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MPOTPAMMHO-ANMAPATHbI KOMIIEKC AN OLIEHKIA MEXAHWYECKOTO COCTOAHUSA
- CKOMb3ALWWNX KOHTAKTOB KOJUTEKTOPHbIX MALLWH SNEKTPONPUBOJIOB
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E-mail: borovikov@tpu.ru

PaccMoTperb Bonpocst pa3paboTku nporpamMMHO-annapaTHOro uarHoCTMHECKOro KOMINEKCa 1A OLeHKM MEXaHUYECKOrO COCTOSHUS
. CKOfIb3ALYMX KOHTAKTOB 3/IEKTPOABUTaTeNed. [10Ka3aHo, 4TO aBTOMaT3aLus NPOLECCa M3MEPEHNS N TPUMEHEHIE LIA(PPOBBIX METOL0B
0bpabotku 1HGOPMaLMK O3BONAET NOBBICHTL TOYHOCTb USMEPEHIAS MYTEM YCTPAHEHUA CUCTEMAaTUYECKUX MOrPELIHOCTEN NPOLECca

V3MEDEHUS.

Mexanugeckoe cocTosiHie pabounX OBEPXHOCTEH
KOJIJIEKTOPOB U KOHTAKTHBIX KOJIEIl SIBASETCA OAHUAM H3
BaXHEHIIMX MHTEIPAIBHBIX TOKa3aTeNeil, XapaKTepy-
3YIOLIMX KQYECTBO SAEKTPHYESCKUX MALIMH, HX OTIEb-
HBIX y310B 4 aetancil. [Ipu HapymeHuax npoduneit

" KOJUIEKTOPOB B BUIE BHICTYTIAHUS U 3aMafaHHS OTHE b-
HBIX TUIACTHH WM UX TPYIII, OTKIOHEHMSIX paboumx
MOBEPXHOCTEN KOMJIEKTOPOR M KOHTAKTHRIX KOJIEI[ OT
UMIMHADHYECKOH (POPMEL, HEKAYeCTBEHHOM faaHch-
POBKE POTOPOB, HECOBEPILEHCTBE MOMMIMUITHHKOB U
TOATIIUITHAKOBEIX LIMTOB MOBBIIAETCS YPOBEHb MCKPE-~
HHA LETOK, CHUXKAETCA HANEXKHOCTh MEKTPHYECKHX
MaliMH B uejom [1].

Ha 31eKTpoMaIlIMHOCTPOUTENBHEIX PEITIPHATHSX
BCEro MUpa O0MbII0e BHUMAaHKE YIeIeTCsS KOHTPOIIO Ka-

ey

.
.
i

yecTBa paboyeit MOBEPXHOCTH KOJ/LTEKTOPOB M KOHTAKT-
HBIX KOJIEII, KOTOPbIi IIPOBOAMTCS HEOMHOKPATHO M HA
Pa3sTMYHBIX 3Tanax MPoM3BOACTBa. OJIHAKO, KAK II0KA3bi-
BAET MPAKTHKA, 3TOT KOHTPOJIb HE BCETA OKA3bIBACTCA
3¢ beKTHBHEIM, OCKOSIBKY OH BRITIOTHAETCA JIUIIb B CTa-
TUYECKOM PEKUME C TOMOIIBIO MUBUMETPHYECKHX TO0-
BOK 1 HE YIUTHIBAET BCEH COBOKYITHOCTH LIEHTPOOEXHDIX,
BHOPALMOHHBIX M TEMIIEPATYPHBIX HATPY30K, AEHCTBYIO-
IUMX Ha KOJuiexTop B pafoTatollelt Mammse. TTostomy B
TIOCTIEAHEE BPEMS! KaK TIPEIIPUATHI-U3TOTOBUTENN KOJI-
JIEKTOPHBIX 3NEKTPHUECKUX MAIKH, TaK U SKCIUTYaTHpy-
IOLIME WX OpraHu3aliy Be B GOMBILEH CTENEHH CTATKU-
BAIOTCS C HEOOXOAUMOCTHIO KOHTPOJS [OBEPXHOCTH KOJ~
JIEKTOPOB ¥ KOHTAKTHBIX KOJIELl TP paspaboTKe, pOus3-
BOJICTBE MEKTPUYECKHX MALLIMH, MX SKCIUTyaTaLlUH ¥ pe-
MOHTE, KAK B CTATUYECKHX, TaK ¥ B THHAMHYECKHX PeXH-
Max. ’ : : ‘

Jlng perieHys 3a01ay SKCTIePUMEHTATBHBIX IPOGUIO-
METPUYECKUX UCCJICHOBAHMI KOJLTEKTOPOB M KOHTAKTHBIX
KoIell, a TAKXKE PerHCTPpali IMHEHHBIX MUKPOTIEpeMe-
LIEHUH LIETOK 3EKTPUYECKUX MAllIMH B KOJIONLIAX IIET-
KoIepxaTeNel B MpoLecce 3KCITyaTaluy pa3padoTaHa
AVArHOCTHYeCKast CUCTeMa, OOLIVH BUA M pYHKLIMOHAITE-
Hast CXeMa KOTOpOii IpencTaBiens! Ha puc. 1,2 [2, 3].

OCHOBHBIMY amrapaTHEIMK YaCTAMM CHCTEMBI SIBJIS-
10TCS:

— AHAJIOroBas YacTb;
- JaTYMK CHHXPOHHM3ALIHH;
— KOHTPOJLIED;

— IBM-coBMeCTHMBIl MEPCOHANBHBIA KOMIIBIOTED
(TIK).
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Puc. 3. Wurepgpesic nonb3osatens. -

B KaueCTBE M3MEPHTENBHOTO JATYNKA HCTIONB3YETCS
JIATYHK BUXPETOKOBOTO THMA. JIOKATHHOCTb KOHTPOSA
JATYHKA OTIPEJIeNISeTCS 30H0M KOHIEHTPALUM OIS, KO-
Topasd MOXET H3MEHSTLCH TeM WM MHBIM CIOCOOOM B
3aBMCHMMOCTY OT KOHKDPETHBIX 3a7ay [4]. AHanorossiit
npeoOpasoBatenb GOPMUPYET HA BHIXONE HANPSLKCHHE,
TIPOTOPHMOHATBHOE H3MEPIEMOMY JaTIMKOM PaccTosi-
HU©. o '

* KoHtposuep ipeasasHaueH 114 OLudPOBKH CHTHa-
71a AHAOTOBOM YaCTH ¥ TIEPENayit Pe3y/TETaTOB M3Mepe-

HUY B TIEPCOHATbHBIH KOMITBIOTED. OCHOBHBIMH 9/IEMEH-
TaM# KOHTpOJUiepa ABAAIOTCA MUKPOKOHTPOJLIED
Atmegal28-16Al, ananoro-uudpoBoii peobpasoBaTeiib
(ALIIT) AD7892 u cxema mpUeMo- -TIEPE/IATIMKA MHTED-
teiica RS-232.

Buiop ALTT trna Analog Devices AD7 892 BHI3BAH
TeM, YTO TaHHBI} IIPeoOPa30BaTe/h HMEeT BCTpOGHHI:II/I
YICTOYHHK oropHoro Hanpsxexus (MOH) ¢ rocraroy-
HOM 114 yeTpoiicTsa cTabibHOCThI0. Paspsanocts AL
MO3BOAISET TapaHTUPOBAaTh TOYHOCTH Hp606p330BaHI/ISI
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Puc. 4. [Iprmep KprBOM M3MEHEHNA 3HAYEHVI KOIDPUUMEHTOB KOPDEKLIM

Se3 yuata K0P ONLKBRTCS KOPPEXUAY
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Puc. 5. [Ipumep u3MeHeHs popuns KORNeKTopa ¢ y4eToM v be3 y4eTa Ko3(UUMEHTOB Koppexymu

MEM

11121314 P 16 1718

Flepenasibi OTHOCHYSNLHO CPeAnes NUHUM,

Homep namenu

Puc. 6. [Npymtep nsmenenna aHavenii nepenasos MEXAY NaMensmm BRONb OKPYXHOCTY KOMeKTopa

0,00244 muck/B wmm 0,244 auck/MKM. MakcuMambHas
yactora npeobpasopanust ALITT — 500 k[ir.
MuxpokouTpostep Atmegal28-16A1 moMumo BHYT-
pucxemuo-nporpammupyemoii Flash-mamsru o6beMoM
128 x6, umMeeT Ha kpuctawie O3Y ofremMom 4 k6. Takoro
00BeMa I0CTATOYHO 71l B)EMEHHOTO XPaHEHHS HE MEHee
1500 BriGopox AIITT, a 3HauuT, He TpeGyeTcs YCTAHOBKM
JIOTIOTHUTENBHOR MuKpocxemsi O3Y. Kpome Toro, oka-
3a10Ch YHOBHBIM HCIIOJIB30BAHHE 16-PaspSTHOIO CHETUH -
Ka-Taiimepa B pexume Fast-PWM mis dopmuposanus
nepuonmecxoro curnana samycka ALITT Ha npeoGpaso-
Banue. D10 B coueTaHny ¢ Grictponeiictsyiomeit RISC-
ApXMTEKTYPOit 00eCTIEYMN0 MAKCHMANIBHYIO YaCTOTy M3~
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Mepenuit Be Menee 440 kI, MuKpoKOHTpomwiep uMeer
BCTPOEHHLIH YHUBEPCATBHbIi CHHXPOHHO-aCHHXPOHHBIN
npueMo-niepenarank (USART). IporpamMmuposanue
KOHTpOJUIEPA OCYIECTBASIOCH Ha A3biKe Assembler B
cpere AVR-Studio.,

Cxema mpreMo-TiepeaTiyKa IpeicTaBiseT coboit
TaJIbBAHWYECKH Pa3sBA3aHHBIN NPeobpasoBaTeNb YPoB-
neit TTJI/RS-232. Tannsanuyeckas pasBsi3Ka BbIION-
HEHa Ha ONTPOHAX M Npeolpa3oBare/e HAIPLKEHUA
tna DC/DC.

IIK mpennaszHaueH L1s ynpasieHus paboToi KOH-
TPOJLIEpa, IPHEMA PE3YIBTATOB U3MEPEHHIA U MX MaTe-
MaTuyeckoi 06paboTku. O6MEHUBAETCH TEPCOHANb-
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HBII KOMITBIOTED € KOHTPOJUIEPOM 110 CTAHAAPTHOMY MOC-
nefoBaTeEHOMy MHTEpdeitcy RS-232 yepes BCTpoeHHbIi
TIOPT. '

W3MepeH s HauNHAIOTCS 1O (DPOHTY AATIMKA CHHXPO-
HU3aLMK, 4TO NIO3BOJIET CHXPOHM3HUPOBATh BCE CEPUK
M3MEPEHIH C 3a0AHHBIM TTONOXEHUEM KomtekTopa. [Tomu-
MO TOYKH Hagasa 0TCYETa Ha KOJUIEKTOPE CUTHAT CUHXDO-
HH3ALMH 36T BOSMOXHOCTb U3MEDCHHUSE CKOpOCTPI €ro Bpa-
LICHHS. ‘ th

Yrpasnienve BBaHMO,I[eI/ICTBHCM HEPCOHATBHOTO KOM-
TBIOTEPA M KOHTPOJLIEPA TPOM3BOIMTCS € TIOMOIIBIO TIPO-
IPaMMBbl, pa3paboTaHHo B cpefie rpadudecKoro rporpam-
muposanmsi LabView 5.0. TIpumep untepdeiica noss308a-
TeJist (AHE.Tb YIPaBICHUs xmarHocmquKon TIPOrPaMMOid)
TIpeCTaBNICH Ha pHC. 3. '

Briok «anaane}me» HOSBOJISICT TIO/IB30BATENIIO BHIOPATH
OIIMH 13 JBYX OCHOBHBIX PEXX¥IMOE pabOTH KOHTpOJIEpa:
CTATHYECKWH WM MpHaMmaecKuil. KoHTposnmiepy ot cuc-
TEMbl BEPXHENO YPOBHS 33IACTCS ITEPHOA MEXAY M3MEpe-
HYSIMH M KOZIYECTBO M3MepeHHit, BrIcoKas yacToTa mpe-
00pazoBaHHs aHATOTOBOIO CUTHAIA HE TIO3BOJIAET Iepela-
BaTh PE3YABTATH U3MEPEHUI B PEKUME PEATBHOTO BpEME-
HH, HO3TOMY CEPHIO M3MEPEHHI KOHTPOJLIED BBITIONHSIET
ABTOHOMHO, COXPAHSIAL Pe3yJIBTATHL B CBOGH AMSITH, a 3a-
1eM nepenaet B I1K Bech MaccuB;u3Meperuit. B craridec-
KOM pEXUME NIEPHOL M3MEPEHHIT (BHIGOPOK) CUTHATA J1aT-
94IKa ¥ KOMYECTBO H3MEPEHHIA 3amaer oneparop. CurHan
CHHXDOHU3ALIMH B 9TOM PEXMME HE UCTIONb3YeTCsL. PexuM
MOXeT OBITh NPUMEHEH B CIydasX, KOIa HCCIeayeMbiil
KOJUTEKTOD He BPAllaeTcsl MM BpaIacTcs Ha MAMBIX CKO-
pOCTSX, . . '

OCHOBHBIM 11151 KOHTPOJUIEPASIBIIAETCS IMHAMHYCCKUHA
PEXUM (CKOPOCTh BPALLIEH st KOJUIEKTOPA MOXET HAXOIUTh-
¢4 B nipeaeax ot 100 mo 60000 0fy/MHH). 30eCh NIOJB308a-
TeJIb 3a7aeT 06a30B0e KOMMYECTBO U3MEPEHIIH aHATIOTOBOTO
CHTHAMIA M YaCTh 060pOTa KOJIIEKTOpa, KOTOpYI0 Heo0x0-
Mo oldpoBath. [IporpaMMa pacCUUTHIBAET MTEPUON
MEXITY H3MEPESHHAMH TaK, YTOOB! Ha 33IAHHYIO YacTh 000-
POTA TIPUXOMMIIOCH 3aaHHOE YHCTI0 U3MEPEHMI Ha TaHHOH
CKOPOCTH BpallieHHs (aBTOMaTPI%CKaH pa3BepTKa CUrHa-
na).

Brok «Cocmsmne» H03BOII$ICT DErMCTPUPOBATH cKo-
POCTB BPAILIEHHS KOUICKTOPA, M3MEPSEMYIO KOHTPOILIEPOM
10 JIATYMKY CHHXPOHH3AIMH. TaKKe OH COTEPXUT OKHO,
TIO3BOJISTOILEE KOHTPOIMPOBATh KOPPEKTHOCTD B3AMMOEH-
ctByist ITK ¥ KoHTpOsLIEpa. '

- IpenycMOTpEHO COXpaHEHHME HAHHBIX B YKa3aHHOM
TIONB30BATENEM MPEKTOPUH ULt nocnenylomen 0bpabor-
KU H apX1BALH.

HecoMHeHHEIM MPeMMYILECTBOM pa3paGoTaHHOIA 1u-
ATHOCTUYECKON CHCTEMBI SIBIISIETCS pealu3alus B €6 1po-
TpaMMHOM 00eCTIEYCHMH METOIMKY §a30BOM KOPPEKLIMH,
TIO3BOJIIOLIEH YCTPAHUTh DS TIOTPELLIHOCTE R U3MEPEHHUIA.
B Gnioke «PexxuM» NMPEIyCMOTPEH PEXUM pacyera KO-
(ULHEHTOB M0oJ1aMeNbHOM 0a30B0H KOPPEKIIMH M PEXUM
H3MEPEHHS ¢ YIETOM PaHee paCCYMTaHHbIX K03(bdueH-
TOB. , - : . :

TTocie Kaxmporo UCHbITAHMS, H3MEPEHHBIH Npod s
KO/LIeKTOpa U rpadvk m3MeHeHns koadduimenTos 6a3o-
BOM KOPPeKIMH 0TOOPAXAK0TCH Ha 9KPaHe BUPTYAJIbHOTO

ocuuwiorpada, pacTosoKEHHOTO Ha MOHI/ITOpe KOMITBIO-

Tepa.

OCHOBHEIMH anqHHaMM BOSHUMKHOBEHHS norpenmo-
CTeli Ha BRIXOE aHATIOTOBOI YacTy IPUOOPA SIBISIOTCS TEM~
TiepaTypHas IOTPEIHOCTD, TIOTPEITHOCTH BCIICACTBHE pa3-
JUIAA YIESMGHOTO COMPOTHRIEH A TTOBEPXHOCTHOIO CJIOs
KOJUIEKTOPHBIX TUTACTUH U JIMHEHHOM CKOPOCTHU TIEpeMe-
LLIEHMS KOHTPOTMPYEMOH NOBEPXHOCTH OTHOCHTENTBHO JaT-
Y¥Ka, a TAKKE TIOIPEIIHOCTD, CBA3aHHAS C HeHAEHTHYHOC-
ThIO YCTAHOBKH IATYHKA B TIPOLISCCE TAPUPOBAHHMS ¥ B TIPO-
LIeCCE M3MEPEHHUS Ha PeaTbHOM 00BeKTe [3, 6]

3amaya ycTpaHEHWs BIMSAHWS 3THX TTOTPEIHOCTE MO-
XeT OBITh B 3HAYUTENLHOM Mepe pelieHa ITyTeM KOppeK-
1M ko3¢ puiMenTa repeiayy H3MEPUTEILHOTO TPaKTa
npubopa B MPOLIECCE UIMEPEHMSA PACCTOSHUA 10 TIPOU3-
BOJIBHO B3STOH JIaMEJIU B COOTBETCTBUM ¢ METOAOM 6aso-
BOi KOPPEKLIMM PE3YIBTATOB H3MepeHHi [6].

Ha puc. 4 npuse/icHa Kpysast M3MeHeHNs Koa(huim-
€HTOB KOPPEKIINY B 3aBUCHMOCTH OT HOMEpA JIAMENH Oll-
HOTO M3 THITOB KOJLIEKTOPOB HPH YacToTe BpateHs 6400
00/MWH, @ Ha PUC. 5 TIPOMJUTIOCTPMPOBAHE! KPUBHIE M3ME-
HEHUS npodIIst KOJUIEKTOpa ¢ y4eToM U 6e3 ydera Kop-
PEKTHUDYIOLIMX KOADPULIMEHTOB TIPU TOH XK€ 4acToTe Bpa-
HIEHHA.

- Hapuc. 5 BpmHo YTO IOMMMO KOPPEKTHPOBKY 0OILe-
IO YPOBHS BBIXOXHOIO CHIHAIA, OBYCIIOBIEHHO! CKOPOC-
TBHIO BpAILIEHHS KOIJIEKTOpA ¥ APYTHME BO3MYILAIOUIMMHI
(dakTopaMu, MPOM3BEACHA M MOJAMEIbHA KOPPEKLIMS,
MO3BOJIIONIAS MCKITIOYMTh HHINBUAIYATLHBIE MOTPELLHO~
CTH, BBI3BAHHBIC HEOMMHAKOBBHIMU YICILHBIMYU EKTPH-
YECKUMH CONPOTHRIEHUAMH ITOBEPXHOCTEH JiaMesieit 1 He -
TOYHOCTBIO OPHEHTAIHH JIATYHKA OTHOCHTEIBHO Ka)KI[OPI
13 TaMeneit.

ITpu o1cyTCTBHM pe30HAHCHBIX SIBJICHHIA B KOJUIEKTOP-
HO-IETOMHOM Y371 HAOMIONAETCS XOPOLIAS TIOBTOPAEMOCTD
U3MEHEHMH PodHIs KOJUIEKTOPA Ha PAXIAYHBIX YacTo-
tax. IIpu 3T0M HCTUHHBIE YPOBHU JIaMeJIel OTHOCUTEITHHO
CPeIHEH THHIHN PO KOIUIEKTOpA U NEpEnabl MEXIy
JAMENTIMIA MOXHO TTONyYaTh, IPOU3BOLAA BRIYMTAHUE U3
U3MEPEHHOTO NpOGILIA JTUILE IIEPBOH €10 FApPMOHUYECKOH
cocrapstioweii (puc. 6).

Hanuuvie pesoHaHca B CHCTEME KOJIEKTOPHO-IETOY-
HOTO Y3/1a TpeOYeT IOCTATOMHO CJIOXHOTO MATEMATHYECKOrO
anmapara i1 00paboTKM M3MEPEHHOTO CUTHANA C UETBI0
OTIpeENCHIS HCTMHHOTO IPOdiis KOIUTEKTOPa JIub0 Py~
MEHEHYS M3MEPHTENbHOM CHCTEMBI ABYXKAHAIILHOTO THITA
15,7, 8}.

Taxum obpazom, oﬁpaﬁomaﬂaﬂﬂmx B HI/I(I)pOBOM BHJIE
(B TOM YHCTIe HENOCPEACTBECHHO B TIPOLIECCE M3MEPSHMIR),
a Taxcke MeTol 6a30B0i KOPPEKIIUE NMOTYy4eHHBIX JAHHBIX
B COUYETAHMH CO CTI0CO0AMM BBIICTCHUSA UCTUHHBIX 3HAYE-
HU IepenanoB MEXY KOJTEKTOPHBIMH IL1aCTHHAMH 00eC-
TNIEYMBAIOT TIOTYYeHNe HHGOPMAIUH 0. COCTOSHIHA TPOGbH-
Ji51 KOJLIEKTOPA C IOCTATOYHO BRICOKOM CTENEHBI0 TOYHOC-
TH B CTATHYECKOM 1 THHAMUIECKOM PEXHMax paboThl aNeK-

TPUYECKOM MAIIMAHB! WIH UCTIBITATENbHO YCTAHOBKL

Paéom& 8bINOAHEHA 8 CoomBemcmeuy ¢ 2parmom Mu-
HuCmepcmea o6pa3oeanu;z Po7. I4C/2003 (uugp TO2-
01.5-697).
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~ CONPATAEMbIN C KOMMbIOTEPOM TUMA IBM PC
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TOMCKiAR TOCYAAPCTBEHHBIN YHUBEPCUTET CUCTEM YTIPABIEHNA Y DALNOINEKTPOHNKM
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ﬂpe,qcraaneH aNN3apPaTHO-POTPaMMHbIN TEHEPATOP CYHAIHBIX MCen. Haaﬂavem//e A3HHOIO yCTpOUCTBa — reHepaLya roceq08a-
TeNbHOCTEN CIlyHaiHbIX YUCEN C 33aHHLIMM CTATUCTUHECKUMM XapaKTEPUCTAKaMI. B Ka4ECTBE UCTOHIKE Cy<aiAHbIX YUCEN MCNONb3Y-
€7CA arepuoaMYecKinii v HenpexCKkasyeMbiii PUNHECKMI IPOLIECC ~ TenOBOM WyM p-N-Nepexosa (.Ta6MﬂMTpOHa Conpsaxenue anna-
PaTHOM 4aCTv reHepaTopa CﬂyHaMHbIX yncen c 3BM OCYLUECTBAAETCA NP NOMOWM HTepgenca ISA. lTprBOaATCA pesyNibTaTbl MCCAEa0-
BaHU CTaTUCTUYECKMX CBONCTB nocneaosareanocreu NONYHEHHBIX PV NOMOLLYM [AHHOIO reHeparTopa, a Takxe npe,qnaraercs pAg

MED 110 ero COBEPLUCHCTBOBAHMIO.

1. BeepeHue

B coBpeMeHHHBIX 3a/1a4aX MOJETNPOBAHNS PATHY-
HHIX TIPOLIECCOB U OOBEKTOR, OIBEPXEHHHIX BO3MEH-
CTBHUIO PA3NMYHOTO PANA CITYYalHEIX GAKTOPOB, YacTo
Tpe6yeTcs MoJydyeHHUe MOCIeA0BATEIBHOCTEN CiyYaii-
HbIX yucen. CiydaiiHble Yucna, BXOASIME B JAHHYIO
TIOC/ICOBATENLHOCTD, JOIDKHEL COOTBETCTBOBATL Tpe-
GOBaHMAM MCCIIEAYEMOTO MPOLIECCA WM 06BEKTA U YC-
TIOBUSAM HX QYHKIIMOHUPOBAHUS, T.e. ORITSH pacnpene-
JI€HHI TIO OTpefie/IEeHHOMY 3aKOHY, HMeTh OIpeieieH~
HbIA TNANA30H U3MEHEHHUS, 3aaHHBIE 3HAYEH M MaTe-
MaTH4eCKOI0 OXUOAHUS , TUCTICPCHH, U T.A. B 310t cBY-
3H BO3HUKAET MOTPeOHOCTh CO3TAHUA YHUBEPCAIBHO-
IO TEHEepaTopa CAy4YalHEIX YHCe), O3BONSIOMETO T0-
Jy4arh CyJalHble YucsIa, yIOBAETBOPSIOUIME BHIILE-
TIEPEYMCIEHHLIM YCAOBUSM. B nanHoit paGorte npex-
CTaBJIcH pa3pabOTaHHBI{ aBTOpaMK alapaTHO-IIPO-
TPAMMHBIA TEHEPATOP CYYaMHBIX YHCEJl, BHITOAHEH-
HHII B BUfe iepudepuiinoro ycrpoitcrsa [BM-cosMe-
CTUMOTO KoMITbioTepa. Micro/ib30BaHHbIA B Ipejjiara-
eMOM ycrpoiictse uHTepdeiic ISA mo3BosieT BXTI0YATh
anmnapaTHO-NPOrpaMMHBI TeHEpaTop CIYYaiHBIX YH-
CEJT B APXMTEKTYPY OOMNBIIMHCTBA COBPEMEHHEIX DBM.
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2. AHanu3 cyLiecTBYIOLMX METOA0B NONYYeHNS
CRYYarHbIX YUCen :

B Hacrosiuiee BpeMst K peLeHUIO 3a1aYM IOy YEHUS
CRy4aifHBIX YMCEN CYLIECTBYET TPH OCHOBHBIX MOJIXO-
ma: 1) ucronp3oBaHue TabAUI CIYYaWHBIX YMCEN;
2) reHepupOBAHUE CYYaMHBIX YKMCE]T IIPH TIOMOIIH HE-
KOTOPOIO &ITOPUTMA U 3) UCHONB30OBAHUE CIEIHATb-
HBIX aIlapaTHBIX YCTPOUCTB — JATYMKOB CIyYalHBbIX
gucen [1]. OrMerum Haubosee CYIIECTBEHHEIE AOCTO-
WHCTBA M HEJOCTATKHM BHILIENIEPEYMCIEHHEIX TOAXONOB.

ITpn Hanuyuwu KOCTATOUHO OGIIMPHON TAOIMLLL
CIIY4aifHBIX YUCEJT BONPOC 006 HCTOYHNKE HE3ABMCHMBIX
peanusauuii cirydyaiHOM BEMMYNHBI MOXHO CUMTATDH
NMPHHIUMHANBHO PEMICHHBIM. OHAaKO Ha TIpaKTHKe
XpaHeHue OOLIMPHON TaGMHILI B TAMATH BBIYMCIIH-
TEJIBHOH MAWIMHb! NPEACTABAAETCA KpaliHe Heymo6-
HbIM, ¥ TaOMLIbE CAYYaiHBIX YHCEN HE UCIOMB3YIOTCY,
33 OYEHb PEIKUMH HCKITIOYEHUIMU. TaKoKe, X HEJLOCTAT-
KaM IpHMeHeHUs Tabnull cAyJaiHBIX YHCET OTHOCHT-
¢4 10T $aKT, YTo TabJMIBI CYMECTBYIOT 719 BEChMA O~
PaHHYEHHOTO Habopa 3aKOHOB PACTIPCACHCHUS.

" B nipakTHyecKuX pacuerax Haubonee yIo6Ho nony-
9aTh peanu3alny CYJaliHON BEANYHHE IIPH TTOMOHIH




