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(yxp.)

PO3BUTOK CydacHHWX TEXHOJOTIA B Tally3l EJIEKTPOHIKM Ta CKJIAAHICTh MPHUCTPOIB, IO
MPOEKTYIOTHCS, IPU3BOJUTDH HE JIMIIE 10 30UIBIIICHHS BUTPAT 4acy Ha BUPILICHHS, aje i 301IblIye
WMOBIPHICTh 3pUBY MPOIEAYP aHai3y 13-3a HAKONMMYEHHS 1HCTPYMEHTAIBHHUX Ta METOJUYHUX
noxubok. Ha icHytouoMy erami MikpomiHiaTiopu3zanii Bce Oubiie (pi3sudHux e(pekTiB noTpedyroTh
BpaxyBaHHs, IO 3HAYHO YCKJIAJIHIOE TIPOIEC AMHAMIYHOTO aHajizy o00’€KkTiB. MOXIUBICTh
aBTOMATHYHOI aJamnTalii MeTOQy BHpIIIEHHS 10 OCOOMMBOCTEH 3amadi JO3BOJSIOTH 3HAYHO
MIJIBUIIATA HAJIHHICTh OTPUMaHHS po3B’sa3Ky. [linBUIIEHHS HAAIMHOCTI MPOIEAYP AMHAMIYHOTO
aHaJIi3y MOXJIMBE IpU 30UIbLICHH]I KIBKOCTI iH(OpMAIlii, Ha OCHOBI K0T MPUIIMAIOTHCS PIllICHHH,
ane 1e NmoTpedye BUKOPHUCTAHHS BEIUKUX OOUYMCIIOBAJIHHHUX MOTY)KHOCTEH, SIKi MOXYTh HAJaTH
JMILE MYJIbTUIIpOIiecOpHi oouncmoBanbHi cuctemu (MOC).

3a pesyapTaTaMu JOCIHIIKEHb PO3POOJICHO METOMU, IO BIJPIHSAIOTHCS B BIIOMHUX
CTpaTerisiMi BHOOPY KOOpIMHAT HOBOi po0OOYOi TOUKH, 3 METOI 3a0e3MedeHHs: MaKchMizallii
4acoOBOTO KPOKY, MiHIMIi3allii JIOKAJIbHOI MOXUOKK IHTETpyBaHHs, MiHIMI3amii KUIBKOCTI iTeparliit
Metoay HeioTOoHA Ta KpUTEpisiMU BU3HAYCHHS O3HAK BiIMOBIICHOTO KPOKY. 3alIpOIIOHOBAHO MO
yOpaBIiHHSA 00UYMCICHHSMHU TIPU TUHAMIYHOMY aHali31 ckiagHuxX cucteM. OOpaHo 0a30BHIl METO[
Ui pO3pOOKH METOJIB TMiABUIIEHOT HAMiHHOCTI Ta e(EeKTHMBHOCTI NpH pO3B’SA3aHHI 3a7ad
JTUHAMIYHOTO aHaJi3y CKJIAIHUX CHCTEM 3 MOXKIuBICTIO peamizanii Ha MOC sik 3 3arajibHOIO, Tak i
3 PO3MOIIJICHOIO MaM’ ITTIO.

Po3pobiieno 6a30Bi mMiAXoAu Ta CTBOPEHO HOBITHI QJITOPUTMH YHUCEIBHOTO IHTETPYBaHHS
MiJBUIICHOI HAMIMHOCTI Ta TOYHOCTI /JIs BUPIMICHHS 3a/ad JWHAMIYHOTO aHaNi3y CKIIATHUX
00’€KTiB. 3amporOHOBAHO QJITOPUTMH TPSIMOTO Ta HEMPSAMOTO aHalI3y METOJIB YHCEIHHOTO
IHTErpyBaHHS JUIsl BUSIBICHHS ONTHMAJIbHOCTI BHOOPY KPOKY Ta MOPSAIKY, IPH 3aCTOCYBaHHI
METO/IB, [0 BUKOPUCTOBYIOTh JITOPHUTMU KEPYBAHHS OOYHCICHHSMH.

AJNTOpUTMH IWHAMIYHOTO aHANi3y HETIHIMHUX 00’€KTIiB peai30BaHO Y BUTIIAI MapaieIbHUX
npouenyp Ha cynepkomm’torepi HTYY [ KIII” y ckmaai KOMIUIEKCY CXEMOTEXHIYHOTO
npoektyBaHHs NetALLTED.

(poc.)

Pa3BuTHE COBpeMEHHBIX TEXHOJOTUH B 00JaCTH 3NEKTPOHUKH U CIOKHOCTH TIPOSKTUPYEMBIX
YCTPOMCTB MPUBOANT HE TOJBKO K YBEITMYCHHUIO 3aTpaT BPEMEHH Ha PEIICHHE, HO U yYBEITUYHBACT
BEPOSITHOCTh CPHIBA MPOLEAYP aHAIW3a M3-32 HAKOIUICHUS MHCTPYMEHTAIBHBIX M METOIMYECKHX
norpemrHocteid. Ha cymiecTBylomeM 3rane MUKPOMHUHHATIOPH3AIMM HEOOXOIMMO YUUTHIBATh BCE
oompiie guznueckux 3(h(HEKTOB, YTO 3HAYUTEIHHO YCIOXKHSET MPOIECC TUHAMHYECKOTO aHaau3a
00BEKTOB. BO3MOXKHOCTh aBTOMAaTHYECKOM alanTaliyd METOJa PEUIeHHs K OCOOCHHOCTSAM 3aJadu
MO3BOJISIIOT 3HAYUTENBHO TMOBBICUTH HAJICKHOCTH MMOJyYeHUs penieHus. [1oBbIIeHNe HaIe)KHOCTH
MpOLEAYp MUHAMUYECKOTO aHain3a BO3MOXKHO IMPU YBEITWYCHHH KOJMYECTBA MHGOpMAIUU, HA
OCHOBE KOTOpOH TPUHUMAIOTCS pEIIeHUs, HO O3TO TpedyeT WCIOIb30BaHUS  OOJIBIINX
BBIYHUCIUTENBHBIX MOIIHOCTEH, KOTOpPhIE MOTYT TIPEJOCTAaBUTh JIHIIb MYJIBTUIIPOIIECCOPHBIC
BBIYMCIATENbHBIE cucTeMbl (MBC).

[To pesymbraraM wuCCIEeIOBaHUI pa3padOTaHBI METOJbI, OTIMYAIOMIHECS OT W3BECTHBIX
CTpaTerusiMi BbIOOpa KOOPAMHAT HOBOW pabodvell TOYKH, C IENbI0 00ECIICYCHHS: MaKCUMH3AINN
BPEMEHHOIO Illara, MUHUMHU3ALUW JIOKATHHOW IMOTPENIHOCTH WHTEIPUPOBAHUS, MHUHHMH3AINH



yucna urepauuii merona HproTOHA M KpUTEpUSMU OINpPEACIICHUs. IPU3HAKOB OTKA3aHHOIO Ilara.
HpeI[J'IO}KCHI)I MOACIIN yHIpPaBJICHUSA BBIYUCICHUAMU IIPU AMHAMHUYCCKOM aHaJIM3€ CJIIOKHBIX CHCTEM.
BriOpan 0a30BbIif MeTOZ A7 Pa3pabOTKU METOIOB MOBBIIMICHHONW HAAECKHOCTH U 3(PPEKTUBHOCTU
IIpu pCIICHUHU 3aaa4 JUHAMHUYCCKOro aHaJIn3a CJIOXKHBIX CHUCTEM C BO3MOXHOCTBIO pCaIM3allui Ha
MBC kak ¢ o01mei, Tak U ¢ pacnpeaesieHHON NaMAThIO.

PazpaGoranbl 06a30Bble MOIXOIBI M CO3JaHbl HOBEWINHWE aJTOPUTMBI  YHUCIEHHOTO
HHTCTPHUPOBAHUSA MHOBBIIICHHON HaACKHOCTH W TOYHOCTHU [JII PCIICHUA 3ada4 AWUHAMHYCCKOI'O
aHaanu3a CI0XKHBIX OOBLEKTOB. HpeI[J'IO)KCHI)I AJITOPUTMBI ITPSAMOI'0 U KOCBECHHOI'O aHajin3a METO0B
YUCJIICHHOTO MHTCIPUPOBAHUA Ui ONPCACICHUA ONTUMAJIBHOCTHU BI:I60pa hrara v mnopsjaka, Inpu
IMPUMEHCHUN METOA0B, UCITIOJb3YIOIINX AJITOPUTMBI YIIPaBJICHUS BEIYUCIICHUAMMU.

A.]IFOpI/ITMBI JUHAMHUYCCKOTO aHaJIn3a HEeJIMHEUHBIX OG’LCKTOB pcajii30BaHbl B BHUIC
napajuienbHbIX Tporeayp Ha cynepkommbiorepe HTYY "KIIM" B coctaBe KoMmIuiekca
cxeMmoTexHuuyeckoro npoektupoBanus NetALLTED.

(anra.)

The development of modern technologies in the field of electronics and the complexity of the
devices being designed leads not only to an increase in time spent on the solution, but also increases
the probability of the analysis procedures failure due to the accumulation of instrumental and
methodological errors. At the present stage of microminiaturization, more physical effects should be
taken into account complicating significantly the process of the objects’ dynamic analysis. The
ability to automatically adapt the solving method to the task features allows improving considerably
the reliability of getting solution. The dynamic analysis procedures reliability improving is possible
with increasing amounts of information used to take decisions, but this requires more computing
powers available only with multiprocessor computing systems (MCS).

Based on the investigation results, the methods have been developed which differ from known
ones by the strategies of new operating point coordinates choosing to secure time step
maximization, a local error minimization, a Newton method iterations number minimization and by
the criteria to define rejected step indications. The calculation control models for the complex
systems dynamic analysis have been suggested. The base method to develop methods with the
increased reliability and effectiveness for solving complex system dynamic analysis tasks with a
possibility to be implemented in the both common and distributed memory MCS has been chosen.

The base approaches have been developed and the new algorithms have been created for
increased reliability and accuracy numeric integration to solve complex object dynamic analysis
tasks. Direct and indirect analysis algorithms for numeric integration methods have been proposed
to reveal step and order selection optimality when using methods which make use of the calculation
control algorithms.

The non-linear objects dynamic analysis algorithms are implemented as parallel procedures as
a part of NetALLTED circuit design complex on the NTUU “KPI” supercomputer.

4., HasiBHiCTh OXOPOHHHX JOKYMEHTIiB Ha 00’€KTH mNpaBa iHTeJEeKTYyaJbHOI BJACHOCTI —
Bincyrhi.
5. IopiBHSIHHS 3i CBITOBUMH aHAJIOTaMU

AJNropuTMiuHE Ta MporpamMHe 3a0e3NedeHHs BIANOBIAA€ CBITOBOMY DIBHIO, a MIAXOIU 10
pPO3pOOKH aNTOPUTMIB TMPSIMOTO Ta HEMPSMOTO aHATII3y METOJIB YHCEIBHOTO IHTETPYBAHHS IS
BUSIBJICHHS ONTHMAJIBHOCTI BUOOPY KPOKY 1 HOPSAKY Ta alrOpUTMY KEpyBaHHS OOYHCICHHIMU
JUHAMIYHUM  aHATI30M  CKJIQJHUX OO0 €KTIB HE MAOTh AaHAIOTIB y CBITOBIM MpaKTHII
ABTOMAaTHU30BaHOT'O CXGMOTCXHi‘IHOFO IMPOCKTYBAHHAL.

6. ExoHomiuHa npuBadIMBICTh VISl MPOCYBAHHS HA PUHOK

Po3pobnene anropuTMmiyHe Ta mporpaMmHe 3abe3rnedyeHHs Ha 0a3i 3alporOHOBAHMX METOJIB
KEpyBaHHs OOYMCICHHSAMH JTWHAMIYHUM aHaJi30M CKJIAJHUX OO0’€KTIB Ja€ 3MOTr'y BHKOHYBAaTH
po0oTH y Tamy3i CTBOPEHHS CYJacHHX KOMILIEKCHUX MIKPOCHCTEM Ta PO3pOoOIli HOBUX CydaCHUX
CHUCTEM TIPOEKTYBAaHHS, OPIEHTOBAHMX HA BUKOPHUCTAHHS CYIEpPKOMIT toTepHux cuctem Ta Grid-
TEXHOJIOTIH, IO JO3BOJIE€ 3HAYHO CKOPOTHTH Yac HA TMPOCKTYBAHHS, MIIBUIIUTH HAIIHHICTH
BHPIIIEHHS 33/1a4 Ta SKICTh MPOEKTYBAaHHS 33 PaXyHOK:



- MiABHUINEHHS HanliHOCTI o0unciens Ha 50 — 70%;
- CKOpPOYCHHsI TEpMiHY TPOCKTyBaHHs CKJIaqHux 00’exTiB Ha 10 — 20%);
- 3HIDKEHHS c001BapTOCTI MPOEKTyBaHHs (Ha S — 7%) Ha OAUH 00’ €KT.
7. IoTeHnuiiini kopuctyBauyi (raay3si, MiHicTepcTBa, miANpUEMCTBA, Opraxizaiii)
KopucrtyBauamu po3pobieHux 3aco0iB MOXYTh OyTH yCi MPOMHUCIOBI Ta HAayKOBO-IOCHi/IHI
YCTaHOBH, SIKl MPOEKTYIOTh T4 BUTOTOBIISIOTH MPUJIAAH, 10 CKIIAAy KOTPUX BXOJATH €JIEKTPOHHI Ta
OaraToeieMeHTHI CEHCOpHI CTpyKTypH, 30kpema Taki sk AHTK im. Antonosa (M. Kuis), HBO
«tOxmamm» (M. ainponeTpoBcebk), [HCTUTYT aBTOoMaTuku (M. KuiB), IHcTUTYyTy Mikpompuiaais
HAHY (M. KuiB), General Electric (CILIA), INTEL (CIIA), Samsung (Kopest) Ta iHmmi.
8. CTaH roToBHOCTI po3po0Ku

HoBiTHI anropuTMu YHCETHHOTO IHTETPYBAHHS ITIIBUIEHOI HAIHHOCTI Ta TOYHOCTI MJIs
BHUpIIICHHS 3a/1a4 AUHAMIYHOTO aHATI3y CKJIQJIHUX 00 €KTIB peayi3oBaHO Y BUTJISAAI MapajeIbHUX
anroput™MiB 'y mozemtorouyomy komriuiekci NetALLTED na cymepkom’torepi HTYY «KIII» Ta
TOTOBI JIO BIPOBAPKCHHSI.
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