yrnyéneHme caMmOKOHTpoOns
KOHTPOJ/IbHO-NMPOBEPOYHOM annapartypbl
u3aesium cucTem yrnpaB/ieHUS:
YTOYHEHUS U AO0NOJIHeHUS

K NpeAbiAyILLMM MaTepuajam
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YrinybiieHHe CAMOKOHTPOJISI KOHTPOJIbHO-TIPOBEPOYHOM allIlapaTypPhl
(mamee - KITA) U30e/IUE CHCTeM yrpaBineHus (gaizee - UCY). YTouHsIeTCsS
U IOIIONHSeTCS UHGOPMALUs 10 HAlIMCAHHBIM paHee MaTepUalaM:
e OJHOKpPAaTHbIE U MHOIOKPATHBIE TECTHI IUIAT PACUIMPEHHUS U XXIYTOB [1];
e pacmrupeHue 06J1aCTEH KOHTPOIS (CUCTeEMHBIe KOMITJIEKTYIOIIHE,
COOTBETCTBUE IIJIAT PACHIMPEHUS UX PYKOBOACTBAM I10 3KCIUTyaTalluH) [2];
e CaMOKOHTPOJIb IUIAT aHAJIOTOBOTO BBOAA A0 COOPKU aIlrapaTypsl [3].
JI06aBJISIFOTCSI HOBBIe ME@XaHU3MBI YIIYOJIeHUSI CAMOKOHTPOJIS (HallpuMep,
IIOMCK H3JIOMOB B JKI'yTax).

BBEJEHUE B YMCNE APYTVX MPUYVIH, U3MEHEHWEM pacnpeneneHns cur-
MeToabl, ONMCAaHHbIE B NEPEYUCNEHHbLIX Bbille MaTepha-  HaNOB Ha BbIXOAHbLIX pasdbemax »KryToB KIA, nckaovato-
nax, NpUMeHANnCb B TeYeHe AINTeNbHOro nepmoaa Bpe- WWMM NoAavy CMrHanoB C BbixoaoB KMA Ha ee cobCTBeH-
MEHW. DTO NPUBENO K BOSHUKHOBEHMIO CUTYaL M, TPEBYIO-  Hble BXOAbl. BO3HMKAET NaToBas cMTyaums: Tpebyetcs npo-
LWUMX YTOYHEHWA. DTN CUTYaL MK, B CBOIO 0Yepelb, MPUBen BepKka paboTbl KOHKPETHOW NAATLl, HO paboTaTh C HeW Npum
K pa3paboTke HOBbLIX METOA0B CAaMOKOHTPOS KIMA, B TOM 3TOM eLle Henb3s.

YMCNe KacaloLMXCs ee 3alMThl OT HeCaHKLMOHMPOBAHHO- B pesynbTaTe CTAaHOBMTCSH BO3MOXHbLIM MPOBEPUTDL
ro [0CTyna, NPaBUALHOIO BLIGOPA OMNepaLMOHHON CUCTe- Y NAaT TONLKO HaAMYMe UX B CUCTeMe, OTKPbITVE, 3aKpbi-
Mbl, KOHTPONS LENOCTHOCTY XTIy TOB. TWE, BLIXO Ha PEXKMM, MPUCBOEHME MAEHTUdMKATOPA, CHM-
TbIBaHME KaKUX-TO OTAENbHbIX 6e30MaCHbIX CUFHAMO0B.
UWAEHTUOUKALUA NNAT C PA3SBEMAMU ISA Mpobaema oCNoXKHAETCA TeM, 4TO B KIMA (Kak B BbICOKO-

Mpu caMoKoHTPoe KIMA ero BbIXOAHbIE KTy Thl MOAKAYE-  CKOPOCTHOM NPOMbILAEHHOM 3BM) MCNONb3YIOTCA NAaThl
Hbl K BCTPOEHHbLIM B KIMA OTAENbHbIM pa3beMaM CaMOKOH-  C pa3beMamu ISA, ynpasasgeMble Yepes npepbiBaHus. Tak

TPONS U K CNeumanbHOMYy KIyTy CAMOKOHTpoad. CaMo-  Kak AaHHble NaaThl He UMEIOT ApanBepa — NpoBepKa UxX pa-
KOHTPObL MPOBOANTCS C NEPUOAMYHOCTLIO OAMH pPa3 B Tpu 60TOCNOCOBHOCTU CcpeacTBamMm Windows HeBO3MOMXKHA.
rofa, c UCNosnb3oBaHMemM oTaensbHoro Mo. OAHaKo B MHCTPYKLUWMM NPOM3BOANTENS YKA3bIBAETCA

Mocne ycnewHoro CaMOKOHTPONA M COOTBETCTBYIOLLEN KONMMYEeCTBO BaNT, 3aHMMAEMbIX N1ATON B NaMATU CUCTe-

otTmeTkn OTK, KMA gonyckaeTtcs ansa pabot ¢ MCY. XKryTol Mbl. /13 HUX ONpefeneHHoe KONM4eCTBO HanT naata 3aHu-
KMA nogknto4arotca kK MCY. OgHako onepaumnmn ¢ NCY He- MaeT NOCTOAHHO (BbIABNALTCA IMNMPUYECKI). MocneaHme
LONYCTUMbI 10 NpoBefeHNs 061er4eHHOoro CaMOKOHTPOIS oCTaBWwMecs 6anTbl MOTYyT 3aHMMATb TaMepbl U NHble pe-
KMA HenocpeacTBeHHO nepea pabotom ¢ UCY (Hanpumep,  CypCbl NaaThl.
HY>XHO onpeaennTb NOBPeXAeHWe KXIyTOB Npu NoAKI0Ye- Mcnonb3ys AaHHYI0 OCOHBEHHOCTb, MOXHO CKaHWPO-
HUM K LCY). Takonm CaMOKOHTPO/Ib PeaU3yeTcs B CHMTLI-  BaTb aApeca NaMaTu U BbISBAATL KOMOUHAUMM 6ANTOB
BaloleM TesemeTpuio MO Kak nepBbi TecT, pa3baokn-  (a Takke Mx CoAepXmMmoe), COOTBETCTBYIOWME KOHKpPeT-
PYIOLLMIM OCTaNbHble TecTbl. O6er4yeHHOCTL ANKTYeTCS, HbiM naatam ISA. Mexay naatamm Bcerga npmcyTcTeyioT
pPaspbiBbl B BUAE «MYyCTbIX» aA4PeCcoB C HEHY/IEBLIMW 3HaYe-
' AO «FocHUUM», Beaywmin Hxerep, for-work2016@mail.ru. HUAMM 65535 nam —1.
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Ha npaktnyeckom npumepe Advantech PCL-730
C YC/I0BHbIM apecom 0x250, 3apaHee NponmMcaHHbIM B T3,
M 3aHUMaeMbiM 06beMoM 4 aapeca [4]:

* 3MMNMPUYECKWN OMpefensercs KONM4eCcTBO afpecos,
BCerga 3aHumaemblx nnaton (3 13 4 — HegoCTaloOLW MM
afpec Apaneep nNnathl pewaeT 3aHUMaTh He Cpasy);

* ecnmnoagpecam 0x250—0x252 cumTaHbl Ymcna 65535 —
nnaTa OTCYTCTBYET MOSHOCTbIO. ECnun Ymcna 65535 cyum-
ThIBAKOTCS HaCTUYHO —apec naaTthbl CMeLLeH;

e e no agpecam 0x250—0x252 cyuTaHbl 4mcna
He 65535, a no rpaHnyHbIM agpecam 0x249 n 0x254
CYMTaHbl Ymcna 65535 — niara NpuCcyTCTBYeT C npa-
BUJ/IbHbIM aLPecoMm;

e UTOro no nnate PCL-730: cTabunbHO 3aHATLI 3 aape-
ca, nocnefH1M aapec No pesynbtataM TeCcToB HUKO-
raa He oTam4anca ot 65535, nycToTa nMo rpaHuuam
nnatbl 0x249 1 0x254 NOCTOSAHHA.

Ha npakTnyeckom nprmepe Advantech PCL-720 c ycnos-
HbIM agpecom 0x270, 3apaHee NponmcaHHbIM B T3, 1 3aHU-
MaeMbiM 06bemom 4 aapeca [5]:

* 3MMNUPUYECKN OMpefensaeTcs KONMYecTso aApecos,
BCerga 3aHumaemblx naaTon (5 13 4 — NNWHUN agpec
3aHMMaeT NOCTOAHHO KakoW-TO pecypc nnathbl);

e ecmnoagpecam 0x270—0x274 c4nTaHbl Ymcna 65535 -
nnarta oTcyTCTBYeT. ECaum 4ymcna 65535 cumtoiBatoTcs
4aCTUYHO — aZlpec NAaTbl CMeLLeH Ha HeCKObKO Mo-
3LNIA;

e e no agpecam 0x270—0x274 cymTaHbl 4ucna
He 65535, a Mo rpaHnyHLIM agpecam 0x269 n 0x278
CYMTaHbl Yncna 65535 — nnata NpuMcyTCTBYeT C npa-
BU/IbHbIM aZLPecoMm;

e UTOro no nnate PCL-720: cTabunbHO 3aHATLI 5 aape-
COB, aapec 0x275 — M3MeHYMB, NOCIeAHWIN aApec Mo pe-
3y/bTaTaM TeCTOB HUKOrAa He 0TanYanca ot 65535, ny-
CTOTa NOo rpaHmnuamM naatbl 0x269 1 0x278 NOCTOAHHA.

CTOUT yTOYHUTD, 4T0 B OC Mnaawe Windows 2000 pa-
60Ta C npepbiBaHMsAMM 3abnoknposaHa camomn OC. B 3ToMm
C/lydae Hy>XHO MCMOMb30BaTb CTOPOHHME BUBINOTEKN BU-
Aainpout32.dll (koHkpeTHO 3Ta —nposepeHa Ha Windows 7
n Windows XP [6]). Ecniv He ncrnonb30BaTh 6UBANOTEKN —
GYHKUMS Y4TeHUsa AaHHbLIX C nopTa byaeT BCeraa BO3Bpa-
waTtb 4mcao 0.

UCNoJIb30BAHUE UHOOPMALLUK BIOS

B AAPECAX MUKPOCXEMbl WINBOND

B COCTABE MATEPUHCKOW NJATbI

[Mpu CKAHNPOBAHWUM MOPTOB BLISCHUIOCh, YTO NEepBbie Npu-
mMepHOo 0x70 aapecos (B 3aBMCMMOCTM OT MAaTEPUHCKOM Na-
Thl) 3aHKMaeT BIOS. [aHHbIN AMana3oH agpecoB MOXeT
BbiTb MHTEpeCceH KOHTpPO/eM MapamMeTpoB CUCTeMbl. Ha-
npumep, 0x47 — TUNNYHOE PacnooXKeHWe CKOPOCTU Bpa-
WeHNs BEHTMAATOpa npoueccopa (MpoBepeHo Ha MUKPO-
cxemax Winbond 83627DHG 1 83627(H)F-G).

KOHTPOJIb AKTUBHOCTH

CETEBbIX MOAKMHOYEHNN

AKTVBHOE CETeBOE MOLK/TOYEHNE MPUBOAUT K MCKAKEHMIO
NOKa3aHWM TeneMeTpun 13-3a 1NX CMeLLEeHMs BO BPEMEHM
(MmmnTaums OC Windows XecTKoro peanbHOro BpeMeHu
nepectaeT 6bITb TAKOBOW). MpOBEPEHO NOMYYEHMEM Tene-
MeTpuu c onpegeneHHoro NCY npm pasHoOM NOBeAEHUN N10-
KanbHOM BblyMCcanTenbHOM cetn (nanee — NBQ).

NIBC moxeT paboTaTb B pasHbIX pexumax: npuem-
nepefaya Menkmnx nakeToB (4o 255 6anT), npuem-nepeada
KPYMHbIX NakeTo (NpeanonoXmTensHo, 4o 65500 6aiT), ce-
TeBOe NOAK/MOYEeHME aKTVMBHO 6e3 nepefaym NakeTos, ce-
TeBOE MOAKNOYEHME HEAKTUBHO (BbIHYT CeTeBOM Kabenb),
ceTeBOe NOAK/OYEHME OTKIOHYEHO (ceTeBas KapTa OTK/0-
YeHa B AMcrneTyepe yCTporcTB). CMeLLeHsa BO BpEMEHW HO-
CAT BEPOATHOCTHLIM xapakTep npv akTUBHOM MOAK/IOYe-
HVW —NOABASETCA BEPOATHOCTL JTIOXKHbIX Pe3ybTaToB Npu
avnarHoctuke VCY. MonyyeHHoe Ha npakTuKe 3amnasfbi-
BaHMe Ha 1 Mc (Npuem-nepeaada Menkmx NakeToB) MOXeT
BbITb KPUTUYHBLIM MPU LMKIE CHATUS TeNleMeTpum 2 MC.

Mpy npoBepke COCTOSAHUSA CeTeBbLIX MNOAKIOYEHWI
API-byHkumen InternetGetConnectedState cneayeT yyu-
TbIBATb €€ 3aBUCMMOCTb OT Cyx6bl SENS (yBegomaeHume
0 CUCTEMHbIX COBLITUAX). Cnyxkba SENS, B CBOIO ouepeab, 3a-
BMCUT OT Cy»KBbl EventSystem (cnctema cobbituin COM+).
MHa4ye BO3HMKAET NIOXXHOMOMOXKMNTENbHbLIV pe3ybTat: Co-
CTOSIHMeE noaKkaYeHns «18» (0x12 — He Heobxoaumoe 0x10
nnu 0x20), GyHKUMA BO3BpaLLaeT true BMecTo false.

MapameTp dwReserved Bcerga 0o/mkeH 6bITh paBeH 0,
HEe3aBMCMMO OT KOMIMYECTBa CeTEeBbIX KapT B CMCTEME N KO-
JINYECTBA aKTUBHbLIX MOAKIIOYEHN .

®PyHKUMA cpabaTbiBaeT MIHOBEHHO TOMLKO MpW CcTapTe
CMCTeMbl — B AafibHerweM TpebyeTcs 3a4epyxkKa 1 MUH no-
cne noboro n3MeHeHMs COCTOSIHMA CeTeBOTO MOAKJIoYe-
HVS 13 NPUBELEHHOrO Bbile NepeyHs BO3IMOXHbLIX Peximn-
MOB paboTsl IBC [7].

[ns KOHTpOANs cTaTyca cyxo6bl («3anyuieHa») Heobxo-
OMMO BbINMOTHUTbL KOMaHAY «SC query nms_cny>xbol | findstr
RUNNING». Ecnm cnyxkba 3anyuleHa —B0o3BpallaeTcs CTpo-
Ka «STATE: 4 RUNNING», ec/iv He 3anyLleHa —nycras cTpo-
Ka. NS COXpaHeHWa OAHHOrO pe3ynbTaTa B TEKCTOBbIN
dann: ncnonb3oeatb NporpaMmmy TEE, 06aBNSS KOMaH-
ay: «| JToNHbIM_NyTb_tee.exe" ,MoNHbIM_NyTb_nora"/f». Ans
paboTbl 6e3 nporpammbl TEE (NonyyeHne AaHHbIX B nepe-
MeHHYt0 MO) HY>KHO UCMoNb30BaTh GyHKLMKM CreateProcess
n CreatePipe.

3AWNTA OT HENETAIBHOIO KOMUPOBAHUSA
(MPOU3BOACTBA) KMA M MO B EF0 COCTABE
C uenbto 3awnTbl KIMA OT He3aKOHHOro KOMMpoBaHMA,
MOXHO 3aWmnTuTbL MO B ee cocTase, BHeAPUB 3alUnLLeH-
HbI K04 C MHPOPMALMEN O KOMINEKTYIoLWMX [8, 9]. Bbi-
nyweHHas B 2014 rogy nporpamma «3awmnTHmk MNo» [10]
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NoAXO4NT ANA JAHHOM 3a4a4M. Ha MOMEHT ee HanmcaHns
yYMTbIBasaCb KpOCCNNaTGOPMEHHOCTL B paMKax Cememn-
cTBa OC Windows, no3TOMYy NporpamMma 0CTaeTCsi NoHO-
byHKUMOHanbLHOM 1 Ha Windows 10:

e npuBgA3ka MO K HeCcTaHAaPTHLIM KOMMOHEHTaMm KIMTA
(HanpuMep, K cepunHOMY HoMepy baTapen HoyTHy-
Ka unu Bepcumn BIOS B cocTaBe MaTePUHCKON NNaThl);

e obecneveHve XecTkOm W/ UAKU MATKOW MPUBS3KN
K KOMMIeKTYyIoWMM. Hanprumep, CepUnHLIN HOMep
n/nan mapka/mMoaenb KOMIAEKTYOWEro n3genus,

e Co3gaHue u3 nwbon dnew-namaTn, He3aBUCUMO
OT 3aMMCAHHOTO Ha HeM COAEPKMMOrO, aHaNora K-
ya eToken. 3anyck MO 6e3 gaHHOW Gaew-NnamaTn by-
LleT HEBO3MOXKEH;

e pefakTMpOBaHWe CyLWeCTBYOWMX Kao4er (Hanpu-
Mep, NpU M3MeHeHUN KoHpurypaumm KA so sBpems
BLINMOHEHMSA PEMOHTHbIX paboT).

Takmm obpasom, npu 3anycke MO CAMOKOHTPONS OHO
6yaeT NpoBOANTL CAMOKOHTPO/b CaMOro cebs 1 pelaTs,
npepbiBaTh M COBCTBEHHLIM 3anyck. Ty e KOHLenumio
MOXHO MPUMEHATL U K NporpaMmme KoHTpoas NCY B co-
cTaBe KIA.

BbIbOP ONTUMANBHOIO AUCTPUBYTUBA OC
MO KPUTEPUAM CKOPOCTHU PABOTbI MO KIMA
N OTCYTCTBUA BPEMEHHDIX 3AAEPXEK
MPWU EFO PABOTE
B MHTepHeTe CyllecTByeT MHOXECTBO NOOUTENLCKMX COO-
POK pasinyHbIx nokoneHnn OCWindows. HecmMoTps Ha TO,
4TO COOPKM COCTABASIKOTCS, B OCHOBHOM, A/151 BbITOBbLIX / UT-
POBbIX/ ®anNoBLIX Lenen, yaanocb HauTn ANCTpubyTus,
CBOWMCTBA KOTOPOro npmmeHumbl K KMA. Boibop nokone-
HMa Windows XP BbI3BaH TeM, 4TO, Ha4ymHasa ¢ Windows
Vista, paboTa c nopTaMmu HanpAMyto 3aTpyAHEHA: Ha Npak-
Tnke cama OC bnokMpyeT NONbLITKKU YTeHns /3anucu. [o-
bangetcs npobnema HanMyMs ApanBepoB ANs Naat pac-
WMPpEHUS.

wWindows XP 75MB Edition —nonb3oBaTenbckas c6op-
Ka, FNaBHOW LLeNblo KOTOPOW Bbin 3anyck nrpsl Quake 2
C BbICOKMM FPS. KOHe4YHbIM BapuaHT cbopkm okasan-
CS HACTONbKO KAYEeCTBEHHO WM CUIbLHO YPEe3aHHbLIM, Y4TO
Windows cnocobHa yHKLMOHMPOBATL KOPPEKTHO C 3a-
NyLIEeHHON BCEro NMNLb 04HOM cnybom RpcSS (yaaneH-
Hbl BbI30B npoueayp (RPC)).

Ype3aHHOCTb Windows XP npueena K HEOXUAAHHbIM
N KPUTNYECKN BaXKHLIM CBOMCTBAM AMCTpunbyTmea [11], no-
ne3HbiM ans KMA. 3T CBOMCTBA HEAOCTYMNHbLI B 0ObIYHbIX
ONCTPpUBYTMBAX U NIOBUTENLCKMX CBOpKAax Manoro pas-
mMepa, suaa Tablet PC Edition, Atom, Small and Fast:

e 10, 3anyweHHoe B rpadu4eckoMm pexumme, noka-
3a710 yBeAMYeHMe 4acToTbl C 52,5 Ty B 0ObIYHOM
windows XP g0 55 'y B Tectupyemort OC (CKOpoCTb
06HOBMEHNA MHTepdenca Bbille Ha 5,8%). To xe MO,

3anyuieHHoe B GOHOBOM pexxmmMme, nokasano yBenmye-
HMe YacToTbl C 834 101082 'y (ckopocTb 06paboTKM
MCXOAHOr0 KOAA Bbille Ha 29,7%). 1N TeCTUPOBaHUs
MCNONb30BaNoCh MO noayveHns TenemeTpum € 601b-
WM KONMYEeCTBOM 31eMeHTOB MHTepdeica [12];

e MpUOPUTET peanbHOro BpeMeHu ansg Gannos Bbi-
CTaBASETCA HACTOAWMM (axe Kypcop He pearupyeT
Ha ABMKEHUS MblWwK). B 06biyHOM Windows XP 3To
HegocTuxmmo: OC BCcerga onyckaeT NpUopuTeT npu-
NIOXEHMS 0,0 BbICOKOTO;

e KONMYeCTBO CNyX6 (B TOM 4MCAe BKAKYEHHbIX
N0 YMONYaHUIO) — MUHUMAbHO.

LaHHbIM ANCTpNByYTUB ABASIeTCS Hambonee npubaun-
KeHHbIM K OC >KeCcTKOro peasbHOro BpeMeHu 13 nokoae-
HUs Windows XP. 13-neTHsAst noAgaepyiKka nokKoNeHns yxe
OKOHYeHa [13], HO OHO MPOAOKAET NOKA3bIBAThL MPEUMY-
wecrtea nepen apyrumm OC. Windows XP 75MB Edition
MOXeT BbITh cTabunsHee Windows 2000, kak OC xecTKo-
FO peanbHOro BpeMeHu, C y4eToOM NoTpebasgembix pecyp-
COB CMCTEMbI 1 MEHbLLIEr0 KONMYeCTBa 3anyLeHHbIX Npu-
NIOXKeHNM [ 6nbnmnoTek B GOHOBOM pexxnme.

NCNONb30BAHUE COBCTBEHHbIX
AUATHOCTUYECKUX MEYATHbLIX NNAT

ANA PACILIUPEHNA ®YHKLIMOHANA
CAMOKOHTPOJI1

MNpvBeeM NpUMep KOMaHAHOrO B3aMMOLEWCTBUSA CO-
TPYAHWKA-31eKTPOHMKA C COTPYAHMKOM-NPOrpaMmMmMCTOM
npu pa3paboTke KMA ¢ Hynq noa HOBOe M3aenne 1 C Ho-
BbIMU TpeboBaHUAMM 3aKa3ymKa.

Mpv NpoBeAeHWN CAMOKOHTPONS 6610 06Hapy>XKeHO
4Ype3MepHoe NafileHue CMrHana Ha O4HOM M3 KaHaNoB nNna-
Tbl @HA/NIOrOBOr0 BBOAA. lpu pa3bopke 3/1eKTpnYecko-
ro coeAVHeHMs HBbiN NOCeA0BaATENLHO U3MEPEH CUTHAN
Ha pa3HbIX y4acTkax Lenun. MoBepeHHbLI BbICOKOTOYHbI
MYybTUMETP NOKa3biBan KOPPEKTHOE 3HaYeHMe — npej-
nonaraeTcs owmrbka nporpaMmmmcta. OAHaKo aHanus uc-
XO[HOr0 KOZA U NAaThl aHas0roBoro BeoAa (C MoMOLLbIo
CTOPOHHMX CUTHANOB) AEMOHCTPUPOBAJ U X MOJTHYIO NC-
MPaBHOCTb — NpeAnoiaraeTcs OWnbKa 31eKTPOHMKA.

AnneMmy pelwmnno co3gaHmne NpoxXoaHuKa Mexay nia-
TOW aHaNoroBOro BBOAA M XXryToM [14]. BbISCHUNOCh, 4TO
CUrHan, LencTBUTEeNbHO, Ype3MepHOo NaaaeT Npu 4OCTH-
XXEHWM ONpeAeneHHOro HOMMHaNa Toka B OAHOM 13 Ya-
CcTen 610Ka CoOnpsXeHnsa. B ntore obHapy>Xmacs pesm-
CTOPp, 3abuparoLmm 4acTb CUrHaNa Ha cebs UMEHHO B MO-
MEHT NPOBEAEHMS TeCTa. 3HAYMUT, Ype3MepHOoe najeHune
cMrHana ectb Hopma — 1 B MO CaMOKOHTPOASA NOA 3TOT
curHan 6elan ncnpaeneHsl npeaens AONYCTUMOrO 3Ha-
YeHus.

Taioke 6bina paspaboTaHa AvarHoCTMYeckas meyat-
Hasa naaTta 4ns 3KCNpecc-TeCTUpoBaHMs baoka NMTaHmns
B cocTaBe 610Ka cmctemHoro [15].
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OTCNEXXUBAHUE EAVUHUYHDIX }
MPOMEXYTOUYHbIX U HYJIEBbIX 3HAYEHUU
HAMPSAXXEHWUW OTHOCUTEJIbHO
HOMWHANbHOTO - 414 BbIABIEHUA U3/TOMA
NMPOBOAHUKA
M3nom (paspbiB) NPOBOAHMKA B COMETAHUN C HEPA30PBAHHOM
n3019uMen NpoBoaa NOPOXKAAET CUTYALMIO, UMEHYEMYIO Aa-
Jlee «He,0pa3pbIBY. 3015UMa NpOBOAA 3a CHET COBCTBEHHOM
YyMpyrocTv NpensaTCTBYET NOTHOMY Pa3MbIKaHWIO MPOBOAHMIKA.
B 3aBMCMMOCTU OT pasInHHbLIX MO HOMUHAJTY MEXaHNYeCKMX Ha-
APSHKEHWNI 1 3NACTUYHOCTM M30ASUMN, BO3MOXHbI BAPUAHTDI:
* MPOBOAHWVK COEAMHAETCA MO BCEW Naowaan. BAvaHus
Ha KIMA HeT 40 HapyLeHMa COCTOSHMSA NOKOS NpoBOA-
HMKa,;
* MPOBOAHWK He coeamHaeTcsa. BansaHue Ha KIMTA Bbipa-
SKAETCH B pesysibTaTe Tecta CAaMOKOHTPO/IS «He HOpMaY,
* MPOBOAHWK COEAMHSIETCS He MO BCeW naowaau. BHe-
WHWIM aKTop: ypyrocTb n3onaumm. ConpoTmBneHme
NpOBOAHMKA B JAHHOM MecCTe MNoBblllaeTcd. HacTb Ha-
NPSXKEHNSA OT HArpy3KM NepexoinT B MeCTO Heaopasphbl-
Ba. C y4eTOM TOro, 4TO U30NALUNA MPUKUMAET NPOBOA-
HUK UMEHHO B 3TOM COCTOSHUM, — Ha KA byaeT peru-
CTPUPOBATLCSA MOHVXKEHHOE HanpsXKeHre, He3aBMCMMo
OT YCpeLlHeHMA pe3yNbTaToB, MOAYYEHHbIX C M1aT aHaslo-
roBOro BBoAa. Mpv 3TOM OHO MOXET BXOAWNTb B AOMYCK
npwv NpoBeAeHNM CAMOKOHTPONS;
* TMPOBOAHWK TO CORAMNHAETCA, TO HE CORAMNHAETCA. BHe-
LWHWe GaKkTopbl: BUOpaLUMM, 0OAHOKPATHbIE BO3AENCTBMS
(B TOM YMCNe MOTOKOM BO3/yXa).
CocTaB TecToBOro CTeHaa, Co34aHHoOro Ana MaketTuposa-
HWS ABYX NOCNEAHNX CUTYaALLUIAL
* nnataaHanorosoro ssoga Advantech PCI-1713U;
e (TaHZapTHaa 2BM c TTX, nepekpbiBaOWMMUM CUCTEM-
Hble TpeboBaHMA N1aThl aHAJI0rOBOr0 BBOAA,
*  UCTOYHMK NTaHMs Gwinstek SPS-3610 ¢ HanpshkeHnem
9,7 B,
*  MyAbLTUMETpP Appa 205;
* MPOBOJ AMAMETPOM 2,6 MM, 3a4B/I@HHbLIM CEHEeHMEM Mpo-
BOAHMKA 0,75 MM
e [Ba napannenbHbix peancropa SQP 20 Om/15BT/ +5%;
e LITbIpW M3 pasbema DB37 ng HaAeXKHOoro KOHTakTUpo-
BaHMA C KaHasamm naaTbl aHasI0roBOro BBOAA;
e O CHATMA LaHHbLIX C NaTbl aHANOroeoro seoaa [12].
YacToTa Chema AaHHbIX B GOHOBOM pexkmume 1081 T'u,
B peasbHOM BpemMeHu —55 'L,
* CHATbIE JaHHbIe C NIATbl He YCPeaHSAIOTCH M He OKpyr-
NA0TCA.
TecTnpyeMbit MPOBOA M3rnmbancs n3 NpsMoro CoOCTosHUS
B MOJIHOCTLIO C/IOXKEHHOE, CKAaAbiBanca C NpUIoXKeHMem
3HAYUTENBHOrO YCUAUSA, YTO FapaHTUPOBAHHO CO34aBano
€VNHCTBEHHO BO3MOXKHOE MECTO W13/1oMa. ocsie nosydeHns
Ha MyJIbTUMETPE NOATBEPXKAEHWSA KeNaeMoro pesybtaTa (Ko-
FAa B M30MHYTOM COCTOSIHMM KOHTAKT Bbi/1, @ B IPSIMOM KOHTAKT

ELrr

Puc. 1. Pegkas GIyKTyalOHHAs OIIMOKA IIPK IIPOBELeHUHU
CaMOKOHTPOJIS, 3aMeUeHHas Ha KOHKPeTHOH KIIA

OTCYTCTBOBA/1) MO MPOBOAY CTas NPOMyckaThcs TOKTA. B nnaty
aHaNoroBOro BBOAA HbIM BbiBeAeHbLI MPOBOAA C pe3MCTOPOB,
MNCMOJIb3YIOLLMXCS B POSIV HATPY3KM ANS CO34AHMS TAKOr0 TOKA.
Mpw paszrmnbaHmnm nposoaa v pabote MO B GOHOBOM pexim-
Me — PerncTprpoBancsa NepexoaHon NpoLecc NageHmsa Hanpsi-
KeHMS Ha Harpy3ke Ao O B.TpoLecc MMeeT BEpOSTHOCTHbIN
XapakTep, 3aperncTpypoBaHbl 3Ha4YeHWS MeXAy HOMUHANb-
HbIM Hanpsi>keHnem 9,611 0 B: 9,779 1 0,012 B.
Bbln NPeanpuHST pAL4 NOMbITOK YCTAHOBUTL YCTOMYMBLIN
KOHTAKT MPOBOAHMKA C M3TOMOM B TAKOM COCTOSIHUM, KOTZa
13710M 3abMpaeT NOCTOSHHO Ha Cebs 4YaCTb HANPSKEHWS. Yaa-
NOCb YCTAHOBUTb YCTOMYMBOE COCTOSIHME HANPSYKEHMS Ha Ha-
rpy3ke 9,1-9,2 B (noTeps 0,41-0,31 B Ha u3nome). [laHHoe co-
CTOsIHME yAan0oCh 3aPUKCMPOBATBL Ha NPOTSKeHKK 10 C.
Ana camokoHTpons KMA (perncTpaumnm HeaopaspbiBOB)
Heobxoanmo:
* yMeHbLUeHMe JoMnyCKa HOPMbI 415 CUTHAI0B C CUIOBbIX
NPOBOAHMKOB XIyTa;

e BHeApeHMe B MeXaHW3M CHATWSA OaHHbLIX C NAaT aHano-
rOBOrO BBOZA NMPOBEPKM PE3KOrO U3MEHEHWSA HaMpsixKe-
HMS Ha KaHasne — B MOMEHT CHATUSA Nadyku AaHHbIX 415
noc/1eayoLero yCpeaHeHus;

¢ BO3MOXHO, NpoBeaeHKe caMokoHTpons KMA Ha B1nbpo-

CTeHze.

MpUMep HeNCNONL30BAHWMSA NOCeAHEro NyHKTa NpeacTaB-
JIeH Ha pyC. 1, cxemaTn4eckm n3obpakatoliem NoBefeHmne cnr-
Hana, cHATOro cogHom 13 KMA. Takas olwmnbdKa Bo3HMKaNa OANH
pa3 B 25—50 TecToB, Npy NOBTOPHOM TecTe OLnbKa ncyesana.
3TO NPUAABANO OLINEKE CTATyC HECYLeCTBEHHOM (CAMOKOH-
TPO/Ib MPOBOANTCS OAHOKPATHO pa3 B 3 roda) —B UTOre anna-
paTypa bbi1a NocTaBneHa 3akas4ymky, a BONpoC 0 Heobxoam-
MOCTW BbISIBNIEHWS Ma/IOBEPOSATHOM OLINOKM CAMOKOHTPONS
0CTaNCs. B MHCTPYKUMIO A5t CTPAXOBKM Bb1 NpynucaH ab3al
BMOA: «TeCT CHNTAETCS OLIMBOYHbLIM, eCIM OH MOKasan owmnb-
Ky ABa pasa noapsar.

BeposiTHble MPUYMNHbLI JAHHOWM OLLIMOKM B KOHTEKCTe NoAy-
YeHHOW MHMOPMaLIMM C TECTOBOIO CTeHaa:

* HeLopaspbiB NPOBOAHMKA,

e BbIXO[ 32 AOMYCKM CUTHANA, pe3yibTaT TecTa «He Hop-

Ma» — Be3eHue. HanpskeHue npocesio OT Harpysku
[0 3Ha4eHns 26,174 B sBmecTo 27 B. [lanee B pe3ynbTaThl
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A8 pacyeTa cpeHero 3Ha4eHna nonaao 04HO OKON0- 3. benoB C. YrnybneHne caMOKOHTPOASt KOHTPO/bHO=
Hy/1eBOE 3HaYeHMe Npu AeBATN KOPPEKTHbLIX (CpeaHee NpPOBEPOYHOM annapatypbl 3NNt CUCTeM yNpaBieHns: ca-
NpX OAHOM HYNeBOM 3HauyeHuM — 23,56 B). YcpeaHeH- MOKOHTPO/b MAAT aHaN0roBOro BBOAA 10 KOHEYHOM COOpKM
HbIM pe3ybTaT BbllWen 3a HYKHUI Npeaen —10% o1 27 B. annapatypbl // 2NEKTPOHUKA: Hayka, TexHonorus, busHec.

2022. N2 6. C. 94-98.

FMMYBOKOE TECTUPOBAHUE NNAT 4. Advantech. PCL-730. 32-ch isolated digital I/O ISA cards. User's

AHAJNIOTOBOIO BBOﬂA (ﬂ,OﬂOﬂHMTEﬂbHO manual / Taiwan, Taipei: Advantech Co., Ltd., 2012. P. 18.

K MATEPUANIAM, I'IPVIBEJJ,EHHbIM B [3]) 5. Advantech. Model PCL-720. Digital I/O & Counter Card. User's

OBOCHOBaHMe AaHHOI0 NYHKTA IEKUT B NPaKTUKe 0bHapy- manual/Taiwan, Taipei: Advantech Co., Ltd., 1990. 4.1. Register

SKEHNA yXyALUeHnsa Ka4ecTBa M3roTOBeHNA NaaT aHanoro- Structure and Format.

Boro seoga PCI-9T13A 1, Kak ceacTBme, 0Tkasa oT UX UCMOMb- 6. Benos C.M. OTKpbLITME NOPTOB BBOAA/BLIBOAA B Windows XP

30BaHMs B byayuwmx KMA. n Bbilwe (07.08.2014). M.: nu4HbIN canT, 2020.

HawnaeHHble npobaemoi: [2nekTpoHHbIn pecypc] URL: https://bad-good.ru/2014/august/
* BJIMSIHME KaHaN0B Apyr Ha Apyra. [pun nogaye Hanpsa- xp-ports.html.
SKeHMa Ha KaHan N2 O nosaBnaeTca Hanps>KeHme Ha Ka- 7. Bbenos C.T1. [Tony4eHue cTaTyca nogxntoueHns K JIBC
Hane Ne1, mHorda 3aTparveas v kaHan Ne 2. Micnpasng- (27.08.2019). M.: nn4YHbLIN canT, 2020.
N0Ck B MO caMOoKOHTPpoNs KIMA 1 BXOAHOIO KOHTPONSA [2nekTpoHHbI pecypc] URL: https://bad-good.ru/2019/august/
MCY nyTtem Bbl4eTa M3 KaHas0B napasmUTHbIX Hanpsa- check-connect-lan.html.
KeHnr. OT nnaTbl K Naate — HOMUHANbI NapasnTHOro 8. benos C.I. Pa3paboTka METOAMKM NPUBA3KMA MPOrPaMMHOrO
HanpsKeHUs pasnyHbl. JaHHas npobnema nNpucyT- obecneyeHns K KOMMNAEKTYIOWMM aBTOMATU3MPOBAHHOIO pa-
CTBYET BO BCeX natax; 6ouero mecrta 6e3 Mcnonb3oBaHNS MHCTannsTopa. M.: ®rooy
* HEBO3MOXXHOCTb TOYHO OTKaNMbpoBaThL NAaTy, UCMONb- BMO MOCKOBCKMI rOCYAAPCTBEHHLIV YHUBEPCUTET NpMB0opo-
3ysl ee MHCTPYKLMIO N0 3KChayaTaumu, n. 6.1.2 [16]. B ua- CTPOEHNS N MHGOPMATUKK. COOPHMK HaYYHbIX TPYAOB «Mexa-
CTW NNaT AMANA30H PeryanpoBaHmns KannbpOBOUHbLIX TPOHMKA. POBOTOTEXHMKA. ABTOMAaTM3auums», 2014, Ne 7.
NOTEHUVOMETPOB 3aKaH4MBaNCd, He NpnBOAA K AOCTU- 9. benos C.M. HecTaHAApTHOE MCNONb30BaHME KNACCOB U CBOM-
SKEHWIO HY)KHOTO pe3ynbTaTa. [11aTbl, B 3aBUCUMOCTH cT8 Windows Management Instrumentation An5 NpuBS3KK
OT HEKOPPEKTHOTro NoTeHUMoOMeTpa, CMeLLanv peanb- NpOrpaMMHOro obecne4eHmns K KOMMIeKTYIOWMM aBTOMaTU3N-
HOe 3HauyeHne HaNPSXKeHUS B TY UAWN UHYIO CTOPOHY. POBaHHOrO paboyero mecTa 6e3 MCnoNb30BaHWs MHCTANNATO-
OT nnatbl K n1aTe — MoryT 66ITb NPO6AEMbI C Pa3HbI- pa // Mup Hayku. 2014. N2 4 (6).
MU pesncTopamu. Takyio npobnemy MMeoT BCe naa- 10. CBWAETENLCTBO 06 OPULIMANLHOM PErnCTPaLIMN NPOrPaMMbI
Tbl PCI-9113A ¢ 2014 roaa; ans 3BM Ne 2014660899 (3awmTHmk MO v.1.0). Mporpamma
* MJ1aBalollee BHyTpeHHee CONpoTMBAeH e KaHana, B 3a- npeLHasHaveHa Ans NpUBA3KM NPOrpamMmHOro obecneyeHms
BUCMMOCTW OT Harpy3ku, NOAK/IOHEHHOW K KaHasny. K KOHKPETHbIM KOMMIEKTYIOLWMM CUCTeMHOro 61oka (nocpesa-
HanmMeHbluee 3adrKCMpoBaHHOe 3HayYeHmne — 80 KOM. CTBOM CO34aHWs U UCMOb30BaHMS 3aLMbPOBAHHbIX Kto4en) /
OT nnatbl K naate —HOMUHA bl BHYTPEHHEero ConpoTma- benos C.M.2014r.
NeHKS pa3NnYHbl. Bce mnaThl MMEKOT Takyto npobaemy. 11. Benos C.M. Windows XP 1 peanbHoe Bpems (23.06.2020).

M. ANYHbIA canT, 2020. [3nekTpoHHbIN pecypc] URL: https://
3AK/TIOYEHUE bad-good.ru/2020/june/windows-xp-realtime.html.
AnuTensbHas oTpaboTka MCnoIb30BaBLUMXCS METOA0B Yry6H- 12. Benos C.IM. Tectep PCI-1713xVv.1.3.0.0. M.: INYHBIN CanT,
NIeHVS1 CAMOKOHTPOs KIMA npuBena K UX yTOYHEHWUIO U A0~ 2020. [2neKkTpoHHbI pecypc] URL: https://bad-good.ru/
MO/HEHMIO, @ TaIOKe K pa3paboTke HOBbIX METOAOB yraybne- programs.html#pci-1713_test.

HUA camMokoHTpoAs KMA 1 MO B ero coctase. 13. Peumukuit A. OC Windows XP odunumansHO MepTea, Tenepb

OKOHYaTeNbHO. CTaBponofb: Xabp, 2019. [31eKTPOHHbLIN pe-
JIUTEPATYPA cypc] URL: https://habr.com/ru/post/449814.

1. Benos C. YrnybneHve CAaMOKOHTPO/S KOHTPOAbHO- 14. Benos C.I. MPOXOAHMK MeXy KryTOM 1 naaTon v.1.1 FINAL
MPOBEPOYHOM annapatypbl M3AeNnn CUCTEM YpaBIeHNs: Of- (21.04.2018). M.: IMYHBIN canT, 2018. [SNeKTPOHHbIN pecypc]
HOKPATHbLIE U MHOTOKPATHbIE TeCTbl MaT paclumnpenus // URL: https://bad-good.ru/2018/april/mediators-db9-db50.html.
SNNEKTPOHWKA: Hayka, TexHonorus, brsHec. 2022. N2 4. 15. Benos C.M. Tectep 6M MKv.2.0(23.10.2019). M. AWYHbIN
C.120-123. canT, 2019. [DnekTpoHHbIN pecypc] URL: https://bad-good.

2. benos C. YrnybneHue CAaMOKOHTPOS KOHTPOAbHO- ru/2019/october/tester-bp-pk-2.html.
NpOBEPOYHOM annapaTypbl M34enu CUCTEM YNPaBIeHNUS: pac- 16. ADLINK. NuDAQ PCI-9113A. 32 Channels Isolated
lWnpeHue obnacten KoHTpons // SNEKTPOHMKA: Hayka, Tex- Analog Input Card. Usems Guide/Taiwan, Taipei: ADLINK
Honorus, busnec. 2022. Ne 5. C. 88-92. Technology Inc., 2003. P. 81.
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CoBpeMeHHble CpeacTBa U3MEPEHUM Akiing

PACLUMPEHWE YACTOTHOI0 ANAMA30HA

AHanu3saropbl cnekTpa cepun AKUN-4214

LlnanasoH 4acTor

0 klMy... 13,6 My
g kly... 26,5 Ty

YpoBeHb COOCTBEHHbIX LLIYMOB
165 pbm

[1NOTHOCTb (Pa30BbIX LLIYMOB
-105 pbm/Tu@1 My otcTpoika 10 kT'y

l'eHepatopbl BY-curvanos cepuu AKUIN-3211

[lnana3oH 4acToT

9 klMy... 13,6 My
9 kly... 20 My

BbiXx0aHOI ypOBEHb
-130 abm... 25 nbm

[NOTHOCTb (ha30BbIX LLIYMOB
120 gbm/Ty @ 1 Ty oTcTposka 20 kMy
Mogynauua AM/ FM/ PM B cTangapTHOH KOMNNEKTaLWK
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