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PaccMarpuBaloTca Bomnpocbl co3flaHuA MpPoOrpaMMbl Mo oLleHKe MokasaTefied AQONroBe4YHOCTU YCT-
poicTe 06paboTkn pagnocurHanos. YCTpoicTBa TAKOro BUAA LUMPOKO MPUMEHAIOTCA B COCTaBe pas-
JIMYHBIX CUCTEM CBA3M U MOKA3aTeNIM JONroOBe4HOCTU 3TUX YCTPOWCTB B 3HAYMUTENbHOMN CTeneHu BAmA-
IOT Ha MOKa3aTeNn JOAroBe4HOCTU CUCTEM CBA3U B LIENIOM.

B NpuHATLIX B HacTosLllee BpeMA MeTOAUKAaX OLleHKM NoKasaTesnei AoAroBe4HOCTH annaparypbl npe-
AycMOTpeHo NpoBeAeHUe pacydeToB B ABa 3Tana (MpUGAMKeHHbIA U YTOYHEHHbIA pac4eT), 4To Mpwu
60nbLIOM KOMYECTBE 3/1IEMEHTOB CYLL|eCTBEHHO MOBbILIAET UX TPYAOEMKOCTb, CBA3AHHYIO, B NMepPBYIO
oyepefib, C MOMCKOM AaHHBLIX MO XapaKTepucTukaMm goaropevHoctu. Mos3ToMy npuBegeHHble B MeToO-
AMKaxX Mopenu, NpUMeHAoLneca AnA nepecyeTa Nokasaresei 4oAroBe4HOCTU oT NpefenbHo-gonyc-
TUMbIX PEXXUMOB U YCNIOBUIA NMPUMEHEHUA 31eMeHTOB (MpUGAMKeHHbIH pacyeT) k pa6oyuM (yToUYHeH-
HbIA pacyeT), AocTaTo4Ho npocTbl. OAHaKO UCNONb30OBaHUE TAKUX MoAEeNei XOTA U He CUNbHO BAuAeT
Ha TPyAOEMKOCTb PACYETOB, HO MOXKET NPUBECTU K CHUXKEHUIO TOYHOCTU OLIeHOK MoKasartesei gonro-
Be4HOCTU. DTa norpellHoctb 6yaer TeM Gonblue, 4eM cunbHee NpefenbHO-A0MYCTUMbIE PEXHUMbI U YC-
NIOBMA NMPUMeHeHUA 3MIeMeHTOB oTnu4vaioTca oT pabouux. BMecte ¢ TeM, Mogudukauma mogenei, Ha-
npaBfneHHasa HA MOBbILLIEHUE TOYHOCTH pacyeToB, MPUBeET He TONMbKO K MOBbLILUEHUIO TPYAOEMKOCTH
pacyeToB, HO U TpebGoBaHUi k KBanudUKALMKU CNELUaNUCTOB, a clefoBaTeNlbHO, K Heo6xoAUMoCTH co-
3A4aH1A COOTBETCTBYIOLL|ero NporpaMMHoro obecriedeHnsa n 6a3 gaHHbIX.

MotpebHocTb B cO34aHMM TaKkoro NporpaMMHoro obecnevyeHus Bbi3BaHa OTCYTCTBMEM B KOMMepuec-
KMX NPOrpaMMHbIX CpeACcTEaX MO pacvieTaM HAAeXXHOCTU OTeHecCTBEHHbIX U 3apy6eHbIX NpoUuseoam-
Tenei Mofynen pacyerta fgoaropevHocTtu. lNpu cospaHumn nporpaMMel pacyeta nokasatesiei AoNroeey-
HOCTHU yCTpo#cTB 06paboTkn paguocurHanoe 6u11m ccpopMynupoBaHbl 0CHOBHble TpeGoBaHusA, paspa-
6otaHa cxeMa uHcpopMauMoHHoro o6MeHa ¢ cMcTeMaMM ABTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUA U
cneUuanmMsMpoBaHHbIMM aBTOMaTU3MPOBAHHbLIMM CUCTEMAMM NMPOEKTHbIX UCCIeJOBaHUMA, onpepeneH
COCTaB NporpaMMHbIX Mopysnei U paspabotaH anroputMm ¢pyHKLUMOHMPOBAHUA NPOrpaMMbl, a Tak XKe
CNpoeKTUpoBaHa Mofenb 6a3bl AaHHLIX MO XapaKTEPUCTUKAM AONTOBEYHOCTU 3/IEMEHTOB.
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UHDOPMATHUKA

MporpamMma pacveTa nokasatenei AOATOBEYHOCTU YCTPOWCTB
obpabotku paguocurvanos (ACKO[L]) paspabateiBaetca gna
aBTOMATW3aLMW BbINONHEHWUA MEPOMNPUATUI NO PacHeTy HAENHO-
cTw, npeaycMoTpenHbix B «llporpamMmax obecneverna HagexHoO-
cTM paguoannapatypbi», B obecrneveHve cTaHAapTU3OBaHHbIX
METOAVK Onpe/ieNieHnA NoKasaTenei HaJexHOCTU M Npe/HasHa-
HeHa AanAa PaC‘IETHOﬁ OUeHKK nokasarenem AOCNTOBEYHOCTH YCT-
poiicte obpaboTtkm paguocurnance (YOP) no gaHHeiM o xapak-
TEpUCTMKaX AONroBEYHOCTU 3neKkTpopaauousgenuin (2PU), na-
paMeTpax PEeXWMOB W YC/IOBUM WX NPUMEHEHUA WM BPEMEHHbIX
rpa¢dumros (umknorpamm) pabotel YOP B coctase cuctem cBasu.

Mporpamma ACKO/] opueHTMpoBaHa Ha MHXKeHepOB-
npoektuposumkos YOP, He aBnalowmxca cneuuanuctamm B o6-
NacT¥ HafeXHOCTU U UMEIOWMX MUHUMAnbHbIe HaBbiki paboTel
Ha NEePCOHaNbLHOM KOMMbtoTepe. DTO [OCTUIAETCA 32 CHET:

— pa3paboTkn NoNb30BaTeNb-OPUEHTUPOBAHHOTO UHTEpdEel-
ca, NoO3eONALWEro BBOANTL fJaHHbIe B OQHOM OKHE, C AnHaMun4ye-
CKW MOArpy>KaeMbiMW MONAMM NO Mepe HeoBXOAMMOCTM MX 3a-
MOMHEHWA, a Tak Xe NepecTPONKOW WHTepdelica B cly4vae u3Me-
HEHWA BBeOEHHbIX AaHHbIX;

— BBE/IEHUA aHANUTUHECKOro AApPa, aHaNIU3MPYIOLLEro BBOAM-
Mble [JaHHbIE M NOMOraloLlero nonb3oBarento usbexars owmnbok
Npu BBOAE JaHHBIX;

= UCNONbL3OBaAHWA BETPOEHHOFI CUCTEMBI MHTEPAKTUBHBIX NOo4-
CKa30K, MOMOraloLunx NoMb30BaTeNto ONPeAenuTs HOMEHKATYpy
noKasareniei JONrOBEYHOCTY;

— CcO3/aHKA MHTep(eRCcoB CBA3M C CMCTEMAMMU ABTOMATM3MPO-
BaHHoro npoektupoBanua (CAIP) anekTpoHHbIX ycTpoicTe ana
nony4eHuAa nepeYyHA 3/IeMeHTOB, a TaK Xe C aBTOMaTU3UMPOBaHHbI-
MW cucTeMamMm npoekTHbix uccnegosanuin (ACIIA) ana nonyye-
HUA pexxumos pabotel PU;

— cosganua 6asbl JaHHbIX MO XapPaKTEPUCTMKAM [ONrOBEYHO-
ctn DPU;

— BO3MOXHOCTW COXPAHEHUA MPOEKTOB U (POPMUPOBAHMA OT-
4eToB.

Monesosatens nporpammel ACKO/J] 6yaper vmers BO3MOX-
HOCTb MOMy4aTb AOMOSHUTENbHYIO WHbOPMaUMIO O cTeneHu
BmaHua kaxaoro SPU 1 napameTpoB uX PeXWMOB WU yCNOBMIA
npuMeHeHMa Ha OBLMIA YpPOBEHb paccYMTaHHbIX MOKasaTenen
AONrope4HOCTU. AHanua 3Toi MHGOPMaLMM NO3BONWUT CBOEBpe-
MEHHO BbIABUTL «cnabele MecTay paspabatbieaembix YOP u gate
OBOCHOBaHHbIE PEKOMEHJAUMM MO M3MEHEHWIO 3NEKTPOHHOM
KoMMoHeHTHOW Ga3sbl (DKB), pexuMoB, ycnoBuin npuMeHerWA U
BpeMeHHbIX rpadumkos pabotel 3PU ¢ uensio obecnevyenus 3a-
fAaHHbIX ypOBHeW nokasatenein gonrosevHoctn YOP. Cocras
moaynew nporpamMmel ACKO/] npusegen Ha puc. |.

Komnonent «Pacyemnoe sadpo» npefHasHadeH AnA pacuera
nokasateneit gonroseyHoctn YOP, a umenHo:

— CpefiHero pecypca;

— raMMa-npoLeHTHOro pecypca;

Ha3Ha4eHHOro pecypca;
cpeaHero cpoka cnyx6si;
raMMa-rpoLEeHTHOro cpoka cryx6bi;

— Ha3HaYeHHOro cpoka cnyxBel.

Komnouent «lTonbsosamensckul uHmepepetc» npeaHasHaveH
4NA BBOAa W peJaKTUMpPOBaHMA B WMHTEPAKTMBHOM peXxume Mcxon-
HbIX JAaHHbIX, HEOBXOAWMBLIX ANA pacyeTa nokasateneit JONro-
seyHocT YOP. B mMoayne ucnonesosaHa TexHonorua «Wizard»
AnA BBoda AdaHHbix o6 YOP, takux kak Tpebyemble 3HaveHwA
nokasareneu AONroeeYHOCTH, NapamMeTpsl Mogenu BKCFIHYBTBLLMH
u ap., a Taike onucanua SPU, nx xapaktepucTvk fonroBevHo-

cTH, KO3PULMEHTOB Harpysku, Ko3pPULMEHTOB MHTEHCMBHOCTU
akcnnyatauun u ap. Kpome Ttoro, mogyne umeet cBasb ¢ 6asoit
AaHHbix (BA) u konsepropamu pammbix u3 CAMP u ACIIA,
BXOAALWMX B COCTaB KOMMoHeHTa «Modynb ecnomozamenbHbix
byHKUUOY.

AcCKOD

Nonssosarenscrmi Moayns Moayns Bel

PacueThoe AOpO

wHTEpDedc BRHHBX npoKTa pyHRLAn
Pacyer | BiafScn iam AHanM3 c ‘ "
cpesern | B pnt;.aona BBEOEHHBX | ,q:m:““ef 1 anaem_opu
pecypea YOP s AAHH s - s ‘ et
DOPMI POBAHAE
Pacyer ramua- Coxpasanne
<] Menmmenn (1 nwsa:?u.;pyop [ BOGPHHEN | ::::;::HT:
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Puc. |. Cocras moayneit nporpammel ACKO/]

KomnoHneHT «Modyne eanudauuu danHbix» NpeaHasHaveH AnA
KOHTPONA [aHHbIX, BBEJEHHbIX MOMb30BaTesieM, MyTeM CpaBHEHUA
MX 3HAYEHWI C OrpaHUYeHUAMMW, copepxalymxca B 6ase gaHHbIX
(B) «b[] eanudauyuuy. B cnyyae oBHapyeHus HegomycTUMbIX
3Ha4YeHMIA NOSMb30BaTENIO BblAaeTCA COOTBETCTBYHOLWEe CO’DSU—[E'
Hue o6 owwubke.

Komnonent «Modyne xpaneHus npoekmay npeaHasHaueH AnA
dopMupoBaHmnA daiina, COAEpPXALLEro UCXOAHBIE JaHHbIE U pesynb-
TaTbl pacdeTta nokasatenei gonroseqHoct YOP. [na kaxpgoro
npoexta GpopmupyeTca oTgentHbIM daitn, 4To NO3BONAET Nerko ne-
PEHOCWTL AaHHbIE C OAHOIO KOMMLIOTEPa Ha ApPYrow.

KomnoneHT «Modynb ecnomozamensHbix byHKUUG» npeaHa-
3HaYeH ANA UMMNOPTa AaHHLIX O pexumax npuMeHenus SPU us
BbiIxoAHbIX ¢ainos CAIMP u ACII, Heobxoaumeix ana npose-
AeHWA «YTOYHEHHOro» pac4eta, NOCTPOeHWA AuarpaMmbl 3Have-
Huin pecypcos 3PU, a Takke dopmupoBaHue otHeta paborTsl
nporpammbl B popmate MS Excel.

OcobenHocToio MaTeMaTUHeckoro sgpa nporpamMmel ACKO/
ABNAETCA TO, 4TO B HEM Peanu3oBaHO JBa MeTO/a pacyeTa fnokasare-
neil AONrOBEYHOCT PAAMOBNEKTPOHHOM annaparypbl, a WMMEHHO
MeTOZ, PEKOMEHOBAHHBIA B HOPMATMBHBIX JOKYMEHTax u Moaudu-
uvposakHelit MeToa [1]. B ocHoey mMoauduumposaHHoro metoga
Q1A pacyeTa nokasareneit JONroBe4HOCTU TUMNa KPecypey NosoxeHa
annpoKCMMauWsa 3aBUCMMOCT MUHMManbHOW HapaBotkn 3PU ot
ko3 PULIMEHTa HArpy3ku yHKUMER BUAA:
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rae T,,,, — MMHUManbHaA HapaboTtka SPU «Bo Bcex pexumMaxy» no
TexHuyeckum ycnosuam (TY); T,,,... — MWHMManbHaa Hapabotka
3P B  pexume  oxmpaHua  (xpaHewmsa) no  TY;
M,y — KomnnekcHeid kKoappuument Harpyskm DPU «so Bcex
pexwumax» no TY; MM — koMnnekcHbii KO3pPUUMEHT Harpysku
SPU B pexume oxunpaHua (xpanenus); [ . — KoMnnekcHbIin ko-
appuument Harpyskm P B paboyem pexmme,

3navenma T, 1 T, . onpeaensoTca no Tabnuuam cnpaBoy-
Huka «HaaexHocte Py [2] (wnu TY) v copepxarca 8 B[ «b/J
nokasamenet 001208e4HOCMUY).

3HaveHuA KoMnnekcHbix koapouumentos I, T
paccumTIBatoTCA No ¢opmyne [3]:

I

n:]__[K.,.

rae K - koadduumeHTbl, y4uTbiBalOWIME BNWAHME PEXWMOB W
ycnoeuit npumerenna PU; | — obuee vucno koadduuymentos.

Homenknatypa koadduumentor K onpegenatotca no meto-
Avke, npueeaeHHon B [1], a ux 3Ha4eHma — no Tabnuuam cnpa-
BouHuka «HagexHocts Py [2].

B ocHoBy MoauduMuMpoBaHHOro MeTofa ANA pacdera nokasa-
Tenen OONroBe4yHoOCTHU Tuna «CpoK Cﬂy*shl)} nonoxeHa Marema-
Tu4eckaa Mogens [4, 5] euga:

T('L' =I{n." ’ Tl.‘.t‘,.‘h + ( L= Kn.-; ) ’ T{‘.{‘“A ¥
rae K,, — koadduument mHTeHcmeHocTM akcnnyatayun YOP;

cems — CPOK cnyx6bl YOP B pesxure pabotel; T, — cpok
cnyx6e1 YOP B pexume oxuaaHua.

[Ona xpavenus daitnoe npoexrta paspaborava B[], wHpono-
ruyeckas Mojiens KOTOPOW Npe/cTaBneHa Ha puc. 2.

m M,

om

CCpab

project eri
PK |id k_id

mpar_id FK1 | node_id

val INPAR_LST
val_lst

A GR_ID

ERLID

l struct
PK id

node

PK |node id |
npar_|st

val_lst
FK1 | pr_id

sn
level
elem_id
name

FK1,FK2

Puc. 2. Mudonoruyeckan mogens 6asbl gaHHbix «llpoekTHas

BO»

Hannble B npoextHoit Bl xpanarca 8 Tabnuuyax. Tabnuua
«projecty copepxmt obwme pauHble AnA npoekta. [aHHele no
KoMnoHeHTaM (coctaeHbiM vacTam) YOP cogepxatca B Tabnuue
«nodey, NpuveM ANA KKAOrO KOMMOHEHTA CO3JaeTcA OTAeNbHanA
3anuck. [anHble Ha DPU copepxatca B Tabnuue «eriy», npu 3Tom
ana kaxgoro DPU Tak xe cosfjaeTca oTAenbHaA 3anuck ¢ Maccu-
BOM BBE/EHHbLIX MapaMeTpoOB M XapaKTePUCTWK, XPaHALMXCA B
none «INPAR_LST» v npepacrasnatowem coboit cnvcok id 13 Tab-
nvubl «LST_INPAR». Mona «GR_ID» w «ERI_ID» 3anonHswoTea
npu sbibope 3PU u3 cneuwanmsmposaHHoi Gasel ganHeix («b/
nokasamenel Gon206e4HOCMUY) W UCNONL3YIOTCA ANIA NOMYHEeHWA
KomnnekcHbix koadpouuuentor (). Kaxgaa sanvce B Tabnuue
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«eri» uMeeT oTHoleHre K Tabnuue «node» mo nonto «node_id»,
4TO nossonaet npu pacyetax DPU ucnonbiosate xapakrepuctu-
KW Mogenu BKCHJ'I)'B.TELIVII.‘I KOMMNOHEHTa, B COCTaE KOTOPOro OHO
exoauT. Tabnuua «LST_INPAR» oTHocuTca k 6ase gaHHbix «b/J
sanudauuuy (cM. puc. |) 1 cogepxuT ONUCaHUA U OrpaHUHeHUA
Ha XapaKTepUCTUKK, KOTOPLIE BBOAATCA nonb3osateneM. Tabnuua
«struct» cosfjaHa Ana xpaHenua cTpykTypel YOP.

Mpu npoektuposanun Bl no xapakTepucTukam AONroBe4HO-
ctv OPU 3a ocHoBy 6bina B3aTa 6asa AaHHbIX MO XapaKTEpUCTUKaM
6esotkasHocTv IPU 1 MexaHudeckux anementor (M3) [6]. Cos-
[aHHanA Ha 3TOM ocHoBe uHonormyeckas Mogens Gassl JaHHbIX
«b/] nokasameneti donzoseyHocmuy NpueBegeHa Ha puc. 3.

AABCHE it FORMINTOT
PKFK1 | NAME PK | FORMINTOT PK |IDENT
CLASSNUM NCONST  |eg S
hniiaig :‘%EEST FK2 | FORMINTOT
el MERMS VERSION
VARSUSE Lo0L FK1 | NOMGRUPP
FRMSUSE CLASSNUM
DESCRIPTION VERSION
MIN_VALUE
MAX. VALUE
MIN_ERROR
MAX_ERROR v QUERYES
VERSION TS BI; 1860
T PK |NAME 22 QWNUM
fl QWORDER
LST_INPAR FK1 |NOMER AFTERTEXTEC
| 501 FK1 | NAME
PK.FK1 | NAME TABLENAME
T NUM_REF_BOOK
INPAR_ID a
| INPAR DESC
PODGRUFP
™ < PK | NOMGRUPP
PK | NOMER GRUPP. —
NOMER
CONSTRU PRFKY [NAME NOMPODGRUPP
w ; NAME
Co— NOMGRUPP Mok

Puc. 3. Mudonoruyeckan mogens Gasbi AaHHbIX
«b/] nokasamenel donzosedHoCmU

Tak xe, kak u B «[lpoekmuot b», aaxHble B «b/J] nokazame-
net donzogevHocmuy xpaHATcA B Tabnuuax. Tabnuua «VARSFE»
COAEpHUT UHGOpMaLMIO O MapaMeTpax v KoadduumueHTax Mare-
MaTM4eCKMX MoJenell ramMMa-npoLieHTHOTO pecypca, a TaKk ke
napaMeTpbl U Ko3pdULMEHTbI, HeobBxoauMble AnA pacuyeTa KOM-
MNEKCHbIX KO3PPUUMEHTOB, KOTOpbIE BXOAAT B 3TU Moaenu. B
Tabnuye «FORMSFE» copepxutca nHbopmauua o MaTeMaTude-
CKuX mMogenax nokasareneu AONrope4HOCTU. B ‘raﬁnvlu,e
«FORMINTOT» copepatca CTPyKTypbl MaTeMaTU4ecKMx Mope-
neit. B tabnuuye «QUERYES» copepxarca SQL-3anpockl gna no-
nyysenva gaHHbix. Tabnvua «CLASS» — rnasHan Tabnuua ans scex
knaccoe 3PU. B tabnuuye «GRUPP» copepxutca obwan uHdop-
Mauua O rpynnax, KOTopble BXOAAT B AaHHbIA knacc DPW. B tab-
nvue «PODGRUPP» copepxutca obuwjas wHpopMauma o nog-
rpynnax, KoTOpble BXOAAT B  JdadHyio rpynny 3PW.
B Tabnuue «TU» copepxmtca Homep TY Ha DPU u ero yHukans-
HbIA HOMep, 4YTO no3Bonsaert XPpaHUTe B Eﬂ' HEeCKONLKO HOMepoB
TY Ha oawn Tun DPU (sta Tabnuua sensetca obuiein ana Bcex
knaccoe SPW).

Basza pauHbIX no nokasatenam gonrosedHoctu IPU copgep-
XWT [aHHble O ramMMa-rpoOLIEHTHOM pecypce, MUHWMaNbHOW Hapa-
Botke 1 cpoke xpaHeHua SPU, B obbeme, cooTsBeTcTBylOLIEM
OG'I:EMY AaHHBIX, NpyMEEOEeHHOM B CNpaBOYHMKe ((Ha}]e)KHOCTb
3PWy [2], a B cnyyae oTcyTcTBUA TUnoHomuHanos 2P B atom
CMpaBoOYHWKE, OHa MOXKET NONONHATLCA AaHHbIMU K3 TY.

—
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Ha puc. 4, B KavecTse npumepa, npueefeHa uHdonoruyeckan
Mogent pasaena 6a3bl AaHHbIX AnA knacca «Pesuctopbiy.

GENERAL TABLES

PE Type
FK1 Nomer

i
Resistor_durability Resistor_durability_grupp Resistor_durability_mode
P PK | Nomgrupp . PIFK1 | Nomgrupp
Nomer
Toe = Nomer =t FKl Nompodgrupp
< FK1 | Nompodgrupp o A
Nomgrupp Lambda_bsg - B
Nompodgrupp b t
i N :.\rnnd.\_n_q d :
x

Tr, <

E Kpr Ns
Tap ]
Name A A A H

Resistor_durability_temperature Resistor_durability_resistance Resistor_durability_power
PK,FK1 | Nomgrupp PK,FK1 | Nomgrupp PKFK1 | Nomgrupp
FE1 Nompodgrupp FK1 Nompodgrupp FK1 Nompodgrupp
A Resistance_range Power
B Kr Em

Mt
G
Bl
]

Resistar_durability_voltage Resistor_durability_number Resistor_durability_package

PKFK1

PEFK1 | Nomgrupp Nomgrupp PK.FK1 | Nomgrupp
FK1 Nompodgrupp Fx1 Nompodgrupp FK1 Nompodgrupp

Voltage_ratho Number_slements
Ks Ksl

Type_package
Kkorp

Resistor_durabllity_tolerance Redistor_durabil I
pls o Resistor_durability_exploitation
PKFK1 | Nomgrupp PK,FK1 | Nomgrupp
PKFKL | Nomgrupp
FK1 Nompodgrupp FK1 Nompodgrupp
Tolerance_resistance Technology s Nampodgripp
Kstab Ktech vio
Kaxpl

Puc. 4. Mndonoruyeckan moaens pasaena 6asbi AaHHbIX
Aana knacca «Pesucropei»

Ta6bnuua «General tables» Ha puc. 4 npefcTaenser coboii co-
BOKYMHOCTb rNaeHbix Tabnuy 6aser gawHbix «b/f] nokasamenel
donzogeyHocmu» (cM. puc. 3), B KOTOPbIX XPaHATCA CUCTEMHble
AanHble. [nasHbiMu Tabnuuamm ana pasgena BJ1 knacca «Pesu-
cTopbi» asnaoTcA Tabnuuel «Resistor_durabilityy w «Resistor_
durability_grupp». Tabnuua «Resistor_durability» cnyxut ana ceazm
rnasHbix Tabnuy 6asel gaHHbLIX K Tabnuy nonpaBoYHbIX Ko3gdu-
uneHToB. KpoMe Toro, B Held XpaHATCA 3HA4YeHMA raMma-
npoueHTtHoro pecypca (Trg), MuHumMansHoi HapaBotku (Trm) m
MWHWMaNLHOrO CpOKa coxpaHAeMocTu pesucTopos (Txp). Tabnu-
ua «Resistor_durability_grupp» cnyxut gna ceasm Tabnuy koadg-
$uumenTos mogenen (A, B, Nt, G, | b u ap.) u tabnuy matematu-
Yeckmx Mogenei Ko3p@UUMEHTOB, Y4UTLIBAIOWMX BNMAHME pe-
HuUMoB U ycnosuin npumeHenua SPK (K). Hanpumep, B Tabnuue
«Resistor_durability_power» XxpaHWTCA 3HaYeHWe OTHOLWIEHWA pa-
Goveit u MakcumanbHOM MolHocTu (Power) u 3Havenme nonpa-
soyHoro koadduumenta (Km). Cease mexay Tabnuuamm ocyuye-

CTBNIAETCA MO NepBu4HOMy Kntody Nomgrupp v BTOpU4HOMY
kntovy Nompodgrupp.

Paspa6oraHHbie 6a3bl AaHHLIX COCTABAT OCHOBY MH(OpPMALM-
oHHoro obecnevenua nporpamMmel ACKO/], kotopas Byger uH-
TerpypoBaHa B WHQOPMALMOHHYIO TexHonoruio obecnedeHus
HaZIeXXHOCT Paguo3NeKTPOHHOM annapatypel [7]. Cxema uH-
bOpMaLMOHHBIX MOTOKOB (CXeMa B3aWMOAENCTBMA MpOrpamMMsl
ACKOJLl c Altium Designer [7] n MK ACOHMKA-K [8],
a Take ¢ Basamu gavHeix «bJ sanudauuuy, «llpoekmuan BO»,
«b/] nokasameneii donzoeeyHocmuy), kotopas GyaeT peanvsosa-
Ha B 3TOW TEXHOMOrMK, NpUBeAeHa Ha puc. 5.

NapagTepHeTugn
9PH

Mapasmepr
NpHMcHCHIS

I
Tepeens I Cmpyrrvpa YOP
MEMEHTOR | ; r
I

| Konpeprepu |

! o

HomsroraTemserni nnrepdeiic

I T+ ¢t 1t | 1

Moy in
BATTH AT
JAHHELE

g

Moay e xpanenns
HpoekTa

S

Bl
| mokrmTCich
| AONTORSTHOCTH

Pacuieioe sapo

BJL [poekrian

BAUTH AT Bl

Puc. 5. CxeMa uH$pOpMaLMOHHBIX NOTOKOB
npuv aHanuse gonroseyHoct YOP

Kowngepropsi (cm. puc. 5) ¢ CATP npegHasHadeHs! ans asTo-
MaTuyeckoro Beoga cnucka P, npumensembix 8 YOP, a koHsep-
Topbl ¢ ACIU — ana BBofa JaHHbIX O PeXMMax MX MPUMEHeHWA
(anekTpuyeckux, Tennoesix U Ap.) M KO3HUUMEHTOB Harpysku.
HanHeie 06 YOP (Mogenwu skcnnyataumm, CTpyKType 1 Ap.), a Tak-
e BpeMeHHble rpadpmku pabotsl DPU BBOaATCA nonb3osatenem.
Mcnonb3oeaHue koHBepTopoB W Gasbi gaHHbix «b/] nokazamenel
donzogeyHOCMUY MNO3BOMAET CYLIECTBEHHO CHU3UTL OBbeM AaHHbIX,
BBOAMMBIX MOMb30OBaTeNeM, a ucnonb3oBaHue «Modyna eanudayuu
dauHbix» u «b/] eanudauuuy — CHU3WUTL BO3MOXKHOCTL OLIMBOK Mpu
ux seoge. Mainkl npoekTa, cofepxalime UCXOAHbIE AaHHble W
pesynbTaTbl pacyeTa, coxpaHaloTca B «lTpoexkmuol BL» YkpynHen-
HaA Bnok-cxeMa anroputMa yHKUMOHMpOBaHWA nporpammel AC-
KOZ [9], noseonsowan peannsosaTe TakMe WHGOPMALMOHHBIE
NOTOKW, NpuBefeHa Ha puc. 6.

Huxe npuBeaeHo kpaTkoe OMUCaHWe OCHOBHBIX OMepauuii
anropurMa.

Bnok | — eeibop MeToaa pacyeTa nokasateneil JONroOBe4HO-
ctn YOP (cTtanaaptuzoBaHHbIi Unv MoAUDULMPOBaHHBINA).

Brnok 2 — BbiBop knaccudmKaumoHHbix npusHakoe YOP ana
onpejenieHnas HOMEHKIATypbl HOPMUPYEMbIX MOKasaTesnen Aonro-
BEYHOCTW.

Briok 3 - ¢dopMupoBaHMe HOMEHKATYpbl HOPMUPYEMbIX MO-
Kasatesieit AONroBeYHOCTM.

Bnok 4 — ebibop nokasateneit AONroOBeYHOCTU, KOTOPbIE He-
obxoaumo paccuutate gna YOP.

Briok 5 - BBOA Moaenw akcnnyataumn YOP u ee napametpos
(k03 PULUMEHTOB MHTEHCMBHOCTM 3KCMNyaTauun ANA PEeXMMOB
paboTbl, OXMAAHUA U XPaHEHWA).

e
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Bnoku 6-10 — Beog koMnoneHToB YOP, 1x napametpoe (HavimMe-
HOBaHMA KOMMOHEHTa, KO3(PPUUMEHTOB UHTEHCMBHOCTU 3KCMyaTa-
UMM AnA pexuMoB paboTbl U oxuAaHua U gp.) U popMUpoBaHue
crpykTypsl YOP. B npouecce BBOga KOMMOHEHTOB NpeAycMOTpeHa
NpoBepKa NpaBubHOCTU BBEAEHHLIX AaHHbIX — Brok 8.

r: \

il Hauano |
\ J % /
s bz
e l
T J— J F12 -
Sl / = Beog nepeyHs
., MeToga K daiin — appp;e
Y pacudeTa Altium Designer
=2 l—f NI s _p v
\ BuGop / S
\ npusHakos / ®aiin > Beog Ki
\ Yo |/ MK ACOHMKA-K
Onpegenexne 15 .
HOMEHKNaTyphbi Linkn no
AONYCTUMBIX 3PKH
nokasarenen |
-4 I B = I e
\ / - —
\ / Sops o 47—
\ nE?gc;g / B0 PepakTuposaHne
A\ = f,*' nokasareneii 3PU
'\—I_)’ A0onNrose4YyHocTH f
i AR =g i v
____!-—"'__ N -
-5 - o Pacuet
Beog mogenu cusg ' pecypca 3PU
akcnn. YOB ACOHMWKA-K
l g o l
& : 20 —Y _
Liukn no ‘ Kowel uukna
KOMNOHEHTaM
- v
— 21
e 21" Pacuer
= nokasarenei
BBoa KOMMOHEHTa o LONrOBeYH.
} ] - 22 "5 YOB
- 8 i — NpoexTHas B[] 4 23 ¥
AHanua | I\ -
BBEEHHbIX - R OXpaHeHnE
OaHHBIX | g —— NpoeKa
_ 10 L: L B 24 \
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. 3 e - —— \ _.,;
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Puc. 6. Bnok-cxema anroputMa yHKUMOHMPOBaHMA MPOTPaMMb!
pacyeTa nokasateneii gonroseyHoctn YOP

Brnok || - BeBog nepeuns 2PW. [na asromatusaumm >Toi
onepauuy MpeflycCMOTPeHa BO3MOXHOCTb KOHBEPTALMW AaHHbIX
n3 BoixogHoro ¢aina CAlMP Altium Designer.

Bnok 12 — BBOA napameTpoB U pexumMoe npuMeHenus P,
MCI'IOHI:BYEMI:IX B MOJenax JOonroee4yHoOCTH (KOBCpq)I:‘IuVIEHTDB
Harpysku, pabouux Temnepatyp u gp.). [na asTomatusay mum atoit

NHDOPMATHKA

onepauuu NpedycMOTpeHa BO3MOXHOCTb BBOAA AaHHbIX u3 M4
B cuctemsl ACOHMKA-K-CH MK ACOHKMKA-K.

Brioku 15-20 - pacyet ramma-npouentHoro pecypca 2PW. B
Bnoke |7 ocyulecTBnAeTca BBOJ XapaKTePUCTUK JONTOBEYHOCTU
3PU (MMHMManeHO HapaboTku, ramMMa-npoLEeHTHOrO pecypca,
MUHWUMANIBHOrO CpOKa coxpaHsemMocty M ap.). Ona astomatumsa-
LMW 3TOW Omepauvi NpeAycMOTPeHa BO3MOXHOCTb BBOJAA JaH-
Heix U3 «Bb/] nokazamenel donzoeeuyHocmuy. [pwn 3ToM, ecnn B
Bnoke | 6bin BbiGpaH MoAUPUUMPOBaHHLIA MeTOA pacyeTa, TO
AnA pacyeta KO3 PUUMEHTOB, YUUTLIBAIOLLIMX BAMAHME PEXUMOB
n ycnosuit npumenenua IDPW, ucnonesyiotca AaHble, XpaHs-
wweca 8 CH B[] cucremsl ACOHKMKA-K-CH.

Bbnok 21 — pacuyer nokasareneit gonroseuHoctn YOP, Ho-
MeHKnaTypa KoTopbix 6bina onpegenera B brnoke 4.

Bnok 23 — dpopMuposaHve daiina-npoekTa u coxpaHeHue ero
B «[lpoekmuoti BA».

Bnok 24 — ¢opmupoBanue aguarpammel pecypcos P n Bbi-
BOA pe3yneTaToB pac4eToB.

TakuM oBpasom, pazpaboTaHHble B XOAe MPOBEAEHHbIX WC-
CNeAoBaHWIA COCTaB, aNrOpUTM GYHKLUVMOHMPOBaHMA 1 Mogenn Gas
AanHbix nporpammel ACKO/] noseonatr obecne4nts NpocToTy u
yAo6CTBO BBOAA MCXOAHBIX [JaHHbIX, @ TaKXKe MOBbICKTb TOYHOCTb
pacyeTHOM OLEHKW MokasaTeneit gonrosedHoctn YOB. B pane-
HeliweM paspaboTaHHas MpOrpaMMa Mo OLeHKe AONMOBEYHOCTM
YOB 6yaer uHTerpupoBaHa B COCTaB MPOrpaMMHOIO KOMMekca
ACOHWKA-K.
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COMPUTER SCIENCE

DEVELOPMENT OF PROGRAM FOR CALCULATING THE DURABILITY
OF RADIO-SIGNALS PROCESSING DEVICES

Valery Zhadnov, National research university "Higher school of economics”, professor of Department of electronic engineering
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Abstract. The article examines the creation of program to assess the performance durability of radio-signals processing
devices. This type devices are widely used in various communication systems and performance durability of these devices
have a significant impact on performance durability communication systems. In the currently accepted methods of assessment
of the durability indicators of device can be performing calculations in two stages (approximate and refined calculation). This
is when a large number of elements significantly increases the complexity associated, primarily, with the search data on the
durability characteristics. Therefore, given in the methods the model used for the conversion of durability indicators of the
maximum allowed modes and conditions of the use of elements (approximate calculation) to operating modes (refined cal-
culation), is quite simple. However, the use of such models although not strongly influences the complexity of the calcula-
tions, but may lead to less accurate estimates of durability indicators. This error will be greater than the maximum allowed
modes and the conditions of application of elements differ from operating modes. However, modification of models aimed
at improving the accuracy of the calculations that will lead not only to increased complexity of the calculations, but also
requirements for the qualification of specialists and, consequently, to the need to create appropriate software and databas-
es. In addition, the need to create such software due to the lack of commercial software tools for the calculation of reliabil-
ity of domestic and foreign manufacturers of modules of calculation of durability. When creating the calculation program of
durability indicators of the radio-signals processing devices were the main requirements, the scheme of information exchange
with CAD-systems and specialized CAE-systems, to determine the composition of software modules and the functioning
algorithm of the program and designed the model database according to the durability characteristics of elements.

This research carried out in 2015 was supported by "The National Research University "Higher School of Economics"
Academic Fund Program™ grant (N2 15-05-0029).

Keywords: reliability, durability, radio signals processing devices, life, software.
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