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Jnapsi 4eMy XHPYpPrd MOTYT CaMOCTOSITENIbHO 3aHUMAThCsl TOPaOOTKOW T'OTOBBIX MHCTPY-
MEHTOB, & CTOMAaTOJIOTHU-CO3/1aBaTh MEPCOHATIbHbIC HAMPABIAIONIUE HHCTPYMEHTHI IS 3a-
IIUTHI 3JI0POBBIX 3yOOB OT MOBPEXKICHHUM MPHU TTPOTE3UpOBaHMH [1].

2. Ilpomesuposanue u umnianmayus: 3D-iedath MO3BOISIET OBICTPO M TOYHO CO3/a-
BaTh MPOTE3bl U UHIUBUAYaJbHbIE WMILIAHTHI, YUWUTHIBasi aHATOMUYECKUE OCOOCHHOCTH
MAlMEHTOB, YTO 3HAUYUTEIHHO MOBBIIIAET UX 3()h(HEKTUBHOCTH U CHIKAET PUCK OTTOPKEHUSL.

3. Obyuenue u obpazosanue: TPEXMEPHOE MOICTUPOBAHUE TOMOTAET BOCIIPOM3BECTH
IIUPOKHUIA CIIEKTP MATOJIOTUM, YTO TO3BOJISIET CTYICHTaM JIETaIbHO Pa300paThbCsi B CIOXKHEH-
IIMX CTPYKTYpax OpraHu3Ma, 4ero HeBO3MOXKHO JOOUTHCS U3ydas IByXMEpHbIC CHUMKH [2].

4. ®apmayeemuka u paspabomka nekapcme: aJAUTUBHAS TIe4aTh MO3BOJISET BBITYC-
KaTh NEPCOHAIN3UPOBAHHbBIE JIEKAPCTBEHHBIE CPE/ICTBA 10 HOBBIM pelEeNTypaMm.

5. Buoneuams u mrkanesas umdceHepus: IEPCIEKTUBHOE HAMPABJICHHE, TO3BOJISIOIIEE
CO3/1aBaTh UCKYCCTBEHHBIE TKAHU U OpraHbl U3 OMOMATEPHUAJIOB C LIEIbI0 BOCIPOU3BEICHUS
OpPraHNUYEeCKUX TKaHEeW U opraHoB [3].

6. Heonamanoeus: 3D-medaTth moMOraeT Mpu CO3JaHUU THUIPOJMHAMHUUYECKoro (aH-
TOMa HOBOPOXKJIEHHOTO, YTO MO3BOJIET YCIEUIHO PEealu30BbIBaTh CUCTEMY YIIPABICHUS C
HEHPOKOHTPOJJIEPOM Ha OCHOBE HMMHUTAI[MOHHBIX HCCIIEOBAaHHM W YCOBEPILEHCTBOBATh
paboTy HeOHATATBHBIX HHKYOATOPOB.

TexHonorus TpexMepHOH MeyaTy 3a MocjeIHUE To/bl CTajla 3HAYMMbIM WHHOBAIMOH-
HBIM MHCTPYMEHTOM B COBPEMEHHOW MEIUIIMHE, OTKPHIBASI IIMPOKHE BOSMOXKHOCTH I HH-
JTUBHTy aJT3alMH MEAULIMHCKUX WU3/IeNUi, MOBBIIIECHNUS TOYHOCTH MPOLEAYp U ONTUMH3ALNUN
BOCCTaHOBUTEJBHBIX MpoLecCOB. PaccMOTpeHHbIE HampaBieHUs] IPUMEHEHUsT aVIUTUBHOTO
MPOU3BOCTBA-OT XUPYPTrUUECKOro IJIAHUPOBAHUS M MPOTE3UPOBaHUS 0 OHOMNeyaTu U He-
OHATOJIOTUU-CBUIETENBCTBYIOT O MHOTO(DYHKIIMOHAILHOCTH M MacIITaOHOCTH JAaHHOTO TOJI-
xoaa. MHTerpanus MeXIUCIUIUIMHAPHBIX 3HAHUHM U TIOCTOSIHHOE COBEPILIEHCTBOBAHUE MaTe-
puasioB U MeTonoB 3D-medatd CoCOOCTBYIOT JaJbHEHIIEMY PpACHIMPEHUI0 €€ POJu B
3IpaBOOXPaHEHUHU.

Takum o0pa3oM, pa3BUTHE U BHEAPEHUE aJAUTHUBHBIX TEXHOJIOTUH MMEET BBICOKUMN
MOTEHUHUAN ISl TpaHChOpMaui TPAAUIIMOHHBIX MEIULIUHCKUX MPAKTUK, YIyUIIEHUS Ka-
YyecTBa JKM3HHM MAallMeHTOB W CTUMYJUPOBAHUS HAyYHBIX UCCIENOBAaHUN B 0OJACTH Meau-
LUHBI 1 OMOMH)KEHEPUH.
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TEXHOJNOINnA OTCINEXUNBAHUA U AHATIU3A CHA PEBEHKA

M. A. JIro6aBuna, H. P. ’KypasJes, E. I1. EBcTurneesa, T. A. ®poaoBa

Tambosckutl 20cyoapcmeeHHblil meXHUYeCKUll yHugepcumen,
Poccuiickas ®@edepayus

Paspabomano npunosicenue, exmovaroujee cucmemy MOHUMOPUHSA U AHATU3A CHA MAAOEHYd,
6 YenaxX ONMmuMU3AYUU PeXNCUMA CHA U YIVYUIeHUS KA4eCcmed OJICU3HU Kak peDeHKa, max u
pooumens. B ocnoge npunodicenus 1exicum KOMNIEKCHbI N00X00, 00beOUHAIOWUL PYyYHOU 6800
OQHHBIX 0 OHEBHOM CHe C ABIMOMAMUUPOBAHHBIM HOYHBIM MOHUMOPUHSOM.
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TECHNOLOGY FOR TRACKING AND ANALYZING A CHILD'S
SLEEP

M. A. Lyubavina, N. R. Zhuravlev, E. P. Evstigneeva, T. A. Frolova
Tambov State Technical University, Russian Federation

An application has been developed that includes a system for monitoring and analyzing
infant sleep in order to optimize sleep patterns and improve the quality of life of both the child and
the parent. The application is based on an integrated approach that combines manual data entry
on daytime sleep with automated nighttime monitoring.

Keywords: application, child, sleep, sensor, Arduino.

KauecTBO M KOJIMYECTBO CHA BBICTYMAIOT OJJHUM M3 HauOojiee 3HAUYMMBIX XapaKTepH-
CTHK OOIIEr0 COCTOSHMS 370pOBbsi HOBOPOKAEHHOro. CHCTEMaTHYECKOE HEIOChINIaHUE upe-
BaTO CEPbE3HBIMH IMOCIEACTBUAMH, BKIIIOYAs HApYILIEHUsI 3MOLIMOHAIBLHOrO (hoHa, ocialiie-
HHE 3aIUTHBIX (YHKIMIA OpraHu3Ma U TpyIHOCTH ¢ (POKYCHPOBKOW BHUMAHUS [1].

ITo cratuctuke, okono 15-20 % HOBOPOXKIEHHBIX — BHICOKOUYBCTBUTEIbHBI U UMEIOT
npo0seMbl co cHOM. JIJist pelieHus TaHHOH MpoOsIeMbl IpeaIaraeTcsi co3/1aTh KOMILIEKC A1
OTCJIeKUBAHUS CHA PeOCHKA, KOTOPBIN MOMOKET AEP>KaTh MO/l KOHTPOJIEM 3/I0POBbE MIIA/ICHIIA.

HudopmanmonHas 9acTe NMpuiIokeHHs Obuta peanm3oBaHa Ha si3bike Kotlin B cpexme
Android Studio. ITporpamma pa3zaeneHa Ha HEKOTOPbIE MOAYJIH, TJ€ KaXIbI U3 HUX UMEeT
cBor (DyHKIIMM ¥ KOMITOHEHTHI. OCHOBHAsI akKTUBHOCTh MainActivity OTBedaeT 3a ymnpaniie-
HME HaBUTaIMEN MEXy SKpaHaMU, a TaKkKe KOOPAUHUPYET paboTy CeKyHIoMepa U Taiimepa.
Tpu cneumanm3upoBanHblX pparmenta TimerFragment, StopwatchFragment u StatsFragment
00€eCreunBaOT JIOTHYECKYIO PaboTy Mexay (DyHKIIMOHATBHBIMU OJIOKaMU TaiiMepa, CeKyH-
JoMepa U rpapika COOTBETCTBEHHO.

Jns XpaHeHHs JaHHBIX HCIOb3YyeTCs ONTHMMU3UPOBAaHHAs CHCTEMa YIPABICHUS
SleepDataManager, o6ecneunBaroliee CTPYKTYPUPOBAHHOE COXpaHEHHE HH(pOpMalUu C
TPyIIIMPOBKOM IO JTaTe 3alUCEN O CHE.

B ocHOBe AaHHOTO MPUIIOKEHUS JIEKHUT HEKOTOpas KOMOMHAIMSA — Py4YHOrO cOopa MH-
dbopmaruu 1 uHGOPMAIIIH, [TO1aBAEMOI aBTOMATHU3MPOBAHHOM cucTeMol. bonbiyro yacth
(YHKIMOHAIBHBIX PEIIEHUH NMPUHUMAET amnapaTHas yacTh, (GUKCUPYIOIIAsi MOMEHT Mpooy-
KIeHUsT peOeHKa, TPIIIOKEHNE Ke (PYHKIHMOHUPYET OJaromaps BCTPOCHHOMY CEKYHIOMEpPY
u Taiimepy. IlepBblii oTCe)XUBaeT BpeMsi CHa peOeHKa, 3allyCKaeTcsl U OCTAHABIIUBAETCS C
MOMOIIBIO YYaCTHsI allapaTHOro MOAyJsl. Bpems, cHiTOe ¢ cekyHIoMepa mocie mpekparie-
HMs paOOThl, 3aIUCHIBAETCS M 3aHOCUTCS B 0a3y JaHHBIX sl JayIbHeHIIero ananusa. Murer-
PHPOBaHHBINA TaliMep, KOTOPBIA cpabaThIBaeT mocie MmpolyskaeHus pebeHka, HeceT B cebe
(YHKIMIO OIOBEIIEHHs B3POCIOr0 O HEOOXOAMMOCTH IOBTOPHOTO YKIaJblBaHUsA. Bpems
TaiiMepa OTpeIeNseTCs] B COOTBETCTBHU C (PH3HOIOTHYECKUMH HOPMaMH peOeHKa.

C6op nHpopmanum peannzoBas Ha 6a3ze miatdopmsl Arduino U BBITJISIUT CIETYIOLMM
00pa3oM: JaT4MK JBMKEHMsI, BCTPOEHHBIM B MaTpac, Ha KOTOPOM JIEKUT PEOEHOK, IPOU3BO-
JIUT COBMECTHYIO PabOTy C JaTYMKOM 3BYKa U CO3/1a€T OJHY U3 BO3MOKHBIX BapHaLlUii — ycu-
JICHHOE JBMKEHHE WM HEOOJIBILIOE JBMKEHHE U BBICOKOYACTOTHBIN 3BYK MHTEPIPETUPYIOTCS
KaK MPHU3HAK MPOOYKICHUS MIIA/ICHIIA.

ArmmapartHasi OCHOBa COCTOUT U3 Tpex Mmoaynein. Moayns MPUG6050, BeicTynaromuii B
poM akcenepoMeTpa U rupockona. Mopayisib HENPEPHIBHO OTCIIEKHUBACT KaXKA0€ IBHKCHUE
MJIQJICHIIA, B TOM YHCJIE€ IOKAUMBAHUS MM aKTUBHBIE MEpEeMEIeHUs, (PUKCHPYS €T MOJI0XKe-
HME 10 0csM X, ¥ U z. CucTeMa MHTEpPNPETUPYET MEPEMELICHNS] B CUTHAI O MPOOYKIECHUH
pebeHKa 1 oChIIaeT YBEAOMIICHHE B MOOMIBHOE MPHIIOKECHHUE.
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Mopyne ESP8266 obecnieunBaeT nepeiady pasjmuHOIO poja AaHHbIX, B HAaIlIeM ClTy4yae
JAHHBIX O COCTOSTHMM CHA, MEXIY YCTPOWCTBOM M MOOWJIBHBIM IPUJIOKEHUEM. JTO OCYIIE-
CTBUMO OJ1aroziaps BO3MOXKHOCTHU MojAepKKu rpotokona WI-FI, a Takke opranuszanuu no-
TOKOBOH TEepeaun TeIeMETPUIEeCKONH HH(POPMAIK O COCTOSIHIH peOeHKa B pealbHOM Bpe-
MEHHU Ha YCTPOWCTBA POAUTEIIEH.

Harank KY-037 npenHa3HadeH Ui IOCTOSHHOTO MOHHUTOPHHTA aKyCTHYEeCKOTo (oHa
psiioM ¢ pedbenkoM. MHpopmarust 31ech noipasaessieTcss Ha BBICOKOMHTEHCUBHBIN LITyM WU
MaJIOMHTEHCUBHBIE 3BYKH, HICHTU(DUIMPYS UX U CPAaBHUBASI C YCTAaHOBJICHHBIMU IIOPOTOBbI-
MU 3HA4YEHUSAMH, TPU MPEBBILIEHUH KOTOPBIX MPOMCXOAUT T'€HEpalMsl CUTHAIN3ALOHHOTO
cooOImIeHus, cofiepkaniee B cedbe nHpOpMAIIHIO O MPOOYXKICHNH peOeHKa, iepeIaBacMoe Ha
MOOUIIBHOE MPHIIOKEHHE.

[TomyyaeMble NaHHBIE AKKyMYJUPYIOTCSI M CHCTEMATU3UPYIOTCA mpuiioxkeHueM. Ilo
UTOraM HeJlesid U Mecsla (POpMUPYETCs IeTalbHasi CTaTUCTHKA, KOTOPasi COMOCTABIISAETCS C
HOPMAaTUBHBIMU TOKa3aTeNsAMU. B ciydae BbISIBIEHHS yCTOMUUBOIO OTKJIOHEHHS B MEHBIIIYIO
CTOPOHY, CHCTEMA T'€HEPUPYET NEPCOHANU3UPOBAHHBIE PEKOMEHAALNH 110 TUTUEHE cHa. Ecin
K€ aHAJIN3 MTOKA3bIBACT KPUTHUYECKUE HAPYIICHHS, IPUIOKEHUE HACTOSATEIILHO COBETYET 00-
paTuThCs 3a KOHCyJbTalMen K crnenuanucty. OOlas cxema alropuTMa Ipe/CTaBlIeHa Ha
puc. 1.

Nonssoeatens
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Puc. 1. Obmas cxema pabOTHI IPOTPAMMHO-ANIIAPATHOTO KOMILIEKCa

B wutore pa3spabarbiBaeMbIii KOMIUIEKC TpEJIaraeT IEJOCTHBIM TEXHOJIOTHYECKHMA
MOJIXOJ K PELIEHUI0 MpoOJieMbl IeTCKOTO cHa. VHTerpamus py4Horo BBojAa, aBToMaTHye-
CKOI'O MOHUTOpPHUHIA H AHATMTUYIECCKOM 06pa6OTKI/I AAaHHBIX MPEAOCTAaBIACT POAUTCIIAM
MOIIHBIM WHCTPYMEHT [JIsl MPUHATHS OOOCHOBAHHBIX PELICHHM, CIOCOOCTBYS CO3TAHHIO
ONTUMAJTBHBIX YCIIOBUM JUTSl 3J0POBOTO PA3BUTHS MJIAJICHIIA.
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