yrnyéneHne CaMOKOHTpONS
KOHTPOJ/IbHO-NMPOBEPOYHOM annapartypbl
u3aesium cucTem yrnpaB/ieHUS:
CAaMOKOHTPO/Ib NJIAaT aHAJIOrOBOro BBOAA
A0 KOHeYHOM c60pKMU annapaTypbl

YacTtb 1

)———1 C.Benos!

YK 621.317.799+53.089.6+53.087.4+004.42 | BAK 05.11.13

B paMKax paboT 110 yriIy6JIeHUuI0 CAMOKOHTPOJISI KOHTPOJIBHO-IIPOBEPOYHOM
anrnapatypsl (KITA) usmenun cucteM yrpasineHus (MCY) mmpeajaraeTcss MeTOLUKA
ITPOBEPKMU IIJIaT AaHAJIOTOBOTO BBOJAA B cocTaBe KIIA 11ocje UX MOKYIIKY, HACTPOMKU,
PEMOHTA MJIM MOJEePHU3ALUU ~ 10 UCII0Ib30BAHUS CTAHIAPTHBIX TECTOB

caMoOKOHTpoisa KITA.

MeToaMKa IO3BOJISIET UCKIIOYUTD OLIMOKU YeIoBeYeCcKoro pakTopa IpHU MOHTAXKeE
OenuTeNer HallpsokeHUs (KOHTPOJIb OUepegHOCTH KaHAJIOB, PabOThI AeIUTeleNn
HAIIPSDKEeHMS, KadyecTBa MTalKy), KAJIUO6POBKe (KOHTPOIb CMEIeHUs HYJIsI), [IPOBepKe
GYHKLIMOHUPOBAHUS (KOHTPOJIb BHYTPEHHEI 0 COIIPOTHUBIIEHUS KAaHAJIOB, OTCYTCTBUS
HaBOJOK). CTAHOBUTCS BO3MOXXHBIM aBTOMATHUYECKUI PacyeT MacCIITabHBIX
K03$PHULIMEeHTOB 6€3 HCII0/Ib30BAHUS 1a60PaTOPHOr0 060pyA0BAHUS C TOUHOCTBIO

[0 4-TO 3HaKa BKJIIIOUUTEJIFHO.

BelIM pa3paboTaHbl AUATHOCTHUYeCKas IedyaTHas mata U I[10, IIpou3BeieHo
MaKeTHPOBaHUe Ha TeCTOBOM DBM cC IIJIaTOM aHAJIOTOBOIO BBoAA OT KIIA,

BBEAEHUE

MoAMTNKA NOBbLILLEHNS KAYeCTBa NPOAYKLUMM 1 BepexxInBo-
rO NpOV3BOACTBA NOAPA3yMEBAET Pa3paboTKy HOBLIX M Nepe-
pPaboTKy CyLLeCTBYHOLIMX CPEACTB CAMOKOHTPONS annaparty-
Pbl C LeNbIO ero yraybnexHms. MpakTyka nokasana, YTo kaye-
CTBEHHbIN CAMOKOHTPO/b TpebyeT He TONbKO 06HapYXKEHMS
CYLLLECTBYIOLIMX OLIMBOK [1], HO 1 NpefoTBPaLLEHUA UX BO3-
HUKHOBEHMS B ByayLlem [2].

B 4aHHOWM CTaTbe paccMaTpumBatoTCs oWwmnbKn He KMA, co-
BpaHHOM AN KOHEYHOrO NOTpebuTens, a NnaT aHanoroso-
ro BBOAA B ee CcocTaBe. lNpeanaraemas MeToamKka Hanpas-
NleHa Ha NOMCK OWNBOK, CBA3AHHbIX C YeNoBeveCKMM hakTo-
POM MpK COOPOYHO-MOHTAXKHbLIX M KaNMBPOBOYHbLIX paboTax,
a TaKoke bpaka npon3BoanTens.

OMUCAHUE NPOBJIEMbI

PaszpaboTka KMA Ha npeanpuaTymi npegnonaraeT Haanyme
B ee CoCTaBe HeCKOMbKMX N1aT aHanorosBoro 8BoAa, npuob-
PEeTEeHHbLIX Y CTOPOHHWX MPOU3BOAMTENEN.

' AO «TocHWUWM», BeayLwmnia nHxeHep, for-work2016@mail.ru.

KMA UCnonb3yeT HanpskeHune +27 B ansd nutanuna NCY [3]
KaK 371eKTPONpPUEMHINKOB NMepBon kaTeropun [4]. OpHako Tex-
HNYECKMe XapaKTepUCTUKIM BbIBPaHHbLIX MAaT aHan0roBOro
BBO/A NO3BONAIOT M3MEPATL Ha KaHane He 6osee +10 B npun
paboTe B 6UnongapHomM pexume [5, 6].

AnaaHanmia HanpsaxeHus +27 B gaHHbLIMKW naaTamm Tpe-
ByeTCs pe3nCTUBHBIV AeNUTENb HANPSKEH WS Ha KAKAOM Ka-
Hane. lenuteny MOHTUpYOTCS 1nbo Ha camy nnaTty (ecau
npeaycMOTPeHbl MOCaA04YHbIe MeCcTa), NMB60 Ha OTAENbHYIO
MevyaTHYIo NNaTy B COCTaBe 6/10Ka CONPSXEHNS. DTU onepa-
LMW BbIMOIHSAOTCS MOHTaXKHbLIM LiexoM. B 06omx BapmnaHTax
BO3MOXKHbI OLLIMOKM CHOPOYHO-MOHTXKHbLIX pa6OT B pe3yb-
TaTe BAMSAHWS YenoBeyeckoro dakTopa:

* MepeKkpecTHas namka AennTenein HanpskeHnsa (napasmnT-
Hble PUMNOMHbIE MEPEMbIYKI, OCTATOUHbIN GItOC), BCAe-
CTBME Yero HanpsikeHe HanpaeAgeTCsa Ha He npeaHa-
3Ha4YeHHble ANa Hero KaHanbl. BO3HMKAeT omacHOCTb
NpeBbILLeHs MOPOroBOro HanpsXkeHms 10 B Ha 3Tux Ka-
Hanax. B uTore npu 3anycke camokoHTpons KMA (npo-
BeeHWUM TeCTa AMTENbHOCTbLIO ABCATKN CeKYHA) nnaTa
aHaIOrOBOr0 BBOAA MOXET BbITb MOBPEXAEHA;
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*  De3nCTOopbl NepenyTaHbl B paMKax O4HOro Ae/INTeNs Ha-
NpsKeHWs. B pesynbTaTe peanbHoe HanpsXkeHre Ha Ka-
Ha/ie CTaHOBWTCA He PaBHbIM pacyeTHOMY. Ha kaHan
MOXET MOCTYMUTL HaMnps>KeHune, npesbllatoLlee no-
porosoe. [1pu 3anycke caMokoHTpoas KIMA nnata mo-
KET BbITbh MOBPEXAEHA;

e Henponaw, BbI3bIBAOLWNM UCKKEHME M3MEPSEMON
BE/IMYUHbLI BCIEACTBME NALEHWS HAMPSKEHNS Ha ero
yyacTke uenu.

MnaTbl @aHANOrOBOro BBOAA MOTYT MOCTABAATLCS N3rOTO-
BUTeneM 6e3 nepBOHa4aIbHOM KanMbpoBKKU. Kannbposka
LOMKHA MPOBOAMTBLCA MONL30BATENEM NMOO BPYYHYIO, NN-
60 nosyaBTOMaTMUYeCKM C MOMOLLBLIO MO M3roTOBUTENS, CO-
FNaCHO NPefoCTaBASEMOV UM MHCTPYKUMM MO 3KCNTyaTaumm
nnaTobl. Takas MeToamKka kKanmbpoBKM BBOAMT B NMPOLLECC Ye-
NloBeYeCcknin GakTop.

Henb3s nckawyaTtb 1 6pak NpoOM3BOAUTENS: HANpUMeEp,
HW3KOe BHYTPEHHee COMNpoTMBIEHME KaHA/OB.

/3 BbllleckasaHHOro ciefyer BbiBOA: O MPOBeLeHus ca-
MOKOHTpONst KMA B cbope Heobxoanmmo Npovn3BOAUTb Npes-
BapUTENbHbLIN KOHTPOJIb MAAT aHaN0rOBOro BBOAA. /15 370
ro TpebyeTcst pa3paboTaTth annapaTtHO-NPoOrpaMmMHbIe Cpes-
CTBa Mx NpoBepkM B cocTase KMA 6e30nacHbIM HanpsXKeHeMm,
He npesblatoLLmMmM Noporosoe.

TEOPKA

Bo n3bexxaHme nyTaHmubl 34eCb U Aasee naarta aHanoroBo-
ro BBoAa obo3Havaetcs abbpesumatypon MAB, AMarHOCTN-
deckasd nevatHad nnata — 401,

[nd peweHna 3agaym npegnonaraerca paspabotka A,
NoAK0HaeMOW K BXOAHOMY pasbemy MAB. MM noaaeT B Ka-
Hanbl [MAB onpeaeneHHble CUrHanbl, paspabotaHHoe MO ang
AT aHann3npyeT pe3ynbTaTbl U3MepeHus.

KoHuenuwnsa A1

* HaKaXabln kaHan MAB nogaeTcs yHuKanbHoe bezonac-
HOe HaMpsXXeHKe, OTAnYatLeecs OT KaHana K kaHany
Ha onpefeneHHyo BenYmnHy;

* 3Ta/IOHHbLIM 3HAYEeHMEeM Ha KaHa/le cYMTaeTca Hanpsa-
JKEHWME, N3MEepeHHOoe C 3aBejOMO MCMPaBHOW U TOY-
HO HaCTpOeHHOW MAB C NOMOLLbLIO 3aBeA0MO MCMpaB-
How AMM;

* OTKJIOHEHWe N3MEePEeHHOro kaHanom MAB HanpskeHus
0T 3afiaHHoro MM cymTaeTcst NpU3HAKOM OLWMOKMY,

e B CJly4ae Hanm4ms olWmnbOoK MO HOMMHANAM HanpsKe-
HWI TTAB BO3BpaAlLLLAETCs B MOHTXHbIW LIeX Ha Aopa-
60TKY;

e B CJly4ae OTCYTCTBMS OWMBOK MO HOMWMHanaMm Ha-
NpsSKEHM BO3MOXHA MpoBepka KannbpoBKW nna-
Thl (OLEHKA CMeLLeHNs Hyn4). Mpn HanuynMm ownboK
no cMeuleHuto Hyns MAB AomKHA BbiTb 0TKanmMbpo-
BaHa MOBTOPHO;

e B CJly4ae OTCYTCTBMSA OWMBOK MO CMELLEHWMIO HYS
NosIBASAETCSH BO3MOXHOCTb aBTOMATUYECKM paccymTaTb

MaclTabHble KO3IhPUUMEHTbI ANg KaXAoro kaHana
[TAB, 3Has pasHuMLy Hanps>XXeHms Ha kaHanax AfM
n KaHanax rNAB.

MOCOM MCNONbL30BaHMA AN 9BNAeTCS OTCYyTCTBME HEOO-
XOANMOCTY NabopaTopHbIX MCTOYHUKOB MMTAHMS, CTOPOH-
HMX NAAT M KIYTOB. MpeXHMM cnocob pacyeTa MacllTabHbIX
KO3pdumumeHToB ansg KIMA, NpoM3BOAMBLLEITOCS BPYYHYHO,
TpeboBan Hanuyms nabopaTopHOro WUCTOYHMKA MUTAHWUA
(nogava cTabunm3MpoBaHHOMO HAMPSAXKEHWS), YATUHAIOLLETO
Kabens (noAseneHVe KOHTakToB MAB Kk pabouer 30He), cne-
umansbHoM naaThl (aganTaums kaHanos MAB nog PYYHYIO pa-
60Ty). TpeboBannch 60/bLIAA A1MHA NPOBOAHUKOB, OPOro-
cTosilee 060pya0OBaHMeE, M3DLITOK Pa3beMHbIX COeAMHEH NI,
py4Has paboTa, 4To NPUBOAMIO K OLLMBKAM, NOPOXNKAEHHbIM
4en0BeYeCKNM M TeEXHUYeCKMM hakTopamu.

YHUKaNbHOCTb HAMPSAXKeHMS Ha KaXkaoM KaHane MNAB mo-
KeT OblTb peanrsoBaHa NpPoCTbIM AennTenemM Hanpsxe-
HUs +5 B DC Ha 32 yacTu gng 32 kaHanos MAB, ¢ anckper-
HbIM M3MeHeHueMm 0,156 B/kaHan (32 nocnenosaTenbHbIX
pe3ncTopa).

ICnonb30BaHME UCTOYHWKOB MUTAHMS, He 0bnaaatoLmx
TOYHOCTbIO 1abOpaTOPHLIX MOAeNeN, MOAPA3YMEBAET OTKJI0-
HEeHMe HanpsXXeHns 0T HOMKHaNa +5 B B 06e CTOpPOHbI, Kak
MOCTOSIHHOTO, TaK W UM3MEHSAILLEerocs B peasbHOM Bpeme-
HM (BbICOKOYACTOTHbIE MOMEXW). KpoMe TOro, MorpeLIHoCTb
Pe3nCTOPOB B COCTABE AL/INTENS HANPSXKEHUS MOXKET OT/IN-
4aTbCA OT 3as1BNEHHOW. 3 3TOro cneayeT, 4To CneunanncT,
nposepstowmin MAB, AOMKEH 3HATL 3apaHee, Kakoe Hanps-
XeHue ¢ MM 4OMKHO NoAaBaThCa Ha KaXabiv 13 KaHa 0B
MAB. ing 3TOro TpebyeTcs yKasbiBaTb B aHANM3MPYIOLLEM
MO HOMUHaNbLI AenuTenem HanpsHKeHUs Ons Kaxaoro Ka-
Hana MAB 1 nogaBaemoe Ha OenTeNn CriaXkeHHoe Hanps-
KeHMe OT UCTOYHMKA NTaHns +5 B DC.

MPAKTUKA
HanpsbkeHne +5 B DC sisnsieTcst 6esonacHbIM ansa MNAB, ner-
KUM B MOSIy4eHUKM OT pasbemMa USB maTepuHCKOW nnathbl
KIA, a Takxe OT MMEIOLMXCS B M30O6UAMNM BHELLIHNX MCTOY-
HMUKOB MUTAHNSA.

lMpakTnyeckoe wucciefoBaHne MakCMManbHoOro To-
Ka oT pasbema USB [7] nokasano 3HaumTenbHoe ero npe-
BblLLEeHME HaA 3asBNeHHbIM B cTaHaapTte USB 2.0 3Haue-
Huem 0,5 A.Ha npakTuKke 37a BeIMYMHA MOXET A0CTUIMaTb
2,66 A 1 3aBUCKT OT Ce4eHMs NpoBOAHMKA NPOM3BOAMNTENS
Kabens USB [8]. 3Haa HanpseHue pasbemMos USB KOHKpeT-
HOW KIMA, MOXXHO MUCMO/Tb30BaTh ee COBMECTHO C AT Kak Te-
CTOBbIV CTeHA Ans npoBepku MAB, 4TO nckN4aeT Heobxo-
OVMOCTb CO34aHMSA OTAENLHOMO TeCTOBOr0 CTeHAA.

dnexkTpuyeckas cxema MM nokasaHa Ha puc. 1. Cy4eTtom
OMbITa NPOLW/IbIX pa3paboToK U B3aUMOAENCTBUS C U3rOTO-
BUTENSMU nnat [9] 6bin onpedeneH MakCMManbHbIN pas-
mep AMM 100 x 100 MM (A15 yMeHbLIeHMs CTOMMOCTU) U TON-
wmHa 1,6 mm (ona yAyyLeHna OXNAKAEHUS). KoHCTpyKLMA
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Puc. 1. SnekTpryecKkasa cxema AIIIT

neyaTHOro ocHoaHus AMM 8 MO Sprint-Layout v.6.0 noka- ~ Ha KaHanax MAB cocTaBmna 0,024 B (paBHa 3Ha4YeHUIo,
3aHa Ha puc. 2. NOMYYEHHOMY Ha ocumanorpade), pasHULA HAMPSAXKEHWUs
Pasmep AMM onpegennn MCNoAb30BaHWe pe3ncTopoB Ha kaHanax cocrtasmna 0,13—0,16 B npy 0ONOpHOM Hanpsaxe-
C paccenmBaemMon MOLWHOCTbLIO 0,25 BT, yAanocb UCNOb30- HUK £10 B.5T0 A0OKA3bIBALT HA MPAKTUKE, YTO HAMPSAXKEHWS
BaTb W BbIBOAHbLIE, M SMD-pe3ncTopbl. a5 3almTbl pe3n-  MCTOYHMKA NMUTaHMA 5 B noctatodHo npu pabote ¢ AN,

CTOPOB OT Meperpesa, a NpoBoAsALLLero Nposepky cneymna- OpHako MO Advantech Device Manager nmeeT psaf He-
JINCTa — OT OXKOrOB KOJIMHECTBO pe3ncTopos R1(aenunT) 6bino [0CTaTKOB!
yBe/IM4eHo BABOE. B pesynbTaTe ux Temnepartypa npm MHo- * MWUHWUMANbHbIV NEPUOS U3MEPEeHMs AaHHbIX 200 Mmc,
ro4acosow paboTe, TemnepaType B NOMELLeHUN +24 °C, ToN- B TO Bpems Kak B coctase KIMA nepuon obpalleHns
WmHe AMM 0,6 MM 1 paccemBaemMom MOLLHOCTK 0,125 BT co- K MAB cocTaBnsieT 2 Mc;
ctasmna +97°C. Mpu tonwmHe A 1,6 MM 3Ha4eHre Temne- * TMPUCYTCTBYET Yes10BeYeCKNI GaKkTop NPU YTEHWM 3HA-
paTypbl 6yOeT elle MeHbLIe. YeHWn;

TpW KOHAEHCATOPA CYMMAapHOW eMKOCTbI0 A0 9900 MKD e QOMOpHOe HampskeHre no yMon4aHuio He onTrUManb-
(6onbLue He No3BONSAT pasMepsl AMNM) o6ecneymBatoT crna- HO MO KPUTEPUIO TOYHOCTU M3MEPEHUS HAMNPAXKEHNA
SKMBaHME BXOAHOIMo HanpskeHus Ha MAB. Ha KaHane,

B KayecTBe UCTOYHMKA NMUTAHUS
NCNONb30BanCcs agantep 5B/2.5A
DSA-0131F-05. Tlpn n3MepeHnun Ha-
NPSAXKEHNSA C MOMOLLbIO MYJIbTUMETPA
Appa 505 6bI10 NONYYEHO HEU3MEH- ‘lﬁ
Hoe 3HaueHue 5,218 B Ha X0N10CTOM 111 il
X0y UCTOYHMKA NUTaHmns. OayKTya- 305 50 5 5 e 0 5 3 5
LU Hanps>KeHns, nosy4yeHHas oc-
umnnorpadom Tektronix TPS 2024,
coctasuna +0,024 B oT ycpeaHeH-
HOTO 3Ha4YeHUs Ha XOJIOCTOM XOAY.
MynbTrmeTp Appa 205 npu BkaoYe-
HUWM B Ce€Tb Nokasan Tok =1,4 A (n3me-
PEeHMVe TOKa MCKaXeHOo 13-3a Manoro
COMPOTUBIEHNA HArpy3Kkm M BbICO-
KOrO BHYTPEHHEero COnpoTUBIEHNSA
MYNbTUMETPA).

A0 6bina nogkato4eHa K oTKanm-
6poBaHHoOM MAB Advantech PCI-1713U
be3 nenutenen HanpsXkeHnsa 1 npoaHa- Puc. 2. BHelIHUM BUJ, ITe4aTHOr0 ocHOBaHus [IIII B ITO Sprint-Layout v.6.0.
NN31poBaHa C NOMOLLbIO BCTPOEHHOI O JIBYCTOPOHHSS I1eYaTHas IIaTa, I103BOJIgeT MCII0NIb30BaTh pa3beMsl DB37M
MO Advantech Device Manager. Mak- U IepexofHoi DB37F (B ciyyae HEO6XOAMMOCTH MCIIONb30BAHHUS YA IHHSIOIETO
CUManbHas GayKTyaums Hanps>keHus Kabens D-SUB DB37 - Hanpumep, Advantech PCL-10137H)
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* HEW3BECTHbl anropuUTMbl paboTel MO, paspaboTaH-
HOrO CTOPOHHEW opraHu3aunen; 3To MOXeT NpuBOo-
AUTb K HEBEPHbIM pesy/ibTataM, 4To 6biIo AoKasa-
Ho paHee [10].

B CBSA3M C BbILLIECKA3aHHbLIM HBb110 pa3paboTaHo cObCTBEH-
Hoe MO C yBeNNYEeHHOM YaCTOTOM M3MEPEeHUS U OLLeHKOM [0~
NOMHUTENbHLIX BeanyumH [11]:

* U, .iommoe — TAIOHHOE HAMpPsXKEHME, OT KOTOPOro 3a-
BMCMMbI BCe pacyeThl. Vi3mepseTcs npu 3aBejoMo UC-
npasHbLIX MM 1 MAB 1 coxpaHsaeTcs B HacTponkax Mo;

* U guranmoe HanpskeHre, OAHOBPEMEHHO Mosy-
4yaemoe C KaHanos [AB nyTtem BbI30Ba QyHKUUMK
DRV_MAIVoltageln;

*  Ucyurasnoe nugposoe — BEMHVHA, NONYH4aeMas C kaHanos
ALLTT MAB nyTewm BbI3oBa GyHKUMM DRV_MAIBinaryIn;

* Ucyuranmios cpensee ~ CPEAAHEE APUDMETNHECKOE EECTY
HanpsHKeHMs Ha KaHasle 3a BCe BPeMS CHUTbLIBAHUS,

* Upaspoca maxcumamsmos ~ MAKCVIMaNbHAS pasHmnLa Mexay
PaCcYeTHbIM N CHUTAHHbLIM Hanps>XXeHem 3a BCe Bpe-
MS CHNTLIBAHWNSA,

* Upasspoca cpenmee — CPEAHAA pasHMUa MEXAy pacdeT-
HbIM 1 CHUTAHHbLIM HaMNps>KEHMEM 3a BCE BPEMS CYU-
ThiBaHUS;

* KmacmTa6Huﬁ CpegHUI pacyeTHBI - MaCLLITa6HbIM I<O:-)C])d)l/|-
LUMEHT AeNNTeNs HanpsXKeHns KaHana, eciv OH NpucyT-
CTBYeT mexay Bbixogom AT v Bxogom IMAB. Paccumn-
TbIBaETCFl rIyTeM ﬂ,efleHl/IFI Usranox—moro Ha UC'-H/ITE!.HHOE cpe;u-iee'

ECn 3TanoHHOE HanpskeHue paBHaeTcst O B, AaHHbIN
KO3OPULMEHT CHNTARTCH paBHbLIM 1 NPV pacyeTax cme-

weHnda Hyna,
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* Ugnoproe — HANPSKEHME, ONPeAensiolliee TOYHOCTb 13-
MepeHuna MNAB,;

* Utyenerns pacuernoe ~ CMELLEHVE HYNS Ha KaHane MAB. Pac-
CUNTBIBAETCS TaK XKe, KAK Up,600ca cpemes 38 BCE BPEMS
n3mepeHuin. CMeLleHne HyNs pacCHMUTLIBAETCS TOMb-
KO NPU U, omoe =0 B ¥ OTK/IIOYEHHOM UCTOYHMKE M-
TaHusa MM, 4Tobbl UMeTb GUKCUPOBAHHbLIM MaCLLTab-
HbIK KO3DDUUMEHT, paBHbIN 1.

MprMep ncnonbL3osaHua AT v pazpaboTaHHOro ang Hee
MO nokasaH Ha puc. 3. B JjaHHOM cnyyae genntenn Hanps-
SKEHUS HE YCTAHOBEHbI, M pacyeThl MacTabHOro Ko3hdu-
LUMeHTa NPUBAMKEHBI K 3HAYEHWMIO 1 C TOYHOCTbLIO 4-F0 3Ha-
Ka nocne 3anaToun.

HanoHenwve aencTems 6olanM HanpaBfieHbl Ha OT/aj-
Ky v MmoZepHusaumio MO u naatel MM, B TOM Ymcie Ha:

e onpefeneHne xapakrtepa GAyKTyaumm HanpsxkeHns
Ha KaHane, MOAy4eHHOM nporpammon Advantech
Device Manager;

e [o06aBfieHNe NPOBEPKM BHYTPEHHEr O CONPOTUBAEHNS
KaHanos [1AB.

[aHHble nccnenosaHus byayT npeacTasneHbl BO BTOPOU

4acTW CTaTbU.

3AK/TIOYEHUE
MakeTnpoBaHue C ucnosbiosaHuem A un NMAB nokasano
3QPEKTUBHOCTL CO34aBaeMblx CPeACTB aBTOMATUYeCKoro
caMokoHTpons MAB B cocTase KIMA npu pelueHnm 3a4ay:

* MAeHTUGMKALMK KAHANOB;

* MOWMCKA PA3pbIBOB, 3aMbIKAHWI, HEMPOMAEB;

* OLEHKM CMELLEeHWI HyN S,

Puc. 3. [IpuMeDp 3Ha4YeHUH, [I0Ny4YeHHBIX ¢ [IAB Advantech PCI-1713U 6e3 menuTenell HAIIPSIKEHUS B ee COCTaBe
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e pacyeTa MaclWTabHbIX KO3PDULMEHTOB AennTenem Ha-

npskeHus MAB 6e3 MCNoAb30BAHUSA AOMNONHUTENbHO-
ro o6opynoBaHusa (Moka Ha npumepe OTCyTCTBUSA fe-

nitenen).
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no neYamu U Maccosbim KOMMYyHUKAYUAM 8 pamkax ®edepanbHoii Lenesoii npozpammbl
«Kyabmypa Poccuu (2012-2018 2008b1)»

B KHure paccMoTpeHbl 06LLMe BOMPOCHI METPONOTYECKOr0 0BECNEYEHIS U eANHMLLI QU3NYECKIX
BE/IMYMH. V1370XeHDI OCHOBHbIE 33124V TEXHWYECKIX CPEACTB METPONOrYECKOro obecreyeHus B 0bnacu
INeKTpopaa1on3MepeHiiA. [laHbl OLIeHKI MOTPELIHOCTI W HEOMPEeAENeHHOCTI NEPBUYHDIX U Paboynx

3Ta/I0HOB.

KHura MoxeT bbITb NONE3HA CTyAEHTaM W aCpaHTaM npu BbIGope 1 060CHOBaHMI 3TANOHHOM Ha3bl
B 0071aCTV INeKTPOPAAMOM3MEPEHNIA, & TaKXe CMELMANNCTaM, 3aHUMAIOLMMCS BOMpocamm pa3paboTky,
NPOW3BOACTBA 11 OLIEHKM KA4eCTBA CPE/CTB U3MEPEHINI, KOHTPONS W UCTIbITAHHIA.
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