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MHHHUCTEPCTBO OBPA30OBAHHSA M1 HAVKH PO
Dexepaiphoe rOCYIAPCTBCHROC DI0KeTHOE 06Pa3OBATEAbHOE YIpeXKICHNE
BRICIIETO nPo@ecCHORNIBHOO 0BpasoBanns
«HOXHO-YPAJILCKHIA N'OCYIAPCTBEHHBIN YHHUBEPCHTET»
(HAEOHATHEENR BOCACHOBATEARCKHA YHHBEPCHTCT)

DakyasreT
Kagpeapa
Hanpasaenne

YTBEPKIIAIO:
3an. xadeapoit AMCII
B MM Teepcxoft

«lh » gd 2016r.

3AJIAHHE

HA BHIMYCKHYIO KBaTHGUKAUMOHHYIO paboTy (npoekT) cryaenra

Kyssxuna Cranucnasa Cepreesuya
(@ 1O, noanocTi)

Fpynna MT-477

1. Tema npoexra (paGorii) «CaCTeMa SBTOMATHYECKOND YIPABACHHA KORECHEIM MODR LRI ver-

PONCTEOMY, YTBEPAICHE NPRKIIOM 10 yHMBEpCHTETY OT 23 aexabps 2015 r. Ne 365.
2. Cpox cAa4# CTYACHTOM IaKOHYECHHEONO HpoekTa (paborsi) - 10.06.2016.

3. Hexomusie Jannsie X npoexty (pabore):

= FOCT 34.602-89 « Texumueckoe :mmnie Ha COATAHKE BTOMATHINPORAHHON CHCTEMIIY,

= FOCT 34.602-89. «Komnaeke CTasasprod Ha asTOMATHIMPOBANNBIC CHCTEMBL TEXHNYECKOE
SALANME HA COLTARME AFTOMATHIHPOBAHNON CHCTEMED;

= TOCT 12.2.007-0-75 «Caeresa cranzspros Gesonacrocty Tpyaa. Mazemsa snexporexsirie-
ckue. Obmue 1pebosinus Ge30nacHOCTIN;

- Hacnopr MOYJI3105 [Daextpossht pecype]: Moayns yIpanicHns BeHTIILHEM ABRTATEIEM
nocroganoro yoka MOYJL 3105, MOVA 3110; AO «Dackipym AB» - Pesum zocryma:

v B
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7.1.2 Baox NpOIPAMMEOTO XOAA, NPEAHAIHAYEHHOIO A1x wactpolike NRF24101 »

PEAHM TIpieMa-nepesatin MRGOPMALIH

7.1.3 Baoxk nporpaMuMBOIO KoM, (PCAHAIHAYCHHONO JUIN MOBMIAIMM KOAECHOIO

NOGHILEOND YCTPORCTEA

http://electrum-av.com/images’pasporia
12.moduli®20upr¥a20dvigatelvami'moud‘moud3 105_3110_.pdf, ceoSomusiit — 3ara. ¢ xpasa.

- ARF24L01P-R Datasheet [daextponmmii pecype]: Product Specification nRF24LO1IP: — Pe-
#uM aoctyna: hip:/www.mouser.com/ catalog/specsheets’ nRF24LOTP.pdf, csoGoamufl — 3ara. ¢
IKpana.

- Xaftpyaaun A.. TloscuuTespias anmcka  «ABTOMATHIHPOBAHHAN CHCTCMA YHPABACHHA MO-
OuALHLIM poDOTOMY,

4. Conepmanse PacHeTHO-HORCHMTEIRA0MN JAMRCKN (MEPCUCHb NOIIEKIINY PapaboTxe BONPO-
CoORn)

BBEAEHUE

1 AHAJIM3 OFBEKTA ABTOMATH3ATIMM

) CTPYKTYPA CHCTEMbBI

2.1 CrpyxTypa cHeTeMI B EEIOM
2.2 Crpystypso-yHKUNOMRTLIAR CXEMI MOy yirpanienis KMY
2.3 CIpyRTypHo-QyRKINONATLEAR CXEMIL MOYIS npiema-nepeaan nudopmaim ¢ NK
PAIPABOTKA CXEMbBI MEKTPHYECKON NPUHLMITHAJIBHON
3.1 Paspaboria CXemi 2IexTprYccKoll IPHRIENRANBHON Moy ynpasacaus KMY
32PaspafioTea CXeMBW  IFERTPHUECKOH  NPMHUMNMATLHON — MOZYAR  OpPHEMS-
nepeaaun iadopmanE ¢ ITK
PASPABOTKA NEYATHBIX [UTIAT
| 5 PAIPABOTKA [TEYATHLIX YV3II0OB
6 PAIPABOTKA ANINOPHIMA @YHKIIHOHHPOBAHWA
7 PAIPABOTKA [TPOI'PAMMHOIO OBECTIEHEHWA
7.1 NMporpavmsoe obecncuenie Uis MOay s ynpasienus KMY
7.1.1 Baok mporpeMMHEOro KOA3, NPEAHAIHAYCHHOND N HAMCPEHHR HanpPRKCHNE
AKD # oro0pamesns IHAYCHHA HA INCIUICE



7.2 llporpaMaioe oODOCTICSCHRE  JUIN MOJYAR  NPHEMA-TIEPEIadH  HEHOpMaln: <
IOPCOHAILHOTD KOMOLKOTCHA

8 OPIAHH3AIIMOHHO-3KOHOMHYECKAA HYACTD
SAKINOYEHHE
BHBJIHOT PAGHYECKHA CITHCOK

HPHAOKEHNS

MPHIAOKEHHE A Tiepeucun 34eMen1on
MPHIAOKEHHE b Jlscrunr nporpasms
HPHIOKEHHUE B Jacrmsr uporpassn
HPWJIOXREHME T JIncrsns nporpasvsvid

5. Hepeuens 1padimuccroro Marepsasa (C TOYHLIM YREJAHHEM ODNSATICInNx YCpTemeH ),

OOBexT astomarsaam (Al)
Crpyrrypno-dhyixisonasnan cxesa soay s yopasasenns KMY (Al)
CIpyRTypHO-D Y HKIHONLIBHER CXOMA MOILY A8 pHema-nepeaaan widopsamm ¢ TIK (A2)
DACKIPHUCCKAN HPRBIIMITRRIMTER oxema Motyas yipasacnns KMY (Al)
INCKTPHYCCRAN HPHMITAITHAILMAS CXOMA MOIYAR Npuesma-nepeaysn wudopmamam ¢ HIK(AL)
~ Yeprem nessmnofl naatst cncresss oy s ynpasicns KMV (Al)
— Yeprex pedarsoro yaaa moayas vupasiaenis KMY (A1)
Yeprex nesarnoi nasTs CRCTEME MGIVIIN npHema-nepeaatn uudopywannn ¢ [TK (A1)
-~ YepreaK HCHATHOIO V338 CHCTE B! MOXYIIN NipHema-nicpeayn nadopmanuy ¢ [TK (Al)
Baok-cxenma airopumva pator CAY EMY (Al)
JINET TEXHHKO-OKONOMIMecKkux nosasarench (Al)

Hrovo L mcros

6, Koneyanranmst 0o gpoesty (palbore) ¢ yRAaHeM OTHOCKIITHACH £ HHM PAIACION IPOCKT

Houmses, aara
Passen Koneyanrum

'3.

Amaumna  o0weKTa

Cmuptios BA
ABTOMUTH AL

[pockiuudt pavien | Oumnpuos BA

Paspaborka  wuo-
parma  gynsios | Cuupros B A
puposanmus ACYM |
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. OBLUHE CBEIEHUS

1.1. HanmenoBaune cHcremMnl
[lonHoe HAHNMECHOBAHME CHCIEMbI CHUCTEMa ABTOMATHHCCKOrO YHPar/IcHHS
KONECHBIM MODMILHBIM YCTPORCTROM.

Kparkoe nanmenosanne cucremp: CAY KMY.

1.2. Hingp remu wan (Homep) 10rosopa
[lndp teMul OTCYTCTBYET
1.3, Hapmenosanne opranmusannii — 3akasunka u Paspaborunka

1.3.1. 3akayinx
Paspaboryux: @1 bOY BIO 10YplY (HHY).

Aapec hakruseckuii: 454080, npocnext Jlewnna, aom 78

1.3.2. Paspaboranx

Paspaborunx: Kyaskuu Cranncias Cepreesny

Aapec daxruaeckudi: 453020, npocnext Jlennna, yanua DHIrEaL0R,
Kuapupa 49
1.4, lepesens A0KYMERTOB, Hi OCHOBANNH KOTOPLIX COLAACTON cuCTema, Kem
M OKOTIA YIBEPAICHB! JTH 10KYMEHTHI,

[lpn pazpaborke ABTOMATHIUPOBAHHOH CHCTEMbI H COIAAHHH [POCKTHO-
)NCl'l.')_\'().'l'lﬂlHUHH(\ﬁ JAOKYMCHTAIHH Henoanurens JAOCITKCH p_\KOBO.’JC!H(H‘i&’;’:;;?.

'!']K’(’)()Iial!l!ﬂ M# CACAYVIOHIMX HOPpMaT WBHBIX JOKYMCHTOB.

Pacnopsxense Ne365 — OO0 yrBepKIACHHN TEM BbLUTYCKHBIX KBatGaKa-
ionnbIx pabor Gakaraspos no Hanpasacuuio 220700 or 23.12.2015 (IOVpl

FOCT 34.602 - 89 Texuuueckoe 3ananne. TpebDosBaHus K COACPAKAHMO
OGOPMICHMIO!

FOCT 19.201-78. Texumueckoe 3azanmne. Tpebosanus K COASPAEIHMIO
OPOPMIRHHIO,

FOCT 34.601-90. Komnfeke cranaapron Ha  ABTOMATHZHPOBAHHBIS
CHCTEMBE, ABTOMATHIHPOBAHNHLIC CHCTEMBL. UTaZnm CO3AHMA,

[OCT 34.201-89. MudopmaunonHas TeXHOJOMA, KoMILIEKC CTanaapro
KOMIUIEKCHOCTS H  oDosHaveHue

HA ABTOMATHIMPOBAHHEIE CHCTEMBL B,
LOKYMEHTORB 1P} COTTAHMMN ABTOMATHIHPOBAHHLIX CHCTEM.

1.5, [134M0BBIC CPOKH HAMATA H OKOHYANMNE PadoThi 1O NPOEKTHPOBAHMY

CHCITEMM

[Laanoswit cpok naksana paborst: 11 mapra 2016 roaa.
[aanossil cpok oxorsauns padorsi: 10 mons 20106 roaa



1.6. Ceeaennn 06 uerounnkax u nopsike punancuposanus pador.

PaBorsl duuascupyercs 8 cooTBeTCTBHM ¢ Pacnopswennem Ne365 o1
231220151 (JOYpIY).

1.7. Mopwiaok opopmiacnns u OPEILABICHNR JAKAIUHKY pelyasTatos pabol
N0 COITAHMIO CHCTEMBI (ee YacTed).

Vrsepaacnne rexuuyecxoro saganug 14.03.2016;
— Hanwcaune pasgena «Baeacumey, HEPBOH [714BbI [0 CO3AAHMIO CHCTEMbI
11.04.2016;
[poseienne OKOHYATEABHLIX PacyeToOB 10 JKOHOMHYCCKOMY pazaen)y
07.05.2016;
[poxoxaenue nopmokorTpoas 07.06.2016;

[pesanincrns pesvistaros pabor no coznannio cucremn 10.06.2016




2. HASHAYEHME M HETH CO3JIAHNUSA CAY KMY

2.1 Haznavenne cHcTemMbl
HasHaucHneMm CHCTEMB SBJSCTCH ABTOMATHHECKDE YIIPABICHUE
NEPEMEILCHMEM KOAECHOIO MODHALHOTO YCTPOHCTBA B TOMKY C 333HHBIMM

KOOpANHaTaMH

2.2 Hean cozianns CHCTEMbE
CAY KMY cozsaercs ¢ Heabio
- ABTOMATHIAUMH  YIIPARASHNS  JIBUKCHHEM koagcHoro wmobuasioro
VCTPOMCTBA,
YIPABACHRE CHCTEMOH MOTOP-KO0/1€C0,




3. XAPAKTEPHCTHKH OBBEKTA ABTOMATH3ALLMM

3.1 OcnoBaBLIC KOMIOREH T OGBLEKTH ABTOMATHIANNHN:

O0sextom asromarmsaiy saasercs KMY, nzobpawennoe na pacynxe 3.1

1

Pucynox 3.1 — O6umit sua KMY

KMY coctour w3 ocnossoit miardgopmsi (no3. 1), sermpéx kpomumrreinos
(n03. 2) 1 YeThIpéx Koaéc (no3. 3), ABA M3 KOTOPBIX HBANIOTCH BEAVILMME MOTOP-
KOACCaMM.

Kponurreinsl %ecTko kpensrces K naardopme, B Takom cayuae iaardopsa, s
BEPTHKATLHON NJOCKOCTH, OyAeT coBepIaTh KOACOaHus.

Tabanua 3.1 — OcuoBubie TexHR4ECKHE Xapakrepucrikn KMY
”'-'!PJ\IC(]‘ -l\)Lilﬁ;H HOMOC SHAMCHKHE RapaMcTPa
Ckopocts  nepeiBikeHHs 10 POBHOI 4
i S |
FOPH3OHTANLHON NOBEPXHOCTH, M/C

4 ——

| Pazmyc paisopora, MM ( 350

Obmas macca, k1 1 10
| I pysonoasemuocrs KMY, gr | 33
| lHameTp MoTOp - KOneca, MM | 150
| Ulupuna koneca, mm B | 200
| O6man swicora KMY, mum ' 175

Obman anuna KMV, My 489

KMY MokeT npeosonesars CACAYIOUNE NPensTCTBIA:

= TpaBa, BeICoToH He Donee-100 MM,

~  CHEAKHBIN NOKPOB, BLICoTON He Gonee-50 mm;

— Opoa, ne Doaee-70 M

~  BEPTHRKANLHAN CTeHka (nopor), suicoroii He fonec-75 Mwm;
- yKaon npoaoasasii-40 rpax;

~  yKaou nonepeusnn-30 rpax;

= JOPOXKHLA 3a30p-100) M,



KMY wmoxer ocymiecTsasTs ABWXEHHE Kak Bnepel, tak # wnazan. [lpm
ABHKEHUM BNEpell, BeAYUIHME KOJSCaMH SBISETCH 11apa NepeaHnX MOTOP-KOAeca.

Koncrpykums wmorop - xozeca (Pmcynok 3.2) npeacrasaser coboit
COBOKYITHOCTE KOHCTPYKTMBHBIX JJAEMEHTOB: KpBIIKA MOTOP - Kojeca,
MOV3105 (Moayvak VNpasieHMs BEHTHIBHBIM JIBHrartenem), newaruwii ysen,
KPBIIKE [IaThl YIPARICHUS, BEHTHABNBIIT ABHMATENb M 0001 MOTOP — Kosieca

. 4 &)
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Pucynox 3.2 — KOHCTPYKIMA MOTOP — KOJIeca

Ha pucynxe 3.2: nos, | — kpeiluka MoTOp — Kogeca: nos. 2 - MOYJ13105: noas.
3 Noara yYOpasacHus; no3. 4 — Kpuluka (1arsl yNpasjaeHus: noi 5 -
BCHIMABHEIT JBHraTens: noi. 6 — 000 MOTOPp — KOAGCH: 7 — KaHaBk# Ans
PE3MHOBLIX MMPOKAAJOK.

[MperoTspamienne OT NONAZAHWA NBIIK, &8 TaK KE 3aUMTY OT BIark,
0DECNEeYMBAIOT PEIHHOBLIC NPOKIAAKH (1103, 7).

B KOHCTPYKUBH MOTOP-KOAECA MCIOAL3YETCH  JIBMIATEAL  BEHTMABHBIN
MomenTHe  JIBMI00.12  (Tlpowssoanress — Kouctpykropckoe Giopo
mexatporuks, “Yeanbunckas oba. ropoa 3maTOVET), MMEKOUIMI  CAegyiolHe
XAPAK TEPUCTHRH:

~ HanpokeHue nuranns +24 B;

— MAKCHManbHbIA TOK RA:

HOMHHAABHB TOK 2.5 A

HOMMHAALHASA qacToTa spamgeHds 160 o6/Muu;

HOMHHANBHBIA MOMenT 2,5 Ham

MarRCHManbHBI (MTyckoBoi) MoMenT 8 HMm

3 HAaTuMKE NOAOKEHHR POTOPA (MANPSACHHE NHTAHHA AATYHKOR
21,9..25,1B)

A1 YTIPRBACHHA BCHTHALHBIM IBUIATEIEM HCNONLIYETCS MOAYIE YIPABICHHR
BeHTHABHBIM asurateaem MOY/3105 (Tlponssomnrens — xomnanus Iaextpym
AB, ropoa Opea). Moayas usobpasen Ha pucyuse 3.3



“Anon Po

8 INEXTPYM AB

MOYA3105
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Pucynox 3.3 — Moayas yupasaeuns BJ1
[acoopr MOVYJI3105  [Dnexrpounstii  pecypc]: Mogyis  ynpanicHis
HOHTHABHBIM ABRrareaeM nocrosuworo toka MOYJL 3105, MOVJL 3110; AQ
«InexTpym AB» Pewnm aocryna:  hup:/electrum-av.com/images/pasporta
12.moduli%20upr¥e20dvigatelyami/moud/moud3 105_3110_.pdf, csoboanni
3ar. ¢ IKpana,
O6MmorEn A, B # C sedtHABHONO ABMCATEN MOKNIOYAIOTCH HENOCPEACTREHHO
K cooTBeTCTBYIONNM Bapoaam MOYJ13105.
B cHcTeMe ynpasaeHus MOTOp — KOJECOM HCHONB3YETCH MHUKPOKOHTPOAICP
{AVRmega64d).
Jlas xoirTpons remneparypss umeercs 2 aaryuka (DS18b20):
B BeHTHABHOM  asmrarese  (pacnoaoxen Ommme K oDmMoTKaM),
remneparypusiit ananason or -30 rpanycos [lenscns po +90 rpaaycos | leancns;
s MOYJI3105 (88 Ten100TBOASWEH NOAI0KKE), TEMICPATY PHLIA JIHANAION
ot -30 rpanycos Lleascus a0 +75 rpanycos Lleascus.
B cucTeMe YNpamieHHA MOTOP-KOJECOM MMEETCH MOiydb GecnposoanoH
ces3n (pazwomonyis NRF24L01+), on cayxur ans obmena HHGopMauneH ¢
CAY KMVY.

Paguonmoayas wiobpamen wa pucynke 3.4,

Pacynok 3.4 —Paaunomosyas NRF24L01+

JUis yaysmenss oOmena HEDopMannei HCoas3yeTes yATHHATEID RP-SMA,
NpaBbiil  KOHEIl KOTOPOID NPHCOCAHHNETCH K AHTeHHE, HEpes  KOTOpYio
IPHHUMAKOTCH NAKETH AaHHLIX. Y ATHHHTENb RP-SMA # antenna n3o0pamensb: Ha

pMcyHke 3.5




Pucynox 3.5 - Yaanunutess RP-SMA w anrenna

llpo'mxu @ o0Mena NOCTPOCH HA OCHOBE QYHKUHOHHPOBAHKA CHCTEMBL
Jlonana ObiTh HiBeCTHa HHOOPMALMR O TAKHX [TApaAMETPAX Kak:

remneparypa MOY/13105;

—  TEMNEPATYPA BCHTHIBHOIO ABMIATENR;

~  YPOBEHb HANPIKEHUA AKKYMYARTOPHBIX Oatapeit;

- TEeKYUIas CKOPOCTH BPAIEHMS POTOPA BEHTH/ILHOID JABHIATENN,

- ¢urnan ommbrn ¢ MOYJ13105.

B unpotokone sseaeno 2 Buaa  MHGOPMAIMHMI  CHIHATHIMPYIOMEN ¥
iy HEIHOHAILHAS.

Curnaansupyiouas undopsaiis npejacTaniser codboi nudopmaumio o pabore
CHCTEMbBL. @ HMEHHO O TOM, 470 TPeOVEMBLIC NAPAMETPR! YAORICTBOPHIOT MM HE
VAOBACTBOPAIOT YCAOBHEM IKCILTYSTAUHH KMY.

Ha pucynxe 3.6 orobpakes nakeT JaHHbIX cHrHanu3npytomweil undopmainy,

A, O s R D) e

MNOTIE - KOMCON
Wz iy
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MOV ~ KOECOM
Cmgpm: Adpec  3angoc 7o Cinon
Baum - daum

Pucynox 3.6 — Cursannanpyionas nHpopMaums

Apeca NPHEMHIKOS PACHPEACTEHI CEAYIOUUM 00pasoM:

~ 0b00O0O000] — azpec UPHEMHMKA [OACHCTEMBl YHPABACHHA MOTOP -
koaecom ]
Ob00OD00T0 ~ aapec OPHEMHHKA [IOJCHCTEMBl YIPaRIeHHS MOTOp -

KonecoM 2.
JUi yao0cisa pacnosHasauus THIa HHOOPMALH (CRINATHINPYIOWAN MIn

HYHKUMOHAIBHAS) BECACH OTACALHLIR Gatir OxCC. Takum oOpasoM, ecan TpeTHi
Gaitr naxera pasen OxCC, 710 cumraercs, HI0 NOACHCTEMA  TIPUHAAA

CHIHAIMZHPYIOULYIO 3 H¢)Op.‘~1 ALHI0.




Jina Toro 4robbl B OTNIPABACHHOM TAKETE (B OTBET) MMenach MHGopManis o
cucreme, sejeH oait got. Onmmenm xananii 61T Gaitta got,

Ecan nocne orsera noacHcTeMbl ynpasienus konecom: got=0b00000000, 1o
CHCTEMA B NOPAIKE H BOC KOHTPOARPYEMbIE NTapaMeTpsl B HOpME.

Byksoi “X" ofozsaxens v¢ ONTLHI, KOTOPBIE HE BIMSIOT Hd ONHCAHHLIC HIKE
(PHYHEB! BHIXOAA NAPAMCTPOS 32 IKCILIYATALMOHHBIC TIPEICIbE.

Ecnn nocae orpera noacHcreMsl VHPaBICHHA KOASCOM:

~ gor=0bX0XXXXXI1 - npeaynpexienne no remneparype MOVY/JI3105;

— got=0bXIXXXXX!1 —~ ocrasoBka (110 NPUYHHE BLICOKOR TCMICPATYPSI
MOY43105);

~ gor=0bXX0XXXIX NPEAYNPEAACHHE 110 TEeMNEPaType BEHTHILHOID
ABHTATENN,

- got=0bXX1XXXIX OCTAHOBKA (MO NPHHMHE BLICOKOH TEMICPATY PR
BCHTHABHOIO ABHIATEAN ).

got=0bXXXXXIXX APSAYNPEAACHHE 1O MAJOMY HANPOACHMIO HA
AKKYMYJISTOPHLIX Garapesx,

~ got=0bXXXX1XXX — OCTaHoBKA N0 NPHUMHE BLIXOAY U3 CTPON AATUHKA
NATHHKOB NOJOKEHHN POTOPA;

- got=0bXXXIXXXX — npeaynpemjienue no GoasmoMy ToKy 8 oOMOTKEX
BEHTHILHOIO JIBUIATEAR.

Oyukuponansias  undopmaums  npeacraniaser  coboii  wabop  xomail
JACTARBUOUIMX BUITOAHATE CHCTEMY YIPABACHHA MOTOP — KOJCCOM 3aM0KCHILC
paHee QyHKUMH,

Ha pucynxe 3.7 orofpaxes makeT AAHHBIX AAs UPHEMA (YHKIMOHAILHOH
nndopmanuu.

A4, 01, Mo, VB RC (S5 e
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Pucynox 3.7 - @yuxunonanbras nHOOpMaius U npyesa

['peruit Gaftr oTBedaeT 33 HANPABICHHE BPALCHHA BEHTHALHOIO JBHIATCAN,
ccau Gaitr pasen OxFF, 1o senmwastblil Asurarens Oyaer BpailaTses BOCPEL, CCIH
we () - 1o Hasaa.

Yergeprslii Gaitt oTBEYacT 3a Tpebyemylo CKOPoCTs, TO ecTh ef 3afaér aubo
orieparop, 1ub0 NePCOHANBLHLIN KOMITBIOTEP NOCAE NEPECHera TPaekTopHH.

Ha pucyuke 3.8 oroGpames MaKeT AAHHLIX A7% OTBETa QyHKUHOMANLHON
nubopmamn.
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Pucynox 3.8 — OyvaxunonanbHas nHdopMalig 1 nepeiain

[Mocae npuustelX  GYHKUNOHAIBHAIX AAHHBIX  (CM. BbllE), CHCTEMA
VIPABACHHN MOTOP — KOASCOM A0/UKHA OTBETHTH MAKCTOM (PYHKIUMOHATLHBIX
AQHMBIX.

| I'peruit Gafit — curuan owmbxn, cunThiBaemblil ¢ Beisoga MOV JI3105: OxFF
curuan owmbxu npucyrcerayer, O- curnana ommbxn Her.

Yersepruh 6alit — ypopens nanpmxenus AKb.

[Mgrsit w wecroll Gafir- nasenne remneparypst MOVJI3105. lpu sanpoce
remneparypst MOVY13105 npouncxoanr pabora ¢ aarankom DS 1Eb20, suiaaiounsi
MHBOPMALMIO asysmy Oaftramy, CIOLU OHM M IAMMCHIBAIOTCR. T0 KE Kacacres
CCALMOID H BOCLMOTO Oall1d, TOALKO JUIH BEHTHILHOTO ABUIATeNN.

Hensruiit Gailt oTnpasasercs i Toro, H1obsl yoeanTes B Tom, 110 1pebyemas
CKOPOCTH, KOTOpas Owaa OTHPABICHA €10 paHee, TOYHO Oblga NPHUHATA ©
BHUTONHEHA.

Jlecstniit Gaitt — nposepka BanOAHEHNs 3aanubix Tpebosanuil (3asanno
CKOPOCTH),

Jins obecnedeHus 3ICMEHTOB NIEKTPOIHEPIHEH HCHOALIYIOTCH HMIYALCHBIS
crabunmusaropsl. /18 n0anoueHRor0 GYHKIUMOHHPOBAHNA CHCTEMBl HEOOXOMMO 3
sanpaxexns nuranus: +3 3B, 5B n +24 B,

[Morpeburean:
+3,3 B — pasmomoayas NRF24101 +;

+5 B — smxpoxkourponnep ATmega64, undposoii noresuuomerp X9313, 2
reMneparypusix aarduka DS18b20;

248 ~ sermuasauifl aanraress JAB100.12 u MOV /13105

3.2, TpeboBanns K YCAOBARM IKCILIYA TAUMMN:

Femnepatypa aoaxua cobmonarses B npesesax or -30 rpaaycon Heascus
10 +90 rpagycos Lleascus (TeMuepaTypHuiil JHANA30H BEHTILILHONO JIBNIATCAN) 1
or -30 rpaaycos Leascns no +75 rpaaycos Lleancus (Temneparypisifi auanason
MOY J13105).
~ W3 - 32 orpannycHns B raGapuTax MOTOp — KOJECa NCTIONB3YETCH HCTOMHUK
nurapud 56706 (HRO/AA)VARTA B suiae 20 nuxens METANLATMAPHIEHEIX
akKyMysaaTopos emxoctsio 2100 MA*y sanpskenuesm no 1,2 B (passewaercs 8
MOTOP-KOAECE), NO3IBONKIOWIETO npopadorTars CHCTEME YIPABICHHA MOTOP-
KOAECOM, BIIIONAR KOMICKTOPHL ABHTATENb, OKONO S0 MEHYT 10 MEHHMAILHOIO
HaupsaceHus paspuaa 20 B,



4 TPEBOBAHUS K CHCTEME

4.1 Tpebosanus K cucreme B ue.10M

4.1.1 Tpebosanun K cTpyKTYpe # GYHKUHOHHPOBANKIO CHCTEMBI

4.1.1.1 Hepeuens noacncresm, ux HasnaveHne H OCHOBHLIC XAPAKTEPHCTHRR

Jleaenue Ha noACHCTEMB HE NPEAYCMaTPHBACTCS.

4.1.1.2 TpeGosanns K cnocobam B CPeIcTBAM CBSIN LIS HHPOPMAUNOHHOTO
OOMEHE MEALY KOMIIOHCH TAMHA CHCTEMbI

BianmoaeiicIsne ¢ MOTOP-KOACCOM OCYILCCTBANCTCH 110 BeCnposonomy
kanany (Pagnomoayas NRF241L01+).

Texnnuecxkne xapaxrepucruky NRFI4LO1+:

- Yacrora nepeaaun/upuema 2.4y,

- Jlansnocts ao 100 s. B nomemernn - 1o 30 M.

~ Cropocts 20 2 M6. Boamoxusie sapuantsl: 250kbps, 1Mbps # 2Mbps,

- Hurepdeiic s3ammoaehictens ¢  muxkpoxonTpoazepom- SPL Bumoaw
TOACPAHTHI K 5 BOJALTAM,

Hanpsacenne: 3-3.68 (pexomeniyercs 3.3) B.

JLin oOmena 2annsivm HeolbXOAMMO HCIOULIOBATL ~ HPOTOKOA 0DMena (Cvm. 11,
3.1

s npuema uudopmalnn (NAKETa JAHHBIX) M3 HOJCHCTEMb YIPABICHHS
MOTOP-KOZCCOM HCIIOAB3YETCH TOT Xe paanoMoayis - NRF24L01+.

Tak %e B COCTaB CHCTEMBI, B KauecTBe MOACHCTEMBI, AOCIKEH BXOAHTSH
srewnnit On0K, npu nosmoum koroporo ¢ 1K moxuno obecnewuts nepenavy
urbopMalK (Nepeaasa KOOPAHHATE A1 nepemeenus KMY)
4.1.1.3 Tpebopauun K XapaKTEPHCTHKAM BIANMOCBAICH Co3lasaemoi
CHCTEMBE CO CMERHBIMH CHCTEMAMHN

CAY KMY noakus s83@MOICHCTBOBATL ¢ CHCTEMOH YIIPABISHHS MOTOP-
KOJAECOM (CHH3L oCyulecTaasercs 4epe3 paanokanan). s obmena agannsivi
Gyziem Henoas3oBaTh — npoTokon obmena (em. n, 3.1).

4.1.1.4 TpeGosauna K peanmam GYHKUHOHHPOBANMNI CHCTEMM
Jlas CAY KMY onpeaenesl CIeay0NMe pexumbl Hy HKIMOHUPOBAHIA.
HopMmansuiil pesus QyHEIHOHHPOBAHNY,
Apapuiinsiil pesny 9y HKUBOHMPOBAHKS,
Ocnopupiv  pexumom  dynxumonuposanns CAY  spasercs Hopmaibibii
PeAKHM.
Hopsansnmil pexny GYHKIHOHEPOBAKHA CHCTEMbI IIPCAYCMATPHBACT:
~ npueM HAPOPMAIHH © COCTOAHHH [OACHCTEMB YHOPaBRICHHA MOTOP-
KOJECOM;

~ YIPABICHHE MOTOP-KONCCAMM;
~ ODCCIeHEHNE ABMACHME N0 JRIAHHON TPACKTOPHHM;




~ NPHEM KOOPIHHATHL, B KOTOPYIO IOMKHO nepemectuthes KMY:

ABapuitHuiil pesnm GYHKIHOHHPOBAHHS XAPAKTCPH3YCTCS OTKA3OM 0IHOrO
MIH HECKOTLKMX KOMIOHEHTOB CHCTEMbl, 8 TaK KO CHIHANM3AUMN (AdTYHKAMH)
oneparopy o neperpesax BJ1 man soayis yNpasieHus JABUIaTeACM.

4.1.1.5 Tpebosanus no IHarnocTHPOBAHNIO CHCTEMBI

CAY po/mkna npeaocTagasnts HadopMaimo o6 omubkax cHCTEMBI, 2 TaK Ke
KoopauHatTel Mectononoxenns KMY,

[peAycMATPHBACTCR CORIAHNT NPOrPAMMHOTO ODECTeNeHH: — TECTOBOID
HANAZOMHOIO pexiMa, 8 Kotopom oneparop ueped K moker cumrats
HHPOPMAUHIO 0 HaTH4HN ONDOK B CHCTEME.

4.1.1.6 Tlepcnex usit paisuing, MOACPHHIAUNH CHCTCM LI

CHereMi  A00KNA  NPLAYCMATPHBATE  BOIMOKHOCTH  MOACPHHIALMN ¢
paciiMpeHist

4.1.2 Tpebosanmus K MRCACHHOCTH N KBAIHPHKALNN HEPCOHATA CHTTEMDI

Jinn  xoppextioil paboTsi CHCTEMBbl M COXpaHEHHs €€ B UCIOCTHOCTH
HEOOX0AMM CRSAYIOUINH NCPCOHAs:

— oneparop (noassosareas), yupasmmoumit KMY:

~ HHKCHEP-LPOrPAMMMCT ¥ WISKTPOMEXBHNK — NEPCONAN, OTBCHmOuINE 32
HACTPORKY, nporpammuposanie # dyukuuonuposanne CAY KMY

4.1.3 Hokasaream naiHaycHus
I'peBosanny He NPEILIBIKIOTCS
4.1.4 TpeGosanus K HAICKHOCTH

Jlas  Hatekuoro GYHEUHMOMMPOBAHMA CHCTEMbl HeoOxoammo ofyuenna
nepconaia npasuiam odpameHns ¢ 00OpyA0BAHHENM H BLITIOAHCHMIO rpeboBanuit
110 AKCNAYATalHK

Crcrema goaxua coxpansrs  pabGorocnocobHoCTs #  oDeCneynsarTs
BOCCTAHOBNCHHE CBOMX GYMKIMA NPH BOIHUKHOBCHMH CIEAYIOUIMX BREIITATHLIX
CHTYALMHA

- npn cO0RX 8 CHCTEME IEKTPOCHAGKCHMA ANNAPATHOR YACTH, TPHBOARIINX
K [IePe3arpy3Ke CHCTeME,

npu ownbkax s padbore ANAPATHLIX CPE/ICTE.
4.1.5 TpebGosanun K Hezonacnocn
Anmapariioe 00ecneHeHne CHCTEMB IODKHO COOTBETCTBOBATL TPEOOBANMHAM

noaxapiott  Gesonacwocw no F'OCT  12.1.004-91. «CCBT. Toxapnas
fesonacHoc Ty, Obume Tpehosannsy

4.1.6 Tpebosanus K IProHOMHKE M TEXHHHCCKOH HTeTHRe

BaaumoaencTaie noAL3oBaTeNeH ¢ NPHICIAIHLM DPOIPaMMHbIM
obeCeYeHBeM, BXOARUMM B COCTaB CHCTEMbl JOMKHO OCYUICCTBARTHCR
[OCPeACTBOM BHIYATbHOrO rpadimueckoro uurepdeiica. Muarepheic cueremnl
Aomkent Obits nonsTHBIM ¥ yAeOHBIM, He J0mAKeH Obith  HEPErpyAeH




rpadHyecKuMK JAeMEeRTaMit ¥ aomkeH obecneunsarh Owictpoe orobpaxeHne
IKpaHHBIX HOpM.

Bee manmmcn oxpanssix  GopM, a  TakkKe COODIMICHHS, BbliasacMbie
TOAL3OBATEIIO HOHKHS! OBITH HE PYCCKOM A3bIKE.

JIOBHAM

£

Heobxoaumo  coorsercrsme  suelnero  crpoenns  KMY
IKCIIYATALME.

e~ <t

4.1.7 TpeGosanus x vpancnoprabeannoctn 1as noasuansix AC
Mi-3a mamwx rabapuros KMY (sec 10 Kr), ero Jerko MOKHO nepeMears s
npocTpancTse,

4.1.8 TpeGosanus K IKCHAYATAUNN, TCXHRYECKOMY 00CAYAHBANNIO, PEMONTY
HOAPAHCHNI0 KOMIIOHCHTOR CHCTEM B!

Jlis HopmansHoR skciayaraimn paspabarsiBacMoil CHCTEMB! 10XKHO Buith
obecneueno Hecnepeboiinoe nurTanmue

B npouecce A0ArOBPEMEHHOIO NPOCTOS 0BOPYAOBAHMA MM BOIHHKHOBCHMS
asapuil NPOBOAMTHEY BHEIWMIH M BHYTPEHHUA OCMOTD, NPOBEPKE KOHTAKTHLIX
COCAMHCHNUI, POBEPKA NAPAMETPOB HACTPOSK PabOTOCTIOCOOHOCTIH TEXHHYECKHX
CPEACTE M TECTHPOBAHNE HX BIAMMOACHCTBHA.

4.1.9 TpeGopaunn & sammre nu@opMAUHE 0T HECANKUHONMPOBANNOIO
AoCTyna

Ofecneuenne  aWMTW  BCTPOCHHBIMH  NPOTPAMMHBIMK  CPEACTBAMMH,
MOAPAYMEBACT HAAMYNC KOMEHAL, JANPEUAIOIICH YTEHHE NPOrPAMMHONO KoL
HENOCPEACTBEHHO ¢ KOHTPOANCPA.

4.1.10 Tpebosanus 0o COXPAHHOCTH HHPOPMATHN HPH ABAPHRY

Mporpammuce  obecnesesne ACY  J10AKHO  BOCCTAHARIMBATL  CBOC
(GyHKIHOHNPOBAKKE NPH KOPPEKTHOM NEPE3aNYCKe AnNapaTHLIX CPEACTS.

4.1.11 Tpebosauns K 3ammre 07 BANAHNA BHEIIHHX BO3ICHCTBMI

Jlna zammrer CAY KMY, na obnexte HeoOXoaumo 0DECnedMTs CreneHs
saimaTel P67 — 3auiMTa OT NPOHMKHOBEHHA NBUIM, 3aWMTa 0T KOHJeHcara #
JALLMTA OT NOTPYKEHUR B BOLy Ba rayOuny 10 1 m.

4.1.12 Tpebosannsn K narenTiol ancrore
TpeboBanus HE NPEALABIARIOTCH

4.1.13 TpeSosanns o CTANABPTHIAUNN 0 yHHPHRKARN
Tpebosanua He NPEALARINOTCH

4.1.14 Jlonoauureabinie Tpebosanns

TpebGosanus HE NPCILREINIOTCS
4.2 Tpebosannn K Gy uxkumsv (3a149aM), BLINO.THAEMBLIM CHCTEMOM

Onucanue rpebosanni x dynsumsm KMY:

a) npHeM llM(t)OpMﬂﬂHli 0 COCTOSHMM NOACHCTEMBl VIIPARICHHA MOTOP-
KOAeCOM




MudhopMalis NepeaacTes no PaiMoKaHany, ¢ noMobIo o0MCHA nakeTaMs
Aanusix, (esem 3.1 )

b) ynipasaeHne MOTOP-KOJSCaMH
Camorpers nmyuxr 4.1.1.2.
¢) obecneyenye ABIKSHHA 110 3A1AHHOA TPAREKTOPHM,

Moapazymesaercs asuaenne KMY u3 toukn A 8 Touky B, nytem 3azanus
xoopansar suaa (X:Y) Ha osrane TexHHYECKOI0 NPOCKTHPOBAHWA dvaer
ONPSACICH ANTOPHTM NCPEMCILUCHMA.

Jlin  onpeaenenns wectonoamkenns KMY, Beictynaer mHepuManbHas
HABHIEUHOHHAN CHOTEMA (ABYX OCCBON AKCENITPOMETP M O/IHO OCEROH I'MPOCKOI)
C nOMOWILIO 3TOH CHCTEMB MOKHO OTIPSICANTL NPOHACHHLIH 1TYTh M NIMCHEHRE
yraa opuentaunn KMY

d) npHEM KOOPAMHATLL, B KOTOPYIO OTAHO nepemecTiines KMY:

[IpeAyCMaIpHBaETICs COLTAHME NPOrPAMMHOID ODECIICHCHHS — TECTOBOIO
HATAOMHOTO pekHMa, B Kotoposm oneparop depes 1K omomer nepeaars
KOOp/HHATY.

B kavecrse npHeMHMK2 M CPOAATIMKA  BLICTYNACT Pajnomoayas
NRF24L01+.
4.3 Tpefosanus & sntam obecnesenns
4.3.1 Tpebosanus k nugopmannonnomy 06ecneHeHnio cHeTems!

CocTan, CTPYKTYPA ¥ COco0L OPTaHi3aliiy JAHHLIX B CHCTEME 10AAHE! ObiTh
ONpe/ieIeHB Ha TaAle TEXHHMECKOro npoekTHposanus. Hindopmaunonanit obves

AAHHLIMH 8 CHOTEME JO/DKSH OCVIICCTBAATBCH € NOMOILLIO pmpaﬁmanuom
KOMMYHHKRHHOHHOTO NPOTOKOAA NePe/IavM IaHHBIX,

4.3.2 TpeboBanust K THHTIBHCTHICCKOMY 00CHEUCHHID CHCTEM b

Bee NMPHKARIHOS OPOrPaMMHOT ofecrieuecHHEe CHCTEMBI JUIA QpradMsansy
BIAMMOACHCTRMS ¢ NONL3ORATENCM AQEDKHO MCITIOIL30BATH p)'CCKHﬁ A3BIK,

4.3.3 Tpebosauns K nporpaMMuomy 00ecnedennio cHerems

[MpeayCcMATPHBACTCH COTAAHME NPOrPaAMMBOI0  0beciietenns [eCTOROIO
HAJAM0MHOIO  PeRuMa, B8 KOTOPOM  oneparop  Hepes IHIK  moxker cYHTarh
undopMaLio 0 HaanusK oo B CHCTEME M MIEPEAATL KOOpAHHATY, B KOTOPYIO
Oyaer nepemeiarscs KMY

4.3.4 Tpebosanun & Texumseckomy obecneuenno

Cucrema VIPaRicHHN CTpOMICH Ha Oale NepcoHATBHOIO KOMNBIOTEPA M
MHKPOKOHTPOILIEPA.
B cocrag CAY KMV 20/m&H BXOAHTE CHEAYIOUINE TEXHHHCCKRE CPEaCT
- NPOMBILICHNLI TPOTPAMMHUPY MBI KOHTPO/LICP cemedicrna AVR:
HHEPUNAIBHAN HABMIALMOHHAN CHCTEMa (TPEX OCeBOM aKceaepoMetp M
FHPOCKON ), U COLTAMMN OTIPEICICHNA MECTOTIONOKEHNN KMY n aansrefiues
HaBHIatHn




~  Hadopvaunonnuit obMen MaHHLIMH B CHCTEME OCYIICCTRANTECH C

noMoiiso - Paanomoayas NRFZ4LOTH,

4.3.5 Tpebosanns K METPOIOTHYECKOMY 0becneeHno
Tpebopanus He NPEALABIFIOTCSE

4.3.6 TpeGosanus K opranusaunoasomy obecneuennio
[peGoBanua He NPEALNBIRIOTCE

4.3.7 Tpebosauns Kk meroanueckomy obecnedenno

I'peboBanms He NPEILIRIRIOTCS




5. MCTOYHHKH PAZPABOTKH

Hacrosmee Texuuueckoe 3anamme pazpaborano Ha OCHOBE CACAYKOUINX
AOKYMEHTOB W HHGOPMAUHOHHBIX MATEPHATOB!

- TFOCT 34.602-89 o Texnnyeckoe 3a/1a1ne Ha CO3aHIT
ABTOMATHIHPOBAHHON CHCTCMBIY,

~  TOCT 34.602-89. «Komunexc CTaHAApPTOB Ha aBTOMATHIHPOBAHHBEIS
cucTeMsl, TEXHHYECKOE 301aHNe Ha COIAAHNE ABTOMATHIHPOBAHHOR CHCTEMBI

—  TOCT 122.007-0-75 «Cucrema cranpapros Oe3onachocTs Tpyaa.
Magenns sektporexunueckie. O6mme tpeGosanng Ge30nacHoCTIN,

- Taenopr MOYJ3105  [Daextponnsii pecype]: Moayias  ynpasacHns
BCHTHALHLIM ABHIATCASM HOCTORHHOID TOKa MOY/J1 3105, MOV 3110; AO
«Inextpym AB» — Pexum aoctyna http://electrum-av.com/images/pasporta’
1 2. moduli%20upr¥s20dvigatelyami/moud/moud3105_3110_ pdf,  cwoboanmi
Jarn. ¢ axpana.

~ nRF24LOIP-R Datasheet [Dackrponnsiii pecype]: Product Specification
ARF24LOIP: - Pewwm noctyma:  http://www.mouser.com/catalog/specsheets/
aRF241L01P.pdf, ceobouil — 3ara. ¢ sxpasa,

- Xawipyumn A.. TloscHHTEALHAN JANHCKA  «ABTOMATHINPOBAKHHEN CHCTEMS
yIpasIeHns MoGHaLHEIM poBoTony.




AHHOTAILIMA

Kyzskun, C.C. [lloscamtennpas 3annucka X
sLITY CKHOM KBanupukaimonnoi padore «Cucrema
AETOMATHYECKOIO yTpaBieHus KOASCHBIM
MOGMABHLIM  yeTpolicTBOM».  —  Heasbuncx:

IOVpl'Y, MT-477; 2016, 60 c., 14na., Gubanorp.

cnicox — 10 waum,, 5 npua., 7 1ab.

B npockte OcymecTaIena paspaboTKa CHCTCMB ABTOMATHYCCKOTO YIIDABACHHA
konecHsiM  MoGWIRHEM verpofictson (CAY KMY) B xasectse MOOWILHOIO
VCTPOHCTBA BHCTYNAcT MOBKILEL PpoboT, OCHAERHBIA MOTOP-KOACCAMH, B COCTAR
KAAL01'0 BXQUIHT KOJCCO ¥ BCTPOSHHLIH B HEr0 BEHTHIBHLIH YICKTPOABHIATE b, @ TaK
ae paspaborannag Ui MOTOP-KOIECa CHCTEMA YTIPABACHHS,

[locne amaania TEXHMHECKOrO 3a4aHMd, MHOK Obula peanwsosana satava
HABUIALME KOASCHO0 MOOHMALHOIO YCTPOHCTBA, W Cro OPHCHTALHY OTHOCHTEILHO
FOPHIOHTATEHOH MAOCKOCTH B MI000H MOMEHT BPEMCHH NOC/IE HA4aia IBHACHIA.

PeluieHie HABMIGUMONHON 32134 NpoucxoauT Ha Gase mukpocxems MPU-6050
(AHEPUMATLHBI  AaTHMK, BKITOM3ET TPOHKY JIaTHYMKOB YIHOBOW  CKOPOCTH
(I'MPOCKOTIOR) M TPORKY JATYHKOB YAC/IbHOH CHIBL  (aKCEHCpOMETPOR)). Koaecnoe
MOOHABHOE YCTPOMCTBY JAMHCHBAST CHOM KOOP/IHHATLL, MCHOAB3YA HX, TPOHIBO/INT
KOPPEKTHPOBKY TPAEKTOPHH JARHACHHA

Tak #e B COCTAB CHCTEMB!, B Ka4ECTBE NOACHCTEMBI, BXOANT Brewinni Gaok, npu
nomou kotoporo ¢ ITK nporcxoant nepeaata urbopmauny (nepeaata xoopamuHal
s nepememienns KMY).

B opranuzaimmonno IKOHOMMHECKON “acT Obil NpUBEICH NONHBIA pacuct

cebeCTOMMOCTH U NPOMHAX PACXOA08.
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BBEJIEHUE

ABTOMaTHzaums — oamo m3 HATIPaBICHMH HAYYHO-TEXHHYECKOIO nporpecca,
HCTIOMB3YIOMICE TeXHMNCCKHE CpeNCcTBa M MATEMATHYCCKHME METOAW ¢ Ueabo
OCBOGOXICHUR wenoBeka o YHSCTHA B NPOUECCAX NONYNCHHA, npeoSpazosanns,
NEPEAAtH M HCTIOALIOBAHUA JHEPruy, MaTepHanos, uiemnii nan undopmauuy, 1ubo
CYMICCTBCHHOTO  YMEHBINCHMS CTENEHH  HTOro YHaCTHS MAM  TPYAOeMKOCTH
BBITIOTHACMBIX OTIepaiHil.

B nawnoit pabore (POCKTHPYETCH CHCTEMA ABTOMATHYECKOO ynpasiesns
KONeCHBIM MOBHILHLIM yeTpoficTRoMm, KOTOpas NpeHATHAYCHA A8 aBTOMATHYECKOro
YUPABICHHA TepemewenseM koAECHON0  MOBHILHONO yeTpoiictea B TOuKY ¢
SARAHHBIMM KOOPAHHATAMH W YT7IOM Pa3BOPOTA.

CAY KMY cozaaercs ¢ ueasio:

- ABTOMATH3ALHM YNIPABACHHA ABIKCHHEM KOAECHOrO MOOHALHOTO yeTpoficTsa;

= YUPAaBNCHME CHCTEMON MOTOP-K01eCO,

Aanee noapo6uo onwmcanm srans fipocktuposanns CAY KMY, npencrasaes

rpaguueckuii Marepnan u [POBCACH PacyeT TeXHUKO-IKOHOMHHECKHX OKA3aTenedi.

220700.2016.686.00.00 N3 2
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I AHAJIM3 OBBEKTA ABTOMATH3ALIMH

ObsexTom asTomatusaiuy ssasercs KMY, usobpakennoe na pucynxe 1.1

> 3 By S

Pucynox 1.1 — O6mmit spg KMY
KMY cocrout u3 ocHoso# naardopmel (o3, 1), yetnipéx xponwreinos (nos. 2)
U YeTHIPEX KoEC (N3, 3), ABa H3 KOTOPBIX ABANOTCA BEAYUIMMH MOTOP-KONCCAMHM.
Kponmreiins xecTko Kpenstes K maardopme, B Takom ciaysae naardpopma, s

BePTHKANBHON niockocTy, OyaeT cosepuars konebanus.

Tabamua 1.1 — Ocrossie TexaYeckie XapakrepucTukn KMY
[Napaserp JlocTaraemoe 3HaYCHHE NapaMeTpa
CxopocTs NepeiBHAeHHS 110 POBHON 4
FOPH3OHTANLHON NOBEPXHOCTH, MW/C
Paauyc passopora, MM 350
O6man Macea, Kr 10
Wuum KMY, xr 3.5
JlnameTp MOTOp - KOAeca, MM 150
Illupuna xoneca, MM 200
O6masn suicora KMY, mm 175
Ob6mas aauna KMY, Mm 489

220700.2016.886.00.00 13
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KMY moxer npeoiosesars cieayiouse npensTeTBus:
- TpaBa, BbicoTON He Gonee-100
- CHEeXHBIA NOKPOB, BuicoTOH He Bonee-50 mm;
- 6poa, e Gonee-70 ma;
- BCPTHKANBMAN CTenKa (nopor), BeICOTON He Gonee-75 mm;
- YKAO0H nipoaoabasii-40 rpanx;
- YKNOH nonepeynsiii-30 rpan;
= AOpOXHBIA 3a30p-100 M.
KMY MoXeT oCcymiecTsaANTs ABWACHHE KAK Brepen, Tak W Hasan. [pu amwxennn
RIIEPe/L, BEAYIIHMH KOACCAMM KBANCTCH NAPA NEPEAHHX MOTOP-KONECH.
Koncrpykumns mMotop — xoseca (Pucynok 1.2) npeacrasaser coGol coBoxynsocTs
KOHCTPYKTHBHBIX MICMCHTOB: Kphluuka motop — xoneca, MOVJI3105 (moayas
YIPARACHHR BCHTHABHBIM ABHIATEACM ), NCHATHLIH y3€J1, KPHILKA NIATH YIPABRICHMSR,

BEHTHALULIA aBurarens u oboy MOTOp — KOJ1eCa,

2 4 6

Pucynox 1.2 ~ KoscTpyKums MOTOp — Koneca
Ha pucynke 1.2: nos. 1 — xpamxa MOTOp ~ Koneca; nos. 2 — MOVJ13105; nos. 3 —
IaTa ynpasaeuus; no3. 4 — KpHKa [IaThl YNPABACHHA; No3. 5 — BeHTWILHMLN
ABHrarens; n03. 6 — 0601 MOTOp — xoaeca; 7 ~ KAHABKH JUIA PE3HHOBLIX MPOKAANOK.
[TpeaoTspamenne o7 NONANAHKA MBLIK, @ TAK XKE 3AUATY OT BIArH, 00LCTIEYHBAIOT

pe3HHOBbLIC NpOKAaiKH (no3. 7).

220700.2016.886.00.00 N3 -
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B KOHCTPYKUMH MOTOP-KONECE BCNONBIYSTCH ABHIATEh BEHTHALHLI MOMEHTHBI
ABM100.12 (Tlpomzsogmrens — Koscrpykropekoe 6iopo mMexarpouuxs, YeasGuuckas

0bx1. ropoj 3naToyCT), MMEIOUIMI CASAYIOLIHE XapAKTEPHCTHKH:

« Hanpwkenme nuranus +24 B;

= MaKCHManLHLIHA ToK 8A;

- HOMHHANLHLI TOK 2.5 A;

- HOMHHAZbHAN YacToTa Bpamexns 160 ob/muu;
- HOMMBATLHBH Moment 2.5 Hwm;

< MakCHMibHEbI (MyCckoBo#) MoMeHT 8 Hu;

= 3 ZaT4MKa NONOKCHUA PpOTopa (HanpKeHne nuTanns garanxos - 21.9..25,1B).

JUIn ynpasneHss BEHTHALHRIM JABHTATE/IEM MCNOAB3YETCH MOAYNbL YNPaBACHUA
BeHTHALHBLIM asuraresem MOYJ[3105 (Tlpoussoaurens — xkomnanus Dnextpym AB,

ropoa Opean). Moayns usobpamen ua pucynxke 1.3,

~

3 @ AMNEKTPYM AB

MOYQ3105

8 DA

Pucysiox 1.3 — Moayns ynpasaenus BJ1

[Tacnopr MOY/I3105 [Dnextpornsiii pecype]: Moayiis yNpaBieHHs BEHTRIBHLIM
asurareneM nocrosunoro roxa MOVJL 3105, MOV/]] 3110; AO «Dnextpym AB» —
Pexum  goctyna:  hutp://electrum-av.com/images/pasporta/1 2. moduli%20upr%20
dvigatelyami/moud/moud3105_3110_.pdf, ceoBoanmiii — 3ara. ¢ sxpana.

Obmorku A, B 1 C senmuassoro asurarens nojKMNOMNaBI0TCA HENOCPEACTBEHHO K
CooTBEeTCTBYIOMMM BriBoam MOVJI3105,

B cucreme ynpanaeHMR MOTOP — KOJECOM HCNONLIYETCH MMKPOKOHTPOINCD
(AVRmega64).

JUis xoRTpons remneparypst umeercs 2 garunxa (DS18b20):

220700.2016.886.00.00 N3 8
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- B BEHTHABHOM asurarene (pacnonoxer Giauxe k oOmMoTKaMm), TemneparypHsii
auanazon ot -30 rpaxycos Lleascus ao +90 rpaaycos Lleascus;

- 8 MOYI3105 (na renacorsoasuieii nOJNOKKe), TeMNepaTypHbIi AHAA30H OT -
30 rpapycos Lleascus ao +75 rpanycos Lieascus.

B cucTemMe yNpaBACHHA MOTOP-KOASCOM WMEETCH MOAYAb OecnpoBoaHoN CBA3H
(paamomoayins NRF24L01+.), on cayxur wis obmena undopmauneit ¢ CAY KMY.

Paamomonyns wiobpaxes ua pucyuxe 1.4,

Pucynox 1.4 —Pagwomonyns NRF241L.01+
Jas ynyswenns obmena undopmaumeit ucnonssyercs yuauswreas RP-SMA,
Npasbifi KOHEU KOTOPOIO MPHCOCANHSETCH K AHTEHHE, Hepe3 KOTOPYIO NPHHHMAIOTCH

naxers: JauusiX. Yumuurens RP-SMA u antenna n3obpaxens: Ha pucyske 1.5.

Pucynok 1.5 — Yaamuaurens RP-SMA # anrenna
ITporoxona obmena nocTpoeH Ha ocHoBe GYHKUHOHMpPOBaHWS cucTembl. Jlomkna

ObiTh HIBECTHA HHPOPMALHA O TAKHX NAPAMETPAX KaK:

-temneparypa MOV J13105;
- TEMNEpaTyYpa BEHTHIBHOINO ABHIATS/IN,
- YPOBCHb HANPAKEHHE AKKYMYINTOPHLIX BaTapei;

= TeKYyluasd CKOpPOCTh BPAIUCHHA POTOPA BCHTHIBHOTO ABHTATEIIN]

Aurm

220700.2016.886.00.00 13 9
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- curuaan ommbxu ¢ MOVJI3 108,

B npotoxone ®Begeo 2 BMZa  WHQOPMAUMM:  CHTHAMMZMDYIOUIZN M
SYHEIHOHANLHAS.

Curvamimpyiomas undopsmauns npejcrasiser cobolt uudopmaumo o pabore
CHCTEMLI, @ WMEHHO O TOM, ¥TO TpebyeMbie NapamMeTphl YAOBACTBOPAIOT WM He
YAOBNETBOPAIOT YCA0BMAM 3kciayaTauwnn KMV,

Ha pucyske 1.6 oTo0paxen naxeT JaHHBIX CHIHAMMBKPYOmeH KudopMain.

LAAJ 101J 1[‘; l(R(J 1551 Bm

NOMGP = KOAECON
A, 01, T, gof, (RC, (55, ames
MO~ KGN
Cmapm  Adpec  Janpoc e Cmon
daum daum

Pucysox 1.6 — Cursannsupyioumias unhopmaims

AJpeca NPHEMHHKOB paciipesencHil Ceayomum obpasom:

- 0b0000000] — anpec NPHEMHIKA MOACHCTEMbl YIPABICHHA MOTOP - KoZecom 1]

- 000000010 — anpec NPUEMHAKE NOACHCTEMbI YIIPABICHHA MOTOp - Kosecom 2.

Jlna yaoOGcTea pacno3HaBasMs THIA HHOOpMaUMH (CHIHATH3MpYIOmAR WiIH
dynxuponansuas) seeaen otacastbi Gadir 0XCC. Taknm obpaszom, ecam Tperwil bailt
nakera pased 0xCC, 70 cuyMTacTcs, 9T0 NOACHCTEMA NPHHAIA CHIHATMIHPYIOWIYIO
uHdopManHo.

Jlia toro yrobm B OTnpasneHHOM nakere (B OTBET) MMmenach MHGopmawmMs ©
cucreme, seesteH GailT got. Omuues xamapiii Gut Gaiira got.

Ecim nocie OTBeTa NOACHCTeMH Yyhpasienus konecom: got=0b00000000, 1o
CHCTEMA B NOPRJKE W BCC KOHTPOAHPYEMBIC NIAPAMETPLI B HOPME.

Byxsoit “X" obfozmavenss te GHTE, KOTOpbie HE BIMAIOT HA ONNCAHHLIC HILKE
(PMHMHBLI BHIXO/IA NIaPAMETPOB 33 IKCIUTYATALUMOHHBIC NIPEAebl.

Eciu nocae 0TBeTa NOACHCTEMS! YIIPABICHHN KONCCOM:

- got=0bXOXXXXX1 - npeaynpexienue no remneparype MOYJI3105;

220700.2016.886.00.00 113
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- got=0bXIXXXXXI] - ocramoska (N0 npHYMHE BBICOKOH TEMICPATYPHI

MOVI3105);
- got=0bXXO0XXXIX - npeaynpexaeHne nNoO TeMieparype BeHTHALHONO

ABHraTens,
- got=0bXXIXXXIX -~ ocrasoska (N0 NPHYHHEE BHICOKON TeMNEPATYPH

BEHTHIBHOIO JABHIATENR ),
- got=0bXXXXXIXX -~ npeaynpexieHue 0 MAIOMY HANPHACHMIO Ha

AKKYMYNSTOPHLIX Darapesx;
= got=0bXXXXIXXX - ocTanoBka N0 NPHYMHE BHIXOAA W3 CTPORA AATYHKA/

AATHHKOB NOJOKCHHS POTOPS;
- got=0bXXXI1XXXX - npeaynpexnesue no Goasiiomy TOKy B 0OMOTKax

BEHTHABHOIO ABHTATENH.
QOyuxkunonansaas  undopmauns  npeacrasnser  coboit  wabop  xomama,

JACTABNRIOUIAX BMUNOMHATL CHCTCMY VYIIPDABICHHA MOTOP — KOACCOM 3JANOKCHHBIC

panee QyHKIMH.
Ha pucynxe 1.7 orobpaxen naker MaHMbIX AN UpHeMa QYHKIHOHAALHON

uHGopMalKH.

|'4'41 1071 LHa-'l lvmpl 1[R[1 155|BW

Honpabneswe Tpedyemas - —
JOUXeHUA  CKOPOCTY

Pucynox 1.7 — @yuxunonanbias uHGOPMAITHA AN TpHEMa

Tpernfi Galit oTBevaeT 3 HANPARICHHE BPAIUICHHN BEHTHALHOIO ABHIATCAN, €CIM
Gaitr pasen OXFF, vo senmuanantit asurarens Oyaer spamarses snepen, ecnm e 0 -
TO Hazad.

Yerseprutit Gaiir orseuaet 32 Tpebyemyio ckopocts, To ecrs ef sazaér ambo

onieparop, A0 NEPCOHATLHE KOMIBIOTEP NOC/E NEPecyeTa TPACKTOPHE,

220700.2016.866.00.00 N3 1"
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Ha pucynxe 1.8 orofpaxes nakeT AaHHBIX AA% OTBETA (YRKUHOHANBLHOMN

EEPOPMILHH.

M0 W, s, [0SE (8 Ymo Y o 5, e
o Aber (ewan  pobae Tpalyonnn Toxuas oan
& UKy HONDAXEHR GO KD dam

AKE

Pucynox 1.8 - @yukunonansnas MHOOPMALMA 113 nepesaan

Mocae npuuaTLIX GYHKUMOHATHHEIX JAHHLIX (CM. BBINE), CHCTEMA YNpPaBieHHS
MOTOP — KOJECOM J0TAKHA OTBCTHTH NAKCTOM QYHKIMONANLHLIX AAHHBIX.
Tperuit Galit — curnan ouwmbxm, cunThiBaemsiit ¢ BeBoga MOYJ13105: OxFF
curnan owmbku npucyrcrsyer, 0- curwana omnbky Her.
Yersepruiit 6air — yposens nanpmxkenun AKB.
[areit w wectoit Gadir- 3navenme Temneparypst MOYJI3105. [lpn sanpoce
remueparypst MOVJI3105 nponcxoant pabora ¢ aarunkom DS18b20, suiatoupsi
undopmalmo asyms Gafitamm, 022 OHW W 3ANMCHLIBAIOTCH. ITO Ke KACACTCH
CeALMOrO ¥ BOChMOro Gaifta, TONBKO AN BEHTHIBHOIO ABUIaTeNs,
Jlessrniii Gafit ornpasasercs A% Toro, yrobu yGeaurcs B ToM, 4ro Tpelyemas
CKOPOCTH, KOTOpas DA OTHpABAeHa €10 paHee, TOYRO Oblla NPUHATA H BRITIONHEHA.
HJecatwiii Galit — nposepxka BHNOMHEHWN 3alaHHBIX Tpebomanwit (3anannoi
CKOPOCTH).
Az obecneuenns IAEMEHTOB MIEKTPOIHEPIHEH MCNONLIYIOTCH HMIYALCHSE
crabwimsaropst. Jlas noaHOUEHHOTO (YHKUHOHHPOBAHHA CHCTEMB ReoGXOaMMO 3
HanpsxeHus nurauns: +3 3B, +5 B u +24 B.

[Morpeburenn:

+3,3 B - paanomonyas NRF24101+;

+5 B — muxpoxoutpoanep ATmega6d, umdposoit norenumomerp X9313, 2
Temneparypusix aargnka DS18b20;

+24B ~ perminsHuA asurareas JB100.12 « MOV 13105,

220700.2016.886.00.00 13 12
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2 CTPYKTYPA CUCTEMBI

2.1 CrpyxTypa CHCTEME! B LIE0M

Ha navansnom s1ane npoexTHpOBEHWS JOGLIX CHCTEM YNpPaBieHNHs, HEOBXOANMMO
onpeae/uTs GyHKIMORAN cucTemsl. By/ieM OTTANKMBATLCS OT MEpOPMALI, KOTOpas
NPeACTABNICHA B TEXHWHCCKOM SAJAHNHN,

CAY KMY nozpaiaeasercs #a 2 MOAy/In yNpaBncHus: MOayh ynpasaeuns KMY
H MOZY AL NpHEMa-Nepean HHPOPMALMH C NEPCOHanbLHOro KomnsoTepa (T1K).

JUis  HarasAHOro NPeACTARNEHMS BCCrO BHILIECKAZAHHOrO, Ha pucynxe 2.1.1

H300paxena paccMaTpHBacMan cHCTEMA.
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Pucysox 2.1.1 - Crpykrypras cxema
B cucreme peanmiyercs BBOA TOUKH ¢ 3aaHHBIMH KOOpAMHATAMM M yron
passopora wepes 1K, koropsie, xax BHARO W3 pucynka 2.1.1, ¢ NOMOUIBLIO MOJIYAS
GecnpoBOIHOM CBA3M IHAMEHNR NEPEAOTCA B mMoayae ynpasaenus KMV,
Moayns ynpasacuus KMV cocront ua UCHTPANbHOTO BLIMHCIHTEABHOIO MOAYIN -
MHUKPOKOHTPOAACPA, JAaTYMKOB  ONPENCNCHHA  MECTONONOWEHAS M MOAYIS

Oecnposomo cagzu.

Aew
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Onumem Hike ¥X GyHxuHOHAN:

s onpesenenns wmecronosoxenns KMV, BHCTynaeT naryMk yCKOPEHMS-
aKCenepoMeTP M NATYHK YIia NOBOPOTA-THPOCKOMN, ¢ MNOMOHIBIO KOTOPBIX MOXKHO
ONPEAEHHTS NPOHASHHEH MyTh 3 HIMEHEHNE YTIa OPHEHTALIHH.

Mozyas Gecriposonofl CBA3H OCYWIECTBAACT NpPHEM X nepefavy WHOOpPMAtmH,
npuanmaer 3navenns ¢ T1K, a nepeaaer ynpasisioine CAMHATH B CHCTEMY MOTOP-
Koseca.

LlenTpansibiil BLMHCAHTCABHLIH MO1YJTb BHINONHAET ClEAyOUMe NACHCTBHA:

- obGpabarsiBaeT MHGOPMALIINO C AATYHKOB!

- QopMHpYeT YIPARANIONINE CHIHAIB! B CHCTEMY MOTOP-KO/CCa;

- NPUHHMACT IHAYCHHA TOYKH © 3QJAHHBIMH KOOPIHHATAMME H Y10/ pasBopoTa.

Onpenenusumch ¢ GyHKIHOHATOM CHCTEMBI, HHKE NOKAKEM COCTaR CTPYKTYPHO-
dynxunonatsHOi cxemut kaxaoro moayas CAY KMV,

Cipyktypro-pynKusonansias  cxema Mogyns ynpasaenus KMY  (maaxar
220700.2016.886.00.02 32 rpaduyeckoro Marepuaia),

CTpyKTypHO-GYHKIMOHANBHAS CXEMa MOJYJA NpHEMa-TICPeAaud MEQOpMaLliH ¢
1K (naaxar 220700.2016.886.00.03 32 rpadudeckoro Marepuaia).

()

2 CrpykTypHO-QyHKUHOHATEHAS CXeMa MOAY/IA ynpasieHus KMY

B mMoayae ynpasieHns A0KHL PEIUATHCH CACAYIOUHE 3alaqTH:

KOHTPOIL NKHelHOro nepememenus KMV,

KOHTpOXL Y108 nosopota KMY;

obmen urdopmanmeit B siae GECIPOBOAHON CBASH,

- obecneyenne NWTAHME CHCTEME,

Jiis ofecneuesms 3THX 32124 B CHCTEME JAQ/DKHLI  TIPHCYTCTBOBATSH
COOTBETCTRYIOUINE JNCMEHTHI, &8 HMEHHO!

1) MUKPOKORTPOANEP - WEHTPANBHBI BLIYHCAHTENBHBIR MOAYAL, 3azavch
kotoporo ssasercs oOpaGorka undopMaMM NOCTYN@OUEA ¢ AATYHKOS M

dopMupoBanne yIpasIRouHX Bo3zefiCTBHA B CHCTEMY MOTOP-KOJECA.

220700.2016.686.00.00 13 14
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2) B kauecrse AaTHHKa BREICTYNACT MOAY/Ib, KOTOPbIH BKmMOYaeT B ceba 3x-ocesoi
THPOCKON M 3X oceBOfi axceaepoMerp, ¢ MOMOUIBI0 KOTOPOTO BHIMHCANETCR yTod
posopoTa M amuedinme nepememenws KMY. Moayns  obmaercs ¢
MHKPOKOHTpOIepoM Tio urTepdeiicy I°C.

3) [Ans ocymectaaenns obmena unGOpMaUNH BHICTYNAZET MOIYyab GecnpoBoasod
CBA3N, KOTOPKt obiaeTcs ¢ MEKPOKOHTPOIEpOM 110 HHTepdeiicy ISP.

4) Iuranne CHCTEMBI PEANMIYETCH C TOMONIBIO NMPUMCHEHHA AKKYMYASTOpHOH
Garapen (10,8B), rax xe npucyrcrsyer moavis aas nogzapsaku AKB. B cucresme
NDPUCYTCTBYIOT — npeobpazoBaTtenyt  HaNpsXeHAN, C AOMOMILIO  KOTOPMIX

OCYUICCTRANCTCR ITHTAHKE JICMCHTON,

2.3 CrpykTypHO-QyHKUMOHATEHAN CXEMA MOILY/AN TIpHEMa-Tiepesadn HHpopMainH

clIK

10T MOAYNL NPEAHAZHAYCH ANA nepeaayu oneparopom mudopmammn ¢ [K.
ObGmen undopmameidi peannsosan B Buae Gecniposogmoil cs3n (MCnoAL3OBaHME
Moy GecnpoBoaHO# CBR3H).

MNoaxmouenue moxyns x ITK npoucxoaut uepez USB nopr, Tak %e npucyTcrsyer
UEeHTPAILHLIA BLMHCAMTEABHBIN MONY/Ib-MHKPOKOHTPOJICP, JUIS CHHXPOHMIALNNN
moayns Gecnposoasoi cessu ¢ [TK.

Jas  ocymecrsrenns noaxmoucnns K IIK  uepes USB, weoBxomnm
npeobpasosarens UART-USB.

220700.2016.886.00.00 113 1
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3 PASPABOTKA CXEMBI JIEKTPHUECKOM [TPUHLIMITHAIBHOM

31 PazpaGotka cXeMmbl MEKTPHHCCKONH NPHHUHNKANLHON MOAYAS YIPARICHHSE

DeexTPHYCCKan NPUEIMIHAILNAN CxeMa Moy s ynpasiaeans KMY npeacrasnciu

220700.2016.886.00.04 33 rpaduueckoro Marepnana.

KAYECTHE  UCHTPAILHOIO  BMYHCIHTEABHOIO Moayns Owsin  Buibpan
proMTpOAIep cemeiictaa ATmegabd,

Kax BHIHO "3 CTPYETYPHO-DYHKIHOHANBHOH CXEMbI (naaxar

00.2016.886.00.02 32 rpadudeckoro MaTepHaIa) MUKPOKOHTPOAACP AOANEH

nocacaosarensunt  wurepdeiic  SPL  murepdeiic 12C; scTpocuHnd 8
pronTpoanep AL | noprat 8BOAS-BLIBO/A,

Mexoas w3 dmux xapaxtepucTuk, Obul BeiOpan MHKPOKOHTPOAACP CeMCHCTEA

Texunvicckne napamerps ATmegab4d:

- Hapo —avr mega;

- Pazpaanocts — §;

- Taxrosas yacrora, MI'u - 16;

- Obvem ROM-namsty — 2K;

- O6vem RAM-namay - 4k;

- Buyrpennnit AL, xon-so xasanos - 53;

- Buyrpennui 1AL xoa-so xananos - 53;

- Hanpsxenne nuranns, B —4.5 ..5.5;

- Noaxmouenns — PC, SPI, UART/USART;

- YHCH0 BBOAOR/BRIBONOR — 53.

Bulpay oH ®3 caeayiommx coobpakenuii: A0mKHb uMeercs sxoaw - SPI

warepdeiic, I°C unrepgedic, scrpoeunsiit AL, noprhi A5 NOAKMOYEHUS AUCHICH.
MUKPOKOHTPOANED TPEOYCT NOAKBOYECHHUC BHCUIHETO KBapUSBOrO peloHaTopa

BQ1.  loaxmouns  KpuCTana  KBAPUA K COOTBCTCTBYIOIMM  BhIBOJAM

suxpoxonTponnepd XTALT u XTAL2, sanyckaem MUKPOKOHTPOLIEP Ha 3A1aHHOMN

Aty
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4acToTe yacrore ksapua 16MI'm.  Harpysounsie xompencaropst C12 u CI3
HOMHHTOM 22 HQ PexOMEHAOBAHO YCTAHOBHTL NPOH3BOAMTENCM PC3OHATOPE, AN
YIPOLICHHS 3aMYCKA PEIOHATOPE H AOTIO/IHUTEILHON €10 CTAbHIBHOCTH.

Mukpoxontponsep ATmegabd nporpammupyercs npu nomoun SP1 nurepdeiica,
s arToro npeayemorpen passem ISPTOPIN.

MHUKPOKOHTPOIACP K€ WI-3a8 CHIKCHHS HANPRKCHHN [HTAHMA  MOXKeT
GOPMHPOBATL HA CBOKX BHIBOAAX JOWHBIC CHIHATIL WIK BOOGIIC HX He GOPMIPOBATS,
YTO MOKET NPHBCCTH K HE OYCHB XOPOLINM nocaeacTsusm, B CBa3M ¢ 31M B cucreme
Obi1 HCHONMBIOBAN TAKON MICMENT, KAK MOHHTOP MHTAHHA.

MOHHTOP NHTAHHA HPH CHHACHMN ODIICIO HANPKCHHR 10 YPOBHA, HWAE
ONPEACHEHHOrO, Ha CBOEM Buisode GOPMUPYET CHIHAN  (JLIH WHBCPTHPOBAHHOIO
norgveckni “0").

B woayse yopasaenns KMY  Ouul menoas3osad  MOHMTOP  NMTHME
MAXSB09SQ463T11G6.

Jln obmena mudopmaunei MEAILY MOAYIEM NpPHEMA-TICPEAAYH HHPOPMALMN ¢

[TK # CHCTEMOi YNIPABACHRA MOTOP-KOJIECOM YCTaHOBICH pasuomoayits NRF24L01+.

Pamuomonyns orobpaxes na pucyake 3.1.1,

Pucynok 3.1.1 ~Paanomoayas NRF24L01+

Jlanusil pagHoOMOIY b NOAKMONEH K MHKPOKOHTpoaaepy bepes SP1 nurepdeic

Buisogamu MOSI(6), MISO(7), SCK(5), SCN(4) paanomoayis noaxmoueH K

COOTHCTCTBY HOITHM BhiBOdamM MHKPOKOHTPOIICPY, em caMbiM ofecrneunBan

cranaap it obsen nndopmanmei (SPI).

220700.2016.886.00.00 113
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Brisoa pamuomonyns CE(3), noaxaoueHHbN K BbiBoAy |5 MHKPOKOHTpOILICPa
MO3BOAKCTCH ONPEACTUTLCA YCTPORCTEaM, KTO “rIaBHbI”, a K10 “seaombii” (Maser-
Slave), Ecnu paauomoayias 8 pexise npuema, 10 CE-“17, eciau B pexxume nepeiasn,
ro "0,

Buisoa paauomoayns IRQ(S), noaxmodeHnbiit K BeiBOAY 14 MUKPOKOHTPO/AIEPa
nossoaser onpeaeants codsiie. Moa cobuiruem NoHumacTcs npuem anbo nepeiasa
aaunex 0o pagsoxasany. [Ipn  GesjehicTeun  (OTCYTCTBHM  DPHERTHIX  WiH
OTHPABICHHBIX JAMMLIX) Ha suBose § paguomoayns Oyaer normaeckas “17, Ho Kax
FOALKO OyJeT NPHHNT BN OTTIPABICH NAKET JdHHbIX, HA BLIBOAR CPA3Y HE TORBHTCR
“0", koTopsiil cOPACKBACTCR ONPEACACHHON NOCICAOBATEIBHOCTHIO BOIACHCTRIA Ha
paanomoayib wepea SPL

[TTanse PAAMOMOAYIR OCYIICCTRARCTCH Yepes BhBoAL 1 1 2 Hanpixenuesm 3,38,
Kougencarop C14 coemmuser aspoast | # 2 Mexay coboit. I1o Heodxoammo s
1Oro, YTO0B AONOAHMTEALHO “CraaanTh” HANPAKCHHE NHTAHMA NPH HEOAMAAHHLIX
CKavKax.

B kavecrse saruuxa ssicrynaer soayis GY-521 (3x-ocesoii rupockon u 3x
OCEBOM GKCCNCPOMETP), KOTOPLIH NOIBOAACT ONPEICANTH NOJOKCHHE H NEPEMEIICHHE

yeTpoiictaa 8 npocrpascrae; Moayas GY-521 orobpaxen na pucynxe 3.1.2.

Pucynox 3.1.2 - Moayas GY-521
Xapaxrepnerusy moayas GY-321:
- Muxkpocxema: MPU-6050 (rmpockon 3-ocesoit + akceaepomerp Ha TpH

KOOPANHATEL)

220700.2016.886.00.00 113 18
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- Hanpsxenwe nuranns moayas: or 3,3V a0 5V (DC);

- Yun MPU-6050: 16 Gurusit ALITT, 16-1i OuTHbBIA BLIBOA NaHHBIX;

- I'mpockon auanaszon: = 250 500 1000 2000 ° / ¢;

- Axceneposmerp amanason: =2 £ 4 4 8 £ 16g;

- Ce#3b ¢ KOHTPOAACPOM 1O CTAHJIAPTHOMY KOMMYHHKAUHOHHOMY MPOTOKOIY
11C (I*C).

Hasnauenne xourakros GY-521:

= VOCU - panpaakenne nurasng;

- GND - obumii nposon.

- SCL-rakrosit curman PC w SDA-zamusie FFC. Drmumn  puwsogamu
noapmosaerca unma PC. CobGersesnno, ¢ NOMOUIBIO ITHX HOKEK, MOAYib Crocoben
obmarscs ¢ MK

- XDA - namusie mmns 1°C npu pabore B pesnme macrepa n XCL — 1axkrossi
curnan wmust PC npu pabore B pexnme Mactepa, ITH HOMM NPEAHAIHANCHB JIK
NOARBOMCHUS AOTOAHHTEALHLIX BHCUINNX YCTPOACTB K MOAYIIO,

- ADO - 6ur 0 agpeca PC. Oun, coOcTBEHHO, RYACH A AAPECAlMN HAEIO
yerpoicrsa. Ha cxeme noaxmosesH x 3esmie yepes pesucrop RE;

- INT - Bpix0aA CHIHANA O NOTOBHOCTH JAHHBIX /LIS UCTIO/L30BAHAA KK BHEMIHEID
npepeisanus MK,

Jlia seiBoxa TEKCTOBOH MHBOPMAMK, @ HMCHHO Tekyliee Hanpskenne va AKD, 8
MOJIYJIC MPEAYCMOTPeHo Haauuse auciuies Lmo16],

Hasnavenne xonraxros Lm0 161

- VS8 - Herouunk murauns (GND);

- VCC - Herounux nuranus (<5V)

- VEE - Peryimposka KOHTPECTHOCTH, B CHUCTEME peann3osana ¢ NOMOLbIo
nepemMennoro pesucropa R9;

- RS — (0 = sxoxn Mucrpyruns, sxoa | = Jlanusie);

- R/W = (0 = 3anucars 8 KK-moavas, | = Yrenne ¢ ZKK-monyas),

- EN -~ Braiodenne curuana,

220700.2016.886.00.00 13 19
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- DO0-D7 - Jlusus umusl Z8HHBIX (B CHCTEME OCYIISCTBICH KOHTAKT aunuil D4-

D7 ¢ MK uepes noprst F).

nmenno: +3B, +3.3B.

OCHOBHBIM HCTOYHHKOM [IHTAHHR

[Mocuwraem Toxu norpedackns Lan wanpukenwil +5 B u +3.3 B.

mounTop nuranns MAXB09SQ463T1G u aucnaeit LmO] 6l .

I

noTp

= 15MA 4+ 0.3MA + Z2MA = 17.3MA

MOAYAL 3-X OceBoro rpockona i akceaepomerpa GY-521.

/

noTp

15MA 4 4mA = 19MA

B smoayie ueobxoamwmo obecneueHHe pasHLIMH HaNPKCHHAME [HTaHHA, 2

MaKCHMATBHBIM HATpIOKEHHEM B HaweM moayne Gyaer +10.8B, owo Oyaer

Horpeburenem nmanpmxenns +5B ammercas - muxpoxontpossep ATmega6d,

Horpebureasmn wanpsaenus +3.3B spasmiores - paamomonyas NFR24LOT+ w

Ollpc,’lCJlHBlllliCL C HANPRACHHCM THTAHHA MUKPOCXCM M PACCHHTAHHOIO TOKa

norpeGaenus, Guian subpans uMnyCcHsie crabuansaropsl LM2674-5.0 (va 5 B) »

1.M2674-3.3 (2 3.3B).

coxpannTs Gonsime sueprun (KIL= 90%).

Umnynscume cyabuaniatops Osutn  suiOpansl NoToMy, HTO OHH NO3BOINT

I'exnuveckue xapaxrepucruky LM2674:

KT a0 96%:

["apanTpoBalHbiil BRIXOAHOH TOK Harpy3kn — S00MA;

Jlnanason ssixoasoro Hanpsxesus - 1,218 g0 378,

Jlranazon sxoasoro nanpswenus — 8B 1o 40B;

Orpaynvenne no Toxy (3aumra);

Peaum noumaesnoro nepronotpelienis 8 pexnMe 0XMAaHNS.

Cxema noakmosenns LM2674 pucynox 3.1.3.

Mam

Aucm N dowym

Modoce

Aexe
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Pucynok 3.1.3 — Cxema noakmouenns LM2674

B aoxymenTammy Ha 9TH CTAlHAN3ATOPH MMCIOTCH PEKOMCHAALMA 110 BRIDOPY
coorsercTaenno konaencaropos Cpy, Cour # muayxrussocTi L1, D1y pexoMeniaimy
OCHOBLIBSIOTCH HA BEAWMMHAX BXOAHOIO HANPUKEHMA, BHIXOAHOIO HANPAKCHHR M
obero Toxa noTpebieHns.

OcnosrpMm nerounmxom nuranus CAY KMV ssasercs - PAN3400 18650 (AA) s
puae 3-ex  Li-ion akkymyastopos eMmkocTsio 3400mAu nanpsmenwem no 3.6 B.
[lossoasomero npopaborars 10 paspriakn farapen okoao 60 Yacos.

Jlocrouncrsom Takoii Sarapen saaseTes:

- Boicokas EMKOCTS,

- Hebonbiuas macca;

- Pexopano-nu3xuil yposess camopaspaaa — ne 6oaee 5% B MeCALL

- Bo3MoxHOCTS OHICTPOTO 33apaia.

Texuuueckne napamerpsl AKB PAN3400:

- Homunaisyas eMxocts - 3350 mAu (paspaa rokom 0.2C m0 2,75 B, 25 °Ch:

- MuHHMATEHAY eMKOCTS - 3250 MAY (paspaa tokom 0,2C a0 2,75 B, 25 °C):

- Homuuansuoe nanpsxenne - 3,6 B Meroa 2apina CC - CV, nanpswenne

sapana 4,2 By

Toxk sapaaa - Craizaapriisii 3apan: 1625 MA, cut-off 65MA;

- Bpewms 3apsaa - Cranzaprusiit sapa: 4 4;

- Bee-47.51p;

- Paimepst - JLinna: 64,93 mm (maxe) Jlnamerp: 18, 20 mm (makc);

- KonmuecTso uIHeHHsIX uHkaos - >300,

- Temueparypa kcruryarawin i xpanenns - 3apsa ot 0 a0 45 °C Paspax: or -

20 a0 60 °C Xpanenne: or -20 a0 50 °C;

220700.2016.686.00.00 N3 51

M § Hucm N Jowym Medoucs || Lome




- TMaorsocts sseprun - 676 Bra/al 243 Br*w/kr.

AKKYMYJSTOPHYIO Dataperd €0 BpeMeHeM HEOOXOAMMO 3apsiKaTh, AN ITOI0 8
MOJIY/IC IPUCYTCTRYET 3apAII0e YCTPOHCTRO,

3apsanoe YCTPOHCTBO NPEACTARARCT coboil mukpocxemy (MAXI1640). 3o
UMITYALCHBIH HCTOYHEK TOK3Z © CHHXPOHHLIM BHIPAMHTEACM W PETYAHPYEMbIM
BbIXOI0M,

[eXHUYECKHE XAPAKTEPHCTHKN:

- Kana, 95%;

- Bxoanoe wanpsaenme niwranns +5.5B.  +268;

- Peryaupyemo¢ suIXOAHOC HANPRACHHC 2B...24B;
MakcHManbHoe 3anoasenne ummyiseos 100% (mansii nepena HANPIOKCHUS ),
- Yacrora LM no 500 «I'u;
- OnuuoHanbusiil CHEXPOHHBR BRIIPAMHTCIb.

B A0KYMCHTALMA NPHBEACHA THIIOBAR CXEMA BIIIOHCHHMA (PHCYHOK 3.1.4).

w oA 530 J0 .
oy » oA 5 30 I8 -
|
i

MAXIM
X164 ’
€4 TERu
o0 10 1
o
Fom
_%.
Pucynox 3.1.4 - CxeMa BKIOYCHHA MAX 1640
220700.2016.866.00.00 13 .
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Kparko paccMoTpus QyHKUHORAT 3apAAHOIO yCTpoHCcTBA.

MAX 1640 - My TeCHbti HCTONMMK TOKA C PEry/IHPYEMbIM BHIXOAO0M H HHTAHHEM

+5.5.. 4268, Tox 3apsaa, MEXCHMANLHOC BbIXOIHOE HANPHKCHHE W AMITYILCHLUR

3apsi POrpaMMHupyIOT CHi C NOMOUILIO BHCHIHHX PE3HCTOPOB.

-
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Busoas D1, DO npumensmores 214 BbiGopa pexuma pabors (00-suika., 01-
pexmy 3apaaa, 10- mmnyabchsiit sapsa, 11-pesum OpicTpoi 3apaiku)

INporpammuposanne epemesn suixmodenus (TOFF - Bxoa sanauus spemchu
BEIKIIONCHHS) MIMEHSeT YACTOTY KOMMYTAllHM, TEM CAMbIM [103BOARE NOJABHTH
HEKCNATEIBHBIC TAPMOHHKN § CXEMAX YYBCTBHTEABHLIX K mrymam. @ynkimns
koutpoas Toka y MAXI640 xapakTepHIyeTeH BOIMOKHOCTBIO MOAKAOUCHHR
HAIPYIKHM HENOCPECACTBEHHO K 00iIeMy NPOBOLY, TEM CaMbIM HCKIIONAR NOIPEIIHOCTH
H3-33 NOTEHITHANA 0DILero NpoBoaa.

Konrpoaneps OOHNAMOWER WHPOTHO-MMITY/IBCHOR MO ASUMMH MAX1640
HCROALAYIOT BHemul Kmoy wa P-xaranenom MOIl-rpansncrope (PDRYV - Buxoa
apaiisepa  P-xanatssoro  MOIT-tpansucropa) ¥ ONUMOHANLHbLIR, BHEWIHIMH N-
xananshpdi  MOII-Tpausuciop B KAUECTBE CHHXPOHHOIO  BRIIPAMHTENR JUIN
nosbienns k.14 (Buxoa - NDRV u PGND).

Berpoenusit  ammefiunifi  crabwmsarop (sxoa LDOH) ¢ mankiv  nasenunem
HANPSKEHMS  [IHT8CT BCTPOCHHLIA MCTOMHHK  ONOPHOIO  HANPAAKEHMA, CXEM)
yipasAcHHs ¥ Apaitsep sarsopa N-KaHanIbHOI0 CHHXPOHHOID BLITPAMHTCIS.

[Ipousseaes pacHeT BHCLIHHX PEIRCTOPOB [UIA CAC/TYIOUIHMX NApaMETPOs:

- Toxk 3apsna — 1625 mA;

- WMOYABCHBIH pexnM 3apana (mMmyibcHbIH ToK) — 150MA (0.03¢);

- MAKCHMAILHOE BRIXOJIHOE Hanpaxenue — 12,6B.

Jis noayuens Keaaemoro Toka 3apsaaa, HeobxoaumMo nojaTe Hanpaxense (Vset)
#a sxoa SET. Onpeaesmm ero:

Veor = Laapags * 13,3 * Ryenses (1
ri1e Rygnse- CONpOTHRISHEE uiyHTa, pasHo 100mMOM.
Veer = 1,625-13,3-0,1 = 0,6658B

Onpeseansimmcs ¢ sanpssesne (Vset), paccunraey HoMHHANB! pesncTopos R1
R2 (10xOxm < R2 < 300xOm).

Ry = Rz ((Vret/Vser) — 1), (2)
rae Voo = 2B,

An=

220700.2016.886,00.00 13 3
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2
R, = 20" ((m) . 1) = 40,1 kOm

W3 paaa E48 Gepem 40.2 xOm.
MMnyabcHbiit peaus 3apaaa (MMIYIbCHLIM TOKOM) CHHTaeTCA 0/aroNpUATHON 115

AKKYMYJATOPOB JAHHOTO THIRA, HEOOX0HMO IporpaMMHpoBaHne BPCMCHH

BHIKBOREHIS {, paccuntaem Rygpp. 107
t 0.03

Ryorr = 32-10 = 37 (10-7) = 09.,4xOm

Bawxaitmmit no soMuuasssomy psty E48 6yaer 9.53 kOwm.

'eneph ONpeACTUMCSH ¢ MAKCHMATEHBIM BBIXO/IHBIM BANPSKCHHEM

B TeXHHYCCKON AOKYMEHTAIIMM YKE32HHO -~ MAKCHMAIBHOE BHIXO/IHOC HANPIKCHNS

AOAKHO ObiTh 3ANPOTPAMMHPOBAHO HA YPOBHE BbILIC, YEM BRIXOAHOC HANPRATHHE

Oarapen (12.6B)

Paccumraem nomunans pesucropos R3 u R4 (10kOm < R4 < 500x0m).
Ry = Ry " ((Vour/Veerm) = 1),

rae Vg - Tpebyemoe suixosoe nanpsixente U Vi, = 2B.

12,6
Ry = 20-((—-2-—) —1) = 120k0M
Jls xonTposs Hanpkenus (+3B) npejlycMOTPCHO HEIOAL30BAHHE PEIHCTHBHOID
neantens, Kotopuiit Gyaer cocrosts w3 2 pesucropos. Curnan UBkIX nosaercs sa
gxoa MK - PAO/ADO, 8 xotopstit sctpoen ALITL
Ha pucynke 3.1.1 uioGpaxen peanCTHBHbIH JC/IHTCAb.

e
R10

R1l

Pucyviox 3.1.1 — Pesncrupiuii eantens

[Ipousseem pacyer, JaAaAMMCE HOMHHAIOM pesucropa R11 8 1,3xkOm.
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i - Usx-R11
BEX = R11 + R12
R10 = 1,5k0Mm

3.2 Paspaborka CXeMbl FICKTPHHYECKOH NPUHUHIHATLHON MOAYAS npiema-

nepeaayy nudopmatn ¢ 1K

INCKTPHUCCKAN NPHHUMIHATLHAR MOy npHema-tiepenadn widopmamnn ¢ 11K
npeacTasiesa na auere 220700.2016.886.00.05 I3 rpagmueckoro Marepuaia.

Kak u B cxeme anexrpuuecxofl npHHiMnHansHol moayas ynpasaenmws KMY,
HCnOJMBIYeTcs TOT ke mowwtop mmramua MAXB09SQ463TIG u paanomoayis
NRF241L014 (oM. niyuxr 3.1).

B Kayecrse UCHTPAILHOIO  BBIMMCIHTENbHOTO  Moayas Omia  mwbpan
MUKPOKONTPOAACP cemeiicTsa ATmegas,

Texuuueckue xapaxrepucTasn ATmega8:

Anpo — avr,

Paspsunocts ~ §;

- Takrosas wactora, MI'u — 16;

- Bayvrpennui ALUL koa-8o xanasos - 23;

- Bayrpennuit LIATL, koa-80 xanasos - 23;

- Hanpawenue nuranmns, B - 4.5...5.5

- Ilporpammupyembie AHHIH BBOAA/BbIBOAA — 23]

- Noaxkmosennx — SP1, USART;

Tun kopnyca dip28MuxpoxonTpoaaep Tak ke Tpelyer NoAKIIOHCHHE BHEIIHETO
KBApHEBONO pesonaropa (es. myukT 3.1).

ATmega8 nporpammupyercs npu nomoutn SPI untepdeiica, no »ror unrepdeiic
yAe MCNOAB3YeTCH JAanm cpasw ¢ pammomonyrem NRF24LO1+, nosromy jam 1010,
grobu pasrpaduuuts pabory SPl ¢ pporpaMMaropoM M paidoMOAyIeM Obin
YCTAHOBICH KOHTAKTHBIH coeaMumTens THHA “WTeps” OCHOBHLIMY pabounmu

mmmsivu 8 SPI unrepeiice saamores MOSI i MISO, nosromy mmenno onn Gyayr

PUSIPAHHYMBATE PEAMMS! ITPOTPAMMHPOBAHHS M PABOTH € PAIHOMOYICM.
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Jlis  npeobpasosauns  wurepdedica mnepejsaun  mndopmaumn  UART-U SB
Henonb3yercs mukpoexema FTZ32R.

B A0KYMCHTAUMH NPHBEICHA THHOBAA CXEMA MNOAKTIOYCHMA MHKPOCXEMBI K
MHKPOKOHTPOLICPY-

Ha pucynxe 3.2.1 nokazana cxema NoJIKMOYeHIA.

Vee
_’-,
.
——, = |
p—— He @i —o—e9 "= hisd | |
O |k - R :
|, e e |
[:I- — : .“A —e S e b anad — !
4‘1::_'L —d wom FT232R o |-
b /| " T - ;
' - —d sz o r— g
, Vewo : ::o W | $
= 5 & —{ oo e 7
el engls. o [0 cem
_.[_ pos— coont }—
_‘.I_*__ ! » r Cawwr P
n— s 0 ¢ o ¢ PRT N
Veso S N NN B CRuRY e w
1 9 0 0.0 ¥ cuunel |
Ve || l

Pacynok 3.2.1 — Cxema noaxmovenns FT232R
,"L'lﬂ CHIHANWZAIHN OTICPATOPY O TOM, HTO JAAHHLIC NPUHHMAOTCA H NepPCAAKOTCH,
B MHKPOCXCMC PEAYCMOTPEHO MOAKJOMEHHE CBeTOANO08.

Ha pucynke 3.2.2 nokasaHa cXeMa NoK/I0NeHHA CBETOIHOI0B.

I | ™ J=

FT23R ‘
\

o g 2
CRUSD. 4| BXLEDW J

Pucyrox 3.2.2 — Nojxmoscans CBETOAHON08
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Ha pucynke nokasaus! auaus ¢ #x Hazsanusmi, Juaus TXLED# npeanazuauena
AU CHIHAAM3AUMM O NEePelaYM AaHHbIX, a APYras MCTOABIYCTCH IN YKAIauus
npuema aanusix RXLED#,

lak kax paawomoayns NRF24LO1+ nwraercs wanpsxenuwem 3.3B, 8 cucreme
npucyrerByeT crabuausarep wanpaxcaus LM1117-3.3V,

Konrakmusit coeamuureas XS2 npeacrasaser coboit miniUSB A, Mcnoawsys
nepexoannk USB A - miniUSB A, ocymiectsasercs noakmoyenne x IK,

B rabumue 3.2.1 npuseacun musmmansusie 1pebosanns 1K, neobxomumue i

NOAKTIOYCHHER MOJAVIIN,

TaGanua 3.2, 1 - Munnmansasie rpebosanns [1K

' Musnmansisie TpeSoBanus

C'BoBOAHGE MECTO Ha HMECTROM ANCKE 100 M6

[poueccop (CPU) JlBa huzmuecknx wapa

[epudepuiinue yerpoiicrsa ‘ Kaasuarypa, msuils
Onepaumonnas cucrema ’ Windows® 7
03y - ~ 512M6
Bepeusa DirectX | DirectX® 9.0
[opr USB20/1.1

220700.2016.886.00.00 N3
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4 PA3PABOTKA INTEYATHBIX IVIAT

[Mewarnas naara (I1I1) - naacTiHa M3 JHMIEKTPUKA, HA NOBEPXHOCTH WHIM B
00néme koTOpoli CHOPMUPOBAHE JACKTPONPOBOAALUIME LCHH VICKTPOHHON CXEMbL
[ npensasHakYeHa AAS MCKTPHYCCKONO ¥ MEXAHHYECKON0 COSAWHEHHR PalmHIHbiX
MEKTPOHHLIX KOMOOHCHTOB. JACKTPOHHBLIE KOMIIOHEHTH HA Neuarnoll niare
COCAMHAIOTCH CBOMMH BLIBOAAMM C ICMEHTAMHM NPOBOAAMIEIO PUCYHKA OOLMHO
naikoil.

[Mewatnnie nnars  paspabarkiBAOTCH  HA  OCHOBE CXEM  ANCKTPHYCCKHX
NPHHIRNHATBHBIX.

s CAY KMY Gsum paspabGoraast sse 111, a umenno:

- I moayns ynpasnesus KMY (mnakar 220700.2016.00.06 I rpaduyecxoro
MarepHana),

- [T moayns npuema-nepeaasn wadopmaumn ¢ INK (naaxar 220700.2016.00.07
[T rpadmyeckoro marepuana).

Ipoextuposanme 11 npoucxoamao B nporpammuom npoaykre DipTrace, 1o
mHoropyrakumonansuas CAIIP no paspaGorke 3NEKTPOHHBIX NEYATHBIX IUIAT M
CXEMOTEXHHYECKOH AOKYMEHTAUMK MK NpoeKkToB MOO0H CIOXKBOCTH, OT WieH a0
rOTOBOIO YCTPOHCTBa.

[lpu paspaGorke mewarneiX nnar orpaHnyeHuii Ha dopmy He Obino, noaTomy
1AATHI NOJYYHIH CTRHAAPTHYIO KBRAPaTHYIO GopMmy.

PazpabarsisaeMule nmuarthl MMEIOT 3 KIACC TOYHOCTH, 3HAYMT A8 HUX, WHPHHE
CHIHANBHLIX Jopoxkex aonxna Owsire He Mmenee 0,25 MM, paccrossme Mexay
AopowRKamu He menee 0,25 mum.

brina seidpana maara #3 CTEKNOTEKCTONNTA, JBYXCTOPOHHAN, C TOMMMHOR CHo%
MEJIH 35 MEM.

Tpaccuposka Owina BHNOAHCHE IBTOTPACCHPOBLIMKOM, HO ¢ NOCACAYIOUWIRM
PYUYHBIM PEAAKTHPOBAHHEM.

Lar koopamsarsoi cerkn 1,25 ma.
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INocagounbie MecTa BCEX 3:!81‘Tp0p31]"0"3}16ﬂ"ﬁ, PASMCIICHHBLIX Ha [LI&Te,

NOKHB! OBITH NPUBS3AHE! K KOOPAMHATHON ceTke.

B3auMHOE pacnofOKEeHHE KOHTAKTHLIX [VIOIAA0K AN YCTAHOBKM KOHKPETHOTO
NOBEPXHOCTHO-MOHTHPYEMOIO KOMMOHEHTa B3AAM M3 CTAHAAPTOB (pOCCHiiCKMe
KOMINOHEHTH) #aM  pexoMegaumit  GupM-paspaboTyHKOB THX KOMNOHEHTOB
(zapybemunie xomnomentsni). Ilp#t 3TOM KOHTakTHas naomanka nomk#a Owrs
NPUBA3IHA K KOOPAHHATHOR CeTKE.

[Nocae narorosaenns I, ux weobXxOAMMO NMOKPLITE MACcKOM, OCTABHE MECTa 118

YCTAHOBKH MICMCHTOB H naiKkH,

220700.2016.886.00.00 N3
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S PA3BPABOTKA [NIEYATHBIX V3J10B

[Mewarueiit yiea (ITY) - mnesarsas naara C TNOACOCAMHEHHBIMH K Hed
MEKTPHYCCKHMH H MCXaHWICCKHMM 3ICMCHTAMH,

Paspaboranuniit Mny ans  monyns YTIPaBICHHA KMY  (nnakar
220700.2016.886.00.08 Cb rpajpuueckoro marepuana) u ITY wmoayas npuema-
nepeaaun undopmammn ¢ INK (naaxar 220700.2016.886.00.09 Chb rpaguaeckoro
Marepuana),

[TV npaer nonwoe npeacrasacane o cocrase cOOPOUHON C/IHMILL, B3AHMHOM
PACHIONOKEHHH €C 3TEMEHTOB ¥ CrIocobOB YCTAHOBKH H KPEIUICHHS ITHX JACMEHTOR.
Ha naaxkarax m3o0pakessi TNPOSKIMM Y3768, TaK K€ Hasecens rabapuriuie,
YCTAHOBOYHBIE M NPHCOEAMHMTENBHBIE pasmepbl. Beem anementam npHCBOCHS!
no3uuHoHHbe 0603HaYeHMA.

[MewaTHsle NPOBOAHMKY M NEPEXOAHBIE OTBEPCTHA HE H300paKensl.

Ha nnaxare 220700.2016.886.00.08 CBb rpaduseckoro marepuana paswem XPl
CAYRHMT JUI% NOAKAIOYCHHS ajantepa cereBoro mutamua 24B, kovopsiil neoGxoaum
ans sapaakd AKB. 3axwmranwe csevoamoga HL1, rosoput Ham 0 NOAKTIOHEHHE
azanrepa. Cama xe Garapes nomkmoszaerca 4epes XP2. XP4 npenassaucs ans
NOAKMOYSHNs nporpasMartopa. Passemsl pacnonoxennl G/iHke K Kpalo niarsl.

Mepexmouarens SB4 skmouaer cucTeMmy, a mnepekmodenwe SB3  mepesomur
Garapero 13 paboyero PeXMMa B PERHM 3ApPAIKH.

IMynkrupom noxasano pacnosoxense mucrsies LMO16L. Ha xotopom MoxHO
waGmonars Texyumit 3apsa Satapen.

Ha mnaxare 220700.2016.886.00.09 CB rpadwmueckoro marepuana. Paswem XS2
npeiHaInaten Qs noaxmosenns nepexoanuka USB A — miniUSB A. XP2, kak n 5a
newarHoM Yyane Jas smoxyas ynpamaeHus KMY, CaymuT s NOAKIOMCHHA
nporpammaropa. [las Toro wrofs pasrpaniunts pabory SPI ¢ nporpammaropom i
PAIMOMOIYIEM  YCTRHOBACH KOHTAKTHMIA coenunmrens tna “wmreps” XP3,

PeATH3YETCH ITOT METO/L C NOMOIILIC NPpHMCHCHHA JIAaMnepa.
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CHEAYET NOKPHITH TAKOM (7114 NOBKINCHHA YCTOHYHBOCTH K BHEMIHEH cpeae).

[locne oxoHYAHHA YCTAHOBKH BCCX J/EMCHTOB M Nailku Ba NeYaTHYO naarty, ef

M,

Aucm

N Jowgm

floénuce

{1
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6 PASPABOTKA AJITOPHTMA ®YHKIIMOHMPOBAHMA

AnropHt™ QYHKIHMOHHMPOBSHME YCTPOHCTBA (CHCTEMBI) — 3T0 COBOKYTIHOCTH

NPEANMCanuil, BEAYMMX K NPaBUALHOMY BBINONHEHMIO ACHCTBHH B KaxoM-1ubo

YCTPOHCTRE HIH B COBOKYITHOCTH YCTPORCTS (CHUCTEME).

Baok-cxeMa, HAMOCTPHpYiomas GyHKIHOHHPOBAHNE H CBA3H OTACHBLHBIX MOAyIel

nporpaMMsl  npuseaeHa wa nasaxare 220700.2016.886.00.10 TY rpapuseckoro

MaTepHana.

Yrobul co3aars aaroput™  QYHKUMOHHPOBAHHN,

KoTophiit OB no3soaEa

oprannsosars pabory Beex iemeHtos Mexay coboit M NOBBICHTE HPPEKTHBROCTS

paborsi cHeTemsi, HeoOxoaMMO 9TOOM NporpaMma BHIIOJHAA PHAA  OCHOBHLIX

bynKumit:

obecrieyeHne BEOAA HCXOAHBIX AAHHLIX,

XPAHCHHE H KOPPEKTHPOBKA HHGOPMALIHH,

KOHTPOAL yposHs sanpsxenns AKB;

oprainsaims o6Mena nudopmatmedl MEKILY MOLY/ISMH CHCTEMSI,

VIIPABJICHUE CHCTEMOMN MOTOP-KOAECO;

pasuramas KMV,

Jlns BCErod BHINECKA3AHHOIO H HA OCHOBAHHH OJOK-CXeMbl (QYHKIHOHHPOBAHKE

CHCTeMB! pazpaboTaes NMporpaMmMuoe obecrnieycHue.

Man

Aucm W dowigh flodnucs | Lawe
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7 PA3SPABOTKA ITPOI'PAMMHOI'O OBECTTEYEHWA

MNporpammioe obecnieveHie Gwno paspaboTano M MOJIYRA NPHEMA-TICPEIAYH
unipopmarmn ¢ 1K 1 moayas ynpasaeuns KMY. Jlanible NporpaMmbl HaNHCans! 118
mukpokonTposiepos ATmega8 (momyas npueMa-nepesadd HHQOpMALHK ¢ 1K) »n
ATmega64 (moayas ynpasacuus KMY). Jlaree Gyaer npuseieHo NporpaMmHoe
obecriedeHHs N KakI0T0 MOAYIR CHCTEMBI aBTOMATHYECKOro ynpasienus KMY.

lMporpammuoe obecnevenie papaborano Ha  OCHOBAHWH Gmoxk  cxemsl

GYHKUHOHHPOBAHMS CHCTEMB! (MaaKat 220700.2016.886.00.10 TY rpagpuuecxoro

MaTepHaNa).
7.1 IporpamMmuoe obecneseHne IS MOAYIA YIIPABICHHS KMY.

Mexonusidi kot moayas ynpasaesss KMY COCTOMT u3 Heckoaskux Gaoxos.

Onutem noapoduo cocras xaxaoro Gaoka,

7.1.1 Baok nporpaMMHOre KoAa, NPEAHAIHAYCHHOIO JUIA NIMEPCHHE HANPRKCHIR

AKD ¥ oro0Opaxenns 3Ha9CHM Ha aucnice.

Bech amanason wimepenuz B8 AL mmxpoxontpoinepa AVR pasdmsacres Ha
qacT. MuHRMYM Boas, makcumym sanpikenue MOH. Jlan 10 Gursoro ALl
2710=1024 3nauenna.

MakcimansHoe u3Mepsemoe uanpskenne 10.8B, onopuoe manpsxkenme SB.
Yrobsl PacIuMPHTS AHANA3ION HIMCPEHHA, HYKHO YMCHbIUMTL HIMCPHeMbIH CHIHAIL
@opmyia AR PACHETa ACAHTEIR BHITALANT Tak:

Usmix = Usx'‘R2/(R1 +R2) (5)

[MoacTasuM HAWN 3HAYCHHA B GopMy.Ty:

5 =108 R2/(R1+R2)

Sajanumcs HoMuHaToM peanctopa R2 B 1, 3kOMm.

10,8B * 1,3xOm

= R1 + 1.3x0m
R1 = 1,5xOm
A
220700.2016.686.00.00 13 12
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C/leA0BATENBHO, XOM/Ia MBI HIMEPACM HANPKEHHE Yepes JAeiHTelb, HYHRHO
nonyuensoe suavenne AL ymuoxuts Ha kospduument K=Ussix/Usx.
[Monnas GopMyna BEMHCICHHS HIMECPAEMOTO HANPSUKEHUS Oy1eT BRIMAACTH Tak:
U=(onoproe usanpsxesue - 3suavenne ALlll: xospduument semurens)uncao
paspanos AL
Onoproe 5B, suasenne ALUT = 512, xosddmument aemureas =2,16, ALl 10
paspaambifi.
(5-512:2.16)/1023=5B — peansHoe HIMEPEHHOE 3HAYCHHE HANPIKCHUA.
Msmepenne Gyaet npOHIBOAHTLCE B ABTOMATHHMECKOM pexime, oGpaboTka koaa s
npepuisaniy, onoproe Hanpaxenne — #oxka AVCC. Mavepenhie aHHbLIC XpaHsTes
B nepemernoi ade_data[0].
B ocHosHOM umkie 2106a8HM CTPOKH!
- result={((5.00-adc_data[0])/1023); /nepecunrnizacm snavenne ALUT B oabTs;
- sprintf{lcd_buffer,»U=%.2fV» result);//nomeniaes BO BpEMEHHYIO NEPEMEHNYIO
pe3ynbTar;
- led_puts(led_buffer); /ssiBoamm Ha 3KpaH.

JIMCTHHT NporpaMMs! NPHBE/ICH B NPHIOKeHH: B,

7.1.2 BAOK NPOrpaMMHOIG KOAR, NPEHAIHAYCHHOTO AN HACTPOAKH NRF2410] 8

peKHM NMpHeMa-Tiepeiauy HEdopMauy

B xasecTse npHHMMacMOil MEQOPMALHH BHICTYNAIOT 3HAYCHHA KOODAMHAT iR
nepememenus W yroa passopora KMY, ux 3anaer oneparop ¢ K (6aox
[POTPAMMHOTO KOJA /I8 OTIIpasky MHGOpMAaLHK npuBeaeH B myHkTe 7.2).

Ornpaska wrbopMalMH 3AKMOMACTCA B OTNpaBke [aKeTa AGHHBIX CHCTEMY
yrpasieHus MotTop-koaecoM. B nakere asubiX NPHCYTCTBYET GaliT, oTBesmOIMA 32
Tpebyemylo ckopocTs Bpamenus xoneca (V1) Pacuer nepemensof Vi,
oCymIeCTBARSTCH B GNOKe MPOrpaMMHOrO KOAa, KOTOPBIR NPHBEACH B IYHKTS 7.13.

Ilpotoxon ofMeHE AAHHBIMM B CHCTEMC YNPABICHMA MOTOP-KONECOM OnMCaH B

nyHkre 1,

220700.2016.886.00.00 13 33
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Jlis oprammzammy npuema-nepeaadn MHOOPMAIH HeoOXOAMMO NOAKMONCHHE
HECTAHARPTHHIX Oubamorek, B KOTOPBIX NPHCYICTBYIOT (YHKUMH, C HOMOIILIO
KOTOPBIX npoucxoauT HacTpoiika SPI unrepdeiica(#include "SPLh") n pynxumn a1
paborel ¢ pagsomoaysnem NRF24101(#include "nRF24L01.h"), Hioke nokaxem cocras

Gubamorex.

#include "SPLL"

B oroit Gubamorexe nomemenw dynxumn aaw paborwi ¢ murepdeiicon SPI, a

HMEHHO!

L]

onpeaencnne Hoxex unrepdefica SPI 8 mega6d,;

Hasxnaucenue nopra uarepdeiica SPI 8 megabd;
GyHKUMS HHHIHAANIAIER MacTepa wiHn SPI;

« ycranoska suBoaos SPI #a susoj,
- Gynxuns nepenaun Gadra ganusix outData. Oxnaer okondanns nepesayn

Bo3BpauaeT npuraTHA no noxke MOSI Gaiir.

#include "nRF241.01.h"
- Habop rekcroBnix samen aaz peructpoB nRF24L01 u ux Guros, a tak xe amm

PasIHYHBIX KOMaHI, IT0 HEOOXOMMMO JLTA MOHHMAHKA H 00AerYeHns Koaa;

- nrf24i0]1_wr register - QyHKUMA NO3BONAET UMTATH 3HAYCHHE DPETHCTRE
(MpHHAMAET HOMED PErHCTPA M BOIBPANIACT ZHAYCHHE B 3TOM PETHCTPE);

- nrf2410]1_RX_TX mode - dyuxuns nepexmovaercs Mexay peaxumamu (PTX-
nepesaruuk, PRX-npremanx);

- nri2410]1_write_data — ¢ynxuns s 3anucu naxkera s buffer;
nri24101_Sent_data Ret - Gysxums 115 OTHPaBKH JAHHBIX;
nrf2410] _read data - gyuxums 2ns 9TeHHS JaHHBIX;
nRF24L01 _init - dynxums sacTpolikn Moyns s paboTel ¢ APYrEM MOIyIeM.

1

'

JIHCTHHI NPOrpaMMB! NpiseaeH 8 npuaoxerun I,

™
& [§
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7.1.3 baok nporpaMMHOI0 K0aa, NpeAHA3HAYCHHOrO VIS HABHTALMH KOAECHOro

MOOHABHOIO yCTpoiicTsa

Hanucanue nporpaMMHOIO KoO#a, PeaiM3yeTcs HAa OCHOBAHHH ONOK CXxeMmil
Gynxumonnposanus cucrems (muaxat 220700.2016.886.00.10 TY rpaduseckoro
Mareprana).

B Onoke mporpaMMHOIO KOAa OCYUISCTRASETCH KOHTpPOmbL Hanpskenus AKB,
GopMupoBaHHEe MMIYALCOB O Hawase ABMKeHMA wim ocTamose KMY n pacuer
ckopocrell xosec. PaccuBTanHIIC CKOPOCTH OTNIPABAKIOTCA B CHCTEMY MOTOP-KOECE,
NyTeM OTNIPaBKH naxKeTa ganunx (cm. nyukr 7.1.2),

Huxe nokanem dynxumn HeoGXOAMMBIE 1% HATHCAHHA IPOIPAMMHOTO KO

- prog__battery - xonTpoas nanpsxenus AKB;

- prog_ data_angle - pacyeT Ha4aabLHOIO yria NOBOPOTA;

- prog__data_accel ~ 06paboTka Z2HHBIX MOCTYNAIOUMX ¢ BKCENCPOMETPA;

- prog__data_gyro - oGpaboTka AaHHbIX NOCTYNAIONAX ¢ IHPOCKONA;

- prog_ data VL — dysxums sananus cKopocTs koneca 1;

- prog_ data VR - ¢pynKins 3azasus CKOpOCTH xoeca 2;

- prog_ data_angle end - drynxis Juin peanusaimu pazsopora.

Cocras srux dysxunii pasmemen B 6ubamorexe #include " GYS521.h". Tax =e 8
1ol Gubanorexe HaxoasTex Gyuxumn HeobXomMMbIe s paborsl Moxyas GY-521.

B xadectse ycrpofictea cmOCOGHOrO pearHpoBaTh Ha MIMCHEHME YINIOB
OPHEHTALWK Tena ¥ npubop MIMEPAIOWIHI MPOCKIMIO KaKYWIErocs YCKOPEHHS,
BeicTynaer moayne GY-521 (rmpockon 3-0ceBod + axceisepomerp Ha TpH
koopaunatel). Ceash ¢ KOHTPOANEPOM  peanusyercs [0  CTAHASPTHOMY
KOMMYyHHKaIoEHOMY nporoxoay 1IC (I°C),

B 6uGaworexe #include "IICh" nomentens: pynkunn no paGore ¢ untepdeiicon
I’C u $uasrpauun AaHHBIX, 38 HMSHHO:

- onpejencHue Howex unreppeiica P'C » megubd;

- HaiHavenwe nopra uutepdeiica I°C B megabd;

- GynKums uHMuEaTHIa MacTepa wnns 2C;

Axce
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- ycranoska Beisoos I°C Ha smsoj;
- dyrxuna 1as peanwsanun Guasrpa Kanmana;

- Gynxkuns xamubposkn moayas GY-521.

7.2 Tlporpammuoe obecnieyeHHe A8 MOAYNA NpuHeMa-nepeaayn uHopMauni ¢

NEPCOHATILHOINO KOMITLIOTEPA

[Mporpammustii ko1 npeanasnages juis nepenayn ¢ [TK Tagux asavenuil kax:
- KOOPJMHATA X!
- KOOpAHRATA ¥;
- Y10/l pa3ssopora.

Byaem ncnoassosats mecranaaprusie OubGimorexn #include "nRF24L01.L" o
#include "SPLh" (cm. nyuxr 7.1.2). B OGubGanorexy #include "SPLh" nomemess
Gyuxuun no pabore ¢ murepdeiicom SPl ana ATmegabd, wueobxoammo
onTuMusupoBats Aas ATmega8.

Tax xe peannsosana nacrpofixa nurepdedica UART, any ocymecrsnenns obmena
uHpopManmei Mmexay MukpoxonTpoanepom u [1K.

JlacTunr NporpaMMel NpHBCACH B IPHAOKEHHH ﬂ

Acm
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8 OPITAHM3AIIMOHHO-DKOHOMHWYECKAS YACTDH

B pesynsTare NPOCKTHPOBAHMS CHCTEMbl ABTOMATHYECKOIO  YNpaBIcHHSR

KOZECHBIM MOOHALHEIM YCTPOHCTBOM HOAYYMAOCH 2 IIATHI, & MMEHHO:

- nevarTHas nuara Moayas ynpasaenus KMY;

- neYyarHas niaTta MoAyas npuema-nepesadn uagopmannn ¢ K.

Kpome CaMHX MAAT VIIPABICHKR B CHCTEMY BXOIAT MCTIONHHTCABHBIC JICMEHTH M

MEMEHTH NTHTAHNA, & RMCHHO!
- Bnox nuramms - Akxymyastop Li-ion, 3400mAbh, 3,6V,
- Ananrep cereporo nuranus 24 B 0,75A 5,5x2,5 mm DC;

- [lepexoanux USB A — miniUSB A;

BM9010 ~ USB sayrpscxesusiii nporpamMmarop AVR MUKPOKOHTPOANEPOS.

Huxe B tabunuax 8.1, 8.2 u 8.3 npusesiensl ceOeCTOMMOCTD MEMCHTOB CHCTEMB

Tabmuua 8.1 — DaemesTsl naaTe aBTOMaTUYECKOTO ynpasaenus KMY

Ne Hanmerosanne Llenaza | | Komwsecrso Beero
.,
Konaencaropsi:
1 Kep.YHIT xona. 0.1 mx® Y5V 50B,+80- | 10(10) 5 10
20%, 0805
2 Kep. YHIT kosna. 0.33ux® X7 3 1 3
50B,10%, 0805
3 K10-175 umn. 0.01 mx® X7R, 10%,0805 5 i 5
"4 | Kep.UMIl xoua. 22n® NPO S0B, 5%, | 10(10) 2 10
0805
5 | ECAP(K50-35), 47 ax®, 35 B, 105°C, 5 2 10
TK 5X11, TKR470MIVDI11
6 ECAP SMD, 47 mx®, 35B 5 2 a4
KoHaencatop MexTpoanTHIeCKi
| amomuunessit SMD
= Axm
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[Tpoacmxenne Tabamun 8.1,

| 7

ECAP SMD, 100 mx®, 16B,
Konjencarop anexTrponuTHiecKHi
amomusressit SMD

ECAP SMD, 47 ux®, 10B,
Konaencarop anexrpoauryeckuii

amoMunnessit SMD

JAmonss:

MBRS130LT3, isoa o 30B 1A
[SMB / DO-214AA]

10

10

IN4733A, Crabuamrpon 5,1B, 5%, 1B,
DO-4]

o

Tpausucrop

IRF7309PBF, Tpanmucro, N/P-kanasnst
30B 4A/-3A [SO-8)

Pesucrops:

12

0,25Bt 1206 20 xOs, 5%, Yun
pesuctop (SMD)

g

0,25BT1 1206 120 k0w, 5%, Yun
pesuctop (SMD)

L]

14

0,25B7 1206 1,2 O, 5%, Ynn
pesucrop (SMD)

METAL FILM RESISTOR,
40, 2ZKOHM, 250mW, 1%

ta

13

L]

16

MRS 25 Series, 9,53 kohm, 600 mW, +
1%, 350 V, Axial Leaded

17

0,25B1 1206 13 xOw, 5%, Yun
pesuctop (SMD)

r

M. | Mucw

220700.2016.686.00.00 13




[poaomkenne Tabamus 8.1.

18 1B1 2512 18 xOwm, 1%, Yun pesncrop 3 1 3
(SMD)

19 | RIZ2IZN-A10K, L-20KC, 10 xOm, "A" 9 | 1 [
Ceeroamons: }

20  BL-LSI3PGW 16 | 16
Karyx-nxu HHAYKTHBHOCTH! ‘l

21 | CM322522-101KL, 100 mxl'n, 1210, 1 2 22
l Huayxrssocts SMD ‘

% RLB0912-470KL, 47 mxI s 17 [ 17

23 EC24-121K, 120 mxI'n, 10% 10 ] 10

| Pezonatops: 1
24 16.000 MI 'ty san. HC-49SM, 15 ! 15

KBapuesuii pesosarop
Muxgpocxems:

25 ATmegabd 350 ! 350
26 MAX 1640 160 1 160
27 NRF24L01+ 250 1 250

28 GY-521 250 ! 250
29 MAX809SQ463TIG 20 [ 20
30 LMO16L 80 ! RO

= Crabuanzarops: -
31 o LM2674-5 200 1 200
32 LM2674-3.3 200 |1 200
I Passemei: 1 ‘
33 ~ DS-261A (DJK-02B) 83 R
34 | 8266292 27 1 27

Hare

Mucm

Modnurs | Zeme
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Iponomxenne Tabmmuw 8.1.

INepexmouarens:
35 DS1040-02RN 14 1 14
36 DS-261A (DJK-02B), I'iesgo nuraums 20 1 20
Ha nary, 2.5x5,5mm, 16V/1.5A
37 FDC-10 (DS1018-10) 16 o 16
38 SMRS-101-1C2 yepssil, 17 | 7
Mepexmovareas ON-OFF (1A
250VAC) SPST 2P
[ MTOrO 1908 |
Tabmua 8.2 — DneMeHTs! nIaThl NEPe/Iadu U npuema nHopmaiun
N Haumenosanne [lesa 3a 1 | Konusectso | Beero
wr,
T - Kosencarops:: (S
I | Kep.YWIl xomn 0.1 ux® YSV SOB,+80-| 9(10) | 4 | 9
20%, 0805
2 ECAP SMD, 100 mx®, 6.3B 15 1 15
3 ECAP SMD, 4.7 mx®, 35B, 105°C, 4 1 4 |
4x5.4, B41121A7475M000,
4 ECAP SMD, 10 xx®, 16B 6 2 12
5 | Kep.UMIl xona 22n® NPO 50B, 5%, | 10(10) 2 10
0805
6 ECAP SMD, 47 mx®, 10B 5 1 5
Pesncropast:
7 0.25B1 1206 270 Om, 1%, Hun 18(10) 2 I8
pesuctop (SMD)
Ace
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ITponomxenue Tabams 8.2.

Caeroanoasl:
8 L-11541D 6 1 6
9 BL-LS13PGW 16 1 16 |
Pezonaropsi:
10 16.000 MI'u wmn. HC-49SM, 15 1 15
KBapuesiii pe3oHaTop
Muxpocxemsi:
11 ATmega8 230 1 230
12 NRF24L01+ 250 ! 250 |
13 MAXS09SQ463T1G 20 1 20
14 FT232R 380 1 380
Crabunusaropst:
15 LMI1117-3.3V 49 1 9
Pazpemsr:
16 MJ-C-8.5 (DS1027-2B) 7 2 i4
17 1734035-1 130 1 1 130
18 FDC-10 (DS1018-10) 16 1 16
HUTOI'O 1180

Tabnuua 8.3 — Mcnoanure/ibAbie WIeMEHTh

Ne Haumenopanne W Llena 3a wr. Koangecrso | Beero

|
.

1 Baok nuranus - ‘ 940 3 2800
Axxymynstop Li-ion, |
3400mAh, 3.6V
2 | Anantep nuramuz-24B | 1290 1 1290
0.75A 5.5x2.5 sm DC |

’e M

Auce
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[Npoaonxenne Tabanun 8.3.

3 | Kabeap USB-mini USB | 63 ' I 63
4 | BM9IO-USB | 1330 i 1330
| NporpaMMaTop

’ ﬁ?'om: 5483

J1a cucTema paspabaruiBanacs HHXEHEPOM —~ KOHCTPYKTOpoM Ges onbira paboTs:,
a no geasbnnckoii obracTi ero cpeanss sapaborTHas niata cocrannser 20000 pyGaes.
C yuérom cpoxa seinonsesms npoexra = 4,5 mecsua, obumas sapaborsas naars
COCTABHT;
311 = 20000 - 4,5 = 90000 py6aeit,
Onpenenum crpaxossie s3uock (CB), Tapudst Ha cTpaxossie BIHOCK NpHBEICHS
B Tabamue 8.4:

TabGanua 8.4 - Tapuds CTpaxossix B3IHOCOB

Ocnosuofl
Haumenosanune naarexa rapud 2016r,

%
B3nock Ha obsa3arensHoe NEHCHORHOE CTpaxosanue B [TOP 22
Binocs Ha 0083aTe1LHOE COUMATHLHOE CTPAXOBAHHE HA Cayyail
BPEMCHHON HETPYAOCHOCOOHOCTH ¥ B CBA3M C MATEPHHECTBOM B 29
eCC
B3nocsi Ha 0032 TeABNOE MEIMIHACKOE CTPAXOBAHMNE B 2
OOOMC -
Cosoxynsas crapka 30

CB = 90000 - 0,3 = 27000 pyGae#,
220700.20% 886 00.00 N3 &
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3apafoTHas NaaTa PyKOBOAHTENR NPOSKTHBIX PabOT PaCCYNTLIBACTCR CACAYVIONITM

obpazom:

okaan 20000 pyG;

- exemecsynas npemus 30%;

ypansckuit koadpduument 15%;

- 3apaboTnas nzara cocrasmuaa 29900 py6., paccauTaHas #3 COOTHOICHMS:
(20000 + 20000-0,3) *1,15=29900 py6Gaeii.
Crpaxossie s3socut (CB) cocrassr:
CB = 29900 - 0,3 = 8970 pybuaei.

Pykosoaurenms nomoran 8 paspaboTke 8 TeqeHuu 4.5 Mecsues no 4 gaca 8 seaemo,

TAKHM 06p830M Mbl TO/DKHE 32I0aTHT.

31 = 38870 - g = 8329 py6aei.

[Tponsseaem pacaer a1par, HeOGXOAUMBIX /1A H3TOTORICHMS HAaMeH CHCTEMEL.
Ilevarnas naara (M) GyaeT H3roTaBAMBaTLCA HA CTOPOHE, @ MX PACLICHKN:
[ = 1500 p. (noarotosxa np — 8a) + 2 - 108 p. (2 naarw « pasmeps) =
= 1716 pyGneii.
Huoxe nokasansl paciieHkn COOPKH Ne4aTHOro yana:
- Cronmocts | To49kH najixu orsepctus 3,5 p.;
- CroumocTts | TouKH naiixu nIanapHoi KOHTAKTHON nrom@axy 3 p.:
Hroro:
CHopka nevarnoro yzaa (ITY 1) moayns ynpasnenus KMVY:
NY1=58-3,54 1583 = 677 pybueii.
Cbopka nesarnoro yna (ITY 2) monyas npuema-nepesaun undopmams ¢ 1K
Y2 =62-3,5+ 64" 3 = 409 pybaeii.

CToMMOCT NPHNOS HE YYMTRIBACTCH, NOTOMY YTO NpH cOopke nevarHux yisos

KOMNAaHUS HE BLIABHIGET HCHL Ha npnnoﬁ.

Jas sammrel nesaTHRIX nAAT 0T KopposuM, Gyaem ucnossiosars PLASTIK 71

500Mn, Jlak axpunossiit wsossumonnstif. OH Tak ke NPEAOTBPAINALT YTEUXH TOKE,

KOPOHApHEIE 3PPEKTHI, KOPOTKHE 3AMBIKAHNA H MEKTPHYCCKUE PAIPAILL.

220700.2015.886.00.00 N3
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Obpasyer Gaecrsmyio u rubGKyl0 3alMTHYIO MUGHKY, KOTOpas YCTOH4HBA K
KHCJI0TE, COMM, NASCeHH, KOPPOIHOHHBIM HCHAPSHNAM, TCPMHYECKHM BOACHCTRHSM,
MCXAHHYCCKHM NOBPEKACHHAM, MIEN0YH, CITHPTY, BJIAre H arPEcCCHBHON OKpyRaKowed
cpene.

Coxpansier >¢gdexTuBs0cTs B WHPOKOM TEMNEPaTypHOM Amanaszose: ot —70 a0
+150°C.

Ha puinxe uena PLASTIK 71 cocrasnser 240 py6ureit.

CroumocTs Texcroanta aas asyx miar 6bi1a ouerena » 80 pyGneil,

Bo spems smnonnenms paGoT TPaTMNACh INCKTPHHECKAS IHEPIUA, NOITOMY
BKMIOYMM €€ B CTOMMOCTS!

[Norpebnenne soyrGyxa 38 Br s vac.

[MorpebGaenns sneprochepermomedi namnsl 7 Bt B wac,

38-8-135+7:3-135=43875 Br.
Ilenasa | kBr = 2.85p.
57.645-2,85 (rapud)=125 py6neit.
M3 pacaeror npuseaenusx swule, cebectoumocts (CC) yetpoiicTsa nosyyaercs:
CC=1908+1 180+5483+90000+27000+8329+1716+677+409+40+80+125=
136947 pyGaeii.
Onpenenny ueny ¢ HJC, sasorosas craska H/IC no ymomuammio cocrasaser

18%. 3ananumes yposuem penrabeassocts B 15%:

I =CC-(1+ =) (100% + crasxa HIC) (6)
1l = (136947 + 0,15 - 136947) - 1,18 = 185837 py6uei.

Jdanee onpeaenum HanOr Ha J0GaRICHHYIO CTOUMOCTS:

oge: A
HAC =11 100%+18% 7
18%
H/IC = 185837 - = 28348 py6neil,

100% + 18%
Toraa seipydka (HETTO) COCTaBHT:
Biu)= 185837 — 28348 = 157489 pyGuaeit.

A
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illlllllllllllll--q

pon3sesem pacuer uncTol nprGbim (Hanor Ha npubsLs 0.2):

HIT=(B(n) =CC) - (1-0,2) =(157489~ 136947 ) - (1—0,2)= 16433,6 pybneii.

Hroro 8 pesyasrare peanusauny Ha peinke gannoro KMY uncras npuGsias Gyaer
cocrasiats 16433 pyGas 60 xoneex

Bee CTOMMOCTHBIC XapaKTepUCTHKH orobpakensi B naaxare
220700.2016.866.00.11 03 rpadwmseckoro MaTepuana.

Jas rpamMOTHOIO NABHMPOBAHMA BPEMEHH BBINONHEHMA KBANHPHUKAUHOHHOMN
paborst Guin noctpoen rpaduk 'awma, NOKa3LIBAIOWMA CTAIME BHIOAHCHNS JaHHOMN
paboTsl, KOTOPHI WCHOALIYETCE ANY WLNOCTPAUMM naama, rpadmka pabor no
Kakomy-1ubo npoexry.

Beero ua summonuenme xsamuduxaunonnoit paGors Guno swmaeneno 127 aweil
Janee GyayT npusescHb MEPONPHSTHE H MX BPEMEHHbIE nokasareny B ausx. Camsie
TPYAOEMKHE MEPONPHATHR BRASANIOTCH OONBIIMM BPEMEHEM BRINOAHCHMS, &
MEPONPHATHA ¢ MEHLIIMM BPEMCHEM BLITIONHEHHA ABARIOTCH JOCTATOMHO ITPOCTRIMH,

MeponpusTis 1R BUNOANEHUR KBATHPHKAUMONHON paboTnt:

1. Cocrasnenne TeXHWYECKOTO 3aAHNS

ta

. Pazpaborxa rpaduxa sunoanesns pabor

3. Ananus oGbexTa aBTOMETH3AIHNA

4. PazpaboTka cTpyKTypHO-DYHKUHOHANBHOM CXeMbl
5

. [ToaGop anemenToB

L=

. PazpaboTka cxembl 37eKTPHYCCKON NPUHIMIHANEROM |
7. PaspaBorka cxemibl 3MexTpH4ecKol IPHHIHIMANLHOM 2
8. Odopmaenne nepeuns anemenTos |

9. Odopmaenie nepesns 3neMeHTOD 2

10, PaspaGorka u ofopmaenne newarnoii niars: |

11. Paspaborka u opopmaetne newarHol miare: 2

12. Odopmnenue newarsoro yina |

13. Odopmaenue newarsoro yana 2

14. PaspaBorka n odopmuenise aaropurma paborsl

Axe
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15. Pacuer skonoMHYeckoi 3 PHPeXKTHRHOCTH

16. Odopmaenue NOKCHUTEALHOM JaNHCKH

17. Caava npoexra

18. 3ammra npoekra

Tak xe B pofore Gbi1 npoBeicH AHANNI YYBCTBATEILHOCTH M NOCTPOEH rpaduk.

Llens asanmsa YyBCTBHTCALHOCTH COCTOMT B CPABHHTENBLHOM AHANHIC BAHAHMA
paHYHBIX PAKTOPOB NPOEKTa HA Kao%eBOoH nokasarens 3 PPeKTHBHOCTH NPOEKTa.

Januuii rpadguk nossonser cacaarts BIBOA O Hanbonee KpuTHuecKHX ¢axTopax
npoexra, ¢ rem, yrobu 8 xoae ero peanusauuy obpatTh Ha 9TH paxkropw ocoboe
BHHMAHKE C [EIbI0 COKPATHTS PHCK PEANHIALMH TIPOEKTA.

Kpome s10or0 Ba nuakare orobpaxena tabauna ¢ GazossiMu nokasarensmu. buia
nposeaed avanui nporpeccussoct (All) npoexrupyemolt xoncTpykumm.  All
BBITIOJIHASTCS HA OCHOBE OLCHKH NEPCHEXTHBHOCTH M KOHKYpeHTOocnocobHocTH no

KPUTCPHIO TEXHHYEOCKOTO yposHs, Onpeacinm ero:

214214200754+ 22,054+ 2. 031
K. =2 2 50 3000 2 =146
v 3,56

K;y > 1 570 rosopur o Tom, 9TO NOMy4MBlUascs cucrema Gonee copepuienna

OTHOCHTEABHO CBOCTO NPOTOTHNA.

220700.2016.886.00.00 N3 4
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3AKJIKOYEHUE

B pesyisrare BHNONHCHHN BRNYCKHON Kearndukaumonsoit pabors Owina
pazpaboTasa CHCTeMa ABTOMATHMECKOrO YNPaBICHUA KONECHBIM  MOOMABHLIM
YCTPOHCTBOM.

Monyas ynpasienus KMY  ofecneumpaeT aBTOMATHYECKOS  YNPABNCHHE
nepemenieHemM KoaécHoro moOwaLHOrO yCTpolicTBa B TOYKY € 3alaHHsIM¥
KOOP/AHHATAMH H YIJIOM PR3BopoTa.

Pazpaborka wmoayas npuems-nepesaun uudopmammn ¢ K nossoaser
nepesaBaTh JaHHbie B MOAyAs ynpasaenns KMY.

Jha kamgoro moayas Owsina paspaborasa CTPYKTYPHO-QYHKUMOHATBHAN CXEMa,
CXeMa VIEKTPHUYECKAs NPHHIMNHATLHAR, NEHATHAA N1aTa M neYaTHLii y3en.

Ha ocuose OGaox-cxemsl anropurma paborsr cuctemsl Owuio  paspaborano
nporpammioe obecnevenne ans moayas ynpasgenus KMY u moxyas npuesma-
nepesaun uupopmaunn ¢ ITK .

INpu sbmonsesun paboThl MCNIONL30BATHCH PA3NMMHBIC CTAHIAPTH (Hanpumep,
TOCT 21.408 — 93 «llpasuna suinoaHenus paboyel JOKYMEHTAIHH ABTOMATH3AINH
TEXHOJNOrMYecKHX nponeccos»). Jauusie o uenax na obopyosanne GuUIH NOTYyHEHS!
C COOTBETCTBYIOWMX CTP2HMIl MHTEPHET-MArazsMHOB, 4 JAHHBIC O TEXHMYCCKMX
XApaKTepHCTHKAX — € WHTCPHET-CafiTOB NPOH3IBOAMTENCH COOTBETCTBYIOWICIO
oGopynoBaHus.

B oprasm3anmoHno — IKOHOMHYECKOH 4acTH ObUI NpHBEACH NONHENE pacuer
ce0ecTOMMOCTH ¥ TIPOYMX Pacx0A0s. Tak NpH peatn3aliuy CHCTEMb! ABTOMATHYECKOrO

ynpasiaenns KMV ua punke, uncras npubsias Gyaer cocrasnsrs 16433 pyGaeii.

Mo | A M donyr Modoucs § Sema
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I'abamua |

KMY.

IMPHIOXEHHUE A

DAeMEHTHL MESKTPHYCCKOH PHHLANHAILHOM MOAYNS  YIPIBICHHS

Jona

[oa.

Hammenosanne

Kox.

[Mpines.

CloC11 €3

Kowiencaropt:

Kep. YHIT xoma. 0.1 mx® Y5V 50B,+80- b

CaCl4 20%, 0805
Kep. YMI xona. 0.33mx® X7 I
Cl
S0B.10%, 08035
C2 K10-175 sy 0.01 mxd X7R,10%,0805 | 1
Kep. YHIT xona, 22n® NPO 50B, 5%, 2
Ci12Cl13
0805
ECAP (K50-35), 47 mx®, 35 B, 105°C, 2
Cs5C7
IK 3X11. TKR470M1VDI1
- ECAP SMD, 100 mx®, 16B, 2
Co6Cs Konaescarop MeKTpoaAnTHHECKMH
amoMmiaHessiit SMD
ECAP SMD, 47 mx®, 10B, Kousiencarop 1
Co MEKTPOSHTHUCCKHH ATIOMHIHEBbIH
SMD
Jnoas:
MBRSI30LT3, Jlnoa Worrku 30B 1A 2
VDIl vD2 ,
[SMB / DO-214AA|
IN4733A, CraGuanrpon 5.1B. 5%, 1B,
VD3
DO-41
Peaucropst:
220700.2016.886.00.00 113 50
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Npoaocmxenye Tadanis 1.

[ 0.25B+ 1206 20 kOwm, 5%, Yun pe3ncTop i '3
R4
(SMD)
0.25Bt 1206 120 kOm, 5%, Yun |
R3
pesucrop (SMD)
0.25B1 1206 1.2 kOm, 5%, Ynn peancrop 1
R8
(SMD)
METAL FILM RESISTOR, 40.2KOHM, |
R1
250mW, 1%
MRS 25 Series, 9.53 kohm, 600 mW, |
RS
1%, 350 V, Axial Leaded
0.25B7 1206 1,3 kOm, 5%, Yun pesncrop 1
R11
(SMD)
1B 2512 18 kOm, 1%, Yun pesucrop i
R10
(SMD)
R9 RIZI2ZN-AI0K, L-20KC, 10 kOwm, "A" 1
_— Tpansuctop
IRF7309PBF, Tpausucro, N/P-kanaiw 1
VT1 V12
30B 4A/-3A [SO-8)
Creroanon:
HIL1 BL-L513PGW 1
Karyinky HHLyKTHBHOCTH:
CM322522-101KL, 100 mxI'n, 1210, 2
1213
HMuayxruesocrs SMD
Ll RILB0912-470KL, 47 mkl'n 2
1.4 EC24-121K, 120 mxl'n, 10% I
Pesonaropmt:

2207002016.686.00.00 113




Ipononxenwe rabanus 1.

7 | 16.000 MI'it v, HC-495M, KBapuenbi l
BQI
pesonaTop
Mukpocxemsi:
ATmega64 i MHKpOKOH
DD3 o
TposIep
DD6 MAX 1640 |
NRF241.01+4 | Pasnomon
DDI
Vb
GY-321 | Jaranx
DD2
NOJOACHASR
MAXB09SQ463TI1G | Mounrop
DDS
NHTaHu=
DDS LMO161. 1 Juciaeh
Crabmmsaropul:
DD4 LM2674-5 1
DD5 LM2674-3.3 |
7 Pasnemur:
XP1 DS-261A (DIK-02B) I
XP2 826629-2
SP4 FDC-10 (DS1018-10)
llepexmoyarenn:
SB1 SB2 DS1040-02RN ]
SMRS-101-1C2 yepuniit,l lepexmowarens 2
SB3 SB4 ) _
ON-OFF (1A 250VAC) SPST 2P
220700.2016.886.00.00 N3 <5
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l'abimua 2

~

nepenaun undopmauns ¢ [1K.

~ DaeMenRTH MICKTPHYCCKON NPHHUMNHAILHONH MOLYIA ApHema-

S los. Hawmcnosanue - Mpumey.
<} g
A oz
Konzencaropst:
[ Kep YHIT xoma. 0.1 Mk® Y5V 50B,+80- | 4
C5C3C8C10
20%, 0803
C6  ECAP SMD, 100 mx®, 6.3B 1
) ECAP SMD. 4.7 mx®, 35B, 105°C. | *
e
4x5.4. B41121A7475M000,
C11C12 ECAP SMD, 10 mk®, 16B 2
; Kep MHIT xoun. 22n® NPO 50B, 5%, 2
C1C2
0805
C4 ECAP SMD, 47 mx®, 108 |
Pezucropsi:
| | 0.25B1 1206 270 Om, 1%, Yun pesucrop | 2 "
R1 R2
(SMD)
C BETOJIHOIIblti Bl i ]
HL) L-1154ID 1 N
[ HL2 BL-L513PGW l
Pesonaropsi:
BQI 16.000 MI't1 swt, HC-49U | *
Muxpocxemsi:
Al mega¥ 1 Mukpoxon
DD2 . i
rpoiiep
7 NRF24L01+ | Paanomoa
DDI
Vilb
220700.2016.686.00.00 113 &3
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lHponomkenne rabanm 2,

| MAXB09SQa63TIG I | Mouurop
DDS
nmuTasnx
: FT232R | UART-
DD3
USB
Crabuamsaropsr:
DD4 LMI1117-3.3V 1
PasteMur
XS1 XS82 MJ-C-8.5 (DS1027-2B) 2
XS3  1734035-) 1
XP2 FDC-10 (DS1018-10) i
220700.2016.686.00.00 113 .




MPHJIOXEHHUE b

JlucTusr nporpaMml.
#define F_CPU 8000000UL
finclude <megabd. h>
#include <delay h>
Hinclude <stdio h>
finclude <aled h> /VBud:moresa sa CH, v L.CD amcnneen
finclude " GY321.h"

#include "IIC K"

adefine ADC VREF TYPE ((0<<REFSI1) | (1<<REFS0) (1<<ADLAR)) //Onopaoe

wanpsokenne  SB. suyrpesse. Our ADLAR  1azaer Hanpapienne BLPABHABINAA PeyasTaTs

NPeOOPAIORANIR ( |~ BLPIRHHEANNC BICHO)

Heienue 8 Handosee saumsius GHros
Pesvanrar npeoGpasonanny

unsigned char read ade(unsigned char adc_mmput)

ADMUX=qade input | ADC_ VREF_TYPE;

delay us(10): / Hacrolixa saaepakn, HCOOXOAMMON LN CTAOHMIANMN BXOIHO

wanpaxenns ALl

ADCSRA=(1<<ADSC) 3anyek HpeotpaloBanmsl OCYIECTRANETICS YO TEHORNM

Grra ADSC -]

while ((ADCSRA & (1<<ADIF)r==0); // (hKs100ue 3a8CPIRICHAS MPeodpaicuanmy
ADCSRA =( | <<ADIF); 7/ ADIF - daar npepbisatins

return ADCH;

void main(void?

]
|

char led buiter{31):
Myt saiis nopros seose | aslibo/d

Husuawesauns nopra A

220700.2016.886.00.00 113
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PDRA=(0<<DDAT) | (0<<DDA6) | (0=<<DDAS) | (0=<DDA4) | (0<<DDAS3)
(0<<DDA2) | (0=<DDAL) | (1=<DDAO);

PORTA=(0<<PORTA7) (0<<PORTAG) | (0<<PORTAS) | (0<=<PORTA4)
(0=<PORTA3) | (0=<PORTA2) | (0<<PORTAI1) | (1<<PORTAU):

/| Mamanuaauns nopra F

-

DDRE =(0<<DDF 6) | (1<<DD F3) | (1<<DDF 4) | (1<<DDF 3) | (1= PDF 2)
{(1<<DDF 1) | (1<<DDF 0}

PORTF =(0=<PORTF®6) (1<<PORITF3) | (1<<PORTF4) (1=<PORTEH)
(1<<PORTF2) | (1<<PORTFI) | (1<<PORTFOY;

Mamaassaioss AL
i1 ADC Taxrosas wacrera: 125 000 «I'y
I ADC onopnoro sanpsxenns: AVOC konTakTHmil
i/ Toasxo 8 camuix crapmmnx DHTOR
ADMUX=ADC VREF _TYPE;
ADCSRA=(1<<ADEN) | {(0<<ADSC) | (0<<ADFR) | (0<<ADIF) | (0=<ADIE)
(1<<ADPS2) | {1=<ADPS1) | (0<<ADPS0);
SFIOR=(0<<ACME);

#asm("sci” V' PaspeninTs Bee nPEPWBAHER
led_imiy8): // Hunusasusanus Ineies
led clean(): VOuncTiE ANCITICE TPH HCPEIATPYIRS AHCILICH

while (1)

led_gotoxy(0.0),
result=((5.00%read_ade]0)* V1023);
sprintiiicd_buffer."U=%2{V" result);

led putsiicd butler)

220700.2016 886.00.00 N3 o
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[MPHIAOXEHHE B

JIucTaEr nporpamMms,

#define F_CPU 100000001
#include <avrioh>
fiinclude <util/delay h>
#include "SPLA’

finclude "nRF241L.01 K"
finclude " GYS521.h"

#include "11C K"

void interp it (void)

THACTPANBACM TIPCPRBARRE (10 cuaamomesy hporty na INT2

GICRI=( 1 <<INT2)y//paspemenne npepanasinii

unsigned char stat
unsigned char buf;
ISR{NT2 vect)

stat=nri24J01 getstatus;
if{stat&0b0 1 000000) /nprmen naxe:
!
‘upTacs nanEe
buf=nri24}0] read dataf)
COpacssacy npepuBsanie 110 IPHEMY AKeTs
nri24l01 se bi(STATUS.RX DR, 1)

nri24101 Semt data Retibuf).//otiparnsesm manusic

it main vosd)

220700 201 886 00 00 113
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SPI Masterinit(),//sasimsanezanns SPI

nRE241L01 init(Ob0OOO00 T 1 )./ Menupanu3anus Moy i
interp_inat( )./ HacTpoiixa npepasanmns

24101 RX TX modei PRXL//0epexoinm B peRHM NIPHCMHRKE

sei ).
char V=1,
while( 1)

delay ms{ 1000); Fsagepsxa na | cex.

nrf24101 FLUSH TX Vossu@aesm Ovpep nepeadrinsa
nri24101 Sent data Rew(),

dann(0)=0OxAA; Vcrapy Galty

dann( 1 y=10; Vaapec

dann(2)= skor ), //snaseune CKOpocTH

dann( 3 y=0Ox55//cron Gairr

220700.2016.686.00.00 N3
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IMPHJIOXEHUE I’

JIMCTHET NPOrPaMMBbL.

#define ¥ .CPU 100000001,
finclude <avr/io.h>
#include <util/delay h>
#include "SPLE"

finclude "nRF241L.01 K7

| TeRcToRME sanenst e wirepdeiica UART
#define BAUD 2400
fdefine UBRR VAL F_CPU/I6BAUD-I

winnmanmanns UART
vord usart st (unsigned it speed)

UBRRH=(unsigned char ¥ speed>>8),
UBRRL=(unsigned char) speed:
UCSRA=0x00;
UCSRBIS 1 <=<RXENWI<<TXEN); //PaspemicHu¢ padoTs! IPHEMHHKS
UCSRB{=( | <<RXCIE); //Paspee Hue IPEPLBasini no apuemy
| ¥eranosia dopsvara nocsis: 8 Our sunns, 1 cron-Gir

UCSRC=(1<<URSELN1<<UCSZ 1 1=<UCSZ0),

I npepsiganne 10 tpuesty Gafira sepes mavepdeiic UAR'T
unsigned char sim,
ISR (USART RXC veet)

ssm=1UDR;

void imterp_1nit (vord)

220700.2016.6886.00.00 N3
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/lracTpauBasy npepiBaERe Ko cnajaomenmy gposry sa INT2
GICR = 1<<INT2};//pazpemcuine npepuiBanuit

int main{void)

¢
SP1_Masterinit( )/ manunamsamas SPI
nRF24L01_init(ObOOOOOOT 1 )/ Mamrnanv3aums MOy AR
interp_init()//nacTpoiixa npepamanng
nrf24101 RX TX_mode PRX)/nepexoimM 8 peaRuM NpHeMHRIKE

seil):

while(1)

{
_delay ms(1000); //sancpasa na | cex.
nri24101 _FLUSH TX./owmnaem Oydep nepesarinka
nrf24101 Sent_data_Ret();
dann(0)=0xAA: /crapr Gafiv
dann(}l =1 /faapec
dann(2)=x(); //amauenne KOOPAHHATEL X
dann(3 =ty(); //asaacsne KOOPIHHATHL Y
dann{4y=ti); mmaacuue yras
dann( 5 y=0x55//cron Gair

Axn
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