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PO3POBKA BIPTYAJIBHOI'O AYAIOMETPA

OnucyroThCsl MOKIMBOCTI pO3pOOKH BIpTyaJIbHUX MpPUJIaliB Ha MPHUKIAJI BIpTYyalbHOTO ayliOMeTpa.
[IpuBeneHo pe3yabpTaTH TECTYBaHHS IPOTPaMHOTo 3a0e3MeUeHHS IS 1arHOCTUKH TTOPYIIEHb CIYyXY.
Kunrouosi cioa: Bipryansauii npuian, NI LabVIEW, ayniorpama.

OnuceIBalOTCSI BO3MOXHOCTH Pa3pa0OTKH BHUPTYaIbHBIX MPUOOPOB HA TMPUMEpPE BUPTYaTHHOTO
aynuometpa. [IpuBeseHbl pe3ynbTaThl TECTUPOBAHUS MPOrpaMMHOTO o0ecriedeHust Ui JUarHOCTUKHI
HapyILIEHUN CIyXa.

KiroueBbie ciioBa: BUpTyaibHbIH mprbop, NI LabVIEW, aynunorpamma.

Describes the possibility of developing virtual thsnents in biomedicine. For example was
developed the virtual audiometer. Developed so#wams testing for the diagnostics of hearing
dysfunctions.

Key words: virtual instrument, NI LabVIEW, audiogna

Beryn

[IpobGiiema BTpaTu CIyXy € OJHIEIO 3 HAHOLIBII TOCTPUX, SIKA 3 KOXKHUM POKOM
HaOupae Bce OUIBINOT aKTyaIbHOCTI B YCbOMY CBITI. 3a CTATUCTUKOIO, BPOJXKEHUMH a00
HAOyTUMHU B pE3yNbTaTi TPaBM 1 XBOPOO MOPYIIEHHSMHU CIYXy CTpaXKIae KOXXHHMA
JIeB’ ATUH )KUTETb Y KpaiHu.

CBo€yacHa J1arHOCTHMKA CIyXYy JIO3BOJISI€E BHU3HAYMTH 1 3amoOIirTd  Horo
nopyueHHio. IcHye Kinbka MeToaiB MiarHOCTUKU. OIHUM 3 HHX, 3BUYANHO X, €
BiJIBiIyBaHHs (PaxiBIsA-Cyp0JIOTa, J€ B KIIHIYHUX YMOBax TMAaI[l€EHTOBI MPOBOMISTH
orisin, TOOTO OTOCKOIIIO, a TakoX ayniomeTpio. [lns mpoBeneHHs ayaioMeTpii
3aCTOCOBYETHCSI CIeliaibHEe OOJaJHAHHS, a caMe, PWIaj ayJaioMeTp, KU BU3HAYAE
YaCTOTH, Ha SKUX YUY€ TMAIIE€HT 1 HACKUIBKY 111 3HAYEHHS BiIPI3HIIOTHCS Bl HOPMHU.

Po3Butok 1H(MOpMAaLIMHUX TEXHOJOTIA JO03BOJISIE PO3POOKY 1 3aCTOCYBaHHS
BIpTyaJbHUX MPHWIAJIIB, AKI MOXKYTh OyTH BUKOPHCTaHI SIK B KJIIHIYHUX YCTAHOBAX, TaK
1 B jomarHix [1].

Came ToMy, MeTOI0 poboTH Oyjia po3poOka BipTyaiabHOro aymiomerpa (BA), 3a
JIOTIOMOTOI0 SIKOTO TAIli€EHTH 3MOXXYTh MPOBOIUTH JiaTHOCTUKY CaMOCTIMHO, Malo4H
KOMIT IOTEp 1 HaBYIIIHUKH.

Marepiaiu Ta MeTOAU

IIpu aymiomeTpii BaXJIUBHM € IMEpeBIpKa MOXJIMBOCTI MALIEHTOM PO3PI3HATU
3BYKHM PI3HMX YaCTOTHUX Jiama3oHiB, 3a3Buyail 1e mianazoH Bix 250 ' mo 8 xl'm. Ili
MEX1 BU3HAYAIOTHCA THUM, IO JItOJICbKa MoBa Mae vactoty Big 200 I'm mo 6 xI'm, a
OpraHu CIIyXy B HOpMi CIIpUMAaloTh 3ByKH Ha yacTtoTax Bij 201 qo 20 k[ .

CxeMa anropuTMy BHUMIPIOBAHHS CIIyXy 3a JOTIOMOTOIO PO3pOOJIEHOTO B pOOOTI
BIpTYyaJbHOTO MpHIIaay 300paxeHa Ha puc. 1. Meronuka 10CIiPKEHHS MOJIATAE B TOMY,
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10 32 JIONIOMOTOI0 HaBYIIHHUKIB,
yepes K1 MOAAI0ThCS
sreHepoBaHi y BA  3ByKOBI
CUTHAJIM PI3HUX YacTOT 1 Pi3HOI
aMIUTITYIM, TAILI€HT CIpUiiMae
TPaHWYHI 3HAYEHHS 4YacToT 1
aMILTITY1, Ha SIKAX BIH CIIpUiiMae
3BYKOBHM  CHTHal 1  MOXe
3adikcyBatu y BA. Pesynbratom
JTOCIIDKEHHSI € ayjiorpama, sika
B1IOOpakae CTaH 1 CTYIIHb CIYXYy
y MOJUHU. Ayaiorpama, €
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Puc. 1.Cxema airopuT™My BUMIPIOBaHHS CIIyXY 3a

JIOTIOMOTOI0 BipTYyaJIbHOTO ayIIOMETPY

3QJICKHICTIO YacTOTH BiJ MiHIMaIbHOT aMrmuntyau. [lig aMIiiTyor0 po3yMirOTh
I'YYHICTh, Ha K1 MAIlI€EHT CIPUMMAaE 3BYKOBUN CUTHAJI.

BA npexacrasnse cob6oro
BIpTYaJdbHUI  TOpuiajg, 110
TreHEepyEe 3BYKOBUM CHUTHAII,
aMIUTITYyly 1 YacTOTy SIKOTO
MOJKHA peryJoBaTH 3
BEJTUKOIO TOYHICTIO.

brnok-cxema anroputmy
pobotn BA 300paxeHa Ha
puc. 2. Y BA 3BykoBuii
CUTHAI reHEPYETHCS 3a
bopmyitoro f(x)=sin(wt).
[TamieHT o0OWMpae rpaHUYHE
3HAQUYEHHS aMIUNITYAH, MpHU
AKOMY BIH TI€pecTae 4YyTH
3BYKOBUU CUTHaII s
KOKHOTO 3HAu€HHS YacTOTH.
Ili 3HaueHHS 3aMHUCYIOTHCS Y
MacHB JaHUX.

[Ticns 3aMIOBHEHHS
MacuBy JaHUX OyayeTbes
ayniorpama.

Po3pobka BA
POBOAMIIACS B CEPEIOBHIII
pO3poOKHU 71a00paTOPHUX
BipryaneHux npuiaaie NI

LabVIEW [2, 3]. ®parment
IPOTPAMHOTO KOy
300pakeHo Ha puc. 3.
Y poGoti OyB BUKOpPUCTaHUI
BIpTYyaJIbHUI pHIIag 3
010mi0TeKH PyHKIIII

Mouartok
1

]7 F(x)=2Asin(wt) —I

O6paTu rpaHnyHy

O6paTu rpaHUYHy
yacToTy amnnityay

87

anncaTtn B MacuB AaHHUX

O6paTn 3Ha4YeHHs
4acToTu 3 MacuBy

I

O6partu BignosigHe
3HAYEHHS aMmnniTyau

I

MocTasuTn TOUKy Ha
ayaiorpami

|

{

Mo6yanysaTtu kpyBy Mo
TOUKaM

l

Plot graph

Puc.2. biok-cxema anroputMy poOOTH BipTyaabHOTO

aynioMeTpa



NI LabVIEW, skuii reHepye 3BYKOBHH CHUTHAJI, a TaKOX JO3BOJIAE PEryJIIOBaTH
«IHCTOTY» 3BYKY, 32 JJOTIOMOTOI0 «yuciia Oydepi» (puc. 4).
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Puc. 3. ®parmeHT mporpaMHOTO KOy pO3pO0JIECHOTO BIpTYaabHOTO aylioMeTpa
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Puc. 4.T'enepaTop 3ByKOBOT'O CUTHAITY
Pe3yabTatu
Po3pobnennii BipTyanbHHI ay1IOMETP NPEACTABIIAE COOOI0 MPOrpaMHUN MPOAYKT
AKUM J103BOJISIE TIEPEBIPATH (PYHKIIOHATBHHM CTaH CIIyXOBOTO amapary JIIOJUHU
IUIIXOM BH3HAYEHHS MOPOTiB 4yTHOCTI. [HTEepdelic kopuctyBaua BA 300paxkenuii Ha
puc. 6 - 8.Ilpunan ckinanaerbes 3 3-X MOAYIiB: BikHO «JlaHi mamieHTa» (puc. 6), BikHO

88



«Bumipu» (puc. 7)ta BikHO «Aymaiorpama» (puc. 8).3BiT mpo pe3yabTaTh 00CTEKEHHS
30epiraeTscs B TabimaHOMYy dopmati *.XIS (puc. 9).
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Puc. 6. Iutepdeiic kopuctyBaua

BIPTyaJIbHOTO ayioMerpa (BiKHO
«Jlani marieHTa»)
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Puc. 7.Iutepdeiic kopucTyBaua BIpTyaibHOTO
ayniomerpa (BikHO «Bumipu»)
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BIPTYaJILHOTO ayA10MeTpa (BiKHO Puc. 9.3BiT npo pe3ysibTaTi 00CTEKEHHS
«Ayniorpama»)

PoGoty BipTyanmbHOro ayaioMmerpa OyJo MPOTECTOBAHO MPU HOPMI Ta MATOJIOTII.
Ha puc. 10300pakeHo pe3ynbTaT podoTH IporpaMu Ta (paiti-mpoToKoa 0OCTEKEHHS B
HOPMI, JIe TTAIli€HT T00pe CrpuiiMae 3ByK Ha BCIX YaCTOTaX.
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Puc. 10. Ayaiorpama nami€eHTa 3 HOpMaJbHUM CIIyXOM
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Ha puc. 11 mpencrtaBieHO pe3ylbTaTH OOCTEKEHHs TMallieHTa, SKWWA TOTaHO
copuiiMae HU3bKI yacToTu. Ha puc. 12 - pesynbraté OOCTEXKEHHS MAIll€HTa, SKHUMA
MOTaHO CIpUiiMae BUCOKI 4acTOTH. Taka ayaiorpaMa XapakTepHa JIJsl JOJEH JITHHOTO
BIKY, aJI’K€ 3 BIKOM JIIOJIMHA TIpIle CIPUHMAE 3BYKH Ha BUCOKHX YaCTOTAX.
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Puc. 11. AyniorpaMa naii€HTa 3 MoraHuM CIyxoM (rloraHe CIPUAHATTS HU3bKUX
9acToT)
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Puc. 12. AyniorpaMa naii€HTa 3 MoraHuM CJIyxoM (lloraHe CIIPUAHSTTS BUCOKHX
4acTOT)
BucHoBku

Po3poOka BipTyadpbHHX NpUIAAIB MEIUYHOTO TPU3HAUCHHS € aKTyaJbHUM 1
HEOOXIIHUM 3aBJAaHHAM Yy Cy4acHOMY cycnuibcTBi. [lpmmamu, siki J03BOJISIOTH
IPOBOAUTH MOYATKOBY A1arHOCTHKY B JOMAIIHIX YMOBAaX, MOKYTh 3HAUHO IiJBUIIUTH
pIBEHB XUTTS HACEJIEHHS Ta JOMOMOTTH BYACHO J1arHOCTYBaTH (i310JIOT1YHI 3MIHU B
NMEeBHUX OpraHax 1 TKaHWHAX, IO, 3TO0JIOM, MOXE 3amoOIirTH PO3BHUTKY 0ararbox
3aXBOPIOBaHb, 30KpEeMa, OpraHiB CiyXy. PO3BHUTOK cCydacHHX 3aco0iB pO3pOOKH
IpOTpaMHOTO 3a0e3rneueHHs (BIpTyaJlbHUX TMPHIIAAIB) Ta TEXHOJOTIH 00 €KTHO-
OpPIEHTOBAHOTO MPOTPAMyBaHHS JO3BOJIIE PO3POOJSATH CHUCTEMH 300py Ta 0OpOOKH
O0l0OMeIMYHUX JIaHUX NIPU MIHIMAJIbHUX YACOBUX 3aTpaTax.

Cnucok Jireparypu: 1. Kucenvosa O.. Moxmuocti Bukopuctanass NI LabVIEW mast 06po0ku
MOBHHUX CHUTHANIIB B HU(poBuX ciyxoBux amapatax / KucemvoBa O.I'., Makcumenko B.b., Cuunk
M.M. - Marepianu Il mixkaapogHoi KoHpepeHIli «AKTyanbHI MpodsieMu OlOMETUYHOI 1HXKEHEpI],
iHpopmaTuku, kibepHeTuky i Tenemenunuan» [ HTYY «KIII», m. Kuis, 11 — 136epe3ns 2010p. C.
115- 118. 2Kucenvosa O.I". JIocBi BUKOPUCTAHHS CEPEAOBHINA pO3pOOKH BipTyasibHUX mpuiamiB NI
LabVIEW B HaBuaneHOMy mpomeci / Marepianu V BceeykpalHCbKOT HayKOBO-TIPaKTHYHOT
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koHpepenii «Komm' foTepHi TexHoJOril: Hayka i ocBiTa» / M. IBano-®PpankiBcek, 29.09-3.10.2010.
C. 102-104.3Kucenvosa O.I'. Po3po0ka BipTyallbHUX JJaOOpaTopiii y HaBYaILHOMY MPOLEC] METUKO-
imkeHepHuX cremianbHocTeil / COipHHK mpaik 6-1 Mi>KHApOAHOT HAYKOBO-TEXHIYHOI KOH(EpEHIIil
«CyuacHi pobiiemMu pamioTexHiku Ta TenekomyHikaiid PT-2010» /m. CeBacronosnb, kBitens 2010.
C. 503.
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O. B.JIABPYXIH, xaun. TexH. HayK, aou., Ykp/IA3T, Xapkis

BU3HAUYEHHSI TEXHOJIOI'TYHUX MAPAMETPIB IIIIbOBOI
@®YHKIII IPIOPUTETHOI'O BUIITPABJIEHHSI BAHTAKHHUX
MOI3/1IB

CdopmoBano (yHKIIT TPUHAISKHOCTI TEXHOJOTIYHHUX TapaMmeTpiB IIIb0BOT (QYHKIII 1040
BU3HAYEHHS MPIOPUTETHOCTI BiANPABICHHS MOI3/IB 3 3aII3HUYHUX CTAHIIIH
KirodoBi croBa: O0Ir BaHTaXHOTO BaroHy, €JIEMEHTH 00ITy

CdhopmupoBanbl GyHKIIHH TPUHAIICKHOCTH TEXHOJIOTHUECKUX MMapaMeTPOB IEIEBOH (YHKIUU IS
OMpCACIICHUA ITPUOPUTCTHOCTU OTIIPABJICHHUA ITOC3J0B C KCIC3HOJOPOKHBIX CTaHI_[I/Iﬁ
Kirouessie cioBa: OG0pOT rpy30BOr0 BaroHa, 3J€MEHTHI 000poTa

Shaped membership function of technological pararaedf the objective function to prioritize the
administration of trains on railway stations

Key words: turnover of freight cars, circulatioremlents, delivery time, movement distance, target
function.

Beryn

OnHi€l0 3 OCHOBHUX 33/ad 3aJi3HUYHOIO TPAHCIOPTY €  MiABUILEHHS
pentabenbHOCcTI ramy3i. CydacHI yMOBM BHUMArarOTh BHUPIIICHHS TaKUX MHUTaHb SK
palioHaIbHE BUKOPHUCTAHHS OJMHHULB TPAHCIOPTY, 3MEHIIEHHS EKCIUTyaTaliiHUX
BUTpAT, MiJBMILEHHS $KOCTI HaJaHHSA MOCIYI KII€HTaM TPaHCIOPTY. 3a3HA4y€HHI
NUTaHHS TOBHHHI BHUPINIYBATUCA SK 3 €KOHOMIYHOIO TaK 1 TEXHOJOTIYHOro OOKYy.
BianoBigHO 10 LBOTO CHiJ 3ayBaXXUTH, 110 HAa JAaHUM 4Yac TPOIIOBI HAAXOIKEHHS €
HEBIJ] €MHOI0 YAaCTUHOIO JOTPUMAHHSA IMOKa3HHMKIB TEXHIYHOTO HOPMYBaHHSA, SIKI HE
3aBKJ BIJIOBIIal0Th €EKOHOMIYHO-IOIIIBHOMY BapiaHTy BUKOHAHHS €KCIUTyaTallitHOi
poOoTH.

AKTyaJbHICTH Po00TH

3rigHO 3a3HAYEHOT0 MOXKJIMBO 3pOOMTH BHUCHOBOK, IO JOCHIIKEHHS B Tay3i
YIOCKOHAQJIEHHSI TEXHOJOTIl €eKCIUTyaTalliHOl po0OTH, fKI CHPSMOBaHI Ha IOUIYK
METO/JIB CHHTE3y €KOHOMIYHMX 1 TEXHOJOIIYHUX IapameTpiB (yHKIIOHYBaHHS
3aJII3HUYHOrO TPAHCIOPTY Ha ITaHUH Yac € aKTyaJIbHUMH.

BigmoBigHo g0 1mporo B poboti [1] Oymo cdopMoBaHO MHIILOBY (DYHKIIIIO
MPIOPUTETHOTO BIJNMPABICHHS BaHTAXXHUX IMOI3/1B 31 CTaHIli, KA HAJA€ MOXKJIMBICTbH
JOCATTH ONTHUMAJIbHOTO 3HAY€HHs OOIry BaHTa)XHOI'O BaroHy 3 €KOHOMIYHOI TOYKH
30py 3a paxyHOK BHM3HAQUEHHS ONTHUMAJIbHOIO CIIBBIJHOIIEHHS HOro ejleMeHTiB. B
3a3HaueH1i POOOTI MITKPECTIOETHCA TOM (akT, 1110 B JAHOMY BHUIIAJAKy MOBA e HE Mpo
ONTHUMI3AIlI0 3HAYEHHS OO0ITy KOXHOTO KOHKPETHOTO BaroHy, a Mpo JOCATHEHHS
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