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3epkano cneunansHoi hopMl,
nossonsiollee kaMepe BUAETb
06BEeKTLI BOKPYr poboTa

RoboCup Junior Soccer

Kamepa OpenMV,

“pu6nep”.

MexaHu3m 3axsaTa v BEACHUA MAYa.
Bnaropaps HeMy poboT MOXeT

3 EKTUBHO BINONHATL 0BOPOHUTENbHbIE
1 aTakylolue MaHeBpbl

SNeKTPOMArHuTHble ToNKaTenu
YCTaHOBNEHHbIE NOA YrNOM APYr K APYry U
NO3BONAIOLIME NPOUBOANTS YAAP NO MaYY,
He TONbKO B OAHOM HanpaBneHuu.

ﬂaTHMK Hanuuusa Mada.
Mo3eonser NpasuibHO
onpeaenuTe MOMEHT
AN YAApa No Msuy.

SNEKTPOHHHBLIE KOMMOHEHTLI POBOTA

BbINONHAET PONb AETEKTOpa MaYa,
OnpeaensieT KOOPAUHaTbLI MaYa
OTHOCUTENbHO poﬁo‘ra

YCTPOWCTBO
[PVIBIIEPA

CaMOCTOSTENbHO Pa3paboTaHHble
BCEHaNpaBNeHHbIe Koneca.
Mo3BONAKOT PoBOTY ABUraTLCS B
Nt06OM HanpaBnexn He3aBUCUMO
OT €ro OpPUEHTaLMM

4

ocu

MoAWMNHUKOBLI Y3en ¢ 3y6uaToi
nepeaaveit AN CMeLLeHus

BpalleHua

ObecneunBaet 6ecnepeboitHoe
(YHKUMOHMpOBaHMe cucTeM poboTa

BbICTPOCHEMHBIIA Li-ion akkymynsTop(14,4B; 3Ah).

QyHKLUMOHaNbHas cxema

‘Sporan
Razor

Daranen

AJITOPUTM, APXUTEKTYPA MPOIPAMMbI

HABUIALINA

OCOBEHHOCTY MPUBOAA

[ nasHbiMp i cucTeMbi
ABNAIOTCA MATEPHHCKAR NNATa U N AaTHMKOB

U
Razor MO, nnare AaTxos,
2 Conenonga n np.)

nata paTm 15 onpeenesius
Pa3METII NONATOHE M COREPXHT:

Kowrponnep STMI2F103, 2 uynsTunnexcopa,

32 A2THHKA OCBELIEHOCTH W OCHOBE TAHIUCTOPHOTH
OATONAPSI C OTKDBITLM ONTHYECKIH KAMANOM H
HOTOAMUTENSHYIO CBETORHORNYIO NOACBETKY,

U7 ONVCaHWA MATEMATUHECKIX MORENEHt PACTIO3HABAEMBIX UBETHBIX
METOK 1 MA4a MCNONb3YETCA BCTDOGHHII! B MOAYb KaMepbi
ANrOPHTM NONCKA CBA3HBIX OGbEKTOB BFS (breadth-first search)
TIOXOXUMM NO UBETY TOHKAM CYMTAIOTCS BCe, NONARAIOILME B
AMNA30H MEXAY ABYMS KANMGPOBONHBIMU SHAUEHHAMH.
MCX0AA U3 CXEM INEKTPUUECKUX
PMHUMIUANBHLIX INAT YNDABNENHS,

Hamy Gbina paspaGoTaHa

obechevesuts, ocHosaNNaA Ha r

NDUHLMIE KOHEUHbIX ABTOMATOB.

T0CKOBKY MEKTPOHMKA

YNPaBNeHuA NoCTpoeHa Ha

KowTponnepax STM32F103 n

STM32F407, Mbl Mcnonkayem

npeaoCTaBnenHyio

npoussoauTeneM GubnmoTexy SPL

79 PABOTH C neprdepHeli KOHTPoNnepa.

TIPOrpaMMHOE OBECTIeYeHe HANMCAHO HA A3bIKaX C 1 C++

TIpuMenenHe BLINyKNOro 38PKana NO3BONAET NCNONL30BATE.
CBR3HHYIO C POBOTOM NORAPHYIO CHCTEMY KOOPAMHAT NDH Peiei
33784 €0 HIBTALIM B CHCTEME KOOPAHHET, CBR3AHHOT C NOTHTOHOM,
OpWeNTaUNA MDOUCXOAIT B COXRHHOR MOAE/H AHEDUAATLHOR
 FOGANLHO HaBHT AL

{118 YNDABIEHIS ABHKENHEN 1t NOANELHAMAR 3AA3HHBIX
NADAMETOB CHCTEM, TAKIX KK CKODOCTE MOTOPOB W HANPABTEHHE
AwAxeHUA
wcnons3yioTca
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PykoBoauTenu:

®ununnos Cepreii AnekcaHApOBuWY,
Koponés AMuTpuin Mynxainosuy,
KuTtaeB Hukonai AHaTonbeBuy,
JlorayeB AHaTonuit Bacunbesuy
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Beryniienne

M5l - rpyIina cTyJIeHTOB, UMEIOIIHUX OIBIT YYaCTHsI B POCCUICKUX U MEXKIyHAPOIHBIX
POOOTOTEXHUYECKUX COpeBHOBaHMsIX. KoMaH1a MprMEeHsIeT 3HaHUs B AJIEKTPOHUKE, MEXaHUKE U
POrpaMMHPOBAHKH, ITOJYYCHHBIC B HAIIIMX MPOILIBIX KOMaHax. Mel HoBast komana B RoboCup
Junior Soccer Open, HO KaXK/blil U3 HAC YK€ y4aCTBOBAI B PA3IMYHBIX POOOTH3MPOBAHHBIX
COPEBHOBAHMSX, B TOM uucie RoboCup.




I'oponoB Muxaun - KanuTaH KOMaH/bI,
MH)XEHEP-TIPOrPaMMHUCT, MPOCKTUPOBIIHK
IIeYaTHBIX ILIAT.

JInuHbIe TOCTIHKEHUS:

1 mecto B RoboCup 2018(Montréal) B Junior Soccer Open
League B cocTaBe 00beqMHEHHOI KOMaHIbI SUpPerTeam

1 mecto B WRO 2017(San José) B cpemneii TBOpUeCKOH
KaTeropuu

1 mecto B WRO 2016(New Delhi) B cpenneii TBopueckoit
KaTeropuu

2 mecto B WRO 2015(Doha) B mitazieii TBOpUeCcKoit
KaTeropuu

ApMonrHCKUN ApCEHNN - UHKEHEP-
KOHCTPYKTOp, 371 MOJICJUIEP, TPACCUPOBIITUK
MIe4YaTHOM ILIATHI.

JInuHbIC JOCTHIXCHUS.

1 mecto B RoboCup Russia Open 2017 Junior Rescue Maze

1 MecTo B MEXIyHapOIHOM pOOOTOTEXHUYECKOM (hecTUBAlIS
Pob6odunuct-2018, Kybok PTK Dkctpeman

1 MecTo B MEXIyHApPOIHOM POOOTOTEXHHYECKOM (hecTHBAIIS
Po6oduancT-2017, 'oHKH BO3IyITHBIX pOOOTOB

1 MecTo B MEXIyHApPOIHOM POOOTOTEXHHYECKOM (hecTHBAIIE
Po6odunnct-2015, Kybok PTK Hckarensb

JAmutpues Brnagumup - HHXKEHEp-
KOHCTPYKTOP, 311 MOJAEIIED.
JInuHbIE TOCTUKEHUS:

1 mecto B RoboCup Russia Open 2018 Soccer Lightweight

3 mecto B RoboCup Russia Open 2017 Soccer Lightweight

1 MecTo B MEKIyHAPOAHOM POOOTOTEXHHIECKOM (hecTHBAIC
Po6opunnct-2017 RoboCup Soccer Lightweight




DYyHKIUOHAJIBHAA cXeMa podoTa

Hcxons 3 peraaMeHTa COpeBHOBaHMH, TEXHUYECKUX TPEOOBAHUN U TIOTYUYEHHOTO OITBITa
B COPEBHOBAHMUSIX MPOIIIOTro rojia Oblia cOCTaBlieHa PyHKIMOHATIbHASA cXeMa poOoTa.

[laTynk IMU-CeHcop
paccToAHNA Sparkfun
vI5310x Razor M0

BT-Moaynb Kamepa
HC-05 OpenMV M7

OcHoBHo
KOHTpONnep [Burateneil

STM32F407VG MC33926 Morop 25D
pololu

(20,4:1)
C’ Motop 25D
| MaTtepuHckaa nnata

RC-uenb ¢

2 ConeHounpa Mosfet

Ha apubnepe
Pololu(4,4:1)

JHKOZep

[oBbiLLAOLLMIA
npeobpasosatens
Usuix =508

MoHnxaroLpi
npeobpasosatens
Lmr14206
Uewix = 3,3B

MoHnxaroLLpi
npeobpasoBaters
Lmr14206

Axkymynatop Li-on + BMS
4S; Unom=14 4B

[MoHwxaroLwpi
npeobpasoBaters
Lmr14206
Ussix=3,3B

KoHTponnep
STM32F103CB

[nata gatumkos f

[atunku
0CBELLEHHOCTH
TPpaHaucTopHaA

|| onTonapa ktir0711s

MynbTinnekcopel
CD74HC4067

Puc. 1. ®ynknuonanbpHas cxema podora




JJIEKTPOHHASA 4aCTh podoTa

brok ynpasnenus podora-pyrdonucra komanasl poooroB MVK Brirodaer 3 redyaTHbIE IUIATHI:
MaTCpHUHCKYIO IJ1aTy, IUI1aTy q)OTO‘IYBCTBI/ITeHLHBIX AaTYUKOB 1 KOMMYTAIIMOHHYIO IUIATYy-aaallTep AJIA
MOJIKJTFOUYCHUS aKKyMYJIATOpA.

['maBHBIMU KOMIIOHEHTAMHU AJIEKTPOHHOM CHCTEMBI yIipaBieHus poboTta-¢pyTrdonucra
SBJIAIOTCS] MATEPUHCKAsI IJ1aTa U IJiaTa 1aTYMKOB.

MaTepI/IHCKaH mJjiara:

[Toctpoena Ha 6a3e high-perfomance mukpokxontpomiepa STM32F407VGT6 or STMicroelectronics Ha
anpe ARM Cortex-M4.

Ha Heli pa3MeliieHbl: MCTOYHUKY BTOPUYHOIO MTUTAHUSA HA MUKPOCXEME UMITYJIbCHOTO
noHmxkaromero npeodbpazonatenss LMR 14206 ot TexasInstruments; 31eKTpOHHKA YIIPaBICHUS
nBurarenasiMu noctostiaoro Toka (H-moct MC33926 ot NXP), coneHOMAHBIM yIapHBIM MEXaHU3MOM, a
TaKXke pazbEMbI [T MOJIKIIOUEHUS epu(epuitHbIX ycTpoiicTs (Buaeokamepa OpenMV M7, BT-
Monyne HC-05, natuuk paccrosaus vi5310x, IMU-Cencop Sparkfun Razor M0, mnaTtel gaTunukos, 2
Conenownya u mp.)




X8

X20°
X25
X0k

XB X1 x12)/

Puc. 2 T'abGapuTHblii 4epTEK MaTEPUHCKOM MIaThI

["aGapurtHble pazmepsl MaTepuHckoi iatel 200%166 MM, paguyc KpUBU3HBI BHEIITHETO
koHTypa 100 mMm.

Homepa
pa3bEMOB

Haunmenosanue
pa3bema

HanmenoBanue
OTBETHOM YacTu

ITpon
eJlb

3BoauT | Hazmauenwe Komnuect
BO Ha
IiaTe

X22, X24

5025840270
(Click-Mate 2)

5025780200
(Click-Mate 2F)

Molex PasneMm s 2

MOJIKJIFOUEHUS
COJIEHOW[IA B YAPHOM
MEXaHU3Me




X15, X26

5025840270
(Click-Mate 2)

5025780200
(Click-Mate 2F)

Pa3zwnem mis
MOIBEICHUS
BBICOKOBOJIbTHOT'O
nutanus S0V k
YIPABIISIOLICH
COJICHOHMIAMHU
AJICKTPUICCKOM 1IN

5025840270
(Click-Mate 2)

5025780200
(Click-Mate 2F)

Pazbem miis
MTOIKJTFOUCHUS TaTYNKa
HaJIMYus B 30HE 3aXBara
Mstua (MHGpaKpacHbIi
CBETOJIMO U
(dhoToTpaH3ucTOp)

5025840270
(Click-Mate 2)

5025780200
(Click-Mate 2F)

Pa3zbem g mogauu
NUTaHUS HA JpaliBep
MOTOpA B YCTPOICTBE
JUTS 3aXBaTta Msdya

5025840270
(Click-Mate 2)

5025780200
(Click-Mate 2F)

Pazbem miia
MMOAKIIOUECHHS KHOITKH
BKJIFOUEHHUS /
BBIKJTFOUCHUS

5025840270
(Click-Mate 2)

5025780200
(Click-Mate 2F)

Pazpem m1s mogauu
MMUTAaHUA Ha
MOBBITIIAOIIH N
npeoOpazoBaresb

DS1021-1x6
(PLS 6)

DS1071-1x6
(BLS 6)

Ningbo
connfly
electronic

JTAG-SWD pazsém
TSt

MPOTPaMMHUPOBAHHUS
MHUKPOKOHTPOJIIEPA

5025840470
(Click-Mate 4)

5025780400
(Click-Mate 4F)

Molex

Pazvem s
COCINHCHUA I1JIaThI
JIAaTYUKOB U
MaTE€pPUHCKOM IJIaThI

5025840570
(Click-Mate 5)

5025780500
(Click-Mate 5F)

Pa3znem msa

MO AKITFOYCHH S
Ja3epHOTo AaJIbHOMEpa
VL53L0X




5025840670 5025780600 Pazbem st
(Click-Mate 6) [ (Click-Mate 6F) MOIKTFOYEHUS KaMePhI
OpenMV Cam M7

5025840670 5025780600 Pazbem st
(Click-Mate 7) [ (Click-Mate 7F) noakiarodenuss OLED
nuctuiest 0.96" 128x64
SSD1306

X9, X10, | 430450612 5025780600 Pazbem st

X11, X12 | (MicroFit-6) (MicroFit-6F) MOIKJIFOYEHUS MOTOPA C
sHKoziepoM Pololu
High-power 25D 12V
20.4:1

430450827 430250800 Pazvem st
(MicroFit-8) (MicroFit-8F) COCMHEHUS
KOMMYTallHOHHOM
matel AKB u
MaTEPUHCKOM TJIaThI
(ITutanue, cBs3b C
MHUKPOKOHTPOJLIIEPOM
Ha TuIaTe

aKKyMYyJIITOpa)

ILnaTa ¢poTouyBCTBUTENBHBIX JATYUKOB:

CayuT 17 onpeeseHus pa3METKH MOJIMTOHA U coAepKUT MUKpokoHTposiep STM32F103CBT6 ot

STMicroelectronics ua ssmpe ARM-Cortex-M3.

Ha neii ycranoBnensl: 32 naTyuka OCBEIIEHHOCTH Ha
OCHOBE TPAH3UCTOPHOI ONTOMAPHI C OTKPHITHIM
ontrndeckuM kananom KTIR0711S or KGB;
JIOTIOJTHUTENbHAS yIIpaBlisieMasi OJICBETKA B BUIUMOM
CHEKTpe ISt Ty4lield paboTsl (POTOUYBCTBUTEIHHBIX
CEHCOPOB, U 2 MYJIbTHUILIEKCOPA JIJISl CYUTHIBAHUS
AQHAJIOTOBBIX CUTHAJIOB.

["abapuTHbIe pa3mepsl IaThl JaTIHKOB 183,25%183,25 mm.




Homepa
pa3beMOB

HaunmenoBa
HUE
pa3bema

HaunmenoBan
H€e OTBETHOU
YacTU

IIpoussonu
TEIb

Haznauenue

Komnuec
TBO Ha
IiaTe

X14

5025840470
(Click-Mate
4)

5025780400
(Click-Mate
4F)

Molex

Pazvem nisa coenunenus
IJIaThl JATYMKOB U
MAaTEPUHCKOU IUIATHI

1

DS1021-
1x6
(PLS 6)

DS1071-1x6
(BLS 6)

Ningbo
connfly
electronic

JTAG-SWD pazném miis
MPOrPaMMHUPOBAHHUS
MUKPOKOHTpPOJUIEpa

Puc. 3 T'abapuTHbIii 4epTEXK MIaThl JaTYNKOB




CamocTrosiTe/IbHOC KOHCTPYMPOBAHME M PAa3BOAKA IJIAT.

Buemnuii Bu MaTepUHCKOM TIJ1ThI M TJIaThl TATYUKOB




Kamepa OpenMV M7:

[IpencraBisier co60i aBTOHOMHBIIA
MOJIYJIb C COOCTBEHHBIM
MHUKPOKOHTPOJUIEPOM CEPHH
STM32F7 u koMIUIeKTOM

MOCTABIISIEMBIX AJITOPUTMOB
KOMITBIOTEPHOT'O 3pEHHUSI.
[TporpamMmmupyercsi B COOCTBEHHOM
IDE na si3pike python.

HNuepuuanbHblii
I/I3MepI/ITeJIbeIﬁ MOaYyJb
Sparkfun Razor MO:

IMU-ceHcop coepkKuT: rupocKoIl,

aKceJIepOMETpP U MarHUTOMETP.

[Ipencrasnser co00it aBTOHOMHBIH
MOJIyJIb C COOCTBEHHBIM
MUKpoKoHTpoimiepom SAMD u
3arpy3urkom Arduino.
[Tporpammupyercs Ha si3bikax C
u C++ B Arduino IDE.

KommyTannonnas niiara-
ajamnrep:

Jnst ynobcTBa MOHTaXKA U
cOopku OblIa pa3padboTaHa
KOMMYTAaIMOHHAs TI1aTa-
ajanTep IS O KITIOYCHHS
AKKyMYJISITOpA.

Puc. 4 ['abaputHbIil uepTEX UIaThI-aanTepa

12




KoHcTpyKTOpCKasi 4acTh podoTa

Ilo OIIBITY CO3JaHUsA NPCAbIAYIIUX aBTOHOMHBIX pO6OTOTeXHI/I‘{eCKI/IX CUCTEM GBIHO IMPUHATO PCUICHHUC
0 CO3JIaHUM JIeTanu3upoBanHoil 3] Moaenu poboTa, BO n30eKaHUE CTHIKOBOUHBIX OMIMOOK IPH COOpKe
po6ota. Jljist 3TOro OBLIIO BEIOPAHO CPENICTBO aBTOMaTHdeckoro nmpoektupoBanus SolidWorks 2015.

pS SOLIDWORKS
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Onucanue MexaHN4eCKOM YacTu podoTa

OO0mumii Bug po6ora B coopke:

PoGort npencrasisier u3 cebs 4-X KOJIECHYIO TEICKKY Ha BCCHAIIPABICHHBIX KOJIECAX.

VY CI0BHO MOKHO BBIJICTUTD 3 YPOBHS
YCTaHOBKHM KOMITOHEHTOB (HyMeparus
CHHU3Y BBEpX).

Ha tperbeM ypoBHE pacIionoKeHsbl:
biok 3penus
IMU cencop
NHayukanoHHBIN 3KpaH
KHorika BkIItoueHU

Ha BTOpOM ypoBHE pacnoioxKEHBI:
MarepuHckas miara
MexaHu3m 3axBara Msya

Ha nepBom ypoBHE pacnonioKeHbl:
[IpuBoga c nBurarensiMu
AKKyMyJIATOD
ConeHouniHbIE TOJIKATENN
IImaTa maTyukoB

Bun ¢ BeIpe3om deTBepTH

XopaoBasi yactb podora
MIPEACTABJICHA YETHIPbMSI TIPUBOJIAMH C
MOAIIUITHUKOBBIMH y3JIaMH U 3y04aToi
nepeaayvet Jyisi CMEIICHHUS] OCH BpPaIlleHHUs
kojeca. Tsru k konécam NpuBOJIAT
JIBATATEIM ITocTossHHOro Toka Pololu 25D
12V High-Power 20.4:1 500 RPM 6.12
kgf*cm ¢ BCTpoeHHBIM PHKOAEPOM U3
JIBYX TaTYUKOB XOJUIa U MATHUTHOTO
JIMCKa, 3aKPEeIJIEHHOTO Ha pOTOpe MOTOpa




losvyus Haumexobaxue Kon-fio

Jemany

Cmouka
Ocy
Koneco
Kpsiwka
Ponuk
Jydyamoe koneca
Wecmeprs

Lmandapmuse uadesus

Buwm OIN 965 M25 x 8
Burm OIN 965 M3 x 8
Bumm ON 913 M3 x 6

Koneyo pe3uroboe
007-011-25
rocr 9833-73
fodwunruk 1000058
[OCT 70058-90

Wmugm ON 7

[Ipo4we u3deaus

Momop Pololu

[pubod

(Ggposms Hepmex

Puc.5 Coopounbiii 4epTEx mpuBOIa

BceHal'lpaBJ'ICHHble KoJ1eca

CaMOCTOSITEIbHO paSPaGOTaHHBIe BCCHAITPABJICHHBIC KOJIECA MMO3BOJIAIOT pO6OTy JABHUI'aTbCA B JII000M
HaIlpaBJICHUU HE3aBUCUMO OT €TO OpUCHTAIIUU.




Jpubnep - MexaHU3M 3axBarta U BelleHHs Msa4a. biiarogaps Hemy poOoT MOXeT Y3 PEKTHBHO TIPOBOIUTH
aTaKkylolye 1 000POHUTEIHHBIE MAHEBPHI.

3J'ICKTpOMaFHI/ITHLIe COJICHOUAHBIC TOJIKATCIIN, YCTAHOBJICHHBIC IO YTJIOM APYT K APYry U
MO3BOJIAIOIIUEC TPOU3BOJAUTDL YAap 110 MAYY B pA3HBIX HAIIPABJICHUAX.




I[aT‘lI/IK HaJINn4Yusa Ma4da

JlaTuuk Hanu4uus Ms4a MO3BOJISIET MPaBUIIBHO ONIPEAETUTh MOMEHT JJIs yaapa o mMsuy. PaGotaer no
MPUHLMITY (POTO MPEPhIBATENSI: COCTOUT U3 MH(PAKPACHOTO CBETOAMO01a U poToTpansucropa. [1pu
MOMa/IaHuU MsiYa BHYTPh POOOTa MOTOK CBETA MPEPHIBAETCS U IaTYUK CpadaThIBAET.

BrinykJioe 3epkajio cnienuaJabHON GOpPMBI.

[To3BonsieT kamepe BUAETh 0OBEKTHI BOKPYT poOoTa.







IIporpaMMHoO-annapaTHas 4acTh po0oTa

AJITOpUTM noucKa cBsi3HbIX 00bekToB BFS (breadth-first search).

Jnst omucaHWsT MaTeMaTW4YeCKHX MOJICNIEH paclio3HAaBa€MbIX I[BETHBIX METOK M Msua
UCIIOJIb3YETCsI BCTPOCHHBIH B MOJIYJIb KaMEphl AJITOPUTM TIOMCKa CBsI3HBIX 00bekTOB BFS (breadth-first
search).

Solution:

~ Starting vertex :1

o SN
&< N — O
\D—0O @ -@®
@ @ Queue'lzl3]715[61 [ l
Queue:[ll ] I I I ] .

Visited: { 1}

visited: { 1,2,3,7,5,6}




Breadth-First-Search(BFS)

= For example BFS over that graph:
r S t u

V W X y
= We give the breadth tree:
S

o'
o ta o
0 &

[ToxoxuMmMM 110 LIBETY TOYKaMU CUUTAIOTCA BCE, MONAJAONINE B JUANa30H MEXKAY ABYMs
KaJIMOpPOBOYHBIMU 3HAUEHHUSIMH - IBETaMH B 3-€X MepHOM IpocTpaHcTBe LAB.
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ApXHTEKTypa NpPOrpaMMHOIo odecre4eHus

Hcxons n3 cxeM 3JeKTpUIeCKUX MPUHIMIHAIBHBIX TUIAT YIpaBiIeHus, HaMu Obuia pa3paboTana
APXUTCKTYypa NpOorpaMMHOIO 06€CH€‘-ICHI/I$I, OCHOBAHHAsA Ha MPHUHIHWIIC KOHCYHBIX aBTOMATOB. HOCKOHbe
ANIEKTPOHUKA TIOCTPEeHA Ha 6aze MukpokoHTpoiuiepos cepuit STM32F1 u STM32F4 6blna ucnosib30Bana
nocramisgeMasl mpousBoauteneM Oubneorexka SPL um gpaiiBepa CMSIS mna sapa ARM  Cortex.
[Tporpammuoe obecnieuenue Hanmucano Ha si3pikax C u C++ B MHTETpHUpOBaHHOM cpene pazpadorku Keil
uVision 5 IDE.

KA MaAMVK\git\MainBoardFirmware\Main_board\dummy.uvprojx - p¥ision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
== - a9 - ® EE IF 2 m_bluetooth R Qe &l B~ A
S EE e 5% | aummy o &K dh Ll
Project » B2 _] debug_log.h = ] maincpp | ] tactics.cpp* ] tacticsh ] time_servicecpp ] time_serviceh | ] startup_stm32fd07xcs | ] math_operat
= i3 Project: dummy =y 1% void Tactics::worker ()

= &3 dummy

Y
o

main switch(m_state)
cmsis

spl

retarget
mcu_support_pz
global_macros

!

case Tactics::

NN N
Wb wN

e: :DEBUG:

-
w

w
N

e::BALL DETOUR:

o
w

time_service

o

e::BALL CAPTURE:
openmv

o w0

WO MEWND

crc : :ATTACK:
i_task

uart

if (m_buttons.unpushed[Buttons:
if (m_buttons.pushed[

motors if (m_buttons.pushed[B
imu
) rotation = 0;
tactics
dribbler

debug_log m_openmv.goals [ENEMY GOALS].rotate (-m_imu.yaw) ;

if (!'m _ballPresence.presence) m state = Tactics:: e::BALL_DETOUR;

bluetooth

41306 - target = point (m openmv.goals[ENEMY GOALS]).x, m openmv.goals[ENEMY GOALS].y
ssd13 = — . _

heading = atan2Add(target.y, Carget.x):

math_operation: m_defenceController.update (time_service::getCurTime (), target.dist):
pins speed = m_defenceController.w;

presence_sensor
butts m openmv.goals [ENEMY GOALS).rotate (m imu.yaw):
uttons - - -

LV Wy W iy W N Wy W N My W N M o

kicker 0 if (abs (target.y) 10 abs (target.x) <

S F fm Amammer el o IFNEMY SART €1 smede o

{}r

ild target 'dummy"’
bjects\dummy.axf"” o , O Warning(s).
Build Time Elapsed:

| ElBuild Output | 9

ST-Link Debugger

@dparMeHT MporpaMMHOT0 0OecreueHus

HpOTOKOJ’lbI NPUKJIAAHOT0 YPOBHSA

JUJ11 KOMMYHHMKAIIUU MEKIy IPOrpaMMUPYEMBIMH YCTpOHCTBaMH ObUIN pa3paboTaHbl IPOTOKOJIIBI
NpUKIagHOro ypoBHA. C TpeMs COCTOSHUSMU KOHEYHOT'O aBTOMATa:

[Touck 3arojoBka B MOTOKE BXOSIINX JaHHBIX
3arnoyiHeHHe JaHHBIMU
ITpoBepka xem-cyMMbl M JJOTHpOBaHUE HH(DOpMAIUK




Hasuranusa mn
NMPOrpaMMHO-JIOTHYECKas 4acTh podoTa

AJsiroput™m podorta

OO0mbe3n U ciejoBaHUE 32 MSIYOM OCYHIECTBIISIETCS MO CBA3KE AUTUNTUYECKUX TPACKTOPUNA M IMHEUHBIX
3aBUCHUMOCTEH. B anropurme Hamero po6ora - 00beIMHEHHE OKPY>KHOCTH C U3MEHSIOIIMMCS PaIilyCOM
U IIPSAMOM €3/1bI Ha M.

_ ITprMeHeHne BBIMYKIIOrO 3€pKajla O3BOJIAET UCIIOIb30BaTh
e¥=cosg+isll¢ Ccpg3aHHyI0 C pOGOTOM MOJSAPHYIO CHCTEMY KOOPIMHAT MPH
pEIIeHNH 3a]]aul €ro HaBUTalluK B CUCTEME KOOpIUHAT,
CBSA3aHHOM C MOJAMTroHOM. OpHeHTaus NPOUCXOANUT B
CO3JIJaHHOM MOJIeTTM MHEPIUATBHON U TJI00aTHbHONM HaBUTAIIUH.
NY




Jlnst yrpaBieHus JBUKEHUEM U NTOAACPKaHUEM 3aIaHHBIX [IapAMETPOB CUCTEMBI, TAKUX KaK CKOPOCThb
MOTOPOB U HallpaBJICHUE ABUKEHUSA ucnonb3yrorcs [IW/[-perymnsaropsl.

A

> 1

Tak xak aBurarenan 061a1ar0T OOIBIION HHAYKTUBHOCTBIO, TO eKTpoHuka ynpasneHus T
perynupyercs ¢ nomoinpbio [IHMM-curnana. J{ns mukpocxem - H-moctoB o tumry MC33926 crannapt
gactoTbl [IIUM-curnana 16 KI'n. J{ns nmoanepskaHusi BHIYMCIEHHOW CKOPOCTH MOTOPA UCTIOIb3YETCS
[MU-perynsrop, 3aBucumocts LIIMM-curaana ot qeicTBUTENBHON CKOpocTH Koieca. OOpaTHas CBSI3b
o0ecrieunBaeTCcsi HHKPEMEHTAIBHBIM JIBYHAIIPAaBICHHBIM SHKOAEepoM Pololu.

www.pololu.com




anaBJIeHne CKOpPOCTAAMH MOTOpPOB

Kax nmokazana IIpaKTHKa, €CJIIN 4aCTO U 6BICTp0 MCHATH HAIIPABJICHHUEC U CKOPOCTH I[BHFaTCJIefI, TO OHH
BBIXOJAT U3 CTPOA. HOBTOMy MbI PCHINJIN, YTO H606XOI[I/IMO KOHTPOJHUPOBATb YCKOPCHHUC ABUTATCIIA U
.]'Iy‘lH_II/Iﬁ croco0 CIACJIAaTh 3TO — AJITOPUTM Bpe3eHx3Ma JI1 pUCOBAHUS JIMHUU.

[Ipex e Bcero, Hy)KHO HAWUTH ABUraTelb ¢ HAUOOJIBIIMM U3MEHSFOIIUMCS 3HAYCHHEM CKOPOCTH. A
3aTEM YBGJII/I‘{I/IBaTB/YMeHLIHaTB €T0 CKOPOCTH C MMOCTOSAHHBIM IIArOM AS B Teuenue PaBHBIX ICPUOI0B
BpeMeHHU. CKOPOCTH BCEX OCTAIBHBIX JIBUraTeIei HY)KHO YBEIMYUBATh/YMEHBIIATh MPOIOPLMOHAIBEHO
3TOMY B TEUEHHE TOTO e nepuojia Bpemenn. Hanpumep, eciu ckopoctu apurateneit podora {0, 0, 0,
0} u HeobxommuMoO 3a1aTh ckopocTu {25, 50, 75, 100}, To 31O yckopeHue coctaBisier {AS /4, AS /2,
3AS /4, AS}. Bcé paBHO, UTO J1BE€ TOUKH B 4-MEPHOM NPOCTPAHCTBE CKOPOCTEH ABUTaTENeH, Yepes
KOTOPBIC HY’)KHO HAPHCOBATH JINHHIO C MOMOIIbIO anroputMa bpesenxama. IToT MeTos co31aér
BEPXHIOIO I'PAHUIy YCKOPCHUH, UYTO 3HAYUTEIILHO YBEIMUUBACT CPOK CIIY)KOBI IBUTATEIICH.

Puc. 6 Anroput™m bpeszenxama 11 MOCTpOEHUSI TPSIMON




TakTuka po6oToB

B TakTHKe Hamaaaomero peaan3oBaH KOHEUHBIH aBTOMAT € TPEMsI OCHOBHBIMU COCTOSIHUSIMU:
-OTbe3 1 OT IMHUU

-CiieoBaHMe 32 MSYOM

-ATtaka BpaXXeCKUX BOpPOT

'

{ Wearc on the line? )

{ Ballis in dribbler? )

| Departure from line )

v v

Ball following Goals attack

Puc. 7 TakTuka HamaaamoIero

TakTuka BpaTaps Takke NpeACcTaBlIeHa KOHEUHBIM aBTOMATOM C TPEMSI OCHOBHBIMH COCTOSIHUSIMMU:
-BripaBHUBaHKE HAa MAY

-Bbie3g u3 Bopor

-Bo3sBpaienue B Bopora

h 4

L Adjusting for the ball \

h 4 h 4

/ Departure from the "-‘I

[ Return to the goals |
goals \ =

Puc. 8 TakTuka Bpataps
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Hama poroxpoHuka coObITHUH
9 September 2018

ITonana 3asBka 14.09 B HK (HanmonanpHbIii komuTeT) B mianax Ha Oyayiiee Hy)KHO
nponucaTh 00s3arenbHO RC Russia Tomck, a To Mbl ux mipocto "oT60opom" 0603Banu. B RC
Russia B Tomcke 1113 October 2018 muaHupyeM y4acTBOBaTh B IIEPBYIO OYEPE/Ib.

24 September 2018 Hayanu BeCTH MHXEHEPHBIN KypHa
24 September 2018

Hauanu BecTu MHKEHEPHBIN JKypHaJ

11 October 2018

[TonGop u 3aKynKa KOMIUIEKTYIOLIUX.

l'ony6oii motop IIporectupoBanu Ha apayuHo. OKkaszanoch, YTO Ha caiiTe JaHHBIE
OTIUYAIOTCS OT TOTO, YTO PEaIbHO Ha MOTOPE.

[IporectupoBan Muxaui MmoTop, paboTaer, OTIIpaBUT JaHHbIe 3aBTpa Bosoxe.
3epkaiio Ha 0,1 MM He colIOCh B COMU BOPKC.

PaccunteiBaeM 3epkaiio yepes MoJMHOM 8-0i CTENeHU

15 October 2018

N3meneHue cocraBa KOMaH/bl

Huxonaa KaraeBa 3amensier SIpmonHckuil ApceHui

[Ipuctynuim K MpoBepKe IIaThl U €€ KOPPEKLINN.

Monens 3epkaja OTIPaBMWIN B Pa3pabOTKy JUIsl U3TOTOBJICHUS U3 METalljla Ha CTaHKe

17 October 2018
Bonons cmaet k3aMeHEbl.

ApCeHHil MOIETUT, YTO OCTAJIOCH 110 KopIycy. Mulia pa3BoAUT MaTEpPUHCKYIO ILIATY.
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Tpied 0 EECTIM SR J000ma S0V Nenih 4 Ny BRyD R e (Tiee 2

\\ e

Tpy6a wn3 oprcrexkna "Plexiglas XT" /'\ —)
A Y

80/74/2000 mm npo3pavHan

———

5 827 pys. 3a 1w

Hammm TPY6y JJI1 U3TOTOBJICHUSA ITPO3PAYHOTO CTaKaHa AJII KaMCPBI.

https://polikarbonatik.ru/index.php?route=product/product&product id=505

3aka3zanu Marepuan Juisd U3roTOBICHUS Jieb=Tajel poboTa
Cranb 3mM - 1 kB.M (BKIOYas 3anac) AntoMuHu 3MM - 0.5 kB.M (BKJItOUas 3arac)

HyxHo Hanucath cBOil cuMymsITOp U1 poboTa. B oTianunu ot Kontepos u Apyrux 3-
€X MEepHBIX O00BEKTOB, poOOT-PYTOONHMCT NOJIKEH OomuchiBaThes B 2D, mpuuém u3 Gu3uku
HE00XO0AMMO PacCUUTaTh MHEPLUIO, PA3TOH U TOPMOXKEHHE. . .

Koneunass ¢opma 3epkana moiydeHa (B HTOr€ COLUIMCh HA CPEICTBAX COJIMJIA
MHTEPHOJIMPOBATh HA0OpP TOYEK B KPUBYIO, a 3aTeM IpOELUpOBaTh B 3CKU3), paboTaer
npueMiIeMo(B CUMYJISIIMK), TeYaTaeM, METAUIM3UpyeM U MpoOyeM B peajbHBIX YCIOBHSX.
_TaKTI/IKa, TaKTHKa, TaKTHKa:. ITOKa BCE CBOOUTCA K CHCTEME C MHOXKECTBOM OIIMCAaHHBIX
COCTOSIHUI, HO C BO3MOKHOCTBIO BBIOOPOUYHOTO Iepexosa aka o0ydeHre HEHpOHHBIX ceTel C
MOAKPCIVICHUEM

Hapuramus: quckperHas GyHKIMS pacCTOSHUS 1O 00bEKTa 10 MUKCETbHOMY pa3Mepy
+ natduk Hanuuus Msga + particle filter (MHOroBecoBoil BEpOSATHOCTHBIN) At 0ObEAMHEHUS
JAHHBIX C KaMmephl, TUPOCKOMNa, SHKOAEpoB M T.n. [lombe3n K M4y OCYLIECTBISEM IO
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https://polikarbonatik.ru/index.php?route=product/product&product_id=505

¢bparMeHTHONW (YHKIIUHU, CBSI3KE€ OIIUICOB / mapabon / rumepOoN WM JIMHEHHBIX
3aBUCHMOCTEH. MaTeMaTHKa: HY)KHO OyJIeT TOCMOTPETh aaropuT™Mbl GpyroorcToB u3 Ssl, msl
U CJIeJIaTh BBIBOJIBI

qupa IMOJIYYHIIN 3aJaHHsd 110 IJIaT€ MU KOHCTPYKIHU. CpOK HCIIOJIHEHUA - CpEaa.
Ilocne 3akas. HepBooqepenHHe 3aJlaiu B TI'yI'll Ta6J'II/IHe, 3a0JHO W BHHUKHET B TCKYIICC
COCTOsAHHC pO6OTOB.

Borasss  Paters g Sopuesee  Ueeeer  Prisnponsees

HauaTts odopunaTs Tex
KypHan(pyc + asm)
VcnpasuTs 38yX B Buae0, 400aBuThL
(bparmeHT c Apcesmnen 1 hoTkamm
TEKyLLEH KOHCTPYKLMM W NNaTbi(He
CNULLKOM PacKpLIBan CexpeThbl)
K°“C"’g‘“"" Wcnpasuts TDP. aobasuTs
(Amvrpues Bnaumwp) APCEHUS, BCTABUT aKTYanbHyi0
= uHy

Sanauw ane B3ATL KOHTPONL 3a 3aKynKon
Bonogu(cpounne)

[Feram apapeT. es sypuanpys | PaccopTupoBars KOMNOHEHTLI B
KOMUK CMETHI, NTO OCTanoCh KynnuTe

a 9TO yKe UMeeTCA WNK 3aKa3aHo

BHUMATENLHO M3YNKUTL
NPUHUNUNUANEHYIO CXEMY U TEKYLLYIO
moaens pobora

PaccnpeaenuTe aetanu no
martepuanam, cnocobam u cpokam
N3rOTOBNEHURA

Hanucars Toussie aHm paboTsl Hag
pODOTOM, KONUUECTBO Yacos U aAHen
N0 HeleNAM, KOHKDETHOE
BpemA(He00X0aMMO BCTPEYATLCA Y
Koponésa, y Muwm aoma u B 239

B koHCTpyKIIMU po0OOTa ClIeNaHbl CIEAYIOIIE U3MEHEHUS:

OO6neruenue Kpemnexa Jjiss MOTOpa U Kojieca

YBenuueHue 3a30pa MeXxay IeCTepEHKH MOTOpa U KOJIECOM

Ilepeco3nanue orBepcTuii nmoj kpenéx. He NOHATHO modemy pasHbBIM JHAMETP
OTBEPCTHUI MEXY JACTaNSIMHU.

3aMeHa MOANTUITHUKOB Ha Bally KoJjieca (IIPOITy MOSICHUTD 11€1b)

Ob6neruenue NepBoOro ATaxa

Oo6neruenue BTOPOro Taxa

Coznanue HaMpaBISIFOMIMX Il YCTAHOBKU aKKYMYJIATOpPa

Coznanue BepxHUM 4acTu poboTa: 00oma IUisl MOTHATUS PoOOTa, KpEIUIeHHE s
KaMephl U 3epKaia

Bapuant apubnuHra ucmonbp3oBaH M3 CTaporo pobora. OTCYTCTBYET KperieHHe
npubnunra k tenexke. C Hukomaem nmpopabateiBaiy HOBBIM BapHaHT IPUOIUHTA 110
3aka3zy Mutm — poOOT MpUMOJHUMAET MY U eieT ¢ HuM. CTapblii BApUaHT HE MOKET
rapaHTUPOBATh yIep)KaHUE MsYa B 3aXBaTe.

Coznanue ynapHoro mexanusma. MHTepecHas uaes KOHTpPOJI Msda B 30HE 3aXBarta,
HO HEOOXOAMMO TPEAyCMOTPETh MEXAaHW3M KOHTPOJS 3aKJIMHUBAHUS yIApHOTO
MexaHu3ma. Ha qaHHbIi MOMEHT KOHTPOJISI HET.

VY Mojenu OTCYTCTBYIOT MPOEKTHI IUIAT Ha COOpPKe, MPOLIY Pa3MECTHUTD.

[Ipu ynmape Bmepén (ymap oOOWMM COJCHOMIAMH), XOJ YIApPHOTO MEXaHHW3Ma
OTpaHUYEH.




® OTCyTCTBYET KOHTPOJIb LIEHTPA Macc, T.€. HEMOHATHO PacIpeleleHue Harpy3Ku Ha
Ka)KJ10€ KOJIECO.

® B KOHCTPYKLUH €CTh B3aUMHBIC HAJIOKEHUS JIeTaleil IpyT B ApyTa, 3T0 HEOOXOIMMO
HCIIPABUTb.

Muma nenaer ¢ HyJdS IUIaThl B albTUYM, W JJIS 3TOTO OH OTJIOXKHWJI BPEMEHHO
nporpammupoBanue. Ilo 3aBepmieHnn mMonuenu B 31 ApceHUN TMEPEKITIoYaeTcss Ha IUIaThl.
Ceroas OOJDKHBI OBITh 3aKa3aHbl OCHOBHEIE METATINYECKHE KOMIIOHEHTHI, TaK KaK UX JOJITO
Jienath. 3aBTpa, MOCAE3aBTPa, JOKHBI OBITh C/IeIaHbl IIJIACTUKOBBIE JICTAIN Ha 3] IPUHTEpax.
C namu cotpyanuyaer u nomoraet B 3toM ALIT. Bonoae - nonaenate 10KYMEHTBI, KOTOPBIE
HaJI0 UMETh M PacCOPTHPOBATH KOMITOHEHTHI, 3TO IPOSICHUT TPY103aTPAThI.

Hano 3epkanma mumdoBaTte W JODKHBI JOOUTH IUIATBI M METAUl TOJA  3aKa3s
IIEPETIPOBEPHUTD.

Heckonbko T€3UCOB M peKOMEHIaluii koman e s 6osee 3G heKTHBHOM pabOTHI.

1. Bonoas momnofen, 4To ciai SK3aMeHbl U TOTOB MPOAOIKUTE paboTy. [lomoOHbII
«aKaJEMUYECKUM OTIYCK» JOJIKEH MPUCYTCTBOBATH B IPAPUKE KAKIOTO yYaCTHUKA KOMaH/IbI.

2. ApceHuii Moiozell, 4TO BHEC MacCy HOBBIX HapaboTok B 3D-momens. Hamo
MIPOJOIDKATH COTIIACOBAHHO.

3. YV Bomoau ecTh XOpolIue HJEH MO APUOIMHTY, KOTOPbIC HaJO0 MPOAOIKATh
obcyxnath ¢ Hukonaem. He crienyer nmpeneGperaTh peaibHbIMU BCTpEYaMH.

4. Muliie cienyer cocpeloTOUYUTHCS Ha IPOrpaMMUPOBAHUU U I€JIETUPOBATh 3a7aun
IO TUIaTe U dJeKTpoHuKe (MoxeT, Bonone?). Mnaye Ha cocTs3aHusX OH Oy/leT €MHCTBEHHBIM
CHEIUATUCTOM I10 JBYM BOTIPOCAM.

5. Bonoge m BCeM OCTallbHBIM CJICAYCT BBIIIOJIHATE PYTUHHBIC 3aJa4uMd HapAay C
H306peTaTeHBCKI/IMI/I, HC npeHe6peraH HHUYEM.

6. Bcem cTOUT 3aMEHATH OCYKICHUE PACCYKICHUEM.

7. O0s13aTenbHO AETUTHCS UACSIMH Kak MOXKHO 4ate. Pa3pemien naxe ¢uyz. ['masHoe,
4TOOBI BCE OBUTH B PE30HAHCE U HE 3aMBIKAIIUCH B cebe. ApceHuid (pakTHuuecku cienan MOelb
pobota. To, 94TO TOTOBO U HE BHI3bIBaeT HapeKkaHuil y Hukomas ceromHs q0MKHO OBITH OTIaHO
B u3rotosyeHue. [ maBHbIi Monemiep B komanae Apcenuii. Uneu Bonoau nenHs! u HyxHbl. Ho
MbI OoJbllle HE MOXKeM XOoauTh K Hukomaro mpocto ¢ uzaeei! Ot Hac xayT pemeHuid. Maru
MOKHO TOJIBKO C HAPHCOBAaHHBIM BapuaHTOM y3lia. BMecTe BcTpeuaThecsi HY:)KHO 0053aTeNbHO.
OOMeH uzeit OeclieHeH.

[To wroramMm poOAUTENHCKOTO COOpaHUST BHECEHBI B JKypPHAJI TPEACTOAIINE
COPEBHOBAaHMS M KOHTPOJBHYIO TOUKYy - 10 mexalps - mara TOTOBHOCTH POOOTOB. 3eIEHBIM
OTMEUYEHBI KaHUKYJIbI, CEPBIM - TIEPUOJIBI, KOT/Ia YYACTHUK HE MOXET 3aHUMAThCS POEKTOM. Y
koMaHAsl MVK ecTh 1m0100Has 3aroTOBKA TaOIHUIIEL, JKEJIATEIHLHO €€ 3aII0JHUTL aHAJIOTHYHBIM
obOpazom. ttps://docs.google.com/spreadsheets/d/1gXN14V-
KJkKux140bw75WGMmY 5oth1LZ9bK3ToelEzQ Bcewm B xypHasie Hy’KHO OTMETUTB CEPBIM
[[BETOM, KOTJla Y YYaCTHHKA KOMaHJbI OYAYyT 2K3aMeHbI WK 0The3l. JKypHall KOHCYIbTalun
oomuit Ha 00e KOMAaH/IbI (TabmuIBI Ha Pa3HbIX JIUCTaX):
ttps://docs.google.com/spreadsheets/d/1gKal33aFAaZ9ydU_OatWX1hof7cYDoWelJ4ftgNBn
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OpueHTHPOBOYHO B cyOOOTY OyneT OpraHM30BaHO 3aHATHE Yy Tambl ApPCEHUs IO
PaINO3JIEKTPOHUKE O CEKPETaX B3aUMOJECHCTBUS paJuOKOMIIOHEHTOB. Bpemsi yTouHuM 1o

Mumia u Apcenuit Bropoit aeup B AL[T, ¢ 3epkanomM paboTaroT, IpoOYIOT BapHAHTHI.
3anauyniu OpakoBaHHBIE 3epKaio. OHO CTano CephIM.

[Tope3anu MakeT dTa)keil Ha Je3epe.

Ha 4x mpuHTepax moctaBuiIM nedaTh JieTaneil. 3 3epkana Buepa cjjajia Ha MeTaJuln3aluio. B3smu
3000 py6ueit. XKném Henemnto nmpumepHo. Jlosienarts mecTepHH U B Cpey MOCcTapaTbesi OTIPABUTH B
popaboTKYy Ul 3aKa3a U3 MeTayuia JloroBopsl Ha akKyMYJISITOPBI M 3apsiAHbIE co cuetamu y Bosozu,
OH 3aBTpa nepenact. ['apanTus BkiaoueHa B cpeny Muia u ApceHuil ciatoT UCIIpaBIICHUs

[Inanupyem mokyrnky HaOopa st Mmetauu3anuu. C qaTaukaMu pa3oupaThCs Hauaiu




13 November 2018

K ImMutpuro 3aBTpa, CeroiHs He YCIETh 10eaaTh. Y TPOM 3aBTpa BpeMs COTJIAcyIo,
opueHTupoBouHO 20:30

16 November 2018

Buumanue! Cerogns Beuepom B ckaiine BcrpedaeMcs. Kaxiplil pacnuchiBaeT Ha HEJIEII0 CBOU
9achl: Kakas JeTallb, pa00Ta KOHKPETHO CKOJIBKO YacOB MOTPEOyeT.

21 November 2018

Ha poGote nomxkHa ObITh pyuka ais cyaeid. Hapuranuu ona memaTh He Oyzer

[Touemy B Dot 6b11a yOpana pyuka? YTo npHUHIMIIHATBHO U3MEHUIIOCH, UTO TEIEph HE OyaeT
Mentats? Kamepa npyras ¥V Hac paHbliie Ha epBoil Bepcuu podota crosiia Raspberry + o0piuHas BeOka
U IIpU pa3ziesIeHuu Ms4a Ha 1300pakeHUH(HECKOJIBKO KOMIIOHEHT CBA3HOCTH) raspberry. Croiika 10 mm,
Oyner 'yxe.

22 November 2018

Bomnoast tpy0y namén, Mumma chre3aui 3adpait, B cy000Ty MOKHO BECh Y3€JI BUICO3PEHHUS C
3epKaJIoM cOOpaTh U TECTUTH. 3aBTPa OOCIIAIOT 3epKajia, €CIIA OIATh HE MOTPECKaeTCs. 3epKayia He
I'OTOBEBI, B KaMEPE€ HE MOT'YT CYIIUTH OJHHW HAIIX, ITIO3TOMY Ha MMOHCACIBbHUK 3allJTAaHUPOBAJIHN. To ecTn
TOTOBBI OYJIyT BO BTOPHUK, OPUEHTUPOBOYHO.

Hano Obl yBenmuuuTh miaTy, caumkoM Be€ TecHo 21:48 image 2018-11-23 21-48-23.png Not
included, change data exporting settings to download. 304.1 KB 21:48

Tak HaBepHOe noHATHEN 21:48 Beé uTo cripaBa HY>)KHO ITOMECTUTh Ha IUIaTy.
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27 November 2018

28 November 2018

Opno 3epkaio 3a0paia, ecTb MPOOIEMbI C KAaUeCTBOM IMIOCMOTPUM 3epKaio, MOX0kKe, He
paboraet. Crapoe Toxe rioxo BOmm3u. Hamo uckare hopmy Hyxna Gpopmyna.

I J€ YUTAaTh HA aHT. HI/IﬁCKOM, KaK TpaCCUPOBATh KAKUC 3JICMCHTBI
https://www.youtube.com/playlist?list=PLUYH90DZsrZ25Lv_HNp03AzZTBotullBa Crynenry.rar
Not included, change data exporting settings to download. 4.0 MB
https://spb.leroymerlin.ru/product/yashchik-dlya-instrumenta-systec-290h300h590-mm-12829203/
[[OFOBOp C TpCMs IPUIIOKCHUSIMU, 3 cuetac I[MI/ITpI/IeM CACJIaHBbI. yTpOM 3aBTpa OTBE3Yy OpUTHHAJIbL
AO0TOBOpa NOANNMCAHHOT'O U CYCTOB B Ddunucr.

6 December 2018



https://www.youtube.com/playlist?list=PLUYH9oDZsrZ25Lv_HNp03AzZTBotulIBa
https://spb.leroymerlin.ru/product/yashchik-dlya-instrumenta-systec-290h300h590-mm-12829203/

Hapesansl (hanepHbIe 3Ta)Ku U pacrieyaTaHbl OUTH Bee aeTain. OcTanbHble 10NeYaThIBAIOTCS
Xoporee kauecTBo, cnacu6o. Bpoae pacnedaran Bce.

B MactepoBoM Kynuiiu BUHTHI, al0bI, n30JeHTy 1625 pyo6neit. [Tonum B Jlepya

Jertanu 3aMenauM3upOBaHbl, HO B IIITHUIY I1€YKa B KAMEpE CIOMAJIACh, JIaK ITOKAa HE MOXKEM
HaHEeCTH.. JIOTOBOPHIINCH CEro/IHs ¢ (UPMOH, TJIe METAJUIM3UPYIOT 3€pKaa, 4YTO 3aBTpa Mbl UM
npuHeceM 2 3epKajia Apyroil Gopmbl, OHU UX METAIUTU3UPYIOT U BMECTE C TEMHU ABYMsI JJAKOM ITOKPOIOT.
C HammMH 3epKajaMy CTOJIBKO BO3HHU, TPU pa3a MepeaeiblBallu.

12 December 2018
17.12.17 unate! B Pe3onut

19 December 2018




Pycnoamumuank Mapman 2000 py06:eit 3a MeTauIn3anuio 2X yCOBEPIIICHCTBOBAHHBIX 3epKaja. B
MATHUIYY TUTAHUPYIOT UX TPYHTOBATh U METAJNTU3UPOBATD.

21 December 2018

6x10x3 - 6 T, 7x11x3 - 24 1wt 6 - BHyTpeHHM AuameTtp, 10 - Hapyx HMIA AUamMeTp, 3 -
tonmuHa (MM) 6X10X3 - 2 miTyku 4x7X2 - 2 ITYKH

22 December 2018

Ha crenyromeii Heene Oymem aenath aBa apuoauara. CeHs mpokadal i HacTpOwI cBou 3d
MIPUHTED, TETIEPb HA HEM MOXXHO OyIeT rmeyaraTh HarpuMep (popMbl TSt OTIMBKY CHIIMKOHA. DTO
KpETUICHHsI TPUBOAA JJIsi MOAETH poOoTa.

24 December 2018

[Tonyunnm ceroiHs HaKOHEI] MEPBYIO MAPTHUI0 KOMIIOHEHTOB U3
OO0OOQO "Dnuran Tpeila", BedepoM IpoBepUM, 3aBTpa, HABEPHOE, CMOTY B
®DoHJ 0OTYETHBIE TOKYMEHTBI OTBE3TH C COMPOBOIUTENBHBIM TUCHMOM U
($hOTO ¥ MOTYYUTH JOBEPEHHOCTh HA OCTABLIYIOCS YaCTh KOMIIOHEHTOB.

25 December 2018

[Inan ckoppeKTupoOBaH.

ernexc IIocuyuTalin.
4x7x2.5; MR 74-2Z 6wt
6x10x3; MR 106-2Z 10wt




7x11x3; MR 117-2Z 30wt

Beutu Tosibko 6 nepBeIX U 2 BTOphIX. OcTanbHble HAAO 3aka3biBaTh B KpacHosipcke OueHb
noporo 31ecb. He Poccus u ve Kurait

[Mogmmmanku 2800 py6. crommm. M3 KpacHosipcka aemieBiie MoaydyuTh HaJ0 WK TYT MOUCKATh.
OTtnuBaeM BajMK AJis Apubiiepa, noirydaercs He oueHb. HyXHO cpasy JeTanbKy nedaraTh C BOPOHKOU
CBEPXY U OOJBIIMMH OTBEPCTUSMU JIs 3aJIUBKH CUIIMKOHA.

St ”, hee

s b

28 December 2018

Ceroans pebsita ¢ 13 yacoB padoratot B AL[T. [Toammnuuku ocraBmuecs 34 MTyKH MOKa He
MoJTy4yaeTcs 3aKa3zaTh, paboTaeM HaJ BorpocoM. [loammnHuky BedepoM IpuayT U3 GUPMBbI, CUIMKOH U
OTBEpIUTENb 3a0paiiu, loMa 3anbéM BTOpyto ¢popmy.Jlns Bonoaunoro apubiepa ¢ AByMs BalMKaMu
I'oponos Muxamn 29.12.2018 12:19:44 12:48 Toraa caenaeM o0br4HbIN Banuk OOBIYHBIN HIUITHHAD
paboTaet Jyulie NeCOYHbBIX YacoB
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31 December 2018

VID-20181231-WA0005.mp4

http://mouser.componentsearchengine.com/pch-libraries.php 17:34 O6uapysxun na Mouser
Electronics monesnyro yruaury. hitps://www.digikey.com/en/product-highlight/a/accelerated-
designs/ultra-librarian

[Inatsl, TecT AATYMKOB (paccUUTaTh U IPOBEPUTH TOKK) U Bonoaun npubauHr ¢
MOALINITHUKAMHU.

1 January 2019

13 January 2019

Haiinena Oubnuorexa KOMIIOHEHTOB pa3IMYHbIX pou3BoauTeneit mis Altium Designer.
bubnuoreku 3adukcupoBansl o coctossHuto Ha 2010 -if roa. ITocie 2010-ro roga 6ubIMOTEKN
KOMITOHEHTOB B OTKPBITOM JOCTYIIEe He npefocTaBistorcs. Libraries.zip

15 January 2019



http://mouser.componentsearchengine.com/pcb-libraries.php
https://www.digikey.com/en/product-highlight/a/accelerated-designs/ultra-librarian
https://www.digikey.com/en/product-highlight/a/accelerated-designs/ultra-librarian

30 January 2019




TexHu4eckoe 3a1aHue I 3aHATUH aHTJIMACKUM S3bIKOM (TToAroToBKa kK RoboCup).

3 wieHa KoMaH ibl, Y Kaxaoro no 10 mpenioxxeHuil Ha aHrIMiHCKOM si3bike. [Ipeanoxkenus He
noBTopstoTcs. Pacnpenenuts B komanzae. 15-20 BonpocoB Ha aHIIMICKOM sA3biKe. OTBETHI Ha BOIPOCHI
JOJDKHBI OBITH B T€X BBICTYIICHHUAX KaXKJO0T0 wieHa KoManasl u3 10 npemnoxenuii. Cpok - 10
MIPEITIOKEHUH Ha PYCCKOM C IEPEBOJIOM K ClIeyroniei cydoore, k 9 ¢gespans. Beryunts 10
MPEUIOKEHUI Ha pyH Ha aHTJIMHCKOM. 3amucarh BUIEO Ha TelaedoH, Kak roBopsT 3Tu 10 npeanoxeHnit
Ha aHTJIMHCKOM SI3bIKE, YTOOBI YUHUTENIb MOT OLIEHUTh U MOATOTOBUTCS 33/1aBaTh BOIIPOCHI, paboTaTh ¢
KomaH10i. Buzeo 1o 9 despans npucnats O. FO. Kazanuesoit

3ep1<aﬂa " JOKYMCHTHBI Ha HUX I'OTOBEI. Mo:xHO TCCTUPOBATD. IIoka3 roToBBIX IJIaT.

31 January 2019

[Inaty natunkoB Apcenuii foaenan. Mumie Hajgo Jo/ienaTh MaTEPUHCKYO maty. Bomons, ¢
TeOst MaKeT JUIsl KpeIUIeH!s Bajla IpUOJIMHTA C MOALINITHUKAMU CHU3Y BUANT yXe HeMHOro, HO He Ha
Bcé nosie [Toxoske Hazno onsATh cuuTath 3epkaino. M notom Metannusuposars. Jlanpiie He BUIUT. DTO
nepBoe napadoanueckoe 3epkano. Konly Hazno 3aHoBO Bblpe3aTh. OHa MecTaMH MyTHas, notepras. Ho
HOBOE 3€pKaJio IUI0X0e JaeT n3o00paxkeHne. Bo3MoxKHO, HCTIOPTHIIACH TEOMETPUS OT MEepeIeNoK.

[TocuuTaTh 1, MPOBEPUTH Bec poOOTa. 3aKa3 MeTasia.




4 February 2019




image_2019-02-08_00-28-52.png
Not included, change data exporting settings to download.
image_2019-02-08_00-29-17.png
image_2019-02-08_00-30-07.png
image_2019-02-08_00-30-30.png

VY aanock crenate aetanu A 2 MakeToB IpuOiauHra. Muma nonensiBaet mwiaty. Bomoas u Cens
npoTecTuTh 2 BapuaHta aApubaunra. C 2 sanukamu (10 u 30). Hago npuauMaTth pemenue. Bapuant ¢
MOAIIMITHUKAMH Ba)KEH.

10-ka cunmukoH Hao menarth mosrydiine CTeH ] TECTOBBIM.

OnuH npaiiBep moxoi B MarasuHe MbITaThbCsl MeHATh. Muma. [1naty qonpoBeputs JaT4yMKOB, 3aKa3aTh
notoM. Apcenuil. [lnaty marepunckyto menkorpadus, Mai 3amedanus Muma. B nsaTHuIly 3akazats.
danepa, MIACTUK 3aBTpa, AuMKH. VieM omOku B ansTyme. Bee ucnpaBuTh.

I'epOepdaiiner coXpaHstOT A1 3aKa3a B PU3oHNUTE 1TeUaTHOM TUIaTHI.
7 February 2019
Muria, ApceHuid, Tuiatel 6€3 OmMUOOK s TIeUaTH

9 February 2019

Pemen Bompoc ¢ okoH4YaTenpHOM MpoBepKoy miat. Bonons, Apcenuii. B cpeny nBa HanéxHbIX,
HE pa3BaJIMBAIONINXCS APUOIMHTA TOJDKHBI OBITH MPOTECTUPOBaHbl y MUIlIa - MyIaH Mo poOHBIH

41




IPOrpaMMHUPOBaHUS. A KakK TyT MOALIUITHUKY Jepxkarcs? B moHenenbHuK codpath. Beé Beipe3anu u
Harneyatanu. image_2019-02-10 20-43-34.png, image_2019-02-10_20-44-43.png. Apcenuii noaenan
IIJIaThI, 3aBTPA CMOTPUM Ha COBMECTUMOCTb C KOHCTPYKIIMEHN U 3aKa3bIBaEM

https://docs.google.com/spreadsheets/d/A1mfODS6HC3xr8FWCwjpGT 2dOxz7S1v M2BgMpNJ
aWHM https://drive.google.com/open?id=1nSeDZXVdRkvd--3WxEUdsur34CxaVRwf

13 February 2019

3a otnpasneHHoe B Pe3onuT HacuuTanu okosio 301.p. Muma u Apcenuii nepenenanu ¢ 5 Ha 4
YPOBEHb TOYHOCTH OTIPaBWIN B PE30HUT, HO /10 KOHIIa pab0Yero JHs Mbl CErO/IHs He yCIenu. 3aBTpa
Oyner cuéT x1aTh 1 oruaTuM. JlazepHbIX geTaneil Bce emeé HeT y Hac

14 February 2019

Aobpuia asvs!

Mnarei no Bawesmy saxazy N 1097093 sanywexs! 8 NPOMIBOAC

Craryc onnartes: onnaseso

CpOK H3roTOBNEHUA. CPONHLIA

N P TIO 0 B WY 3t S rba e at e

C ynaxeunes, Pesownt

wwrezonit ry
+7 (495) 777-80-80 a

Coxonomunu 7000 pybiieit, mepeaenan Ha 4 KJIacC TOYHOCTH.
15 February 2019 Screenshot

Pe3unoukn a1 konéc He npunum Buepa. B nonenensuuk. Ceroanst Bonons, Muma ¢ 16 B
mkoJie. Tect npubnunra, panepa, kopooku. [Ipogymars, 4To He BBIpAIIEHO, HE KYIJICHO, HE BBIPE3aHO
111 COOPKH B TIOHE/IETbHHUK.

17 February 2019



https://docs.google.com/spreadsheets/d/1mf9DS6HC3xr8FWCwjpGT_2dOxz7S1v_M2BqMpNJaWHM
https://docs.google.com/spreadsheets/d/1mf9DS6HC3xr8FWCwjpGT_2dOxz7S1v_M2BqMpNJaWHM
https://drive.google.com/open?id=1nSeDZXVdRkvd--3WxEUdsur34CxaVRwf

VY nac cnomancs motop C apyrum BK pabotaer

Pazo6panu MoTop, ock BHYTpH ObLITA HE TIO IIEHTPY, HAMOTAH HE OYCHb.

-

[Toxoxe Opak MOTOpa ObLI, TOATOMY U CTOPEI. \

Muia, Hajio HalTH B MarasuHe, Te Opanu a Xo60u octpose, Hamo
3aKasaTh, YTOOBI, HABEPHOE, 3amac ObLT 0 MOTOPY Ha pob0Ta DTO BaJIHUK C
cunkonom 10

Bosnee Markuii Banuk, npeiraeT MeHble TecTupoBanue IpuOIMHTA ¢ HIDKHUM BaTukoM U 10
CHJIMKOHOM D10 Ob11 TECT 30

My npsiraet cuiibiee MOV_2093.mp4 MOV _2091.mp4

MOV _2094.mp4

Ha nnate natunkoB HeT Toka 14 BonbT. [Ipuaymanu, kak “Hakoiaxo3uTs . B miaH: onucanue,
Kak Oyner pemeHa npobnema. Cpok: Korja OyJeT UCIIPaBIeHO Ha OCHOBHBIX IaTax. [IpaBuibHas
penakius muat. Apcenuii. K nsatHuiie Hafo nepenevyarats BepcHio aetanek noj coopky. K nsatHure




23 February 2019 CoptupyeM KOMIIOHEHTBI

24 February 2019 Po6ot 2.JPG Ilpunnin kommoneHTbl. Cxembl MoHTaka. Coopku. [IpoBoaa
KYIUIEHBI, MOKHO 00)KUMATh.




JonensiBaeM cxemy, 4TOOBI B OJMbKaiiiee BpeMsi MOXKHO ObLTo 00xkath mpoBoja. [1o Helt HyXHO
MIPOBOJIKY JieNIaTh. BayKHO AJTMHBI 3TUX MTPOBOJIOB MPOMKUCATh. Jlo/1epIBaeM MOHTAKHBIE CXEMBbI U
noabupaeM koMmrnoHeHThl. Cpema o6mmii coop, coopka. Mactep kiacc mo o0xumMke mpoBoaoB. 19:30.
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Bcé nnats! npumm. Pacneuaranneie B popmare A3 MOHTa)KHBIE CXEMBI.




Oro ara. Celiuac e€ OyayT 3amekarh B MeUKe. YduMcs 3anekatb. OTKpbIBaeM, TIaBHO KIIAIEM
B TIeUb, 3aKpbiBaeM, neuém 2,5 MuHyThl. He Hioxaewm, kak ¢itoc ropur. IIpoBoga nepea 00xKUMKON HE

Oonpire Ha 2-3 maiiku. W mpemycMoTpers HeOOMNbInyIo meTiro. [IpoBoma MOMKHBI OBITH HE B HATSAT
ConpHUKOCHOBEHHS C JETANSIMU YCUJIMBAET U30JEHTON WK TepMoycankoil. Ha pa3béme ecTh pazmerka
[IEpBOro M1HAa, €€ HalTU. OpUEHTUPOBATHCS 1O 3aLIEIIKE.

3nech maatel MVK. 371eck KuI MaHTBI, KOTOpbIe cTaBuiIn. O0XUMaTh MOYYHITUCH.

3apaHee pacIIaHUPOBATh, YTO, KaK, KAKOW ITTMHBI OYAYT JeNaTh, Kak 00’)KUMATh.

28 February 2019










1 mapta 2019

B cy60oty noobGxumaeM mpoBoAa.

UYeprexkun, cxemsl. Ilnanupyem ciemyrommit

MpoaAyMbIBACM MAaTCpHaJIbl, HHCTPYMCHTbI, KOMIIOHCHTHI, ACTAJIA.

3 March 2019

DSC 2318.JPG 9.3 MB 4 motopa kpyTut Tyna Hazag MOV_2320.mp4

Kyxoxut u muraet u ceerutcst M tak munyt 10. Tecr.

UEpHpIi 3eMITsl, KpACHBIN TUTAHUE, OCIBIN IX, KENTHIN

Muina oTiiaxxuBaeT TUPOCKOII,

Bonons masier u noakirovaeT kamepy,




ApceHnuii cobupaeTr U CTaBUT JPUOJIUHT.

4 March 2019

JpuOnuHr: He TIHET MOTOP, HAZ0 MOAOUPATh APYroi. Jymars o mecTepHsX.

IInara maT4ukoB: HAJO HUCIIPABJIATH omuOku. IToka He pa60TaeT.

Bbinaveaem, npunavsaem.

MarepuHckas IuiaTta: MOTOpPbI paOOTarOT, OCTalbHOE HAN0 TeCcTHpoBaTh. B cpeny,
YeTBepr MOXKHO OyeT 3abpaTh Habop /Uit MeTain3anuu. [lnaty naTunkoB ucmpasisieM
u nepe3aka3piBaeM.Hanum ommbky B Marepualiax, CKauaHHBIX M3 MHeTa. “Muiia He
JlaBail Ipyry CKa4aHHbIE U3 NHTEPHETA PELIEHMs], €CIIA HE NTpoBepuil. CeHsi: poBepsiii 1o
JaTalmTy, 4to npuieraer. Hagéxuee camMmuMm cienarb, 4eM UCIPABIATH YyXKHE OIIHOKH.

13




He noexaino. B3snu nomoit otnaxusate. [loexano. Teneps 3a msiuoM. TecT MOTOPOB.

CpodYHO uIleM MOTOp IS APUOJIMHTA, HAI0 TOCTAaBUTH 3aJ1auy B IUIaH. DTO CPOUYHBIN BOIPOC.

6 March 2019

MynbsTutiekcop 3apadoran
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OymyT

JymaeM Hazi0 emi€ u3roToBUTH Apyrue 3yduaTsie Konéca, KOTOpble OYyAYT MYJIbTHILUIEKCUPOBATh.

10 March 2019

Salesorder 1J368574

Y,

11 o

3akazaimu 2 BuUIOA
MOTOPOB JJIs1 APUOTIUHTA, KaK
ceiiuac 1000rpm u emé Ha
o 2374 2000rpm  (BO3MOXXHO OHH
S S : ; e - Jydle JIepKaTh MY, HO MM

e Ve

e e )  —— = DI menns MOXKCT HC XBATHUTH MOMGHTa).

cuntomer LIM0AS  Bap T

LI Nt Cenacticey SOWAR, can M ALY

3anacHble MOTOPHI JIJIsI XOJI0BOM YacTH JTOJDKHBI ObITh! JIeTsT mectepHu!

K KOHTPOJIbBHOMY IIOKa3y HOOJIZKHO OBITh HOATOTOBJICHO OIIMCAHUC p060Ta (pacneanKa) Io

CJICAYIOIIUM ITYHKTaM:

Cens - Hardware (06opynoBaHue, MeXaHUUYECKasl, SJIEKTPUUYECKAst U NP 4acTH podoTa)
Mua - Software (mporpammHuoe obecrnedeHue poooTa)

Bonons - Strategy (kak poOOT periaeT NoCcTaBICHHYIO 3a/1a4y)

12 March 2019

[Moexan! K 1 ampens pomxHO ObITh 2 poborta-pyrOonucta. Koppektupyem miaH.

[IpenycmaTpuBaeM 3aka3 HCHpaBIEHHBIX IUIAT ¥ KomIuiekTyrommx. [lokaz Ha KupoBckom 3aBoje
opueHTupoBouHO 1-3 ampens. Opnoro poOota-pyrbonmcTa yke He JocTaTodHo. JlommkHa OBITh
MOJTHOLIEHHAs urpa ¢ 2 podotamu-(hyTooIrcTaMu.

B cpeny B ®ona u nanee no akry nupexkropy ®MIJII 239 nomkna 661Th epegana DK/ (Dckuzno-

KOHCTPYKTOpPCKAsi TOKYMEHTaIus) Ha poOOTOB-(PyTOONHCTOB U poOOTa-cracaresns, K MOHEACIbHUKY 18
MapTta noaroroButh JCKW3bI B mpurogHom 11715t meyaT Ha IBETHOM TIPUHTEPE.

56




[lecTepHu, ¢ KOTOPHIMU MOJHUMAIH OOOPOTHI JJIsi KUTAMCKOTO MOTOpA: HE XBaTaeT MOMEHTA.
HyxHo mompoOoBath He Takoe Oonblloe mepeaarodHoe otHomieHue (ceiuac 13:27). XKném moropbl
pololu, y KOTOpBIX MOMEHT NpH TOW K€ CKOPOCTH BBILIE M MPU YAAYHOM pe3yJbTaTe TECTUPOBAHMS,
3aKa3bIBaeM LIECTEPHH U3 METaJlIa.

\\ Ll v
o,

L
.

17 March 2019

Msu He 3axBaTbiBaeT. puOauHr mwioxoi. Muia nomsur Msd, poOoT Bopota BUAUT. ['o!

20 March 2019
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Muiua, Bonozas, Apcenuii - nogo6paTh Bce KOMIIOHEHTHI [T NANKK 111ar.

Hpubnepy ¢ 30-koii He XBaTaeT TPEHUS, YTOOBI 3aXBATUThH MSIY.




[Ipo6Hast mpoKiIaKa IpOBOIOB.

B cpeny momkeHn ObITh cobpaH 2-oif po6ot. IlpenycmarpuBaTh BceM Haludue OOKUMIIMKA,
(dhaHepbl, THCTPYMEHTAa, KOMIIOHEHTOB. [1oATOTOBUTH KapTWHKH miis nedaTtd B Opomrtopy ¢ DK 31
MoOJeNH, po00Ta M Y3JI0B, U IKCIIEPUMEHTAILHOTO APUOIHHTA.




Cozmano onucanue podora.




TexHogorum m3drorojgenusa u 11O

TexHO0JOrny U3roTOBJICHUS

Pa3spaboTka
npoToTMNa

TpexMepHoe
MOfenupoBaxne

W3roToBneHue
npoToTMNa

NocTobpaboTka
W DKp3cKa

foTOBbLIN
MpotoTtun

DopMosEa
CHCNONb30BAHN
€ KOMNasHTHBbIX

MaTEpManos

Pabora py4HbIM W
3NEKTPOMHCTPYMEHTOM

TexHonorun aYINTHBHLIX NPOU3BOACTB

Numse
CHKOHOBAIX
PESHH U
NNACTHKOE

l'exno.ﬂoruﬂ TpexmepHoii neuatu FDM (Fuseddepositionmodeling), ne-
4aTh IJIACTHKOM, MOJAKIIHMCH B BH/IE NIPYTKa

NI TPV w0 eT Ve
W ORCheVY Jansana, ol
UMY M (ITROCMTY, Wwen

Harpesaserresl G00s pax Ivasnaet
L S L )

FAEPe Tt MATEEMAN MEETT TN TCN
MO HEEPETIN CONMO, KSTOROn
MRASET MEYRLII L3aimat 1)
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Texnonorun CAM o06padoTkn (H3roToB/1eHHE JeTANCH NPOTOTHIIOB HA CTAH-
kax ¢ HIIY)

K texnonorusm CAM o00paboTkH MOxHO OTHECTH padOTy HAa CTaHKax C
YIIY, nazepHo-rpaBHpOBaibHBIX CTAHKAX, YCTAHOBKAX IJIA3MEHHOIO Packpos, pa-
00Ta Ha NIaHIIEeTHBIX Pe3qHKaX U T.J.

Hanbonee nonynsapusiMu TexHonoruamu CAM o0paboTkH npuMeHsEeMbIMH
MPHU M3rOTOBJIEHHUH MPOTOTHIIOB, ABNAKOTCA 00paboTka Ha crtankax ¢ UITY u naszep-

HO-I'PpaBHPOBAJIBHEIX CTAHKAX.

IIporpammHoe obecnieuenue

e Keil uVision 5 IDE — nanucanue u omiazaka [10 s pobora
Solidworks 2015 - 3D moxenupoBanue
Altium Designer 18.1.7 — mpoeKTHpOBaHUE U TPACCUPOBKA ILJIAT
ArtCam — st ppesepoBku u3nenuii
Cura — s moaroroku 3D Mozenu K ieyaTu
RW Works — is nasepHoit pe3ku




Pabora ¢ ApyruMu KOMaHAaMHU

Mmu1 KOHCYJIbTUPOBAJIMCH Y HCCKOJIbBKMX KOMaH, KOTOPBIC ITIOMOT'aJIM pCHIUTh HCKOTOPBIC
BOIIPOCHI C KCIIE30M, 4 UMCHHO!

Kepler (Komansa 3aHsBIIast IEPBOE MECTO B MIIA/IIICH BO3pACTHOM KaTeropuu B pyTooIIe
Ha Robocup Russia Open 2017, a Takke ydacTBoBaBIlas Ha MUpoBoM dTamne B 2017 roay B
SAnonun),

Uran 239 (Komanpaa 3aHsBIIAs IEpBOE MECTO B CTaplledl BO3PAacCTHOM KAaTeropuu B
¢yrbone Ha Robocup Russia Open 2017, a Takxke y4acTBoBaBIiasi Ha MHpPOBOM dTane B 2017
rony B flnonun),

Samovar (Komanga 3amsBimas nepBoe mecto B RoboCup Junior Rescue Maze nHa
Robocup Russia Open 2017, a Taxxe ydacTBoBaBIas Ha MUpOBBIX dTanax 2017 u 2018 rogos B
Snonuu n Kanazse cooTBeTCTBEHHO), ceituac 3To komanaa MK,

U TaKoke ¢ komanoi u3 Mpana «Sadrarobot6», koTopasi yuacTBOBajia B MUPOBBIX dTamax
B SInonun u Kanane, cefiuac 3to komanga VCC.




biarogapHocTu

Hama xomana xoresa Obl BEIpa3uTh 0J1aroAapHOCTh:

mupektopy llpesunentckoro ¢usuko-maremaruyeckoro junes Ne 239 Makcumy
[IparyceBuduy M KOJUIGKTUBY IperojaBaresieii, KOTOpble IMOMOIJIM HaM CO3/aTh HaIIUX
poOOTOB, @ UMEHHO:

Ceprero @ununmnoy u Januuny Begenuny,
a Taxke skcnepram [{HUU PTK:

Jmutpuro Koponesy,

Amnaroinuto Jloraueny,

Huxonaro Kurtaeny.

Mpl Takke XoTenu Obl BBIpa3uTh 0JIArOJApPHOCTH CIIOHCOpaM: OJaroTBOPUTEIILHOMY
¢onny Temypa AmunmpkanoBa "®unuct, OAO” Kupockuil 3aBoj “u ®oHAy MOAIEPKKU
KJIacCUYeCKoro oopasoBanus ~Anabacuc'".




