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AHaJIN3 KOPPEKTHOCTH paclpeiesieHHs Harpy3Ku Ha TeJIo YyeloBeKa
AHHOTAIUA

B coBpeMeHHOM 1TM(POBOM MHPE HEBO3MOXKHO TPEICTABUTH YCIIEITHYIO
KOMIIaHU10, JICITEIIbHOCTh KOTOPOU HE 3aBHCENa Obl OT COTPYAHUKOB YMCTBEHHOT'O
Tpyaa. Takve KOMITAaHUH YACISIOT O0JIBIIOE KOJTUIECTBO BHUMAHUS (DU3UIECKOMY
3I0POBBIO ¥ AIMOIIMOHATIBHOMY COCTOSIHUIO CBOMX COTPYIHHUKOB, T.K. MHBECTUIIHN
paboToaarenu B 3TH 00JIACTH HAMPSIMYIO BIUSIOT Ha IPOJAYKTUBHOCTh U PE3YJIbTaT.

OnHol U3 camMbIX PacpOCTPAHEHHBIX MPUYKUH CHUXKEHUS TPOTYKTUBHOCTH
SIBJISIIOTCS TIPOOJIEMBI C TTIO3BOHOYHUKOM, TUC(HYHKIIMH KOTOPOTO CKa3bIBAIOTCS HE
TOJILKO Ha 3HAYMMOM KOJIMUECTBE OPraHOB YEJIOBEKA, HO U OKa3bIBAIOT
CYILIECTBEHHOE BIIUSIHUE HA YMOI[MOHATILHOE COCTOSIHUE, YTO B UTOTE MPUBOJIUT K
CHUKEHUIO 3(h(PEKTUBHOCTH.

B pamkax tekyuieit paboThl pa3pad0TaH MPOTOTHUIl PEILICHNUS,
MPEACTABISAIONIUN COO0M MaT C TEH30PE3UCTUBHBIMU JTATYMKAMU JABJICHMUSI,
MO3BOJISIIOIIMIA OTCIICKUBATH PABHOMEPHOCTD PACTIPE/ICICHUS HArPpy3KH Teja
YyeJIoBeKa Ha TOPU3OHTAIIBHYIO TOBEPXHOCTh, M IPOTPaMMHOE 0OeCIieueHue JJIst
aHaJIU3a OCaHKH.

JlaHHOE perieHne MOKET OBbITh UCII0JIB30BAHO B JIMUHBIX 11EJISIX, B YUYEOHBIX U
roCyJIJapCTBEHHBIX 3aBEJICHUSIX, a TAK)KE KOMMEPUYECKUMU KOMIIaHUSIMU. JlaHHBIE,
cobHnpaemMbie peIICeHUEM, MOTYT OBITh MCIIOJIb30BaHBI B AHATMTHYCCKUX MOCIIAX,
MO3BOJISIFOIIUX TPOTHO3UPOBATH KaK MOTEHIIMANIbHBIE TTPOOJIEMBI CO 3I0POBHEM Y
COTPYJIHHUKOB, TaK U UCIIOJIB30BaTh UX JJISI KOMIJIEKCHOM OLIEHKH d(D(PEeKTUBHOCTH

COTPYIHHUKOB.
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1. UccnenoBarenbckas 4acThb
1.1. AKTyanbHOCTb TE€MbI U aHAJIN3 JTUTEPATYPhI

OnHolt M3 caMbIX PaCIpPOCTPAHEHHBIX MPUYUH CHUXKEHUS MPOAYKTUBHOCTH
SBJIAIOTCSL MPOOJIEMBbI C MO3BOHOYHUKOM, NUC(PYHKIIMU KOTOPOrO CKa3bIBAIOTCSA HE
TOJBKO HA 3HAYUMOM KOJIMYECTBE OPraHOB YEJIOBEKA, HO M OKa3bIBAIOT CYIIIECTBEHHOE
BIIMSIHUE HA SMOIMOHAIBHOE COCTOSIHUE, YTO B MTOrE MPUBOJUT K CHUKEHUIO
3 PEeKTUBHOCTH.

ITo nganueiM BO3, npumepno 1,71 Munamapaa 4enoBeK B MUPE CTPAJalOT OT
HapylieHud U OOJIe3HEW KOCTHO-MBIIIEYHOW CHUCTEMBI, MpU ITOM Ha JOMOaro
MPUXOJAUTCS OCHOBHAsi JIOJiI OOIIEro OpeMEeHW HapylieHWd M 0oJie3HEW KOCTHO-
MBIILIEYHOW CUCTEMBI.

B mocnennue roapl B JMTEpaType IIMPOKO OOCYXKIAIOCh ONTHUMAIbHOE
pabouee monoxkenue cunas. CorjacHo uccieAoBaHusM noutd y 18% HaceneHus
pa3BUBalOTCS 00U B HUYKHEW YacTH CIIUHBI B TEUCHUE KU3ZHHU.

[IpuunHol OoJiel B TOSCHUIIE SBJISAETCS CJIOKHBIM HAOOp aHATOMUYECKUX
(hakTOpPOB B JOMOJHEHUE K IICUXOCOIUATLHBIM (haKTOpaM U acleKTaM padoydeil cpeibl.
B Hay4yHBIX CTaThAX CYIIECTBYIOT MPEANOJIOKEHUS YTO COYETaHHE HEYJO0OHOTO
CUJISTYETO TMOJIOKEHUSI W/UJIM BUOpAIMM TeJla, KOTOPasi MOKET BO3HUKHYTh BO BpeMsI
BOXJEHUS Ha JajdbHUE PACCTOSIHUS, C JJIUTEJIbHBIM CTAaTUYECKUM CHJISTYUM
MOBEJICHUEM YBEIMYHMBAET BEPOSTHOCTH pa3BUTHs OoJied. BriosHe BO3MOXKHO, 4TO
JTUCKOM(MOPT WIM HU3KUN ypOBEHb KOM(OPTA, BI3BAHHBIC HEOJArOMPUSATHBIM UJIU HE
HPrOHOMHUYHBIM TOJIOKEHUEM CHJIsI, CUJITYUM TTOBEJICHUEM WM YCIOBHUSIMHU PaOOTHI,
MOTYT IIPUBECTH K KaJI00aM CO CTOPOHBI OMTOPHO-IBUTATEIHHOTO arapara.

[Ipu HapymieHusix ocaHku aePopMHUpyeTCs CKeJeT, Harpy3ka Ha CyCTaBhl,
CBSI3KHM, MBIIIIBI PaCIPEAESIETCS HENPAaBUIIbHO, U3-3a YE€TO CTPaJaeT BECh OMOPHO-
JIBUTATEJIbHBIN arlnapar, yXyAlaeTcs: peccopHasi PyHKIUsI T03BOHOUYHMKA. CHIKEHUE
(GYHKIIUU NPYKUHBI TO3BOHOYHUKA MTPUBOJIUT K CTOMKUM MUKPOTpPaBMaM T'OJIOBHOTO
¥ CIUHHOTO MO3Ta NP X0s0€e, 0ere u IPyruX IBIKEHUSIX, YTO HETAaTHBHO BJIMSET HA
BBICIITYIO HEPBHOMU NeSATEeIbHOCTH, COTIPOBOK/IAIOIIICHCS CHIDKEHHEM

paborocniocooHoctn. Kpome Toro, mpu Hanmuuuu ACPEKTOB OCAHKHM BHYTPEHHUE
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OpraHbl MOTYT OTKJIOHSITHCS OT HOPMBI TOJOKEHHUSIX U OBITh 3a)KATBIMH JIPYTUMH
opraHamMu 1 TKaHsMu. CIIMHHOM MO3T, PacloiOKEHHBIN B TO3BOHOYHHMKE, Y4aCTBYET
B OompmmHCTBE peduiekcoB. Ecnm moiokeHWe TO03BOHOYHHMKA HAPYIIEHO,
CIIMHHOMO3TOBBIC HEPBBI 3aKaThl, KPOBOOOpAIICHHE HApyIIaeTCs JHUKBOP, 4YTO
HETAaTUBHO CKa3bIBAETCS HA BCEM OPTraHU3ME.

bonb B cimHe 00BIYHO Pa3BUBAETCS B TIOJAPOCTKOBOM BO3PACTE U K MO3THEMY
MOAPOCTKOBOMY BO3pPACTy JIOCTUTaeT YPOBHS PACHPOCTPAHEHHOCTHU, CXOJTHOTO C
TaKOBBIM Yy B3pocCibiX. boiiee riy0okoe MOHMMaHUE IMOBEICHUYECKUX MEXaHU3MOB
OTBETCTBEHHBIX 3a pa3BUTHE 0OJIel B CIIMHE HEOOXOUMO YEJIOBEKY B TOM YHUCIE TS
HHQOpMHUpPOBAHUS JIEUAIIero Bpada, KOTOPHIH MOXKET Ha3HAYUTh METOJIbI
CaMOCTOSITEJIbHOM KOPPEKIIMH MAIUEHTA B TIOJIOKEHUU CHUJISL.

Haunbonee panuoHanbHBIM MOAXO0AOM B 0OOppOe ¢ mpoOieMaMH CIHUHBI
SIBJIICTCS TIPEBEHTUBHBIN TOJIX0/T, B paMKaX KOTOPOTO MOYKHO TIOJTYYHUTh JTaHHBIE SIIE
710 HACTYIUICHUS YXYyIIMIEHUH, TM00 Ha HAYaIbHBIX CTaIUSIX U BOBPEMS MPEATPUHSTH
MEpHI.

B pamkax Tekymeidl paboThl  pa3paboTaH = MPOTOTUI  PEIICHUS,
MPEACTABIAIONUH co00l MaT C TEH30PE3UCTHUBHBIMU JaTYMKAMH  JIaBJICHHMS,
MO3BOJIIONIMNA  OTCJICKUBATH PABHOMEPHOCTb paclpeesieHuss Harpy3kud Tena
YyeJoBeKa Ha TOPU30HTAJIBHYIO TMOBEPXHOCTh, W MPOrpaMMHOE oObOecredeHue s
aHaJIM3a OCAHKH.

JlaHHOE pelleHre MOXKET ObITh UCTIOJIb30BAHO B JTUYHBIX IIENISX, B YUCOHBIX U
rOCYJapCTBEHHBIX 3aBEJICHUSAX, a TaKKe KOMMEPYECKUMH KOMIaHUsSMH. JlaHHEBIE,
cobrpaemMble pEIICHHEM, MOTYT OBITh HMCIOJIb30BaHBl B AHAIMTHYCCKUX MOJICIAX,
MO3BOJISIONIUX TPOTHO3UPOBATh KAaK TMOTEHIUAIBHBIC MPOOJEMBI CO 370POBBEM Yy
COTPYIHHUKOB, TaK W HUCIOJIb30BaTh WX JJIsi KOMIUIEKCHOW OIEHKHA d(PPEeKTUBHOCTH

COTPYIHHUKOB.

1.2. KoHKypeHTHBII aHaIU3
B xope BeimonHEeHNs paboThl OBUT MPOBEIEH TIOUCK aHATIOTOB U IPOU3BEICH

CpPaBHUTEBHBINA aHATN3 pelIeHU. Pe3ynbTaThl aHann3a MpUBEACHBI B TAOHIIE.

S)



Pa3zpaboTtanHoe B xo/1€ pabOThI pelieHne o0aaaaeT NpeuMyllecTBaMu epe

KOHKYPCHTAMHU U MOJKCT OBITH KOMMCPYCCKHU YCIICIITHO.

DyHKUUA
Hcnoan3oBanue
0a3bl JaHHBIX
IIpocmotp
3arpysKeHHbIX H
HEHATPYKEeHHbIX
obOsacreid
CocraBiienue
O0TYETOB I10
NMOKAa3aHUSAM
Bo3mo:xxHOCTH
HOILIEHHS HA
TYJIOBHIIIE
Ipuioxkenus st
KOMIIbIOTEpa
Bo3mo:xxHOCTH
MOJAKJII0YEeHHs
HECKOJIbLKHX

KJIHCHTOB

IIpoekr MacTep OCaHKH Darma UpRight
+ i i -
+ - + -
+ - + +
- + - +
+ i i -
+ _ i} -

2. KoHcTpykTOpCKas 4acTb

2.1. [IpyHIMnManbHas CXeMa peleHUs

Jlns peanu3anuu peiieHus Obljia BeIOpaHa KJIMEHT-CEpBEpPHAsi apXUTEKTYpa,

T.K. OHa ITO3BOJIACT T'OPHU30HTAJIBHO MaCHITa6I/Ip0BaTI> KOJIMYECTBO KIIMEHTOB 0€3

HN3MCHCHUA JIOTHYCCKOT'O0 CCPBEPHOIO CJIOA.

Pemenue coctout u3 CJIICAyroIux JOTHICCKUX OJI0KOB:



- Kimenrt

- | 71aBHBIN KOHTpOJUIEP

- CepBep npuiioxkeHui

- Ilonw3oBarenbckoe [10

Kaxnpiii kmuenT coctout u3 10 TeH30pe3nCTOPOB, NOAKIIOYEHHBIX K
KOHTPOJIEPY, OCHAIIIEHHOMY pazuoMoaysiemM. KoHTposuiep ¢ 3amaHHoOM
MEPUOANYHOCTHIO CUUTHIBAET MOKA3aHUS JATYMKOB, C MOCIEAYIOIIEM COXPAHEHUEM
MOJYYEHHBIX 3HAYEHUW B ONIEPATUBHYIO NAMSTh U MIEPEAAYEN UX 10 PAIMOKAHAITY Ha
TJIaBHBIM KOHTPOJUIED.

['aBHBINA KOHTPOJIJIEP OCHAIICH PAUOMOJTYJIEM U UMEET (PU3ndeckoe
MOAKJIIOUCHHE K alapaTHOW YacTu cepBepa npuiiokeHui no uarepdeiicy USB.
['maBHBIN KOHTPOJUIEP XPAHUT B ONIEPATUBHON MaMITH HH(POPMAIIHIO, TOCTYHAIOIYIO
C KIIMEHTCKUX KOHTPOJUIEPOB.

Ha cepBepe npunoxenuii pazmenieHo ynpasistomiee [10 u 6a3a qaHHBIX.
Vupasistoiee [1O ¢ 3a1aHHON TEPUOJUYHOCTHIO THULIUUPYET MOITYYEHUE TAHHBIX C
[JIABHOTO KOHTPOJIIEPA U OCYILIECTBIISIET UX COXpaHEHUE B 0a3y TaHHBIX.

[Tonws3zoBaTtensckoe 11O npeaHa3HAuYEHO ISl YTEHUS U BU3yalIu3aluu JaHHbIX

n3 0a3bl JaHHBIX.



Mone3oeatensckoe MO

bas3a AaHHbIX

x
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FnNaeHLIA KOHTpONNep

R

KnueHnT 02}
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KnueHT N|

KoHTponnep

A

Maccue naTyMKoB

KoHTponnep

A

Maccue oaTynkos

KoHTponnep

A

MaccuB AaTYNKOB

Pucynok 1 — [IpyHuunuansHas cxema pemeHus

2.2. Onucanue paboThI pelIeHus
2.2.1. Anroputm paboThl KIIMEHTCKOTO KOHTPOJLIEpa
Pa3paboTaHHbIil adropyuT™ 3amucaH B MOCTOSIHHYIO aMSTh KJIMEHTCKOTO
KOHTPOJUIEpA U BBINIOJIHAETCS MPU HATUYUU MUTAHUS KIMEHTCKOTO KOHTPOJUIEpa.
- Maunmanuszanus NOpToB, K KOTOPBIM NOJKIIOYEHBI JaTYUKU
- TlonyuyeHue 3HaUY€HUI C JATYMKOB, MPEOOPA30BAHUE U 3AIIMCH JAHHBIX B
MaccuB, xpansmnuiics B O3Y KIHEHTCKOro KOHTpoJlIepa

- Ilepenmaua MaccuBa JaHHBIX IO PaAUOKAHATY HA TVIABHBIM KOHTPOJUIED



JINCTUHT MHULIMAJIM3ALUU IOPTOB

uint8_t ports[portsSize] = {A0, A1, A2, A3, A4, A5, A6, A7, A8, A9,};

for (int counter = 0; counter < portsSize; counter++) {
data[counter] = 0;
pinMode(ports[counter], INPUT);

}

[TosrygaeMbie KOHTPOJUIEPOM JaHHBIC C TATYHKOB ITOJICKAT
peoOpa30BaHUIO K MPOIICHTHBIM 3HAYCHUAM JIJIS Y00CTBA OCIICIYOICH
00paboTKH.

JIucTuHr d)VHKIII/II/I IMOJIYUYCHHA NAaHHBIX 1 HD€06Da3OBaHI/I}I

void startAnalyze() {
float path = 0;
for (byte counter = 0; counter < portsSize; counter++) {
path = (analogRead(ports[counter])); //CunTbiBaem BO BpeMeHHY0 NepemeHHY 3HaYeHuA ¢ nopTa
path /= 1023.0; //Aennm Ha pa3psaaHocTb nopta Arduino
path = 1 - path; //[ns onpegeneHuns cTeneHn HaxKaTua, BbIYMTAEM U3 NONHOW 3arpy3Ku TEKyLLee
3HauyeHue
path /= 4; //ConpoTnBneHne TeH30pe3NCTOPaA HE CMOCOBHO NOMHOCTIO YMEHbLIWTL HAaMPAXKEHUS,
Aenvm Ha 4
path *=100; //NepeBoanm B NPOLLEHTI
data[counter] = (byte) path; //3anucbiBaem B maccus.

}
delay(1000);

}

Jlns peanu3zanuu pabOThI ¢ paguoMOAyJieM Oblla UCIIOJIb30BaHa OMOINOTEKA
VirtualWire.

JIuctuHr (bVHKI_[I/II/I nepcaadu JaHHBIX YCPE3 paarOKaHaI

void startRadio() {
digitalWrite(13, HIGH); //Bknto4aem cBeTOAMOA, Ha MUKPOKOHTPO/INEepe
byte toSend[dataSize + 1]; //Co3aaem, maccus ¢ AaHHbIMUK U |ID
toSend[0] = O; //MpucsanBaem MHAETUGUKALMOHHbIA HOMEP
for (byte counter = 1; counter < dataSize + 1; counter++) {
toSend[counter] = data[counter - 1]; //3anonHAem maccms AaHHbIMK
}
vw_send(toSend, 11); //OTtnpasnsem maccvs
vw_wait_tx(); //¥aem nepeaaun
digitalWrite(13, LOW); //Facum cBetoamogs,




2.2.2. Anroput™ paboTHI TJIABHOTO KOHTPOJLIEpa

['aBHBIA KOHTPOJUIEP BHIMIOJIHSET POJIb CBSI3YIOLIETO 3BEHA MEXKTY
KJIIMEHTCKUMU KOHTpoJuiepamu u yrpasisonieM [10. Ha ném peannzoBanbl
cienytouue GyHKIINN:

- CoxpaHeHue JaHHBIX C KIUCHTCKAX KOHTPOJUICPOB TPH MOTYICHUN
panuocurHaia

- Ilepenaua nannbix B ynpasdistoinee [1O nmpu nonyuenuu 3amnpoca ot
MOCJIETHETO

JIucTuHr d)VHKI_[I/II/I IIOJYYCHHS NaHHBIX C KIIMCHTCKMX KOHTPOJLICPOB

void startListeningRadio() {
vw_rx_start(); //*aem nonyyeHuns coobuieHUs
buflen = VW_MAX_MESSAGE_LEN; //3agaem nepemeHHyt0, COAEPKaLLY0 MaKCUMasbHYIO ANHbI
coobLeHuns
if (vw_have_message()) { //Ecnu Buanm cooblueHus, 3aem noka oHO NoJIHOCTbIO byaeT nepegaHo
if (vw_get_message(buf, & buflen)) { //3anucbiBaem coobuieHns B maccus - bydep
vw_rx_stop(); //OctaHaBanBaem npuem
for (byte counter = 1; counter < 12; counter++) {
data[buf[0]][counter - 1] = buf[counter]; //CoxpaHAaem gaHHble B MaccuB
}
}
}

}

JluctuHr GyHKIIMK OTIIPABKU JaHHLIX B vipasisiroliee [10

void startListener(char message) {
if (message =="'g') { //Ecnn nonyunnu cooblueHne oT rNaBHOro KANeHTa
for (byte clientCounter = 0; clientCounter < 10; clientCounter++) { //BbiBoAMM NOCTPOYHO ABYMEPHbIi
maccus
for (byte counter = 0; counter < 10; counter++) {
Serial.print(data[clientCounter][counter]);
Serial.print(";");
}
Serial.printin();
}
Serial.printin();
} else if (message =="'c') { //KommaHaa NnpoBepKM NoaKAHOHEHUA
Serial.printin("Connected!");
}
}

2.2.3. Aaroputm paboTsl ynpasistouiero 110

VYmpasmstomee [10 Bemonuser GyHKimm:
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- IlomyueHus JaHHBIX C TIABHOTO KOHTPOJUIEpA

- CoxpaHeHue aHHBIX B 0a3y JaHHBIX

- Iloctpoenue oTueToB

Knacc ArduinoController, obecnieunBaeT BO3BMOKHOCTH paOOTHI C TJIABHBIM
KOHTPOJLIEPOM.

Knacc ArduinoConnection o6ecrieuriBacT BO3MOXXHOCTh TTOJTyYEHUS TaHHBIX.

Meton checkConnection obecriedrBaeT IPOBEPKY TOCTYITHOCTH TJIABHOTO
KOHTpOJLIEpa:

- Tlpunoxxenue ¢ momoinpto 6udaroTeku Arduino obparaercs K
TJIaBHOMY KJIMEHTY, MOCckLIas cooliienue ‘g’

- Ecnu otBet He ObuI noyYeH, xaeT S00 MULTMCEKYHT U OTIIPABIISET
3aMpoc CHOBA, €CIM TocJie 6 MOMBITOK HE ObLT MOJTYYeH OTBET, MpOrpaMMa
BO3BpAalIaeT OMHOKY

Merton carrylnfoFromClient obecrieurBaeT morydeHre JaHHBIX € TJIABHOTO
KOHTpoJuIepa u co3nanue oobekToB Ha ocHoBe POJO kimacca Report

Merton insertReportToDb obecnieunBaet 3anuck 00bekTOB Report B 6azy
JTaHHBIX
2.2.4. CtpykTrypa 6a3bl JTaHHBIX

CrpykTrypa 6a3bl JaHHBIX COCTOMUT U3 CIAEAYIOUINX TaOIULL:

chair_owner — Ta6numa ¢ uHpopMaIUeii 0 KJIMCHTE U Biaaeiblie

ATpuOyT Tun Onuncanue
chair_id INTEGER ID kpecna
owner_id INTEGER ID Brmapensna

chair_info — Tabmuia nokazanuii JaTYNKOB
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ATpuOyt

Tun Onucaunue

chair_id

INTEGER ID xpecna

date_of indication

TIMESTAMP_WITH_TIMEZONE | Bpewms cusitus

MOKa3aHuM
snumber_sensor INTEGER [Tokazanus
JTATYUKOB
owner_info — Tabimnia ¢ nHGOpMaruei o BIIaaeIbIe
ATpulyt Tun Onucanne
owner_id INTEGER ID Brnanensna
owner_name TEXT Nms
BJIAJICTIbIIA
owner_surname TEXT damunus
BJIAJICTIbIIA

TabaHua ¢
HH(popMarHeii o
KTHEeHTe H
BIae/bLEe

Tabanua
XpaHAIas
MOKA3aHHA

chair_id

chair_id

owner id

TabmHua ¢
HH(popMaLHeH o
BIajelblie

owner_id

date_of indication
snumber_sensor

owner name

OWmer_sumame

Pucynok 2 — Cxema 6a3bl JTaHHBIX
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2.2.5. OToOpakeHue TaHHBIX U OTYETHOCTh

B paspa6orannom [1O goctyreHn npocMoTp rpadukoB OTKIIOHEHUH 3arpy3Ku
JATYUKOB MO JIMHUSIM COITPUKOCHOBEHUS C TEJIOM uesioBeka. [1o ocu X oTpakeHo
BpeMs U3MEPEHHUSI, 110 ocH Y — Harpy3ka. bomblnas Harpyska Ha MpaBylo CTOPOHY

0TOOpa)kaeTcs B MOJOKUTEIBHOM YaCTH OCH Y- HaJl OCbI0 X Harpy3ka Ha JIEBYIO

CTOpPOHY - O] OChIO X.

T10easars £ Fonbty 30D/ ME LS AT

Pucynox 3 — I'paduiku 3arpy>k€HHOCTH TaTYUKOB

13



3. "nxeHepHas yacThb
3.1. AnmapaTtHble KOMIIOHEHTBI
3.1.1. Jlatuuku

OcHoBHas 3a/1a4a JaTYNKOB — CHATHE MTOKAa3aHUI TEKYyIEeW Harpy3Ku Ha
OrpaHUYEHHYI0 0071acTh. /{7151 perenus 3Toii 3a1a4u BHIOOP ObLT OCTAaHOBJICH Ha
TE€H30PE3UCTOPHBIX JaTUNKAX.

Ha MOMEHT BBINIOJIHEHUSI HAYyYHOU pabOThl B CBOOOJHOM Mpoaake ObLI
JOCTYIEH OrpaHUYEHHBIN psa mozenei. [locie neTanbHOro U3yueHus: CHUCOK ObLI
COKpalIEH JI0 IBYX MOJIEEH, MaKCUMAJIbHO MOAXOAAIIUX [0 CBOUM IapaMeTpam Jisl
peleHns MOCTABIEHHOM 3a1auu:

- RFP602

- FSR402

L5

>,
g

Pucynok 4 — BHelHuii BU1 JaTYMKOB

3.1.2. KniueHTcKuil KOHTpOJUIEp

Br10op pernienust 1151 KIMEHTCKOro KOHTPOJIJIEpa MPOU3BOIUIICS HA
OCHOBAHMH CIIEAYIOIINX KPUTEPHUEB:

- BosmoxnocThs nogkimtoyeHus 10 u 6onee 1aTunKoB

- Hanwuume Bo3MoOxkHOCTH pa3paboTku Ha si3bikax C/CH++

- Marnoe >nepromnorpebdienue

- KommaktHOCTB

- JloCcTyITHOCTB Ha pBIHKE

- IIpocrora B ocBOCHUU

- IIupokwuii BEIOOp rOTOBBIX OMOIHOTEK

- Hanpwuwme 6a3pl 3HaHUH 1 aKTUBHOT'O COOOIIECTBA Pa3pabOTIYNKOB

14



Haubonee moaxoasmmm pereHneM, yI0BICTBOPSIONINM TPEOOBaHUSM,
sBisieTcs kKoHTposuiep Arduino Mega 2560 Pro Embed (Puc. 4), koTopslii u ObL1

HCIIOJIb30BAaH B IIPOCKTC.

Pucynok 5 - Arduino Mega 2560 Pro Embed

3.1.3. 'maBHBIN KOHTPOJLIEP

[Ipu BBIOOpE rIaBHOTO KOHTPOJUIEpa OBLIM UCIIOJIb30BAHbI AHAJIOTUYHBIE
TpeOOBaHMsI, MPUMEHIEMbIE K KIIMEHTCKOMY KOHTPOJLIEPY, a TAKKE JOMOJTHUTEIIHHOE
TpeOOBaHMUS:

- Tloakmrouenue nepudepuiiHbIX MOYJIEH 0€3 UCTIOJIb30BaHUS TAHKU

- Hamuuume unTtepdeiica USB

B nensax cHMKeHUs! pUCKOB COBMECTUMOCTH ObLT BHIOpAH KOHTPOJLIEP TOTO

e MPOU3BONTEIS, YTO U KIMEHTCKUH KoHTposuiep - Arduino Uno R3

Pucynok 6 - Arduino Uno R3

3.1.4. Paguomomyin
Br160p paauoMoaysist MpoU3BOAMIICS HA OCHOBAHUH CIICTYIOIINX KPHUTCPHUCB:
- COBMECTUMOCTD C KJIMCHTCKUM M IJIABHBIM KOHTPOJIIEpaMHU
- Pabouas yactora 433 MI'11

- I[OCTYHHOCTB Ha MaCCOBOM PLIHKC

15



Pucynok 7 — Pagnomosyinb. [IpuémMHUK 1 iepeaaTyuK.

3.2. [IporpamMMHbIE KOMIIOHEHTHI
3.2.1. UnTerpupoBaHHas cpeaa pa3padoTKu

OCHOBHBIMU SI3bIKAMH Pa3padoTKu Ha miardopme Arduino ssistorest C u
C++.

bo11 mpoBenieH CpaBHUTENBHBINA aHATN3 TPEX HanboJiee PacpOCTPAHEHHBIX
MHTETPUPOBAHHBIX CPEJICTB pa3pabOTKHU:

- Visual Studio Code

- Clion

- Arduino IDE

Bri6op 0wt caenan B moas3y Visual Studio Code u nomonnenus PlatformlO,
T.K. JIaHHBIC MPOAYKTHI SIBJISIFOTCSI OECIIJIATHBIMU, UMEIOT aKTUBHBIE COOOIIECTBA
Ppa3pabOTYMKOB U MOAJIEPKKY MIIATHOPMBI HA HEOOXOIMMOM JIJIsl IPOEKTA YPOBHE.
3.2.2. Yupagsmstomee [10

[Ipu BbIOOpE SI3bIKA TPOrpaMMUPOBAHUS JIs PEATM3ALUHU YIIPABIISIOLIETO
OBLITM MCTIOJIb30BAHBI CIIEIYIONTNE KPUTEPHH:

- Hanwuwe OecraTHbIX OMOIHMOTEK M1 paboThI ¢ Tutatdopmoii Arduino

- Kpocc-mnathopMeHHOCTh

- B03MO0XHOCTB UCITOIB30BAHUS SI3bIKA JJIS JabHEHIIISH peann3auu BeO-
KJIMEHTA

- Crenenb BrajieHUS] BEIOPAHHBIM SI3BIKOM

B pesynbTaTe aHanm3a ¥ COMOCTaBICHUSI KPUTEPHUEB, I pa3pabOTKU
ynpasisiBiiero 10 6b11 BeIOpaH sA3bIK MpOrpaMMUpOBaHus Java, u OMOIMOTeKu:

- Java-Arduino Communication Library
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- Javafx

B kauecTBe HHTErpHpOBaHHOMU Cpe/ibl pa3padoTKu ObLTa BeiOpana Intellil
IDEA u pemrenue SceneBuilder anst yckopenus peanuszanuu 3KpaHHBIX
uHTEep(dEicoB.
3.2.3. baza maHHBIX

J1ia XpaHeHus JaHHBIX Obljia BhIOpaHa pesiuoHHas OecriaTHas 6asza

naHHbIx PostgreSQL.

4. 3akiroueHue

B xone nmpoBeaeHHoM paboThl JOCTUTHYTA IMOCTABJICHHAS 11€Tb U CO3J/1aH
MPOTOTHUIT PELICHHUS, TO3BOJISIONINI ONPEIeTUTh KOPPEKTHOCTh OCAHKH YEJIOBEKA, a
TaKke cCOOMpaTh TaHHBIC O JUTMTEIHFHOCTH IPEOBIBAaHUS YeI0BEKa B CUITUEM
MoJI0KeHun. Pemenue o01agaeT HU3KOU ce0eCTOMMOCTERIO M OOTaThIMHU
BO3MOXXHOCTSIMU 10 MacIlITaOUPOBAHUIO KaK B MPOrPAMMHOM YacTH, TaK U B
obnactsax npuMmeHeHus. K Takum BO3MOXKHOCTSIM OTHOCSITCSI:

- CO3I[aHI/IC MOOHJIIBHOTO MPHIIOKCHUA OJIA JIMYHOTO ITOJIb30BAHUS

WHTerpalus perieHus B CyIIeCTBYONME MPHIoKeHus Kiacca Health

Care

- Konnabopauuu ¢ npousBoauTeIsIMUA 0(hUCHOMU Meben

- HMcnonp3oBaHue TaHHBIX B KOMIUIEKCHOUW aHAUTUKE 3((HEKTUBHOCTH
COTPYTHHKOB

- Hcnonws3oBaHue y4eOHBIMU 3aBEACHUSMU TTPU TUCTAHIIMOHHOM
oOydyeHuu

- Hcnonbs3oBaHue B OOIIECTBEHHBIX MECTaX

- Hcnonp3oBaHue B pecTopaHHOM Ou3HeEce

- Texunosorust MOXeT ObITh IPUMEHEHA B TPEHUPOBKAX PA3IMYHBIX BUOB
CIIOpPTA, YCIIEIIHOCTh B KOTOPBIX CBA3aHA C KOPPEKTHBIM PACIPEIEICHUEM BECa,

TaKUX Kak CHOYOOp/I, CKeUTOOp, cepuHT, 3aHITHS HOTOM.
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