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BuHaxig HanexuTb 0O MeguuMHM, a caMe - [0 OTOPMHONAPWHIONOorii, i CTOCyeTbCs crnocoby
BMMIpIOBaHHA ANEPEHLiMHOro TUCKY AN OUiHKU HOCOBOrO AMXaHHS, WO 30INCHI0ETLCA MiX OBOMa
TOYKAMM - HOCOFMOTKOK Ta KaHanoM BUMIPIOBAHHS BMTPATU MOBITPSIHOTO MOTOKY V 3a [0MOMOroH
nepenHbOoi akTUBHOI PMHOMAHOMETPIl, WO BKMYAe npoueaypy HaknageHHs Ha o6nmyys macku,
BUMIPIOBAHHA BUTPATK MOBITPSAHOrO MOTOKY V Ta AUQEPEeHUIMHOro TUCKy Ap B npoueci AuxaHHs
HOCOM i3 3aKpUTUM POTOM, Y SIKOMY BWUMIPIOBaHHS OudeEpeHUinHOro TUCKy Ap 3AINCHIOITb MiX
HOCOrNOTKOK Ta MigMackoBMM MNPOCTOPOM, a caMe Y 30Hi Haj CNUHKOK HOoca, e LWBUAKICTb

I'IOBiTpFlHOFO NOTOKY ,Cl,OpiBHlOG HYIO.
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BuHaxig HanexuTb go obnacti MeguuuHu, a came - 0O OTOPMHOMAapPUHronorii Ta mMoxe 6ytn
BUKOPUCTaHUIM Npu AiarHOCTUL 3aXBOPIOBaHb BEPXHIX AUXaNbHUX LUMSXIB.

Bigomnii cnocib BM3HaueHHs nepenagy TUCKY B BEPXHIX AMXanbHUX LWsXax mogauHu (ouB.
MateHT US 6,565,517, A61B 5/00, ony6n. 20.05.2003) wwo BKMOYaE HaKNaAeHHs Mackn Ha obnuyus,
npoueaypy BUMIptOBaHHA AuMdbepeHLUinHOro TMcky Ap MK HOCOIMOTKOK Ta KaHarnom BUMIpHOBaHHS

BUTPATK MOBITPAHOIO MOTOKY, B MPOLECi AMXaHHS HOCOM i3 3aKpUTUM pPOTOM Ta BMMIp BUTpaTn V
MOBITPSIHOrO MNOTOKY 32 JOMNOMOrOK eMNeKTPOaKyCTUYHOrO NPUCTPOLO.

OpHak, paHumin cnoci® Mae Taki HeJonikm siKk BHECEHHs NMoxubku B npouenypy BUMIpIHOBaHb
ONPEPEHLIMHOrO TUCKY TakuM YMHOM, L0 BUMIpIOBanbHWUiA kaHan ©Oepe y4vacTb B CTBOPEHHI
000aTKOBOro ANdepeHLiiHOro TUCKY.

Hanbinbw 6nmM3bKMM 3a CYKYMHICTIO O3HaK € cnocid BMMIpIOBaHHA AMEPEHLINHOro TUCKY And
OLiHKM HOCOBOTIO AMXaHHSI 3a 4OMOMOro YoTMpMda3oBOoi akTMBHOI NepeaHboi pMHOMaHoOMETpIi (auB.
K. Vogt, A.A. Jalowayski, 4-Phase-Rhinomanometry Basics and Practice 2010 // Rhinology,
supplement 21, 2010, p. 1-50), wo Bkno4Yae npoueaypy BUMIPOBaHHA AudepeHuiitHoro Tucky Ap

BCbOrO TPaKTy HOca Ta BWUTpaTW NOBITPA V NPWU AMXaHHI HOCOM 3a [OMOMOrol AaTyuKy TUCKY Ta
BuUTpaToMipy. Mpy UbOMY AaTyMK TUCKY BBOAMTHCS B OAHY MOMOBMHY HOCA, Sika BUKITHOYAETLCH 3 aKTy
AVXaHHS, TOMY BUMIPIOBaHHS NPOBOANTLCH AN KOXHOI MOMOBMHU HOCa OKPEMO.

OpHak BMMIp AudepeHuinHoro Tucky Ap npoBOAUTBCA MK HOCOFNOTKOK Ta (inbTpoMm, LWo
Np13BOAWTbL A0 BUHMKHEHHS AOAATKOBMX BTPAT 3a paxyHOK HAssBHOCTi AMHAMIYHOI CKNagoBoi TUCKY Ha
AiNAHUi BUMIpIOBaHHS, siKy MOxe ByTn BpaxoBaHO Tiflbky 3aCTOCYBaHHAM A04AaTKOBUX MPUCTPOIB AnNs
KanibpyBaHHS.

B ocHoBYy paHoro BuHaxody MocTaBfeHa 3ajadya CTBOPEHHS Takoro cnocoby BMMIpHOBaHHS
ONEPEHLINHOIO TUCKY ANA OLUIHKA HOCOBOro AuXaHHs 3a [OMOMOrol nepedHbol  akTUBHOT
pPUHOMaHOMETPIi, KU O03BONAB OW, 3a paxyHOK 34iIMCHEHHS1 BMMIpOBaHHSA ANEepEeHUiAHOro TUCKY
MiXK HOCOMNOTKOK Ta NiAMAcKOBMM MPOCTOPOM, @ CaMe Y 30Hi CMIMHKM HOCca, Ae WBUAKICTb NOBITPSHOMO
NOTOKY AOPIBHIOE HYMNIO, YHUKHYTW BTPaT Ha AiNsHUi BUMIPIOBaHHS.

Ha dirypi 1. - 306paxeH0 cxeMy BUMIpIOBaHHSA ANMEPEHLINHOIO TUCKY.

Ha dirypi 2. - 306paxeH0o BUMiptoBanbHUn Moaynb pUHOMaHomeTpa.

Takun TexHiYHMM pes3ynbTaT MoxXe OyTM [OCArHYTUIR, SKWO Yy Cnocobi  BUMIpHOBaHHS
AndepeHLinHOro TUCKY AS1 OUIHKM HOCOBOMO AMXaHHSA, WO 34IMCHI0ETBCA MK ABOMa TOYKaMu -
HOCOFMOTKOK Ta KaHanom BUMIPIOBaHHSI BATPATW MOBITPSHOrO MOTOKY V Ta AMGEPEHLHOro TUCKY
Ap B npoueci AnXaHHs HOCOM i3 3aKPUTUM POTOM, 3riHO 3 BUHAXOAOM, BUMIp ANEPEHLIMHOro TUCKY
Ap 3gicHIOBaTU MiXK HOCOTMOTKOK Ta NiAMacKoBMM MPOCTOPOM, a caMe Yy 30Hi Haf CMMHKOK Hoca, e
LWBMAKICTb MOBITPSAHOTO MOTOKY [AOPIBHIOE HYMNIO, @ TakoX [JOMOBHUTU CXEMY BUMIPIHOBaHHSA
repMeETUYHUM BBOAOM, SKUA CRYXWUTb Ana 3abesneveHHs repmeTwsauii nigMackoBOro MpocTopy.
TakvMm YMHOM BUKIMIOYAKOTLCA AOAATKOBI BTPATK Ha AiNsHUi BUMiptoBaHHA AUdEPEHLIINHOIO TUCKY.

Cxemy BMMIipOBaHHS A epeHLinHOro TUCKY 3rigHO 3i cnocoboM, Lo NPOMNOHYETLCS HaBedeHO Ha
ir. 1. Cxema BknoYae: BuMiptoBansHUn mogynb (1), ButpaTtomip (2), AaT4mk AudepeHUinHoro TUCKy
(3), 3'egHyBanbHi wnaHrn (4a, B), iKCylOuM eneMeHT Ansa rHydkoro Tpybonposoay (5), macky (6),
dinbTp (7), repmoseig (8), Touky 3abopy nigmackoBoro Tucky (9). Bumip gudepeHuiiHOro Tucky
3[0JIACHIOETBCS MK TOYkamu 3abopy MigMacKoBOro TUCKY Ta (IKCYHUMM eNleMEHTOM Ansi THYYKOro
TpybonpoBoay (5), sk 3'egHaHi 3 4AaTYMKOM ANGEPEHLIAHOIO TUCKY (3).

Bumip gudepeHUinHOro TUCKY 3AINCHIOETLCA 3a [JOMOMOrow npunagy puHOMaHOMeETpa.
CxemaTMyHo npunag puHOMaHoOMeTpa sABMNsie CcobO NporpamHo-anapaTHUN  KOMMSEKC, Lo
CKragaeTbecs 3 BMMIpHOBanbHOrO MOAynst Ta nporpamMHoro 3abeanedeHHs ansa EOM, a Takox mackw,
IO HaknagaeTbCs Ha 0bnmyyd. bnok-cxemy BMMIpIOBanNbHOrO MOAyns pUHOMaHomMeTpa HaBeAeHo Ha
ir. 2. BumiptoBanbH1Min MoAyrb pUHOMaHOMeETpa - Ue erleKTPOHHUI MIKPOMpOLLEeCOPHUI NPUCTPIN,
npusHayYeHNnn AOna  BUMIPIOBAHHA  DISUMHUX  BENWYMH  Manoro  AndpepeHuinHOro  TUCKY i
OBOHanNpaBfieHOro NOTOKY MOBITPst 3 iX MEpPBUHHOK 0OpOOGKOK Ta noganbLuo nepegayero B EOM.
PyHKUiOHaNbHO MOAYMb CKagaeTbCs 3 MNEPBUHHMX MNEpPEeTBOPIOBAYIB TWUCKY | MOTOKY, NaHLIOriB
aHanoroBoi Ta umndpoBoi 06pobKM curHany, NaHUIOrB >XUBMEHHA Ta NepeTBOPEHHs iHTepdency.
MigkntoveHHs BuMiptoBanbHOro mogynst Ao BignosigHoro USB-pos'emy EOM BUMKOHYLOTH kabenem,
yepe3 pos'em X. XKXuBneHHA MoAynsa 3AINCHIOETbCA Hanpyrow 5V 3 wuHu USB nicnsa dinbTpa i
3aXMCHUX NaHLUoriB (He nokasaHi).

Hatuuk manux gudepeHuiansHux Tuckisa BP xuButbca Hanpyroto 3.0 V Big gxepena 3pa3koBoi
Hanpyrn REF. lMpu ubomy iHopmaLisa npo NOTOYHY BeNUUYMHY AudpepeHLiansHOro TUCKY Y BUrnsai
curHany amnnitygolo 5mV nogaeTbCsa 3 JaTyuMka Ha iHCTpyMeHTanbHui nigcunioBad PGA 3
nporpaMoBaHuUM KoedilieHTOM nigcuneHHsa. [ani nocuneHuid curHan nopaetbesl Ha 6nok 24-
pospsgHoro AL, skuin nepeTBoproe MOro B LMApOBUiA Ko,
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[datyuk aBOHanpaBneHoro NOTOKy NOBITPA BF mae BHyTpilWHI naHutoru ctabinisadii, niHeapusauii
XapakKTepPUCTUKN | TepMOKOMMEHcaLlil, TOMy XWBUTbLCA MEPBUHHOK Hanpyro 5V. IHdopmauia Bia
AaTyuka noTpannse Bigpasy B undposin dopmi 3a gonomoroto iHTepdelicy 12C.

Bbrnoku iHCTpymeHTanbHOro nigcunoBada PGA, aHanoro-undgpoBoro nepetsoptoBada AZ-ADC
KoHTponepa wuHu 12C BXxoaAaTb OO CKragy OOHOKPUCTarbHOrO MiKpoKoHTporiepa uC, Wo 34incHioe
nepBuMHHY 00pobKy oTpumaHoi uudpoBoi iHdopmauii 3a ABoMa kaHanamu. [ani obpobneHa
iHbopmauisa, 3a 3anuToM, nepefacTbCa Yepe3 nocnigoBHun iHTepgenc RX, TX Ha KOHBepTOp
iHTepcencis CONV, nepetsoptotoumin iHTepdpenc UART B iHTepdeinc USB. KoHTponep XnButbCs Big
Axepena Hanpyrn LDO BenuyumHoto 3.3V.

3anponoHoBaHa TexHiYHa peanisayis BUMiptoBaHHsS AnepeHLiiHOro TUCKY Aa€e 3MOry BUKMOUUTH
YyCi MOXNUMBI LUMAXOBI BTpaTWM TUCKY Ta npoBoaAuTWM 3abip TMUCKY Yy 30HaxX 3 HYNMbOBO LUBUAKICTIO
noBiTpsi. Yce ue NOBHICTI0 BUKIHOYAE CNOTBOPEHHA BUMIpHOBANbHMX AaHMWX.

PisHuua ™k oTpumaHuMmn paHuMM Ha niky BAuXy abo BuMAMXy B 3anexHocCTi Big 1oro
iHTEHCMBHOCTI 3a [JOMOMOroK 3anponoHOBAHOro Ccrnocoby Ta TUMK, WO BUKOPUCTOBYKOTLCA Y
npoTtoTunax, cknana sig 20 MNa go 30 MNa.

TakuM 4YMHOM, NIABULLYETBCSA TOYHICTb, OOCTOBIPHICTb Ta AiarHOCTMYHA 3HAYYLLICTb aKTUBHOI
nepeaHbLOl pUHOMaHOMETPIi. BUKkopuctaHHs pesynbTaTiB, OTPUMaHMNX 3a 4OMNOMOrol 3anponoOHOBaHOI
CXEMW BUMIpIOBaHHA ONMEPEHLIMHOIO TUCKY Y HaYKOBO-NPaKTUYHOMY LIEHTPI Byxa ropna i Hoca M.
XapkoBa (Ha OCHOBi 06cTexeHHs1 178 nauieHTiB) 4O3BONMITO NABMWNTM Ha 12 Y% TOYHICTb NOCTAHOBKM
AndbepeHLinHOro agiarHo3y nNpu NOPYyLUEHHAX NOBITPSHOI NPOXIAHOCTI BEPXHIX ANXaNbHUX LWNAXIB.

SOPMVYJIA BUHAXOLOY

Cnocib BumiptoBaHHA OudepEHLINHOrO TUCKY ANst OUiHKM HOCOBOrO AMXaHHS, WO 34INCHIOETLCS MK
[1IBOMa TOYKaMM - HOCOFMOTKOK Ta KaHamoM BUMIPIOBAHHS BUTPATW MOBITPSHOTO MOTOKY V - 3a
AOMOMOroK NepeaHbOol akTMBHOI PUHOMaHOMETPII, Lo BKIOYaE npoueaypy HaknageHHs Ha obnmyus
MacKu, BUMIDIOBAHHS BUTPaTU MOBITPSHOrO MOTOKY V Ta AMdEpeHLinHoro Tucky Ap B npoueci
ONXaHHS HOCOM i3 3aKpUTMM POTOM, SIKMA BIQPI3HAETLCA TUM, LLO BUMIPHOBaHHA AudepeHLinHOro
TUCKY Ap 34IMCHIOTL MK HOCOMIOTKOK Ta MNiAMAacKOBMM MPOCTOPOM, a caMe Yy 30Hi Hag CMMHKOH
Hoca, Ae WBMAKICTb NOBITPSIHOIO NMOTOKY AOPIBHIOE HYIHO.
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