BCEPOCCUMCKAS OJIMMITNAIA IIIKOJIbBHUKOB
TEXHOJIOT' M. HAITPABJIEHUE «POBOTOTEXHUKA». 20222023 yu. T.
[IIKOJIBHBIN ATAIIL 9-11 KJIACCBHI

OTBETHBI 1 KPUTEPHUN OLIEHUBAHWA

MakcuMmanbHas oneHka 3a padory — 30 6a/710B.

Ha3zBanue yacTu
1 Ne 3ajanusa

Tun 3aganusa

Kpurepun

O0mag yacto

3ananue 1, 2

BriOpaTh 01uH OTBET

3a kaxoe 3amanue —1 0an

3aganue 3 YcTaHOBUTH 3a MOJTHOCTHIO BEPHBIN OTBET —
COOTBETCTBHE 1 6ann
3apanmue 4 BriOpaTh HeCKOIBKO | 3a MOJTHOCTBIO BEPHBIM OTBET —
OTBETOB 2 Oaita
3ananme 5 Kpatkuii oTBET 2 6ana

CnennajbHas 4acTh

3ananme 1,4,5,8,9

Kpatkuit oTBeT

3a kaxzoe 3axanue —2 Oaia

3aganmue 2, 6,10

Kpatkuit oTBeT

3a Kaxzoe 3axanue —3 oauia

3ananue 3 Kparkuii oTBeT 3a Ka)KIpIi IPaBUJIbHBIN
oTBeT — 1 Gamn
MaxkcumanbHas OIleHKa
2 Oamna
3ananue 7 BriOpath ouH oTBET 2 Oayua
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O01mag yacrhb

3aganue 1
1 6ann

Ha cranumu «HoBoky3Henkas» MOCKOBCKOTO METPOIOJIMTEHA MOYKHO YBUIETH CEMb
CMQJIBTOBBIX MO3aW4yHBIX TaHHO. OJHO W3 HHUX PaCIOJIOKEHO B BECTHOIOJIC,
a OCTaJIbHBIE HAXOJATCA B IIEHTpaIbHOM YacTh 3aja. [laHHO OBUIM BBITOJHEHBI
XYJI0)KHUKOM-MO3anuucToM Braaumupom AsekcanapoBruueM DposioBbIM IO 3CKU3aM
Anekcanipa AnekcanapoBuya JlelHEKH.

PaccmoTpuTte doTorpaduio oqHOT0 U3 MO3aUYHBIX ITAHHO.

OHpClIeJII/ITe, KaK Ha3bIBACTCs 3TO ITAHHO.

o [axTépsr
ABHATOpPBI
JIbKHUKH
CanoBon!
CraneBapsbl
Crpoutenu

o MamuHocTpouTenu

O O O O O

Cnpasounas ungopmayusn

Cmdnema — yeemuoe Henpo3payHoe CMeKlo, U320MOBIEHHOe NO CHeyUudlbHbIM
MEXHON02UAM BbINJABKU ¢ 000a8IeHUEeM OKCUOO8 MEeMANI08, PAGHO KAK U KYCOUKU
PA3IUUHOU (hOpMbL, NOTYUEHHbLE U3 He20 NYMEM KOAKU UTU PE3KU.
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3aganue 2
1 6ann

[IpoekT mpoKJIaIKK JIMHUM KOHHOTO TpamBasi ObUT paspaboran aiisi MOCKBBI
B 1864 romy, olHaKo MEpPBYI0 BPEMEHHYIO JIMHUIO OTKPBUIM JIMIIL BOCEMb JIET
CITYCTS, IPUYPOUMUB €€ K NMPOXOoauBIIEH B ropojie [lonuTexHnueckon BhICTaBKE.

Konka npencraBisiza co0Oi OTKPBITHIA WIIM 4Yallle 3aKpBITHIA JKUIAX (BaroH),
WHOTJIa ABYXATAXHBIM C OTKPBITHIM BepXoM («umrmepuan»). Baron nmo penbcoBbiM
MyTSIM TSHYJIW TP JOMIAJEH, YIIpaBsieMble Ky4epoM.

JIBroKeHue 1o rnepBou rnepecTpoeHHou [ IeTpoBCKOM TMHUKM KOHHOT'O TpaMBasi OTKPbLIIOCH
1 centsiOpst 1874 rona. K koniy 1876 roxa IlepBoe 00111ecTBO KOHHO-KENIE3HBIX J0POT
B MOCKBE BBICTPOMJIO CETh JIMHUM B 27 BEPCT, UMEJIO 82 BaroHa W TPU JENO-KOHIOIIHH.
Hcnomp3oBanne koHKM B MockBe nponosnkanocs 10 1912 rona.
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3aganue 3
1 6ann

VYcraHoBUTE COOTBETCTBHE MEXAy (ororpadusiMu u3fenuidi M Ha3BaHUSIMU
pOCIICH, B KOTOPOM OHU BBITIOJTHEHBI.

I'KCIIbCKasd

KOCTOBCKasd

ropojenkas

JBIMKOBCKast

XOXJIOMCKast
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3ananue 4
2 0aJL1a

Bacs cobpan B cpene «3D-moaenrpoBaHuey KOMIO3ZUIIHMIO U3 TE€OMETPUICCKHUX Te.

Cpenu npuBeIEHHBIX N300paKeHNI BEIOEPUTE 06a, Ha KOTOPBIX U300paKE€HbI BUJIbI
npoekiuii coopanHoi Bacelt reomeTpuiecKkoit KOMIO3UIIUH.
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3aganue 5
2 da/11a

[Ipu nepenaue nmokazaHuu AIEKTPOCUETUMKA TaHs y3HaANIA, YTO €€ CEMbS 3a aABI'YCT
2022 rona nmotpebuna 20 KBt u snekTposnepruu 3a nepuoa T1 (muk), 10 KBt u
3a nepuost T2 (Houwb) u 15 KBt1'u 3a nepuon T3 (monymnuk). ¥ TanuHOW cembu
YCTaHOBJICH TPEXTapU(PHBIA 31eKTpocuETUnK. Omnpenenure, CKOJIbKO UM HYKHO
OyZeT 3aIulaTUTh 3a MOTPEOJEHHYIO JIEKTPOIHEPTUI0, eciu y TaHu JomMa CTOUT
razoBas rmTa. OTBET aiiTe B pyOJsix U KOMeiKax.

Tapughvr 6 Mockse 0ns keapmup 1 00MO8 ¢ 2a308bIMU NAUMAMU

C 01.01.2022 C 01.07.2022
110 30.06.2022 no 31.12.2022

3a 1 kBt'u 3a 1 kBr'u
(py6.) (py0.)
OpnnoTtapudHBIN yUET C IPUMEHEHHEM 5,92 6.17

OJIHOCTaBOYHOIO Tapuda
JIByxTapudHblil y4€T ¢ npuMeHEeHUuEM Tapuda,
nuddepeHIIUPOBaHHOTO MO 30HaAM CYTOK
nueBHas 30Ha T1 (7.00-23.00) 6,81 7,10
HouHas 30Ha T2 (23.00-7.00) 2,48 2,69

MHoroTtapudHblil Y4ET ¢ mpuMeHeHneM Tapuda,
nuddepeHIIUPOBaHHOTO MO 30HaM CYTOK

nukKoBas 30Ha T1

(7.00-10.00; 17.00-21.00) 7,10 7,40
HOYHAas 30Ha T2

(23.00-7.00) 2,48 2,69

nojaynukoBas 30Ha T3 5.0 617

(10.00-17.00; 21.00-23.00)

OtBeTt: 267 pyo. 45 kom.

Pemenue

20 - 7,4 = 148 pyO.

10 - 2,69 = 26,9 pyO.

156,17 =92,55 py6.

148 + 26,9 + 92,55 = 267,45 py0.
267,45 py6. =267 py0. 45 xor.
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Cneunanbnaﬂ qacTb

3aganue 1
2 daJ1a

I_HCCTHaI[HaTepH‘IHaH CHUCTCMA CUHUCIICHHUA — 5TO IIO3MIIHMOHHAA CUCTCMA CUUCIICHUA
¢ ocHoBanuem 16. OHa IMOJy4Ynjia HIMPOKOC PACIIPOCTPAHCHUC B TCXHUKC.

[leperenure unciio 420 U3 AECATUIHON CUCTEMBI CUUCIICHUS B IIECTHAAIATCPUIHYIO.
B otBere 3amuimTe mocie0BaTeIbHOCTh CUMBOJIOB 0€3 pa3aenuTeiel U MpoOesoB.
Hcnons3yiiTe /7151 BBOJIA TOJIBKO JTATUHCKYIO PACKIIAJIKy KIIaBHATYPhl, BBOJIUTE TOJIBKO
3aryiaBHble OyKBBI. HYDKHMI HHIEKC BBOJAUTD HE HAJIO.

Cnpasounaa unghpopmayusn

B mecmﬂaduamepuqnod cucmeme CHucjaerRus 4ucia 3anucoel8aronicia ¢ nomMouibro

wecmHaoyamu cumeonos — yugp om 0 0o 9 u b6yke namuuckoeo angasuma
om A oo F.

Uucino B 1ECATUYHON CUCTEME CUMCIICHUS 101112 |13|14]| 15
O603HaveHHe B IIECTHAIATEPUYHON CUCTEME A/B|C|D|E|F
CUHCJICHUS

Ymobvl He nymamo, 8 KAKOU cucmeme CUUCIeHUs 3aNUCAHO YUCT0, e20 CHabcaom
unoexcom cnpasa enuzy. Hanpumep, uucno 17 6 decasmuunoii cucmeme umeem
6uo — 1710, a 6 wecmnaoyamepuunou — 116.

Umobvl  nepegecmu  uyucno U3z OECAMUYHOU  CUCMEMbl  CYUCTEHUS
8 WeCMHAOYAMEPUYHYIO, HYHCHO.

® Buinoanums oenenue ucxooHozo yucia Ha 16 naueno. Eciu nenonnoe
yacmuoe boavue unu pasto 16, npooondxcams deaums Ha 16 Hayeno 0o mex
nop, NOKa HenoHoe 4acmHoe e cmauem pagho (.

® Bwinucams 6ce ocmamku om oeieHusi 8 00pamHoM NOpsioKe 8 0OHY CIMPOK).

Paccmompum npumep. Ilepesedém uucno 222 uz decamudHou cucmemvl CHUCTIeHUS
8 WeCmMHAOYaAMepUdHyIo.

Jlenumoe Henoanoe uacmuoe Ocmamok om Oenenust Luppa
222 13 14 E
13 0 13 D

Honyuaem, umo
22210 = DE16

OTtBet: 1A4.
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Pemenne
[lepeBeném unciio 420 U3 AECITUUHON CUCTEMBI CUMCIICHHUS B IIIECTHAIIATEPUYHYIO:

420 : 16 =26 (ocTaTok 4)
26 : 16 =1 (ocrarok 10 — A)
1:16=0 (ocrarok 1)

[Tomy4daem, 4to
42010 = 1A416

3aganue 2
3 0aJ1a

Po6oT noipkeH npoexath o 4€pHOo-0eoMy mTpux-koAy. [loockl Ha mTpUX-KOIE
yepenyrorca no 1nsery. PoOoT craptyer nepen nepBoit monocoil. [lupuna nosnoc
HITPUX-KOJA pa3Hasl.

Bacst cobpast poboTa ¥ yCTaHOBWJI Ha HEro OJUH JAaTYUK OCBEHMIEHHOCTH. JlaTunK
PAaCIOIO0KEH NMEPICHANKYIISIPHO MOBEPXHOCTHU IITPpUX-Ko1a. POOOT ocHaIIEH 1BYMS
OTJICJIbHO YIIPABJISIEMBIMU KOJIECAMU, PAJINYC KAXI0TO U3 KOJIEC podoTa paBeH 6 cMm.
[[InpuHa xKo1eu pobdoTa (paccTosTHUE MEXKIY IIEHTpaMu KoJiéc) paBHa 30 cM.

[Tpu xamOpoBKe HAa YEPHOM JIaTUMK PoOOTa ITOKa3all 7, pu KaauOpoBKe Ha OeIoM
nokazain 93. B kadecTBe 3HaU€HUs TPaHUIIBI ceporo Bacs B3ss1 CyMMy ITOKa3aHHI
JaTYMKa Ha 4YEPHOM U Ha O€JIOM M pa3Jeiiil MOJyYUBIIEECs YUCIIO Ha 2.

Po6ot npoesxkaer mo mtpux-koay. Po6oT ycranaBiamBaeTcs Tak, 4TO OH CTapTyeT
NEPHEHANKYIIIPHO Kparo MTpUX-Koja. Bo Bpems monbITku poOOT €1eT paBHOMEPHO
u psimosinHelHo. [locne Toro, kak poOOT cheneT Co MTpux-koaa, Bacs ocranoBUT
pobora.

3a BpeMs IOMBITKYA POOOT MOJIYUYHUII CIETYIONINUE JAHHbIE C TaTYMKa OCBEIIEHHOCTH:

0 1 2 3 4 5 6 t (C)

Bo BpeMsi MOMBITKM Kaxa0€ U3 KOJEC poOOoTa MOBOPAYMBAIIOCH Ha 2 000poTa
3a 3 cekyHAbl. Omnpenenure MUPUHY CaMOM MUPOKON u3 4€pHbIX mosioc. OTBET
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BBIPA3UTE B CAaHTHMETpaX, OKPYIJIUB pe3yibTar 10 1enoro yucna. [Ipu pacuérax
npumuTte 7 ~ 3,14.

YTtoObI IMOJIYYUTDb OoJyice TOYHBIN OTBCT, OKPYIUJICHHUC CTOUT IMPOHU3BOIUTH TOJIBKO
IIpH IOJIYUCHUU (1)I/IHaJ'II>H01"O OTBCTA.

OTtBert: 25.

Penienue
Ornpenenum rpaHully ceporo:
93+ 7): 2 =100: 2 = 50

OnpenenuM W BBIACIUM, KakKhe 3HAUYECHMsI MOKA3aHUW JATYMKA HUMXKE TPaHUIIBI
ceporo. DTH MoKa3aHusl Oy/1eM TPaKTOBaTh Kak YE€pHBIN HBET. /11 aTOTO0 MpoBeaém
yepe3 Touky (0, 50) nuHuI0, MapayuieNbHYI0 OCH BPEMEHHU:

S

100
90
80
70 4 Ve
60 i \ § /,.:" "’:,A »,:'v :z;

301
20 +
10T

e
t(c)

0 1 2 3 4 5 6

-

Kak mpl BuauM 1o rpaduKy, Ha mMTpuUx-kojae Obuio S5 uépHbIX mojoc. Camas
UpoKas u3 Hux — 310 mosioca Ne 3. Po6oT mo Heit exan 1 cexyHmy.

OmnpenenuM, Kakoe pacCTOSTHHE Mpoe3xkaeT podoT 3a 1 cekyHay:

2-@2 -m-6cM):3c): 1c =8rcm=8 - 3,14cm = 25,12 cm
~ 25 cMm
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3aganue 3
2 da/11a

Carra cobpait ¥ 3anporpaMMHUpoBall pob0Ta, KOTOPBIN JBUTAeTCs IO TOJIF0 ¢ YEPHOU
muHUer. POOOT ocHaIéH AByMS OTACIBHO YIpaBISIeMbIMH KoJi€caMu. JIEBbIM KojiecoM
yrpaBysieT MOTOp A, MpaBbIM KOJIECOM yIpaBiisieT MoTtop B. Ha pobote ycraHoBIeH
OJIMH AHAJOTOBBIA JATYMK JIMHUM. YTIPaBJICHUE NBIKEHHEM pPOOOTa IMPOUCXOIUT
C moMoIplo KoHTpoiiepa Arduino Uno um fapaiiBepa jBurartesieli Ha MHKPOCXEMeE
L298P. HamnpaBieHue BpalieHusl JBUraTesici He U3MEHSETCS U BCET/1a BIIEPEI.

HpCI[CTaBHCHHLIﬁ @paFMeHT IMporpaMMsbl OTBCYACT 3a CIICAOBAHUC I10 JIMHUMU.

#include <math.h> //ToAKTFOYeHNe OMOTMOTEKH MaTEMaTHKH

#define lineSensorPin A0  //3agaém HOMep ITUHA MOAKIIOYCHUS JaTINKa JTHHUH
#define motorA 5  //3agaém HOMep MUHA YIPABJISIOIIET0 MOITHOCTHIO MOTOpa A
#define dirMotorA 4 //3amaém HOMEp MHHA YIIPABIISIONIETO HAIIPABIEHUEM MOTOpa A
#define motorB 6  //3amaém HOMep MHMHA YIIPABIAIONIETO MOIITHOCTHIO MOTOpa B
#define dirMotorB 7 //3amaém HOMep MHHA yIpaBIISIOLIETO HapaBieHHeM MoTopa B

void setup() {
// HacTpanBaeM BBIBOJIBI IJIATHI 4, 5, 6, 7 Ha BBIBOJ CUTHAJIOB
for (inti=4;i1<8;i++) {
pinMode(i, OUTPUT);
¥
}

floatk =0,5; //xo3¢dunneHT KOPPEeKTUPOBKU BO3IEHCTBHUS

int white = 800; //mpenenbHOE 3HAYEHUE OEIOTO 1BETA MPU KATUOPOBKE
int black = 115; //mpenenbHoe 3HaUYeHNE YEPHOTO 1IBETA MPU KATUOPOBKE
intu; //ynpaBiistolee BO3ACHCTBHE

int sensor;  // Tekylee MokazaHue AaTyuKa

float grey; // rpanuiia ceporo

void setup()
{
// HacTpauBaeMm 4, 5, 6, 7 KOHTaKThI HA IJIATE¢ HAa BHIBOJI CUTHAJIOB
for (inti=4;i1<8;i++) {
pinMode(i, OUTPUT);

by
void loop()

{
digitalWrite(dirMotorA, HIGH); //3anaém nanpaBieHue IBMKEHUS MOTOpa A
digital Write(dirMotorB, HIGH); //3anaém nanpasnenue asuxeHust Motopa B
sensor = analogRead(lineSensorPin); //momy4aem 3nadeHue ¢ naTamka
grey = (black + white) / 2;  //Berumcisiem rpaHuIly ceporo
u = floor(k * (sensor - grey)); //BelumcisieM yrpaBJsiioliee BO3ICHCTBHE

10
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analogWrite(motorA, 128 - u); //mepenaém Ha MOTOPBI HOBYIO MOIITHOCTD
analogWrite(motorB, 128 + u);
delay(10);  //3amepskka 1j1st 60Jjiee KOPPEKTHOM U TIaBHON pabOThI

}

MOontHOCT, MOTOPOB MOKET OBITH BhIpakeHa IesibiM unuciioM ot 0 go 255. Eciou
3HAYEHHWE MOIIHOCTH, MEpPEeJaBacéMOl Ha MOTOp, MpEBbIIAET 255, TO HA MOTOpP
M0JIaeTCsl 3HAYEHHE, paBHOE 255.

Omnpenenute, Kakas MOITHOCTh OYyJIeT MojlaHa Ha MOTOPhl A U B, ecnu ¢ naTdnka
JUHUU ObLIO MOJIYy4YeHO 3HaUYeHue, paBHoe 470.

Cnpagounas ungopmayusn

@ynxyus analogRead(<nomep nopma>) ucnonv3zyemcs 051 CHUMbIBAHUSL CUSHATIO8
C aHano2o8vlx NUHO8 naamvl apoyuno. Ha ewvixode Mmbl nonyyaem uucho,
NPONOPYUOHATBHOE PEealbHOMY 3HAYEHUI0 8XOOH020 HANPAMCEHUsl (HO He Ccamo
Hanpsdicenue). B kauecmee 6xoosuezo napamempa <Homep Nopma>> UCnob3yem
HOMep aHan0208020 NOPMA, ¢ KOMopo2o mvl 6yoem cuumuvléams 3uaverue. yukyusi
so3epauiaem yenoe yucio 8 ouanazoue om () 0o 1023.

Dynxyus floor(X) eozepawiaem oaudxicaliuee yeaioe 4ucio K Yuciy X, Ho He 0oJbuue,
Yyem camo yucio X.

Oteer:

MomnocTs MOTOpa A: 122.

Momnocts MoTopa B: 134,

Pemienne

grey = (800 + 115): 2 = 915: 2 = 4575
u = 05" (470- 457,5) = 0,5 - 12,5 = 6,25

OKpyrMM BHM3 3HAYCHHUE TIEPEMEHHOM U 710 OJIMKAMIIIEro 1IEJI0r0, HE MPEBBIIIAOIIETO
3Ha4YCHUE U. 3HAYUT, U = 6.

motor[motorA] = 128 — 6 = 122
motor[motorB] = 128 + 6 = 134

11
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3ananue 4
2 0aJL1a

[Tonb3ysiChb NOPUBEAEHHOM KHUHEMATUYECKOW CXEMOM, OIPEICIUTE YaCTOTY
BpanieHus mnusens. OTBEeT BbIpa3uTe B 000pOoTax B MUHYTY, OKPYIJIMB pe3yJIbTaT
JI0 1IEJI0T0 YHCIIA.

&200( )
ool*
00
B
B 4
LD b 4
(o ol
10 Ql
[oXe]] (-] |
0o == P
b5
_ n=1920 06/mun |
=72
K M1 Inunoens

Bxoonoit ean

150

OTtBert: 320.

Pemenue

Omnpenenum, CKOJIBKO 000pOTOB B MUHYTY J€JIa€T IHUHIEIb!

150 36 12 24 3-1-2-1

1 00
1920.ﬁ.ﬁ.%.ﬁ_1920.4-3'1-3_1920.6_320(_MI/IH)

12



Bceepoccuiickas onumnuaga mkoasHUKOB. TexHonorus. Hanpasnenue «PoOoToTexXHUKa»
2022-2023 yu. r. llIxonpusii sTamn. 9-11 kmaccel. Kputepun oneHnBaHus

3aganue 5
2 0aJL1a

Muia coOpast Ha MaKeTHOM TUIaTe CIACAYIOIIYIO CXeMy (CM. cxemy yentt).

Cxema yenu

[Ipu cObopke oH momiwp3oBasica pesuctopamu HomuHaIoM 220 Om. Onpenenute
conpotuBieHue nenu. COMpPOTUBICHHEM HCTOYHUMKA TOKA M IMPOBOJAOB MOXKHO
npeHeOpeyb. OTBET BBIpA3UTE€ B OMaxX, OKPYIJIUB pe3yibTaT [0 ILIEJIOT0 YHuCHa.
UToO0BI MONIyYUTh 00JIee TOYHBIM OTBET, OKPYIJICHHE CTOUT MPOU3BOJAUTH TOJIBKO
IpU MOJy4YeHUU (PUHATILHOTO OTBETA.

Cnpasounasa ungpopmayus

Tlooknouenue pe3ucmopos, KOmopoe MOMCHO Npeocmasums 6 guoe KOMOUHAYUU
VUACMKO8, HA KOMOPHIX Pe3UCMOPbl COCOUHEHbl NOCAe008AMENbHO  U/UU
NapanienbHo, Ha3vl8Aemcs CMEUAHHbIM COCOUHEHUEM.

Hpu nocaed08amebHOM COCOUHEHUU pesucmopos 061/1466 conpomueleHue yuacmka
uenu MOdIMCHO nocdumamas, CJA0HCUE HOMUHAJIbL pE3UCMOPOS.

P aACCMonmpum npumep napaiiejibHoco coeouHenus yuacmka yenu.

R1
— 1} —
5| R |
o— +Hto
R3

—

IIpu napannenvHom coedunenuu pe3ucmopos oowee conpomusnenue yuacmrka BC
MO2ICHO nocyumamu ciedyrouum oopazom (npu Ry = R; = 10 OM, R, = 40 Om):
1 1 1 1 1 1 1 9

Rpc Ry R, R, 10 4010 40

13
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1
Benuuuna R_ — 9Mmo eelUdUHnA, O6p617’l’lHa}Z K conpomueileruio yvacnika BC.
BC

Toeoa conpomusnenue yuacmxa BC 6yoem pasro:
40
Rge = 9 = 40:9 =444 .. = 4(0Om)

OTtBet: 587 OM.

Pemenune

Ha makeTHoM 1iaTe PE3UCTOPBI COCANHCHEI I10 CJ'ICI[YIOHIGI?I CXCMC:

o N o B
O—_{—1— — 10O

I 1
| S |

DTO CMEIIIAHHOE COEIMHEHUE. 3HAUUT, COMTPOTUBJIEHUE LIeTTH OyJIeT PaBHO:

1

2 2
220 - 2 +— = 440+ 146 = 586 ~ 587(0m)

220 T 220 + 220
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3aganue 6
3 0aJs1a

Jamra B3si1a NErKyr0 NpoYHYIO TBEPYIO POBHYIO OAJIKy U HaHECIa Ha He€ pa3MeTKy
C MOMOIIIbIO MapKepa, pa3feliuB OalKy Ha HECKOJIBKO PaBHBIX YacTEH, MOCIe Yero
npUKpenuiIa K 6anke aBa rpysa u nojpecuiia e€ Ha mraTuB. UToObl Oanka 3aHsma
TOPU30HTAJIBHOE MOJI0XKEHUe, Jlalie mpuIIoch e€ MonepeTh.

LLLL

A B
|

D ¥F H I J
| | |

C
-
m,

7
e

Macca rpy3za m; paBHa 1 kr, Macca rpy3a My paBHa 2 kr. J{nuna 6anku L = 80 cm.
Maccoil 6aKu MOXKHO IpeHeOpeyb. YCKOpPEHHE CBOOOJHOrO MaJACHHUS NPUMHUTE

M o o o
paBHbBIM g = 10 - CuuraiiTe HUTH HCPACTAKNMOU B HCBCCOMOM. OHpe,[[eJII/ITe
C

CUJTy HaTspKeHUs HUTH. OTBET BhIPA3UTE B HBIOTOHAX.
OTtBert: 20.

Pemenue

N300pa3uM cuiibl, AEHCTBYIONIME HA MOKOSIIYIOCS TOPU30HTAILHO OAJIKY:

T N
A B C D E F }{ I J
| I I I |
D )
m;,
mIvaZ VP]

Tak kak mo yCIOBHIO 3a7a4yM Oajika pas3jesieHa Ha PaBHBIE YaCTH, TO MBI MOXEM
npeHeopeys e€ NITUHOM, YIUTHIBasi TOJBKO COOTHOIICHHS YaCTeH.

CocraBuM YPaBHCHHUC PABHOBCCHA MOMCHTOB CHUJI OTHOCUTCIIBHO TOYKHU B, IIPpUHAB
3d ITOJIOKUTCIIBHOC HAIIPABJIICHUC BPAIICHUS HAIIPABJICHUC I10 4acoBOM CTPCIIKC:

O-T+1 - -P2+3l - P1-51-N=0
Fnel =L:8=80:8=10cMm

Tak kak Mo ycJIoBHIO 3ajauu Oajka pas3jiejeHa Ha paBHbIC YACTH, TO Mbl MOXKEM
npeHeopeys e€ NITUHOM, YIUTHIBasi TOJKO COOTHOIICHHS YacTeH.
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Tornma noxy4nM ypaBHEHHE:
P2 +3- P1-5- N=20
N=@®P2+3-P1):5=2-10+3 -1 -10):5 = 10(H)

CocrtaBum YPaBHCHHUC PABHOBCCHUA MOMCHTOB CHUJI OTHOCHUTCIIbBHO TOYKH H, IIPpUHSB
34d ITOJIOKUTCIIBHOC HAIIPABJICHUC BPAIICHUA HAIIPABJICHUC 110 4acoOBOM CTPCJIKC:

50-T—40 - P2-21l - P1+0 - N=20

Tak kak mo YCJIOBHIO 3aJla4U Oaika pas3acicHa Ha PpaBHBIC 9YaCTH, TO Mbl MOXCM
HpCHG6pGIII> ec I[J'II/IHOﬁ, YUHUTBIBAA TOJIBKO COOTHOIICHUA YacTeu.

Torna nosydyum ypaBHEHUE:
5-T—-4-P2-2-P1=0
T =4-P2+2-P1):5=H4-2-10+2-1-10):5 = 20(H)
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3aganue 7
2 0aJL1a

Po6oT ocHaméH AByMs OTAENBHO YIpaBisieMbIMU KojiécaMu. JIeBbIM Kojecom
yHOpaBisieT MOTOp A, TIpaBbIM KoJiecoM ympasiiger MoTop B. Konéca Hanpsmyio
MOJICOEMHEHBI K MOoTOpaM. Po0oTa ycTaHaBIMBalOT Ha ToJie, pPa3AeIEHHOM
Ha paBHbBIC KBAJAPATHBIC KJICTKU (CM. cXemy noJis).

1 2 3 4 5 6 7 8

G m m O O W >»

Cxema noasa

JlnvHa ¥ mmpuHa poOOTa MEHbIIE JJIMHBI CTOPOHBI KJIeTKu mojs. Hampasienue
BIEPE HA CXEME ITOKA3aHO HAIIPABJICHUEM CTPEIIKH.

Po0GOT MOKET BBINIOJIHUTH CICAYIOMMC KOMAaHbI:

Ne | Komannma Onucanue IIprmep BBITIOJTHEHUS
1 | BIIEPEJ] | Po6ot mpoesxkaeT Bnepén Ha 1 KIeTKy.
Hanpasnenue «Bnepény» aiis podorta E> ::>

ITPHU 3TOM HC MCHACTCA

2 | BIIPABO Po6ot nepemerniaercs Ha 1 KJIETKY
BIIEpE, a 3aTeM Ha | KIIETKY BIIPaBo.
Hampasnenue «Bnepén» mis podoTa

IIpHU 5TOM MCHACTCA é

3 | BJIEBO Po6ot nepemeniaercs Ha 1 KIIeTKY

BIIEPE, a 3aTeM Ha 1 KIIETKy BIIEBO. @—-\

Hanpasnenue «Brepémy» aiis podborta
IIPU ITOM MEHSETCS é
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Po6ora yctanoBunu B 1eHTp KiIeTku B4, pacmonoxuB ero Tak, 4ro eciu poOoT
npoeaet BIIEPE]/], To on okaxertcs B ueHTpe kietku C4.

Po6oT BbINOIHUI TpOrpamMmy, 0OPMIICHHYIO B BUJI€ OJIOK-CXEMBI:

HAYAJIO

BIIEPE]]

Y

1=0
HET _— za
1<3
| A Y

BJIEBO BIIEPE]

'

BIIPABO

!

1i=1+1

I

\i

( KOHEL )

Onpenenure, B KaKOW KIIETKE OKaXXeTcsl poOOT MOCIE 3aBEpILIEHUSI BBIOJHEHUS
JAHHOU MTPOTPaMMBI.

OTtBet: A3.

Pemenue

@ m m O O W >
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3aganue 8
2 0aJL1a

VYrpasastoiiye mporpaMmsbl Jisl CTAHKA, OTBETCTBEHHBIE 32 (POPMUPOBAHUE JCTAIIN
U cojepxaliye B ceOe JEeTallbHO paclUCaHHbIE MO BPEMEHU HHCTPYKIUU IS
KQXKJIOTO JIBUTATEeNsl OCEBBIX MPHUBOJOB U IIMUHJIEICH, HAa3bIBAIOTCS JIXKU-KOJIaMU
(G-Code). Ctpoku HaunHarommecs Ha G COCTaBISAIOT OOJIBIIYIO YacTh MPOTPaAMMBbI
11 ctankos ¢ YITY.

Cranok ¢ YIIY pabGoraer B ropuzoHTasibHOM Miockoct XY. ['ojoBka nasepa
HaxoJuTcs B Touke ¢ koopauHatamu (50; 30). Jlazep BkitouéH. CTaHOK BBITIOJIHUI
CJIEAYIOIINE KOMAH/IBL:

G1 X380 Y30
G1 X380 Y590
G1 X50 Y30

Onpenenute mIoMaas TPEYroJbHON JETAIA, KOTOPYIO BbIpe3al CTaHOK. CuuTanre,
yTo 1 enuHUIA MO KaxJI0M U3 oceil cooTBeTCcTBYEeT 1 Mm. CumTaiite, 4YTO AETAJb
HE COJIEPKUT OTBEpPCTUM. OTBET BHIPA3UTE B KBAJPATHBIX CAHTUMETPAX.

Cnpasounas ungopmayus

Oyuxkyus G1 X Y kooupyem nuneliHoe 08udiceHue. Imom KoO 2080pum MauiuHe
nepemecmums UHCMPYMeHm Om meKywel MmMouyKu no NpsAMOU JTUHUU K MOUKe
c koopounamamu (X; Y). Hanpumep, GI1 XI10 Y40 nepemecmum urcmpymenm
K mouke ¢ koopounamamu (10, 40).

OtBet: 924 cM2.

Pemenue

[locunTaem miomaab BbIPE3aHHOW (DUTYpBI, MPEABAPUTENBHO MEPEBEIs JIHHbI
CTOPOH B CAHTUMETPBHI:

((380-50): 10) - ((590-30): 10):2 = 33 - 56: 2 = 924 (cM?)
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3aganue 9
2 daJ1a

Po60T-4epTEKHUK NBUKETCS 10 POBHOW FOPU30HTATIBLHON MOBEPXHOCTH U HAHOCUT
Ha He€ u3o0pakeHHe (CM. mpaekmoputro) TPU TOMOIIM KUCTH, 3aKPEIIEHHON
nocepeinHe Mexay KoJéc.

C

E

Tpaexmopus

Tpaexropus npeacrasiser cooo nsatuyronbHUK ABCDE. I'pagycHble Mepbl yIiioB
NPUBEACHBI B TAOJIHIIE.

Ne Yroa I'paagycHas mepa
1 A 70°
2 B 120°
3 C 110°
4 D 80°
5 E 160°

PoGoT ocHamiéH aByMsI OTIENBHO YIPABISEMBIMUA KOJIECAMH, PACCTOSHUE MEKIY
HEHTpaMHu KoJi€c (IIMpUHA KOJIen) cocTaBisieT 16 cMm, muameTp kKoseca podoTta 5 M.

Bce noBopoThl poOOT IOKEH cOBEpIaTh HA MECTE, Bpalllasi Koji€ca ¢ OJMHAKOBOMN
CKOPOCTBIO B IPOTUBOIIOJIOKHBIX HaMpaBieHUsAX. 3-3a KpenieHus KUCTH poOoT He
MOXET exaTh Hazal. PoOOT momKeH mpoexaTh MO KakJAOMY OTPE3KY TPAeKTOPHH
POBHO 1O OJHOMY pasy. OnpenennTe MUHUMAJIbHBI CyMMapHbI Yroy moBOpoOTa
po0oTa, Ha KOTOPHIN OH JTOJDKEH MOBEPHYTHCS MPHU MPOE3JIE MO BCEM TPACKTOPHH.
OTBeT BhIpa3UTE B rpagycax.

OTtBet: 250.

Pemenune

PaccMoTpuMm pelieHune 3a1auu i ciaydasi, KOrja TPaeKTOpHs peICTaBIsIeT coO0M
3aMKHYTYIO JJOMaHYI0, 00pa3yrolyo BBITYKJIbIM MHOTOYrosibHUK. [log cymmapHbIM
yIJOM TOBOPOTa IMOHMMAETCS CyMMa BEJIMYMH YIJIOB MOBOPOTOB, MPU 3TOM
HaIpaBJeHUE MOBOPOTOB pOOOTA HE YUUTHIBACTCSI.

[Ipu TaHKOBOM pa3BOpOTE Ha MecTe (KOoJieca BpAILAIOTCS B IMPOTHUBOIOJIOKHBIX
HaMpaBJICHUAX C OJMHAKOBOW CKOPOCTHIO) B BEPIIMHE pOOOT OyAET MOBOPAYUBATHCS
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Ha YroJ, COCTaBJISIIOLIMI C YIJIOM, B BEPIIMHE KOTOPOrO MPOMUCXOJUT Pa3BOPOT,
pa3BEpHYTHI yroi. To ecTh, yroa moBopoTa poboTa M yroj, B BEPIIMHE KOTOPOTO
COBEpILIAETCS TIOBOPOT, SIBIISIIOTCS CMEKHBIMU. 3HAYUT, UX cCyMMa OynieT paBHa 180°.
[Tonmyuaercs, 4To pU OBOPOTE PoOOTA B BepIIMHE A TpajlycHas Mepa yriia IoBOpOTa
MOET OBITh HalieHa Kak 180° — ZA.

[Io ycnoBuio 3amauu, CyMMapHbIM yroia MoBOpoTa poOoTa IpH Npoe3ze
110 TPAEKTOPUH, MPEACTABIAIOMENH COO0M MHOTOYIOJIbHHMK, CKJIAJIbIBa€TCAd Kak
CyMMa yIJIOB ITOBOPOTA po0OTa B BEPIIMHAX JaHHOTO MHOTOYTOJIBHHKA.

[Tpu mpoe3zae mo TpaeKTOPUH, KOTOPast MPEACTABIIAET OO0 3aMKHYTYIO JIOMaHYIO
JUHUIO, pOOOTY TOCTATOYHO CTAPTOBATh B OJHOW M3 BEPIIIMH U BEPHYTHCS B HEE Ke.
MbI MOKEM Tak MOCTaBHTh pOOOTa, YTOOBI MPHU CTApTe OH OBLI OPUEHTUPOBAH
B HAIIPaBJICHUU CTOPOHBI, MO0 KOTOPON OH HAYHET JBMIKEHUE, a NIPU BO3BPAIICHUH
B CTApTOBYIO BepIIMHY (Ha (GUHUIIE) POOOT MOXKET y>K€ HE COBEpIATh MOBOPOT.
3HA4YUT, CYMMAapHBI yTroJi TOBOPOTA B TAHHOM CJIy4ae — 3TO CyMMa yTJI0B MOBOPOTA
poboTa BO BCEX BEPILIMHAX, KPOME CTAPTOBOM BEPIITUHBI.

Tak kak yeM MeHbIIIEe TpajlycHasi Mepa yrja, TeM OoJbllle YyToJd MOBOpOTa podoTa
B JAaHHOW BEpUIMHE, U MOBOPOT B CTAPTOBOW BEPIIMHE MOXXHO HCKIIOYHUTH, TO,
YTOOBI TMOJYYUTh MUHUMAJIBHBIA CYMMAapHBIA YTroJl MOBOPOTa, POOOT JOJIKEH
CTapTOBaTh B BEpUIMHE yrja, I'pagycHas Mepa KOTOPOrO HMMEET HAMMEHBIIYIO

IrPagyCHYIO MEDY.
[Ipoananmu3upyem ycnoBue. M3 mATHM YIiOB NATUYTOJbHUKA MHUHUMAIBHYIO

rpagycayto mepy ummeer yron A (£A = 70°). 3nauut, BhIOEpEeM BepimHy A
KaK TOYKY cTapTa pobora.

[TocunTaemM MUHUMAIBHBIA CyMMapHBINA YToJ MOBOPOTa poOoTa:
(180° — «B) + (180° — 4C) + (180° — «D) + (180° — £E) =
= (180°-120°) + (180°-110°) + (180°-80°) + (180°-160°) =
= 60° + 70° + 100° + 20° = 250°
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3aganue 10
3 0aJs1a

Po0GoT ocHaméH AByMsI OTAEIBHO YIPABISIEMBbIMU KOJECAMM, IUAMETP KaXKJIOTO
U3 KoJi€c poboTa paBeH 2 M 3 cM 5 MM. JIeBBIM KOJIECOM YIIPaBIIIET MOTOP A, PaBbIM
KoJiecoM yrpaisieT MmoTop B. Konéca HanpsaMyro moJcoeIMHEHBI K MOTOpaM.

Onpenenure, Ha CKOJIBKO T'paaycoB JOJDKHA MOBEPHYTHCS OChb MOTOpa A (nmpu
pabomaiowem momope B), droObl poOOT mpoexal NPSIMOJIMHEHHBIN Y4acTOK
Tpaccel JuiHOU 3 M 6 cM. Illupuna xonen poOoTa (paccTosTHUE MEXY LIEHTpaMu
koJiéc) paBHa 29,4 cMm. [Ipu pacuérax npumute 7 = 3,14.

OtBeT BbIpa3UTE B Tpajaycax, OKPYIJIMB Pe3yabTaT A0 Lejaoro uucia. YroOsl
NOJIYYUTh OOJIE€ TOYHBI OTBET, OKPYIJIEHHE CTOUT IPOU3BOAMUTH TOJBKO IPH
MOJIy4YeHUH (PUHATBHOTO OTBETA.

OTtBet: 1493.

Pemienue

3mMO0 oM 6 cMm=306cmMm

2am3cMm S mMm=235cm

Motopsl A 1 B TOBEPHYTCS HA OAHO U TO K€ YUCIIO IPagycoB.

306 - 360°: (23,5 - 3,14) = 1492,88521 ... = 1493°

MakcumasibHas oleHKa 3a padory — 30 0as10B.
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