Kommiaexkrtsl 3aganuii 14 10-11 kiaaccoB

IIKOJIBHOTO 3Tarna BCEPOCCUUCKON OJIMMIINA/IbI IKOJIbHUKOB
10 TPy 1y (TEXHOJOTHH) IO IPOPHUITIO
«PoboToTexXHUKA»

B 2024/2025 yue6nom rony B Cankr-IleTepOypre

Cankr-IlerepOypr
2024



HNo®P
HIKonbHBIA ATall BCEPOCCUIICKOI OJIMMITHA/IBI IKOJILHUKOB TI0 TPYAY (TEXHOIOTHH)

npoduns «PoboToTexHIKA»
B 2024/2025 yuebHoM roay B Cankt-IlerepOypre
KOMILIEKT 3AJTAHUM JJISI 10-11 KJIACCOB

Obwasn uacmo
1. BoioepuTe npaBuiIbHbINH 0TBeT (1 0asL1):
Kak Ha3piBaeTcsl OTHOIIEHHE NPUOBLIN K 3aTpaTaM, BEIPaXKEHHOE B IPOLEHTaX ?

A) noxon
b) cebecTonmocThb

B) penrabenbHOCTh

OTBer:

2. Boi0epuTe npaBuJibHblii oTBeT (1 62as11)
HaiinuTe yepTex, COOTBETCTBYIOLIMIA J€TalH, OJIy4€HHON B pe3ysibTaTe Ipeodpa3oBaHus ee
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OTBer:

3. OyHKIHOHAJIBLHO-CTOMMOCTHOI aHaau3 (PCA) — 3T0 MeTo] IKOHOMHUHU U OepeKJINBOCTH
B Ipolecce NPOM3BOACTBA U NMoTpedaeHns usenuil. OCHOBHOII 3a1a4eli MeToa SIBJIsIeTCSA
ompeaejieHHe HeNMPOAYKTHUBHBIX 3aTPAT WM HM3/1epP:KeK BO BpeMsi M3rOTOBJICHHUS M3eJIMS,
KOTOpble He 00eclneYuBalOT KadyecTBO, IO0JIE3HOCTb, J0JIT0BEYHOCTb, 3CTETHYHOCTH WJIM
Apyrue Tpe0OBaHUA 3aKA34YNKA MPOIYKIHH.
YcraHnoBuTe BepHYI0 nocJjenoBareabHocTh npouenyp ®CA (1 6ami):

a) BbIOOp O0BEKTA aHANIN3A

0) ompeneneHue (YHKUMHA, KOTOpPBIE BBHIMOJHAET OOBEKT M €ro COCTAaBHBIE YaCTH, HX
CTOMMOCTHAsI OLIEHKa
B) BbIsABIIEHUE QYHKIIMOHATIHHBIX 30H C HAUOOIBIINMU 3aTpaTaMu
I') BbISIBJICHHE OCHOBHBIX, BCIOMOIaTeIbHBIX U HEHYKHBIX (DYHKIMI 00BEKTa aHaTH3a
) pa3paboTka caMmbIX 3(H(PEKTUBHBIX MyTeH CHIDKEHUS MaTePUAIIbHBIX U TPYAOBBIX 3aTpaT C
OJIHOBPEMEHHBIM COXPaHEHUEM OCHOBHBIX (PYHKIIMH 00BbEKTa
Ortser:
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4. BepHo sn yrBep:kaenue? (1 6ami):

OTANYUTENHLHBIMU IMPU3HAKAMU CTapTallia ABJIAOTCA HHHOBALlMOHHAA 6I/ISH€C-I/II[€H 1 HOBasd
TECXHOJIOT'HA.

OtBer:

5. BriOepuTe U3 npeaJioKeHHbIX BADHAHTOB OTBETA TOT TEPMHH, KOTOPOMY COOTBETCTBYET
ciaenymomiee onpenesenue (1 6amn):

«3ITO COBOKYITHOCTb XYJI0’KECTBEHHBIX CPEACTB U MPUEMOB MX HCIIOIb30BAHUS, XapaKTEPHBIX
JUTSL TIPOM3BEACHUN UCKYCCTBA, HCTOPUUYECKOM ATIIOXH, & TAK)KE COBOKYITHOCTH IMPU3HAKOB
XyJI0’)KECTBEHHOTO 0(hOPMIICHUS MPEAMETHON CPEeIbl, XapaKTEPHBIX ISl ONPEIEIEHHOTO
HaIlpaBJICHUS WM aBTOPA »

1- xoMmo3umsa

2- 1IBETOBOE PEILICHUE

3 - CTHIIb

4 — opHAMEHT

OtBer:
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Cneyuanvnan wacmeo

6. Bynem Ha3bIBaTh OMHAPHBIM H300paKCHUEM JIBYMEPHBI MacCUB, B TYEHKAX KOTOPOTO MOXKET
ObITh TOO 3HaUYeHHE O (Oeble KIeTKH), 1100 3HaueHue 255 (cepbie KieTkH). BepxHsis neBas
siyeiika umeet koopauHathl (0;0), 3HAYCHHE KOOPIUHATHI X YBEITMYUBACTCS BIIPABO, a 3HAYCHHE
KOOpAWHATHI Y — BHU3. JlaH TIceBIOKO I, paboTaroniuii ¢ OMHAPHBIM N300paKCHHUEM.

nzobpaxenre = CumTaTbTekymmnKanp ()
PasMepX = m3oOpaxeHMe .MPpMHA
PasmMepY = m3oOpaxeHMe.BEICOTA
[locemeHnHele = Co3zpmaThlByMepHEVMaccuB (PasmepX, PaszsmepY, 0)
cul =0
KII =0
Insa xaxnoro x or 0 mo PasmepX - 1:
Hauvamno umkia
Ona xaxzmoro y or 0 mo PasmepY - 1:
Hauvamno umkia
Clll = Cll + x * umzobpaxeHue [x] [y]
ClI2 = CI2 + y * muzobpaxeHue [x] [V]
KII = KII + m3obpaxeHue [x] [V]
Kouen umxiia
Kouen umxiia
01 = Chl / KO
02 = Cl2 / KI
BriBom (01)
BriBom (02)

6.1. (1 6amn) Haiingure 3nauenue nepemenHoi KI1 k KoHILy paboThI aroputMa Jyist
n300paxeHus Ha puc. 1.

Pucynok 1. bunapHoe nzo0paxeHue.

OTBer:

6.2. (2 6anna) Hanmmure, kakoe 3HaueHue niepeMeHHoi O1 anropuT™ BhIBEACT JIJIs
n300paxeHus Ha puc. 1.
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OTBer:

6.3. (2 6anna) Hanummure, kakoe 3HaueHne nepeMeHHoi O2 anropuT™ BBIBEIET AJIS
n300paxeHus Ha puc. 1.

OTBer:

7. Pobot npexacrasinser u3 ceds miaargopmy ¢ auddepeHunanbHbIM TPUBOIOM C KOEcaMu
pamuycoMm 2 caHTMeTpa. POOOT HODKEH UMETh BO3MOKHOCTD TIEPEIBUTAThCS CO CKOPOCTHIO HE
MeHee 5 MeTpoB B ceKyH1y. CKOpOCTh BpaleHusi MoTopa cocTaBisieT 30 000pOTOB B CEKYHY.
Jis mepeayn KpyTAIIET0O MOMEHTA OT MOTOpa K KOJIECY UCIIONIb3YeTCs 3y0uaTasi peMEeHHas
nepenaya. BeiOepure u3 crimcka JBa MoIXosIIUX IIKHBA, KOTOPbIE CMOTYT 00ECIICYHTh
HAMMEHBIIYIO TIOAXOIAIIYI0 CKOPOCTh po0oTa.

Taomuua 1. HIxuBsl
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7.1. (2 6ayuta) B oTBeT 3anuiiMTe HOMEpa IIKUBOB Yepe3 CO03 «i», Harmpumep: 7 u 8.

OTtBer:

7.2. (1 6amm) Bo ckonbKo pa3 cKOpOCTh Kojieca OyAeT OTIIMYaThCs OT CKOPOCTH MOTOPA MIPU
TpeOyeMoM NepeaTOuHOM OTHOILIECHUN?

OTBer:

8. Ha rpadukax mpejacTaBiieH epeXxoqabii mporecc. Ock abCIHce COOTBETCTBYET BPEMEHH B
CEKyHJIax ¢ Hayasia paboThl CUCTEMBI. bynem cunTtaTh, 4TO cucTeMa JIOCTHUIJIa 3a1aHHOTO
3HAUEHUSsl, €CITU OTHOCHUTEJIbHAS OIINOKa coCcTaBisieT MeHbIe 5%. KauecTBo mepexoiHoro
mpoiiecca OyieM OIIeHUBATh 0 ATUTEILHOCTH MEPEXOIHOTO mporiecca. Beibepute rpaduk ¢
HaWJTy4YlIUM NIEPEXOTHBIM MPOLECCOM M YKAKUTE B OTBET BpEMsI IIEPEXOIHOIO IMpoIiecca B
cekyHaax. OTBET OKPYIJIMTE 10 3HAYEHUsI, KPATHOTO 2 CEKYHJIaM.
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Pucynok 2. I'padmxn nepexoaHbIX MPoOLECcCOB.

8.1. (2 6amna) Ykaxkute HOMep rpaduka ¢ HAWITYUIIAM ITEPEXOTHBIM IPOI[ECCOM.

OTBer:

8.2. (2 6amna) Ha uckomom rpaduke onpeaennTe BpeMs MepexoTHOTo MpoIiecca B CEKyHIax.
OTBeT OKpPYTIUTE 10 3HAUYEHUs1, KPAaTHOTO 2 CEKyHIaM.

OTtBer:

9. B Tabmurie 1 mpuBeI€H CIUCOK JIEKTPOHHBIX KOMIIOHEHTOB, HCIIOJIb3YEMBIX B poboTe. B
Tabnuie 2 MpUBEIEH CIUCOK JOCTYIMHBIX MUKPOKOHTPOJIJIEPOB, UX CTOMMOCTD, a TAaK)Ke KPATKHI
CIIMCOK UX TEXHUYECKUX BO3MOKHOCTEH. HeoOX0omnMo BEIOpAaTh MEKPOKOHTPOJLIIEP
HaWMEHBIIIEH CTOUMOCTH, TIOJIXOIAIINN TSl poOOTa ¢ 3aJaHHBIM HAOOPOM KOMITOHEHTOB.
MUKpPOKOHTPOJIIIEP TOJDKEH UMETh BO3MOYKHOCTh Pab0TaTh HAMPSAMYIO CO BCEMH JaTYMKAMU U
MOAYISIMUA. MUKPOKOHTPOJIIEP OJDKEH 00J1a71aTh BCTPOSCHHOM MOIEPKKOM BCEX HEOOXOIMMBIX
uHTepdericoB. Cunrtaiite, 4TO BCE HANPSHKEHUS MUTAHKS, YPOBHH aHAJIOTOBBIX CUTHAJIOB U
JIOTUYECKHE YPOBHH COTJIACOBaHBI. B O0TBET 3amummTe HOMEp BEIOPAHHOTO MUKPOKOHTpPOJIIEpa.
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Tadauna 1. Cniucok KOMIIOHEHTOB po0oTa

[Mozunus Curnan/unrepgetic (tpeboanus) | KommuectBo
JaTunk ocBEmEHHOCTH AHanoroBbIi 10
Knomnka Hudposoit 3
Hpaiisep nuratens “H-moct” Hudposoit 1
Jucmei 12C 1
HNuepunoHHOE H3MEPUTENFHOE YCTPOUCTBO UART 1
Bluetooth UART 1
Ta6auna 2. CHUCOK T0CTyMHBIX MHKPOKOHTPOJIJIEPOB
XapakTepucTUKU MK 1 MK 2 MK 3 MK 4
O011ee KOMMYECTBO MMMHOB BBOJ1A/BBIBOJIA 20 30 40 20
Kananer ALIT 8 16 - 16
Kananer LIAIT 1 - 2 -
12C 1 1 2 1
SPI 2 1 1 1
UART 1 2 1 1
CAN - 2 1 -
CrouMocTh 200 400 300 100

9.1. (1 6amn) Ykaxute HCOOXOIUMOE KOJIMIECTBO ITHHOB BBO/1a/BBIBO/IA.

OTBer:
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9.2. (2 6anna) B oTBeT 3anuimmTe HOMEP BRIOPAHHOTO MUKPOKOHTPOJLIEPA.

OTBer:

10. Ilets cobpan FPV-kBagpokontep co cpeagaum norpediaenneM 85 A npu cpeaHei CKopocTi
80 kM/4 ¥ HIET aKKYMYJISTOP MOIXOASIICH EMKOCTH.

10.1. (2 6amna) Kakoit MUHUMaJIbHON EMKOCTH JIOJDKEH OBITh aKKYMYJISITOP, YTOOBI
KBaJIPOKOITEP JeTal MUHUMYM 12 MUHYT? EMKOCTh aKKyMyJIsITOpa yKa3aTh B MAY.

OTBer:

10.2. (2 6amna) Kakoe paccrosinue B 6€3BETPEHHYIO MIOTOY CMOXET MPOJIETETh KBAAPOKOINTED C
MOJIXO/ISIIINM aKKYMYJISITOPOM B OJIHOM HAaIllPaBJICHUU CO CPEAHEN CKOPOCThIO? YUEeCTh pacxo/y
DHEPTUU aKKyMyJsaTopa: Ha B3neT — 4%, Ha nocaaky — 1 %. OTBer gaiiTe B MeTpax, OKPYTJIUTE
J10 OMrKaMIIero Leoro.

OTBer:

10.3. (1 6ann) IIpu nepBoM 3anycke IleTst yTouHMI MPOrHO3 MOTOABI M BBISICHWI, YTO CKOPOCTh
BCTPEYHOI'0 BETpa B HANPABIICHUH OT 1ienu mojera k [lere Bce Bpemst OyneT coctanisith 10 M/C.
Kakoe MakcuMasibHOE BpeMst KBaJIpOKONTEP CMOKET JIETETh BIEPE, YTOObI YCIIETh BEPHYTHCS
00paTHO MpH NOMYTHOM BETpPE, MOKA HE CANET aKKyMYJISATOpP U3 MPEAbIIYIINX 3a1aHuil? Yurure
B3JIeT U nocaaky. OTBET aiiTe B CeKyHaX, OKPYIJIUTE J10 OJIMKaUIIero 1enoro.

OTBer:




