BUPTYAJIbHAAl POBOTOTEXHUKA = |
HA YPOKAX UHOOPMATUKU

30euxckoea AHHa BukmoposHa %
yyumernb uHghopmamuKu MBOY eumHa3zuu Nol p 4

2. Abmasup KpacHooapcKkul Kpal




Ha ypOKax MHPOPMATUKM

PoboToTexHuUKa
B LUKOANE -

3TO O4HO M3 BaXXHbIX HaNpPaBJAEHUMU
coBpemeHHOro obpasoBaHuA

< > KYMUP ' KywHupeHko

AHatonum leoprueBuy



https://www.niisi.ru/kumir/books.htm
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%88%D0%BD%D0%B8%D1%80%D0%B5%D0%BD%D0%BA%D0%BE,_%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
https://www.niisi.ru/kumir/

Po6oToTexHuka @

MOMOTAET PA3BUBATL <P

Y3HATb BOJIbLUE
O NpUHLMNax paboTbl TEXHUKM



NMPEMMYLLECTBA BBEAEHNA POBOTOTEXHUKU B
LLWKOJ/IbHOE OBPA3SOBAHMUE

Po6oToTexHuka

MOKET CTaTb CTUMY/IOM AR Aa/IbHENLLEro U3yYeHUa HayK,
CBA3aHHbIX C TEXHUKOM U TEXHONOMMEN, a TaKKe NOMOYb

YYEHUKAM YB/iIeYbCA HayYKoM U y4ebol.

P  Pa3BuTME HaBbIKOB

Pa3Butne KpeatmBHOCTU U
nporpaMMmnpoBaHus

0 1 NHXEHEPHOIO MbILUNEHNA

[ogroToBka K 6yayLien

YnyuyleHme KOMMYHWKa-
npogeccmn

o 3 TUBHbIX HaBblKOB




r‘ BupTyanbHaa poboToTexHuKa
Ha YPOKax MHPOPMATUKM

BuptyanbHan
poboToTexHuKa — 370
meTop obyueHus,

KOTOPbIN MCNONb3YET

KOMMNbIOTEPHYIO MPOrpammy

ANa nmutaumm pabotel pobora..

CMoTpeTb npumep P

o 60 3apau [
60 ceKyHp, o



file:///C:/Users/anvik/OneDrive/Desktop/робототехника/IMG_6408.MP4
file:///C:/Users/anvik/OneDrive/Desktop/робототехника/IMG_6408.MP4

BupTtyanbHaa poboToTexHUKaA

J Ha YPOKax MHPOPMATUKM

BupTtyanbHbie poboTbl
MOTYT UMUTUPOBATL
NencTBUA peanbHbIX
poboTOB

Mpumep peanbHoro pobota P
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poboToTexHuKka
Ha YPOoKax MHGOPMaTUKN

m Cuctema nporpaMmmmupoBaHus KyMup " vorvansian

KyMwup MeToauka Paspabotka 3arpysuTb Y4yeOHUKM Bonpockl 1 oTBeThI Moaonepxka

KyMup (KomnnekT YuebHbix MWPoOB) - cuctema nporpammMmpoBaHus, npefHa3sHayeHHas A1
NOAAEPXKKN HayallbHbIX KYpPCOB MHPOPMaATUKU U NPOrpaMMMUpPOBaHUS B CpeaHEN U BbICLLIEN LUKOJIE.

OcobeHHocTU cucrtembl KyMup

-
e B cucreme KyMup ncronb3yercs: NIKOJIBHBII — e =
BYX IFNesg:oerddsoBm /

AITOPUTMHYECKHII S3BIK C PYCCKOIT JIEKCHKOI 1
BCTPOEHHBIMH HCIIOTHUTEIIMH PoOOT 1 UepTEKHIK.  we

e IIpu BBOE mporpammel KyMup ocymiecTBiaseT Fd
IIOCTOSIHHBIII IIOJTHBII KOHTPOIIb €€ IPaBUIBHOCTH, My
coo0111as Ha MOJIAX MPOTrpaMMEI 00 Beex ‘ :
OOHapyKEHHBIX OITHOKaX. SREEEEEEEEEE SN

o IIpu BBIOTHEHHIH IPOTPAMMEI B ITOIIATOBOM PEKIME EEEE N

KyMup BBIBOIUT Ha I0JIS pe3yIbTaThl OIepaIiii 2EE

I[MPpHUCBAaNBaHNA U 3HAUCHHUSA JIOTHYCCKHX BBIpa)KCHHﬁ. (I E— 1 12
9TO MO3BOJISIET YCKOPHUTE IIPOHECC OCBOCHHUA a30B W w pimising LLLELL
Cuctema KyMmup paspabotaHa B OIY OHL 2= A A=

IIPOrpaMMHUPOBaHHA.
° KyMHp pa60TaeT B OIICPAITHOHHBIX CHCTEMAaX

HUUNCW PAH no 3aka3ly Poccuinckon Akagemmm HaykK n pacnpocTpaHseTcs cBoboAHO Ha YCNOBUAX '

nnueH3snmm GNU 2.0.

Windows, MacOS u GNU/Linux.




MecTto B Kypce MHOOPMATUNKM

MHCTHWUTVT CTPATETMM
PA3BUNTIS OBPA3SOBAHIA

denepanbHoe rocyfapcTBeHHOE
BlodeTHoe HayvyHoe yYpexaeHue

=
i
i
1]l

|CDEI[EPA.HBHAH PABOYAS ITPOTPAMMA
OCHOBHOI'O OBIIIET'O OBPA30OBAHHSI

NHPOPMATHUKA
(0a30BBIii ypOBEHB)

(st 7-9 knaccoB oOpazoBaTellbHBIX OPraHH3aLHiH)

Mocksa — 2023

Wenepanias paGotas npor 7-9 knaces! (Basonbiii ypoBeis)

Wrdopmatitka

COJIEP)KAHHE
TTOSCHHTEIEHAN AITHCKR 1. evveviesees it essesse e ss s essessss s aesese e s s s se b an e a0 3
Coner oGyucHHA ... PSSRSO TSR .

TLIaHHDVEMBIC DEIVILTATHI OCROCHHS NIDOIMaMMBbl 10 HHMDODMATHKE Ha VDORHE

8 KJIIACC

TeopeTnueckne 0CHOBLI HHOPMATHKH
Cucmemst cuucienua
I¢ CHCTEMBI

Andasut. OcHoBaHHE.
Paspépuyras (opma sanucH uucia. [lepeBoji B JICCATHUHYIO CHCTCMY HHCEI,
JANHCAHHBIX B IPYTHX CHCTEMAX CUHCICHHA.

Heno e H 1o

Pumckad cHeTeMa CHHCIICHHA.

Deacpanbnas pabouas nporpa 9 knaccel (Gazopblil yposeHb)

Hudopyaria. 7

JlBonunas cucrema cunclenns. [lepesojt nensix uncen B npegenax or 0 go 1024
B JIBOHYHYIO CHCTEMY CYHCIICHHS. BockMepudHasn cueteMa cunciaenus. [lepeson yucen
H3 BOCEMCPHYHOI CHCTeMEI B JBOHYHYI ¥ JCCATHYHYIO CHCTeMBI H obparHo.
HlecTHaauarepyynas cHereMa cudclenus. [lepepog 4ucel M3 WeCTHAQLATEPHYHOM
CHCTEMEI B IBOHYHYIO, BOChMEPHIHYIO H JICCATHYHYIO CHCTeMBI H 00paTHo.
ApudmeTHYCCKHE ONePAllHH B IBOHYHOH CHCTEME CHHCTICHHA.

Dnemenmbi MAMEMaAmuIeckol 102Ky

Jlorndeckne  BhICKA3LIBAHHA. JHAYeHHS  BLICKA3BIBAHHIL.
DNeMeHTapHEle M COCTAaBHBIE JlorHdeckHe  OMepaiuu:
«» (KONBIOHKIMA, JOTHYECKOS YMHOKCHHE), «HIH» (IH3IBIOHKIHA, NOHIECKOE
CHOKEHHE), «He» (Norudeckoe oTpuilanne). [IpHOpUTET JOTHYeCKUX oMepalii.
OHPE}IGJ'IEHHE HCTHHHOCTH COCTABHOI'O BBICKA3bIBAHUA, CCIIH H3IBCCTHbI 3HAYCHHA
HMCTHHHOCTH BXOJSIIHX B HETO 3JIEMEHTapHBIX BRICKaskIBanuil. Jlornueckne BLIpAKEHHA.
lpapuna 2anMcH  JNOTHYeCKHX  BblpaxkceHuii. [locTpoeHHe TablHI  HCTHHHOCTH
JIOTHYECKHX Bl:lp‘d)kel—ll/li'i.

Jlorudeckne eMeHThL 3HAKOMCTBO ¢ JIOTHYeCKHMH OCHOBAMH KOMIIBIOTEpA.

Jlormgeckue
BBICKa3hIBAHHSA.

AJIFOPHTMBL H HPOTPAMMHPOBAHHE
Henonwumeni u anzopummsr. Areopummuseckue KoHcmpyxyuu

Honatre anropurya. HenoIHuTe M alropuTMOB. AJITOPHTM KaK IUIaH YIPaBICHAA
HCTIONMHHTENEM.

Croiicrea anmropurma. Cnocobel 3amici anroput™a (croBecHslid, B Bujge Glok-
CXEMBI, IPorpaMMa).

Anropurmudeckie  koucTpykumu. KoueTpykuus  «cneopanues.  Jlumefinetii
IropHT™. OrpaHHYeHHOCTL JTHHEHHEIX AJITOPHTMOB: HEBOIMOKHOCTE NIPEAYCMOTPETh
3ABHCHMOCTE TI0CTIEI0BATENBHOCTH BBITOMHACMBIX ACHCTBHI OT HCXOIHBIX JaHHBIX.

KOHCTpYKIIHA ~ «BeTRNCHHE»: TNoNHas M HemonmHas  (opmel.  Brmonuenue
H HCBBIMOJIHCHHE YCIIOBHA (HCTUI{HOETh H JIOKHOCTh BLICRaJHBHHHﬂ]. H])OCTHE H
COCTAaBHBIC YCTIOBHA.

KQHC'prKuHﬂ WIHOBTOPCHUA®. IHKILI € 3aJJaHHBIM = 9HCIOM l'IOBT()peHHir‘I,
¢ yc M BE ¢ mep it kna.

Paspaborka s dopManLHoro AIroOpUTMa,  NPHBOJSLIETO
K TpefyemMoMmy pelyibTaTy NpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pazpaborka
HECJIOKHBIX AIMOPHTMOB € MCIONBIOBAHHEM LMKJIOB M BETBICHHIL U yHpaBlieHHA
opMaTEHEIMH  HCHIONHHTENAMH, TakHMH kak Pobor, Yepenamka, Yeprémuuk.
BRINOIHCHHE ANTOPHTMOB BPYYHYK) H Ha KOMIBKOTepe. CHHTAKCHYCCKHE H TOTHHCCKHE
omndKn. OTKa3LL

HCIOMHATENA

Hzpik npozpaMMuposanua
Sawik mporpammuposanus  (Python, C++, Iackans, Java, C#, Ilkoaeublii

4=) KnaccHbiv xxypHasn/TeMbl YpOKOB U 3a0aHUs ( B

W 8a 23-24)
Npeamet > n n Te

8A

07.11

14.11
21.11
28.11
05.12

12.12
19.12
26.12

P

1AK D

Knacc\lMapannenob

NomallHue 3aganma

v UHdopmMaTHKa

Jpyrue 3agaHua

BbloaHHbIe K TEKYLLIEMY YPOKY v OTobpaaTtb
Hata Tema ypoka

1.9 MocTpoeHue TabnnL, UCTUHHOCTK AR NIOTUUYECKUX
BblpaXkeHWi. (1-1 13 1 u.)

1.10 CeoKcTBa normyecknx onepauui. (1-in us 1 u.)
)
1.13 ObobuieHre n cuctemMaTM3aums OCHOBHbIY

«MaTeMaTuyeckne ocHOBbI MHGOpMaTUKK». T aa
paborta. (1-i 13 1 u.)

1.11 PeweHue nornyeckmx 3agad. (1-in us 1 u.
1.12 lornyeckune anemeHTol. (1-7 ns 1 )

M T€imiun

2.1 AnropuTtMbl U ucnonHutenu. (1-i ns 1 u.)
2.2 Cnocobbl 3anucu anroputmos. (1-i 13

2.3 O6beKTbl anroputmoB. (1-/ 13 1 u))

- [padmueckaa pabota KOpP

_IATArAR2g rouTNANRUaad PaAATa ViA L KAUuTRANRUAOES U2 NAWaUIMe

\

"7 k
v

\

wn

- KoHTponbHO-AKarHocTuueckas pa6ota

@ 3aJaHMue K TeKyLleM

Tema

|

JIropuTMUYEeCcKan KoH

1 2.5 AnropuTMUYecKas KoH
seTeneHus. (1-i ns 1 u.)

01 2.6 HenonHaa dopmMa BeTl

V1 2.7 AnroputMuMuecKas KoH
3aaHHbIM YC/I0BUMEM MPO,

2 2.8 Uukn c 3apaHHbIM yci
u.)

2 2.9 Uukn c 3a0aHHbIM YKUC

2 2.10 ObobLieHue 1 cucTel
«OCHOBBI anropUTMU3aLm
u.)

3.1 ObwmMe cBeneHUs O A3

Aunslu)
-OpraHMSELlVIﬂ BBOJZA U

12.03 3.3 [lporpaMMUpoOBaHMe
19.03 3.4 lNporpaMMMpoBaHME [

N il 153 e (1 ™



Ucnmoanurean PodoT
B cpeae KyMup -

[TonroroBuna obyuvaromasica 9 «B» kiacca A~
MBOY rumuaszun Nel
KouapoBa Anuca AprémoBHa
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Axmyansrocms - UCNOJIB30BAHUE CPEbI porpaMMupoBanua KyMup npu
U3YYECHUHU IEMEHTOB IPOrPAMMHUPOBAHUS B CPEIHEN LIKOJIE 1A
oOecIeueHrs] BO3MOXXHOCTH OBJIaJICHUS HaBbIKAMH MPOTPaMMUPOBAHUA.

lIpobrema uccnedosanusi - BBIIBUTh BO3MOXKHOCTH UCIIOTHUTEISI POOOT, pu
HaMCaHUU Iporpammebl i 3aaanus 15.1 TUA-9 B cpene KyMup.

Llenv uccneoosarnuss — 0OCBOUTH TEXHOJIOTHIO BBIIMOJIHEHUS 3aganus 15.1
['TA-9 ¢ noMotpkio ucnoaHutens «Pooor» B cpeae KyMup.

Memoovwl uccneoosanus: aHalln3 JIUTEPATYPhI O IMPOoOIEME UCCIIeT0BaHMSI,
MaTEeMaTHYECKOE U JJOTHUSCKOE MOACINPOBAHHE.




IlocTaBjieHHas WeJb ONpeaeania KPyr 3a1ayu:

1.
2.
3.

o

M3YYMTh cpeay ucroianutenas Pooora B mporpamme KyMup;

MIOHSITh, YTO TAKOE AJITOPUTM U B UYEM COCTOSIT €r0 OCHOBHBIE CBOMCTBA;

Hay4YWUThCS IOHUMATh ONMMCAHUS aJITOPUTMOB Ha YYSOHOM aJITOPUTMUYECKOM SI3BIKE,
CIIOCOOBI 3aIICH AITOPUTMOB;

YMETh BBINOJIHATH HAIIMCAHUE aTOpUTMa s UCIIOJHUTENS PoOoT;

BBIIOJTHUTDH TPACCUPOBKY AJITOPUTMA IS U3BECTHOTO UCIIOJTHUTEIIS;

COCTAaBJIATH JIMHEWHBIC, BETBAIIUECS U IIUKINYECKUE AITOPUTMBI YIIPABICHUS
UCHONHUTES POOOT; BBIIECIATh OA3a/a4u1; ONIPEEISATh U UCIIOJIb30BaTh
BCIIOMOTraTeJIbHbIE aJITOPUTMBI 15 BhIOIHEeHU 3aaanus 15.1 THA-9.



KyMup (Kommnekt YueOusix MPoB) — cpena
IporpaMMHPOBAHUS, TIpEeIHA3HAUYCHHAS JIJISI HAITMCAHUS
aJTOPUTMOB MPH MOMOIIHA BEIOPAHHOTO MCIIOTHUTEIS.

Cpenn MHOXKECTBA MPEACTABICHHBIX B CPEIIE
ucnosHutenen (Bomonen, Yepréxunk, Ky3Heunk u
npyrue), Pobot 3anuMaeT ocoboe mecto. OH ABIIETCS
YaCThIO CTAHJAAPTHBIX YUYECOHBIX IPOrpaMM, a 3a7a4u C
Po06oTOM 1 TaOMPUHTOM BXOJISIT B OCHOBHOM
rocyaapcTBeHHbIN 3k3aMeH (OI'D) o nHpopmaruke.

—_—
e ——



Ncnoaaurtear PoOort

Hcnoxaurens PoOoT oOeciieunBacT BO3MOKHOCTD
IIOATAITHOTO KOHCTPYHPOBAHUS AITOPUTMOB C HATJISIHBIM
MCIIOJTHCHUEM Ka)KJI0oro hparMeHTa U MPOrPaMMEI I[SITHKOM.
s atoro Mcnonaurens PoOoT epeMeniaeTcs mo s & x
TaOMPUHTY, HAYEPUCHHOMY Ha IIOCKOCTH, pa30MTOM Ha
kieTku. Mcrioanutenab POOOT MOXET nepeMeniaTbes 1o
KJIETKaM C IIOMOIIBIO TAKNX KOMaH], KaK: 88epX, HU3, 6/1€60,
8NPABO.

Po0OOT MOXKET mepeIBUraThbCs MO MOJIH0, 3aKPallIuBaTh KJIETKH.
Po0OT HE MOXKET MPOXOJIUTH CKBO3b CTEHBI, HO MOXKET
MIPOBEPATH, €CTh JIX PSIJIOM C HUM CTEHA.
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3aganue 15.1 I'MA-9 3aknarodaeTcs B pa3padoOTKe
ANroOpuUTMAa 151 Y4€OHOTO ucnoiaHuTelsi PoOOT.
[Ipu 3TOM IpOBEPSAETCS YMEHUE 3aIIUCATh
(hopMaabHBIN AITOPUTM C UCITOJIb30BAaHUEM
MHCTPYKIIUM BETBICHUS U IIUKJIA 15
(hOpMaJIbHOTO UCIIOJIHUTEIS.




Mcnonezo0eaTe PoboT
anr

. HU noka cHu3y ceoboaHo

«» « BHHUZ3

. KL, 22 J1:-59:34 - Hosas nporpamMma - Hauano BeTOAHEHHA

« HU NoKa cnpagea CIeHa

- .« BBepX »» J11:52-34 - Hosas nporpamma - BelNoAHeHHE 33BeEpuUieH?o
« KLU

KOH

I i o's TR [ o Sy [ A W N

=

HU

. Noka cnpaea csoboaHo ‘ Mepen "noka" HeT "Hu"

. BNpago

KU




uMcnone3osaTk Pobor

anr

Hau

. HY noka cnpasa csobBogHo
. BMpaeo

/NN

OWMBKA BbINONHEHM PoBoT pazbun HW3Y cTeHa!

> 11:58:20 - Hosaa nporpamma - BelMOAHeRHE 33BepuleHo

Eciu npy BbINOJTHEHUH IPOrPaMMbl BOZHHKAET OIIMOKA, TO
CHCTEMA BBIIAET COO0IIEeHNe 00 OINOKE U BhIAEJAAET IBETOM

MEPBYI0 HEBBINMOJHEHHYI0 KOMAaHY, a TaKXKe crienupuieckn
okpamusBaer Podora.



Perenue pa3jinyHbIX TUIIOB 3a1a4 B cpeae KyMup
C IOMOINLI0 UcoTHUTEeJIA Po0OoTAa

Jorpar @

Pepaktuposanne Bcraeka BwoinonHewne Oxkwa [Mpaktukym  Yeprexuuk Pobor WHpo »

B BB 6 pPp o 07 CEEA

21
22
23
24
25

ucnonb3osarb Pobor
anr
Hay
. HU MoKa cBepxy

. 3aKpacuThb
. Bnpaso

-Ku
« HY nokKa cnpasa

« KUY

. Bnpaso
. 3aKpacuThb

« H4 NoKa crnpaea

« 3aKpacuTe
« BHU3

« KUY
« HY NokKa cnpaea

« BHU3
Ky

« HUY nNokKa cnpasa

« 3aKpacuTe
« BHU3

. KUy
KoH|

CTeHa

csobogHo

CTeHa

csobogHo

cCTeHa

|



\

Ilporpamma  Peapaktuposanue Bceraska BoinonHenuwe OxkHa llpaktukym  Heprexnuk Pobor  ViHgo

Ewe X K6 6~ b0 27 [DEEA-

ucnonszolare Pobor
anr
Hauy

15 . . 3akpacurTsb

16 . . BHU3

17 . KU

18 . Bneso

19 . BBepx

20 . HU nNokKa cnpaBa cTeHa
21 . .« 3aKpacuTsb

22 . . BBepX

23 . KUY

24 . HU noka cnpaBsa csobopgHo
25 . . BBEepXx

26 . Ky

27 . HU noka cnpaBsa cTeHa

28 . . 3aKpacurb

HUY noka cnesa csobopgHo
. Bneso

KU

HU NoKa cnesa cTeHa

. 3aKpacuThb

. BHU3

KU

HY noka cnesa cesobogHo
. BHU3

KU

HU MoKa cnesa CcTeHa

MOL L

I




E]HauanopaGom E]l-iosaanporpama'x

EwE < BB 6~ P o 07 CEEEM-

[ [l

1 ucnonesosarb Pobor
2 anr

3 Hay

4 . HU NMoKa CHU3y cTeHa u cnpasa csobogHo
5 . . Bnpaso

6 . KU

7 . HU nNoka cnpasa cTeHa
8 . . BBEpX

9 . « HY4 3 pas

10 .« « . Bnpaso

11 . .« .« 3aKpacursb

12 . o« KU

13 . KU

14 KOH

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Pobor - et daiina




(i

[~] Hauano paboTsl (1] Hosasn nporpamma® X

B CE 672 pPp o 07 [EEA

1 ucnonb3oBaTk Pobor
2 anr

3 Hauy

- . HU Moka cnpasa cTeHa
5 . 3aKpacuThb

6 . . BBEpX

7 . .« 33aKpacuTb

8 . . Bnpaso

9 . Ky
10 . 3aKpacuTb
11 . Brpaeo
12 . HY noka cHu3y ceobopgHo
13 . . 33KpacuTb
14 « . BHU3
15 . . 33KpacuTb
16 . . Bnpaso

17 . KU

18 KOH

19

20

21

22

23

24

25

26

27

28

29

30




[Ipn n3ydeHur BCEro COOPaHHOI0 Marepraia u
NPUMEHEHHUS MOJTYYECHHBIX 3HAHUHN IS PEICHUS
3aJaHUI C TIOMOIIBIO UCITOJIHUTEN «POOOT», MOXKHO
CIleaTh BBIBO, 4TO cpena KyMup no3zsosser
CO3/1aBaTh, OTJIA)KMBATh U BBIIOJHATH MPOTPaMMbl Ha
YHUBEPCATBHOM aJTOPUTMHUYECKOM SI3BIKE
nporpammupoBanus KyMup.
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BECMJIATHO

HoBbln MHCTPYMEHT
AN NOAroToBKU
K EIl'3 no nHpopmaTuke

MNMepcoHanbHbIt MU-NOMOLIHKK 06BACHUT peBEHKY
HEMOHATHbIN TEPMUH U NOACKAXET JIOTUKY peLIeHus
3a[laHnMN.

Ha nnatdopmy

KapgpoBbii pe3seps FLEEUEILE

[MpouunTath NnogpobHee Npo ycnoBus y4acTus

AKTUBHOCTU Harpagb!

0us3 5 6annos

NN\

6 13 20 6annos 0us 5 6annos
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0wu3 12 6annos
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§ El3 no nidpopmatnke X

« > C 25 education.yandex.ru/ege/training/6/task/1 Q£ W H 0O & ¢ T e 92 O @r‘lpmocraﬂosneua :
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§ -@2,9 oo 6 > <[> Pepaktop 3aBepwmnTh

. MW-noMoLHMK

3apaHune 6

dUnn

VicnonHuTens Yepenaxa geicTeyeT Ha NAOCKOCTH C A@KapTOBO#M CUCTEMON KOOPAMHAT. Haxmu Ha OOHY M3 KHONOK HKXE, 4TODbI MONPOCUTD Y MEHA NOOCKa3Ky, W1 BblOENN
B HauanbHbIil MOMEHT Yepenaxa HaxoAMTCS B Ha4ane KOOPAVHAT, e& roNIoBa HanpaseHa TEPMUH, KOTOPbIMA HYXXKHO OBBACHUTD.

BAONb NONOXWTENBHOMO HanpaeneHa OCK OPAMHAT, XBOCT onyLUeH. Mpu onyLeHHOM XBocTe
Yepenaxa ocTaBnseT Ha none cneq B BUAE NMMHUK. B Kaxaplil KOHKPETHbIM MOMEHT M3BECTHO
NonoXeHue UCNONHUTENA 1 HanpaBAeHKe ero ABWKEHWs. Y UCNOoNHUTeNs CyLlecTeyeT 5
KOMaHO:

MoaHATE XBOCT, O3HAYaIoWas NepPexos K NepemelleHmio 6e3 pucoBaHms; O6bacHu TEPMMH «
OMycTUTL XBOCT, O3HAYAIOLLAS NEPEXOMl B PEXMM PUCOBAHNS;
Brnep&a n (roe n-Lenoe YMcno), Bb3biBatolan nepeasmKeHme Yepenaxy Ha N eQuHULL B TOM

HanpaeBneHun, Kyaa yka3sblBaeT e€ ronosa;

Hasaa n (roe n—LEoe YMCro), BbI3bIBaIOWLas NEPEABIDKEHME B MPOTUBOMOMNGXKHOM rofiose . MW-noMouHmK
HanpaeneHWu;
Hanpaso m (F,ELE m=uenoe L{IACJ'IO), BbiI3blBakoLLlas MU3MEHEHWEe HanpaBneHWUsa OBVXeHUs
Ha M rpaayCos Mo YacoBoiA CTPENKe, TepmMuH "ToBTopK 2 [Bnepén” B 4aHHOM KOHTEKCTE O3Ha4aeT, YTo Noc/eao0BaTeNbHO«
H - :
an€B0 M (THE M-LENI0 HNC/IO), BH3LIBAIOUIAN SMEHEHHE HANPABIIEHN ABIXEHNS KOMaH[, 3aK/II04YEHHbIX B KBaf,paTHble CKoBKM, 0OMKHa ObiTh BbINOMHEHa ABa pa3a. B
Ham rpagycoe NpoTWB 4aCOBOW CTPENKHN.
3anucs NosTopn k [Komanaal KomaHaa2 .. KoMaHaas] 03Havaer, 4to O3HHOM cny4ae, 3To KoMaHabl "Bnepépn 8" n "Hanpaso 90".
nocnenoBaTeNnbHOCTb U3 S KOMaH[, MOBTOPUTCA k pas.
Uepenaxe 651 AaH 18 MCMONHEHNA CNeAyIOLLM ANFOPUTM: MNocne BpINONHEHWA 3TUX KOMaH ABa pa3a, Yepenaxa BeiNONMHUT KoMaHay "Bnepéen 1

NosTopn 2 [Bnepéa & Hanpaso 90 Bnepéa 18 Hanpaso 92] 3ateM "Hanpaso 90" 1 "Bnepép 10", a 3atem komaHay "OnycTuTe XBOCT".

MogHATL XxBOCT

Brnepéa 4 Hanpaso 90 Bnepén 1@ Haneso 9@ 3aTtem CNnegyeT BTOpan 4aCTb alifoOPKUTMa, KOTOPaA TakKxe O0MKHa BbITb BbINONHEHS n

OnycTuTb XBOCT O ..B = 17.. nH 90.. "B = 7-- =

NosTopn 2 [Bnepéa 17 Hanpaso 90 Bnepéa 7 Hanpaso 98] pa3a. OHa cocTonT U3 komaHg "Bnepépn 17", "Hanpaso 90", "Brniepén, 7" n eLlé ogHoro
"Hanpaso 90".

OnpepgenuvTe, CKONBbKO TOYEK C Lie/IOYNC/IEHHBIMW KOOPAUHATaMM 6y,u.yT HaXxo4uTbCA BHYTPK
obbennHerrs GUryp, orpaHUYeHHOro 3a4aHHbIMK aNnropUTMOM JIMHUSIMU, BKITOHAS TOMKM

Ha NIMHUSX. YTo KacaeTca KOMM4ecTBa ToYek BHYTPMW OﬁbEﬂ.MHEHMﬂ (DHFYD. TO 3TO 3aBVCKT OT
KOHKPETHOINo puCyHKa, KOTOPbBIW nony4yaeTcd B pe3ynetarte BelNoHEeHWA JaHHOIo
anropuTt™ma. [1nsa onpegeneHns KonM4yecTea To4ek HEOElXOJJ,MMO NMPEOBECTH aHaln3
PHUCYHKA, YHUTBIEGA KOOPOWHATEI TOYEK Ha JTIMHWAX, 3a0dHHBIX aNnropyuTMOomM.
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€ Kcnucky kapTodek

HacTpoiika Bbigaymn

Tun 3aHsATUA

OomawHaa pabota

3apanuva gns paboTbl goma.

Y y4EHMKOB TPW NOMNBITKKN Ha
BbINOMHEHUE KaX 0N KapTo4kn. OHK
YBUOAT NPaBUIbHDBIA OTBET, eC/n BCe
pelleHns HeBepHbI.

Twun 3aHaTHA +

Obyuatolee 3aHATHE

[ocTynHo y4eHnkam —_

YueHuku npucTynaTt

wm, R & W E;ﬂ

Cpa3y nocne eblgayn v
YueHMKM OOMKHBI COaTh
)
besz OrpaHUYeHnA NO BRpeEMEHY g g g
Komy BeIgaTh +

Bcemy 8 «A» knaccy

Bbigatb see

I Ynanute kaprouky

3apada N°1

Po6oT B KpaiHeli NneBoOK KneTke
kopugopa uz3 15 knetok. Emy Hapo
NOKPacuTb KNeTKM Kopuaopa B
WwaxMaTHOM nopsaake (Yepes ogHy),
Ha4YMHaA C KparHer NeBon, 1
OCTaHOBUTbCA B KpalHel NpaBom

KNeTKe Kopuaopa.

move_left CpoenaTb war BMeBO
move_right CpenaTtb war
BNpaBso
move_up CaenaTb war BBepx
move_down CaenaTb war BHU3
fill_cell 3akpacuTb KNeTKy
free_from_up fMposeputsb,
CBOGOJHO NN CBepXy
free_from_down [poseputsb,
CBO6GOAHO MU CHU3Y
free_from_left [poseputsb,
CcBOGOJHO NMW cneea
free_from_right Mpoeeputsb,
cBO60OJHO NW cnpaea
wall_from_up MNpoBepuTb, ecTb
N CTeHa CBepxy
wall_from_down [poseputsb,
€CTb N CTeHa CHU3Y
wall_from_left Mposeputsb,
eCTb NN CTeHa cneea
wall_from_right MNpoeeputb,
eCTb NUM CTeHa cnpaea
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HacTtpolika Bblgayum

Twn 3aHATUA

MNpakTudeckan pabota

3apaHua ana paboTkl B KNacce.

Y YYEHWKOB TPW NONbBITKKW Ha
BbINOMHEHWE KaX a0l KapTo4ku. OHK
YBUOAT NpaBWNbHbIA OTBET, eCNW BCe
peweHns HeBepHbI.

Tun 3aHATHA +

O6yuatolLee 3aHATUE

[ocTynHO y4eHuKam —_

YueHukn NpUCTYNAaT

Cpasy nocne Bbigaymn v

YUEHUKI [OMKHBI CAATh

Bes OrpaHUYeHns No BpeMeHY

Komy BbigaTh +

Bcemy 8 «A» knaccy

Beigate .ee

€ K cnucky kapTodek

' 80000

T Yoanute kapTouky

3apaya N° 1

PoboT Ha BepxHel CTyneHn NecTHWLbI, BeAYLLEN BIPaBO BHW3, CO CTYMNEHAMM
BbICOTOI W LUMPUMHOIA B 0AHY KNeTky. OH fomkeH 4ONTK 0o 6nmxKkaiwei
CTYMEHMW, ¥ KOTOPON HET NIOCKOCTM CNEBA W CHU3Y.

move_left() CaenaTb war BneBso

move_right() CpenaTb war enpaego

move_up() CpenaTb war BBepx

move_down() CaenaTb war BHU3

fill_cell() 3akpacuTb KneTKy

free_from_up() MpoeepuTb, CBOGOAHO NU CBEpXY
free_from_down() [MpoBepuTb, CBOGOAHO NU CHU3Y
free_from_left() MpoBepuTb, cBoboaHo nu cneea
free_from_right() MNpoeepuTb, cBO6GOAHO NW Chpasa
wall_from_up() MpoBepuThb, eCTb MU CTeHa CBEpPXY
wall_from_down() MpoeepWTb, €CTb MW CTEHA CHU3Y
wall_from_left() MpoBepuTb, eCTb NU CTEeHa CNeBa
wall_from_right() MpoeepuTb, €CTb NU CTeHa crnpaea
cell_is_filled() MNpoeepuTb, 3aKpaweHa nNu KneTKa
cell_is_clean() MpoBepuTb, yMcCTa N KneTka
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BUPTYAJIbHAA POBOTOTEXHUKA
HA YPOKAX UHO®OPMATUKU
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