoBieHa
(yHKUMOHAJbHAA CBs3b  MeXay HomepoM @OPMD wu
3HAUYEHNEM WHTEHCHBHOCTH OTKAa30B paIvOdJIEKTPOHHOM
crcTeMBI (U1 He M30BITOYHOM CTPYKTYPBI)

Ac(iqb):ék% welng| . @

=1 v=1 k

rJie BhIpaKeHHe B KBaJPaTHBIX CKOOKAX OTMpeaeNseTcs
s k-ro OPU i-ro PE.

3Hauenne kol ¢dunmenta pexnma DPU 3aBucut OT
3HAUEHWN JBYX BEJIMUYMH: KOA((ULMEHTA 3IEKTPUUECKOM



Harpy3ku M TEMIEPAaTypbl OKpPYyXKaloLed Ccpedsl, OJHAKO
n3MeHeHre HoMepa ®PMD mnpuBOAMT K CyLIECTBEHHOMY
M3MEHEHMIO TOJIbKO 3HaYeHUe Kod(pQuLMeHTa 3eKTpUYecKoi
Harpy3ku [6]. B cBa3m ¢ 3TMM ObUla yCTaHOBJIEHA
(yHKIMOHANbHAS CBSI3b

[, 2] k ~uilicali?). 5)

rie Kaﬂ(/d’) —  33BUCUMOCTb KO3 duiHeHTa

anekTpudyeckoil Harpy3ku DPU ot Homepa OPMD; qu{ (~) -

¢ynkumsa ko3 puumenta pexxuma k-ro OPU i-ro PE.

Bbuo onpeneneno, 4To Bo BpeMst pyHKIIMOHUPOBAHUS
PaaModIEKTPOHHOH cucteMbl HoMep ®PMD mensercs, yTo
NPUBOANT K W3MEHEHMIO 3HAYCHMS MHTEHCHBHOCTH OTKAa30B
cuctembl (puc. 2), 6oJiee TOro, 3T0 USMEHEHUE MOXKET HOCUTh
CIIy4aiHbIi XapaxTep.

Kak MpaBuUIIO, WU3MEHEHMS PEeKIMOB
(YHKIMOHMPOBAHUS PaMO3IEKTPOHHBIX CHCTEM TPOUCXOIST
JIOBOJIbHO YacTO, T0 CpPaBHEHWIO C BO3HMKHOBEHWEM WX
oTka30B. [ToaToMy BO3HHMKIIa HEOOXOIUMOCTh B OTIPEAEIEHUN
CpelHero 3HaueHHWsT WHTEHCHBHOCTHM OTKa30B CHCTEMBI 3a
oTIpeieJIeHHbI i MHTEPBAJI BpEMEHHN.

2°()
)\‘C
A S

AH-----

m

M -ii pex. 2-ii pew. 1-i pesk. M -if pexk. t

1-if pesk.  2-ii pex.

Puc. 2. 'pavk MHTEHCUBHOCTH OTKA30B CUCTEMBbI

B kauecTBe MHTepBajia BPEMEHHM YCpPEAHEHUs ObLI
NPUHAT CyMMapHbIi MHTEpBaJ BpeMeHN (yHKIMOHUPOBAHUS

paguOdIEKTPOHHON  CHCTEMBI Ha  JTale  HOPMaJbHOMI
JKCIUlyatauuu. B pesynbrate  aHanusa — mpolecca
¢ynkuonnpoBanus  (I1d)  (mpomecca  mepexstoveHUs

pexkMOB (DYHKLIMOHMPOBAHMS) PaIMO3JIEKTPOHHBIX CHCTEM,
ObLTN OMNpeJeIeHbl TP OCHOBHBIX €r0 THMa:

- IOJHOCTBIO  JETEPMUHUPOBAHHBI  IpPOLECC
(YHKIMOHMPOBAHUS;
- CTaUMOHApHBINA, B Y3KOM CMBIC]IE, IMCKPETHBIN

ClTy4daiiHbIi Mpouecc ¢ HenpepsIBHbIM BpeMeHeM (CI1D);

- HECTALMOHAPHBIN AUCKPETHBII CllydaliHblil Ipouecc
¢ HempepbIBHBIM BpeMeHeM (HIID).

B 3aBucumoctu ot tuna I[I® paanossieKTpOHHBIX
cucteM, B  JaHHOW  pabore  ObutM  pa3paboTaHbI
COOTBETCTBYIOLIME  AHAJIMTUYECKME  MOJENIM  pacyeTa
CPEIHEro 3HAYeHMs UX WHTEHCUBHOCTH OTKa30B, KOTOpbIE
COCTaBJIIIOT OCHOBY pa3pabOTaHHOrO MeToja pacyera
MHTEHCUBHOCTU OTKa3oB POC, yuuTbiBarOlUi W3MEHEHHE
3HaYeHUH KOI(PULMEHTOB 3JeKTpUueckoil Harpy3sku OPU
npyu QyHKINOHUPOBAHUN
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13I8 ik, () 116 | e ©)
0

k= v=1 &

AC/;l = Z Z Z }\% LlJ;c(Kaﬂ(])) |£|Kv E] ,(8)

i=1] j=1 k=1 v=l

rae t, — HPOAODKUTENbHOCTh (PYyHKLIMOHUPOBAHUS
CHCTeMbI 33 MEPUOJ HOPMAJbHOW IJKCIUTyaTaluH; & j(t) -

3HAU€HHE BEPOSTHOCTU MCIOJIb30BAHUS PAAUOAIEKTPOHHOM
CHCTEMBI B j-M pexyuMe (QYHKIMOHUPOBAHUS B MOMEHT
BpeMeHH #; &; — 3HAYEHME BEPOATHOCTH WCIOJNb30BAHUS

panrodJIEKTPOHHON CUCTEMBI B j-M PEKUME B MPOU3BOJILHBIN
MOMEHT BpeMeHH (DyHKIIMOHUPOBAHMS.
Bepostnoctn & (1), ¢ j  ewe

rapaMeTpamu npotecca (hYyHKIIMOHMPOBaHUS
HECTALIMOHAPHOTO M CTALMOHAPHOTO (B Y3KOM CMBICIIE)
COOTBETCTBEHHO.

B naneHelimmem Obla TMpoBeleHa CpaBHUTENbHAS
OLlEHKa TOYHOCTH, pa3paboTaHHOr0 B paboTe MeTona B
CpaBHEHUHM C METOIOM CTPYKTYPHBIX CXeM, B pe3yJbTaTe
yero OblTM ompeneneHsl BbipaxkeHus mist CII® u HIID
COOTBETCTBEHHO

Ha3bIBAOTCA

n om L; . b
M=y Y& Nk, U)K | -
i=1j=1 k=1 v=l |,
| o)
Li * ] * [
- )\6 Lp}c(Kaﬂ) |_| K,
k=1 v=1 i
c nom L . b i
M (t)= Z Z E](t) 7\*6%{(1{3”(])) |_|Kv -
=1/ =1 k=1 v=l |,
(10)

Li * [ * b :
_kz )\6'4}5{(1(311)' |_|Kv >
=1

v=1 k

Ananmsupys BelpaxkeHus (9) u (10) MoxHO cnenaTh
BBIBOJ, 4YTO CpaBHUTEJNbHAs TOYHOCTb pPa3pabOTaHHOrO
MeTo/a pacueTa MHTEHCUBHOCTH 0Tkaz3oB POC APOJK,
YUNTHIBAIOLIETO WM3MEHEHMS 3Ha4YeHuil Kod(PuIreHTOB
AMeKTpUYeckuX Harpy3ok OPU npu ¢yHKUMOHMPOBAHUM, IO
CPaBHEHMIO C PaHEe M3BECTHBIM METOAOM, HE YUHMTHIBAEMBIM
MoJOOHOTO W3MEHEHHs, 3aBUCHT OT MHOTUX TapameTpoB U
XapaKTePUCTHK.
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OpnHako MOKHO KOHCTaTHPOBATh Hanboee
YYBCTBUTEIbHBIE K W3MCHEHUIO CPAaBHUTENLHOW OICHKH
TOYHOCTH MapaMeTpsl, TAKHe Kak:

- pacmpeneneHMe  3HaueHUil

Ej(t)a ] =1>m nim Ejs ] =1a_m;

- 3HaUeHUs KO3(Q(QUIINEHTOB NEKTPUIECKO Harpy3Ku
OPU, mnpm pasnuuHBIX peXuMax — (PyHKIMOHUPOBAHUS

napametrpos 1D

PaaMO3JIEKTPOHHON CUCTEMBI [Kaﬂ ( ])] ;, j=Lm;

- 3HaYCHUS KO3(PPUIIUCHTOB JTEKTPUUECKON HATPY3KH
*
OPU K, .

BriBoabl

U3 aHanusa MaTeMaTHYEeCKOM MOJENH
PanUOINEKTPOHHBIX CUCTEM CIIEAYET, YTO PEXKUMBI HATPY3KH
OPU wmmenstoTcs mnpu  (PyHKUMOHUpPOBaHWU. M3MeHEeHUs
pexxuMoB Harpy3ku DPH BO3HMKaIOT BCIEACTBUE M3MEHEHUS
pexurMoB (yHKIoHupoBaHus POC.

Hcnonb3ys 06001EHHbIE aHATUTUYECKUE MOJENU IS
pacueTa SKCIIyaTallMOHHOW WMHTEHCUBHOCTH OTKa3oB OPU
[7], ¢ ydeToM W3MeHeHHs 3HaYeHW KOI(P(OHUIMEHTOB WX
INEeKTPUYECKON Harpy3kH, ObL1a YCTaHOBJIEHA
(yHKIMOHATbHAA CBsI3b  MeXOy HomepoMm @OPMD wu
3HaYEHHEM OKCIUTyaTALIMOHHON MHTEHCUBHOCTH OTKAa30B
OPH.

CpaBHuTENbHAS OLICHKa TOYHOCTH pacuera
WHTEHCUBHOCTM  OTKa30B  PAJMOAJIEKTPOHHBIX  CHCTEM
VIIK 004.896

npeajaraéMbiM ~ METOAOM 10 CPaBHEHMIO C  METOIOM
CTPYKTYPHBIX CX€M, 3aBUCUT OT 3HaueHuii napameTpos [1D, ot
3HAYCHUI KOI(P(UIMEHTOB 3JIEKTPUYECKUX Harpy3ok OPU,
npu (GYHKUMOHUPOBAHUU CHCTEMBI B Pa3IMUHBIX peXUMax, a
TaKKe OT TOTO, KAKMM 00pa3oM OCYIIECTBIISIIOCh YCPEeIHEHUE
3HAUYCHWI KO3()(UIIMEHTOB 3JIeKTPHUYECKUX Harpy3ok OPU,
JUIA  TPeloCTaBICHHUs WCXOMHBIX JaHHBIX TpU pacdeTe C
MOMOIIBIO METOAA-TIPOTOTHIIA.
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METOIU MAILIMHHOTI'O HABUAHHSA B CUCTEMI
VIIPABJIIHHS ABTOHOMHOI POBOTHU30BAHOI

[NIATOOPMHA

J.m.u. L1l Heenooos, k.m.u. I'.B. [lonomapvoea, M.O. Boaxosa, Xapxiecokuii HayioHanbHUil

VHigepcumem paodioeiekmpoHiKu

B cmammi  3anpononosano  euxopucmosysamu
inghopmayiro, ompumany MEMC zipockonom, ons po3podku
iHMeNeKmyanoHoi  cucmemu  YNpAaeniHHs — pOOOMOM.

Ilpogedeno excnepumenmanvHi OOCIIOHNCEHHS MOMCIUBOCTI
3ACMOCY8AHHA PIZHUX MemOo0i8 MAUWUHHO20 HAGYAHHS O/l4
6UPIULEHHSL nOCMABNEeH020  3A60AHHS Kaacugixayii.
Ompumana i npomecmosana moodeiv kiacugixayii. Ilo
3apeecmposanumM OAHUMU PO3NIZHABAHHA 34  MemOoOOM
Weighted KNN npu mpenysanni oae 83,2% oocmogiprocmi.

B cmamve npeonoxcero ucnonvzosame ungopmayuio,
nonyyennyro  MOMC  eupockonom, 0Ona  paspabomku
UHMENNeKMYANbHOU  CUCeMbL  YNPAGIeHUs — POOOMOM.
IIposeoenvr 9KCHEPUMEHMANbHYIE uccnedosanus
603MONCHOCMU ~ NPUMEHEHUSL  PA3IUYHLIX — Memooos
MAUWUHHO20 00YYeHUs ONa peuleHus NoCMAaeieHHOl 3a0aiu
knaccuguxayuu. Ilonyuenna u npomecmupoana mooeib
kraccugpuxkayuu.  Ilo  3apecucmpupo6aHHviM — OAHHBLIM
pacnosnasanue no memooy Weighted KNN npu mpenupogxke
oaem 83,2% 0ocmogeprHocmu.

It was proposed to use information received by MEMS

gyroscope for developing the intellectual control system of
robot in the article. Pilot studies of applicability of the
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different methods of machine learning have been undertaken
to carry out the mandated task of classification. The pattern
of classification was received and tested. The recognition of
recorded data by the Weighted KNN method during training
gives 83.2% confidence.

Kniwouoei cnosea: cucmema ynpaeninHa, MauluHHe
Hasyannsa, MEMC zipockon, pobomusosana niamgopma,
Kaacugikayis cmanie

Beryn

IHTeNeKkTyanbHa cucTeMa  ynpaBliHHA — pobGoTOM
npeacTasisie coboro OGaraTopiBHeBY iepapxito. KoxeH piBeHb
XapaKTepu3ye CTYMiHb IHTENEKTYalbHOCTI — 3aTHOCTI
CaMOCTIfHO  BHpiIIyBaTW  3aBAaHHSA, 0€3  JOMOMOTH
omeparopa. HailiHwkumii piBeHb iepapxii — cucrtema
YNpaBJiHHA BUKOHABYMMH MEXaHi3MaMM | TIPUCTPOSIMHU

BUBENEHHS (MOIyJEM IHaci, a caMe pyXOBOIO CHCTEMOIO,
OJIOKOM  BHIA4i  JIMCTIBKM, JBOMa  CBITJIOZIOJHUMU
MaTpulsiMu  16x16, CBITOBOIO  CHUpPEHOI, 3BYKOBUMHU
muHamikamu) [1]. JlaHuii piBeHb HO3BOJISIE  YMPABISATH
m1aTopMOI0 TOBHICTIO B py4yHOMY pexumi. HacTymHuit
piBeHb — cuCTeMa YIOpPaBIiHHA pyXOM, IO JO3BOJISE
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