KOHCTPYKLMA
«NMOBTOPEHME».
UMKMYECKME
AJITOPUTMbl

OCHOBbI AJIFOPUTMU3SALINN

Knacc



RJIKOYEBbBIE C/IOBA

4 noBTOpEeHne
4 UMKINYEeCKUn anroputm
4 Teno uukna

4 UUMKN C 3agaHHbIM YCITOBUEM
NpoaoMmkKeHnsa paboThl

4 UMKN C 3aJaHHbIM YCITOBUEM OKOHYaHUSA

paboThl
4 UMKN € 3agaHHbIM YNCIOM MOBTOPEHUN
4 UMK C NepeMeHHoun




[MOBTOPEHUE

[MoBTOpEeHUe - nocnegoBaTenbHOCTbL AEUCTBUN, BbIMOMHAEMbIX
MHOIOKpaTHO.

AHI'OpVITMbI, coaepxawnmne KOHCTPYKUNKO NMOBTOPEHUA, HA3bIBAOT
LUUNKITNYHECKNUMU UTTN LULUNKITaMMN.

[locnegoBaTenbHOCTbL AENCTBUXA, MHOTOKPATHO NOBTOPAIOLLIAACA B
npouecce BbIMNOMHEHUS LUKMKIa, Ha3blBAaeTCA TesqioM LUKna.




TUMbI UMK/I0B

MOI'YT BbITb

LMK C 3AZAAHHBIM
YC/IOBMEM MPOJOIKEHMS
PABOTDbI |

lMoka ecmb Kupnu4

LMK C 3AZAHHBIM
YC/IOBMEM OKOHYAHMS
PAGOTDbI

Ecnu Hacmynum Ho4b

LIMK/1 C NEPEMEHHOW

C 10 u 9o 18 yacose

LIMKJT C 3AZLAHHBIM _
Y1UC/IOM NMOBTOPEHUI

PoeHo 100 kupniu4eli




+ UMK C SAAAHHbIM
YCNOBHUEM MNMPOAO/IXKEHANA
PABOTDI

Pabomaem, noka ecmb Kupnu4




UMK C 3AAAHHbIM YC/IOBMEM
NPOAONIYKEHNA PABOTbI (LMK/I-MOKA)

HL, MOKa <ycCJoBMe>
<TenNo UMKAa (nocneaoBaTeibHOCTb AEUCTBUM)>

HEeT
Yen ob—

na

‘ Teno unkna ‘




BbIMOJIHEHME LUMK/IA-MOKA

1.lpoBepgaeTca ycnosue

2.Ecnu ycnosue BbinonHsetcs ([a), To BbINOMHAETCA Teno LUMKnia u
CHOBAa OCYLLIECTBIISIETCS NEpPexo/ K NpOBEPKe YCIOBUS; ECIN XKeE
ycrnoBue He BbinonHaeTcs (HeT), To BbIMONHEHNE LuKna
3aKaH4YNBaEeTCA.

=,
) u Unkn-INMOKA noBTopAeT KoMaHAbl,
2 ¢ NoKa BbIMNOJIHAETCA YC/I0BME.




NOrPY3KA KMPMUYEN

anr norpyska
HaY
HL, MOKa €CTb KMPMMYM 415 NOrpy3Ku
B3ATb OAMH KMPMNKY
€CJIN KMPNKY Le/bIU
TO MOJIOXKUTb KMPNUY B KY30B MaLUMHbI
MHa4ve OT/IOXKMUTb KMPMNUY B CTOPOHY
BCe
KL
KOH




POGOT B KOPUJOPE

[TlpaBee PoboTa pacnonoXeH Kopuaop HEN3BECTHOW ANWHbI, OrPaHUYEHHbIN

cTeHoun crpaBa. Heobxoanmo, 4tobbl POBOT 3akpacun Bce KNETKN 3TOro
Kopuagopa.

HU MOKa ClipaBa CBO60,£I,HO

BNpaBo
3aKpachb




HYACTHOE U OCTATOK

Kak, He nosib3yacb onepaumen
NEeNIEHMS, MOJIYYUTb YaCcTHOE g
M OCTATOK I OT AEe/IEHMS
HaTypaJIbHOro YMC/la X Ha
HaTypaJibHOE YUCNO V?

[lpeacTtaBUM onepaumio
AeNeHnA Kak
nocnepoBartesibHble
BblYMTAHUA AeIMTENA U3
AEeIMMOr 0.

C Hauano )
|

Cnuncok aaHHbIX

X, Y, I, q-uen

HeT




TABJIMUA 3HAYEHMM NEPEMEHHbIX (teero)

Cnncok gaHHbIX

War Onepauus NMepemeHHas YcnoBue
anroputmMma y r r>=y X, Y, I, g-uen

BBong X

Beoxg Yy

r-=X

qg:=0
r==y 12 > 5 (fa)

ri=r-y

q:=q+1

r>=y

1
2
3
4
5
6
7
8
9

r=r-y

q:=q+1
r==y 2 > 5 (Her)
BeiBog r

Beison




+ UMK C SAAAHHbIM
YCNIOBMEM OKOHYAHUA
PABOTDI

3asepwaem pabomy, ecsiu HACMynuJa Ho4Yb




UMK C 3AAAHHBIM YC/IOBUEM
OKOHYAHMUA PABOTbI (LMKA-A0)

HLY
<TeN0_LUMKANA (nocseaoBaTelbHOCTb AEMCTBUM)>

KL, NpU <ycaoBue>

| Teno yukna |

HEeT
Ycnosue
aa




LUMK-MOKA 1 UMK/-A0

Ecmb Kupnuy?

HEeT
YcnoBue

i

aa
—| Teno unkna |

LMK C NPEAYC/IOBUEM

Hacmynuna Ho4b?

| Teno yukna |

YcnoBue

na

LMK/ C NOCTYC/ZIOBUEM




UMKA-A0

AJ'II'OpI/ITM Bbly4BaHUA HAU3YCTb HETBEPOCTULLUA

anr YeTBepocTmmne
Hay
HL
NpoYMTaTh YETBEPOCTHLLUME MO KHUre 1 pas

PAacCKasaTb YETBEPOCTULLME HaU3YCTb

KL, MPU NpoYyen YeTBepoCTULLME HaM3YyCTb 6e3 oLMOOK
KOH




POBOT U UMKA-A0

(@] PoboT - 345.fil

ucnonb3oBatb Pobor
anr

Hay

. HU,

.. 3aKpacuTb

.. BNpaBo

. KL, Npyu cnpaBa CTeHa
. 3aKpacuTtb

KOH

(@] Pobor - 345.fil

L] e




BbIYNCJIEHUE 3HAYEHMA NEPEMEHHOM b

Lar
aJiropurma

Onepauua

NepeMeHHble

YcnoBue

a

b

a=38

(Haqano)

Cnuncok aaHHbIX

a, b-uen
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3AAAYHA O TPEHUPOBKAX (asano )

MIAH TPEHPOBOK:
« B 1-ih geHb npobexatb 10 Kwm. CnmMCcoK AaHHbIX
« Kaxobii cregywowmin  OeHb  yBenu4vmBaTb
N — uen
pacctodHne Ha 10% oT pesynbraTta e T
npeablayuwero gH4.
 Kak TonbKO OHEBHOM Mpoder OOCTUrHET Unu
NPeBbICUT 25 KM, NpeKpaTuTb yBennveHue u =1
npoberatb 25 KM exxegHeEBHO.
HaunHaa ¢ kakoro [OHA crnopTcMeH Oyoer X =10
npoberatb 25 KM? £
n:=n+1
X ;=X +0.1*X

[TyCTb X — KONIM4eCTBO KUIMOMETPOB, KOTOPOE
CNOPTCMEH NPOBEXUT B HEKOTOPLIN N-N AEHD.

Torga B cneaytowmn (N + 1)-M AeHb OH 1
npobexunt X + 0,1*X kmunometpos (0,1*X — 310 <>:>ﬁ/ n /
10% oT X).

HEeT
C Koney )

a




C Hauano )

CnMCcoK JaHHbIX anr oer
n — uen Ha\
X —Bel Lhes N, Bell X
n:=1
n=1 X:=10
x:=10
HL
n:=n+1 n:=n+1
X = X +0.1*X X:=X+(0).1*X
KU npu x>=25

BbIBOA, N
aa
<>‘>ﬁ/ n/ KOH

HEeT
(C Kowey )




+UMKA C SAAAHHDIM
YUCJZIOM NMOBTOPEHNA

PosHo 100 Kupnuu4eu




LMK C 3AAAHHBIM YUCIOM NOBTOPEHUM

[1na ncnonHuteneun B cpege KyMup uukn ¢ 3agaHHbIM YMUCITIOM
NOBTOPEHUN peanuna3yeTcs C NOMOLLbIO cneayrLwen KOHCTPYKLNN.

HI <UlCJIO I[IOBTOPEHMUNV> pasl
<TeJIO LMKJIa>

KL,




MCINOJIHUTE/Ib POBOT

HL, <YMC1I0 NOBTOPEHMN> pa3
<Teno uMKkia>

KLY

Ecnn npaBee Pobota He BCTPETUTCS MPENATCTBUIA, TO, BbINONHMB MPUBEAEHHBLIA HUXE

ariropntTMm, OH NepemMecTnTCAd Ha MNATb KINEeTOK BrpaBO N 3aKPaCUT 3TN KITETKW.

anr
Ha4
HL, 5 pa3
BMpaBo; 3aKpacuTb
KL,
KOH




NCNOJIHUTE/Ib HEPTEXKHUK

NcnonHuTenb YepTEXKHUK npeHa3HavyeH A1 MOCTPOEHUSA PUCYHKOB Ha
KOOPAMHATHOM MJIOCKOCTU. MICXOAHOE NONOKEHUE MCNONHUTENA — HaYano

KOOp/AMHaT.

Cuctema KoMaHa YepTeXKHUKA:

Komanna

JeiicTene

NOOHATE NEpO

Yeprémuuxk mogHUMaeT Oepo

ONYCTHUTE Nepo

YeprémHuuK onycKaeT mepo

CMEeCTUMTECHA Ha eBekTop (a, b)

HepréxHEUK M3 TeKyIledl TOYKH C
KoopauMHATAME (X, Y) nepeMelaeTcs
B TOYKY € KOOpAHHATAMH

(x +a, y+ b). Ecan uucna a, b
NOJOKHTeNbHEIE, TO 3HAYMEHHE
COOTBETCTBYIOMEH KOOPAHHATHI
VBeJIMYMBACTCH; €CJIHM OTPHIATelbHBIE,
TO YVMEHLIIAeTCH

HI <4MCJIO NOBTOpPEeHMH> pas
<Tel0 LUHMEIIa>

KL

Komauasl, obpasywomime Teao IHKIA,
MNOBTOPHAKTCA VKAZAHHOE HHCIO pai




NCINOJIHUTE/Ib HEPTEXKHUK

[TycTb HYepTeXHUK HaxoauUTCH B TOUKe ¢ koopauHaTtamu (1, 2).

BbIACHUM, B KQKOW TOYKE OH OKa)eTcs

Nnocre BbINMNOJIHEHUA MPOrpamMmmbl.

HI 5 pas
CMeCTHUTBLCSI Ha BeKTop (3, 3)
CMeCTUTBCSI Ha BekTop (1,-1)

1 . |
-
X |y
Cuemuunk T
415
1 514
8|7
2 916
121 9
3 13| 8
_ 21;
> 12




UMK C 3A4AHHbIM YMCIOM NMOBTOPEHMA B
SCRATCH

Korga Ha}KarT Korga HaKaT

/ onyCcTuTe Nepo / OonyCcTUTb Nepo / OonNyCTUTb Nepo

NOBTOPUTD o pas3 NOBTOPUTDL o pas NOBTOPUTDL o pas3

naTun @ Liaros naTun @ Liaroe naTu @ Liaroe

nosepHyte (M Ha @ rpagycos nosepHyte (' Ha @ rpagycos nosepHyTe (' Ha @ rpagycos
g S g




+ UMK C NEPEMEHHOM

Pabomamb ¢ 10 u do 18 yacos




LUK C NTAPAMETPOM

L

l[umnolomlldolZ
C wazom h
HU Aana i oT i1 pgo i2 war h

<TeN0 UuMKNa> | Teno uukna |
KL

BbinonHAeTcs UMKA cneayowmm obpasom:

1) napameTpy UMKAa NPUCBAMBAETCA HAaYa/IbHOE 3HaYEeHUE;

2) NnapameTp LinKNa CPaBHUBAETCA C KOHEYHbIM 3HAaYEHUEM; EC/IN OH HE NPEeBbILLIAET
KOHEYHOro 3Ha4Y€eHMUA, TO BbINOJIHAETCA TeNO LUMKNA, YBENTMYMBAETCA 3HAYEHNE NapaMeTpa
LIMKNQ Ha LLAr U CHOBA OCYLUECTB/IAETCA NPOBEPKa NapaMeTpa LMKAA; eC/IN Ke NapameTp
LMK NPEBbILAEeT KOHEYHOE 3HAYEHMeE, TO BbINO/IHEHME LMK 3aKaHYNBAETCH.



MEPEIPABA -9
prath

a/r nepenpasa
Hay
HU anAaior 1405
[lBa Ma/Zib4MKa NepenpaBasAoTCA Ha NPOTUBOMOJIOXKHbIN 6eper.
OANH MaJib4HNK BblCaXXMUBAETCA HaA 6eper
APYror ManbyMK NJIbIBET 06paTHO

CONAAT NepenpasBiseTca Yepes peKy
Ma/Ib4MK BO3BPALLAETCA Ha MCXOAHYIO MO3ULIMIO

KLY
KOH




(H adan o)

BbIYMUCJIEHUE CTENEHU C HATYPAJIbHbIM NMOKA3ATEJIEM

War
aZiropuTtma

Onepauma

NepemMmeHHasn

n y

YcnoBue
i<=n

ICI'IVICOK OaHHbIX

Beoa a, n

3

I, N — uen

y =1

3

a, Y- Bely

i:=1

3

1<=n

1 <=3 (da)

y:=y"a

ii=1+1

1<=n

2 <=3 (Ha)

y:=y"a
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[MoBTOpEeHHe — aropMTMUYECKAs KOHCTPYKLMSA, NpeACcTaBAsOLAA CO60M
Noc/ieJ0BaTE/IbHOCTb AENCTBUM, BbIMNOJIHAEMbIX MHOMOKPATHO.

AJ'II'OpMTMbI, cogepxXawme KOHCTPYKUNKO «MOBTOPEHUNE>, HA3bIBAIOT
UMKJTIMHECKHNUMU UTIN UNKTTaMU.

NocnepoBaTeIbHOCTb AENCTBMIA, MHOFOKPATHO MOBTOPSAOLLANACS B
rnpoLecce BbINOJIHEHMA LUMKIQ, HA3bIBAETCH T€JIOM LIMKAA.

B 3aBMCMMOCTM OT cnocoba opraHniauumu I'IOBTOpeHMﬁ MOXHO BblAE/IUTDb
YyeTbIpe TUMa UHUK/10B.

1) UMKAN C 3aJaHHbIM YCJI0BMEM NPOAONKEHUA paboThl;
) UMKA C 3aZaHHbIM YCJ/IOBUEM OKOHYaHMA paboThl;

3) UMKA C 3aZaHHbIM YUC/IOM NMOBTOPEHUM;

) LMK C NEPEMEHHOM.

CAMOE '’/TABHOE




BOMPOChHI U 3AJAHMA

[MpuBeanTe NpMMep LIMKINYECKOro anroputMma n3 noBCceaHEBHOM
XXN3HMW.




BOMPOChHI U 3AJAHMA

[MpuBeanTe NPMMEP LIMKIUYECKOro anroputma nu3 nutepaTypHoro
NpPoOn3BeaEHUS.




BOMPOCHI U 3AJAHUA

[lpnBeguTe NpUMeEpP LUKNUYECKOro anropmtma ma roodon
npeaMeTHoOu obrnactn nsy4aemou B LLKONeE.




Onpegenute 3Ha4YeHUA MEPEMEHHbIX X U Y NOCSe BbINONMHEHUS
doparmeHTa anropuTtma:

m 15| 5 |12 | 4
HeT




Z%| BOMPOCbI U 3AAAHMS

3anuiunTe anropmTM, rnoa ynpasrneHnem kotoporo Pobor,

Ha4vyanbHOE NOSIOXEHME KOTOPOro OTMEYEHO *, 3aKpacuUT OTMEYEHHbIE Ha
PUCYHKE KIETKMN, pacronoXXeHHble BOOSMb CTeHbI. [1nnHa cTeHbl
Heun3BecTHa. KoHe4yHoe nonoxeHune PoboTa 3Ha4YeHnsa He MEET.




Z%| BOMPOCHI U 3AZIAHUA

OnpegennTte 3Ha4YeHUda NePEMEHHbIX N U M MNOCne BbINONIHEHMS doparMeHTa
anroputMma. HavanbHble 3Ha4YeHnsa: n =1, m = 15,

(Hajano )
[ on ]

m :=m-2
n:=n*2




%| BOMPOCbI M 3AZJAHMA

Hanuwute anropntm, nog ynpasneHmem Kotoporo PoboT obonget
NPSAMOYroSibHY0 0bnacTb, OOHECEHHYIO CTEHON, MO NMEPUMETPY U
3aKpacuT BCE KITIETKN Ha CBOEM MYTW.

Ncnonbaynte unkn-A40.
JRI=EY




Z%| BOMPOCHI U 3AZAHUA

HoBblW cynepmapKeT ocHalleH YMHbIMU TeJ/leXXKaMM, B KOTOpble BCTPOEHbI CKaHEepbl,
cymnTbiBatowme ctommocTb (C) ovepeagHoro BblbpaHHOro noKkynatenem toBapa. YMHbIe
TeNexXKu onpegenatoT obulyto ctommocTb (S) nomellaembix B HUX TOBapOB, a TaKxke
onpeaenAtoT, HE NpPEeBbILIAeT /IM OHAa 3apaHee 3a4aHHYK NOKynaTenem CymMmy AeHer
(D), KOTOpYIO OH NNaHUpYeT NOTPaTUTb Ha NOKYNKU. Ecam nocne Bbibopa noKynaTtesnem
ovyepeaHoro ToBapa obuwaAa croumocTb (S) TOBapoB B TeNe)KKe nMpeBbllIaeT
npeaenbHyo cymmy aeHer (D), To pa3gaeTtca 3BYyKOBOM CUTHan.

CocrtasbTe 6n0K-cxemy anroputma paboTbl YMHOU Tenexkw.
3Ha4vyeHMe npegenbHon cymmbl aeHer (D) BBOAMTCA MoOKynaTesnem.
HavyanbHoe 3Ha4yeHMe obllen CTOMMOCTU MOKYNKu (S) paBHO HyAto.
HeobxoanMmo mMoBTOPATb 3anMpoc CTOMMOCTM BblbpaHHOro ToBapa,
CYMMMUPOBaTb ee ¢ obller cTOMMOCTbIO 10 TOr0O MOMEHTa, Korga S
npesbicuT D. O




%| BOMPOCbI M 3AZJAHMA

CocTtaBbTe anst PoboTta nporpammy 3akpalumBaHua psiga LWECTU KIETOYEK Tak,
KaK 3TO NoKa3aHO Ha NEPBOM PUCYHKE.

N3meHnTe nporpammy Tak, 4ToObl POGOT 3akpalumMBan Tpy Takux psiaa KNeTok.

Po6ort - 1.fil = B




3anonHuTte Tabnuuy n onpegennTe, Kakoe 3HadeHue byget
NMPUCBOEHO NEPEMEHHON S B pe3ynbTaTe BbIMNOSIHEHUS CrieayoLLEero

anropuTma.
Hagan N: mara i s BL[B{'!,II
8, 1 —1en ]. S U
=0 2 1 1
> 2
s:=8+1i 4
- ;: 5
/ s/ 6
7




Z%| BONPOCHI U 3AJAHMA

Kaxxgaa baktepusa genmtcs Ha gBe B TeveHne 1 MmHyThl. B
HayanbHbIN MOMEHT UMeeTcs oaHa bakTepus. CoctaBbTe OMNOK-
CXEMY anropmTma BblYMUCIIEHUA Konn4vecTBa baktepumn yepes 10
MUHYT. VICNONHMTE anropuTtMm, PUKCUPYA KaXabIX ero war B
Tabnuue 3Ha4YeHUn NepeMeHHbIX.




LUKITUMECKUE ANMTOPUTMbI

NMOBTOPEHMUE

Tun umkna

C 3apgaHHbIM C 3apgaHHbIM
yCIiOBUEM ycrnoBuem
npoaosmkKeHns OKOH4YaHUSA
padoThbl paboThbl
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C 3agaHHbIM
YUCIIOM C nepeMeHHOM
NOBTOPEHUN

Linkn - MOKA




