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OBIIASI XAPAKTEPUCTHUKA PABOTbBI
AKTyaJbHOCTb _TeMbl. CTpeMuTenbHOE pa3BUTHE HHGOPMALMOHHBIX TEXHOJIOTHA,

MacITabHOE UCIIOIb30BaHNE BBIYNCIUTENBHBIX MaIIHH, KOMIUIEKCOB, CHCTEM M CEeTeH, a TakKe
HX DJICMEHTOB M YCTPOHCTB B Pa3iIMYHBIX OTPACIAX SKOHOMHKH IO3BOJIHIIO TEIEMEAUIIMHE
MOTY4YHUTh HIMPOKOE pacrpocTpaHeHue B MeauIrHe. C 3T0H TOUKH 3peHHs BaXXHOCTb BHEAPEHHS
CHCTEM HOANEPKKH MPUHSATHS MEUIIHCKHUX PEIeHHH B chepe TeTeMeHUIIIHBI C KaXKIbIM T0JI0M
Bo3pacraeT. Pa3nuuHble HHTEIUIEKTyalbHble HOCHTEeNnH, poOOoThI-xupypry, Internet of Things
(IoT) m Tak Ha3pIBaeMble TEXHOJOTWH fusion NPeIOCTaBISIOT MIMPOKHE BO3MOXKHOCTH IS
MarHOCTUKH 3a00JIeBaHUi, COKpAILICHUS] MEAUIIMHCKUX OLIHOOK, OBICTPOro 0OMeHa JTaHHBIMH C
MalUEeHTaMH TTOCPEACTBOM CETEBOM CBSI3H, a TaKKe A1 MOHHUTOPHHIA M KOHTPOJSA yXoja 3a
OOJILHBIMH.

Uro6bl Hu30€KaTh BBIMICYKAa3aHHBIX CIOXKHOCTEH, pa3IMYHblE KOMIIAHMH BCETO MHpa
Ipe/UIaraloT MHOXKECTBO penieHui nHpopMmanuonHsix texHonoruit (MT). Ho rmaBueni nx
HEJOCTaTOK — paboTa B aBTOHOMHOM pekuMe. Ha cerogHsmHui [JeHb HE CYIIECTBYET
HHCTPYMEHTa, 00ECIIEUNBAIOIIEr0 MOJHOE B3aMMOAEIHCTBHE 3THUX YCTPOHCTB M HPOTPAMMHBIX
nakeToB B cooTBeTcTBUY ¢ uaesmu loT. Takum oOpazom, pa3paboTka TeIeKOMMYHHUKAIIHOHHOM
CHCTEMBI MOAJEPKKH TIpoIiecca JedeHHs MeTaboandecKux 3a0oieBaHUM, KOTOpas yTydIIUT
KHU3Hb OOJNBHBIX, SBIAETCA AaKTyalbHBIM W BOCTPEOOBAHHBIM  HCCIIEIOBATEIBCKHM
HAaIPaBICHUEM.

KoponaBupycHasi 601e3Hb CMOTJIa Ha JIIMTEIBHOE BPeMs HApYIIUTh €CTECTBEHHOE TEUCHNE
KN3HU. DTa HAMAcTh MO HaHECEHHOMY YIIepOy M CKOPOCTH PAacIpOCTPaHEHUsI CTana JUlsl BCEro
MHpa NPUINHOM MHOTHUX CMepTeH, CaMOM3OIIMU U Y)K€CTOUEHHS MPOTHBOAIHIEMHIYECKUX
npaBwI. MUpoOBast SKOHOMHUKA MTOHECA OONbIINE MaTepHAIbHbIE YOBITKH.

Puck 3apaxenus nangemueid Covid-19 Beime 1uist TeX JTr0eiH, paboTy KOTOPBIX HEBO3ZMOKHO
OpraHM30BaTh JUCTAHIMOHHO. JTOT PHUCK YBEIWYMBACTCA [UIsl Bpadel, 3aHUMAIOIIUXCS
JIe4eHHeM OOJIBHBIX KOPOHAaBUPYcOM. UHCIIO 3THX Bpadeil M Tak HAMHOTO MEHBIIE, YeM YUCIIO0
Bpadeil, HeOOXOUMBIX ISl JICUSHHUS B YCIOBHAX pacTyIero yncia 6ompHBIX. Bo Beex cTpanax
MHpa Bpaueil pa3HO# creruanu3anuy o0ydanu oOCITy)KHBaTh MAalMEHTOB C KOPOHABHPYCOM.
HecmoTpst Ha yka3aHHBIE Mephl, OOJE3HB PACIpOCTPAHANACh W CPEeAW MenpabOTHHKOB, B
pe3yibTaTe 4ero YHCIO JICYAIlero IepcoHalla COKpaTHioch. KopoHaBupyc co BceMu ero
MIPOSIBJIEHUAMH elle GoJIblile 060CHOBAT HEOOXOJUMOCTD Pa3BUTH TeJIEKOMMYHUKAI[MOHHOM
CHUCTEMSBI, TOAZiepKUBAIOIel IPOLIeCC JTedeHus”.

O0BbEeKTOM HCCJIEI0BAHUS SIBIISIOTCS TEJICKOMMYHHUKAIIUOHHBIC yCTpOﬁCTBa " TCXHOJIOTHUH,

pa3nuyHble TEIeKOMMYHHMKALMOHHBIE CeTH, ycTpoiicTBa loT, TeXHOIOrMH M HMHCTPYMEHTHI,
WCIIOJIb3YEeMbIC B CHCTEME MOJIICPKKU POIIECCa CETEBOTO JICUCHUSI.
Lean u 3aaaun padoTsl. Llens muccepranuu - pa3paboTaTh CETEBYIO CHCTEMY MOICPIKKU

npouecca JiedeHuss Ha 0Oasze 0T ¢ HCIOIB30BaHHMEM TEIEKOMMYHHMKALMOHHBIX CETEBBIX
TexHosorui n rexHonoruit FPGA.

Jnst TOCTYOKSHUs TOCTABJICHHOU Iienu ObLIM cOPMYIMPOBAHBI M PELICHBI CIEAYIOIINe
3a/1a4H:



1. HWccnenoBarh, mNpoaHaIM3UpoBaTb U OLECHUTH pasznuuyHele WT  pemenus,
MOJJIEP’KUBAIOINE JUCTAHIMOHHYIO AMarHOCTHKY U CETEBOE JIe4eHHE METabO0IMYeCcKUX
3aboneBaHui.

2. Paspaborate OuONMMOTEKy OOMEHa M MONOJHEHHS MEIUIMHCKUX JAHHBIX B CETH
yerpoiicts IoT Ha 6a3e miatdopmbl Xamarin.

3. Pazpaborats ponennockon [oT, moanep kxuBarOmuiA IPOIECC AUCTAHIMOHHOTO JICUCHHS.

4. Paspaborars crenuanu3upoBaHueiii mporeccop RISC, pabotarommii B ¢dopmare
IpOOHOTO TpEeACTaBICHUsS YHCEN, KOTOPHIH TPEeAyCMOTPEH JUIS MOBBICHUS TOYHOCTH
MEIMLHMHCKUX pacuéToB.

5. Pagpabotath  ceTeByl0  AMAJOTOBYI0  TEIEKOMMYHHKAI[MUOHHYIO  CHUCTEMY,
MIOJIJIEP>KUBATOIIYIO JIeYeOHBIH IpoIecce.

MeTtoabl nucenaeaoBaHus. B nuccepTanuu NCHonb30BaHbl TEOPETHIECKHE U TPAKTUUECKUE

CPEe/CTBA OIpEIeIeHHs] CTPYKTYphl TEJIeKOMMYHHMKAIIMOHHBIX M BBIYMCINTEIBHBIX CeTel,
metoasl [oT, Texaonorun FPGA, Mmozxenu u MmeTos! pa3paboTKu HH(PPOBBIX YCTPOHUCTB.
Hayunasi HoBu3Ha. B pesynbrare uccnenoBaHus ObUIM MOJTy4YEHBI CIEAYIOIINE HayqHbIE

Ppe3yIbTaThL:

1. Pa3paboTaH MHCTPYMEHT AJsl YTEHUS MEAWIMHCKUX AaHHBIX ¢ ycTpoictB loT mms
Xamarin Framework.

2. Paspaboranpl apxuTekTypa H opraHu3amus cetn [oT TeleKoMMYHHKAIIHOHHOM
JTMAJIOTOBOW CHCTEMBI, TTOIJICPIKUBAOIICH JTe4eOHBIH MpoIiecc.

3. PazpaboTaH MeTOA CHEIHAIN3HPOBAHHOTO BH3YalbHOTO HMHCTPYMEHTapHs UL
MEIUIIMHCKON CQepHl.

4. Pa3paboTaHbl W peanu30BaHbl HOBBIH (opMar ApoOHOTO NPEACTaBICHHS YHCE,
apupmMeTndeckoe Jorudeckoe ycrpoicto (AJIY), HeoOX0aMMOe TSl BBITIOTHEHUS OTIEpaIiid ¢
YHCIIaMH, TIPEJCTABICHHBIMUA B JpOOHOM Qopmare, crienuain3npoBaHHslii npoueccop RISC,
comepxkamuit st AJIY, U cneuuanusupoBaHHAas CHCT€Ma, IOBBIIIAIONIAS TOYHOCTb
MEIUIMHCKUX pacuéToB.

5. PaspabotaHsl (GopMynasl apupMETHUECKMX Omepanuid Hajg JApOOHBIMH YHCIAMH,
aJlanTHPOBAHHBIE JJISI ATNTapaTHOHN peai3aIiiy.

6. Paspaboran u wucnonHen ¢Qonengockon IoT, mommepxuBaromuii  mporecc
JUCTAHIIMOHHOTO JICUEHHSI.

IpakTHyeckas 3HAYHMOCTL W BHeJIpeHHe PaloThl. Pe3ymbraThl IuccepTaluyl MOTYT

INPUMEHATHCA MIPU aBTOMATU3AlMU IpOLiecca JIEYEHUs pa3IndHbIX 3a00JeBaHuUi, a TaKkKe MpH

BBIOOpE TEXHOJIOTHI U pa3padOTKe apXUTEKTYPhI APYTUX TEICKOMMYHHUKAI[IOHHBIX IIPOEKTOB.
Pe3ynbraTel paboThl OBUTH HCIIOIB30BAHbI M BHEAPEHBI:

° ¢douenmockon 0T, MmOAAECPKUBAIOIIMNA TPOIECC AUCTAHIIMOHHOTO JICUCHHS,

pa3paboTaHHBIN U pealn30BaHHBINA B AuccepTaiy, B ¢peBpare-mapre 2022 roga

MpOMmIENT  COOTBETCTBYIOIIWE HCIBITAaHWS B  IPOIECCe ANUCTaHI[MOHHOTO

MEIUIMHCKOTO OCMOTpa M TOMAEPKKM JIeYeHHUs IalUeHTOB MEIMLHCKOIO

neHTpa «AmpTMen» W TOKazald Xopomyk paboTy. MeaWnuHCKUI IEeHTp

«AnpTMen» ucnonb3yet pazpaboranHsiii poreHmockon [oT ¢ anpens Tekymiero

rojia 1Jsl OKa3aHUsl AUCTAHIIMOHHOM MEAMIIMHCKON MOMOINY MaleHTaM IEHTpa.
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PazpaboranHass B JauccepTalid CETEBas JUAJIOTOBas CHCTEMa IOAICPIKKH
neuyeOHoro mpoiiecca, METOJ CHEeUaATU3UPOBAHHOTO BU3YaJIbHOTO
WHCTPYMEHTAPHSI U aITOPUTM BBIOOPA TIOAXOISIINX YCTPOWCTB JJIT MOHUTOPHHTA
HEOOXOJMIMBIX JTAHHBIX CHUCTEMBI OHJIaWH-KOHCYNIbTHpOBaHus [0T mo neucHHIo
3a00s1eBaHU OBUTM MPUHATHI MEIUIIMHCKUM LIEHTPOM «AJIBTMe», B YaCTHOCTH,
JUIL peaii3alliil CHCTEM CETEBOTO JICUCHUS METa0ONMYEeCKUX H BHPYCHBIX
3a00J1eBaHH;

e  pa3paboTaHHBIC METOJBI U HHCTPYMECHTANBHBIE CPEACTBA OBUIM HCIIONB30BAHEI B
mporiecce pa3pabOTKH apXUTEKTypsl W BBIOOpAa TEXHOJOTMH HOBOHM BepcHUU
npoekta kommanuei «Meno Dt Dm». B 4acTHOCTH, MpeIJIOKCHHBIE B
JUCCepTalliyl  anmapaTHble pelIeHus A oOydeHHs U 3amycka Mopenei
HCKYCCTBCHHOTO WHTEIUICKTAa OBUTH BHEIApPEHBI KoMmaHueil «MeHwo Dit DM» ¢
LENBI0 COKpAIleHUs] BPEMEHH, 3aTpayMBacMOro Ha 3alpoc IpU  3aIycKe
HCKYCCTBEHHOTO HHTEIJUICKTa MUKPOCEPBHCOB;

e  pa3paboTaHHBIC METOIBI H HHCTPYMECHTANBHBIE CPEACTBA OBUIN HCIIONB30BAHEI B
Iporecce ONpeleeHNs] TEeXHOJIOTHH Npu peanusanuu mnpoekra «\VWaveware»
kommanueii «JIOM EB XVT3 AT»;

e  pa3paboTaHHBIC METOJBI U HHCTPYMCHTANBHBIC CPEACTBA OBUIH UCIIONB30BAHbI B
xoze peanm3anuy pasnungHbIX mpoekToB OO0 «Beb IIpomkekrey». B wacTHOCTH,
MIPUMEHEHHEM DPa3pabOTaHHBIX B IUCCEPTALMU MPHHIHUIIOB apXUTEKTYypPBl CETH
IoT, a Taxke BBIOOPOM OC30MACHBIX CETEBBIX BEO-TEXHOJOTHI M TEXHOJOTHA
pa3paboTKi MOOMIIBHBIX WHCTPYMEHTOB OBUIM pEaln30BaHBI MHOTOYHCIICHHEIE
mpoekThl. [IpearaeMpie B qUCCEpTAIMH anlapaTHBIC PELICHUS IS OOyUeHUS U
3aIrycKa MoJielieii HCKYCCTBEHHOTO MHTEIIIEKTa ObUIH MPUHATHI U BHeApeHB OO0
«Beb IpomKeKTe» ¢ 1eIblo COKPAIeHUs] BpeMEHH, 3aTpayiBaeMoro Ha 3ampoc
MIPH 3aIyCKe UCKYCCTBEHHOTO HHTEIUICKTa MUKPO CEPBHCOB.

HuccepranuonHass paboTa OCYIIECTBISIIACH B PaMKax HAyIHO-HCCIIEAOBATEIbCKUX U
Y4e0HO-METOIMIECKUX paboT, MPOBOINMEIX Ha Kadeape KOMIbIOTepHBIX cucteM u cereit (KC u
C) HITYA.

JloCTOBEPHOCTL  HAYYHBIX MOJ0KeHWH. JlOCTOBEpHOCTh HAYYHBIX  IOJIOKEHUH

MOATBEPK/I€HA TPHUHATOW METOAOJOTHEH MCCIEeOBaHUs, TEXHOJOTHAMH MHPOEKTHPOBAHHS
UCIIOJIb3YEMBIX CETEBBIX M BBIYUCIUTENIBHBIX IUQPOBBIX YCTPOUCTB, pa3pabOTaHHBIM
HWHCTPYMEHTOM, a TAK)K€ PE3yJIbTaTaMH UCIIBITAHUI U TIPUMEHEHUS.

OcHOBHBIC OJI0KEHHSI, BLIHOCHMBbIC Ha 3ammuTy. Ha 3ammry BhIHOCATCS clexyrolue
Hay4HBIE TT0JIOKEHHUS:

1. Apxurexktypa u opraHusauus |0T ceTH TeleKOMMYHUKAI[MOHHOM CHUCTEMBI,
Ho/Iep>KUBaroLIeH 1edeOHBbIH Iporecc.

2. IHCTpyMeHT JUIsl CYMTBIBAHUS MEMIIMHCKHUX AaHHBIX ¢ ycTpoicTs [oT.

3. Crennanu3upoBaHHBI BH3yalbHBIH HHCTPYMEHTAIBHBIH METOA Ul Pa3UYHBIX
MEINIUHCKHX 001acTel.



4. Cepsep 0a3bl TaHHBIX, HEPABEHCTBO MOIIHOCTH M IIPUCIIOCOOJICHHBIE AN ammapaTHOM
peanuzauuy GopMyIIbl apuPMETHUECKHUX ONepaliii ¢ JPOOHBIMU YHUCIAMH.

5. Hossrit popmaT 1yt mpecTaBieHus APOOHBIX YUCe U pazpadotanHoe st Hero AJIY.

6. HoBslit dopmar npencrapineHus ApoOHBIX uuces, AJIY 1 BBHIIOMHEHHs Olepanuii ¢
YHCIIaMH, TPEICTaBICHHBIMUA B APOOHOM (opmare, crienuaan3upoBaHHsiii npoueccop RISC,
comepxammit ot AJIY, ¥ chenuanM3MpoBaHHAs CHCTEMa, IOBBIIAIONIAS TOYHOCTD
MEIMLHMHCKUX pacuéToB.

7. ®onenpockon loT, nmoanep:xuBaronuii mporece JUCTaHIIUOHHOTO JICUEHUS.

Anpodanus padorbl. OCHOBHBIC HAayyHbIE M HPUKIAJHBIC TOJIOXKECHUS M PE3YIbTaThl
JUCCepTallMi JOKJIAIBIBANUCh U 00CYXAanuch Ha: MeXAyHapoaHoil koHdepeHimu «XXVII
International Scientific and Practical Conference — International Trends in Science and
Technology» (Bapmasa, ITonbia, 2021r.); MexayHapoaHbIx KoHpepeHimsax «Science and
Tehnologies Convergence Conference» (2018, 2019rr.); MexayHapoaubix koHdepernusx CHO
EI'Y (2016, 2017rr.); exxeronusix koHpepennusax HITY A (2016-2020rr.); HaydHBIX ceMHHapax
kadeapsr KC u C HITVA (2017-2022rr.).

Hy6ankanun. OCHOBHBIE IIOJIOKEHHS JAWCCEPTAIl[MM OIyOJMKOBaHBl B JBEHAALATH
HAaYYHBIX CTaThsX, CIIUCOK KOTOPBIX MIPEACTABICH B KOHIIE aBTOpedepara.

CTpykKTYypa M 00beM auccepTanuu. Jlpccepranus cCOCTOMT U3 BBEICHUS, YETHIPEX IJIaB,
3aKITIOUEHHsI, CIIICKA KMCIIOJIB30BAaHHON IuTeparypbl 3 148 HanmMeHOBaHUIT U 7 MPUIOKESHH.

Pabora Bximrowyaer 62 pucyHka u 6 Tabiuu. OOmuii 00beM paboThl cocTaBisier 176 cTpaHHMII.
Jluccepranust HanMcaHa Ha apMSHCKOM SI3BIKE.

OCHOBHOE COJEP)KAHUE PABOTbI

Bo BBeeHMH 000CHOBaHA aKTyalbHOCTh TEMbI JUCCEPTALUH, CHOPMYIHPOBAHBI LENb U
OCHOBaHHE 33/1a4 MCCIIEOBAHNs, IPE/ICTAaBICHBI HayYHAs! HOBU3HA, MPAKTHYECKasl IEHHOCTh
OCHOBHBIE TT0JIOXKEHHSI, BHIHOCHMBIE Ha 3aIlUTY.

B niepBoii ri1aBe NpeacTaBiIeHbI CYLIECTBYIONIEE COCTOSIHUE U TSHACHIIMU PAa3BUTHS CUCTEM
MOJJIEP>KKH CETEBBIX JICYEOHBIX MPOLIETYP.

B oOmacth TeIEMEAMLIHHBI C KOKABIM TOJIOM pacTéT BaXHOCTb BHEIPECHHS
aBTOMATH3UPOBAaHHBIX CHCTEM, CIIOCOOCTBYIOIIMX IPUHATHIO MEIUIHHCKUX PELICHHH.
PaznmuHble WHTENNEKTYalbHBIE HOCUTENH, poOoThI-xupyprH, Internet of Things (IoT) m Tax
Ha3bIBaeMble TEXHOJOTHH fusion MpenoCTaBiAIOT MIMPOKHE BO3MOXKHOCTH UISL JIMATHOCTUKH
3a00J1eBaHM, COKPAIIICHUS] MEUIIMHCKUX ONMIMOOK, OBICTPOTO 0OMEHA JaHHBIMH C MAI[HCHTAMHU
MOCPEICTBOM CETEBOM CBSI3H, @ TAK)KE JJII MOHUTOPHHIA U KOHTPOJIS YX0/a 32 GOJIbHBIMU.

B coBpeMEHHOM Mupe CYIIECTBYET MHOXXECTBO METOJOB pa3padOTKH MOOMIBHBIX
npuiokeHuil. TpagulMOHHBI HOAXOA — 9TO HANHMCAaHWE HATHBHOrO (COOGCTBEHHOTO)
HPHIOKEHNUS JUTsd Kaxaoi miatdopmsl. Hanpumep, npunoxenue ms i0OS - swift umu Object-C,
npunoxenue it Android - C++, Java wiu Kotlin, npunoxenne s Tizen- C++ unmu C# u
npwioxenne st Windows - C, C++, C# wmm Java. Kpome Toro, CymecrByroT
KpoccriathopMmenHbie (peiiMBopku pa3paboTku, Takue kak React Native, Xamarin u Native
Script.



VYuauteiBast orpoMHbIe IpeuMyniecTBa Xamarin Framework, cucreMHoe npunoxeHue Oyzner
paspaboraHo B kpocciuiaTgopmenHoi cpene Xamarin.

OOBIYHO omepanuy ¢ JIPOOHBIMH YHCIAMH BBIIOJNHSAIOTCS B (OopMaTre cO CKOJb3smiel
3arnToi, B KOTOPOM:

* IPEeMyYIIEeCTBAMH SIBIISTFOTCS OOJBINON IMana3oH U MPOCTOTA BHIMOIHEHHS ONEPALUii;

* HEZOCTaTKOM SBIISIETCS HEBO3MOXKHOCTH TOYHOTO MPENCTaBICHHUS IEPHOANIECKUX
npobeii, nanpumep, 1/3=0,(3), 1/7=0,(14 257), u3-3a dero omepauusi CpaBHEHHUS BBITOJIHACTCS
HEKOPPEKTHO.

DTy 3a1a4y MOKHO PEIIUTb IPOTrPaMMHEIM CITOCOOO0M, OTIPEAENUB CIICIHAIBHYIO CTPYKTYPY
JUISL XpaHEHHs 4Hcel B ApoOHOM (opMmare W yCTAHOBUB JUIS 3TOH CTPYKTYpHI apH(MeTHUECKHE
orepanuy. C MX MOMOINBIO y)kK€ MOKHO HAIHCATh MPOTPaMMYy, KOTOpPas BBITOJIHUT TOYHBIE
pac4érsl.

OpHAKO 3TOT BapHAHT HE MOXKET OBITh OKOHYATEIBHBIM PEIICHHEM HPOOIEMBI, IIOCKOIBKY
IIPU OTIPE/ICNICHUH HOBOM CTPYKTYPHI C IOMOLIBIO IIPOrPaMMHOTO OOECIedeHHs] HE0OXO0IUMO
TaKkKe MEPEONpPEAeIUTs BCE NPOCTEHIINEe apU(PMETHUECKHE OINEepanud. ITO yxKe OyayT
OTZENBHBIE METOMBI, IPUMEHEHNE KOTOPHIX 3aiMET OOJIbIIIE BpEMEHH.

Hcxons U3 BBINIECKAa3aHHOTO, NIPEAIATacTCs amnmaparHas peanu3anus, TO ecTh pa3paboTka
Iporeccopa, KOTOPBIi OyJeT NMETh BO3MOXKHOCTB IPEJCTaBILITh YHCia B IpoOHOM (opmaTe 1
COXpaHATh HX B PETHCTPAX - HEKHUI COMPOIIEccop (CO-Processor).

Bo BTopoii raase mpeacraBiieHa pa3paboTKa HEOOXOIUMBIX JJIEMEHTOB CETEBOM
JINAIOTOBOW CHUCTEMBI, ITOJIIeP KUBAIOIICH JIeueOHbIH Iporiecc.

DOHEHIOCKOI MIHPOKO HCIOJB3YETCs Ul NMPOCITYIINBAHUS 3BYKOB, BOSHHKAIOLIUX INPU
paboTe HEKOTOPHIX BHYTPEHHUX OPTaHOB YesloBeKa (JIErKue, CepLe), a TakKe IPH ONpeaeIeHHN
apTepHalbHOrO JaBieHus. DOHEHOCKON MO3BOJSET BBIBISITH W JUArHOCTUPOBAaTh MHOTHE
3a00JeBaHMS M  HapyIICHHs, TaKue Kak IHEBMOTOPAKC, ITHEBMOHHSA, CepJeyHas
HEJI0CTaTOYHOCTh, OCTpast aCTMa, XPOHUYECKHI OpOHXUT, sMpu3eMa JIETKUX U T. 1.

BO MHOTMX CEJIbCKHX MEIUIMHCKUX IEHTpaxX HeT paboTarolux Ha mecte Bpayeil. OHu
MPEOCTABISIIOT MEIMIMHCKUE YCIYTH TalUeHTaM depe3 HMHTepHeT. bojblioe 3HaueHue B
JMCTAHIIMOHHOM JIeYeHHH OyaeT UMeTh (OHEHIOCKOT, O3BOJISIOUINN TUCTAHIMOHHO CIIBILIAT
3BYKH HEKOTOPBIX BHYTPEHHUX OPraHOB MaleHTa. JleTanu3upoBaHHbIe YPOBHH (HOHEHIOCKOMA
MIpe/ICTaBIIeHbI Ha pHC. 1.

ITnarpopma Xamarin mMO3BOJSIET CO37aBaTh HOBBIE OHONHOTEKH C BO3MOXKHOCTBIO
IpPOrpaMMHUpPOBAHHs C HYJIS, @ TAK)Ke MOPTHPOBaTh B Xamarin OMOIMOTEKH HATHBHBIX SI3BIKOB
POrpaMMHPOBAHUS B ONIEPALIMOHHON CHCTEME.

K cuactelo, mis s3bIKa HpOrpaMMupoBaHHs Java B omepaunoHHoit cucreme Android
(HaTMBHBIH s3bIK omepannoHHON cucteMbl Android) ects 6ubamnorexa Samsung Health SDK,
KOTOpAast TI03BOJISICT CYUTHIBATH JIAHHBIC O 3I0POBbE TTOJIHb30BATEIS.

[TockosbKy OQUIMANBHON NOKYMEHTAMM HEIOCTATOYHO JUIsl BBIMOJHEHUsS KaKoi-110o
paboThl Ha UX OCHOBE, TO B pPE3yJbTaTe IIYOOKUX MCCIIENOBaHUN ObUT pa3paboTaH alropuTM,
KOTOPBI MOKHO MCIOJIB30BaTh Ul YCIEUIHOTO HMOPTUPOBAHUS OMOMHOTEK - 0€3 M3MEHEHUs
6a3zoBoro koja. PazpaboTaHHBIIT aITOPUTM MPEICTABICH Ha PHC. 2.
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Puc. 1. Yposnu cucmemet loT ¢honendockona

’ Create Visual Studio “Android Bindings Library (Xamarin}” project ‘

v

’ Add vour * jar™ files to the Jars folder of the project ‘

v

From the jar file project properties select the build action
(typically EmbeddedJar)

!

From the project properties select the target framework

|

Edit the EnumFields.xml, EnumMethods. xml, and Metadata.xml
m Transforms folder of the project as needed to resolve the
conflicts caused by converting the java classes to C# classes

The xml files contain comments that describe how to modify them

'

Build the project

Puc. 2. Jar 6ubruomexu Android, arcopumm nopmuposanus C #
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Ha 6a3e miardopmbr Xamarin pazpaborana u peannsoana MKM-HealthData 6ubnuorexa
Ut cOopa 1 pacIuieielIeHHsT MeIUIIMHCKUX JaHHBIX narueHTa B cetd loT-ycTpoiicTs.

V3BECTHO, YTO KaKI0C PAlMOHAIBHOE YHCIO X MOXHO IMPEICTABHTH Yepe3 Mapy LEeIbIX
gucer (M, N), Tae M - YUCITUTENb YKUCIa X=m/n; N — 3HaMeHaTeb. ClieA0BaTe bHO, IPeLTaracTcs
MPEJICTABUTh YUCIIa B UX APOOHOI hopme B (hopmarte, peCTABICHHOM Ha PHC. 3, TIICc B IEPBOM
OuTe coxpaHsercs 3HAaK 4MCha, B crenyromem 31 Ourte - gHcIUTeNb, B HOCASAHUX 32 OUTax -
3HAMCHATEJIb.

sign numerator denominator

1 kit 11 ka B2k

Puc. 3. [pobnwiii popmam

B Tperbeii riaaBe npejacraBieHa apxuTekrypa cetd 10T cuctembl ceTeBoi MenIUIMHCKON
nojaepkku. Ha puc. 4 npencrasieHa gorudeckas kapra cereBoid apxutekrypsl [oT.

Datziase Server Spplicatan Serear wWw'nh Serecr

SO B hesh

fer 'm

Puc. 4. Apxumexmypa menemeduyunckoui cemu E-treat 10T
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[IpencraBieHHbIE B IPOEKTE CEPBEPHI MOXKHO Pa3MECTHUTH B IBYX BapHaHTaX: Ha TPEX Pa3HBIX
CepBEPHBIX KOMIIBIOTEpPAaX MIM Ha OJHOM (HU3MYECKOM CepBepe, Ha KOTOpOM OyayT
MIPeIOCTABIICHBI TPH yciIyrH. Eci BEIOpaH NepBbIi BAPHAHT, TO IS KXKJOTO CepBepa CO3/1aeTCst
BO3MOJKHOCTb OTAENBHOM HAaCTPOMKM, KOTOpas JdaeT cepBepaM BO3MOXKHOCTh HAMIYUIINM
00pa3oM BBIIIOJNHATH HOpeAbsBIAeMble TpeOoBaHus. Hiske NpHBEIEHB PEKOMEHIyeMbIe
HACTPOUKH JJIsI KKIOTO cepBepa.

CepBep 06a3bl JaHHBIX OYJIET XPaHUTh JaHHBIC O 370POBbE MALEHTOB, IIEPEAABACMBIE U3 CETH
loT.

Urto0s1 He ObUTO TIEperpy3Ku 0a3bl, HEOOXOIUMO BBITIOIHUTD CIIEAYIOLIEE YCIOBHE:

<L &)
rJie L - KOJM4YecTBO 3aIpOCcoB Ha CEepBEp B SAUHUILY BPEMEHH; L4, - MAKCHMAIBHOE KOJTHIECTBO
3alpocoB, KOTOPBIE cepBep 0a3bl JaHHBIX MOXKET OOCIY)KMBAaTh B €MHHILY BDEMCHH:

L= B-C,- D.- E, )

rie [ — mnocrosHHas; (, - anmapaTHas MOIHOCTh cepeepa; D, - 3(pdexTuBHOCTH
CIPOEKTUPOBAHHON CXeMBbl 0a3bl AaHHBIX. ClleIyeT OTMETHTh, YTO HA 3Talle MPOCKTHPOBAHUS
0a3bl TaHHBIX HEOOXOIMMO COOJTIOIATh HOPMaJTbHBIE (POPMBI CTPYKTYPBI, TIIATEIHHO BBITOIHATH
cTon0en HHACKCAINH, T.K. 3TO OKa3bIBaeT OONBLIOE BIUSHUE Ha BpeMs 00paOOTKH 3apocoB; E,-
3¢ peKTHBHOCTH BEIOPAaHHOTO THITA Oa3bl JaHHBIX.

[Tockonbky usmensts D, u E, mocne 3amycka nporpamMMbl CJIOXHO, @ C MOMEHTa 3amycKa
MPOrpaMMBbl  KOJIMYECTBO TMOJIb30BATeNiel YBEIMYMBAeTCS W30 JHS B JIeHb, a 3HAYMT,
YBEJINYUBACTCS M KOJMYECTBO 3allPOCOB B EIMHUIY BPEMEHH TaKOKe, TO M3 pa3pabOTaHHBIX
¢opmyn (1), (2) craHOBUTCS OYEBHIOHBIM, YTO HEOOXOAMMO YBEIHYHTH MaKCHMAlbHOE
KOJIMYECTBO 3alPOCOB, KOTOpBIE CepBep 0a3bl MOXKET OOCTY)KMBaThb B CIUHHILy BPEMEHH,
TO3TOMY HEOOXOMMO yBENUUHUTE () .

Cucrema TOANEPKKH JHMCTAaHIMOHHON NUAarHOCTUKU M JIYEHHs 3a0oJieBaHMIl JOIDKHA
OTBEUaTh CIEAYIOMINM OCHOBHBIM TPEOOBAHMUSM:!

e JOJDKHA OBITH CO3JaHA TaKas CHCTEMa, KOTOPYI0 MOXKHO JIETKO OOHOBISTH B
COOTBETCTBUH C MOCIIETHUMH MEAUIIMHCKUMH HOBOCTSIMH, YTO MO3BOJIUT YIy4IIUTh
KaueCTBO JICYCHUsI al[IeHTOB,;

® CHuCTEMa J0JDKHA UMETH BBICOKYHO TOYHOCTbD.

HeobxomuMo pa3paboTaTh Takylo CHCTEMY, KOTOpast MAaKCHMAJIFHO YIOBIETBOPHUT PEIICHHE
BBIIIEYKA3aHHBIX TPOOIEM.

Jlyumium penieHneM 3THX MpoOiieM OymeT co3laHue CHenUaIu3MpOBaHHOTO BHU3YalIbHOTO
HHCTPYMEHTAIBHOTO CPEACTBA JUISI MEJUIMHCKOH cgepsl, KOTOpOe II03BOJIUT BpadaM C
HOMOIIbIO TIOHATHBIX BU3YaJbHBIX OJIOKOB ONHUCHIBATH CXEMBbI JICUCHUs U OOHOBISITH HX B
Oymymem. Ha puc. 5 moka3aHbl peKOMEHAyeMBIe CTPYKTYpHl OJIOKOB BH3YaJlbHOTO
MHCTPYMEHTAJIBbHOTO CPEACTBA.
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Puc. 5. CTpyKTypHI OJIOKOB BH3YaJIbHOTO HHCTPYMEHTAJILHOTO CPEJICTBA.

Pa3paGoTaHHbI BH3yaJlbHBIII MHCTPYMEHT OyIeT NepeBOJUTH IPEICTABICHHBIC CXEMBI
nedeHus B KoJ Python, KOTOpHIi BEI30BET COOTBETCTBYIOMNE (DYHKIINH OJIOKOB IPEICTABICHHOMN
CXEMBI JICUCHNS, Pa3paboTKa KOTOPHIX OyIeT BEIOIHEHA HaMH.

ITporpaMmpl, HOPEACTABICHHBIC BH3yaJIbHBIM HHCTPYMEHTOM, IIPEACTaBIAT COOOM
Structured Data, koTopble OyIyT HaMH HCIIOIB30BaHBI I 00y4YeHHs] MOJAENN HCKYCCTBEHOTO
MHTEJUICKTa U U1 BU3yallbHOTO HHCTpyMeHTa Intellisense.

Mopens HOMOXKET BpadaM IicaThb 3¢ GeKTHBHBIE CKPHIITHI, IT0JICKa3bIBasi T¢ OJIOKH, KOTOPHIE
MOJKHO HCIOJIb30BaTh, & TAKXKE CIIy4aH, KOTOPbIC HEOOXOIUMO YYUTHIBATh, U T.I.

PexoMeHayeTcsl HPUMEHATh pa3pabOTaHHYI0 CHCTEMY B JHUCTAHIMOHHOM JICUCHHU
KOpOHaBHUpYCa.

[lo xomy BBHINONHEHHS OHCCEPTAMOHHOW pPabOTHl OBUT pa3pabdoTaH alXrOPUTM BHIOOpA
MOAXOMAIINX YCTPONCTB ISl MOHUTOPHHTa HEOOXOUMBIX NaHHBIX cucTeMsl [oT mpu cereBoM
nedeHn 3a00JIeBaHui, OJIOK-CXeMa KOTOpOTro pUBEIeHa Ha puc. 6.

Pazpaborannsie popmyinsr (3)-(14) onpenenstor GpyHKIUN, UCTIONIB3YyEMbIE B aITOPUTME!

1. OnpenemuM (YHKIMIO OLEHKHM CTENEHH aBTOMATH3AllMH W3MepeHus (f) DaHHbIX m

yCTpoicTBa d CIIEYIONIM 00pa3oM:

f:MxD—{0123], 3)

rae

w

, Korpa yctpoiicTBo m usMepsieT AaHHbI d U
npepocrasideT APl wiau SDK g1 nostydyeHus sTux
JlaHHBIX.

2, Korga yctpoiicTBo m usMepsieT gaHHble d, HO

He UMeeT BO3MOXXHOCTHU COXPAaHATDh JaHHbIE WU
nepeAaBaThb UX APYTUM YCTPOUCTBAM, OCHOBHAs
WX 4YaCTb — 3TO MeXaHUYeCKHe TpaJUIMOHHbIEe
flm,d) = HW3MepUTEJIbHbIE YCTPONCTBA. “)
1, KorgaycTpoiicTBo m usMepseT JaHHble d, HO He
“MeeT BO3MOXXHOCTU COXPAHATDb JaHHbIE WU
nepeAaBaThb UX APYTUM YCTPOUCTBAM, OCHOBHAsI
WX 4YaCTb — 3TO MeXaHUYeCKHe TPaJUIMOHHbIEe
HU3MepuTeJbHbIe yCTPOUCTBA.

0, Korga ycTpolicTBo m He usMepsieT AaHHbIe d.
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Puc. 6. Bnok-cxema ancopumma gvibopa ycmpotuicmes 10T
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2. Onpenennm GpyHKIHIO X, KOTOpas BO3BPAIIAET METPUKY JAaHHBIX M BO BCe
ABTOMATH3UPYIOLINE YCTPOUCTBA | - TO paspsiga CICAYIOMNM 00pa3oMm:

X :Mx{01,23} | JD', ©)
ieN
riae
X(mi)= |J {d}. (6)
deD; f(m,d)=i
3. Omnpenenum Gynkimio Y, KOTOpas BO3BPAINAET BCE JaHHBIE, KOTOPHIE YCTPOICTBO d

ABTOMATH3UPYET B | - OM paspsijie CIEAYIOMNAM 00pa3om:

Y:Dx{0123} > M, 7
ieN
rae
Y(di)= | {m}. 8
meM; f(m,d)=i
4. OmnpeneniM (QYHKIHIO §, KOTOpas BO3BPAIaeT METPUKY HaHHBIX M B yCTPOHCTBO
MAaKCUMAaJIbHO BO3MOKHOM aBTOMAaTH3alUU | - TO paspsana cienyrmuM oopazom:

g:M > JD', 9)
ieN
rue
g(m)=X (m.max(f (m,d))). (10)
5. Onpemennm QyHximio Z, KOTOpas BO3BPALIAeT BCE TE JIAaHHBIE, METPHKY KOTOPBIX
yerpoitctBo 0 aBTOMaTHU3HPYET B CaMOM BBICOKOM MOPSJIKE aBTOMATHU3ALMU ITHX
JaHHBIX CIIEYIOIINM 00pa3oM:
Z:D> M, (11)
ieN
rae
2(d) =Y (d.max(f (m.a))). (12)
6. Onpenenum dynxuuio H crenyonmm oGpazom:
H:MxD' —{01}, (13)
rae
H(m,d) 0 if deg(m), u
T it deg(m). a4

13



B_4eTBepToOii _ri1aBe IMPEACTaBJICHbI peajiu3anusd U IMMPUMEHCHUE CHUCTEMbl NOAACPIKKHU

MpoLecca CETEBOTO JICUSHUS!.

3amaga 610Kk0B I0oT cocTouT B TOM, YTOOBI JaTh BO3MOXKHOCTE C TIOMOIIBIO CXEMBI JICICHHS
peryIupoBaTh paboTy JaTINKOB MOHHTOPUHTA TAIIMEHTA, KOJTMIECTBO H3MEPEHHH B TEUCHHE THS
U UX BpeMs, a TAkKe CIUTHIBATH PE3yIbTaThl 3THX U3MEPEHHH.

VHCTpYMEHT A CUUTHIBAHMS MENUIMHCKUX JaHHBIX ¢ ycrpoiicte loT ycmemHo
MOPTHPOBaH B Xamarin. OTO 03HA4aeT, YTO 000N AOCTYN K AaHHBIM O COCTOSHUH 30POBBS
Tereph TOCTYIeH B MpIIIoXKeHUIX Xamarin 11t Android u i0S.

WHCTpyMEHT A7l YTeHHs MEIUIMHCKHX AaHHBIX ¢ ycTpoiicTB loT ycranoBmen B Nuget
Package Manager, T.e. OH IOCTyIeH GECIUIATHO BCEM pa3paboTYHMKaM, KOTOPbIE 3aXOTST €ro
HCIIOJIb30BaTh, MO CIEAYIONIEl cebuike: https://www.nuget.org/packages/MKM-HealthDataSDK/.

3amaueit 10T donHeHgOCKONA SBISETCS JOMOTHEHHE TEIEMEUIIHBI YCTPOUCTBOM, KOTOPOE
MO3BOJIUT TAIMEHTY HOAKIIOYAaTh (OHEHIOCKON K CBOEMY YCTPOMCTBY, MO3BOJSS Bpady
JUCTAHIIMOHHO CIBIIIATh 3BYKH paOOTHI BHYTPEHHHX OpPraHOB TarueHTta. Pa3zpaboraHHOE
YCTPOKCTBO AOIDKHO OBITH MPOCTHIM B COOPKE, M3TOTOBJIEHO M3 IIMPOKO PACIPOCTPAHEHHBIX U
CXOJJHBIX MaTE€PUAJIOB, YTOOBI OHO OBUIO JOCTYITHO BCEM JIIO/ISIM, HE3aBUCHMO OT UX (PHHAHCOBBIX
BO3MOXKHOCTEH M MECTOIOJIONKEHHS, M IIOBBINIAJO PABEHCTBO CpPEAM HYKAAIONIUXCS B
MEULMHCKOM 00CITy)KMBAaHUHY, Jejasi MEAUIMHCKYIO TOMOIIb JOCTYITHON JUTSl JTIOJeH B pa3HBIX
JacTAX MHpA.

B mponecce paboTsI ObLIH anpoOHPOBaHBI PA3INYHBIE METOIBI AT CO3JaHMsI OKOHYATSIILHON
Bepcun 10T ¢QoHeHgoCcKOma, KOTOPBIH MOXET 3alHCHIBaTh 3BYKH HEKOTOPHIX BHYTPEHHHX
OPTaHOB YEITOBEKA.

Auroput™ nsrorosieHus 10T goHeHIOCKONA CIeAyIONIHIL:

» Otpesatb TpybKy ¢doHeHAOCKOMNa A0 TOW 4acTu, rae OHa pas3BeTBAseTcA Ann
coefiMHeHWA C YLWHOWN TpybKOoW.

» TlomecTUTb MUKPOQPOH, MOAK/IOYEHHBIN K YCTPOWCTBY NauMeHTa, mnepes,
OTpe3aHHOM TPpybOKOM 1 3aKpenuThb ero.

Ilpn wncnonb3oBaHuM pa3paboTaHHOTO (POHEHIOCKONA CIEAYeT HCIOJB30BaTh TOJIOBKY
aKyCTHYECKOTO (POHEHIOCKOMa JuIsi OOHapyXEHHs 3BYKOB HEKOTOPBIX BHYTPEHHHX OPraHOB
gyenoBeka. Ha phIHKe NpencTaBiIeHBI pa3MYHbIE MOJENH aKyCTHYECKHX (DOHEHJOCKOIOB,
KOTOpBIE PA3INYAIOTCS MO aKyCTHYECKON YETKOCTH, JOCTYITHOCTH, YAOOCTBY M HaJJEKHOCTH.

10T donenmockon 0OBIMHO OOHAPYKMBAET 3BYKH opraHm3Ma, HaumHas ¢ 20 'm. Yacrora
cep/ieuHbIX nrymMoB - oT 20 1o 150 I'u. OOIuenpHHATO, 4TO YaCTOTa 3BYKOB JIETKHX HAXOAUTCS B
nuarnazone actot 50...2500 I'n, a 3Byku Tpaxen moryt gocturats 4000 [,

BonpmmmHCTBO MUKPO(OHOB, HCIOIB3YEMBIX CETOAHS, 0COOEHHO MHKPO(OHBI HAYIITHUKOB,
perucTpUpyIOT 3ByKH ¢ 4acToToil Beime 200 I'u. Mcmonmb3oBaHWe 3THX MHKPO(QOHOB OyaeT
03HA4aTh, YTO MBI HE 3aIlIChIBAcM 3BYKH cepaneduenus. [1o3TomMy ObLT HCIONB30BaH MHKPOGOH
Lavalier, koTopblii 3anuchIBaeT 3ByKH, HaukHast ¢ 4acToTsl 20 1. YToGHI IPUKpEnHTh MUKPO(OH
Lavalier k orpe3zanHoii TpyOke (OHEHIOCKOMa, ObUIa ynalieHa ero IOKpBIBAoIIas ry0ka
UCIIONIB30BaH OYMa)kKHBIH CKOTY JUIsl TePMETHYHOTO KPETUICHUSI MUKPO(OHa.
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Pa3paGoraHHass cuCTeMa MOXET HCIOJB30BaTh  Pa3MYHble KOMMYHHKAIHOHHBIC
iathopMel, Takue Kak TexehoHHsle 380HKH, VOIP u npunoxenus aas oomeHa ¢aiimamu. s
3¢ (HeKTHBHOTO HCIOJIB30BAHUS PEATH30BAHHOIO YCTPOWCTBA MEXKIY MALMCHTOM H BpayoM
MOJKET COCTOSITBCSI BUICO3BOHOK, BO BpeMsi KOTOPOTO Bpay MOKET MOJICKa3aTh MALUCHTY, Ky/a
YCTaHOBUTb (POHEHIOCKOI M KaK UCIPABUTH €r0 MOJIOKEHUE, €CIIM OHO HEBEPHO.

ITporpammHOe oGecrieyeH e yCTpoiicTBa MaleHTa TAKKe UIPaeT BaXKHYIO POJIb, HAIIpUMeEp,
B ClIy4ae, KOrJia yCTpOWCTBO TECTHPYETCS C LIENBbIO 3aIIMCH CEP/ICYHBIX 3BYKOB Ha KOMIIBIOTEPE,
KOrJla HY)XHO MOJIYYHTh JOCTYI K HACTPOHKAaM 3BYKOBOW KapThl U OTKIIOYHTH (DYHKIIHIO
IIyMOIIOJABJICHUS BXOJHOTO 3ByKa. B HacTosimiee BpeMs OONBIIMHCTBO HPHIOKEHHI I
TOJIOCOBBIX/BH/ICO3BOHKOB TAKKE HMEIOT (YHKLMIO IIYMOIOAABICHMS, M JIHMIIb HEMHOTHUE
[peyIaraloT BO3MOXKHOCTb OTKJIFOUHTH 3Ty (YHKIMIO, YTO HEOOXOAMMO HCIOJIb30BaTh B HalIeil
cHCTEME.

PeanuszoBannsiii 10T hoHEHIOCKOM, TOISPKUBAOIIHI IPOIIECC AUCTAHIIMOHHOTO JICYCHHUS,
MpeZcTaBlIeH Ha pHC. 7.

Puc. 7. 10T ghonenoockon

Pa3paboTaHbl CXeMBI CIIOKEHHSI, BEIYMUTAHHS, yMHOKECHUS U IEJICHUS], TIpeJHA3HAYCHHBIE IS
00pabOTKN [aHHBIX, MPEICTaBICHHBIX B IIPEIJIOKEHHOM JpoOHOM ¢opmare. BrimomaHeHO
onmcaHue cxeM Ha s3bIke Verilog. Ot cxemsl o0beauHeHs! B AJIY st 006paboTku umcen,
HpECTaBICHHBIX B IPEUIOKEHHOM (opMmare.

Pazpabotan W peann3oBaH CIENUAIM3UPOBAHHBIA Tporeccop, coiepxkamuit AJIY s
00paboTKH YKces, IPECTaBICHHBIX B IpoOHOM opmare.

Taxoii crenuanu3NpoOBaHHBIN MPOIECCOP MO3BOISET MOBBICHUTh TOYHOCTH BBIUMCICHHH U
HEO0O0XOMMOCTh TaKOT'O BBIYHCIHUTEIBHOTO CPEACTBA IS CIELHM(UUSCKUX PacyeToB AO0Ka3aHO
MHOTHMH ITyOJIMKALMSIMH.

Crpykrypa AJIY 1aHHOTO CHEIHATH3NPOBAaHHOTO MPOIECcCOpa MPEACTaBIeHa Ha puc. 8.
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5 nsign
i 1
mux3
1] 1
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muxé
—_—
A B A
Y2 ged_start | xa sign
~y1 ged_reset GCD ged_ready
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L3 L3 3
¥3 Lstart A B Y3 —sfStart A B
DIVISION div_readyfi—sX3 DIVISION  div_ready —» X4
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Ya—‘{ s | Result.a | Result.b
X1(start)}—s —s¥1
X2 sl —Y2
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X4 ——s — L]

Puc. 8. Cmpyxmypa AJIY 0pobuwix uucen

OCHOBHBIE BbIBO/JIbI U PE3YJIbTATBI JUCCEPTAIIUA

OcHOBHBI€e BIBOZIBI AMCCEPTALIMOHHOM PabOTHI CIeLyIOLIHeE:

1. HUccrnemoBaHbl, NpOaHAJIM3UPOBAaHBI M OLEHEHbl pasnuunble WT pemenus ams
MOJIJIEPKKU TUCTAHIIMOHHOM JUATHOCTHKH METa0boIMuecKuX 3a00IeBaHUI U CETEBOTO
JIEYEHUS.
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htwpunpnipniiutp bu pudlionid hhjuwinnipniuubph wnnpnodwi, pdojuljut
upuwubnh Ypdwndwt, hhyuiunubtph dpnunhnwpdwi b ptwdph huljdwt hwdwnp:
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ANTRANIG JEAN MOMJIAN

DEVELOPMENT OF TREATMENT PROCESS SUPPORT
TELECOMMUNICATION SYSTEM

SUMMARY

Actuality of the Research.

The rapid development of information technologies, and the large application of
computing machines, networks/complexes, systems, computers, grids, as well as their
components and equipment in various sectors of the economy, have allowed the large-
scale use of telemedicine in medicine. From that point of view in the field of
telemedicine, the need for medical decision support automated systems is growing year
by year. A variety of smart wearables, robotic surgeons, and the Internet of Things (10T)
provide great opportunities for disease diagnosis, reduction of medical errors, rapid data
exchange, monitoring, and care control through online communication with the patient.

Metabolic diseases differ from other diseases in that they are chronic and require
constant follow-up. For example, patients have to check their blood sugar level, take
appropriate medication, follow a healthy diet, and visit an endocrinologist regularly
throughout their lives. The unregulated process of constant measurements and rules of
care leads to serious complications of the disease.

The number of people suffering from metabolic syndrome in the world is very large,
and reaches to hundreds of millions. The most common of these are heart attack, stroke
and diabetes. To prevent the complications that result from the leak of consistency,
different companies suggest various tech solutions. However, their main downside is
that they work independent from each other, and until this time there isn’t any toolkit,
that ensures the collaboration between that devices and software applications, according
to the 10T principles. For that reason, the development of metabolic syndrome diseases
treatment process support telecommunication system, is an actual and major research
direction.

Coronavirus disease was able to disrupt the natural course of life. It was a scourge
on the world with its rapid spread and caused damages, resulting in many deaths, self-
isolation, and need to tighten the anti-epidemic rules. People who were unable to work
remotely were at higher risk of getting infected with Covid-19. The risk is even higher
for physicians treating patients infected with coronavirus, who are already far fewer in
number than those needed to treat patients in the face of growing numbers. Despite these
measures, the disease was still spreading among health care providers, resulting in a
decrease in the number of medical staff. Coronavirus with all of its manifestations has
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proved the importance of diseases treatment process support telecommunication system

development.

The object of the research

The object of the research are the telecommunication devices and technologies, the
various telecommunication networks, the 10T devices, the technologies, and the tools in
the online treatment process support system.

The scientific novelty:

1. Alibrary for fetching medical data from 10T devices has been developed

for the Xamarin framework.

The architecture of the 10T network of the treatment process support
telecommunication dialog system has been developed.

The method of the specialized visual toolkit for the medical field has been
developed.

The new fractional format for representing numbers, the ALU needed to
perform operations with numbers represented in fractional format, the
specialized RISC processor containing that ALU, and the specialized
system for increasing the accuracy of medical calculations have been
developed and realized.

Database server power inequalities, and the modified formulas of
fractional numbers’ arithmetic ~ operations  adapted  for
hardwarerealization have been developed.

The 10T stethoscope that supports the remote treatment process has been
developed and implemented.

The main results and conclusions

1.

The various metabolic diseases remote diagnosis and online treatment
support IT solutions has been researched, analyzed and evaluated.

The requirements of metabolic diseases’ remote diagnosis and treatment
support dialogue systems is proposed.

Xamarin based health data exchange and replenishment library in the
network of 10T devices platform has been developed and implemented.
The remote treatment process support loT stethoscope has been
developed and implemented.

The specialized RISC processor that works with numbers represented in
fractional format has been developed and implemented, which is intended
for increasing the accuracy of medical calculations.

The treatment process support online dialog telecommunication system

has been developed and implemented. ‘
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