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ABTOPE®EPAT

MarictepcbKoi poboTu

3AT'AJIbHA XAPAKTEPUCTHUKA POBOTHU

AxkTtyanbHicTb TeMu. CbOrofHi [js1 [1iarHOCTYBaHHSI MeETas0pi3aJbHOrO
obmagHaHHsg ~ (iHCTpyMeHTy) Ta  KOHTDOJIFO  MeXaHiuyHOi  0OpoOKu  metasy
BHUKOPHCTOBYIOThCS, 37€0i/lblloro, 3acTapisii TexHiuHi 3acobu Ta MeToAM, fIKi MaroTh
HU3bKY PpO3[IJIbHY 37aTHICTh, BUMararmOThb BeJMKWX 3arpar 4Yacy IIpU IIPOBeJeHHI
JIOC/ikKeHb, He BUKOPHCTOBYIOTb CyuyacHi iH(opMalliiiHi TexXHO/Orii Ta TeXHiKy i, K
HaC/iI0K, € Manoe(eKTUBHUMH.

B Toif >ke yac, B MalIMHOOy/yBaHHI BCe IIMpIIle BIPOBA/KYETHCS CyuyacHe
MeTasiopi3asibHe  oO/siafHaHHS, OCHAllleHe  aJaNTUBHUMU  KOMITIOTEDHUMH  Ta
MiKpOIIPOL[eCOPHUMHU CHCTEMAaMU KepyBaHHS, sIKe BUMAara€ HOBUX MIiXOAiB B MiZATrOTOBLI
¢axiBI{iB, HOBUX TEOPETHUUHO i TPAKTUYHO OOTPYHTOBAHHX J[AaHWX TIPO TlapaMeTpH
rpoiiecy o6poOKM pi3zaHHsIM, iX HOMiHa/IbHi Ta KDUTHYHI 3HAaUeHHS.

OpHi€ro i3 OCHOBHUX i Haubinbill iHPOPMATUBHUX AiarHOCTUYHUX O3HAK CTaHY
MeTasiopi3a/bHOTO IHCTPYMEHTY Ta KOHTPOJIIO TIpoljecy MeXaHiuHoi 00poOku, siKa
LIMPOKO BUKOPUCTOBYETHCA Ui aZaliITUBHOIO KepYBaHHS, 3a/IMILIAETbCA CU/a pi3aHHS.
IcHytoui Ha [JaHMM MOMEHT TeXHiuHi MOX/IMBOCTI Ta iH(opMalliiiHi TexHomorii
JIO3BOJISIFOTh TOC/TiPKEHHSI CUJ/IM Pi3aHHs MepeBeCTH Ha sSIKiCHO HOBUM piBe€Hb, OTPUMAaTU
HOBI [JaHi JJjis1 TpakKTUYHOIO BUKOPUCTAaHHS IIPU IIPOEKTYBaHHI MeTasiopi3asbHOIo
o6s1afiHaHHs Ta iHCTPYMEHTY.

Y 3B’a3Ky 3 1IUM B po0OOTi HeoOXiJHO BUJIMUTH 3a/lauy PO3POOKU TeXHIUHMX

3aco0iB cuCTeMU [1iarHOCTYBaHHS MeTaIopPi3a/JbHOrO iHCTPYMEHTY.



Mera i 3agaui gocaipkeHasa. MeToro faHoi AUTIOMHOT poboTH Oysia po3pobka
IIPOrpaMHO-arapaTHOro KOMILIeKCY [Jis NOCJII/)KeHHSI CU/IM pi3aHHs MeTasiopi3albHUX
BepCTaTiB. 3aBJaHHs TaKO)K MaJl0 Ha yBa3i CTBOPEeHHsI MPOTPaMHOTO 3abe3reueHHs
CUCTEeMHU LIbOT'0 KOMILJIEKCY.

HaykoBa HOBH3HA 1 MNpakTHyHe 3HAuyeHHS OfieP)KaHMX pe3y/bTarTiB.
OCHOBHOIO TEHZIEHLIi€F0 PO3BUTKY CY4YaCHOTO MaIIMHOOyAyBaHHS € Tiepexii Bif
aBTOHOMHOTO [IiFOUOT0 YCTAaTKyBaHHSA /10 THYUKHUX BUpobHuunx cuctem (I'BC). Y 3B’sa3Ky
3 UMM OOOB’SI3KOBUM iX e/leMeHTOM TIOBMHHa OyTW TMifcMcTemMa /[iarHOCTyBaHHS,

(yHKLIisI SIKOT 3BOIUTHCS 0 AiarHOCTYBaHHS CTaHy 00/iajHaHHS Ta iHCTPYMEHTY.

B yMoBax HeaBTOMAaTH30BaHOTO BHPOOHHUIITBA (YHKINI TiACMCTEMH BUKOHYE
orieparop, TOMY pe3y/abTaT [AiarHO3y BU3HAYa€TbCd Moro Keasmidikaijieto, a B 'BC —

piBHEM “iHTeJIeKTy” CUCTeMHU.

Ocobucruii BHecoK. Po3pobreHa CTpyKTypHa i IPUHITUIIOBA e/IeKTPUYHI CXeMU
60Ky CrIpspKeHHSI, TIpoaHasi30BaHUM iHTepdeic CUCTeMH AiarHOCTYBaHHS, CTBOPEHO
rporpaMHe 3a0e3reueHHs] CUCTEMH, IPOBeZIEHO PO3PaXyHKH MPOAYKTUBHOCTI i TOUHOCTI

CUCTeMHU [jilarHOCTYBaHHS.



OCHOBHUM 3MICT

Y BCTymi 1UIAXOM aHaji3y i MOpiBHSHHSA aBTOHOMHOTO yCTaTKyBaHHSI Ta THYUKMX
BUPOOHWUMX CHUCTEeM OOIPYHTOBAaHO TEMY, Bifj3HaueHO 3B’SI30K 3 HAyKOBHUMH TeMaMH,

chopMy/IbOBAHO MeTY i 3a/1aui [JOC/TiI>KeHHSI.

IMepmmmid po3ain. Y JaHOMy PpO3/iJli OMUCYETbCS aHali3 TeXHiUHUX 3aco0iB
KOHTDOJIIO TIpPOLleCy MexaHiuHoi 00poOKM MeTaly, OI/isi[ eJeKTPUYHUX 3acobiB
BUMipIOBaHHSI CH/IM pi3aHHS, OITISIA MiKPOIIPOIIeCOPHUX 3aco0iB AOC/iHKeHHS CHIA

pi3aHHs, IOCTAaHOBKA 3a/1aui AUTIJIOMHOTO TPOEeKTYBaHHS.

Jpyrmii  po3pin. Ilpu o006poOiii MerasiB pi3aHHIM MK iHCTpyMeHTOM i
00poO/TIOBAaHOO JIeTa/UTI0 BUHUKAE CHUJIAa B3a€EMO/ii, Ky Ha3WBalOThb CUJIOKO pi3aHHS. Lls
Cuia € pe3y/bTaToM IIMOOKOI TacTUUHOI AedopMallii MeTany, 1[0 MepeTBOPIOETHCS Ha

CTPYXKKY, a TaKOXX TePTsI Mi>K iHCTpyMeHTOM i 06pobtoBaHor0 AeTtasuito [1-9].

MerToto orisify, SIKui MPOBOAUTHCS B JaHOMY PO37iJi, € BUSHAUeHHS IOLIIbHOCTI
BUOODY CW/IM pi3aHHS SIK 00'€EKTy HAyKOBOTO [OC/iPKEHHS, a TaKO)K KOPOTKUW OITUC
camoro 00'exTy.

Tperiii po3gin. Ha ocHOBI mpoBeseHOro TionepeiHbOTO aHamily Oyna
chopmynboBaHa 3a/jaua — po3pobUTH CHCTEMY /1iarHOCTyBaHHS CTaHY MeTasiopi3ajbHOTO
iHCTpyMeHTy, $IKa BK/IOUAa€ KOMIUJIEKC arfapaTHUX i TIporpaMHMX 3aco0iB s
BUMIDIOBaHHSI | aHasi3y [AiarHOCTUYHOI O3HAaKW 3yCW/Ib, 10 BUHHUKAKOTh B MPOLIECi
00pO0OKY pi3aHHSM.

[ peani3auii rocTaBieHUX 3aBjaHb Oy/0 BUPIillleHO CHUCTEMY JiarHOCTYBaHHS
BUKOHATH Yy BUIVISIZIi MiKPOTIPOIIeCOPHOT 00UMC/TIOBabHOI crCcTeMU. AHA/IOrOBa YacTHHA
3a0e3neuye MpUiOM aHAJOTOBUX JOC/iPKyBaHUX CUTHAJIIB 10 KOOXKHOMY 3 4-X KaHasliB,
MpUBeleHHs iX [0 HOpPMasai30BaHOTO BUIVISAY 1 BBiJ B aHaJ0ro-qupoBUM
niepeTBoproBau. [lozasbiia 06pobKa CUTHATIB 3iCHIOETHCS B IIU(PPOBOMY BHUIJISII.

YerBepTuii po3fgii. OJHUM i3 OCHOBHUX KOMITOHEHTIB Oy/b-sIKOi KOMII'FOTE€PHOI
cuctemu € miporpamHe 3abe3srieueHHsi (I13). Be3 TI3 HemoxivBe (DyHKIiOHYBaHHS
BUMIDIOBA/IbHOI CUCTEMU B3araji i Ti/IbKM HasiBHICTB siIKicHOTO I13 m03Bosisie B MOBHiM

Mipi peanidyBatM II TOTeHLiWHi MoxumBOCTi. [Ipy BHKOpHUCTAHHI  [JaHOTO



AaBTOMAaTH30BaHOTO KOMIUIEKCY HaMU BUKOPUCTOBYEThCs [13 crierjianbHe, sike 3abe3mneuye
po6oTy 3 6/10KOM CTIpsbKeHHs i dhaiilaMu pe3y/bTaTiB BUMiPIOBaHb, i 3aTa/IbHOTO BXXUTKY,
s’Ke BUKODMCTOBYETbCSI [jI1 MaTeMaTHYHOTO MOZENIOBaHHS i O(QOpM/eHHs 3BiTHOI
JIOKyMeHTaLlii.

IP’aTun po3fia. 3rilHO 3 peKOMeHJAlliSIMU MeTOJUUHUX BKa3iBOK /10 JUTLJIOMHOTO
MPOEKTYBaHHS, PO3PaxXyHOK MOKa3HUKIB HaJ[iIMHOCTI JOLIbHO 3iMCHIOBATU [1Jis OAHOTO 3
OCHOBHMX 3a (PYHKI[iOHa/IbHUM ITIPU3HAUeHHSIM BY3/iB. 3 omHOro OOKy, Ijeii By30/ He
NMoBUHEH OyTH 3aHa/ITO CK/IaHUM. 3 iHIIIOTO, — BiH TIOBMHEH OyTW aBTOHOMHUM BY3/I0M,
[0 JIeTKO BUJIMSETLCS 3 1[I0l CUCTeMM i Ma€ 3aBepllieHi BAaCTUBOCTI, (yHKIliOHa/lIbHe
Npu3HaueHHs Ta Habip TeBHUX XapaKTepUCTUK. Buxozsuu 3i cka3zaHOro, B SIKOCTi By371a
nmetanbHoro mpoektyBaHHs1 (B/II) 6Gyno obpaHo aHasmoro-1ydpoBUi IepeTBOPIOBaY,
SIKWH, B JaHOMY PO3[iJIi, CJTiJ PO3I/IsiAaTH SIK MPUJIaf, 10 MPOEKTYEThCS.

Iloctuii po3gin. Cucrtema [iarHOCTyBaHHs, III0 PO3pOOISETHCS B /IaHOMY
MUTUIOMHOMY  TIPOEKTi  TIpW3HaueHa /s  [JiaTHOCTYBaHHA  TiZpooOagHaHHS.
[iarHOCTYBaHHS BUKOHYETHCSA HAaCTYITHAM UMHOM: 3a JOIMOMOIOK) IT’€30aKCeepoMeTpa
3HiMaeTbCcs BibpocurHanm 3 arperara, SKAW [IiaTHOCTYETbCS, Jami Ijell  CcUrHasi
TiACUTIIOETBCA, TIOTIiM 3a gorioMororo ALl BiH MNepeTBOPROETHCS 3 aHAJI0BOrO B
1MPOBUH, TOTIM TIOCTyHae Ha po3mwupioBau iHTepdeiicy PC i 00pobnsieTbest
KOMIT FOTE€POM.

B xofi 3iticHeHHsI JaHOTO €KOHOMIUHOTO OOTPYHTYBaHHS, OTTMPAlOUYMCh Ha:

a) TIOPIBHSUIbHUM aHa/i3 TOKa3HUKIB SIKOCTi CIIPOEKTOBAHOIO TIpW/IaZly Ta MOTro
aHaJIorIB ;

6) BU3HaueHi COOiBapTiCT® i LiHY TIpUIay ;

B) 00umC/ieHi eKOHOMIUHI epeKTU B yMOBax BUTOTOBJ/IEHHS i eKCITyaTallii;

r) OI[iHOYHi 3HAUeHHS TepMiHy C/Iy>KOM TIpWIagy, BUTpaT Ha HOTr0 PEMOHT Ta
eKCTITyaTariito, 0y10 OOTPYHTOBAHO TEXHiKO-eKOHOMIUHY JOI[i/IbHICTb BIPOBA/PKEHHS i
3aCTOCYBaHHSl  CIPOEKTOBAHOTO MPWIaAy Ta, 30KpemMa, MOro BHUKODUCTAHHS 3aMiCThb
npuiaza-aHaora.

CooMuii  po3gisl. Po3kasyerbcsi TIPO TIOTeHIIiMHI HebGe3mekn  BUPOOHUUOTO

CepeaoBHIla, 30KDEMd BPAKE€HHSA €JIEKTPUYHUM CTPYMOM, 3a0e3rneyeHHs HOPMAJIbHUX



YMOB IIpalji, po3paxyHOK CUCTeM BEeHTWISL|ii Ta KOHAWL]iFOBaHHS, ITiIBUII[eHHS] CTIMKOCTI
pob6oTH 00’€KTIB roCofjapChKoi [is/IbHOCTI B YMOBax il e/IeKTPOMAarHiTHOTO iMITy/IbCy
sifilepHUX BUOYXiB.

BocbMuii po3fisi. Y po3po0r1ii eeKTUBHHUX METOIiB OUMIIEHHS KOHIIEHTPOBAaHHX
CTIiUHUX BOJ y OCTaHHI POKMU JOCSTHYTi 3HauHi ycmixu. [ToOynoBaHO i BBefeHi B
MOCTIMHY eKCIUTyaTallil0 yCTaHOBKHA MO OYMILEHHI0 MAac/IOyTPUMYIOUMX CTiYHUX BOJ
MeTOo/laMM KoaryJisiiii, eJleKTpoKoaryJisiiii, peareHTHOI HaripHOi ¢uioTarlii.

3 BUllle TIPOBeZIEHOTO aHajilzy poOOTH aBTOMATWMYHOI [iITHKA MOXHa 3po0OWTH
BHCHOBOK, 1[0 /[JaHWWA TWIT BUPOOHHWI[TBA He TIPEJCTAB/sIE BEJWUKOI IKOAU [JIs
HaBKOJIUIIIHBOI'O Cepe/ioBMILja, ajie 3aCTOCYBaHHS BUILe OIMCAHUX METOZIB OUMCTKU
CTiUHMX BOJ € HeOOXiTHMM.

BucHoBok. Ha o0CHOBI TMpoBefeHOr0 OIVIALY Cy4aCHOTO CTaHy KOHTPOJIHO
MeTasopi3asbHOro 00/ia[HaHHS BCTAHOB/IEHO, IO OfHI€H i3 [[iarHOCTMYHUX O3HAK
npoiiecy MexaHiuHOi 0OpOOKM MeTasly Ta CTaHy MeTasjiopi3abHOTO iHCTPYMEHTY MOyKe
OyTH cusia pi3aHHs.

Ha ocHOBi npoBezieHOT0 aHasi3y MeTOAIB i TeXHiUHMX 3ac00iB BUMIpIOBaHHS CH/IU
pi3aHHS BCTAHOBJIEHO, III0 BOHM He BIJIOBIJalOTb TaKUM BHUMOTaM, SIK TOYHICTb i
TIPUIATHICTb [0 aBTOMaTHYHOI pOOOTH B peXHMi peanbHOTO uYacy y 3B’SI3Ky 3 UUM
HeoOxi/lHa po3poOKa CUCTeMU KOHTPOJIIO, sika Oy/ie 3a/I0Bi/IbHATH BKa3aHUM BUMOTaM.

Po3poOrieHa @QyHKI[ioHa/bHa CXemMa CUCTeMUd KOHTDOJIFO MeTasiopi3ajbHOro
obsiaiHaHHS Ha 6a3i 4-X KOMITIOHEHTHOTO CUJIOBOTO fAaBada YIM-600, sikuii 3abe3mneuye
[epeTBOPEeHHsI MUTTEBUX 3HaueHb CUJI pi3aHHs i KDyTHOTO MOMEHTY B Aiara3oHi Bij 0 fo
500 T'1; 3 moxubkoro He Oinbire 10%. CucTeMa BUKOHAHA Y BUIVIS/I MiKPOITPOLeCOPHOI
o0uurCIoBabHOI CUCTEMM, B sKili aHasioroBa yacThHa 3abe3reuye MPUIOM aHa/IOTOBUX
CUTHAJIIB Ha KOXXHOMY 3 4-X KaHa/liB, IPUBEJIEHHS IX 0 HOPMaJsi30BaHOI'O BU/Y 1 BBIJ B
AIIII, a mopanbiia 06poOKa MPOBOUTHCS B LIU(PPOBOMY BUIJISII.

Po3po6sieHa CTPYKTypHa i TIPUHIMIIOBA e/IeKTPUYHI CXeMU OJIOKy CIpsbKeHHs. 3a
PaxXyHOK HasiBHUX B KO)KHOMY KaHaJli cxeM BUOIpKY i 36epiraHHsi 3aXOI/IeHHsI CUTHAJTiB

BijOyBa€TbCs y BCiX BUMIpDIOBa/JIbHUX KaHajax OAHOYAacCHO i pexum 30epiraHHs



MPOJIOBXKYETHCS /10 3aBeplleHHs TIeBHOTO BUMIpPIOBAIbHOTO LIUKITY, SIKUM BKJIIOUaE B cebe
NepeTBOPEHHs 3HaUeHHsI HanpyTy B LM(poBy (OpMY IO BCiX MiJAK/IH0UEHUX KaHasax.
Po3po6sieHo miporpamHe 3abe3rieueHHs CUCTeMHU [iarHOCTYBaHHS, sike [103BOJISIE
MpOBOAUTH 306ip iHhopMaIiii Ta KOHTPOJIb MeTasiopi3aabHOro 06/1aJHaHHS.
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