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[Ipu BBINOJHEHWM HAYYHO-UCCIEAOBATENLCKUX pPa0dOT MAarucTpaHThl
NPUHUMAIOT aKTUBHOE y4yacTHE B pa3paboTKe MpOorpaMMHO-anmapaTHbIX U
BUPTYaJIbHBIX  CTEHJAX,  JJAOOPATOPHO-TPAKTUYECKUX  KOMIUIEKCOB.
MarucTtpanTtbl CHEeNHAIBHOCTH 00Ja1al0T MIYOOKMMHU TTPO(eCcCHOHATbHBIMU
3HAHUSMH, BAAACIOT NPO(EeCCUOHATBHON TEPMUHOJIOTHEN, UMEIOT XOPOILIYIO
MOATOTOBKY B oOjmacth  1U(POBOM  TEXHUKH,  [POMBILIICHHBIX
KOHTPOJIJIEPOB, TEOPUU U3MEPEHUS, METPOJIIOTHUH, COBPEMEHHBIX TEXHOJIOTUI
MHTEJUICKTYaIM3allil  U3MEPUTENIbHBIX CHCTEM, COBPEMEHHBIX METOJ0B
HAYYHBIX UCCIICIOBAHUM.

B naGoparopuum  kadeaper  «M3MeputrenbHas ~— TEXHUKA U
MPUOOPOCTPOEHUE)» HMEETCS KOMIUIEKT, COCTOAIMU U3 4-X 1ab0paTOpHBIX
YCTAaHOBOK C M3MEPUTEIbHO-YNPABISIOUIMMH  OJIOKaMHU, METOJUYECKOTrO
oOecnieyeHus il NpoBeAeHHsT JaboparopHbiX pabor. OnHa U3 HHUX
nabopartopHass ycTaHOBKa «MeToJapl U TEXHUYECKUE CPEICTBA H3MEPEHMS
BuOparum» MBS5. B kauecTBe BUPTyalbHOrO NpuOOpa W M3MEPUTEIHHOTO
yCTpOMCTBa BBOJA/BBIBOJA CUTHAJIOB Ha Kadeape A 3TUX YCTaHOBOK
ucnoyb3ytoT miaty ALI/ITATTL ZET 210.

B nanHON cTaTbe paccMaTpUBAETCS CO3JaHHE YCTPOMCTBA MOJIYYEHUS
nndopmaruu ¢ Budpoctenaa «MB5» dupmel PocYullpubop[1].

JUist  1OCTMKEHUST TOCTaBJICHHOW LIEMM  HEOOXOAMMO  CO3/1aTh
nHTepdeiicHoe yCTporHCTBO, KOTOPOE NOJAKHO BBITOJHITH (DYHKITUU:

l)Peructpanus nokazanuii ¢ Bubpocrenaa UBS;

2)Ilepenaya noka3zanuii Ha nepcoHanbHbIil komnbioTep (I1K);

3)O0paboTKa u MpeICTaBICHUE PE3YIbTATOB;

4)Coxpanenue undopmaiuu;

CoOcTBeHHOE pa3paboTaHHOE MPOrpaMMHOE OOeCIeUYeHHE JTOJKHO
o0ecneunBaTh PErucTPALMIO NMOKa3aHWM, 3amuch B (ailil, mpeIcTaBiIeHUE Ha
skpane [TK[1].

3amaya COCTOMT B TOM, YTOOBI pa3paOOTaHHAs METOJWKA ITO3BOJISIIA
MoJly4aTh, COXpaHATh W AHAIM3UPOBATH PE3yJbTAaThl BUOPAITMOHHBIX
UCIIBITAHUM B 3aBUCUMOCTHU OT YaCTOThI, aMIUTUTY/IbI U (pOopMBbI curHania [1].



Jnia pacmupeHus BO3MOXKHOCTEH 00paboTku HMH(pOpMauu CleayeT
MPEAYCMOTPETh B pa3pabOTaHHOM YCTPOWCTBE BBIOOp KAHAJIOB C
pa3IMYHBIMU XapakTepuctukamu [1].

B pabGore mompobHo omnmcana mjabopatopHas yctaHoBka IBS,
npenHa3HayeHHasl JJIsi MpOBeNeHUs JabOpaTOpHBIX pabOT MO H3YyYEHUIO
TEXHUYECKUX CPEACTB Ui CTYJEHTOB, PEATU3YIONIMX METOJbl U3MEPECHHS
BUOpaIuu 00BEKTOB M 0OPAOOTKU PE3YyIbTaTOB U3MEPEHHUIA.

Taxxe monpoOHO omHcaH MPOIECC BHEIPEHUS PE3yJIbTaTOB HAay4YHO-
UCCIIeIOBATENHCKOW pabOThl B 00pa3oBaTEIbHYIO JEATEIbHOCTh, W3YUEHUE
NpPaKTUYECKUX  BO3MOXKHOcTeH ZetLab st  opraHusaiuu  Hay4YHO-
UCCIIEIOBATENLCKUX pPaboT, pa3paboTKa HCCIENOBATENbCKOTO CTEHAA Ha
ZetLab.

VYcranoBka mnabopatopHas MBS npenHasHadueHa Juisi NpOBEIEHUS
a00paTOPHBIX PabOT MO U3YUYEHUIO TEXHUUYECKUX CPEJICTB, PEATU3YIOIINX
METOJIbI M3MEpPEHUs] BHUOpalMu OOBEKTOB U 0OpabOTKH pPe3yJbTaTOB
U3MEepeHHil. YCTaHOBKa 00ECeunBaeT BOSMOXKHOCTh CO3/IaHUSI U U3MEPEHUS
aMIUIMTYJbl BHOpauuy BUOPOCTOJNA B 3aJaHHOM JMANa30HE YacTOT H
aMIUTATYI.

Tabmuua 1- OCHOBHbIE TEXHHUYECKHUE TaHHbIE yCcTaHOBKU UBS

Haumenosanue napamerpa Hopwma
HomunanbHbIi nranazoH yactoT BUuOpanuu, 'y or 1 1o 500£10
MakcuMalibHasi aMILTATYAa IEPEMEILIEHUS] CTOJIa

BuOparopa Ha yactore 20 I'ny He meHee 0.5 MM
Hanpspkenue cetu nepeMeHHoro Toka, B 220+ 22
YacroTa ceTu nepeMeHHoro Toka, ' 50+0.4
[ToTpebnsiemMast ycTaHOBKOM MOIIIHOCTh, BT He 6osee 100

Ha paGouem ctosie BUOpOCTEH]a CMOHTHPOBAHbI AaTYMK | JIMHEHMHBIX
yckopenuit (JJJIY) (uaterpansubiii matunk tuna ADXL-105, pazmemneHHbIH
Ha TMEYaTHOW IJIaTe) M YCTPOMCTBO Il U3MEPEHUs aMIUIUTYAbl BUOpanui
(YUAB), BbIIOJTHEHHOE B BHJE OINTOMApPhl CO IITOPKOM, KOTOpas
MepeMeIaeTCsl BMECTE C KaTyIIKOM BUOPOCTEHAAa U MEHSIET CBETOBOM MOTOK,
MONAJAA0IINI OT CBETOM3IIYHAOUIETro AU0/1a ONTONAPkI Ha €€ (POTONPUEMHHK
[2]. CBeTtoBoW MOTOK OOpPaTHO MPOIMOPIMOHANIEH IUIOMIAA MEPEKPHITUS
IITOPKOM  MPOCTPAHCTBA  MEXKIY  M3JIyYalOllUM  CBETOAUOJOM  H
(bOTOIPHEMHUKOM.

JlaTunk ADXL105 SIBIISIETCS BBICOKOIIPOU3BOIUTEIIbHBIM,
OJTHOKOMITOHEHTHBIM ~ aKCEJIEPOMETPOM  BBICOKOW TOYHOCTH[3], uUMeeT
PACHIMPEHHYIO TOJIOCY YacTOT M OoJjiee HU3KWU YPOBEHB IIIyMa; M3MEpseT




yckoperrne 10 +5%10°m/c’ u BbIpaGaTHIBACT AHANOTOBBIA BBIXOX IO
HampspkeHuto B auanazoHe 0-5 B; mmpokas 10 KI'm wacrotHas
xapaktepuctuka gatyuka ADXL 105 nmo3BoJiseT UCnoyib30BaTh BUOPOCTEH
B NPWIOKEHUSAX H3MEPEHUs BUOpALMM, OH IIOKA3bIBAET 3HAYMTEIILHOE
YMEHBIIIEHNE XapaKTePUCTUK CMEIIEHUS U peii(a 4yBCTBUTEILHOCTH.

BubpocTtenn uMeeT 3IEKTPOMAarHUTHYIO CHCTEMY BO3OYKICHUS
BuOparuu [2]. PaGourm cToIoM BHOPOCTEHNA CIIY)KUT HENOCPEICTBEHHO
KaTymka  BO3OyXKACHHs, BXOJdlas B  3a30p  LWJIMHIPUYECKOTO
MarHUTONpPOBOJa W THUTAIOWAsAca OT (PYHKIMOHAIBHOIO TeHepaTropa
curHaioB ®dI'-100. Cpsa3p BuOpocTEeHAa C T'€HEPATOPOM CHUTHAJIOB
OCYILECTBIISIETCA IOCPEACTBOM pa3beMa, 3aKPEIVIEHHOTO Ha KOpILyce
MarHutornpoBoaa. OTBETHAs YacTh pa3beMa HAXOAUTCS HA COCAUHUTEIBHOM
kalene, colepKalleM MPOBOJAHUKU MUTAaHUSA U CUTHAJIbHBIE NMPOBOJHHUKHU C
Beixoaa YHUABI[2].

[lox nmelicTBHEM cHrHaja C BBIXOJA FE€HEpAaTOpa KaTyllKa BO30YXKICHUS
u pabouuil CTOJ BUOPOCTEHJA HAYMHAIOT BUOPUPOBATH C OIpPEACICHHOMN
ammomtynoil.  JJIY  mpeoOpasyer  BHOpOyCKOpeHHME — KaTylIKH B
anekTpuueckuil curnai. YHUAB taxke npeoOpasyeT nepeMenieHne KaTylku
BUOpDOCTEH/Ia B  DJIGKTPUYECKUH  CUTHAJN,  aMIUIUTyAa  KOTOPOTO
IPONOPLUUOHATIBHO aMIuiuTyne BuOpanuii [2]. [Tocne netanbHOro aHanmusa
dbyHkuuoHanpHoro reHeparopa curHaioB ®PI'-100 u BuOpocrenga MBS
ClIeyeT cHeNlaTh BBbIBOJ, YTO Il PErucTpauuy U 0OpabOTKMU IOKa3aHUN
HEOO0XOMMO OCTPOUTH COOCTBEHHYIO CUCTEMY.

TpeboBaHuss Kk MUHUMaJIBHOMY KOJIMYECTBY 3JIEMEHTOB, TpeOOBaHMS
BBICOKOM HAJIE)KHOCTH M CTOMKOCTU K BHEIIIHUM BO3JEUCTBUSIM OIPEIECIISIOT
BBIOOp CHCTEMBI C aHAJIOrOBO-IM(PPOBBIM MpeoOpa3zoBaTesieM Ha OJHOM
KOHLIE JIMHWM, a TpeOOBaHME MAKCUMAJIbHOTO o00bema IMepeaaBaeMoi
MH(}OpMaUKU — MyHKTA JUCIIeTYepa Ha 0a3e MepCOHAIBHOTO KOMITbIOTEPA.

JUist monmy4y€Hus MH(POPMALMUKM BU3yalbHOr0 0030pa ¢ BHUOPOCTEHIA
HCII0JIb30BAJIOCH MporpaMMHOE obecrnieuenus Zetl.ab. Moaynp noakimoueH K
IIEPCOHAJILHOMY KOMITbIOTEPY ¢ momombo USB.

Komnonentsl ZetLab [3] npu3BaHbl MaKCUMaJIbHO YIPOCTUTH MPOIECC
CO3/1aHUS TOJIb30BATENILCKUX NMPUOOPOB M MPHIIOKEHUN ISl U3MEPEHUS U
00paboTKK cUrHaioB. AHanoro-nudpoBoi npeodbpaszosatens Zet-210 Sigma
USB npenHazHaueH [jii W3MEpPEHHs] NapaMETPOB CUTHAJIOB B IIHUPOKOM
YaCTOTHOM Juamna3oHe (¢ 4yacTto- To mguckperuzaumu g0 500 kl'm),
NOCTYNAIOUIMX C pa3IUYHbIX MEpPBUYHBIX MpeoOpazoBanuil. Moaynb
(GYHKIIMOHUPYET B PEKMME HEMPEPHIBHOTO BBOJA/BHIBOJIA AHAJIOTOBBIX H
mU(pPOBBIX CHUTHAJOB B NaMATh MEPCOHAIBHOTO  KOMIIBIOTEpA  C
BO3MOXHOCTBIO IU(DPOBOIT 00paOOTKH CUTHAIIOB.

OcHOBHBIC (YHKIIMU TIPOTrpaMMel [4]:



~HETIPEPBIBHOE  OTOOpakeHHE (QOpMBbI W  aMIUIUTYIbl CHUTHAJIOB,
MOCTYMAIOMKX Ha BXOJHbIE KaHanel Moayned ALl m anamuzatopos
CIEKTpa U BHUPTyaJbHbIC KaHAJbl HA pa3HBIX TpaduKax WIM HA OIJHOM
rpaduke; 3aaHue BPEMEHHOTO MHTEpBala OTOOPaXEHHUS CUTHAJIOB; BHIOOD
YaCTOTHOTO JUarna3oHa 0TOOpaKaeMbIX CUTHAIOB ((YHKIUS CTIaKUBAHUA C
nmpopexuBanueM - IudpoBas (UIBTpaIUsl CUTHANA); THOKOE W3MEHEHUE
KOJIMYECTBAa OTOOpaKaeMbIX KaHAJOB B peajlbHOM MaciiTade BpPEMEHH;
aBTOMATUYECKOE MacCIITaOMPOBaHUE N300paKEHU;

— OCTaHOBKa OTOOpaxkeHusi (OopMbl CUTHAjIa B MPOU3BOJILHBIA MOMEHT
BpeMeHU  (peXHUM  CTON-Kajpa); 3aluchb  MTHOBEHHBIX  3HAYEHUU
0TOOpakKa€MbIX CUTHAJIOB B (hailit u T.11.
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B pesynbrare MIMTENBHOM DKCILTYyaTAlMK KEJIE3HOMOPOKHBIX PEIbCOB
MMPOMCXOJUT HMX W3HOC B PE3yNbTaTE€ MCTUPAHUSA TOJOBOK PEJIbCOB,
BO3HHUKAIOLIETO IPY B3aUMOJECUCTBUU UX C KOJIECAMHU ITOJBUKHOTO COCTABA.

OCHOBHBIM (paKTOpamMu, ONPEACTSIOIUMH HW3HOC PENbCOB, SBISIOTCS:
OKpY’KHBIE YCUIIMA, IIEpeIaBaeMble KOJIECAMU, U IPOCKAIB3bIBAHUE KOJIEC 110
penbcaM; HOpPMaJibHblE (BEPTHUKAJIbHBIE) JABJICHHS KOJIEC HA PEJIbCHl U
CyMMapHbIii BeC Tpy30B (TOHHa)X), NPONYIIEHHBIX II0 peJbcaM; IUIaH M
npoduiab MyTH, BEC M CKOPOCTh JABIKEHHUS TOE€3/10B; KOHCTPYKIUHU IYTH,
NOJBM)KHOTO COCTaBa W MX COCTOSHHS; MNPOPUIb KOHTAKTHUPYIOLIUX
MOBEPXHOCTEH pENIbCOB M KOJIEC; KOHUYHOCTh OaHAaxel Konéc u
NONYKJIOHKA PEJIbCOB; KAa4eCTBO METAJIA PEIbCOB U KOJEC, COCTOSIHUE U


http://www.autex.spb.ru/analogdevices/products/adxl105.htm

