MyunuuunajabHbli 3Tan Beepoccuiickoii o 1uMnuaabl MKOJIbHUKOB 0
NH®OPMATHUKE B 2025/2026 yueoHOM rogy

poduan: PoboToTexHuka
10-11 xnace

TeopeaneCRne 3aJlaHus

YBaxkaemMpblil yY4aCTHUK OJIMMIIUAbI!

Bam npeacTout BBIIOJHUTH TEOPETUUYECKUE M TECTOBBIC 3a/iaHusl. BpeMs BbINOJIHEHUS 3a/laHUi
teopeTnueckoro Typa 120 munyt. Beero 25 3amanuii. 3a KaxJa0€ NPaBUIBLHO BBIITOJIHEHHOE 33a/IaHUE —
1.6 6aa. Makcumanbao — 40 6a/LU10B. BEITIOTHEHNE TECTOBBIX 3aaHHI 11e71€CO00pa3HO OPraHu30BaTh
CIIEYIOIUM 00pa3oM:

— HE cIiella, BHUMATEJIbHO MPOYUTAUTE TECTOBOE 3a1aHNUE;

— ONPEEIIUTE, KAKON U3 MPEUI0KCHHBIX BAPUAHTOB OTBETA HAaN0OJIEe BEPHBIN U MOJIHBIN;

— BHECHUTE HOMEp 3a/IaHUs U OTBET B OJIAHK OTBETOB,

— IpojoJDKaiiTe, TakuM 00pa3oM, paboTy 10 3aBEPILEHHs BBIIIOJIHEHUS TECTOBBIX 3aJaHuil;

— TI0CJI€ BBINOJIHEHUS BCEX IPEIOKEHHBIX 3aJaHUil elle pa3 yJ0CTOBEPbTECH B MPABUIBLHOCTU
BalllMX OTBETOB;

— ecnu moTpedyeTcsi KOpPeKTHpPOBKa BbIOpaHHOro Bamm BapmaHTa OTBETa, TO HEMPABUIbHBIHN
BapHUaHT OTBETa B OJJaHKE OTBETOB 3aUEPKHUTE KPECTUKOM, U PSJIOM HAIMIIUTE HOBBIM.

Boinonnenue TeopeTnueckux (MMCbMEHHBIX, TBOPUECKHX) 3aJaHU 11€J1ec000pa3HO OpraHu30BaTh
CJIEYIOIIUM 00pa3oM:

— HE CIIellla, BHUMATEJIbHO [IPOYUTAINTE 3aJaHHE U OIIPEIEINTE, HanOoJIee BEPHBIN U MIOJIHBINA OTBET;

— OTBeyas Ha TeOPETUUYECKUIl Bompoc, 001ymaiiTe 1 chopMyupyiiTe KOHKpETHbIN OTBET TOJBKO Ha
MTOCTaBJICHHBIN BOIIPOC;

— ecnu Bol BelnonHseTe 3aaHue, CBsI3aHHOE C 3aII0JHEHUEM TaOJIMLbl UM CXEMBI, HE cTapaifiTech
JeTAIM3UPOBaTh HHPOPMAIIHIO, BIMCHIBANTE B OJJaHK OTBETOB TOJILKO T€ CBEJCHUS WU JaHHBIE, KOTOPbIE
YKa3aHbl B BOIIPOCE;

— 0coboe BHMMaHHE O0OpaTUTE Ha 3a/aHUs, B BBIIOJHEHUM KOTOPBIX TpeOyeTcs BbIpa3uTh Baie
MHEHHE C Y4YEeTOM aHaju3a CUTyallud WIM TOCTaBJIIEHHOW mpoOiieMbl. BHMMaTensHO M BIYMYMBO
OTpeeNIUTE CMBICT BOMNpPOCa M JIOTMKY OTBeTa (II0CIe10BaTENbHOCTh U TOUHOCTD U3i10kKeH s ). OTBeuas
Ha BOIIPOC, IIpeylaraifTe CBOM BapuaHT PELICHUs MPOOJIeMbl, IPU 3TOM OTBET JOJDKEH OBbITh KPaTKUM,
HO

coJiepKaTh HEOOXOIUMYIO HH(POPMAITHUIO;

— IIOCIIE BBINIOJIHEHUSI BCEX NPEUIOKEHHBIX 3aJaHUM €Ile pa3 yJOCTOBEPbTECH B MPABUIBHOCTH
BbIOpaHHBIX BamMu 0TBETOB M pelIeHui.

IIpenymnpexnaem Bac, uro:

— IIpH OLIEHKE TECTOBBIX 33/1aHUH, TJie HEOOXOJMMO ONPEIEIUTh OAUH MPaBUIbHBIN 0TBET, 0 6aioB
BBICTABJISACTCA 3a HeBepHBIfI OTBCT U B ClIydac, €CJIN YUYaCTHUKOM OTMCYCHBI HCCKOJIBKO OTBCTOB (B TOM
Yuciie MPaBUIIbHBIN), WM BCE OTBETHI.

Bpemsi BbINoOJIHEHHS TeopeTHYeCKUX 3a1aHuii — 120 MunyT.

MakcumajibHOe KoJH4ecTBO 0a10B — 40

HE 3ABBIBAVTE IEPEHECTH OTBETHI B BJIAHK OTBETOB!!!

Kenaem Bam ycnexos!



OBIIUE BOITPOCHI

3aganue 1. Kak Ha3biBaeTcs KOMIUIEKC (DAKTOPOB OKpYXKAloOIIeH cpeabl OrpaHMYeHHOM
MIPOCTPAHCTBE, OKA3bIBAIOIIMI BIMSHIE Ha TEIIOBOM OOMEH OpraHu3Ma 4eJOoBeKa, OIpeaessieMbli
OCHOBHBIMH (PU3MYECKHMH [TapaMeTpaMu: TeMIIEPaTypOid,

3ananmne 2. Kakue pa3mepsl yKa3bIBalOTCS Ha COOPOYHOM uepTexe?

A) TonBKO pazMepbl HEOOXOAUMBIE 111 COOPKH;

b) pa3mepsl Becex netanei;

B) Tonpko raGapuTHbIC pa3Mephl;

I') pasmepsb! He yKa3bIBalOTCS;

J1) ToBKO pa3Mepsl Ha PPOHTATILHOM BU/IE.

3aganue 3. HazoBure mpodeccuro, NesaTenbHOCTh KOTOPOU CBsi3aHa ¢ 3ammToi IT- cuctemsl oT
B3JIOMOB U BpenoHocHoro [IO, ocraHaBnuBaeT M NPEeAOTBPAILAET KPaXXd M YTEUKY JaHHBIX.
Crnenuanuctsl pabOTalOT Ha OMEPEKEHHE: MPOCUYUTHIBAIOT BO3MOXKHBIE PUCKH U YSI3BUMOCTH
MH(OPMALIMOHHON CUCTEMBI, YKPEIUISIIOT €€ 3alIUTYy.

3aganue 4. JleoHu1 cipoeKTHPOBA TUIACTUHY AJis maccu podora. HeobxoauMo mocuntaTh Maccy
TUTACTHHBI, €CIIH BbIpe3aTh e€ u3 Gpaneps! 3MM. [IpHHSTE: [UIMHA TyTU=/IJMHA CTATHBAIONIECH XOP/IbI,
I0THOCTE (hanepsl 750Kr/M°, uncio n=3.14. Pe3ynbTaT BHIPa3uTh B TpaMMax, OKPYTIIHTh JI0 LENOTO.
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3apanmue S. Kak Ha3piBaeTcs HaOOp TaHHBIX, UCTIOIB3YEMBIN /17151 BHEAPEHUS B HETO CEKPETHOTO
cooOmieHus npu creranorpadun?

A) udpoBoii BOASHOM 3HAK

b) HocuTens nHboOpManH

B) mmudpotexct

I') creroxonTeitnep

J1) KpUITOKOHTEHHEP

CIIEHUAJIBHAA YACTD

3apanue 6. YcrpoiictBo npunsuio asonunbii kog: 101100110001110100101011. U3BectHO, uTO
MJIAAIIHAA OalT — IEPBOE YUCIIO, CTapIInid 6alT — BTOopoe uuncio. [1o cepenune — aeicTrue.

Kon [etictBue

11010011 Crnoxenue

11010011 Brruutanue u3 nmepBoro 4mciia BToporo

10110011 OcraToK OT JIeJIeHuUs IEPBOTO YKCIia Ha
BTOpOE

00101011 YMHOXECHHE

00011101 emass vacte OT JEICHUS  TIEPBOTO
qrcia Ha BTOPOe

VY CTpoiCTBO BHIOIHUIIO AEUCTBUE C IBYMS UHCIaMHU U BEPHYJIO PE3YJIbTAaT — BOCbMU OUTHBIN
JIBOWYHBIN KoJ. B oTBeTe 3anmummre BocemMb udp, 6e3 mpobdesos.

Hanpuwmep, 11111111

3ananue 7. [lers Hammcan mporpammy Juisi poOOTa JUisl IBMXKEHHS BAOJIL YEPHOM JIMHUH U
3arpy3ui B pooora.
#define SENSOR_PIN A®
#define MOTORA_PWM_PIN 5
#define MOTORA DIR_PIN 4
#tdefine MOTORB_PWM_PIN 6
#define MOTORB_DIR_PIN 7
float k = 0.5;

int white = 700;
int black = 135;
int u;

int power = 150;
int sensor;
float grey;



void setup() {

for (int i = 4; i < 8; i++) {//3anaém pexum paboTbl NMUHOB
pinMode(i, OUTPUT);

}
digitalWrite(MOTORA DIR_PIN, HIGH); //3apaém HanpaBneHue BpaleHuA
moTopa A digitalWrite(MOTORB_DIR_PIN, HIGH); //3apaém HanpaBneHue
BpauweHusa motopa B grey = (black + white) / 2; //Bbluucngem 3HayeHwue
Ha rpaHuue 4YepHoro c 6enbm

}

void loop() {
sensor = analogRead(SENSOR_PIN); //CyuTbiBaeM 3Ha4yeHue C [aT4HMUKa
u = floor(k * (sensor - grey)); //Bouucnsem ynpasnswlee BO3aelCTBUE
analogWrite(MOTORA_PWM_PIN, power + u); //Mopgaém Ha MOTOpPbl HOBYH
MOWHOCTL analogWrite(MOTORB_PWM_PIN, power - u);
delay(10); //3anepxka anAa 6onee KOpPpeKTHOW U MJaBHON paboTh

Omnpenenure, Kakas MOIIHOCTB OyJIET IO/1aHa HAa MOTOPBI A, €CJIH C JaTYMKa JTMHUH OBUIO MOJTY4EHO
3HaueHwue, pasuoe 470.

CnpaBoynast vHpOpManus

floor(X) - okpyrienue 10 11€70T0 BHI3

3ananme 8. Kons coOpan Ha MakeTHOM miare cxemy. lcmonb3oBana pe3HCTOpbl HOMUHAIOM
1000Mm. (CMm. cxema 1ienm)
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Cxema 1ienu

Omnpenenute SKBUBAJICHTHOE COMPOTHRIICHHUE 1. COMpPOTHBICHHEM HCTOYHHUKA TOKA M TIPOBOJIOB
MOXHO mpeHeOpeub. OTBET BBIPa3UTE B OMax, OKPYIIIUB PE3yJbTaT IO Ieaoro uucia. UtoOsl
MOJyYUTh 0O0JIee TOYHBIA OTBET, OKPYIJICHHE CTOUT IPOU3BOIAMTH TOJBKO MPH MOJYyYCHUU
(UHATBHOTO OTBETA.



3ananue 9. Baps B3su1a IErKyro NpovHyro TBEPAYIO POBHYIO OalKy U HaHEc/a Ha He€ paBHOMEPHYIO
pasMeTKy mapkepoM. UtoOsl Oanka Obls1a TOPU3OHTAIbHA, C OJTHOM CTOPOHBI Baps moasecumna 6anky
Ha BEPEBKY, a C ApYroi monoxkuia Ha onopy. [locie vero nmpukpenuia k 6anake 1Ba rpyza. Macca
rpy3a ml paBHa 3 kr, Macca rpy3a m2 pasHa 1 kr. JInnna 6anku L = 100 cMm. Maccoii 6anku MOKHO
npenebpeub. YCKopeHHe CBOOOAHOTO majeHus npumute paBHbM =10 m/c’. CuuTaiiTe HUTH
HepacTsKuMoi 1 HeBecomo. Ompenenure cuiny HaTsbKeHHs HUTH. OTBET BbIpa3sUTe B HBIOTOHAX
Y OKPYTJIUTE JI0 JECATHIX.

m2

m1

3apanme 10. B cBepmuisHOM CTaHKE  HCIIONB3YeTCs KUHEMATHYEeCKasl cxema,
n300pakeHHast Ha pUCYHKE.

72/

I'me mecrepuu umeroT Kon-Bo 3yoneB Z1=20, Z2=30, Z5=8, Z6=24. [luameTpbl LIKUBOB
D3=40MmM, D4=60mM.

JBuratens Bpamaercs co ckopocTbio 1000 o6/mMuH. C Kakoi CKOpOCTBbIO OyJeT BpalaTbcs Ball
IV? OtBet ykaxxute B 00/MUH, OKPYTJIUB JI0 IIEJIOTO YUCIIA.



3ananme 11. [lepeBenute U3 ACCATUYHONW CHCTEMBbl CUMCIEHHUS B JBOMYHYIO 4ucio 73. B orBere
YKQXXHUTE TOJIBKO IUGPHI ABOUYHOTO YHUCIIA.

3aganue 12. MBan cobpast MmaHumyastTop B cxeme ncnomb3yercss KOHTPOIJJIEp ¢ TOKOM HOTpeOIeHUs
200MA u 6 MMUHHMATIOPHBIX IIIArOBBIX JBHUTATENIe C TOKOM moTpedsieHust B muke 0,8 A KaKIbli.
Hanpsbxenue nuranust yerpoictB 12 BoabsT. Kakas MUHUMAaIbHASI MOIIIHOCTh UCTOYHHMKA MTUTAHUS B
Barrax sHeoOxonuma?

3aganme 13. Jluma Hamen Moaens MaHUMyasTopa ¢ 4-ms creneHsimu cBoOonsl (4DOF) Ha caiite
thingiverse. Beipe3an Ha 1a3epHOM CTaHKE 3J1€MEHTbl MAHUITYJISATOPA.

B3sn wersipe servo 9g, mimaty Arduino Uno, u DC-DC mnpeoGpasoBarens Ha ocHoBe XL4015
HacTpoeHHbIN Ha 5B 11 nuTanus cepBo npuBo1oB. HeoObxoaumo mo1o0pare MCTOYHUK MATAHUS A1
MaHUITyJIdaTOpA. ILI/IMa pemnil B34ATb MCTOYHHMK IHUTAHHA Ha 12B ¢ JABYKpPAaTHBIM HPCBBIICHUCM
BO3MOKHOMU MOTPeOIsieMOi MOIIIHOCTH BCEMU KOMITOHEHTaMHM, YTOOBI HUYETO HE IPesIoch U paboTano
crabuibHo. 13 datasheet /luma y3Han, 4to

e Arduino Uno cymmapHo notpebisiet, He 6osee - 1300 MmBt
® OpuH cepBonpuBoj 99 B nuke notpediser Tok 0.8A npu 5B
e KIIJ] mpeoOpazoBaremns XL4015 — 96%

® Pekomenayemoe Hanpspkenue mutanus Arduino Uno — 7-12B
Kakoii Tok ¢ IByXKpaTHBIM MPEBBIICHUEM MaKCHMAaJIbHOTO TIOTPEOJICHHs B3sTh B pacueT Jume s
mo100pa UCTOUHUKA MUTaHUA? OCTANIBbHBIMU DJICKTPUYSCKHUMHU MOTEPSIMU TIpeHeOpeub. OTBET naiTe
B amIiepax ¢ OKpYIrJIeHHEM 0 JIECATHIX.



3ananue 14. PoOOT-4epTEKHUK ABUKETCS 110 POBHOM TOPU30HTAIBHOIN MOBEPXHOCTH U HAHOCUT Ha
He€ m3o0paxkeHue (CM. TPAGKTOPHUIO) MPU TOMOIIM MapKepa, 3aKperyiEHHOTO IO IEHTPY MEXIY
KOJIEC.

Tpaexkropus
Bce moBopoThl poOOT coBepIIaeT C IIEHTPOM BpAIICHUs MO LEHTPY ocHu Koisiec. PoOoT moxer
JBUTATHCS TOJIBKO BIEPEA U IOJHKEH MPOEXaTh MO KaXI0MY OTPE3KY TPAEKTOPUU POBHO IO OJHOMY
pasy. Omnpenenure MUHHUMAJIbHBIA CyMMapHBIM Yrojl TOBOpOTa po0OTa, HA KOTOPBIM OH JOJKEH
MOBEPHYTHCS IIPU IPOE3JI€ M0 Bcel TpaekTopuu. [IoBOpaunBaThCst B CTapTOBOE HAMPABICHHUE MOCTIE
IIpoe3/ia o TpaeKTopuu He TpedyeTcst. OTBET BbIpa3UTE B Ipajlycax, OKPYIIUB A0 Leiaoro. B ogHom
rpaxyce 60 munyT (1°=60°)

3aganue 15. PoboT ¢ auddepeHnmmuanbHpIM MPUBOIOM (IBa KOJIECa, MOTOP Ha KaXKI0€ KOJIECO).
JuameTtp kaxxaoro u3 konéc podora paser 1 am 2 cm 3 MM. JIeBbIM KOJeCcOM YIpaBisieT MOTOp A,
MpaBbIM KosiecoM yrpasisieT MmoTop B. Konéca nanpsimyto nmoacoeannenst k Mmotopam. Onpenenure,
Ha CKOJIBKO TPaayCoB JOJDKHA MOBEPHYTHCS 0Ch MOTOpa A (mpu paboTaroiieM moTtope B), uToOb
po0OT Tpoexan MPSMOIMHEHHBIN y4acTOK Tpacchl miuuHoW 2 M 6 cm. IllupuHa komem podota
(pacctosiHue Mexay HeHTpamu Konéc) paBHa 23,4 cm. Ilpu pacuérax mpumute m = 3,14. OTBeT
BBIPA3HTE B TPAAyCax, OKPYTIIMB PE3yJIbTAT J0 MEeJI0ro Yrcia. YToObl HOTyduTh 00JIee TOUHBIN OTBET,
OKPYTJIEHUE CTOUT MPOU3BOAUTH TOJIBKO MPHU MOTy4YeHUH (PUHAIBHOTO OTBETA.

3aganue 16. Ctanok ia3epHOit pe3ku BRIOTHIIT G-KOT;:

G1 X180 Y40 G1

X180Y290 G1

X60 Y40

[TocunTaTh TUIOIIA[b BBIPE3AaHHOM JETalu B MM, OKpyrJiuB A0 ueinoro. CrapToBas KoOpAHWHAaTa
nazepHoii ronosku 60;40. Enunuis! usmepenus B G-koae — Muuiumetpsl. CripaBodHast HHGOpMaIus
G-K0oJ — YCIIOBHOE MMEHOBAHHME SI3bIKA IPOTPAMMHUPOBAHUS YCTPOUCTB € YHCIOBBIM IIPOTPAMMHBIM
ynpasienueM (UITY).

Oyukuust G1 X Y koaupyeT JuHEHHOE ABMKEHHE. DTOT KOJ TOBOPUT MalllMHE NEepEeMECTUTh
MHCTPYMEHT OT TEKYILel TOUKU o MpsIMOI TMHUK K Touke ¢ koopauHaTamu (X; Y). Hanpuwmep, G1
X10 Y20 nepeMecTUT MHCTPYMEHT K Touke ¢ koopauHatamu (10; 20).
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3apanue 17. Po6oT HaxoauTCcs Ha 1Moje ¢ KiIeTKamu, crapToBas nosunus - C5. Jlna ympaBieHus
po6orom ectpb Tpu komannel — BIIEPEJl, HAJIEBO, HAIIPABO. KomaHabl TOBOPOTOB
MOBOpauMBarOT poOoTa B kieTke Ha 90 rpaaycos.

1 2 3 4 5 6 7 8

A

E fa HEi

B xaxoii Ki1eTKe OKaxXeTCst p060T ITOCJIC BBIITOJIHCHUA aJ'Il"OpI/ITMa?

3apanmne 18. PoOor Ha konecax auamerpoMm 56MM asuraincs 11 cekyHa NpsMOJMHENHHO depe3
NePIIeHINKYIISIPHBIE JBM)KEHUIO YepHBbIe W Oesble mojockl. Ha pucynke rpaduk ypoBHS SPKOCTH
OTPaKEHHOT'O CBETAa, MOCTPOCHHBIN IO 3HAYEHUSM CUYUTAHHBIM JAaTYMKOM, MpPHUYEM, MEHbIIHNE
3Ha4eHus1 — Ha YepHOM. CkopocTh naBurateneit 75 o6/muH. Onpenenute MUPUHY CaMOW JITMHHON
6enoit mosockl. OTBET BBIPAa3UTE B MM, OKPYTJIMB J10 1ienoro. Bosemure uncio I1u pasaoe 3.14.
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3aganue 19. Po6oTa moMecTHH B JIJAOUPHUHT (CM. JIJAOMPHUHT).

h 4 .

Hanpasnenue «Bnepén» podoTa COOTBETCTBYET HAIPABJICHUIO CTPENKU. POOOT 10IIKeH, TBUTASCH 10
IPAaBUIY «IIPAaBOW PyKH», NPOUTH MO JAOUPUHTY U 100paTbcs 10 KIETKH C 3€JIE€HBIM KPYTrOM.
CKOJIBKO BCero KJIeTOK moceTut podot? Kierkn yuutsiBaTh oquH pa3. CTapTOBYIO U (UHHUIIHYIO
YUUTBIBATh.

3aganue 20. Kons cobpan cxemy u3 pesucropoB 100 Om. Kakoii Tok Oyner morpedisaTs cxema?
OTtBeT BbIpa3uTe B MA, OKPYIJIMB 10 LEJNOro. BHYTpEeHHUM COMPOTHBIEHWEM HCTOYHHMKA TOKA W
COIIPOTHBIIEHUEM ITPOBOJIOB ITPEHEOPEYb.

3aganue 21. Erop co6pan nuddepennnansHoe maccH (JBa Kojeca ¢ MOTOpoM Ha kaxom). [lupuna
KOJieu (PacCTOsTHUE MEXK Ty IIEeHTpaMu KoJiec) nmonydmiack 180mm. Jlnamerp konec — S6mMm. Ha kakoe
KOJI-BO TPalyCOB HEOOXOMMO BKIFOUUTH JBUTATEIN PA3HOHANPABICHHO, YTOOBI pOOOT MOBEPHYIT HA
90 rpamycos? Yucno [1u Bo3sMute paBHbIM 3.14. OTBET OKpyTIUTE J0 LETOTO.

3aganue 22. CKOJIBKO IPIMO3YyObIX KOHUYECKHUX Tiepead Ha KapTHHKE?




3ananme 23. Bepa no6aBuia B mporpaMMmy (pUIbTpAIMIO MTOKA3aHUHM JaTYMKA PACCTOSHUSL.

float k=0.96;

float filtered_dist=k* filtered_dist +(1-k)*curr_dist;

rze curr_dist — Tekyiee 3HaYeHHE C JaTynka paccrosuus, filtered dist — punpTpoBaHHOE 3HAYEHUE,
BBIYMCIISICTCS KQXAYI0 UTepalnio mukia, k — koaddumment. [Tocae 9-oit ureparuu filtered dist Obut
paBeH 90.5mMMm

Howmep urepanuu curr_dist, mm
10 100

11 110

12 97

Kakoe 3nauenue Oyzaer nocne 12-oit urepaunu? OTBET OKPYTIUTE 10 ACCATHIX.

3ananue 24. Kons tectupyer anroputm ¢ [IM/]-perynstopom st aABmxeHus aupGepeHInanIb-HOTro
IIACCH TI0 JIMHUK Ha ABYX jaaTunkax. Koaddumumentst kp=2, kd=4.

Yactp anropurma:

err = sensorl - sensor2 //err — ommoKa(0TKJIOHEHHE)
u=kp*err+kd* (err - errold) //u — ynpaBasiomee Bo3neiicreue errold = err

IToxa3aHus JaTYUKOB B TPEX UTCPALUAX

Urepanus sensorl sensor2
N 60 60
N+1 65 63
N+2 65 63

Kakoe 3Hauenmne ObLIIO MOCYUTAHO TSl YIPABIISIONIETO BO3JCHCTBHS U B uTepanuu N+2?

3aganme 25. PoGOT CTOUT B LIEHTpE KOMHATHI MOKPBITON KBaJpaTHOW MIIUTKON. Pa3Mepbl KOMHATHI
15 Ha 15 MIKMTOK, COOTBETCTBEHHO CYWTaeM, 4YTO KOOpAauWHAThI pobota 7;7. Ha mumrkax c
KoopauHaTamu 2, 2 u 2,13 1 Bcex IUIMTKaxX MEXIYy HUMH HaXOQUTCs IpenarcTsue. M3BecTHo, uToO,
ecJi poOOT MPOE3KAET U3 IIEHTPA OTHOM IITUTKH J0 IIEHTpa ApYyrou 3HKoAep yBennunBaetcs Ha 200.
Ecnu poboT moBopaunBaeT, TO KOJECO, KOTOpPOe KPYTUTCS BIEpEH yBeIMUUBaeT sHKozaep Ha 120,
KOTOpO€ KpyTUTCS Ha3aJ yMeHbIIaeT Ha 120. Ykaxure 3HaueHHe JIeBOro SHKOIepa eciiu poOoT eeT
1o Kparyaiimemy nmytu B Touky 1, 11. Po6oT Ha ctapTe pacnonoxeH B LIEHTpe MITUTKH, NapajieIbHO
e€ KpasM U CMOTPHUT B HAIIPaBJICHUHU MPETISITCTBUSL.

HE 3ABBIBAVITE IEPEHECTH OTBETHI B BJIAHK OTBETOB!!!

10



