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Today we are witnessing the widespread development of
microelectromechanical systems (MEMS), the short name is microsystems. This
industry is leading to its increasing use. Examples include: portable computer
technology, automotive, smartphones, digital cameras, security systems and
many other industries. One of the many problems facing developers of such
microsystems is the problem of MEMS survivability, that is, the problem of
predicting their behavior and predicting possible states of the system. So now
the problem of system modeling is at the forefront.

OagHuM 3 HampsIMKIB BUPIIICHHS NPOOJIEeMH MOJICIIOBAHHS CHCTEM €
METOJM aHalli3y Ta PO3PaxXyHKIB OCHOBHHUX IapaMeTpiB HAJIMHOCTI CHUCTEMH,
ajle Ha CHOTOAHINIHIM Yac Ha TPaKTHIl IIe HE HAKOIMUYCHO JIOCTAaTHHOTO
CTAaTHCTHYHOTO MaTepialy 3 BUKOPUCTAHHS TaKUX CYYaCHUX MIKPOCHCTEM, SK
MEMC. Tomy 3acTocyBaHHS ITUX (KJIACUYHUX) METOMAIB PO3PaXYyHKY € JOCUTH
npoOJeMaTUUHUM. [HIIHMI Miaxig 0 BUPIMICHHS MPOOJIeMH OIMIHKH HaJAIHHOCTI
TaKUX CHUCTEM € BHKOPHUCTAHHA METOJIIB MOJICIIOBAHHS CHUCTEM. AHamli3
OCTaHHIX JOCIIDKeHb 1 MyOJiKaIlii B 1[I Tally3i CBIIYUTH MPO Te, IO JOCUTH
NEPCIIEKTUBHUM € 3aCTOCYBaHHs Mojelield cucteMm Tak 3BaHoro [epesa Ilomiii
(IIT) Ta 1i anamiz misi po3paxyHKIB HWMOBIPHOCTEH BUHHMKHEHHS B CHCTEMI
pizaux momik [1, 4]. Il Hamae MOXJIUBICTH BiJICIIIKOBYBaTH HeOe3IMeuHi
cutyarlii (BiIMOBH), Kl MOKYTh MaTH MICII€ B CHCTEMi B 3BOPOTHOMY TOPSIAKY
aHamizy ax 10 MPUYMHHM iX BUHMKHEHHSA. Takuil TUI MOJENIOBaHHS HaJae
MOKJIMBICTh TIPOAHAJI3yBaTH BC1 MOXKJIMBOCTI BUHUKHEHHS HeOa)KaHUX CTaHIB Yy
CHUCTEMi, TOpPIBHATH HMOBIpHICTh iX BUHHMKHEHHs, Tomio. JIII mpexncraBise
co0010 IepeBO, Y BEPIINHI IKOTO PO3TAIMIOBYIOTh BEPIUINHY KOHKPETHOT BiIMOBU
cucteMu. Bxomamu 11i€i BepIIMHU € BEPIIMHU MOXIIMBUX BiIIMOB CKJIQJOBHX
YaCTHH cUCTeMH. Hrpbkue 10/1al0Th TAKUM K€ YMHOM PiBEHb BIIMOBU €JIEMEHTIB,
a 1€ HIKYE - PIBEeHb MOJIIA, 10 CIPUYUHSIOTH BIIMOBY €JIEMEHTIB. A MOTIM -
piBEHb BHUJIB BIUIMBY Ha BIJIMOBY €JIeMEHTIB. BX0/u MEBHUX BEPIIUH MOXKYTh
Oytu moeaHaHi joriyHuMu BepmuHamu THy OR (“ABO”) uwu AND (“1”).
Ha npaxTwuiti, 1ie 1epeBo Moke Matu Oyib-SIKy KiJTbKICTh 1 CKJIAHICTh PiBHIB.

Buxopucranus Jloriko-ImoBipuichHoro MogemoBanus  (JIIM) wHagae
MO>KJIMBICTh YIIPABIIHHS )KUBYYICTIO CKJIAIHOI CUCTEMH. [HITMMU CclloBaMH, pid
HJe TMpO MOXKIUBICTH TPOTHO3YBaHHS TMOBEIIHKM CHUCTEMH B 4aci 3 METOIO
MiABHINCHHS i JKuMBydocTi. OgHMM 13 CMOCOOIB IMJBUINCHHS >KHBYYOCTI
CUCTEMH € pe3epBYBaHHs OJIOKIB 1 IEpEMHUKaHHs 3 OJOKY Ha OJIOK, 110 TYyOJIOE.
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Omxe, g yNpaBliHHA >KMBYUYICTIO CUCTEMH NOTPIOHO BU3HAYUTHU BEIUYHUHY
HMOBIpHOCT1 JaHOi BiAMOBHU Osioky. Ha BupilmeHHs wiei 3agadi crpsiMOBaHE
BuKkopuctanHs Meroay JIIM. JlepeBo mojaiii MOXHa MNPEACTABUTH y BUIIIAII
€KBIBAJICHTHOI IM(PPOBOT CXEMHU, SIK II€ TTOKAa3aHO HA PUCYHKY 1.
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Pucynok 1 — Hudposa cxema, exBiBanentHa 11

[Toxis F Oyne matu miciie B cucteMi, kim0 BuxigHa Gyskiis F B uudporii
cxemi Oyze gopiBHIOBaTH “1”. TakuM 4MHOM, aHAII3YIOYHU CTPYKTYPY HUGPOBOT
CXEMH MH MOXEMO BU3HAYUTH TIPU SKUX 3HAYCHHSIX BXiTHUX CHTHAIIB (TIOJiH)
BUXigHA Toais (BiamoBa - F) Moxe maTtu miciie B cucteMi. st KoskHOT BX1THOT
nonii X 1 MM MOXEMO 3alMCaTH CBI BEKTOP BXITHUX CUTHAJIB, KOTPl MOXYTb
CIIPOBOKYBaTH BUXIHY mofito. g Toro, mo6 Ha Buxoal HUPPOBOI CXeMU
“mo6aunTy” HASBHICTh KOHCTAaHTHOI TMOMMWJIKM Ha JESIKOMY BXOAl CXEMHU
(30BHIIIHHOMY, UM BHYTPIIIHHOMY) MOTPIOHO e BXia “akTuBi3yBaT’’, TOOTO
Tpeba aKTHBI3yBaTH “IUIAX~ BiA MOMWIKA 10 BUXOAY. B 1boMy BHIAIKy
3MIHIOIOYH BXITHUNA curHai 3 “1” Ha “0” 41 HaBMaku MU OTPUMAEMO BIAOBITHY
3MiHYy CHUTHaJly 1 Ha BUXOJ1 cXeMHU. TyT JOpEYHO cKa3aTH, IO ICHYE KiJIbKa
croco0iB BU3BHAYCHHS YMOB aKTHBi3allii B ITU(POBIHA cXeMi: IO-TIEepIIIe, BiTIOMUM
(xnacuuynuii) D-anroputm Pota [3], mo-apyre, meTon OyneBUX moxigHux [2].
OO6uyBa € piBHOLIIHHUMHU 1 JAIOTh OJHAKOBUM PE3yJIbTAaT - MHOKWHY aKTHBHHX
d-BekTopiB.

BucHoBKkH. 3anporoHoBaHUM MiAXiA A0 BUPIMICHHS 3a7a4d IPOTHO3YBaHHS
MOBEAIHKMA CHUCTEM 3 BUKOPUCTAHHSM METOIB JAUCKPETHOI MAaTeMAaTUKU HAJa€
MOXJIMBICTh TPOTHO3YBAaTH HAMIMHICTh CKJIAJHUX CHCTEM 3 TIOMEpeaHIM
PO3paxXyHKOM NapaMmeTpy HaJAIMHOCTI CUCTEMH MPU PI3HUX BXITHUX MOIISAX.
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