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CHOBOI1 U151 06ecrieyenns Tpebyemo-

IO YPOBHS HaIe/KHOCTH dJIEKTPOHHBIX

cpenctB (9C) BOeHHOTO M CrHenu-
AILHOTO HA3HAYEHHs ABJIAETCHA MCIIOTHEHHE
Tpebosanmii crangapra FOCT PB 20.39.302-
98 [1]. ITocnenoBaTenbHOCTb MEPONPHATHI
«[Tporpamm obecrieqeHnst HaIEKHOCTHY, TIPH-
BeJIeHHbIX B HeM, 110 CyTH, MPeJCTaBIsAeT CO-
6oit TeXHOJOTHIO ObecredeH s HaleKHOCTH.
[TocKOIbKY HaJIeKHOCTD 3aKJIA/IBIBAETCA TIPH
IPOEKTHPOBAHHH, PEATH3YeTCs TIPH H3TOTOB-
JIEHHH U TMOAJIeP)KUBAETCA MPH IKCIUTyaTa-
IIHH, TO OYEBHHO, 4TO 0COOYIO POJIb HIpaeT
«[Tporpamma obGecriedeHns HAIE)KHOCTH TIPH
paspaborke» (ITOHp) [1]. Beuay Toro, uro
Ha PaHHMX ITAMNAX IPOEKTHPOBAHUS MPAKTH-
4eCcKH OTCYTCTBYeT CTATHCTHKA OTKA30B, OCHOB-
HBIM CIIOCOGOM TONTBEPK/eHUS IOCTHIHYTOTO
YPOBHSI HAJIKHOCTH ABJIAIOTCS PacueTHbIe Me-
TOJIbl, KOTOPbIE ABTOMATH3HPOBAHBI H PeaIH30-
BaHbI B BH/IE TPOTPAMMHBIX CPEJICTB, PEKOMeH-
JIOBaHHBIX B coorsercTBylonux PJIB (cranmap-
Tax BTOPOro yposHs [2-4]).

OnHaKo NPUMEHAIONIHECS B HACTOsAIIEe
BpeMsi JUIsl IPOEKTHON OLEHKH Ha/IeKHOCTH
9C nporpaMMmHbIe CPeicTBa (B OCHOBHOM
9TO OTevecTBeHHbIe paspaborku 22 IHUUH
MO P® — cucrema «<ACPH» [2] u nakers
npukaagabix nporpamm «POK3DPCU3» (3],
«MHC-3.98» u «kKMH-3.98» [4]) nossonsiior
JIMIIb B OTAEJIBHBIX CIYYasiX YaCTHYHO Olle-
HATh MOKA3aTe/IH HAIOKHOCTH NPOEKTHPYEMbIX
9C, 11a ¥ TO TONBKO 110 JIAHHBIM CTIPABOYHHKA
«Hapexuocts DPH». A Betb HMEHHO 3TH 110~
Ka3aTeJIH B 3HAYMTEIBHON CTEINeHH XapaKTe-
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UHdopmauMoHHanA TexHONOorus
obecneyeHUs HaeXXHOCTH
CNNOXHbIX 3/IEKTPOHHbIX CPEACTB
BOEHHOrO W cneuuasbHoro

Ha3Ha4YeHUuA

B craTbe paccMOTpeHbl BONPOCHI CO3AaHUA U BHEAPEHUA WH(OPMaLHOHHOM
TeXHONoruu obecneyeHUs HafleXXHOCTH CNOXHbBIX 3NEKTPOHHbBIX CPEACTB
(3C) BoeHHOro U cneynWanbHOro HasHayeHHus. OCHOBY TEeXHONOrMM COCTaB-
NS0T NPOLEeCcChl PACHETHOW OLEHKH XapaKTepUCTHK W noKa3sartenen Hagex-
HOCTH cocTaBHbIX yacTer (CH) ans Bcex ypoBHel pa3yKpynHeHUs, Ha4uuHas ot
anektpopaguousgenui (3PU) u koMnoHeHTOB KOoMnbloTepHOH TexHUKH (KKT),
3NeKTPOHHBIX MoAynei nepeoro ypoeHs (IM1) u 3akaHuueas 3C B uenom,
Bkniouas cuctembl 3UM (ans BocctanaBnusaembix IC), a TaK)Ke MOHUTOPHHT
WHgopMayMK No xapakTepucTukam HagexxHoctu IPU u KKT.

PHU3YIOT TeXHHYeCKHil ypoBeHb DC U HX KOH-
KypenTocroco6HocTh. [ToaToMy s cosnanms
anmapatypsl, npHGOpPOB, YCTPOICTB 1 060py-
JOBAHMS BOGHHOTO H CIEIHAbHOTO Ha3HaYe-
HHS C BHICOKHMH MOKa3aTe/IIMH TeXHHIECKOro
YPOBHS aKTyaJbHa pa3dpaboTKa TeXHOJOTHH
obecneveHns HAIEKHOCTH CIOKHBIX DC, Kak
B MAaTeMaTHIECKOM, TaK H B METOJ0JIOTHYECKOM
acrieKTe, a TaKKe ee HHTErpauus ¢ nHGopMmam-
OHHBIMH TeXHOJIOTHAMH.

OcHOBOJT U1 cO3aHusA HHPOPMALIHOHHOM
TEXHOJIOTHH 00ecrieyeHnst Hale/KHOCTH CJIOK-
HbIX DC noCayKHIH TPeOOBAHHSA H PEKOMEH-
JALAH MeKITYHAPOIHBIX CTAaHAAPTOB B 06/1aCTH
kavecrsa (ISO cepun 9000), CALS-TexHONMOTHIT
(ISO cepun 10303) u pOCCHIICKHX BOGHHBIX
crauzaptoB (KI'BC «Mopo3-6»). PaspaGorannas
TexHOIOrHs 5] Gasupyercs Ha MEPOTIPHATHAX
ITOHp, koTOpbIe OBUIH CYIIECTBEHHO Tepepa-
GOTaHbI H HHTETPHPOBAHbI B HHPPACTPYKTY-
py UITU-rexuonornii. PyHKIHOHATBHASL MO~
nesb nHGOPMALHOHHOI TeXHOMOTHH obecme-
qeHHs HAIeKHOCTH CNOKHBIX DC npuBeeHa
Ha puc. 1.

[1aBHOE OT/IHYHeE ONepPaIHil TEXHOJOTHH,
NpHUBEJCHHON HA pUC. 1, OT MeponpuATHIT
[TOHp B TOM, 4TO Kak[iast Onepains 3akaHiH-
BAETCS PACYETOM HaJIeKHOCTH. VIMeHHO aTH pe-
3yJIbTAThI CTY’KAT OCHOBHBIM KPHTEPHEM OLeH-
KH Ka4eCTBa MPOEKTHBIX PelIeHHil U ABJIAIOTCA
COCTaBHOI 9acThI0 061eit HHOpPMAHOHHOI
mozenn OC.

Kak BHAHO Ha pHC. 1, TEXHONOTHS MPeNCTaB-
nsieT co6oit mocae0BaTeIbHOCTh ONepanuii
HaJl 2JIEKTPOHHBIM (BHPTYaJIbHBIM) MaKeTOM

9C (KOMIUIEKCHOI MOJIE/IbIO HAIeKHOCTH ), BbI-

TIOJTHEHHE KOTOPBIX PerlaMeHTHPYETCs COOTBET-

CTBYIOIIMMH METOJHKAMH, KaK 00IIeHHKeHep-

oMl («Al: Aranna T3»; «A2: O6ocHOBaHHe

u BeI6Op mpoToTHnar; «A5: O60cHOBaHHE

1 BBIOOp KOHCTpyKuuM»; «A10: PaspaboTka

NPHHIMIHAIBHON cxeMbl»; «All: PaspaboTka

KOHCTPYKIHH»; «A12: Pacuer u obecneyenne

PEKHMOB paboTBI» TaK U CHENHATLHO pa3pabo-

TAHHBIMH /I PeaIH3aIHH 3TOH TeXHOJIOTHH,

a HIMEHHO:

® METOAMKH aBTOMaTH3HPOBAHHOTO pacyera
1 obecriedeHNs HAEKHOCTH IEKTPOPaIHO-
uazesnuit (OPH), KOMIIOHEHTOB KOMITBIOTEP-
noit rexaukn (KKT), cocrasubix gacreit (CH)
u OC B nenom (610ku A4, A6, A7, A8, A9,
Al4, Al5);

® METOAMKH aBTOMAaTH3HPOBAHHOTO aHAIH3A

pe3y/nbTaToB pacyeToB HajxexnocTn OPH,

KKT, CY 1 OC B nesom (610k A16);

MeTOAUKH HHPOPMALHOHHOM MOAIePKKHI

pacyeToB Ha@KHOCTH, B TOM YHCIIE:

— MeTOAMKH HAeHTH(HKALMH ITapaMeTPOB
moperneit Hagexunocti DPU u KKT (610x
Al3);

— METOAMKH HIeHTH(HKALNH NapaMeTpoB
makpomozereit Hagexnoctn CH (610x
Al5);

MEeTOAMKH MOHHTOPHHTA CNPABOYHOM HH-

¢opmarin 0 XapakTepHCTHKAX HaJIEKHOCTH

OPU, KKT u CY (6110k A6);

METOIHKH COMPOBOK/ACHHS IPOEKTHOM HH-

dopmanuu (HCXOAHBIX JAHHBIX H Pe3yb-

TatoB pacueroB HagexHoctn OPH, KKT,

CY u 3C B nenom) — 6110k A8.
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OrpaHuyexue 3BM 1 NC

-,

3BM, p
MOAENUPOBaHNA (HU3N4ECKUX
npoueccos, npotexarowux 8 3C 3BM,cucrema Han@XHOCTH
(aneKTpuueckoro, TeNnoBoro, cnoxHbix 3C, cuctema YPOBHSA
MeXaHWYECKOrO MOAENupoBaHNA 1 Ap.) yP 3 3un
Puc. 1. Dy Mozenb HHop W 6 3%

B MeTOIHKAX aBTOMATH3HPOBAHHOTO pac- M obecriedenmio HanexuocTn C (cxema pacieTa  OCHOBAHHBIE HA HCTOTb30BAHMH IIHPOKHX BO3-
qera u obecrieerns Hanexknoctn OPU, KKT,  Hanexuoctn DC MOKET COfepKaTh 10 HECKOb MOJKHOCTEI! CeTeBbIX H HH(OPMALMOHHbIX TeX~
CY 1 OC peann3oBaHbl KaK H3BECTHbIE MOZIEIH  KIX COTEH CY, B T0 Bpems Kak Komdectso OPM  HOMOTHiL.

¥ MeTO/Ibl, IPHMeHsieMble JUISl PACIeTOB Hallek-  MOXKET JOCTHIATh IeCATKOB H COTEH THICSY). C LeIbI0 KOHKPeTH3ALHH TpeGOBaHHi! K TAKHM
HOCTH TeXHHYECKHX CHCTeM, TaK H CIIelHaIbHO Orciofia MOKHO cenath npunuunuanbapit  [ICBpaboTe mpeioykena KOHIEMIIA peaH3aLiH
paspaGoTaHHble, yIHTHIBAIONIE CHIEHUKY  BBIBOJL O TOM, HTO CHELHATHCTEI C1yKOBl Ha-  HenpephIBHOI HHPOPMALHOHHO MOEPHKKH
pacueros HanexknoCTH CIOKHBIX OC. JeKHOCTH OJUKHBI pemrats 3afaun, cop- ITOHp [8] mo pacuery noxasaresieit HaIEXKHOCTH

JIOKyMeHTATBHO MeTOIHKH OOPMICHbI BBHIC ~ MYJIHPOBAHHBIC B 6n0okax Ad, A7, A8 m A9, DC, OCHOBHBIMH TOJIOXKEHIAMH KOTOPOIt ABJISA-
cranpapra npexnpusirust (CTIT), koTopbuit ABAS- @ 339K obecnevenus TpeOOBaHMM 110 HAa-  HOTCH:

€1Cs1 COCTABHON YaCTHIO TeXHOIOTHH [6]. nexHoCTH K KoHkperHoit CU (610K Al4) — o OGbemumenne nob30BaTeseit o nHbopmar-
Jlpyrast BakHast 0COGEHHOCTb TEXHOJIOTHIT — €€ HeMOCPEACTBEHHbIE pa3paboTIHKH (CXeMO- OHHOMY, @ He 110 TePPHTOPHATBHOMY NIPHIHAKY

TO, 4TO OCHOBHOIT 00BeM paoT 110 a3y H 00e-  TEXHHMKH i KOHCTpYKTOPBI). TONBKO B 3TOM (ycranoska I1C B TOKQJIBHON HIH /106aIbHOT

ClIeueHNIO HAIOKHOCTH BHITOMHACTCA B 60KaX  Cilyyae MOKHO H36ekKaTh MHOTOUHCICHHBIX CeTH T03BOJIseT IPOBOIHTH PacyeThl HANeK-

A8 1 Al4 (puc. 2), a He Ha 3AKTIOYHTE/IbHOM dTare nopabotok DC 10 pe3yIbTaTaM HCIBITAHUI HoCTH Kak oftHoro DC ¢ pasHbIX pabOdHX CTaH-

npoextiposanist (6710k A16), KaK IPHHATO BTpa-  OMBITHBIX o6pa3uoB 1 ofecnevnTh BHINOJ- 1it, Tak 1 pasmrgabix DC ¢ OHOI paboseit

MIHOHHOI TEXHOJIOTHH MIPOEKTHPOBAHMUSA, pe-  HEHHE MPOLeAYP CHCTEMBI KadecTBa B COOT- CTAHIIMH).

KkomeroBarHoit B PIB 319.01.10-98 7]. Kpome ~ BeTcTBHH ¢ TPeGOBAHUAMIL CTAHAAPTOB ISO o DeKTPOHHBI 0OMeH TAHHBIMH (KOHBEPTOPb

TOTO, He HaZIO 3a6BIBATH O 31a4aX, CBA3AHHBIX  cepun 9000. nanubIX popmatos npombiuierHsx CATIP

¢ onpezeeHneM TpeGOBaHMIT N0 HAIEKHOCTH OHAKO ISl TOTO, 4TOOBI BO3JIOKHTH ITH 1 ACITH, dpopmupoBaH1ie IpOTOK0/IOB pado-

Kk CU (610K A9), 1t OKOHHATENTBHOI! OLEHKE HfIek~  00A3AHHOCTH HA IJ1eWH NPOCKTHPOBILIKOB ThI B 3/IEKTPOHHOM BHIE).

HoctH (6710 A8). DC, Heo6XOAMMO MPENOCTABUTL UM CpefcTBa  ® MOHHTOPHHT nH(OpMAIHH O XapaKTepHCTH~
OuEBHIIHO, 4TO TPYA0SMKOCTS PaGOT IO OLIEH-  ABTOMATH3ALH JUIA PelIeHIs 33/ pacieTa Kax HagexsocTn OPH.

ke 1 obecrevenmio HazexsocT OC BO MHOTO  TOKa3aTeseil HAlKHOCTH, TO €CTb CO31ATh MO~ ¢ HenpepbiBHas no/uiepskka npowecca obecrie-

Pa3 HiKe, YeM TPYIOSMKOCTS PaGoT 110 OLleHKe  rPAMMHBIE CPENICTBA (T1C) HOBOrO MOKOJIEHHS, YeHHs Ha[IeKHOCTH (pacueT npe/ieIbHOOIY -
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CTHMBIX PEKHMOB PaGOTbI, YHC/IA Pe3ePBHBIX

CYur. n.).

HenpepbiBaas nojuiepykka OkasaHusi OMOLIH

11071b30BaTeNI0 («ropstaas anHMs», Internet-

TNPE/ICTaBUTENbCTBO, KOHTEKCTHAS CIIPaBKa

T ).

HenpepuiBHas nongepxka unpopmanun

0 XapakTepucTHKax HaaexHocTn DPU kak

HHOCTpanHoro npoussoacrea (UII), rak

M OTeYeCcTBEHHOTo (BpeMs MoaupHKaLun

unTepdeiica nonp3osarens u 6a3 TaHHBIX

(BJ1) B 9acTH MaTeMaTHYECKHX MOJIeIeit IKC-

TUIYaTallHOHHOMH MHTEHCHBHOCTH OTKA30B,

YHCIEHHBIX 3HauYeH I Koo duIHeHToB 1 11p.

He JIOJUKHO NpeBbllath 1-2 nnelt noce 1no-

ABJICHUS Pe3y/IbTATOB MOHUTOPHHTA).

o HenpepriBHas noiepskka npouecca pacyera
Ha/Ie)KHOCTH (ABTOMATHYECKHIT epepacyer
TpH JI060M H3MEHEHHH CXeMbI pacyeTa Ha-
nexunoctu (CPH) u oto6GpakeHne pesyibra-
TOB B OKHe HHTepdelica nonb3osates).
Jlns peanusanum noa0KeHHH KOHUENIHH

M aBTOMATH3AIIHH BBITIOIHEHUsI OTePaIinii Tex-

HOJIOTHH ObLI CO3/1aH POTPAMMHBIIT KOMILIEKC

pacdera noxasareseil HaleXKHOCTH CJIOKHBIX

9C, cocTaB KOTOPOTO IPHBEJIEH Ha PHUC. 2.
[TporpaMMHBIii KOMILIEKC TIO3BOJISET TIPO-

BOJMTH PacyeThl MoKasaTeseil HaleKHOCTH

no 'OCT P B 20.39.303-98 [9], a umenno: Be-

posiTHOCTH 6e30TKa3HOI paGoThI 32 3a1aHHOE

Bpemst — P(t); cpeaineii HapabOTKH 10 OTKa3a

B peKHMe dKCIuTyaTauun — T3 cpeaneii Ha-

PaboOTKH Ha OTKA3 B peKMMe IKCIUTyaTaliui —

TEeXHOJIOINUM | HAREXHOCTb KOMNOHEHTOB

T; cpenueit HapaGOTKH 10 OTKa3a B peknMe
xpanenns — Toy,; koapduunenta rorosHo-
cru — Kj5 koahdunmenta onepatusHoi ro-
ToBHOCTH — K5 K0a(punmenta roroBHOCTH
cucrembl SUTT — K cpeero Bpemenn 3a-
JIepPKKH yIOBJIeTBOpeHHs 3asiBok — At. Kparkas
XapaKTepUCTHKA CHCTEM MPOrPaMMHOTO KOM-
TIJIeKCa PHBEJICHA HIDKE.

Cucrema pacuera nokasaresieil HaleKHOCTH
9JIEKTPOHHBIX MOJIyJIeli mepBoro ypoBHsi (OM1)
[10] cospana mis aBTOMaTH3aUMK BBITOJIHE-
Hust onepauun Al4 «Pacyer nanexnocru CU»
1HPOPMALIHOHHOI TEXHOJIOTHH obecrieuenus
HaziexxHocTH c1oxkubIX DC (puc. 1), B obecreve-
uue PJ1 B 319.01.20-98 [2] u npeanasuavena wis
PacyeTHOM OLEHKH IOKa3aTeieil Hale)KHOCTH
JIEKTPOHHBIX MozyJeit 1-ro ypoBHs (MomyJiei,
He HMEIOIINX Pe3epBHPOBAHMS M COCTOALLHX
13 OPU) no 1aHHBIM O XapakTepHCTHKAX Ha-
nexnoctn DPU 1 mapamerpaM pe;xnMoB npu-
MEHEHMS.

Cucrema OpMeHTHPOBAaHA HA HHIKEHEPOB-
NPOEKTHPOBIIHKOB DM, He ABAAIOUIHX-
Csl CHeIHANMCTAMH B 00JIACTH HAJeKHOCTH
M HMEIOLIMX MHHUMAJIbHBIE HABBIKH PaGoThl
Ha I1epCOHAIbHOM KOMIIbIoTepe. DTO JOCTHTa-
eTcs 3 CUeT:
® ucnob3oBanns Texsonoruu Wizard jis BBojia

urdopmaunn B uuTepdeiice nob3osarens;
® CO3MIaHMA CIPABOYHOI CHCTEMBI, COflepIKa-

1eii Bce HeOOXOIMMBIE MTOJICKA3KH H PEKO-

MeH/Ial1H, HeoOXOHMBIe Ui PabOTHI C CH-

CTeMO;

MporpamMmHbIi KOMNNEKC pacyeta nokasatenei HagexHocTn 3C
G I | |
pacyera NH Cucrema Wm“‘w Cucrema
- ] | @AMMHUCTPHPO- plsi apxvBauum
Moyne# 1-10 el nonb3osareneit IEOSNTR,
YPOBHS!
| 1 ]
mﬂunm Mogyne Vintepdeiic
— b aAMUHUCTPY-
| ([ | | .
] ] ]
Cucrema Mogyn " bei
pacualiil Wntepdeic
PeKOHGUrypH: 7 koauposaHus AAMUHNCTPU-
Pyembix 3C opmyn posaHus poacesona
pacuera Moayne Moayne Moayns
" noasareneit | conpsbKeHmsi CONpsUKEHNs CONpSXeH!s
[OCTAaTONHOCTH cBi cBll cbl
|_cvcrem 31N | T T T
= |
eSS SRR SRR

® cosnanus 6a3bl NIaHHBIX, COMEpIKALIel KaK
undopmanuio 06 OPU, KKT u crannapru-
30BaHHBIX 1 yHuHIHpoBanHbx CY, Tak

1 uHGOPMAIHIO 0 paccanThIBaeMbIx DM,

[Tonb3oBaresib CHCTEMBI HMEET BO3MOKHOCTD
M0JIY4aTh JONOJHHTEIbHYI0 HHPOPMALHIO
O CTeneHy BIMAHMSA Kaioro n3 BBO (temmnepa-
TYPbI ¥ 21p.) ¥ Kaka0ro OPU Ha o6uguit yposeHsb
PaccYMTaHHBIX NOKa3aTesel. AHAIN3 ITON UH-
(hopmaiu 103B0IsET CBOEBPEMEHHO BBISBHTH
«cnabpie Mecta» pazpabaTbiBaeMbIX MOAyJIeN
¥ 71aTh 060CHOBAHHbIE PEKOMEH/IAIINH 110 H3-
MEHEHHIO CXeMbl, KOHCTPYKIIHH H 3JIeMeHTHOI
6a3bl ¢ Hebio obecreveHns TpeGOBaHMIl YacT-
HbIX TeXHHYecKHX 3afanmit (YT3) no nokasare-
JISIM HaJIeKHOCTH JIEKTPOHHBIX MOJIYJIeil.

CucTeMma 103BOJISET PACCYUTHIBATD MMOKA-
3aTe HajeKHOCTH DMI1 Ha OCHOBE JJAHHBIX
1o xapakrepuctukam Hanexxnoctn OPU u KKT,
NPHBEJICHHBIX B 0TEYECTBEHHBIX CIIPABOYHHKAX
MO P® «Hanexnocts DPW», «Hapexuocts
OPU UIl», «Ilepeuenn cepuitHO NPOU3BO-
JMMBIX U NePCreKTHBHBIX 0a30BBIX CPEACTB
BBIYHCTHTEIBHON TeXHHKH, Pa3paboTaHHBIX
B pamkax KITL «Murerpanus-CBT-2015»
u «BoeHHas MHKPO3/IEKTPOHHKa» HA OCHO-
Be YHHHIMPOBAHHBIX APXHTEKTYPHBIX, CH-
CTeMHBIX, TPOrPAMMHBIX H KOHCTPYKTHBHBIX
pelIeHn ¥ OTEYeCTBEHHOM 3JIEMEHTHOM
6a3bl», CipaBovHHKe ACCOLHALIMH 3aKa3YHKOB
n norpebuTeseil yHHGUIHPOBAHHBIX H3]le-
Juit anekTpoHHoi Texuuku (Poun YHUOT)
«Homenxiatypa Beicokotexnonornausix UOT,
pekomeHyeMbIX K paspaborke B PO n npu-
MeHeHHI0 B PDA», 3apy6exHbIX CTaHIapTOB
MIL-HDBK-217F, GJB/Z 299B, NSWC-98/LE1,
a takxke cnpasoynukos OO0 «CHUHII»
«Hanexunocrs OPU 3apy6exHoro npoussosu-
cTBa» 1 HHPOPMALHOHHO-CIIPABOYHOI Ga3bl
naunbix «Hanexuocrs KKT». Bee ati cipaBoy-
HUKH HelPephIBHO 0OHOBJIAIOTCS HA OCHOBE pe-
3yJbTaTOB MOHUTOPHHTA U JIAHHBIX, MPE/ICTaB-
JISIeMbIX TIPeNPHATHAMH-01b30BATEAAMU
NPOrPaMMHOTO KOMILIEKCA.

Bcrpoennbie nuTepdeiichl CBA3M MO3BOJIS-
10T 9KCMOPTHPOBATh H KOHBEPTHPOBATH AH-
Hbi€ IPOMBIIIUIEHHBIX OTeuecTBeHHbIX CATIP/
ACIIH u sapy6exupix CAD/CAE-cucrem
B [IPOrpaMMHbI€ CPe/ICTBA aBTOMATH3NPOBAH-
HOTO BBIITyCKa KapT pab0uHX PeKHMOB.

B cucreme peanmsosan meron pacuera M1,
pexomenioannbiit B OCT 41 0.012.242-84 [11],
a TaKKe CrelHaIbHO pa3paboTaHHbBIE METO/bI
pacyera unTeHcuBHOCTH 0TKa30B CBUC 1 koad-
¢unmenta akcruryaraunn. Crucrema no3sosser
MPOBOIMTH PacyeThl MOKa3aTeeil HaIeKHOCTH
no OCT PB 20.39.303-98 (9], a umenHo: Bepo-
ATHOCTH Ge30TKa3HOI paGOTHI 3 3alaHHOE Bpe-
M — P(t); cpeneit HapaGOTKH 10 OTKa3a B pe-
JKuMe IKcruTyataiun — Tiy; cpeiHest HapaGoTKu
710 OTKa3a B pexkime xparenus — Ty, [nasnas
hopma nnTepeiica noIb30BaTeIs CHCTEMBI pac-
4eTa rokasaresieli HaJleXKHOCTH JJIeKTPOHHBIX
MOJIyJie IpUBe/IeHa Ha puc. 3.

Cucrema pacyera mokasaresieil Hajle)KHO-
ctu pesepsuposannbix OC [12] cosnana s
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4BTOMAaTH3aUHH BHINOTHEHNS ONcpammn A%
«Pacuer HajleXHOCTH H3zeames ZEdopua-
IHOHHOM TEXHONOrHH Obecnesenns manes-
HocTH cnoxkHbix 3C (pue. 1), 5 obecnesenne
PIIB 319.01.16-98 [4] u NpEeIN23INIICH2 1%
PacueTHOM OLEHKH MOKa3aTenel HasemmOCTH
CTPYKTypHO-cnokHEbix IC (SC, mmenmux pe-
3€PBHPOBaHHE) NO JAHHEIM O XapaKTepHCTH-
Kax Hanexrocrn CY u napamerpas pesepsi-
POBaHHBIX rpymL.

B cucteme peannsosan merox crarucrirge-
CKHX HCIILITAHHI, 9TO NO3BOASET MPOBOANTS
PacyeThl nokasarenei HagexnocT 9C, Yy KO-
Topbix CPH npeacrasasior cooi «HENPHBO-
Anmbie» rpadbi. CPH B nuTepdeiice noms3o-
BATEIl CHCTEMBI NIPE/CTABAALTCA B BUJlE /epeBa
rpynn (), npu stom pacuernoe ANPO CHCTEMbL
MOKET OAIeP/KHBATH PAKTHYECKH HEOTPaHH-
YIEHHOE KOJIMYeCTBO HEPapXHYECKHX YPOBHelt
AT, anco Kotopsix onpenensercs TonbKo Tex-
HHYeCKUMHU XapakTepuctukamu DBM, Ha koto-
Po¥i OHa ycraHOBIeHa.

Cuicrema nossonsier nposoauTs pacyersi ro-
Kazaresneit Hanexxnoctn mo FOCT PB 20.39.303-
98 [9], a umenno: BEPOATHOCTH 6€30TKa3HOI
pa6oTel 3a 3ananHOe Bpems — P(t); cpennei
HapaGoTky 10 oTkaza — T Koa(duumenta ro-
ToBHOCTH — K5 K0oo(hdnumenta oneparnsmoit
rotoBaocTi — K. InaBnas opma uHTepdeii-
Ca N0JIb30BaTeJIs CHCTEMBI PacyeTa MmokKasaresieit
HALEKHOCTH pesepBupoBanHbiX IC npuBeena
Ha puc. 4.

Cucrema pacuera nokasatesneii nagexsocTH
9C ¢ pexondpurypupyemoi CTpyKTYpOIi [13]
CO3/1aHa JUIS aBTOMATH3AUUH BBITONHEHHS
onepaunuit A4 «Cunres CPH» u A8 «Pacuer Ha-
ACKHOCTH H3/euA» HHDOPMAIHOHHOI Tex-
HOJIOTHH 00ecredeH s HaIeKHOCTH CIIOMKHBIX
9C (puc. 1), B obecrieverme PIIB 319.01.16-98 [4]
M TIpeHa3HAYeHa /U1 PaCYeTHON ONEeHKH 1o-
Kasatejleit HajleKHOCTH PeKOHMHTYpHPyeMBbIx
9C (3C, nepecrpanpatoniux csoro CTPYKTYpy
npu orkasax CY) 1o nanueM o XapaKTepucTH-
Kax Hanexknoctn CH u anropurmax pekondn-
rypanmm.

Maremarnueckoe ob6ecneuenne cucrems
PeAIH3yeT METO0OTHIO CTATHCTHYECKOTO
(mmuranmonnoro) moxemposanus, peKomeH-
nosannoro 'OCT 27.301-95 [14]. Cucrema
TTO3BOJIAET IPOBOANTH PacyeThl MOKa3aTeJieil
Hanexnoctu no 'OCT PB 20.39.303-98 [9],
@ MMEHHO: BEpOATHOCTH Ge30TKa3HOI paGoThi
3a 3ananHoe Bpems — P(); cpenneit HapaGot-
KH 110 oTKasa — T; cpetHero Bpemenu Boc-
craHoBienus — Ty koappunmenta roros-
Hocr — K, koadduumenta oneparusmoii
rOTOBHOCTH — K

B ommume ot cicremst pacuera nokasareneit
HaJIeZKHOCTH pesepBUpoBaHHbIX DC, B cHCTe-
Me IIPHMEHAIOTCH AMCKPETHO-COOBITHITHBIE
MOZIEH U MOJIeTHPOBAHNS KU3HEHHOTO 1IHKIa
9C ot momenTa sanycka B IKcruyaraumio. [pu
9TOM TaKKe PasbirPhIBAIOTCA HelpephiBHbIE
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PYIOTCA COOBITHS, BOSHHKAIONIME IPH OTKA3ax
CY, B cooTsetcTBIN C anropuTMOM pexoHpu-
rypaunn 9C. Onucanme anroputmos PeKOH-
Gurypamnn ocymecrsasercs na CrenHaIn3u-
POBaHHOM s3bike. [naBHas dopma untepdeiica
T0/Ib30BaTe sl CHCTEMbI PacyeTa noKasaTeJieii
HanexuocTi OC ¢ pekonurypupyemoii CTPyK-
TYpOii IpHBe/ieHa Ha puC. 5.

Cucrema pacuera nokasaresneit nocratounocri
cucrem 3UIT Boccranasmsaempix DC [15] cos-
/laHa JUIs aBTOMATH3ALMH BBINIOJIHEHUS Ollepa-
wn A8 «Pacyer HagexHoCTH M3neHY uHpop-

MALHOHHOMH TEXHOIOrHH 00eCTIeYeHNs HAIeKHO-
cri cnoxkubix IC (puc. 1), B obecrievenne TOCT
PB 27.3.03-2005 u PIB 319.01.19-98 (3] u npen-
Ha3Ha4eHa JUlsl pacYeTHON OLEHKH MoKa3aTeeil
Aocraroqnoct cucrem 3UIT u ontumuzanuu
HA9aJIbHOTO YPOBHS 3aI1ACOB B HX KOMIUIEKTAX
110 IAHHBIM O XapaKTepPUCTHKAX HajiexHocTH CY,
CTpyKType cucrembl 3UIT, crparernn nonosne-
HHSI 3a11aCOB H 1p.

B cucreme peannsosanni sce meromp TOCT
PB 27.3.03-2005, uto nossonser NPOBOIUTE
PAcueThl NoKa3aTeseit I0CTaTOYHOCTH KaK JuIs

ClIyqaitHbie BeTHYHHBI (BpeMeHa HaXOKICHMs Tyycn A28 4 l

CY B Tekymem cocrosnun). B xone BBINOJTHE- Puc. 4. Tnasnas dhopua wiTepdbeiica nons3osarens cncrems: IS i 3C

HHA HMHTAIHOHHOTO 3KCIIEPHMEHTA MOJe/H-
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RN 3

AL R

distribution Dis_Cor (9,10e-06);

distribution Per (const 1000);

distribution Dis_El_Change (const 0);

distribution Dis_Init (const 0);

Variable vChange_EL_1;
Variable vChange_EL_2;
Variable vChange EL_3;

knot O_El_1

{

state: Fail, Change , Work, wCh;
mode: Normal, Wait;

startState: Work:;

startMode: Normal ;

Puc. 5. Mnasxas hopma ¢

onHoypoBHeBbix cuctem 3UII, Tak u AByXYy-
POBHEBBIX, IPH 3TOM PacieTHOE AAPO CHCTEMBbI
MOJKeT MOJUIEPKHBATh IIPAKTHIECKH HEOTPAHU-
YeHHOE KOJIMYeCTBO 3amacos B cucreme 3UII,
9HCII0 KOTOPBIX ONPeesAeTCs TONbKO TeXHH-
4eCKUMH XapakTepuctukamu 9BM, Ha KoTo-
POii OHa yCTaHOBJIEHA.

C momomuIpio 3TOM CHCTEMBI MOKHO pac-
CYMTATh NMOKA3aTeIH IOCTATOYHOCTH CHCTEM
3UIT o TOCT P B 20.39.303-98 (9], a umen-
HO: Koapunnent rorosroctn — Kpgypy
M CpejiHee BpeMs 3a/IepKKH yIO0BJIeTBOPEHMUS
3asiBKH — At

ITo knaccndpmkanuu TOCT PB 27.3.03-2005
onHoyposHesble cucteMbl 3UIT cocTosT
u3 onHoro kommiekra 3UIT n Hencuepnaemoro
ucrouHuka nononsenus (HUIT). Paanugaior
onunouHbIi Kommuexkt 3UIT (BUIT-0), nc-
MOJIb3YIONUIHIICA UIA BOCCTAHOBJIEHHS OJIHOTO
9C (puc. 6a), u rpynnosoit kommiext 3UII
(3UII-T') — nnst BOCCTAHOBJIEHMS TPYIITIBI O/1-
HOTHIHBIX (onuHaKoBbIx) DC (puc. 66).

JiByxypoBuessie cuctembl 3UII cocroar
u3 onHoro komruiekta 3UTT-T, neckonbkux omm-
HakoBbIX komruiekTos 3UTT-O u HUIT (puc. 7).

Cucrema n103BOJISIET MPOEKTHPOBATH CHCTEMbI
3UI1, nononHenne 3anacoB B KOTOPBIX MOK-
HO OCYILIECTBJIAITh ITyTeM CJIeyIOLIHX MOTHTHK
o6cmyKuBaHUs (CTpaTeruii MOMOIHEH s ): Te-
PHOIMYECKOE IONOJIHEHHE, TIEPHOIHYECKOe 10~
TIOJTHEHHE C IKCTPEHHBIMH JIOCTABKAMH, Helpe-
PBIBHOE MOTIOJTHEHHE H TOTOIHEHHE 110 YPOBHIO
HECHHKAaeMOTo 3araca.

Cucrema no3BosIsAeT peraTh Clefyonue 3a-
naun npoektuposanus cucrem 3UIT B nomHom
coorserctsun ¢ TOCT PB 27.3.03-2005:
® pacyer 3aracos, 06ecrnednBaIONINX 3aJaHHbII

YPOBEHb MOKa3aTeIsl I0CTaTOYHOCTH CHCTe-

mbi 3UIT 1pn MHHAMAIBHBIX CyMMapHbIX

3aTpaTax Ha 3anacHble 4acTH (npsiMasi 3ajiaqa

ONTHMH3ALIHH);
® pacyer 3aracoB, COOTBETCTBYIOIINX 3a/IaHHO-

MY OrpaHMY€HHMIO 110 CYMMapHBIM 3aTpaTaM

Ha 3anacuble yacti (3Y4) npu MakcMMasbHO-

10 100000000

) Pacuer napabonun wa ovxas

© Pacwer seposmocTH Be3omKasHon paboTel
© Pacver k039 roTosmoc

7] Coparersie coobwersit

PesynuTar nporpamms:
0980167709

JIOCTHKHMOM yPOBHe 110Ka3aTeJis 10CTaTo4-
Hocru cucremsl 3UIT (o6parnas 3anava oni-
MH3aIKH);

® pacyer roKasaresei J0CTaTOYHOCTH CHCTEMBI
3HIT st 3apansoro konmyecrsa 34.
ITpakTHKa HCIIONBL30BAHMS CHCTEMBbI Ha ITpes-

NpHATHAX 060POHHOTO KOMIUIEKCA [0Ka3a1a,

4TO KPOMe BBIIIENePeYHCIeHHBIX 3a/ad TAKkKe

Heo6XOMMO MPOBOAHTH pacdeT KOJIHYecTBa

34 ;15 3alaHHOI HOPMBI PACXOJIa 3aMACHBIX Ya-

creit (HP3Y) na akcrutyaraimio u (win) niaxo-

Bbl€ PEMOHTHI (3a71a4a obecrieveH s 3anacHbIMi

9acTAMM 110 HOPMaM Pacxojia, pereHue KOTopoit

TaK’ke peaIn30BaHo B cucreme). [maBHas hopma

unTepdeiica Moab30BaTE I CHCTEMBI pacyeTa

noxkasareseii jocraroynoctu cucrem 3UIT Boc-

cranasmBaeMbix DC npuBe/ieHa Ha puc. 8.
ITpennasnavenue ocranbHbix cucrem [1K:

o CucremMa aIMHHHCTPHPOBAHHSA CIIPABOYHOI
vactu 6asel mannbix (CUBJL) [12] — s 06-
HOBJIEHHS JIAHHBIX 110 XapaKTePUCTHKAM Ha-
nexnocrn OPU u KKT.

T
3un-r
] | Vaenve | [ | Vanenwe No1 | [ Msnenwe Ne2 | - - - [ Manenme Nes | T (RSN - - TR _IJ
Puc. 6.0, : a) op ] 3U1N-0; 6) rpynnosoi komnnext 3UMN-I Puc. 7. flsyxyposnesan cucrema 3UMN
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o Cucrema aIMHHHCTPHPOBAHHA M0Ib30BaTe-
et [12] — juist pasrpasmsesus npas A0CTyNa
noJIb30BaTesel K cucremam 1 nHdopmaun-
OHHBIM pecypcam (6azam IaHHBIX) IPOTPaM-
MHOTO KOMILIEKCA.

Cucrema apxusaiun npoextos [12] — nis
CONPOBOKIEHHS aPXHBHON YacTH 6a3bl faH-
HbIX (AYB/I) mporpaMMHOro KoMIuiekca.
Cucrema MonnTOpHHra [16] — wist cGopa 1 06-
paboTKH aKTyabHOM HH(OPMALIHH O XapaKTepH-
crukax DPH n KKT. B cocras cucrembl BEmosen
WEB-nopran (puc. 9), ¢ noMouisio KoToporo
OpraHu3yercsi eiMHoe HH(POPMAIHOHHOE Po-
CTPAHCTBO, MOJIb3YACh KOTOPBIM PaspaboT4HKy
MOTYT NOJTy4aTh HHGPOPMAILIIO O TEXHHYECKHX
XapaKTePUCTHKAX M MOKA3aTe/IAX HANEKHOCTH
n kauecrsa OPU u KKT.

O6MeH TaHHBIMH OCYLIIECTBIISETCS B PeKHMe
PeaylbHOTO BPeMeHH, 4TO M03BOJIAET COKPATHTH
BpeMms, Heobxonumoe paspaborunkam DC s
obocHoBaHms BhIGopa HomeHKIaTypbi OPU n KKT
IO KPHTEPHIO HAZIGAKHOCTH.

Kpome Toro, 1u1st peannsaiiun BO3MOKHOCTH
HEIpPepbIBHOI NOIEPKKH AKTYaIbHOM HHOP-
MalHH O XapaKTepUCTUKAX HajexkHocTH DPU
1 KKT 6buti paspaboTanbl CrielHain3npoBaH-
Hble A3BIKH KOJAHPOBAHHS OKOH HHTepdeiica
T0JIb30BATeNs CHCTEMBI pacyeTa NoKasaresei Ha-
AeKHOCTH DM 1 KOJMPOBAHMSA MATEMATHYECKHX
moneseit (popmys) nHTEHCHBHOCTH 0TKa308 [ 10].
Hcnonb3oBanne 3THX A3bIKOB TO3BOJISET H3Me-
HaTh aHHbIe B CYB] n muTepdeiic nonb3osarens
(nocsienosareIbHOCTH BBOJA/BHIBO/IA, HA3BAHHE
H CoJiep/KaHKe OKOH, T10/1eii BBO/IA/BBIBO/IA H JIp.)
6C3 H3MEHEHHUA MPOrPaMMHOI0O KOJa CHCTEMBI
pacuera rokasaresieii HaeKHOCTH OM.

Jlpyrum 1 He MeHee BaKHBIM aCTIeKTOM Peain-
3aUMN HHPOPMAIMOHHOI TEXHOJIOTHH ABJISETCS
OpraHu3aiys o6MeHa JaHHbIMH TIPH IPOBECHHH
PacyeToB HaIEKHOCTH. B cruty M3BecTHBIX 0cobeH-
HOCTeii PacieToB HAJIKHOCTH (CEKPETHOCTD, CJIOK-
HBII MaTeMaTHYeCKHIi aNTapar M T. J1.) HCTOpHYe-
CKH CJIOAKHIOCH TaK, YTO HX IPOBOJIAT HHKEHEPbI-
MaTeMaTHKH, He ABJIIOIIHECS HEeNOCPE/ICTBEHHBIMU
Y9aCTHUKAMH [POLIECCOB IPOEKTHPOBAHMNS, A CJIEJI0-
BaTeJIbHO, He NPEJICTAB/IAIOLIHE B3AMMOCBS3N MEXK-
Jly XapaKTepHCTHKAMH H T10Ka3aTe/ MK HaJIeKHO-
CTH M NlepeMEeHHBIMH TIPOEKTHPOBAHHS (CXeMOTeX-
HUYECKHMH, KOHCTPYKTOPCKHMH H JIp.).

IToaromy npu opranusaiin o6MeHa JaHHbIMH
B IPOrpaMMHOM KOMILIEKCe pacveTa rnokasare-
Jieit HaJIeKHOCTH GbLTa OPraHU30BaHa He TOMb-
KO B3aMMOCB#A3b IAHHBIX OT/EJbHbBIX CHCTEM,
HO 1 nHopmamonnsie caasu ¢ CAITP (CAD-
cucremami), ACITH (CAE-cucremam) 1 cucre-
MaMH MeHe/UKMEHTa HalIeKHOCTH.

Cxema opranu3anun HH(GOPMALHOHHBIX 10-
TOKOB, OTBEYAOIas ITUM TPeOOBAHMSAM, IPH-
BejieHa Ha puc. 10.

[TporpaMMHBIHi KOMIIEKC MOXKET GBITh
ycranosien Ha IBM/PC-coBmecTumblit KoM-
nplotep (nmponeccop — He HuKe Pentium
IV ¢ TakToBO# 9acToTOM He MeHee 4 I'Tu;
HDD — ne menee 2 I'6aitt cBo6onHOrO Me-
cra; RAM — ne menee 4 I'6aiit) ¢ onepanu-
onnoit cucremont Windows XP, ¢ ycranos-
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Hosudi npoesr
wno |
rr-hm Haurerosarme b&u Cpensss Sarpars Crpererna Nepswnt | BropoA | Konseo
Horiep wacTH aeren C4 ueacTen |3anackx | 3anacx
wacten | uacred
fwr] | 10-6{1/y) | ful/fer] | fus] | fur) | (er)
1 [Marepeicannnara 1 057 3200 1 nepuoneckoe 8760 0 2 10
2 |neoueccop 1 032 2100 1 nepuoneckoe 8760 0 1 10
3 |Xecrw@amex 2 095 1200 1 nepuoeckoe 8760 0 1 10
4 |corom 1 065 500 1 nepuonsecxoe 8760 0 1 10
§  |Onmuvecxan s 1 050 200 1 nepuomsmiecxoe 8760 0 1 10
& 1 020 350 1 nepuoseckos 8760 0 1 10
7 [Mormrop 1 0.35 2700 1 nepuomrecxoe 8760 0 :] 10
o

Puc. 8. Mnasan chopma uHTepdhelica NoNb30BATENS CHCTEMbI PACYETA NOKA3ATeNeH AOCTATONHOCTH cictem UM
soccTaHasmsaembix 3C
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Puc. 9. WEB-nopran cucremb MoHuTopHHra npumenensns IPU u KKT

MepeyeHs anemerToB l | l l
Macco-rabaputhbie  Iepeyens Pexum pabortd]
XapaKkTepucCTUKn anemeHTos ' paﬁo«ui pe)«vluu owa;oa Cmumocra KxomnoxewTos 31N
KonsepTopst l
(e ) Daiins
Cucrema fneskoe
KapaxTepucTim
MOHUTOPUHIA | HanexHoCTH cqsn nl‘w %) PHEJJ
NpoexTos
XapakTepucTHin HaaexHoOCTH
Pexumbl pabotb! NH 3C
Mepesers IPU rﬂlﬂ cucrembl UM
NH 3P1 CY
NH 3C
NH 9PV CY (H 3P CY
l CTOUM. cHcTembi 3N 1] cucTems) 3UN |

Mk con| HUR Moayns conpsxenns Moayne conj HAR M b COI HUR
Cucrema pacvera N Cucrema pacyera NH

Cucrema pacvera MH cucrepu oy Cucrema pacvera MH
ANEKTPOHHbIX MOAYNel ac ¢ peKoH dw ryPW p yeMmoit

ac
Koneepropei 8 hopmar nporpamm MS Office

Puc. 10. Mporp pacyeta 3C: cxema urcpop noTOKOB
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nenubiMu CYBJI Oracle 9i 1 WEB-cepsepom
APACHE. Ilpu pa6oTe B 10KaJAbHBIX/TJI0-
GaMBHBIX CETAX CepBepHas YaCTh KOMIIEK-
ca TakKe MOKeT ObITh ycTaHOB/IeHa Ha DBM
¢ onepanuoHHO# cucremoit Unix win orede-
creennoit MC BC. TIporpaMMHBIil KOMILUIEKC
¢ 2002 rona ectb B MuTepHeTe. 3a 91O Bpems
¢ HUM no3HakoMuIHCch 6ostee 400 1M0TB30-
Bareneit u3 Poccun, crpan CHI, 6anxkuero
U J1aJIbHEro 3apy6exps.

[IpuMeHeH#e TeXHOIOTHH Ha Psiie POMBILI-
JIEHHBIX TPEANpPUATHIT 060POHHOTO KOMILTEKCa
T0Ka3as10, 9T0 3eKT OT ee BHEPEHHs: COCTOMT
B CHIJKEHHH TPY/IO@MKOCTH IIPOBE/ICHHS IIPOEKT-
HBIX HCCTIEIoBaHMI HaZeKHOCTH DC (B OTHEIBHBIX
crydasix 10 35-40%), MOBBILIEHHH KadecTBa paspa-
GarTbIBaeMbIX 06Pa3LIOB (IPEsK/ie BCEro HX HaIeKHO-
CTH, 32 CY€T CBOEBPEMEHHOTO BBISIBJICHAS H yCTPa-
HEHHs TPENOChUIOK K OTKA3aM), @ TAKAKe IKOHO-
MHH CPEJICTB 3a CYeT COKparteHns 0GbeMoB paboT
110 CO3/IAHHIO ¥ IKCTIEPUMEHTATLHOMY HCCIIe/I0Ba-
HHUIO MAKETOB M YMEHbILIEHHIO 00beMOB HCTIbITA-
HMI1 Ha HaJIeKHOCTH (Ha 10-15%) 17, 18). B
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HoBbi uncdposo#m
ocuunnorpacd

TDS1000C-EDU
ONS HAYUHAIOLLMX
nosib3oBareneu

Komnanus Tektronix, Inc. o6basuna o sbi-
nycke cepuu uudposbix ocuunnorpados
TDS1000 C-EDU, npeaHa3HaueHHbix ans oby-
yeHus pabote c ocumnnorpacom. Hosas mMo-
Aenb, LOCTYNHas No ueHe W obnagarowas sce-
MW OCHOBHbIMK q)yHKuMﬂMH W BO3MOXXHOCTAMH
ocuunnorpacda, NOMOXKET IErKO OBNAAETb OCHO-
8amu paboTbl ¢ npubopom.

MNpusnekarensHas yexa Ha TDS1000C-EDU
03Hayaer, YTo Npenoaasareny MoryT Tenepb oby-
yarb cTyaeHToB paboTe Ha ocuunnorpade, ¢ Ko-
TOpbIM ByAyLMM CneuManicTam, ckopee Bcero,
npugetcs paborarb nocne uHctutyta. CornacHo
pe3y/ibTatam UCCe0BaHIWH, NPUBEAEHHDIM B A0~
kymente 2010 EE Times Group Embedded Market
Study, 8 13 10 urHKeHePOB-3N1EKTPOHLHKOB Cel-
yac nonbaylotcs ocuunnorpacgamu Tektronix.

B cocras cepuu TDS1000C-EDU, pa3spabo-
TaHHOW Ha OCHOBE CAMOW NONYASPHOM naatthop-
Mbl ocuunnorpacos Tektronix, BXOAST MOAENH
¢ nonocoi nponyckanus 40, 60 u 100 MI'y, co-
OTBETCTBYIOLME CneuHdUIecKuM TpeboBaHHAM
obyueHus.

Hosble ocumunnorpadbl obecneunsaiot auc-
KPeTM3aUMIO CUrHaNa B PeXXHMe PeanbHoro epe-
MEHM N0 BCEM KaHanaM, YTO NO3BONSET CTyAeHTaM
TO4HO OXapPaKTepPH30BaTh LUMPOKMHM AHANA3OH Pa3-
JIM4HBIX TUNOB CUTHA/IOB Ha BCEX KaHaax OHOBpe-
MeHHO. BoaMOXHOCTH BbIBOPa pa3nuuHbiX BUROB
3anycka, Takux Kak 3anyck no poHTy, AnuTens-
HOCTU MMINY/IbCa WA BbIOPAHHOM CTPOKE BUAEOCHT-
Hana, N03BONSIOT BbICTPO NONYUUTL Ha IKPaHe Tpe-
6yembiit curian. Kpome Toro, Hosas cepus obecne-
4MBaET LWHPOKMIA Habop chyHKLMM, BKlo4as BN,
Matemaruyeckylo obpabotky curHanos (+, —, x),
3KpaHHbIe KyPCOpbl U BOIMOXHOCTb NPOBEAEHHUSA
16 aBTOMaTM3MPOBaHHbIX M3MepeHHi. [ns obner-
YEHHs OCBOEHHS M IKCNAIYaTaUum NpHbopa B Hem
NPeAyCMOTPEHbI MHTYUTMBHO NOHATHAA Nepes-
HAR NaHe/Ib CO CrPyNNMPOBAHHBIMK OpraHaMu
ynpasnenus u uHtepcdencom USB, sctpoerHas
CpaBoYHas CUCTeMa C MeHIO, (hyHKLMS aBTOHa-
CTPOHKM (C BO3MOXHOCTBIO OTK/IOHEHHS), MacTep
aBTOMATM3MPOBAHHOM NPOBEPKH NPOBHUKOB U NOA-
[IePXKKA HECKOMbKHX A3bIKOB.

Ha npunaraemom komnakT-gucke cobpan
BaXKHEMLHH MHCTPYMEHTapUH, NOMOTaOWMUH
CTYAEHTaM OCBOWTb UCNO/Ib3OBAHHE OCUMN-
norpacha, B TOM YHCNe ABa PYKOBOACTBA ANS
nabopaHToB 4 npenopasareneit U 48a pyKo-
BOACTBA ANs HauyMHalowux. B pykosoacrse
«Beepnenue 8 ocuunnorpacbl ans nabopaHtos
1 npenoaasarenei» W3NoXeHbl OCHOBbI paboTbl
ocuunnorpaga B KOMNIEKCe C NPAKTUHECKUMH
YNPaXHEeHUAMK ANs cTyaeHTos. B pykosoa-
cree «Ocyunnorpacuyeckue npobHuku ans
nabopaHToB U npenopasareneit» obbLACHAIOT-
€5 OCHOBbI paboTbl NPOBHUKOB W MX BAUSHWE
Ha KayecTso u3mepeHui. PykosogcTea ans
HaYWHaIOWNX NPeACTaBNeHbl CaMbiMKU nony-
NAPHBIMU W LUHPOKO MCNONb3YEMbIMW H3faHU-
amu Tektronix: «Ocuymunnorpacbi ot A go A»
1 «A3byka npobHUKOB».
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