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of olfactometric studies by placing the carrier of an odorous substance in the airway of a
rhinomanometer, as well as procedures for determining the energy characteristics of respiration.
With the objectification of olfactometric studies, it is possible to vary such indicators as the type
and concentration of an odoriferous substance, as well as the pneumatic power of respiration and
the time of manifestation of sensitivity to the odorivector. The proposed method satisfies these
requirements, since it takes into account the rhinomanometric characteristics of respiration under
the action of an odorous substance. Taking into account that for typical diameters of the Venturi
flowmeters for rhinomanometric measurements in the range from 6 to 9 mm and corresponding to
the pressure loss coefficient in the range 1.8 +~ 0.2, the total area of the inlet air holes of the
odorivector nozzle should be at least 400-600 mmz2, typical airflow velocities were calculated
during the olfactometric study. Calculations of the intensity of evaporation of odorivectors as a
function of the area of air openings in a odorivecore nozzle on a rhinomanometer of the TNDA-
PRH type were made. The graphs of the dependence of the intensity of evaporation of odoriferous
substances on the area of the air holes of the odorivector nozzle are determined. It is determined
that the greatest intensity of evaporation for all odorivectors corresponds to the smallest area of the
air holes of the odorivector attachment (S = 400 mm2) and the greatest air flow (q=21/5s).
Key words: odorector, olfakometry, evaporation
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YCTPOMCTBO TPEHUPOBKHU I'JIA30IBUT' ATEJBbHBIX MBIIIIIL I'JIA3

Paspabomano ycmpoiicmeo, nosgonsaowee mpeHupo8ams pasiuihbie Spynnsvl Muldy 21d3.
Yempoticmeo peanuzyemcs na 6aze ucnonb308anusi 6e3ycilogHoco peghiexca 2uaza omcieHcusams
ceemablii. 00vbeKm Ha memMHOM @powne. Ycmpoticmeo peanuzyem 3¢gexkm «becywer» MmMouKu.
Ceemawasaca mouka Gopmupyemcs nOCIe008AMENbHbIM BKIIOUEHUEM O00HO20 C8emoouodda 8
JIUHelKe.

Kniouesvte cnosa: 2naz, mviuiya, c8emoouoo, mouka «oe2yuasy

IMocranoBka mpodiaemsl. [llupokoe ncronp30BaHne B MOBCEAHEBHOE >KU3HU OTPOMHOTO
KOJIMYECTBA PA3IUYHBIX JJEKTPOHHBIX MPUOOPOB, KOTOPHIE HMEIOT BCTPOEHHBIE JHCILICH,
NPUBOJNUT K TOMY, YTO TJIa3a, MOCTOSHHO CMOTPSIIIHE TOJIBKO B OJIHOM HalpaBJICHUH, TPHOOPETAIOT
YCTOMUMBOE HAIpPSIKEHUE MPSAMBIX MBI U OCIa0JIeHHe KOCHIX MBI, DTOT 3PQEeKT BeAeT K
3HAQUUTEIBHOM YCTAJOCTH TIJIa3 W MPOBOLUPYIOT Pa3BUTHE PA3IMYHBIX O(PTATEMOJIOIHYECKUX
3a0oneBaHuid. PaznuuHble OQTATBMOJOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C PACCOTIACOBAHHOU
paboTol pa3IMYHBIX TPYII IVIA3HBIX MBIIII U3BECTHBI JJABHO, 33JI0JITO J0 TOSBICHHS YJIEKTPOHHBIX
YCTPOWCTB, ¥ TIO3TOMY COOTBETCTBEHHO OBUIM W3BECTHBI pa3iIMyHbIE MPOPUIAKTUIECKUE METOIBI
TPEHUPOBKHU TakuX MbIii. Hanbomnee u3BecTHBIM siBiIsieTcst MeTo10M Buibsima Beiitca (1860-1930)
[1]. CyTh KOTOPOr0O COCTOMT B HEOOXOAMMOCTH IPOM3BOJUTH JBMKEHUE TJIa3aMHU B Pa3IMUHBIX
HampaBieHUsAX. Takas «'MMHACTHKH IS TJIa3» IaeT OYeHb XOPOIIHNe pe3ybTaThl. EANHCTBEHHBIH
€e HEeIOCTaTOK B TOM, YTO YEJIOBEK OYEHb OBICTPO YCTaeT W OpOCaeT €€ BHINMOJHATH, T.K. 3TO
TpeOyeT OnpeAeeHHbIX YCUINK BoaH. J[pyroe aeno, eciim uMeeTcsi HEKOTOPBI mpuOop, KOTOPHIA
MCTIONB3YyeT 0e3yCIOBHBIA peduieke Iiia3a, HanpuMep, BUJACTh CBETJIOE MATHO HA TEMHOM (oHE K
TOMY JK€, €CIIM 3TO ISTHO ITEpPEeMEIaeTcsi, TO HalpaBJeHHE B30pa TOXKe M3MeHseTcs. B Takom
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cllydae, yCWIMH BOJM CMOTPETh B TOM WJIM HHOM HalpaBJICHUU HE TpeOyeTcs, a IepeMenaronnics
B30p BBINOJIHACT (PYHKLUIO TPEHUPOBKH Pa3IUYHBIX MBI I1a3a. TakuM o0pa3oM, akTyalbHOCTh
MPEOYNPEeKACHNS  pa3BUTHS  O(PTAaIbMOJOTMYECKHX  3a00JIeBaHWA  HANUIO, a CO3JaHHe
COOTBETCTBYIOLIUX NPUOOPOB KpaiiHe HEOOXOIUMO.

AHaM3 TOCJAeIHUX HccaeaoBaHuid u nyOaukaumid. [lombITku — aBTOMAaTH3aIUU
TPEHUPOBKU TIJIA3HBIX MBILI] HMMEIOT MECTO OBITh M CO3JAIOTCS  pPa3iuyHble MPHOOPHI,
HCIOJIB3YIONIHE CBETOBBIC CTUMYJISATOPHI. M3Becten mpubop «Eyeporty [2] ¢upmer Mercola (US),
NPEACTABISAIOMMNA U3 ce0sl TOPU3OHTAIBHYIO JIMHEHKY C  BKJIIOYEHHBIMH CBETOBBIMHU
CTUMYJISITOpPAMU KPacHOI'O U CHHETO 1IBETa, HO TaKas JMHEWKa HaXOAUTCA B OTKPHITOM MTOMEIIEHUU
U MO3TOMY BHMMAaHHUE NalMeHTa B JI000M ciyyae OyJeT pacceuBaTbCs, XOTS IO CPABHEHUIO C
METOJUKON CaMOCTOSITEJIBHOTO BBIIIOJHEHNUS YIIPAKHEHUI 9TO 3HAYUTENbHBIN 1Iar Brepea. Bropoii
HEJ0CTAaTOK YKa3aHHOT'O YCTPOMCTBA 3TO BO3MOKHOCTh TPEHUPOBATh TOJIBKO JBHKEHUE MBIIII] TJ1a3
B TOPU3OHTAJIbHOM HampaBieHuH. Kpome Toro, B JaHHOM NpuOOpe HCIONb3yeTcs [Ba LBETA!
KpacHbIM U CHHUH, YTO C TOYKU 3PEHUS LIBETOBOW BOCIPUMMYMBOCTH Ijla3a HE JIy4IIUH BapUaHT.
Jlyis BBIMOJIHEHUSI MPOCTBIX IJIa30[BUTATENbHBIX YIPaXXHEHUH 3TO JOJDKEH ObITh Oemnblid 1160
KenThld 1BeT. TexHuuecku Oenblii IIBET CO3JaeTcs C HEKOTOPHIMU TPYIHOCTSIMH, I[O3TOMY
ONTUMAJIbHBIM MOXET OBITh JKEJNTHIM ILBET, K KOTOPOMY YEJOBEUeCKHUW IJia3 Haubosee
BOCIPUMMYMB. Takyke HE M3BECTEH THUIl YCTPOMCTBA, CO3LAIOIIETO CBETOBBIE CTUMYJIbI B JAHHOM
YCTPOICTBE.

B1987 rony B CILA Ob11 3apeructpupoBas nateHT [3] Ha npubop, npeaHa3HAYSHHBIA 1711
TPEHUPOBKHU IJ1a3. VIMEHHO 3TOT MAaTEHT MO3BOJISI TEXHUYECKU peann30BaTh METOAMKY beiirca.
31ech HMCTOYHHUKOM CBETa SBJIUIUCH CBETOAMOJBI, KOTOPbIE MOXHO ObUIO BKJIIOYaTh B
OIIpe/IeIEHHOM IOPSJIKE U B ONPEACICHHOM 3a/laHHOM HaIlPaBJICHUU.

B 2010 romy aBTOpoM OBUI 3aperHCTpHUpPOBaH MNAaTeHT [4] Ha OQTaTBMOIOTHYECKUI
TpEeHaXkep, KOTOpbIii ocHOBaH Ha 3¢ dexTe co3nanus «Oerymeid TOUKH», B KaUeCTBE ONTHYECKOIO
CTHMYJIa UCTIOJIb30BaJICA «OETryIIMiD» CBETOIMO/] Ha CBETOIMOTHOM ToJIe. TpaeKTOpHs «IBHKEHUS
cBeronuoa coxpansuack B [13Y. O6bvem I13Y orpannumBan KOJIMUECTBO Pa3IMUHBIX TPAEKTOPUM,
HO 3aTO IMO3BOJISUI PEaJM30BaTh HE TOJBKO JMHEHHOE «IepeMEelIeHHe» CBETOAMOa, a JI00YIo
3arnporpaMMHpPOBaHHYI0 TpaekTopuio. KpoMme 3Toro, JOCTOMHCTBOM JIaHHOTO HM300peTeHHs ObLIO
Han4ue O6JI0Ka yIpPaBJICHUS CKOPOCTHIO «IIEPEMEIIEHUS CBETOIHOAA.

Hamnume II3Y MOXHO OTHECTM KaK K JOCTOMHCTBAM, TaK M K HEJZOCTaTKaM JaHHOTO
ycTpoiicTBa. J[OCTOMHCTBO — BO3MOYKHOCTh peajin3allii HE TOJIBKO «Oeryuied TO4Yku», HO HU
«TIPBITAIOUIEI» C OJJHOTO MECTa B COBEPILICHHO JIpyroe (IpoTHUBONOJOXKHOE) U T.1. Ho, ¢ npyroi
CTOPOHBI, IIPU TPEHUPOBKE TIJIA3HBIX MBIIIL] IPABUIBHEE IIOCIEI0BATEIBHOE IEPEMEILCHNE
(MsTKOE), HE BBI3BIBAIOIIEE PE3KUX COKPALIEHUH pa3IUYHbIX IPYI MBIIIIII.

Henps wuccaegoBanus. IIpennoxuTe yCTpPONCTBO [ TPEHUPOBKH IJIA3HBIX MBIIIIL
JIOCTaTOYHO TPOCTOE, HO TMO3BOJISIONIEE pealu30BaThb OOJBIIMHCTBO IJ1a30/IBUraTENIbHbIX
yHnpaXHEeHUH (KpoMe JIBUKEHUH 110 OKPYKHOCTH MJIM 10 JIEMHHUCKATE).

OcHOBHOII MaTepuaJ MHCCJIeI0BaHUsS. 3a OCHOBY B3STO HCHOJb30BaHUE dPdeKTa
«Oerymel TOYKH», CO3/laHHOE C IOMOINBIO JIMHEHKH CBETOAMOJIOB, KOTOpPbIE BKIIIOYAIOTCS M
BBIKJIIOYAIOTCSL  ITociefoBareabHo. C  MOMOIIBIO PEBEPCHBHOTIO CUETYHMKA «IIEPEMELICHHE»
CBETALICHCA TOYKU JIETKO OPraHM30BaTh KaK B MPsSMOM, TaK U B PEBEPCHOM HampasicHUH. Eciu
N00aBHUTH B yIpaBlieHHE MpuOopa (yHKIUIO TOBOPOTA JIMHEHKH CO CBETOAMOAMHU HAa HEKOTOPBIN
3aJJaHHbIM Yroji, TO B TaKOM ClIy4yae JIETKO pealn30BaTh JMHEHHOE «CMEIIEHUE» TOUKU B JIFOOOM
HampaBJICHUU U, TakuM oOpa3oM, chenarb NpUOOp, MO3BOJSIONIMM NPOBOAUTH TPEHUPOBKY
IJ1a30/IBUraTeIbHBIX MBI B JIIOOOM HAalpaBJIEHUH, CaMO€ IJIaBHOE, YTO B MPOLECC TPEHUPOBKU
OyIyT BKJIIIOYEHBI BCEe Ipynmbl Mblil. DyHKIMOHAIBHASA CX€Ma TaKOro YCTpOMCTBAa MOKa3aHa Ha
puc. 1.
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Bce ycrpoiictBo peammsyercs Ha 1mdpoBod snemeHTHOH 06aze [5]. Ha xadenpe
OMOMEMIIMHCKON MHXKEeHEpUH XapbKOBCKOTO HAIIMOHAJIBHOIO YHHUBEPCUTETA PaMO3IEKTPOHUKU
uMeeTcss OOJBIION OMBIT CO3JaHMS MOJOOHBIX YCTPOWUCTB U (DYHKIIMOHAILHOW JAMArHOCTHKH U
Tepanuu [5-7], W COOTBETCTBYIOIEro mnporpaMMmHoro obecrneuenuss [8, 9]. KommuectBo
CBETOJIMOJIOB B JIMHEHKE OIpeAeseT pa3psAIHOCTh PEBEPCUBHOrO cyeTurka. llepexitoueHue
HaIIPaBJICHUSI CuUeTa JIETKO pPEeaju3yeTcs aBTOMATUYECKH C MCIOJIb30BAaHUEM IIPOCTOM JIOTMKU U
BBIXO/IOB [IEPEHOCA PEBEPCUBHOIO CUETUHKA.

T B bnok nameHeHus P ) e
aKTOBbIN eBEepPCUBHbIH BeToAMoaHas
3| CkopocTh . P ! Nlewndpatop > :
reHepartop nepemeLLeHus CHETHMK nnHenkKa
TOMKN y

bnok noeopoTa
CBETOQMOHOK
NUHENKN Ha

3aflaHHbIl yron

Pucynok 1 — @yHK1MoHanbHAas cXemMa yCTpOHCTBa

Ecnu cBerommonbl Ha JHMHEWKE pACHONOXKUTh C OONBIIMM IIaroM, TO JOCTaTOYHO
WCIIOJIb30BATh JIMIIb OJIWH CUCTYNKH, M, TOTa, KOJUIECTBO CBETOIMOIOB B JIMHEHKe OyneT 16, ecim
e IIar cAeNaTh MOMEHbBIIE, TO PE30HHO UCIOIb30BaTh JIBa CUETYMKA C PA3psIAHOCTHIO 8, U TOT/A,
KOJIMYECTBO CBETOJMOJIOB OyneT yxke 256. Takum oOpa3oM, MOKHO OpraHHW30BaTh O0Jee TUIABHOE
MepPEeMEIEHUE CBETSIIEHCS TOUKH.

Oco060 HamoO cka3aTh 0 OJOKE TOBOPOTA CBETOJUOIHOW JTUHEHKH. DTOT OJIOK MOXKET UMETh
KaK DJJEKTPOHHOE, TaK W MeXaHWdeckoe ympasieHue. [Ipw 3akpemyeHuH cepeauHbl JTUHEHKH
HaIPOTHUB TIPSIMOTO B3TUIsA/IA TAIMEHTa BpAIICHUE JTUHCHKH MOXKHO BBIITOJIHATH KaK BIIPaBO, TaK H
BIEBO. MexaHHUYecKkoe TMepeMelieHrne (MPOKpYyYHBaHHE JMHEWKH) CYyIIECTBEHHO YIPOIIaeT
yIpaBjeHue mpubopa MoJb30BaTeNIeM, YTO JelaeT mpubop Oojiee yaoOHBIM B JKCIUTyaTallud U
0oJjiee IenIeBbIM IPU U3TOTOBJICHHH.

W3rotoBneHue TUHEHKH B BUJAC TYTd YJIydllaeT IMOJIE3HBIC CBOWCTBA MpHOOpa, T. K. IPH
B3TJIsiZIe HA KOHEI[ JIMHEWKH yroi B3opa OyneT Ooyiee OCTPBIM, YTO MPHBEAET K YIyUIIEHHOM
TPEHUPOBKE KOCBIX MBIIIII] I1a3a.

[Ipenmonaraercs, 4To AyroBas TWHEHKa CBETOIMOIOB pacroaraeTcs B moiycdepe, koropas
MMeeT TeMHBIH (HOH, TOTJa TMPHU HCIOIB30BAHMHM YCTPOWCTBA B TOJHOW Mepe OyIeT peaau3oBaH
3¢ (deKT IBUKEHHS CBETIION TOUYKH Ha TEMHOM (hoHe.

BBIBO/bI

[IpeqyaraeMoe yCTpOMCTBO MOXET OKa3aThCs MOJE3HBIM Ui JIIOOOro MOTpeOuTens.
Hcnonb3oBanue ero B 0O(TaIbMOJOTHYECKHX JIEYEOHBIX 3aBEJIEHUSAX KaK MHpOQPUIaKTHUYECKOTrO
CpPEICTBA OYEHb JKEJNATEIbHO, a IpPU IPOBEIECHUU KOMIUIEKCHOTO JICYEHHUS €ro CIeAyeT
PEKOMEHI0OBaTh B JIOMOJHEHUE K NpoBOAMMON Tepanuu. Ilpu mnpousBoacTBe MOXHO Oyner
BBITOJIHUTH €T0 TOJHOCTHIO Ha MUKPOKOHTPOJUIEPHON 0a3e, 4To MPHUIACT TMOKOCTh peaan3yeMbIM
TPEHUHTOBBIM QJITOPUTMAM.
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Cxasp O. L., Copouan O. M.
MPUCTPIH JJISI TPEHYBAHHSI MYCKYJIIB OKA

Pospobneno npucmpiii  0o3zeonsie mpenysamu pizHi epynu  m'azie oueu. Ilpucmpiii
peanizyemvcsi Ha 6A3i BUKOPUCMAHHS 0e3YMOBH020 peiekcy oui giocmedcysamu ceimauil 00'exm
Ha memuomy mii. [Llupoke eukopucmanus 6 NOBCAKOEHHE JHCUMMS 8ENUUE3HOI KiIbKOCMI PI3HUX
eNeKMPOHHUX NPULAOI8 3 60Y008AHUMU OUCTIEAMU NPU3BOOUMb 00 3HAYHOI 8momu ouell .. L]e sede
00 DI3HUX p031adi6 30py i NPOBOKYE PO3GUMOK PI3HUX OQMANbMONOIYHUX 3aX60pH06aHs. Tomy,
Memolo pobomu € pospobKa NpUCmpolo Ol MPEHYS8AHHS OYHUX M'S3i8 documb npocme, ane
00360/15€ peanizyeamu Oinvwicms okopyxosux enpas. Cymb po3pobKu noaseac 8 HeobOXionocmi
NnpOBOOUMU PYX OUUMA 8 PIZHUX HANDAMKAX.

3a ocnosy 63amo euxopucmanus egexkmy «OidcUumv MOUKU», CMEOpeHe 3 O00NOMO20I0
JUHIUKU C8IMNI00I0018, AKI BKIIOUAIOMbCA | BUMUKAIOMbCSL NOCTIO08HO. 34 00NOMO20I0 PeBePCUBHO20
JMIYUTLHUKA «NepeMIlYeHHs» CEIMUMbC MOYKU J1e2KO Op2aHizyeamu 5K 6 NpAMOMY, MaK i 8
pesepcHomy Hanpsamky. Ilpu Oodasamni 6 ynpasninua npunady @yHKyii nogopomy JniHitiKu 3i
C8IMA00i00amMU MAaKoNHC J1e2Ko peanizysamu JiHiliHe «3CY8» MOUYKU 8 0)YO0b-AKOMY HANPAMKY i
3pobumu npucmpii, wo 00360J5€ NPOBOOUMU MPEHYBAHHS OKOPYXO8UX M'S3i8 8 0OYOb-KOMY
HAanpsamKYy, i, HaueoN08Hiwe, NPU YbOMY 8 Npoyec MpeHy8anHs OY0ymyv 6KIOUEH] 6Ci epynu M 'a3ie.
Ipucmpiiti peanizyemovca Ha yupposuii eremenmuiti 6asi. Ilepeddbauaemovcs, wo 0yeosa niHilKa
c8Iimn00i00i6 po3mauio8yemovcsi 6 niscghepi, sAKa mae memuuil QoH, Mmool npu SUKOPUCTNAHHI
NpUCMporo 8 NOGHI Mipi OyOe peanizoeanull eghekm pyxy c8imuoi mouku Ha memHoM) mJi.
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IIpononosanuti npucmpiti mModice BUABUMUCA KOPUCHUM O 0)0b-K020 CHOMCUBAYA.
Buxopucmanns tioco 6 ogpmanemonoziunux aiKy8anibHux 3aK1a0ax Ax npoghinakmuyHuil 3acio oysce
bascxcano, a npu nposedeHHi KOMNJIEKCHO20 JIKYBAHHSA 1020 Cli0 peKOMeHOY8amu Ha 000amox 00
npogedenoi mepanii. Ilpu 6upobnuymei MmodcHa 0OyOe BUKOHAMU U020 NOBHICMIO HA
MUKDOKOHMPONIEPHOU 06a3i, o 000aCmb SHYYKICMb Peai308aHuM MpPeHiH208UM ACOPUMMAM.

Knrwuosi cnosa: oxo, Myckynu, c8imnooioo, ysmra pyxoma

Skliar O. 1., Sorochan E. N.
DEVICE FOR EYE’S MUSCLE TRAINING

Abstract. A device has been developed that allows to train various muscle groups of the
eyes. The device is based on the use of unconditioned reflex of the eye to track a light object on a
dark background. The widespread use in everyday life of a huge number of various electronic
devices with built-in displays leads to significant eye fatigue .. This leads to various visual
impairments and provokes the development of various ophthalmologic diseases. Therefore, the aim
of the work is to develop a device for training the eye muscles rather simple, but allowing to
implement the majority of oculomotor exercises. The essence of the development is the need to make
the movement of the eyes in different directions.

The basis for using the effect of «running pointy, created using a line of LEDs that turn on
and off in series. With the help of the reverse counter, the “movement” of the luminous point is easy
to organize both in the forward and in the reverse direction. When a ruler with LEDs is added to
the instrument’s control, it is also easy to realize a linear “displacement” of a point in any
direction and make a device that allows training the eye muscles in any direction, and most
importantly, all muscle groups will be included in the training process. The device is implemented
on a digital element base. It is assumed that the arc line of LEDs is located in a hemisphere that has
a dark background, then when using the device, the effect of the movement of a bright point on a
dark background will be fully realized.

The proposed device can be useful for any consumer. Its use in ophthalmologic medical
institutions as a prophylactic is very desirable, and when carrying out complex treatment it should
be recommended in addition to the therapy. During production, it will be possible to execute it
completely on a microcontroller base, which will give flexibility to the implemented training
algorithms.

Key words: eye, muscle, light diode, running point
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IMPOTPAMHHWI MOAYJIb IJISI BABHAUEHHS IIIJIbHOCTI TPYBYACTHUX
KICTOK JIIOAUHU 3A TUPPOBUMU PEHTTEHOI'PAMAMMUA

Anomayisn. Hasooumuvcs onuc YHKYIOHANbHUX MONCIUBOCHEN NPOSPAMHO20 MOOYII0 Ol
BUBHAYEHHS WITbHOCI MPYOYACMUX KICMOK JIOOUHU MA aHAli3 1020 poOomu 8 iHmepaxkmueHoMy
pescumi. Pospaxynox wineHocmi KiCmKOBUX CmMpYKmMyp 30iUCHIOEMbCA 3d  pe3yibmamom
NOPIBHAILHO20 AHANI3Y PEHM2eHIBCLKUX 300paAdiCeHb KICMKU Ma PeHM2eHeK8i8aNeHmMHOo20 il mecm-
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