BCEPOCCHUMCKAS OJIMMIIUAJIA IIKOJBbHUKOB IO TEXHOJIOT UM
PETMOHAJIbHBIN 3TAII
TEOPETUYECKHWM TYP

10 kiacc, BapuaHT 2

Ipoduas «PodoToTexHnka»

YBaxkaeMblil YYACTHUK OJTMMIIMAIbI!

BaM npeicTOUT BBIIOJHUTG TEOPETUYECKUE U TECTOBBIE 3aJaHMSL.
Bpems BbInoaHEHMS 3a1aHUH TEOPETUUECKOT0 Typa 2 akajgeMuueckux vaca (90 MUHYT).
BeinosnHenne TeCToBbIX 3a1aHui 11€1ec000pa3HO OPraHU30BaTh CIIEIYIOLUM 00pa3oM:

— HE cllenla, BHUMATENbHO IPOYUTANTE TECTOBOE 3a1AHUE;

— OIpeAenuTe, KaKoi U3 NpeyIoKeHHbIX BAPUAHTOB OTBETA HanboJsiee BEPHBIN U MOJIHBIH;

— HanumuTe OyKBY, COOTBETCTBYIOUIYIO BEIOpaHHOMY Bamu oTBerty;

— MPOJOJDKaNTe, TAKUM 00pa3oM, paboTy 0 3aBEPIICHHS BHITOJIHEHHS TECTOBBIX 33/1aHUH;

— II0CJIE BBIIIOJIHEHHSI BCEX IPEJIOKECHHBIX 3aJaHUH eIle pa3 yA0CTOBEPhTECH B IIPABUIIBHOCTH
BalllMX OTBETOB;

— eciM noTpedyeTcs KOppeKTUpOBKa BbIOpaHHOrOo Bamu BapuaHTa OTBeTa, TO HENPAaBUIbHBIN
BapHaHT OTBETA 3aU€PKHUTE KPECTUKOM, U PSAJIOM HAIIUIIUTE HOBBIM.

Beinmonnenne Tteopernyeckux (MUCBMEHHBIX, TBOPYECKMX) 3a/JaHUil 1ie1ecoo0pa3zHo
OpraHM30BaTh CIEIYIOUINM 00pa3oM:

— HE CIellla, BAUMATEIbHO IPOYUTANTE 3aJaHUE U ONPEENINTe, Hanubosee BEpHbIN U MOJHBIN
OTBET;

— OTBeyas Ha TEOpeTHYECKUil Bompoc, obaymaiite u chopMyaupyHTe KOHKPETHBIH OTBET
TOJIBKO Ha IIOCTABJICHHBIN BOIIPOC;

— ecnu BBl BIMONHSAETE 3aJaHMe, CBS3aHHOE C 3alOJHEHHMEM TAONUIBI WM CXEMBI, He
cTapalTech JeTaM3UPOBaTh NH(OPMAIINIO, BIUCHIBAWTE TOIBKO T€ CBEJICHUS WU ITaHHBIE, KOTOPbIE
yKa3aHbl B BOIIPOCE;

— oco0oe BHUMaHMe 00paTHUTe Ha 3aJJaHMsl, B BBIIOJHEHUH KOTOPBIX TpeOyeTcs Bbpa3uTh Baie
MHEHHUE C Y4YETOM aHajlu3a CUTyallud WM IMOCTaBJIEHHOM mpoOsiembl. BHUMATeIbHO M BIyMUYHBO
OIIpeJIeJIUTE CMBICA BOMNPOCAa M JIOTMKY OTBeTa (IOCIEJOBATENbHOCTh M TOYHOCTh M3JIOKEHHS).
OTBeuas Ha BOIPOC, ITpearaiiTe CBOM BapUaHT pelIeHUs TPOOJIEMBbI, IPU 3TOM OTBET JOJIKEH ObITh
KpaTKUM, HO COJepkKaTh HEOOXOIMMYIO0 HH(POPMALIUIO;

— TIOCJIE BBINOJIHEHMS BCEX MPEAIOKEHHBIX 3a/1aHUH €11IE pa3 yI0CTOBEPHTECH B IPABUIILHOCTH
BbIOpaHHBIX BaMu OTBETOB U pelIeHUH.

IIpenymnpexnaem Bac, 4yro:

— TIpH OIIEHKE TECTOBBIX 3aJlaHUM, I7Ie HEOOXOAMMO ONPEAETUTh OJUH MPaBMIbHBIA oTBET, O
0aJJIOB BBICTABIIETCS 32 HEBEPHBIM OTBET U B Cllyyae, €CIM YYaCTHHUKOM OTMEUYEHBbI HECKOJIbKO
OTBETOB (B TOM YHCJI€ IPAaBUIbHBIN), UJIH BCE OTBETHI;

— TIIpH OLICHKE TECTOBBIX 33JaHUH, Iie HE0OXOAUMO ONpEAETUTh BCEe NMpaBUIIbHBIE OTBETHI, 0
0aJIOB BBICTABJISIETCS, €CJIM YYaCTHUKOM OTMEUYEHbl HEBEPHBIE OTBETHI, OOJbIlee KOJIUYECTBO
OTBETOB, YeM MPEAYCMOTPEHO B 33JJaHUHU (B TOM YHCIIE IPABUIbHBIE OTBETHI) UM BCE OTBETHI.

3ajaHre TEOPETUYECKOIO Typa CUMTAETCS BBINOJHEHHBIM, €ciau Bbl BOBpems chaere ero
YJIeHaM >KIOpH.

MakcuMaJIbHas OlleHKA — 25 0aJ1J10B.



O01mas yacrthb
1. Brmmwre B KJIETOYKH OJJaHKAa OTBETOB TEPMHH, COOTBETCTBYIOIIHMHA JTaHHOMY
BBICKA3bIBaHUIO. «OJTO YHUBEpPCAJbHAs TCEXHOJIOTHS IIEpeayd OIbITa, 3HAHHM,
(GbopMUpOBaHHS HABHIKOB, KOMIIETCHIIMH, METAaKOMIIETCHIIMH W IIEHHOCTEH depes
HeopmanpbHOE B3aMMooOoTramiaroIiee OOIMIEHHE, OCHOBAHHOEC HA JIOBEpUU U
MapTHEPCTBEY.

2. CooTHecuTe YyCIOBHBIE rpadudeckue OOO3HAUCHHUS Marepuaisa ¢ Uux

Ha3BaHUSIMH.
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a. METaJUIbl U TBEPABIC CILJIABBI

0. npeBecuHa

B. HEMETaNIMYECKHUE MaTepHaIbl

I. CTEKIIO

I. KHUJIKOCTb

3. KaxmoMy a51eMeHTy 3JIEKTPUUECKON 1IETH MTPUCBOEH €IMHBINA MEXKTYHAPOIHBIN
OYKBEHHBIN KOJI, KOTOPBIM YKa3bIBAIOT PSAJIOM C 3JIEMEHTOM Ha 3JIEKTPOTEXHUUYECKUX
cxemax, a Takke Ha caMoM »sjemeHTe. Kakoil OyKBEHHBIM KOJ COOTBETCTBYET
BhIKITIOUatenio? B oTBeTe ykaxuTe OyKBy.
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4. Jloxon oTKpsITOrO akiuonepHoro oomectsa (OAQO) 3a TeKyuuil roji COCTaBUI
50 muH. pyOnei, a uznepxku — 32 muH. pyoseit. Ha coOpanuu akiimoHepoB ObLIO
pElIeHo BBIIATUTh 1o auBuaeHaaM 40% ot npubbun npeanpustusi. CKOJIbKO AEHET
MOJYYUT rpaxkaaHuH A, Bnaaerommii 7 % axkuuit OAQO?

5. Kak HaspIBalOTCSI  T€HETHMYECKH  MOAU(PUIMPOBAHHBIE  PACTEHUS  C
JOTIOJTHUTENBHO JOOABIEHHBIMU T€HAMU JIPYTUX OPTraHU3MOB?



CnenuajinbHaf 9acTh

6. PoGor uccnegyer nabupunt. Ha mepBoM »Tame OH MPOXOAMUT MO HEMY IO
OpaBUJly NpPaBOM PYKM M OCTAHABIMBACTCA B MCXOJHOW KIETKE B CTapTOBOM
MTOJIOKEHUU. 3aTE€M C MTOMOIIBIO AJITOPUTMA BOJTHOBOM TPACCUPOBKU POOOT HAXOIMT
KpaT4yallliid MyTh MO MOCEIIEHHBIM KIIETKaM JI0 KIETKH, KOTOPYIO OH €I1I€ HE IMTOCETHUII,
U eneT K Hel. Ecim Takas kjeTka HE OJHA, TO TMEPBOM BBIOMPACTCS KIIETKA C
ommkaimeit koopauHaTord Y (10 BEPTHKAIM), 3aTeM X (Hadajao KOOPAWHAT B JICBOM
HUKHEM yrity). Oka3aBiIuCh B HEH, poOOT e/leT KpaT4allliuM MyTeM JI0 CIeayrolen
HEMOCEIICHHON KIJIETKU U Tak janee. [loceTuB Bce kieTku, poOOT BO3BpalaeTcsl Ha
CTapT KpaTYauIlIuM ITyTEM.

Pucynok 1. JITabupuHT.

6.1. Ykaxkutre TmOCIeI0BaTENIbHOCTh KOOPJAWHAT KIJIETOK, KOTOpble HE ObUIH
MOCEIICHBl METOJOM TMPaBOW PYKH, B TOPSAAKE HMX ITOCEHICHUS METOJI0M
BOJIHOBOM TpaccupoBKkH. KieTku HyMepyroTcs ¢ HyJs. 3aluIliuTe BCE TMaphl
YyHcell MOJPA uepes 3anaryro, Hanpumep: 1,2,1,3,4,4

6.2.0npenenure AMMHY Bcero MyTH (B KIETKax), MPOHACHHOTO pPOOOTOM IO
aITOPUTMY C BOJIHOBOM TPAaCCHUPOBKOH (3a MCKIIOUEHUEM IpaBUiia MPaBoOn
PYKH). YUUTBIBAUTE TOJIBKO MEPEXO/bI U3 KIETKH B KIIETKY.

7. Buts coOpayn aBTOMAaTHYECKUH JIa3epHBIN yKa3aTeldb, COCTOSIIIMA W3 JBYX
OIMHAKOBBIX IIAroBbIX nBurarened. OAWH [OBUTAaTeNb BpallaeT Jia3ep B
TOPU30HTAIBHOM IIJIOCKOCTH, BTOPOM B BEPTUKAIBHOM. 3a TOPU3OHTAIBHOE
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nepeMenieHue orseyaer Mortop A, 3a BeptukainbHoe Motop b. lns ynpasieHus
neuratensimu NEMA 17 ¢ marom 1.8 rpagyca Buts ucnonbs3oBan npaiisep A4988 (cm
Ha3HAYEHHE KOHTAKTOB).

JIns TecTUpOBaHMs CBOEH YCTaHOBKM OH HAapHCOBAJI HA CTEHE CETKY 23 X 17 sAueexk.
Pa3mep kaxnoi ssueiiku 10 x 10 cm.

Slueliku onpenenstoTcsl HECKOJIbKUMU criocobamu. Hymepanus siueexk HaunHaercs ¢ 1
C HWXKHETO JIEBOTO yIJa M IPOJOJDKAETCA IO TOPU30HTaNM. Taxkke KOOpAUHATHI
KaXJIOW SYEHKH XpaHATCS B JBYMEPHOM MaccuBe. Hadano KoopauHAT - HUXKHUU
neBslii yros. Koopaunarsl HaunHatotes ¢ 1. Takum oOpa3oM sigeiika ¢ KoopiuHaTaMU
(3;2) umeer HOMep 26. Buts omnpenenuna HayalabHOE IMOJOKEHHE CUCTEMBI - Ja3ep
CBETUT CTPOTO MEPIEHIUKYISApHO cTeHe. [IaTHo mazepa HaxoauTcs BoicoTe 20 ¢M OT
HIDKHETO Kpasi ceTku U Ha 115 cm oT neBoro kpast. 13-3a ocobeHHOCTEN porpaMMsl
Bure ynobHee xpaHUTh HOMEp SIUEHKHU B BOCBMEPUYHOM BH/IE.

ENABLE — BkntoueHune/BbIkNOYEHNEe apansepa

MS1, MS2, MS3 — KOHTaKTbl A1 YCTAaHOBKM MUKpoLLara
RESET - cbpoc MUKpOCXeMb

STEP - reHepauma nMnynbCcoB AN ABUKEHUS ABUraTenen
(kaxkgbI UMMYIbC — LWar), MOXXHO PerynumpoBaTb CKOPOCTb
asuraTens

DIR — ycTaHOBKa HarnpasrieHne BpalleHud

VMOTOR - nutaHue gna gsuratens (8 — 35 B)

GND - obwun

2B, 2A, 1A, 1B — onsa noaknto4YeHnsa obMoTok asuratens
VDD — nutaHune mukpocxemsl (3.5 — 5B)

Pucynok 2. M300pakeHue 1 Ha3HauU€HUE KOHTAKTOB JpaiiBepa A4988.

3HaueHUE MHKpOIlara yCTaHaBIIMBAeTCs KOMOWHAIMEH CUTHAJIOB Ha BXojax MSI,
MS2, u MS3. EcTp nisiTh BapuaHTOB ApoOIsieHus mara (tadmuna 1).

Tabnmma 1.
MS1 MS2 MS3 Muxkportiar
LOW LOW LOW ITomupIi mar
HIGH LOW LOW Y5 mara
LOW HIGH LOW Y4 mara
HIGH HIGH LOW 1/8 mara
HIGH HIGH HIGH 1/16 mrara

LOW -0, HIGH -1



ITpu 3TOM KOH(uUrypanuro apaiiBepa Buts koaupyer OJHUM ABOUYHBIM YUCIIOM, I7I€
cTapunii Out — Hanpasienue motopa (HIGH - Bnepen, LOW - nHa3zan), a cinenyromue
3 6uta - MS1, MS2, MS3 B COOTBETCTBYIOIIEM TOPSAKE.

Mortop A, Bpatasce ¢ kKoHpurypamnueu aparisepa 1000, nepemeraeT ia3ep BICBO.

Buts mpoBen TECT CHCTEMBI, HAlMCAB NPOrpaMMy «IHoBepHyTb Motop b ¢
koHpurypanuet 1100, Ha 10 1maroB» B pe3ysibTaTe BBIMOJHEHHUS KOTOPOW MSATHO
Ja3zepa NepeMeCTHIIOCh BBEPX.

7.1.0npenenure pacCTOSHHUE JO CTEHBI, €CIM JJIMHA Jyda IocJe TecTa crana 154
CM B OTBETE 3aIlUIINTE PacCTOSTHUE B CM. OKPYTIHUTE O JECATHIX.

7.2.B kakyto sueriky cBeTUT jiasep, eciu Motop b ¢ kordurypamueit 0100, 3a 5
maroB nepemectut Jiyd Ha 150 mm. A 3ateM mMoTop A C KoHpurypammei
nparisepa 0110, moBepuercss Ha 3,6 rpamyca? YCTpOWCTBO CTApTOBAIO W3
HAYyaJbHOTO MOJOKEHUS. B OTBETE 3amuIINTE HOMEp SYEHWKU B JIECSITUYHOM
CHUCTEME CUUCIICHHUS.

7.3.YcTaHOBKY HE TmepeMemniaid (He MEHSJIM pacCTOSHUE JO CTEHBI) C
npeapaynero skcrnepuMmenTa (7.2). OmnpenenuTe B KaKyl SUeKy Oyner
CBETUTH J1a3ep, ecau BuTs 3aman KOHQUTypaluio ApaiBepoB B JAECITUYHOM
Buse: Morop A = 6 Mortop b = 10. U3 nayanpHOro nosnoxenuss Morop A
caenaet 67 maros, a Motop b 42 mara. B orBeTe 3anummTe HOMEp STYCHKH.

7.4.0npenennure Kakou JTMHBI OYJIET Jyd, €CJIM OH CBETUT B LICHTP KBajipaTa 554,
a YCTaHOBKY MOCTaBWJIM Ha paccTosiHue 120 ¢M OT CTEHBI. B OTBETE 3aMUIIUTE
paccrostHue B cM. OKPYTIIUTE 10 TECITHIX.

8. Mumia BeIOMpaeT MOTOP-PEAYKTOP AJSi CBOETO OYAYIIETO KOJIECHOTO podoTa.
MOTOP-PEAYKTOP COCTOUT M3 JJIEKTPUUYECKOTO JIBUraTeNlss C JHKOJEPOM U
IUTAHETApHOT O peAyKTopa. B Tabnuie 2 Bbl BUANTE XapaKTEPUCTUKU MOTOPA, KOTOPBIN
y Mumu yxe ectb, B Tabnmiie 1 — XapakTepuCTUKHA PEAYKTOPOB Ha BEIOOP. DHKOAED,
KOTOPBIM CHAOXEH AJIEKTPUYECKUI JBUTaTeIb, 00eCedrBaeT TOYHOCTh 12 oTcueToB
Ha oJuH 000poT. PoOOT — Tenexka, OCHAllEHHAas ABYMSI MOTOP-PEAYKTOpaMH C
KOJIeCaMH M MAcCUBHOW omopoil (auddepenHuumanbHas MOJelb), pACCTOSHUE MEXKIY
nentpamu kosiec — 170 mm, nuametp kosnec — 54 mm, macca pooorta 230 r.



Tabnuua 1. [InanerapHbie peayKTOPHI

HomuHanbeHbI
No Mozenb Koadduruent nepez[aBaeMvmﬁ Tiogr Exterie Tl | Bec
pernyKTopa peryKIIH KpYTSAILUI
MOMEHT
Kr/cm I'panycsl MM MM rp
1 | P22H0003-51000 3.57 3 <l.20 <0.04mm | 22.10 30
2 | P22H0004-51000 4.6 3 <l.20 <0.04mm | 22.10 30
3 | P22H0012-52000 12.76 5 <l.50 <0.04mm | 25.90 35
4 | P22H0016-52000 16.43 5 <l.50 <0.04mm | 25.90 35
5 | P22H0021-52000 21.16 5 <l1.50 <0.04mm | 25.90 35
6 | P22H0045-53000 45.55 8 <1.80 <0.04mm | 29.70 46
7 | P22H0058-53000 58.67 8 <1.80 <0.04mm | 29.70 46
8 | P22H0075-53000 75.57 8 <1.80 <0.04mm | 29.70 46
9 | P22H0097-53000 97.34 8 <1.80 <0.04mm | 29.70 46
10 | P22H0162-54000 162.69 8 <1.80 <0.04mm | 33.50 55
11 | P22H0209-54000 209.55 8 <1.80 <0.04mm | 33.50 55
12 | P22H0269-54000 269.9 8 <1.80 <0.04mm | 33.50 55
13 | P22H0347-54000 347.63 8 <1.80 <0.04mm | 33.50 55
14 | P22H0447-54000 447.75 8 <1.80 <0.04mm | 33.50 55
15 | P22H0581-55000 581.05 8 <1.80 <0.04mm | 37.30 55
16 | P22H0748-55000 748.39 8 <1.80 <0.04mm | 37.30 55
17 | P22H0963-55000 963.92 8 <1.80 <0.04mm | 37.30 55
18 | P22H1241-55000 1241.53 8 <1.80 <0.04mm | 37.30 55
19 | P22H1599-55000 1599.09 8 <1.80 <0.04mm | 37.30 55
20 | P22H2059-55000 2059.63 8 <1.80 <0.04mm | 37.30 55
Tabnuua 2. XapakTepucTUKH MOTOpa
Heuratens DC 22SYK
XapakTepucTUKu
HomunanbHo€e HanpsxeHue BonbT 12
HoMuHanbeHbIM KPyTAIIUA MOMEHT MH M 9,06
Homunanbesbli TOK A 0.7
MaxkcuManbHbINA TOK MpU OJIOKHPOBKE A 5,07
HomunanbHas gactoTa BpalieHus 00/MUH 7276
Bec rp 70
TouHOCTB PHKOAEPA OTCYETOB/00 12

8.1. Kakoit penmykrop HeoOXonuMo BbIOpaTh Muiie,

9TOOBI  O0ECTICUHTH
MaKCHUMaJIbHO BO3MOXHYIO CKOPOCTh poOOTa M KPYTSAIIMA MOMEHT HE MEHEe
0,6 Hm. B OtBeTe 3anuimre 4nuciio — HOMEpP CTPOKH C MOJIENIBIO PEIYKTOpa.




8.2. Kakoe pacctosiHue mpoeaeT poOoT, eciu Muina BBIOEPET PEeIyKTOp
P22H0012-52000, a sukoaep MoTopa mokaxeT 3HadeHue 2300. B otsete
3aMUIIUTE YUCIIO — paccTosTHUE B cM. OKpYTiIHTE J0 LEN0ro.

8.3.C kako# CKOpoCThIO OyeT mepemeniarbes podoT ¢ pexykropom P22H0447-54000,
ecnu oH ynpasisiercs miarod Arduino Uno, ¢ paspsnHocteio IHLIMM 8 6ut co
CHEAYIOIIUM KOJIOM?

“#define speed_left 5 //nuH ckopoCTU neBoro MoTopa
#define speed_right 6 //nuH ckopoCTM nNpasoro MoTopa

#define dir_left 4 //nuH HanpaBneHus NeBOro MoTopa
#define dir_right 7 //nvwH HanpasneHus npasoro moTopa

void setup(Q) {
for (int 1 =4; 1 < 8; i++) {
pinMode(i, OUTPUT);
}
}

void loop(Q) {
int speed_now = 3;
digitalWrite(dir_left, HIGH);
digitalWrite(dir_right, HIGH);
analogWrite(speed_left, 127);
analogWrite(speed_right, 127);

B oTBeTe 3anuimTe YUCiIo — CKOPOCTh B cM/c. OKpyTIyIUTe J0 LEIO0TO.

8.4.0npenenute kodddunment 3amonnenus: [1IMM, ymnpapnsromero apaiBepom
curHana, ecim ¢ pexykropom P22H1241-55000 gacToTa BpameHus: BBIXOJHOTO
Bana 0,2 pan/c. B orBete 3anummTe unciio. OKpyrimre 10 1eJoro.

9. PabGouas 30Ha MaHUMYJSATOpA PACMOJIOKEHA B TOPU3OHTAIBHOM IJIOCKOCTH.
Manunynsatop o6iasaeT olHOM MOCTyNaTeNbHOW U OJHOW BpalaTelbHONW CTENEHBIO
cB00061. KoopanHata mosoxeHust 3axpata MaHUITYJISITOPA B0 OCH MAHHUITYJISITOPA
MoxeT MeHAThCs oT 300 mo 800 ycnoBHbIX enuuuil (1 ycrmoBHas enunuiia pasHa 0,5
MM). MaHUNyJasaTOp MOXET MOBOPAYMBATHCS HA YroJl, TpaaycHas Mepa KOTOPOro
Mensiercst oT —67° 30 1o 67° 30’ OTHOCUTENIBHO OCH MaHUIYJISITOPA.

Jlis yBenu4eHusl Miiomaan padodei 30HbI MAHMUITYJISITOP YCTAHOBUJIM HAa TEJIEKKY,
KOTOpasi MOKET MEpPEMEIAThCS BOJIb MPAMON Harpasistomeid. Och MaHUIYISATOpa
PacCIIOJIOKEHA NapAJIIEIBbHO HAIIPABIIAIOLIEH.
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Tenexka ocHalleHa JByMs OTAEIIBHO YIPABISIEMBIMU KOJIECAMU, PAIUYC Ka)XJA0To U3
konéc poborta paBeH 4 cm. Konéca mHanpsmyto moacoenuHensl k Motopam. [llupuna
KOJIEU TEJIEKKH paBHaA 14 cMm.

JlninHa Hanpasisgroniei pasHa / M. Ha KOHIIaxX HanpaBJstoIIEd YCTaHOBJIEHBI CTOIOPHI.
Tenexka MOXKET 3aHMMAaTh HAa JT@HHOM HAINpaBJSAIOUIEH J1I000€ MOJIOKEHUE, HO HE
MOXET BBIXOJWTH MO JJIMHE 3a TPaHULbl Hanpasisromen. Jyimna tenexku pasHa 20
CM, OChb MAHUITYJIATOPA YCTAHOBJICHA B IICHTPE TEJICKKHU (PUCYHOK 3).

e

Ocb manugyasmopa

Jlnuna menexcku

HTupuna xoneu

| R

Pucynok 3. Cxema TeIeKKH.
Onpenenure:

9.1. IlepBoHa"ambHYIO TUTOMIAAL pabouel 30HBI MaHUTyIATOpa. OTBET HaiiTe B
KBaJIPATHBIX JICLIUMETPAX.

9.2. Bpems, 3a KOTOpoe TelIeKKa ¢ MAHUIYJISITOPOM IMPOESACT M3 OJHOTO KOHIIA
HaMpapJsIoIEeH K IPyromMy, €CJIM OCM MOTOPOB, YCTAHOBJICHHBIC Ha TEJIEKKY,
3a 0,5 cexyH nmoBopaunBarotcs Ha 30°. OTBeT aiiTe B CEKyH1ax

9.3. [lmomans paboyeil 30HBI MAHUITYJIATOPA MOCIIE YCTAHOBKYA MaHUIYJISTOpa Ha
TEJNEKKY Ha Harnpasiiiomed. OTBeT JaiTe B KBaJAPaTHBIX JeHUMETpax.

OTBeThI NPUBEAUTE C TOUHOCTHIO 110 1elbIX. [Ipu pacuérax npumure = 3,14. UToOBI
MOJIy4UTh OOJIiee TOUHBIN pe3ysbTaT, OKPYTJIEHUE CTOUT MPOU3BOAUTH TOJIBKO IpHU
MOJIy4YeHUH (PMHAJIBHOTO OTBETA.

10. TpexmoTOopHBIF poOOT Ha OMHH-KojJecax IMoBepHyT Ha 30 TpaaycoB IO
OTHOILICHUIO K MPEAMNOJIAraeMbIM JIMHUSAM JIBHXKEHUS U CJIEAYET MO HUKINYECKOMY
AITOPUTMY YHPABJIEHUS, U3JI0KEHHOMY HUXKE:



int path[e]={30, -90, 150, 90, -150, -90};
float A, B, C, v=100, angle;
for (int i=0;1<6;i++)
{
angle=path[i];
A=v*cos ((150-angle) *PI/180) ;
B=v*cos ((30-angle) *PI/180) ;
C=v*cos ((270-angle) *PI/180) ;
turn motors(A,B,C);
walt next node();

}

turn motors(0,0,0);

Banbr MOTOpOB pa3menieHsl TOpU30HTAIBHO 1oj yriom 120° apyr k apyry. Ilpu
MOJIOKUTEIIBHOM CKOPOCTH MOTOPHI BPAIIalOTCS 110 YACOBOM CTpEKe (€C/Id CMOTPETh
Ha MOTOp CO CTOpPOHBI Kojieca). POOOT BKiItOuaeT MOTOpHI (PyHKIMEHR turn motors,
mojaBas Ha MOTOPBI CKOpocTh B jaumamnazone ot -100 mo 100. PoGoT ymeeT xnaTh
HaJIMYue CIAEAYIONIEro y3Jia MoJl CBOUM KOPIYCOM (PUCYHOK 4) ¢ MOMOIIBI0 (DYHKITUU
wait_next node. Ilpeamonaraercs, uyTto poOOT TmepeMeniaeTcss MO CTOPOHAM
PABHOCTOPOHHUX TPEYTOJIbHUKOB MEXY Y3JIaMH, HE U3MEHSISI OPUEHTAIINIO KOpITyca.
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Pucynok 4. OMHU-pOOOT Ha MOJIUTOHE.

10.1. Onpenenure MOCIEI0BATENLHOCTh Y3JI0B, B KOTOPBIX POOOT MOOBIBAET B
MPOLIECCE BBIMIOJIHEHUS aJlTOPUTMa, HaunHas ¢ y3aa ¢ HomepoMm 0. TpenueM u
MPOCKaTb3bIBAHUEM peHeopeyb. OTtBeT 3aMUIITUTE B BUJIC



[OCJIEIOBATEIbHOCTH YMCENl 4Yepe3 3alsTyro 0e3 mnpoOenoB, Hampumep:
0,8,2,10,11,0

10.2. Ha xoneunom y3me poOoT pasBepHyscs Ha mecte Ha 180 Tpamycos.
YKaKXHATE TMOCIEeNOBaTeILHOCTh YIJIOB, KOTOpPBIE HAJAO0 IMOCIEI0BATEIHHO
3amucaTh B IEPEMEHHYIO angle B aHAIOTMYHOM TIpoTpamMMe yIpaBIeHUS, YTOOBI
MpoexaTh TEM K€ IMyTeM B OOpPaTHOM HAMpAaBICHWU B MCXOIHYIO TO3HUIIUIO
(uepe3 3amsTyro 6e3 nmpoOenoB). Mcronb3yiiTe HAaMMEHBIINE 110 MOJYJIIO YTIIbI
B nuamnasone oT -180 go 180. Hampumep: 90,-45,60,-120,150,45
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