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HEIHBA3ZUBHA HBY-JIATHOCTHUKA JIOACBKOI'O OPTAHIZMY
(TIlpeocmasnero d.m.u., npogh. Manoiinosum B.11.)

Posenanymo numanns 0iazHocmuxu cmamy ao00CbK020 OP2aAHi3MY, d came WKIPSAHUX NOKPUsie ma
xicmox. Byno  sanmponowosano  cnocib6  peanizayii  HBY-memoody  OdocniodxcenHss  8i0bummsm
bazamowiaposux cmpykmyp, ORUCAHO cam Memoo ma 1020 nepesazi, NOPIBHAHO 3 THUWUMU MEMOoOamu
OlacHoCmuKU.

Knrwuosi croea: HBY-oiacnocmuka, opeauizm, WKIpAHUL NOKPUS, KICMKO8A MKAHUHA, ONOPHO-
PyXosa cucmema, eneKmpoMazHimHti KOIUGAHHSL.

Beryn. ITocranoBka mpoOsaemu. Jlroncekuii opraHisM — Iie CKiIamHuil OionoriuHuii mexaHi3Mm. Bin
CKJIa[Ja€THCS 3 PI3HOMAHITHUX TKaHWH 1 PiZMH, 10 B3a€EMOIIIOTH 32 JOITOMOTOI0 KPyroo0iry pimuH.

YacTo KOHIEHTpAIIiS PIAMHU B KOXHIH KOHKPETHIH TOYIl OpraHi3My € 3MiHHOIO 1 3aJIeXKHTH BiJ MPOIIECIB,
1o B Hill BinOyBaroTbcsa. ToMy MOKHA 3pOOHTH BHCHOBOK IIPO T€, IO MATOJOTIYHI 3MiHU TKAHWH BUKIUKAIOTH 1
3MiHy KOHIICHTpAIlil PIIMHU B MiCIIAX ajoKailii 3axBoproBanb [1, 2]. HaitOunbl1 OYeBUAHUM I KPACHOMOBHHUM
MPUKIAOM € MPUTOK KPOBi 70 MicIs 320010 a00 cuHIp. OCKITBKM BOJA € OCHOBHOIO CKJIAZIOBOKO PIJHH B
OpraHi3Mi, BOHA CIYI'Y€ PO3UHHHHUKOM Ta TIEPEIa€e CBOT BIACTUBOCTI.

Jocnmimkyoun KOHLIEHTPALilo PiIMHMA B OpraHi, MOXKHa MPOTHO3YBAaTH MOSBY Ti€i 4M iHIIOI maroJiorii 3a
3MIHOIO KOHIEHTpaii. J{yis npukiany po3ristHeMO iarHOCTYBaHHS TaKOTO 3aXBOPIOBAHHS, SIK OCTEONOPO3.

AHani3 ocramHix gocaikens i myOdikanmiid. 3a pesyiapratamm nociimkeHs B.B. I[ToBoposHrok
CTPYKTYPHO-(YHKI[IOHAIBHOTO CTaHy KICTKOBOI TKaHHHHU Y KiHOK BikoM 20—89 pokiB [3], octeonopo3 Oyio
BUSIBIICHO: B 13 % kiHOK y BiKkoBiif Tpymi 5059 pokis, y 25 % — y rpyni 60—69 pokis, y 50 % — 70-79 pokiB Ta
B 53 % — 80-89 pokiB. 3aranpHa mependadyBaHa KUTBKICTh XKIHOK YKpaiHH, SKi CTpa)XTArOTh Ha OCTEOIIOPO3,
nmopiearoe 3005 Tuc., abo 11,8 % ychoro XiHOYOTO HaceleHHS. 3TiTHO 3 OTPHUMAaHHUMH JAaHWMH, CYTTEBE
30UTBIICHHST KIIBKOCTI JKIHOK 3 OCTEONOPO30M CIIOCTEPIraeTbesl y BikoBill rpymi 50-59 pokis — 387,0 tuc.; y
CTapIIMX BIKOBHX Trpymax 1ed rnokasHuk 3pocrae (60—69 pokiB — 754,2 tuc.; 70—79 pokiB — 1235 THc.) ax 10
BikoBol rpynu 80 pokiB i crapiue. 3HM)KEHHS IOKa3HMKAa B OCTAaHHIH Tpyri 3yMOBJICHE 3MEHIICHHSM ii
KUTBKICHOTO CKJIAIYy.

Mera podoru. [losnsrae B po3risifiaHHl ICHYFOUMX CHOCOOIB AIarHOCTHKHM CTaHy LIKIPSHUX TOKPUBIB i
OIIOPHO-PYXOBOT CUCTEMHU JIFOJJMHU Ta ITPOIIOHYBAHHS HOBOTO METO/1Y A1arHOCTHKH.

BukiaageHHs: ocHOBHOro marepiany. OnHuM i3 HafCydacHIIINX MiarHOCTHYHUX METOJIB BHSIBICHHS
OCTEONOpO3y € JIBOGHEPreTHYHA PEHTreHIiBCbKa JeHcuToMeTpis. CyTHICTh METOIy IOJISTa€ y BHMIipIOBaHHI
abcopOmiifHnX BiactuBocTell KicTkm. Cranom Ha 2012 pik mpuiaagiB s HPOBEICHHS IBOCHEPTeTHYHOL
PEHTIeHIBChKOI IeHCUMETpii OyJio Bchoro 7 Ta iXHs BapTiCTh HAA3BHYAaWHO BHcOKa. [lormpu cBOIO TOUHICTB, TaKi
NpWIajd BUIPOMIHIOIOTH TEBHY [03y pajiamii B JIIOACBKHA OpraHi3M, TOMY IPONOHYEMO 3MIHUTH
BUMIPIOBaJIbHY yCTaHOBKY, NPHHIMIIOBO HE 3MIHIOIOYM METOJA BUMIPIOBAaHHsS. SIK 3aMiHy PEHTIe€HIBCHKOMY
MOXHA BUKOPHCTOBYBATH €JIEKTPOMArHiTHE BUNPOMiHIOBAHHS.

MeTo/1 BUKOPUCTOBYE BIACTHBOCTI €JIEKTPOMAarHiTHUX KOJMBaHb IIPOXOJUTH Kpi3b IIEBHY TOBLUIMHY TKaHUH,
a MICJIsl IIbOTO BiJIOMBATHCS, YACTKOBO IMOTJIMHAIOYHCH 1 PO3CIFOIOYKCH, TOBEPTATHCS Y BUIJISAI, CIIOTBOPEHOMY
BITHOCHO IIOYaTKOBOTO CTaHy. BHMipioiounm pi3HHII0O MK OTPUMAaHMM 1 HaAIiCIaHUM CHTHAJIaMH, MOXHa 3
BHCOKOIO TOYHICTIO BKa3aTH, Yepe3 AKi MepemIKogu NPOXOIWIa XBWISA, PYyXalOdHCh Kpi3b TKaHWHH. AJDKe
mapamMeTpH JIIOJCHKIX TKAaHWH MAlOTh TI€BHI BEIMYUHM, a €JIEKTPOMArHITHI XBWII € Jy)X€ YyTJIMBUMH 10 3MiH
CEepeJIOBHINA, B SIKOMY BOHH PO3IIOBCIOKYIOThCS. SIK BiZIoMO, BoAa € OIHAPHUM XIMIYHUM PO3YMHOM i TOMY Mae
xapakrtepHi [4, 5] m1d TakuxX CIONYK eJeKTPOMAarHiTHI BJIACTMBOCTI: Ha HU3BKHX YaCTOTaX BOHA MAaE BHCOKE
3HAUCHHS JIICJIEKTPUYHOI NPOHHUKHOCTI, K€ IIOCTYIIOBO 3HM)KYEThCS 31 3pPOCTAHHSAM YacTOTH HaBEJEHOTO
€JIEKTPOMArHiTHOrO KoJIMBaHHA. L{f0 3aJIe)KHICTh 3MIHM JIieNEeKTPUYHOT MPOHUKHOCT] BOJM BiJl YaCTOTH OITHCYE
¢opmyna posnoziny Jebas:
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Pe3ynpraTy dYMCENBHOTO pO3PaxyHKYy KOMILIEKCHOI JI€JIEKTPUYHOI TIPOHMKHOCTI BOAM MOXKHA
MPEACTaBUTH TpadivyHO, MOKA3aBIIX 3MIHH BETUYNHH AieJICKTPUIHOI IPOHUKHOCTI 10 BiTHOIMICHHIO IO YaCTOTH
Ha PUCYHKY 1.
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Puc. 1. I'pagix 3anesxncnocmi dienexmpuunoi npogioHocmi 600u 6i0 yacmomu

Pi3Hi opraHu JIOACBKOTO OpraHi3My MarOTh Pi3HY KOHIECHTpAlilo piiuHH. Takoxk OYEeBHIHHM € Di3HUM
pIBEHb BOJIOHAIIOBHEHOCTI TKAaHHH, 3 SKHUX CKJIaJal0ThCsl OpraHd. BUKOPHCTOBYIOUH BIaCTHBOCTI BOJAM, MOYKHA
MPOBOJIMTH A1arHOCTYBAaHHS TKaHWH Ha BU3HAYCHHS KOHIEHTpauii Ta anoxauii piguHu. ToOTO TKaHHMHA, sKa B
3BHYallHOMY CTaHI Ma€ Mayly KUIbKICTh DIJMHHU, B MATOJOTIYHOMY cTae Oiibllie ab0 MEHIIe HaroOBHEHOO
piguHOM0O. Ile mpu3BOANTE 10 3MiHK (GOPMH 1 aMILTITYAH BiTOUTOI €IEKTPOMATHITHOT XBHUITI.

OpmHuM 13 HAWMPOCTIIHX CMOCO0iB peari3allil Takoro METOy € MPOoCcTa OJHOAHTCHHA cucTeMa [6], B AKii
pOJIb aHTEHH-TIpUiiMaya i aHTEHH-TIepelaBaya Bilirpac aHTEHa PYNOPHOTO THILy, PO3TAIOBaHA IiJ HPSMUM
KyTOM JI0 BUMIPIOBAILHOTO 00’ekTa. Cxema Jociiay 300pakeHa Ha PUCYHKY 2.

VY Bunajky, 0o 300paxeHUil Ha PUCYHKY 2, aHTEHa PO3TAlIOBaHA HAJ BEJIMKOK FOMIJIKOBOIO KicTKor. Ha
Hill € BeNHMKe IUIaTo, Ha SKOMY TOBIIMHA IIKIPH € MaJlOl0 — HeMa€ BEIMKOi KiIbKOCTI IiJIIKIPHOTO JKHPY, a
(hopma KiCTKH Mae ayxe MaJui pajiyc OCbOBOi KPUBHU3HH, L0 MOJIETIIYE T€OMETPUYHE MOJICIIOBAHHS. 3HAIOYN
BEJIMUMHY EHEpTii 1 eNeKTPHYHI XapaKTEePUCTUKH TKaHWH, MOXKHA PO3paxyBaTH €HEprilo BiIOUTOr0 KOJUBAHHS.
st Toro, mo0 po3paxyBaTH BEIMYUHY IMOCIAOJICHHS, MOXKHA BUKOPHCTATH MOJIENIb TKAaHHMHHOI CTPYKTYpH 3

TPHOX MIAPIB: MOBITPsA—IIKipa—KicTka. L[ misiHKa, O TOTO K, Ma€ BEJIMKY IUIOILY, IIO MOJICTIIY€E BHOIP MiCIt
pO3TalIyBaHHS aHTEHH I1iJ] Yac IIarHOCTYBaHHS.
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Puc. 2. Cxema docnioy mpuwaposoeo 0b’ekma niocKonoiapu308aHor0 XeUier

OCHOBHUM IOKa3HUKOM JJIsl OL[IHKH CTaHy BUMIPIOBAJILHOTO 00’€KTa CIiJl BBaXaTH KOE(DILIEHT BiIOMUTTS.
L1 BenMuMHA y3aranbHIOE BCIO OTpUMaHy iH(OpPMALIO BiJ| €JIEKTPOMAarHiTHOI XBWI, 00’€HYIOYH B OJHOMY
9uCIl BCl 3MiHM, SKMX 3a3HaB CUTHAJI Ha NUIIXy cBoro mpobiry. dopmyna koedirlieHTa BigOWTTS Oyna
NpeJICTaBIeHa ¥ po60Tax [7,81:

IR] = Ezm (2)
Elm
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[MincraBuBmm B maHy (opMmyny 3HaYeHHS MieJICKTPUYHOI NMPOHUKHOCTI MIKipH i KicTok [1], a Takox
i i
oGuncnuBiy exBiBanentruii omip £ 12 i€ 23 orpumao:
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e &, JieeKTpUYHA IPOHUKHICTB MIKIPH; &, _ Ai€TEKTPUIHA IIPOHUKHICTH KiCTOK.
Otpumano rpadik (puc. 3, 4) 3miHu KoedimieHTa BiAOWTTS 3aJE€KHOI Bil YaCTOTH E€JIEKTPOMATHITHOTO
KOJIMBaHHSL.
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Puc. 3. Ipaghix 3minu Oilicnol vacmunu xoeghiyicnma ¢i0oumms 6i0 uacmomu
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Puc. 4. I'paghix sminu yasnoi wacmunu xoegiyienma 8iooumms 6io yuacmomu

Takoxx Oysl0 BCTAaHOBJICHO, IO I BEJIMYMHA MA€ IEBHI CTPUOKOMOIIOHI 3MiHM aMIUTITYAH IMPH MEBHUX
3HAYEHHAX YaCTOTH JIarHOCTYIOUYOTrO KOJMBaHHs. Taky 4acToTy CIliJi BBa)KaTH PE30HAHCHOIO, KUIbKICTh TaKHX
9acTOT MOXe OyTH OiIBIIOI 3a OXHY, 1 BOHM OyAyTh MOBTOPIOBATHCS uepe3 IeBHHMU mepion. Pe3onaHcHi

YaCTOTH 1 Iepio]] X MOBTOPY MOXKHA 3HAXOJUTH 3aBISIKH (HOPMYIIi:
ne
fo=——=in=123 ..

4cosazh |=. ©)

[ToGynoBaHO KpHBi 3MiHM JiHCHOT 1 ysIBHOT YaCTUHM BUpa3y KoedillieHTa BIIOWUTTS 3aJ€KHO Bil YaCTOTH
ckanyrouoi xBuiti. CITil 3BEpHYTH YBary Ha IMOSBY JiJISHKH 3 HETHIOBOKO 3MiHOIO aMIITTyxu. MIMOBIpHO, Taknx
IUITHOK OyJe 3Ha4HO OuIbIle, SKIIO IMiJ Yac JOCTiAY 3MEHIINTH KPOK BHUMIPIOBaHHS 3a 4acToTor. Tak 3
(dhopmynu BUAHO, IO Taki 3MiHH aMIUITYAu OyAayTh 3yctpidartucs 3 mepiogom f = 926,3 MI'i. IouaTkoBorO
yactotoro crane fo = 926,3 MI'1. Ha xanb, HasiBHI 1aHi BETUYHHHU Ai€IEKTPUYHOI IPOHUKHOCTI B IOBITHUKOBIi
JiTepatrypi oOMeXeHi JHIe 5 TOYKaMH Ha BChoMYy iHTepBaui Binm 1 mo 24 I'Tm, a me M03BOIIsIE AOCIIIKYBAaTH
nuuie GopMy 3MiHM BETMUMHU KoedilieHTa BiIOUTTS B mepuiomy HaOnmkeHHi. B3araii i JaHi KOpeirowTh 31
3TraJJaHOI0 BUIIE 3aJI€KHICTIO JIENeKTPUIHOI TPOHUKHOCTI BOJIU Bijl 4aCTOTH.

Crin 3ayBa)KUTH, IO JIarHOCTUKA HA PE30HAHCHUX YacTOTaX € OUThIN JOMITBHOI, a/pKe TOAl aMILTTyAa
3MiHM eHeprii BiZOMTOTO KOJHMBAHHA € MAaKCHMAaJbHOIO, a, OT)KE, HaBiTh Malli MOPYIICHHS CKJIAagy KiCTKH
BUKJIMKATUMYTh BEJWKI 3MIHM CKaHYIOUOI'O KOJNWBaHHS. Takuil MiAXiA 1O3BOJIMTH BHSIBISITH 3aXBOPIOBAHHS
0CTEOoTIOpOo3y HABITh Ha MOYATKy (POpMyBaHHS.

lono oueBMIHMX HEOJNIKIB, CIIJl 3ayBa)KUTH, 10 NPH BHMIPIOBaHHI OJHIEI0 AHTEHOIO Mmix KyroM 90
rpazaycis, OyJe BTpayaTHCs MOXJIMBICTh CHPUHHSATH BEJIMKY YaCTHHY CHIHAIY, KU B Pe3yJIbTaTi 4aCTKOBOTO
3aJIOMJICHHSI BiZIOMBCSL 1032 CEKTOPOM, JOCTYITHMM ISl aHTeHH. TOMy TOKpalleHHS XapaKTEePHUCTHK
BUMIPIOBaJIbHOT CHCTEMH INPOIIOHYETHCS BUKOPUCTOBYBATH JBi aHTeHH [8] (puc. 5) (oaHa mpuiimanbHa, Opyra
nepeJaroya), po3TalIOBYIOUH iX MiJl KyTOM JI0 BUMIPIOBAJIBHOTO 00’ €KTA.
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Puc. 5. Cnocib sumiprosanns siobummsm
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Puc. 6. Cxema nadinusa niockononapuzo8aHoi xeuni Ha 6a2amouaposy cmpyKkmypy

Buxopsun 3 TOrO0, 110 JIIOJICHKA HIKipa MOXKE MaTH pi3Hy TOBIIMHY B pi3HUX Micusax — Bix 0,2 mo 2,8 mm [1],
0e3 ypaxyBaHHS JKMPOBOI KJIITKOBHHM MijJ HE0, A e(eKTHBHOTO JIarHOCTYBaHHS JIOBKMHA HAIIBXBWII He
MOBMHHA TIEPEBUIIYBATH TOBIIMHK MIKipu. MOXHA po3paxyBaTH 9acToTH f, 3a skux moBxkuHa XBuiti A Oyae Matu
JIOBXKHHY, JOCTaTHIO ISl A1arHOCTYBAHHS MpH TOBIIMHI wKipu 0,2 MM, 4acToTa 1afaovol XBWIi MOBUHHA OyTH
He Menmoro 3a f = 75 TTu. Ipu 2,8 mm f = 21,4 TTu MoxXHAa 3pOOKMTH BHCHOBOK MIOAO JIOLIIBHOCTI
BCTaHOBJIEHHs pobodoro mianasony Bif 22 no 75 I'Tu. Cnyckarouncs Hikue 22 [T, My 3011b10IYEMO JTOBXHHY
XBWII. 3 OJHOTO OOKYy, IIe TO3BOJISE 3MCHIIUTH BTPATH CHEPril BiJl MOBEPXHEBHX C(PEKTIB, alie YCKIAIHIOE
TEeOMeTpio 3ajadi, J0 TOTO X HAMIBXBWISI MOXe OyTH JOBIIOI 3a TOBIIMHY a00 TNIMOWHY BUMIpPIOBAaIBHOI
JIUISHKH, IO 3HIDKYE TOYHICTP BHUMIPIOBAHHS, a TaKOXK BHOCHTH NMOXHMOKY uYepe3 BIUIMB TKAaHWH, SKi HAaC He
mikaBiATh. [Ipu 36imemenHi yacrotu 1o 75 I'Tr, rmOnHa MPOHUKHOCTI KOJMBAHb CTAa€ HAMPSIMY 3aJIeKaTH Bif
4acToTh 1 eHeprii. OCKUIBKM €HepTis y MeIWYHUX AOCTiAax He Moxe OyTh OiNbIIoI0 3a TMEBHI CaHiTapHi
HOPMATHBH, TO 3AJIEXKHICTh CTAa€ TUIBKK YacTOTHOIO. Lle 103BOMUTH 3MEHIINTH BTPATH BiJ MMPOXOKECHHS €Heprii
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yepes JOCTiHKyBaHHHA 00’ €KT, a TAKOX CYTTEBO CIIPOIIYE TEOMETPII0 3a7adi i JO3BOJISIE TPUBHOCUTH KOJIMBAHHS
Ha TIEBHY TNIMOWHY B 00’€M JKHBOi TKaHWHH, OCKIUIBKH, 3MIHIOIOYH IOBXHHY XBHIJI, MOXXEMO BCTaHOBHUTH
MaKCHMAaJIbHy JNOBXXHHY NPOHHKHEHHS XBWIb. Lle N03BOJIS€ MiABUINUTH PO3AUIBEHY 3[ATHICTH 3allpOIIOHOBAHOI
METOAMKH, TOOTO Ja€ MOXJIMBICTb HOCITI/DKCHHS KOHKPETHHX INAapiB TKAaHWHU JUIS BHSBJICHHS II€BHHX
3aXBOpIOBaHb. Hampukiazn, MOBHHMH CHEKTp JiarHOCTYyBaHHS AEPMHU (CEpelHbOro ILIapy ILIKIpW), BHUSBICHHS
JIEpMAaTHTIB, €K3eM, MEJIaHOMHU, Icopiazy. JlocmikeHHsT BEpXHIX WIKIPSHUX ITOKPOBIB JJaHUM METOIOM MOJKHA
MOKPALIUTH HIIIXOM Mig0opy KyTa, MEHILOro 3a KyT bprocTepa, ajst cucTeMu aHTEH, MiHIMI3YIOUM BTPaTH Bif
BIIOMTTS KOJNMBaHb, abo 3a JONOMOrOI0 3aMiHM PYIOPHOI NMPUUMaIbHOI aHTEHHW aIuliKaTOPHON. Y BUMAAKY
BUKODHCTAaHHsS PYNOPHOI aHTEHW, SK BHJIHO 3 PUCYHKY O, HE BCSl €HEpris XBWII, SKa IOBEPTAEThCA 3
JIOCTIKYBAHOI AUISTHKH, MOKE CIIPHAMATHCS aHTEHOIO, TaK YacTHHA E3 He Oyne crpuifHsTa, a £, i £y OyayTs,

BuxopucraHHS amTikaTOpHOI MIKPOCMYXXKOBOI AaHTCHH JO3BOJHTH IOBHICTIO NPHHMATH BCIO EHEPTiIo,
BiOUTY B 00 €KTI HOCIIIKEHHS, a/Ke, 3HAXOIINCH Oe3rmocepelHbO Ha TIOBEPXHi, Taka aHTEHA MOXKE TIOBHICTIO
3aKpUTH TE€OMETPUYHY OOJACTb MOCITIIKEHHA. AJie, Ha jKaJlb, BAKOPHUCTAHHS AIUIIKATOPHOI aHTEHH SK JIHIIE
NpUHMAaIBEHOT He JO3BOJIUTh YHHKHYTH BTPAT BiJl IOBEPXBHEBOI'O YaCTKOBOTO BiOUTTS. SIK BUIHO 3 PUCYHKY 7,
aruTlikaTopHa aHTEHA Ha IOBEPXHI HE clpHiiMae Ej, If0 MpoOJieMy MOXKHA JIETKO BHPIIIUTH NULIXOM 3aMiHH
BHUIPOMIHIOIOYOT aHTEHHU Ha aruTikaTopHy (puc. 8).

Kictka

Puc. 7. Cxema docnidy 3 aniikamopHoo npuiMaibHO0 aHmeHo

Kwnp

Kictka
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Puc. 8. Cxema docnidy 3 aniikamopHoo npuiMaibHoo i nepedaioyolo aHmeHamu

Cama aHTeHa TaKOro THUIY KOHCTPYKILIHHO € KOMOIHAIli€l0 METICBUX YBEPTHXBHICBUX BiOpaTopi [9] 3i
CHIIFHOIO TOYKOIO PHCYHOK 9.

D,
a) a)

Puc. 9. Konempykyis annikamoproi anmernu. a) 060npomeHnesoi, ) mpunpomenegoi

['eoMeTpHryHi pO3MipH TaKOi aHTCHH 3aJIekKaTh BiJl pe30HAHCHOI 4acTOTH. OCHOBHUM IapaMETPOM € JiaMeTp
BUMpoMiHioBaya antenu D (puc. 9).

Ed
1 +—.)
( o |

2 (1 + z.nj) \."E_d
ne £4 —JieleKTpHYHA TPOHMKHICTh TEKCTONITY; ©s — KOMIUIGKCHA JieNeKTPHYHA MPOHMKHICTB MKipH, N —
KUTBKICTh Iieded B aHTeHi (2 abo 3). Tak musa wacrtorn 22 I'Tr 3 (11) amsa aBoriedoBoi antenn D = 6,7 mm, a
UL TPUIUICYEBOT aateamn D = 8,96 ™M, mnpum 30imemenHi dactotm o 24 ITo  npum
n=2D=6,14 MM, ampu n =3 D = 821 mm. Ha kanp, eKCIepIMEHTAIFHUX IaHUX MIOJ0 3HAYCHHS
JEeNeKTPUIHOT MPOHUKHOCTI MIKipH Ha dacToTax moHax 24 T Hemae, ToMy migbip po3MipiB aHTEHH Ha Taki
YaCcTOTH CJIiJl BUKOHYBATH IHIMBITyaJbHO, BBAXKAIOUH, 1[0 BEIMYMHA MAiHHS MICICKTPUYHOI MPOBITHOCTI Oyae
3a XapaKTepoM EKCHOHEHIIIHOI0 3ajexHicTio. TOMy po3MipM aHTEHH, OYEBHUAHO, OYyAyTh 3MEHIIYBATHCS.
BuKoHaHHS aHTEH TaKHX MaJIUX PO3MIpPIB € KOIITKOI poOOTOI0, 10 TOTO XK JUIsl €peKTUBHOT JIarHOCTUKY ILIOLLY
aHTEHH CJIiJ 301IbLIYBATH, ajpkKe TOJl aHTEHa MOTEHIIHHO crpuiMaTUMe OLblIe KOPHCHOTO cUrHaiy. Tomy
BUKOPHCTOBYBaTH TaKi aHTEHM MOXKHA HE Ha IepLIiii MOl KoJuBaHHs, a Ha HacTynHux [10, 11] ne 103BOIMTH
BUKOPDHCTOBYBaTH BEJIMKI 32 IUIOLICI0O AHTEHH 3 PE30HAHCHOK YacTOTOIO, HIDKYOK 3a NOTpIOHY, Iuis
JIarHOCTUKH, IO 3[aTHI MAaTH iHIOI pPE30HAaHCHI YaCTOTH Ha BHIIUX YacTOTaX, HDK YacTOTa OCHOBHOTO
pe3oHaHCy. Takox 00OB’SI3KOBOI0 YMOBOIO POOOTH 3 TAKOIO AHTEHOIO € BUKOPHCTAHHS TelliB JUIS Y3TOMKESHHS
oropy. AIKe, Maloud Maiy TOTY>KHICTh, HEY3rO/PKEeHa aHTeHA MO)Ke OyTH HE3JaTHOIO Ui MepeAadi CUTHaly
Kpi3p omip mKkipu. Taki Teml MaloTh ITUPOKY MPAKTUKY BHUKOPHCTAaHHA MPH BCIX eIEKTPOQi3HIHUX
6io10CHIKEHHSAX 1 TEPANIeBTHYHUX MPOLENYPaX, a TAKOX YIbTPa3BYKOBHX JOCIIKEHHSX 1 IpoLeaypax.

IMomyk kyra bBprocrepa — kpomiTka po0OoTa, ska Mae IHAWBIAyaJbHUII XapakTep, TOOTO KOXKEeH
JIOCTIIKYBaHHH 00’ €KT MOoTpeOyBaTUME MOMEPEAHBOTO KaniOpyBaHHs aHTEH JJIs 3HAXO/KCHHS KyTa MaJiHHSA, a
aruIlikaToOpHa aHTeHa, HE3aJIe)KHO BiJl IHAMBIAyaJlbHUX OCOOJMBOCTEH MAalli€HTa, J03BOJsIE 3 OUIBILIOIO
e(eKTUBHICTIO POBOJIMUTH BUMIPIOBaHHS 0€3 MONEPeaHbOr0 KaiOpyBaHHSI.

Ha ocHOBI ekcriepiMeHTanbHUX JaHuX [1] oTpuMaHO 3HaueHHS IIMOWHHU NPOHUKHEHHS eNIeKTPOMArHiTHUX
KOJIMBaHb PI3HUX YaCTOT B WIKipY JitoanHH. J{i1s 1iboro Oyio BukopucTano (Gopmyily IITMOMHH CKiH 1Iapy:
C

.”||' Bruov (12)

PesynbraTu 300paxkeHo Ha pucyHky 10.

&=
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Puc. 10. I'pagix 3anesxicnocmi enubuHu nPOHUKHEHHS.
8 WKIPY e1eKMPOMASHIMHUX KOAUBAHb 8i0 4aCmomu

3 naHoro rpagiky MoKHa 3pOOMTH BUCHOBOK PO €KCIIOHEHIIHHUN XapakTep 3MiHU ITMOWHHI POHUKHOCTI 3
POCTOM YacTOTH, L0 TAaKOX NEBHUM YWHOM KOPEIIOE i3 TpaikoM 3MIHU JIieNeKTPUYHOT IPOHUKHOCTI BOJM Ha
pisHuX yactrorax. ToOTO 3 pPOCTOM 4YAaCTOTH [ieNIEKTPUYHA MPOHUKHICTh WIKIPH 3HIKYETHCS, CYTTEBO
3MEHIIYIOYH TOBIIUHY CKiH LIapy, B SIKOMY KOHIEHTPYeTbcs CTpyM. OCKUIbKH IIKipa Ma€ BIJHOCHO BHCOKY
KOHLIEHTPALII0 BOJH, 11 BIACTUBOCTI € NOAIOHUMHU JI0 BIIACTUBOCTEH caMOi BOAH.

BucHoBok. [IpoGiiemMa miarHOCTHKH 3aXBOPIOBaHb JIOJCHKOrO OPraHi3My 3aBxIy Oyia IepIIoYeproBOO
U AUCIUILTIHE OloMeIWYHa TeXHiKa Ha piBHI 3 3amadaMu Tepamii. Ha *amp, qye 4acTo iCHYHOUYi METOIU
IarHOCTUKM MAalOTh TII€BHI HEJONIKH, 5Ki 3HIKYIOTh iX e(QEeKTHBHICTh. TaKUMH HENONIKaMH € BHCOKa
TPHUBAJICTh, PECYPCOMICTKICTh MPOIIECY MIarHOCTUKH, ITEBHI KPUTHYHI YMOBH MPOBEACHHS, AKi HE JO3BOJSIOTH
NOBCIOZIHE BIPOBADKEHHS MeToauku. Hamu 3anpononoBano HBY MeToxn miarHOCTyBaHHS, SIKMH HE Ma€ BiJOMHX
NPOTHIIOKa3aHb [0 IPOBEICHHS, ajle XapaKTePU3yEThCS BUCOKOIO MIBUIKICTIO IIPOBEACHHS CAMOT0 JOCIIi UKCHHS
1 BUa4i BUCHOBKY. B mioMy, BBa)kaeMo, 110 JaHUH METOJ MA€ Psii CYTTEBUX IEpeBar mepej BKe ICHYIOUUM:
peryiaboBaHa pO3AUIbHA 3MATHICTh, JOCTOBIPHICTH, HAOYHICTH, BHCOKa IIBUJKICTh, HEIHBA3UBHICTb.
[lepcrieKTHBHICTh JTaHOT METOIMKH, B OCHOBHOMY, MOJIira€ B I PO3AUIbHIA 3MaTHOCTI, a/pKe OJHUM
BUMIPIOBAJIbHUM IIPHUJIAZIOM MOXKHA ITPOBOAMUTH HIMPOKHUH CIEKTP Pi3HOMAHITHUX JOCIIIDKEHb, 1 pOOUTH 1ie Ha
KOHKPETHHX 4acTOTax abo y MEeBHOMY Jiana3oHi jisi OTPUMAaHHS TOYKOBHUX a00 PO3TOPHYTHX PE3YJIbTaTiB.

Crnncok BUKOPUCTAHOI JIiTepaTypu:

1. bFepesosckuii B.A. buodusmueckue XapakTepUCTHKH TKaHEW 4UelIOBEeKa . CIPABOYHUK /
B.A. Bepesoscxuil, H.H. Konomunosg. — K. : HaykoBa nymka, 1990. — 224 c.

2. Cemenos H.A. Texuudeckas 3JCKTPOAMHAMUKA . yueOHUK ais By30B / H.A. Cemenos. — M. : CBsi3b,
1973. — 480 ¢

3. Ioeoposuiox B.B. 3axBOprOBaHHS KiCTKOBO-M's130BOi cuctemu : y 3-X T. / B.B. Ilopogosniok. — K. :
Excnpec, 2009. — 482 c.

4. Axaoos A.FO. Jlusnexktpudeckie CBOWCTBA OMHAPHBIX pacTBOpoB / A.FO. Axados. — M. : Hayxka, 1977.

— 400 c.
5. Meissner T. The Complex Dielectric Constant of Pure and Sea Water from Microwave Satellite
Observations / T.Meissner, F.Wentz [Enektponnuii pecypc]. — Pexum noctymy: http @ / /

www.random-science-tools.com/electronics/water_dielectric.

6. Marnounos B.Il. BrmxuapononeoBa HBU-B3aemonisi «antena—cepenosume» / B.I1. Mawoinos, JILIO.
Hasapuyx// Bichux KATY / Texniuni HayKH. — 2005. —
Ne 2 (33). — C. 75-79.

7. Haszapuyx JLFO. KoeoimieHT BigONTTA SK HapameTp OLHKK OJIMKHBOIIOIBOBOI B3a€MOJIi aHTEHHU 3
Giomoriuaum cepenosuieM / JILIO. Hazapuyx I/ Bicuuk XATY / Texuiuni Hayku. — 2007. — Ne 2
(41). — C. 107-113.

8. Muwenxo C.B. TlpoektupoBanue panuoBoiHoBbix (CBY) npubopoB Hepaspymiaroomiero KOHTpOJs !
yue6. nocobue / C.B. Muwenxo, H.A. Mankos. — Tamb6oB : U3zn-Bo Tamb6. roc. TexH. yH-Ta, 2003. —
128 c.

9. Cunuywin HHU. "CIIE-3¢dexr" / HHU. Cunuywin, B.U. Ilempocsn, B.A. Enxun // Pagnorexauka. — M.,
2000. — Ne 8. — C. 83-93.

72


http://www.random-science-tools.com/electronics/water_dielectric.htm
http://www.random-science-tools.com/electronics/water_dielectric.htm

Cepis. Texuiuni Hayxu

10. Yebviues B.B. MUKPOINOJIOCKOBBIC aHTCHHBI M PEIICTKA B CIOUCTBIX cepenax . ydeO. mocodue s
BY30B / B.B. Yebviues. — M. : Pagnortexnnka, 2003. — 104 c.

11. Jloce B.®. MUKpPOTIOIOCKOBEIE U AUAJIEKTpUIECKHe pe3oHaTopHble anTeHHBI. CAIIP-Momenu: MeTosr
MaTeMaTHdeckoro moaenupoBanus / B.@. Jloce. — M. : UTTPXKP, 2002. — 96 c.

IIIIEHKO MaxkcuMm JleonimoBuy — acmipadT KadeapH palioTeXHIKH, pagioeIeKTPOHHIX armaparis i
TeneKoMyHiKarlii JKHTOMHAPCHKOTO Iep>KaBHOTO TEXHOJIOTIYHOTO YHIBEPCHUTETY.

HayxoBi inTepecu:

— MEJIMYHA araparypa;

— HBY-meTomu MOCTiIKSHHS CKIIay PEYOBHHH;

— HCIHBa3WMBHI METO/Y JiarHOCTYBaHHS OPTaHi3MYy.

E-mail: maociml@gmail.com

KOPEHIBCBKA Oxkcana JleoHigiBHa — KaHAMIAT TEXHIYHUX HAyK, JOUCHT Kadeapu paaioTeXHiKH,
paIioesIeKTPOHHHX anapariB 1 TeslekoMyHikauii JKUTOMHUPCHKOTo J1ep)kaBHOTO TEXHOJIOTIYHOTO YHIBEPCUTETY.

HayxkoBi inTepecu:

— MEJIMYHA araparypa;

— amaparypa JJIsl aepOoioHi3allii.

E-mail: niki80@rambler.ru

KOJIOMIELb Poman OmekcaHapoBH4 — KaHIWAAT TEXHIYHMX HAyK, CTapIUi BUKIAAa4 Kadenpu
paIioTexXHIKH, paJioeIeKTPOHHHUX anapariB 1 TejqekoMyHikauii JKUTOMHPCHKOTO Jep:KaBHOTO TEXHOJIOTTYHOTO
YHIBEPCHUTETY.

HayxkoBi inTepecu:

— (¢iznKa 1 TeXHiIKa BUCOKHX HAIIPYT;

— (i3uKa XHUBOTO.

MOPO3O0B /Imurpo CepriiioBud — crapiuuii Bukiaaad kadeapu paaioTeXHIKU, pagioeJeKTPOHHUX anapaTiB
1 TemeKkoMyHiKamii JKUToMIpChKOTO Aep kaBHOTO TEXHOJOTIYHOTO YHIBEPCHUTETY.

HaykoBi inTepecu:

— IieJIeKTPOMETPis;

— HBY-meTomu MOCTiIKeHHS CKIIay peYOBHHH;

— 00’eMHI pe30HATOPH;

— 30ymKeHHsI 00’ €MHUX PE30HATOPIB.

E-mail: frostoff@bigmir.net.
Crarrs Hagiina no pegakuii 23.09.2013

73



ISSN 1728-4260 BICHUK JK/ITY. 2013. Ne 3 (66)

Imenko M.JI., KopeniBcbka O.J1., Koaomieur P.0., Mopo3zoB /I.C. HeinBazuBna HBUY-miarmoctuka
JIFOICEKOTO OpraHi3My

HNmenko M.JL., KopenoBckas O.J1., Konomuen P.A., Mopo3os [I.C. HennBazusras CBU-auaranoctrka
YEIIOBEYECKOT0 OpTaHu3Ma

Ishchenko M.L., Korenivska O.L., Kolomiets R.A., Morozov D.S. Not invasive UHF diagnosis of the human
body

YK 621.3.091:616-071

HeunnBazuBuasi CBU-1uarHocruka ueinoedeckoro opranusma / M.JI. Mmenko, O.J1. KopeHoBckasi,
P.A. Koaomuen, /I.C. Mopo3os

B craTtbe paccMOTpEHBI BOIPOCHI JUArHOCTHKH COCTOSHUS Y€I0BEYECKOT0 OPraHu3Ma, a UMEHHO KOXKHBIX
MTOKPOBOB M KOCTeH. bpiio mpemmoxeno croco6 peanmsannu CBY-MeTona nccienoBaHus OTpakeHIEM
MHOTOCJIOMHBIX CTPYKTYp, OITUCAH CaM METOJ U €T0 MPEUMYILIECTBA 10 CPABHEHHUIO C IPYTHMHU METOJaMH
JUATHOCTHUKH.

Kimrouessie cioBa: CBU-auarsocTrka, opraHu3M, KOKHBIH MTOKPOB, KOCTHAS TKaHb, OITIOPHO-/IBUTaTeIbHAS
CHUCTeMa, FIeKTPOMarHuTHbIE KojaeOaHus.

VJIK 621.3.091:616-071

Not invasive UHF diagnosis of the human body / M.L. Ishchenko, O.L. Korenivska, R.A. Kolomiets,
D.S. Morozov

The article deals with the diagnosis of the human body, such as leather covers and bones. It was suggested
way of microwave reflection method of investigation of multilayer structures, described the method and its
advantages over other methods of diagnosis.

CBLI-LII/IaFHOCTI/IKa, OpraHusm, KO>KHBIN MOKPOB, KOCTHAA TKaHb, OIIOPHO-ABUT'ATCIIbHAA CUCTCMA,
JJICKTPOMArHUTHBIC KoJIeOaHus.
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