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AHHOTALIUSA
B 106011 cdepe nesTenbHOCTH HEBO3MOXKHO MOTHOCThIO N30€kKaTh

Ype3BbIUAHBIX CUTYallUl, TO3TOMY HEOOXOAUMO pa3BUBATh aBAPUINHO-
criacaTelibHbIe CTyXO0bl. BHenpenue B HuX poOOTOB 3HAYUTENIBHO MOBBIIIAET UX
MPOJIYKTUBHOCTh, YTO IMO3BOJISIET MOBBICUTH 0€30MaCHOCTD JitoAeH. 11 peleHus
0003HaYEHHOM MPOOIEMBI OBLJIO PEIIEHO CO3/1aTh MOJIeTh POOOTa, KOHCTPYKIITMOHHBIE
0COOEHHOCTH KOTOPOTO MOIJIA Obl TPUMEHSITHCS B HACTOSIIIIMX POOOTAX -CriacaTesiX.
[Tonb3a mo00HBIX POOOTOB 3aKITFOYACTCS B 3aMEHE U€JIOBEKa B OMIACHBIX JJISI HETO

Imponeccax v MOBBIMICHUHN IIPOAYKTHBHOCTH pa60TbI 9KCTPCHHBIX CJ'Iy}K6.

[Ipu paGote Hag mpoekToM OblIa H3yueHa HHPopMalus 00 UCTOpUU POOOTOB
Ha TUCTAHIIMOHHOM YIIPABJICHUU U CYIIECTBYIOIIUX POOOTaX, IPUMEHIEMBIX B
YCTIOBHSIX YPE3BBIYANHBIX CUTYALU, pa3paboTaHa KOHCTPYKIIUS U HAMCaHa
nporpamMma. KoHCTpyKIIHs U 3J€KTpOHUKA poOOTa OblIa pacCUMTaHa C IOMOIIBIO
¢uznueckux popmyn. Konécnas 6aza coOpana ¢ moMoIbpio KOHCTpYKTOpa «Tetrix»,
B Ka4E€CTBE AJICKTPOHUKHU MCIOIB30BAHBI KOMITOHEHTHI Arduino ¥ COBMECTUMEIE C
HUMU 3JICKTPOHHbBIE JAeTalu, porpaMma Hanucana B Arduino IDE. OcHoBHBIM
OTJIMYMEM OT CYILIECTBYIOIINX aHAJIOTOB SIBJsIETCS KOJECHAs 0a3a (a He TyCEHHYHas ).
JlaHHOE perieHne 3HaYUTeNIbHO MOBBIIIAET PEMOHTONPUTOTHOCTh po0oTa, Aenas

HCITPAaBJICHUC ITOJIOMKHU 6BICTpBIM 1 JICTKO pCAIIN3yCMBIM IIpU JIFOOBIX YCIIOBHUAX.

Pe3ynbrarom paboThl sBseTcs (YHKIIMOHUPYIOIAs MOIEb podoTa st
pabOTHI B OTIACHBIX JUIS YEJIOBEKa YCJIOBUAX. [ TaBHBIMU OTJIMUHMSIMH [TPOEKTA OT
aHAJIOTUYHBIX €MY SIBJISIFOTCS: KOJI€cHas 06a3a, cucTeMa MUTAHUS Pa3InYHbIX

AIIEKTPUYECKUX CHCTEM OT Pa3HbIX aKKYMYJISITOPOB M MPUMEHEHUE TexHomoruu lidar.
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BBenenue

TexHomoruu poOOTOTEXHUKH XOPOIIO 3apEKOMEHJ0BaIU Ce0s BO MHOTHX
chepax UeETOBEYECKOM JEATENbHOCTH, TO03TOMY O3TO HaINpPaBJICHUE AaAKTHUBHO
pa3BuBaetcs. BHenpenue poO0OTOB B omnpenenéHHbIe TPOIECChl TO3BOJISET MOBBIMIATH

uX 3(PPEKTUBHOCTH U YBEIMUYUBAET O€30MACHOCTH JIOACH.

B moboii  chepe meATETHHOCTH HEBO3MOXHO TIOJHOCTHIO  HM30E€XKATh
Ype3BbIUAMHBIX  CUTYyallMi, MO3TOMY HEOOXOAUMO  pa3BUBaTh  aBapUMHO-
cnacaTtenbHble cIykObl. Kak mokazama mpakTuka, JIydile BCEro C JITOW 3ajadei
CIPABJISIIOTCS. POOOTHI, MOTOMY YTO OHH MO3BOJISIIOT CBECTH YIrpo3y >KU3HU JIIOJEH K
MUHUMYMY U MOTYT IPUMEHATHCA B HEJAOCTYMHBIX JIJIs1 paOOThI YEIOBEKa YCIOBUSX.
[To mamweim IFR, ¢ 2001 roma aBapuitHO-criacatesibHbleé POOOTHI OBLIM YCIHEIIHO
MpUMEHEHBl Uil OOphOBI ¢ mocieAcTBUSAMU 37 KaracTpod U UYpe3BbIYANMHBIX
cutyauuil. BHeapeHue poOOTOB B aBapHilHO-cCIacaTeNIbHbIE CIYKObl 3HAYUTEIHBHO

IMOBLIIIACT UX IMMPOAYKTUBHOCTD, YTO IIO3BOJIICT ITIOBBICHUTD 0e30macHOCTh JIIO,Z[GI;'I.

st pemenust 0003HAYEHHOW TPOOJIEMBI OBLIIO PEIICHO CO3AaTh MOJIEINb
poboTta, 00JaJarOMIEro MOBBIIEHHOW MNPOXOJUMOCTBIO, C KOHCTPYKIIMOHHBIMU

0COOEHHOCTSAMHM, KOTOPbIE MOXKHO ITPUMEHSTH Ha MIPAKTHKE.

OCHOBHBIM 3aKa3uMKOM POOOTOB il oOecrieueHus Oe30MacHOCTH SIBIISETCS
rocynapctBo. [IpoekT pa3zpabarbiBascs 11l CIIy>KO ClaceHHs U APYTUX OpraHu3alui,
CBSI3aHHBIX C Ype3BbIYAHBIMU cuUTyanusMu. [lomp3a pobota Oynmer 3akio4arbesi B
3aMEHE 4YeJIOBEKAa B OMACHBIX JJIsi HETO Mpolieccax U MOBBIIICHUU MPOAYKTUBHOCTU

paboThI SKCTPEHHBIX CITYKO.

Hean:
Coznate Mozienb po0oTa, 00J1aJar0IIEro KOHCTPYKIITMOHHBIMUA OCOOEHHOCTSIMH,

HEOOXOJJMMBIMU ISl pa0OThI B UpE3BbIYANHBIX YCIOBHUSIX.
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3apaumn:

1) UBy4uuTh CyliecTByIOIME aHAIOTH POOOTOB, TPUMEHSIEMBIX B 3TO cepe;

2) Onpenenuts GyHKIUKU OyAyIero poooTa, BELIOpaTh COOTBETCTBYIOIIUE
KOMITOHEHTHI JIJIs1 COOPKH, pacCUnuTaTh KOHCTPYKITHUIO;

3) Cobpatb KOHCTPYKIHIO pOO0TA, MOAKIIOUUTh AJIEKTPOHHBIE KOMITIOHEHTHI,
HaAIMCcaTh MPOrPaMMYy;

4) TIporecTipoBaTh MPOrpaMMy Ha HAJTMYHUE 0aroB, MPOBEPUTH pabOTy podOoTa JIs

BBIABJICHUA KOHCTPYKIIHOHHBIX HCI[Opa6OTOK, HCIIPAaBUTDb HpO6HeMI)I.



Ucropus

[lepBbiM pOOOTOM Ha JUCTAHIIMOHHOM YIIPABJICHUH MOKHO CUMTATh MAIIHUHY,
co37aHHYIO0 B Hadasle XX BEKa, CUTHAJ K KOTOPOM MepenaBayics 1Mo Kademto, OHAKO
0JI00HBIN CITOCO0 Mepenavyn UMeNT MHOTO HEJIOCTaTKOB U HE ABISUICS 2((EKTHUBHBIM,

IMO9TOMY CUCTEMBI JUCTAHIIMOHHOI'O YIIPABJIICHUA aKTHBHO MOACPHHU3UPOBAJINCE.

B 1938 rony - na 6aze tanka T-26 B CCCP cozmamu kommeke TY-TT (puc.
1.1), cocTosimuii U3 IBYyX TAHKOB B Mape, OJIMH U3 KOTOPBIX ObLIT OOBIYHBIM, a JAPYTOM
pob6otom. Oneparop Ha TY (TaHke ympaBieHHs) TepenaBa KOMaHIbl MO0 paguo Ha
TT (teneranky). CucreMa paguornepenay Mo3Bosisiia nepecbuiath 10 20 KOMaH1 Ha
paccrostnun 500—1500 merpoB. DYHKIMOHMPOBAHUE TEJIETAHKA OCYIIECTBIISAIACH

Omarogapsi THEBMATHKE U SJIEKTPOMEXaHUUECKUM pelie.

Puc 1.1



Uctopus ocBoeHHs KocMoca € IMOMOIIbI0 poboTOB Havainack B 1970 ronmy,
IOCJIC BBICAIKHU JUCTAHIIMOHHO YIIPaBIIsieMOro mianetoxonaa “Jlynoxoa-1” (puc. 1.2).
OH npeaHasHadyaycs U WM3YYCHHS OCOOCHHOCTEW JIYHHOM ITOBEPXHOCTH,
PaAMOAKTUBHOTO W PEHTIEHOBCKOTO KOCMHYECKOro u3iaydyeHuss Ha JlyHe,

XUMHUYECKOT0 COCTaBa U CBOWMCTB IPyHTA.

Puc. 1.2

10 wronst 1986 - PobGor «benosiperry (puc. 1.3), pa3paOoTaHHBIA IS
JIMKBHUJIAIUH TIOCJICACTBUI CITy4MBIICHCS YpEe3BBIYAHON CUTYallun OBLI JIOCTABJIEH B
YepHoObL1b. «benosipen» — podoT ¢ OyibJA03epHBIM HOXKOM ISl PACUUCTKU KPOBJIH
peakTopa W PyKOW sl cOopa M YKIAJAKH B KOHTEHHEpPHI TpaUTOBBIX OJOKOB U
APYrUX TMPEIMETOB, BBIOPOIICHHBIX W3 aKTUBHOW 30HBI peakTtopa. VIMEHHO OH

NEePBBIM U3 pOOOTOB HAYAJT JTMKBUJIALIUIO TIOCTEACTBUIN KaTacTpodbl.



Puc. 1.3
Wronpe 1986 - MF-2 «/Ixxokep» (puc. 1.4), 3akymiennsiii y ®PIT, npuobu1 B
UepHoObUIbCKYIO 30HY. OCHOBHOM 3ajadeil «IKokepa» Oblia pabora B 30HE M,
caMOM OmMacHOW 30HE Ha KpBIie BOJMW3M Pa3pyIICHHOTO 4 peakTopa, TIe YPOBHHU

paguaruu gocturaiau 6ojee 10 ThICSY peHTIeH B Yac.

Puc. 1.4



N3y4yeHue CymecTBYIOIIAX AHAJIOTOB

MooOuabHbIi podoToTexHnYeckuii kommieke MPK-25

“Ky3neunk” (puc. 2.1)

PoGor mpeaHazHaueH s OOHaApyXKEHUs, paclo3HaBaHUs, Nepeaadu
uH(poOpMaIuu O MpeaMeTax, MOAO03PEBAaEMbIX HAa HAJMYHE B3PHIBHOIO YCTpPOMCTBA,
BeJieHue OopbObl C TEpPpOPU3MOM, MPOBEJACHUE PATUAMOHHON  pa3BeNKH,
JUKBUJALUNANA TOCIHEACTBUM aBapuid HAa MNPEANPHUATUAX ATOMHOM WU XUMHYECKOH
npoMmbiniuieHHOCTH.  Kommieke MPK-25  “Kysneuuk™ cnocoben paboraTh B

CTECHEHHBIX, TPYAHOIOCTYITHBIX YCIIOBHUSIX.



MPK “Kanurtan” (puc. 2.2)

Puc. 2.2

Kommnexke «KAIIMTAH» - camas nepemoBas pazpaborka [IHUW PTK B
TUHENKEe ManorabapuTHBIX POOOTOTEXHUYECKHX IUIATHOPM, MO CBOMM TaKTHKO-
TEXHUYECKUM  XapaKTepUCTHKaM HE YCTymaromias Jy4IlUM 3apyOeKHBIM U
OTE4YECTBEHHBIM aHaJioram.
«KAIIMTAH» npeana3zHayeH Ay MPOBEACHUSI pa3BelbIBATEIbHbBIX, JOCMOTPOBBIX,
B3PBIBOTEXHUYECKHUX OIEpaliii B COCTaBe CIEUUAIbHBIX MOApa3/IeICHUN pa3InyHbIX

CITy’k0 1 BEIOMCTB.

OcHoBolt KOMILIEKCa «KAITUTAH» SABJISAETCS YHUBEpCaIbHAas
poOoTu3upoBaHHas 1iargopmMa Ha ©0a3e TYCEHMYHOrO IIACCH MOBBIIICHHON
npoxoauMocTi. OpUruHagbHash KOHCTPYKIMS IIACCH C HCMOJb30BAHUEM JBYX Map
AKTUBHBIX TPHUBOJIHBIX PpPHIYAroB IMO3BOJSET TIaTdhopMe JErkKo Mpeo10ieBaTh
pa3inyYHbIe TPEMSATCTBUS — IITyOOKUH CHETr M BBICOKYIO TPaBy, 3aBaJIbl, JIECTHUYHBIC

Mapm, KpPYTbIC CKIOHBLI, HCIM MW YCTYIbI. HaJIC)KHaH N HCIPUXOTJIMBAsA B
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JKCIUTyaTanuu, 6a3oBas miatdopma KoMmIuiekca crocoOHa paboTaTh 10 6 4acoB Ha
OJTHOM 3apsijiec aKKyMyJisiTopa W oO0ecnedyuBaeT JallbHOCTh JHMCTAHIIMOHHOTO

ynpasieHus 10 1200 meTpos.

BoeBoii podoTusnpoBanHbiii kommieke ""Hepexra'" (puc. 2.3)

Puc. 2.3

Bboesoit pobor "Hepexrta" — 3T0 rpymmna poOOTH3UPOBAHHBIX KOMILJIEKCOB,

00BEAMHEHHBIX €AMHONW CUCTEMOH YIpaBleHUs, TOIYUMHEHHON YEJIOBEKY-0NepaTropy.

Po6otusupoBannass tiargopma ¢ OOEBBIM MOIYJIEM YIPaBISETCS W3
KOMAaH/THOTO IIYHKTa, KOTOPbI MOXHO Pa3MECTUTh I'ZIE YTOJHO, JAXE B OTACIBHOM

OpoHeTpaHCIIOPTEPE WIIM Ha CTAIMOHAPHOM TOYKE.

11



Bboesoit pobor "Hepexra", kak miargopMa mpenHazHadeH AJisi MPOBEICHUS
pa3BeAbIBATEIbHBIX OIEpalldii, KOPPEKTUPOBKA OTHS MO MO3ULMSAM MPOTHUBHHUKA,

6BICTpOfI JOCTaBKH 60€HpI/IHaCOB N CHApPAXKCHUA B I'OPAINC TOUKH.

MoouabHbiii PTK pa3Beaku JIErkoro KJjiacca u

noxaporymenuss MPK-PII (puc. 2.4)

Puc. 2.4

MPK-PIT obGopymoBaH cuCTEMOW BHICOHAOIIOMCHUS, KOTOpas ITO3BOJIACT
OTepaTopy, HaXOIACh Ha 0€30MaCHOM PACCTOSHUM OT odara rnokapa Ui oObeKTa, Ha
KOTOPOM TIPOM30IIIa YPE3BhIUAWHAS CHTYAIUs, YIPABIATh POOOTOM B KPHUTHUHBIX

YCIIOBUSIX, OCYIIECTBIIATH Pa3BE/IKY, BECTH aBaApUMHO-CIacaTeIbHbIC PAOOTHI.

12



PTK pasmunupoBanuss MV-4 (puc. 2.5)

Puc. 2.5

OcHOBHOE IpeHa3HaYEHUE KOMILJIEKCA COCTOUT B ITPEIBAPUTEIILHON
MIPOBEPKE MECTHOCTH Ha HAIWUKE OOEBBIX CHApPS0B, MHUH, a TAK)KE OUUCTKA OT
PacCTUTEIBHOCTH U 3aBAIOB. C €ro MoMoIIbIO ITPOJAEIBIBAIOT IPOXObI IS ITPOe3aa
MOKapHON TEXHUKU U PaOOTHI CIIEHUATMCTOB YPE3BBIYANMHBIX MMOAPA3IEICHUMN.
Hcnonb3yercst aBTOHOMHBIN pOOOT U U1t OOpYIICHHS] HEYCTOMYUBBIX COOPYKEHUIM

nocye MPUPOAHBIX KaTacTpod.

13



Co31aHue KOHCTPYKIIUHU

HUcnoab3yemoe o0opyaoBaHue

IIpn co3manuu mpoekTa OBLIO KCIOJIB30BAHO ClIeAyIollee 00O0pyIOBaHHE:

Jpenb, NasibHas CTaHIUs, KJIEH-TTUCTOJIET, HOYTOYK.

OC00eHHOCTH KOHCTPYKIMH

Konéca pobora umeror amamerp ~210 MM, dTro obecmeumBaeT JOPOKHBIN
MpoCcBET 75 MM, TO3BOJSIOIIMK Tepee3karb. Vcmonmp30BaHHE OTUX KOJEC
obecrieunBaeT pobOTy ckopocTh 1m0 4-5 kM/4 (pacuér Nel). PoGor mmeer dopmy,
NPUOIIKEHHYIO K KBaJpaTy, 4TOObI OH MOT XOPOIIIO TTOBOPAUYUBATHCS, HAXOSICh Ha
MPENATCTBUSAX U MPOUYMX Yy4dacTKaX, MEIIAINIUX COBEpIICHHWIO MaHEBpOB. JlaHHas
XOJI0Basl 4acTh 00JIaJlaeT BHITOAHO PACIONIOKEHHBIM IIEHTPOM Macc. 3a CUéT 3TOro,
poOOT MOXET BO3BpallaThbCs B HMCXOJHOE IMOJIOXKEHUE TOCHE HakJIoHAa 110 165 °u

Croco0eH IpeononeBarh HAKIOHKI 10 40° Ha pOBHOM MOBEPXHOCTH.
Pacuér Nel
Hwxe npuBeieHbl M3BECTHBIC JaHHBIC U MOSICHEHUS K 0003HAYCHUSM.
V,; = 100 06./MHH — CKOPOCTh MOTOpPa B 000pOTaX 3a MUHYTY
=~ 3,14 - koHCTaHTa
d. =210 MM — nuameTp KoJjeca

V, - ? — ckopocTb poboTa

Penienue

14



V,=d, *1*V,

V, =210 mm * 3,14 * 110 o6/mun = 72534 mm/mun = 4,35204 xm/4 = 4,4 xm/4

Xo0Bas 4acTh, C MOAKIIOUEHHOM JIEKTPOHUKOM (puc. 3.1).

Puc. 3.1

15



Ueptexu xonoBoi yactu: yepTéx Nel — Buj cBepxy, ueptéx Ne2 — Buj c3aau

(ciepenn).
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Jeraau

PoGotr cobpan u3 pgeraneit koHcTpyktopa “Tetrix”. Kapakac cocrout wu3
METAUTHYECKUX OaJIOK JJI BBITOJTHEHUS OMOPHOM (KpEIUIeHHE MOTOPOB M IPOYHUX
KOMITOHEHTOB) M 3alIUTHOM (3alyMTa SJEKTPOHHBIX KOMIIOHEHTOB M CIOCOOHOCTH
IPOTUBOICMCTBOBATh HArpy3KaMu INMpH dKciuTyaranuu) Gyaknuii. K Hemy kpenurcs
nepeBsiHHas Jocka. OHa BBIMOJHSAET (QYHKIUIO KPEIUICHUS MJIsS DJIEKTPOHHBIX
KOMIIOHEHTOB H 3allUThl HMX OT 3aMbIKaHMs, TaK Kak JEepeBo oOJyamaer
TUAJIEKTPUUECKUM CBOWMCTBOM. Haj kapkacom po0OoTa pacroiokeHa MIIACTUHA U3
OprcTeKya, HeoOXOoauMasi NJisi 3allUThl AJICKTPOHUKH OT TOBPEKIACHUN CBEPXY H

KpEIUIeHUsI K HeH uapa.

JJIEKTPOHHUKA po00TAa
[Ipn co3maHuy ANEKTPOHUKH poOOTa OBUIM 3aJCHCTBOBAHBI CIEAYIOIINE

KOMIIOHEHTHI: Tiata Arduino Mega2560 (puc. 4.2), npaiiBepsl MoTopoB L298N x2
(puc. 4.1), motops! “Tetrix” x4 (puc. 4.3), akkymynsaTopsl “ZeePower” x2 (puc. 4.4),
NajJbYUKOBBIC aKKymMynsaTopel (puc. 4.5), maketHas 1uiata (puc. 4.6), nyasT U
npuémauk PS2 (puc. 4.7), Rplidar A1 (puc. 4.8), cepBOMOTOPHI ¢ YIJIOM TTOBOPOTA

180° u kpytsmmm momenToM 2 Hm x2 (puc. 4.9), moBepOaHK.

JIBa akkymyisitopa “ZeePower” éMKoCThIO Mo 5,2 AdY OTBEYarOT 3a MUTaHUE
MOTOpPOB, 00ECIECUMBAMINNX TEPENBIKEHNUE poOOTa. MOTOPHI MOAKIIOYEHBI Yepes
npaiiBepa L298N, crpynmupoBano mo crtopoHam poOora. YUepe3 NaTbUMKOBBIC
aKKyMyJISITOpbI 3alMTaHa IUlaTa W TONKIIOYEHHBIE K Hel ycrpoiictBa. OOMeH
TAHHBIMU MEXIy IJIaTOM W NMPUEMHUKOM CHUTHAlAa ¢ MyiabTa peanu3oBad mo SPI
(Serial Peripheral Interface) crammapty. DTo ob0ecrneunBaeT OBICTPBI OOMCH
nakeTaMu MHGOPMAIMK B PEXKUME TOJHOTO Ayriekca Ha pacctosiHuu 30 — 35 m. Tak
KaK CEpBOMOTOPBI TIOTPEOJITFOT MHOTO 3JIEKTPUYECTBA, TO OHU IMUTAIOTCS OTACIBHO,
oT nmoBepOanka. Ha MakeTHOI Tu1aTe yCTaHOBIIEHBI KOHJAEHCATOPHI EMKOCTHIO 1m0 220

MK®D KaXIbpIM 171 CrilaXUBaHUS NoMeX. Ha KaxIplid CEpBOMOTOpP YCTAHOBJIEHO 10
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ABa KOHICHCATOpPaA, COCAHMHCHHBIX IIapaJIJICIBHO, YTOOBI EMKOCTHU CYMMUPOBAJIUCH

(ob6mrast émkocTh nonydaercs 440 MxD).

Pa3nenenne WCTOYHMKOB THTAaHHUS TIO3BOJISET pPACHOJOXKHTh UX Oonee
IPaMOTHO JJIs1 TOTO, YTOOBI IIEHTP MAaCC MPUXOUIICS Ha HauboJiee BBITOJHYIO TOUKY
(ueHTp poOoTa ¢ HEOONBIIUM CMEIICHUEM BMEPEN) U DKOHOMUTH PECYpPCHI 3a CUET
TOTO, YTO Pa3HbIE KOMIIOHEHTHI 00J1a/Ial0T Pa3HBIM MOTPEOICHUEM DIICKTPUUYECTBA U
paboTarT OT pa3HOro HanmpsHKeHUs. briaromaps 3Tomy pemieHuro, 3amnac xoja pooora

coctraBisier 11,44 km (pacuér No2).

Mortopsl «Tetrix» obmagaroT kpyrsimuM MoMeHToM 4,9 Hwm, uro mo3BomsieT
peoioyIeBaTh PoOOTY MPENSATCTBUS BBICOTOM, OIpaHMYEHHOM TOJNBKO IUAMETPOM
konéc. B xome wucneiTaHuMN OBLIO BBISICHEHO, YTO JTa BBICOTA paBHAETCA

npuom3uTeasHo 100-140 mm.

Kpyrsmunii  momeHT cepBomoTropoB 2 Hwm  mo3Boisier  MOgHUMAaTh

MaHUITYJIITOPOM Tpy3bl Maccoit 10 1,25 kr (pacy€r Ne3).

B cBs3M ¢ HEZOCTAaTKOM pECcypcoB B KadyeCTBE KaMepbl HCIIOJIb3YeTCs
KBagpokontep «Syma». W3o0OpaxkeHue mnepenaércs Ha TelleOH WM JIPyroe

ycrpoiicTBo B mporpamme «CX 10WIFI».

Pacuér Ne2
Hwxe npuBeneHbl M3BECTHBIC JaHHBIC U MOSICHEHUS K 0003HAYCHUSIM.
C. = 5,2 Ad — EMKOCTh aKKyMYJIsITOpa
U, = 12 B — HanpsbKeHUe akKyMyJisiTopa
U, = 12 B — HanpsikeHue nuTaHus apaiBepa
|, =2 A — TOK, mOTpeOIsieMbIil npaiiBepoM

V = 4,4 xm/4 — ckopocTh poOoTa (paccuyuTaHa paHHER)
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t — BpeMst pabOThI CUCTEMBI XOJI0OBOM YacTH
S - ? — 3amac xoza
Pemenne

Tak Kak cucTema IOAKIIOYEHUE MOTOPOB Pa3IBOCHA, TO €CTh JBa
AKKyMYJIATOpA MTOAKIIOUEHBI K Pa3HbIM JApalBepaM, KOTOPbIE OTBEYAIOT 3a Pa3HbIC
MOTOpBI, U1 IPU 3TOM CUCTEMBI UAEHTUYHBI, TO HArPYy3Ka pacrpeacisaeTcs
pPaBHOMEPHO, CJIEOBATENIBHO, TOCTATOYHO PACCMOTPETh XOTS OBl OIHY U3 3TUX

COCTaBJISIONIMX X010BOM yacT. Haitném BpeMst paboThI Mo creayromiei popmyse.
t=(Ca*U) / (U, *1)
t=052Au*12B)/(12B*2A)=2,64
S=V*t

S=44xm/Ma*2,6u=1144 xkm

Pacuér Ne3
Hwxe npuBeneHbl U3BECTHBIC TAaHHBIC U MOSACHEHUS K 0003HAUCHUSIM.
T =2 Hm — KpyTs1uii MOMEHT CEpBOMOTOPA

I,= 0,145 M — paccTosiHEE OT CEpBOMOTOpA JI0 TOUYKH KacaHHUs C IPY30M Ha

3axBaTe
I, = 0,065 M — paccTosiHEE OT OJTHOTO CEPBOMOTOPA J0 APYTrOro CEPBOMOTOPA
m. = 0,35 kr — Macca cepBoMOTOpa
g=9.8 m/c? — YCKOPEHHE CBOOOTHOTO TIaCHHUS
m, - ? — Macca rpysa

Pentenue
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3anuiieM IIpaBHUIJIIO MOMCHTOB OTHOCHUTCIIbHO CCPBOMOTOPA, OTBCUAIOIICTO 3a

l'IOII;T;éM MaHI/IHYJIﬂTopa.
t=l*m.*g+lL*m*g
m.=(t-li*m.*g)/(l,*09)

m, = (2 Hm — 0,22295 Hwm) / (1,421 m%/c®) = 1,25... kr ~ 1,25 kr

Puc. 4.1 Puc. 4.2

Puc. 4.3 Puc. 4.4
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Puc. 4.5 Puc. 4.6

Puc. 4.7 Puc. 4.8

Puc. 4.9
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Hanucanue nporpaMmbl

Jloruka padorbl

Po6Gotr ympasmnsiercst mpu momornu mynbra or PS2. [{ns peanuzanuu B Koje
ucnosib3oBaHa oudmorexka <PS2X lib.h>. [Ipu nepenBrmxeHUM IKONCTUKOB MO OCH
OpAMHAT BKJIIOYAIOTCS MOTOpPBI po0OTa, COOTBETCTBYIOIIME CTOPOHE OAHOTO W3
JUKOWCTHUKOB, B  ONPENCICHHOM HANpPAaBIEHHMHM M CO CKOPOCTBIO, MPSIMO
MPOIOPIIMOHATILHO 3aBUCsIIEH OT 3HadueHuss ocu y. Haxarwe knomok “O” m “X”
oTBe4aroT 3a pabory nunaapa, “O” - BkimodeHue, ‘X’ - BbIKIOYeHUE. KHOIKWH,
pacroJIO)KEHHbIE CJieBa Ha JHKOMCTUKE, BBINOJHAIOT (YHKIMIO YIIpPaBJIEHUS
MaHUIyIATOpoM. CTpernka BBEpX - MOABEM, CTpEJIKa BHU3 — IEPEMEIIECHUE BHU3

3axBara. CTpeJ'IKa BIIPpABO - CKAaTHC MAHUITYJIATOPA, CTPCJIKA BJICBO - PA3KaTHC.

DdparMeHThI KOJa

HOI[KJ'IIOLIGHI/IG 6I/I6J'II/IOT€K, HHUOUAJIN3alusa IICPCMCHHBIX, CO3JaHUC U

HACTpOIKa KJlacca MyJibTa yIrpaBlieHue, BbIOOp 00/1a MOHUTOpaA mopTa (puc. 5.1).

Puc. 5.1
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AKTHUBaIIUS CUWTHIBAHUS 3HAYCHUU C IMYNIbTa, MPHUCBOCHHUE CIUCKY 3HAUYCHUHN
MOJIO)KEHUM JTPKOMCTUKOB, pacy€T CKOPOCTH MOTOPOB IO COCTABJICHHOW (QopMmylie u
MPUCBOEHUE OTUX 3HaueHWil mnepemeHHbIM speedl u speedr, ycTaHoBieHuUe

HEOOXOIUMBIX COCTOSIHHI MOTOpOB (pHc. 5.2, 5.3).

(12, peedl) ;
peedl) ;

Puc. 5.2
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Puc. 5.3

Kon ns pabotel ¢ mumapom (puc. 5.4).

f {15 oK(lidar.waitPointii}b) |
distance lidar.getCurrentPoint () .distance;
it oangle lidar.getCurrentPolnt [) . angle:

Sarial.| tlni{distance):
Serial.printlodangle);
Sardal.| tlndk:

1 Ee {RPLIDAR_MOTOR, Dk
rplidar response device info € infof
!|IH_|:JF:|:I'id.'.n'.njrﬂ)n‘."innInfn(inf.‘.. BO0kY) I
lidar.start3cam() s
IWrite (RFLIDAR_MOTOR, X55) 1

Puc. 54
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Ta6J'II/II_[a 1 - PacxoJbl Ha pCaJInN3alluIO IIPOCKTA.

IKOHOMHUUYECCKAS YaACTh

Ne HasBanune Kom-Bo mt. CrounmocTs 3a CymMmapHas
JeTanu eIMHULLY, pYO. CTOMMOCTb
Jlerammn
1. Hetanm - - ~18000
KOHCTPYKTOpa
“Tetrix”
2. JepeBsiHHas 1 ~350 ~350
J0CKa
3. [Tnactuna u3 1 ~450 ~450
oprcreksia
4, Konéca s 4 ~2500 ~10000
RC moneneit
DNEeKTPOHHBIE KOMITOHEHTHI
5. Arduino 1 ~1200 ~1200
Mega2560
6. JpaiiBephl 2 ~220 ~440
MOTOpPOB
L298N
7. MOTOPHI 4 ~2700 ~10800
“Tetrix”
8. AKKyMYJISITOP 2 ~3800 ~7600
bl “ZeePower”
Q. MaTbYHKOBBIC 6 ~200 ~1200
aAKKyMYJISITOD

bI
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10. MaKeTHast 1 ~120 ~120
mara
11. MyJbT U 1 ~1100 ~1100
IIPUEMHUK
PS2
12. Rplidar Al 1 ~10000 ~10000
13. CepBoMOTOpBI 2 ~1600 ~3200
(20xr)
14, [ToBepbank 1 ~1200 ~1200
15. KBamgpokonTep 1 ~2500 ~2500
Syma
J1oTIOTHUTENIbHBIE PACXOIbI
16. [TpoBona - - ~300
17. Brixrouarenu 2 100 ~200
18. N3onenta - - ~120
19. [lracTukoBbIe - - ~150
XOMYTBI
20. OnoBo, - - ~150
KaHU(OIb U
MasIbHBIN
(broc
21. Crepxuu aJis 3 ~18 ~54
KJICH-
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IIHUCTOJICTA

Uror: ~69134 py6.
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Pe3yiabTaT npoekra

B pesynbraTe paboThl Haj poOOTOM OBLIH BBITIOJIHEHBI BCE 33/Ia4H U 11EJTh
MpoeKTa, coOpaHa 1 3amporpaMMupoBaHa Moaens (puc. 6.1, 6.2, 6.3) pobora ¢
MOBBIIIICHHOHN TIPOXOUMOCTBIO, 00JIaIar0IIast KOHCTPYKIIMOHHBIMA OCOOCHHOCTSIMHU

poOoTOB-CIIacaTenei.

B xoz1e pa®oTel Hag MPOEKTOM OBLIO BRISICHEHO, YTO KOJIECHAs 0a3a MOJIHOCTHIO
OIIpaBJIBIBACT CBOE MPUMEHEHHE, TaK KaK 00CCIIEYUBALT MPOXOIUMOCTD,
COpa3MEpHYIO C TYCEHUYHOM, HO IIPH 3TOM T'opa3fio MpoIie B 00CITy)KHBaHUH.
HoBoBBeneHneM, 10 CPaBHEHHIO C CYIIECTBYIOIIMMHE aHAJIOTaMH SIBJIICTCSI CUCTEMa
lidar. Ona 3HauMTENBHO pacmupseT GYHKIUOHAT poOOTa U B OYAYIIIEM ITO3BOJIUT

YIIPOCTHUTH YIPABJICHUE, 32 CUET COCTABICHUS U repenadn 2d KapThl OKPYKEHUSI.

Puc. 6.1
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Puc. 6.2

Puc. 6.3
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DyHkuuu podora
Po6ot criocoOGeH BhIMOMHAT CAeAYOMNe (PYHKIIMU:

1) TIpeomoseHue npensTCTBUR

2) IlepemerieHue rpy30B

3) BeInosnHeHHe CUTYaTHBHBIX 33]1a4 MAaHUITYJIATOPOM
4) Pa3Benka MECTHOCTH C ITOMOIIBIO KaMepPhbl

5) CkanupoBanue mectHoctu lidar-om

XapakTepucTuku podora
PoboTt obnagaer caenyrommuMu XapakTepuCcTUKaMU:

1) Macca — 7,5 kr

2) Ckopoctb — 4 - 5 km/4

3) 3amac xoma — 11,44 km

4) HNampHOCTH yrpaBieHus — 30 — 35 m

5) Macca none3Hoit Harpy3ku ¢akTuueckas — 5 - 10 kr

6) Macca moyie3HOl Harpy3ku MakcuMaibHas — 15 — 20 kr

7) TlogpéMHast MaHUITYJIATOPOM Macca — 1,25 kr
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IlepcnnekTUBBI MPOEKTA

B KpaTKoCpouHOM TMEpPCHEKTUBE IUIAHUPYETCS JT00ABUTh  BO3IYIIHOE
OXJIQXIEHUE U1 APABEPOB MOTOPOB, TAK KaK IPU JUIMTEIBHOM MCIOJIB30BAHUU OHU
MOTYT MeperpeBarbcsi, YCTAHOBUTh MPOTUBOTYMAHHbIE (DOHAPU, W3MEHUTDH JIOTUKY
paboOThl KaMepbl M yAyYUIUTh CUCTEMY Ui yHOajd€HHOro yrpapieHus. B
JOJTOCPOYHOM TMepcrneKkTuBe OyneT aopabarbiBaThCs MporpamMma Jugapa JUis
BO3MOYKHOCTH MOJEIIMPOBAHMS U BOCIIPOU3BEICHUS KapThl MECTHOCTH U YIIYYIIAThCS

MAaHUITYJISATOP, JJI1 BO3BMOKXHOCTHU BBITIOJIHCHH A OOJIBIIETO CIICKTpa 3aj1a4.

Buneo pabotsl mpoekTa:

https://youtu.be/In32pJ2z1v8
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https://youtu.be/In32pJ2z1v8

HUcnoab3yemas aureparypa

https://ru.wikipedia.org/wiki/JIyaoxom-1

https://ru.wikipedia.org/wiki/Teneradak

https://pikabu.ru/story/robotyilikvidatoryi v chernobyile 8244260

http://www.bnti.ru/des.asp?itm=2416&tbl=02.01.02.02.

https://rtc.ru/solution/kapitan/

https://vpk.name/library/f/nerehta-rtk.html

https://fireman.club/stat yi-polzovateley/robototehnicheskie-kompleksyi-mchs-

osnovnyie-modeli-opisanie-i-tth/

https://wiki.iarduino.ru/page/DualShock-arduino/

https://mevihub.com/rplidar-al-laser-scanner-with-arduino/
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https://ru.wikipedia.org/wiki/Луноход-1
https://ru.wikipedia.org/wiki/Телетанк
https://pikabu.ru/story/robotyilikvidatoryi_v_chernobyile_8244260
http://www.bnti.ru/des.asp?itm=2416&tbl=02.01.02.02
https://rtc.ru/solution/kapitan/
https://vpk.name/library/f/nerehta-rtk.html
https://wiki.iarduino.ru/page/DualShock-arduino/
https://mevihub.com/rplidar-a1-laser-scanner-with-arduino/

