BCEPOCCUNCKA S OJIUMITUAIA IITIKOJIbHUKOB
NMHOOPMATHKA. IPODPUJIb «POBOTOTEXHUKAY
2025-2026 YU. I'. IHIKOJIBHBIN OTAII. 9 KIIACC

MakcuMmanbHblii 62,171 3a padoty — 30.

1. PobGoTa nmomecTiiii B JaOMPHUHT HA CTAPTOBYIO KIIETKY (KJIETKA CO CTPEIKOM).
HampaBnenue «Bnepén» poOOTa COOTBETCTBYET  HAINPABICHUIO  CTPEIKHU
(em. Jlabupunm). PoOOT MOMKeH, ABUTAsICh TIO MIPABIITY «JIEBOM PYKW», IPOUTH I10
JaOUPUHTY W TIONMACTh Ha KIETKYy (uHHUINA (KJIeTKa, MoMedYcHHas OykBod @).
Onpenenure, CKOJIBKO KIETOK IOCETUT POOOT, ABUTASICh MO JTAOUPUHTY IO MPABHITY
«1eBOM pyku» oT crapta Ao ¢uuuma. Kaxmgas moceménHas poOOTOM KIeTKa
CUMTAETCS MO OJAHOMY Pa3y, BKIIIOYAasl KIETKU CTapTa U (PUHMUILIA.

Cnpasounas ungopmayus

Kpamxo anecopumm npoxosicoenuss 1abupunma no npasuiy «ieou pyKu» MONCHO
chopmynuposams mak: 08U2AACH BNEPED No 1AOUPUHMY, HAOO BCE BPeMs KACAMbC s
J1eB0UL PYKOU €20 CIEHMbL.

{

Jlabupunm

2. 13 mectepénok codpanm nepenauy (cm. Kunemamuueckyio cxemy). Bemymas och
nepeaaun cosepiraer 2 obopora 3a 5 cekyHa. Omnpenenute, CKOIBKO 000pOTOB
cIeaeT BeaoMas OCb 32 5 MUHYT.

Cnpasounas ungopmayus

Vcnosnoe oboznauenue Z8 osnauaem, umo y oanuou wiecmepénku 8 3y0ves.
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3. PoGot ocHamién AByMsi OTAENBHO yNPaBIsIEMbIMUA KOJIECAMU, TUAMETP KaKJI0TO
U3 KOTOPBIX paBeH 13 cM. JIeBBIM KOJIeCOM yIPAaBIISIET MOTOP A, MPaBbIM KOJIECOM
ynpasisier motop B. Koséca Hanpsmyro noacoequHeHsl K MOTOpaM. Ecim ocu
MoTopa noBepHyTcst Ha 10°, To poOOT MoeAeT npsiMo BIEPEN.

Po6ot coBepiiaer TaHKOBBIN MOBOpOT. Ock MoTOpa A moBepHynack Ha 300°, npu
3TOM och MoTopa B moBepnynace Ha —300°. IIlupuna kosen paBHa 39 cwm.
Omnpenenute, Ha KaKOW yroJ noBepHysics podot. OTBET aaiiTe B rpajaycax.

4. C momo1bio IByX IIKUBOB U peMHs Bacs coOpai peménnyro nepegaudy. {namerp
Benyulero mkuBa pased 20 cM. Paguyc Begomoro mkuBa paBeH 16 cMm. 3a oaHy
MUHYTY BeAyLIIMH IIKUB Aenaer 28 o0oporoB. Omnpenenure, CKOJIbKO 000pOTOB
3a 2 MUHYTBI CEJIaeT BEJOMBIN LIKUB.

5. PoGoT cTapTyeT ¢ HayanbHOM HYJIEBOM CKOPOCTHIO U IBUXKETCA MEepBbIe 15 ceKyH
PaBHOYCKOPEHHO C IIOCTOSHHBIM yCKOPEHHEM 4 cM/c?, a 3aTeM JIBUKETCs 4 CEKyHIbI
PaBHO3aMEUICHHO C YCKOPEHHEM —5 cM/C?, MOCJe 4Yero JBUKETCS PaBHOMEPHO
u nipsiMoiuHeHo 10 cexyna. OmnpeaenuTe CKopocTh, KOTOpas OyieT y poOoTa uepes
20 cexynp nocie crapra. OTBET JalTE B ACHUMETPAX B CEKYHIY.

6. Cama BBIIOTHWI YepTEX IUIOCKOM JeTald W HaHEC Ha HEro pa3Mepsl
B MIUUTUMETpax (cm. Yepméic oemanu). Jletanb COAEPKUT KPYTioe OTBEPCTHUE.
Onpenenute miomaab (B KBaJAPaTHBIX CAHTHUMETPax) OJHOW CTOPOHBI JETaju.
[Ipu pacuérax npumure © = 3,14. OTBeT OKpyrauTe a0 nenoro. ns nomydeHus
O0ojee TOYHOrO pe3yjbTaTa OKpPYIJIEHHE CTOUT MPOU3BOAUTH TOJBKO MIPH
NOJy4YeHUU (PUHAIBHOTO OTBETA.
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7. CobcTBeHHAass CKOPOCTh ApoHa paBHa 16 M/c. CKOpOCTh BOCTOYHOI'O BETpa paBHA
12 m/c. JIpoH mbITaNCsA OBUTAThCS CTPOrO Ha ceBep 15 MHUHYT, HO €ro CHOCHIIO
BeTpoM. Eciu Ob1 He ObLIO BETpa, TO APOH JIeTel Obl CTpOro Ha ceBep. Onpenenure
paccTosiHMe OT TOYKM CTapTa, Ha KOTOPOM OKaszalics IpoH dYepe3 15 MUHYT.
HanpaBienne cOOCTBEHHOM CKOpOCTH ApPOHA HE MEHSAJIOCh B TEUEHUH BCETO
BpeMeHHU nosiéra. OTBET JalTe B KWIOMETPax.

8. l'ana Hamucama mporpammy nBrxeHHs pobora Ha Il — perymsarope. Yacts
anroputMa mpuBeaeHa Hike. Ompenenute 3HaueHue mnepemeHHod RP, ecnm
lineSensor = 408.

float kP = 0.3; //x03¢pGUITUEHT TTPOTIOPIIMOHATIEHON COCTABIISIOIICH

int white = 114; //upenenpHOe 3HaYeHHE OCIIOTO IBETA IIPH KAIHMOPOBKE
int black =670; //mpenenbHOE 3HaYCHHE YEPHOTO I[BETA NIPU KATHOPOBKE
float greyValue = (black + white)/2; //Bbrancnisiem rpanuiry ceporo

float e = lineSensor — greyValue; //BBIYHCIISIEM TEKYIIYIO OIIUOKY

int RP = floor(kP * €);  //Bbruncnsem 3unauenue I1 — perynstopa

Cnpasounas ungopmayus

@ynxyus floor(x) 6o3epawjaem oudxicaliuee yenroe 4ucio K 4uciy X, Ho He OoJbule,
yem camo Yucio X.

9. Yopyryio HeBecoMyro OajiKy MoABECHIM Ha mTaTuB. Ha He€ HaHecan Mapkepom
HECKOJIbKO 3aCeyeK, pa3lesiuiud Ha paBHble yacTu. [[nunHa Oanku paBHa 1,5 M.
K Oanke moaBecWsId OJUWHAKOBBIE KYOWKM W OJWHAKOBBIE Mmapuku (cm. Cxemy
puviuaea). Macca ogHoro kyouka paBHa 60 r. Macca onHoro mapuka B 1,5 pasa
OonblIe, yeM Macca OJHOro KyOuka. Omnpenenure, Kakodl Macchl Tpy3 HaJo
MOJIBECUTh B YKa3aHHOE HAa CXEME MEeCTO, YTOObI Oajika MpuIilljia B PaBHOBECHE.

OtBer naiiTe B rpaMmax.
! I 1 1 1 i |

Cxema pviuaza
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10. Pobora moctaBWiM Ha IMTPUXKOJ, COACp KAl 4€pHBIC W Oenble JIMHUA
OJIMHAKOBOW MUPHUHBI. POOOT ABMKETCS paBHOMEPHO, NEPICHIUKYIISIPHO JTMHUSIM
mTpuxkoza. [lepBeie 1Be JIMHUKM KaTUOPOBOYHBIE: MEpBasl JIMHUS Y€pHAasi, BTOpas
Oenag. Crnenyromue 8 JMHUI — 3HAYUMBIE — MOTYT OBbITh Kak UYEpPHBIMH, TaK
U OeNbIMU (HECKOJIBKO JIMHUM OJHOTO I[B€Ta MOTYT WATH mojapsan). CuuTaHHbIE
JATYMKOM OCBEIIEHHOCTH 3HAYEHMs 3alUCBHIBAIOT B TaOJUIYy. 3alKcCh JaHHBIX
HayaTa ¢ KOHTPOJIbHOW YEPHOM JINHUU.

3HaYMMBble JTMHUU IITPUXKOAA KOAUPYIOT YKCIO B OMHAPHOM KOJIE TIO CIIEAYIOLIEMY
npaBuily: e€ciii JuHUs 4€pHas, To OH obOo3Hauaer 1, eciu Genas, To 0. IlepBas
3HaYMMas JUHHUS KOAUPYET CTapuinii OuT uucna. JIMHUKM KOAUPYIOT OUTHI YHCla
MOCIIEIOBATEIBHO OT CTapIero Oura K MiaiieMy.

Eciy HecKoJIbKO JIMHUA OJTHOTO IBETa WAYT MOAPSJ, TO OHU CUMUTAIOTCS Pa3HBIMU
muHUsAMU. Ha kaxayro JUHUIO MPUXOJIUTCS OJMHAKOBOE KOJMYECTBO W3MEPEHUM.
B Ttabnuiie mpencraBieHbl TOJBKO W3MEPEHUs, CAeJaHHble POOOTOM Ha JIMHUSIX
mTpUXKoAa. B KkauecTBe rpaHMIBI CEPOrO0 BO3BMHUTE CpEIHEE apU(PMETUUYECKOE
HANOOJIBIIIETO ¥ HAUMEHBIIIETO TTOKa3aHUs U3 TaOJIHIIbI.

Onpez[enHTe, KaKOC YHMCJIO 3aKOAUMPOBAHO B IITPUXKOAC. OrtBer naﬁTe B IIGC}ITI/ILIHOI\/'I
CUCTCMC CUMCIICHHA.

Cnpasounas ungopmayus

I'panuya cepoeo — smo uucno, komopoe 8vibuparom, 4umobsvl onpeoerums, Kaxoll
yeem uoum pooom. Eciu 3nauenue nokazanuti 0amuuka eviuie epanuybl cepozo,
mo cuumaemcs, 4mo oamuyux Haxooumcsi Ha Oenom yeeme. Ecau 3HayeHue
NOKA3AHULL O0amMYuKa HUxMce 2paHuyvbl cepoz2o, Mo CUUmaemcs, uYmo Oamyux
Haxo0umcsi Ha YépHOM yeeme.

IMoka3zanue natunka | 12 | 23 | 48 | 65 | 76 | 64 | 39 | 22 | 47 | 54

[Toxa3aume natymka | 36 | 25 | 50 | 53 | 34 | 25 | 22 | 36 | 51 | 68

11. Ha poGoTe ycCTaHOBJIEHBI JBa MOTOpPA, KAXKIBIM W3 KOTOPBIX MOTPEOJISET
mo 1,5 A. Pobor momken mpoexarh 30 M co ckopocThio 5 cwm/c. Omnpenenute
MUHUMAJIBHYIO EMKOCTh aKKyMYJIITOPa, HEOOXOIUMYIO TSI 3TOTO.

OTBeT naiiTe B MUJUITMAMIIEp-4acax.
Cnpasounas ungopmayus

Amnep-uac (A -u4) — smo 6HecucmemHas eOUHUYA UBMEPEHUS INEeKMPUUECKO20
3apada, ucnonvzyemas Oas XapakmepucmuKky EmMKOCmu akkymyaamopos. OOouH
amMnep-4ac pageH 3JeKmpuyecKkomy 3apady, npomexanwemy uepes Nnpo8oOHUK
3a 0OUH 4ac npu cuie moka 6 oOuH amnep. [[pyeumu ciosamu, 3mo KOJIUYECMBE0
3aps0a, Komopoe bamapes Modicen 8bl0ambv 3a Yac, Npu YC108uUl, Ymo mox paspaoda
pasen 1 amnep.
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12. U3 cBerommona, pe3uctopa u Oarapeiikn HomuHaioM 4,5 B cobpamu cxemy
(em. Cxemy yenu). B ommcannu cBeTOMMOJA YKAa3aHO, YTO MPSIMOE HAINPSHKEHUE
paBHO 2 B, mpsmoii Tok paBeH 20 MA. U3 psga E12 BriOepuTe Takoi HOMHUHAI
pe3ucTtopa, 4ToObl TOK B IEMM HE MPEBBICHI MPSIMOM TOK CBETOAMOAA U ObLI
MaKCUMaJIbHO OJIM30K K HEMY. B 0TBeT 3anuiuTe HOMUHAN pe3uctopa u3 psaga E12
B OMax.

Cnpasounas ungopmayus

P50 nomunanos pesucmopos E12: 1,0, 1,2;1,5; 1,8; 2,2; 2,7; 3,3; 3,9; 4,7; 5,6; 6,8; 8,2.
Homunanet pezucmopos coomeemcmeyom 4Yuciam 6 NpueOéHHoM psaody Uil
YUCTIAM, NOTYYEHHBIM YMHOJICEeHUeM unu oeieHuem smux yucen Ha 10" (N — yenoe
nonodHCUmMenvbHoe Ul ompuyamenvroe uucio). Hanpumep, HomuHnan pesucmopa
6 560 Om nonyuaemcs caedyrouum oopazom 5,6 - 100.

r
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Cxema yenu

13. Ha Bxonx anamoro-mudgpoBoro mpeoOpazoBarens (manee AILIIl) moctymumio
Hanpspkenue 3,5 B. Pazpannocts ALII paBHa 8 Outam, onopHOe HaNpsKEHUE paBHO
5 B. Onpenenute, kakoe uncio Beraact AL

Cnpasounas ungopmayus

Ananoeo-yugposoii npeoopazosamenv (AL[I[l) — ycmpoticmeo, npeobpaszyiowee
6X0OHOU AHAIO208bILL CUSHATL 8 OUCKDEMHDBLU KOO.

Onopnoe nanpsiicenue AL Uy 3a0aém 0uanazor 6X00H020 HANPAXCEeHUs, 8 KOMOPOM
npoussooumcs npeoopaszosarue. OnopHoe HanpsdceHue — 3M0 MAKCUMATbHOE
Hanpsicerue, KOmopoe MONCHO U3MEPUMsb ¢ nomoubto oannozo ALII.

Paspsonocms ALl Ny xapakmepuzyem Koauuecmeo OUCKPEMHbIX 3HAYEHUL,
KOmopvle npeoopasogamenb Moxcem 6vldams Ha evixode. B osouunvix AIL]Il
PA3PAOHOCHb UBMEPSAEMCSL 8 OUMAXx.

AUHMOD!CQWZ 8b10AMb MOJLKO yeinoe 4ucio. Ecnu 6 pesynbmanie nojayuaenics He yejoe
Yucio, mo cdumaem, 4mo npoucxodum OKpYy2leHUue no mamemamudeCKum npasuiam.

Yucno, xomopoe evioacm AIL[lIl npu nooaue na neco nanpsidicerus U ModicHO
paccuumams no gpopmyrne:

N=(2%-1)-—.
0
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14. V3 pe3ucTopoB OJMHAKOBOIO HOMHHAaia cobpamu cxemy (cm. Cxemy yenu).
Hanpsbxenne Ha nctounuke pasHo 9 B. Onpenenure HanpsbkeHUe, KOTOPoe NoJaeTcs
Ha Jjamnodky. OtBer BelpazutTe B BosbTaX. CONPOTUBICHWEM MCTOYHMKA TOKA
¥ IIPOBOJIOB MOYKHO MPEHEOPEYb.
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Cxema yenu

Cnpasounas ungopmayus

Ilpocmetiwuti denumens HanpsAMXCeHUs. NPeoCcmasisiem cooou 08a NOC1e008AMENbHO
BKIIOUEHHBIX pe3ucmopd, NOOKIOUEHHbIX K UCMOYHUKY HanpsoiceHus. lladenue
HANpANXCeHUs: HA Kaxicoom pe3ucmope 0yoem nponopyuoHaibHO CONPOMUBILEHUIO.
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Hanpsorcenue na nune modwxcno navimu no gpopmyne:
U Uy —2
0 ——
i R,y + R,
15. BonabT™MeTp, BKIIOYEHHBIN MapalieIbHO COMPOTUBJIEHUIO B 1I€Mb, MOKA3bIBACT
6 B. K Hemy mocrnenoBaTenbHO TOAKIIOUMWIM IIyHT (cm. [llynmuposanue
sonbmmempa). Ilocne sroro BosbTMeTp mokazan 15 B. Omnpenenute HOMHUHAI

pE3UCTOPA, UCIIOJIL30BAHHOTO B KAYECTBE IIYHTA, €CJIU COMPOTUBIICHHE BOJIBTMETPA
paBHO 20 MOM. OTBeT aaiiTe B MeraoMax.

Cnpasounas uHgopmayus

s usmenenus npedena uzmepenuss amnepmempa Uil 601bmmempa NPUMeHsAemcs
MemooO WYHMUPOBAHUS, MO eCmb NOOKIIUeHUe USMePUMETbHO20 Npubopa yepes
wyum. Illynm — smo pe3ucmop, Komopwli NOOKIOUAIOM NOCIEO08AMENbHO
C BOJIbMMEMPOM UIU NAPATIENbHO C AMNEePMempoM OJisl USMEHEeHUsl BeIUYUHDbL
MOKa, MeKyuje2o uepe3 uzmepumeibHblii npuobop.

R

Lllynmuposanue goommempa

MaxkcumanbHblii 62711 3a padoty — 30.



