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BinoOpakaoTECA HOBI ACTICKTH MOJICIIOBANHN CKIAJHAX TEXHITHUX CHCTEM,
TEOPETHUHI NUTAHHA EIGKTPOTEXHIKY, IHHOPMATHKY, AIrOPUTMU PO3B’A3KY Jazad
aBTOMATHAAILIT TEXHOTOMUHHMX NMPOTIECiB, NOGYNIOBA OBUHCIIOBANLHHX TPHCTPOIR
Ta CHCTeM, 3aXHCT iH(OPMAILT B OGMHCIIOBATLHHX CHCTCMAX T4 MEPEAAX, Janaui
AiarHOCTAKH.

Hna HaykoBUX Ta {IDKEHEPHO-TEXHIMHMX MpAUiBHUKIR, CTYAeHTiB, sKi
32fIMAKOTHCA UTAHHAMH [IPOCKTYBAHHS CKNAIHMX CHCTEM.

OTpakeHs! HOBbIE ACNEKThI MOZCIPOBAHNS CIIOMKHBIX TEXHHUECKHX CHCTEM,
TCOPETUHECKHE BONPOCH H/CKTPOTEXRUKH, UH(OPMATUKH, ANTOPHTMb! PEMICHUS
379 ABTOMATHIAIMK  TEXHONOTMMECKMX  1POLECCOB,  OCTPOCHHE
BBITHCITMTENBHLIX YCTPOHCTB M CHCTCM, 3aliHTa HHGOPMALHH B BEIMMCIHTENBHBIX
CHCTEMAX H CETAX, 331241 IMArHOCTHKM.

JIns mayaMBIX W MHOKEHEPHO-TCXHUYECKHX — PabOTHHKOB, CTYLEHTOB.
JAHMMAIOILAXCA BOTNPOCAMU MIPOCKTHPOBAHMSA CIOMKHBIX CHCTEM.

Opercosimem

B.®. €sgoknmos, unen-kopecnobaent HAH Yipaitu, C.JI Brunuwyk, nokrtop
TeXHiuaMX  Hayk, 1O.M. KopocTuis, 1OKTOp TeXHiYHHMX HayK, apoecop,
C.€. Cayx, JoxTop TexHiuwmx Hayk, npogecop, A.M. [lasuaenko, xauguaar
TexHiuHux Hayk, B.B. Apictos, kawmmmar Ttexwiumux mayk, E.IT. Cemarina,
KaHaumaT —TexsiuumX Hayk, O.A.Yemepuc, KaHAMAAT TEXHIYHMX Hayk,
A.B. Slummuny, KaHIH/IaT TeXHIMHUX HayK.
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MOJEJb [PHMIHATTSA PILIEHD B CUCTEMI VIIPABJAIHHA
SKICTIO NOBITPA

Vipasning  AKiCTIO NABKOTMINNLOTO CCpEOBMILG  BHMAac po3podikH
KOMIICKCHIX. iOPMAIHITX CHCTEM Ha OCHOBI MOMITOPHHTY CTany NOBKiNIA,
MOAEMOBAHHS NPOUECIB HAINOIUKCHHA Ta TIOUMPEHUA B WIKIITHBHX PEHOBNH, Ta
CTBOpEeHHsS CEKTHBHHX METO/IR NPUIHHATTSA DiteHs JUIA 3HWKEHHs ebesneunny
BOIMBIB HA EKOCMCTCMM Ta 310pOR’S Wacemewns. Jlnn peanizanii crparerii
YNPABNIHEA SKOCTI HABKONMILNBOFO CCPCAOBHINA JOULIBHMM € CTBOPCHIR
indopmaniinux chcreM 3 GyHKIIAMY TAYPUMKH TPBHENTTA PICHE BiIHOCHO
PEryInoBanns napaMeTpin BHKMIIB 3abpyiumioiounx peuosun B atMocdepy s
3abesneuciia 3aaunX  CTaniepTis AKOCTi ToOBiTPs. Indopmaniiina cncrema
YIpaBliig AKiCTIO HOBITPs NOBMANA 3a0e3NcuyBaTH KOPHCTYBAdesi AOCTYN 10
MOJieieit | JaHNX B nIpOKeci HPUANATTA PIieHb CTOCOBHO 3HMKCHHN BHKHUR .

OCHOBOIO i TPUIHATTS PIUICHE € MPOTHO3YBAHHS HOUHPEHHS 3a0pyHHeHD,
OUiHKA CKONOTIMMIX PHAMKIB Ta AHANS TEXHIMHAX | CKOHOMINNAX MOXKARBOCTEH
U1 BAKOMAHHA KOMILICKCY S4xOAIR 36€3TCUCHHA AKOCTI 110BITpA.

3alponoHoBaHo CTPYKTYPY indopManiinoi cucremu ynpasuimms skicrio
nonitpsi. lndopmaniiing cycrema RKsouac micucTemy inTepdeiicy Kopucrysata;
JIACHCTCMY KepyBasns Gasol0 JunX, NiACHCTEMy KepyBanms Gasolo Mojencii,
CHCTeNy KepyBania TOBOMICHIAMM, TTCHTTEMY POCTOPOBOTO MOETOBaNTH,
610K oLinKH Ta anaizy PHIKKIB Ta GIOK TPHANATTS PilicHb.

Marematuyna MOACTH 33/1avi HPHRRATTA pintenh Gyayem,cs y dopwmi sanasi
omTMisaTTi, AKA SBOIMTHCS 710 BUIYKANA KCpyBas, eMiCHiHMI [1ApaVIETpaMH, 10
MAKCHMIZYIOTh SHANCINA KPHTCPIIO ONTHMATIOCT. B YMOBaX GAraTOKpHTEIANLHOCT
BBORMTBCS Y3AraIbHEHHH KpHTEPIH (K CyMa 3BAKEHHX BIDaT JUBt BCIX iTBOBHX
yHKuiit) sKui MiliMIsyeThCR A MHOXHHI JonycTHMEX ansTepiaTis. Hopmarnsn
IPaHWIHOZIONYCTHMHX KOHUEHTPALH 340Dy IHIOIOUNX PEUOBIH B 3aaHUX CKOMOFMHIX
30maY, 3AOTECH Y Gopui OBMexKens-HepiBrocTel, Cepel UITLORNX (ysKIioHaniB
POIITIAIAETHES KPUTEPIl EKOHOMIMHOT e)eKTHRHOCTI 3HIKEHNS BHKH]IB, EKOHOMIMHA
edexTrBHICTE PODOTH NiANPUEMCTS Ta KOO HHHI PU3MK 3a0pyIHeHHs JoBKITS. [
omTMMi3aIlil PEKHMY CIEKTPOCHEPICTHHHOT CHCTeMN Ipy perymosanni Bukuiis TEI]
BPAXOBYETHCA  11iNbOBMH  (hynkujonan  Minimisauii 3atpar  na  BMpoGHMIIBO
esteKTpoeHeprl, hyHKUIONAN MiliMI3aUiT BTPaT HOTYKIOCTEH B Mepekax B JIOUyCTaMIH
061acTi TeXHONOTIMHIX 0OMeKelb.

TakMM HHHOM 32 JI0IIOMOTOIO 3aNPOTIOHOBANOT CTPYKTYpH indopManiinoi
cHerewm MOke GyTH peanisopana eeKTMBHA CTpATeris ynpaBniHHA AKICTIO
TOBITPSA. IO NOEJHYE MOHITOPHHY, IHBCHTAPH3ALIIO BHKHIIB, MOACTIOBANHA
poscisuna B arvMochepi, OINiMKY eKOTOTIMIMX PHIMKIB Ta CHCTEMH NigTPHMKH
PHICHN JU1A TIOMYKY ONITHMANLINX &5 TEPHATHE SHIKEINIS 3a0PYIHCHE.
© B. . Housait
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METOJIHMKA PA3PABOTKN PEKOH®UI'YPUPYEMBIX
MPOLECCOPOB 3AKPBLITHUSI HHOOPMALUU

B wHacrosinee BpeMs JUIA PEMIEHHA DECYPCOEMKHX 3ajlad BCE GOMbUIYIO
NOMYNAPHOCTS  UPMOOPETAlOT  POSAWNMEIC  ANNApaTHWE  YCKOWTEH,
OpHEHTHPOBaHHBIE Ha UIMPOKHH knace 3ajlad. Haubonee BoctpeGoBaHHBIMM
SBIAOTCA IBa Kiacca TakuxX YHu(HUMpoBaHHBIX Bermchmtenedt (VB): ITIY
(rpadmucckie upoueccophmie  yctpodictsa) M PYB  (pexonHrypHpyemsic
yaupuumposantbic suncawTenn) [1].

Onna U3 1pobreM, KOTOPHIC CACPKUBAIOT WIMPOKOE npumenenne PYB —
CHOXKHOCT  co3zanus kondurypauuit juin TUIAC. DroT mnpouece tpeGyer ot
paspaGoTunka BICOKOH KBanMduUKalMK, 31auKi B OGNACTH CHHTE3d UHPPOBBIX
CXeM, HABBIKOB RIIAIEHHS CIICHHATH3UPOBAHHEIMH TTIAKETAMH.

B Kauecrse peulenus JAHHOM NPOGACMBL B KOHKDCTHBIX HPEAMETHLIX
061aCTAX MOIYT Pa3pabaThiBaTHCA METOANKH NPOCKTHPOBAHMS BRIMHCIAUTENEHEIX
YCTpOHCTB fla OCHOBE THIOBLIX peticHui. TAakne MCTOMMKH NOZBOMIT CHUIHTE
TpeboBanus K pa3pabOTUNKaM H HOBBICHTE CKOPOCTB CO3/IaHMA Kondnrypaimii.

Cpenu  PECYPCOEMKRX 3a/1a% HE [IOCHEAHES MECTO  3aHUMAIOT BOMPOCKH!
3amUTE MHGOPMALH, B YACTHOCTH, 3aJaud, CBI3aHHBIC € TPUMEHCHHCM
KpUITTOTPaBHHICCKUX METONOB.

HauBojiee paclipoCTpaHeHILIMH  ANrOpUTMaMu  WIMipoBanns  ABAAOTCR
anroputMil Giiouroro cumverpuatora mmdponanus (BCIL).  Boisummcrso
COBPEMEHHBIX ONIOMHBIX AArOPHTMOB PaBOTAIOT CXOKMM 0OPA3OM: Hal MCXOANBIM
TEKCTOM BEINOHACTCS HeKoe Npeobpasosanie ¢ YYacTHEM Kiioua WHdpoBaHus,
KoTopoe MOBTOpAETCA Onpejienientoe 4ncno pa3 (payusos) [2]. Ha ocuose
JIAHHOTO CXOZCTBA B HacTosiel pabote chopmuposana 0GobweH A CIPYKTypa
PEKOHDHIYpPUPYEMOTO MPOLCCCOpa GIOMHONO CHMMETPHMHOTO wnposanus (PTT-
BCII). Crpyktypa comepkuT unrepdeiic o0MeHa  jauHBIMM  MEMXIY
BEIMMCAUTENBHOR cucTemolf u PVB, a takke Bxogsmue B cocras IIJIUC
YCTpOWCTRO BROJ/BLIBOAA, ONEpAUHONREI GAIOK 1 yCTpolicTtso ynpasienns. Ha
octiose 0G0GLIEHHON CTPYKTYPBl NPEILIOKEHO THIIOBOE PRILEHHE W METONMKA
npoektuposatus PII-BCILL

1. Tunveypm CA. Awmm3  (puMencuns  yunQuUMpORAWHLIX  BRIMCAMTNEH B
nreanextyansx cuetema. // Vekycersenmsit urennexr. — Rowenx: HAH Vipauts
nucrutyT npobiiem WH. —2009. ~ Nal. ~ C. [44-148.

2. Hanacenxo C.IT. Aswopurss: unpposais. Crieusanb it cripasounik. — CI16.: BXB-
Tlerep6ypr, 2009. 576 c.
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TIPHKJIAZAH] ACHEKTH BUKOPUCTAHHS THOOPMAIIAUHO-
AHAJIITHYHOI CUCTEMH EKOJIOTO-EHEPTETUYHOTO
MOHITOPHHIY

B zanifi poGOTi KOPOTKO POINIANEMO NMPHICIAZHNI GCTIEKTH BMKOPHCTAHNS
po3pobnenci  apromomHoi  ananituko-indopMauiinoi  cuctemm  exonoro-
€HEPreTHYHOro MOHITOPUITY, sika Mae Hassy AISEEM. Jlana chcrema moxe GyTh
BHKOPHCTAHA Ak ZOTOMPKHWA [HCTPYMEHT RpM  SmHCHENTi  exomoriyHOTO
MOHITOPHHTY T4 MOHITOPHHIY 3a6PYANCHIA it €HEPreTHINNX 06" exTiB.

Pesyinratn  poGOTH CHCTEMH NPCACTABRSIOTBCH Y  BHFIAfi:  Tabmuis.
rpadpixis, Jiarpam Ta e1CKTPOHHNX EKONOTITHAX KAPT.

3araibha cxema pobot AISEEM Mae urnsa:
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BUAAMCHHI A POLHR sy BaRN,
Hebesnawny curyaniit

3aratom, pospobneni komn'ioTepHi 3acofM  JO3BONMOTH  IIHCHIOBATH
36epexeHts qanux MO0 3a0pyAHCHHA HABKONMIIHBOTO CepesioBuma (IpYHTIB,
BOAHWX PecYpCiB Ta aTMOCGEPH). IAMCHIORATH MyIELTHKPATEPIATbI BHOIPKH
36epeRCHUX MaHNX, BUAHAYATH iX CTATHCTHUNI XapaKTepPHCTHKH, 3ailicHioBATH ix
Bisyaiisauiio sa nonomorol rpadikis, jiarpam, ekoJONYHHX KapT Ta Kapt
puankis. Takox 8 cucremi AISEEM e 6210 Heexonorianux Janmx, 3a 10nomoroio
AKOTO MOXHa 3AilicHioBaTh 30cpeikeHHn Gyab-sikumX (HWHX, NOWA3AHAX 3
€KOMIOri€10, NaHuX (HANPUKJIA AaHUX U070 30POB'S HACENCHIS) 1S BUABIEHHS
B3ACMO3B’A3KIB T BIACMOIANEKHOCTCH MiXK €KONOTIMHMMH Ta HCEKONOTIMHUMH
MAHAMM Ta 610K MOICHIOBAHHS 3a0PYAHCHN NPU3EMHOTO wWapy arMocdepy Bia
CTaLioHAPHUX TOMKOBHX JUKCPEN 3a0py UTeHNs.
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METOJ IIEHTU®IKALIT EJJEKTPUYHUX KLL HA OCHOBI
IHTEIPAJIBHUX JUHAMIYHUX MOJIEJIEN

OHMM 3 TIEPCNIeKTHBHUX HANPAMIB B LOCTIKENHI CKIAANUX ENEKTPOHHUX |
CACKTPHYHHX CXEM € MaKpOMOAEMIOBaHHA, TOGTO TaKWd MaTeMATHYHMI OMmUC
ob'exty, akui 38'83y€ Mid Co6010 TUIbKH BXiAHI Ta BuXiaui amikui. Lk miaxiny
GaraThoX BHNAAKAaX € Maiike EAMHUM BUDPIUICHHAM MPOGNEMH JOCTIDKEHHA
CIOTIHUX €NCKTPOTSXHIHIX 06'EKTIR. YacTo EHHOI MOKTHBICTIO IOCTIIKeHIA
TakuX 00’CKTIB € Nojaya AeAKUX TECTOBMX CMIHAIB HA BXiA T2 BUMipIOBAHHA
BiAryKiE Ha Buxomi. TToGyiosa Makpomojeneli Ha OCHOBI TAKMX JOCHIAIR
HasuBacThCA iftenTuikaticio ob'ekty. Takum wuHOM, 3afaua inenTudixauii €
BENLMH aKTYaNBHOI0.

Tpanuuilikuit nixix npu po3s’s3ansi sajavi napametpuaroi ixeHTHdikauii
nepenbayae, y nepeswicHii GLILIIOCTI BuNagKis, 3HAXOMKeHHs Kocdimientis
AMEPENTIANEHOTO PIBHSAHKS, WO OWHCYE CJEKTPHUHE KOO, ONTHMisauifiuMu
meronamu  [3]. TIpote MOMIMBOCTI TAKOrO IMAXOAY A0 BHpIEHHS 3agayi
inentudikauii oGMekeul nepm 3a Bee Npn BAMIPIOBaHHI BXIZHAX Ta BMXiAHUX
CHPHANiB H@ TJli BCOKOYACTOTHWX 3ABAT B TOMY WHCH i IyMOBHX.

3acTocyBalns HTCrpaNsHAX AMHAMINHUX Mofenel erektprunnx kin [1, 4] y
GArATEOX BHIAIKAX HPUBOAWTS 10 NEBHUX nepear mpu inentudikauii napaverpis,
TaK AK BUKOPUCTAHHS  IHTErpaihHUX OTIEPATOPIB JI03BOJAE OTPUNYBATH CTIHKi
BIHOCHO NMOXAGOK MOUATKOBUX IHKX ANTOPHTMH ienTHbikauii [2].

Jita  iATBEPIKEHHS  TIPALE3ATHOCTI  3ANPONOHOBAHOTO  METOLY
PO3CIANAOTECE OBIUCTIOBATBHI EKCIICPUMEHTH, KOJIW TIO 3afamiil cekTpHuHil
cXxeMi Ta BIIOMHMM BXiHOMY Ta BHXIIHOMY CMIHATAMM, BUM3HAYAOTHCH
NAPaMETPH  ENEMEHTIB  MOCIIKYBAHOTO CIEKTPHYHOTO Kojia. Busnawaethes
CEpe/IHbOKBAJPATAYHA NIOMAIKA TA Ti 321@KHICTh Bil HOXMOOK BHMipIOBAHHS
BHXIIHOTO Ta BXI/IHOTO CHIHATY.

Peay/IbTati PO3B’S3aHHs POIMIAHYTHX MOJENBHUX 3ajad CBIMATh IO Taki
BJACTHBOCTI  iHTErpaibHOro MeToily inentudixauii, sK AOCTATHRO BHCOKA
crifikicTh, eheKTHBHICTE B CeHCi 3aTPaT MAUIMHHOTO Yacy Ta 00’eMy 0GUMCIeHD,
npocToTa peaizauii.

L. Bepraws A.@. MeTol WWTErpATBHBIX ypaswenmwit B 3ajate OMCAMHL U pacicTa
aneKTpIeckuX weneit //INeKTpoRHOE MoLentposac, 1983, — NeS, — C. 8-12.

2. Bepnans A.®., Mockaniok C.C. MATCMATHMCCKOE MOACAHPOBANHC HEIPEPHRHEIX
masreckinx cuetem — K.: Haykona fywmka, 1988, — 288 c.

3. Ipon I Metomst naenTuukaun cuerem — M.: Mup, 1979, — 302 c.

4. Myxos I'E. Viurerpanbhsie MCTOIb paciera yiekTpuseckax rencit, //Teopernseckan
anextporexumia, 1966, — Ne2, — C. 3-14.
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OINTUMU3ALNSI MATHUTHO#N CHCTEMBI JIMHEAHOT O
ABHUTATEJA C ﬂOCTDﬂHHb!MH MATHUTAMM
TPATIEIMEBUIHOW ®OPMBI

IToBEUTCHIE 3HAMCHMS THIOBOTO YCWIMA IHHCHHBIX ABHTateseil mpu
3a/aHHbIX TabapuTHEIX NApaMETpax ABISETCS BXMOH NpakTHYeCcKoli 3amaueii.
D10 WEPAIPLIBHO CRAZANO C 3anavCH BHGOPA (GOPMEL TOCTORHHBIX MArHHTOR 1
onpeicieHHs  BEAMUMMB X HAMArHWYEHHOCTH € YMETOM  Hajnums
hePPOMATHHUTHEIX TeJl B BNCKTPOMATHUTHOM cuCTeMe syiekTpopHTaTens. B pabore
[1] paccmoTpena 3ajaya NOBLIEHHS TATOBOTO YCHIMA JIMHEAHOTO ABMraTens c
NOCTOAHHEIMM  MAarHMTAMM 3a  CUET BBEACHHA MCKIOMOCHKIX  OJHOPOHO-
HAMArHUYeHHbIX MArHWTOB NPAMOYTOIBHOH (OPMbI, ONPEIENeHo ONTHMANLHOC
COOTHOILIGHHE PA3MEPOB MCK/ly HOMOCHBIM 1 MEKIOMOCHMM MArHHTOM. B
Jtanioli paGote TIPEMIOAEHO PACCMATPHBATL NOMOCHUE M MEXTOMOCHEL
MArHHTHl Tpaneuresranoi GopMel, H PElIacTCs 3a/1aua ONTHMAILHOTO BhiGopa
COOTHOMIEHHI HMX TEOMETPMMECKHX [ApaMetpoR H3 YCAOBHS 1OMyteHms
MaKCHMAITBHOTO TATOBOTO YCHITUS ¥ MHHHMYMA e NyJIsCaliii.

Ocnosuas 3ajaya paGoThl COCTOMT B TOM, YTOOLI OMpPEAENWTL Takoe
COOTHOLIEHHE MENLY IMHAMK OCHOBANKH Tpancuuii, IPH KOTOPOM foCTHTaETes
MaKCHMAITHOE TATOBOTO YCHIMA H MAHHMATBHAR TIYJIhCALNSL.

Jlns pacveTa MarHMTHOTO TOJS B NMHEHHOM [BHraTelle MCMONIB30BAIach
3aps0Bast MO [2] 1 METO 3epKaTbHBIX 0TOGpaKeNHil B NIOCKODAPANIENEHOM
NPHOJTIKEHHH.

Bhina HMCCregoBaHA 3aBUCHMOCTH BEHYMHBI MAKCHMAILHOTO  TSTOBOTO
YCUNMS M BENMUMHLI NYALCAUMA OT JATHH OCHOBaHMM Tpaneunii. Pesynstarni
TI0Ka3aITH, MTO MaKCHMAlBHOE TATOROE YCHIIHE COCTaBNFCT Fyppp =32,17H , uto

na 6% Gosbwe vem y nepsonauanbHoi monesu [1]. Tlpn stom senuumna
nynucauuii cocrasuia € = 0,638%.

1. JKuryos A.B., Copoxun JI.C. CRHTES MAarHHTHON CHCTEMBI JIMHEHHOTO ABUTATENA C
nocrosuunnm Marmeram // 36, Hayk. np. WIIME im. T. €. Tlyxosa HAH Vipainm, — K.:
2010. ~Ban, 55. - C. 3-11.

2. Tosonu O.B. Maepzofis HJI. PacteT Tpexmepbix aneKTpoMarmuTimIx onefi. — K
Texnixa, 1974. —352 c.
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OBOBIEHME JIOTUCTHYECKON MOJIEJIM JMHAMHKH
TonyJistuit

Wsydenrie  3aKOHOMEpHOCTEH  AWHAMMKM  UWCTCHHOCTH  IKMBOTHBIX
HEOOXOZMMO JUIA CO3AHMA HAYHHBIX OCHOB PALMOHATBHOTO HMCHONL30BANMS
TIONE3HbIX KUBOTHBIX M 6OpeOBl C BpemHBIMM  HacekoMbiMu. Ilpu  otom
VCTIONE3YIOTCH MATEMATHHECKHE METO/IBI, B HACTHOCTH, MOIETMPOBAHHE.

Kak M3BeCTHO, B MPOLECCE HBOMOUMH BCE HKHMBBIE OPFraHM3MbI HAXOAUIUCEH
TOX BIMAHHEM eCTECTBEHHOrO (oma M OhINM BBIHYXKEEHBI AANTMPOBATECA K
ItoMy daktopy. OnHaKo, HAMGOMBIIAA B MICTOPHH HeIOBEHECTsa ALEPHAN aBapus
Ha ADC & UepuoGsute, KoTopas mpowsomna 26 anpens 1986 roma, amaserca
3HAUUTENBHOM 3KONOrHUecKoli KaracTpodoil ¢ TOUKU 2peHust MOCTECTRHMIL e¢ IR
npuposet. Brnan YepHoGsumbCKoil KATACTPOdBE B CyMMapHbLi pajIMalHOHHBLT oH
TIPEBLICHIT BCC APYTHE HCTOUHHKH W3y ICHHS B OKPYKalomieit cpee.

OueHaTs  MHTErpanbHOC — BIMAHMC  MEPBMUMBIX M BTOPHUHAIX
PAHOIKONOrHUECKHX IPHEKTOB B YC/IOBUAX ECTECTBEHHLIX NOMYILAUMA THXKENO,
TAaK KaK OHH MHOTOBEKTOPHBIC W HEOAHO3HauHble. EJMHCTBEHHBIM MOKajaTesem
COCTOAHMS NOMY/IAIMHA B TakuX YCNOBHAX MOKET ObiTh 0filee cocTostvie MX
UNACNEHHOCTH, A TAKOKE €6 M3MEHEHHE BO BPeMeHH (INHAMMKA HONyAINK).

Cpennr mogeneit IMHAMIKE YONYAAUAA B  MATCMATHHECKOH  9KOIOrHM
Haubosbluee PaclpoCTpaHEHHe TONyHIIIa orucTHYecKas GyHKims MepxrosheTa
(1838 r.), KOTOpAst UCTIONL3YETCA U1 ONUCAHUA, KaK TIOBEACHMS TONYJIALIA, TaK U
WX B3aHMoCHCTBYA, Hanpumcp, B monemu Jlotku-Bonbreppa. K Hegocrarkam
JIOTHCTHYECKON DYHKUMU MOKHO OTHECTH €€ IBPHCTHUECKOE MPOUCXOKIACHHE H
HeToNHoe  oToGpaxenue noteps, [IoaTomMy B paboTe NPEIOKEHO pasBuTHE
JIOTHCTHYECKOH MOJENH AYHAMMKHA [ONYNAUMH, MOMYYEHHONM TEOPeTHIecKUM
TYTEM ¥ OTpaKkatoLiel POCT NOMyJIALNI ¢ YUETOM NOTeps.

PacurapcHue  JKCTIOHEHUMANbHOW  MOJENH  OOECIedMBacCTCH 3a  CHeT
BKTIOYEHHA  JIOMOJNHMTENBHOrO  37leMeHTa.  [Ipm  GoNbimX  3HAMCHMAX
CONpOTHRAGHMA ~ CPemsl  paspaGOTaHHaA — MOAenb,  ONHMCHIBAIOWAACH
IKCTIOHEHUHANBHOH  (yHKUpeli, aCHMITOTHYECKH CTPeMMTCH K MpAMoll, 4To
oTpakaeT et GONBLIMX PE3HCTHBHBIX NOTEPD.

Taxum 00pa3om, 060061IeHHE TIOrUCTHHECKOH MOJENY AMHAMMKY TIOMYJSUHI
JIOCTHTaeTCa 3a CHET NOTIONTHEHUS HENWHEHHBIM JIEMEHTOM, KOTOPbIH ONMUCHIBAET
TIOTEPW, CBA3AHHBIE C COTIPOTMBIEHHEM CPEbl POCTy nomynsuuu. OfobweHHasn
noructuueckas (QYHKIMA, NONYYEHHAA TEOPETHUCCKHM HYTEM, OTpakaeT
€MKOCTHBIE M PEIHCTHBHBIC TIOTEPH H MOXKET HCTIONB30BATECH Ul ONHCAHMA, KAK
POCTa IONYAALUMH, TAK ¥ UX B3aUMO/ISHCTBUA.

8  © A.B.Maesckuit
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VIK 519.6
J1.B. Mocenutosa, ATIM . T-E.Tlyxora HAH Yxpaunb, r. Knes

O PEMIEHUY HEJIMHEMHBIX MHTEIPAJIBHBIX YPABHEHUIA
®PEJAIOJIbMA-YPBICOHA 1 POJIA B CPE/IE MATLAB

PaccmoTpiM uiTErpanbHoe ypasaenue dpenronsma-Ypeicona I pona [1]
b

[Keny@)di = fix), esx<d, 0)
a
rne f(x)€ La(e,d) n y(r) e Ly(a,b).
TIpuMennm MeToj| peryssipusaunn Tuxowosa [2] s pewenns (1)

b
@y )+ [ M5, Yo (070 (Nl = Flx,yy (1), a<x<d, @
¢ d
M, 20000 = [ Kb, MOIK (5,5, v0x))ds, €]
‘
Flxy() = [ K (rox, v f 0, @

<
e o - MapaMeTp peryiApu3aLMM.

Jins napametpa o (0<cw<1) ompenensem pemienne ypasHenna (2) v (x)
noacrasnss yo (x) B (1), Haxomim [, (x) . Ecnm seinonmsmLes ycosne

- ra)<s. )

e 8 — HEKOTOpOE 3aPAaHEE HIBECTHOE MAJIOE NOJIOKHTENLHOE HHCNO, TO Vg (X) -

pewenne ypapienys (1). B IPOTHBHOM Cilywac UPOJOJIKACM NOKCK TIPH HOBOM
3HAYCHUU NAPAaMCTPA PEry ApH3AIIHY.

Ha 0CHOBe MeT0j1a PErynspu3auni THXOHOBA NOCTPOEH MCNCHNbIH ArOPHTM
peenns HenuHeRHEIX WHTETPATBHBIX ypaBHennit ®penrosibma-Vphicona I poaa.
JUIs MDCAIOKENHORO ATOPHTMA paspaGoTaia POrpaMMHas PEATHIANA B CPeile
Matlab, Pesy/IsTathi BHMHCTHTCTBHbIX SKCICPHMCHTOB, CBRAETEILCTRYIOT O TOM.
MTO CO3SAHHBIE NPOTPAMMB! ABISIOTCS SGEKTHBHEIMH, THOKAMM U yNIOOHBIMH LS
HCnomE30Banus. OHM MOryT OBITh TIPHMEHEHB! BMECTC C JPYTHMH IaKeTaMu
TIPMKIITHBIX IPOrPaMM, KOTOPHIE BXOJAT B IPOrpaMMHbIi KoMniieke Matlab.

1. Manocupos A.B.. Towwun AJ MeTOmi pemcnms miTCrpaibHu ypavrermii:
Cnpasosk — M.: daxropnas, 1999, — 272 c.

2. Tuxowos A.H. Apcenuu B.SI. Mertom pewenns nexoppekssix saza. — M.: Hayka,
1979. — 288 c.

© J1.B. Mocennosa 9
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JUATPAMA BAPIAHTIB BUKOPUCTAHHS IHOOPMAINITHOL
CHUCTEMM OLIIHKM I KOHTIZOJIIO PHU3HUKIB WKIUIMBIX BIUIMBIB
EHEPTETUYHOI CHCTEMH HA JIOBKIJLISA

TIporHo3yBatitis PUSHKIB JUIS HABKOJMLUHLONO CEPEAOBHINA, 3YMOBICHUX
BUKMAaMH 3a0pyaimiorounx pedosin (3P) BHACALAOK AISUTRHOCTI CHEPrETHYHHX
06’€xTiB — 1€ CIUIaI0RA YaCTHHA CTpaTerii yNpaBTiRHA AKICTIO HABKOIWIINEORO
cepejIoBHIIa.

Tponouyetnest indopmanitina cucrema (IC) s omimku i ynpasmings
PUSHKaMH, WO BKIOYAaE 0an Jaumx Ta mozened, GJIOKM MO/JETIOBAHHS,
NpHIHATTA pittienns, KBOZlY Ta Bisyanisauii Kanux, indopMysars acencHns. L
CHCTEMA NOBWHHa 3alesnievyBatd IBWAKME Ta 3pyuHuii iHdopMauiiumit obmin
M BeiMa Kopuctysadamu IC, @ Takox MaT# 3MOTY ONEPATHBHO HAZCHIATH
HOBIIOMIIEHHS 0C0GaM, 1110 YXBATIOIOTE PIllENHA Y BUNAKY HEOOXIANOCTI.

3anporiosiosana IC Mac TPH OCHOBRI TPy KOPHCTYBaduiB: KOPHCTYBaT
(nHaceneuns), excuepr Ta ocoba, wo npuiimae piuwenns. JliarpaMa OCHOBHHX
peximis poGoTH cHcren (8 notauii UML) npexctagnesi 1a pic. 1.

5 7 7 z

CBPSAHA 53 NEPIOT KONUSKTPALIR 3P 8 Ty
OTOMH3 KoHUOHTPAMIA 3P B ToM
o3 A 3P ua o

Y, ‘ o : YT MoK,
wopHeTyRaY . ? anctepuanian )
(vecenenHR) | -

ocoba, Lio yreanos
pilueHHA

Puc. 1. Jliarpama sapiantis sukopcTasis

3 puc. 1 3posymino, wo IC Mae W’ATh OCHOBHWX PeXHMIB POGOTH i TpH
OCHOBHI Tpynu KopucTyBauis. Pisui dynkuii (abo pexumu jpoctyny) cucremu
JOCTYnHi Ans PI3HAX KOPHCTYBayiB, Tak NpocTHil KopuctyBau (abo Hacenewus)
MA€ JIOCTYTI JIO BOX PEKMMIB, EKCTIEPT — J10 TPLOX, & 0c00a, 10 YXBAMOE pilleHiis
— 110 woTHpLox. Kpim Toro, B BapianTax BHKODHCTaHES ,HajaTH indopManio” Ta
L ABHATHCH MPO 3a0PyAHEHHA” MOAIIMBI Di3Hi BapianTH 3aneXHo Bia TOro, sKa
came indopmauis Oysie nanana abo oTpumana.

10 © P.B.Kpusaxoscska

VJIK 681.322
A.H.Jlasunenko, A.C.Ilorenxo, B.B.Illopowes

PA3PABOTKA CHCTEMBI IIPOTUBOJENCTBMS YI'PO3AM HA
OCHOBE JUHAMHWYECKOTI'O ITPOI'PAMMUPOBAHMS
«[TPOPWITH-1»

Jlaunas paGoTa SBJASETCA NPONOIKEHMEM MCCHEA0BAHMH 10 OLEHXE
npoduci NpoTHEOACHCTBHS YrPO3aM € HCHIONBL3OBAHMEM NPHHILANA ONTAMYMA
Benavana. OTIHuAEM TEKYLIEro orama paloT SBISIETCA NEPEXOi OT TECTOBOIO
npHMEpa K peakibiv paceTHeIM Jannkiv, s paspaborkn AC «ITPO®UITb-1»
TIPEIIAraeTCs HCIOJIb30BATh CHCTEMbI POTHBOCHCTBUE YIPO3aM 3a NOIKIACCAMH
K. I, 1, KT, K7L, 1Y, KU

3a 0CHOBY PACYETOB HCHONE3OBANA ANTOPHTMHUECKAS 3ajaua, HCTIONb3YIO-
mas LeneByio hyHKLUMIO anmmpoKCHMHPORAHHOTO BHAa 1o dopmyne (1) mpu
ycnosum u orpanntcnue (2) (3).

YN =pil1- (-1 (1)
xiza,i=1,2,..,0 2)
TAC: P;—aAalTHBHBIN NOMHBIH PEHTHNT Kak/10H yeayr Ge3onachocTh.,
a— napameTp npoTHEOACHCTRIA Yrpo3e 1o dopmyie (3);
a==In|w (1-8)" ], 3)
W, — yS3BAMOCT] YC/YIH OT YTPO3 3a NOJKJIACCAMH, Y, — IIAPaMET JIHAMHHECKOro
TIporpaMMIpoBanis 1iceBoi GyHKIMH, onpeenseTcs o (4).
nE0xi<a,
} (]
V= Wi, X > 4,
M;(N) = max [¥; (y) + Miy (N-)], 0 sysN )
me: 1=2,3...,nm M{(N) =¥, (N).

Pacnipesic/ienne aTakylOLWHX NOTERUMANLHBIX YTPO3 110 N 0GLEKTAM 3aliuThi

x={X;} mpoucxoauT npy noMou TabaniLl suasenud Gynkiuwy y; (N) no npasuiry

(6)

X0 = Yo (N, Xot =¥t (N=Xn): Xn2 = Y 2(N-Xy= X)) ©)

C nomowpio  cuctemsl  «[IPOOUJIB-1»  3TOM  MOXHO — BapeMpORATH

KOAWYECTBOM aHanMsHpyeMbIX npodwich 1 knaccom npodmns K, 11, JI, KIL, KIL,

1YL, KIYL Takuw oGpazom, paspaGoTaHHas Nporpamma no3BOiscr swiGpath

NpoHIL NMPOTHBOJCHCTBHS B COOTBETCTBMM C 3a/aHHBIM YDOBHEM peiTHHTZ
6e30MACHOCTH CHCTEMBI.

I. «Ouenxa mpoduici NpoTHBOZCHCTREA yYTPOIaM N OCHOBE AMMAMITIECKOTO
NPOTPAMMHPOBANAA © MCTIOAKIORAHKEM MPANUATIA onTiMyMa P.Bennmanay/ Jaeudenxo
AH, Ulopowes B. B, Iomenxo A. C. Tem xopepermii — Kiin: XXIX Illopima
nayKoBo-TexiiuMa KON(IEPCHLL MOTIOITX BYEHIX Ta ClIENiaIiCTiE

© AH.Jaswzenko, A.C.Toterko, B.B.1lopouica 1
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T.A. Yanenon, acnipant KJITY, Xntomup
OM. Jlannmsuenio, k.1.1.. o, KITY, Kutomup

BUPILUEHHS 3AJAY TEOPIT PO3KJIAZIIB 3 BHKOPUCTAHHSAM
NAPAJIEJBHUX AJITOPUTMIB HA KJIACTEPHHX CHCTEMAX

Meroio  gaHoi  poGOTH € UOZANBIUMA POIBATOK i  BAOCKOHWICHHs
MATEMaTHYHHX MOZeNeH | METONIR piwenns 3anav Teopii posknagis, po3pobka
TiapaneNbHiX  peanizamif  UMX METONIB, a TAKOX BHKOPHCTAHHA OTPHMAHKX
METOMIB /U1 PItICHHS IIPAKTATHO BAKAMBUX 337124 TeOPil posKnazis.

3ajlaui BIOPAXKYBANHSA BUHUKAIOTE YCIONHM, ¢ ICHYE MOXGTHBICTh BUGOpPY TOT
abo iHWOT 4eproBOCTi BUKOHAHHA POGIT: NpH posnoiini pobit Ha BHPOGHUITTB],
BUKOHAHHS TPAHCMIOPTHHX ONEPANid, CKJIAZANHA HABYAILHMX  POIKNANIB,
opraHizauil OGUMCIIOBANLHONO NMPOLECY T4 (..

Binburicts 3aja4 Teopii PO3KIaLiB MOKHA BiIHECTH 10 TAK 3BAHOrO Kiacy
Beskux ” sazaq. ToGTo 3a7a4, JUis OAEPXKAHHS ONTHMANBHUX PIlICHD SKHX
noTpiGHI Gimbuii BHTpaTH wacy /abo OGMMCTOBATHMMX pecypoin. Peaniaui
napanesbHuX oGuuCneNs NMPUBOINTE O NPHPOANIONO 3MEHIUCHHN Yacy poboTn
ANTOPUTMIB, allc BUMATAE HAABHOCTI a0 HaraToNpoLEeCOpHUX KoMN'oTepis abo
cHcTeMU KOMIT'IoTepiB, 00'eAHaNNX Y KiacTep.

1. Bu6ip 3azau Teopii posknanin, Po3s’siaku GaraTsox 3agau Teopii po3kiaxin
MOKIIMBO HAaTH y BUIMAAL nepecranoBok Bix 1 1o n. Famy3s ix npaktuanoro
BHKOPHCTAHHS! J0CHTS (IHPOKA: KANCHAAPHE MAHYBAHIA BHPOGHUYHX HPOLECIS,
‘TPARHCMOPTHI cHcTeMu. NOGYI0BA PO3KNALIB HABYANLHOTO OPOLECY BALIMX
HaBYAIBHMX 3aKNa/1iB Ta in.. Beuka kinbkicts 3a7au. Ha nepuii norjis, ue ¢
3AauaMH, 38JaHMMH HA NEPecTaHoBKax. Y HuX, JNA 3aBJanus po3s’ssky, abo
HC/I0CTATHRO OAHICT NepecTanoBkH, a60 HEOGXIANO BPAXOBYBATH JACAKI JONATKOBI
OBMEKEHHS, Y ULOMY BUIWIKY MEPECTAHOBKY MOKHA DOIILUATH 5K ACHKMit
MOYATKOBUH  TOPAKOK  ENCMEHTIB(06 €KTIB), 1I0  BWKOPUCTOBYIOTHCS  LI%
OTPUMAHHS TTOBHOTO PO3B’A3KY, AKMH 3a7(0BOJIRNHSC BCiM oOMexeHnaM. TobTo wis
opepkanHs  po3p’s3ky cain nobyaysatm npouenypy. 1o npu  saganomy
MOYATKOBOMY TOPSIKY ONEPKYBaNa 6 uyxannii pe3ynnrar.

2. BuGip edextunuux anropurmis. [1s po3s’i3aHHA BEIMKMX 3a/al, B AKHX
dynkuis uizi gocurs ckiagHa aGo  3a7aHa AEAKOWD MPOUELYPOIO  CBOTO
obunciienns  jobpe miAXOAATh TeHCTHHHi  aNroputMu. DAKTHYHO, TPU
BUKOpUCTaHHi MONMQiKaliil TCHETHUHUX AITOPUTMIB, NPOEKTYBAILHUKY HEMAE
neoGxiqsocti B geTanbHomy aWanmisi  dymkuii nini. JloctatHho  sazatv
NPEICTARNEH S pilliets MOCTAWIEHOT 3ajiaui y BUIMISLI XPOMOCOM Ta BBECTH
TPOLEaYPY OUiHKM iX MpUAaTHOCTI. SIKIO pO3R’A30K  3aiaqi  MOXIUBO
[PEACTaBMTH Y BULIAAL MEPECTAHOBKH, TO B AKOCTI  XPOMOCOMH IPHPOAHO
BuOpatH 1o nepecTanosky. Takui MXii 403BOMsE y3araTbHUTH BUKOPHCTAHHS
TeHETHYHNUX aNTOPUTMIB JUIs BCHOrO KNACY 33/a4, MO 32/aHi HA NEPECTAHOBKAX,
Kpim Toro, nani METO{M MAlOTh BETHKMI 3aMiac BHYTPILIHBOTO HApANENisMy, 1O
3HauAO Moertuye poGoTy Y BUPILLEHHi TOT uu iHIOT 3azani.

20 ©T.A. Ysuenos, O.M. Jlanunsacnko

YJIK 519.1
JLT Jlivsumsyk, acnipant, O.M. Jlannibsenko, K.1.4., o, KJITY, Kuromup

MOJEJb BATATOATEHTHOI CHCTEMH BUJTYUEHHS §HAHB 3
HECTPYKTYPOBAHHHUX JUKEPEJ IHOOPMAILI

PO3BHIOK Mepeski [HTEpHET NPHBk 0 TOARH SHATHOT KiWKACTI PO3PISHERHX
qukepen i cxomuil indopManii. 1o XapakTepulyloThes pisiMMu CnocoGamn
npejiCTaBnCHNS, OpMATAMH Ta MOBAMH OnIWCY TnopManii. Y pesynurati sunmicIa
weoGxianicTs 10GyRanns, 00po0kn i nepexayi a1eKBaTHX 30N, i3 po3NOAiNeHnX
JKEpeN BYACHO B NTOTPIGHOMY KOHTEKCT] 3a3naueHiM mpauiniikam Juis pOss'sisky
AKTYQILHEX 3aB/1aMHD.

Inctpymentapiii Ans poBoTH 3 HECTPYKTypoBamWME iHdopmauiiinamu
pecypeamit 3a OCTAaHHE JIECATUINITA Y CBOEMY PO3BHTKY TPOHIIOB TPH OCHOBHI
eranm: crcnianizonani pilieHRs, eHe KOPTIOPATHBHE CCPCAODMING KEPYBANHA
KOHTEHTOM i yHidpikoBani 3aco0H KepyBanus. I3 11500 MOXHa BU/ALTHTH Tenaenii
BGiKk yniBepcaizanii MeTOIB npejcranienns i 30epiranns gannux, wo nependavac
(popvysanns eamiof Monen indopmaiii.

Y cucTeMax MiITPUMKM NpHiHSTTR piwens npu poboti B CKIamHMX
HEBM3HAUCHAX CCPEOBMILAX BUKOPUCTOBYIOTHCA KOPHiTHEHI cHCTEMA Ha Gasi
GaratoarenTinx cicrem (BAC). OGpoSka indopmanii & KOrUiTHBHHK CHCTCMaX

3aCHORAHA HA METORAX TPAHYIIAILTT, ACOUIaTHBHO-TOTIMHO OGPOGKH KOTHITHERHX
ymKUii, BIAHOCHH | NPOLECB, @ TAKOXK MCTOAX ABTOMATHYHOTO (JOPMYBAHHs
Takux yHKILii, BiHOCHH | nponecis.

Heuitka kornitnsna Mogens BAC:

G = (K, 4K),
1€ K = {K,, K, ..., Kp} — Geaniu konienTis, KOKHOMY 3 sikuX Bimosifae Geaniy
crparerii

S ={8f%0s

Z,; —ueno crpateriii koaniugi Ki;

AK = {AKij} — Geaniu 3p'a3kiB Mix KoHIENTaMm;
JUnst akyMymoBanHs GE3N0CEPEnHEOrO BILIMBY JCKLTEKOX KOHIENTIB Ha O/
KOHILENT MPONONYETHCA BUKOPHCTOBYBATH HACTYIIHE BHPAKEHRS:

R=Rol @ AK) AR, =

© JLT. Jlitsuruyk, O.M. Jlannnsuenko 21
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O.A. Haxoneunas, BYDM. r. Yepkacchi

AJIFCOPUTMBI PEITEHHA 3ANAY TOKAIIHN HCTOYHHUKOB
AKYCTHYECKOU 3MHUCCHUA

B paGote npejcTaBiensl aTOPHTMBI (y HKUHOHHPOBAHUS CHCTEMbI JOKALUH
curnajios AD, nokauuu AedeKTOB OJHOAHTCHHOM CHUCTEMOH B ri06aNbHOH
(UpOu3BOAEHO BHIOMPACMOM) CHCTEME KOODPAHHAT M BXOJAIMX B €r0 COCTAaB
ANTOPHTMOB JIOKAUWI B JIOKANEHON CHCTEME KOOpPIMHAT B HPCANIONOKEHHH
ceprteckoro 1 nockoro $pponTa BosHsl. Opranusans 1poLeccoB o6paboTkh U
BLGOp AITODHTMA B 3HAUATCNBHOW CTCNCHH 3ABHCAT OT KOHCTDYKTHEHBIX
0coBenHoCTel, B YaCTHOCTH OT THIIA W XapaKTCPUCTHK MPUEMHOH CHCTEMBI H OT
Kpyra 3amay, pewacMbiX KOMIIEKCAMH (CHCTEMaMM) aKyCTHKO-3MMCCHONHOTO
KOWTPOJIS.

[lpn  xoutposie GoiMbWIMX — WIOMAACH — KpYyNHOraGapuTHBIX — M3fCTHit
pUMEHEHHE ONHOM AHTCHHBI YACTO HEJOCTATONHO /UL MPOBEICHHS KOHTPOIS B
CBSA3M C 3aTyXaHMEM CHrHana B Marepuae. Ha OCHOBaHMM METOA HAMMEHBIINX
ksagparos Iaycca, perynsipusauuu 1 MHK ¢ npumenennem npeoGpasosanuii
Xaycxoniepa NpeJACTABICH ANTOPHTM, KOTOPBIH OTpakaeT onepauud 10
BBIMMCITEHHIO KOOPIMHAT HCTOTHHKOB A B MHOTOaHTEHHO#H cucteme [1].

PaccMOTPEHRBIC ANTOPHTMBL OTPAKAIOT OGUIYI0 CTPYKTYPY BHIHCIHTCILHEIX
NPOLECCOB B OJHOAHTEHHEIX H MHOTOAHTEHHBIX CHCTEMax JloKaluuu. Passusas v
ACTAIWIMPYA  9TH  CTPYKTYPBI, MOKHO NOJYWHTH DAMUHBIC HCICHHEIEC
AITOPUTMBI, YJIOBICTBOPSIONIHE KOHKPETHEIM TPEOOBAHUAM 110 GBICTPOICHCTBUIO
u croxkHOCTH. BosjieiicTBHE Ha CUrHAN AD [yMOB 1 TIOMEX, 4 TAKKe yHeT CROMCTS
Matepuaia  KOHTPONMPYEMOrO  Manenws  OGYCNOBAMBAIOT — HEOGXOMHMOCTL
OCYIIECTRICH IS CeNtexiuu ((HALTPAIMI) PErHCTPHPYEMBIX JATIMKAMH CHTHATIOB.
AHau3 noxasaj, 9T0 NPH HCTIONB3OBAHUH MHOTOAHTEHHBIX CHCTEM IIPUMEHSIOTCS
Te Ke NpM3NAKA (QUWILTPAUMM C  YUETOM  PACTIONOXKEHHA aHTeHH A
KONTPO/HPYEMOM WIACIIHA 1 PACCTOSIHNI MEAY HHMH.

Misyuenve o aHaiM3 METOJOB KOWTPOJA W JHAHOCTHKH  H3AC/HA
MAUWHKHOCTPOCHAS, B YACTHOCTH, METOAOB JioKalun Aedextos, Ha ocHoe AD u
CHMCTEM, PEANH3YOUWMX OTH MCTOAbI, MOKA3aNM, 4TO [NABHON HEpeureHHOH
npoGnemoli B  HACTOSijee BPeMs  AWNCTCA  NPOGNEMa  OCYIIECTRIICHHS
JLOCTOBEPHOTO KOHTPO/ISl, ¥ AHATHOCTHKM B peasibHoM Bpemenn. Tlpu nposencnun
paboThl HanpaieHHOW Wa pewenme 3ToH MPOGAEMb paspabOTAHA CTPYKTYPA
MHOTOKaRANLHOH CUCTEeMBEI 06pafoTku curHaloB AD, sAPOM KOTOPOH ARIAIOTCT
CTICUHATH3UPOBAHHBIE YCTPOUCTBA JUIS BOCCTAHOBIICHHS CHTHANOB W BBLIYHCIICHUA
KOOPJIMHAT HCTOYHUKOB AD.

L. Cusuxos B.C. Veroitammbic MeTosr opaGoTkn PesynTaToR WiMepeHiti. YecOuoe
nocotue, — CI16.: «CreTims, 1999, 240 c.

22 ©O.A. Hakoueunas

VIIK 519.6

10. Mporacos, YJTY, M. Yepkacn

THTErPAJBHI 3AJEXKHOCTI MIK BXIAHUM TA BUXIJIHUM
CUTHAJIAMM JIMHAMIYHHUX OB'€KTIB
31 SMIHHUMMW MTAPAMETPAMHA

Jins aHamiTHUNOTO OTPHMANNSA OCHOBHWX BRIIB AMHAMIMHAX XapakTepHCTHK
Ta X 3RA3KY 3 NIPOBE/CHHAM EKCIICPUMENTIA POTIAIACMO JNaM M of'ekT,
KBHOHIMHMM  OnMCOM  sKoro € audepemitiaHi  pisMmA 3 3MiHHMM
Koeditientamy suy:

Ta0 2 o L20 m

e} at de

3 TIOYATKOBUMH YMOBAMH:  39(0) = y(0), k =0,L...n 1. @

MOKIMBOCTI AHATITHYHOTO NpPEACTARICHHS POSBHIKY IHdEpeHIiaILHOre
pismamna i immysscHol nepexianof dymkiii  pisnam. suay (1) 3 fonomoroio
nepersopens Memina, ®ypoe, Jlannaca Tono 0GMEKeHi | NOBHHA] HOERHYBATHCS
3 UHCELRUMM METOAMU, ATANTOBAHUMH /10 CHIELMpIXN PIBHINKA 3 YPaXyBaHHAM
iNTerpaNbHOTO 3B'A3KyY MK BXITHUM i BUXL(HUM CHrHanaMu o0'exTy.

JLs BCTAHOBIICHHS 3B'SI3KY Mi% CHTHAJAMM ¥ | X POSIISAATHMEMO PO3B'AIOK
pinsnnst (1) 3 Hy7L0B0I0 1PaBOIO wacTIHOO [1] Ta MOMATKORAMY YMOBaMH (2):

B pesynstati ananisy ocHopmnmx BuAiB iHTErpanbHux sanexwocted Mik
BUXITHMM | BXIIHEM CHPHATAMM B CHCTOMI 13 IMIlIMMH  IapavMeTpam,
BCTaHOBJICHO MOKIIMBICTL ananiTHYHOro TIPECTARICHH PO3B'AZKY
Andepenuiansnoro pisHsMHS | iMIYILCHOT HepexiaHOT dyniuii cHCTeMH BUTIsY
(1). OTpuvanns nepexigunx QYHKUIA 33  CKCHCPUMEHTATBHAMA JQHHMA
TIPUBOIMTE [0 MOXJIMBOCTI  ananitiunoro abo wuwncensHOro opMyBaHHs
AIEKBATHUX IHTErPANbHUX MOJIENCH Janoro o6'ekTy.

1. Conodoa A.B, Tlempos ®.C. JluneiiHbic GRTOMATHHCCKIC CHCTEMM C TICPRMEHHAIMA
napaverpamt, - M:. Hayka, 1971

2. Illesenés AT Octows ImeHHiol TCOPHI HECTALMOHAPHLIX CHOTEN ARTOMATICCKOO
yripascs. Mun. 06pas. # nayiw Vipaurn HAY. —K:. wan, HAY, 2004. —265c.
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MHOFOsIEPHBIE TPOLECCOPEI ABJIIOTC OCHOBHBIM HATPABICHUEM Da3sBHTHN
NpOlCCCOPHBIX  TexHoMOrHH, HauGonce NPHRICKATENBHUM  TOAXOAOM K
ofecrieuenuio HhdexTHBON SKCIYATAIMM CYICPKOMIBIOTEPOB, KaK MAUIMH C
NApanNeTbHOM  apXMTEKTYPOH, ABISETCS ABTOMATHYECKOE pacliapajicinsaiue
[POrPaMM, OCHOBHAS! 321a4a KOTOPOrO COCTONT B M3BJICHEHHM KaK MOXHO Gobiie
CKPBITOTO NApAMICIUIN3MA W3 YYACTKOB [OBTOPACMOCTH OCIENOBATEIBHOR
nporpammil.  CylmiecTsylonue — anroputMbl  PacrapauleNuBanns — UMKIOB
PABIMYAIOTCA, BO-IICPBLIX, HCTIO/BIOBAHUEM — PAZTHUNOTO  MATEMATHHECKOIO
aunapata, M, BO-BTODHIX, OHH TDHHAMAIOT Ha BXOAE PasiWUHbE ONMCAHUA
anucumocTel gamubix|1].

PacemaTpuBaetcst NONMTOHANbHAS MOICHL - MouHas abcTpakTHas Mojens
aas npeoGpazoBauii THE3N WMKIOB, B KOTOPOM K&iZAs MTEPAMR  BOEX
OIIEPATOPOB B UMKIC NMPEACTABNCHA KAK LENOMACTEHHAs TOYKA BHYTPH BIOIHE
ONPENENCHHOrO POCTPAHCTBA, HA3BIBACMOIO MHOFOTPAHHHKOM  OMEPATOpOB.
MHOTOTPAHHKKM B NONMIOHATILHOW MOJENU MOFYT ObiTh HPEICTABICHBI KaK
PACHHCANKS, PACTIPEACICHAA M pasbucHus, TMG0 TOGLIC ApyrHe acGCTpakimy
yoGHbIe A1s pewienns 3a5a9n. [2]

Pacuucanne  ONPEACHNACT, KOTAAa  [OJOKHA  BBUMOMMATLCH  MTEPALMA.
Pacrucanme ompesesseT NS KakAOH HTCPALMH  BDEMEHHYIO  TOYKY, H
KOJIOTEHEPATOp CO3MaeT KOA, KOTOpBIH 6YIET CKAIMPOBATB O3TH TOYKH B
onpenenentoM nopsake [3]. Menonssopanne pacrimcanuii ¥ pacnpeiencnuit ne
HOAXOAMT /UK ONHCAHYA BHCIIHETO TAPAICTHIMA W PA3GHEHHN IHKIIOR.

Toaxosl, OCHOBAHHBIE HA PA3OHCHUAX HCTONL3YIOT KOJOFEHEPATOP Kak
CPEACTBO JIIS CKAHUPOBAHHA NPOCTPAHCTBA WTEPAUME B APYTOM MOPSAKE ¥ Anst
NOCHEYIOUIEH MAPKNPOBKU LMKJIOB KAK MapanieibHBIX WA M0CIEA0BATENBHBIX,
Wi A7 PACKPBITHS M IEPECTAHOBKM LAKIIOB B Gonce tosiice Bpemst. OcHOBHOM
HEOCTATOK JAHHLIX NOAXOAOB 3aINOYACTCA B OTCYTCTBHM NYTH HAXOK/EHHS
xopouiero npeoGpasopanus. Kpurepues, Ha KOTOPHIX OCHOBBIBACTCS MOMCK
peUieHHil ¢ MAKCHMANLHON CTENICHBIO NApALIENN3IMa # MUHUMAILHOI CTENeHBI0
CHITXPOHM3ALMH, HEJOCTATOMHO IS HAXOMKICHUS HAMITYHIIETO PEIICHUA.

1. Amy W, Lim, Monica S. Lam Maximizing parallelism and minimizing synchronization
‘with aftine partitions - Computer Systems Laboratory, Stanford University, Stanford

2. Uday Kumar Reddy Bondhugula Effective Automatic Parallelization and Locality
Optimization Using The Polyhedsal Mode! - Graduate School of The Ohio State University.
2008

3. Paul Feautrier Some efficient solutions to the affine scheduling problem Part LT -
Laboratoire MAST, Institut Blaise Pascal
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IAEHTH®IKALIS NTAPAMETPIB MOAU®IKOBA HUX MOJEJIER
MATATE I K-MOJIEJII POBEPTCA /LJisl BU3HAYEHHSI
TEXHOTEHHMX HABAHTAKEHb HA ATMOC®EPY M. KHEBA

Ha ocrosi cratucrauoro ninxony (I. Mapuyx, O. Ilanpses) pospoGaeno
vomikauii Moneni MATATE i K-mopeni Pobeprea, ananTosai juts BUSHauEHHS
TIPOCTOPOBOTO PO3MOAINY TEXHOTEHHHX NaBaHTaXeHk Ha armocdepy Micra Bi
BHKHIIB  CTANIONAPHMX ~ TOUKOBHX JOKEPEN 3  ypaxyBauusM —IHHAMIKR
mereodakTopis 3a TpuBanuil mepion vacy [1].

AnexBaTHicTh po3pobIeHUX MO M(DiKaLiH JOBOANTECS EKCICPUMEHTATBHIM
WHISXOM 3 ZOTIOMOroj0  po3poBiieHoi anToHOMHO indopmaniiino-koMir'loTepHOT
encremn MathMapMod [2].

Tpu  Monemosanni GylIM  BAKOPHCTAHI 3aralbHONPUARSTI  HApaMeTpH
(koedinientn) n1s mopeneit MATATE ta K-monmeni PoGeprca. Otpumani 8
pesyNsTaTi MONENOBANHS 3HAYEHHS BCIMUMHM BHKMIIB Win ZioKoHiy Cipkn
BilIpi3HsIOTRCA B 3amipsuux e Ginbwe #ix Ha 20%, WO € NPHAHATHHM I8
34184 TAKOTO KIAcy.

Jins  30inblucHHs  TOYHOCTI  MOJCHOBAHNS, BPaxoBYIOUM 0COGAMBOCTI
periony, peasedy micuesocTi Ta ii 3a6y/10BH, 3anpONOHOBANO 3acO0H YTOUREHHs
napaverpis moneni MATATE, a cave nabopy 5 koedinientis y hopmyrax
BU3HAYEHHSA TOPUIONTANBHOT Ta BCPTHKAIRHOT JIcHepcii s 6 kiacis crifikocTi
aTMOCICpH, a TAKO JUI FOPHSOHTAILHOTO TA BEPTHKATLHONO KOCHINicHTIE
TypBynentoi amdysii ans K-Mozeni PoGeprea. 3aiaua musnavenns yTouHEHNX
KoedinienTin BHpiUIyBaTacs Ha OCHOBI 1epcGopy BAPIAHTIE 3HAUEHH KOKHOIO 3
koediuienTin Ta BHOOPY TOrO 3 BapianTis HaGopy koedilicuTis, WO 3a0e3nedyOTH
MiHIMANEHE BIIXWICHAS VIS BHMIpIOBaib, 3iificHEHHX Ha BHGpanux NyHKTax
cnocTepexkeHHs 3a 3a0pyaHeHHaM B mnui 2007 poky.

Tlpu nepesipui Takix Mojiencif Ha iHIUX HACOBUX TIPOMikKaX BHABUIOCH,
o BijnOCHa nOXHGKa 3MENUIMIACS IPAKTHYHO BIBIYi | He nepesuiLKia 8 %, mo
NiATBEPIKYE AK BUCOKY TOUHICTH MOACINIOBAHHS ANH 3a/a4 TaKOro Kiacy, Tak i
edekTUBHICT, NpoUENypH YTOUHEHHs napameTpis Mogencii MATATE Ta
K-mopeni PoGeprea.

1. Ionoa O.0. MatemaTine Ta KOMITIOTEPHE MOJICTIOBANHA TEXHOTEHHIIX HARAHTIKERE
na atmocepy MiCTa Bif CTAIIORAPHAX TOMKOBMX JpKepen 3a0pyaHenns © asroped. AuC. Ha
3R06YTTH HayK, CTYIICHA KaHIL. TexH. Hayk : cner. 01,05.02 “Matemariune MoJeNOBaHHs
Ta oGuemosamsui wetoan” / 0.0, onos. ~ K., 2010.—20 c.

2. Ifonog 0.0, InromawiiiRo-KOMIT’I0TepHa NPOTHO3HA CHCTEMA BH3HANENHS TEXHOTCHHIX
HaBaHTAACH), Ha npWIeMHMH Wwap aTMoceph sa cuewapiem Cepene 3a0pyIHeHHs
nepioa” / 0.0. Tlonos // 36ipruk nayxoswx npais INME iw. I"€. Tlyxosa HAH Yxpainm, —
K., 2010. — Bun. 54, - C. 145-153.
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B. Mapueno, THTY, Tepronin,

MATEMATHUYHA MOJEJbB ITPOLECY EJIEKTPOHABAHTAKEHHSA
OPrAHIZALIA

Awanis  peaynbTaTis  HAYKOBO-IOCHAHMX pOGIT, waykomux my6ikaiuiit
TOKa3aB, W0 MATEMATHYHI MOZENi siKi BHKOPHCTOBYIOTHCA I ONMMCY TPOLECB
€IeKTPOHABAHTAKEHHS BPAXOBYIOTH 0c06auBOCTi POBOTH BEIMKUX HEPrOCHCTEM
Ta ix perionin. Lle a€ MOKIHBICTH CHOPMYTOBATH DA AKTYAIBHUX BHMOT 10
MatemMaTHuHOT Mo, IO OMHCYE NPOLEC eIeKTPOHABAHTAKCHHS OpraHisatiii.

MatemaTH4Ha MOAEh NPOLECY eeKTPOHABAHTAKCHHS OpraHizauii nosKuHna
BpaxoByBaTH pax GaxTopis hopmyRanis MPOLECY ENEKTPOHABAHTAKEHHS 10 AKMX
HANEKATE:

*  purmivHuii Xapakrep 3 A06osum nepiogom T =24 roa. Aii cnoxusasis

eleKTpoeHeprii;

®  TONONIOTiS CYKYMHOCTI CHOXHBAYIB €ACKTPOCHEPTi, PEXAMM | XapakTepHi

BRacTEBOCTI iX poGoTi;
®  CTOXACTMMHICTB BKJIOUEHHS, BHKJIOUEHHS, 3HAYCHHSA IHTCHCHBHOCTI
CrioXUBANMA eleKTPOeHEpril B Haci i B POCTOPI:

o HesaneKmicTs il CIOAMBAE ClEKIPOCHEPIT;

®  BIUIMB METEOPOOTIMHHX i KNIMATHYHAX YMOB.

Habepennit neperik ¢gaxropis ¢opMysaHus jae TixcTaBn obIpyHTyBATH
MOJeltb B Kiaci BMNAAKOBMX mpouecis. Maremaluuda Momens npowccy
enekTponanantaxenns &, (=012.. 306paxaerscs y BULISIL KycKoBo-

HepioANHOTQ HecTauioHapHOro GLIOrO My

& =2 Cul @), m
k=1

_ o

ae T >0, k=Ln, () [;= @ ,i#j, ij=tn, | JT;
k=1

$ie = k-Ta KOMIOHEHTa MoZieNi, Aka € T -TiepionMuHMM HecTauionapHum Ginnm

ymMom
THukatopaa GyHKLIs BU3HAYAETRC GOPMYION0

i (A 1) _ Lted
’ 0y inwux sunadkax’

VY ponosiai u3HaueHi xapakTepucTHkn Momeni (1) B pamkax kopemiuiiHoi
Teopii i wuaBenmeHi mpukiagM il BUKOPMCTAHHA JUIA CTATHCTHYHOO aHaTisy
€/IeKTPOHABAHTAKEHD OPraHizanii.

2%  © C.B. Mapuenio
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O.5. Hasapenwy, TepHoninschkuii natioHansHuii Texuiunmii yHinepenTe iveri
Inana Iynios (THTY), Tepronins

BUJLJIEHHSI TPEHIOBUX CKJAJIOBUX YACOBOI'O PAY
TA30CHOXHWBAHHSA METOLOM "I'YCEHHS-SSA" B
VKPATHCBKOMY HAIIIOHAJIBHOMY I'PIIT

TlpouecH razocnokuBaHus (JOPMYIOTECS 3HAYHOW KiNBKICTIO BHTIQIKOBHX
akTopis i HocATe ciianmmii  Xapaktep. Haykoso-Texwiuna mpobnema
JOCNiKEHH XapakTepiCTHK TAKMX Npouecis, B Binbnrocti Bumanis, rotpebye
TIOTIEPeHBOI  CTATHCTHYHOT OOpOOKM peanbHuX NAHHX BHMIPIOBaHb 3 METOK
CTBOPEHHS MATEMAaTHUHOT MOJIEN.

B pawiit IonoBimi 3anmporioHoBaHo BMKOpuCTaHHA MeTomy “[ycenmus-
SSA" [2] A% CTaTHCTHYTIOH 0GPOGKH HaCOBOTO PAY FA3OCTIOHMBAHAA MiCTa AT
noGynosn MaTemarnunoi mozeni. lle zano moxmuBicTs 0GMMCHMTH aAMTHEHI
KOMTIOHEHTH PO3KJIajly PiuHOTO 9acOBOFO paly ra3ocnokusanna micta (2008p,
N=8784ron) Ha KOMNOHEHTH: CE30HMHMI TpeHJ, NepioJMYHi MOMYNLOBAHI
cknanoBi 3 (IKCOBaHMMM NepiOfaMM i CTOXaCTHYHMIA 3aNMIUOK, sk peanizauis
BHNAJKOBOTO MpOLLECY.

Po3rNaHYTO CTATMCTHKY MNOTOQMHHONO CHOXMBaMHA rasy i ofnacHoro
LEHTPY BIPOZOBX OIHOTO poKy. Poskmaz 3fmificHIOBAIM Ha OCHOBI aXMTHBHOT
MOJIEN a30CN0KMBAHNS:

k
W@, 0) = dg(t)+ Y. B; () +&(@nt) )

=t
ne A(t) — piunnii Tpenn; Bi(t) — cyma upkniuHux KonmBaxb 3 GikcoBaHumu
nepiogamu;  &(@,f) — croxacTHumuit sanwmok. Y jionosimi  posrisHyTo
nporpaMHy peanizauiio merofy Ha Gasi: 1) rpin cality THTV (16 suep, CentOS
5.5, Intel MKL); 2)xuacrepy KIII (56 snep, Windows 2008 HPC Edition,
MATLARB 3 Parallel Computing Toolbox); 3) knactepy KITI, Matematuuuuii naker
R+Rssa. Ha npuknani noexwnu rycennui L =N/2=4392 nponeMOHCTpOBaHO
riepeeary 3actocysanns GiGniorexn Rssa [1] (Meronis: “nutrlan”, “propack”), wo
3HAYHO 3Menulye ofuncmoBaneHy cknamsicts 3 O(N’) no O(kNlogN), ne k —
KiNBKICTh BNACHHX WGMCENl CHHIYJISPHOrO po3knafy. IlpoBeieHo mMOpiBHAHHA
PI3HHX METO/IB PO3KJIajly 33 YAaCOM BHKOHAHHs Ta 00’ €MOM BHKOPHCTAHOI nam’sTi
YOTMPMA AITOPHTMaMH Ha PEANbHMX HaHWX YaCOBOTO PALY Ta30CTIOXKHMBAaHHS.
Tloka3aHo pesy/IbTaTh EKCTIEPUMEHTIB UI0A0 ananTallii BAKOPHUCTaHOT NPOrpaMHoi

peatizauii 10 YKpaiHCLKOFO HAUIOHAIHOTO TpifTy.

1. Anton Korobeynikov. Computation- and space-cfficient implementation of SSA /
Statistics and Its Tnterface, — Volume 3, Number 3 . — p.357-368,

2. Golyandina N.E, Nekrutkin V.V., Zhigliavsky A.A. (2001) Analysis of Time Series
Structure: SSA and related technique, Chapman & Hall / CRS, Boca Raton, 306pp.
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CTATUCTHYHA METPOJIOLIS EJEKTPOJIUVIBHUKIB

ENeKTpOniuMnbHuK  3aiiMaIOTh  BaAUIMRE MicLe Cepen  BUMIDIOBATLHHMX
NPUCTPOIR, Tak AK (BIKCYOTh BUKOPHCTAHNA CICKTPHYHOT eHEPTil pisHOMaHiTHIMY
opramizauiaMy. PiBeHb TOMHOCTI eNEKTPONIMMIBLHUKIB, AK i GyIb-AKMX 3ac06iB
BUMIDIOBaHb, 33JA€ThCA Y3arallbHEHOIO XapaKTEPHCTHKOIO — KIIACOM TOYHOCTI, 110
BU3HA4a€ TpaHMLi JONMYCTUMHX OCHOBHOI Ta JlofiaTkoBoi nOXMOGOK mpy
HOPManBHHX YMOBaX BuUMipioBaHb. Ha mpaktHui nyke piako BIaeThes
3a0e3NeUMTH BUKOHAHHA TaKMX YMOB, Tak sK nporpama BunpoGysaub
ENEKTPONIYUIILHUKIB HE MOXKe Bpaxysatw Bei ocobmmsocti iX poGoumx ymom
3actocyBanus. B pami  Bumankis  no  pesynkTaram  nosipku  poSoti
eNeKTPONIMIILHMKIE BIIMOCHA TOXMOKA € BIZ'€MHOIO, WO CRUIMHTS TpO
HEJIOBPAXyBaHHs eNeKTPOCHEPrii Ha KOPHCTh cnoxusauis. [Tpu BHKOpUCTaHHI
TAKHX MMTBHIKIB Ha 06’ EKTaX 3aBAM y BHTpaui Oy e crowuBay, /s Toro mo6
IMEHLIATH 3HAYEHHA i€l BETHUNHM, HEOOXITHO 3HATH 3AKOH POTIONTY MOXMOOK
[0 KOHKPETHUM THMAM ENeKTPOJiMNIbHHKIB a0 BMKOPUCTOBYBATH 1A 0BNiKY
€NeKTPOeHEpril eTeKTPONIMUILHUKY Pi3HUX BMPOGHUKIB (afc B LLOMY BHRAAKY
BinGyAETHCA 3MEHIICHHA CEPEIHBOKBAZIPATHIHOTO IHAUCHHS BiAHOCHOT MOXHEKH
3a PaxyHOK 30iAbIIEHHs Pi3HOMARITHUX noXuEOK). ToMy NpeacTaBNsIOTH iHTepec
3afa4i MPOBENCHHS CTATMCTHHHONO aHANily eKCTyaTauii enekTpoNivMIBHUKIB B
POGOUMX YMOBAX, JOCTIDKEHHS TUHAMIKH 3MiH Or0 TOUHICHUX XapaKTEepPHCTHK.

TloctaHoBKa  3amaw Tlposecti  cratucTHumumii  aWanis  poBoru
ENeKTPOTIUMIIbHUKIB Ha OCHOBI Pe3y/bTaTiB IX BUNIPOOYBAHL tia pOOOYHX MicLIX.

JLnia po3e's3anHA NMOCTABNEHOT 3a7a4i GyNla BUKOPHCTAaHA MATEMATHYHA MOZIEITh
METPOJIOrivHOro 3a0e3Ne eHHA MEPEBipKY BUMIPIOBAILHAX MPUCTPOIB. 3rigHo uici
MoyeNti, BUMipIOBaHa METPONIOridHA XApaKTEPHCTHKA BBAKACTRCA CTATHCTHHHOK

ouitKoI0 XapakTepucTik sumankosoi senwdwny {£(w),@ € Q) 3 rayccipcskum

3aKOHOM DO3MOINY, OIHAK MNPH LLOMY 3aBHM - (DIKCYETLCA KaneHAapHul uac
HanpaufoBaHHs eNeKTPOINHIBHAKA; CTATHCTHYHA OWIHKA KOXHOI METPONOriuHoi
XAPAKTEPUCTUKH PO3PAXOBYETHCA MO 06'emy cratucruk 72 100; BM3HAYAETHCA
CTATHCTHYHA OUIHKA IINMEHOCTI PO3NOiNY Ta NPOBOAHTECSA MepeBipka rinoTesu npo
TEOPETHUHHIi raycciBChKUi 3aKOH PO3NONiNy.

B AIKOCTi XapaKTEpUCTHK TOWHOCTI MPU NMPOBEAEHHI CTATHCTHHHOTO aHanisy
6yn0 BHKOPHCTAHO 3HAYEHHS BIJHOCHOI TOXMOKW pPe3yNETaTiB  MOBIPKH
ENeKTPONIMMILHAKIB NiCIA BMITYCKY 3 3aBody (wac exciiyarauii 0 pokis) Ta
IHAUCHHA BiIHOCHOT NOXUGKY HA NEPIONI exCTUTyaTallii 6 POKiB y poGouux ymoBax.

Otpumani 8 pobOTi pe3yabTaTH MOKHA BHKOPHCTOBYBATH NPH NPOBEACHHAX
TePEBIPKM  eICKTPONIYMIBHUKIB 3  METOIO  BH3HAYCHHA X  TOYHICHMX
XapaKTepHCTHK.

28 © €.A. Peyupkuit

VIIK 004.056.5(043.2)
B.B.Biuxos, B.B.Ipinbko

[OPIBHAJIbHMI AHAJII3 MEJAMYHHUX TEJEKOMYHIKALITHNAX
CHCTEM

3aBjsKM WMPOKOMY BUKOPHCTAHHIO iH(opMauiiiBo-TenekoMyHikauifinmx
TexHonorifi B CBiTi  HaOymM  UIMPOKOTO  OSHOBCIOMKEHHA  MemidHi
TeNIeKOMy HiKaliiiii CHCTeMM, fKi NAKOTL 3MOTy ABTOMATH3YBATH MiKapHAHMH
TpOLEC Ta JOKYMEHTOOOIT y Meauunmx 3aknanax. o B cBolo wepry, nae
MOKIMBICT MABHUIMTH SKICTH PoGOTH JTikaps, OCKiNbKH aBTOMATH30BAR] CHCTEMH
IIO3BONIANOT  BHTPAuaTH MEHIe uacy Ha O(OPMICHHS Kaprok XBOpOro,
npH3HAUCHHS HEOOXImHUX ananiis, Kypcis nikyBaHus, bii, IO3BONMOTL WBNMIE
3pobuTH HeoGXinHi NOCHiKEHHS, A TAKOK — NAIOTh MOKIIWBICTH KOHCYNLTYBATH
XBOPOFO Ha BifcTani.

MeauuHi TenekoMmyHikallifiHi CHCTEMM MONINAOTECS HA ABA THIM: MENMYHI
indopmaniiini  cueremu (MIC) Ta cucrem renemenuuunu  (CT). Menwuni

inpopmauifini cucremn — inopmanifima cucTema, WO CTpAMoBaHa Ha
MaKCMMallbHy ONTHMI3alil0 | aBTOMATH3ALil0 NpOUECiB isTBHOCTI NiKyBanbHO-
npodinakTHIHUX 3aknanis  pismux BARIB i Qopm  BracHocTi. CucTemu
TefeMeMIAHN — iHQopMauifini CHCTEMM, 3a [ONOMOTOR0 AKMX 3LHCHIOETHCH

HANAHHA TOCAYT 3 MEMUHOTO OBCIYIOBYBAHHA TaM, Zie BIICTAHE € KPHTHIHAM
unsmnkom. Anie MIC ta CT He € B3aeMo3aminnMM Ta yniBepcanbimmn. Takox,
BOHM MalOTh He AOCTATHIii piBEHb 3AXMUIEHOCTI Bift HECANKIIOHOBAHOTO JIOCTYTTY
s 3abesneuenHs nikapcrkol TaeMumILi,

Y 38’s3Ky 3 UMM, AOCAIUKEHHA T2 po3pobky, CNPAMOBaHI Ba NigBMmEHHA
CeKTHBHOCTI T 3AXMIIEHOCTI MEIMUMMX TeeKOMyHiKallifHuX cuctem €
AKTYATBLHOI0 HAYKOBOK 3aiauero. BUxonaum 3 usoro B poboTi 3podnero nepumii
KPOK [10 BMPILIEHHA NOCTaBNeHol 3a1aui, 3jificHeno nopisnsasauit ananiz MIC Ta
CT ans BugBNeHHs HeJOMKIE Ta mepepar KOKHOMO 3 THNY MEAMYHMX
TeNeKOMYHiKauiiHHX CHCTEM, Ta BPaXOBYBATH 3a3HAYCHI MUHHMKM NPW Po3podLi
HOBO CHCTEMH.

Tlopiuansuuii ananis MIC ta CT Gyno 3pilfficHEHO 3a TaKMMH OCHOBHHMH
niapamMeTpamu: FHyKiCTh, IPOCTOTa KOPHCTYBaHHA, PiBeHs 3abeaneueHns Gesnekn
Ta iHTerpoBanicTs. Byo 3poGieno BMCHOBOK, mo MIC Ginbm rayukiui, ane €
cxnanHimamu y Kopucrysauni Hix CT, a Takox, MaKTh cknagHiumii npouec
inTerpauii. Cucremu Gesneku y 060X THIIB MEAMYHHX TeNEKOMYHiKaLiAHHX
CHCTEM HEe Mae [JOCTATHLOIO PIBHA 3aXMUIEHOCTI ANA 3a0C3MeyeHHs KapHAHOT
TaeMHUU.

TaknM 4uHOM, U151 TOTO 1106 moGynyBaTH yHiBepcanbHy, Oibi 3axmmeny
Ta (yHKIOHANBHY CHCTEMY, HEOOXIAHO 3AificHMTH Knacupikauiio icHylounx
MEIMUHMX TeJeKOMyHikauiliHuX cHCTeM, Ta NPOBECTH aHanis ix 3arpos Ta
ypasnuBocTedt.
© B.B.Buukog, B.B.I'pineko 29
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HAIAHICTh ONEPATOPA B CKJIAJJHUX CUCTEMAX B
EHEPTETHLI

B Haw wac po3pobka npobnemMu HAMIHHOCTI CKIATHUX CHCTEM 3ATHCHIOETECH,
AK MPABUIIO, 3 TIO3MUILiH CYTO TEXHIYHOTO TTAXOAY — B FOIi 30py 3HAXOUTEHCR JTHIlE
CMALMHHMID)  KOMIOHEHT — CKIIAAHOT — CMCTEMM, NiaBMmeHHA  Haniiitocti
3a6€3MeYy€eThCA 32 PAXyHOK 3aXOMiB, CUIPAMOBAHUX HA BIOCKOHANEHHS TEXHIMHHX
JIAHOK.

OpnHak cKIagHi CucTeMM € JIIOAWHO-MAWMHHUMM cucTemamu  (JIMC),
HajliiHicTs (QYHKUIOHYBAHHA AKMX 3HAUAOIO MIPOIO 3ATEKMTh BiIl (UNIOICHKOTO
akropay. Hanpuisiaz, Ha TEMIOBKX €IEKTPOCTAHIIAX HePe3 TIOMHIIKH OTIEpaTopis
BinGysaeTscs o uBepTi Beix asapiit [2].

Jna GoporsGn 3 HacnmigxamM JIOACEKHX TOMMIOK HEOOXimHO criouaTky
KracudikyBaTH i CHCTeMATH3YBATH CaMi IOMIJIKH.

HanpukJiazi, MOXHa PO3TUTHTH NOMHIIKH JIO/MHM HA HOTHPH TPyTIH:

. HENpaBUABHE BUKOHAHHA HeoOXiaHOT il

. TPy CK NOTPIOHOT Ail;

. BUKOHAHHSA TIOTPIGHUX il y HEBIPHOMY MOPAIKY;
. BHKOHAHHS HETIOTPiGHOT 1]

Honatkosa rpyna mMoxe ByTH NMOB’s3aHA 3 HEBUKOHAWHAM T1OTPIGHOT Iil B
Mexax 3afaHoro uacy. [le 0cofnMBO aKTyanbHO B CHTYaWisx, A€ NKIChKE
BIpyYanHA TOTPiGHE y BIANOBIAL Ha MOTGHUiAHO HeBesteuwy cTyauilo [1].
Onepatop B Uil Yac 3HAXOMMTHCA B CTPECOBOMY CTaHi, WO NOrMOMOETHCH
YCBIZIOMIECHHAM BRKIMBOCTI pillieHb.

JIist 3MEHIIICHHA CTPECOBOTO HAIpYXeHHs | IH(POPMALLIHOTO HABAHTAKEHHA
OMEpaTopa  CKAANHOT CHCTEMM 3aCTOCOBYIOTECA HHCICHHI  OpraMisauifHoO-
NCHXONOTiUHI 3aX0JM, EProHOMiuHMM MiAXiX [0 NpPOeKTYBaHHA iuTepdeiicis
cucreM. HacTynmuum mepcrieKTHBHUM KPOKOM € imes ajammuBHOrO intepdeiicy,
skuit Oyne BpaxoByBaTH KOTHITHBHMH CTHIG Ta ncuxodisionoriunmit cran
onepatopa, i NITAITOBYBATH MiX HLOIO XapaKTCPUCTHKM iHpOpMaiiinax
NOTOKIB, 1110’ HANXOAATE 3 CHCTEMH (THII nojauMs indopmanii, Temn Towo). e
N03BOJIMTE  ONEpaTOpy CrpHiiMaTé indopMauilo Bif CHCTEMHM MaKCHMANBHO
KOM(OPTHO | He pO3NOPOWYBATH yBary y BHNAZKaX, KOMM HeOOXigHO
30CEPEUTHCH Ha KOHKPETHHX MapaMeTpax.

1. HanexHocTs TEXHUMECKHX CHCTOM W YNpARICHME DUCKOM: yweGhoc mocobme /
B.5. Kocmepes — M.:MU®H, 2008. — 280 c.

2. Teopeno-MeTonmeckie NpOGTCME! HALEKHOCTH cHCTeM oHepretaki / H.A. [eGos,
M.H. Posanos, M.B. Yenbiea u dp. — HosocuGuper: Hayxa, 1985.~224 c.
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TPEHA Y1 DKCHEPTHBIE OLIEHKM B 3AJAYAX
TIPOrHO3WPOBAHIS

TpennoBLli aHanM3 SBAAETCA BAKHOH COCTABNAIOWEH BCAKOTO AiropuTMa
NPOTHO3MPOBAHMA HCCNIEIYEMOTO NPOIECCa OCHOBAHHONO HA MATEMATHYCCKOM
monenuporanuy. Bribop THna Tpenpa OOLIMHO ONpPENENseTcs ¢ MOMOUIBIO
OKCIIEPTHEIX OLEHOK M CYLIECTBEHHO 3ABMCMT OT DKOHOMMKO-TIONHTHUECKOTO
Oprana, COMYTCTBYIOMIETO 3TOMY 3KOHOMMHeCKOMy mpoueccy (kpusuc B
IKOHOMMKE, Hauano BLIXONA W3 KPH3NCA, NONBEM IKOHOMMKH, CTabminsauus u
T.1.). JIns cdepsi IPOM3BOLICTBA TORAPOB, CTPOMTENLCTBA H TOPIOR/IM OCHOBHEIMH
THNAMH TPEHIIOB ABANIOTCA UHEHHBIH, OTHHOMUATEHEIA WM JOrapudMiiecknii
(n3peka  OKCnOHeHnManLBBIR)  TpeHiwl,  ofecrieuMpalongte  Hambonee
3 exTHBHOE NPOrHO3NPOBAHUE B yKa3aHHBIX 00/IACTAX HAPOIHOIO XO3AHCTBA.

CTarucTHyecknii  aHanna TPOW3BONCTBA MOJIOKA, ML, CTPOMTEIBHBIX
MmarepnaioB (UEMEHT, Yepenuua M np.), monurpauueckol NPOYKUMH 33
nocnennne 16 neT B Ykpauke nokasa, 4To onpesielienue Hanbonee TouHoMH THHIM
TPCRNA ¢ GOMBUINM KOIDOUIMCHTON ICTEPMAHATMH HE TAPAHTHPYET MOCTPOSHHC
OTITHMANIBHOA MOJIENH TIPOLIECCa, @ CIIENOBATENRHO, He 00ECTIeuNBaeT HATIeKHOTO
nporHosuposains. TlpuunHol  3TOro  ABNAETCS BIMARME  KoseGaTenbHOH
COCTABNAOWEH  (OIMCHIBAIOINEH  CE30HHLIE WAM  [PYrHe NEpHOANYECKHE
xoneGanus). Tlpn manmuny koneGmoumeiica cocrasnalouieii npoiecca HauGonee
TIDHEMIIEMBIMA  SIBIIAIOTCS JIMHERHLIA W JIOrapuMHYECKNii TPEHABI, a TaKke
TIONIMHOMBI BTOPOH # TpeTheil cTeneHn (4ns koneGMomyXcs COCTaBNAIOMMX C
ManeiMH niepuonamu). [InA NOAHHOMMANLHLIX TPEHOB CTenenn k >3 nporsos
nmeeT TouwHOCTs 80% M ero  LENecoobpazHO NPUMEHATh Ha  BPEMEHHOM
TIpOMEXKYTKE, He npesocxonsiieM 1/3 nepnona konebaTensHoi COCTABNAIOUIEH.

B pabore npennaraeTca NpoBENEHWE TPEHIOBOTO aHANM3a MO MaTtepuanam
npeanpusThii ONecckoi 00NMacTH, BRITYCKAIOUMX MoACOnHeuHoe macio. [pu
HAJIMMUM eCTECTBEHHON CE30HHOM cocTapnsiowedi ¢ nepuogom 1 rox, Haubonee
JIeKBATHOM MOJENBI0 W3YJaeMOro NPOLECCa FBIAETCA MOAENh C TEPEMEHHBIM
TUTIOM TPEH/A: Ha NPOMEXYTKE CEHTAOPL — MapT TPEHN OTHMCHIBAETCA MHEHHOM
dynkumelt af+b, a Ha MPOMEXXYTKe anpests — aBrycT Munwel suna Alog(B-1).

Tlpn Taxom BHIGOpE TPEHIA YAANOCH BLIGENHTL CE30HHYI0 COCTABNSIOUIYIO
TIpOLEcCa, XapaKTepH3yIomero NPOM3BOCTBO MOLCOMHEYHOTO Macia B 10XKHOM
perioHe YKpauHbl, @ TAKIKE NOMYUHTh XaPAKTEPUCTHKY BO3NEHCTBUA HEYYTEHHbIX
dakTopoB u ciryHaiHOTO MIyMa.

I. Enuceeea H. H. O6was teopus cratuctuxn / . H. Enuceeea, M. M. JOz6ames. — M:
@unancsl u cratucTika, 2001.— 480 c.
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OB OJ{HOM METOJIE PACITO3HABAHUS1 IIPEJIFAHKPOTHBIX
TPEAUPUSTHIA

B nepuon cnoxuoro (GONEIHEHHOTO) COCTOAHMA OTpaciu (WM Beeit
IKOHOMWKH CTPaHbl) BBIAEAETCS Ipynna HpequpHsTuii GAvzKpX K GaHKPOTCTBY,
KOTOpas COCTOHT M3 ABYX IbTEPHATMBHBIX MOATPYINL: “XPOHHUECKU GOMBHLIX” K
“BpeMeHHO GOMBHBIX”. MeTonel “neucHHs” STHX rPYNn OOBMHO CYILMECTBEHHO
OTAMMAIOTCA, TIOSTOMY MPABUIILHOE PACTIPE/ENICHHE TIO TIOTPYNIiaM TIPEANIPHATHA,
Gruskux  GaHKPOTCTBY, ABACTCA BaXHON rocysapeTseHHoll sapmavedd [1]. Jas
peltenks 3Toll 3alauM NPEIaracTcsi METOoZ MOCNeloBaTEbHOTO aHak3a Banbia
[2]. CyTn nanmoro MeTona COCTOMT R ClleNyromem: TPYIINia HKCIEPTOB [0 OTPACTH, K
KOTOPOH ~OTHOCATCH HCCNIEZyeMble NPEANPHATHA, BHIIENAIOT DAL (PakTOPOB
(IPH3HAKOR), XAPAKTEPHIYIOUINX HCCIIEAYEMYIO OTpachs, KOMHYECTBO BHUIENAEMbIX
akTopos noMKHO GbITh He Menee 15 u we Gomee 20. Mo kaximomy aktopy
onpegensiores 3-4 yporks. Hanpumep, npustak — opma coSCTBEHHOCTH, YPOBHH:
HACTHAs MHOCTPaHHas, WaCTHa# yKPaWHCKad, CMCIIAHHAs, TOCYAAPCTBEHHAR; WX
Apyroil NPH3HAK — W3HOUIEHHOCTh OCHOBHBIX CPEICTB NPOM3BOMCTBA, YPOBHM:
cunsias (Gonee 60%), cpennss (30% — 60%), ciabas (Menee 30%); 1 T.1.

Ha ypoBHAX KakAOrO M3 (JakTOpOB paccMaTpuBaeMble  MOArPyIbl
NOABNAIOTCA pawUuKEIM 06pazom. Tak, o (aKTOPy — CTENEHb KBATMpHKALHH
PYKOBOLAUIETO COCTABA MPEMNIPHATHS, MONYYACTCA, YTO YPOBEHb — BLICOKAs
CrefeHy NpPOABMAeTCA uauie (T.c. OOMbuias BEPOATHOCTH) WA TPEANPUATHIT
“pemenHo  GoneHBIX”. [To5TOMY pacrionaras CTATHCTHMECKWMH IaHHBIMH [0
“NpebaHKPOTHEIM TMPEANPHATHAM JAHHOW OTPACIH B NpomioM (Hanpumep, 3a
nocnearue 20 set), MOXHO paccumrath Gambt N, (j) (6ansl i-ro ypoess

J-ro dakropa) no dopmyne: C,(j)=100-log(p,/q,), vae p, (cooTBeTCTREHHO,
;) — BEPOSTHOCTS MPOABNEHMS NPCANPUATHS 13 IPYIINb! “XPOHHUECKH GOMLHBIX™
(cooTBETCTBEHHO, “BpeMEHHO GONIBHBIX™) Ha j-OM ypoBHe j-ro dakropa. (3/1ech

X
log o3nauaet HatypansHsiif norapudm). Toraa no suauenuio C ZC,(j) ,raek
Izl

— 4HCIIO BEIENEHHBIX AaKTOPOB, a (/) — 3HaueHne Gana j-ro pakropa Ha ypoBHe,

KOTOpOMY OTBeHaeT W3yyaemoe npennpustae. [To uncny C nenaercs 3akioveHue
0 COCTOAHHM M3YHAEMOTO NIpeANpusTHs [3].

B paboTe NpOBOZMTCH MCCNENOBAHME NBYX MPEAVPHSTHH, BEUIYCKAIOUMX
MOJIOUHYIO TIPOAY KUHIO.

L. BoGuiresa A. 3. ®umancoBoe ooposncne npeunpusTHil. Teopna W mpaxtika /
A. 3. Bogvineaa. —M.: Jleno, 2004, — 256 c.

2. Bared A. Tocnenonaresusii anamis, — M.: Gmavaranr, 1960. - 328 .

3. Keudas/‘;a M. Cramnemeckie BhBoy 1 cassu / M. Kendan, A. Cmwoapm. —M.: Hayka,
1973.-899 ¢
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NPOTPAMMHAS OUEHKA TOKA3ATEJENR HAJIEXKHOCTH
MIMEPUTEJILHBIX KAHAJIOB B CPEJJCTBAX MOJIETBHOM
TOJAEPKKH ACY CTEHAOBBIMH HCTIBITAHUSIMU
TA30TYPBMHHBIX JIBUFATEJE

3agaun  obccnetucHus  3aaHHBIX  TCXMOMOTHYECKMX,  PECYPCHBIX M
3KOHOMMYECKHMX TokasaTesneli BHOBb CO3JaBacMBIX CHJIOBEIX YCTaHOBOK, M HX
COOTBETCTBMA MEMIyHApOAHO-TIPH3AAHHBIM HOPMAM NIOCTHACTCH, B TOM UHCIE,
Ha OCHOBE COBEPIICHCTBOBAHWA METONIOB M CPENCTB ABTOMATH3ALMM CTEHIOBBIX
WCNBITAHWH OMBITHBIX M CEPUHHBIX NBMratencii ¢ NPUMEHEHHEM COBPEMEHHBIX
WH(OPMALMOHHEIX TEXNONOTHI.

Wamepenye, KOHTPONb M YNpaBlcHMe TapaMeTpaMH  rasoTypOMHHBIX
ABArarenell  mpM WX WCHBITAHMAX  OCYWIECTBASETCH ¢ NOMOWBIO
ABTOMATHINPOBAHHLIX CHCTEM YNPABNEHMA CTCHAOBBIX Henbrammit (ACY CH),
FI03BOMITIOUINX HHTETPHPOBAHO PEIIATE JANAUH HIMEPEHNS, KOHTPOIS NAPAMETPOB,
ynpasaenus ¥ amarHocTMkM.  ACY  CM comepXaT  COBOKYNHOCTH
B3AUMOCBAIAHHBIX <CpescTR 'TEXHONOTHUECKOr0, WHPOPMALHOHHOTO,
MAaTEMAaTUYECKOr0O M NPOTPaMMHOTO  0fecrieueHus, KOTOphle  TIO3BONAIOT
06ECNe HTh BHICOKHE Ka4CCTBCHHBIE H KOJMUECTBEHHBIC NOKA3ATENN 1IPOIECCOB B
KOMIUIEKCAX CTCHIIOBBIX MCNBITaBuif. Llenbio Co3naHus NMepernexTHRHBIX CHCTEM
ABMACTCSH HE TONBKO oBecrieyeHne B IOTHOM 0GBEME, € BBICOKOH JIOCTOBEPHOCTEIO
NPOrpamMMbl MCTILITaHMH, PEANM3yeMOl B CTEHIOBBIX YCNOBHMAX, HO M OLEHKa
NoKazaTenell HATEKHOCTH U3MEPHTENLHEIX KAHANOB, BXOAAINX B cocTas ACY CH
11 GOPTOBEIC CPENCTBA KOHTPOIISA H YIPABICHHA HETIOCPEACTREHHO JBUTATEEM.

JUIs  [OCTIKEHWA  YKA3aHHOM  lec/ieBoii  ycTawoBKM  paspaGoTan M
KOMNLIOTECPHO ~ PEANU30BAH MPOTPAMMHLI  KOMNOHEHT CPEACTB  MOJIENBHOM
NOJNEPXKH NMPOLECCOM CTEHA0BBIX UCIBITAHKI, MO3BOMIAIOIKI HA OCHOBE METONA
CTAaTHCTHYECKOTO MOJIeHpoBanHs (MeTox MonTe-Kaprio) ycranosuts saxueiimmne
N0Ka3aTeNn HaNEKHOCTH PAsNHUYHBIX M3MEPHTENbHBIX KaHanoB ACY CTeHnoBbIX
MCHbITaHMH, B ACTHOCTH, HApaGOTKy Ma OTKa3 W OMOMPHYECKHE OLEHKH
BEPOATHOCTH GezoTkasHoi paborsl.  TectmpoBamne  paspaboTaHHOTO
NIPOTPAMMHOTO KOMIIOHEHTA BBINOMHEHO U1 UA(POBOTO HIMEPHTENLHOTO KaHTA
MHTENNEKTYbHOI cHcTembl M3Mepenns aaenenna CHJ13 - 148 psurarens [1436 —
148 cunosoii ycraHoBKu camoiieta An-148. Vkazannas cuctema paspaGotasa v
cepnitno BbimyckaeTcs OAO «AeMeHT.

1. Mupeopod B.®. OBysctie WMMTAINORMMX AnQQEDEHIMATLILIX ¥ WHTCTPATLHLIX
Mopencii asnauonKbix apwrateneii / Mupzopod B.4., Ipydunxun B.M. /f «(Hckycetsersmii
mimennexny. — Nod. ~2006. — C.329-334.
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MCCJEJOBAHUE CTOXACTHYECKOI1 MOJEJIH
TEIUIOHATIPSIZKEHHOCTH CYJOBOI'O JU3EJIb-TEHEPATOPA B
3AHAYAX MOHUTOPHUHI'A TEXHUYECKOI'O COCTOSIHUS

3ajaya MarHOCTHKHA TEXHHIECKOTO COCTOAHMS CY/I0BOTO IH3ENb-TeHEpaTopa
(CAT) ®o Bpems okcrnyatauuu [1] HepaspsiBHO CBA3aHa € NOCTPOEHHEM
AIEKBATHBIX MATEMATMYECKHMX MOJICIE MCCIEyEMOro 0GheKTa HIIH Cro YacTei, a
TaKxke NPOLECCOB, XaPAKTEPHU3YIOUIHMX paboTy 06beKTa AT HOCTHKH.

AWalM3 HKCITYaTAUMOHHBIX KauecTs oneMeHTos CJIU nokassisact, uTO
HanGoIce MACTBIE OTKA3h! AM3CICH CBA3AHBI C BLIXOJOM M3 CTPOA UMIHHIPO-
nopmsesoit rpynmnst (L) CAC [2]. TlpakTuka nOKasLIBACT, YTO OCHOBHBIMU
NpHUMHAME  HEWCTIPABHOCTEH UWIMHAPO-NOpIHeBoii rpynmut CIT ssnsiorcs
TENNOBbIE H MEXAHMUYECKHUE MEperpysky, npuueM B cospemennsix C/IT Tennossie
TIEPETPy3KH BCTPEHAIOTCA 3HAUUTENLHO Halle MeXarmiecknx [3]. Takum obpasom,
rioppilleHue  aHeproaddextusHocTH  pabotet CUT HepaspelBHO CBA3AHO ¢
obecriedeHeM €ro ONTUMATLHOTO TEIIOBOTO peuMa M paboToil cHCTeMbl
oXJTaKAeHUA., B CyNIOBEIX CHCTEMax OXNQXICHHA K OXJQKIAKOWEH XUIKOCTH U
BHeuHei cpese nepenaerca 10 30% konuyecTsa TEMIOTsI, KOTOpoe o6pasyeTcs B
UWIMHAPAX Ju3esib-reneparopa. B pesynsTate M3MEHEHUH TEMIOBBIX NOTOKOB
BO3HHMKAIOT 3HAYMTENLHBIC MEXaHHueckue Hanpsoxerns LTI,

H3pectnbie maremarnueckde wmomenmn LITIT B OCHOBHOM  HCMONB3YIOT
TIONIOXKEHNA KNACCHMECKOH TepMomHamiki. OHaKO, fO Pe3yibTaTaM Cya0BOro
MOHHTOPUHTA YKCIUTYaTAIMOHHEIX PEXUMOB PabOTHI [AH3CTH-TEHCPATOPOB CACAH
BGIBOIl O TOM, YTO W3MCHEHMA TEIUIOBBIX MOTOKOB HOCAT CTOXACTHUECKHH
Xapaktep. C yueromM JTOro Ha Kadenpe CYHOBOH ONCKTPOMEXaHMKH H
3MeKTpoTeXHMKH ONECCKON HALMOHANBHOM MOPCKOH akajeMuM paspaboTana
MaTeMarHuccKan MoJeNh Temnoxanpskentoctn CII [3], koTopas snsetcs
HanGOoMee AREKBATHOM C TOUKM 3PEHHA HCIIO/Ib30BAHUA B CHCTEMAX JIMATHOCTHKH
Texumueckoro cocrosuna CIAT Bo Bpems sKkcrulyaTaumn. B masHoi momesmn
peannzoBana (GyHKUUS HACTPOMKH (ANANTAUMM) K KOHKPETHOMY THMY CY/0BOrO
nuzens-reneparopa. Takoe ananTHBHOE MOAETUPOBAHNE MOKET GEITH CIIE/IaHO Ha
6a3e JaHHBIX CY/I0BOTO MOHWTOPHHTA IKCITYaTalMOHHBIX pexnMoB paGotut CAT,
YTO NMO3BOJIHT PEUMTH BECHMA aKTYaANbHYK) 3a1auy NOJNEPKAHHA ONTUMATEHOrO
TEMAEPATYPHOTO PEKAMA CYZIOBOTO AU3EIb-TEHEPATOPA.

1. A.P. Mucoka, A.0. Jlpanxosa, H.H. Myxa. VinhopMmanuomssiii IOIX0X K MOUMTOpHITY
TEXHUNCCKORO  COCTONAN  CYAOBBIX AU3EIL-TEHEPATOPHBIX YCTAHOBOK/ ABHAIMOHNO-
KOCMHECKasL TeXHIKA 1 TXROTOTHA. — Xapokos. — 2010, Buut.8/75. — C. 136-139.

2. Faspuios H.B. Kamxun C.B. Ulvencs B.II, Texmwiecas JKCniiyarams cyiomsix
ARICIBHBIX YCTaHOROK, — M.: Tpancnopr, 1979. - 415¢.

3. Paguenxo A.II, Beudaxman Byxampa, Byda Pauwd. Croxactadua MOAemh Temio
HANPY/REHOCTI CYINOBOO JM3EIb-TEHEPATOP// CylOBBIE THEDIETHYECKHE YCTAOBKI —
Ogecca. —2000. -~ Nes. — C. 94-98.
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TEXHWYECKHE NPHHIMIIBLI CO3IAHUA CHCTEMBI
PEFHCTPALMH NEPEMELEHMN U151 KOHTPOJISI TPOYHOCTH M
JE®OPMUPYEMOCTH F'PYHTOB

B npaKkTHKE WHXEHCPHO-reONOrMYeCKHX HCCIIEOBAHA OTHUM H3 METONOB
Onpenenenus NPOYHOCTH W AOPMUPYEMOCTH TPYHTOB ECTECTBEHHOTO COKEHN
B TIOJNEBLIX YCTIOBHSAX, ABIACTCH WCHBITAHWE TPYHTA Ha CTATHUCCKHE HAaTPy3KH C
npumenennem wramna [1]. URGOPMATHBHEIM Pe3yNETATOM KCTIEPHMEHTAILHOTO
HCCNENORAHUS SBIAETCA 3aBUCHMOCTh OCA/IKM TPYHTA OT BENMUMHbI CTATHYCCKOH
Harpyskn. TlooGHble 3anaun ABASIOTCH XapaKTEPHBIMU JUTH M3bICKATETBCKOM
npakTuxi [2]. 3amava KoTOpas WRAMETCA JVICKYCCHOHHOM-3TO TIOMyMCHHE
MH(OPMALMK O CBOMCTBaX rPpyHTOB B CKB&KMHAX Ha riy6uHax o 50 Merpos.
Peanuzauus Metona Ha nonoGHBIX IylyGHHAX PEKOMEHIYEMbIMH TEXHHHECKHMU
CPENCTBAMM  BENET X YCIOKHEHMIO  CyLICCTBCHHOMY  YHOPOXKaHHIO
wanickarenbekux pabor. TIpeononenme TpyAHOCTEH TEXHHUECKONO Xapukrepa
BO3MOXHO [yTeM pa3paOOTKM TEXHONOFMM JMCTAHLMOHHOW PEerucTpauun
MepeMEIUEHUit TPYHTa M CO3JaHMA Moneneif JUIA WCCNeNoBaHWA TPYHTOB C
TIOMOIIIBIO WITAMIOB PA3THIHON TNIOMLAIY.

Llenbio HacToseit paboTel ABNANACh pazpadoTka TEXHHYECKNX TIPHHUNNOB
JIMCTAHLOHHON pErvicTpauMy TepeMelienns. [TpenoneHo cXeMOTeXHHIECKoe
pemienue yctpoiicrea cbopa MH(OPMALMH W M3MEPHTEILHOTO YCTPOWCTBA HA
ocHoBe Momyns OGecmpoommoro mipnema  mHopmammn  CYWMG6935  u
kontpoinepa CY8C24894-24LFXI  dmpmer Cypress. B kauectse nepsuunoro
npeoGpazosaTens MHhOPMaUNK NPUMEHEH MOTEHIMOMETPHYECKUI JaTunx MM 10
upmbr Megatron.

B pesynbTaTe CO3AH  MPOTOTHI  PCrHCTPaTOpa  NEpEMEIICHHS C
BecripoponHeiM MuTepdelicom u ero mporpamHoe obecnedenue.llepemenienne
opezensercs ¢ TouHocTEIo 0,1MM, Tiepesiaya JaunbiX B npeenax 50 MeTpOB.

L. JICTY B.B.2.1-7-2000 «pyntii. MeTofs NONCROrO ONPCACICHHA XaPAKTEPHCTHK
NpOUHOCTH 1 AedopMIpyeNOCTID.

2.0cunoe C.H, Cepeeeno HT. Boupochl Moicpumsaums u  mepeocHauienns
FeoTexHieckix aGopatopuii// Marepnanss cevmmapa “Cyuactii NpoGiens imkencpmix
wnuykynans s Gysmmammea “(19-21 worman 2004p, M Xapkis). Kes:
HII Exonoris. Hayka. Texnixa”, TonapucTso 3auns”Vpainn.-2004r.
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€BPONENCBLKI MEPEKI OBMIHY ITHTEPHET-TPA®IKOM TA iXHIiT
BILJINB HA 3B‘SI3HICTh MIZK ABTOHOMHHMI CUCTEMAMHU

Tepuwii mMepexi oGMiny Tpadikom — “network access points” — 3‘sBuinch B
ARPANET wmie 1o Toro, 5K Tepmin Internet HaGys monynapnocti. Iues ixusoro
3aCHYBAHHS — JIOZIEPKYBATHCh WiTKO BM3HAUCHWMX TPOUEAYP MiAKMIQYEHH Ta
TIpaBMN B3AEMOIT MK MepeKaMy yUacHHKIB.

Croromni B €mponi dymkuionye Garato Mepexk oGMiny Tpadikom.
HaliBn3Haunilnmu 3 HuX 3a KiThKICTIO Y 4acHHKiB Ta oGearamu Tpadiky € DE-CIX
vy ®panxdypri-na-Madini, AMS-IX B Amcrepaami, LINX 8 Jlounowi Ta inwi.
Bonu MaloTh pisHy KinbkicTs yuackukie Ta ofcsrn Tpaiky, pizni npouenypn
TIIKNOUEHAs, a TONOBHE - Pi3Hy TONITHKY MapupyTH3auii Ta B3aemoaii MK
YYacHHKaMH. A€ KOKHA 3 HHX Mac CBiii BIUIMB Ha TONOJIOTiI0 3B‘A3KiB MK
ABTOHOMEMMI CHCTEMAaMU B [HTEpHETI.

3a obcsramm Tpadiky, WO mnepenacthcs, VkpaiHchka Mepeia 0GMiHy
Tpagixom nocizae B 2010 poui wocte micue 8 €Bpori. A nepure Micie HaTEXHTS
nepei DE-CIX, i3 nonan 1.3 I'6ir cymaprioro Tpadixy.

DE-CIX mac waGarato cxmamiimy Ta pissoManiThinly —monitmky
nigxmouehns kopuctysadis, wik UA-IX, sixa sxmouac BGP-paaemonito ,Bce-
Beim”, mpusathnii BGP-nipinr, opranizauio siptyanhux mepex (VLAN) 1a
NoBYROBY BAACHMX Mepex 0OMiHy Tpadikom ans kiientie. Tomy i Brms na
TONONOTit0 3B°A3KIB Ha PiBHi ABTOHOMHMX CHCTEM TAKOX CYTTERO BiApI3HAETHCA
Bin UA-IX. CninkHolo pucoio nonituku Biaemonii mix UA-IX ta DE-CIX €
MOXKIMBICTE BUKOPHCTAHHS KIlienTamy CepBepy MapuipyTiB mepexi oOMiny, i
Jhwe B ubOMY € MOXIMBAM iX mOpiBHARMA. Ane npu usomy uepez UA-IX
B3aEMOJLIKOTh Maiike BHKITIOUHO YKPATHChKI Mepesi, a mepexeto DE-CIX akTHBHO
KOPHCTYIOTLCSH OnepaTopu 6araThox kpait €Bpoid Ta iHUIMX KOHTHHEHTIB.

UA-IX wmae 3Haunuii  perioHanbHuii  BnuB, TOOTO BIAMBAEC Ha
MapmipyTHsauito wa Teputopii Vipainn. DE-CIX iz cBoiMu 38‘sikamu ysiense
coGoro Byson rpada cknamHOi Mepexi 3 BUCOKOIO CTYIIHHIO NOCEpEIHMITER, i
TaKHM YMHOM, MAC 3HAWHMA BIUIMB Ma €BPOTEACHKY TAa €BPOATNAHTHHHY
MapIpyTH3aLiio B [HTepHETI.
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NPOBJIEMH AHAJI3Y ®EPOPE3OHAHCHHUX IPOLECIB

OcHosinm 3acoGoM amanisy pexusis poSOTH CHEPIETHHHHX CHCTEM ¢
MaTeMaTHHe MOLEMIOBAHHA. MaTemaTnusa MOIeTk SBNSE COBOK  CcHCTEMY
IudepeHUiiiinX PiBHAHE, 3a3BMYAll CIPOUICHHX Y TIOPIBHAHHI 3 THMM, KOTPi
BXO/ATH JI0 3araibHOT Mozieni[3].

HeoGxiaHicTs 3abe31e4e A BUCOKOTO PiBHA HAAIIHOCTI eNEKTPONOCTAYaHHS
CroKUBatiB 1OTPEBYE AOCTLPKCHHA PEAKMMIB POGOTH CHEPICTHAHHX CUCTEMH, 1O
NPUIBOLATE A0  MOWKO/KeHHS  €NEKTPOOGNAZHaHHA i  HEHOBUIIYCKY
enekTpoeHeprii. OMHIMK 3 HAHBAKAMBILINK TIPHUUH BUIMKHEHHS TAKUX PEOKUMIB
€ hepopezoHancHi sBUILA.

Anariia (hepoperOHAHCHHX CXeM Mepenifatac PO3PAXYHOK NEpexifHmy Ta
YCTANEHUX PEKUMIB, BHIHAYCHHA CTPYMIB Ta Haupyru B koni sk QymKuii
gacy[1,5]. HeniuiiiricTs (epope3oHaHCHMX Kill HE JIO3BONAE BHKOPUCTOBYBATH
saranbii  NPHAOMM  aNANiTMYHOrO  PO3B’A3AHRN  HENiHIAHMX  cucTeM
andepennifinnx pisuans. Po3s’13anHs CHCTEMH PIBHAIE CTaRy (EPOPEIOHAHCHIX
CXEM YCKIAIHIOETECA 3 PAXYHOK TOFO, U[O TX OXIIHI SMIRIOIOTECS i3 BEIMKOIO T2
MaI010 IIBMAKICTIO, BUIPISHAIOTECA HA NIeKibKa MOpiikia. TOMy /UIA PO3’sisky
NOMIOHNX HeMiHifHUX cucTeM AnQePEHLIHHAX PIBHAHL 3aCTOCOBYIOTE HEABHI
METOIM YMCIOBOTO iHTerpyBantia[2,4] AKi N0IBOMAIOTL B UIMPOKOMY Miana3oHi
3MIHIOBATH KPOK iHTerpyBauHsi, 30¢piraloun Mpu UbOMY UHCIIOBY CTIHKICTS.

o TerepimHbOro Yacy He iCHye 3arabHIX METOAIB PO3B’A3aHHS HETiHIHHX
CHCTEM, UIO ONMCYIOTh (hepopesoHaHcHi npoueck. MoxHa OUIHMTH HHCAOBY
CTIAKICTh METONY {HTErpyBalHs T2 CMPOTHO3YBATH HOTO NMOBEAIHKY TiIBKU [IPH
pospaxyskax  chcTem  nimiiumX  Auepeuifinmx  pismame.  Tomy
BUKOPUCTOBYIOTECS METOIM PO3IPAXYHKY CHCTEM JIiHIHHUX DIBHSHb TA4 Ha OCHOBI
PE3YNBTATIB  OOYHCMIOBAILHAX — CKCNEPUMEHTIB  BH3HAMAIOT  HAHGINBII
ONTHMATLHUA METOL.

L. Anmonoe H.A. Awanns (eppopesosancisix cxes snektpueckux cereli 110-5S0H
METOAAMI MATCMATIHECKOTO MoxeApoBatues: [luce. k.. 05.14.02-MT3Y, 1998.-200¢.

2. Jiydapes JLE., Borowex H.B. icrenusill anams (eppopesoHanchbIy mporeccos s
CCTAX C 3o upoRaNHO HeATpATLIO. — DeKTpHecKie cranig, 1991, Nel, ¢.66.

3. Kupwienso OB, Cezeda MC, Lymxesus O.b, Mayp TA. Muremarivine
Moste:noBaita B eneicrpoeepreTui — Jlunin: HY «Ispiscska nomitexsixan, 2010, 608 c.

4 Kopn I, Kopu T. CpIsowunk no MATeManice (M4 Haysmbx piBoTHMKOB 1
winkencpos). —M.: Hayka, 1973. 832c.

5. Tyeaii JO.J. Auamiis ymou wimirkueHis (HeOPEIOHANCHRX NPOLECIH B eNCKTPIINIX
epexax // Bicwnk Haujonamuoro yhibepomrery IbbiBchka  NOAITEXHiKD).
«Estexcrpoctiepretusisi Ta enckTposexaitiuii cuctemw» sun. 596, Mopin: HY «lspincoka
nositexnixay. 2007. - C.132-136.
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TIOBBIIUEHVE 30 ®EKTUBHOCTHN EJIOYHBIX METO/IOB
PYHTE-KYTTbl PELIEHWS] OBbIKHOBEHHBIX
JINOOEPEBIUAIBHBIX YPABHEHHI

PacnipocTpaneHRe NapasicsHBIX KOMITBIOTEPHBIX CHCTEM aKTyalu3nupoBano
3aauy paspaboTKN NapaensHblX AIrOPHTMOB peulenns AudhepeHuuanbHbIX
ypasHenui. OIHAKO CIOKHOCTH pa3padOTKM Napa/UIEnbHBIX AITOPHTMOB MOKET
OTPAHWMMTE  HCNONL3OBAWAE  PA3TWUHEIX  WHCTPYMEHTOB  TOBBLIIEHUS
adexTusroCTH peinenna MM depeHUMATLRBIX Y PABHEHNIA.

BoJTbIMHCTBO GNIOYHBIX METOIOB BHIBOIAT NPUOIIVIKEHHE TOUHOTO peleHns
B PAaRHOOTCTOSLIMX TOWKAX. OTa OCOGCHHOCTh 3aTPYIHAET WCTIONb3OBAHME
repemenmioro wara [2]. S-o>tammmiii Gnoumsii merox Pynre-Kyrts sama (1)
TIO3BOJIAET HAXOIMTH MPUGIWKEHNS TOYHOrO PEIICHHS HA He PaBHOYNANCHHBIX
Toukax [1]:

TR WY o) G

=

Vst = Bo¥y +h23,f()’“)) n=01,...,
=

Vst = (o) Yo
riae f — HekoTopas (yHKUMs, CBAILIBAIOWAT HE3ABMCMMYIO TCPEMEHHYIO L,
MCKOMYI0 DYHKIMIO y(t) M ee IPON3BOIBIE 110 M-TO NOPSAKA BKIIOYHTENbHO; K —
wHcn0 anmpokcavanyii pemenns; Aj, Ay, Bo w B, — Matpuisr kosddunerton,
pasmephoctsio © X K, ¢ x r, kK x Kk u k X 17 e — keif exnununpii sexrop;

m

Yoy = (y,,ﬂ‘,y,,wz,...,y,,,,d,)r — k-MepHbili G10MHBIT BEKTOP, KOMIOHEHTaMM

KOTOPOTO SBJISAIOTCH MPUOMKCHYS 3Ra4eHMH TOUHOTO pemieHws y(t,+ch).
Jins KOHTPOAA WIAra MCTIONL3yeTCs OleHKa norpemHocty (2) [1]:

eFye -eZ'Y‘"""" . @

rae m— YUcno UTepanni.

Jins ynpaesieHus JUTHHOI Wara OCYUICCTBIISTH JOMONHUTENLHbIE HTEPALNH
He TpeGyeTcs, NOCKONBKY KoMitoHeHTa Y (i) SBISeTCS 3MeMEHTOM MTEPalMOHHOIO
nipouecca.

1. P.J. van der Houwen. Block Runge-Kutta methods// CW1 Centre for Mathematics and
Computer Science, Report NM-R8913, June, 1989.

2. Xaippep 3., Hepcemm C., Baunep I'. Pemeime oSsIKHOBEHHbIX Audbepermumansmex
ypanneumii. Heectne 3anam. — M.: Mup, 1990, —512 c.
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METO/[HU TA 3ACOBH AHAJI3Y HPOI'PAM IIPH
PO3IIAPAJIEJTIOBAHIT

3 nossoto Texkosorii Hyper Threading ® npouecopax dipmi Intel mowanace
epa Garatosyiepuux npouecopia mia MEOM, wio, B CBOKI Yepry, CUPHYHHAIO
NOTYKIHA NOMITOBX 1O PO3pofku MPOrPaMHOTO 3abe3nedenis, sSKe 3MOKE «Ha
TIOBHY» BUKOPHCTOBYBATH GaraTosepHicTs.

Ha cborogmiwmii AeHb CTBOpeHo 6arato NPOrpaMHMX MpOAYKTIE Ans
O/IHOAEPHHX Ta OAHONPOLECOPHUK CHCTEM, AKi Gaxano Gysio 6 onTimisysaty Jis
BUKOPHCTaHHA B GaraTosiepunx cuctema, Ane ue notpebye BENUKUX 3aTpaT, AK
IPOLIOBHX TaK | MACOBMX. 3 OTAY HA Le POIPOBKA METOAIB POINAPACICHAS
HOCIIOBHIX MPOTPAM € HAZ3BHUARHO AKTYANBHOIO NPOGIEMOT0.

Mepexi [letpi € 30c000M Ul MOAETIOBAHHA NAPANIETEHOTO NPOTPAMHOFD
3ae3neqenHs. [X BUKOPHUCTAHHA 1PU pO3NapalelioBakii afOPHTMIB Hatae HOBI
MOKAMBOCTI i aaNizy i nepeTBopeHms nporpam. Ane Mepexi Ilerpi
BiROOpaKalOTh 3ATEKHICTE MiK BMKOHYBAHMMH KOMAHZAMu IrOPHIMY, O €
HeOCTATHIM U aHANi3y Ha MOMKIMBICTH poznapancrosaHHd. TleperTsopetns
NOC/iA0BHOTO AIFOPHTMY B ApANe/bHAN MOKIMBE KO HE MAE 3aMeKHOCTI MiX
HAHUMH, WO BUKOPUCTOBYIOTHCA B PHAL NOCTIIOBRIX KOMAHJL.

Beegenus JOTOMDKHMX BEPLINH Micip, AKi BiANOBiZAIOTS
BHKOPHCTOBYBAHHM B ANTOPHTMI 3MIHHUM, HAZACTL 3MOTY TOBYIyBaTH Mepexy
[erpi, mwo Oyae BiZOOpakaTH 3aneKHICTH KOLY NpOrpamu MO JaHWM. AHajis
HOBOCTBOPEHOT Mepeski J03BONMTE BUABMATH HACTHHHM ANFOPHTMY, AKIi MOXUIHRO
posnapanennty. OQHUM i3 CNIOCOGIB aHanisy aavol mepexi € GinapHa MaTpulLs,
KOMEH CTOBITYMK SKOT BifIOBiNae NCBHIH 3MiHHIN, a panok — nopsakoBoMy
HOMepy KOMaHIi. OIMHHUA B KOMIpUi §j CTABMTHCH KOJIM 3MIHHA WO BiANOBIAAE
J-OMY CTOBIIMHKY BHUKODHCTOBYETHCH B i-OMy paky. [l noBHOUiHHOro aHanisy
anroput™y HeoOXiaHo Gynysaru jgsi Taki Matpnui. OHa MaTpHUA BiAnOBinac 3a
«1iBOCTOPOHHI»  3MiHHi, iHWwa 3a «apasocToponui». [lporenenns ouepauii
JOriYHOTO JONABAHHA i MHOXKCHHA HAJl PAAKAMH MATPUUB JI03BONUTH BUABHTH
BAMEHKHOCTI (10 JAHUM MiXK TIEBHHMHU yIPABIAIOMAMI CTPYKTYPAMHU (OTepaTopamM)
anropaTMy.

Bech nponec anaslisy MOXHA Po30OHTH Ha NEAKY KiMeKIiCTh KpOKiB, ne Ha
KOWHOMY KpoUi NPOBOJWTH amanis NEBHOI HacTHHM xony. Sk Bimomo, kox
nporpamu  GyayeTsCA 3 3-X KOHCTPYKUiii: CIliflyBaHHs, pO3rajyKeHHs Ta
nosTopenns. Ha nouarkoomy etani amanizy HeoOXifHO PO3MIANATH KOXKEH 3
TAKHX GUOKIB AK LUTICHMI eNEMEHT yNpaBiHis, [OTIM KOXEH 3 HUX OKDeMO, &
TAKOX 3B’A30K MOYATKOBUX | KIHUEBHX YNPaBMLOMHX KOMaHT OIOKIB, IO
PO3TAMIOBaHT OJIHH 32 OIHUM.
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MOIEJIOBAHHSI PEXKUMIB POBOTH BEC 3 ACHHXPOHHUMM
TEHEPATOPAMM

Heramupnuii BILMB TPAMLiAHOI CHEPTETHKY Ha CKOOTiuNy 0GCTAHOBKY Ta
CKCTEHCHBHHH Xapakrep i POIBHTKY TOTPEOYIOTh DO3BHTKY BiIHOBTIOBATEHHX
Jvkepen eHeprii, B mepuly depry BiTpoenekrpoctanuii  (BEC) nemenmkoi
noTyskHoCTi. [lepcneKTHBINM € BUKOPHCTAHHS aCHHXPOHHOTO reteparopa Ha BEC,
OCKIIBKA L€ Z03BOJAE CTIPOCTHTH CHCTEMM PEry/OBaHHA IBWIKOCTI OGEpTaHHsA
potopa i 3a6e3neunTH CTANAAPTH CHEProONOCTaYAHASA N0 YacToTi i Hanpysi [1,2].

. MeTolo poGoTH € MOnEMOBAHHS Ta 0CIi[DKeHHS YMOB poGoTy nonati BEC
¥ bitpoBoMy noToui BITPOCNEKTPUUHOT YCTAHOBKH 3 aCHHXPOHHHM FEHEPATOPOM.
BiTpoKoIeco po3rniAnacThes AK ABOMACOBY MEXaHIUHY CHCTEMY, MO CKIIANAEThCS
3 MaxoBOi Macu CTYNMUi Ta €KBiBaJIEHTHOI MaxXOBOi MacH Jonared, 3n’f3aHMX
NIPY:KHUM BRJIOM, JKOPCTKICTH SKOrO BH3HAUACTLCH XApPaKTEPUCTHKAMM Nomareil
Jlineapnzosary Monerh Juis JOCTUDKEHHS JMHAMiku Jiomatedl y BiTPOBOMY
TIOTOU, HEXTYIOUHM BUXPOBUMM CKNATOBUMH TiIPOAHHAMIMHHX CUJI, MOMKHA 3BECTH
10 PO3B’A3yBAHKA HH(EPEHLIAHOTO PIBHAHHS Y YACTHHHMX NIOXIAHIX:

aty 'y 8 'y

EF=Y N - 2 cos? By i Y oy

e (N = m,v* cos mm, +2m‘,vc(\</ialvax+(m+mu)5[} + o
pdv oy k,pvidsin2f oy

| Pk, sinprak, ) |2y L EMRIL Y
[ 2 (b sin g /)]a: 4 o .

. Po3s’ssaewm  piensuns (1) A8 OQHOPIAHMX TPaHMYHMX YMOB, sKi
BIATIOBIfAIOTH 3aKPITUICHHIO JIOTIATi KOHCOMLHO, OTPUMAEMO MOMEHT Ha Bany
ACHHXPOHHOTO reHepatopa BEC:

M, =M, (w)+ iM,(v)-sin(w,Hw,) . @
=

. TloGynoBano MaremaTwuiy MOJENb JIONATi ACHHXPOHHOTO TeHepaTOpa y
BITPOBOMY TNOTOLi /18 peaizaulii B SKOCTI €TANOHHOI MOJENi B aBTOMATHHHHX
CHCTEMaX KCpYBaHHA arperartaMu BEC. Mozient BpaxoBye MexaHiuHi, aepoauHa-
MiYHI i eneKTPUUHI YHHHMKK, A AKNX I03BOJVIC MOE/HATH BHMipIoBaHi Ge3Hoce-
Pefibo 60 OMOCEPENKOBAHO MapaMeTpH 3 BHYTPIlIHIMM NapaMeTpaMy CHCTEMH,
TIPOBECTH OUIHKY MOTOUHOTO CTamy Ta TABMIMTH e)eKTHBHICTL BHKOPHCTARHS
BITPOENEKTPOYCTAHOBOK 3 ACHHXPOHHHMM FE€HEPATOPaMit B EHEPrOCHCTEMAX.

}. dnexceca 5.4, Mikmapoana kondiepenis 1o nitpoeneprenui / Enexrpusri crami
996. Ne2.

2. Kuousnwe JL.B. Tlapametpsia. inenTadjixantia achixpommix. Maumm y imkavionin
pesivax//Bicrk  KpemesryllLkoro [GpRABROTO  TIORTEXHINOTO  YHIRCDCHTETY. —
Kpewerayic KT, 2005. — Bun. 4/2005(33).- ¢.106-110.
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YHUCEJBHE MOJAEJIIOBAHHS TA PO3ITAPAJIEJIEHHA JBO®A3HOL
3AJIAYI CTE®AHA

Intepec g0 3ajau Tuny Credawa BHKTHKAHWE AK TEOPETUHHOIO
3HAUYL(CTIO, KA NMOB'A3aHA 3 PO3BMTKOM MATCMATHUHOTO anapaty MUis HeiHifHIX
3afia4 3 PYXOMHMH TA BIMBHAMH FPaHMIWIMK, TAK | BaXAMBMMH DisuuuAMU Ta
TEXHONOTIYHAMH  PO3B’A3KOM, (10 BHHWKAKOTh, HANPHKIAA, Wil BIUIMBOM
KOHLEHTPOBAHMX MOTOKIB eHeprii Ha MeTaln Ta Kepamiky.

B mauiit po6oTi POITMANAETHCA METOJ YHCENBHOTO PO3B’A3KY ABOX(asHON
3371241 3 PYXOMOK TPAHHIICK) METOLOM CKiHUEHHWX ENEMEHTIB Ta crocolu Horo
PO3NAPANIEITIORAHHS METOAMH NTAPATIEBHOTO NPOrPaMyBaHHA.

BHKOPHCTAHHS METOAy CKIHYEHHHX JIEMEHTIR NpH PO3B’A3aHHI Takoro
KJacy 3afa4 NOACHIOETRCA THM, 110 00/1aCTh, Ha AKii Ham NoTpiGHO MojeOBATH
npouec, maitiactine Mae cknaHy dopmy. OKpiM wboro moctifisa Imina
nonoxeHus Mik(asHol rpammii (BinGypaeThes 3Mia o0nacteil pospaxyHKis)
NEIBAIYE CKIIHICTS 0GpaxyHKiB.

Mix wac poGoTH 6yno pPOINIHYTO TAa BUKOPUCTAHO pi3Hi TEXHONOT
NapanensHoOro NMPOrpaMyBaHHs JIA ONTHMI3aLil aropuT™y Ta 3MEHWEHHS Hacy
poBoTy nporpami. BUcoKopiBHeRi 3aco6u POrpaMyBatHs HapajlenbHUX Npouecis
¥a MBI Ada J1anH 3MOTY pO3MApANIENNTY ANTOPHTM 3ajavi AN i BUKOHAHHS Ha
GaratosfepHoMy mpouecopi. Jis wopiBHgnHs Oyna B3sTA TaKOK TEXHOMOFiA
OpenMP. Kpim napanensiyx Texwonoriii win CPU & janiii poGoti Gyna
BukopucTana Texionoris CUDA ans obumcnenna na GPU, mo  3ymosicHo
NEpCHeKTUBHIM POIBMTKOM OBHHCTIOBAlIBHAX CHCTEM caMme Ha apxirektypi GPU.
Texuonorin CUDA - Le nporpamHo-anapaTHa oGumMCIioBatbHa apxireKtypa
NVIDIA, 3acHosana Ha po3wmpenni Mosn C, siKa /1€ MOA/IMBICTS opraizauii
noctyny no Habopy iHCTpykuiit rpadiusoro anamrepa i yupaeniuks Horo
HaM'ATTIO NPH OpraHizanii napaneasHIX 0GYHCIEHD.

1. Aumonos A.C. TBpAUUIETSHOC 1POTPAMMHPOBGHHE C WCTIOTHIOBANHEN TEXHOTOTHI
OpenMP: Vuettoc nocobite./d.C. Aumonos —M.: Vaz-s0 MI'Y, 2009, - 77 c.

2. Bopeckos A. B. Ocuomnt paSomst c texuonorneit CUDA / A. B. Fopecxos, A. A
Xupnaros. —M.: Uai-bo JIMK Tpeee 2010, 232 c.

3. Tassa A. «Ancxoe» porpavmposanite. Ada-95. Kowmnsrop GNAT. [Texcr] / A.
Tassa, 2004. - 415¢

4, Mumuenn . MeTO/ KOHGHHAX FIGMEHTOR [V yPABHEHMH C HACTHBIVIE TPORIBOAHBIMH
[Texerl J.Munens, P.Vaion, —M.: Mup, 1981 —216c.

5. ®omun B. A OG omom wetone pemenns axadu Creana [Eextponsuii peoype] —
Onektpommmit  waysniii  xypwan  «Meeremosawo s Pocommy -
http://zhumal ape.relarn.rufarticles/2006/049.pdf
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3ACTOCYBAHHS EKCITEPTHOT CMCTEMM JIJISI OLIHKY
OCOBHUCTICHUX XAPAKTEPMCTHK B IPOLIECT
@I3UYHOTO BUXOBAHHSI WKOJSIPIB

B wWaw vac 3HauHa yBara TIPHIINAETHCS iHOMBiNyanbHOMYy Timxouny Ao
(isnunoro BAXOBaHHA WKONAPiB. DOPMyBaHHA IHAMBIIYAILHIX XapPaKTEPUCTHK
noTpiGHO BECTH Ha OCHOB] GaraThox KpuTepiis, Aki MicTATL indopmantito y surnaai
crosecHiX XapakTepuctuk. Jlia o6pobkm i amHanizy Hesep6anisoBaHMX 3HaHEB
HeobXinmo 3acTocoByBaTH indopmaniiini Komm‘loTepni TexHonoriil. 3naunnit
nmoceix o6poSky  HesepGanizorawoi indopMmauii mocArHyTHI B eKonepTHHX
CHCTEeMaX, AIKi JIO3BONISIOTH HA OCHOBI BUIIIEHNX KPHUTEPIi8 Ta METONIB IX OIHKH
OTPUMATH BHCHOBKH 3 06paHoi 06NacTi 3HaHb.

Ha  cooromwimmii  jewb  pospobneHo  Gesniy  aBTOMaTH30BAaMMX
iHGopMALIHHUX CHCTEM, B TOMY UMCII #f €KCTIEPTHHX, B AKMX peanizoBaHi dymxuii
OLIHKN MOTOMHOTO (hi3UUHOTO CTaHy MOIMHM, OOPaHHS METONMKM TpEeHYBaHB,
TiAGOPY PEXHMY XapuyBaHHs Ta iHIIMX OKAZHWKIB, AKi BIIHBAIOTS Ha disnummi
PO3BHTOK. ANl Ha nawuii wac ichye notpeba y po3pobui cuctem ¢ismunoro
POIBUTKY 3 BPaXyBaHHAM OCOGMMBOCTEH PO3BMTKY JiTeil, y SKHX BPaxosaHi He
Tinbku Gi3HuHi, a i ncMXoeMouiiini XapaKTEPHCTHKH JUKONAPIE PisHUX BiKOBHX
Kareropiit. Tomy y paniit po3poGui ocHosaMM 3apTannsM Gyno cTeopenns Gibin
inopmatiHol Moneni ocobucrichoi MoGinmeHoCTi WKonApa, ska 6 mo3Boanaa
BunTeMO ()iznuHOrO BUXOBAHHA NiNIOPaTH ONTHMANEHY CXeMy TPeHyBaHL IS
KOKHOT AMTHHM iHAMBIZYaTLHO, BPAXOBYKHM if NOTOMHMiI CTaH 370poB’s Ta
NCUXIYHOTO PO3BUTKY.

Tipy po3polui eKCIepTHOI CACTEMH OLHKH OCOGHCTICHMX XapakTepHCTHK
WKONAPIB Ha ypokax i3nunoro BUXOBaHHA Gy/H BMIINEHI pAl KpuTepiis Ta
cucrema ix GanbHoi ouimku, 3a sxumu GymyTs QopmysatHca iHAMBigyansHi
XapakTePUCTHKH KOXKHOTO mkonsapa. [lna craTHeTHuHOi OGPOGKM OTpMMaHiX
manux pospobneni Ta peanizoBani Momyni KpHTEpiiB Ta NOKa3HMKIB, AWHaMiku
AocmimKyBaHux  xapakrepuctuk.  JIns  opMyBaHHA  ekcniepTHOi  cHCTEMM
pospoGnennii monyns «Baza 3uaHb», AKuil BMillye HeoGXimHy acouiaTuBHy
indopmautito no awawisy eupinennx napametpis. Ha ocHosi excnepTHmX oLiHOK Ta
Mozienli  OCOGHCTICHUX  XapaKTepHCTHK BinGyBacThcs (hOpMyBaHHA NOTOWHMX
PeKOMenaill T po3BHTKY (i3UUHMX MOXKIMBOCTEH LIKONADA 3 BPAXyBAaHHAM
MHHYJIMX Ta NOTOYHUX NOKA3HUKIB CTaHy 3/10pOB’A, (i3MuHUX MOKIMBOCTEH Ta
MOTHBAUiH 10 NaHOTO BHAY AIATBHOCTI.
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TPUMEPBI UCITOJIE30OBAHUS KJAACTEPA HHA OCHOBE GPU

B nocneasee Bpems BCE  GOmbIyio  MONYJAPHOCTH ANIA  MPOBENCHHS
PECYPCOEMKHX  BBIMHCAMTENBHBIX OKCTIEPUMEHTOB #  Pacu€ToR MpHOOpeTaoT
rpaduueckue npoueccopst ~ GPU. 111K0Bast IPOU3BOAMTENBHOCTD COBPEMCHHbIX
GPU, paspaGaromaemsix NVIDIA u AMD, ma 2-3 mopsagka Beiue
NPOHIBOANTENLHOCTH  LCHTPAIBHBIX MPONECCOpoB. B cwazM ¢ oTuM  Juis
NOCTPOGHHS  CaMbiX  BRICOKONPOM3BOAMTE/IBHBIX  KOMNBIOTEPOB  CTamd
HeToNB30BaTh Kiacteppl Ha ocHose GPU. Tak mepeoe u TpeTse MECTO B CIHCKE
top500(Hoa6pe  2010)  3aHuMalOT KiacTepkl, nocTpoewnsie B Kutae ¢
HenonbioBanuem rpaduueckux npoueccopos NVIDIA, [lpu cosaanuu riporpavm
s rpaduueckux npoueccopos kommarnn NVIDIA mower Gbirh enosib3osana
senpopras Texonorus CUDA mnu kpocennatdopmentas — OpenCL. Tlpu
NOCTPOCHHM  KJIACTEPOB, YTWIM3MPYIOWMX TPOM3BOJMTENBHOCTS  [paduteckix
TIPOLECCOPOs, HEoOX0IUMBI rubpuause TEXHOJIOTHH, Hanpumep,
OpenCL(CUDA) + MPL, wau, 14 GOAbIEro HCNO/NG30BAHUS  BOIMOKHOCTCH
CPU, OpenCL +OpenMP + MPIL.  Hamm  paccMoTpensl  asa  npaMepa
wetonb3osanui  cBizkn OpenCL + MPl Ha mpuMepe JIMCKPETHOTO  KOCHHYC-
npeoGpasosauna (discrete cosine transform — DCT) u mMeton BrenpeHHOTO atoMa
(Embedded atom method ~EAM).

Jluckpetroe kocuHycHoe TpeoGpasoBanie NPUMEHSETCA B anropuTMax
oKkaTiA  uhopmauuu ¢ noTepavu, Hanpuvep MPEG u JPEG. Mnes
NpeoBpasoBaHUA COCTOMT B pasoucHWH M3OGDWKEHUA HA G7OKM TMKCENIOB
paavepom n*n u pacuére kodhduunentos DCT i kaxgoro u3 Gnokos. C
YUETOM  OCOBEHHOCTEH  ApXMTEKTYPhL —CHCTEMb, WI0GpaAEHME  Catana
PasBHBATIOCH HAMM HA HECKOJBKO 4ACTel, KOTOPbIE C HCNO/b30BanMeM (yHKuMi
MPI pacchuiamuch Ha y3iisl K1actepa Aia AaibHeiiuero ux pasbuenna Ha G/oku
nuKces1os pasmepom 4%4. O6paboTka nocienuux semonnanacs #a GPU. lanubii
noaxon mnossomer npoussectt DCT ana uioGpawenus pamepom 8192%8192
auKcenos u Gonee.

Jins MozenupoBanust nipoteccos quddy3nn u hasossix nepexonos B husnke
METaIIOB HCMONB3YIOT METO/1 BHEIPEHHOro aToma. LLIpoKkoMy pacripocTpaxeiio
3TOr0 MeToja MpPEMATCTEYET ero BhiCOKas pecypcogmkocts. Jlns pactéra
HCTIONB3YI0T KOMOHHAUMIO TApHOTO [OTEHUMANa, KOTOPBI HE 3aBHCHT OT
TJIOTHOCTH, W MHOTQYACTMHHOTO BKJIAJd, KOTOPHIA 3aBHCUT OT JOKANbHOrO
3HAaYeHUs TUNIOTHOCTH B TOYKE PACTIONONKEHHA MIYHMaeMOro atoma. B peanusauun
HaMU HCTIOJIF3OBANKCH PARNIMYHBIE CIOCOOH! NPEACTABICHHA CHOTEMBI HACTHIL JUIA
onTUMM3AUMKH  paboThl TpOrpaMMbl M y4&€Ta OCOGEHHOCTEH  apXWTEeKTypbt
TpaQUIECKHX YCKOpUTENet.
© A1.C.Jlaspusicrko, A.O.Borateipés 45
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MOJEJMPOBAHME INPOLUECCOB ONITUMU3ALIIN CUCTEMB]
VINPABJEHHS HAITPSPKEHWEM CHHXPOHHOI'O TEHEPATOPA

B Hacrosice BpeMs HA CyJaX CYIUECTBYET TCHACHUMA YBENMYEHNA Kak
CYMMApHOA  MOUIHOCTH  3JICKTPOCTAHLMH, TaKk M YBENWYEHHA MOMIHOCTH
QTACHLHBIX TOTpebuTEneii, 9T0 TPEGYET NOBLILERN GHICTPORCHCTBHR PEryNATOPA
HATIPAKEHNA CHHXPOHHOTO TrCHEpaTopa NPH PC3KOM HM3MCHEHHH Harpyskn H
YBETHUEHNA TOMHOCTH MOLIEPKAHNS HANIPSUKEHNA CYJOBOM CeTH. YKazaHHDIM
anawam yzensercs 3naumTennHoe Bmumanme. Hanpumep, ® [1] npenoxena
ONTUMH3AUNA CHCTEMEI PEryJIMPOBAHHA HANPIKCHNA CYNOBBIM CHHXPOHHBIM
resicpatopoM ¢ T1V-perynstopoM TI0 MHTETPANbHOMY KPHTEpHIO KauecTsa npu
OrpaHMEHHOM  Hanpskenuu  Bo3bywnmenws. B [2] npemnoxen  cnioco6
HMITYJIECHOTO PEry/iMpoBanns BO30YXKIEHMS CHHXPOHHBIX TEHEPATOPOB IMyTEM
M3MEHEHHMsS TPOJIOIDKMTENLHOCTH MMINYIIbCA TIPY HEH3MEHHOM Ko3gummente
dopenponkm.

1lenbio manHOH paboTH ABNAETCA MOME/MPOBAHHE NPOLECCOB ONTHMU3AUMHM
napametpos TIVI-peryiatopa Mpn pasiiHLIX PekHMaXx MIMCHCHHH Harpy3kn
reHepaTOpHOTo arperata, PCKMMEL (HOPMMPYIOTCA TaknM 0GpasoM, HTOGH BpeMs
BOCCTAHOBJICHUs M BEJTHUMHA NPOBANA HANPMKEHNA COOTBETCTBOBAIM 3aNalHOMY
NMana3ony 3Hayenuit. Moae/MpoBaHHe NTPOM3BOMMTCH C TIOMOLLBI) COBPEMEHHBIX
CPEeACTR NPOrpaMMHPORAHHS NHTEpaKTHEHOH cpenbt MATLAB ¢ Henonsszosanuem
nporpavvsoro makera Nonlinear Control Design nemnciinoii MHoromepnoit
ONTUMH3AUMK B YCIIOBUAX NEONPENENEHHOCTH MeTonoM MonTe-Kapno.

KoMINBIOTEpHOE  MOJIEINPOBAHKE  MEPEXOIHBIX TIPOLECCOB B CYAOBOM
CHHXPOHHOM TEHEPAaTOpE OCYIECTBIIACTCS Ha OCHOBE MATeMaTHyeckol Moaenn,
paspaboTaHHOil Ha OCHOBE ypaBHCHHMH 00OGUIEHHON DNEKTPHYECKOH MallHHBI
Tapka-Topesa [2], ypasHenuii BHyTpeHHeR 3.LC. MCKTPHYeCKOl MalHBL,
YPpaBHEHHI Harpy3Kku reneparopa.

Pe3ybTaThl KOMNBIOTEPHOFO MOJENMPOBAHMA MOTYT GbiTb MCHOIB30BaHbI
JUISl QHAM3A PAVIMYHBIX PEXUMOB PAaGOTH CYNOBBIX CHHXPOHHBIX TEHEpPATOPOB
GECKOHTAKTHOTO ~MCMONHEHMA C  LENbIO  BLIGOPA ONTMMAlbHBIX HACTPOEK
PerysTOpoB.

1. OmTuMmsanvs perynsTopa ROIGYKICHUA ABTOHOMHOTO CHHXPOHHOTO TCHEpaTOpa, —
[Dnextpoussiii pecype] / JI B. Bumnescxuii, A. M. Bepemennux. ~ Pexona noctyma:
hitp://www.nbuv.gov.ua/portal/natural/Emeo/ce_60/4.pdf.

2. Anaes B.B. Pacupenenenne peakTHBROli MOMHOCTH B cyR0BOIi 3CKIPOdCPIETCCKON
CHCTEMC TIpH TMIIYILCHOM DCry;MPOBAHMA BOIOYAUCHUA CHHXPORHLX TEHEPATOPOB:
miccepTauns Kkany, Texn. mayi: 05.09.03:ammuena 23.01.04.0 yrn. 12.05.04/ Anace
Bukmop Bacunseeus. — Cesactonons, 2004, — 168c.

3. DAEKTPOIHEPIETHIECKHE YCTAHOBKH 1 CAJIOBaA MICKTPOHTIKA TPAKCTIOPTHHIX CPRCTS
[100 ped. J0.A. Jlycomexozo). — C.-1L: Dmop, 2001, — 384 c.
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11PO MOBY/I0BY POGACTHOT'O KEPYBAHHSL
JUIsI MEXAHIYHUX MOJIEJIEA POTOPHUX CHACTEM

Po3poGrsioTees  anreGpaitii METOIM [HTEpBATLHOTO amanizy nobyaoBa
POBACTHOTO KepyBaHHs MHIHHUX IH(pEPEHILIATEHIX CHCTEM JIPYTOro NOpHKY

j+Lg+Ng=Fu, Q)

ne qeR,, weR,, L, N, F - iutepsanoui Matpuui posmipis mxn. nxn,

nxm BignosigHo, f(g.d,t) = Ftt, u —BEKTOp KepyBaHHS.
Jins cuctems (1) poGacTHe KepyBaHWA WYKAETBCS Y BHIWAL MHOKHHA
peryATopis
w=—RB' %, B=[0.F], )
aKki 3abesnedyioTs onTuManbHy crabinizaniio cucremu (1) 3 KBampaTHITHHM
KpuTepiem skocTi

0" 20, 0<ReR,

mem

](x,u):?(,\leMlTRu)dl. 0=
o

Jlns kepyBanns (2) UIyKalOTheA 3OBHILOH OuiNK¥ MHOXMHM X , TobTO,
CTABMTBCA 3ajaua 3HAWTH iHTEPBANBHY MATPULIO ){,,v,=[£m;)(m], Axa

R'BT X %

BKmoMae Muoxkmny X . 3opHiumi ominkn X, i kepypauua u=
3a6e3neuyloTh CTIHKICTS Gkl CLmpioi» MuokiHH cHetemu (1), ockinbku Koy

MICTHTE I0IATKOBI PO3B’S3KY 10 Bi/IHOMICHHIO 1O MROMUHA X .
Bripas (2) 3804HTHCA A0 BUTNATY

u=-RETLE], X )
e kBanparHi iHTepsanbui matpnui X, , X3 BUIHAUAIOTECH Yepes rpanini:

o = fim Fot8) = Jim 230, i T2,
i Jim X0, i,

im X3(k)=| li im X3(k) |-
Ky i (k) Lh_rf;xatk),klm a( )]

JIN% 3HAXOIDKEHHA HUXHIX OWiHOK X,, X3 Ta sepxuix ouinok X2, X3
inTeppaneiux Matpuus X, Ta X, 3aCTOCORYeETHCA iTepalifinmii mpouec, Ha

KOJKHOMY KpOL(i IKOTO PO3B’A3YETHCH J(BA MATPUIRUX piBHsHHR THITY JIAnyHOBA.
EdpexTuBHiCTE METONY AEMOHCTPYEThCA HA MPHKIAAI POTOPHOI CHCTEMH 3
iHTEpBAILHIMH MATPHLAMH TIOTEHUi2/IbHUX TA HEKOHCEPBATHBHUX CHIL.

© AM. Axinyito, B.O. €proMetko a7
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TTPHMEHEHUE METOJIA SAFT B 3AJJAUAX JMATHOCTHKH
M3EWI N3 CTPYKTYPHO-HEOJJHOPO/IHBIX MATEPHAJIOB

Tonyuenne  w3oOpakeHuit  mamenwi  u3 CTPYKTYPHO-HEOAHOPOIHEIX
MATCpUANOE  OCHOBANO Ha pasNMUHLIX  METONAX  YMETpasByKomoro (Y3)
sonpuposanns.  Tlpobiema  MHTeprperaumn  nomywenmbIx n300paxeHmit
SAKIIOYACTCA B YCTAHOBJICHNM  OTHOCHTCIILHOTO  MOMOKENHS  OTAEABHBIX
paccenBateneii Ha noBEPXHOCTH ¥ BHY TP MCCeayeMOro uanenus. C 370M Lembio
B 3ajla9ax Y3 MarHOCTHKH HCNONB3YIOTCS PasiTuHble aNrOPUTME], H3BECTHBIE B
AuTEpaTYPE KaK pasmutbie MoxuUKaumH Merozia SAFT [1].

Lensio nanHoii paGoTsl sBnseTcs Miyuenne ocobeHmocteii NpUMEHEHMR
metona SAFT B 3a7auax yibTpassyKoBO# HArHOCTHKY M3jenii H3 CTPYKTYpHO-
HEOZIHOPO/IHEIX MaTepHanoB.

Tlpouece Y3 AnarHoCTHKA COCTORT M3 coie/yomuX cyBnpoueccos: nomcka
ObHapyxenns NehekToB; MIMEpeHus MX KOOPAWHAT, OnpelencHns  paiMepon
AeeKTon U MX QOPMLL; A TAIOKE OUECHKM KAuCCTBA MCCHENYEMMIX M3gemnii m
OOPMACHUS PEe3y ILTATOR INATHOCTHYECKAX RLIBOOE.

Meton SAFT nossonser nonywuts wndopmaumio o NPOCTPAHCTBEHHOM
PACNPEAICNIEHHN OTPaKaTENeii B CTPYKTYPHO-HEO/HOPOIHOM NOAY POCTPAHCTEE
NOMOIUBK)  MATPHLBl  KOHEWHOrO WYHCHa TouewHBIX Y3 npeobpasosatencii.
Marepuasikl, oGragaiomme BLICOKOH HEORHOPOAHOCTHIO BHYTPEHHEH CTPYKTYpsI
ABIIFOTCA CIOKHBIMA OGLEKTAMH KOHTPOJIA, TAK Kak KPYyIHO3EpHHCTA CTPYKTypa
MAaTepHana TOPOXKIAET CHIBHBIA CTPYKTYPHBI 1IYM, YPOBEHb KOTOPOro Tem
Gonbitie, vem Bbilie WACTOTA 3OMAMPYIONIETO CHrHATA. Tlpnmenenne pasnuaHeIX
AITOPHTMOB 0GPaBOTKN CHIHATOB, HANPaBREHHLIX HA YTOUHEHME B3aUMHOTO
Pacnonokenns JeeKTOR MATEPHANOR, CHWAAET MOTPELIHOCTH onpeneneHns
pacionoxkerus u  dopmnt  nedexron [2], noseumacr sddextuBHOCT V3
IvarHOCTHKN.

TlposenewHoe mccienopanne BosMokHoctel Metoma SAFT mossonuno
BBIABATE OFpaHMYEHMA 06NACTH €r0 NPUMEHEHNs M yCTaHOBMTH HanpasieHns
PpaspaGoTKM HOBBIX aIrOPHTMOB OGPAdOTKM CHIHANOB NpH  pelleHHH 3ajay
KOMMLIOTEPHOTO - MOJIENMPOBAHHS TIpoleccoB o6paboTku V3 curkaios npu
JAMArHOCTUKE PasTHYHLIX W3/ICIAN U3 CTPYKTYPHO-HEOAHOPOAHBIX MATCPHAIOB,

1. http://www.bnti.ru/showart.asp?Ivi=&aid=465

2. Epwonos H.H. Teopus 1 npaxTuka ymstpasmyxosoro xontpons / H.H Epworos. — M.:
Maunsoctpoenne, 1981, ~240 c.
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APXUTEKTYPA HEHPO-®A33M IIPEJUKTOPA
CKOMITPECCUPOBAHHBIX JIAHHBIX

3amaua CKaTMA  (KOMIPECCHHM) HHOOPMALMH COCTOMT B YMEHBUICHUM
KOJNKYECTBA XPAHHMBIX WITH NEPEABACMBIX TAHHBIX ¢ BO3MOKHOCTBIO HX TOJIHOTO
BOCCTAHOB/IEHHs (/eKoMIIpeccun). [IpUMEHEHHE MHOFOCSOMHOI HEHPOHHOI CeTH
1O3BOIAET MOy HTH HOBBIC PEIICHHA 1A KOMIPECCHM ¢ noTepeit (c gonycTimolt
yTpaTOift OMpEAeNeHHON WacTH MH(GOPMAUMHM) TPH  XOpOWHMX oBobmarouux
CTIOCOBHOCTAX M OTHOCHTENLHO BHICOKOM KO3 hnumente KoMnpeccuu.

OcOBEHHOCTs [IPSIUIOKEHHON apXWTEKTYPEl MPOTHO3ATOPA 3aK/louaeTes B
OOBCMHEHIH APXHTEKTYP MHOTOCIORHOTO TepCEITpORa M IpOTHO3MpYIoLeH
Heiipo-(pazsu cetw BCTpedHoro pacnipoctpanenus (CBP). B ofuem cnytae He
CYLIECTBYET TEOPETHHECKOTO OTPAHMUEHHS Ha KOJMUECTEO COCB B NIEPCEIITPORE,
OIHAKO HA MPAKTHKE WX OOLIMHO TPH. BHIIO NOKA3aHO, 4IO TPeXCMOiHA CeTh B
3aBHCHMOCTH  OT  (QYHKUMW  AKTMBAUMM ~ MOXeT  GBITe  YHHBCPCA/BHBIM
ANNPOKCHMATOPOM, PELATh 3ajauy Kraccudukauuy v Tak gance. Bee Hefponb!
OIHOTO  CfIOSi  OJHOHANIPABNEHO CBA3AHBI C HEMpOHAMM CMEKHBIX Cfioes. B
TPEXCIOHHOM TIepCENTPOHE HEMpOHE! OGLEMHCHD! B TOCICA0BATCIBHO CBA3AHHLIC
cnon. HelfpoHs! BXOIHOTO CHOSt HE UPOMIBOJAT BHIMHC/ICHHH, 2 TONBKO MOMAIOT
BXOHKIC CHPRATEE K HEHPOHAM noA |, KOTOPbifi HASHIBAETCR MEPBHIM CKPBITAIM
cnoem. CeTs BCTPEMHONO PACTIPOCTPAHCHNS PACTIONATACTCA MApAIENbHo Clowo 3
(mEKOMTIpeCcop), NOMyHas HA BXOJ| BEIXOHbIE CHIHAMbI CIOA 2, OCYUIECTBIIIOWIENo
HENOCPe/ICTBEHHO  KoMnpeccio jianubix. B CBP s KauecTe KiacTepusatopa
wcrioneayetcs aroputm FCM ¢ monuduimposansbiM odyuenvem no Besneky, a
TaKoKe UCOB3yeTca ciIoli Heo-passu Heiiponon (HOH). Tporuoss! BuaMcazoTC
TyTeM BBIMMCIEHHs 3HAYSHHH BHIXOANBIX cirranos HOH 1 spraucienust 3HaueHMH
YPOBHEH MPHHAIEKHOCTH TEKYWIEro HAGMOEHNA K KIACTepaM, OMpeeieMbiM
BECAMH HE/POHOB CJOA KIACTEPH3ALIMM, M DAHAKMPOBAHMA STHX 3HAueHHid 1o
COOTBETCTBYIOLIMM CTEMEHAM NPHHAIEKHOCTH HA BHIXOMAX CIOA KIACTEPH3ALMH.
Crenyet 3amMeTHTb, 4To Ha BX0J CBP 110/1210TCH MPE/IBAPHTENHHO CHKATHIC AaHHBIE.
MMocnennuit cnoil (ol 3) ABAAETCA BHIXOAHBIM CIOEM, B KOTOPOM BO3HMKaeT
peaKiusi CeTH.

OByueHne TEPCENTpPOHa MOKET GhiTh OCYIIECTBICHO C HOMOLIBI0 MOGOH
npoLeypbl 00pAaTHOrO PACHpOCTPAHEHHS OWMGOK C TeM OTIMUMEM, 4TO B
xauectse oGyuaromero obpasa d(k) MCUOMB3YeTCA caM BXOMHOM CHrHan x(k),
nomiexauit oxarmo. Jlna obyuenns ke cnos HOH s CBP wucromssyercs
PEKYPPEHTHBIA METOQL HANMEHBLIUX KBA/IPATOB.

PaccmoTpeHHas HelipoHHaR CETh UCTIONE3YETCA B 3a1aax NPOrHO3UPOBAHUA
NPOLECCOB MOTPEBIEHAS dNEKTPHYECKOH IHEPTHH.
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MOJAEJIOBAHHS EKOHOMIYHHUX ITPOLECIB .
HA TIPUKJIA /Il KATUTAJIOBKJIAIEHD ¥ IHHOBA LT

B Ham vYac HC MOMIMEO NpEACTABNEHHS Gyb-sikuX JaHnmx abo
pesynsTaris 6e3 3acTOCyBaHHA 3arabHOHAaykoBHX ab0 X cneundiunux meromis
nocmimkenns. 1o po  crmewupiunux MeTomis, TO WITKMM NpHKIAoM €
MOJEMIOBaHAS, A CAME, MOJCMOBAHHA EKONOMIMHMX HayK, TAKMX K MaKpo-,
MIKpOEKOHOMiKa, eKoHOMiuHuii aHaniz ta iwmi. Bimomo, mo mikpoekoHoMiuHe
MOJIENIOBAHHSA — OCHOBHA CK/TAZIOBA EKOHOMIKO-MATEMATHIHOTO MOAETHOBAHHS.
Hepapma, y 1994 p. HoGeniscbky npemiio onepxann ikon Hew (CIUA), Jxon
Xapcansi (CLUA) i Peiiuxapa 3ensten (Himeuunna) 3a Teopemunmii ananis
KOHKYPEHTHOT 0BEIiHKH | YMOBH CTpaTeril.

13 crioBMMKA CYuacHOT exOHOMIuHOT Teopii Makminnana (1997) sifomo, mo
npouec Texuiynnii Helitpanyunii N0 Xikcy, AKINO BiAHOWIEHHS TPaHWuHOrO
NPOAYKTY KaniTamy 70 FPaHAYHOTO NPOAYKTY NPAili 3AIMIIAETHCS NOCTIBHMM, a
OTXKe, He 3MIHIOETLCA YaCTKa NMPOAYKUIi, W0 npHNanae Ha npauo (Ta Kamivar).
THIIMMHA  CHIOBAMM, BeNMMMHA NOXONy BHM3HAuaeThCA HOGYTKOM BMPOGHWUOL
yHKuii Big 00’eMiB OCHOBHUX (JOHAI Ta TPYZIOBHX PECYpCIB Ha My bTHIRIKATOP
nporpecy, Wo AEMOHCTPYE eeKTHBHICTL Pecypeis, UI0 3aTPauyIOTHCS Ha HAYKOBI
HOCHipKERHs (NOTOUHMI cepeailiil PIBEHb TEXHONOTIYHMX JIOCATHEND), 110 B CROK
uepry mpeactaBnennii sk (GyHKUis cymapHOro 0G’eMy KaliTANOBKIANCHE B
HayKOBO-TEXHIUHMI1 CeKTOp (HayKOBMit noTeHuian).

BpaxoylouM  BMIU€3aIHAUEHE, € JONUTBHUM  3MOMETIOBATH  CXeMy
edexTusHoro  inHoBauiiiHoro npouecy. Came 3MOMeNbOBAHA CXeMa ans
iHHOBALIfiHOrO TINNpPUEMCTBA [HO3BONAE MNOACHATH, 5K 32 KOPOTKMH vac
PE3YNLTATH HAyKOBMX MAOCHIKEHb BINIMBAIOTH HA TEMIM POCTY TIPOMMCIOBO
MiANPHEMCTBA @ TaKOK BUBUMTH 3B'30K 3 e(eKTHBHICTIO KalliTANOBKIAneHb y
PO3BMTOK i MINTPUMKY WaykoBoi Gasu. Came ue, MOXIIMBO, Ha Hallly IyMKy
CIPUATAME PO3RUTKY IHHOBATHKM B Halll Hac.

1. Ipuweea HB. Tlocrpoewne mporwommofi MOJGTH AWHEMWKH TH  GHPKEBHX
HHCTPYMEHTOR C TIDHMEHERIIEM (IpAKTATLHBIX MCTOIOR TEXHICCKORO aHATH3A OHIOBOTD
punika / H.B. I'puoneea, J1.C. Muxainosa /| V MexnyRaponnas waysno-npaxtideckas
Kordepenis - Bopones-2009. U.1,- C. 241-244.
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VJIK 004.942
O.1.Kanuta, HTYY-KIL, Kuis
MO/IEJIOBAHHS BAPOBHUYOIO [IMKJIY HA OCHOBI CMO

CMO - e CHCTeMa MacoBOFO  OGC/YFOBYBAHHS, KA BUKOHYE
OBy rOBYBARI BHMOT, MO HATXOMATS 710 Rel. OSenyrosysais sumor y CMO
NPOBOAUTECs 0OCNYTOBYIOMMMY punaamy. Knacwma CMO MicTuTs 8it oanoro
[0 HECKIHYEHHOTO UHCHA TIPUIALIB.

Merta po6OTH — iHTerpaiis CHCTEMHM MOIE/MIOBAHHA Ta QHANiZY “epr
BUPOGHHMOr0 UMK 3 ICHYIOHOT CHCTEMOK) KEpYBAHIE PECYPCaMil MiNPHENCTBA.

B poboTi MOAEMOETECA BUPOGHNUMA UMK 3 METOK BUABJICHHA BY3bKHX
MicHs Ta HajaWHs pEKOMEHJANiil wono X ycyHenns. B HapeseHoMy upHKiani
BHPOGHMUMI LUK CKNANAETRCA 3 3-X CTamliB, UEXis, wepe3 Aki KokeH BUDIO
MPOXOLNTSL B 3afaHiit nocninosrocTi. Hexait wac 06poGKM JeTani B KOKHOMY UEXy
50, 70 Ta 40 xumuH, prc. 1. @

Po3rstHyT0 2 ANBTCPHATHBHI BBAPIANTH.

Puc. | —BupoGririoro wwar y sarstigi CMO
1. Tlponyckna 3naraicts CMO:
X =Nys/Ten = 10/760 = 0,13158
2. MakcumankHa JJOBKHHA Yeprd — 3

Ilicns amanizy BMABAEHO By3bke Micue Ha 2-My eTali, repes e Wi uac
BUPODHMHOTO LMKNY BUHUKaE 4epra. [IPONOHYETHCA BCTAHOBAHM UIE Ollinu
KOMIUIEKT ofnaguauHs /s o6pobku Ha 2-My eTafi NapaiesbHo A0 Bke
icHyI040r0 KoMITTEKTY (puc. 2).
Bapiant 2: 50-2x70-40

Bxi

Prc. 2~ AJTbTepHaTuBRsi BADIaHT TIOGY KORH BUPOGHWOTO HUKITY
s ap 2
1. TIponycsa 3xatsicts CMO:
X = Nog/Ten = 10/610 = 0,1639
2. MakcumanbHa oskuna yepry —0. .
TakuM YHHOM BATIOCH 3MEHLUHTH YEPTY Ta MiABULATH MPONYCKHY 3/ATHICTE.

1. Tomawescokui B.M, “Momemonanus cucrem™, 2005 p.
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€.A Tlpnuena
KOPIIOPATHBHI MEPEXI

Po3pobka Ta nNOCHKEHHS METOMy pO3paxyHKy uacy TpaHcakuilt B
PO3NOAINEHNX KOMI'IOTEPHHX Mepexax NpH ToGynoBi iHpopMaliimx cnerem
nianpuemcts. CHOpMynbOBaHY HOBY Y BHIIAMI IIECTH TIOCHIZOBHO NMPALLOKHMX.
By3niB nepenayi inopMallii TepHTOPIANEHO PO3NONINEHA KOMI'IOTEPHA MepeXa
(TPKM).

3ampornoHOBaHO  METO PO3PaxyHKy 4Yacy TpaHCaKuiii B po3moaineHux
KOMITIOTEPHUX MEPEXAX 1pH 1106y 10Bi iHopMaLLIHNX CHCTEM NIANPUEMCTE, 1O
3abeanedye noTpiOEwit pisenb sxocTi mepenawi indopmauii  TepuropiansHo
posriofiiiena Komm'iorepra Mepexka (TPKM) Moxe SyTn npencrasiena y BRI
IECTH NOCNIA0BHO NPALIOIOUNX BY3/IiB.

Meroro poGoTH € THABNNIEHHS eleKTHBHOCTI YIIPABNiHHA KOPNOPATHBHUMH
MEpexKaMy 3a PaxyHOK BIAOCKOHANCHHS METOJY PO3paXyHKy uacy Tpamucaxuili B
PO3MOMLINEHHK KOMIIOTEPHHX Mepekax TpH nobynosi indopmauiiinux cucrem
NiAnpHeMCTs.

TlpakTHuYHa WIHHICTh OTPUMAHMX pe3yNLTATIB NOMArac B TOMY, WO
BHKOPUCTAHHS 3aNpoNIOHOBAHMX B aucepTauiiiniii pobori Metogis Ta anroputmie
J03RONISE BMPILIYBATH 3a1aui MOKPALIEHH® AKOCTI mepenadi inopmauii B
icHyIOuMX KOPTIOpATMRHHX Mepekax 1 nojanbwidi onTumizauii mpu noGynosi
HOBHX KOPIOPaTHBHIX MCPEX.

Takum UWHOM, TIPH MaTMX 33BAHTAKEHHAX [OUINBHO 3aCTOCOBYBAaTH
KOMyTATOpH Ta” ULUO3H 3 ONHOPINHOK CTPYKTYpOI, 100 103BONSE ICTOTHO
IMEHINTH MaTepianbHi BuTpatH. KOMYTaTopn Ta HNTIO3H 3 HEOIHOPIAHOW
CTPYKTYPOIO ZIOUIIBHO 33CTOCOBYBATH NPH 3POCTAHHI BiIHOCHOIO 3ABAHTAKEHH
KoMyTatopy Ta munosy sio 0,6 i Gimbw y 3B'A3Ky 3 iCTOTHWM 3pOCTaHEAM
a6COMIOTHOT BenuMHM HaCy Tpansakii.

1. Tnuoseys MM. Tienextyatizaia Hapyanisi B TencKoMymikauifmmx chcTemax
cramiinoi ocwiti // Bichmk Kuiscekoro ynineperrery. Cepis: pisuko-Maremarnuni
naysan. —2002. — Ne3, — C. 183-188.

2. Kynaxoa 10.0. Cnoci nonepeausoi ouinks  intencusnocti niotoxis » mepexax //
BMIpIORATLHA Ta OBHICIIOBATLHA TeXITIKA B TCXHOMOTIMMAX TPOIECAX. —~ XMCALHMIKHT,
1998. - Mel. - C. 154-156.

3. Cepeieno 1.B. Tndopmarha Ta koM ioTepii Texnonori
Sl

4. Ipuyena E.A. Cactemarnsanis nanx. /f Tencxkom 2010 -Nes, -C.20-24.

5. Ipuyena E.A. Tomyxona onmisauin SEO. // 36ipmix BH3 BMYPo «Yxpaina» 2009.
- C151-160.

~ K.: Hayx. aymka, 2004, —
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AM., Kopueer, XMeJTbHHUKHIA HALMOHATbHBIA YRHBEPCHTET, 1. XMEABHUIKHI

YUCJHEHHAS PEAJIMBA LS HHTEIPAJILHBIX THHAMHYECKUX
MOJEJIEH IOCPEACTBOM AJAIITAIIMU METOJA KBAJIPATYP

Tlpumenerue Metona HeroTona-Kantopuswsa JUIs PeIleHUA MHTCrPaNbHEIX 1
MHTErpO-IN(BEPEHIMATLHEIX  ypasHetnii  TPeOyeT  BHMONHEHUA  CAOXKHBIX
TPSABAPHTENGHBIX  IKBUBANCHTHBIX  Mpeofpa3oBaHuMii  MCXOHOH  MoaEnH.
TTpe/UIaracTes MeTojl KOMITLIOTEpHON peanisati HHTErpo-niddepeHHansHix
MOJienei, OCHOBANHBIA Ha ABTOMATMYCCKOH ajganTalli¥ MeToNa KBAJpaTyp K
PELICHUIO HHTErPO-AudPepeHLranbHLIX yparHeHuit Bula

)+ z: 6= 76+ s, 6o s s, m

NyTEM NPOrpaMMHOI PEanHIaLiK JKBHBATCHTHBIX HPeoTpazoBanHHUit.

AJTOPUTM METO/IA 3aKITIONACTCS B CIIEIYOIIEM:

1. Hcnonsiys Towpectso Jlarpatka, nporpammio GopmupyloTes aapo v
NIpaBas YaCTh IKBHBANEHTHOTO MHTErPANLHORO Y PABHOHHUS:

(5,6 = K30 o) St

IS

w(x):/<x)-"§'m,(a>

rae vy (x)

)., 0)= [ e S A0,

1.

2. OcymecTB/isIeTca peHIeHHe [OYYEHHOTO WHTCTPAJRHOTO  YDABHCHUS
METOZIOM KBajpaTyp 1o gopmynam

)=o)+ 3 sl

—y )y

)=S e S E = ey
) I;)Ak (n_ ) i) ; [y (). J

Tlpu 5TOM HA K@KIOM INare, JUis HaXOKIEHWs DEUICHWS HHTErPaTbHOTO
YPABHCHUSA B TEKyUIeH TOUKE, PEILIACTCA HEAUHEHHOE AIreGPANIECKOE YPUBHEHHE.

3. Hcniosnnays Hal/ICHHOE PEICHHE HUTETPUIBHOTO YPABHEHHS, BEMHCIACTCH
petieHte HCXOIHOTO HHTerpo-IHdhepeHnantHOIO YpaBHEHU.
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TLB Mapkesiy
JIOTIYCTHMUIT NEPETTH NATYKOP/LY HA JOBKIHI XBIJI 1550mm

3aryxanhs - BTPATH ONTHUNOT eHEPril CUrHany il uac NPOXoIPKEHHA CBITIA
N0 BONOKRY, SalekuTh Bl JOBKMEM  XBHAI  A(um). B cywachux
TenexoMyHIKAUHHAX CHCTEMAX BUKOPUCTOBYIOTH TPH miku Xsnih 850, 1300,
1550 HM, OCKIJILKM TYT HOMIMHAHAS TYT € HARHWKUUM.
TloBHa BTpaTa NOTYXHOCTI CHPHATY B ONITHIHOMY BOJIOKHI e CyMa Jukepe,
WO CIPUHMHSIOTE 3aracanil. 110 MOKHA BHpasnTH Gopmynolo
Oy =y + 0+ Ay Ay, +ay (AB/kM),

He: @, - PelNCeBChKe Po3ciioBanks; @, - Po3ciloBanHs Ha edeKTaxX BONOKHA;

Qg - NOPMMHANNS, CNPHUMHEHE JOMILIKAMH Y BOJOKHAX; (&, = NODIMHanHs

MATPHIICIO KBAPLOBOFO CKNIA; @), - NOIIMHAHHAA Ha MAKPO- T8 MiKPOBMTHHEX.

Tlpn excrnyaraiii ye 10TOBOFO ONTHUHORO BOJSOKHA MM He 3xathi
BILIANYTH Ha TAPAMETPH @y , Oy, Clygy + Oy, | TIOPIMHANNS B WHX S2/IMWIACTHCS
CTaIMM, Ok TpobAEMY 3i 30ITEIICHAAM 3aracaHis YacTo BUHAKAIOTH BHACIIIOK
IMCHINEHNS TIOTYKHOCTI ONTHYIIOO CHINANY HA BMIMHAX TIPM (IpOKIamanii
'eEysauis,  Brpath  Ha  nepernnax  ONTOBONOKHA  BPSMO  NPOHOPNiHHi
exp(—R/R,), e R ~ patiye Burnity BoJokna, Re —=KpHIRHiMIE pajliyc BArKIY.

B onnoMoiosoMy BooKHT 3a3piuai Re=0,04MM, a a7ke il RTpaTH 11a 3rHIax
HaxsBMATNO Marm, i R>3Mu saracanns pisne 0,01 1B/, Ounak 1i nokasumkm
€ XapaKTEPHIMM THIbKH U1 NE3AXHICHIX 30BHIINLOI0 0BONIONKOI0 BosokoM. B
HAIIOMY BUTANAKY MCTOK) AOCAIUKEHHS € NOKa3aTH 3ajiCkKHICTL 3aracanHs Bij
paniyca neperuiy B onTnunoMy narakopai Tary SM, skuii BAKOPHCTOBY €ThCS 11718
Clnojiysenna 3 oGNajHannsM i Npoknagku B Tuxadax, Jie BOHO posmiuleHe Ta
3A3HAE 3HAYHAX 3THIB, 110 CHPHUBHSIOTE 301IbIIEHHS 3aracalils B CHCTEMAX.

Bumipiosauns  nposopmsioch  Ha gowiadi  xputi 1550 M. wo
BUKOPHCTOBYETLCA B cnetemax DWDM, CWDM Ta cHeTemax mupoKocMyroBoro
HoCTy Y. PesyabTaT npoBeACHIs BIMIPIOBaE HaBECH] NIDKUC

N alslel7fslotwl, " |
L2l s 2 s i

Riew) | 15 | 14 [ 13 [12[1Li] 1 [09]08]07[06[05[04]03]02

jo(aB) | 001 | 002 [ 003 {00 0207 [ 1 [22[41[07[18[37 ] 48] 63

*-1IpY NOAANBIIOMY 3MCHIIICHH] pajiiyca NoYKHAE BTpadaTncs Gopma Kpyra.

Pazom 3 tum Gysio BHABJICHO, 1O Nicas jocsrnenns R=0.2 oM, y Beix
BHIGJKAX TECTOBAHWX NATUKOPAIB, i MPH TOBEPHEHHi iX B mowarkoswil ctam,
SHAYCHHA 3ATYXQUNA CTAN0 PIBHAM NOYATKOROMY 0=0,01)1b.
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MICT

B. L. Howsait. Mojiens NPHIEATTA pilicks B CHCTeMi ypapninma akicTio
nosiTp.

A K. T'mpanora. Meronuka paspaborkis pekoH(UIypupyeMsix
MPOLECCOPOB 3aKPBITHA HHGOpMAT

B.O.Aptemsyk, A.B.Slumims. TIpusaati acuekTs sMKOPHCTaHHA
indopmauiiiHO-aHANITHYHOT CUCTEMHU EKOJIOrO-eHEPrETHHHOIO

MOHITOpHHTY
KM. Kiuiouka. MeTon inenTnaixaiiii e1exTpunsx kit Ha ochoni
iHTErpanbHuX MHAMITHHX MOJENeH

A.B. Xunbuos, [1.C. Copokuti. OnTuMu3aLus MarHUTHO#H CHCTEMBI

JIMHERHOTO IBUTATENIA C TOCTOAHHLIMH MATHUTAMH TPANeUMEBRAHON
opi...
A.B.Maegckiit. O505ueH e TOrMCTUYECKOI MOAEH ANHAMUKIE
NOMY LA ..

JLB. Mocentosa. O peliieHHu HeAHCHHbIX MHTErPATbHBIX Y PABHEHUH
®pearonsma-Ypeicowa [ poga B cpene Matlab ...
P.B Kpusakoscska. [fiarpama Bapiautis BukopucTauns iHdopmaniftos

CHCTEMH OLHKH | KOHTPOITIO PU3AKIB LIKI/IMBHAX BIUTHBIR EHEPrETHHHOT
CHCTEMH Ha ROBKIUIA ...

A.H.Taennenixo, A.C.ITorenxo, B.B.Iopoues. Pa3paborka cucremsr
TPOTHROICHCTBHA YIPo3aM Ha OCHOBE JIHHAMHYECKOTO
niporpaMmuposanns «[Tpodums-15...

10.B. Maxyxun. KnaccHHKauna # aHanu3 MPUKTAAHBIX BEMHCTATEIBHBIX
METOJIOB ¥ MX NPAKTHYECKOE PHMEHEHUE [UTA PEIICHUS A
PUIMUECKOI FAHATH OCOGO BAUKHBIX OTBEKTOB ..

. A. Bepnaub, OGuucioBanbia peasizauis METORY BUPOUKEHUX SAED
TP Po3’ A3aHHi HTErPATHHAX piBHAHY BONKTEPPH ..
M.10.Casuenxo, J.IT.TIetpynieko, O.A Uemepuc. Metox pospaxyHky
HecTauioHapHHX peskuMis B Ninilail gimapui TpyGonporoay

B.A. Kyuaes. Ananus pe3y/IbTaToB HCCIIE[IOBAHHA ABY MEPHOTO
Pacpe/IeIenus HMEKTPO/IMHAMHHECKHX yCHITHil B CHCTeMe
KPUCTANTH3ATOP-ABYX0OMOTOUHEIK OMIT ¢ HESBHEIMH MOMOCAMH HA
OCHOBE MHTErPAILHLIX MOJEACH IS CHMMETPHHHbIX COCTABJITIOWHX ...

A.JL Tlanaciok. AHaniz METORIB KPUITOrpadyiuHIX TOCHIfDKEHD B
peasnbHOMy gacy. e "

B. M.BynzibiKoB. DNEKTPOTEXHUMECKHE AHATIOTHH TIPH YIIPABIICHUN
MHGBOPMALMOHHOI Ge30MACHOCTBIO OPraHU3AIH

w
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[image: image23.jpg]P.JT.Tepacumos, B.B.Moxop, B.B.Llypkan. I1Tinxia o Ruspavenns
sanexHoCTi Mix iMOBIpHICTIO peanizauii 3arposn Gemexy indopmani ta
BEJMYMHOIO 3GMTKIB 38 YMOBH HE[IOCTATHOCTI CTATUTHYHUX JaHHX .

T.A. Vanenos, O.M. Jlamumuenko. Bupienua saia4 Teopii posicianis 3
BUKOPHCTAHHAM Napale/bHIX ANTOPUTMIB Ha KIIACTEPHMUX CHCTEMaX
JLT. Jlitenuayk, O.M. Jlannasaenko. Monens GaratoareHTHOT cucTemm
BUIIYYCHHS 3HaHb 3 HECTPYKTY POBAHHAX [kepe indopmanii

O.A. HakoReuHas. ANTOPUTMBI PELIEHHs 3a/1ay JOKALUM NCTOYHUKOB
AKYCTHUECKOH IMHUCCHU

C.IO. TIpoTacoB, IHTerpanbHi 3aieKHOCTI MiX BXiZIHMM Ta BUXiTHUM
CHrHAAMA IMHAMIYHIX 06'CKTIB 31 SMIHHUMM NapaMeTpamMu

A.J1. CMHpHOB. ANITOPHTMEI pacTapa/IeNnMBaHus WAKIIOB...

0.0.Tlonos. lnentndixauis napamerpis Moaudikosanux moaenei MaraTe
1 K-moneni PoGeprca s BH3HaueHHs TEXHOPENHNX HaBaHTAXEHb HA
armocdepy M. Kuesa

C.B. Mapuenko. MatemaTi4#a MOJENb MPOIIECY C/ICKTPOHABAHTAKCHHS
oprauizanii

0.B. Hazapesuy. BujtineHHs TPEHIOBHX CKITAJI0BAX HaCOBOrO PALy
rasocnokMBanKs MeTonom "T'ycenmia-SSA" & yKpaiHChKOMY
HauioHaLHOMY Fpifi.

€.A. Peyubkmit, CTamucTiana MCTpOJIOTI eleKTpONHIBHIKIR
B.B.Buukos, B.B.I'pirbko TTopiBusnbHuii ananis Meanusux

TENeKOMY HiKaUiHHUX cHCTeM

10.0. dyprar. Hanifinicts oneparopa B CKNalNX CHCTEMAX B eHEpreTHILi
E.B. I'vo3nesa. TpeHA v sKCTEpTHEIE OLEHKH B 3a/1a4aX NPOTHO3UPOBAHMS.
A.B. Ilanosa. O6 0QHOM MeTOIE PacTio3HABAHWA NPEAGAHKPOTHEIX
TIpENNpPUATRIA 5

CM. ®enoros, B.®. Mupropoa, l'lporpaMMHaa oueHKa nokazareneit
HAZIEXKHOCTH H3MEPHTENLHBIX KAHATIOB B CPEACTBAX MOJIELHOM MOJAEPHKKH
ACY CTEHIIOBBIMH MCTIBITAHMAMH Fa30TypOHHHBIX lBuraTenei %
AT .Tauyn, A.P. Muckka. MccnegoBanue cToxacTaueckolt Monem
TEMUIOHANPAKEHHOCTH CYJOBOTO JIN3ENh-TeHEPaTopa B 3a7iauax
MOHMTOPMHIa TEXHHYECKOTO COCTONHHS .

C.H.OcunoB, P.M.HoGuk. TexHugeckue npUHLANLL CO3AaHHS CHCTEMBI
PETHCTPAUMY TIEPEMEILIEHM}H 13 KOHTPOAA TIPOYHOCTH 1
Ne)OPMAPYEMOCTH IPYHTOB..

P.B. slposuil. [TinBHIeHHR XPUNTOCTIHKOCTI CHCTEMH ENEKTPORHOTO
LUBPOBOTO MiNTHCY HA OCHOBI EINTHUINX KPUBUX WINXOM XEWYBAHHS
Kimova,
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JL. B. JTangp, B. B. Wurano, A. T, [lapmoxsast. TeXHO/OrHH Co3jiaHus
MOTOKOBOI'O CTATHCTHHECKOTO IEPEBOIMHKA =

B. 10.3y60k. €npotieiichki mepexi ofMiny inTepaeT-Tpadicom Ta ixuit
BIUIMB Ha 3B AIHICTH MK ABTOHOMHUMH CHCTEMAMH

O.B. Becapa6. [po6itemu atatizy (epope3oHaHCHUX NpoLieciB

S1.A Kynpwit. Tlossiuenne s ekrusHOCTH GIOYHBIX METO/I08 PyHre-
KyTTsI petieHis 066IKHOBeHHbIX AM(PepeHUHATLHBIX YPaBHEHHH

LM. CuBostoBehkuit. Metom Ta sacobu aHanisy nporpam upu
posnapaiesnosani

B.LL. 3enincekui, [0.B. Manorynko. Mogenosaitis peximis po6oru BEC

3 ACHHXPOHHMMU FEHCPATOPAMH.. . g
[1.0.Kyneuios, BM Besnansuyk, 0.0. Bomupws. Yncensue
MOJIETIOBAHHA Ta posmapaneserns neodazHoi 3agaui Credana

C.IT.JIeB4enK0. 3aCTOCYBAHHS CKCNEPTHOT CHCTEMH [UTA OLIHKH
OCOBHCTICHUX XaPaKTEPHCTHK B HPOUEC] (PI3HIROTO BHXOBAHHS
mkonApis

SLC.Jaspurenko, A.O. Bormlpea 1 (pHMEPSI HCTIOB30BANI KIIACTEPA HA
ocHose GPU . ——— s

M.B. Chipor, L. I'Bo3icna MosiesmpoBatie mpoteccos ORTUMU3ALHH

CHCTEMBI yNIPaBICHHS HAlIPS/KEHUEM CHHXPOHHOTO TeHEpaTopa

AM. Aninyiio, B.0. Cpromeno. [Tpo 1106y 0By poGACTHOT0 KepyRAHHA
JISL MEXAHIYHUX MOJIGNICH POTOPHUX CHCTEM.

E.C. Tumodeesa. [pnvencune metona SAFT B 3a1auax 1MarHocThky
U3JENHIT U3 CTPYKTYPHO-HEOJHOPOAHBIX MATEPUANOB

AK.Tuuieriko. Apxutektypa neiipo-assu npeauktopa
CKOMMPECCHPOBAHHBIX JAHHBIX.

M. M. Bapuyk, H0. A. 3axapuenko, O.M. Buno. Mozientosatts
€KOHOMItHHX MPOHECIB Ha IPUK/IAL] KaNITAIOBKIIALCHS Y iHHOBAL]

0. Kanuta. MojiemioBasHs BUPOGHHHOrO LKy Ha 0ckosi CMO....
€.A lpnwena. KopnopaTusui Mepexi.

AM. Koprees. Uncniennas peainsauus HHTErpansHbIX AMHAMHHECKAX
MOJIEJIEH I0CPENICTBOM a/IaNTAIMM METOJIA KBAPATYp

€.J1.babuneits. 3anadi airopuT™y IPOEKTYBaHHA 06pa3y KHHUTH ..

0.10.KopocTins. CriiBRiAHOUIEHHA MiXK TEKCTOBUMH i NOMIHHUMI
MOZenaMH.

M.Kupuik, H.Ilneckanka. Busdenia BiacTuBOCTel My IETUMEIHRHOTO
Tpadiky, mo nepenaetses 1o mepeski CDN...

T.LOnewko. TTporuosyBaHus pUHKOBOT Hil Ha HaTy
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THCTHTYT NIpo6seM MOAENIOBAHHS B €HEPreTAL
im.T.€.ITyxoa

XXX HAYKOBO-TEXHIYHA KOH®EPEHIIISI
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