8. BucHOBKH

Jo pykonucHuX mpuQTiB Hanexarh WPUPTH, SKi IMITYIOT OYKBH, HamucaHi Bix pyku. MuctenTso
Kajirpadii 3HaHIIIO 3aCTOCYBaHHS B Hallll AHI Y KHW)KKOBIH 4M MJlakaTHid rpadiui, mpu BUKOHAHHI pOOIT
i TupaxyBanas. CydacHa Kanirpadis He 0OMeXyeTbCA XyJOXKHIM BUKOHAHHSAM KypCHUBHOTO HIPpUPTY, a
3BEPTAETHCA A0 YCiX Pi3HOBHUIIB IWIPU(TIB.

Pykomucni mpudTi MoXyTh OyTH 3B'SI3HI, KOIM KOXHA JiiTepa 3’ €IHYETbCS 3 IHIIOIO, HE
3’ €IHyBaJIbHI, KOJH JIITEPH CTOSATH OKpeMO. MOXKIIMBI TakoX MPOMIXKHI (OPMH, O€ MOEAHYIOTHCS JIHIIE
yactuHa JiTep. HasBHICTH MO€nHaHb BHMAarae IOAATKOBOI poOoTH Haja mpudToM. OCKINBKH JiTEpH
MOEAHYIOTbCS I0-Pi3HOMY, BHUHHKAa€ IMOTpeda y CTBOPEHHI MOJATKOBUX aIbTEPHATHBHUX CHMBOJIIB.
3aBmaHHs TaKMX CHMBOJIB 3aMiHIOBATH OCHOBHI Ha Ti, fKi HeoOXimHI y mpoMmy 3’ €qHanHi. [Iporpama
FontLab nae Benuki MOXKIMBOCTI U151 CTBOPEHHS SIKICHOTO Ta TapHOTO HIPHQTY.
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Po3risinyTo BapiaHT 1mo0yA0BH KOMII IOTEPHOI0 BHUMIipPIOBAJBLHOIO 3ac00y [Jisl KOHT-
POJII0 00’ €KTIB, 10 XapaKTEePU3YIOThCH 6araTbMa napaMeTpamMH.
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The variant of construction of computer measuring mean has been is considered. The
very means controlsthe objectsthat are characterized by lots of parameters.
Keywords: qualimetry, imitansnyy, tool measur ement, metr ology.

Beryn

BukopucTtanHss O0YMCIIOBANBHOI TEXHIKM ICTOTHO CIIPOIIYE CTPYKTYypy 3aco0y BHMipIOBaHHS,
3a0e3neuye WOro MHMPOKI (YHKIIOHAIBHI MOMJIMBOCTI, IMOKpAallye METPOJOTidHI Ta eKcIuTyaTalliiHi
xapakTepucTuku. OcoOJMBO CTae BiYyTHUM TOEIHAHHS KOMIT IOTEpa 3 BUMIPIOBAILHUMH 3aco0aMu
OaratoBuMipHHX 00 ekTiB. Came 10 Takux 00’ €KTIB KOHTPOJIIO HAJNCKHTh BEJIWKa Tpyna o0 €KTiB
KBaJIMETpii, 30KpeMa piJInHH, CHITKI Ta TBepi pedoBHHU. OJHUM i3 TIEPCIIEKTUBHUX HATPSAMIB 10Oy 10BH
TEXHIYHUX 3aC00iB KOHTPOIIIO SIKOCTI TAKUX 00’ €KTIB € KOHTPOJb iX MOKA3HHUKIB SIKOCTI 32 IMapaMeTpamMu
iMiTaHCy 0araToeJIeMEHTHOTO BOIOJIOCHHKA, SIKUM BOHHU monaroThes [1]. Tlpu 1poMy JOBOIMI MPOCTO
peanizyloThbesi MPUHHATI B KBaIIMETPii METOMU OIIHIOBaHHS SKOCTi. 3a OTPUMAaHUMH pPe3yJIbTaTaMu
BHUMIPIOBaHb OJMHUYHHMX IMOKA3HUKIB KOHTPOJILOBAHOIO Ta 0a30BOT0 3pasKiB pealizyioTh abo audepeH-
ifiHuii MeTo, a00 KOMILIEKCHUI — BM3HAYAIOTh y3arajbHEHHI MMOKa3HWK Y BHUTIIAAI OAHOTO umcia [2].
[lpu mpomy BUMIpIOBaNbHHH 3aci0 MOBHHEH BUKOHYBAaTH SIK BHMIPIOBIBHY, TaK 1 OOYHCIIIOBAJBbHY
omepaii. [lepeBaxxHo Taki 3acO0M BHMIPIOBaHHSI OYAYIOTBCS 3a CTPYKTYPOIO, SIKA MICTUTHh NEPBUHHHNA
HIePETBOPIOBaY (CEHCOP), aHAIOTOBHI (YHKI[IOHAJIBHUI MEPETBOPIOBAY, aHAIOTO-IIU(POBHIA MEPETBOPIO-
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Ba4 1 oOuMcIOBaNbHUNA OpuUCTpiil. OfHAK, TIPU LBOMY YCKJIATHIOETHCS CTPYKTYpa 3aco0y, 3BYKY€EThCS
Horo (yHKLIOHAJIBHICTH Ta MOTPiOHE clieliaigbHe Al OKPEMOTo 3aco0y mporpamMHe 3a0e3nedeHHs .

CTpyKTypa KoMII' I0OTePHOT0 3ac00y

BukopucTanHs IepcOHAIIFHOTO KOMIT I0Tepa Ul BUMiPIOBaJIbHUX 33124 3BOJUTH CTPYKTYPY 3aco0y
KOHTpOJIO OaraToBUMipHUX 00 €KTiB 10 MOOYJOBHM MPOCTOTO 32 BHUKOHAHHSAM JIMIIE YHIBEPCAJIHHOTO
nepeTBoproBaya. KepyBaHHS yHiBepcaJbHUM TIEpETBOpIOBaYEeM 3JIHCHIOETbCS dYepe3 iHTepdeic 3
KOMIT I0Tepa 32 BIJOBIIHOIO JIO DPEXHMMY BHMIPIOBaHHS IPOrpaMoro. 3araibHy CTPYKTYPY TaKOTo
YHIBEpCaIbHOTO KOMII' FOTEPHOTO BUMIPIOBATIBHOTO 3aC00Y 300paKeHO Ha PUCYHKY.

Cxema MIicTUTh iMiTaHCHUIA TiepBuHHMI nepeTBoproBau II1I1 (ceHcop), aHaIoroBuUil epeTBOprOBaY
AIl, ananoro-nu¢posuit neperBoproBau ALIll, intepdeiic I® 1 mnepconanpunit komm torep [IK.
AmnanoroBuii neperBoptoBau i ALl yTBOprOIOTH yHiBepcanbHuil meperBopioBad YII, sikuil 3milicHIOE

IIEPETBOPEHHS apaMeTpiB iMiTancy cerncopa Y (Z) B mmdposnii ko N .
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Cmpykmypra cxema KOMn' I0mepHO20 8UMIPIOBAIbHO20 3acoby

AHaJ0roBHii nepeTBOpIOBay
OCHOBHMM BY3JIOM KOMIT IOTEPHOrO 3aco0y, II0 BH3HA4Ya€ METPOJIOTIYHI XapaKTEPUCTHKH B
ctpyktypi YII, € aHanoroBuii mepeTBOPIOBaY, SIKUM 3IIHCHIOETHCS TIEPETBOPEHHS anmitancy Y (MokHA

TaKoX iMrenaHcy Z) iMiTaHCHOTO IEPBHHHOTO IepeTBOpIoBada y iforo peakrusHy IM(Y) Ta akTHBHY

Re(Y) cknanoBi. 3a gomomoroto [T Ha agMiTaHC MOXeE TEPETBOPIOBATHCS SIK 00’ €KT KOHTPOIIIO, TaK i

Horo OazoBuil 3pa3ok. llpm bOMy Take NMEPETBOPEHHS MOXKE 3IMCHIOBATHCA IOCTIIOBHO B yaci abo
oJiHOYacHO [3], 3 BUKOPHCTAHHIM OJJHOYACTOTHOTO YK 0AaraTo4acTOTHOIO TECTOBOT'O CHTHAIY.

Tak, Hampukiag, SKIIO BHUKOPUCTOBYETbCA PEXHM OJHOYACHOTO BHMIPIOBAHHS IIapaMeTpiB
KOHTPOJILOBAHOTO Ta 0a30BOT0 00’ €KTiB, TO aHAJIOTOBHH IEPETBOPIOBAY I Mi€I0 CHHYCOINalnbHOI
Hanpyra amiuntynoro U 1 ¢ikcoBaHOI 4acTOTH 3/iHCHIOE CIIOYaTKy IIEPETBOPEHHS IapaMeTpiB

IMITaHCHOT'O CEHcOpa y BiAnoBiaHI komiuiekcHi Hanpyru U, ta U,. IMiTaHC MOxe OyTH €MHICHOTO Ta

IHJIYKTUBHOTO Xapaktepy. s BHMIpIOBaHHS BHCOKOOMHHX OO’ €KTiB TIEPEBaXKHO BHKOPHUCTOBYIOTH
anMiTaHCHI ceHcopH (KOMIUIEKCHA MpOBigHICTH Y ), a JUIs HHU3bKOOMHHX — IMIICNAHCHI CEHCOpH
(xomruekcHuH omip Z).

To0To, Ha ILOMY €Talli MePETBOPECHHS JIJIs1 KOMIUICKCHUX Hampyr Ha (iKCOBaHii 4aCTOTI TECTOBOIO
CHTHAQNy JUIsl PI3HUX pEeXHUMIB MepeTBOpeHHs (iMIefaHC YHM aaMiTaHC) Ta XapakTepy 00 €KTiB
(iHIyKTHBHHI Y EMHICHHIT) MOYKHA 3alIHCATH

U =aU, (R £iX,);Ux =al, (G, % jB,), @)

Uoz:aium(RoJ—ron);Ug:azum(GoijBo)' 2
ne &, a, —koedinientu neperBopenss;, R,,G,, X, ,B,

. Ta R),Gy, X, B, —aKkTuBHI Ta peakTHBHI CK/Ia10BI
IMITaHCY KOHTPOJIbOBAHOTO Ta 3pa3KOBOT0 00’ €KTIB.
Ha nactymHOMy eTami TMepeTBOPEHHS 3IIMCHIOIOThCS BEKTOP-CKaJSIPHI TEPETBOPEHHS, TOOTO 13

orpumanux Hanpyr (1), (2) BuALIAIOTHCS BIAMOBIAHI aKTHBHA Ta pPEaKTHBHA CKIanoBi. ToOTO mis
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BUMIPIOBaHHsS MapaMeTpiB immenaHcy (KOMIUIEKCHOrO oOmopy) Ta aamitancy (mposimHocti) (3

ypaxyBaHHsM KoedillieHTiB BeKTOp-CKasipHOTo nepetsopenss, B, ta b, ) maemo

Im(UZ)=abU,X,;Re(UZ)=abU,R,; ®
Im(U§ ) =abU ,X,;Re(Ug ) =abU,R;; (4)
Im(UY ) =abU,,B,;Re(U))=abU,G,; (5)
Im(Ug ) = a,bU By Re(Ug ) = a,bU .Gy, (6)

Otpumani 3HaueHHA ckiagoBux Ha Buxoni AlIl meperBoprotoTbes 3a gomomororo ALl Ha
BIJIMTOBIIHI KOAM Ta 4Yepe3 iHTepdeiic MOmarThCsd Ha MEePCOHAIBLHUN KOMIT IOTEp, /€ 3a BiIIOBITHOO
MIPOTPaMOI0 ONPALbOBYIOTHCS 1 BUOAIOTHCS Y OaxkaHill Ta JOCTYNHIN ciokuBady Gopmi. Tak BUPILTYIOThCS
3aBJaHHS OLIHIOBAHHS AKOCTI 00 €KTiB KBajiMeTpii 3a yHi()iKOBAaHHUMH EJIIEKTPUUYHUMH INapaMeTpamMH —
CKJIaJJOBUMHM iMiTaHCY 00’ €KTiB MOPIBHIHHS.

BumiploBanbHi 3agaui
Ilepwa 3a0aua — OLIHIOBaHHS SIKOCTI 00 €KTa, cXeMa 3aMIIllICHHS SKOro HeBigoMa. Y IbOMY pasi
BIITIOBIHO 10 3aIPOIIOHOBAHOI KOHIIEMIIIi iMITAHCHOTO KOHTPOJIO [4] MOpPiBHIOIOTHCS CKJIaM0Bi 00  €KTIB

IOpIBHSAHHSA Ha JEKUIbKOX (ikcoBanux wactorax fi, f,,.., f, . Skmo o0’exTn mnomano aamiTancom

n-*

(aHanoriyHO i I iMIIEIaHCY), TO OTPUMYEMO

Im(YX)f]_ Im(YX)fZ Im(YX)fn

_q, SOy g, 7
Im(YO)fl Im(YO)fZ A Im(YO)fn ) ()
Re(Yy )fl Re(Yy )a Re(Yx )i

g, g, .. —l_g, 8
Re(YO)fl k Re(YO)fz % Re(YO)fn ’ “

ae ¢, O,...,0, —BIJHOIIEHHS PEaKTUBHUX CKIAIO0BUX, O, U,,..., 0, — BIAHOLICHHS aKTUBHHUX CKJIaJ0BHX.

Take MOPiIBHAHHS MOX€ TIOJaBATHCS Y BUTIISII OKPEMUX YHCEN, OUTBINNX Y MEHIINX 33 OJMHUIIO,
a0 y BUITIAAI 3al€KHOCTEH CKIAJOBUX BiJl YacCTOTH JUIS OO0 €KTiB BiJOMHX pIiBHIB SKOCTI Ta
KOHTpPOJIbOBaHOTO 00’ €kTa. TOOTO 3a pe3ynbTaTaMu OINPAIIOBAHHS CKIAJOBUX MOXKHA BH3HAYUTH MEBHUI
piBeHb mpoaykii abo ii imeHTHdiKyBaTH M0/10 3asSBICHOTO BUTOTOBIIOBAYEM UM MPOJABIIEM PiBHS SKOCTI,
30KpeMa Mapku OeH3uHy [5].

Bukonyroun 3a3HadeHi BUMOTH, MOXKHa 3pOOUTH BHCHOBOK PO BiANOBIAHICTH JAaHOTO Marepiaiy,
PEYOBHHHU YM BUPOOY BCTAHOBIICHOMY DIBHIO SIKOCTi 1 HAaBMAKU — MPO HEBiINOBIAHICTh 33JIaHOMY PIBHIO
SIKOCT1 KOHTPOJIBOBAHOTO 00’ €KTA.

llpyea 3a0aua — OIIHIOBAHHS SIKOCTI 00 €KTa, CXeMa 3aMiIllCHHS SIKOro Bifoma. BimmomimHo 10
KoHuerii [4] y TakoMy pa3i MOpiBHIOIOTHCS 3HAYCHHSI JIEMEHTIB KOHTPOJILOBAHOTO Ta 0a30BOr0 00 €kTiB. s
[[FOTO BUMIPIOBAHHS CKJIaJOBMX, HAMPUKIAA, aIMITaHCy (QHAIOTIYHO i Ul IMIIEHaHCy) 3AiHCHIOETHCS Ha
JICKUTbKOX yacToTax. KiIbKICTh YacTOT MOBHMHHA OYTH YABIYi MEHIIIOI BiJi KUTBKOCTI €JIEMCHTIB CXEMH, KOO
MOJAETHCS 00’ €EKT KOHTPOIIO. 3a OTPUMAaHUMH Pe3yJIbTaTaMU PO3B’ A3yEThCSA CUCTEMa PIBHSAHB 1 3HAXOISTHCS
3HAYEHHSI €JIEMEHTIB CXeMH A , TOOTO /1151 00’ €KTa KOHTPOJIIO, TOAAHOT0 aIMITAHCOM, MaeMO:

NS =Re(Y), , M7 =Im(Y),

N7 =Re(Y).,, My =Im(Y)

f2’ f2’ , (9)

Ny =Re(Y) , MZ=Im(Y)_

e NG,NG,...,NHG, NR, NR,...,Nf — pe3ydabTaT BHMIPIOBaHHS aKTUBHUX CKJIAJIOBHX BiIIOBITHO
KOMIUIGKCHHX IPOBITHOCTI Ta omopy Ha pi3Hux yacrorax; f;, f,,.., f, —dikcoBane 3HaueHHs yacToTn

TECTOBOT'O CHT'HAJY, Ha SIKI TPOBOJUTHCS BUMIPIOBAHHSI.
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Jlnst po3B’si3yBaHHs cUcTeMd piBHsAHD (9) HEOOXigHO IS BiOMOI CXEMH 3aMillleHHS 00 €KTa
KOHTPOJIIO 3aIKCaTH ii aHAIITHYHUN BUpa3 aJMITAHCY JUIS OJHI€l YacTOTH, KyIH BXOHIATH BCi €JIEMEHTH.

orimM HeoOXiaHO po3minuTu oTpuMaHuii Bupa3 Ha aktuBHy Re(Y) Ta peakrusry Im(Y) ckiazgosi. 3a
pe3ysibTaTaMy BUMiprOBaHb ckiIanoBux (9) Ta aHAmITHYHUMHU BHpa3aMu 3HAXOAMMO 3HAYCHHS CJICMEHTIB
A Ao Ay CXeMH 3aMillleHHs. AHAJIOTiYHO MOXKHA 3pOOMTH TaKo 1 A7 6a30Boro o0’ €xra, SKIIO
BOHU HEBIIOMI 10 LILOTO.

3HaxXO0/IUIIH BiTHOIIICHHS 3HAYCHb €JICMEHTIB CXEMH KOHTPOJLOBAHOTO Ta 0a30BOIo 00’ €KTIB, a caMe:

AXlzdl’ hzdz, LA (10)

Abl A)Z h Abn "

OpepkaHi BIIHOCHI 3HAYCHHS MOBHHHI 3HAXOIUTHUCS B 3aJaHUX YIS LOTO BHUPOOY IOMYCTHMHX

MeKax, 10 BiJIMOBIIal0Th ICBHUM PIBHSIM SIKOCTI.

BucHoeku

BukopucTanHs 00YHCITIOBAILHOTO 3aCO0Y J]a€ 3MOTY BPaxOBYBAaTH MOYATKOBI apaMeTpH CEHCOPIB,
BIUIMB JIiHiI 3B’SI3Ky IMITAaHCHOTO CEHCOpa 3 BUMIPIOBAIBHOIO CXEMOIO Ta MPOBOIUTH aJITOPUTMIUHY
KOPEKLII0 HOXHOOK, 3yMOBJICHUX €JIEMEHTAMHU CXEMHU Ta HABKOJIHIIHIM CEPEIOBHILEM.

KoM’ totepuuii BUMiproBaJdbHHAN 3aci® CHpOIIye MpOLEC OLIHIOBAHHS SKOCTI MPOAYKLii pi3HO-
MaHITHOrO BHUIY, 3a0€3Meuylour NpH LbOMY MOAAHHS Pe3yNbTaTiB y AOCTYIHIH U criokuBada (opmi.
3aBISKM BHUKOPUCTAaHHIO KOMII IOT€pa [OCTaTHBO JIETKO pEali3yeTbCs aHANITHYHA 3aJICKHICTb
XapaKTePUCTUK HEENEKTPUYHOI BUMIPIOBaHOI BENMYMHHM Ta iHQOpMamiiiHOro mapamerpa iMiTaHCHOTO
ceHcopa abo BUMipsiHOro napamerpa. Lle nae MOXXIMBICT BUBOAUTH PE3yJbTaT BUMIPIOBAHHS B OJMHULISIX
BHMIPIOBaHOI BEJIMYMHU NIPH BKa3aHUX 3HAYEHHSIX MapaMeTpPiB TECTOBOT'O CUTHAIY.

[Ipu BuKOpHCTaHHI aKTUBHOI'O IIEPETBOPIOBAYa, L0 3a0e3ledye BHUMIPIOBAHHS MapaMeTpiB IpU
3MIILLEHHI TECTOBOI'O CHTHAJy MOCTIHHMM CTpyMOM ab0 Hampyror HOCTIHHOIO CTPyMY, € MOXIIUBICTDH
MPOBOJUTH JIOCTIMKCHHSI MaTepialliB Ta HaliBOPOBIAHUKOBUX CTPYKTYp 3a BOJBTCIMEHCHHMH Ta
BOJIbT(apalHUMH XapaKTEPUCTHKAMH.

OTxe, 3aCTOCYBaHHS KOMII IOTEPHOI TEXHIKM JUId BHUMIipIOBaHHA (i3MYHMX BEIUYMH Oararto-
BUMIpHUX O00'€KTiB 3a JOMOMOrOI0 IMITAHCHHMX CEHCOPIB Ja€ MOXIMBICTH OyIyBaTH YyHiBEepCabHi
BHUMIPIOBaJIbHI 3aCO0M 3 HIMPOKUMHU (DYHKIIOHAJBHUMH MOXIIMBOCTSIMH, BUCOKUMH METPOJIOTIYHUMH Ta
eKCIUTyaTalliiHUMH XapaKTePUCTHUKaMK, BUKOPUCTOBYIOYM IPU LIOMY HPOCTI CXEMOTEXHIYHI pillIeHHS
aHaJIOTOBUX BY3JIiB Ta yHi()iIKOBaHUX €JIEMEHTIB.
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