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VJIK 62-50

B c6opHuke npeacrapieHbl pe3ysbTaThl UCCIEA0OBAHUN, KACAIOLIMXCS KOMIBbIOTEPHOM MHIKE-
HEpUH, YIIPABJIECHHs, TEXHUUECKOH 1MarHOCTUKH, aBTOMATH3aLIMH [IPOEKTUPOBAHUSL, ONITUMHU3UPO-
BAHHOIO MCMOJb30BaHMs KOMMBIOTEPHBIX CETeH M CO3/1aHUsl MHTEIIEKTYaJbHBIX 3KCIEPTHBIX
cucreM. [IpeoskeHbl HOBbIE MOAXOMbI, ANTOPUTMBI M MX MPOrpaMMHasi peanu3aius B 00acTu
ABTOMAaTHYECKOTO YIPaBJICHHS CJIOXKHBIMUA CUCTEMaMH, OPUTHHAIIbHbIE HH)OPMAaLIMOHHbIE TEXHO-
JIOTMH B Hayke, 00pa3oBaHUM, MEJULIMHE.

Jns npenonaeareneil yHUBEPCUTETOB, HAYHYHBIX paOOTHHUKOB, CTIELMATIMCTOB, ACTIMPAHTOB.

V 30ipHUKY HaBelleHO pe3yJibTaTh JOCIiIKeHb, 0 CTOCYIOThCS KOMIT IOTEPHOT iHXEeHepil,
YIIPaBIiHHS, TEXHIYHOT iarHOCTUKH, aBTOMATH3aLlil IPOSKTYBaHHS, ONITUMi30BaHOTO BUKOPHCTaH-
HSl KOMIT IOTEPHHUX MEpeX i CTBOPEHHS iHTEIEeKTyalIbHUX SKCTIEPTHUX CHCTEM. 3alpOrOHOBAHO
HOBi MiAXOJH, alrOPUTMH Ta iX MporpaMHa peaiizauis B 06JacTi aBTOMAaTUYHOTO YIPaBIiHHS
CKJIaJIHUIMH CUCTEMaMH, OpUTiHaJIbHI iHpOopMalliiiHi TEXHOJIOTIT B HAYIIi, OCBITi, MEJIUILIMHI.

JIns BUKIIaaviB yHIBEPCUTETIB, HAYKOBLLIB, axiBLIiB, aCTipaHTIB.
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AHAJII3 INPUHIMIIIB ITIOBYAOBU TEJEMEJINYHUX
KOMILUIEKCIB HIMPOKOI'O INPU3HAYEHHA

BpaxoBytoun cydacHi TeHIEHLT, y poOOTi HaBeIeHO aHaJTi3 MPUHLMIIB MOOYIOBH TeeMe-
JUYHAX CUCTEM, MepeX Ta KOMIUIEKCiB. Po3po6iieHo 3aranbHy CTPYKTYpy HaflaHHS TeJeMeand-
HUX MTOCITYT. 3alPONOHOBAHO CTPYKTYPH peajti3aLil mopTaTHBHOTO Ta MOOITBHOTO TelleMeANYHO-
ro komruiekcy. [IpoaHanizoBaHo iH(OKOMYHiKalliliHi CUCTEMM Ta MepeXi CTOCOBHO BIIPOBAI-
KEHHA B MOOIIBHUX TeJleMeIMYHUX KoMIulekcaX. OOrpyHTOBAaHO MepeBark 3aCTOCYBaHH: CEeH-
copHoi MOOiNbHOT HaTiNBHOT Mepesxi ctannapty IEEE 802.15.6 WBAN B MoOibHUX TeeMeny-
HUX KOMIUIeKcax. JocmimKeHHs HaIiifHOCTI CEHCOPHOT MepesKi MPOBEIEHO 3 BUKOPHCTAHHIM
BunagkoBoro UDG-rpada, 1o, y cBOIO uepry, 103BOJISE BU3HAYNTH ONTHMAIIBHI TapaMeTpu
PO6OYOT0 IMKITY CEHCOPIB.

1. Beryn

TenemenuuyHa - HOBUH HAINPSIMOK MEIMYHMX TOCIYT, SIKMH OXOIUTIOE KijibKa Pi3HOPIAHMX
obnacTeii - MeTUIIMHA, TEIEKOMYHIKaLil, iHpopMaliiiHi TexHomoril. Y cy4yacHOMY CYCHiIbCTBI
BHACJTiJTOK IOTOYHOI erifeMionoriynoi curyaii cipuunHenoi COVID-19, renemenuiyina HaOyia
UIMPOKOTO PO3BUTKY Ta BIPOBAIMKEHHS, IK Y CBITOBOMY MIPOCTOPI, T4, 30KpeMa, i B YKpaiHi.

s chepa MenMIHHUX MOCITYT TO3BOJISE MALIEHTY i JIIKAPIO 3a0MIAAUTH Yac i CUIIA, TOMY IO
CHiNIKyBaHHs BifOyBaeThcs oHnaiiH. Lle akTyalibHO, SIK JJISl JKUTENIB MEramnoJiiciB, Tak i JJs
JrozIei, IKi dKHUBYTD Y CUJIbCbKil MiCLIEBOCTI, 1 TaKMii miaxia 3a0e3neuye piBHI MOKIMBOCTI IOCTYITY
JI0 IKICHOTO MeAMYHOro o0CIyroByBaHHs Ui MALi€HTIB Y BCiX KyToukax kpaiHu. Kpim Toro,
TeJleMeIMIIMHA 3HAaUHO CKOPOUY€E BUTPATH Ha JIIKYBaHHS, MMiABMILLY€ SIKICTh 1iarHOCTHKH i peanizye
MOYJIMBICTD BiIalIEHOTO0 MOHITOPHHTY CTaHy 3/10pOB's, 110, B CBOIO Yepry, € EKOHOMiYHO OLLA/-
JIMBUM, SIK JUIS TIALli€HTA, TaK i JUIs KpaiHH B LJTOMY.

IcHye nekinbka BU3HaUEHb TEPMiHY «TeJeMeqULMHAY, 30KpeMa, 3rinHo 3 [1], «renemenuuuHa
- 116 HampsM MEJULIMHH, a caMe, KOMIUTEKC JTiil, TEXHOJIOTi Ta 3aXO0/1iB, 10 3aCTOCOBYIOTHCS MPU
HaJlaHHI MEANYHOT JOTMIOMOT Y 3 BUKOPUCTAHHAM 3aCO01B AUCTAHLIIHOTO 3B'A3KY Y BUTJIS NI OOMiHY
SJICKTPOHHUMHU TTOBiIOMJICHHSIMHU (y BHIAJIKaX, KOJIH BiICTaHb € KPUTUYHUM YHHHHKOM, HaIPHK-
najl, B CUNbCHKIH MiceBOCTi). BaxuinBo: MoBiIOMICHHAMU OOMIHIOIOTBCS HE TALIIEHT 1 JIiKap, a
Jikapi Mixk coboto. Tak Jlikapi MepBUHHOT IAHKK MaOTh MOKJIMBICTh LIBUJIKO OTPUMATH (DaxoBy
KOHCYJBTAIIi0 BY3bKOTIPO(IILHUX KOJIEr.

VY pamkax nositvku BeecBiTHhoi Opranizainii Oxoponu 3nopos's (BOO3) B o6nacri Teneme-
aurHA 1997 poky Oylio 3ampornoHOBaHO HACTYNHE BU3HA4YeHHS. TeleMeanIyHa - 11e MeTOA
HaJaHHS TOCTYT 3 MEIMYHOro OOCIIyrOBYBaHHS TaM, 1€ BiCTaHb € KPUTHUYHUM YMHHHKOM.
[Nocmyru 3nifCHIOIOTbCS MEAUYHUMMU MPALiBHUKAMH 3 BHKOPUCTAHHIM iHPOpMaLifHO-KOMYHiKaLl-
IHHUX TEXHOJIOTIH 3 MeTOK OoTpUMaHHs iH(opMmarlil, HeoOXiTHOT s NiIarHOCTHUKH, JTIKYBaHHS i
npodigakTHKK 3aXBOPIOBaHHS [2].

HaiinommpeHirie BU3HaYSHHS MOHSATTS «TeJIeMEVIIMHAY) HaJTaHO AMEPHUKAHCHKOO acollialliero
tenemenuuunu: «lIpeagmer TenemequMUMHKU MosArae B MiepelaBaHHI MeAMYHOT iHpOpMaLii Mix
BiJlJaJICHUMH OJIUH Bif] OJTHOTO MyHKTaMHU, Jie 3HaXO/IAThCS MAlliEHTH, JTiKapi, iHIi nmpoBaliaepu
MEANYHOT JOTIOMOTH, MiXK OKPEMUMH MeTUYHUMH 3aKiaaamMm» [3].

2. Tenemequuuua B YKpaiHi

Ha cporoani tenemeauuuna B YKpaiHi - 1ie, B HepIIy uepry, TeleMeIuuHi KOHCYJbTaLlii
(koHCynbTaLlii OHJIAlH) CIMEIHUX JTiKapiB, TepaneBTiB abo neaiaTpiB, SKi MPaLolOTh Y BiJIaAeHUX
paiionax (axiBLSIMH BULLIOTO PiBHsI, HATPUKIIAL, JliKapsMu 0OJacHMX JTikapeHsb [3].

3akoHompoekT «IIpo Tenemenuumuy» (Ne 10196 Bin 14.03.2012 p.) Bu3Havae 1 9K KOMIUIEKC
opraHizaiiiHuX, ()iHAHCOBHUX i TEXHOJIOT1YHUX 3aXO/iB, 10 3a0€3MeHy0Th HaJaHHs IUCTAHIIIHHOT
KOHCYJIbTALIHHOT MEJIMYHOT TOCITYTH, 32 SIKOT nauieHT abo nikap, 1o de3nocepeIHbO MPOBOJAUTH
o0cTexeHHs Ta/abo JIiKyBaHHS MallieHTa, OTPUMYE IMCTAHUIHY KOHCYJIbTALIiIO IHIIOTO JTiKaps 3
BUKOPHUCTAHHSM TeJIEKOMYHiKaLlii.
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Ha nmpoxanus MinictepcTBa 0XOpoHH 3A0poB'st Ykpainu Ta MiHicTepcTBa perioHaJbHOTO
PO3BHUTKY, OyIiBHHULTBA Ta >KUTIOBO-KOMYHAJIBHOTO TOCMOAApPCTBA YKpaiHM B MeXKaX MPOEKTY
«[TinTprMka pedopm Ta eheKTUBHOTO ypsayBaHHS B chepi OXOPOHH 3[[0p0B5[ B YKkpaiHi», 110
¢inancyerbes TpactoBum hongom 3a l'[lZ[TpI/IMKI/I U_[BeI/I]_[apCBKOI areHuii 3 PO3BHTKY i criBpoOiT-
HuuTBa, CBiTOBUM OGaHKOM OyIo iHiLiHoBaHe nociikeHHs. B pamMkax miporo pociiukeHHs Oyio
npoBezieHe OHaiiH-aHKeTyBaHHs 1108 mikapiB NepBUHHOI JaHKH, SKi MPALIOOTh Y HACEJICHUX
MYHKTaX 3 YnceNbHicTIO HaceneHHs 1o 100 Thcsy ocib y n'atu obnactax Ykpainu (JHinporer-
poBcbKiid - 245, KipoBorpaschekiii - 196, [lonTaBckkiii - 237, PiBHeHChKil - 214, XapkiBebkiii -216).
3a pe3ysibTaTaMu aHKeTYBaHHs 3'ACyBajM, LIO JiKap B CEpPeAHbOMY BUTpayac Ha BifBimyBaHHS
MalieHTiB Ha oMy 2,5 TOAMHM Ha AeHb. YacTHHY LBOTO Hacy MOKHA 3a0IIAJWTH, SKIIO Taka
nociyra Oyae HajaBaTHCs 3 3aCTOCYBaHHIM TeJleMEIMYHMX TexHoJorii. CepeqHs KilbKicTh
BUIAJIKIB, KOJIM Y JIIKapiB MEPBUHHOI JIAHKW BUHKKaJa MOTpeda y TeeKOHCYIbTYBaHHI, Ha Micsllb
CTaHOBMJIA Maiike M'ATh pa3iB - TOOTO yacTillle, HXK pa3 Ha THXKJIEHb [1].

["'0510BHOIO METOI0 BUKOPUCTaHHS TeJIEMEIMYHUX METOIB € 3a0e3MeueHHs PiBHOTO JOCTYITY
JI0 MEIMYHHX MOCITYT HAJIeKHOT IKOCTi, HAaMPHUKJIa, IPX HE0OXiJHOCTI HalaHHS MeIMYHOI 10To-
MOT'H MALi€HTY Y BUIMAIKaX, KOJIU BiICTaHb i 4ac € KpUTUUHUMH YMHHUKaMu. Kpim Toro, 3acTtocy-
BaHHSI TeJIeMeAULIMHY 3a0e3meunTh GOopMyBaHHS LITICHOCTI MeIMYHOT iHpopMallii Mo CTaH 3/10-
POB's MALli€HTIB Ta CIIPUATHME CTBOPEHHIO €IMHOTO MEAMYHOTO MPOCTOPY B KpaiHi.

Haii6inbi npuidHATHUMHA GOpMaMHU TEJIEKOHCYIBTYBaHHS, 3a pe3yJIbTaTaMu JOCITIIKEHHS, €:
OTPHUMaHHS BUCHOBKY B €JICKTPOHHOMY BHIJISI/II MTICJIs TIEpEeHANpPAaBJIeHHs Malli€HTa 10 BY3bKOTO
cneuiaricra (54%); TeneKOHCYIbTYBaHHS B PEKHUMi peanbHOro yacy y MPHUCYTHOCTI MalieHTa
(38%); oTpuMaHHs €KCMIEPTHUX TIOPAaJ| HA 3aMUT JIiKaps y pexuMi, BiakiaaeHomy B yaci (28%)
[1]. OnuTyBaHHs TaKOXk CIPOCTYBAJIO MOLIKMPEHY Te3y MPO Te, L0 BIPOBAIPKEHHs TeleMeANLIMHHA
€ HEeMOXJIMBUM B YKpaiHi, OCOOJIMBO B CIIBbCHKiM MICLIEBOCTI, 4epe3 moraHe 3a0e3rnevueHHs
Komm'loTepaMu i HepocTynHicTh [HTepHeTy. Hacmpaeni, 3a cBigueHHsMHU JikapiB, 94% 3 Hux
MAaloTh EPCOHAIILHUI KOMITIOTEpP Ha CBOEMY pobouoMy Mmicti, a 90% MaroTh noctyn B [HTepHeT
3 KOMIT'IOTEpa Ha CBOEMY poOOUOMY Miclli mocTiiiHo abo Oinblny YacTuHy vacy [1].

®axisui ekcriepTHOi rpynu MO3 Ykpainu, npoaHastizyBaBLUH pe3yJbTaTH JOCTiIKEHHS, PO3pO-
o « MeToIuuHI peKOMeH AT 3 1iarHOCTUKHY Ta JTIKYBaHHS JISIKUX 3aXBOPIOBAHb MPH HAJaHH1
TeleMEeMYHUX MOCIIYT JJIsl JIiKapiB 3arajbHOl MPaKTHKK - ciMeitHol Meanuuuuy [4]. Lleii noky-
MEHT MICTUTb JIeTaIbHI IHCTPYKIIT i3 3aCTOCYBaHHS METO/IIB TEIEMEIUIIUHN JUI JIarHOCTHKH i
JKYBaHHS 3a HarpsMaMu, HalOIbLI 3aTpeOyBaHUMH JTiIKapsIMU TIEPBUHHOT JIAHKH, BU3HAYCHUX
JIOCHIJIKEHHSM: MyJTbMOHOJIOTIS Ta aneprojoris (OpoHXianbHa acTMa, 0OCTPYKTUBHE 3aXBOPIO-
BaHHS JIET€Hb); JePMAaTOJIOris (I0OOPOSKICHI i 37I0SKiCHI HOBOYTBOPEHHS LIKIPH); KapaioJoris
(rocTpuit KOPOHAPHHIT CUHIPOM); SHAOKPUHOJIOTs (LLyKpOBHHi aiabeT).

J1o OCHOBHHMX TeJIeMeIMYHUX CepBiciB, 110 Bxke (PYHKIIOHYIOTh B YKpaiHi, MO)KHA BITHECTH:
TenemennuHy Mepexy Medinet [2, S5]; moaynb «Tenemenuuuna» PIMC «Mencrapy [6]; npoekT
«Tenemenuuunay [7, 8]; Tenemennunuii cepeic 1uis narientie Doctor Online [9]; nnardopmy ans
oHJIaliH- 3B's3KY 3 JikapeM Medikit [10]; Tenemennunwmii cepeic nuig naiienris «[lomiktinika 6e3
yepr» [11]; enexkTpoHHy cuctemy oxopoHu 310poB's eHealth [12].

Mertoto naHoi pob6oTH € po3poOKka y3aralbHEeHOT CTPYKTYPHOT CXeMH HaJaHHS TelleMeqNIHUX
MOCJIYT 3 ypaXyBaHHSIM YHHHUX HOPMaTHBHO-TIPABOBHMX IOKYMEHTIB Ta CTAaHIAPTiB. 3TiHO 3 Li€I0
METOI0, HEOOXiIHO PO3POOUTH CTPYKTYPHY CXeMY MOOLITLHOIO/MIOPTATUBHOTO TEJIEeMEIUYHOTO
KOMILIEKCY, MPOBECTH OOIPYHTYBaHHS BUOOPY Mepexi nepeaadi JaHUX Y TeJeMeAUUHOMY KOMII-
JIeKCi Ta HA/IaTH peKOMEH 1allil 11010 HAIMHOCTI 3aMPOMOHOBAHOT MEpPExKi.

3. llpuauunu mMoGyI0BH TeJIeMeAHYHHX CHCTEM Ta Mepex

[MpuHUMnM MOOYI0BH TeEMEIUUHNX CUCTEM Ta MEPEX, HacamIepe i, BU3HAYAtOThCS iHCTPY-
MEHTaMH TelleMenuuunu [4, 13, 14].

OCHOBHHMMH iHCTPYMEHTAMH TEJIEMETULINHH €:

- TeJleMeINYHE KOHCYJIbTYBAHHS - HaJJaHHS MEIMYHOT TOMOMOT Y MALIEHTY JIIKapeM i3 3acToCy-
BaHHSM TeJIeMETUIMHU;

- TeJIeMeIMYHUI KOHCHITIYM - HaJIaHHS MEMYHOT TOTIOMOTH MAaLliEHTY i3 3aJTy4eHHIM JIEKib-
KOX JIiKapiB Y CKJIQJIHUX BUMAIKaX MOCTAHOBKH J1iarHO3Y, JiKyBaHHs a00 MPOBEJICHHS omeparlii,
JUTS Tiepeiadi TOCBimy.
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- TeJIeMETPisl - CYyKYIHICTb TEXHOJIOTiH, 110 IaI0Th 3MOT'Y MPOBOAMTH AUCTAHIIIHHE BUMipIOBaH-
Hs1, 30ip i nepeaauy iHdopmaiii mpo MOKa3HUKH isIbHOCTI ((i3i0JIOTiYHI MapaMeTpH) OpraHizmy
TarienTa;

- IOMAIIIHE TEJICKOHCYJIbTYBAHHS - MPOLEC CHOCTEPEKEHHS 3a CTAaHOM 3/0pPOB'S Malli€HTa,
KW epeOyBae 3a MeXKaMH 3aKJIay OXOPOHH 3[I0POB's, i3 3aCTOCYBaHHSIM TeJIEeMEANLIMHH.

PecypcHe 3abe3neueHHs TeleMeIULMHN BU3HAYAETHCS TAKUMHU 0cO0MMBOCTAMHU [14]:

- TeXHI4YHi Ta iHQopMalliifHO-NIpOrpaMHi 3acO0M TeleMeNIIMHNA BKITIOYAIOTh ClielliallizoBaHe
MporpamMHe Ta MporpamMHo-anapatTHe 3a0e3nedeHHs s peanizailii yHkuiii [lopramy Tenemenu-
LMHU; TIPOrpaMHe Ta MporpaMHo-anapaTHe 3a0e3rneueHHs Bie03B'I3Ky Ta ayJi03B'13Ky; TeXHI4Hi
NPUIIaN, OCHALICH] 3aco0aMu 30epekeHHsI 1 epeiadi JaHuX Ta 300pakeHb Y BUTIISII €JIEKTPOH-
HUX MMOBiJJOMJICHB; 3aCO0M TeJIeMeTpii; crieliallizoBaHe MporpamMmHe 3a0e3nedYeHHs 1S repeaaBaH-
Hsl, 30epeXKeHHsI Ta IHTepIpeTallii 3HIMKIB i1 300paxeHb, 3adikcoBaHUX TUUPPOBUMH HOCIAMH, Y
TOMY YMCJIi Yy IPOMEHEBIi qiarHocTHLi, 000B'13k0BO 3acTocoBye ctanaapt DICOM: JICTY ISO
17432:2009. IndopmaTrika B oxopoHi 370poB's. [ToBimoMieHHs Ta nepecuiiaHHs JaHuX. Web-
noctyn Jio daiinopux o6'ektie cucremu DICOM (ISO 17432:2004, IDT);

- ayZ1io- Ta BiIe03B'130K CaMOCTiIHHO BUKOPUCTOBYIOTHCS MPH MPOBEJCHHI BilEOKOH(pEpEeHLIiH,
BifeoceMiHapiB, BijleoJieKiiid Ta
IHIIMX 3aXOJiB, JIe TepeadavacTbes
Bi3yallbHUii KOHTaKT. [1in vac Terne-
MEJIMYHOTO KOHCYJIbTYBaHHS ayJio-
Ta BiICO3B'A30K MOXKE 3aCTOCOBYBa-
THUCB K JOIaTKOBHI iHCTPYMEHT KO-
MYHiKalliii;

- i 9ac HaJaHHSI MEIUYHOI J10-

MOMOTH i3 3aCTOCYBaHHSIM TelieMe-
| JMLIMHY 320e3Mevy€eThcs BAKOHAHHS
/\ BUMOI 3aKOHOJAaBCTBa YKpaiHHU
II0/10 3aXHCTY MEePCOHATBHUX JAaHUX
[ | | | Ta JOTPUMAaHHS HOPM €THKH Ta Je-

Xuapna naardopua Teteseanmom
(RHROPMALIE fipo MkApE, tgophiaing Opo MEECHTE, Mot
KapTIE,

TaABOpATORN AGETUCKSHIEN | Take iHIEE)

| lnporoanymnainiina cmcresa (sepeaa) goctymy

Meawnois | | Cisclimndl || Bymsocneriationan Matoparopis OHTOJIOTIT HaJaHHS MEAUYHOI JOMO-
EECTRa TENp daximn Bt ialiil]
MOTH.
| | [ | BpaxoByrou 3arajibHi IPUHIUNH
@ nmoOyJ0BH TeNeMeIUYHUX CHUCTEM,
KOMIUIEKCIB Ta MEPEX 3aTBEpIXKEHi
I Teaesiemrmmn mocTyri. [HpokourREanding cHeTesn (Mepema) FocTyTy | B [14]’ 3aMPONOHOBAHO OJIMH 3 Bapi_

aHTIB 3arajibHOT CTPYKTYPH HaJIaHHS
Teaese arammd 1

il TeleMeJUYHUX nocayr (puc. 1).
(o TaTEE) . . _
pprmmpE) Manicar | AHamni3 3arajibHOT CTPYKTYPH Ha
! JIaHHS TeJleMeIMYHUX MOCTYT MOoKa-
o } 3y€, 10 BaroMe Miclle y HaBeeHiH
Puc. 1. OnuH 3 BapiaHTiB 3arajibHOT CTPYKTYPH HaJaHHS CTPYKTYpi 3aiiMaioTh iH(OKOMYHi-

TENEMERIMHHIX HOCIyT KalliifHi cucTeMu (Mepexi).

4. IIpoeKTyBaHHSI CTPYKTYPH TeJeMEAHYHOr0 KOMILIEKCY HIHPOKOIo
npU3HAYEeHHH

DyHKUIOHAIBHE MPU3HAYEHHS TENEMETMYHOTO KOMITICKCY BU3HAYAETHCS BiMOBITHO 10 HEOOXi/I-
HUX 1 IOCTATHIX BUMOT BiJICTe)KECHHS CTaHy Malli€HTa, a 1715 NAL[i€HTIB 3 XpOHIYHUMHU 3aXBOPIOBAHHSIMH
1 MITHIX JTIO/Ie# LIe BKpaii BaykiiBo. Kpim Toro, TereMeIMuHmii KOMIUIEKC MOJKe BUKOPUCTOBYBATUCS
JUTSL BiJICTE)KEHHS CTaHy CIIOPTCMEHIB i1 Yac TpeHyBaHHs, (hiTHeC-TpeHyBaHHsL, peadiniTaii Towo.

MoHiToprHT MOYKHA KiacH(iKyBaTH 3a METOIO (LIUThbOBUM 00'€KTOM) MOHITOPHHTY, BKITFOUAIOUH:
MOHITOPHHT CepList; FeMOJAMHAMIYHMI MOHITOPHHI'; MOHITOPHHI IMXaHHS; HEBPOJIOTYHMIA MOHITOPHHT;
MOHITOPHHT PiBHSI [JIFOKO3H B KPOBI; KOHTPOJIb TEMIIEpaTypH Tijla Ta iHIlIe.

TenemenquuHuiA KOMIUIEKC MOKEe MaTh MOOLUIbHY ab0 MOPTATHBHY CTPYKTYpY. 3alpornoHOBaHi
3arajibHi CTPYKTYPHI CXeMH MOOYIOBH OPTATUBHOTO/MOOIILHOTO TeNeMeTMYHUX KOMIUIEKCIB HaBe-
JICHO Ha puc. 2-3.
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> B0k Bi 10OpaKkeHHs
B0k 3KUBICHHS _ inopmaii BI0K KHUBJIEHHS
Y Y y y
HaGip arankis : 8 Habip paraukis .
. | M USB P g
Ta npATiE IKPOKOMIT FOTEp KOHTpoiep 1a npunazis P Mikpokom totep
A A A
\ y
- HakormayBau MoOubHui P . .
Briok kepyBaHHs > irdopMarT iemepdeiic -t Bluetooth intepdeiic
Puc. 2. TTopraTuBHMii TeJIeMeIMIHU I KOMIUTEKC Puc. 3. Mo6inbHMil TeeMe TMIHAH
KOMILIIEKC

Bce uacrime y TenemMennyHUX KOMIUIEKCAX i CHUCTe-
MaxX BUKOPUCTOBYIOTbCS CEHCOpHi Mepesxi [19-22].

B HaBeneHiii cTpykTypi MOGIIBHOTO TeNeMEIUYHOrO KOMIUIEKCY (pHcC. 2) 3alponoHOBaHO
BHUKOPHUCTOBYBATH CEHCOPHY MOOIITbHY HATiIbHY Mepesky TexHomorii WBAN.

WBAN - 11e ceHcopHa MoOibHa HaTiibHa Mepexa ctaHnapty IEEE 802.15.6, skuii Gyio
BBEJICHO 3 METOO 3a0e3MeunTH MiXKHAPOJHUN CTaHAAPT MANOMOTYKHOTO, MAJIOTO paaiycy aii i
HaJ3BUYAHO Ha/IIHHOTO GE3/IPOTOBOTO 3B'I3KY B MEKaX HABKOJIMILIHBOTO CEPeIOBHILA JTFOACHKO-
ro TijNa, MATPUMYIOYH BEJIUKUH Jiarna3oH MWBUIKOCTEH nepeaadi qJaHuX Ul pisHUX 0JaTKiB. Y
LBOMY CTaHAAPTi onucaHo Oe3APOTOBMH 3B'130K OJIMKHBOT [iT M0OM3Y a00 BeepearHi JII0CHKOro
Tina (asie He OOMEXYIOUHCh JTI0IbMH). BiH BUKOPUCTOBYE iCHYIOUi IPOMUCIIOBO-HAYKOBI MEIMYHI
(ISM) nianazoHu, a TaKoXK Jliala30Hu YacToT, 3aTBEpXKeH| HAllIOHAIbHUMH MEMYHUMU Ta/abo
perymorounmMu opranamMu. HeoOximHa migrpumka skocti odocimyropyBanHs (QoS), Haa3BUYaHO
HU3BKOTO €HEepProCroKNBaH-

H# 1 LWIBUAKOCTI Mepenayi aa- U -

Hux 10 10 MGit/c nipu oHO- e
4acHOMY JOTPUMaHHi CYBO- e — e 9 :
pHX TIpaBU HEBTPYYaHHS B S T, WLAN
pazinorpedu. Y 1iboMy CTaH- F waaN
JapTi pO3IJIsIAEThCS BILIUB /

Ha MOPTaTUBHI AHTEHH Yepe3 E
MPUCYTHICTD JIFOAMHHM (B 3a- A

JI©KHOCTI BiJl TOTO, YM € LS a:

JIFOJTAHA YOJIOBIKOM, JKiHKOIO, # 1656
XYJI010, MTOBHOO TOLO). 3ac- s \"x ‘ il

TOCOByeTbesl hopma miarpa- . Al

MH CHPSAMOBAHOCTI s B ez F

MiHimi3awii nuromoro koedi- Fbinl oilog B T

uieHty nornuHaHHsg (SAR) B B ST PIE vy

OpraHi3mi, a TakKoXX 3MiHH B e ks ) e

XapaKTePUCTHK B Pe3yNIbTaTi

Nii KopUCcTyBaya. 3arajbHa Puc. 4. 3aranmpHa cTpykTypa Mepexki WBAN

cTpykTypa Mepexxi WBAN

HaBeJleHa Ha puc. 4.

Cranpapt IEEE 802.15.6 nauineHuii Ha 3a0e3neveHHst KOH(iASHLIHOCTI, ay TeHTU]iKaLLi, LLTICHOCTI,
3aXUCTy KOH(DINEHIIMHOCTI Ta 3aXMCTy Bijl BiATBOpeHHs. Bei By3nM Ta KOHIEHTpATOpY MOBUHHI
BUOpaTH TpH piBHS Oe3MeKH: He3axulleHnH 3B'130K (piBeHb 0); ayTeHTH(iKaLis, ane Oe3 mudpyBaH-
Hs (piBeHb 1); a Takok ayTeHTUdiKaLis | mrdpyBaHHs (piBeHb 2). Y mpolieci 3icTaBneHHs Oe3rnekn
BY30J1 i KOHLIEHTPATOP NMOBUHHI CMiJIbHO BUOPATH BiAMOBiIHMI piBeHb Oe3neku. [Ipn oqHoanpecHii
nepeiadi aKTUBYEThCS MOMEPEHBO po3ifieHuit abo Hoeuid 3aranphuii kiod (MK). [otim cTBO-
proeTees napHuii TuMyacosuii kimod (PTK), skuit BUKOPUCTOBYEThCS TIJIBKM OJIMH Pa3 Ha CEeaHc.

= WMAN
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[Ipu GararoanpecHiii nepeaadi cTBoproeTbest TMMUacoBmid kitou rpynu (GTK), skuii Bukopucro-
BYETHCS CIITBHO 3 BiIMOBIIHOIO rpymoto. Bei By3nu Ta koHueHtparop B WBAN noBuHHI npoiiTi
nieHi erany Ha piBHi MAC niepen oOMiHOM aHMMU. BrkopucToByeThes mpolieaypa «acoriaiist
Oe3nekuy - mporeaypa s ifeHTrdiKalil By3/1a i KOHIIEHTpATOpa OVH JijIsl OJTHOTO; JIJIsl BCTAHOB-
JICHHsI HOBOTO 3araiibHoro kitouya (MK), crinbHO BUKOPHUCTOBYBAHOTO Mik HUMH, a00 [T aKTHBALi |
icHytouoro MK, monepeaHro CIiJibHO BUKOPUCTOBYBaHOT'O Midk HUMH. Acowiallisi 0e3neku B CTaH-
napti IEEE 802.15.6 3acHOBaHa Ha YOTHPHOX MPOTOKOJIAX Y3TOPKEHHS KITFOUiB.

VY cranpapti IEEE 802.15.6 B sikocTti HoOciiB iH(opmaLii 3anpornoHOBaHO BUKOPUCTOBYBATH
iMITyJIbCHI CUTHAIIM TPbOX THMIB: IMITYJIbCH 3 JIIHIMHOIO YacToTHOIO MoayJisiuieto (chirp pulses);
Xa0TH4HI iMITyJbeH (chaotic pulses); kopoTki immyniseu (short pulses shape).

[Tpu noGynoei ceHcopuux mMepex crannapty IEEE 802.15.6, sk i ans noaiOHMX mMepex cTaH-
naptie IEEE 802.x, icHye HaranbHa npo0iema - eHeproepeKTHBHICTh BUKOPUCTOBYBAHHX JIATUHKIB,
sIKa 3aJISKUTh BiJI MapaMeTpiB poOOYOro HUKITY JaTyrKa, HaJAiHHOCTI Mepeski (MMOBIpHOCTI HasiB-
HOCTi MOXITUBOCTI OOMiHY JJaHUMH MiXK JIBOMA By3JlaMH B BU3HAUYEHHUH MPOMIXKOK 4acy) i paaiycy
riepeayi MoBiJJOMIICHHS.

3anpornoHOBaHO BUKOPUCTOBYBATH Ipad)oBi MOJIEITi 115l BU3HAYEHHS! HAJTiTHOCTi CEHCOPHOT MepexKi,
i, SIK HACJTIIOK, BU3HAYEHHS ONTUMAaJIbHUX NTApaMeTpiB poOovoro LUKITY ceHcopiB. [pumycTumo, mio
TOMOJIOTisl MEPEKi MOJICITIOETHCS BUMAIKOBUM TEOMETPHYHIM rpadom. Bumnaakosuii TEOMETPHHHI
rpad 3 nMapaMeTpami m i r OymyeTbes IUTSIXOM pOBMlH_IeHHH Ha TUTOIIMHI (BI/Il'[aI[KOBI/IM YUHOM |
He3aJIeKHO OJIVH Bil OTHOTO) M BEPLUMH i JOJABAHHIM peOep Midk THMU BEPLUMHAMM, SIKi 3HAXOAATHCS
Ha BiJICTaHi He OuTbllie I OMH BiJl OAHOr0. MOJIEeIOBaHHS CEHCOPHUX MEpEeK TaKuM rpadoM BBa-
JKaeThesl OUTBII MPABIONOAIOHUM, HiXK BUTIAJKOBAM rpadom. Cepei reoMEeTpHUYHUX rpadiB BUALIAIOTH
Baknmeuil migknac - Unit Disk Graphs (UDG-rpadm) (puc. 5). V Takomy rpadi, po3milieHoMy B
EBkutiioBiit rmoniyHi, pedpo Mixk JBOMa BEPUIMHAMHM iCHYE, SKIIO EBKITIIOBA BiJICTAHb MK LIUMU
BepLUMHAMU MeHLLe a0o JopiBHIOE 1. SKII0 BepLIMHM PO3MOAIIeH] Ha MIOLMHI BUMTAAKOBUM YMHOM i
He3aJeKHO ojIHa Bil ouoT, To Takuii UDG-rpad HazuBaeTbes BunaakosrM UDG-rpadom [24].

3anponoHoBaHo BUKOpHcTOBYBaTH BHmnaakosuit UDG-rpad G = (M,R), ne M - MHOXHHA
BepIIIMH, R - MHOKMHA pedep, Y IKOCTi MOelTi JIJIs aHali3y ceHcopHoT Mepexi. [IpumycTrmo, 1o
pebpa BUMaIKOBOr0 reOMEeTPUYHOTO rpady adCoMOTHO HaiiHI, OCKIIBKH Y JTAaHOMY BUMAKY, HE
PO3MIIAJalOThCsl MUTAHHS, MOB'A3aHi 3 3aTyXaHHAM CHUTHAJY, iHTepdepeHLicto, eKpaHyBaHHIM
toio. HaniliHicTh BepuiMHu rpady (IOCTYMHICTh CEHCOpA) MOXKHA BU3HAUUTH 32 (GOPMYJIOO:

p=1-8T N
ne S - cepenHiii yac mepeOyBaHHs CeHCOpa B HEAKTUBHOMY CTaHi BIPOIOBK poOoyoro uukiy; 7 -
nepioJ (IOBXKKMHA) poOOYOro LUKITY.

3a3HaunMMoO, L0 HAAIMHICTH CEHCOopa p € MOHOTOHHO crajaro4oro (DyHKIEr Bij pajuiyca
nepeaadi r:
n>nrn=pn)<pr). 2)
Kinekictb pebep y rpadi (m) Mae npsiMo MponopLiiHy 3a1eXkHICTh BiJ pajiyca nepeaadi.
1 >ry = mn) >mr,) . 3)
B 3aranbHOMy BHAi 3aJauy onTHMi3alil HaAIHHOCTI CEHCOPHOT Mepeki MOXKHA NPEACTABUTH
HACTYMTHUM YHHOM [24]:

R(G(n.m(p), p(S)))—> max(5) , (4)

Jie 11 - BaroBuii koeillieHT BapTOCTI (HAAIMHOCTI) By3Jla CEHCOPHOT MepexKi.
BukoprcTOBYIOYH HaBe/ICHI BUILLE BIACTHBOCTI, OTPUMAEMO:

r=argmax,cq, R(G(n, m(r),p(r))) , ()

ne Q, - MHOXKHMHA JIOMYCTUMHUX BiJICTaHEl Ui # MK By3JIaMH CEHCOPHOT Mepexi.

B nesxux Bumaakax JOLITBHO OOMEXKHUTH MaKCUMAallbHY KiJIBKICTh BepIIWH y rpadi yepes
cneuudiky nporokoinis MAC abo iHTepdepeHitito.

3anponoHOBaHWI METOA AOCIHIKeHHS HaAiMHOCTI 3 BUKOpHCTaHHAM BunaakoBoro UDG-
rpada 3a70BOJIbHSIE€ OCHOBHAM BHUMOT'aM MOJISJIFOBAaHHS HAJIMHOCTI MOOITBHUX MEpexk Ta, K
HACITiJIOK, I03BOJISIE BU3HAYMTH ONITHMAaJIbHI TapaMeTpy po60Y0ro LUKy CEHCOPIB.
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5. BucnoBku

TeneMeauuHi CUCTEMHU BiNOBiIalOTh CyYaCHUM TEHJICHLIISIM PO3BUTKY HaJaHHS MEIMYHUX

MOCIYT Ta pealizyloTh 3ac00aMH TeJeMeUUHHX KOMIUIEKCIB BOXKIIUBY (DYHKIIIIO BiJICTEXKYBaHHS
0i0JIOTIYHUX TIOKA3HUKIB Y PEKUMI PeasTbHOTO Yacy B pi3HUX cdepax MeIUIMHH Ta CIIOPTY, 10
BKa3Yy€ Ha aKTyaJlbHICTh 3aJ1a4 PO3POOKH TeJIeMEUUHOTO KOMIUIEKCY aBTOMAaTH30BAHOTO KOHT-
ponto. JlaHuit KOMITIEKC JTO3BOJIMTh BUMIPIOBATH i30METPUYHY CHUJLY, HAMPYTY i pO3Cia0iieHHs
M'SI3iB B pEXKHMIi PeasbHOTO Yacy, 3 OTJIsly Ha pUTM JUXaHHS, apTepiajbHUNA THCK | HACHYCHHS
OpraHizMy KUCHEM, a TAKOX MoxKe OyTH 3JaTHUM BECTH 3alluc, epeaBatH i 30epiratu indpopma-
Hito. Y 1aHOMY KOMIUIEKCI MPOMOHYETHCS BUKOPUCTOBYBATH CEHCOPHY MOOITIbHY HATilIbHY Mepe-
ky crannapry IEEE 802.15.6 sik nocuthb HafiiiHuit 6€31pOTOBHIA 3B'SI30K, 1O MiATPUMYE BETUKHIA
Jiana3oH LIBWAKOCTEW Mepenadi JaHuX, 3a0e3revuye YOTUPUPIBHEBY ayTeHTHUQIKaLilo mnegadi
JIAaHWX Ta LUTICHICTh OTpUMaHoT iHdopmailii.
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