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PEDEPAT

[TosicuutenbHas 3amucka, 46 c., 50 puc., 6 Tabm., 9 ucrounukon, 10
IIPUIIOKECHUH.

POBOT-KOMITAHBOH, @ MEJIMKAMEHTBI, ¥ABTOMATHUYECKAS
TABJIETHUILIA, COLIMAJIBHBIN POBOT, 3/JOPOBLE.

OOBEKTOM HCCIEOBAHUS SBISETCS OTCYTCTBHE Yy POOOTOB-KOMIAHBLOHOB
(GyHKIMOHANA I KOHTPOJISl COCTOSIHUS 37I0POBbs MOJIb30BATENSI U BO3MOXKHOCTH
BBIJIAYM MEIUIIMHCKUX MPENaparos.

[Ipeamer uccnenoBaHus - MEIUIIMHCKHUN poOOT-KOMITaHbOH “MIK™.

Lenp pabGoTel - pa3padOTKa MEAMIMHCKOIO poOOTa-KOMIIAHBOHA C
BO3MOXKHOCTBIO BBIJIaYM TpENapaTtoB MU CHUCTEMOM HANOMHUHAHMM O Tmpuéme
JIEKapCTB.

B xone paGoTsl Hax MPOEKTOM OBbLIT MPOBEEH aHAN3 MPEIMETHON 001acTH,
YCTaHOBJICHBI 3aJay, O0JIacTh NMPUMEHEHHUs MpoekTa. Takke ObUl MPOU3BENEH
0030p aHaJIOroB aBTOMAaTUY€CKUX TaOJETHUL] U POOOTOB-KOMIIaHBOHOB.

B kadecTBe METOHOB HCCIEAOBAHUS HCHOJIB30BAIUCH KAK TEOPETUUYECKHUE
(aHanMM3 aHAJIOTOB W PE3yJIbTaTOB TECTOB YCTPOMCTBA), TaK M KOMIIbIOTEPHBII
skcniepuMeHT (3D-mopenupoBanue yctpoicTBa, cOopka mpororurma B CAIIP,
IPOrpaMMHUPOBAHUE YCTPOUCTBRA).

OcHOBHO uaeel Moeit paboThl ObUIO CO3/IaHUE YCTPONUCTBA COBMEINIAIOIIETO
B cebe (yHKIMOHAT poOOTa-KOMIAaHbOHA W aBTOMATHYCCKON TaOJICTHHIIBI, TIPH
9TOM J00aBUB (PYHKIIUM KOHTPOJS >KU3HEHHBIX IIOKa3areliel W BO3MOKHOCTHU
BUJICOCBSI3U C BpauaMH U POJICTBEHHUKAMU IOJIb30BATEIIS.

B pesynbrare mnpoBeaéHHONW palboOThl OBUIO pa3pabOTaHO YCTPOHCTBO
CIIOCOOHOE aBTOMATMYECKH BBIJABaTh OMNpECIEHHbIE, 3arpyKeHHbIE B HETrO,
Ta0JIETKH, a TAKXKE OTOBEIaTh O BpeMEHH NMpuéMa JIeKapcTB. Takke ObLIIO CO3/IaHO
MOOMJIbHOE TPHUIOKEHHE, JJII MOHMTOPHHIA 3arpy>KeHHOCTU TaOJETHUIIBI H

OTCJIC)KMBAHUA CTaTUCTUKH HpI/IéMa.
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COKPALLIEHUA
PLA — Polylactic Acid
I1O — IlporpammHOe obecrnieueHue
I'OCT —I'ocynapCcTBEHHBIN CTaHAAPT
YIIY — YucnoBoe nporpaMMHOE yIIPaBIICHUE
AIIT — AnanoroBo-idpoBoii mpeoOpazoBareib
[T1M — IIupoTHO-UMITYIbCHAS MOLYIISALIAS
CAIIP — CucremMa aBTOMaTU3HUPOBAHHOTO MPOEKTUPOBAHUS PabOT
LCD - Liquid crystal display
URL — Uniform Resource Locator
CSI — Camera Serial Interface

T3 — Texanueckoe 3a1aHUE



CIIMCOK UCITIOJIB3O0BAHHbBIX TEPMHWHOB
Pobor —  mporpaMMupyeMblii  MCIIOJIHUTEIBHBIA  MEXaHH3M,

oOnamarmuii onpeneeHHbIM YPOBHEM aBTOHOMHOCTH M MpEIHA3HAYCHHBIN

JIIs BBIITOJIHCHU S NepEMCIICHU A, MAaHUITYJIMPOBAHUA 501041
MO3NIONOHUPOBAHMA.
PobOor-kOMnaHboH — ABTOHOMHAas MalllMHa  WJIH YCTpOﬁCTBO,

pa3paboOTaHHOE MJIS B3aUMOJICHCTBHSI C JIIOABMH W TIPEIOCTABICHUS WM
KOMITAaHbOHCTBA.

ABTOMaTHYeCcKasl TaOJICTHUIIA — DJICKTPOHHBIN OpTraHai3ep M1 BbIIaYH
Ta0JIETOK MO PAaCHUCAHUIO.

Raspberry Pi 3B — opHOmiarHeli KOMIIBIOTEpP, HW3HAYaJIbHO
pa3paboTaHHBIM Kak OrO/KeTHas cuctema JJisi o0ydeHus: MHGOpMaTUukKe, HO
MOKE MOTYUUBIIUIN O0JIee MHUPOKOE TPUMEHEHUE U N3BECTHOCTb.

[IporoTun — paboTaroiias MoJeib, ONMBITHBINA 00pa3el] yCTPOUCTBa UITn
JeTa I B Tu3aiiHe, KOHCTPYHPOBAHUH, MOJICTUPOBAHHUM.

Oddexr Ctpyna — CI0KHOCTh, BOZHUKAIOIIAS TIPH YTCHHUH CJIOB, IIBET
OyKB KOTOPOTO HE COBIMAAECT CO 3HAUEHUEM CIIOBA.

Tabnmuma Ilynsre — Tabnuia B syeiikax KOTOPOM pacmojiararoTCs B

Xa0TUYHOM TOPSIJIKE UPPHI WK OYKBBI.



BBEJIEHUE

3ab0Ta 0 310pOBbE - HEMAJIOBaKHAs 3ajada JJisi Kaxaoro. OHa BKIIIOUAET B
ce0st peryysipHbIi TPUEM MEIUKAMEHTOB, HO MO TE€M WJIM WHBIM MPUYMHAM JIOIH
4aCcTO UTHOPUPYIOT CTOJIb HEOOXoauMyto mpoueaypy. OCOOeHHO Takue MpooeMbl
aKTyaJbHbl JIJIsl JIIOAEW CTaplliero MOKOJEHHUS, KOTOpPbIE MOTYT 3a0bITh BBHIIUTH
Ta0JIETKM WJIA HMETh CJOXXKHOCTH TpH MNpUEéME MEIUKAMEHTOB, BbI3BaHHbIC
npo0JieMaMH ¢ MEJIKOM MOTOPHUKOIA.

Heab padoTsl
Pa3paboTka MeAUIIMHCKOTO poOOTa-KOMIIAHbOHA C BO3MOXHOCTBIO BbIJAUU
IIPEnapaToB U CUCTEMOM HAIIOMUHAHHUU O NMTPUEME JIEKApCTB.
3amaun

1) IlpoBecTu couMaIBHBIM OMPOC CpPEeAM TPYIII JIOACH pa3HOTO BO3pacTa
JUIS1 IOJITBEPKJICHUS aKTyaJIbHOCTH;

2) W3yuuTh npeuMyuiecTBa U HEAOCTATKH AHAJIOTOB;

3) Ha ocHoBe npoBenEHHOTO aHaIN3a BBIJICTUTh (PYHKIIMOHAT YCTPOUCTBA;

4) Pa3zpaboTaTh KOHIIEIIIHIO YCTPOMCTBA;

5) Co3znars 3D-monens ycrpoiictBa B CAIIP;

6) OcyuecTBUTh MOAOOP KOMIIOHEHTOB;

7) W3roroBUTh KOPIYyC, a TaKXe COCTABJISIONIME CHCTEMbI C MOMOIIbIO
3D-npuntepa u cranka ¢ UIIY;

8) IloAroToBUTH NPUHIHUIIUAIBHYIO CXEMY AJIEKTPUUYECKON YACTU CUCTEMBI,

9) Pa3paborark U U3rOTOBUTH MEYATHYIO IUIATY;

10) CoOparh MEXaHUYECKYIO U JIEKTPOHHYIO COCTABIISIONTYI0 YCTPOINCTBRA;

11) Hanucatrs mporpaMMHBIN KOJT;

12) IlpoBecTu ampoOaiuio yCTpOMCTBa;

13) ITpoBecTn aHanM3 HSKOHOMMYECKOW COCTaBJISAIONICH HM3TOTOBJICHUS

YCTPOMCTBA.



AKTYaJIbHOCTD

YacTrora nmpuéma JIEKapCTB JIIOJBMU BCEX BO BCE BO3PACTa 3HAYUTEIBHO
BbIpocna 3a mociennue 10 jer. B cBsi3u ¢ 3TuM mpobriema TOro, 4TO 4YEIOBEK
BBy pa3HbIX MNPUUYMH 3a0bIBA€T MPUHSITH JIEKApCTBa cTaja 00Jiee MacCOBOM U OT
TOTO MPUBJICKATEJIBHOM IS BHEAPEHUS ABTOMAaTHU3UPOBAHHBIX CUCTEM B 3TOT
porecc.

B Oonbiie creneHW B ATOM HYXKJIAIOTCS JIIOAU TOXHWIOTO BO3pacra, y
KOTOPBIX OBIBAIOT MPOOJEMBI ¢ MAaMATbH WM MeENKOM Motopukoi. [lomb3oBarenu
CpelHEro M MIAJIIEer0 BO3pacTa H3-3a 3arpy:KEHHOCTH 3a4acTyl0 3a0bIBAIOT O
MpUEME MPENAPATOB U PEKUME B LIETIOM.

Mo€ ycTpOHCTBO MPOKOHTPOIUPYET MPUEM JIEKAPCTB, IOMOXKET U3MEPUTH
OCHOBHBIE >KU3HEHHbIC TIOKA3aTelIl, a TAKXKe O0OpaTUThCA K Bpady WM CBSI3aThCS C
POJICTBEHHUKAMH, CKPAaCUTh  OJWHOYECTBO, B  CIydae HEOOXOAMMOCTH.
OpuHoyecTBO - cepbE3Has IMpolieMa COBPEMEHHOIO MHUpa, OCOOCHHO JUIs
MOXKUJIBIX JIFOJIEH, @ 3a0BIBUMBOCTH - MPOOJIEMa aKTyalibHast JJisl BCEX BO3PACTOB.

HoBu3Ha TeMbl

HoBu3zna Moero mpoekra 3akjIo4acTcs B COBMEIICHMHA aBTOMATHUYECKOM
TaOJICTHUIIBI ¥ METUITMHCKOTO poOOTa-KOMIIaHbOHA. J[aHHOE yCTPOWCTBO CMOMKET
HAallOMMHATh O TMpUEME TNPEernaparToB, IMOKA3bIBaTh OCHOBHYI HWH(MOPMALMIO O
MeTO/Ie pUEMa KOHKPETHBIX MpenaparoB W BblIaBaTh UX. Ero QyHKIMOHAN Kak
poOoTa-KOMITaHbOHA TOJIPA3yMEBAET BUICOCBSI3b C POJCTBEHHUKAMH W Bpadyamu, a
TAKXK€ YHPaXHEHUS ISl MOAACPKAHUS YMCTBEHHOW AKTUBHOCTH U Pa3JIMYHBIE
urpel. Takxke B Hero Oymer moOaBieH (QyHKIMOHAN IJIsi KOHTPOJS OCHOBHBIX
YKU3HEHHBIX MOKa3aTeleu.

Oskunpaemble pe3yJibTaThbl IPOEKTA

PesynbratoM mpoekTra JOMDKHO ~CTarhb  pa3paboTaHHOE  YCTPOWCTBO,
IPEJICTaBIISAIONIee COOOM JOMAIIHIOW CTAHIMIO. YCTPONCTBO CMOXKET MOMOYb
OCYIIIECTBISATh KOHTPOJb 32 BblJaueil JIEKapCTB, HATOMUHATH O HEOOXOAMMOCTH UX

npuéMa, a TakKe BBIMOJIHATH COIMATBHYIO, Pa3BICKATENbHYI0 (PYHKIIMH WIH



(i)YHKHI/IIO moaACPIKaHUA YMCTBCHHOfI AKTUBHOCTH, B 3aBHCHUMOCTH OT

nOTpeOHOCTEM.



1 IOUCKOBO-UCCJIEIOBATEJIBCKHI TAII
1.1 CounanbHblii onmpoc
beim mpoBeieH comuanbHbBINA OMPOC, C MTOMOIIBI0 KOTOPOTrO ObLT onpenenéH
JOTIOMHUTENbHBIN (yHKIIMOHAN ycTpoicTBa. [lo pesynasraram ompoca, ayquTopus
(cM. pucyHOK 1) clenana akUEHT Ha HAllOMUHAHUAX O MPUEME JIEKAPCTB U WHBIX
PEKUMHBIX MOMEHTaX, Mosiojble pecroHaeHTbl (15 - 40 ner) (cM. pucyHOK 2)
HoJ/iepKald  BO3MOXKHOCTh  B3aUMOJICHCTBUS C YCTPOHCTBOM C MOMOIIBIO
MOOMJIBHOTO TPUJIOKEHUST W TOJIOCOBOE YIIPABICHHUE, a ayJuTOpHUs CTapIIero
Bo3pacta (40+) (cM. pucyHok 3) mpeamnouia yHIpoOIIEHHYIO 3aluCh K Bpady U

BUACOCBA3b.

M3MepeHie OCHOBHBIX. .
3 89

BO3MOXHOCTb 3anucu =
339

BsaumopeiicTame ¢ yc.
23,1%

Tonocosoe ynpasneHue:
20,9%

14-50 net

HanomuHaHus o Npue.
22,5

VIrpbl v wHTennekTyan. ..

11,0%
BO3MOXHOCTb BUAEOC. ABTOMaTU4eckast Bblaa

Pucynok 1 - Coornomienue  PucyHok 2 - CoOTHOIIEHHE HEOOXOAMMBIX
BO3pacCTOB PECIIOHECHTOB (bYyHKIMIA T0 MHEHHIO PECIIOH]IEHTOB

14-50 ner

W3mepetne OCHOBHbIX. . BaaumogencTsme ¢ yc.
5,89 7.99

58
TpeBoXHas KHOMKa;
9.9

HanomuHanus o npueé. .

BO3MOXHOCTb 3anucu
BosMOKHOCTL Sanen. . [,

Tonocosoe ynpasneHue;

Wrpsl n uHTennekTyan...
5

BO3MOXHOCTb BUAEOC

ABTOMaTU4eCKas Bblaa.
12,09
84

Pucynok 3 - CooTHomIeHnEe HEOOXOAUMBIX (PYHKITUIH IO MHEHHUIO

pecnionsieHToB S0+ et
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1.2 AHajn3 aHaJI0TOB
Ha pwIHKE OTCYTCTBYIOT yCTPOWCTBA, COBMEIIAIONINE MPEANOIaracMblii B
MOEM  ycTpoicTBe  (yHKIIMOHAN poOOTa-KOMIAaHbOHA M aBTOMAaTHYECKOM
TaOJICTHHUIIBI, TIO3TOMY 5 IPUBEAY aHAJIOTH €r0 COCTaBHBIX YacTeH.
1.2.1 ABToOMaTH4YecKHe Ta0JeTHUIBI

Tabnuna 1 - CpaBHEeHHE aBTOMAaTHYECKUX TaOJICTHUIT

HasBanue Onucanue [IpenmymectBa | Hepocrarku
BRADEX KZ Camas npocras | HeBbicokas V3kuii pyHKIMOHAIT;
- aBTOMaTuyecKas eHA. BosmoxxHOCTB
\; - TabJeTHUIIA, TI0 CYyTH 3aroJIHEHUS
A 4 npeACTaBsieT co0oi TabJeTKaMu JIMIIb Ha
NS . ‘ ; KOHTEHHEP TUIA HEJEIIIO;

XpaHeHHs HeobxonumMocThb
npenaparoB c CaMOCTOSITEJIbHO
3BYKOBBIM pacKIiapIBaTh
HAallOMHMHAHUEM O TaOJICTKH TI0 sTYeHKaMm;
npuéme mo Tammepy OrcyTcTBUE

pasaciICHUA SYCCK Ha

yTpO/AcHB/BeUED;
Hamnune TOJILKO
3BYKOBBIX
HaOMUHAHHUM.
GMS Sluetikn TabneTHULB! | BO3MOXKHOCTD Heo0xomnMocTh
Automatic GMS Automatic Pill | mHacTpoiiku c CaMOCTOSITEIIEHO
Pill Dispenser [IOMOII[LFO pacKI1abIBaTh
Dispenser CIIBUTAIOTCS B | IPUJIOKEHUS; Ta0JIETKH 11O
Lavs 3aBUCUMOCTH oT | Hannuue sTUeiKaM;
K e L o)
r:@"- 3 ~“t'/q % .
A s BpeMeHH TIpéMa K | OJIOKHPOBKU; Hanuuue Toipko
SN m Wl
ki i i o o
s oo Ui | otkpeITOM  suelike. | Pazmenenne 3BYKOBBIX
X 4
o OSSR 3
% A 7 JlanHast TaOneTHUIA | SYeeK Ha HAITOMHUHAHUMA.

COCIIMHSETCS C yTpO/AeHb/BeUEp.

11



Oxonuanue Tadmunesl 1

MOOHMIILHBIM

TenedoHoM c
noMompio Bluetooth u
MOJKET HaCTpamBaThCs C
IMOMOIIIbI0 MOOMJILHOTO

MMPUITOKCHHU.

B ycrpoiictBe Hero
KaKIBIH BUJ TaOJIETOK
3aChINaeTCs B
OTZIEJIbHBIM KOHTEHHED.
C OMOIILIO
MOOMIILHOTO
MIPAIOKEHUS
HEOOXOAMMO  BbIOpaTh
coctaB Habopa s
npueMa W BpeMsl UX
Beiaun. Cucrema cama
cobepét KOMIUIEKT
MpenapaTroB W BBICHITIET
ux B CTaKaHYHK.
IIpunoxenue TaKXKe
0TOOpaXkaeT CTATUCTHKY

npremMa JIeKapCTB.

OtcyTcTBUE
HEOOXOIUMOCTHU
CaMOCTOSATCILHO
pacKJIaapIBaTh
TaOJIETKH 110
sTYeHKaM;
Bo3MOXHOCTH
HaCTPOMKH C
ITOMOII[BIO

MMPUITOKCHUA

Hanuuue 3ByKoBBIX

HaAITOMHHAHWH, a

TaKk)Ke HAIIOMUHAHUH C

OMOIIBIO
MIPUJIOKECHUS;
Hanuuue

OJIOKUPOBKH.

Bricokas 1iena;

OtcyTcTBUE
BO3MOXKHOCTH
JIOCTaBKH

Poccuro.

B

Po6oTbI-koMnanboHbl  [1]
COLMAJIBHOU
BBITIOJIHSIOIIUX TOJIBKO COLMAIbHYIO (DYHKIIHIO, T.K. MHOTHE POOOTHI-KOMITAHHOHBI
UMEIOT MaHUITYJSATOPHI 1711 (DU3MYECKOW TIOMOIIM TOJIh30BATEIISIM, a JaHHas
byHKIMST HE TperycMOTpeHa B MOEM ycTpoiictBe. Takke s He paccMaTpuBaia

pO60-)KI/IBOTHI->IX, T.K. OHH BBICTYIIalOT KaK HIPCAMCTLI HCKIIOYHUTCIBHO IJIs

byHKIAH

1.2.2 PoO0OTBI-KOMIIAHBOHBI

12

SABJIAKOTCA

MOEro  yCTPOMCTBA.

A paccmarpusana

AHAJIOTOM  PA3BJICKATEIBHOU W

po0OOTOB,




OOIlleHMs, pa3BJICUYEHUS] W HWHOTJA peaOUuIMTalMi, HO HE WCIOJHSAIOT JPYTHUX

(YHKIMOHAIBHBIX IEUCTBUI, HATPUMEDP HE OCYIIECTBIISIIOT HATOMUHAHHUS.

Tabnuma 2 - CpaBHEeHHE POOOTOB-KOMITAHHOHOB
Hazsanue Onucanue [Ipeumymectsa | Hemocrarku
Dinsow Dinsow ymeer pacno3HaBarh | Haimmuune OtcyTcTBUE
oo & auna u rojoca Jozie, | cuctemsl cUcCTEM
| el ! yJIaBIUBAIOT U3MEHEHUS B 3ByKaX, | HAIIOMUHAHUI; KOHTPOJISI
@ @ ‘ u3gaBaeMbIX — nanueHtamMu. B | Bo3sMoxxHOCTE JKN3HEHHBIX
L T TS .
“1'“. . YaCTHOCTH, aBTOMAaTHKa CIIOCOOHA | KOHTPOJIA nokasaresneun
@ : pacno3HaBaTh  YXYALIEHUS B | COCTOSTHUS u BbIJAYU
COCTOSIHMM TAlIMEHTOB M0 PsAy | MOJb30BATelNs; | MEAUKAMEHTOB
HETUNHUYHBIX 3ByKoB. PoOotel | Hamuuue urp u
HEKOTOpoe Bpems cieadar 3a | QyHKIuu
PYTUHHBIMU  TpPOLECCaMH B | MOAJAEpKAHUS
KU3HM  TAIMEHTOB, a 3aTeM | YMCTBEHHOM
MOJTy4aroT BO3MO)XHOCTH | aKTUBHOCTH,
ornoBeniath yka3zaHHbIX MM Jul | Pobor  Moxer
000 BCeX HETUIUYHBIX CIyYasX -

MOJIIeP>KaTh
B TOM 4YHCiI€ MU 00 OMNAaCHBIX
JNIEUCTBUSIX

pasroBop;
caMux OOJIbHBIX. BI/IJIGOCB?[?;I) C
Kpome TtoOro ycrpoiicrBa MOTYT | pOACTBEHHUKAM
OTBETUTH HA Tee(OHHBIN 3BOHOK

" BpadaMU.
WM HAIIOMHHUTL YCJIOBCKY O TOM,

YTO €My He0oOXOOUMO NPUHATH

TAOJIETKHM WA TIOMHUTb.
TaKXKC

PoGor

IHOCTOAHHO

IIBITAETCSA
13 2
TPEHUPOBATH

BIIAJICTIbBIIA,
npejiaras  CelrpaTh C HHUM B

PAa3IMYHBIC UIPbI WK IIOMOras
BCIIOMHMHATb

TC 50044

HWHBIC
MOMCHTHI )KHU3HHU.
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[Tponomxkenue Tadbauibl 2

Mabu

Jomarnuii po6otr Mabu
MIOMOTAET BpayaMm CJICTUTh 32
COCTOSTHHEM 3/10POBbS
MAIMEHTOB, OTCJICKUBATH,
MPUHUMAFOT JIH T
MPONMICAHHBIC JICKAPCTBA, U
KaKoi 00pa3 )KU3HU BEIYT.
Mabu exeqHEeBHO ClIpaluBaeT
y BIIJICIIBIIA, KK €ro
HACTPOCHHUE M CaMOYyBCTBUE,
TIPUHSUT JTH OH TaOJIETKH, €CIIN
1a, TO BCE JIU, U HE HYXKHO JIH
eMy B cieIyrouui pa3 o0
3TOM HanoMHHUTH. OOIIaThCs ¢
PoOOTOM MOXKHO JTMOO OTBEUast
Ha €T0 BOIIPOCHI «TOJIOCOM,

1100 BBIOMpPAst HYKHBIN

Hanmaue
CHCTEMBI
HAIIOMUHAHHIA;
Bo3MoxxHOCTD
KOHTPOJISI
COCTOSIHUSI

IIOJIB30BATCIIA,

PoGot He MmoxeT
MOJIIEPKATh
pasroBop;
OtcyTcTBUE
CUCTEM
KOHTPOJISI
JKU3HEHHBIX
MoKa3aresen u
BBIJIAYHU
MEJMKaMEHTOB;
Hanuuwne urp u
byHKIIH
MOJIICPIKAHUS
YMCTBEHHOU
AKTUBHOCTH;
OrtcyTcTBUE

BUJACOCBA3U C

BapUaHT OTBETA Ha POJICTBEHHHKAM
BCTPOEHHOM JKpaHE. Y BpauaMH.
Jimbo C HuM MOXHO TIOrOBOpUTH Ha | PoGot MoxkeT | OTCcyTcTBUHE
TOOBIC TEMBI, MOJIIeP>KaTh CcUCTEM
IIOCOBETOBATHCSI, y3HATh pasroBop; KOHTPOJISI
IIOTO/ly Ha CErO/IHs UIN Hannuune KU3HEHHBIX
MOCIIYIIATh JTIOOUMBIE TPEKU. | CUCTEMBI nokasaresuen u
W »T0 nanexo He Bce, UYTO HallOMUHAaHUH; | BbIIAYU
yMeeT poOOTH3HPOBAHHBIN Hanuuwne urp u | MequkameHTOB;
cocen. Po6ot roToB oTBeTUTH | DyHKITMHN OrtcyTcTBHE
Ha pa3Iu4Hble BOIIPOCHI, MOJIEPKAHUS | BUIEOCBSI3HU C
yeprnasi OTBETHI U3 CETH, YMCTBEHHOM POJCTBEHHUKAM
MOy TUTh WM clIenarh ()OTO. | aKTUBHOCTH; Y BpauaMu.

Ocobenno xoportio y Jimbo
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OxoHYaHue Ta0IUIBI 2

npopaboTaHa colMagbHas
CTOPOHA, OH MOXKET JTaXKe
nepeaaBaTh SMOIUHU U
WHTOHAIMIO B pa3roBope. Pobot

OCHAIIIEH TEXHOJIOTHUEN

paciio3HaBaHUWs JIMII U I'0JI0Ca,

YMEET aAallITUPOBATHCS K

‘//\ MPUBBIYKAM YEIOBEKA U CTPOUT
V C HUM pPEAIbHbIE OTHOLICHUS.

[locne ananuza aHamoroB ObUTM CGHOPMYITHPOBAHBI BBIBOABI, KOTOPHIE

MIOMOIJIU OTIPEACNIUTh (PYHKIIMOHAT MOETO YCTPOMCTRBA.

— OCHOBHOW HEIOCTATOK aBTOMATHMYECKHUX TaOJETHUI[ 3aKIIOYAETCS B TOM,
YTO TIOJB30BATENI0 CaMOMY HEOOXOIMMO pPacKIaNbIBaTh TAONETKH MO sSYeiikaM, B
COOTBETCTBHM BPEMEHHU MpUEMA, UTO B CIy4yae C YaCTbIMU MpUEMAMU MIPENApaTOB,
HampuMep, TMPH CcaxapHOM JuadeTe JieKapcTBa 3a4acTyi0 MPHUHUMAIOTCS C
perynspHocTbio 15-30 MuHyT, MOXKET ObITh KpaitHe Hey00HO0. Takke TabIeTHULIBI
UMEIOT OIPaHUYEHHBIN CIEKTP METOJ0B HAIOMUHAHUS O MpUEME, Yallle BCEro 3TO
1100 3BYKOBOM CUTHAJI, JINOO MyII-yBeIOMJICHUE HA TEIE(OH.

— POOOTHI-KOMITaHbOHBI HAMOMUHAIOT O NpPUEME MEAUMKAMEHTOB, HO HE
BBIIAIOT WX W HE KOHTPOIUPYIOT uX TmpuéMm. Takke Takue poOOTHI He
OCYIIECTBIISIOT KOHTPOJIb )KU3HEHHBIX MTOKa3aTese.

1.3 Bb10op onTUMAJILHBIX PelICHUH

B mpouuiom onumnuamzHoM ce30oHe ObUT pa3paboTaH MEpBBIA MPOTOTHUIL
ycTpoiictBa (cMm. pucyHok 4, Ilpunoxenue A), CAyXUBIIUN i1 OTpaOOTKU
MexaHu3Ma BbIIa4u M 0a30Boro ¢yHkuvoHana. B Tabmuie 3 mpencTaBlieHb

HCOAOCTATKH IIPOTOTHUIIA.
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Pucynoxk 4 - [1epBblif mpOTOTUN YCTPOICTBA B IOJHOM COOpKE.

Tabnuua 3 - AHanu3 HeAOCTATKOB MEPBOTO MPOTOTUIIA

Henocrarox BapuanT pemenust Pesynprar

bonbume raGaputsl | 3ameHa nepenaun | OcBoOOXIaeTCA MECTO U1

MeXaHu3Ma KPYTSILEro  MOMEHTA | BHEJPEHUs] B YCTPOMCTBO HOBBIX

XpaHEeHHUsI-BbIJaYH Ha KaXIOM spyce C | QyHKIHMOHAIbHBIX 3JIEMEHTOB 0e3
psiMO3y0OoH Ha | yBelnueHUs ra0apuTOB BHEIIHETO
YEepBIUHYIO. KopIyca

XpaHeHus

3arpyaHeHHOE YcraHoBka JKkpaHa ¢ | YaoOHOe B3aUMOJICHCTBUE c
B3alMMOJEHUCTBHE ¢ | 6onpmmM YCTPOICTBOM; BO3MOYKHOCTb
YCTPONCTBOM 3a CUET paspelieHuemM BHEJPEHUs urp,
MaJbIX pa3MepoB WHTEJJIEKTYadbHBIX YIPaKHEHUN U
CEHCOpHOro 9KpaHa (4 BHJICOCBSI3U

ToiMa)

OtcyTcTBUE 3amena mnpospauHoro | ObecrieueHue ONTUMAJIbHBIX
MEXaHHU3MOB KopIyca Ha | yCIOBUI XpaHEHUS MEINKAaMEHTOB
MOJIEPKAHUS  YCIIOBUM | CBETOHEIIPOHUIIAEMBIN.

XpaHEHUs Buenpenue CUCTEM

MEIUKaMEHTOB NoJiepKaHMsI yCIOBUI

1) Mexanuzm

XpaHeHUsI-BbIIa4u mnpenaparoB. KoHcTpykius Oyner

Macitadupyemont. KaxIpiii sipyc COACPKHUT IIECTEPHIO C sMEHMKaMM, B KaxIOu

SAYElKe XPaHUTCS OJMH BHJI TAaOJNETOK, BCEr0 Ha SPyCe MOXKET XPaHUTCA 10 2-yX

BHAOB JICKApPCTB. I[J'Iﬂ nepcaaiu KpyTAmero MOMCHTa € MOTOpa HCIIOJIB3YCTCA

YyepBsUHas epeaaya.
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2) KoHTpoJib BbIIaYM MeIMKAMEHTOB OCYIIECTBIAETCS C MOMOIIbIO
JaTYMKA BECA, 3aKPEIJIEHHOTO B 30HE BBIJIAUH.

3) Usmepenue mynbca OyleT OCYHIECTBISATHCA C TIOMOIIBIO JATYMKA
nyjabcomerpa. Jlaryuk OyAeT 3aKpeluyiéH BO BHEIIHEM KOpIyce B yIOOHOM st
B3aUMOJICHCTBHUS C MOJIb30BATEIIEM MECTE.

4) BsaumopeiicTBUE € TMOJIb30BaTeNeM OyIeT OCYLIECTBISATHCA 3a CUET
BCTPOECHHOI'O CEHCOPHOI0 IKpPaHa.

5) [Ans nopgaep:kaHusi TeMIEpaTypbl, COOTBETCTBYIOIIEH HOpMaM XpaHEHHS
MEANKAaMEHTOB B yCTPONCTBO OyleT BHEIPEHA AKTHBHASI CHCTEMA OXJIAKICHUS.

6) [ns nogaep:kaHusi TemnepaTrypbl, COOTBETCTBYIOIIEH HOpMaM XpaHECHHUS
MEIMKAMEHTOB B YCTPONCTBO OyAEeT BHEAPEH OCYINTENb.

7) Hactpoiika ¥  MOHHUTOPMHI  COCTOSIHUSL  YCTpoilcTBa  OyneT
OCYIIECTBIIATHCA C TIOMOIIBIO pa3paboTaHHOTO MHOW MOOUIBHOTO IPUIIOKEHHUS.

1.4 O6ocHOBaHHE COOTBETCTBHSI TEPMUHY “podoT”

B cootBerctBum ¢ 'OCT P 60.0.0.4-2023 “Po60Thl 1 pOOOTOTEXHUYECKHE
ycTpoiictBa” [2]:

PoGoT - mporpamMMupyeMblii HCIOJHUTEIBHBI MEXaHW3M, OO0JaaloInui
ONpPEJECICHHBIM YPOBHEM aBTOHOMHOCTH W NPEAHA3HAYECHHBIA U1l BBIITOJIHEHHUS
NEPEMEILECHUS], MAaHUITYJIMPOBAHUS WIIM MIO3ULMOHUPOBAHUS.

Pob6or-komnanbon “MIK” — mnporpammupyemslii Ha si3bike  Python
UCTIOJHUTEIbHBIA ~ MEXaHu3M,  O0JaJaloIuMi  ONpPEJENIEHHBIM  YPOBHEM
ABTOHOMHOCTH (OCYILIECTBJICHHE BbIJAYM TNPEMapaToB MEXaHW3MOM BbIJIaud B
COOTBETCTBHE  COCTOSIHUM  CHCTEMBI,  ONpPENEIEHHOr0  MpPOrpaMMoi) U
NpeIHa3HAYEHHBIN 11 BBIOJHEHUS] MAHUITYJIMPOBAHUS C MEUKAMEHTAMH.

1.5 ®opMyIMpPOBKA TEXHUYECKOI0 32IaHMS

1) ®dyHKUHMOHAT yCTPOMCTBA JOJKEH BKIIOYATh:

— ABTOMaTH3MpPOBaHHYIO COOpPKY W BblJauy HAO0OpPOB HEOOXOIUMBIX
Ipenaparos;

— Hanomunanwus o HpI/IéMe N MHBIX PCKNMHBIX MOMCHTAX;
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— WIrpbl ¥ HHTEIJIEKTYaJIbHbIE YIPAXKHEHUS,

— [lonnepxanue ycinoBuil XxpaHeHUs: MeaAuKamMeHTOB B cooTBeTcTBue ¢ [ OCT
17768-90  “YmakoBka, MapKUpPOBKa, TPAHCIOPTUPOBAHUE U  XPAHEHUE
JEKapCTBEHHBbIX cpenctB” [3]: temmeparypa ot +12°C go +25°C, Hu3zkas
BJIQXXHOCTb, 3aIIUTA OT NPSAMbBIX COJTHEUHBIX JTyUYeH;

— M3MepeHne OCHOBHBIX KU3HEHHBIX MMOKA3aTENEH.

2) JlomkHO OBITH pa3paboTaHO MOOUIIBHOE MPUJIOKEHHE, (YHKIIMOHAI
KOTOPOT'O JOJKEH BKJIKOYATH!

— MoHuTopuHT IpréMa MEIMKaMEHTOB U HAITOJIHEHHOCTU Ta0JIETHULIBI;

— Hactpoliky METOnOB ¥ BpEMEHN HAIIOMUHAHUM O IPUEME;

— B0O3MOXXHOCTBh BUJEOCBSI3U C BpayaMU U POJICTBEHHUKAMU;

3) T'eomeTpuueckue pa3mepbl YCTPOWCTBA JOJKHBI COCTaBISATh HE Oojee
500 MM B BbIcOTy ¥ 350 MM 1O JJIMHE U LIUPHUHE, T. K. OHO JIOJKHO TTOMEIIAThCs
HACTOJIE W CTOJICIIHUIIE.

4) VYcTpoHCTBO JOMKHO COAEpKaTh HE MeHee 4 (DyHKUHMOHAIBHBIX SPYCOB
MEXaHM3Ma XPAaHEHMs BbIAAYM JUISl ITOJIHOLEHHOM JIEMOHCTpalUu aJropuTMa
paboTel W MacmTabupyeMoctu. Jljis HpuBeAeHUS B JBW)KEHHE LIECTEPHU C
AYEHKAMH Ha KaXIOM spyce€ AODKEH CIYy>)KHUThb MOTOp, KPYTSIIMA MOMEHT C
KOTOPOTo OyIEeT nepeaBaThCsi C MOMOIIbIO YePSUHOU Nepeaadn

5) YcTpoicTBO AOMAKHO UMETh:

— KoHtponnep, ¢ XapaKTepuCTUKaMH, OCTATOYHBIMH [UJIsi 0OpabOTKU
BUJICOTIOTOKA M peaiu3aluu Tpaduyueckoro uHTepdeiica B3aUMOIEHCTBUSA C
10JIb30BATETIEM;

— DHKOZEP Ha KaXIOM SIpyCce MEXaHU3Ma XpPAHEHUSI-BbIauH;

— Cencopnbiii aucneit. Pasmep - He Menee 10 mroiiMoOB, pa3pelieHUe — HE
menee 1024*600;

— Cuctemy oxnaxaenus. ['abaputel — He 6osiee 150*150*50 mm;

— Cuctemy noaiep:kanus BiaxkHoctu. ['abaputsl — He 6omee 140%*70*30 mm;
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— Jaruuk mnynecomerp. Ilynbc siBasieTcs BaKHBIM  (U3HOJIOTUYECKUM
MoKazareyieM MpY Ha3HAYE€HUU MpUEMa MEIUKAMEHTOB, B OCOOEHHOCTH JIJIsl JTFO/IEH
C CEpJIEYHO-COCYAUCTHIMU 3a00JICBAHUSIMU;

— Kamepy. UnTepdeiic - CSI, pa3pemenue - ot 4 M;

— Jlarank Beca. BBumy manoro Beca tabnetok (o 1 T), maT4WK TOJDKEH
o0nanaTte BBICOKOM YYBCTBHUTEIBHOCTHIO (morpemHocTs 10 0,1 1), nuanazoH
m3mepenus ot 0,1 r go 100 r;

— IloncBeTKy ¢ MOMOIIBIO CBETOANOIHOM JICHTHI,

— MexaHu3M 3aTBOpa - COJIEHOU/I.

6) g HagéXHOCTH M yaoOCTBAa KPEIUIEHHS AJIEKTPOHHBIX KOMIIOHEHTOB
JoJKHA OBITH CO3/1aHa medyaTHas rara. Ha mare JobkHbI OBITh pazbEMBbI IS
KpEeIUICHUS] MOTOPOB, JaTYUKOB, COCTABIISIFOLINX CUCTEMbI OXJIAXKICHUS U MUTAHUS.
Ha mnare pa3Benensl apaiiBepbl MOTOpOB U Moayiu AL

7) Marepuansl, U3 KOTOPBIX H3TOTOBJIEHO YCTPONCTBO JOKHBI OBITH
0€30macHbI JJIsl KOHTAKTa ¢ YEJI0BEKOM, 00JIa/IaTh TUI0AJUIEPTEHHOCTHIO.

8) Kopmyc TOJIKEH oOnaath APrOHOMUYHOM dbopmoit u
MUHUMAJIUCTUYHBIM  JTU3alHOM, Onarojaps KOTOPOMY YCTPOWCTBO CMOXKET
BIIMCAThCS B JIFOOOM HHTEPHED.

Ha ocnHoBe T3 Oblna cocTaBieHa CTPYKTypHas cXeMmMa YCTpoucTBa (CM.

PHUCYHOK 5).
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Momope THKOTEDH
4 wim 4 wm.
Vi Lugpay
Pacupumesis
Uugpa ALl
TeH3o0am-uk e ALl nopmob nemerm
[lenbmbe
2 2c
2C 1 # Lvgpa —
Tlymcomemp Hoppa ALl 2z Wond Uvgpa Bewmunsimap
1z Lugpa
v_li 2C | ugpa
(Bemoduodkas (oneroud
/IEHMA
Raspberry Pr 36+
+178
+58
HOM (sl
2208 e puman 122/ Tpeadpasabamens Tkpar Kavepa
HOMDAX CHUST
l

PucyHok 5 - CtpykTypHasi cxema ycTponcTBa
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2 KOHCTPYKTOPCKO-TEXHOJIOTUYECKHWHA ITAII
2.1 IlpoekTHpoBaHUe MPOTOTHIIA

B xone pa3paboTku KOHIEMIIMK MPOTOTHNA (CM. pUCYHOK 6) Ha ocHOBe T3,
OBLIIO PElIeHO, YTO MOE YCTPOMCTBO OyJIET COCTOSATH U3 OCHOBHBIX YaCTEH:

— MexaHu3M XpaHEHUS-BbIIa49M (CM. PUCYHOK 7, PUCYHOK 8);

— CeHCOopHBIii 3KpaH;

— CucreMa oxJiaxxJieHust (CM. pUCYHOK 9);

— Ocymurens (cM. pucyHok 10);

Bo BHemHem kopmnyce OydeT 3aKpemiéH SKpaH [jisi B3aUMOACHCTBUS C
MOJIB30BATENIEM, a TaKXKe CBETOAUOJHAs JIEHTa, AUHAMUK Ui OIOBELICHUS
MOJIb30BaTeNsl O TMpUeMe TabJeTOK, MYJIbCOMETP ISl U3MEPEHHS KUZHEHHBIX
nokKaszarened, JaTdyuk Beca OyzmeT pa3MemiéH B 30HE Bblaauud. Ha nBeprue
TabJETHULIBI OyIET CTOSATH OJOKHPOBKA, peaJTN30BaHHASI C TOMOIIIBIO COJICHOUIA.

Jlist oTBoja Termsja OT OOOpPOTHOM CTOpOHBI 3neMeHTa [lensThe cuctema
OXJIXACHUA OyJeT BKIIOUaTh PAJANATOP M BEHTUIISATOP.

Hnst  paspaborku 3D-momenu koHCTpykiuu Obutia BeiOpana CAIIP

KOMIIAC-3D. [dns co3nanus pennepa ucnonbzoBasiach CAIIP Fusion 360.

Pucynok 6 - PacnionoxeHne OCHOBHBIX YacTEN yCTPONCTBA
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Pucynox 7 - 3D-Mopens sipyca Pucynok 8 - 3D-Mozaens MexaHu3zma
MeXaHU3Ma XpaHEeHUS-BbLAaun XpaHeHus-BbIaun (6€3

BEpPXHEH U OOKOBOM CTEHKH)

Pucynok 9 - 3D-mozenb cucteMbl Pucynok 10 - 3D-monens
OXJIAXICHUS OCYIIUTENS
2.2 IToxdop MaTepuaoB
B kauecTBe OCHOBHOrO Marepuana JeTajleil MexaHHU3Ma XpaHEHUs-BblIauu
ObUIO BBIOPAHO OpraHUYECKOE CTEKJIO, T.K. OHO 00JIaJlaeT €CTeCTBEHHOMU
OpO3payHOCThIO, 3a CUET Yero MOXHO OyaeT BHU3yaldbHO HaOIIOAATh
HalOJHEHHOCTh A4Y€eK MpU OTKPBITUM Kopryca. Marepuanbl, C KOTOPBIMHU
KOHTaKTHUPYET IMOJIb30BaTellb U MPUHUMAaEeMble UM TIperaparhl, TOMKHBI 001a1aTh
TUMOAJNIEPTEHHOCThIO, ~ OPraHMYECKOE€  CTEKJIO  COOTBETCTBYET  JAHHBIM

TpeOOBaHUSM.
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Buemnuii xopryc, kei00 W HEKOTOpble Kpemnexu OydyT HaredaraHbl Ha
3D-npuntepe u3 mnactuka PLA. JlanHblil miacTuk Obul BEIOpaH Onaronapsi CBoei
TUTMOAJIJIEPTEHHOCTH, SKOJIOTMYHOCTH M BO3MOXXHOCTH OOECIEUUTh HEOOXOAMMbIC
JUISl HETO yCJIOBUS TeYaT Ha umeroniemcs: 3D-npunTepe.

Jlist kanmuOpoOBKHM, a TakKe KPEIUICHHS CHhEMHOTO TMOM0HA, HA KOTOPOM
HAXOJIUTCS IIECTEPHS C IPOPE3SIMU, ObUTH BHIOPAHBI HEOJUMOBBIE MAarHUTHI.

OntumanbHasi BIaKHOCTh OyJeT MOJAEPKUBATHCS C MTOMOIIBIO OCYIIUTENS C
cuinkaresieM BHYTpu. [lonp30Barento nepuonuyecku OyaeT HeOOXOAMMO 3aMEHSTh
KapTPUDK C CUJIMKAarejieM WM CaMOCTOSTENIbHO BBICYIIMBATh CUJIMKAreib MyTEM
HarpeBaHusl, MOCJE YET0 BEIIECTBO BOCCTAHOBUT CBOU aOCOPOUPYIOIIUE CBOWCTBA.

2.3 IlonOGop KOMIIOHEHTOB

1) I'maBHBIM YNpaBISIOUIUM 3JIEMEHTOM CHUCTEMbI OyJIEeT MUKPOKOMIILIOTED
Raspberry Pi 3B+ [4] (cM. pucyHok 11), BBHIY HEOOXOMUMOCTH YMpaBICHUS
SKpPAaHOM U BBICOKOM MPOU3BOAMMOCTH JIAHHOTO YCTPOICTBA.

2) Jlna B3auMOAEHCTBUS C MOJb30BaresieM Obul BbIOpaH ceHcopHbii LCD
mucrierd 10.1 mrorimoB paszpemenuem 1024*600 (cm. pucyHok 12). PaGouee

HaIpsKEHUE dKpaHa - 5 B.

Pucynoxk 11 - Raspberry Pi 3B+ Pucynok 12 - Cencopnbiii LCD gucnnein
3) [Ans mnpuBeneHuss B JABWKEHHE YEPBSIYHOM TMepeqayd MeXaHu3Mma
XpaHEHUSI-BbIJIaud ObUTIM BBIOpaHBl MOTOpPBI-penykTopel GA-12 N20, BBHAY
ONTHUMAJIBHOIO COOTHOILIEHHSI MX KOMIIAKTHBIX radapuToB M MOUIHOCTH. Pabouee
HanpspkeHue motopa - 5 B, pabounii Tok - 30MA, motop cosepmaer 100 06/mMuH.

st ynpaBiieHHss MOTOpamMu ObUIM BbIOpaHbl JpaiiBepbl Ha 0a3ze MUKPOCXEMbI
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DRV8870 3a cuér nanuuus B Hel uHTepdeiica [IIMM ynpaBnenus, 10CTyITHOCTH
MUKPOCXEMBI, a TaKKe Halluuus B HEM 3alluThl OT NEperpy3ku Toka. PabGouee
HaIpsKEHUEe MUKpocxeMbl — 6.5B - 45B, BbIX0qHOI TOK — 3.6A.

4) B xkadecTBe »HKONEpa ObLT BHIOpAaH WHKPEMEHTAJIbHBIA SHKOACP IS
KOMITBIOTEPHOW MBIIIN  (CM. PUCYHOK 13) 3a cuéT ero KOMIaKTHBIX rabapuTOB.
Pabouee nanpsoxeHue sHKonepa - 3.3B, pabounii Tok — SMA.

5) B kawectBe AULII Obu1 BbiOpan uyun ADS1115 manoro norpeOneHus
PHEPruu U ynoOHOTO nHTepdeiica cBsa3u. Pabouee HanpshHrkeHUEe MUKpPOCXeMbl — 2B
- 5.5 B, pa3pemienue — 16 6ut, padounii Tok — 150MkA, unrepdeiic cszu — 12C.

6) B kadecTBe OCHOBHOTO 3JE€MEHTAa CHCTEMbI OXJIaXACHHUS ObUT BhIOpaH
anemeHT llenbrhe. [IpenmyiecTBamu, 000CHOBBIBAIOIIUMH BBHIOOP JTaHHOU (CM.
pucyHok 14) B MOEM YyCTpOICTBE, MO CPaBHEHUIO C YacTO HCIOIb3yEMbIMU
(pPEOHOBBIMU YCTAaHOBKAMH W BOISHBIMU CHUCTEMaMHU OXJIAKICHUS SBISIOTCS
KOMITAKTHBIE Ta0apuUThl U MPOCTOTA OOCITYKMBAHUSI CUCTEMBbI HA OCHOBE 3JIEMEHTA
[TensTheE.

PaGouee nampsixenue snemenrta Ilenstbe — 12B, paGouunii Toxk — 4.3A -
4.6A, momHocth — 55 Bt [Insg oTBoma Termsa ¢ oOpaTHOM CTOPOHBI 3JIEMEHTA
IlenbThe OBUIM  BBIOpPAHBI AMIOMHUHHEBBIC paguaTopbl OOMICH IUIOMIAIBIO
MOBEPXHOCTH 665 cM2 W BEHTWIATOpP ¢ pabouuM HampspkeHueM 12B, pabounm

TokoM 0.1A, u xkomuyectBoM 060poToB 2800 06/MUH.

PucyHnok 13 - Dukozaep Pucynok 14 - Onement [lenbThe B cOOpKe ¢

paaunaropaMu 1 BEHTUIIATOPOM
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7) Jns KOHTpOIs BBIJAYM MpenapaToB OyleT MCIOIb30BaThCS TEH301aTIUK
¢ nuanazoHoM wu3Mepenuss 100 r (cM. pucyHok 15). OOGpaboTka moka3zaHuil
naruvka Oynet mpousBoauThes ¢ momoinnsio ALl Ha 6a3ze yuna HX711. PaGouee

HanpsbKeHne MUKpocxembl — 2.6B - 5.5B, paOounii Tok - 1.4MA.

PucyHnok 15 - Jlaruuk Beca  PucyHok 16 - [laTuuk mynbca

8) Jlus mu3mepeHus mynabca ObUT BEIOpaH JaTurK BRIOpaH MPOCTOTHI cOOpa ¢
HEro MokKa3arenel (CM. pucyHoK 16).

9) Jns ocyiiecTBieHUs 3ByKOBBIX HAIIOMUHAHUN O MPUEME U O3BYyUHBAHMS
MHCTPYKIHMI B MOEM YCTPOWCTBE OyIyT MCIOJIb30BAThCs TMHAMUKH 2535. Pabouee
HarpspkeHue — SB.

10) Inst ocyiiecTBiaeHUs OJIOKUPOBKHM JBEPIbI TAOJETHHUIIBI ObUT BBIOpaH
AIEKTPOMATHUTHBIA COJICHOMIHBIA OONTOBOM 3aMOK (cM. pucyHOK 17). PabGouee

HaIpsDKEHHEe MUKpOcXeMbl — 5B, pabouuii Tok - 1A.

Pucynok 17 - DnexrpomMarauTHbIN Pucynok 18 -Kamepa aiia Raspberry
COJICHOUJTHBIN OOJITOBOM 3aMOK Pi (Asia Version) V1.3

11) Pacumpurens noproB SX1509 Oyner wucnonb3oBarbCcsi B yCTPOMCTBE

BBUJy HEXBaTKH MOPTOB Ha Tuiate Raspberry Pi 3 mist HeoOXoAMMOro KolndecTBa

MOJIKJTFOYCHHBIX yCTpPOMCTB. Pabouee Hampsbkenue — 1.2B - 3.6B, paGouwnii Tok -

IMKA, Kou4ecTBO KaHaloB - 16, uatepdeiic nogkmouenue - 12C.
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12) Kamepa ms Raspberry Pi (Asia Version) V1.3 (cMm. pucyHok 18) Oyner
WCIIONIb30BAaThCA IS OTCIACKUBAHUS ~ NPUOMIDKEHUS  TONBb30BaTels |
uaeHTUGUKauu ero auuHoctu. Pazpemenne — 5 Mn, untepdeiic cpszu — CSI
pazseM MIPI, Tun marpunsl — OmniVision OV5647.

13) B snekrpuueckyro cxemy Obul BkitoueH DC-DC  noHmxkaroumi
npeobpazorarens T34 75W ¢ 12B g0 6.5B.

14) DnexkTponUTaHUE CUCTEMBbI OCYIIECTBISIETCS C TOMOLIBIO UMITYJICHOTO
onoxa utanus 12B 10A.

Jlns  ymobctBa W HAAGKHOCTH  KpEIUICHWM, TOJIKIIOUEHHE  BCeX
BBINICTICPEYHCIICHHBIX yCTPOUCTB OyleT BBIBEJCHO Ha pa3pabOTaHHYI0 MHOMU
MeYaTHYIO TUIaTy, NPeACTaBISIIONTYI0 co0o0i mmiy ais Raspberry Pi 3.

2.4 Pa3pa0oTka qu3aiiHa Kopiyca

Kopryc cranuoHapHOTO YCTpOMCTBA €KEAHEBHOTO IOJIb30BAHUS JTOJDKEH
o0nanare 3proHOMUYHONW (QOopMON M OBITh (PYHKIMOHAIBHBIM, TaKXKe JaHHOE
YCTPONCTBO JTOJDKHO O0JIaiaTh BBICOKMMH JCTETHYCCKHMH CBOMCTBAMHU U yIadyHO
BITUCHIBATHCS B JTFO00M UHTEPHED.

B xone paGoTel MHOIO ObUIM pa3pabOTaHbl pa3IMYHbIC BAPUAHTHI BHEITHETO

KOpITyca yCTPOMCTBA.

¢

Pucynok 19 - IlepBblii BapuaHT Pucynok 20 - Bropoii Bapuast

BHCIIHCTO KOPITyCa BHCHIHCTO KOPITyCa
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[TepBrIif BapuaHT BHEIIHETO KOPITyca yCTPOMCTBA 00J1a1a1 mpocToi popMoit
Y BBIVISZEN MAacCUBHO (cM. pucyHok 19). [Ipeanonaranoce, 4to Kaxaas U3 CTEHOK
KopItyca JOJbKHa OBbITh BBIpE3aHAa M3 JIMCTOBOTO IUIACTHKA W TMPUKPEIUICHA K
o0leMy OCHOBaHMIO, Ojaromapsi 3TOMY JIOCTUTAalOTCA TaKuWe MPEeUMYIIecTBa
JAHHOM KOHCTPYKLMH, KaK CKOPOCTh M MPOCTOTA U3rOTOBJIEHHUS, a TAK)KE BbICOKAs
PEMOHTONIPUTOAHOCT.

Bropoit Bapuant kopnyca (cMm. pucyHok 20) npuoOpén Oosee ClOoXHbBIC
3aKpYIVIEHHBIE dbopMbI, TakkKe €ro KOHCTPYKIMS He MpeaycMarpuBaia
BO3MOXKHOCTb  OTJIEJIEHUSI CTEHOK OT OCHOBHOIO Kapkaca, 3a CuUérT 4Yero
YMEHBIINIACh PEMOHTOIIPUTOIHOCTh YCTPOKCTBA.

[Tocne xoHCYNAbTAIMU C IPOMBIILICHHBIM TU3aifHEPOM OBbLIT BTOPOW BapHaHT
Kopryca Obpul opabotan. duHaANBHBIA BapuaHT Kopmyca (cM. pUCyHOK 21, 22)
yCTpOWCTBa 00Najan HECTAaHJApPTHONW HProHOMUYHOW QopMoil 06e3 moTepu

(GYHKIIMOHATBHOCTH.

Pucynok 21 - ®uHanbHbIi BapuaHT PucyHok 22 - @uHaIbHBINA BapUaHT

BHEIIIHETO KopItyca BHEILIHETO KopItyca (Buj cOOKy)
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2.5 U3roroBJjieHne U cOOpKa KOpImyca
JleTann MexaHuW3Ma XpaHEHHS-BBIJAYM M YaCTh BHEUIHETO KOpIyca ObLIN
BbIpe3aHbl Ha JazepHoM craHke ¢ YIIY w3 opranmueckoro crexia (CM.
[Ipunoxenne b). Kpenenus ajis MOTOpPOB M JAaTUYUKOB, @ TAK)KE OCHOBHAS 4acTh
BHEIIHETO0 Kopryca Obuin Hameuyatansl Ha 3D-mpunrtepe. Yactu xkopmyca
COEIUHSIOTCSL MEX1y COOOM MOCPEICTBOM CKJIEUBAaHHUA (CM. PUCYHOK 23, pUCYHOK
24, pucyHoK 25, pucyHok 26, [Ipunoxenune B). Kpenenrue MOTOpOB U J1TaTYMKOB

OCYIICCTBIIAACTCA C ITOMOIIBIO BUHTOBOTO COCANHCHUS.

Pucynox 23 - IIpouecc Pucynok 24 - C6opka cucTemsl

CKJICUBaHMUS KOpIryCa OXJIaXXKACHUA

Pucynok 25 - Buemnnii kopnyc  PucyHok 26 - COopka ocymuTens

B TIpoIiecce COOpKHU B 30HE KpCILICHUS
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2.6 Co3manue nmevyaTHoOM MJIATHI

Jlns ynmoOGctBa W HAAEKHOCTHM KpEIUICHMH MHOI Oblia paspaboTaHa
coOCTBeHHas Te4aTHas IUIaTa, MpeacTaBisonias cobor mmg ans Raspberry Pi
3B+. K nemy unér nuranue 5 B ot npeoOpazoBarens u 12 B ot 61oka nutanus.
Ha mnmare pacnonaratotcs pasbéMbl [UIi  KOMMYTanuu  (QyHKIIMOHATBHBIX
aneMeHTOoB. Ha nmare pasBeneHsl ApaiiBepsl MoTOpoB, Moayau ALl wu
pacummputens moproB. Ilmara wmmeer 2 cnod. Ilocne co3manuss cxembl U
TpaccupoBku Tuiatel B cpene KiCad [5] s HampaBuia miaTy B MPOMBIIUIEHHOE
usrotopiieane B OO0 «Pe3zonut» [6] (cM. [Tpunoxenue I'). Ilocie usrororneHus

ObLIa MPOM3BE/IeHA MaiKa AMEKTPUIECKUX KOMIIOHEHTOB IJIaThl (CM. pUCYHOK 27).

Pucynox 27 - IIponecc pacnianBaHusi 11aThl
2.7 Pa3zpaborka aaropurma padorsl podoTa

Ha s3p1ke mporpammupoBanust Python ObuT HarmMcaH psi OAIIPOTPAMM:

1) CepBep 1 KIMEHT JJI CBSI3U YCTPONCTBA C MOOHMITEHBIM TPHUIIOKEHUEM.

2) Adnroput™m pacrio3HaBaHHS JIMI] HA OCHOBE KackaJoB Xaapa. Ha ocHoBe
NU300pKEHNUI JUIa KaKIOTO W3 TOJb30oBaTeneid oOydaercs wMomenb. [lpu
HAIMMCAaHWW TPOTPaMMBbl MCIOJIB30BAMCh OBUIM HWCIIOJNIB30BaHbl OHOIMOTEKA
OpenCV u Face Recognition [7].

3) Beigaya MeIMKaMEHTOB.

4) KoHTpoib BbIIaYX METMKAMEHTOB C MTOMOIIBIO JIATYMKA BECA.

5) COop nokazaHuil 1aTYuKa MyJibCa.

[TomupIit anropuT™ pabOTHI CHCTEMBI TIPEICTABIICH B IPIIIOKEeHUH /1.
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2.8 Pa3zpa0doTka MOOMJIBLHOTO NPUJIOKEHUS

MoOuiibHOE TPUIIOKEHUE BBITIOHSIET Psii PYHKIIUN:

1) MOHUTOPHUHT HAMMOJIHEHHOCTH YCTPOICTBA.

2) JlanHbl€ O BbIJAYe MPENapaToB U MPOITYCKaX.

3) Perucrtpanusi HOBBIX NPENAPATOB B CUCTEME.

4) Hactpoiika METOI0B OIOBEIIICHUIA.

5) Pexum 3arpy3ku. Ilpum BbIOOpe MAaHHOIO peXMMa C YCTPOKCTBA
cHUMaeTcs: OJIOKMpPOBKa M BBIKJIIOUAETCS cucTema oxyaxkiaeHus. llonb3oBarensb
JOJKEH BBIOpaTh ONpeNeNEHHBIM spyc, M YyKa3aThb Ipenapar M KOJIMYECTBO
3arpy>kKeHHBIX Ha SIpyC TaOJETOK.

6) BugeocBa3zp. C mNOMONIBIO MPUIOKEHUS TOJIB30BATENb  CMOMKET
OCYILIECTBIISATh BUJICO3BOHKM HAIPSAMYIO Ha ycTpoilcTBo. [laHHas QyHkuus Oynet
0COOCHHO TOJe3Ha JUIsl MOXKHIIBIX IMOJIb30BaTeNiel, B3aMMOACUCTBUE C KPYIHBIM
SKPAHOM C TMOHSATHBIM MHTEpENHcOM MJisi HUX OyIeT Jierde, 4eM B3auMOJAEHCTBUE
co cmaptpoHoMm. Baxuoit dyHkiuelr OyaeT OTCIIeKHBaAaHUE HEMOCPEICTBEHHO
npuéMa IpemnaparoB, BeAb IO0Jb30BaTElb, OCOOCHHO MOXWIOW WM C
HapyUICHUSIMU MaMSITH MOXKET B3SITh JIEKAPCTBA U3 30HBI BbIJIAUM TaOJIETHUIIBI, YTO
MOKHO OTCJIEIUTH C ITOMOIIBIO JaT4MKa BeCa, HO OTIOXKUTh UX U HE OCYILECTBUTH
npuéM Ha3HAYEHHBIX MEIUKAMEHTOB, 3TO MOXXHO OTCIIEUThH JUIIb C MOMOIIBIO
KaMephl.

[Tpunoxenne paspadareiBactcsi B mporpamme Android Studio Ha si3bike
nporpammupoBanus Java (cMm. [Ipunoxenue E).

2.9 PazpabGorka uHTep(eiica BCTPOEHHOIO AU CILIes

WNurepdeiic ceHcopHoro »skpaHa ObU1 HamucaH Ha s3bike  Python c
ucnosb3oBanrem Oubnuorexku Kivy. Ha skpane oroOpaxkaercs oOpaTHbI OTCUET
70 cleayiouiero npuéma JeKapcTB, BO BpeMs mpuéma Ha 3KpaHe oToOpakaercs
CIIUCOK MpenaparoB K BbIJlaye, PEKOMEHJIAlMU M0 K UX MpuéMy (3aruBarh BOJOM,

pa3kEBbIBATh, MPUHUMATh J0 WU MOCJE €lbl U T.I.). Takke ObUIM pa3paboTaHbI
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UHTEJUIEKTyallbHble yrnpaxkxHeHus Ha ocHoBe Tecta Ctpymna [8] u tabmu ynbsre
[9] (em. TIpunoxenue X).
2.10 CueHapuu MCOJIb30BAHNUS YCTPOIICTBA

— PoxactBeHHukM pa3 B Tapy HeAeNdb HABEMIAIOT TIOXKHUIIOTO 4YEJIOBEKa,
3arpy’kaloT HOBYI0 TApPTUIO MeauKamMeHTOB B TaOmetHuiyy. C TIOMOIIBIO
OPWIOKEHUS M KamMepbl OHM MOTYT OTCIEXHUBaTh MNPUEM. 3a4acTyro JIOASIM
TIOYKMJIOTO BO3pAacTa HE XBaTaeT OOIICHUS, TAKKE OHHU HYXKTAIOTCS B ITOCTOSTHHBIX
HAIIOMUHAHMIX KaK O MpUEME JIEKapCTB, TaK M O peXuMme JHsI. Mo€ yCTpoHCTBO
CMOYKET BBITIONHATH Psii QYHKIIUH COIMAILHOTO Po0O0Ta, C MIOMOIIBIO HETO MOYKHO
TIOXKUJION TIOJTH30BATENIb CMOXKET IMO3BOHHUTH POACTBEHHUKAM, Bpady WM MMOUTPATh
B Pa3BUBAIOIIUE UTPHI.

— Yenorek, paboraronuii Ha a0My (T.K. MOE YCTPOMCTBO Mpe/roiaraet
JIOMaIlTHee MCTOIb30BaHue), HarpuMep, hpuitancep 3a0bIBacT O MpuéMe JIEKapCTB,
WIM € O HUHBIX PEKMMHBIX MOMEHTax M IUIaHaX Ha JeHb. MoE ycTpoiCTBO
HATIOMHHT O TUTAHAX W BBIIACT HEOOXOMMMBIE JICKapCTRA.

2.11 CtouMoCTh KOMIIOHEHTOB

Tabnuna 4 - DxoHOMHUYECKas OlICHKA MPOEKTa.

HaumenoBanue Kon-Bo, |llena 3a | O6mas

IIT. mIT., pyo. | crouMocTs, pyo.
CeHcopHbIit LCD |1 7000 7000
muctuieit 10’1 mroiMoB
Munu-komnbstotep Raspberry Pi 3 Model B 1 9656 9656
Mortop-penykrop GA-12 N20 3V 4 280 1120
OHkozep 11 MM OT KOMIIBIOTEPHON MBIIIN 4 125 500
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Oxkonuanue Tadaune 4

Kamepa nns Raspberry Pi SMPX (Asia Version) | 1 360 360
V1.3

Heonumossiii maraut [Ipod-Maraut auck 8x1.5 | 1 285 285
MM NdFeB, 50 mt. N35

DC-DC nonmxaromuii mpeoOpa3oBareib 1 460 460
T34 75W

biiok nutanus cerepoit 12V 10A 1 900 900
AJlpecHasi CBeTOAMOIHAS JIEHTa SM 1 1086 1086
Onement llensrbe 12V 1 156 156
Bentunsarop 12V 1 324 324
Panuarop 2 200 400
JlaT4uk myiabcoMeTp 1 242 242
Tenzonaruuk ¢ Auamna3zoHoM B3BemuBanusg 100r | 1 364 364
Conenonn 1 267 267
Jnnamuku 2 55 110
KomnoHeHTsI 11aThl - 3500 3500
Karymka mnactuka PLA 1 3200 3200
Jluct opraHnyeckoro cTeksia 1 1800 1800
I'pyHT-3Manb 17 nacTuka 2 324 648
AKpuioBas Kpacka 1 352 352
HUoro: 32700 py6.
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3AK/TIOYEHUE
Pe3yabrar

B xome pabGorei Ham mpoekToM ObUT  pa3paboTaH  MPOTOTHI
MEAUIIMHCKOTO-po00Ta KOMITAHBOHA, OCYIIECTBISIOLIETO aBTOMATHU3UPOBAHHYIO
cOOpKy U BbIa4y TaOJNETOK, CIIOCOOHBIA YBEJOMIISATH TIOJIB30BATENSl U
OCYIIECTBIATh KOHTPOJIb MpHEMA JIEKAPCTB, TAKKE MPHUCYTCTBYET BO3MOXKHOCTH
BBINIOJIHATh C €r0 MOMOIIBI0 WHTEIUICKTYaJbHbIE YIPAXKHEHUS U OCYIIECTBISThH
BHUJICOCBSI3b C POACTBEHHUKAMU U BpAaYaMH.

boiio paspaboraHo MoOOWUIIBHOE TPUIIOKEHHE, € TOMOIIBIO KOTOPOTO
MIPOU3BOAUTCSA HACTPOMKA BPEMEHH U METOJIOB HATOMUHAHUS, PETUCTPALUS HOBBIX
npenaparoB B CHCTEME, BEOETCA CTAaTUCTHKAa NpUEMA, OCYIIECTBIAETCS
MOHHUTOPHUHI  HANOJHEHHOCTM  MEXaHU3Ma BbIJAYM U OCYLIECTBISETCS
BUJICOKOHTPOJIb NPUEMA.

[lo pesynpraram mnpoBeAEHHOW pPaOOThl OBLIM TMOJYYEHBl PELUEH3UH OT
KOMITAHHM, CHEUUATU3UPYIOIINXCS HA MEAUIMHCKOW podoToTexHuKe U oT MI'TY
uM. H.D. baymana (cm. [lpunoxxenune N).

bnaromapss 3TOMy NpOEKTy Kak MOXKHWIbIE, TaK W JIOAM OoJiee MIIaJIIero
BO3pacTa CMOTYT TMOBBICUTh Ka4e€CTBO JKHM3HU W JIydllle 3a00THTHCS O CBOEM
3/10POBBE.

IlepciekTUBBI pa3BUTHS

K mepcrniektrBam pa3BUTHS OTHOCHUTCS BHEAPECHUE TaKUX (PYHKIIMIA Kak:

— Perucrpanus mnpemnapaTtoB BHYTPH TaOJIETHHUIIBI C TOMOIIBIO CHCTEMBI
“YUecTHBIN 3HAK”;

— I'onocoBoe ynpaBiieHHE;

— BO3MOXXHOCTB 3alIMCH K Bpauy HanpsaMylo uepe3 poOoTa;

— TpeBoxKHasA KHOIIKA;

Takxe B MOEM MPOEKTE MOTIYT HAWTH IIMPOKOE MPUMEHEHUE HEUPOHHBIE
CeTU, Belb POOOTHl KOMIAHBOHBI, KaK MPaBUJIO, MOTYT HE TOJIBKO CHPOCHUThH O

CaMO4YyYBCTBHH CBOCI'0O XO3sdMHA KW HAIIOMHUTL IIPUHATDH Ta6J'IeTKI/I, OHH MOI'yT
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NOJAJEpkKaTh Pa3roBop, IMOACTPAaUBaTbCS TMOJ XapakTep W MOPEANOYTEHUs
nosnb3oBarens. [lepCneKTUBHBIM NMPUMEHEHHEM HEUPOHHBIX CETE MOXKET CTaTh
OTCJIEKMBAHUE YXYALICHUS COCTOSHUS IOJb30BATENs C MIOMOULIBIO 3allMCH T0JI0Ca
WIN U300paKEHUs C KaMepBbl.

Jlyist mpoBeAeHMS anmpoOaIiy yCTPOMCTBA MHE TIPEJICTONT:

1) IlonyuyuTh 3aKiIIO4YE€HUE OT CAHUTAPHO-3MHUAEMHOJIOTHYECKON CTAHIIUU O
COOTBETCTBHHM YCJIOBHUI BHYTPU TaOJIETHULIBI HOPMaM XPaHEHHUsI PENaparoB;

2) llonyuuTh 3aKIHOYEHUE IICHUXOJIOTAa O MOJIb3€ UTPOBOM U COLMAIBHOMN
COCTaBJSIIOLIEH MOETO YCTPONCTBA.

Mo€ ycTpOICTBO MOXKET OBITh BHEAPEHO B JOMax MPECcTapesblX Kak
WHJVMBHUAYaJbHbIA TaKeT. TakKe OHO MOXKET MPUMEHSThCA W B JOMAIIHHUX
yCIOBUSIX W, Onaromapsi cBOoei MacIiITabUpyeMOCTH, CIYKUThb JJI BCEX YJICHOB

CCMBHU.
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Pucynok A.1 - IlepBble 3CKU3bI Pucynok A.2 - Dcku3bl
MEXaHH3Ma XpaHEHUS-BbIaun MEXaHHW3Ma XpaHEHUs-BbIauu
Y BHEIIIHETO BUJIa yCTPOMUCTBA Y BHELIHEro BUJA YCTPOICTBA

N3HavanpHO MIaHUPOBATIOCH ClieNIaTh KOPITYC B (pOpME JIE€TCKOM UTPYIIIKU
“HeBansimka”, a TabJeKkd BBIIABIWBAThL W3 OJIMCTEPOB MPSMO BHYTPH

YCTPOMCTBA.
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MNPUJIOKEHHUE B TexHoJsioruyeckne KapTbl
Tabmuma B.1 - TexHomornueckass KapTa H3TOTOBJIEHUS 3JEMEHTOB

BHYTPEHHETO KOpITyca U AETAJIE MEXaHU3Ma XPaHCHUS-BbIIaun

Onepanus NucTpyMeHT

Coznanue mudposoit 3D monenun [Tporpamma KOMITAC-3D
Okcnopt mozaenu B DXF-popmar [Iporpamma KOMITIAC-3D
I'enepupoBanue G-kona [Tporpamma Corel

Pe3ka neranu JlazepHnsiit cranok ¢ UITY
OununHas 00paboTka Haxxnaunas Gymara

Tabnuma B.2 - Texnonornyeckasi kKapTa U3rOTOBJIEHUSI BHEIIHETO KOPITyca U

KpETUIEHU

Onepanus NHcTpyMeHT

Coznanue uugposoii 3D Monenu IIporpamma KOMITAC-3D

Okcnopt mozaenu B STL-dhopmar [Tporpamma KOMITAC-3D

I'enepupoBanue G-koga [Iporpamma Ultimaker Cura

[ToaroroBka 3D-nipuHTEpa K padorte Kieit Picaso 3D

[Teuats 3D-00BEKTOB 3D-npuntep Ender-3

duHuiHas o0padoTKa Haxxnaunas 6ymara

I'pyHTOBKA MOnENN I'pyHT-3MaIB 1151 TIIIaCTUKA

ITokpacka mozenu Anpo30sbHas aKpUIIOBas Kpacka,
YHUBEPCAIBbHBIN aKPUIIOBBIM JIAK
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Pucynok I'.1 - [IpuHnunuansHas cxema raTel-muiga ais Raspberry Pi 3B.
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Pucynok I'.2 - Tpaccuposka 1uiatel B mporpamme KiCad

39



INPNUJIOXKEHMUE /I biok-cxema ajaropurMa padoTbl yCTPOHCTBA

PerucTpaums Hossl
npenapatos

BriGOp dyHKUMKM "3arpy3Ka
NpenapaTos” & NpUNoHEHKA

CHATHe GNOKMpOoBEW

3arpyaxa Ta0nerox
Nons30EaTenam

QHOHYSHWE 3arpy3HM

MNpogom#eHe oTCUETa
no Taimepy

PHLLNO BPEMA NPHEME

nexapcTe? HENOMWHaHWE O Nprueme

OTcnexmeaHne
NpWONMHKEHNA NoMNs308aTena
C MOMOLLEHD KaMEpsl

Monk3oeatent, Ha KOTOPOrD
rUCTDHPOBAH NPUEM, NPUENUzM

a Buigon vH@opMaLMI o
npenapatax Wz #adopa Ha 3¥paH

OME30BETEN: HE
BgxonnT Donee 15 My

MoeTopeHne
HANOMUHEHWA

COopra vadopa npenapatoe

MEXEHW3IMOM Ebldgaqm

YU&T nponycxa ;
HDMéMa B MOGHMEHOM| [Haqano TpaHCnAUMK NpyUema B]

NpUNOKEHHH MOGMNEHOM NPUNO¥EHUH

v

OTCnexueaHWe E3ATMA HaOopa
C NOMOLEH JaTunka Beca

|

[ ODHOBNEHWE OaHHLX © ]

HaMNoNHEHHOCTH TaONeTHMLLI

MoeTopeHne
HaMOMUHaHKA

0Nkb308aTENL B3AN CTakaH
NexapcTeamu?

(OGHOEBMNEHNE AaHHLIX
0 CTaTUCTUKe npuéma

n peqno¥eHne BelNONHUTE
WHTENNekTyantHue
YAPEKHEHNS

0Nb30BATENk WenaeT BrinonHexmne

WHTENNEKTYaNEHLLX
YNPasHEHWA

S8LINONHATE YTIDEHHEHNT?
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HNPUJIOKEHUE E Untepgeiic MOOMIBLHOTO NPUJIOKEHUS

141600 & Q - Bl Gy # 1414008 Q - B il Goo #

testapp

testapp

3ATPY3KA NMPEMAPATOB <

HaseaHve
PETUCTPALIUA HOBbIX NMPEMAPATOB

AAHHBIE O MPMEMAX MPEMAPATOB U Hosuposka
MPONYCKAX

Bpewms HH:mm °
MOHMUTOPUHI 3AMOHEHHOCTH
YCTPOWCTBA

HACTPOWMKU COXPAHUTb

3aperncTpupoBaHHble npenapaTbl
Hypoder

DELETE

PucyHnok E.1 - I'maBHBII 3KpaH Pucynok E.2 - Peructpanus

MpernaparoB
14140908 Q - B il ooy # 14140908 Q - 1414908 Q - B8 il G 4
testapp testapp testapp

< <

Hypoden b
Mpenapat 3BYKOBOO CUTHaN @
Konmyectso J CBeToBot curHan
0..14

Myw-ysegonnexus [ ]

COXPAHUTb PeXu1M HoYHMKa

Pucynok E.3 - Bei6op Pucynok E.4 - 3arpyska Pucynox E.5 - Hactpoiiku

spyca 3arpy3Ku npernapara Ha sipyc YBEIOMIICHU I
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NPUJIOKEHHME K UHTe/NIeKTyaIbHBbIE YIIPAKHEHUSA

C noMoIlbl0 KOHCYJAbTAallUM TICUXOJOra ObLIM  BBIJIETIEHbI

JBa BHOA

VIPKHEHUN U TOAJEPKAHUS YMCTBEHHOM AaKTMBHOCTH, KOTOPBIE MOXKHO

WHTETPUPOBATH B IIPOCKT.

1) Tect Crpyna, OCHOBaHHBIM Ha U3BECTHOM B CpE/ie TICUXOJIOTOB A (deKTe

Cprna, IO KOTOPOMY HCIIBITBIBACT 3aTPYAHCHUA B OIIPCACICHUU LIBETA HAIIIMCH,

€CJIM HaJIMUCh TPOTUBOPEUUT IBETY (CM. pUCYHOK 3.1).

2) Tabmumer HyneTe — TaOMUIBI CO CyYallHO PACHIONIOKEHHBIMU OOBIYHO

yuciaMu Wik OykBaMu (CM. PUCYHOK 3.2), cily>Kalllue AJisi MPOBEPKU U Pa3BUTHS

OBICTPOTHI HAXOXKACHUS ITUX OOBEKTOB B ONPEICIEHHOM MOPSIIKE.

. KPACHB]I?IU KEJITHIA 31721 8 4
CHHMM KOPUMUHEBEHMN ‘ 10 6 15 25 13
YEPHEM BEJIEHEN 2420 1 9 22

CEPEM

KPACHEIM CAJIATOBBM 19 12 7 14 16

curmt seEness MamHoBsir | 2 18 2311115
Pucynok XK.1 - I[Ipumep Tecta Pucynok XK.2 - ITpumep Tabnuiibt

Crpyna [lynsTe
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INPUJIOKEHUE U Peuen3uu u peKOMeHIALMHU

HAYYHO-NPOU3BOACTBEHHOE OBBEAWUHEHWE

AHAPOMOHAA TEXHUKA

Hex. Ne 381 ot «10» anpens 2023 r.
Vuenune 9 xracca
I'bOY r. Mockes «baymanckas
umxenepras mkona Ne 1580» AHO 10
“Hayuno-o6pazoBaTenbHEIH HEeHTP
MI'TY mm. H. D. Baymana™
®ponosoit K. H.

OT3BbIB Ha TeXHOIOTHYeCKHH NPOEKT
«MenunuHcexknii podor-komMnannon «MIK»

O6nacTe HccleOBaHMA, K KOTOPOH OTHOCHTCS OCHOBHON MaTepual — COLMATBHO
HalpaBJieHHasl CepBUCHAsA POOOTOTEXHMKA, AB/IAETCH aKTYATLHBIM HAMPaBIEHUEM HAYYHO-
WCCIE/IOBATENLCKHX M ONBITHO-KOHCTPYKTOPCKMX —paboT, BeIGpaHHOE HanpasJeHHe
o01afaeT NepCIeKTHROM Pa3BUTHA 10 KOMMEPYECKOTO CEpHITHOro MPOyKTa.

B paGore npuse/ieH nepedens U3BECTHEIX II0IX010B, [I0Ka3aHbl TPOTOTHITEI AHAIOTOR
pa3pabarbiBaeMOro M3JENHd, KOHIENTYATbHO 00OCHOBaHA KOHLIEHLMA IIPHMEHEHHS
paspabaTeiBaeMoro musjenus. Ilposenenst paboTel Mo pa3paGoTKe M H3TOTOBICHHIO
(YHKITHOHANLHOTO  IPOTOTHNA, BRITIOJHEHA KOHCTPYKTOPCKas M TEXHONOTHYECKas
AOKYMEHTAlsA, pa3paboTaHbl CLEHAPHM HCIIOJIb30BaHKA pa3pabaTEIBAEMOrO YCTPOMCTBA,
NPHBENEH IepeyeHb JUTCPAaTyPHLIX HCTOYHHKOB. PaboTa BBINONHEHAa HA XOpOIIEM
TEXHHYIECKOM YPOBHE, CTHIIb H3JI0KEHHS IIOCIeI0BaTENLHEI, paboTa CTPYKTYpHPOBAHA.

B uacTu pa3BHTHA IpoeKTa peKOMeHyeM 00paTHTh BHUMAaHHE Ha:

- TpopaboTKy 3PTOHOMHMKH KOpIIYCa H3[ENHs, WCXOAS M3  BO3MOKHEIX MECT €ro
pa3MeIeHHs;

- paccMOTpeTh BO3MOXKHOCTE HCIIONHEHHA MOOHIBHOTO YCTPOMCTBA, IIO3BOIISIOIIETO
HCII0JIb30BATh M3/e/IHe B METHIIHHCKUX YUPEKICHHIX,

- npopaboTaTk BapMAHTBI MHTETPAIAH YCTPOMCTBA € CEPBHCAMH «YMHOTO I0May,
noaxmodenue yerpoiictea K [IoT (mpoMbIluIeHHEIH HHTEpHET Belei);

- PaccMOTPETh BONPOC MPECEYSHHs HECAHKIMOHUPOBAHHOTO JTOCTYIA K JEKApCTBaM,
BOIIPOC BHEIPEHHS H TEXHHYECKOTO OOCTYKHBAHHA YCTPOMCTBA TEPMOCTATHPOBAHHA
TA0JIETHUIIE], MEXAHH3M BEI30Ba 3KCTPEHHOI TIOMOIIH NOAB30BATEIO B CIydae HAKATHA 1M
Ha KHOTIKY OKCTPEHHOIO pearHpoBaHus 1ub0 WHBIE CIOOCOOBI OIEGHKH COCTOSHHS
NOIB30BATEIA. s'a

PaGota pexkomen/0BaHa K NPOTOIDKEHHIO, NPEJCTABISET MHTEpPEC IS Y4ACTHS B
HAYYHO-TEXHHYECKHX BBICTABKAX M KOHKYpCax.
wﬂﬁpjﬂiﬁm—m‘r

2
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HenonaATebHBI AHpEKTOD E.A. Iyzopor

Hen. Kugenxo U.TT,
+7(3519) 58-01-86
ivan.zhidenko@npo-at.com

AO «HMO «AngponaHan TexHuKas
109518, r. Mockea, yn. MpaitsopoHoBckasn, g. 23
OFPH 1097746741894, UHH/KMN 7723738378/772201001
Ten.: +7 (495) 226 02 99, +7 (495) 226 12 99, +7 (495) 226 14 99
e-mail: info@npo-at.com, www.npo-at.com

Pucynok U.1 - Peuensus u pekomennauuu ot AO “HITO “Angpounnnas

TEXHUKa’
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PeueH3una
Ha TexHonoruyeckumn npoekt O®ponosont KceHun HukonaeeHbl
Tema: «MegUUMHCKUIA pOBOT-KOMMNaHboH MIK»

MNpeocTaBneHHaa MNOACHUTENbHAas 3anucka CcoOepPXXWUT Bce Klo4deBble
3Tanbl MOMHOUEHHOW Hay4yHO-MccnepoBaTeNnbckoW paboTbl (aKTyanbHOCTb,
KOHKYPEHTHbIM aHanms, TeopeTUUYEeCcKU 3Tan paspaboTkn, NPakTUUYEeCKUA 3Tan
peanuzauuu).

B onucaHWKW akKTyanbHOCTW 32afABNeHHOW TeMbl MpoBepeHa paboTa no
M3YYEHUIO BO3MOXXHbIX MoTpebBHOoCTeln nonb3oBaTene Cc TOUKWM 3peHUa
OOMONMHUTENbHBIX GOYHKUMA. B 4acTW KOHKYPEHTHOreo adHanunsa npoBsBenéH
CpaBHUTENbHbIM aHanu3 aHanNorMyHbIX peLueHr, onMcaHbl UX OOCTOUHCTBA MU
HepocTaTKM.

Ha aTane pa3paboTKM NpeanoXeHa U onrMcaHa KoHUenuma yCTpomcTea, ero
KOHCTPYKTUBHbIE U annapaTHble oco6eHHocTU. CneayeT OTMeTUTb NpopaboTKy
M oONnuMcaHWe cLeHapusa MNpUMEeHEeHUA YCTPOWMCTBa KakK OOHY M3 BaXXHbIX
cocTaBnawLWmMX npoagenaHHoM aBTopoM paboTbhl. TakoW noaxon mMo3BongaeT
nydlwie noHATb, Kak MMeHHO Mofb3oBaTtenu 6yayT B3aMMoOAeWMcTBOBaTb C
YCTRPOWCTBOM.

Ha »Tane npakTudeckon peanusaumm 6binKu BblBpaHbl KOMIMOHEHTHI
YCTPOMCTBa, pa3paboTaHO cxeMoTexHu4Yeckoe pelleHue, MnporpamMMHoe
obecnedyeHune, NpoeeaeHa cbopKa yCTpoOKMCTBa.

TexHonorndeckmit Nnpoekt @ponoeoin K.H. BbINoO/IHEH Ha BbICOKOM Hay4HO-
TEXHUYECKOM YpPOBHe. ABTOpPoOM nMnpopatoTaHbl BCE acneKTbl pa3paboTku
YCTPOMCTBA, U3yHeH HeoBXOOUMMbBIM MAaCCUB MPaKTUHYECKOMW, TEOPETUUECKON U
HOpMaTUBHOW WMHPopMaLmnK. OCBOEHbl HaBbiKKW Pa3zpaboTKM KOHCTPYKTWMBHO-
KOMIMOHOBOYHbIX PELWEHWNW, CXeMOTEeXHMYEeCKMX peleHWn M MporpamMMHOro
obecnedyeHusn.

B Bonpocax NnepcrnexKTUBbl pa3sB1TUA 0aHHOMO NpPoeKTa B byayuiem cneayeT
6onble BHUMaHUA yaenuTb BO3MOXHbIM puvcKam npegnaraemoro
TeEXHUYECKOro peweHus, 4yTOBbI MCKNIOYNTDL owmnbouHyto Bblgady
NeKapcTBeHHbIX MNpenapaTtoB. Llenecoo6pa3zHo npoBectu pHaAn TecToB
YCTPOWCTBa ANA YCTAaHOBMEHWA COOTBETCTBUA 3aABNAEMbIM XapaKTepPUCTUKaM.

TexHonoruyeckmnin npoekt ®@®ponoson H.K. «MeguuuHcKuUn poboT-
KoMnaHboH MIK» 3acny)xuBaeTt oLleHKu «On;,mqﬁcijﬁzx

feHepanbHbIM QUpPeKTop

i3 r. CaHkT-lNMeTep6ypr

7
W OO0 «MeanumMHCKan poboToTeXHMKa»
: 7

Pucynok 1.2 - Peuensust u pexkomenanuu or OO0 “Meaununckas

poboToTexHHKa”
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Munncreperne IVKH W Hero odpazosay

DeepaibHOE TOCYIaPCTREHHOE BIOKLTHOE
00pa3’oBaTEILHOE YUPEK ICHHE
BBICHICTO \“_H'.L JOBAHHA
«MocCKOBCKHIi rocyaapcTBeHHBbI
rexHudecknii ynusepeuter umenn H. 9. baymana
(HAUMOHATLHBI HCCIe10BaATENbCKHIT YHHBEPCHTET )»
(MI'TY um. H. D. baymana)

105005 1. Mocksa. 2-3 baymanckas ya.. . 5. crp. |
lea. (499) 263-63-91 Mdakc (499) 267-48-44
E-mail: bauman« bmstu.ru

OI'PH 1027739051779
WHH 7701002520 KITI1 770101001

Ne

Ha Ne o1

PEHEH3USA
Ha padoTy «MeauuuHcKril podoT-koMnansoH «MIK»
obyuyaromerocs ropoga Mockebsl [BOY «baymanckas uH:xeHepHas mxosa Ne 1580»

®ponopoii Keennn HuxonaepHbl

Pabora BbImonHeHa Ha akTyanbHYIO TeMy, CBS3aHHYIO ¢ pa3paboTkoil poboTta-
KOMITaHKOHA, TOMOTAIOIIEro MOJIL30BATEINAM B 3a00Te 0 3/I0POBEE.

B pabore mnpeactaBneH moApoOHBIH aHAU3 CYMECTBYIOIHX pEIIEHHH [0 TeMe
ABTOMATH3AIIMH BBIIAYM TpenapaTtoB M pPoOOTOB-KOMIAHBOHOB PA3TMYHBIX HA3HAYCHHH.
PacemoTpensl OCHOBHBIE KOHCTPYKTHBHO-TEXHOJIOTHYECKHE peleHMs, BBIJIENEHBI
MPEUMYIIECTBA U HEJOCTATKH KaKA0ro U3 HUX.

B xoje npoekTa GblI CO3JaH [POTOTHII, OTIHYAIOMIMKCA BEICOKOH TEXHOIOTHYHOCTBIO H
GazoeoiM ¢yuxkuuonaiom. Komkypcantom Obiia cozfana 3D Mojens KopiycHbIX geTajeid,
KOTOpBIE BIIOC/IEACTBAHM Oblia pacnedatansl Ha 3D-npuntepe u3 PLA-niacTika 1 BeIpe3aHbl U3
akpuiia Ha cranke ¢ YITY.

Takum ofpa3oM, aBTOp IPOAEMOHCTPHUPOBAJ HABBIKM PabOTBl B IPOrPaMMHOM
obecrieuennn i 3D-mojenuporanus, nedatn Ha FDM-nipunaTtepe, paboThl B MporpaMmMHOM
obecrniedeHUH I CO3aHUA TTeHaTHBIX 1T U paboTe ¢ AIEKTPOHHKOH. '

PaGota BbINo/IHEHA HA COOTBETCTBYIOLIEM TEXHHYECKOM YPOBHE, UMEET MPaKTHYECKOoe

MPUMEHEHHUE U BBICOKH ITOTEHITHAT KOMMEpIHaau3anumn.

K.T.H. ouenT kadeapsr CM-13

3

SamecTuTens aekana daxyneteta CM A. J1. Houxos
MI'TY um. H. D. baymana -

R

Pucynok 1.3 - Penensusa or MI'TY um. H. D. baymana
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