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Y cTatTi onucaHui KOMM’IOTEPHUI KOMMJEKC, L0 A03BOJISIE MPOBOAUTU MyNbTUNAPaMETPUYHY peecTpauiio disionoriy-
HVX MOKAa3HWKIB NPW Npes, aBAEHHI PI3HNX TECTYIOHMX HABAHTaXKEHb, @ TaKOX IX aHani3 y pexummi «on-line» 3 BUKOpUCTaH-
HSIM Cy4acHUX MeTopiB GiocTaTUCTUKKN. PO3rNsHYTi OCHOBHI eTany MaTeMaTUYHOro aHanidy oTpUMaHnX B pe3ysbTaTi Tec-
TyBaHHS BioMeauyHMX AaHKX B NakeTax CTaTMCTMYHOro aHanisy MedStat Ta HelipomepexxeBoro aHanidy BioStatNeuro.

Knio4oBi cnoBa: KOMM'IOTEPHUIA KOMMIEKC, GioMeanyHi OOCNIMKEeHHs, NakeTn CTaTUCTUYHOMO i HEpPOMEpPEXEeBOro
aHanisy

NMPOrPAMMHO-AMMAPATHbI KOMIJIEKC N9 BUOMEAULIMHCKUX
UCCNEQOBAHUN

10.E. Jlax, lO.I'. BbixoBaHeu, B.I'. l'ypbsiHOB, A.H. YepHsk
JZoHeLKkui HaunoHaslbHbIVi MeANUMHCKUA yHuBepcuTetT umMm. M. [opbkoro, YkpavHa

B cTtaTbe faHo onvcaHme KOMMbIOTEPHOIrO KOMIMIEKCa, MO3BOJSIOLLErO NMPOBOAUTL MyIbTMMAPaMETPUHECKYIO PermcTpa-
LMo PU3MONOrNYECKNX Nokasatenen nNpu npeabsiBieHn Pas3nnyHbiX TECTUPYIOLMX HArpy30K, a Takke MX aHann3 B
pexume «on-line» ¢ UCNoJsib30BaHNEM COBPEMEHHbBIX METOA0B OMOCTATUCTUKN. PacCMOTPEHbI OCHOBHbIE 3Tarbl MaTema-
TMYECKOro aHann3a NoJsly4eHHbIX B pe3ynbTaTe TECTUPOBAHMS Noka3aTesnien B nakeTax CTatncTnyeckoro aHannda MedStat
1 HEMpoceTeBoro aHanmsa BioStatNeuro.

KnioueBble cnoBa: KOMNbIOTEPHbLIN KOMMJIEKC, OroMeoMUMHCKUE UCCNENO0BaHS, MaKeTbl CTAaTUCTUYECKOrO U Henpoce-
TEBOro aHanmaa

HARDWARE & SOFTWARE EQUIPMENT FOR BIOMEDICAL RESEARCHES

Yu.E. Lyakh, Yu.G. Vykhovanets, V.G. Gurianov, A.N. Chernyak
Donetsk national medical university named after M. Gorky, Ukraine

The paper describes computer device which records electrical signals of quantity humans systems under various physiological
testing. The device undertakes the real time analysis using modern methods of a biostatistics. The main phases of the
mathematical analysis by applying of MedStat and BioStatNeuro software packages are considered.
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Beryn. [pu po3po0i1i MeToiB KUTBKICHOT OloMe Y-
HOI OITIHKH CTAHIB JTFOIMHHI HEOOXITHO BPaXOBYBaTH CHC-
TeMHY HTer parito i3I0 YHIX (PYHKIIIH B ITPOLIEC PBHUX
THITB JisJIbHOCTI. BUBUEHHS 1 OIIIHKA MIKCUCTEMHUX
B3AEMOIIH (Pi310JTOTTIHHIX CHCTEM B IIPOLIECI TECTYIOUHX
HaBaHTaYKEHb JO3BOJIUTH JOCILIATH (hi310JI0TTIHI MeXa-
HI3MH (DYHKIIOHYBAHHSI OPraHi3My 1 pO3pOOUTH KUTHKICHI
KPHTepil AIarHOCTUKH 1 TPOTrHO3yBaHHs cTaHiB[1,2]. Bu-
PILIEHHS TAKOI CKJIAIHOI 33,1241 MO>Ke Oy TH 3[ICHEHO
Ha OCHOBI BUKOPUCTAHHS CyJAaCHUX KOMIT FOTEPHHX TeX-
HOJTOTI. Y TeTIepillHii Yac KOMIT FOTEPHI CHCTEMH 3ac-
TOCOBYIOThCSI HE TUTHKH B JJIATHOCTHII 3aXBOPIOBAHb, &

© 10.€. JIsx, FO.I". BuxoBanens, B.I'. I'yp’stHoB, A.M. Uephsik

TAKOX 1 B TEOPETUUHUX JIOCITIIKEHHSIX TPY BUBUEHHI
MeXaHi3MiB (DyHKITIOHYBaHHS PI3HUX CUCTEM OPraHi3MYy,
MO/ICITFOBaHHI CTaHiB JiroiuHH [3,4,8].

OcHOBHA YaCTHHA TOCITIHKEHb B I rary3i CIpsIMO-
BaHA Ha PO3POOKY 1 BIOCKOHAJICHHSI aITaPaTHO-TIPOT PaM-
HUX KOMITIEKCIB, SIKi TO3BOJISIFOTH HE TUIHKH BUMIPIOBa-
THU TIEPBHUHHI (PI310JTOTT4HI 1 KJTHIYHI TTOKa3HUKH, a 1 ITpo-
BOJIUTH PI3HOMAHITHI IEPETBOPEHHSI U151 OTPUMAHHS
pe3ynbTaTy y hopMi OTIEPEHBOTO LI(POBOTrO a00 TEK-
CTOBOTO 3aKJTFOUCHHSI.

'V 3arajibHOMY BHITQJIKy artapaTHO-TIPOT PAMHI KOMIT-
JICKCH TIPEJICTABIISIFOTH COOOFO IHTEIPAlIit0 BUMIPIOBAJIb-
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HUX MPHJIAIIB 3 O0UHCITFOBATIBHAM ITPUCTPOEM 1 TIpOTpa-
MO}, IT10 320€311euy€e BUKOHAHHS YOTHPHOX T'OJIOBHHX
(byHK1IT: KepyBaHHSI POOOTOO BUMIPIOBAIHHOTO ITPHIIa-
JTy 1 CYITPOBOIKYIOUHX IPUCTPOIB, 3HATTS 1 30epiraHHs
CTaBJICHHS Pe3yJIbTATIB y YUCTIOBOMY, TpaiuHOMY UM
TeKcToBOMY BUTIISII [3,6]. O/THiE0 3 OCHOBHUX O0JTAC-
Tel PO3BUTKY allapaTHO-ITPOI PAMHIX KOMIDICKCIB, Y SIKIi
HAWOUTBII KOMITAKTHO 1 TTOBHO Peali3y€eThCsl BAKOHAHHS
yCIX riepepaxoBaHuX (DyHKIIIH, € JIATHOCTUKA (PyHKITIO-
HaJIbHUX CTAHIB JIIOMHHU, 1[0 TTPOBOUTHLCS HA OCHOBI
aHayzy ejekTpoeHiiedanorpam (EET), BUKITMKAHUX 110~
TeHILiaJTB roioBHOro Mo3ky (BIT), enekrpokapaiorpam
(EKT), enekrpomiorpam (EMT'), peorpam (PT') Ta iH.
[Tpu po3poOIIi TAKMX CHCTEM 00’ €KTOM aHAJI3Y € He
TUTBKH TOUKOBI 1 CTATUCTIYHI BUMIPIOBAHHS TOKA3HHKIB
CTaHy OPraHi3My, ajie TAKOXK 1 IMHAMIYHI XapaKTePHC-
TUKU (PyHKIIIOHYBaHHS OpraHiB i cucreM. KoMiT rorepHa
peecTpallis 1 aHa3 610MeIMYHIX TOKA3HUKIB TOBUHHI
BMIIIyBaTH HACTYITHI OCHOBHI €TaIH: INTAaHyBaHHS €KC-
TIEPUMEHTY, IIrOTOBKA allapaTypH 1 IariieHTa 10 00cTe-
KEHHSI, PeeCTpallis TOKa3HHKIB, IEPETJIs OTPIMAHHX
3aITUCIB 3 YCYHEHHsIM apTehakTiB, (DUIbTpallis CUTHAJIIB 1
OOUHCITIOBATIBHUI AHAITI3 3 OTPUMAHHSIM PE3YJIbTaTIB Y
YKCITOBOMY 1 rpadiaHOMY BUTJISII, aHAITI3 OTPUMAHUX
JaHuX 1 (hopMyBaHHS 3aKITIOUeHHS [3].

OcHoBHa yactuHa. Lm0 qocimkeHHs Oyiia po3poo-
Ka KOMIT FOTEPHOTO KOMITIEKCY, 110 JIO3BOJISIE ITPOBOJTUTH

MyJIBTUIAPAMETPUYHY PEECTPALIEO ETEKTPO(IZIONION TYHIX
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TIOKA3HVIKIB ITPH TTPE/T STBJICHHI PIBHOMAHITHUX TECTYFOUMX
HaBaHTaXXEHb, a TAKOXK 1X aHAI3 Y peXXKMi «on-line» 3
BHUKOPHUCTAHHSIM CyYaCHHUX METO/IIB O10CTATUCTHKH.
Ji1s1 BUKOHAHHSI psiTy O10MEIMIHKX TOCITI/KEHb HAMU
OyB po3po0IIeHHi KOMIT ToTepHui Komruiekc “Tlo-
irpa¢”, cxema sikoro pezicraBieHa Ha puc. 1. [{o cka-
JTy KOMIT FOTEPHOTO KOMITJIEKCY YBIMITUTO 5 TOJIOBHUX
yactuH: IBM-cyMiCHHIT KOMIT FOTEP 3 OIlepalliiiHO0
cucremoro Windows XP, 32-x kaHanpHMiA nosirpadiy-
HUH IMOCUITFOBAY JIJIS1 3AITHUCIB eJIeKTpoeHIIedaIorpam,
eIIeKTPOKaPIIOrpam, peorpam, MHEBMOTpaMm, CTabiior-
pam ta iHmmx izionoriyanx nokasHukis, AL, 1Ba
MOHITOPH, cTabiToMeTpryHa riardopma. Kpim mporo,
JT0 KOMIUIEKCY TOJTA€ThCsl HAOIp €EeKTPOIIB ISl pee-
crpariii enekTpodi3ioNoriyHUX TOKA3HUKIB, IPUHTED.
Kowmritekce mpariroe Bii Mepexki 3MiHHOTO CTPyMY Ha-
npyroto 220 B 3 wacrororo 50 I'u. MakcumanbHuit
MIPHITYCTUMUIA Yac TSl BCTAHOBJICHHS] POOOUYOTO PEXKHU-
My — He OiIbIIIe 15 XBUIIMH Bl MOMEHTY BKJIFOUEHHSI.
TpuBasicTs IPOBOTO 3AMMCY MOKA3HHKIB, 1110 PEECT-
PYIOTBCSI, BCTAHOBITIOETHCS 32 TIPOTPAMOTO 1 MOYKE CKJTa-
JIATH Bil KUTBKOX CEKYHJI IO OJTHI€l TOIUHM 1 OLTBIIIE.
HeoOxigHOo BIAMITHTH, 110 TAHUI KOMIT FOTEPHUI KOM-
IUIEKC CKJIAA€ThCS TUTBKU 31 CTAHAAPTHUX cepTH(DI-
KOBAHHX IIPUCTPOIB, HA SIK € BIMOBITHI TEXHIYHI TTarie-
pu (macropt). Yl 6JI0KH, 1110 3aCTOCOBYIOTHCS Y KOM-
ITTOTEPHOMY KOMITIIEKC], MOYKYTh Oy TH JIETKO 3aMiHEHI
TP 3aCTOCYBaHHI IHIIIMX METO/IIB 1 METOIUK JTOCITII-
’KE€Hb, & TAKOK ITPH ITOJIOMLI OKPEMUX ITPUCTPOIB.

IBM-cymicHuit komn’rotep
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Puc. 1.

Baok-cxema komm’roTepHoro komiuiekey “IIOJIIIPA®” B cranaapTHid KoMILUIEKTALIT
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PoboTa Ha ycix eTarnax JJOCiKeHHS 3TIHCHIOEThCS 3

BUKOPHCTAHHSIM MHIII, KJTABIATYPHU 1 eKpaHa IepPCOHATb-

Horo komiT 1otepa. [ Ipr 3aBaHTaKeHH] porpamu Ha eK-
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paHi MOHITOpa 3’SIBIISETHCS POOOUE BIKHO (pHC. 2), Y SIKO-
MY BUCBITJIFOETHCSI TOJIOBHE MEHIO 1 KPHBI 3MiHFOBAHHS 3
YacoM (hi310JTOTTYHMX CUTHAJIB, ITIO PEECTPYFOTHCS.
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MeH10 103BOJISIE KEPYBATH PEECTPAILTIEI0 OI0CHTHAITIB 1
nparroBaTy 3 623010 nanvx. [ Ipy BUkoHaHHi cTabuIoMeT-
PUYHUX JIOCTI/DKEHb aKTUBYETHCS OJI0K 3BOPOTHOTO
3B’s3Ky. [ Ipr 1IbOMY Ha €KpaH BUBOIUTHCS 300 payKEeHHS
MillleHi 3 KypcopoM Y ii ieHTpi. [Tin uac gocmipkeHns €
MO>KITMBICT BI3YaIbHOI OLIIHKH SIKOCT1 CUTHAJIIB, ITIO Pee-
CTPYIOTHCSL. SIKITIO BCi 3aIIIaHOBAHI JIOCITI/PKEHHST BUKO-
HaHi 33 /TI0BUTHHO, ITO 3aKIHUEHHI PeECTPALlii aKTUBYETHCS
BIKHO POOOTH 3 623010 JaHMX, ITI0 BMIIITY€E IIPOTOKOJT JIOC-
JIJDKEHb, Y STKUH 3aHOCAThCS ITACTIOPTHI JIaHi 0OCTEXKY-
BAHOT0, 1aTa OOCTEXEHHSI, CKApT¥ HA MOMEHT JTIOCTi/I-
YKEHHS1, IArHO3, AHTPOTIOMETPUYHI Ta JesKi (Pi3i0IoriuH1
riokasHuky. [Ticis BBoy 1€l iHopMallii 3a JJOITOMOT OO
MHUIII HATUCKAIOTh KHOIIKY “pO3PaxyHOK”, 3aITyCKAIOUn
MPOrpamMy BUKOHAHHST HEOOXITHHX OOUNCITFOBAHb. Pe3yib-
TaTU MATEMAaTUYHOTO aHAJTI3y 30epiratoThes y 06asi fa-
HVIX 1JIETKO MOYKYTh Oy TH CKOMIHOBAHI 1 BAKOPHCTAHI Oy 1b-
SIKOFO THITIOFO TIPOTPAMOYO ITPY BUKOHAHHI TIOTAJTHITIOTO
aHatzy. My poroHyeMO MOJAITbIINI MaTeMaTHUHHIA
aHaJT3 OTPUMAHUX ITPY TECTYBAHHI TOKA3HUKIB BUKOHY-
BAaTU B ITAKETAX CTATUCTUYHOTO aHam3zy MedStat 1 Heii-
pomepexeBoro anaiizy BioStatNeuro [4,5]. [Taketn
MedStati BioStatNeuro rmpocTi Impy OCBOEHHI, JIO3BOJISI-
IOTh JIETKO OOMIHIOBATUCHh JAHUMU MK COOOO Ta
HAMOUTBIII ITOIIMpeHrMH O(hicHIMU ITporpamamu (Word,
Excel). Expannmii JOBIIHUK BMIIITY€ TOKJIA THE OTMCAH-
HSI TPUKJIA/TIB aHAITI3Y pe3yJIbTaTiB TOCIipKeHHs. Ha-
BYaHHSI POOOTI 3 TAKETOM 1 BAKOHAHHS CTATUCTUYHHX
MIPOLICYP 3a0e3MeUyETHCS HASIBHICTIO BEITUKOI KUTHKOCTI

TIPUKJIAIB 3 JOKJIATHUM BUPILIEHHSIM 1 TPAKTOBKOIO OT-
pumManux pe3ynbraTiB. [Taker MedStat Bkimrouae Tpu
OCHOBHUX OJIOKH: TIOTIEPE/THE TUTAaHYBAHHS €KCIIEPUMEH-
Ty, AaHAJII3 KUTbKICHHX 1 IKICHUX JanuX. Ha cramii miany-
BaHHSI €KCIIEPUMEHTY BUKOHYETBCSI PO3PAXYHOK 00 €My
BUOIPKY MPY OPIBHIOBAHHI IBOX CEPeIHIX 200 TBOX
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Puc. 3. baok aHasi3zy sIKiCHUX JaHUX CTATHCTHY-
Horo makery MedStat
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4acToT [4]. AHAITI3 KUTHKICHUX O3HAK BKITFOUAE ITEPEBIPKY
3aKOHY PO3IIO/IUTY HA HOPMAJIBHICTB 1 3aCTOCYBAHHS T1a-
paMETPUYHKX 1 HelTapaMeTPUIHUX TecTiB. biiok aHami-
3y SIKICHUX JJAHUX [TPEICTABJICHUI Ha puC. 3.

Bubip nporiemypu aHasizy i KpUTEpiiB IepeBipKH CTa-
TUCTUYHHX TIMOTE3, III0 BUKOPUCTOBYIOTHCS B ITAKETI,
BianoBinae MibkHapoaauM ctanaaptam GCP ta ICH 1
BI/INTOBITa€ BUMOTaM JI0Ka30BO1 MemuiinHu. [laker
MedStat yrpumye psiai ayse BaXKIMBHX 1 IPUHIMIOBHX
JUTS aHATT3y O10MEIMUHOT IH(OPMALTil CTATUCTAYHMX ITPO-
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LIy P, SIKI BIICYTHI y 0araThoX BITOMUX 1 JOCTYITHUX
nakerax. CJTi] TAKOXK BKa3aTH Ha aBTOPCHKY MOINi-
KalIiro MPOLIETY PH MHOKMHHHX ITOPIBHSIHb JUTS SIKICHHX
o3Hak (rporeaypa MJII) [4,6], 1110 103BOJIsIE TPOBO/TU-
TH MHOYKWHHI TIOPIBHSTHHST YACTOK (JI071€H) y BUTAIIKY AJTh-
TEPHATUBHOTO PO3IOUICHHST O3HAK (TAOIHIIST 2rm) JUTs
BHOIPOK CBABUTLHOTO 00’ €MY (HaBITh Y BUITA/IKAX, KOJIH
YaCTKH JJTs1 KOXKHOI IpyIi OJ1v3bKi 10 0 260 1).
Crpykrypa nakety BioStatNeuro npezacrasieHa Ha

pucyHKy 4.
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Puc. 4. Crpykrypa nakery anamizy nanux BioStatNeuro

ITaker BioStatNeuro 103BoJ1sI€ KOpUCTYBauy MPOBO-
JIATH KITACTEPHUI aHAITI3 IPE/ICTABIIEHNX TAHUX LIUTIXOM
noOyoBM KapT KoxoHeHa, 110 OpraHi3yroThCsl CAMOCTIHHO,
CTBOPIOBATH HEHpOMepekeBl Moieli Kitacudikallii Ha
OCHOBI 0AH€CIBCHKOI O MIJTXOTY, ONTHUMI3YyBaTH HEHpOMe-
PEKEBI MOJIENI 32 KUTbKOMAa KPUTEPISIMH, POOUTH BIIOIP
HAHOUTBII 3HAUYI VX 3MIHHHX 3 BUKOPHICTAHHSIM METO/IIB
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