ITepmckunt xpai
2024-2025 y4eOHbIi TOA
BCEPOCCHUMCKASA OJINMITAAJIA INIKOJbHUKOB
IO TPY Y (TEXHOJIOI'NN)
MYHUIIMIIAJIBHBIA DTAII
10-11 KJIACC

NPOPNJIb «POBOTOTEXHUKA»

KJ/IIOYHA

Oo0masg yacth

Ne OTBeThI Bbanabl
1 a,bcde 1
2 a, b,cd 1
3 a 1
4 1
1 3 4
b c d
5 d,c,bea 1

CnenuajbHasl 4acTh

3ananue 6. (1 6amr) C noMoIIpio JBOMHOTO OJI0Ka MOTHUMAIOT Tpy3. Paguyc nmepBoro 6510ka paBeH 5 am,
nuametp BToporo 61oka paBeH 80 cMm. Korja BepéBky, 3akperui€HHYIO Ha IEpBOM OJIOKE, TAHYT C CHUJION B
50 H, o ynaércs moaHATh rpy3, 3aKperi€HHbIN Ha BTOpoM Onoke. Tpenuem B ocu 05I0Ka, a TaKyKe Maccoi
6mokoB npenedpeub. Onpenenure maccy rpysza. OTBer Beipazute B rpammax. [Ipu pacuérax mpumurte g = 10
M/c?. Cuuraiite, uTO BepéBKa HAMATHIBAETCSA H CMATBIBAETCS C OJIOKOB €3 YCKOPEHHS.




Cnpasounas ungopmayus

Heotinoii 610Kk — 3mM0 KOMOUHAYUsL U3 O08YX COCOUHEHHBIX MedCOy COOO0U HEenoOBUNCHBIX OIOKOS,
3aKkpennénnvix Ha obwell ocu. K kascoomy uz 610k08 npukpenisemcs no eepéske. Kascoas us eepégok
MOdHCEem HaMAmMvl8ambCsl Ha OJIOK UMY CMAMBIBAMbCAC He20 6e3 CKONbIHCEHUS.

OrtBer: 6250.

3amganme 7. (1 6amn) Ha MmakeTHOH 1u1aTe coOpaiy CISaYyIONIYIO CXeMy (CM. cxemy yenu).
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[Ipu cOopke HCTIOMB30BAN TOJTBKO pe3ucTopbl HOMHHAIOM 220 OM. OmnpeaienuTe COnmpoTUBICHUE TIETTH.
ConpoTuBICHHEM UCTOUYHUKA TOKA U MPOBOJIOB MOXKHO NpeHeOpeub. OTBET BHIPa3UTE B OMax.
Otser: 1430

3ananmue 8. (1 6amn) [lo kanairy cBsi3u ObLI TIEpPEIaH TBOUYHBIN KOJI:

1101 0100 0000 1000 0010 0101

N3BecTHO, 4TO B KOJE IMEpBbie 8 OUT — 3TO MEPBOE YMUCIO, Janee 8 OUT — ATO KOIACUCTBUSA (CM.
mabnuyy), nanee 8 OUT — 3TO BTOPOE YKCJIO.

Kon JeicTBue
1000 CrnoxeHnue AByX 4Hcel
0000
0100 BrrunTanue u3 epBoro 4ucia BTOPOro 4ucia
0000
0010 YMHOXEHHE ABYX YUCEI
0000
0001 enas yacTh OT JesIeHHs] IEPBOTO YKCIIa HAa BTOPOE
0000
0000 OcTatok OT JieNieHns IEPBOr0 YUCIIa Ha BTOPOE
1000

[IpuHuMaromee yCcTpONHCTBO BBINOJHUJIO BBIYMCICHHE W BEPHYIO pe3yibTaT —BOCBMUOUTHBIN
OBOMYHBIN KoJ. Kakoil KoJ BEpHYJI0 BEIUUCIISIONIEE YCTPONUCTBO? B OTBET 3amuinTe 4nuciao B JBOMYHOU
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CUCTeMe CUMCIICHHS 0e3 MHICeKca, Oe3pazaenuteneii u mpodenos, Hanpumep, 00000000.

Otrser: 00011011.

3aganue 9. (1 6aaa) C nomolipio JBYX IIKUBOB M peMHs Bacsa coOpan peménnyro nepenauy. Paguyc
Bedymiero mkuBa paBeH 1 nm 2 cm. luamerp Begomoro mkuBa paBeH 30 cm. Ompexnenurte, HAa CKOJIBKO
IpaycoB JOJDKEH MOBEPHYTHCS BEIYLIUH IIKUB, YTOObI BEAOMBII IKHUB TOBEPHYJICSA HA TPETh 000pOTA.

Otset: 150.

3aganue 10. (1 6ar) Po6oT ocHalEH ABYMS OTAEIBHO YIPABISEMBIMH KOJIECAMU, IUAMETP KaXKJIOTO
u3 Kojéc podora paBeH 12 cm. JIeBbIM KoJiecOM ympaBisieT MOTOp A, MpaBbIM KOJIECOM YIpaBisieT MOTOp B.
Kornéca HanpsiMyro 110/IcO€TMHEHBI K MOTOpaM (CM. cxemy poboma).

HANPABAEHWe
BNEpPEA

Cxema poboma

Ock motopa A moBepHynack Ha 150°, oce motopa B Obula 3aduKCHpOBaHAHW HE Bpallaiach.
Ompenenure, Ha CKOJBKO TpaaycoB MoBepHyics poOoT. [llupuHa kosenm poOoTa (pacCTOSTHHUE MEXITY
neHTpamu kojéc) paBHa 25 cm. [Ipu pacuérax mpumure ©t = 3,14.

OtBert: 36.

3apanme 11. (1 6asua) PaGoyas 30Ha MaHMMIYJIATOpa PACIOIOkKEHA B TOPHU30HTAILHOM IUIOCKOCTH.
Manumnynstop o0namaeT OJHOM MOCTYNaTeIbHOM M OJHOW BpallaTeIbHOM CTENEeHbI0 CBOOOABI (CM.
KHHEMATHYECKYIO CXeMYy MaHUIYJISATOPA).

<«=>

O =

Kunemamuueckas cxema Manunyisimopa

3axBaT MaHUIYJISITOPA MOXKET TOBOPAYMBATHCSI HA YTOJl, IPalyCHas MeEpa KOTOPOTo MeHsiercsa oT —60° no
60° oTHOCHUTENBHO OCHM MaHMIyJasATOpa. KoopauHara IOJIOKEHHs 3axBaTa MaHHUIYJIATOpa BIOJIb OCU
MaHUIyIsATOpa MokeT MeHAThCs oT 200 10 700 ycnoBHbIX equHuL. CunTaiite, 4ro 1 ycaoBHas eIMHULA TIO
OCH paBHa 2 MM.



Omnpenenure miuomans padoueidl 30HbI MaHUMyasiTopa. OTBET BBIpa3UTE B KBAAPATHBIX JCIUMETpPaX,
OKPYTJIUB pe3yNIbTaT 10 1enoro uncna. [lpu pacuérax mpumute = 3,14. YToObI 1MOJIydnuTh 00JI€€ TOYHBII
OTBCT, OKPYIJICHUC CTOUT IIPOU3BOANUTDL TOJBKO ITPH MOJTYUCHUHN (1)I/IH2UIBHOFO OTBCTA.

OtrBer: 188.

3aganme 12. (1 6a11) PoboT npoexan npsiMoIMHEHHBII OTPE30K Tpacchl 3a 12 cexyHa. 3a 3To BpeMs
Ka)x10€ 13 KoJéc poboTa MoBepHyIOoCh Ha 19 060poTOB. M3BECTHO, YTO TUAMETP KaXKIOTO U3 KOJIEC poboTa
paBeH 20 cm. Onpenenure paccTosiHUE, KOTOpoe mpoexai podot. OTBET HaiiTe B CAHTUMETPaX, OKPYTIUB
pe3yabTaT a0 uenoro. [Ipu pacuérax npumure t = 3,14. OkpyriieHne peKOMEHIyeTCsl IPOU3BOIUTH TOIBKO
MIpU NMOJTY4YE€HUU (PUHATBHOTO OTBETA.

Otreer: 1193.

3amanue 13. (1 6aa1). PoOOT OCHAIIEH IBYMS OTACIBHO YIPABIIEMBIMH KOJIECAMH, PAIyC KaXJI0TO U3
koJi€c poOoTa paBeH 12 cM. JIeBbIM KoJIECOM yIpaBiIsieT MOTOP A, MpaBbIM KOJIECOM YIIpaBJiseT MOTop B.
Konéca Hanpsmyro noJcoeAnHeHbl K MOTOpaM.

PoGor nBuxkercs npsmonuHeiiHO. B Hawane paGoThl MporpaMMbl 3HKOAEPhl MOTOPOB ObUIM OOHYJIEHBI.
JlanpHeilee U3MEHEHNE OKa3aHUM 3HKOJIepa MOTOpa A MoKa3aHo Ha rpaduke.

2160
1980 P °
1800
1620
1440
1260
1080
900
720
540
360
180

Omnpenenure paccTosiHME, Ha KOTOpoe poOoT mepemectusics 3a 5 cekyHa. OTBeT AaiiTe B CaHTHUMETpaXx,
OKpPYTJIUB pe3yabTat 110 uenoro. [Ipu pacuérax npumure ©t = 3,14. OkpyriieHne peKOMeHIyeTCsl IPOU3BOIUTh
TOJIBKO TMPH MOTy4eHUU (UHAIBHOTO OTBETA.

Otser: 414.

3aganue 14. MaHUNTyIATOPHI MIPEJICTABIISIIOT COO0M MHOTO3BEHHBIE MEXaHU3MBI, COCIMHEHHBIE JIPYT C
IPYroM IMIAPHUPHBIMH WM  TEJIECKONMYECKUMHU JIIEMEHTaMH, OOECHeurBAIOIIUMUA  BO3BpPaTHO-
MOCTyNaTeNbHbIe WM BpallaTelbHble ABMKEHHUSA. YHHMBEPCAIBHOCTh MAHMITYJSTOpA OLIEHHUBAETCS €ro
CIOCOOHOCTBIO TepeMeIaThes B mpocTpancTBe. C MOMOIIBI0 KHHEMATHYECKUX CXEM IMOKa3bIBAIOT, KaK
MIPOMCXOIUT Mepeaaya IBMKEHUS MEXTy SIEeMEHTaMU MaHUTYJSITOpA.

3BeHbSI M KMHEMAaTUYECKUE TMaphl MOKA3bIBAIOT Ha KMHEMATHYECKHX CXEMaX C MOMOIIbIO YCIOBHBIX
obo3HavyeHwuii (cMm. Tabnuiry 1).

Tabnuma 1. YcnoBHble 0003HaUEHUS 1T KHHEMAaTHYECKUX CXEM

JIeMEeHT ICKU3




3BEHO (CTEP>KEHb)

HenonsuxHoe 3akpensieHue 3BeHa 2_

HOCTyTIaTeJIBHaSI KMHEMAaTH4YCCKas Imapa — I

BpamaTenLHasI KMHCMAaTHU4YCCKasd 1mapa )

PaGouuii opran MaHUIyIsATOpa (CXBAT)

|

PaccmoTpuTe npuBeéHHbIEe KHHEMATHUYeCKHE cXeMbl (puc. 1).

Pucynok 1. KunemaTu4eckue cxemsl.

3aganue 14.1 (1 6aan) Omnpegenute, Kakylo ¢dopMy HuMeeT pabouas 001acTh MaHUIYISATOPA,
KHHEMaTH4yecKasi cXeMa KOTOpOro IpeJcTaBiieHa Ha pucyHke b? Boibepure n3npeanokeHHbIX BAPUAHTOB
OJIUH.

A) Otpe3ok;

b) Cexrop mapa;

B) Cexrop kpyra;

I') CexTop KOHYCa;

J1) IIpssMOYT OJIbHUK;

E) Jlyra okpyxHOCTH;

7K) IIpssmoyroibHBIN Mapaienenunes;

3) CekTop mpsMOTO MOJIOTO IUIUHIPA;



M) CexTop npsIMOro CIUIOIIHOTO LIMIUHAPA.
Otger: /|

3ananme 14.2 (1 6ana) Cpenu npuBeIEHHBIX KUHEMATHYECKUX CXEM MAHHUITYJIITOPOB YKAXHUTE Ty, Ha
KOTOPOH NPEACTaBICH MaHUITYJSTOp, y KOTOpOro pabouas 30Ha uUMeeT Ty ke (opmy, 4ro u y
MaHHITYJISITOpa, H300pak€HHOTO Ha cxeme /.

OTtBeT: A

3aganue 14.3 (1 6amaua) Cpeau npeanoKeHHbIX KUHEMAaTUYECKUX CXEM MaHMITYJIATOPOB YKa)KUTE Te,
pabouasi 067acTh KOTOPBIX MOXKET TPEACTABIATH COOOM CEKTOP MPSMOTO CIUIOIIHOTO IMIMHIPA MPH
MOJXOAAIINX TMapaMeTpax JJIEMEHTOB. B OTBeT 3amuImmTe MOCIIEAOBATENFHOCTh 3arjlaBHBIX OYKB IO
andasuty 6e3 pazaenureneit u npodenos, Hanpumep, ABBI'IEXK3UK.

OTtBer: 3U

3ananue 14.4 (2 6amn) PaccMoTpuTe NpeioxKEeHHYIO KHHeMaTuieckyto cxemy Nel (puc. 2).

Pucynok 2. KunemaTuyeckasi cxema Nel.

Omnpenenure 06beM pabouei 006JaCTH MaHUITYASTOPA, U300paKEHHOTO Ha AaHHOU cxeme. [lapameTpsl,
HEOOXoJMMBbIC I pacu€ra, BO3BMHTE M 3 TaOmuipl 2. XBaT pa3MelleH HEMOCPEJCTBEHHO Ha
KUHEMaTHYECKOW mape.

Tab6muma 2. [TapameTpsl a5 pacuera

a B C () T
160 cm 1,4 ™M 1 oM 270° 3,14
OTtBer mpaiiTe B KyOMUYECKHX JCLMMETpax, MPUBEIS pPe3yiabTaT ¢ TOYHOCTBIO JO IIeNbiX. B oTBer
3aMUIITUTE TONBKO Yrciio. OKpyrieHne CTOUT MPOU3BOIUTH TOJIBKO MPY NOTYyYeHUH (PUHATBHOTO OTBETA.
OTtBer: 6359

3aganue 15. (2 6an) Pobot npencrasnser u3 cebds miarhopmy ¢ auddepeHnnanTbHbIM PUBOIOM (pPHC.
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3). Macca po6oTa 3a uckiIroueHueM Kojiéc u Motopos coctasiaser M = 10 Kr. Konéca sBisiores uaeanabHbIMU

HMIMHApaMu ¢ paguycom T = 15 €M, mupunoit h = 5 ¢M u maccoit M, = 2 K. Cuuraiire, uTo Macca

KoJIeca paBHOMEPHO pacrpeieieHa o BceMy 00bEMy Koseca. Po6oT nommkeH 06s1aaaTte BO3MOKHOCTBIO
JIBUTaThes ¢ yeKopeHneM @ = 5 —. B po6oTe st 060KX KOJIEC JOIIKHBI HCIIOJIb30BATHCS OJMHAKOBBIE MOTOPBL.
C

TpCHI/IC KauCHUA HC YUUTBIBATD.

Bupa cboky

IITTTTSTSS ST TSI TITSSLS TSI SIS TSI TSI LTSS TS
IOl

Mn + 2Mwm

(1111177

W

171117777777 7777777777777777

Pucynox 3. Bua Ha po6ora cOoKy.

N3 Tabnuiipl 5 BBIOEpUTE MOTOPBI IMTOIXOAIINE TS 3TOTO poOoTa. B 0TBET 3anuimmTe HOMep BHIOPAaHHOTO
MoTopa. Eciam yCIOBHIO YIOBJIETBOPSIOT HECKOJIBLKO MOTOPOB,
MUHUMAJIBHBIM KPYTSAIIMM MOMeHToM. CuuTaiiTe, 4TO TpPH JBHWIKCHHH POOOTa OTCYTCTBYET TPEHHE B
BOJIOKYIIIE, a KOJIECa HUKOT/Ia HE MPOCKAIB3bIBAIOT.

BBIOCpUTE MOTOP, OOJIaIAIOIINIA

Taoauna 5.
M - MOMEHT, Pa3BUBAEMBbIH
Howmep MOTOPOM, H*M M, - Macca MOTopa, Kr
MOTOpa ’

1 2 1

2 15 10

3 8 3

4 5 10

5 30 20
Ortser: 2
3apanue 16. (2 6amna) K BBICTAaBKE COBPEMEHHOTO KHOEpHETHYECKOTO  HCKYCCTBa

HuxuTolt 661 ipeicTaBIeH HOBBIM CBEPXOBICTPBIN PoOOT-Xyn0KHUK. [loceTuTensim BbICTaBKH ObLT
IIPEUI0KEH MHTEPAKTUBHBIN aTTpakMoH. Ha CEeHCOpHOM 3KpaHe Clie10BajIo HApUCOBaTh CKOPOCTH JIEBOTO U
MIPaBOTo KoJiec Kak (pyHKuMI0 BpeMeHu. [locie 4yero oHn MOTJIM HacHaJAnuTCs 3aMevaTelbHbBIMU TPAEKTOPUSIMH,
KOTOpBIE HapHcoBall poOOT. B kauecTBe CyBeHHpa ydacTHHUKAM aTTPAaKIMOHA TUIAHUPOBAJIOCH OTJATh I'paduKu
CKOpOCTEH KOJIeC U TPaeKTOPHUIO, OJTHAKO (hailyibl mepenyrainuck, 1 HukuTa 10JpKeH BpydHYIO COTIOCTaBUTh
cooTBeTcTBYyIoIIME rpaduku. [lTomorure emy 310 crenartb.
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Po6ot npencrasiiser U3 cedst IBYXKOJIECHYIO TEIEKKY ¢ paamycom kosiec (WheelRadius) 5 cm u mupunoit
0a3bl (TrackWidth) 20 cm (puc. 4).

WheelRadius, r

‘E;d (|

= 9

<

Q.

& X,

o (s | ()
—--'U

Pucynok 4. JIByxxoJiecHasi TeJIexKKa.

B neBom cTonbiie npeacraBieHbl rpaduKy yrioBbIX CKOPOCTEH B paJiiaHax B CEKYH]Iy B 3aBUCUMOCTH OT
BpEMEHHU B CeKyHJaX. B mpaBom cronlue mpencraBlieHbl TPAaeKTOpUHU ABMKeHHs pobora. HeobOxomaumo
COTIOCTaBUTh rpauKu CKOpocTel ¢ TpaekropusiMu. OTBeT npesacrasbTe B BUje A1b2B3/14.

Taoauna. I'paduxy yriaoBbIX CKOPOCTEH M TPAEKTOPHUH JABHKEHHUS podoTa

A 1
10

Neswi WoTop 1 ®  Todea cTapTa
Mpaswi WoTop TpasrTopKA poboTa

]:4 ;" 1
1.2 G lI
/

d 1.3 1 0.5 3] 1.5




30
Neswm woTop 0.5 ¥ Touks cTapTa
20 Mpaswl woTop TpaskTopia poboTa
10 ’>
n|
a
-1
415
=20
a 2.5
-1 415 |
B 3
130
Neswi woTop ¥®  Todea cTapTa
20 Mpasti woTop a1 \v Tpaettopua pobota
a0 0.35 '
40
a _——
20
4105
a
a 0.5
.2 411 a
r 4
=0
Neswi MoTop #*  Touka cTapTa
= Mpassif woTop .1 TpasiTopua pobota
' |
- 1.5
20 o
a H—'_'_'_F'_'_FF‘_F
a
l 0.5
. ] .05 a1 .15

Oteer: A4dB3B112

Zamanue 20 (2 6amma). PoGor gomkeH mpoexaTh MO TMPAMOJIMHEHHOW Tpacce,
pacrnoioKeHHON BI0JIb cTeHbl. Ha HEM yCcTaHOBIEH JAaTUMK PACCTOSHUS, HalpaBICHHBIN
TOPU30HTAIIBHO HA BBICOTE 15 CM OT MOBEPXHOCTH MOJUTrOHA. J[aTuuK BCE BpeMs JIBUKEHUS
OCTa€TCsl HANPaBJIEHHBIM MEPIEHANKYIISIPHO MOBEPXHOCTU CTEHBI. PaccTosiHUME OT CTEHBI 0
JaT4yuKa OCTa€TCs MOCTOSTHHBIM U paBHO 90 cM, 1anbHOCTh JEMCTBYS JaTYHKA MpeBhIIIaeT 1

M.



Bo Bpems aBmkeHHs IO Tpacce poOOT NOIHKEH 0OHAPYKUTH «3a00p», YCTaHOBJICHHBIN
BJIOJIb CTEHBI (CM. CXeMy mpaccul).
&~

&~ 3aéop
=
Q

o 1,5m )
>

OHHHIIT

JS LSS S S S S S S

Cmena
3a Bpemsi OBIKEHHUS IO Tpacce poOOT JOJKEH MOJaTh JIBa KOPOTKHUX 3BYKOBBIX

curHana. [lepBbiii — npu oOHapyxeHUH 3a00pa JaTYMKOM PAcCTOSIHUSA, BTOPOM — Koraa
JATYHK TIEPECTAHET €ro AETEKTUPOBATh.

3a0op mpenacTaBisieT COOOW CIUIOIIHOM NPSAMOYIOJbHUK, BBIPE3aHHBIM W3 JUCTa
TOHKOH (hanepshl, TonmmmHON 8§ MM. JlnrHA npssiMoyrosibHuKa paBHa 1,5 M, mmpunaa — 30
cM. 3a00p yCTaHOBJIEH MApaAJJIENbHO CTEHE, HA PUKCUPOBAHHOM PACCTOSIHUU, paBHOM 10
CM OT CTeHBI. ['apaHTHpyeTCs, 4TO Kpas 3a00pa HaxoAsTCs He ONmKe, yem3a 2 MeTpa OT
JUHUH cTapTa U QUHUILIA.

30Ha BUIMMOCTH JaTYHKa MPEJICTABISAET cO00# npsimoii konyc, yron ABC mpu oceBom
CCUYCHUU 30HBI BUIMMOCTH JIATUYUKA PACCTOSTHUS cocTaBisieT 60° (CM. pucyHox).

B

PucyHok

PoGoT nBmxkeTcss paBHOMEPHO M TIPSIMOJIMHEWHO cO CKopocThio 4 cm/c. Ompenenure,
CKOJIBKO BpEMEHH MPOMAET MEX/1y 3BYKOBBIMH CUTHAJIAMU, TTOJAHHBIMU POOOTOM.

[Ipu pacuérax TonmuHoN 3a00pa MOXKHO mpeHedpeys. [Ipumure V3~ 1,7. OtBer BBIpa3UTE
B CEKyHJ[aX, OKPYIJIUB Pe3yibTart JI0 1esnoro yncina. s 0oblieii TOUHOCTH OKPYTIICHHE CTOUT
MIPOU3BOIUTH TOJBKO MOCIIE MOTy4YeHus: (PMHATBHOTO OTBETA.

OrtBert: 60.
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